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MNOACHUTEJIBHAA 3AIINCKA
PaGouas nporpamma paspaboraHa Ha OCHOBE:
PaGoune nporpammer. Anredpa. [Ipenmernas muaus F0.H.Makapsraesa u np.7— 9 ximaccsl / cocraButens: H.I.Munmiok - M:
IIpocsewenue, 2011.

Pabowast mporpamMma ocHOBHOTO 00IIero 00pa3oBaHus MO aredpe cocTaBieHa Ha 0cHOBe DYHIaMEHTAIBHOTO SIIpa CoepxkKa-
HUs ob1ero obpasoBanus u TpeboBaHMIA K pe3ynbTaTaM OCBOCHHSI OCHOBHOH 001e00pa3oBaTeIbHOI IPOrpaMMBl OCHOBHOTO
o01mrero o0pa3oBaHMs, TIPEACTABICHHBIX B DeiepatbHOM rocy1apCTBEHHOM 00pa30oBaTeIbHOM CTaHIApTe 00IIET0 00pa30BaHMS.

Co3HaTenbHOE OBIAICHNE YJAIIMUCS CHCTEMOH anredpandecKuX 3HaHWH U YMEHUI HEOOXOANMO B TOBCEAHEBHOM KHU3HU JUIS
N3Y4YECHUS] CMEKHBIX TUCIUIUIMH U MPOJIODKEHUS] 00pa3oBaHusl.

[MpakTHyeckas 3HAYMMOCTD MIKOJILHOTO Kypca areopbl 00yCIIOBIEHA TEM, 4TO €€ 00BEKTOM SIBIISIFOTCS! KOJINYECTBEHHBIE OT-
HOIIEHHS ACHCTBUTEIBHOTO MUpa. MaTteMaTnueckas HOATOTOBKA HE0OX0JMMa JUIsi TOHMMaHUs! IPUHIIMIIOB YCTPOWCTBA M UCTIONb -
30BaHUs COBPEMEHHOM TEXHUKH, BOCHIPUATHS HAyYHBIX U TEXHUYECKUX TIOHATUH U naell. MaremaTtHka sBisieTcs I3bIKOM HayKHU 1
TexHUKH. C €€ MOMOIIbI0 MOJECTUPYIOTCS M N3y4atOTCs SIBJICHUS U ITPOIIECCHI, MPOUCXOISIIHUE B IIPHPOJIE.

AnreOpa sIBISIETCS] OTHMM M3 OIIOPHBIX IPEIMETOB OCHOBHOM LIKOJIBI: OHA 00ECIIeYnBaeT U3y4eHHe APYrux AUCIMIUIMH. B mep-
BYIO O4YEpEb 3TO OTHOCUTCA K MPEAMETaM €CTECTBEHHO-HAYTHOTO IIMKJIA, B YACTHOCTH K (pr3mke. Pa3BUTHE TOTMUECKOTO MBIILIE-
HUSI yJaliuxcs Ipu 00ydeHUH anredpe crocoOCTBYET YCBOCHHUIO IIPEAMETOB T'YMaHUTAPHOTO KA. [IpakTHaeckne yMeHHs U Ha-
BBIKH aJTe0pandecKoro xapakTepa He0OXOIUMBI ISl TPYAOBOI U MPOQEeCCHOHATBHON MTOATOTOBKU MIKOJIBHUKOB.

PazButne y ygamuxcst mpaBUIIBHBIX IIPEACTABICHUN O CYITHOCTH M IPOUCXOXKICHUH anreOpandecKux adCTpakIyH,
COOTHOUICHHUH PEabHOTO U HICAITBHOT0, XapaKTepe OTPAKECHUSI MAaTEMaTHIECKON HAyKOH SIBICHUH U ITPOIECCOB PEabHOTO MHpa,
MECTC anre6p1>1 B CUCTEME HAYK U pOJIM MATEMATHYICCKOTO MOJACITIMPOBAHUA B HAYYHOM IMO3HAHWUU U B IMIPAKTUKE CHOCO6CTByCT
(I)OpMI/IpOBaHI/I}O Hay4YHOI'0O MUPOBO33PCHUA YUalIUXCA U KaUCCTB MbIIIJICHUSA, HeO6XOI[I/IMI>IX IUIA aganTanyu B COBpEMCHHOM
nHpopMannoHHOM 00IIeCTBE.

TpeOys OT yJaluxcsi yMCTBEHHBIX U BOJICBBIX YCUIIUi{, KOHIICHTPAIIMM BHUMAHUS, aKTHBHOCTH Pa3BUTOTO BOOOPaKEHMUsI, ajre-
Opa pa3BUBAcT HPABCTBCHHBIC YCPTHI JIMUHOCTH (HACTONYMUBOCTS, IIEICYCTPEMIEHHOCTD, TBOPUCCKYIO aKTUBHOCTD, CAMOCTOSATEIIh -
HOCTb, OTBCTCTBCHHOCTD, prI[OJ'IIO6I/Ie, JUCHUIIIMHY U KPUTUIHOCTDH MI)IIHJ'ICHI/IH) 1 YMCHUE apIr'YMEHTUPOBAHO OTCTaAUBATHL CBOU
B3MUIAABI U YO@XKICHUS, @ TAK)Ke CIIOCOOHOCTh IPUHUMATH CAMOCTOSTEIBHBIC PELIICHUS.

N3zyyenne anreOpsl, pyHKINH, BEpOATHOCTH M CTATHCTHKH CYIIECTBEHHO PACIINPSET KPYTro30p ydaluxcs, 3HaKOMS UX C UH-
IYKIUEH U AeAyKIHeH, 0000IeHneM 1 KOHKpeTH3aIieH, aHaIIM30M U CHHTE30M, KJIaccu(UKanuel 1 cucTeMaTH3anuei, ao-
CTparupoBaHKEM, aHAJIOTHEH. AKTUBHOE HCIIOJIL30BAaHKE 3a/1a9 Ha BCEX dTalax y4eOHOro Ipolecca pa3BUBAECT TBOPUECKUE CIIOCO0-
HOCTH IIKOJIbHUKOB.

N3zyyenne anreOps! mo3BOIsIET GOPMUPOBATH YMEHHS M HABBIKH YMCTBEHHOTO TpY/a — IUIAHUPOBAHUE CBOEH pabOTHI, TOUCK
paOHAaJIbHBIX nyTeﬁ eé BBITIOJTHEHUS, KPUTUYECKAsA OLICHKA PE3YJIbTaTOB. B Mpo1eCCe U3yUCHUA anre6p1>1 IIKOJIbHUKH JTOJI’KHBI
HaYYUTHCA U3J1araTb CBOU MBICJIM ACHO W UCUCPIIBIBAIOIIC, TAKOHUYHO 1 éMKO, HpI/IO6peCTI/I HaBbIKHU ‘IéTKOI‘O, AKKYpaTHOT'O U I'pa-
MOTHOT'O BBIIIOJTHCHUS MaTEMAaTHUUECKUX 3aIIMCEH.

Baxmneiinieli 3ajaueii MKOJILHOTO Kypca areOpsl SBISIETCS] pa3BUTHE JIOTMYECKOI0 MbIIUIEHHs ydamuxcst. CaMu 00beKThI
MaTeMaTHYeCKHX YMO3aKIIFOUEeHHI 1 PUHSTHIE B aIreOpe MpaBmiia X KOHCTPYHUPOBAHHMS CIIOCOOCTBYIOT (JOPMHUPOBAHUIO YMEHHI
000CHOBBIBATh U JI0Ka3bIBaTh CYXKICHUA, IPUBOAUTH yETKHE OINPCACIICHUA, pa3BUBAIOT JIOTHYCCKYIO MHTYUIHIO, KPATKO U HArJIAAHO
PacKpBIBAIOT MEXAHU3M JIOTHYECKUX ITOCTPOCHUH U yJaT UX IPUMEHEeHHUI0. TeM caMbIM anredpa 3aHHMaeT OJHO U3 BEAYIINX MECT B
(hOpMHPOBaHNH HAYYHO-TEOPETHUECKOTO MBIIIJICHHUS! IKOJIBHUKOB. PackpbIBasi BHyTPEHHIOI TapMOHHIO MaTEMaTHKH, (OPMHUPYS
MIOHMMaHHE KPACOTHI M M3SIIECTBA MaTEMaTHUECKIX PacCyXICHHUH, ajiredpa BHOCUT 3HAUYUTENbHBIN BKJIA/ B 3CTETHYECKOE
BOCITUTAHHE YYaIIUXCS.

H3yuyenue ajaredpbl Ha CTyNIeHU OCHOBHOI'O 00111ero 00pa3oBaHMsl HANIPABJIEHO HA JOCTUKEHHe CJIeYIOIIUX 1 eJieil:

o OBJIa/IeHHe CHCTEMON MaTeMaTHYECKUX 3HAHUH M YMEHHH, HEOOXOAUMBIX I IPUMEHEHHS B IPAKTHYECKON AEATENbHOCTH,
H3YYEHHS CMEXHBIX TUCIMILINH, IPOJODKEHHS 00pa30oBaHus;
. UHTe/JIEKTYyaJIbHOe pa3BUTHE, (OPMHUPOBAHUE KAueCTB JIMYHOCTH, HEOOXOIMUMBIX YEJOBEKY JUISl MOJHOLEHHOW JKH3HU B

COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTb MBICIH, KPUTHUYHOCTh MBIIUICHUSI, WHTYUIIUS, JIOTHYECKOE MBIIICHUE,
3JIEMEHTHI AlITOPUTMUYECKON KYJIbTYPhI, TPOCTPAHCTBEHHBIX MPEICTABICHUI, CIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEHH;

. (¢opmupoBaHue mnpejacTaBjieHMii 00 HJeSX M METOJAaX MaTEeMaTHUKHA KaK YHUBEPCAJIBLHOTO SI3bIKA HAYKH W TEXHHKH,
CpeICcTBa MOJCITUPOBAHHUS SBICHUH U POIIECCOB;
. BOCIIHTAHWE KYIBTYPHl JTUYHOCTH, OTHOIICHHS K MaTeMaTHKe KaK K 4YacTH OOMICUCIIOBEYECKOW KYyIbTYpHI, TIOHMMAaHUE

3HAYMMOCTHU MAaTCMATUKU JJII HAYYHO-TCXHUYCCKOT'O ITporpecca.

OcHoOBHEIE pa3BUBAKOIINE U BOCIIUTATEJIbHBIC LEJIN

PasBurue:
> SIcHOCTH ¥ TOYHOCTH MBICJIH, KPUTUIHOCTH MBIIIICHUS, HHTYUIIH, JIOTHIECKOTO MBIIUICHHUS, JIEMEHTOB
ANITOPUTMUYECKOM KyJIBTYpBHI, MIPOCTPAHCTBEHHBIX NPE/ICTABIEHUH, CIIOCOOHOCTH K IIPEOJIOIEHHIO TPYJHOCTEH;
> MatemaTtuueckon peuu;
> CeHcopHOI1 cdepsl; IBUraTeIbHONH MOTOPHKH;
> Brumanus; namsTy;
> HaBbIkOB camo0 ¥ B3aMONIPOBEPKH.



®DopMHpPOBaHHe TIPEICTABICHIH 00 MIEAX U METO/IaX MaTEMaTHKH KaK YHHBEPCAIBFHOTO S3bIKa HAYKH U TEXHHUKH, CPE/ICTBA
MOJETUPOBAHUS SIBJICHUI U IPOLIECCOB.

Bocnuranmue:
> KynbTypsl TMYHOCTH, OTHOIICHUS K MATEMATHUKE KaK K YaCTH OOIICYCIIOBEYCCKON KYIbTYPhI, IOHUMAaHHE
3HAYMMOCTH MAaTEMATHKH JJIs1 HAYYHO-TEXHUUECKOTO Mporpecca;
> BoneBbix kauecTs;
> KomMyHHKa0EIbHOCTH;
> OTBETCTBEHHOCTH.

OBIIAS XAPAKTEPUCTUKA KYPCA

B kypce anreOpbl MOKHO BBIIEJIUTD CIIETYIONINE OCHOBHBIE COAEPKATENIbHbIE JINHIN: apr(MeTHKa; anreOpa; GyHKINN; Be-
POATHOCTB M CTaTUCTHKA. Hapsiay ¢ 5TUM B cofep:KaHue BKIIIOYEHBI 1BA JOMONHUATENBHBIX METOJONOTMYECKHX pa3zena: JOTHKa 1
MHO)KECTBa; MaTeMaTHKa B ICTOPUYECKOM Pa3BUTHUH, YTO CBSI3aHO C peajn3aliell 1enei o0enHTeINIeKTyalbHOTO U O0IEeKYIIb-
TypHOro pa3Butus ydamuxcs. CoaepikaHue KaKIoro U3 3THUX pa3JIesIoB pa3BOPAuUBACTCS B COACPKATEINBHO-METOJUUECKYIO
JINHUIO, IPOHU3BIBAIOIYIO BCE OCHOBHBIE CoJiepaxKaTenbHble TMHUM. [Ipu 3TOM nepsas muHusS — «JIorHKa ¥ MHOXKECTBa» — CIIYXKUT
LIEJI OBJIA/ICHHs] YUAIlIUMUCS HEKOTOPBIMU JIEMEHTaMHU YHHBEPCAIbHOTO MaTEeMaTHUECKOTO s3bIKa, BTopas — «MaTeMaTuka B
HCTOPHYECKOM Pa3BUTHH» — CIIOCOOCTBYET CO3JIaHUIO OOLIEKYIBTYPHOI0, T'YMaHUTapHOTO (hOHA N3YyUYEHUsI Kypca.

Conepixanue JIMHAN «Apr(MeTHKay» CITy>KUT 02301 /I AaTbHEHIIEro U3y4eH s yJalluMUCS MaTeMaTHKH, CIIOCOOCTBYET pa3-
BUTHIO UX JIOTHIECKOTO MBIIUICHHS, (POPMHPOBAHHIO YMEHUS MOIb30BATHCS aITOPUTMAMH, & TAKXKe IIPHOOPETEHUIO TPAKTUYE CKUX
HaBBIKOB, HEOOXOJMMBIX B TIOBCETHEBHON JKU3HH. Pa3BuTHE TOHATHS O YHCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllHOHAIBHBIMU H
MPPAHOHATIBHBIMH YHCIaMH, (JOPMUPOBAHUEM IIEPBUYHBIX NIPEACTABICHNHN O JEHCTBUTEILHOM YHCIIE.

Conep:xanue THHAN «Anredpa» crocobcTByeT (POPMHUPOBAHUIO Y YUAIIUXCSl MATEMATHIECKOT0 arnapara Juisl peeHns 3a1a4d
13 pa3fenoB MaTEMaTHKH, CMEXHBIX IIPEAMETOB M OKPYXKaIOIIeH peaabHOCTH. SI3bIK anreOpsl MOAYEPKUBACT 3HAUCHHE MAaTEMAaTHKH
KaK f3bIKa 7S TOCTPOSHHS MaTeMaTHUECKUX MOJIeJIeH TIPOLIECCOB U ABJICHUN peallbHOTO MUpA.

Pa3BuTne aaropuTMHYECKOr0 MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, JJI1 OCBOCHHS Kypca HH()OPMATUKH, 1 OBIIaJICHHUE
HaBBIKAMH JIeTyKTUBHBIX PACCYKACHHUI TaKKe SBIAIOTCS 3a7adaMu n3ydeHus anreopsl. [IpeoOpa3zoBaHue cHMBOIBHBIX (HOPM
BHOCHT Criel()MYECKU BKJIa]] B Pa3BUTHE BOOOPAKEHHUS YUAIIUXCSl, UX CIIOCOOHOCTEH K MaTeMaTniecKoMy TBOp4ecTBy. B
OCHOBHOM IIIKOJIE MaTepHa IPyNIUpPYeTCss BOKPYT PallHOHAIBHBIX BBIpaKESHUH.

Conepxanue paszaena «DyHKIMNY HaleJIeHO Ha MOJyYeHUEe MIKOJIbHUKaMH KOHKPETHBIX 3HAaHUH 0 (DYHKLUH KaK BayKHEHIeH
MaTeMaTHIeCKOH MOJIENH IJIsl ONIMCAHUS M CCIIEAOBAHMUS Pa3HOOOpa3HbIX MPOIieccoB. M3yueHne 3Toro Marepuaia crocoocTByeT
Pa3BUTHIO y yUJalIMXCS yMEHHS HCIOIb30BaTh PA3INYHBIC S36IKH MAaTEMAaTHKH (CIOBECHBIH, CHMBOIMIECKHUI, Tpa)nuecKuit), BHO-
CHT BKJIaJ B JOPMHUPOBAHHE IPEACTABICHUH O PO MATEMATHKH B PA3BUTHU IUBIIM3ALNH U KYJIBTYPBIL.

Paznen «BeposTHOCTD 1 CTAaTUCTHKA) — 00s3aTEIbHBIH KOMIOHEHT HIKOJIBHOTO 00pa30BaHNs, yCHIINBAIOLINN €T0 IPHKIaIHOE
U TIPaKTHYECKOE 3HaYEeHHE. DTOT MaTepHal HEOOXOANM MPEX/Ie BCEro Il GOPMUPOBAHUSA y yHAIINUXCs (PYHKIMOHAIBEHOH
I'PaMOTHOCTH — YMEHHS BOCIPUHAMAThH ¥ KPUTHUECKH aHAIN3UPOBATh HH(OPMAIIHIO, IPEICTABICHHYIO B Pa3IMYHBIX (hOpMax,
IIOHUMATh BEPOATHOCTHBIN XapakTep MHOTUX PEaJIbHbIX 3aBUCUMOCTEH, TPOU3BOJUTE NPOCTEHININE BEPOITHOCTHBIC PACUETHI.
W3yueHne 0CHOB KOMOMHATOPHKH ITO3BOJHT y4alleMycsl OCYIIECTBISATh PACCMOTPEHHE CIIydaeB, nepedop U moAcuET yucia
BapHaHTOB, B TOM YHCJIE B IPOCTEHUIINX MPUKIATHBIX 3aa4dax.

[Tpu M3yueHHn CTAaTUCTUKHU U BEPOSTHOCTH OOOTAIAOTCS TPEJCTABICHHSI O COBPEMEHHOI KapTHHE MHPa M METOJIaX €ro HCclie-
JIoBaHMs1, GopMHUpyeTCsl IOHUMaHUE POJIM CTATUCTUKU KaK HCTOYHHMKA COL[MAJIBHO 3HAYUMO#T MH(OpMAaLuK U 3aKI1aIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIUICHHS.

MECTO INPEAMETA B YUEBHOM ITJIAHE
BasucHsIil yueOHBIN (00pa30BaTebHBIN) IJIAH HA U3YYCHUE anTeOphl B 7—9 Kilaccax OCHOBHOM IIKOJIBI OTBOJNT 3 Yaca B HeJe-
JII0 B TEYCHHE KAXKIOT0 roja o0y4yeHus B 8 u 9 kiaccax, B 7 kiacce | 4eTBepTh -5 4acos, 2,3,4 yeTBepTH — 3 4aca B HEJICINIO.

COHAEPXXAHUE KYPCA
Anredpa 7 knace
I'naBa 1. Boipa:keHnus, To:xknecTBa, ypaBuenus (24 yaca)

YucnoBsle BBIpaXEHHs ¢ NepeMeHHbIMH. lIpocreifmue mpeoOpa3oBaHHs BBIpAKCHHHA. YpaBHEHHE, KOPEHb YpaBHEHHS.
JIuneliHoe ypaBHEHHME C¢ OAHON IepeMEeHHOW. PelleHme TEKCTOBBIX 3afjad METOIOM COCTaBIEHUs ypaBHeHHMH. CTaTHCTHYECKHE
XapaKTEPUCTUKH.

Hean: cucremarn3upoBaTbh M 0O0OOIIMTH CBEACHHS O NPEoOpa3OBaHUAX AITeOpaMYecKUX BBIPAKEHHH W PEIICHUN
YpaBHEHUH C OHOI epeMEHHOM.

[epBas Tema Kypca 7 Kiacca sBISETCS CBSI3YIOIINM 3BEHOM MEXly KypcoM MaTeMaTHKH 5—6 KIacCOB M KypcoM aireOpsbl.
B Heii 3aKperuIIIoTCs BBIYMCIUTENILHBIE HABBIKH, CHCTEMAaTU3UPYIOTCSI U 0000IIal0TCs CBEJICHUS O IPe0Opa30BaHUsIX BEIPAKEHUH 1
pELICHUH yPaBHEHUH.

Haxoxnenne 3Ha4eHUI YHCITIOBBIX M OYKBEHHBIX BBIPAKCHHH AT BO3MOXXHOCTH ITOBTOPHUTH C OOYYAIOIIMMHUCS IpaBUiIa
JIEefCTBUI ¢ parMoOHATBHBIMU YHCIAMH. YMEHHS BBINONHATH apu(METHUECKHe ACHCTBHUS C PAlMOHAJIBHBIMH YHCIAMU SBISIOTCS
OTMOPHBIMH /ISl Bcero Kypca anreOpsl. CremyeT BBIICHUTH, HACKOJIBKO MPOYHO OBJIAAETH WMH Y4YallWecs, W B Clydae
HEOOXOIMMOCTH OPTraHW30BaTh IOBTOPEHHE C IIETBI0 JIMKBUIANWU BBIABICHHBIX IPOOEToB. Pa3BUTHIO HAaBBIKOB BBIYHCICHUIT
JIOJDKHO YZIeJIAThCS CEphe3HOE BHUMAHUE U B JallbHEHIIEM IIPU N3yYEHUH IPYTHX TeM Kypca ajireOphl.

B cBs3u ¢ paccMoTpeHHEM BOIpOCa O CPaBHEHMU 3HAUYEHUH BBIPAXKEHHN PACHIMPSIIOTCA CBEACHUS O HEPAaBEHCTBAX:
BBOJATCS 3HAKH > U <, Ja€TCs MOHATHE O ABONHBIX HEPABECHCTBAX.

[Ipn paccMmorpenun mnpeoOpa3oBaHUi BEIpaKeHUI (OPMaAIbHO-ONEPATUBHbIE YMEHHs OCTAlOTCS Ha TOM JK€ YPOBHE,
ydamuecs: MOJAHUMAIOTCS Ha HOBYIO CTYNEHb B OBJIAJEHUH TeopHed. BBOASATCS MOHATUS «TOXKIECTBEHHO PAaBHBIE BBIPAXKEHUS,
«TOX/IECTBO», «TOKAECTBEHHOE IIpeo0pa3oBaHUE BBIPAKEHHH», COJEpKAHUE KOTOPBIX OylIeT IOCTOSIHHO pAacKphIBaThCs |




yIIyOnaATbCS TPH  W3Yy4EHHH TPEeoOpa3oBaHUM pa3IMUHBIX anreOpandecKux BbIpakeHHMH. [lomdepkuBaeTcsi, dYTO OCHOBY
TO/IECTBEHHBIX NTPe00pa30BaHMi COCTABIISIOT CBOWCTBA ASHCTBUIT HaJl YHCIIAMH.

VYcunuBaeTcsi posib TEOPETHYECKUX CBEACHMH NPU PacCMOTpPeHMHM ypaBHeHWH. C menblo oOecrieueHHss OCO3HAHHOTO
BOCIIPUATHS 00YYaAIOIINMHUCS aJITOPUTMOB PEIICHHUS yPaBHEHUH BBOIAMTCS BCIOMOTaTeJIbHOE MOHSATHE PAaBHOCHIBHOCTH YPaBHECHUMH,
(OpMYIHPYIOTCS U Pa3bsCHAIOTCS HAa KOHKPETHBIX ITPUMepax CBOMCTBA PaBHOCHILHOCTH. JlaeTcsl MOHATHE JIMHEHHOTO YpaBHEHUS U
uccieayeTesl BOIPOC O YHCIE ero KopHed. B cucreme ynpaxneHuii ocoboe BHUMaHHE yIENAeTCsl PELICHHI0 YPaBHEHUH BUIa ax=b
MIpHU paszNUYHBIX 3HaueHmsX a u b. IIpomormwkaercs paboTa Mo GOpPMHUPOBAHUIO Y OOYUAIOMIMXCS YMEHHS HCIOJIB30BaTh armapaT
YpaBHEHHH KaK CPEJCTBO /ISl PELICHUSI TEKCTOBBIX 3aad. Y POBEHb CIIOKHOCTH 3a/1ad 3/16Ch OCTAETCs TAKHM K€, Kak B 6 Kiiacce.

W3yueHne Tembl 3aBepIIacTCs O3HAKOMIICHHEM OOYYaroIIMXCS C NMPOCTEHIINMHU CTaTHCTHYECKUMH XapaKTepHCTHKaMH:
cpemHUM apu(METHUECKHM, MOJOH, MEAMAHOW, pa3MaxoM. Ydalluecs MODKHBI YMETh IIOJIb30BATh 3TH XapPAKTEPUCTUKU JUISA
aHaJIM3a PsAa NAHHBIX B HECTIOXKHBIX CHTYaIHAX.

I'naBa 2. ®ynkuuu (14 yacos)

Oynknus, obnacts onpeaeneHus GpyHkuud. Beruucnenne 3HadeHuit pyHkimu no gopmyne. ['paduk pynxuuu. [psamas
MIPOTIOPIIMOHANBLHOCTD U ee rpaduk. JIuneitnas GyHkuums u e€ rpaduk.

Heab: 03HAKOMHTH OOYYAIOIIMXCS C BaXKHEHIIMMHM (YHKIMOHANBHBIMH MOHATHSAMH M ¢ TpaduKaMu IIpsIMOM
MIPOTIOPIMOHANBHOCTH M JIMHEHHOH QyHKIMH 001iero Buaa.

JanHasi Tema sIBISieTCSl Ha4yajbHBIM 3TAallOM B CHUCTEMAaTHUECKOH (YHKIMOHAIBLHON MOATOTOBKE OOYYaromIuXcs. 31ech
BBOJISITCSL TAKUE TOHATHS, KaK (QyHKLMS, apryMeHT, o0nacTh onpeaenenus GpyHkuny, rpaduk GyHkunu. OyHKIUS TpakTyeTcs: Kak
3aBHCHUMOCTh OIHOH TMEPEeMEHHOW OT Ipyroil. Ydyamimecs IMONy4aroT IIEpBOE IMPEICTAaBIICHHE O crocobax 3amaHus (yHKumu. B
AHHOHM TeMe HadMWHaeTcs pabora 1mo (GopMHUpOBaHHIO y OOydYarOMIHMXCS YMEHHI HaXOoAWTh 1Mo (opMmyre 3HadeHHe (QYHKIHUU TI0
W3BECTHOMY 3HAUCHUIO AapryMEHTa, BBINOJIHATH Ty M€ 3afady mo rpaguky M pemaTrh Ho Tpaduky oOpaTHy 3amady.
@OyHKIMOHAIBHBIE TIOHATHUS MOTYYa0T CBOI0 KOHKPETH3AIHNIO NIPH M3YYCHUN JHHEHHOW (YHKIHHU M €€ JacTHOTO BHAA — IPSIMOU
MIPOTIOPIIMOHAIEHOCTH. YMEHUs CTPOUTH M YUTaTh TPAUKH STHX (QYHKIMH IIUPOKO HCIOJIB3YIOTCS Kak B CAMOM Kypce anreOpl,
TaK U B Kypcax IreoMEeTpHd M (H3HMKH. Y4yaluecsl JOJDKHBI NMOHMMaTh, KaK BIHMAET 3HaK KOX(QHIMEHTa Ha pPACIIOJIIOKECHUE B
KOOPAMHATHOM IJIOCKOCTU rpaduka GYHKIUH y=KX, I7ie K # 0, Kak 3aBUCHT OT 3HAUCHHH K ¥ b B3aMMHOE pacroyiokeHne rpad)ukoB
IBYX QYHKIMHA BUIA y=KX+b.

dopmupoBaHue BceX (YHKIMOHAIBHBIX TOHITHH W BHIPAOOTKAa COOTBETCTBYIOLIMX HABBIKOB, a TaK)KEe HW3y4YCHUE
KOHKPETHBIX (YHKIMH CONPOBOXKAAIOTCS PACCMOTPEHHEM NPUMEPOB pEANbHBIX 3aBUCHMOCTEH MEXJYy BEIMYMHAMH, YTO
CHOCOOCTBYET yCHIJICHHIO TIPHKIIAIHON HAPABICHHOCTH Kypca aire0phl.

I'naBa 3. Crenenb ¢ HATYpaJIbHbIM NOKa3ateseM (15 yacos)

CTemneHs ¢ HaTypalbHBIM [OKa3aTeNeM i ee cBoiicTBa. OnHowieH. OYHKIHHE y=X", y=X" H UX rpauKH.

Iean: BEIpaboTaTh YMEHHUE BHIIIOIHATH JCHCTBHS HAJ| CTEIICHAMH C HaTYPaJIbHBIMH MOKA3aTEISIMU.

B nanHO# TeMe maeTcs ompeeNieHne CTETIEHH ¢ HaTypaJIbHBIM ITOKa3zaTeneM. B kypce matemMaTuky 6 Kiiacca ydaniecs yxe
BCTpEUAIUCh C NPHUMEpPaMH BO3BEACHHS YHCENl B CTENEHb. B CBS3M C BBIYMCICHHWEM 3HAUCHWH CTENEeHW B 7 Kiacce aaeTcs
NPE/ACTaBICHUE O HAXOXICHUM 3HA4YCHHH CTENeHM C IIOMOIIBI0 KaJbKyJsTOpa; PaccmMarpuBaloTCs CBOMCTBa CTENEHU C
HaTypaJbHBIM NokasaTeneM: Ha mpuMepe nokasaTenscTsa cBoiicTs a™ - a” = a™™; a™ : a" = a™", rue m > n; (a™)" = a™"; (ab)™ =
a™b™ yvaiuecs BIEpBbLIE 3HAKOMSTCS C J0Ka3aTeIbCTBAMH, IIPOBOAUMBIMHU Ha aireOpanvyeckoM MaTepuaie. YKasaHHBIE CBOMCTBA
CTETICHU C HaTypaJIbHBIM ITOKa3aTeleM HaXOAAT MPUMEHEHHE NMPU YMHOKEHUH OJHOYICHOB U BO3BEJCHUH OJHOYICHOB B CTENCHb.
[Tpu HaxXOXXAECHNY 3HAYCHUH BRIPAKEHHUH COJIEPIKAIINX CTENICHH, 0c000€ BHUMAHHUE CIIeyeT 00paTHTh Ha MOPAIOK AEHCTBHUIM.

Paccmotpenne GyHKImE y=Xx, y=X' MO03BOJISET MPOIOIKUTH PaboTy Mo (POPMHPOBAHHIO YMEHHH CTPOMTb M UHTATH
rpaduky QyHKIMIA. BaxkHO 06paTHTh BHUMAHHE OOYUAIOIINXCSA HA 0COOSHHOCTH rpaduka ByHKIHH y=X": rpadyK IPOXOIUT Yepe3
HavaJsio KoopAuHat, och Oy SBISETCS €r0 0ChI0 CHMMETPHH, TpaMK PacoN0oKeH B BEPXHEH HOITYIIIIOCKOCTH.

VMmeHnue cTpouTh rpadukd QYHKIME y=X* M y=X' HCIONB3yeTcs Ul O3HAKOMIECHHS OOYYaIOMHMXCSA C TpadHuecKuM
CHOCOOOM pelIeHHs] ypaBHEHUI.

I'naBa 4. Muorouiensl (20 yacos)

MuorouieH. Clio)xeHre, BBIMUTAaHWE U YMHO)KEHHE MHOTOYJICHOB. Pa3iioxeHne MHOTOWIEHOB Ha MHOYKHUTEIIH.

Heab: BbIpaboTaTh YMEHHUE BBINOJIHATH CJI0XKEHHE, BHIUNTAHNE, YMHOKEHHE MHOTOWICHOB U Pa3JI0KeHNE MHOTOUJICHOB Ha
MHOXKHUTEJIH.

JanHas Tema urpaer QpyHIaMEHTaJIbHYIO pOJib B (POPMHPOBAHMH YMEHHMs BBITIOJIHATH TOXKAECTBEHHbIE IPeoOpa3oBaHuUs
anreOpanyeckux BbIpakeHHH. DopMmMupyemble 371ech (OPMaNbHO-ONIEPATUBHBIE YMEHHS SIBJISIOTCS ONOPHBIMH NPU W3y4YEHUH
JIEWCTBUI C pPallMOHAIBHBIMH JPOOSIMHU, KOPHSIMH, CTETICHSIMH C PAllMOHAIBLHBIMH TIOKA3aTEIISIMHU.

W3y4yenne TeMbl HAYMHACTCS C BBEACHHS MOHATHI MHOTOYIEHA, CTAHAAPTHOTO BHUAA MHOTOWIEHA, CTEIIEHH MHOTOWIEHA.
OCHOBHOE MECTO B 3TOH TeMe€ 3aHHMAIOT AITOPUTMBI ACHCTBHH C MHOTOWIEHAMH — CJIOKCHHE, BBIYMTAaHWE W YMHOXKCHHE.
VYuamuecss OJKHBI TIOHAMAaTh, YTO CyMMY, Pa3HOCTb, IIPOM3BEJCHHE MHOTOYJICHOB BCErZla MOXKHO TIIPEICTaBUTh B BHIE
MHOrowIeHa. J[eficTBUS CIIOXKEHUs], BBIYUTAHHUS U YMHOKEHHSI MHOTOWICHOB BBICTYNAIOT KaK COCTABHOW KOMITOHEHT B 33aJJaHUsX Ha
npeoOpa3oBaHMs IENbIX BbhIpaxkeHHH. [losToMy HenenecooOpa3HO MepexoauTh K KOMOMHHPOBAHHBIM 33/IaHHSAM IIPEXKAE, YeM
YCBOEHBI OCHOBHBIE JITOPUTMBL.

Cepbe3Hoe BHHMAaHHE B ATOM TeMe YIENSeTCs] Pa3lioKeHHI0 MHOTOYICHOB HA MHOMHTENM C MOMOIIBIO BBIHECEHHsS 3a
CKOOKH 00I1IEro MHOXHTEIIS M C TIOMOIIBIO rpynupoBKH. COOTBETCTBYIOIINE TPe00pa30BaHusl HAXO/SIT IIUPOKOE MPUMEHEHHE KaK
B Kypce 7 KJacca, Tak M B IOCJIEAYIOUINX Kypcax, OCOOCHHO B AEHCTBHX C PAIlIOHATBEHBIMHU IPOOSIMU.

B naHHO# Teme ydarnuecst BCTPE4arTCs ¢ IPUMEPaMH HCIOJIb30BaHMUS pacCMaTPUBaeMbIX NPe0Opa30BaHUil IIPU PEeILICHUH
pa3HoO0Opa3HbIX 33/1a4, B YACTHOCTH NPH PEIICHUH ypaBHEHHH. DTO MO3BOJSIET B XO/€ M3Y4YEHHUS] TEMBbI MPOJOJDKUTH paboTy IO
(OPMHPOBAHUIO YMEHUS peliaTh ypaBHEHMS, a TaKXKe pPellaTh 33/aud METOJOM COCTaBJIEHHs ypaBHEHHH. B umcio ynpaxHeHHi
BKJIFOUAIOTCS! HECJIOXKHBIE 33/1aHHS Ha JOKa3aTeIbCTBO TOXK/IECTBA.

I'naBa S. ®opmyJibl cOKpalieHHOro yMHOxkeHus (20 4acoB)

@opmynsl (a-b)a+b)=a’-b% (atb)’=a’t2ab+b’ (atby’=a’+3a’b+3ab’+b’, (atb)(a® T ab+b’)=a’+

b’. [pumenerne GopMyIT COKPAIIEHHOTO YMHOXKEHHS B IIPEOOPA3OBAHUAX BBIPAKEHHIL.



Henn: BEIpaboOTaTh YMEHHE NMPUMEHATH (GOPMYJIIBI COKPAIICHHOTO YMHOXKECHUS B NPEe0OPa30BaHUAX LEJBIX BBIPaXKCHHH B
MHOTOWIEHHI ! B Pa3JIOKEHUH MHOTOWICHOB HA MHOXHTEIH.

B nanHO#l Teme mnpopoipkaercss pabora 1Mo (OPMUPOBAHMIO y OOYYAIOIIMXCS YMEHHS BBINOJHATH TOXIECTBECHHBIC
peobpa3zoBaHus LEbIX BEIpaxeHnit. OCHOBHOE BHHMAHKE B TeMe yaensercs hopmynam (a - b)(a+b)=a’-b? (ax£b)>=a’t2ab
+ b’. Yuammecs JOIKHBI 3HATh 5T (GOPMyYIIBI H COOTBETCTBYIONINE CIIOBECHBIE (POPMYIHPOBKH, YMETh IPUMEHSTh HX KaK «CIeBa
HATIPABOY, TAK U «CIPaBa HaueBo». Hapsity ¢ ykasaHHBIME paccMaTpuBaroTcs Takxke hopmyssl (a+£b)’ =a’+3a’b+3ab’ £ b, (a
+b)(@®F ab+b’) =a’+ b’ Ognako oHE HAXOAAT MEHbIIEE TIPHMEHEHHE B KypCe, IOFTOMY HE CIEyeT M3JIHIIHE YBICKAThCS
BBITIOJIHEHHEM YIIPA)KHEHHH HA HX HCIOJIb30BaHUE.

B 3aKmrounTeNbHON YAaCTH TEMBI PAaccMaTPUBACTCS NPHMEHEHHE PAa3THYHBIX IPHEMOB PA3JIOKECHHS MHOTOWICHOB Ha
MHOJKHTENIH, a TAKKe UCIIOIBb30BaHKE ITPE0OPa30BaHM [ETIBIX BEIPAKESHHUH IS PEICHHUS [IUPOKOI0 Kpyra 3a1ad.

I'maBa 6. CucteMbl JIMHEHBIX ypaBHeHUid (17 yacoB)
Cucrema ypaBHeHHMH. PenieHue cUcTeMbl JBYX IJIMHEHHBIX YpaBHEHHH C JBYMsI INEPEMEHHBIMH M €ro reoMeTpHyecKas
UHTEpIpeTanys. Penenne TeKCTOBBIX 3a/1a4 METOA0M COCTABJICHUS CUCTEM ypaBHEHHH.

Heab: o3HaKOMHUTH OOYYAIOUIMXCS CO CIIOCOOOM pELIEHHS CHUCTEM JIMHEWHBIX YPaBHEHUH C JIBYMsl IEpEMEHHBIMH,
BBIPabOTaTh YMEHHUE pelIaTh CUCTEMbI YPaBHEHHI M IPUMEHITh UX NP PELIEHHH TEKCTOBBIX 3a71a4.

W3y4yeHune cucteM ypaBHEHHH pacnpenelsieTcsi Mexay Kypcamu 7 U 9 kiaccoB. B 7 xiiacce BBOJUTCS TIOHSTHE CUCTEMBI U
paccMaTpHBarOTCSl CUCTEMBI JIMHEHHBIX YPaBHEHUH.

W3noxeHrne HaYMHAETCS C BBEJICHUS IOHATHUS JIMHEHHOE ypaBHEHHE C IBYMs IIEPEMECHHBIMIY». B cucreMy ympaskHEHUH
BKIIFOYAIOTCS] HECJIOXKHBIC 3a/1aHNS HA PEIICHHE JIMHEHHBIX YPaBHEHHUH C JBYMsI IEPEMEHHBIMH B LIEJIBIX YHCIAX.

dopmupyeTcs yMeHHE CTPOWUTH Tpaduk ypaBHeHHsA axXx + by=c, rme a#0 mimm b#0, mpu pa3nu4HEIX 3HAYCHHUSX a, b, C.
Baenenne rpaduaeckux 00pa3oB 4aéT BO3MOXKHOCTH HAIVIAHO MCCIIEAOBATH BOIPOC O YHCIIE PEIICHUH CHCTEMBI JBYX JIMHEHHBIX
YpaBHEHHH C IByMs nepeMeHHbIMH. OCHOBHOE MECTO B JaHHOH TeMe 3aHMMAaeT M3yYeHHE aJTOPHTMOB PEIICHHUS CHUCTEM IBYX
JIMHEHHBIX YpPaBHEHUI C JBYyMs NMEPEMEHHBIMU CIIOCOOOM IOJCTAaHOBKHM M CIOCOOOM CJOXKeHHs. BBepeHHe cucTeM IMO3BOJISET
3HAUUTEJBHO PACHIMPUTH KPYT TEKCTOBBIX 3a/1a, pellacMbIX C MOMOILIBIO amnmaparta anreOpbl. [IpuMeHeHHe CUCTeM YIpollaeT
npolecc NepeBo/ia TaHHBIX 3aJ[a4k ¢ OOBIYHOTO SI3bIKA Ha SI3BIK YPABHEHUI.
7. loBTopenue (10 yacos)

Hean: [ToBTopenue, 0000IIeHHE U CHCTEeMAaTH3allMs 3HAHUI, YMEHUH 1 HaBBIKOB 3a Kypc anre0psl 7 Kiacca.

Tpebosanusn K ypoenio nod2omogxku odyuaiowuxcsa 6 7 Kuacce

B xone npenogasanus anreOpsl B 7 Kiacce, padoThl HaJ (OPMUPOBAHHEM y 00OyUarOIIUXCs MIEPEUNCICHHBIX B IIPOrpaMMe
3HAaHWH W yYMEHHH ciemyeT oOpamath BHUMAaHHE Ha TO, YTOOBl OHHM OBJAJCBAIM OBJAACBAIM YMEHHSIMM O00IIey4eOHOro
XapakTepa, pa3HOOOPa3HBIMH CHOCOOAMH J1eATeIBLHOCTH, IPHOOPETAIIH OIIBIT:

IUTAaHAPOBAHUS M OCYIIECTBICHHS aITOPUTMHIECKON IEATEILHOCTH, BBIMOJHECHHUS 3a/laHHBIX M KOHCTPYHPOBAHHS HOBBIX
AITOPUTMOB;

pemnIeHus pa3HoOOpa3HbIX KIIACCOB 3a4ad U3 Pa3IMYHBIX Pa3[esoB Kypca, B TOM YHCIE 3a/1ad, TPeOYIOMHNX MOUCKA IYTH
CIoco0OB pEIlCHHS;

UCCIIEJIOBATEIbCKON  AEATEbHOCTH, pPAa3BUTHS HAEH, IPOBENCHHUS OKCIIEPUMEHTOB, O0O0OIIEHHS, TOCTaHOBKH |
(hopMyITHPOBaHUS HOBBIX 32144,

ACHOT'0, TOYHOI'0, TPaMOTHOT'O H3JIOKCHHUA CBOUX MBICJIEH B yCTHOﬁ M NHCBMEHHOU pe4uu, UCHOJIb30BaHUA PA3TUIYHBIX
SI3BIKOB MaTEMaTHKH (CJIIOBECHOTO, CHMMBOJHMYECKOr0, rpaMueckoro), CBOOOJHOrO IMEpexoja C OJHOrO s3blKa Ha APYrou s
WTIOCTpAIUU, UHTEPIIPETALIUN, apT'YMEHTAUU U TOKA3aTCJIbLCTBA,

MPOBEICHUS JOKA3aTeIbHBIX PACCYKICHHUH, apryMEeHTaIlUH, BBIBIDKEHHUS THIIOTE3 U UX 0OOCHOBAHMUS;

MIOMCKA, CHCTEMAaTH3aIlH, aHaIn3a ¥ KiIacCupUKauu nH(opManny, UCTIONb30BaHUS PasHOOOPa3HBIX MH(POPMAIMOHHBIX
HCTOYHHKOB, BKJIIOUast y4eOHYIO M CIIPaBOYHYIO JINTEPATYPY, COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOIOTHH.

Auareopa 8 kaacc
1. PanimonanbHble 1podu (23 yaca)
ParnonanesHast 1poob. OCHOBHOE CBOHCTBO po0Ou, cokpaiieHue apoodeit. CioxeHue, BBIUNTAHNE, YMHOKECHUE U JISJICHUE IPOOCH.

IIpeobOpazoBaHue pallMOHAIbHBIX BbhlpakeHU. OyHKIMA ) = — U e€ rpaduk.
X

Ilesb — BEIpabOTaTh YMEHHE BHINOIHATH TOXKAESCTBEHHbIE IPE0OPa30BAHNS PAITHOHATIBHBIX BEIPAXKECHHUI.

3nams OCHOBHOE CBOWCTBO ApOOM, palOHANbHBIE, LIENble, APOOHBIC BBIPAXKEHUS; MPABUIBHO YIOTPEOJSATh TEPMHUHEI
«BBIPAKEHUEY, «TOXKAECTBEHHOE IMPeoOpa3oBaHHUEey, MOHUMATh (OPMYJIMPOBKY 3aJaHHii: YIPOCTHTh BbIp@XKEHHE, Pa3JIOKHUTh Ha
MHOXKUTEJH, NIPUBECTU K OOILIEMYy 3HAMEHATEII0, COKPATUTh Npo0b. 3uams u nonumams HOPMYIUPOBKY 3aJaHHN: YIPOCTHTh
BBIPOKEHUE, PA3JI0XKUTh HAa MHOXHUTEIH, MPUBECTH K O0OIEeMy 3HaMEHATeNl0, COKPAaTUTh JIpoOb, CBOWCTBA OOpPaTHOM
MIPOTIOPINOHATBHOCTH

Ymems ocymecTBIATH B pallMOHANBHBIX BBIPAXKEHUSAX YHCIOBBIE IOJCTAHOBKUA U BBINOJIHATH COOTBETCTBYHOILUE
BBIYKCIICHHS, BBINOJHATE JEHCTBHUS CIOKEHHS M BBIYMTAHUS C aidreOpanyecKuMu JpoOsIMH, COKpamlaTh JApoOb, BBIMOIHATH
pa3lioKEHWE MHOTOWIEHAa Ha MHOXKHMTENIM TNPHUMEHEHHEM (OpPMYJ COKpPAIIEHHOTO YMHOMXEHUs, BBINOJHATH IpeoOpasoBaHUE
palMOHANBHBIX BBIPAXEHUH. Ymems OCYILECTBIATh B PAlMOHAIBHBIX BBIPAKEHHAX YHCIOBBIE IOJCTAHOBKUA U BBINOJIHATH
COOTBETCTBYIOIINE BBIYMCIICHUS, BBINIONHATD JICHCTBHS YMHOKEHHUS H JICJIEHHS C anreOpandeckKuMH Ipo0siMU, BO3BOAMTH JpoOb B
CTEIIeHb, BBINOJHATE NPeoOpa3oBaHne PallMOHAIBHBIX BBIPAKEHHH; NMPABMIBHO YHOTPEOIATh (PYHKIMOHAIBHYIO TEPMHHOJIOTHIO
(3HaueHne (QYHKIUU, apryMeHT, rpaduk QyHKIHH), CTPOUTH Tpaduk OOpaTHON NPOMOPIMOHATHHOCTH, HAaXOIUTh 3HAYCHUS
¢yakunn y=k/x no rpaduky, mo Gpopmyie.
2. Kpagparubie kopau (19 yacos)

[Tonsatue 06 uppannonaasHOM gucie. O0uue cBeACHNS O AEUCTBUTEIBHBIX Ynciax. KBagpaTHbII KOpeHb, MPHOIIKEHHOE
3HAa4YCHUE KBaAPaTHOTO KOpHSA. CBONHCTBA KBaIPATHBIX KOPHEH. MPeoOpa30BaHuUs BEIPAKECHHH, COAEPKAIINX KBAaIPAaTHBIE KOPHH.

QyHKuus y = \/; u e€ rpaduxk.



eab — cucTeMaTU3UpPOBaTh CBEACHMS O PAIIMOHANBHBIX YNCIIAX U AaTh MPEACTABICHNE 00 HPPAIMOHAIBHBIX YNCIIAX,
pacLIMpHB TEM CaMbIM MOHITHE YKCIa; BEIPadOTaTh YMEHHUE BBIOIHATH NPOCTEHIINE TPeoOpa3oBaHust BRIPAKCHUH, COAEPKALINX
KBaJIpaTHbIC KOPHH.

3nams omnpeneneHUs KBAAPAaTHOTO KOPHS, apU(QMETHYECKOro KBaJpaTHOTO KOPHS, KaKWe 4YHCIa Ha3bIBAIOTCS
palMOHANBHBIMY, HWPPALMOHAIBHBIMY, KakK 0003Ha4aeTcss MHOXECTBO pPALMOHAIBHBIX 4YHCEN; CBOWCTBAa apH(METHUECKOTO
KBaJpaTHOI'O KOPHSL.

Ymemp BoIONHATE TPe0Opa3oOBaHUE YHUCIIOBBIX BBIPAXKCHUH, COJACPKAINX KBaJpaTHbIC KOPHH; PELIaTh ypaBHEHHUS BUAA
x’=a; HAXO/UTh MPHOTHKCHHBIC 3HAUCHIS KBAAPATHOIO KOPHS; HAXOMUTh KBAAPATHBIH KOPEHb U3 IPOM3BENCHHS, APOOH, CTEIICHH,

CTpOUTh TpaduK QYHKIMU ) = /X ¥ HAXOAMTH 3HAUCHUS 3TOH (yHKIUM IO rpaduKy Wid 1o GopMylie; BHIHOCUTH MHOXKHUTEIDb

U3-TI0J] 3HaKa KOPHs, BHOCUTh MHOKHTENb IO/ 3HaK KOPHS; BBIOJHATH IIPE0Opa30BaHUE BBIPAKECHUH, CONEPKAIINX KBaIpaTHBIC
KOpHH.
3. Kpagparubie ypaBHenust (21 gac)

KBanpaTtHoe ypaBHeHue. @opMyibl KOpHEN KBaApaTHOTO ypaBHeHUs. Teopema Buera. Pemenue panuoHanbHbIX
ypaBHeHHH. Perenne 3a1a4, NpUBOIAIINX K KBaAPATHBIM U PAIOHAIGHBIM YPaBHEHHSIM.

ean — BeIpaboTaTh yMEHUS peIIaTh KBaIPaTHBIC yPABHEHMS, IPOCTEHIINE pallMOHAIBHBIC YPABHEHHUS M IPUMEHSTH U3 K
pEILeHHIO 3a1ay.

3unamp, 4TO TaKoe KBaJpaTHOE ypaBHEHME, HENOIHOE KBaJpaTHOE ypaBHEHHE, NMPUBEICHHOE KBaJpaTHOE ypaBHEHUE,
(opMyIbl TUCKPUMUHAHTA U KOPHEH KBaIpaTHOTO YpaBHEHUs, TepeMy Buera u obpaTHyro eil.

Ymemp pemate kBagpaTHBIC ypaBHEHHS BBIACICHHEM KBaJpaTa JIBYy4JICHa, pellaTh KBaJpaTHble ypaBHEHHMs 10 (opMyle,
peliath HENOJIHbIE KBaJpaTHBIC YpPaBHEHWS, pPelIaTh KBaJpaTHBIC YpaBHEHUs C IOMOILIBIO TEOpeMbl, 00paTHOIl Teopeme Buera,
UCIIONIb30BaTh TeopeMy Buera niist HaxosxaeHus: K03 GHUIMEHTOB 1 CBOOOIHOTO WieHa KBaJpaTHOTO YPAaBHEHUSI; PelIaTh TEKCTOBBIC
3a71a4M C IOMOIIBIO KBaAPATHBIX YPaBHEHUI.

3namb Kakue ypaBHEHHS HAa3bIBAIOTCS JPOOHO-PallMOHAIBHBIMU, KakKWe OBIBAlOT CIOCOOBI pEIICHHS ypaBHEHHH,
MOHMMATh, YTO yYpaBHEHHWE — 3TO MAaTEMAaTHYECKHH ammapaT pPeuIeHUsl pasHOOOPAa3HBIX 3aJad MaTeMaTHKH, CMEXHBIX OOJacTeif
3HaHMH, MPAKTHKH.

Ymems pemate npoOHO-pallIOHANBHBIC YpPaBHEHHS, PEUIaTh yPaBHEHMS I'paUIecKUM CIIOCOOOM, pElIaTh TEKCTOBBIC
3a]]a4 C MOMOIIBIO APOOHO-PAIIIOHAIBHBIX YPAaBHEHHH.

4. HepaBencTrBa (20 yacoB)

UucnoBble HEPaBEHCTBA U UX CBOWCTBA. IlouleHHOE CIOXKEHUE UM YMHOXKCHHE YUCIIOBBIX HepaBeHCTB. lIpumMeHeHue
CBOMCTB HEPAaBEHCTB K OIIGHKE 3HAYCHWs BbIpakeHHs. JInHelHoe HepaBEHCTBO C OAHOM mnepeMeHHOM. CucTeMa JMHEHHBIX
HEPABEHCTB C OJHOM IIEPEMEHHOMU.

Ilean — BEIpabOTaTh YMCHHS pPelIaTh JIUHEHHBIC HEPABEHCTBA C OHOM MEPEMEHHOM U UX CHCTEMBI.

3namsb onpeneneHUe YHCIOBOTO HEPABEHCTBA C OJHOM NMEPEMEHHOM, YTO Ha3bIBACTCS PEIICHHEM HEPAaBEHCTBA C OIHOM
MIEPEeMEHHOM, 4TO 3HAYMUT PEIINTh HEPaBEHCTBO, CBOMCTBA UYHMCIOBBIX HEPAaBEHCTB, MOHMMATh (POPMYIHPOBKY 3a/addl «PEHINThH
HEpPaBEHCTBOY.

Ymemp 3amucpiBaTh M UNTATh UHCIIOBBIC IPOMEKYTKH, M300pakaTh X HA YHCIOBOM NPSAMOH, pemats JIHHEHHBIC
HEpPaBEHCTBA C OJTHOM MEPEMEHHOM, peIaTh CUCTEMBI HEPABEHCTB C OJTHOH MEPEeMEHHOIA.

Ymemp pyMeHTH CBOWCTBA HEPABEHCTBA MPH PEIICHUN HEPABEHCTB M UX CHCTEM.

5. Ctenens ¢ uejbiM noka3areiem (11 yacon)

CreneHp ¢ IeNBIM MOKa3aTeneM U e€ cBoiictBa. CTaHAAPTHBIM BHUJ YMCia. 3amMCh MPUOMIKEHHBIX 3HaYeHHUH. [JleificTBus
Haxg HpI/I6J'II/I)KeHHBIMI/I 3HA4YCHUSIMU.

]_le.]'[b - C(bOpMHpOBaTB YMEHUE BLIITOJIHATD I[eﬁCTBHH HaJ CTCIICHAMU C LCJIBIMU ITIOKA3aTCIIAMHA, BBCCTH ITOHATUC
CTaHJapTHOTO BHUJIA YUCIIA.

3nams omnpeneneHne CTENEHH C IEIbIM M IEIbIM OTPUIATEIbHBIM II0OKa3aTeleM; CBOMCTBA CTENEHH C IIEIBIM
TIOKa3aTeIsIMH.

Ymemp BoIMONHATH NEHCTBUS CO CTENEHSIMHU C HATypaJbHBIM M IIEJIBIM IOKa3aTeIsIMH; 3allChIBATh YKMCIa B CTAHIAPTHOM
BUJIE, 3aITMCHIBATH MTPUOIIKEHHBIC 3HAYEHHS YHCEJ, BBIIOIHSATD

JIeWCTBHA HAJl TPUOIIKCHHBIMHU 3HAUCHUAMH.

6. Jy1eMeHTbI CTATUCTUKY U TEOPUM BeposiTHOCTel (4 yaca)

COop ¥ rpyNITUPOBKA CTATHCTUYCCKUX JaHHBIX. HarmsaHoe mpeacTaBieHie CTaTUCTHYSCKON HH(OpMAaIiK

7. lHoBTopenue. Pemmenue 3agau (13 yacos)

3akperuieHne 3HaHUH, yMEHHUI 1 HABBIKOB, MOJTYYCHHBIX HAa YPOKax M0 JaHHBIM TeMaM (Kypc aireopsl 8 kiacca).
Tpebosanusn Kk ypoeHio no02omosKu odyuarouwuxcsa 6 8 Kuacce

B xoze npenogaBanus anreOpel B 8 kimacce, paboThl Hall GOPMUPOBAHUEM Y OOYUArOIIMXCS IEPEYHCIICHHBIX B IIPOrpaMMe
3HAHMH M YMEHHW#l cieayerT oOpamath BHUMaHHUE Ha TO, 4YTOObl OHHM OBJAJICBAIM OBJAJIEBaJK YMEHHSIMM 00LIey4YeGHOro
XapakTepa, pa3HOOOPa3HBIMH CHOCOOAMH 1eATeTBLHOCTH, IPHOOPETAIH OIIBIT:

IUIAHUPOBAHUSA U OCYIIECTBJICHHUS aITOPUTMHUUECKON JESATEIbHOCTH, BBINOJHEHMS 3aJaHHBIX M KOHCTPYUPOBAaHUS HOBBIX
aNrOpUTMOB;

peeHust pa3HOOOpa3HBIX KJIACCOB 3a/1ad U3 Pa3lIMuHBIX Pa3/iesIoB Kypca, B TOM YHCIIE 33/1a4, TPEOYIONIMX OMCKA ITyTH U
Ccroco0O0B peIICHHS,

HCCIIEZIOBATEIbCKONW  JAEATENbHOCTH, PAa3BUTHS HAEH, IPOBEIEHHS OKCIIEPUMEHTOB, OO0OOIIEHHs, IIOCTAaHOBKH H
(hopMyIMpPOBaHNS HOBBIX 33124,

ACHOT'0, TOYHOI'0, 'PaMOTHOTO H3JIOKECHHUA CBOUX MBICJICH B yCTHOI‘/'I W IMHMCbMECHHOM pe€un, HUCHOJIB30BAHUA PASTUYHBIX
S3BIKOB MAaTEMAaTHKH (CIOBECHOTO, CHMBOJIHMYECKOTO, Tpa(uyecKoro), CBOOOJHOTO Iepexoja C OJHOTO S3BIKa Ha JPYrou s
WITIOCTPALUU, UHTCPIIPETALINN, apT'yYMEHTAIUNU U T0KA3aTECIILCTBA,

MMPOBEACHUA JOKA3aTCIIbHBIX paccyncz[eHnﬁ, ApryMmeHTalun, BEIIBMKCHUA THIIOTE3 U UX O6OCHOBaHI/I$[;

MOMCKA, CHCTEMAaTH3alMH, aHaIn3a ¥ KJIacCUPHUKAIUK HHPOPMAIMH, UCTIOJIB30BaHMs Pa3sHOOOPa3HBIX MH(GOPMAIIHOHHBIX
HCTOYHMKOB, BKJIIOYast y4eOHYIO U CIIPaBOYHYIO JINTEPATypy, COBpEMEHHbIE HH(POPMaINOHHBIE TEXHOJIOTHH.



Aure6pa 9 ksace
1. Keapparuunas pynknusa (23 gaca)

@ynkuuns. Bospactanne u yoObiBanume QyHkumu. KBanparHblii TpexusieH. Pa3noxeHue KBaipaTHOrO TpexdwieHa Ha
MHOXHTeH. PellleHne 3a1au myTeM BbIIEICHHS KBAApaTa JBYdIEHA U3 KBAAPATHOrO TpexuneHa. Dymkuus y=ax’ + bx + c, eé
cBoiictBa, rpaduk. IIpocteiilme npeoOpasoBanusi rpadukoB QyHKIMH. PeimieHne HEpaBEeHCTB BTOPOW CTENEHH C OJHOM
nepeMeHHOH. [Pemenne pannoHanTbHBIX HEPABEHCTB METOAOM HHTEPBAJIOB. |

Hean — BeIpaboTaTh YMEHHE CTPOUTH TpaMK KBAAPATUYHON (QYHKIUHM M MPUMEHATH TpadUuecKue MPeaCTaBICHHS I
pELICHNS HEPABEHCTB BTOPOH CTENEHU C OJJTHOM NEPEMEHHOM.

3HaTh OCHOBHBIC CBOMCTBAa (YHKIMHA, yMEThb HAXOJUTh MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHUs, yOBIBAaHMS
GbyHKIAN

YMeTh HaXOOUTE 00JIACT OTIpeeNeHus i 001acTh 3HAYCHUN (PYHKINH, YUTATh Tpaduk QyHKIAN

YMeTh peniath KBaJpaTHble YpaBHEHUs, ONPE/ICIISATh 3HAKU KOPHEH

YMeTh BBHINOJHATH Pa3JIoKEHUE KBAaAPATHOTO TPEXUWICHAa Ha MHOKUTEIIN

YMeTh cTponTh rpaduk GYHKIHHE y=aX’’ BBIIOIHATH MPOCTEHIINE Pe0OpasoBaHms rpaduKoB ByHKIHIH

YMeTh cTpouTh rpaduk KBaApaTHYHOH (hyHKIUH, BBIIOJIHATH IPOCTEHIINE peoOpa3oBaHus rpaduKoB HyHKIUN

YMeTh cTpouTh rpaduk KBaZpaTHYHON ()YHKIMM» HAXOIUTH IO IpaduKy HyJIH (YHKIHH, MPOMEXYTKH, Iie (QYHKIHS
NIPUHHUMAET TIOJIOKHUTENIFHBIC U OTPHLIATEIbHBIC 3HAYCHHSL.

YMeTh MOCTPOHTH rpaduK (YHKIMK y=aX’ U MPHMEHSTH ¢& CBOHCTBA. YMETh MOCTPOHTh rpaduk GyHKImn y=ax” + bx + ¢
Y IPUMEHATH €€ CBOMCTBa

YMeTh HaxOOWTh TOKH TIiepecedeHus rpaduka KsampaTtwdrHoit (GYHKIHH € OCSIMH KOOPIWMHAT. YMETh pasioXHUTh
KBaZpaTHBIN TPEXWICH HA MHOXKUTEIIH.

YMeTh penrats KBaJpaTHOE YpaBHEHHE.

YMeTh pemath KBaJpaTHOE HEPAaBEHCTBO alre0paumdeckuM crocoOOM. YMeTh pellaTh KBaJpaTHOE HEPaBEHCTBO C
MOMOMIBIO TpaduKa KBaApaTUIHONW (QYHKIIMU

Ymeth peuiath KBaApaTHOC HEPABCHCTBO METOJAOM HMHTCPBAJIOB. YMeTh HaXOJUTb MHOXKCCTBO 3HAYCHUH KBa[[paTH‘IHOﬁ
byHKIMY.

YMeTh pemaTh HEpaBEHCTBO ax’ +Bx+c.>0 Ha OCHOBE CBOHCTB KBaJpaTU4YHON (QYHKINU
2. YpaBHeHUsI H HEPABEHCTBA C 0/IHOI nepeMeHHOi (14 yacoB)

Ilenoe ypaBHEHHE U €Tr0 KOpHU. Pemenne ypaBHECHHH TPeThel W YETBEPTON CTENCHH C OAHUM HEW3BECTHBIM C ITOMOIIBIO
Pa3JIOKEHUs] HAa MHOXHTEIHN U BBEJICHHUS BCIIOMOTaTeIbHOM MEepEMEHHOM.

3. YpaBHeHus 4 HepaBEeHCTBA ¢ AIBYMs nepeMeHHbIMH (17 yacoB)

VYpaBHEeHHE C IBYMS NEPEMEHHBIMH M €ro rpaduk. YpaBHEHHE OKPYKHOCTH. PemreHwe cucTeM, conaepKaliux OJHO
ypaBHEHHE TIEPBOii, a Ipyroe BTOPOIl cTeneHu. Penenue 3a1a4 METOAOM COCTaBJICHHS CUCTEM. PellleHne cucTeM IBYX ypaBHEHHUI
BTOPOI1 CTENICHN C ABYMsI IEPEMEHHBIMU.

Leab — BepaboTaTh YMEHHE pelIaTh MPOCTEHIIINE CUCTEMBI, COJIepIKalllie ypaBHEHHsI BTOPOH CTENICHU C IByMs
MIEPEMEHHBIMHY, U pelIaTh TEKCTOBBIEC 3aJJau C TOMOIIBIO COCTABIICHHS TAKUX CHCTEM.

3HATB METO/bI PEIICHUS YPAaBHEHHH:

a) pa3Nio’KeHUEe Ha MHOXKHUTEIH;

0) BBeIeHHE HOBOH ITEPEMEHHOM;

B)rpaduueckuii crnoco0O.

YMeTh pemars 1enble ypaBHeHUS! METO/I0OM BBE/ICHHSI HOBOH NEpeMEHHOM

YMeTh penarh CUCTEMbI 2 YpaBHEHHH € 2 IepeMEHHBIMHU rpaHuecKuM CIIoco0oM

YMeTh pentats ypaBHEHUs ¢ 2 IEPEMEHHBIMH CIIOCOOOM TOICTAHOBKHU H CIIOKEHUS

YMeTh peniarts 3aJaun «Ha paboTy», «Ha JBIKEHHE» U IPYTUE COCTABICHUEM CHCTEM YPaBHEHHUH.

4. Apudmerunueckasi u reomerpuyeckasi nporpeccun (15 yacos)

Apucpmerrueckas 1 reoMeTpuyeckas mporpeccuu. @opMyIsl N-To WieHa U CYMMBI N IEPBHIX YJICHOB IPOTPECCHH.

Iesb — nate noHsATHE 00 apHUBMETHIECKOIT U TEOMETPUUIECKON MPOTPECCHIX KaK YHUCIOBBIX MTOCTIEI0BATEIBHOCTAX
0co0oro BHA.

Jo0uThCs TOHUMAHUS TEPMHUHOB «WIEH IOCJIEOBATEIFHOCTHY, HOMEp WIEHA MOCIeA0BATEIbHOCTI», «(hopMyiIa n —To
4jieHa apuHMETUIECKON IPOrPECCUM»

3HaTh GopMylTy n —TO 4YjeHa apu(MeTHUECKON MPOrpecCcHu, CBOMNCTBA WICHOB apU(PMETHUIECKOH MPOrpeccHH, CIOCOOBI
3a7aHust apuMETHIECKOH Mporpeccuu

YMeThb IpUMEHATH (OpMyITy CyMMBI N —IEPBBIX WIEHOB aprU(pMETHIECKOH IPOrpeCcCHy IPH PELISHUH 33/1a4

3HaTh, Kakas IOCJIEAOBATEILHOCTE SIBISIETCS T€OMETPUYECKOW, YMETh BBISBISTDH, SIBISIETCS JIM MOCJIEA0OBATEIHLHOCTh
reOMETPUUECKOH, eI Ja, TO HaXOJMTh q

YMeTh BBIUMCIATH JIO0OH YJeH T'€OMETPHUYECKOH INporpeccuu mo ¢opmyse, 3HaTh CBOWCTBA WIEHOB Ie€OMETPHYECKON
IIporpeccuu

YMeTs npuMeHsTh (OpMYITy IIPH PEIICHUH CTAaHJAPTHBIX 33124

YMeTb puMensTh hopmyny S= TIPY PEIIeHNH MPAaKTHYECKUX 3a/1a4

YMeTh HaXOJUTh Pa3HOCTh APU(PMETHIECKOH TPOTPECCHH

YMeTh HaXOJUTh CyMMY N MEPBBIX YWICHOB apu(METHYECKOI porpeccuy. Y METh HaXOAUTh
T000¥ YIEH reOMEeTPUYECKON IPOrpeccuu. Y MeTh

HAXOJAUTh CyMMY N IIEPBBIX WIEHOB F€OMETPHUUECKON

Iporpeccu. YMeTh pemaTh 3a1adm.

5. JJIleMeHTBI CTATUCTHKH M TeOpUHU BeposiTHocTel (13 yacoB)



Komo6unaropusie 3agaun. [lepectaHoBKH, pa3MenieHus, couetanus. [lepectanoBku. Pazmenienns. Coderanus

BepOﬂTHOCTL cnyqaﬁHoro COOBITHS

3HaTh GOpMYJIBI YKCIIa IEPECTAHOBOK, Pa3MEICHHUH, COYETaHUH U yMETb I0JIb30BATHCS UMH.
YMeTh 10J1630BaThesl POPMYII0i KOMOMHATOPUKHM TPH BEIYMCIEHUH BEPOSTHOCTEH

7. lloBTopenue. Pemenne 3agau (21 yac)

TEMATHUYECKOE INTAHNPOBAHUE

AJITEBPA 7 KJIACC.

Copep:xaHue MaTepuaja

XapaKkTepuCTHKa OCHOBHBIX BUJIOB JISSATEILHOCTH YUeHUKa (Ha
ypOBHE y4eOHBIX NIeHCTBHN)

BbipaikeHnusi, TOkKI1eCTBa, yPABHEHHs

24 yaca

Haxonuth 3HaueHUs YMCIOBBIX BBIPAXKEHUH, a TAK)KE BBIPA)KEHUH C
MepEeMEHHBIMHY TIPY YKAa3aHHBIX 3HAYCHUAX IEPEMEHHBIX.

§1. Beipaxenus. 5y |Mcnonb30BaTh 3HAKM >, <, YUTATh U COCTABIATH JBOIIHbIE
§2. IlpeoOpa3oBaHye BBIPAKEHH. 54 |HEpaBCHCTBA.
"pOJIbHAS pa60Ta II0 TEME: K HpeoGpagoBaHHe 1a BrInonHsaTh HpOCTeﬁHIPIe npeo6pa3OBaHI/m Bpra)KeHHﬁZ MMPpUBOAUTH
BEIPKECHMI ». NOoA0OHBIE cl1araeMble, pacKpbIBaTh CKOOKH B CyMME WJIM Pa3HOCTH
§3. YpaBHeHuUs ¢ OTHOM MepeMEHHOM. 8u BBIPAKCHHI.
§4. CTaTHCTHYECKHE XapaKTEePHCTHKH. 4y Pemates ypaBHeHus BUja ax = b pu pa3nuuHbIX 3HadeHUsIX au b, a
1 TaK)Ke HECIIOKHBIE YPABHEHUS, CBOAAIINECS K HAM.
Hcnonp3oBaTh anmapaT ypaBHEHHH IS pELICHUS TEKCTOBBIX 3a1a4,
KonTtponbHas pa6oTa 1o TeMme: HUHTEPIPETUPOBATH Pe3ynbTaT. Mcrmomp30BaTh NpOCTEHIINE
« JIuneiiHOE ypaBHEHHE ». CTAaTHCTHYECKHE XapaKTEPUCTHKH (CpeaHee apupmMeTHIecKoe,
pa3Max, Mojia, MeIMaHa) AUl aHaJIN3a pPsa JaHHBIX B HECIIOXKHBIX
CUTYaIUIX
@ 14 Beruncnars 3HaueHus GyHKIHH, 3aJaHHON (OpMYIIOii, COCTaBIATh
yHiuH 4acoB Tabnuupl 3HaYeHui pynkuun. [lo rpaduky GyHKINM HAXOJUTH
§5. OyHKIMK UX TPapHUKH. 64 3Ha4YeHHe (QYHKIMH 110 U3BECTHOMY 3HaYCHHIO apryMEHTA 1 pelliaTh
obpatHyo 3aaa4y. CTpouTh rpadMKu NpsMoi
§6. Jluneitnas yHKums. 74 [PONOPIMOHANLHOCTY M JIMHEHHON (YHKIMH, ONIMCHIBATE CBOHCTBA
l4 aTuX QyHKumid. [loHuMaTh, Kak BIusieT 3HaKk ko3 duureHra K Ha
pacIooXeHne B KOOPJMHATHOM INIOCKOCTH rpaduka QyHKINN Y =
KonrposnbHas paGora no teme: KX, TJ1e K# 0, Kak 3aBUCUT OT 3HAUCHUI K U b B3aUMHOE
« Jlnneiinas QyHKIHS ». pacrosnoxeHue rpaukoB AByX (GpyHKINI BUAa y=KX + b.
WurepnpeTnpoBath rpa MKy peanbHbIX 3aBUCHMOCTEH,
ONMCHIBAEMBIX ()OPMyJIaMHU BHJA Y =KX, THe K#0ny=kx+b
CTeleHb ¢ HaTYPaJIbHBIM I0Ka3aTeleM 15 BBIUKCIIATE 3HAYEHNS BBIPAXKEHHUH BHU/Ia 2", T]Ie 4 — IPOU3BOJILHOE
4acoB YHCIIO, T — HATypalbHOE YHUCIO, YCTHO M MUCbMEHHO, a TAKXKe C
§7. CrernieHp u €€ CBOMCTRA. 8u MIOMOIIBIO KaJIbKYJIATOpa. @OpMYyNIHpPOBATH, 3aITUCHIBATh B
§8. OHOYJIEHEL. 64 CUMBOJIMYECKOU (popme 1 060CHOBBIBATH CBOMCTBA CTENEHU C
lu HaTypajbHBIM MTOKa3aTeaeM. [IpuMeHaTh CBOHCTBA CTETIEHH IS
npeoOpa3oBaHus BbIPaKEHHH. BHINONHATD yMHOKEHHE OJJHOWICHOB
KonrposnbHas pabora 1o teme: C ukn GynKiii
CreneHb ¢ HaTypaJIbHBIM IIOKA3aTENEM ». E B?3Beﬂ_eHI§Ie ORHOTIICHOR B CTCLICHE. L TPOMTE 3 Ea }3,_ ey
=X"uy=x.Pemars rpapuueckn ypaBHeHHs X~ = KX +b, X” = Kx +
b, rie K 1 — HEKOTOpbIE Yncia
M 20 3anuceIBaTh MHOTOUWIEH B CTAHAAPTHOM BHJIE, ONIPEEIISATh CTEIEHb
HOTOHICHD! 4acoB MHOTO4JICHA. BBINOIHATE CI0KEHNE U BBIYUTAHUE MHOTOUJICHOB,

§9. CymMMa ¥ pa3sHOCTb MHOTOUJIEHOB. 4q YMHO>KE€HUE OJHOUICHA Ha MHOTOYJIEH U MHOTOYJIEHA Ha
).ITpousBeiecHNE OHOWIEHA K MHOTOWIEHA. 6u MHOTO4JIEH. BEINONHATS pa3nokeHue MHOTOUIEHOB HA MHOXKUTEIH,
OHTpOJIbHAs paboTa 1o Teme: «JleiicTBust ¢ lu WCTIONIb3YS BBIHECCHUE MHOXHTEIS 32 CKOOKH M CIIOCO0

OJIHOYJICHAMH U MHOTI'OYJICHAMM). prHHI/IpOBKI/I. HpI/IMeHHTL ﬂeﬁCTBHﬂ C MHOTOYJICHAMH l'[pI/I
§11.ITpon3BeIeHNe MHOTOUJICHOB. 8y peIIeHnH Pa3HOOOPA3HBIX 3a/1a4, B YACTHOCTH TPH PEIICHUH
OHTpOJIbHAs paboTa 1o Teme: «JleiicTBust ¢ 1y TEKCTOBBIX 33/1a4 C TIOMOILIBIO YPABHEHHIA.
MHOTOYJIEHAMM.
@®opMyJIbl COKPALEHHOI0 YMHOKEHHS 20 Jloka3pIBaTh CIIPaBEIMBOCTh (DOPMYJI COKPAIIEHHOTO YMHOXEHHUS,
4acoB NPUMEHSATh HMX B IPeoOpa3oBaHMSAX LENBIX BBIPAKEHUH B
y12.KBagpaT cyMMBbl U KBaJIpaT pa3HOCTH. Su MHOTOYJIEHBI, a TaKXe JUIA pas3JIoKEHU MHOTOWIEHOB Ha
3. Pasnocth kBagparoB. CyMMa u pa3HOCTh Sq MHOXHTENH. VIcTonp30BaTh pa3indHbIe MPeoOpa3oBaHUS IEJBIX
KyOOB. BBIpQXEHUH TPH PEIIEHNH YPaBHEHUH, TOKa3aTEIbCTBE TOXKICCTB, B
TpOJIbHAS pa60Ta 10 TeME: «KBaHpaT CYMMBI 1ua 3aJa4ax Ha JCJIMMOCTh, B BBIYHUCIICHUM 3HAUYCHUM HEKOTOPBIX
Pa3HOCTH IBYX Bblpa)KCHI/Iﬁ ». BBIpa)KeHI/If/'I C MMOMOMIBIO KAJIbKYJIATOpPA.
14. TTpeoOpazoBaHue ENBIX BBIPAXKCHHIM. 8q
rpoiibHas padora mo teme: «IIpeobpa3oBanue 14
BBIpQXEHUH ».
CucrteMsbl THHEHHBIX YPaBHEHMIt 17 OmnpenensTs, IBIAETCS JIU Mapa YHCEN PEUICHHEM JTaHHOTO
4acoB ypaBHEHHS ¢ IByMs epeMeHHbIMEI. HaxonuTs myTém mepebopa
JInHeitHbIe YpaBHEHHS C IBYMsI TEPEMEHHBIMH 64 LIeJTbIe PENICHUS TMHEHHOTO YPaBHEHHS C IBYMsI IEPEMEHHBIMH.




" UX CHUCTCMBI.

Ctpouts rpadvik ypaBHCHHUS

6. Perienne cucTeM TUHEHHBIX YpaBHEHHM. 10q ax + by =, rae a # 0 unu b#0. Pemare rpaduyueckum criocoboM cu-
KoHTposbHas paboTa 110 Teme: «CHcTeEMBI 1u CTEMBbI TMHEHHBIX YPaBHEHUN C JBYMs IEpEMEHHBIMU. [IpiMeHATh
JIMHEHHBIX YPaBHEHUI. CIOCO0 TIO/ICTAHOBKH M CIIOCO0 CIIOXKEHUS IIPU PEIICHUN CUCTEM
JIMHEHHBIX YpaBHEHUH C IByMsl IEpEMEHHBIMU. PelaTh TeKCTOBbIE
3aJ[a4M, UCIOJIB3Ysl B KAUeCTBE alreOpandeckoil MOJICNIN CUCTEMY
ypaBHeHUH. IHTepIIpeTHpOBaTh pe3yabTaT, MOJyUEHHbIH IpU
PELICHIH CHCTEMBI
IloBTOpPEHME 10
Htorosas koHTpobHas paboTa 4yacoB
AJITEBPA 8§ KJIACC.
Copep:xxanue MaTepuaja XapaKTepUCTHKA OCHOBHBIX BHJIOB ACATECIBHOCTH yUCHUKA (HA
ypOBHE y4eOHBIX NIeHCTBHH)
I'nasa 1. PannonajabHble Apo0u. 234 @DopMynrupoBaTh OCHOBHOE CBOIMCTBO PaIlMOHANBHON Apodu U
§1. ParmonansHBIe IpoOH U UX CBOICTBA. 54 MIPUMEHSATH €T0 IS TpeoOpa3oBaHust ApoOer. BoImomHITh
§2. Cymma 1 pasHOCTh Ipobeii. 74 CIIOXKCHUE, BBIYNTAHUE, YMHO)KCHHE W ICTICHHE PAIlHOHAIBHBIX
ITPOJIbHAs paboTa 1o TeMe: “PalnoHanbHbIE 1 npoOeii, a TakKe BO3BEICHHUE APOOH B CTETICHB. BRIIONHATE
payKEHUSL. CrojkeHHe U BBIUUTAHUE Hp06ef/j” Pa3Iu4HbIC Hp€06paSOBaHI/I}I PanMoOHAIBHBIX BLIpa)KeHPIP'I,
§3. TIpon3Be/ieHNe U YaCTHOE POBEii. 119 JIOKa3bIBaTh TOXJecTBa. 3HATh cBoicTBa QyHkunu y =k/x , rae k
TposbHas paboTa mo teme: “IlpomsBeneHue u la # 0, ¥ ymeTb CTpOUTE 8 rpaduk.
JacTHOE Apodeii”
I'niaBa 2. KBajgpaTHble KOpHH. 19y [IpuBOANTE MpUMEPHI PALMOHANBHBIX U HPPALIMOHAIBHBIX YUCEIL.
§4. JleficTBUTEIBHBIC YNCTA. 24 Haxoauts 3Ha4eHUs apuMETHIECKUX KBaAPATHBIX
5. ApuMEeTHUECKHUI KBaIPATHBIH KOPEHb. 54 KOpHEH, HCIONB3ys IPH HEOOXOAMMOCTH KaJibKynsTop. Jlo-
- CBoiicTBa apu(pMeETHIECKOTO KBaIPaTHOTO 4q Ka3bIBaTh TEOPEMBI O KOPHE U3 IPOU3BEAEHUS U ApobH,
KOPHS. TOKIECTBO Va? = | a |, IpUMEHATHP UX B MNPEOOPA3OBAHUAK
hosbHas paboTa o Teme: “KBagpaTHbie KOPHH 14 BhIpakeHUil. OcBOOOXKIATHCS OT UPPALMOHAIBHOCTH B
“ sHamenatensix apoGeit Buma a/\Vb, a/(\Nb +Vc). Bemocuts
[IpiMeHEHHE CBONCTB apH(METHIECKOro 8y MHOKHUTEJb 332 3HAK KOPHS M BHOCHUTb MHOXHTENb IOJ 3HAK
KBAPATHOTO KOPHSL. KopHsA. Vcnonb30BaTh KBagpaTHBIE KOPHHU AJIS BBIpa)KEHUS Iie-
HTPOJIbHAs paboTa no Teme: “IIpumMeHeHne g PEMEHHBIX M3 TEOMETPHYECKHX M  (H3MYECKHX  (opmyII.
icTB apr(hMeTHUECKOTro KBaJPATHOTO KOPHA™ Crpouts rpadux GyHKuMH y = VX W HLLOCTPHDOBATH Ha
rpaduke e€ cBoiicTBa
I'naBa 3. KBagpatHble ypaBHeHus. 214 PemaTe kBaspaTHble ypaBHeHHs . HaxouTs monoopoM KOpHH
§8. KBasparHoe ypaBHEHHE U €r0 KOPHH. 11g KBaJIpaTHOTO YpaBHEHUsI, UCIIONb3Ys TeopeMy Buera.
YHTPOJIBHAS paboTa 1o TeMme: “KBaapaTHsie lu HccnenoBaTh KBafpaTHBIE ypaBHEHHS 110 TUCKPHUMUHAHTY H
ypaBHeHUs” ko3¢ punmentam. Pemars qpoOHbIe paliOHaIbHbIE YPaBHEHUS,
). IpoOHbIE paliMoHAIbHBIC YPaBHEHHSI. 104 CBOJISl PEIICHUE TAKUX YPABHEHUH K PEIICHUIO JMHEHHBIX U
{oHTpOsIBbHAs paboTa 1o Teme: “JIpobHbIe 14 KBaJ[PaTHBIX YPaBHEHUH C MOCIETYIONIM UCKII0YEHHUEM
paloHaIbHbIE YpaBHEHUS MOCTOPOHHHX KOPHEIH.
Pemrate TeKCcTOBBIE 3a/1a4M, HCTIONB3YSI B KAYECTBE aJlre-
OpanuecKol MOJIeNIU KBaJpaTHbIE U IPOOHBIC YpaBHEHUsI
I'naBa 4. HepaBeHcTBa. 204 DopMyIUpOBaTh U 10Ka3bIBaTh CBOWCTBA YHUCIOBBIX HEPABEHCTB.
|0. YncioBble HEPABEHCTBA M MX CBOHCTBA. 9y Hcrionp3oBaTh anmapaT HEPaBEHCTB IS OLIEHKH ITOTPEITHOCTH
(OHTpOJIbHAs paborTa o TeMe: “HUucaossie 1u TOYHOCTH NpuommKkeHus. Haxoaurs nepecedenue n o0beJuHEHNE
HEepaBeHCTBa M X CBOicTBa” MHOXXECTB, B YaCTHOCTH YHCIIOBBIX POMEXKYTKOB.
HepaBeHcTBa ¢ 0JHOM MEPEMEHHON B HX 114 Pewath nuHeliHbIe HEpaBeHCTBA. PemaTth cucTeMbl TMHEHHBIX
CHCTEMBL. HEpaBEeHCTB, B TOM YHCIIE TAKHX, KOTOPBIC 3aITUCAaHBI B BUIC
HTpOJTbHAsS paboTa 1o Teme: “HepaBeHcTBa C 14 ABOMHBIX HEPABEHCTB
OJIHOM MEepEMEHHOM U UX CUCTEMBI”
1Ba 5. CTeneHsp € LeJIbIM OKa3aTe1eM. 11y 3HaTh ONpEIETIEHUE U CBOMCTBA CTENEHU € LENbIM IOKa-
DJIeMEeHThI CTATHCTHKH. 3areneM. [IpUMEHATH CBOWCTBA CTENEHH C IIEJIbIM MOKa3aTeIeM
“TETIEHb C LIEJIBIM NIOKa3aTeNneM U e€ CBOMCTBA. 74 TIPY BBITIOJIHEHUH BBIYHMCIICHUH 1 IPpeoOpa3oBaHUN
posbHAs pabota 1o Teme: “CTeneHb ¢ HeJbIM 1u BbIpaykeHUH. Mcnonb30BaTh 3anKch YUCEI B CTaHAAPTHOM
oKa3arejieM U €€ cBoicTBa’ BHJIE JIJIS1 BEIPAXKESHUSI U COTIOCTaBJICHHSI pa3MePOB 0OBEKTOB,
JUINTEIIFHOCTH ITPOIIECCOB B OKPY’KAIOIIEM MHpE.
§13. DjeMeHTHI CTATUCTHKH. 4 [IpuBOANTE TPUMEPHI PETIPE3CHTATUBHON M HEPENpe3eHTaTUBHON
BeIOOpKK. M3BnekaTp WHQOpManWio #3 TaONHMIl YacTOT U
OpPraHU30BBIBATh MH(MOPMAIMIO B BHJEC TAOJHUI] YaCTOT, CTPOUTH
HMHTEPBAJIbHBIN psi.
Hcnonp3oBaTh HariIsfAHOE MPEACTABICHUE CTATHCTUYECKOM
nHpopManuy B BHJE CTOJOYATHIX W KPYTOBBIX JAHAarpamm,
MOJIUTOHOB, TUCTOTPAMM
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AJITEBPA 9KJIACC.

Conep:xanue MaTepHaa

XapakTepucThKa OCHOBHBIX BUJIOB I€ATEILHOCTH yYEHHUKA (Ha
YpOBHE y4COHBIX JICHCTBUI)

I'nasa 1. KpaapaTuunas pyHkmms. 234 Brruncisars 3HaueHust QyHKINH, 3aJaHHOK QOpMYIIOii, a TaKkxke
§1. OyHKIIMK U UX CBOMCTBA. 54 IBYMs U TpeMs ¢popmyiaamu. ONUCHIBaTh CBONCTBA (hYHKIIHIA Ha
§2. KBagpaTuuHblil TpEXUIIECH. 54 OCHOBe HX rpaduueckoro npeacrasieHus. MHTepnpeTupoBaTh
YHTPOJIbHAS pa60Ta 110 TEME: “KBaZ[paTHI)II‘/‘I 1g rpa(bmq/l peanbHBIX 3aBucuMocTel. [Toka3pIBaTh cCXeMaTHYECKHU
Tpéxumnen” Ho2no>1<eHHg: Ha KOOPJWHATHON IIIOCKOCTH TpauKoB (QYHKINH y =
¥3. KBagparnunas gyskuus u e€ rpaduk. 8y ax’, y = ax” in,
Crenennas ¢pyakuust. KopeHs n-ii crenesu. Sq y=a (x - m)’. Crpouts rpaux ynxmmm y = ax” + bx + ¢, ymets
14 YKa3bIBaTh KOOPAWHATHI BEPIINHBI MapadoIbl, €€ 0Cb CHMMETPHH,
HaTpaBJIeHHe BeTBel mapaboisl. M300paxaTs cCXeMaTHIeCKH
HTPOJIBHAs paboTa mo TeMe: “Kpagparnanas rpaduk QYHKIHA y = X" ¢ YUETHBIM U HEYETHBIM n. [IoHUMATE
q)yHKHI/ISI. KOpeHL n-i crenenu CMBICJI 3aIucei BUIa 3\/3, 4\/3 U T. O., TJI€ a — HEKOTOPOEC YHUCIIO.
HmeTs mpencTaBieHue 0 HAXOXKACHUU KOPHEH n-if cTeneHu ¢
MIOMOIIBIO KaNbKYJISITOpa
1Ba 2. YpaBHeHHUs] H HEPaBEeHCTBA C OHOI 14 4 Pemrate ypaBHeHUs TpeTbell U 4ETBEPTOI CTETIEHU C MOMOIIBIO
nepeMeHHON. pa3i0XKeHUs Ha MHOXKUTENN U BBEJICHUE BCIIOMOTaTEIbHBIX
§5. YpaBHeHus ¢ 0HOI IepeMeHHOM. 8u NIepEeMEHHBIX, B YACTHOCTH PelIaTh OMKBaJpaTHbIC
§6. HepaBeHcTBa ¢ 01HON EpEeMEHHOM. 6u ypaBHeHUs. Pemats 1po0OHbIE palioHaIbHbIE YPAaBHEHUS, CBOAS
1u HX K IEJNBIM YyPaBHEHHSM C MOCIEAYIOIEN TPOBEPKON KOPHEIL.
HTpOIbHAsI paboTa 1o TeMe: “YpaBHEHUS PemaTe HepaBeHCTBA BTOPOH CTETICHH, HCIIONbB3Ys IpaduuecKre
HEPaBEHCTBA C OJHOI MEpPEMEHHO peacTaBiIeHus. crnoap30BaTh METO HHTEPBANIOB I PELICHHUS
HECJIOJKHBIX PallMOHATIbHBIX HEPABEHCTB
a 3. YpaBHeHHs M HEPaBEHCTBA ¢ ABYMS 174 CrponTs rpadukn ypaBHEHHUH ¢ IByMS IEPEMEHHBIMH B TIPO-
1eHHBIMH. CTEHINX CITydasx, Korjga rpagukoM sBIsieTcs psiMasi, napadoua,
/. YpaBHEHMsI ¢ JBYMsI IEPEMEHHBIMU U UX 124 rurnepooia, OKpYKHOCTh. Mcronbp30BaTh UX Uil TpaduuecKoro
CHCTEMBI. peIlIeHHs] CUCTEM ypaBHEHUH C IBYMS EPEMEHHBIMH.
. HepaBeHcTBa ¢ AByMs IIEPEMEHHBIMHU U MX 54 PemaTh criocoO0M MOACTaHOBKH CHCTEMBI JIBYX YPaBHEHUIA C
CUCTEMBL. JBYMs IEpEMEHHBIMHU, B KOTOPBIX OJTHO ypaBHEHHE MEePBOii
1g CTEIEHH, a APYroe — BTOPOM cTeneHu. PemaTe TeKCTOBbIE
“ 3aJ[a4M, UCIONB3Ys B KAUECTBE anreOpandeckoi MOIENIN CUCTEMY
HTPOIIbHAs PAdOTA N0 TEME: yPaBHeH,I:M 1 YpaBHEHHH BTOPO CTENEHH C ABYMsI IEPEMEHHBIMHU; PEIIATh
HEPABCHCTEA € JABYMS HIEPEMEHHBIMH COCTaBIICHHYIO CHCTEMY, HHTEPIIPETUPOBATH PE3YNbTAT
Ba 3. ApudMeTHyecKasi M reOMeTPpUYECKas 15 4. [TpumeHATh MHAEKCHBIE 0003HAYCHUS ISl WICHOB ITOCTIe-
NPOTrPEeCCHH . JoarenpHocTel. [IpuBoIUTE MpUMeEpHI 3a1aHUs OCIEN0-
§9. Apudpmerrndeckas mporpeccus. 8q BaTeIbHOCTEH (POPMYJIIOH N-TO WieHa U PeKYPPEHTHOH (OpPMYIIOH.
'pojibHas pabota o Teme: “Apudmerndeckas 1 BoiBouTh (hOpMYJIBI N-TO YIeHA apUPMETHIECKOM MPOrpeccuu u
nporpeccust” TeOMETPUUECKON MPOTpecCuu, CyMMBbI IIEPBBIX N YJICHOB
§10. TeoMeTpruecKas MpOrpecCHsl. T4 apuQMeTHYECKO 1 TeOMETPHUECKON MPOTPECCHIA, PeIIaTh 3aa4u
I C MCIIOJIb30BaHNEM 3TUX GopMyI. Jloka3bIBaTh
XapaKTEePUCTUYECKOE CBOMCTBO apr(pMeTHIecKon 1
yosbHas paboTa mo Teme: “I'eomeTpudeckas reOMETPUYECKON POTrPECCHI.
eccus” Pemate 3a1aun Ha CIOXKHBIE IPOLEHTHI, UCTIONB3YS MPU HE-
00XOJMMOCTH KaJIbKYJISTOD
a 5.2J1eMeHThbI CTATHCTHKH M TEOPUH 13 4 BrimonHuTh epedop Bcex BO3MOXKHBIX BAPHAHTOB JUIA Iepecyéra
ITHOCTEIi . 00beKTOB ¥ KoMOMHAIMH. [IpuMeHsATh NpaBHiIO0 KOMOMHATOPHOTO
)JIeMEHThl KOMOMHATOPHKH. 9q YMHOXKEHHUSL.
{auanbHEIE CBENIEHUS U3 TEOPHH 44 Pacrnio3HaBaTh 3a/1a4M Ha BEIUMCIICHHE YHCIIA IEPECTAHOBOK,
THOCTEMN. pa3MeluleHui, CoOueTaHui U MPUMEHATh COOTBETCTBYIOIIUE
1y (bopmyIbL.
Brrancnars yacToTy cirydaitHoro coobrtrs. OneHnBaTh Be-
OHTpOJIbHAS paboTa 1Mo TeMe: “ DIeMEHTHI POSITHOCTB CIIy4aifHOTO COOBITHS C IOMOIIBIO YAaCTOTHI, YCTa-
CTATUCTHKHU ¥ TEOPUU BEPOSATHOCTEH ~ HOBJICHHOH OIBITHBIM IyTEM. HaxoIuTh BEPOATHOCTD CIy4aiiHOro
COOBITHS HA OCHOBE KJIACCHYECKOTO OIPEAEIIEHHS BEPOSITHOCTH.
[TpuBOIMTH MPUMEPHI TOCTOBEPHBIX M HEBO3MOKHBIX COOBITHH.
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TPEBOBAHUA K PE3VYJIBTATAM OBYUEHUA 1 OCBOEHUIO COAEPXXAHUA KYPCA

HporpaMMa obecneurBaer JOCTUIKEHHUE CICAYIOIINX PE3YyJIbTATOB OCBOCHUSA O6paSOBaT€J'IBHOﬁ nporpaMMbl OCHOBHOT'O 0611161"0

obOpazoBaHus:
JAUYHOCHHbLE:

1) chopMHPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YIEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00yYaromuXcsa K CAMOPa3BUTHIO U Ca-
M0OOPa30BaHUIO HA OCHOBE MOTHBAIMU K O0YUYEHUIO U TIO3HAHUIO, BEIOOPY JalbHEHIIET0 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH




B MHpe npodeccrii ¥ MpodeCCHOHATBHBIX MPEATIOYTSHHH, 0CO3HAHHOMY TTOCTPOSHUIO MHANBUAYAIBHON 00pa30BaTeIbHOM
TPAEKTOPUU C YUETOM YCTONUMBBIX MTO3HABATEIbHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH LIEJIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEH-
HOW NPaKTHKY;

3) chopMHPOBAaHHOCTH KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMM, CTApIIUMH 1
MJIQJILIMMU B 00pa3oBaTeIbHOM, 0OIIECTBEHHO 10JIE3HOH, y4eOHO-HCCIIeI0BATENLCKOM, TBOPYECKOH M APYTHX BUAAX JESTEIb-
HOCTH;

4) yMeHHe SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOH W MICEMEHHOHN pedd, IOHMMAaTh CMBICT IIOCTABJICHHOW 3a/1a4H,
BBICTPAaWBAaTh APTYMEHTAIINIO, IPUBOIUTH IPUMEPHI H KOHTPIIPUMEPHL;

5) mpencraBlIeHHE O MAaTEMaTHYECKON HaykKe Kak cepe JeI0OBeUeCKOH IesITeNbHOCTH, 00 dTanax e€ pa3BUTHs, O e€ 3HAYNMOCTH
JUTS Pa3BUTHS [IUBHIIN3AIHM;

6) KPUTHUYHOCTH MBIIIJICHNS, YMCHHE PACTIO3HABATH JIOTHYSCKN HEKOPPEKTHBIE BRICKA3bIBAHNUS, OTIIMYATh THIIOTE3Y OT (haKTa;

7) KpeaTHMBHOCTH MBIIIJICHUS, HHUIIMATHBA, HAXO{YUBOCTh, aKTUBHOCTH IIPU PELICHUH anreOpanyeckux 3a1ay;

8) yMeHune KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTaT YUeOHOH MaTeMaTHIECKON JIESITeIbHOCTH;

9) cnocoOHOCTH K AMOIIMOHAILHOMY BOCIIPHATHIO MAaTEMaTHIECKIX 0OBEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUH.

MemanpeomentHvle:

1) yMeHHe caMOCTOSITENBHO IIAHUPOBATh aJbTEPHATUBHBIE IIYTH JOCTH)KEHHMS 1IeJIel, 0CO3HaHHO BBIOMpaTh Hanboiee addek-
TUBHBIE CIIOCOOBI PEIIeHHs] YIeOHBIX U TI03HABATEIBHBIX 3a/1a4;

2) yMeHHe OCYIIECTBIATH KOHTPOJb IT0 Pe3yiIbTaTy U IO CIIOCO0y EHCTBHS Ha YPOBHE MPOM3BOIHHOTO BHUMAHUS U BHOCUTH HE-
00X0aMMBIE KOPPEKTHBHL,

3) yMmeHHe aJeKBaTHO OIICHWBATh MIPABUIHHOCTD WIIM OMIHOOYHOCTH BHITIOTHEHUS YIeOHOI 3a1aun, e€ 00beKTHBHYIO TPYAHOCTD U
CcOOCTBEHHBIC BO3MOKHOCTH €€ PEIICHHUS;

4) oco3HaHHOE BJIAJICHHUE JIOTHICCKUMH JICHCTBHAMU OTNPEICIICHHS TOHATHH, 0000IIECHNS, YCTAHOBIICHHS aHAIIOTHH, Kilaccu(uka-
I[UM HAa OCHOBE CAMOCTOSITEIILHOTO BBIOOPA OCHOBAHUH U KPUTEPHUEB, YCTAaHOBICHUS POIOBHUIOBBIX CBS3EH;

5) yMeHHe ycTaHaBJIMUBaTh IPUYNHHO-CIICICTBEHHBIE CBSA3U; CTPOUTH JIOTHUECKOE PACCYXACHHUE, AejaTh yMO3aKIoueHHe (MHIYK-
TUBHOE, IeAYKTUBHOE U IO aHAJIOTUH) U BHIBOJIBI;

6) yMeHHe co3/1aBaTh, IPUMEHSTH U IPEOOPa30BHIBATH 3HAKOBO- CHMBOJIMYECKUE CPE/ICTBA, MOJICIIU U CXEMBI JJIsl pELICHUs y4ueh-
HBIX 1 IIO3HABATEJIbHBIX 3a/1a4;

7) yMeHHue OpraHH30BBIBATh Y4€OHOE COTPYJHUYECTBO U COBMECTHYIO JISSITEILHOCTD C YUUTEIEM M CBEPCTHHUKAMU: OTPEIEIISTh
LIeNH, pactpeneneHue (pyHKIWA 1 poJiel y9aCTHUKOB, B3aHMOICHCTBHIE U 00IIHE CITOCOOBI paboTh, yMeHHE paboTaTh B
TPYIIIe: HAXOIUTh O0IIee pelIeHNe U pa3pemaTh KOHPIUKTH Ha OCHOBE COTJIACOBAHUS IMTO3UINN M YU&Ta HHTEPECOB; CITyIIaTh
naptHEpa; GOpPMYIHPOBATh, APTYMEHTHPOBATh H OTCTANBATH CBOE MHEHHE;

8) chopMUPOBAaHHOCTE U pa3BUTHE YICOHON M OOMICTIONH30BATEIIHCKOM KOMIIETEHTHOCTH B 00JIACTH MCIIONIB30BaHHS HHPOpMa-
MHOHHO-KOMMYHHUKAaHOHHEIX TexHonorui (MK T-koMIeTeHTHOCTH);

9) mepBOHaYaNBHEIC PEACTABICHUS 00 HIESIX U O METOIaX MAaTEMAaTHKH KaK 00 YHUBEPCaIbHOM S3bIKE HAYKU U TEXHUKH, O
CpEeICTBE MOJICIINPOBAHUS ABJICHUHN U IIPOIIECCOB,;

10) yMeHHe BHJIETh MaTEMaTHYECKYIO 3a]]a4y B KOHTEKCTE MPOOJIEMHON CUTYAIlMU B IPYrUX JUCHUILIMHAX, B OKPYIKAIOIIEH KU3HHU;

11) yMeHHe HaXOAUTH B Pa3IMYHBIX HCTOYHHKAX WH(OpMALNIO, HEOOXOAUMYIO JUIS PEICHHsT MaTeMaTHYECKUX po0IeM, 1
MPECTABIATH € B MOHATHOU (hopMe; MPUHUMATD PEIICHUE B YCIOBHSIX HEMOJHON M U30BITOYHOM, TOUHON M BEPOSATHOCTHOU
nHpopmanny;

12) ymeHue MOHUMATh U UCTIOJIB30BaTh MAaTeMAaTHIECKUE CPENICTBA HATTSAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U JIP.) JJIs UILTIO-
CTpaIiy, MHTEPIIPETALIUH, apTYMEHTAIINY;

13) yMmeHHe BBIIBUTATh TUIIOTE3BI IPU PEIICHUH YICOHBIX 3324 H IOHUMATh HEOOXOUMOCTh UX MIPOBEPKH;

14) ymeHHe IpUMEHSTh HHIYKTHBHEIC U IEAYKTUBHBIC CIIOCOOBI pacCyKICHUH, BUACTh pa3IMYHbIC CTPATETHU PEIICHUS 3a/1aY;

15) nmoHMMaHWE CYITHOCTH aJrOPUTMHICCKUX MPENMUCAHNN H YMEHHE TEHCTBOBATh B COOTBETCTBUH C IPEJIOKCHHBIM AITOPHT-
MOM;

16) ymeHHe cCaMOCTOSATENIFHO CTaBUTh LIEJIH, BEIOUPATh U CO3/aBaTh aJTOPUTMBI I PELICHUS y4eOHBIX MaTeMaTHIECKHUX MPOo0IIeM;

17) ymeHHe IIIaHUPOBATh M OCYIIECTBIIATE AEATEIbHOCTh, HAIIPABJICHHYIO HA PEIICHHUE 3a/1a4 UCCIIEI0BATEIbCKOTO XapaKTepa.

npeomemnole:

1) ymenue paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTYPHPOBAaHUE, U3BJICUEHHE HEOOXOAUMON HHPOPMALIUH), TOYHO U
IPaMOTHO BBIPa)kaTh CBOM MBICTIH B YCTHOH M MHCHMEHHOM pPeyH, MPUMEHSSI MaTeMAaTHUECKYI0 TEPMHUHOJIOTHIO ¥ CHMBOJIHKY,
HCIOJIB30BaTh Pa3IMYHbIE I3BIKH MAaTEMAaTHKH (CIIOBECHBIN, CHMBOJINYECKHUH, rpadynueckuii), 000CHOBBIBATH CYKICHHUS, IPOBO-
IUTH KIIacCH(UKAIUIO, TOKA3hIBATh MATEMATHICCKHAEC YTBEPIKICHUS;

2) BnageHUe 0a30BBIM IMOHATUIHBIM aIlapaToM: MMETh IIPEICTABICHUE O YUCIIE, BIIaJICHUE CHMBOJIBHBIM SI3BIKOM aIreOphl, 3HAHHE
AJIEMEHTaPHBIX (PYHKIMOHAIBHBIX 3aBUCHMOCTEH, IMETh MPECTABICHHE O CTATUCTHYCCKIX 3aKOHOMEPHOCTSIX B peallb HOM
MHpE U O Pa3InYHBIX CII0CO0aX MX M3yUeHHs, 00 OCOOEHHOCTSAX BBIBOJIOB M IIPOTHO30B, HOCSIIMX BEPOSITHOCTHBIN XapaKTep;

3) yMeHHe BBINOJHATH aredpanyeckre Mpeodpa3oBaHus PallOHAIBHBIX BEIPAKEHHUH, MPUMEHATD UX JUIS PEIICHHs yIeOHbIX
MaTeMaTHYeCKHX 3aJ1a4 1 3a/1a4, BO3HUKAIOIINX B CMEXKHBIX y4eOHbIX IPeIMETax;

4) ymeHHe HOJIBb30BaTHCS MAaTEMATHIECKUMHU (POPMYJIaMH U CAMOCTOSATEIIBHO COCTaBIATH (OPMYIIBI 3aBHCUMOCTEH MKy BEJIH-
YHHAMHU Ha OCHOBE 00OOIIEHNUS YaCTHBIX CIIy4aeB U SKCIIEPHMEHTA,

5) yMmeHme pemath JUHEHHbIE U KBaApaTHBIC YPaBHEHHS U HEPABEHCTBA, a TAK)KE IPUBOIUMBIC K HUM YpPaBHEHH, HEPAaBEHCTBA,
CHCTEMBI; IPUMEHSTH IpadiuecKue MpeICTaBICHNS IS PEIICHUS U UCCIIeIOBaHNs yPaBHEHNH, HEPABEHCTB, CHCTEM;
MIPUMEHSTH MOJTyICHHBIC YMEHUS U PEIICHNS 3a1a4 U3 MaTeMaTHKH, CMEXHBIX PEAMETOB, PAKTHUKH;

6) oBIaJgeHUE CUCTEMOH (YHKIIMOHAJIBHBIX MOHATHH, (YHKIMOHAIBHBIM S3bIKOM U CUMBOJINKOW, YMEHHE CTPOUTH TPadUKH
(YHKIMH, ONMCHIBATH UX CBOWCTBA, HCHOJIB30BaTh (PYHKINOHAIBEHO-TpadMuecKHe PeICTaBICHHS AJIs OTIMCAHUS U aHAIN3a
MaTeMAaTUYECKUX 3aJjad U PealbHbIX 3aBUCUMOCTEH;

7) oOBIaJeHNE OCHOBHBIMH CIIOCOOaMH NPE/ICTABICHUS U aHAJIN3a CTATUCTUUECKHUX JaHHBIX; YMEHHE pelaTh 3a/jaui Ha HaX0xkK/ie-
HHE YacTOTHI U BEPOSITHOCTH CITy4aiiHBIX COOBITHIA;



8) yMmeHme MpUMEHSTh U3ydeHHBIE OHATHS, Pe3yIbTaThl 1 METOABI IIPH PEIICHUH 33144 U3 PA3JIMIHBIX pa3fesioB Kypca, B TOM
YHCIIe 3a/1a4, He CBOJSIIMXCS K HEMOCPEACTBEHHOMY NMPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

[Tnanupyemble pe3yabTaThl H3yUeHHs Kypca ainreOpsl B 7-9 kiaccax
PALIMOHAJIBHBIE UNCJIA
BbInycKHUK Hay4YHTCS:

1) moHMMaTh OCOOCHHOCTH AECATHIHONW CHCTEMBI CUHCIICHUS;

2) BHaneTh NOHATHSIMH, CBA3aHHBIMU C ACITUMOCTBIO HATYPATIbHBIX YHCEI;

3) BBIpaXkaTh YMCIA B SKBUBAJCHTHHIX (OpMax, BEIOMpass HanOoJiee MOIXOAANIYI0 B 3aBUCHMOCTH OT KOHKPETHOH CHUTYAIHH;

4) cpaBHHUBATH U YHOPSJOYNBATH PALHOHATIBHBIC YHCIA;

5) BBIIOJHATH BBIYHUCIICHHS C PAMOHAIBHBIMHU YUCIIAMH, COYETast yCTHBIE U MUCbMEHHBIC IPHEMBbI BBIYUCICHUH, TIPUMEHEHUE
KaJIbKyJISITOPA;

6) HCTONB30BATh MOHSITHS U YMEHHUS, CBS3aHHBIE C MPONOPIIMOHAIBLHOCTHIO BEJIMUMH, IPOLIEHTAMHU B XO/I€ PEIICHHsI MaTeMaTH4e-
CKHX 3214 ¥ 33124 U3 CMEXHBIX [IPEIMETOB, BHITIOJIHATH HECIIOKHBIE MPAKTUIECKHE PACUETHI.

BBINTyCKHUK MOTYYHUT BO3MOXKHOCTb:

7) TO3HAaKOMHUTHCS C O3UIIHOHHBIMU CUCTEMaMH CUHCIICHHSI C OCHOBaHHUSMH, OTJIMYHBIME 0T 10;

8) yriyOuTh M pa3BHUTh NMPEACTABICHNS O HATYPAIBHBIX YHCJIAX U CBOUCTBAX JCIMMOCTH;

9) Hay4YMTbCS UCIIOJIH30BATh NPUEMBI, PAIIMOHAIN3UPYIOLINE BHIYUCICHNUS, IPUOOPECTH MIPUBBIYKY KOHTPOIMPOBATH BHIYNCIICHHS,
BEIOMpAst NOAXOMAMINN ISl CUTYAIHH CIOCO0.

JIECTBUTEJIbHBIE UUCJIA

BbITycKHUK HAy4IHTCS:

1) ucronp30BaTh HAYATBHBIC TIPEICTABICHHS O MHOKECTBE ICHCTBUTENBHBIX YHCET,;

2) BUaneTh MOHATHEM KBaJIPAaTHOTO KOPHS, IIPUMEHSTh €T0 B BEIYUCIICHUSIX.

BhIIIyCKHUK NIOJIy4UT BO3MOKHOCTB:

3) Pa3BUTH NPEACTABJICHUC O YMCJIE U YUCJIOBBIX CUCTEMAX OT HAaTypaJbHBIX 1O }leﬁCTBHTeHLHBIX qucet1; 0 poji BBIYMCIICHUI B
YeJI0BEUYECKOM MPaKTHKE;

4) pa3BUTh U YIIyOUTh 3HAHUSA O JCCATUUHON 3aMUCH JCHCTBUTEIBHBIX YKCe (IEPUOIHMUSCKUE U HETIEPUOIUICCKUC IPOOH).

U3MEPEHNS, TIPUBJIMXKEHW S, OLIEHKN

BblllyCKHUK Hay4uTCS:

1) mcnonb30BaTh B XOA€ PEIICHNMS 3a/a4 3JIEMCHTapHbBIE MIPEACTABIICHNS, CBI3aHHBIC C MPUOIMKECHHBIMY 3HAYCHNSIMH BEJIMIHUH.

BBIITyCKHUK MOTYYUT BO3MOXHOCTB!

2) TOHSTH, YTO YHCIIOBHIE JAHHBIC, KOTOPBIC NCTIONB3YIOTCS ISl XapaKTEPUCTHKN OOBEKTOB OKPY KAIOIIET0 MHPA, SIBISTFOTCS
MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO IO 3aIMCH MTPHUOIMKEHHBIX 3HAUCHUH, COJIEP)KAIIMXCS B MH()OPMAaMOHHBIX
HCTOYHHKAX, MOXKHO CYAAUTH O MOTPEIIHOCTH MPUOIIVIKEHHUS;

3) THOHSTH, YTO MOTPEIIHOCTD PE3yIbTATa BHIYUCICHHUI JOIDKHA OBITH COM3MEPHMa C TIOTPEIIHOCTHIO NCXOJHBIX JaHHBIX.

AJITEBPAMYECKUE BbIPAXKEHU A

BrlllyCKHUK Hay4uTCS:

1) BiaseTh MOHATHAMH «TOXIECTBOY, KTOXKAECCTBEHHOE MPe0Opa3oBaHKey», pellaTh 3a/1a4u, CoJepiKalliue OyKBEHHbIC ITaHHBIE;
paborats ¢ popmynamu;

2) BBINONHATH PE0OPa30BaHUS BRIPAKEHHH, COAECPIKAIINX CTEIICHH C IIETIBIMH MTOKa3aTeIsIMH U KBaJApaTHBIE KOPHHU;

3) BBITIOJIHATH TOXACCTBCHHBIC HpeO6pa3OBaHI/I$I panroOHaJIBHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBE IpaBUJI HeﬁCTBHﬁ HaJ MHOTOYJICHAMH U
anreOpandecKuMH IpoOsSIMHU;

4) BBIOJHATH PA3JI0’KCHNE MHOTOYJICHOB HA MHOXKHTEIH.

BBIITyCKHUK MOTyYUT BO3MOXHOCTb:

5) Hay4dUTHCS BBINOJIHATH MHOTOIIArOBBIE ITPE0OPA30BaHMS PALMOHAIBHBIX BEIPAKEHUH, IPUMEHSISI IIMPOKUHA HAOOp CII0cO000B 1
IIPUEMOB;

6) TPUMEHATH TOKJECTBEHHBIC MPeoOpa30BaHMA IS PEIIeHH 3a/1a4 U3 Pa3JIMYHBIX Pa3AesioB Kypca (HampuMep, Ui HaXOX JCHUS
HauOOJIBIIEr0/HAUMEHBILIETO 3HAUCHHUS BBIPAKEHHMS).

YPABHEHUS

BalllycKHUK Hay4uTCS:

1) pemaTb OCHOBHBIE BU/BI PAIIMOHAIBHBIX YPaBHEHHUH C OHOI ITEpeMEHHOM, CHCTEMBI IBYX YPAaBHEHHUH C IByMS IlepeMEeHHBIMU;

2) NOHMMAaTh ypaBHEHHE KaK BaKHEHIIYI0 MaTeMaTHYECKYIO MOJIEIb JUIsl OIIMCAHUSI U U3y4YEHHsI Pa3HOOOPA3HBIX PEAIbHBIX CH-
Tyalyi, pemarh TEKCTOBBIEC 3aJaul ITeOpandecKiM METOI0M;

3) npuMeHsTh rpaduecKue IPEICTABICHHS I UCCIIEOBaHNs YPaBHEHUH, MCCIIEIOBAHMS 1 PEIICHHS CHCTEM YpaBHEHUH ¢
JIBYMsI TIEpEMEHHBIMH.

BBIITyCKHUK MOJTyYHUT BO3MOXHOCTb:

4) oBnajeTh crieNMANBFHBIMY IPUEMAMH PEIICHNS] YPABHEHUI U CHCTEM YpaBHEHUI; yBEPEHHO IIPUMEHSTH anmnapaT ypaBHEHUH JUIs
pelIeHus pa3HOOOPa3HBIX 337a4 U3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, PAKTHKH;

5) npuMeHsTh rpaduuecKue MpeaCcTaBISHMs IS NCCIeI0BaHUs YpaBHEHUH, CUCTEM ypaBHEHUH, cofepKaimnux OyKBEHHBIE KO-
3¢ UITIEHTHI.

HEPABEHCTBA

BrlllycKHUK Hay4uTCS:

1) TIOHUMATh U IIPUMEHATH TCPMUHOJIOTHUIO 1 CUMBOJIMKY, CBA3aHHBIC C OTHOIICHHUEM HEPAaBCHCTBA, CBOMCTBA YHUCIIOBBIX HEpa-
BEHCTB;

2) pemath JMHEHHBIE HEPABESHCTBA C OJHON NMEPEMEHHON M MX CUCTEMBI; peliaTh KBaJlpaTHbIe HEPaBEHCTBA C ONOPOI Ha rpa-
(rueckue npeacTaBIeHNs;

3) TNpHUMEHSTH anmnapar HepaBEeHCTB JUI PEIICHHS 33/1a4 U3 pa3In4HbIX Pa3eioB Kypca.

BBIITyCKHUK MOJTyYHUT BO3MOXHOCTh HAYYUTHCS:



4) pa3zHooOpa3HBIM IpHEMaM J0Ka3aTeIbCTBA HEPAaBEHCTB; YBEPEHHO IIPUMEHSATD allllapaT HePaBEeHCTB I PeIeHHs pa3-
HOOOpa3HBIX MaTeMaTHYECKHX 3aJ1a4 U 3a]1a4 U3 CMEXHBIX IIPEIMETOB, TPAKTUKH;

5) npuMeHsTh rpadyecKre MPeICTaBICHHs I UCCIIEI0BaHNs HEPABEHCTB, CUCTEM HEPaBEHCTB, CO/ICPKAINX OyKBEHHbIE
K03(h(PULIMECHTBI.

OCHOBHBIE ITOHATHA. YNCIJIOBBIE ®YHKIINU
BbITycKHUK HAy4IHTCS:
1) mOHMMATP U HCIIONB30BATh ()YHKIIMOHAJBHBIC MOHATHUS U S3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);
2) cTpouTh IpadyKH AMEMEHTAPHBIX (YHKINH; UCCIEI0BATh CBOWCTBA YMCIOBHIX (DYHKINH Ha OCHOBE M3yUEHHS TOBEICHHS UX
rpaduKoB;
3) moHMMaTh QYHKIMIO KaK BXKHEHITYI0 MaTEMaTHIECKYIO MOJIETb AJIsl OTIMCAHUS IIPOLIECCOB M SIBIICHUH OKPY’KArOIIET0 MHPA,
MPUMEHATH (DYHKIIMOHATIBHBIN SI3BIK JUTA ONMMCAHKA M NCCIIEIOBAHMUS 3aBUCHMOCTER MEXK Ty (DM3MICCKUMU BEIININHAMH.
BBINTyCKHUK MOTYYUT BO3MOXHOCTh HAYYHUTHCS:
4) MPOBOJWTH MCCIIEOBAHUS, CBSI3aHHbBIE C M3YUYECHHEM CBOWCTB (DYHKIIHI, B TOM YHCJIE C HCIIOJIb30BAaHNEM KOMIIBIOTEpA; Ha
OCHOBE Ipa)MKOB U3Y4EHHBIX (QYHKIUI CTPOUTH OoJIee C0KHBIE rpaduKH (KYCOUHO-33/IaHHBIE, C «BBIKOJIOTBIMU» TOUKAMH U
T. IL.);
5) ucnoabp30BaTh (DYHKIIMOHAIBHBIE IIPECTABICHNS U CBOMCTBA (QYHKIMIT VISl pEIICHUs] MAaTEeMaTHYECKHUX 3a/1ad U3 Pa3iIMd HbIX
pasiesoB Kypca.
UHNCJIOBBIE ITOCJIIEJOBATEJIBHOCTU
BbITycKHUK HAay4IHTCS:
1) MOHMMATh M UCIIONB30BATh A3BIK MOCIEIOBATEILHOCTEH (TEpMUHBI, CHMBOIMIECKHE 0003HAUCHU);
2) mpuMeHSTHh (POPMYIIBI, CBSI3aHHBIE C ApUPMETHIESCKOI U TEOMETPHUECKON IPOTPECCHii, U armapaT, chOpMHPOBAHHBINA TIpH
U3Y4YCHUH APYTHX PA3eNoB Kypca, K PEHICHHIO 331ad, B TOM YHCIIC ¢ KOHTEKCTOM M3 PEaIbHOM KU3HH.
BI)IHyCKHI/IK IMOJYYHUT BO3MOXKXHOCTH HAYUUTLCA:
3) pewath KOMOMHUPOBAHHBIE 33J[a4H C IPUMEHEHHEM (HOPMYII II-T'O WieHa U CyMMBI IIEPBBIX I1 YWICHOB apUPMETHIECKOH 1
TEOMETPUUYECKOH IPOrPeECCUid, IPUMEHSS IIPU 3TOM allapaT YpaBHEHUH U HEPAaBEHCTB; |
4) noHnMare apuHMETHIECKYIO0 U TEOMETPUIECKYIO IIPOrPECCHH KaK (pYHKIMU HATypaJIbHOTO apryMEHTa; CBSI3bIBAaTh apUd-
METHYECKYIO TIPOTPECCHIO C IMHEHHBIM POCTOM, F€OMETPUYECKYIO0 — C 3KCIIOHEHIUAJIBHBIM POCTOM.
OIIMCATEJIbHASI CTATUCTUKA
BBIITyCKHUK Hay4IHUTCSI HCTIOIB30BATh MPOCTEHIINE CIIOCOOBI MPECTaBICHNS M aHAIN3a CTATHCTHYCCKUX JTaHHBIX.
BBIITyCKHUK MOTYYUT BO3MOXKHOCTH IPHOOPECTH NEPBOHAYAIBHBIN OMBIT OPraHU3aIMK cOOpa JaHHBIX MPH MPOBEACHUH OIIpOCca
00IIECTBEHHOTO0 MHEHHS, OCYIIECTBIATh UX aHAJN3, IPEICTABIATh PE3yIbTaThl ONIPOCca B BUIE TaOJIUIIBI, AUATPAMMBI.
CJIYYAVHBIE COBBITUS U BEPOSITHOCTh
BBITycKHUK HayIHUTCSI HAXOJUTh OTHOCHUTENBHYIO YaCTOTY U BEPOATHOCTh CIY4aHHOTO COOBITHSI.
BBITyCKHUK MOTy9UT BO3MOXKHOCTH IIPUOOPECTH OIBIT IIPOBECHUS CITyJaifHBIX SKCIIEPUMEHTOB, B TOM YHCJIE, C TIOMOIIBIO
KOMIBIOTECPHOTO MOACTIUPOBAHUSA, UHTCPIIPETALIUU UX PE3YJILTATOB.
KOMBMHATOPUKA
BpInyckHUK Hay4dHTCS peliaTh KOMOMHATOPHBIE 33]]a4K Ha HaXOXK/IeHHE YUciIa 00bEKTOB MM KOMOMHAIIHMH.
BI)IHyCKHI/IK IMOJYYHUT BO3MOXKXHOCTH HAYUUTHCA HCKOTOPBIMHU CIICIUAJIBHBIM IMPpHUEMaM pEIICHUA KOM6I/IHaTOpHI)IX 3aJa4.

JIMTEPATYPA JJIA YUUTEJIA
1.  ®denepanbHbIil rocyAapCTBEHHBIH 00pa30BaTENLHBIN CTaHAAPT 001Iero 0Opa3oBaHusl.
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