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W3yuenne anreOpbl MO JaHHOM MporpaMme CrocoOCTBYeT — (OPMHUPOBAHUIO Y YyYalUXCs
JIMYHOCTHBIX, MeTanpeJIMeTHBIX U MpPeIMeTHbIX Pe3yJbTaTOB 00yueHHs, COOTBETCTBYIOLIUX
TpeboBanusM @DenepanbHOTO TOCYAAPCTBEHHOTO O0pa30BaTENbHOTO CTaHIApTa OCHOBHOTO
o01m1ero o0pa3oBaHus.

JIMYHOCTHBIE pe3yJbTaThbl:

1) BocmuTaHHME POCCUICKOM TIpakJaHCKOM WAEHTUYHOCTU: MATPUOTU3MA, YBAXKEHUA K
OTteuecTBY, 0CO3HAHHME BKJIAJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh OOy4aromuxcsi K
CaMOPa3BUTHIO ¥ CaMOOOPA30BAHUIO HA OCHOBE MOTHBALINY K 00YYEHHUIO U IO3HAHUIO;

3) 0COo3HaHHBIN BBIOOP U MOCTPOEHUE JNalbHENUIIEH WHIMBUAYAILHON TPAGKTOPUU 00pa30BaHUS
Ha 0a3e OPUEHTHUPOBKHA B MHUpe mpodeccuid u Nnpo(ecCHOHAIBHBIX MPEANOYTEHU C y4ETOM
YCTOWYMBBIX MMO3HABATEJIbHBIX MHTEPECOB, @ TAaKKE HAa OCHOBE (POPMUPOBAHMS YBAKUTEIHbHOTO
OTHOIIEHHUS K TPYAY, Pa3BUTHE OIBITA y4acTUsI B COLIMAIBHO 3HAYMMOM TPYIIE;

4) yMeHHEe KOHTPOJIUPOBATh MPOLIECC U PE3YNIbTaT yueOHOM U MaTeMaTH4eCKO! AeATEeIbHOCTH;
5) KpUTUYHOCTb MBIIUIEHUS, WHUIMATHUBA, HAXOJAYUBOCTb, AKTUBHOCTb MpPHU pPELICHUU
MaTeMaTHYeCKUX 3a/a4.

MeTtanpeaMeTHbIe pe3yJbTAThI:

1) ymMeHre caMOCTOSATEIBLHO ONPEICIIATH IIETH CBOETO OOYUEHHs, CTABUTh U (POPMYIUPOBATH IS
ceOs1 HOBBIE 3amaun B y4€Oe, pa3BUBaThb MOTHBBI W HMHTEPECHl CBOEHW TMO3HABATEIbHOU
NEeSITENHHOCTH;

2) yMEeHHME COOTHOCUTh CBOM JEHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH NEATENBHOCTH B MpOLecCe AOCTHKEHUS pe3yabTaTa, ONPEAesTh CHOCOObI
NEHUCTBUM B paMKax MPEJIOKEHHBIX YCIOBUN U TpeOOBaHUH, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIIOLICHUCS CUTYyaIuEH;

3) yMeHHE OmIpeAeNaTh IOHATHS, CO3/1aBaTb OOOOIICHUS, YCTaHABIWBATh AaHAJIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHMSI U KPUTEPUHU IJIs KIIACCU(PUKAIUY;

4) yMeHHe yCcTaHaBIMBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKOE PaCCyXACHUE,
yMO3aKJIl04eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHH) U JIeJaTh BHIBObI;

5) pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIb30BAHUS HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

6) nmepBoHavaJbHbIC [IPEACTABICHUS 00 HIEAX U O METOJaX MaTeMaTUKH Kak 00 yHUBEpPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHHUS SIBJICHUM U IIPOIECCOB;

7) yMeHue BUJETh MAaTEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIIEMHOM CUTyalluu B JPYTUX
JTUCHUILTNHAX, B OKPY)KAIOIIEH KU3HU;

8) yMeHHMe HaXOJUTh B PAa3IMYHBIX MCTOYHUKAX MHGOPMAIUIO, HEOOXOIUMYIO Ml PEIICHUS
MaTeMaTHUYeCKUX 3aJa4, U MPEJICTaBIATh €€ B MOHATHOW opMe, MPUHUMATD pelieHue B YCIOBHIX
HEMOJIHOM UM U30BITOYHOM, TOYHOW MIJIH BEPOSITHOCTHOU MH(pOpMaIUy;

9) ymeHue MOHMMATh M HUCIOJB30BaTh MaTEeMAaTUYECKUE CPEACTBA HATNATHOCTU (Trpadukw,
TaOJIMIIBI, CXEeMBI U JIP.) VIS UIUTIOCTPAINK, HHTEPIPETAIIMU, apTyMEHTAIUY;

10) ymeHuWe BBIABUTATh THUIOTE3bl MPU PEIICHWH 3aJaud, TMOHUMAaTh HEOOXOJUMOCTh WX
MIPOBEPKHU;

11) noHMMaHue CYIIHOCTH ATOPUTMHYECKUX MPEAMHUCaAHUN

Y YMEHHE JIEUCTBOBATh B COOTBETCTBUU C MPEATI0KEHHBIM AJITOPUTMOM.

IIpenmerHbie pe3yabTaThl:
1) oco3HaHMe 3HAUEHUSI MATEMATHKH I TOBCEHEBHOM KU3HU UEIIOBEKA,;

2) MNpeaACTaBJICHUEC O MaTeMaTH4eCKOI HAyKE€ Kak C(bepe MaTeMaTHU4eCKOM ACATCIIBHOCTH, 00
JTamax eé pa3BuTuUA, O €€ 3HaYNMMOCTH JIJIsI Pa3sBUTHA UBUIIN3ALIUU,



3) pa3BuTue yMeHUN paboTaTh ¢ y4eOHBIM MAaTEMaTHUYECKUM TEKCTOM (aHAJIM3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO HH(OPMAIIHNIO), TOYHO M TPAMOTHO BBIPA)XaTh CBOM MBICIH

C MPUMEHEHHUEM MaTeMaTHYeCKO TEPMUHOJIOTHUH U CUMBOJIMKH, TIPOBOJHUTH KIacCU(PUKAIIIH,
JIOrH4YecKre 000CHOBAHUS,

4) BnasieHre 6a30BbIM MOHITUHHBIM aMIapaToOM IO OCHOBHBIM pa3JieiaM COJICPKaHHUS;

5) cucremaTHyecKre 3HaHUS O (PYHKIUSAX U UX CBOHCTBAX;

6) IpaKTUYECKH 3HAYUMbIE MATEMAaTHUYECKUE YMEHHUS U HABBIKU, UX MPUMEHEHHE K PELICHUIO
MaTeMaTHYECKUX U HEMAaTeMaTU4YeCKUX 3a/1a4, IPe/IIoJIararoliee yMeHus:

* BBITIOJIHSTH BBIYUCICHHS C ICHCTBUTEIbHBIMU YHCIIAMU;

* pemaTh ypaBHEHHS, HEPABEHCTBA, CUCTEMbl yPABHEHUI 1 HEPABEHCTB;

* pemaTh TeKCTOBBIE 3a/1a4i apu(METHIECKIM CIIOCOO0M,

C TIOMOUIBIO COCTABJICHUS U PEIICHUS YPAaBHEHHIA, CHCTEM YPaBHEHHI U HEPABEHCTB;

* HCII0JIb30BaTh aIreOpanyecKuil sI3bIK AJIs ONMCAaHUs MIPEIMETOB OKPYXAIOLIEro Mupa u
CO3aHUsI COOTBETCTBYIOIIMX MaTeMaTUYECKUX MOJETIEH;

MIPOBOJIUTh MPAKTUYECKHAE PACUYETHI: BBIYUCIEHHS C TPOLEHTAMHU, BBIUMCICHUS C YHCIOBBIMU
MOCIIEIOBATEIbHOCTSIMHA, ~ BBIYHMCIICHUS ~ CTATHCTHYECKUX  XapaKTEPUCTUK,  BBHITIOJHEHHUE
NpUOIMKEHHBIX BBIYUCIICHH;

* BBITIOJTHSTH TOKJIECTBEHHBIE TPE0OPa30BaHUs PAITMOHATBHBIX BBIPAKEHHIA;

* BBITIOJTHSTH OTIEPALUH HAJ MHOXKECTBAMU;

* rccrenoBaTh (PYHKIIMU U CTPOUTH UX I'paduKy;

* YUTAaTh M HCIOJB30BaTh WH(POpPMAINNIO, TPEACTABICHHYIO B BHJE TaOJHWIBI, JAArPaMMBbI
(cronbuaToii MM Kpyrosoil);

* pemarth npocTeiire KOMOMHATOPHBIE 3ada4u.

Ils1anupyemble pe3yJibTaTbhl 00y4eHUs
aareope B 7—9 kiaccax:
PanuonanbHbIe yncia
BbINMyCKHUK HAYYUTCS:
* IOHUMATh OCOOEHHOCTHU JECSITUYHON CUCTEMBI CUUCIICHHUS;
* BJIQJICTh MOHATUSMU, CBSI3aHHBIMU C JACTUMOCTBIO HaTypalbHbBIX YHCEIT;
* BBIpa)kaTh YMCJa B SKBUBAJICHTHBIX (pOpMax, BbIOMpasi HauboJjee MoIX0SAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTYaIluu;
*CPaBHUBATH U YIOPAJOUYMBATH PAllMOHAIBHBIE YHCIIA;
*BBINOJIHATH BBIYUCIICHHUS C PAllMOHATbHBIMU YHCIIAMU, COYETasl YCTHBIE U MHUCbMEHHBIE IPUEMBI
BBIYMCIICHUH, TPUMEHSTH KAJIbKYISTOD;
*UCIIOJHATH MOHATHS U YMEHUS, CBA3aHHBIE C MPOMOPLUUOHAIBHOCTHIO BEIMYMH, TPOLIEHTAMH B
XOJle pelIeHHs] MaTeMaTU4YecKHUX 3aJad W 3aJad M3 CMEXKHBIX MPEIMETOB, BBINOJIHATH
HECJIOKHBIC IPAKTHUUECKUE PACUETHI.
BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:
* IO3HAKOMUTHCS C TIO3UIIMOHHBIMU CUCTEMAMU CYUCIIEHUS C OCHOBAHUSIMH, OTIIMYHBIMU OT 10;
* YTIyOUTh U Pa3BUTh MPEACTABICHUS O HATYPaJbHBIX YHCIaX U CBOMCTBAX JAETUMOCTH;
* HayuuThCS UCIOJIb30BaTh NPHUEMBI, PAIMOHATM3UPYIOIINE BBIYUCICHUS, MPUOOPECTH
MIPUBBIUKY KOHTPOJIUPOBATH BEIYUCICHUS, BBIOMPAs OAXO AN TSl CUTyalluu CIOCO0.

JleHcTBUTEIbHBIE YHCJIA
BrInyckHUK HAy4YHTCH:
* HCMOJIb30BaTh HAYAJIbHbIE MIPE/ICTABIICHUS O MHOKECTBE JIEUCTBUTENbHBIX YHUCETT;
* BJIQJIETh MMOHATUEM KBaJPATHOTO KOPHS, IPUMEHSTH €r0 B BBIUUCICHUSX.
BpInyCKHUK NMOJYYUT BO3MOKHOCTD:
* pa3BUBaTh NPEACTABICHHE O YHUCJIE U YUCIOBBIX CHUCTEMax OT HATypaJbHBIX MO
JNEHUCTBUTENBHBIX YUCEN; O POJIM BHIYUCIICHUM B UEJTOBEYECKOM MPAKTHUKE;
* Pa3BUTh U YIIyOUTh 3HAHUS O JECATHYHOMN 3aMUCH JEHCTBUTENBHBIX YHCEN (MEPHOINUECKUE U
HEeNepHoINUECcKue Ipoon).
HN3mepenusi, npudInKeHNs1, OLEHKH



BbBINyCKHUK HAy4YUTCH:

* HCIOJIB30BaTh B XOJE peUICHUS 3aJad NIEMEHTapHbIC IPEACTABICHUS, CBA3aHHBIE C
npUOIMKEHHPIMYA 3HAYCHUSMU BEJTUYHH.

BBINYCKHUK MOJYYHUT BO3MOKHOCTD:

* MOHSTH, YTO YHUCIJIOBBIE JAHHBIE, KOTOPbIE HCIOJIB3YIOTCS Ul XapaKTEPUCTUKU OOBEKTOB
OKPY)KAIOLLIEr0 MHpA, SBISIOTCS IPEUMYIIECTBEHHO NPUOMMKEHHBIMUA, YTO 10 3aIllUCH
NpUOIMKEHHBIX 3HAYCHHM, COACPIKAIIMXCA B MHPOPMAIIMOHHBIX UCTOYHHKAX, MOKHO CYIHTbH O
MOTPEIIHOCTH MPUOIMKEHHUS,

* IMOHATh, YTO TNOTPEHIHOCTH pEe3yJbTaTa BBIUYMCICHUN JOJDKHA OBITh COM3MEpHMa C
IIOIPEIIHOCTBIO UCXOIHBIX JaHHBIX.

Auaredpanyeckue BbIpaKeHHs
BoinyckHUK HayunTCs:
* OIIEPUPOBATH MOHATUSAMH «TOXKIECTBOY», «TOXKIECTBEHHOE ITPe0OpazoBaHuey, pelmaTh 3a1auu,
coJiepkaiue OyKBEeHHbIE JaHHbIE, pab0TaTh ¢ popMyIamu;
* OIICPUPOBATH MMOHATHEM ((KBaI[paTHBIfI KOPCHb», IPUMCHATH €TI0 B BBIYHUCIICHUAX
¢ BBIIIOJIHATH Hp606p330BaHI/I€ BBIp&)KGHPIﬁ, CoJACpKaIMX CTCIICHHU C LECJIBIMU IMMOKA3aTCIIAMU U
KBaJpaTHbIE KOPHY,
¢ BBIIIOJIHATH TOXJICCTBCHHBIC npeo6pa3013aH1/1${ palnroOHaJIbHBIX BI:Ipa)KeHI/Iﬁ Ha OCHOBC ITpaBUJI
JNEeMCTBUI HaJl MHOTOWIEHAMH U allreOpandyeckuMHU JpoOsiMu;
® BBIIIOJIHATH Pa3JIOKCHUEC MHOTOYJICHOB HA MHOXKUTCIIN.
BBINYCKHUK MOJYYUT BO3MOKHOCTD:
* BBIMIOJIHATH MHOTOILIArOBbIE MpeoOpa30BaHusl palliOHAIBHBIX BRIPAKEHHUH, TPUMEHSISI ITUPOKUN
Habop cnoco0oB U MPUEMOB;
* IPUMEHSTH TOXKJAECTBEHHBIE MPE00pa30BaHUs I PEIICHU 3a/a4 U3 Pa3INYHbIX Pa3/esioB

Kypca.

YpaBHeHus
BbINMyCKHUK HAYYUTCS:
* pemiaTh OCHOBHBIC BHJBI PallHOHAIBHBIX YPABHCHHH C OJHOW MEPEMEHHOW, CHCTEMBI JBYX
YpaBHEHUH C ABYMS TIEPEMEHHBIMU;
* [IOHUMAaTh YPaBHCHHE KaK BAKHEHIYI0 MATEMATHUYCCKYIO MOJEIb IS ONHMCAHUS U U3YUCHUS
pa3Ho00pa3HBIX peaNbHBIX CUTYAIlMH, PeIIaTh TEKCTOBBIC 3a/1a4H aJireOpanuyecKuM METOJIOM;
* NPUMEHATH I'paduyuecKkue MPEJCTABICHUS I MCCICAOBAHUS ypPaBHEHUU, MCCICIOBAHUS M
PEIICHUS CUCTEM YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.
BbInyCKHHUK MOJYyYHT BO3MOKHOCTD:
* OBJIQJICTh CICIUAIBHBIMU NpUEMaMHU PEIICHUS YPABHCHHH W CHUCTEM YpPaBHEHHUM; YBEPEHHO
MPUMEHSTH aIiapar ypaBHEHHI TS PEIIeHUs] Pa3HOOOPa3HBIX 3a71ay U3 MaTEMAaTUKU, CMEXHBIX
MIPEIMETOB, MPAKTHKH;
* IPUMEHSATh rpaduyecKkre MpPeACTaBICHUS JIJIsl UCCIICIOBAHUS YPaBHEHH, CUCTEM YpaBHEHUH,
coJiepkanux OykBeHHbIE KOAPDUITUESHTHI.

HepaBencrBa
BbInyCKHUK HAY4YHUTCH:
* [IOHMMaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C OTHOIIEHUEM HEPABEHCTBA, CBOWCTBA
YUCJIOBBIX HEPABEHCTB;
*pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M HUX CUCTEMBI; pElIaTh KBaJIpaTHBIE
HEpaBEHCTBA C OMOPOY Ha rpaduuecKue MpeICTaBICHHUS,
* IPUMEHSTH aIlllapaT HEPABEHCTB I PELICHUS 33/1a4 U3 Pa3JIMYHbIX pa3AeiioB Kypca.
BbINyCKHUK MOJYYHUT BO3MOKHOCTD:
* OCBOUTH Pa3HOOOpa3HbIC MPUEMBI I0KA3aTEIHCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmnapar
HEPAaBEHCTB JUIA PpEUICHUS pa3HOOOpa3HBIX MaTeMAaTHMUYeCKUX 3a7ad, 3a7ad M3 CMEeXHBIX
MPEIMETOB U IPAKTHUKY;



* IPUMEHATH I'paduuecKue MPeACTaBICHUS Il UCCIIEI0OBAHUS HEPABEHCTB, CHCTEM HEPaBEHCTB,
coziepKamux OykBeHHbIE KO3()(DUITUSHTHI.

YucinoBble M0CT€10BATEILHOCTH
BpInyckHUK HAY4YHTCH:
* [IOHMMaTh M MCHOJb30BaTh S3bIK IOCIEJOBATENBHOCTEH (TEPMHHBI, CHUMBOJUYECKHE
0003HaYCHHS);
* IPUMEHATH (POPMYJIBI, CBSI3aHHBIE C apU(PMETHUECKOW W TeOMETPHUYECKOW HPOTPECCUsIMU, U
anmapar, c¢()OpMUPOBAHHBINA MPH M3YYEHUH JPYTHX Pa3[esioB Kypca, K PEHICHHUIO 337a4, B TOM
YlCJIe C KOHTEKCTOM U3 PEAJIbHOM KU3HU.
BbInyCKHUK MOJy4YUT BO3MOKHOCTD:
* pemaTh KOMOMHUPOBAHHBIC 33/1a4H C IPUMEHEHHEM (OPMYIT 7-TO WIEHA U CyMMBI /1 TIEPBBIX
YJICHOB apU(METHUECKOW M TEOMETPHUYECKOW IPOTPECCHil, TMPUMEHSS NPU OSTOM armapar
YpaBHEHUH U HEPABEHCTB;
* NOHMMAaTh apU(PMETHYECKYI0 U T€OMETPUYECKYIO0 MPOTrPeccH Kak (DYHKIUU HATYypaJbHOIO
apryMeHTa; CBS3bIBaTh apU(PMETUUYECKYIO MPOTPECCUIO C JTUHEHHBIM POCTOM, T€OMETPUUECKYIO
— C DKCIIOHEHIIUAJIbHBIM POCTOM.

D yHKIUUH

BbInyckHUK HAY4YHTCSH:
* MOHMMAaTh U HCIMOJb30BaTh (YHKIMOHAIbHBIE MOHSTHS, S3bIK (TEPMUHBI, CHUMBOJHUYECKHE
0003HaYeHHS);
*CTpOUTH TpaduKU >JIEMEHTAPHBIX (DYHKIUH, HCCIeT0BaTh CBOMCTBA YHUCIOBBIX (DPYHKIUI Ha
OCHOBE M3YUEHUS MOBEACHUS UX TPaPUKOB;
* MOHUMAaTh (YHKLHIO KaK BaXHEHIIYI0 MaTEMaTHUYECKYI0 MOJENb JJIs ONMHMCAHUS MPOLECCOB U
SBJIGHUN OKpPYKAIOLIEro MHpa, TNPUMEHATh (QYHKIMOHANBHBIA S3BIK JUISI OINUCAHUS U
UCCIIEIOBAHUS 3aBUCUMOCTEN MeX 1y PU3NUECKUMU BEIUYUHAMM;
BBINYCKHUK MOJYYUT BO3MOKHOCTD:
* MPOBOJHUTH HCCIENOBaHUS, CBS3aHHBIE C H3YYEHHEM CBOMCTB (YHKIUH, B TOM YHUCIE C
WCIIOJIb30BAHUEM KOMITBIOTEpA; Ha OCHOBE TpaMKOB H3YYCHHBIX (PYHKIUHA CTPOUTH OoJjiee
cloXxHbIe TpaduKu (KyCOYHO-3aJJaHHbIE, C «BBIKOJIOTHIMUY» TOUKAMH U T. 11.);
* HUCIOJIb30BaTh (YHKIMOHAJbHBbIE TPEACTABICHUS M CBONCTBA (DYHKIUN Uil pelIeHUs
MaTEeMaTHYECKHUX 3a/1a4 U3 Pa3IMUHbIX pa3/ieJoB Kypca;

OnucarejbHasi CTATHCTHKA
BbINMyCKHUK HAYYUTCS:
* HCIMOJIb30BaTh MPOCTEHIIINE CIIOCOOBI IMTPEACTABICHHS U aHAIN3a CTATUCTHYCCKUX JTAHHBIX;
BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:
* IpHOOPECTH TNEPBOHAYAIBHBIN OMBIT OpraHU3alMK cOOpa JaHHBIX MPH MPOBEICHHUH OIpOca
0OIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAJU3, PEACTABISATh PE3YIbTAThI
OTIpoca B BHJIC TAOJIHIIBI, JUATPAMMBI;

Cay4aiinble cCOOBITHSI M BEPOSITHOCTH
BbinycKHHK HayuHnTCs:
* HaXO/IUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSTHOCTb CIIy4alfHOTO COOBITHS;
BpInyCKHHUK MOJYy4YHT BO3MOKHOCTD:
* NPHOOpPECTH OMBIT MPOBEACHUS CIyYalHBIX HSKCHEPUMEHTOB, B TOM YHUCIE C IOMOIIbIO
KOMITBIOTEPHOT'O MOJIETIMPOBAHUs, MHTEPIPETALMU X PE3Yy/IbTATOB;

Kom0unnaropuka.
BpinycKHHUK HayunTCs:
* pemaTb KOMOMHATOPHBIE 3a/1a4X Ha HAX0XKJIEHHE YHCiIa 00BEKTOB MIIM KOMOMHAIINH.
BbInyCKHHUK MOJYy4YHT BO3MOKHOCTD:



* HAyYUTHCS HEKOTOPHIM CHEIHMAIBHBIM MPHEMaM peIIeHUs] KOMOMHATOPHBIX 33a4 MaTeMaTHKH

II. Conep:xanue yueOHOro nmpeamera

PannonajanHuble ynucjia
PacmnpeHHe MHOXCCTBaA HaTypaJIBHBIX YUCCJI 10 MHOXXECTBA L CJIBIX. MHO)KGCTBa T CIBIX YUCCIT

m
A0 MHOKCCTBA pallMOHAJIbHBIX. PanmonanbHOE YKMCIO KaK OTHOIICHHE ;, rac m — nejaoc 4uciio,
N — HaTypaJIbHOC. Crerens ¢ OCJIBIM ITOKAa3aTCJICM.

JlelcTBUTE/IbHBIEC YHCJIA

KBanparsslii kopenb u3 uncna. Kopenb Tperbeii creneHu. 3anuch KOPHEW ¢ MOMOIIbIO CTETIEHU
¢ IpoOHBIM moka3ateneM. lloHartue o0 uppanroHanbHOM uHciie. MppalloHalIbHOCTh YUCHIa U
HECOM3MEPUMOCTh  CTOPOHBI M  JWAaroHajdd KBajapaTa. JlecATuuHble  OpUOTIKEHUS
WPPALMOHAIBHBIX ~ 4uced.  MHOXKECTBO ~ JEMCTBUTENBHBIX  YHUCEN;  INPEJICTaBICHUE
JNeUCTBUTENBHBIX YUCENl OECKOHEUYHBIMH AECCATUYHBIMU Jpo0siMu. CpaBHEHHUE NEHCTBUTEIbHBIX
gucen. KoopaunatHas mpsimas. M3o0paxkeHune uucen TOYKaMH KOOPAWHATHOW TMPSMOM.
HucnoBslie IPOMEKYTKH.

N3mepennsi, npulJInKeHN s, OLEHKH.

Pa3mepbl 00BEKTOB OKPYKAIOWIETO0 MHUPA, UIMTEIBHOCTh IMPOILIECCOB B OKPYXKAIOIIEM MUDE.
Boigenenue MHOXUTENsT — CTENEHW JecATH B 3anucu uyucia. [lpubmkéHHoe 3HaueHue
BEJTMYMHBI, TOYHOCTH NpuoOImxkeHus. [Ipukuaka u oneHka pe3ynbTaToB BHIYHCICHHI.

AsreOpanyeckue BbIpasKeHU

Bripaxkenue ¢ nepeMeHHbIMHU. 3HAUEHHUE BBHIPAKEHUS C MepeMeHHbIMU. J[OyCcTUMBbIE 3HAUYECHUS
nepeMeHHbIX. ToxkaecTBo. ToxAecTBEHHbIE MMPeoOpa3oBaHUsA alreOpanvyecKuX BBIPAKCHHI.
Jloka3aTesbCcTBO TOKIAECTB.

Crenenp ¢ HaTypalbHBIM TOKa3aTesneM u e€ cBoicTBa. OaHowieHbl. OHOYIEH CTaHIAPTHOTO
Buna. CreneHp ojHOWIeHAa. MHorowieHbl. MHorowieH crangaptHoro Buja. CrerneHb
MHOTOWIeHa. Cio)KeHue, BhIYUTAaHHE M YMHOKEHHE MHOTrowWwieHOB. DOopMyibl COKPAIIEHHOTO
YMHOKEHUS: KBaJpaT CyMMBI U KBaJIpaT pa3HOCTHU JBYX BBIpAKEHUH, MPOU3BEICHIE PA3HOCTH U
CyMMBI JBYX BbIpaxeHHil. Pa3nokeHne MHOrowieHa Ha MHOXXHTEIH. BriHeceHue oOriero
MHOKHTENS 32 CKOOKU. MeTo rpynnupoBki. PazHOCTh KBaapaToB ABYX BbIpakeHuil. Cymma u
pa3HOCTh KyOOB ABYX BbIpakeHud. KBanmpatnbiii TpéxuneH. KopeHb KBagpaTHOro TpEXuieHa.
CpoiicTBa KBaJIpaTHOTO TpéxwieHa. Pa3noxkeHne KBaIpaTHOTO TPEXUIeHa HA MHOKUTEIIH.
Panmonaneueie Beipakenus. Llensie Boipaxenus. [IpoOHble BolpakeHus. PanmonansHas ApoOs.
OCHOBHOE CBOWCTBO palMOHaNbHOM ApoOu. CroXeHue, BbIUMTaHHE, YMHOXXEHUE U JIeJIeHue
panMoHanbHBIX JpoOeil. Bo3BeneHue panmoHambHONH JpoOKM B CTeneHb. TOXIECTBEHHbIE
peoOpa3oBaHus PallMOHAIBHBIX BhIpaskeHHH. CTeneHb ¢ LebIM IoKa3aTesleM U e€ CBOICTBa.
KBangpaTHble KOpHU. ApupMeTHUECKH KBaJpaTHbIN KOpeHb M ero cBOWCTBa. ToKJIeCTBEHHbIE
npeoOpa3oBaHus BbIpAKEHHUH, COJepKAIMX KBaApaTHbIE KOPHU.

YpaBHeHust
VYpaBHenue ¢ onHoOU nepemeHHol. KopeHp ypaBHeHus. PaBHocuibpHbIE ypaBHeHUs. CBOMCTBa
YPaBHEHUN C OJHOW IIEPEMEHHOW. YpaBHEHHE KaK MaTreMaTHyecKas MOJENb PpPealbHOU
CUTYalUH.



Jluneiinoe ypaBHenue. KBaapaTHoe ypaBHeHue. dopmyna KOpHEH KBaJpaTHOIO ypaBHEHUS.
Teopema Buera. PanimonanbHble ypaBHEHUs. PelieHrne pauMoHanbHbIX YPABHEHUH, CBOIAIINXCS
K JIMHEHHBIM WM K KBaJpaTHbIM ypaBHEHMSAM. PenieHue TEKCTOBBIX 3a7a4 C IIOMOIIBIO
panMoHaNbHBIX ypaBHEHUH. YpaBHEHHE C OBYMS MepeMEeHHBIMU. [ paduK ypaBHEHHS C JBYMSA
nepeMeHHbIMH. JIMHEHHOE ypaBHEHHE C JBYMsI MEpeMEHHBIMH U ero rpaduk. Cucremsl
ypaBHEHUH C JABYMsI TMEpPEeMEHHBIMH. | 'paduueckuii METO]| pEelIeHUs CHCTEMbl ypaBHEHUH C
JIBYMs INIEPEMEHHBIMU. PelleHue CUCTEM YpaBHEHUHM METOJIOM IOACTAHOBKUA M CIIOKCHMS.
Cucrema 1ByX YpaBHEHUH € ABYMS IEPEMEHHBIMU KaK MOJIEIIb PEAJIbHOM CUTYaIUH.

HepasencrBa

UucnoBele HEpaBeHCTBA M UX cBoiicTBa. CIOXKEHHME M YMHO)KEHHE UHCJIOBBIX HEPAaBEHCTB.
OneHuBanue 3Ha4yeHMs] BblpakeHus. HepaBeHCTBO ¢ onaHOM mnepemeHHOW. PaBHOCHIIbHBIE
HEpaBeHCTBA. YHWCIOBBIE NPOMEXYTKH. JIMHEHHBIE M KBaJApaTHbIE HEPaBEHCTBA C OJHOU
nepeMeHHoN. CUCTeMBbl HEPABEHCTB € OJTHOM MepEMEHHOM.

YucaoBble MHOXKECTBA

MuoxectBo u ero snemeHThl. CrnocoObl 3amaHusi MHOXKECTB. PaBHble MHOecTBa. Ilyctoe
MHOXecTBO. [lonmMHOkecTBO. Oneparuu Haja MHOKecTBaMu. VIimrocTpaliust COOTHOTIICHHI
MEXIYy MHOKECTBAMHM C MMOMONIBIO AWarpamm Oiiepa. MHOKeCTBa HaTypajbHbBIX, UEJbIX,
palnMoHaNBHBIX YHCell. PannoHaabHOE YKCIIO Kak ApoOb BUAA m /n , TAC m npuxaoiexcum Z, n
npunaonexcum N, 1 Kak OECKOHEYHas Tepuoanyeckas AecsTuaHas apoOb. [IpeacraBnenue 06
MPPALMOHAIBHOM  4YMclle.  MHOXKEeCTBO  JEWCTBUTENBbHBIX  uncen.  [IpencraBnenue
JNEHUCTBUTENIHFHOTO 4YHCIa B BHJIEC OCECKOHEYHOW HETMEPUOJUIECKON JECATUYHOW JpoOH.
CpaBHeHHE NEUCTBUTENBHBIX ynces. CB3b Mek1y MHOXKecTBaMu N,Z, O, R.

DO yHKIUHA

YucsoBble GyHKIUM
OyHKIMOHANBHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. [loHstHe QyHkunu. DyHKIUS Kak
MaTeMaTH4ecKas MOJeINb peaabHoro npouecca. O01acTb onpeaesneHns U 001acTh 3HaUCHUS
¢byakuun. CriocoOsl 3amanus GyHkiuu. ['paduk ¢ynkmuu. [Toctpoenne rpadukoB GyHKIUN €
MOMOIIBI0 ITpeoOpazoBanuii puryp. Hymu ¢ynkuuu. [IpoMexyTku 3HaKOIOCTOSAHCTBA (PYHKIIUU.
[IpomexxyTku Bo3pacTanusi u yObiBaHus GyHKuMH. JluneliHas ¢QyHKuMs, oOpaTHas
MIPOMOPLIUOHAIBHOCTb, KBaJpaTHuHas QyHKIUs, GYHKIUS y = X, UX CBOICTBA U rpaduKH.

YucioBbie Mmocjaea0BaTeJIbHOCTH

[TonsTHE YMCIIOBOH mMOCHenOBaTeNbHOCTH. KOHEYHbIE M OECKOHEYHBIE IOCIIEI0BATEILHOCTH.
CrnocoObl 3afaHus TOCIENOBATENFHOCTH. ApH]MeTHUecKass U T'e€OMETPHUYEcKass MPOTPECCHH.
CpoiicTBa 4JICHOB apU(PMETHUECKON M TeoMeTpudecKol mporpeccuit. Gopmysbl o0mero wieHa
apu(pMETHUECKOH M TeoMeTpH4ecKoi mporpeccuii. DOpMynbl CyMMBI 7 TIEPBBIX YICHOB
apupmeTnuecko u reomerpuyeckoi mnporpeccuil. Cymma OECKOHEYHOH TIeoMeTpudecKoi
nporpeccud, y kotopoit |g| < 1. IlpencraBneHne OECKOHEYHOH MEPHOIUYECKON NECATHYHON
IpoOu B BUi€ OOBIKHOBEHHO Ipoou.



CraTucTHKA M BepOATHOCTb. TabnuuHoe 1 rpaduuecKoe MpeCTaBIeHHE JaHHBIX, CTOJIOUaThIe
U KpYroBbl€ AMarpamMmbl, rpadukd, NPUMEHEHHE IUarpaMM U TpauKoOB s OMUCAHUSA
3aBHCUMOCTEH peajbHBIX BEIWYHMH, H3BJICUCHHE HHpOpManuu u3 TaOnMI, AWarpaMMm |
rpa¢pukoB. OmnucaTenpHbIE CTATUCTHYECKHE II0KA3aTeNIM YHCIOBBIX HAOOpOB: cpeaHee
apupmMeTHyecKoe, MenuaHa, HauOoJblllee W HaWMEHbIee 3HaueHHs. Mepbl paccerBaHUS:
pa3Max, TUCIEPCUs U CTaHIaPTHOE OTKIIOHEHHUE.

CnyvaiiHast W3MEHYMBOCTb. M3MeHUYMBOCTH IIpU M3MepeHMsX. Pemaromue mnpaBuia.
3aKOHOMEPHOCTU B U3MEHYMBBIX BEIMUMHAX.

Cayuaiinble coObITHS

CnyuvaiiHble ONBITHI  (IKCHEPUMEHTHI), JJIEMEHTapHbIE ClydailHble COOBITUS  (MCXObI).
BepositHocTn  sneMeHTapHblX  coObITUHA. CoOOBITHA B CIOy4alHBIX 3KCIEPUMEHTaX M
OJIarONMPUATCTBYIOIINE dJIEMEHTAPHBIC COOBITHS. BEepoSTHOCTH CilydaitHBIX cOOBbITHIA. OMBITHI C
PaBHOBO3MOKHBIMM 3JIEMEHTAPHBIMU COObITUsIMU. Kilaccuueckne BepOSITHOCTHBIE OIBITHI C
HCII0JIb30BAHNEM MOHET, KyOukoB. [IpencraBieHue coObITHII ¢ MOMOULIBIO AMAarpaMM Diliepa.
[IpoTuBONONIOKHBIE COOBITHS, OOBEAMHEHHE M TepecedeHue coObIThil. IIpaBuio croxxeHus
BeposiTHocTel. Ciyuaiinelii  BbIOOp. IlpeacraBieHue oSKcnepuMeHTa B BHJAE JepeBa.
HesaBucumsie COOBITHSL. YMHOXkeHne BEPOSATHOCTEMN HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble HE3aBUCHMMBbIE UCHbITaHUSA. lIpencraBieHne O HE3aBUCUMBIX COOBITUSX B
AKU3HU.

DJIeMeHThl KOMOMHATOPUKHU

[IpaBuno ymHOXXeHMsI, NEpecTaHOBKH, ¢akropuan uyucia. CoueTaHus M YUCIO COYETAHMU.
®opmyna uyuciaa coderanuid. TpeyroapHuk Ilackams. OmnbeITel ¢ OOJBITUM — YHCIOM
PaBHOBO3MOKHBIX 3JI€MEHTApHBIX COOBITUH. BpluncieHne BeposTHOCTEH B ONBITaX C
NpUMEeHeHHneM KoMOuHaTOpHBIX ¢opmyn. HMcnoeitanus bepunymmn. VYcemex u  Heynaua.
BepositHocTH cOOBITHH B cepun ucnbiTaHuil bepnyiu.

Cuayyaiinble BeJJUYUHBI

3HAKOMCTBO CO CIIy4alHBIMU BEIMYHMHAMHU Ha IIPUMEpax KOHEUHBIX JUCKPETHBIX CIy4alHBIX
BenMuMH.  PacmpeneneHne  BepoATHOCTEH.  MareMaTH4YecKoe  OKHIAHME. CBolicTBa
MareMmatndeckoro oxumanus. [loHsTre o 3akoHe OOJbIIMX YHcel. M3MepeHne BEepOsTHOCTEH.
[IpuMeHeHre 3akoHa OOJBIIMX YHCET B COLIMOJIOTHMH, CTPAXOBAHMHU, B 3]IPAaBOOXPAHEHMH,
oOecrieyeHUH 6E€30I1aCHOCTH HACEJIEHUs B UYPE3BbIYAMHBIX CUTYaLUsX.

AJiredpa B HCTOPUYECKOM PA3BUTHH.

3apokaeHue anreOpbl, KHUra O BOCCTAaHOBJIEHHMH M IPOTUBOINOCTABICHMHM Myxammena alib-
Xopesmu. Mcropus popmMupoBaHus MaTeMaTHUeCKoro sA3bika. Kak 3apoauiachk uiaest KoopJIuHar.
OTKpbITHE UPPALMOHATBHOCTU. M3 HCTOpUM BO3HUKHOBEHMSI (POPMYIT JJIsl PEIIeHUs] YpaBHEHHH
3-ii u 4-ii creneHed. HMcropust pa3Butus moHsATHA GyHKIMH. Kak 3apoaunace Teopus
BepositHocTel. Uncna ®ubonavuun. 3amaya JI. [Tuzanckoro (PuboHAU4YM) O KPOIHKAX.

JI. ®. Marnunkuid. I1. JI. YeOvmmés. H. W. JloGaueBckuii.B. f. Bbynskosckuii. A. H.
Kommoropos. @. Buer. I1. ®epma. P. [exapt. H. Tapranes. /1. Kapnano. H. AGens. b. Tlackans.
JI. ITuzanckuit. K. I'aycc.



III. Temarnuyeckoe MJIAHMPOBaAHHE.

7 Kiaacc

Conepsxanue maTepuana

Koun-Bo
JacOB

XapakTepucTuKa OCHOBHBIX BHJIOB
JIESTEIbHOCTH y4eHMKa ( Ha ypOBHE
y4eOHBIX JIEHCTBUN)

I'an.l

Jpodu 1 npoueHTsI

11

1.1

CpaBHenue po0Oei.

1.2.

Breraucnenus C panroHaJIbHBIMU
YHCJIaMH

1.3.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM

1.4.

3aauu Ha POLIEHTHI.

1.5.

CraTUCTHUYECKHE XapaKTEPUCTUKU

O6006maromui ypok

— (NN

CpaBHUBAaTh ¥  YIOPSAJAOYUBATH
panroHandbHbIEe YHuCla. BBIMOTHATH
BBIYHCIICHUS C  PAIlMOHAIBHBIMHU
YUCIIaMU,  BBIYHCIATH  3HAYCHUS
cTeneHen c HaTypaJlbHbIMU
MOKa3aTeISIMHU. BeImomHATE
NPUKUAKY ©  OICHKY B  XOJe
BBEIYHCJIEHU. [TpoBoauTH
HECJIOKHbBIE HCCJIeI0BAHUS,
CBSI3aHHBIE CO CBOMCTBAMU JPOOHBIX
Yucel, OMUpasCh HAa YHUCIIOBHIC
OKCHEPUMEHThl ( B TOM YHCIE C
WCITOJIh30BaHUEM KaJIbKYJISTOPA,
KOMIIBIOTEPA).

OcCyniecTBISITh MOUCK
uHpopMmanuu (B CMN),
colepKanlel JaHHbIE, BbIPaKEHHBIE
B TIPOIICHTAX, WHTEPIPETHPOBATH
9TH JaHHble. PemaTth 3amaunm Ha
MPOILIEHTHl M JApoOH ( B TOM YHUCIE
3aJaud M3 PpEaJbHOM TMPaKTUKH,
UCIIOJIB3YSl TMPU  HEOOXOJUMOCTH
KaJIbKYJISTOD).

[IpuBouTE, MpUMEPHl  YHCIOBBIX
MaHHBIX (LIEeHa, pOCT, BpeMs Ha
J0pory), HaXOJUTh cpenHee
apudmeTnyeckoe, MOAY M pa3zMax
YHUCIIOBBIX Ha0OpOB, B TOM YHCIIE
U3BJIEKAs HEOOXOAUMYIO
nHpopmaIuio u3 TaOJINILL u
Jarpamm. [TpuBOIUTH
coJiepKareabHbIe IPUMEPBI
UCIIOJIb30BaHUS CpeIHero
apuMeTHUYECKOTo, MOJbI U pazMaxa
JUIS  ONHUCAaHUS JaHHBIX (CO31aTh
NpPOoeKT Ha  JeMorpaduueckue u
COIIMOJIOTHYECKHE JTAHHBIE,
CIIOPTUBHBIE MTOKA3ATEIH U Jp.)

Konmponvnasa paboma Nel

T'n.2

IIpsimas u o0paTHas
NPONOPUHOHATBHOCTh

2.1

3aBUCUMOCTH U (HOPMYIIBI

2.2.

[Tpsmas MIPONOPLIUOHAIBHOCTb.
OO6patHast IPONOPIHUOHATIBHOCTD.

DN | —

2.3.

IIponopuuu. Pemenne 3amau ¢
IIOMOILIBIO ITPOTIOPIUHA.

MonenupoBatb HECIIOXKHbIE
3aBHCHMOCTH C TIOMOLIbIO (OpMYIT;
BBINOJIHATh BBIUMCIICHUS 1o
dopmynaMm, BeIpakaTh U3 (GOPMYIIBI
OJIHM BENUYMHBI 4Yepe3 Jpyrue.
Pacno3naBate mpsiMyro U 0OpaTHYIO
IPOMNOPLHUOHATIBHBIE 3aBUCUMOCTH.




2.4.

IIponopuroHanbHOE JEIECHUE.

O6o06maromuii ypok

Hcenone3oBars CBOMCTBA IPSAMOM U

oOpartHoOM MPOIOPIUOHAIIBHOCTH
JJIA BBITIOJIHCHU A MPAKTUYCCKUX
pacyéToB. Pemate  TekcTOBBIE

3aJaud Ha TMpsIMyI0 ¥ 0OpaTHYIO
IIPONOPLUOHAIIBHBIE  3aBUCUMOCTH,
Ha MPONOpPIHOHANbHOE JeieHue ( B
TOM UHCI€ C KOHTEKCTOM U3
CMEXHBIX JUCLMIUIMH, U3 PEaIbHOU
YKU3HHU). AHanu3upoBaTh u
OCMBICJIMBATh TEKCT 3a/auy,
MOJIETTUPOBAThH YCIIOBUE C TIOMOIIIBIO
CXEM, CTPOUTH JIOTUYECKYIO LIETIOUKY
pacCyxICHHUI; KPUTHYECKU
OIICHUBAaTh  TOJY4YEHHBIH  OTBET,
OCYIIIECTBIISITh CAMOKOHTPOJIb.

Konmponvnas paboma Ne2 1
I'n.3 | Beegenue B anreopy 9 [IpumensaTh s3bIK  anredOpbl  MpHU
3.1. bykBeHHas 3anMch CBOWCTB AedcTBHM | 1 BBITTOJTHEHU T 3JIEMEHTAPHBIX
HaJ 9YUCJIaMH 3HAKOBO-CHUMBOJIMYECKUX JIEHUCTBUM:
3.2. [IpeobpazoBanue OYKBEHHBIX | 2 UCII0JIb30BATh OYKBBI JUTST
BBIpKEHUI 0003HaYeHHs] 4YHCeN, MJIs 3alucH
3.3. PackpriTre cko6ok 2 o0mux YTBEPKICHUH;
3.4, [IpuBenenne mogoOHBIX ClIaraeéMbIxX 2 MOJEeIUpPOBaATH OyKBEHHBIMHU
O6061maoIIHil YPOK 1 BBIPAKEHUSIMU yCIOBUS,
Konmponsnas paboma Ne3 1 OTIMCAHHbIE CJIOBECHO, PHUCYHKOM
W YepPTe)KOM;  alreOpandecKue
CYMMBI U MIPOU3BEICHUS
(BBITIOJTHATH TIPUBEACHHUE TMOJ00HBIX
ClIaraeéMbIX, PAaCKphITHE  CKOOOK,
YIPOIIEHUE TPOU3BEICHUIN).
BbINOMHATE 4KCIOBBIE MOJCTAHOBKH
B OyKBEHHOE BBIpa)KEHHE,
BBIUMCIISITh  YHMCJIOBOE  3HAYCHHUE
OYKBEHHOTO BBIPA>KEHHUSI.
I'n4 | YpaBHeHust 10 Ilepexoauts oT CJIOBECHOM
4.1. AnreOpanveckuid croco0 perieHus | 2 bOopMyTUPOBKU YCIOBHUS 3aJaud K
3aza4 anreOpanvyeckoil  MoJenu  MyTéM
4.2. Kophu ypaBHeHus 1 COCTaBJICHUS YpaBHEHHS.
4.3. Pewienue ypaBHeHuit 3 IIpoBoanTh JI0Ka3aTeJIbHbIC
4.4 Perrenue 3a71a4 C HOMOIIBIO | 2 pacCy>XICHUsL O KOPHAX YypaBHCHUA
ypaBHeHPIfI C OHOpOﬁ Ha OIPCACIICHUC KOPHA.
0606mALIHII YPOK 1 OOpsicHATh W (QOPMYIUPOBATH
Konmponvnasa paboma Ne4 1 1IpaBHIIa npeoOpa3oBaHms
YPaBHEHHUH. Konctpynposats
QITOPUTM  PELICHUS]  JIMHEWHBIX
yYpaBHEHUH, pacno3HaBaTh

JUHENHBIE  YpAaBHEHMs,  pellaTh
JUHENHBIE YpPAaBHEHHSA, a TaKkKe
YpaBHEHUS, CBOASAILIMECS K HHUM, C
IIOMOIIBIO IIPOCTEUIINX
npeoOpa3oBaHuil.




Pemarts TEKCTOBBIC 3a7a4u
anreOpanvyecKkum CII0COOOM:
COCTaBJISITh YPAaBHEHUE IO YCIOBHUIO
3aJa4d, pellaTh  COCTABJIEHHOE

YpaBHEHHE. [IpoBouTh
paccy)XJeHus, OCHOBAaHHbIE  Ha
UHTEpIpeTanu yCIOBUS
MIOCTABJIEHHOM 3aJauM, Ui IOHCKa
LENbIX KOpHEH HEKOTOPBIX
HECJIOKHbBIX HEJTMHEHHBIX
YpaBHEHUI.
I'n. S | KoopauHaTtel M rpa)MKu 10 N306paxaTh yucna TOYKaMH
5.1 MHOK€ECTBO TOYEK Ha KOOpPAWHATHOM | 1 KOOPJAWHATHOW MPSMOM, Tapbl YUCET
TIPSIMOM. TOYKaMH KOOPAMHATHOM IIJIOCKOCTH.
5.2 Paccrosinue MEXTY Toukamu | 1 Crpowuts Ha KOOpAMHATHON
KOOPAMHATHOW MIPSIMOIA. IIJIOCKOCTH reOMEeTpUYECKUE
5.3. MHOKeCTBO TOYEK Ha KOOPIWUHATHOM | 2 M300pakeHHsI MHOXECTB, 3a/laHHBIX
[JTIOCKOCTH. anreOpanvecku, OTIMCHIBATh
5.4. I'paduxu 2 MHO>KECTBA TOYEK KOOPAMHATHOU
5.5. Emé Heckonpko BaXXHBIX TpauKoOB 1 IIJIOCKOCTH anredpandecKuMu
5.6. ['paduKy BOKPYT Hac. 1 COOTHOILEHUSMHU. BrimoauTh
OGoGWwaromHil ypoK. 1 HCCIIEIOBATENIbCKUM NMPOEKT
Konmponvhas paboma Ne5 1 «PucyHku Ha KOOpJAMHATHOU
TIOCKOCTH
CtponTth rpaduku MPOCTENTIINX
3aBHCHMOCTEH, 3aJJaHHBIX
anre6panquKHMH COOTHOIIICHHUAMU,
HPOBOJIUTH HECIOXKHBIC HCCJIETOBAHUS
0COOCHHOCTEH ATUX TPadhUKOB.
MopenupoBarts peasibHbIe
3aBUCUMOCTH I‘pa(bI/IKaMI/I. Yurath
rpaduKH PEabHBIX 3aBUCHMOCTEH.
I'n.6 | CoiicTBa cTeneHu ¢ HATypajbHbiM | 10 dopMmynupoBaTh , 3alKCbIBaTh B
NoKa3areJiemMm CHUMBOJINYECKON dbopme U
6.1. [IpousBeneHne U YaCTHOE CTENEHE. 2 000CHOBBIBATh CBOMCTBA CTEHEHH C
6.2. CreneHpb CTENEHW, NPOU3BEACHUS U | 2 HaTypaJbHbIM MOKa3aTeseM,
IpooH. MPUMEHATh CBOWCTBA CTENEHU IS
6.3. Pemrenne kKoMOMHATOPHBIX 337124 2 npeoOpa3oBaHus  BBIPQXKEHUH U
6.4. HepeCTaHOBKI/I 2 BBIUMCIIEHUNA. BBIIOIHATE nepe6op
O0o00marImui ypoK. 1 BCEX BO3MOXHBIX BAapUAHTOB JUIS
Konmponvnasa paboma Neb 1 nepecuéra 00BEKTOB i
KOMOUHAIIUIA.
[IpumeHnaTh MPaBUIIO
KOMOMHATOPHOTO yMHOXEHHS  JUIS
pemieHuss 3aJad  Ha HaXOXKJEHUE
ypciaa 00bEKTOB UM KOMOMHAIINH.
Pacno3naBath 3a/1auu Ha
OIIpe/IeTIEHNE Yucia IEPECTAHOBOK U
BBITIOJIHATH COOTBETCTBYIOLIME
BBIYMCIICHHUSL.
I'n.7 | MHoro4jeHbl 16 BrinmomagaTe JEUCTBUS c
7.1. OpHOWIEHBI U MHOTOWJIEHBI 1 MHOTOWICHAMU. [IpumensTsb




7.2. CnoxeHnue u BbIYMTAHUE | 2 bopmyIbr COKpAIICHHOTO
MHOTOYJICHOB YMHOXXEHHSI B IPeoOpa3oBaHUAX
7.3. YMHOKEHNE OJHOYICHA Ha | 2 BBIPAKECHUI u BBIYHCIICHUSX.
MHOTOYJIEH. [IpoBomuTe  uccienoBaHue Ui
7.4. YMHOXEHHE MHOTOYJICHA Ha | 4 KOHCTPYHUPOBAHUS U MOCJICTYIOLIETO
MHOTOYJIEH. JI0Ka3aTeiabcTBa  HOBBIX  (hopmyI
7.5. @opmynbl  KBajgpara CcymMMbl M | 3 COKpalICHHOI0 YMHOXeHUs. Pemars
KBaJIpaTa pa3HOCTH. YpaBHEHUS, CBOJISITITUECS K
7.6 Pemenue 3amau c OMOIIBIO | 3 JMHEUHBIM ypaBHEHHSAM. Pematp
ypaBHEHUIA. TEKCTOBBIE 33/Ia4M aJIreOpandecKumM
Koumponvnas paboma Ne7 1 CIIOCOOOM: MOJAEJIMPOBATh YCIOBUE
3aa4d  PUCYHKOM,  YEPTEKOM;
MEPEXOAUTH OT CJIOBECHOU
(GOpPMYITHPOBKU YCIIOBHS 3aJladydl K
anreOpandecko  MoJenu  IMyTéM
COCTaBJICHUSl YPaBHEHMsI; pellaTh
COCTaBJICHHOE YpaBHEHHUE.
I'n.8 | Pazno:xkenne  MHoOrowjieHos Ha | 16 BrimonnaTe pasyioKeHue
MHOKUTEJH MHOTOYJIEHOB ~ Ha  MHOXXHTEIH,
8.1. Brinecenne o00mero MHOXHTENS 3a | 2 MPUMEHSST  pa3lInYHbIE  CIOCOOBI;
CKOOKH AHAIIN3UPOBATH MHOTOYICH u
8.2. Crioco0 rpynmupoBKy. 3 pacno3HaBaTh BO3MOKHOCTh
8.3. dopmyIa pa3HOCTH KBAJIPaTOB. 2 IIPUMEHEHHsST  TOTO  WJIM  HWHOIO
8.4. DopMyITbl Pa3HOCTH U CYMMBI KYOOB. | 2 npueMa  pasjioxkeHusA  €ro  Ha
8.5. Paznoxxenne Ha  MHOXHTENH C |3 MHOKHTENH. [IpUMEHAT pa3inyHbIe
MIPUMEHEHHEM HECKOJIBKUX CITOCOOO0B. opmbr CaMOKOHTpPOJIA lpu
8.6. Pemenne ypaBHeHHIT ¢ mOMOIIBIO | 3 BBIIIOJTHCHU N npeoOpa3oBaHHil.
pa3JIoKEHUsI HA MHOKHTEIIN. IpumenaTs pasJIoKCHNE Ha
Konmponsras paboma Ne8 1 MHOYUTENH K PEIIEHUIO YPABHEHU.
I'n. 9 | YacToTra u BepOSITHOCTH 7 [IpoBoaUTH  IKCHEPHMMEHTBI  CO
9.1 Crnyyaiinbie cOOBITHS 2 CIy4yallHBIMHM HCXOJlaMH, B TOM
9.2 YacroTa ciryyaiiHOro coObITHS 2 YHUCJIE C MOMOIIBIO KOMIIbIOTEPHOTO
9.3 BeposTHOCTB cllyyaltHOTO COOBITHUS 2 MO/JICJIMPOBAHUS, HUHTEPIIPETUPOBATH
KOHI’I’ZpOJZbHCl}Z pa60ma No9 1 HX PE3YJIbTATHI. Breraucnare 4acToTy
CIIy4allHOTO COOBITHS; OIICHUBATh
BEPOSITHOCTh C TMOMOILBIO YacCTOTHI,
MOJIYYEHHON  ONBITHBIM  IyTeM;
MIPOTHO3UPOBATH 4acToTy
HACTYIUIGHUSI COOBITHSI 1O  €ro
BEPOSTHOCTH.
IIpuBoauTh NpUMEPHI  CIIy4alHBIX
COOBITUH, B YACTHOCTH JIOCTOBEPHBIX
u HEBO3MOKHBIX COOBITHUH,
MaJIOBEPOSITHBIX COOBITHIA.
[IpuBoauTH PUMEPHI
PaBHOBEPOSTHBIX COOBITHH.
Co3nanue IIpoexToB (
OKCHEpUMEHT c KHOIIKOM,
METAJUINYECKON KPBILLKOM1 OT
OYTBUIKH, UTPAIHBIM KYOHUKOM ).
IToBTOpEHHE. 5




HUrorosas KOHTPOJIbHas paﬁoTa

Bcero 102

8ki1ace
CopepxaHue Marepuana Kous-Bo | XapakrepucTuka OCHOBHBIX BHJOB
4acoB | JIEATEIHHOCTH y4YeHuKa ( Ha ypoBHE

y4eOHBIX JIEHCTBUI)

I'a.1 | Aaredopanyeckue Apoou 20 KonctpyupoBare  anrebpanueckue
1.1. | Yro Takoe anredpandeckas IpooOs. 2 1poodu. Haxomuts omacts
1.2. | OcHOBHOE CBOMCTBO JIpOOH. 2 OTpCACTCHIA anrebpandeckoi
npoOu;  BBIOJNHATH  YHCIIOBBIE
1.3. | Cnoxenue .~ BbIYUTAHHC 3 IO ICTAHOBKH " BBIUUCIISATH
anrebpaniecknx 1pooet. 3HA4YeHHE JpoOU, B TOM YHCIE C
1.4. | YMmHOXeHue no neynenue | 2 OMOIIBEO KABKYISTOPA.
a/redpantieckix Apodei. _ dopmynIpoBaTh OCHOBHOE
1.5. | Hpeobpasosarue BBIPKEHUH, | 3 CBOICTBO anreGpandeckoil apobH u
COAEPKAIMX ANreOpantecKue ApodH. IPUMEHSATH €r0 I NPeoOpa3oBaHus
1.6. CreneHsn ¢ LEJIBIM ITI0Ka3aTelIeM. 2 npobeil. BBHIMOHATL jlelicTBAS ¢
1.7. | CpoiictBa  cremeHu ¢  LeIbIM | 3 anreopanIecKuMH APOOSIMH.
oKa3aTeseM. [IpumenaTh npeobpazoBaHus
1.8. | Pemenue ypaBHeHu# u 3a1a4. 2 BBIDXKCHHUI UL PEIICHHs 3ajad.
Konmponsnas paboma Nel 1 BripaxkaTh nepemeHHble U3 (Gopmyn

(  dusnueckux, TreoOMETPUUECKHUX,

OTIMCHIBAFOIIINX OBITOBBIC
CUTYAIIHH). [TpoBouTH
ncciae10BaHuUsl, BBISIBIISITh

3aKOHOMepHOCTH. DopMyanpoBaTh
ONpE/IeICHNe CTENeHH C LENbIM
nokazareneM. dDopmynupoBath
3allUChIBaTh B CHMBOJIMYECKOH
dopme U WIITIOCTPUPOBATh
IpUMEpaMU  CBOMCTBa CTENEHU C
LEeNbIM  I0Ka3zaTeseM; IPUMEHSTb
cBOiicTBa A mpeoOpa3oBaHUs
BBIpAXKEHUI U BBIYUCIICHHH.
Hcnonp3oBaTe 3aluch 4YHCEN B
CTaHJApTHOM BUJE Il BBIpKEHUS
pa3sMepoB OOBEKTOB, UIUTEIBHOCTH
IPOLIECCOB B OKPY)KAIOLIEM MHpE.
CpaBHMBaTh 4Hcla W BEJIUYMHBI,
3alMCcaHHble C  MCHOJb30BaHUEM
CTEIEHU 10. BrimosssTe
BBIUMCIICHUS c pearbHBIMU
JAHHBIMH. BBINOJHATE MPUKHUIKY U
OLICHKY pEe3yJbTaTOB BBIYMCICHUH.
Pemate ypaBHeHHMS C JpPOOHBIMH
ko3 dunmenramu, pemars
TEKCTOBBIE 33/1a4M aJIreOpanyecKum
METOJIOM.




I';1.2 | KBagpaTHble KOpHH. 15 ®opMyarpoBaTh olpezeseHue
2.1. |3amaua 0 HaxXOXXJIEHUU CTOPOHHI | 1 KBaJpaTHOro  KOpHA M3 4HCIa.
KBaZ[paTa [IpumeHaTs rpaguk QyHKIUM y=X’
2.2. | MppaunonanbHele yucia. 1 AT HaXOXACHHUA KOpHeH
73 Teopema [ngaropa 5 KBaJIpaTHbIX YpaBHEHUM, HCIIOJb3Ys
= — npu HEOOXOJIUMOCTH KaIIbKYIISATOD;
2.4. | Keagpatabii KOpCHb (]1 IPOBOJUTH  OLEHKY  KBAJPATHBIX
anrebpairieckuii noaxoxn). kopHed. CTpouth rpaduk QyHKIHH
2.5. | I'paduk 3aBucHMOCTH y=V/X 2 y= VX , HCCIEOBATh TIO TPaduKy eé
2.6. CBoiicTBa KBaJPaTHBIX KOPHCH. 2 cBoiicTBa. Jloka3piBaTh CBOKCTBA
2.7. | lIpeobpazoBanue BBIpaXEHUH, | 3 apu(METHUECKUX KBaJ[PAaTHBIX
COJIEpIKalUX KBaIpaTHbIE KOPHH. KOpHEi; IPUMEHSTH ux K
2.8. | Kybuueckuii kopeHb 1 peoOpa3oBaHUIO BBIPAKECHUIL.
OG606IIAIONIHIT YPOK 1 Boruncnars 3HaYeHMs BBIPAKCHMH,
Konmponoran paboma NeZ 1 COJIepKallluX KBaJpaTHbIE KOsziI/I;
UCCIIEIOBaTh ~ YpaBHEHHE X =a,
HAXOJWUTh TOUHBIE U MPUOIMKEHHbIE
kopHu npu a>0. dopmynupoBarhb
olpeneneHue KOpHS TpeThen
CTENEeHH;  HAXOAWTh  3HAYCHUS
KyOHUYeCKux KOpHEH, pu
HE0OXOINMOCTH WCITIOJTb3YS

KaJIbKYJISATOP.
I'n.3 | KBaapaTHbie ypaBHeHUs 19 Pacno3naBartn KBaJIpaTHbIE
3.1. | Kakue  ypaBHeHus  HazbiBaroTcs | 1 YPaBHCHHS, KIaCCHQHUIMPOBATE HX.
KBaJPAaTHBIMH. Brisomte opmyiy KOpHei
3.0. | ®opmyma  kopmeil  KkBajpaTHOrO | 3 KBaJpaTHOIO ypaBHeHMs. Pematsb
yPaBHEHHUS. KBaJpaTHbIE YPaBHEHUS — IOJIHbIE U
3.3. | Bropas dopmyra KopHEil | 3 HenoJiabie. [IpoBoauTh mpocTeimme
KBaJIPATHOTO ypaBHEHHs UCCIIEI0BaHMS KBaJJpaTHBIX
34. | Pemenue sanau ) ypaBHeHUH. Pemath YpaBHEHIs,
35. Henonnbie kBaspaTHbIC YpaBHEHUS 3 CBOJIAIHCCA K F B/IPATHEIM, TLyTeM
npeoOpa3oBaHui, a  Takke C
3.6. | Teopema Buera 2 MOMOILBIO  3aMEHBl  IIEPEMEHHOM.
3.17. Paznoxkenue kBaapaTHOro TpexusieHa | 3 HaGmronaTte ¥ aHAIM3UPOBaTh CBS3h
HaA MHO>XUTCIINU. MCXKIY KOpHsAIMH u
O06o06maromuit ypox. 1 ko3 dumeHTaMu KBaJIpaTHOTO
Konmponvnas paboma Ne3 ypaBHeHus.  DopMmynmupoBaTh U
OpUMeHsATh TeopemMy Buera , a

Takke oOpaTHylo Teopemy. Pemath
TEKCTOBBIC 3aJ[a4d aJIreOpandecKuM
CII0OCOOOM: MIEPEXO0IUTh oT
CJIIOBECHOU (DOPMYIHUPOBKU YCIOBHS
3aaui K anredpandeckol Mojaenu
IIyTEM  COCTABJICHUS  ypPAaBHEHUS;
pelmarb COCTaBJIEHHOE YPAaBHEHUE;
MHTEPIPETUPOBATD PE3YIBTAT.

Pacmio3naBats KBaJpaTHbIN
TPEXWICH, BBISICHATH BO3MOYKHOCTH
pPa3JIOKEHUsT HAa  MHOXUTEIH
MPEIACTABIISITH KBaJpaTHBIN
TPEXWIEH B BUJAE NPOU3BEACHUSA
JIMHEHHBIX MHOXXHUTEIICH.




[IpuMeHATH  pa3nu4HbIC IIPUEMBI
CaMOKOHTpPOJIA IIPU  BBIIIOJIHCHUU

npeoOpazoBaHUA. [IpoBouTh
UCCIIEIOBAHUS KBaJIPaTHBIX
ypaBHEHUH c OYKBCHHBIMU
KOdpPUITUEHTaAMH, BBISIBIIATH
3aKOHOMEPHOCTH.
I'1.4 | Cucremsbl ypaBHeHHUit 20 Onpenenstb, sBAsSETCS JM  Iapa
4.1. | JluneiiHoe ypaBHeHHe ¢ JAByMA | 2 HUCCII  PCHICHMEM  yPaBHCHHMA  C
I1EPEMCHHBIMH. IBYMSI TIEPEMEHHBIMH; TPUBOIUTH
4.2. | T'paduxk nuHeiHOrO YypaBHEHHS C | 2 MPUMEPbl  PEIICHUH  YpaBHEHHH C
JBYMSI [IEDEMEHHBIMA IByMsI  TIepeMeHHbIMH.  PemmaTh
4.3. | VpasHenue npsiMoit Buaa y = kx + 1 3 3a/a4M, anredpandeckol MoJIeNbio
4.4. Cucrembl  ypaBHEHUH. Pemenue | 3 KOTOPBIX ~ ABJACTCA  YpABHCHHC €
CUCTEM CIIOCOOOM CJIOYKEHHUSI. ABYMA " TICEMEHHDIMH, = HAXOJHTH
45 | Pemenne N ypaBHeHHii | 3 1eable pemieHus mMyTéM mepedopa.
CITOCOGOM TTOJCTAHOBKH, PacnioznaBatp napajuiesibHble
4.6. Pemenne v3a21at1 C TOMOIIBIO CHCTEM | 3 ;SI; EEZI:{?;ZEHGM ?{%’:{%ﬁlgyﬂggmiz
YpaBHEHUH.
- YpaBHEHUS TPSMBIX, MapaJIeTbHBIX
4.7]. | 3amauu Ha KOOPJAUHATHOM TUIOCKOCTH. | 2 MAHHOW TpAMOH.  VCTIONB30BATE
O600marommit ypox. 1 npuema CaMOKOHTPOJIS pu
Koumponvnasa paboma Ne4 1 MOCTPOEHUU TpaduKOB JUHEHHBIX
ypaBHEeHUH. Pemarh cHCTEMBI JIBYX
JUHEWUHBIX YpPaBHEHUW C JBYMs
NePEMEHHBIMU; HCIIOJIb30BATh
rpajuueckue MpeNCTaBICHUS IS
UCCJIEIOBAaHUSI CHUCTEM JIMHEHHBIX
yYpaBHEHUH; pellarh MPOCTEUIINE
CUCTEMBI, B KOTOPOM OJHO U3
YpaBHEHUH HE SBJISETCS JTMHEUHBIM.
[Ipumenars anreOpandecKuit
anmapar s peuieHus 3aJad  Ha
KOOPJAMHATHOW IUIOCKOCTU. Pemath
TEKCTOBBIE 33Ja4dl alreOpandeckum
croco6om: NEePEXO0IUTh oT
CJIIOBECHOU (DOPMYIUPOBKU YCIOBHS
3aJaud K anredpandeckoil Mojaenu
nyTéM COCTaBIICHUS CUCTEMBI
YpaBHEHUH; peliaTh COCTABICHHYIO
CUCTEMY ypaBHEHU;
HMHTEPIPETUPOBATH PE3yNbTaT.
I'n.5 | Pysxkoun 14 Bbruucnare  3HaueHus  QyHKIU,
5.1. | Yrenue rpapukos 2 3a[aHHBIX (OPMYJIAMH; COCTABIIATH
59 Uro Takoe GyHKI@s 1 TaOIULIBI 3HAUEHUH GbyHKIHIA.
Crpoutb 1m0 TOYKaM Trpaduku
5.3. | I'padux dynKumm 2 ¢ynkuuii.  OnuchiBaTb  CBOMCTBa
5.4. | CpoiictBa pyHKIHH 2 yHKIMHN Ha OCHOBE eé
5.5. Jluneitnast QyHKIUS 3 rpaduueckoro MPEICTaBIICHUS.
5.6. | Oynxmuay == 2 MopenupoBatb peanbHbIe
060611121}01111/11;1 — 7 3aBUCUMOCTHU dbopmynamu u




Koumponvnas paboma Ned 1

rpa¢pukamu.  Yurate  rpaduku
peanbHbIX 3aBUCUMOCTEM.
Hcnonp3oBath  (PYHKIIMOHAIBHYIO
JUISL 3aIUCU Pa3HOOOpa3HBIX (PAKTOB,
CBSI3aHHBIX C pPacCMaTPUBACMBIMHU

GyHKIHSIMH, oboraras OTIBIT
BBIIIOJIHEHUS 3HAKOBO-
CUMBOJIMYECKUX JieicTBUN. CTpOUTH
peyeBbie KOHCTPYKIIMHU c

UCTIOJIb30BAHUEM (PYHKIIHOHAIBHOM
TEPMUHOJIOTHH.

Pacno3naBate BHIBI  HM3Yy4aeMBIX
(GyHKIMH. IToka3biBaTh
CXEMAaTHYECKH paclojioKEeHUEe Ha
KOOPJAWHATHOH IJIOCKOCTH TPadUKOB
byHKIIMI BUAA y = KX, Y= KX1B, y= g
B 3aBUCHMOCTM  OT  3HA4YCHHM
Koo PHUIIMEeHTOB,  BXOASIIMX B
bopMyIBI. Crpoutb rpaduxu
U3ydaeMbIX (YHKIWH; OMUCHIBATH
MX CBOMCTBA.

I'71.6 | BeposiTHOCTH U CTATHCTHKA 9 XapakTepru30BaTh YUCIOBBIE PSABI C
6.1. | Cratuctnueckne XxapakTEpUCTUKH 2 IIOMOIIBIO  PA3IMIHBIX  CPCIHHUX.
6.2. | BeposiTHOCTB PaBHOBO3MOKHBIX | 2 HaxoauTs BepoATHOCTH  coObITHi
N Npd  pPaBHOB ;
COGBITHIIA. pu p O03MOKHBIX  HCXOJaX;
pemath 3aa4d  Ha BBIYUCIICHUE
6.3. | CnoxHbIC SKCIICPUMCHTBI 2 BEPOSATHOCTEH €  NPUMEHECHHEM
6.4. I'eoMeTpuueckue BEpOSITHOCTH. 2 KOMOWHATOPHUKH. Haxoauts
Konmponshas paboma Ne6 1 FeOMETPUYECKUE BEPOSITHOCTH.
IToBTOpEHHE. Hrorosas | 5
KOHTPOJIbHAsi padora.
Bcero 102
9 kyacc
Conepxanue maTepuana Kon-Bo | XapakrepucTuka OCHOBHBIX BHJOB
4acoB JEeSTeNbHOCTH y4eHHKa ( Ha ypOBHE
yueOHBIX IEHCTBU)
I'n.1 | HepaBeHcTBa 18 IIpuBoauTs IIPUMEPBI
1.1 JlelicTBUTENbHBIC YKCIIA 2 APPALMOHAIIBHBIX YHCET;
1.2. OO01ue cBoicTBa HEPABEHCTB 2 pacros3HaBaTh  pAllMOHAIBHBIE U
1.3. Pemienue nuHeHBIX HEPABEHCTB 4 HppanruoHalbHbIC (N
1.4. Pemenne CHUCTEM JIUHCHHEIX | 4 1300paxxath qHCIa TOYKaMH
HEPaBEHCTB KOOpAMHATHOW mnpsimoil. Haxomuts




L.5.

Jloka3aTesbCTBO HEPABEHCTB

1.6.

YTto 03HAYaIOT CIOBa « C TOYHOCTHIO
J0...»

O6o06maromuil ypok

Koumponvnas paboma Nel

JICCSITUYHBIC PUOIKEHUS
palMOHANBHBIX U HPPALMOHATBHBIX
quCel; CpaBHUBATh u
YOOPSIIOYMBATh  JIEUCTBUTEIIbHbBIC
gucia.  OnucelBaTh ~ MHOXECTBO
JIEACTBUTEIbHBIX YHCEN.
Hcnonb3oBarh B~ NUCBMEHHOM
MaTeMaTU4eCKOW peur 0003HAUYCHUS
u  rpaduueckue = U300paKCHUS
YUCJIOBBIX MHOXECTB, TEOPETUKO-
MHOECTBEHHYIO CHMBOJIUKY.

Hcnonp3oBate  pasHble  (OpMEI
3amucu MPUOTMKEHHBIX 3HAYCHHM;
Jenath  BBIBOJBI O  TOYHOCTH
NpUOIMKEHUS o 3anucu
MPUOIMKEHHOTO 3HAYCHHUSL.
DopmyIupoBaTh CBOMCTBA
YHUCIOBBIX HEPaBEHCTB,
WJUTFOCTPUPOBATH ux Ha
KOOPJMHATHOMN MPSIMOM,
JI0Ka3bIBaTh anreOpanvecky;
MPUMEHATh CBOMCTBAa HEPABEHCTB B
XOJIe pEelIeHus 3ajad. Pemarts
JTUHEWHbIE HEPaBEHCTBA, CHUCTEMBI
JUHEHWHBIX HEPAaBEHCTB C OJHOH
MIEPEMEHHOM. Jloka3pIBaTh
HEpPaBEHCTBA, NPHUMEHSS IPUEMBI,
OCHOBaHHbIE  Ha  OIPEICICHUU
OTHOIIEHUH «OOJIBbIIEe» U «MEHBILIEY,
CBOWCTBaX HEPABEHCTB, HEKOTOPBIX
KJIACCUYECKHX HEPABEHCTBAX.

T'n.2

KBagparuunas ¢pyHkuus

19

2.1

Kakyro GyHKIUIO Ha3bIBAIOT

KBaJ[paTUYHOM.

2.2.

I'paduk u cBoiicTBa QYHKIUN y=ax’

W

2.3.

Crgur rpaduka GyHKIMH y=ax> BJOJb
0CEU KOOpJIMHAT

W

2.4.

I'paduk GpyHKIUM y=ax’+BxX+c

2.5.

KBaI[paTHLIe HCPABCHCTBA

O6o06maromuil ypok

Koumponvnas paboma No2

— =N

PacnosnaBath

GyHKIIHIO,
KBaJIPaTHYHBIX

KBaJIPaTUYHYIO
OPUBOIUTH  IPUMEPHI
3aBUCUMOCTEH U3
peanbHOM YKU3HHU, buzukwy,
FEOMETPUHU. BoisBnsate myrém
HaOJIFOIEHUN u 0000111aTh
0COOCHHOCTH rpaduka
kBasipatuuHOil QyHKIMU. CTPOUTH U
n300paxkaTh CXeMaTH4YECKH TpaduKu
KBaJIPAaTUYHBIX (DYHKIUI; BBISBIATH
CBOMCTBA KBaJApPaTHUHBIX (QYHKIUN
no ux rpapukam. Crpouts Ooiiee
CIIOKHbIE TpaUKM Ha OCHOBE
rpadukos BCEX U3YYEHHBIX
byHKIHA. IIpoBoauTh
pa3HooOpa3HbIe uccae0BaAHUs,
CBSI3aHHBIE c KBaIpaTHYHOI
¢bynkueit u e€ rpapuxom. Pemartp
KBaJIpaTHbIE HEPaBEHCTBA, a TAaKXKe
HEpaBEHCTBA, CBOJAILIMECS K HUM,
nyTéM HECJIOKHBIX
npeoOpa3oBaHuil; pemarh CUCTEMBI




HCPAaBCHCTB, B KOTOPBIX OJHO
HEPAaBeHCTBA WJIM 00a SIBISIFOTCS
KBaJpaTHbIMU. [IpuMeHsATH amnmapar
HEPABEHCTB pH peleHuu
Ppa3JInYHbIX 3a4a4.

I'n.3 | YpaBHeHusi u cucreMbl ypaBHeHuil | 26 Pacno3naBare  panuoHaJbHBIE U
3.1. PannoHasibHbIE BBIpAKEHUS 4 UppalMOHATIbHbIE BBIpaXXEHUS,
3.2. [lenpie ypaBHEeHUS 3 KJIacCU(PUIIMPOBATh  PAIIMOHATILHBIE
3.3. JpoOHbIe ypaBHEHHS 3 BEIpaKeHUs. Haxomute  00macTh
34, Pemenue 3agau 4 OIIPCaCIICHUSA panuoHaIbHOTO
3.5. CucreMbl  ypaBHGHHII C  aByMms | 4 BBIPAYKEHUS; BBINOIHATh YHCIOBbIE
I1epEeMEHHBIMU " OyKBEHHbIE 10/ICTAHOBKHU.
3.6. Pemenue 3a1au 3 ITpeo6pazoBeIBaTH Helble U
3.7. | I'papuueckoe uccieqoBanue | 3 IPOOHbIE  BHIPAKEHUS; JIOKA3HIBATE
YpAaBHEHUS ToxkjecTBa. JlaBaTh rpaduueckyro
O6OOIAOIIHI YPOK 1 HHTEPIPETaLiO Q)yHuKuHOHaanmi(
Konmponvnas paboma Ne3 1 CBOMCTB  BBIpQXEHMH C  OJHOMI
nepeMeHHoN. Pacno3HaBarh 1enbie
U JApoOHble ypaBHeHus. Pemarb
neiable W JpOOHBIE  BBIPAKEHUS,
OpPUMEHSISl  Pa3MyHble  MPHUEMBI.
Crpoutb rpaduku ypaBHEHU cC
TBYMST NEePEMEHHBIMHU.
KoHcTpynpoBaTh  3KBUBaJICHTHBIE
peueBble BBICKa3bIBaHUS c
UCIOJIb30BAHUEM  aNreOpanyeckoro
U T€OMETPHUECKOTO SI3bIKOB. PemaTs
CHCTEMBI JIByX YPaBHEHUH C IByMs
NEPEMEHHBIMH, UCIIOJIb3Ys IIHMPOKHIL
HaOop npuémoB. Pemars TekcTOBBIE
3aJaun anreOpanyecKuM CrocoOoM:
epexonuTh oT CJIOBECHOM
(GOpMYIHPOBKM YCIOBUS 3aJaud K
areOpanyeckod  MoJenu  IMyTéM
COCTaBJICHUS yYpaBHEHUs WIH
CHUCTEMBl  ypaBHEHMH;  pewliatb
COCTaBJICHHOE ypaBHEHUE ( CUCTEMY
YpaBHEHUH );ICTI0Ib30BATh
byHKIMOHATBHO-TpaduuecKkue
OpEJCTaBICHUA Uil pEUIeHUs |
UCCJICIOBAaHMsI YDAaBHEHUH U CUCTEM.
I'n.4 | Apupmernyeckas u| 18 IIpumeHaTh MHJEKCHBIE
reoMeTpruyecKasi Nporpeccuu 0003HaueHMs, CTPOUTh pEUYEBbIC
4.1. YucnoBele NOCIEA0BATENBHOCTU 2 BBICKA3bIBaHUSl C HCIIOJIb30BAaHUEM
4.2. Apudmernueckas Iporpeccus 2 TE€PMHUHOJIOTHH, CBsI3aHHOMN C
4.3. CYMMa MEPBBIX n YJIeHOB | 3 MMOHATHUEM IMOCJIEI0OBAaTCIbHOCTH.
apuMeTHIeCKO MPOrpecCrm. Beraucisrs YJICHBI
4.4, I'eoMerpurueckas nporpeccus 2 HOCJIEN0BATENbHOCTEW,  3aJaHHBIX
4.5. Cymma MIEPBBIX n 4JIeHOB | 3 dbopmynoii  n  —TO uUmeHa MM
T€OMETPUUECKON ITPOrPECCUM. peKyppeHTHOM opmyoii.
4.6. ITpocTeie U CIOKHBIE TPOLICHTHI 4 YCTaHaBIMBaTL 3aKOHOMEPHOCTH B
OGoGwaromuii ypox 1 IIOCTPOEHUH  TOCIIEA0BATENBHOCTH,




Koumponvnas paboma Ne4

€CIIM BBIMTUCAHBI MIEPBHIE HECKOJIBKO
e¢ uneHoB. M3o0paxaTb UJICHBI
IIOCJIEZIOBATEILHOCTH TOYKAaMHU Ha
KOOPJIMHATHOMN TUIOCKOCTH.
Pacno3naBare apupmMeTHyecKyl0 H
TEOMETPUYECKYIO TIPOTPECCUH  TPH
pa3HbIX crocobax 3aJlaHusl.
BriBouTh Ha OCHOBE
JIOKa3aTeJIbHBIX paccyx1eHu!
bopmyIbI o01ero YyjieHa
apudmeTnyeckoi "
reOMETPUYECKOU IIporpeccui,
CYMMBI NepBbIX 7 YJIEHOB
apudmeTnyeckoi "
reOMETPUYECKON IIPOrPECCHIA;
pemarh 3aayd C HCHOJb30BAaHUEM
atux  ¢opmyn.  PaccmarpuBarth
OpUMEpbl W3 pPEANTbHOW  JKU3HW,
WUTIOCTPUPYIOIIME U3MEHEHHE B
apuMeTuyecKoil Mporpeccud, B
F€OMETPHUYECKON IIPOrPECCHH;
n300paxarb COOTBETCTBYIOLIUE
3aBUCUMOCTH Tpadudeckn. Pematsh
3aJa4yil Ha CIIO)KHBIC TIPOIICHTHI, B
TOM 4YHUCJIE 3aJa4d W3 peajbHOU
OpakTUKU ( C  HCHOJIb30BAHUEM
KaJIbKYJISITOPA).

T'n.5

CTaTnCcTHKA U BEPOSITHOCTH

5.1.

Bri6opounsie nccnenoBanus

5.2.

WNutepBanbublii paa. ['uctorpamma.

5.3.

XapakTepucTuka pazopoca

54.

CraTtucTudeckoe OLICHUBAaHHC u

IIPOrHO3.

— NN (\S

O6o0maromuii ypok

—
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OcCyniecTBISITh MTOUCK
CTaTUCTHYECKOM UHpOpMaINH,
paccMaTpuBaTh peabHyI0
CTaTUCTHYECKYIO UH(OpPMaIIHIO,
OpPraHW30BBIBATh M AHAIU3UPOBATH
e¢ ( pamwKupOBaTh JAaHHBIC, CTPOUTH
UHTETPaJbHBIC  PAIBIl,  CTPOUTH
MarpaMMbl,  TIOJIMTOHBI ~ YacToT,
TUCTOTPaMMBI, BBIYHCIISITH
pa3InYHbIE  CpelHHE, a TakKKe
XapaKTEPUCTHKU pazbpoca).
[Tporuo3upoBartb 4acToTy
MOBTOPEHUSI COOBITUST HA OCHOBE
UMECIOIIUXCS CTaTUCTHYECKUX
nansbiX. IIpoekT «CraTrcTHdeckoe
obcnenoBanue (GoHAA UIKOJBHOM
OHOIMOTEKI)

IToBTOpEHue.
KOHTPOJIbHas padoTa.

Hrorosasn

12

Bcero

1024.




[Tpunoxxenue 1

Cucrema OICHUBaAHUA

IIpenycmarpuBaeT ypoOBHEBBIM NOAXOA K COJIEPKAHMIO OLIEHKU U MHCTPYMEHTApHIO
JUIS OLEHKU JIOCTWKEHHUS IUIAHUPYEMBIX pEe3YJIbTaTOB (CTPYKTypa TEMaTHUECKOIO 3ayeTa:
KpUTEpUU OLIEHUBaHUs, 00sA3aTeNbHasl 4YacTb — YYEHUK HAay4dUTCsl, JOIMOJIHUTEIbHASI 4acTh —
YUEHUK MOKET HayuuThbCs). OLeHKa JOCTHKEHHUS METalpeIMETHBIX PE3y/IbTaTOB 00y4YEHMUs
OydyT HpPOBOIAMUTHCS B XOJE BBIINOJHEHUS YYaIlUMHCS NPOEKTHO — HCCIIEI0BATEIbCKON
JEATETbHOCTH: TEKYIIETO BBITIOJTHEHUS YI€OHBIX UCCIICI0OBAHUI U y4eOHBIX TPOEKTOB;

Kpurepuu onenuBanus

KouTpoJb 3HaHMi ydyammxcsi oOCYLIECTBJISIETCS B BHAe KOHTPOJILHBIX padoT (BXoaHas,
MPOMEKYTOYHAS, MTOr0Basi) M 3a4eTOB (TeCThI).

1. Kaxnaplii 3a4eT COCTOUT M3 00A3aTENbHOW M HOIMOJHHUTEILHOW uacTed. BroimomHenue
KaKJIOrO 3aJaHus 00s3amenbHoll YacTH OIEHUBaeTcs oaHuM OajjioMm. OlleHKa
BBITIOJTHEHUST KKJIOTO 33JIaHUS OONOJHUMENbHOU YaCTH TIPUBOIUTCS PSIZIOM C HOMEPOM
3aJIaHus.

2. Obwaa ouenka evlnoJAHEHUsA 100020 3auema (mecm) OCYULeCmEIemcs__ 6

COOMEECMCMEUU _C NPUBCOCHH O HUYIce maodauyell

OTtMmeTKa «3» «4» «5»
3apanus oy JI1 o4 J4
BbITIOJIHEHO BEPHO 8 - 8 1 8 2

Tabnuia mokas3bpIBaeT, CKOJbKO OaUIOB MUHMMYM HAaJ0 HaOpaTh NMPH BBHIMOJHEHUU 3aTaHUN
0053amenbHOl U OONOIHUMENbHOU Yacmetl 715 TIOJIYICHHS OLICHKU «3», «4», «5».

3. 06a3amenbHAA 4acmb 3a4emoe HanpaesnieHa Ha npoeepKy yposHA 6a3oeoli
Mo020mMoeKuU y4aujuxca no mamemamuke.

4. 3apaHunA donosHumenvHoli 4Yacmu 3a4eTOB MO3BOJMIAIOT BbIABUTb 3HaAHUA
y4yallnXCA Ha 6onee BbICOKOM YpOBHE.




AOKYMEHT NOANUCAH
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