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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBI€TCS OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00eCIIeYMBACT N3YUCHHUE APYTUX JUCHHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NPOAO/DKCHUS OoOpa3oBaHWsl W ISl TOBCEAHEBHOW JKM3HHM. PasButne y
OoOyJarommxcss HAYYHBIX TPEJACTABICHUNH O TMPOUCXOXKIACHUH W CYIIHOCTH
anreOpandecknx aOCTpakIuii, crmoco0e OTPaKEHUsS MaTeMaTUYeCKOW HayKOn
SBIICHUH M TIPOIIECCOB B TPHUPOJIE H OOIIECTBE, POJIM MAaTEeMaTHIECKOTO
MOJICJTUPOBAaHUS B HAyYHOM TIIO3HAHWMM W B TPAKTHKE CIOCOOCTBYET
(OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYSCTB MBINUICHUS, HEOOXOIUMBIX
JUISL  ajanTalid B COBPEMEHHOM mudpoBoM oOmiecTBe. M3ydeHue anreOps
o0OecrieunBaeT  pa3BUTHE  yMEHHUS  HAOMIOAaTh, CpaBHHBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTH MBIIIICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUSA, BBIBOJBI, (HOPMYJIHPOBATH
yrBepxacHus. OCBOCHHE Kypca aireOpbsl o0ecredynBacT pa3BUTHE JIOTUYECKOTO
MBIIUICHAST OOYYAIOMIMXCS: OHH HWCIONB3YIOT JEAyKTHBHBIC W WHIYKTHBHBIC
paccyxacHus, OO0OOIICHHEe W KOHKpPETH3aIluio, a0CTparupoBaHWE W aHAJIOTHIO.
OOydenne anreOpe TpeanoyiaraeT 3HAYUTCIBHBIM OO0BEM CaMOCTOSTEIBHOM
JESATCIIBHOCTH  OOYYarOIIHUXCS, IOATOMY CaMOCTOSITENIbHOE pEIICHHEe 3ajad
00yJaIOIUMUCS SABJSICTCS peali3ainel AeITeIbHOCTHOTO TPUHITUIIA O0YUICHHUS.

B cTpykrype mnporpamMmsl y4eOHOro Kypca «AnreOpa» yriayOn€HHOro
U3YYCHUST OCHOBHOE MECTO 3aHHMMAIOT COJEeP)KATeIbHO-METOANYCCKUE JIMHUU:
«Yucna W BBIYUCICHUS», «AJNreOpandyecKrue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxmas W3 3THX COJEPKATEIBHO-METOIUICCKUX
JVHWEA pa3BUBACTCS Ha MPOTSHKCHUU TPEX JICT U3yUEHUsS Kypca, B3auMOJICHCTBYSI C
JIPYTHMH €ro JIMHHSIMH. B Xxole M3ydeHHs Kypca OOydYaromUMCsl MPUXOJIUTCS
JIOTHYECKH PacCyaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIH SI3bIK. B CBsA3M
C 3TUM B TIpOTpamMMy y4eOHOTOo Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TIPEACTABJIEHHBIE BO BCEX OCHOBHBIX pa3jeiiax MaTeMaTHYeCKOTro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMUCS  OCHOB
YHHBEPCAJTBLHOTO MaTeMaTH4ecKoro s3bika. ConepiKaTebHOH M CTPYKTYpPHOM
O0COOCHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro HHTETPUPOBAHHBIN
Xapakrtep.

Conepxkanne JuHUM «UuWCIa W BBIYHCICHHS» CIYXKUT OCHOBOW IS
JTaIBHEUIICT0 M3YyYCHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Yy OOYYarOIIMXCS
JIOTHYECKOI0 MBIIUICHHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCS arOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTHYCCKUX HABBIKOB, HCOOXOAMMBIX JJIsI IIOBCEIHEBHOM
JKU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HMPPAIMOHAIBHBIMU YHCIIaMH, (OPMHUPOBAHHUEM
MPEJCTABICHUN O JIEMCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHMSI YHCIIOBOU
JMHUY OTHECEHO K CpeaHeMy 001eMy 00pa3oBaHHMIO.



Copepxanue AByX alreOpandeckux JUHUN — «AITreOpaniecKue BhIPaKECHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYUaIOIIMXCS
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTO Jisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MIPEAMETOB U OKpYyXkarolei peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MAaTEMaTUKH Kak S3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJIEei, OMHUCaHWsl TPOLECCOB U SIBJICHUUN
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOJAT TaKXKe JajbHEHIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJIf
OCBOEHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HaBBIKAMU JEIYKTUBHBIX
paccyxnaenuid. [IpeoOpa3zoBaHne CHUMBOJBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
oOyJaroluMuUCs 3HaHUM 0 (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHueCKOH MOJAENIn
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B PUPOJIE
u odmectBe. M3yueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCTIOIb30BaTh PA3IMYHBIC BRIPA3UTEIIbHBIC CPEICTBA S3bIKA MATEMATUKU —
CJIOBECHOTO, CUMBOJINYECKOTO, IpaHUuecKoro, BHOCUT BKJIaJ B (popmHupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHbIi Kypc anreopsl XapaKkTepu3yeTcs U3y4EeHUEM
JIOTIOTHUTEIHHOTO TEOPETUYECKOro ammapara W CBA3aHHBIX C HHUM METOJIOB
pemieHus 3amad. AnreOpa SIBISETCS SI3BIKOM JIJIE  ONUCAHUST OOBEKTOB W
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4YeCKOro MojaenupoBanud. [lpum
3TOM CcaMU OOBEKTHl MaTEMaTHYECKHX YMO3aKIIOUCHHWH W TPUHATHIE B anredpe
npaBWia WX KOHCTPYHPOBAHHS  CIIOCOOCTBYIOT (OPMHPOBAHUIO  YMEHUH
00OCHOBBIBATh M JIOKA3bIBAThH CYXKICHHS, PA3BUBAIOT MATEMATUUYECKYIO HHTYHUIIHIO,
KpPaTKO M HAIJISITHO PACKPBIBAIOT MEXAHWU3M JIOTUYECKHX TMOCTPOCHHM M y4yaT HMX
npuMeHeHuto. Tem campiM anredpa 3aHUMaeT OJHO W3 BEOYLIUX MECT B
(OopMHUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YYarOINXCSl.

CornacHo yueOHOMY ImaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCICHUSN», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenue yueOHoro kypca «Anredpa» orsoautcs 442 yacoB: B 7 Kiacce
— 136 gacoB (4 yaca B Hefneno), B 8 kitacce — 170 gacoB (5 yacoB B Hefent0), B 9
kiacce — 136 yacoB (4 vaca B Henenwo). B 8 kiacce nporpamma pacimpena Ha 34
yaca.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Paunonansubeie uyucia. CpaBHeHUe, YNOpSAOYMBAHME M apudmeTHuecKue
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3aAau apudmeTnyeckuM crocoboM. Pemienue 3amau us
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TIpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocTaBHble yuciaa. UYETHble M He4y€THbIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEACHUSA LIEIIbIX YHCEII IIPU PELICHUU 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3aumHo nipocteie uncia. Anroputm EBknmnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AJredpanyeckue BbIpaKeHHs

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxIeCTBEHHbIE TPEOOPA30BAHUS ANTreOpanuecKuX BbIPAKEHUN.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXEHHH, pa3HOCTb
KBaJpaTOB [IBYX BBIPQKECHUM, MPOU3BEICHHE PA3HOCTM HU CYMMBI JIBYX
BBIPQKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIpAKEHUH.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepEeMEHHOW. PaBHOCHIIBHOCTP YpaBHEHUN. YpaBHEHUE Kak
MaTeMaTH4YECKasi MOJAEIb PEAIbBHOW CUTYallNH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHass cucreMa KOOpAMHAT. AOciucca M OpJuHATa TOYKHM Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss W o6nacte 3HadeHU ¢GyHkuuu. CrocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknun y = |X|. Kycouno-3amanHbie GyHKINH.

8 KUIACC

Yucia ¥ BIYHCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBienuss O pacIIMPEHUAX YUCIOBBIX MHOXKECTB. MHoXkecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a1a4.

Pasmeppl 0OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA



Anrebpanueckas npoOb. JlomycTuMble 3HA4YEHHs] NMEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaXeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi Japoou.
CrnoxxeHue, BbIYMTAHHWE, YMHOXXCHHE U JIeJieHHE anreOpanyeckux JApoOeit.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmnonanbHbie BBIPAXKEHUS. Tox1ecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUU.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJIEPIKAIIUX
apu(MeTHYeCKue KBaJpaTHbie KOpPHU. TOXIECTBEHHbIE IMPeoOpa3OBaHUS
BBIPKEHUM, CoiepkKaIX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUU, COAEPIKAIINX CTECTICHHU.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue. @Dopmyna KOpHEH KBaJpAaTHOIO YPABHEHUS.
KonnuecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHuUs. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJIpPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Pelenne TeKCTOBBIX 3a/1a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-palilnoHaNIbHBIE ~ ypaBHEHUs. PelieHue  JpoOHO-pallMOHAIbHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-palMOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalys ypaBHEHH ¢ IBYMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaseHcTBa. CliokeHHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOM NEPEMEHHONM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €T0 PELICHUM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
TMOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIMHA

OO6nacTh onpeeNeHrsi 1 MHOXKECTBO 3HaueHHM (yHKIMHU. CriocoObl 3a1aHus
bynaknuii. ['paduk dyakmmn. Utenue cBoicTB dhyHkmu o e€ rpaduxy. [Ipumepsr
rpadukoB GyHKIHMA, OTPaXKAIOIINUX pPeabHbIE MPOIECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONKUCHIBAIOIIME TIPSIMYI0O M OOpaTHYIO
IPOMOPIUOHANIbHBIE 3aBUCUMOCTH, UX TPapUKU.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
Kycouno-3anannsie GyHKIUN.



9 KIIACC

Yuciaa v BBIYMCICHUA

Kopenb n-i1 crenenn u ero cBoikcrtBa. CTENEeHb C PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPaKEeHUA

ToxxecTBeHHbIE TIPeoOpa3oBaHUsl BBIPAKEHHM, COIEpKalluX KOpeHb N-i
crenieHU. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAXKEHUM, COAEPKAIIUX CTETECHb C
PalMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxkenue
KBaJpPaTHOTO TPEXUIICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUN.

Pemienue cucrem ypaBHEHHM ¢ IBYMsI IIEpEMEHHBIMU. Pellienyre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pelIeHnss CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYyMs IepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU KaK MOJEIb PEATBHOU
CUTYyaL1U.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HHTEpPBAJIOB. MeTOoa MHTEPBAJIOB
IUIsl palliOHAJIbHBIX HEpaBeHCTB. [Ipocrelilne HepaBeHCTBa C TapaMeTPOM.

Pemienne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTEMBl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PEIICHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMM.

DyHKIUU

Oynkuug.  CpoiictBa  QyHKUMA:  HyId  (QYHKIUHM,  [POMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pacTaHUsl M yObIBaHUS (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIMH.

KBagpatnunas ¢ynkmus u  e€ cBoiictBa. Vcmonb3oBaHWE CBOMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBagpatnyHo ¢GyHkumu. [lomokeHwe rpaduka KBaapaTUIHOW (QYHKIIUA B
3aBUCUMOCTH OT €& kod(puumenTon. 'papuku pyHkumii y =ax2, y = a(X — m)?uy
= a(x — m)? +n. Ioctpoenue rpadpukoB QYHKIHIA ¢ HOMOIIBIO IIPEO0OPA3OBAHUIA.



JHpobno-nuneitnas ¢pynkius. MccnenoBanue GyHKIIHIA.

@Oynkuus Y = X" ¢ HaTypalbHBIM MOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

[TonsitTue uymcioBoil mocienoBareabHOCTU. KoOHEUHble U OECKOHEUYHBIE
NOCJIENOBAaTENbHOCTH.  OrpaHMyYeHHas  IOCJIEN0BATEIBHOCT.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBl N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomeTpuyeckas mnporpeccud. (CBONCTBa 4JICHOB
apupMEeTHIYECKOH U TEeOMETpHUecKol mporpeccuit. @Dopmyibl N-ro YjieHa
apu(pMeTHYecCKoil U reomeTpuyeckor nporpeccuid. @opmysbl CyMMBbl MEPBBIX N
YJICHOB apU(PMETHUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OaHKOBCKHE BKJa/bl, KPEAUTHI.

IIpencraBiieHre O CXOAUMOCTH IIOCIEAOBATEIBHOCTH, O CYMMUPOBAaHHUU
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron MaTeMaTU4ECKOU VHIYKLUH. [Ipocrenmme IIPUMEPBHI.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOHUIEHHWEM K  JOCTH)KCHMSAM  POCCHUHCKHMX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHNEIIHOW MpOoQecCHOHATBHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs Y€IOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJIbTypOW Kak CpelICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;



6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoyYms:

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHUS B HHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3A0pPOBOro  o0pa3a KU3HU  (310pOBOE  IUTAaHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

OpUEHTalMel Ha IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUN Ul pEeUIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXAKOIIEH Cpeabl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) apanTanuM K M3MEHAMUMCS YCJIOBHAM COLMATBHOM M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM JAESTEIbHOCTH
HOBBIE 3HaHUS, HaBBIKU U KOMIICTECHIIUU U3 OIBITA IPYTHX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTAX M SBJICHUAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHMA U KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHSI TIpOrpaMMBbI 110 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHeCs OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMU ~ JICHCTBUSMH,  YHHUBEPCAJIbHBIMH  KOMMYHHKATHBHBIMH
NEHCTBUSAMU M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3zoBble JJornueckue aAelcTBUA:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUH, OTHOIICHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
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OTIpe/IeNICHUs TOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIAcCU(PUKALINH,
OCHOBAaHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOpa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONCHUSAX M YTBEP)KICHUSX, MpEAsaraTb KPUTCpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEbCTBA MAaTEMaTUYECKHX
(aKkTOB, BBICTpauMBaTh APTYMEHTAIINIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHHUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIsIEeMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBICHHOMY IIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCUMOCTEN O0BEKTOB MEKIY COOOMH;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbBIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh HMHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TMPEITIOKEHHBIM WIIH
chOpMYIMPOBAHHBIM CAMOCTOSITENILHO.
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KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS

BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJIECH, HAIIEJICHHbIE Ha TIOHMCK
pELIEHHUs], COMOCTABJISTh CBOU CYXKIEHUS C CYKICHHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
dbopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATh PE3YIbTAThl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aj1ady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOpHUN;

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOM U UHIAUBUIYATHHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYeCKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATH OPraHU3allii0 COBMECTHOM paboTHI,
pacmpenenaTb BUIIbI paboT, JOTOBapHBAaThCS, OOCYKIATh MPOLIECC W PE3yJIbTaT
paboThl, 00001IATH MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TIPYMNIOBBIX (hopmax paboThl (0O0CyXaeHus, 0OMEH MHEHHH,
«MO3TOBbIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMMN pe3ylbTarT IIo
KputepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PEIICHHS] B JKM3HEHHBIX M yYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUUHbBIX MMOAXOAAaX MPUHATHS PEIICHUH (MHIUBUIYAIBHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pEHIEHUs 3aJadd (WU €ro
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
perieHuit ¢ y4éToM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara

peluieHus MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;
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NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITIOCTABICHHON LEIN U
YCIOBUSIM, OOBSACHATH NIPUUHUHBI JOCTUKEHUS WM HEJOCTHKEHUS L€, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIp@XXaTh AMOLMU TPH H3yYEHUU MaTeMaTHUYeCKUX OOBEKTOB U (DAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

INPEAMETHBIE PE3YJIBTATDBI

K koHIiry oOyueHust B 7 kj1acce oOy4aromuiics MOTyYuT CIAEAYIONE MPEeIMETHBIC
pe3yiabTaThl:

Yucaa v BBIYMCICHUA

PannonanbHble ynca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJbHBIX YHCEII, MHOXKECTBA LIEIbIX
YHUCel, MHOXXECTBAa pAlMOHANBHBIX YHWCEI MpPU PELIEHWH 3a7ad, NpPOBEICHUU
pPacCyKJI€HUM U JI0Ka3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOIO YUCIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BbimonHsaTe, coderas yCTHbIE M NMUCBMEHHBbIE NPUEMBI, apUPMETHUECKUE
JEUCTBUS C PALlMOHAJIBLHBIMU YKCIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEN U MpaBUIIa
JNEWCTBUM, TPUEMBI PALIMOHAIBHBIX BBIYMCIECHUN.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU [TOKA3aTEISIMHU.

HaxoauTe 3Ha4eHUs YWCIOBBIX BBIPAKEHUMN, COAEpKAIIUX pPallMOHAIbHBIC
YHyclla U CTENEHUW C HATypajbHBIM IIOKa3aTelieM, NPUMEHATh pa3HOOOpa3HbIe
CHOCOOBI U TPUEMBI BBIUMCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKECHHUS
IPU pEHICHUHU NPAKTUYECKUX 3aa4 U 3a/1a4 U3 JIPYrUX y4eOHbIX MPEIMETOB.

OkpyrasiTh 4uciaa € 33JaHHOM TOYHOCTBIO, a TakXKe II0 CMBICITY
MPAaKTUYECKOM CUTyallud, BBINOJHATh NPUKUJIKY U  OIEHKY pe3yibTaTa
BBIUMCJICHUN, OLIEHKY 3HAYE€HUW YHCIOBBIX BBIPAKECHUH, B TOM YHCIE NPHU
pelIeHNH MPaKTUYECKUX 3aau.

PemaTe TekcTOBBIE 3aayu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaOJIMIbI, CXEMBbl, YEPTEXKH, APYTUe CpPEICTBAa TMPEACTABICHUS JaHHBIX MpPU
pELIeHNH 3a1a4.
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Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUA 3a7a4 C YYETOM OTPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

J1emuMocCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCE.

PacknaapiBaTh HA MHOKUTENIN HATYpaAJIbHbBIC YUCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUETHOE YHCIIO,
B3aMMHO IPOCTHIE YHCIIA.

HaxoauTe HamOoJbIIMK OOMIMI NEeNUTENh U HaUMEHbIIIEEe 00IIee KpaTHOE
YUCell U UCTIOJIb30BaTh UX MPH PEIICHUM 3374, IPUMEHATh aIropuT™M EBKinaa.

OnepupoBaTh NOHSATHEM OCTaTKa [0 MOMAYJIIO, NPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIpaKeHUA

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonb3oBaTh ajire0pandeckyt0 TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSATH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepuara.

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

Hcnonb30oBaTh  MOHSATUE  TOXKICCTBA,  BBINOJIHATH  TOXIECTBCHHBIC
npeo0pa3oBaHus BHIPAXKECHHH, TOKA3bIBATh TOKICCTBA.

MHoOrouneHs!.

BeimonHAT,  mpeoOpa3oBaHUsT  IEJIOTO  BBIPAKEHUS B MHOTOYJIEH
MPUBEJICHUEM TTOJOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUs (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSITH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BBIYMCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOIOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOMHUTENS, TPYIIHUPOBKU CJIaraeMbIX, MPUMEHSS
(bOopMyIIBI COKpPAIIEHHOTO YMHOXKEHUS.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJIsl PEIICHHS Pa3IMYHbIX 3a7ad
W3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IOKAa3aTENsAMU IS
1peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA
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Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TonOupare mnpuMepsl Map YHUCEN, SBISIIOIIMXCS PEIIEHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucreMsl IByX JIMHEWHBIX YPaBHEHUH € IBYMs IIEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTaBnsiTh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

Koopaunatel u rpaguku.

N300pakaTh HA KOOPAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOIUE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTe rpaduyeckuid cnocod MpeAcTaBICHHUS W aHalu3a UH(GOpMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, NPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MPOMEKYTKHA BO3pacTaHusi M yObIBaHMsS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHUN 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00ydaromuics MOTYyYUT CIEAYIONHE TPEIMETHBIC
pe3yabTaThl:

YucJia 1 BIYUCIEHUS

HNppanuonansHbie Yuca.
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[lormmMaTe W WCHONB30BATh MPEJACTABICHUS O PACHIUPEHUH YHUCIOBBIX
MHOECTB.

CB0OOHO OTlepUpPOBATh MOHATHIMH: KBaJIpaTHBINA KOPEHb, apu(pMeTuyecKuit
KBaJIPAaTHBII KOPEHb, UPPALIMOHATILHOE YHUCIIO, HAXOAUTh, OIIEHUBATh KBaJApPaTHbHIE
KOpHM,  UCIOJIb3yd  TIpU  HEOOXOJMMOCTH  KaJIbKYJSATOP,  BBIMOJIHATH
npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YHCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh ACHCTBUTEIbHBIC
YKCJIa TOYKaMU Ha KOOPJAUHATHOM MPSMOH.

Vcronp30BaTh 3amucu OOJIBIIAX M MAJIBIX YUCET C MMOMOIIBIO JACCATHIHBIX
npobeit n cremeHneld uyucia 10, 3amMCHIBaTh M OKPYIUIATh YHUCIOBBIC 3HAYCHUS
peabHBIX BETUYHMH C UCTIOIH30BAHUEM PA3HBIX CUCTEM HU3MEPEHUM.

J1emuMOCTb.

CBOOOMHO oOMEpHUpPOBaTH TMOHATHEM OCTaTKa II0 MOJIYJIO0, TPUMCHSTH
CBOMCTBA CpaBHEHUH MO MOYJIIO, HAXOJIUTh OCTATKA CYMMBI W TIPOW3BEICHUS 110
JTAHHOMY MOJYJIIO.

AuredpanvyecKue BbIPpAKEHUA

JpoGHO-palimoHaibHbIEC BEIPAKEHHUS.

HaxonuTe AOMyCTHMBbIE 3HAYCHUS TEPEMEHHBIX B JIPOOHO-PAIMOHATBHBIX
BBIPOKCHHUSIX.

[IprMeHSATH OCHOBHOE CBOWCTBO PAIIMOHAJILHON JIPOOH.

BrImonHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBITIONHSTE TOXACCTBEHHBIC MPEOOPa30BaHUS PAIIMOHATIBLHBIX BEIPAKCHU.

[TpumeHsTh MpeoOpa3oBaHMs BEIPAKCHHUM JJIs PEIICHUS Pa3IMIHBIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

Crenenu.

[IpuMeHSATH TOHSATHE CTEMEHW C IEJbIM TI0Ka3aTelieM, BBITTOIHSITH
npeoOpa30BaHUs BEIPAXKCHHUH, COACPIKAINX CTETICHH C IIEJTBIM MTOKa3aTesIeM.

HppanroHaabHbIC BRIPAKCHUS.

Haxonuth momycTrMble 3HaUY€HUS IEPEMEHHBIX B BRIPAXKEHUSIX, COJEPIKAIINX
apu(pMeTHIECKre KBAAPATHBIEC KOPHH.

BeITTONTHATE  TIpeoOpa3oBaHusl UPPANUOHAIBHBIX BBIPAKCHUN, HCIOJB3YS
CBOMCTBA KOPHEH.

YpaBHeHMs U HEPABEHCTBA

PemaTte kBajipaTHBIC ypaBHEHUS.

Pemmate ApoOHO-paIimoHaNbHbIE YPABHEHHUS.
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PemaTe nuHEHHbIE ypaBHEHHS C IapaMeTpaMH, HECJIOKHBIE CHUCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE C
npuMeHEeHueM Tpaduyueckux TMpeacTaBlieHuid (ycTaHaBIMBaTh, HMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEMIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

[lepexonuTh OT CIOBECHON (GOPMYTUPOBKH 3adaud K €€ anredpanveckont
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJaYM MOJTYYEHHBIN PE3YIIbTAaT.

[IpyuMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPABHEHUS, OLICHKH,
pemaTh JUHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpauMUecKyr0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHumMaTe W KCHONB30BaTh (PYHKIIMOHAJILHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HAuUeHHE (PYHKIHUM 1O 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouts rpaduxu QyHKUIUN , ONUCHIBATH CBOWCTBA YMCIOBOM (DYHKIHUU IO
e€ rpaduky.

K xoniry 00yuenus B 9 ki1acce 00y4aromuics MOJIyYuT CIEAYIONME TPEIMETHBIC
pEe3yJIbTaTHI:

Yuciia 1 BBIYUCICHUSA

CB0OOHO oOmEepUpOBaTh TMOHATUSIMU: KOpPEHb N-Ml CTENEHU, CTENEeHb C
pallMOHAIBHBIM TOKA3aTeJIEM, HAaXOAWTh KOPEHb N-l CTENEHU, CTENEHb C
paIlMOHAIBHBIM TOKa3aTeleM, HCIOJb3ysS MpU HEOOXOJUMOCTH KaJIbKYJIATOD,
IIPUMEHATH CBOWCTBA KOPHS N-U CTENEHU, CTEIICHU C PAlMOHAJIBHBIM [T0KA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JACHCTBUTEIIBHBIX YUCEN MPU PEIICHUU
3a7a4, IPOBEICHUU PACCYX ICHUN U JOKA3aTEIbCTB.

CpaBHHUBaTh U  yHOPSAJOYMBATH JIEUCTBUTEIBHBIC YMCIA, OKPYIJISTH
JICVCTBUTEBHBIC YKCIIA, BBIMNOJHATh MPUKUAKY PE3YybTaTa BBIYMCICHUM, OLECHKY
YHCJIOBBIX BBIPAXKEHUU.

AuredpanvyecKue BbIPAKEHUA

CB00OOIHO oOmepUpoBaTh TMOHATHEM KBAJIpPaTHOTO TPEXWICHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXUWICH HA JIMHEWUHBIC MHOXHUTEH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE U KBaApaTHBIE ypaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K
HUM, IPOOHO-pAIlMOHANIbHBIE YPABHEHHUS.
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PemaTp HECHOXKHbIE KBaJIpaTHbIE YPaBHEHUS C TApPAMETPOM.

PemaTe JMHEMHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aMMUCHIBATh PELICHUE C IOMOIIBIO CUMBOJIOB.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemats HECHOXKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX MPe0Opa30BaHUi, 3aMEHbI IEPEMEHHOM,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemlatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

Pemare ypaBHEHHS, HEPABEHCTBA M HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LENbIX YNCIAX.

[IpoBOAUTE MCCIIEIOBAHNS YPABHEHUW M CUCTEM YPABHEHUU, B TOM YHCIIE C
IpUMEHEHUEM TpadHUuecKuX MpeAcTaBIeHU (yCTaHABIMBaTh, HMEET JIU
YpaBHEHUE WM CHCTEMA YPAaBHEHHM PEIICHHs, €CIM HMEET, TO CKOJbKO, W
mpouee).

Pemarb TekcTOBBIE 3aauM  aJIreOpauvueckuM CIOCOOOM € IMOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonb30oBaTh ypaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTEMaTU4YECKOM MOJEIN PEATbHOM CUTYallMd WJIH TPUKIAJHOM 3aJayu,
WHTEPHPETUPOBATH NOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

CBOOOIHO oOmepupoBaTh MOHITHSAMHU: 3aBUCUMOCTb, (DYHKIMS, Trpaduk
GyHKUMM, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAas (QyHKUUA, OOpaTHas
MPOTMOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast PyHKITHS.

UccnenoBarh QyHkImio o e€ rpaduky, ycTaHaBIUBAaTh CBOMCTBA (DYHKIIHIA:
00JacTh ONpeNeeHUsl, MHOXKECTBO 3HAUYECHHM, HYIM (QYHKUHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHus M YObIBaHUS, YETHOCTb U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHUsI, ACUMITTOTHI.

Pacno3naBaTh kBagpaTHuHyto QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUHN U3 peaabHOU KU3HU, PUIUKU, TEOMETPHUU.

Onpenensaty noyjoxeHue rpaduka KBaapaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT €€ K03 PUITUEHTOB.

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

Hcnonp30BaTh CBOMCTBA KBAAPATUYHON (DYHKITUH JJIS PEIICHUS 3a71a4.
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Ha mpumepe kBagpatudnoit ¢pyHkimu ctpouts rpaduk dyakmun Y =af(kx +
b) + ¢ ¢ momomkio MpeoOpazoBanuii rpaduka GyHkmu y=Ff(X).

WnmocTpupoBaTh ¢ TMOMOIIBI0 Tpaduka peatbHYI0 3aBUCHMOCTb WU
IPOLECC M0 UX XAPAKTEPUCTUKAM.

ApupmeTrndeckasi 1 reoMeTpruuecKas MPoOrpeccun

CB0OOOHO ONEPUPOBATH MOHATUSMU: TTOCIEAOBATEILHOCTD, apupMeTHIecKas
U TE€OMETpUYECKasi IPOTPECCHH.

3amaBaTh IOCJIEOBATEIBHOCTH pPa3HbIMM CIOCOOAMHU: ONHUCATEIbHBIM,
TaOJINYHBIM, C IOMOLIBIO (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUMEM (opMysn N-ro 4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHBI TMOCJIEIOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCIIOBBIMHM IOCIEI0BATEIbHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PeAIbHOM >KU3HU (C KUCIOIBb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh ¥ TPUBOAUTH MPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
NOCJIEIOBATEIbHOCTEN,  OrPAaHMYEHHBIX  IOCIEI0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HmeTs mpeacTaBieHne 0 CXOUMOCTH OCIEA0BATEILHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETPHUUECKOM MPOTrPECCUH.

[TpumeHATh MeTOJ MaTeMaTHYeCKOM WHIYKIMM 1pU pEeUIeHUH 3ajad.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne (undposbie)
W/ HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbI By —
KoHTpoJbHbIe IIpoBepounbIe PECypert
padoThI padoThI
1 YU CJIA 1 BEIUMCJIEHU . PaninonansHEIE 7 1
yucia (MOBTOPEHHE)
9 AJI'EBPAYECKHUE BBIPAKEHNM L. 5 1
Bripaxkenus ¢ nepeMeHHbIMU
3 YPABHEHUS U CUCTEMbI YPABHEHUIA. 10 1
JInnelinble ypaBHEHHS
Oynkuun. Koopaunars! u rpaguku 13 1
OYHKIUWUN. JIuneiinas pyHKIus 16 1
6 UMCJIA 1 BBIYUCIIEHUA. Crenens ¢ 5 1
HaTypaJIbHbIM IOKa3aTeleM
7 AJITEBPAMYECKUE BBIPAKEHU . 99 1
MHorouieHs!
3 AJI'EBPAMYECKUE BBIPAKEHNM . 19 1
DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS
9 UNCJIA 1 BBIUUCJIEHUA. JenumocTb 6
10 YPABHEHM S M CUCTEMbI YPABHEHMUIA. 14 1

CucreMbl TUHEUHBIX YpaBHEHUH
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[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS

11 - 15
3HAHUH
12 Peseps 3
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontposbubie | IIpoBepoynbie
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchbl
1. [ToBTOpEHME. +6 1
YPABHEHUA 1 HEPABEHCTBA.
2. 20-4 1 1
Hepagencrtpa
3. UNCJIA U BIUNCJIEHU . KBaapaTtHbrit 1743 1 1
KOpEHb
YPABHEHUA N1 HEPABEHCTBA.
4. 17+6 1 1
KBagparHsle ypaBHeHUS
s AJITEBPAMYECKHUE BBIPAXXEHNW . 17 1
' JpoOHO-palinoHalbHbIE BRIPAKEHUS
6 YPABHEHUSA 1 HEPABEHCTBA. [IpoGHo- 19 1
' palrOHaNIbHBIE YPABHEHUS
7. OYHKINN 15+2 1
AJITEBPAYECKUE BBIPAXXEHU .
8. 14+2 1
Crenenun
9. UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1
1. HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3AIUS 10413 1
3HaHUI
11. | Peseps 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136+34 9 4
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchbl
1 [ToBTOpEHME. 6 1
2 OYHKINN 25 1
3 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparssle HepaBeHCTBA
4 YPABHEHUA 1 HEPABEHCTBA. 23 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
5 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 24 1
N ITPOI'PECCHUH
6 AJITEBPAMYECKUE BBIPAXXEHNW . 12 1
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 31 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0

23



24



HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpoBepounsbie
padoThI

JlaTa
U3y4eHus!

JJIeKTPOHHbIE
undgposbie

o0pa3oBaTe/ibHbIE

pecypchl

IToBrOpenue. PanmonaibHble ynca.
CpaBHeHue, ynopsi04MBaHuE U
apudmeTHuecKre AeUCTBHS C
panroHaTBFHBIMU YHCIaMu. Moyb
qucia.

IToBropenue. IIpoueHTsl, 3anuCh
MIPOLIEHTOB B BUJIE ApoOU U ApoOU B BUJIE
MPOLEHTOB. TpHy OCHOBHBIE 33/1a4U HA
IIPOLIEHTHI.

[ToBropenue. Tpu OCHOBHBIE 3a/1a4n Ha
MIPOLICHTHI

IToBTOpenue. Pemenne TeKCTOBBIX 3a1a4
apudmeTnyecKkuM crnocodom

[ToBTOpenue. Pemenue 3a1ay u3
peabHOM MPaKTUKH HA 9acT, Apodu,
MPOLEHTHI, TPUMEHEHUE OTHOLIEHUN U
MIPOTIOPLMI IPU PELIEHUU 33]1a4

[ToBTOpeHME. PeanbHble 3aBUCUMOCTH;
peleHue 3a1a4d Ha JBUKEeHue, padory,
MOKYIIKH, HAaJIOTH

KontponbHas paboTa mo teme
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"PamnonanpHbIe ynciia"

AnreOpanueckre BbIpaKEHUS C
NIEPEMEHHBIMH. 3HaYCHUE BBIPAKCHHS C
MIEPEMEHHBIMH

Anrebpanyeckue BbIPaKEHHUSI C
MepEMEHHBIMU. 3HAUYEHNE BBIPAKECHHUS C
MepeMEHHBIMHU

10

Anrebpanyeckue BbIpaXKEHUS C
IIEPEMEHHBIMH. 3HAYE€HUE BBIPAXKECHUS C
nepeMeHHbIMU. CpaBHEHUE 3HaYEHUH
BBIPaKCHU.

11

[IpencraBnenue 3aBUCUMOCTH MEXY
BeJTMYMHAMU B Buje Gpopmynsl. CBoHCTBa
IeMCTBUI HAJT YUCIaMH.

12

Beruucnenus no gpopmynam. ToxaecTsa.

13

Boruncnenus no popmynam. Toxaectsa.
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPaKCHUM.

14

[IpoBepounas paborta o reme
«AnreOpanuecKkre BbIpaKeHUSI.
ToxxmecTBa»

15

YpaBHEHHE ¢ OTHOW NTEPEMEHHOI.
Kopenb ypaBHenus. JInneitHoe
ypaBHEHHUE ¢ OAHOMN nepeMeHHoi. Huncio
KOpHEH JIMHEHHOTO YPaBHEHHS.

16

CaolicTBa ypaBHEHHI C OTHON
MepEeMEHHON

26




CBoiicTBa ypaBHEHHI ¢ OAHOM

17 nepeMeHHO. PaBHOCHIIBHOCTD
YpaBHEHUM.

18 YpaBHEHHE KaK MaTeMaTu4ecKas MOJICINb
peanbHOM CUTYalUN.

19 Pemrenue TeKCTOBBIX 33724 C TOMOIIBIO
JIMHEWHBIX YPABHEHUHN

20 Perienue TeKCTOBBIX 3a/1au C IOMOIIBIO
JIMHEWHBIX YpaBHEHUN

21 Perienue TeKCTOBBIX 3aJau C TOMOIIBIO
JIMHEWHBIX YpaBHEHUN

99 Perrenue TeKCTOBBIX 33724 C TOMOIIBIO
JIMHEWHBIX YPABHEHUHN

93 JIuHeitHOE ypaBHEHUE, COAEpKAIIEEe 3HAK
MOJTYJISI.
KonTtponbHas pabora o Temam

24 "BoIpaskeHus ¢ IepeMEeHHbIMU ",
"JIuneiHble ypaBHEHUS"

25 Koopaunara Touku Ha npsiMoi

26 PaccrostHre MeX Ty IBYMST TOUKAMH
KOOPJIMHATHOM MPSIMOit

27 YucnoBble TPOMEKYTKH

28 YucnoBble TPOMEXYTKH
[IpssMoyronbHas cucTeMa KOOpIUHAT.

29 Aolcrucca 1 opJHaTa TOYKH Ha
KOOPJMHATHOM TIOCKOCTH

30 [Tonstue pynkmmu. OyHKIMA Kak
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MaTeéMaTuiucCKas MOJICJIb PCaJIbHOI'O
mponecca

q)YHKI_II/IOHaJILHBIe 3aBUCUMOCTH MCKIY

31 BenmunHaMu. CriocoObl 3ajaHus 1
¢byHKIMN.
OyHKIIMOHAIBHBIE 3aBUCUMOCTH MEXKILY

32 BenmmunHaMu. CriocoObI 3aaHus 1
GbyHKIHN.

33 OO6macth onpeaesIeHus ¥ 001acTh 1
3HaYeHUH PYHKIUU

34 OO6macth onpeaeeHus ¥ 001acTh 1
3HaYEHUN PYHKINH

35 I'paduk Ppynkunu. Yrenue rpaduxos 1
peanbHBIX 3aBUCUMOCTEH

36 I'paduk pynkuuu. Yrenue rpaduxon 1
peanbHbIX 3aBUCUMOCTEN

37 KonrtponbHas pabora no teme 1
"Koopaunats! u rpapuku. Oynkuun"

38 JIuneitnast pyHkius, e€ cBoiicTBa. 1

39 JIuneitnast GyHKIMS, €€ cBOICTBA 1

40 JIuneitnast pyHkims, e€ cBoiicTBa 1

41 I'padux nuHeHON QyHKINH 1

42 I'paduk nuneitHON QyHKIIUU 1

43 I'padux nuHeHON QyHKINH 1

44 I'paduk muHEHHON QyHKITUN 1

45 I'padpux pyHkIuu y = | X | 1
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46 I'padux pyHkumm y = | X | 1

47 I'padux pyHkuum y = | X | 1

48 I'paduk yakmmm y = | x | 1

49 Kycouno-3ananusie pyHKINU 1

50 Kycouno-3amannpie yHKIIMN 1

51 Kycouno-3ananusie GpyHKIUN 1

52 Kycouno-3ananasie pyHKINU 1

53 KonTponbHas pabota no Temam 1
"Nenumocts", "Jluneitnas pynkuus"
CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM.

54 CBoiicTBa CTENEHU C HATYPaJIbHBIM 1
MoKa3areieM

55 CBo¥iCTBa CTEIICHU C HATYPAITHHBIM 1
MoKazareieM

56 CBo¥iCTBa CTEIICHU C HATYPAITBHBIM 1
MoKa3areieM

57 3anuch yucia B AeCITUYHOM 1
MO3UITMOHHON CHCTEME CUHCIICHUS

58 [TpoBepounas padora mo reme «CTeneHb 1
C HaTypaJbHBIM MTOKA3aTeIeM»

59 Opnnounensl. OTHOWIEH CTaHJAPTHOTO 1
Buja. CTeneHb OHOUICHA
Opnnounensl. OTHOWIEH CTaHJAPTHOTO

60 Buja. CTeneHp ogHOWIeHA. JeHcTBUS ¢ 1
OJTHOYJICHAMH.

61 MHorowieHsl. MHOrO4IeH CTaHAapTHOIO 1

29




Buaa. CteneHb MHOTOWICHA

MHorowieHsl. MHOrO4wieH CTaHJapTHOIO

62 1
Buja. CTerncHb MHOIOWICHA

63 CrokeHne U BRIYMTAaHHE MHOTOYJICHOB 1

64 Cro’keHue U BEIYUTaHHE MHOTOYJICHOB 1

65 Cro’keHue ¥ BEIYNTaHUE MHOTO4YJICHOB 1

66 VYMHOXEHHUE U JeJIeHHe MHOTOWICHOB 1

67 YMHOKEHUE U JIeJICHHE MHOTOUYJICHOB. 1
Paznoxxenue Ha MHOKUTEIIH.

68 YMHOKEHUE U JIeJICHHE MHOTOUYJICHOB. 1
Paznoxxenue Ha MHOKUTEIIH.

69 VMHOKEHHUE U IeJIeHNE MHOTOWIEHOB. 1
Paznoxxenne Ha MHOKUTEIIN

70 YMHOXKEHUE U JIeJICHHE MHOTOUYJICHOB. 1
MeTton TpynmupoBKH.

71 YMHOKEHUE U JIeJICHHE MHOTOUYJIEHOB. 1
Meroa rpynmupoBKH.

7 [TpeoOpazoBanme 1EI0TO BEIPAKEHUS B 1
MHOTOWIEH

73 [IpeoOpa3oBaHue 1ENOTO BHIPAKCHHUS B 1
MHOTOYJICH

74 Kopau MHOrO4IIEHA 1
ToxnectBo. ToXXIEeCTBEHHEBIE

75 npeoOpa3oBaHus alreOpandecKux 1
BBIPAYKECHH I

76 ToxnecrBo. ToxaecTBEHHEIE 1
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peoOpa3oBaHus anredpandecKux
BBIPAYKECHU I

ToxnectBo. ToxxaecTBEHHEIE

77 peoOpa3oBaHus aNreOpandecKux
BBIPAKCHUI
ToxnectBo. ToxxnecTBeHHbIE

78 peoOpa3OBaHUs aNreOpandecKux
BBIpaKCHM. J[0Ka3aTENbCTBO TOKAECTB.
ToxnectBo. ToxxnecTBEHHEIE

79 peoOpa3OBaHUs ANreOpandecKux
BBIpaKEHM. J[0Ka3aTeNbCTBO TOKAECTB.
KonTponbhas pabota no tTemam "CreneHb

80 C HaTypaJbHBIM IIOKa3aTeneM",
"MHorouseHs!"

81 KBaznpaT cymMmBl 1 KBaJpaT pa3HOCTH
JBYX BBIpaXKCHUHN

82 KBanpat cymMBbl 1 KBaJipaT pa3HOCTH
JBYX BBIpaXKCHUHN

83 KBanpat cymMBbl 1 KBaJipaT pa3HOCTH
JIBYX BBIpaXKCHUHI

84 KBaznpaT cyMMBbl HECKOIBKUX BBIPAKEHUN

85 Ky6 cymMBI 1 Ky0 pa3HOCTH ABYX
BBIPAKECHUI

86 Ky6 cymMmBbI 1 kKyO pa3HOCTH IBYX
BBIPAKCHU I

87 Ky6 cymMBI 1 Ky0 pa3HOCTH ABYX

BBIPAYKECHH I
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88

Pa3HoCTh KBaIpaTOB IBYX BBIPAKECHUU

[Ipou3sBeneHue pa3HOCTU U CYMMBI JBYX

89 .
BBIpQKEHU I

90 IIpou3sBeneHne pa3HOCTU U CyMMBI IBYX
BBIPAYKCHU I

o1 CymMa 1 pa3HOCTb KyOOB JIBYX
BBIPAYKEHU I

92 CymMma 1 pa3HOCTb KyOOB JIByX
BBIPAKCHUI
[IpousBeneHne pa3HOCTH CYMMBI IBYX

93 BBIpO)XEHUH, CyMMa M pa3HOCTh KyOOB
JIBYX BBIpa)KCHUHN
IIpousBenieHrEe pa3HOCTH CYMMBI ABYX

94 BBIPAXEHUI, CyMMa U pa3HOCTh KyOOB
JIBYX BBIpa)KCHUHN

95 Brinecenue o011ero MHOKHUTENS 3a
CKOOKH

96 Meton rpynnupoBKu

97 Paznoxenne Ha MHOKHUTEIH

98 Pa3noxeHne Ha MHOXUTEIN

99 KonTponbhas pabota no teme "dopmysisi
COKpALIEHHOI'0 YMHOXEHHUS"
JemumocTs nenbix uucen. CBoicTBa

100 nemumocTH. [IpocTeie n cocTaBHBIE
yucna. YETHbIE M HEYETHBIC YUCIIA

101 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,

910,11
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[Ipu3Haku OeNUMMOCTH CyMMBI U

102 MIPOM3BEICHUS 1IEJIBIX YUCEN MPHU
pelIeHnH 3a1a4
HauGonbimmii o0muit nenurens u

103 HauMeHbIIee o0IIee KpaTHOE JIBYX YHCET.
Bsaumno nmpocteie yncna

104 Auroput™m EBknupa. Jlenenue ¢
OCTaTKOM

105 CpaBHeHUS 1IENbIX YHCEeN 10 MO0
HaTypaJIbHOT'O Yncia

106 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU

107 VYpaBHeHUE ¢ ABYMs [IEPEMEHHBIMU

108 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS
MepeMEHHBIMHU

109 I'paduk nuHEHOTO ypaBHEHUS C ABYMS
MepeEMEHHBIMU

110 CucreMbl TUHENHBIX YpaBHEHUH C IBYMS
MepeMEHHBIMU
I'paduaeckuit MeTo peIieHUs: CUCTEMBI

111 JINHEMHBIX YPAaBHEHUU C IBYMSI
epeMEHHBIMHU
I'paduaeckuit MeTO peIIeHUsI CUCTEMBI

112 JIMHEWHBIX YPABHEHUN C JBYMS
epeMEHHBIMHU
Pemenue cucrem JIMHENHBIX YPaBHEHUH C

113 JIBYMS IEPEMEHHBIMU METOJIOM

IOACTAaHOBKH U METOAOM CJIOKCHHA
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114

Pemrenne cucreM JTMHEHHBIX YpaBHEHUH C
IBYMs IEPEMEHHBIMU METOJOM
IIOJICTAHOBKU U METOAOM CJIOKECHHUS

115

Pemrenne cucreM TMHEHHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU METOJIOM
IIOJICTAHOBKU U METOAOM CJIOKECHHUS

116

Pemenne cucreM TMHEHHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMU METOJIOM
ITOZICTAHOBKHU U METOJIOM CJIOKEHUS

117

Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
JBYMS IEPEMEHHBIMU KaK MOJIEIIb
peasibHOM cuTyauuy. Pemenue 3anad.

118

Cuctema 1ByX JTMHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peasibHOM cutyanuu. Pemenue 3anad.

119

KonTtponbHas padora o teme "Cucremsl
JIMHENHBIX YpaBHEHHUN"

120

IToBTOopenue u o6o0meHue. Boipaxxenus
C IepeMEHHBIMU

121

[ToBTOpenue u 06o61meHue. CTenexs ¢
HaTypaJIbHBIM II0KA3aTeIeM

122

[ToBTOpenue u 0606menne. OqHOUTICHBI
¥ MHOTOWICHBI. TOX/IeCTBEHHBIC
npeoOpa3oBaHus AreOpandecKux
BBIPAKCHU I

123

[ToBTropenue u o6o0meHue. PopMyIIbI
COKPAIIEHHOTO YMHOXKEHHUS
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[ToBTropenue u o6o0menue. Koopaunats

124 u rpaduky. L

125 [ToBTOpenue u 0600menue. Jluneitnas 1
¢byHKIUs ¥ €€ CBOHCTBA

126 Hrorosas koHTpoabHas paboTa 1
[ToBTOpenue u 06obmeHue. Pemenne

127 CUCTEM JIMHEHHBIX YPaBHEHUM C ABYMS 1
MIEPEMEHHBIMH

128 [ToBTropenue u o6o0meHue. Pemenne 1
MPUKIIAJIHBIX 33124

129 [ToBropenue u o6o0meHue. Pemenue 1
NPUKJIAHBIX 321249

130 [ToBTOpenue u 06061eHne. Pemenue 1
NPUKJIAHBIX 321249

131 [ToBTOpenue u 0606meHue. Pemenue 1
MPUKIIAIHBIX 33124

132 [ToBTOopenue u 06o0meHne. Pemmenue 1
MPUKIIAIHBIX 33134

133 [ToBTOpenue u 06obmeHne. Pemenue 1
NPUKJIAHBIX 32124

134 Peseps. 1

135 Peseps.

136 Pezeps

OBLIEE KOJIMYECTBO YACOB 11O 136

I[TPOTPAMME
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8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
ara ugposbie
Ne Tema ypoka Bcero Konrpoaeusie | Hposepoumnie falsyqennﬂ :)Iﬁ[()l)a[;OBaTeJIbele
padoThI padoTshI pecypesI
[ToBTopenue. @opMyIibl COKPAILLIEHHOTO
1. ymHOeHus. [IpeobpazoBanus 1
anreOpanyecKuX BhIPAKESHHH.
[ToBTopenue. @opMyIibl COKPAILIEHHOTO
2. ymHoxeHus. [IpeoOpazoBanus 1
anreOpanyecKuX BhIPAKESHHH.
3 IToBTrOopenue. Pelienre ypaBHEHUN U UX 1
CHUCTEM.
4 [ToBTOpenue. Pemenue 3a1a4 ¢ TOMOIIbIO 1
' YPaBHEHUU UM CUCTEM YPaBHEHUIA.
5 [ToBTOpenue. Pemenue 3a1a4 ¢ TOMOIIbIO 1
YPaBHEHUH WUJIM CUCTEM YPaBHEHHM.
6 Konrtponsnas padora Nel « Bxonnoii 1 1
KOHTPOJIbY.
7. YucnoBble IPOMEXYTKH. 1
8. YuciioBblE HEPABEHCTBA 1
9. CBolicTBa YMCIIOBBIX HEPABEHCTB. 1
10. CBOIICTBa YHCIIOBBIX HEPABEHCTB 1
11 HepaseHcTBo ¢ nepemennoil. Ctporue u 1
HECTPOIr'Me HEPAaBEHCTBA
12. HepasenctBo ¢ nepemenHoil. Ctporue u 1
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HECTPOruc HEPpaBCHCTBA

CrioxeHue 1 yMHOKEHUE YHCIIOBBIX

13. HepaBeHCTB. OLleHUBAaHUE 3HAUEHUS
BBIPAXKECHUS
14. JlokazaTenbCTBO HEPABEHCTB.
[TonsiTHE O pelIeHNN HEPABEHCTBA C
15 OJHOI epeMeHHo. MHOXeCTBO
' pelieHnii HepaBeHCTBA. PaBHOCHIIbHBIE
HepaBeHcTBa. HepaBeHCTBO-clieACTBUE
16 [TpoBepounas pabora o reme «Hucnosbie
' HEpaBEHCTBA»
17 JInHeitHOEe HEPAaBEHCTBO C OJHOMN
' IIEPEMEHHOM U MHOKECTBO €0 PEIICHUN
18 Pemrenne nuHENHBIX HEPABEHCTB C OAHOU
' IEpEMEHHOMN
19 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
' TIepeEMEHHON
20 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
' TIepeEMEHHON
Pemenne TeKCTOBBIX 3a71a4 C TOMOIIIBIO
21. JIMHEWHBIX HEPABEHCTB C OJIHOM
MEPEMEHHOMN
- KonTponbhas pabota no teme
' "Hepasencraa"
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
23. [IpencraBnenus 0 paclIMpEHUX

YHUCJIOBBIX MHOXKECTB
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24, KBagparHbie KOpHU
55 Apudmernueckuii KBapaTHbII KOPEHb U
' €ro CBOMCTBA
26 Apudmerndeckuii KBaJpaTHBIN KOPEHb U
' €ro CBOMcCTBa
97 Apudmerrdeckuii KBaJpaTHBIN KOPEHb U
' €ro CBOMCTBA
)8 ApudmeTnueckuil KBaapaTHbIA KOPEHb U
' €ro CBOWCTBa
ITpoBepounas pabota o reme
29. «ApudMeTnIecKnii KBaJpaTHBII KOPEHb U
€ro CBOMCTa»
30 [TonsiTHE MPPALIMOHAIBEHOTO YUCIIA.
' JeiicTBrs ¢ HppalMOHAIIBHBIMU YUCIIAMU
31 CBolicTBa AEUCTBUN ¢ UPPALIMOHATIBHBIMU
qHCcIaMu
3. CaolicTBa AeCTBUI ¢ UppaIlMOHATbHBIMU
qHCcIaMu
33, CBoiicTBa AEMCTBUI C UPPALHOHATBHBIMU
YyHCIIaMu
34. CpaBHeHuE UppalOHAIbHBIX YUCEI
35. CpaBHeHuE UppalOHAIbHbBIX YUCEI
JlonycTrMble 3HaYeHUsI IEPEMEHHBIX B
36. BBEIpQKECHUSX, COIMEPKAINX
apu@meTHyecKre KBaJpaTHble KOPHU
37 JlonycTuMble 3Ha4EHUsI IEPEMEHHBIX B

BBIPpAXKCHUAX, COACPKAITUX
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apu(pMeTHUECKUE KBaIpaTHbIE KOPHU

ToxnecTBeHHbIE TPeoOpa3oBaHuUs

38. BBIPAKECHUM, COAECPIKALUX
apu(pMeTHUECKUE KBaIpaTHbIE KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHUs

39. BBIPAKECHUM, COAECPIKALUX
apu@meTHyecKre KBaJpaTHble KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus

40. BBIPAXEHUM, COJEPKALLUX
apu@meTHyecKre KBaJpaTHble KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus

41. BBIPXKEHUM, COAEPKAITNAX
apupMeTHUECKUe KBaIpaTHbIe KOPHU

4. KonrtponbHas padora no reme
"KBaznpatHblii KOpeHb"

43, KBagparnoe ypaBHeHue

a4, KBanparnoe ypaBuenue. Henosnnoe
KBaJIpaTHOE ypaBHEHHUE.

45 KBanparnoe ypaBHenue. HenonHoe

' KBaJpaTHOE ypaBHECHHUE.

46. KBagparHoe ypaBHeHue. Meton
BBIJICJICHUS TI0JIHOTO KBaJIpaTa.
dopmyna KOpHEW KBaIpaTHOTO

47. ypaBHeHUsA. Konu4yecTBO 1eHCTBUTEIBHBIX
KOpHEHN KBaJPaTHOTO YPAaBHEHUS

48 ®dopMyna KOpHEU KBaIpaTHOTO

ypaBHeHUs. KonuecTBO NeMCTBUTENBHBIX
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KOpHEH KBaJIpaTHOTO YPABHEHUS

dopMyna KOpHEH KBaIpaTHOTO

49. ypaBHeHus. Konu4ecTBO 1eHCTBUTEIBHBIX
KOpHEH KBaJPaTHOTO YPaBHEHUS
dopmyiia KOpHEH KBaJIPaTHOTO

50. ypaBHeHus. Konu4ecTBO 1eHCTBUTEIBHBIX
KOpHEH KBaJPaTHOTO yPaBHEHUS

51. Teopema Buera

52. Teopema Buera

53 [IpoBepounas pabdora o reme «Pemienue

' KBaJPaTHBIX YPaBHEHHUI»
YpaBHEHMS, CBOAUMBIE K TMHEUHBIM

54. YpaBHEHUAM UIH K KBaJPaTHBIM
YPaBHEHUSAM
YpaBHEHUs, CBOJAUMBIE K TUHEHHBIM

55. YpaBHEHUAM UIH K KBaAPATHBIM
YPaBHEHUSM

56. KBaznpaTtHOEe ypaBHEHHE C TapaMETPOM

57 Pemenne kBaapaTHBIX YpaBHEHUH €

' napaMeTpaMu
cg Peuienne kBagpaTHBIX YpPaBHEHUI C
' apameTpaMu
5g Perenne kBagpaTHbIX YpaBHEHUH,
' cozepKaIuX 3HaK MOYJIs
60 Pemenne kBagpaTHBIX YpaBHEHHUI,
' COZIEpKANINX 3HAK MOYJIS
61l. VYpaBHEeHHE KaK MaTEMATHYECKasi MOJIEIIb
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peaNbHOM CUTyalUu.

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIbIO

o2 KBaJPAaTHBIX YPaBHEHUI
63 Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
' KBaJIpaTHBIX YPaBHCHUN
64 Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
' KBaJIpaTHBIX YPaBHEHU
65 KonTtponsHast pabora o Teme
' "KBanpaTHbie ypaBHeHUs"
66. PaunonansHbIe BBIpaKEHUS
67 ToxnecTBeHHbIe TpeoOpa3oBaHus
' palOHaIbHBIX BBIPAXKEHUN
68 ToxaecTBeHHbIE TpeoOpa3oBaHUs
' palMOHAIBHBIX BBIPAKEHUN
69 ToxnecTBeHHbIE TpeoOpa3oBaHUs
' palMOHAIBHBIX BBIPAKEHUN
20 ToxnecTBeHHbIe TpeoOpa3oBaHus
' palMOHAIBHBIX BBIPAKECHUN
Anrebpanueckas 1pooOb. JlomycTUMbIe
71. 3Ha4YeHHUs IEPEMEHHBIX B IPOOHO-
paluOHAIBHBIX BEIPAKECHUAX
Anrebpanueckas 1poob. JlomycTumble
72. 3Ha4YeHUs IEPEMEHHBIX B IPOOHO-
paluOHAIBHBIX BEIPAKECHUAX
Anrebpanyeckas 1po0b. JlomycTumMblie
73. 3HA4YEHUs IEPEMEHHBIX B IPOOHO-

palrOHAJIBHBIX BBIPAKCHUAX
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OCHOBHOE CBOWCTBO aredpanyecKon

74. pob

75, OCHOBHOE CBOWCTBO aredpanyecKon
npodu

26 CrnoxeHue U BIYUTaHUE aIreOpanyeckux
npobeit

77, CrnoxeHue U BIYUTaHUE areOpanyecKux
npobeit

28, YMHOKEHUE U JIeJIeHHE alredpandeckux
npobei

79, YMHOKEHUE U JIeJIeHHE anredpandeckux
npobeit

80. YMHOXEHHE U JiefIeHNe anre0panyeckux
npoOei

81 Bo3sBenenue anredpandeckoii 1podu B
CTETEeHb

-~ KonTponabnas pabora no teme "JIpoOHo-
palOHaIbHBIE BEIPAXKECHUS "

83. JpobHo-patinoHallbHbIE YpaBHEHUS
Pemenune npoOGHO-paIiOHATBHBIX

84. YpaBHEHH, CBOJAIMINXCS K TMHEHHBIM
yYpaBHEHHSIM
Pemenune npo6GHO-paIiOHATBHBIX

85. YpaBHEHH, CBOAIMINXCS K TUHEHHBIM
yYpaBHEHHSIM

g6 Pemenune 1poOHO-paniioHaIbHBIX

YpaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM
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YpaBHEHUSIM

Pemenune npoOGHO-paiOHATBHBIX

87. YpaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM
YpaBHEHUSIM
Pemmenne npoOHO-palinoOHaIbHBIX
88. YpaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM
YpaBHEHUSIM
Pemmennie npoOHO-paliMOHAIBHBIX
89. YpaBHEHUM, CBOAAIIMXCS K KBaJAPAaTHBIM
YpaBHEHUSIM
90 Pemmenne npoOHO-paliOHaIbHBIX
' YpaBHEHU METOJOM 3aMEHbI IEPEMEHHOMN
o1 Pemenne npoOGHO-paliMoHaIbHBIX
' YpaBHEHUH METOJIOM 3aMEHBI IIEPEMEHHOU
92 Pemenne npoOGHO-paiMoHaIbHBIX
' YpaBHEHUN METOJIOM 3aMEHBI IEPEMEHHOMN
93 Pemmenne npoOHO-paliMOHAIBHBIX
' YpaBHEHUN METOJIOM 3aMEHBI TEPEMEHHOMN
94 Peuienne TeKCTOBBIX 3a/1a4 C TOMOLIBIO
' JIpOOHO-PAMOHAIBHBIX YPaBHEHUH
95 Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
' JIpOOHO-PAMOHANTBHBIX YPaBHEHUH
96 Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
' JPOOHO-PAMOHATBHBIX YPABHEHHH
97 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
' JIPOOHO-PAMOHATBHBIX YPaBHEHUH
98. Perrenue TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO
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JIpOOHO-pallMOHATILHBIX YPaBHEHUN

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIbIO

> JPOOHO-PAMOHAJILHBIX YPaBHEHUH

100. ['padmyeckas uHTEpIpETALUs ypaBHEHUIN
C IByMs IEPEMEHHBIMU

101 KoHnTtponbnas padota mo teme "J[poOHo-
panuoHalIbHbIC ypaBHEHUS"

100, OO6nactb ornpeaesieHus] © MHOYKECTBO
3HaYeHUN PYHKIUU

103, OO6nactb onpeaesieHus] © MHOYKECTBO
3HaYeHUN QYHKIUU

104. CniocoObI 3a1anus QyHKIUN

105. I'padux pynkumu
Utenue cBOMCTB pyHKIMH 1O €€ TpaduKy.

106. [Ipumeps! rpagukoB GyHKIHH,
OTpakaroIlUX peajbHble IPOLECCHI
OYHKINH, OMUCHIBAIOLIUE TIPSIMYIO U

107. 00paTHYIO IPONOPLUOHATIEHBIE
3aBHCUMOCTH, UX TpapuKu
DYHKIHUH, OMUCHIBAIOLIUE PSIMYIO 1

108. 00paTHYIO TPOMOPIIUOHATIEHBIE
3aBHCUMOCTH, UX TpapuKu
OYHKIHUU, OMUCHIBAIOLIUE TPSIMYIO U

109. 00paTHYIO IPOMOPIIUOHATEHBIE
3aBUCHUMOCTH, UX TpaduKu

110. DyHKIMA Y = X2 U €€ CBOWCTBA

111. DyHKIMA Y = X2 U €€ CBOWCTBA
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112. @yHkuus Y = X3 u e€ cBoiicTBa 1
113. OyHKIuUA Y =K/X U e€ CBOiCTBa 1
114. OyHKIMSA Y =K/X U e€ CBONCTBA 1
115. DyHKIHUA Y =VX U €€ CBOMCTBA 1
116. DyHKIHUA Y =VX U €€ CBOMCTBA 1
117. O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
118. Kontponsnas padora no teme "®dynkuun" 1
119. CreneHn C LETBIM ITI0Ka3aTeIeM 1
120. CBo¥CTBa CTEIICHU C IIEIbIM II0KA3aTelIeM 1
121. CBoJ¥CTBa CTEIICHU C IIEIbIM II0KA3aTelIeM 1
122. CBoiicTBa CTENEHH C LIEIBIM ITOKa3aTeIeM 1
123. CBolicTBa CTENEHH C IEJIBIM ITOKa3aTeIeEM 1
[TpeoOpazoBaHue BbIpaKEHHH,
124. COAEpKAIINX CTENEHHU C LIEJIBIM 1
MoKa3aTeiieM
[TpeoOpazoBaHue BbIpaKEHHH,
125. COZICpKAILIUX CTCIIECHHU C LETIbIM 1
IMoKa3aTeiieM
[IpeoOpazoBanue BEIpaKEHUH,
126. COZICpKaIIUX CTCIICHU C LIEJIbIM 1
MOKa3aTeiieM
[IpeoOpazoBanue BEIpaKEHUH,
127. COJIEpXKAIINX CTETIEHH C LIETbIM 1
MoKa3aTeiieM
128. CraHgapTHBIN BT YKCIIa 1
129. CranpapTHbIi BUJ yncia 1
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JleficTBuUs ¢ UMCIaMU, 3alIMCaHHBIMU B

130.
CTaHJApPTHOM BHJIE
131 JleficTBuUA ¢ YMcIaMU, 3alIMCaHHBIMU B
' CTaHIapPTHOM BHJIE
Pa3meprl 00bEKTOB OKpYKAIOIIETr0 MUPA,
132. JIUTCIBHOCTD MPOLIECCOB B OKpYKalOIIEM
MHUpE
133. [TpoBepounas padora o treme «CTerneHb»
134 JemumocTh uncen. CBONCTBA ACITMMOCTH.
' JenumocTb CyMMBI M IPOU3BEACHUS.
135. [enenue ¢ ocTaTkoM.
136 CpaBHEHUS LENBIX YUCEIT IO MOYJIIO
' HaTypaJbHOTO YUCIIA
137 CpaBHEHUS LENBIX YUCEIT IO MOJYIIIO
' HaTypaJbHOIO YUCIIA
138. CaolicTBa CpaBHEHU IO MOIYIIIO
139. CBolicTBa CpaBHEHUH 11O MOZYJIIO
140 OcTtaTky CyMMBI U TPOU3BEIAEHUS 110
’ JTaHHOMY MOJIYIIIO
141 KonTponbhas pabota no remam
' «Crenenb» u «JlenumocTr»
[ToBTOpenue u 0600mIeHNE. Permenune
145 JUHEWHBIX HEPABEHCTB C OHOM
' MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHON MTEPEMEHHOI
143 [ToBropenue u 06o0mmenue. Permenue

JIMHEMHBIX HEPABEHCTB C OJTHOU
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MEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPABEHCTB C OJJHOM MEPEMEHHOI

144.

[ToBTOpenue n o6oOIIEeHHE.
ToxaecTBeHHBIE TpeoOpa3oOBaHUs
BBIPAXKEHUM, COJIEPHKALIUX
apudMeTHYECKHE KBaIpaTHbIC KOPHU

145.

[ToBTOpenue n oboOIIEHHE.
ToxiecTBeHHBIEC TPEOOPA30BAHUS
BBIPAXKEHHUI, COJIEPHKALIUX
apudMeTHYECKHE KBaJpaTHbIC KOPHU

146.

[ToBTOopenue u 0606meHue. Pemenue
KBaJpaTHBIX ypaBHEHUU. Pemenue
TEKCTOBBIX 33/1a4 C IOMOIIIbIO
KBaJIpaTHBIX YPaBHEHUU

147.

[ToBTOpenue u obobmeHue. Pemenue
KBaJPaTHBIX ypaBHEHUU. Pemenue
TEKCTOBBIX 33/]1a4 C IOMOIIIbIO
KBaJIpaTHBIX YPaBHEHUU

148.

[ToBTOpeHue u 06001IIEHNE.
ToxnecTBeHHBIE TPeoOpa3oBaHuUs
panrOHAJIBHBIX BI)Ipa)KeHI/Iﬁ

149.

[ToBTOpeHue u 0600IIEHNE.
ToxaecTBeHHBIE TIPe0Opa3oOBaHUS
paHI/IOHaJ'H)HI)IX BI)Ipa)KeHI/Iﬁ

150.

[ToBTOopenue u o6o061meHue. Pemenue
JIpOOHO-paIMOHATBHBIX YPaBHEHUIA,
CBOJISIIIMXCS K JIMHEHHBIM HIIH K
KBaJIpaTHBIM ypaBHEHHsM. Pemenue
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TEKCTOBBIX 3a7[a4 C MOMOILBIO APOOHO-
paloHaIbHBIX YPAaBHEHUM

[ToBropenue u 0600mmenue. Pemenne

151. TEKCTOBBIX 3a/Ja4 pa3INnYHBIMU
criocobaMu
[ToBTropenue. ®ynkiuu. CBolicTBa

152. ¢dbyuknuii. [Toctpoenne rpadukos
GyHKIMA.
[ToBTropenne. ®ynkunu. CBONCTBA

153. ¢ynkuuii. [Tocrpoenue rpadpukon
(GyHKIHIA.

154. HroroBasi KoHTpoOIbHAs paboTa

Ls5. [ToBTOpenue u o6odmeHue. Pemenne
3a/1a4 U3 peanbHON KU3HHU.

156, [ToBTOpeHue n 0000IIIEHNE TIO KYpCY
anredpsl § Kiace

157 [ToBTOpeHue u 06001IeHUE IO KYpCy
anreOpsl 8 Kacc

1sg. [ToBTOpeHue u 06001IeHUE IO KypCy
anreOpsI 8 Kimacc

150, [ToBTOpeHue u 0000IIEHNE TIO KYPCY
anredpsI § Ki1ace

160. [ToBTOpeHue u 0600IIEHNE TIO KYpCY
anredpsl § Ki1ace

161 [ToBTOpeHue u 06001IeHNE IO KYpCY
anredpsI § Kimace

162. [ToBTrOopenue u 00o0IIEHUE 110 KYpCY
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anreOpsI 8 Kiacc

[ToBTOpeHue 1 06001IEHUE IO KYpCY

163. anre6psl 8 Kiace L
l6a. [ToBTOpEeHME M 0000IIIEHUE TIO KYpCY 1
anreOpsl 8 Kacc
165. Peseps 1
166. Peseps 1
167. Peseps. 1
168. Peseps 1
169. Peseps 1
170. Peseps 1
UToro 170
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9 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie

o0pa3oBaTeJibHbIE

pecypchl

IToBTOpeHue. ToxaecTBEHHBIE
peoOpa3OBaHUs PAIIMOHATBHBIX
BBIPAKCHUI

[ToBTropenue. Pemenne ypaBHeHuUi

[ToBrOpenue. Pemienne HepaBeHCTB

[ToBTrOpenue. Pemenne TeKCTOBBIX 3a/1a4

A Rl I

HOBTOpeHI/Ie. Penienne TeKCTOBBIX 3a4a4

N

Kontponbnas pabota nmo teme «Bxoanas
KOHTpOJIbHAsi paboTa»

Oynkuus. CBoiicTBa QyHKUMN: HYIH
(GyHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢byHK1MM, HanboIbIIIee U HAMMEHbIIIee
3Ha4YeHUs1 QyHKIHUU

Oyukuus. CoiicTBa QyHKUMN: HYIN
(GyHKINH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pACTaHUS H
yObIBaHUs (PYHKLINU, YETHBIE U HEUETHBIE
¢byHKuMM, HanboIbIIIee U HAUMEHbIIIEE
3Ha4eHUs1 QyHKINUU
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[Toctpoenne rpadukoB GpyHKIHIA C

> IIOMOILBIO ITPe0Opa3oBaHui

1. [Toctpoenue rpadukoB GpyHKIHIA C
MIOMOIIIBIO TTpeoOpa3oBaHuit

11 KBanpatusiii TpéxuwieH. Kopuu
KBaJIpaTHOI'O TPEXWIEHA

1. Pa3noxxeHne kBazpaTHOro TpEX4ieHa Ha
JIMHEIHbIE MHOXKUTENIN

13 Pa3noxxenue kBasipaTHOrO TpEXUieHa Ha
JIMHEIHbIE MHOXKUTENIN

14. KBangparuunast pyHKIus 1 €€ CBOHCTBA

1s ITapabo:na, KOOpIMHATHI BEPIIKHBI
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl

16 ITocTpoenue rpaduka KBaapaTHUHON
byHKIIUN

17, [Toctpoenue rpagrka KBaaApaTUIHON
byHKIMHA

18, [Toctpoenue rpadurka KBaapaTUUHON
byHKIIIT
[Tonoxenue rpaduka KBaApaTUIHON

19. (YHKITUHU B 3aBUCUMOCTH OT €&
K03 (HULIIEHTOB
[Tonoxenue rpaduka KBaApaTUIHON

20. (GYHKIIMY B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

51, Hcnonb3oBaHue CBOWCTB KBAaApaTUYHOM

GYHKIIUY 1715 peleHus 3a1a4
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Hcnons3oBanue CBOMCTB KBaIpaTUYHOU

22 (GyHKIMU 1715 pelieHus 3a1a4
’3 Hcnonb30BaHne CBOKMCTB KBAAPATUUHOMN
' (GYHKLIUY IS pelIeHus 3a1a4
" CrenenHble (yHKIMU C HATypalbHBIMU
MOKa3aTeJsIMH, UX TpauKH U CBOMCTBA
’5 CrenenHble (yHKIMU C HATypalbHBIMU
MoKa3aTessIMH, UX rpaMKH U CBOKWCTBA
26 Crenennblie (YHKIMH C HATYpaTbHBIMU
' MoKa3aTessIMH, UX rpaMKH U CBOWCTBA
5 Crenennblie (YHKIMH C HATYpaTbHBIMU
7 MOKa3aTeIsIMH, UX TpapyKH U CBOWCTBA
)8, I'paduxu Gpyskmmit: y=Vx , y=3x,y=|
x|
59, |rpa(bI/IKI/I dymkmmit: y =Vx , y=3Vx , y=|x
30, Ipadukn Gyskmmit: y=Vx , y=3x ,y=|
x|
31. KonTponbhas padbora no teme "®@yHkuun"
ITonsTHE O pElIEeHNH HEPABEHCTBA C OJHOM
32. IepeMeHHON. MHOK€ECTBO PEIICHUI
HEpaBEeHCTBa
23 KBanpaTHble HEpaBEHCTBA C OJJHOU
' IEpEMEHHO
34, KBanpaTHble HepaBeHCTBA € OJTHOM
NepPEMEHHOMN
35. Pemenue HepaBeHCTB rpaduuecKuM
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MCTOAOM U MCTOJJOM MHTCPBAJIOB

Pemienue HepaBeHCTB TpagUUECKUM

36 METOJIOM U METOJIOM UHTEPBAJIOB
37. HepaseHnctBa, conepkamue 3HaK MOAYJIS
38. HepaseHncrBa, coneprkalne 3HaK MOAYJIs
39 Cucrembl HEpaBEHCTB C OHOM
' HepEMEHHON
20 CucreMbl HEpaBEHCTB C OJHON
' HepeMEHHOMI
a1 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO
' HEPABEHCTB, CUCTEM HEPABEHCTB
42 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
' HEPABEHCTB, CUCTEM HEPABEHCTB
HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
43, Pemenne HepaBeHcTBaA ¢ ABYMS
MEpEeMEHHBIMU
44 I'paduueckuit MeTOI pelIeHUs] CHCTEM
' HEPABEHCTB C ABYMsI IEPEMEHHBIMU
45 CucreMbl HEPaBEHCTB € ABYMS
' HEpEMEHHBIMU
46 KonTponbhas pabota no teme
' "KBanpatHble HepaBeHCTBA"
47. bukBanpaTHbie ypaBHEHUS
IIpuMepsl IpUMEHEHU METO0B
18 PaBHOCHIIBHBIX MPEOOpa30BaHUA, 3aMEHbI

MEPEeMEHHOH, rpauuecKoro MeToia mpu
peleHn ypaBHEHUI 3-1i 1 4-11 cTeneHei
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49.

IIpuMepsl IpUMEHEHH METOI0B
PaBHOCHJIBHBIX TPE0Opa30BaHu, 3aMEHBI
MIepEeMEeHHOH, rpagruuecKoro MeToia npu
peleHnH ypaBHEHUM 3-i U 4-11 cTeneHei

50.

IIpuMepsl IpUMEHEHH METOI0B
PaBHOCHJIBHBIX NPe0Opa30BaHUM, 3aMEHBI
IepEMEHHOMH, rpa)u4eckoro MeTo/1a npu
peuieHuu ypaBHeHu 3-ii u 4-ii creneHeu

51.

Pemenue npoOHO-paliioHaNbHbBIX
yYpaBHEHUI U HEPABEHCTB

52.

Pemenue npoOHO-paliiOHaNbHbBIX
YpPaBHEHUI U HEPABEHCTB

53.

Pemenne npoOGHO-paiioHaNBHBIX
YpPaBHEHUI U HEPABEHCTB

54.

Pemenue L[pO6HO-paLII/IOHaJ'II>HBIX
ypaBHeHI/Iﬁ 1 HECPABCHCTB

55.

Pemrenne cucreM ypaBHEHUN ¢ AByMsI
[IEPEMEHHBIMU

56.

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

57.

Pemrenne npocrenmmx cucrtem
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

58.

Pemenue nmpocrenmux cucrem
HEJIMHEUHBIX YPABHEHUH C ABYMs
MepEMEHHBIMU
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59.

I'padmyeckuit METO peIIeHHs CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepEMEHHBIMU

60.

I'padmyeckuit METO peIIeHHs CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

61.

Cucrema 1ByX HEJIMHEMHBIX YpaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTYalluH

62.

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

63.

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
ABYMA ICPEMCHHBIMHA KaK MOJICJ/Ib
peanbHON CUTyalluH

64.

Cucrema 1ByX HEJTMHEWHBIX YPaBHEHUH C
JBYMs IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

65.

Cucrema HETMHENHBIX YPaBHEHUH €
rapamMeTpoM

66.

Cucrema HEIMHEVHBIX YPAaBHEHHM C
rapamMeTpoM

67.

Cucrema HEIMHEVHBIX YPABHEHUI C
apaMeTpoM

68.

IIpocreiimme HEpaBeHCTBA € ABYMs
IIEPEMEHHBIMHU U UX CUCTEMBI

69.

KonrtponsHas padora 1o teme "YpaBHeHUs
9
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HEPaBEHCTBA U UX CUCTEMBI"

TlonsaTne YnciIoBOM MOCIEI0BATEIILHOCTH.

70. Koneunsie 1 GecKOHEUHbIE
IIOCJIEZ0BATENBHOCTH
OrpanudeHHas OCIEA0BATEIbHOCTD.

71. MoHoTOHHO Bo3pacTaromas (yOsIBaromas)
IIOCJIE0BATEIBHOCTD
CriocoOblI 3a/1aHus [TOCIIe10BATEIbHOCTH

72. OIucaTeIbHbIN, TAOJUYHBIN, C TOMOILBIO
(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

23, Apudmernueckas 1 reomeTpuuecKas
IIPOrpeccuu

24 Apudmerrueckas U reoMeTpuyecKas

' IPOrpeccHu

75, CaoiicTBa 4jIeHOB apu(pMETHIECKON U
TFE€OMETPHYECKON MPOTrPECCUI

6. CBoiicTBa useHOB apu(METUYECKON U
TFE€OMETPHYECKON MPOTrPECCU

27 ®opmyitel N-ro 4ieHa apupMeTHIecKoil u

' TE€OMETPUYECKON ITPOrPECCUI

28, ®opmyIbl N-To wieHa apuPMeTHIecKoi 1
TE€OMETPUYECKON ITPOrPECCUt

29, ®opmyIbl N-To wieHa apuPMeTHUeCcKoi 1
TE€OMETPHYECKON MPOTrPECCU
@opMysbl CyMMBI IEPBBIX N YWIEHOB

80. apu(pMETHUECKON U TeOMETPUUECKOM

nporpeccui
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81.

®opMyIIbl CyMMBI IEPBBIX N YJICHOB
apru(pMETHIECKON U TEOMETPUICCKOM
nporpeccui

82.

@opMyIIbl CyMMBI IIEPBBIX N YICHOB
apu(METHUECKON U T€OMETPUIECKOI
nporpeccui

83.

3ajaun Ha MIPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
U KPEAUTHI

84.

33,[[8.‘11/1 Ha IIPOUCHTLI, 0aHKOBCKHE BKJIaJbl
" KPpCAUTHI

85.

33,[[8.‘11/1 Ha IIPOUCHTLI, 0aHKOBCKHE BKJIaJbl
" KpCONUThI

86.

3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
U KPEAUTHI

87.

3ajaur Ha TIPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
Y KPEAUTHI

88.

321,[[8.‘{1/1 Ha IMPOUCHTHI, OaHKOBCKHE BKJIaIbI
" KPpCAUTHI

89.

[IpencraBneHne 0 CXOAUMOCTH
MOCJIEI0BATEIBHOCTH, O CYMMHPOBAaHHU
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM
HPOTPECCHH

90.

[IpencraBneHne 0 CXOAUMOCTH
MOCJIE0BATEIBHOCTH, O CYMMHPOBAaHHU
0eCKOHEYHO yOBIBAIOIIEH reOMEeTPHUIECKOM
HPOrPeCcCHH

91.

Mertoa MareMaTHYECKOM MHAYKLIIMU
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92. Mertox MaTreMaTHYECKOM MHIYKLIIMU
93, Kontponbnas padota no teme "Hucnobie
II0CJIEI0BATEIBHOCTH U Mporpeccun”
94 Kopens n-it crenenu. CBolicTBa KOpHA N-i
CTENEHU
95 Kopens n-it crenenu. CBolicTBa KOpHA N-i
' CTeNeHH
96 Kopens n-it crenenu. CoiicTBa KOpHs N-i
' CTEIEHN
97, CreneHsp ¢ pallMOHAJIbHBIM [IOKA3aTENEM U
e€ cBolicTBa
08 CreneHsp ¢ paMoOHaJIbHBIM IIOKA3aTENEM U
' eé cBoiicTBa
99 CreneHs ¢ palMOHaIbHBIM IIOKA3aTENEM U
' eé cBoiicTBa
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
100. | BBIpaXKEHMI, COAEPKAUX KOPEHb N-I
CTETIEHU
ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
101. | BBIpaXXE€HMI, COAEPKAIUX KOPEHb N-I
CTETeHU
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
102. | BBIpaXXE€HMI, COAEPKAIUX KOPEHb N-I
CTETeHU
ToxnecTBeHHbIe TpeoOpa3zoBaHus
103. BBIPAKCHUM, COAEPKALUX CTEIIEHD C

palrOHAJIBHBIM ITOKA3aTCIEM
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104.

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIP)XEHUH, COJlepKaIUX CTEIEHb C
panMoHaIbHBIM [10Ka3aTelIeM

105.

Konrponsnas padora no teme "Crenens ¢
palMoHAIBHBIM MOKa3aTenem"

106.

[ToBTropenue u o6o0menue. Yucna u
BBIYHMCIICHHS (3aIUCh, CPAaBHEHUE,
JIEUCTBUS C JCHUCTBUTEIbHBIMH YHCIAMH,
YKCIIOBas MpsMas)

107.

[ToBropenue u o6o0menue. Yucna u
BBIYMCIICHHS (3aIUCh, CPAaBHEHUE,
JIEUCTBUS C JEUCTBUTEIbHBIMA YHUCIAMH,
YKCIIOBas MpsMas)

108.

[ToBTOpenue u 06061menHue. Yucna u
BBIYUCIICHUS (TIPOICHTHI, OTHOIIICHHUS,
MIPOIIOPLINHN)

109.

[ToBTOpenue u 0606menue. Yncna u
BBIYUCIICHUS (TIPOICHTHI, OTHOIICHHS,
MIPOIIOPLINHN)

110.

[ToBTOpenue u 0606menue. Yucna u
BBIYHCTICHUS (pEIIeHre 3a71a9 U3 pealbHOM
AKHU3HN)

111.

Hrorosas KOHTPOJIbHAA pa60Ta

112.

[ToBTOpenue u 0606menHue. Yucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIIMKEHHE,
OIICHKA)

113.

[ToBTOpenue n o6ob6menne. TexkcToBbie
3aJ1a4d (peleHre TeKCTOBBIX 3a/1a4
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apuMeTHuecKuM U anredpandecKum
crocob6amu)

114.

[ToBTOpenue u 0606menHue. TekcToBbie
3a7auu (peleHre TEKCTOBBIX 3a71a4
apu(METHUECKUM U AIreOpandecKium
crocob6amu)

115.

[ToBTOpenue u 0600meHue. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a/1a
apuMeTHIECKUM U alreOpandecKuM
crocobamu)

116.

[ToBTOpenue u 06006meHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a/1au
apuMeTHUECKUM U alreOpandecKuM
crioco6amu)

117.

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1aun (peleHrne TEKCTOBBIX 3a1au
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

118.

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apruMETUUECKUM H alIreOpandecKum
crioco6amu)

119.

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredpanvaecKux
BBIpQXEHUH, CONIEPIKAIINX CTETICHD C
LIEJIBIM TTOKa3aTeJIeEM )

120.

[ToBTOpeHuEe 1 000OIIECHNE.
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AnreOpanueckre BbIpaXeHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIPOXCHUH, COJIEPIKAIINX CTETICHD C
IEJIBIM TTOKa3aTesIeM)

121.

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUs
(mpeobpazoBaHue anredOpanvdecKux
BBIPQKCHUH, COJIEPIKAIIUX CTEIICHD C
EJIBIM TTOKa3aTesIeM)

122.

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(npeobpazoBaHue anredOpanvaecKux
BBIpXKEHUH, COIepKAIIUX
apumeTnyecKuil KBapaTHbIN KOPEHb)

123.

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anredOpanyecKux
BBIPAKEHUH, COAEPIKAIINX
apumeTnyecKuil KBapaTHbIN KOPEHb)

124.

[ToBTOpenue u o0oOIIEHHE.
AnrebpanyuecKue BbIPAKEHHS
(mpeobpazoBanue anredpanvaecKux
BBIPAXKECHMI, COIEPIKAIUX
apudmeTnyecKuil KBapaTHbII KOPEHb)

125.

[ToBTOpenue u o0oO0IIEHHE.
AnreOpandecKie BRIPaKSHHUS
(mpeobpazoBaHue ENBIX U IPOOHO-
paIMoOHATBFHBIX BBIPAKCHUH )
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126.

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUs
(mpeobpazoBaHue IENBIX U IPOOHO-
parMoHAIBLHBIX BBIPAKCHUH )

127.

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUs
(mpeobpazoBaHue IENBIX U IPOOHO-
palMoOHAIBHBIX BBIPAKCHUH )

128.

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BbIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
palMoOHAILHBIX BBIPAKCHUH )

129.

[ToBTOpeHUE U 0600IICHNE.
Anrebpanueckue BbIpakeHus (pa3iokeHne
MHOT'O4JIEHa Ha MHOXKUTEIH, B TOM YHCIIE C
HCMOJIb30BaHUEM (POPMYIT COKpAILIEHHOTO
YMHOXCHHSI)

130.

[ToBTOpeHUe 1 06001IeHNE.
AnreOpanueckue BIpaXeHUs (Pa3oKeHUEe
MHOTOWIEHa Ha MHOYKHTEINH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (POPMYII COKPALLIEHHOTO
YMHOKEHUS)

131.

[ToBTOpeHUe u 06001IICHNE.
Anrebpanueckue BoIpaXKeHHs (Pa3IoKeHHE
MHOTOYJICHA Ha MHOXKHTEJIH, B TOM YHCIIE C
UCITOJIb30BaHUEM (DOPMYJIT COKpAIIEHHOTO
YMHOKCHHS)

132.

[ToBTOpenue u o0o0IIEHHE.
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AnreOpanueckre BbIpaXeHUs
(MozeTMpoBaHME C MOMOIIBIO (hopMyIT
peabHBIX MPOIECCOB U SBJICHUN)

@yHKIMH (IOCTPOEHUE, CBOMCTBA

133, . 1
W3YYCHHBIX (DYHKIIHI)
[ToBropenue u o6o0menue. PyHKIUU

134. | (mocTpoeHUe, CBOMCTBA N3YUEHHBIX 1
yHKLHiH)
[ToBTOpenue u 0606meHue. yHKIUU

135. | (mocTtpoeHue, CBOMCTBA N3YUEHHBIX 1
yHKLHiH)
[ToBTOpenue u 0606meHue. yHKIUU

136. | (rpaduyeckoe perieHNe ypaBHEHUH U UX 1
CHCTEM)

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Anrebpa. 7 kiacc: yue0. mocodue A 0o1eoopaszosat. opranuzanuii: FO.H.
MakapsrueB, H.I'.Munatok u np./ I[Ipocsemenne 2018.

2. AnreGpa. 8 kiacc: yue0. mocooue aJist o01ieodpa3oBaT. OpraHu3aIyi:
yray6a. yposenb FO.H. Makapsrues, H.I'. Munmtok u np./ [Ipocsemenue 2018.
3. Anre6pa. 9 kiacc: yue0. mocodue ajis 001ieo0pa3oBaT. OpraHU3aIyn:

yray6a. yposenb FO.H. Makapsrues, H.I'. Munmtok u np./ [Ipocsemenue 2018.

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. YMK mo anrebpe mis 7 kinacca FO.H. MakaperueBa, H.I'.Muntoka u nip.
VYuebnuk: Anredpa: yueOHUK 11151 7 Kj1acca 001ieo0pa3oBaTeIbHbIX
yupexaenuit -M.: [Ipocsemenne, 2017.

2. YMK no anreope nis 8 knacca FO.H. MakapsiueBa, H.I'. Muntoka u zip.
VYuebnuk: Anrebpa. 8 kiace : yueb. 11 yqammxcsi o01ieoopa3onar.
opraHu3zainuii: yriyonennsiii yposenb./ FO.H. Makapsiues, H.I'.Muniox,
K.N.Hemkos, 1.E.®eokTucroB. 15-¢ uzm., crep. - M.: «IIpocBemnienue», 2018.
3. YMK mo anrebpe mis 9 knacca FO.H. Maxkaperuesa, H.I'.Muntoka u 1ip.

VYuebnuk: Anrebpa. 9 knacc : yueb. 1j1s yqamuxcsi o01ieoopa3onar.
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opranuzanuii: yrayoiaenusiit yposenb./ FO0.H. Makapsiues, H.I'.Muniox,

K.1.Hemkos, U.E.®eokTtucros. - M.: «IIpocsemienue», 2018.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. D0P: "Anre6pa. 7 xknacc". OO0 "AKmacc"

2. D0P: "Anre6pa. 8 xiacc". OO0 "SAKnacc"

3. DOP: "Anredpa. 9 xkmacc". OO0 "SAKmacc"

4. Bceepoccuiickue mpoBepouHble padoThl 7 kimacc, Maremaruka. OOO
"AKnacc"

5. Bcepoccuiickue nposepouHble paboTel 8 kiacc, Maremartuka. OOO
"AKnacc"

6. Anrebpa. Yrmybnenuslii ypoBenb 7 kiacc. DI'AOY IO "Axanemus
Munnpocsemenus Poccnn".

7. Anrebpa. Yrmybnennsiii ypoBenb 8 kiacc. PI'AOY JIIIO "Akagemus
Munnpocsemenust Poccun".

8. Anrebpa. Yriybnennsiii ypoBenb 9 kiacc. ®I'AOY IO "Akagemus
Munnpocsemenust Poccun".

9. DOP "Jlomamuue 3amannsi, OcHOBHOE o01Iee oOpazoBanue, Anredpa”, 7
- 9 knacce, AO M3patensctBo "l[IpocBenienue”

10.Marematuka. Anredpa. WutepaktuBHble 3amanus. 7 kimacc. OO0
"Ckaenr"

11.Marematuka. Anrebpa. WurepaktuBHble 3amanms. 8 kiacc. OO0
"Ckaenr"

12.Marematuka. Anrebpa. WurepaktuBHble 3amanms. 9 kiacc. OO0
"Ckaenr"

13.bubmuoreka I{OK https://m.edsoo.ru/f2a34950
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