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IMNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCA OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpazoBaHusa: OHa oOOecmeYyMBaeT W3Y4YEHUE JPYruX JAUCIHUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK U TYMAaHUTAPHOTO IMKJIOB, €€ OCBOEHUE HEOOXOIUMO
JUISL TIPOJIOJDKEHHUS 00pa3oBaHMsI M B TIOBCEIHEBHOM Jku3HMU. PazButue y
00y4JaroluMxcsi HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpanyeckux aOCTpakiMii, Ccrnoco0e OTpa)KeHUs MaTeMaTU4YeCKONM HayKou
SBIICHUM W TPOIECCOB B TPHUPOJIE U OOIIECTBE, POJIU MaTEMaTHYECKOTO
MOJICJIMPOBAHUSI B  HAyyHOM T[IO3HAHMM M B TMPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KAaY€CTB MBIIUICHUS, HEOOXOUMBIX
JUISL ajanTalud B COBpEeMEHHOM IudpoBoM oOmiectBe. M3ydenuwe anreOpbl
oOecrieunBaeT  pa3BUTHE yMEHHUS  HAOMIOMaTh, CpaBHUBaTh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHUS M BBIBOJBI, (HOPMYIHPOBATH
yTBepxkaeHua. OcCBOeHHE Kypca aireOpbl 0OecliedyuBaeT pPa3BUTHUE JIOTUYECKOTO
MBIIUICHUSI OOYyYalOlUXCSl: OHM HCIOIB3YIOT JACAYKTHUBHbIE W HWHIYKTUBHBIC
paccykneHusi, 0000IIeHHEe W KOHKPETH3alUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyyenue anreOpe TMpeaAnonaraeT 3HAYUTEIbHBIA O0bEM CaMOCTOSTEIHHOM
JESATeIbHOCTH  OOyYalolMXCs, TMO3TOMY CaMOCTOSITEIbHOE peIIeHHe 3ajad
SIBJISIETCS peasiu3alyend 1eITeIbHOCTHOTO TPUHIUIIA O0yYEHUS.

B crpykrype mnporpammel y4ueOHOTO Kypca «Amnredpa» it OCHOBHOTO
oO1mero oOpa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHbHO-METOINYECKHE
auHUM: «Yucia u BBIYUCICHUSY, «ANreOpandyecKkrue BhIpAXKECHUS», « YpaBHEHUS U
HEpaBEeHCTBa», «DyHkuuu». Kaxngas u3 3TUX COAepKaTEIbHO-METOIUYECKUX
JIMHUN Pa3BUBAETCS HA MPOTHKEHUM TPEX JIET U3YUYEHUs Kypca, B3aUMOJICHCTBYS C
JIPYTUMH €ro JUHUAMH. B Xoie wu3ydeHus ydeOHOTO Kypca OOydarouumcs
MPUXOAMUTCSL JIOTUYECKU PACCYXKIaTh, UCIOJIb30BaThb TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBA3M ¢ 3THUM B mporpammy y4eOHOro Kypca «AJjreOpay» BKIIOYECHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, TMPEACTABICHHBIE BO BCEX OCHOBHBIX paslenax
MaTeMaTHYeCKOTO O00pa30BaHUS M CIIOCOOCTBYIOIINE OBIAJACHUIO OOYyJArOIIIMMUCS
OCHOB  yYHUBEpPCAJIBHOTO  MareMaruyeckoro s3bika. ConmepxareinbHOM U
CTPYKTYPHOH OCOOCHHOCTBIO YyueOHOro Kypca «Aurebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanne muHUM «YuWclia W BBIYUCICHUS» CIYKUT OCHOBOW IS
TaTbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHUIO y OOYyYArOITUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCETHEBHOM
XKU3HU. Pa3BuTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOIO OOILETO0 0Opa3oBaHUs
CBSI3aHO C pAalMOHAJBHBIMU M HUPpPAIlMOHATBHBIMU YHcIaMH, (HOPMHUPOBAHUEM



NPEACTABICHUNA O JCHCTBUTEIIBHOM 4YHUCJE. 3aBEPIICHUE OCBOCHHSI YMCIOBOMU
JIMHUU OTHECEHO K cpeAiHeMy 00111eMy 00pa30BaHuUIO.

Conepsxkanue ByX anre0OpandecKkux JUHUN — « AIreOpanuecKue BhIPayKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyHAIOIIMXCS
MaTeMaTUYeCKOTO ammapara, HeOOXOAMMOTO I PEIICHUS 3a/ad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB M IMPAKTHKO-OPUEHTUPOBaHHBIX 3adady. Ha ypoBHe
OCHOBHOro o0Omiero o00pa3oBaHMsl y4ueOHBIM MaTepuan TpYIHIUPYETCS BOKPYT
palMOHANbHBIX BbIpAKEHUU. AnreOpa AEeMOHCTPUPYET 3HAYEHUE MATEeMaTUKHU Kak
A3bIKa JUISI TOCTPOCHMSI MaTeMaTHYeCKUX MOJENE, ONMUCaHus MpPOLECCOB U
SBJIICHUN peajbHOro Mupa. B 3amaun o0ydyeHus anredpe BXOIAT TakKe JalIbHEHIIee
pa3BUTHE QJITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOAMMOTO, B YacCTHOCTH, s
OCBOCHMS Kypca HHGOPMATHKU, U OBJIAJICHHUE HaBBIKAMU JEAYKTHUBHBIX
paccyxxnenuii. IIpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET DPAa3BUTHIO
BOOOpaKeHMsI, CIIOCOOHOCTEH K MaTeMaTU4ECKOMY TBOPUYECTBY.

Conepxanue QyHKIIMOHATBHO-TpahUUECKON TUHUN HAIIEJIEHO HA TIOMy4YeHUE
o0yyaromuMHCs 3HaHUM O (YHKIUSAX KaK Ba)KHEHIIeW MaTreMaTH4ecKOW MOJEIH
JUISL OTIMCAHMS U MCCIIEOBAaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUN B MPUPOAE
u obmiectBe. M3ydenune marepuana CrnocoOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS
YMEHUS UCIIOIb30BATh Pa3JIMYHbIE BHIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMAaTHKU —
CJIOBECHBIC, CHMBOJMYECKHE, Trpaduyeckue, BHOCUT BKJIAJ B (POPMHUPOBAHHE
MpEACTaBICHUN O POJIM MAaTEMATHUKHU B PA3BUTUU IUBUIIU3AIMHU U KYJIBTYPHI.

CornmacHo yueOHOMY IIaHy B 7-9 Kkjaccax u3ywaercs Y4eOHBIM Kypc
«Auredpa», KOTOPBIA BKIIIOYAET CJEAYIOIIME OCHOBHBIE Pa3feiibl COAECPIKAaHHUS:
«Yucna u BBIYHCICHUS», «ANreOpanueckue BBIPAKECHUS», «YpaBHEHUS U
HEpPaBEHCTBa», « DyHKIUN».

Ha u3yuenue yueOHoro kypca «Anredpa» orBogutcst 306 yacos: B 7 Kilacce —
102 gaca (3 gaca B Heaeno), B 8 kimacce — 102 gaca (3 gaca B Heeno), B 9 kinacce
— 102 gaca (3 yaca B HezeNIO).



COAEPXAHME OBYYEHMUSA
7 KJIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M AECATUYHBIEC, MEPEXO] OT OAHOM (POpMBI 3amucu
apobeit k napyroit. I[loHsiITHE paIlMOHAIBHOTO YHCHIA, 3aluCh, CpPaBHEHUE,
yHOPSIOUMBAaHUE  PALMOHANBHBIX uuced. Apudmernyeckue ACUCTBUS C
palMOHAIIBHBIMYM 4YnciiaMU. PelieHne 3ajad U3 peajbHOW NMPAaKTUKH HAa 4acTH, Ha
poOu.

CreneHb ¢ HaTypajJbHBIM [OKa3aTelIeM: OIPEAEICHHE, MNpeoOpa3oBaHue
BBIpQXXECHUI Ha OCHOBE OIpeNeIeHUs, 3aUCh 00bIINX YKcel. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE poOu U JIpoOU B BUIE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4u HA
MPOLIEHTHI, PELIEHUE 3a7a4 U3 PEAbHON MPAKTUKH.

[IpumeHeHne TNpPU3HAKOB  JENUMOCTH, DPA3JIOKEHHE HAa  MHOXKHUTENIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBHCMMOCTH, B TOM 4uCle TMpsMas H  oOparHas
IPONOPLUHUOHAIIBHOCTH.

AJire0panyecKkue BbIpaKeHHU s

[IepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpEMEHHON. JlomycTrmble
3HaYeHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEINYMHAMU B BHJIE
dbopmynel. Beraucnenus mo popmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPAKECHHUI,
TOXJECTBEHHO paBHbIE BBIPAXKEHUS, TMpaBUia MpPeoOpa3oBaHHUs CyMM U
IPOU3BEACHUI, MPAaBUIIA PACKPBITHS CKOOOK M MPUBEEHUS MOJOOHBIX ClIaraeMblIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3ATEIEM.

OpHowiensl 1 MHOrowieHbl. CreneHb MHOrowieHa. Clio)keHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOUYJI€HOB. DOpPMyIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBbI
U KBaApar pazHocTu. DopMyiia pa3HOCTH KBaapaToB. Pa3iokeHne MHOTOWIEHOB Ha
MHOKHUTEH.

YpaBHeHNS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, NpaBWia NpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUJIBHOCTh YPaBHEHMUIA.

JIuHenHOe ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, PEIICHUE JIMHEHHBIX ypaBHEHHMU. (COCTaBIIEHHE YPaBHEHMH IO
YCJOBHIO 3a7a4i. Penenre TekCTOBBIX 3a7a4 € IOMOIIbIO YPAaBHEHUM.

JIuneiliHOe ypaBHEHHUE C JByMs IepeMEHHBIMU U ero rpaduk. Cucrema JIByX
JMHEWHBIX YPAaBHEHHM C JBYyMS INEPEMEHHBIMU. PellleHHe cucTteM ypaBHEHUU
cnocoOoOM TMoJCTaHOBKHU. [Ipumepsl pelieHus TEKCTOBBIX 3ajad C MOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIUHA



Koopaunara touku Ha npssmoi. UuciioBele IPOMEXKYTKU. PaccTosiHue Mexay
JBYMsI TOUKAMH KOOPJIMHATHOU MPSMOH.

[TpsimoyronbHast cucteMa koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
TOYKM Ha KOOPAMHATHOW TIOCKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (OpMyTIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMmoctei. [lonsarue ¢yukmuu. I[padux
¢dbynkiuu. CoiictBa Pynkumii. Jluneitnas gyukuus, e€ rpaduk. ['paduk QyHkmm
y = |x|. I'padmyeckoe pelieHre TUHEHHBIX YpPaBHEHUHW W CHUCTEM JIMHEHHBIX
YPAaBHEHHUI.

8 KVIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatHeiii xopeHb u3 uyucna. llonstue 00 wuppanuOHAIBHOM 4YHUCIHE.
Jecaruunple MPUOTUKEHUS UPPAIIMOHANIBHBIX yucen. CBOKWCTBA apu(pMETHYECKUX
KBaJIPATHBIX KOPHEW M MX MPUMEHEHHE K IPEoOpa30BaAHUIO YUCIOBBIX BRIPAKECHUIN
Y BBIUHUCIICHUAM. J|eCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LeabIM MOKa3areneM U e€ cBoiicTBa. CTaHAapTHas 3alKiCh YNCTA.

AJiredpandecKkue BbIPaKeHUs

KBagparHblii TPEXUIIEH, PA3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOWCTBO ajreOpanyeckoil JapoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXKEHHE, JCJICHHE airedpandeckux JIpoOei.
PanmonanbsHbie BRIpaXeHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue, (popmyina KopHeH KBaapaTHOro ypaBHeHusA. Teopema
Buera. Pemenue ypaBHEHWH, CBOISAIIUXCA K JIMHEWHBIM U KBaJIPATHBIM.
[Tpocreiine qpoOHO-palMOHANIbHBIE YPABHEHUS.

I'paduueckas mHTEepnperanusi ypaBHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpPaBHEHUN C JABYMs NEpPEMEHHbIMU. [IpuMepbl pelieHusi CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1au aIredpandeckuM crocooom.

HucnoBble HEPABEHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHMIBHOCT, HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OAHON EPEMEHHOM.

DOyHKUUHT

[Tonsitue dynkuuu. OOnacTh ONpeAeNeHus W MHOXKECTBO 3HAYCHHM
bynkiuu. CriocoObl 3a1aHus PyHKIIHIA.

I'papux dyskiuu. Urtenue cBoiictB ¢yHKimu mo e€ rpaduky. [Ipumepst
rpaduKoB QPyHKIHI, OTPAKAIONINX PEAThHBIC TPOIIECCHI.



OyHKIUK, ONMUCHIBAOININE TMPSAMYI0 H OOpaTHyl MPOTNOPIHOHATHHBIC
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. [padmueckoe
pelIeHUE YPAaBHEHNUN U CUCTEM YPABHEHUM.

9 KJIACC

Yuciaa 1 BIYMCICHUSA

PaunonanbHble 4yKclia, UPpALMOHAIBHBIE YMCIIA, KOHEUYHbIE U OECKOHEYHbIE
JeCSATUYHbIE Apoou. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
Kak OECKOHEYHbIE JecATUYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKJ1y MHOKE€CTBOM JIEUCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IPSIMOM.

CpaBHeHME JIEMCTBUTENIbHBIX 4HCEN, apuMeTHUYecKue JCHCTBUSA C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAlOIIero MHpa, AJUTENbHOCTh MPOIECCOB B
OKpPY’KarolIeM MHUpE.

[TpubnuxEnHoe 3HaYeHHE BEJIMYMHBI, TOYHOCTh MpuOImmkeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3ynbTraToB BHIYUCIECHUN.

YpaBHeHHs U HEPABEHCTBA

JIunentHoe ypaBHEHUE. Pemienne ypaBHeHUH, CBOASAIINXCA K JUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHUM, CBOISAIIUXCA K KBAJAPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TPETbEN U YETBEPTOMU
CTETNICHEN PA3JI0KEHUEM HA MHOKHUTEIIN.

Pemenue npoOHO-paMOHAIBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3a1ad
anredpandecKuM METOJIOM.

VYpaBHeHUEe ¢ AByMsi NEpeMEHHbIMU U ero rpaduk. Pemenue cucrem aByx
JIMHEVHBIX YPAaBHEHUU C ABYyMs IEPEMEHHBIMU. PelieHrne cucrteM AByX ypaBHEHHU,
OJHO M3 KOTOpPbIX JIMHEWHOE, a Jpyroe — BTOpoW creneHu. lpaduueckas
VHTEPIIPETALNS CUCTEMBI YPABHEHUHN C IByMS IIEPEMEHHBIMMU.

Penienne TeKCTOBBIX 3a/1au aNredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JIMHEHHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. PemieHue cucrem
JMHEWHBIX HEPaBEHCTB C OJHOM INiepeMeHHOW. KBanparHele HEpaBEeHCTBA.
I'paduueckas wuHTEpHpeTanys HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKUUHA

KBagparnunas ¢ynkuus, e€ rpaguk u cBoictBa. IlapaGomna, koopauHATHI
BEPIIMHBI TapadoIIbl, 0OCh CAMMETPHUH MTapaboIIbI.

I'paduku byskmmii: y = kx, y =kx + b, y =k/x, y =x3, y=Vx, y = x|, n ux
CBOMCTBA.

YucJioBbIC MOCTIEA0BATEILHOCTH U NIPOrPecCUm



[loHsiTHE YMCIIOBOM IOCIEAOBATENBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOH dhopMyIoit 1 GopMysIoif 7-TO YJIeHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. dopMmynbl zn-ro WieHa
apu(PpMETUYECKON U TEOMETPUYECKOUN MPOTPECCHIA, CyMMbI IIEPBBIX 71 YJICHOB.

N300pakeHrne 4YICHOB apHU(PMETUYECKOM M TE€OMETPUYECKOW MpOorpeccuit
TOYKAMH HAa KOOPAWHATHOM IUIOCKOCTHU. JIMHEWHBIM M 3KCIOHEHIMAJIBHBIA POCT.
CI10:XHBIE POLICHTBHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUsA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3SOBAHUASA

JIMYHOCTHBIE PE3VYJIBTATBI

JINYHOCTHBIE Ppe3yJabTaTbl OCBOCHMS IPOrpaMMbl Y4eOHOro Kypca
«AnreOpa» XapaKTepu3yOTCs:

1) maTpuoTuveckoe BOCIIUTAHHE:

IIPOSIBICHUEM HMHTEpeca K MPOLUIOMY M  HACTOALIEMY POCCUMCKOM
MaTe€MaTUKH, LEHHOCTHBIM OTHOLIEHUEM K  JOCTHXKEHUSM  POCCHUHCKUX
MaTEMaTUKOB M POCCHUMCKOM MaTeMaTU4eCKOM WIKOJbI, K HCIIOJIb30BAHUIO JTHUX
JOCTHKEHUH B IpyruX HayKaxX U MPUKIATHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEN I'paKJaHWHA U Pealn3aluu €ro
npaB, IMPEACTABICHHEM O MaTeMarTHYeCKUX OCHOBax (YHKIMOHUPOBAHHUS
Pa3IMuYHBbIX CTPYKTYp, SIBICHUH, NMPOLEAYp TPakJaHCKOro 0o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO TUUYECKUX MPOOIEM, CBA3aHHBIX
C MPAKTUYECKUM MPUMEHEHUEM JOCTMIKEHWW HAYyKH, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3THYECKHUX ITPUHILIMIIOB B JEATEIBHOCTH YUYEHOTO;

3) TpynoBOe BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHE B PCELICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HAIPaBICHHOCTH, OCO3HAHUEM BAXXKHOCTU MAaTEMaTU4YeCKOro
o0pa3oBaHus Ha MPOTSHKEHUU BCEHW KU3HMU JJIsl yCHEIIHOM NpodeccuoHalIbHOU
JEATENbHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHAMBHUAYAIbHON TPaeKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMUHBIX UHTEPECOB U O0IIECTBEHHBIX NOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM 3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ad, PEUICHHM, pacCyXIEeHUH, YMEHUIO BUICThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 O3HAHMSA

OpHEHTAllMEl B JACATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAHUEM MAaTeMaTHYEeCKOM HAayKH Kak cdepbl YelOoBEUeCKOM
NEATEIIBHOCTH, JTANlOB €€ Pa3sBUTHUS U 3HAUMMOCTH JUIA Pa3BUTHsA LIMBUIU3ALNUM,
OBJIQICHUEM SI3BIKOM MAaT€MaTUKA U MaTE€MaTU4YeCKOU KYJIBTYpPOU KaK CPEICTBOM
NO3HAHUS MUpPA, OBJAJECHUEM NPOCTEHIIMMUA HABBIKAMH HCCIEN0BATEIbCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJILTYPbI 310POBbA U
IMOIMOHAJIBHOTO 0JIArOMOJIyYMSI:

TOTOBHOCTBIK) MPUMEHATh MATEMaTUYECKHWE 3HAHUS B MHTEpPECax CBOETO
3I0pPOBbsl, BEACHHS  370pOBOTO  o0Opa3a JKM3HH  (3I0pPOBOE  TIUTAHUE,
cOanaHCUPOBAHHBIM PEXKHM 3aHATHH M OTAbIXa, peryspHas Gu3ndecKas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBbIKA PEQUICKCHUH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JAPYTroro 4YeJIOBeKa;

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

OpPUEHTAMEN HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHWW JJIsl pELICHUS 3a7a4
B 00JacCTH COXPAaHHOCTH OKPYKAIOIMIeH Ccpeabl, IJIAHUPOBAHHUS TIOCTYIKOB H
OIICHKM HMX BO3MOXHBIX TOCIEACTBUUA JJISI OKPYXAIOUIEH Cpeabl, OCO3HAHUEM
I00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTeH UX penieHus;

8) amanTanus K U3MEHAIOUIUMCS YCJIOBHSAM COLMAJIBHON U NMPUPOAHOM
cpenbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO I€ATEIbHOCTh, B TOM YHCIIE
YMEHUE YYHUThCS y APYrUX JIIOJeH, MpuoOpeTarh B COBMECTHOM AESITEIBHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETECHIIUH U3 OMBITA IPYTHUX;

HEOOXOAUMOCThIO B  (POPMHPOBAHMH HOBBIX 3HAaHHH, B TOM YHCIIC
dbopMyITMpoBaTh WJEH, OHATHUS, TUIIOTE3bI 00 0OBEKTaX U SBJICHHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHHMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPeOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBAThH
MPUHAMAEMbIC PEIICHUS U JEUCTBUS, (OPMYIMPOBATh W OICHUBATh PHUCKH U

NOCJENICTBUSL, POPMUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3zoBble JJoruyeckue 1efcTBUS:

e BBIIBIATH U XapaKTEPHU30BaTh CYIICCTBECHHBIC MPU3HAKA MAaTEMATUICCKUX
O0OBEKTOB, TOHSATHN, OTHOIICHHH MEXIy TOHATHIMH, (OPMYIUPOBATH
OTIpEICIICHHsI ~ TIOHATHH, YCTAHABIMBATH CYIIECTBCHHBIH IPU3HAK
Kiaccu(ukanuy, OCHOBaHUS JJIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
IIPOBOIMMOTO aHAJN3A;

e BOCTIpUHUMATh, (OPMYIHpPOBaTH H  MPeoOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATCIIbHBIC, CIWHUYHBIC, YacTHbIC W OOIIHE,
YCIIOBHBIC;



BBISIBJISITh ~ MAaTr€MaTUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeuusi B (akTax, JaHHBIX, HAONIONEHUSX U YTBEPKICHMSX,
npenjgaraTb  KpUTEPUHM  JUIS  BBISIBICHHS  3aKOHOMEPHOCTEH W
IIPOTUBOPEYNL;

JIeNaTh BBIBOJBI C KCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUCHHM, YMO3aKIIOUECHUH 0 aHAJIOTUH;

pa30ouparh JI0Ka3aTrelbCTBa MaTEMaTHUYCCKUX YTBEPKIACHUN (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITENIBHO HECIOXKHBIE JT0OKa3aTesIbCTBA
MaTeMaTHuecKuX (DaKTOB, BBICTPAMBATH APTYMEHTAIWIO, MPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh croco0 pelreHus y4eOHOM 3a1aur (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUS, BBHIOMPATh HaWOoJIee TMOAXOAAIHMA C Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejbcKHue 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HUCCIEAOBATEIbCKUM WHCTPYMEHT MO3HAHUA,
GopMynmHupoBaTh BOIMPOCH], (PHUKCHpYIOIKE TPOTHBOPEUUE, MPOOIEeMY,
CaMOCTOSATENILHO yCTaHABIMBATh KMCKOMOE U JaHHOE, (OpMHUPOBATH
TUTIOTE3Y, ApTyMEHTHUPOBATh CBOIO TTO3UIINIO0, MHCHHE,

MPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TIUIaHY HECIOXKHBIM
OKCIICPUMEHT,  HEOOJBIIOE  HCCICNOBAaHHUE IO  YCTaHOBICHUIO
OCOOCHHOCTEH MAaTeMaTHYeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENLHO (HOPMYIUPOBATh 00OOIEHNS U BBIBOABI 10 PE3yIbTaTaM
IPOBENEHHOTO HAONIONEHUS, MCCIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTH
NIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB H 0000IIIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBIIBUTATH
MIPEATIONIOKECHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTH HMH(OpPMAIIMHU, JTaHHBIX,
HEOOXOIMMBIX VISl peIlIeHUs 3a/1a4H;

BBIOWpATh, aHAM3UPOBATh, CHCTEMATH3UPOBAaTh W HWHTEPIPETUPOBATH
nH()OPMAITIIO PA3ITUIHBIX BUAOB B (POPM IPECTABICHUS;

BbIOMpaTh QopMy TpencTaBieHus WHOOPMAMK W HWILIIOCTPUPOBATH
perraemMbie 3aJa4d CXeMaMH, JAuarpaMMaMd, WHOW rpadukoil U ux
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTH HMH(POPMAIIUU TI0 KPUTEPHSAM, MPEII0KCHHBIM
YUHUTEIeM WU CHOPMYIUPOBAHHBIM CaAMOCTOSITEHHO.

KoMMyHMKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:



BOCIIPUHUMATH U (POPMYITUPOBATH CYXKICHHUS B COOTBETCTBHUH C YCIOBHIMU
U TeIsIMUA OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKD TOUKY
3pEeHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy
pemIeHus 3aa91, KOMMEHTHPOBATh IMOTYYEHHBIN PE3yIIbTarT;

B X0JIe OOCYXJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOM TEMBI,
poOJIeMBbI, pelraeMoil 3a/1auu, BRICKA3bIBaTh UJICH, HAIICJICHHBIC HA TTOMCK
pEIICHMS, COTOCTABISTh CBOM CYXACHHS C CYXKJICHUSAMH JPYTHX
YYaCTHHKOB JIMajiora, OOHAPYKHUBATh pPa3IMuie W CXOACTBO TO3UIUH, B
KOppEKTHOH opMe HOpMyITHpPOBATH pa3HOTIIACHS, CBOM BO3PAKCHHSI,
NPENCTaBIATh  PEe3yJabTaTbl  pElIeHUs  3aJadd,  OKCIIEPUMEHTA,
UCCIICZIOBaHUs,  MPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (hopmar
BBICTYILJICHUS C YUYETOM 3a/1a4 MPE3CHTAIIMN U OCOOSHHOCTEH ayTUTOPHUH;
MMOHUMATh W UCIIOTH30BaTh MPEUMYIIECCTBA KOMAaHTHON ¥ HHIUBUIYaTbHOM
paboThI IPY PEIICHNH YICOHBIX MAaTEMaTHICCKUX 3a]1ad;

NPUHUMATH 11€JIb COBMECTHOU JIEATEIbHOCTH, TUIAHUPOBATh OPTraHU3AINI0
COBMECTHON pabOThl, pacmpeneniarTb BHAB padoOT, JAOTOBapPHUBATHCS,
o0cyxaarh MpoIecC U pe3yibrar padboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIONICH;

y4acTBOBaTb B TPYMIOBBIX (opMax paboTel (0OCyXneHus, oOMeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITIOIHITH CBOIO YacTh PabOThI
U KOOPIWHHUPOBATh CBOM JIEHCTBHS C JPYTMMH YICHAMHU KOMAaHJIbI,
OIICHMBATh Kauy€CTBO CBOETO BKJIAJa B OONIMH MPOIYKT IO KPUTEPHSIM,
chopMyITUpOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszanus:

CaMOCTOSATENIbHO COCTABJIATH IJIaH, AJITOPUTM pelIeHus: 3aj1add (WIh ero
4acTh), BBIOMPATh CHOCOO pEHIEHUs ¢ YYETOM HMMEIOIIMXCA PECypcOB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEIICHUM ¢ YYETOM HOBOM HH(OpMAIUH.

CﬂMOKOHTpOJ’Ib, 3MOLMOHAJIbLHBIN HHTEJJIEKT:

BJIAJETh Ccroco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca U
pe3yabpTara pelIeHUs MaTeMaTUYECKOM 3a/1a4u;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPU PELICHUU
3a7laui, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, HAACHHBIX OITNOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIBTATA NECATEIbHOCTH MOCTABICHHOMN LIEU U
YCIOBUSAM, OOBSACHSTH NMPUYMHBI JTIOCTHXKCHUS WM HEJOCTUKEHUS LIEIH,
HAXOJIUTh OMIMOKY, TaBaTh OIEHKY IPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATbBI



K koniy oOyuenus B 7 kJacce OOydYarolIMiiCs TMOJYYHUT CIEAYIOIINE
MPEAMETHBIE PE3yabTaThl:

Yucia 1 BIYMCICHUSA

BrinonusTh, coderas yCTHbIE W NMHUCbMEHHBIE TPHUEMBI, apumeTHUecKue
JEeHUCTBUS C pallMOHATBLHBIMU YUCIIAMU.

HaxonuTh 3HaueHHs YKMCIIOBBIX BBIPAXKECHUHN, MPUMEHATh Pa3HOOOpa3HbIC
criocoObl ¥ TIPUEMBI BHIYUCIICHHS 3HAYEHUN APOOHBIX BBIPAKCHUH, COACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH.

[lepexonuTh OT OomHON (HOpPMBI 3amUCH YHUCeN K Apyroi (mpeoOpa3oBhIBATh
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO IECATUYHYIO IPOOB).

CpaBHHBATh U yHOPSAIOUYNBATH PAIIMOHALHBIE YHCTIA.

OKpysiTh yncaa.

BhInonHATh NPUKUAKY U OLEHKY pe3ysibTaTa BhIYMCICHUH, OIIEHKY 3HaYE€HUN
YUCJIOBBIX BBIp@KEHUU. BBIMOMHATH ACHCTBUSI CO CTENEHSMM C HaTypajlbHbIMU
NOKa3aTesIMU.

[IpumMeHATh TpU3HAKH IETUMOCTH, PA3JIOKEHUE Ha MHOKUTEITN HATYPaIbHBIX
YuCenl.

Pemiate mpakTHKO-OPUEHTHPOBAHHBIE 3aJ1a4M, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPIHOHAIBHOCTBIO BEIWYUH, MPOLICHTAMU, WHTEPIPETUPOBATH
pe3yNnbTaThl peuieHus 3a7ad C Y4E€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBaAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpanyecKkue BbIPaKeHUS

Hcnonbs3oBarh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS YUEOHOr0 Marepuaa.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPKCHUN TPU 3alaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoinonusaTs nmpeoOpa3zoBaHus 11€JI0T0 BIPAKEHUSI B MHOTOWIEH TPUBEACHUEM
MOJIOOHBIX ClIaraeMbIX, PACKPHITUEM CKOOOK.

BpInonHATh yMHOXEHHE OJHOWIEHA HAa MHOTOYWIEH W MHOTO4YJeHa Ha
MHOTOYJICH, MPUMEHATh (POPMYIIbI KBaIpaTa CyMMBI M KBaJ[paTa pa3HOCTH.

OcymiecTBIATh PA3NOKEHHE MHOTOYICHOB HAa MHOXHUTEIW C TOMOIIBIO
BBIHECEHUs 3a CKOOKM OOIIEero MHOXHUTENS, TPYNIUPOBKH  ClIaraeMbIX,
npuMeHeHUs1 (POPMYJT COKPAIIEHHOTO YMHOXKEHUS.

[TpumeHnsaTy mpeoOpa3oBaHUsT MHOTOUYWICHOB JJISl PEIICHUS PA3IMYHBIX 3a/1a4
U3 MaTEMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEabHON MPAKTUKH.

Hcnonb3oBarh CBOMCTBAa CTENEHEH C HATypajbHBIMHU IOKA3aTeNIsIMHU JUIs
npeoOpa3oBaHUs BhIPAKEHUM.

YpaBHeHHs U HEPABEHCTBA



Pemars nMHENHBIE YpaBHEHHUS C OAHOM IEPEMEHHOW, NMPUMEHSs MpaBUJIa
nepexoia OT UCXOQHOTO YPAaBHEHHUs K paBHOCUIBHOMY eMy. [IpoBepsTh, sBIAETCS
JIM YUCJIO KOPHEM YPABHEHHS.

[TpumensTh TpaduyecKkre METOIBI IPU PEUICHUH JIMHEHHBIX YPaBHECHUH U UX
CUCTEM.

[TonOupars mnpuMepsl Map YHCEN, SBISIOMIMXCS PEIICHUEM JIMHEWHOTO
yYpaBHEHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH IpauK JTUHEHHOTO YPaBHEHUS C JBYMSI
EPEMEHHBIMH, MOJB3YSICh IPA(PUKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHUS.

Pemars cucteMbl IBYX JIMHEWHBIX YPAaBHEHUH € IByMs IEPEMEHHBIMHU, B TOM
quclie rpaQuuecKu.

CocTaBnsATh W pewmarb JMHEWHOE YpPaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHM IO YCIIOBHIO 33]1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYYEHHBIN pe3yJIbTar.

DOyHKIMHA

N300paxkars Ha KOOPAMHATHON MPSAMON TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAMHATAM, JIYYH, OTPE3KH, MHTEPBAJIbI, 3alIUCHIBATh YUCIOBBIE TPOMEKYTKU Ha
anre0pandecKoM SI3bIKE.

OtMedars B KOOPAMHATHOM IJIOCKOCTH TOYKHM I10 33JaHHBIM KOOpAMHATam,
CTPOUTD rpaduku TUHEHHBIX QyHKUIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TOMOLIBIO (DYHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM: CKOPOCTb, BPEMS, pACCTOSHHE, LE€HA, KOJIUYECTBO, CTOUMOCTS,
IPOU3BOIUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.

HaxonuTh 3HaueHue pyHKINU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocod MpeacTaBiIeHUs U aHaiu3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(POPMAIUIO U3 TPa(UKOB peaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEMN.

K xonmy oOyuenus B 8 Kiacce oOydaromIMiics TMOJYYHUT CIEAYIOLIHE
IIPEIMETHBIE PE3YJIBTaThI:

Yucia 1 BIYMCICHUSA

Hcnonp30BaTh HavdaJIbHBIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YyuceNn JJis CPAaBHEHHUS, OKPYIJICHHS] M BBIYUCIEHUMN, H300paxarh AEHCTBUTEIbHBIC
YHCJla TOYKaMHU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHsATh TOHATHE apU(PMETHUYECKOrO KBaJAPATHOTO KOPHS, HAXOIAUTh
KBaJIpaTHbIe KOPHU, HCIOJb3ysd NpPU HEOOXOIUMOCTHU KaJbKYJSATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKEHHUM, COAEpX AIIMX KBAJpPATHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEN.

Hcnonp3oBarh 3anmucu OOJNBIIUX M MaJIbIX YHUCET C MOMOILIBIO JECATUYHBIX
npoOeii u creneneit uncia 10.



AJsre0panyvecKkue BbIPaKeHHsI

[IpyuMeHATh TOHATHE CTENEHUM C LENbIM IOKA3aTelieM, BBIMOJIHATH
npeoOpa3oBaHus BEIPAKEHUN, COIEPIKAILMX CTENEHH C LIEJIbIM MOKa3aTeJIeM.

BhINoNHATH TOXKIECTBEHHBIE TPE0OPA30BaHUs PAMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE IMPaBWJI AEUCTBUI HaJ MHOTOWICHAMH U alredpandecKuMu ApoOsMu.

PacknanpiBaTh KBapaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[IpumensaThs mpeoOpa3zoBaHuUs BBIPAKEHHUH JUIsl PEIICHUS Pa3IUYHbIX 33/1a4 U3
MaTEMAaTUKH, CMEXKHBIX MPEIMETOB, U3 PEaTbHON IPAKTHUKHU.

YpaBHeHHs U HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YpPAaBHEHUS W pallMOHAJIbHBIC YPaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPABHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE POCTEUIINE HUCCIIENOBAHUs YPABHEHUN U CUCTEM YPaBHEHHUM, B
TOM YHCJIE C TPUMEHEHUEM rpaUUeCcKUX NpPeACTaBICHUN (yCTaHABIMBATh, UMEET
JM ypaBHEHHE WM CHCTEMA yPABHECHHWM PELICHMS, €CIU HMMEET, TO CKOJIBKO, H
npouee).

[TepexoauTs OT cioBecHOM GOPMYIMPOBKU 3aJadu K €€ anredpandecKoit
MOJENIA C TIOMOIIBK) COCTAaBJIEHUsS YpPAaBHEHHS WM CHUCTEMBI YpPaBHEHUH,
WHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJyYEHHBIN pe3yibTar.

[IpuMeHsTh CBOWMCTBA YHUCJIOBBIX HEPABEHCTB /JIi CpPaBHEHHS, OLECHKH,
pelmarh JIMHEHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM W UX CUCTEMBI, JaBaTh
rpa@uyuecKyro WJUTIOCTPAIMI0 MHOXKECTBA PEIICHUH HEPaBeHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[TonumaTh W UCTIONB30BaTh (HYHKIIMOHAIHHBIC TMOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHUS), OMNPEACNATh 3HAaueHHE (YHKIMU MO 3HAYCHHIO
aprymeHTa, OrpeaessaTh CBoMcTBa (PyHKUUHU 10 e€ rpaduKy.

Crpouts rpaduku 37eMeHTapHbIX (YHKIUN BUJA:

y=kix, y =x2, y = x3,y = [x|, y = VX, OIHCBEIBaTh CBOMCTBA YHCIOBOIL
byHKMM 10 €€ rpaduKy.

K xoHiy oOydyeHuss B 9 kJjacce oOydarouuiics TMOJXYYUT CJEAYIOLINE
IIPEAMETHBIE PE3YIbTAThI:

Yuciia v BIYMCICHUSA

CpaBHUBATH U yHIOPSAOYUBATH PAllMOHAIIBHBIEC U UPPAllMOHATIBHBIE YHCIIA.

Boimonusate  apudmMernueckue ACHCTBUS €  pallMOHAIBHBIMU  YHCIAMH,
couerass YCTHbIE UM TIMCbMEHHBIE MPUEMBI, BBINOIHATH BBIYUCIEHUA C
UPPALMOHATBHBIMU YUCIAMU.

Haxomute 3HaueHuss cTeneHeW ¢ LEeIbIMA IOKA3aTelsIMU U KOPHEW,
BBIYUCJISITh 3HAUCHHS YHCIIOBBIX BBIPAKEHUN.



OKpyisiTb  ICUCTBUTENIbHBIE YHUCJA, BBINOJIHATh MPUKUAKY pe3yibrara
BBIYMCJIEHUI, OLIEHKY YMCJIOBBIX BBIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHelHbIE W KBaJpaTHbIC YpPaBHEHHMS, YPaBHEHHUS, CBOJSLIUECS K
HUM, [IPOCTEUIIINE TPOOHO-PALlMOHAIIEHBIE YPABHEHMUSI.

Pemiate cucrembl ABYX JIMHEHHBIX YpPaBHEHHI C ABYMsS NEPEMEHHBIMH U
CHUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SBJSCTCS JIMHEHHBIM.

Pemiate TekcTOBBIE 3ajaud anreOpanvyeckKUM CHOCOOOM € TMOMOIUIBIO
COCTABJICHUS] YPABHEHUSI WJIM CUCTEMBI IByX YPaBHEHUM C IByMs IEPEMEHHBIMU.

[IpoBoauTh mpocTENIINE UCCIEAOBAHNUS YPABHEHUM U CUCTEM YpPaBHCHUH, B
TOM YHCJIE C MPUMEHEHUEM rpaduyecKuX NpeacTaBiIeHUN (yCTaHABIMBATh, UMEET
JU YpaBHEHHUE WJIM CUCTEMa YPAaBHEHMUH pEIIeHHs, €CIIM HMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHElHbIE HEPABEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pakaThb
pelIeHre HEPaBEHCTB HA YMCJIOBOW MPSIMOM, 3alUCHIBATh PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiate  cucTemMbl  JTUHEWHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaJparTHOE HEPABEHCTBO, HW300pa)kaThb PpEIIEHWE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOU MPSIMOi1, 3alIUCHIBATH PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30Barh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKUUA

Pacno3naBarh (GyHKIMM UW3y4eHHBIX BUJIOB. lloka3piBaTh CXeMaTH4eCKU

pacroyiokeHre Ha KOOPJIAWHATHOM MIIOCKOCTH rpadukoB QYHKIIUN BUMA: ¥ = kx, y =
kx + b,y =kix, y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUU K03(P(PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth u u300pakarb CXeMaTUYECKU T'pa@UKUd KBAIPATUYHBIX (PYHKIIUH,
OMKCHIBATH CBOMCTBA KBAIPATUUHBIX (PYHKIIMI MO UX rpadukam.

Pacno3naBarh kBagpaTuuHyro GyHKIHIO IO GopMylie, TPUBOAUTH MPUMEPHI
KBaJAPATUYHBIX (PYHKIUA U3 PeaTbHOMN KU3HU, PU3UKU, TECOMETPUHU.

YncioBbIE MOCTEA0BATEILHOCTH U MIPOrPecCun

Pacnio3naBarh apudmeTHUECKyl0 U TEOMETPUUECKYIO0 TMPOTPECcCUU TPH
pa3HBIX Croco0ax 3alaHusl.

BbIMmonHATh  BBIYMCIEHUS C  UCIOJb30BaHHEM (OpMYJIT N-TO  4JieHa
apu(pMETHIECKON 1 TEOMETPUIECKON MPOTPECCHIA, CyMMBI TTEPBIX N YJICHOB.

N300pakare 4JieHbI TOCJIENOBAaTEIbHOCTH TOYKAMH Ha KOOPIUHATHOM
IJIOCKOCTH.



Pemiate 3amauun, CBSI3aHHBIC C YHCIOBBIMHU IIOCIEIOBATEIHBHOCTIMH, B TOM
YHUCIIe 3a7a4d U3 peallbHOM U3HU (C MCIOIb30BaHUEM KaJbKYJIATOPA, [U(PPOBBIX
TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ienioB u TeM uugpoBbIe
Ne /i P Koutpoabubl | IlpakTuueckn (1uubp )
MPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
e padoTsbl e padoThbI
pecypchbl
bubnuoreka [IOK
Yucna v BeIYHCIICHUS. ParimoHampHbIe
1 13 1 https://m f41]
qrcia
0
bubnuoreka [IOK
2 AnreOpandeckue BBIPAKEHUS 43 1 https://m ru/7f41
0
bubaunoreka [IOK
3 YpaBHEHHS 1 HEPABEHCTBA 22 - https://m 41
0
bubmoreka [IOK
4 Koopaunats! u rpadpuku. OyHKIMNA 17 1 https://m.edsoo.ru/7f415b9
0
but6moreka [IOK
5 [ToBropenue u 06001IeHE 7 1 https://m.edsoo.ru/7f415b9
0
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INIOYPOYHOE INTAHUPOBAHUE

7 KUIIACC
Kosmmuects DJIeKTPOHHbIE
0 4aCoB Aara nugposbie
Ne ni/m Tema ypoka H3YYEeHH
oOpa3oBare/IbHbIE
Bcero A
pecypcsl
) ITonsTre panoHanbHOro ynciaa .dopMbl 3aMCH paliMOHAIbHBIX 1
qucen
2 CpaBHeHMe, ynops1I04MBaHUE PALIMOHATIBHBIX YUCET 1
YucnoBble BhIpaxeHUs . ApupMeTHIecKre JeHCTBUS C
3 palMoOHAIbHBIMU yuciaaMu [Ipu3Haku JeIMMOCTH, pa3iokeHUEe Ha 1
MHOXKHMTEJIN HAaTypadbHbIX YUCEN.
Perienne 0CHOBHBIX 3a/1a4 Ha APOOU, MPOIIEHTHI U3 PEeaTbHOM
4 npakTuku. Peanpabie 3aBucumoctu. [Ipsmas u obparHas 1
MIPONOPLIUOHAIBHOCTH
5 Bxonnast KOHTpoJIbHasi paboTa 1
6 BripaxkeHus ¢ nepeMeHHbIMU 1
bubaunoreka [IOK
7 Ilepemennsble. JlonycTrMble 3HaY€HUS TEPEMEHHBIX 1
https://m.edsoo.ru/7f4211de
CpaBHEHME 3HAYEHUN BBIPAKCHUIN 1
9 CpaBHEHME 3HAYEHU BBIPAKEHUIN 1
10 CBolicTBa AESUCTBUI HAJ YMCIIaMU 1
1 ToxnaecTBa. TokaeCTBEHHBIC TPEOOPA30OBAHUS BBIPAKCHUN. 1

DopMyisl



https://m.edsoo.ru/7f4211de

[IpeobOpazoBanne OyKBEHHBIX BBIPAKEHHUH, pACKPBITHE CKOOOK U

bubnmuoreka [IOK

12 IpUBEACHUE MOJOOHBIX ClIaraeMbIX lcqttps://m.edsoo.ru/7f41fee
13 [IpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUM, paCKPhITHE CKOOOK 1
IIpUBE/IEHUE MOAOOHBIX ClIaraeMbIX
14 YpaBHEHME U €TI0 KOPHU
15 YPaBHeHI/If, IIpaBUjIa MPeoOpa30BaHUs YPaBHEHUS, PABHOCUIBHOCTh
ypaBHEHHH
16 JluneiitHOe ypaBHEHUE C OIHOM MepeMEHHOMN, peleHNe TUHEHHBIX bubmmorexa [JOK
YPaBHEHHUH https://m.edsoo.ru/7f420482
17 Pemenue nMHENHBIX ypaBHEHUI
18 Maremarudeckas Mozienb. Perienue 3a1au ¢ MOMOIIbIO ypaBHEHUH
19 Pemenue 3a1a4 ¢ moMoOILIBIO YpaBHEHHM bubnuorexa LIOK
https://m.edsoo.ru/7f42064¢
20 Pemienue 3a1a4 ¢ mnomMoIibo ypaBHEHUH bubnuoreka [IOK
https://m.edsoo.ru/7f420806
21 O00o0maromuii ypoxk no reme «JIuHeiiHoe ypaBHeHHe ¢ OHOM bubnuorexa LHOK
nepeMeHHOI» https://m.edsoo.ru/74209a0
22 Koopnunara Touku Ha npsiMoi. UHCIIOBBIE MPOMEKYTKHU
7 PaccrosiHue Mex 1ty 1ByMsl TOUKaMU KOOPJMHATHOM MPsAMOii. Bubnuoreka [IOK
[IpssMoyronpHas cucTeMa KOOPAMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
24 [Tonsitue pynkmuu. CriocoOs! 3ananust GpyHKIHNA Etlf6£;/l§f:§:05$f§ (r87d6
25 Brraucnenue 3nauenuii pyHkmm no popmyre. EHGJTH;TGKa HOKf41 nd
26 I'paduk ¢pynkuuu. CoiicTBa HyHKIUN bubmmorexa OK

https://m.edsoo.ru/7f421044
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[Tpumeps! rpaduxoB, 3agaHHbIX Gopmynamu. Urenue rpaduxon

27
peaJIbHBIX 3aBUCUMOCTEMN
n bu6moreka [JOK
28 I1
psAMast MPOTIOPIIMOHATBHOCTE U €€ rpaduk httos: /. edsoo ru/ 742 Te8a
N bubmmoreka [IOK
29 Jlunen
MHCHHas QYHKIMS 1 ¢ rpadux https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
n o .
30 ocTpoeHue rpaduka JMHEHHON QyHKIIH httos://m. edsoo ru/7f41 A2
bubmuoreka IJOK
31 I1 HHOM
OCTPOCHHE rpaduKa JMHEHHOH pyniciun https://m.edsoo.ru/7f42836¢
bubmuoreka [IOK
32 I =
padpux dymximn y =x| https://m.edsoo.ru/7f42836¢
33 VYcraHoBieHHe cOOTBETCTBUS Ipaduka U GopMyIIbl
bubnaunoreka [IOK
34 K -
yCOUHO-3a/IaHHEIC QYHKIMH https://m.edsoo.ru/7f4284de
15 O0600maromuii ypok no reme "Koopaunars! u rpaguku. bu6nuorexa LHOK
DyHKUHN» https://m.edsoo.ruw/7f41e42a
36 CrereHb ¢ HATypaJbHBIM IOKA3aTeIeM bubmmorexa LHOK
yp https://m.edsoo.ru/7f41fafa
37 CreneHsb ¢ HaTypaJlbHBIM MTOKa3aTeIeM
. bubmmoreka [IOK
38 CBOWCTBA CTENEHU C HATYpaJIbHBIM MIOKa3aTeleM
https://m.edsoo.ru/7f421382
39 CBOICTBa CTEIEHU C HATYPaIbHBIM OKA3aTeIEM Enbmaorexa LOK
yp https://m.edsoo.ru/7f42154¢
40 [Ipeobpa3oBaHus BBIpaXEHHA, COAEPKAIINX CTETIEHb C HATYPalbHBIM
IoKazarejeM
41 OJIHOWIEH U €r0 CTaHIApTHBINA BU
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https://m.edsoo.ru/7f41de76
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VYMHOXEHNE OTHOWIECHOB. Bo3BenecHNEe OfHOWICHA B

42
CTENEHb
43 JleficTBUS C OIHOUYJICHAMU
2 3
44 OyHKIMS y=X U y=X U UX TpaduKu
45 [ToBTOpEeHUe U cucTeMaTu3anus yaeOHOro MaTepuana
46 KonTpoabnas padora 3a 1 nonyroaue
bubnuoreka [IOK
47 M .C 7
HoroujieHbl. CTaHAAPTHBIN BUJ U CTETICHb httns://m 427
48 Cnoxenne, BBIUNTAHUE, MHOTOWIEHOB Bubmiorexa HOK
i ’ https://m.edsoo.ru/7f422af2
49 CnoxxeHue, BEIUMTAaHUE, MHOTOWICHOB bubmorexa LHOK
’ ’ https://m.edsoo.ru/7f422¢c8
50 VYMHOXKEHHE OJHOWIEHA Ha MHOTOUWIEH bubmmorexa LHOK
8 https://m.edsoo.ru/7f422fca
51 VYMHOXKEHHE OHOYICHA Ha MHOTOWIECH bubmmorexa IOK
a https://m.edsoo.ru/7f423182
52 VYMHOKEHNE OJHOWIEHA Ha MHOTOWIEH
bubnuoreka [IOK
53 Paznoxenne MHOTrOWIEHOB Ha MHOKUATEIU. OCHOBHBIE TOHATUA
https://m.edsoo.ru/7f423312
bubmoreka [IOK
54 B §) 0
BIHECECHHUE O0IIEr0 MHOKHUTEIS 32 CKOOKH httos://m.edsoo.ru/Tf424c12
bubmuoreka [IOK
55 Brigecenue 00111ero MHOKUATEISA 32 CKOOKU
t https://m.edsoo.ru/7f4241£d2
56 VYMHOXEHNE MHOTOWIEHA HA MHOTOWIEH
57 VYMHOXEHNE MHOTOWICHA Ha MHOTOYIEH

58

VYMHOXXEHHE MHOIO4JICHa Ha MHOTOYJICH



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422af2
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bubnmuoreka [IOK

59 PasnoxkeHne MHOTOUJI€Ha HAa MHOXHUTENN CII0OCOOOM TPYIIUPOBKU 1
https://m.edsoo.ru/7f4251d0
60 PaznoxeHue MHOTO4JICHa HA MHOXKUTENU CIIOCOOOM IPYyIITMPOBKH 1 bubmmorexa [OK
https://m.edsoo.ru/7f4237fe

61 O0o0maromuii ypok no reme «MHOro4ieHbn» 1
2 KBagpar cymMMBbl 1 KBaJipaT pa3HOCTH ABYX BbIpaxkeHUl. OCHOBHBIE |

MOHSTUSA
63 Bo3Benenue B kBaJpaT CyMMBbl M Pa3HOCTH JIBYX BbIPAKEHHIM 1
64 Bo3BezneHue B Ky0 CyMMBI U pa3HOCTH JBYX BbIpa)KEHHI 1
65 [IpeoOpa3oBanue MHOTOUJIEHA B KBAAPaT CyMMbI WJIM Pa3HOCTH JIBYX 1

BBIPAKEHUI
66 [TpeoOpa3oBanre MHOTOYJICHA B KBAAPAT CYMMBI WIIM Pa3HOCTH JBYX i

BBIPA)KCHHU
67 [Tpou3sBeneHue pa3HOCTU U CYMMBI JIBYX BbIpakeHUil. OCHOBHBIE 1

MIOHATHS
68 [Ipou3sBeneHne pa3HOCTH U CYMMBI JIBYX BBIPaKEHUI 1
69 [IpousBenenue pasHOCTU U CyMMBI ABYX BbIpasK€HUIN 1
70 Pa3noykeHne pa3HOCTH KBaJAPaTOB HA MHOXKHUTEIU 1
71 PasjioykeHne pa3HOCTH KBAAPATOB HA MHOKUTEIH 1
72 CymMMa 1 pa3HOCTb KyOOB JBYX BbIpaskeHUH. OCHOBHBIE TOHATHS 1
73 PaznokeHue Ha MHOXKUATENIN CyMMBI H Pa3HOCTH KyOOB 1
74 [Ipeobpa3oBaHue 11E0T0 BHIPAKEHUSI B MHOTOUIICH 1
75 [TpeoOpa3oBaHue 11EIOTO BBIPAKEHUSI B MHOTOUWJICH 1
76 [IpumeHeHne pa3MYHBIX CIIOCOO0B Pa3ioKEeHUs MHOTOUYIEHA Ha |

MHOXHUTCIIN



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4237fe

[IpumeHneHne pa3IMYHBIX CIIOCOOOB Pa3ioKEeHNUs MHOTOWIEHA Ha

77
MHOKUTEITHN
78 [IpumMeHeHue pa3TuYHBIX CIOCOOOB Pa3NIOKEHUs MHOTOWICHA Ha
MHOKUTETHN
79 [ToBTOpEHUE U cucTeMaTU3alKsl Y4eOHOTO MaTepraia
KonTpoabnas paGora no teme '"Pa3inoxkeHue MHOro4jieHa Ha
80 MHOKUTETH. DOPMYJIbI COKPAIEHHOT0 YMHOXKeHHUs"
81 JIuneniHOEe ypaBHEHHE C BYMs IIEPEMEHHBIMU bubmuorexa LIOK
https://m.edsoo.ru/7f41f50a
82 I'paduk nuHelHOTO ypaBHEHUS C AByMsI IEpEMEHHBIMU bubmorexa [JOK
p yp Y p https://m.edsoo.ru/7f41ed80
23 [TocTpoenue rpaduka JMHEHHOTO YPaBHEHUS C ABYMS
MepeMEHHbIMU
84 CucrteMbl ypaBHEHHH ¢ ABYMS IepeMEeHHBIMU. OCHOBHBIC MOHATHUSA
85 Cucrembl ypaBHEHUH C IByMsI IEpEMEHHBIMU
26 I'padpuueckuii MeTos] perieHust CUCTEMBI ABYX JTMHEHHBIX
ypaBHEHUH ¢ ABYMs IIE€PEMEHHBIMU
%7 I'paduyeckuii MeToa pereHus: CUCTEMBI IBYX JIMHEHHBIX
YpPaBHEHUH € IByMs MEPEMEHHBIMU
. . bu6mmoreka [JOK
88 Perienune cucrtem JIMHEHHBIX YPaBHEHUM METOJIOM MOJICTAHOBKH
https://m.edsoo.ru/7f41ef06
89 Pemienune cuctem JIMHEHHBIX YPaBHEHUM METOJIOM MOJICTAHOBKH
. . bu6moreka [JOK
89 Pemenue cucteM TMHEHHBIX ypaBHEHUN METOJIOM CIIOKEHUS
https://m.edsoo.ru/7f41£078
N . bubnmoreka [IOK
90 Pemienune cuctem JIMHEHHBIX YPaBHEHUM METOJIOM CIIOKEHUS

https://m.edsoo.ruw/7f41f1fe
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bubnmuoreka [IOK

91 Pemrenue 3amay ¢ MOMOIIBIO CUCTEM JIMHEWHBIX YPaBHEHUN
yP https://m.edsoo.ru/7f427282
. . bubmnoreka IHOK
92 Penrenue 3a71a4 ¢ MOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUM 1
Yp
https://m.edsoo.ru/7f427412
. . bubnuoreka IHOK
93 Pemenue 3a/1a4 ¢ IOMOILBIO CUCTEM JIMHEHHBIX YpaBHEHUN 1
https://m.edsoo.ru/7f426d1e
94 [ToBTOpEeHME U cUcTeMaTH3alus y4eOHOTO MaTepraa
95 O0600maromuii ypok no reme «CucreMsl JJMHEHHBIX YPABHEHUI
¢ IBYMsl llepeMeHHbIMMI»
Hrororoe nmoBropenue: Anredpandeckne BeipakeHus. Paznoxenue
96 MHOTO4YJIEHAa Ha MHOKUTENIH. DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS bubimorexa [IOK
https://m.edsoo.ru/7f429c6¢
Htorosoe nosropenue: JInneiinsle ypaBHeHus. CucTteMbl TMHEHHBIX
97 ypaBHeHui. Pemenue 3anau bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0
98 HNToroBasi KOHTpPOJILHAS padoTa
99 AHam3 KOHTPOJIBHOU pabOoTHI
IToBTOpEeHNE OCHOBHBIX NOHSITHHA U METOAOB Kypca 7 Kiacca
P Yp )
100 0000111EH1E 3HAHUI
IToBTOpEHNE OCHOBHBIX IIOHSITHUI U METOIOB Kypca 7 Kjacca
Y )
101 00001IeHrE 3HAHNI
buomuoreka IHOK
102 [TonBenenne UTOTOB Kypca aireOpsl B 7 Kiacce i

https://m.edsoo.ru/7f42a900
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IbBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

Maremaruka.Anrebpa:7 kinacc, 6a3oBbiii ypoBenb, FO.H.Maxkapsrues,
H.I'Munntok, K.M.Hemkos, C.b.CyBopoBa, Mocksa, "[Ipoceemienne"-2024 r.
METOJIUYECKUE MATEPUAJIBI JIJISI YUYUTEJISA
Maremaruka.Anreopa:7 kiacc, 6a30Bbiii ypoBeHb, FO.H.Makapbiues,
H.I'Munntok, K.M.Hemikos, C.b.CyBopoBa, Mocksa, "[Ipocsemienue"-2024 r.
MeTtoaundeckoe mocodue K MpeaMeTHOM JIMHUN YIeOHUKOB 10 anredpe

1O. H. Makapsruesa, H. I. Munatok, K. 1. Hemikoa u ap.,Mockga,

"IIpocBenienune"-2024 r.

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/



