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[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa B COOTBETCTBHH €
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMoii 0OCHOBHOI'0 00111ero 00pa3oBaHus
MBOY «COLI Nel» r. CocHoropcka

JIMYHOCTHBIE PE3yabTATHI OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHON IPOrPaMMBI:

1 Bocnuranue poccUHCKON IpaAAaHCKOW HJIEHTUYHOCTH: NMATPUOTH3MA, YBAXKEHUS K
OteuecTBy, MNpoLUIOE M HACTOAILIEE MHOTOHALMOHAIBHOrO Hapoxa Poccuu, dyBcTBa
OTBETCTBEHHOCTU W joira nepex Poaunoil, maeHTudukanus ceds B KadecTBE I'pakJaHMHA
Poccun, cyObeKTHBHAS 3HAYMMOCTD MCIIOJIb30BaHUS PYCCKOTO sI3bIKa M SI36IKOB HapoJ0B Poccun,
OCO3HAHME U OLIYIIEHUE JINYHOCTHOM CONPUYACTHOCTH Cyib0€ POCCUIICKOrO Hapo/a; OCO3HAHHE
CBOEH 3THUYECKOM MPHUHAJICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYpPbl CBOEIO HAPO1a, CBOEr0
Kpasi, OCHOB KYyJIbTYPHOI'0 Hacienus HaponoB Poccun u yenoBeuecTBa (MACHTUYHOCTD Y€JIOBEKA
C POCCHUHCKOM MHOIOHAallMOHAJIBHOW KYJIbTYpPOH, COIPHUYACTHOCT HMCTOPUU HAPOJOB H
rOCyJapcTB,  HAaXOJIMBIIMXCSI Ha  TEppUTOpUM  coBpeMeHHoW  Poccum);  ycBoeHue
T'YMAHUCTUYECKUX, JIEMOKPATUYECKUX M TPAJAULMOHHBIX LEHHOCTEH MHOIOHAIMOHAIBHOTO
poccuiickoro o0IiecTBa; BOCHMTAHHE YYBCTBA OTBETCTBEHHOCTHM M Joira mnepelx PoauHoi;
OCO3HAHHOE, YBAKUTEIBHOE U J0OPOXKEIATEIbHOE OTHOIICHUE K UCTOPUHU, KYIbTYpE, PEIUIUH,
TpajuLIUsAM, A3bIKaM, LICHHOCTSAM HaponoB Poccuu n HaponoB Mupa.

2 ®opMHpOBaHWE OTBETCTBEHHOTO OTHOMICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
yyaluxcss K CaMOpa3BUTHI0 M €aMOOOpa30BaHMIO Ha OCHOBE MOTHMBALMU K OOYYEHHUIO U
[IO3HAHUIO, OCO3HAHHOMY BBIOOpPY M INOCTPOCHHIO AajbHEHIIEH MHIAMBUAYAJIbHON TpaeKTOpUU
oOpa3oBaHMs Ha Oa3e OPUEHTUPOBKU B MUpe mpodeccuil u mpodecCuOHaNbHBIX NPEANOYTEHHH,
C Y4YeTOM YCTOMYMBBIX IIO3HABATEJIbHBIX HMHTEPECOB, a TAKXKE Ha OCHOBE (OPMHUpPOBAHUS
YBa)KUTEJIbHOTO OTHOLIEHMS K TPYLY, Pa3BUTHs OIbITA YYaCTHUsI B COLIMAJIBHO 3HAYMMOM TPY/JE.

3 ®opMupoBaHHE IIEITOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKd M OOIIECTBEHHON MpPaKTHKH, YYUTHIBAIOIIETO COLIMAJIbHOE,
KyJIbTYPHOE, 3BIKOBOE, JYXOBHOE MHOT00Opa3ne COBPEMEHHOTO MUPA.

4. ®opMupOBaHUE OCO3HAHHOI'O, YBAXKUTEIBHOTO U J0OPOKENATEIbHOIO OTHOIIEHUS K
IpYrOMy 4YeJOBEKY, €ro0 MHEHHMIO, MHPOBO33PEHMIO, KYJIbTYpE, S3BIKY, BEpe, IPakJaHCKOU
MIO3MUIIMH, K UCTOPUH, KYJIbType, PEJINTUHU, TPAAULIMAM, S3bIKaM, LIEHHOCTAM HapoAoB Poccuu u
HapoJI0B MUPA; TOTOBHOCTH M CIIOCOOHOCTH BECTH JHUAJIOT C APYTHUMHM JIFOJbMH M JOCTUTaTh B
HEM B3auUMOINOHUMaHMS (MAeHTU(UKausg cedsd Kak IOJHOIPaBHOIO CyObeKkTa OOLIeHMS,
TOTOBHOCTh K KOHCTPYMPOBaHMIO o0pa3a MmapTHepa IO JMaJOry, TOTOBHOCTbH K
KOHCTPYUPOBaHHIO 00pa3a JIOIYCTUMBIX CIIOCOOOB JMANOra, FOTOBHOCTh K KOHCTPYHPOBAaHHUIO
mpolecca Auanora Kak KOHBEHLIMOHUPOBAHUS MHTEPECOB, IPOLEAYP, I'OTOBHOCTb u
CIIOCOOHOCTH K BEJCHUIO IIEPETOBOPOB).

5. OcBoeHMe colMaabHBIX HOPM, MPaBHJI MOBEJIEHHs, poJieil 1 (opM COLUANBHOMN KU3HU
B IpyNNax M COOOIIECTBAaX, BKIOYas B3pOCHIbIE M COLUAIbHBIE COOOINECTBA; y4acTHE B
IIKOJIbHOM CaMOYIPAaBJICHUU M OOIIECTBEHHOMN JKU3HU B IMpeesiaX BO3PACTHBIX KOMIETEHIMH ¢
Y4E€TOM PETHOHANIBHBIX, 3THOKYJIbTYPHBIX, COLIMAJIbHBIX W OSKOHOMHYECKHX OCOOEHHOCTEH
(popmupoBaHHE TOTOBHOCTH K YYacTHIO B MpoIecce YIMOpSAOYEHUs COLUAIBHBIX CBs3el U
OTHOIIEHUH, B KOTOpPbIE BKJIIOYEHBI U KOTOpbIE (POPMUPYIOT CAMU Y4YallUecs; BKIIFOUEHHOCTDb B
HEINOCPEACTBEHHOE TIPa)XXIaHCKOE ydacThe, NOTOBHOCTb YYacCTBOBaTb B KU3HEIEATEIBLHOCTH
MOJIPOCTKOBOTO  OOIIECTBEHHOTO OOBEAMHEHHS, NPOAYKTHBHO B3aMMOJACHCTBYIOUIETO C
COLIMAJIBHOW Cpesloi M COIMaIbHBIMU MHCTUTYTaMH; UIEHTU(HUKAIHS ce0sl B KauecTBe CyObeKTa
COLIMAJIbHBIX MpeoOpa3oBaHUM, OCBOEHHME KOMIIETEHTHOCTEH B cdepe OpraHu3aTopckoi
JEeATEIbHOCTH; WHTEPUOpU3AlUs LEHHOCTEH CO3MIATEIbHOIO OTHOLIEHUS K OKPYKAIOLICH
NEUCTBUTEIBHOCTH, IIEHHOCTEH  COLMAJIBHOIO  TBOPYECTBA, LEHHOCTH MPOAYKTUBHOU
OpraHu3alyy COBMECTHOU IEATEIbHOCTH, CAMOPEAIIM3ALUY B IPYIIIIE U OpPraHU3alK, LIEHHOCTH
«Ipyroro» Kak paBHOIPABHOTO MapTHepa, (OPMUPOBaAHME KOMIIETCHLMH  aHaIW3a,
NPOEKTUPOBAHUS,  OpraHU3alMM  JESATEIbHOCTH, pe(dIeKCMM  W3MEHEHMH,  CIoco0OB
B3aMMOBBITOZIHOTO  COTPYAHMUYECTBA, CIOCOOOB peaJn3alud COOCTBEHHOIO  JIMJEPCKOrO



MOTEHITHANA).

6. PazBuTHe MOpaTbHOTO CO3HAHMS M KOMIETCHTHOCTH B PEIICHUH MOPATBHBIX MPOOIEM
Ha OCHOBE JIMYHOCTHOTO BHEIOOpa, (POPMUPOBAHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM IOCTYIKaM
(crtocoOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIHMOCTh, YBAXKHUTEIHHOE
OTHOIIICHHE K PEJIMTHO3HBIM UYBCTBaM, B3IJIsI1aM JIHOJCH WM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX
HOPM MOpAa¥, HPAaBCTBEHHBIX, IyXOBHBIX HJICATOB, XPAHUMBIX B KYJIbTYPHBIX TPAJIUIUIX
HapoJoB Poccun, TOTOBHOCTh HAa UX OCHOBE K CO3HATEILHOMY CaMOOTPAaHUYEHHUIO B MOCTYIMKAX,
MOBEJICHUH, PACTOYUTEIBHOM TOTPEOUTENBCTBE; CHOPMUPOBAHHOCTh MPEACTABICHUN 00
OCHOBAaX CBETCKOM ATHKH, KYJIbTYPbl TPAAULIMOHHBIX PEIUTUI, UX POJIU B PA3BUTUHU KYJIbTYPHI U
ucrtopuu Poccum u denoBedecTBa, B CTAHOBJICHHM TPAXKIAHCKOTO OOIIECTBA M POCCHMCKOU
roCy/1apCTBEHHOCTH; MOHMMAaHHE 3HAYEHHS HPABCTBEHHOCTH, BEpPbl U PEIUTUU B IKU3HU
YeJIOBEKa, CEMbU U OOIIIECTBA).

7. ®opMmupoBaHKEe KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUHM M COTPYJHHUYECTBE
CO CBEpPCTHUKaMH, ACTBMH CTapIIer0o M MIAJANIET0 BO3pacTa, B3POCIBIMH B MpoOIecce
o0pa3oBaTenbHOM, OOIIECTBEHHO IMOJIE3HOHM, YUeOHO-HUCCIIeI0BaTeNIbCKOM, TBOPUECKOM U IPYruX
BH/JIOB JICATEIHLHOCTH.

8 ®opMupoBaHHE IIEHHOCTH 3JOPOBOTO M OE30MacCHOTO 00pa3a KU3HH; YCBOCHHE ITPaBUIT
WHIUBUAYAIBHOTO U KOJUJIEKTHBHOTO O€30MAaCHOTO TOBEJIEHUS B YPE3BBIYAMHBIX CHUTYaIUSX,
YTPOKAIOIIUX JKU3HU U 370POBBIO JIFOJICH, TIPABUJI MIOBEJCHUS HA TPAHCIIOPTE U HA JOPOTaxX.

9. ®opMupoBaHHE OCHOB 3KOJOTHYECKOU KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO JKOJIOTHYECKOTO MBIIUICHUS, PAa3BUTHE OIbBITA SKOJOTUYECKH OPHECHTUPOBAHHOMN
pedIeKCUBHO-0IICHOYHON U MIPAKTHUYECKOH JeATEeNbHOCTH B )KHU3HEHHBIX CUTYalUsIX (TOTOBHOCTh
K HCCJICIOBAHUIO MPHUPOJBI, K 3aHATHSAM CEIbCKOXO3SHUCTBEHHBIM TPYAOM, K XYI0KCCTBCHHO-
ACTETUYECKOMY OTPAXKEHHUIO IMPUPOJBI, K 3aHATHSAM TYPHU3MOM, B TOM YHCIIE SKOTYPU3MOM, K
OCYIIIECTBIICHUIO TIPUPOIOOXPAHHON JIEATECITHHOCTH).

10. Oco3nanue 3Ha4Y€HHUS CEMbH B HU3HU Ye€lIOBEKa U OOIIECTBA, MPUHATHE LIEHHOCTH
CEeMEMHOM )KU3HU, YBAKHUTEIHFHOE U 3a00TIUBOE OTHOIICHUE K WJIEHAM CBOEH CEMbHU.

11 Pa3BuTHE 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYAOXKECTBEHHOI'O HACIEIus
HaponoB Poccun W Mupa, TBOPUECKOH JEATEIBHOCTH JCTETHUECKOTO XapakTepa (CIocoOHOCTh
MMOHUMATh XYA0KECTBEHHBIC TPOU3BEICHUS, OTPAXKAIOIINE Pa3HbIe AITHOKYJIBTYPHBIE TPaIUIINH;
c(hOPMUPOBAHHOCTh OCHOB XYJI0KECTBEHHON KYJbTYphl OOYUYAIOMIMXCS KaK YacTU WX OOIei
JTyXOBHOM KYyIBTYpbI, Kak 0c000ro crocoba MO3HAHUS JKU3HH U CpPEJCTBAa OpraHU3aluu
OOMICHMSI; ACTETHYECKOE, OSMOIMOHAILHO-IICHHOCTHOE BHJICHUE OKPYKAIOIIETO  MHpA;
CIOCOOHOCTH K IMOLIMOHAFHO-IIEHHOCTHOMY OCBOEHUIO MHUPA, CAMOBBIPAKEHUIO U OPUEHTALIUN
B XY/IO)KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJIBTYPHI; YBOKEHUE K HCTOPUU KYIbTYPHI
cBoero OTedecTBa, BHIPAXKEHHOW B TOM YHCIIe B TOHUMAaHUU KPAcOTHI YeIOBeKa; MOTPEOHOCTH B
OOIICHHUH C XYI0KECTBCHHBIMU MTPOU3BEIACHUSIMH, C(HOPMHPOBAHHOCTH AKTHBHOT'O OTHOIICHHS K
TPaAULIUAM XYT0KECTBEHHOUM KYIbTYphl KAaK CMBICIIOBOM, 3CTETUYECKOM M IMYHOCTHO-3HAYMMOMN
LIEHHOCTH).

JIn4HOCTHBIE pPE3YyIbTaThl OCBOEHUS AJaNTHUPOBAHHOW 00pa30BaTENbHON MPOTrpamMMbl
OCHOBHOT0 00111€r0 00pa30BaHUs OTPAKAIOT:

1) JUISL TITYXHX, CTa00CbIIIAIINX,, TO3JHOOTJIOXIIMX YUaIIUXCS:

CIOCOOHOCTh K COIMAIIBHOM aJanTalliii U MHTETpalud B OOIIECTBE, B TOM YHUCIE MPHU
peali3ani BO3MOXKHOCTEH KOMMYHHKAITMM HAa OCHOBE CIIOBECHOW peur (BKIIOYas YCTHYIO
KOMMYHHKAIIUIO), a TaK)Ke, IPH >KeTaHUH, KOMMYHHKAIIMKA HA OCHOBE KECTOBOM peuH C JIUIaMH,
MMEIONITUMH HApYIIEHUS CITyXa;

2) JUTSL YYaNIuXcsl ¢ HApYIICHUSIMHA OTIOPHO-BUTATEIHHOTO arapara:

BJIQJICHUE HABBIKAMH TMPOCTPAHCTBEHHOW U CONMATHHO-OBITOBOM OPUEHTUPOBKH;

YMEHHE CaMOCTOSITEIbHO W 0€30MacHO NepeBUTaThbCcs B 3HAKOMOM M HE3HAKOMOM
MIPOCTPAHCTBE C MCIOIH30BAaHUEM CIICIIUATHHOTO 000PYI0BaHUS;



CIOCOOHOCTH K OCMBICIICHHIO U T depeHITnaIlii KapTHHBI MUPa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHOMN OpraHU3alllu;

CIOCOOHOCTH K OCMBICIICHHUIO COIIMATILHOTO OKPY>KEHUS, CBOETO MECTa B HEM, IPUHATHE
COOTBETCTBYIOIIUX BO3PACTY LIEHHOCTEN U COLUATbHBIX POJICH;

3) JUIS yYalIuXcs ¢ pacCTpOUCTBaMU ayTUCTHYECKOTO CIEKTpa:

¢dbopMHpOBaHHE YMEHHUS CJIE€IOBAaTh OTPAOOTAHHOM CHCTEME TMpaBWJI TOBEACHUS U
B3aMMO/JICICTBUS B MPUBBIYHBIX OBITOBBIX, YYEOHBIX M COLMAIBHBIX CUTYalUsX, yICP>KUBAThH
T'paHMIIBI B3aUMOACHCTBHS;

3HaHUE CBOMX IMPEANOUTEHUH (orpaHudYeHuiT) B ObITOBOM cepe u chepe HHTEepEeCoB.

MertanpeamerHblie pe3yabrarbl ocBoeHusi QOII

MeTtanpeamMeTHbIE pe3yNbTaThl, BKIIOYAIOT OCBOCHHBIE YUALIUMUCS MEXKIIPEIMETHBIE
MOHATUST W  yHHUBEpCAJbHBbIE YydeOHBbIE JCWCTBUS  (PerylATUBHBIC, TO3HABAaTEJIbHBIC,

KOMMYHHUKaTUBHBIE).

Me:knpeaMeTHbIe NOHATHSA

YcnoBueM (GOpMHPOBAHUS MEXKIPEIMETHBIX MOHSATHHA, HAalpUMEp TAaKHX KaK CHCTEMa,
(bakT, 3aKOHOMEPHOCTh, (PEHOMEH, aHallu3, CUHTE3 SBIISETCS OBJIAJICHHE YYAllUMUCS OCHOBAMU
YUTATENIbCKOM KOMITETCHIINM, MPUOOpETeHHEe HABBIKOB PabOTHI ¢ HMH(MOpMAIHel, ydacTHe B
MIPOEKTHOM NesATENbHOCTH. B OCHOBHOI 1IKOJIe HAa BCeX MpeaMeTax MpoobKaeTcs pabora mo
(OPMHUPOBAHMIO W DPA3BUTHIO OCHOB YHTATEHLCKOW KOMIIETEHUHH. YdYaliuecs OBIIAJICIOT
YTEeHHEM KaK CpEJICTBOM OCYIIECTBICHHS CBOMX MJallbHEHIIMX TIJIAHOB: MPOJIOJKEHUS
o0pa3oBaHMsl M CaMOOOpa30BaHMSA, OCO3HAHHOTO IUIAHUPOBAHHMS CBOETO AaKTyaJbHOTO U
MEPCIIeKTUBHOTO Kpyra 4YTEHHUs, B TOM 4YHCIE JOCYTOBOTO, MOJITOTOBKA K TPYAOBOH U
COLIMAJIbHOW  JESATENbHOCTU. Y  BBIIYCKHUKOB Oyzaer cdopMmupoBaHa MOTpeOHOCTH B
CHUCTEeMAaTUYECKOM YTEHHUU KaK CPEACTBE MO3HAHMs MUpPA U ceOsi B 3TOM MUpPE, rapMOHHU3ALNUU
OTHOIIICHUI YeJIOBEKa M 00IIeCTBa, CO3/IaHuU 00pa3a «IOTPEOHOT0 OYIyIIETro».

[Ipy m3ydeHun y4yeOHBIX MPEIMETOB Y4alUecs YCOBEPIICHCTBYIOT MPUOOpETEHHBIE HA
MIEPBOM yYpPOBHE HABBIKH PadoThl ¢ HHpopManueid 1 nonomHAT ux. OHU CMOTYT pabdoTaTh C
TEeKCTaMH, MpeoOpa30oBeIBATh U MHTEPIPETUPOBATH COMIEPKALIYIOCS B HUX MH(OpPMAIIHIO, B TOM
qucle:

* CUCTEMaTU3UPOBATh, COMOCTABIATh, AHAIU3UPOBATh, 0000IIATh U HWHTEPIPETHPOBATH
MH(OPMALIHIO, COJIEPKALIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;

* BBICNATh TJIABHYI0O M M30BITOYHYIO HMH(OpPMAIIMIO, BBIMOJHITH  CMBICIOBOE
CBEPTHIBAHUE BBIJICNIEHHBIX (DAKTOB, MBICJIEH; MPEICTABIATh HH(POPMALIUIO B CXKATOM CIIOBECHOI
dbopme (B BHIE MUIaHA WJIM TE3WCOB) W B HAIJIAIHO-CUMBOJUYECKON (opme (B Buae TabIuIL,
rpadUyecKuX CXeM M Auarpamm, KapT TOHATUH — KOHIENTYaJIbHBIX JMAarpaMM, OMOPHBIX
KOHCIIEKTOB);

* 3aMOJHATH U JOTIONHSTH TAOMUIIbI, CXEMBbI, THarPaMMbI, TEKCTHI.

B xoze n3ydeHus Bcex ydeOHBIX MPEIMETOB ydaliuecs NPpUoOOPeTyT ONbIT MPOEeKTHOI
HAeATeJIbHOCTH Kak o0co0oi ¢opMbl y4eOHON paboThI, CHOCOOCTBYIOIIEH BOCIUTAHUIO
CaMOCTOSITEIbHOCTH, ~MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBILICHUIO MOTUBAalUU U
3pGEeKTUBHOCTH Y4eOHOW JEeATETBbHOCTH; B XOJ€ pean3aldd HCXOJHOTO 3ambIclia Ha
MIPaKTUYECKOM YPOBHE OBJIAJICIOT YMEHHMEM BBIOMpATh aJeKBaTHBIE CTOSIIEH 3ajaue CpeicCTBa,
IPUHUMATh pelIeHUs, B TOM 4YHCIe M B CHUTyalusx HeompeaenéHHocTd. OHM mostyyaT
BO3MOXXHOCTb Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOJbKMX BapUAHTOB PELICHHM, K MOUCKY
HECTaHIAPTHBIX PEIICHUH, OMCKY U OCYIIECTBICHUIO HanboJiee MPUEMIIEMOT0 PEeILICHHS.

B coorBerctBun ®I'OC OOO BBIIENSAIOTCS TpU TPYIIBl YHUBEPCATBHBIX Y4EOHBIX
NEMCTBUI: perynsTUBHbIE, [I03HABATEIbHbIE, KOMMYHHUKATHBHbIE.

PeryasituBubie YY /|

1 VYMeHue caMOCTOATENBHO OIpPENesaTh LEIN 00y4eHHUs, CTaBUTh U (POPMYIHPOBATH
HOBBIE 3314l B yueOe M MO3HaBaTEeIbHON NESATEIbHOCTH, pa3BUBATh MOTUBBI U MHTEPECHI CBOCH
MO3HABAaTEIbHON AEITEILHOCTH. Y YaIlIMICS CMOXKET:

® aHaIM3MPOBATh CYIIECTBYIOLIME U IJJAHUPOBaTh Oydymue oOpa3oBaTeibHbIE



pe3ybTaThl;

e HIEHTU(DUIIUPOBATH COOCTBEHHBIE TPOOIEMBI M ONPEEIATH TIIaBHYIO POOIeMy;

® BBIABUIaTb BEPCUU pEIICHUS NMPOoOsIeMbl, (POPMYINPOBATh MMIIOTE3bI, IPEIBOCXHUILAT
KOHEUYHBIN Pe3yJIbTaT;

® CTaBUTH LIEJIb JCATEIHLHOCTH HA OCHOBE OIPEACIIEHHON MPOOIeMbl U CYIIECTBYIOIINX
BO3MOXKHOCTEIA;

e (QopmynupoBaTh y4eOHbIE 3aJaud KakK INaru JOCTUXKEHHs ITOCTABICHHOW LeIH
NesTeNbHOCTH;

e O00OCHOBBIBaThb LEJIEBbIE OPUEHTHUPbl M MPUOPUTETHI CChUIKAMU Ha LIEHHOCTH,
yKa3bIBasi U 0OOCHOBBIBAs JIOTHYECKYIO MOCIIEA0BATEIFHOCTD IIATOB.

2 YMeHHE caMOCTOATENbHO IUIAHUPOBaTb IYTH JOCTUXKEHUS LEJed, B TOM 4YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Hanbosee 3¢ (eKTUBHBIE CIOCOOBI pelIeHus] y4eOHBIX U
MI03HABATENbHBIX 33/1a4. YUYaIIUNHCA CMOXKET:

® OmnpeensaTh HEOOXOIUMBbIE JCHCTBUS B COOTBETCTBHU C YY€OHOH M IMO3HABATEIBHOM
3aJaueii 1 COCTaBJIAThH AITOPUTM UX BBITIOJIHEHMUS,

e 000CHOBBIBAaTh M OCYIICCTBIIATH BBIOOp Hambosiee 3(HEeKTUBHBIX CIIOCOOOB PEIICHUS
y4eOHBIX M [T03HABATENbHbIX 33/a4;

® ONpeAensaTh/HaXOAUTh, B TOM 4YHCIE M3 HPEJIOKEHHBIX BAPUAHTOB, YCIIOBHS JUIS
BBITIOJIHEHUS YUYECOHOM U MMO3HABATEIHHON 3a/1a4H;

® BBICTpauBaTh XXM3HEHHbIC IUIaHBI HAa KPaTKOCpOUYHOe Oynyuiee (3asBIATh LIEIEBbIC
OPUEHTHUPBI, CTABUTh a/IEKBATHbIE UM 33J1a4M U NpeJyiaraTh 1eHCTBUA, yKa3bIBas 1 0OOCHOBBIBAsI
JIOTHYECKYIO MOCIIeI0BATEIBHOCTD 1IaroB);

e BbIOMpaTb U3  NPEAJOKEHHBIX  BapUAaHTOB M CaMOCTOSITENIBHO  HCKaTh
CpeAcTBa/pecypchl i PELICHUs 3a1a4l/I0CTUKEHUS LIETH;

® COCTaBIATh IUIAH pELIeHUs MNpoOieMbl (BBIIOJIHEHUS IPOEKTa, IMPOBEICHUS
HCCIIeIOBAHMS);

® OmnpeeNsaTh NOTSHIIMATIBHBIC 3aTPyIHEHHS NIPU PelICHHH YYeOHOH U 1MO3HABATEIbHOM
3aJ]aui ¥ HaXOJUTh CPE/ICTBA ISl UX YCTPAaHEHHUS,

® ONUCHIBATh CBOW ONBIT, OoopMisis ero A IepeJadyd JpyruM JIOAsSM B BUJE
TEXHOJIOTUH peIIeHUs MPAKTUYECKUX 3a7ay ONpPeIeIEHHOT O Kilacca,

® [JJaHUPOBATh M KOPPEKTHUPOBAaTh CBOIO HHAMBHIYalIbHYI0 00pa30oBaTEIbHYIO
TPAaEKTOPHIO.

3. VYMeHHE COOTHOCUTH CBOM JI€HCTBHA C IJIAHUPYEMBIMH  pe3yJbTaTaMu,
OCYIIECTBIISITH KOHTPOJIb CBOCH JIESITEIIHHOCTH B MPOIECCe AOCTIKEHHS pe3yabTarTa, ONpeaesisiTh
CocoOb! JIEHCTBHM B paMKax MPeIOKEHHBIX YCIOBHHM U TpeOOBaHM, KOPPEKTUPOBATh CBOU
JEUCTBHS B COOTBETCTBUH C U3MEHSIOIIECHUCS CUTYallUEH. Y YalllMiCsl CMOKET:

® OmNpeensiTh COBMECTHO C TMEAaroroM W CBEPCTHUKAMH KPHUTEPUU TUIAHUPYEMBIX
pe3yIbTaTOB U KPUTEPHH OLIEHKU CBOCH YUeOHOMU e TebHOCTH;

® CHUCTEeMaTU3MPOBaTh (B TOM YHUCIIE BBIOMPATh MPUOPUTETHBIE) KPUTEPUH ITITAHUPYEMBIX
Pe3yIbTaTOB U OLIEHKU CBOEH JIEATEIbHOCTH;

e OoTOMpaTh MHCTPYMEHTBHI JJIsi OLICHMBAHUS CBOEH JEATENbHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOCH JIESITETPHOCTH B PAMKAaX MPEIIOKEHHBIX YCIIOBHH U TPEOOBaHUIA;

® OICHMBATh CBOIO JIEATEIBHOCTb, APrYMEHTHUPYS NPUYUHBI JOCTHXKEHUS WIH
OTCYTCTBUS IJITAHUPYEMOTO PE3yIbTaTa;

® HaxOJWTh JOCTATOYHBIE CPEICTBA /IS BBIMOJHEHHS Y4YCOHBIX JICHCTBHIA B
M3MEHSIOMIENCS CUTYalluu W/UITH [IPU OTCYTCTBUH IJIAHUPYEMOTO Pe3ysbTara;

e paboTas 1o CBOeMY IUIaHy, BHOCUTHh KOPPEKTUBEI B TEKYIIYIO IEATEILHOCTh HA OCHOBE
aHanmM3a W3MEHEHWH CHUTyalud ISl TONYYeHHs  3aIlUIAaHUPOBAHHBIX — XapaKTEPHCTHK
MPOAYKTa/pe3ynbTaTa;

® YCTaHaBIMBATh CBA3b MEXIY IMOJYYECHHBIMH XapaKTePUCTUKAMHU NPOIYKTa H
XapaKTePUCTHKAMHU TIPOIIecca JIEATEIIFHOCTH U IO 3aBEPIICHUH JEATEILHOCTH TMpeyiarath



M3MEHEHHE XapaKTEePUCTUK Mpoliecca sl OMyYeHUs yIyUIIeHHbIX XapaKTePUCTHK MPOIYKTa;

® CBEpATb CBOM JIEHCTBUSL C LEJIbIO M, NP HEOOXOAWMOCTH, HCHPABIATH OLIMOKHU
CaMOCTOSITENILHO.

4. YMeHHE OLICHMBATh MPAaBWJIBLHOCTb BBINOJHEHHsS yueOHOW 3anayu, COOCTBEHHBIE
BO3MOYXHOCTH €€ PEIICHUs. YYalluiics CMOXKET:

® ONpEeNENsATh KPUTEPUU PABMIBHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS y4eOHOM 3a/1auu;

® aHAJIM3UPOBAThb U OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOILIEIO MHCTPYMEHTAapuUs
JUIs1 BBITIOJTHEHHS y4eOHOM 3a/1a4H;

e CBOOOJHO II0JIb30BAThCA BBIPAOOTAHHBIMU KPUTEPUSIMHM OLIEHKM M CAMOOLIEHKH,
UCXOJS U3 1IeJIM U UMEIOIIUXCS CPEICTB, pa3iinyas pe3yabTaT U CIocOObl JeHCTBUI;

® OILICHHWBATh MPOJIYKT CBOEU JAEATEIbHOCTU IO 3aJaHHBIM HW/HUIM CaMOCTOSITEILHO
OIpeieIEHHBIM KPUTEPUSM B COOTBETCTBUU C LIEJIBIO JESATEIBHOCTH;

e 000OCHOBBIBATbH JIOCTHKMMOCTD L€ BBIOPAaHHBIM CIIOCOOOM HAa OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e ¢ukcupoBaTb U AaHATU3UPOBATh JUHAMHUKY COOCTBEHHBIX 0OO0Opa30BaTEIbHBIX
pEe3yJIbTaTOB.

5 Brnagenme ocHOBaMHM = CaMOKOHTPOJIA, CAMOOIICHKH, TMPUHATHS pEUICHHH U
OCYIIIECTBICHHUS OCO3HAHHOTO BHIOOPA B YU€OHOM U MMO3HABATEILHOMN. YYallluics CMOXKET:

e HalOmOgaTh W  AHATU3UPOBATH COOCTBEHHYIO Y4UeOHYI0 U  IO3HABaTEIbHYIO
NEeSTeNbHOCTD U JEATENIbHOCTD IPYTHX yUYaIIUXCs B IPOIECCEe B3aUMOIIPOBEPKH;

® COOTHOCUTh  pealbHble U  IUIAHUPYEMble€  Pe3ylbTaThl  WHAMBHUAYaIbHOMN
00pa3oBaTeNbHOM IeATEIbHOCTH U JIEJIaTh BHIBOJIBI;

® TPUHUMATH PEUICHHE B Y4eOHOM CUTyallu U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENILHO OMpPEIeNATh MPUYUHBI CBOETO ycClieXa WU HeycleXxa M HaXOIUTh
CTIOCOOBI BBIXO/IA U3 CUTYAIMH HEYCIIeXa;

® PETPOCHEKTUBHO ONPENENsITh, KaKU€ JECUCTBUS MO PEIICHUIO y4yeOHOM 3aJaud WU
mapaMmeTpsl JITHX JCWCTBUNA TPUBENM K TOJYYCHHIO MMEIOIIErocs MPOAYyKTa yueOHOU
NeSITENIbHOCTH;

® JIEMOHCTPUPOBATH MPHUEMBI PETYISIIHUHA MCUXO(DU3HOIOTHIECKUX/ IMOILMOHATBHBIX
COCTOSIHUM I JOCTIKEHHs d(Pdexta yCHOKoeHHs (yCTpaHEHHUs  HSMOLHMOHAIbHOM
HaNpsLKEHHOCTH), 3((deKkTa BOCCTAHOBJIEHUS (OCIa0NIeHUs MPOSIBICHUNH yToOMiIeHHs), 3 ¢ekTa
aKTUBU3AIMHU (TIOBBIIIEHUSI ICUXO(PU3NOTIOTHIECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /[

6. YMeHue ompenensaTh TOHATHSA, CO3/1aBaTh O0OOIIEHUS, YCTaHABIMBATH AHAJIOTHH,
KJIacCU(PUIIUPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPHUU AJIs KiIacCU(HUKAIUH,
YCTAHABIIMBATh  IPUYMHHO-CJIEICTBEHHbIE CBSA3M, CTPOUTH JIOTUYECKOE PAaCCYXKJIEHUE,
YMO3aKJIIOUeHHEe (MHIYKTUBHOE, IEIYKTUBHOE, MO aHAJIOTHH) U JeJaTh BBIBOJABI. Y4Yalluhcs
CMOXeET:

® 110A0UpAaTh CJIOBA, COMOAUYMHEHHbIE KIIIOUEBOMY CIIOBY, ONPEENAIONINE €ro MPU3HAKH
U CBOICTBA;

e BBICTpauBaTh JIOTMYECKYIO IIEMOYKY, COCTOAIIYI0 M3 KIIOYEBOrOo cjioBa H
COIIOAYMHEHHBIX EMY CJIOB;

® BBIICIATh OOIIMN MPU3HAK JBYX WM HECKOJIbKUX TMPEAMETOB WU SIBICHUU U
OOBSICHATB X CXOJICTBO;

e OO0BENUHATH TPEAMETHl W SBICHUS B TPYONbl MO OINPEACTICHHBIM TpPU3HAKAM,
CpaBHMBATh, KJIACCU(PUIMPOBATH U 0000111aTh (HDaKThI U SIBICHUS;

® BBIJICITH SIBJICHUE U3 OOIIETO psifa IPYTUX SIBICHUN;

® OMpeAensTh OOCTOSATENbCTBA, KOTOPHIE MPEAUIECTBOBAIM BO3HUKHOBEHHMIO CBS3H
MEXIY SBIECHUSMHU, W3 ITHX OOCTOSTENBCTB BBIICISTH OINpPEACISAIONINe, CIHOCOOHbIE OBITH
MPUYMHON TAHHOTO SIBJIEHUS, BBISBIIATH IPUYUHBI U CIEACTBUS SIBICHUII;

® CTPOUTH PACCYXkJIECHHE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT



YACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSM;

® CTPOUTh PacCyXJICHHE Ha OCHOBE CPAaBHEHMs NPEIMETOB U SIBIECHUH, BbIIENISS MPU
3TOM 00IME TPU3HAKH;

® M3JIaraTth MOJYYCHHYIO HH(OPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE peIaeMoin
3a/1a4y;

® CaMOCTOSITEIBHO yKa3blBaTh Ha WHGOpPMAIMIO, HYXKAAOIIYIOCS B IPOBEPKE,
IIpe/ularath U NPUMEHATH CIIO0CO0 MPOBEPKH TOCTOBEPHOCTH MH(OpMaIuy;

e BepOanM30BaTh SMOIMOHAIBHOE BIIEYATIEHUE, OKa3aHHOE Ha HEI'O UICTOYHHUKOM;

® OOBACHATH SBJIEHMS, IPOLECCHl, CBSI3M M OTHOILEHUS, BBbIIBIAEMbIE B X0l
MO3HABATEIBHON M MCCIEI0BATENbCKON ACATENbHOCTH (IPUBOANUTH OOBSCHEHHE C M3MEHEHHEM
(dopMbI TpeACTaBIEHUs; OOBSICHATD, IETATU3UPYS UK 000011ast; OOBSACHATH C 3alaHHON TOYKH
3peHus);

® BBIBITH M Ha3bIBaThb IPUYMHBI COOBITHSA, SBJICHHSA, B TOM YHCIE BO3MOXKHBIE /
HauOoyiee  BEpOSATHBIE  IPUYMHBI, BO3MOXHbBIE  IOCIEACTBMS  3aJaHHOM  IPUYMHBL,
CaMOCTOSITEJILHO OCYILECTBIISISI IPUYMHHO-CIICICTBEHHBIN aHAIIN3;

e JleNaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHalu3a pPa3HbIX TOYEK 3pEHus,
MOJTBEPXk/1aTh BBIBOJ COOCTBEHHOW aprymMeHTalMed WM CaMOCTOSTEIbHO IOJyYCHHBIMU
JTAHHBIMH.

7. YMmeHue co3laBaTh, NPUMEHATh U NMPEOOPA30BbIBATh 3HAKU U CHMBOJIbI, MOAEIH U
CXEMBI JJIs pelIeHus] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4. YYaIUNHCs CMOXKET:

e 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIpeIMET W/WIIU SBJICHUE;

® ONpEENATh JIOTHYECKUE CBSI3U MEXKAY MpeAMETaMH W/WIH SBICHUSIMH, 0003HAYATh
JIAHHBIE JJOTMYECKHE CBA3U C IIOMOLIbIO 3HAKOB B CXEME;

e co37aBaTh a0CTPAKTHBIA WK PeaTbHBI 00pa3 mpenMeTa u/uid sSBICHUS;

® CTPOWTH MOJCIIL/CXEMY Ha OCHOBE YCJIIOBUU 3aJ]auM U/WJIH CIIOC00a e¢ PEIeHUs;

e co3JaBaTh BepOalbHbIC, BENIECTBEHHBIE M MH(POPMAIIMOHHBIC MOJIENIN C BBIJCIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIs ONpeAeTCHUs crocoba pemeHus 3aJa4d B
COOTBETCTBHUHM C CUTYyallueH;

e peoOpa3oBbIBaTh MOJENIN C LENbIO BBIABICHHUA OOLIMX 3aKOHOB, ONPEACISIOIINX
JAHHYIO MPEIMETHYIO 00J1aCTh;

® [IEpEeBOAMTH CJOXKHYIO IO COCTaBy (MHOIOacmekTHyI0) HHQOpMalMio U3
rpaguyeckoro wWin (QopMalM30BaHHOTO (CHUMBOJBHOTO) IIPEACTAaBICHUS B TEKCTOBOE, U
Ha000pOT;

® CTPOUTH CXEMY, AJITOPUTM JACUCTBUS, UCIIPABIIATH UJIM BOCCTAHABIMBATh HEM3BECTHBIN
paHee ajlropuTM Ha OCHOBE HMEIOLIErocsi 3HaHUS 00 OO0BEKTe, K KOTOPOMY IpPUMEHSETCS
AITOPHUTM;

® CTPOMTH JJOKA3aTENbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAIM3MPOBATH/pe(PIEKCUPOBATH OIBIT Pa3padOTKU U peaTu3alii y4eOHOro MpoeKTa,
UCCIIeIOBaHMsI (TEOPETUYECKOr0, AMIIMPHUUECKOr0) Ha OCHOBE MPEAJIOKEHHON MHpOoOIeMHOM
CUTYalluH, [IOCTaBJICHHOM 1IeJI W/WIN 3aJaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3ybpTaTa.

8  CMpbIcoBOE YTeHHE. YYaIuiicss CMOKET:

® HaxXxoAWUThb B TeKcTe TpeOyemyro HH(opmanuio (B COOTBETCTBUU C LEISIMH CBOEH
JESTENBHOCTH);

® OpHUEHTHPOBATHCA B COJCPNKAHUM TEKCTa, MOHMMATh UEJIOCTHBIH CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHaBJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHU, IIPOLIECCOB;

® pPE3IOMUPOBATh ITIABHYIO HJICIO TEKCTA;

e TpeoOpa3zoBbIBaTh TEKCT, «IIEPEBOAS» €ro B IPYI'yI0 MOJAIbHOCTh, UHTEPIPETUPOBAThH
TEKCT (XYJOKECTBEHHBI M  HEXYAOXKECTBEHHbIH — y4eOHBIH, Hay4yHO-TIONYJSPHBIH,
nHpOPMAIMOHHBIH, TeKCT non-fiction);

® KPUTHYECKU OIIEHMBATh CojepKaHHue U (OpMY TEKCTa.



9. ®opmupoBaHUE U PA3BUTHE SKOJOIMUECKOTO MBILIUIEHHS, YMEHUE NIPUMEHATh €T0 B
MO3HABATEIbHOM, KOMMYHHUKATUBHOW, COLMAIbHON TpakTUKe U  NpodeccHoHaNbHOM
OpHEHTALMH. Y YaIIHICA CMOXKET:

® OIpeAEsATh CBOE OTHOLIEHHUE K IPUPOAHOM CPELE;

® AHAIM3MPOBATH BIMUAHUE SKOJIOTUYECKUX (PAaKTOPOB Ha cpelly OOUTaHMS KHUBBIX
OpPraHHU3MOB;

® IIPOBOJWUTH NIPUUMHHBINA U BEPOSTHOCTHBIN aHAIN3 3KOJOTMYECKUX CUTYalul;

® [IPOrHO3MPOBATh U3MEHEHUS CUTYallUH NIPU CMEHE JeMCcTBUS OJHOrO (akTopa Ha
JeicTBUE IPYroro GpaxkTopa;

® pPacIpOCTPAHATH SKOJIOTMYECKHUE 3HAHUS U y4aCTBOBATh B IPAKTUYECKUX JENAX I10
3aIUTE OKPYKAIOLEH Cpelbl;

® BBHIPAXKATh CBOE OTHOILLIEHUE K IPUPOJIE YEPE3 PUCYHKHU, COUMHEHHUS, MOJIEIH,
IIPOEKTHBIE PAOOTHI.

10. Pa3BuTHe MOTHBAIMH K OBJIQJICHUIO KYJIBTYpOi aKTUBHOI'O MCII0JIb30BaHMs ClI0Bapei
U APYTUX ITOUCKOBBIX CUCTEM. Y YalIUICS CMOXKET:

® OIpenensITh HE0OX0AUMbIE KITFOUEBbIE IIOUCKOBBIE CJIOBA U 3alIPOCHI;

® OCYUIECTBIIATH B3aUMOJEHCTBUE C FIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU,
CJIOBapsIMU;

e (opMUPOBATh MHOXKECTBEHHYIO BEIOOPKY U3 MMOMCKOBBIX UCTOUHUKOB JUISI
00BEKTHBM3ALIUN PE3YJIbTATOB IIOMCKA;

® COOTHOCHUTBH IOJYyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JEATEIBHOCTBIO.

KommyHnukatusubie YY /|

1 YMeHne opranu30BbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JICATEIIEHOCTD
C YUMTEJIEM U CBEPCTHUKAMHM; paboTaTh MHIAMBUYaTbHO U B IPYIIE: HAXOAUTh O0Ilee pelieHne
U pa3peuiaTb KOH(DJIMKTBI HAa OCHOBE COIJIaCOBAHMS IMO3ULMH M y4yeTa MHTEPECOB;
(bopMyIMpOBaTh, APrYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE. Y YalHiica CMOXKET:

— ONPENENATh BO3MOXHbBIE POJIM B COBMECTHOM JI€ATENbHOCTH;

— WIpaTh ONpPEAENICHHYIO POJib B COBMECTHOM J1€ATEIbHOCTH;

— TPUHUMATH TO3UIHUIO COOECETHHKA, TOHMUMAs TO3UIUI0 JPYroro, pa3inyarb B €ro
peuyr: MHEHHE (TOYKY 3pEHHs), JOKa3aTeIbCTBO (apryMeHThI), (haKThl; THUIIOTE3bl, AKCHOMBI,
TEOpUH;

— ONpENENATh CBOU JEUCTBUSA U AEUCTBUS NTapTHEPA, KOTOPbIE CIIOCOOCTBOBAIN WU
MPEMSTCTBOBAIN MPOJTYKTUBHON KOMMYHHKAIUH;

— CTpPOUTh TIO3UTHBHBIE OTHOILIEHUS B Ipoliecce Yy4eOHOM U TMO3HaBATENbHOMN
NESATENBHOCTH;

— KOPPEKTHO U apr'yMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHHS, B TUCKYCCHUH YMETh
BBIBUTATh KOHTPAapryMeHTbI, Nepedpa3upoBaTb CBOIO MbICAb (BIaJ€HHE MEXaHHU3MOM
9KBHMBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCUTHCSA K COOCTBEHHOMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATh
OIMHUOOYHOCTh CBOET0 MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBAThH €T0;

— TpeUlarath albTepHATUBHOE pPelleHHE B KOH(MIUKTHON CUTYallUH;

— BBIJIEJIATH OOIIYIO TOUKY 3PEHUS B JUCKYCCHH;

— JIOTOBapUBAThCA O MpaBUIIaX U BOMPOCAX /TSl OOCYXAECHUS B COOTBETCTBUU C
ITOCTABJIEHHOM Mepe. TPyIIou 3aaadei;

— OpraHu30BBIBaTh YUeOHOE B3aUMOJCHWCTBUE B IrpyMIe (ONpeaensiTh OOIue HelH,
pacrpenenaTh poJid, 10roOBapuBaThCs APYT € APYroM U T. 1.);

— yCTpaHSATh B paMKax JAuajora pas3pbiBBl B KOMMYHHMKAIUU, OOYCIIOBJIEHHbIE
HEMOHUMAaHHUEM/HETIPUSTUEM CO CTOPOHBI coOeceHMKAa 3afaud, (OpPMbI WM COJEp’KaHUs
JMaJiora.

12 YMeHue 0co3HaHHO MCIOJIb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUH C 3a/1a4eil
KOMMYHHKAIUH ISl BBIPAKEHUSI CBOMX YYBCTB, MBICJIEH U MOTpeOHOCTEN /s MJIaHUPOBAHUS U



PETyJISIIIUU CBOEH AEATEIbHOCTH; BJIAJEHNE YCTHOM U MUCbMEHHOM peublo, MOHOJIOTHYECKOMN
KOHTEKCTHOM peubl0. YUalIuicst CMOXKET:

® OIpeAensaTh 3a7jauy KOMMYHUKALIUK U B COOTBETCTBHHU C HEl OTOMPATh peyeBbIe
CpENCTBa;

e 0TOUPATH U UCTOIH30BATH PEUCBBIC CPEICTBA B MPOIECCE KOMMYHHUKAIIUU C IPYTHMH
JIOJbMU (JIMAJIOT B Mape, B Majou Ipymie U T. 11.);

® TIPEJCTABIIATH B YCTHOM WJIM MUCbMEHHON (hopMe pa3BEpHYTHIN IIaH COOCTBEHHOM
NEeSATEIbHOCTH;

e COOJIFO/IaTh HOPMBI MMYOJIUYHON PEUYH, pErJIaMEHT B MOHOJIOTE U IUCKYCCUU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4ueii;

® BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYXKICHHE) U 3allpalliBaTh MHEHUE MTapTHEPA
B paMKax Juajora;

¢ TIPUHUMATH PEUICHUE B XOJIC UAJIOTA M COTJIACOBBIBATH €r0 C COOECETHUKOM;

® CO3[aBaTh IMCBMEHHBIC «KJIMIIMPOBAaHHBIE» M  OpPUTMHAIBHBIE TEKCTBl C
HCIOJIb30BaHUEM HEOOXOIMMBIX PEUCBBIX CPE/ICTB;

® JICTOJB30BaTh BEpOAIBHBIE CPEACTBA (CPEICTBA JIOTHUECKON CBSI3H) AJIsI BBIICTICHUS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;

® 1CMOJB30BaTh  HeBepOadbHBIE  CpPEeACTBA  WIM  HArJsAHbBIE  MaTepHallbl,
MOATOTOBJICHHBIE/OTOOPAHHBIE TTOJ1 PYKOBOJICTBOM YUHUTEJIS;

® JIeNIaTh OLIEHOYHBIN BBIBOJ] O JOCTHXKEHHUH 11€JTM KOMMYHUKAIIMN HEMTOCPECTBEHHO
MOCJI€ 3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTAaKTa U 0OOCHOBHIBATH €TO0.

13 dopMUpoBaHHWE U PA3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIOJb30BAHUS
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — UKT). Yuamuiicsa cMoxkeT:

e IICIICHANIPABIICHHO  WMCKaTh ¥  WCIOJB30BaTh  HMH(POPMAIIMOHHBIE  PECYPCHI,
HEOOXOAUMBIE JJISl pelIeHUs] YIeOHBIX U MPAKTUIECKUX 3a/1a4 ¢ momonibio cpenctB UKT;

e BBLIOMpATh, CTPOUTH W HCIIOJIB30BATh AJEKBATHYIO WH(OPMAIMOHHYIO MOJENb IS
repeiayr CBOMX MBICIICH CPEJICTBAMH €CTECTBCHHBIX U ()OPMATBHBIX S3BIKOB B COOTBETCTBHH C
YCIIOBUSIMM KOMMYHHUKALIUH;

® BBIJICIATH MHPOPMAIIMOHHBIN aCMIEKT 3aJja4M, OTIEPUPOBAThH JAHHBIMH, UCIIOJIB30BATh
MOJIETb PEUICHUS 3a4a4H;

® UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMH (BKJIIOYash BHIOOp aJeKBaTHBIX 3ajade
WHCTPYMEHTAIBHBIX  MPOrPaMMHO-AMNIAPaTHBIX CPEICTB U  CEPBUCOB) ISl PELICHUS
MH(QOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX Yy4Y€OHBIX 3aJad, B TOM YHCJIE: BBIYHCIICHHE,
HamucaHue MUceM, COYMHEeHHMIA, JOKIa0B, pedepaToB, CO3JaHIe MPE3EHTAINH U JIp.;

® UCIIOJIH30BaTh MH(POPMAIHIO C YIETOM ITHYECKUX U MPABOBBIX HOPM;

e C03/7aBaTh HH(POPMAIIMOHHBIE PECYPCHI PA3HOTO TUIIA U IS PA3HBIX ayJTUTOPUH,
co0mroaaTh HHGOPMALIMOHHYIO THTHEHY U TIpaBuiia HHPOPMAIIMOHHON 06€30MacHOCTH.

IIpeameTHbIE pe3yJbTATHI.

N3yuenne npenmerHoit obmactu «MaTtemaTruka U HHQOpPMATHKa» TOJKHO 00ECTIeUUTh:

* OCO3HAHKE 3HAYCHUS] MATEMATUKH M MHPOPMATUKHU B TIOBCEHEBHOMN KU3HU YEIOBEKA;

* popMUpoOBaHUE MPEACTABICHHUI O COIUATBHBIX, KYJIbTYPHBIX U UCTOPUUECKHUX (PaKTOpax
CTaHOBJICHUS] MAaTEMAaTUYECKON HAYKU;

* IOHUMAaHKE POJIM UHPOPMAITMOHHBIX MTPOIIECCOB B COBPEMEHHOM MHUPE;

* (hoopMHUpPOBAHKE TIPEICTABICHUA O MAaTEMATHKE KaK 4acTH OOIIEeYeIOBEYECKON KYIbTYPHI,
YHUBEPCAIBHOM $SI3bIKE€ HAyKH, MO3BOJISIOIIEM OINUCHIBATH M HU3ydaTh pEaJIbHbIE MPOLECCHI U
SIBJICHHUSI.

B pesynbrate usyueHus npeameTHol obnactu «MaTtemaTtuka U WHGOOPMATHKA» YUaIUecs
pPa3BHUBAIOT JIOTUYECKOE M MAaTEMaTUYECKOE MBIIUICHUE, TOJIY4YalT MPEICTaBICHUE O
MaTeMaTUYeCKUX MOJEINAX; OBJIAJECBAIOT MaTEeMaTHYECKUMU  PACCYXKICHUSMHU,  ydarcs
MPUMEHATHh MAaTeMaTHIECKNE 3HAHUS TIPU PEIICHUH Pa3JIMYHBIX 3a7a4 U OLICHUBATh MOJIYICHHBIC
PE3yNbTaThI; OBJIA/IEBAIOT YMEHHSIMH PEIICHUS YI€OHBIX 3aa4; Pa3BUBAIOT MAaTEMATHUECKYIO



MHTYULINIO; TIOJIYYalOT MpeACTaBleHuEe 00 OCHOBHBIX HHPOPMAIIMOHHBIX MPOIECCaX B pealbHbIX
CUTYaIUsX.

[IpeameTHpie  pe3ynbTaThl U3y4YEHUS TpeAMETHOM obmactm  «Marematuka |
MH(OPMATHKAY TOJKHBI OTPaXKaTh:

Maremaruka. Anredpa. ['eomerpus. Mndopmaruka:

1) dbopMupoBaHHE  TPEACTABICHUA O  MareMaTHKe Kak O  METoje
MO3HAHUS JEWCTBUTEIHHOCTH, MO3BOJSIONUIEM OIUCHIBATH M HU3y4aTh pealbHbIE MPOLECCHl U
SIBJICHUSL:

* OCO3HAHME POJIM MaTeMaTHKHU B pa3BuTHUHM Poccuu u mupa;

* BO3MOXXHOCTb IIPHUBECTH MPUMEPHI U3 OTEUYECTBEHHOM M BCEMUPHON HCTOPUU
MaTEeMaTHYECKUX OTKPBITUNA U UX aBTOPOB;

2) pa3BuTHEe yMeHHIl paboTarb C  y4eOHbIM  MaTeMaTUYECKUM  TEKCTOM
(aHamM3KUpOBaTh, U3BJICKATh HEOOXOAUMYIO MH()OPMAIIHIO), TOYHO M TPAMOTHO BBIPAXKATh CBOU
MBICIIM C TPUMEHEHHEM MaTeMaTHYeCKOH TEPMHUHOJOTMHM W CHMBOJHKH, [POBOIUTH
KJIacCU(UKALINH, JIOTUYECKHUE 00OCHOBAHUS, JI0Ka3aTeIhCTBA MATEMAaTHICCKUX YTBEPIKICHUH:

* OIEpPUPOBAHUE TMOHITHSIMHU: MHOXKECTBO, JJEMEHT MHOXECTBa, I10JIMHOXECTBO,
MPUHAJUICKHOCTh, HAXOXIACHUE TEpEeceueHUs, OObEIUHEHMS] TOJMHOXKECTBA B IMPOCTEHUIINX
CUTYaIUsIX;

* pellIeHre CIOKETHBIX 3a/1a4 PA3HbIX TUIIOB HA BCE apr(PMETHUECKUE ACHCTBHUS;

* MPUMEHEHHE CII0Cc00a MOUCKa PeIeHUs 3a/1a4d, B KOTOPOM PACCyKJIEHHUE CTPOUTCS OT
yCIOBUS K TPEOOBAHUIO HIIK OT TPEOOBAHUS K YCIOBHIO;

* COCTaBJICHHE TUIAHA PEUICHHs 33a]la4M, BBIJCICHNE STANOB €€ PEIleHUs, UHTePIpeTaIs
BBIYMCIIMTENIbHBIX PE3YyJIbTATOB B 3a/1aue, UCCIICIOBAHUE MTOTYYEHHOTO PEIICHUS 3a1a4H;

* HAXOXJEHWE TMpOIEHTa OT 4YKCJIa, YUCIa [0 MPOIEHTY OT HEro, HaXOXIEHUs
MPOIICHTHOTO OTHOIIIEHUE JIBYX YMCEJ, HAXOXIEHUS MPOLIEHTHOT'O CHUKEHUS WK MPOIEHTHOTO
MOBBILICHUS BEIUYUHBI,

* peleHue JOTHYECKUX 3a7aY;

3) pa3BUTHE TMPEACTaBICHUM O 4YHClIe M YHUCIOBBIX cucTemMax oT
HaTypaJbHBIX 10 JICUCTBUTENIbHBIX UHWCEJ; OBJIAJICHUE HABBIKAMH YCTHBIX, NHUCHhMEHHBIX,
MHCTPYMEHTAJbHBIX BBIUMCICHUIA:

* ONEpHUPOBAHME MOHATUSAMH: HATYpalbHOE YHUCIIO, IIeJI0€ YUCIO, OOBIKHOBEHHAs IpOOb,
JecsiTUYHas ApoOb, CMEIIAHHOE YUCIIO, PAIIMOHAIEHOE YHCIIO0, HPPAIMOHAIBHOE YUCIIO;

* HCIIOJIb30BAaHKME CBOMCTBA YKCEN M 3aKOHOB apu(METHUECKHIX OMepaIuii C YUCIaMU MPU
BBITIOJITHCHUH BBIUMCIICHUH;

* UCIIOJIb30BAaHUE MPU3HAKOB IETUMOCTH Ha 2, 5, 3,9, 10 npu BBINOJIHEHUH BBIYUCIECHUN
U pEIIeHNH 33/ay4;

* BBITTOJTHEHUE OKPYTJICHUS YHCEIl B COOTBETCTBUU C

MpaBUIaMU; CPAaBHEHHE YU CEN;

* OLICHUBaHUE 3HAYEHUs KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LEJIO0r0 YNCIa;

4) OBJIQJICHHNE  CHMBOJIbHBIM  SI3BIKOM  aireOpbl, TpUEMaMU  BBITIOJHEHUS
TOXKJIECTBEHHBIX MPEOOpa30BaHUI BBIpAXKEHUI, pEIICHHUS YPaBHEHWM, CHUCTEM ypaBHEHUH,
HEPaBEHCTB M CHUCTEM HEPABEHCTB, YMEHHsI MOJEIMPOBATH pEaTbHBIE CUTyallMd Ha S3BIKE
anreOpbl, HCCIEAOBAaTh TOCTPOEHHBIE MOJENM C HCIOJB30BAaHHMEM ammapara aireOpsl,
WHTEPIPETUPOBATH MOTYyUYEHHBIN PE3yJIbTAT:

BBITIOTHEHUE HECJIOXKHBIX MPeoO0pa3oBaHMil sl BBIYUCICHUS 3HAYCHUN YHCIOBBIX
BBIPDOKCHHH, COJEPKAIMUX CTENEHW C HaTypadbHBIM TIOKa3aTelieM, CTENEeHH C IeIbIM
OTPHULIATENBHBIM MOKA3aTeNeM;

BBITIOJTHEHUE HECJIOKHBIX MPEe0Opa3oBaHUM IENbIX, IPOOHO pallMOHAIBHBIX BBIPAKCHHI
U BBIPOXEHUNW C KBaJpPaTHBIMH KOPHSMH; pPACKpPHIBaTh CKOOKH, TPUBOAHUTH TMOJ00HBIE
claraeMple, UCTIOJIb30BaTh (hOPMYJIIbI COKPAIIIEHHOTO YMHOKECHUS;



pellieHre JTMHEHHBIX U KBaJpaTHBIX YpaBHEHHUM U HEPaBEHCTB, YPaBHEHUN U HEPABEHCTB
CBOJMIIMXCS K JTUHEWHBIM MJIM KBaJgpaTHBIM, CUCTEM YpaBHEHHH M HEPaBEHCTB, M300pa’keHHE
pELIECHHI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSIMOM;

5) OBJIQJICHUE  CHUCTEeMOH  (DYHKIMOHAIBHBIX  TOHSATHH, pa3BUTHE  YMEHUs
UCIOJb30BaTh  (PYHKUMOHATBHO-TpapUUECKre MPEACTaBICHUS I PEHICHUS Pa3IHYHBIX
MaTeMaTHYeCKUX 3ajay, AJIsl ONUCaHUs U aHallu3a PeabHbIX 3aBUCUMOCTEH:

OTIpeJIeJICHUE TMOJIOKEHUsI TOYKM IO €€ KOOpAWHATaM, KOOPAMHATHI TOYKH IO €€
II0JIO’KEHHUIO Ha IIOCKOCTH;

HaxXOoXJIeHHe Mo rpaduKy 3HAYeHUH (QYHKIOUH, OOJACTH OIpeaesieHUs, MHOXKECTBA
3HaueHUH, HyJell (YyHKUIUHU, MPOMEKYTKOB 3HAKOMOCTOSHCTBA, IMPOMEXYTKOB BO3pacTaHUs U
yOBIBaHUs, HANOOJBILIET0 U HAMMEHBIIETO 3HAYEeHUs (PYHKIIUH;

nocTpoeHue rpadpuka JHHEHHON U KBaApaTHUHON (PYHKIINH;

orepupoBaHue Ha 0a30BOM ypOBHE MOHSATHIMHM: MOCIEI0BATEIBHOCTD, apupMeTHIecKas
porpeccusi, reOMeTprudecKast IpOrpeccus;

WCIIOIb30BAaHUE CBOWMCTB JMHEHWHOW W KBaJIpaTUYHOW (YHKIUHA M MX TpadUKOB IPH
pELIeHUH 3a]a4 U3 IPYTUX y4eOHbIX MPEAMETOB;

6) OBJIaJICHUE T€OMETPUUYECKHM SI3BIKOM; Pa3BUTHE YMEHHs HCIIOJIb30BATh €ro s
ONMCAHMS TPEIMETOB OKPY)KAIOLIETO MHpPA; PA3BUTHE TMPOCTPAHCTBEHHBIX IPEICTABICHHIA,
M300pa3UTEIbHBIX YMEHUH, HABBIKOB FT€OMETPHUECKUX MTOCTPOCHUI:

ONIEPUPOBAHUE TOHATUAMHU: (QHUTypa, TOYKA, OTPE3OK, MpsiMas, JIyd, JIOMaHas, YTOJ,
MHOTOYTOJIbHUK, TPEYTrOJbHUK U YETHIPEXYTOJIILHUK, MIPSIMOYTOJIBHUK U KBAJpaT, OKPY>KHOCTh U
KpYT, IPSMOYTOJIbHBINH TapajuieNenuIes], Ky0, map; n300pakeHne u3y4aeMbIX QUryp OT PyKH H
C TIOMOIIIBIO TUHEHKU U [IUPKYIIS;

BBHITIOJTHEHUE U3MEPEHHS JUIMH, PACCTOSHUMN, BEIMYUH YIJIOB C MMOMOIIbI0 HHCTPYMEHTOB
JUISL U3MEPEHUN IJTUH U YTJIOB;

7) dbopMupOBaHUE CUCTEMATHUYECKUX 3HAHUU O TUIOCKUX (UTYpax U UX CBOMCTBAX,
MPEJCTaBICHUN O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeNlaX; Pa3BUTHE YMEHHU MOACITHPOBAHHUS
pEabHBIX CHUTyallMid Ha S3bIKE TE€OMETPUHU, UCCIEIOBAHUS TOCTPOSCHHOW MOJEeNu ¢
WCTIOJB30BAHUEM T€OMETPHUYECKUX TOHATHH W TEopeM, ammapara anreOpbl, pelIeHus
TF€OMETPUUYECKUX U MPAKTUYECKUX 33]1a4:

olepupoOBaHUE HAa 0A30BOM YpOBHE IMOHSTHUSMH: PAaBEHCTBO (GUTYp, MAPAJUIETHHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX, YTIIBI MEXY TPSIMBIMH, TIEPICHIUKYIISP, HAKIIOHHAS, TIPOCKIIHS;

MIPOBE/ICHUE JIOKA3aTEIBCTB B TEOMETPHH;

oTepupoOBaHUE Ha 0a30BOM YPOBHE MOHATHIMH: BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHCII0, KOOPIMHATHI Ha IJIOCKOCTH;

peleHre 3a/ad Ha HaxXO0XJEHHE TIeOMETPUYECKHUX BEJIMYMH (AJIMHA M PacCTOSIHUE,
BEJIMYMHA yTJIa, IJIOMIA/b) 10 00pa3laM WiIH aJropuTMaM;

8) OBJIA/ICHUE TIPOCTEHIINMH CTIOCOOaMU MTPECTABIICHHUS U aHAIN3a CTATUCTHYECKIX
TaHHBIX; (pOpMHUpOBaHUE TPEACTABICHUH O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM
MHUpPE M O DPA3JIUYHBIX CIIOCO0AX HX H3YyYEHHs:, O MPOCTEHIIMX BEPOATHOCTHBIX MOJEISX;
pa3BUTHE yMEHHWI HW3BIEKaTh WH(GOPMAIHMIO, TPEACTABICHHYI0 B TaONWIaX, Ha AWarpammax,
rpaduKax, ONUCHIBaTh M AHAJIW3UPOBATh MACCHUBBl YHMCIOBBIX JAHHBIX C  TOMOUIBIO
MOJIXOASIINX CTaTHCTUIECKUX XapaKTEPUCTHK, WCTIOJH30BATh MOHUMAaHHe
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SBJICHUNA PU NPUHATHU PEIICHUH:

dbopMHpOBaHUE TMPEICTABICHUS O CTAaTHCTHYECKUX XapaKTePHCTHUKAX, BEPOSATHOCTH
CITy4aifHOTO COOBITHS;

pelieHre MPOCTEHIIIMX KOMOMHATOPHBIX 33/1a4;

OIpeJIeIeHUEe OCHOBHBIX CTATHCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLIEHUBAHME U BBIYMCIICHNE BEPOSITHOCTU COOBITHS B IPOCTEUIIINX CIydasix;

HAIMYAE TPEJICTABICHUS O POJM TPAKTUYECKH JOCTOBEPHBIX W MAIOBEPOSITHBIX
COOBITHIH, O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSIX;



YMEHHE CpaBHHUBATh OCHOBHBIE CTAaTHCTUYECKUE XapaKTEPUCTHKH, TOJIYYCHHbIE B
MpoLiecce pelIeHns MPUKIaIHOM 3a1auu, U3yUEHHs pealbHOTO SBJICHUS;

9) pa3BUTHE YMEHUW NPUMEHATh W3YYEHHbIE TMOHSTHUS, PE3yNbTaThl, METOABI MJIs
pellIeHns 3a1a4 MPaKTUYECKOI0 XapakTepa U 3a/1a4 U3 CMEKHBIX TUCLUILIMH C UCIIOJIb30BAHUEM
Py HEOOXOIMMOCTH CHPABOYHBIX MaTEpHalioB, KOMIIBIOTEpA, II0JIb30BAThCA OLICHKOW U
MPUKHUIKON MPU MPAKTUUECKUX pacyeTax: pacro3HaBaHWE BEPHBIX U HEBEPHBIX BBICKA3bIBAHMIA;
OLICHUBAHME DPE3YyJbTATOB BBIUMCICHUNM MpPH PEIICHUU MPAKTUYECKUX 3a/lady; BBIOJIHEHUE
CPaBHEHHUS YHCEJl B PEAJIbHBIX CUTYalUIX;

MCIOJIb30BaHNE YUCIIOBBIX BBIPQXKECHUU MPU PEIICHUU MPAKTUYECKUX 3a7ad U 3ajad U3
JIpYTrUx y4eOHBIX MPEIMETOB;

pelieHre IPaKTHUECKUX 3aa4 C IPUMEHEHHEM MPOCTEUIITNX CBOMCTB GUTYp;

BBITIOJTHEHUE MPOCTEUIINX TOCTPOCHUN U U3MEPEHUN HA MECTHOCTH, HEOOXOJUMBIX B
peabHOM KU3HU;

10) dbopmupoBaHUE nH(pOpMaITMOHHON u ANTOPUTMHUYECKOM KYJIbTYPHI;
(dbopMHUpOBaHKE TPEACTABICHUS O KOMIBIOTEpE KaK YHUBEPCAIbHOM YCTPOMCTBE 00pabOTKU
nH(pOpMaLUK; pPa3BUTHE OCHOBHBIX HAaBBIKOB M YMEHHH HCIOJIB30BaHUS KOMIIBIOTEPHBIX
YCTPOWCTB;

11) dopmMupoBaHHE  TPEACTaBICHHS OO0 OCHOBHBIX HM3YYa€MBIX  IOHATHUSX:
nHpOpMaIHs, ATOPUTM, MOJIENb - U UX CBOWCTBAX;

12)  pasButHe AITOPUTMHUYECKOTO MBIIJICHHUS, HE00XO0IUMOTO JUIS
poeCCHOHATIBHON JESTETLHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHHH COCTaBUTH M
3amMcarth  QITOPUTM Il KOHKPETHOTO  HCIONHUTENS; (GOopMUpOBaHHME 3HAaHUH 00
QITOPUTMHUYECKUX KOHCTPYKLHUAX, JOTMUECKUX 3HAYEHUSIX U ONEpaLUsAX; 3HAKOMCTBO C OJHUM
U3 S3BIKOB MPOrPAaMMHPOBAHUS M OCHOBHBIMH aJTOPUTMHUYECKUMH CTPYKTYpPaMHU - JTMHEWHOM,
YCIIOBHOM U ITUKIINYECKOM;

13) dopmupoBaHne yMeHHH (opMaTU3aUK W CTPYKTYpHUPOBaHHS HWH(POpPMAIHUH,
YMEHHUSI BBIOMPATh CIOCOO MpEeACTaBIECHUS JAHHBIX B COOTBETCTBUU C IMOCTABJICHHOMN 3ajauei -
TaOIUIIBI, CXEMBI, Tpa(UKH, AUArpaMMBI, C UCIOIH30BAaHHEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
CpencTB 00pabOTKH JIaHHBIX;

14) dbopMHUpOBaHNE HABBIKOB U YMEHHI 0€3011aCHOTO M 11e7IeCO00pa3HOro MOBEACHUS
npu paboTe ¢ KOMIBIOTEPHBIMU IporpamMmaMu M B VIHTepHeTe, yMeHHUs cOOII0/1aTh HOPMBI
MH(OPMAaLIMOHHON ATUKH U NpaBa.

Auare0dpa.

BeimyckHuk HayduTcs B 7-9 kiaccax (715 MCIIOJBb30BaHMS B TOBCEAHEBHOM KU3HU U
o0ecredyeHrs: BO3MOXHOCTH YCIIEIIHOTO NMPOJI0KEHUs 00pa3oBaHus Ha 6a30BOM YPOBHE)
DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

e OnepupoBaTh Ha Ga30BOM YpOBHE® MOHATHMSAMHU: MHOKECTBO, 3JIEMEHT MHOMKECTBA,
MOJIMHOKECTBO, PUHAJIEKHOCTB;

®  33J1aBaTh MHOXXECTBA IIEPEUUCIIEHUEM UX JIEMEHTOB;

® HaxOJUTh NepeceueHue, 00beTUHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYalUsX;

e omnepupoBaThb Ha 0a30BOM YpOBHE MOHSATHUSAMH: OIpENEIeHUEe, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI AJISI TOTBEPKICHHS CBOUX BBICKA3bIBAHUIM
B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

®  WCIIOJIb30BaTh Trpaduueckoe MpeICTaBICHHE MHOXECTB JJIs ONMUCAHMS pPeabHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB
Yucaa

1351ech u masee — pacno3HaBaTh KOHKPETHBIE IIPUMEPHI OOLIUX TIOHATHI 110 XapaKTEPHbIM ITPU3HAKAM, BBIIONHATH
JIEHCTBUS B COOTBETCTBUHU C ONPEACICHUEM U IPOCTEHIIMMY CBOMCTBAMU IOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
o01mMe MOHATHS.



e OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSMU: HATypaJIbHOE YUCIIO, LEJIOE YUCIIO,
OOBIKHOBEHHAss JIpo0b, JecsATHYHas JApoOb, CMELIaHHas JpoOb, paIlMOHAIBHOE YHUCIIO,
apu(pMeTHYECKUIl KBaIpaTHbIH KOPEHb;

®  CIIOJB30BaTh CBOMCTBA YKMCEI U IIPaBUila ICUCTBUM IIPH BBIITOJIHEHUY BBIYUCIICHUM;

®  JCIOJIb30BaTh IPU3HAKY JIEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOIHEHUN BBIYMCICHUN
U PELICHUH HECIIOXKHBIX 3aay;

®  BBIIOJHATH OKPYIJICHUE PALlUOHAIBHBIX YUCEN B COOTBETCTBUY C IPABUJIAMY;

®  OILICHMBAaTh 3HAYCHUE KBAJPATHOTO KOPHSA U3 MOJIOKUTEIBHOTO LIEIOT0 YUCIIA;

®  pacrno3HaBaTh palMOHAJIbHBIC U UPPALMOHATIBHBIC YNCIIA;

®  CpaBHHUBATh YHCIIA.

B noBceaHeBHOM KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

®  OLICHMBATb PE3YJIbTAThl BBIYMCICHUH DU PELICHUH ITPAKTUYECKHUX 3a]a4;

®  BBIIOJHATH CPABHEHUE YHCET B PEAJIBHBIX CUTYALMAX;

®  COCTAaBJIATH YHUCIIOBBIC BBIPAKCHMS IIPU PELICHUM NIPAKTUYECKUX 3a1a4 U 3a]a4 U3
APYruX y4eOHBIX MPEIMETOB

ToxnecTBeHHbIE IPe0OpPa30BaHUA

e BbInonHATE HECHOXHBIE NpeoOpa3oBaHMs AJI1 BBIYMCICHUS 3HAYEHUIH YMCIIOBBIX
BBIPDAKCHUM, COJEPKAIIMX CTENEHU C HaTypaJbHBIM IIOKAa3aTeleM, CTEINEHU C ILENbIM
OTpHULATEIIbHBIM [10KA3aTeIEM;

®  BBIIOJHATH HECJIOXKHBIE TPe0Opa30BaHMs LIEIbIX BBIPAXKEHUN: PACKPBIBATh CKOOKH,
IIPUBOJUTH OJOOHBIE CIaracMble;

®  JCINOJIb30BaTh (POPMYJIBI COKPAILIEHHOTO YMHOXKEHUS (KBaJIpaT CyMMbI, KBaJpaT
Pa3HOCTHU, PA3HOCTH KBAAPATOB) JIJIsl YIPOIICHUS BEIYMCICHUM 3HAUCHU I BBIPAKCHUM;

®  BBLIIOJHATH HECIOXKHbIE NPeoOpa3oBaHusl JPOOHO-TMHEHHBIX BBIPAKEHUN U
BBIPAKEHUI C KBaJpaTHBIMU KOPHSIMH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® [IOHMMAaTh CMBICI 3aIICH YUCJa B CTAHIAPTHOM BUJIE;

®  OmIepupoBaTh HAa OA30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aIUCh YUCIIa»
YpaBHeHHsI M HEPABEHCTBA

e OmnepupoBarh Ha 06a30BOM ypOBHE MOHSATHSIMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
YPaBHEHUE, KOPEHb YPAaBHEHMsI, PELIEHUE YPaBHEHHs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;

®  TPOBEPATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pellaTh JIMHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOISALINECS K
JIMHEHHBIM;

®  pelaTh CUCTEMBI HECIOKHBIX JMHEWHBIX YPABHEHUN, HEPABEHCTB;

®  TIPOBEPSATH, ABISAETCA JIM JAHHOE YHCIIO PELICHUEM YpaBHEHUs (HEpaBEHCTBA);

e  peuath KBaJpaTHbIE YpaBHEHUS 10 (GOpMyJie KOPHEH KBaJpaTHOTO YpaBHEHUS;

e  u300paXkaTh peLICHHUs HEPABEHCTB U UX CUCTEM Ha YHCIOBOM MPSIMOIA.

B noBceaHeBHON KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH U pelIaTh JIMHEWHBIC YPABHEHUS IIPU PELICHUH 33/]1a4, BO3HUKAIOIINX B
JPYTUX y4eOHBIX IpeaMeTax
DOyHKIUH

®  HaxoJUTh 3HaUeHHE (QYHKIUH 110 33JaHHOMY 3HAUEHUIO apTyMEHTa;

®  HaXOJIUTh 3HAYCHME apryMEHTa IO 33JaHHOMY 3HAUEHHIO (PYHKIIUH B HECJIOKHBIX
CUTYaLUsX;

®  OINpEAeNsITh MOJOKEHNE TOYKHU 10 €€ KOOpAUHATaM, KOOPJAUHATHI TOUYKH 110 €€
TTOJIOKEHUIO Ha KOOPAVNHATHON IIJIOCKOCTH;

e 10 rpaduky HaXOAUTh OOJIACTH OMNpPENETIeHHs, MHOXKECTBO 3HAYEHWUH, HYIH
(GyHKIMH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, TMPOMEXYTKH BO3pacTaHUs W  yObIBaHUS,
HauOoJblIIee U HAaMMEHbIIee 3HaYeHUs (PYHKIINH;



®  CTpouTh rpauiK TMHEHHOW (YHKIINH,
®  TIPOBEPSATH, ABIACTCS JIU AJAaHHBIN rpaduk rpadKoM 3aaHHOW PYHKITUU (JIMHEHHOH,
KBaJ[paTUYHOM, 00paTHON MPOIOPLUOHATBHOCTH);
e  ompenenaTh NpuOIMKEHHBIC 3HAUEHHUS] KOOPMHAT TOUKH MepeceueHus rpaduxkon
G yHKIH;
e omnepupoBaTb Ha  0a30BOM  ypOBHE  IOHATHSMHU:  IIOCJIEIOBATEIbHOCTD,
apupMeTHYeCKast MPOrPECCHsl, FTEOMETPHUECKAsi IPOTPECCHs;
e pemath 33Ja4d Ha IPOTPECCHM, B KOTOPBIX OTBET MOXKET OBbITh IOJIy4eH
HEMNOCPECTBEHHBIM IOJCUETOM 0e3 MpUMEHEeHUs HOpMYII.
B noBceaHeBHOM KU3HM M IPH M3YYEeHHHU APYTUX NPeIMETOB:
®  JCNOJIb30BaTh I'PaMKU PEaNbHBIX MPOLECCOB U 3aBUCUMOCTEH JUIsl OTIPEIETICHUS UX
CBOMCTB (HauOOJbIIME M HAMMEHBUIME 3HAUYEHUs, HNPOMEKYTKM BO3pacTaHHUs M YyObIBaHUS,
00JIaCTH MOJIOKUTENBHBIX U OTPULIATENBHBIX 3HAYCHUH | T.11.);
®  JCIIOJIb30BaTh CBOMCTBA JIMHEHHON (QYHKIUH U ee rpaduK IpU pElICHUH 3a/1a4 U3
APYruX y4yeOHBIX MPEIMETOB
CraTucTHKA M TeOpHsl BePOSITHOCTEH MOCTABUTDH NOCJIe TEKCTOBBIX 32124, KaK B
CO/IepKAHUM.
e lMerp mpencTaBl€HUE O CTATUCTMYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTU
cllyyaitHOro coObITHsI, KOMOMHATOPHBIX 33]ayax;
e pemare  IOpOCTEHIIME  KOMOMHATOpHBIE  3aJaud  METOJOM  MpPSIMOTrO MU
OpPraHU30BaHHOTO nepedopa;
® IpEeACTaBJAThH JaHHBIC B BUAE TaOJMILL, AUarpamMm, TpaguKoB;
yuTaTh MH(OPMAIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIIbl, AUArpaMMbl, Tpaduka;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapPaKTEPUCTUKU YUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSATHOCTH COOBITUS B MPOCTEHILINX CITydasX;
UMETb MIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHHSIX.
B noBceaHeBHO KU3HM M NIPH U3YYEHHHU APYTUX NPeIMETOB:
®  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;
®  UMETh IIPEJCTABICHUE O POJIU MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITHH;
® CpaBHMBAaTh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH, IOJyYEHHBIE B ITPOLIECCE
peLIeHNs IPUKIIAIHON 3a1a4k, U3Yy4EHHsI pEAIBHOTO SIBJICHUS;
®  OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUH U SIBIIEHUN B HECIIOKHBIX CUTYalUSIX
TexkcroBble 321241
e PemaTh HeCIOXKHBIE CIOXKETHBIE 33714l pa3HbIX TUIIOB Ha BCe apu(MeTHUecKue
JIENCTBHUS,
® CTPOUTh MOAETb YCIOBHA 3ajauyd (B BHUJAE TaOJUII, CXEMbl, PHUCYHKAa WIH
YPaBHEHUs), B KOTOPOW JaHbl 3HAYEHUS ABYX M3 TPEX B3aMMOCBSA3aHHBIX BEJINYHUH, C LEIBIO
MOKCKA PElIeHUs 3a/1a4H;
®  OCYHUIECTBJIATH CIIOCOO MOUCKA PELICHUS 3a7a4, B KOTOPOM PAacCyKJI€HUE CTPOUTCS
OT yCIIOBHS K TP€OOBAHMIO WM OT TPEOOBaHMSI K YCIOBHIO;
®  COCTaBJISATH IUIAH PEILIEHUs 33/1a4U;
®  BBLIEIATH ATAIbI PEHICHUS 3aauu;
®  UHTEpNpPETHUPOBAaTh  BBIYMCIUTENIBHBIE pPE3yabTaThl B  3ajade, HCCIEAOBATh
IIOJIyYEHHOE PEILICHUE 3aa4u;
®  3HATh pa3IMyHe CKOPOCTEH 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U IO TEUCHHIO

peKuy;
e  pemIaTh 33Jja4d Ha HAXOXKJCHUE YaCTH YKCIIa U YHUCIIa MO €ro YacTH;
e pemarh 3a7ayd  pa3HbBIX THUMOB (Ha paboTy, Ha TOKYIKH, Ha JIBWXKEHHE),
CBSI3BIBAIOLIUX TP BEJIMYMHBI, BBIJIEISITh 3T BEJIUYUHBI U OTHOILIECHUS MEX/1y HUMU;



®  HAaXOIUTh MPOLEHT OT YHUCJIA, YACIIO 110 MPOLEHTY OT HETO, HAXOIUTh IPOLIEHTHOE
CHMIKEHHE WJIM IIPOLIEHTHOE MOBBIIICHUE BEJINYHHBI,
®  pellaTh HECIIOXKHBIE JIOTHYECKUE 33aUl METOJIOM PacCyXIECHUH.
B noBcegHeBHOI :KM3HM M IPU U3YUYEHHH JPYTHX NMPeAMETOB:
®  BBIIBUTaTh TUIIOTE3bI O BOZMOKHBIX MPEIEIbHBIX 3HAUEHUSIX UCKOMBIX B 3a/1a4e
BEJIMYUH (1€71aTh IPUKUJIKY)
I'eomeTpuueckue Gpurypsi
e  OnepupoBarb Ha 0A30BOM YPOBHE MOHATHIMH T'€OMETPHUECKUX DUTYP;
e u3BIeKaTb HHGPOPMAIMIO O TEOMETPUUYECKUX (uUrypax, mIpeICTaBICHHYIO Ha
YyepTekax B IBHOM BUJE;
®  TPUMEHSTH JJIS PELICHUS 33/1a4 reOMeTpuIecKre (GaKThl, €CIH YCIOBUS UX
PUMEHEHHS 33J[aHbl B IBHOH (hopme;
e  pemath 337a4d Ha HAXOXKACHUE T€OMETPUYECKUX BETMYMH M0 00pa3iaM Hiu
aJITOPUTMaM.
B noBcegHeBHOI ;KM3HM M IPU U3YYEHHH IPYIUX NPeAMETOB:
®  JCIIOJIB30BaTh CBOMCTBA F€OMETPUUECKUX (DUTYP Ui PELICHUs TUIIOBBIX 3aj]1a4,
BO3HUKAIOMIMX B CUTYAIMSIX TTOBCEAHEBHOM KHU3HH, 3a1a4 MPAKTUIECKOTO COJCPKAHUS
OTHomIeHus
e OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHUSIMHU: PAaBEHCTBO (UTYp, paBHBIE (DUTYPHI,
PaBEHCTBO TPEYrOJHHHUKOB, IMapauICIbHOCTh MPSMBIX, MEPHEHIUKYIAPHOCTD TMPSMBIX, YIJIbI
MEXy TPSIMBIMH, IEPICHINKYIISP, HAKITOHHAS, TIPOCKIIHS.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPEAMETOB:
®  JCNOJIb30BaTh OTHOUICHUS ISl peIIeHHs] TPOCTEHINX 3aa4, BOSHUKAIOLIUX B
peanbHON KU3HU
N3mepennsi u BbIYUCIEHHSA
e BpImonHAT, HW3MEpEHHE [UIMH, pPACCTOSHUN, BEIHMYMH YIJOB, C IIOMOIIBIO
WHCTPYMEHTOB ISl H3MEPEHHH JUIMH U YTIIOB;
®  TPUMEHSTH (HOPMYIIBI IEPUMETPA, TUIOMIAIN U 00BbEMA, IIJIOIA TN TIOBEPXHOCTH
OT/EeJIbHBIX MHOTOTPAHHUKOB ITPU BBIUMCIICHUSX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBHH;
e npuMeHATh TeopeMy [Iudaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOILICHUS JIs
BBIUMCIICHUS JUIMH, PACCTOSHUM, TUIOMaAel B MPOCTEHIINX CITydasX.
B noBceaHeBHOIi )KM3HM M PU U3YYEeHUH IPYTHX NMPeEAMETOB:
®  BBIYHMCIATH PACCTOSIHUS HA MECTHOCTH B CTaHJIAPTHBIX CUTYAIUSX, TUIOAIU B
MPOCTEHIINX CIydasiX, IPUMEHATh (OPMYIIbI B TPOCTEHIIINX CUTYallUAX B IOBCETHEBHOM JKU3HU
I'eomeTpuyeckue nocrpoeHus
e  U3006pakaTh TUNOBBIE MJIOCKKE (PUTYpHI U (GUTYPBI B TPOCTPAHCTBE OT PYKU U C
MTOMOIIIbI0 MHCTPYMEHTOB.
B noBcegHeBHOI )KM3HM M NIPU U3YYEeHHH APYTHX MPeAMETOB:
®  BBINOJHATH MPOCTEHIITNE TOCTPOSHHSI HA MECTHOCTH, HEOOXOAUMBIE B peaibHOU
KHU3HH
I'eomeTpuueckue npeodpazoBaHus
e  Crpouts urypy, CHMMETPHUHYIO JaHHOM (PUTYpe OTHOCUTENIBHO OCH U TOUKH.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH IPYTUX NPeAMETOB:
®  pPAacHoO3HABATh JBKEHHE OOBEKTOB B OKPYXKAIOIEM MUPE;
®  pPAacHo3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKpPYXKAIOIIEM MUDE
BekTopbl 1 KOOPIMHATHI HA MJIOCKOCTH
e OmnepupoBarb Ha 0a30BOM ypOBHE TIOHSATHSMH BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YHUCII0, KOOPJMHATHI Ha MII0CKOCTH;
e OmpeneNATh MNPUOMKEHHO KOOPJAMHATHI TOYKM 1O €€ M300paXKeHHI0 Ha
KOOPAMHATHOM MJIOCKOCTH.
B noBceaHeBHOIi )KM3HU M PU U3YYE€HHH IPYTHX NMPEAMETOB:



®  HCIIOJIb30BAaTh BEKTOPHI JJISl pELICHHS MPOCTEUIINX 3a/1a4 Ha ONpeesieHue CKOPOCTU
OTHOCHUTENILHOTO JIBUYKEHUS
HcTopust MaTeMaTUKHU
e  OnuceIBaTh OTJIEIbHBIC BHIJIAIOIIUECS PE3YIIbTAThI, IOTYYECHHBIE B XOJE€ Pa3BUTHUSA
MaTE€MAaTUKHU KaK HAYKU;
®  3HATh IPUMEPbl MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OT€YECTBEHHOU
Y BCEMUPHOMN UCTOPHUEH;
e [IOHMMATbh POJIb MAaTEMATUKH B pa3BuTuu Poccun
MeToabl MaTeMaTUKH

e  BpiOupaTh MOAXOAAINN H3YICHHBIA METO/ IJISl PEIICHUS N3YyYEHHBIX TUIIOB
MaTEMaTUYECKUX 3a]1a4;

e IlpuBoauTh npPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B  OKpPYXKAIOIICH
NEHUCTBUTEIBHOCTH U IIPOU3BEIECHUSAX UCKYCCTBA.

BbIyCKHUK MOMXY4YUT BO3MOKHOCTH HayuduThesi B /-9 Kiaccax nisi  oOecrieueHHs
BO3MOYKHOCTH YCIIEIITHOTO MPOIOJDKEHUS 00pa3oBaHus Ha 6a30BOM M yriTyOIEHHOM ypPOBHSIX

J1eMeHThI TE€OPHUU MHOKECTB U MaTeMaTH4YeCKOH JOruKu

° Onepupoeambz ROHAMUAMU. onpedeﬂeﬁue, meopema, akcuoma, MHOIHCECMBO,

Xapakmepucmurku MHONCECMBA, DIeMeHm MHONCeCmea, nycmoe, KOHeUHoe U OecKoHeyHoe
MHOHCECTNBO, NOOMHONCECTNBO, NPUHAOTEHCHOCTb, BKII0UEHUE, PABEHCIBO MHOMCECME,

®  U300padcAmv MHOMCECMBA U OMHOUEHUE MHONCECME C NOMOWbIO KpYy208 Diinepa

®  onpeodensimv NPUHAOIEHCHOCMb INEMEHMA MHOMCECMBY, 00bEOUHEHUIO U nepecedeHU0
MHOJHCECS;

®  3a0a8amv MHONMCECMBO C NOMOWBIO NEPEYUCTEHUs DTIeMEHMO08, CIOBECHO20 ONUCAHUSL

®  onepuposamb NOHAMUAMU. BbICKA3LIBAHUE, UCMUHHOCMb U JONCHOCMb BbICKA3bIGAHUS,
ompuyanue 8blCKA3bIBAHUI, ONepayuy Hao BbICKA3LIBAHUAMU: U, UNU, He, YCI06HbIE BbICKA3bIBAHUS
(umnauxayuu);

®  Cmpoums 8bICKA3LIBAHUSA, OMPUYAHUS BLICKAZLIGAHUIL.

B HOBceIlHeBHOﬁ KU3HU U IPU U3YYCHUH JIPYTUX NIPEIMETOB:
o cmpountb Yeno4Kku yM03amr0quuL7 HA OCHOB€ UCNONb306AHUA nPABUT IOCUKU,

° Ucnoib306aniob MHOIHCecmea, onepayuu C  MHoOaHCecmeamu, ux 2pagbuqea<oe
npe()cmaeﬂeHue 0151 ONUCAHUS PEeAIbHbIX npoyeccos u s6eHUll

Yucaa
L] Onepuposamb NOHRAMUAMU. MHOHMHCECMBO Hamypaﬂbelx yuceil, MHOINHCeECMBO UEJIblX

yucen, MHOJNCECMBO DAYUOHANBHBIX YUCEN, UPPAYUOHAIbHOE HUCLO, KBAOPAMHBIU KOPEHb,
MHOHCECNBO OCUCNBUMENbHBIX YUCELIO, 2e0OMEeMPUYECcKas UHMEPRPemayus HamypaibHbIX, Yeblx,
PAYUOHATLHBIX, 0etiCMEUMENbHBIX YUCEe,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATLHO2O YUCTA,

®  GLINOIHAMb BLIYUCTIEHUSA, 8 MOM YUCIE C UCNONb30BAHUEM NPUEMOE PAYUOHANLHBIX
8bIYUCTICHUU,

®  GLINONHAMb OKPY2IEeHUe PAYUOHATLHBIX YUCe C 3A0AHHOL MOYHOCMbIO;

®  CpasHuBamv payuUOHAIbHLIE U UPPAYUOHATbHBIE YUCIA,

®  NPeOCmasinMb PAYUOHATLHOE YUCTLO 8 8UOe 0eCIMUYHOU OpoOU

®  YNopsa00uuU8ams YuUCid, 3aNUCAHHbIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OPOOU;

o naxooumv HO/[ u HOK uucen u ucnonvb306amo ux npu peuleruu 3a0au.

B noBceHeBHOI KU3HU U TIPU U3YYEHHH PYTUX NMPEIMETOB:

2351ech U Jajee — 3HATh ONPEJIEIEHHE IOHATHS, YMETh HOACHSAThH €0 CMBIC]I, YMETh MCIOIb30BATh IIOHATHE U €r0
CBOCTBA MPH NMPOBEACHNUH PACCYXKICHHUH, TOKa3aTeIbCTB, PEIICHNH 33 1a4.



®  NpuMeHsmb NPABUILA NPUOIUNCCHHBIX BLIYUCTICHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay U
peuieHul 3a0a4 Opyeux y4eonvix npeomemos;

®  GLINONIHAMb CPABHEHUE PE3YIbIMAMOE bIUUCTICHUL NPU PeuleHUl RPAKMUYecKux 3a0ad, 6
MOM Yuciie NPUOIUIHCEHHBIX BbIYUCTICHULL,

®  CoCmasnAms U OYESHUBAMb YUCTIOBbLE BBIPANCEHUS NPU PeUleHUU NPAKMUYECKUX 3a0ay u
3a0ay u3z Opyeux yueOHvlX npeomMemos,

®  3anuUCHIBAMb U OKPYIAMb YUCLO8bIE 3HAYECHUSL PeATIbHbIX GETUYUH C UCNOIb308AHUEM
PA3HbIX cUCMeEM USMEPEHUs.

To:knecTBeHHBbIE MPeodpa3oBaHUs
e Onepuposame NOHAMUSAMU CHENEHU C HAMYPATbHbIM NOKA3AMeNeM, CIMeNneHu ¢ YeibiM

ompuyamenbHbiM NOKA3amenem;

®  GLINOIHAMb NPEOOPA3ZOBAHUS YETbIX GbIPANMCEHULL: 0eliCEUsL C OOHOYTIEHAMU (COMHCeHUe,
8blUUMAHUe, YMHOJICEHUE), OCUICBUSL C MHO20UNEHAMU (COdHCEHUE, BbIYUMAHUE, YMHONICEHUE),

®  GLINOJHAMb PA3NOACEHUE MHOLOUNEHO8 HA MHONCUMENU OOHUM U3 CHOCODO0E: GbIHECEHUe
3a CKOOKY, 2pYNnupo6Ka, UCHOIb308aHUe POPMYTL COKPAUEHHO20 YMHONCEHUS,

®  gulOensIMb K8AOPAM CYMMbL U PA3HOCHU OOHOUTICHO8,

®  pPAcKIaobI8amMb HA MHOMCUMENU KBAOPAMHBIU MPEXULEH,

®  GLINOHAMb NPeoOPA306aHUA  GbIPANCEHULl, COOEPIUCAWUX CMENneHUu C  YeablMu
OmMpUYamenbHbIMU  NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeabim
OMpUYameIbHbIM HoKa3amenem K 3anucu 6 suoe opoou;

®  GLINOIHAMb NPEodPA3068aHUs. OPOOHO-PAYUOHANLHBIX 8bIPANCEHUL: COKpaujenue opobell,
npueedenue ancebpaudeckux Opobeu K odwemy 3HAMEeHamenio, CLONCeHUe, YMHONCEHUe, OeleHue
aneebpauveckux Opobell, 6036edeHUe ancedOpaudeckou O0podu 6 HAMYPAIbHYIO U  UYeayio
ompuyamenbHylo CmeneHs,

®  GLINOIHAMb NPEOOPAZOBAHUS BLIPAICEHUL, COOEPAHCAUUX KEAOPAMHbIE KOPHU,

®  gulOenAMb K8AOPAM CYMMbL UNU PA3HOCMU O8YYIEHA 8 8bIPANCEHUAX, COOEPAHCAUUX
K6aopammbvie KOpHU,

®  GLINOIHAMb NPEOOPA3ZOBAHUS BLIPANCEHUT, COOEPAHCAUYUX MOOYTb.

B noBceHeBHOI KH3HU U TIPU U3YYEHHH IPYTUX NMPEIMETOB:

®  GLINOHAMb NPeobPA306aANUA U OCUCMEUsL C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
suoe;

®  GLINOIHAMb NPeoOPA30BAHUA ANCeOPAUYECKUX GbIPANCEHUL NPU PEUeHUY 3a0ay OpY2UX
VUEeOHbIX NPeoMemos
YpaBHeHNsI M HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPABEHCMB0, KOPEeHb VPABHEHUs, peuleHue
HepaseHcmeda, PpAeHOCUNbHbIE VPABHEHUs, 001acmb onpedenieHusi ypaeHeHus (Hepasencmea,
cucmembl YpaeHeHull Ul HepageHcms),

®  pewiamsv JUHEUHblE YPAGHEHUS U YPAGHEHUs, CB00UMble K JUHEUHbIM C NOMOWbIO
MOACOECMBEHHbIX NPeoOPaA3068aAHU,

®  pewiamsv K6aOpamuvie YPAGHEHUs U YPAGHEHUS, C800UMblE K KBAOPAMHBIM C NOMOUBIO
MONCOECBEHHBIX NPeodPA30BAHUIL;

®  pewiamsv OpOOHO-TUHEUHbIE YDAGHEHUS,

® pewamv  npocmeuwiue  UPPAYUOHANbHBIE — VPABHEHUS  UOA Jf(x)=a,

IORNEOL

®  pewiams ypasHenus 6uoa X'=a ;




®  peuwiamv YypagHeHus CHOCOOOM PA3N0NHCEHUs HA MHONCUMENU U 3AMEHbL NePEMEHHOU,

®  UCNONB308AMbL MEMOO UHMEPBANLO8 OJisl PEUEeHUsl YeablX U OPOOHO-PAYUOHANLHBIX
HepaseHcma,

®  pewiamy JuUHeliHble YPAGHEHUs U HEPABEHCMEA C NAPAMEMPaMU;

®  peuiamov HeCl0dCHblE KBAOPAMHbLIE YPAGHEHUS C NAPAMEMPOM,

®  peuiamsv HeCl0NCHbIE CUCTNEMbL TUHEUHBIX YPAGHEHUT C NapaAMEMPaMmu,

®  peuiamsv HeCl0NCHbIE YPABHEHUS 8 YeNblX YUCLAX.

B noBceHeBHOI KM3HU U TPH U3YYEHHH IPYTUX MPEIMETOB:

® cocmasnAmb U peuwiamv JUHElHble U K8AOpamuvle YPAGHEHUs, VPAGHEHUs, K HUM
ceo00AWUecs], CUCmeMbl JTUHEUHbIX YPAGHEeHUL, HEPA8eHCmE NpU peuenuu 3a0ay Opyux y4eOHbix
npeomemos;

®  GLINOTHAMb OYEHKY NPABOON0000Us PE3YIbMAmMOo8, NOLYUAeMbIX NPU PeueHUU TUHEUHbIX
U K8AOpAMMHBIX YPAGHEHUU U CUCMeM JUHEUHbIX VPAGHEHUU U Hepagencme Npu peuweHuu 3a0ay
Opyeux yueOHvix npeomemos,

®  gulOUpamv coomeemcmsyouue ypasHeHus, HepaseHCmea Uil ux cucmembyl, OJis
COCMABNCHUSL MAMEMAMU4eCcKol MOOenU 3a0aHHOU PealbHOU CUMYayul Uil RPUKIAOHOU 3a0ayu;

®  yMemb UHMEPnPemuposams NOJIYYEHHbIN NPU PEUEHUU YPAGHEHUS, HePABEHCMEA UM
cucmembl pe3yibmam 6 KOHmeKcme 3a0anHOU peanbHOU CUmyayuu Uiy NPUKIaoHol 3a0adu
DOyHKINH

e  Onepuposéamv NOHAMUAMU. QYHKYUOHATLHAA 3A6UCUMOCMb,  QVHKYUA, epagux
@dyHKYUU, cnocobbl 3a0anus QYHKYUU, apeymenm U 3HauyeHue QyHKyuu, odracms onpeoenenus u
MHOJMCECBO — 3HAYeHUU  (QYHKYuu, Hyau  @QYHKYUU,  HPOMENCYmMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCMb/HEUEMHOCL QYHKYUU,

e cmpoumo epaguxu JIUHEUHOL, K8AOpaAmuiHou @yHryu, obpammol
NpoNnopYUOHaIbHOCMU, PyHKYuU euoa: Y = a +L L y=%, y=3k,y= |X|;

X+b

®  Ha npumepe K8AOPAMUYHOU PYHKYUU, UCNOILIOBAMb NPE0OPA308aHUs 2pApuUKa
ynxyuu y=f(x) ons nocmpoenus epagpuros pynxyuii 'y = af (kx +b) +c ;

®  cocmasnAms yYpasHenus NPSAMOL No 3a0AHHbIM YCI08UAM. NPOX0OAuell uepe3 08e MouKu
€ 3A0aAHHBIMU KOOPOUHAMAMU, NPOXOOAWeEl Yepe3 OAHHYIO MOYKY U NApAINeNbHOl OAHHOU NPAMOTU,

® uccredosamv YYHKYUIO No e€ paguxy;

®  HAXOOUMb  MHONCECMBO  3HAYEHUU,  HYIU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCAE008AMENbHOCHb, APUPDMEMUUECKas Npoepeccus,
2eoMempuiecKas npocpeccus;

®  pewiams 3a0ayu HA APUDGMEMUUECKVIO U 2EOMEMPUUECKVIO NPOSPECCUIO.

B noBceHeBHOI KM3HU U NPH U3YYEHHUH IPYTUX NMPeIMETOB:

®  ULNIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEeANbHYIO 3A8UCUMOCTb UTIU NPOYECC NO UX
Xapaxmepucmuxam,

®  UCNONBL3068aAMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU YYHKYUU NPU PeuleHUul 3a0ad U3
Opyeux yueOnvix npeomemos

TexcTOBbBIE 3a1a4YN
o Pewams npocmoie u ClodICHBIE 3A0AYU PAZHBIX MUNOB, A MAKIICe 3a0ayU NOGLIUEHHOU

mpyoHOCmL,
®  UCnonvL308amMb pasHble KPAMKUe 3aNUCU KAK MOOeIU MEKCMO8 CIONACHBIX 3a0a 05
NOCMPOEHUs NOUCKOBOLL CXeMbl U peuleHUs 3a0ay;



®  paziuuame MoOelb MeKCma u MoOelb peuleHus 3a0ayu, KOHCMpPYupoeams K OOHOU
MOOenu peuerust HeCA0IICHOU 3a0a4U pasHble MOOeau meKcma 3a0ayu;

®  3HamMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuteHus: 3a0ad (0m mpebo8aHus K YCi106Uuio u
om ycno8usi K mpebosanuio),

®  MOO0enUposanms paccyHcOeHUs npu NOUCKe peuleHus 3a0ai ¢ NOMOUWbIO 2pAagh-cxemo;

®  gvidensimb IMAnvl peulenus 3a0a4u U cooepIHcanue Kaxcooeo smand;

®  yMemb GbIOUPAMb ONMUMAILHBIL MEMOO peuleHust 3a0a4u U O0CO3HABAMb BblOOP
MEmooda, paccmMampuéams PAa3iuyHble Memoobl, HAXOOUNMb pPA3Hble PEeuleHus 3a0ayu, eciu
B03MOJICHO,

®  QHAMU3UPOBAMb 3aMPYOHEHUS NPU PeuleHUuU 3a0ad,

®  GLINONHAMb PA3IUYHbIE NPEOOPA30BAHUS NPEONONCEHHOU 3a0aul, KOHCMPYUpPOSams
HOBble 3a0a4U U3 OAHHOU, 8 MOM YUCTe 0OpamHble;

®  uHmMepnpemuposamv  BLIYUCIUMENbHbIE — pe3yabmamsl 6  3adave,  UCCAeO08aMb
NOJAY4eHHOe pelleHue 3a0a3u;

®  QHANUBUPOBAMb BCEBOZMONCHBIE CUMYAYUU 3AUMHO20 PACNOTIONCEHUsL 08X 00bEKMO8 U
UBMEHEHUe UX XaApaKmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pacCmosHue) npu
pewenuu 3a0ay Ha O08UdCeHUe O08YX 00BEeKMo8 Kak 6 OO0HOM, MAK U 6 NPOMUBONONONCHBIX
HAnpaesiIeHusx;

®  UCCe008amb BCEBO3MONCHbIE CUMYAYUU NPU PEUEHUU 3a0ad HA O8UNCEHUe NO peke,
Paccmampusams pasHvie CUCmemvl omcuéma,

®  pewamsv pazHooOPAsHbLE 3A0aYU «HA YACTUY,

®  pewams u 060CHOBLIBAMb CE0€ peuleHue 3a0ay (8bl0eNb MAMEMAMULECKYIO OCHOBY)
HA HAXO0JICOEHUEe YACMU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opodu,

®  0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0aY PA3ZHLIX MUNOG, CEA3bIBAIOUUX MPU
8eUYUHbL (Ha pabomy, Ha NOKYNKU, HA 08UMCEHUe). BblOEAMb IMU BETUUUHBL U OMHOUWEHUST MENCOY
HUMU, NPUMEHAMb UX NPU PEWeHuu 3a0ay, KOHCMPYUposams coOCmEenHble 3a0ad YKA3AHHbIX
Mmunoe;

®  grIa0emb OCHOGHLIMU MEMOOAMU PeUleHUs 3a0ad Ha CMeCU, CNAsbl, KOHYEHMpayuu,

®  pewams 3a0ayu HA NPOYEHMbL, 8 MOM HUCTE, CLONCHbIE NPOYEHMbL C 00OCHOBAHUEM,
UCNONBL3YSL PA3HblEe CNOCOObL;

®  pewams gocuyecKue 3a0a4u PazHbiMu Cnocooamu, 8 mom yucie, ¢ 08yMsi OIOKaAMU U ¢
mpemsi O10KAMU OAHHBIX C NOMOWbIO MAOIUY,

e pewamsv 3a0auu  NO KOMOUHAMOpUKE U MeEOpuu 6epoOSIMHOCMEN HA  OCHOBE
UCNONL306AHUSL UYYEHHBIX MEMOO008 U 0OOCHOBLIEAMb peuleHue;

®  peuamo HeClONCHbIE 3a0aul NO MAMEMAMUYECKOU CIMamucmuKe;

®  0671a0emb OCHOBHBIMU MEMOOAMU PEeUleHUsl CIONCeMHbIX 3a0ayu: apugmemuyecKutl,
aneebpauveckuil, nepebop 8apuUaAHMOos, 2eOMempUYecKull, epapuueckutl, NPUMeHAMb UX 8 HOBbIX N0
CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBce1HeBHOIT KH3HU U TIPU U3YYEHHH IPYTUX NMPEIMETOB:

®  guloensimb Npu  peuleHul 3a0ay  Xapakmepucmuky paccmMampueaemou 6 3aoaue
cumyayuu, OMIUYHbIE OM PeabHbIX (me, Om KOMOPbIX AOCMPASUPOBANUCh), KOHCMPYUPOBAMb
HOBble CUmMyayuu ¢ Y4émom I3Mmux Xapakmepucmuk, 6 UYACMHOCMU, NpU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umuléams NJIOMHOCHb Geujecmsa;

®  pewams u KOHCMPYUPOSAms 3a0a4u Ha OCHOBE PACCMOMPEHUSL PeAbHbIX CUMYayUll, 6
KOMOPbIX He mpebyemcst MOYHbLI 8bIYUCIUMENbHBLU Pe3VIbMam,

° peuwianto 3a0a4u Ha O8UMCEHUE NO PpPeKe, paccemampueas pasHvle CUCmeMsbl oncuema



CTaTHCTHKA ¥ TeOPHsi BEPOSITHOCTENH
o Onepuposamv NOHAMUAMU. CMOAOUAMbLE U KDPY208ble OUAcpaMMbl, MAOIUYbLl OAHHDBIX,
cpedHee apugmemuieckoe, meouanda, Haudolvbulee U HaAuMeHbliee 3HAYeHUsl 6blOOPKU, PA3ZMAX
8b100PKU, OUCHEpCUsi U CMAHOAPMHOe OMKIOHEeHUe, CAYYAUHASL USMEHYUBOCTD,
®  uszBNeKamv UHGOPMayUIo, NPEOCMABIEHHYIO 8 MadIUYAx, Ha OUASPAMMAX, PAPUKAX,
®  cocmasnAms mabauysl, CMpoums OUAzPamMMbl U 2pa@uKki Ha OCHO8E OAHHbBIX,
®  onepuposamv NOHAMUAMU: (AKMOPUAN YUCAA, NEPEeCMAHO8KU U  COYEeMAaHus.,
mpeyzonvruk Ilackans;
®  NpUMEHAMb NPAGUILO NPOU3EEOEHUs NPU PeuleHUU KOMOUHAMOPHBIX 3a0ay,
®  onepuposamv HNOHAMUAMU. CIAVYAUHLIL ONBIM, CAVYALUMBIL GbIOOD, UCHbIMAHUE,
aleMenmapHoe cayuatinoe coovimue (Ucxoo), Knaccuieckoe onpeoenenue 8eposmHOCMU CIYYAlHO20
cobvimus, onepayuy HA0 CIy4YAUHbIMU COOLIMUAMU,
®  npedcmasnames UHGOpMayuio ¢ NOMOwbIo Kpy2os Jinepa,
®  pewiams 3a0ayU HA BbIYUCTIEHUE BEPOSMHOCIU C NOOCYEMOM KOIUYECEd 8aPUAHIMOE C
HOMOWBIO KOMOUHATNOPUKU.
B noBceHeBHOI KH3HU U TIPH W3YYEHHH IPYTUX MPEIMETOB:
®  u3BIEKaAmMb, UHMEPNPEMUPO8ams U Npeobpazosviéams UHGoOpMayuio, NPeocmasieHyo
6 mabauyax, Ha OUASPAMMAx, pagpuxax, OmMpadzcarwyro ceoUCMea U XapakmepucmuKk peaibHblx
npoyeccos u A61eHull;
®  onpedensimv cmamucmuyecKue XapaKkmepucmuku 6b100poK o MabdaUyam, OUAPamma,
epaghuxam, 6bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM Yell PEUeHUs 3a0adu;
®  OyYeHusamv EPOAMHOCHIb PEAbHBIX COOLIMULL U A6TEHUI.
I'eomerpuueckne Gpurypsi
e  Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX ueyp;
®  u38IEKAMb, UHMEPNPEMUPOBAMb U NPEodPA308bI8AMb UHPOPMAYUIO O 2e0MEMPULECKUX
@ueypax, npedcmagnieHnyio Ha YepmedrHcax,
®  npumeHamb 2eomempuyeckue axkmel O peuwleHus 3a0ay, 8 MOM  HucTe,
npeononazarnuux HeCKOIbKO Wa208 peuleHus;
*  dopmynuposams 6 NPOCMEUUUX CIYYAAX CGOUCMBA U NPUSHAKU (ueyp;
®  00Ka3bIBAMb 2eOMEMPULECKUE YMBEPIHCOCHUS
® grademv CMAHOAPMHOU  KAdACCUUKayuell NIOCKUX ¢ueyp  (mpey2oivHuKos u
UemuvIpExy20IbHUKOB).
B noBce1HeBHOI KM3HU U TIPH U3YYEHUH JPYTUX NPEAMETOB:
®  UCNONBL308AMb CBOUCMBA 2OMEMPULECKUX (ueyp 01 peuleHus 3a0ad NPAKMUYEcKo20
Xapaxmepa u 3a0ay U3 CMEHCHbIX OUCYUNTUH
OTHomeHNs
o  Onepuposéamv NOHAMUAMU: PAGEHCMBO  (hueyp, pasHvle ueypsl, PABEHCMEO
Mpey20/bHUKO8, NAPATNENbHOCTb NPAMbIX, NEPHEHOUKYIAPHOCTb NPAMBIX, Velbl MeHCOY NPAMbIMU,
NepneHoOuKyIap, HAKIOHHAsA, NpoeKyus, nooodue @ueyp, noooduvie @ueypevl, NOO0OHBIE
MpeyeobHUKU,
*  npumensms meopemy Paneca u meopemy o NPONOPYUOHATLHBLIX OMPE3KAX NPU peuleHul
3aoauy,
®  Xapakmepu3oeamv — G3AUMHOE  PACHONONCEHUE NPSAMOU U  OKPYICHOCMU, — O8YX
OKPYICHOCHE.
B noBceHeBHOI KM3HU U MPH U3YYEHHH IPYTUX MPEIMETOB:
®  UCNONB308aMb OMHOWEHUS 0TI peulenus 3a0ay, 603HUKAIOWUX 8 PealbHOU HCUZHU
N3mepenusi 1 BIYHCIEHHUS



o  Onepuposamv npedCmasieHusmMu o OJUHe, NIOWAoU, 00véMe KAaK BeIUYUHAMU.
Ipumenamo meopemy Ilugpacopa, ghopmynst niowaou, 06veéma npu peuleHuy MHO20UA208bIX 3A0ad,
8 KOMOpbIX He 6ce OaHHble NPeoCmasieHvl s6HO, a MpeOVIOm 6blYUCIEeHUU, Onepuposams Ooiaee
WUPOKUM  KOIUYECMEOM (DOpMYN  ONuHbl, NIOWAOU, 00béMA, BbIYUCTAMb XAPAKMEPUCMUKU
KomoOunayuti  Queyp (oOkpyscHocmel U MHO2OV2ONbHUKOB) BbIMUCTAMb PACCNOSHUSL  MENCOY
Queypamu, npumeHnamev mpucoHomempuyeckue Gopmynvl Ol GbIYUCIEHUN 6 00ee CLONCHBIX
CYYAsAX, NPOBOOUMb 6bIYUCTICHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABNIEHHOCHU,

®  NPOBOOUMb NPOCHIbLE BLIYUCTIEHUS HA 00BEMHBIX MENax,

o opmyruposamv 3a0a4u HA GbIMUCIEHUE ONUH, HAowaoel u 00vémos u peuwams ux. B
cooepoicanuu ecmos ewé u meopema CUHyco8 u Kocunycoe. Jlubo mam yopamv . aubo 30ech
0obasums

B noBceHeBHOI KM3HH U PH U3YyYEHUH JPYTUX NMPeIMETOB:

®  NPOBOOUMb GbIMUCIEHUS HA MECIHOCTU,

®  NpuMeHAmb (QOpMYIbI NPU  BLIYUCTEHUSAX 6 CMENHCHbIX YUeOHbIX npeomemax, 8
OKpydHrcaroujeli OetlcmeumenbHoCmu

I'eomeTpuyeckue NOCTPOEHHUs!

o Uzobpasxcams ceomempuieckue hueypsbl N0 meKCmosoMy U CUMBOIbHOMY ONUCAHUIO,

®  c80000HO Onepuposamb YEPMENCHLIMU UHCIPYMEHMAMU 8 HECTONCHBIX CIYUASX,

®  BBLINONHAMbL  NOCMPOEHUS  MPEY2ONbHUKO8,  NPUMEHAMb  OmoelbHble  Memoobl
NOCMPOeHUll YUpKyiem U JUHEUKOU U nposooums npocmeuiuiue UcCcie008anus YUcia peuleHull,

®  u300pasicamv Munosvie NIoCKue hueypvl u 06veMHble Mmeld ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCPYMEHMO8.

B noBceHeBHOI KH3HU U TIPH W3YYE€HHH IPYTUX MPEIMETOB:

®  GLINOJHAMb NPOCMeuUe NOCMPOEHUsL HA MECIHOCMU, He0bX00UMble 8 PealbHOU
JHCU3HU,

®  OYeHUBamv pazmepsl PeaibHblX 00bEKMO8 OKPYHCAoueco Mupa

IIpeoGpazoBanus
e Onepuposamv nouwsmuem O08UNCEHUs U NPeodPA306anus no0ooUs, e1adems npuémamu

nocmpoerus @uayp ¢ UCHONb308AHUEM OBUICEHUN U Npeodpasz08aHull noooodus, NPUMeHImb
NOYYeHHble 3HAHUS U ONbIM NOCMPOEHULl 8 CMENCHLIX NpeoMemax U 6 PeanbHblX CUMYayusx
OKpYdHcaloujeco mupa,

e cmpoumv ucypy, nN0O0OHYI0 OAHHOU, NOIL308AMbCI CEOUCMBAMU NOO0OUS OISl
000cHOBaHUs ceoticme ucyp;

®  NPUMEHAMb CEOUCMEA OBUNCEHUL 01 NPOBEOEeHUs. NPOCMeUUX 0O0CHOBAHUL CBOLICNE

Queyp.

B noBce1HeBHOI KM3HU U TIPH U3YYEHUH JPYTUX NPEAMETOB:

®  NPUMEHAMb CBOUCMBA OBUICEHUL U NPUMEHAMb noodobue Ol NOCMPOeHUuti U
8bIYUCTIeHUL

BeKTopr U KOOPAMHATHI HA IVIOCKOCTH
L4 Onepupoeamb NOHAMUAMU 6E€KMOp, CYyMmMd, pA3HOCMb 6EKmopoe, np0u3ee()eHue

8EKMOpA HA YUCTIO, Y20l MeHCOY 8eKMOPAMU, CKANAPHOE Npou3eedeHue 6eKmopos, KOOpOUHamsl Ha
NJI0CKOCMU, KOOPOUHAMbL 8EKMOPA;

®  BBLINOIHAMb 0CUCMBUA HAO BEKMOPAMU (CILOJCEHUE, 8bIYUMAHUE, YMHONCEHUE HA YUCTO),
BLIYUCTIAAMb CKANAPHOE NPOU3BEOeHUe, ONPeOeisimb 8 NPOCMENUUUX CIYYAAX Y20l MeXCOy 8eKMOPaMu,
BbINOJIHAMb PA3NI0NCEHUE 8eKMOPA HA COCMABIAWUe, NPUMEHAMb NOJYYeHHble 3HAHUS 6 (u3uKe,
NONb308aMbCA POPMYNOU BLINUCTEHUS PACCMOAHUSL MEHCOY MOYKAMU NO U3BECMHBIM KOOPOUHAMAM,
UCNOIbL3068amMb YpasHenus ucyp 0Jisl peuleHus 3a0ay;



®  NPUMEHSMb 6EKMOPbI U KOOPOUHAMBL OJisl PEULCHUSL 2eOMEMPUUECKUX 3A0ad HA
gblulUCIeHUe ONIUH, VT08.

B noBcexHeBHO KU3HU M NPU W3YyYeHUH IPYTUX MPEIMETOB:

®  UCNONB306aMb NOHAMUSL BEKMOPOE U KOOPOUHAM O/l peuleHus 3a0ay no gusuke,
eeoepaghuu u Opyaum y4eonvim npeomemam

HcTopust MaTeMaTHKH
o Xapaxmepuzoeambv 6K1A0 GblOAIOUSUXCA MAMEMANUKOS 8 PA3GUMUE MAMEMAMUKU U

UHbLX HAYUYHbIX 06JzacmezZ;
L4 HOHUMAambs pojlb mMamemamuKku 6 pazeumuu Poccuu

MeTtoabl MaTeMaTHKH
o lcnonvzys  usyueHHvle  MemooObl,  NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHANMD

onposepoicenue;

®  Buibupamo uzyuennvie Memoovl U uUX KOMOUHAYUY OJisl PEULeHUs] MAMEMAMUYecKux
3a0ay;

®  UCNONBL306AMb  MAMEMAMuiecKue 3HaHus 0Nl ONUCAHUS — 3AKOHOMEPHOCMel 8
OKpydHcaroujeti OelcmeumenbHOCmu U NPOU38e0eHUsX UCKYCCMEA,

®  npumMeHsmb npocmetiuiue NPOSPAMMHbBLE CPEOCMEA U INEKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl nPu peuteHur Mamemamuyeckux 3a0ady.



IInanupyemMble pe3yJbTaThbl 0CBOEHHS Yy4eOHOI0 MpeIMeTa B COOTBETCTBUHU € POrpPaMMoii
«Auareopa. 7—9 kaaccel. [Ilpexmernas sunus ydyeoOnnkos FO.H. MakapbiueBa u ap.»

JInyHOCTHBIE, MeTanpeAMeTHble W TpeIMETHbIe Pe3yJbTAThl  OCBOEHHS
cojiep:KaHus Kypca.

[lporpamma  obOecnieyrBaeT  JOCTHIKCHUE  CICAYIOIIMX  PE3YJIbTAaTOB  OCBOCHUS
00pa30BaTeNbHON MPOTrPaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHMs:

JUYHOCMHbLE:

1) chopMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTh |
CIOCOOHOCTh O0OYYaIOIIUXCSl K CAaMOPa3BUTHIO M CaMOOOpPA30BaHUIO HA OCHOBE MOTHBAILUU K
O00y4YeHHIO W TIO3HAHWIO, BHIOOPY NalbHEHIIero oOpa3oBaHUs Ha 0a3e OPUEHTHPOBKH B MHUPE
npodeccuii U npoPeCCUOHATBHBIX MPEANOYTCHUH, OCO3HAHHOMY MTOCTPOCHHUIO MHIUBUIyaIbHOU
00pa3oBaTebHON TPACKTOPHH C YIETOM YCTOHUMBBIX TIO3HABATEILHBIX HHTEPECOB;

2) chopMHPOBAHHOCTh IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBCHHOM MTPAKTUKH;

3) chOpMHUPOBAHHOCTH KOMMYHUKATHBHOW  KOMIICTCHTHOCTH B  OOLICHUH U
COTPYJHHYECTBE CO CBEPCTHUKAMU, CTAPIIMMHU U MJIJIIIUMHU, B 00pa30BaTeIbHOM, 00IECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIIeIOBATEIbCKON, TBOPYECKON M IPYTUX BUIAX JEATCILHOCTH,

4) ymeHue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW W NMHUCHBMEHHOM peuw,
MMOHUMAaTh CMBICJI ITOCTABJICHHON 3a/1aui, BHICTPAUBATh apryMEHTAIIUIO, TIPUBOIUTH MPUMEPHI
KOHTPIPUMEPHI;

5) mpencTaBiaeHHE O MaTEMaTHUYECKOM Hayke Kak cepe denoBeYecKoi IesITeNbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUUMOCTH JIJISl Pa3BUTHSI [IMBUIIM3AIINY;

6) KPUTHYHOCTH MBIIUICHHUS, YyMEHHEC pACIO3HABaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUs, OTIINYAThH TUIIOTE3Y OT (haKTa,

7) KpeaTHMBHOCTb MBbIIIJICHUS, WHHIMATHBA, HAXOMYUBOCTh, aKTUBHOCTH IPU PEIICHUH
anredpanvecKux 3aaady;

8) yMeHHEe KOHTPOJIHMpPOBATH IMPOIECC W pPE3yJNbTaT Y4eOHOW MaTeMaTHYECKON
JeATSIbHOCTH;

9) cHoCOOHOCTh K SMOLMOHAIBHOMY BOCHPHUSATHIO MAaTEeMaTHYSCKHX OOBEKTOB, 3ajad,
peLIeHUN, pacCyKACHU.

MemanpeomemHuole:

1) yMmeHHEe CaMOCTOSTENIbHO IUIAHHPOBATH AJbTEPHATHUBHBIC ITyTH JAOCTHIKCHHS IIEJICH,
OCO3HAaHHO BBIOHMpaTh Haubomee d(hPeKTUBHBIE CIOCOOBI pelIeHrs YYeOHbIX U MO3HABATEIbHBIX
3a/1ad4,

2) yMeHHe OCYIIECTBIIATh KOHTPOJIb MO PE3yAbTaTy M MO CHOCO0Y ICHCTBHUS Ha YpPOBHE
MPOU3BOJIHFHOTO BHUMAHHUS U BHOCUTH HEOOX0IUMbIE KOPPEKTUBHI;

3) ymeHHe aJeKBaTHO OI[CHUBATh MPaBHUILHOCTH I OIIHOOYHOCTH BHIMOJHEHUS YUeOHOM
3aaun, e€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIlIeHUS;

4) 0CO3HAHHOE BJIJICHUE JIOTHYECCKUMHU JCHCTBUAME OIPEICTICHUS MOHATHI, 0000IIeHus,
YCTAaHOBJICHUSI aHAJIOTUH, KJIacCU(HUKAIUA HAa OCHOBE CaMOCTOSITEIbHOTO BBHIOOpAa OCHOBaHUU U
KpUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBA3EH;

5) yMeHuWe yCTaHABIWBATh MPUYMHHO-CIICJACTBEHHBIC CBSI3H; CTPOHMTH JIOTHUYECKOE
paccyxJIeHHe, yMO3aKIItoueHUe (MHIYKTHBHOE, JISTyKTHBHOE U 110 aHAJIOTHH) U BBIBOJIBL;

6) YMEHHE CO3/1aBaTh, IMPUMEHAThL W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYCCKHE
CpeICTBa, MOAEIH M CXEMBI [Tl pEIICHUs YUeOHBIX M MO3HABATENbHBIX 33/1a4;

7) yMeHHE OpraHH30BBIBATh y4eOHOE COTPYJAHHUYECTBO U COBMECTHYIO JICSATEIBHOCTH C
yUUTENIEeM U CBEPCTHHUKAMH: OMPENENITh 1IeTH, pacnpeaenenne GyHKIUN U poieil y4aCTHUKOB,
B3aUMOJICHICTBHE M OOIIHME CIOCOObI paboOTHI; YMEHHE padoTaTh B TPyMIe: HAXOIUTh OOIIee
pelieHre u pasperiarh KOH(MINKTH HA OCHOBE COTJIACOBAHMSI TIO3UIMI U y4€Ta HHTEPECOB; CIy-
marth mapTaépa; GopMyIupOBaTh, ApTyMEHTUPOBATh U OTCTAaWBATh CBOE MHCHHE,



8) chopmHupOBaHHOCTH y4eOHOH M OOIIE MOIb30BATEILCKOM KOMITIETCHTHOCTH B 00JaCcTH
WCIIO0JIh30BaHUsI HHPOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHooruil (MKT-kommereHTHOCTH);

9) nepBoHayalbHBIC TPEACTABICHUSA 00 HIEAX W O METOAaX MaTeMaTHKH Kak 00
YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICIMUPOBAHUS SBJICHUI U IPOLIECCOB;

10) yMeHHMe BHICTh MAaTEMAaTHUYECKYIO 3a1adyy B KOHTEKCTE MPOOJIEMHOH CHTyalluu B
JIPYTUX AUCLUHUIUIMHAX, B OKPY>KAIOLIEH KU3HU;

11) ymeHHMe HAXOAWTh B PA3JIUYHBIX HCTOYHHMKAX HHGOPMAIHIO, HEOOXOAUMYIO IS
pelIeHUsT MATeMAaTUYECKUX MpOoOJieM, M MPEACTaBIsATh C€ B TMOHATHOW (opme; MPHHUMATH
pellIeHre B YCIOBUIX HEMOJHOM U N30BITOYHOM, TOUHOM U BEpOSITHOCTHOW MH(pOpMAIUH;

12)  yMeHWe MOHMMATh W HCIOJB30BATH MATEMATHYECKUE CPEICTBA HArJISTHOCTH
(pPUCYHKH, YEPTEkKH, CXEMBI U JIP.) JUIsl WIUTFOCTPAIIUU, HHTEPIPETAIIUH, apTyMECHTAIINN;

13) yMmeHue BbBIABHraTh THMIIOTE3bl TMPH pPCIICHHH Y4YCOHBIX 3a7a4 W I[OHHUMATh
HE0OXOIMMOCTb UX MTPOBEPKU;

14) ymeHHe TPUMEHATh MHAYKTHBHBIC M JICIyKTHBHBIC CIIOCOOBI PACCYKICHUMN, BHICTH
pa3iMyYHbIe CTPATETUH PELICHUs 3a/1a4;

15) moHMMaHHE CYNIHOCTH AJITOPUTMUYCCKHMX IPEANUCAHUNA M YMEHHE JCHCTBOBATH B
COOTBETCTBHH C MPEIJIOKESHHBIM aJITOPUTMOM;

16) ymeHHEe CaMOCTOSTEIBLHO CTaBUTh IICJH, BBHIOMpATh M CO31aBaTh AJTOPUTMBI IS
pelIeHUs y9eOHBIX MAaTEMAaTHICCKUX TTPOOIIeM;

17) ymeHMe IMJIaHUPOBATH U OCYIIECTBIATH JACATEIBHOCTh, HAIPABICHHYIO HA PEIICHHE
3aJ1a4 UCCIeI0BATENIbCKOTO XapaKkTepa.

npeomemubwie:

1) ymenue paboTaTh C MaTEMAaTHYECKHMM TEKCTOM (CTPYKTYpHPOBAaHHE, H3BIICUCHHE
HeoOxonuMoi uHGOpMAIMK), TOYHO M TPAMOTHO BBIPAKAaTh CBOM MBICIM B YCTHOH H
MIMCbMEHHOW peud, NPUMEHSS MaTeMaTHYeCKyl0 TEPMHMHOJOIMI0 M CHUMBOJMKY, HCIOJIb30BATh
pa3nuyYHbIE A3BIKM MATEMAaTHKHU (CIOBECHBIM, CUMBOIWYECKHH, rpaduyeckuii), 000CHOBBIBATH
CYXJEHMUSI, IPOBOJUTH KJIACCU(UKALINIO, TOKA3bIBATh MAaTEMaTHUECKHE YTBEPIKICHUS;

2) BiageHue 0a30BBIM MMOHATHWHBIM alaparoM: HMMETh IMPEACTABICHHE O YHUCIE,
BJIQJICHNE CHUMBOJBHBIM SI3BIKOM  aireOpbl, 3HAHHE AJIEMEHTAPHBIX  (DYHKIIMOHAIBHBIX
3aBUCUMOCTEH, (opMUpOBaHHE TMPEJICTABICHUM O CTaTUCTUYECKHX 3aKOHOMEPHOCTSAX B
pealbHOM MHpPE M O pPa3IUYHBIX CIOoco0ax WX H3ydeHus, 00 OCOOEHHOCTSIX BBIBOJOB U
IIPOrHO30B, HOCSAIIMX BEPOSITHOCTHBIN XapaKTep;

3) yMeHHe BBINIONHATH alredpanyeckue MpeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAKCHUH,
IPUMEHSATH UX JUIS PEeLIeHNs y4eOHbIX

MaTeMaTHYeCKUX 3a]a4 U 3a/1a4, BO3HUKAIOIINX B CMEKHBIX YU€OHBIX ITpeMeTax;

4) yMeHHWE TOJIb30BaThCSl MAaTEMAaTHYCCKUMH (OPMYJIaMU U CaMOCTOSITEIIEHO COCTAaBIISATh
(dopMysIBl 3aBHCHUMOCTEH MEXIy BEIMYMHAMHU HAa OCHOBE OOOOILEHHMS YacCTHBIX CIIy4aeB H
AKCIIEPUMEHTA;

5 yMeHHe pemarh JHHEHHbIC W KBaJpaTHbIC YpPAaBHEHUS W HEPABEHCTBA, a TaKKe
NPUBOJMMBIE K HHUM YypaBHEHHS, HEPAaBEHCTBA, CHUCTEMbI; MPHUMEHSTh TrpapuuecKue
MIPECTABICHUS AJI PELICHHUs M UCCIIECJOBAHMs YpaBHEHUH, HEPABEHCTB, CUCTEM; NPUMEHATh
MIOJIyYE€HHbIE YMEHHUS JIUIsl pEeLIeHUs 3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX PEAMETOB, TPAKTUKU;

6) oBnmageHHe CHCTEMON (YHKIMOHAIBHBIX MOHATHH, (YHKIHOHATBHBIM S3BIKOM |
CUMBOJIMKOM, YMEHHE CTPOUTh rpa@uku (yHKIUN, ONMHUCHIBATH UX CBOWCTBA, HCIIOJIb30BAThH
(GyHKIMOHATBHO-TpapUUecKre MpeICTaBICHHs I OIIMCAHUS M aHAIN3a MaTeMaTHUECKUX 3a/1a4
U peaJbHbIX 3aBUCUMOCTEM;

7) oOBIaJeHHE OCHOBHBIMH CIIOCOOaMH TIPEICTABICHUS W aHaIW3a CTaTUCTUYECKUX
JAHHBIX; YMEHHE pelIaTh 33Ja4ui Ha HaX0XKICHUE YaCTOThl U BEPOSITHOCTHU CITy4ailHBIX COOBITHH;

8) yMmeHHe NPUMEHSTh U3YUCHHBIC TIOHSTHS, PE3YJIbTAThl U METO/bI MIPU PEIICHUU 3a/a4
U3 pa3IMYHBIX pPa3/ejoB Kypca, B TOM 4YHCIE 3aJlady, HE CBOJSALIMXCA K HENOCPEACTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.



Ili1anupyemMble pe3yJibTaThl H3y4YeHHUsI Kypca ajaredpol B 7 — 9 kiaccax

PanyoHajJbLHBIE YHCJIA

BbINyCKHUK HAYYUTCS:

1) noHMMaTh OCOOCHHOCTH JACCSTUYHOM CHCTEMBbI CUMCIICHHUS;

2) BIIJICTh MOHSATHSIMH, CB3aHHBIMHU C JICTMMOCTBIO HATYPaIbHBIX YHCEIT;

3) BbIpa)kaTh YMCIIa B SKBUBAICHTHBIX (popMax, BeIOMpas HarnboJsiee MOAX OIS0 B
3aBUCHMOCTH OT KOHKPETHOW CHTYaIlHH;

4) cpaBHHBATH U YIIOPSIOYHBATh PALIMOHATBHbIC YUCIIA;

5) BBINOJHATH BEIYUCIICHUS C PALIMOHATIBHBIMH YHCIIAMH, COYETAasl YCTHBIC U MUCbMECHHBIC
pUEMBI BEIYUCIICHNH, IPUMEHSATH KaJIbKYIATOD;

6) HWCHONB30BaTh IMOHATUS M YMEHUS, CBSI3aHHBIC C IPONOPLUHOHAIBHOCTHIO BEIMYHH,
NPOLIEHTAMH B XOJ€ PEIICHHS MaTeMaTHYeCKMX 3aJad M 337a4 U3 CMEXHBIX IPEIMETOB,
BBINOJIHATH HECTIOKHBIE TPAKTHUECKUE PACUETHI.

BbINyCKHHMK MOJTYYHT BO3MOKHOCTb:

7) nO3HAKOMUMBCA ¢ NOZUYUOHHBIMU CUCIIEMAMU CHUCTEHUS C OCHOBAHUAMU, OMIUYHBIMU
om 10;

8) yenybumu u pazeums npedcmasienust 0 HAMYPAIbHbIX YUCIAX U CBOUCMBAX OeTUMOCTNU,

9) Hayuumovcs ucnonb306ame nPUéMbl, PAYUOHATUUPYIOUUE BbIYUCIEHUS, NPUOBGpecmu
NPUBLIYKY KOHMPOIUPOBAND BLIYUCLEHUS, 8b10UPAS NOOXOOAWULL ONIsL CUTYAYULU CHOCOO.

JeiicTBUTEIbHBIE YHCJIA.

BbINnyCKHUK HAYYHTCS:

1) ucrosb30BaTh HAYAIbHBIC TPEICTABICHHS O MHOYKECTBE JICHCTBUTEIILHBIX YHCET,

2) BIIAJICTh MMOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTh €T0 B BHIUUCICHUSX.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

3) pazsums npedcmasienue o0 Hucie u YUCI08bIX CUCMEMAX OM HAMYPATbHbIX 00
0elicCmEUMeNbHbIX YUCETL, O POTIU BbIYUCTICHULL 8 YeTI08eUeCKOU NPAKMUKe,

4)  pazeumo u yenyoums 3HaHUS 0 OCAMULHOU 3aNUCU OCUCMEUMEbHBLX YUCET
(nepuoouueckue u Henepuoouueckue opoou,).

HN3mepenus, npuidInKeHUs1, OLEHKH.

BbinycKHUK HAYy4YHTCS:

1) wucmonp30BaTh B XOJ1€ PEIICHUS 3a/1a4 dJIeMEHTapHbIC IPECTABICHHUS, CBSI3aHHbIC C
MPpUOIMKEHHBIMY 3HAYCHUSIMHU BEJTMYMH.

BhInyCKHUK MOJTYYHT BO3MOKHOCTD!

2) nowsmv, UMO UUCLO8blE OAHHbBLE, KOMOPbIE UCNOAL3YIOMCS Ol XAPAKMEPUCIUKU
00beKmo8 OKpyHCalowe20 Mupa, A6IAIMCA NPeuUMyWecmeeHHo NPUOTUNCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHUU, COOePAHCAUUXCA 8 UHPOPMAYUOHHBIX UCMOYHUKAX, MOIHCHO
Cyoums 0 nocpeuHoOCmu NPUOIUNCEHUSL

3) nowusmoe, YUMo noepeutHOCmb Pe3yibmama 6blHUCICHUL OOJIHCHA OblMb COUSMEPUMA C
NOCPEeULHOCIBIO UCXOOHBIX OAHHDIX.

Aaredpanyeckue BbIpaKeHUs.

BbInyCKHUK HAy4YuTCH:

1) BiageTh MOHATUSAMH «TOXKAECTBO», KTOXKIECTBEHHOE MTPE0Opa30BaHUEY, PELIaTh
3aJauu, cojepkamue OyKBeHHbIE TaHHbBIE; paboTaTh ¢ popMysiaMu;

2) BBINOJNHATH NPeoOpa3OBaHUsl BBIPAKCHUH, COAEPIKAINIMX CTENIEHH C  IENBIMU
[IOKA3aTeJISIMU U KBaJIpaTHbIE KOPHU;

3) BBITNOJHATH TOXKICCTBEHHBIC TPE0OPa30BAHMUS PAIIMOHATBHBIX BHIPAKCHHUI Ha OCHOBE
MpaBWJI J€HCTBUI HaJl MHOTOWIEHAMU U alre0pandyeckuMu Jpo0simMu;

4) BBINOJHATH Pa3I0KECHUE MHOTOYJICHOB HA MHOXHTEIIH.



BbINyCKHUK MOJYYUT BO3MOKHOCTD:

5) mayuumovcs 8bINOIHAMb MHO20ULA206bIE NPEOOPA306AHUSL PAYUOHALLHBIX GbIPANCEHULL,
npUMeHsIsi WUPOKUl HAbop cnocobo8 u NPuémos;

6) npumensmo moowcoecmeennvie nNPeobpPaz306anus OISl PeuleHus 3a0ay U3 pPasiudHblX
pazdenos Kypca (Hanpumep, Ol  HAXONCOEHUs HAUOONbUIE2O/HAUMEHbULE2O0 — 3HAYEHUS.
8bLIPAIICEHUSL).

YpaBHeHus.

BbINyCKHUK HAYYUTCS:

1) pemiath OCHOBHBIC BHUJIbI PAI[MOHATIBHBIX YPABHEHUH C OTHON MEPEMEHHOMN, CHCTEMBI
JIBYX YpaBHEHHH C JBYMs IEPEMEHHBIMU;

2) MOHMMATh YpaBHCHHE KaK BaKHCWIIYI0 MAaTeMaTHYECKYyH) MOJEJb JJIs OMHUCAHUS U
W3YYCHHSI Pa3HOOOPA3HBIX PEANbHBIX CHUTYaIMi, pelarh TEKCTOBBIC 3a/la4ll alreOpandecKuM
METOIOM;

3) npuMeHsTh rpaduUYecKre MPEACTABACHUS [T UCCIICAOBAHMS YPaBHEHUI, UCCIICTOBAHHMS
Y PELICHUS CHCTEM YPaBHEHUH C IByMs IEPEMECHHBIMHU.

BbInyCKHUK MOJYYHT BO3MOKHOCTD:

4) oerademov CneyuanrbHbIMU NPUEMAMU DeWeHUs. YPAGHEHU U CUCmemM YPAGHEeHUl,
VBEPEHHO NPUMEHAMb annapam YpasHeHuul OJisi peuleHus pasHooOpA3HbIX 3a0ay U3
MAMeMamuKu, CMeXCHbIX NPEeOMemos, NPAKMUKU,

5 npumensms 2paguueckue npeocmaenenus Oas UCCACO08AHUSL VYPAGHEHUL, CUCTIEM
VpasHeHull, cooepacaujux byKkeeHHvle KO3POUYUeHMbI.

Hepagencraa.

BbInyCKHUK Hay4uTCH:

1) moHMMaTh M MPUMEHSATh TEPMUHOJIOTHUIO U CHMBOJIMKY, CBSI3aHHBIC C OTHOILICHHEM
HEPaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

2) pewath JMHEHHBIC HEPABEHCTBA C OIHOM IMEPEMEHHOW W HUX CHCTEMbI; pelaTh
KBaJ[paTHBIC HEPABEHCTBA C OMOPOH Ha rpaduyeckre npeCTaBICHNUS;

3) NpUMEHSTH armnapaT HEPaBEHCTB JUIS PEIICHUs 3a/1a4 U3 Pa3IMUHbIX Pa3/IeioB Kypca.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

4) pasnoobpasubiM npuémam O0OKA3amMenbCmeéd HepaseHCms; YEePEeHHO NPUMEHMb
annapam HepaseHcms Oisi peuleHuss PasHOOOPA3HLIX MAMeMamu4yeckux 3a0ay u 3a0ad u3z
CMEHCHBIX NPEOMeMO8, NPAKMUKU,

5) npumensmo epaghuueckue npedcmaenenus 0Nl UCCICO08AHUS HEPABCHCMS, CUCMEM
Hepagencma, cooepacauux OyKeeHHvle Ko3ppuyueHmul.

OcHoBHbIe NOHATHSA. YHCI0BBIC PYHKIHH.

BbinycKHUK Hay4YuTCs:

1) mnoHMMAaTP W WCHOJNB30BaTh (YHKIMOHAIbHBIC MOHSITUS U SA3BIK  (TEPMHUHBL,
CUMBOJINYECKUE 0003HAUEHUS);

2) crpouth TrpaduKH dIIEMEHTApHBIX (YHKIHIA; HCCIEN0BaTh CBOMCTBA YHCIOBBIX
(GyHKIIMI Ha OCHOBE M3Y4YEHMsI TOBEJECHUS UX I'paUKOB;

3) moHMMaTh (YHKIMIO KaK BaKHEHIIY0 MaTeMaTHYSCKYI0 MOJENb Ui OIHCAHHS
MIPOLIECCOB U SIBIIEHUM OKPY’KAIOIIEro MUPa, MPUMEHATh ()YHKIIMOHAIBHBIN A3BIK JUISI ONMCAHUS
Y MICCIIETIOBAHNS 3aBUCUMOCTEH MEXIY (PU3NIECKUMH BETHUNHAMHU.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

4) nposooums UCCIe008aHUS, CEA3AHHbIE C U3YUEHUEM C8OUCME QYHKYUL, 8 MOM YUCe C
UCNONbL306AHUEM KOMNbIOMEPA, HA OCHOBe 2pauKo8 U3YYeHHBIX QYHKYul cmpoumsv OoJee
C0JHCHBLE 2paghuKU (KYCOUHO-3a0anHble, C «BLIKOLOMbBIMUY MOYKAMU U M. N.);

5) ucnonvzoseamv GyHKYUOHANbHBIE NPEOCMABGIEHUS U CEOUCMEA (PYHKYULL OISl PEUEeHUs.
MamemMamuyeckux 3a0ay U3 pasiuidHslx paszoenos Kypcd.



YucJioBbIe MOCIEA0BATETbHOCTH.

BbINyCKHUK HAY4YUTCS:

1) moHMMaTh W HMCHOJB30BATh SI3BIK IOCIEIOBATEILHOCTEH (TEPMHHBI, CUMBOJIMYCCKUEC
0003HaYCHHUS ),

2) TpUMEHATh (OpMyYNbI, CBS3aHHBIE C aAPUPMETHUYECKOH M TIEOMETPUUYCCKOM
MPOTPECCUsIMU, M ammapar, CPOPMHPOBAHHBIA IPH HM3YyYCHUU JIPYTUX pasieiioB Kypca, K
PEILICHHIO 3a/1a4, B TOM YHCJI€ C KOHTEKCTOM M3 PealbHOW KHU3HH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

3) pewams KOMOUHUPOBAHHBIE 3A0AYU C NPUMEHEHUEM QOPMYNL N-20 YJIeHd U CYMMbl
nepeviX N YleHO8 apUGMemuyeckol U 2eoMempuyecKol npozpeccuil, NpUMeHsss Npu mMom
annapam ypasHeHull u HepaeeHCcms,

4)  nonumams apupmemuuecKylo U 2eOMempuyecKylo Nnpocpeccuu Kax —@OYHKyuu
HamypaibHo20 apeyMeHmd, CeA3bleamb ApUGMemuyecKyio npoepeccuro ¢ JUHEUHbIM POCHIOM,
2e0MempuyecKyio — ¢ IKCNOHEHYUATbHIM POCTIOM.

OnucarejibHAsA CTATUCTHKA.

BbInycKHUK HAYYHTCSl MCIOIB30BaTh MPOCTEHINME CIIOCOOBI MPEACTABICHUS U aHATN3a
CTATUCTUYECKUX JAHHBIX.

BbINyCKHUK MOJYYUT BO3MOKHOCTD NPUOOpecmU NepBOHAYANbHbIN ONbIM OP2aAHU3AYUU
cbopa OamHuIX NpU NPOBeOeHUU ONpoca 0OWECMBEeHHO20 MHEHUs, OCYUeCMmBIamsb UX aHaIu3,
npeocmasiims pe3yibmamsl ONpPoca 8 guoe madauysl, OUASPAMMDYL.

Cay4aiinblie COOBITHSI H BEPOATHOCTD.

BbinmycKHUK Hay4YHMTCH HAaXOJIUTh OTHOCUTENBbHYIO YacTOTY M BEPOSITHOCTh CIy4ailHOTO
COOBITHSI.

BbINYCKHUK NOJYYHMT BO3MOXKHOCTb #puoOpecmu ONnvlm NpoGeOeHUsl CIAYYAHbIX
IKCNEPUMEHINOB, 8 MOM YUCIE C NOMOWbIO KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHMeEPnpemayuu
Ux pe3yibmamos.

Kom0unnaropuka.

BbInycKHHUK Hay4YUTCs peliaTh KOMOMHATOPHBIE 331a4l Ha HaX0XJIeHHE YKiciia 00bEKTOB
I KOMOWHAIHI.

BbINYCKHHUK MOJYYHT BO3MOMKHOCTb HAYYUMbCA HEKOMOPLIM CHEeYUATbHbIM NPUEMam
peuteruss KOMOUHAMOPHBIX 3a0a.



Conep:kanue y4e0OHOr0o npeaMera B COOTBETCTBUYU ¢ OCHOBHOM 00pa3oBaTeIbHOM
nporpamMmoi ocHoBHOro oouero oopazosanuss MbOY «COLI Nel» r. CocHoropcka

Auredpa

Yuciaa

PanunonaabHbIe YHCIa

MHo0€ecTBO paliuOoHaIbHBIX uyncel. CpaBHEHUE pallMOHAJIBHBIX YKcel. [leficTBus ¢
palnoHaIbHBIMU YUCIaMu. Ipedcmasnenue payuonaibHo2o Yucia 0ecamudHou 0poosio.

HppanmnonajbHble yncia

ITonaTne uppanuoHansHOro yucna. Pacrno3znaBaHue uppauuoHaabHbIX yncen. [lpumepsr

J0Ka3aTenbcTB B anrebpe. MppanuoHampHOCTH 4YHCTIa \/E . IlpumeHeHne B TreoMeETpuUM.
Cpasnenue uppayuonanvhvix yucen. Muodxcecmeo OelicmeumenbHbIX YUce.

ToxnecTBeHHbIE IPe0OpPa30BaAHUA

YucnoBble 1 0yKBeHHbIE BBIPAKEHHS

Bripaxxenue ¢ nepeMeHHo#. 3HaueHue BblpaxeHus. [logcraHoBKa BeIpaXkKeHU BMECTO
MIePEMEHHBIX.

leabie BoIpamkeHUs

CreneHnsb ¢ HaTypalIbHBIM ITOKa3aTesneM U e€ cBoiicTBa. [IpeobpazoBanus BbIpaXKeHUI,
COJIEprKallMX CTENEHH C HaTypaJIbHbIM I10Ka3aTeNIEM.

OpHowieH, MHorowieH. JlelcTBUS C OAHOWIEHAMU W MHOTIOWIEHaMHU (CJIOXKEHHE,
BBIUUTaHUE, YMHOKEeHHE). DOPMYIBI COKPAIEHHOTO YMHOXKEHUS: Pa3HOCTh KBAaapaToOB, KBapaT
CYMMBI U pa3HoCTH. Pa3noskeHre MHOTOWIeHa Ha MHOXKUTEIN: BEIHECEHHE OOIIET0 MHOKHTEIS
3a CKOOKH, 2pynnupoexa, npumeHenue Gopmyl cOKpawéHno2o ymuodcenus. Keadpammwiii
MPEXUIEH, pa3NodiCceHUue KeaopamHo20 mpeéxuieHa Ha MHOICUMenu.

/{poOHO-panuOHAJIbHbIE BHIPAKEHHUS

Crenenp c uenbiM TmokazaTeneM. l[IpeoOpa3oBanue IpOOHO-TMHEHHBIX BBIPAKEHUM:
CIIO’)KEHHE, YMHOXEHHE, JIeNIeHUe. Aneebpauieckas Opobs. [Jonycmumbie 3Ha4eHUs: NEPeMEHHbIX
8 0pobHO-payuonanvusix evipadxcenusx. CoxkpaweHue ancebpauveckux Opobeti. Ilpusedenue
aneebpauueckux 0pobei k odwemy 3Hamenamento. [leticmeus ¢ aneedpauveckumu OpooOsmu.
Cll0diCeHUe, 8blYUMAaHUe, YMHOJICeHUe, OelleHUe, 8036e0eHle 8 CIENEeHb.

IIpeobpazosanue gvipasicenuti, cOOEPHCAUUX 3HAK MOOYIIA.

KBaaparubie kopHu

Apudmernueckuii KBaapaTHBIH KopeHb. [IpeoOpa3oBaHue BBIpaXKEHHH, COAEPIKALIUX
KBaJIpaTHbIE KOpPHU: YMHOJKEHHUE, [E€JICHHE, BBIHECEHHME MHOXUTEIS H3-T0J] 3HaKa KOpHS,
8HeceHUue MHOJNCUmeJisi N0O 3HAK KOPHSL.

YpaBHeHHS U HEPABEHCTBA

PaBencrBa

Yucnooe paBeHcTBO. CBOICTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ IEpeMEHHOM.

YpaBHeHust

[lonsiTue ypaBHeHHMsI M KOpHS ypaBHeHUs. [lpedcmaenenue o0 pagHoCUnbHOCMU
ypasuenuii. Obracmo onpedenenust ypagHenus: (001acms 0ONYCMUMbIX 3HAYEHUL NePEeMEHHOLL).

JInHeiiHOe YpaBHEHHE U €r0 KOPHHU

Pemenue nuHelHbIX ypaBHEeHUN. Jlunetinoe ypasuenue ¢ napamempom. Koauuecmeo
KOpHel TUHelH020 ypasHeHus. Peulenue Tuneunbix ypasHenuii ¢ napamempom.

KBaagpaTtHoe ypaBHeHHe U €10 KOPHH

KBampatuele ypaBHenus. HemonHble KBaapaTHble YypaBHeHHS. J[MCKpUMHUHAHT
KBaJpaTHOro ypaBHeHHs. DopMysa KOpPHEM KBaJApaTHOrO YypaBHeHHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. PerieHue KBaJpaTHBIX YpaBHEHHH: MCIOIb30BaHHE
dbopMynbl ISl HaxOXICHUS KOpHEH, epaguueckuil Memoo peuleHus, pasiodtceHue Ha
MHOJCUMeNnU, noooop KopHell ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo kopHeil
K8AOPAMHO20 YPAGHEHUs 8 3A8UCUMOCIIU OM e20 OUCKpumunauma. buxeadpammusvie ypasHeHus.
Vpasnenus, ceooumvle k aunelnvim u keaopamuwvim. Keaopammuvie ypasnenus ¢ napamempom.



JIpoGHoO-panuoHaIbHbIE YPABHEHUSI

Pemenue nmpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUH. Peuterie OpooHO-payuoHaIbHbIX
VPABHEeHUI.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepemenHol, epaghuyeckuii memoo. Hcnonvzoeanue ceolicme hyHKyull npu peulenuu YpasHeHull.

Tpocmetiwue uppayuonansuvle ypasnenus euda [ f( x)=a, \/f (x) = \/g (x) -

Vpaeuenus suda X' = a .Ypasnenus 6 yenvix uucuax.

CucreMbl ypaBHeHM

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JInHeiiHoe ypaBHEHUE C IBYMSI IEPEMEHHBIMHU.
Ipsamasn kax epaguyeckas unmepnpemayus JUHENHO20 YPAGHEHUs C 08YM5 NePEeMEeHHbIMU.

[TonsTue cucremsl ypaBHEHUN. Pemienue cuctempl ypaBHEHUM.

MeTo/b1 pelieHus: CUCTEM JTUHEHHBIX YPaBHEHUI € ABYMS MIEPEMEHHBIMU: 2paguieckuli
Memoo, Memoo Cl0AHCeHUsl, METO]] TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHcTBA. CBOMCTBA YHCIIOBBIX HEPAaBEHCTB. [IpoBepka cripaBeisiuBOCTH
HEPaBEHCTB IPH 33JaHHBIX 3HAYCHUSX MIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoit. CTporue u HecTporue HepaBeHCcTBA. OOacms onpedeneHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemenue nuHEMHBIX HEPABEHCTB.

Keaopamnoe nepasencmeéo u ezo peuwienus. Peuwenue Ke8aOpamuvlX HEPABEHCME:
UCNONb3068aHUE CBOUCME U 2pauKka K8aopamuuHou @QYHKYuu, Memoo UHMepsanos. 3anucs
peuterus KeaopamHo2o HepaseHCcmaa.

Pewenue yenvix u 0pobHO-payuonaibHblx HEPABeHCmME MemooOM UHMEPBAILOS.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM IepeMeHHOW. PerieHue cucteM HEpaBEHCTB C OJHOMU
MEPEeMEHHON: JIMHEHHBIX, Keadpamubvlx. V300pakeHHWe pelIeHUs CHCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM MPSIMON. 3aNKCh PellIeHUs] CUCTEMbI HEPABEHCTB.

DOYyHKIUH

IHonsitue pyHkuuu

JlekapToBbl ~ KOOpAMHATBl Ha  IUIOCKOCTH. @DOpMHpOBaHME MpPEJCTAaBICHUH O
METANpPEeIMETHOM TOHATUU «KOOPIUHATB. CrocoObl 3amaHus (QYHKIUN: aHATUTHYECKUH,
rpapuueckuii, Tabnnunbiif. I'papux ¢ynkuuu. [Ipumeps! GyHKUMH, MONTydaeMbIX B IpoLEcce
WCCIIEIOBAHMSI Pa3IMYHBIX PEabHBIX MPOIECCOB M pEIIeHUs 3a/1a4. 3HaUeHne (QYyHKIIUU B TOUKE.
CpoiicTBa (QyHKUMH: 00NacTh ONpEIeNeHHs, MHOXECTBO 3HAUEHHH, HYIH, MPOMEXYTKH
3HAKONIOCTOSIHCTBA,  YéMHOCMb/HeuémHOCmb,  TIPOMEXKYTKM  BO3pacTaHUsl U  yObIBaHWS,
HauOosblIee U HauMeHblee 3HaYeHus. VMccnenoBanue GyHKIUU 1O e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle gynkyuu.

JInneiiHass pyHKUIUsA

CpoiictBa u rpaduk nuHeHHOM QyHKIMH. VYTI0BOM KOIDOUIMEHT HPAMOM.
Pacnionoxxenne rpadguka muHEHHON QYHKIIMUA B 3aBUCUMOCTH OT €€ yrjoBoro ko3 duimeHTa u
cBOOOHOTO WieHa. Haxoorcoenue koa¢hghuyuenmos nuneinot yuKyuu no 3a0aHHbIM YCI0GUAM.:
npoxodcoeHue NPAMoU yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOLL
uepes OaHHYI0 MOYKY U NAPAJLIENbHOU OAHHOU NPAMOU.

Keaaparnunas gpyHkumus

CpoiictBa u rpaduk kBaapatuyHod ¢yHkuun (mapabona). [locmpoenue epaguka
Keaopamuynou @ynkyuu no mouxkam. HaxoxneHue HyJaed KBaApaTUYHOM (QyHKUUH,
MHOJICECMBA 3HAYEHUL, NPOMEINCYMKOB 3HAKONOCMOAHCIMEA, NPOMENCYMKOE MOHOMOHHOCU.

OOpaTHasi NPONOPUHOHATBHOCTD



k
CaoiicTBa QpyHKIMH Y = K y = —. 'mnepbona.
X x

I'pagpuku gynxyuir. I[lpeoopasosanue epagpuxa pynxyuu 'y ="=1(x) ona nocmpoenus
epaguxos pynxyuii 6uoa y = af (kx + b) + ¢ .

Kk
I'paduru pynxyuii y=a+-—, y=+/x, y=3x,y=|x.

IlociienoBaTeIbHOCTH M POTPECCHU

UucnoBass  mocienoBaTenbHOCTh.  [IpuMepsl  4MCIIOBBIX  ITOCJIEIOBATEIbLHOCTEM.
beckoneunsle mocnenoBarenbHOCTU. ApudMeTHdeckass mporpeccuss U e€  CBOMCTBa.
I'eomerpuueckas mnporpeccusd. Dopmyra obweco uieHa U CyMMbl N NEPEbiX UYNeHO8
apugmemuueckotl u ceomempuyeckol npozpeccuil. CXoo0auasics 2eomempuyecKkas npoepeccus.

Pelnenne TeKCTOBBIX 32124

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Pemenne TekcTOBBIX 331249 apudMeTrHuecKuM criocoooM. Mcnons3oBanue TabauIl, cxem,
YepTEkKEn, APYruX CPEACTB MPEACTABICHUS IAHHBIX MPU PEIICHUH 3aJa4H.

3agaun HA ABUKEeHUE, PA00Ty M MOKYNKH

AHanu3 BO3MOXKHBIX CUTyaI[iil B3aMMHOTO PacoioKeHUs1 00BEKTOB MPHU UX JBUKCHHUH,
COOTHOILIEHUS] 0OBEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOMN padoTe.

3agaum HA YACTH, 10, TIPOLEHTHI

Pemenue 3a1ay Ha HaXOXICHHUE YaCTH YKCIIA M YUCIIA IO ero yacTu. Pemenue 3a1ay Ha
MpOLEHTHI U Aonu. [IpuMenenne nponopiuii Npy petieHny 3aay.

Jlornueckue 3agaun

Pemenne noruveckux 3anau. Peuierue 102uteckux 3a0a4 ¢ noMowbto epagos, mabauy.

OcHoBHbIE MeTO/IbI pellieHHs] TEKCTOBBIX 3a/1a4: apuPMETUUECKU, anredpandeckuii,
nepebop BapuaHTOB. [lepsuunbie npedcmasieHuss 0 Opyeux Memooax peuleHus 3a0a4
(ceomempuueckue u epaguyeckue mMemoosl).

CraTuCTHKA M TeOpHs BEPOSATHOCTEH

Crarucruka

Tabnuunoe u rpaduueckoe MpPENCTaBICHUE [JaHHBIX, CTOJIOYAThIE U KPYroBBIC
TUarpaMMbl, TpaQuKH, TPUMEHEHUE auarpaMMm U TpaduKOB JIS OMHMCAHHS 3aBUCUMOCTEH
peabHBIX BENWYHMH, W3BJICUeHHE WHPOpMAIMK U3 TaOmuI, JAuarpaMM U Tpaduxos.
OnucarenpHble CTAaTHCTHYECKUE TOKA3aTelld YHUCIIOBBIX HAOOPOB: cpenHee apudmeTrndeckoe,
Meouana, HauOoIblllee W HaMMEHbIIee 3HAaYeHHUs. Mephl pacceMBaHUS: pa3Max, oucnepcus u
cmanoapmHuoe OmkJIOHeHue.

CrnydaiiHast ”3BMEHYMBOCTh. I3MEHUMBOCTH MpU U3MEPEHUX. Pewarowue npasuia.
3axonomepHocmu 6 USMEHUUBBIX BENUUUHAX.

CayuaiiHblie coObITHUS

CrnyyaiiHble ONBITHI (PKCIIEPUMEHTHI), AJIEMEHTapHbIE CilydalHble COOBITUS (MCXOJbI).
BepositHocTi  snemeHTapHbIX  coObITHL. CoOOBITHSI B CIy4alHBIX OKCIIEpUMEHTaX W
0JIarOMPUSITCTBYIOIINE AJIEMEHTapHbIE COOBITHA. BeposTHOCTH ciydaliHBIX COOBITHH. OMBITHI €
PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUSIMU. Kiaccuueckue BepOSTHOCTHBIE OIBITHI C
WCIIOIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuil ¢ nomowpito ouazpamm Jiiepa.
IIpomuseononoscusie cobvimus, obOveouneHue u nepecederue coovimuti. Ilpasuno crodiceHus
seposmuocmeti. Cnyuatinwiti  6vloop. Ilpeocmasnenue sxcnepumenma 6 8ude oOepesa.
Hezasucumvie  cobvimus. Ymnoorcenue  eeposmuocmeri  He3a8UCUMBIX  COObIMUIL.
Ilocneoosamenvuvie nezasucumvle ucnvimanus. llpencraBieHne o HE3aBUCUMBIX COOBITHSIX B
KU3HU.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymnoocenus, nepecmanogxu, ¢akmopuan uyucra. CouemaHus U UYUCILO
couemanui. @opmyna uucna covemanuil. Tpeyzonvuux Ilackans. Onvimel ¢ 60abUWUM YUCTOM
DPABHOBO3MOINCHBIX IJIEMEHMAPHBIX COObIMuULL. Boiuucnienue eeposimHocmelt 8 onblmax ¢



npumeHenuem KomoOuHamopuvlx gopmyn. Hcenvimanus bepnynnu.  Ycenex u  Heyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinvle eenuqunbl

3Hakomcmeo co CAYyHaUHbIMU BETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX
cayuainslx genuyun. Pacnpedenenue seposmuocmeii. Mamemamuuecxoe odcudanue. Ceoticmsa
Mamemamuyecko2o odxcuoanus. [lonamue o 3akone 6onvuux uucen. Mzmepenue sepossimuocmet.
Ilpumenenue 3akona OONBWIUX YUCEL 8 COYUONOSUU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneuenuu 6e30naACHOCMU HACENIeHUsL 8 UPE3BbIYALIHBIX CUMYAYUSIX.

HcTopust MaTeMaTuKu

Bosnuknosenue mamemamuku xax Hayku, smanvl eé pazeumus. OcHoBHbie pazoeinbl
Mamemamuxu. Bvloarowuecss mamemamuxu u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv mnosicecmsea npocmoix uucen. Yucna u onunst ompesrkos. PayuonanoHvle
yucaa. [lompebnocms 6 uppayuonanvhvix yuciax. [llkona Iugazopa

3apooicoenue ancebpvt 6 Hedpax apugpmemuru. An-Xopesmu. Pooicoenue 6yKeeHHOU
cumsonuxu. I1. @epma, @. Buem, P. Jlekapm. Hcmopus éonpoca o HaxodicoeHuu ¢hopmyn KopHeti
aneebpauveckux ypasHenuii cmenenetl, oonvuiux yemvipéx. H. Tapmanws, [Joc. Kapoano, H.X.
Abenv, D.1Ianya.

Tlossnenue memooa KoOOpOUHAM, NO3B0AAIOWE20 NEPEBOOUMb 2eoMempuiecKue 00beKmbl
Ha A3bIK aneeopul. llosenenue epaguxos hynxyui. P. [Jekapm, I1. @epma. [Ipumepsi pasnuunwix
cucmem KOOpoOuHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kporukax, uucia Pudbonauyu. 3adaua o
waxmamuotu docke. CX00UMOCmMb 2e0Mempudeckoll npocpeccuu.

Hcmoku meopuu eeposmuocmeli: cmpaxogoe oeno, azapmuvle uepvl. 11 Depma,
b.Ilackans, A. bepnynnu, A.H.Konmozopos.

Ponv  poccuiickux yuénvix 6 pazeumuu mamemamuxu: J1.Oinep. H.H.Jlobauesckuii,
11.J1. Yeoviues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u HABULAYKUX
Hayk, pazsumue poccutickoeo ¢noma, A.H.Kpwinos. Kocmuueckasn npoepamma u M.B.Kenowviuu.



Conep:kanue y4eOHOro npeaMera B COOTBETCTBUU C IPOTPaAMMOid
«Auaredopa» 7T—9 kuaaccel. [Ipeamernast innus yyeonukos F0.H. MakapbiueBa u ap.»

APUOMETUKA
PaHI/IOHaJIbeIe qyucJa. PacumpeHI/Ie MHOXCECTBAa HATYpPAJIbHBIX YHCEI OO0 MHOXECTBa
OCIbIX. MHnokecTBa HEJIBIX YUCEIT 1O MHOXKECTBA palliOHAJIbHBIX. PaLII/IOHaJ'IBHOG YHCJI0 KaK

OTHOLICHHUER, TIC m — 1ICJIOC YHUCII0, N — HaTypaJbHOE. Crerens ¢ OCJIBIM ITIOKAa3aTCJICM.
n

HeiicrBuTenbHbIe yncaa. KBanpaTHbelii KOpeHb U3 unciia. KopeHb TpeTbel CTeneHu.
3anuch KOPHEH ¢ TOMOIIBIO CTETICHH C APOOHBIM ITOKa3aTeeM.

[TonsTre 00 wWppanmoHATBHOM 4wucie. MppalroHanpbHOCTh YHCIAa U HECOM3MEPUMOCTH
CTOPOHBI M TUATOHAIN KBajipata. JlecaTHIHbIC MPUOIMKCHHUS UPPANMOHAILHBIX YHCETT.

MHOXECTBO  JI€UCTBUTENIBHBIX  YHUCE; IPEACTABICHHE  JIEUCTBUTENIbHBIX  YHCEN
0EeCKOHEYHBIMHU ACCITUYHBIMU Jpo0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YUCEIL.

Koopaunarnas npsimasi. 300paxenue yucen ToukaMu KOOPJAUHATHON MpsMou. YucioBbie
MIPOMEKYTKH.

N3mepenusi, npudamxeHus, oumeHkH. Pa3zmepsl O0OBEKTOB OKpYyKawllero mupa (0T
AJIEMEHTApHBIX YacTUI] 10 BceneHHOMN), NIUTENbHOCTh MPOILIECCOB B OKPYXKAIOIIEM MHpE.
Breigenenue MHOXHTEIS — CTCICHH JACCATH B 3amucu 4ducia. [IpubimmkéHHOE 3HAaYCHHE
BEJIMYUHBI, TOYHOCTH NpubImxkenus. [Ipukuaka u oreHka pe3yabTaToB BHIYUCICHHIA.

AJITEBPA

Adaredpanyeckne BbIpa:keHUsl. byKkBeHHbIE BbIpaXeHHs (BBIPAKECHUS C EPEMEHHBIMHU).
UucnoBoe 3HaueHUe OYKBEHHOIO BblpakeHus. JlomycTuMble 3HAa4Y€HHMsS] IE€PEMEHHBIX.
[ToncranoBka BeIpakeHHI BMECTO NepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu()METHUECKUX ACUCTBUI. PaBeHCTBO OyKBEHHBIX BBIpaKeHUH. TOXKIECTBO.

Crenenb C HaTypaJibHbIM IOKa3aTesneM U €€ cBoWcTBa. OJHOWIEHBI M MHOTOYJICHBI.
Crenenp MHorowieHa. CliokeHUE€, BBIYMTAHUE, YMHOXEHHE MHOroudjaeHoB. @dopmyisl
COKpAIlIEHHOTO YMHOXXEHMS: KBaJpaT CyMMbl M KBaAparT pazHOCTH. Popmyrna pa3HOCTH KBa-
nparoB. IIpeoOpazoBaHue 1en0ro BbIpaXXEHHUS B MHOrO4YIeH. Pa3nokeHue MHOrOYJEHOB Ha
MHOKHATEIU. MHOrOwIeHsl ¢ 01HOHM nepeMeHHoi. Kopenb MHorounena. KBaapaTHelii TpEXuIieH;
pa3iIoKEHUE KBAIPATHOTO TPEXWIEHA HA MHOKUTEH.

Anrebpanueckast aApoOb. OcHOBHOe CBoOicTBO anreOpanyeckoit apodu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHUE, JelieHue anreOpandeckux Apooei. CTeneHpb ¢ LeNbIM MOoKa3aTeleM U
CE CBOMCTBA.

PanmonanbHble BbIpayKeHUS U UX IpeoOpa3zoBaHus. J[okazaTenbcTBO TOXKIECTB.

KBanpatusie kopau. CBoiicTBa apupMETHUIECKUX KBaJAPATHBIX KOPHEH U UX MPUMEHEHHUE K
MpeoOpa30BaHUIO YUCIOBBIX BBIPAKECHHUHN U BHIYUCICHHSIM.

YpaBHenusi. YpaBHeHue ¢ oiHoM nepemeHHon. Kopenb ypaBHeHus1. CBOKWCTBA YHCIOBBIX
paBeHCTB. PaBHOCWIIBHOCTD YpaBHEHUI.

JluneitHoe ypaBHeHue. KaaapaTtHoe ypaBHeHue: (¢opMmyiaa KOpHEH KBaJpaTHOTrO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUH, CBOASIIMXCSA K JIMHEWHBIM U KBaJIPaTHBIM.
[Ipumepsl pemieHuss ypaBHEHUH TpeTbed M 4eTBEPTOM creneHed. PemieHune apoOHO-pa-
LHMOHAIBHBIX YPABHEHUM.

YpaBHEeHHE C JBYMsI NE€peMEHHBIMH. JIMHEWHOE ypaBHEHHE C JBYMs IE€PEMEHHBIMH,
IIPUMEPBI PELICHNS YPABHEHHN B IIEJIBIX YNCTIAX.

CucremMa ypaBHEHUW C JABYMsI MEPEMEHHbIMH. PaBHOCHIBHOCTH cHcTeM. CHUCTEMBI JIBYX
JIMHEUWHBIX YPAaBHCHUN C JBYMs IEPEMEHHBIMU; pELICHUE IIOJCTAHOBKOW M CIOKEHHUEM.
[IpuMepsI perieHnn CUCTEM HEIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

JlexkapToBbl KOOpPAMHATHI Ha IJIOCKOCTH. ['padmyeckass uHTEprpeTanus ypaBHEHUS C
IBYyMsI TepeMEHHBIMU. ['paduk JHMHEHMHOrO ypaBHEHHUS C JABYMsI TMEPEMEHHBIMH; YIIIOBOM
KO2(pPUIIMEHT IPSMOii; YCTIOBUE APATIETFHOCTH NMPAMBIX. ['padKku MpOCTEHIINX HETWHEWHBIX



ypaBHEHUM: TMapabojyia, Trurepoosa, OKPYXKHOCTh. ['paduueckas HMHTEpIpPETAIUs CHUCTEM
YPaBHEHUH C JBYMsl [IEPEMEHHBIMH.

HepagencrBa. YncioBbsie HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ ogHOM mnepeMeHHOM. PaBHOCMIBHOCTH HEpPAaBEHCTB. JIMHEWHBIE
HEpaBeHCTBa ¢ 0JHOU mnepeMeHHor. KBangparHbie HepaBeHCTBA. CHCTEMbl HEPABEHCTB C OJHOM
MepPEMEHHOM.

OYHKIINHU

OcHoOBHBbIE MOHATHA. 3aBUCUMOCTH Mexay BenuwumHamu. [lonstue pynkumu. O6nacth
onpeieNieHuss U MHOXEeCTBO 3HadeHH ¢yHkuuu. CnocoObl 3amanus QyHkuuu. ['padux
¢byaknuu. CpoiictBa (GyHKIMH, wux oroOpaxkenne Ha rpaduxe. [Ipumepsr rpadukoB
3aBHCHMOCTEH, OTpa)arouX peaabHble TPOLECCHI.

YucnoBble  QyHkuuu. DyHKIUW,  ONHCHIBAIONIME  MPSAMYHO W OOpaTHYIO
MPONOPIMOHATIFHBIC 3aBUCUMOCTH, MX TpauKu U cBoicTBa. JInHelHas QpyHKuus, e€ rpaguk u
cBoictBa. KBanparnunas ¢ynkmus, e€ rpaduk u cpoiicTBa. CreneHHble (YHKIHMU C HATy-
paNbHBIME [OKa3aTe/sIMU 2 U 3, uX rpaduky u cBoiicta. ['paduku byuxumii y =vx, y = x,
y = x|

YucioBble NocCjaeI0BaTeJbHOCTH. [IOHATHE YMCIOBOI TMOCIENOBATENBHOCTH. 3ajaHue
MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOU (hopMyIioi U GopMyIIoi n-To YieHa.

Apudmernueckass W reoMmeTpuueckas mporpeccuu. Dopmyiasl  n-TO YjIeHa
apuMeTHUYECKO U TeoMEeTPUYEeCcKOi MPOrpeccuii, CyMMbl MEPBHIX 7-X WieHOB. M300pakeHue
YJICHOB apU()METHUECKON U TEOMETPUYECKON MPOTrPECCHii TOUKaMU KOOPIMHATHON TUIOCKOCTH.

BEPOATHOCTBb U CTATUCTUKA

OnucarenbHasi cratucruka. [IpernctaBieHue JIaHHBIX B BHUAE TaOdMl, JUarpamwm,
rpapukoB. CrnydaiiHass HM3MEHYHBOCTh. CTaTHCTUYECKHE XapaKTEPUCTHKH HAOOpa JaHHBIX:
cpeaHee apudmernueckoe, MeauaHa, HauOoJbIllee U HaUMEHbIIEE 3HAYEHUS, pa3Max.
ITpencraBnenne o BHIOOPOYHOM HCCIICIOBAHUM.

Cayyaiinbie cOOBITHSI M BepOATHOCTb. [loHsATHME O Cily4allHOM OIBITE U CIIy4allHOM
coObITHH. YacToTa Cry4aiiHOTO COOBITHSI.

CraTtucTuueckuii NOJAXOJ K IOHATHIO BEPOSTHOCTU. BEposSTHOCTHM NPOTHBOIIOJIOKHBIX
coObITuii. HezaBucumble coObITHA. YMHOXKEHHE BEPOSATHOCTEH. JlocTOBEpHBIE U HEBO3MOXKHbBIE
coObITHs. PaBHOBO3MOXKHOCTB cOOBITHI. Knaccnueckoe onpezeneHre BEpOSsTHOCTH.

KomOunaropuka. PemeHne  KOMOMHATOpPHBIX  3agad  nepeOoOpoM  BapHaHTOB.
KomOunaTopHoe npaBuiio yMHokeHUs. [lepecTaHoBKkU U pakTopHal.

JIOTUKA U MHOXECTBA

TeopeTuke-MHOKeCTBEHHbIE TMOHATHA. MHOXXECTBO, JJIEMEHT MHOXKECTBA. 3ajaHue
MHOXECTB TIEPEUMCICHUEM DJIIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM. CTaHAapTHBIE
0003HaUEHUsI YHCITOBBIX MHOXECTB. [lycToe MHOMXECTBO U €0 oOo3HadeHHe. [1oIMHOXKECTBO.
OObenuHeHNe U TIepecedeHe MHOXKECTB, Pa3HOCTh MHOKECTB.

Wnmroctpanisi OTHOLIEHWM MeXAy MHOXECTBaAaMHM C IOMOILBIO Juarpamm Difepa —
BenHa.

JyieMeHTHhl JIoTuKHM. [loHSATHE O pPaBHOCWIBHOCTH, CJIEIOBAHUU, YIOTpeOIeHue
JIOTUYECKUX CBSA30K eCU ..., MO ..., 8 MOM U MOJLKO 8 MOM ClIyyde, TOTUUECKUE CBSI3KU U, UU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUH
Uctopust popmupoBaHus NOHATHS YUCIA: HATypajbHbIE YHCIA, APOOU, HEAOCTATOUYHOCTh
palMOHANBHBIX YKCEN JIUIi T€OMETPUUECKUX M3MEPEHUM, uppaluuoHaibHble yucia. CTapuHHbIE
cucteMbl 3anucu uucen. J[poobu B Basuione, Erunte, Pume. OTKpbITHE ACCATUYHBIX APOOEH.
CrapunHble cuctembl Mep. JlecsaTuuHble npoOM M MeTpuyeckas cucrema mep. IlosBrneHue
OTpULIATENBHBIX yncen U Hyisl. JI. Maraunkni. JI. Oinep.



3apoxaeHue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxxnenune OyKBEHHOU
cumBoiukH. I1. depma, @. Buer, P. Jlekapt. Mcropus Bompoca 0 HaX0xIeHUH (GOPMYI KOpHEH
anreOpanvecKux ypaBHEHHUH, HEpa3pelIMMOCTh B pajuKaliaX ypaBHEHUH CTENEeHH, OONbIICH
getbipéx. H.Tapranss, . Kapnano, H.X.A6ens, D. Nanya.

N300perenne MeTosia KOOPAUHAT, MO3BOJISIOLICIO MEPEBOIUTH FEOMETPHUECKHE O00bEKTHI
Ha s3bIK anreOpel. P. Jlexapt u II. ®@epma. [lpumMepsl pa3nuyHBIX CHCTEM KOOpAWHAT Ha
MJIOCKOCTH.

3anaga Jleonapno [Muzanckoro (dubonauym) o kKponukax, yncia dubOoHayun. 3agada o
IaXMaTHOM JTOCKeE.

Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe /€10, azapTHbie UTphl. II. @epma u b. Tlackans.
. bepunymu. A. H. Konmoropos.



TemaTn4eckoe IJIAHUPOBAHHE

B Tom uncie Ha

KOHTPOJIbHbIE
No HanMeHOBAHHE PAINSIOB, TeM KouunvecTBO " XapakTepucTHKA OCHOBHBIX BU/10B § }
4acoB AeATeIbHOCTH YYeHHKA (HAa YPOBHE Y4eOHbIX /IeiicTBHIA)
NpaKTHYeCKHe
padoThI
7 kJ1acc 140 10
1. BoIpa:keHus, TOK1eCTBa, ypaBHEHUsI 26 2
1-2 YucioBbie BEIPAKCHHS 2
3-4 BripakeHus ¢ nepeMeHHBIMH 2
5 CpaBHEHME 3HAYCHUH BBIPAKCHUM 1
6-7 CBoiicTBa AEHCTBUI HaJ| YMCIaMU 2 HaxomuTh 3HAYeHWS YUCIOBBIX BBIPAKEHHMH, a TaKKe
8-11 Toxnecta u TOKIECTBEHHbIE 4 BBIPOKEHUI C TICPEMCHHBIMH IPH YKa3aHHBIX 3HAYCHUSX
IIpeoOpazoBaHus BbIpaKEeHUI nepeMeHHbIX. Mcnonb3oBare 3Haku >, <, >, <, 4YATaThb W
12 KonrponsHast pabora Nel mo Teme: 1 COCTaBJIATh JIBOMHbIE HEpaBeHCTBA. BBHIMONHATH mpocTeifiue
«Boipaxenus, TOYX/1ECTBA, npeoOpa3oBaHUsl  BBIPAKCHWN:  MPUBOAUTH  TOAOOHBIC
TO’KJECTBEHHbIE TPE0Opa30BaHU» cllaraeMble, pacKpbIBaTb CKOOKM B CyMME WJIM Pa3HOCTH
13-14 YpaBHEHHE U €r0 KOPHU 2 BbIpakeHUI. Pemarh ypaBHeHus BUAa ax = b Mpu pasiIuyHbIX
15-17 JInneliHble ypaBHEHU ¢ OAHOU 3 3HaYeHHsAX a MU b, a Takke HECIOXHbIE YypaBHEHUS,
epeMEeHHON cBosmMecs K HUM. Vcnonp30Barh ammapar ypaBHEHUH LIS
18-21 Pelenue 3a1a4 ¢ NOMOLIBIO ypaBHEHUH 4 pELIEHHs TEKCTOBBIX 3aJay, MHTEPIPETHPOBATH PE3YJIbTAT.
22 Cpennee apudmerudeckoe, pasmMax U 1 Hcnonp30BaTh MPOCTEHIINE CTATHCTUIECKHAE XapaKTEPUCTHKH
Moza (cpennee apudmernueckoe, pasmax, MojJa, MeIuaHa) JUIs
23 MenunaHa Kak cTaTUCTHYECKast 1 aHaM3a psga JaHHBIX B HECIOKHBIX CHUTYaIHIX
XapaKTepUCTHKA
24-15 dopMyIbl 2
26 KontponpHas pabora Ne2 mo Teme: 1
«YpaBHEHUS»
2. ®yHKIMHU 18 1 Boruucnare  3HaueHuss (QYHKUMH, 3aJaHHON  (opMyIoH,
27 Yro takoe pyHKIHS 1 COCTaBIATh Tabuuubl 3HaueHud ¢Qynkuuu. [lo rpaduxy
28-29 Boruncnenne 3HadeHWM QyHKIMHA 11O 2 (GYHKIMM HAaXOOUTh 3HaueHUE (YHKIUM MO HU3BECTHOMY

bopmyie

3HA4YEHUIO apryMEHTa U pellaTh 00paTHyto 3aaayy. CTpouTh




30-33 I'paduxu Gyakmm 4 rpaguku  TPSAMON  MPOTMOPIUOHATHPHOCTH U JIMHCWHOU
34-36 [IpsiMass mponmopHMOHATBLHOCT H €6 3 (yHKIIMY, OMKCHIBATh CBOWCTBA 3TUX (PyHKIMiA. [loHUMATH,
rpaduk Kak BiMAeT 3Hak Kkoddpduuuenta k Ha pacmosjoxkeHue B
37-40 Jluneitnas GyHKIUS U ee rpadux 4 KOOpAMHATHOM I1ockocTu rpaduka ynkuuu y = kx, rue k #
0, Kak 3aBUCHT OT 3HauYeHUH k u b B3auMHOE pacmoioKeHue
41-43 3ajanue QYHKIUU HECKOJIBKUMU 3 rpapukoB  aByx Qyskumi Buma y = kx + b
dopmynamu WNurepnpetupoBath rpadukud  peallbHBIX — 3aBUCHMOCTEH,
44 Kontposnbhas paGora Ne3 mo Teme: omuchiBaeMbIX Gopmynamu Buaay = kx, rae k # 0 u
«DYHKIUY y=kx+b
3. CreneHb ¢ HATYPAJIbHBIM IOKA3aTeJ1eM 18 B . .
BIUMCIISITh 3HAYCHHUS BBIPAKCHUU BU T, —
45-47 OrmpezenieHne CTENEeHN ¢ HaTypallbHBIM 3 ol 3Haqe paxe lla a’, Iae a
MPOU3BOJBHOE YHCIO, N — HATypaJlbHOE YHCIO, YCTHO U
MOKa3aTeieM
= NUCBMEHHO, a Takke C T[OMOIIBI0  KaJbKyJIsATOopa.
48-50 YMHOXKEHME U [EeJIEHUE CTENICHEN 3 > m . M p
dopmynupoBaTh, 3aMUCHIBATH B CHMBOJMYECKOH ¢dopMe u
51-54 Bo3zBeneHue B cTeneHb NPOU3BEACHUS U 4 9
Cremenn 00OCHOBBIBATh ~ CBOWMCTBA  CTENEHH C  HATypaJIbHBIM
v nokazareysieMm.  IIpuMeHsATH  CBOWCTBA  CTENEHU  JUIA
55 OpHOWIEH M €r0  CTaHJApPTHBIN BUJ 1 .
npeoOpa3oBaHus  BbIpOKEHUN. BBIMONHATH  yMHOXKEHUE
OJTHOYJICHOB M BO3BEJICHUE OJAHOWICHOB B CTemeHb. CTPOUTH
56-57 VMHOXKEHIE OIHOWIEHOB. Bo3BeneHue 2 o _
rpadpukn GyHkuit y = X2 u y = x3. Pemars rpaduuecku
OJIHOYJICHA B CTENEHb _ —
58.59 o 5 3 > ypaBHeHus x2 = kx + b, x3 = kx + b, rne k u b — HexoTopbie
- VHKITUU Y = X2 1 Y = x3 1 uX rpaduxu M
60-61 O mpoOCTBIX W COCTAaBHBIX YHCITAX 2
62 KonTponbnas padorta Ne 4 o teme:
«CTeleHb ¢ HaTypaJIbHBIM ITOKa3aTelIeM)
4. MHOTrO4JI1eHbI 23
63-64 MHOrouJIEH U €ro CTaHJAapTHBIN BUJ 2 3anuchiBaTh MHOTOYJIEH B CTAaHAAPTHOM BHUJE, OIpPENEsATh
65-66 CrnosxeHue ¥ BEIMUTAHHE MHOTOYJICHOB 2 CTETNeHb MHOTOWICHA. BBIMOIHATH CIIOKEHHE W BBIYUTAHUE
67-70 VYMHOXEHUE 0JHOYIICHA Ha MHOTOUWICH 4 MHOTOYJICHOB, YMHOXX€HHE OJHOWIEHA Ha MHOTOWIEH U
71-73 BreiHecenne  o0miero MHOXHUTENs  3a 3 MHOTO4YJI€Ha Ha MHOTIO4WIeH. BBINOMHATH pa3ioxKeHue
CKOOKH MHOTOWICHOB Ha MHOMXHTEJH, HCIIOJNB3ysS BBIHECEHHUE
74 KonTtposnbHas pabota Ne 5 o teme: MHOXKHUTEJS 32 CKOOKM W Croco0 rpynmupoBku. [IpumMeHsTH
«MHOTOUIEHBI» JNEHCTBUS ¢ MHOTOUYJICHAMH TpPH PEIIEHUU Pa3HOOOPa3HBIX
75-78 VYMHOKEeHIe MHOTOWIEHA Ha MHOTOYJICH 4 3a71a4, B 4YAaCTHOCTH IIpH DPEMICHMU TEKCTOBBIX 3aa4 C
79-81 Paznoxenre MHOTOYICHA HA MHOKHATEITH 3 TIOMOIIBIO yPAaBHEHUHU
CIOCOOOM TPYIITUPOBKU
82-84 JleneHue ¢ OCTaTKOM 3




85

Kontponbras padota Ne 6 mo Teme:
«IIpousBegeHNEe MHOTOUJICHOBY

5. ®opMyJIbI COKPAILIIEHHOTO0 YMHOKEHHSA 23 Jloka3piBaTh  CHpPaBEIMBOCTD bopmyn COKpalIEHHOTO
YMHOXCHUS, IPUMCHATHL UX B HpCO6p330BaHI/IHX OEIbIX BI)Ipa)KeHI/II‘/'I
86-88 BO3BeI[eHI/Ie B KBaJparT " B Ky6 CYMMBI H 3 B MHOIOYWJICHBI, a TakKXE€ 19 Pas3IoOKCHHUI MHOTOWICHOB Ha
Pa3HOCTH ABYX BBIPAKEHHIA MHOYKHTEIH. Hcronp3oBaTth pasnHbIe peoOpa3oBaHus IIEITBIX
89'91 PasiioskeHne Ha MHOMKHTEIM C IOMOIIIBIO 3 BBIpAXXCHUU NTPU PCHICHUHN YPaBHCHUMU, I[OKa3aTeHI)CTBUC TOXICCTB, B
3aga4ax Ha JACJIMMOCTb, B BBIYHMCIICHUMW 3HAYCHHUU HCKOTOPLIX
(bopmyn xBazpara cyMMbl U KBajpaTa BBIPKEHHH C IOMOIIBIO KaJIbKyIATOpa
Pa3HOCTH
92-93 YMHOK€EHUE pa3HOCTH JIBYX BbIpAKEHUN 2
Ha X CYMMY
94-95 PaznokeHne pa3HOCTH KBaJApaToB Ha 2
MHOHUTEIH
96-97 Pa3noxxeHre Ha MHOXHUTETU CYMMBI U 2
pa3HOCTH KyOOB
98 KonTpomnbras padota Ne 7 mo teme:
«DOpMYITBI COKPAILIEHHOTO YMHOXCHHSD)
99-101 [IpeobOpazoBaHue 1EIOT0 BRIPAKCHHS B 3
MHOTOYJICH
102-105 [IpuMeHeHne pa3IuYHBIX CIIOCOOOB AJIS 4
pa3oKeHUs] HA MHOYKUTEIH
106-107 Bo3sBenenue aBy4ieHa B CTETICHD 2
108 KonTtponbHas padora Ne 8 o teme:
«IIpeobpa3oBaHue IETBIX BRIPAKECHUN
6. CucTeMbl JTMHEHHBIX YPABHEHU 17 OmnpenensTh, SBNSETCS JU Tapa YUCENl PEUICHHEM IaHHOTO
ypaBHEHMs C JAByMs IepeMeHHbIMH. Haxomuts nyTém
109-112 JIluneliHple  ypaBHEHUS C  JABYMA 4 nepebopa Lenble pelieHus] JUHEHMHOrO ypaBHEHHUS C JBYMsI
IepPEMEHHBIMH. nepeMeHHbIMU. CTpouTh rpaduk ypaBHeHUs ax + by = ¢, rae a
112-114 Cuctembl TMHEHHBIX YPaBHEHUH C IBYMs 2 # 0 wm b # 0. Pemars rpadpuueckum crocoOOM CHCTEMBI
NIEPEMEHHBIMU JUHEWHBIX YpPaBHEHUH C JByMs mHepeMeHHbIMH. [IpuMeHSTH
115-117 Croco0 moaCcTaHOBKA 3 Croco0 IMOJCTaHOBKHM M CIIOCOO CIIOKEHHUS MpU pPEUIeHUH
CHCTEM JIMHEHHBIX YypaBHEHMH C JBYMs I€pEeMEHHBIMHU.
118-119 Croco0b CIIOKEeHHUS 2 Pemiate  TexkcTOBBIE  3amauM, HCHOJB3YS B  KadyeCTBE
anreOpanyeckon MOJIeNTU cUCTEMY ypaBHEHUH.
120-122 Pemenue 3amau Cc TMOMOIIBIO CHUCTEM 3 WHTepnpeTnpoBaTh pe3ynbTar, MOJNYYCHHBIH INPH PEIICHAHN

ypaBHEHUH

CHUCTCMBI




123-124 JIuHeliHple HEpaBEHCTBA C IBYMs 2
NEPEMEHHBIMH U UX CUCTEMBI
125 Kontponbras padora Ne 9 o teme:
«CucTeMbl JINHEHHBIX YPaBHEHUI»
7. IloBTOpEeHUe 15
126 Bripaxxkenus. [IpeobpazoBanue 1
BBIPA)KCHU. Y paBHEHMS
127 OyHKIHMH 1
128 CreneHb ¢ HaTypalIbHBIM MTOKA3aTEIEM 1
129 Muorounensl. DopMyIbl COKpAIEHHOTO 1
YMHOXKEHUS
130 CucremMbl TMHEHHBIX YpaBHEHUN 1
131 Hrorosslii 3auer 1
132-133 Wrorosas koHTpoJIbHAs paboTa 2
134-136 Pemenue 3a1a4 ¢ moMoIbI0 ypaBHEHUN 3
137-138 DopMyJIbl COKPALLIEHHOTO YMHOXEHUS 2
139-140 OyHKIUS 2




B ToMm uncie

HA
e H Kosn4uecTBO | KOHTPOJBbHBIE XapakTepucTHKA OCHOBHBIX BH/I0B
0 anMMeHOBaHHe pa3/1esioB, TeM . .
4acoB 1 JAesITeJIbHOCTH YYeHUKA (Ha yPOBHE Y4eOHbIX JeiCTBUIl)
NMPaKTHYECKH
e
padoThl
8 kiacce 140 10
1. PauuonajabHbIe APOOH 30 2
1-2 ParnmoHanbHbIe BRIpaKeHUS 2 dopmynupoBaTh OCHOBHOE CBOMCTBO PallMOHAIBHOM IpOOU 1
3-5 OcHoBHOE CBOMCTBO poOu. CokpaiieHue 3 NPUMEHSATH €ro i npeoOpasoBanus apoOeld. BRIOMHATH
npobeit CIIO)KEHWE,  BBIYMTAHHE,  YMHOXXEHHE M  JICJICHHUE
6-8 CrnoxkeHnve ¢W BBIUMUTAHUE Ilp06ef/'1 c 3 panMoOHaJIBHBIX I[pO6€I>i, a TaKXe BO3BCACHUC I[pO6I/I B
OJIMHAKOBBIMM 3HAMEHATEIIAMU CTCTICHb.  BBINONHAT  pa3iuyHble  TpeoOpa3oBaHUs
9-13 ClloXeHHe U BblUuTaHHe apoleil ¢ 5 panMoHaNBHBIX BBIPAKEHUH, JOKa3bIBaTh TOXKIECTBA. 3HATH
pa3HBIMU 3HAMEHATEIISIMU CBOMCTBa (DYHKIMH Yy = 2 rne k # 0, u ymerb cTpouTh e€
14 Konrponbras padora Ne 1 mo Teme: 1 rpapuk. MCIONb30BaTh KOMIIBLIOTED JUIS  HCCIIENOBAHUS
«Cnoxxerue 1 BBIMHTaHHE APobeiD MOJOXKEHUs Tpaduka B KOOPAMHATHOW IUIOCKOCTH B
15-17 YMHO)eHue 1podeit. Bozsenenue 1podu B 3 3aBHCHMOCTH OT k
CTENEeHb
18-19 Jlenenue npobeit 2
20-24 ITpeoOpa3oBanue paloOHaIbHBIX 5
BBIPa)KCHU I
25-26 OyHKIHA Y = :I/I e€ rpadux 3
28-29 [IpencraBnenue npodu B 2
BUJIE CYMMBI Tpo0eii
30 KonTponbras padota Ne 2 o Teme: 1
«YMHOXEHHUE U JiesieHne pooeii»
2. KBaapaTHbie KOPHU 25 2
[TpuBOIUTE TPUMEPHI PAIMOHATBHBIX M HPPALMOHAIBHBIX
31 T ——— 1 amncen. Haxonute 3HaueHHs apu(METHYECKUX KBaJAPATHBIX
KOpHEH, HCIOoNb3ysl TpU HEOOXOAUMOCTH KaJbKYJISATOD.
37-33 TippalioHanbHbIe THena > Jloka3pIBaTh TEOPEMBI O KOpHE W3 TPOM3BENEHUS M JIPOOH,

ToxaectBo Va2 = |al, mpumensTe uX B mpeoGpa3soBaHMSX




34-35 KBagparusie kopHU. AprpMETHICCKUN 2 BeIpakeHU. (OCBOOOXIATHCS OT HMPPANUOHATBHOCTH B
) o a a
KBaApaTHBIN KOPCHb 3HAMECHATEIAX npo6eﬂ BHUIA Jf, J-—V . BriHOCUTE
+
36-37 VYpaBHeHnue xZ = a 2 b Vbive
MHO>KUTENb 32 3HAK KOPHA U BHOCHUTh MHOXKHUTENb IOJ 3HAK
v KopHs. Vcnosnp30BaTh KBagpaTHbIE KOPHU JUIS BBIPAKECHUS
38 Haxoxnenne npuOiImKeHHBIX 3HaYCHUH 1
MEPEMEHHBIX M3 T€OMETPHUECKUX M (PU3UUECKUX (POPMYIL
KBaJ[paTHOTO KOPHS
- . Crpouthb rpa(pm( (1)yHKLII/II/I y = \/x U WIJIIOCTPUPOBATDH Ha
39 ®yuxuus y = v/x u eé rpadux 1 . .
rpaduke eé CBOUCTBA.
40-41 KBanpaTHblii KOpeHb U3 IPOU3BEACHUS U 2
npodu
42-43 KBagparHblii KOpEHb U3 CTENIEHU 2
44 KonTponbnas padota Ne3 mo teme
«Apudmerndecknii KBaApaTHBIH KOPEHB
45-47 BrineceHne MHOKUTENSA 32 3HaK KOPHSL. 3
BHecenne MHOXKHTEIS 1OJT 3HAK KOPHS
48-51 [IpeoOpaszoBanue BBIPAXCHHH, 4
coJieprKalluX KBaJpaTHbIE KOPHU
52-54 [IpeobOpazoBaHue TBOWHBIX PaIUKAIOB 3
55 KontponbHas padora Ne 4 o teme:
«IIpeobpazoBaHue BEIpAKECHUI»
3. KBaapaTrHble ypaBHeHHS 30
56-58 HenoHble KBajpaTHbIE ypaBHEHUS 3 Pemate kBagpaTHble ypaBHeHUs. HaxoauTe mogbopoM KopHU
KBa/IpaTHOT'O ypaBHEHUs, UCIOJIb3Yys TeopeMy Buera.
590-63 DopMyITa KOpHEH KBaApaTHOTO 5 HccnenoBaTh KBajipaTHbIe ypaBHEHUS MO JUCKPUMHHAHTY U
ypaBHeHHs koa¢pdunrentam. Pemats 1poOHBIE palliOHaIbHbBIE
64-67 Pellierue 337124 ¢ HOMOIIBIO KBAAPATHBIX 2 YPaBHEHMsI, CBOJIS pellIeHUE TAaKUX YPAaBHEHHH K PEILICHHIO
ypaBHeHHi JTMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUH C MOCIIETYIOIIAM
68-71 Teopema Buera 2 UCKJIIOUEHUEM MTOCTOPOHHUX KOpHEH. Pemars TekcToBbIe
3a/1a4M, UCIOJIb3YS KBaJIpaTHbIE U IPOOHBIE ypaBHEHUS
72 KonrtponsHast pabora Ne 5 o teme:
«KBanparHsle ypaBHEHHUS»
73-76 Pemenne  mpoOHBIX palMOHAIBHBIX 4

YpaBHEHUU




77-81 Pemenue 3a1a4 c MIOMOILBIO 5
paLMOHAIbHBIX YPABHEHUIN
82-84 YpaBHeHUs ¢ mapaMeTpoM 3
85 KontponbHas padota nmo Teme «J{podHbie
panroHaIbHbIe YPABHEHUS
4. HepaBencTBa 24 @opMynupoBaTb U JOKa3blBaTb  CBOWCTBA  YHUCIIOBBIX
HepaBeHCTB. Vcnonb30BaTh anmapar HEpPaBEHCTB JUISl OLEHKH
86-88 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA 3 MOTPEUIHOCTH W TOYHOCTH  NpuOmmkeHus. Haxoauty
nepeceyeHrue M OOBEJUHEHHE MHOXECTB, B YaCTHOCTH
89-90 CBOIACTBa YHUCIIOBBIX HEPABEHCTB 2 YUCIIOBBIX NPOMEXYTKOB. Pemiars JIMHEWHbIE HEPABEHCTBA.
Pemate cucteMsl JIMHEHHBIX HEPABEHCTB, B TOM YHCJIE TAKHX,
91-92 CroxeHue 1 yMHO)KEHHE YHCIIOBBIX 2 KOTOpBIE 3aIIMCaHbl B BUJIC JBOIHBIX HEPaBEHCTB
HEPaBEHCTB
93-94 [TorpentHocTh ¥ TOYHOCTH MPUOTMHKCHHS 2
95 KontponbHas padota Ne7 o teme
«HucnoBbIe HEPABEHCTBA U UX CBOMCTBA»
96-97 [lepeceueHre U 00bETUHECHUE MHOKECTB 2
98-99 UricroBble MPOMEXKYTKH 2
100-103 | PemieHue HEpaBEHCTB € OJJHON MEPEMEHHOM 4
104-106 | Pemenue cucteM HEpaBEHCTB C OHOM 3
IIEPEMEHHOM
107-108 | Jloxa3aTenbCTBa HEPABEHCTB 2
109 KonTtpomnsHast padora Ne§ o reme
«HepaBeHcTBa ¢ OTHOM NIEPEMEHHOM U UX
CUCTEMBI»
5. Ctenens ¢ meJbIM MoKa3aTesieM. JJIeMeHTbI 13 3HaTh oOmNpeAeleHHEe M CBOWCTBA CTENEHH C  LEJIbIM
CTATHCTUKH nokazareieM. [IpUMEHATH CBOWCTBa CTEMEHH C IEJIBIM
110-112 | OnpenenexHue CTENEHHU C EJIBIM 3 [IOKa3aTeleM  IpU  BBIIOJIHEHWH  BBIUMCIEHHH U
OTPHIIATEIEHBIM TIOKA3aTeIeM npeoOpa30BaHUM BhIpaKEHUH. VCromp30BaTh 3ammch Yrcel B
113-115 | CBoiicTBa CTENEHU C LIETIbIM MTOKa3aTeIeM 3 CTaHJAapTHOM BHJ€ [UIsl BBIPRKEHHMS M COIOCTABIICHUS




116-117 CrannmapTHBIN BU YncIa 2 pasMepoB  OOBEKTOB,  JUIMTEIHHOCTH  TPOIIECCOB B
OKpYXaroIiem MHUpE. [IpuBoauTH PUMEPHI
118 KonTponbnas padora Ne 9 o teme: pPENpPe3CHTaTUBHON W HEPENpPe3CHTATUBHON  BHIOOPKH.
«CTermeHp ¢ IEeNBIM MOKa3aTeleM» W3Bnekarb  uHpopManmuioo U3 TAaOMUIl  4acTOT U
6. DJIeMeHTBI CTATUCTHKH OpraHW30BBIBATh HMH(POpPMAMIO B BHJAE TaONHI[ YaCTOT,
CTPOUTh HMHTEpPBaNbHBIA psn. Vcmonb3oBaTh HarisigHOE
119 COop u rpynnupoBKa CTaTUCTHUYECKUX 1 MPEJICTABICHUE CTATUCTHUECKON HHPOPMAIINH B BHJIC
JAHHBIX CTOJOYATHIX M KPYTOBBIX AHArpaMm, MOJIUTOHOB, THCTOTPaMM
120 Harmsimaoe MIPEJCTaBIICHUE 1
CTaTUCTHUYECKON MHPOpPMALIUU
121-122 | dysknum y=X ' ¥ y=X 2 U UX CBOMCTBA 2
6. IloBTOpEeHue 18
123 PanmonansHbIe 1poOH. 1
124-125 | KBagpaTHble KOpHU 1
126 JlpoOHbIe palMOHaIbHbIE YPAaBHEHUS 1
127 HepaBenctBa ¢ oHOM epeMEeHHON U UX 1
CUCTEMBI
128 Crenens C 1IeJIbIM TIOKa3aTeneM 1
129 Hrtoroserit 3auet 1
130-131 | UroroBast KOHTpoJIbHas paboTa 2
132-134 | Pemenue 3aa4 ¢ HIOMOIIbIO KBaIPATHBIX U 3
JPOOHBIX paIlMOHATBHBIX YPABHCHHIMA
135-136 | IIpeoOpa3oBaHue pariOHATBHBIX 2
ypaBHEHUH
137-138 | HepaBeHcTBa ¢ OHON NTEPEMEHHOMN 2
139 [Ipumenenue cBOMCTB apuMETHIECKOTO 1
KBaJIPAaTHOT'O KOPHS
140 DNeMEeHTHI CTATUCTHKHU 1




B ToM uncie Ha

KOHTPOJIbHbIE
e HaumenoBanmue pase;ios, Tem KouunyecTBO " XapakTepucTHKA OCHOBHBIX BH/10B } §
4acoB AesITeJIbHOCTH YYeHUKA (HA YPOBHe Y4eOHBIX el CTBHUI)
NpaKTHYecKue
padoThI
9 kJ1acc 140 8
1. Kaapatuunas GpyHkuus 29 2 Boeruucnsts 3Hauenus GyHkuu, 3agaHHoin Gopmysion, a
1-7 DyYHKIMU U UX CBOKCTBA 7 Takke IByMs U Tpems opmyiaamu. ONUChIBaTh CBOKWCTBA
8-12 KBagpaTHblii TpexuiieH 5 (yHKIUI Ha OCHOBE UX rpauecKoro MpeCTaBICHUS.
13 KonrpoasHas pabora Ne 1 mmo teme: 1 NuTtepnperupoBath rpaduku peaqbHbIX 3aBUCUMOCTEH.
«DyHKIIUYU U UX CBOWCTBA» IToka3pIBaTh CXEMaTUYECKH IIOJIOKEHUE HA KOOPAUHATHOMN
14-24 KBanparuunas Gynxuus u e€ rpapux 11 IUIOCKOCTH TrpadukoB (GyHKuui y =ax?, y=ax?+n,y =
25-28 Crenennas ¢pyunkuus. Kopenb n — oit 4 a(x — m)2. Crpouts rpaduk Gpyukuun y = ax2 + bx + ¢,
CTENEHU YMETb YKa3bIBaTh KOOPAMHATHI BEPUINHBI TApa0oIbl, €€ OCh
29 KOHTpOJ’IBHaH pa60Ta Ne 2 o Teme: 1 CUMMCTpPHH, HAIIpaBJICHUEC BETBEH Hapa6OJ'ILI. I/I306pa)KaTL
((KBaI[paTI/ILIHaﬂ u CTEIICHHAasA CXEMATHNYCCKU Fpa(i)I/IK q)YHKHI/II/I y = X"C 4ETHBIM U
byHKIII HeuéTHBIM N. TIoHMMAaTh CMBICT 3amucei Buga Va, vanu T.
1., T1Ie a — HEeKOTopoe yucio. FiMeTs mpencraBieHue o
HAXO0XJICHUU KOPHEU N-i CTeNeHH ¢ MOMOIIbIO KaJbKyIATOpa
2. YpaBHeHHMsI W HEPaBeHCTBA ¢  OJHOI 20 1 Pemate ypaBHeHMs TpeTbed W YETBEPTOM CTENEHU C
nepeMeHHOMH IIOMOLIBIO  PA3NOKEHUSI HAa MHOXHUTEIM U BBEICHUS
30-41 YpaBHEHMS C ONHOM IEPEMEHHON 12 BCIIOMOTATENbHbIX IE€PEMEHHbIX, B YAaCTHOCTU pelIaTh
42-48 Hepasencrta ¢ 01HO# mepeMEeHHOM. 7 OuKBasipaTHbIe ypaBHEHUs. PemaTh ApoOHbIE pallMoOHaIbHbIE

YpaBHEHUS, CBOJS UX K LEIBbIM YPABHEHHSIM C ITOCIEYIOIIEN
IIPOBEPKOU KOPHEH.

Pemate  HepaBeHCTBA  BTOPOM  CTENEHH,  HCIOJB3Ys
rpapuyeckue  mpejacTaBieHus.  Mcmonp3oBaThb  METOJ
WHTEPBAJIOB JUIsI PELICHUs HECIOXHBIX PpallOHAIbHBIX
HEPaBEHCTB




49 Kontponbnass pabora Ne 3 mo Teme:
«YpaBHEHMSI U HEPABEHCTBA C OJIHOU
MIEPEMEHHON»
3. YpaBHeHUsI 4 HEPABEHCTBA C IByMH 24 Crpouts rpaduku ypaBHEHHIl C JByMS NEPEMEHHBIMH B
nepeMeHHbIMU MPOCTEHIINX ClTydasx, Koraa rpadukoM sBISETCS MpsiMas,
50-65 VYpaBHeHuUs C IByMs IEPEMEHHBIMU U 16 napaboina, rumnep0oiia, OKpYXHOCTh. Mcmonb3oBarh uX AJis
UX CUCTEMBI rpaUyecKoro pemieHuss CHUCTEM ypaBHEHUH C JByMs
66-72 HepaBencta ¢ AByMs epeMEHHBIMU U 7 nepeMeHHbIMH. Pemate crnocoOOM TMOJCTAaHOBKH CHUCTEMBI
UX CUCTEMBI JIBYX ypaBHEHUU C IBYMsI MEPEMEHHBIMH, B KOTOPBIX OJHO
73 Kontponbnas padora Ne 4 o Teme: ypaBHEHUE TIEPBOM CTENEHH, a JPYyroe — BTOPOM CTEICHH.
«YpaBHEHUS 1 HEPABEHCTBA C JIBYMS Pemarp TeKCTOBBIE 3ajqadd, UCIHONB3YS B  KadecTBE
MIEPEMEHHBIMI) anredbpanvecKkoil MOJIeIN CUCTEMY YPaBHEHU BTOPOM CTETIEHU
C JByMs IEpPEMEHHBIMU, DEIIaTh COCTABIICHHYIO CHCTEMY,
HMHTEPIPETUPOBATH PE3YNIbTAT
4. Apudmerunyeckasi " reoMeTpuyecKas 17 [IpuMeHsSITh ~ WHACKCHBIE  OOO3HAYCHWS  JUIS  YICHOB
NpOrpeccuu nocnenoBarenbHocTeil.  [IpuBoauTes  mpuMepsl  3aqaHUsS
74-81 Apudmernueckast nporpeccus 8 MOCJIeI0BAaTENbHOCTEH (POPMYIIOH N-TO YiIeHa U PEKYPPEHTHOM
82 KoHTtposbHas padora Ne 5 o Teme: dbopmynoii. BeiBoguTh popmMymsl n-To uieHa apudMeTuyecKoit
«Apumerndeckasi IpOTrPeCcCcUs» MPOTPECCUU M TEOMETPUIECKOM MPOTPECCHU, CYMMBI TIEPBBIX N
83-89 ['eomeTpuyeckast IpoOTrpeccHst 7 YJIeHOB apu(MeTHyecKol ¥ TIeOMETPHUYECKON MpOorpeccuii,
90 KOHTpOHBHaH pa60Ta Ne 6 110 Teme: pemarth 3a4a4M C UCIOJIB30BAHUEM 3THUX CbOpMy.H. JlokasbIBaTh
«[CeoMeTprUecKas IPOrpeccHs XapaKTepUCTHUECKOE CBOMCTBO apudMeTHuecKoi u
reOMETPUYECKON Iporpeccuid. Pemars 3agauv Ha CIOKHBIE
MPOLIEHTHI, UCTIOJIB3YsI MPU HEOOXOAMMOCTH KATBKYISTOP




5. DJeMeHTbl KOMOHMHATOPMKM M  TeOpHH

17

Bremonaute mnepebop BceX BO3MOXKHBIX BapUAHTOB  JUIS

BePOSATHOCTEH nepecu€ra 0ObEKTOB W KOMOWHanui. [IpUMEHSATH MpaBHIIO
91-101 D1eMeHTbl KOMOUHATOPUKU 11 KOMOMHATOPHOTO yMHOXCHHUs. Pacro3HaBaTh 3ajadd  Ha
102-106 HavanpHble CBeACHHS U3  TEOPHUH 5 BBIYHMCIICHHE YKCJIa TIEPECTAHOBOK, Pa3MEIIEHUN, COYCTaHUI

BEPOSITHOCTEH U TPUMEHSATh COOTBETCTBYIOUIME (OPMYINbL. BBIUHCIATH
107 Kontponbnast pabora Ne 7 mo Teme: 4acToTy ciy4aiiHoro coObiTus. OlLIEHHBaTh BEPOATHOCTD
«DNneMeHTbl KOMOWHATOPUKH U TEOPHH CIIy4aifHOTO COOBITHSI C TIOMOIIBIO YAaCTOTHI, YCTAaHOBICHHOM
BEPOSTHOCTEW» ONMBITHBIM yTéM. HaxomuTh BEpOATHOCTh CIYYaiHOTO
COOBITUSI HA  OCHOBE  KJIACCUYECKOTO  OIpEeIICHUS
BEPOSITHOCTH. [IpUBOIUTH TpPUMEpPBI  JIOCTOBEPHBIX U
HEBO3MOXKHBIX COOBITHIA
6. [ToBTOpEeHUe 33
108-109 Boruncnenus 2
110-111 ToxxnecTBeHHBIC TPEOOPa3OBAHUS 2
112-113 YpaBHEHUS U CUCTEMBbI YpaBHEHUN 2
114-115 HepaBeHcTBa U cCTEMBl HEPABEHCTB 2
116-117 OyHKIIH 2
118-119 HroroBast KoHTpoIbHAs paboTa 2
120-121 KBagpartubie kopau. CteneHu. 2
122 Apudmerndeckast mporpeccus 1
123 I"'eomeTpryeckas nporpeccus 1
124-125 OneMeHTbl KOMOMHATOPUKH U TEOPUU 2
BEPOSITHOCTEH
126-127 Pemienne TekCTOBBIX 3a/1a4 2
128-129 [Toctpoenue rpauKoB, coiepKaIux 2
3HAK MOJIYJIS
130-131 CucreMbl TUHEIHBIX HEPABEHCTB 2
132-133 KBanparHble HepaBeHCTBA 2
134 Jlunelinas GyHKIUSA 1
135-136 KBanparnunast GyHKIHIS 2
137-138 VYpaBHEHHE ¢ TapaMeTPOM 2
139-140 O060061IEHNE 5 CUCTEMATH3ALU 2

HU3YUCHHOTI'O 3a I'0J
















