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MHNOACHUTEJBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA «AJIT'EBPA»

AnreOpa sIBIsIETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUS:
OHa 00ecleyuBaeT M3y4EHHE IPYIMX AMCHUIUIMH, KaK €CTECTBEHHO-HAyYyHOro, TaK U
T'YMaHUTApHOTO IIUKIIOB, €€ OCBOCHHE HEOOXO0IMMO ISl MPOAOJIKEHHsI 00pa30BaHus U B
NOBCEJIHEBHOW JKM3HM. Pa3zBurne y oOyvaromuxcs Hay4yHbIX MPEACTABICHUNA O
MPOUCXOXKICHUM M CYIIHOCTH ajiredpanueckux aOCTpakiuii, crmoco0e OTpaxeHUs
MaTeMaTHYEeCKON HAayKOW SBJIEHUN M TMPOLECCOB B MPHUPOJE MU OOIIECTBE, POJIU
MaTEMaTH4YEeCKOTO MOJICIMPOBAHUS B HAYYHOM TO3HAHUHM M B MPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHUI0 HAYYHOI'O MHUPOBO33PEHUS M KAYECTB MBIIIJIEHUS, HEOOXOIUMBIX IS
aJlanTalndd B COBPEMEHHOM I(poBoM oOmiecTBe. M3ydeHnue anreOpbl oOecrieynBacT
pa3BUTHE YMEHHUs HaOI0IaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEeHCTBUS W BBIBOABIL, (popmynupoBath yTBepxkaeHUs. OcBOeHHE Kypca ainreOpsl
o0OecreynBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS] OOYYalOIIMXCS: OHU HCIOIB3YIOT
JNEAYKTUBHbIE W UHAYKTHBHBIE pacCcyKIeHHUs, o00o0OLeHne U KOHKPETH3aluIO,
abctparupoBanue u aHanoruro. OOyueHue anredpe mpeanoaraeT 3HaYUTENbHBIA 00BEM
CaMOCTOSITEIbHON JAESITENIbBHOCTH 00YYaroUIMXcs, MOITOMY CaMOCTOSTEIbHOE pPEIEHUE
3a/1ay SIBJISIETCS pean3alueil 1eaTeIbHOCTHOTO IPUHIIUIIA 00yUYEeHUS.

B crpykTrype mporpammbl yueOHOro kypca «Anre6pa» Ajii OCHOBHOI'O OOILEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJCPKATEIbHO-METOJAUYECKUE JIMHUU:
«YHucna U BBIYUCICHUSY, «ANredpanyeckue BhIpaXeHUs», « Y paBHEHUSI U HEPABEHCTBAY,
«Dyukuun». Kaxnaas u3 3THX coaepx aTeabHO-METOJAMYECKUX JMHUW pa3BUBAETCAd Ha
NPOTSKEHUU TPEX JIET U3y4YeHUs Kypca, B3aUMOJCHCTBYS C APYTMMH €ro JuHUsMU. B
X0/ M3y4eHHs] y4eOHOro Kypca OOy4aromMMCs NMPUXOAUTCS JIOTHYECKU PacCyXkAaTh,
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3W C 3TUM B HporpamMmy
yueOHOro Kypca «Anredpa» BKIOYEHbI HEKOTOPhIE OCHOBBI JIOTUKH, MPEACTABICHHBIE BO
BCEX OCHOBHBIX pas3Jeiax MaTeMaTH4YecKoro oO0pa3oBaHMs M CIIOCOOCTBYIOLIUE
OBJIQJICHUIO OOYYarOIIMMHUCS OCHOB YHHBEpPCAJIbHOTO MaTEeMaTHYECKOro  S3bIKa.
ConepxaTenbHONU U CTPYKTYPHOU OCOOCHHOCTHIO YUeOHOro Kypca «Anredpay sBISICTCS
€ro MHTErPUPOBAHHBINA XapakKTep.

Conepxanune nTUHUU «YKcna U BBIYMCIECHUS» CIYKUT OCHOBOH Ui JajbHEHIIEro
U3yUYEHUS MaTeMaTUKH, CHOCOOCTBYET pAa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOTO
MBINUICHUS, (OPMHPOBAHUIO yMEHUS TOJIb30BAThCS ~ AITOPUTMAMH, a  TaKkKe
NPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX JJisi TOBCEIHEBHON KU3HU.
Pa3Butue moHATHS O YHCIE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSI3aHO C
palMOHANIBHBIMU M MPPAMOHANIBHBIMU 4YHClaMHu, (GOpPMHUPOBAaHUEM MPEJCTAaBICHUN O
JEHCTBUTENIBHOM 4YHCIIE. 3aBEPIICHNE OCBOEHUS YHCIOBOW JIMHUM OTHECEHO K CPEHEMY
o011eMy 00pa3oBaHUIO.

Conepxanue ABYX anreOpamdeckux JHUHUA — «AnreOpandeckue BBIPAKEHUS» H
«YpaBHEHUSI M HEpPaBEHCTBa» CMOcoOCTBYeT (OpMHUpPOBaHHIO Yy OOydYaroIIUXCs
MaTeMaTHYEeCKOro anmnapara, HeoOX0IUMOTo JIJIsl PeIeHNs 3a/1a4 MaTeMaTHKU, CMEKHBIX



NpeIMETOB U MPAaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOro 0O0IIero
oOpa3oBaHusi y4yeOHBIM MaTepuasn TpYNIUPYETCs BOKPYT PalMOHAJIbHBIX BbIPAKEHUMU.
Anrebpa JEMOHCTpUPYET 3HAUYEHHE MAaTEMAaTHKA KakK s3bIKa [JIi [OCTPOCHUS
MaTeMaTHYEeCKUX MOJIeJIei, OMMCcaHusl IPOLIECCOB U SIBJICHUM peanbHOro Mupa. B 3agaun
00ydeHus anredpe BXOAAT TakKe JajdbHelIlee pa3BUTHE AITOPUTMHYECKOTO MBIIIUICHUS,
HEOOXOJIMMOTO, B YAaCTHOCTH, MJII OCBOGHHUSA Kypca HH(POPMATUKH, U OBJIAJICHUE
HaBBIKAMHU  JIEAYKTUBHBIX paccyxieHui. IIpeoOpa3zoBaHue CUMBOJBHBIX (opMm
CIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUsI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTRBY.

Conepxxanne (PyHKIMOHATBHO-TPAaQUUECKON JIMHUU HAIEJICHO Ha TMOJy4YeHHE
oOydJaImuUMHCS 3HAHUM O (QYHKIMSIX KaK Ba)KHEHIIeW MaTeMaTHYeCKOW MOJAENu s
OMHUCAHUA M WKCCIEIOBAaHMUS PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUM B MpUPOJE U
oOmectBe. M3yueHne Marepualia COCOOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCS YMEHUS
HCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJCTBA S3bIKA MATEMATUKU — CIIOBECHBIC,
CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (pOpMUpOBaHUE MPEACTABICHUN O POIU
MaTEeMAaTHKU B PA3BUTUU LUBWIN3ALUU U KYJIbTYPBHIL.

MECTO YUEBHOI'O ITIPEJIMETA «AJITEBPA» B YYUEBHOM I1JIAHE
CornacHo y4eOHOMY TuiaHy B 7—8 Kilaccax M3ydaercs y4eOHBIN Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3jienbl coiepkanus: «Yucna u
BBIUHCIICHUS», «AJreOpandeckue BBIpXKEHUS», «YPaBHEHHS U  HEPABEHCTBA,
«DyHKIUN.
Ha u3yuenue yuebHOro Kypca «Anrebpa» orBomutcsi: B 7 kimacce — 102 ugaca (3
yaca B HeJlento), B 8 kiacce — 102 gaca (3 4aca B HEACIIO.

COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucaa 1 BHIYMCICHUS

JIpoOu 0OBIKHOBEHHBIE U JECATHYHBIE, IIEPEX0/ OT OAHON (HOPMBI 3amucH Ipodeit K
npyroi. [loHsiTue palMOHaNBHOTO YHMCIA, 3alUCh, CpPaBHEHUE, YNOPSAOYMBAHUE
pallMOHANBHBIX 4YHCeN. ApH(PMETHYECKUEe MACUCTBUS C PALUOHAIBHBIMU YHCIAMH.
Pemenue 3a1a4 u3 peanbHON NPAKTUKK HA YacTH, Ha IpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpeaelieHue, Mpeodpa3oBaHue
BBIPKEHUH Ha OCHOBE ONpENETCHMs, 3amuch OonbIIMX yucen. [IpoleHThl, 3amuch
NPOIIEHTOB B BHJE JIpoOM M ApoOM B BHJIE IMPOLEHTOB. TpHU OCHOBHBIE 3aJauyd Ha
IPOLIEHTBI, PELICHUE 33]1a4 U3 pPeaIbHOU PAKTHUKH.

[IpumMeHeHre TPU3HAKOB JETUMOCTH, Pa3NIOKEHHE HAa MHOXXHMTEIU HaTypajbHBIX
quCcedl.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MIpsiMasi U oOpaTHasi MPOMOPIUOHATIbHOCTH.

AJuredpanyeckue BbIpasKeHUsA

[lepemeHHblE, YHCIIOBOE 3HAYEHUE BBIPAKEHUSA C TNepeMeHHOW. JlomycTumbie
3HaueHus nepeMeHHbIX. IIperncraBieHue 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJE
¢dopmynbl. Beruucnenuss mo ¢dopmynam. [IpeoOpa3zoBanue OyKBEHHBIX BBIpAXKEHHIA,



TOKIECTBEHHO PAaBHbIE BBIPAKEHUS, MIPaBUJIa NPEOOpPa30BaHUS CYMM M IPOU3BENEHUI,
IpaBUjIa PaCKPHITHS CKOOOK U IIPUBEIEHUS MOJOOHBIX CIaracMblX.

CBolicTBa CTENEHHU C HATYPAIBHBIM MOKA3aTEIEM.

Opnounensl u MHorowieHsl. CreneHb MHorowieHa. CIOXKEHHE, BBIYMTAHHE,
YMHOXE€HHE MHOTOWICHOB. POpMYJbl COKPAIEHHOTO YMHOXKEHHMS: KBaJapaT CYMMBI U
KBazpaT pasHocTd. Dopmyna pasHOCTH KBaAparoB. PasiokeHWe MHOTOWIEHOB Ha
MHOKHUTEIH.

YpaBHEeHUsSI M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUS, NpaBWwiIa MpeoOpa3oBaHUsd YypaBHEHUS,
PaBHOCWIBHOCTH YPaBHEHHH.

JInneliHOEe ypaBHEHUE ¢ OMHOU NTEPEMEHHOM, YUCII0 KOPHEW JINHEWHOTO YPaBHEHMS,
pelieHre JUHENHBIX ypaBHeHHMHM. CoOCTaBiI€HHWE YpPAaBHEHHH I10 YCJIOBHIO 33Ja4M.
Pemenne TeKCTOBBIX 3a7a4 C HOMOIIBIO YPABHEHHI.

JluneliHoe ypaBHEHHE C JBYMsS IepeMeHHbIMH U ero rpaguk. Cucrema ABYX
JMHENHBIX ypaBHEHUH ¢ ABYMs MEpPEMEHHBIMU. Perienne cucreM ypaBHEHHH ciocoOom
NOJICTaHOBKHU. [IprMephl penmeHus TEKCTOBBIX 3aJa4 ¢ IOMOLIBIO CUCTEM YPAaBHEHUM.

DOyHKIMHA

Koopaunata Toukn Ha mnpsamoil. YwncnoBsle NpoMexyTKd. PaccrosHue Mexnay
JIBYMsI TOYKaMH KOOPJAMHATHOM IIPSIMOM.

[IpsmoyronpHast cucrtema koopauHat, ocu OX u Oy. Abcuucca u opJuHaTa TOYKU
Ha KOOpJauHATHOW miiockocTH. llpumepsl rpadukoB, 3agaHHbIX (opmyrnamu. UreHue
rpadukoB peanbHbIX 3aBucuMocteil. Ilonstue ¢ynkuuun. ['padpuk dynkmun. CpoiicTBa
dyukimit. Jlunelinas ¢yaknwms, e€ rpaduk. ['padux ¢pynkumu y = [X|. 'paduueckoe
pELICHNE JIMHENHBIX YPABHEHUHN U CUCTEM JIMHEUHBIX YPABHEHUN.

8 KUIIACC

Yuciia 1 BBIYUCICHUSA

KBagparusiii kopeHs U3 uucia. [loustue 00 uppanuonaibHoM uucie. JlecaTuunbie
npuOIMKeHUsT UppaluoHanbHbIX uucesl. CBoiicTBa apu(pMETHUYECKHUX KBaJIpPaTHBIX
KOpPHEH M MX MPUMEHEHHUE K MpeoOpa3oBaHUIO YHUCIOBBIX BBIPAKEHUN U BBHIYMCIICHUSIM.
JlefcTBUTENIbHBIE YHCIIA.

CreneHs ¢ 11eJIbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3allliCh YUCIIA.

AnreOpanueckre BoIpaKeHUsIAJTre0panyecKue BbIpaKeHHus

KBagpatHbslii TPEXUIIEH, PA3I0KEHUE KBAPATHOIO TPEXUIIEHA HA MHOXKHUTEIH.

AnreOpanueckas a1poOb. OCHOBHOE CBOMCTBO anreOpanueckoi apoou. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHE, JIeJIeHUe anredpandeckux apoOei. PairioHanbHble BbIpaKeHUs
U UX Ipeo0pa3oBaHue.

YpaBHEHMS U HEPABEHCTBAY pABHEHHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaJIpaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEMHBIM M KBajpaTHbIM. [Ipocreimume
JIpOOHO-palOHATIbHBIE YPABHEHUSI.



['padmueckass WHTEpHpeTalds YpaBHCHHWA C JBYMS TEPEMEHHBIMU W CHCTEM
JIMHENHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. [IpuMepsl peleHnst CucTeM HEJTMHEUHBIX
YPaBHEHUU C IBYMS IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.

UucnoBble HEpABEHCTBA M MX CBOWCTBA. HepaBEeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTh HEpaBEHCTB. JIMHElHbIE HEPABEHCTBA C OJHOW NepeMeHHOU. CUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJJHOM MMEPEMEHHOM.

OyHKINNDYHKUMHA

[Tonstue ¢ynkumu. OOJacTh OMpENENCHUS U MHOXXECTBO 3HAUCHHH (YHKIHUU.
CriocoObl 3a1aHUsT PYHKITHIA.

I'paduk ¢pyakuun. Urenune cBorcTB GyHKIUH 10 e€ rpaduky. [Ipumepsl rpadukoB
GyHKIMM, OTpaXkarolUX pealibHbIE MTPOILIECCHI.

OYHKIMK, OMUCHIBAIOIIME TMPSMYIO M OOpaTHYO  MIPOMOPIUOHAIHHBIC
3aBHCHMOCTH, UX rpadukn. ®yekmun Yy = X2, y = x3, y = VX, y=|x|. Tpaduueckoe
pELICHNE YPAaBHEHUI U CUCTEM YpaBHEHUMU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJibTAaThl OCBOCHHUS MPOrpamMMbl Y4eOHOTO Kypca «Ajredpa»
XapaKTePU3yIOTCS:

1) maTpuoTHYecKOe BOCIIMTAHHE:

MPOSIBJICHUEM HWHTEpeca K MPOILIOMY U HACTOSIIEMY POCCHUUCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHMIKEHHUSM POCCUHMCKHX MAaTEMaTUKOB M POCCHUUCKOU
MaTeMaTHYEeCKOM MIKOJbI, K HCIOJB30BAHUIO ITUX JOCTHKEHUW B JAPYrMX HayKax u
MPUKIAIHBIX chepax;

2) rpa:xaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IpaKIaHWHA W peaju3allid ero Mpas,
MpeACTaBICHUEM O MaTEeMaTUYeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS  Pa3TUUYHBIX
CTPYKTYD, SIBICHUH, MPOIIEyp TPaXAaHCKOTO 00IIecTBa (Hampumep, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKICHUIO DJTHYECKUX TMPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAHMEM Ba)XXHOCTHU MOPAIBbHO-3TUYECKHUX
MIPUHITUIIOB B JIEATEIBHOCTU YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW HA AaKTUBHOE Yy4YacTHE B PEIICHUU TMPAKTUYECKUX  3a7ad
MaT€MaTHUYeCKON  HAMpaBJIE€HHOCTH, OCO3HAHHEM  BAXXHOCTM  MAaTEMaTHYE€CKOTO
oOpa3oBaHUsi Ha TMPOTHKEHUM BCEH KUZHU IS YCICIHONW MpodecCHoHaIbHON
NESTEIPHOCTA W Pa3BUTHEM HEOOXOJUMBIX YMEHUW, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM WHIWBUAYATbHON TPAaeKTOPUU OOpa30BaHUS U IKU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHUE:



CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M OCTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peIIeHUH, PpacCyXJACHUH, YMEHHUIO BHJICTh
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

OpHEHTAITUEN B JESATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeJOBEKa, TMPUPOABI M OOIIECTBa,
MOHMMAaHUEM MaTeMaTHYeCKOW HayKd Kak cepbl 4eTIOBEYCCKOUW JESITeILHOCTH, STAIlOB
e€ pasBUTUSA W 3HAYUMOCTH JUIS Pa3BUTHUS IIMBWJIM3AIlMU, OBJIAJICHUEM S3BIKOM
MaTEeMaTUKA W MaTeMaTHYeCKOW KyJIbTypOd KakK CpEICTBOM IIO3HAHUS MHPAa,
OBJIQJICHUEM ITPOCTEUIIIMMHU HaBBIKAMH HCCJICIOBATEIIbCKOM NESITEIHPHOCTH;

6) d¢usuyeckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAIBLHOTO 0JIATOMOTyYHsI:

TOTOBHOCTHIO IPUMEHSITh MATEMAaTUYECKUE 3HAHUS B HHTEPECAX CBOETO 3JI0OPOBBS,
BEJICHUsI 370pOBOTO 0Opasza >KHU3HU (370pOBOE MHUTaHWE, COATTAHCHPOBAHHBIA PEXKUM
3aHATHHA M OTIBIXA, PETyJsApHas (U3nvecKas akTUBHOCTD), COOPMHUPOBAHHOCTHIO HABBIKA
pedaekcun, MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro e MpaBa JIPYyroro
YEJIOBEKa;

7) 3K0J10THYEeCKOe BOCIINTAHUE:

OpHEHTAIlMell Ha TPUMCHCHHE MAaTeMAaTHYSCKUX 3HAHWUW JUIsl PEHICHUsS 3anad B
00J1aCTH COXPAHHOCTH OKpYKalolIeld Cpenbl, IJIaHHPOBAHUS IOCTYIKOB M OIICHKH HX
BO3MOJKHBIX TOCJEACTBUNA JUISI OKpYXKAlOlIeW Cpeabl, OCO3HAaHWEM TJI00ATBHOTO
XapakKTepa KOJIOTHICCKHUX MPoOJIeM 1 MyTeH UX pelieHus;

8) ananTanus K U3MEHSIIOMIUMCS YCJIOBHSIM COIHAJIBLHOW M MPUPOTHOI cCpeabl:

TOTOBHOCTBIO K JIEHCTBHSM B YCIIOBHSX HEONPEICIEHHOCTH, IMOBBIIIEHUIO YPOBHS
CBOCH KOMIICTCHTHOCTH Yepe3 IMPaKTUYECKYIO JICATCIBHOCTh, B TOM YHUCIIC YMEHUE
YUUTbCA Y APYTHX JIOJeH, MpruoOpeTaTh B COBMECTHOW NEATETbHOCTH HOBBIC 3HAHUA,
HABBIKW ¥ KOMIICTCHIIMH U3 OIBITA JIPYTHX;

HEO0OXOIMMOCTHIO B ()OPMUPOBAHUH HOBBIX 3HAHMIA, B TOM YHcIie (OPMYITHPOBATH
UJICH, TIOHATHUS, TUTIOTE3bI 00 O0OBEKTAX U SBIICHUSAX, B TOM YHCIIC paHEe HEHU3BECTHBIX,
OCO3HaBaTh JACPUIIUTH COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, TUIAHMPOBATh CBOE
pasBUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BBI30B, TPEOYIONMUN KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHUS
U JIeiicTBHsI, POPMYTUPOBATH U OIICHUBATh PUCKH U MOCIECTBUSA, (HOPMHPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHBIC YHUBEPCAIbHbIC Y4eOHbIE 1efiCTBUA
ba3oBble JJornyeckue neicTBus:
®BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IIPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHUN, OTHOIIEHUH MEXIy MOHATUAMHU, (OPMYIUPOBATH
ONpeIEeTICHUS NOHSTHUH, yCTaHaBJIUBATh CYILIECTBEHHBIN IIPU3HAK



KiIaccupuKaluu, OCHOBaHMS JJisi OOO0OILIEHUST W CpaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHATU3A;

® BOCTIIPUHUMATh, (HOPMYIUPOBATH U IPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC
Y OTpHULATENIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BLISBJISTH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W TIPOTHBOPEUYHUS B
dakrax, MaHHBIX, HAONIOJACHUSIX W YTBEPKICHUSX, MpeJiaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

ejieflaTh BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3AKIIOYSHHI 110 aHAJIOTHH;

epa3dupaTh JI0Ka3aTelbCTBA MaTEeMaTHUYECKUX YTBEPXKACHUNA (MpsIMble U OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOSTEIBHO HECJIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTHIEeCKUX (aKTOB, BEICTPAUBATh apTyMEHTAIINIO, IIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BLIOHMpATh CIIOCOO peleHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pellieHus, BBIOMpATh HaumOoJee MOAXOMAIMNA ¢ Y4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHEB).

basoBble uccienoBarebCKHe 1eHCTBUSA !

®1ICTIONIb30BAaTh BOMPOCHI KAaK HCCIENOBATEIbCKUN HWHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOMPOCH, (UKCUPYIOIIME MPOTUBOpPEYHE, MpodseMy,
CaMOCTOSITEIbHO YCTaHaBJIMBATh UCKOMOE U JaHHOE, (pOpMHUPOBATH TMIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHUE;

® [IPOBOJINTH 110 CAMOCTOSITENIEHO COCTABIIEHHOMY IIJIaHY HECIIOKHBIN AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIAY COOOI;

® CaMOCTOSITEIFHO  (POpMYIMpPOBaTh OOOOIIEHHS ¥ BBIBOJBI MO pe3yJbTaTaM
OpOBEAEHHOTO HAOMIOZCHMS, MCCIENOBaHMs, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJOB U 0000IIICHU;

®IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoIecca, a TakkKe BBIJIBUTaTh
MPEIIOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanueii:

®BLISBJIATh  HENOCTATOYHOCTh M M30BITOYHOCTH  HMH(POpPMAIUK, JAHHBIX,
HEOOXOIMMBIX JUISI pEIICHHUS 3aa4K;

®BLIOMpATh,  AHAIM3UPOBATH, CHCTEMATU3UPOBATh W  UHTEPIPETUPOBATH
WH(GOPMAIIUIO PAa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

®BRIOMpATh (POpMYy MpencTaBieHUs MHOOPMALMK U WIUTIOCTPUPOBATH peIlaeMble
3aJla4yl CXeMaMu, TuarpaMMamMu, HHOU TpaduKoi U MX KOMOWHAITUSIMU;

® OIICHUBATh HANEKHOCTH MHPOPMAIIUU 110 KPUTEPHSIM, TPEUIOKEHHBIM YIUTEIIEM
Wi cpopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuUKaTHBHBbIE YHHBepPCcAIbHbIE y4eOHbIe NeiCTBHUSA:

®BOCTIIPUHUMATh U (DOPMYJIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSMHU WU

HeNIsIMU OOLLEHUs!, SICHO, TOYHO, TPAMOTHO BbIpa)kKaTh CBOIO TOYKY 3pEHUS B



YCTHBIX M NMHUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJy PELIeHMs 3a/lauH,
KOMMEHTHPOBATh NIOJYyYEHHBIN pe3ysbTaT;

B xoJ€¢ OOCYXIEHHs 3aJaBaTh BOIPOCHl IO CYILIECTBY OOCYKIaeMOH TEMBI,
npoOJieMbl, pelmaeMoi 3aJayu, BBICKA3bIBaTh HJEH, HALEJICHHBbIE HA IOHMCK
peIIeHus, COMOCTABIATh CBOU CYXKJIEHHUS C CYXACHUSMU JPYTHX YYaCTHHUKOB
nuanora, oOHapyKHMBaTh pa3jiudue U CXOACTBO MO3ULIUNA, B KOPPEKTHON (opMme
(bopMyIMpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

®IIPE/CTABIATh PE3yJbTaThl pEIICHUS 3aJayd, SKCIEpPHMEHTa, HCCIIeI0BaHus,
IPOEKTa, CaMOCTOSITEIbHO BbIOMPATh (hOpMAT BBICTYIUIEHHS C Y4YETOM 3ajay
Npe3eHTalM U 0COOEHHOCTEN ayAUTOPHH;

®[JOHMMATh M WCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON W WHAMBUAYAIbHOU
paboOTHI IPU PEIICHUH YYEOHBIX MaTeMaTHUYECKUX 3a]1ay;

®IPUHUMATh LI€Jb COBMECTHOW JEeATENbHOCTH, IUIAHMPOBATh OpraHU3ALUIO
COBMECTHOW paboThI, pacnpeaessiTh BUIbl paboT, JOroBapuBaThCs, 0OCYKIATh
IpoIiecC U pe3ynbTaTr padoThl, 00001IaTh MHEHHS HECKOJIBKHX JIIOJIEH;

®y4yacTBOBaTh B TIPYNNOBBIX (opmax paboThl (0OCYXIeHUs, OOMEH MHEHHUSIMH,
MO3TOBbI€ IITYpMbl M JApPYTHE€), BBIIOJHATH CBOK 4YacTb pabOThl U
KOOPJMHUPOBATh CBOM ACHCTBUS C JAPYTMMU WIEHaMHU KOMaH[Ibl, OLEHUBATh
KayecTBO  CBOEro  BKJIaga B  OOmMH  NPOAYKT IO  KPUTEPUSM,
c(OpMyITHPOBAaHHBIM YYACTHUKAMU B3aMMOJIEHCTBUSI.

PerynsiTuBHBIE YHHUBepcaJbHble yueOHbIe J1eiicTBUSA
Camoopranuszanus:

®CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, AITOPUTM pELIeHUs 3a1aydl (WIM €ro 4acThb),
BBIOMpATh CHOCOO pemieHHs] ¢ YYETOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBaThb M KOPPEKTUPOBATh BapUaHThl PELICHUN C
y4€TOM HOBOW MH(OpMAIIHIH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

®BIIAJICTh CIIOCO0AMH CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca U pe3yibTara
pEeLIeHNsT MaTeMaTHYeCKOM 3a1auu;

®IPEJIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IpU pELICHUM 3aJayH,
BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

®OIICHUBATh COOTBETCTBHE peE3yJibTaTa MAESTENIbHOCTH TIOCTaBJICHHOW WEMH U
YCIOBUSIM, OOBSCHATH MPHUYMHBI JOCTHKEHHS WJIM HEAOCTIKEHUS LEIH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATHBI
K koniy oOyuenus B 7 kjiacce 0OydarOIIUIiCs TOJYYUT CICAYIONIINE MPEIMETHbIE
pPEe3yJIbTAThI:
Yuciaa 1 BBIYMCTIEHUS
BrImonHsATh, coyeTast yCTHbIC M MUCbMEHHBIE MPUEMBI, apuPMETHIECKIE TEHCTBUS
C pallMOHAJIbHBIMU YUCJIAMH.



HaxoauTh 3Ha4eHHs YMCIOBBIX BBIPAXKEHHM, IPUMEHATH pa3HOOOpa3HbIE CIIOCOOBI
U IpUEMBI BBIYHMCIICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUH, COJEPKAIIUX OOBIKHOBEHHbIE U
JECSTUYHBIE IPOOH.

[lepexoauth OT oaHON (oOpMBI 3amUCH 4YHceNl K JApyroil (mpeoOpa3oBHIBATH
JECATUYHYIO Ap0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO ACCATUYHYIO APOOB).

CpaBHUBATh U yNOPSI0YMBATH PallMOHAIBHbBIE YHCTIA.

OKpyrasaTh 4ncia.

BbBINOMHATE NPUKUAKY W OLEHKY pe3yJibTaTa BBIUMUCICHHM, OLICHKY 3HA4YCHHI
YHUCJIOBBIX BBIPAKCHUH. BBIMONHATE JEHCTBHS CO CTENEHSMU C HaTypaJlbHBIMU
NOKa3aTesIMU.

[IpuMeHATh TpPU3HAKKA JACIUMOCTH, PA3T0KEHHE HAa MHOMKHUTEINW HaTypaJbHbBIX
YHCEJL.

Pemiath npakTUKO-OpHUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLLIEHUEM BEJIUYMH,
IPONMOPLUOHANIBHOCTBIO  BEJIMYUH, NPOLEHTAMH, HWHTEPIPETUPOBATh  PE3YJIbTATHI
pelieHus 3a7a4 ¢ y4y€TOM OrpaHUYE€HHH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTpPUBAEMBIX
00BEKTOB.

AJuredpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpanyeckyr0 TEPMUHOJIOTHIO MU CUMBOJIUKY, NMPUMEHATH €€ B
npolecce OCBOCHUs yueOHOTO MaTepuara.

Haxomuts 3HaueHus OyKBEHHBIX BBIPOKECHUM TMPU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHus IIEIOTO BBIPAKEHHWS B MHOTOWIEH INPUBEIEHUEM
MOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbINoMHATE YMHOXKEHUE OJIHOYJIEHA HA MHOTOYJIEH M MHOTOYJIeHa Ha MHOTOYJIEH,
NPUMEHSITH (POPMYIIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBasATh pa3ioKeHHEe MHOTOYJIEHOB Ha MHOKUTENH C MOMOIIIbIO BBIHECEHUS
3a CKOOKM OONIer0o MHOXHUTEINs, TPYNIHPOBKH ClaraeMbIX, NpUMEHEHHUs (Hopmys
COKpAILIEHHOTO YMHOXKCHUS.

[TpumensTh TpeoOpa3oBaHMsi MHOTOUYICHOB JUISl PEUICHUS PA3IMYHBIX 3a/1ad M3
MaTeMAaTHKH, CMEXKHBIX MPEIMETOB, U3 peaTbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJdbHBIMH IOKA3aTEISIMUA IS
npeoOpa3oBaHus BEIpAKEHUH.

YpaBHEeHUsS] M HEPABEHCTBA

PemaTe nuHeHbIE ypaBHEHUS C OTHOW NIEPEMEHHOM, IIPUMEHSS ITpaBUIia Iepexoaa
OT HCXOJHOTO YpaBHEHHUSI K paBHOCUIbHOMY eMmy. [IpoBepsaTb, sBIs€TCA JHM YHUCIO
KOpPHEM YpaBHEHHUSI.

[IpumeHsaTs rpaduueckue METOABl TPH PEUICHWU JUHEWHBIX YpPaBHEHUM U WX
CUCTEM.

[TonOupath npuMepsl ap Yuces, SBISIIOIINXCS PEIICHUEM JTMHEHHOTO YpaBHEHHUS C
JIBYyMs IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JIHMHEHMHOrO YpaBHEHUS C ABYMS
MEPEMEHHBIMU, TIOJB3YSCh TPpaUKOM, TPUBOIUTH MTPUMEPHI PEUICHUS YPAaBHEHUSI.



Pemate cuctemsbl IBYX JTMHEHHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMU, B TOM YHUCJIE
rpaduvecky.

CocTaBisTh U pelaTh JUHEWHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHHUI
[0 YCJIOBHUIO 3aJauyd, HHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyu
IIOJIYYEHHBIN pe3yJIbTar.

DyHKUUHN

N3o0paxaTe Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, WMHTEpBAJbl, 3alKMChIBATh YUCJIOBBIE IPOMEXKYTKH Ha
anreOpandecKkoM s3bIKe.

OTMeuaTp B KOOPAMHATHOM IIJIOCKOCTM TOYKHM [0 3aJaHHBIM KOOpJMHATAM,
CTpouTh rpaduku TuHEHHBIX QyHKIUN. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (QYHKIIUN HW3BECTHBIC 3aBUCUMOCTH MEXAY BEIMYMHAMU:
CKOpPOCTb, BpEMsl, PACCTOSIHUE, ILI€HA, KOJIMYECTBO, CTOMMOCTH, NPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre pyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumarh rpaduueckuii cmoco® TMpeacTaBlieHUs W aHanmu3a WHPOpPMAIUH,
U3BJIEKaThb U UHTEPIPETUPOBATH MH(GOPMALMIO M3 TpadUKOB peabHBIX IMPOLECCOB U
3aBUCUMOCTEH.

K xoHny o6yuenus B 8 kijacce oOydaromuics MOJIy4YUT CIEAYIOUIUE MPEeIMETHbIE
pEe3yNbTaThI:

Yucaa 1 BHIYUCICHUS

Hcnonp30BaTh HavyallbHbIE MPEACTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX YUCET
JUISL CPaBHEHUS, OKPYIJIEHHWS W BBIYHUCICHUM, HM300pakaTb JEHCTBUTENbHBIE YHCIIA
TOYKaMH Ha KOOPAWHATHOW MPSIMOM.

[IpumeHsAT, MOHATHE  apUPMETHUYECKOrOo  KBAAPAaTHOTO  KOPHS, HAXOJIUTh
KBaJpaTHbIE KOPHHU, HCHOJB3ys] NpPU HEOOXOAUMOCTH KAJIbKYJISATOP, BBIOJIHATH
npeoOpa3oBaHMs BBIPAXKEHUM, COJEPKAIUX KBaJpaTHbIE KOPHH, UCIOJIb3ys CBOMICTBa
KOpHEH.

Hcnonp30BaTh 3aniucy OOJBIINX U MAJIBIX YUCEN C TOMOIIBIO IECITUYHBIX APOOEH
u crenenei yucna 10.

Auredpanveckue BbIpasKeHUsA

[TpuMeHsATh MOHATHE CTENEHHU C IIeJIBIM ITOKa3aTeseM, BHIIOIHATh IPeoOpa3oBaHUs
BBIPa)KCHUH, COJIEPKALIUX CTEIIEHH C LIEJIBIM IT0KA3aTEIIEM.

BbINONHATE TOXKJECTBEHHbIE NPeoOpa3oBaHUs pPAlMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE NpaBWJI ACMCTBUI HaJl MHOTOWICHAMHU U aNre0pandecKuMH JpOOsIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUJIEH HA MHOKHUTEIIH.

[TpumeHsATh TpeoOpa3oBaHMs BBIPAKEHUN A PEIICHUsS pa3IMYHBIX 3a1ad U3
MaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 pEaJbHON TPAKTUKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemate J5MHEVHBIE, KBaJpaTHbIE YPaBHEHHMS U PpalHUOHAJIbHBIE YpaBHEHHS,
CBOJSIILIMECA K HUM, CUCTEMBI IBYX YPaBHEHMI C JBYMS IEPEMEHHBIMHU.



[TpoBouTH mpocTeiine UCCIEA0BAaHUS YPABHEHUN M CUCTEM ypaBHEHMI, B TOM
yuciae C INpUMEHEHHWEeM rpaduyecKuX MpeAcTaBiIeHUNd (yCTaHaBIUBaTb, HMEET JIU
YpaBHEHME WUJIU CUCTEMA YPAaBHEHUI pELICHUS, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTts OT cinoBecHON (POPMYIHPOBKH 3a7auu K €€ anredpanyeckoi MOAEIH C
IIOMOUIBIO COCTaBJICHUS YpPAaBHEHHUS WJIM CUCTEMBbl YpaBHEHHMH, MHTEPIPETHUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4M MOJyYEeHHBIN pe3yibTar.

[IpuMeHSTh CBOMCTBA YHMCIIOBBIX HEPABEHCTB Ul CPABHEHMsI, OLICHKH, pPEIaTh
JVHEWHBIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM M HMX CHCTEMBI, AaBaTh I'paUUEecKyro
WUTIOCTPALIMIO0 MHOKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHN

[lonnMaTe W WUCHONB30BaTh (DYHKIMOHATBHBIE TOHSATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O003HAUYEHHUs), ONpEleNsITh 3HAueHHe (QYHKIUHM [0 3HAUYEHUIO
aprymMeHTa, onpeeisTh CBOMCTBA PYHKIMU 110 €€ TpaduKy.

Crtpouts rpauku 31eMeHTapHbIX PYHKIMI BUAA:

y = kix, y = x2,y = x3,y = [X|, y = VX, OIIHCBIBATb CBOHCTBA YHCIOBOI (HYHKIH 110
e€ rpaduxy.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudposbie)
Ne /it P Kontpoasnbie | IIpakruueck op
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI ue padboThbl
pecypcsl
Pa3zpen 1: Yucia v BpruuciaeHus. PanuonajibHbIe YUCTIA
bubmuorexa [JOK
1.1 I1 1
OHATHE PAMOHAILHOTO HHICa https://m.edsoo.ru/7f415b90
12 Apudmernueckue neiicTBus ¢ 5 bubmuoreka [JOK
' paLMOHAIIBHBIMUA YUCIaMU https://m.edsoo.ru/7f415b90
13 CpaBHeHue, ynops10ulBaHuE 3 bubmuotexa [JOK
' palMOHAIbHBIX YHCEI https://m.eds00.ru/7f415b90
1.4 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 5 brbmmorexa LTOK
' P https://m.edso00.ru/7f415b90
15 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH, 4 bubmuotexa [JOK
' IIPOLICHTBI U3 peabHOU IPAKTUKU https://m.edso0o.ru/7f415b90
16 [Ipu3Haky nenuMocTy, pa3inoKeHus Ha 9 bu6muoreka [JOK
' MHOJKHTEIHU HAaTypaJlbHbIX YUCEIl https://m.eds00.ru/7f415b90
17 Peanbupie 3aBucumoctu. [Ipsmas u 4 bubnmoreka [JOK
' o0parHas pOnOPIHOHATLHOCTH https://m.edso0.ru/7f415b90
18 KonrtponsHas pabora no teme 1 1 bubmmoreka [JOK
' "PanronanpHble yrcia" https://m.eds00.ru/7f415b90
Htoro no paszneny 25 1
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Paszneua 2 :AuiredOpanyeckue BbIpasKeHU sl

2.1 BykBeHHBIE BRIPAKEHIS 1 bubnnorexa LIOK
' YK p https://m.eds00.ru/7f415b90
59 [Tepemennsbie. JlonycTrmble 3HAUEHUS 1 bubmuorexa [JOK
' ePEMEHHBIX https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2. (6)) 2
3 OPMYJIB! https://m.edsoo.ru/7f415b90
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKECHUH,
2.4 ACKPBITHE CKOOOK W IIPUBENCHHUE 4 bubnmorexa [IOK
' packp p https://m.edsoo0.ru/7f415b90
MOJOOHBIX ClIaraeMbIX
55 CBOIiCTBa CTETICHU C HATYPaJIbHBIM 3 bubnmnoreka [JOK
' MoKa3aTeiemM https://m.eds00.ru/7f415b90
bu6nuoreka [IOK
2. M 2
6 HOTORIICHDL https://m.edsoo.ru/7f415b90
CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nuoreka [IOK
2.7 4
MHOT'OYWIEHOB https://m.edsoo.ru/7f415b90
2.8 DopMyIIBI COKPAILIEHHOIO YMHOXKEHNS 5 bubmorexa LOK
' PMY. paitl yM https://m.edso0.ru/7f415b90
2.9 PasnosxeHre MHOTOWIEHOB Ha MHOXKUTEIHN 4 bubmmorexa TIOK
' https://m.edsoo.ru/7f415b90
510 KonTponbhas pabota no teme 1 bu6muoreka [JOK
' "AnreOpanyeckue BbIpaxeHus" https://m.edso00.ru/7f415b90
Wroro no pazmeny 27

Paznen 3. YpaBHeHusl 1 HEpaBEHCTBA
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VYpaBHeHue, mpaBuiia npeodpazoBaHus bubnmoreka [JOK
3.1 . 1
YpaBHEHUS, PABHOCHJIBHOCTh YPABHEHUN https://m.edso00.ru/7f415b90
3.9 Jluneitnoe ypaBHEHUE C OJIHOW MMEPEMEHHOM, 3 bubnmoreka [JOK
' pelIeHue JIMHEMHBIX YPaBHEHUI https://m.edso0o.ru/7f415b90
3.3 Pemienue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH 4 bubmmorexa [JOK
' A B0 YP https://m.edsoo.ru/7f415b90
34 JIuHeitHOE ypaBHEHUE C IBYMSI 5 bubnuorexa [HOK
' MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f415b90
35 Cucrema IByX JIMHEHMHBIX YPABHEHHH C 4 bubnmnoreka HOK
' JBYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
: P i
36 CILICHHE CHOTCM ypaptietud > https://m.edsoo.ru/7f415b90
3.7 KonTponbhas padota no teme "JIunelinble 1 bubmuoreka [JOK
' ypaBHeHHUS" https://m.edsoo.ru/7f415b90
Hroro no paszneny 20
Paznen 4 :Koopaunatsl u rpadpuku. @yHkuun
bu6nuoreka [IOK
41 K i 1
OCOPAMHATA TOTIKH Ha HPAMOH https://m.edso00.ru/7f415b90
bu6nuoreka [IOK
4.2 q 2
MCTOBHIE POMEXyTRI https://m.edso0o.ru/7f415b90
43 PaccrosiHre Mex 1y NByMsl TOUKaMH ) bu6nuoreka [IOK
' KOOPWHATHOM TIPSIMOiA https://m.edsoo.ru/7f415b90
44 [IpssmoyronbHas cucreMa KOOpAMHAT Ha ) bubmmoreka [JOK
' IUIOCKOCTH https://m.edso0.ru/7f415b90
4.5 [Tpumeps! rpadukoB, 3aaHHBIX HOpPMyTaMU 4 bubmmorexa [JOK

https://m.edso0.ru/7f415b90
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bu6nuoreka [IOK

4.6 Urenue rpadMKoB peaibHBIX 3aBUCUMOCTEH 2 https:/m.edsoo.ru/7f415b90
bu6nuoreka [IOK
a7 Houstue pymcm . https://m.edso0.ru/7f415b90
bu6nuoreka [IOK
4.8 Ipagu pymxiun . https://m.edso00.ru/7f415b90
. . bu6mmoreka [IOK
4.9 Choiictsa QymKiuii 2 https://m.edsoo.ru/7f415b90
. bubmuorexa [JOK
4.10 Jlnseiinas Gymxius 2 https://m.edso0o.ru/7f415b90
N bubmuorexa [JOK
4.11 [Toctpoenue rpaduka TUHEHHON QYHKITUU 2 https://m.edso00.ru/7f415b90
B bu6mmoteka [IOK
4.12 Tpagpmxc dynrmm y =fx| 2 https://m.eds00.ru/7f415b90
413 Kontponbnas paboTa mo teme 1 bubmuotexa [JOK
' "Koopaunats! u rpa¢puku. OyHxmmun” https://m.edso00.ru/7f415b90
Wroro no pazneny 24
Pazgen 5 :IloBTopenue u 0600menne
[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 5 bubmuorexa [JOK
Kypca 7 kinacca, 00001ieH1e 3HaHUH https://m.edso0.ru/7f415b90
HroroBasi KoHTpoIbHAs paboTa 1 bubmmorexa [JOK
P P https://m.edso0.ru/7f415b90
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB 1 TeM Ipakruuec | (undposbie)
Ne i/ KoHTpoJbHbIe
NnporpaMmmbl Bceero Kue oﬁpasosaTeanme
padoThI
padoThI pecypchbl
Pasznen 1 : Uncaa u Beruncienusi. KBagpaTHbie KOpHUI
1 KBanpaTHblif KOpeHb U3 YHCla 1 bubmmorexa [JOK
a3 P https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
1 [TonsiTre 06 UppaLIOHAIILHOM UYHUCIIE 1 https://m.edsoo.ru/7f417af8
12 JlecsiTuuHble TPUOTUKEHUS 9 bu6nuorexa [IOK
' UPPAIMOHATBHBIX YHCEIT https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
1. i 1
3 AleitcTBrTeNE I HHCTA https://m.edsoo.ru/7f417af8
. bubnuorexa [JOK
14 2
CpaBHeHHUE IEHCTBUTENBHBIX YHCEI httos://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1.5 A i i 1
PHMETIHCCKHH KBAAPATHBIH KOPCHE https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
1. 2= 1
6 ¥pastenie Bitfa x* = a https://m.edsoo.ru/7f417af8
17 CBoiicTBa apupMeTHUECKUX KBaIPATHBIX ) bubnuorexa [IOK
' KOpHeii https://m.edsoo.ru/7f417af8
18 IIpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, 4 bubnuorexa [IOK
' COZEpIKAIIMX KBAJAPAaTHbIE KOPHU https://m.edsoo.ru/7f417af8
Htoro no paszneny 15 0



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

Pasznea 2:Yuciaa u Bprunciaenus. CreneHsp ¢ HeJbIM MOKa3aTe1eM

2.1 CTeleHs ¢ LelbIM II0Ka3aTeIeM 1 Enbmaorexa IOK
' H https://m.edsoo.ru/7f417af8
CrangapTHas 3anmuch yrcia. Pazmepbl
00BEKTOB OKPYXKAIOIIEro Mupa (0T
2.2 JJIEMEHTA HIEZ qaCcTHUIL 10 KOI:::ME/IHCCKI/IX 1 Eubmiorexa TOK
' p A https://m.edsoo.ru/7f417af8
00BEKTOB), JUIUTEIILHOCTH MPOIIECCOB B
OKpYIKaroIieM MHpe
2.3 CBOIiCTBA CTEIEHH C IIEJBIM TTI0Ka3aTeIeEM 5 bubmorexa [IOK
' 1 https://m.edsoo.ru/7f417af8
Uroro no pazgeny 7

Paznen 3 :Auredpanyeckue Boipazkenus. KBagpatublii Tpéxuiien

KBanparusiii TpéxuneH 2 bubmotexa [JOK
P R https://m.edsoo.ru/7f417af8

Pa3noxxeHue kBajipaTHOTO TpEXUieHa Ha 5 bu6nuorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f417af8
KonrtponbHas pabota o remam
" bu6mmoreka [JOK

KpazpaThbie KopHt. Crertert ! https://m.edsoo.ru/7f417af8
KBaapatHsiii TpexuicH" T '

Htoro no pazneny 5

Pa3nen 4 :Aunredpanyeckue BbIpazkeHus. Ajiredpandeckas 1poon

bu6mmoreka [JOK
4.1 A 1
naredpandeckas 1poob https://m.edso0.ru/7f417af8
42 JlomycTuMBbIe 3HaYEHUs IEPEMEHHBIX, 5 bubmuoreka [JOK

BXOJISIIIUX B anreOpanyeckue BhIPaKESHUs

https://m.edsoo.ru/7f417af8
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bu6mmoreka [JOK

4.3 OCHOBHOE CBOMCTBO aJireOpandecKkoi 1poodu 1 httos://m.edsoo.ru/7f417af8
N bu6mmoreka [JOK
44 Coxpamene podei 3 https://m.edsoo.ru/7f417af8
CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bu6mmoreka [JOK
4.5 y 4
neneHne anredpandeckux Apooeit https://m.edsoo.ru/7f417af8
46 [IpeoOpa3oBaHue BhIpAXKCHUI, COACPIKAIINX 3 bubnnoreka [JOK
' anreOpandeckue aApoou https://m.edsoo.ru/7f417af8
47 KonTponbhas pabota mo teme 1 bubnuotexa [JOK
' "Anrebpanueckas 1poop" https://m.edsoo.ru/7f417af8
Wroro no pazueny 15

Pa3nesn 5 : YpaBHenus u HepaBeHcTBa. KBaspaTHble ypaBHeHHs

51 KBanpatHoe ypaBHeHHE 1 bubmorexa HOK
' P P https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
52 Hernonxoe Kkpazparoe ypasHeHie 2 https://m.edsoo.ru/7f417af8
5.3 dopMyia KOpHEH KBaJpaTHOTO YpaBHEHHS 3 bubmmorexa [TOK
' pMY p P P https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
4 T B 2
> copema breta https://m.edsoo.ru/7f417af8
55 Pemenve ypaBHeHUH, CBOASIINUXCS K ) bu6mmoreka [JOK
' KBa/IPaTHBIM https://m.edsoo.ru/7f417af8
[Ipocreiimme qpoO6HO-palliOHALHEIE bubnmoreka [JOK
5.6 2
YpaBHECHUSA https://m.edsoo.ru/7f417af8
57 Penienne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO 2 bubnuoreka [JOK

KBaJpaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f417af8
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KontponbHas padota o Teme "KBanpaTHbie

5.8 " 1
ypaBHEHUS
Hroro no pazneny 15
Pa3nen 6 :YpaBHeHnusi u HepaBeHcTBa. CHCTeMbI YpaBHEeHH
JInHeliHOE ypaBHEHHUE C IBYMS
6.1 ne eMeHHIj;I/I)I/I eror a(bI/IKy MIpUMEpBI 3 Bubmmorexa LIOK
' P ’ Up » IPAMEP https://m.edsoo.ru/7f417af8
pElICHUs YPaBHEHUH B IEJIBIX YUCIIAX
6.2 Pewrenue cucreM nByX TMHEUHBIX 3 bubnuoreka [IOK
' YPaBHEHUH C JIBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f417af8
6.3 [Ipumepsl perieHnst CUCTEM HEJIMHENHBIX 2 bubnuorexa [JOK
' YpaBHEHUH C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f417af8
I'padmyeckas mHTEpIIpETALIAS YPABHEHUS C
6.4 E SI)H ne eMeHHLIl\Ij)IHpH CI/ICTGI\Z’IJ)'II/IHGI\;IHLIX 2 bubamorexa [TOK
' ABY pv https://m.edsoo.ru/7f417af8
ypaBHEHUH C IBYMS TIEpeMEHHBIMH
6.5 Pemrenuie TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO 3 bu6mmorekxa [IOK
' CHCTEM ypaBHEHHI https://m.edsoo.ru/7f417af8
Hroro o pasneny 13
Paznen 7: YpaBHenus u HepaBeHcTBa. HepaBencTBa
7.1 UucnoBbie HEPABEHCTBA M UX CBOMCTBA 2 bubmmorexa [JOK
' P https://m.edsoo.ru/7f417af8
bu6mmorekxa [JOK
7.2 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM 1
P A P https://m.edsoo.ru/7f417af8
73 JIuHeiiHbIe HEPABEHCTBA C OJHOM 3 bubmuorexa [JOK
' HEPEMEHHON U MX PEIIECHHE https://m.edsoo.ru/7f417af8
7.4 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM 3 but6mmoreka [IOK
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MIEPEeMEHHON U UX pelIeHHe

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

N300paxeHune penieHus TMHSHHOTO

7.5 HEPABEHCTBA U UX CUCTEM HA YHUCIIOBOU 2 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f417af8
psIMON
76 KonrtponsHas pabora mo remam 1
' "Hepasencra. CucreMs! ypaBHEHHU"
Utoro no pazneny 12
Pa3nen 8 : @ynkuuu. OCHOBHbIE OHATHS
bubmuoreka [JOK
8.1 Honsrue pynicunn L https://m.edsoo.ru/7f417af8
8.2 OO6nacTh onpeneaeHus: © MHOXKECTBO 1 bubnnoreka [JOK
' 3HaYEeHUH HYHKIUH https://m.edsoo.ru/7f417af8
. bubmuoreka [JOK
83 CniocoOe! sananms GynKumit L https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
84 Tpacpuic gy L https://m.edsoo.ru/7f417af8
8.5 CgoiicTBa GyHKIIUU, UX OTOOpaKEHHE Ha 1 bubnunoreka [JOK
' rpaduke https://m.edsoo.ru/7f417af8
Htoro no pazneny 5
Pazgen 9 : ®ynkuun. YucjaoBble QyHKIMU
. bubmuoreka [JOK
9.1 UYrenue u noctpoeHue rpapukoB GyHKIUN 1 https://m.edsoo.ru/7f417af8
9.2 [Tpumeps! rpadukoB GyHKINH, 1 bubmuorexa [IOK
' OTPAXAIOIIKUX PEATBHBIE IIPOLIECCHI https://m.edsoo.ru/7f417af8
9.3 OYHKIUU, OMUCHIBAIOIINE MPIMYIO U 1 bubnmoreka [JOK
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o0paTHyIO IPOMOPIUOHATIEHBIE
3aBUCHUMOCTH, UX TpaduKu

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

bubmuoreka [JOK
o4 Punepona 2 https://m.edso00.ru/7f417af8
bu6mmoreka [JOK
— 2
95 Ppadpuc dymicuitn y = x 2 https://m.edsoo.ru/7f417afg
Oyuknuu Yy =xX2, Yy = X3,y = VX, y = [X[;
9.6 r };I(imltllecxz)e euzeHHe . aBHeH{/Iﬁ LI |CI/ICT€M 2 bubmorexa HOK
' p . p yp https://m.edsoo.ru/7f417af8
YpaBHCHHIA
Hroro no pasneny 9
Pa3nen 10 : IloBTOpeHnue u 0600menue
[ToBTOpEHNE OCHOBHBIX MOHATHA U METOZ0OB 5 bubnuorexa [JOK
KypcoB 7 u 8 Kj1accoB, 0000IIeHre 3HAHUN https://m.edsoo.ru/7f417af8
WroroBas koHTpoJsibHas paboTa 1
Htoro no paznemny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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