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IHOACHUTEJIBHAA 3AIIUCKA

Anrebpa SBISIETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHAa 0OECIEUYMBACT M3YyYCHHE IPYTUX JAUCIUILINH, KaK
€CTECTBEHHO-HAYYHOI'0, TaK U TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOJIKEHHUs] OOpa30BaHMsI U B MOBCEAHEBHON JKU3HU.
Pa3Butne y oOywaroummxcs Hay4YHBIX MPEICTaBICHUM O MPOMCXOXKIEHUU W CYIIHOCTH airedpamdeckux alOcTpakiuii, crocobe OTpaskeHus
MaTEeMaTUYECKON HAyKOM SIBJIEHMH U IPOLIECCOB B MPUPOJE U OOLIECTBE, POJIM MAaTEMaTHUYECKOIO MOJEIMPOBAHMS B HAyYHOM IIO3HAHUU U B
MPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS M KAUECTB MBILIUICHUS, HEOOXOAMMBIX Ui aJaNTallid B COBPEMEHHOM
uuppoBoM obmecTBe. M3yueHue anredpsl oOecrneyuBaeT pa3BUTHE YMEHHUs HaAOI0/aTh, CPAaBHUBATh, HAXOIWTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIIICHUS, CTIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUS U BBIBOABI, (POPMYJINPOBaTh yTBepxkaAeHUsA. OcBoeHHE
Kypca anreOpbl 00ecreyuBaeT pa3BUTUE JIOTMUECKOIO MBIIIIEHUS! 00y4aloIIUXCsl: OHU MCIONb3YIOT A€IyKTUBHbIE U UHYKTUBHBIE PACCYXACHMUS,
0000mIeHNe U KOHKpEeTH3aIuio, adcTparupoBanue u aHaioruro. OOydeHue anreOpe MpeamonaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIBHON
JEeSITeIbHOCTH 00Y4aIOIIUXCsl, IOATOMY CaMOCTOSITEIbHOE PEIlIeHUe 3a/1ay SBISETCS peanu3alieil 1esTeIbHOCTHOTO MPUHIIUIA 00ydeHus.

B cTpykType nporpammsl yueOHOTO Kypca «Airedpay» Jjisi OCHOBHOTO OOIIero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEpPKATEIbHO-
METOJIMYECKUE JIMHUU: «Hucna U BBIYUCIEHU», «ANredpanyeckue BhIpaKEHUN», «YpaBHEHUS U HEpaBeHCTBa», «PyHkuun». Kaxnas u3 stux
COJIEPKATEIbHO-METOANUECKUX JIMHUI pa3BUBAETCA HA MPOTSHKEHUM TPEX JIET U3YYEHUs Kypca, B3aUMOJIEHCTBYs C IPYIrMMH €ro JMHusMuU. B
XO07Ie U3y4eHHs y4eOHOro Kypca 00y4aronmmMces MpUXOIUTCs JOTHYECKH pacCyKIaTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B CBs3M C
3TMM B HIpOrpaMMy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTMKH, IMpPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYecKoro oOpa3oBaHUsI M CIIOCOOCTBYIOIIME OBJAJACHHUIO OOYYalOUIMMHCS OCHOB YHHBEPCAJIbHOTO MAaTEMaTHUYeCKOTO S3bIKa.
CopepxaTenbHON U CTPYKTYPHOM 0COOEHHOCTBIO yueOHOTo Kypca «Anredpay» SBISETCS €ro HHTErPUPOBAaHHBIN XapakTep.

Conepxxanue nuHUM «Yucla W BBIUMCIEHUS» CIYXKHUT OCHOBOM JJs JajbHEWIIEro M3y4eHUss MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y
o0yJaroImuxcs JOrMYECKOro MbIIUIEHUS, JOPMUPOBAHUIO YMEHHS MOJIb30BAaThCsl aJITOPUTMAMH, a TaK)Ke MPUOOPETEHHIO MPAKTHUECKUX HABBIKOB,
HEO0OXOIMMBIX ISl TOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATHS O YKCie HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI CBA3AHO C pallMOHAIbHBIMU U
UppalMOHATILHBIMY YHCIIaMU, (OPMUPOBAHUEM TPEACTABICHUIN O IEHCTBUTEIBHOM UHCIie. 3aBEpPIICHHE OCBOEHUS YUCIOBOM JIMHUU OTHECEHO K
cpenHemy obiiemMy 00pa3oBaHUIO.

Conepxanve JByX anreOpandyeckux JIMHUM — «AjreOpandeckue BhIpaKEHHs» U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET
¢dbopmHpoBaHHI0 Yy OOYyYalOMIMXCSl MaTeMaTHYECKOro armapara, HEOOXOIMMOTo Ui pelleHHs 3a/ad MaTeMaTHKH, CMEXHBIX IPEeIMETOB U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4y. Ha ypoBHe ocHOBHOro ooOiero oOpa3zoBaHHs y4eOHBIN MaTepuan TpyHIUpYyeTcss BOKPYr pallOHAIbHBIX
BbIpaK€HUI. Anredpa 1EMOHCTPUPYET 3HAUEHHE MaTeMaTUKHU Kak s3bIKa JJISl MOCTPOCHHS] MaTEMaTHMYECKUX MOJEJeH, OrucaHus MpoleccoB U
SABJICHUN peasibHOro Mupa. B 3aiaun o0ydeHus anredpe BXOIAT Takke AajbHeilee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHUS, HEOOX0AUMOTO, B
YaCTHOCTH, JUIsI OCBOEHHUS Kypca MH(OPMATHKH, U OBJaJ€HHE HAaBBIKAMU JEIYKTHBHBIX paccyxkiaeHui. IIpeoOpazoBaHre CHUMBOJBHBIX (OpPM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTRY.



Copepxanne (QpyHKIMOHAIBHO-TpadUUYECKOW JTUHUM HAILEJICHO Ha MOoJiydeHHe OOydarolMMUCS 3HAHUKW O (QYHKIMSAX Kak BaxKHeHIIeH
MaTeMaTHYECKOM MOJIENN /7Sl OMMCAaHUs U MCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUN B MPHUPOJE U obmiecTBe. M3ydeHnue marepuana
CIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS YMEHHS WCIIONB30BATh Pa3lIMYHBIC BBIPA3UTEIBHBIC CPEICTBA SI3bIKA MAaTEMaTUKU — CIIOBECHEIE,
CUMBOJIMYECKUE, rpaduueckre, BHOCUT BKJIaJ B (pOPMUPOBAHUE IPEICTABICHUN O POJIU MATEMAaTUKH B PA3BUTUN IUBUIM3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IiaHy B 7—9 Kjaccax u3ydaercsi yaeOHbIN Kype «Anredpay, KOTOPBIH BKIIOYACT CICAYIONINEe OCHOBHBIE pa3 ieibl
coniepkanusi: «Uucna U BEIYUCICHUS», «AJIreOpandecKue BeIPpaKEHUs», «Y paBHCHUS U HEpAaBeHCTBay, «DyHkuuny, «[IpeacraBnenne aHHbIX U

OIINCAaTClIbHasA CTaTHUCTHKA)), «BepOHTHOCTB», «DJIEMEHTBI KOM6I/IHaTOpI/IKI/I», «BBenenue B TCOPHIO Fpa(I)OB)).

Ha u3yudenue yuebHoro kypca «Anredpa» orsoaurtcs 374 yacos: B 7 kiacce — 102 yaca (3 yaca B Hezento), B 8 kiacce — 136 vaca (4 yaca B
Heqneno), B 9 kiacce — 136 yaca (4 yaca B HEZIEINIO).



COJEP/KAHUE OBYYEHUA
7 KJIACC

Yucia U BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIC M JIECATUYHBIC, TEPeX0a OT OAHOH (opMbl 3amucu apodeit k npyroil. IloHsTHE panMOHANBHOTO YHCIA, 3aMUCh,
CpaBHEHHE, YIOPSAOYMBAHUE PAIMOHAIBHBIX YuceNl. Apu(MeTHYecKue ACUCTBUS C PAllMOHAJIBHBIMHM 4HclIamMH. PemieHue 3amad u3 peagbHON
IIPAKTUKU Ha 4acTH, Ha ApoOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpelesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha OCHOBE ONPEAEICHMS, 3aIKCh OOJNBIINX YHCEIL.
[IporeHThI, 3aMMCh MPOLIEHTOB B BHE APOOH M IpoOH B BHJE MPOIECHTOB. Tpy OCHOBHBIC 3a7aull HA MPOIEHTHI, PEIICHHE 3a/1a4 U3 pealbHOU
IIPaKTHKH.

[IpuMmeHeHNne MPU3HAKOB AEITUMOCTH, Pa3JI0OKEHNE HA MHOXKUTENIN HATYPAJIbHBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 0OpaTHas MPONOPLUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IIepemeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAKEHUS C IEPEMEHHON. JlonmycTrMBbIe 3HaYeHUs IIepeMEHHBIX. 1IpencraBieHne 3aBUCUMOCTH MEX Y
BeIMYMHAMU B Buje (Gopmyinsl. Beruucnenus no ¢opmynam. IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUM, TOXKJIECTBEHHO PaBHbBIE BBIPAKECHMS,
IpaBujIa Mpeodpa3oBaHusl CYMM U IPOU3BEACHUH, TpaBUiIa PACKPbITHS CKOOOK M MPUBEICHHS OJJOOHBIX ClaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM.

Opnownenbl M MHorowieHbl. CreneHb MHoroujeHa. CloXeHHe, BBIYMTAHHME, YMHOXXEHHE MHOTOWIEHOB. DOpMylibl COKpPalIEHHOIO
YMHOKEHHS: KBaJpaT CyMMBI U KBaApar pasHocTU. PopMyiia pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOTOWICHOB Ha MHOXKHUTEIIH.

YpaBHeHHd U HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHHUS, IPaBUiIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUH.

JInHeliHOE ypaBHEHHE € OJHOM NEPEMEHHOM, YMCIO0 KOPHEH JIMHEHMHOrO ypaBHEHMS, PEIICHHE JIMHEMHBIX ypaBHeHUH. CocraBieHue
YPaBHEHUH 110 YCIIOBMIO 3a/1a4u. PerieHne TeKCTOBBIX 3a1a4 ¢ IIOMOIIBIO YPaBHEHUM.

JluneliHoe ypaBHEHHE ¢ JABYMS NepeMEeHHBIMU M ero rpaduk. Cucrema ABYyX JIMHEHHBIX ypaBHEHHUH C JBYMs MEepeMEHHbIMU. Pemenue
CHCTEM YpaBHEHHH criocoOoM 1noicTaHoBKU. [Ipumeps! perieHns TEKCTOBBIX 33124 ¢ TOMOIIBIO CUCTEM YPaBHEHUI.

DOyHKIUHT

Koopaunnara Toukn Ha npsimoil. UucnoBsle mpoMexxyTkH. PaccTossHre Mex 1y IByMsI TOYKaMH KOOPAMHATHOM MPSMOM.

[TpsmoyronbHas cucrtema koopaunHaT, ocu OX u Oy. Abcuucca M opJMHAaTa TOYKM HAa KOOPIUMHATHOM IuiockocTH. Ilpumepsl rpaduxos,
3ajaHHbIX (opmyiaamu. UteHue rpadukoB peanbHbIX 3aBUcHUMocTed. Ilonstue dynkuuu. I'papux ¢ynkumu. CpoiictBa QyHKuui. JluHelnas
byuknus, eé rpapuk. ['paduk pynkuun y = |X|. ['padudeckoe penicHre TMHEHHBIX YPABHCHHIA U CHCTEM JTHHEHHBIX YPaBHEHHIA.



8 KVIACC

Yucna v BbIYMCICHUA

KBangpartusiii kopeHb u3 yucna. [loHstue o0 uppannoHaIbHOM uucie. JlecsaTuyHble NMPUOIMKEHUS MppalMOHANbHBIX uncen. CBoiicTBa
apu(pMeTUYECKUX KBAJPAaTHBIX KOPHEH U UX IPUMEHEHHE K IPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYUCIICHUAM. [leficTBUTENIbHBIE YHCIIA.

Crenens ¢ nensIM nokasareneM 1 e€ corictsa. CTangapTHas 3aluch YHACA.

AsiredOpanyeckue BbIpasKeHMsI

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast qpoo6s. OCHOBHOE CBOMCTBO anreOpamdeckoit apoOu. CrokeHue, BbIYUTAHWE, YMHOXKEHHUE, JCJICHHE alre0pandecKux
npobeii. ParinonanbHble BbIpaXeHUs U UX IpeoOpa3oBaHUeE.

YpaBHeHUs M HEPABEHCTBA

KBagparnoe ypaBHenue, Gopmyna KopHel KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUM, CBOIASIIUXCS K JIMHEHHBIM H
KBagpaTHbIM. [IpocTeiiine qpoOHO-palloOHaIbHBIC YPaBHEHHUS.

I'padguueckas uHTEprIpeTalusl YpaBHEHHUH C JBYMs NEPEMEHHBIMU M CHUCTEM JIMHEHHBIX YpaBHEHMH C JByMs INepeMeHHbIMH. [Tpumepsl
pELIEHNs CUCTEM HEIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aJa4 alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M MX cBoWcTBa. HepaBeHCTBO ¢ ONHON NepeMeHHOM. PaBHOCHIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C
oJIHOM nepeMeHHON. CUCTeMBbI JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKIUH

[Tonsitue pynkmuu. O6IaCTh ONpeIeNICHUs U MHOXKECTBO 3HaYeHUH GyHKIUU. CriocoOb! 3a1anusi GyHKITUH.

I'padpux ¢pynkuuu. UreHue cBoiicTB GpyHKIMU Mo e€ rpaduky. [Ipumepsl rpadukoB GyHKIUH, OTPAKAIOLIMX pealbHbIe MTPOLECCHI.

@OyHKIUH, OMUCHIBAIOIINE NMPSAMYIO M 00paTHYIO MPONOPIHUOHAIBHBIE 3aBUCUMOCTH, X rpaduku. yHkuuu y = X2,y = X3,y = VX, y=|x].
I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUH.

BepositHocTh M craTucTuKa. [IpencTaBienue JaHHBIX B BUIE TaONIHUL, TUarpaMM, rpadukos.

MHOK€eCTBO, 3JIEMEHT MHOXECTBa, MOJMHOKecTBO. Omnepanuu HajJ MHOXKECTBaMHU: O00ObelMHEHUE, repecedeHue, nomnoiaHenue. CBoicTBa
orepainuii HaJx MHOXECTBAMU: IEPEMECTHTENIBLHOE, COYeTaTeIbHOE, paclpeleluTeNbHoe, BKIOUYeHUs. lcmonb3oBaHue rpaduyueckoro
IIPEICTaBICHNS] MHOXKECTB JUIsl OMCAHMSI PEAJIbHBIX MTPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a1a4.

W3mepenue paccenBaHus JaHHBIX. Jlucniepcus ¥ CTaHapTHOE OTKJIOHEHUE YHCIOBBIX HaOOpoB. Jluarpamma paccenBaHusl.



DOneMeHTapHble COOBITHA ciaydaiiHOTO ombiTa. Chy4aitHeie coObiTHS. BeposTtHOCTH coObITHA. ONBITBI C PaBHOBO3MOXKHBIMHU
3JIEMEHTApHBIMH COOBITHSMH. CirydaifHblii BbIOOp. CBs3b MEXAY MAJOBEPOSTHBIMH M MPAKTUYECKH JOCTOBEPHBIMU COOBITUSMHU B TIPUPOJIE,
o0IIeCcTBE U HAyKe.

JlepeBo. CBolicTBa 1epeBbEB: €IMHCTBEHHOCTh IMYTH, CYIIECTBOBAHUE BUCAYEH BEPIIMHBI, CBA3b MEXKIY YMCIOM BEPIIUH U YUCIOM pEOEp.
[IpaBuiio ymHoxxenus. Pemenue 3amau ¢ momonibio rpados.

[TpoTuBononoxHbIe cOOBITHS. [Inarpamma Ditnepa. O0beauHEHUE U TTepecedeHne coobIThii. HecoBMecTHbIE cOObITH. DOpMYITa CI0XKEHUS
BEPOSTHOCTEH. Y CIIOBHASI BEPOATHOCTh. [IpaBuio ymHoxxeHnus. HesaBucumbie coObiTus. [Ipencrasienne 3KkcriepuMenTa B BUJIE IepeBa. Penienue
3a/1a4 Ha HaXOXKJEHUE BEPOSITHOCTEN C MOMOILBIO AEpEBA CIYyYallHOrO SKCIIEPUMEHTA, TuarpaMm Jujepa.

9 KJIACC

Yucia v BbIYUCTCHUSA

PanmonaneHble uncia, UppalroHalIbHbIE YHCIA, KOHEYHbIE U OCCKOHEUHBbIE JECATUYHBbIC TPOOH. MHOXKECTBO JIEHCTBUTENIBHBIX YHCEN,
JCHCTBUTENBHBIE UMCIa KaK OECKOHEYHBbIE AeCATUYHBbIC ApoOu. B3aMMHO OAHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JIEHCTBUTEIIBHBIX
YUCeNl U KOOPAVMHATHOW MPSMOM.

CpaBHeHHE IEWCTBUTEIIBHBIX YUCEI, apUPMETHICCKUE JEHCTBUS C NEHCTBUTEITLHBIMU YHCIIAMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTETLHOCTD MPOIIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxE€HHOE 3HAUCHNE BEIMYUHBI, TOUHOCTD MpuOImkenus. Okpyrienue uncen. [Ipukuaka u olieHKa pe3yabTaTOB BHIYHCICHUH.

YpaBHeHUs 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUM, CBOIAIIMXCS K JTUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHM, CBOJSAIIMXCS K KBaApaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN
TPETbEN U YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenue npoOGHO-paninoHaIbHBIX ypaBHEHUH. PelnieHre TeKCTOBBIX 3a/1a4 aireOpandeCcKuM METOIOM.

VYpaBHeHue ¢ IByMs MIEPEMEHHBIMU | €T0 Tpaduk. Pemenne cuctem AByX JUHEHHBIX YPAaBHEHHUM C ABYMs IepeMeHHBIMU. Perenue cucrem
IBYX YpaBHEHHH, OJHO W3 KOTOPBIX JHHEWHOE, a Ipyroe — BTOpoi cremeHu. ['paduyeckas MHTEpHpeTausi CUCTEMBbl ypaBHEHUH C IBYMs
[IEPEMEHHBIMU.

Pemenne TekCTOBBIX 33724 anreOpandecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienre NUHEWHBIX HEPaBEHCTB C OJHOW MEpPEeMEHHOW. PerieHuwe cucTteM JTMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHou. KBagpaTHbie
HepaBeHCTBa. [ paduyeckas MHTEpIIpeTalrs HEPABEHCTB U CUCTEM HEPABEHCTB C BYMS IIEPEMEHHBIMHU.

DOYyHKIUHT



KBanpartuunas ¢ynxnus, e€ rpaduk u cBoiictsa. [Tapabona, koopauHATHI BEPIINHBI Tapad0IIbl, 0Ch CHMMETPHH apadoibl.

I'padukn dyukmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, # ux cBoiicTa.

YucnoBblie NOCI€10BATEIBLHOCTH U IPOrPeccuH

[ToHsITHE YUCIIOBOW MOCIIEIOBATEILHOCTH. 3aJaHUE MTOCIICIOBATEILHOCTH PEKYPPEHTHOM GopMymoii U (opMyIioil N-ro dieHa.

Apudmerndeckass U reomerpuueckas mnporpeccuu. dopmynsl N-ro wieHa apuOMETHUECKOW W TE€OMETPHUECKOM IMPOTPECcCHid, CyMMBI
IIEPBBIX N WICHOB.

N3o0pakeHne wieHOB apu(METUYECKOW M T'E€OMETPUYECKOM NPOrPEecCHil TOYKAaMHW Ha KOOPIWHATHOW IUIOCKOCTH. JIMHEHHBIH u
SKCIOHEHUIHAIbHBIN POCT. Cl10KHBIE TPOLICHTBHI.

BepositHocTh M cratuctuka llpencraBnenue NaHHBIX B BHAE TaOdWil, AuarpaMm, TrpaduKoOB, MHTEpHpETalUs IaHHBIX. UTeHue u
IIOCTPOEHUE TAOIUL, TUarpaMm, rpagMKoB MO PEATbHBIM JaHHBIM.

[TepectanoBku u pakropuan. Coueranust u unciio couetanuid. Tpeyronpuuk Ilackans. Pemenue 3ama4 ¢ UCIOI30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckast BepoaTHOCTh. CiydaiiHbIi BHIOOP TOUKHU U3 GUTYPHI HA MJIOCKOCTH, U3 OTPe3Ka U U3 AYTH OKPYKHOCTH.

Hcneiranue. Ycnex u Heymauya. Cepusi ucnblTaHuil 10 neporo ycnexa. Cepust ucnbitanuii bepaymnu. BepositHocTu coObITHil B cepuu
ucneITaHui bepHyn.

CrnyuaitHas BeIMUMHA U paclipesielieHre BeposiTHocTel. MaremaTtndeckoe oxuaanue u agucnepcust. [lpuMepsl MaTreMaTH4ecKoro 0XHUIaHus
KaK TEOPETUYECKOr0 CPEIHEro 3Ha4CHMs BEJIMUMHBI. MaTeMaTnyeckoe 0)KMJIaHUE U AMCIIEPCUS CIydallHOW BEIMYUHBI UUCIIO YCIEXOB B CEpUU
UCIbITaHUN bepHym».

[TonsTue o 3akoHe OosbuX yncen. M3mepenue BepoITHOCTEN ¢ MOMOILBIO YacToT. Poib M 3HaUeHHe 3aKoHa OONBIINX YKCEN B MPUPOJE U
oO1iecTBe.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTAThl OCBOSHUS MPOTPaAMMBbI yUeOHOTO Kypca «Asredpay» XapaKTepu3yroTCs:

1) naTpuoTH4YecKoe BOCIUTAHME:

MPOSIBJIEHUEM MHTEpEca K IMPOLUIOMY M HACTOSALIEMY POCCUMCKOM MaTEMaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUHUCKHX
MaTEMaTHKOB M POCCUHCKON MaTeMaTUYECKOM LIKOJIbI, K HCTIOIb30BAHHIO 3TUX TOCTIXKEHUH B IPYrUX HAayKaX W MPUKIATHBIX chepax;

2) rpa:kKIaHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakKJaHWHA WU peaju3alud ero IpaB, MPEACTaBICHHMEM O MAaTeMaTHYEeCKHX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLELYp TpaKAaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXKIEHUIO ATHUECKUX MPOOIIEM, CBI3aHHBIX C TPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUIN HAYKH, OCO3HAHUEM BaKHOCTU MOPATbHO-3TUYECKUX
MPUHIIMIIOB B JICSITEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a/lad MaTeMaTUYeCKOW HANpaBlIEHHOCTH, OCO3HAaHUEM BaKHOCTHU
MaTeMaTHYeCKOro oOpa3oBaHMs Ha MPOTSHXKEHUU BCEHM KM3HM JUISl YCTHEIIHOM MpOoQecCHOHANBHON AESITENTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUN, 0CO3HAHHBIM BEIOOPOM U MTOCTPOSHUEM UHJIMBUIYATHHOU TPACKTOPUH O0OpPa30BaHUS M )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB
1 OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCHIPHUATHIO MaTEeMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, pacCyKIeHUH, YMEHHUIO
BUETh MATEMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIINEH B JEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA,
MPUPOJBI M 00IeCTBA, TOHUMAaHUEM MATeMaTUYECKOW HAyKH Kak cepbl YeTOBEUECKOH JeATeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH JUIS
Pa3BUTHUSL IMBUIIU3ALIMM, OBJIAJCHHEM S3bIKOM MaTeMaTUKM W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEeACTBOM IIO3HAHUS MHPA, OBJIAJICHUEM
MPOCTEUIIINMHU HABBIKAMHU UCCIIEIOBATENBCKOM IESITEIbHOCTH;

6) puznyeckoe BocnuTaHue, (pOPMHUPOBaAHUE KYJIbTYPbI 310POBbSI M IMOIUOHAJIBLHOTO 0JIATOMOJIY YU :

TOTOBHOCTHIO MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEJACHHS 3I0pOBOr0 00pa3a >KU3HU (30pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEXKHUM 3aHATHI M OTIbIXa, peryisipHas (pusudeckas akTUBHOCTH), C(DOPMHUPOBAHHOCTHIO HaBBIKA PeICKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TaKOT0 e MpaBa APYroro 4eioBeKa;



7) 3K0J10rNYecKoe BOCIIUTAHHE:

OpHUEHTAINCH Ha TIPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUHN IS pelIeHUs 3a7a9 B 00J1aCTH COXPAaHHOCTH OKPYKAIOIIEH Cpelibl, TUIAHUPO BAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX TOCJIEICTBUN JJII OKPYKAIOIICH Cpellbl, OCO3HAHUEM TJI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U
MyTel UX PEUICHUS;

8) ajanTanus K U3MEHAOIMMCS YCJIOBUSIM COIUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEOINPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
NEeSTeIbHOCTh, B TOM 4YHCJIE YMEHHME YUYHUTBhCS y JPYTUX JIOJEH, MpUOOpEeTaTb B COBMECTHOM JIE€ATENbHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMITIETEHIINH U3 OMBITA APYTUX;

HE00XO0IUMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHUU, B TOM uuncie GOpPMYIUPOBATH HJIEH, MIOHATHUS, TUTIOTE3bl 00 OOBEKTaX U SIBICHUSX, B
TOM YHCJIC PaHEEe HEU3BECTHBIX, OCO3HABATH JEPUITUTHI COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH, IUTAHUPOBATH CBOE Pa3BUTHCE,

CIIOCOOHOCTBIO 0OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIPHHHMATH CTPECCOBYIO CHTYAIlMI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMED,
KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS U AeHCTBUSL, (POPMYITHPOBATH U OLICHUBATh PUCKU U TOCIEICTBUA, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JeHCcTBUA

ba3oBble JlornyecKkue AeicTBUA:

® BBIIBISATH M XapaKTepU30BaTh CYIIECTBEHHBbIE NPU3HAKUM MAaTEMAaTUYECKMX OOBEKTOB, MOHATHH, OTHOIIEHUH MEXIY HOHATHIMH,
(GbopMyIMpOBaTH OIpENEeNIEeHUs] MOHATHH, yCTaHABIMBAaTh CYLIECTBEHHBIH NpPU3HAK KiIacCH(UKALUU, OCHOBAaHUS Ui 000OLIeHUs U
CpPaBHEHHS, KpUTEPUHU IIPOBOIUMOTO aHAIIN3a;

® BOCIPUHMMATh, (POPMYyTUPOBaATh U MPEOOPA30BBIBATH CY)KJEHHS: YTBEpAUTENbHbIE U OTpULIATENbHbIC, EMHUYHBIC, YACTHBIE M OOLIHeE,
YCIIOBHBIE;

® BBIIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpEUMs B (pakTax, JaHHBIX, HAOIIOJCHHUAX U YTBEPKACHUSX,
npeaaraTb KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEYUI;

e JleaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TE€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3duparh JOKa3aTENbCTBA MAaTEMAaTUYECKUX YTBEPXKAECHUH (IIpsiMble W OT MPOTHBHOTO), MPOBOJIUTH CaMOCTOSITEIbHO HECIOXKHBIE
JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX (PAKTOB, BBICTpauBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPbl M KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE PACCYKJICHUS;

e BBIOMpATH crI0CO0 perieHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHUs, BBIOUpaTh Harboiee MOAXOIAIINMN ¢ y4ETOM
CaMOCTOSITEJIHO BBIJICIIEHHBIX KPUTEPUEB).



Ba3oBble uccienoBarejabcKue qeicTBUA .

UCIIOJIB30BATh BOIIPOCHI KAaK MCCIICOBATEIILCKUI MHCTPYMEHT MO3HaHWSA, (GOPMYIMPOBATH BOMPOCH, (UKCHPYIOIIUE MPOTHBOpPEYHE,
npo0iieMy, CaMOCTOSITEIbHO YCTAaHABIMBATH HCKOMOE U JaHHOE, (POPMUPOBATh TUIIOTE3Y, apTyMEHTUPOBAThH CBOIO MO3HUIINIO, MHEHHE;
IPOBOANUTH TIO0 CAMOCTOSITEIIFHO COCTAaBJICHHOMY IUIAaHY HECIOKHBIA DKCIIEPUMEHT, HEOOJBIIOE HCCIECAOBAHHE IO YCTAHOBJICHHIO
0c00EHHOCTEH MaTEeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOO0I;

CaMOCTOATENHFHO (hOpMYIHPOBaTH OOOOLICHUS M BBIBOJBI 110 PE3YJIbTaTaM HPOBEAEHHOTO HAOIIONEHHS, HMCCIICIOBAHUS, OLCHUBATDH
JIOCTOBEPHOCTbH MOTYYCHHBIX PE3YJILTATOB, BEIBOJIOB U 00OOIICHHIA,

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, @ TAKXKE BBIABUIATh MPEINOI0KEHHS O €0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh M U30BITOYHOCTh HH(POPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJIs PEIICHUS 3a1auH;

BBIOMpATh, AaHAJTM3UPOBATh, CHCTEMATU3HPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO Pa3INYHBIX BHJIOB U OPM MPEACTABICHUS;
BBIOMpPATh GOpMY MpeacTaBlieHHs] HHPOPMALIMU U WIUTFOCTPUPOBATH PEIIacMble 3a/1a4 CXEMaMH, JUarpaMMaMiu, HHOW Tpa@uKoOn U UX
KOMOMHAIIHSIMH;

OLICHUBATh HAJIEKHOCTh HH(POPMAIIMU TIO KPUTEPHSIM, TIPETIOKESHHBIM YUUTEIIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIIbHBIE y‘-leﬁHl)Ie JeCTBUA:

BOCIIPUHMMATh U (OPMYIMPOBATH CY)XKJIEHHS B COOTBETCTBHM C YCIOBHMSIMH M LEISIMU OOILEHHS, SICHO, TOUHO, TPAMOTHO BBIpaXaThb
CBOIO TOYKY 3PEHMS B YCTHBIX M NMUCHbMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS IO XOJy PEIICHUs 3a/a4l, KOMMEHTUPOBATh MOJY4YEHHbII
pe3yibTar;

B XO0/€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMON TeMbl, MpPOOJEMBbl, pelIaeMoil 3aJauyM, BBICKa3blBaThb HUJEH,
HallEJICHHbIE Ha NTOUCK PELIEHMs], COITOCTABIIATh CBOU CY)KJEHUS C CYKJIEHUSMHU IPYTHX YYaCTHUKOB JUAora, 0OHapy>KMBaTh pazindue
U CXOJICTBO MO3MLIUHI, B KOPPEKTHOH (popme (HOopMyIMpOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPE/ICTaBIATh PE3yNbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHMSI, IPOEKTA, CAMOCTOSTENIbHO BBIOUPATH (DOPMAT BBICTYIUICHHUS
¢ y4€ToM 3aj1au Mpe3eHTalUu 1 OCOOCHHOCTEH ayAUTOpUH;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/HON 1 UHIUBUIYaTbHONU pabOThI MpHU pelIeHNH Y4eOHbIX MaTeMaTUUECKUX 3a1ay;
MPUHUMATh 1€Ib COBMECTHOM JEATEIbHOCTH, IJIAHUPOBAaTh OPTraHM3alMI0 COBMECTHOW paloOThI, pachpeiensiTth BUIbl pPadoT,
JIOTOBapUBATKCS, 00CYKIAaTh MPOLECcC U pe3yabTaT paboThl, 0000I1IaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYMMOBBIX (opMax paboThl (00CykaeHUsl, 0OMEH MHEHHMSIMH, MO3TOBBIE IITYPMbI U APYTUE), BBHIIOIHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOU JACUCTBUS C APYTUMH WIEHAMHM KOMAaH]Ibl, OLEHHBATh Ka4yeCTBO CBOETO BKJIAJa B OOIIMN MPOAYKT IO
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCcAJIbHbIE YUeOHbIe 1eHCTBUSA
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Camoopranuszaums:
® CaMOCTOSITEIBHO COCTABJISITH IUIAH, allTOPUTM DPELICHUS 3aJa4ydl (WIM €ro 4acTbh), BHIOMpPATh CIIOCOO pEIICHUS C YUETOM HMMEIOLIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHH ¢ y4ETOM HOBOM MH(OpMALIUU.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:
e BIAJETh CIIOCOOAMH CAMOIIPOBEPKU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa PeleH!sl MaTeMaTUYecKoil 3a1auu;
® [peABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUHU 3a]la4H, BHOCUTh KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX
0OCTOSITENLCTB, HAMIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OICHUBaTh COOTBETCTBUE pe3yJbTaTa ACSITENBHOCTH TOCTAaBJICHHOW L€ W YCIOBUSM, OOBACHATH NPUYHHBI JOCTIXKCHUS WU
HEIOCTKEHHS 1eNTH, HAXOAUTh OIHOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 00yuenus B 7 kj1acce 00y4aromuics MoxyquT CIEAYIONMEe TPEIMETHBIC PE3YJIbTATHI:

Yucna v BbIYMCICHUA

BeInonHATe, codeTast yCTHbIE U IMCbMEHHbIE TPUEMBI, apu(MeTHUecKue 1eHCTBHS ¢ pallMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs YHCIOBBIX BBIPAKEHHH, NPUMEHSATh pazHOOOpa3Hble CHOCOOb M NPUEMBI BBIYUCIEHHUS 3HAUY€HUI JIpPOOHBIX
BBIpAXEHUH, COIepKalluX OOBIKHOBEHHBIE U JIECSITUUHBIE JPOOHU.

[lepexonuTh OT oAHOM (POpPMBI 3amHMCH YMCENT K APyroil (ImpeoOpa3oBbIBaTh NECATHUHYIO OpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpO0B).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OKpyrisTh yncIa.

BBINIONHATE NPUKUAKY M OLEHKY pe3yJbTaTa BIYUCICHUH, OLICHKY 3HAYEHUI YMCIIOBBIX BBIPAXKCHUI. BBITONHATE JEHCTBHS CO CTENEHSIMHU
C HaTypaJbHBIMU NIOKA3aTEISIMH.

IIpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYypaJIbHBIX YHCEI.

Pemarp npakTUKO-OpUEHTHPOBAHHBIE 3aJaud, CBSA3aHHbIE C OTHOLICHHEM BEIWYHMH, MPOMOPLHUOHAIBHOCTbIO BEJIMYMH, MPOIEHTAMH,
MHTEPIPETUPOBATH PE3yNbTAThI PEIICHUS 3a/1a4 ¢ YYETOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU paccMaTpUBAEMbIX 0OBEKTOB.

Auredpanyeckue BbIpasKeHHs

Vcnonb30Bath anredpandyeckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MPOLIECCe OCBOSHHSI yUeOHOTO MaTepHaa.

HaxoauTs 3HaueHns OYKBEHHBIX BBIPAXKEHUN NIPU 3aJaHHBIX 3HAUEHUAX TIEPEMEHHBIX.

BrimonHATe mpeoOpazoBaHus 1I€JI0T0 BRIPAXKEHHS B MHOTOUJIEH MPUBEICHUEM MOAOOHBIX CIIaraeéMbIX, PACKPBITHEM CKOOOK.
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BBINONHATE YMHOXEHHME OJHOWIEHAa HAa MHOTOYJIEH M MHOTOYJIEHAa Ha MHOIOWIEH, NMPUMEHATh (OpPMYIbl KBajpaTa CyMMBbl U KBajpara
Pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHHE MHOTOWICHOB HAa MHOMKUTEIM C TMOMOIIBIO BBIHECEHHS 33 CKOOKHM OOIIEr0 MHOXKHTENS, TPYNIUPOBKU
cllaraeMblX, IPUMEHEHHs (HOPMyYJT COKPAIIEHHOTO YMHOXKEHHUS.

ITpuMeHnsaTH Ipeodpa3zoBaHKs MHOIOWIEHOB ISl PELICHUS Pa3IMUHBIX 3a/1a4 U3 MAaTEMaTHUKH, CMEXHBIX MPEAMETOB, U3 PEAIbHOMN MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATYPaJIbHBIMU ITOKA3aTENIIMU JIUIs TPe0Opa30BaHUs BBIPAKECHUI.

YpaBHeHusi 1 HepaBeHCTBA

Pemarp nuHEliHbIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSAS INpaBWIA NEPEXOAA OT MCXOIHOIO YPABHEHMSI K PAaBHOCUIIBHOMY €MY.
IIpoBepsTh, SIBISAETCA U YUCIIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduyeckre METObI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath npuMepsl nap yucel, BISIOUUXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMH.

CTpouTth B KOOPAWHATHOM IIOCKOCTH I'pa(UK JIMHEHHOIO YpaBHEHUS C IBYMs IEPEMEHHBIMH, MOJIb3YSICh I'paMKOM, IPUBOAUTE IPUMEPHI
pELIEHNs] ypaBHEHUS.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHIA C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TpapUIECKH.

CocTaBidTh U pelaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHHH O YCIOBHUIO 3a7jaud, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]aul NIOJy4YEHHBINA Pe3yIbTarT.

DOyHKIUH

N300paxaTh Ha KOOPIMHATHOW MPSMON TOUYKH, COOTBETCTBYIOLIME 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3alHMChIBATh
YHCIIOBBIE TPOMEXKYTKH Ha AJIreOpanveckoM SI3bIKE.

OTMeyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJIMHATaM, CTPOUThH rpadukd JUHEHHBIX ¢GyHKUuMH. CTpouTh rpadux
bynrrm y = [x].

OnuceiBaTh € MOMOIIBIO (PYHKIIMH H3BECTHBIE 3aBUCUMOCTH MEXJY BEJIMYMHAMH: CKOPOCTb, BpEMs, pacCTOSHME, II€Ha, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOJIUTENILHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTh rpaduueckuil cnoco0® MpeacTaBIeHUs U aHaidu3a WHGOPMAIMHU, W3BIEKAaTh U MHTEPIPETUPOBATh MHPOPMALUIO U3 TpauKOB
peanbHBIX MIPOLIECCOB U 3aBUCUMOCTEN.

K xonIty 00yuenus B 8 kj1acce 00yJaronuics MoxyquT CICAYIONHE TPEIMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCTCHUSA

Vcnonp30BaTh HavalbHbIE NPEJICTABICHUS O MHOKECTBE JICHCTBUTENIBHBIX YHCEI [ CPAaBHEHHUS, OKPYIJIEHUS U BBIYUCIECHUH, N300paXkaTh
JEMCTBUTENBHBIE YMCIIAa TOUKAMU HAa KOOPAUHATHOU MPSIMOM.
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[TpuMeHATh NOHATHE apU(PMETHUECKOr0 KBaJAPaTHOTO KOPHS, HAXOUTh KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys IIPU HEOOXOAUMOCTH KaJbKYJIATOP,
BBITOJIHATH MPEOOPa30BaHMsI BEIPAKEHUH, COIEPKAIMX KBaIpaTHBIE KOPHH, UCTIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anicy OONBIINX U MaJIbIX YHCEN C TIOMOIIBIO IECATHUHBIX Jpodeit u creneneit uncna 10.

AsiredOpanyeckue BbIpasKeHM sl

[IpuMeHATh MOHATHE CTENEHU C LEJIbIM II0Ka3aTeleM, BBIIOJHATh NPEoOpa3OBaHMs BBIPAKEHUH, COJACPXKALIUMX CTENEHU C ILEJIbIM
[I0Ka3aTeNeM.

BbIMONHATE  TOXAECTBEHHBbIE NPeoOpa3oBaHUS pPALMOHAIBHBIX BBIPAXEHUH HA OCHOBE MpaBWJI JCHCTBUH HAJ MHOTOWICHAMH U
anreOpanvYecKuMu JIpOOsSMH.

PackiagpiBaTh KBafpaTHbIN TPEXUIECH HA MHOKUTEIH.

[IpumensTs npeoOpa3oBaHMsl BIpAKEHUIN AJIs1 PELLIEHUS pa3InyHbIX 3a/1a4 U3 MaTEMAaTUKHU, CMEXHBIX MPEIMETOB, U3 PEAJIbHON MTPAKTUKU.

YpaBHeHUs M HEPaBEHCTBA

Pemarp nmHelHblEe, KBaJpaTHBIE YpPaBHEHHMS M PAalMOHAJIBHBIE YPAaBHEHHMs, CBOZSIIMECS K HHUM, CHUCTEMBI IBYX YPaBHEHUH C ABYMs
IIEPEMEHHBIMH.

[TpoBOIUTH MpOCTEHIINE UCCIENOBAaHUS YPaBHEHUH M CHUCTEM YpaBHEHHMH, B TOM YHCJE C MPUMEHEHHUEM TIpadUuecKuX IMpeaCTaBICHHUNA
(ycTaHaBnMBaTh, UMEET JIU YpaBHEHHUE UM CUCTEMA YPAaBHEHUN PELIEHMS], €CIIM UMEET, TO CKOJIBKO, U IPOYEe).

ITepexoauTh OT CIOBECHON (GOPMYIUPOBKU 3ajaud K €€ aiaredpandyeckoil Mojenu ¢ MOMOIIbI COCTABJICHHS ypaBHEHUS WM CHCTEMBI
YPaBHEHUI, HMHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4y MIOJYyYEHHBIN Pe3ysbTar.

[IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPaBHEHHs, OLIEHKH, PEIIaTh JMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW M HX
CHCTEMBI, J1aBaTh I'pauyeCcKyr0 WIUTFOCTPALIMI0O MHOXKECTBA PEILIEHUI HEPABEHCTBA, CUCTEMbI HEPaBEHCTB.

DOyHKIUH

[ToHnMaTh ¥ UCMIONB30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U A3bIK (TEPMHUHBI, CHMBOJIMUYECKUE 0003HAYEHHUS), ONPEENATh 3HaUeHUe QYHKIIUU
10 3HAUYEHUIO apryMEHTa, ONpeAEsATh CBOMCTBA (QYHKIUU 1O €€ TpaduKy.

Crpouts rpaduKu 31eMEeHTapHbIX PYHKINN BUA:

y =k/X,y=x2,y=x3,y = |X|, y = VX, ONiCBIBATH CBOICTBA YNCIOBOH (YHKIIHH IO €6 rpaduKy.

BeposiTHOCTB M CTATHCTHKA

W3BnekaTh U mpeoOpa3oBbIBaTh WH(GOPMAIMIO, MPEICTABICHHYIO B BHJE TaONHUIL, AWarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJE
TabIuLl, IUarpamm, rpauKoB.

OnuceiBaTh JaHHbIE C TMOMOUIbIO CTATUCTHUYECKHUX IIOKa3aTeleil: CpelHUX 3HAaYeHU W Mep paccenBaHus (pa3Max, AMCIEpPCHS U
CTaHJIapTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHI YHUCIIOBBIX 3HAYEHUI U YAaCTOTHI COOBITHI, B TOM YHUCIIE 110 Pe3yJIbTaTaM U3MEPEeHU 1 HaOIOACHUH.
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HaxonuTe BepoSITHOCTH ClydyalHbIX COOBITUH B ONbITaX, 3Has BEPOATHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCIE B OIBITAX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonp30Bath rpaguuecKkie MOJICNN: AEPEBO CIIyUaifHOTO SKCIIEPUMEHTA, JHarpaMMbl Dijiepa, YMcIoBas npsaMasi.

OnepupoBaTh HOHATUSAMM: MHOXECTBO, IOJMHOXECTBO, BBINOJHATh ONEpPAlMM HaJ MHOXECTBAaMH: OOBEIMHEHHE, IEepEeceUeHHUE,
JIOTIOJIHEHHUE, IIEPEYUCIIATD JIEMEHTHI MHOKECTB, IIPUMEHATh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduyeckoe NpeACcTaBICHUE MHOKECTB U CBSA3E€H MEXKIy HUMH JJIsl ONMCAHMS MPOLIECCOB U SIBICHHUM, B TOM YHCIE HpPU
peLICHUH 3324 U3 APYTUX YUEOHBIX IPEIMETOB U KYPCOB.

K koHI1y 00ydenus B 9 kjacce 00yJaromuiics MoJIyquT CIEeAyIOIINe TPeIMETHbIE Pe3yIbTaThl:

Yucaa 1 BBIYUCIEHUS

CpaBHHBATh U YIOPSA0YMBATH PAIMOHATBHBIC U UPPAIIMOHATILHBIC YHCIIA.

BeImonHATs apudMeTHiecKkue AeUCTBUS ¢ PAlMOHAILHBIME YHCIIAMH, COYETasl YCTHBIC M MMUCbMEHHBIC MPUEMBI, BBIITOJHATD BBIYUCICHUS C
HppalvOHAIbHBIMU YU CIIAMHU.

Haxonuth 3HaueHus CTENneHeu ¢ HeIbIMU OKa3aTeIsIMU U KOPHEH, BIYUCIIATh 3HAUYCHH I YUCIIOBBIX BhIPaXKCHUN.

OKpyrisTh 1eHCTBUTEIBbHBIC YHUCIIA, BBITIOIHATD MPUKUAKY PE3yIbTaTa BEIUUCICHUN, OIICHKY YHCIOBBIX BHIPAXKCHHI.

YpaBHeHUs 1 HEPABEHCTBA

Pemarp nuHeiiHbIe U KBaJpaTHBIC YPAaBHEHUS, ypaBHEHUS, CBOSIINECS K HUM, IPOCTeHIe APOOHO-pallMOHAIbHEIE YPAaBHEHHUS.

Pemare cucteMbl IByX JIMHEHHBIX YpPaBHEHUH C JABYMsI NEPEMEHHBIMU U CHCTEMBI JIByX YpPaBHEHHI, B KOTOPBIX OJHO YpPaBHEHUE HE
SIBISETCS JIMHESHHBIM.

Pemate TekcTOBBIE 3a7auM anreOpandecKrM CIOCOOOM C TOMOIIBID COCTABJICHHS] YPAaBHEHHS WM CHUCTEMBI JIByX YpaBHEHUU C JIBYMS
IIEPEMEHHBIMU.

[IpoBoauTh MpocCTEiIIe UCCIEeNOBAHMS YPaBHEHH W CHCTEM YpaBHEHUH, B TOM UHCJIE C MPUMEHEHHEM TpaduuecKuX MpeacTaBICHUN
(ycTraHaBIMBaTh, HIMEET JIM YPAaBHEHHUE WJIM CUCTEMA YPaBHEHUN PEIICHHS, €CIT UMEET, TO CKOJIbKO, U TIpouee).

Pemate nmuHeliHbIC HEPABEHCTBA, KBaIpaTHBIE HEPABEHCTBA, H300paXkaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MPSIMOM, 3aITUCHIBAThH PEIICHNE
C MIOMOIIIBIO CUMBOJIOB.

Pemarh cucTteMbl TMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOUAIOIINE KBAAPAaTHOE HEPABEHCTBO, M300pakaTh PEUICHUE CUCTEMBI
HEpPABEHCTB Ha YKMCJIOBOW MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIILI0 CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA MPU PEUIEHUH PA3JIMYHBIX 3a/a4.

DyHKIUH
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Pacnio3znaBate QpyHKIMM M3ydyeHHBIX BUAOB. [loKka3bIBaTh cXeMaTHUECKH PACIIOIOKEHHE Ha KOOPJMHATHOM MJIOCKOCTU rpa@ukoB (GyHKIUN

Buma: Yy = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHH K03 YUIEHTOB, OMICHIBATE CBOICTBA

GbyHKIHH.

Crtpouts u n300pakaTh CXeMaTUYeCKH rpagKu KBaApaTUYHBIX (YHKIIH, OMUCHIBATh CBOMCTBA KBaAPATUUHBIX (YHKIUHN MO UX rpadukam.

Pacnio3naBate KBagpaTuuHyl0 (QyHKIHMIO 1O (opMylie, NPUBOAUTH NMPUMEPHl KBAAPATUUYHBIX (PYHKUUNA U3 peaibHOM >KU3HU, (U3HKH,
TE€OMETPHUH.

YuciioBbIe 0CJI€10BATEIBHOCTH U NPOrPECcCUH

Pacnio3naBath apudmeTrdeckyro 1 reOMETPHUECKYIO MTPOrPECCUU MPU Pa3HbIX crioco0ax 3aJaHus.

BBINONMHATE BBIUMCICHUS C UCTOJb30BaHUEM (GopMyn N-ro 4ieHa apu(MeTHdecKol W TeoMEeTpPUYECKON Mporpeccuil, CyMMBbI MEPBBIX N
YJICHOB.

N300pakaTh YIeHBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON TUIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATENBHOCTSIMHM, B TOM YHCIE 33Ja4d M3 pEaJbHON >KU3HH (C HCHOJIb30BAHUEM
KaJbKYJIATOPA, HUDPOBBIX TEXHOJIOTHIN).

BeposATHOCTH U CTATHCTHKA.

W3Bnekarb u npeoOpa3oBbIBaTh MHPOPMAIUIO, MPEACTABICHHYIO B Pa3JIMYHBIX HCTOYHMKAX B BUJE TaONUL, auarpamm, rpadukxos,
MIPEJICTaBIATh TaHHBIE B BUJIE TAOJHII, JUarpamMmm, rpadukos.

Pematp 3a1aun opraHn30BaHHBIM 11epeOOPOM BapHAHTOB, a TAKXKE C UCTIOIH30BaHHEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onvcaTeabHbIE XapPaKTCPUCTUKU JIs1 MAaCCHUBOB YHCJIOBBIX JAHHBIX, B TOM YUCJIC CPCAHUC 3HAYCHUA U MCPBI paCCCUBaHM.

HaxoauTh 4acTOThl 3HaUE€HUIN M YaCTOTHI COOBITUS, B TOM YHCJIE MOIb3YSICh Pe3y/IbTaTaMu MPOBEAEHHBIX U3MEPEHUHN 1 HAOII0IEHUH.

HaxomuTh BEpOSITHOCTH CIy4YallHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM YHCIE B OMNBITaX C PaBHOBO3MOXKHBIMH 3JE€MEHTAPHBIMU
COOBITUSMHU, B CEPUIX UCTIBITAHUI JI0 IEPBOTO YCIeXa, B CEPUAX UCTIBITAaHUIN bepHymmu.

HNmeTts nipeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUU BEPOATHOCTE.

Nmets MNpEaACTAaBJICHUE O 3aKOHEC OOJBIINX YHCENl KaK O IPOABJICHUN 3aKOHOMCPHOCTH B CHy‘I&ﬁHOﬁ HN3MCHUYMBOCTU U O POJIK 3aKOHa
00JIBIINX YKCeN B IPUPOAE U OOLIECTBE.
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
1 Yucna u BeuuciieHus. PalinoHanbHbIe o5 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKue BhIPAKCHHS 27 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHCHHS 1 HCABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopamatst u rpaguici. dynxiun 24 . https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
> [osTopenue u 0bobmenue 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
[ToBTOpeHue kypca 7 kinacca 6 1
bubmuorexa [JOK

1 Yucna u Beraucienus. KBajparHsie KOpHU 15 https://m.edsoo0.ru/7f417af8
OnucarenpHas ctatuctuka. PaccenBanue 4
JTAHHBIX.

2 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmorexa [IOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8

3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanparHbiii TpéxuwieH https://m.edso0.ru/7f417af8
MHoxecTBa. 4 1

4 Anrebpanueckue BhIpaKeHHU . 15 1 bubnuoreka [IOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1

5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuoteka [JOK
ypaBHEHHUS https://m.edsoo0.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK

7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 https://m.edso0.ru/7f417af8
Beenenue B Teoputo rpadoB 4

8 Oynkiu. OCHOBHBIE TIOHITHS 5 bu6mmorexa [{OK
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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

bu6mmoreka [IOK
o Dyriumn. Hucsnossie GyHKumn o https://m.edsoo0.ru/7f417af8
CrnyuaitHbie COOBITUS 8
bu6mmoreka [IOK
10 HosToperme 1 0bobmenne 8 https://m.edso0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KonuyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Kourposnbueie  Ilpaktuueckue (uupposbie)
NPOrpamMMbl Bcero
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 0 0 bu6nmoreka [IOK
qucia https://m.edso0.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubmmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
3 DIEMCHTBI KOMOHHATOPHKH > 0 . https://m.edsoo.ru/7f41a302
4 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
5 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 0 https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
6 I'eomeTprueckas BEpOATHOCTD 5 0 0 hitps://m.eds00.ru/7f41a302
bubmnoreka IIOK
! PymiuHH 16 . 0 https://m.edso0.ru/7f419d08
bu6nmorexa LIOK
8 YucioBeIe MOCIIEI0BATEIBHOCTH 15 1 0 https://m.eds00.ru/7£419d08
bu6nmorexa LIOK
d Henbirarus bepiysuim ! 0 1 https://m.edsoo.ru/7f41a302
. bubnuoteka [JOK
10 (Coryuaitias BeHmHa 10 . 0 https://m.edsoo.ru/7f41a302
11 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs o5 1 0 bubnunorexa LIOK
3HAHHUN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 2
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f419d08

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Anre6pa, 7 knacc/ MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u npyrue, Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemienue»
» AnreOpa, 8 kimace/ MakaperueB FO.H., Munaiok H.I'., Hemikos K.W. u apyrue, AkimonepHoe obmiectBo «M3aarensctBo «IIpocBemieHune»

» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munaiok H.I'., HemkoB K.U. u apyrue; non penakiueit TensikoBekoro C.A., AKIIMOHEPHOE OOIIECTBO

«M3nparenbcTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Pa6ouas Terpanp 7 knace / Munarox H.I'., [Ilneikosa N.C.

Junaktrueckue matepuaisl 7 kinacc / Koxos B.U., Makaperaes 10.H., Munarox H.T'.

Temaruueckue Tectsl 7 knacc / Qymuunsia HO. I1. , Kponrays B. JI.
Meroanueckue pexomenaamuu 7 kiacc / Munarok H.I'., Hlnsikosa U.C.

Ypoku anre6psl B 7 knacce: kaura i yuutens / XKoxos B.U., Kapramésa I'. /1.
Pabouas Terpanp 8 kimace / Mungrox H.I'., Hlneikosa U.C.

Junaktrueckue marepuaisl 8 kiace / XKoxos B.M., Makaperues FO.H., Munatox H.I'.

Temarnueckue tectol 8 kinace / Qynuunsia HO. I1. , Kponrays B. JI.
Meroauueckue pekomenaaruu 8 kiaacc / Munatok H.T'., Illnsikosa U.C.
VYpoku anredpsl B 8 kinacce: kaura s yuutens / XKoxos B.U., Kapramésa I'. 1.
PaGouas Terpanp 9 xnacc / Munarok H.T'., Hlnsikoa U.C.

HNunaktuueckue marepuainsl 9 kinacc / XKoxos B.U., Makaperues FO.H., Munmtox H.T'.

Tematuueckue Tectol 9 knacc / Qymuunsis HO. I1. , Kponrays B. JI.
Metoanueckue pekomeraaiuu 9 kinacc / Munmiok H.I'., Illnsikosa U.C.
VYpoxku anredpsl B 9 knacce: kaura s yuurens / Koxos B.U., Kapramésa I'. 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET

bu6mmoreka [JOK
POII (Poccutiickast a5eKTpoHHAs TITKOJIA)

20



