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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GhOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0OecrieynBaeT  pa3BUTHE YMEHHMs  HaOIOIaTh, CpaBHUBATh, HAXOJWTh
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBIIICHUS OOYYalOIIUXCSA: OHU HCIONBb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriyOnéHHOTO
U3YyYEHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JUHUsAMU. B Xxome u3ydeHuss Kypca OOydYaroIIMMCSl TPUXOIUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOTo si3bika. CopepikaTeabHOM € CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «UYuWCia W BBIYUCICHUS CIYKUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOUIIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD)
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOIO 00ILIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrOo MHpa. B 3agaun oOyueHuss anredpe BXOIAT TaKKe AalibHEHIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIMXxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepU3yeTcs U3YUYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKHUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npumeHeHuto. Tem cambpiM anreOpa 3aHUMAeT OJHO U3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneheie umcia. CpaBHEHHE, yNOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAllMOHAJIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TpONOpUMH MpH pEelIeHUM 3ajad, pElIeHuEe 3anad Ha JABM)KEHHEe, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1enbix yncell. CBOMCTBA JCIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHbIlee o0lllee KpaTHOE JABYX YHUCEI.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBieHne 3aBUCUMOCTU MEXAY BETUUMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHUE WU JieleHue MHorowieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XECHHUM, NPOU3BEACHUE PA3HOCTHU M CYMMBI JABYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInHeliHOE ypaBHEHME, CONEPKALIEE 3HAK MOJTYJIS.

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. PelieHne cucTteM JIMHEWHBIX YpaBHEHUW C JIBYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHasi cucremMa KOOpAMHAT. AOcIucca M OpAMHATa TOYKM Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIUs Kak MareMmaTudeckas MoOJeNb peajgpHoro nmnporecca. OoOmactb
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢byukuuu y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanMoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBienuss O pacIIMPEHUSAX YMUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXAlOUIEr0 MHpa, JIUTENBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JPOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
Konn4ecTBO neNCTBUTENIBHBIX KOPHEW KBAaJIPAaTHOTO ypaBHEeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHMs. PelieHue  IpoOHO-pallMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pEIIECHU HEpaBEHCTBA. PaBHOCWIIBHBIC HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOM.

DyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKa3aTesIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
paMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JTMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JIBYX HEJIMHEWHBIX YpPAaBHEHHWI C JBYyMSl MEPEMEHHBIMU KaK MOJIEIb PEealbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. J[[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUHU,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢ynknus u  e€ cBoicTtBa. Mcmonb3oBaHWe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkimii y =ax2, y = a(x — m)?u 'y
= a(x — m)® +n. [TocTpoerne rpaduxoB GYHKIHIT ¢ TOMOLIBIO PEoOPa30BAHHIL.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

®yHKus Y = X' ¢ HATypaIbHBIM TT0Ka3aTesteM N u eé rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

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

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEBHOI'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 IMPOLUIOMY HW  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pPean3alii €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalUuel B [JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIBbHOTO XapaKTepa SKOJOTMYECKUX MTPOOJIeM U IMMyTeH UX pPEeIIeHNUs,

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX M SBJICHUSIX, B TOM YHCIIC paHEE HEM3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUSA, (OPMYJIHMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHHEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKKM MaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYIUPOBaTb U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTHL IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY SKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OLEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAICIICHHBIE HA ITOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIeATEIHHOCTH, IUTAHMPOBATH OPTaHU3alUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» W HWHBIE); BBIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yJibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH MOCTABICHHON €U U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHUS 3a/IauH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yuciaa v BIYMCICHUSA

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXECTBA PAIMOHAIBHBIX YHCEN IPU PEIICHUM 3a/1a4, MPOBEACHUU
pacCyXIEHUN U T0Ka3aTeIIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMKCH HATYPAIBHOTO YUCIIA.

CpaBHHBATh M yHOPSAOYNBATH PAIMOHAIBHBIE YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN M IPaBHIIA
JIEUCTBUI, MPUEMBI PAIIMOHAJIBHBIX BHIYMCIICHUM.

BpINONHATH 1EUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU IT0KA3aTEIISIMHU.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUUCIICHHUS, COCTABIISATh U OLICHUBATh YMCJIOBBIC BHIPAKEHUS
MIPU PEIICHUHU PAKTUIECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CHUTyallMd, BBINOJHITh TPUKUIKY M  OLEHKY pe3yJibTaTa
BBIUHCIICHUN, OLICHKY 3HAYEHWM 4YHCIIOBBIX BBIPAKECHUN, B TOM YHCIE IIPU
PEILICHUN MTPAKTUYECKUX 3a1a4.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a7ay.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 33J1a4l, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPONOPUAOHAIBHOCTBI) BEJIWYWH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJIbTaThl PEIICHUs 33a4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3bpIBaTh ¥ MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, mpu3Haku AETMMOCTH CYyMMBI U TIPOU3BEICHUS 1IETBIX YHCEIL.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCEJ U UCIIOJIB30BATh UX MPU PEUICHUH 3aa4, IPUMEHSATh alroputM EBKina.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIOTHUIO U CUMBOJIMKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHUsT — IIEJIOTO  BBIPAXEHUS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBAJPAaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAraeMbIX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IIPUMEHSSI IpaBUIIa
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW TIUIOCKOCTU TpauK JIMHEHMHOrO ypaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH TIO YCJIOBUIO 33Jauyd, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE IPOMEXKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, IIEHA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

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

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku AJis UCCIAEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOW MPSAMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOMHO oOmepupoBaTh MOHATHEM OCTaTKa IO MOJIYJI0, HPUMEHSTh
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsaTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pENIEHUs Pa3INYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

Haxoaute nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAKECHUX, COAEPKALINX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUA C MAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPaBHEHUE WM CUCTEMA YpPAaBHEHHUWM DEIICHUS, €CIM HMEET, TO CKOJIbKO, H
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CpPaBHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE OO03HAUYEHMsI), ONPEIENATh 3HAYEHHE (PYHKIMM O 3HAYCHUIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHIity oOy4eHnus B 9 kj1acce oOy4aromuiics MOJTYYUT CASAYIONUE MPEIMETHbBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh MIPUKHUIKY PE3YIbTaTa BBIYMCIECHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE W KBaJApATHBIE YPAaBHEHMS, YPaBHEHHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEUICHHE HEPABEHCTB HA YMCIOBOM MPSMOM,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUH C IMAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHen.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuMeHEeHueM Tpaduueckux MpeAcTaBiIeHU (ycTaHaBiIMBaTh, HMMEET JIK
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA W WX CUCTEMBI IS COCTAaBJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (YHKIUSA, Tpauk
GyHKIMM, TpsMas [PONOPLUUMOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEXKYTKU
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensts MmoyiokeHue rpaduka KBaJApaTUUYHON (PYHKIHMHM B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha mpumepe kBaapatuunoit GyHKIK cTpouTh rpaduk dyrkiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEILHOCTD, apupMeTHUECKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPECHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOTPECCHiA, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4d U3 PEATbHOHN JKU3HHU (C MCIMOJIb30BaHUEM KaJIbKyJIATOPa, IIUPPOBHIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMeTh nipeAcTaBiIeHUE O CXOUMOCTH MOCIEI0BATEILHOCTH, YMETh HAXOIUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaumeHoBaHuepasiejioB U
TEMIIPOrpaMMBbI

UMCJIA U BBIYUCJIEHU .
PanmonansHble yncna
(moBTOpEHUE)

OVYHKIMU. Koopaunatel u
rpaduku. OyHKIIUU

KoanuecTrBouacos

Bcero KonTposbHbIepadoThI

11 1

17 1

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

AJI'EBPAMYECKUE
BBIPAXKEHU . Beipaxkenus ¢
MepEeMEHHBIMU

VPABHEHUS U CUCTEMBI
VPABHEHWM. JIuneiinbie
ypaBHEHUSI

YMCJIA 1 BBIYNCJIEHU L.
Crenens ¢ HaTypalIbHBIM
IIOKa3aTeneM

AJITEBPANMYECKUE
BBIPAXKEHUMS. Muoro4ieHbl

10 1

23 1

AJITEBPANYECKUE
BBIPAKEHUA. ®opmyibr
COKPAIIEHHOTO YMHOXKEHHUS

14 1

UNCJIA U BBIYUCJIEHMA.
HemumocTb

10

OYHKIUU.

16 1




JlunelinaspyHkuus

YPABHEHUMA 1 CUCTEMbI

10 YPABHEHMU. Cucrems 14
TUHEHHBIX YPaBHCHHIA
1 [ToBTOpEHME, 0606H_ICH316, 3
CUCTEeMaTU3alUA3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




8 KVIACC

KosaunyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTe/ibHbIepecypChl
1 YPABHEHUSA U 20 1
HEPABEHCTBA. HepaBenctsa
) UYMCJIA U BBIYUCJIEHU . 17 1
KBagparsslii KOpeHb
YPABHEHUSA U
3 HEPABEHCTBA. KBaapatHsie 17 1
YpaBHCHHUS
AJITEBPAMYECKUE
4 BBIPAXKEHUSL. [Ipo6Ho- 17 1
paIMoHaIBHBIC BBIPAKCHUS
YPABHEHUSA U
5 HEPABEHCTBA. [Ipo6Ho- 19 1
paloHaIbHbIe ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE 14
BBIPAXKEHUA. Crenenu
3 UNCJIIA U BBIYUCIIEHUA. 7 1
JlenuMoCTh
9 [ToBTOpEHME, 0606H16Hf16, 10 1
CUCTeMaTH3aIMsI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 3 0
[MPOTPAMME




9 KJIACC

KounvecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m | TeMIpOrpaMMbl Bcero Konrpoabnbsiepadorsl  IIpakTudyecknepadornb (uipposere)
odpa3oBaTeIbHbIEPECYPChI
1 OYHKINU 25 1
YPABHEHUA 1
2 HEPABEHCTBA. KBagparusie 15 1
HEpaBEHCTBA
YPABHEHUA U
3 HEPABEHCTBA. YpaBHeHus, 25 1
HEPaBEHCTBA U X CHCTEMBI
UNCJIOBBIE
4 INOCJIIEAOBATEJIBHOCTU U 25 1
ITPOI'PECCHUU
AJITEBPAYECKUE
5 BBIPAXKEHUM . Creniens ¢ 12 1
palMOHATIBLHBIM ITOKa3aTeNIeM
6 [ToBTOpeHwue, 0606HI€HE/IG, 34 1
CHUCTEMAaTH3aIUSI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 5 0
ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosmuecTBo4acos
JIeKTPOHHBbIeNU(poBbICOOpa3oBaTE
o/ Temaypoka Bce  KoHTpoibHbIE IIpakTH4eckue AbHbIEPECYPCHI
. ro padoThI padoThI
1 [ToBTOpenue. ParmonansHbICUHCIIA 1 bubmorexa [TOK
[ToBTopenue. CpaBHeHuUE, YIIOPSIOUNBAHNE bubnmnorexka HOK
2 U apupMeTUIECKHE ACHCTBUS C 1
palMOHAIbHBIMU YHCIIAMU
3 IToBrOpenue. Hucnosas npsimasi, MOLYJIb 1 bubnmnoreka HOK
yucia
IToBTrOpenue. IIpouenTsl, 3anuch bubnmnoreka [JOK
4 MIPOLIEHTOB B BHUJIE ApoOU U ApoOu B BUE 1
IIPOLIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a7]a4l Ha 1 bubnmnorexka HOK
MPOLIEHTHI
6 [ToBTOpenue. Tpu OCHOBHBIE 3a7]a4l Ha 1 bubnmnorexka HOK
MPOLIEHTHI
7 IToBTOpenue. Pemienne TEKCTOBBIX 3a7a4 1 bubnmoreka [JOK
apru(METHUECKUM CIIOCOOOM
IToBTOpenue. Pemenne 3ana4d u3 peanbHOM
3 MPAKTUKU Ha YacTH, npofin, HpOHeHTBI: 1 BuGnmorexa LOK
IIPUMEHEHNE OTHOIIEHNUI U MPONOPLUH TPH
pelIeHnN 3a1a4
9 [ToBTOopenue. Pemenne 3axau U3 peaabHOM 1




MPaKTUKHU Ha YacTH, APOOH, MPOLEHTHI,
MIPUMEHEHNE OTHOLLIEHUW U TPONOPLUH IIPH
pelIeHnu 3a1a4

IToBTOpenue. PeanbHble 3aBUCUMOCTH; bu6nuoreka [IOK
10 pelIeHne 3aa4 Ha JABIKECHUE, padoTy,

MOKYTIKH, HAaJIOTH
11 KoHTpoinbHas pabora 1o Teme bubnmnoreka HOK

"PanmonanpHele yucina'
12 Koopaunararoukunanpsamoit bubnnorexa LIOK
13 YucnoBBICTPOMEKYTKH bubnnorexa LIOK
14 YucnoBBICTPOMEKYTKH bubnuorexa HOK
15 PaccrosiHue Mex 1y 1ByMsI TOUKaMH bubnmnorexka HOK

KOOPJIMHATHON IIPSAMOM

IIpssMoyrosibHas CUCTEMA KOOPAUHAT. bubmuoreka [JOK
16 Abcuucca 1 opAMHATA TOYKU Ha

KOOPAWHATHOM IIOCKOCTH

IIpssMoyrosibHas cCUCTEMA KOOPAUHAT. bubmuoreka [JOK
17 Aflcmucca v opuHaTa TOUYKH Ha

KOOpPJMHATHOM INIOCKOCTH
18 [TpumepsirpadukoB, 3a1aHHbIXPOpMyTaMU bubmmorexa LIOK
19 YrenuerpadukoBpeanbHbIX3aBUCUMOCTEN brbnnorexa LIOK
20 @YHKIMOHAIbHBIE3aBUCUMOCTUMEXK TyBEIIN bubmmoreka [JOK

YUHAMHU
21 [onsarue pynkumu. OyHKIUS KaK bubmmoreka [JOK

MaTeMaTU4YCCKasa MOJCJIb PCAJIbHOT'O




npoiiecca

[Tonstue hynkuymu. OyHKIMSA Kak bubmuorexa [JOK

22 MaTeMaTh4yecKasi MoJIeIb PeaIbHOTO
nporecca
[Tonsitue pynkmuu. OyHKIHSA Kak bubmuorexa [JOK

23 MaTeMaTu4yeckas MoJieb peaibHOro
npoiiecca

24 OO6nacth ornpeaeeHus ¥ 001acTh 3HAYCHUH bu6nunoreka [IOK
byHKIIUN

o5 OO6nacthb ornpezenenus 1 001acTh 3HAYCHU N bubnuorexa [HOK
byHKITUN

26 CnocoOb3afanusgQpyHKIuU bubmiorexa [IOK

27 paduxdyHKim bu6mmoteka [IOK

28 KonTponbHas pabora no teme bubnmnorexka HOK
"Koopaunats! u rpapuku. @ynkuun"

29 BeIpakeHue ¢ nepeMeHHbIMU. 3HaYEHUE bubmuoreka [JOK
BBIPAXEHUS C IEPEMEHHBIMU

30 BeIpaskeHue ¢ nepeMeHHbIMU. 3HaYCHHE bubmuoreka [JOK
BBIPAXEHUS C IEPEMEHHBIMU

31 BrIpaxenue ¢ nepeMeHHbIMH. 3HaYEHUE bu6mmoreka [JOK
BBIPAXEHUS C IEPEMEHHBIMU

30 [IpencrasieHue 3aBUCUMOCTH MEXKY bubmmoreka [JOK
BEJIMYMHAMU B BUJIE€ (OPMYIIBI

33 [IpencrasiaeHue 3aBUCUMOCTH MEXKIY bubmmoreka [JOK
BEJIMYMHAMU B BUJI€ (OPMYIIBI

34 Brraucnenusmodopmynam bubnnorexa LIOK




bu6nuoreka [IOK

35 Brraucnenusmodopmynam
36 VYpaBHenue ¢ ogHoi nepeMenHoi. Kopennb bubmuorexa [JOK
YPaBHEHHUS
37 CBolicTBa ypaBHEHUH C OHON IIEPEMEHHOU Bubmmorexa HOK
38  CsoiicTBa ypaBHEHHI C OIHOI MEpPEMEHHOM Bubmorexa HOK
39 PaBHOCUIIBHOCTBYpaBHEHU I bubnnorexa LIOK
40 YpaBHEHHE KaK MaTEMATUYECKAsI MOJIENb bubnuoreka [JOK
peaabHON CUTYalluH
41 YuCIOKOPHEUIMHENHOTOypPaBHEHUS bubnnorexa LIOK
42 UuCI0KOPHENIMHEUHOTOypaBHEHHUS bubmuorexa LIOK
43 PenieHne TeKCTOBBIX 3a71a4 C OMOIIBIO bu6nuoreka [IOK
JIMHENHBIX YPaBHEHUN
44 JIuneliHOe ypaBHEHME, COAECPIKaLIEe 3HAK bubmuoreka [JOK
MOZYJIS
KonTponbHnas pabora no temam bubnmnorexka HOK
45 "BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHble ypaBHEHUS"
46 CreneHsb ¢ HaTypajIbHBIMIIOKA3aTEIEM bubmmorexa LIOK
47 CBoMCTBa CTENEHH C HATYPATbHBIM bubnuotexa [JOK
MOKa3aTeJeM
48 CBolicTBa CTENIEHU C HATYPaJIbHBIM

IIoKa3aTcjieM




49 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
[oKa3aTejieM

50 3anuch YnucClia B ICCATUYHON TTO3UITMOHHOMN bubmuorexa [JOK
CHCTEME CUHCIICHUS

51 3amnuce Ynucia B JeCITUYHON MO3ULIMOHHON bu6nmmoreka [IOK
CUCTEME CUUCIIEHUS

59 Onnounenbl. OTHOWIEH CTaHIAPTHOTO bubnuorexa [HOK
Buaa. CreneHp ogHOUIEHA

53 Onnounenbl. OTHOWIEH CTaHIAPTHOTO bubnuorexa [HOK
Buga. CteneHp ogHOWIEHA

54 MHorouwieHbl. MHOTOYJIEH CTaHJAPTHOTO bu6nunoreka [IOK
Buaa. Crenenp MHOTOYIEHA

55 MHorousneHsl. MHOTO4JIEH CTaHIapTHOIO bubnnorexka HOK
Buaa. Ctenenr MHOrO4JIeHA

56 CrokeHne U BEIYUTaHUEMHOTO4YJICHOB bubnmorexa LHOK

57 CroKeHne ¥ BEIMUTAaHUEMHOTO4YJIEHOB bubmiorexa [IOK

58 CroKeHne ¥ BEIMUTAaHUEMHOTO4YJIEHOB bubmiorexa [IOK

59 YMHOXKEHUE U IeIEHUEMHOTOYIECHOB bubnmorexa [IOK

60 YMHOKEHUE U JIeJIECHHEMHOTIOYWICHOB Bubmmorexa LIOK

61 YMHOKEHUE U JIeJIECHHEMHOTIOYWICHOB brbmorexa LHOK

62 VYMHOXEHNE U NEIIEHNEMHOTOYWIEHOB

63 [IpeoOpazoBanue 117T0TO BEIPAXKEHUS B
MHOT'OYJICH

64 [IpeoOpazoBanme 11ETOTO BEIPAKCHUSI B




MHOTI'OYJICH

65 [IpeoOpazoBaHme 11ETOTO BEIPAKCHUSI B bubmuorexa [JOK

MHOTOWICH
66 KopuumHuorounena bubnnorexa LIOK
67 KopaumHorousieHa bubmuorexa LIOK

ToxnaectBo. ToxxaecTBEHHBIC bubmnoreka IIOK
68 npeoOpa3oBaHus aNreOpandecKux

BBIPAKECHUI

ToxnectBo. ToxxecTBEHHBIE bu6nuoreka [IOK
69 npeoOpa3oBaHusl AIreOpanyecKux

BBIPAKECHUI

ToxnectBo. ToxxnecTBEHHBIE bu6nuoreka [IOK
70 npeoOpa3oBaHus anredpanvyecKux

BBIPAKECHUI

ToxnectBo. ToxxaecTBEeHHBIS bu6mmoteka [IOK
71 npeoOpa3oBaHus anredpanyecKkux

BBIPAKECHUI

ToxnectBo. ToxxaecTBEeHHBIS bu6mmoteka [IOK
72 npeoOpa3oBaHus anredpandecKux

BBIPKECHUI
73 Jloka3aTeIbCTBOTOXKICCTB Bubnmorexa [IOK

KonTponbhas pabota no remam "CreneHs ¢ bu6mmoreka [JOK
74 HaTypaJbHBIM IOKazareneM",

"MHorouwieHs!"
75 KBagpar cymMbI 1 KBaJipaT pa3HOCTH JIBYX bubnmnoreka [JOK

BBIPAKCHUI




bu6nuoreka [IOK

76 KBagparcyMMBIHECKOJIBKUXBBIPAKEHUN

77 Ky6 cymMmBI 1 Ky0 pa3HOCTH IBYX bubmuorexa [JOK
BBIPAXKEHUM

78 Pa3HocTbKBapaTOBABYXBBIPAKECHUN Bubanorexa LIOK

79 [IpousBenenue pa3HOCTH U CyMMBI IBYX bubmmoreka [IOK
BBIPAXKEHUM

80 [Ipou3sBenenne pa3HOCTH U CyMMBI IBYX bubnnorexka HOK
BBIPAKECHUI

81 CymMa 1 pa3HOCTb KyOOB JIByX BBIpa)KE€HUIl bubnnorexa LIOK

82 CymMa 1 pa3HOCTb KyOOB JIByX BBIpa)KE€HUIl bubnnorexa LIOK

83  Pa3noskeHHMEMHOTOYIEHAHAMHOKHUTEIH bubmuorexa HOK
IIpownsBenenune pa3HOCTH CYMMBI JIBYX bubmuoreka [JOK

84 BBIpa)KEHUI, CyMMa M pa3HOCTh KYOOB JIBYX
BBIPAKECHUI

85  PasnoskeHHEeMHOTO4JIeHAHAMHOKHTEIN bubmuorexa IOK

86  BriHeceHue 06IIEr0 MHOKHUTEIS 32 CKOOKH Bu6moreka [IOK

87 MeToarpynmupoBKH Bubmmorexa LIOK

88 KonTpomnpHas padora o teme "@opmyms bubnmoreka [JOK
COKPAILLEHHOT'O0 YMHOXEHUS"

89 JemnmocTh nensix uncel. CBoMCTBa but6mmoreka [IOK
JeTMMOCTH

90 Jenumoctp nenbix uyncen. CBoicTBa brbmotexa LIOK




JACIINMOCTHU

01 IIpocTeie u cocTaBHbIC Uynciia. YETHBIE U bubmuorexa [JOK
HEUYETHBIC YuCa
[Ipuznakugenumoctuna 2, 4, 8, 5, 3, 6, 9, bu6nmoteka [IOK
92
10,11
[Ipusnakunenumoctuna 2, 4, 8, 5, 3,6, 9, bubnuoteka [IOK
93
10,11
IIpr3HaKku AENMMOCTH CYMMBI U bu6nuoreka [IOK
94 MIPOU3BEICHUS LIETBIX YUCEII IIPU PEIICHUN
3a/1a4
95 HauOonpmmii 00l 1eIuTens 1 bu6nuoteka [IOK
HauMeHbIee olliee KpaTHOE IBYX YHCET
96 = BsamMHONPOCTHIEUHCIIA bubmuorexa LHOK
97 Anroputm EBknuza. Jlenenue ¢ octatkom bubnnorexa LIOK
08 CpaBHEHUS LENBIX YUCEIT IO MOJYIIIO bubnmnoreka [JOK
HATYpaJIbHOTO YKcia
99 JluneliHaspyHKIUS, €ECBOMCTBA Bubanorexa TIOK
10 . . bu6nunoteka [IOK
0 JluneitHasGpyHkuus, e€cBOCTBa
10 . L but6mmoreka [JOK
1 Jluneitnaspynkuus, e€cBoiicTBa
10 .. bu6nuoteka [IOK
5 I'paduknuneitnol G yHKIIMN
10

I'paduknuneitnon G yHKIIMN




10 .. Bbubnunoreka LIOK
4 I'paduknuneitnon G yHKIMn

10 .. bubnuoreka LIOK
5 I'paduknuneiinon G yHKIIMN

10 bub. OK
- Tpadmxdyxmmn y = | x | noaunoreka L

10 bub. OK
; Tpadmxdyrxmm y = | X | nonmoreka 1]

10 bub. OK
; Tpadmxdymxmm y = | X | nonmoreka 1]

10 bub. OK
] Tpadmkdynximn y = | x | nonuoreka L

11 bub. OK
0 Kycouno-3anannsie yHknu nommorexa 1

11 bub. OK
1 Kycouno-3anannpie yHKIIMH nommoreka L

11 bubmorexa [JOK
5 Kycouno-3aianHblep yHKIIUU

11 bub. OK
3 Kycouno-3ananupie yHKIIMH nommoreka L

11 KonTponbHas pabora no Temam bubmuoreka [JOK
4 "enumocts", "JIuneinas Gynkuus"

11 bubmuorexa [{OK
5 VYpaBHeHHE ¢ IByMSIEPEMEHHBIMU

11 bu6mmoreka [IOK
6 YpaBHEHHE ¢ IBYMSAIIEPEMEHHBIMU

11 I'paduk 1uHEHHOTO ypaBHEHUS C ABYMS bubmmoteka [JOK
7 MepeMEHHBIMHU




11 I'paduk 1uHEHHOTO YpaBHEHUS C ABYMS bubmmoreka [IOK
8 MepEeMEHHBIMHU
11 CucreMbl TUHEHHBIX YPaBHEHUN € ABYMS bubmmoreka [IOK
9 MIEPEMEHHBIMU
12 CucTeMbl TUHEHHBIX YpaBHEHUH C IByMS bubmuorexa [JOK
0 MepEeMEHHBIMHU
12 ['paduueckuii MmeTo penieHus! CUCTEMBI bubnmnorexka HOK
1 JIMHENHBIX YPAaBHEHUH C ABYMS

HepEeMEHHbIMU
12 ['paduueckuii MmeTo penieHus! CUCTEMBI bubnmnorexka HOK
5 JIMHEHHBIX YPABHEHUN C ABYMS

IEPEMEHHBIMU
12 Peuienue cucrem TUHENHHBIX YpaBHEHUH C bubnuoreka [JOK
3 JBYMsI IEPEMEHHBIMU METOJIOM

MOJICTAHOBKU M METO/IOM CIIO’KEHHUS
12 Peienne cucreM TMHENHBIX YPaBHEHUH C bubmuoreka [JOK
4 JBYMsI IEPEMEHHBIMU METOJIOM

MOJICTAHOBKU ¥ METOAOM CIIOKECHHUSI
12 Pemenne cucreM MMHENHBIX YPAaBHEHUH C bubnmnorexka HOK
5 JBYMsI IEPEMEHHBIMU METOJIOM

MOJICTAHOBKU M METO/IOM CIIO’KEHHUS
12 Pemenne cucreM TMHENWHBIX YPaBHEHUH € bu6mmoreka [JOK
6 JBYMsI IEPEMEHHBIMU METOJIOM

MOJICTAHOBKU M METO/IOM CIIO’KEHHUS
12 Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C bu6mmoreka [JOK
. JBYMsI IEpEMEHHBIMU KaK MOJIEIb

peaIbHON CUTyalluH
12 KonTtponbHas padora no teme "Cucremsl Bubmorexa IIOK




JMHENHBIX YypaBHEHUN"

12 [ToBTOpeHue u 0600IeHNe. BhipakeHus ¢ 1 bubmuorexa [JOK
9 MIEPEMEHHBIMU
13 [ToBTOopenue u 0600menne. CTerneHs ¢ 1 bu6nmoreka [IOK
0 HATYpaJbHBIM ITOKA3aTEIIEM

[ToBropenue u 0600menne. OQHOUICHBI U bubmmoreka [IOK
13 MHOTOYJICHBI. 1
1 ToxxnecTBeHHBICTIPEOOpa3OBaHUAANTEOparY

€CKUXBBIPAKCHUI
13 [ToBTropenue u 0600menne. PopmyIbl 1 bubmmoreka LIOK
2 COKpAIIEHHOTO YMHOKEHUS
13 [ToBTOpenue u 0600meHne. KoopauHater u 1 bu6nuoreka [IOK
3 rpadukH.
13 [ToBTOpenue u 06061eHue. JInneinas 1 bubnmnoreka HOK
4 byHKLUA U €€ CBONCTBA
23 NroroBaskoHTponbHasgpadboTa 1 bubmorexa LOK
13 [ToBTOopenue u o6o61meHue. Pemenue bubmuoreka [JOK
5 CHCTEM JINHEHHBIX YPaBHEHUH C IBYMS 1

NIepEeMEHHBIMH

OBLIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




8 KVIACC

Ne KoumnuectBouyacos
JIeKTPOHHBbIeNU(poBBICOOpPa3oBaTE
u/ Temaypoka Bce  KonTpoabHbie IIpakTHyeckue T
o ro padoThI padoTshI
1 YucoBbleHEepaBEHCTBA 1 bubmmorexa LIOK
2 CBOICTBa4YHCIIOBBIXHEPABEHCTB 1 bubmuorexa LIOK
3 CBOIICTBaYHCIOBBIXHEPABEHCTB 1 bubuorexa HOK
4 Jlokas3aTenbCTBOHEPABEHCTB 1 bubuorexa HOK
5 HepagenctBo ¢ nepemennoii. Ctporue u 1 bubnmnoreka [JOK
HECTPOTHE HEPABEHCTBA
6 HepasenctBo ¢ nepemennoit. Ctporue u 1 bubmuotexa [JOK
HECTPOTHe HEPaBEHCTBA
CnoxxeHre 1 YMHOKEHHE YHCIOBBIX bubnmnoreka [JOK
7 HEPABEHCTB. 1
OneHnBaHNE3HAYECHUABBIPAKEHUS
CnoxxeHre 1 YMHOKEHUE YHCITIOBBIX bubnmoreka [JOK
8 HEPABEHCTB. 1
OneHnBaHNE3HAYCHUSBBIPAKEHUS
[TonsiTHE O pemeHnn HepaBEHCTBA C OJHOU bu6muoreka [JOK
9 NEPEMEHHOIA. 1
MHO)€eCTBOPEIICHUTHEPABEHCTBA
10 [TonsiTHe 0 perieHnH HepaBeHCTBA C OJIHOM 1 bu6muoreka [JOK

MEPEMEHHOM.




MHOX€ECTBOPEILICHUHEPABEHCTBA

11 PaBHOocunbHbIeHEpaBeHCTBA. HepaBeHCTBO- bubmuorexa [JOK
CIIEICTBUE

12 YucnoBBIETPOMEKYTKH bubnnorexa LIOK

13 JIuHeitHOe HEPABEHCTBO C OJIHOU bu6nmmoreka [IOK
MEPEMEHHON U MHOKECTBO €r0 PEIICHUI

14 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM bubnmnorexka HOK
MepeMEeHHON

15 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM bubnmnorexka HOK
MEPEMEHHOMN

16 Pemienue muHEeMHBIX HEPABEHCTB C OJHOMN bu6nmoreka [IOK
MepeMEHHOM

17 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubmuotexa [JOK
IEpEMEHHOMN

18 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubmuotexa [JOK
MepPEMEHHOMN
PenieHne TeKCTOBBIX 3a7a4 C MOMOIIBIO bu6nuoreka [IOK

19 JIMHENHBIX HEPABEHCTB C OAHON
MEpPEMEHHOMN

20 KonrtponsHas pabora no Teme bubmuoreka [JOK
"HepaBencrsa"

21 KBanpatuslekopaH bubmmorexa LIOK

99 ApudmeTnueckuil KBaJpaTHbI KOPEHb U bu6muoreka [JOK
€ro CBOMCTBA

93 ApudmeTnueckuil KBaJpaTHbI KOPEHb U

€ro CBOICTBA




[ToHsTHE NPPALIMOHAIBHOTO YUCIIA.

24 JleiicTBUs ¢ MppalliOHAILHBIMU YUCIIaMU
o5 CBoiicTBa 1€MCTBUH C UppALIMOHATBHBIMU bubnmoreka [JOK
YUCIaMHu
26 CaolicTBa IEUCTBUI C UppaLIMOHATBHBIMU bu6nmoreka [IOK
qHclaMu
97 CBoiicTBa IEUCTBUH C UpPAIIMOHATBHBIMU bubnuorexa [HOK
qHclIaMu
28 CpaBHeHHEHPPAIOHATBHBIXUHCET bubnuorexa HOK
29 CpaBHeHUEHPPaALIMOHATbHBIXUHCE Bubimorexa LIOK
MHO0XeCTBO ACHCTBUTCILHBIX YHCEI. bubnnoreka IIOK
30 [IpencraBieHus 0 pacIIMPEHUSX YHUCIOBBIX
MHOXECTB
JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B bubnmnorexka HOK
31 BBIPOKECHHSX, COACPIKAITUX
apudMeTUYECKHre KBapaTHbIe KOPHU
JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B bubnmnorexka HOK
32 BBIPAKEHUSX, COJIEPIKALINX
apudMeTHYECKre KBapaTHbIe KOPHU
ToxaecTBeHHbIE TPeoOpa30BaHU bubnmoreka [JOK
33 BBIPaXXEHUH, COAEPIKALIUX
apudMeTHIECKHe KBaIpaTHbIe KOPHU
ToxaecTBeHHbIE TPeoOpa3oBaHU bubnmoreka [JOK
34 BBIPaXXEHUI, COAEPIKALIUX
apudmeTnyeckue KBaapaTHbIE KOPHU
35 ToxxmecTBeHHBIEC TTPEOOPA30BAHMS bubnuotexa [JOK

BBIPAYKEHHI, COJIEPIKALIUX




apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

ToxxnecTBeHHBIC TPEOOPA30BAHMS bubmuorexa [JOK
36 BBIp)XEHUH, COMEpKAIIIX

apudmeTHyecKue KBapaTHbIE KOPHU
37 KontposbHas pabota mo teme bubmuorexa [JOK

"KBanpatHblii KOpeHb"
38  KsajpaTHoeypaBHEHHE bubuorexa HOK

dopMyia KOpHEW KBAPATHOIO YPABHEHUSI. bubnmnoreka HOK
39 KonnuecTBO A€CTBUTENBHBIX KOPHEH

KBaJpaTHOI'O YpaBHEHUS

®opmyJiia KOpHEN KBAIPaTHOI'O YPAaBHEHUS. bubnuorexa [HOK
40 KonnyecTBO 1€HCTBUTENBHBIX KOPHEHN

KBaJpaTHOI'O YpaBHEHUS

®opmyiia KOpHEN KBAAPaTHOTO YpaBHEHUSI. bubmuotexa [JOK
41 KonnuecTBO A€MCTBUTENBHBIX KOPHEN

KBaJPaTHOTO YpaBHEHUS

dopMyia KOpHEH KBapPATHOIO YPaBHEHUS. bubmuoreka [JOK
42 KonnuecTBO A€MCTBUTENBHBIX KOPHEN

KBaJPaTHOTO YpaBHEHUS
43 TeopemaBuera bubmuorexa LIOK
44 TeopemaBuera bubmuorexa LIOK

YpaBHeHUsI, CBOAUMBIE K TMHEHHBIM bubnuoteka [JOK
45 YPaBHEHUSAM WIH K KBaJPaTHBIM

YpaBHEHUSIM
16 YpaBHeHHUs, CBOAUMBIE K TMHEHHBIM bubmmoreka LJOK

YPaBHCHHAM UJIU K KBAAPATHBIM




YPaBHEHUSAM

47 KBagparHoeypaBHEHHE C TapaMETPOM bubnnorexa LIOK

48 Pemenue kBapaTHBIX ypaBHEHUI € bubmmoreka [IOK
napameTpamu

49 Pemienue kBagpaTHBIX YpaBHEHUH C bubmuorexa [JOK
rnapameTpamu

50 Pemrenne kBagpaTHbIX ypaBHEHMI, bubnmnorexka HOK
COJIep>KaIINX 3HaK MOIYJIS

51 Pemrenne kBagpaTHbIX ypaBHEHMUI, bubnmnorexka HOK
coJIeprKaIlMX 3HaK MOIYJIs

59 VYpaBHEeHHE KaK MaTeMaTU4YecKasi MOJIENb bubnmnoreka HOK
pealibHOM cUTyaluu

53 Pemrenne TeKCTOBBIX 3a/1a4 C TTOMOIIIBIO bu6mmoreka [IOK
KBaJIpaTHBIX YPaBHEHHIA

54 KonTponbHas padota no teme bubnmnorexka [HOK
"KBanpaTHble ypaBHeHuUs"

55 PaunonansHbIEBbIpa)KEHUS bubnmorexa [IOK

56 ToxnecTBeHHbIETTPe0Opa30BaHUAPALIMOHAT bubmuoreka [JOK
BHBIXBBIPAKEHUN

57 ToxnecTBeHHBIETIPE0Opa30BaHUAPAILIMOHAT bubmmoreka [JOK
bHBIXBBIPAKEHU T

58 ToxnaecTBeHHbIEMPEe0Opa30BaHUSpALIIOHAI bu6muoreka [JOK
BHBIXBBIPAKEHUN

59 ToxnecTBeHHBIETIpe0Opa30BaHUAPAILIMOHAT bubmuoreka [JOK
bHBIXBBIPAXKEHUI

60 Anrebpandeckas n1po0b. JlomycTumelie Bubnnorexa [JOK




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKECHUAX

AnrebGpanueckas Apoob. JlomycTumbie bubnmoreka [JOK
61 3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
paIMOHATBLHBIX BBIPAKECHUSIX
Anrebpandeckas a1po0sb. JlomycTumblie bubmuorexa [JOK
62 3HAYCHHMS TICPEMEHHBIX B IPOOHO-
paIMOHATBLHBIX BBIPAKCHUSIX
63  OCHOBHOECBOWCTBOATEOPANIECKOHIPOOH brbmorexa LIOK
64 OcHoBHOeCBoIcTBOANTeOpanyecKoiiipooun bubmuorexa LIOK
65 CrnosxeHue ¥ BBIYUTAHUE AITeOpanvIecKux bubmuorexa [HOK
npobeit
66 CrnosxeHue ¥ BBIYUTAHNE ANTreOpanvdecKux bubnmnoreka [JOK
npoOeit
67 YMHOXEHUE U ICTICHHUE alreOpandecKux bubmuotexa [JOK
npobeit
68 YMHOXEHUE U ICTICHUE alreOpanvdecKux bubmuotexa [JOK
npobeit
69 YMHOKEHUE U JIeTICHHE alreOpandecKux bubnmnoreka [JOK
npoOeit
70 BozBenenue anredpandeckoit 1podu B bubnuoteka [JOK
CTCTICHb
71 KonTponbnas pabota mo teme "J[poGHo- bubnmoreka [JOK
palroOHaNIbHBIE BEIPAXKEHUS"
72 JIpoOHO-paIMoHATEHBICYPABHCHHUS bubmuorexa LIOK




73

Pemenue 1poOHO-panimoHaTBHBIX
YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM
ypaBHEHUSM

bu6nuoreka [IOK

74

Pemenue 1poOHO-panimoHaTBHBIX
YPaBHEHUU, CBOISIIMXCS K JIMHEUHBIM
YPaBHEHUAM

bu6nuoreka [IOK

75

76

77

Pemenne npoOHO-paiiOHANIBHBIX
YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJISALINXCSA K KBAAPATHBIM
ypaBHEHUSAM

Pemenue npoOHO-panioHaIbHBIX
ypaBHEHUH, CBOJISAIINXCS K KBAAPATHBIM
ypaBHEHUSAM

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

78

Pemenue npoOHO-paliiOHaNbHbBIX
YpaBHEHUM, CBOAIIMXCS K KBaAPAaTHBIM
YPaBHEHUSAM

bu6mmoteka [IOK

79

80

Pemenne npoOHO-paliiOHaNbHbBIX

YpPaBHEHU METOJIOM 3aMEHbI TIEPEMEHHOMN

Pemenue ,Z[pO6HO-paLII/IOHaJ'ILHLIX

ypaBHCHI/Iﬁ METOA0M 3aMCHBI HepeMCHHOﬁ

bu6mmoreka [IOK

bu6nuoreka [IOK

81

Pemenne npoOGHO-paninoHaTBHBIX

ypaBHCHI/Iﬁ METOA0M 3aMCHBI HepeMCHHOﬁ

but6mmoreka [IOK

82

83

Pemenne npoOGHO-paninoHaIBHBIX

YpPaBHEHU METOJIOM 3aMEHbI TIEPEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpoOHO-pallMOHATBHBIX YPaBHEHUH

but6mmoreka [IOK

bu6nuoreka [IOK




Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

bu6nuoreka [IOK

84 IpOOHO-pallMOHANILHBIX YpaBHEHUN

85 Pelenne TeKCTOBBIX 3a7a4 C IOMOIILIO bu6nuoreka [JOK
JTPOOHO-pallMOHATBHBIX YPABHEHUI

86 Perrenuie TEKCTOBBIX 3a74a4 ¢ IOMOIIBIO bu6nmoreka [IOK
IpOOHO-pallMOHANILHBIX YpaBHEHUN

87 Penienne TeKCTOBBIX 331249 ¢ IIOMOIIBIO bubnnoreka IIOK
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN

88 Penienne TeKCTOBBIX 331249 C IOMOIIBIO bubnnoreka IIOK
TpOOHO-pAllMOHATIBHBIX YPABHEHU I

89 I'padmyeckas nHTEpIpeTallUs ypaBHEHUH C bubnmnoreka [HOK
JBYMsI IEPEMEHHBIMU

90 KonTponbnas padora no teme "J{poOHo- bubnnorexka HOK
paloHaIbHble ypaBHEHUS"

01 O6macth ornpeesieHust © MHOXECTBO bubmuotexa [JOK
3HaYeHUN PYHKINH

92 OO6nacTh onpeneaeHus] © MHOKECTBO bubnmnoreka [JOK
3Ha4eHUH PYHKLIUU

93  Cnoco6sI3anannsyHKIHiT brbmiorexa LIOK

94 Ipadukdysximm bubmuorexa [JOK
Urenue cBOMCTB (pyHKIMHU O €€ rpaduKy. bubmmoreka [JOK

95 [Tpumeps! rpadukoB GyHKINH,
OTpaXKaroIIUX peabHbIE MPOLECCHI
OYHKIMH, OMTUCHIBAIOINE MPSMYIO U

96 00paTHYIO IPONOPLHOHATIBLHBIE

3aBUCUMOCTH, UX I'pauKu




OyYHKIMHU, ONUCHIBAIOIIUE NIPAMYIO U

CBoiicTBa CTEIEHH C LIETBIM ITOKa3aTelIeM

97 00paTHYIO ITPOIOPIIMOHAIbHBIC

3aBHUCHUMOCTH, UX TpaduKu

@DYHKIMH, ONUCHIBAIOLIUE MIPAMYIO U bubmmoreka [IOK
98 00paTHYIO IPONOPLHOHATILHBIE

3aBHCUMOCTH, UX IpaduKu
99 Oyukuus Y = X2 u e€ cBoicTBa bubmiorexa [IOK
10 bub OK
0 OyHkuus Y = X2 u e€ cBoiicTBa nomuorexa Il
10 . . bu6nuoreka [IOK
1 Oyukuus Y = X3 u e€ cBoiicTBa
10 . . bubmnoreka IIOK
5 OyHKIMs Y =K/X U €€ CBOICTBa
10 . . bu6mmoreka [IOK
3 OyHKIMS Y =K/X U €€ CBOICTBa
10 . . bubnuoreka [IOK
4 OyHKIMS Y =VX U €€ CBOHCTBA
10 " " bu6mmoreka [JOK
5 KonTponbnas pabota mo teme "OyHKunuu
10 bubnuotexa [JOK
6 CTereHs ¢ IenpIMITOKa3aTeneM
10 . bubmmorexa [JOK
7 CBoiicTBa CTETIEHH C IIeNIBIM MTOKa3aTeIeM
10 . but6mmoreka [IOK
3 CBo¥iCTBa CTEIICHH C IICITBIM ITOKa3aTeieM
10 bubnuoteka [JOK




11 [IpeoOpa3oBanue BHIpAKEHHIA, bubmmoreka [IOK
0 COJIEp>KaINX CTEMEHH C LEIbIM

MoKa3areineM
11 [IpeoOpazoBanue BHIPAKEHHIA, bubmmoreka [IOK
1 COJIEpPIKALINX CTETICHH C IeJTBIM

rokaszaresem
11 [IpeoOpazoBaHue BhIpAXKEHUH, bubnmnoreka HOK
5 COJZIepPIKALINX CTEIIEHH C IeITBIM

roKazaresem
11 . bu6nuoreka [IOK
3 CrannapTHBIMBHIUNCIA
11 . bu6mmoteka [IOK
4 CrannapTHBIMBHIYNCITA
11 JlelicTBuUS ¢ YMCIaMHU, 3alIUCAaHHBIMU B bubmuorexa [JOK
5) CTaHJApTHOM BHJIE
11 JlecTBUS ¢ YncIaMHu, 3alIMCaHHBEIMH B bubnuoreka [IOK
6 CTaHJ]ApPTHOM BUJIE
11 Pa3mepbl 00bEKTOB OKpYXkaroIIero Myupa, bubnmnorexka HOK
7 JUTUTENTLHOCTH TIPOIIECCOB B OKPYIKAIOIIEM

MUpe
11 Pa3mepbl 00bEKTOB OKpYXKAIOIIET0 MUPAa, bu6mmoreka [JOK
3 JUTATENTEHOCTH TIPOIIECCOB B OKPYIKAIOIIEM

MUpe
11 PazMepbl 00bEKTOB OKPYXKAIOIIETO MUPA, bubmuoreka [JOK
9 JUTATENTEHOCTH TIPOIIECCOB B OKPYIKAIOIIEM

MUpe
12 bubmuorexa [JOK

Jlenenue ¢ octaTkoM




12 CpaBHEHUS LIENIBIX YUCEN 10 MO0 bubmmoreka [IOK
1 HaTypaJIbHOTO YKcia
12 CpaBHEHUS 1IEJIBIX YUCEN 10 MOYJIIO bubmmoreka [IOK
2 HaTypaJIbHOT'O Yncia
12 . . bu6nmoteka [IOK
3 CBoiicTBaCpaBHEHUUIIOMOTYJITIO
12 . . bubmnoreka IIOK
4 CaolicTBaCpaBHEHUUIIOMOTYJTIO
12 OcTaTku CyMMBbI U ITPOU3BENEHNUS 110 bubnmnorexka HOK
5) JAHHOMY MOJYJIEO
12 KontposbHas paboTa mo temam bubnmnoreka HOK
6 "Crenenn", "Jlenumocts"

[ToBTropenue u o6o0meHue. Pemenne bubnnorexka HOK
12 JIMHEWHBIX HEPABEHCTB C OJTHOM
7 MEPEMEHHOM U CUCTEM JIMHENHBIX

HEPABEHCTB C OJJHOM IEPEMEHHOMN

[ToBTOpenue u o6od1eHue. Peenne bubnmnorexka HOK
12 JIMHEWHBIX HEPABEHCTB C OJTHOM
8 MIEPEeMEHHOHN ¥ CHCTEM JIMHEWHBIX

HEPABEHCTB C OJJHOM MEPEMEHHOM

[ToBTOpeHnue u 06061IEeHNE. bu6mmoreka [JOK
12 ToxnecTBeHHbIe TpeoOpa3zoBaHUs
9 BBIPXKEHHH, COIEPIKAITUX

apupMeTHYeCKre KBaIpaTHbIe KOPHU

[ToBTOpenue u 06061eHue. Pemmenue bu6muoreka [JOK
13 KBaJpaTHBIX YpaBHEHUU. Pemenne
0 TEKCTOBBIX 3aJ[ad C MOMOIIBIO KBaIPAaTHBIX

YpaBHEHUU




13 [ToBTropenue u o6o0mmenue. Pemenue 1 bubmmoreka [IOK
1 3a7a4 U3 peaIbHOMN JKU3HU
13 [ToBTOpenue u o6oOIIEHHE. bubmmoreka [IOK
5 ToxnecTBeHHbIE TPeoOpa3zoBaHUs 1
paLMOHAIBHBIX BBIPAKCHUI
[ToBTOpenue u 06o0meHue. Pemenue bu6nmoreka [IOK
IpOOHO-pallMOHANBHBIX YPABHEHHH,
13 CBOMSIIMXCS K JIMHCHHBIM HJIH K
3 KBaJ[PaTHBIM YPAaBHEHHUSIM. 1
PemennerekcToBbIxX3a1ay ¢
MTOMOIIBIOIPOOHO-
panMOHAIBHBIXYPaBHEHUH
13 [ToBTOpenue u 0600meHue. Pemenne 1
4 TEKCTOBBIX 3aJ[a4d Pa3IMYHBIMHU CIIOCOOAMU
13
5 HTorosasikoHTpobHasspaboTa 1
13 [ToBTOpenue u o6o61eHue. Pemenne 1
6 3a7a4 U3 pealbHON JKU3HH
OBUIEE KOJIMYECTBO YACOB I1O 136

[NPOTPAMME




9 KJIACC

Ne
n/ Temaypoka

KoanuecTrBouacoB

Bce
ro

KonTposbHbiepa
00ThI

IIpakTHYeckuepa
00TBI

DJIeKTPOHHBbIeNU(PPOBHICOOPA30BATEIBLH
blepecypchl

Oynuknwus. CBolicTBa HYHKITUI:
HYIH (QYHKIIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
MIPOMEKYTKH BO3PACTAHHS U
yObIBaHUS (PYHKIINH, YETHBIE U
He4y€THbIe PYHKIMU, HanOobIee
Y HauMeEHbIIIee 3HaUCHUS (PYHKIHH

Oynxkius. CBolicTBa QyHKIHIA:
HYIH QYHKIHH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (DYHKIIUH,
MIPOMEKYTKH BO3pACTaHMs U
yObIBaHUS QYHKINU, YETHBIE U
Heu€THbIE PYHKIMHU, HauOoIbIIee
Y HaMeHbIIIee 3HaueHUs (PyHKITIH

IToctpoenue rpagukoB GpyHKIMIA C
MOMOIIIBIO TTPeoOpa3oBaHuit

bu6mmoreka [JOK

[Toctpoenue rpadukoB GpyHKUIUH C
MTOMOIIIbIO TTPE0Opa30BaHUMA
KBanparnsiii Tpéxunen. Kopuau
KBaJIpaTHOI'O TPEXUJICHA
Pa3noxxenue kBazpaTHOrO

TpEXUJIEHA HA JIMHEHWHbBIE
MHOKHTEIHN

bu6mmorexa [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK




Pasnoxxenune kBagpaTHOro
TpEXUJICHA Ha JIMHEHHBIE
MHOKHUTEIH

bubmuoreka [JOK

10

KBagpatuunas pyHkuus u eé
CBOMCTBA

[Tapabo:a, KOOpIUHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl
[TocTpoenuerpadukakBapaTUIHO
HdyHKIIIN

bubmuoreka [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

11

[TocTpoennerpapukakBaIpaTUIHO
HhyHKIIIN

bubmuoreka [JOK

12

13

14

[TocTpoenuerpadukakBaapaTUIHO
HdyHkIIu

[Tonoxxenue rpaduka
KBaJIpaTHYHON (PYHKIINU B
3aBHCHUMOCTH OT €€

KO3 PHUIIHEHTOB

[Tonoxxenue rpaduka
KBaIpaTHYHON (PYHKIINU B
3aBHCHUMOCTH OT €€

KO3 PHUIIHEHTOB

bubmuoreka [JOK

bu6mmoreka [JOK

bu6mmorexa [IOK

15

Wcnons30BaHne CBOUCTB
KBaIpaTUYHON QYHKIIUH IS
penieHus 3aay

bu6mmorexa [JOK

16

Wcnons30BaHne CBOUCTB
KBaJIpaTUYHON QYHKIMH IS
perieHus 3ana4y

bu6mmorexa [JOK




17

Hcnonk3oBanue cBOUCTB
KBaJApaTUYHON QYHKIIUU TS
perieHus 3ana4y

bubmuoreka [JOK

18

Crenennble QyHKIIMH C
HATYpaJbHBIMH [TOKA3aTEISIMU, UX
rpaduKu U CBOICTBa

bubmuoreka [JOK

19

20

21

CrenenHble QyHKIIMU C
HATYpaJbHBIMH ITOKA3aTENISIMU, UX
rpaduKy U CBOICTBa

CrenenHbie GYHKIUU C
HATypaJIbHBIMU MOKa3aTeNsIMU, UX
rpaduKku U CBOKCTBA

CrenenHble QYHKIUU C
HATypaJbHBIMU TMOKa3aTeNsIMU, UX
rpaduKu 1 CBOMCTBA

bubmuoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK

22

IpabukudyHKImin: y = VX , y =
WNx,y=|x|

bu6mmorexa [IOK

23

24

I'paduxudyskimii: y =Vx , y = \x
Y =[x

I'paduxudynkimii: y = \x , y =
WX, y=|x|

bu6mmoreka [JOK

bu6mmoreka [JOK

25

KonTponbHas pabora no teme
"®yHkuun"

bu6mmorexa [JOK

26

27

IlonsATHE O pelIEHNN HEPABEHCTBA
C OJIHOM MEPEMEHHOM.
MHOX€eCTBOPEIIEHNHHEPABEHCTBA

KBanpaTHble HEpaBEHCTBA C OJHOU
MEPEMEHHOMN

bubmuoreka [JOK

bu6mmoreka [JOK




KBanpaTHble HEpaBEHCTBA C OJJHOM

bubmuoreka [JOK

28 .
MepeMEeHHOMN
Pemenuie HepaBeHCTB bubmmorexa [IOK
29 rpadUueCcKUM METOJIOM U METOJIOM
WHTEPBAJIOB
Pemienue HepaBeHCTB bubmuoreka [JOK
30 rpagu4ecKuM METOJ0M H METOJI0OM
WHTEPBAJIOB
31 Hepagencrna, bubnnoreka [JOK
coJiep>Kalre3HaKMOTYIIst
39 HepaBencraa, bubmmorexa [IOK
coJiepKaIIMe3HAKMO YISt
33 CucreMbl HEpaBEHCTB C OJTHOM bu6mmoreka [JOK
MepEMEHHOMN
34 Cucrembl HEpaBEHCTB C OAHOU bubnunoreka [JOK
IIEpEMEHHOM
Pemenne TekcTOBBIX 335124 C bu6mmorexa [IOK
35 MTOMOIIIBIO0 HEPABEHCTB, CUCTEM
HEPaBEHCTB
Pemenne TekcTOBBIX 335124 € bu6mmorekxa [IOK
36 MTOMOIIBIO0 HEPABEHCTB, CUCTEM
HEPaBEHCTB
HepaseHctBo ¢ nByms bubmuorexa [IOK
37 nepeMeHHbIME. Pemenne
HEPaBEHCTBA C IBYMS
MIePEeMEHHBIMHU
38 I'paduueckuit MeTo pereHus bubnuorexa [IOK

CUCTEM HEPABEHCTB C ABYMS




MEPpCMECHHBIMU

39

40

Cucremsl HEPAaBCHCTB C ABYMs
MEPpCMCHHBIMU

KonTponbnas pabora no teme
"KBanparHubie HepaBeHCTBA"

bu6mmoreka [JOK

bu6mmoreka [JOK

41

42

43

44

45

46

bukBanpaTHbieypaBHEHHUS

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCWIBHBIX NPE0Opa30BaHUA,
3aMEHBI IEPEMEHHON,
rpaduuecKoro MeToja npu
peuieHuu ypaBHeHu 3-i u 4-i
CTEIICHEU

[Ipumepsl NpUMEHEHUI METOIOB
PaBHOCWIBHBIX MPE0Opa30BaHUM,
3aMEHBI IEPEMEHHOM,
rpaduuecKoro MeToja npu
pelieHny ypaBHeHu# 3-it u 4-i
CTCTICHEH

IIpuMepsl IpUMEHEHH METO0B
PaBHOCWJIBHBIX MPEOOpa30BaHUM,
3aMEHBI IEPEMEHHOM,
rpaguIecKoro MeTo1a Mpu
penieHnu ypaBHeHU 3-ii u 4-i
CTCTICHEH

Pemenue 1poOHO-paiMoHaIbHBIX
YPaBHEHUI U HEPABEHCTB

Pemenue 1po6HO-paimoHaIBHBIX
YPaBHEHUU U HEPABEHCTB

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK




47

Pemenue 1poOHO-panimoHaIBHBIX
ypaBHEHUIl 1 HEPABEHCTB

bubmuoreka [JOK

48

49

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB
Pemenue cucrem ypaBHEeHHI C
JBYMS IEPEMEHHBIMU

bubmuoreka [JOK

bu6mmoreka [JOK

50

Pemenne cucreM ypaBHEeHUH ¢
IBYMsI IEPEMEHHBIMU

bubmuoreka [JOK

51

52

53

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
MIEpEeMEHHBIMU

Pelrenne nmpocTenimx cucTtemM
HEJIMHENHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

bubmuoreka [JOK

bubmuoreka [JOK

bu6mmoreka [JOK

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

bu6mmorexa [IOK

55

I'paduaeckuii MmeToa pereHus
CUCTEMBI HEJIMHEWHBIX YPaBHEHUN
C IByMS IEpEMEHHBIMH

bu6mmorexa [IOK

56

S7

I'padmyeckuit MmeTos pereHus
CUCTEMBI HEJIMHEWHBIX YPaBHEHUN
C IByMsI IEPEMEHHBIMU

Cucrema 1ByX HETUHENHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

bubmuoreka [JOK

bu6mmoreka [JOK




KaK MOJIEJIb pEaIbHOW CUTyaluu

58

59

60

CucreMa IBYX HEJIMHEUHBIX
YpaBHEHUM C JBYMS IEPEMEHHBIMU
KaK MOJIEJIb pEaIbHOM CUTyaluu

CucreMa IByX HEJIMHEUHBIX
yYpaBHEHUH € ABYMS IEPEMEHHBIMHU
KaK MOJIEJIb peasibHOM CUTyaluu

Cucrema 1ByX HEJIMHEMHBIX
ypaBHEHUH C IByMS IEpEMEHHBIMU
KaK MOJIEJIb peasibHOM CUTyaluu

bu6mmoreka [JOK

bubmuoreka [JOK

61

Cucrema HETMHENHBIX YpaBHEHUM
C IMapaMeTpoM

bubmuoreka [JOK

62

63

Cucrema HETMHENHBIX YPaBHEHUM
C NapaMeTpom

Cucrema HETMHENHBIX YPaBHEHUM
C IIapaMeTpoM

bubmuoreka [JOK

bu6mmoreka [JOK

64

65

66

67

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonrtponbHas pabota no reme
"VpaBHeHMsI, HEpaBEHCTBA U UX
CUCTEMBI"

ITonsTre uncaoBOM
nociaenoBareabHOCTH. KoHeuHble 1
OCCKOHEUHBIE
MOCJIEIOBATEILHOCTH

OrpanunydeHHas
1ocye10BaTeNbHOCTb. MOHOTOHHO
Bo3pacTaromas (yobIBaromiasi)

bu6mmorexa [IOK

bu6mmoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK




IIOCICI0BATCIBHOCTD

68

CrniocoObl 3a1aHust
IIOCJIEI0BATEIbHOCTH:
OIUCATENIbHBIN, TAOJUYHBIH, C
MOMOIIBIO (hOPMYITBI N-TO YICHA,
PEKYPPEHTHBII

bu6mmoreka [JOK

69

70

Apudmernueckas u
T€OMETPUYECKASTIPOTPECCUH

Apudmernueckas u
reOMEeTPHUYECKAAIIPOrPECCUn

bubmuoreka [JOK

bubmuoreka [JOK

71

CBoiicTBa WICHOB
apuMeTHIecKoi u
reOMETPUYECKOMN Mporpeccuii

bubmuoreka [JOK

72

73

74

CaoiicTBa 4JI€HOB
apudmeTnyeckoit u
r€OMETPUYECKON ITPOTPECCUI

@opMyIbl N-T0 YIeHa
apu(pMeTHIeCKon
r€OMETPUYECKON ITPOTPECCUI
@opMyIbl N-T0 YIeHa
apu(pMeTHUECKON U
T€OMETPUYECKON ITPOrPECCUI

bu6mmorexa [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

75

@opMyIbl N-TO YIeHa
apu(pMeTHUECKON U
T€OMETPUYECKON ITPOrPECCUI

bu6mmorexa [JOK

76

®opMysbl CyMMBI IEPBBIX N
YJIEHOB apu(PMETHYECKON 1
r€OMETPUYECKON MpOrpeccuid

bu6mmorexa [JOK




77

®opMyIIbl CYMMBI IEPBBIX N
YJIEHOB apu(METHUYECKO 1
F€OMETPUYECKON MpOrpeccuid

bubmuoreka [JOK

78

®opMysbl CyMMBI IEPBBIX N
YJICHOB apu()hMETHUECKON 1
Tr€OMETPUYECKON ITPOrPECCUI

bubmuoreka [JOK

79

80

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIAJIBI U KPEUTHI

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJIBl U KPEIUTHI

bubmuoreka [JOK

bubmuoreka [JOK

81

3a1auu Ha MPOIICHTHI, OAHKOBCKUE
BKJIAJIBI U KPEUTHI

82

83

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIAJTBI U KPEIUTHI

33,[[8.‘11/1 Ha IMPOUCHTHI, 0aHKOBCKHE
BKJIaZIbl U KPCJAUTHI

bubmuoreka [JOK

bu6mmoreka [JOK

84

85

86

87

3ajaun Ha MIPOIICHTHI, AHKOBCKHUE
BKJIAJTBI U KPEUTHI

33,[[8.‘11/1 Ha MIMPOUCHTHI, OaHKOBCKHE
BKJIaZIbl U KPCJAUTHI

IIpencrasnenue 0 CXOAUMOCTH
IIOCJIEI0BATEIBLHOCTH, O
CYMMHUPOBaHUU OECKOHEYHO
yOBIBatOLIEH reoMeTpuIecKoit
IIPOrpeCcCUu

IIpencrasnenue 0 CXOAUMOCTH

M0CJIeI0BATENbHOCTH, O
CYMMHUPOBaHUU OECKOHEYHO

bu6mmorexa [IOK

bu6mmoreka [JOK

bubmuorexa [JOK

bubmuoreka [JOK




yOBIBaroIei reoMeTpu4IecKoi

MIPOrpeccuun
88 MeroamaTeMaTHIECKONUHTYKITUN Bubuorexa TIOK
89 MeTtoamaTeMaTH4eCKOHUHTYKITHH Bubanorexa [IOK
KonrponsHas pabora o reme bubmmorexa [IOK
90 "YuciioBble NOCIEA0BATEIBHOCTH
U nporpeccun”
01 Kopens n-it crenenu. CoiicTBa bubmmorexa [IOK
KOpHSI N-i CTeNEHU
92 Kopens n-it crenenn. CoiicTBa bubnnoreka [JOK
KOpHSI N-i CTeNEHU
93 Kopens n-it crenenn. CoiicTBa bubnnoreka [JOK
KOpHsI N-U CTENIEHU
94 Crenens ¢ palioOHATBHBIM bubnuotexa [JOK
ITOKa3aTesIeM U €€ CBOMCTBA
95 Crenenb ¢ palliOHaIbHBIM bubnunoreka [JOK
ITOKa3aTesIeM U €€ CBOMCTBA
96 Crenenb ¢ palliOHAIbHBIM bubnunoreka [JOK
MOKa3aTesIieM U €€ CBOKCTBA
ToxnecTBeHHbIe TpeoOpa3zoBaHUs bubnnoreka [JOK
97 BBIPOKEHHH, COZEPKALTUX KOPCHB
N-i cTeneHu
ToxaecTBeHHbIE TPeoOpa3oBaHU bubnmoreka [JOK
98 BBIpO)XEHUH, COJlEpKAIIUX KOPEHb
N-i cTeneHu
99 ToxnecTBeHHBIE TPeoOpa3oBaHU bubnmoreka [JOK

BBIPAXKEHUI, COEPIKALUX KOPEHD




N-i cTeneHn

100

101

102

ToxnaecTBeHHbIE TPpeoOpa3zoBaHU
BBIPXKECHU, COJEPKALIUX CTEIIECHb
C pallMOHAJILHBIM TOKa3aTeleM

ToxnaecTBeHHbIE TPpe0Opa3z0BaHUs
BBIpXXEHUI, CO/IepKAIUX CTEIIEHb
C palMOHANILHBIM [TOKa3aTeIeM

KonTponbnas pabora o teme
"CTeneHsp ¢ palOHaAIbHBIM
nokasaresnem"

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

103

[ToBTropenue u o6o0menue. Yucna
Y BBIYHCIICHHUS (3aITUCh,
CpaBHEHHUE, JICUCTBHUS C
JeHCTBUTENLHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

bubmuoreka [JOK

104

[ToBTOpenue u o6o61eHue. Ynucna
Y BBIYHCJICHHUS (3AITUCh,
CpaBHEHHE, IEUCTBUS C
JeMCTBUTENLHBIMU YHCIIAMHU,
qHCII0Bas MpsMast)

bu6mmorexa [IOK

105

[ToBTOpenue u o6o6meHue. Ynucna
Y BbIUUCIIEHUS (IPOLIEHTHI,
OTHOILIEHHMS, TIPOTIOPLIUH)

106

107

[ToBTOpenue u o6o6meHue. Ynucna
Y BBIYHCIICHUS (TIPOIICHTHI,
OTHOIIECHHUS, TIPOIIOPIIIH )

[ToBTOpenue u 0606menHue. Yncna
1 BBIUUCIIEHHUS (pELIeHHE 3a/1a4 U3




peanbHOM KU3HU)

108

109

110

111

112

113

114

[ToBTOpenue u 0600menue. Yucna
U BbIUUCIIEHUS (pELIeHUE 3a/1a4 U3
peanbHOM KU3HU)

[ToBTOpenue u 0600menue. Yucna
Y BBIUKCIICHHS (OKPYTJICHHUE,
MPUOIMKEHUE, OIICHKA)

[ToBTOpEeHME M 00OOIICHNE.
TekcroBbie 3a1aun (peuicHue
TEKCTOBBIX 33124
apu(METHYECKUM U
anredpanvecKuM croco0aMu)

[ToBTOpEeHME M 00OOIICHNE.
TexcToBble 3aauu (perieHue
TEKCTOBBIX 33724
apumMeTHuyecKuM u
anredpanvdeckuM crnocodamMm)

[ToBTOpenue u o6oOIIEHHE.
TekcroBbIe 3a1aun (pemeHne
TEKCTOBBIX 33Ja4
apUPMETHUECKUM H
anredpanvyeckuM crnoco0amm)

[ToBTOpenue u o6oOIIEHHE.
TekcroBbIe 3a1auu (penieHne
TEKCTOBBIX 33Ja4
apUPMETHYECKUM H
anredpanvyeckuM croco0amn)

[ToBTOpenue u o0oOIIEHHE.
TekcToBble 3a1auu (perieHue




TEKCTOBBIX 337124
apu(pMETUIECKUM U
anredpandecKuM croco0amMu)

115

[ToBTrOpenue u o6o0IICHNE.
TexcroBbie 3a1a4n (peuieHue
TEKCTOBBIX 33]a4
apu(pMETUIECKUM U
anredpanvecKuM croco0aMu)

116

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKCHUH, COJICPIKAIINX CTEIICHb
C LIEJIBIM TTOKa3aTesIeM)

117

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvaecKux
BBIpQ)XEHUI, CoJIepKalUX CTENEeHb
C LIEJIBIM TT0KA3aTeNIeM )

118

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXKEHUS
(mpeobpazoBaHme anredpanvaecKux
BBIp)XEHUI, COJIepKAIUX CTETeHb
C LIEJIBIM TTOKa3aTeleM)

119

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue anredpanvaecKux
BBIp)XEHUI, CofepKaIx
apudmeTnuecKuil KBaIpaTHBIN
KOPEHb)




120

121

122

123

124

125

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXKEHUI, COIepKaIIUX
apru(METUYECKUIN KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME M 000OIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvIecKux
BBIpXKEHUH, COIepKaAIIUX
apuMeTHIeCKUi KBaIpaTHBIN
KOpEHB)

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaKEHUS
(mpeobpazoBaHueE 1ENBIX U
JTPOOHO-palMOHATBHBIX
BBIPAKEHUI)

[ToBTOpenue u o6oOIIEeHHE.
AnreOpanueckue BBIpaXKESHUS
(mpeobpazoBaHuE 1ENBIX U
JTPOOHO-palMOHATIBFHBIX
BBIPAKEHUI)

[ToBTOpenue u o6oOIIEHHE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHMe LENBIX U
JTPOOHO-pAMOHATHFHBIX
BBIPAKEHHUI)

[ToBTOpenue u o0oOIIEHHE.
AnrebpanuecKue BHIPAKCHHS




(mpeoOpa3oBaHUE ETBIX U
IpoOHO-PaMOHATBHBIX
BBIPKCHHI)

126

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHUs
(paznoxeHne MHOTOWICHA Ha
MHOXKUTEIH, B TOM YHCIIE C
UCIIOJIB30BaHUEM (HOPMYIT
COKPALIEHHOTO YMHOXKEHHSI)

127

128

129

130

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(pa3nokeHne MHOTOYJICHA Ha
MHOYKHUTEIH, B TOM YHCJIE C
UCIIOJIB30BaHUEM (HOPMYIT
COKPALIEHHOTO YMHOKEHHSI)

[ToBTOpeHue u 060061IEeHNE.
AnreGpanyeckue BbIpaKeHUs
(pa3noxeHne MHOTOYJIEHA Ha
MHOYKHUTEJH, B TOM YHUCIIE C
UCMOJIb30BaHUEM (hopMyIT
COKPAIIEHHOT'O0 YMHOKEHHSI)
[ToBTOpenue u o6o0IIEHHE.

AnrebpanuecKue BHIPAKCHHS
(MozenupoBaHHe ¢ IOMOIIbIO

(bopMyI peabHBIX MPOLECCOB U

SIBIICHUI)

@yHKIMH (IOCTPOEHUE, CBOMCTBA

M3YYCHHBIX (DYHKITHIA)

131

[ToBTOpEeHME U 00OOIIECHNE.




@yHKIMH (IOCTPOEHUE, CBOMCTBA
M3y4YEHHBIX (DYHKITHIT)

[ToBTOpenue u o6oOIIEHHE.

132  Oyskuu (MOCTPOCHHE, CBOWCTBA 1
M3YYCHHBIX (DYHKITHIA)
[ToBTOpEeHME M 000OIICHNE.

133 Oynkuuu (rpaduyeckoe pemeHue 1
YpaBHEHUH U UX CUCTEM)
[ToBTOpEeHME M 00OOIICHNE.

134  Oyukuuu (rpaduyeckoe pemeHue 1
YPaBHEHUH U X CHUCTEM)

135  HroroBaskoHTposbHasIpaboTa 1
[ToBTOpEeHME M 00OOIICHNE.

136 ~ ®yHkuMH (MOAETHPOBAHUE 1
peaJIbHBIX MPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

2.

3.

Anre6pa 7 kimacc. YueOHHK 111 00111e00pa30oBaTeIbHBIX OpraHu3aIii.
A.I' ' Mep3msik, B.M. [lonsxos-M. Benrta-I"pad, 2019r.
Anrebpa 8 kimacc. YueOHuK A1 00111€00pa30BaTEIbHBIX OPTaHU3aAINN.
A.I' ' Mep3msik, B.M. [lonskos-M. Benrta-I"pad, 2019r.
Anrebpa 9 kmacc. YueOHuK A1 00111€00pa30BaTEIbHBIX OPTaHU3aAIUN.
A.I' ' Mep3msik, B.M. [lonsxos-M. Benrta-I"pad, 2022r.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1.

2.

3.

Anrebpa 7 kinacc. Y4eOHUK i 00111€00pa30BaTeIbHBIX OPTaHU3aIUH.
A.I''Mep3insak, B.M. IlonsikoB-M. Benta-I'pad, 2019r.

Anrebpa 8 kimacc. YueOHuK A1 00111€00pa30BaTEIbHBIX OPTaHU3aIHH.
A.I''Mep3insak, B.M. IlonsikoB-M. Benta-I'pad, 2019r.

Anrebpa 9 kinacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX OpraHU3allui.

A.I' ' Mep3msik, B.M. [lonsxos-M. Benrta-I"pad, 2022r.

AnreOpa : 7 kinacc : Meroguueckoe nocooue / E.B. byuko, A.I'. Mep3iisik,
B.M.IlonsikoB. — 2-e u3a., crepeoturt. — M. :Benrana-I'pad, 2019.
Anrebpa : 8 kiacc : Meroauueckoe rnocodue / E.B. bynko, A.I'. Mep3nsik,
B.M.IlonsikoB. — 2-e u3., crepeorun. — M. :Benrana-I"pad, 2019
Anrebpa : 8 kiacc : Mmeroauueckoe nocodue / E.B. bynko, A.I'. Mep3msik,
B.M.IlonsikoB. — 2-e u3., crepeotun. — M. :Benrana-I"pad, 2019

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru




BOCMUTATENbHOM PaboThl)

Yuet nporpammbl BOCNMMTaHUA (I/l3 CDe,u,epaanoro KaneHaapHOoro rnJsiaHa

No Meponpustus Cpoku
n/m
1 JleHb3HaHMI; 1 cenTsaOps
2 Jlenb okoH4anusg BTopoit MuUpoBOM BOMHBI, J[€Hb 3 ceHTsa0ps
COJIUJIAPHOCTU B OOphOE C TEPPOPU3IMOM.
3 JleHB3aUTEKUBOTHBIX; 4 okTs0ps
4 JleHpYunrens 5 okTA0Ops
5 JlenpoTIia TPEThEBOCKPECECHBEOKTSI
Ops
6 JleHbHApOTHOTOETMHCTBA 4 HOsOps
7 butsa 3a MockBy, Mex1yHapOIHbIN I€Hb 5 nexabps
T0OpPOBOJIBIICB
8 Hennl epoeBOTedecTBa 9 nexabps
9 JleHbrpaByeioBeKa 10 nexabps
10 HenpKoncturynunPoccuiickorn®enepannu 12 nexabps
11 «TarbsiHMHACHBY (MPA3THUKCTYICHTOB) 25 sHBaps
12 JlenbcHATUAOIOKA MBI [eHUHTpaTa 27sHBaps
13 JleHbpyCCKOMHAYKHU 8 dempais
14 MexayHapOoIHBIMAEHBPOJHOTOSI3bIKA 21 despans
15 Jenp3anmutHukaOTeuecTBa 23 despans
16 Jenb Boccoenunenus: Kpeima ¢ Poccuent 18 mapra
17 JIeHbKOCMOHABTHUKH 12 anpens
18 JennlloGeabl 9 mas




		2023-09-18T14:04:02+0400
	Ившина Елена Михайловна




