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IosicHuTeNLHAA 3aNINCKA

[Iporpamma kypca «AnreOpa» cocTaBlieHa B COOTBETCTBMM C TpeOoBaHusMH DenepanbHOr0 TOCYIapCTBEHHOTO
00pa30BaTeNbHOrO CTaHJapTa OCHOBHOT'O 00111ero 00pa3oBaHUs 10 MaTEMATHKE.

N3ydenne anreOpbl MO JaHHOM MIporpaMMe CIocoOCTBYET (DOPMHUPOBAHHMIO Y YYAIUXCS JIMYHOCTHBIX, METalpeIMETHBIX U
MIPEIMETHBIX PE3YJIbTaTOB OOYUYEHHUS, COOTBETCTBYIOIMMX TpeOoBaHUsIM DeaepallbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJiapTa OCHOBHOTO 00111er0 00pa3oBaHus.

JINYHOCTHBIE pe3yabTaTbl:

1) BocmuTaHuE POCCHUHUCKOM TpaKIAHCKOM HWACHTUYHOCTU: MAaTPUOTU3MA, YyBaxkeHUs K OrTedyecTBy, OCO3HaHHE BKJIaja
OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHUE K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCS K CAaMOPA3BUTHIO M CAaMOOOPA30BaHMIO Ha
OCHOBE MOTHBAIIMU K O0YUECHHIO U MTO3HAHUIO;

3) oco3HaHHBIN BBIOOP U IOCTPOCHUE JAaTbHEHIIICH WHINBUIYATbHONW TPACKTOpUU 0Opa3oBaHus HA 0a3e OPUECHTHUPOBKU B MUPE
npodeccuii 1 MPoPECCHOHATBHBIX TPEAMOYTCHHH C y4ETOM yCTOWYWBBIX TO3HABATEIBHBIX MHTEPECOB, a TaKKE Ha OCHOBE
(dhopMHUpOBaHUS YBAKUTEIHLHOTO OTHOIIEHUS K TPY/Y, PA3BUTHE OIBITA YYACTHUS B COIUATIBLHO 3HAUUMOM TPY/IE;

4) ymMmeHue KOHTPOJIUPOBATh MPOLECC U Pe3yIbTaT yUeOHON U MaTeMaTHUEeCKOU IeATEIbHOCTH;
5) KpUTUYHOCTH MBIIICHUS], UHULIMATUBA, HAXOAYUBOCTb, aKTUBHOCTb IPU PEIICHUA MaTEMAaTUYECKUX 3a/1ay.

MeTanpeaMeTHble pe3yJbTAThI:



1) ymMeHue caMOCTOSITENIbHO OMPENENsATh eI CBOEro oOy4yeHus, CTaBUTh U (OPMyYJIUpOBaTh AJis ceOs HOBbIE 3aa4uM B yuéoe,
pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MTO3HABATEILHOU JEATEILHOCTH;

2) yMEHHME COOTHOCHTH CBOM JEWUCTBUS C IUIAHMPYEMBIMHU PpE3yJlbTaTaMU, OCYIIECTBISATH KOHTPOJIb CBOEH NEATEIbHOCTU B
MpoLecce JOCTIKEHUS pe3ylibTaTa, OINpeNemsTh CHOCOObI ACUCTBHI B paMKax MPENIOXKEHHBIX YCIOBHM M TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JEHUCTBUS B COOTBETCTBUH C U3MEHSIOLIEHCS CUTYyalUEH;

3) YMCHUC OIPCACIIATL IMOHATHA, CO3/1aBaTb 0606H16HI/I$I, YCTaHAaBJIMBATb aHAJIOTHH, KJ'IaCCI/IqDI/II_[I/IPOBaTB, CaMOCTOATCIBHO
BBI6I/IpaTL OCHOBAHUA U KPUTCPHUHN OJIA KJI&CCH(i)HKaHI/II/I;

4) YMCHHUC YCTAHABJIUBATDb IIPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH JJOTHUYCCKOC PACCYIKACHUC, YMO3AKIIIOUYCHHUC (I/IHIIYKTI/IBHOG,
ACAYKTHUBHOC U 110 aHaHOFI/II/I) Hn OCJIaThb BBIBOJbI,

5) Pa3BUTHC KOMIICTCHTHOCTH B 00J1aCTH UCIIOJIL30BAHUS HH(bOpMaI_II/IOHHO-KOMMYHI/IKa]_II/IOHHBIX TCXHOJIOT Hﬁ;

6) INCpBOHAYAJIBHBIC ITPCACTABJICHHA 00 HACAX U O METOAaX MATCMATHUKH KaK 00 YHUBCPCAJIIBHOM A3BIKC HAYKH W TCXHUKH, O
CPCACTBC MOJCIINPOBAHUA SIBJICHUM U IIPpOLCCCOB;

7) yMeHue BHIIETb MAaTEeMaTHYECKYIO 3a/layy B KOHTEKCTE€ MPOOJIEMHOW CHUTyallud B JIPYTUX AUCIUIUIMHAX, B OKpY>Karouiei
KU3HU;

8) yMeHuEe HaxXOIuTh B Pa3JIMYHBIX HCTOYHUKAX HHPOpPMAIUIO, HEOOXOAMMYIO Uil pEIIeHUs MaTeMaTHMYeCKuX 3aaad, U
NpeICTaBIsATh €€ B TNOHATHOM (opMe, NPUHUMATh pEIIEHHUE B YCJIOBHUSX HEMOJHOM WIM M30BITOYHOM, TOYHOW WU
BEPOSITHOCTHOM MH(DOpMAIINH;

9) ymeHue MOHMMATh W MCIOJB30BaTh MAaTeMaTHUYECKUE CPEJCTBAa HAIJAHOCTH (rpauku, TaOMULBI, CXEMbl W [1p.) AJs
WJUTIOCTPALIMH, UHTEPIPETALNH, apTyMEHTALlUN;

10) ymeHue BBIIBUTaTh TUIOTE3bI IPU PEIICHUH 33]1a4H, IOHUMATh HEOOXOJUMOCTh X MPOBEPKHU;

11) noHuMaHuEe CYIIHOCTH aITOPUTMHUYECKUX MPEANUCAHUI U YMEHUE JIEMCTBOBATh B COOTBETCTBUM C MPEIJI0KEHHBIM
aJTOPUTMOM.

IIpeameTHBbIE pe3ybTATHI:



1) OCO3HAHHE 3HAYCHUS MAaTEMATHUKH JIJIS1 IOBCEJHEBHOM KU3HU YCJIOBCKA,

2) mpencTaBiIeHUE O MaTeMaTHYEeCKOM HaykKe Kak cdepe MaTeMaTH4YeCKOW JeATelbHOCTH, 00 »Tamax e€ pa3BUTHS, O e
3HAYUMOCTH JJI PA3BUTHS [IUBUIN3ALINUN;

3) pasButHe yMeHUU paboTaTh € Yy4eOHBIM MaTEMaTHYECKMM TEKCTOM (aHAJIU3UpOBaTh, H3BIEKATh HEOOXOIUMYIO
uH(POPMAIIMIO), TOYHO M TPAMOTHO BBIpaKaTh CBOM MBICIH C IPUMEHEHHEM MaTeMaTH4YE€CKOW TEPMHHOJIOTHH M CHUMBOJIMKH,
MPOBOANTH KJIACCU(UKALINH, JIOTUYECKHNE 00OCHOBAHUS;

4) BriajeHue 0a30BbIM MOHITHITHBIM aIllIapaToOM MO OCHOBHBIM pa3JiejaM COJIEpKaHUS;
5) cucrematuyeckue 3HaHUS O QYHKIUAX U UX CBOMCTBAX;

6) IMPAKTUYCCKU 3HAYHUMBIC MATCMATHYCCKUC YMCHHSA MW HABBIKHM, HX IIPHMCHCHHC K PCIICHHIO MATCMATHYCCKUX U
HCMATCMATUYCCKUX 3a1da4, IIPCAIIoJIararomee YyMCHHAA!

* BBIIIOJIHATDH BEIYUCIICHUS C JEHCTBUTEILHBIMU YUCIIAMU;
* pelaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMBl YPABHEHUIN U HEPABEHCTB;

* pelaTh TEKCTOBBIE 33a4H apU(PMETUUECKUM CIIOCOOOM, C TOMOUIBIO COCTABIICHUS U PEILICHUs YPAaBHEHU, CUCTEM YpaBHEHUI
Y HEPABEHCTB;

* UCIOJBb30BaTh aNTreOpanuecKuil S3bIK ISl OMUCAHUS MPEIMETOB OKPYKAIOIIEr0 MHUpa W CO3JaHUs COOTBETCTBYIOIIUX
MaTeMaTHUYECKHUX MOJIE/ICH;

__* INPOBOAUTL ITPAKTHYCCKHC paCIIéTBII BBIYHCIICHUA C IIPOLOCHTAMH, BBIYMCIICHUSA C YHCJIOBBIMU ITIOCJICIOBATCIBHOCTSAMMU,
BBIYHCJIICHUSA CTATUCTHUCCKUX XaPAKTCPHUCTUK, BBIIIOJIHCHUC HpI/I6J'II/DKéHHI>IX BBI‘-IHCJ'ICHHﬁ;

* BBITIOJIHATH TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHAIBLHBIX BHIPAXKEHHUI; * BHIIIOIHITH ONEpalliy HaJ MHOXKECTBAMU;
* rcciieoBaTh (PYHKUMU U CTPOUTDH UX TpadUKu;
* YUTATh U UCIOJB30BaTh MH(POPMAIUIO, PEACTABICHHYIO B BUE TaOIUILIbI, TUarpaMMbl (CTOJI0YATON WM KPYTOBOI);

* pelaTh MpoCTerIe KOMOMHATOPHBIC 3a1a4H.



Ha wnsydenue anreOpsl B 7—9 Kilaccax OCHOBHOM MIKOJIBI OTBEAECHO 3 y4ueOHBIX Yaca B HEAETI0 B TEUYEHUE KaKIOro rojaa
oOyuenus, Bcero 306 yacos.

ILliianupyemble pe3yabTaThl 00y4yeHus ajreope B 7—9 Kiaccax
AJireOpanvecKkue BbIPaKEeHUSA
BrimycKHUK HAy4dHUTCS:

* ONIEPUPOBATH MOHIATHSIMH «TOXKIECTBO», KTOXKACCTBEHHOE MpeoOpa3zoBaHUe», pelaTh 3a/1a4i, CoiepKaliue OyKBeHHbIE
JaHHbIE, padoTaTh ¢ (hopmynamu;

® OIICPpHUPOBATH ITIOHATUCM ((KBaﬂpaTHBIﬁ KOPCHbL», IPUMCHATH €T0 B BBIYHUCIICHUAX
¢ BBIITIOJIHATD Hp606pa3OBaHI/IG Bpra)KeHHﬁ, COACpKalIUX CTCIICHU C ICJIIBIMU ITIOKA3aTCIIEIMH U KBAJIPATHBIC KOPHH;

* BBIIIOJIHATB TOXAECTBEHHBIE MPE00pa30BaHMsl pallMOHAIBHBIX BRIPAXKEHUI HA OCHOBE MPABUJI IEHCTBUIN HAJl MHOTOYJICHAMH U
anredpandecKuMu ApoosiMu;

* BBINIOJIHATH Pa3JI0KEHUE MHOTOYICHOB HA MHOXKUTEIIH.
BhIMyCKHUK TOJIYYUT BO3MOKHOCTD!

* BBITIOJIHSITH MHOTOIIIArOBBIE TPEOOPa30BaHUs PAllUOHATIBHBIX BBIPAXKEHUHN, TPUMEHSSI IIUPOKUI HAOOp CIIOCOOOB U TPUEMOB;

* MPUMEHSTH TOXKJISCTBEHHBIC MPe0Opa30BaHUs ISl PEIICHUS 3a/1a9 U3 PA3IUYHBIX Pa3/IelioB Kypca.

YpaBHeHust

BrinmyckHUK HAydUTCS:

* pelaTh OCHOBHBIC BUJIbI PAllMOHAJILHBIX YPABHEHUN C OHOM MEPEMEHHOMN, CUCTEMBI IBYX YPABHEHUH C JBYMS MEPEMEHHBIMU;

* [IOHUMATh YPaBHEHUE KaK BAKHEHIITYIO MATEMAaTHYECKYIO MOJICITb JJIS ONTMCAHUS U U3YUYEHUS Pa3HOOOPA3HbBIX peaTbHBIX
CUTyaIlui, peniaTh TEKCTOBBIC 3a]]a4 alre0panuyecKuM METOIOM;



* IPUMCHSTD rpaQ)quCKHe MMPCACTABJICHUSA IJIsI HCCICAOBAHHA ypaBHCHHﬁ, HCCIICAOBAHNA U pCIICHUA CUCTEM ypaBHCHI/Iﬁ C
ABYM: IICPCMCHHBIMMU. BBIHYCKHI/IK IMOJIYIUT BO3MO’KHOCTh!:

* OBJIQJICTh CHEIUATBHBIMU MPUEMAMU PEIICHUS YPABHEHUN U CUCTEM YpaBHEHUI; YBEPEHHO MIPUMEHSTH ammapaT ypaBHEHUN
JUISL pEIIeHUsI Pa3HOOOPA3HbIX 3a/1a4y U3 MaTEMATUKHU, CMEXKHBIX MPEIMETOB, IPAKTUKY;

* IPUMEHSTH TpaQUuecKue MpeICTaBICHHS sl UCCTIEI0BaHUsl ypaBHEHUH, CHCTEM ypaBHEHUH, coiepKalinux OyKBEHHbIE
KO3 UITUECHTBHI.

HepaBencrBa
BrinyCkHUK HAy4uuTCA:
* IOHUMATh TEPMHUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOLLICHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* peuIaTh JINHEWHbIE HEPABEHCTBA C OJTHOM ITIEPEMEHHON M MX CHCTEMBI; PEIIATh KBaJAPATHBIE HEPABEHCTBA C OIIOPOU HA
rpaduyeckue npeCTaBICHUs;

* IPUMEHSATH annapar HEPABEHCTB I PELIEHU 3aa4 U3 Pa3JIMYHbIX Pa3AesioB Kypca.
BBINyCKHUK NOJIYYUT BO3MOKHOCTD:

* OCBOUTH pazHOOOpa3HbIe MPUEMBI JJOKA3aTEeIHLCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH anmnapaT HEPABEHCTB JIJIsl PEIICHHUS
pa3HOOOpa3HBIX MaTeMaTUYECKUX 3a/1a4, 3a/1a4 U3 CMEKHBIX MIPEAMETOB U MPAKTUKU;

* IPUMEHSTH rpauuecKue MpeICcTaBIeHHs ISl UCCIe0BaHUsl HEPABEHCTB, CUCTEM HEPABEHCTB, COAEepkKaIIUX OyKBEHHbIE
KO3 (D PUITUEHTHI.

Yucs10BbIe MHOKECTBA

BrInyckHUK HayduTCs:

* [IOHUMATh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C TOHATHEM MHOKECTBA, BBIIIOIHATH OIIEPALlMH HAJlI MHOKECTBAMHY;
* UCIIOJIb30BATh HAYAJIbHBIEC MPEICTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YUCEN. BBIITYCKHHUK MOIYYUT BO3MOKHOCTD:

® pa3BUBATh IIPCACTABICHUC O MHOKCCTBAX;



* pa3BUBATh IIPEACTABICHUE O YUCJIE U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 AEUCTBUTEIBHBIX YUCEN; O POJIM BBIYUCICHUN B
IIPAKTHUKE;

* Pa3BUTh U YIIIYOUTh 3HAHUS O ACCATUYHOMN 3aMKUCH IEUCTBUTENBHBIX YnceN (MePUOINYECKUE U HETIEPUOANUECKUE 1poOn).
DyHKIMHA

BeinmyckHuK HayuuTcs:

* [IOHUMATh U HUCIIOJIH30BATh (DYHKIIMOHATBHBIE TIOHATHSI, S3bIK (TEPMUHBI, CAMBOJIMYECKIE 0003HAYCHMS);

* CTPOUTH TpaMKU FNEMEHTAPHBIX (PYHKIIMIA, UCCIIEOBATh CBOMCTBA YMCIOBBIX (DYHKLIMN HA OCHOBE U3yUYEHUS MOBEJICHUS UX
rpauKoB;

¢ IOHUMAaTb (bYHKHI/IIO Kak BEDKHGﬁIHYI-O MATEMATHYCCKYIO MOACIIb AJIA OIIMCAHHA ITPOUCCCOB U SIBJICHUM OKpPYyXKaromero Mmupa,
IMPUMCHATD Q)YHKHHOHaHBHBIﬁ A3BIK OJI OIIMCaHUA U UCCIICAOBAHUA 3aBHUCHUMOCTEH MCKAY (I)I/I3I/I‘—ICCKI/IMI/I BCIMYMHaMU, °
IIOHHUMATh U HMCIIOJIB30BAaTh A3BIK HOCHCHOB&TGHBHOCTGﬁ (TepMHHLI, CHMBOJIMYCCKHC 0603Ha‘IGHHSI);

* IPUMEHATH (POPMYIIbI, CBA3aHHBIE C APUPMETUUECKON U T€OMETPUUECKON MPOTPECCUsIMH, U anmnapar, c(popMUpPOBaHHBIN MTPU
M3YUYEHMU IPYTUX Pa3/IesIOB Kypca, K PELICHUIO 3a/1a4, B TOM YMCJIE ¢ KOHTEKCTOM U3 PEAIbHOU JKU3HU. BBIITYCKHUK MOJIy4YUT
BO3MO>KHOCTBb!

* IPOBOJIMTH UCCIICOBAHUS, CBA3aHHBIC C U3YYECHUEM CBOMCTB (DYHKIIMIA, B TOM YHCJIE C MCIIOJIb30BAaHUEM KOMITBIOTEPA; Ha
OCHOBE Tpa(MKOB U3YUEHHBIX (PYHKIIMI CTpOUTH OoJjiee CloKHbIe IpaduKu (KyCOUHO-3a/JaHHbIC, C «BBIKOJIOTHIMIY TOYKAMHU U T.

I.);
®* UCIIOJIB30BAThH (bYHKLII/IOHaJ'IBHBIC HpCI[CTaBJ'ICHI/IH n CBOﬁCTBa (1)yHKL[I/II>'I I pCH_ICHI/ISI MATEMATHUUYCCKUX 3a1a4 U3 paSJ'H/IIIHBIX

pa3zeoB Kypca;

* peraTh KOMOMHUPOBAHHBIE 33124 C MPUMEHEHUEM (POPMYJI N-TO WICHA U CyMMBI N TIEPBBIX WICHOB apu(hMETUUECKON U
r€OMETPUYECKON MPOTPECCUM, TPUMEHSIS IIPU STOM armnapaTr ypaBHEHUNA U HEPABEHCTB;

* IOHUMATh ApU(PMETUUECKYIO U TEOMETPUUECKYIO MMPOTPECCUU KaK (YHKIIUU HATYPaTbHOTO apTyMEHTA; CBA3BIBAThH
apu(METHUYECKYIO MPOTPECCHUI0 C IMHEUHBIM POCTOM, TEOMETPUUECKYIO — C IKCTIOHEHITUATIBLHBIM POCTOM.



JJIeMeHThI MPUKJIAIHON MATEMATHKHU

BhIITyCKHUK HAy4HTCS:

* HCIOJIb30BATh B XOJI€ PEIICHUS 3aa4 dJIEMEHTapHbIC MPEJICTABIICHUS, CBSI3aHHbBIC C TPUOIMKEHHBIMU 3HAUCHUSIMUA BEJTUYHH;
* HCTOJIB30BATh MPOCTEHIINE CIOCOOBI MPE/ICTABIICHUS U aHATIN3a CTATUCTUYECKUX TaHHBIX;

* HAXOJIUTh OTHOCUTENIbHYIO YACTOTY U BEPOSITHOCTh CITyYalHOTO COOBITHS;

* peraTh KOMOMHATOPHBIC 3aa91 Ha HAXOXKIEHUE YHCIIa 00bEKTOB MJIM KOMOWHAITUH.

BhIMyCKHUK MOJIYYUT BO3MOKHOCTD!

* IOHSATh, YTO YUCIIOBBIE JAHHbBIE, KOTOPHIE HUCITIONB3YIOTCS JUIsl XapaKTEPUCTUKNA OOBEKTOB OKPYKAIOILEr0 MUPA, SBIISIOTCS
MPEUMYILECTBEHHO MPUOIMKEHHBIMH, UTO 10 3AMKMCH MPUONMKEHHBIX 3HAUEHU, COAepKaIUXCsl B TH(POPMALIMOHHBIX
MCTOYHUKAX, MOKHO CYJUTh O OTPEIIHOCTU MPUOIMKEHNUS;

® IIOHATD, UYTO INOI'PpCIIHOCTD PE3yJIbTAaTa BBIUMCIICHUM JOJDKHA OBITH ConsMEcpHrmMa C NOrpCIIHOCTBIO NCXOJHBIX JaHHBIX,

* MpUOOPECTH NMEPBOHAYATIBHBII OIBIT OPraHU3alUU cOOpa JAHHBIX MPU MTPOBEACHUH OMPOCA OOIIECTBEHHOTO MHEHHMS,
OCYUIECTBJISATh UX aHAIU3, PEACTABIATH PE3YJAbTAThl OMIPOCA B BUAE TAOIUIIbI, AUATPAMMBI;

* IPUOOPECTHU OMBIT IPOBENCHUS CIIYYAMHBIX SKCIEPUMEHTOB, B TOM YHUCJIE C MIOMOIIbIO KOMITBIOTEPHOTO MOJEIHPOBAHNUS,
MHTEPIIPETALMU UX PE3YIIbTATOB;

* HAYYUTHCSI HEKOTOPBIM CHEIHUATIbHBIM NMPUEMaM peIIeHUs: KOMOMHATOPHBIX 3a]1ay.
Conep:xanue Kypca
Anredpanyeckue BbIpaKeHUS

BripaxkeHne ¢ nepeMeHHbIMU. 3HAYECHUE BBIPAKECHUSI C MEPEMEHHbIMU. J[OMyCTMMBIE 3HAUYEHUS MEPEMEHHBIX. TOXIECTBO.
ToxxnecTBeHHbIE IPe0Opa30BaHUs ANredOpandecKux BeIpakeH. J[oka3aTenbCTBO TOXKIECTB.

Crenens ¢ HAaTypaJbHBIM ITOKA3aTCJICM U e€ CBOICTBa. OI[HO‘-IJ'IGHI)I. O]_IHOLIJ'IGH CTaHJapTHOI'O BHA. CreneHb OAHOYJICHA.
MHorousienbl. MHOTOYJICH CTaHAapTHOI'O BHIA. CreneHp MHOT'OYJICHA. CJ'IO)I(CHI/IG, BbBIYMTAHUC WU YMHOKCHUC MHOI'OYJICHOB.



@opMyJIbl COKPAIEHHOTO YMHOKECHMS: KBaApaT CyMMBbl M KBaJpaT PAa3HOCTH ABYX BBIPAKECHUM, IPOU3BEICHHUE PA3HOCTH U
CYMMBI JIBYX BBbIpaXeHHI. Pazio)keHre MHOrowieHa Ha MHOXKHTENU. BblHeceHne oO0IIero MHOXHUTENs 3a CKoOku. Meton
rpynnupoBKU. Pa3HOCTH KBajpaToB /BYX BblpakeHHH. Cymma M pa3HOCTh KyOOB JIByX BbIpaykeHuM. KBajpaTHbI TpEXuiieH.
Kopens kBagpaTHOro TpéxwieHa. CBOMCTBA KBAIPaTHOIO TpEXWIEHa. Pa3iioxkeHre KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIN.

PanmonaneHbpie BelpaxkeHus. lLlenble BblpakeHus. [[poOHble BbIpakeHus. PanmonanbHas 1poOb. OCHOBHOE CBOMCTBO
panoHaibHON apobu. CroxeHue, BRIYUTAHHE, YMHOXKEHUE U JICJICHHWE pallMOHANbHBIX JApoOei. BosBeneHnue pammoHanbHON
Apobu B creneHb. ToXIeCTBEHHbIE TPE0Opa30BaHus PAllMOHATIBHBIX BeIpaskeHUH. CTENeHb ¢ 1eIbIM MIoKa3aTesieM U €€ CBOMCTBA.

KBagpaTHbie kopHU. ApudMeTHYECKHI KBaJApaTHBIA KOPEHb U €r0 CBOMCTBA. ToXIeCTBEHHbIE TPEOOPa30BaHUSI BEIPAKCHUH,
coAepKallMX KBaJIpaTHbIE KOPHHU.

YpaBHeHus

VYpaBHenue ¢ onxHoul mnepeMeHHOW. Kopenp ypaBHeHus. PaBHOcuibHble ypaBHeHUs. (CBOWCTBA ypaBHEHUM C OJHOU
IIEPEMEHHON. Y paBHEHUE KaK MaTEMaTUYECKask MOJENb PEAIBHOU CUTYallUH.

JIuneniHoe ypaBHenue. KBagpaTtHoe ypaBHeHue. @opmyna KOpHEH KBaIpaTHOroO ypaBHeHus. Teopema Buera. Panmonanbnbie
ypaBHEHUs. PelleHne panvoOHalIbHBIX YPAaBHEHUW, CBOJSIIMXCA K JIMHEMHBIM WA K KBaJpaTHbIM YpaBHEHUsIM. PerieHue
TEKCTOBBIX 33/1a4 C IOMOILBIO PALIMOHAJIbHBIX YPABHEHUN.

VYpaBHeHue ¢ JByMs TMepeMeHHbIMU. ['paduk ypaBHEeHUSs ¢ JByMsi TepeMeHHbIMU. JIMHEHOE ypaBHEHHE C JBYMs
MEPEMEHHBIMU U €T0 TpaduK.

Cucrtembl ypaBHEHUH ¢ ABYMs NepeMeHHbIMU. ['paduueckuil MeTo peueHus: CUCTEMbl YPaBHEHHUH ¢ ABYMs IIEPEMEHHBIMHU.
Pemienne cucreM ypaBHEHHMI METOIOM ITOACTAHOBKM M clIOkeHHsA. CucTeMa IBYX YpPaBHEHUU C JABYMS INEPEMEHHBIMU KaK
MOJIEJIb PEATIbHOU CUTYAIUU.

HepaBeHncrsa

YuciioBble HEPAaBEHCTBA U UX CBOKCTBA. CII0KEHUE U YMHOKEHHE YHUCIOBBIX HEpaBeHCTB. OLICHUBAaHUE 3HAYECHHSI BBIPAKEHU.
HepasenctBo ¢ omHoM mnepeMeHHOW. PaBHOcCWiIbHBIE HeEpaBeHCTBA. YuUCIOBBIE NPOMEXYTKU. JIMHENHBIE W KBaJpaTHBIE
HEpPaBEHCTBA C OJHOW mepeMeHHOW. CHucTeMbl HEPABEHCTB C OJIHOM mMepeMeHHON. UHCIoBble MHOXKECTBAa MHOXKECTBO U €ro



anemeHThl. CnocoObl 3amanus MHOXecTB. PaBHble MHOxecTBa. IlycTtoe mHoxkecTBo. IlogMHoxecTBo. Omeparuu  Haj
MHOKecTBaMu. MmrocTpanusi COOTHOIIEHUN MEKTy MHOKECTBAMM C MOMOIIBIO AuarpaMm Jijepa. MHOKecTBa HATypaibHBIX,
IEJIbIX, pPallMOHAIBHBIX YKcell. ParmonanpHOE YMCIO Kak IpoOb Buga mn, rae m B Z, N B N, u kak OecKoHeUHas epuoudeckas
necstudHas ApoOn. [lpencraBmenne 00 wWpparMoHAIBEHOM dYHCie. MHOXKECTBO NEUCTBUTENIBHBIX uncel. [IpencraBieHue
NEeHCTBUTEIBLHOTO YUCiIa B BUIe OECKOHEUHON HEMEepUOIUISCKON IecITUHIHOM 1poou. CpaBHEHHUE AEHCTBUTENBHBIX uncell. CBs3b
Mexy MHOkecTBamu N, Z, Q, R.

DOyHKUNHA
YucnoBsie GyHKIIMH

OyHKIMOHATBHBIE 3aBUCUMOCTH Mexay BenuunHaMmu. [lonstue pyHkimu. OyHKIHS KaKk MaTeMaTHUeCKass MOJIEIb PeaabHOTO
npoiiecca. O6nactTh onpeneneHuss U oonactb 3HaueHus: PyHkiuu. CrocoOwl 3aaanus yHkiuu. ['paduk dyukuuu. [Toctpoenue
rpa@ukoB (QyHKUMHA C MOMOIIbI0 mpeoOpazoBanuil ¢uryp. Hymu ¢ynkumn. IIpoMexyTKM 3HAKOMOCTOSHCTBA (YHKIUU.
[TpoMexyTku Bo3pacTaHusi U yObIBaHUS (PYHKIIUH.

JIuneitnas pyHkuMs, 0OpaTHAst MPONOPLUUOHANIBHOCTD, KBaJpaTuyHas (GyHKIMS, PYHKIUSA y X = , UX CBOMCTBA U rpa(UKU.
Yucii0BbIe NMOCTIEA0BATEILHOCTH

[Tonsitue wumcinoBoil mocnefoBaTenbHOCTH. KoHeuHble U OeckoHEuHble TocienoBarenbHocTH. CrnocoObl  3aaHus
nocjaeAoBaTeIbHOCTU. ApudmeTnyeckas U reomeTpudeckas mnporpeccud. CBOHCTBa UWIGHOB apu(PMETUUECKON U
reoMeTpudeckor mporpeccuii. @opmysibl 001Iero wieHa apuPpmMeTuueckol U reoMmeTpuieckor mporpeccuii. @opMysibl CyMMBbI n
MEPBbIX WICHOB apudmeTHueckoil u reomeTpuueckoi mporpeccuit. Cymma OECKOHEYHONW T€OMETPHYECKOW MPOTPECcCHH, Y
kotopoi |q| < 1. IIpeacraBinenre 6€CKOHEUHOM MEPUOTUUECKON IECITUIHOM IpOoOU B BUJI€ OOBIKHOBEHHOM ApOOH.

JIeMeHTbI npnxnannoﬁ MaTEMAaTHKH

Marematuueckoe mojenupoBanue. [IporenTHrie pacuérel. DopMyiia CIOXKHBIX MPOIEHTOB. [IprOmKEHHBIE BBIYUCIICHHUS.
AOCOIIOTHas U OTHOCUTENIbHAs MOrpemHocT. OCHOBHBIE TpaBUiia KOMOWHATOPUKH. YacToTa M BEPOATHOCTh CIYyYalHOTO
cooniTust. Knaccuueckoe ompejeneHue BeposTHOCTH. HavanbHbie cBefeHuss o cratuctuke. [IpencraBieHue MaHHBIX B BUJIEC
Ta0NHI], KPYTOBBIX M CTOJOYATHIX auarpamm, rpadukoB. CTaTUCTUYECKHE XAPAKTEPUCTHKUA COBOKYITHOCTH JTAHHBIX: CPEIHEe
3Ha4YeHUe, MOJia, pa3Max, MeJuaHa BIOOPKH.



Auredpa B HCTOPUYECKOM Pa3BUTUH

3apoxkeHue anreopbl, KHUra 0 BOCCTAHOBJICHUH U MPOTUBONOCTaBIeHUH Myxammena anb-Xope3mu. Ucropust popmupoBanus

MareMaTudeckoro s3pika. Kak 3apoaumnack uaes koopauHaT. OTKpBITHE HPPAUMOHAIBHOCTU. M3 MCTOpHM BO3HUKHOBEHUS
dbopmyn st pemeHus: ypaBHeHui 3-ii U 4-i1 cremeneld. Vctopusi pasButusi mosstus ¢yHkiuu. Kak 3apoaunack Teopus
BeposiTHocTel. Yuciaa ®dubonauuu. 3amava JI. [Iuzanckoro (®ubonauum) o kponukax. JI. @. Maruuukwuii. I1. JI. YeObimés.
H. W. Jlo6auesckuii. B. . bynskosckuii. A. H. Koamoropos. ®@. Buer. II. ®epma. P. Jlekapt. H. Tapranesa. JI. Kapnano.
H. A6ens. b. [Tackans. JI. [Tuzanckuii. K. ["aycc.

TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJINYECTBA YACOB, OTBOAUMBbIX HA
OCBOEHUE KAXKJI0MW TEMBI

7 kaacc ajareopa

No Ko JlaTe1

YPOK Conepxanue Bo | mposenenus |O00pynOBaHU OcHoBHBIE BUIBI y4EOHOM
e nestenabHocTH (YY)

(pa3nensbl, TEMBbI)
HaCOB | jjjan | axr

I'naBa |. JluHeiiHoe ypaBHeHHe C 01HOM nepeMeHHOM. (15 yacoB)

1. |Benenue B anrebpy 1 04.09 Tpenaxépsl | Pacnosnaéamb YUCIOBBIE BBIPAKEHUS




2. |BBenenue B anredpy 06.09 IS yCTHOTO
cuéTa.
3. |BBenenue B anredpy 08.09
4 JInHerHoe ypaBHEHUE C OJTHOM 11.09 [IpoexTop,
" |mepemeHHoi ' npe3eHTALHS
JIuneiitHOE ypaBHEHHUE C OJTHOM
5, P A 13.09
MEePEMEHHOM
JIuneitHOE ypaBHEHHUE C OJTHOM
6. yp A 15.09
IICPEMCHHOU Pa3znaTouHblii
7 |/luneitHoe ypaBHEHHE ¢ OTHOH 18.09 Marepual.
" |mepemenHoi '
JIuneHoOe ypaBHEHHE C OJHOU
8. yp a 20.09
NepeMEHHOM
Pemenne 3aga4 ¢ MOMOIIBIO
9. sall H 22.09
YpaBHEHUU IIpoexrop,
Perenue 3a1a4 ¢ MOMOIIBIO HPE3CHTAITHA.
10. 3al t 25.09
ypaBHEHUM
Pemenne 3amau ¢ moMonibo Pa3maTounsrit
11. e H 27.09 8
ypaBHEHUM MaTepua
Pemenue 3a1au ¢ moMonibo o
12. a H 29.09 Pa3pgaTounsbrit

YpaBHECHUU

MaTepHa

Y BBIPAXKEHUS C IEPEMEHHBIMY,
JIMHEVHbIC ypaBHeHus. [IpuBoauTs
IPUMEPHI BBIPAKEHUN C
IIEPEMEHHBIMM, JINHEMHBIX YPAaBHEHUM.
CoCTaBIIATh BBIpa)KECHUE

C IIEPEMEHHBIMH I10 YCIOBHUIO 3a/1a4H.
BrimonusaTe npeobpazoBanus
BBIPQXEHUI: IPUBOINUTH N10JI0OHBIE
claraeMble, pacKpbIBaTb CKOOKH.
HaxonuTe 3HaueHME BBIpAXKEHNUS C
NIEPEMEHHBIMU IIPU 33]TaHHBIX
3HAYECHUSIX TEPEMEHHBIX.
Knaccudpunuposats anredpandeckue
BbIpaKEHUs. OIUCHIBATH LENbIE
BBIPAKEHHUSL.

Dopmynuposams ONPEEIICHNAE
JIMHEWHOT0 ypaBHEHUs. Pematp
JUHEWHOE ypaBHEHHE B 00ILIEM BUJIE.
NHTepnpeTnpoBaTh ypaBHEHUE KaK
MaTeMaTU4YECKYI0 MOJIENIb pEalbHON
cutyaunu. ONKCBIBaTh CXEMY
pellIeHusl TEKCTOBOM 3a/1a4H,
IIPUMEHSTH €€ JJIsl pEeLIeHUs 3a1a4




Pemenue 3amay ¢ mOMOIILIO

13. . 1 ]02.10
ypaBHEHUI
Pasznatounsii | O0OOMHTE IPUOOPETEHHBIE 3HAHM,
[ToBTOpEHME U CHCTEMAaTHU3AITUS A N
14. 1 (04.10 HaBBIKK U YMEHUS 10 TeMe «JInHeiHoe
y4eOHOro MaTepuaia MaTepua . .
ypaBHEHUE C OJTHOU MEPEMEHHONY.
Kounrpouabnast padora Ne 1 mo teme .. |HayuuTbcs npumMeHsTh
N . Pa3znaTounsblii
15. |«/Iuneiinoe ypaBHeHHE ¢ OXHOI 1 ]06.10 ATeDIa pruOOpETCHHBIC 3HAHUS, YMCHUSI,
B MaTepHal. .
nepeMeHHOID) P HABBIKH, B KOHKPETHOM JCSATEIBHOCTH.
I'nasa Il. Lesablie Boipa:xxenusi. (50 yacon)
T0KIECTBEHHO PAaBHBIC BBIPAKEHUS. [Ipoexrop, Dopmynuposams:
16. |Toxnectsa 1 ]09.10 Hpe3eHTaIHs.
onpeoesienus: TOXJIECTBEHHO PaBHBIX
TpeHaxx€pbl |BBIpaKEHUH, TOKIECTBA, CTCTICHH C
17 ToX1eCTBEHHO PaBHBIC BHIPAKCHUSI. 1 1110 JUISl YCTHOTO  |HATypajJbHBIM ITOKa3aTelIeM,
ToxnecTBa cyéTa. OJHOYWICHA, CTAHJAPTHOI'O BUAA
oJIHOUJIeHa, Ko puiiueHTa
18 CrereHb ¢ HaTypaJbHBIM TTOKa3aTelIeM [TpoekTop,
: 1 1(13.10 HpeseHTaLus OJIHOYJIEHA, CTCIIEHU OJHOYJICHA,
" [MHOTOYJIEHA, CTEIICHH MHOTOYJICHA,;
19. |CreneHb ¢ HATypAIbHBIM MMOKA3aTEIEM 1 116.10 ITpoekTop,
Mpe3eHTaIlA. . .
CrereHb ¢ HaTypaJIbHBIM TTOKa3aTelIeM TpeHaxKEpsI céoucmed. CTCICHA ¢ HATypaJIbHBIM
MoKa3aTesieM, 3HaKa CTeTICHHU;
20. 1 |18.10 JUTSL YCTHOTO
cyéra.
= npasuaa: 10Ka3aTelbCTBa TOXKIIECTB,
CBOJiCcTBa CTETICHH C HATYyPAITbHBIM [IpoexTop,
21. 1 |(20.10 YMHOXEHHUSI OJTHOWICHA HA MHOTOYJIEH,
ToKasaTeyIieM MIPE3EHTAITHA.

YMHOXCHHA MHOT'OYJICHOB.




/[oxa3bléamb CBOMCTBA CTENICHU C
HaTypaJIbHbIM MTOKA3aTEJIEM.

3anuceiBaTh U JI0Ka3bIBaTh (POPMYJIBIL:
MPOU3BEACHUSI CYMMBI U PA3HOCTH

JIBYX BBIpaKEHUH, pa3HOCTU KBAJAPaTOB
JIBYX BBIpaKEHUH, KBaJipaTa CyMMbI U

KBaJpaTa pa3HOCTH JBYX BBIPAKECHUM,
CYMMBbI KyOOB M pa3HOCTH KyOOB JIBYX
BBIPAKEHUMU.

Buiyucname 3HaueHUE BBIpAKEHUN
C IIEPEMEHHBIMU.

[IpuMeHATH CBOMCTBA CTEIIEHU JIJISI
npeoOpa3oBaHUs BIPAKCHUI.

BrinonnaTe YMHOXCHUC OJHOYJICHOB U
BO3BCACHHUEC OJHOYJICHA B CTCIICHB.

[IprBOAUTH OJTHOYJICH K CTAHAAPTHOMY
BH]ly. 3alIUChIBATh MHOTOWIEH B
CTaHJIApPTHOM BUJE, ONPEAECIATD
CTENEHb MHOTOYJICHA.

[Ipeobpa3zoBbIBaTH MPOU3BEICHUE
OJTHOWJICHAa U MHOTOWICHA; CYMMBHI,

29 CBolicTBa CTETIEHU C HATYPATbHBIM 93.10 [IpoexTop,
IoKa3aTeyeM ' IIPE3CHTAIIHS.
CBolicTBa CTENEHH C HATYPAIbHBIM Tpenaxépsl

23. |nokaszatenem 25.10 JUISL YCTHOTO

cuéra.
OnHowIEeHBI [IpoekTo
24, 2710 p P,
Mpe3CHTAIHS.
MHorouseHsl IIpoekTro
Mpe3CHTAIHS.

26 CoXeHne U BBIMUTaHUE MHOTOYWIEHOB 08.11 [Ipoexrop,

' IIPE3CHTAIIHS.

27. |CrnoxxeHue U BBIYUTAHUE MHOTOYJIEHOB 10.11 [TpoekTtop,

MpE3CHTAIUS.
CnoxeHue U BhIYUTaHHE MHOTOUYJICHOB
28. 13.11 PaznmaTounsrit
MaTrepuall.
KountpoabHas padora Ne 2 no teme: .
N PaznaTounsblii
29. |«CBoiicTBa CTeNeHH ¢ HATYPAJILHBIM 15.11
Marepuall.
nmoKaszareJjem»

30 YMHOKEHHE OJTHOUJIEHA HA MHOTOYJICH 1711 [TpoekTop,

' ' IIPE3CHTAIIHS.

31. |YMHOXEeHuE OHOUJIEHA HA MHOTOWJICH 22.11 .

Pa3znmaTounsri

32. |YMHOXEHHE OHOYIEHA HA MHOTOYJIEH 24.11 Matcepuai.

Pa3HOCTHU, MPOU3BCIACHHUA IBYX
MHOI'OYJICHOB B MHOT'OYJICH.

BrinoansaTe Pa3I10KCHHUC MHOI'OYJICHA




33 YMHOKEeHHE MHOTOUJICHA Ha 27 11 [IpoekTop, |Ha MHOXKHUTEJIH CIIOCOOOM BBHIHECCHHSI
MHOTOYJICH ' npe3eHTalus. |00IIero MHOKUTENS 38 CKOOKH,
CII0cOO0M TPYIITUPOBKH, TTO
YMHOXEHHE MHOTOWJICHA Ha .
34, 29.11 .. |hbopmynaMm cokpaim€HHOTO YMHOKEHHUS
MHOTOYJICH PasznaTounsrii
U C IPUMEHEHUEM HECKOIBKUX
MaTepHall.
YMHOXEHHE MHOTOYJICHA Ha - CII0CcO00B.
35. 01.12 TpeHaxEPHI
MHOTOYJICH
st yeraoro | Miconb3oBaTh yKa3aHHBIE
36 YMHOKEeHHE MHOTOUJICHA Ha 04.12 cuéra. peoOpa3oBaHusl B IPOLIECCE PEIICHHUS
" |MHOTOYTEH ' ypaBHEHUH, T0Ka3aTeIbCTBA
YTBEPXKIACHHMA, PEIICHUS TEKCTOBBIX
PaznoskeHre MHOTOYJICHOB Ha
3a1aq
MHOXUTENU. BeiHeceHue o0111ero
MHOKHUTEJS 32 CKOOKH [TpoekTo
37 . 06 . 12 p p7
IIPE3CHTAIIHS.
Pa3noxenne MHOTOUYIEHOB Ha
38. |MHOX)HTENH. BiHECEHHE 0OIIErO 08.12 Pasjarounbii D OPAIIUDOSAME-
MHOKHTEIIS 38 CKOOKH Marepuai. PMYIUp '
Tpenaxepbi onpeodeierus: TOXISCTBEHHO PaBHBIX
PaznoskeHre MHOTOYICHOB Ha Juis yeTHOTo | BPIPAKEHHUE, TOKIIECTBA, CTENEHH C
39. |muoxwuTeny. BeiHeceHue 001Iero 11.12 —— HATypaJIbHBIM [10KA3aTeleM,
MHOKHUTEJS 32 CKOOKH OJTHOYJICHA, CTAHAPTHOTO BHJIA
oJIHOUJIeHa, Ko puiueHTa
Pa3znoxeHne MHOTOWICHOB Ha [TpoekTop,mp
40. 13.12 OJIHOWJICHA, CTEIIEHN OJHOYJICHA,

MHOXUTENU. MeTOo 1 rpynIUupOBKH

C3CHTal .

MHOI'O4JICHA, CTCIICHHU MHOI'OYJICHA,




PaznoxeHre MHOTO4YJICHOB Ha

M Paznatounsrit
MHOXUTENU. MeToj TpynnupoBKU
al. TPYyHIHp 15.12 MaTepUall.
Tpenaxépnl
JUJIsl yCTHOTO
Pa3noxeHre MHOTOUYIEHOB Ha .
42. 18.12 cuéra.
MHOXUTENU. MeToj TpynnupoBKU
KonrpoabHast pabora Ne 3 no reme: .
Paznarounsiii
43. |«Pa3103KeHHe MHOT04YJIEHOB HA 20.12
MaTepuall.
MHOKHTEJTN»
44 [IpounsBeaeHne pa3HOCTH U CYMMBI 9912 [Tpoekrop,
JIBYX BBIPKCHHIA ' IPe3CHTAIIHS.
45 [Ipown3BeneHrEe pa3HOCTH U CYMMBI 2512 Paznarounsiii
JBYX BBIPYKCHHIA ' MaTepHall.
TpeHnaxepsl
[Ipown3BeneHrEe pa3HOCTH U CYMMBI
46. o 27.12 1A YCTHOI'O
JIBYX BbIpaKE€HUM : .
cuéTa.
47. |Pa3HOCTH KBaJApaTOB JIBYX BbIpaKEHUU
AP /IBYX BBID IIpoekrop,
48. |Pa3HOCTH KBaJPATOB JABYX BBIPAKECHHI HPE3CHTAIINA.
49 KBagpaT cymmBbI 1 KBaapat pasHOCTH [TpoekTop,
JIBYX BbIpaKE€HUM Mpe3eHTaIUS.
KBazpar cymMMBbI U KBaJipat pa3HOCTH .
50. Apat ¢y . Apatp PasnaTouHsblii
JIBYX BbIpaKE€HUM
Marepuall.
51 KBazgpar cymmBbl ¥ KBaJipat pa3HOCTH Tpenaxépnl

JBYX BBIPAXKECHUU

JUISL YCTHOTO

c6olicmaea: CTEIICHU C HaTypaJIbHbIM
IIOKAa3aTcJICM, 3HAaKa CTCIICHU,

npaeuaa: 10Ka3aTCjibCTBa TOXKICCTB,
YMHOXCHUA OJHOYJICHA Ha MHOT'OYJICH,
YMHOXCHUSA MHOI'OYJICHOB.

/[oxa3vieams CBOMCTBA CTEIICHU C
HaTypaJIbHBIM MOKa3aTeJIeM.

3anuceIBaTh U JOKa3bIBaTh (POPMYJIBL:
IPOU3BEIEHUS CYMMBI U Pa3HOCTH
JBYX BBIpaXXEHUH, pa3HOCTH KBaJApaTOB
JBYX BbIpaXKEHUH, KBaJpaTa CyMMbI U
KBaJpaTa pa3HOCTU JBYX BBIPAKECHUU,
CyMMBI KyOOB U pa3HOCTH KyOOB JIBYX
BBIPAKEHUMU.

Buviuucnsams 3Ha4€HNE BBIPAXKEHUN
C IEPEMEHHBIMU.

[IpuMeHATH CBOMCTBA CTENEHU ISt
npeoOpa3oBaHUs BBIPAKCHUI.

BrinoansaTe YMHOKCHHC OJJHOYJICHOB U
BO3BCACHHUEC OJHOYJICHA B CTCIICHB.




52 KBazpar cymmbl 1 KBaJpar pa3HOCTH cuéra.
JBYX BBIpaKCHUU
[TpeoOpa3zoBaHre MHOTOUYJICHA B
[Ipoexrop,
93. |KBajgpar CyMMBI WIIM Pa3HOCTH JBYX
" IPE3CHTALINA.
BBIPAXECHUI
[TpeoOpa3oBaHre MHOTOUJIEHA B
S4. |kBagpar CyMMBI MJIM Pa3HOCTH JIBYX Pasjarounbiit
BBIPKCHUI Marepuai.
Tpenaxépsl
[IpeoOpa3zoBaHre MHOTOUJIEHA B JUISL YCTHOTO
93. |KBajpar CyMMBI WIIM Pa3HOCTH JBYX cuéTa
BBIPAKEHUN
KonrpoasHasipabora Ne 4 no reme: .
Pa3zmaTounsbri
56. |«®opMyJIbI COKpPAIEHHOTO
MaTepua.
YMHOKEHHUSI»
57 CymMma 1 pa3HOCTb KyOOB JBYX
BBIPXCHUIA TTpoexTop,
g |Cymma i pasHoCTh KyOOB JBYX HpE3CHTAlINA.
BBIPAKEHUI
[TpumeHeHue pa3nuyHbIX c1ocoO0B
[Ipoexrop,
99. |pasnoskeHus MHOrOYJIeHa Ha
Ipe3eHTAalIUA.
MHOKUTENN
IIpuMeHeHne pa3aMYHBIX CIOCO00B PasgaTo4HEbIi
60. |pasnoxenus MHorodneHa Ha MaTepHall.

MHOXHNTCJIN

TpeHnaxepsl

[IprBOIUTH OJHOWIEH K CTAHJAPTHOMY
BU]ly. 3aIIUCHIBATh MHOTOWICH B
CTaHJAPTHOM BHJIE, ONIPEAEIISTH
CTEMEeHb MHOTOYJICHA.
[IpeoOpazoBbIBaTH MPOU3BE/ICHUE
OJIHOYJIEHA U MHOTOYJICHA; CYyMMBI,
Pa3HOCTH, MPOU3BEIICHUS IBYX
MHOT'OYJIEHOB B MHOTOUJIEH.

BrInomHATE pa3nokeHne MHOTOUYIEHA
HA MHOXXHUTEJI CITIOCOOOM BBIHECEHUS
0OIIIET0 MHOKUTEIS 3a CKOOKH,
CIIOCOOOM TPYMIUPOBKH, 110
dbopmyam COKpaIEHHOTO YMHOKEHUS
¥ C IPUMEHEHUEM HECKOIBKUX
CIoCco0O0B.

Hcnonp30BaTh ykazaHHbIE
npeo0pa3oBaHus B MPOIIECCE PEUICHUS
YpPaBHEHUM, I0KA3aTEIbCTBA
YTBEPKJICHNUN, PEIIEHNS TEKCTOBBIX
3aaa4




[IpumeHeHue pa3auyHbIX cocoO0B

JJIs1 YCTHOT'O

61. |pasnoxenus MHOrOUNEHA Ha 1 cyéra.
MHOHUTEIN
[IpumeHeHue pa3uuHbIX C1Oco00B
62. |pasnokeHus MHOrO4YJICHA HA 1
MHOKHUTEIN
[ToBTOpEHUME U cUCTEMATU3ALUS Paznarounsiii
63. 1 O606IHUTE MPHOOPETEHHBIE 3HAHUS,
yueOHOro Marepuasa MaTepHall.
) HABBIKHM U YMEHUS 110 TEME
TpeHnaxepsl y
[loBTOpEHNE N cHUCcTEMaTU3ALUS «Pa3oxenne MHOrowieHa Ha
64. 1 JUIsL yCTHOTO
yueOHOro Marepuasa ) MHOXUTEIIN.
cyéra.
KontpoabHasi padora Ne 5 mo teme: [ — Hayuutbca npuMeHsTh
65. |«Pa3nokenne MHOTO4IEHA HA 1 . NpUOOpETECHHbIC 3HAHUS, YMEHUS,
MaTepHall. .
MHOKUTEJID) P HABBIKH, B KOHKPETHOU JAESATEIBHOCTH.
I'naga Ill. ®dynkmumn. (12 4)
CBs13u Mexny BennmunHaMi. OyHKIusA 1 [Ipoexrop, 7 5 .
66 [pu60OUMb IPUMEPHI 3aBUCUMOCTEN
- IIpE3CHTALMS.
MeXAy BennuuHamu. Paznmnuate cpenn
CBs13u Mexny BenmunHaMi. OyHKIusA Tpenaxépbl  [3aBUCUMOCTEN (PYHKIIMOHAJIbHBIE
67 1 JUISL YCTHOTO  |3aBUCUMOCTH.
cyéra. Onucviéams TIOHATHA: 3aBUCUMOMN U
HE3aBUCUMON MEPEMEHHbIX, PYHKIIUN
CriocoObI 3a1aHus QYHKITHH [Tpoekrop, P > by ’
68 1 aprymenTa (yHKIUH; CIIOCOOBI
- MIpE3CHTALUS.
3amanus GyHKIu. GopMyIupoBaTh
CnocoObI 3amauus GyHKIIUU Pa3sgarounslii |onpenencHus: 00JIaCTH ONpeacICHUS
1
69.

Marepuall.

dbyHKIIMA, 00JACTH 3HAYECHUHN




['paduk pyHKIIUM [TpoekTop, bynkiuu, rpadpuka GyHKINH,
70. npe3eHTalus. [TMHEHHON QYHKIIUH, TPSIMOt
—|IPOTIOPIIMOHATBHOCTH.
I'paduk pyHKIIMN Pa3narounsiii POHOP
1. MaTepHall. Buviuucnams 3naueHre QyHKIIUU 110
v " 3aIaHHOMY 3HAYEHUIO apTyMEHTA.
Jluneitnas QyHkuus, e€ rpapuxu .
72 . CocTaBisaTh TaOIUIBI 3HAUYEHUHN
* |cBOICTBA
IIpoexrop, byukuuu. CtpouTs rpaduk GyHKIUH,
JIuneiinas GyHKIus, eé rpapuKu HUPE3CHTALNA. |33 napHoM TabmmuHo. 1o rpaduky
73. |cBoiicTBa (YHKITIH, SBIISIOMIEHCS MOJIEITBIO
— - - peaJIbHOTO MpoIiecca, ONPEAEIATh
Jluneitnas pyukuus, e€ rpaguku Tpenaxépsl
. XapaKTePUCTHKH 3TOTO MpoIiecca.
74 |CBOMCTBa JUISL YCTHOTO G
- . Crtpouts rpaduk JuHEHHON QYyHKIIUU
cuéra. .
U TIPSIMOM MTPOTIOPIIMOHATBHOCTH.
Jluneitnas pyukuus, e€ rpaguku PaszmaTounslii |ONKMCEIBATE CBOMCTBA OTHX (DYHKIMIH
5. |cBoiicTsa MaTcpual.
IIM, O6001TUTH TPUOOPETCHHBIC 3HAHMUSI,
[ToBTOpEHME U cCHCTEMAaTH3AITUS .
76 pa3IaTOYHBIN |HABBIKA U YMEHHS TI0 TEME
* |yueObHOro marepuana.
Marepual «DyHKIUAY.
.. |HayuuTbcst mpUMEHSTH
Koumponovnaa paboma Ne 6 no meme Paznarounsiii Y P
77 npuoOOpETEHHBIC 3HAHUS, YMEHUSI,
* |«DYyHKYyUA» MaTepHal. .
HABBIKH, B KOHKPETHOU JCATEIHHOCTH.
78 VYpaBHeHus ¢ AByMS IEPEMEHHBIMH [Tpoextop,  |IIpusooums npumepol: ypaBHEHHUS C
MPE3EHTAIINS. |IBYMS IIEPEMEHHBIMU; TUHEHHOTO
—|ypaBHEHUS C JBYMS IEPEMEHHBIMH;
YpaBHEHUS C IBYMsI IEPEMEHHBIMU Pa3znaTounsblii N .
79. CUCTEMBI JIBYX JINHENHBIX YPAaBHECHUI

Marepuall.




80 JIuHerHoe ypaBHEHUE C IBYMsI ITpoexTop,
NEPEMEHHBIMH U €ro Tpaduk IIpE3CHTALMS.

81 JInHenHoe ypaBHEHHUE C IBYMS
NEePEMEHHBIMU U €T0 rpapuk Pa31aTouHbIH

go |JlMHEIHOE ypaBHEHHE C ABYMs MatepHa.
NEePEMEHHBIMU U €T0 rpapuk
CucrtemMbl ypaBHEHUH C ABYMS

g3 |NEPEMEHHBIMHU. I'paduueckuit meton [Ipoexrop,
PELIEHNs] CUCTEMBI ABYX JIMHEUHBIX IIpE3CHTALMS.
YPAaBHEHUH C IBYMS IIEPEMEHHBIMU
Cucrembl ypaBHEHMI € 1BYMs

g4 |MEPEMEHHBIMHU. I'paduueckuit meton PaznaTounslii
PEILIEHNs] CUCTEMBI ABYX JIMHEUHBIX MaTepuall.
YPAaBHEHUMU C IBYyMs IIEPEMEHHBIMU
Cucrembl ypaBHEHMI C 1BYMs

g5 |1EPEMEHHBIMMU. I'paduueckuit meton PaznaTounslii
PELIEHHS] CUCTEMBI ABYX JIMHEMHBIX MaTepuall.
YPAaBHEHUH C IBYyMS IIEPEMEHHBIMU
Pemenne cucrem TMHEUHBIX

86. .
YPaBHEHHUU METOJOM IOJCTaHOBKHU ITpoekTop,

g7 |PeleHHe CHCTEM IMHEHHBIX HpE3CHTAlINA.
YPaBHEHHUI METOJOM IOJCTaHOBKHU

38 Pemienue cucrteM JIMHEMHBIX Pa3naTounsbii
YPaBHEHUU METOJOM CIIOKEHUS MaTepuall.

C IByMsl IEPEMEHHBIMU; PEATbHBIX
IPOLIECCOB, ISl KOTOPBIX YPABHEHHE C
JBYMSI IEPEMEHHBIMU WJIA CUCTEMA
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
SIBJIIFOTCS. MATEMATUYECKUMHU
MOJICIISIMH.

Onpenenarp, ABIAETCS JIM NIapa Ynuces
pElIeHUEM JaHHOTO YPaBHEHUS C
JIBYMSI IEPEMEHHBIMH.
Dopmynuposams:

onpeoeneHusi: PelICHUs] ypaBHEHUS C
JBYMSI IEPEMEHHBIMH; UTO 3HAYUT
pELINTh YPaBHEHHUE C ABYMS
IEpPEMEHHBIMU; TpaduKa ypaBHEHUS C
JBYMS IEPEMEHHBIMU; JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU;
pElIeHs] CUCTEMbI YPABHEHUH C IBYMS
IEPEMEHHBIMY;

ceolcmea ypaBHEHUH C IByMS
EePEMEHHBIMH.

Onucwigamy: cBOWCTBa rpaduka
JMHENHOr0 YpaBHEHHS B 3aBUCUMOCTHU
OT 3HA4EeHHI KO3(PPULIUEHTOB,
rpaguIecKuii METOJ PEIICHUS
CUCTEMBI JIByX YPaBHEHUU C ABYMS
EPEMEHHBIMU, METO/ IOJCTAHOBKH U
METOJ1 CJIOKEHHUS IS peIeHUs
CHUCTEMBI JBYX JUHEUHBIX YPAaBHEHUH C




Penienue cucreM TUHENHBIX

ABYMs IICPEMCHHBIMMU.

89.
YPaBHEHUU METOJOM CIIOKEHUS Cmpoums TpaQuK JUHEHHOTO
= YPAaBHEHHUS C ABYMS IEPEMEHHBIMU.
Pemenue cucrem IMHEMHBIX N
90. . Pemats cucteMbl 1BYX JTUHEHHBIX
YPaBHEHHUI METOAOM CIIOKEHUS .
YPaBHEHUI C IBYyMS IEPEMEHHBIMMU.
Pemenue 3aad ¢ moMONIpI0 CUCTEM IIpoekTto
91. . . m P P, Pewams TekcTOBEIC 331249, B
JIMHEWHBIX YpPaBHEHUN MpE3CHTALUS. .
KOTOPBIX CHCTEMA JABYX JIMHEUHBIX
97 Pemienue 3a1a4 ¢ TOMOIIBIO CUCTEM Pa3narouHslii |ypaBHEHUN C IBYMS IEPEMEHHBIMU
" |nuneitnbix ypaBHeHui Marepuall. ABJSIETCA MATEMATUYECKON MOJIEIIBIO
) peanbHOro Ipolecca, u
Pemenue 3a1ad ¢ mOMOLIBIO CUCTEM TpeHnaxepsl
. . UHTEPIPETUPOBATH PE3YIBTAT
93. |nuHeiiHBIX ypaBHEeHMIt JUISL yCTHOTO
. pELIECHUs CUCTEMBI
cyéra.
94 Pemenre 3a1a4 ¢ TOMOIIBIO CHCTEM
JIMHENHBIX YPABHCHUN
O6001TUTH TPUOOPETCHHBIC 3HAHMUSI,
95 [ToBTOpEHUE U cUCTEMAaTU3AIUS Paznatounslii |HaBbIKK U yMEHHUS 110 TeMe «CHUCTEMBI
y4eOHOro MaTepuania. Marepua. JIMHEWHBIX YPABHEHUN C IBYMS
IIEPEMEHHBIMIY.
Koumponwvnas paooma Ne 7 no meme N Hayuwntbca npumMeHsaTh
96. |«CucreMbl JIMHEIHBIX ypaBHEHHI ¢ ATenia npuOOpETEeHHbIEC 3HAHUS, YMEHHS,
Marepua. .
ABYMS MePeMEeHHbIMHU) P HaBBIKH, B KOHKPETHOM ESTEIbHOCTH.
97 YrpaxHeHus 1J11 HOBTOPEHUs Kypea 7 J1aTh BO3MOXKHOCTh yYallIUMCS:

KJ1acca

IIPOBOAUTH UCCIICAOBAHNUA CBA3aHHBIC C




YrpaxxHeHus 1j11 NOBTOPEHUs Kypea 7 Tpenax€pbl |M3ydeHHUEM CBOMCTB (DYHKIIUI, B TOM

98. |kmacca 1 I YCTHOTO  |YHCIIE C MCIIOIb30BaHHEM
cuéra. KOMIILIOTEPA; Ha OCHOBE rPaUuKOB
U3YyYEHHBIX (YHKIUH CTPOUTH OoJiee

99 VYrpaxkHeHus 1Jis MOBTOPEHUsI Kypca 7

1 CJI0KHBIE TpadUKH, 0OCO3HABATH
KJacca

3HAaYCHHUC MaTCMaTUKH AJIsA

100 VYrpaxkHeHus 1Jis MOBTOPEHUsI Kypca 7 NOBCEIHEBHOM KM3HU YEJIOBEKA.

1
KJjlacca
[TonBecTr UTOTH MO BHITIOTHEHUIO
MPOEKTHBIX padoT. [Ipeanonaraemsie
TEMBL:
1.CpaBHEHMS IO MOZYIIO.
101. VYrpakHeHus A1 HOBTOPEHUS Kypca 7 1 2. AJMKBOTHbIE IPOGH.

KJlacca
3.TaifHbl IPOCTHIX YUCET.

4 Marematuueckue GOKyCHI.

5.1rps1 u cTparerus.

O06001mMTH TPUOOPETEHHBIC 3HAHUS,
.. |HaBBIKA U YMEHUS 3a 7 KJjacc.
Pa3znaTounsbri
102.|Utorosas konTponbHas paboTa Ne8 1 HayuuTbcs IpUMEHATE
MaTepua.
P pUOOPETCHHBIC 3HAHUS, YMCHHSI,
HABBIKU, B KOHKPETHOM JCSATEIHHOCTH.

8 ki1acc anredopa




No Ko JlaThI
J'I_
YPOK Conepxanue BO | MpoBencHHUs Ob6opynoBanu OcHoBHbIE BUIbI Y4EOHOM
a
(pa3nensbl, TEMBbI) ¢ pesirenbHOCTH (Y'Y /1)
HaCoOB | pray | pakt
I'naga |. PaquonanbHble BbipaxkeHus. (44 yacoB)
1. |PanuonanbHbIe ApOOH 1 (04.09 [IpoekTop,
Mpe3eHTalUA.
Pannonansubie 1podu Tpenansps!
2. 1 106.09 JUISL YCTHOTO
cycra.
3 OCHOBHOE CBOWMCTBO pallMOHAIBEHOM 1 l0s.09 [IpoexTop, Pacnosnasamp eNbie PAIHOHATBHBIE
Apodu NPE3EHTANS. | ppipayeHus,
4. |OcHOBHOE CBOWCTBO pallOHANBHOM 1 111.09 ZIPOOHbIE PAITHOHATLHBIE BBIPAKEHNS,
Ipobu MPUBOJIUTH MPUMEPHI TAKHX
= > | BBIPAYKCHUH.
5 OCHOBHOE CBOMCTBO paIllMOHAIBHON 1 11309 Pazmarounsrii
Apobu ' MaTepHall.
6 CrnoxeHre 1 BBIYUTAHUE ITpoekTop, Dopmynuposamy:
" |palMoHaIBHBIX APOOEH C 1 ]15.09 Hpe3eHTAIHSL. onpeoeneHus:
OJIMHAKOBBIMH 3HAMEHATEIISIMU palMOHAIIBHOIO BBIPAXKEHHUS,
CI10)KeHHE U BEIUUTAHUE JOIYCTUMBIX 3HAYEHUN IIEPEMEHHOM,
7. PALMOHATBHBIX APOGeii ¢ 1 ]18.09 _ |TOXKIECTBEHHO PABHBIX BHIPAKCHHIH,
OJMHAKOBBIMM 3HAMEHATEIISIMU Pa3naTouHblil |ToxecTBa,
CJ0’%keHHUe U BBIYUTAHUE MaTepuai PaBHOCHJIBHBIX YPAaBHCHH,
8. 1 120.09 paIoHaIbHOTO YPaBHEHUS,

paInoHaJIbHBIX IpOOei ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU

CTCIICHHU C HYJICBBIM IIOKa3aTCJICM,




CroXeHue U BRIYMTAHUE

npobeit. Bo3Benenne parmoHaibHON
JIpoOH B CTEIICHD

9. palMOHAJIBHBIX Apo0el ¢ pa3HbIMU 22.09
3HaMeHAaTeSIMU ITpoexrop,
CiioKeHue U BBIYUTAHKE 1IPC3CHTAHA.
10. palMOHAJIBHBIX ApoOel ¢ pa3HbIMU 25.09
3HaMeHaTeIIIMHA
CnoxxeHne 1 BEIYUTAHUE
11. paIMOHAIIBHBIX Ipo0Oel ¢ pa3HbIMU 27.09 PasznmaTouHbIit
3HAMEHAaTEeIIMU Marepual
CnokeHHe 1 BEIYUTAHUE
12. palMOHANIBHBIX ApoOel ¢ pa3HbIMHU 29.09
3HaMEHaTEeIIIMHU
13 Cnoxxenue u BBIMMTAHHE 02.10 Pa3naTouHbIi
palMOHANIBHBIX ApoOel ¢ pa3HbIMHU : Matepua
3HAMeHAaTeIIMU
CrnoxeHue 1 BBIUMTAHHUE Pa3ngarounsbrit
14. paImoHaNBHBIX APOOCH ¢ pa3HBIMU 04.10
3HAMeHAaTEeIIMU Matepral
15. KonTpoubnasi padora Ne 1 mo reme 06.10 Paznarounsiii
«PanuoHaJbLHbIE IPOOH» ' Marepuall.
16. yMHO)\I}(CHI/Ie U JIeJIEHNE paL[I/IOHaJ'IBIjBIX 09.10 [TpoekTop,
npobeii. Bo3Benenne parmoHaibHON : MIpEe3CHTAITHS.
IpoOu B CTENEHD .
YMHOXEHHUE U JIeJICHUE PArlMOHAIbHBIX Tpenanepbl
17. | npo6eii. BosBeneHue paloHatbHOMN 11.10 AJIA yCTHOI'O
IpoOu B CTENEHD cuéra.
18, YMHOXKEHHE U AEIECHUE PALMOHAIBHBIX 13.10 Paznarounsiii

MaTepHa

CTEIEHH C LIEJIbIM OTPULIATEIbHBIM
MOoKa3aTelieM,

CTaHAApTHOTO BUJIA YHUCIIA,
00paTHOM MPONOPIHUOHATBHOCTH;

ceolicmea.; OCHOBHOE CBOMCTBO
palMoHaIbHON JIpo0H,
CBOMCTBA CTEIECHH C IIEJTEIM

nokaszaTeyeM, ypaBHEeHuH, PyHKIuu
K

y==,

X

npasuia:

CIIOKCHHS,

BBIYMTAHHS,

YMHOKCHHS,

neJeHus 1pooe,

BO3BEJICHUS IPOOU B CTEIICHB;

YCa08ue PaBEHCTBA JPOOH HYJIIO.

J[oka3zbleamsb CBONCTBA CTEIICHU C
L[EJILIM TTIOKa3aTesIeM.

Onucvieamo rpaduuecKuit METO/I
pEelIEHNs] YPABHEHUHN C OJJHOM
IIEPEMEHHOU.

IIpumensimv OCHOBHOE CBOMCTBO
palMOHAIBHON JIpOOH JIJIsT COKPAIICHHS




YMHOXEHHUE U ACJICHUC PAallMOHAJIbHBIX

19. npo0Oeii. Bo3eneHue parmoHaibHOM 16.10
JpoOU B CTENICHB
ToxmecTBeHHBIE TTPEOOPa30BAHUS [Ipoexrop,
palMOHATIBHBIX BBIPAKEHUM MpE3EHTALUS.
20. 18.10 Tpenax€psl
JUISL YCTHOTO
cyéTa.
21 ToxecTBeHHBIC MPEe0OpPa30BaAHMS 20.10 Pa3naTtounsbrit
palMOHATIBHBIX BBIPAKEHUN ' MaTepuan
29 ToxecTBeHHBIC MPEe0OPa30BAHMS 23.10 Pa3naTtounsbrit
palMOHATIBHBIX BBIPAKEHUN ' Marepua.
ToxecTBeHHbIE TPe0Opa30BaHuUs Tpenaxépsl
23. palMOHAJIbHBIX BBIPAKEHUM 25.10 JUJIL YCTHOTO
cuéTa.
24 ToxaecTBeHHBIC MPEe0OPa30BaAHMS 2710 Pa3znaTounsbri
pALMOHATIBHBIX BBIPAKEHUM ' Marepuan
o5 ToxaecTBeHHBIC MPE0OPa30BAHMS 06.11 Pa3znaTounsbri
pALMOHATIBHBIX BBIPAKEHUM ' Marepuan
26 ToxaecTBeHHbIE TPeoOpa30BaHuUs 08.11 PaznaTounslii
palMOHAIBHBIX BHIPAKCHUMN ' MaTepua
KonrpoasHas padora Ne 2 no reme: .
27 Pa3znmaTounsri
. |«ToxknecTBeHHbIE IPe0OpPa30OBaAHUS 10.11
MaTepua

PAalHOHAJIBbHBIX Bblpa)KeHHﬁ))

U peoOpa3zoBaHus ApoOeit.

[IpuBoUTH 1poOH K HOBOMY (001IEMY)
3HaMEHATEIIO.

Haxomuth cymMy, pa3HOCTb,
IIPOM3BEICHUE U YaCTHOE IPOOCH.

BBINIOTHATE TOXK/IECTBEHHBIE
npeoOpa3oBaHUsl pAlIMOHATIBHBIX
BBIPAKEHUMU.

Pewams ypaBHEHUS C IEpEMEHHON B
3HaAMEHaTele IPoOH.

IIpumensims CBOMCTBA CTEIIEHU C LIEJIBIM
moKaszaresieM s IpeoOpa3oBaHus
BBIPAKCHUM.

3anucvléame 4nciia B CTAaHAAPTHOM
BUJIE.

Buvinonusameo IMMOCTPOCHUC U UTCHHC

rpaduka QyHKIUH Yy = K
X




28 PaBHOCHIIBHBIE ypaBHEHHS. 13.11 IIpoexrop,
" |ParroHanbHbIC ypaBHEHHS ' IIpE3CHTALMS.
29 PaBHOCHIIBHBIE YpPABHEHHS. 1511 Paznarounsiii
" |ParroHanbHbIC ypaBHEHHS ' MaTepHall.
30 PaBHOCHIIBHBIE YpPABHEHHS. 1711 Paznarounsiii
" |ParoHaNbHBIC YPaBHEHUS ' MaTepHall.
31 CremneHb ¢ UETbIM OTPULATEIBHBIM 2211 IIpoekTop,
" |mokazatenem ' Hpe3eHTAIHSI.
37 CreneHb ¢ UENbIM OTPULIATEIbHBIM 2411 [IpoexTop,
" |mokaszaresieM ' IPe3CHTAIIHS.
33. |Crenens ¢ HeabIM OTPULIATEIIBHBIM 2711
I1I0Ka3aTeIeM Paznarounsiii
34. |CreneHs ¢ LEIbIM OTPULATEIBHBIM 29.11 MaTepHall.
II0KA3aTeIeM TpeHaxEpbl
35. |CBoiicTBa CTENICHU C LIEJIBIM 01.12 JUISL YCTHOTO
TIOKA3ATENEM cudTa.
36. |CBoMCTBA CTENEHU C LIEIBIM 04.12
II0KA3aTeIEM
37 CBolicTBa CTENEHHU C LETBIM 06.12 [Ipoexrop,
" |mokazatenem ' IIpE3EHTaLN.
38. |CBoNCTBA CTENEHN C LIEJIBIM 08.12 b .
ToKa3aTesaeM a3AaTOHBIN
39. |CBoiicTBa CTETICHH C LENTBIM 11.12 Marepual.
IIOKA3aTeIeEM
k ..
40. |Oyakuus y=— u e€ rpaduk 13.12 IlpoexTop,np
X

€3€HTaLHSL.




K .. 7
41. DyHKIHA y =~ ¥ eé rpaduk 1 [15.12 PaznaTounsblii
X MaTtepuall.
k .. ..
OyHKIMS y=— U e€ rpaduk TpeHaxEpsl
42. X 1 |18.12 715 YCTHOTO
cuéra.
k .. %
43. |DyHkuus y=— u e€ rpaduk 1 120.12 PazfaTouHbIi
X MaTepHual.
KonTposbnas pabora Ne 3 o teme: TNU— HayuuTbcst npuMeHATh MPUOOPETECHHBIC
44. |«PanuoHAJIbLHbIEC yPABHEHHSD) 1 (2212 - 3HAHUS, YMEHHUSI, HABBIKH, B KOHKPETHOM
pHaiL. JEITENBHOCTH.
I'nasa II . KBagparnubie kopHu. [deiicTBuTebHBbIE YA, (25 4acoB)
2
DOyHKIUA Y = X IIpoekTo
45, [PyHKmLY 1 [25.12 poeKTOP,
u € rpaduk npesenTauus. |Onucvieams. TIOHATHE MHOXKECTBA,
46. |OyHkumMay = X° PaznaTounsrit ICMCHTA MHOXCCTRA,
' " Zé rua q)gK 1 |27.12 a CIOCOOBI 3aJaHUS MHOKECTB;
D P 2 MaTepuall. MHOYECTBO HATypaJbHbIX YHUCEII,
HKITHS Y = 8
47 YHKLHA Y Tpenamepel |\ inosectBO HEBIX YHCE,
. |1 e€ rpadux
padp 1 AL YCTHOTO | M\HOkECTBO paliMOHATBHBIX YUCET,
CueTa. MHOECTBO JICMCTBUTEIILHBIX YUCET U
= CBSI3M MEXK]ly STUMH YUCJIOBBIMU
KBaapatHbie kopHU. ApudMeTHUYECKHii IIpoexrop,
48. N 1 MHOYKECTBAMH; CBA3b MEKJTY
KBaJIpaTHBIN KOPEHb Mpe3CHTaIHS.
OCCKOHEUHBIMH JICCITUIHBIMH JIPOOSIMHU
49. |KBagparnbie kopau. Apudmernueckuii| 1 ., (¥ PallMOHAJIBHBIMH, UpPAHOHAJIEHBIMU
Pa3nmaTounsrit

KBaJIPATHBIM KOPEHb

qucCJIaMHU.




KBanparusie kopuu. Apudmernyeckuit Marepua.

50 KBaJIpaTHbI KOPEHb Tpenaxéepsl
JUISl yCTHOTO
cuéra

51 MHOK€ECTBO U €T0 JIEMEHTHI [Ipoekrop,
MPE3EHTALUSL. .

MHOXECTBO U €TI0 3JIEMEHTBI Tpenaxépsl

52. JUJIsL YCTHOTO
cyéra.

53 [TogmuOkecTBO. Oniepanyiu Hal ITpoexTop,

" |MHOXECTBaMH IPe3CHTAIIHS.

54 [TonmHokecTBO. Oniepanyiu HaJl Pa3zmaTounsbri

" |MHOYKECTBaMH MaTepuall.

55 HucnoBele MHOXECTBA ITpoekTop,
MpEe3eHTaIUS.

56 YucioBele MHOXKECTBA Pa3znaTounsbri
Marepua.

57 CBoiicTBa apu(pmMeTHIecKoro IIpoexrop,

KBaJpaTHOTO KOPHS Mpe3eHTaIUs

58. |CBolicTBa apu()METHIECKOTO PaznaTounsblit

KBaJPaTHOTO KOPHS MaTepuall.
59, |CBoiicTBa apu(pMETUIECKOTO TpeHaxkEpsI

KBaJPaTHOTO KOPHS JUISL YCTHOTO
60. |CaoiicTBa apupmeTruecKoro cyéTa

KBaJpaTHOTO KOPHs

Pacnoznasams pauiionaibHbIC U
UppalvoOHaTIbHBIEC YUCIIA.

[IpuBOANTH MpUMEPHI pAllMOHATBHBIX
YHUCeN U UPPALIMOHATILHBIX YUCE.

3anucvieams ¢ TOMOIIBIO POopMyIT
CBOMCTBA JEUCTBUI C
JIEUCTBUTEILHBIMA YUCIIAMHU.

Dopmynuposams:

onpeoenenus:

KBaIPATHOTO KOPHS M3 YHCIIA,
apupMETHIECKOTO KBAAPATHOTO KOPHS
U3 yucia,

PaBHBIX MHOKECTB,

MOJIMHOKECTBA,

NepecevYeHrs] MHOXKECTB,

00BeIMHEHUS MHOKECTB;

ceoticmea: GyHKIUN Y = X2,
apu(pMETUYECKOTO KBaAPATHOTO KOPHS,
QyHKIun y=+/x.

Jloka3bIBaTh CBOMCTBA
apu(PMETUYECKOTO KBaJAPATHOTO KOPHS.
Cmpoumb rpabuke GyHKIHMH Y = X 1
y=+x.

Ipumenamo noHATHE APUPMETHUECKOTO
KBaJIPaTHOT'O KOPHS JUIS BBIYMCIICHUS
3HAYCHUU BBIPAKCHUMU.




ToxaecTBeHHbIe TPeoOpa30BaHUS

ITpoexTop,

Ynpowams BblpaxkeHus, couepxaliue

61. 9
BBIPKEHUI, COIEPKAIINX KBAJPATHHIE npeseHTanys |APUPMETHICCKIE KBAAPATHBIC KOPHH.
KOPHH p
—|Pemats ypaBHEeHUS.
62 ToxnecTBeHHbIE TPEOOpa30BaHUs Pazmarounsrii M
" |BBIDOXCHUH, CONEPKAIINX KBAPATHbIC MaTepHal. CpaBHUBATh 3HAYEHHUS BBIPAKEHUM.
KOpHH BrimonusaTe npeoOpa3zoBaHue
63 TO)KﬂeCTBeUHHHe npeodpazoBaHus BBLIPAKEHHI C IPUMEHEHUEM BHIHECEHHUS
BBIPKCHUIA, COIEPKAIINX KBAPATHHIE MHOYKHTENIS H3-TIO]T 3HAKA KODHS,
KOPHH
P BHECCHHSI MHOYKUTEJISI TIO]T 3HAK KOPHSI.
64 ToxecTBeHHbIE TPEOOpa30BaHUS
" |BBIpQKEHMI, COIEpIKAIINX KBAJPATHHIE BrInonHsATE 0CBOOOXKIEHHE OT
KOPHH UPpAIMOHATILHOCTH B 3HAMEHATEIIe
ToxecTBeHHbIE TPEOOpa30BaAHUS po0u, aHAJIU3 COOTHOIICHUN MEXKITY
65 BBIPKCHUH, CONCPKAIINX KBAJPATHBIC Tpenaxépsr | TMCTOBBIME MHOKECTBAMHU M HX
* |kopHU
p JUIs yeTHOrO | YIEMEHTaMu
cycra.
66. |PyHKIHS y= Jx 1 eé rpaduk I[Tpoekrop,
Mpe3eHTalH.
67. |dynkuus y=+/xu eé rpaduk .
YHKIHA y Jxmeé pad Pa3gaTounsrit
68. |®ynkuus y=+/x u eé rpapuk MatepHal.
Hayuurtbcs npumeHsTh npu TEHHBI
69 KonTpoabhas pabora Ne 4 o teme: Pa3zgatounpiit Y ©71 TIPUME puobpere ve
- |«KBagpaTHbIe KOpHA. MaTepuar. 3HAHMS, YMCHHUSI, HABBIKH, B KOHKPETHOM

JeiicTBUTEbHBIE YHCJIA)

ACATCIBHOCTH.

I'nasa II1. KBaagpaTHabie ypaBHeHus. (26 yacos)




KBanparnsie ypaBHeHus. Pemenune ITpoekrop,
70. |HemoMHBIX KBagPATHBIX ypaBHEHHI MPE3EHTALUSL.
KBanpaTtHeie ypaBHeHus. Pemenue Tpenaxépsl
HETIOJIHBIX KBAJPAaTHBIX YPAaBHECHUIN 711 YCTHOTO
71 S
cyéra.
KBanparnsie ypaBHeHus. Pemenune Paznarounslii
72. |HemoNHBIX KBaIPATHBIX YPABHEHHI Marepuall.
dopmyna KOPHEN KBaIPATHOIO [TpoekTtop,
3. |ypaBrenus MPE3EHTALUSL.
74 dopmyna KOpHEN KBaIPaTHOIO
" |ypaBHEHUS .
75 dopmyiia KOpHEW KBAaIPATHOTO Pa3naroHbIA
" |ypaBHeHus MaTepuall.
76 dopmyiia KOpHENW KBAIPATHOTO
" |ypaBHEHHS
Teopema Buera ITpoekTop,
7. MIPE3EHTALUS.
Teopema Buera Tpenaxépsl
78 JUISl yCTHOTO
cyéra.
Teopema Buera PaznaTounsblii
79. MaTepuall.
Koumponvnaa paboma Ne 5 no meme PaznaTounsblii
80. «Keadpammnuwie ypasnenusn Marepuad.

Pacnosnasams v npuBOANTH NPUMEPHI
KBaJPaTHBIX YPABHEHUI Pa3IUYHBIX
BUJIOB (TIOJTHBIX, HEMOJIHBIX,
NpUBEACHHBIX ), KBaIPATHBIX
TPEXUWICHOB.

Onucvieamsb B 00111EM BUJIE pELICHNE
HEMOJIHBIX KBAaJPAaTHBIX YPaBHEHU.

Dopmynuposams:
onpeoenenus:

YpPaBHEHUSI IEPBOU CTEIICHH,
KBaJpaTHOTO ypaBHEHUSI;
KBaJIpaTHOI'O TPEXWICHA,

JUCKPUMUHAHTA KBAJIPATHOTO

YPaBHEHHMS U KBaJAPATHOTO TPEXUIICHA,

KOPHS KBaJIpaTHOTO TPEXWICHA;

OMKBaIPaTHOTO YPaBHEHUS,

c80UCmMB8a KBAIPATHOTO TPEXWICHA;

meopemy Buera u oOpaTHyto eit
TEOpEMY.

3anucvieamsv U 10Ka3bIBaTh POPMYITY
KOpHEW KBaJI[paTHOTO YpaBHEHMUS.
NccnegoBaTh KOIMYECTBO KOPHEH
KBaJpaTHOTO YpPaBHEHUS B 3aBUCUMOCTHU
OT 3HAaKa ero JMCKPUMHUHAHTA.




/[okazvieams meopembi:
Buera (mpsmyto u o6paTHy0),

O PAa3JIOKCHHUU KBaJAPATHOI'O TpéXLIJ'IeHa
Ha MHOXKHTCJIHN, O CBOMCTBE

KBaApaTHOT'O TpéX‘{JICHa
C OTpULATCIbHBIM TUCKPUMHUHAHTOM.

Onucvieams Ha IPUMEPaX METOJ
3aMEHBI IEPEMEHHOU ISl PEIICHUS
YPaBHEHUM.

Haxooumwb KOpHU KBaJpaTHBIX
YPaBHEHU PA3JIUYHBIX BUJIOB.
[Ipumensats Teopemy Bueta u o6patHyto
el TeopeEMY.

BrInonHATh pa3inoxkeHne KBagpaTHOro
TpEXUJIEHA HA MHOKUTEIIN.

Haxonute KOpHM ypaBHEHUH, KOTOPbIE

CBOIATCA K KBAAPATHBIM.

CocTtaBnsaTh KBagpaTHbIE YPABHEHUS U
YpaBHEHHS,

CBOJSAIIAECS K KBAIPaTHBIM,
SABJISIOIIMECS MAaTEMaTHYECKUMHU

81 KBazpaTHeIil TpEXuineH IIpoexrop,
MPE3EHTALUSL.
82 KBanpaTHslil TpéXuneH Paznarounsiii
Marepua.
83 KBanpatHsiil TpEXxuiieH [Ipoekrop,
MpE3EHTALUS.
4. Pemenne ypaBHeHUH, CBOASIIUXCS K ITpoexTop,
KBaJpaTHBIM YpaBHEHUSAM MpE3EHTAIUSA
85. |PemeHne ypaBHEHUM, CBOASIIIUXCS K
KBaJIPAaTHBIM YPABHECHUSIM
86. |Pemenue ypaBHeHHMH, CBOIAIIUXCS K Pazparounsiii
KBaJIPAaTHBIM YPABHECHUSIM MaTepuan
87. |PemeHnue ypaBHEHUN, CBOIAIIUXCS K
KBaJpaTHBIM YPaBHEHUSAM
88. |PemeHne ypaBHEHUH, CBOASIIIUXCS K
KBaJpaTHBIM YPaBHEHUSIM
80, PannonanbHbIC ypaBHEHUS KaK
MaTE€MaTHYECKUE MOJICITA PEeATbHBIX
CUTYyaIUi ITpoekTop,
%0. PannoHalbHbIe ypaBHEHHUS KaK HPC3CHTALIMA.
MaTE€MaTHYECKUE MOJICTTA PeAIbHBIX
CUTYyaluH
9L PannonanbpHbIe YpaBHEHUS Kak
MaTEMATUYECKUE MOJICTTA PEATbHBIX .
cutyatwmii Pa3naTounslii
92 PanpoHanbHbIe ypaBHEHUS KaK MaTCpHall.

MaTeMaTHYECKHE MOJIEIIN PEATIbHBIX
CUTYyalluN

MOJENSMU PEATBHBIX CUTYalUI




PanmonansHbie ypaBHEHUS Kak

93. MaTEMATUYECKUE MOJICTTA PEATbHBIX
CUTyaluu
94 PanmoHanbHbie ypaBHEHUS Kak IIpoekTop,
" |MaTeMaTH4YEeCKUE MOJICTTA PEeATbHBIX [IPE3CHTALIHSL.
CUTyaluu
Koumpononas paboma Ne 6 no meme N HayuuTbcst npuMeHATh NMPUOOPETECHHBIE
95. «IIpumeHeHne KBAIPATHBIX . 3HAHUS, YMEHHUS, HABBIKH, B KOHKPETHOM
~ MaTepual.
YPABHEHUI) P JIEATEIILHOCTH.
96 YnpaxHeHus 115 TOBTOPEHUS Kypca 8 M O06001muTh TPUOOPETCHHBIC 3HAHUS,
KJjiacca HaBBIKM M YMEHUS 3a 8 KJacc.
97 YnpaxHeHus 115 TIOBTOPEHUS Kypca 8 M HayuuTbcst npuMeHATh NMPUOOPETEHHBIE
KJiacca 3HAHMS, YMEHHUS, HABBIKU, B KOHKPETHOU
eI TSIILHOCTH.
08 YnpaxHeHus 115 TIOBTOPEHUS Kypca 8 JIM
KJiacca
99 YnpaxHeHus 115 TOBTOPEHUS Kypca 8 JIM
KJiacca
100 YnpaxHeHus 115 TOBTOPEHUS Kypca 8 M
KJilacca
101 YnpaxHeHus 115 TOBTOPEHUS Kypca 8 M
KJiacca
Pa3znmaTounsri
102.|Mrorosas xonTposbHasi pagora Ne7

MaTepHall.




9 kiacc anaredopa

No JlaTel
C Kou-
YPOK OZICPIKAHNC Bo | TPOBEICHH OcHOBHBIC BUIbI YICOHOU IE€ATEILHOCTH
a O6opynoBanmue vy
(pa3mesl, TeMBb) A YY)
4acoB
miaH| ¢pakT
I'nasa |. HepaBencrBa. (20 yacos)
1. |YucinoBble HEPABEHCTBA
p 1 104.09 IIpoekrop,
2. |ducioBic HepaBeHCTEa 1 106.09 npeseHTanus.  |Pacnosnasame v IpUBOJUTH NPUMEDPDI
YHCJIOBBIX HEPABEHCTB,
3 UucnoBble HEPABEHCTBA 1 los.09 Tpenaxépsnl myst |HEPABEHCTB € IIEPCMCHHBIMM,
' . YCTHO TO CUETA. JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM,
JBOWHBIX HEPABEHCTB.
4 OcCHOBHBIE CBOWCTBA YHCIIOBBIX 1 11109 [TpoekTop, Dopmynuposams.:
HEpaBEHCTB ' NIPE3EHTALUA. |OnpedeneHus: CpaBHEHUS ABYX YUCEN,
0 — P ——pEelIEHNs] HEPABEHCTBA C OJJHOM IEPEMEHHOM,
HOBHBIC CBOMCTBA YHCIIOBBIX
5. CHOBHBIC CBOHCTBA HHCJIO 1 113.09 A3NATOUHBIL |y B HOCHITBHBIX HEPABEHCTSE,
HEPaBEHCTB .
CpaBeHC MatepHa. PEIEHNs CUCTEMBI HEPABEHCTB C OIHOM
A CnoskeHue ¥ YMHOYKEHHE YUCIIOBBIX TTpoekTop, TIepeMeHHoOn,
' |HepaBeHCTB. OLICHUBAaHNE 3HAYEHUS 1 ]15.09 Npe3eHTaIHS 00J1aCTH ONPECICHHUS BBIPaXKCHHS,
BBIPKECHMUSI 5
. CrnosxeHue 1 yMHOKEHUE YHCIIOBBIX céoucmed TUCIOBLIX HCPABCHCTB,
" |HepaBeHCTB. OlIeCHUBaHHUE 3HAYCHUS 1 |18.09 | CHOKCHIA M YMHOMCHITA HHCIIOBBIX
BBIPAKEHUS PazmaTouHbplii |HEPaBEHCTB
g Cll0)KeHHE ¥ YMHOXKEHHE YMCIIOBBIX Matepual .
: K : CBOHCT
HepaBeHCTB. OLIEHMBaHNE 3HAYEHUS 1 |20.09 /loxasbieamp: CBOMCTBA YHCIIOBBIX
H
BbIPAXKCHUSI CpaBCHCTB,




9. |HepaBeHcTBa ¢ OQHOM EPEMEHHOU 22.09
_ [Ipoexrop,
L. Pemenne HfipaBeHCTB C OJHOH 55 09 Npe3eHTAIHAL.
nepemMeHHou. Yucosbie :
IPOMEKYTKHU
Pemienne HEpaBeHCTB € OJTHOU
1L nepeMeHHou. UncnoBbie 27.09 Paznarounsiii
IPOMEKYTKHU Marepual
Pemenne HepaBeHCTB C OTHOU
12 nepeMeHHou. Unucnoseie 29.09
MIPOMEKYTKHU
" Pemenne HEPABEHCTB C OJHOM 02.10 Paznarounsiii
repemMeHHou. Yuciosble : MaTepHa
MIPOMEKYTKHU
Penrenue HepaBeHCTB ¢ OJHOM PaznaTounsblii
14. repemMeHHou. Yuciosble 04.10
MIPOMEKYTKHU Matepuai
Cucrembl JIMHEWHBIX HEPABEHCTB C ITpoexTop,
15. |OXHOM NEPEMEHHOMN 06.10 IIPE3CHTALINS.
16, CI/ICT?MI)I HHHGP'IHBEX HEPABEHCTB C 09.10 TpeHa)&EpsI A
OJHOM TTEPEMEHHOU YCTHOTO CUéTa.
CHCTEMBI JTMHEWHBIX HEPABEHCTB C Pasjarounbiid
17 ONHOM - 11.10 Marepua.
JTHOW TEPEMEHHOU
18, CI/ICTfMLI HHHGP'IHBEX HEPABEHCTB C 13.10 Paznarounsblii
OJHOM NEPEMEHHOU Marepuai

TCOPEMBI O CJIOKCHHUU 1 YMHOKCHHUU
YU CJIOBBIX HCPABCHCTB.

Pewams nuHeliHbIE HEPABEHCTBA.

3anuchIBaTh PEIICHUs] HEPABEHCTB U UX CUCTEM
B BHJIC YMCIIOBBIX IPOMEKYTKOB,
00BEeTUHCHMS,

MIEPECCUCHUSI YNCITIOBBIX TIPOMEKYTKOB.

Pemate cucteMy HEpaBEHCTB C OJJHOM
IIEPEMEHHOM.

O1uieHMBaTh 3HAYCHUE BBIPAKCHMUS.
N300paxxaTh Ha KOOPAMHATHON TIPSIMOMA

3alaHHbIE HEPABEHCTBAMHU YMCIIOBBIE
POMEKYTKHU




Cucrembl TMHEHHBIX HEPABEHCTB C
19. N 1% HEP 1 |16.10
OJIHOM NIEpEeMEHHOM
Konrpoasnas padora Ne 1 no TpeHaKEDE st
20. |Teme «HepaBeHCTBa H CHCTEMbI 1 ]18.10 P P .
. . YCTHOTO cuéra.
HEePaBEeHCTB C O/IHO¥ NMmepeMeHHOoID)
I'napa I1 . KBagparuunas ¢pynkuus. (38 yacos)
21 [ToBTOpEHME U pacIIMpEHUE 1 12010 [IpoexTop,
" |cBemeHMIA O QYHKITUH ' IIPE3CHTAIIHS.
22. |Hosrop CHUC H paClINpeHHC 1 12310 Paspatounblid ), ieame noustue GyHKIIMU KaK TIpaBuiIa,
CBEICHMI O PYHKIINH MaTepHall.
23 IToBTOpEHME 1 pacIIMpEHUE 1 |10 Tpenak&pbl s |YCTAHABIHMBAIOIIETO CBA3H MEX/Ty dNIEMEHTaMH
. CBCI[GHHﬁ Y (I)YHKI_[I/II/I . YCTHOTI'O cuéTa. JIBYX MHOYKECTB.
CBoiicTBa (QYHKIIUU IIpoekTop,
24 pe 12710 1 pe3eHTap s
p HHL Dopmynuposamsw.
25. |CBolicTBa GyHKIIMU 1 1(06.11 Paznarounsiii onpedenenus:
_ MaTepHall.
26 CaoiicTBa pyHKIIUU 1 los11 Tpenanépsr ws | 1Y byHKUINY;
YCTHOTO CY€Ta  |MPOMEXYTKOB 3HAKOIIOCTOSHCTBA (DYHKIINH;
- Kax moctpouts rpadux dbyHKIAN Y 1 o1t IIpoexTop, dbyHK1IMK, Bo3pacTatoiei (yObIBaroieit) Ha
= ki(X), ecrm nsBecten rpadux ' HPE3CHTALMA.. | MHOKECTBE; KBAAPATUYHON (QYHKIUMY;
byukun y = f(X)
Kak nocrpouts rpadux GpyHkuum y Tpenaxépsl ms |KBAAPATHOIO HEPABCHCTBA;
28. | kf(x), ecnn u3BecTen rpaduk 11311 YCTHOTO CUETa.
byskiun y = f(x)




c680licmea KBaJIpaTUIHON (DYHKIINH;

npasuia ocTpoeHus rpaduKoB QYHKIUN ¢

MTOMOIIBIO MPe0Opa3oOBaHMM BUAA

J) = f(x) + b,

f(x) = f(x + a); f(x) = Kf(x).

Cmpoums rpaduku GYHKIIUN C TOMOIIBIO

npeoOpa3zoBaHuil BUIA

f(x) = f(x) + b;

f(x) = f(x + a); f(x) = Kf(x).

Cmpoumb rpapuk KBaJpaTUUHON QYyHKLIUH.

ITo rpaduky KkBagpaTHUHON QyHKIUU

OIIMCKIBATH €€ CBOMCTBA.

- I_(aK MOCTPOUTH rpaduk QyHKIUHU Y 1511 IIpoekTop,
= kf(x), ectn n3Becren rpaduk ' Npe3eHTALHSL.
byukiun y = f(x)

20 Ka_K IOCTPOUTH r_paQ)I/IKH byHKIUH 1711 IIpoekTop,
y=f(x) +bny="1(x+a), ccru ' Tpe3eHTAaLHL.
n3BecteH rpaduk Gyakym Y = f(X)

a1 Kax moctpouts rpaduku GyHKITANA 29 11 Pa3zpatounblit

ly=fx)+buy="f(x+a), ecun - Marepual.
u3BecteH rpaduk pyakmm Y = f(X)
2 Kaxk moctpouts rpaduku dhyHKIui 2411 Pa3paTounpiit
Sy =f(x) +buy="1(x+a), ecnu ' MaTepua.
u3BecteH rpaduk Gpyakimn Y = f(x)

- Kaxk noctpouts rpaduku GpyHKIUN 2711 IIpoekTop,
n3BecteH rpaduk Gyaxiym Y = f(X)

34. |KBagparnunas pynkums, e€ rpaguk 20.11 .
Y CBOMCTRA Paznarounsiii

35. |KBagpatuunas pyukums, e€ rpaguk 01.12 MaTepHajI‘

1 CBOHCTBA TpeHax€Epsl 1

36. |KBamparuunas dynkmms, e€ rpadux 04.12 YCTHOTO CHUET
Y CBOMCTBA

37, KBagpartuunas pynkuus, e€ rpapuk 06.12 IIpoexrop,

U CBOWCTBA ' TIpE3eHTaITNS

38. |KBagparuunas pynkuus, e€ rpapuk 08.12 Pa3naTounslii
Y CBOMCTBA Marepual.

39 |KBagparuunas ¢pynkums, e€ rpapuk 11.12
Y CBOMCTBA

40. |KonTpoasnas padora Ne 2 o 13.12 PazpaTouHbi
Teme: «KBaaparuunas pyHKmms» Matcepuai.

Onucvigams CXEMATUYHOE PACIIONIOKEHUE




41.

Pemenue kBaapaTHbBIX HEPABEHCTB

15.12

ITpoexTop,
MPE3EHTALUSL.
42 |PellleHne KBagpaTHBIX HEPABEHCTB 18.12
TpeHnax€pbl 14
43. |PelieHue KBaJIpaTHBIX HEPABECHCTB 20.12 ..
YCTHOTO CYETA.
Pemienne kBagpaTHbIX HEPABEHCTB i
44. 9 p p 2212 Paznarounslii
MaTepUall.
45 |PelIeHHe KBaIpaTHBIX HCPABCHCTB 25 12 TpeHnaxepsl 1
YCTHOTO CYETA.
18 Pemienne kBagpaTHbIX HEPABEHCTB PaznaTounslii
: 27.12
MaTepUall.
47 CucrteMbl ypaBHEHUN € JBYMS [Ipoexrop,
[IEPEMEHHBIMU MPE3EHTALUSL.
48 CucrteMbl ypaBHEHUN C JBYMS
[IEPEMEHHBIMU
49 Cucrtembl ypaBHEHHH C IBYMsI TpeHaxepsl 1
[IEPEMEHHBIMU YCTHOI'O CY€ETA.
50 Cucrembl ypaBHEHHH C ABYMSI Paznarounsblii
MIEPEMEHHBIMU Marepua.
51 Cucrembl ypaBHEHHH C JBYMsI

IICPCMCHHBIMHA

napaboJibl OTHOCUTENBHO OCH abcLuce B
3aBHCHMOCTH OT 3HaKa CTapIlIero
Kod(pdunmeHTa u TMCKPUMHUHAHTA

COOTBCTCTBYIOLICTO KBAAPATHOI'O TpéXquHa.

Pewams xBaipaTHBIC HEPABEHCTBA, UCTIOIB3YS
CXEMY pacroJIoKeHUs mapadoIbl

OTHOCHUTEIBHO OCH a0CIIHCC.

Onucvleamsb rpaUUecCKUil METO/1 PELICHUS
CHUCTEMBI JIBYX YPaBHEHUM C IBYMsI
EPEMEHHBIMH,

METOJI IMOACTAHOBKU Y METOJI CJIOKEHHUS JUIS
pElIeHs] CUCTEMBI IBYX YPaBHEHUM C ABYMS
ePEMEHHBIMH,

OJHO N3 KOTOPHBIX HC ABJICTCA JIMHEHHBIM.

Pewamb TexcToBbBIE 3a1a41, B KOTOPBIX
CUCTEMa JIByX YPABHEHUMU C IBYMs

NEPEMCHHBIMU SABJISACTCSA MaTeMaTUYECKOMN




Cucrembl ypaBHEHH ¢ TByMs

MO/ICJIBIO PCAJIBHOT'O ITPOIECCCaA,

52.
IIEPEMEHHBIMHU
Y UHTEPIIPETUPOBATH PE3YJIbTAT PELICHUS
53, Pemenune 337181 C IOMOLIBIO CHCTEM [Ipoexrop, CHCTEMBI
YPaBHEHHI BTOPOU CTETIEHU MpE3CHTAUS.
54. |Pemenue 3am1a4 ¢ MOMOIIBIO CUCTEM
YPaBHEHUH BTOPOU CTEIICHU Tpenax€psl 11
55. |Pemenue 3ama4 ¢ TOMOIIBIO CUCTEM YCTHOTO CYETA.
YPaBHEHHI BTOPOM CTENICHU p .
TOYHBIH
Pemenue 3a1a4d ¢ mOMONIIBIO CUCTEM a31aTo
56. |ypaBHenwuit BTOpOI cTEneHN MaTepHa.
57 Pemenue 3aga4 ¢ MOMOIIBIO CUCTEM Pa3zmaTounsbri
" |ypaBHEHHI BTOPOM CTEIICHH MaTepHall.
KonrpoasHas padora Ne 3 o p .
58. |TeMe: «PelieHue ypaHeHUH U a3/1aTO"HBIN
CHCTEM YpaBHEHHMIi ¢ IBYMsI MatcepHa.
nepeMeHHbIMID)
I'naga III. DyieMeHTHI NPUKJIATHOM MaTeMATUKH. (20 YacoB)
MaremaTnyeckoe MOJEINPOBAHNE [Ipoexrop, IIpusooums npumepsl: MaTeMaTHIECKIX
59. Ipe3eHTalysl. |MOZIEIEH peallbHbIX CUTYAIUH; IIPUKIIaHBIX
- 3a/1a4; MPUOJIMKEHHBIX BEJIMYUH;
i Marematnyeckoe MOAEIMPOBAHUE Tpenaxeps! 151 | ; conb30BaAHMS KOMGHHATOPHBIX IPABHIT
' YCTHOTO CHCTA. |cypMMBI M TIPOU3BEICHUS; CITyYaitHBIX COOBITHH,
~—|BKJIIOYasl IOCTOBEPHBIE U HEBO3MOKHBI
MaremaTnyeckoe MOJAEITUPOBAHUE Pa3nmaTounsbrii JII09asl NOCTOBCPHAIC CBO3MO ©
61 COOBITHS; ONIBITOB C PABHOBEPOSTHBIMU
: MaTepuall.

HCXOogaMU; NPEACTABJICHUA CTATUCTUYCCKHUX




[IpouieHTHBIE pACUYETHI ITpoexTop,
62. IIpE3CHTALMS.
63. |[IPOLICHTHBIC PaCYETHI
- PaznaTounbrit
64. |IIpOLICHTHBIC PaCcUEThI
: MaTepUall.
65. | IpHOIMIKEHHbIE BEIYUCIEHHSA
[TpubamKEHHBIC BEIYUCICHUS IIpoekTro
2
66. IIpE3CHTALMS.
OcHoBHBbIE ITpaBUIa TpeHax€Epsl 1
67. |xomOuHaTOpHKH YCTHOTO CUéTa.
OcHoBHBbIE ITpaBUIa Paznarounsiii
68. |koMOMHATOPUKH MaTepHall.
OcHoBHBbIE ITpaBUIa Paznarounsiii
69. |kombGuHaTOpUKK MaTrepHall.
70 YacToTa ¥ BEpOSITHOCTD CIy4aliHOTO IIpoexrop,
COOBITHS MIpE3CHTALMS.
71 YacToTa ¥ BEpOSITHOCTD CIIy4YalHOTO Pa3narounslii
" |coObITHS MaTepHall.
Knaccuueckoe onpenenenun
r2. PEACICHHAC IIpoekrop,
BEPOSITHOCTH peseHTANHS
73. |Kmaccrueckoe onpenenenue '
BEPOSTHOCTHU ITpoexrop,
74. |Knmaccuueckoe onpeaeneHue Mpe3eHTaIUs

BEPOSTHOCTH

JAHHBIX B BHUJIC TAOJIHII, TUATpaMM, TpaPUKOB;
HCIIOJIb30BaHUs

BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIINX
ABJICHUU.

Dopmynuposams.

onpedenenusi: aOCOIIOTHOMN MOTPEITHOCTH,
OTHOCHUTEIBLHOM MOTPENTHOCTH, JOCTOBEPHOTO
COOBITHS, HEBO3MOKHOTO COOBITHS;
KJIACCUYECKOE OTPEICIICHIE BEPOSITHOCTH;
npasuia; KOMOMHATOPHOE MPABHUIIO CYMMBI,
KOMOWHATOPHOE TIPABHIIO TIPOU3BEIACHUSI.
Onucwigams dTaITbl pEIICHUS TPUKIATHON
3a/1aumu.

Toscuamo u 3anucviéams GOPMYITY CIOKHBIX
poLeHTOB. [IpOBOIUTE MIPOLIEHTHBIE PACUETHI
C MCIIOJIb30BAaHUEM CJIOKHBIX TIPOLIEHTOB.
Haxooumwb TOYHOCTH NPUOITMKEHUS 110
TabuIe MPUOIMKEHHBIX 3HAUCHU BEJIMUUHBI.
Ucnonp3oBathk paznudnbie GOPMBI 3aMUCH
npUOTNKEHHOTO 3HAYCHUS BETUYNHBI.
OrneHnBaTh MPUOMMKEHHOE 3HAUCHUE
BCJTUYHHBI.




75.

HauanbHbie CBCACHUA O CTATUCTHUKC

76.

HauanpHubie CBCACHUA O CTATUCTHUKC

77.

HauanbHubie CBCACHUA O CTATUCTHUKC

[Ipoexrop,
IIPE3EHTaL.

78.

KonrpoasHas padora Ne 4 o
TeMe: «JIeMeHThI IPUKJIATHON
MATEeMATHKH»

Pa3znaTounsbriit
MaTepual

1Ipo6ooums OMBITHI CO CITyYalHBIMU
ucxoxamu. [1osiCHATH U 3anuchIBaTh GopMyITy
HaXO0XJI€HUS YaCTOThI CIIy4allHOT'O COOBITHS.
OnucelBaTh CTATUCTUYECKYIO OLIEHKY
BEPOATHOCTHU CiydaitHoro coObitus. HaxoauTs
BEPOATHOCTH CIy4aitHOrO COOBITHS

B OIBITaX C paBHOBEPOSATHBIMH UCXOJaMHU.
Onucvigams 3TaIbl CTATUCTHYECKOTO
uccienosanus. OPopmMisiTe UH(GOPMAIUIO B
BUJI€ TaOIUI U AuarpamMM. M3BiekaThb
uH(pOpMAIUIO U3 TAOIUI U THarpamM.
Haxonuth v IpuBOAUTH PUMEPHI
UCIIOJIb30BAHUS CTATUCTUYECKUX
XapaKTEPUCTHK COBOKYIMHOCTU JaHHBIX:
CpelHee 3HaYeHUe, MOJa, pa3Max, MeuaHa
BBIOOPKH

79.

Yucnosbie IIOCJICAOBAaTCIBbHOCTH

[Ipoexrop,
IIpEe3CHTaLMS.

80.

Yucnosbie IIOCJICAOBAaTCIBbHOCTH

Pa3zmaTounsbrii
MaTepua

81.

Apudmernueckas nporpeccus

IIpoekrop,
MIpE3CHTALUS.

82.

Apudmernueckas nporpeccus

83.

Apudmernueckas nporpeccus

PaznaTounbiii
MaTepual

IIpusooums npumepol: MOCIEIOBATEIHBHOCTEH;
YHMCJIOBBIX ITOCJIE€A0BATEIbHOCTEH, B YaCTHOCTH
apu(METHICCKON U TEOMETPUICCKON
MPOrPECCUI; UCTIOJIb30BAHUS
MOCJIEIOBATEILHOCTEN B PEAIbHOM KU3HU;
3a71a4, B KOTOPBIX PACCMATPUBAIOTCSI CYMMBI C
OECKOHEYHBIM YHCJIOM CJIaracMbIX.
Onucwvieams: TIOHATHS MOCJIC0BATESIILHOCTH,
YyJIeHa MOCJIEA0BATEILbHOCTH;, CIIOCOOBI 3a1aHus
MOCJIEJOBATEIbHOCTH.

Buviyucnsime 4neHsl NOCIEA0BAaTSIILHOCTH,




84. |Apudmerndeckas mporpeccus 3a1aHHON (HOPMYJIION N-TO WICHA WU
PEKYpPPEHTHO.
g5, CymMa N IepBBIX YICHOB [Tpoekrop, Dopmynuposams.:
apH(PMETHICCKON IIPOrPeCCHH NPE3CHTAlUA.  |onpedeneHus: apuPMETHIECKON MPOrpecCcuH,
Te€OMETPHYECKOHN TPOTPECCHH;
86. |CymMa N IIPBBIX UICHOB i |ceolicmeéa 4ICHOB TEOMETPHUECKOMN U
apu(METHIECKON ITPOrPECCUH Pasnatoumbli . TP
MATEDHAT apuMeTHIECKON MPOTPECCHI.
87. |CyMMa N mepBbIX WICHOB p
. 3aoasams apuPpMETHIECKYIO U
apu(MeTHIeCKOi mporpeccun
= - T€OMETPUYECKYIO TPOTPECCUU PEKYPPEHTHO.
METpHUECKast IPOrpeccus KT
gg, | CoMETpHHCC porpece POCKTOP, 3anucvisamo u nosicuamos HGOpMyIBI 00IIETO
IpEsCHTAMA.  \ypena apudmeTHUECKON U TeOMETPHYECKOI
89. |I'eoMeTpuuecKas mporpeccus p ., |porpeccnn.
a3MaTO9IHBIN | 3anychieams u 00Ka3vieams.: GOPMYIIbI CyMMBI
90. |T'eomeTpuuecKas Iporpeccus Matepuai N TIEPBBIX WICHOB apH(PMETHICCKON U
r€OMETPUUYECKON TIPOrpeccHii; OopMyIIbI,
o1 CymMmMa N nepBhIX WICHOB IIpoexrop, BBIPAKAOIIHAE CBOMCTBA YJICHOB
reOMETPUYECKOM NPOrpecCun npe3eHTalus. |apuPMETHYECKONW U T€OMETPUIECKON
C 5 —IIPOTPECCUM.
gy, |CYMMa N MEBBIX HIICHOB 3NATOURBIH | By nam, cymmy Geckome O
r€OMETPUYECKOIN porpeccuu . .
P porp Matepral T€OMETPUUYECKON TIPOTPECCUH, Y KOTOPOI
CyMMa OeCKOHEYHO Iq|<1
93 |TCOMETPUIECKOM MPOrPECChH, ¥ IIpoexkrop,
xoTopoii | q | < 1 npesentanus.  |[IPEACTABIATH OECKOHEUHBIE IEPUOUYECKUE
JpoOu B BUIE OOBIKHOBEHHBIX
CyMma O6ecKoHeUHOM .
. Paznarounsiii
94. |reoMeTpUYECKON MPOTPeCccuu, y
MaTepua

KoTOpo# | (| <1




KonTtpoJsabnas padora Ne 5 mo .
Paznarounsiii
95. |Teme «UucioBblie 1
Marepual
N0CJIeI0BATEIbHOCTH)
IloBTOpEeHMe U cucTremaTu3anus yueoOHoro marepuasa. (7 4.)
96 YrpaxHeHus 111 IOBTOPEHUS 1 M O606muTh TPUOOPETEHHBIC 3HAHUS, HABBIKH U
Kypca 9 kiacca yMeHus 3a 9 Kiacc.
97 VYnpaxHeHus AJis1 HOBTOPEHUS 1 M Hayuurtbcst npuMeHsTh NMpUOOpPETEHHbBIE
" |kypca 9 knacca 3HaHUA, YMEHHUS], HABbIKH, B KOHKPETHOU
NEeATEIbHOCTH.
08 YupaxHeHus 115 TIOBTOPECHUS 1 M
Kypca 9 knacca
99 YrpaxHeHus 111 IOBTOPEHHUS 1 M
Kypca 9 kiacca
100 YrpaxHeHus 111 IOBTOPEHHUS 1 M
"|kypca 9 knacca
YnpaxxHeHus 11l TOBTOPECHUS M
101.|Kypca 9 1
KJlacca
102 HNTorosasi KOHTpPOJILHAs padoTa 1 Paznarounsiii
Ne6 Marepuall.

Ha u3ydenue yueOHoro kypca «BeposiTHOCTh U cTaTucThuKay otBoauTces 102 vaca: B 7 kitacce — 34 yaca (1 yac B Heneno), B
8 kiacce — 34 yaca (1 yac B Hegeno), B 9 kinacce — 34 yaca (1 yac B Hepenmo). B 2023-2024 yueOHOM roy Kypc BBOJUTCS TOJIBKO



B 7 u 8 knaccax. B 7 kiiacce — kak OTAEIbHBIN IPEIMET, a B 8 KJlacce — 3a CUET paclIMpeHus: Kypca anreopsl Ha 1 dac.

8 KIIACC

[IpeacraBieHre JaHHBIX B BUE TaOIUI, AUarpaMM, rpagukoB. MHOXKECTBO, 3JIEMEHT MHOXKECTBA, MOAMHOXKeCcTBO. Ornepanuu
HaJ, MHOXECTBaMU: O0ObEIUWHEHUE, MepeceueHue, nomnojHeHrne. CBONCTBA omepanuid HaJ MHOXECTBAMHU: NMEPEMECTUTENBHOE,
COUETaTEIbHOE, pacHpenenuTenbHoe, BKIOYeHUs. Vcnosb3oBanue rpaduyeckoro MpeacTaBICHUS MHOXKECTB JJI ONUCAHUS
PEeaNbHBIX NPOLECCOB U SIBJIICHUM, IIPY PELICHUHN 3aa4.

W3mepenue pacceuBanus JaHHbIX. J(Mcmiepcus 1 CTaHAAPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOpOB. JlnarpaMma paccerBaHHUsL.
DneMeHTapHbIe COOBITUSI ciaydailHoro ombiTa. Ciy4aliHble coObiTus. BeposiTHocTH cOOBITHI. ONBITHI ¢ PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU. CitydaliHbIl BHIOOP. CBSI3b MEXAY MAJIOBEPOSTHBIMUA U MPAKTUYECKH JOCTOBEPHBIMU COOBITUSMHU B
MpUpPOE, OOIIECTBE U HAYKE.

HepeBo. CBONMCTBA AEPEBbEB: €AUHCTBEHHOCTD IYTH, CYLIECTBOBAHUE BUCSAYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEPIIMH U
quciioMm péodep. [IpaBuno ymHoxenus. Pemenue 3a1au ¢ noMoipro rpados.

[IpotuBomnomnoxHbie coObITHS. Juarpamma Ditnepa. O0beAMHEHNE U TTepeceYeHUE COOBITHIA.

HecoBmecthbie coObiTusa. Dopmyna coskeHusl BEpOSITHOCTEH. Y ClIOBHAs BEPOIATHOCTD. [IpaBmino ymHoxxenus. HezaBucumsie
coObITus. [IpencraBienue >KcriepuMeHTa B BUje JepeBa. PereHue 3aj1ad Ha HaXOXKJIEHHUE BEPOSTHOCTEH C MO MOIIbIO JIepeBa
CIIy4aliHOTO 3KCIIEpUMEHTA, IuarpaMmm Jujepa.

ININIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenue yudeOHOro mnpenmera «BeposTHOCTP M CTaTUCTHKa», Kak paszjaena Kypca "AnreOpbl" OOKHO oOecreyuBaTh
JOCTH)KEHHE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CIAEAYIOIIHUX JMYHOCTHBIX, METANpPEeIMETHBIX M MPEAMETHBIX
00pa3oBaTENbHbIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMBbl Y4eOHOT0 npeameTa « BeposITHOCTh U CTaTUCTUKA» XapaKTEPU3YIOTCS:

IIaTpuoTHYeckoe BoCIUTAHME:

MPOSIBJICHHMEM MHTEpECca K MPOILJIOMY U HACTOSIIIEMY POCCUICKON MaTeMaTUKU, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCUMCKAX MATEMATUKOB U POCCUUCKOM MAaTEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTHXKEHUN B
APYTUX HayKax U MPUKIAJHBIX chepax.

I'pasknaHckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEHN Tpak/JaHuHA U pealIn3allii €ro Ipas, MPeICTaBICHUEM O MATEMaTHYECKUX



OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBICHUN, IPOIIETYP TPAKIAHCKOTO 001IecTBa (BHIOOPHI, OMTPOCH U TIP. );

TOTOBHOCTBIO K 00CYXJEHUIO TUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHXKEHUN HAYKH,
OCO3HAHHEM Ba)KHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO.

Tpynosoe BocnuTanue:

YCTAaHOBKOM Ha aKTHBHOE y4acCTHE B PEIICHUM MPAKTUYECKUX 3a/1a4 MaTEeMaTUUECKON HaNpaBJICHHOCTH, OCO3HAHUEM
BOXHOCTHU MaTE€MaTUYeCKOro 00pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU IS YCIIEITHON podeccHoHaabHOM AeATeTbHOCTH U
pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAaHHBIM BBHIOOPOM M TIOCTPOCHHEM MHIWBHUAYAJIbHON TPAEKTOPHUU 00pa30BaHMS U )KU3HEHHBIX IIJIAHOB € YYETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHME:.

CIIOCOOHOCTBIO K AIMOIIMOHATIBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MaTEMaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHUN,
paccyXAeHU; YMEHHUIO BUIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTO NMO3HAHUS:

OpHEHTAIMEN B ICSITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAayYHBIX MPECTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS YETIOBEKA, TPUPOJILI U OOIIECTBA, MIOHUMAaHUEM MaTEMAaTUUECKON HaAyKH Kak cephbl UeTOBEUECKOU eI TEIbHOCTH,
ATAIoOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJISl PA3BUTHUS LIMBUJIU3AIUNH; OBJIAJEHUEM SI3IKOM MaTEMaTUKU U MaTeMaTHYECKON
KYJIbTYpOU KaK CPeJICTBOM ITO3HAHUS MUPA; OBJIAJCHUEM MTPOCTEUIIIMMU HaBBIKAMH MCCIIE0BATEIBCKOM AEATEIBHOCTH.

duznyeckoe Bocnutanme, GopMupoBaHme KyJbTYPbI 310POBbS U IMOIMOHAIBHOI0 0JIATONOJIYYMSI: TOTOBHOCTHIO
MIPUMEHATh MaTeMaTHYCCKHE 3HAHHMS B MHTEpPECAX CBOETO 3JI0POBBS, BEACHHS 3JI0POBOTO 00pa3a »KU3HM (370pOBOEC NMHUTAHHE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryispHas ¢GU3UYecKas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKa
pediiekcuu, Mpu3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOTro e IpaBa JPYroro 4ejaoBeKa.

9K0JI0rHYeCcKoe BOCIIUTAHHE:

OpHEHTAaIlMel Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUM JIJIsl pelieHus 3a7a4 B 00J1aCTU COXPAHHOCTU OKPY Karolen
Cpebl, IJIAHUPOBAHUSI TIOCTYIKOB M OIEHKH UX BO3MOXHBIX MOCIEICTBUH JJIs1 OKPYKAIOIIEH Cpe/ibl; 0COZHAHUEM TJI00aTbHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUSI.

JIuuHOCTHBIE pe3yJbTaThl, o0ecHeYUBAKOIINE AJANTANUIO O0YYAKOIIErocsd K W3MEHSIIOIIMMCS  YCJOBHUSM
COLUAJIBHON ¥ MPUPOJAHON Cpeabl:

— TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepes
MPAKTUYECKYIO JIEATETLHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIIOJICH, MPUOOPETaTh B COBMECTHOM JESTEILHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OMbITA IPYTUX;



— HEeo0X0UMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIe POPMYIUPOBATH UICH, MOHATHUS, THIOTE3bI 00 00BEKTAX U
SBJICHUSAX, B TOM UHCJIE paHEe HE M3BECTHBIX, OCO3HABATh NEHUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh
CBOE pa3BUTHE;

—  CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHK) CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAlLMI0 KAaK BBI30OB, TPEOYHOIIMHA
KOHTPMEpP, KOPPEKTUPOBaTh INPUHUMAEMbIE PELICHUS W JEHCTBUS, (OPMYJIUPOBAaTh M OLEHUBATh PUCKU M IOCIEICTBUS,
(GbOopMHPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yJabTaTbl OCBOCHHMS IPOrpaMMbl y4eOHOro mnpeamera «BeposSTHOCTh M CTaTUCTHKa»XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU I103HABATEIBHBIMU JICHCTBUSIMU, YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU JCHCTBUSAMH U
YHUBEPCATHHBIMU PETYISITUBHBIMU JICHCTBUSMHU.

1) VYHuBepcanbHble MO3HABaTEIbHBIE JACHCTBUSA OO€CIeYMBalOT (HOPMUPOBAHHE 0a30BbIX KOTHUTHBHBIX MPOLECCOB
oOyuvaronuxcsi (OCBOEHHE METOJIOB MO3HAHUS OKPYKAIOIIEr0 MHUpA; NPUMEHEHHE JOTHYECKUX, UCCIIEI0BATENbCKUX Olepanui,
yMeHui paboTaTh ¢ HHPOPMALIHEH ).

ba3oBrle Jornueckue IercTBU:

— BBUBIITH M XapaKTEPHU30BaTh CYLIECTBEHHbIE NPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, MOHSATUH, OTHOLIEHUH MEXIY
MOHATUAMU; (POPMYIUPOBATH ONPEIETIEHUS MOHITHI; YCTaHABIMBATh CYIECTBEHHbIN MPU3HAK KJIAcCU(UKAIIUU, OCHOBAHUS IS
0000LIEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN34;

— BOCIIPUHMMATh, POPMYIUPOBATH U MPeoOPa30BBIBATh CYKIACHUS: YTBEPAUTENIbHbIE U OTPULIATENIbHbIC, €AMHUYHbIC, YACTHBIC
1 00IIIHE; YCIIOBHBIE,

—  BBIBIATH MAaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTUBOpeuMs B (akTax, JAHHBIX, HAOMIOJACHUSIX H
YTBEPXKACHUSIX; Ipe/iaraTh KpUTEPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHiL;

— JleNiaTh BBIBOJBI C MCHOJIb30BAaHUEM 3aKOHOB JIOTHKH, N€TYKTUBHBIX U MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 110
aHaJIOrUu;

— pa30upaTh [0Ka3aTelbCcTBA MAaTEMaTUYECKUX YTBEPXKACHUH (IpsiMble U OT MPOTHUBHOIO), MPOBOJUTH CAMOCTOATEIHHO
HECJIOKHBIE JT0OKa3aTesIbCTBA MaTEMAaTUYECKUX (PAKTOB, BHICTPAWBATh apryMEHTALUIO0, TPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYXKIACHUS;

—  BbIOMpaTh cnoco0 pelieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJbKO BAapUAHTOB pEIIECHUs, BbIOMpaTh Haubosee
MOAXOASIINNA ¢ YIETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTenbCKue qeNCTBUA:



—  WCIIOJIB30BaTh BOIPOCHI KaK HCCICAOBATEICKUNA HWHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOMPOCHI, (PUKCHUPYIOIIHEC
MIPOTUBOpEYHE, MPOOIEMy, CaMOCTOSITEIPHO YCTaHABJIMBATh MCKOMOE W JIaHHOE, (pOPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIAI0, MHCHHE,

—  TPOBOJUTH IO CaMOCTOSTENIbHO COCTaBJICHHOMY IUJIaHY HECJIOXKHBIM HSKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX1y COOOM;

— CaMOCTOSITENBHO (POpMYNIHPOBATH 000OOIEHUS U BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO

HaAOJIIOACHUS, HCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 0000IICHUI;

— MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MIPOLIECCa, & TAKXKE BbI- IBUTATh MPEATNOIO0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.
Pa6ora ¢ nadopmariueii:

— BBISBJIITH HEJIOCTATOYHOCTDH ¥ M30BITOYHOCTh HH(POPMAIIUU, JAHHBIX, HECOOXOIUMBIX VISl PEIICHUS 3a/1a4H;

—  BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3WPOBATh WM WHTEPIPETUPOBATh HMH(POPMAIIMIO pPa3IUYHBIX BUIAOB H (opm
MIPEICTABIICHHS;

— BBIOWpaTh (opMy TpeacTaBiIeHUS WHGOPMAIIUH W WUTIOCTPUPOBATH pPEIIaeMbIe 3a/Jadd CXEMaMH, JUarpaMMaM#, WHOU
rpaduKoOi U UX KOMOMHAIUAMU;

— OIICHUBATh HAIEKHOCTH HHPOPMAIIMH 110 KPUTEPHAM, MPEIOKESHHBIM YUUTEIEM WIH CHOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

2) YHuBepcalbHble KOMMYHHUKATHBHBIC JICHCTBUS O00CCIICUYMBAIOT CPOPMHUPOBAHHOCTH COIUAIBHBIX HABBIKOB
00yJaroImmxcs.
O6mienue:

— BOCHpPHUHHMATh U (HOPMYITUPOBATH CYKICHHS B COOTBETCTBHUHU C YCIIOBUSMH U IEJISIMU OOIICHHMS; SICHO, TOYHO, TPAMOTHO
BBIp@XKAaTh CBOIO TOYKY 3pEHHS B YCTHBIX W TMCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS TI0 XOJy pEIICHHUS 3aJadu,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTAT;

— B XOJIe OOCYXXJICHUsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKJTAaeMOM TeMbl, MPOOJIEeMbI, peniaeMoil 3aJ1aun, BbICKa3bIBATh
WJICH, HAICIICHHBIE Ha TIOMCK PEIICHHsI; COIMOCTABISATH CBOM CYXKICHUS C CYXICHHSIMHU JAPYTHX YYaCTHUKOB JHAJIOTA,
oOHapy>KUBaTh Pa3IMUNE U CXOJCTBO MO3MUIINI; B KOPPEKTHOU popme (hopMyTUpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

— TIPEACTABIATH PE3YJIBTATHl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, MCCIICIOBAHUS, ITPOCKTA; CAMOCTOSTEIHPHO BBIOMpaTh (hopmaT
BBICTYIUICHUS ¢ YIETOM 3aJ1a4 IIPE3EHTAIlMH U OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHHYECTBO:

— IMOHHWMATh W HUCIIOJIH30BaTh MIPEUMYIIIECTBA KOMaHHOW U WHIUBUYyaIbHON PaOOThI MPH PEIICHUH YICOHBIX MaTEMaTHICCKUX
3ajay;

— TIPUHUMAThH 1eJIb COBMECTHOM JICSITEIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON paOOTHhI, paclpeaessiTh BUABI paldoT,
JIOTOBApPUBATHCA, 00CYKIaTh MPOIIECC U Pe3yIbTaT padoThl; 0000IIaTh MHEHHUSI HECKOIBKUX JIFOICH;



— Yy4acTBOBATh B IPYIIOBBIX opMax padboThl (00CYKIeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE IITYPMBI U JIP.);
— BBINOJHATH CBOIO YacTh pabOThI U KOOPJAWHUPOBATH CBOM JIEUCTBUS C IPYTUMH YICHAMH KOMaH/bL;
— OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHSIM, CPOPMYITHUPOBAHHBIM yUaCTHUKAMU B3aMMOJCHCTBHSL.
3) VYHuBepcasbHblE pEryJISATHUBHBIE IEHCTBUS oOecnedynBarOT (POPMUPOBAHHUE CMBICIOBBIX YCTAaHOBOK M IKHU3HEHHBIX
HaBBIKOB JINYHOCTH.
CamMoopranuzanusi:
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, AJITOPUTM pElIeHHs 3aJaud (MM €ro 4acTh), BbIOMpaTh CHOCOO pElIEHUs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BapUaHThl PELICHUNA C Y4ETOM
HOBOM MH(pOpMAaIIH.
CaMOKOHTPOJIB:
— BIAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJIbTaTa pEelIEeHUs] MaTEMATHYECKON 3a/1a4H;
— MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTh P PELICHUHU 3a/1a4l, BHOCUTh KOPPEKTHUBBI B ICSITEIIBHOCTh HA OCHOBE
HOBBIX 00CTOSATENBCTB, HAWJAEHHBIX OIINOOK, BBISIBIEHHBIX TPYAHOCTEH;
— OILICHUBAaTh COOTBETCTBHE pe3yJbTaTa ACSATEIBHOCTU MOCTABICH- HOW LIEJIM U YCIOBUSIM, OOBSCHATH MPUUYUHBI JOCTHKEHHUS
WJIM HETOCTUKEHUS LENH, HAXOJAUTh OIIMOKY, aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.
HPEAMETHBIE PE3YJIBTATBI
[IpenmeTHBIE PE3YIIBTATHI OCBOCHUS Kypca « BEpOsTHOCTh M CTAaTUCTHKA» XapaKTEPU3YIOTCS CIEAYIOIUMH YMEHUSAMM.

8 KUIIACC

— U3Bnekars u mpeoOpa3oBbIBaTh MH(POPMAIIMIO, MPEJACTABICHHYIO B BHUAC TaOJUWIl, Auarpamm, rpadukoB; MPEICTaBISATh
JaHHBIC B BUIE TaOJMII, TUarpamMm, rpaduKoB.

— OmnuckIBaTh JJaHHBIE C TTIOMOIIBIO CTATUCTUYECKUX TOKa3aTeel: CpeHIX 3HAYCHU U Mep paccerBaHus (pa3Max, JUCTIEPCUs
U CTaHAAPTHOE OTKJIOHEHUE).

— HaxoauTh 4acTOThI YUCIOBBIX 3HAUEHUHN U YACTOThI COOBITUHN, B TOM YHUCJIE IO pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHHI.

— HaxoauTh BepOsSITHOCTH CIIy4ailHBIX COOBITUN B OMBITaX, 3Hasi BEPOSTHOCTU DJIEMEHTaApPHBIX COOBITHI, B TOM YHUCJIE B OMbBITAX
C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMHU.

— Hcnonw3oBaTh rpaduyeckre MOJCIN: IEPEBO CIYYATHOTO AKCIIEPUMEHTA, JUAarpaMMbl Dijiepa, YkcioBas mpsmas.

—  OmnepupoBaTh MOHSATHUSAMH: MHOXECTBO, ITOAMHOKECTBO; BBIMOJHATh OINEpalMM HaJ MHOXKECTBaMH: OOBEAUHEHUE,
repeceueHue, TOMOJIHEHUE; IEPEUUCTSATh 3JIEMEHThI MHOYKECTB; IPUMEHSITh CBOMCTBA MHOMXECTB.

— Hcnonb3oBaTh rpaduyeckoe NpeacTaBIeHUE MHOXKECTB U CBSI3€M MEXIy HUMU JIJIsl ONMCAHMSI TIPOIIECCOB U SIBJICHUH, B TOM
YHCJIE PU PEIICHUH 3a/1a4 U3 JPYTUX YIEOHBIX MPEIMETOB U KypPCOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Neri/m | HaumeHoBaHME — pa3feiioB M TeM KosimyecTBo yacoB DJIEKTPOHHBIC
IPOTPaMMBI BCETO KOHTPOJIbHBIC | TPAKTHUYECKUE | 00pa3oBaTeIbHbIE PECYPCHI
paboTHI paboThI
1. | [ToBTOpeHue Kypca 7 Kiacca 4 https://m.edsoo.ru/7f417fb2
2. | OnmcarenpHas CTaTUCTHKA. 4 https://m.edsoo.ru/7f417fb2
PaccenBaHue TaHHBIX.
3. | MHOXecTBa 4 https://m.edsoo.ru/7f417fb2
4. | BeposSTHOCTh CITy4aifHOTO COOBITHSI 6 1 https://m.edsoo.ru/7f417fh2
5. | Beegenue B Teoputo rpados 4 https://m.edsoo.ru/7f417fb2
6. | Ciydaiinpie COOBITHS 8 https://m.edsoo.ru/7f417fb2
7. | O0oOIeHne, cucTeMaTU3aIus 3HaHUI 4 2 https://m.edsoo.ru/7f417fb2
OO611ee KOJUYECTBO YacOB I10 IPOrpaMMe 34 2 1

KAJIEHJAAPHO-TEMATHYECKOE IIVTIAHUPOBAHUE

8 kuacc.
Neri/m Tema ypoka Kon-sBo | [ara DJIEKTPOHHBIE
94acoB NPOBEJICHHUs | 00pa30BaTEIbHBIC PECYPCHI
1. | IlpencraBnenue naHHbIX. OnucaTeabHas CTaTUCTHKA. 1 09.09 https://m.edso0.ru/863f029¢
2. | CnyyvaiiHas u3MeHUYMBOCTh. CpeTHUE YMCIIOBOTO Habopa. 1 16.09 https://m.edsoo.ru/863f03fc
3. | Ciyuaiinble cOObITHS. BEpOsSTHOCTH M YaCTOTHI. 1 23.09 https://m.edso0.ru/863f0578
4. | Kiaccuueckue MOJCIM TCOPHH BEPOSTHOCTEW: MoOHeTa u | 1 30.09 https://m.edsoo.ru/863f076¢
UrpajbHas KOCTb.
5. | OTKIIOHEHUS. 1 07.10 https://m.edsoo.ru/863f0a50
6. | Jlucnepcus unciaoBoro Habopa. 1 14.10 https://m.edsoo.ru/863f0a50
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7. | CtanmapTHOE OTKJIOHEHHE YHCIOBOTO Habopa. 1 21.10 https://m.edsoo.ru/863f0bfe
8. | JlmarpaMMbI pacceUBaHUs 1 11.11 https://m.edsoo.ru/863f0eab
9. | MHOX€eCTBO, IIOAMHOKECTBO 1 18.11 https://m.edso0.ru/863f1180
10. | Onepanuu HaJx MHOXECTBaMH: OOBCIMHCHHE, ITepecedcHue, | 1 25.11 https://m.edso0.ru/863f143c
JIOTIOJTHCHHE.
11. | CpoiictBa orepanui HaJl MHOXecTBaMu: | 1 02.12 https://m.edsoo.ru/863f1784
NEPEMECTUTEIBHOE, COYETATEILHOE, pacClpeaeIUTeIbHOE,
BKJTFOUCHMSI.
12. | I'paduueckoe mpeacTaBIeHIE MHOKECTB 1 09.12 https://m.edsoo.ru/863f198c
13. | KonuTponsHass  pabora mno  Temam  «Craructuka. | 1 16.12
MHoxecTBay.
14. | DnemenTapHbie coObITHS. CITydaifHbIE COOBITHSI. 1 23.12 https://m.edsoo.ru/863f1dec
15. | baaronpusTcTByIOIINE JJIEMEHTAPHBIE coObITHsL. | 1 13.01 https://m.edsoo.ru/863f1dec
BepositHocTH COOBITHI.
16. | braronpusaTCTByIONIINE 3JIEMEHTapHBIC coOpITHs. | 1 20.01 https://m.edsoo.ru/863f1f72
BepositHoCTH COOBITHH.
17. | OnbITH ¢ paBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH. | 1 27.01 https://m.edsoo.ru/863f21ca
CrnyualiHbIN BBIOOD.
18. | OmBITB ¢ PaBHOBO3MOYKHBIMU 3JICMEHTAPHBIMU COOBITUSAMHU. | 1 03.02 https://m.edsoo.ru/863f21ca
CrnyualiHbIN BBIOOD.
19. | [Ipaktudeckass pabora «OmBITBI € PABHOBO3MOXKHBIMU | 1 10.02 https://m.edsoo.ru/863f235a
9JIEMEHTAPHBIMHU COOBITUSIMID)
20. | lepeBo 1 17.02 https://m.edsoo.ru/863f2a4e
21. | CBoiicTBa jaepeBa: €IMHCTBEHHOCTh MYTH, CyliecTBOBaHME | 1 24.02 https://m.edsoo.ru/863f2bac
BUCSIYCH BEPIIMHBI, CBA3b MEKIY YHUCIOM BEPIIMH U YHUCIOM
pebep.
22. | IlpaBuUI0 yMHOXKEHHUSL. 1 02.03 https://m.edsoo.ru/863f2cd8
23. | IlpaBuo yMHOXKEHHUSL. 1 09.03 https://m.edsoo.ru/863f2e36
24. | [TpOTHBOIIOJIOKHOE COOBITHE. 1 16.03 https://m.edsoo.ru/863f2f8a
25. | lnarpamma  Ditepa. OObeauHeHwe W nepeceueHue | 1 06.04 https://m.edsoo.ru/863f3214
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COOBITHIA.

26. | HecoBmecTHbIE COOBITHSL. dopmya CIIO’KECHHUS 13.04 https://m.edso0.ru/863f3372
BEPOSITHOCTEM.

27. | HecoBMecTHbIE COOBITHSL. dopmya CIIO’KECHHUS 20.04 https://m.edso0.ru/863f3764
BEPOSTHOCTEM.

28. | [IpaBumno YMHOXKEHUS BEPOSITHOCTEH. YcioBHast 27.04 https://m.edsoo.ru/863f38ae
BEPOATHOCTH. HezaBHCHMBIE COOBITHSL.

29. | [IpaBumno YMHOKEHUS BEPOSITHOCTEH. YcioBHas 04.05 https://m.edsoo.ru/863f3b06
BEPOATHOCTH. He3aBHCHMBIE COOBITHS.

30. | IlpencraBieHne CIry9aifHOTO SKCIICPUMEHTA B BUJIC JICPEBa. 11.05 https://m.edsoo.ru/863f3cbe

31. | IlpencraBieHne CIIy9aifHOTO SKCIICPUMEHTA B BHJIC JICPEBa. 18.05 https://m.edso0.ru/863f3f20

32. | [loBropenne, o0oOmeHue. IlpencraBieHne  JaHHBIX. 25.05 https://m.edso00.ru/863f4128

OnucarenpHas CTaTUCTHKA.

33.

IToTOpenue, 06001eHue. ['padbl.

https://m.edsoo0.ru/863f4312

34,

KontponbHas pabora mo Temam «CiaydyaliHble COOBITHA.
BepositHocTb. ['padby.
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