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I. IlosicHuTEALHAA 3aNIUCKA.

Pabouast mporpamma mo anreOpe OpUMEHTHpOBaHA Ha ydaluxcsd 9 KiaaccoB U
peanu3yeTcsi Ha OCHOBE CJIEAYIOIIUX JOKYMEHTOB:

o @ejepalibHBIN TOCYIAPCTBEHHBIA 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOTI'O
obmiero obpaszoBanus (yrBepxaéH [Ipukazom MunuctepcTBa o0pa3oBaHUs U
Hayku Poccuiickoit @enepanun «O0 yTBEp)KIEHUU U BBEIACHUM B JIEHCTBUE
denepanbHOrO rocyAapCTBEHHOTO 00pa3oBaTEeNIbHOTO CTaHAapTa OCHOBHOTO
obmero oobpazoBanus» ot «17» nexadps 2010 . No 1897);

o Aunrebpa. CoopHHK pabouyux mporpamMm. 7—9 kiaccel: yueb. mocodue st
yuuTeneil obmeoOpazoBaT. opranuzanuii/ [cocraButenb T.A. BypmucTtponal.
— 3-e u3n., non. — M.: IIpocsemenue, 2018;

e basucHbIl y4eOHBIM TIaH 00Ie00pa30BaTEIbHBIX YupexaeHul bpsHckoi
obsractu Ha 2020-2021 y4eOHbIH ro;

e VYyeouslii uian MbOY VYBenbsckas OOLLL.

PaGouue mporpamMmbl OCHOBHOTO 0O0IIero o0pa3oBaHUs MO anredpe COCTaBICHBI
Ha ocHOBe DyHIaMEHTaJIbHOIO sJpa COJEpKaHus o0Imero oOpa3oBaHus U
TpeOOBaHUil K pe3ynbTaTaM OCBOCHHS OCHOBHOM 00111€00pa30BaTENIbHOM MPOrPaMMBI
OCHOBHOTO  oOmiero  oOpa3oBaHMs,  TNpeAcTaBieHHbIX B  DeaepaibHOM
roCyAapCTBEHHOM 00pa30oBaTelIbHOM CTaHAapTe o0uiero oopazoBanus. B HuUX Taxxke
YUUTHIBAIOTCS OCHOBHBIE HUJIeM U TMoJoxeHus IlporpamMmbl pa3BUTHS |
dbopMHpOBaHUS YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUWA MJIE OCHOBHOTO OOILEro
00pa3oBaHuUsl.

Co3HaTenbHOE OBJAJICHUE YYAIIUMHCS CHUCTEMOW anreOpandyecKux 3HAHUA U
yYMEHUN HEOOXOAMMO B MOBCEIHEBHOM MKU3HU JIJIS1 U3YUEHUSI CMEXKHBIX AUCIUIUIMH U
IPOAOHKEHUS 00pa30BaHUs.

[TpakTHyeckasi 3HaYMMOCTh IIKOJIBHOTO Kypca anre0pbl 00ycloBiIeHa TeM, 4TO €&
O0OBEKTOM SABIIAIOTCS KOJMYECTBEHHBIE OTHOIICHUSA JCHCTBUTENHHOTO MHpA.
MartemaTrueckas HOAroTOBKa HEOOXOAMMA AJI TIOHMMaHUsl MPUHIUIIOB YCTPOICTBA
U KCIOJIb30BAHUS COBPEMEHHON TEXHUKHU, BOCHPUSITHUS HAYUYHBIX U TEXHUYECKUX
NOHATUM U uJei. MaremaTuka sIBIsSI€TCS SI3bIKOM HayKU M TeXHUKHU. C €€ MOMOIIIbIO
MOJIECJIMPYIOTCS U U3YYAIOTCS SBJIEHUS U MPOLIECCHI, IPOUCXOIAIINE B IPUPOE.

AnreOpa SBISETCS OJHUM M3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA
o0ecreurBaeT u3y4eHue IpYrux TUCHUIUIMH. B mepByto ouepenb 3TO OTHOCHUTCA K
IpeIMeTaM €CTeCTBEHHO-HAyYHOr0 IMKJA, B YacTHOCTH K ¢usuke. Pazputue
JIOTUYECKOTO MBIIIICHUS YYallIuXcs MpU 00y4YeHUH anredpe crnocoOCTBYET YCBOCHUIO
OpPEeIMETOB  T'yMaHUTapHOro 1ukia. [lpakruueckue yMEHHMST W HaBBIKH
aredpanyeckoro Xapakrepa HEOOXOIUMBI Jii TPYIOBOM U mNpodecCHuoHaNbHON
MOATOTOBKH IIKOJBHUKOB.

PazButne y y4ammxcs OpaBUJIBHBIX OPEACTaBICHUA O CYUIHOCTH U
OPOUCXOXKICHUN anreOpanvyeckux aOCTpakiui, COOTHOIICHWU pPEaTbHOTO U
UJICATILHOT0, XapaKTepe OTPAKEHUS MAaTEMaTUYECKOW HAyKOW SIBJIEHUM W IPOLIECCOB
peanbHOr0 MHpa, MecTe aireOpbl B CUCTEME HAyK M POJIM MaTeMaTHYECKOro
MOJICJTMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO

2



HAyYHOTO MHUPOBO33PEHUS YYalIUXCsl U KauyeCTB MBINIJICHUS, HEOOXOIUMBIX IS
ajlanTalyi B COBpEMEHHOM MH(OPMALIMOHHOM OOIIECTBE.

Baxueiiiieii 3adauerl IIKOABHOTO Kypca anreOpbl SIBISETCS  pa3BUTHE
JIOTUYECKOro  MblUieHus  ydamuxcsi. Camu  OOBEKThI ~ MaTeMaTHYECKUX
YMO3aKJIIOUeHU M TPUHATBIE B anrebpe mpaBuia UX KOHCTPYUPOBAHUS
CrocoOCTBYIOT (DOPMUPOBAHUIO YMEHHI OOOCHOBBIBATH U JOKA3bIBATH CYXKICHMS,
OPUBOAUTH YETKUE OIpPEACNICHUs, Pa3BUBAIOT JOTUYECKYI0 HHTYUIIMIO, KPAaTKO H
HarJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUH U y4aT UX MPUMEHEHUIO.
Tem campiM anreOpa 3aHMMAET OJHO M3 BEAYIIUX MECT B ()OPMHUPOBAHUU HAYUHO-
TEOPETUYECKOTO MBIIUICHUSI IIKOJBHUKOB. PackpbiBasi BHYTPEHHIOK TapMOHUIO
MaTeMaTuk, GOpMHUPYS TIOHUMAaHUE KpPAacOThl M M3AIMIECTBA MAaTEeMaTHYECKUX
paccyxJeHui, anredpa BHOCUT 3HAYUTENBHBIA BKJIQJ B ICTETHUYECKOE BOCIIHTAHHE
ydaimxcsl.

OcHOBHBIE COJIEpXKATENIbHBIE JIMHUM TMpPEeIMeTa COOTBETCTBYIOT Y4YEOHHUKY:
Anrebpa. 9 knacc: yue0. mist obmieoOpaszoBat. opranuzaiui. / [FO.H. Makapeiues,
H.I'. Mun ok, K.1. Hemikos, C.b. CyBoposa]; nox pea. C.A. TensikoBckoro. — 6-¢
u3a. — M.: ITpocsemenue, 2019.

bazucHblil yueOHbIN (00pa3oBaTebHBIN) TJIaH Ha W3yYeHHe anreopsl B 7-9 kiacce
OCHOBHOW HIKOJBI OTBOJAUT 4 yaca B HEJENIO B TEUEHHE KaXKIOro roja oOydeHws,
Bcero 315 ypokoB. JlanHas pabouas nmporpamma paccuuTaHa Ha 136 ydeOHBIX yaca
(u3 pacuera 4 yaca B HENEJO), KOJIMYECTBO YaCOB B TOJl yKa3aHO M3 pacuera 34
yueOHBIX Henenb. M3 HUX KOHTpOJbHBIX paboT 17 uacoB. Bpems, B3droe u3
NoBTOpeHUs B KoymdecTBe 10 yaeOHBIX YaCOB OTBOJATCS HA KOHTPOJIbHBIC pa0OTHI B
pamkax OI'D (44), ananm3 TecToBO paboOTHI (4 4) B TeUyeHHE y4eOHOTO TOJa H
JTMArHOCTUYECKYIO KOHTPOJIbHYIO paboty 3a | momyroaue B koute Il uetBepTu (2 u).

I1. Ilnanupyembie pe3yabTAThl 0CBOEHHUS Y4e0OHOI0 MpeaMeTa.

[Iporpamma oOecneyrBaeT JOCTHXKEHHE CIEAYIOIIUX PE3yIbTaTOB OCBOCHUS
00pa3oBaresbHON NPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHuUs:

JIUYHOCMHbIE:
1) chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTh W
CITOCOOHOCTH O00YYaromuxcsi K CaMOpPa3BUTHUIO W CaMOOOpa30BaHUIO HA OCHOBE
MOTHBAIMM K OOYYECHHIO U MO3HAHWIO, BEIOOPY MalbHEUIEro oOpa3oBaHus Ha 0ase
OPUCHTUPOBKM B MHpe Tpodeccuid ©u NPOPECCHOHATBHBIX MPEANOYTCHUH,
OCO3HAHHOMY TIOCTPOCHHUIO WHIAMBHIYaJbHOH 00pa30BaTEIbHON TPACKTOPHUH C
y4€TOM YCTOWYHMBBIX MO3HABATEIHLHBIX HHTEPECOB;

2)  cOpMHPOBAHHOCTH  IIEJIOCTHOTO  MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN MPAKTUKH;

3) chopMHPOBAHHOCTh KOMMYHUKATUBHOW KOMIICTGHTHOCTH B OOINCHUM W
COTPYJHUYECTBE CO CBEPCTHUKAMH, CTApIIMMH W MIIAJIIMMHU, B 00pa3oBaTeIbHOM,
OOIIECTBEHHO TOJIC3HOH, Y4eOHO-MCCIIC0BATEIBLCKOM, TBOPUCSCKON U JPYTHX BHIAX
JeSITEIIBHOCTH,



4) ymeHue ACHO, TOYHO, TPaMOTHO H3JIaraTb CBOM MBICIH B YCTHOM W MHUCHMEHHOM
peud, NOHMMATh CMBIC]I TIOCTaBICHHOM 3aJaud, BBICTpauUBaThb AapryMEHTALUIO,
IPUBOJUTH PUMEPHI U KOHTPIPUMEPBI;

5) nmpeacraBieHME O MaTeMaTH4YECKOW Hayke Kak cdepe 4YeloBe4eCKOu
NESATENIBHOCTH, 00 »Jramax e€ pa3BUTH, O €€ 3HAauYuMOCTU JUIsl Pa3BUTHS
UBUIM3ALMHY;

6) KPUTUYHOCTb MBILIUICHHUS, YMEHHUE pACIIO3HABATH JIOTUYECKHM HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTJIMYATh TUTIOTE3Y OT (PaKTa;

7) KpeaTUBHOCTb MBIIUICHUSI, WHHUIMATUBA, HAaXOAYUBOCTb, AKTUBHOCTh NpHU
pEIIeHNH aNreOpanyecKux 3a1ay;

8) yMeHHE KOHTPOJIUPOBATH MpPOLECC M pPe3yibTaT Y4YeOHOH MaTeMaTHYeCKOH
JeSITENIbHOCTH;

9) cnocOOHOCTH K AMOLIMOHAIBHOMY BOCIIPHUSITHIO MATEMAaTHYECKUX 0OBEKTOB, 3a7a4,
peUIEHNH, PacCyKICHUM.

MemanpedmemHble:
1) yMeHHme CcaMOCTOSTEIbHO IIJIAHUPOBATh aJbTEPHATHBHBIC WYTH JOCTHIKEHUS
1eJIe, 0CO3HaHHO BBIOMpaTh Hanbosee 3PPeKTUBHBIE CIOCOOBI pelIeHHs YIeOHbIX U
MO3HABATENbHBIX 3a/1a4;
2) yMeHHE OCYLIECTBJIATH KOHTPOJb MO pPe3yjbTaTy M MO CHOCO0y AEHCTBHS Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOMMBIE KOPPEKTUBHI;
3) yMmMeHue aJeKBATHO OIICHWBATh MPABWJIBHOCTh WJIM OIMMOOYHOCTH BBHITIOJHEHUS
yueOHOW 3amauu, e€ OOBEKTUBHYIO TPYIAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €&
pEIICHNUS;
4) O0CO3HAaHHOE BIAJCHHE JOTHUYECKUMH JACHCTBUSAMH OTpEICIICHUS TOHSATHH,
0000IIeHNs,  YCTAHOBJIGHWS  aHAJOTHWi,  KiaccupUKamMhd  HAa  OCHOBE
CaMOCTOSITEIILHOTO BBIOOpAa OCHOBAaHUI M KPUTEPHEB, YCTAHOBJICHHS POJIOBUIOBBIX
CBsI3¢H;
5) yMmMeHHe yCTaHaBIMBATh NMPUYUHHO-CIIECICTBEHHBIC CBS3U; CTPOUTH JIOTUYECKOE
paccyXaeHue, yMO3akitoueHue (MHIAYKTHBHOE, AECAYKTHBHOE W TIO AHAJIOTHU) H
BBIBOJIBL
6) yMeHue co3/1aBaTh, NPUMEHITh W NPEOOpPa3OBHIBATH 3HAKOBO-CHMBOJIHYECKHE
CPEIICTBA, MOJIEJIM U CXEMBI JIJIsl pEIIeHUs yUeOHBIX U MO3HABATEIbHBIX 3a/1a4;
7) yMeHue OpraHu30BbIBaTh yueOHOE COTPYIHHUYECTBO U COBMECTHYIO JESITEIbHOCTD
C YYUTENIEM U CBEPCTHUKAMH: OMpPENEIATh LIeNH, pacupeaeneHue GyHKuui u posei
YYaCTHHUKOB, B3aMMOJIEUCTBHE U OOIIMEe CrMocoObl paboThl; yMeHHE paboTaTh B
IpyIIe: HAXOIUTh O0IIIee PelIeHre U pa3pemarh KOHQIUKTHI
Ha OCHOBE COTJIaCOBAaHWS TO3WIMA W Y4€Ta HWHTEPECOB; CIyIIaTh MapTHEPA;
dbopMyIupoBaTh, APTyMEHTUPOBATh U OTCTANBATh CBOE MHECHUE;
8) copMHpPOBAaHHOCTh YYEOHOM M OOIIEMOJb30BATEILCKONM KOMIIETEHTHOCTH B
00JacTH MCMOJIb30BaHUs WH(HOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruid (MKT-
KOMIIETEHTHOCTH ),



9) mepBoHauYanmbHBIC MPEACTABICHUS 00 HMIEIX M O METOJaX MAaTeMaTHKH Kak 00
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJECIMPOBAHUA SIBICHUMU U
IIPOLIECCOB;

10) ymeHue BUAETh MATEMAaTUYECKYIO 33/1a4y B KOHTEKCTE IPOOJIIEMHON CUTyalluu B
JAPYTuX IACLUIINHAX, B OKPYKAIOLWEH )KU3HU;

11) yMeHue HaxoAuTh B Pa3IMYHbIX UCTOYHHKAX MH(OPMALIMIO, HEOOXOIUMYIO AJIs
pelIeHrsT MaTeMaTHUYeCKUX NpoOsieM, M NpPeACTaBIsATh €€ B IOHATHOH (opme;
OPUHUMATh pEIIEHUWE B YCJIOBUSAX HENOJHOW W M30BITOYHOM, TOYHOH H
BEPOATHOCTHON MH(POpMAIIH;

12) ymeHue NmoHUMaTh U MCIOJB30BaTh MATEMAaTUYECKHE CPEIACTBA HArJSAHOCTU
(pUCyHKH, YEpTEeXH, CXE€Mbl W Jp.) I WUIIOCTPAUUd, HWHTEPHpPETALNH,
aprymMeHTaluu;

13) yMeHue BBLABUTATh TUIOTE3bl MPH PEUICHHH YYEOHBIX 3aJa4y W TOHUMATbH
HEOO0XOJMMOCTb UX ITPOBEPKU;

14) ymeHue nOpuUMEHATh WHAYKTUBHBIE M JEAYKTUBHBIE CIOCOOBI pacCCyKICHMH,
BUJICTh Pa3JIMYHbIC CTPATETUHN PEILICHU 3a4a4;

15) noHumMaHue CyIHOCTH aTOPUTMHUYECKUX NMPEANUCAHUN U YMEHUE AeHCTBOBATh B
COOTBETCTBHUH C MPEII0KEHHBIM AJITOPUTMOM;

16) ymeHne caMOCTOATEIbHO CTaBUTh LIE€JU, BBIOMPATh U CO3aBaTh aJITOPUTMBI 1JIs
pelIeHns yueOHbIX MaTEMAaTUYECKUX MPOOIeM;

17) ymeHue mIaHUPOBAaTh M OCYLIECTBIATH JEATEIBbHOCTb, HAIPABICHHYIO Ha
pelIeHre 3a7a4 UCCIEA0BaTEIbCKOr0 Xapakrepa.

npedmemHsle:
1) ymeHue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUPOBAaHUE, M3BJICUCHHE
HEo0X0auMol MH(OPMAIUK), TOYHO U TPAMOTHO BBIPaXaTh CBOM MBICIIH B YCTHOW U
NUCHbMECHHOW pEYM, MPUMEHSSI MATEeMAaTHYECKYl0 TEPMHHOJIOTHIO U CHMBOJIUKY,
UCTIOIB30BaTh pa3IM4YHbIC S3BIKK MATEMAaTUKU (CIOBECHBIH, CHUMBOJIMYCCKUHM,
rpaduydeckuii), 000CHOBBIBATH CYXJICHUS, MPOBOIAUTH KIaCCH(DUKALUIO, TOKA3bIBATh
MaTEeMaTHUECKHUE YTBEPIKICHHUS;
2) BiameHue 0a30BBIM IMOHATHHHBIM aNllapaTOM: WMETh TPEJCTABIICHUE O YHCIIC,
BJIaJICHUE CUMBOJILHBIM SI3BIKOM aJIT€OpBI, 3HAHUE JIEMEHTAPHBIX (PYHKIIMOHATBHBIX
3aBHCHMOCTEH, (POpMHUpOBaHUE TIPEICTABICHUN O CTATUCTUICCKUX 3aKOHOMEPHOCTSIX
B pEaJbHOM MHPE M O PA3IMYHBIX CIOCO0aX WX H3yYeHUs, 00 OCOOECHHOCTSIX
BBIBOJIOB M IIPOTHO30B, HOCSIIIIMX BEPOSTHOCTHBIN XapakTep;
3) yMeHHe BBINOJHATH anreOpanveckue mpeoOpa3oBaHUs  PANMOHATBHBIX
BBIPOKCHUH, MPUMEHSTh UX Ui PEIICHUS y4eOHBIX MaTeMAaTUYCCKHUX 3314 U 3a/1a4,
BO3HHKAIOIINX B CMEKHBIX YYCOHBIX MPEIMETAX;
4) yMeHHE TIOJb30BATHCA MATEMATHYCCKUMH (OPMYJIaMH M CaMOCTOSTEIBHO
COCTaBJIATH (POPMYJIBI 3aBHCHUMOCTEH MEXIy BEJIMUYMHAMH Ha OCHOBE O0OOIICHHMS
YACTHBIX CIY4aeB U IKCIICPUMECHTA,;
5) yMeHuWe pelaTh JIMHCHHbIC W KBAJPaTHBIC YPaBHCHHS U HEPABEHCTBA, a TAKKe
IIPUBOUMbBIC K HUM YpaBHEHUS, HCPABEHCTBA, CHCTEMbI, MPUMEHATh IpapUIecKue
NPEICTaBICHUS JJIsl PEIICHUS U UCCIICIOBAHHS YPABHCHHI, HEPABEHCTB, CUCTEM;
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MPUMEHSTh TIOJIYYCHHBIC YMEHHS I PEIICHUs 3aJad U3 MaTEeMaTHUKH, CMEKHBIX
IPEIMETOB, MPAKTUKH;

6) oBNaJicHUE CUCTEMOW (PYHKIIMOHAIHHBIX MOHITHHA, (YHKIIMOHATBHBIM S3BIKOM U
CUMBOJIUKOW, YMEHHE CTPOHWTHh TpaduKku (QYHKIHA, OMHCHIBATH HX CBOICTBA,
UCTIONB30BaTh (YHKIIMOHATBHO-TpauecKkue TMpeACTaBICHUs sl OMHCAHUA U
aHaJlM3a MaTeMaTHYECKHX 33719 U PeaTbHbIX 3aBUCUMOCTEIA;

7) oBmageHUE OCHOBHBIMU CIIOCOOAMH TIPEACTABJICHUS W aHAIHM3a CTATUCTUYECKUX
JTAHHBIX; YMEHHE peIIaTh 3aJa4d Ha HaXOXXIEHWE YaCTOThI U BEPOSTHOCTH
CITy4alHBIX COOBITHI;

8) yMeHHEe MPUMEHSTh M3yUYCHHBIC MOHSTHS, PE3YyJIbTAaThl U METOIbI MPU PEIICHUN
3a/lad M3 Pa3IMYHBIX Ppa3IesioB Kypca, B TOM YHCJIE 3aJad, HE CBOMISIIUXCSA K
HEIMOCPEICTBEHHOMY IPUMEHEHHUIO N3BECTHBIX aJTOPUTMOB.

B cooTtBercTtBUM ¢ TpebGoBanusamu CTaHAapTa BTOPOTO IOKOJEHUS CHUCTEMA
IUTAHUPYEMBIX PE3yJbTaTOB — JUYHOCTHBIX, METaNpPEIMETHBIX M MPEIMETHBIX —
YCTaHABIIMBA€T M OIMCBHIBACT KIIACCHI  Y4eOHO-NO3HABAMENbHBIX W Y4eOHO-
NpaKmuyeckux 3aoay, KOTOpbIe OCBAMBAIOT ydalllMecs B XOje OOy4eHHus, 0co00
BBIICTISIL CPEM HHUX TE€, KOTOpPbhIE BBIHOCSATCS HAa WTOTOBYIO OIICHKY. Y CIICITHOE
BBITIOJTHEHHUE TUX 33/1a4 TPEOYET OT yUalluXcs OBIAICHUS CUCTEMOUN YHUBEPCAILHBIX
yuebHvix Oeticmeuti (VV]/]), cnenududeckux s JaHHOTO ydeOHOro mpeamera,
CIy)KaIlliM OCHOBOW JUIsI TOCJEAYyIomero oOydeHus U JaéT BO3MOXKHOCTD
00ydJaronmuMcst JOCTUYb CISAYIONMNX PEe3yIbTaTOB PA3BUTHSI.

YHueepcasbHble yuebHble deticmaus

JluuHOoCMHbIE

[IpuopuTeTHOE BHUMaHUE yAeNsIeTCs (POPMUPOBAHUIO:

» BBIPOKEHHOW yCTOWYMBOW y4eOHO-ITO3HABATEIHHON MOTHBAIIMHM U UHTEpEca K
YUECHHUIO;

» TOTOBHOCTH K CaMOOOpPa30BaHUIO H CAMOBOCIIHTAHUIO;

> aJeKBaTHOH MO3UTUBHON CaMOOIIEHKH.

PezysisimusHuie

OOy4aronuics MOJy4YUT BOZMOKHOCTh HAYUUTHCS:

» CaMOCTOSITCIIBHO CTABUTh HOBBIC YUEOHBIC LIEITU U 3a]1a4H;

» TIpU TUTAaHHUPOBAHUU JOCTHDKCHHUS II€JIe CaMOCTOSTENIbHO, ITOJTHO U aJeKBaTHO
YUYUTBIBaTh YCIOBHUS U CPEJICTBA UX JOCTHKECHUS,

» BBIICIATH ATbTEPHATHBHBIC CITOCOOBI TOCTHKEHHUS 1IeJIM U BRIOMpATh Haubosee
3¢ (deKTUBHBIN CTIOCO0;

» OCHOBaM CaMOPETYJSIIMU B y4eOHOW M TIO3HABATEIILHOW JEATEIHHOCTH B

dbopMe OCO3HAHHOTO YIMPABICHUS CBOUM IIOBEJECHHUEM U JIESITEIBHOCTHIO,

HaMnpaBJICHHOW HA JOCTUYKEHUE MOCTABJICHHBIX LIEJIEH;

OCYIIECTBJISATh TO3HABATEIBHYIO PEQIIEKCHI0O B OTHOIICHWHM JEHCTBUN TIO

peleHno yueOHbBIX U TT0O3HABATEIbHBIX 3a/1a4;

» aJieKBaTHO OIICHWBATh OOBEKTHUBHYIO TPYIHOCTh KaK Mepy (haKTHUECKOTO WU
MPE/I0JIaraeMoro pacxojia peCypcoB Ha peIIeHUE 3a/1a4u;

Y



>

>

AZICKBAaTHO OLCHHMBATH CBOHM BO3MOXXHOCTH AOCTHIXKXCHHA LCJIU OHpeI[CHéHHOﬁ
CJIOKHOCTHU B PA3JIMYHBIX C(I)ean CaMOCTOSITEIIbHOM ACATCIBHOCTH,
OCHOBaM CaMOPETYJIIHNHA SMOINOHAIbHBIX COCTOHHHﬁ;

* IpujiaraTh BOJIEBBIE YCWIMS W IMPEOJ0JIEBATh TPYJAHOCTH U MPEMATCTBUS HA MyTH
JTOCTH KCHHUS 1IeJIEH.

vV VWV VYV

Y V V VY

KommyHnukamueHbie

OOyuaromuics MOTYyIUT BO3MOKHOCTD HAYIHUTHCS:

VYHUTHIBATh U KOOPAWMHUPOBATH OTIMYHBIE OT COOCTBEHHON MO3UIUU JPYTHUX
JIOJIEW B COTPYAHUYECTBE;

YUYUTBHIBATh pa3Hble MHEHHS M HMHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIUIO;

MOHUMATh OTHOCUTEJIbHOCTh MHEHUN U MOJIX0JI0B K PEIICHUIO MPOOJIEMBI;
POJIYKTUBHO pa3perniaTh KOHPJIMKTHI Ha OCHOBE YU€Ta MHTEPECOB U TO3MIIUI
BCEX YYACTHHUKOB, MOWCKA W OLICHKH aJIbTEPHATHBHBIX CIIOCOOOB pa3perieHus
KOH(JIMKTOB, JIOTOBApUBAThCS M TNPHUXOJUTH K OOIIEMYy PpEIICHUI0 B
COBMECTHOM €ATEIBHOCTH,

OpaTh Ha ce0s MHUIIMATUBY B OpPTaHU3allMd COBMECTHOTO JEUCTBUS (I€I0BOE
JUJEPCTBO);

OKAa3bIBaTh MOJJCPKKY U COJICVCTBUE TEM, OT KOIO 3aBUCUT JOCTUKECHUE LIEIU
B COBMECTHOM JICATEIIBHOCTH,

OCYIIECTBIISITh KOMMYHUKATHBHYIO DPE(IICKCHI0 KaK OCO3HAHWE OCHOBAHUU
COOCTBEHHBIX JACHCTBUI U NEUCTBUI MapTHEPA,;

B IPOLECCE KOMMYHHMKAIMU JOCTAaTOYHO TOYHO, IMOCJIECIOBATEIBbHO W IOJHO
nepeaBarh MapTHEPY HEOOXOAMMYIO HHQOpMAIUMI0O KaK OPUEHTHUp s
MOCTPOCHHUS JEUCTBUSI;

BCTyINaTh B JMAJOr, a TaKXKe€ Y4YacTBOBaTh B KOJJIEKTUBHOM OOCYXJICHUH
npoOJjieM, y4acTBOBaTh B JUCKYCCUM M apryMEHTHPOBATh CBOKO IO3MIIHIO,
BJIaJIETh MOHOJIOTUYECKOMN M IUATOTHYECKON popMamMu peun;

CJIe€0BaTh MOPAJILHO-ATUYECKUM M TICUXOJIOTHYECKUM MPUHIIMIAM OOIIEHUS U
COTPYAHUYECTBA HA OCHOBE YBAXKMUTEIBHOIO OTHOLICHUA K MapTHEpaM,
BHUMAHUS K JINYHOCTH JIPYTOro, aJI€KBaTHOIO MEXKIMYHOCTHOTO BOCIIPHSITHUS,
FOTOBHOCTH QJ€KBAaTHO pPEarupoBaTh Ha HYXAbl JPYrMX, B YaCTHOCTH
OKa3bIBaTh MOMOLIb M 3MOLMOHAIBHYIO MOIAJACPKKY IMapTHEpPAM B MIPOLECCE
JOCTHKCHUS OOIICH LIEIM COBMECTHOM ACATCILHOCTH,

» ycrpauBaTh (G (QEKTHBHBIC TPYIOBBIC OOCYXIACHHS W 00ecleynBaTh OOMEH
3HAHUSAMH MEXKAY WICHAMHU TPYIIBI TSl TPUHATHS 3((HEKTUBHBIX COBMECTHBIX
pELIEHNU;

» B COBMECTHOH [JEATENBHOCTH YE€TKO (OpMyIMpoBaTh IETU TPYIILl U
MO3BOJIATh €€ yYacTHUKAM TMPOSBIATH COOCTBEHHYIO OHEPTHUIO IS
TOCTHKEHUS ITUX LIETIeH.

llosHasamesabHble

OOyyaromuics MOJYyIUT BO3MOKHOCTh HAYUYHUTHCS:

>

CTaBUTH MPOOJIEMyY, apTyMEHTUPOBATDH €€ aKTyaJbHOCTb;



CaMOCTOSTEIILHO MPOBOJUTHh MCCJIEIOBAHWE HA OCHOBE MPUMEHEHHS METOOB
HAOJTFOICHUS M SKCIICPUMCHTA;

BBIJIBUTATh THIIOTE3bI O CBA3IX W 3aKOHOMEPHOCTSX COOBITHIA, TPOIIECCOB,
0OBEKTOB;

OpraHU30BBIBATH UCCJICAOBAHKE C IIEJIbIO MPOBEPKU THUIIOTE3;

JeNaTh YMO3aKJIFOUCHHS (MHIYKTUBHOE U IO aHAJIOTHH) U BBIBOJBI HA OCHOBE
apryMEHTAIUH.

vV VWV VYV

PAIIMOHAJIBHBIE YHMCJTA

BovinyckHuk Hayvyumcs:
1) noHMMaTh OCOOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHMUS,;
2) BnaieTh NOHITUSMH, CBA3aHHBIMU C JIETMMOCTBIO HATypalbHbBIX YUCEIL,
3) BbIpaxaTh YMCla B SKBUBAJICHTHBIX (hopmax, BbIOMpast HanboJiee MOAXOIAILYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYallNH;
4) cpaBHUBATh U YHIOPSAAOYUBATh PALIMOHAIIBHBIE YUCIIA;
5) BBINOJIHATH BBIYMCIECHUS C pPAalMOHAIBHBIMM 4YHCJIAMH, COYe€Tash YCTHbIE U
IIACbMEHHBIE TPUEMBI BBIYMCIIEHUN, IPUMEHSATh KaJIbKYJIATOD;
6) UCMOIB30BATh MOHATHS U YMEHUS, CBSI3aHHBIE C MPONOPLUUOHAIBHOCTBIO BEJTMYMH,
IIPOLICHTAMHA B XOJI€ pPELICHHMS MAaTeMaTH4YECKMX 337Jad M 3a4a4 M3 CMEXKHBIX
IIPEAMETOB, BBINIOJIHATH HECIIOKHBIE ITPAKTUYECKNAE PACUETHI.

BbinyckHUK noiy4um 803MOXCHOCMb:

7) TO3HAKOMHUTHCSI C TO3UIUMOHHBIMM CHUCTEMaMH CUMCICHHS C OCHOBAHUSMH,
OTJIMYHBIMHU OT 10;

8) yrinyOuTh M pa3BUTh MPEACTABICHHS O HATypaJIbHBIX YHCIaX W CBOHCTBaX
JEIIMMOCTH;

9) HayuuThCS WMCIOJIB30BaTh NPHEMBI, PAIMOHAIM3ZUPYIONIAE BBIYUCIICHHSI,
MPUOOPECTH TPHUBBIUKY KOHTPOJHMPOBATH BBIYUCIICHUS, BHIOWpAs TMOIXOISAITUN IS
CUTYallUU CIOCO00.

JIEMCTBUTEJIbHBIE UMCJIA

BobinyckHuk Hay1umcsi:
1) ucnonp30BaTh HaYATbHBIE MPEJCTABICHUS O MHOKECTBE JICHCTBUTEILHBIX YHCET;
2) BnaieTh MOHITHEM KBaIPATHOTO KOPHSI, IPUMEHSTH €TO B BHIYHCICHUSX.

BbinyckHUK noiy4um 803MOXCHOCMb:
3) pa3BUTHh MPEACTABICHUE O YHUCJIE M YUCIOBBIX CHUCTEMax OT HATypPaJbHBIX IO
JEHCTBUTENLHBIX YHCEN; O POJIHM BHIYMCICHUI B UEJIOBEUECKOM MPAKTUKE,
4) pa3BuTh W yrayOWTh 3HAHUS O JECSITHYHOW 3amHMCH JCHCTBUTEIBHBIX YHCEN
(mepuouyUecKue U HeTepUoUIeCcKUe Apoon).

N3MEPEHU S, ITPUBJIMOKEHU A, OLIEHKH
BbinyckHuk Hay1umcs:
1) ucmoap30BaTh B XOJI€ PEIICHUS 33J1a4 dJIEMEHTAPHbBIE MMPEICTABICHUS, CBSI3aHHBIC
C PUOIMKEHHBIMA 3HAYCHUSIMU BEJIMIHH.
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BoinyckHUK noiy4um 603MOXCHOCMb:
2) MOHATH, YTO YHUCIIOBBIE JAHHBIE, KOTOPBIE MCIOIb3YIOTCS IJI XapaKTEPUCTUKU
O0OBEKTOB OKPY’KAIOLIErO0 MHUPA, SBISIOT CS1 MPEUMYLIECTBEHHO NPUOIMKEHHBIMH,
YTO MO 3amUCH MPUOMMKEHHBIX 3HAYEHUH, COAEpkKAIIMXcs B UHGOPMAIMOHHBIX
UCTOYHHUKAX, MOKHO CYIUTh O IOTPEIIHOCTU MPUOIMKEHNUS;
3) MOHATH, YTO MOTPEIIHOCTh PE3YJIbTaTa BHIYUCICHUHN JOJKHA OBITH COM3MEpHMa C
NOTPENTHOCTBIO UCXOAHBIX JAaHHBIX.

AJI'EBPAMYECKUE BbIPAKEHMA

BoinyckHuk Hayvumes:
1) B1ameTe NOHATHUSAMHU «TOXKIECTBO», «TOXKJIECTBEHHOE MPEOOpPa30BAHUE», PEIIAThH
3aJlauu, coseprkalue OyKBEHHbIE JaHHbIE; paboTaTh ¢ (hopMynaMu;
2) BBINONHATH NPEeOOpPa30BaHUSl BBIPAKEHUN, COAEpKAIIUX CTENEHH C LEIbIMU
NOKa3aTeJIIMU U KBaJpaTHbIE KOPHHU;
3) BBIIOJNHATH TOXKIECTBEHHbIE NPEOOpa30BaHUs PALMOHAIbHBIX BBIPAKEHHH Ha
OCHOBE IPaBWJI ACUCTBUI HAJ MHOTOWIEHAMH U alreOpandyeckKuMu Jpoosimu;
4) BBITOJHATH PA3JI0KEHUE MHOTOWICHOB HA MHOKHUTEIH.

BoinyckHUK noiy4um 603MOXCHOCMb:
5) HayuyuThCsA BBINOJHATH MHOIOLIATOBBIE IPEOOPA30BaHMS  PALMOHAIBHBIX
BBIPKXEHUM, TPUMEHSISI IIUPOKUIA HAOOp cr1oco00B U MPUEMOB;
6) IpUMEHATh TOKIECTBEHHbIE IIPEOOPA30BaHUs JJI PEIICHUS 3a]a4 U3 Pa3IU4HbIX
pa3zenoB Kypca (Hampumep, Ui HaX0XKACHUS HauOOJIbIIer0/HAMMEHbBIIET0 3HAYCHHUSI
BBIPAKEHHUS ).

YPABHEHUA

BovinyckHuk Hayvyumcs:
1) pewmaTb OCHOBHBIE BHbl PAIMOHANBHBIX YpPaBHEHHH C OJHON NEepEeMEHHOI,
CHCTEMBI IBYX YPaBHEHUH C JBYyMs NEPEMEHHBIMU;
2) noHUMaTh ypaBHEHHE KaK BaKHEUIIIYI0 MAaTEMaTHUECKYI0 MOJIEIIb JJIsl OTIMCAHUS U
U3y4eHHUs] Pa3HOOOpPA3HBIX pEalbHBIX CHUTyalluid, pemaTh TEKCTOBBIE 3a/adyu
anreOpanyecKuM MeTOJI0M;
3) npumeHATh rpaduueckue MpenCTaBICHHs HJs HCCIEJOBAHMUS YPaBHEHHIA,
UCCJIEIOBaHMSI U PEIICHUSI CUCTEM YPABHEHUI C ABYMS IIEPEMEHHBIMU.

BoinyckHuk nosyvum 603MOHMCHOCMb:
4) oBnazeTh CrelUaIbHBIMU NMPUEMAMU PELICHHS YPaBHEHUN U CUCTEM ypaBHEHMHIA;
YBEPEHHO MPUMEHSATDH ammapar ypaBHEHHUH NIl pelieHHsl pasHOOOpas3HbIX 3ajad W3
MaTeMaTUKHU, CMEXHBIX IPEIMETOB, IPAKTHKH;
5) npumeHsTh rpaduuecKkrue NpeACTaBICHUs Uil UCCIEA0BAaHMs YpaBHEHUH, CUCTEM
ypaBHEHHUH, COAEPKAIINX OYKBEHHbIE KO3(DPHUIIMESHTHI.

HEPABEHCTBA
BovinyckHuk Hayvyumcs:
1) moHMMaTh ¥ NPUMEHATHh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
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2) pewaTh JUHEHHBIE HEPABEHCTBA C OJAHOW NEPEMEHHOW W HMX CHUCTEMBI; peliaTh
KBaJIpaTHbIE HEPABEHCTBA C ONMOPO HA rpauuecKue MpeICTaBICHNUS;
3) npuUMEHSTH amnmnapaT HEPaBEHCTB /IS PELICHUs 3aJad U3 Pa3IMYHBIX pPa3esioB
Kypca.

BoinyckHuUK nosty4um 803MO0XCHOCMb HAYYUMbCAL:
4) pa3HOOOpa3HbIM TpHEMAM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSThH
anmapaT HEpaBEHCTB I PEIIeHUs] Pa3HOOOpa3HbIX MaTEMaTHUYECKHUX 3aJad U 3ajad
U3 CMEXHBIX NPEIMETOB, MPAKTHUKH;
5) npuMeHsTh rpaduuecKkue IpeCTaBICHUS AJI1 UCCIIEOBAHNS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEPKAIIUX OYKBEHHBIE KO (PUITUEHTHI.

OCHOBHSBIE ITOHATHA. YACJIOBbLIE ®YHKINHN

BoinyckHuk Haywumecsi:
1) moHMMaTh W MCHOJB30BaTh (YHKIMOHAJIbHBIE MOHATUA U S3BIK (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUCHU);
2) cTpouTh rpauKH 3IEMEHTApHBIX (PYHKIMIA; HCCIENOBaTh CBOMCTBA YMCIOBBIX
(GYHKIMI Ha OCHOBE M3YYEHHUS MMOBEACHUS UX TPapUKOB;
3) noHMMaTh (YHKIHMIO KaK BaXHEHIIYI0 MaTeMAaTUYECKYI0 MOJENb IS OMHCAHUSA
IPOLIECCOB U SIBJIEHUN OKPY’KAIOLIEro MUpa, NPUMEHATh (DYHKIMOHAIBHBIN SI3bIK IS
OMHCAHUS U UCCIICOBAHNS 3aBUCUMOCTEN MEXTy (PU3NUECKUMU BETUUHMHAMHU.

BbinyckHUK no/ty4um 803MOMCHOCMb HAYYUMbCA:
4) TmpoOBOAWUTH MCCIEAOBAaHUS, CBSI3aHHBbIE C M3yUYEHHUEM CBOWCTB (PYHKLHN, B TOM
YHCJIe C UCIOJBb30BaHUEM KOMIIBIOTEpA; Ha OCHOBE I'pa)MKOB M3YUYEHHBIX (YHKIIHIA
CTpOUTH OoJiee ciaoxkHbIe TpaduKu (KyCOUHO-3a/1aHHBIE, C «BBIKOJIOTHIMI» TOUKAMU U
T. IL.);
5) wucnonb3oBaTh (PYHKIMOHANbHBIE MPEACTABICHUS M CBONCTBA (PYHKIMHA s
peleHns MaTEMaTUYECKUX 3a/1a4 U3 Pa3IMYHbIX Pa3/IesloB Kypca.

UMCJIOBBIE [TIOCJIEAOBATEJIBHOCTU

BoinyckHuk Hayvumes:
1) moHMMaTP MW  HMCHOJB30BaTh  SI3bIK  IIOCJIEIOBAaTEIBHOCTEM  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHU);
2) npumeHATh (OpMyNbI, CBSI3aHHBIE C apU(PMETHUYECKOH M TeOMETPUYECKON
OpOrpeccusiMu, M ammapaT, c(pOpMHpPOBaHHBIA MpPH HM3YYECHUH APYTUX pa3aeioB
Kypca, K pEeLIEHHUIO 33]a4, B TOM YHCJIE C KOHTEKCTOM U3 PEaTbHOU KU3HH.

BoinyckHUK nosy4um 603MOXCHOCMb HAYYUMbCA:
3) pemaTe KOMOMHUPOBAHHBIE 3a/1a4i C IPUMEHEHHUEM (POPMYIT N-ro YieHa U CyMMBI
IEPBBIX N YIEHOB apU(PMETHUUECKON U F€OMETPUUYECKOI MPOrpeccuid, NpUMeHss Ipu
3TOM aNnapar ypaBHEHUI U HEPABEHCTB;
4) moHuMaTh apuUPMETHYECKYI0 M T€OMETPHUECKYIO0 MPOTrpeccHH Kak (yHKIHH
HATYpaJIbHOTO apryMEHTa; CBA3BIBATH apU(PMETHUECKYIO IMPOrPECCUI0 C JIMHEHHBIM
pPOCTOM, TEOMETPUUECKYIO — C IKCIIOHEHIUATIbHBIM POCTOM.

OIMNCATEJIbBHAA CTATUCTUKA
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BoinyckHuk Hayvumcs ucnonp30BaTh NPOCTEHIIne CocoObl IPeCTaBICHUS U
aHaJIN3a CTATUCTUYECKUX JTaHHBIX.

BbinyckKHUK nosyyum 803MOXCHOCMb npuobpecmu TNEPBOHAYAIbHBIA OIBIT
OopraHM3aiy cOopa JaHHBIX MPH MPOBEAECHUH Ompoca OOIIECTBEHHOIO MHEHMS,
OCYIIECTBIISITh MX AaHaIW3, MPEICTaBIATh Pe3yJbTaThl OMpoca B BUJIE TaOJHIIbI,
JUarpaMMBl.

CJIYYAMHBIE COBBITUS 1 BEPOSITHOCTbD
BbinyckHUK Hayyumcsi HaxOIuTh OTHOCHTEIIbBHYIO YacTOTy W BEPOSTHOCTH
CITy4aitHOTO COOBITHSI.
BbinyckHUK nosiyyuum 803MOJXMCHOCMb Npuobpecmu OMBIT TMPOBEACHUS
CIIy9aifHBIX OKCIIEPUMEHTOB, B TOM YHCIE C T[OMOIIBI0 KOMITBIOTEPHOTO
MOJICTTUPOBAHUS, HHTEPIPETAIIUN UX PE3yIbTaTOB.

KOMBUHATOPUKA
BbinyckHUK Hayvumcsi pematb KOMOWHATOPHBIC 3aJayll Ha HaXOXKICHUE
yrciia 00bEKTOB MJIM KOMOWHAIIUI.
BbinyckHUK nosiyyum 603MO}CHOCMb HAYYUMbCS HEKOTOPHIM CIICIIHATLHBIM
npuémMam pelreHuss KOMOMHATOPHBIX 3aj1a4.

[IpedmemHbIMU pe3ysbmamamu u3yyeHus anz2ebpsvl 8 9 Kaacce A85110mMcsi
caedyroujue yMeHus:

Keaopamuunas gynxyus:

1. ctpoutrs rTpaduK KBagpaTHUHOW (QYHKIMM W TPUMEHATh TrpadudecKue
OpEACTaBICHUS [UIA pEIIeHHs HEPaBEHCTB BTOPOM CTENeHH C OJHOU
IIEPEMEHHOW;

2. BBINIOJHSATH MpOCTeHiue npeodpazoBaHus rpaduKoB GyHKIIH;

3. HaxoAuTh 00JACTh OMpeeseHuss U 00JacTh 3HaAUCHUN (PYHKLINUU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, TMPOMEXYTKM BO3pacTaHus U yObIBaHUS (DYHKIUH,
HauOoNbllIee M HaMMEHbIIee 3HAYeHHUs, TOUKH TMepeceueHus rpaduka
KBaJIpaTUYHOU (PYHKLIUU C OCAMU KOOPJUHAT, HYJIU (PYHKIIHIH;

4. HaxonuTh 3HAUeHUs (PyHKUWH, 3amaHHBIX (HOpMysoH, TabiuueH, rpadukoM;

peraTh 00paTHYIO 3a7a4y;

pelaTh KBaipaTHbIE ypaBHEHUs, ONPEACIISTh 3HAKH KOPHEH;

BBITOJIHATH PA3IOKEHNE KBaJPATHOTO TPEXUIeHa HA MHOKUTEIH;

7. peuath KBaJpaTHOE HEPABEHCTBO METOIOM MUHTEPBAJIOB.

D

Ypasnenus u nepagsencmea ¢ 00Hou nepemeHHOU:

1. pemarh 1enble ypaBHEHUS METOJOM BBEICHHMS HOBOW IEPEMEHHOM;
pa3oKeHUEM Ha MHOXKUTEIU U rpaduuecKuM CriocoOoM;
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2.

peliaTth CHUCTEMBI JIBYX ypaBHEHHH C JBYMS INEpEMEHHBIMH TpadUuecKuM
CIIoco0oM.

YPCIGHQHM}Z U HepaseHcmea C C)GyM}Z NEePEeMEHHbIMU.

peliate ypaBHEHHS C JBYyMsl IE€PEMEHHBIMH CIOCOOOM TMOACTAaHOBKU U
CJIOKECHUS;

pelaTh 3a/1a4l Ha COBMECTHYIO paboTy, Ha IBUKEHUE U JIPYTHe COCTaBICHUEM
CHCTEM YpPaBHEHUM.

Ilpoepeccuu:

NOHMMATh 3HAYEHHS] TEPMHUHOB «UJICH MOCIEAOBATEIBHOCTHY, «HOMED HJIEHA
MOCTIeIOBATEIHLHOCTH;

HAXOJUTh Pa3HOCTh apu(PMeTHUeCKOil mporpeccuu, CyMMy A-TIEPBBIX YJICHOB
apuMEeTHYECKON MPOTPecCcruu 1 JH000H UieH apu(MEeTHIECKOM MPOrpecCcuu;
BBIYUCIIATH JIIOOOW UJIEeH T'eOMETPUYECKOl mporpeccuu mo (opmyie, 3HaTh
CBOICTBA YJICHOB I'€OMETPUYECKOW MPOTPEecCHH, HAXOAUTh CyMMY h MEpPBBIX
4JICHOB T€OMETPUYECKOM MPOrPECcCHH;

BBISIBIISATh, ~ KaKas ~ IOCJENOBATEIbHOCTh  SIBISIETCA  apuMETHYECKOU
(reomeTpuueckoii), HaxoauTh d (q);

OPUMEHATh pa3IUYHbIE CHOCOOBI TpU pelIeHHd 3anad  (0COOEHHO Mpu
pEIIeHNH «KU3HEHHBIX)» - KOMIETEHTHOCTHBIX 3a/1a4)

Cmenenw C payUOHANIbHBIM noKkaszameniem.

cTpouth rpaduk GyHKIHMHA y = X', 3HATh CBOWCTBA CTCMEHHOW (GYHKIMH C
HATYPaJbHBIM TOKA3aTeJIeM, YMETh peliaTh YpaBHEHUS X' = @ MPHU YETHBIX U
HEYETHBIX 3HAYCHUSIX 7;

BBIMIOJHATh MpOCTeiiiine mnpeoOpa3oBaHUsl W BBIYUCICHUS BBIPAKEHUH,
COJIEpKalIMX KOPHH, MPHUMEHsS OINpeAesieHue M H3yYeHHbIE CBOMCTBA
apru(METUYECKOTO KOPHS 1-i CTETICHU;

BBINOJIHATH MPOCTEHIINe Mpeodpa3oBaHusl BEIPAKEHHUM, COACPIKALINX CTEIICHU
C IpOOHBIM MOKa3aTeNIeM, UCIIONB3Ysl IPU TOM W3yUEHHbIE CBOWCTBA CTENECHEN
C pallMOHAJILHBIM MTOKa3aTeJIeM.

Onemenmuvi cmamucmurku u meopuu 6€p0}ZWlHOCI’I’l€L7.'

pemate KOMOMHATOpPHBIE 3aJauyd Ha HAXOXKICHHE YHCIa OOBEKTOB WU
KOMOMHALIMA myTeM 1nepedopa BO3MOXHBIX BapUAaHTOB, a TaKXKe C
VICITOJIB30BAHUEM IIpaBUiIa YMHOXKECHUS;

HaXOJHUThb BEPOSITHOCTH CIIy4alHBIX COOBITUN B MPOCTEHIIINX CITy4asix.

TeMmbl HpOeKTHOﬁ pa6OTbI U BUAbI ACATCIBHOCTH YYAlIUXCs, HAIIPABJICHHBIC Ha
AOCTHXKCHHC PC3YJIbTaTa OTPAXCHLI B Ta6J'II/IIIC HHWKCE.
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III. Conep:xanne yueOHOro mpeaMera.

1. Kaaparuunas pynkums (29 4)

Oynkuusa.  CporictBa ¢ynkumii. Ksampatueii  tpexwieH. Pasznoxenue
KBaJPaTHOTO TpeXwieHa Ha MHOXxuTenn. DyHKmums y = ax’+bx+c, ee cBOWCTBA U
rpaduk. CrerneHHass QyHKIHA.

OcHogHas yenv - paclIUpUTh CBEJIEHUS O CBOWMCTBAX (YHKUUN, 03HAKOMUTH
YYaIUXCsl CO CBOMCTBAMU U TparKoM KBaJIpaTUIHON (DYHKITUU.

B nauane Templ cucTeMaTu3upylOTCs cBeAeHHs O GyHKOusaX. I[loBropsroTcs
OCHOBHBIE MOHATHUS: (QYHKIUS, QpTYMEHT, 00JacTh onpeneneHus QpyHKuuu, rpaduk.
JlatoTcsi TOHATHA O BO3pacTaHWM U yObIBaHUM  (YHKIMH, TMPOMEXYTKaX
3HAKOIIOCTOSIHCTBA. TeM caMmbIM co3maerca 0asza JUisi YCBOGHHS CBOWCTB
KBaJpaTUYHOM M CTEeNeHHOW (QYHKIMH, a Takxke sl JallbHEHIIero yriyOJieHus
(GYHKUIMOHATIBHBIX MPEACTABICHUM MPU M3YYEHUHU Kypca anreOpbl M Hayal aHalu3a.
[ToArOTOBUTENBHBIM IIArOM K U3YYEHHUIO CBOMCTB KBaJAPATUYHON (DYHKIIMU SBIISETCS
TaKX€ PacCCMOTPEHUE BOIPOCA O KBAAPATHOM TPEXUJIEHE U €r0 KOPHSX, BBIAECICHUU
KBaJpaTa JBYWICHAa W3 KBAaJpaTHOTO TPEXWICHA, pa3J0KEHUU KBaJAPATHOTO
TpexujeHa Ha MHOXUTeNH. V3ydeHuwe kBajpaTUYHOW (GYHKUMHA HAUYUHAETCS C

paccMoTpenuss GyHkmun Y = ﬂxz, €€ CBOWCTB M OCOOCHHOCTEH Tpaduka, a TaKKe
APYTHX YAaCTHBIX BHIOB KBaJpaTHYHON OGYHKUMH — OGyHKIHN ¥ = ax’+bx+c,
y=a(x-m)’.OTH CBENEHHUS HCIONB3YIOTCS TPH H3yUYEHUU CBOHCTB KBaJPATHUHOU
byHkIuu ob6miero Buaa. BaxHo, 4YTOOBI ydalivecs TMOHSJIU, 4YTO TIpaduk
DyHKUMHN ' = ax?+bx+c, MoxkeT ObITh NONydeH U3 rpaduka GYHKUMH y=ax’
MOMOIIIBIO IBYX MapauiesibHbIX NepeHocoB. [Ipuembl noctpoenus rpaguka GyHKIMH
v = ax’+bx+c 0TpabaThiBAlOTCA HA KOHKPETHBIX NpHMepax. IIpu 3ToM o0coboe
BHUMAaHHE CJEIYEeT YJEIUTh (HOPMUPOBAHHUIO Y YyYalIUXCS YMEHHUS YKa3bIBaTh
KOOpPJIMHATHI BEPIIMHBI MMapadoiibl, €€ OCh CHMMETPUH, HAIMpaBJICHUE BETBEU
napaboinbl. [lpu m3ydeHun 3TOMl Tembl JanbHEWIee pa3BUTHE MOJIYyYaeT yMEHHE
HaXOAMUTh MO rpapuKy MPOMEXKYTKH BO3pACTaHUS U YOBIBaHHUA (DYHKLIMHU, a TaKKe
MPOMEXKYTKHA, B KOTOPHIX (DYHKIMS COXpaHSeT 3HAK. YdJammecs 3HAKOMSTCS CO
CBOMCTBAMHU CTENCHHOM (QYHKIMH y= X' IPH YETHOM W HEYETHOM HATYPaJbHOM
rokasarese n. BBoAMTCA NOHATHE  KOPHS 7-OM CTENEHU.  Y4alluecs  JOJDKHBI
IMOHUMAaTh CMBICII 3aliCEd BHUIA \/—27, \V81. Onmu MOJIy4aroT IMPEICTaBICHUE O
HAXOXKJEHUU 3HAYEHHN KOpHS C MOMOILNBIO KaJbKyJsATOpa, MPUYEM BbIpabOTKa
COOTBETCTBYIOIIMX YMEHUHN HE TpeOyeTcsl.

2.YpaBHeHNS 1 HEPABEHCTBA C OHO nmepeMeHHOM (21 1)

OcHogHas yenp — CHUCTEMATU3UPOBaTh M OOOOUIUTH CBEACHUS O PEIICHUU
LENbIX U JPOOHBIX PAllMOHANBHBIX YPABHEHUHN C OJHOW MEpeMEHHON, CPOPMHUPOBATH
yMEHHE peliaTh HepaBeHCTBA BUIA v = ax*+bx+c > 0 win v = ax*+bx+c < 0, tae
a#0.
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B oronm Teme 3aBepliaeTcsi M3yd4EHME PALMOHAIBHBIX YPAaBHEHHW C OJHOM
nepeMeHHoil. B CBA3u ¢ ATUM MPOBOIUTCS HEKOTOpoe 0000IIeHHEe U YIIyOleHue
cBeZieHuM 00 ypaBHEHUsX. BBOIATCS MOHATHS 1IEJIOTO PAllMOHAILHOTO YPAaBHEHUS U
€ro CTeNeHU. Yualuecs 3HAKOMSTCS C PEIIeHUEeM YpPaBHEHUU TpEeThed CTENEHU U
YETBEPTOM CTENEHU C IMOMOIIBIO PA3TOKEHUS HA MHOXHUTEIW U BBEACHHS BCIIO-
MOTaTeJIbHOW TNEPEMEHHOU. Meron pelmeHnss ypaBHEHUMH TIyT€M  BBEIACHUS
BCIIOMOTATENIbHBIX TIEPEMEHHBIX OyIET IIUPOKO MCIIOJIb30BATHCS B JAlbHEUIIEM MPU
pEIICHNN TPUTOHOMETPUUYECKHUX, JIOTApU(DMHUUECKUX JPYTHUX BHUIOB YpaBHEHUH.
Pacummpsrorcst cBefieHUsT O pEHICHUHM JAPOOHBIX paAlMOHAJIbHBIX ypaBHEHUM.
VYuyaiuecs: 3HaKOMSITCA C HEKOTOPHIMU CIEIIMATbHBIMU MPUEMAMHU PEUIECHUS TaKHUX
ypaBHeHuil. POPMUpPOBaHUE YMEHHI peliaTh HEpPaBEHCTBA BHIA v = ax’+bx+c > 0
WKy = ax*+bx+c < 0, tnea # (0, OCYWECTBISETCS C ONOPOM Ha BBEICHUS O
rpaduke KBagpaTMuHOW (yHKIMU (HaAmpaBiIeHUWE BeTBEM  mapabonbl, ee
pacnoyiokeHue OTHocHuTellbHO ocu OX). VYwuammecs 3HaKOMATCS C METOIOM
WHTEPBAJIOB, C TIOMOIIbIO KOTOPOTO pEIIAIOTCS HECJOXKHBIE palMOHAJIbHBIC
HEPaBEHCTBRA.

3. YpaBHeHHUs U HEPABEHCTBA C IByMsl llepeMeHHbIMU (24 1)

OcHosnas yenv -  BbIpabOTaTh YMEHHME pelaTh NPOCTEUIINE CHUCTEMBI,
coJiepKalllie ypaBHEHHUE BTOPOU CTENEHU C JIByMsI IEPEMEHHOE U TEKCTOBBIE 3a/1a4u
C TIOMOIIIBIO COCTABIECHUS TAKUX CUCTEM.

B nmaHHONM TeMe 3aBepiacTCsd U3y4EHUE CHUCTEM YPABHEHHM C JBYMs
nepeMeHHbIMU. OCHOBHOE BHUMAaHUE YIENSETCS CHUCTEMaM, B KOTOPBIX OJHO W3
ypaBHEHUU TEpBOM CTEMeHH, a Apyroe BTopoil. M3BecTHBIH ywammmcs crnocod
IIOJICTAHOBKM HAXOAUT 34ECh JNAJIbHEHIIEE IPUMEHEHUE M II03BOJSET CBOAWTH
pelIeHUE TaKUX CHUCTEM K pEIICHUI0 KBaJIpaTHOro ypaBHEHUs. (O3HaKOMIIEHUE
y4Yaluxcsl ¢ IpUMepaMH CUCTEM YpaBHEHUH C ABYMs [IEPEMEHHBIMH, B KOTOPBIX 00a
YpaBHEHUS BTOPOM  CTENEHH, [JOJDKHO  OCYIIECTBIAATBCS € JIOCTaTOYHOU
OCTOPOKHOCTBIO M OIpPaHUYMBATBCS NPOCTEUIIMMH InpuMepamu. [Ipusiedenue
U3BECTHBIX Yy4YallUMcs TpauUKOB IO3BOJSET IPUBECTU IPUMEPHI IpaduuecKkoro
peuieHuss cucteM ypaBHeHMH. C momouipio rpauyeckux MPeAcTaBICHUN MOXKHO
HaIJITHO TMOKa3aTh YYalllUMCS, 4YTO CHUCTEMBbl JBYX YPaBHEHUHM C JABYMs
IIEPEMEHHBIMU BTOPOM CTEIIEHW MOTYT UMETh OIHO, JBA, TPH, YETHIPE PEIICHUS WU
HE UMeTh pemeHuil. Pa3zpaboTanHblii MaTeMaTHYeCKUi anmapar MO3BOJISIET CYLIECT-
BEHHO PACIIHPUTH KJIACC COAECPIKATEIBHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IOMOILBIO
CHUCTEM ypaBHECHUU. M3yueHue TeMbI 3aBEPIIACTCS BBEICHUEM NOHATUN HEPABEHCTBA
C JIByMsI IEPEMEHHBIMU U CUCTEMBI HEPABEHCTB C ABYMs NepeMeHHbIMH. CBEIEHUS O
rpadukax ypaBHEHHH C JIByMs MEPEMEHHBIMU MCIIOJIB3YIOTCS TMPHU HILTIOCTPAIUH
MHOKECTB PELIEHUN HEKOTOPBIX IPOCTEHIINX HEPABEHCTB C ABYMs IIEPEMEHHBIMHU U
UX CHUCTEM.

4. Apudmernueckasi 1 reoMeTpudeckasi nporpeccuu (17 4)
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Apudmernueckass U reomeTpuyeckas nporpeccuud. @opMmynsl n-r0 4ieHa H
CYMMBI IIEPBBIX /1 - WIEHOB Mporpeccu. beckoHeuHo yObIBaromias reoMeTpuyeckas
Iporpeccusi.

OcHosnas yenb — J1aTh TOHATHS 00 apu(METHYECKOM M TeOMETPUYECKOM
MPOrPECCUAX KaK YUCIOBBIX MOCIEI0BATENbHOCTAX 0CO00T0 BUAA.

IIpy U3ydeHun TeMbl BBOJUTCS IOHATHE IOCIEIOBATEIBHOCTH, Pa3bACHICTCS
CMBICI TEPMHMHA «n-H WIEH IMOCJIEeI0BATEIbHOCTUY», BbIpA0AThIBACTCSI YMEHHE
UCIIOJIb30BaTh HMHAEKCHOE 00O03HAYeHHE. DTH CBEICHHSI HOCSAT BCIIOMOTATEIbHBIN
XapakTep M UCHOJB3YIOTCS s H3Y4YeHHUS apu(METHYecKOW U TeOMETPHUYECKOM
nporpeccuii. Pabora ¢ d¢opMynamu n-ro 4i€Ha W CYMMBI TIEPBBIX 7-9JICHOB
IPOrpeccuii, NOMHMO CBOETO OCHOBHOI'O HAa3HAYE€HMs, MO3BOJISIET HEOIHOKPATHO
BO3BpAIIaThC K BBIYUCICHUSAM, TOXKICCTBEHHBIM NPEe0Opa3OBaHUSIM, PEIICHUIO
YPaBHEHMM, HEPABEHCTB, CUCTEM. PaccmarpuBaroTCs XapakTEpUCTUYECKHE CBOMCTBA
apu(MEeTHYECKOH M T€OMETPUUYECKON MPOTPECCHUi, UTO MO3BOJIAET PACIIMPUTH KPYyT
IIpeaIaracMaIx 3a1ad.

5.2/1eMeHThl KOMOMHATOPUKH U TeOPHH BepossiTHOCTeH (17 1)

KomOunaropuoe mnpaBwio ymHOxkeHusi. llepecTaHOBKH, pa3MelleHus,
coueranus. OTHOCUTEIbHAS YAaCTOTA U BEPOSATHOCTD CIYyYaHHOTO COOBITHS.

OcHosnas yenb — O3HAKOMUTBH YYalIUXCA C IOHATUSMH II€PECTAHOBKY,
pa3MeIIeHus, COYETaHHsI K COOTBETCTBYIOIIMMH (POpPMYyJIaMu ISl MOJICUETa UX YUCIIA;
BBECTHU MOHSITHSI OTHOCUTEIHHON YaCTOTHI M BEPOATHOCTH CIIy4aifHOTO COOBITHSL.

N3ydyeHnne Tembl HAYMHAETCA C PEIICHUS 3a/ad, B KOTOPBIX Tpedyercs
COCTaBUTh T€ WIM WHBIC KOMOWHAIIMM DBJIEMEHTOB W TOJICYUTATh WX YHCIIO.
PazpsicHsieTcss KOMOWMHATOpPHOE TMPaBUJIO YMHOXKEHHS, KOTOPOE HCIOIB3YyeTCs B
TajgbHENIIIeM TIPU BhIBOAE (OPMYIT IJisl TIOACUETa YHCIIa MEPECTAHOBOK, Pa3MEIICHHMA
u couetanui. [Ipu M3ydeHUM AAHHOTO MaTepualia HeOOXOAUMO OOpPaTUTh BHUMAHHE
yUYalllMXCsl Ha Pa3inuuue MOHATUH «pa3MelIeHUE» U «COYeTaHue», chopMUPOBATh y
HUX YMEHHUE OIpENeNsiTh, O KAKOM BUJ€ KOMOMHAIIMI UJIET peub B 3aj1ade. B nanHoiM
TEME y4dalllMecs 3HAKOMSTCS C Ha4aJlbHbIMU CBEACHUSMH U3 TEOPUU BEPOSITHOCTEW.
BBoasiTcs  moHATHS ~— «choydailHOE€ — COOBITHE»,  «OTHOCHUTENbHAasi  4acToTay,
«BEPOSITHOCTh ~ CIy4yalHOTro CcoObITUSI». PaccMmarpuBaroTCs CTaTUCTHYECKUH U
KJIACCUYECKUM MOJIXO/IbI K OMPEEICHUI0 BEPOSTHOCTH CIy4yailHOTO coObITHsA. BaxHo
0o0paTUTh BHUMAHUE YYAIIUXCS HA TO, YTO KIACCHYECKOE OTPEIEICHUE BEPOSITHOCTH
MOXXHO TPHUMEHSTh TOJIBKO K TaKUM MOJIEISM PEeajbHBIX COOBITHH, B KOTOPHIX BCE
VICXOJIbI SIBJISIIOTCSI PABHOBO3MOKHBIMM.

6. IloBTopenue (28 u)

3akperuieHue 3HaHUW, YMEHHI U HABBIKOB, TTOJYYCHHBIX Ha YPOKaX IO TAHHBIM
TemaMm (Kypc anreopsl 9 kiacca)
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IV. KanenaapHo-remaruyeckoe JIAHUPOBaHUE

Ne Tema ypoka, pazdena Koauuec
n/n meo Jama nposedeHusi
yacoe
niaaHoeoe gﬁakmuqecm)e
I yvemeepmbu 26
KBAJIPATHYHAA OYHKIIUA 33
®YHKIIMUA U UX CBOMCTBA 7
1. | ©ysxmus. O6macTh onpeneiaeHus U 3
2. 00J1acTh 3HAYCHUIA PYHKITUN
3.
4. CoiicTBa GyHKIHIA 4
5.
6.
7.
S. BxodHass KoHmpo/ibHAs pa6oma 1
KBAJIPATHBIN TPEXYJIEH S
9. KBanpaTHblii TpeX4ieH U €ro KOpHU 2
10.
11. 3
1 Pa3noxkeHne kBaipaTHOTO TpEeXUJieHA HA
* | MHOXHUTEIH
13.
KonmpoavHasa pa6oma Ne 1: 1
14. | «<KeadpamuuHas @pyHKYUs»
KBAJIPATUYHASI ®YHKIUSA U EE TPAOUK 11
15. | ®ynkums y=ax’ , ee rpaduK u cBOiCTBA 3
16.
17.
18. | I'paduxu Qynkumii y=ax2+ nu 3
19. | y=a(x-m)’
20.
21.
22.
23 [TocTpoenue rpaduka KBaapaTHIHON 5
) KIMH
24, | DyEKH
25.
CTENEHHASI ®YHKUHMS. KOPEHb n-oii
CTEIIEHHA 4
26. | Oysknus y=x" 2
27.
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28. | Kopenb n-oii crenenun 2

29.

30. | KonmpoavHas paboma Ne 2: 1
«KeadpamuuHas gpyHKyusi»

YPABHEHHA H HEPABEHCTBA C 21
O/IHOU [TEPEMEHHOH

12
YPABHEHUS C OJJHOM NEPEMEHHOM

31. | Llemoe ypaBHEHHE U €r0 KOPHU 1

32. | KonmpoavHas paboma 8 pamkax 1
orj

33. | AHanu3 pe3yabTaToOB TECTOBOM paboThI 1

Il yemeepmb 30

34. | Llemoe ypaBHEHHE U €r0 KOPHU 5

35.

36.

37.

38.

39. | JIpoOHbIe panoHaIbHBIC ypaBHEHUS 6

40.

41.

42.

43.

44.

45. | KompoavHas pa6oma Ne 3: 1
«YpasHeHus1 u HepaseHcmaa ¢ 00HOU
nepemeHHoU»

HEPABEHCTBA C OJJHO TEPEMEHHOIA. .

46. | PelieHue HepaBeHCTB BTOPOM CTENEHU C 3

47. OJIHOM MepEeMEHHOU

48.

49, | PemeHne HEpaBEeHCTB METOIOM 4

5(. | UHTEpBAIOB

51.

52.

53. | KompoavHas pa6oma Ne 4 no meme: 1
«YpasHeHus1 u HepaseHcmeaa ¢ 00HOU
nepemeHHoU»

YPABHEHHA H HEPABEHCTBA C 24
JIBYMA IEPEMEHHBIMH
YPABHEHME C IBYMSI IEPEMEHHBIMU U 16

NX CUCTEMBbI
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54. | YpaBHEHHE C ABYMS IEPEMEHHBIMH U €TO 3

55. | rpadux

56.

57. | I'paduueckuii criocob pemeHus CUCTEM 3

58. | YpaBHCHHI

59.

60. | AuazHocmuueckas pa6oma 3a I 2

61. | nosyzodue 6 pamkax OI'J

62. | AHamu3 TecToBOi pabOTHI 1

63. | I'paduueckuii ciocod pemieHus cucrem 1
ypaBHEHUU

IIl yemeepmbu 41

64. | I'padudeckwii crioco0 penieHus cucTeM 2

65. | ypaBHCHHI

66. | Peuienue cucreMm ypaBHEHUN BTOPOU 3

67. | cTeneHu

68.

69. | Pemenue 3a1a4 ¢ TOMOLIBIO ypPaBHEHU 4

70. | BTOpOii CTEneHN

71.

72.

HEPABEHCTBA C JBYMSI IEPEMEHHBIMU 7
Y UX CUCTEMBI

73. | HepaBeHncTBa ¢ 1Byms iepeMeHHBIMU 3

74.

75.

76. | CucTeMbl HEPaBEHCTB C JBYMSI 4

77. | IepEMEHHBIMU

78.

79.

80. | KompoavHas pa6oma N2 5: 1
«YpasHeHus1 u HepageHcmeaa ¢ 08y Msi
nepemMeHHbIMU»

APHUDPMETHYECKAA H

TEOMETPHYECKAA IIPOTPECCHH 17
8

APA®METUYECKAS IIPOTPECCHS

81. | IlocnemoBaTrensHOCTH 2

82.

83. | Ompenenenue apudMeTHUECKOM 3

84. | mporpeccuu. Popmyria n-ro 4ieHa

85 aprupMETHIECKON TTPOrPECCUH
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86. | KompoavHas paboma 8 pamkax 1
orj
87. | AHamu3 TEeCTOBOU PabOTHI 1
88. | @opmyna CyMMBI IEPBBIX # YIECHOB 3
89. | apudmeTnyeckoii mporpeccuu
90.
91. | KompoavHas pa6oma Ne 6; 1
«Apugmemuyeckas npozpeccust»
7
TEOMETPUYECKAS IIPOIPECCHUS
92. | Onpenenenrne reoMETPUUYECKOM 3
93. | mporpeccun. Popmysa n-ro 4ieHa
94 T€OMETPUYECKON TPOTPECCHH
95. | @opmysa CyMMBbI IEPBBIX N-YICHOB 4
96. | TCOMETPUYECKOM MPOrpeccun
97.
98.
99. | KompoavHas pa6oma N 7: 1
«['eomempuyeckas npozpeccusi»
3JIEMEHTbI KOMBUHATOPUKHA U 17
TEOPUHU BEPOSITHOCTEH
11
3JIEMEHTHI KOMBUHATOPUKH
100. | [Tpumeps! KOMOMHATOPHBIX 337124 2
101.
102. | KonmpoavHasa pa6oma e pamkax 1
orj
103. | AHanu3 TECTOBOI pabOTHI 1
104. | [Ipumepbl KOMOMHATOPHBIX 33724 1
IV yemeepmbu 32
105. | [lepectanoBku 2
106.
107. | Pazmemenus 3
108.
109.
110. | Coueranus 3
111.
112.
HAYAJIbHBIE CBEJIEHHSI U3 TEOPUUI 5
BEPOSITHOCTEW
113. | OTHOCHUTENIBHAS YacTOTa CIIy4ailHOTro 2
114. | coObITHs
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115. | BeposTHOCTH paBHOBO3MOKHBIX 3
116. | coObITHI
117.
118.| KonmpoawvHasa pa6oma Ne 8: 1
«3Js1eMmeHmMubl KOMOUHAMOPUKU U
meopuu geposimHocmeti»
HUTOTIOBOE IIOBTOPEHHE. 18
119. | Beramuciaenus. 2
120.
121.| ToxnecTBeHHBIE TPeOOpPaA3OBAHUSI. 2
122.
123. | YpaBHEHUS U CUCTEMBI YPaBHEHUU 2
124.
125. | HepaBenctBa 2
126.
127. | @yHKIHH 2
128.
129. | Hmozoeasa kKoHmMpoabHasA pa6oma e 3
130. | Hopme OI'3
131.
132. | Pemenue 3ananuii u3 Bapuantos ['A. 4
133.
134.
135.
136. | toroselii ypok 1
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