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NMOSAICHUTEJBHAS 3AITMCKA

AnreGpa sgBIfSeTCS OJHAM H3 OMOPHBIX KYPCOB OCHOBHOIo 00IIero
00pa3oBaHus: OHA 00eCIIeYNBACT N3yYeHUe PYIHX JUCIUILIMH, KaK €CTECTBEHHO-
HAy4HOrO, TaK M I'YMAaHWTApHOTO UMKIOB, €€ OCBOeHHE HEOOXOMUMO JIs
IPOOKEH s 0OPa3OBaHMs 1 B [IOBCEAHEBHON XU3HU. PassuTue y 00y4aromuxcs
HAyYHBIX TIPENCTABICHHH O IMPOMCXOXKACHHH M CYHIHOCTH aireOpandecKux
abCcTpakiyi, crocobe OTpaKeHHs MaTeMaTHYeCKOM HayKOH ABJIEHMH U POLIECCOB
B NpHPOje W OOINEecTBE, POJM MATEMATHYCCKOrO0 MOJENMPOBAaHHA B Hay4HOM
[I03HAHWK ¥ B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MUPOBO33PEHHUS
W KAYeCTB MBIIUICHHS, HEOOXOUMBIX JUIsl afalTallid B COBPEMEHHOM LIH(PPOBOM
obmecTBe. M3ydenne anreOpbi oOecreddBaeT pasBUTHE YMEHHSA HAOJOIATS,
CPaBHUBATH, HAXOOWUTH 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILIIEHHNS,
CIIOCOOHOCTH apryMeHTHPOBaHHO OOOCHOBBIBATH CBOM JCHCTBUSL U BLIBOJBL
hopMynupoBaTh yTBepiKeHus. OcBoeHue Kypca anreOphbl obecrednBaeT pasBUTHe
JOTHYECKOrO MBIIIJIEHHS OOYYAIOIIUXCA: OHM MCIOIB3YIOT [SAyKTHBHBIE U
MHIYKTHBHEIE PACCYKeHNs, 0000meHne B KOHKPETH3aLMIO, abCTparupoBaHue u
apanoruto. OOyyenme  anrebpe  MpeiroNiaraeT  3HAYMTENBHBIA  O0BEM
CAMOCTOATEIBLHON  AesTEeBHOCTH O0Y4YarolMXCsi, I03TOMY CaMOCTOSTEIIBHOE
peleHue 3a1a4 ABJSETCs peann3alieil 1esTeIbHOCTHOTO IPUHIKITA 00y eHH .

B crpykType MOporpamMMsl y4eOHOro Kypca «Ajredpa» Uil OCHOBHOIO
0061mero 06pazoBaHus OCHOBHOE MECTO 3aHHMMAIOT COMAEePKATEILHO-METOIAUIECKHE
nuHuEK: «Uucna U BhlUMCIEHHS», «AnreOparmdeckue BbIPAKCHU», «YPaBHEHUS U
HepaBeHcTBa», «DyHKUuM». Kaxigasd u3 3THX COAEPIKATENbHO-METOAMYECKUX
NMHUN pa3BUBAETCS Ha NPOTSDKEHHU TPEX JIeT M3YUeHHs Kypca, B3aUMOIeHCTBYsl C
IPyrMMH €ro NUHMsAMH. B Xoze wusydennms ydeOHOro Kypca OOy4arOLLMMCs
MPUXOIUTCS JIOTHYECKH PACCyXKIATh, UCIIONB30BATEH TEOPETHKO-MHOKECTBEHHBIH
g3bIK. B CBS3H ¢ 3THM B nporpamMmy ydeOHOro Kypca «Asrebpa» BKITIOYCHEI
HEKOTOphIE = OCHOBBI JIOTMKM, IPEICTaBICHHbIE BO BCEX OCHOBHBIX paslenax
MaTeMaTHYEeCKOro 00pasoBaHus M CHOCOGCTBYIOLIME OBJIA/ICHHIO 00yUatOIIMMHUCH
OCHOB ' VHHBepCaIbHOTO  MaTemaTuyeckoro si3bika. CojepikarenpHOH  u
CprKTypHoﬁ 0COOEHHOCTLI0  yueOHOro Kypca «Anrebpa» SBIACTCA  €roO
HﬁféfpﬁpOBaHHbm Xapakrep.

Copepyxanue nuHuu «Ywcra U BEIYHCIEHHS» CIYKUT OCHOBOH AT
JabHEeHIIero u3yyeHus MaTeMATHKH, CIOCOOCTBYET PasBUTHIO Y O0ydarolmxcs
JIOTHYECKOTO MBIIUIEHHs, (OPMUPOBAHUIO YMEHUS [10JI630BATHCs alropuTMamy, a
TaKKe TIPHOOPETEHUIO IPAKTHIECKHUX HABBIKOB, HEOOXOAUMBIX IS TIOBCEIHEBHOM
JKHU3HU. Pa3BUTHE TOHATHUS O YKCIie HA YPOBHE OCHOBHOTO 00wIEro o0pasoBaHUs
CBA3AHO C 'PAllAOHANLHLIMM W HMPpPAllMOHATBHBIME YUCIaMM, (HOPMHUPOBAHHEM
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TNpefCTABICHAN O ICHCTBUTEILHOM 4HCIC. 3aBepIIeHre OCBOEHMS UHCIIOBOM
JMHAH OTHECEHO K cpeHeMy o0rieMy 00pa3oBaHHUIO.

Cogeprxanue IBYX alre0panyecKux JIMHAH — «AnrebpamdecKrue BEIPAKEHUD
1 «YpaBHeHNs W HEPaBEHCTBa» CIOCOOCTBYET GOPMHUPOBAHUIO Y O0YYAIOIIHXCS
MATEMATHIECKOTO annapara, HeoOXOAMMOro Mjis pelleHud 3anad MaTeMaTvkH,
CMEXHBIX INPEIMETOB M IPaKTUKO-OPMCHTHPOBAHHBIX — 3ajat. Ha ypoBue
OCHOBHOrO 00LIero o0pasoBaHUs Yy4eOHbIH MaTepual Trpynnupyercs BOKPYT
PALFOHANLHBIX BhIpaKeHHH. Anredpa J(eMOHCTPUPYET 3HAMCHUE MATEMATAKH KaK
S3bIKa UL [OCTPOCHMS MAaTEMATHICCKUX Mojelleil, OMUCAHUs IIPOLECCOB W
sSBIeHMH peaisHOro Mupa. B 3amaun oOyuenusi aiaredpe BXOJST TaKKe
nanbHelillee pa3BUTHE  AJTOPUTMUYECKOTO  MBIIIICHWS, HeoOXO0IUMOIo, B
YaCTHOCTH, JUIS OCBOEHHs Kypca HH(QOpMATHKM, M OBJAJCHUC HABBIKAMU
NeIyKTHBHBIX paccyxaeHuid. IlpeodpasoBanne CHMBOJBHBIX opM criocodCTByeT
pa3BHTHIO BOOOPaXeHHs, CIIOCOOHOCTEH K MaTeMAaTHIECKOMY TBOPHECTBY .

Copepxanue (yHKIHOHATBHO-TpaQUIecKoil TMHUM HALEICHO Ha MOJTYIEeHIC
00yJaroImUMACs 3HAHUHA 0 QYHKIMAX Kak Ba)kKHEMIIeH MaTeMaTH4ecKol MOIeTH
IS OTIMCAHHS U MCCIEN0OBAHMsI Pa3HOOOPa3HbIX MPOLECCOB U SBJIEHUH B IIPUPOJE
. obiecTse. M3ydenve MmaTepyana CHOCOOCTBYET PasBUTHIO ¥ oOyuaromuxcs
yMEHsl HCIIONL30BATh PA3TUYHbIE BEIPA3UTENBHbIC CpelICTBA S3blKa MATEMATHKU —
CHOBECHbIe, |CUMBOJIMUecKUe, rpaduueckue, BHOCHT BKIAL B (OPMUPOBAHHE
HpeLLCTaBIIeHl/lH O pOJIY MATEMATHKH B PA3BUTUM LIMBUIM3AUMM U KYJIBTYPEL,

- CornacHo yueOHOMY IUIaHy B 7-9 xnaccax wu3ydaeTca Y4eOHBIH KYypC
«Anreﬁpa» KOTOPBIl BKIIOYAET CHEMYIOIME OCHOBHBIE Pa3Nelbl CONACPHKAHUA:
«Umcna ¥ BHIYMCIEHUs», «Anrebpaudeckie BBIPAKEHM», «YPaBHEHHS U
HepaBeHCTBay, «DyHKIHI.

Ha n3ydenue ygebHoro Kypea «Anredpa» OTBOJHTCS 306 wyacoB: B 7 Kinacce
— 102 4aca (3 waca B Hememo), B 8 knacce — 102 Jaca (3 uaca B Hememo), B 9
wracce — 102 gaca (3 9aca B HEIEIIO).



COJIEPXKAHUE OBYYEHMS1
7 KJIACC

Upeia 4 BEIYHC/ICHHS

JlpoOu OOLIKHOBEHHBIE U [CCATHIHBIC, epexoll OT OIHOH dopMBl 3aTHCH
npobeii K IpYyroOi. [TousiTie pAMOHANLHOTO YKCHa, 3alHCk, CpaBHEHHE,
yIopsa0ukBane  palOHaTLHBIX yucen. ApudMerTHiecKre HercTBUsL  C
paIMOHAIBHBIMU HMCIAMH. Permmenyie 3a1a4 W3 peasibHOM NPaKTHKA Ha HacTH, Ha
JIpobH.

Crerenup C HATypaJbHBIM [10Ka3aTeNEM: OIPEACICHHE, npeobpasoBaHue
BHIPOKEHUI Ha OCHOBE OMpE/IENCHUA, 3aMHCh Gonpux uncen. [IporeHTsl, 3aniuch
POLIEHTOB B BH/IE mpobu U podu B BUIE MPOUEHTOB. Tpu OCHOBHBIE 337a4u Ha
ITPOLIEHTHI, PELIICHHE 3a/1ad 13 peanpHOM} MPaKTUKH.

[lpuMeHeHre TNPHU3HAKOB  ACIAMOCTH, pasioxeHue Ha  MHOKHTEIH
HATYPAJIbHBIX THCEL.

PearbHble  3aBMCHMOCTH, B TOM  JuCie  [psiMad u  obparna:d
IPOTOPIHOHATBHOCTH.

AnrebpandecKue BhIpaKeHHst

ITepeMeHHBIE, YHCIOBOE 3HAUCHNE BBIPAKEHUs C TIEPEMEHHOH. JlomycTUMBIE
3HaYeHys IepeMeHHbIX. [IpencraBieHue 3aBMUCHMOCTH MEJKILy BETMYNHAMH B BHIEC
(opMyJiBl. BeIYHCICHNUS 11O dopmynam. [Ipeobpasosanye 6yKBEHHBIX BBIPAKCHHUH,
TOXKIECTBEHHO | paBHbIC BBIPAKEHHS, [paBiia npeobpasopanus CyMM U
pOM3BEIeH N, IPaBUIa PACKPhITHA cKOBOK ¥ [IPABEIEHHMS TIOJOOHBIX CilaraeMblX.
... (CRoiicTBa CTENIEHH C HATypaTbHBIM II0KA3aTCIEM.

OaHOYNIEHBl 1 MHOTOYJICHEL. Cremnenpb Muorounena. CrnoxeHHe, BEITUTAHUEC,
YMHO)KGHUE MHOIOUIICHOB. ®opMyNbl  COKPALIEHHOTO  YMHOMKEHIA: KBajapaT
CyMMBI ¥ KBaJpaT PasHOCTH. MopMyna pPasHOCTH KBaAPATOB. PaznoxeHue
MHOTOWIEHOB Ha MHOKUTENH.

YpaBHeHHsl U HEPABEHCTBA

YpagHeHHE, KOpeHL YPaBHCHHA, npasuna npeobpasoBanus ypasHEHHA,
PaBHOCUIIBHOCTH ypaBHEHHH.

Jlunelinoe ypaBHEHHE C OJIHOM TIEpEMEHHOM, YHCIO KOpHeH JIMHEHHOTO
ypaBHeHﬁﬂ,'{ pellieHye JHHEHHBIX ypapaenuil. Cocrasienue ypaBHeHMH IO
YCIIOBHIO 3ana4u. PelileHre TeKCTOBBIX 3a/iay C OMOIIBIO ypaBHEHUH.

. \JluHelinoe ypaBHEHHUE € ABYMA [IePEMEHHBIMH H €TO0 rpaduk. CuctemMa ABYX

Hnﬁéﬁﬁblx‘.ypasﬂeﬁnﬁ C AByMs [€PEMEHHBIMH. PelleHpe CHCTEM YDaBHEHUH
crnocoBoM ToacTanoBKyu. IIpuMepnl peliCHHA TEKCTOBBIX 3a7ad C MOMOMIIBIO
CHCTEM ypaBHEHHHH.

POyHKIHA



KooparHaTa TO9KH Ha rpsiMoit. UHCIIOBBIE IIPOMEIHCYTKH. PaccrosHue MEXAY
JBYMST TOUKAMHU KOODJAMHATHOH TIPSIMOH.

[IpsAMOYTONbHAS CHCTEMA KOOP/IHAT, ocu Ox u Oy. Abcuucca B opauHATa
TOYKY Ha KOOPAMHATHOH MIIOCKOCTH. [Tpumeps! rpaduKoB, 3a1aHHbIX dopMyJIaMHu.
Ureprie TpaduKoB peabHBIX sapucnmMocteil. TloHsTHEe (QYHKIMH. ['paduk
ynxuuu. CBOMCTBA dyaxumi. JlunHerHas dyHKupsi, e€ rpaduk. ['paduk QyHKIAK
y = [xl. ['papuueckoe PELICHHE JIMHeMHBIX ypaBHEHWH W CHCTEM THHERHBIX
ypaBHeHHﬁ.!;



IUIAHUPYEMBIE  PE3VJBTATBI OCBOEHUSI PO’ PAMMBbI
VUEBHOTO KYPCA «AJCEGPA» HA VYPOBHE OCHOBHOTI'O
OBLIETO OBPA30BAHMSI

JAYHOCTHBIE PE3YJILTATBI

JIuyHOCTHBIC Pe3yJbTaTbl OCBOGHMSA TMPOTPaAMMbL yyeOHOTO Kypca
«Anredpay XapaKTepH3yITCs:

1) naTpHoTHYECKOE BOCIIATANME:

nposBEHMEM WHTEpeca K TPOLUIOMYy W HaCTOALIEMY POCCHICKOM
MATeMaTHKH, LIEHHOCTHBIM  OTHOLIEHHEM K  OCTHIKCHIAM POCCHMCKHUX
MATEMATHKOB ¥ POCCUHCKON MATEMaTHYECKOH LIKOIBI, K HMCIONB30BAHMIO ITHX
JIOCTHKEHMH B APYTHUX HayKax ¥ IPHKIAIHBIX chepax;

2) rpaskIaHcKoe H JyXOBHO-HPABCTBEHHOC BOCIIHTAHME:

OTOBHOCTBIO K BEITIOJIHEHMIO 00SI3aHHOCTEH IpaKaHHHA d peanusalluy €ro
mpaB, [pEACTABIEHHEM O MaTeMATHIeCKHX —OCHOBAX (GYHKIIMOHUPOBAHUSA
PA3NUYHBIX CTPYKTYp, SABIEHHH, IPOLETYP TPAKIAHCKOTO obrecTBa (HaIpUMep,
BEIGOPBI, OTIPOCHL), TOTOBHOCTBEO K 0OCYIKIEHHUIO STHIECKHX rpo0ieM, CBA3aHHBIX
C IPAKTHYECKUM IPUMEHCHUEM JOCTIDKEHMI HayKd, OCO3HAHWEM BaXKHOCTH
MopaJILHO-éTqucKHx TIPUHIIATIOB B JeATELHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIHTAHHUE:

YCTAHOBKOM Ha aKTHBHOE YYacTHe B pCLICHMM [PAKTHYCCKUX 3ana4
MATEMATHYECKONW HAIPABICHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTEMATHHCCKOTO
o0pazoBatus Ha NMPOTHKEHUH BCEH JKM3HH VIS yCHeumHo# npopeccuoHanbHOH
[eSTENBLHOCTH ¥ PasBHTHEM HEOOXOIMMbIX yMeHui, OCO3HaHHBIM BEIOOPOM M
I0CTPOEHHEM MHIMBUIYaIbHON TPACKTOPHH 06pa30BaHus ¥ KHU3HEHHBIX IJAHOB C
yuETOM JIMYHBIX HHTEPECOB U OOMIECTBEHHbIX noTpeOHOCTEH;

4) 3¢cTeTHYecKoe BOCIUTaHHE:

CIOCOBHOCTBIO K  9MOLMOHAIBHOMY U 3CTETHYECKOMY  BOCIPHSATHIO
MATEMATHUECKIX OOBEKTOB, 3a[ay, PELICHHH, PACCYXICHHH, YMEHUIO BHACTH
MaTeMAaTHYeCKue 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOI0 MO3HAHMSL:

OpueHTaIMedl B JEATENPHOCTH Ha COBPEMEHHYIO CHCTCMY Hay4YHBIX
rpeJicTaBIeHii 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHA GEI0BEKA, IIPUPOIBI U
obllecTBa, MOHMMAaHWEM MAaTeMaTHYeCKOH HayKn Kak cepsl UeIOBEUECKOH
esTeIbHOCTH, OTANOB €€ PasBUTHs M 3HAYUMOCTH IS PasBUTHA LUBHIA3ALAH,
OBﬂaﬂBHIflel\;:I I3LIKOM MATEMATHKH W MAaTeMaTHYeCKOH KyNbTYPOH Kak CpeICTBOM
MO3HAHMS  MUpa, OBJIAJ[EHICM MPOCTEHIIMMU  HABbIKAMH HCCIIEIOBATENBCKOR
néﬁTeHBHOCTH;



6) ¢u3nueckoe BOCHHTAHHE, dopmuposanue KylIbTypbl 310pOBDLI )
3M0un0Ha.n"bH0ro 6,1aroNMOoyYHsl:

TOTOBHOCTBIO TIPUMCHITE MaTeMaTHYecKde 3HaHWS B HWHIEpecax CBOCTO
3I0POBbS, | BefeHms  3OopoBoro  obpasa  OKU3HH (3mopoBoe  IHUTAHHUE,
COANAHCHPOBAHHBIA  PEXUM 3aHATAA W OTHBIXa, peryyspHad pusryecKas
AKTHBHOCTH), C(HOPMMUPOBAHHOCTHIO HABBIKA pediiexcuy, MPU3HAHUEM CBOETO
Tpasa Ha OLIKOKY ¥ TaKOro e Ipasa [IPyTOrO Ye/IOBEKA,

7) PKOJOrHYECKOe BOCTIUTAHHE:

opHeHTalMell Ha TIPUMEHCHHE MATeMAaTHUeCKUX 3HAHUM st pelneHus 3a1dad
B 00JacTH COXPaHHOCTH OKpyJKalolel Cpefbl, IUIaHApOBAHNA [IOCTYTIIKOB U
OLEHKH WX BO3MOXHBIX TMOCIEACTBUH I OKpYJKarolleH cpeabl, OCO3HAHUEM
[106aNBEHOTO XapakTepa SKOJIOrM4eCKHX npo6JieM U IyTed UX peleHus,

8) aganTauus K H3MeHSIOUMCS yCJI0BHSAM CONUANLHON U NPHPOXHOM
cpeasbl:

[OTOBHOCTBIO K MEHUCTBHSIM B YCIOBHAX HEOTIPEICIEHHOCTH, TOBLILICHMIO
YPOBHsI CBOEH KOMIETEHTHOCTH HEPE3 [PAKTUYECKYIO AESTEbHOCTD, B TOM HHCIC
yMEHHe YUMThCSA y APYrHX JoJ(eH, MpHOBpeTaTh B COBMECTHOHM ACATEILHOCTH
HOBBIE 3HAHMS, HABBIKM ¥ KOMIIETEHLMH U3 OTBITa APYTHX;

HeobxoMMOCThI0 B GopMHpOBaHHMM  HOBBLIX 3HAHWM, B TOM HHUCIC
hopMyIHPOBATH MACH, NOHATHS, THTIOTC3RL 06 00beKTax ¥ SABICHUAX, B TOM HHCIIE
paHee | HEH3BECTHBIX, OCO3HABaTh neUIUTEl  COOCTBEHHBIX 3HaHUH WU
KOMIIETEHTHOCTEH, TIIAHUPOBAaTh CBOE PA3sBUTHE,

CHOCOGHOCTRIO ~ OCO3HABATh ~ CTPECCOBYXO  CHTYallHIo, BOCIIPUHHUMATD
CTPECCOBYIO CHMTYalMiO KaK BBI3OB, TpebyroLMil KOHTpMEp, KOPPeKTHpOBaTE
[IPUHUMAEMBIE: PEIICHUS 1. peficTBus, GOPMYyIMPOBATH ¥ OUEHWBATL PUCKA M
fociencTsus, GopMUpoBaTh OMBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

MosuapaTe bHble YHHBEpcaabHble yaeOnbie aeicTBUA

Ba3oBbie Joruyeckue JeiicTBus:

« BLISBIATH M XapaKTepH30BaTh CYICCTBCHHBLE MPUSHAKI MaTeMaTHIECKHUX
00BEKTOB, MOHATHI, OTHOIICHWH MEXIy MNOHATHIMY, GopMyTHPOBATH
onpeneNeHyss  TOHSTHH, —yCTaHABIBATH CYLIECTBEHHBIH  TPH3HAK
KraccuUKALAN, OCHOBAHMA JULL 06061IeHs W CpaBHEHHUS, KPUTEPUHM

¥ nppiaonmmoro aHalln3a;

. I‘--B(_):ghpﬁiHIfIM&Tb, (iI)OpMyﬂHp()BaTb v 1peoOpa3oBbIBATE  CYKACHHMS:

i .)If;fllé:@p)lHTeJ‘leBle ¥ OTpUIIATENbHBIE, CAMHMYHBIC, HACTHLIC U obiue,

. yCIIOBHBIE; |



BLBNATE  MaTeMaTHUYecKue — 3aKOHOMEPHOCTH, B3aUMOCBA3H W
ppoTuBopeuns B (aKTax, JaHHbIX, HAOIONEHUAX H YTBEPKICHUIX,
npeﬁnara’rb KpuTepMd sl BBIABIICHUI 3aKOHOMEpHOCTEH W
MPOTHBOPCHHUIL;

JleNaTh BBIBOAB C WCTOIB30BAHHEM 3aKOHOB JIOTHKH, NeAyKTHBHBIX H
VHJTy KTHBHBIX YMO3aK/TFOYeHHH, yMO3aK/IIOMEHIH] N0 aHaIOTHI;
pa3buparh [0Ka3aTelbCTBa MATEMATHYECKIX YTBEPIAKIeHHI (IPAMBIC K OT
IPOTUBHOTO), ITPOBOIKUTD caMOCTOSITENIBHO HECIOXKHBIE JIOKasaTenbCTsa
MaTeMaThyecKux (PaKToB, BBICTpAaMBaTh apTyMEHTAlMIO, TPHBOJATH
IpUMEpHI B KOHTPIPAMEPEL, 0GOCHOBBIBATE COOCTBEHHBIC PACCYKICHIS,
BHIGHPATh CIOCO0 PEITEHNS yueGHOU 3afady (CPaBHUBATE HECKONBKO
BAPUAHTOB PELICHMS, BHIOUpaTh Hambolee MOAXOAALAN ¢ YIETOM
CAMOCTOSTEIBHO BbIICJEHHEIX KPUTEPHEB).

bazosble puceseaoBaTe/ibCKue ,ﬂBﬁCTBPISl'.

HCTIONBE30BATH BOIIPOCHL KaK JCCIIe0BATENbCKUH UHCTPYMEHT MO3HAHNA,
GopMyIHpOBATE BOIPOCHL hEKCHPYIOIIME MPOTHBOPEHHE, npooseMy, -
caMOCTOSITEJIbHO  yCTaHABIIMBATL HCKOMOE  H nanHoe, (OpMHPOBATH
FHIIOTEe3Y, ApTyMEHTHPOBATH CBOKO NOSULIMIO, MHEHUE;

[IPOBOJMTL 1O  CAMOCTOSTENLHO COCTABJIEHHOMY ILTaHy HECIIOKHBIA
3KCIIEPUMEHT, peGonpioe  McciegoBaHue IO yCTaHOBJIEHHIO
ocobenpocTeil MaTeMaTH4IeCcKoro 06BeKTa, 3aBHCHMOCTEH 00BEKTOB
MeKITy CO0O;

caMOCTOATENIBHO (HOpMYIUPOBATDH 06GOBIIIEHHMs. 1 BBIBOOBL [10 PE3yIBTATaAM
[IPOBENEHHOI0 HAOMOMSHN!S, JccIenoBanysl, OLeHUBAaTh JOCTOBEPHOCTE
noiyqeﬁﬁmx pE3yIBTATOB, BEIBONOB 1 060011IEHMI;

I[POTHO3MPOBATE - BOSMOXKHOE pasBUTHE MpoLecca, a TaKKe BbIIBUTaTh
NPEMNONOKEH S O eTO PasBUTHH B HOBBIX YCIIOBHUSX.

Pabora c;ﬁudmpMauneﬁ:

BEIIBIIATH HEIOCTATOYHOCTD H W36pITOUHOCTh WHGOpMALUK, HaHHBIX,
HeOOXOUMbIX JUT PEIeHI 3a/aH;

REIOMpATh, AHALM3MPOBATH, CHCTEMATM3NPOBATL M WHTEPIPETUPOBATD
rH(QOPMALIKIO PA3TUIHBIX BUJIOB 1 dGopM peCcTaBIeHUs;

pei6upaTs GOpMy IpPeCTABNCHMA uuopMalMd M WIUIIOCTPUPOBATE
peljaeMere 3afadH CXCMaMH, JHAarpaMMami, uHoW rpadukod H MX
KOMOHHAIUSAMY;

OlleHHBaTh HAI&KHOCTH uH(OpMAIAK 10 KPUTEPHSIM, MPENOKEHHBIM
yaUTeIeM WK COPMYIMPOBAHHBIM CAMOCTOATENLHO.

KoMMyHHKATHBHBIE YHUBEPCAIbHBIC yueOHbIe NeHCTBHA:
i 1bI¢
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. BocthHnmaTb i (GopMyIHpoBarh CYXKICHAT B COOTBETCTBHH C
YCIOBMSIMU W L@IAMH obenys, SCHO, TOYHO, TPAMOTHO BBIPAKATL CBOIO
Toqﬁcy 3peHns B YCTHBIX ¥ IMCbMEHHBIX TEKCTAX, IaBaTh MOSICHEHHS 110
xo;ﬁy pelLeHys 331291, KOMMEHTHPOBATH MOJTydeHHBIH pe3ybTaT,

« B X0 OOCYKIEHHUs 3a1aBaTh BONPOCH! MO CYLIECTRY 00cyxK/1aeMOoi TeMbl,
de6neM51, pemaeMoii 3a/1a4u, BEICKA3bIBATE UICH, HalleJeHHbIE Ha MMOUCK
peleHys, COMOCTABLITH CBOH CyKJeHuss C CY)KICHMAMH IpYyrux
YYACTHUKOB AUAJIOra, 0GHApYKMBATh PasINIue B CXOACTBO MO3WLIUHA, B
KOppEeKTHOM (opme GOpMyIIHpOBATE pa3HOIJIACHS, CBOY BO3PAKCHNS,

e T[pEJCTABISITH  Pe3ylbTarbl  PEIICHHA 3amaud,  JKCIIEPUMEHTA,
HCCIIEOBAHUS,  [POEKTa,  CaMOCTOATEIHHO BpIOVpaTh  (popMmar
BHICTYILIEHHS C Y4ETOM 3a71a4 NPe3CHTALN 1 0coOeHHOCTeH ay TUTOPHH,

e [OHWMATH W  MCIONb30BaTh  NPEUMyLIECTBA KOMaHjgHOM  H
MHAUBHIYaIbHOH paboThl MpH  PeLICHIH yueBHBIX MaTeMaTHYECKUX
3a1a4;

e [PMHEMATH LE/Tb COBMECTHOH AEATCIBbHOCTH, [IAHAPOBATH OPraHU3aIMIO
COBMECTHOH paboTBI, PpacHpeneniTh BBl paboT, OroBapuBaThCs,
o6cy>xnaTL IpoIIece | Pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJIBKUX
hjZe )i (515

e y4YacTBOBaTh B TPYIIOBBIX dopmax pabOTHI (obcyxkeHus, OOMEH
MHEHMSIMHA, MO3TOBbLIE IUTYPMBL H JPyTHUe), BHIIOJNHATE CBOIO HacTh
paboThl ¥ KOOPAUHIPOBATH CBOU JeHCTBHS ¢ APYTHMH YieHaMi KOMan/bl,
OllEHMBaTh KayecTBO CBOETO BKIaAa B o0IHi MPOJYKT IO KPUTEPUsIM,
cOopMyIMPOBAHHEIM YIaCTHIKAMH B3aMMOJICHCTBHSI.

PerynsiTuBHble YHUBEPCAIbHBIE y4eOHble AeHCTBHS
CaMoOpranu3aus:

e« CAMOCTOSTENHHO COCTABJSATE MIIAH, alropuT™ peleHns 3anauu (Kl ero
4acTh), BRIOMPATH CIIOCOO pelleHus ¢ y4ETOM HMEIOLMXCs PeCypcoB 1
COBCTBEHHBIX BO3MOXKHOCTEH, ApryMEHTHPOBATE 1 KOpPPEeKTHPOBATE
BapHaHTHI PELIeHUH ¢ yIETOM HOBOM HH(OPMALHUH.

CaMOKOHTPOIb, IMOIHONATbHBIA HHTELIEKT:

. BiageTh Crocobamd  CaMOTIPOBEPKH, —CaMOKOHTPOIA nmpouecca U
pe3yJibTaTa PelleHHUs MAaTEeMATHICCKOM 3aa4H,

o MpelBHUAETh TPYNHOCTH, KOTOPEIC MOTYT BO3HUKHYTH IPU PeIUICHUN
3a/[auy, BHOCHTH KOPPEKTHBBl B ACATCILHOCTE Ha OCHOBE HOBBIX
0BCTOSITEBCTE, HAWIEHHBIX OIIMOOK, BEIABICHHLIX TPy IHOCTEH;

s OLEHWBATH COOTBETCTBUE pe3yJIbTaTa AesITeNIbHOCTH MOCTAB/ICHHOH LIETH
U yCIOBHSM, OOBSICHATD TIPAHHEL JIOCTWKEHUS WITM HEJOCTUKEHMS LIeJIH,
Haﬁi(')ﬂ_ﬂ’r,}; OLIHGKY, AaBATH OLEHKY MPUOOPETEHHOMY OTIBITY.
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IPEJMETHBIE PE3YJIHTATHI

K koHuy oOydueHuss B 7 Knacce 0GyJaIOIMIiCA OMYIUT CIeAYIOMKe
IIpeMETHBIE Pe3yJIbTaThl:

‘{ncmi M BbIYHCJIEHUHA

BBITONHATE, COYeTas YCTHbIC W MHCBMCHHBIC NpU&MBI, apr(METHIECKHC
JlefCTBUS C PAUMOHAIBHBIMU THCIAMH.

HaxouTh 3HAUYCHHMS {HCIOBBIX BHIpAKEHUH, MNPUMEHATE pa3Hoo0pasHbIe
CIOCOOBI ¥ TIPUEMBI BHIYMCIICHHS 3HAUEHMH IPOOHbIX BBIPAKEHMH, COREPIKAIUX
OGBIKHOBEHHBIE U JIeCATHYHBIE APOOH.

[lepexo/UTh OT OJHOH GopMBI 3aTUCH IHCEN K npyro# (mpeoOpa3oBbiBaTh
JECATHYHYIO Opoldb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATHYHYIO, B
4aCTHOCTH B OECKOHEUHYIO AECATHIHYIO ApoOBb).

CpaBHHBATb U YIIOPAN0IHBATE paufoHanbHble JUCIa.

OKpyTyIATE HYUCIA.

BBITOIHSATE MPUKUAKY U OLEHKY pe3y/bTara BBIYHC/IEHMH, OUEHKY 3HAYEHHH
qUCTIOBLIX BbIpaXeHWi. BpINOIHATD JeicTBHSl CO CTENeHAMH C HaTypalbHbIMH
n01<a3arenﬁiuu.

[IpuMeHsITH ~ NpU3HAKM  ACIHMOCTH, pasloKeHue ~ Ha  MHOXHTEIH
HATYPATBHBIX YHCEIL.

PelaTh IPAKTUKO-OPUEHTHPOBAHHbBIE 3a1atH, CBA3aHHBIE C OTHOIICHHEM
BEJIMYKH, IIPONOPLUOHATBHOCTRIO BeJIMUMH, MPOIEHTAMH, WHTEPIpETUPOBATE
pe3ylbTaThl pellIeHus 3aad ¢ yu€ToM OrpaHUYEHHH, CBA3AHHBIX CO CBOWCTBaMH
paccMaTpHBaeMbIX 00BEKTOB.

AnreGpanyecKne BbIpaeHHs

Vlcmois30BaTh ANrebpantecKyo TEPMHHONOTHIO ¥ CHMBOIHKY, IPUMEHSTH
eé B n‘poueclce 0CBOEHHA yueOHOro Marepuaia.

Haxo@mb 3HAYeHUs | OyKBEHHBIX BHIDKCHUH TP 3a[aHHbIX 3HAUCHHUIAX
epeMEHHBIX. | il

BLINONHSTS  [peoOpa3oBaHms — LENOro  BEIDAXCHMS B MHOTOYJIEH
IPUBEAEHUEM TIOJIOOHBIX ClAraeMblX, PACcKpPBITHEM CKODOK.

BBIHOJ?IHHTB yMHOXEHHE OJ[HOWICHA HA MHOTOWICH M MHOro4JIeHa Ha
MHOTOWICH, IPAMEHATH GOpMyJIbl KBapaTa CyMMbL I KBazpaTa pasHOCTH.

OCyIIECTBISITh  Pa3lioKCHAE MHOTOWICHOB Ha MHOXKHTENIH C [OMOIIBIO
sEIHeceHns  3a CkoOku  00mero  MHOXHTCIS, IPYMIMPOBKK  CIIAraeéMBIX,
npuMeHeHust JOpMyII COKPAILCHHOTO YMHOKEHHS.

[IpuMersTh TpeofpasoBaHisl MHOTOICHOR IUIs pELeHHs] PasiuyHbIX 3224
{3 MaTEMATHKH, CMEXKHBIX ITPEIAMETOB, 13 pearbHOM PaKTHKH.

" Mcmonp30BaTh CBOMCTBA CTENEHEH C HATypallbHBIMH rokasaTeNsaMu UL
npegﬁpaaosfaﬂuﬁ BBLIPAKCHHH.
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YpaBHeHus M HEPABEHCTBA

Pemarh JHHeHbE ypaBHEHHA C OJHOH NepeMEHHOM, MPUMEHAs TpaBuia
nepexona(ﬂ?chonHonaypaBHeHHﬂ1<paBHOCHHLH0NQfeMy,ITpOBepﬂTb,ﬂBnﬂeTCH
JT¥ 9UCIIO KOPHEM ypaBHEHUS.

[IpuMeHsTh rpaduuecKie MeTObl PH PCLICHUH JTUHEMHEBIX YPaBHEHMH U UX
CHCTEM. '

[Top6upaTe mpUMepsl Hap 4Yucel, ABJSIOLMXCA PEIICHHCM JTAHEWHOTO
ypaBHCHMS C ABYMS [IEPEMEHHBIMHU.

CrpouTh B KOOPAUHATHOH MIIOCKOCTH rpaduK JIMHEHHOTO YypPaBHEHUS C
IBYMsl TCpEeMEHHBLIMH, MONB3YACH rpauKOM, MPUBOAHUTL TPHUMEPBI PEHICHHA
ypaBHEHHUSI.

PermraTh cucTeMbl IBYX JMHEHHBIX ypaBHEHMH C IBYMs MEPEMEHHBIMU, B TOM
qucie rpapuIecKH.

CocTaBisSTh M pellars JUHEHHOe ypaBHEHHE WIH CHCTEMY THHCHHBIX
ypaBHEHMH [0 YCIOBHIO 3a[add, WHTEPIPETHpOBaTh B COOTBETCTBHH €
KOHTEKCTOM 3a/(a4i NOTy4eHHBIH pe3yIpTar.

OyHKUHH

M306pakaTh Ha KOOPAHHATHOH NPAMOMN TOYKHU, COOTBETCTBYFOIIHME 3aTaHHBIM
KOOp/AMHATAM, JTy4H, OTpE3KHU, MHTEPBAIIbI, 3aIUChIBATH YHCIIOBBIE MPOMEHYTKU Ha
anreOPAUIECKOM SA3BIKE.

OTMedaTh -B KOOPIMHATHON MJIOCKOCTH TOYKH IO 3alaHHAIM KOOpJMHATAM,
CTpOHTBrpaq»uuinHHeHHbD(¢yHKuHH CrponTs rpaduk QyHKIMH Y = [X].

' OrucpBate ¢ MOMOILLIO (QYHKUIMHA W3BECTHBIE 3ABHCHMOCTH MEXIY
BeTUYMHAMU: CKOPOCTh, BpEMs, PacCTOsHHe, LEHA, KOJNUIECTBO, CTOMMOCTE,
IPOM3BOIUTENEHOCTb, BPeMs, 00BEM paboTHL.

I{aXOEHTBSHaquHe:byHKHHHIH)BHaquHK)eeapryMeHTa

[TounMaTs Tpapuaeckuid crocod MpPeACTaBICHUS U aHanu3a WHQOPMALIH,
MABJIEKATh W MHTEPIPETHPOBATH MHMOPMAIIUIO U3 rPadUKOB PEAIbHBIX IPOLECCOB
W 3aBHECHMOCTCI.

K‘--.:KQ}‘Euy oOydenus B 8 Kaacce OOy4aromMHCs MOIYYHT CIEHYIOIIHe
peAMETHEIE PE3YTBTATHI;

I-Iuc.rla W BBIYHCIAEHHA

L{cnoﬁbaoBaTB HAYATBHBIE MPEICTABICHMsI O MHOXECTBE NeHCTBUTENBHBIX
yuCeT sl ¢PABHEHMUS, OKPYITICHMS 1 BEIUHCIEHHH, U300paXaTh NeMCTBUTEIbHbIE
yica TOYKaMU Ha KOOP/IMHATHOH IpAMOT.

[TpUMEHSTE MOHSITHE APUYMETHISCKOTO KBaJpaTHOro KOpHI, HAXOOUTh
KBa/JPATHBIC KODHH, WCIOJB3Ys TIPH HEOOXOXMMOCTH KAIBKYJISITOP, BBLILIOTHATH
npeoOpasoBaHus BBIPANKEHUH, COJAEPKAMUX KBaJpaTHBIC KOPHH, UCTIOJIB3Y S
CBoﬁCTBaxdeeﬁ.
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Vcrmonp30BaTh 3armucu OoJpIIAX | MaJIbIX ypcesi ¢ MOMOIIBIO ASCATHIHBIX
npobelt 1 creneneii uncia 10.

AJre0pandecKue BoIpaKeHHs

[lpuMeHsTs TOHATHE CTCHEHA ¢ enpM TOKa3aTeeM, BBIIOJHITE
1peoGpasoBaHus BEIPAKCHH}, COACPHKAIIUX CTETCHH ¢ LIeJIBIM ITOKA3aTeIIeM.

BRIIONHATE TOXKIECTBEHHBIC npeobpasoBanus PALMOHATLHBIX BBIPAKEHUH
Ha OCHOBE TIPABWIL JIeHCTBUH Hal MHOTOUNEHAMHY # aredpauieckuMu ApOOAMHU.

PackiansBaTh KBaJPATHBIA TPEXUICH Ha MHOKUTEIH.

[IpuMeHsTH MPeodpasoBaHus BHIPAKEHUHA [Nl PeILer s pasIHIHbLx 3a1a4 M3
MATeMATHKY, CMEKHBIX IIPEIMCTOB, 13 peanbHOH [PAKTHKH.

YpaBHeHHsl H HEPABEHCTBA

Pemmarh JAHEHHBIE, KBAAPATHBIC YPaBHEHM H panvoHalbHble yPABHCHHA,
CBOMSIIMECS K HAM, CHCTEMBI JIBYX ypaBHeHwu# ¢ AByMA rIepeMEeHHBIMH.

[IpoBOHTE TPOCTEMIIHE pCCIIe0BAHYs ypapHeHUH 1 CHCTEM ypaBHEHUH, B
ToM HHCle ¢ IpUMeHeHHeM rpaguiecKuX npezcTaBiIcHu# (yCTaHaBIMBATD, HuMeeT
JId ypaBHEHHE WA CHCTEMA ypaBHEHHH pelieHus, eCln AMeeT, TO CKOJIBKO, W
npouee).

TlepexoduTh OT crioBecHO# (GOPMYIMPOBKH 3a1add K ed anrebpauuecKon
MOJIEJIE € IIOMOIIBIO  COCTABIIEHHUA ypaBHEHMs WM CHCTEMBI ypaBHEHHH,
WHTEpPHNPETUPOBATh B COOTBETCTBHM € KOHTEKCTOM 3a1aul NOTy4EHHBIH Pe3yIBTaT.

[[puMEHATH ' CBOMCTBA HHMCIOBBIX HepaBeHCTB sl CPaBHEHU, OLICHKH,
peliaTs IMHEHHbIe ‘HepaBeHCTBa C OIHOH ITepeMEHHON W WX CHCTCMBI, AaBaTh
rpaqpﬁqecx*j}o WUTIOCTPALIO0  MHOKECTBA peleHuil HEpaBeHCTBA, CHCTEMbI
HepaBeHCTB.

OyHKIHH

TloHuMaTh ¥ MCIONB30BATE OYHKIMOHANbHBIE TOHATHS 1 JI3BIK (TepMHHBI,
CHMBOJIHYECKHE 0003HAUEHFT), ONPENeIATh sHauedre (QYHKIMHA 10 3HAYCHHMIO
apryMeHTa, OIIPeessTh cBoiicTBa PYHKLIMM 110 €€ rpaduxy.

CrponTh rpadyKi 37TEMEHTAPHBIX GyHKIMHA BAAA!

y=kix, y = X2,y = X3,y = x|, y = VX, OTIMCBHIBAThH CROMCTBA YMCIIOBOH
(byHKIIHH 10 € rpaduKy.

K xomily « 00y4eHus B 0 xsacce OOyYAIOMIMHACS TONYIUT CICHYIOLINE
Tpe/IMETHEIE Pe3yNbTaTRL:
© - Ypesa W BHIMACITEHHS
., CpaBHHBATh U yHOPALOIHBATE paLMOHANBHbIE ¥ HPPALHOHATILHEIC YHCIA.

BeIOONHATE  apupMETHIECKHE feifcTBUS € palHOHAJBHBIMU YHCJIaMH,
cogeras yCTHBIE ¥ MHCBMEHHBIC NpuéMBL, BBIMOJHATE  BBIMUCICHI g
HppALMOHANIBHBIMA THCIAMI.
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HaxoauTh 3HAYEHAS crermenell ¢ IeJBIMM  [IOKA3aTe/sIMH - H KOpHEH,
BLIMMCTISTE 3HAUESHNUS] GHCTIOBBIX BBIPAKEHUH.

OKpyrisTh JAeHCTBUTENbHBIC TUCIA, BLITIONHSTh [PUKHAKY pe3yiapTaTa
BBIUMCTIEHNH, OLIEHKY YHACIOBBIX BBIPAKEHMH.

YpaBHeHHUsI H HEPABEHCTBA

Pemiarh NMUHEHHbIE W KBaJpaTHBIE ypaBHEHUA, ypaBHeHus1, CBOAALIMECT K
HEM, TIPOCTeHIIEE JPOOHO-PallIOHANBHEIE ypaBHEHWsL.

PeiaTh CHCTEMBl IBYX JIHHEHHBIX ypaBHEHUH C [BYMsA [EPEMEHHBIMI u
cHCTEeMB! [BYX ypaBHEHHUH, B KOTOPBIX O/IHO ypaBHEHHE He ABJACTCA JTWHEHHBIM.

Pemiare TEKCTOBLIE 3a1avd ajre0papuecKuM criocoboM ¢ MOMOIIBIO
COCTABJICHM YPAaBHEHUs UIH CHCTEMBI ABYX ypaBHEHHMH ¢ ABYMs EPEMCHHLIMH.

Hposd,::m"rb TIPOCTEeHIIME HCCIEeNOBAHMS ypaBHEHMH U CUCTEM ypaBHEHUH, B
ToM dpcie ¢ IpUMeHeHIeM IpapuUeckix nipejcTaBnennii (ycTaHaBInBaTh, UMEET

¥ ypaBHEHHME WIIH CHCTEMA ypaBHEHU| pELIeHAs, ecill MMEET, TO CKONBKO, ¥
npodJee).

Pemarh JUHElHBle HEPAaBEHCTBA, KBAIPATHLIC HepaBeHCTBa, M300paKaTh
pelieHue HEpaBeHCTB Ha YUCIIOBOMN TIPSIMOM, 3aNUCBIBATE PELICHUS C TIOMOILBIO
CHMBOJIOB.

PermarTh  CHCTEMBI  JHHEHHBIX HEpaBEHCTB, ~ CHCTEMbl  HEPABCHCIE,
BKIIFOYAIONIUE  KBajpaTHO® HepaBeHCTBO, HM300pakarh —PeLICHHC CUCTEMBI
HepaBeHCTB Ha 4UCIIOBO# TIPSIMOM, 3aNUCBIBATL PEIIEHHE C [TOMOIIBIO CUMBOJIOB.

HCHOJ'[B?.OB&TB HepaBeHCTBA MPH pELIeHNH Pa3IMYHbIX 3134,

@ymcmm

PaCH_OBHaBaTB QYHKIMH W3y4CHHBIX BHJIOB. [lokazblBaTh CXeMaTHYECKU

'pacnonomeHHe Ha KOOPAWHATHO#H MIOCKOCTH rpaguKoB (GyHKIMK BALA: Y — kx, y
={fkx el y kix, y = ax2 + bx + ¢, y=x%y= \x, y = |x|, B 3aBUCHMOCTH OT
spauenuil K0o(QHUIHEHTOB, OTINCHIBATE cBOICTBA (PYHKIIHH.

CtpouTs W U300pAKATE cxemaTuuecky rpaduKku KBajJpaTHIHBIX dYyHKIHH,
OIVCHIBATH CBOMCTEA KBa/(PATHYHBIX (YHKIHH T10 UX rpajuKam.

PaCHOBHaBaTL KBA(PATHUHYIO (PYHKIHMIO IO dhopmyIne, TPUBOMTH MPAMEDBL
KBaJIpaTHqHBIX dyHKUMHA 13 peallbHOM KU3HH, (pU3MKH, TEOMETPHH.

'Yuc/0Bbie MOCIE0BATEILHOCTH M OpOrpeccHH

' Pacro3HaBaTh apUQMETHICCKYIo 1 reoMEeTPUUECKYIO [Iporpeccnu  IpH
pasHbIX cnoco6ax 3a/laHus.

BLIIOJMHATS = BBIYUCICHUs C  MCTIONB30BAHACM gopMyn Dp-ro  HieHa
aprbMeTHIECKOH 1 reOMETPUIECKOl POrpeccuid, CyMMBI TIepBBIX N YICHOB.
- MzoOpaxarh HICHBL [TOC/Ie0BATENLHOCTH  TOUKAMH  Ha KOOPIMHATHOM
ITOCKOCTH.
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JIOBATENLHOCTAMHE, B TOM

PemaTh 3a7aud, CBA3aHHBIE C YHCIOBBIMH IOCIC
KyJATOpa, H(PPOBBIX

qucle 3ajavdu U3 peaHBHOfI JKHU3HH (C HUCIIONB30BaHNEM Kallb

TeXHOJOTHH).
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