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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEYMBAET U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK K TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OoOy4JaronMxcsi HAy4YHbIX MPEACTABICHUM O TIPOUCXOXKJIEHUU U CYIIHOCTHU
anredpanyecknux abCTpakiuii, crmoco0e OTpakKeHHs] MAaTeMAaTHYeCKOW HayKou
SBJICHMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJIM MATEMATUYECKOTO
MOJICJIUPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(bOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHHUS, HEOOXOAMMBIX
JUIsL ajanTallid B COBPEMEHHOM IudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILIECHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkieHuss. OcBoeHHe Kypca anreOpbl 00eCHeunBaeT Pa3BUTHE JIOTUYECKOTO
MBILIUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anreOpe MpearnosaracT 3HAYUTENbHBIA OOBEM CaMOCTOSITEILHOU
NEATEIbHOCTH O0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealn3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayO0nEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUH pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYSI C
IpYyTMMH €ro JUHMSIMH. B Xxone u3ydeHus Kypca oOydaroluMcsi MPUXOAUTCA
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHS M  CIOCOOCTBYIOIIME  OBJQJCHUI0O  OOYYarOIIMMHKCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTelbHOM M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCina W BBIYHCICHUS CIYXKUT OCHOBOW IS
JaNbHENIIer0 U3y4eHUs: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOTr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaroIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 0011I€TO
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYNIHPYETCS BOKPYT  pallMOHAJIbHBIX
BbIpaXEHUN. Anredpa JEMOHCTpPUPYET 3HAUEHME MATEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOro Mupa. B 3amaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YAaCTHOCTH, IS
OCBOGHHUS Kypca UWHGOPMATUKHA, M OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenui. IlpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copnepxanre pyHKIMOHAIBHO-TPAQUUECKON JTMHUH HALEIEHO Ha MOJyYeHUe
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEICTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJHMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHubIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBSI3aHHBIX C HUM METOJIOB
pemieHuss 3amgad. Aunredpa SBJISETCS A3BIKOM JJIi  ONKCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTE€MAaTH4YeCKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI CIOCOOCTBYIOT (OPMHUPOBAHHIO yMEHUMU
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHUS, PA3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIUXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS 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
kiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAJOYMBAHME M apumeTHUecKue
JEUCTBUS C PAallMOHAJIBLHBIMU YKcaaMy. YuciioBas nmpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM TIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JIECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUA.

Pemenue TekcTOBBIX 3ama4d apudMeTndeckuM criocodbom. Pemenue 3amay u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIIECHUN
U TPOMNOpUUH MpU pelIeHUH 3a/ay, pelIeHHe 3ajady Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocTaBHble yucia. UETHple W He4y€THbIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HanGonpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3aumHo nipocteie uncia. Anroputm EBknmaa.

Jlenenue ¢ octaTkoM. AprupMETHYECKUE ONIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPAKEHUSA

BrlpaxkeHne ¢ NEpEeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C IEPEMEHHBIMM.
[IpencraBieHre 3aBUCUMOCTU MEK]1y BETMYMHAMU B BUJI€ (POPMYIIBI.

ToxnectBo. ToxaecTBEeHHbIE TPEOOPa30BAHUS ANTreOpanvyecKux BbIPAKEHUM.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoroujieH cTaHaapTHOro Bujaa. CTENneHb MHOTIOWICHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOpazoBanue
LIEJIOr0 BBIPaXEHHSI B MHOTOWICH. KOopHrM MHOTOUJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAaT CYMMbI U KBAaJIpaT pa3HOCTU
JIBYX BBIpAXEHUH, KyO CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTh
KBaJI[paTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUIA, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BhiHeceHrne 00111ero MHOKHUTEIS 3a
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTh ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJAENb PEAIbHOW CUTYaINH.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOW. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIBHON CUTYAIIMH.

DOyHKIMHA

Koopaunara Touku Ha npssmou. YUnciioBbIe IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOHN TuiockocTH. IlpuMepsl rpadukoB, 3agaHHbIx (popmynamu. Urtenue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHarue QyHKuuu.
OyHKIUs Kak MareMmarhdeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
onpejenieHuss W o6nacTh 3HadyeHW ¢yHkiuu. CrnocoObl 3afaHusi (QYHKIIUH.
I'paduk pynkuuu. IloHaTHsS MakcuMymMa U MUHHMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PEANbHBIX 3aBUCUMOCTEMN.

Jluneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHoM (QyHkuuu. I['padux
¢bynkuu Y = |X|. Kycouno-3amanubie (GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartHbie KOpHU. Apu(MeTHUECKII KBaAPAaTHBIA KOPEHb U €ro CBOICTBA.
[TonsiTne uppanmoHanbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMM.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIIBHBIX
qucel.

[IpencraBienuss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HAaTypaJbHBIX, LEIbIX, PALUOHAIBHBIX, JIEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YuciaoBble IPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. Octatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl 0OBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh IPOIIECCOB B
OKpyxaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredpanvyecKue BbIPpAKEHUA

Anrebpanyeckas apoOb. JlomycTuMble 3HAUYEHUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpakKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoi apoOwu.



CrnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHHE alreOpandeckux IpoOeH.
Brinenenue menoit gactu anredpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUMH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue  KBaJpaTHbIE KOpPHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHHI, COEpkKAIIMX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
Kosim4ecTBO NENCTBUTENBHBIX KOPHEW KBAaJPAaTHOTO ypaBHEeHUs. Teopema Buera.
YpaBHEeHUs, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PenieHne TeKCTOBBIX 3a4a4 C
ITOMOINIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHMs. PelieHue  ApoOHO-pallMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAllMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ TBYMs IEPEMEHHBIMHU.

Uucnosble HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. CI0KEHHE
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OLICHUBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pelIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPABEHCTBO C OJHOM NMEPEMEHHONW M MHOKECTBA €r0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM.

DOyHKIUU

OO6uacTh onpeaeneHust 1 MHOXECTBO 3HaueHU (GyHkunu. CriocoObl 3a1aHus
¢bynkuunid. ['padux dynkumnn. Utenue coiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

Jluneinas Qynkus. DyYHKIUU, ONMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

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

9 KITIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPalMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPIKALUX CTENEHD C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHnii, 3aMEHBbl TMEPEMEHHOH, IpadHUuecKoro MeToja MNpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHEe.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHMI C ABYyMS ITEpEMEHHBIMU. Pemenue mpocrenmumx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMI € JIByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMsS NEPEMEHHBIMH KaK MOJEIb PEabHOU
CUTYaIINH.

Uucnosele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpPEeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. IIpocTelimue HepaBeHCTBA € TapaMETPOM.

Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 11ByMs IepeMeHHbIMH. PellieHne HepaBEeHCTBa C JBYMS
nepeMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU.

DOyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUSA (PYHKIUWU,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunass ¢ynknuss u e€ cBoicTBa. Mcmonb3oBaHHe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBaapatnyHo ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH OT & koo duirentoB. padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)® +n. [ocTpoerne rpaduxoB GYHKIHIT ¢ TOMOLIBIO PEOOPa30BAHHIL.

Jpo6Ho-nuueiinas Gyuknus. MccnenoBanue QyHKIIHIA.

®yHkus Y = X' ¢ HaTypaIbHBIM TT0Ka3aTesneM N u eé rpaduk.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[Tonsitue wwcnoBolt mocienoBaTenbHOCTU. KoOHeuHbIE W OECKOHEYHBIS
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  moclieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOIIBI0 (HOPMYIBI N-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mporpeccur. (CBOHCTBa UJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYecKoil U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOILICHTHI,
OAHKOBCKHE BKJIAbl, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OeCKOHEYHO yObIBAIOIICH reOMETPHUUECKON MPOTPECCHH.

Meron matematnueckon nHaykuuu. [Ipocreimme npumepsl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K JIOCTMIKEHUSAM  POCCUHCKHUX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEaTU3alUU €ro
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHHHM BCEHM JKU3HU NJis YCHEIHOM MNpodeccHoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHUKH U MAaTeMaTHYECKOW KYJbTYpOW Kak CpeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN 1€ATEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOT0 XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelIeHHUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y JPYTUX JOJIeH, MpuoOpeTarb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUIIOTE3bl 00 0OBEKTaX U SABJICHUSIX, B TOM YHCIIC paHEC HEU3BECTHBIX,
OCO3HaBaTh JCPUIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH W
MOCJICACTBUS, (OPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSIMH,  YHUBEPCAJIbHBIMH  KOMMYHHMKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJIITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATh M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUW MEXKIYy TMOHATHUSAMH, (DOpMyIUpOBaAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PpEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENIFHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoil 1 NX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHuKaTHBHBIC YHHBEpPCaAJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeaIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ 0OCYXXIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHMPOBATH OPTaHW3aIUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJabTaTa M KadeCTBO CBOETO BKJIaJa B OOMmMUN pe3yslbTaT TIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEeHIeHUs 3aJaud (UJd €ero
4acTh), BBIOMpaTh CHOCOO pelleHHs ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSM, OOBSACHATH MPUUYUHBI JOCTHKEHHS WK HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIpAXKaTh AMOLUHU TPU H3yYCHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydyeHus B 7 kj1acce 0Oy4aromuics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCJIEHUS

PammmonanesHbBIE UnCHa.

[lepexoauTh OT 0mHOM (OPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHUCENT MpH pPEUIeHUU 3aaad, MPOBEIACHUU
pacCcy)IEHUN U TOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMU, UCIIOIb30BaTh CBOMCTBA YHCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUH.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUN, COAEpKAIUX PalMOHAIbHBIC
Yyucia W CTENEHH C HaTypaJlbHBIM IOKa3aTelieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
IIPY PEIISHUH PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOW TOYHOCTBIO, a TakKXe IO CMBICIY
MPAaKTUYECKONM CUTyalluu, BBINOJHATh NPUKUIKY W OIEHKY pe3yibTaTa
BBIYMCJIEHUW, OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3a/ady.

Pemate TekcTOBBIE 3amauu apu(PMETHUECKHUM CIOCOOOM, HCIOJIB30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MPU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3aJa4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1emuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYPaJIbHbBIC YUCIIA.

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

Haxonute HamOONBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCEN U UCIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI1 IO MOJTYJIIO.

AuredOpanveckue BbIPAKEHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandyecKkyl0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPAXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIIOJIHATH  TOXICCTBECHHBIC
npeoOpa3oBaHus BHIPAKEHUH, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM TTOJO0HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHITh eficTBUS (CI0KEHUE, BEIUMTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIEHUS BBIUUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C IOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTEJSI, TPYMITUPOBKHU ClaraeMbiX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUS.

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

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IPaBUJIA
nepexojia OT UCXOIHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes mnpuMepsl Tap 4YUCEN, SBISIONIUXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
yYpaBHEHUSL.

Pemate cucTteMsl IByX JIMHEVHBIX YPaBHEHUH € IBYMs IIEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 3aIlaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, HMHTEPBAJIbl, 3aAMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJAUTENIHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaguyeckuid cnocod MpeAcTaBICHHUS W aHanu3a UH(GOpMaLuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (YHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HyIH (DYHKIMM, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYeHUs (PYHKITIN).

Hcnonp3oBath rpaduku AJi UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

K xonIry oO6ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BbIYUCJTIEHUA
HNppaunonanpHble YnCIIA.
[loHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIepHUpPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAWUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHH, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJbKYJIATOP, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, U300paxaTh ACHCTBUTEIbHBIC
4yycia TOUKaMU Ha KOOPAUHATHOM MPSMOM.

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

J1emuMoCTb.

CBoOOIHO oOmepupoBaTh IMOHSATUEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJINUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JAHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAallMOHAILHON JIPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0leMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs pEHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTEeMaTUKU, CMEXHBIX IIPEIAMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATE IOHATHE CTENEHH C LEJNbIM II0Ka3aTeIeM, BbIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAKECHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANIBHBIX BBIPAKEHUN, HUCHOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pematb 1poOHO-palioOHaNbHBIE YPaBHEHHUS.

Pemlarb nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh KCCENOBaHNS YPAaBHEHUW M CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBlieHud (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHME WM CUCTEMA YpPAaBHEHHUW PEIICHUSA, €CIIM HMEET, TO CKOJIBKO, U
npouee).



[lepexoauTh OT crloBecHOW (OPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIN C TIOMOIIbIO COCTaBJICHHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4i MOJIYYCHHBIN pe3ynbTar.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA pEIICHUH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[Tonumath ¥ UCHONB30BaTh (PYHKUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeTIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBON (DYHKIIUU IO
e€ rpaduky.

K xoHIity oOyueHust B 9 kj1acce oOy4aromuiics MOIyYUT CIAETYIONINE MPEIMETHBIC
PE3yJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM I10KA3aTEJNEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N- CTENIEHU, CTEIIEHHU C PALMOHAIILHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NIPUKHUJIKY PE3yJIbTaTa BBIYUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTh MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEWHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH K
HUM, APOOHO-pallMOHAIIbHBIE YPABHEHHS.

Pemiats HECHIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nMHEVHBIE HEPAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JTUHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-ii cTeneHe.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xkaTh PpEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJIBIX YACIIAX.

[IpoBOANTH WCCIIEIOBAHNS YPABHEHU U CUCTEM YPABHEHUM, B TOM YHCIIE C
npuMEHEeHueM Tpaduueckux TMpeAcTaBlieHud (ycTaHAaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEMIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemath TekcTOBBIE 3amauM  anreOpamdyeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN PpPEATbHOM CHUTyallud WM MPUKIAJHOW 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLIUOHATIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIA:
001acTh OMNpENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTh, HAauOOJIbIlIEEe U HAMMEHbIIIEE 3HAYSHHSI, ACUMIITOTHI.

Pacnio3naBaTh KBaApaTUyHyO (PYHKIMIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Onpenensaty MoyoxkeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpouth rpaduk KBagpaTMUYHOHM  (YHKUMH, ONKUCHIBATH  CBOWCTBA
KBaJpaTUYHON QPyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU JJIs pEUISHUS 3a]1a4.

Ha nmpumepe kBaapatuunoit GyHKImMH cTpouth rpaduk ¢yaxiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka Gpynkmun y=Ff(X).

WnmoctpupoBaTh € MOMOIIBIO Trpaduka pealibHyl0 3aBUCUMOCTh WIIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKas MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHIECKas
Y TEOMETPUYECKAst TPOTrPECCHH.



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

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOTrPeCcChii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI IOCIEIOBATEILHOCTY TOYKAMH Ha KOOPJIWHATHOU
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 3a/a4d U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh ¥ TPHUBOJAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

HMeTh npeAcTaBieHHe O CXOIMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEMAaTHIECCKOW WHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3iesioB U TeM Konrponsmsie  TpakTiueckie (uudpossbie)
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI pecypes:
1 UYMCJIA U BBIYUCJIEHU . 11 1 0
PanmonansHbie yncna (IOBTOpeHUe)
5 OVYHKUMU. Koopaunatel u 17 1 0
rpaduxu. yHKIuu
3 AJITEBPAMYECKUE BBIPAKEHU . 7 0 0
Bripaxkenus ¢ nepeMeHHBIMU
4 YPABHEHI/I{I N CUCTEMBI 10 1 0
YPABHEHMWMU. JIunelinbie ypaBHEHUS
5 UNCJIA U BBIYUCJIEHU . Crerniens ¢ 6 0 0
HaTypaJIbHBIM TOKa3aTelIeM
6 AJITEBPAMYECKUE BBIPAKEHU . 23 1 0
MHorouseHsl
7 AJITEBPAMYECKUWE BBIPAXKEHU . 1 1 0
DopMyIIBI COKPAMEHHOTO YMHOXKCHHS
8 UNCJIA U BBIYUCJIEHU . [lemumocTh 10 0 0
9 OYHKUUWU. JIuneiinas GyHKIusA 16 1 0
YPABHEHUA 1 CUCTEMBI
10 YPABHEHUWU. CucteMbl THHEHHBIX 14 1 0
YpaBHEHUI
11 [ToBTOpenue, 06001IeHNE, 8 1 0

cUCTeEMAaTH3al s 3HaAaHUU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne ni/m Konrpoubnbie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 0
HepasencrBa
5 UNCJIA U BIYMCJIEHHMS. KBaapatHbrit 17 1 0
KOpEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 0
KBanpathsle ypaBHEHUS
4 AJITEBPAMYECKUWE BBIPAXKEHU . 17 1 0
JpoGHo-paliuoHaibHbIe BRIPAKECHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 0
JIpoOHO-palnoHanbHble ypaBHEHUS
6 OYHKINU 15 1 0
AJITEBPAMYECKUWE BBIPAXKEHU .
7 14 0 0
Crenenu
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1 0
9 [ToBTOpEHME, O606Hl€HI:I€, 10 1 0
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KUIIACC

KounuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 OYHKINN 25 1 0
5 YPABHEHUA 1 HEPABEHCTBA. 15 1 0
KBagparusle HepaBeHCTBA
3 YPABHEHUA U HEPABEHCTBA. 25 1 0
VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU o5 1 0
N IMPOI'PECCHUN
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 1 0
Crenens ¢ pallMOHAIBHBIM ITOKAa3aTEIEM
5 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATH3aIIUS 34 1 0
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbl padoThl
bubmuoreka [{OK
1 [ToBTOpeHue. PanimoHabHEBIC YuCTa 1 0 0 https://m.eds0o.ru/3392602
[ToBTOpenue. CpaBHeHue,
2 OpsIOYMBaHNEC U apU(PMETUUECKHE 1 0 0 bubmorexa [JOK
ynvp a p https://m.edsoo.ru/fba3fad?
JEHCTBUS C pAllMOHAIBHBIMU YUCIIaMHU
3 [ToBrOopenue. Yucmosas npsimast, MOIyJb 1 0 0 bubmmoreka [JOK
yucia https://m.edsoo.ru/2a6f552b
IToBropenue. I[IponeHTsl, 3anuch
4 IIPOLIEHTOB B BHJE IPOOU U IpOoOU B BULIE 1 0 0 bubmorexa HOK
P P P https://m.edsoo.ru/eeee7517
MIPOLIEHTOB
[ToBTOpenue. Tpu oCHOBHBIE 3a7jaun Ha bubmuoreka [IOK
5 1 0 0
MPOLEHTHI https://m.edsoo.ru/a8dd2e1f
6 IToBropenue. Tpu OCHOBHBIE 3a1a4u Ha 1 0 0 bubmmnoreka HOK
MIPOLIEHTHI https://m.edsoo.ru/ae009860
7 [ToBTOpeHue. Pemenne TEKCTOBBIX 3aa4 1 0 0 but6mmoreka [IOK
apudmeTnyecKkuM crnocodbom https://m.edso00.ru/73459c0c
[ToBTOpenue. Pemenne 3a1ay u3
3 peanbHOM MPAaKTUKX HA YaCTH, TPOOH, 1 0 0 bubnmoreka [JOK
MPOUEHTHI, TPUMEHEHUE OTHOIIEHUN U https://m.edso0.ru/e8f7b535
MIPONOPLMI IPU PELIEHUU 33]1a4
9 IToBTOpenue. Pemenue 3anay us 1 0 0 bubmuotexa [IOK

peaibHOM MPaKTUKK HA YacTH, ApoOu,

https://m.edso0.ru/1125b3e3




IIPOLIEHTHI, IPUMEHEHNE OTHOILICHUN U
IIPONOPLMI IIPU PELLIEHUN 3a]1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

bubnunoreka LIOK

10 o
PCIICHHUE 3a/a% Ha JIBHACHHUC, paboTy, https://m.edsoo.ru/f3clcefa
MOKYITKH, HAJIOTH
1 KonrponsHas pabora o reme Bu6muoteka [JOK
"ParoHanabHbIe yncia” https://m.edso0.ru/577c44c3
12 Koopanuara Touky Ha IpsIMOM buGnuorexa [IOK
pA p https://m.edso0.ru/75¢93948
bubnunoreka LIOK
1 q
3 HCITOBRIC IPOMEKYTIH https://m.edsoo.ru/bcbb7941
bubnunoreka LIOK
14 q
HCTOBIC HPOMEKYTIH https://m.edso0.ru/f6¢6070c
15 Paccrositnue Mexay 1ByMsi TOUKaMH bubmmoreka IIOK
KOOPAMHATHOU MPSIMOI https://m.edsoo.ru/7efdfd1c
ITpssmoyTOoIBHAS cCCTEMa KOOPIMHAT.
16 Agc HZZa H OpAMHATA TOYKH I:IJ: bubnnorexa [TOK
R E)H https://m.edsoo.ru/b9eded96
KOOPJIUHATHON TUTOCKOCTH
[IpsamoyronsHasg cucTeMa KOOPAUHAT.
17 Algc HZZa U OpJAMHATa TOUYKH ig bubnuorexa [JOK
H E)Il https://m.edsoo.ru/b32bcda3
KOOPJIUHATHON TUTOCKOCTH
18 ITpumeps! rpaduKoB, 3a1aHHBIX bu6muoreka [JOK
bopmynamu https://m.eds00.ru/8e566725
19 Urenue rpaduKoB peasbHbIX bu6muoreka [JOK
3aBHCHUMOCTEH https://m.edsoo.ru/add42ela
20 OYHKIIMOHATBHBIE 3aBUCUMOCTH MEXIY bubnunorexa LIOK
BeJIMUNHAMU https://m.eds00.ru/399486d6
21 [Tonarue GpyHkun. OyHKIUSA KaK bubmuoteka [JOK




MaTeMaTH4ecKasi MOJIEITb PEaIbHOTO
nporiecca

[Tonstue pynkmuu. OyHKIMA Kak

https://m.edsoo.ru/d08d33da

bubnunoreka LIOK

22 MaTeMaTH4ecKas MOJIENb PEaJIbHOTO https://m.edsoo.ru/ec27F703
nporecca
ITonsaTne K. OyHKIMA Kak

23 MaTeMaTI/I(}I)ZZIK;I MOHG}J]II:: ;eanbﬂoro bubmmorexa LIOK

https://m.eds00.ru/b951dcc6

npoiecca

24 OO6nacTh onpeeneHus u 00J1acTh bubnnorexa [JOK
3HaYeHUH PYHKIUU https://m.edsoo.ru/b51c9ad0

o5 Ob6nacTh onpeneneHus U 006J1acTh bubnnorexa [JOK
3HaYEHUHN PYHKINH https://m.edsoo.ru/f7bde192

Bbu6mmoteka [JOK

26 Cniocobst sananus GyHKumH https://m.edSO(I)_.Iru/84d1f13d

2t Ppaduic et ]r?tltdr?sj?/y/lr?f:(;(se:)(])_.[r(z/};eScfZG

98 KonrtponbHas pabota no reme bubmmnoreka HOK
"Koopaunats! u rpa¢puku. Oyaxmmun” https://m.eds00.ru/69768400

29 BripaxkeHnue ¢ nepeMeHHbIMU. 3HaYEHHE bubmmnoreka HOK
BBIPAKECHUS C [IEPEMEHHBIMU https://m.edsoo.ru/f4ad2f98

30 Bripaxkenue ¢ nepeMeHHbIMU. 3HaYEHHE bubmuoreka [JOK
BBIPAYKECHHUS C IEPEMEHHBIMU https://m.edsoo.ru/637eaf29

31 Bripakenue ¢ nepeMeHHbIMU. 3HaYEHHE bu6muoreka [JOK
BBIPAYKEHHUS C IIEPEMEHHBIMU https://m.edsoo.ru/4a51a482

32 [IpencraBnenue 3aBUCUMOCTH MEXY bu6muoreka [JOK
BEJIMYMHAMU B BUJE POPMYJIBI https://m.edsoo.ru/b50dfb83

33 [IpencraBneHne 3aBUCHIMOCTH MEXTY bu6nmnorexa LIOK

BEJIMYMHAMU B BUJE (POPMYIIBI

https://m.edsoo.ru/d455ec7d




bu6nmoreka [IOK

4 B
3 bIHCICHIA 110 OpMYTaM https://m.eds00.ru/21329819
bubnunoreka LIOK
B
3 bIHCICHIA 110 (OpMYTaM https://m.eds00.ru/a19718d5
YpaBHEHHE ¢ OJHON NTEPEMEHHOM. bubnmnoreka HOK
36
Kopens ypaBHeHus https://m.edsoo.ru/2cfa2578
37 CaolicTBa ypaBHEHU C OJJHOM bubnmnoreka HOK
MepeMEeHHON https://m.edsoo.ru/db13ed37
38 CBoiicTBa ypaBHEHHI ¢ OAHOU bubmmoreka [JOK
MepeMEeHHON https://m.edso0.ru/42fc80d4
39 PaBHOCWIIBHOCTh YpaBHCHHIA bubmmorexa [JOK
P https://m.edsoo.ru/941ec3c5
40 VYpaBHeHHE KaK MaTeMaTU4yecKasi MOJIeb bubmmoreka [JOK
peanbHOM CUTYyaluu https://m.edsoo.ru/bala9158
41 Hucno KopHEN TUHEMHOrO ypaBHEHHUS bubmmorexa [JOK
p yp https://m.eds00.ru/265c6984
42 Hucno KopHEN TUHEMHOrO ypaBHEHHUS bubmorexa LOK
p P https://m.edsoo.ru/7bfla6f2
43 Pemrenuie TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO bubmmoreka IIOK
JINHEMHBIX YpaBHCHUHN https://m.edso00.ru/3f47df53
44 JIuneitHOe ypaBHEHHE, cofepKallee 3HAK bubmuoreka [JOK
MOJYJISt https://m.edsoo.ru/5e622cas
KonTponbHas paboTa mo Temam
45 "Bni IZ.)KCHI/ISI cp nepeMeHHbIMU" Bubmmorexa [IOK
" b P . ’ https://m.edsoo.ru/0a2d19c8
JluneitHpie ypaBHEHUS
46 CreneHb ¢ HaTypaIbHBIM MTOKA3aTEIEeM bubnmorera LHOK
yp https://m.edso0.ru/ececd6f0
47 CBolicTBa CTENEHU C HATYPAJIbHBIM bu6muotexa [JOK




MoKa3areieM https://m.edsoo.ru/544ee370
48 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubmmoreka [JOK
MoKa3arejieMm https://m.edsoo.ru/464c8d47
49 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmnoreka HOK
MOKa3aTeyieM https://m.edsoo.ru/d24f2e6a
50 3amuce 4ncia B IeCITHIHON bubmuorexa [{OK
HO3ULIMOHHON CUCTEME CUUCIIEHU https://m.edsoo.ru/fc6f6868
51 3amnuch 9ncia B ACCATUIHOU bubnnorexa [{OK
HO3ULIMOHHON CUCTEME CUUCIIEHU https://m.edsoo.ru/75e2d600
59 Onnounenbl. OHOWIEH CTaHJAPTHOTO bubnnoreka [JOK
Buga. CTeneHs oqHOWIEHA https://m.edsoo.ru/353073de
53 Opnnounensl. OTHOWIEH CTaHJAPTHOTO bubmmoreka [JOK
Buga. CTeneHb OqHOWIEHA https://m.edso00.ru/91928350
54 MHorouieHsl. MHOTrO4IeH CTaHIapTHOTO bu6mmoteka IIOK
Buaa. CTerneHb MHOTO4JICHA https://m.edsoo.ru/5b0ab67c
55 MHorouneHsl. MHOTOWIEH CTaHIapTHOTO bu6nmorexa LIOK
Buga. Ctenenr MHOTOYJIEHA https://m.edso0.ru/f089268b
56 Clio)xeHre ¥ BBIYMTaHHE MHOTOUYJICHOB bubmorexa HOK
https://m.edso0.ru/9d200635
57 CrnoxeHne u BBIYMTAHUE MHOTOUYJICHOB bubmorexa HOK
https://m.edso00.ru/f4564f5e
58 CrnoxeHue ¥ BRIUUTaHUE MHOTOUYJICHOB bubmorexa I[JOK
https://m.edso0.ru/2580eb67
59 YMHOXEHHUE U ICICHHE MHOTOUYJICHOB bubmorexa [TOK
https://m.edso0.ru/9c5782fa
60 YMHOXEHUE U JeJIEeHHNE MHOTOUYJIEHOB Bubmmorexa [IOK
https://m.eds00.ru/5848f972
61 VYMHOKEHME U IEJIEHNE MHOTOWIEHOB but6mmoreka [IOK




https://m.edsoo.ru/42e5476a

62 VYMHOXKEHUE U [eJIEHUE MHOTOYICHOB Bubmaorexa ITOK
A https://m.eds00.ru/54de7288
63 [IpeoOpa3oBaHue 11EI0T0 BBIPAKEHHS B bubnunoreka [JOK
MHOT'OWIECH https://m.edso0.ru/35c66869
[IpeobOpaszoBanme 1EIOTO BEIPAKECHHS B bubnmnoreka HOK
64
MHOTOYJIECH https://m.edsoo.ru/c6a6cdf9
65 [IpeoOpa3oBanue 1EIOr0 BBIPAKEHHS B Bbu6moteka [JOK
MHOTOWIEH https://m.edso00.ru/4c886f22
bubnunoreka LIOK
K
66 OPHH MHOTOHICHA https://m.edsoo.ru/f1ec8044
bubnunoreka LIOK
67 Kopuu mHorousiena https://m.edso0.ru/d96f328f
ToxxnecTtBo. ToXXIECTBEHHBIE
68 peo0pa3oBaHus alreopanyecKnx Bubmaorexa IIOK
beodp . p https://m.edso00.ru/386961a4
BBIpKEHU N
ToxxnecTtBo. ToXXIEeCTBEHHEBIE
69 peo0pa3oBaHus alreopanyecKnx Bubmrorexa IOK
beobp . P https://m.edsoo.ru/5f80fed0
BBIpKEHU I
ToxnectBo. ToxkaeCTBEHHBIE
70 npeoOpa3oBaHus alNreopandeckKux Bubmiorexa IOK
beodp . p https://m.edso0.ru/2c628e8f
BBIpOKECHUH
ToxnectBo. ToxkaeCTBEHHBIE
71 big eolé a30BaHUA Zlmre6 ANYECKUX bubmorexa LIOK
beodp . p https://m.edsoo.ru/516c60cc
BBIpKEHU N
ToxxnectBo. ToXXIEeCTBEHHEBIE
bubmmoreka [IOK
72 npeoOpa3oBaHus anredpandeckux

BBIPAKCHUIN

https://m.edsoo.ru/8b4509ae




bu6nmoreka [IOK

7
3 floxasaTerseTso ToxRAeCTS https://m.edsoo.ru/2fade7af
KonTponbnas padora mo temam "CreneHb
74 C HaTypaJbHBIM MOKa3areiaem" bubmmorexa [JOK
. P \ ’ https://m.edsoo.ru/1d3f3417
MHoro4yieHsl
KBanpat cyMMbl 1 KBaJipaT pa3HOCTH bubnmnoreka HOK
75 .
JBYX BBIPaXECHUU https://m.edsoo.ru/6fb067fd
76 KBaznpaT cymMMbl HECKOIBKUX BBIPKEHUIN bubmmorexa [JOK
Apat ey P https://m.edsoo.ru/bda0e3bb
77 Ky0 cymMMBI 1 Ky0 pa3HOCTH ABYX Bu6moreka [JOK
BBIPAYKEHU I https://m.edso00.ru/0a860ffb
78 Pa3HoCTh KBaJIpaTOB IBYX BBIPAKCHUM bubmmorexa [JOK
AP By p https://m.edsoo.ru/3ca88a25
79 [Ipou3sBeneHne pa3HOCTH U CYMMBI IBYX bubmmnoreka HOK
BBIPAKCHUI https://m.edsoo.ru/b7¢c55369
80 [IpousBeneHne pa3HOCTH U CYMMBI IBYX bubnnorexa [JOK
BBIPa)KCHUIN https://m.edso0.ru/90888a13
81 CymMma 1 pa3HOCTh KyOOB JIBYX bubnnorexa [JOK
BBIPAKCHUI https://m.edsoo.ru/d96daf29
82 CyMMa 1 pa3HOCTh KYOOB JIBYX bubmuoreka [IOK
BBIPAKECHUIN https://m.eds00.ru/926125000000
83 PazniokeHre MHOTOUYJICHA HA MHOKUTEITH bubmorexa [TOK
https://m.edsoo.ru/22e93da2
[IpousBenenre pa3HOCTH CYMMBI /1B
84 BI)II) ameﬁiﬁ c pMa " aSH}(;l\(/:ITL KJI6Z)1: bubmorexa [JOK
p ’ yl\i p y https://m.edsoo.ru/0a52deal
JIBYX BBIPKCHHIA
bu6nmnorexa LIOK
85 PaznoskeHre MHOTOYJICHA HA MHOKUTEITH

https://m.edso0.ru/9781ab25




86 BriHecenne o011ero MHOXKHUTES 3a bubmuorexa [IOK
CKOOKH https://m.edsoo.ru/ea75a23f
bub6nmoreka [IOK
87 Merox rpyniupoBKkit https://m.edsogru/3a40b1cb
88 KonTponbnas pabota no teme "dopmysisi bubmmoreka [JOK
COKpAILEHHOTO YMHOXEHUA" https://m.edso0.ru/07d38a8c
89 Jenumocts nenbix yucen. CBoHcTBa bubmmoreka [JOK
JETTUMOCTH https://m.edso0.ru/08e730f5
90 Jemumocts nenbix yucen. CBoicTBa bubnnorexa [JOK
JIeTUMOCTH https://m.edsoo.ru/bad2c132
01 [Ipocteie u coctaBHbIe uncia. YETHBIE U bubmmoreka [JOK
HEYETHBIC YnCa https://m.edsoo.ru/60be55f1
92 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3, 6, bubnunoreka LIOK
9,10, 11 https://m.edsoo.ru/9f5ccce3
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, bubnmorexa LIOK
10, 11 https://m.eds00.ru/9007290
[Ipu3HaKu AETMMOCTH CYMMBI U
94 n;)omBez[eII{[Hﬂ LIEJIBIX qp}llin npu bubnmorexa IOK
https://m.edso0.ru/93a99bd9
pelieHnu 3a1a4y
95 HauOospmmii o0Imui qeIuTens U bu6mmoteka IIOK
HauMeHbIIIee 001Iee KpaTHOE JIBYX YUCel https://m.edsoo.ru/8a630e47
but6mmoreka [IOK
% Baaimio npocTIe HHeia https://m.edsogru/9aaef77f
97 Anroputm EBknuaa. Jlenenue ¢ octaTkoM Egi?;ﬁf;;gﬁiw 035fb
98 CpaBHEHHS LETBIX YHCEIT 10 MOYJIIO bubnuotexa [JOK
HaATypaJIbHOTO YHCIIa https://m.edso00.ru/f9d5b3a6
99 Jluneiinas QyHkmus, e€ CBOMCTBA bubnuotexa [JOK




https://m.edsoo.ru/41aa7bb3

100 Jluneitnas pynknus, e€ cBolicTBa ]r?;lfsn/y/l::f:;:o? rou;j,ezlfgbo
101 Jluneitnas pynkuus, e€ cBolicTBa ﬁ;f:;;fg;? 8/128437668
102 I'paduk nuHEHHON QyHKIMH ﬁﬁ?ﬁfﬁggﬁsesmg
103 I'paux nmHeiiHOM pyHKIHH E;I;ij?;r?:eegsifgﬁzaadzacs
104 I'papuk nuHeiinol GyHKIMKM ﬁfﬁ;ﬁ:&(;fﬁﬁglgg,dsz
105 pam mmrciinoit s -
106 I'paduk pyHKmmn y = | X | ]r?tltdr?sj?/y/lr?::é(;grou}:cffBeBS
107 I'paduk pyHKumn y =X | E::S/Iﬁee;(;ggib%db??
108 I'paduk pyHKmmn y = | X | ngﬁﬁfﬁfﬁﬁﬂsdaf
109 I'paduk pyHKImn y =X | Eﬁ?ﬁﬁfgggﬁiawsme
110 KycouHno-3ananubie QyHKIIH Eggiﬁngsgsiggg%dbbm
111 Kycouno-3ananubie GyHKIMH E::Sﬁfﬁggggdogbso
112 Kycouro-3ananubie QyHKIHHI E::;i?;ﬁfgggg};%ccms
113 KycouHo-3ananHbIe pyHKIINU broamorexa HOK

https://m.edsoo.ru/7achfc82




114 KontposbHas paboTa mo temam bubnmnoreka HOK
"NemumocTts", "Jluneitnas Gpynxms" https://m.eds00.ru/59839575
bub6nmoreka [IOK
115 %
PABHEHHE © ABYMI HepeMCeHILMI https://m.edsoo.ru/0b833c48
bu6nmoreka [IOK
11
6 ¥/PABHEHHE C ABYMS [IEPEMCHHbIMIL https://m.edso0o.ru/8aa0563b
117 I'paduk TuHEHHOTO YypaBHEHUS C IBYMS bubnmnoreka HOK
MepEeMEHHBIMU https://m.edsoo.ru/f531d258
I'padux TuHEHHOro ypaBHEHUS C ABYMS Bu6moreka [JOK
118
MepEeMEHHBIMU https://m.edso0.ru/052a49ec
Cucrembl TMHEHHBIX YPAaBHEHUH C IBYMS bubnnoreka [JOK
119
MEPEMEHHBIMU https://m.edso0.ru/21e9d205
120 CucreMbl TMHEVHBIX YPAaBHEHUH C IBYMS bubnuoreka [IOK
[IEPEMEHHBIMU https://m.edsoo.ru/aca95fa8
I'paduueckuit MeToa perieHUs: CUCTEMBI
121 JIMHEWHBIX YPABHEHUH C ABYMsI bubmorexa LOK
yp By https://m.edsoo.ru/led426df
MepeEMEHHBIMU
I'paduueckuit MeToa perieHus: CUCTEMBI
122 JIMHEWHBIX YPAaBHEHUHN C IBYMS bubmiorexa LIOK
P ™ https://m.edsoo.ru/2e93b7ef
MepeMEHHBIMU
Pemrenne cucreM TMHEHHBIX YpaBHEHUH C
123 BYyMsI TIEPEMEHHBIMU METOI0M bubmorexa OK
ABYMA TIep A https://m.eds00.ru/a8e82568
MOJICTAHOBKHU U METOJIOM CJIOKEHUS
Pemenue cucrem JIMHENHBIX YPABHEHUM C
124 BYMsI IEPEMEHHBIMU METOI0M bubmorexa OK
et P A https://m.edso00.ru/bb15461c
MOJICTAaHOBKHU U METOJIOM CJIOKEHUS
195 Pemrenne cucreM JTUHEHHBIX YpaBHEHUH C bu6muoreka [JOK

ABYMA ICPEMCHHBIMHA MCTOAOM

https://m.edsoo.ru/fb0df920




IOACTAaHOBKH U METOAOM CJIOKCHHA

Pemrenne cucreM JTMHEHHBIX YpaBHEHUN C

126 ByMsI IEpEMEHHBIMU METOJIOM bubmorexa LIOK
et P A https://m.edsoo.ru/e04bbe00
MOJICTAHOBKU ¥ METOJIOM CJIOKEHHUS
Cucrema JIByX JINHEHMHBIX YPABHEHHI C
127 ByMsI T1€ eh}/IIZHHLIMH KaK i’i) eJb bubmmorexa [JOK
FBYN TIED A https://m.edsoo.ru/fcd17b39
peanbHOi CUTyaluu
128 KonTponbnas padota no teme "Cucremsl bubnuoreka [IOK
JMHENHBIX YypaBHEHUH" https://m.eds00.ru/9c548408
129 [ToBTOpenue u 06o6meHue. Bripaxkenus bubmmoreka [JOK
C IEPEMEHHBIMU https://m.edsoo.ru/deb480ca
130 [ToBropenue u o6o0menue. CtenexHs ¢ Bbu6moteka [JOK
HaTypaJbHbIM [TOKA3aTEJIEM https://m.edsoo.ru/c333abch
[ToBTOpenue u 0606menue. OTHOUICHBI
1 MHOTOWICHBI. TOXIeCTBEHHBIC bubnuoreka [{OK
131
npeoOpa3oBaHus alredpandecKux https://m.eds00.ru/9632ch84
BBIPa)KCHUIN
132 [ToBTOpenue u 06061menue. opmyb bubnnorexa [JOK
COKpAILEHHOIO YMHOXKEHUS https://m.edsoo.ru/e7992533
133 IToBTropenue u o6o0menue. KoopannaTst bubmmnoreka HOK
U TpaduKu. https://m.edsoo.ru/4dc4df36
134 [ToBTOpenue u o6o6meHue. Jluneitnas bubmuoreka [JOK
¢byHKIHUA U €€ CBOICTBa https://m.edsoo.ru/d7eebfOa
bubnunorexa LIOK
1 4
35 TOTOBAA KOHTPOILHAA padoTa https://m.edsoo.ru/1c5342f4
IToBTopenue u o6o0menue. Pemenue
. . bubmuorexa [{OK
136 CHCTEM JIMHEWHBIX YPaBHEHUH C IBYMS

INEPEMEHHBIMU

https://m.edsoo.ru/ac20936a




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
ara uudpoBbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTnueckue A p
Bcero U3ydeHUusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 4 1 0 0
VICHOBHI® HEpaneHesa https://m.eds00.ru/05b2f9el
bubnunoreka LIOK
2 Caoii 1 0 0
BOHCTES HHONOBRIX HEPARSHUTE https://m.edso0.ru/4549afe0
bubnuoreka [{OK
3 Caoii 1 0 0
BOHCTES HHONOBRIX HEPARSHUTE https://m.edso0o.ru/f3b932b2
bubnuoreka [{OK
4 1 0 0
JloKasaTebCTno HepanencTs https://m.edsoo.ru/79al18eb2
5 HepaBeHCTBO ¢ mepeMeHHO. 1 0 0 bubmuoteka [IOK
Crporue 1 HeCTporve HepaBeHCTBa https://m.edsoo.ru/6dfe6b28
6 HepaseHcTBO ¢ nepeMeHHOM. 1 0 0 bubmmnoreka HOK
Crporue u HeCTporue HepaBeHCTBa https://m.edso0.ru/5d53d93b
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
7 HepaBeHCTB. OlIeHUBaHWE 3HAYCHUS 1 0 0 bubmorexa HOK
P e https://m.edsoo.ru/a04ef86a
BBIPKCHUS
CrnosxeHue ¥ yMHOKEHHUE YHCIOBBIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1 0 0 bubmorexa [JOK
P ot https://m.edsoo.ru/1c0a2b5d
BBIPKCHUS
[TonsiTHE O peleHnH HEPABEHCTBA C
9 OJIHOM TIepeMeHHOI. MHOkecTBO 1 0 0 bubmorexa [JOK
g vp ' https://m.eds00.ru/aa638704
pelieHni HepaBeHCTBA
10 [TonsiTe 0 peleHrny HepaBEHCTBA C 1 0 0 bubnmoreka [JOK




OJIHOM mepeMeHHO. MHOXKEeCTBO
peLICHUI HEPABEHCTBA

PaBHOCHIIBHEIC HEPaBCHCTBA.

https://m.edsoo.ru/4dflfaa0

bubnunorexa LIOK

11
HepaBenctBo-ciencraue https://m.edsoo.ru/3al7ce2c
12 YwucioBble TPOMEKYTKH buomorexa LIOK
POMEXT https://m.eds00.ru/80735150
JInHelHOe HEPABEHCTBO C OJHOMN
13 MepEMEHHON U MHOXKECTBO €r0 bubmorexa LIOK
P . https://m.edso00.ru/f0262587
pelieHui
14 Pemenue nuHEHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/3ceb586b
15 Pemienue muHEMHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM MEepEeMEHHOM https://m.edsoo.ru/c91ac5f2
16 Pemenue nuHEMHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOM NEPEMEHHOU https://m.edso0.ru/59248dbe
17 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/a0eba498
18 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM NEPEMEHHOU https://m.edso0.ru/98bf65c2
Pemrenne TeKCTOBBIX 3a7a4 C
19 MOMOIIIBIO JTUHEHHBIX HEPABEHCTB C bubmorexa LOK
EH N P https://m.edso0.ru/93d78c5b
OJIHOM TIEpEMEHHOM
20 KonTponbnas pabora no teme bubmuoreka [JOK
"Hepasencrsa" https://m.edsoo.ru/a90aff13
bubnunorexa LIOK
21 K
BA/IPATHHIC KOPHH https://m.eds00.ru/4112736f
99 ApudpmeTrnueckuil KBaJpaTHbIN bubmuoteka [JOK

KOpPEHb U €r0 CBOMCTBA

https://m.eds00.ru/1970379¢




Apudmerrnaeckuii KBaJpaTHBII

bubnmoreka [IOK

23
KOpEHb U €ro CBOMCTBA https://m.edsoo.ru/16109afa
[TonsATHE HPPALIMOHATILHOTO YHCIIA.
24 JlelicTBUS ¢ HppallMOHAIBHBIMHU bubmorexa HOK
ppant https://m.edsoo.ru/cd0cd78c
quCcIaMHU
25 CaoiicTBa JI€MCTBHII C bubnuorexa [{OK
HWppalUOHAIbHBIMHU YU CIIAMHU https://m.edsoo.ru/ca58bc78
26 CBoiicTBa IEMCTBHI C bubnuoreka [{OK
MPPALMOHAIIBHBIMU YU CIIAMH https://m.edsoo.ru/ach64581
97 CBOMCTBa OEUCTBUH C bubnunoreka LIOK
HMppalOHAJIbHBIMU YU CIIAMU https://m.edsoo.ru/bc7f36a8
28 CpaBHEHHE UPPALIMOHAIBbHBIX YHCET buGnuorexa [IOK
p ppatt https://m.edso0.ru/7b26d3b0
29 CpaBHEHUE UPPALIMOHATBHBIX YHCET bubmorexa LOK
p ppatt https://m.edsoo.ru/c5bd43e0
MHOK€ECTBO IEHCTBUTEIBHBIX YHUCEIL.
30 IIpencraBneHus 0 pacIUPEHUIX bubmorexa LOK
e P p https://m.edsoo.ru/51f76b1d
YHUCIOBBIX MHOKECTB
JlormycTrMbIe 3HAYCHUS TEPEMEHHBIX
31 B BBEIPAXKECHUAX, COIEPKAIIIAX bubnmorexa IOK
P » Conepaall https://m.edso0.ru/de922590
apudmeTnyecKue KBaapaTHbIE KOPHU
OITYCTHUMBIE 3HAYEHUS IEPEMEHHBIX
32 iley AKEHUIX, COIEPKA IIjlx bubnnorexa [JOK
p » CONepaKart https://m.edsoo.ru/c1f762ee
apumMeTHUeCKrEe KBaIpaTHBIE KOPHU
ToxaecTBeHHbIE TPeoOpa3oBaHUS
33 BBIPAXKEHUI, CONEPKALLINX bubnuorexa [JOK
p » CONCpRAIL https://m.eds00.ru/16765140
apumMeTHUeCKUEe KBaIPaTHBIE KOPHU
34 ToxnecTBeHHBIE TPeoOpa3oBaHUs bubnmoreka [JOK




BBIPOKECHHH, COJEPIKAIINX
apudmeTnyecKre KBapaTHbIE KOPHU

ToxnaecTBeHHbIE TPpe0Opa3zoBaHU

https://m.edsoo.ru/cdd27ch8

bu6nunorexa LIOK

3 BHIPKCITIH, CONCRATIHX https://m.eds00.ru/57be760d
apu(pMeTHYeCKUe KBaIpaTHbIe KOPHU
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

36 BBIPXKEHUH, COIePIKAIUX buGnuorexa [IOK

https://m.edsoo.ru/e39412ea

apupMeTHyecKre KBaIpaTHbIe KOPHU

37 KonTponbhas padota no teme bubnuorexa [IOK
"KBanpatHblii KOpeHb" https://m.eds00.ru/9483f887

bubnuoreka [{OK

38 Keanpatiioe ypasretiite https://m.eds00.ru/53191c0b
dopmysa KOpHEN KBaJpaTHOTO

39 ypaBHeHus. KonnuecTso bubmuoteka [IOK
JNENUCTBUTEIBHBIX KOPHEN https://m.eds00.ru/02455db5
KBa/IpaTHOT'O ypaBHEHUS
®opMyiia KOpHEN KBagpaTHOIO

40 ypaBHeHus. KonnuecTso bubmuoreka [IOK
JNENUCTBUTEIBHBIX KOpPHEN https://m.edsoo.ru/7d6cdfb2
KBa/IpaTHOT'O ypaBHEHUS
®opMyita KOpHEH KBaIPaTHOIO

41 ypaBHeHus. KonnuecTso bubmuorexa [IOK
JNENCTBUTEIILHBIX KOPHEN https://m.edso0.ru/1c76389f
KBa/IpaTHOT'O YpaBHEHUS
®opMyita KOpHEH KBagPaTHOIO

42 ypaBHeHus. KonnuecTso bu6muoreka [JOK

JIEHCTBUTEIIbHBIX KOPHEU
KBaJI[paTHOI'O0 YPaBHEHUS

https://m.edsoo.ru/5fe60585




bu6nmoreka [IOK

4 T B
3 copema Bretd https://m.eds00.ru/4c7c44b5
bu6nunorexa LIOK
44 T B
copema Bretd https://m.eds00.ru/a76e9038
VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
45 aBHCHMSM UJIM K KBaJApaTHBIM bubmorexa [IOK
P AP https://m.edsoo.ru/4fb6bbcl
YpaBHEHUSIM
VYpaBHeHMUsI, CBOAUMBIE K TMHEHHBIM
46 ABHEHHSIM WJIM K KBaJIpaTHBIM bubmmorexa [JOK
P P https://m.edsoo.ru/3af662c6
YpaBHEHUSIM
47 KBagparnoe ypaBHeHue € bubnnorexa [JOK
apaMeTpoM https://m.edso0.ru/8a55ecf0
48 Pemenue kBaapaTHBIX ypaBHEHUH C Bbu6moteka [JOK
rnapaMmeTpamu https://m.edso0.ru/105b6317
49 Pemenue kBapaTHBIX ypaBHEHHI ¢ bubmuoteka [IOK
rapameTpamu https://m.edsoo.ru/47da856a
50 Pemrenne kBagpaTHbIX YpaBHEHMUI, bubmmnoreka HOK
coJepaKalluX 3HaK MOAYJIS https://m.eds00.ru/3f000b93
51 Pemrenne kBagpaTHBIX ypaBHEHMI, bubmmnoreka HOK
coJiepaKalluX 3HaK MOAYJIS https://m.edso0.ru/51525b4b
59 VYpaBHEeHHE KaKk MaTeMaTUIecKas bubmmoreka [JOK
MOJIETb PEATbHOM CUTYAllUHN https://m.edso0.ru/20a5fe85
53 Penienune TeKCTOBBIX 3a/1a4 C but6mmorexa [IOK
IMOMOIIBIO KBAaJAPaTHBIX YPAaBHEHUI https://m.edsoo.ru/9f3d34e0
54 KonTponbhas pabota no teme bu6muoreka [JOK
"KBagparusle ypaBHeHUS" https://m.edsoo.ru/4eeabf05
b K
55 PanmionansHbIe BBIpaKeHUS momorexa 110

https://m.edsoo.ru/e7b471bc




56 ToxxnecTBeHHBIC TPEOOPA30BAHMS bubnmnoreka HOK
paLMOHAIBHBIX BBIPAKECHUN https://m.edsoo.ru/76eca410
ToxnaecTBeHHbIE TPpe0Opa3zoBaHU bubnmoreka [JOK

57 .
palMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/4f03b9cl
ToxnecTBeHHBIE MPeoOpa3zoBaHUs bubnmnoreka HOK

58 .
palMOHAIBHBIX BBIPAKECHHUI https://m.eds00.ru/14361971

59 ToxxmecTBeHHBIC TPEOOPa30BAHMS bubnnorexa [JOK
palMOHAIBHBIX BEIPAKECHUN https://m.eds00.ru/28163198
Anrebpanyeckas 1poOb.

60 JlomycTuMble 3HAYE€HUS TEPEMEHHBIX Bbu6moteka [JOK
B JIpOOHO-PAIIMOHAIIbHBIX https://m.edsoo.ru/4alcc260
BBIPKEHUSIX
Anrebpanyeckas 1po0Ob.

61 JlomycTUMBbIe 3HaYEHUs IEPEMEHHBIX bubmmnoreka HOK
B IPOOHO-PALMOHAIIBHBIX https://m.edsoo.ru/4ede5c94
BBIPKEHHSIX
Anrebpanyeckas 1po0Ob.

62 JlonycTuMble 3Ha4eHUS IEPEMEHHBIX bubnuoreka [JOK
B ApOOHO-PALMOHATIBHBIX https://m.eds00.ru/65188f61
BBIPKEHHSIX

63 OCHOBHOE CBOHCTBO bubmuoreka [{OK
anredpandeckoit 1poou https://m.edso00.ru/753cb03c

64 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anredpandeckoit 1poou https://m.edsoo.ru/9bed7fd1

65 CrnosxeHue v BBIYMTAHNE bu6muoreka [JOK
anredpandeckux apooeit https://m.edso00.ru/44d36cf1

66 Clo)xeHre ¥ BEIYUTAaHHE bubmuoreka [{OK

anredpandecKux apooei

https://m.edso0.ru/852a7f59




67 YMHOKEHHUE U JCICHUE bubmuorexa [JOK
anredpandecKux apooeit https://m.eds00.ru/8664f031
68 YMHOKEHHUE U JCICHUE bubnunorexa LIOK
anredpandecKux apooei https://m.edsoo.ru/5f478ca4
69 YMHOKEHUE U JICTICHUE bubmuorexa [IOK
anredpanvdeckux apooeit https://m.edsoo.ru/79aaddfc
70 Bo3zBenenue anredpandeckoit 1podu bubnuoreka [IOK
B CTCIICHD https://m.edsoo.ru/3ca7ef46
KoHntposbHas paboTta mo Teme
71 " [IpoOHO-paliOHAIBHBIC bubmorexa [JOK
P p "u https://m.edsoo.ru/29a864b8
BBIPKCHHS
bubnunoreka LIOK
72 JpobHO-panmoHanbHble ypaBHEHUS https://m.edsoo.ru/988d8h72
Pemenne npoOHO-paliMOHaAILHBIX
73 aBHeHI/IJI;IpCBO ﬂp I/IIIXC;I K bubmorexa HOK
P . » CBOLIIL https://m.eds00.ru/20ce2887
JTUHEHHBIM ypaBHEHUSIM
Pemenne npoOHO-paliiOHaILHBIX
74 aBHeHld;pCBO SIp I/IIIxcs[ K bubmiorexa LOK
P . » CBOMVIH https://m.eds00.ru/2f91c093
JTUHEHHBIM ypaBHEHUSIM
Pemenne npoOHO-paliiOHAILHBIX
75 aBHeHPl;pCBO SIp I/IIIxcs{ K Bubmiorexa IOK
yp N > CBOVI https://m.edsoo.ru/beafd17c
JUHEHHBIM ypaBHECHUSIM
Permtenne npo0OHO-palliOHAIBLHBIX
76 aBHeHI/IngBO SIp I?XC}I K Bubmorexa IOK
P » CBOJU https://m.edso00.ru/246c4982
KBaJIpaTHBIM ypaBHEHUSM
Permtenne npo0OHO-palliOHAIBLHBIX
,Elp patt but6mmoreka [IOK
77 YPaBHEHUH, CBOJIALINXCS K

KBaJPAaTHBIM YPAaBHEHUSIM

https://m.edsoo.ru/daff5e22




Pemenue npoOHO-paninoHaIbHBIX

bu6nmorexa [IOK

78 aBHEHUI, CBO ca K
YPABHCHIH, CBOMAHIXCA https://m.eds00.ru/927f8fc6
KBaJIpaTHBIM ypaBHEHUSM
Pemenue 1poOHO-paliMOHATBHBIX
79 aBHEHUI METOIOM 3aMEHBI Bubmmoreka HOK
P . s https://m.edsoo.ru/67a4063e
MIePEeMEHHOMN
Pemienue 1poOHO-paliiOHAIBHBIX
80 aBHeHI/IﬁpMeTo (I))M 3aMEHBI Bubmorexa [IOK
P . s https://m.edsoo.ru/1d27e354
IIePEeMEHHOMN
Permrennie 1po0OHO-painoHaIEHBIX
81 aBHeHI/If/'IpMeTOI[(I))M 3aMEHBI Bubmmorexa OK
yp . https://m.edsoo.ru/002cf04c
MIePEeMEHHOMN
Permrennie n1poOHO-painoHaIEHBIX
82 aBHeHHﬁpMeTo (F))M 3aMEHBI Bubmorexa HOK
P . A https://m.edsoo.ru/f7cd7e78
MePeMEHHOM
Pertenue TekcTOBBIX 3a/1a4 C
83 IIOMOIIBI0 IPpOOHO-pallMOHAIBHBIX Bubmnorexa HOK
H vﬂp patt https://m.edsoo.ru/0e786da3
YpaBHCHHIA
Perienue TekcTOBBIX 3a/1a4 C
84 IOMOIIBIO IPOOHO-pallMOHAIBHBIX Bubmoreika HOK
H vﬂp patt https://m.edsoo.ru/262e4af7
ypaBHCHUI
Pemrenne TeKCTOBBIX 3a7a4 C
85 IIOMOIIBIO IPOOHO-PAIIMOHAIIBHBIX Bubmiorexa [JOK
. P P https://m.edso00.ru/6d100a76
ypaBHCHUI
Pemrennie TeKCTOBBIX 3a7a4 C
86 IIOMOIIBIO IPOOHO-PAIIMOHAIIBHBIX Bubmorexa IIOK
o Vﬂp patl https://m.edso0.ru/62d9258c
YpaBHCHHIA
87 Pemienue TeKCTOBBIX 3a51a4 C bubmuorexa [{OK




MTOMOIUIBIO APOOHO-PALIMOHATIBHBIX
YpaBHEHUU

Pemenne TekCTOBBIX 3aJa4 C

https://m.edsoo.ru/c8ae2716

bu6nunorexa LIOK

88 HOMOMHOUHP 00HO-paNMOHATLHbIX https://m.edsoo.ru/4006b32c
ypaBHEHHI
89 I'paduueckas MHTEpIIpETAIIS Bu6muotexa [JOK
YPaBHEHUH C JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/b0a2c810
KonTponbhas padota no teme
90 " lpoOHO-palOHaIbHBIC bubmorexa HOK
P p"H https://m.edsoo.ru/1aad97be
YpaBHEHHS
01 OO6nacTh ornpenenaeHus: © MHOXKECTBO bubnnorexa [JOK
3HaYEHUHN PYHKINH https://m.edsoo.ru/72d8d178
92 OO6nacTh onpeesIeHus] © MHOKECTBO bubmmoreka [JOK
3HaYeHUH PYHKLIUU https://m.edso0.ru/7930bc78
. bubnuoreka [IOK
93 Criocobet sananms pyHKuHH https://m.eds00.ru/648634ec
bu6mmoreka IIOK
94 r
paduk pyrkiH https://m.edsoo.ru/bc183968
UreHue cBOMCTB PyHKLIMHU 1O €€
95 rpaduxy. IIpumeps! rpadpukon bubmmnoreka HOK
(GyHKINH, OTpaXKaIOUMX peabHbIe https://m.edsoo.ru/5a3c0b26
MIPOLIECCHI
OYHKIMH, OMTUCHIBAIONTUE MPSMYIO H
96 063'1;;; IPOTIO H;I{anmfme o Bubmmorexa [IOK
PATHYIO IPOTIOPI https://m.edsoo.ru/7d59a787
3aBUCHUMOCTH, UX TpaduKu
OYHKIMH, OMTUCHIBAIONTUE MPSMYIO H
VI S TPAME0 bubmuorexa [{OK
97 00paTHYIO IPOMOPITNOHAIEHBIC

3aBUCUMOCTH, UX TpauKu

https://m.edsoo.ru/a700fb4a




OYHKIHMH, OMUCHIBAIOLINE MPSAMYIO U

98 00paTHYIO IPOIIOPLHHOHATLHEIE Bubmaorexa ITOK
PATHYIO IPOTIOPI https://m.edsoo.ru/c8f8fdf6
3aBHCUMOCTH, UX IpauKu
_ N . bubnmoreka [IOK
%9 Dymkuns y =x2 1 ¢€ cpolicTsa https://m.edsoo.ru/a88a94b3
_ n . bu6nuoreka [IOK
100 DymKuns y = X2 1 e€ cpoiicTsa https://m.edsoo.ru/75c41a0a
_ N . bubmuoreka [IOK
101 DymKuns y = X3 u e€ cpoiicTsa https://m.eds00.ru/228c3831
_ . . bubnunoreka LIOK
102 Dymxiwn y =x/x u o€ croiicTsa https://m.edsoo.ru/2d0b876¢
. . . bubnunoreka LIOK
103 DymKuna y =1/x 1 e¢ croiicTsa https://m.edso0.ru/70159503
_ N . bubnunoreka LIOK
104 DymKuHs Y VX 11 €€ cBoficTBa https://m.edso0.ru/1b220999
105 KonrtponbHas pabota no reme bubmmnoreka HOK
"OyHKIMN" https://m.edso00.ru/77c6ef63
bu6mmoteka IIOK
106 CreneHs ¢ 1eJIBIM ITOKa3aTeaeM https://m.edsoo.ru/6c8839ea
107 CBoliCcTBa CTENIEHH C IIEJIBIM bu6mmoreka IIOK
MmoKasaTelieM https://m.edsoo.ru/bd6e2elc
CBOMCTBA CTEIEHU C LEIBIM bubnunoreka LIOK
108
oKazarejieM https://m.edsoo.ru/ceae927f
109 CBolicTBa CTENEHH C LEJIBIM but6mmorekxa [IOK
noKa3arelieM https://m.edsoo.ru/54faad53
[IpeobOpazoBanHme BBIpAXKEHUH,
but6mmorekxa [IOK
110 COJIEPIKAIIMX CTETICHH C TETBIM

IIOKa3aTcjiIcM

https://m.edso00.ru/53d921e6




[IpeoOpazoBanue BhIpaXKEHUH,

111 COJIEp KaIlNX CTEIEHHU C IEIbIM bubmorexa LOK
Aepram H https://m.edsoo.ru/46fbfo66
MoKa3aTeyieM
[IpeobOpazoBanue BBIpaXKEHUH,
112 COJICPIKAIIMX CTEIICHU C LIEIIBIM bubmmorexa [IOK
Acprram t https://m.edsoo.ru/f5e6081b
MOKa3aTenemM
. bubnnorexa [{OK
113 (-TaHRapTHELH BHA HHCIa https://m.edsoo.ru/6a9ab72b
. bubmuoreka [{OK
114 (-TaHRapTHELH BUA HHCIIa https://m.edsoo.ru/3121ecfe
115 JleiicTBUS ¢ YnCIaMHu, 3alIUCaHHBIMHU bubnuoreka [{OK
B CTaHJAapPTHOM BHJIE https://m.edsoo.ru/b0c28e40
116 JleficTBUA ¢ YMCIIaMH, 3alTMCAHHBIMU bubmmorexa [JOK
B CTaHJApPTHOM BHJIE https://m.edsoo.ru/73cd08d3
Pa3mepsl 00bEKTOB OKPYIKAFOIIETO
117 Mupa pJ‘II/ITeJ'II)HOCTB Hp}(]) CCCI(I)IB B bubmorexa HOK
pa, & pon https://m.eds00.ru/9c11128a
OKpY’KaloIleM MHUpe
Pa3mMepsl 00bEKTOB OKPYIKAIOIIETO
118 MHpa pJ‘II/ITeJ'ILHOCTB np}(/) ecclj)lB B bubmorexa HOK
pa, & pott https://m.eds00.ru/3b40070d
OKpY’KaloIlleM MHUpe
Pa3mMepnl 00bEKTOB OKPYIKAIOIIETO
119 MHpa pJ‘II/ITeJ'ILHOCTB Hp}; ech(I)lB B bubmorexa [TOK
pa, & pott https://m.eds00.ru/357b102d
OKpY’KalollleM MHUpe
but6mmorekxa [IOK
120
Jlenenme ¢ ocTaTkoM https://m.edso0.ru/680dd020
121 CpaBHEHUS LIENBIX YUCEN 110 MOTYJIO bu6muoreka [JOK
HATypaJbHOI'O YKCIIa https://m.edso0.ru/35e68128
122 CpaBHEHHUS TENBIX YUCEIT IO MOTYJIIO but6mmoreka [IOK




HaTypaJIbHOT'O YUCJIa

https://m.edsoo.ru/56c3d6a8

123 CBoiicTBa CpaBHEHHUH 11O MOTYJIIO bromoreia LIOK
P al https://m.eds00.ru/052fh520
bubnmmoreka [IOK

124 CBoiicTBa CpaBHEHHUH IO MOTYJIIO

P al https://m.edso00.ru/c519bbf7

125 OcTtaTky CyMMBI U IPOU3BENICHUS 10 bubnmnoreka HOK
JTAHHOMY MOJTYJIIO https://m.edsoo.ru/bb297bac

126 KonTponbHas padoTa no temam Bbu6mmotreka [JOK
"Crenenn", "Jlenumocts" https://m.eds00.ru/f0589d9%e
[ToBTOpenue u o0oOIIEHHE.

Pemrenre nMHENHBIX HEPABEHCTB €
127 OJIHOM TIEPEMEHHOM U CUCTEM bubmroreia LIOK
g N p . https://m.edsoo.ru/04aa7dfb
JTUHEHHBIX HEPABEHCTB C OHON
MepeMEeHHON
[ToBTOpeHue u 060061IeHNE.
Pemrenne nTMHENHBIX HEPABEHCTB C
128 OJIHOM TIEPEMEHHOM U CUCTEM bubmorexa LOK
. p . https://m.edso0o.ru/8b5316ec
JUHEHHBIX HEPABEHCTB C OHON
IEpPEMEHHOMN
[ToBTOpenue u o6odIIEHNE.

129 ToxxmecTBeHHBIEC TPEOOPA30BAHMS bubmmoreka [JOK
BBIPAXKEHM, COIEPIKAIUX https://m.edsoo.ru/8che4cfe
apumMeTHUeCKrEe KBaIpaTHBIE KOPHU
[ToBTOpeHUe u 06001ICHNE.

130 Pemenue kBaipaTHBIX ypaBHEHHI. bubmuoreka [IOK
Pemenne TekCTOBBIX 3a71a4 C https://m.eds00.ru/8316894c
MTOMOIIBIO KBaJIPATHBIX YPaBHEHUH

bub OK
131 [ToBTOpEeHME M 06OOIIECHNE. nomorexa L

https://m.edsoo.ru/laa74ca6




Pemenue 3agad u3 peanbHON KU3HU

[ToBTOpenue u o6oOIIEHHE.

bu6nunorexa LIOK
132 ToxecTBeHHBIC HpCO6p33?BaHHH 1 https://m.edsoo.ru/d87c1b96
palOHaIbHBIX BRIPAXKEHUN
[ToBTOpenue u o6oOIIEHHE.
Pemenue 1poOHO-parimoHaIBHBIX
aBHCHMI, CBOJSIINXCS K
133 J};iHeﬁHLIM WIn i I?;a aATHBIM 1 bubmmorexa [JOK
AP https://m.edsoo.ru/45dc757f
ypaBHEHUsM. Perienne TeKCTOBBIX
3a/1a4 ¢ MOMOIIbIO APOOHO-
paloHaIbHBIX YPAaBHEHHIMA
[ToBTOpenue u o0oOIIEHHE.
134 Pemrenne TekcTOBBIX 3a71a4 1 bubmmorexa [IOK
8 https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCO0AMU
bu6mmoteka IIOK
135 14 1
TOroBas KOHTPOILHAs paboTa https://m.edsoo.ru/lela2a62
136 [ToBTOpEeHue u 060061IEHNE. 1 bubmmnoreka HOK
Pemenue 3anau u3 peanbHON KU3HU https://m.edsoo.ru/b7228af5
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
undpoBbie
Ne ni/m Tema ypoka Kontpoabsubie IIpakTuueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Oynkuus. CBolicTBa PYHKIUI: HYTH

(YHKIMH, TIPOMEKYTKH

3HAKOMOCTOSIHCTBA KIIUH,
1 IIPOMEKYTKH BO3 aS)T}:II{I/m U yObIBaHUSA 1 0 0 bubmorexa LHOK

P . R P R Y https://m.edsoo.ru/d90f2e4e

byHKIMY, YETHBIC U HEUETHBIE QYHKIUHY,

HauOoJIbIlIee U HAMMEHbIIIee 3HAaUCHUS

byHKUIUM

Oynkuus. ColicTBa QyHKIUI: HYIH

GYHKIINH, TPOMEKYTKH

3HAKOMOCTOSIHCTBA KIIUH,
2 MIPOMEKYTKH BO3 a::bT};I;Imﬁ U yOBIBaHUSA 1 0 0 bubmorexa LOK

p yr N p . Y https://m.edso0.ru/b3732c65

GyHKIMY, YETHBIE U HEUETHBIE QYHKIUHY,

HauOOJIbIIIee M HAMMECHBIIEe 3HAUCHUS

byHKIUM
3 [Toctpoenue rpadukoB GpyHKIIUMH C 1 0 0 bu6nuoreka [IOK

MOMOIIBIO TIPeoOpa30BaHMit https://m.edsoo.ru/97eaec2e
4 [Toctpoenue rpadukoB QyHKIUN C 1 0 0 bu6muoreka [JOK

MOMOIIBIO TTPeoOpa30BaHMil https://m.edsoo.ru/ea04324c
5 Ksanparusiit Tpéxuner. Kopau 1 0 0 bubmuoreka [JOK

KBaJpaTHOIO TPEXWIECHA https://m.edsoo.ru/71798cd2
6 Pa3noxxeHue kBagpaTHOro TpEXWIEHa HA 1 0 0 bubmuoreka [IOK

JIMHEHHBIE MHOKUTEIIN

https://m.edsoo.ru/de57a4e0




7 Pazno)xeHue KBaJpaTHOrO TpEXUICHa Ha bubmuorexa [JOK
JIMHEHBIE MHOXKUTEIN https://m.edsoo.ru/0b248ca2
8 K i) 1 e€ CBOMCTBA bubmorexa LHOK
BAAPATHIHAN QYRR https://m.eds00.ru/6215f410
9 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, OCh CAMMETPHUH TTapadoIIbl https://m.edsoo.ru/c456e08e
10 [Moctpoenue rpaduka KBagpaTHIHON bubmumoreka [IOK
byHKITUN https://m.edsoo.ru/11f6adfa
11 [Toctpoenwne rpaduka KBagpaTHIHON bubnmnoreka HOK
byHKITUN https://m.edsoo.ru/c88a279d
12 [Toctpoenue rpaduka KBaApaTUIHON bubnuotexa [HOK
byHKIIUN https://m.edsoo.ru/3577ad2b
ITonoxenue rpaduka KBapaTUYHON
13 GbyHKIIUY B 3a§1/1((1:)HM00TH I(I)I; eé bubamorexa LOK
YHKI https://m.edsoo.ru/2a984bdc
K03 (HUIIUEHTOB
[Tonoxxenne rpaduka KBagpaTU4HON
14 o JIOKCHIE TP (b;\l;o:fn ili & bubnuoreka [JOK
YHKIWHH B 3aBHC https://m.edsoo.ru/101baa55
KO3 (HULIUEHTOB
15 Hcnonb30BaHne CBOWCTB KBAIpaTUYHOU bubnmnoreka [JOK
GYHKIMM IS peleHus 3a1a4 https://m.edso0.ru/15c¢522bb
16 Hcnonb3oBaHue CBOKWCTB KBaAPaTUYHOM bubnuotexa [JOK
(GyHKLIMU 1715 peleHus 3a/1a4 https://m.edsoo.ru/bef7b49f
17 Hcnonp30BaHne CBOMCTB KBAIpaTUIHOM bu6nuoreka [IOK
GYHKIUY 1S peleHust 3a1a4 https://m.edsoo.ru/4ce8cfOd
18 CrenenHble (QYHKIIMU C HATYpaJIbHBIMU bubmuoreka [JOK
noKa3aTessiMH, UX rpadMKu U CBOMCTBA https://m.eds00.ru/92821150
19 Crenennble (PYHKIMU C HATypaJTbHBIMU bu6mmoreka [JOK

NoKa3aTessIMH, UX TpadyKu U CBOMCTBA

https://m.edsoo.ru/dc16d347




CreneHHbIe PYHKIIMU C HATYPATbHBIMH 1 0 0 bubmuorexa [JOK
NoKa3aTessIMH, UX TpaMKU U CBOMCTBA https://m.edsoo.ru/fb7b3ef2
Crenennble QyHKINU C HATYpaIbHBIMU 1 0 0 bubnmoreka [JOK
MOKa3aTeJIsIMH, UX Tpa(uKu U CBOHCTBA https://m.edsoo.ru/e35ab595
99 I'paduxn Gysknumii: y = VX, y= W, y=| bubnmnoreka HOK
X| https://m.eds00.ru/845c3cd8
93 ['paduku pyHKIUM: Y =Vx , y= WVx y=| bubnmnoreka HOK
X | https://m.edsoo.ru/4ddd9180
24 I'paduku QyHKUUMl: y = Vx| y= WNx,y=| bubmuorexa [JOK
X | https://m.edsoo.ru/c711bddf
o5 K 5 " q bubnuotexa [HOK
OITPOIBHAT PAOOTA T TEME TEUYHKIH https://m.edsoo.ru/4eacc9b5
IIo e 0 peuie €paBEHCTBA C
oAHon HvepeMeH ' https://m.edsoo.ru/cfb115b6
pelieHni HepaBeHCTBA
97 KBaznpaTHble HEpaBeHCTBA € OJTHOM bubnuoreka [JOK
MIEPEMEHHOMN https://m.edsoo.ru/bf85efbf
98 KBazpaTHble HEpaBEHCTBA C OJHOU bubmuoreka [JOK
MIEPEMEHHOMN https://m.edsoo.ru/36721ec3
29 Pemenne HepaBeHCTB rpaduuecKum bubmuotexa [JOK
METOJIOM U METOJIOM MHTEPBAJIOB https://m.edsoo.ru/d68f067e
30 Pemenne HepaBeHCTB rpaduuecKuM bubnmoreka [JOK
METOJOM ¥ METOJOM HUHTEPBAIOB https://m.eds00.ru/060b1779
31 i MOMVIISE bubmuorexa [JOK
CPABCHCTEA, CONCPHAILHE SHAK MOAYIL https://m.edso00.ru/7782d1d2
32 HepagsenctBa, copepxaniye 3HaK MOTYJIS bubmmorexa LOK
°P > COREPXaAt ad https://m.edsoo.ru/f13ce6ca
33 CucTtemMbl HEpaBEHCTB C OJHOU but6mmoreka [IOK




MepEeMEHHOMN https://m.edsoo.ru/20a68a45

34 CucTtemMbl HEpaBEHCTB C OJAHOU bubnmoreka [JOK
MepEeMEHHOMN https://m.edsoo.ru/d72b241f

35 Pernienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubmuorexa [JOK
HEPaBEHCTB, CUCTEM HEPAaBEHCTB https://m.edsoo.ru/fleecaff

36 Pemenne TeKCTOBBIX 33129 C IOMOIIBIO bubmuorexa [JOK
HEpPABEHCTB, CUCTEM HEPABEHCTB https://m.edsoo.ru/29eala05
HepaBeHcTBO ¢ 1ByMs IEpEMEHHBIMHU.

37 PGIFI_)ISHI/IC HepaBeHZTBa C gByM}I bubmorexa LOK

https://m.eds00.ru/a555d73b

HepEeMEHHbIMU

38 ['paduueckuii MmeTo peuieHus cucTeM bubnuoreka [JOK
HEPABEHCTB C JIByMS IEPEMEHHBIMU https://m.edsoo.ru/28bab74d

39 CucTteMbl HEpaBEHCTB C JBYMS bubnuoreka [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/bf38d029

40 Konrponbnas pabora no reme bubnmnorexka HOK
"KBagpaTHble HEpaBeHCTBA" https://m.eds00.ru/4244257d

41 bukBapaTHbie ypaBHEHUS brbmmorexa LTOK

https://m.edsoo.ru/ba8b4827

[IpuMepsl NpUMEHEHNI METOI0B

42 PaBHOCHJIbHBIX TPe0Opa3oBaHui, 3aMEHBI bubnmnorexka HOK
HepEeMEHHOI, rpauuecKoro MeToa rnpu https://m.eds00.ru/8cc6f335
peleHnn ypaBHeHUH 3-11 u 4-11 creneHei
IIpumeps! TpUMEHEHN METOI0B

43 PaBHOCHJIbHBIX TPe0Opa3oBaHu, 3aMEHbI bu6muoreka [JOK
MEePEMEHHOI, rpaduuecKkoro MeToa npu https://m.edso0.ru/d3127b99
peleHnn ypaBHeHU 3-11 u 4-11 creneHei

44 [Tpumepsl MpUMEHEHHUH METOI0B bubmuoreka [JOK

PaBHOCHJIbHBIX TPe0Opa3oBaHuil, 3aMEHBI

https://m.edsoo.ru/e06bdafc




MEePEMEHHOI, rpadruecKoro MeToja npu
pelieHun ypaBHeHui 3-i u 4-ii crenenei

Pemenue qpoOHO-panimoHaIbHBIX

bu6nuoreka [IOK

45
ypaBHEHUH U HEPABEHCTB https://m.edso00.ru/c62a3d83
46 Pemenue npoOHO-paiMOHATBHBIX bubnmnoreka HOK
YpaBHEHUM U HEPABEHCTB https://m.edso0.ru/e633ff10
47 Pemenne 1poOHO-panimoOHaIbHBIX bubnmnoreka HOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9b27174d
Pemenne npoOGHO-paioHaIbHBIX bubmuorexa [JOK
48 .
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/7b73895d
Pemienue cucrem ypaBHEHUN ¢ ABYMS bubnmnoreka HOK
49
MIEPEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pewienue cucrem ypaBHEHUN ¢ ABYMs bubnmnoreka HOK
[IEPEMEHHBIMU https://m.edsoo.ru/3bef3efc
Pemenue npocrenmumx cucrem
51 HEJIMHEHHBIX YPaBHEHUH C IBYMsI bubnuorexa LOK
P ABYM https://m.edso0.ru/c06799ac
epeMEHHBIMU
Pemenne npocrenmmx cucreM
52 HEJIMHENHEIX YPaBHEHUN ¢ IBYMS bubmmorexa HOK
P ™ https://m.edsoo.ru/d9e8af79
epeMEHHBIMU
Pemenne npocrermmx cucreM
53 HEJIMHEWHBIX YPaBHCHUU C IBYMSI bubmmorera LOK
P HEYM https://m.edso0.ru/a0409350
NepeMEHHBIMHU
Pemenue npocrenmumx cucrem
54 HEJIMHENHBIX YPaBHEHUH C IBYMsI bbmorexa LIOK
P HBY https://m.eds00.ru/7910b721
MepeMEHHBIMHU
55 I'padmueckuit MeTON1 pelIeHUs] CUCTEMbBI bubmuoreka [JOK

HEJIMHENHBIX YPAaBHEHUH C IBYMsI

https://m.edso0.ru/68e900a3




NEPEMECHHBIMU

I'paduueckuii METO pEIICHHS] CHCTEMBI

56 HEJIMHEHHBIX YpaBHEHUH C IBYMsI bubmmorexa [IOK
P ABYM https://m.eds00.ru/b3113be3
NePEeMEHHBIMU
Cucrema IByX HEJIMHEHHBIX YPaBHEHUH C
S7 B e el\}::)HHbIMI/I KakK Moypenb bubmorexa LOK
JBYNIL TIED A https://m.eds0o.ru/74a77¢73
peagbHOM CUTYyaluu
Cucrema IByX HEJIMHEHHBIX YPaBHEHUH C
58 ByMs Heﬂel\}:;HHI)IMI/I Kak Moypem, bubmorexa LOK
FBYM Up A https://m.edso0.ru/30731862
peagbHOM CUTYyalluu
CucreMa JIByX HEJIMHEHHBIX YPABHEHUH C
59 BYMsI Heﬂel\}f;HHbIMI/I KaK Moyr;nb bubmorexa LHOK
ABYM Vp A https://m.edsoo.ru/8a6d5954
peagbHOM CUTYyalluu
Cucrema IByX HEJIMHEHHBIX YPaBHEHUH C
60 BYMsI Heﬂel\}f;HHHMH Kak Moyr;nb bubmorexa LHOK
ABYM vp a https://m.edsoo.ru/ce8950b3
peanbHOM cUTyaluu
61 Cucrtema HEJIMHEWHBIX YPAaBHEHHH C bubmuorexa [JOK
rapaMeTpoM https://m.edsoo.ru/dbd6342b
Cucrema HEIMHEMHBIX YPABHEHUH C bubnmnoreka [JOK
62
rapameTpoM https://m.edsoo.ru/60ebb1f3
63 Cucrema HEIMHEMHBIX YPAaBHEHUH C bubnuotexa [JOK
rapaMeTpoM https://m.edsoo.ru/40bd4935
64 [Ipocreliline HEpaBEHCTBA C ABYMS bubnuotexa [JOK
MIEPEMEHHBIMHU U UX CHCTEMBI https://m.edsoo.ru/7ccf2559
KonTtponbHas pabora o Teme bubmmoreka [JOK
65
"VYpaBHEHHUsI, HEpAaBEHCTBA U UX CUCTEMBI" https://m.edsoo.ru/3fca3696
66 [ToHsiTHE YKCTIOBOM MTOCIEA0BATENBHOCTH. bubnuotexa [JOK

Koneunsie 1 6eckoHEUYHbBIE

https://m.edsoo.ru/d5¢2560d




IIOCJICA0BATCIBHOCTHU

OI‘paHI/I‘IeHHaH oCICa10BaTCIIbHOCTD.

bu6nuoreka [IOK

67 M 0
OHOTOHHO BO3pACTAIOWA (yObiBAIOWA) https://m.eds00.ru/74049546
I10CJIEI0BATEILHOCTh
CriocoObl 3a1aHUS MTOCIEI0BATEILHOCTH
68 OIMcaTeIbHbINA, TAOJUYHBIN, C IIOMOIILIO buGnnorexa LIOK
’ ’ N https://m.edsoo.ru/027a3fa4
(dbopMyIbI N-TO YiieHa, PeKypPPEHTHBII
Apudmerndeckas 1 reoMeTprUIecKast bubnuoreka [JOK
69
IIPOrPECCUM https://m.edsoo.ru/ad57c055
20 ApudmeTrndeckast U reOMeTpUYECKas bubmuorexa [JOK
MpOrpeccuu https://m.eds00.ru/8017f902
71 CpolicTBa WICHOB apUPMETHICCKON U bubnuotexa [HOK
r€OMETPUYECKON ITPOTrPECCUi https://m.edso00.ru/fb577805
79 CaoticTBa 4ieHOB apupMETHIECKON U bubnmnoreka [JOK
r€OMETPUYECKON MTPOTrPeECCUi https://m.edso0.ru/c79443ad
73 ®opmyIibl N-To yiieHa apupMeTHIecKoi u bubnmnorexka HOK
reOMETPUYECKON IPOrpeCCUii https://m.edsoo.ru/b0la67a2
74 ®opMmysbl N-T0 YieHa apuPpMETHIECKON U bubnmnorexka HOK
r€OMETPUUYECKON ITPOTrPECCUi https://m.edsoo.ru/77dee84a
75 ®opmyiel N-ro ieHa apupMeTHIecKoi u bubnuoreka [JOK
r€OMETPUUYECKON TPOrpeccuii https://m.edsoo.ru/c72ef6bf
@DopMyIIbl CyMMBI IIEPBBIX N YJIEHOB
76 a HI?I)BZICTHHG}:/CKOﬁ u FI::OMeT NYECKOU bubnuorexa LHOK
p . p https://m.eds00.ru/9492847
porpeccuit
DopMyITbI CyMMBI TIEPBBIX N YICHOB
77 a lebnileTHqgclioﬁ u FIZOMeT NYECKON Bubmmorexa [IOK
P . P https://m.edsoo.ru/e4c9ad63
porpeccuit
78 DopMybl CYMMBI TIEPBBIX N YJICHOB bubnuotexa [JOK




apupMeTUYECKON U TEOMETPUUECKON
IIPOrpeccuit

3ajaun Ha IPOIICHTHI, OAHKOBCKHUE

https://m.edsoo.ru/a594233e

bu6nuoreka [IOK

[ BKJIAJIbl U KPEJUTHI https://m.edso00.ru/38f5c6d2

80 3amaun Ha POIEHTHI, 0AHKOBCKUE bubnmnoreka HOK
BKJIAJ(bl U KPEIUTHI https://m.eds00.ru/64f7e085

81 3aaun Ha MPOLEHThI, 0AHKOBCKUE bubnmnoreka HOK
BKJIAJ(bl U KPEJIUTHI https://m.edsoo.ru/c4a9eb67

82 3amaun Ha MPOLEHTHI, 0AHKOBCKUE bubmuorexa [JOK
BKJIAJIbl U KPEJUTHI https://m.edsoo.ru/e3f6d855

83 3ajaun Ha IPOLICHTHI, OAHKOBCKHUE bubnmnoreka HOK
BKJIAJ(bl U KPEJIUTHI https://m.edso00.ru/b19754bd

84 3amaun Ha MPOLEHThI, 0AHKOBCKUE bubnmnoreka HOK
BKJIAJ(bl U KPEAUTHI https://m.edsoo.ru/bcf88abf

85 3amauyn Ha MPOIEHThI, 0AHKOBCKUE bubmuotexa [JOK
BKJIAJIbl U KPEIAUTHI https://m.edsoo.ru/ccfOd1fc
IIpencraBnenue 0 CXOAUMOCTH

86 MOCJIEA0BATEIbHOCTH, O CYMMHUPOBAHUU bubmuoteka [JOK
OECKOHEYHO yOBIBArOIIEH https://m.edsoo.ru/d5895ad1
T€OMETPUUYECKON MTPOTrPECCUU
[IpencraBienue o CXOAUMOCTH

87 MOCJIEIOBATEILHOCTH, O CYMMHPOBAHUHT bubnmnoreka [JOK
OECKOHEYHO YOBIBArOIIICH https://m.edsoo.ru/133bae23
T€OMETPUUYECKON MPOTPECCUU

88 MeTto1 MaTeMaTHYECKON HHTyKITUH bubnnorexa LIOK

https://m.edsoo.ru/feb21fdd
89 MeTto1 MaTeMaTHYECKON HHTYKITUH bubnnorexa LOK

https://m.edsoo.ru/a0dcf477




90 Kontpoinbnas padora mo teme "HucinoBbie bubnmnoreka HOK
II0CJIE0BATENBHOCTH U ITporpeccun” https://m.edsoo.ru/9e0dd430
Kopens n-if crenenu. CBolicTBa KOpHS N-H bubmuorexa [JOK
91
CTENEHU https://m.edsoo.ru/6e5a5af5
92 Kopens n-i1 crenenu. CBoiicTBa KopHS N-it bubnunoreka [JOK
CTEIIEHU https://m.edso0.ru/b32c69f2
93 Kopens n-if crenenu. CBolicTBa KOpHs N-H bubmuorexa [JOK
CTEIICHU https://m.edsoo.ru/0aa0c138
CreneHs ¢ pallMOHAIBHBIM I10OKa3aTeIeM U bubmuorexa [JOK
94 N .
€€ CBOMCTBA https://m.edsoo.ru/5325ca3a
95 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM 1 bubnmnoreka HOK
€€ CBOICTBA https://m.edso0.ru/4882d830
96 CreneHs ¢ pallMOHAIBHBIM TOKa3aTelieM 1 bubmuorexa [JOK
e€ CBOMCTBa https://m.edso0.ru/53b617b8
ToxxaecTBeHHbIE TpeoOpa3oBaHUs
97 BBI f)i(eHHﬁ cozae I:Ka 1:1)/1)( KOpEeHb N-i bubmorexa [JOK
P > Conepaa P https://m.edsoo.ru/ebad7498
CTENEHU
ToxecTBeHHBIEC TPEOOPA30BAHUS
98 BBIPKEHHH, COACPIKAIIUX KOPEHb N-i bubmmorexa HOK
p ’ p p https://m.edsoo.ru/ca7892bc
CTENEHU
ToxxecTBeHHBIEC TTPEOOpPa30BaAHUS
99 BBIP@KECHHH, COACPIKAIIUX KOPEHb N-i bubmorexa [IOK
P » CONCPARATIIR KOP https://m.edsoo.ru/bdf8871d
CTETNeHU
ToxaecTBeHHbIE TpeoOpa3oBaHUS
100 BBIPAKEHUM, COJIEpKAIUX CTETIEHD C bubmorexa [IOK
P > ConEpaatt https://m.eds00.ru/b13a49e9
palroHAIBHBIM MOKa3aTeIeM
101 ToxnecTBeHHbIe TpeoOpa3oBaHus bubmuoreka [JOK

BBIPAXEHU, CONEPIKALIUX CTENEHD C

https://m.edso0.ru/a18095d9




panrOHAJIBHBIM IIOKA3aTCIEM

KonTtponpnas padora no teme "Cremnens ¢

bu6nuoreka [JOK

102
palMOHAIBHBIM MTOKa3aTeaeM" https://m.edsoo.ru/2a2ba4d9
[ToBTropenue u 0600mmenue. Ynucna n
BBIYHCIICHUS (3aIIUCh, CPABHEHUE, bubnmnoreka HOK
103 . .
JEUCTBUS C JCHUCTBUTEIbHBIMA YHCIIAMU, https://m.edsoo.ru/07eead449
YUCJIOBast MpsMasi)
[ToBTopenue u 0000menue. Yncna n
104 BBIYHCIICHUS (3aITUCh, CPABHEHUE, bubmuorexa [JOK
JIEHCTBHS C ACHCTBUTECILHBIMU YHCIIAMH, https://m.edso0.ru/69d23450
YUCJIOBast MpsMasi)
[ToBTOpenue u 0600meHne. Yucna u
105 BBIYHCIICHUS (POIICHTHI, OTHOILICHUS bubmmorexa LIOK
pott ’ ’ https://m.edsoo.ru/facf7c03
IIPOIIOPLIUN)
[ToBTOpenue u o6o6menHue. Yncna u
106 BLI‘II/ICEGHI/ISI (TIpOTIEHTHI, OTHOILIECHUS bubnuorexa LOK
pon ’ ’ https://m.edsoo.ru/5d2df02d
HPOMNOPILIUHN)
[ToBTOpenue u 06061menue. Yucna u
107 BBIUKCIICHUS (pellIeHue 3a7a4 U3 peaabHOM bubnuorexa LOK
p A P https://m.edsoo.ru/dad1ae58
JKU3HH)
[ToBTOpenue u 0600meHue. Yucna u
108 BBIYHCIICHUS (PEIICHUE 3a71a4 U3 PeaTbHON bubmorexa HOK
P P https://m.edsoo.ru/efa0e730
YKU3HN)
[ToBTOpenne u 0600meHue. Yucna u
109 BBIUKCIICHUS (OKPYTJIEHUE, IPUOIINKEHHE bubmorexa LIOK
24 - 1P ’ https://m.edsoo.ru/5fd671b7
OIICHKA)
110 [ToBTOpenue u 06o0meHne. TeKCcTOBbIE bubmuoreka [JOK

3agadun (pemeHHe TCKCTOBBIX 3aaa4

https://m.edso0.ru/a527aa4b




apuMETUUECKUM U aJIreOpandecKumM
crioco0amu)

[ToBTOpenue u 0600meHne. TekcToBbIe
3aj1aud (pelIeHre TEKCTOBBIX 3a/1a4

bu6nuoreka [IOK

1 apu(pMETUUECKUM H aJIreOpandecKum https://m.edsoo.ru/75c20ae0
crocobamu)
[ToBTOpenue u 06001meHue. TekcToBbIe

112 3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4 bubmuorexa [JOK
apu(pMETUYECKUM M aJIreOpandecKuM https://m.edso0.ru/f027e68f
crocobamu)
[ToBTOpenue u 06001meHue. TekcToBbIC

113 3a/1auu (peleHne TEKCTOBBIX 3a/1a4 bubmuorexa [JOK
apu(pMETUYECKUM U aJIreOpandecKuM https://m.edsoo.ru/a734595b
crocobamu)
[ToBTOpenue u o6obmenue. TexcToBbie

114 3a/1auu (pelIeHne TeKCTOBBIX 3a/1a4 bubmuotexa [JOK
apuMETUUECKUM U aJIreOpandecKum https://m.eds00.ru/513c76d2
croco6amu)
[ToBTOpenue u o6obmenue. TexkcToBbie

115 3a/1auu (pelIeHrne TEeKCTOBBIX 3a/1a4 bubmuotexa [JOK
apu(METUUECKUM U aJIreOpandecKum https://m.edsoo.ru/8fa2d2fb
criocobamu)
[ToBTOpeHme u 0600IIEHNE.
AnrebGpanyeckue BbIpaKeHHs

116 (mpeobpazoBaHue anredOpandecKux bubmorexa HOK

. https://m.edsoo.ru/9336bac2

BBIPXXCHHH, COIEPIKANTUX CTEIICHB C
I[EJIBIM TIOKa3aTelieM)

117 [ToBTOpeHme u 0600MIIEHNE. bu6nuoreka [IOK

Anrebpanyeckue BbIpaKeHHs

https://m.edsoo.ru/f6ab4fe5




118

119

120

121

122

123

(mpeobpazoBaHue anredOpanvdecKux
BBIPKEHUH, COJIEpKAIIUX CTETIEHb C
LIEJIBIM T1I0Ka3aTeIeM)

[ToBTOpeHHE 1 0600IICHNE.
AnrebpanuecKue BRIPAKCHHS
(mpeobpazoBaHue anredOpanvdecKux
BBIPXCHHH, COIEPIKAIUX CTEIIEHB C
LIEJIBIM TT0Ka3aTeIeM)

[ToBTOpEeHME K 000OIIEHNE.
AnreGpanyeckue BhIPaKEHH
(mpeobpazoBaHue aNredpanvIecKux
BBIPAXKEHHUI, COJIEPHKALIIUX
apuMeTHYECKUI KBaIPaTHBIN KOPEHB )
[ToBTOpEeHME K 0000IIEHNE.
AnrebpanyecKkue BhIpaKeHH
(mpeobpazoBaHue anredOpanyeckux
BBIPAXKEHUI, COJIEPHKAIIUX
apudMeTUYECKU KBaIpaTHBI KOPEHB)
[ToBTOpenue n obobIIEeHHE.
AnreGpanyecKkue BhIpaKEeHH
(mpeobpazoBaHue aNreOpanyeckux
BBIPAXKEHUM, COJIEPHKAITUX
apuMeTHyecKuil KBaJIpaTHbBIN KOPEHb)
[ToBTOpenue u o6o0IIeHNE.
Anrebpanyeckue BhIPaKESHH
(mpeobpa3zoBaHMe LENBIX U JPOOHO-
PaIMOHATILHBIX BRIPAKCHUN )

[ToBTOpenue u o6o0IIeHNE.
AnrebpanuecKue BhIPAXKCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/b310ff9b

bubmuorexa [JOK
https://m.edsoo.ru/adb80ce?

bu6nuoreka [IOK
https://m.edsoo.ru/9a58e0a9

bu6nuoreka [IOK
https://m.edso0.ru/253694c0

bu6nuoreka [IOK
https://m.edsoo.ru/7b3e4818

but6mmoreka [IOK
https://m.eds00.ru/40178693




124

125

(mpeoOpa3oBaHue ENBIX U IPOOHO-
PaIMOHATILHBIX BRIPAKCHUN )

[ToBTOpEeHME B 0000IIEHNE.
AnrebpanuecKue BRIPAKCHHS
(mpeoOpazoBaHue ENBIX U IPOOHO-
palMOHATBHBIX BBIPAXKCHUH )

[ToBTOpenue u o6o0IIeHNE.
AnreOpanuecKue BRIPAKCHHUS
(mpeoOpa3oBaHue ENBIX U IPOOHO-
palMOHATILHBIX BBIPAKCHUI)

bu6nuoreka [IOK
https://m.edso00.ru/9df99942

bubnnoreka IIOK
https://m.edso0.ru/16908ac9

126

[ToBTOpenue u 06o0IICHNE.
AnrebpanuecKue BRIPAKCHHS
(pa3nokeHHe MHOTOUJICHA Ha MHOXKHTEIIH,
B TOM YHCJIE C UCIIOIB30BaHUEM (OPMYIT
COKPALICHHOTO YMHOKEHHS)

bubnnoreka IIOK
https://m.edsoo.ru/b48b9936

127

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(pa3noxeHue MHOTOUIeHa Ha MHOXKHUTEIH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (HOPMYIT
COKPAILIEHHOT'O YMHOKEHHUSI)

bu6mmoteka [IOK
https://m.edsoo.ru/5d8634a7
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[ToBTOpeHue u 060061IEeHNE.
AnrebpanuecKue BhIpaXKEHUS
(pa3noxeHne MHOTOYWIeHA Ha MHOXKHUTEIIH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (HOPMYIT
COKpAILIEHHOT'O YMHOKEHHUSI)

but6mmoreka [IOK
https://m.edsoo.ru/70161f2f
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[ToBTOpeHue u 0600IIEHNE.
AnreOpanyecKue BhIPaKESHHS
(MoaenupoBaHUe C TOMOIIBIO POpPMYIT
peaIbHBIX MPOLIECCOB U SIBICHUI)

but6mmoreka [IOK
https://m.edsoo.ru/ae955f99




OyHKIMA (MOCTPOSHUE, CBOMCTBA bubnmnoreka HOK
130 . 1
U3YyYEHHBIX (DYHKITHIT) https://m.edso0.ru/02a630e0
[ToBTOpenue u 0600meHNe. DYHKITNN
131 (moct I())eHI/Ie CBoﬁcfllaa u3 el}{IELIL)I( 1 bubmorexa [IOK
P o yi https://m.edso0.ru/5ca24756
yHK M)
[ToBTOpenue u 0606menne. DyHKIUU
132 (moct Ic))eHMe CBOI‘/'Icfllsa u3 el}{’EmL)I( 1 bubmmorexa [IOK
POSIIE, 7 https://m.edsoo.ru/601abaca
yHKIHiT)
[ToBTropenue u 0600menue. ©
133 (r Z;)I/fqe}:co: emegil: , aBH};I:II;III;IHII: 1704 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/laee55da
CUCTEM)
[ToBTOpenue u 0600meHne. DyHKITMN
134 (r a(blfqecxoe emeglne aBH};I:II/III_}/i 17870'¢ 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/147cbdaf
CUCTEM)
bu6nuoreka [IOK
135 " 1
TOroBas KOHTpOIIbHaZ pabota https://m.edso00.ru/f2692060
136 [ToBTOpenue u 06061meHne. OyHKIUH 1 bubnuoreka [JOK
(MozienMpoBaHUE peabHBIX MPOLECCOB) https://m.edsoo.ru/a0a0aded
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCIECHUSA
11 BeimonHsATe, coueTas yCTHbIE M NUCHMEHHBIE NPUEMBI, apudmMeTHueckue
' JeMCTBUS C pallMOHATLHBIMHU YUCIIAMH
HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAKEHWH, NPUMEHATh pa3zHOOOpa3HbIE
1.2 crnocoObl W TPUEMBI BBIYUCICHHUS 3HAYCHWH JPOOHBIX BBIPAKCHHIA,
coJepKanmx 0OBIKHOBEHHBIE U JAECATUYHBIE APOOH
[Tepexoaute OT oAHOM (hopMBI 3amucH 4Mcen K Apyroi (mpeodpa3oBbIBATh
1.3 JNECATHUUHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOD)
14 CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIbHbIE YUCIIA
1.5 OKpyriaTh uncia
BBINONHATE NPUKUIKY U OLIEHKY Pe3yJIbTaTa BIUYMCIEHUH, OLIEHKY 3HAaUeHUI
1.6 YUCIOBBIX  BbIpaKE€HUH. BbIMONHATE  AEHCTBUS CO  CTEHNEHSAMH  C
HaTypaJbHBIMH [10Ka3aTeIIMU
17 [lpumMeHSATH  TpPU3HAKK  JETUMOCTH,  pa3jOXKEHHE Ha  MHOKUTEIH
' HATYPaIbHBIX YUCEI
Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 3a/la4d, CBSI3aHHBIE C OTHOIICHHUEM
18 BEJINYHH, MPOTIOPIUOHATLHOCTHIO BEJINYVH, MPOIICHTaMH,
' MHTEPIPETHPOBATh PE3yNbTaThl PElIeHHs] 33a7ad ¢ y4ETOM OTpaHWYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHBAEMBIX O0BEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
21 Hcnonp30Bare anreOpandeckyl0 TEPMUHOJOTHIO M CHMBOJIUKY, NPHUMEHSTh
' e€ B IIpoliecce OCBOCHUs y4eOHOro MaTepuasa
29 Haxomute 3HavueHWsi OyKBEHHBIX BBIPOKEHHH TPH 33JaHHBIX 3HAYECHUSIX
' HIEPEMEHHBIX
53 BeimonuATe  mpeoOpa3zoBaHMs ~— LIEJIOTO  BBIPAXEHHS B MHOTOWIEH
' MPUBEJICHUEM MOAO0OHBIX CIIaraéMbIX, PACKPhITHEM CKOOOK
24 BEITONHATE  yMHOKEHHE OJHOYICHa Ha MHOTOWIEH M MHOTOWICHa Ha
' MHOT'OYJIEH, TPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCymiecTBISATh Pa3IOKEHHE MHOTOWICHOB Ha MHOXHTEIH C TIOMOIIBIO
2.5 BBIHECEHHUS 3a CKOOKHM OOIIero MHOXHTENS, TPYNIHUPOBKU CllIaraeMbIX,
npuMeHeHHs GOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTH peoOpazoBaHUsT MHOTOUICHOB JJISl PEIICHUS PA3IUYHbIX 337a4
' U3 MaTeMaTHKH, CMEXHBIX MPEJAMETOB, U3 PEATbHON MPAKTUKU
2.7 Hcnonb30BaTh CBOWMCTBA CTENEHEH C HaTypaJbHBIMU IOKAa3aTeNsIMU IS




peoOpa3oBaHUs BEIPAKEHUI

3 VYpaBHEHUs U HEPABEHCTBA
Pemare nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHSS IpaBUIIA
3.1 nepexoja OT HMCXOAHOIO YpPaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTs,
SBJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduueckre METObl PU PELICHUN JIMHEHHBIX YpaBHEHUN U MX
' CHCTEM
33 [TonGupate mnpuMepbl Map 4YHCEN, SBISAIOUIUXCS pPElICHUEM JHHEIHOro
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpadUK JIMHEWHOTO ypaBHEHHUS C
3.4 JIBYMsI IEPEMEHHBIMU; MOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUSA
35 Pemars cuctembl 1BYX JUHEMHBIX YPABHEHUN C IBYMs IEPEMEHHBIMHU, B TOM
' ypciie rpauuecKu
CocraBnarh W pemiath JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
3.6 yYpaBHEHUW TIO YCIOBUIO 3aJadd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d MMOJTYYEHHBIN pe3ybTaT
4 Koopaunats! u rpaduku. OyHKInn
N3o00pakath Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
4.1 KOOpJMHATAM, JIy4d, OTpPE3KH, HWHTEPBAJIbI, 3alUCHIBATh  YHCIIOBBIC
MIPOMEXKYTKH Ha aIreOpandeckoM si3bIKe
4.2 OtMeuaTh B KOOPAMHATHON MJIOCKOCTH TOYKH T10 33JJaHHBIM KOOpIUHATAM
4.3 Crtpourts rpaduku nuHeiHbIX QyHKIMiA. CTpouts rpaduk GyHKINU Y = [X|
OnuceiBaTh € TIOMOIIBI0 (PYHKIIUH HM3BECTHBIE 3aBHCHUMOCTH MEXITY
4.4 BEITMYMHAMU: CKOPOCTh, BPEMSI, PaCCTOSIHUE, 1IEHY, KOJTUYECTBO, CTOUMOCTH,
IIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOThI
4.5 Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumats rpaguueckuii coco® NpeAcTaBieHUs U aHaIu3a HH(pOpMaluH,
4.6 U3BIIEKATh W WHTEPIPETHPOBATh HHPOpPMAINIO U3 TpaduKOB peabHBIX
MPOLECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUs
pe3yabTara
1 Yucna v BBIYUCICHUS
Hcnonb30BaTh HaYaJIbHBIC MPECTABICHUS O MHOXECTBE JICMCTBUTEIHHBIX
11 yhcesl JUis CpaBHEHHS, OKpYIJeHHs] M BBIYUCIEHUH, HN300paxarhb
JIEMCTBUTEIIbHBIE YK CIIAa TOYKAaMU HAa KOOPJIANHATHON MPSIMOU
12 [IpumMeHATh TOHATHE apUPMETHIECKOTO KBaIPATHOTO KOPHS, HAXOIUTh

KBaApaTHbBIC KOPHH, MCIIOJIB3Yysa IIpHU H€O6XOJII/IMOCTI/I KaJIBKYJIATOP,




BBINOJIHATh TPEOOpa3OBaHMs BBIPAXKECHUH, COACPIKALIMX KBaapaTHBIC
KOpPHH, UCTIOJIb3Y$sl CBOMCTBA KOPHEM

Hcnonan30BaTh 3alMCH OOJIBIINX M MAajbIX YHCEI C IIOMOIIBK JCCATHYHBIX

1.3 . .
npobeit u creneneit yucia 10
2 Anrebpanyeckue BhIpaXeHUs
51 [IpuMeHsSTh TOHATHE CTENEHUM C IEJIbIM [I0Ka3aTeleM, BBIIOJIHATh
' IpeoOpa3oBaHus BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIEIbIM II0Ka3aTeleM
BBINONHATE TOXIECTBEHHbIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUH
2.2 Ha OCHOBE MpaBUJ JEHUCTBUH HAJ MHOTOWIEHAMH M ainredpanyecKuMu
IpoOsIMU
2.3 PacknaapiBaTh KBaJApaTHbIM TPEXUIIEH HA MHOXKUTEIN
54 [TpumeHsATH peoOpa3oBaHMsI BBIPAKCHUN I PEILICHHs Pa3IHYHBIX 33134 U3
' MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEAJILHOM MTPaKTUKU
3 VYpaBHEHUs U HEpaBEHCTBA
31 Pemarp nuHeliHble, KBajpaTHbIE ypaBHeHI/IﬂUI/I paloHaIbHbIE YpPaBHEHMUS,
CBOJIAIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHMH C IByMsl IEPEMEHHBIMU
IIpoBOANTH MPOCTENIINE UCCIEIOBAHUS YPABHEHUM U CHCTEM YPaBHEHUM, B
3.9 TOM YHUCJIE€ C IPUMEHEHUEM rpapuuecKuX NpeJCcTaBleHUN (yCTaHaBIMBATh,
' UMEeT JIM ypaBHEHUE WIM CUCTEMA ypaBHEHHUI pEllIeHUus, €ClIM HUMEET, TO
CKOJIBKO, U IIPOYEe)
[Tepexoauth OT ClIOBECHOH (GOpPMYIUpPOBKU 3amauu K e€ anreOpandeckoi
33 MOJIEJIM C IOMOIIBI0 COCTAaBJICHUS YpaBHEHUS WM CUCTEMBbl YpaBHEHUH,
' MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJTYYEHHbIN
pe3ynbTaT
ITpuMeHsATh CBOICTBAa 4YMCIOBBIX HEPABEHCTB J[UI1 CpPaBHEHHUS, OLEHKH,
3.4 pelaTh JUHENHBIE HEPABEHCTBA C OAHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh
' rpauuecKyro MIUTIOCTPAIIMI0 MHOKECTBA PEILIEHUN HEPaBEHCTBA, CUCTEMBbI
HEPABEHCTB
4 OyHKIMH
[Tonnumath U KCHOJIB30BaTh (QYHKIMOHAJIBHBIE MOHATHS M SI3bIK (TEPMUHBI,
4.1 CUMBOJINYECKHE OOO3HAUYEHHUs), OINpeAeNsATh 3HaueHue (QYHKIUU 10
3HAYEHUIO apryMEHTa, ONpeeATh CBONCTBA (PyHKIMH 110 €€ rpaduky
Crpoutb rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:
4.2 y =k/x,y=X>Y=X,Y=[X|, oNuChIBaTh CBONCTBA YNUCIOBON (PYHKIIHH 110
e€ rpaduxy
9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
npoBepsieMor

0 pe3yJibTaTa

00pa3oBaTeIbHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus




Yucia U BEIUMCIIEHUSA

11

1.2

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALOHAJIBHBIE YUCIIA
Beimonuate  apudmMeTnueckue JAEHCTBHS C palMOHAIBHBIMUA YHUCIIAMHU,
coueras YCTHbIE WM IHUCBMEHHBIE IPUEMBI, BBINOIHATH BBIUUCICHUSA C
UPPALMOHAIILHBIMU YU CIIAMH

1.3

HaxonuTe 3HaueHus CTENEHENM C UENbIMA IIOKa3aTeIs MU M KOPHEW,
BBIYMCIISATh 3HAYCHUS YUCIOBBIX BBIPAKEHUIN

14

OKpyrisiTh ACUCTBUTEIBHBIC YHUCIA, BBIIOJIHATh IPUKUAKY pe3yibTaTa
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

VYpaBHEHUS U HEPABEHCTBA

2.1

2.2

2.3

Pewars nuHEHbIE M KBaJApATHBIE YPABHEHMS, YPAaBHEHUS, CBOISALIMECS K
HUM, MIPOCTEUIITNE TPOOHO-PAIIMOHAIBHBIE YPABHCHHS

Pewate cuctemMbl OBYX JMHEWHBIX YPABHEHUN C JIByMs INEPEMEHHBIMU M
CHUCTEMBbI JIBYX YPaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE SBIIAECTCS
JIMHEHHBIM

Pemate TekcTOBBIE 3amauyM  aNreOpanyecKWM CIIOCOOOM C  TIOMOIIBIO

COCTaBJICHHUA YpPaBHCHUS WM CUCTEMbI JIBYX ypaBHeHI/Iﬁ C JBYM:
MNEPEMCHHBIMU

2.4

IIpoBOoaNTE IpOCTENIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUM, B
TOM 4YHUCJIE C NPUMEHEHUEM TIpapUUecKUX IMpeJCTaBICHUN (Hampumep,
YCTAaHABJIMBATb, UMEET JIM YPABHEHHE WM CUCTEMA YPABHEHMM pELICHMS,
€CIIM UMEET, TO CKOJIBKO)

2.5

Pemarp nuHeliHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh
pelIeHUEe HEpPaBEHCTB HAa YHCIOBOM IMPsSMOM, 3alUChIBaTh pELICHUE C
ITOMOIIBIO CUMBOJIOB

2.6

2.7

Peniate CHUCTCMBI JIMHENHBIX HCPAaBCHCTB, CUCTCMBI HCEPABCHCTB,
BKJIIOHAIOOIUME KBAaAPATHOC HEPABCHCTBO, I/I306pa)KaTI) pPEIICHUC CUCTEMBI
HCPaBCHCTB Ha YHICIOBOM HpﬂMOfI, 3alMCbIBaTh PCHICHUC C ITOMOIIBIO
CHMBOIJIOB

Hcnons30BaTh HCPABCHCTBA MPHU PCHICHUHN PA3JIMIHBIX 3a1a4

OyHKIMU

3.1

3.2

3.3

Pacnio3HaBaTh (yHKIMH H3y4eHHBIX BHJOB. [loKa3bIBaTh cXeMaTH4eCKU
pacrojoXkeHue Ha KOOPAWHATHOW IUIOCKOCTH Tpa@uKOB (DYHKUIMH BUAA:
y=kx, y=kx+b, y=k/x, y=ax’tbx+C, B 3aBHCHMOCTH OT 3HAYCHHI
K02 (HUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLINN

[Toka3biBaTh CXEMAaTUYECKU DPACHOJIOXKEHHE Ha KOOPAMHATHOM IJIOCKOCTU
rpa¢ukoB QyHKIUH BUIa Y = VX, Y = [X| ¥ onHMchIBaTh CBOCTBA (DyHKIUN

Crpouth U H300pakaTh CXeMaTHUECKU IpadUKHU KBaApaTHUUHBIX (DYHKIIMH,
OIKCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIMNA 1O UX TpaduKam

3.4

Pacnio3naBaTh KBaJpaTUUHYIO (YHKIHIO IO (hopMyIie, MPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUN




4 Apudmernueckas 1 reoMeTpUIecKas Iporpeccuu
41 Pacno3naBath apudmMeTHyeckyl0 M TE€OMETPHUYECKYI0 IPOTpeccud Mpu
' pa3HBIX CII0cobax 3aJaHust
4.9 BbINONMHATE  BBIYMCIIEHUS. C HUCHOJB30BaHHEM (QopMya N-TO ujeHa
' apupMeTHUIECKOI U TeOMETPUUECKON MPOTPECCHi, CyMMbI IEPBBIX N WICHOB
43 N300paxarh uiI€HBl IOCIENOBAaTEIIBHOCTH TOYKAMH Ha KOOPIMHATHOU
' IUIOCKOCTH

Pemarp 3amaum, cBsi3aHHBIE C YHMCIOBBIMU IOCIEAOBATEIBHOCTSIMHU, B TOM
4.4 YyHuCle 3aJa4d U3 PEATbHOM XKU3HM (C MCIOJB30BaHUEM KalIbKYJATOPA,

U(PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYMCIIECHUS
JpoOu 0OBIKHOBEHHBIE U JAECATUYHBIC, IEPEXO OT 0HOU (hopMBbI 3anucu Apodeit
11 K apyrou. IlonsaTue panunoHanbHOro 4ucia, 3aluch, CPaBHEHUE, YIIOPSIOYUBAHUE
palMOHAIBHBIX YUCEII
12 Apudmernueckue NeHCTBUSA € pallMOHATIBHBIMM 4YMciIaMu. PemieHue 3amad u3
' peanbHON NPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeAeleHHe, Ipeodpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNUs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThI, 3anUCh NMPOLIEHTOB B BUJE ApOOM U poOM B BHUJE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEILICHHE 3a1a4 U3 PEeaJbHON IPAKTUKH
15 [IpuMeHeHNnEe NPU3HAKOB AEIUMOCTH, Pa3jI0KEHUE HA MHOXKUTEIN HATypaJIbHbIX
' qrce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas MpONoOpLUOHATIbHOCTH
2 AnrebpanuecKue BEIPAKCHHS
51 IlepeMeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKECHHUS C IEpeMeHHOW. JlomycTumele
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBnenne 3aBUCUMOCTH MEXAY BeJIMYMHAMH B  BHIE (HOpMyIIbL
' Beorurcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
95 OpHounenbl n MHorowieHbl. CreneHbp MHorowieHa. CrokeHue, BbIYMTaHUE,
' YMHO)KEHHE MHOTOUJICHOB
26 DopMynbl COKPALIEHHOIO YMHOXEHHSA: KBagpaT CyMMBbl M KBaApaT pPa3sHOCTH.
' ®dopmyna pasHOCTH KBaApaToB. Pa3noskeHre MHOIOYICHOB HA MHOKUTEIN
3 YpaBHeHUs
31 YpaBHEHHE, KOpPEHb ypilBHeHI/I}I, npaBuia npeoOpa3oBaHUs — ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHMI
39 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHHS, PELLICHUE JIMHENHBIX YPAaBHEHUM
33 CocraBineHue ypaBHEHMH MO YCJIOBUIO 3aJayd. PemieHne TEeKCTOBBIX 3a7ad C
' HIOMOILLIO YPaBHEHUI
3.4 JluneliHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JIMHEWHBIX YPaBHEHUH C IBYMs NEpPEMEHHBIMU. PerieHue cucreM
3.5 YpaBHEHHMH CIOCOOOM MOACTAaHOBKH. llpumepsl perieHusi TEKCTOBBIX 3a/1ad C

MIOMOIUIbIO CUCTEM YPaBHEHUN




4 Koopaunats! u rpadpuku. OyHKImm
4.1 Koopaunara ToYkH Ha IPSIMOMA
49 Hucnossle NMPOMEXKYTKH. PaccrossHue Mexzay IByMs TOYKAaMH KOOPAMHATHOMN
' PAMOiA
43 [IpssmoyromnpHas cucrema koopaunar, ocu OX u Oy. AGcruceca u OpANHATA TOYKU
' Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHbIX (opmyramu. YUYrteHue rpaduKOB peanbHbIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['paduk ¢pynkunu. CroricTBa GyHKIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKINN Y = [X|
4.7 I'padpuaeckoe pereHne IMHEHHBIX YPABHEHUI M CHCTEM JIMHEWHBIX YpaBHEHUM
8 KUIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 KBanpatuslii kopenb u3 uucna. [lonsatue o0 UpPpaLMOHATBLHOM YHUCIIE.
' JlecaTHYHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT
CpoiicTBa apupMeTHYeCKUX KBaJpaTHBIX KOpPHEH M UX MpPUMEHEHHE K
1.2 IpeoOpa30oBaHUIO YHCIIOBBIX BBIPDAKEHUH W BBIYMCICHUAM. JleHCTBUTEIbHbBIC
qucia
1.3 Cremnenb C 1eNbIM TIOKa3atenieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BEIpaKCHUs
2.1 KBanpatHblil TpEXuiieH, pa3ioKeHue KBaJApaTHOro TPEXUIeHa Ha MHOKUTEITN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoodu
2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeIeHNe anredpandeckux Ipooei
2.4 PanmonanbHble BEIpayKeHUS M UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBanpartHoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOro ypaBHeHHus. Teopema
' Buera
3.2 Perienue ypaBHeHMH, CBOISAIIMXCS K TUHEWHBIM U KBAIPaTHBIM
3.3 [Ipocreiimme npoOHO-paMOHATBHEIE YPAaBHEHHS
I'paduueckas uHTEpHpeTanuss ypaBHEHUH C JIByMs IEPEMEHHBIMH M CUCTEM
3.4 JIMHEWHBIX YpPAaBHEHUN C JBYMs IepeMeHHbIMHU. [IprMepsl pelieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a/au alreOpandeckuM crocoOom
3.6 YucaoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON




3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JluHeliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOM
4 OyHKIUU
41 [Tonarue ¢ynxkuuu. OOGIACTh ONpPENEIEHUSI U MHOKECTBO 3HAYCHMH (QYHKIUH.
' Crnioco0bl 3a1anust GyHKITUH
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITUH, OTPAXKAIOMIUX PeaTbHbIE TPOIECChI
44 OyHKIMM, ONHUCHIBAIOIIME HPSIMYHO U OOpaTHYI  MPONOPLUOHAIbHBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHK1UU y =X% y = X?
4.6 Oynkmun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUIH
9 KNIACC
Kon IIpoBepsieMblii 31eMeHT coAep:KAHUA
1 Hucna v BIYUCTICHUS
11 PanonanbHbple  4Kcia, MppalUOHANbHbIE 4YHCIA, KOHEYHblEe M OECKOHEUHbIE
' JecATUYHbIE Jpoou
MHOX€ecTBO JEHCTBUTENbHBIX 4YMCEN, JCHCTBUTENbHBIE 4YHCIa KaK OECKOHEUHBIE
12 JecSITUUHbIe J1poOu. B3auMHO O/IHO3HAYHOE COOTBETCTBUE MEXIY MHOMXECTBOM
' NEHUCTBUTENBHBIX YHCEN U KOOpAMHATHOW mpsiMol. CpaBHEHHE IEMCTBUTEIbHBIX
qucen
1.3 Apudmernueckue I1eUCTBUS C ICUCTBUTEIHHBIMH YHCIaMHU
W3mepenusi, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKaroOIEro MHpa,
14 JUITMTENILHOCTh TIPOLIECCOB B OKpysKatomeM wmupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb MNpHOMMkeHus. OkpyrieHue uucen. [Ipukunka M oOreHKa
PE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEeHUsI ¢ OIHOH TepeMeHHON
2.2 JIuneliHoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAANIMXCS K KBaJPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHMs YpaBHEHUW TPETbEH M 4YETBEPTOM
' CTETEHEN Pa3JI0KEHNEM Ha MHOKUTENHN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk




2.8

Pewrenne cucreM ABYX JIMHEWHBIX YPABHEHHUU C IBYMS [IEPEMEHHBIMU

Pemienue cucrteM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIUHEHHOE, a IPyroe — BTOPO

2.9
CTETIeHU

2.10 I'paduaeckas nHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IIEPEMEHHBIMU

211 Pemennie TeKCTOBBIX 33729 aNreOpandeckum crocooom

2.12 UwucioBble HEPaBEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM NEPEMEHHON

2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB ¢ OJHOM IMEPEMEHHON

2.15 KBanparHble HepaBeHCTBa

516 I'padmueckas wuHTepnpeTalsi HEPaBEHCTB W CHCTEM HEPABEHCTB C JIBYMs
' HepEMEHHBIMU
3 OyHKIIU

31 KBagparuunas gpynkius, e€ rpaduk u coiicta. [lapaGona, KOOpAUHATH BEPIIMHEI

napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

3.2 I'paduku Gpyuximii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gpynkumii y=k/x, y = X° u ux cBoiicrsa

3.4 I'paduku QpyHKuuii , 1 UX CBOWCTBA
4 YucnoBbie OCIEI0BATEIIBHOCTH

41 Omnpenenenve u CcrnocoObl 33JaHUS YHUCIOBBIX IOCIENOBaTeNbHOCTEH. 3anaHue
' MOCIIEI0BATEIBHOCTH PEKYPPEHTHOM popmyoit u popMyIoit N-To uaeHa

4 Apudmernaeckas nporpeccusi. Dopmyisl N-ro wieHa apupMETHIECKON IPOTPECCUH,
' CYMMBI TEPBBIX N YICHOB

43 I'eomerpuueckast porpeccusi. @opMyIel N-TO YJIeHAa TEOMETPUIECKON MPOTrpeccui,
' CYMMBEI TIEPBBIX N YICHOB

44 N300pakeHne 1wieHOB apupMETHIECKON 1 T€OMETPUUECKOI Mporpeccuii ToukaMu Ha
' KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U SKCIIOHEHIMAIIbHBIN POCT

4.5 Cno’xHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 001IIETr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, OIepalun
HaJl MHO)XKECTBAMHU; YMEHUE OIEPUPOBATh MOHATUAMU: Trpad, CBSI3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOMECTB JUIS OINUCAaHUS PEaJbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyU4EeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, daKCHOMa, TCOpPEMa,
J0Ka3aTCJIbCTBO, YMCHUEC pacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBATH IOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JEIMMOCTh HATYPAJIbHBIX YMCEN, IPU3HAKU JEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecSATHYHAs IPOOb,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL M YHOPAAO0YMBATHL YMUCJIA, MPCACTABJIATL 4YHUCJIa HaA
KOOPIMHATHOM MPSAMOM, OKPYIVIATh YHUCIA; YMEHUE NENaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTeleM,
apudMeTHUeCKUIl KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas 1poos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo (Gopmysnam, Mpeodpa3oBaHUs
LENbIX, JPOOHO-PAlMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEHUE MHOIOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMU: UYHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW TEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHME pellaTh JIMHEWHblE U KBaJpaTHblE ypaBHEHUs, JpOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOW, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHM, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEelIeHUH 3a1ay U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAWHATHYIO NPAMYIO U KOOPAWHATHYIO IUIOCKOCTH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIA
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKH BO3PACTaHMA,




yObIBaHUSI, HaumOOJIbIIee W HaWMEHbINEe 3HA4YCHUs (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsIMasi TPOMOPIMOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIUOHATBHOCTD,
napaboJa, runepOoa; yMeHHUe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu IS ONPENEJICHUs] CBOWCTB TMPOIIECCOB M 3aBHUCHMOCTEH, IS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTenbHOCTEH, POpMYIbl CyMMBbI U OOIIETO 4YjeHa MPU PELIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YUEOHBIX NPEIMETOB M PEaTbHOU
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI, IO U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIOK M YCIYT,
HAQJIOTH, 3aJaud M3 00JacTH YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0100HOCTh MOTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBarh MOHATUAMU: (uUrypa, TOuka, OTPE30K, Mpsmasi, JIyd,
JOMaHasi, Yroyl, MHOTOYIOJIbHHK, TPEYTOJbHHK, paBHOOEAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPAT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHE
pewiath 3a7a4M, B TOM YHUCII€ U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh HOHSTHUSIMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIBHOCTh U NEPNEHAUKYISIPHOCTh MNPSIMBIX, YroOJl
MEXy MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHUE paclo3HaBaTb PaBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
MapaJuIeIbHOCTD U MEPIIEHIUKYIAPHOCTD MPSAMBIX B OKPYKAOLLEM MUPE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, YTroji (BETHMYMHA
yrila, CHHYC U KOCUHYC yTJla TPEeYrojbHHUKA), IUIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE PUMEHSATh
(dbopMyITBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JTHHBI OKPYKHOCTH U
wiomanau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIAAei

Ymenue  u3zoOpakaTb  IJIOCKMe  (GUIypl W HMX  KOMOMHAaIuW,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT PYKH, C TIOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMHU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPJAMHATHI JJIsl TIPEACTABJICHUS JAHHBIX M PEIICHHS 3a/ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
TaOJIMIIBI, cpeiHee apuMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  YHCIOBOTO  Habopa;  yMEHHE  H3BIIEKATh,
MHTEPIPETHPOBATH U MPEoOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ Ha JUarpaMmax, OTPaXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peabHBIX TPOIIECCOB W SIBJICHHI; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIydyailHbIN
AKCIIEPUMEHT),  JJEMEHTApHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHOe COOBITHE, BEPOSTHOCTb COOBITUS; YMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIBITaXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHM COOBITHSIMU; YMEHME pellaTh 3aJauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U C€ HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
SBJICHUM, MMOHUMATh POJIb IMPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXAaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSATHUEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPHUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCIO3HABAaTh IPOSBIICHHE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKHU KaK HayKd, IPUBOAUTH IPUMEPBl MaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUHU




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUA
1 Yucna v BBIYUCIICHUS
11 Harypanbnsie u nensie yucna. [IpusHaku 1enMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE H JIECATHYHBIC IPOOU, MPOLEHTHI, OECKOHEYHBIE IEPUOTTIECKIE
' apodu
1.3 Panmonaneueie yncna. ApudmMerndyeckue onepanuy ¢ pauuoHaIbHBIMU YUCIIaMU
14 HevictButenpHble uynciia. ApudMETHUECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YHCIIAMA
15 [TpubnmxEnnbie BBI‘II/IfJ'ICHI/ISI, MpaBWJIa OKPYTIJICHHs, NPUKHIKA M OLIEHKa
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenenp ¢ 1nenslM nokaszareneM. CTemeHb € PpalMOHAIBHBIM IOKA3aTElIeM.
' CBoiicTBa cTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poob
95 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JleiicTBusc apudMeTnyecKuMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 Ilenpile M apoOHO-panMOHaNbHBIE YypaBHEHUs. CHCTeMBl M COBOKYHMHOCTH
' ypaBHEHHUH
3.9 Hemnbie u papoOHO-panmoHaNbHbIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 UmcnoBblie MOCIEI0BATEIFHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEH
42 Apudmerndeckass © TeomMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' HPOIICHTOB
5 OYHKII
OyHK1Ms, criocooOsl 3a1anus pyHkuuu. ['padpuk Gynkmuu. Obnacte onpeneneHus
U MHOXecTBO 3HadeHMdH  ¢ynkumu. Hymu  ¢ynkumu.  I[IpomexyTku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUIMH. MakCUMyMbl U
MUHUMYMBI (QyHK1uu. HawmOomplliee W HauMeHbIlee 3HaueHWE (QYHKIUHA Ha
IPOMEKYTKE
6 KoopaunaTs! Ha psIMO¥ U TIOCKOCTH
6.1 Koopnunarnas mpsimast




6.2

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroabHHUK
7.3 MHOroyrojabHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenue reoMeTpuyecKux BEITUYUH
7.6 BekTopbl Ha TNIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anre0pa: 7-i kitacc: 0a30BbIi YpOBEHb: YUEOHHK, 7 Kiacc/ MakapbiueB
I0.H., Munmtok H.I'., HemikoB K.W. u apyrue; nox pea. Tenskosckoro C.A., AKIMOHEpHOE
obmectBo «M3aaTenpcTBO «IIpocBemnieHue»

* Maremaruka. Anre6pa: 8- kitacc: 0a30BbIi YPOBEHb: YUEOHHK, 8 Kiacc/ MakapbiueB
O0.H., Munarok H.I'., Hemikos K.U. u npyrue; noxa pexn. Tenskockoro C.A., AKIMOHEpHOE
obmectBo «M3aatenbcTBO «IIpocBenieHmey

* Marematuka. AnreOpa: 9-it kiacc: 6a30Bblii ypoBeHb: yueOHHUK, 9 kinacc/ MakapbiueB
IO0.H., Munarok H.I'., Hemikos K.U. u npyrue; noxa pexn. Tenskockoro C.A., AKIMOHEpHOE

O6H.[€CTBO «31aTenbCTBO ((HpOCBeH_[eHI/IC»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

000 "AKnacc", OOO "Ckaenr", ®I'AOY 110 "Axkanemus

Munnpocsenienus: Poccun"
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