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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa3oBaHus: OHa 00ECIEUYNBACT U3YUEHHUE JIPYTUX JUCIUIUIMH KaK €CTE€CTBEHHO-
HAyYyHOTO0, TaK W TyMaHUTApHOTO IHMKIOB, €€ OCBOCHHE HEOOXOIUMO Jif
OpOAODKeHHUS OOpa3oBaHMsl W JUIsl TOBCEAHEBHOM JKWM3HM. PasButue y
o0yyJarommxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOXKACHUM U CYIIHOCTU
anreOpanyeckux aOcTpakiui, crmoco0e OTpakKeHUs MaTeMaTHYECKOW HayKou
SBJICHMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pOJIM MATEMaTUYECKOIrO
MOJICIMPOBAHUS B HAYYHOM TMIO3HAHUU U B ITPAKTUKE CITIOCOOCTBYET POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PECHUS U KAYECTB MBIIUICHUSI, HEOOXOIUMBIX IS aIalTaliy B
COBpeMeHHOM Iu(dpoBoM ob1iecTBe. M3yuenue anredpsl o0ecrneunBaeT pa3BUTHE
yMEHHs Ha0NIo[aTh, CpaBHUBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUIEHUS, CTIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JIENUCTBUS, BBIBOMBI, (popMmynupoBaTh yTBepxkacHHs. OCBOeHHE Kypca aiareOphbl
oOecrneunBaeT pa3BUTHE JJOTUYECKOTO MBIIUICHHUS 00yYalOIUXCsl: OHU UCIIOJIb3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIC PACCyXJICHHUs, 000OIIeHHEe W KOHKPETH3AIHUIO,
abcTparupoBanue u aHajoruro. OOydeHue anredpe mpearnoiaraeT 3HauuTeIbHbIN
00BEM CaMOCTOSATENBHOM AESITENbHOCTH 00YYAIOUINXCS, TO3TOMY CAMOCTOSTEIBLHOE
pereHue 3a7ad4  OOy4alolMMHUCS —SBJSIETCS  pealiu3aieil  J1eaTebHOCTHOTO
IpPUHIMIA O0yYEHHUS.

B crpyktrype mnporpammbl y4eOHOro Kypca «Airedbpa» yriayOnéHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIepPKaTeIbHO-METOAMYECKUE JIMHUU:
«Uucma w BBIUHACICHUS», «AJTEOpandecKre BBIPAKEHUS», «YPaBHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX coaepKaTelIbHO-METOIUYECKIX
JIMHUW Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJECHUCTBYS C
JpPYTUMHU €ro JuHusMU. B Xxoxe u3yueHuss kypca oOOydaromIMMCSl TPUXOJUTCA
JIOTUYECKU PACCYK/IATh, UCTIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTPaMMy y4eOHOTO Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTUYeCKOro
0o0pa3oBaHMUsI W  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOy4YarolMMHCS  OCHOB
YHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpPHOM
OCOOEHHOCTBIO Y4YEOHOTOo Kypca «Anredpa» SBISETCS €r0 HWHTETPUPOBAHHBIN
XapaxkTep.

Copnepxanve nuMHUM «YuWcia W BBIYMCICHUSD CIY>KAT OCHOBOM IS
JNanbHENIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO y OOYydYarOIIMXCA
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
®U3HU. Pa3BuTHE NMOHATHA O YKCIE HAa ypPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHUS
CBA3aHO C PAIMOHAIBHBIMU W HPPALMOHATBHBIMU YHUCIAMH, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILIEHHE OCBOSCHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY O0IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHsS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOyUAIOIIMXCA
MaTE€MaTUYEeCKOro armmnapara, HeOOXOJUMOTro JUlsl PEIIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB U OKPY’KAIOIIEH peaaTbHOCTH. Ha ypoBHE OCHOBHOTO 00IIIEr0O
oOpazoBaHusi y4eOHBI MarTepuan TPYNIUPYETCS BOKPYT  PaIMOHATBHBIX
BBIpaKEHUN. AJreOpa JIEMOHCTPUPYET 3HAUYCHUE MaTeMAaTHUKU KakK sI3bIKa s
MOCTPOCHUS MaTEMaTUYECKUX MOJIeJeH, OIMUCAHUS TMPOIECCOB U  SIBICHUU
peanbHOro Mupa. B 3amaun 00ydyenus anredpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJII OCBOEHUS Kypca
uHQOpPMATUKHA, ¥  OBJIAJICHUEC HABbIKAMU  JICAYKTUBHBIX  PACCYXKJICHUHU.
[IpeobpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpAXKEHUS,
CIIOCOOHOCTEHN K MaTeMaTUYE€CKOMY TBOPUYECTBY.

Coneprkanve pyHKIIMOHATBHO-TPA(PUIECKON JIMHUY HAIEICHO Ha TOJIyICHHE
00y4JarImuMuUCs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUTSI OMTUCAHUS ¥ KCCIIEIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHHUM B IPUPOJIE U
oOmectse. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MATEMAaTHUKUA —
CJIOBECHOTO, CHMBOJIMYECKOTO, Tpaduueckoro, BHOCUT BKJIaa B (OpMHUpPOBAHUE
MIPEICTABICHUM O POJIM MAaTEeMAaTHUKX B PA3BUTHH [UBUIN3AIMN U KYJIbTYPHI.

YriyOnéHHbli Kypce anreOpbl XapaKTepU3yeTcsl U3yuYeHUEM JOMOTHUTEIBHOTO
TEOPETUYECKOro anmnapara U CBSI3aHHBIX C HUM METOJIOB pelieHus 3aaad. Anredpa
SIBJISIETCSI SI3BIKOM JIJISl ONUCAHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIY’KUT OCHOBOM
MaTEeMaTU4YeCKoro MojaenupoBaHus. [Ipu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUCHW W TPUHATBIE B anredpe TmpaBuia WX KOHCTPYHPOBAHUS
CIIOCOOCTBYIOT (JOPMHUPOBAHUIO YMEHUN 0OOCHOBBIBATh W JOKA3bIBATh CYXKICHUS,
Pa3BUBAIOT MaTEeMaTHYECKYI0 HWHTYHUIMIO, KpPAaTKO M HArjsiJHO pPacCKpbIBAIOT
MEXaHU3M JIOTHYECKUX TIOCTPOCHUH 1 y4aT UX NpUMEHEHHUI0. TeM cambiM anredpa
3aHUMAEeT OJHO W3 BEAYIIUX MeCT B (OPMHUPOBAHUHM HAYYHO-TEOPETUUYECKOTO
MBIIIIEHUS 00YyYarouXCsl.

CornacHo yueOHOMy IMlaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIIOUAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJEP KAHMS:
«Yucma w BBIUHACICHUS», «ANTEOpandecKre BBIPAKEHUS», «YPAaBHCHHUS U
HEpaBeHCTBA», « DyHKIHWY.

Ha u3ydenue yueOHoro kypca «Anreopa» orBoautcs 408 yacos: B 7 kiiacce —
136 yacoB (4 yaca B Heaemo), B 8 kinacce — 102 yaca (3 gaca B Hezeoro), B 9 Kiacce
— 136 yacoB (4 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. CpaBHEHHE, YHOpSIOYMBAaHUE W apUPMETUUYECKUE
JNEUCTBUS C pallMOHAJIBbHBIMU yuciaaMu. YucinoBas npsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypajJbHBIM IIOKa3aTeleM M €€ CBOWMCTBA. 3aluCh 4YHClIa B
JECITUYHOW MO3ULIMOHHOW CUCTEME CUUCIIEHUS.

Pemenne TekCTOBBIX 3a7a4 apupMeTHUECKUM criocoooM. Pemenne 3anad u3
peaabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHUH U
IPOTOPIMI IPH PEILLICHUH 3aa4, pEUICHUE 3a/1ay Ha JBUXKEHUE, padoTy, MOKYIKH,
HAJIOTH.

JemuMocTs nenbix ancelr. CBONCTBA IETMMOCTH.

[IpocTeie n cocraBHble uucna. UYETHple M Hedy€THble uncia. llpusHaku
nenamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI M
IIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELIEHUU 33/1a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonpmmii o0muii 1enuTens 1 HauMeHbIIee 00IIee KpaTHOE JABYX YHCEIL.
B3anmHuo npocteie uncna. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. AprupMETUYECKHUE ONIEPALIMH HAJl OCTATKAMHU.

AJredOpandeckue BbIpaKeHUs!

Bripaxkenne ¢ nepeMeHHbIMH. 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMU.
[IpencraBieHne 3aBUCUMOCTH MEXy BEIMUYMHAMHU B BUJIE (POPMYJIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUS ANTreOpaueCKUX BBIPAXKEHUI.
JIloka3aTenbCTBO TOKIECTB.

Opnnowiensl. OnHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOYICHA.

MHorounensl. MHorowieH cra"gapTHoro Buja. CTeneHb MHOTOYJIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHUE M JielleHne MHorouseHoB. [Ipeobpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOUsIeH. KOpHM MHOro4JIeHa.

@opMyJibl COKPAILIEHHOTO YMHOKEHUS: KBaApaT CyMMbI U KBaJApaT Pa3HOCTH
JBYX BbIpaKEHUH, KyO CyMMBbI U KyO pa3HOCTH JBYX BBbIpaXEHUH, pPa3HOCTb
KBaJpaTOB JABYX BBIPAKECHHH, IPOU3BEICHUE PA3HOCTU U CYMMBI IBYX BBIPAKCHHM,
CyMMa U pa3HOCTh KyOOB JIBYX BBIPaKEHHIA.

Paznoxenne MHOTOWIEHA HA MHOXKUTENINU. BhiHECeHHEe 00111er0 MHOKHUTES 32
CKOOKU. MeTon rpymupoBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ o1HOHM nepeMeHHol. Kopenb ypaBHeHusi. CBOICTBA ypaBHEHUI
C OOHOM IIepEeMEHHOM. PaBHOCWIBHOCTH ypaBHEHMM. YPaBHEHME  Kak
MaTeMaTUYECKasi MOJAEINb PEAIBHOW CUTYALINU.



JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW. UMCIO KOpHEHW JMHEWHOIO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInHenHoe ypaBHEHHE, COAEPKALIEE 3HAK MOYJIS.

VYpaBHeHue ¢ ABYMsI IEpeMEHHBIMU. ['paduk TMHENHOTrO ypaBHEHMSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHM C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA peHIeHHs CUCTEMbl JHHEWHBIX YpPaBHEHUW C JBYyMs
nepeMeHHbIMH. PellleHne cucTeM JIMHEMHBIX YPAaBHEHHU € ABYMS MEPEMEHHBIMU
METOIOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. CucremMa AByX JMHEHMHBIX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYAILUH.

DyHKIMHA

Koopaunara Touku Ha npssMou. UucnoBele TpOMEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM ITPSAMOM.

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcCHucca M OpJAuHATa TOYKU Ha
KOOpAMHATHOM IiockocTH. [IpumMeps! rpadgukos, 3agaHHbix (popmynamu. Urtenue
rpauKoOB peabHbIX 3aBUCUMOCTEIA.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXay BennuuHamu. [loHsTHe QyHKUMU.
OyHkuusg Kak MaTeMaTHueckas MOJENb peajlpHoro mporecca. Obnacth
omnpeesieHus U 001acTh 3HaueHu GpyHkiuu. Criocoos! 3aaanus GyHkiuu. I'paduk
¢yskuun. I[loHATHS MakcuMymMa M MUHUMyMa, BO3pacTaHMsi M yObIBaHUS Ha
IIPUMEpax PEAIbHBIX 3aBUCUMOCTEM.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiHoi (ynkuuu. I'paduk
byukiun Y = |X|. KycouHno-3a1aHHbIC QYHKIIHH.

8 KUIACC

Yuciia 1 BbIYHCICHUSA

KBanparusie kopHH. ApudmMeTnyecKkuil KBapaTHBIA KOPEHb U €r0 CBOICTBA.
[loHATHE WMppanMOHATBHOrO 4wucia. JleMCTBHS C HMPPALMOHAIBHBIMA YWCIAMH.
CBoiicTBa 1€MCTBUI C UPPALIMOHATIBHBIMU YHciIaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCEIL.

IIpencraBineHnss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJIbHBIX, UENbIX, PALUOHAIBHBIX, I€UCTBUTENIBbHBIX yncen. CpaBHEHUE YHUCEIL
YucnoBele NPOMEKYTKH.

HenctBua ¢ ocrarkamu. Ocrtatku creneHed. IIpumeHeHnMe OCTaTKOB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YNACIAX U TEKCTOBBIX 3a1a4.

Pasmeppl OOBEKTOB OKPYKAIOLIETO MHpa, JJIUTENBHOCTh IPOLIECCOB B
oKpy»karomem mupe. CTaHIapTHBIA BUJI YUCIIA.

AJiredpanyecKkue BbIPpaKeHUs!

Anrebpanueckass 1poOb. JlomycTUMblE 3HAYEHUs NEPEMEHHBIX B APOOHO-
palMOHAIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckod JIpoow.



CnoxxeHne, BBIYMTAHUE, YMHOXXEHHWE U [EJICHUE anredpamdeckux JIpoOeH.
Brinenenue mnenoit wactu anredbpandeckoi Apoom.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeobpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUN.

JonycTuMble 3HAaY€HHsS] TEPEMEHHBIX B  BBIPAXKEHUSX, COAECPKALINAX
apudmeTryeckue  KBajJpaTHble KOpPHH. TOXJECTBEHHblE MpPeoOpa3oBaHUs
BBIPXEHUI, coepKalux apupMeTHIeCKre KBaApaTHbIe KOPHHU.

CreneHs C 11eJIBIM TTOKa3aTeieM U e€ cBoiicTBa. [Ipeobpa3zoBaHue BeIpaKeHU,
COZEPIKAIINX CTETICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysa KOpHEW KBAApPAaTHOIO ypPAaBHEHWS.
KosimuecTBO NeNCTBUTENBHBIX KOPHEW KBAJIpPaTHOrO ypaBHEHUs. Teopema Buera.
VYpaBHEHUSA, CBOAUMBIE K JUHEWHBIM YPABHEHUSAM WJIM K KBaAPATHBIM YPABHEHUSIM.
KBagpaTHoe ypaBHeHUE ¢ mapameTpom. PemieHue TEKCTOBBIX 3a/1ad ¢ MOMOILIBIO
KBaJpaTHbIX YPaBHCHUM.

JpoOHO-palinoHaNbHbIe  ypaBHEHUs. PemieHue  1poOHO-paIoOHaIbHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3a/ad € TOMOIIbIO JIPOOHO-pAIlOHATBHBIX
ypaBHeHuH. ['padmueckast MHTepIIpeTalis YpaBHEHHUM ¢ IByMs IEPEMEHHBIMHU.

Yucnoseie HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. CloKeHHe
U YMHOXXEHHE YHCIOBbIX HEpaBeHCTB. OLEHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHsATHE O pENICHWM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
pelIeHNI HEpaBEHCTBAa. PaBHOCHIIbBHBIE HEPABEHCTBA.

JInHeliHOEe HEpPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
PenreHre nuHENHBIX HEPABEHCTB C OAHOM epeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MEpPEeMEHHOM. PellleHue TEeKCTOBBIX 3aj1ad C
IIOMOILBIO JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DyHKIUU

OObnacTh onpezesieHnss U MHOXECTBO 3HaueHUH QyHKIH. CrocoObl 3a1aHus
bynxmii. ['padux pynkun. Urenue cBoilcTB GpyHkiuu no e€ rpadpuxy. [Ipumepst
rpadukoB GyHKIHMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.

Jluneiinas Qyskius. @OYHKUUU, OMNHUCHIBAIOUIME MPSIMYI0 U OOpaTHYIO
IPOMOPLUUOHANIEHBIE 3aBUCUMOCTH, UX TPapUKU.

Oyukiun Yy = kx, y = kx + b, y = kiX, y = X3, y = VX, ¥ = |X| i ux cBoiicTBa.
Kycouno-3anannbie GyHKIUU.

9 KJIACC

Yucaa v BLIYUCICHUSA



Kopens N-ii crenenu u ero cBoiicTBa. CTENEHb C palMOHAIBHBIM [IOKA3aTeIeM
U €€ CBOWCTBA.

AJiredpanyecKkue BbIPpaKeHUs!

ToxxecTBeHHbIE TPeoOpa30BaHUsl BBIPAXKEHUH, COJEP)KAIIUMX KOPEHb N-i
creneHu. ToxaecTBeHHbIE TPeoOpa30BaHus BhIPAKEHUH, COJIEPKAIIUX CTENEHb C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBagpatneii tpéxuneH. KopHm kBagpatHoro tpéxunena. PasnoxkeHue
KBaJpaTHOTO TPEXUJICHA HA INHEWHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHsie ypaBHeHUS. [[puMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBl MEPEMEHHOM, rpaUuecKoro MeToja MpH peIICHUU
ypaBHEeHU 3-ii U 4-11 CTENEeHEe.

Pemenue apoOHO-palMOHANIbHBIX YPaBHEHUH.

Pemienue cucreM ypaBHEHUH C IByMsI IEPEMEHHBIMU. PelieHne mpocTenimmx
CHUCTEM HEJMHEWHBIX ypaBHEHHH ¢ OByMms nepeMeHHbIMU. ['paduyeckuit meron
pELIEHMS CUCTEMBI HEJTMHENHBIX YPABHEHUH C ABYMS IIepeMeHHbIMU. CUcTeMa JBYX
HEJIMHEWHBIX YPABHEHUU C IBYMs IEPEMEHHBIMM KaK MOJIEIIb PEAJIbHOM CUTYaLIUH.

HucnoBsle HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. Jl0Ka3aTesnbCTBO
HEPABEHCTB.

KBagpaTHple HepaBeHCTBA C OJHOM IepeMEHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB IrpaMuecKUM METOJOM U METOJOM MHTEPBaJOB. MeTOo[ MHTEpPBAJIOB
IUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocreiinine HepaBEeHCTBA C TapaMETPOM.

Pemienne TEKCTOBBIX 33/1a4 € TOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ AByms IepeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMHI. CUCTEMBI HEPaBEHCTB C ABYMsI lepeMeHHbIMU. [ paduueckuii Mmeton
pEelIeHNs CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DyHKIMHA

Oyukius.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOIOCTOSIHCTBA (DYHKIUHU, MPOMEXYTKA BO3pacTaHUsl M YOBbIBaHUS (PYHKIIHH,
4YETHBIE ¥ HEUETHBIE (PYHKIMH, HanOOJIbIIIee U HAaNMEHbIIee 3HAUCHUSI (PYHKIINU.

KBampatnunass ¢yHknus u e€ cBoicTBa. lcmonp3oBaHue CBOMCTB
KBaJpaTUyHOUN PyHKIMM [71s1 pemeHus 3aaad. [loctpoenue rpadurika KkBagpaTHUHON
¢bynkuuu. Ilonoxenue rpaduka KBaApaTUYHOW (YHKIMH B 3aBUCUMOCTH OT €€
ko3 puuentos. [papuku Gynxumii Y =ax2, y = a(x — m)?u y = a(x — m)? +n.
[TocTpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO TPEOOPA30BAHUT.

HpoOHo-nuHeriHas ¢pyHkuus. MccnenoBanue QyHKIIHM.

®Oynkuusa Y = X" ¢ HaTypalIbHBIM TIOKa3aTeseM N u e€ rpaduk.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCum



[Tonsitue umcnoBod mocienoBaTenbHOCTH. KOHEUHbIE W OECKOHEUHBIE
nocyienoBaTeabHOCTH.  OrpaHWyYeHHas  MOCJIEA0BATEIbHOCT.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  mociieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONUCATEIbHBIN, TAOJIUYHBIN, ¢ TOMOIIBIO (POpMyIBI N-TO
YJIeHa, pEKYPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mporpeccu. (CBOHCTBAa UJICHOB
apudmeTnyeckof U reoMeTpuueckod mnporpeccuil. Dopmynbl N-ro  YieHa
apupMETHIYECKON M TeoMeTpuiecKkor mporpeccuit. opMysbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHYECKON M T€OMETPUYECKOM Mporpeccuil. 3aiauyu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBienrne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAHUHU
OecKOHEYHO yObIBaIOIIe reOMETPUIECKON POrPECCUH.

Metoa MaTeMaTU4eCKOM UHAYKIMHU. [IpocTenime mpumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEGEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTEMaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

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

3) TPYA0BOr0 BOCIIUTAHUSA:

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

4) 3¢TeTUYeCKOT0 BOCIIUTAHMA:

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

5) ueHHoOCTEH HAYYHOI'O IO3HAHUA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak CcQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANoOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LMBWIM3ALMM,
OBJIQJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEI0BATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHPOBAHUS KYJIbBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aTOMOTyYHA:



TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUS B MHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  oOpa3a JKu3HH  (3J0pOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (umdeckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa peIEKCUH, IPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOT'0 K€ MpaBa JAPYroro 4eI0BeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OpHEHTallMel Ha IPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUH /1JIsl pelIeHUs 3a7a4 B
00JIaCTH COXPaHHOCTH OKPY’KArOIIeH Cpeibl, IIIaHUPOBAHUSI MIOCTYIIKOB M OLICHKU
UX BO3MOXXHBIX MOCJICJICTBUH JIJIsl OKPY KAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelIeHus;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAIBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOW JESATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUH, (HOpPMyIHpPOBATH UJEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHUS MpOrpamMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y odyyaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIOIIHUECs OBJIaJICHHEM YHUBEPCAIbHBIMU
NIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMU H YHUBEPCAILHBIMU PETYJISSTUBHBIMU JACHCTBUSMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS
ba3oBble JJornueckue aeicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATHUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAJIN3A;



BOCIIpUHUMATh,  (OpPMYyJIHMPOBaTbH U  MPEoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTPULIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS
B (pakrax, JaHHBIX, HAONIOJACHUSAX M YTBEPXKICHUSX, Npeajaratb KpUTEPUH AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeabCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsMble U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTebCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUU, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crmoco0 pemnieHus y4deOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB PEILIEHUs, BEIOUPATh HanboJiee MOAXOAAIINNA C YYETOM CaMOCTOSITENHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaen0BaTe1bCKUE NeHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopmyIMpoBaTh  BONPOCH,  (uUKcHpyIOIME  MOPOTUBOpEUYHEe,  IMpodIieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY SKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHID OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITeNIbHO (OPMYJUPOBATh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
OpOBEAEHHOTO  HAOJIOACHMs,  HMCCIEAOBAHMSA, OSKCIEPUMEHTa, OILICHUBATH
JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nunopmanmeii:

BBISIBIIAITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINWH, JaHHBIX,
HEOOXOUMBIX JIJISl pELIeHHs 3a/1a4H;

BBIOMpATh, aAHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
UHGOPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOUpaTh (QopMy TpenacTaBieHUsS HWHGOpPMALUM U  HWUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHON rpaduKoil 1 UX KOMOWHAIUSIMU;

OIICHUBATh HAJAEKHOCTh MHPOPMALIUU 1O KPUTEPHUSIM, MPEAJIOKEHHBIM WU
c(hopMyJIMPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHuKAaTHBHBIE YHHBepcaIbHble YueOHbIe el CTBUSA



BOCIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeIsIMH OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHWs 1O XOAY pEIICHUs 3aJauu,
KOMMEHTHPOBATh TIOJIYYEHHBIN Pe3yIIbTaT;

B Xoje 00CYyXIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MJIEH, HAlEJICHHBIE Ha IOUCK
pellIeHus, COIMOCTABISATh CBOM CYXKIEHHUS C CYXKICHUSMHU JAPYTUX YYACTHHUKOB
nauanora, oOHapy>KMBaTh Pa3IMuMe W CXOJCTBO TMO3UIMN, B KOPPEKTHOH (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS;

NPEJICTaBISITh PE3yAbTaThl PEIICHUS 3a/Ja4H, YKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMaT BBICTYIUIGHHA C Y4ETOM 3ajad
NpEe3eHTALUU U OCOOCHHOCTEN ayIUuTOPUH;

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboTel TpHM pelIeHUH YyYeOHBIX MaTeMaTHYEeCKHX 3a7ad, NPUHUMATh Lelb
COBMECTHOM [EATEIbHOCTH, IUIAHUPOBATHh OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BUAbl paboT, IOroBapuBaThCs, 00CYXKIaTh MPOIECC U pe3ysbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMbI» H UHBIC); BBIIIOJHATH CBOIO YaCTh PAOOTHI M KOOPIUHUPOBATH
CBOM JICHCTBHS C IPYTUMH WIEHAMU KOMAaH/Ibl, OLIEHUBATh KAU€CTBO pe3yJbTara U
Ka4yeCTBO CBOETO BKJaJla B OOIIMIA pe3ysibTaT Mo KPUTEPHUsIM, CHOpMYITUPOBAHHBIM
y49aCTHUKAaMU B3aHMMOJCHCTBUS.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiCTBHSA
Camoopranusanus:

BBISIBJISATH MPOOJIEMBbI VISl PEIICHHS B JKM3HEHHBIX M y4eOHBIX CHUTYyallUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHu (MHIMBUIyalIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEmIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ yuéToM HOBOM MH(pOpMaInu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pelIeHus: MaTeMaTUYeCKOM 3aJjauu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUM 3a]1a4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;



OLICHMBATh COOTBETCTBUE pPe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIIOBUSIM, OOBSACHATH MIPUUYHUHBI JOCTUKEHHS WM HETOCTHXKEHUS 11eTTH, HaXOAUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BBIPAXaTh AMOLUHM NPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJBHYIO OLIEHKY PEIIEeHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIty o0yueHust B 7 kj1acce oOy4aromuiics MOJTyYUT CIAEAYIONUe MPeIMETHbIC
pe3ybTaTHI:

YucJia 1 BbIYUCIEHUS

PannonanbHble yncna.

[lepexoauTh OT OaHOM (OPMBI 3alUCH YUCENl K Apyroi (ImpeoOpa3oBLIBATH
JECATUYHYIO IpoOh B OOBIKHOBEHHY10, 0OBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JCCATUYHYIO IPOOh).

Hcnonb30BaTh MOHATUA MHOXKECTBA HATYPAIbHBIX YMCEI, MHOXKECTBA LIEJIBIX
YHCEJ, MHOXECTBA PALNMOHAIBHBIX YHCEN IPHU PELUICHUWH 3a7ay, NPOBEICHUU
pacCyXJI€HUI U 10Ka3aTEIbCTB.

[ToHrMaTh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aIUCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSAIOYUBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTass yCTHbIE W TUCHMEHHBIE TPHEMBI, apu(PMETHUECKUC
JIEVCTBHS C PAMOHAIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U IMIpaBUia
JNIEUCTBUN, IPUEMBI PALIMOHAJIBHBIX BBIYMCIIEHUM.

BeInonHATH AEMCTBUSA CO CTENEHSIMU C HATyPAIbHBIMU MOKA3aTEIAMMU.

HaxonuTe 3Haue€HUs YHCIOBBIX BBIPAXKCHUM, COJACPKALIMX PALUOHAIBHBIE
YuCla W CTEMCHH C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3HOOOpa3HbIC
CIIOCOOBI M TIPUEMBI BBIUUCIICHHS, COCTABIIATh U OLICHUBATh YMCJIOBBIC BBIPAKEHUS
MIPU PEIICHUHU MPAKTHUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyraaTh 4ucia ¢ 3aJaHHOW TOYHOCTBIO, @ TAKYKE MO CMBICITY MPaKTUYECKOM
CUTYyalluH, BBITIOJHATH MPUKUAKY M OLEHKY pe3yJibTaTa BBIYUCICHUM, OIEHKY
3HAYECHUM YUCIIOBBIX BBIPAXKEHUM, B TOM YUCJIE ITPU PELICHUU NPAKTUYECKUX 3a]1a4.

Pemrate TekcToBBIE 3amaun  apuPMETHYECKHMM CIOCOOOM, HCIIOJIb30BaTh
TaOJUIbI, CXEMbI, YEpPTEXH, JPYTHe CpeJCTBa IMPEJCTABICHUS JaHHBIX MPH
pELICHUY 3a1a4.

Pemate npakTUKO-OpMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHHUEM
BEJIMYUH, MPOMNOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PeUICHUs 3ajlady ¢ YYETOM OTpaHUYECHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

J1eTuMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETMMOCTH CyMMBbI U TPOU3BEICHUS LIETbIX YHCEIL.

PacknaapiBaTh HAa MHOKHUTENN HATYpPAJIbHBIEC YKCIIA.

CB0oOOIHO omepupoBaTh MOHATHUSAMHU: YETHOE YHUCIO, HEYETHOE YHCIIO,
B3aMMHO IPOCTHIE YHUCIIA.

Haxonuth Hambonbuii OO JenWTeh U HauMEHbIIee o0Iee KpaTHOe
YHCEJ U UCITOJIb30BaTh UX IPU PELICHUU 33/1a4, IPUMEHITh alroput™ EBkinaa.

OnepupoBaTh TNOHATHEM OCTaTKa MO MOAYJIIO, MPUMEHITh CBOMCTBA
CpPaBHEHHUI IO MOJYJIIO.

AnredOpanveckue BbIpaKeHUs!

BripaxxeHus ¢ mepeMeHHbIMU.

Hcronp30BaTh anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIHKY, TPUMEHSTD €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPRXKEHUN MpPH 3a/laHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBINIOJHATH  TOXICCTBECHHBIC
npeo0pa3oBaHus BRIPAXKECHHH, TOKAa3bIBATh TOXKICCTRA.

MHOTOWIECHBI.

BoInonHATh mpeodpa3oBaHust 1EI0r0 BbIpAXKEHUSI B MHOTOWIEH MTPUBEIECHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrinonHaTs neicTBUs (CI0KEHUE, BBIUYUTAHUE, YMHOXKEHUE) C OJHOWICHAMU
U C MHOTOWICHAMH, TPUMEHATH (POPMYJIbl COKPAIIEHHOTO YMHOXEHUA (KBaJpaT U
KyO0 CyMMBbI, KBaJlpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa M pPa3HOCTb
KyOOB), B TOM YHCJI€ JIsl YIIPOILIEHUS BBIYUCICHUH.

OcCylnIecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHTEIM C IMOMOUIBIO
BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXUTENSI, TPYIIUPOBKU CIAraeMbIX, TPUMEHSS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHUS.

[IpumeHsTh nmpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
Y3 MaTEMAaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHOU MMPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATypaJbHBIMHM IOKAa3aTEIAMU JJIst
npeoOpa30BaHUs BHIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, MPUMEHSSA IMpaBUia
IepexoJia OT UCXOTHOTO YPABHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YMCJIO KOPHEM yPaBHEHUS.

[TonOupaTe npuMepbl Map YMCEN, SBISIONIMXCS PEHICHUEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOU MJIOCKOCTH IpaUK TMHEHHOTO YpaBHEHUS C IBYMsI
MEPEMEHHBIMH, MOJIB3YSCh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.



Pemate cuctemsl IByX JUHEHHBIX YPAaBHEHUI C IBYMs IEPEMEHHBIMH, B TOM
gucle rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHWE WJIA CHUCTEMY JIMHEHMHBIX
YPAaBHEHUH 10 yCIIOBHUIO 3aJa4l, HHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM
3a/1a4y NIOJIyYEHHBIA PE3yIbTaT.

DyHKIUU

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YMCIOBBIE IPOMEKYTKN Ha
aJreOpanvyeckoM s3bIKe.

OTMmeyaTh B KOOPJAMHATHOM MIIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATAaM.

OyHKIUH.

Ctpoutb rpadyku TMHEHHBIX (QYHKIIHUIA.

OnucelBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJUYECTBO, CTOMMOCTb,
POU3BOJUTENLHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUYU MO 3HAYCHUIO €€ apryMeHTa.

ITonnmate rpaguueckuii cnocod MpeACTaBICHUsS M aHaAIM3a MH(POpMAaLUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPaUKOB peabHbIX IPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBaTh cBOWCTBA (YHKIMM MAJig aHanu3a TpaduKoOB pealbHbBIX
3aBUCUMOCTEN (HyJIM (PYHKIUHM, IPOMEXKYTKH 3HAKOIOCTOSHCTBA (YHKIMH,
IPOMEXYTKH BO3pacTaHus W yObIBaHUS (DPyHKLIMH, HauOOJIblllee M HAaUMEHBIIIEE
3Ha4YCHUS PYHKIIUN).

Hcnonp3oBath rpaduku A UCCIAEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pelleHny 3a7a4 U3 Jpyrux y4eOHbIX MPEAMETOB U pealbHOMN KU3HHU.

K koHIity 00yueHus B 8 kiacce 00y4aromuics MOMyUUT CIEAYIOIINE TPeIMETHbIC
pE3yJIbTATHI:

Yucaa v BIYMCICHUSA

HppanmoHanbHbIE YUCIA.

[loHnMaTe W UCHONB30BaTh NPEACTABICHHUS O PACIIUPEHUH YHCIOBBIX
MHOYECTB.

CB0OOOHO OTEepUPOBATh MOHATHAMU: KBaJAPaTHBIA KOPEHb, apuPMEeTHIECKUN
KBaJpaTHBIN KOPEHb, UPPALIMOHATIBHOE YKCIIO, HAXOJUTh, OLICHUBATh KBAJIPAaTHbHIC
KOPHH, UCIOJIb3YSl IPU HEOOXOJUMOCTH KAJIbKYJIATOP, BBITIOJHATH IPe0Opa3zoBaHus
BBIPAKEHUM, COAEPKAIIMX KBAJIPATHBIE KOPHU, UCITOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HadaJgbHBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHHUM, N300pakaTh ACHCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.



Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npobeit u cremeHeil uncna 10, 3amUCHIBaTh W OKPYIJIATH YHCIIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CHCTEM U3MEPECHUM.

JlenmuMoCTb.

CB00OOIHO OIIEpUPOBATH MOHATUEM OCTATKA IO MOJYJIIO, IPUMEHSATH CBOWCTBA
CPaBHEHUH IO MOAYJIIO, HAXOAUTHh OCTATKHM CYMMBI U IPOU3BEIACHUS 110 TaHHOMY
MOZYJIIO.

AaredOpandeckue BbIpaKeHUs!

JpoOHO-pallnOHAIbHBIE BBIPAYKEHUSI.

HaxoauTs AomycTHMbIE 3HAUEHUS MEPEMEHHBIX B JIPOOHO-pallMOHAIbHBIX
BBIPAKECHUSAX.

[IpuMeHATh OCHOBHOE CBOWMCTBO PAIMOHAILHON APOOH.

BoinonHATe mpuBeneHue anredpanyeckux ApoOel K o0IieMy 3HaMEHaTeNto,
CJIOKEHHE, YMHOKEHHE, JIEIEHNE aIreOpandeckux qpooei.

BoInonHATE TOXKAECTBEHHBIE MPEe00pa30BaHMsl PAlMOHATBHBIX BBIPAKECHUIA.

[TpumensTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJISl PEIICHUs Pa3IMYHbIX 33/1a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEAIBHOU MPAKTUKHU.

CreneHu.

[IpuMeHATh TIOHATHE CTENEHM C LEJIbIM  [I0Ka3aTeJIeM, BBIIIOIHATh
npeoOpa3oBaHus BbIPAXKEHH, COEPIKAIIUX CTENEHH C LEIbIM TOKa3aTEeJIEM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxonuTte 1omycTrMble 3HAYEHUS IEPEMEHHBIX B BBIPAKECHUAX, CONEPIKAIIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoinonHATe mpeoOpazoBaHusl UPPALMOHAIBHBIX BBIPAKEHUN, MCIOIb3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs U HEpaBeHCTBA

Pemrate kBagpaTHbIE YpaBHEHHS.

Pemats 1poOHO-paliiOHaNbHBIE YPaBHEHMSL.

Pemare nuHelHBIE ypaBHEHHs C MapamMeTpaMu, HECIOXKHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBaHNS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
IPUMEHEHNEM IpaQUUECKUX MTPEICTABICHHM (YCTaHABINBATh, UMEET JIU YPABHEHHE
WIHM CUCTEMA YPABHEHUM PELICHNUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTth OT cioBecHOW (OPMYITUPOBKH 3amauu kK e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WIH CHUCTEMBl YpPAaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4M ITOJYyYEHHBIN pe3yJIbTaT.

[IpuMeHATh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHM S, OLICHKH, PEILaTh
JVHEWHbIE HEPABEHCTBA C OJJHOM NEPEMEHHOM U UX CUCTEMBI, JaBaTh IpapUUeCcKyro
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DyHKIUU

[TornmMaTe W KCMONBK30BaTh (PYHKITMOHAILHBIE TIOHSATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAYECHUS), OMPENEATh 3HAYCHUE (PYHKIIMU IO 3HAYCHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

CtpouTth rpaduku GyHKIUH , OMMCHIBATH CBOMCTBA YMCIOBOUW (DYHKIIMH TIO €€

rpaduxky.

K koHniry 00yuenus B 9 kyacce o0yyaromuics MOJyduT ClAeAyolue MpeaAMETHbIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUSA

CBOOOMHO oOMEpUPOBATh MOHATHUSMU: KOPEHBb N- CTENEHW, CTENEHb C
palMOHAIBHBIM OKA3aTelIeM, HaXOAWTh KOPEHb N- CTENEHU, CTENEHb C
palMOHANbHBIM TOKa3aTeJIeM, HCIOJIb3ysl NPU HEOOXOJUMOCTH KaJbKYJSTOD,
MIPUMEHATH CBOMCTBA KOPHS N-U CTENEHH, CTENICHU C PAlMOHAIBHBIM IMOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA AEWCTBUTEIIBHBIX YUCEN MPHU PELICHUU
3a7a4, IPOBEICHUU PACCYKICHUHN U IOKA3aTEIbCTB.

CpaBHUBAaTh M YNOPANOYMBATH JICMCTBUTENIBHBIE YHWCIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIA, BBIOJIHATh IPUKUIKY PE3YJIbTAaTa BBIYUCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKECHUM.

AnredpanvecKue BbIPaKEeHU

CB00OIHO OTNEepUpPOBaTh MOHATUEM KBAJPATHOTO TPEXUIICHA, HAXOIUTh KOPHU
KBaJpaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA JIMHEHHBIE MHOXKUTEIIN.

YpaBHeHMS U HEpaBeHCTBA

Pemate nuHeliHbIe 1 KBapaTHBIE YPABHEHUS, YPABHEHU S, CBOIAIINECS K HUM,
JIpOOHO-pallMOHATbHBIEC YPABHEHUSI.

Pemrars HECI0KHBIE KBaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemate nuHENHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI WHTEPBAJIOB, M300pakaTh PEIICHHNE HEPABEHCTB HA YHCJIOBOW MPSIMOM,
3aIMCBIBATh PEUICHUE C MIOMOIIBIO CUMBOJIOB.

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

Pemars HECI0KHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUN C ITAPAMETPOM.

[IpumeHsaTh METOABl PABHOCHIIBHBIX MPE0Opa30BaHMi, 3aMEHBI IEPEMEHHOMH,
rpaduuecKoro MeToja MpHu PelIeHUN ypaBHEHUH 3-11 U 4-1 cTeneHex.

Pemate  cucTeEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMChIBATh PEHIEHHUE C TOMOIIBIO CUMBOJIOB.

Pemate ypaBHEeHUs, HEpaBEHCTBA M UX CHCTEMbI, B TOM YHUCIE C
OTPaHUYECHUSIMU, HAIIPUMED, B LIEJIBIX YHCIIAX.



[IpoBOAUTE HCCIIETOBaHNS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
IPUMEHEHHUEM rpaQUuecKuX MpeICTaBIeHH (yCTaHaBIMBATh, IMEET JIU YPABHEHHE
WIM CUCTEMA YPAaBHEHU PEIICHMS], €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

Pemarp TekcTOBBIE 3ajauM  aJreOpanvyeckuM CIOCOOOM € IMOMOILBIO
COCTaBJICHUS YPABHEHHI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U HMX CUCTEMBI I COCTABJIECHUS
MAaTeMaTHYECKOW MOJEIM pEeajJbHOM CHTyallMM WIM NPUKIAIHOM 3aJayH,
VHTEPIPETUPOBATH NIOJyYCHHBIC PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOTPECCHHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, TIpapuk
GyHKIMKM, TpsMas MPONOPLUUOHAIBHOCTb, JHUHEHHass (QyHKIMS, oOpaTHas
MPOTIOPITMOHAIEHOCTE, Mapadosia, runepOosia, KyCouHo-3a1aHHast (PyHKITHS.

UccnenoBarh GpyHKIMIO 10 €€ rpaduKy, yCTaHABIUBATh CBOMCTBA (PYHKIIMIA:
o0nacTh ONpENEIeHNUs, MHOXXECTBO 3HAYEHMM, HyJIW (YHKUUH, HPOMEXKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHUs U YyObIBaHHs, UETHOCTb U
HEYETHOCTh, HANOOJIbIIIEEe U HAMMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacnio3naBate kBagpaTHuHy0 (QyHKUIHIO MO (opMysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peaibHON XKU3HU, (PU3UKU, TEOMETPUU.

Omnpenensars nojiokeHue rpapuka KBaApaTuyHOW (yHKIUHU B 3aBUCUMOCTH OT
e€ K03 (HUIIUECHTOB.

Crpouts rpaduk KBagpaTUyHOW (QYHKIUH, OMNHCHIBATH  CBOWCTBA
KBaJpaTUIHON (PyHKIIMH 10 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIMM [Tl pEIICHUS 3a]1a4.

Ha npumepe kBagpaTuyHoil GyHkumu ctpouts rpaduk Gynkmmn y =af(kx +
b) + ¢ ¢ momomkio MpeoOpazoBanuii rpaduka Gyakmuu y=Ff(X).

NnmoctpupoBaTh ¢ OMOIIBIO rpaduka peaabHy0 3aBUCHMOCTD WU MPOIIECC
II0 UX XapaKTEPUCTHUKAM.

ApudmMernyeckasi H reOMeTpUYECKas MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEIBLHOCTD, apu(pMeTHIecKas
Y T€OMETPUYECKAsi TPOTrPECCHH.

3amaBaTh IOCJIEIOBATENBHOCTH PA3HBIMH  CIOCOOAMU:  OIMHUCATENBHBIM,
TaOJIMYHBIM, C IOMOLIBIO (POPMYJIBI N-TO YWIEHA, pEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHMEM (opMyn N-ro  4ieHa
apu(MeTHYeCKON U TeOMETPUUYECKOM MPOrpecCcuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTH TOYKAMU HAa KOOPIMHATHOM
IIJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
quCclie 33/1a4d U3 pealbHOM JKHU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, LU(PPOBBIX
TEXHOJIOTHUH).



Pacmo3HaBath ¥ NPUBOAUTH TNPUMEPHI KOHEYHBIX U OECKOHEUYHBIX
MOCJICIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIENIOBATEILHOCTEH, MOHOTOHHO
BO3paCTarOMUX (yOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

HmeTs mpeacTaBiieHrne 0 CXOJUMOCTH MOCIEA0BAaTeILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIICH reOMEeTPUIECKON TIPOTPECCHH.

[IpumMeHsATh METO MaTEeMAaTHYECKOW WHTyKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouaunyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontponbnbsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 UMCJIA U BBIYUCIIEHUA. 1 1
PanmonansHblie yncia (MOBTOpPEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpadukn. OyHKIIHH
3 AJI'TEBPAYECKUE BbIPAXXEHN . 7
Bripaxenus ¢ nepeMeHHbIMU
4 YPABHEHI/I}uI U CUCTEMBI 10 1
YPABHEHMMN. JIuneiinble ypaBHEHHUS
5 UMCJIA U BBIYUCIIEHUA. Crenens ¢ 6
HaTypaJbHBIM TIOKa3aTelIeM
6 AJI'EBPAYECKUE BbIPAXXEHU . 93 1
MHorouyieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
DopMyJIbl COKPAIEHHOTO YMHOKEHUS
UMCJIA U BBIYUCIIEHUA. [lenumocTthb 10
OYHKIUWU. JIuneiinas pyHKuus 16 1
YPABHEHUA U CUCTEMBbI
10 YPABHEHUI. Cucrembl THHEHHBIX 14 1
YpaBHEHUI
1 [ToBTOpenue, 06001IEHNE, 3 1

cucTeMaTH3anus 3HaHUU
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8 KUIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne i/mn P Konrpoabnsie IIpakrTuueckue (wipp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u BelunciieHus. KBagparHeie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Yucna u BeruncieHusi. CTEIeHb ¢ [EIbIM 7 bubmuorexa [JOK
[I0Ka3aTejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BbIpaXeHUs. 5 1 bubmmoreka [JOK
KBagpaTHblii TpEXUIICH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BhIpaKeHHUS. bubmmoreka [IOK
4 15 1
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBapaTHbie 15 1 bubanorexa HOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
Bbu6nuoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
Bbu6nuoreka [JOK
8 DyHKUH. OCHOBHBIE [IORATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHikwn. qucnosie PyHKumn o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 600 6 1
OBTOPEHHE # 0D0DIEHHE https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 OYHKINU 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBanpaTtHble HEpaBEeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHeHUsI, HEPABEHCTBA U UX CUCTEMBbI
4 UMCJIOBBIE [TIOCJIIEAOBATEJIBHOCTU o5 1
N ITPOI'PECCHUU
5 AJITEBPAYECKUE BBIPAXKEHU . 12 1
Crenenb ¢ pallMOHAIBHBIM MMOKa3aTeIeM
6 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 34 1
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Koutpoabsnbie IIpakTuyeckue Aara unpposrre
Bcero U3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoTshI pecypesI
1 [ToBTOpenwue. ParmoHabHBIE YKCia 1
[ToBTOpenue. CpaBHeHUE,
2 YHOPSIOYMBAaHNE U apU(PMETUUECKHE 1
NENCTBUS C pallMOHATILHBIMU YHCIIAMU
3 IToBTrOopenue. Yucnosas npsmas, 1
MOJYJIb YHCIIa
[ToBTOpenue. [IporeHTs, 3anuch
4 MPOIIEHTOB B BUJIE ApoOU U Apodu B 1
BU/IE MTPOLICHTOB
5 IToBTOpenue. Tpu OCHOBHBIE 3a/1a4n 1
HAa MPOIIEHTHI
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n 1
Ha MPOLICHTHI
7 [ToBTOpeHue. Pemenne TeKCTOBBIX 1
3a/1a4 apu(hMETHIECKIM CIIOCOOOM
[ToBTOpenue. Pemenue 3anay u3
3 peaNbHOM MPaKTUKH HA YacTu, ApoOu, 1
MPOLEHTHI, IPUMEHEHNE OTHOIIEHUN U
IIPONIOPLUI IIPU PELICHUU 3a]1a4
9 [ToBTOpeHue. Pemenue 3anay u3 1
peaNbHOM MPaKTUKK HA YacTu, ApoOu,




MIPOLEHTHI, TPUMEHEHUE OTHOLIEHUN U
MPONOPIIMHI MIPU PEUICHUH 33724

[ToBTOpeHue. PeanbHbie 3aBUCUMOCTH;

10 pelIeHne 3a1a4 Ha ABMKEHHE, padoTy,
MOKYTIKH, HaJIOTH

1 KoHnTtponbHast pabota mo Teme
"ParmoHanbpHEIe ynciia"

12 Koopaunara Touky Ha IpsIMOit

13 YucnoBble IPOMEXKYTKH

14 UucnoBbie TPOMEKYTKH

15 Paccrostare Mex 1y AByMSI TOUKaMH
KOOPJHMHATHOU IIPSAMOM
[IpsimoyTronbHas cucTeMa KOOpAUHAT.

16 AOcnucca v OpIMHAaTa TOYKH Ha
KOOPAMHATHOW INIOCKOCTH
[IpsimoyTronbHAas cucTeMa KOOpPAUHAT.

17 AOcuucca v OpIMHAaTa TOYKH Ha
KOOPAMHATHOW IJIOCKOCTH

18 [Ipumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

19 Urenue rpadkoB peaibHBIX
3aBUCUMOCTEN

20 QOYHKIMOHATbHbIE 3aBUCHUMOCTH
MEX]ly BEeIMYMHAMHU
[onsarue Gpynkuuu. OyHKIUSA KaK

21 MaTeMaTH4ecKas MOJIeTb PeaJIbHOTO

mporecca




[onsarue Gpynkuuu. OyHKIUSA KaK

22 MaTeMaTh4YecKasi MOJIeJb PEaIbHOTO
nporecca
[onsarue Gpynkuuu. OyHKIUSA KaK

23 MaTeMaTu4yecKasi MOJIeJb PeaibHOrO
nporecca

24 OO6nacth onpeesieHus ¥ 00J1acTh
3HaYeHUN PYHKLIUU

o5 OO6nacth onpeesieHust ¥ 00J1acTh
3HAYCHUH (PYHKITUN

26 Crioco0bI 3a1aHUs PYHKIUU

27 I'padux bysakIIN

08 KonTtponsHas pabora o Teme
"Koopaunats! u rpadpuku. OyHkimm”
Bripaxenue ¢ nepeMeHHbIMHU.

29 3Ha4YeHUE BBIPAKCHUS C
HepEMEHHBIMH
Bripakenue ¢ nepeMeHHBIMHU.

30 3HavYCHHE BBIPAKEHUS C
HepEMEHHBIMH
Bripakenue ¢ nepeMeHHBIMHU.

31 3HavYCHHE BBIPAKEHUS C
NepPEeMEHHBIMU

32 [IpencraBneHne 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU B BUJE POPMYIIBI

33 [IpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJE POPMYIIBI

34 Brraucnenus mo ¢popmynam




35

Brraucnenus o hopmynam

YpaBHEHUE C OJJTHON TEPEMEHHOM.

36
Kopens ypaBHeHMs

37 CBolicTBa ypaBHEHHM C OJTHOU
MepEMEHHOMN

38 CBoiicTBa ypaBHEHH C OJJHOI
MIEPEMEHHOM

39 PaBHOCWIIBHOCTD ypaBHEHUH

40 YpaBHEeHME KaKk MaTeEMAaTUYECKas
MOJIEb PEANIbHON CUTYalluH

41 Hucno KopHen JIMHEMHOTO YpaBHEHUS

42 Uwucno kopHel TMHEHHOTO YpaBHEHUS

43 Pemenue TekcToBbIX 3a/1a4 ¢
IIOMOILBIO JINHEWHBIX YPAaBHEHUI

44 JIuHeitHoe ypaBHEHUE, coJiepKaIiee
3HAaK MOZYJIsS
KoHTponbHas paboTa 1mo Temam

45 "Bripaxenus ¢ nepeMeHHbIMU'",
"JIuneitnple ypaBHEeHHS"

46 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIEM

47 CBoICTBa CTEMEHH C HATypAIbHBIM
MoKa3aresieM

48 CBolicTBa CTENEHU C HATYpaJlbHbIM
MoKa3aTreyieM

49 CBolicTBa CTENEHU C HATypaJlbHbIM

IIoKa3aTcjiem




3armceh Ynucia B JECITHUHOM

S0 MO3UIIMOHHOM CHCTEME CUMCIICHHUS 1
51 3anuce YyKucia B ASCATHIHOMN 1
MTO3UIMOHHOM CHUCTEME CUUCICHUS
59 Onuounenbl. OJHOWIEH CTaHAAPTHOTO 1
Buaa. CteneHb OqHOYIEHA
53 OpnnowieHbl. OJHOUIEH CTaHAAPTHOTO 1
Buaa. CteneHb OqHOYIEHA
MHuorousnensl. MHOrO4ICH
o4 cTtangapTHoro Bujaa. CTeneHnb 1
MHOTrOYJICHA
MHuorouniessl. MHOTO4JICH
55 crangapTHoro suaa. CTeneHn 1
MHOTrOYJICHA
56 CnoskeHue ¥ BRIYMTAHNE MHOTOYJICHOB 1
57 CrokeHHe U BEIYUTaHNE MHOTOYJICHOB 1
58 CnoskeHHe ¥ BRIYMTAHNE MHOTOYJICHOB 1
59 VYMHOXKEHUE U IEIEHNE MHOTOYIEHOB 1
60 VYMHOKEHUE U [eJIEHUE MHOTOYJIECHOB 1
61 VYMHOKEHUE U JIeJICHHE MHOTOUYJICHOB 1
62 VYMHOKEHUE U [eJIEHUE MHOTOYJIECHOB 1
63 [IpeoOpazoBaHme 11ET0TO BEIPAKECHUS 1
B MHOTOWIEH
64 [IpeoOpazoBaHme 11€7T0TO BEIPAKECHUS 1
B MHOT'OWIEH
65 [IpeoOpazoBaHme EIOTO BEIPAKECHHS 1

B MHOI'OYJICH




66

Kopau mHOrowieHa

67

Kopuu mHorounena

68

ToxnectBo. ToxXIECTBEHHBIE
npeoOpa3oBaHMsl ANreOpandecKux
BBIPAXKEHUI

69

ToxnectBo. ToxXIECTBEHHBIE
npeoOpa3oBaHus aNredpandecKux
BBIPAXKEHUI

70

ToxnectBo. TokKIECTBEHHBIE
npeoOpazoBaHus aNredpandecKux
BBIPAKECHUI

71

ToxnectBo. TOXIECTBEHHBIE
npeoOpa3oBaHusl ANreOpandecKux
BBIPAKECHUI

72

ToxnectBo. TOXIECTBEHHBIE
npeoOpa3oBaHmsl AreOpandecKux
BBIPAXKEHUIN

73

JlokazaTenbCTBO TOXKJIECTB

74

KoHTponbHas paboTa 1mo Temam
"CreneHb ¢ HaTypaJbHbIM
rokazarenem", "MHorouncHs!"

75

KBanpat cymmbl U KBaJipaT pa3HOCTH
JIBYX BBIPAXKECHHI

76

KBaznpaT cyMMBI HECKOIBKUX
BBIPAKECHUI

7

Ky06 cymmbI 1 KyO pa3HOCTH IBYX
BBIPAKECHUI

78

Pa3HOoCTh KBaApaTOB ABYX BBIPAKCHUH




[IpounsBenenune pa3HOCTH U CYyMMBI

7 JIBYX BBIPAKECHHI

80 IIpousBenenue pasHOCTH U CyMMBI
JBYX BBIPAXCHUU

81 CyMmMa 1 pa3HOCTh KyOOB ABYX
BBIPAXKEHUIN

82 CymMma u pa3HOCTh KyOOB JIByX
BBIPAXKEHUI

83 Paznoxenne MHOrOwiIeHa Ha
MHOKHUTEIN
[Ipou3sBeneHne pa3HOCTH CyMMBI IBYX

84 BBIPOKEHHM, CyMMa 1 Pa3HOCTh KyOOB
JIBYX BBIPAXKECHHI

85 Paznoxenne MHOrOwIeHa Ha
MHOHUTEIH

86 BriHecenue o011ero MHOKHUTENS 32
CKOOKH

87 Mertoa rpynmnupoBKu
KonTtponsHas pabora o teme

88 "DopMyIIbI COKPAIIEHHOTO
YMHOKEHUS"

89 Henumocts nenbix yucen. CBoicTBa
JETUMOCTH

90 JemumocTs nenbix uncenn. CBoiicTBa
JEITUMOCTH

91 IIpoctsle u cocraBHble uncia. YETHbIE

1 HEeYETHBIC YHCIIa




[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,

%2 6,9, 10, 11 1
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 1
3,6,9, 10,11
[Tpu3HaKku JETUMOCTH CyMMBI U
94 MIPOM3BEICHUS LIEIBIX YUCEN MPU 1
peleHnH 3a1a4
HauOonpmmii 001l 1euTens u
95 HaWMEHbIIIee 0011Iee KPaTHOE ABYX 1
qrcen
96 B3aumHo npocTsie uncna 1
97 Anroput™m EBknupa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS TENBIX YUCEI IO MOIYITIO 1
HATYPaJbHOTO YHCIIa
99 Jluneiinas QyHkIus, e€ CBOMCTBA 1
100 Jlunetinas QyHkius, e€ cBOMCTBa 1
101 Jluneiinas QyHkIus, e€ CBOMCTBA 1
102 I'paduk nuHEHHON QYyHKITUN 1
103 I'paduk nuneitHON QyHKINU 1
104 I'paduk nuHEHHON QYyHKITUN 1
105 I'paduk nuneitHON QyHKINU 1
106 I'paduk pyHknuu y = | X | 1
107 I'paduk pyHkumu y = | X | 1
108 I'padux GyHKIIN Y = | X | 1
109 I'paduk GyHKIIN Y = | X | 1
110 Kycouno-3anannsie GyHKINN 1




111

Kycouno-3anannsie GyHKINN

112 Kycouno-3anannapie GyHKIIMN

113 Kycouno-3anannsie pyHKINN

114 KonTtponsHas pabora mo Temam
"lemumocts", "Jluneitnas GpyHkuus"

115 YpaBHEHHE ¢ IBYMs ITIEpPEMEHHBIMU

116 VYpaBHEeHME € ABYMsI IEPEMEHHBIMU

117 ['paduk muHEHHOTO YpaBHEHUS C
JBYMsI IEpEMEHHBIMU

118 I'paduk nmuHeitHOTO ypaBHEHUS C
JBYyMsI IEpEMEHHBIMU

119 CucreMbl TMHENHBIX YpaBHEHUI €
JBYMSI TIEPEMEHHBIMU

120 CucTembl TUHEHHBIX YPaBHEHUN €
JBYMsI IEpEMEHHBIMU
I'paduueckuit MeTo pelieHus

121 CUCTEMBI JINHEWHBIX ypaBHEHUH C
JBYMsI IEpEMEHHBIMU
I'paduueckuit MeTo petieHus

122 CHUCTEMBbI JINHEUHBIX YPABHEHUH C
JBYMsI TIEPEMEHHBIMU
Pemenne cucrem MMHEHHBIX

123 YpaBHEHHUI C ABYMS ITEPEMEHHBIMU
METOJIOM MOACTAHOBKH U METOJIOM
CIIOKCHHUS

124 Pemenne cucrem MMHEHHBIX

YpaBHEHUH € ABYMS [T€PEMEHHBIMU




MCTOAOM IIOACTAaHOBKH U METOJOM
CJIOKCHHUA

125

Pemenune cuctem TMHEHHBIX
ypaBHEHUU € ABYMS IEPEMEHHBIMU
METOJIOM ITOJICTAHOBKH U METOJIOM
CJIOJKEHMS

126

Pemenne cucreM THMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
METOAOM IMOACTAHOBKHU 1 MECTOJIOM
CJIOJKEHMS

127

CucremMa IByX JUHEMHBIX YpaBHEHUHN
C IByMs1 IEPEMEHHBIMH KaK MOJIEh
peaabHON CUTYyaLUH

128

KoHnTtponbHas pabota mo Teme
"Cuctembl JIUHEHHBIX YpaBHEHUM"

129

[ToBTOpenue u oboOIIEHNKE.
BeIpaxenus ¢ nepeMeHHbIMU

130

[ToBTOpenue u 0600meHne. CTerneHs ¢
HaTypaJIbHBIM II0Ka3aTEIEM

131

[ToBTOpeHHE 1 060OIIEHNE.
OMHOYICHBI 1 MHOTOWICHBI.
ToxnecTBeHHBIE TPeoOpa3oBaHuUs
anreOpanvecKux BhIPAKEHUN

132

[ToBTOpenue u 06001eHNe. DOPMYITHI
COKPAIIEHHOTO YMHOXKEHHUS

133

[ToBTOpenue u obo0IIeHNE.
Koopaunats! u rpaduku.




134 [ToBTOpenue u 06061meHne. JInneinas 1
byHKIMS 1 €€ CBOWCTBA
135 Hrorosas kKoHTpoJbHASA paboTa 1
[ToBTOpenue u 0600IeHNE. Permenue
136 CHUCTEM JIMHEHHBIX YpaBHEHUH C IBYMsI 1
TIepEMEHHBIMH
OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




8 KUIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabusie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 KBanpartHblii KOpeHb U3 YnClIa 1 bubmorexa LHOK
P P https://m.edso00.ru/7f42d452
5 [TonsiTne 06 UpparmoHAIILHOM 1 bubanorexka [JOK
YUCIIE https://m.edsoo.ru/7f42eaaa
3 JlecsiTuunble MPUOTMKEHUS 1
UPPALMOHATIBHBIX YHCET
4 JlecsaTuaHbIe TPUOINKESHUS 1
HMppaluOHAaIbHEIX YUCET
5 JleiicTBUTENbHBIE YHCIIA 1
6 CpaBHeHHE IEUCTBUTEIBHBIX 1
yucel
7 CpaBHeHHE IEUCTBUTEIBHBIX 1
quceln
8 Apudmernaeckuii KBaJpaTHBIN 1
KOPEHb
9 YpaBHeHue Bua X = a 1
CgoiicTBa apr(pMETHUECKIX bubanorexa HOK
10 . 1
KBAJIPATHBIX KOPHEN https://m.edso00.ru/7f42d862
1 CaoiicTBa apumeTnyecKux 1 bubmmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso0o.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

[IpeoOpazoBaHue YHCIOBBIX

12 BBIPAKEHUH, COIEPIKAILIUX bubmorexa LOK
p » colepratil https://m.edso0o.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHue YHCIOBBIX
13 BBIpaXKEHUI, COAEPIKALINX buGnnorexa LIOK
p » coneprRatil https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX
14 BBIpaXKCHUM, COACPKAINX bubmnorexa [IOK
p » COAEpAAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX
15 BBIPAKEHUH, COIEPIKAILIUX bubmmorexa [IOK
p » colepratil https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CrerneHs ¢ 1eNIbIM [TOKa3aTeIeEM bubmmorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranjapTHas 3auch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHUpa (OT AIEMEHTAPHBIX YACTHIL JI0 bubanorexa HOK
KOCMHYECKHX OOBEKTOB), https://m.edso00.ru/7f436098
JJINTCIIBHOCTD HpOI_IeCCOB B
OKPYXKAaroIeM MUPE
18 CBoliCTBa CTETICHU C IEIbIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IETBIM bubmuorexa [JOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C IEIBIM bubmuorexa [JOK
noKa3arejieM https://m.edsoo.ru/7f435648
21 CBoliCTBa CTETICHU C IEIbIM bubmuorexa [JOK

ImoKasarcjicM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

CBoiicTBa CTENEHH C IIEJIBIM

Bbu6nuoreka [JOK

22 MOKa3aTeseM https://m.edsoo0.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBaaparueiii TpéxuneH
o5 Paznoxenune kBagpaTHOro bubnnorexa HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBaipaTHOTO bubanorexa HOK
TpEXUIIEHAa HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
KonTtponsHas pabora mo Temam
27 "KBangparasie kopHu. CTeneHu. bubmmorexa [JOK
T U p— https://m.edso0.ru/7f42ec80
bubmmoreka [JOK
28 Adrebparieckas Apodk https://m.edSO(I)l.ru/7f430382
JonycTumble 3HaYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKre BEIPAKCHHS
JonycTtumble 3HaYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanyecKre BhIPAKECHUS
31 OCHOBHOE CBOHCTBO bubmuorexa [JOK
anredpandeckoi 1poou https://m.eds00.ru/7f4308e6
. bubanorexa HOK
32 Coxpaterie Apodei https://m.edsogru/7f430a8a
. bubanorexa HOK
33 Coxpamenie apodei https://m.edsogru/7f430f44
34 Coxkparienue apodeit bubmorexa HOK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

CrnoxxeHue, BEIYUTAHHUC,

35 MHOKEHUE U JeJICHUE Bubmiorexa LIOK
4 g . https://m.edsoo.ru/7f43128c
anreOpanvecKux Apooeit
CrnoxxeHue, BEIYUTAHHUC,
36 MHOXEHUE U JIETICHUE Bubmnorexa HOK
4 g . https://m.edsoo.ru/7f4315c0
anreOpandyecKkux aApooei
CrnoxeHnne, BRBIYUTaHHE,
37 MHO>KEHUE U JeJIEHUE Bubmiorexa [IOK
4 A . https://m.edsoo.ru/7f4318c2
anreOpandyecKkux aApooei
CrnoxeHnne, BRBIYUTaHHE,
38 MHOKEHUE U JeJICHUE Bubmiorexa [IOK
4 g . https://m.edsoo.ru/7f431a20
anreOpanvecKux Apooeit
IIpeoOpa3oBaHue BEIpaKEHUH,
39 cop € >II<)a nX aireod znqecxne Bubmiorexa LIOK
Fleprat p https://m.edsoo.ru/7f43259c¢
Ipodu
[IpeoOpa3oBanye BRIpAKECHUI,
40 cop e )II:a UX anred I;.I/I‘IGCKI/IG Bubmiorexa LIOK
FepRatl p https://m.edsoo.ru/7f432736
Ipodu
IIpeoOpa3oBanye BRIpAKECHUI,
41 cop e )Ea UX anred I;.I/I‘IGCKI/IG Bubmorexa [IOK
FCpRatl p https://m.edsoo.ru/7f432736
npobu
42 KoHnTtponbHas paborta mo Teme bubanorexka HOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BA/IpATHOC ypapHerHe https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBagpaTHOE ypaBHEHWE bubmmorexa [IOK

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

Bbu6nuoreka [JOK

45 Henosioe kbajpartioe ypasHetiie https://m.edsoo.ru/7f42eela
46 ®dopMya KOpHEH KBaIpaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 dopMya KOpHEW KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo0.ru/7f42f3f6
48 dopmyia KOpHEN KBaJIPaTHOTO bubanorexa HOK
ypaBHEHUA https://m.edsoo.ru/7f42f5a4
bubanorexka [JOK
49 Teopema Buera https://m.edsogru/7f42fef0
bubanorexka [JOK
>0 Teopema Buera https://m.edsogru/7f430076
51 Pemenue ypaBHeHUM, CBOIAIIMXCS bubanorexa [HOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHEeHH, CBOAAIIUXCS bubmmoreka [IOK
K KBaJJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme apoOHO- bubnuoreka [IOK
palMOHAIbHBIE YPAaBHEHUS https://m.edso00.ru/7f4328c6
54 [Ipocreitmume qpoOHO- bubanorexa HOK
panoOHAIbHEIE YPAaBHEHUA https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBEIX 3a7a4 C Bbu6nuoreka [JOK
MTOMOUIBIO KBaJpaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pernienne TeKCTOBBIX 3a7a4 C ) bubmuorexa [JOK
[IOMOIIBIO KBaAPATHLIX YPaBHECHUU https://m.edsoo.ru/7f42f8f6
57 KoHnTtponbHas pabota mo Teme bubanorexa HOK
"KBanparusie ypaBHeHUS" https://m.edso00.ru/7f4301f2
58 JInHeliHOE ypaBHEHUE C IBYMs

MepeMEHHBIMH, €T0 TpaduK,



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

IIPUMEPBI PELLICHNS YPAaBHEHUH B
LEJIBIX YHUCIIax

59

JInHeliHOE ypaBHEHUE C IBYMs
NepEMEHHBIMH, €ro rpauk,
IIPUMEpBI PELLICHUS] YPAaBHEHUH B
LEJIBIX YUCIIaX

60

JIuHeitHoe ypaBHEHHE C IBYMS
IepEMEHHBIMH, €ro rpauk,
IIPUMEpBI PELLICHUS] YPAaBHEHUH B
LEJIBIX YUCIIaX

61

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pemenue cucrem AByX JIMHEWHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

63

Pewienue cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYyMS IEPEMEHHBIMU

64

[IpumMepsl perieHust CUcTeM
HEJIMHEMHBIX YPABHEHUU C IBYMsI
NepeMEHHBIMU

65

[IpumMepsl penieHust CucTeM
HEJIMHEMHBIX YPABHEHUU C IBYMsI
NepEeMEHHBIMU

66

I'paduueckas uaTEpIpETALIUSI
YpaBHEHHUS C ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPABHEHHI C
JBYMsI IEpEMEHHBIMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uaTEpHIIpETALIUSI
YPaBHEHHS C IBYMSI IEPEMEHHBIMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3aj1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUM
69 Perrenye TeKCTOBBIX 3a7a4 C
MTOMONIBIO CUCTEM YPaBHEHU I
70 Pemenue TekcToBBIX 3a/1a4 ¢
MTOMONIBIO CUCTEM YPaBHEHUU
71 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 UucnoBble HEPABEHCTBA U UX
CBOMCTBa
73 HepaBeHcTBO ¢ 0HOI TepeMeHHON
74 JIvHeitHbIe HEpaBEHCTBA C OJHOM bubanorexa HOK
MIEPEMEHHOM U UX PELIECHUE https://m.edso00.ru/7f42c692
75 JIuHeliHbIe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c840
76 JInHeliHbIC HEPABEHCTBA C OJTHOM
IIEPEMEHHOM U UX PEIICHUE
77 CucreMbl TUHEMHBIX HEPABEHCTB C bubanorexka [JOK
OJHOI IEPEMEHHOM U X PELICHHE https://m.edsoo.ru/7f42cb88
78 CucTembl TUHENHBIX HEPABEHCTB C bubmmoreka [JOK
OJHOI IEPEMEHHOM U X PELICHHE https://m.edsoo.ru/7f42cd2c
79 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PEIICHUE
N3o0pakenue pereHus
80 JUHEHHOTO HEPABEHCTBA U UX bubmorexa HOK

CHUCTEM Ha YMCIIOBOM IIPSAMOM

https://m.edsoo.ru/7f42c9¢e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

N3obpakenue pereHus

81 JUHEHHOTO HEPABEHCTBA U UX bubmmorexa [JOK
B . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCJIOBOH MPSIMOH
KonTtponbHas pabota mo Temam
82 "HepaBenctBa. CrucTeMbl
ypaBHEHHUI"
bubanorexa [HOK
83 Honsrne Qynicunn https://m.edSO(I)l.ru/7f433c12
84 OO6nacTh onpeeneHus u bubanorexa HOK
MHOECTBO 3HaUCHUH (QyHKIHH https://m.edsoo.ru/7f433d84
85 Cnioco6nI 3aanus GyHKIHMA
86 I'padux pynkumn
87 CgoiicTBa GyHKIIMH, UX
oToOpakeHHe Ha rpaduke
88 Urenue u nmoctpoeHue rpaduKoB
byHKIMA
89 [Tpumeps! rpaduxoB GHyHKIHA,
OTpaKAIOIIUX peabHbIE MPOLIECCHI
OyHKIINY, OMMCHIBAIOIIUE MTPSIMYIO
90 u Z6p:TH}’/IO HpOHOpHII-/IIIOHaJ'III:HI)I}é bubmorexa LHOK
3aBUCHMOCTH, HX rpathHK https://m.edsoo.ru/7f434bbc
91 ['unepbomna
92 l'unepbona
%3 Ppacic yricumn y =x* ngggr?w?:;(szgrc:ﬁfm%ez
94 Tpadu dyHKIH y = X° bubnuorexa [IOK

https://m.edsoo.ru/7f434572



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

OyHKIH Y =X,y = X3,y =YX,y =

95 [x|; rpaduueckoe pemnieHne 1 bubmorexa [IOK
TP . P . https://m.edso0.ru/7f434d38
YpaBHEHUU U CUCTEM ypaBHEHU
Oy y =X, y=x3, y =YX,y =
96 |x|}',r :(bnfi/ecmey emeH):de ’ 1 bubmorexa LOK
> 1P . P . https://m.edsoo.ru/7f434eb4
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
IToBTOpEHKE OCHOBHBIX MOHSTUN U
97 METOJIOB KyPCOB 7 M 8 KJIaCCOB 1 Brbmuorexa [IOK
HOB IYP . ’ https://m.edsoo.ru/7f4371aa
00001IeHne 3HAHNI
IToBTOpEHKE OCHOBHBIX MOHSATUN U
98 METOI0B KypPCOB 7 U 8 KJIACCOB 1 Brbmuorexa [IOK
HOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHWIT
IToBTOpEHKE OCHOBHBIX MOHSTUN U
99 METOI0B KypCOB 7 U 8 KJIaCCOB 1 Bubmaorexa LJOK
7108 KYP . ’ https://m.eds00.ru/7f437510
000011IeH1Ee 3HAHUIT
[ToBTOpEHNE OCHOBHBIX TOHATHI U
100 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmiorexa LIOK
AOB 1YP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHWIT
Bbu6nuoreka [JOK
101 " 1
0 TOrOBsl KOKTPOIIbHAA PAdOTa https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX TOHATHI U
102 METOH0B KypcoB 7 U 8 KJIaCCOB 1 Bubmaorexa LJOK
7108 KYP . ’ https://m.edsoo.ru/7f437858
00001IeHne 3HAHNI
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIE
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

Oynknusa. CroiicTBa GyHKIMN: HYJIH
(GYHKINHU, TPOMEXKYTKH
3HAKOIOCTOSHCTBA (DYHKINH,
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS
¢byHKuMHU, Y€THBIE U HEUETHBIE (PYHKIUH,
HauOoJbIIee M HAMMEHbIIIEEe 3HAYCHUS

byHKIII

@Oynkius. CBoiicTBa QyHKIMIA: HYTH
(byHKINHU, TPOMEXKYTKH
3HAKOIOCTOSHCTBA (DYHKITNH,
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS
dbyHKIMY, 4€THBIC U HEUETHBIE QYHKIINH,
HauOoJIblIee U HAUMEHbIIIEEe 3HAYECHUS

byHKIII

[Toctpoenue rpadukoB GpyHKIHII ¢
MOMOIIIBIO TTPeoOpa3oBaHui

[TocTpoenue rpadgukoB GyHKIHH C
MOMOIIIBIO TTpeoOpa3oBaHuit

KBanpatusiii TpéxwieH. Kopuu
KBaJAPaTHOT'O TPEXUWIEHA

PasnoxeHne kBagpaTHOro TpéXuicHa Ha
JIMHEWHBIE MHOKUTEIIN




PasnosxeHne kBagpaTHOro TpéXusicHa Ha

! JIMHEIHBIE MHOXKUTEIIN

8 KBagpatuunas pyHKuus 1 €€ CBOHCTBa

9 ITapa6ona, KOOpIMHATHI BEPIIKHEI
mapaboJIbl, OCh CHMMETPHUH TTapaboIIbI

10 [TocTpoenue rpaduka KBaapaTUIHON
byHKIIUN

1 [TocTpoenue rpaduka KBagpaTHIHON
byHKIIUN

12 [TocTpoenue rpadguka KBagpaTHIHON
byHKIII
[Tonoxenue rpaduka KBaApaTUIHON

13 (yHKIMU B 3aBUCHMOCTH OT €€
KO3 PHUIHEHTOB
[Tonoxenue rpaduka KBaApaTUIHON

14 (yHKIMU B 3aBUCHMOCTH OT €€
KO3 PHUIHEHTOB

15 Hcnonb3oBaHnue CBOMCTB KBaAPaTUYHON
(GyHKIMU 1715 peleHus 3a1a4

16 Hcnonb3oBaHue CBOKWCTB KBaAPaTUYHOM
(GyHKIMU 1715 pelieHus 3a1a4

17 Hcnonb3oBaHue CBOKWCTB KBaAPaTUYHOM
(byHKUIMU 1715 pelieHus 3a/1a4

18 CreneHHble (PyHKIMU C HATypaJIbHBIMU
MOKa3aTesIMU, UX rpaMKU U CBOMCTBA

19 Crenennble (yHKIMU C HATYypaJIbHBIMU

MOKa3aTeIsiMU, UX TpauKu U CBOWCTBA




Crenennble (yHKIMU C HATYypaJIbHBIMU

20 MOKa3aTeIsiMU, UX TpaduKu U CBOWCTBA

21 CrenenHbie QYHKINU C HATYPATbHBIMU
MOKa3aTesIMH, UX TpapUKH U CBOKWCTBA

99 I'padukn GyHKImiz: y =X,y =3Vx , y =
| x|

93 I'paduku Gynxmmit: y =Vx ,y =3Vx ,y = |
X|

24 I'paduku GyHkmmii: y =Vx ,y =3Vx ,y =
| x|

o5 KontponbHas padoTa mo teme
"®yukuun"
[TonsiTHE O pelieHNH HEPaBEHCTBA C

26 OJTHOM TIepeMeHHOH. MHOXeCTBO
pelLIEeHU HEpaBEHCTBA

97 KBanpaTHble HEpaBEHCTBA C OJJHOM
MEPEMEHHOMN

28 KBanpaTHble HepaBeHCTBA C OJTHOU
MepEeMEHHOM

29 Pemenne HepaBeHCTB rpaduIecKuM
METOJIOM U METOJIOM UHTEPBAJIOB

30 Pemenne HepaBeHCTB rpaduIecKuM
METOJIOM M METOJIOM HHTEPBAJIOB

31 HepaBeHctBa, comepikaiiyue 3HaK MOIYJIs

32 HepaBenctBa, comeprkamniue 3HaK MOIYJISI

33 CucreMbl HEpABEHCTB C OJTHOU

MepEeMEHHOM




34

CucreMbl HEpaBEHCTB C OAHOMN
MepEeMEHHOM

35

Pelienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO
HCPAaBCHCTB, CUCTCM HCPABCHCTB

36

Pemrenne TeKCTOBBIX 3a74a4 C TOMOIILIO
HEPaBEHCTB, CUCTEM HEPABEHCTB

37

HepaBeHCTBO ¢ ByMS IEPEMEHHBIMU.
Pemenne HepaBeHCTBaA ¢ IBYyMs
IIEPEMEHHBIMU

38

['paduyeckuiit METO peIeHHs CUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMU

39

CucreMbl HEPaBEHCTB C JBYMsI
MepeMEHHBIMU

40

KonrponsHast pabora o Teme
"KBanparHsie HepaBeHCTBA"

41

bukBanpaTHbie ypaBHEHUS

42

[Ipumepsl NpUMEHEHHUIT METOA0B
PaBHOCHUJIBHBIX IIPe0Opaz0BaHU, 3aMEHBI
MEPEeMEHHOMH, rpaguuecKkoro MeToa npu
penieHuu ypaBHeHu# 3-i u 4-ii crenenei

43

[Ipumepsl NpUMEHEHHUIT METOA0B
PaBHOCHUJIBHBIX IPe0Opa30BaHU, 3aMEHBI
MEPEeMEHHOMH, rpaguuecKkoro MeToa npu
pelIeHnH ypaBHEHU 3-1 U 4-i1 cTeneHei

44

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHJIBHBIX MPE0Opa30BaHUM, 3aMEHbI
NEPEMEHHOMH, rpa)u4eckoro MeTo1a npu
pelIeHnH ypaBHEHUM 3-1 U 4-i1 cTeneHei




45

Pemenue 1po6HO-parimOHATBHBIX
YpaBHEHUI U HEPABEHCTB

46

Pemenue 1poOGHO-paimOHATBHBIX
YPaBHEHUI U HEPABEHCTB

47

Pemenne npoOHO-palinOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

48

Pemenue 1poOGHO-paiiOHATBHBIX
YpaBHEHUI U HEPABEHCTB

49

Pewrenue cucreM ypaBHEHUHN ¢ JByMS
[IEPEMEHHBIMU

50

Pemenue cucrem ypaBHEHHH ¢ AByMS
MepeMEHHBIMU

o1

Pemenue npocrenmmx cucreM
HEJIMHEUHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

52

Pemenue npocrenmmx cucreM
HEJIMHEUHBIX YPAaBHEHUH C ABYMS
[IEPEMEHHBIMU

53

Pemenue npocrelmmx cucrem
HEJIMHEUHBIX YPAaBHEHUH C ABYMS
[IEPEMEHHBIMU

54

Pemenue npocrelmmx cucrem
HEJIMHEHNHBIX YPABHEHUU C IBYMsI
MepeMEHHBIMU

55

I'padmyeckuiit METO peIIeHHsI CUCTEMBI
HEJIMHEHNHBIX YPABHEHUU C IBYMSI
[IEPEMEHHBIMU




56

I'padmyeckuit METO] peIIeHHsI CUCTEMBI
HEJIMHEHNHBIX YPABHEHUU C IBYMSI
[IEPEMEHHBIMU

57

Cucrema 1ByX HETMHEIHBIX YPAaBHEHUH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalun

58

CucreMa IByX HEJIMHEHHBIX YPABHEHUM C
ABYMS ICPECMCHHBIMH KaK MOJCIIb
peanbHON CUTyalun

59

CucreMa IByX HEJIMHEHHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTyaluu

60

CucreMa IByX HEJIMHEHHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTyanuu

61

Cucrema HETMHENHBIX YPaBHEHU €
rapaMeTpoM

62

CucreMa HEIMHEHHBIX YPaBHEHUM C
rnapameTpom

63

CucreMa HETMHEHHBIX YPaBHEHUM C
napameTpom

64

[Ipocrelire HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CUCTEMBbI

65

KontponbHas paboTa mo teme
"YpaBHEeHMs1, HEpaBEHCTBA U UX
CUCTEMBI"




TlousaTne yncnoBoi

66 nociiegoBarenbHoCcT. KoHeuHbIe 1
OeCKOHEUYHbIE TIOCTIEI0BATEIbHOCTH
OrpaHudeHHas 10CIEA0BATEIbHOCTb.

67 MoHOTOHHO BO3pacTaromas
(yOBbIBaro1Ias ) MOCIEIOBATEIHHOCTh
CrniocoOsl 3a/1aHuUs IOCTIEI0BATEIbHOCTH:

68 OIUCATEIIbHBIHN, TAOJUYHBIN, C ITOMOIILIO
(bopMyIBI N-TO YJIeHa, PEKypPEHTHBIN

69 Apudmernueckas v reoMeTpuyecKas
MIPOrpeccuun

70 Apudmernyeckas u reoMeTpudecKas
MIPOrpeccuun

71 CBoiicTBa 4uIeHOB apu(METHUECKON U
TF€OMETPUYECKOU ITPOrPeECCUit

79 CBoiicTBa 4ieHOB apr(PMETUUECKON U
F€OMETPUYECKON MPOrpeccuid

73 ®opmyIibl N-TO YjIeHa apupMeTHIECKOl u
T€OMETPUYECKON ITPOrPECCUit

74 ®opmyIibl N-TO YjIeHa apu(pMeTHIECKON 1
Tr€OMETPUYECKON ITPOrPeECCUit

75 dopMybl N-To YieHa apuhMETHUIECKON U
F€OMETPUYECKON MPOrpeccuid
®opMyIIbl CyMMBI IEPBBIX N YICHOB

76 apu(pMEeTUYECKON U TEOMETPUUECKOM

nporpeccui




77

cDOpMy.]II:.I CYMMBI IICPBBIX N 4JICHOB
aprupMETHIECKON U TEOMETPUUIECKON
nporpeccui

78

@opmyJIbl CyMMBI IIEPBBIX N YWICHOB
apu(pMeTUYECKON U TEOMETPUUECKOM
IIporpeccuit

79

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJIbl M KPEAUTHI

80

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJIBI M KPEAUTHI

81

3aiaun Ha MIPOLICHTHI, OAHKOBCKHE
BKJIAJIbI U KPEIUTHI

82

3ajaun Ha MPOIICHTHI, 0AHKOBCKHE
BKJIQJIbl M KPEAUTHI

83

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJIBI M KPEAUTHI

84

3a/1aun Ha MPOLICHTHI, OAHKOBCKHE
BKJIAJIbI U KPEIUTHI

85

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJIbl M KPEAUTHI

86

[IpencraBnenue o CXOAUMOCTH
MOCJIeI0BATEILHOCTH, O CYMMHUPOBAHUHT
OECKOHEYHO yOBIBAIOIICH
T€OMETPUUYECKON TTPOTPECCUH

87

[IpencraBnenue o CXOAUMOCTH
MOCJIE0BATENBHOCTH, O CYMMHUPOBAHUH
OCCKOHEYHO yOBIBAIOIICH
reOMEeTPUUYECKOI Mporpeccuu




88

Mertox MareMaTUYECKON MHIYKIIUU

89 Meroa MaTeMaTH4eCKOW WHTYKITHH
KonrponsHas pabora o Teme

90 "YycnoBbIE OCIIEN0BATEILHOCTH U
nporpeccun”

01 Kopens N-ii crenenu. CBoiicTBa KOpHS N-
U CTENEHU

92 Kopens n-it crenenu. CBolcTBa KOpHSA N-
U CTENEHU

93 Kopens n-it crenenu. CBolcTBa KOpHSA N-
W cTeneHn

94 Crenenb ¢ pallMOHAIBHBIM MMOKa3aTeIeM
U €€ CBOMCTBA

95 CreneHsb ¢ paluOHaIbLHBIM MTOKA3aTEIeM
U €€ CBOMCTBA

96 CreneHsb ¢ paluOHaIbHBIM MTOKA3aTeIeM
1 €€ CBOICTBA
ToxxnecTBeHHBIE TIPEOOpPa3OBaAHUS

97 BBIPAXKECHU, COAEPKAIUX KOPEHb N-I
CTEIEHU
ToxnecTBeHHbIE TPe0Opa3OBaHUs

98 BBIpRXEHUH, collepKaluX KOpeHb N-i
CTEIEHU
ToxnecTBeHHbIE TPe0Opa3OBaHUs

99 BBIPOKEHHH, COJEPKAIIUX KOPEHB N-i

CTCIICHU




100

ToxxnecTBeHHBIE TTIPEOOpPa3OBaAHUS
BBIPOKECHHH, COJEPKAIUX CTETICHB C
palMoHaIbHBIM ITOKa3aTeIeM

101

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKALUX CTENIEHb C
paloHaIbHBIM NIOKA3aTENeEM

102

Kontponbnas padota nmo teme "CrerneHb
C pallMOHAJILHBIM TOKa3areseM"

103

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHHS (3aITUCh, CPABHEHUE,
JIEHUCTBHS C NEHCTBUTEIHLHBIMA YHCIIAMH,
YHUCJIOBAsI MpsiMast)

104

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHHS (3aITUCh, CPABHEHUE,
JIEHUCTBHS C NEHCTBUTEIHLHBIMA YHCIIAMH,
YHUCJIOBAsI MpsiMast )

105

[ToBTOopenue u o6o0meHue. Yucna u
BBIYHCIICHUS (IIPOLIEHTHI, OTHOIICHUS,
MIPOTIOPITUH )

106

[ToBTOopenue u o6o0menue. Yucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHUS,
IIPOIIOPLIAHN)

107

[ToBTOpenue u o6obmenue. Ynucna u
BBIUUCIICHUS (peLIeHre 3a1a4 U3
peanbHOM KU3HU)

108

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHHS (PEIICHUE 3a1a4 U3
peanbHOM KU3HN)




109

[ToBTOopenue u o6o0menue. Yucna u
BBIYHCIICHUS (OKPYTIICHHE,
MPUOIMKEHUE, OTICHKA)

110

[ToBTOpenue u 0606meHue. TekcToBbIie
3aauu (peleHre TEKCTOBBIX 3a1a4
apumeTrnuecKuM U anredpandecKum
crocobamu)

111

[ToBTOpenue u 0606menue. TekcToBbIie
3ama4n (pelIeHnEe TEKCTOBBIX 3aa4
apumeTrnuecKuM U anredpandecKum
criocobamu)

112

[ToBTOpenue u o6obmenne. TekcToBbIe
3a/aun (pereHne TeKCTOBBIX 3a1a4
apudmeTnuecKuM U anredpandecKum
crocobamu)

113

[ToBTOpenue u o6obmenne. TekcToBbIe
3a7auu (pemeHne TEKCTOBBIX 3a1a4
apumeTnyecKuM U anredpandecKum
crocobamu)

114

[ToBTOpenue u o6odmenne. TekcToBbIe
3a7auu (pemeHne TEKCTOBBIX 3a1a4
apumeTrnuecKuM U anredpandecKum
criocobamu)

115

[ToBTOpenue n o6odmenne. TekcToBbIe
3a7auu (pemeHne TEKCTOBBIX 3a1a4
apru(METUYECKUM H aJITeOpandecKum
crocobamu)

116

[ToBTOpeHME 1 0000IIEHNE.
AnrebpandecKkue BhIPaKCHHS




(mpeoOpa3oBaHue anreOpandecKux
BBIPAXECHUH, COJIEPIKAIINX CTETICHD C
IIETTBIM ITOKA3aTeJIeEM )

117

[ToBTOpenue u o0o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux
BBIPAXECHUH, COJIEPIKAIINX CTETICHD C
IIETTBIM ITOKA3aTeJIeEM )

118

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux
BBIpOXECHUH, COJIEPIKAIINX CTETICHD C
IIETTBIM ITOKA3aTeJIeM )

119

[ToBTOpenue u o0o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKEHHI, COJIEpIKAINUX
apruMETHIECKUIA KBAIPATHBIA KOPEHB)

120

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKEHHI, COJIEpIKAINUX
apruMETUIECKUIA KBAIPATHBIA KOPEHB)

121

[ToBTOpenue u o0o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKEHHI, COIEpIKAINX
apruMETHIECKUIA KBAIPATHBIA KOPEHB)




122

[ToBTOpenue u o0o0IIEHHE.
AnreOpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
panMoHATBFHBIX BBIPAKECHU )

123

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue IENBIX U IPOOHO-
PalMOHAIBHBIX BBIPAKECHUI)

124

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHMe LENBIX U JPOOHO-
PALOHATBHBIX BBIPKCHUI)

125

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
PalMOHAIBEHBIX BBIPAKCHUI)

126

[ToBTOpeHME 1 0000IIEHNE.
AnrebpanyuecKue BHIPAKCHHS
(pa3noxeHue MHOTOWIeHa Ha
MHOKHUTEJIH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOKCHUS )

127

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(pa3noxeHne MHOTOWIeHa Ha
MHOXXHUTEIU, B TOM YHCJIE C
UCTIOJIb30BaHUEM (POPMYJT COKPALIEHHOTO
YMHOKCHUS )




128

[ToBTOpenue u o0o0IIEHHE.
AunreOpanyeckue BBIpaKESHUS
(pa3oxeHrne MHOTOUWICHA Ha
MHOXKHTEIH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (DOPMYJT COKPALIEHHOTO
YMHOKEHUS)

129

[ToBTOpeHME 1 0000IIEHNE.
AnreOpanueckuie BEIpaKCHUS
(MozenupoBaHUE C MOMONILI0 PopMYIT
peabHBIX MPOIECCOB H SBJICHHIA)

130

@yHKIMH (IOCTPOEHUE, CBONCTBA
M3YyUYEHHBIX (DYHKITHIN)

131

[ToBTopenue u o6o0menne. PyHKIUU
(mocTpoeHue, CBOMCTBA U3yUYEHHBIX
byHKIHH)

132

[ToBTOpenue u 06o6menrne. yHKIUN
(TocTpoeHue, CBOMCTBA M3yYECHHBIX

byHKIHH)

133

[ToBTOpenue u o6odmenrne. PyHKIUN
(rpaduueckoe penieHrne ypaBHCHHN U UX
CHUCTEM)

134

[ToBTopenue u o6o0menne. PyHKIUU
(rpaduueckoe penieHrue ypaBHCHHN 1 UX
CHUCTEM)

135

HToroBast KOHTpOJbHAs paboTa

136

[ToBTOpenue u 06odmenrne. yHKIUN
(MozeTMpOBaHUE peaTbHBIX MPOIIECCOB)




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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