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COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

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

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

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

JlenmumocTs 1enbix yncell. CBOMCTBA JCIMMOCTH.

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

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

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBieHne 3aBUCUMOCTU MEXAY BETUUMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

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

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XKEHHUM, NPOU3BEACHUE PA3HOCTU M CYMMBI JABYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

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

YpaBHeHMs U HEPABEHCTBA

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



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInHeliHOE ypaBHEHME, CONEPKALIEE 3HAK MOJTYJIS.

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

DOyHKIMHA

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

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

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

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢yuknuu Y = |X|. Kycouno-3axanubie GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

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

IIpencraBienuss O pacIIMPEHUSAX YMUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

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

AsredOpanvyecKue BbIPpAKEHUA

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

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

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO NeNCTBUTENBHBIX KOPHEN KBAaJIPATHOTO ypaBHEHUs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

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

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

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

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

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

DyHKIUU

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

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

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKa3aTeseM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

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

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

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

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

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

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

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

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

DyHKUIMHA

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

KBagpatnunas ¢ynknaus u e€ cBoicTBa. Mcmonb3oBaHWe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)? +n. [TocTpoerne rpaduxoB HYHKIHIT ¢ TOMOIIBIO PEOOPA30BAHHIL.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

®yHKus Y = X' ¢ HaTypaIbHBIM TIOKa3aTesteM N U eé rpaduk.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

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

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4YaromMXcsi HAyYHbIX MPEICTABICHUA O TPOUCXOKICHUU U CYLUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUSI U KaYECTB MBILIUICHUS, HEOOXOJUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JECWUCTBHUA, BBIBOABI, (HOPMYIHpPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTENBHBIM OOBEM CaMOCTOSITEILHON
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIIbHO-METOJANYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOACHCTBYS C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTHUYecKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «YWcClia W BBIYUCICHUS CIYXKUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHA O YKCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



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

Copnepxanue JByX aireOpandyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsl y4eOHBIM MaTepuan TPYNIHUPYETCS BOKPYT  palOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaum oO0yuyeHus anreOpe BXOIAT Takke JanbHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBILIUIEHUS, HEOOXOIWMOIO, B YaCTHOCTH, JJIA
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

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

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3YYEHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHH U MPUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO U3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKkue BBIPAKEHUSD», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOUNUIOMY W HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

S) ueHHOCTel HAYYHOTO MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

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



FOTOBHOCTBIO TNPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka,

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIECACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

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

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHMCJIE paHee HEHU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JEeUCTBUSA, (OPMYJIMPOBATH M OICHWBATh PHUCKH HU
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHeCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

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



BOCIIPUHUMATh,  (GOpPMYyIUpOBaTh M  NpeoOpa3oBBIBATh  CYKJICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PpEIICHUSA, BbHIOMpAaTh Hauboyiee MOAXOASAIMIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE U JaHHOE, (pOpMHpOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

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

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss HWHGOpMAUUMU U WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

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

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE JeHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uaiora, oOHapy)KUBaTh Pa3IMUUe U CXOJACTBO IMO3UIIMH, B KOPPEKTHOH (dopme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJabTaTa M KadeCTBO CBOETO BKJIajga B OOMMNA pe3yabTar IIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBHIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

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

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa paIlMOHAJIBHBIX YHCENT MpH pPEUIeHUU 3aaad, MPOBEICHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YMCEI U MPaBUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia M CTENEHH C HaTypabHBIM IOKa3aTelieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUHU PAKTUIECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyalluu, BBINOJHATh NPUKUIKY U OIEHKY pe3yibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MPU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ 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 AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

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

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

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

AuredOpanveckue BbIPAKEHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepurara.

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

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIIOJIHATH  TOXKICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapat u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXUTEJNSI, TPYMIUPOBKHU ClaraeMblX, MPUMEHSS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

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

Hcnonb30BaTh CBOMCTBA CTEMEHEW C HATYypAIbHBIMHU IMOKAa3aTEIsAMU JJIs
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes mnpuMepsl Tap 4YUCEN, SBISIONIUXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



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

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

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3a1laHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C MOMOMIbIO (YHKIHMA HK3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

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

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

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHH, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYyJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh ACHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

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

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTHUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

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

BBITTONHATB TOXKAECTBEHHBIE MPEOOPA30BAHUS PALIMOHATBHBIX BBIPAKEHHM.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

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

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

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

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpPUMEHEHHEM TrpapUuecKuX MpeAcTaBleHUN (ycTaHaBIMBaTh, HMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJIEIM C TIOMOIIbIO COCTaBJICHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJY4YECHHBIN pe3ysbTar.

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

DyHKIMHA

[Tonnmath ¥ UCHOJB30BaTh (PYHKUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

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

K koHIiry oOyuyenus B 9 ki1acce oOy4aromuiics MOIyyuT CIAEAYIONIEe MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

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

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

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

Pemiats HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCSA JTUHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



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

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

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

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemath TekcTOBBIE 3amauM  anreOpaMvueckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHbBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3adaHHas PyHKIUs.

HccnenoBarh pyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIA:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBaapaTUyHYyO (PYHKIMIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

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

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

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

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouth rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmrocTpupoBaTh € MOMOIIBIO Tpaduka peaibHYI0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y TEOMETPUYECKAsl TPOTrPECCHH.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI IOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPUBOAUTH TNPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 YPABHEHNA 1 HEPABEHCTBA. 20 1 bubmuorexa [JOK
Hepapencrtpa https://m.edso00.ru/6d40b704
5 UNCJIA U BIUMCJIEHUW . KBaapatHbrit 17 1 bubnuorexa [JOK
KOpPEHb https://m.edso0.ru/6d40b704
3 YPABHEHHWA 1 HEPABEHCTBA. 17 1 bubmuoreka [JOK
KBagparusle ypaBHEHUA https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXXEHU . 17 1 bubmuorexa [JOK
JpoOHO-palinoHaNbHbIe BEIPAKEHUS https://m.eds00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuotexa [JOK
JIpoOHO-palmoHanbHbIe ypaBHEHUS https://m.eds00.ru/6d40b704
bubnuoteka [JOK
6 OYHKIIN 15 1 https://m.edsogru/6d40b704
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 bubnmnorexa [JOK
Crenenn https://m.eds00.ru/6d40b704
bubnmnoreka [JOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 7 1 https://m.e dsogru 16d40b704
9 [ToBTOpenue, 0600MIEHNE, 10 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704







8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 YucnoBble HEPABEHCTBA 1 Bubmrorexa IOK
P 02.09.2024 | https://m.edso00.ru/05b2f9el
2 CBONCTBA YHUCIOBELIX HEPABEHCTB 1 Bubmiorexa HOK
P 03.09.2024  https://m.edsoo.ru/4549afe0
3 CBolicTBa YUCIIOBBIX HEPABEHCTB 1 Bubmrorexa IIOK
P 04.09.2024  https://m.edsoo.ru/f3b932b2
4 JlokazaTenbCTBO HEPABEHCTB 1 bubnnorexa [JOK
P 05.09.2024 @ https://m.edsoo.ru/79a18eb?2
5 HepaBeHcTBO ¢ TepeMeHHON. 1 bubmmnoreka HOK
Crporue 1 HecTporue HepaBeHCTBA 09.09.2024  https://m.edsoo.ru/6dfe6b28
6 HepaseHncTBo ¢ nepeMeHHOH. 1 bubmuoreka [IOK
Crtporue u HeCTporrue HepaBEHCTBA 10.09.2024  https://m.edsoo.ru/5d53d93b
CrnosxeHre U YMHOKEHUE YHUCTIOBBIX
7 HepaBeHCTB. OlLieHUBaHNe 3HAUSHUS 1 Bubmiorexa IOK
P ' 11.09.2024  https://m.edsoo.ru/a04ef86a
BBIPKCHUS
CrnosxeHre U YMHOKEHUE YHUCTIOBBIX
8 HepaBeHCTB. OlLieHUBaHKe 3HAUSHUS 1 bubnnorexa LOK
P ' 12.09.2024  https://m.edsoo.ru/1c0a2b5d
BBIPKCHUS
[TonsiTHE O peNICHHH HEPABCHCTBA C
9 OJIHOM IepeMeHHONW. MHOXECTBO 1 Brbmrorexa [IOK
. ’ 16.09.2024  https://m.edsoo.ru/aa638704
pelIeHn HepaBeHCTBA
10 [TonsiTHE O pelIeHNH HEPABEHCTBA C 1 bubnuoreka [JOK



https://m.edsoo.ru/05b2f9e1
https://m.edsoo.ru/4549afe0
https://m.edsoo.ru/f3b932b2
https://m.edsoo.ru/79a18eb2
https://m.edsoo.ru/6dfe6b28
https://m.edsoo.ru/5d53d93b
https://m.edsoo.ru/a04ef86a
https://m.edsoo.ru/1c0a2b5d
https://m.edsoo.ru/aa638704

OJTHO¥ mepeMeHHON. MHOXeCTBO 17.09.2024  https://m.edsoo.ru/4df1faal0
pelieHni HepaBeHCTRA
11 PaBHOCHIIBHBIE HEPABEHCTBA. bubnmnoreka HOK
HepasenctBo-cneacraue 18.09.2024  https://m.edsoo.ru/3al7ce2c
12 YuciioBbIe IPOMEKYTKH bubmmorexa [JOK
P yr 19.09.2024  https://m.eds00.ru/80735150
JInHeliHOEe HEPABEHCTBO C OHOU
13 MePEMEHHON M MHOYKECTBO €I0 bubmmorexa [IOK
penEr] 23.00.2024  https://m.eds0.ru/f0262587
pelieHui
14 Pemienue nuHEMHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOY TIEpEMEHHOI 24.09.2024  https://m.edsoo.ru/3ceb586b
15 Penienue nuHEMHBIX HEPABEHCTB C bubanorexa [JOK
OJHOU epeMEHHOM 25.09.2024 @ https://m.edsoo.ru/c91lac5f2
16 Pemenne nuHEMHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOM MTepEMEHHOMN 26.09.2024  https://m.edsoo.ru/59248dbe
17 CucTtembl TUHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOY TIEpEMEHHOI 30.09.2024 @ https://m.edsoo.ru/a0eba498
18 CucTembl TUHENHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM MTepEMEHHOMN 01.10.2024  https://m.edsoo0.ru/98bf65c2
Pemenye TeKCTOBBIX 3a7a4 C
19 MOMOILIbIO JIMHEUHBIX HEPABEHCTB C bubmorexa [TOK
111 . P 02.10.2024  https://m.edsoo.ru/93d78c5h
OJIHO TepeMeHHON
20 KonTponbhas pabota no teme bubmuoreka [IOK
"HepaBenctra" 03.10.2024  https://m.edsoo.ru/a90aff13
21 KBanparusie kopHu bubmorexa HOK
AP P 07.10.2024  https://m.edsoo.ru/4112736f
99 Apudmernueckuii KBaapaTHbIHI bu6nuorexa [IOK
KOPEHb U €ro CBOMCTBA 08.10.2024  https://m.edso0.ru/1970379%
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Apudmernueckuii KBaapaTHbIHI

bubnunoreka LIOK

23
KOPEHb U €ro CBOWCTBA 09.10.2024  https://m.edsoo.ru/16109afa
[ToHsiTHE HPPAIMOHAIBHOTO YHCIIA.
24 JleficTBus ¢ uppanuoHaILHBIMU bubmmorexa [IOK
ppatt 10.10.2024  https://m.edsoo.ru/cdOcd78c
YHUCIIaMU
o5 CBoiicTBa ACHCTBUM C bubmuorexa [IOK
HMppaluyOHaJIbHBIMUA YHCIIAMU 14.10.2024  https://m.edsoo.ru/ca58bc78
26 CBoiicTBa AeCTBUM C bubmmoreka [JOK
HUPPALMOHATLHBIMU YHCIIAMH 15.10.2024  https://m.edsoo.ru/ach64581
97 CoiicTBa ACHCTBHI C bubnuoreka [{OK
HUPPALMOHATILHBIMU YU CIIAMU 16.10.2024  https://m.edsoo.ru/bc7f36a8
28 CpaBHeHME UppaIlMOHATBHBIX YHCEI bubmorexa [JOK
P PP 17.10.2024  https://m.edsoo.ru/7b26d3b0
29 CpaBHeHME UppaIlMOHATBHBIX YHCEI bubmmorexa [JOK
P ppatt 21.10.2024  https://m.edsoo.ru/c5bd43e0
MHOeCTBO JIeHCTBUTEITBHBIX
30 uyucell. [IpencrasieHus o Bubmiorexa OK
P 22.10.2024  https://m.edsoo.ru/51f76b1d
paCIIMPEHUSIX YUCIIOBBIX MHOXKECTB
JlonycTrMble 3HAYEHUS
31 MEPEMEHHBIX B BBIPAXKECHUSIX, bubmuoreka [IOK
coJiepkanux apuGMeTHIecKue 23.10.2024  https://m.edsoo.ru/de922590
KBaJIpaTHBIEC KOPHU
JlomycTrMblie 3HAYCHUS
39 NIEPEMEHHBIX B BBIPAKECHUSIX, bubnuorexa [IOK
coJiepxanux apuMeTHIecKue 24.10.2024  https://m.edsoo.ru/c1f762ee
KBaJIpaTHBIEC KOPHU
33 ToxaecTBeHHbBIE TPpeoOpa3oBaHUs bubmuoreka [IOK
BBIPAKEHUM, COAEepKaUX 06.11.2024  https://m.edso0.ru/16765140



https://m.edsoo.ru/16109afa
https://m.edsoo.ru/cd0cd78c
https://m.edsoo.ru/ca58bc78
https://m.edsoo.ru/acb64581
https://m.edsoo.ru/bc7f36a8
https://m.edsoo.ru/7b26d3b0
https://m.edsoo.ru/c5bd43e0
https://m.edsoo.ru/51f76b1d
https://m.edsoo.ru/de922590
https://m.edsoo.ru/c1f762ee
https://m.edsoo.ru/16765140

apudmeTHuecKue KBapaTHBIC
KOpHHU

ToxnecTBeHHbIE TPeoOpa3oBaHus

BBIPAXKEHHUM, COJIEPHKALIUX

bu6nmoreka IIOK

34 apudmeTHuecKue KBapaTHBIC 07.11.2024  https://m.edsoo.ru/cdd27cb8
KOpHHU
ToxnecTBeHHbIEe TPeoOpa3zoBaHUs

35 BBIPAKECHUM, COAECPIKALUX bubnuorexa [IOK
apudmeTHIeCKre KBaIpaTHBIC 11.11.2024  https://m.edsoo.ru/57be760d
KOpHHU
ToxnecTBeHHbIEe TPeoOpa3zoBaHUs

36 BBIPAXKEHUM, COJIEPHKAITUX bubnnoreka [JOK
apudmMeTHIeCKre KBaIpaTHBIC 12.11.2024  https://m.edsoo.ru/e39412ea
KOpHHU

37 Konrponbnas pabora no reme bubmuoreka [IOK
"KBazxparHblii KOpeHb" 13.11.2024  https://m.eds00.ru/9483f887

38 KBanpaTHoe ypaBHEHHE bubmorexa LOK

14.11.2024  https://m.edso0.ru/53191c0b

dopMmyna KOpHEW KBaIpaTHOTO

39 ypaBHeHus. KonnuectBo bubmuoteka [IOK
JIEHCTBUTEIBHBIX KOPHEH 18.11.2024  https://m.edso0.ru/02455db5
KBaJ[paTHOTO yPaBHEHUS
dopMyna KOpHEW KBaIpaTHOTO

40 ypaBHeHus. KonnuectBo bubmuoreka [IOK
JNENCTBUTENbHBIX KOpHEN 19.11.2024  https://m.edsoo.ru/7d6cdfb2
KBaJ[paTHOTO YPaBHEHUS

41 ®opmyia KOpHEH KBaIpaTHOTO bubmuotexa [JOK
ypaBHeHus1. KonuyecTBo 20.11.2024  https://m.edsoo.ru/1c76389f
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JIEHCTBUTEIIBHBIX KOPHEH
KBaJpaTHOI'O ypaBHEHUS

dopMyna KOpHEH KBaIpaTHOIO
ypaBHeHus. KonudecTsBo

bu6nmoreka IIOK

42
JIEHCTBUTENIbHBIX KOPHEH 21.11.2024  https://m.edsoo.ru/5fe60585
KBaJPaTHOTO yPaBHEHUS
bubnuoreka [{OK
4
3 Teopena Bitera 25.11.2024  https://m.edsoo.ru/4c7c44b5
bubnunoreka LIOK
44 Teopena Brtera 26.11.2024  https://m.edso0.ru/a76e9038
YpaBHEHUS, CBOAMMBIC K JIMHEHHBIM
45 ABHEHMSIM WIH K KBaJIpaTHBIM bubmmorexa [IOK
P 27.11.2024  https://m.edsoo.ru/4fb6bbcl
YpaBHEHUSIM
YpaBHEHUSs], CBOJUMBIC K JIMHEHHBIM
46 aBHEHHSM WM K KBaJPAaTHBIM bubmmorexa [JOK
P P 28.11.2024  https://m.edsoo.ru/3af662c6
ypaBHEHHSIM
47 KBaznpaTtHOE ypaBHEHUE C bubmuoreka [IOK
apaMeTpoM 02.12.2024  https://m.edsoo.ru/8a55ecf0
48 Pemenne kBagpaTHBIX ypaBHEHUM C bubmmnoreka HOK
napaMeTpamu 03.12.2024  https://m.edsoo.ru/105b6317
49 Pemenne kBagpaTHBIX ypaBHEHUH C bubmuoreka [IOK
napameTpamMu 04.12.2024  https://m.edsoo.ru/47da856a
50 Pemenue kBaapaTHBIX ypaBHEHU, bubmuoreka [IOK
coziepXKalnx 3HaK MOIYJIst 05.12.2024  https://m.edso0.ru/3f000b93
51 Pemenune kBagpaTHBIX ypaBHEHU, but6mmorekxa [IOK
COJIepKalINX 3HAK MOIYJIS 09.12.2024  https://m.edsoo.ru/51525b4b
59 VYpaBHEHHE KaK MaTeMaTHYECKast bubmmoreka [JOK
MOJICIIb PEATbHOM CUTYaITun 10.12.2024  https://m.edsoo.ru/20a5fe85
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Pemenne TeKCTOBBIX 3a/1a4 C

bubnunoreka LIOK

>3 MTOMOIIIBIO KBa/IPATHBIX YpPaBHEHUH 11.12.2024  https://m.edsoo.ru/9f3d34e0

54 KonTtponsHas pabora o Teme bubmunoreka [JOK
"KBanpaTHble ypaBHeHuUs" 12.12.2024  https://m.edsoo.ru/4eeabf05

55 PanmonanbHbIC BBIpaXKEHUS bubmmorexa [JOK

16.12.2024 = https://m.edsoo.ru/e7b471bc

56 ToxxecTBeHHBIC TPEOOPA3OBAHUS bubmmorexa [JOK
parMoOHAIbHBIX BEIPAKCHUMA 17.12.2024  https://m.edsoo.ru/76eca410

57 ToxxecTBeHHBIEC TPEOOPA3OBAHUS bubnnorexa [JOK
palMoOHATBHBIX BBIPAKEHUM 18.12.2024  https://m.edsoo.ru/4f03b9cl
ToxxaecTBeHHbIE TpeoOpa3oBaHUs bubmmoreka [JOK

58 .

PalMOHAJIBHBIX BBIPAYKEHUM 19.12.2024  https://m.eds00.ru/14361971

59 ToxxnecTBeHHBIEC TPEOOPA3OBAHUS bubmmoreka [JOK
palvOHATBHBIX BBIPAKEHUM 23.12.2024  https://m.eds00.ru/28163198
Anrebpanueckasi 1po0b.

60 JlonycTuMble 3HaYEHUS bubmuoreka [IOK
MepEMEHHBIX B IPOOHO- 24.12.2024  https://m.edsoo.ru/4alcc260
PaIMOHATILHBIX BRIPAKCHUSIX
Anrebpanueckas 1poOb.

61 JlonycTrMble 3HaYEHUS bubmuoreka [IOK
MepEMEHHBIX B IPOOHO- 25.12.2024  https://m.edsoo.ru/4ede5c94
PaAIMOHATLHBIX BRIPAKCHUSIX
Anrebpanueckas 1poOb.

62 JonycTtumMble 3HaUYEHUS bubmuoreka [{OK
MepEMEHHBIX B IPOOHO- 26.12.2024  https://m.edso0.ru/65188f61
PaIMOHATLHBIX BRIPAKCHUSIX

63 OCHOBHOE CBOMCTBO bubnuoreka [JOK
anredpandecKkoi Ipoou 30.12.2024  https://m.edsoo.ru/753cb03c
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OCHOBHOE CBOICTBO

bubnunoreka LIOK

64
anreOpanveckoit 1poou 08.01.2025  https://m.edsoo.ru/9bed7fd1
65 Clo’keHHe U BBIYUTAHHUE bubmuorexa [JOK
anredpandecKux Ipooeit 09.01.2025  https://m.edsoo.ru/44d36cf1
66 CrnoXeHHe U BhIUNTaHUE bubnunorexa LIOK
anredpandeckux apoodeit 13.01.2025  https://m.eds0o.ru/852a7f59
67 VYMHOXEHUE U JIeJICHUE bubnnorexa [IOK
anreOpanvecKux apooei 14.01.2025  https://m.eds00.ru/8664f031
68 YMHOXEHHE U JCIICHHUE bubnuoreka [{OK
anreOpanvdecKux Ipooei 15.01.2025  https://m.edsoo.ru/5f478cad
69 YMHOXEHUE U AelIeHHne bubmmoreka [JOK
anredpandeckux Ipooeit 16.01.2025  https://m.edsoo.ru/79aaddfc
70 Bo3sBenenue anredbpandeckoii qpoou bubmmoreka [JOK
B CTEIEHb 20.01.2025  https://m.edsoo.ru/3ca7ef46
KonTposnbHas pabora no teme
71 "IIpoOHO-paluOHANIbHbIE bubmmorexa [TOK
P ,{l 21.01.2025  https://m.eds00.ru/29a8640b8
BBIPAKCHUS
72 JpoOHO-pannoHaIbHbIC YPaBHEHUS bubmorexa LIOK
P patt P 22.01.2025  https://m.edso0.ru/988d8b72
Pemenne npoOHO-paiMOHAIBHBIX
73 aBHeHngCBO ;Ip Ijllxcsi K bubmorexa I[JOK
YPABHEHITH, CROAH 23.01.2025  https://m.edsoo.ru/20ce2887
JTUHEHHBIM YpaBHEHHSIM
Pemenne npoOHO-paiMOHATBHBIX
74 aBHeHI/IIJ;IpCBO SIp IjI-[XCSI K bubmorexa HOK
P . » CROMITH 27.01.2025  https://m.eds00.ru/2f91c093
JTUHCHHBIM YPaBHCHHSIM
Pemrenne 1poOHO-paiMOHaIbHBIX
75 aBHeHI/I;pCBO Hp I/I:XCH K bubmorexa HOK
P > CBOMUIH 28.01.2025  https:/m.edsoo.ru/beafd17c

JMHEHHBIM YpaBHEHUSIM
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Pemenune npoOHO-paiOHATBHBIX

76 aBHEHUI, CBOIALIMXCA K Bubmuorexa HOK
P ’ 29.01.2025  https://m.edsoo.ru/246c4982
KBaJPaTHBIM YpaBHCHUSIM
Pemenne 1poOHO-paAlIMOHATIBEHBIX
77 ypaBHeHHﬁf)CBonﬂmecn K bubmorexa LHIOK
30.01.2025 | https://m.edsoo.ru/daff5e22
KBaJIPATHBIM YPaBHEHUSIM
Pemenne 1poOHO-panimoOHaIbHBIX
78 PaBHEHUH, CBOIAIIUXCS K bubmorexa LOK
Y ’ 03.02.2025  https://m.eds00.ru/927f8fc6
KBaJIPATHBIM YPaBHEHUSIM
Pemenne 1poOHO-panimOHaIbHBIX
79 YpaBHEHUI METOJIOM 3aMEHbI Bubmorexa LIOK
. 04.02.2025  https://m.edsoo.ru/67a4063e
MePEMEHHOMN
Pemenne 1poOHO-paimoOHaIbHBIX
80 YpaBHEHU METOJ0OM 3aMEHBI bubmorexa HOK
. 05.02.2025 @ https://m.edsoo.ru/1d27e354
MepeMEeHHOI
Pemenne npoOHO-panoHaIbHBIX
81 YpaBHEHHI METOJIOM 3aMECHBI Bubmoreika HOK
. 06.02.2025 | https://m.edso00.ru/002cf04c
MepeMEeHHOI
Pemenne npoOHO-panoHaIbHbBIX
82 YpaBHEHUN METOJOM 3aMEHBI bubmorexa LHOK
. 10.02.2025 | https://m.edsoo.ru/f7cd7e78
MepEeMEHHOM
Pemenne TeKCTOBBIX 3a7a4 C
83 [IOMOIIBIO APOOHO-pAIIMOHAIBHBIX Bubmorexa IIOK
. P P 11.02.2025 @ https://m.edsoo.ru/0e786da3
YpaBHCHHIA
Pemenne TeKCTOBBIX 3a7a4 C
84 [IOMOIIBIO APOOHO-pAIIMOHAIBHBIX BrbmroTexa [IOK
. P P 12.02.2025 | https://m.edsoo.ru/262e4af7
ypaBHEHUU
85 Pemenye TekCTOBBIX 3a1a4 C but6mmoreka [IOK
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HIOMOIIBIO APOOHO-PALIMOHATBHBIX 13.02.2025  https://m.eds00.ru/6d100a76
ypaBHEHUH
Pemenue TekcToOBBIX 3a/1a4 ¢
86 MIOMOIIBIO APOOHO-PAITMOHATBHBIX bubmmorexa LJOK
APODHOP 17.02.2025  https://m.eds00.ru/62d9258¢
ypaBHEHHI
Penrenue TekcTOBBIX 33124 C
87 MTOMOIIBIO APOOHO-PAITMOHATBHBIX Bubmaorexa ITOK
. P 18.02.2025  https://m.edsoo.ru/c8ae2716
ypaBHEHHIA
Penienne TeKCTOBBIX 3a/1a4 €
88 MTOMOIIBIO APOOHO-PAITMOHATBHBIX bubmmorexa [JOK
. 19.02.2025  https://m.eds00.ru/4006b32c
ypaBHEHHIA
89 I'paduueckas unTeprperanys Bbu6mmotreka [JOK
YpaBHEHUH C ABYMS IEPEMEHHBIMU 20.02.2025  https://m.edsoo.ru/b0a2c810
KonTposnbHas padbora no teme
90 " JIpoOHO-paIMOHATLHBIC bubmorexa HOK
P " 24.02.2025  https://m.edsoo.ru/laad97be
ypaBHEHHS
01 OO6nacTh ornpeneneHus u bubnnorexa [JOK
MHO>KECTBO 3HAUCHUN (HYHKIIUU 25.02.2025  https://m.edsoo.ru/72d8d178
92 OO6nacth onpeeneHus u bubmmoteka IIOK
MHOX€ECTBO 3HAUYCHUN (PYyHKIIUU 26.02.2025  https://m.eds00.ru/7930bc78
. bubmuoreka [{OK
93 C 0
1ocobb sananis yHKLil 27.02.2025  https://m.edsoo.ru/648634ec
bubnunorexa LIOK
94 r
pacpuc Gy 03.03.2025  https://m.edsoo.ru/bc183968
UreHue cBOMCTB PyHKLINHU IO €€
95 rpa¢uxy. [Tpumeps! rpadukon bu6muoreka [JOK
(GyHKIUH, OTpaXKAIOLINX pealilbHbIC 04.03.2025  https://m.edsoo.ru/5a3c0b26

HPOLIECCHI
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DyHKIMHU, ONUCHIBAIOLIUE MTPAMYIO

bubnunoreka LIOK

% H 0GpATHYIO MPONOPLIHONAILHbIE 05.03.2025  https://m.edsoo.ru/7d59a787
3aBHCHMOCTH, UX TpapuKu
DYHKIHUH, OIUCHIBAIONINE TIPSIM
97 u ZGpaTHyIO HpOHOpI_II/IOHaJIEHBI}:O bubmorexa HOK
06.03.2025  https://m.edsoo.ru/a700fb4a
3aBHCUMOCTH, UX rpaduKu
DYHKINH, OIMUCHIBAIOLINE TIPSIM
98 u Z6 I.:TH IPOIIO II/IHOHaJIPIiHBI};IO bubnnorexa [JOK
PATHYIO HpOTIOPH 10.03.2025  https://m.edsoo.ru/c8f8fdf6
3aBHCHUMOCTH, UX rpaduku
_ . . bubnunoreka LIOK
%9 Oyskwuist y =x2 u e€ cofictsa 11.03.2025  https://m.edsoo.ru/a88a94b3
N . bubnuorexa [JOK
1 ) =x2
00 YHKIMG Y= X2 H €€ CROHCTEA 12.03.2025  https://m.edsoo.ru/75c41a0a
_ N . bubnuoreka [{OK
101 DyHws y = X3 u e€ cpofictsa 13.03.2025  https://m.edso0.ru/228c3831
- . N bu6mmoreka IIOK
102 Oynicuisy =w/x i e8 cpolicrsa 17.03.2025  https://m.edsoo.ru/2d0b876¢
" . bubmuoreka [JOK
1 ) =
03 YHRLIA Y =K/ 11 €€ cBoficTBa 18.03.2025  https://m.edsoo0.ru/70159503
_ N . bubmuoreka [{OK
104 DyHKI Y =VX 1 €€ CROHCTBA 19.03.2025  https://m.edsoo.ru/1b220999
105 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Oyakuun" 20.03.2025  https://m.edsoo.ru/77c6ef63
but6mmorekxa [IOK
106 C
TCHEHD € HEIBIM HoKasateiem 02.04.2025  https://m.edsoo.ru/6c8839ea
107 CBolicTBa CTENEHH C LEJIBIM bubmuoreka [{OK
MoKazaTeJieM 03.04.2025 = https://m.edsoo.ru/bd6e2elc
108 CBolicTBa CTENEHHU C LIEJIBIM bubmuorexa [{OK
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10Ka3aTeyieM 07.04.2025  https://m.edsoo.ru/ceae927f
109 CBoliCTBa CTEIICHHU C EIbIM bubmuorexa [IOK
MoKa3aTeyieM 08.04.2025 = https://m.edsoo.ru/54faad53
[IpeoOpa3zoBanue BhIpaKEHUH,
110 COJIEpKAIINX CTETICHH C LIEITbIM bubmorexa HOK
09.04.2025 @ https://m.edso00.ru/53d921e6
MoKazaTeyieM
[Ipeobpa3zoBanue BhIpaXeHUH,
111 COJIEpXKAIIMX CTETICHH C LEITbIM Bubmiorexa HOK
10.04.2025  https://m.edsoo.ru/46fbf966
MoKazaTeyeM
[Ipeobpa3zoBanue BhIpaXeHUH,
112 COJIEpKAIIUX CTEIICHH C LIEIbIM bubmmorexa [JOK
21.04.2025  https://m.edsoo.ru/f5e6081b
1oKa3aTeyieM
N bubnuoreka [{OK
113
(-TABABpTHEI BYL TACIa 22.04.2025  https://m.edsoo.ru/6a9ab72b
. bubnuoreka [JOK
114
(-TABABpTHEI BYL TACIa 23.04.2025  https://m.edsoo.ru/3121ecfe
115 JeticTBUs ¢ yncIamu, bubmuoreka [IOK
3alTMCaHHBIMU B CTAaHAAPTHOM BUJIE 24.04.2025 | https://m.edsoo.ru/b0c28e40
116 JlelicTBUSA ¢ ynciaMu, bubnuoreka [{OK
3aMMCaHHBIMH B CTaHapTHOM BHUJIE 28.04.2025 @ https://m.edsoo.ru/73cd08d3
Pa3Mepnl 00BEKTOB OKPYIKAIOIIETO
117 MUpa I;[JIHTem,HOCTL np}(])uech(J)lB B bubnnorexa LOK
pa, P 29.04.2025  https:/m.edsoo.ru/9c11128a
OKPYXKAroIIeM MUPE
Pasmepsl 00BEKTOB 0K aIoIiero
118 MHpa, I;IJ'II/ITGJ'IBHOCTI) HI;)}(’))EeCCOB B bubmorexa I[JOK
30.04.2025  https://m.edsoo.ru/3b40070d
OKPYXKAroIIeM MUPE
119 Pa3meprl 00bEKTOB OKPYKAIOIIETO bubmmoreka [JOK
MHpa, TJTUTEILHOCTh MPOIECCOB B 05.05.2025  https://m.edsoo.ru/357b102d
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OKPYXAaIOILIEeM MHpPE

120 JleneHue ¢ ocTaTKOM bubmorexa LOK
06.05.2025 | https://m.edso0o.ru/680dd020
121 CpaBHEHUS LENBIX YHUCEI 1O bubmmoreka [JOK
MOJIYJIIO0 HaTypaJIbHOTO YKCIIa 07.05.2025  https://m.edsoo.ru/35e68128
122 CpaBHEHUS LEIBIX YHCEIT TTO bubnmoreka [JOK
MOJIYJIIO HATYpaJIbHOTO YHCIIa 12.05.2025  https://m.edsoo.ru/56c3d6a8
123 CBoiicTBa cpaBHEHUI 1O MOIYIIIO Bubmiorexa OK
P Y 13.05.2025  https://m.edsoo.ru/052fb520
124 CBoiicTBa cpaBHEHUI 1O MOIYIIIO buGnuorexa [IOK
P o 14.05.2025 @ https://m.edsoo.ru/c519bbf7
125 OcTaTKu CyMMBI U IIPOU3BEACHUS bubnuoreka [IOK
M0 TAHHOMY MO/TYJIIO 15.05.2025 @ https://m.edsoo.ru/bb297bac
126 KonrtponbHas pabora no remam bubmuoteka [IOK
"Crenrean", "JlenmumocTs" 19.05.2025  https://m.edsoo.ru/f0589d9e
[ToBTOpenue n obobIIEeHHE.
Pemenue nuHEMHBIX HEPABEHCTB C
127 OJIHOH IIEpEMEHHOI U CUCTEM bubnmorexa HOK
8 " P . 20.05.2025 | https://m.edsoo.ru/04aa7dfb
JUHEHHBIX HEPABEHCTB C OJHOM
MepEMEHHOMN
[ToBTOpenue u o6o0IIEHNE.
Pemenue nuHEMHBIX HEPABEHCTB C
128 OJIHOH IIEPEMEHHOI U CUCTEM bubmmorexa TIOK
A " P N 21.05.2025 | https://m.edsoo.ru/8b5316ec
JTUHEHHBIX HEPABEHCTB C OAHON
MepEMEHHOMN
[ToBTOpenue u o6o0IIEHNE.
129 ToxknecTBEHHBIE ITIPEOOPA30OBAHU bubmmorexa TTOK
A peoop 22.05.2025 @ https://m.edsoo.ru/8cbe4cfe

BBIPAXKEHHUM, COJIEPHKALIUX
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apudmeTHuecKue KBapaTHBIC
KOpHHU

[ToBTOpenue u 06o0IICHNE.

130 Pemenne kBagpaTHbIX ypaBHEHUM. 1 bubmunoreka [JOK
Perenne TeKCTOBLIX 33134 C 26.05.2025  https://m.edso00.ru/8316894c
MOMOIIBIO KBaJIPATHBIX YpaBHEHUN
131 [ToBTOpEeHME K 0000IIEHNE. 1 bubnnorexa [JOK
Pemienue 3agay u3 peaabHOM )XKU3HU 26.05.2025  https://m.edsoo.ru/laa74ca6
[ToBTOpEeHHE 1 0000IIEHNE.
132 ToxnecTBeHHBIE IPEOOPA3OBAHUS 1 buGnuorexa [IOK
A peobp . 26.05.2025 | https://m.edsoo.ru/d87c1b96
paloHaIbHBIX BBIPAKCHUN
[ToBTOpenue u 06o0IICHNE.
Pemienue 1poOHO-paiMOHATBHBIX
ABHEHHH, CBOIAIIMXCS K
133 iiHeI}'IHLIM WA i If;a ATHBIM 1 bubmorexa LOK
AP 26.05.2025 | https://m.edsoo.ru/45dc757f
ypaBHEHUSM. PelieHne TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO APOOHO-
palMOHAIBHBIX YPAaBHEHUHN
[ToBTOpEeHne 1 0000IIIEHHE.
134 PemeHI:/Ie TeKCTOBLIXH;a au 1 bubnmorexa HOK
. 26.05.2025 | https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCO0AMU
but6mmorexa [IOK
1 " 1
3 TOTOBAs KOHTPOILHA padoTa 26.05.2025 | https://m.edsoo.ru/lela2a62
136 [ToBTOpeHue u 0600MIIEHNE. 1 bubnunorexa LIOK
Pemenue 3aga4 U3 peaabHOM XKU3HU 26.05.2025 | https://m.edsoo.ru/b7228af5
OBIIEE KOJIMYECTBO HACOB I10 136

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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