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I[lnanupyeMble pe3yjbTaTbl OCBOEHHMSI OOYYAIIIMMHUCH OCHOBHOM 00pa3oBaTeILHOM
MPOrpaMmMbl OCHOBHOI'0 00111ero 00pa3oBaHusl.
[Tnanupyemblie pe3ysabTaThl OMUPAIOTCS HA BEAYIIUE IEJIEBble YCTAHOBKU, OTPa’KAIOIIUE

OCHOBHOI1, CYIITHOCTHBIM BKJIaJ] K&KI0M U3y4aeMOl MPOrpaMMbl B Pa3BUTHE JTUYHOCTH 00ydaro-
HIUXCS, UX CIOCOOHOCTEH.

B cTpykType miiaHupyeMbIX pe3yabTaTOB BBIICISETCS CIEIYIOIINE TPYIIIbL:

1.1. JInuHOCTHBIE PE3yNIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTEeILHOM MPOTPaAMMBI:

1. Poccuiickasi rpaxk1aHCKasi HACHTUYHOCTH (MMaTPUOTHU3M, YBaxkeHHEe K OTeUecTBY, K MPOILLJIOMY
U HACTOSILIEMY MHOTOHAIlMOHAJIbHOIO Hapojaa Poccuu, 4yBCTBO OTBETCTBEHHOCTU M JA0Jra Ie-
pen Poaunoii, naentudukanus ceds B KadecTBe rpakaaHnHa Poccuu, cyObeKTHUBHasl 3HAYM-
MOCTb HCIIOJIb30BaHMsI PYyCCKOTO sI3bIKa M SI3bIKOB HapoAoB Poccuu, 0CO3HAHUE M OLIyLICHHUE
JUYHOCTHOM COMPHUYACTHOCTH cyabOe poccuiickoro Hapoaa). Oco3HaHHWe STHUYECKOW MpHUHA-
JISKHOCTH, 3HAaHHE UCTOPUH, A3bIKA, KYJIBTYPBl CBOET0 HApOJa, CBOETO Kpasi, OCHOB KYJIbTYypPHOTO
Hacyeausi HapoJoB Poccun u denoBeuyecTBa (MIEHTUYHOCTh YENIOBEKA C POCCUKMCKONW MHOTOHA-
[IUOHATIBHOM KYJIBTYpPOM, CONMPUYACTHOCTh UCTOPUM HAPOJOB U TOCYAAPCTB, HAXOJIUBIINXCA HA
TEppUTOpUU coBpeMeHHOU Poccum); mHTEpropu3anus ryMaHUCTUYECKHUX, IEMOKPAaTUUECKUX U
TPaJUIIMOHHBIX LIEHHOCTEH MHOTOHAIMOHAJIBHOTO poccHiickoro obmiectBa. Oco3HaHHOE, yBa-
JKUTEJIbHOE U 10OpOKeNnaTelbHOE OTHOLIEHUE K UCTOPUH, KYJIbTYpE, PETUTHH, TPAAULIUSIM, SA3bI-
KaM, IEHHOCTSIM HapoaoB Poccuu u HapoJ0B Mupa.

2. '0TOBHOCTb 1 CIIOCOOHOCTH O0YYAIOMIMXCA K CAMOPA3BUTHIO M CAMOOOPa30BAHUIO HA OCHOBE
MOTHUBALMM K OOYYEHUIO U MO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U IO-
CTPOCHUIO JaJbHEUIICH MHIUBUAYAILHOW TPACKTOPHH OOpa3oBaHMs Ha 0a3e OPUEHTHPOBKH B
mupe npodeccuil u npodeccuoHaNbHBIX MPEANOYTEHUH, C yYETOM YCTOHYMBBIX MO3HABATENb-
HBIX UHTEPECOB.

3. PazBuroe MopanbHOE CO3HAHKE U KOMIIETEHTHOCTh B PEIIEHNH MOPAIbHBIX MTPOOJIEM Ha OCHO-
BE€ JIMYHOCTHOTO BbIOOpa, (popMHUpOBaHNE HPABCTBEHHBIX UYBCTB M HPaBCTBEHHOT'O IOBEICHUS,
OCO3HAaHHOT'O U OTBETCTBEHHOI'0 OTHOIIEHHSI K COOCTBEHHBIM MOCTYIKaM (CIOCOOHOCTh K HPaB-
CTBEHHOMY CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBAKUTEIILHOE OTHOILIEHUE K PEJIUTHU-
O3HBIM YYBCTBaM, B3IJIAJaM JIIO/IEH UM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX HOPM MOpaJii, HpaB-
CTBEHHBIX, JYXOBHBIX HJ€AJIOB, XPAaHUMBIX B KYJIbTYPHBIX TpagulMsIX HaponoB Poccuu, rotos-
HOCTh Ha MX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHMUYEHUIO B MOCTYIKAaX, MOBEACHUH, PACTOUYM-
TEJIbHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTh NMPEICTABICHUNH 00 OCHOBaX CBETCKOW 3THKH,
KYJIBTYPbl TPAaIAULIMOHHBIX PEJIMTUI, UX POJIU B Pa3BUTUU KyJIbTYpBl U HcTOpuu Poccun u yeno-
BEYECTBA, B CTAHOBJIEHHUU T'PAXJTAHCKOTO OOIIECTBAa M POCCHICKON rocylapCTBEHHOCTH; MOHU-
MaHHME 3HAUYEeHUs HPABCTBEHHOCTH, BEphl U PEIIUTHM B KM3HM YEJIOBEKA, CEMbU M OOIIECTBA).
CdopMUpoBaHHOCTH OTBETCTBEHHOI'O OTHOILIEHUS K YYEHMIO; YBa)KUTEIHHOTO OTHOILIEHUS K
TPYZAy, HAJIMUYUE OMbITA YYaCTUS B COLUAIBHO 3HAYMMOM TpyAe. Oco3HaHUE 3HAYEHUSI CEMbU B
’KU3HU YeJIoOBeKa U oOlIecTBa, MPUHATUE [IEHHOCTH CEMEMHOM KU3HU, YBAKUTEIBHOE U 3a00TIIH -
BOE OTHOIIEHHUE K YJI€HaM CBOEH CEMbH.

4. CchopMupOBAaHHOCTb LIEIIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTUKH, YUUTHIBAIOIIETO COLUAIBHOE, KYJIbTYpHOE,
S3BIKOBOE, JTyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHpa.

5. OCOSHaHHOe, YBAXKHUTCIIBHOC U I[O6pO)KeJ'IaTeJ1LHOC OTHOILICHHUE K APYIrOoMYy YCIIOBCKY, €TO



MHEHUI0, MUPOBO33PEHUIO, KYJIBTYPE, A3bIKY, BEPE, IPAXKTAHCKONW MO3ULHUH. [ 0TOBHOCTB U CIIO-
COOHOCTH BECTH JHAJIOT C JPYTUMH JIFOJIbMH U JIOCTUTATh B HEM B3aUMOIIOHUMAHHUS (MJCHTUDH- KaIHs
ce0sI KaK TIOTHOMPABHOTO CyOheKTa OOIICHHUS, TOTOBHOCTh K KOHCTPYHPOBaHHUIO 00pa3a mapTHepa 1o
JINAJIOTy, TOTOBHOCTh K KOHCTPYHUPOBAHHIO 00pa3a JOMYCTUMBIX CITOCOOOB JIMAJ0- I'a, TOTOBHOCTh K
KOHCTPYHMPOBAHHUIO MPOIIECCa TUANIOTa KaK KOHBEHI[MOHUPOBAHUS HHTEPECOB, MPOLEAYP, TOTOBHOCTh U
CITOCOOHOCTH K BEACHHUIO TIEPETOBOPOR).
6. OCBOCHHOCTH COITMATIBHBIX HOPM, ITPABHII TIOBEICHUS, POJIeH U (OPM COIMATBLHOM KU3HU B
rpYIax ¥ COOOIIeCTBaX. YYacTHE B IIKOJIPHOM CaMOYIIPABJICHUH M OOIIECTBEHHOM KU3HU B
npeaenax BO3pacTHbIX KOMIIETEHLIMM C YYETOM PErMOHAIBHBIX, STHOKYJIBTYPHBIX, COLIUATIbHBIX
1 DKOHOMHYECKUX 0COOCHHOCTEH ((hopMUpOBaHME TOTOBHOCTH K YYACTHIO B MPOIECCE YITOPSIO-
YCHHSI COITMAIBHBIX CBS3CH U OTHOIICHUIA, B KOTOPBIC BKIFOUEHBI U KOTOPBIE (POPMUPYIOT CaMU
YYaIlHeCs; BKIIOYEHHOCTh B HEMTOCPEICTBEHHOE IPAXIaHCKOE YUYaCTHE, TOTOBHOCTh y4aCTBO-
BaTh B )KU3HEACATEILHOCTH TIOJIPOCTKOBOTO OOIIECTBEHHOTO 00bEIUHEHUS, TPOTyKTUBHO B3aH-
MOJICHCTBYIOIIIETO C COIMAIIBHON CPEION U COITUATPHBIMA MHCTUTYTaMU; UACHTU(DHUKAINS ceOs
B KaUeCTBE CYOBEKTa COI[MAIBHBIX MTPEO0pa30BaHUi, OCBOSHIE KOMIIETEHTHOCTEH B cdepe opra-
HU3ATOPCKOM JIEATEIIbHOCTH; MHTEPUOPHU3AIMS LICHHOCTEN CO3UAATEIbHOIO OTHOIIEHHUS K OKPY-
JKarouIen JeMCTBUTEIbHOCTH, IECHHOCTEN COLMAIBHOTO TBOPYECTBA, UEHHOCTH POYKTUBHOM
OpraHu3aly COBMECTHOM AEATEIBHOCTH, CAMOPEAIU3ALIMU B IPYIIIE U OpraHU3aliu, [EHHOCTH
«Ipyroro» Kak paBHOMPABHOTO MapTHEpPa, GOPMUPOBAHNE KOMIETSHIIMI aHAIN3a, IPOSKTHPO-
BaHMsI, OPTaHMU3aAIUHU JACATEIBHOCTH, PehICKCHH U3MEHEHUH, CITOCOO0OB B3aMMOBBITOTHOTO CO-
TPYJHUYECTBA, CIIOCOOOB peaan3aluu COOCTBEHHOTO JIMICPCKOTO MOTCHITHATIA).
7. ChopMHPOBAHHOCTH IIEHHOCTH 3JI0POBOT0 U 0€30MacHOr0 00pa3a KU3HH; HHTCPUOPHU3ALIUS
MIPABIJI MHANBUIYATLHOTO M KOJUICKTUBHOTO 0€301aCHOTO MOBEICHUS B UYPE3BBIYAHBIX CHTYA-
LHSIX, YTPOXKAIOLIUX KU3HU U 30POBBIO JIFOJEH, IPaBUJI IIOBEICHUS HA TPAHCIIOPTE U HA 10PO-
rax.
8. Pa3BUTOCTB 3CTETUYECKOTO CO3HAHUS Y€PE3 OCBOCHUE XY/10)KECTBEHHOTO HACIEAMs HAPOI0B
Poccun u Mupa, TBOPUECKOH EATEIHLHOCTH 3CTETUIECKOTO XapakTepa (CIocoOHOCTh TOHUMATh
XyJI0’KECTBEHHBIE ITPOM3BEICHNUS, OTPAKAIOIINE Pa3HbIE ATHOKYJIbTYPHbIE TPaAULIUU; CHOPMU-
POBaHHOCTH OCHOB XY/I0’KECTBEHHON KYJIBTYpPhI O0YyUarOIIMXCS KaK YACTH X 00IIeH TyXOBHOM
KYJIBTYpBI, KaK 0c000T0 criocoda Mo3HaHus KU3HU U CPEACTBA OpraHU3alu OOIIECHHUS; ICTETH-
YECKOE, IMOIIMOHATILHO-TIEHHOCTHOE BHJICHUE OKPYKAIOIIETO MUPA; CIIOCOOHOCTH K AMOIIHO-
HAJIBHO-LIEHHOCTHOMY OCBOECHHUIO MUPA, CAMOBBIPAXKEHNUIO U OPUEHTALUN B XyIO)KECTBEHHOM U
HPaBCTBEHHOM IPOCTPAHCTBE KYJbTYPHI; YBAKEHUE K UCTOPUHU KYJIbTYphl cBoero OTedecTna,
BBIPQXEHHOW B TOM YHCIIe B TOHUMAaHUU KPAcOTHI YEJIOBEKa; MOTPEOHOCTh B OOIICHUH C XY/I0-
YKECTBEHHBIMHU MPOU3BEICHUSIMH, CPOPMUPOBAHHOCTH AKTUBHOTO OTHOIICHHS K TPAIUIIUSIM X Y-
JIO’)KECTBEHHOM KYIbTYPBhI KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOMN IIEHHOCTH ).
9. ChopMHupOBaHHOCTH OCHOB YKOJIOTHUECKOM KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO SKOJIOTMUECKOTO MBIIIUICHHUSI, HAIMYNE OMBITA YKOJIOTUYECKH OPUESHTHPOBAHHOU ped-
JIEKCUBHO-OIEHOYHON U TTPAKTUYECKOMN JEATEIHHOCTU B )KU3HEHHBIX CUTYAIUsIX (TOTOBHOCTH K
HCCIIEIOBAHUIO MIPUPOJIBL, K 3aHATUIM CEIBCKOXO035MCTBEHHBIM TPYIOM, K XYJ0KECTBEHHO-
ACTETUUECKOMY OTPAKEHUIO MPUPOJIBL, K 3aHATUSAM TYPU3MOM, B TOM YHCIIE€ SKOTYPU3MOM, K
OCYIIECTBICHUIO TPUPOIOOXPAHHOM I€ATETHHOCTH).

JUTSL TITYXUX, CIa00CIBIIIAIINX, TTO3THOOTJIOXIIINX 00yYaOIIUXCS:

CIIOCOOHOCTH K COLIMANBFHOM a/IalTallii U UHTETPalliu B OOIIECTBE, B TOM YHCIIE MIPH pea-
JU3aIA BO3MOYKHOCTEH KOMMYHHKAIIMH HAa OCHOBE CIIOBECHOM peud (BKJIIOYas YCTHYIO KOMMY-
HUKAIIMIO), a TaKKe, MPU JKEJIaHWW, KOMMYHUKAIIUA HA OCHOBE >KECTOBOM pEeYd C JIMIIAMU,
AMEIOIMMHA HAPYIICHUS CITyXa;

JUTSE 00YJAOIIUXCS C HAPYIISHUSIMHU OMTOPHO-/IBUTATENILHOTO ammapara:

BIIaJICHUE HABBIKAMH MPOCTPAHCTBEHHOU M COIMATIbHO-OBITOBOM OPUEHTHUPOBKY;

YMEHHE CaMOCTOSITEIbHO M 0€301acHO MepelBUraThCsl B 3HAKOMOM W HE3HAKOMOM IpO-
CTPAHCTBE C MCTOJIb30BaHUEM CIIEIIUATLHOTO 000PYI0BAHUS;

CIIOCOOHOCTh K OCMBICIICHHIO U JuddepeHnnanud KapTHHB MHpa, €€ BpPEeMEHHO-
MPOCTPAaHCTBEHHON OpraHU3alllH;



CIIOCOOHOCTh K OCMBICIICHUIO COLMAIBHOIO OKPY)KEHHS, CBOETO MECTa B HEM, MPUHSATHE
COOTBETCTBYIOIIMX BO3PACTY LICHHOCTEW ¥ COLUAIIBHBIX POJICH;
JUIs 00YYaIOIIKXCS C PacCCTPOMCTBAMH ayTHCTUYECKOTO CIIEKTpa:
dbopMupOBaHUE YMEHHUS CIIeI0BaTh OTPAOOTaHHOM cHCTeMe IMPaBUJI MOBEIECHUS U B3aUMO-
JNEHCTBUS B MPUBBIYHBIX OBITOBBIX, YUEOHBIX U COLMAIBHBIX CUTYalHsX, YIEPKUBATh TPAHUIIBI
B3aUMOJCHCTBUS;
3HaHHWE CBOMX IMPEANoUTeHUH (orpaHuYeHuil) B ObITOBOM cepe u chepe nHTEPECOB.

1.2. MeTanpeaMeTHbIe Pe3yJIbTAThl OCBOCHHS OCHOBHOI 00pa30oBaTe/1bHOM NPOrPaMMblI
MertarnpenMeTHbIe pe3yIbTaThl, BKIOYA0T OCBOCHHbBIE 00YUaIOMIMMUC MEKIPEIMETHBIC TIOHS -
THUSl U YHUBEpCaJbHbIC YUeOHbIE IEUICTBUS (peryJIATUBHBIE, I03HABATEIbHbIC, KOMMYHUKATHB-
HBIC).

Me:xknpeamMeTHble IOHATHSA

YcnoBueM GOpMHUPOBAHUS MEKIIPEIMETHBIX OHATHI, HATPUMEpP TaKUX KaK cucTeMa, (akT, 3a-
KOHOMEPHOCTb, ()eHOMEH, aHaJIN3, CHHTE3SBIIACTCS OBJIaeHHE 00yJarOIUMUCI OCHOBAMH YUTa-
TEJIbCKOM KOMIIETEHLIMH, IPUOOpPETEHNE HaBBIKOB PabOThI ¢ MH(POpMaLUeil, yyacTue B IPOEKT-
HOW JIesTEIEHOCTH. B OCHOBHOM 1IKOJIE HA BCEX MpeaMerax OyaeT mpoaobkeHa padora mo ¢op-
MHUPOBAHMIO U PA3BUTUIO OCHOB YMTATEIbCKOM KoMneTeHnu. OOyuaromuecs: OBIaJeIoT uTe-
HUEM KaK CpPeJICTBOM OCYILECTBICHHS CBOUX JaJbHENIINX MJIAHOB: MPOIOJKEHUSI 00pa30BaHUs
U caM000pa3oBaHMs, OCO3HAHHOT'O IJIAHWPOBAHUS CBOETO aKTYaJIbHOI'O U MEPCIIEKTUBHOTO KpYy-
ra YTeHHsl, B TOM YHCJE JOCYTOBOI'0, IOJArOTOBKHU K TPYIOBOM U COLIMAILHOM 1€ATEIbHOCTH. Y
BBIITYCKHUKOB Oy/ieT chopMHpOBaHa NOTPEOHOCTh B CUCTEMAaTUUYECKOM YTEHHUHU KaK CPECTBE
MIO3HAHUS MHpa U ceOs B ’TOM MUpPE, TAPMOHHU3AIMH OTHOIICHHIA YeJI0BEKa U 00IIEeCTBa, CO3/a-
HUU 00pasa «1oTpeOHOTO0 OYAYIIETro.

[Tpu n3ydeHnn yueOHBIX NPEAMETOB 00YUaIOIIUECS YCOBEPIIEHCTBYIOT IPUOOPETEHHBIE HA IEp-
BOM YPOBHE HABBIKHM PadoThl ¢ HH(popManue 1 nonoaHsAT ux. OHM cMOryT paboTaTh C TEK-
CTaMH, IPEOOPa30BBIBATH M HHTEPIIPETUPOBATH COJIEPIKAIIYIOCS B HUX HHPOPMALIUIO, B TOM
qucie:

* CHCTEMaTU3UPOBATh, COTIOCTABIISATh, aHAJTU3UPOBATH, 0000IIATh U UHTEPIPETHUPOBATH UHPOP-
MallMIo, COJEPKALLYIOCS B TOTOBBIX MH(POPMALIMOHHBIX 00bEKTaX;

* BBIJICJIATD IJIaBHYIO M U30BITOYHYIO UH(OPMAIIHIO, BBIMOIHITH CMBICIOBOE CBEPTHIBAHUE BbI-
JIeNIeHHBIX (DAKTOB, MBICIIEH; IPEACTABIATh HH(OPMAIIMIO B CHKATON CIOBECHOH (opMe (B BUJE
IUTaHA WM T€3UCOB) U B HAIJISTHO-CUMBOJINYECKON (opMe (B BUAE TAOIUL, TpapUUECKUX CXEM
U luarpamm, KapT HOHATHI — KOHLIENITYalbHbIX IUarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aTOJHSATH U JIOTIOIHSTH TaOJIULbI, CXEMBI, IHarPaMMbl, TEKCTBI.

B xozne nzyueHus Bcex y4eOHbIX IPEIMETOB 00ydarolecs NPHoOPeTyT ONbIT NPOeKTHOM
AeATeJBbHOCTH Kak 0co00i popmbl yueOHOMI pabOThI, CIOCOOCTBYIONIEH BOCIIUTAHUIO CAMO-
CTOSITENIbHOCTH, NHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIILICHUIO MOTUBALIUHU U YPPEKTUBHO-
CTH Y4eOHOM JIeATEeNIbHOCTH; B X0/I€ PeaTu3allii UCXOAHOI0 3aMbICiIa Ha MPAKTUYECKOM YPOBHE
OBJI4/ICIOT YMEHUEM BbIOMPATh a/IeKBaTHBIE CTOSAIIEH 3a7a4ue CpeJICTBa, IPUHUMATh PEeLCHUs, B
TOM YHCJIE U B CUTYallUsAX Heonpeaea€HHOCTH. OHU ModydyaT BO3MOXHOCTh Pa3BUTh CIIOCO0-
HOCTb K pa3pab0TKe HECKOJIbKUX BAPHAHTOB PEIICHUH, K ITOMCKY HECTAaHAAPTHBIX PELICHUH, I10-
UCKY M OCYIIECTBIIEHUIO HanboJjee MpueMiIeMOro peieHus.

[TepedeHb KIHOUEBBIX MEKIPEIMETHBIX MOHATUH OIIpeesieTCs B X0/ie pa3padOTKNU OCHOBHOI
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHusl 00pa30BaTeIbHON OpraHu3aIiu
B 3aBHCHUMOCTH OT MaTepUaJIbHO-TEXHUYECKOTO OCHAILIEHUS, KapOBOr0 MOTEHIINAIIA, UCTIOIb-
3yeMBbIX METOI0B paboThl U 00pa30BaTENbHBIX TEXHOIOTHA.

B cootBerctBun ®I'OC OOO BBIAENSAIOTCS TPH FPYIIBI YHUBEPCATBHBIX YU€OHBIX JeHCTBUIL:
pEryJaTUBHBIE, TI03HABATEIbHbIE, KOMMYHUKATHUBHBIE.

PerynstuBubie YY ]|

YMeHHe caMOCTOATEILHO ONPeNe/IsATh LeJu 00y4eHus, CTABUTH U (JOpMyJIMpPOBATH HOBBIE
3a/1a- Y4 B y4eOe ¥ MO3HABATEJIbHOM JesiTeIbHOCTH, PA3BMBATh MOTHBbBI H HHTEPEChI CBOEH
NMO3HABa- TeJbHOM AesATeJbHOCTH. O0y4arouuiicsi CMOKeT:

®  AHAJTU3MUPOBAThH CYLIECTBYIOIIME U IUIAHUPOBATh Oyaylue o0pa3oBaTeIbHbIE pe3yIbTaThl;

®  UACHTU(UIMPOBATH COOCTBEHHBIC MPOOJIEMBI U OTIPELIISITH TIABHYIO TTPOOJIEMY;



®  BBIIBUTATh BEPCUU PELICHUS MPOOJIEMBI, (HOPMYIHPOBATH TUIIOTE3BI, MPEIBOCXHILIATL KO-
HEYHBIN PE3yJIbTar;

®  CTaBWTH IIEJb ACATEIBHOCTH HA OCHOBE OIpPENENICHHONW MPOOJIEMBbl U CYIIECTBYIOUIMX BO3-
MO>KHOCTEH;

e (dopmynupoBarh ydueOHBIC 3a/laud KaK HIard JOCTHXKCHHS IOCTABICHHOHN IeNU JesTEeIbHO-
CTH;

e 00OCHOBBIBATH IIEJIEBBIC OPUEHTHPHI U MPHOPUTETHI CCHUIKaMHU Ha IIEHHOCTH, YKa3blBas U
000CHOBBIBas JIOTHYECKYIO TIOCIIE0BATEIBHOCTD IIIaroB.

1 VYMeHue caMOCTOSATENBHO IUIAHUPOBATH IYTH JOCTUKEHHS IeJel, B TOM YHCIIE allbTepHa-
TUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (HeKTuBHBIE CIOCOOBI pelIeHus] y4eOHBIX U TI03HaBa-
TeIbHBIX 3a/1a4. O0yJaromunics CMOXKET:

e ompenensaTh HeOOXOAUMBIE AelicTBUE(S) B COOTBETCTBUU C y4eOHON M MO3HaBaTeNbHOI 3a-
Jadyel U COCTaBJISTh aJITOPUTM UX BBIIOJIHEHUS;

e 000CHOBBIBaTh U OCYIIECTBIISATH BBIOOp Hamnboisiee 3(HPEKTUBHBIX CIIOCOOOB peIICHUs y4eo-
HBIX ¥ I03HABATEIbHBIX 33/1a4;

e  OmpeneisaTh/HaXOAUTh, B TOM YHUCIIE U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBUS JJIsl BBIIOJIHE-
HUsl y4eOHOU M MMO3HABATENbHOMN 33/1a4H;

e  BBICTPaMBATh XU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE Oynyiee (3asBIIATh LIEIeBbIle OPHEHTH-
pBI, CTaBUTh aJICKBATHBIC UM 3aJ]a4d U MpeAJiarath AeUCTBUA, YKa3bIBasi U 0OOCHOBBIBAS JIOTHYE-
CKYIO TIOCTIE/IOBATEIBHOCTh I11aroB);

e  BBIOMpPATH U3 MPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPENICTBA/PECYPChI s
pelIeHus 3a1a4n/ TOCTHKEHUS 1IETIH;

®  COCTaBJISATH IJIaH PEIIeHUs POOIeMbl (BBITOJIHEHHUS TPOEKTa, MPOBEACHUS UCCIIEAOBAHNSA);
e  ONpeneNATh MOTCHIUANBHBIC 3aTPYTHEHUS TIPH PEUICHUH YIeOHOH M MMO3HAaBaTENbHOM 3a/1a-
YH U HAXOJIUTh CPEJICTBA I UX YCTPAHEHUS;

®  ONHCHIBATH CBOH OMBIT, OPOPMIISIS €r0 JUIS Tepelayn IPYTHM JIIOISM B BUJE TEXHOJIOTHU
pelIeHus MPaKTHYECKUX 3a1a4 ONPEICIICHHOTO KJIacca,

®  [UIAHWPOBATh U KOPPEKTHPOBATH CBOIO MHANBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

2 YMeHHe COOTHOCUTH CBOM JICUCTBUSA C IUTAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATh KOH-
TPOJIb CBOCH NIEATENHFHOCTH B MPOIECCE JTOCTHKECHUS Pe3yiIbTaTa, ONpeAelsiTh CIIOCOObl AeHCT-
BU B paMKax MPeJIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTHPOBATH CBOU JCHCTBUS B COOT-
BETCTBUU C U3MEHsIoNIeHcs cuTyanneid. O0ydaromuiics CMOXKET:

. OTIpeNieNIATh COBMECTHO C MEAAaroroM U CBEPCTHUKAMU KPUTEPUU IJIAHUPYEMBIX Pe3yJbTa-
TOB U KPUTEPHUU OLICHKU CBOEH yueOHOU NeSITeIbHOCTH;

o CUCTEMAaTHU3UPOBATh (B TOM YHCIIE BEIOUPATh MPUOPHUTETHBIE) KPUTEPHH TUIAHUPYEMBIX pe-
3yJITATOB U OIIEHKH CBOEH JIEATETHHOCTH;

o 0TOMpaTh MHCTPYMEHTHI JJIS OLICHUBAHHs CBOEH NESATEIbHOCTH, OCYIIECTBIATh CAMOKOH-
TPOJIb CBOEH AESITENFHOCTH B PaMKaX MPEAIOKEHHBIX YCIOBHM U TpeOOBaHUIA;

. OIICHUBATh CBOKO JAESTEIBHOCTh, apTyYMEHTHPYS MPUYUHBI TOCTHXKEHUS WIH OTCYTCTBUS
IUTAHUPYEMOTO pe3yIbTaTa;

o HAXOJUTh JOCTATOYHBIE CPEACTBA JIJIsl BHIMIOJIHEHUS YU€OHBIX JACHCTBUI B M3MEHSIOIICHCS
CUTYaIlMX W/WIIK TIPU OTCYTCTBUY TUIAHUPYEMOTO Pe3yJIbTara;

o paboTasi IO CBOEMY IIJIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTH Ha OCHOBE
aHaTM3a W3MEHEHWH CHUTyallud IS TOJNyYeHHs 3alUTaHUPOBAHHBIX XapaKTEPHCTHUK TPOJYK-
Ta/pe3ynbpTaTa;

o YCTaHABIMBATh CBS3b MEX]Y MOTYYCHHBIMU XapaKTEPUCTUKAMU MPOAYKTA M XapaKTepH-



CTUKAaMH IpoLecca ACATEIBHOCTH U 10 3aBEPUICHUU ACATEIBHOCTH IIpeAIaraTh U3MEHEHHUE Xa-
PAKTEPUCTHUK IPOLECCa IS TOIYYCHUS YIYUIICHHBIX XapaKTepUCTUK IIPONYKTA;

. CBEPATH CBOM JICHCTBHS C IIETBIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OITMOKH CaMOCTOS-
TEJIBbHO.

3 VY MeHue oLeHUBaTh IPAaBUIbHOCTD BBINOJIHEHUS Y4eOHOH 3a/1a4M, COOCTBEHHBIE BO3MOXK-
HOCTH ee penieHus. O0yJaromuics CMOXeT:

° OIPEACIIATh KPUTSPUHU NPABHILHOCTH (KOPPEKTHOCTH ) BBITOJIHEHUS y4eOHOM 3a/1a4u;

° AQHAIM3UPOBATH K 00OOCHOBBIBATH IPUMEHEHHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS IS
BBITIOJTHEHMSI YI€OHOM 3a/1a4M;

° CBOOOIHO T0JIb30BATHCS BHIPAOOTAHHBIMUA KPUTEPHUSIMH OIICHKU M CAMOOLICHKH, UCXOS U3
[[EJTH ¥ UMEIOIINXCS CPEICTB, pa3iudas pe3yJbTaT U CIIOCOObI CHCTBUIA;

° OIICHMBATh MPOJYKT CBOCH JCSITEILHOCTH 110 3aIaHHBIM W/HJIH CAMOCTOSTEIBLHO Ompe/e-
JICHHBIM KPUTEPHUSM B COOTBETCTBHUH C LIEJIbIO ICATEIIBHOCTH;

° 000CHOBBIBATh JIOCTH)KUMOCTb II€JTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

° (UKCHPOBATh U AHATU3UPOBATH TUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3Yy/IbTATOB.

4. BnajgeHue OCHOBaMU CAaMOKOHTPOJIS,, CAMOOIICHKH, IIPUHSTHS PEUICHUN M OCYIIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yu4eOHOH M MO3HaBaTeIbHONU. OOYyJarOIUNCs CMOKET:

o HaOJI01aTh M aHAJIM3UPOBATh COOCTBEHHYIO Y4eOHYIO U II03HABATENIbHYIO JESTEIbHOCTD U
JeSTENIbHOCTD IPYrUX 00y4aroluXcsl B IPOLIECCE B3aUMOIIPOBEPKH;

o COOTHOCHTD peajibHbIE U MNIAHUPYEMBbIE PE3yNIbTaThl MHIMBUAYAIbHOW 00pa3oBaTeIbHON
JIEATEIbHOCTH U JI€J1aTh BBIBOJBI;

o IPUHUMATh pelleHne B y4eOHON CUTyallui U HECTH 3@ HErO OTBETCTBEHHOCTD;

o CaMOCTOSTENILHO ONPEAENSATh IPUUMHBI CBOETO ycllexa UM HeycreXa U HaXOAUTh CIIOCOObI
BBIX0/Ia U3 CUTyallu! HEYCIIEXa;

o PETPOCHEKTUBHO OIPEJEIIATh, KaKhe JeHCTBUS M0 pelleHUI0 y4eOHO! 3a1auu UiIH rapa-
METpPBI ATUX JEHCTBUIA NPUBENIN K OJYUSHUIO UMEIOILErocs MPOyKTa y4eOHOM 1eATeIbHOCTH;

. JIEMOHCTPUPOBATH MIPUEMBI PETYISIIUNA ICHXO(PHU3HOIOTUIECKUX/ SMOIIMOHAIBHBIX CO-

CTOSTHUH [T JOCTIOKEHHS AP (ekTa yCroKoeHHus (YCTpaHeHHS YMOIMOHAIBHON HAPSHKEHHO-
cTH), 3¢dekra BoccTaHOBIECHUS (OCIA0ICHHS TPOSBICHUN yTOMIIEHHUS), 3¢ (HeKTa aKTUBU3ALH
(moBbIIIEHUs] TICUXO0(U3HOIOTMUECKON pEaKTUBHOCTH).

ITo3naBaresibHbIe YY ][

YMeHue onpenensTs HOHATH, CO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTHH, KJIacCU(UITI-
pOBaTh, CAMOCTOSATENIBHO BHIOUPATh OCHOBaHMS U KPUTEPUU /ISl KJIacCU(PUKALUY, YCTaHABIIH-
BaTh MPUYNHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTD JIOTHIECKOE PacCyXICHHE, YMO3aKIIOUeHHE (MH-
NYKTUBHOE, I€YKTUBHOE, 110 aHAJIOTHH) U JIeN1aTh BbIBOIbL. OOyUaromMics CMOXKET:

o noa0MUpaTh CI0BA, COTIOTYMHEHHBIE KIIFOUEBOMY CIIOBY, OTIPEACTISIONINAE eT0 MPU3HAKHT U
CBOMCTBA,

o BBICTPANBAaTh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KITFOYEBOTO CJI0BA M COMIOAYNHEHHBIX
€My CJIOB;

. BBIJICJIATH OOIIMI MPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WIH SBJICHUN U OOBACHATD
UX CXOJICTBO;

o 00BEeTMHATH MTPEIMETHI U SIBJICHUS B TPYIIIBI IO ONpeIeIeHHBIM PU3HAaKaM, CPABHUBATH,
KJaccu(uIupoBaTh U 00001aTh (PaKTHI U SBICHHUS;

o BBIJICJIATH SIBJICHUE U3 OOLIETo psijia APYrUX SBICHUMH;

o OTIpeNieNATh 0OCTOSITENbCTBA, KOTOPHIE MPEAIIECTBOBATM BO3HUKHOBEHHIO CBSI3U MEXKIY

SABJICHUAMMA, U3 ITHUX 00CTOSTENBCTB BBLACIATHL ONPCACIIAIOMIUC, CIIOCOOHBIC OBITH HpPI‘-IPIHOﬁ
JaHHOT'O SIBJICHUA, BBISABJIATE IPUYUHBI U CIICACTBUA SIBJ'I@HHfI;

L4 CTPOUTH PACCYKACHHUEC OT 06H_[I/IX 3aKOHOMCpHOCTCﬁ K 9YaCTHBIM ABJICHUAM U OT YaCTHBIX
SIBIICHUH K O6IJ_II/IM 3aKOHOMCPHOCTAM;
L CTPOUTH PACCYXXJICHUE HAa OCHOBC CPAaBHCHUSA NPECIMETOB U SIBJIeHI/Iﬁ, BBIACIIAA IPXU 9TOM



o01re MpU3HAKY;

o U3J1arath MOJy4eHHYI0 HH()OpMALNIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeIIacMoi 3a/1a49u;

o CaMOCTOATENIFHO YKa3bIBaTh Ha HH(OPMALIUIO, HYXKIAIOIIYIOCS B IIPOBEPKE, ITpeUIaraTb u
OPUMEHSATH CI0cO0 MPOBEPKU JOCTOBEPHOCTH UH(POPMALIUY;

o BepOaIM30BaTh YMOIMOHAIBHOE BIICYATICHUE, OKA3aHHOE Ha HETO HCTOYHUKOM;

o OOBSACHATDH SIBIICHUS, TIPOLIECCHI, CBS3M W OTHOIICHUS, BBISBISIEMbIE B XOJIC TIO3HABATEINb-

HOW M MCCIIEJI0BATENILCKOM AeATENIbHOCTU (IPUBOIUTH OOBSICHEHHE C M3MEHEHHUEM (OPMBI ITpeT-
CTaBIICHUS; OOBSACHSATD, ACTATU3UPYS WM 000011ast; OOBSICHATH C 331aHHON TOUYKH 3PEHUS);

o BBISBJIATH M HA3bIBATh NMPUYUHBI COOBITHS, SBJICHUS, B TOM YHCIIE BOSMOXKHBIC /Hamboiee
BEPOSTHBIC NPUYMHBI, BO3MOXKHBIC TOCJIEACTBUS 33/IaHHOM MPHUYUHBI, CAaMOCTOSTEIBHO OCYIIIe-
CTBIISISl IPUYMHHO-CIICICTBEHHBIN aHAIN3;

o JIeNiaTh BHIBOJI HA OCHOBE KPUTHUECKOTO aHAJIN3a PA3HBIX TOYEK 3PEHUS, TOITBEPKAATh
BBIBOJ] COOCTBEHHOH apryMeHTalMel WM CaMOCTOSITEIbHO OJTYYeHHBIMU TaHHBIMHU.

5 VYwmenwue co3naBath, IPUMEHATH U IPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJICTIH U CXEMBI
JUIS peuIeHrs: y4eOHBIX M MO3HABATENbHBIX 33/1a4. O0yJatoniics CMOXKET:

° 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SBIICHUE;

L] OHpeIleJIFITI) JIOTUYCCKHUEC CBA3HU MC)KI[y HpCI[MGTaMI/I I/I/I/IJII/I SABJICHUAMU, O603Haanb JaH-
HBIE JIOTHYECKHUE CBSI3H C IIOMOIIBIO 3HAKOB B CXEME;

° CO3/1aBaTh a0CTPAKTHBIN MM peasbHBINA 00pa3 MpeaMeTa i/ iiTi SIBICHUS;

. CTPOUTH MOJICIIL/CXEMY Ha OCHOBE YCIIOBHUH 3a/1a4M U/WIIK CIIOCO0a ee PEeIIeHUs;

° co31aBarh BepOaIbHBIC, BEIISCTBEHHBIC M WH()OPMAIMOHHBIC MOJCIN C BBIICICHHEM CY-

[IECTBEHHBIX XapaKTEPUCTUK O0BEKTA JJIs OMpe/ieleH s Crloco0a perieHust 3a7ja4d B COOTBETCT -
BUU C CUTYyaIIHEi;

o IpeoOpa3oBbIBATh MOJIENH C LEJIbIO BBIABICHUS OOIIMX 3aKOHOB, OIPEEISIFOIINX JAHHYIO
MPEAMETHYIO 00J1aCTh;

. MIEPEBOJUTH CIOKHYIO IO COCTaBY (MHOTOACTICKTHYIO) HH(OPMAIIHIO U3 rpaduuecKkoro
Wi (GOPMATM30BAaHHOTO (CHMBOJIBHOTO) MIPECTABICHHUS B TEKCTOBOE, M HA00OPOT;

o CTPOUTH CXEMY, aJlTOPUTM JICHCTBHSI, UCTIPABISATH UM BOCCTAHABIMBATh HEM3BECTHBIN pa-
HEe aJIfOPUTM HA OCHOBE HMMEIOLIErocs 3HaHusA 00 00BEKTe, K KOTOpPOMY IPHUMEHSETCS airo-
pUTM;

o CTPOUTH J1I0KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;

o aHaJTM3UPOBATh/peIeKCUPOBATh ONBIT Pa3padOTKU U peaau3alu y4eOHOro MpoeKTa, uc-
clleZIoBaHUs (TEOPETUYECKOI0, SMIMPUIECKOT0) Ha OCHOBE MPEIOKEHHON MpoOIeMHOM cuTya-
IIUY, TIOCTABJICHHOM 1IeJIM W/UIK 3aJJaHHBIX KPUTEPHUEB OLIEHKHU NMPOIyKTa/pe3yibTara.

6.  CwmpbiciioBoe ureHre. OOydaronmics CMOXKET:

. Haxoauts B Tekcte TpeOyemyro nH(popMaIirio (B COOTBETCTBUH C LIETISIMHU CBOEH JESITeIh-
HOCTH);

. OPUEHTHPOBATHCS B COJAEPKAHUM TEKCTa, IOHUMATh LIEJIOCTHBIM CMBICH TEKCTa, CTPYKTY-
pUPOBATh TEKCT;

. yCTaHABIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIEHUH, TPOIECCOB;

o PEe3IOMHUPOBATh TJIaBHYIO UJICI0 TEKCTA;

. peoOpa3oBhIBATh TEKCT, «II€PEBOJS» €ro B JPYTYI0 MOJAIbHOCTh, WHTEPIPETUPOBATH

TEKCT (XYyJ0’KECTBEHHBIM M HEXY/I0KECTBEHHbIN — Y4eOHBIH, HAyYHO-TIONYJISIPHBIH, HHPOpMaIH-
OHHBIH, TekcT non-fiction);

o KPUTUYECKH OLICHUBATh CO/IEpKaHKe U GOpMYy TEKCTa.

7. DOopMHUPOBAHHE U PA3BUTHE IKOJOTUYECKOIO MBIIUICHUS, YMEHHE IIPUMEHSATH €ro B IO3Ha-
BaTEeNbHONW, KOMMYHHMKATHBHOM, COLIMANBHOM MpakTHKe M MPO(ecCHOHATLHOW OpUEHTAIUH.
OO0y4aroIHIiCs CMOXKET:

. OIIPENIEIATh CBOE OTHOLIEHUE K IIPUPOTHOM Cpele;

. aQHAIM3UPOBATH BIMSHUE HKOJIOTMUECKUX (PaKTOPOB HA Cpely OOMTaHMSI )KUBBIX OpraHu3-
MOB;



o MIPOBOAMTD MPUUMHHBIN U BEPOATHOCTHBIN aHATN3 YKOJIOTUYECKUX CUTYALIUM;

o MPOTHO3UPOBATH M3MEHEHHSI CUTYAllMH MTPU CMEHE JICUCTBUS OJHOTO (haKTopa Ha IeHCTBUE
Ipyroro ¢akTopa;
o BBIPA)KaTh CBOE OTHOIICHUE K MPUPOJIC YEPEe3 MOJICIH, TIPOCKTHBIC PaOOTHI.

10. Pa3BuTHe MOTHBAIMH K OBJIAICHUIO KYJIbTYPOIl aKTUBHOTO MCIIOJIB30BAHUS CIIOBApeil U Apy-
TUX MOUCKOBBIX cucTeM. OOyJaromuiicss CMOKET:

o OIIPEIETISTh HEOOXOANMBIE KITFOUEBbIE TIOMCKOBBIE CJIOBA M 3aIIPOCHI;

o OCYIIECTBIISATh B3aUMOJICHCTBHE C AIEKTPOHHBIMU IOMCKOBBIMH CHCTEMaMHU, CIIOBAPSIMU;
. (dopMHpOBAaTH MHOKXECTBEHHYIO BEIOOPKY U3 MMOMCKOBBIX HCTOUHUKOB JUIsl OO BEKTHBH3A-
IIUH PEe3yIbTATOB IOKCKA;

o COOTHOCHUTD IOJTYYCHHBIE PE3YJIbTAThI IOMCKA CO CBOCH JEATEILHOCTBHIO.

KommynukaruBubie YY /|

11. YMeHue opraHu3oBbIBaTh y4€OHOE COTPYJHUYECTBO U COBMECTHYIO €ATEIbHOCTh C YUHUTE-
JIeM ¥ CBEPCTHUKaMH; paboTaTh MHAMBUIYAIBHO U B IPYIIE: HAXOAUTh O0LIEe pelIeHue U pas-
pemaTh KOH(GIMKTH Ha OCHOBE COTJIACOBAaHUS IMO3UIMHA M ydeTa WHTEpecoB; (OPMYIHPOBATH,
apryMeHTHpOBAaTh M OTCTauBaTh cBOe MHeHHE. OOyUaromuicss CMOXKeET:

. ONpEeNIENsATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIbHOCTH;

. UIPATh ONPEACIIEHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

. MPUHUMATH MO3UIUIO COOECeTHNKA, TOHUMAsl TO3UIIUIO JPYTOT0, pa3inyarh B €ro Peyu:
MHEHHE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (apPryMEHThI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHH;

o OIpPEEIIATh CBOM JICHCTBUS U IeHCTBUS ApTHEPA, KOTOPbIE CIOCOOCTBOBAIN WIIM IIPETIST-
CTBOBAJIM IPOJYKTUBHON KOMMYHUKAIIUH;

. CTPOUTH MO3UTHUBHBIE OTHOILIIEHUS B Ipoliecce yueOHOM 1 MO3HABATEIbHOMN AeSITeTbHOCTH;
. KOPPEKTHO ¥ apryMEHTUPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PEHUS, B IUCKYCCHUH YMETh BbI-

JIBUTaThb KOHTPApryMEHTHI, Nepepa3supoBaTh CBOK MBICIbL (BJIaJEHUE MEXaHHU3MOM HKBHBa-
JICHTHBIX 3aM€H);

o KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHMIO, C IOCTOMHCTBOM IPU3HABATh OLLIU-
0GOYHOCTH CBOETO MHEHHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

. npelarath albTepHATUBHOE PelICHHE B KOH(JIUKTHON CUTYyallUH;

. BBIJIETISATH OOILYIO TOUKY 3PEHUS B IUCKYCCHH;

o JIOTOBApUBATHCA O MPaBUIIaX U BONPOCAX JJIsl OOCYkJAEHUS B COOTBETCTBUU C IIOCTABJICH-
HOM mepeN IpyIIon 3a1adei;

. OpraHM30BBIBAaTh YUeOHOE B3aUMOJIEHCTBUE B IpyIIe (OMpeaesaTh 00Iue 1eiu, pacupe-
JIeNIATh POJIU, JOTOBAPUBATHCS JIPYT € IPYTOM H T. [1.);

. YCTPaHATh B paMKax JMajora pa3pbiBbl B KOMMYHHKAIMK, 00YCIIOBIEHHbIE HETTOHUMAaHU -

€M/HETIPUATHEM CO CTOPOHBI coOeceTHNKa 3a7auu, (HOPMBI WIIM COJEPKAHUS AUATIOTa.

12.  YmeHHe OCO3HAHHO HCHOJIb30BATH PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3a7ayeil KOMMY-
HUKalWKW JJI1 BBIPAKCHHUA CBOUX YYBCTB, MBICIIEH B HOTp€6HOCTeI\/JI AJId TNTAaHUPOBAHUA U PETyJIsd-
UM CBOEH JEATeNbHOCTH; BJIaJIeHUE YCTHON U MUCHbMEHHON peubto, MOHOJIOTHYECKON KOHTEKCT-
HOM peubto. OOyJaronMiicss CMOXKET:

° OTIPEIETIATh 3a/1a4y KOMMYHHKAIIUU U B COOTBETCTBUU C HEH OTOMpATh PEUEBhIE CPE/ICTBA;
° OTOMpAaTh U UCIIOJIH30BATh PEUEBBIC CPEACTBA B TIPOIIECCE KOMMYHHKAIIUN C APYTUMHU
JIOJBMU (TUANIOT B Mape, B MAJIOW TPyIIe U T. 1.);

° MPEJICTaBIISITh B YCTHOW WJIM MUCEMEHHOM (hopMe pa3BepHYTHIH MIaH COOCTBEHHOH Jies-
TEJIbHOCTH;

° coOIr0AaTh HOPMBI TYOJIMYHOM PeuH, PEeryiaMeHT B MOHOJIOTE U AMCKYCCHUU B COOTBETCTBHH
C KOMMYHUKAaTUBHOMW 3aJa4eil;

° BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHUE (CYXK/IEHNE) U 3alpaliiBaTh MHCHHE ITapTHEpa B

paMKax auajiora,



® IMPUHHUMATh PECIICHUE B XOAC AMajiora u CorjiaCoBbIBaTh €ro € CO6€C€I[HI/IKOM;

o CO3/1aBaTh MHCbMEHHbBIE «KIMIIUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C MCIIOJIb30BAaHHEM
HEOOXOMMBIX PEUEBBIX CPEJICTB;

o UCIIOJIb30BaTh BepOaJbHBIE CPeICTBA (CPEACTBA JOTHUECKOW CBSI3M) JUIS BBIIEICHUS CMBbI-
CJIOBBIX OJIOKOB CBOETO BBICTYILJICHHS,

o UCTIOJIb30BaTh HEBEpOaJIbHBIC CPEICTBA WJIM HArsAHbIE MaTepUalbl, MOArOTOBJICH-
HbIE/OTOOpaHHBIE MTOJT PYKOBOACTBOM YUUTEIIS;

o JIeNiaTh OLICHOYHBIM BBIBOJ O JOCTHKEHHH SN KOMMYHHMKAIIUK HETIOCPEACTBEHHO MOCe

3aBEpPUICHIS] KOMMYHUKAaTHUBHOTO KOHTAKTa U 00OCHOBEIBATH €TO.
13. dopmupoBaHUE U Pa3BUTHE KOMIETCHTHOCTH B OOJIACTH HCIIOJI30BaHUS MH(GOPMAIUOH-
HO-KOMMYHHKaIIMOHHBIX TexHoyorui (nanee — MKT). OGydarommiicss cCMOXKeT:

o IeJICHANPaBICHHO UCKATh U UCTIOJIb30BaTh HH(POPMAIIMOHHBIE PECYPChl, HEOOXOAMMBbIE IS
peleHns yueOHbIX U MPaKTHYECKUX 3aa4 ¢ momolnbto cpeacts UKT;
o BbIOMPATh, CTPOUTH U UCIIOJIb30BaTh aJ€KBAaTHYI0 MH(OPMAILMOHHYIO MOJENb Ul Iepena-

Yd CBOHUX MEICIICH cpeacTtBaMu €CTCCTBCHHLIX U (1)OpMaJIBHBIX SA3BIKOB B COOTBCTCTBHUU C YCJIO-
BUSAMH KOMMYHHKAIIUH;

o BBIACIIATD I/IH(I)OpMaI_II/IOHHLII‘/'I ACIICKT 3a/1a4u, OIICPUPOBATL JdHHBIMH, HCIIOJIb30BATh MO-
JCJIb pCHICHUA 3a1a4M;
L4 HCII0JIB30BAaTh KOMIIBIOTCPHBIC TCXHOJIOTHHU (BKJHOLIaﬂ BI)I60p AZICKBATHBIX 3a1a4€ UHCTPY-

MEHTAJIBHBIX MTPOrPAMMHO-AIAPATHBIX CPEJICTB M CEPBHUCOB) IS peIIeHUS] HHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX y4eOHBIX 3a/1a4, B TOM YHUCIIC: BBIYHCICHUE, HAMCAHHE IHCEM, COYMHE-
HUH, TOKJIAJI0B, pedepaToB, CO31aHue PE3CHTAUN U JIp.;

o UCTIOJIB30BaTh HH()OPMAIHIO C YYETOM 3TUUYECKHUX M ITPABOBBIX HOPM;

o co3/1aBaTh MH(POPMALMOHHBIE PECYPChl PA3HOTO THUMA M JJIS Pa3HBIX ayAUTOPH, COOIIO-
JaTh HHPOPMALMOHHYIO TUTHEHY U NpaBMiia HHPOPMAITMOHHOW 0€30MaCHOCTH.

IS TITYXUX, C1a00CIIBIIIANINX,, HO3HOOTJIOXIINX 00y4YaromuXcs:

BJIaJICHHE HABBIKAMH OTPEACTICHUS W WCIPABICHHUS CIEHUPHUECKUX OIMMOOK (arpamma-
TU3MOB) B IUCbMEHHON U YCTHOM peuu;

111 00y4aroIUXcs ¢ pacCTPONCTBAMM ayTUCTHUYECKOTO CIEKTpa:

(dopmHpoBaHHEe COCOOHOCTH IUIAHUPOBATh, KOHTPOJIUPOBATh U OLIEHUBATh COOCTBEHHBIE
yueOHbIe IeHCTBUS B COOTBETCTBUHU C IIOCTABICHHOW 3a7jauell U yCIOBUSIMU €€ pealln3aluy Ipu
COITPOBO’KAOIEH MTOMOIIH MEAarorHueckoro paboTHUKA M OpraHU3YIOIIEl TOMOIIH ThIOTOPA;

dbopMupOBaHHE YMEHHUs ONpenenaTh Haubosee 3(h(PeKTUBHBIE CIOCOOBI JOCTHXKEHUS pe-
3yJbTaTa MpU COMPOBOXKJAIOIIEH MOMOIIU MEAArorHueckoro paboTHUKA M OPraHU3YIOIIEH Mo-
MOIIU THIOTOPA;

(dopMHpOBaHHE YMEHUS BBIOIHATH IEHCTBUS 10 3aJaHHOMY aITOPUTMY WK 00pa3ily Npu
COIPOBOKAAIOIIEH MOMOIIH M€JarOrHuecKoro paboTHUKA U OpraHU3YIOIEeN TOMOIIH ThIOTOPA;

(dbopMUpOBaHNE YMEHUSI OLIEHUBATh PE3YyJbTAaT CBOCH /EATEIbHOCTH B COOTBETCTBUU C 3a-
JAHHBIMHU ATAJIOHAMM IIPH OPraHU3YIOIIEW TOMOIIY ThIOTOPA;

(dbopMupOBaHHE YMEHHS aJIeKBAaTHO PearupoBaTh B CTAHIAPTHON CUTYyallUM Ha ycIieX U He-
yZauy, KOHCTpYKTHBHO JIEICTBOBATh AK€ B CUTyallUsAX HEYCIEXa MPU OPraHU3yIoIIed OMOIIN
TBIOTOPA;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSATENILHO OOPATUTHCS K MEAaroruyeckoMy paboTHUKY (Tie-
JIarory-rncuxoJiory, COMalIbHOMY IEJarory) B cilydae JUYHBIX 3aTPyIHEHUN B PEIIEHUH KaKo-
ro-Jimbo BOIpoca;

dbopMupOBaHHE YMEHUSI aKTUBHOTO MCIOJIb30BaHUS 3HAKOBO-CUMBOJIUYECKUX CPEACTB IS
npezcTaBieHus nHpopmManuu 00 U3ydyaeMbIX 00bEKTaxX U Mpoleccax, pa3InyHbIX CXeM PelIeHUs
y4eOHBIX U MPAKTUYECKUX 3a/1a4 MPU OPraHU3YIOLIEH MOMOIIY NeAarora-cuxoyiora u ThIoTopa;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIbHO JIEHCTBOBATh B COOTBETCTBHM C 3aJJaHHBIMU 3Ta-
JIOHaMU TpY MOUCKEe MHPOPMAIIMU B Pa3IMUHBIX UCTOYHHUKAX, KPUTUYECKU OLEHUBATh U UHTEP-
IPETUPOBATh MOTyYaeMyt0 HH(POPMAIUIO U3 pa3IMYHBIX HCTOYHHUKOB.



1.3 IIpeaMeTHbIe pe3y/bTAaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/iLHOI NMPo-
rpaMMbl
5 ximacc maremarnka

Yucna

YdeHuK HAYYHTCS ONIEpUPOBATh HA 0a30BOM YPOBHE MOHATHSAMHU: HATYPAJIbHOE YHCIIO, IIEJI0e
9HCII0, OOBIKHOBEHHAS IPO0h, CMEIIAHHOE YHCIIO; HCIIOIh30BAaTh CBOMCTBA YHCEN U MTPaBUIIa
JICUCTBUI C pallMOHAJIbHBIMHU YUCJIaMU MIPY BBIMOJHEHUHW BBIYMCIICHUI; KCII0JIb30BaTh TPU3HAKU
JenuMocTv Ha 2, 5, 3, 9, 10 mpu BRINOIHEHUN BBIYMCIICHUM U PEIICHUU HECIIOKHBIX 3a]1a4; BbI-
MOJIHATh OKPYIJIEHUE PAllMOHAIBHBIX YMCEIT B COOTBETCTBUHU C MPABUIIAMU; CPABHUBATH PaAIlUO-
HaJIbHBIC YHCIIA.

B noBcenHeBHOM KU3HU U MIPU U3YUYCHUU APYTUX MPEAMETOB: OLICHUBATh PE3YJIbTAThl BHIUUCITIE-
HUU MPU pEHICHUH MPAKTUYECKUX 3a/a4; BBIMOIHATh CPABHEHHUE YKCEIl B PEAJIbHBIX CUTYaIMSIX;
COCTABJISITh YMCIIOBBIC BBIPAKEHUS MPU PEIICHUH MPAKTHYECKUX 3a7a4 U 3a/1a4 U3 IPYrux y4deo-
HBIX MIPEMETOB.

Y4eHuK MOJYyYUT BO3MOKHOCTh HAYYHTHCH ONEPUPOBATh NOHATUSAMU: HATYpAJIbHOE YHCIIO,
MHOECTBO HATYPaJIbHBIX YHCEII, 1IEJI0€ YUCIIO0, MHOKECTBO IIEJIBIX YMCEN, OOBIKHOBEHHAS
Ipo0Ob, CMEIIAaHHOE YKCII0, PallMOHAIbHOE T€OMETPUYECKasi HHTEPIpEeTalis HaTypajJbHBbIX, I1e-
JIBIX, PAIIMOHAJIBHBIX YKCEN; TOHUMATh U OOBSCHATH CMBICI MO3UIIMOHHOM 3aMMCH HATYPaTbHOTO
YHCJIa; BHIMOJHATH BBIYMCIICHUS, B TOM YHUCJIE€ C UCTI0JIb30BAHUEM MPHUEMOB PaIliOHATIBHbBIX BbI-
YUCJICHUH, 00OCHOBBIBAThH AJITOPUTMBI BHITIOJIHEHUSI IEUCTBHI; MCIIOJIb30BATh MIPU3HAKH JICITHU -
Moctu Ha 2,4, 8,5,3,6,9, 10, 11, cymmbl 1 TpOU3BEI€HUS UUCEI TPU BBINIOJIHEHUN BBIYKCIIE-
HUU W PEIIeHUH 3aa4, 000CHOBBIBATH MIPU3HAKH JCITMMOCTH; BBITIOJIHITH OKPYTJICHUE PaIHo-
HAJIBHBIX YUCEIl C 33JJaHHON TOYHOCTHIO; YIIOPSA0YMBATh YMCIIA, 3alIUCAHHBIE B BUJIE OOBIKHO-
BeHHBIX Apobeii; Haxoauth HOJ[ 1 HOK uwncen n ncnons30BaTh UX MPH PEIICHUH 33/1a4.

B noBcenHeBHOM KM3HU U MIPH U3YYCHUH IPYTHX MPEIMETOB: IPUMEHITH MPaBUiia MPUOIHKEH-
HBIX BBIYUCJICHUH MPU PEIICHUH MPAKTUYSCKUX 3374 U PEIICHUH 3a/1a4 IPYyTrUX y4eOHBIX Mpe-
METOB; BBITIOJIHATH CPABHEHUE PE3YJIbTATOB BHIYMCIICHUH MPU PEIICHUHN MPAKTUYECKUX 3a/1a4, B
TOM YHCJIE TPUOTMKEHHBIX BEIYUCIICHH; COCTABISATh YUCIOBBIE BRIPAKEHUS U OLIEHUBATH MX
3HAYCHUS TIPU PEIICHUH MPAKTUYCCKUX 3a7a4 U 3a/1a4 U3 IPYTUX yUYeOHBIX MTPEIMETOB.

Cmamucmuxa u meopus 6€p0}ll’l’lHOCWl€1/7

YdeHuk HAY4YHTCS TIPEJICTABIIATH JJAHHBIE B BUJIE TaOJIUII, TUarpaMM, YUTaTh HH(OpMaIuio,
MPEJICTABICHHYIO B BUJIE TAOIHIIbI, TUATPAMMBI.

YdeHMK MOJYYUT BO3MOKHOCTH HAYUYHTHCH OTIEPUPOBATH MOHATHUSIMU: U3BJIEKATh, HH(OpMa-
U0, TIPEJICTABJICHHYIO B TaOIHUIIaX, HA TUarpaMMax; COCTaBJIATh TaOIHUIIbI, CTPOUTH IUATPAMMBI
Ha OCHOBE JIaHHBIX.

B noBceHEeBHOM KU3HU U NPU U3YYEHUH APYTUX MPEAMETOB: U3BJIE€KATh, MHTEPIIPETUPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MTPECTABICHHYIO B TA0IHMIIAX U HA JUarpaMMax, OTpaxkaro-
IIYI0 CBOMCTBA U XapaKTEPUCTUKHU PEATIbHBIX MPOIIECCOB U SIBJICHUM.

Texcmosvie 3a0ayu

Y4YeHUK HAYYHTCSl PelIaTh HECIOKHBIE CIOJKETHBIE 3a/1a4M pPa3HbIX TUIIOB Ha Bce apudmernye-
CKHE JIUCTBUS; CTPOUTh MOJICIIb YCIIOBHS 3a7a4H (B BHAC TaOIUIIbI, CXEMBI, pUCYHKA), B KOTO-
POl 1aHbI 3HAYEHUS IBYX M3 TPEX B3aUMOCBS3aHHBIX BEJTUYMH, C LIETBIO MIOMCKA pEelIeHUs 3a/1a-
YH; OCYLIECTBIATH CIIOCO0 MOKUCKA pelIeHUs 3a/1a4k, B KOTOPOM PacCyJAEHHE CTPOUTCS OT yC-
JIOBHSI K TPEOOBAHUIO UJTH OT TPEOOBAHUS K YCIIOBUIO; 3HATH pa3inune CKOpocTeld 00heKTa B
CTOsIYEH BOJIe, MIPOTUB TEUEHHUS U 110 TEUCHUIO PEKU; PEIIATh 3aJa4l Ha HaXO0K/IEHUE YacTH YuC-
Jla ¥ 9MCTia TIO €70 YacTH; peniaTh 3aJja4u pa3HbIX TUIIOB (Ha paboTy, HA TIOKYIIKH, HAa JIBUXKE-
HUE), CBSA3BIBAIOIINX TPU BEJIMUYHMHBI, BEIACIATH 3TU BEIMYMHBI U OTHOIICHUS MEX1Yy HUMU;

B moBceHeBHOM KU3HU U PU U3YYEHUU APYTHUX MPEAMETOB: BBIIBUTATh TUTIOTE3HI O BO3MOXK-
HBIX TPEEIbHBIX 3HAUYEHUSX NCKOMBIX BEJIMYMH B 3a7a4ue (eJaTh MPUKUIIKY )



Y4YeHUK MoJy4YUT BO3MOKHOCTh HAYUYHTbCS PEUIaTh MPOCTHIE U CIOXKHbBIE 3a]]a4l Pa3HbIX TH-
OB, a TAKXKE 3aJ]Ja4M MOBBILIEHHON TPYAHOCTH; UCTIOIb30BATh PA3HbIE KPATKHUE 3aMUCH KaK MO-
JIEJTA TEKCTOB CIIOKHBIX 33]1a4 JUIsl IOCTPOCHHSI IIOMCKOBOM CXEMBbI U PEIIEHH 3a1a4; 3HaTh U
NpUMEHSATH 00a crocoba Mmoucka peneHus 3aaad (0T TpeOOBaHUs K YCIOBHUIO M OT YCIOBHSA K
TpeOOBaHUIO);MOJIETUPOBATH PACCYNKACHUS TP MOUCKE PELISHUs 3a7a4u ¢ TOMOIIbIO rpad-
CXEMBI; BBIJICIATH ATAbl PEHICHUS 33J1a4d U COJIEP KaHUE KaXA0ro 3Tara; HHTEPIpPEeTUPOBaTh
BBIUMCIIUTENbHBIE PE3YJIbTAThl B 33/1a4€, UCCIIEIOBATh MMOTYYCHHOE PEIIeHHE 3a/1a4l; aHATU31-
pOBaTh BCEBO3MOKHBIE CUTYAIIMH B3aUMHOTO PACHOJIOKEHUS ABYX OOBEKTOB U M3MEHEHUE UX
XapaKTEPUCTHUK IPU COBMECTHOM JIBH)KEHUU (CKOPOCTh, BPEMsl, PACCTOSIHUE) MPU PELLICHUH 3a-
Jla4 Ha JIBMKCHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTHUBOTMOJIOKHBIX HAMPABICHHUSIX; UC-
CJIeIOBaTh BCEBO3MOYKHBIE CUTYAIlMU IIPU PEILICHUU 3a/a4u Ha IBU)KEHUE 10 peKe, paccMaTpu-
BaTh pa3Hble CHCTEMBbI OTCYETA; PEIIaTh pa3HOOOpa3HbIC 331a4H «HA YaCTH», OCO3HABATh U 00b-
SCHATh UICHTUYHOCTD 33]]a4 Pa3HbIX TUIIOB, CBSA3BIBAIOLIUX TPHU BEIMYHUHBI (Ha paboTy, Ha M0~
KYIIKY, Ha IB)KEHUE); BBIACISATH 3TH BEIMYMHBI M OTHOLICHUS MKy HUMH, IPUMEHSThH UX TIPH
pellleHnu 3a7a4, KOHCTPYHPOBaTh COOCTBEHHbIE 337aUl YKa3aHHBIX THUIIOB.

B noBceaHeBHOM KU3HU U MIPU U3YUYEHUU APYTUX MPEIMETOB: peliaTh U KOHCTPYUPOBATH 3a/1a-
Y1 Ha OCHOBE PACCMOTPEHHUS PEAbHBIX CUTYAIIHi, B KOTOPBIX HE TpeOyeTcs TOUHBIN BBIUYUCIIH-
TEJbHBIN Pe3y/bTaT; peliaTh 33Ja4M Ha ABM)KEHUE IO PEKE, paccMaTpUBasi pa3HbIE CUCTEMBI OT-
cuera.

Haensonasn ceomempus

T'eomempuueckue gueypol

YuyeHHMK Hay4YHTCsl OIIepUpOBaTh Ha 0A30BOM YpPOBHE MOHATHSMHU: (UTYpa, TOUKA, OTPE3OK,
npsiMas, J1y4, JIOMaHasl, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIb-
HUK M KBaJpaT, OKPYKHOCTb U Kpyr. M1300paxkaTs n3ydaemple GUIypbl OT PYKU U C TOMOILBIO
JIMHENKHU U IUPKYJIS.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB: PEIIATh IPAKTUYECKUE 3aa41 C
IPUMEHEHHEM NPOCTEHIINX CBOMCTB (uUryp.

Y4YeHuK MoJIy4YuT BO3MOKHOCTh HAYUYHMThCS U3BJIEKAaTh, MHTEPIPETUPOBATH U IIPE0OPA30BbI-
BaTh UH(OPMAIMIO O FE€OMETPUYECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTexax; U300paxxaTh
u3ydaemble (PUTYPBI OT PYKH U C TIOMOUIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

Hs’mepenuﬂ U 6blHUCTICHUA

Y4YeHUK HAYYHMTCS BBIONHITh U3MEPEHUE IJTNH, PACCTOSHUHN, BETUYNH YTIIOB, C TOMOIIBIO UH-
CTPYMCHTOB JI I/ISMCpeHI/Iﬁ AJIMH U YTJTI0B; BBIYUCIIATH IUIOIAAN IMTPSAMOYT'OJIbHUKOB.

B noBcenHEeBHOM KM3HU U TIPH U3YYSHHUH IPYTHX MPEIMETOB: BBIYUCIISATH PACCTOSIHUS HA MECT-
HOCTH B CTAHAAPTHBIX CUTyallUuAX, IJIOIIaAU MPAMOYTOJIbHUKOB,

Y4YeHUK MOJIYy4YUT BO3MOKHOCTH HAYUHTHCS BBIOIHITh U3MEPEHUE ITINH, PACCTOSHUH, BElU-
YWH YTJIOB, C IOMOIIBIO HMHCTPYMCHTOB JJIA I/ISMCpCHI/Iﬁ AJIMH YU YTJIOB; BBIYUCIIATH IIOIAAN
MPsIMOYTOJILHUKOB, KBaIpaTOB. B MOBCeTHEBHOM )XKU3HU U MIPU U3YYSHHUH JIPYTHX MPEIMETOB:
BBIYUCIIATE PACCTOSAHNA HA MECTHOCTHU B CTAHAAPTHBIX CUTYyallUAX, IIJIOIAaAN Y4aCTKOB IIPSAMO-
yroJibHOM (OpMBbI, 00BEMBI KOMHAT; OLIEHUBATH Pa3MePhI pEabHBIX 00BEKTOB OKPYKAIOIIETO
MUpa.

Onemenmot meopuu MHoascecnie u Mamemamuyeckou 102uKu

YdyeHuk HayuyuTcst (715 UCTIOIB30BaHUS B TIOBCETHEBHOM KU3HU U 00ECTIeUeHUSI BO3MOKHOCTH
YCHEITHOTO MPOJOIKEHUsI 00pa3oBaHus Ha 0A30BOM YPOBHE) ONEpUPOBAThH Ha 0a30BOM YPOBHE
MOHSITUSIMHA: MHOXKECTBO, JIEMEHT MHOXKECTBA, TIOJIMHOKECTBO, MPUHAITIC)KHOCTD; 3a7aBaTh
MHOXECTBA MEPCUYUCIICHUEM UX JJICMCHTOB,; HAXOAUTH ICPECCUCHUC, O6T)€)IHH€HI/I€, IIOAMHOXKE-
CTBO B IMPOCTEHIINX CUTYaIMsX. B MOBceAHEBHOW KU3HU U MPU U3YYECHUH JIPYTUX MIPEIMETOB:
pacio3HaBaThb JIOTHYECKU HEKOPPEKTHBIC BLICKA3bIBAHUA.

Y4YeHUK MOJIYy4YUT BO3MOKHOCTH HAYUYHThCS (JJ1s1 00ecTieueHUsI BO3MOKHOCTH YCIICIITHOTO
MPOJOHKEHUsI 00pa3oBaHus Ha 0a30BOM U YII1yOJI€HHOM YPOBHSIX) ONIEPUPOBATH MOHSITUSIMMU:
MHO>KECTBO, XapaKTEPUCTUKN MHOXKECTBA, SJIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE 1 OECKOHEU-
HOC€ MHOXCECTBO, ITIOAMHOKECTBO, ITPUHAJICIKHOCTD, OIIPCACIIATh MIPUHAJICKHOCTE DJIEMCHTA



MHO>KECTBY, 00BEIMHEHHIO U NTEPECEUECHUI0 MHOKECTB; 3aJaBaTh MHOXKECTBO C MMOMOIIBIO Mepe-
YUCJIEHUSI DJIEMEHTOB, CJIOBECHOT'O ONMUCAHUs. B MOBCEIHEBHOM KU3HU U IPU U3YYEHUU JPYTUX
MIPEMETOB: PacllO3HABATh JIOTHYECKN HEKOPPEKTHBIE BBICKA3bIBAHMS; CTPOUTH LIEMOYKH YMO-
3aKJIFOYEHUI HAa OCHOBE MCITOJIb30BaHUs PABUJI JIOTUKHU.

Hcmopuﬂ mamemamuKku

Y4eHMK HAYYMTCH ONKCHIBATH OTAEIIbHBIC BBIAAIOLIUECS PE3YIIBTATHI, IIOJYYCHHBIE B X0/I€ Pa3-
BUTHS MAaTEMAaTUKU KaK HAyKW; 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B
CBSI3H C OT€YECTBEHHOW U BCEMUPHON UCTOPUEH.

Y4eHHK MOJYyYUT BO3MOKHOCTh HAYYMTHCH XapaKTEpU30BaTh BKJIA/l BBIIAOIIMXCS MaTeMa-
TUKOB B Pa3BUTUE MATEMATUKH U UHBIX HAYYHBIX 00JIACTEH.

6 KJTacc MaTeMaTHKa

Yucna

Y4YeHUK HAYYHTCSl OTIEPUPOBATH HA 0230BOM YPOBHE NMOHATUAMMW: AeCATUYHAA Apobb, paLmo-
Ha/ibHOE YNC/0; UCII0JIb30BATh CBOMCTBA YMCEN U ITPaBUJIa JEUCTBUN C PAllMOHAJIBHBIMYU YU CJIa-
MU IIPU BBINIOJHEHNUN BBIYMCIIEHHI; BBIIOJIHATH OKPYIJIEHUE PALIMOHAIIBHBIX YMCET B COOTBET-
CTBHUHU C IIpaBUJIAaMH; CPABHUBATH PALIMOHAJIBHBIC YK CJIA. B HOBCCIIHGBHOI71 JKU3HU U ITPpU U3YyYC-
HUU JPYTUX NPEAMETOB: OLICHUBATh PE3YJIbTATHI BBIYMCICHUN ITPU PEILICHUH NMPAKTUYECKUX 3a-
Ja4; BBIIIOJIHATE CPAaBHCHUC YHCCII B PCAJIbHBIX CUTYaIUAX; COCTABJIATH YUCIIOBBIC BBIPAXKCHUA
IPU PEIICHUU IPAKTHUECKUX 3a7a4 U 337a4 U3 APYTruX Y4eOHBIX IPEIMETOB.

Y4YeHUK MoJyYUT BO3MOKHOCTh HAYYUTHCHA ONEPUPOBATH MMOHATHAMU: LIEJIO€ YUCIIO, MHOXKE-
CTBO LIEJIBIX YKCEIN, AeCATHYHAs APOOb, pallMOHAIBHOE YHCIIO, MHOXKECTBO PAIIMOHATBHBIX YH-
CCJI, TCOMCTPHUYCCKAad MHTCPIIPETAIA HATYpaJIbHbIX, HEJIBIX, pPAIUOHAJIbHBIX YUCCJI; BBIIIOJIHATD
BBIUKCJICHHS], B TOM YHUCJIE C UCTIOJIb30BAHUEM MPUEMOB PAIlMOHAILHBIX BBIUYUCICHUH, 000CHO-
BbIBAaTh AJITOPHUTMBI BbIIIOJTHCHHU A I[CflCTBPIIZ; BBIITOJIHATD OKPYIIJICHHUE PAllMOHAJIBHBIX YHUCCIT C
3aJJaHHOM TOYHOCTBHIO; YIIOPSAIOYNBAThH YHCTIA, 3AMCAHHBIE B BIJIE JECITUYHBIX ApoOei; onepu-
POBATh MMOHATUCM MOAYJIb YMCJIa, TCOMCTPUUCCKAA UHTCPpIPECTAUA MOAYJIA YUCIIA.

B nmoBcenHeBHOM JKM3HU U MIPH U3YYCHHUH IPYTHX MPEIMETOB: MPUMEHSTh MpaBUiia MpUOIKeH-
HEIX BEIYHUCICHHUHN IIpU pCUHICHUHA MPAKTUYCCKHUX 3ala4 U PCIICHUU 3aaa4 JPYyrux y‘IC6HI>IX npea-
METOB; BBIIIOJIHATh CPABHEHUE PE3YJIbTATOB BHIYMCIICHUI MPU PEIICHUH MPAKTUUYECKUX 3a/a4, B
TOM 4YHUCJIE HpI/I6J'II/I)KCHHI)IX BBI‘II/ICJIGHHI;'I; COCTAaBJIATH YMCJIOBBIC BBIPAXKCHUA U OLICHUBATh UX
3HAUEHUS TPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

YPGGHeHuﬂ Uu HepaeseHncmea
Yuyenuk MOJIYYMT BO3MOKHOCTHb HAYYUTHCH OIICPUPOBATH MOHATHAMU: PABEHCTBO, YHCJIOBOC
PaBCHCTBO, YPABHCHUC, KOPCHb YPABHCHUS, PCHICHUC YPABHCHUSA, YNCIIOBOC HCPABCHCTBO.

Cmamucmuka u meopus 6€p0}ll’l’lHOCWl€1/7

Y4YeHuK HayuMTCsl IPEJICTABIISITh JaHHBIE B BUJIE TaOIMIL, JUarpamMm, YUTaTh HH(OpMaIHIo,
MPEJICTABICHHYIO B BUJIE TAOIMIIbI, IUAarPaMMBI.

Y4yeHHMK NOJYYHT BO3MOKHOCTh HAYYUTBCS OTIEPUPOBATH MOHATHIMHU: CTOJI0YATHIE U KPYTO-
BbI€ TMarpaMMbl, TaOJIUIbl JAaHHBIX, CPEAHEE apUPMETUUECKOE, N3BIIEKaTh, HH(OPMALIHIO,
NpEeJCTaBICHHYIO B TaOIUIaX, Ha AMarpaMMax; COCTaBIIATh TaOJIUIbl, CTPOUTH TUarpaMMbl Ha
OCHOBE JIaHHBIX. B IOBCEAHEBHOM )KU3HU U IIPU U3YYEHUH IPYIUX NPEIMETOB: U3BJIEKATh, HH-
TEPIPETUPOBATh U Pe0oOPa30BLIBATE HHPOPMALIUIO, IPEICTABIEHHYIO B Ta0NIMIIaX U Ha JUa-
rpamMmax, OTPAKaroIlyI0 CBOMCTBA M XapaKTEPUCTUKH PEaJIbHBIX ITPOLIECCOB U SIBICHUI.
Texcmosvie 3a0aqu

Y4eHHK HAY4YUTCH COCTABIIATH IUIAH PELICHUS 3aa4M; BbIACIATD JTallbl PEeLICHUs 3aa4l; UH-
TEPIPETUPOBATH BBIYUCIUTEIBHBIEC PE3YJIBTATHI B 3a/1a4€, UCCIIEIOBATH MTOIYYEHHOE PEIIEHUE
3a/@a4M; HaXOIUTh MPOLIEHT OT YKCJIA, YUCIIO IO MPOLEHTY OT HETO, HAaXOUTh IPOLIEHTHOE OT-
HOILICHHUE JIBYX YHCEIl, HAXOIUTh IIPOLIEHTHOE CHUKEHUE WIH IIPOLEHTHOE ITOBBILICHUE BEIUYU-
HBbI; peIIaTh HECIOKHBIE JIOTUYECKUE 33]1a4l METOJIOM PACCYX ACHUMN. B MOBCETHEBHOM KU3HU U
IIPU U3YYEHUU JPYTUX IPEIMETOB: BBIIBUTAaTh TUIIOTE3bI O BOZMOXKHBIX IIPENEIIBHBIX 3HAYCHUAX
MCKOMBIX BEJIMYUH B 3ajaue (Je1aTh NPUKUIKY).



Y4eHHK MOJYyYUT BO3MOKHOCTh HAYYUTHCH PELIATh TPOCTHIE U CIIOXKHBIE 3a1a41 Pa3HbIX TH-
TIOB, a TAKXKE 3a/1a4U MMOBBILIEHHON TPYAHOCTH; HCIIOJIb30BaTh Pa3HbIE KPATKHUE 3aIIUCH KaK MO-
JIEIM TEKCTOB CJIOXKHBIX 3a/1a4 JJIs IOCTPOCHHUSI IOUCKOBOM CXEMBI M pELIEHUS 3a/1a4; 3HATh U
MPUMEHSTH 00a crioco0a Mmoucka peneHus 3a1a4 (0T TpeOOBaHUS K YCIIOBHUIO U OT YCIOBHS K
TpeOOBaHUIO); MOJICIUPOBATH PACCYKACHHUS MTPH IMOUCKE PELICHUS 3a7a4 C OMOIIbIO rpad-
CXEMBI; BBIJICIIATH 3TAlbl PEIICHUS 3a/1a4H U COJICPKAHUE KaXKIOTr0 3Tara; HHTEPIPETUPOBATH
BBIYMCIIUTEIIbHBIE PE3YJIbTATHI B 33]1a4€, UCCIEA0BATh MOIYYEHHOE PEUICHUE 3a1a4H; PeIlaTh U
000CHOBBIBATH CBOE PEILICHHE 3aa4 (BbIACIATh MATEMAaTHUYECKYI0 OCHOBY) Ha HAXOXJCHUE Yac-
TH YMCIIa ¥ YUCJIa TIO0 €r0 YacTH HAa OCHOBE KOHKPETHOT'O CMbICIA JPOOH; 0OCO3HABATh U 00bsIC-
HSTh WJICHTUYHOCTH 337124 Pa3HBIX TUIIOB, CBS3BIBAIONINX TPH BEJIWYHMHBI (Ha paboTy, HA MTOKYII-
KU, Ha JIBM)KEHUE); BBIICIATH 3TH BETUYMHBI M OTHOLICHUS MKy HUMU, IPUMEHATH UX IIPU
pELICHUH 3a]1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33/]a4l YKa3aHHBIX TUIIOB.

B noBceHEBHOM KU3HU U ITPU U3YYEHHUU JAPYTUX MPEAMETOB: BBIICIATH IIPU PELICHUU 3a1a4
XapaKTEPUCTUKU pacCMaTPUBAEMOM B 3aJlaue CUTYallMH, OTIMYHbBIC OT pealbHBIX (T€, OT KOTO-
PBIX a0CTParupoBajIiCh), KOHCTPYHUPOBATh HOBBIE CUTYAIIMH C YYE€TOM 3TUX XapaKTEPUCTHK, B
YaCTHOCTH, [IPY PELICHUH 33/]1a4 HAa KOHIIEHTPALUH, YYUTHIBATh INIOTHOCTh BEUIECTBA; PEIIATh U
KOHCTPYHPOBATh 33J]aul HAa OCHOBE PACCMOTPEHHS pPeabHbIX CUTYAIIHii, B KOTOPBIX HE TpeOyeT-
Cs TOYHBIN BBIYMCIIUTEIbHbBIA PE3YJIbTaT.

Haensaonasn ceomempus

T'eomempuueckue guzypol

Y4yeHHK HAYYHTCH ONIepUPOBaTh HAa 0A30BOM yPOBHE MOHATHIMHU: MPSIMOYTOJIBHBIH Mapasuiene-
nunen, kyo, map. M3o0paxaTts u3ydaemble GUIypbl OT pyKH U C IOMOIIBIO TUHEUKU U LIUPKYJISL.
B noBceaHeBHOM KU3HU U IIPU U3YYEHUH JIPYTHX IPEIMETOB: pEIIaTh IPAKTUUYECKHUE 3a/1a4H C
IPUMEHEHHEM NPOCTEHIINX CBOMCTB (uUryp.

Y4yeHHK MOJYYHT BO3MOKHOCTh HAYYUTHCS U3BJICKATh, MHTEPIPETHPOBATH U MPEOOPA30OBHI-
BaTh UH(OPMALHIO O FE€OMETPUUYECKUX (Urypax, PEACTaBICHHYIO Ha YepTexKax;

- n300pakaTh U3y4yaeMble QUTYpPBI OT PYKU U ¢ IOMOILBIO KOMITbIOTEPHBIX HHCTPYMEHTOB.

Hsmepeﬂuﬂ U 6bl4UCTIEHUA

Y4YeHuK Hay4YMTCsl BBIIOJIHATH IPOCTENUIINE TIOCTPOSHUS U U3MEPEHUS] HA MECTHOCTH, HE00XO0-
JUMBIE B PEAJILHOM JKU3HH.

Y4YeHuK NoJIy4YuT BO3MOKHOCTD HAYUYHUThCH BBIYUCIIATH 00BEMBI IPSMOYTOJIbHBIX Mapaiesne-
nuUne0B, KyOoB. B moBceTHEBHOM JKHU3HU U NTPU U3YYEHUH JPYTUX MPEIMETOB: BBIYUCIATH pac-
CTOSIHMSI HA MECTHOCTH B CTaHJAPTHBIX CUTYaAIUAX, IJIOMAAN Y4aCTKOB MIPSIMOYTOJIBHON (POPMBI,
00BbEeMbI KOMHAT; BBIMIOJIHATH MPOCTEHIINE TTOCTPOCHUS HA MECTHOCTH, HEOOXOJUMBIE B peajb-
HOM JKU3HU; OLIEHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUpA.

Onemenmul meopuu MHoJHcCeECmME U mamemamuyeckou 102UKU

YdyeHuk HayumTcst (715 MCTIOIb30BaHUS B TIOBCEJHEBHOM KU3HU U 00eCrieueHUsI BO3MOKHOCTH
YCIIEIIHOTO NMPOJIOKEHUs 00pa3oBaHUs Ha 0a30BOM YpOBHE) ONEpUpPOBaTh Ha 0A30BOM YpOBHE
MOHATUSMH: MHOKECTBO, JIEMEHT MHOXECTBA, IOJAMHOKECTBO, IPUHAJICKHOCTB; 33/1aBaTh
MHOX€ECTBa MEePEUNCIEHUEM UX JIEMEHTOB; HaXOAUTh MepecedeHre, 00beJMHEHUE, O IMHOXKe-
CTBO B IIPOCTEUIINX CUTyallUsIX. B MOBCETHEBHON KU3HU U IIPU U3YYEHUH JAPYTHUX MIPEAMETOB:
pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS.

Y4YeHuK MoJIy4YuT BO3MOKHOCTh HAYUYHThCS (JIJ1s1 0OecrieueHusl BO3MOKHOCTH YCIIEILIHOTO
npoIoJDKeHUs 00pa30BaHUs Ha 6a30BOM U YIiIyOJEHHOM YPOBHSIX) ONIEPUPOBATh MOHATUSMU:
MHO’KECTBO, XapaKTEPUCTHUKU MHOXKECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE 1 OECKOHEeU-
HOE MHOECTBO, IIOJIMHOKECTBO, IPUHAIIEKHOCTD, ONIPEACIIATH IPUHAJICKHOCTD JJIEMEHTA
MHO’KECTBY, 0OBEIMHEHHIO U NTEPECEUECHUI0 MHOKECTB; 3aJaBaTh MHOXKECTBO C IOMOIIIbIO TIepe-
YUCJICHUS DJIEMEHTOB, CJIOBECHOT'O OIUCAHMUSL.

B noBcenHEBHOM KU3HU U IPU U3YUYEHUH APYTHX MPEIMETOB: PACIIO3HABATH JOTUYECKHA HEKOP-
PEKTHBIE BBICKA3bIBAHUS; CTPOUTH LICTIOYKHM YMO3AKIFOYEHUN HA OCHOBE UCIIOJIb30BaHUS IIPaBUIL
JIOTHKH.



HCI%OpM}Z mamemamuKku

Y4YeHUK HAY4YUTCS ONKCHIBATh OTAEIbHbBIC BBIIAIOIINECS PE3YJIbTATHL, IOJYYEHHBIE B XO/I€ pa3-
BUTHS MaTEMAaTUKU KaK HAyKW; 3HATh IPUMEPbl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B
CBSI3H C OT€YECTBEHHOW U BCEMUPHOW UCTOPUEH.

Y4YeHUK MOJyYUT BO3MOKHOCTh HAYYUTHCH XapAKTEPU30BATh BKJIA] BBIJAIOIINXCS MaTeMa-
THUKOB B Pa3BUTUE MATEMATUKH U UHBIX HAYYHBIX 00JIACTEH.

7 xnacc anredpa

Yucna

YdeHNK HAYYHTCS OIIEPUPOBAThH MOHITHUSAMHU: MHOKECTBO HATYPAIBHBIX YHCEI, MHOYKECTBO I1€-
JIBIX YUCEJI, TEOMETPUUYECKAsi HHTEPIIPETaIls HaTYPAJTbHBIX, IIEJIbIX, BHITIOJHATh BRIYUCIICHUS, B
TOM YHCJIE C UCMOJIb30BAHUEM IIPUEMOB PAIIMOHAIBHBIX BBIUMCICHUMN; BBITIOJIHITH OKPYTJICHUE
parMoOHAIBHBIX YHCEJI C 33JJaHHON TOYHOCTHIO; CPABHUBAThH PAIIMOHATIBLHBIC H HPPAITHOHAIbHBIC
YHCIia; MPEJCTABIATH PAIlMOHATBHOE YHUCIIO B BUJIE IECATUIHON APOOU yIOPSI0YUBATH YHCIIA,
3amrcaHHbIe B BUAC OOBIKHOBEHHOM U aecaTuaHOoN Apoou; Haxoauth HOJ[ u HOK uucen u uc-
MOJIb30BaTh UX MPHU PEIICHUH 3a7a4. B moBceIHEBHOM KU3HU U MPU U3YYEHUU APYTHUX MpeaME-
TOB: PUMEHSATH MPaBHJIa TPUOJIMIKEHHBIX BBIYUCICHUHN MPU PEIICHUH MPAKTUYCCKUX 3a7a4 U
pEIICHNH 33]1a4 IPYTHX YICOHBIX MMPEIMETOB; BHIIIOIHITh CPABHEHUE PE3YJITATOB BRIYUCICHUN
IIPU PEIICHUHU MTPAKTUYECKHX 3a/1a4, B TOM YKCJIE TPUOTUKEHHBIX BBIYMCICHHI; COCTABIIATh U
OIICHUBATH YMCJIOBBIC BHIPAKECHHS IIPH PEUICHUU MPAKTUYECKUX 3a]1a4 U 3a7a4 U3 APYTux yueod-
HBIX TIPEIMETOB; 3aMKCHIBATh U OKPYIJIATh YUCIOBBIE 3HAUCHUS pealbHBIX BEIMYHH C UCIOIB30-
BaHMEM Pa3HBIX CUCTEM U3MEPEHHUSI.

Y4YeHUK MoJIy4YuT BO3MOKHOCTH HAYYHTHCS CBOOOIHO ONIEPUPOBATH MOHATUSIMU: HATYpaJib-
HOE YHCII0, MHOYKECTBO HaTypaIbHBIX YUCEI, 11€JI0€ YHUCII0, MHOKECTBO IIEJIBIX YHUCEI, OOBIKHO-
BEHHas Ipo0b, IeCATUYHAS APOOb, CMEIIAHHOE YUCIIO0, PAIMOHAIBHOE YMCIIO, MHOYKECTBO pa-
[MUOHAIILHBIX YHCEN; IOHUMATh H OOBSICHATH PA3HUILY MEXKY MO3UIIMOHHON U HETIO3UITMOHHOU
CHUCTEMaMH 3aITUCH YHCEIT; IEPEBOAUTH YHCIIA U3 OAHOM CHCTEMBI 3aITMCH (CHCTEMBI CUMCIICHUS )
B JIPYT'yI0; JOKa3bIBAaTh U UCIIOJIH30BATh NMPU3HAKHU ACIUMOCTU Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cym-
MBI ¥ TIPOU3BEACHUS YHCEIT IIPH BHIMIOJHEHWN BBIYMCIICHUH U PEIICHUH 3a]1a4; BBITOJIHATH OK-
pyTiieHre parMOHAIBHBIX U UPPAIMOHAIBHBIX YUCET C 3aJJaHHON TOYHOCTHIO; CPAaBHUBATH JICH-
CTBUTEINIbHBIE YMCIIA PA3HBIMU CIIOCOOAMH; YIOPSAIOUYMBAThH YHCIIA, 3aFICAHHBIE B BH/I€ OOBIKHO-
BEHHOU U aecsatuyHou npodu, Haxoauts HOJ[ u HOK uucen pasasiMu crioco6amu ¥ HCTIOB30-
BaTh UX IIPU pELICHUH 3a/1a4y. B moBceHEBHOM KU3HU U MIPU U3YUYEHHUH IPYTUX IIPEIMETOB: BbI-
MIOJTHSTH M OOBSICHATH PE3YJIbTAThl CPABHEHUS PE3YJIbTATOB BBIUUCICHUHN TIPU PEIICHUN TTPAKTH-
YeCKHUX 3aJ1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUMCICHHM, UCTIONB3YS pa3Hble CIIOCOOBI CpaBHE-
HUU; 3aITUCBHIBaTh, CPABHUBATh, OKPYIJISITH YUCIIOBBIE IaHHBIE PEAJIbHBIX BEJIMYUH C UCIIOIB30-
BaHUEM Pa3HBIX CHCTEM U3MEPEHHsI; COCTABIISITh U OIICHUBATh Pa3HBIMH CITIOCOOAMH YUCIIOBBIE
BBIPOKEHUS TIPU PEIICHUH MPAKTUYSCKUX 3aJ1a4 U 33/1a4 U3 IPYTrUX YU4eOHBIX MIPEIMETOB.

Tooicoecmeenuvle npeobpazoamus

Y4eHUK HAYYHTCS OTIEPUPOBATH TOHITUSMH CTEIICHH C HATYPAJIbHBIM MIOKA3aTeNIeM, CTEIICHH C
IIeTIBIM OTPUIATENBHBIM TIOKa3aTeNIeM; BBIOIHATH MPeo0pa3oBaHus LENbIX BHIPAKEHHH: IHCT-
BUS C OJTHOYJICHAMH (CIIO’)KEHUE, BEIUNTAHUE, YMHOXKEHHE), JEHCTBHS ¢ MHOTOUJIEHAMH (CII0XKe-
HHE, BBIYUTAHNE, YMHOXKECHHUE); BBIIOJIHATH Pa3JI0KeHHE MHOTOYICHOB HA MHOKUTEIH OJTHUM M3
Croco0O0B: BRIHECEHHE 32 CKOOKY, TPYMITUPOBKA, UCIIOJIB30BaHKUE (POPMYIT COKPAIIEHHOTO YMHO-
KeHUs; B moBceHEBHOM JKU3HU U TIPU U3YYEHHUHU JAPYTUX MPEIMETOB: BBIOJIHITH PE0Opa3oBa-
HUS aIreOpanvyecKuX BhIpaXEHUM NP pelIeHnH 3a1a4 JPYTUX y4eOHbIX MPEIMETOB.

Y4eHUK NOJYYUT BO3MOKHOCTH HAYYHTHCS CBOOOTHO ONIEPHPOBATH MOHSATHSIMH CTETICHH C

L CJIBIM BBITIOJIHATH 10KAa3aTCJIIBCTBO CBOMCTB CTEIICHHU C oeJIbIMA U )IpO6HI)IMI/I II0Ka3aTciisIMU,
OIIEPUPOBATH TOHITUSIMH «OTHOUWICHY», «MHOTOUJICHY», KMHOT'OUJICH C OJTHOW TIEPEMEHHOI»,
«MHOT'OYJICH C HECKOJBKUMHU IICPEMCHHBIMMN Y, KOB(i)(l)I/IHI/IeHTI)I MHOI'O4JICHA, «CTaHAapTHAA 3a-
IFCh MHOTOYJICHa», CTENICHb OJJHOYWJICHA 1 MHOTOWICHA; BHIIIOJIHSThH Pa3JI0KEHHE MHOTOYICHOB
Ha MHOXXUWUTCIIN pa3HbIMU CHOCO6aMI/I, C UCITIOJIB30BAHUEM KOM6I/IHaHI/II\/'I PA3IUYHBIX IPUEMOB;



BBINOJIHATH JI€JIEHUE MHOTOWIEHA HA MHOTOWIEH ¢ OCTaTKOM; CBOOOIHO ONEPUPOBATH OHATHS -
MU «TOXJIECTBOY», «TOKIECTBO HA MHOXKECTBEY, «TOXKJIECTBEHHOE IIPe00pa3oBaHUEe»;

B noBceaHeBHOM XKU3HU U IPU U3YYEHUHU APYIHX MPEAMETOB: BBIIOIHATH IPe0Opa3oBaHus U
JecTBUS ¢ OyKBEHHBIMH BBIPRXKEHUSIMH, YHCIOBbIE KOO PHUIIMEHTH KOTOPHIX 3aIIMCAHBI B CTaH-
JTApTHOM BU/JI€; BBIIIOJIHATH IPE0Opa30BaHMs PALMOHAIBHBIX BBIPAKEHUH ITPU pEeLICHUHN 33134
JpYrux y4eOHBIX TPEAMETOB.

Ypaenenus

YuyeHHMK Hay4YHTCsl OIIEpUPOBATh NOHATUSMU: YpaBHEHHE, KOPEHb YPaBHEHUs, , CHCTEMBI YPaB-
HEHMH; pelaTh JMHEHHbIC YpaBHEHHS U YPaBHEHUS, CBOAUMBIE K JMHEHHBIM C TIOMOIIBIO TOXK-
JIECTBEHHBIX NpeoOpa3zoBaHuii; B MOBceAHEBHOM KU3HH U MIPU U3YYEHUH JIPYTUX MPEIMETOB:
COCTaBJIATh M pelllaTh JUHEHHbIE YPABHEHUS, CHCTEMbI JINHEHHBIX YpaBHEHUH, IPU PELLICHUN
3a[a4 APYrux y4eOHBIX MPEIMETOB; BBIOIHATE OLEHKY PAaBIONOI00Us pe3yIbTaTOB, MOIY-
YaeMbIX IIPU PELICHUH JUHEHHBIX U CUCTEM JIMHEHHBIX IPU PELICHNH 3a/1a4 JPYTUX YyYeOHbIX
IIPEIMETOB; BBIOMPATh COOTBETCTBYIOIINE YPABHEHUS WIIM UX CUCTEMBI JUUIsl COCTaBJIEHUs MaTe-
MaTHYECKON MOJIEN 3a/laHHON pPeanbHOM CUTYallMK WM MPUKIIAJAHON 3aJauu; yMeTh UHTEpIIpe-
TUPOBATh MOJYYCHHBIH MTPU PELICHUN YPABHEHUS, UM CUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3a/1aH-
HOH peasbHOM CUTYallUH WK MPUKIIAIHON 3a4a4uH.

Y4yeHHK NOJYYHT BO3MOKHOCTh HAYYUTHCS CBOOOTHO ONEPUPOBATH MOHATHAMU: YPaBHEHUE,
PaBHOCHJIbHBIE YPABHEHUS1, PABHOCUJIbHBIE TPE0Opa30BaHus YpaBHEHUI; pelaTh pa3Hble BUIbI
YpaBHEHHIA U X CHCTEM. BianeTs pa3HbIMU METO/IaMH PEIICHHs YPAaBHEHH U X CHCTEM,
yYMETb BbIOMpPATh METOJ] PEIIEHUsI 1 0OOCHOBBIBATH CBOW BBIOOP; pelliaTh ajaredpandyeckue ypas-
HEHHS U X CHCTEMBI C ITapaMeTpaMy ajaredpandeckuM U rpaudeckuM MEeTO/1aMu;

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB: COCTABIIATh U PEIIaTh YPABHEHUS
UX CUCTEMBI IIPU PEUICHUH 33/1a4 IPYTUX YICOHBIX IPEIMETOB; BBIIOIHATH OLICHKY IPaBIOIO-
J00Ms1 pe3yIbTaTOB, OJYyYaeMbIX IPU PELICHUH pa3IMYHbIX YPAaBHEHUN UX CUCTEM IIpH pellie-
HUU 337a4 APYTUuX y4eOHBIX IPEIMETOB; COCTABIIATh YPABHEHUE WIN UX CUCTEMY, ONMCHIBAIO-
M€ PEeAbHYIO CUTYaIUIO WM MPUKIAIHYIO 337a4y, HHTEPIPETUPOBATh NOJIYyYEHHbIE Pe3ybTa-
TBI.

Dyuxkyuu

Y4yeHHK HAYYHTCH ONIEpUPOBATH MOHATUSAME: (PYHKIIMOHAIBbHAS 3aBUCUMOCTb, (YHKIIUS, TPa-
¢uK GpyHKINHU, cIIOCOObI 3a/1aHus (PYHKIMH, apTyMEHT U 3HaueHue (QyHKIMH, 001acTh onpese-
JICHUS] © MHO>KECTBO 3HAYeHUN (DYHKIMHU, CTPOUTH I'paKH JTUHEHHON, KBaApaTUYHOU (PyHK-
11il; nccnenoBaTh GyHKIMIO 1O ee rpaduky; B moBce1HEBHOM KU3HU U ITPU U3YUYEHUH JPYTUX
IPEIMETOB: WIUTIOCTPUPOBATH € TIOMOIIIbIO TpaduKka peaabHy0 3aBUCMMOCTD WJIH MPOLIECC IO UX
XapaKTepUCTHKaM; NCIOIb30BATh CBOWCTBA U I'padMK KBAAPATUYHON (YHKIIMU IPU pEIIEHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB.

Y4YeHuK MoJy4YuT BO3MOKHOCTh HAYYHUThCS CBOOO/IHO ONEPUPOBATH MOHATUSIMU: 3aBUCH-
MOCTb, (PYHKIIMOHAJIbHAS 3aBUCUMOCTb, 3aBUCHMAs U HE3aBHCHUMAs MIepeMeHHbIe, GYHKLUS, CII0-
coObl 3a/1aHus (QYHKIIMHU, ApTYMEHT U 3HaueHue QyHKIUU. B moBceJHEBHOM XKU3HU U IPU U3Y-
YEHUU JIPYTUX NPEIMETOB: KOHCTPYUPOBATh U UCCIIe0BaTh (DYHKIIMH, COOTBETCTBYIOIINE pe-
aJIbHBIM IPOLECCAM U SIBJICHUSIM, MHTEPIPETUPOBAThH NOJTyYE€HHBIE PE3YIbTAaThl B COOTBETCTBUU
co cnenn(UKoil ucceyeMoro nporecca Ui siBIICHU; HCIIOJIb30BaTh rpauKu 3aBUCUMOCTEN
JUISL KCCTIEIOBAHUS peabHBIX MPOLIECCOB U SIBJICHUI; KOHCTPYHUPOBATh M HCCIEA0BaTh (YHKIIUU
IPY PELICHUH 33/1a4 IPYTUX YUeOHBIX IPEIMETOB, HHTEPIPETUPOBATH OTYUEHHBIE PE3YIbTaThI
B COOTBETCTBHUU CO CIEIM(UKON yIeOHOTO MpeameTa.

Texcmosvle 3a0aqu

Y4YeHuKk HayuyMTCsl pelaTh MPOCThIE U CIOKHBIE 3a/1a4K Pa3HbIX TUIIOB, a TAKXKE 3a/1a4M IOBbI-
IIEHHOW TPYIHOCTH; MCIIOJIB30BaTh Pa3HbIE KPATKUE 3alIMCH KaK MOJIENTH TEKCTOB CI0XKHBIX 3a-
J1a4 JuIs OCTPOEHMSI IOMCKOBOM CXeMbI M pelIeHUs 3a/1a4; pa3IndaTh MOJIEIb TEKCTa U MOJEIb
peleHns 3a1auu, KOHCTPYUPOBATh K OJJTHON MOJENH peIlIeH s HECI0KHOM 3a1aun pa3Hble MoJie-
JIM TEKCTa 3a/1a4yM; 3HaTh U MPUMEHSTh 00a criocoba rmoucka pemeHus 3aaad (0T TpeOoBaHUS K
YCIIOBUIO U OT YCJIOBHS K TPeOOBAHMIO); YMETh BHIOUPATh ONTUMAJIBHBIA METO]I peLICHHS 3aJa41



U 0CO3HaBaTh BHIOOP METO/1a, pacCMaTPUBATh Pa3IMUHbIE METO/Ibl, HAXOUTh PA3HbIC PEIICHUS
3a/1a4M, €CJIM BO3MOXKHO; aHAIM3UPOBATh 3aTPYAHEHMSI IPU PELIEHUH 3a/1a4; BBIIIOJIHATD pa3-
JMYHbIE TpeoOpa30oBaHusl MPEATIOKEHHOM 3a/1a4l, KOHCTPYHUPOBATh HOBBIE 337]aul U3 TaHHOM, B
TOM 4HcJIe 00paTHbIC; MHTEPIPETHPOBATH BEIYUCIUTENbHBIC PE3yIbTaThl B 3a/1a4€, HCCIEI0BATh
MOJIy4YEHHOE PELICHUE 3a1a4M; aHAIIM3UPOBATh BCEBO3MOKHBIE CUTYallUd B3aMMHOIO PacIoJio-
KEHUS ABYX OOBEKTOB U M3MEHEHUE MX XapaKTEPUCTUK IPU COBMECTHOM JBMKEHUH (CKOPOCTD,
BpEMsi, paCCTOSIHUE) MPU PEUICHUH 33/1a4 Ha JBUKEHHE IBYX OOBEKTOB KaK B OJIHOM, TaK U B
IIPOTUBOIOJIOXKHBIX HalpaBiIeHUsIX. B NOBceITHEBHOM KMU3HU U IPU U3YYEHUHU JAPYTUX NpeaMe-
TOB: BBIJCJIATH IIPH PELICHUH 33]]a4 XapaKTePUCTUKHN pacCMaTpUBAaEMOM B 3a/1aue CUTYyaluu, OT-
JMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTParupoOBAIUCH), KOHCTPYHPOBATH HOBBIE CUTYAIHH C
Y4E€TOM 3TUX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEIICHUH 331a4 Ha KOHLIEHTPALlUH, YYUThIBATh
IUIOTHOCTb BEUIECTBA; pEIIaTh U KOHCTPYUPOBATh 33/1a4i HA OCHOBE PACCMOTPEHMSI pEaJIbHbBIX
CUTYallui, B KOTOPBIX HE TPeOyeTCsl TOUHBIM BHIYMCIUTENbHBIN pe3yNbTaT; pelaTh 3a1a4u Ha
JBUKEHHE I10 PEKE, paccMaTpHBasi pa3Hble CUCTEMBbI 0TcueTa. MccinenoBarh BCEBO3ZMOKHBIE CH-
Tyalluy IIPY PELICHUH 33/]1a4 Ha JIBH>KEHHE 110 PEKE, pacCMaTpUBaTh PA3HBIE CUCTEMBI OTCUETA;
pemath 1 000CHOBBIBAThH CBOE PEIICHHE 33a4 (BBIACTIATh MAaTEMAaTHIECKYIO0 OCHOBY) HA HAXOXK-
JICHUE YaCTH YUCJIAa U YKCTIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA APOOH.

Y4eHMK MOJIYYUT BO3MOKHOCTh HAYYHTHCH PELIATh [IPOCTHIE U CIOXKHBIE 337a4, a TAKKE
3a/1a4y NOBBIILIEHHON TPYAHOCTH U BBIIEIATh UX MAaTEMaTUYECKYI0 OCHOBY; pAaCllO3HABATh pa3-
HbIE BUJIbI U TUIIBI 33/]1a4; UCII0JIb30BATh Pa3Hble KPATKUE 3alIMCU KaK MOJEIIU TEKCTOB CIOKHBIX
3a/1a4 ¥ 3aJa4 MOBBILIEHHOM CII0KHOCTH /ISl HOCTPOEHUS IOMCKOBOM CXEMBbI U pELlICHU 3a4a4,
BbIOMpATh ONTUMAJIbHYIO JJI PACCMAaTPUBAEMON B 3aJ1a4€ CUTYaLUU MOJIEb TEKCTA 3a/1auH;
pasnuyaTh MOJIENb TEKCTA U MOJEIIb PELICHUS 33/1a4i, KOHCTPYUPOBAaTh K OJIHOW MOJEIIU pelie-
HUS CIIOKHBIX 3a/1a4 pa3Hble MOJIENIM TEKCTA 3aJauu; 3HaTh U IPUMEHAThH TPU CIIOCO0A MOUCKa
pemieHus 3aaa4 (0T TpeOOBaHUS K YCIOBHIO M OT YCJIOBUS K TpeOOBaHUIO, KOMOMHHUPOBAHHBIN);
BBIJIETISITH 3TAllbl PEIICHUS 33J1a41 U COJIEp’KaHue KaX/10I0 3Tala; yMETb BIOMPATh ONTUMAIIb-
HBI METOJI PellIeHUs 3a7]aui U 0CO3HABATh BHIOOP METO/1a, pACCMATPUBATh PA3IMUHbIE METO/IbI,
HAXOJUTh pa3Hble PEIICHUS 3a/1a4M, €CJIM BO3MOXHO; aHAIM3UPOBATh 3aTPYAHEHUS 1P pelle-
HUU 3371a4; BBIMOJIHATH pa3IuvHbIe MpeoOpa3oBaHus MPEAJIOKEHHOM 3a1a4u, KOHCTPYHUPOBATh
HOBBIE 33J]a41 U3 JaHHOW, B TOM 4MCJIe OOpaTHbIE; MHTEPIPETUPOBATH BHIUNCIUTEIbHBIE PE-
3yJIbTaThl B 33/1a4e, UCCIIEI0BaTh MOJyYEeHHOE pellieHHe 3a/1aul; U3MEHATh YCI0BHE 3a1a4 (KO-
JIMYECTBEHHBIE UM KaU€CTBEHHBIE JaHHbBIE), UCCIIEI0BaTh H3MEHEHHOE TPE0Opa30BaHHOE;
aHaJM3UPOBATh BCEBO3MOXKHBIE CUTYAllMU B3aUMHOI'0 PACIOI0KEHNUs IBYX OOBEKTOB U U3MEHE-
HUE MX XapaKTEPUCTUK NPU COBMECTHOM JIBUKEHHUH (CKOPOCTh, BPEMSI, PACCTOSTHUE) MIPH pellie-
HUM 3a]1a4 Ha IBU)KEHUE JIBYX O0BEKTOB KaK B OJJHOM, TaK U B IPOTUBOIIOIOKHBIX HAIIPABICHU-
X, KOHCTPYUPOBATh HOBBIE CUTYallUU HA OCHOBE U3MEHEHMsI YCIIOBUH 3a7jaui IPU JIBUKEHHUH 110
pEKeE; UCCIIEI0BATH BCEBO3MOXKHBIE CUTYAllM! TIPY PELIEHUH 3a/1a4 Ha IBUJKEHUE 110 PeKe, pac-
CMaTpUBATh pa3HbIe CUCTEMBI OTCUETA; pEIIaTh pa3HOOOpa3HbIE 3a7aun «Ha yacTu». B nmosce-
JTHEBHOW JKW3HU U MPU U3YYEHUU JAPYTUX NPEAMETOB: KOHCTPYMPOBATh HOBBIE JUUIS IaHHOM 3a/1a-
YH 331a4HbI€ CUTYallUU C YIETOM peajbHbIX XapaKTEPUCTUK, PEelIaTh 3aJa4ul Ha JABM)KEHUE 110
pEKe, paccMaTpuBasl pa3HbIe CUCTEMBI OTCUETA.

HCI’I’lOpMﬂ mamemamuxu

Y4yeHuk HAYYHUTCH XapaKTCPpHU30BaTh BKJIaJ BhIAAIOMIUXCSA MATEMATUKOB B PA3BUTUC MAaTEMATH -
KM 1 UHBIX HAYYHBIX 06J'IaCTeI\/JI; IMOHUMATh POJIb MAaTEMATUKH B Pa3BUTUU Poccun.

Y4yeHuk MOJYYMT BO3SMOKHOCTDb HAYYMTBCH ITOHUMATh MaT€EMaTUKy KaK CTPOIro OpraHmn30BaH-
HYIO CUCTEMY HAaY4YHBIX 3HaHI/II\/II, B HaCTHOCTHU BJIAACTH MPCACTABJICHUAMU 00 aKCOMAaTHYECKOM
MOCTPOCHUU IT'COMETPUHN U ICPBUYHBIMHU ITPEACTABIICHUAMHA O HCCBKIIMIOBBIX TCOMCTPHUIX,
paccMaTpuBaTh MaTEMATUKY B KOHTCKCTC HCTOPUH PA3BUTHA HUBHUIIN3allUU U UCTOPUU PASBUTHUA
HAyKH, IOHUMATh POJIb MAaTCMATUKH B Pa3BUTUHN Poccun.

Memoowvr mamemamuxu

Yuyenuk HAYYUTCH HUCIIOJIB3YA U3YYCHHBIC MCTOABI, TPOBOAWUTE A0KA3aTCIbCTBO, BBIIIOJIHATH
OIIPOBCPIKCHUC, BBI6I/IpaTB HU3YUCHHBIC MCTOJbI U UX KOM6I/IHaL[I/II/I AJId pCHICHUA MaTCMAaTHU4YC-



CKHX 3aJa4; UCII0JIb30BaTh MATEMATUYECKUE 3HAHUS JJIS OIIUCAHUS 3aKOHOMEPHOCTEN B OKPY-
JKAIOLLEH JENCTBUTEILHOCTH U IIPOU3BEACHUAX UCKYCCTBA,;

Y4eHHMK NOJYyYHT BO3MOKHOCTh HAYYUThCS BJIAJCTh 3HAHUSAMH O Pa3IMYHBIX METOJ1aX 000C-
HOBAaHUs U OIIPOBEPIKEHUS MATEMAaTUUECKUX YTBEPKIACHUM U CAMOCTOSTENILHO IIPUMEHSThH HX;
BJIA/ICTh HABBIKAMU aHAJIM3a YCIOBHS 3a7a4U U ONIPEIEICHUS MOAXOAAIINX Ul PEIICHU 3a1a4
U3YyYEHHBIX METOJIOB MJIM MX KOMOMHAIINI; XapaKTepH30BaTh MPOU3BEICHHS UCKYCCTBA C yde-
TOM MAaT€MaTH4YE€CKMX 3aKOHOMEPHOCTEN B IPUPOAE, UCIIOJIb30BaTh MATEMATUYECKUE 3aKOHO-
MEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTBE.

7 Kacc rcoMCTpPHUA

I'eomempuueckue gueypuol

Y4yeHHK HAYYHTCS ONIEpPHUPOBATH MOHATUSAMH F€OMETPHUUECKUX (PUTYD; U3BIIEKATh, UHTEPIPETH-
pOBaTh U MPeoOPa3OBLIBATH HHPOPMAIIHIO O TEOMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
YyepTexkax; IPUMEHSITh reoMeTprUIecKue (GaKkThl s peIIeHHs 3a/1a4, B TOM YHUCIIe, Ipearoa-
raronIMX HECKOJIBKO IIaroB penieHus ; popMyarupoBaTh B MPOCTEHIINX CIydyasX CBONCTBA U MPHU-
3HaKH (PUTYP; B TOBCEAHEBHOM KU3HU U MIPU U3YUEHHUH JPYTUX MPEIMETOB: HCIIOIB30BaTh CBOM-
CTBa reOMeTpuYecKkux (puryp ams pemeHus 3aad IpakKTHUECKOTro XapakTepa U 3aJa4 U3 CMex-
HBIX JUCLHUIUIMH.

Y4YeHUK MOJYy4YUT BO3MOKHOCTH HAYYHTHCS CBOOOIHO ONEPUPOBATH T€OMETPHUUECKUMHU MOHS-
TUSIMU IIPU PEILIEHUU 3a/a4 U MPOBEACHUN MAaTEMaTUUECKUX PacCyKICHHM; CaMOCTOSATENbHO
dbopMynupoBaTh ONpeesieHNs] TEOMETPUUECKUX (PUTYpP, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOMCT-
BaX W MPU3HAKaX FeOMETPHUUECKUX (PUTYp U 0OOCHOBHIBATh WM ONPOBEPTaTh UX, 0000IIaTh WK
KOHKPETH3UPOBATh PE3yIbTaThl HA HOBBIE KJIACCHI (PUTYp, TPOBOIUTH B HECIOKHBIX CITy4asx
KJIaccu(puKanuio GUryp 1Mo pa3IudHbIM OCHOBAHUSM; HCCIIEIOBATh YEPTEKH, BKIIFOYasi KOMOH-
HaIK QUryp, U3BIEKaTh, HHTEPIPETUPOBATH U MPeoOpa30oBeIBaTh HH(POPMALINIO, TPEICTABIICH-
HYIO Ha 4epTexkax; pelaTh 3ajaud FeOMEeTPUUYECKOr0 COAEpkKaHMsl, B TOM UUCIIE B CUTYalLlUsX,
KOTI'Jla AJITOPUTM PEIICHHsSI HE CIIEYET SIBHO U3 YCIOBHS, BHIIOIHATH HEOOXOAUMBIE TS perie-
HUS 33]1a41 JOMOJIHUTENbHbIE IOCTPOEHUS, UCCIIE10BAaTh BO3MOKHOCTD IPUMEHEHUSI TEOPEM U
dbopmyn ans pemeHus 3a1a4; GOpMyIHPOBATh U JOKA3bIBATh T€OMETPUUECKHIE YTBEPIKICHHUS.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB: COCTABIISITh C UCIOJIb30BAHUEM
CBOICTB reOMETPUUECKHX (PUTYp MaTeMaTUUYECKHe MOAETH AJIsl peLICHHS 3a7a4 IPaKTHUECKOTO
XapakTepa M 3a/1a4 U3 CMEKHbIX JUCIHUIUINH, UCCIEA0BaTh MOJyYE€HHbIE MOJIETN U UHTEPIPETH-
pOBaTh pe3yJbTarT.

FGOMempMLl€CKM€ nocmpoeruA

Y4yeHuk HayuuTCcsl H300pakaTh reOMeTpHUECKHe (PUTYPHI IO TEKCTOBOMY U CUMBOJIEHOMY
OTMCaHUI0; CBOOOIHO ONIEPUPOBATH YEPTEIKHBIMUA MHCTPYMEHTAMH B HECJIOXKHBIX CITydasx,
BBITIOJIHATH IIOCTPOCHUS TPEYTOJIBHUKOB, IPUMEHATH OTAEIBHBIE METO/IbI IOCTPOCHUM LIUPKY-
JIEM U JIMHEHMKOW U MPOBOJAUTH MPOCTEUIIINE UCCIIEA0BAHUS YUCIIA PELICHUI;

B noBcenHeBHOM KU3HU U IIPU U3YUYEHUH IPYTUX PEIMETOB:

BBITIOJIHSITH MPOCTEHIIINE MTOCTPOCHUS HA MECTHOCTH, HEOOXOMMBIE B peaTbHOM KU3HU;
Y4eHUK MOJIy4YUT BO3MOKHOCTH HAYYHThCS ONEPUPOBAThH MOHATHEM HAabOpa AIEMEHTOB, OI-
PEeNeNSIIONUX TeOMETPUIECKYI0 GUTYPY, BIIaIeTh HA0OPOM METO/I0B MOCTPOCHUM IUPKYJIEM U
JIMHEVKOW; IPOBOJIUTH AHAJIU3 U PEaJIM30BbIBATH 3TAIbl PELICHUS 3a/1a4 Ha IOCTPOEHHUE.

B noBceTHEBHOM KU3HU U TIPU U3YYECHHUH JAPYTUX MPEAMETOB:

BBITIOJHATH MIOCTPOSHUSI HA MECTHOCTH; OIICHUBATh Pa3Mephl pealbHBIX 00BEKTOB OKPYKAIOIIETO
MHpA.

Omuowenus

Y4YeHuK HAYYHTCSl OTIEPUPOBATH IOHATUSAMHU: PABEHCTBO (DUTYp, paBHBIE (DUTYPBI, PABEHCTBO
TPEYTrOJbHUKOB, MapaJIETbHOCTh NPSIMBIX. B MOBCETHEBHOM KU3HU U MPU U3YYEHUU JPYTUX
MPEAMETOB: UCIIOIb30BaTh OTHOLIEHHUS I PELIEHHUS 3a/1a4, BOSHUKAIOIIKUX B PEaJbHOW KU3HU.
Y4YeHUK MoJyYuT BO3MOKHOCTh HAYYUTHCH BIIAJI€Th MOHATUEM OTHOLIECHUS KaK METaNpe-
METHBIM; CBOOOHO OTIEPUPOBATH MOHATUSIMHU: PABEHCTBO (PUTYp, paBHBIE (PUTYpHI, PABEHCTBO
TPEYTrOJbHUKOB, MapAILIETbHOCTh NMPSIMbIX. B TOBCETHEBHOM KU3HU U MIPU U3YUYECHUH APYTUX



IPEIMETOB: HCIIO0JIb30BaTh OTHOILICHUS ISl IOCTPOCHUS U HCCIICIOBAHUS MATEMAaTHYECKUX MO-
neneit 00beKTOB peabHON KU3HH.

Hcmopuﬂ mamemamuKku

Y4YeHHK Hay4YHMTCs XapaKTepU30BaTh BKJIA/l BBIIAIOINXCS MATEMAaTUKOB B Pa3BUTHE MaTeMaTH -
KU ¥ MHBIX Hay4HBIX 00J1acTell; IOHUMAaTh POJib MaTEMaTUKHU B pa3BuTuu Poccun.

Y4eHHK NOJyYUT BO3MOKHOCTh HAYYUTHCH IIOHUMATh MAaTEMATUKY KaK CTPOrO OpraHu30BaH-
HYIO CUCTEMY Hay4yHbIX 3HaHUH, B YACTHOCTH BJIQIETh MPEACTABICHUAMHI 00 aKCHOMAaTHYECKOM
IIOCTPOEHUU F€OMETPUHU U IIEPBUYHBIMU MPEICTABICHUSIMH O HEEBKIIMIOBBIX T€OMETPHSIX;
paccMaTpuBaTh MaTEMATUKY B KOHTCKCTE UCTOPUM Pa3BUTHUA LUBUIIN3ALUU U UICTOPUU PA3BUTHS
HayKH, IOHUMAaTh POJIb MaTEMaTUKH B pasBuTuu Poccun.

M€m00bl mamemamuKku

Y4yeHUK HAYUMTCS UCIIOJIb3YS U3YUYECHHBIE METO/IbI, TPOBOAUTH JOKA3aTEIbCTBO, BHIOIHATh
OTIPOBEPIKEHUE; BEIOUPATH U3YUCHHBIC METO/IbI U UX KOMOWHAIIUY JJISl PEIICHUSI MaTeMaTHye -
CKHMX 3aJ1a4; UCIOJIb30BaTh MATEMaTUUECKUE 3HAHUS JJIsl ONTMCAHUS 3aKOHOMEPHOCTEH B OKPY-
JKaroUIEN JEeMCTBUTEIBHOCTH U MPOU3BEICHUSAX UCKYCCTBA;

Yd4eHHK MOJYYUT BO3MOKHOCTH HAYYHTHCH BJIAJICTh 3HAHUSIMHU O PA3ITMYHBIX METOJIaX 000C-
HOBAHUS U OIIPOBEPIKEHUS MATEMATHUECKUX YTBEPKICHUN U CAMOCTOSITENILHO ITPUMEHSTh UX;
BJIQJICTh HABbIKAMU aHAJIM3a YCJIOBHS 3aJa4M U ONPEACNICHUS MOAXOAIIUX JIJIs PEeIIeHUs 3a1a4
W3YYCHHBIX METOJIOB WJIM X KOMOMHAIIMIA;, XapaKTepU30BaTh MPOU3BEICHUS HCKYCCTBA C yUe-
TOM MAaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, UCIIOIb30BaTh MAaTEMAaTUUYECKHUE 3aKOHO-
MEPHOCTH B CAMOCTOSITEJIBHOM TBOPYECTBE.

8 kiacc anrebpa

Onemenmoi meopuu MHoxHceCme u mMamemamuyeckou 102uKu

Y4yeHHK HAYYHTCH: OTIEPUPOBATH Ha 0a30BOM YPOBHE MOHITUSMHU: MHOXKECTBO, DJIEMEHT
MHOX€ECTBA, I0IMHOKECTBO, IIPUHAJIIEKHOCTD; 3a/1aBaTh MHOKECTBA IIEPEUUCICHUEM UX 3JIe-
MEHTOB; OIIEPUPOBATh Ha 0a30BOM ypOBHE NOHATUAMMU: OIPEAEICHHUE, AKCUOMa, TEOpEMa, J0Ka-
3aTeJIbCTBO; IPUBOAUTH PUMEPBI U KOHTPIIPUMEPHI /IS TOATBEPKACHUS CBOUX BBICKa3bIBAHUH.
B noBcenHeBHOI KU3HU U ITPHU U3YYSHHUH APYTUX IPEIMETOB: HCIOIB30BaTh rpaduuecKoe
IpEeCTaBICHUE MHOXKECTB JJIsl ONTMCAHUS PealbHbIX IPOLIECCOB U SIBIECHUH, IPU PELIEHNUH 33134
JIPYTUX y4eOHBIX MPEIMETOB.

Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYUTBHCS: ONIEPUPOBATh MOHATUSAMU: OINPEAEIEHUE, TEOPE-
Ma, aKCUOMa, MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA, AIEMEHT MHOXKECTBA, TyCTOE, KOHEUHOE
1 0ECKOHEYHOE MHOXKECTBO; ONPENIENATh IPUHAIEKHOCTD 3JIEMEHTAa MHOXKECTBY.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB: CTPOUTDH LIEMOYKH YMO3aKII0ue-
HUI Ha OCHOBE MCIIOJIb30BAaHUs IIPABWII JIOTUKH.

Yucna

YuyeHHMK HayYHTCs: HAXOJIUTh 00J1acTh ONpeieNieHus 1 00JacTh 3HaUeHUH (PyHKIMH, YUTATh
rpaduk; onepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSMU: HaTypalbHOE YKCIIO, IEJI0€ YUCIIO,
OOBIKHOBEHHasl Jpo0b, IecATUYHAsE JpoOb, CMEIIaHHas Ipo0b, pallMOHAIBHOE YUCIIO0, apupMe-
TUYECKHUM KBAJIpaTHBIA KOPEHb; UCIIOIb30BATh CBOKWCTBA YMCEN U MPaBUia IEHCTBUI IIPH BbI-
IIOJIHCHUU BBIYMCIICHUN; BBITIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCEI B COOTBETCTBUU C IIpa-
BHJIAMU; OLICHUBATh 3HAYEHHUE KBAIPATHOTO KOPHS U3 MTOJIOKUTEIBHOTO LIEJIOT0 YHUCIIA;
pacro3HaBaTh pallMOHAIbHBIE U UPPALMOHAIIBHBIE YHACIIA; CPABHUBATH YHCIIA.

B noBce1HEBHOM KWU3HU U MIPU U3YYEHUHN JPYTUX NMPEIMETOB: OLIEHUBATh PE3YNIbTaThl BBHIYUCIIE-
HUU IIpU PELICHUH ITPAKTUYECKUX 3a/1a4; BBIIIOJIHATh CPABHEHHE YHUCEIl B PEAJIbHBIX CUTYalUsX;
COCTaBJISITh YUCJIOBBIE BBIPAXKEHUSI IIPU PELICHUH MTPAKTUUECKUX 3a]a4 U 3a]a4 U3 Ipyrux y4yeo-
HBIX [IPEIMETOB.

Yd4eHHK MOJYyYUT BO3MOKHOCTh HAYYMTHCH: ONIEPUPOBATH MOHATHIMHU: MHO>KECTBO HATY-
paJIbHBIX YKCEJI, MHOXKECTBO LIEJIBIX YUCET, MHOYKECTBO PALIMOHAIIBHBIX YUCEN, UPPALMOHAIBHOE
YUCII0, KBAJAPATHBI KOPEHb, MHOKECTBO JEHCTBUTEIBHBIX YUCEIN, FTEOMETPUYECKAsI HHTEPIIpETa-
LU HATYPAIBHBIX, LIEJIbIX, PALIUOHAIIBHBIX, IEHCTBUTEIIBHBIX YHCEI;



IOHUMAaTh U OOBSICHATH CMBICI MO3UIIMOHHOMN 3aIIMCH HAaTYPalIbHOIO YUCIIA;

BBITOJIHATH BBIYUCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM IIPUEMOB PALIMOHAIBHBIX BHIYHCIIE-
HUH; BBINOJIHATE OKPYIVICHAE PALIMOHAIBHBIX YUCEII C 3aJaHHON TOYHOCTBIO;

CPaBHMBATh PAallMOHAJIbHBIC U UPPALIMOHAIBHBIE YNCIIA; IPEACTABIATh PALIMOHAIBHOE YUCIIO B
BUJIC J€CATUYHOM IpoOHU , yIOpsIOUMBaTh YKCIIa, 3alIMCAaHHbIC B BUJIE OOBIKHOBEHHOM! U J1ecs-
TUYHOU poOu. B moBcenHEeBHOMN )XKU3HU U NIPH U3YUYEHUH JPYTUX MPEIMETOB: TPUMEHSATH Ipa-
BIJIa IPUOJIMKEHHBIX BBIYUCICHUHN IIPU PEIIEHUH TPAKTUUYECKUX 33134 U PEeLIeHUH 3ajiad py-
IUX y4eOHBIX ITPEIMETOB; BBIIIOJHATH CPABHEHUE PE3yJIbTAaTOB BHIYMCICHUN TIPU PEIICHUU
IPAaKTUYECKUX 3a/1a4, B TOM YHUCJIE IPUOIMKEHHBIX BBIYHUCIIEHUH; COCTABIATh U OLIEHUBATh YH-
CJIOBBIC BBIPKEHHS IIPH PELICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX yu4eOHbIX Ipeame-
TOB; 3aIIUCBHIBATH U OKPYIJIATH YHCIOBBIC 3HAYCHUs PEAIBHBIX BEJIMYHH C HCIIOIb30BAaHUEM pa3-
HBIX CUCTEM U3MEPECHHUS.

Tooicoecmeenuvle npeobpazo8anus

Y4eHUK HAYYUTCS: BHINOJIHATH HECTIOKHBIC IIPE0OpPa30BaHMs ISl BEIYUCICHUS 3HAYCHUH YH-
CIIOBBIX BBIP@KEHUH, COAEPIKAINX CTEIICHU C HATYypaJbHBIM MOKA3aTeNIeM, CTEIICHHU C [EJIBIM
OTPpULATCIIbHBIM ITOKA3aTCJIEM; BBIIIOJIHATH HCCJIOKHBIC Hp606pa3OBaHI/I$I OCJIBbIX BBIpa)KeHPIfII
pacKpbIBaTh CKOOKH, IPUBOJMTH ITOTO0HBIE ClIaraeMble; UCIOIb30BaTh ()OPMYJIbI COKPALLIEHHOTO
YMHOX€EHHUS (KBaJpaT CYMMbI, KBaipaT pa3HOCTH, Pa3HOCTb KBaAPaTOB) JJIsl YIIPOILEHUS BbIUUC-
JICHU 3HaYeHHUI BBIPAYKCHUH; BBIIOJIHATD HECIOXKHBIE TPE0Opa30BaHUsI APOOHO-TMHEHHBIX BbI-
paXXEHUI U BBIPAKECHHUM C KBAAPATHBIMUA KOPHSAMH.

B moBceqHeBHOM )KU3HU U TIPU U3YYCHUU JIPYTUX IPEIMETOB: IOHUMATh CMBICH 3aITMCH YUCIIA B
CTaHJAPTHOM BHJIE; OTIEPHPOBATH Ha 0230BOM YPOBHE IMOHATHEM «CTaHIAPTHAs 3aIHCh YHCIIAY.
Y4eHUK MOJTYYUT BO3MOKHOCTH HAYYHTHCS: ONEPUPOBATH MOHATUSAMHU CTEIICHHU C HATypajlb-
HBIM TI0Ka3aTeJeM, CTEIICHH C IIeJTbIM OTPHLIATEILHBIM TIOKa3aTeNIeM; BBIIIOJHATH MPeodpa3oBa-
HUSI LEJIBIX BEIPOKCHUH: ISHCTBUS ¢ OAHOWICHAMH (CII0KEHHE, BRIUUTAHUE, YMHOKEHHE), JIeH-
CTBH C MHOT'OYJICHAMU (CJIO)KGHI/IC, BBIYUTAHUC, YMHO)KGHI/IC); BBIIIOJHATD PA3JIOKCHHUEC MHOI'O-
YJICHOB HAa MHOYKHTEJIN OJHUM M3 CIIOCOOOB: BHIHECEHHE 32 CKOOKY, TPYNITHMPOBKA, HCIIOIb30Ba-
HUC d)OpMy.]I COKpalI€HHOI'O YMHOXCHUS; BBIACIIATE KBaApaT CYMMbI U Pa3HOCTU OJHOYJICHOB,
pacKiIagpIBaTh HA MHOKUTENN KBaAPATHBIA TPEXWICH; BBIIIOIHATH IPEOOPa30OBaHUs BBIpaXKe-
HI/If/'I, COoACpKAIMX CTCIICHU C HCJIbIMH OTPHULIATCIbHBIMHA ITOKA3aTCIIsIMU, IEPEXOAUTH OT 3alIMCHU
B BUJIE€ CTETIEHU C EJIBIM OTPHUIIATEIbHBIM MTOKa3aTeleM K 3allUCH B BUJIE JPOOU; BBITOIHATD
npeoOpa3oBaHus IPOOHO-PAIIIOHATBHBIX BEIPAKEHHIA: COKpAIIeHUe IpoOei, MpuBeIeHNe a-
reOpandeckux aApoOei k o0lieMy 3HaMeHaTeNo, CJI0KEHHE, YMHOKEHHE, JIeJIeHNe anredpanye-
CKHX Ipo0el, BO3BeIeHHEe anreOpandeckoi Apoou B HATYpaIbHYIO U IS0 OTPUIATEIbHYIO
CTETIEeHb; BBIMIOJHATH IPE0OPa30BaHuUs BBIPAKEHHH, COJepKaLINX KBaJpaTHbIE KOPHHU;
BBIACIIATh KBaApaT CyMMBI UJIM Pa3HOCTU ABYYJICHA B BBIPAKCHHUAX, COACPIKAIINX KBAAPATHBIC
KOPHU; BBIIIOJHATH IPe0Opa3oBaHus BBIPAKEHUH, COAEPIKAILIMX MOTYIb.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTHX MIPEIMETOB: BBIIOJIHATH IPE0Opa3oBaHus U
JeMCTBUS C YMCIaMM, 3alTUCAHHBIMU B CTaHIAPTHOM BHJIE; BBIIIOJIHATH IPeoOpa3oBaHus anreo-
panvecKuX BBIPAKEHUI NMPU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.

YPGGHeHuﬂ Uu HepaeseHncmea

Y4yeHHMK Hay4YHTCs: OTIEpUPOBATH Ha 6a30BOM YPOBHE MOHATUAMU: PaBEHCTBO, YUCIIOBOE pa-
BEHCTBO, YPaBHEHHUE, KOPEHb YPAaBHEHUS, PEIICHNE YPaBHEHNUsI, YUCIIOBOE HEPABEHCTBO, HEPA-
BEHCTBO, PEILICHUE HEPABEHCTBA; IIPOBEPATH CIIPABEIIUBOCTD YUCIIOBBIX PABEHCTB U HEpa-
BEHCTB; pEIaTh JUHEHHbBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOIAIINECS K JIMHEWHBIM;
IIPOBEPSATH, SBIISETCS JIHM JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA); pelaTh KBapaT-
HbI€ ypaBHEHUs N0 popMysie KOpHEI KBaJpaTHOTO YpaBHEHMsI; ©300pakaTh pelIeHHs Hepa-
BEHCTB U MX CUCTEM Ha YHUCIIOBOM IIPSAMOM. B OBCETHEBHOM JKU3HU U IIPU U3YUYEHUH IPYTUX
IIPEMETOB: COCTABIIATh U pelIaTh JIMHEWHBIC YPAaBHEHUS IIPU PEIIECHUN 33]1a4, BOSHUKAIOIIUX B
JPYrux y4yeOHBIX MpeaMeTax.



Y4eHHK MOJIYYUT BO3MOKHOCTh HAYYUThCS: ONEPUPOBATh MOHATHIMU: YPAaBHEHHE, HEPABEH-
CTBO, KOpPEHb yYpaBHEHUS, PEIICHNE HEPaBEHCTBA, PABHOCUJIbLHBIC YpaBHEHUs, 00JIACTh OIpese-
JIeHUs ypaBHEHUsI (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUH WIIM HEPABEHCTB);

peunarh JIMHEHbIE YPAaBHEHHS M YPABHEHUS], CBOAMMBIE K JIMHEHHBIM C ITOMOILBIO TOX/IECTBEH -
HBIX TIpeoOpa3oBaHuil; peuaTh KBaJApaTHbIC YPAaBHEHUS U ypaBHEHUsI, CBOJMMbIE K KBaIpaTHBIM
C TIOMOUIBIO TOKJECTBEHHBIX MTPE0OpPa30BaHUM; pelIaTh IPOOHO-INHEHHbIC YpaBHEHHUS,

pellaTh NpocTeiliue HPPALMOHATbHbIE ypaBHEHUs BUaa L[ f (x)=a, \/ f(x)= \/ a(x) ; pe-

11aTh ypaBHEHUS BUA X = d; pemiaTtb ypaBHEHHUS CIIOCOOOM Pa3I0KEHUsI HA MHOXKHTEIU U 3a-
MEHBI IIEPEMEHHOM; UCIIONIb30BaTh METO HHTEPBAJIOB JJIsl PELICHMS LIEJIbIX HEPABEHCTB;
pelaTh JIMHEWHbIE YpaBHEHUS U HEPABEHCTBA C IapaMeTPaMU; PEIlIaTh HECIO0XKHbIE KBaJpaTHbIE
YPaBHEHHs € IapaMeTPOM; PEIaTh HECIOKHBIE YPABHEHUS B LIEJIBIX YNCIaX. B moBceqHEBHOM
YKU3HU U IPU U3YYEHUU APYTUX IPEAMETOB: COCTABIATh U PElIaTh JUHEWHbBIE U KBaJApaTHbIE
YpaBHEHMsI, ypaBHEHUs, K HUM CBOJIAIIMECS, HEPABEHCTB MPH PEILIEHUH 331a4 APYTHX y4eOHBIX
IIPEIMETOB; BBIIIOJIHATH OLIEHKY IIPAB/I0I01001s PE3YIbTATOB, [10JIy4aeMbIX [IPHU PEIICHUH JIU-
HEHHBIX U KBaJIPaTHBIX YPABHEHUH M HEPABEHCTB MPH PEILIEHUH 3aJad APYrHX y4eOHBIX Mpes-
METOB; BBIOMPATh COOTBETCTBYIOIINE YPABHEHNUSI, HEPABEHCTBA MIIM X CHCTEMBI JUIsl COCTaBIIE-
HUS MaTEMAaTUYECKOM MOJEIN 3aJaHHOM peabHON CUTYalluy WIN NPUKJIAJHON 3a1a4M; yMETh
MHTEPIPETUPOBATH [TOIYUCHHBIN IIPU PELLIEHUN YPaBHEHM I, HEPABEHCTBA PE3YJIbTAT B KOHTEKCTE
3aJJaHHOW pEeaIbHOM CUTYyalluH WM NIPUKIIAJHOM 3a1a4u.

@ynKyuu

Y4yeHHK HaYyYHTCs: HaXOUTh 3HaUueHHEe (PYHKIMU 10 33JaHHOMY 3HAYCHHIO apryMeHTa; Ha-
XOJIUTh 3HAYEHHUE apryMEHTa 110 3a/laHHOMY 3Ha4€HUIO (YHKIIMH B HECIOXKHBIX CUTYalUsX; OIl-
pENENATh MOJI0KEHUE TOUKH 110 €€ KOOPANHATaM, KOOPIAMHATBI TOUKHU 110 €€ IIOJIOKEHHUIO Ha KO-
OpAMHATHOM IJIOCKOCTH; MO IpauKy HaXOAUThH 00JIACTh ONPEAEICHUs, MHO)KECTBO 3HAaUECHUH,
HYH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH BO3pAaCTaHHs U YOBIBaHUS, HaU-
Oosbliee 1 HaMMEHbIIIee 3HaUeHUs (PYHKIUH; CTPOUTDH Ipad K JIMHEHHON QyHKIMM; TPOBEPSTH,
SIBIISICTCS JIM JAHHBINA Tpaduk rpadukom 3aganHoN GyHKINU (JTMHEWHON, KBAJAPaTUYHOM, 00part-
HOW IPONOPLUOHATIBHOCTH); ONPEEIIATh NPUOIMKEHHbIE 3HAUYCHHUSI KOOPAWHAT TOUKU Iepece-
yeHUs rpaguKoB QyHKIMM. B moBcegHEBHOMN KU3HU U IIPU U3YYEHUH IPYTUX MIPEIMETOB: UC-
MOJIb30BaTh I'pa MK peabHbIX MPOLECCOB M 3aBUCUMOCTEH [T ONpe/IeeHnsl UX CBOUCTB
(HauOosplIMEe U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pACTaHUS U YObIBaHUs, 001acTH IO-
JIOXKUTENbHBIX U OTPULIATENbHBIX 3HAYEHUH U T.I1.); HCIOJIB30BATh CBOWCTBA TMHEWHON (QyHKIIMK
U ee rpaduk Ipy peleHn  3a1a4 U3 APYyrux yueOHbIX IPEIMETOB.

Y4YeHuK NoJIyYuT BO3MOKHOCTh HAYYUTHCS: ONEPUPOBATh MOHATUAMU: (QYHKIIMOHAIbHAS 3a-

BUCUMOCTb, (PyHKIMS, rpaduk (QYyHKIMH, COCOOBI 3alaHusl (PYHKIUHU, apryMEHT U 3HaueHHe

GyHKIIMH, 00J1aCTh ONPEENIEHUs U MHOKECTBO 3HaUEHUI (QYHKIUH, HYJIU (QYHKIIMH, TIPOMEKYT-

KU 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb (DYHKIIMH, YeTHOCTH/HEYETHOCTh (DYHKIINY;

CTPOUTH TpapUKH JTMHEHHOM, KBapaTHUHON (QYHKINH, 0OpaTHOM MPOMOPIUOHANIBHOCTH, (PYyHK-

UM BUJA: Y = a+L »y = /X,y = ;|Ha IPUMEpe KBaJPaTUIHOMN (YHKLNH, UCIIOJIB30BATh
X +b

npeoOpaszoBanus rpaduka pynkunu y=f(x) s nocrpoeHus rpagukoB QyHKIMMA

y=af (kx-+b)-c; COCTABJIATH yPAaBHEHHS IIPSIMOM I10 38 IAHHBIM Y CJIOBUSIM : IPOXOIALIEH YEPE3

JIBE TOYKH C 3aJaHHBIMHM KOOpIMHATAMM, IPOXOASIEN YEPE3 JaHHYIO TOUKY U ITapaJljIeIbHON

JITAaHHOU NIPSIMOM; UCCIEIOBATh (PYHKITUIO MO €€ rpaduKy;

HAXOJUTh MHO>KECTBO 3HAUEHUM, HYJIH, IPOMEKYTKH 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTH KBaJl-

paTUYHON (PYHKIIUH; B TOBCEJHEBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEIMETOB:

WUTIOCTPUPOBATH C MOMOIIBIO IpadrKa pealbHyI0 3aBUCUMOCTh WJIM MPOIECC MO0 UX XapaKTepH-

CTHKaM; UCIOJIb30BATh CBOMCTBA U TpaUK KBAAPATUYHON (DYHKLIUH MIPH PELICHUN 3aj1a4 U3

JIPYTUX y4eOHBIX MPEIMETOB.

Texcmoesnie 3a0ayu



Y4YeHHK HAYyYHTCsI: CTPOUTH MOJIEIb YCIIOBHS 3a/1a4H (B BHJIE TaOJIUIIbl, CXEMBbI, PUCYHKA WU
YPaBHEHUS), B KOTOPOH JAAaHbI 3HAYEHHUS JBYX U3 TPEX B3aHMOCBS3aHHBIX BEIMUUH, C LIEJIbIO I10-
UCKa peIleHNs 3a/1a4M; OCYILECTBIIATh CIIOCO0 MOMCKA PEIICHHs 3a/1a41, B KOTOPOM PacCyKae-
HHUE CTPOUTCS OT YCIOBUS K TPEOOBAHHIO UM OT TPEOOBAHUS K YCIOBHUIO; COCTABISATH IIJIaH pe-
LICHMS 3a/1a4M; BBIAEIIATH TAaIlbl PEIICHUS 3a1a4l; HUHTEPIPETUPOBATh BHIYMCIUTEIBHBIE pe-
3yJbTaThl B 3a7]a4€, UCCIEA0BATh IIOJYYCHHOE PELICHUE 3a1a41; 3HATh Pa3Iuyue CKOpPOCTEN
00BEKTa B CTOSIYEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKH; pelllaTh 3aJaul Pa3HbIX TUIIOB
(Ha pa0OoTy, Ha MOKYIKHU, Ha IBUKEHUE), CBA3BIBAIOLIUX TPU BEIMUUHBI, BBIACIATH ITH BEINYH-
HBI 1 OTHOILICHUS MEXy HUMH; B IOBCEAHEBHOM KU3HU U IIPU U3YYEHUU JPYTUX NIPEIMETOB!
BBIIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEEIIbHBIX 3HAUEHUSIX HCKOMBIX B 33/1aU€ BEJIUYUH (J1e-
JIaTh IPUKUJIKY ).

Y4YeHHK MOJyYUT BO3MOKHOCTh HAYYUTHCH: PELIATh POCTHIE U CIIOXKHBIE 3aJa4l Pa3HbIX TH-
0B, a TAK)KE 3aJa4M NOBBILICHHON TPYIHOCTH; UCIIOJIb30BATh Pa3HbIE KPATKUE 3AIIMCH KaK MO-
JIeI TEKCTOB CJIOKHBIX 3a/1a4 JUIs IOCTPOCHHUs IIOMCKOBOM CXEMBI M PEILICHMs 3a/1a4; pa3iIndyaTh
MO/JIeJIb TEKCTa U MOJIeJIb PELICHHUs 3a/1aul, KOHCTPYUPOBATh K OOHOU MOOenU peuteHusi HECI0XK-
HOM 3a/1a4M pa3HbIC MOJIENN TEKCTa 33/1a4M; 3HAaTh U MPUMEHSITh 00a crnocola MoucKa peleHus
3a7a4u (OT TpeOOBaHUS K YCIIOBHIO M OT YCJIOBHUS K TPEOOBAHMIO);BbIIEIATh 3TAIlbl PELICHUS 3a-
Jlaud ¥ CcoZiep KaHME Ka)KJ0ro 3Tara; yMeTh BbIOMpaTh ONTUMAJIbHBIM METOJ| pElICHUs 3aJaul U
0CO3HaBaTh BBIOOP METO/A, PacCMAaTPHUBATh pa3jIMYHbIE METOAbI, HAXOJUTb Pa3HbIe PEIICHHS
3a/1a4M, €CJIM BO3MOKHO; aHAJIM3UPOBATH 3aTPYAHEHUS IIPU PELICHUN 33]1a4;

BBITNOJIHATH pa3InyHble peoOpa3oBaHUs NPEIJIOKEHHOH 3a1a4l, KOHCTPYHPOBATh HOBBIE 3a/1a-
Y U3 JIaHHOM, B TOM uucIie 00paTHbIC; MHTEPIIPETUPOBATH BHIYMCINUTENbHBIE PE3YNIbTATHI B 33/1a
4e, UCCIIE0BATh ITOJIy4EHHOE PELICHHUE 3a/1a4M; AaHAJIU3UPOBATh BCEBO3MOXKHbBIE CUTYallH B3a-
MMHOT'0 PacIoJIOKEHUs ABYX 00ObEKTOB U U3MEHEHHUE X XapaKTEPUCTUK IIPU COBMECTHOM JIBU-
KEHUHU (CKOPOCTb, BPEMsl, PACCTOSIHUE) IIPU PELICHUH 3a/1a4 Ha JIBUKEHHE JIBYX OOBEKTOB KaK B
OJIHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAIIPABJICHUAX; UCCIIEI0BATh BCEBO3MOKHBIEC CUTYALIMH TIPH
pEILIEHNN 3a]a4 Ha JIBM)KEHUE 110 PEKE, paCCMaTpUBAaTh Pa3HbIE CUCTEMBI OTCYETA;

OCO3HAaBaTh U OOBSACHATH UIEHTUYHOCTD 331a4 Pa3HbIX TUIIOB, CBSI3bIBAIOIIMX TPU BEIUUYMHBI (HA
paboTy, Ha MOKYIKH, Ha JIBUKEHUE), BBIJICJIATh 3TU BEJIMYMHBI U OTHOLICHUS MEXy HUMH, IIPU-
MEHSATh UX IIPU PEIIECHUH 3aa4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX TUIIOB; Bia-
JIeTb OCHOBHBIMM METOJIaMU PEILIECHKS 3a]1a4 Ha CMECH, CIIJIaBbl, KOHIEHTPALUH; PEIIAaTh JIOTU-
YecKue 3a7auu pa3HbIMU CIIOCOOaMHU, B TOM YHCIIE, C IBYMs OJIOKaMH U ¢ TpeMs 0JIoKaMu JaH-
HBIX C TOMOIIBIO TaOJIMIL; OBJIA/IETh OCHOBHBIMU METO/IaMU PEIICHUS CIO’KETHBIX 3aJau: apug-
METHYECKH, anredpandeckuii, reoMeTpUIeCKHii, rpaduuecKuil, MIpUMEHSITh UX B HOBBIX 110
CPaBHEHUIO C U3YYEHHBIMU CUTYyalUAX. B IOBCEAHEBHOM )KU3HU U IIPU U3YYEHUU JPYTUX IIPEN-
METOB:BBIJIEIATH IPU PELICHUH 33]1a4 XapaKTEPUCTUKHU pacCMaTpUBAEMON B 3a/1a4€ CUTYyalluH,
OTJIMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX a0CTParupoBaIUCh), KOHCTPYHUPOBATh HOBBIE CUTYAIHH
C YYETOM 3THX XapaKTEPUCTHUK, B YACTHOCTH, ITPU PEILECHNUH 3a/1a4 HAa KOHLEHTPAIUH, YYUThIBATh
IIJIOTHOCTB BEILECTBA; pellaTh U KOHCTPYUPOBATh 3a1a4l HA OCHOBE PACCMOTPEHHUS pealbHbIX
CUTYallul, B KOTOPBIX HE TpeOyeTCss TOUHBIM BHIYMCIUTENBbHBIN pe3yNbTaT; perarh 3a1a4i Ha
JBHKEHHUE T10 PEKE, pACCMATPUBast pa3Hble CUCTEMBI OTCUETA.

8 knacc ['eomerpus

T'eomempuueckue ghueypol

Y4YeHuK HayuyMTCsi: OlIepUpPOBaTh Ha 0A30BOM YPOBHE MOHSTUSIMH F€OMETPUUECKUX PUTYD;
U3BJIEKaTh HH(POPMAIIHIO O TEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKax B SBHOM
BU/JIC; MPUMEHSTH JJIS PEeLIeHHs 3a7ad reoMeTpudeckue GakThl, €CIIH YCIOBUS UX IPUMEHEHUS
3aJaHbl B IBHOM (opMe; penaTh 3a7aui Ha HaXOXKJICHUE Te€OMETPUYECKUX BETMUYMH 0 00pa3-
11aM WJIM aJIrOpuT™MaM. B MOBCETHEBHOM )KM3HU U IIPU U3YYEHUH JPYIUX MPEAMETOB: UCIOJIB30-
BaTh CBOICTBA r€OMETPHUECKUX (DUTYP AJIS pEIIeHUs] TUIIOBBIX 3a/]1a4, BOSHUKAIOIIUX B CUTYya-
LUAX OBCEIHEBHOM KU3HU, 33/1a4 IIPAKTUYECKOTO COIEPKAHUS.

Y4YeHHMK NOJYYHT BO3MOKHOCTb: OTNIEPUPOBATH NOHATHAMH F€OMETPHUECKUX PUryp;



U3BJICKaTh, UHTEPIPETUPOBATH U MIPEOOPa30BbIBATh MH(YOPMAIMIO O TEOMETPUYECKUX (PUrypax,
NPECTaBICHHYIO Ha YepTeKax; MPUMEHATh reoMeTpudeckre (akThl IJIs PELICHUs 3aa4, B TOM
qucie, IPeANoaralllnX HECKOJIBKO IIAaroB pelieHus; (opMyarupoBaTh B MPOCTEHIINX CITydyasx
CBOWCTBA U MPU3HAKH (DUTYP; JOKA3BIBATh FTEOMETPUUECKUE YTBEPKACHHUS;

BJIAJICTh CTAHJIAPTHOW KIaccu(uKanuei miockux Guryp (TpeyrojabHUKOB U YEThIPEX YT OJIbHU -
KOB). B moBceiHEBHOM U3HU U IPU U3YYEHUU APYTUX PEAMETOB: UCIIOJIb30BaTh CBOMCTBA
reoMeTpuYecKux (puryp Ui pemeHus 3ajgad NpakTHYeCKOro XxapakTepa 1 3a/1ad U3 CMEKHBIX
JUCLUATIINH.

Ommnowenus

Y4yeHHMK Hay4YHTCsI: OIIEpUPOBATH HA 0a30BOM YPOBHE MOHATUSAMU: PABEHCTBO (QUTyp, paBHbIE
(GUrypsl, paBEeHCTBO TPEYrOJIbHUKOB, APAJIEILHOCTD NPSAMBIX, HEPIEHIUKYIIPHOCTD IPIMBIX,
YTJIBI MEXY IPSIMBIMU, IIEPIICHIUKYJISAP, HAKIOHHAS, IPOEKLHs. B OBCEAHEBHOM )KU3HU U IIPU
W3Y4YECHUHU JPYTUX NPEIMETOB: UCIOJIB30BATh OTHOIICHHUS Ul PEILCHUS IPOCTEMIINX 3aad,
BO3HMKAIOIIKX B PEAIbHON KU3HHU.

Y4eHHMK NOJYyYHT BO3MOKHOCTh HAYYUTBCS: OIIEpUPOBATh NOHATUAMU: PAaBEHCTBO QUTYp,
paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJILHUKOB, MAPAIICIbHOCTD MPSIMBIX, IEPIEHANKYISIPHOCTh
OPSMBIX, YTJIbl MEXKAY IPSMBIMU, NEPIEHIUKYIISP, HAKIIOHHAs, IPOEKLUs, ogooue Gpuryp, mno-
N0OHBIE PUTYPBI, TOT00HBIE TPEYTOIBHUKH; IIPUMEHATH TeopeMy Daseca 1 TeOpeMy O IpOoTop-
LMOHAJIBHBIX OTPE3Kax IPHU PELICHUH 3a/1a4; XapaKTEPU30BaTh B3aMMHOE PACIIOJIOKEHHE TIPS~
MOH M OKPYKHOCTH, IBYX OKPYKHOCTEW; B IIOBCEAHEBHOM KM3HU U IIPU U3YUYEHUH IPYTUX
IIPEIMETOB: MCIIOJIb30BaTh OTHOLIEHMS JUUIS PELICHUs 3a/1a4, BOSHUKAIOIINX B PEaIbHON KU3HU.

Hsmepenuﬂ U 6bl4UCTIEHUA

Y4yeHHK HAYYHTCHA: TPUMEHITH (POPMYJIIBI IEpUMETpPa, TUIOIMAIN U 00beMa, IJIOUIa N TTOBEPX-
HOCTH OTJIE€JIbHBIX MHOIOI'PAaHHUKOB IIPH BBIYHCICHUSX, KOT 1A BCE JaHHBIE UMEIOTCS B YCIIOBUH;
npuMeHsTh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOILIEHUS /JI BBIYUCICHUS
JUIMH, PACCTOSIHUM, IJIOIAIEH B IPOCTEMIINX Cllydasix. B moBceqHEBHON KU3HU U NIPU U3y4e-
HUU JIPYTUX MPEIMETOB: BBIUYUCIIATH PACCTOSHUS HA MECTHOCTU B CTAHAAPTHBIX CUTYaLMsIX,
IUIOINAAM B IPOCTEHIIMX CIy4asX, IPUMEHATh (OPMYJIbI B IPOCTEHUIINX CUTYaLUsAX B ITOBCE-
JHEBHOH >KU3HHU.

Y4YeHuK MoJy4YuT BO3MOKHOCTD HAYYHUTHCH: ONIEPUPOBATh MIPEAICTABICHUSIMU O JAJIMHE, I1JI0-
a1, Kak BeanuuHaMiu. [Ipumensarts TeopeMy [udaropa, popmyisl miomagm, npyu peleHun
MHOTOIIIArOBbIX 3a/1a4, B KOTOPBIX HE BCE JIAHHBIE MTPE/ICTABJIECHbI SIBHO, & TPEOYIOT BHIYUCIIECHUH,
OIepUpOBaTH OoJIee MIUPOKUM KOJIMUECTBOM (POPMYII AJTUHBI, IJIOLIA/IU, BBIYUCIIATh XapaKTepH-
CTHKU KOMOMHAUUN QUryp (OKpYKHOCTEH 1 MHOTOYTOJIbBHUKOB) BBIUNCISTH PACCTOSHUS MEXIY
burypamu, npuMeHsITh TPUTOHOMETpHUUYECKHE (HOPMYJIbI IS BBIYMCICHUN B O0JIee CIOXKHBIX
CIIy4asiX, IPOBOJUTH BBIUNCIIEHHUS] HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;
(dbopMynUpOBaTh 33/1a4M Ha BBIUMCIICHHUE JUIMH, TUIOIIAEH U peliaTh ux.

B noBce1HEBHOM KM3HU U ITPU U3YyYEHUH IPYTHX IPEIMETOB: IPOBOJUTH BBIUYMCIICHUS HA MECT-
HOCTHU; IPUMEHSTH (POPMYIIBI IPU BHIYUCICHUSIX B CMEXHBIX Y4EOHBIX ITpeIMeTax, B OKpyXKaro-
1Ieil 1eUCTBUTENBHOCTH.

FeOMempuquKue nocmpoerus

YuyeHHK HAY4YHMTCSA: U300pakaTh THIOBBIE IUIOCKUE (PUTYpBl U GUTYPHI B IPOCTPAHCTBE OT PY-
KM M C IIOMOIIIbI0 HHCTPYMEHTOB. B MMOBCETHEBHOW KU3HU U IIPHU U3YyYEHUHN JPYTUX NIPEIMETOB:
BBITOJIHATH MPOCTEHIIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOMMBIE B PEaTbHOM JKU3HU.
Y4YeHUK NoJIy4YuT BO3MOKHOCTh HAYUHUThCA: U300pakaTh T€OMETPUUYECKUE (PUTYPHI 110 TEK-
CTOBOMY M CUMBOJIbHOMY ONMCaHUIO; CBOOOHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B
HECJIIOKHBIX CJIydasaX, BBIMIOJIHATE ITOCTPOCHUA TPEYTOJIbHUKOB, TPUMEHATE OTACIbHBIC MECTOABI
MNOCTPOCHUN IIUPKYJIEM U JTMHEHKOM U IPOBOJUTH MPOCTEUIIINE UCCIeIOBAaHUS YHCTIa PEILICHUIA;
n300paxxaTh TUIIOBBIE IJIOCKHUE (PUTYPBHI C TOMOIIIBIO MPOCTEUITNX KOMITBIOTEPHBIX HHCTPYMEH -
TOB. B MOBCceIHEBHOM KU3HU U NIPU U3YUEHHUH JPYTUX MPEIMETOB: BHIIOIHATH MPOCTEHUIINE TTO-
CTPOCHUA Ha MCCTHOCTH, HeO6X0)II/IMI)Ie B peanLHoﬁ KN3HU, OCHUBATb PasMEpPhl PCaAJIbHbBIX
00BEKTOB OKPYKAIOILIEr0 MUPA.



I'eomempuueckue npeobpazosarus

Y4YeHUK HAYYHTCSl CTPOUTH PUTYPY, CHMMETPHUYHYIO TaHHON (PUType OTHOCUTEIIEHO OCH U
TOYKHU. B oBceIHEBHOM KU3HU U ITPU U3YUYECHHUH IPYTUX IPEIMETOB: PACIIO3HABATh JABUKEHUE
00BEKTOB B OKPYKAIOIIEM MUPE; PACIIO3HABATh CHMMETPHUYHBIC (DUTYPBI B OKPYKAIOIIIEM MHUPE.
Y4YeHUK NoJy4YUT BO3MOKHOCTh HAYYHUTbCS CTPOUTH (PUTYpY, TOJIOOHYIO JaHHOH, MOJIB30-
BaThCsl CBOMCTBAMH OO0 11 0OOCHOBAHUS CBOUCTB (hUTYD;

B noBceHeBHOM KU3HU ¥ PU U3YYEHUH IPYTUX MIPEIMETOB: MPUMEHSTH CBOMCTBA MOI00MS
JUISL IOCTPOEHUN U BBIYMCIICHU M.

9 xknacc AJITEBPA
PAIITUOHAJIBHBIE HEPABEHCTBA U UX CUCTEMbI

BbInyCKHUK HAYYHMTCS: TOHUMATh ¥ IPUMEHSTH TEPMHUHOJIOTHIO ¥ CHMBOJIHKY, CBSI3aHHBIC C OTHO-
[ICHUEM HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB; pellaTh JIMHEHHBIC HEPAaBEHCTBA C OJIHOMU Tiepe-
MEHHOW M MIX CHCTEMBI; PeliaTh KBaJApaTHhIE HEPABEHCTBA C OMOPOil Ha TpadudecKre MPeCTaBICHUS;
MIPUMEHSATH amnmapaT HEPaBeHCTB IS PEMISHIS 3a/1a4 U3 Pa3IMIHBIX Pa3elioB Kypca; pEllaTh HECI0XK-
HBIE€ YPAaBHEHUS B LEJIBIX YUCIIAX.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSA: pa3HOOOpa3HbIM MPpUEMaM J0Ka3aTeIbCTBA He-
PaBCHCTB; YBECPCHHO IPUMCHATH allliapaT HEPABCHCTB AJIA PCHICHUA pa3HOO6pa3HLIX MaTEMAaTUYCCKUX
3a/1a4 1 33/1a4 U3 CMEXHBIX [IPEIMETOB, IPAKTHKH; TPUMEHATD IpaduuecKkue IpeCcTaBlIeHus s
UCCIICIOBAaHHSI HEPABEHCTB, CUCTEM HEPaBEHCTB, COJEpKAINX OyKBeHHBIE K03 pumeHTsr; pe-

1I1aTh MPOCTEHIINE UPPAlMOHATILHBIC YPAaBHEHUS BUA | / f(x)=a, \jf (x) = J g(x) ; pemarsp

ypaBHeHHUs Buaa X' = @ ; pelaTh YPaBHEHHUs CIIOCOOOM Pa3JIOKEHNs HA MHOKHTEIIH H 3aMEHbI
HIepeMEHHOM; HCIOIB30BaTh METO/] HHTEPBAJIOB ISl PEIICHNUS 1IEJIbIX U POOHO-palMOHATBHBIX
HEpaBEHCTB; PeUIaTh JMHEHHbIC YPaBHEHUS U HEPABEHCTBA C TapaMETPaMH; PELIaTh HECIIOKHbIE
KBaApPATHBIC YPABHCHHSA C IIApaMCTPOM; PCIIATh HECIOKHBIC CUCTCMbI JIMHEHHBIX ypaBHCHI/Iﬁ C
HapaMeTpamH.

OCHOBHBIE [IOHATHA. YHUCJIOBBIE ®YHKI[UH

BbInyCKHUK HAYYHMTCS: TOHUMATh M UCIIOIb30BaTh (DYHKIIMOHAIBHbIC TIOHSTHUS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHMS); CTPOUTH IPadUKH AIMEMEHTAPHBIX (PYHKIHIA; MCCIeI0BaTh CBOICTBA Uu-
CIOBBIX (DYHKIIMI Ha OCHOBE M3Y4CHUs MTOBEJCHUS UX TPa(QHKOB;

NOHUMAaTh (DYHKIMIO KaK BRXHEHIIYI0O MAaTeMaTHYECKYI0 MOJAEIb JUIsl OMUCAHUS HPOLECCOB U SBICHUN
OKPY>KaIOIIEero MUpa, MPUMEHATh (PYHKIIMOHATBHBIH SI3bIK JUIS OTIMCAHHS U UCCIICIOBAHNUS 3aBUCIMOCTEH
MEXTY GUINUECKUMH BEIMINHAMH.

BblﬂyCKHI/IK HOJ]y"IHT BO3MOKHOCTH Hay‘II/ITBCfl: MMPOBOJAUTH UCCIICAOBAHUS, CBA3AHHLIC C U3YyUC-
HHEM CBOWCTB (l)yHKHHﬁ, B TOM YHUCJIC C UCIIOJB30BAaHUCM KOMITIBIOTEpA; Ha OCHOBC Fpa(l)I/IKOB HN3YYCHHBIX
GyHKIUI CTpOUTH OoJiee CIIOKHBIE TpapUKH (KYCOYHO-3aJJaHHBIE, C «BBIKOJIOTHIMIWY» TOYKAMHU U T. I.);
HUCIIOJIB30BaTh (I)YHKI_II/IOHEU'ILHLIQ NpeaACTaBJICHUA U CBOMCTBa (bYHKI_II/Iﬁ AJId pCHICHUA MAaTECMATHYCCKUX
3a/1a4 M3 Pa3IHYHbIX Pa3/elioB Kypca; CTPOUTh IpadMKU JTMHEHHOM, KBapaTHUHON (QyHKIMH, 00-

. K
paTHON MPONOPIMOHATIBHOCTH, PYHKIIMM BUJIA: Y = a+—b cy= Ix,y=3%,y= |X ; Ha TIpU-
X+

Mepe KBaJIpaTUUHON (PYHKIIMH, UCIIOJIb30BaTh MpeoOpa3zoBanus rpapuka GpyHkuun y=f(x) ans
nocrtpoenus rpaguxos pynkumii y = af (kx +b) + ¢ ; uccnenosats GyHKuHIO N0 €€ TpaduKy; Ha-
XOJIUTh MHOYKECTBO 3HAYEHUH, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJipa-
TAYHOUN (PYHKITUH.



YUCJIOBBIE IIOCJIEAOBATEJIBHOCTH

BbINyCKHUK HAYYHTCS: ONIEPUPOBATH MOHATUSIME: TIOCICIOBATEIILHOCTD, apHU(METHICCKAS
Iporpeccus, reOMeTpruIecKas MpOrpeccus; peliaTh 3a/1a4i Ha apuPMETHUECKYI0 U TeOMEeTprye-
CKYIO IIPOTPECCHUI0, MOHUMATh U MCIIOIb30BATh SA3BIK ITOCIIEIOBATEIILHOCTEH (TEPMHHBI, CHMBOJIIMYECKUE
0003Ha4EHHU ); TPUMEHSTH (DOPMYIIBI, CBA3aHHbIC C apH()METHICCKOIN U TEOMETPUUCCKON MIPOTPECCHSIMH,
¥ anmnapar, cpopMHUPOBAHHBII PH U3YUCHUH JPYTHX Pa3AeNoB Kypca, K PEIICHUIO 33/1a4, B TOM YHCIIE C
KOHTEKCTOM M3 PealbHOM KU3HU.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCH: pemiaTh KOMOMHHPOBAHHBIE 33/1a4H C TIPUMe-
HeHreM (OPMYIT N-r'o YICHA U CYMMBI IIEPBBIX N WICHOB apr(h)METHICCKOI U T€OMETPUUECKOM mporpec-
CH, IPUMEHSISI IPH ITOM arapar YpaBHCHHUI 1 HEPABCHCTB; MOHMMATh apU(PMETHUCCKYIO H TEOMETPH-
YECKYIO MPOrPEeCCUH Kak (QYHKIUH HATYPATbHOTO apryMEHTa; CBS3bIBATh apH(METHIECKYIO POrPECCHIO

C TNHEHHBIM POCTOM, TECOMETPUIECKYIO — C OKCIIOHCHIIUAJIBHBIM POCTOM.

DIIEMEHTBHI KOMBUHATOPUKHU, CTATUCTUKH U TEOPHH BEPOATHO-
CTEU

BBINYyCKHUK HAYYHMTCSH: UCTIONB30BATh NPOCTEHIINE CIIOCOOBI IPEICTABICHHS H aHAIN3A CTATUCTHYE-
CKUX JaHHBIX; HAXOJIUTh OTHOCUTEIHHYIO YACTOTY M BEPOSITHOCTh CITYYaliHOT'O COOBITHSI.
pelniath KOMOWHATOPHBIC 3a/1a4K Ha HAXOXKJCHHUE YKCIIa OObEKTOB WIIM KOMOMHAITHIM,

BbInycKHHK NOJYYUT BO3MOKHOCTh HAYYHTBHCSI: IPHOOPECTH MEPBOHAYAIBHBIN OTIBIT OpraHU3aIN
cOopa 1aHHBIX TP MPOBEACHUH OMPOca OOLIECTBEHHOTO MHEHHSI, OCYIIECTBIISITh X aHAIIN3, IPECTAaB-
JSITH PE3YJIBTAThl OIPOCca B BUE TaOJIMILIBI, IUArPAMMBI, IPHOOPECTH OMBIT IPOBEACHUS CITyYaiiHbIX 3KC-
MIEPUMEHTOB, B TOM YHCJIE C TOMOIIIBbIO KOMITBIOTEPHOTO MOJIETMPOBAHUS, UHTEPIIPETALIUN X PE3yIbTa-
TOB, HEKOTOPBIM CIIELIHATIbHBIM NpUEMaM pEeIIeHUs] KOMOMHATOPHBIX 3aJad.

9 knacc reomeTpus

BEKTOPBH!

BbBINyCKHUK HAYYMTCH: ONEPUPOBATH C BEKTOPAMH: HAXOAWTh CYMMY M Pa3HOCTB JIByX BEKTOPOB,
3aJaHHBIX T€OMETPHUYECKH, HAXOAUTh BEKTOP, PaBHBII NPOU3BEICHUIO 3aJaHHOTO BEKTOPA Ha YHMCIIO; Ha-
XOJIMTH JUIsS BEKTOPOB, 3aJIAHHBIX KOOPAWHATAMHU: JJIMHY BEKTOPa, KOOPIWHATHI CYMMbI M Pa3HOCTH JBYX
1 OoJiee BEKTOPOB, KOOPMHATHI IPOU3BEICHHS BEKTOpA HA YKCIIO, IPUMEHSISI IIPU HEOOXOJUMOCTH CoYe-
TaTeJbHBIN, ePEeMECTUTEIBHBIH U PAaCIpPEACIUTENIbHBINA 3aKOHBI; BBIYUCIATH CKAJSIPHOE NPOU3BEICHUE
BEKTOPOB, HAXOAUTH YTOJI MEXKIY BEKTOPAMHU, YCTAHABINBATH MEPIIEHANKYISPHOCTD MPSIMBIX.
BbInyCKHUK MOJYYMT BO3MOKHOCTbB: OBJIAJCTh BEKTOPHBIM METOJIOM [UISl PEICHHs 3a/1a4 Ha BbI-
YHCJICHNE U JI0KAa3aTelNbCTBO; IPUOOPECTH OMBIT BHITOIHEHHUS MPOEKTOB Ha TeMy «[IpuMeHeHne BeKkTop-
HOT'0 METOJIa MPH PELICHNH 3a]1ad Ha BEIYUCIICHHUE U JOKA3aTeILCTBOY.

METOJ] KOOPIJUHAT

BbBINyCKHUK HAYYUTCS: BEIYHCIATH JUIMHY OTpPE3Ka MO KOOpAWHATAM €ro KOHIOB; BBIYUCISTH KOOP-
JIUHATHI CepEeNVHBI OTPE3Ka; UCIOIB30BaTh KOOPAMHATHBIA METOA JUIA M3YUEHHUS CBOWCTB MPAMBIX U OK-
PY’KHOCTEN.

BbInyCKHUK MOJYYUT BO3MOKHOCTb: OBJaJeTh KOOPJHMHATHBIM METOJOM pEIICHHs 33]a4 Ha BbI-
YHCJICHNE U JI0Ka3aTeJIbCTBO; IPUOOPECTU OMBIT UCIIONB30BaHU KOMIIBIOTEPHBIX MPOTrpaMM IJIs aHaIH3a
YACTHBIX CIy9YaeB B3aUMHOTO PACIIONIOKEHUS OKPY)KHOCTEH W MPSIMBIX; TPHUOOPECTH OTBIT BBHITOTHEHUS
MIPOEKTOB Ha TeMy «lIprMeHeHre KOOpAMHATHOTO METO/1A IIPY PEIICHUH 3a7a4 Ha BBIYMCIIEHHUE U JOKa3a-
TEJIbCTBO.

COOTHOULIEHME MEXIY CTOPOHAMU U YI'JTAMU TPEYT'OJIbHUKA. CKAJIAAPHOE
IMTPOU3BEJAEHUE BEKTOPOB.



BbInyCKHUK HAy4YHMTCH: cBOOOJHO OINEPUPOBATH TMOHATUSIMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
MPOM3BEICHIE BEKTOpa Ha YMCIIO, CKAIIPHOE MPOM3BEACHNE BEKTOPOB, KOOPAMHATHI HA TIOCKOCTH, KO-
OpJMHATHI BEKTOPA; BIa/JE€Th BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha MJIOCKOCTH Ul PELISHUs 3a]ad
Ha BBIYHCIICHUE W JIOKA3aTENIbCTBA; BBIIIOIHATH C MMOMOIIBIO BEKTOPOB M KOOPAMHAT JI0Ka3aTeIbCTBO H3-
BECTHBIX €My T'€OMETpUIecKHX ()aKTOB (CBOWCTBA CPEIHUX JIMHUM, TEOPEM O 3aMEUaTENbHBIX TOYKaX H
T.I1.) ¥ TIOJIy4aTh HOBBIC CBOWMCTBA M3BECTHBIX (DUTYP; MCIIOJIb30BATh YPaBHEHUS (PUTYp IS PeIIeHUS 3a-
JIa4 ¥ CAMOCTOSATEIHHO COCTABIIATH YPAaBHEHHSI OTACIBHBIX IIOCKHAX (PHTY.

BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYYUTbCSI: NMPUOOPECTH ONBIT BBHIIIOJHEHUS MPOCKTOB Ha
TeMy «l[IprMeHeHne KOOpAMHATHOrO METOAA MpH PEIIeHUH 33]a4 Ha BBIYUCIEHHE U JOKa3aTeJIbCTBOY,
WCIIOJIb30BaTh MOHATHS BEKTOPOB M KOOPIAMHAT ISl PEIIeHMs 3a1ad 1o (u3uKe, reorpaduul U APYrHM
yueOHBIM TIPEAMETaM.

JUIMHA OKPY>XHOCTHU U TUIOINAZIb KPYT A

BbInyCKHUK HAYYHTCS: HCIIOIb30BATH CBOMCTBA M3MEPEHHS JUIHH, IUIOLIA/ICH U YITIOB IIPU PEIICHUH
3aJa4 Ha HaXOKJACHHUE AJUHBI OKPY>KHOCTH, AJTMHBI IYTH OKPYKHOCTH, TPaAyCHONH MEPbI, BEIYUCIIATh
JUINHBI JINHEWHBIX IEMEHTOB (PUI'YDP M UX YIJIbI, HCHONB3Ys (POPMYJIIBI AJTMHBI OKPY>KHOCTH U JAJIMHBI Y-
TH OKPY>KHOCTH, (OpMYIbI IUIoIaaen Guryp, yria; BBIYUCIATh IJIOLIa1 KPYTOB M CEKTOPOB; BBIYHCIATD
JUTMHY OKPYKHOCTH, JUIMHY IyTH OKPY>KHOCTH; pellaTh 3a/1a4yl Ha JOKa3aTeIbCTBO C HCIIOJIb30BaHUEM
(bopMyI1 ATMHBI OKPY>KHOCTH U AJMHBI JYTH OKPYXHOCTH, GOpMY IIIomanei Guryp; peimaTs npakTuie-
CKHE 3a]1a4H, CBSA3aHHBIE C HAXOXK/ICHUEM TeOMETPUIECKUX BEIMYHH (MCIOIb3Ys PH HEOOXOIUMOCTH
CHPAaBOYHHMKH U TEXHUIECKUE CPEICTBA).

BBINYyCKHUK MOJYYHUT BO3MOKHOCTH HAYYMTHCH: BBIYHCIATH IUIOMAIH (HUTYpP, COCTABICHHBIX H3
JIBYX WK OoJiee MPsIMOYTOJIbHUKOB, MapajlieIorpaMMOB, TPEYTOJIBLHUKOB, KPyTra U CEKTOpa; IpUoOpecTr
OTIBIT MPUMEHEHHUS aNreOpandyeckoro ¥ TPUrOHOMETPUUECKOro anmnapaTa 1 uaei IBIKEeHUs IPU PeleHUH
3aJa4 Ha BBIYUCIIEHHUE IJIONIaiell MHOTOYTOJIEHUKOB.

JBHKEHHA

BbInyCKHUK HAYYHTCH: pacro3HaBaTh U M300pa)xkaTh Ha YepTEkKax M PUCYHKaX reomMerpuieckue ¢u-
TYpbl ¥ UX KOHQUTYpalM{; HAXOAWUTh 3HAYCHUS JJIMH JMHEWHBIX DJIEMEHTOB (UTYp U WX OTHOIICHUS,
rpaaycHyro Mepy yrioB oT 0 no 180°, mpumMeHsisi onpeeneHus, CBOWCTBA U MPHU3HAKU GUTYp U UX dJie-
MEHTOB, OTHOILIEHUS Guryp (paBeHCTBO, MOA00ME, CHMMETPUH, MTOBOPOT, MapauIeIbHBIA MEPeHocC); pe-
1IaTh MPOCTEHIINE TUITAHUMETPUIECKHUE 33]]a4l B IPOCTPAHCTBE.

BbBINYyCKHUK IMOJYYHT BO3MOKHOCTH HAYYHMTBHCH: OBJIAJCTh TPAJUIMOHHON CXEMOM pelieHus 3a-
Jlay Ha TIOCTPOECHUE C TIOMOIBIO IIUPKYIIA U JIMHEHKH: aHaJIn3, HOCTPOCHHUE, JI0KA3aTeIbCTBO U UCCIIE0-
BaHME; HAYYHUTHCS PEIIaTh 33/1a4d Ha MOCTPOSHHUE METOJOM I'€OMETPHYECKOTO0 MECTa TOYEK U METOJ0M
noJ00MsI; TPUOOPECTH OMBIT MCCIICIOBAHUS CBOWCTB IUIAHUMETPUYECKUX (QUTYp C MOMOIIBI0 KOMIBIO-
TEPHBIX MPOrPaMM; IPHOOPECTH OIIBIT BHIMOJHEHUS IPOEKTOB Mo TeMaM: «I'eomeTpuyueckue mpeoopaso-
BaHMUS HA IJIOCKOCTNY, «IlocTpoeHne oTpe3KoB Mo Gpopmye.

HAYAJIBHBIE CBE/JEHUA U3 CTEPEOMETPHUN

BbInyCKHUK HAYYMTCH: pacno3HaBaTh Ha 4YepTeXaX, PUCYHKaX, MOJEISIX M B OKPYKaIOIIEM MHpE
TUIOCKHE M MIPOCTPAHCTBEHHBIE TeOMETPHUECKHe (PUTYpBI; pacrlo3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOIb-
HOTO TapaJieNienunena, NpaBUuIbHON MUPaMUb], HWIMHAPA U KOHYCa; ONPEeNaTh Mo JWHEHHBIM pa3-
MepaM pa3BEPTKU (DUTYpHI JMHEHHbIE pa3Mepsl caMoil GUrypbl B HA00OPOT; BEIYHUCIATE 00BEM MPIMO-
YroJIbHOTO NapajulesIenuIeaa.

BbINyCKHUK MOJYYHMT BO3MOKHOCTH HAYYMTBCS: BBIUUCIATE 00BEMBI NMPOCTPAHCTBEHHBIX TI'€O-
METPHUECKUX (DUTYP, COCTABIICHHBIX U3 MPSIMOYTOJILHBIX TTapaLIeIeUIIe/IOB; YIIIyOUTh U Pa3BUTh NPE/-
CTaBJICHHS O MPOCTPAHCTBEHHBIX [€OMETPHUYECKHUX (PUTypax; NPUMEHATH NOHATHE Pa3BEPTKH ISl BBHIION-
HEHUS IPAKTHYECKUX PACUYETOB; BBIUNCIIATD IUIOMAAH MHOTOYTOJFHIUKOB, MCIIONB3YSl OTHOIIEHHUS PaBHO-
BEJIMKOCTH ¥ PaBHOCOCTABJIEHHOCTH.



JUISL CIIETIBIX U CITA00BUIAIINX 00YYaOIINXCSI:
BJIaJICHUE IPAaBUJIAMHU 3alIUCH MAaTEMAaTUYECKUX (POPMyYII U CHIEIMATIbHBIX 3HAKOB penbedHO-
TOYEUHOU cucTeMbl 0003HaueHwuit JI. bpaiins;

BJIAJICHUE TAKTUJIbHO-OCS3aTeIbHBIM CIIOCOOOM 00CIEOBAHUS U BOCIPHITHS PeIbe(HBIX
n300pakeHUI IPEIMETOB, KOHTYPHBIX N300paKEHUH reoMeTpHUeCcKUX (GUryp u T.11.;

YMEHHUE YUTaTh pesibeHble rpadUKU 3JI€MEHTApPHBIX (PYHKIUI HAa KOOPAMHATHOM IJIOCKO-
CTH, IPUMEHSAThH CHELMAIbHbIE IPUCIIOCOOICHUS 1S Pelbe(HOT0 YepUEeHNUS;

BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOrPaMMbl HEBU3YaIbHOTO JOCTYIA K HHPOPMALUU
Ha skpane I1K, ymeHue ucnonb30BaTh NepcoHaNbHbBIE TU(IOTEXHUYECKUE CpeAcTBa nH(popMma-
[IUOHHO-KOMMYHHKAIIMOHHOTO JIOCTYIIA CJICTIBIMUA 00yYaroIuMUCS;
I 06yanOIl[I/IXC$I C HApYWICHUAMU OIIOPHO-ABUTATCIILHOIO allliapara:

BJIaJICHUE CIIELUAIbHBIMU KOMIIBIOTEPHBIMU CPEICTBAMM IPEJCTABICHUS M aHAIM3a JaH-
HBIX M YMEHHE HCIOJIb30BaTh IE€PCOHAIbHBIE CPEACTBA JOCTYNA C YYETOM JIBUraTENIbHBIX, pe-
YeJIBUraTeNIbHbIX U CEHCOPHBIX HApYLICHUI;

YMEHHUE UCI0JIb30BaTh [IEPCOHAIbHBIE CPEJICTBA JOCTYIIA.

Conepxanue

5 ximacc maremaruka
Hamypaﬂbele uucia u H)yJ1b

Harypanbnslii psjg uncen u ero cBoucTBa. HaTypanpHoe 4nuCiio, MHOKECTBO HATypabHbIX YUCEI
U €r0 CBOWCTBA, U300pakeHNE HATYpaJIbHBIX YMCE TOYKaMU Ha YUCIOBOM npsimoil. Micnonb3o-
BaHUE CBOMCTB HAaTypaJIbHBIX YMCEJI IIPHU PEIICHUN 3a7a4. 3alliCh U YTEHUE HATYPaJIbHBIX YHCEI
Paznuuue mexny uugpoit u yrciaoM. Ilo3unmonHas 3anuck HaTypaJbHOTO YKCIIa, TOMECTHOE
3Ha4YeHue UUQPBI, pa3psiibl U KIACChl, COOTHOLICHUE MEKIY JABYMs COCEIHUMH pa3psIHbIMU
€AVHMIIAMHU, YTEHUE U 3aIIUCh HATYPAIbHBIX YHCEL.

OxpyrieHne HaTypalbHbIX YUCEIl

Heo6xonumocts okpyriieHus. [IpaBuio okpyrieHus HaTypalbHbIX YHCEIL.

CpaBHeHuE HaTypaJbHBIX YHCEN, CpaBHEHHUE ¢ YrcioM 0

IlonsiTHE O CPAaBHEHUH YHCEIl, CPABHEHUE HATYPAJIbHBIX YUCEN IPYT C APYIOM U C HYJIEM, MaTe-
MaTH4ecKasl 3aliCh CPAaBHEHHM, CIIOCOOBI CPAaBHEHMSI YHCE.

JleficTBHS ¢ HATYpAJILHBIMU YUCIAMHU

CrnoxeHue ¥ BBIYMTAaHUE, KOMIIOHEHTHI CJI0KEHUS U BBIYMTAHHUS, CBSA3b MEKAY HUMH, HaXOXKIe-
HUE€ CYMMBI U pa3HOCTH, U3BMEHEHUE CYMMBI M PA3HOCTH IIPU U3MEHEHNUN KOMIIOHEHTOB CIIOXKE-
HUS U BBIYUTAHUS.

YMHOXKEHUE U JeJICHNE, KOMIIOHEHTBl YMHOXEHUS U JEJICHUS, CBA3b MEXKI1Y HUMHU, YMHOKEHHUE
U CJIOKEHHE B CTOJIOMK, JICIEHUE YTOJIKOM, ITPOBEpKa pe3ysbTara ¢ MOMOILBIO PUKUIKU U 00-
paTHOTO ACUCTBUS.

IlepemecTUTENBHBIN U COUYETATEIbHBIN 3aKOHBI CIIOKEHUS U YMHOXEHUS, pacCIpeeIUTEIbHbIN
3aKOH YMHOXEHHSI OTHOCUTEIBHO CIOKEHHsI, 000CHOBaHHE aIrOPUTMOB BBIIIOTHEHUS apr(pMme-
TUYECKHUX JEHCTBUM.

CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM

3anuch ymuciia B BUAE CYMMBI pa3psiiHbIX CIaraéMblX, OPSA0K BBIIIOJHEHUS IEHCTBUN B BbIpa-
JKEHUAX, COEPKAIIMUX CTENEHb, BBIYUCICHUE 3HAUEHUI BBIPAKECHUH, COIEPIKALLNX CTEIIEHb.
YucrioBble BBIpaKEHUS



UuciioBoe BBIPAKEHUE U €r0 3HAYCHUE, IIOPAIOK BBIIIOJIHEHUS JEHCTBUMN.

JleneHue ¢ ocTaTKOM

JleneHnue ¢ OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX YHCE, CEOLICNEA OeleHUsl C OCIAMKOM.
[TpakTryeckue 3a1auu Ha JAEJIEHUE C OCTATKOM.

CBoiicTBa U IPHU3HAKH JIETUMOCTH

CBOICTBO IETUMOCTH CyMMBI (pa3HoCTH) Ha yucio. [Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.
Ilpuznaxu oenumocmu na 4, 6, 8, 11. /loxazamenvcmeo npuznakos oeaumocmu. Perenue npak-
TUYECKHUX 3a/1a4 ¢ IPUMEHEHUEM MPU3HAKOB JIETUMOCTH.

PasnoxeHue uncna Ha MPOCThIE MHOKUTEIH

[IpocTeie u cocTaBHbIE YuCHa, peuwemo Ipamocgena.

Pa3znosxeHue HaTypaqbHOIO YUCIIAa HA MHOXKUTENH, PA3JI0OKEHUE Ha MPOCThIE MHOXUTENH. Kou-
yecmeo oenumeneil YUcad, areopUmm PasiloHCeHus YUCia Ha nPoCmvle MHONCUMENU, OCHOGHAS
meopema apugmemuxu.

Jenurenu u KpaTHbIE

Jlenurenb U €ro CBOMCTBA, OOIIUI TeTUTENh ABYX M 00JIee YnCceN, HAnOObIIHA OO TeiH-
TeJb, B3aUMHO MIPOCTHIC YHCIIa, HAXOXKICHHE HaubobIiero oomero aenutens. KpatHoe u ero
CBOICTBa, 00lIee KpaTHOE JIBYX U OoJjiee yucell, HauMeHblIlee o0I1ee KpaTHOE, CIOCOObI HaX 0K -
JIEHUS] HANMEHbILIEro 00IIero KPaTHOTO.
Jpobu

OOBIKHOBEHHBIE APOOH

Jonsi, yacTh, IpoOHOE YKCIo, Ipodb. [IpobHoe uncio kak pe3ynbTar fenenus. [IpaBunsHeie u
HeIpaBUJIbLHBIE IPOOH, CMeIaHHas IPoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypaIbHOTO YHCTIa B BUJIE APOOH ¢ 3aJaHHBIM 3HAMEHATEJIEM, TPeoOpa3oBaHue CMe-
IIAHHOH JIPoOH B HEMPABHILHYIO IPOOL M HA0OOPOT.

[TpuBenenue npobeii k odeMy 3HamMeHaTeln0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHre ¥ BRIMUTaHHE OOBIKHOBEHHBIX JIpo0Oei. YMHOKECHHE U JIeTICHHUE OOBIKHOBEHHBIX JIPO-
oeil.

ApudmeTndeckre IeHCTBUS CO CMEIIaHHBIME IPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIeHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelUCmEUI.
Jnarpammsl

Cronbuatbie 1 KpyroBeie nuarpammel. 3Biedyenne nHdopmauu u3 guarpamm. M3zoopasxcenue
oUazpamm no Yucio8bimM OAHHBIM.

Pewenue mexcmogwix 3aoau

Enunuib1 usMepeHuit: JIMHBI, TI0[aa1, 00beMa, MacChl, BpeMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXy eIMHUIIAMU U3MEPEHUS KaKI0M BETUYMHBI. 3aBUCUMOCTH MEX]y BETMUYNHAMU: CKO-
POCTh, BpeMsl, PacCTOSTHUE; POU3BOAUTEIHLHOCTD, BpeMs, paboTa; 1ieHa, KOINYeCTBO, CTOU-
MOCTb.

3anaun Ha Bce apuMeTuuecKue AeiCTBUS

Pemennie TekcTOBBIX 3a7a4 apumeTnueckuM crnocodboM. Mcnonp3oBanue Tabauil, cxem, yepre-
JKeH, IPYTUX CPEACTB MPEICTABIICHUS TAHHBIX MPU PEIICHUH 3aa9H.

3anauu Ha ABM)KEHUE, pa0OTy U MOKYIKU

Pemmennie HecI0KHBIX 3a7a4 Ha IB)KEHUE B IIPOTHBOIIOIOKHBIX HAMIPABJICHUSAX, B OJHOM Ha-
MpaBJCHUH, IBHKEHHUE MO PEKE MO TEUCHUIO U MPOTUB TeUeHUs. Perenue 3ajja4 Ha COBMECTHYIO
paboty. [Ipumenenue apodeli mpu perieHnu 3aaaq.

Jlornueckue 3agaun



Pemenne HECTOKHBIX JIOTHUECKUX 3a/1a4. Peuienue no2uueckux 3a0ay ¢ noMoubio 2pagos,
maobauy.

OcHOBHBIE METOIbI PEIICHUsI TEKCTOBBIX 33/1a4: apupmeTuyeckui, mepedop BapuaHTOB.
Harnsignas reomerpust

durypsl B OKpykariieM mupe. Harnsaasle npeacTaBieHus o purypax Ha MIOCKOCTH: TpsMasi,
OTPE30K, JIy4, YTOJ, TOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. UeThIpEeXyrobHUK, PSMO-
YTOJIBHUK, KBaJpaT. TpeyrojibHUK, 610bl mpey2oibHUKos. Ilpasunbhvie muocoyzonvHuku. Y30-
OpaxeHre OCHOBHBIX T€OMETPUUCCKUX QUTYD. B3aumnoe pacnonodcerue 08yxX NPmulx, 08YX
OKpYIHCHOCIEU, NPAMOU U OKpYH#CHOCmu. JInuHa oTpeska, JoMaHoW. EAMHUIIBI U3MEpEeHUS 11 -
Hbl. [TocTpoeHue oTpeska 3amanHoil ;yiHbl. Buael yrios. ['pagycHas mepa yria. M3mepenue u
MIOCTPOCHHUE YIJIOB C IOMOIIbIO TPAHCIIOPTHUPA.

Pemmenuie npakTu4eckux 3aad ¢ IPUMEHEHHUEM POCTEHILINX CBOUCTB (QUTYD.

HcTopust MmaTeMaTuku

Tossnenue yugp, 6yxe, uepoenugos 6 npoyecce cuema u pacnpeoeneHus NpooyKkmos Ha J{pes-
Hem Bruosxcnem Bocmoke. Césazw ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosenenue oecamuunoii 3anucu 4u-
cen.Poowcoenue u passumue apugpmemuxu namypanonvix wucenr. HOK, HO/J, npocmsie uucaa.
Pewemo Spamocgena.

6 Kjacc MaTeMaTukKa

AnrebpanuecKue BEIPAKCHUS

Hcnonp3oBanue OYKB JiIsl 0003HAUEHUS YU CETl, BBIYMCIIEHUE 3HAUEHUSI alre0panyeckoro Belpa-
KEHHUS, TPUMEHEHHE aNreOpanyecKiX BBIPAKCHUHN IS 3aIMCH CBOMCTB apU(METHYECKHX JCH-
CTBH, IpeoOpa3oBaHue anredpanuecKux BbIpaKEHUH.

Hecatuunblie ApoOu

Llenas u qpoOHas yacTu AecaTuyHoil 1poou. IlpeoGpa3oBanue necaTnYHbIX ApoOeil B 0ObIKHO-
BeHHbIe. CpaBHEHHE JECATUYHBIX IpooOeii. CoKeHne U BEIYUTaHNE NECATHYHBIX Ipodei. Ok-
pYyTJIeHHE JECSTUUHBIX ApoOel. Y MHOXKEHHUE U JielIeHne AecaTUYHbIX apobeil. [IpeoOpasoBanue
OOBIKHOBEHHBIX JJpo0eit B ecsTuuHble 1poou. KoneuHble 1 6ecKOHEUHbIe AeCATHUHbIE poOu.
OTHolIEHNE IBYX YHUCEN

Macmrab Ha ninane u kapre. [Iponopuuu. ColicTBa nponopuuii, (pUMEHEHHE MPONOpLUUN U
OTHOIIIEHUH TIpH pemeHnu 3aaa4d. CpeaHee apudmeTndeckoe ynuces

Cpennee apudmernueckoe AByX uucen. M3o0paxenue cpeaHero apupmMeTuyecKoro IByX ynuces
Ha YUCJIOBOM MpsAMOM. PellieHre npakTH4ecKux 3a/1a4 ¢ IPUMEHEHUEM CpeIHero apudmernye-
ckoro. CpenHee apu(pMeTHUIECKOE HECKOJIBKUX YHCEN.

IIpoueHTsI

[TonsiTre mpoueHTa. BerunciieHne NIpOLEHTOB OT YUCIIAa U YHACTIA 110 U3BECTHOMY IIPOLIEHTY, BbI-
pakeHHe OTHOUIEHUS B MPOIIEHTaxX. PelieHne HeCI0KHBIX MPAaKTUYECKUX 3a]1a4 C IPOLIEHTaMHU.
Cronbyarble 1 KpyroBble quarpammbl. M3Bneuenne napopmanuu u3 guarpamm. M3obpaxenue
Jarpamm 1o 4UCIOBBIM JaHHbBIM.

PannonaneHble uncia

[TonoxkurenbHbIE U OTpHULIATENbHBIE UKcia. M300pakeHue uncen Ha YUCIOBOU (KOOpAMHATHON)
npsmoii. CpaBHeHUE yucen. Moayib yncia, rTeOMeTpuyecKass MHTEPIPETALUs MOTYJISl YHCIIA.
JleiicTBUS € MOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIAMU. MHOXKECTBO LIEJIBIX YHCEI.
[TonsiTve 0 panmoHanbHOM 4Kciie. [lepBUyHOE TpeICTaBIEHUE O MHOXKECTBE PAllMOHAIBHBIX YH-
ceit. JlelicTBUA ¢ pallMOHAJIBHBIMU YHCIIAMH.



Perrenuie TeKCTOBBIX 3a71a4

EnuHuIs usMepeHuii: JUIMHBI, II0aa1, 00beMa, Macchl, BpeMEHHU, CKOPOCTH. 3aBUCUMOCTH
MEXy €IMHULIAMU U3MEPEHUSI KaKI0M BETMUMHBI. 3aBUCUMOCTU MEX/y BEJIMYMHAMMU: CKO-
pOCTh, BpEMsl, PaCCTOSIHUE; IPOU3BOAUTEIBLHOCTD, BpEMsl, pad0Ta; 11€Ha, KOJIMYECTBO, CTOU -
MOCTb.

3anauun Ha ABMKEHHE, Pa0OTY U MOKYIIKH.

Pelenne Hecn0KHBIX 3a7a4 Ha JBUYKEHUE B IPOTUBOINOJIOKHBIX HAPABIICHUSX, B OJHOM Ha-
MIpaBJICHUH, IBUKEHHUE 110 PEKE 10 TEUCHUIO U IPOTUB TeueHus. Pelienne 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue npobeii mpu pelIeHnuu 3aaau.

3aauy Ha 4acTH, AOJIH, IPOLEHTHI

Pemenune 3aay Ha HAXOXJAEHUE YaCTH YUCIIA U YUCIIA 110 €ro YyacTu. Pemenue 3ana4 Ha MporeH-
Thl U J0JM. [IpuMeHeHne nponopuuii Npyu pelIeHn  3a,/1a4.

Jlornueckue 3anaun

Perennie HecnOKHBIX JIOTHYECKUX 3a/1ad. PenieHne moruyeckux 3aj1ad ¢ moMouibio rpados,
TaOJINLI.

Jwnarpammsl

Harnsanas reomerpus

[Tepumerp mHOroyrosibHuKa. [loHsTHE MIOMAAN DUTYPBI; €AUHUIBI U3MEPEHUS TIIIOIIAIH.
[Tnomanpe npsiMmoyrosibHUKa, kBaapaTa. [IpubnuxenHoe uamepenue miomaam Gpuryp Ha kierya-
Toit Oymare. Pasnogenuxue ¢uzypuol.

Harnsigaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX PUrypax: Ky0, mapaiienenurne, Npu3ma, mm-
pammua, map, chepa, konyc, uuauHAp. M3o0paskeHue npocTpaHCTBEHHBIX QUryp. [Ipumepsi ce-
yenuu. Mnozoepannuxu. I[lpasunvnvie mnozoepannuxu. IlpuMepsl pa3BepTOK MHOTOTPaHHUKOB,
LWIMH]Ipa U KOHYCA.

[TonsiTne o6bema; equaUIEl 00beMa. OOBEM MPSMOYTOIBHOTO Napaiienenunena, kyoa. ITons-
THE 0 paBeHCTBE QuUryp. LleHTpanbpHas, oceBas u 3epkaibHas CAMMETpHH. M300paxenne cum-
METpUYHBIX QUryp. Permenne npakTuyeckux 3agad ¢ IpUMEHEHUEM IIPOCTENIINX CBOUCTB (u-
ryp.

Uctopus mateMaTnku

[TosiBnenue nudp, 6ykB, nepormudoB B MPOIIECCe CUETa U paclipeiesieHHs TPOyKToB Ha JpeB-
HeM brmmxknem Bocroke. CBsizb ¢ Heonmutruueckoi peBostoIuei.

Poxxzienune mectuaecaTepuuHON CUCTEMBI cuucieHus. [losBinenne qecsITHUHON 3aluCh YHCel.
Poxxnenue u pa3zsutue apudmernku HatypansHbix yncen. HOK, HO/I, npoctsie uncna. Pemero
OpatoceHa.

[TosiBneHue HyJIS U OTPUIIATENIBHBIX YHUCEN B MaTeMaTuke ApeBHocTU. Poib Jlnodanra. [Touemy

(-1)(-1)=+1»

po6u B BaBuiione, Erunre, Pume. OTkpbITHE NeCATHUHBIX Jpodei. CTapiHHbBIE CUCTEMBI MEp.
Hecaruunblie 1poOu 1 MeTpudeckas cucrema mep. JI. Maruumxuii.

7 ximacc anrebpa
MareMaTHueckuil s36IK. MaTeMaThnueckass MOJEeb .

YucaoBsie U anre6pa1/1qec1<ne BBIPAXKCHUS. HepeMCHHaﬂ. I[OHyCTI/IMOe 3HAUYCHUC HepeMeHHOﬁ.
He}IOHYCTI/IMoe 3HA4YCHUEC nepeMeHHoﬁ. HepBLIe MNpEACTABICHUA O MATEMATUYCCKOM SA3BIKE U O



MaTeMaTU4YeCcKoil Mojenu. JINHEHbIE ypaBHEHHUSI C OJIHOW MepeMeHHOM. JInHeliHbIe ypaBHEHUS
KaK MaTeMaTH4eCKHE MOJENN pealbHbIX cuTyanuil. KoopaunaTtHas npsmas, BUIbl IPOMEXYTKOB
Ha Hel. JIuneitnas ¢pyakuus KoopauHaTHas MII0CKOCTh. AJTOPUTM OTBICKAHUSI KOOPIWHAT TOY-
Kd. AJITOPUTM MOCTPOeHUs Touku M (a, b) B mpsiMOyrobHO# cucteme koopanHat. JInneitHoe
ypaBHEHHUE C IByMs iepeMeHHbIMU. Pemenne ypaBuenus ax + by + ¢ = 0. ['padux ypaBHeHUs.
Anroputm noctpoeHus rpaduka ypaBaenus ax + by + ¢ =0.

Jlunetinast pyHKIHSL.

HesaBucumas nmepeMeHHast (apryMeHT). 3aBucumas repementas. [ paduk muHeiHOW QyHKITUH.
HaubonbIiiee 1 HauMeHbIlee 3HAYCHHSI TUHEHHON (YHKIIMU HA 3aIaHHOM MTPOMEXKyTKe. Bo3pac-
TaHue U yObIBaHME JTMHEHHON GhyHKIMK. JInnelinas Gpynknus y = kx u ee rpaduk. Bzanmuoe
pacronioykeHue rpauKoB TUHEWHBIX (YHKIUI.

CucreMsl IBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

Cucrema ypaBHeHuid. Pemenue cucreMbl ypaBHeHHH. [ padudyecknii MeTo1 perieHus: CUCTEMBI
ypaBHeHHiA. MeTon noacTaHoBKH. MeTox anredpanmdeckoro ciiokeHusi. CHCTEMBI IBYX JIMHEH -
HbIX YPaBHEHUH C ABYMs IEPEMEHHBIMH KaK MATEMATHUYECKUE MOJIETIN PEAJIbHBIX CUTYallUi
(TEeKCTOBBIC 3a/1a4M)

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA.

. OcnoBanue crenenn. Iloka3arenb creneHu. CBOMCTBA CTEIIEHH C HATypaJIbHBIM I1OKA3aTCJICM.
VYMHOXKEHHE U JICJICHUE CTEICHEH ¢ OJJMHAKOBBIMU MOKA3aTEISIMU. CrenieHs ¢ HYJICBbIM I1OKa3a-
TCIICM.

OpHOwIeHbl. Apr(METHIECKHE OTIepaIH HAJl OJTHOUICHAMHA

Koadduument ognounena. CrangaptHbiid Bua ogHowieHa. [TomoOHbie omqHOwIeHbI. ClioKeHne
OJHOWICHOB. Y MHOKEHHE OJJHOUJICHOB. BO3BeeHNE OHOWICHA B HATYPaJIbHYIO CTENEHb. [le-
JIeHHE OJHOYJICHA Ha OJHOYJICH.

MHorounensl. ApudmMernyeckue onepanuy HaJ MHOTOWIeHaMid MHOTO4IEH.

Unens! MHOrOou1eHa. JByuneH. Tpexunen. [IpuBenenne noqoOHbIX WieHOB MHOrowieHa. CtaH-
JApTHBIN BU MHOrouaeHa. Cii0’keHHE ¥ BBIYUTAHWE MHOTOYJIEHOB. Y MHOKEHUE MHOTOUJIEHA Ha
OJIHOYJIEH. Y MHO)KEHHE MHOTOUJIeHa Ha MHOrowleH. KBasipaT cymMmmbl U KBajipat pazHocTu. Paz-
HOCTb KBaJIpaToB. PasHOCTH KyOOB M cymMMa KyOoB. /leieHue MHOrouIeHa Ha OHOYJIEH.

Paznoxxenne MHOTOYICHOB HA MHOKHTEIIN

Brinecenne o6miero MHOHTENS 32 CKOOKU. Crioco0 rpynmupoBku. Paznoxenne MHOTOWIEHA HA
MHOXHTEJIH C TOMOIIBIO (POPMYJI COKPAIIEHHOTO YMHOKEHHsI, KOMOWHAIIMK PAa3JInYHbIX Tpue-
MOB. MeTo/1 BhIjIeNIeHHs TIOJTHOTO KBajapara. [Tonstue anredpandeckoit npodu. CokpaiieHue an-
reOpanyeckoit 1poou. ToxnectBo. ToxxaecTBeHHO paBHbIE BbIpaxeHUs. ToXIeCTBEHHbIE Mpe-
oOpazoBanus. OyHkus y = X2 OyHKIM y = X2 , €e CBOMCTBa U rpaduK.

@yHKIMA y = -X 2, ee CBOWCTBA U rpaduk.

['padmueckoe pemenne ypapuenuid. Kycounas ¢ynknus. Urenue rpapuka pynkunu. O6nactpb
omnpenenenus ¢pyHkuuu. IlepBoe npencraBieHne o HENPEPHIBHBIX QYHKIUAX. Touka pa3phIBa.
PaspscHenue cmpicna 3anucu y = f(x). yHKIIMOHATBHAS CUMBOJIHUKA.



'/ KJIacC reoOMeTpHUst

HavanpHble reoMeTpruecKUe CBEICHUS

Hauanbpubie noustus muanumerpuu. [ eomerpuueckue purypsl. [lonstue o paBeHCTBE Qu- ryp.
Ortpesok. PaBeHcTBO 0oTpe3koB. [liiMHa oTpe3ka u ee cBoicTBa. Yroi. PaBeHCTBO yrIiioB.
Benuuuna yria u ee cBoiicTBa. CMeXHbIE U BEPTUKAJIBHBIE YIJIBI U UX cBOMCTBA. [lepnenau-
KYJISIPHBIE IIPSIMBIE.

TpeyroabHuKH

Tpeyronpuuk. [Ipu3Haku paBeHCTBa TPEYroabHUKOB. [leprieHauKkynsap Kk npsamoil. Meauansl,
OHMCCEKTPUCHI U BBICOTHI TPEYTrojbHUKA. PaBHOOEPEHHBIN TPEYrOJIbHUK U €r0 CBONCTBA.
OcCHOBHBIE 33/1a4M Ha IOCTPOECHUE C IIOMOUIBIO LIUPKYIIS U JINHEUKU.

[TapamienpHble npsMbIe

[Tpu3Haky napauieaIbHOCTU IPSIMBIX. AKCHOMA HapajuieibHbIX NpsAMbIX. CBOMCTBA Mapa-
JEbHBIX MPSMBIX.

CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa

Cymma yriioB TpeyrosibHuKa. COOTHOUIEHHS MKy CTOPOHAMU U yIilaMu TpeyrosibHuka. He-
PaBEHCTBO TpeyroiibHUKA. HEKOoTOpBIEe CBOKCTBA MPAMOYTOJIBHBIX TPEYTrOJIBHUKOB. IIpr3Haku
PaBEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB. PaccTosiHie oT Touku 110 npsiMoit. PaccTosiHue
MEXy MapaieJIbHbIMU IPSIMBIMH. 3aJa4H Ha IOCTPOCHHE.

8 knacc anrebpa
Anrebpanyeckue 1poou
[Tonsitue anredpandeckoit 1podbu. OCHOBHOE CBOMCTBO ayireOpanueckoit 1podu. CokpaiieHue
anredpandeckux apooeit. CrokeHue 1 BhIYUTaHUE aIredpandeckux Qpoodeid. Y MHOKEHHUE U Jie-
JeHue anredpanyeckux napooeii. Bo3Benenue anredpandeckoii Ipodu B cTereHb. ParmonansHoe
BbIpaxkeHHe. PaninoHansHoe ypaBHeHue. Perienne paoHanbHbIX YpaBHEHUH (TIEpBbIe Mpe-
ctaBiieHus). CTeneHb ¢ OTPULIATEIbHBIM 1IEJIBIM I10Ka3aTeIeM.
OyHKIHA Y = \/; . CBolicTBa KBaJIpaTHOTO KOPHS
Panmonanbubie yncia. [loHsATHE KBaIpaTHOTO KOPHS M3 HEOTPHUIATEIBHOTO yKcia. pparwo-

HaJbHBIE YKciIa. MHOXECTBO I€HCTBUTEIBHBIX YUCEIL. cDyHKI_II/ISI y=~vXxXe¢ee CBOMCTBA U rpa(bm(.

Boinyknocts pynkiuu. O6nacts 3HaueHn pyHkunu. CBoicTBa KBapaTHBIX KopHEH. [1peoo-
pa3oBaHuE BBIPAKEHUH, COAEPIKAIIMX ONEPAIUIO U3BJIECUEHUs KBaJpaTHOrO KOpHs. OcBOOOXK-
JICHHE OT UPPALMOHATIBHOCTH B 3HaMeHarese Apoou. Moayns aeiictBuTenbHOro yncia. I'pagux

GyHKIMH y = |x| dopmyna /x 2 =k |

KBanparnunas pynkums. @ynknus V= —
X

OyHKIHSA Y = ax’, ee rpaduk, cBoiicta. ymkims Y = —CBOHCTBA, rpaduk. I'mnepborna.
X

Acumnrora. [Toctpoenue rpadukoB yHkuuit y = fix + 1), y = f(x) + m, y = f(x + 1) + m, y = -f(X)
10 u3BecTHOMY rpaduky dyukiun y = f(X). Kagparusrit tpexwnen. Kpaaparuunas yHkiws, ee
cBoiictBa u rpaduk. [TousiTue orpannueHHoN QyHkuuu. [locTpoeHue u uTeHHE TPadhUKOB Ky-

_ _ 2
COUHBIX (DYHKIIHIA, COCTABNEHHBIX U3 QyHKImi y=C,y = kx+m, V=—-Yy=ax"+ bx +c,
X

y =+/x I'paduueckoe penienre KBaJipaTHbIX YpaBHEHUH.

KBaaparHble ypaBHEHMS



KBaapatnoe ypaBaenue. [IpuBenennoe (HenmpuBeaeHHOE) KBaipaTHOE ypaBHeHue. [ToHoe (He-
MOJIHOE) KBajipaTHOE ypaBHeHUE. KopeHb KBajipaTHOTrO ypaBHeHUs. Perenue KkBaipaTHOTO
YpaBHEHHUS METOJIOM pPa3IoKEHUsI HA MHOXKHUTEU, METO/IOM BBIJICIICHUS ITOJIHOTO KBaApaTa.
Juckpumunant. @opMyibl KOpHEW KBaJJpaTHOTO YPaBHEHHS. AJNTOPUTM pEeLIEeHUS paluo-
HaJIbHOTO ypaBHEHUsl. BukBasipaTHoe ypaBHeHME. MeTo BBeIeHUsI HOBOU nepemMeHHou. Paruo-
HaJIbHBIC YPABHEHUS KaK MaTeMaTHUECKUE MOJICIH PeabHBIX CUTyannid. YactHeie ciryuau ¢op-
MyJIbl KOpHEH KBagpaTHOro ypaBHeHUs. Teopema Bueta. Pa3noxkenue kBaapaTHOro TpexuyieHa
Ha JIMHENHbIe MHOXUTENU. MppanuonaibHoe ypaBHEHHE. MeTol BO3BEICHMS B KBapar.
HepaBencrtpa

CaoiicTBa 4MCIIOBBIX HEpaBeHCTB. HepaBeHCTBO ¢ nmepeMeHHOM. Pelienne HepaBeHCTB ¢ nepe-
MeHHOM. JInHeliHOe HepaBeHCTBO. PaBHOCHIIbHBIE HepaBeHCTBa. PaBHOCKIIbHOE TpeoOpa3oBaHme
HepaBeHcTBA. KBajipaTHOE HEpAaBEHCTBO. AJITOPUTM PELIEHUS KBapaTHOIO HEpaBeHCTBA. Bo3-
pactaromas GyHkius. YosiBarommas ¢yakuus. Mceneqopanue GyHKIME HAa MOHOTOHHOCTS (C
MCIIOJIb30BAaHUEM CBOMCTB YHCIIOBBIX HepaBEeHCTB). [ IpuOmmkeHHbIe 3HAYCHUS ACHCTBUTEIHHBIX
Yucell, MOrPEeUIHOCTh TPUOIMKEHUS, TPUOIMKEHHE 110 HeIOCTaTKy U U30bITKY. CTaHIapTHBIN
BU/I YUCJIA.

8 Kiacc IrcoMCTpPHUA

UYeTrblpexyroJbHUKU. MHOIOYroJIbHUK, BBIMYKJIbI MHOTOYTOJIbHHUK, YEThIpeXyrojibHuk. Cymma
YIJI0B BBITYKJIOIO MHOIOYTOJIbHMKA. BriricaHHbIE U ONKMCAHHBIE MHOTOYTOJIbHUKH. [IpaBuibHbIE
MHoroyroiapHuku. [lapamnenorpamm, ero cBoiictBa M mnpusHaku. [IpsMoyronbHMK, KBazupar,
pOMO, MX CBOMCTBA M NMPU3HAKU. Tparenysi, CpeaHss JIMHUS Tpanelny; paBHOOEeIpeHHas Tparie-
nus. OceBast U LEHTpaJlbHAa CHMMETPHSL.

[Tnomans duryp

[TonsTue o muomanyu wiockux ¢uryp. PaBHococTaBineHHble U paBHOBeIMKUE GUrypsl. [Tnomanp
npsMoyrosibHuKa. [lnomane napamienorpaMMa, TpeyroJbHUKA U Tparneunu (OCHOBHBIE (hOpMy-
ab1). @opMyIibl, BeIpa)Karolue IJIOLaAb TPEYroJdbHUKA: Yepe3 JBE CTOPOHBI U YTOJl MEXKIY HHU-
MU, 4epe3 MepUMEeTp M paguyc BIHCAHHOW OKPYXHOCTH, ¢popmyna ['epona. Ilmomans yeTsipex-
yrojbHuKa. CBsI3b MEXKAY IJIOLIAIIMU ITOA0OHBIX GUTYP.

[TogoGHBIE TPEYTONIBHUKA

Teopema daneca. [Togobue TpeyronpbHUKOB; KO3 duimeHT nomodus. [Ipuznaku nmogodust Tpe-
yronsHUKOB. Teopema [Iudaropa. [Ipu3Hak paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOIbHUKOB. CHHYC,

c
KOCHHYC, TAHT€HC M KOTAaHT€HC OCTPOTO yIJIa MPSIMOYTOJILHOTO TPEYrojabHUKA U yriioB oT 0 ~ 110

90 © Pemenne IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 3aMe4aTeIbHbIE TOUKH TPEYTOJIbHUKA!

TOUYKH N€PECEUEHUs CEPEIMHHBIX NMEPIEHANKYISIPOB, OMCCEKTPUC, METUAH.

OKpy’>KHOCTb U KpyT

Llentp, pannyc, nuamerp. LleHTpaibHBINA, BIMCAaHHBIM yroJ; BEJIMYMHA BIIMCAHHOIO yria. B3a-
MMHOE I0JIOKEHUE MPSAMON U OKPYKHOCTH, JBYX OKpy>KHOCTeH. KacaTenbHas u cexymas K Ok-
PY’KHOCTH, PAaBEHCTBO KaCaTEIbHBIX, IPOBEACHHBIX U3 OJAHOW TOYKHA. MeTpH4ecKue COOTHOIIEe-
HUS B OKPY’>KHOCTH: CBOMCTBA CEKYILHX, KACATEIbHBIX, XOPI.

OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK, U OKPYXHOCTb ONMMCAHHAsA OKOJIO TPEYyrojJbHuKa. Brin-
CaHHBIC U ONHUCAHHBIC YETHIPEX YT OJIbHUKHU.

9 knacc anrebpa

PAIHMOHAJIbHBIE HEPABEHCTBA U X CUCTEMBI

YuciioBble HEPABEHCTBA U MX CBOMCTBA. CII0)KEHUE M YMHOKEHHME YMCIOBBIX HEpaBeHCTB. Orne-
HUBAaHME 3HAYEHHUs BBIpAKECHUs. HepaBeHCTBO ¢ OJHOM NepeMeHHON. PaBHOCHUIIbHBIE HEpaBEH-
cTBa. YucioBble NMPOMEXyTKU. JIMHEWHBIE U KBaJApPaTHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM.

CucreMbl HEpaBEHCTB C OJTHOM MEPEMEHHOM.
CUCTEMBI YPABHEHUIA



CucreMbl ypaBHEHHI ¢ ABYMs MepeMeHHbIMU. [ paduueckuii METO pelieHus CHCTEMbI YpaBHE-
HUU ¢ AByMs IEpeMEHHBIMU. Pelienne cucteM ypaBHEHU METOAOM MOJCTAHOBKH U CIIOKE-
Hud. CucTtema IByX ypaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJEJIb pealbHOM CUTyalluu
Y1CJIOBbLIE ®YHKIINUA
OyHKIMOHATBHBIE 3aBUCUMOCTH MEXAy BennunHamu. [lonatue dyakiuu. OyHKIUS Kak marte-
MaTH4ecKasi MOJIeJb peaslbHOTO mporiecca. O0macTh onpenencHuss U 00JIacTh 3HAYCHUN (PyHK-
nuu. Crioco6s! 3amanus ¢pyHknuu. ['paduk dyakmuu. [loctpoenne rpadukoB GyHKIMI ¢ 1MO-
Mol npeodpazoBanuit ¢uryp. Hymu gynkuuu. [IpomexxyTku 3HAKOMOCTOSHCTBA (PYHKIIMH.
[TpoMexyTKH BO3pacTaHUsI U IPOMEXKYTKH YObIBaHUS (DYHKIUU.
I[TPOI'PECCHUHN
[TonsiTue umcinoBoil mocienoBaTeIbHOCTH. KoHeuHble M OECKOHEUHBIE I0CIIEI0BATEIBbHOCTH.
Crioco0Obl 3afiaHusl TOCIEI0BATEIBbHOCTH. ApH(PMETHYEeCKass U TeOMEeTpUYecKas MPOTPECCHH.
CBoiicTBa WICHOB apU(PMETHIECKON U T€OMETPUUYECKON mporpeccuii. Gopmysbl O0IIETro WwieHa
apumMeTHyecKoil U reoMeTpuueckoil nporpeccuil. @OpMysbl CyMMBI N —TIEPBBIX YJICHOB apUd-
METHYECKON M reoMmeTpudeckoil mporpeccuii. Cymma O€CKOHEUHOH TreoMeTpHUYecKOl mporpec-
CUHU, Y KOTOpOH . IIpeacraBnenue GECKOHEYHOW MEPUOIUYECKON IECATHYHON npoOu B
BUJIE OOBIKHOBEHHOH JIpO0H.
SJIEMEHTbI KOMBUHATOPUKU, CTATUCTUKU U TEOPUU BEPOSITHOCTEM
[TpencraBieHne TaHHBIX B BUJE TA0JHUII, qUarpamm, rpadukoB. CiydaiiHas n3MeHYUBOCTh. CTa-
TUCTUYECKHE XapaKTePUCTUKU HAaOOpa NaHHBIX: cpeaHee apudmMeTndeckoe, Mearana, Haubob-
1iee ¥ HauMeHblllee 3HadeHus1, pa3max. [IpeacrapneHune o BBIOOPOUHOM HCCIEAOBAHUU.
[TonsiTre 0 cmy4yaifHOM OmbITe U ciiydailHOM coObiTuu. YactoTa ciydaiiHoro coobrtus. CtaTu-
CTHUYECKHH MOJXOJ K MOHSITHIO BEPOATHOCTH. BeposTHOCTH MPOTUBOMONOKHBIX cOObITHIl. Hesa-
BUCHMBIE COOBITHS. Y MHOKECHHEM BEpOSTHOCTEH. JlocToBEpHBIE M HEBO3ZMOXKHBIE COOBITHs. PaB-
HOBO3MOYKHOCTb coObITH. Kitaccuueckoe orpenieneHe BeposITHOCTH.
Pemienne xoMOMHATOPHBIX 3a7a4 mepedopoM BapuaHTOB. KoMOMHATOpHOE MPaBUIO YMHOXKE-
Hus. [lepectanoBku u pakTopual.

9 knacc reomeTpus
BEKTOPBI
Jnuna (Moayns) BekTopa. PaBenctBo BekTopoB. KomnnHeapHbie BekTopsl. KoopainHaTel BEKTO-
pa. YMHOXEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHHUE BEKTOPA IO JBYM HEKOJIIU-
HEapHBIM BEKTOPAM.
METO KOOPAMHAT
VpaBHenue npsmon. KoopanHatsl cepenussl oTpe3ka. PopMmyna pacCTOSHHUS MEXIY ABYMs
TOYKAMH TUIOCKOCTH. YpaBHEHUE OKpY)HOCTU. M300peTeHne MeTo1a KOOpAMHAT, TTO3BOJISIONIE-
ro IEPEeBOANTHh FeOMETpUUECKrUe 00BEeKThI Ha A3bIK anredpel. P. Jlekapt u I1. ®epma. [Tpumepst
Pa3IMYHBIX CHUCTEM KOOPJAMHAT Ha IJIOCKOCTH.
COOTHOULIEHHME MEXJY CTOPOHAMU U YI'TTAMU TPEYI'OJIBHUKA. CKAJIAPHOE
I[MTPOU3BEJAEHUE BEKTOPOB.
CuHyc, KOCUHYC, TAaHT€HC, KOTAHT'€HC OCTPOro YIiia MpsSMOYTOJIbHOTO TPEYroJbHUKA U YIJIOB OT
0 mo 180°; mpuBeneHUE K OCTpOMY yIiIy. PelieHre npsiMoyroiibHbIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOX1eCTBO. DOPMYIIbI, CBS3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTaH-
T€HC OJIHOTO U TOrO e yria. PemieHue TpeyrojbHUKOB: TEOpEMa KOCUHYCOB U T€OpEMa CHUHY-
COB. 3aMeuaTeabHbIe TOYKH TPeyroyibHUKa. CKansipHOE MPOU3BEIEHNE BEKTOPOB.
JUIMHA OKPYXHOCTHU U TUIOLIAAB KPYT' A



YersipéxyronsHuk. Ilapamtenorpamm, ero cBONHCTBa M IHpU3HAKU. IIpAMOYroJIbHUK,
KBaJapaT, poM0, MX CBOMCTBa M MpHU3HAKWU. Tpamenus, CpeaHsis JWHUS Tpareluu.
MHoroyronbsHuK. Belnykiibie MHOroyrojibHuKd. Cymma yriioB

BBIIIYKJIOTO MHOI'OYIOJIbHHMKA. [IpaBUiIbHBIE MHOIOYrOJIBHMKHU. J[JIMHA OKPYKHOCTH, YHCIIO T;
JUTMHA TyTU OKpYX)HOCTH. OKpyXHOCTh U Kpyr. yra, xopna. Cekrop, cermeHT. LleHTpanbHblii
YTOJ1, BHUCAHHBIN yroJj, BEJIMYMHA BIIMCAHHOIO yria. B3anmHoe pacnoyiokeHue npsMoul U OK-
PYKHOCTH, IBYX OKpYykHOCTel. KacarenpHas U cekyias K OKpYKHOCTH, UX CBOMCTBa. Brincan-
HbIE U OIMCAHHBIE MHOTOYTOIbHUKHN. OKPYKHOCTb, BIMCAaHHAsl B TPEYIOJbHUK, U OKPYKHOCTb,
ONMCaHHAasl OKOJIO TPEYroibHUKA. BriucaHHbIe ¥ ONMCAHHBIE OKPY>KHOCTH MPABUIIBHOI'O MHOIO-
YTOJIbHUKA.

JABVOKEHU A

['eomerpuueckue npeoOpasoBanus. Ilonstue o paBeHctBe ¢uryp. IloHsaTHe o ABHKEHMU:
OceBasl U LIEHTpalbHasi CUMMETPUH, NapaluieibHbI IepeHoc, NoBopoT. [loHsaTue o mogobumn
¢buryp 1 roMoTETHH.

HAYAJIBHBIE CBEAEHUA U3 CTEPEOMETPUN

Harnsigasie npencTaBieHus 0 MPOCTPAHCTBEHHBIX GUTypax: KyO, nmapajjieNenumnes, npu3mMa, mu
pammua, map, chepa, kKonyc, uunuaap. Mzobpaxenne npoctpancTBeHHBIX Guryp. [Ipumepst ce
YEHHUIA. MHOrorpaHHuKH. [IpaBuiibHBIE ~ MHOTOTPAHHUKH. [Ipumepsl  pa3BEPTOK
MHOTOTPaHHHUKOB, IWJIMH/Ipa 1 KoHyca. [TorsTre 00bEéMa; equHUIIBI 00bEMA. OOBEM

MpAMOYT'OJIBHOT'O ITapaJuICIICTIMIICAA, KY6a






Ne Haumenosa Kanenaapuo-remaTu4eckoe NJaHHPoBaHue SKkiace Koy
n/n €CTBO
KasengapHo-TeMaTuyeckoe mjiaHMpoBaHue SKiace YACOR
KanengapHo-temaTnyeckoe NJaHHUPOBaHHE SKJIacc
Jlunum 9

1 Bunsl muawmii. 1
2 BHyTpeHHss 1 BHEIIHSSI 001acTH 1
3 [Tpsimast. Yactu npsiMoid. 1
4 JlomaHas. 1
5 Jmuna iuann. CamocTosTeNbHas padoTa. 1
6 JlnHa oTpeska. 1
7 OKpYXHOCTb. 1
8 Panuyc u quaMerp OKpy>KHOCTH. 1
9 O06o0menue u cucreMaru3anus 3Hanuii. KoHTposb mo Teme « JInnumy» 1
10 Kak 3anucpIBarOT 1 YMTAOT YHCIIA. 1
11 Pumckas nymepanus. Jlecstuanas Hymepanus. 1
12 Harypanbuslii psi. 1
13 CrapToBas KOHTpOJbHas paboTa 1
14 CpaBHEHUE YHCel. 1
15 KoopaunaTtnas npsimasi. 1
16 OxpyrieHue HaTypalbHbIX YUCEI 1
17 [IpaBuiio OKpyriIeHHsT 4yucen 1
18 KomMOuHaTopHbIe 3a1aun 1
19 [Tpumeps! pemeHnss KOMOMHATOPHBIX 33124 1
20 O00011IeHNE U CUCTEMATU3AIUs] 3HAHUH. 1
21 Kontpons no teme « Harypasibnasie yncnay 1
22 CrnoxeHue HaTypaJIbHBIX YHCEI 1
23 Boluntanue HaTypaJIbHBIX YHCEN 1
24 [Ipuknaka u olleHKa 1
25 YMHOXEHUE U JeJIeHHE 1
26 YMHOKEHNE HATYpaJIbHBIX YHCET 1
27 JleneHne HaTypalbHBIX YHCEN 1
28 Pemenue 3a1a4y Ha JieNIeHUE U YMHOKCHHE 1
29 [Topsiiok AeicTBUI B BBIYUCICHUSIX 1
30 Beipaxxenus 6e3 ckobok 1
31 Bripaxxenus co ckookamu 1
32 3anuch BBIpAKEHUN 1
33 [Tonsarue crenenu 1
34 Crenens uncia 1
35 Bripaxkenus ,coaepkaiime CTeneHn 1
36 3amauyu Ha OBHKEHUE 1




37 3aayy Ha ABM)KEHHUE B OJTHOM U IIPOTHUBOIIOJIOKHBIX HAIIPABJICHUAX 1
38 3anauyn Ha ABMKEHHE B TPOTUBOIOJIOKHBIX HAPaBICHUSIX

39 3amaun Ha ABMIKEHHUE TIO PEKE 1O TSUYCHHUIO 1
40 3aauy Ha ABM)KEHUE 110 PEKE IPOTUB TEUEHUS

41 O060011IeHNEe U CHCTeMAaTH3alns 3HAHUH. 1
42 KonTposns no reme « JleiicTBUs ¢ HaTypaJIbHBIMU YHUCIaAMI) 1
43 CBoliCTBa CII0KEHHSI U YMHOXKEHUS 1
44 Y 100HbIC BEIYHCIICHUS 1
45 PacnipenenurensHoe CBONCTBO 1
46 [IpumeneHne pacupeneuTENBHO TO CBOMCTBA B BBIUMCICHUSAX 1
47 Pemenue 3a1a4 Ha MpUMEHEHUE PACIIPEICTUTEILHOTO CBOWCTBA 1
48 3ama4yn Ha 9acTu 1
49 3amauyn Ha ypaBHUBAHUE 1
50 Pemenue 3anau 1
51 O060011IeHNE U CUCTEMATHU3AIUS 3HAHUMN. 1
52 KonTpoib no teme « Mcnosib30BaHnne CBOMCTB ICHCTBHIN 1
53 Kak 0603HaualoT U CpaBHUBAIOT YTJIbI 1
54 buccekrpuca yria 1
55 Buapl yrinos 1
56 W3mepenue yrios 1
57 [TocTpoenue yria, 3ajaHHON BETUYHHBI 1
58 UTo Takoe MHOTOYTOJIbHUK 1
59 ITepumeTp, TMaroHaau MHOTOYTOJIbHUKA 1
60 O00011IeHNE ¥ CUCTEMATHU3AaIMs] 3HAHU. 1
61 KoHTposb 110 TeMe « YTIIbl U MHOTOYTOJIbHUKH 1
62 Jenutenu yucia 1
63 Kpathsle uncna 1
64 Jenutenu u KpaTHbIE YKCIIa 1
65 IIpocTble U cocTaBHBIE Uncaa 1
66 Pa3noxeHue yncia Ha MPOCThIE MHOXKHUTEIN 1
67 Tabnuia mpoCThIX Yucel

68 Jenumoctb NMpoOU3BEACHUS 1
69 JlenmuMoCTh CyMMBI 1
70 [Ipusnaku nenumoctu Hal(,Ha5, Ha2. 1
71 [Tpu3naku genumoctr Ha9 u Ha3 1
72 [IpumeHeHnne pa3HbIX IPU3HAKOB IEIMMOCTH 1
73 Jlenenue ¢ ocTaTKOM 1




74 OcraTku OT JeIeHUs 1
75 Jenenue ¢ 0CTaTKOM IPHU PEIICHUH 3a7a4 1
76 O00011IeHNEe U cUCTEMATU3ALNS 3HAHUIA. 1
77 Kontpouns no teme « Jlenumocts uncem» 1
78 Kiraccudukanus TpeyroabHUKOB 10 CTOPOHAM 1
79 Knaccudukanus TpeyroinbHUKOB 1O yriiam 1
80 [TpssMoyronpbHUKH 1
81 [Tepumerp npsimoyronpHUKa. JlnaroHanu npsiMoyroJibHHKA. 1
82 PaBencTBo puryp 1
83 ITpusHaku paBeHCTBa DUTYD. 1
84 [Tnomane Gurypsr. 1
85 [Tnomans npsAMOyrojibHUKA 1
86 O060011eHIEe U CUCTeMAaTU3aIUs 3HAHUH. 1
87 KoHnTposnbHas pabora o teme « TpeyrojbHUKH U YETHIPEXYTOJbHUKI 1
88 JleneHue 1enoro Ha JAOJIH. 1
89 Uro Takoe 1podh 1
90 [IpaBuIbHBIC ¥ HETIPABUIIbHBIC APOOH. 1
91 N3o0pakenue npodeit TouKkaMu Ha KOOPIMHATHOW MIPSMO 1
92 Homu u npobu 1
93 Pemenue 3aay mo TeMe « 107U ¥ IPOOH» 1
94 OCHOBHOE CBOMCTBO JApOOH 1
95 PaBHnbIe pobu 1
96 [IpuBenenne apodeit kK HOBOMY 3HAMEHATEITO 1
97 Coxkparnienue apodeit 1
98 Pemenwue 3a1a4y mo teme «OCHOBHOE CBOMCTBO APOOH 1
99 CpaBHeHnue 1po0eit ¢ OJMHAKOBBIMU 3HAMEHATENISIMU 1
100 [TpuBenenue apodeii k 00IEMy 3HAMEHATEITIO 1
101 CpaBHeHue 1po0eii ¢ pa3HbIMU 3HaMEHATEeNIIMU 1
102 Hexkotopsle npyrue npuémsl cpaBHEHUs ApoOeit 1
103 Jlenenue u pobu 1
104 [IpencraBneHye HaTYpaIbHBIX YHCEN JPOOIMHU 1
105 O00011IeHNE U CUCTEMATHU3aIMs] 3HAHUH. 1
106 KonTponbHast pabota o Teme « poOu» 1
107 CroxeHue ¥ BRIYMTaHuEe IpOo0el C OJIMHAKOBBIMH 3HAMEHATEIISIMU 1
108 Pemenue 3anau no reme «CroxeHue U BIYUTAaHUE Ipo0ei ¢ 1
OJIMHAKOBBIMH 3HAMEHATEIISIMI
109 1

CnoXeHHE U BIUNTAaHHUE ,Z[p06eI>'I C pa3HbIMH 3HAMCHATCIISIMU




110 Pemenue 3a1a4 no treme «CrokeHue U BBIYUTAHHE APOOEH ¢ pasHBIMU 1
3HAMEHATEISIMU»

111 . 1
HeiicTBus ¢ qpo0smu

112 Pemaem 3agaun 1

113 CwmemanHas 1po0b 1

114 CnoxeHHe ¥ BBIYUTaHHE 1

115 B . . 1

BIJICIICHHE 1IEJIOH YacTH U3 HEeNPaBIILHOU APOOH
116 n . .
peICTaBlIeHHE CMEIIAaHHOW APOOH B BUJIC HENPABUIIBHOM.

117 CrnosxeHre CMeIIaHHBIX Apo0eit

118 Brrunranue cMenanHbIX Apooei 1

119 [TpaBuiio yMHOKEHHSI TPOOCH. 1

120 1
YMHOXeHHEe IpoOH Ha HATypaJIbHOE YHCIIO M CMENIaHHYIO JpO0E.

121 Pewenne 3anau 1

122 . 1
PazHebie aelicTBus ¢ qpoOIMu

123 Pemaem 3agaun 1

124 B3anMHo oOpaTHbIC 1poOH. 1

125 [IpaBuno nenenns apodeit 1

126 Henenue npobeii 1

127 . 1
PazHebie aelicTBus ¢ qpoOIMu

128 1
Peurenue 3amau Ha yactu

129 Pemenne 3anaq no teme « Jlenenne npoodein» 1

130 Haxosxnenue gactu 11e0ro 1

131 1
Pemenwue 3a1a4y mo Teme « HaxoxkieHne 9acTu 1esIoro

132 1
HaxoxaeHue 1enoro mo ero 4actu

133 1
Pemenune 3anay no teme «Haxoxk1eHue 1enoro mo ero 4acTu»

134 PasHrble 3agaun 1

135 Pemaewm 3HaKomyto 3a1aqy 1

136 3agaun Ha OBYOKEHHE 1

137 3amaun Ha COBMECTHYIO paboTy 1

138 Penrenue 3amau 1

139 CrapuHHBIe 337244 Ha IpOOH 1

140 . 1
O0001eHne U cUCTEMAaTU3aINS 3HAHUIA.

141 KonTponbHast padota o Teme « JleHcTBHs ¢ APOOIMUY) 1

142 I'eomerpuyeckue Tena 1

143 MHororpaHHUKH 1

144 [Tapannenenunen ,kyo 1

145 1

[Mnpamuna




146 W3mepenus napamuienenunena 1
147 Enuanner ooséma. 1
148 O6BeM NPsIMOYTOJILHOTO NapaJlIeNIenHIea 1
149 Urto Takoe pa3BEépTKa 1
150 Pa3BepTku npsMOYroapHOro napajjiesienuneaa i TupaMu/ibl 1
151 O000111eHrEe U cCUCTEMATU3ALMs 3HAHUN 1
152 KonTponpHas pabora no teme « MHOTOrpaHHHUKID 1
153 Kak yctpoens! Ta0nuiibl 1
154 [Mupamuja 2
155 Kak cocraBisth TaOIHIIbI

156 CronbuaTble TUarpaMMsbl ,9T€HUE U IOCTPOCHUE AUarpaMM 1
157 KpyroBbie guarpaMMpl, YT€HHE KPYTOBBIX JHATPAMM 1
158 Ornpoc 001IeCTBEHHOTO MHEHUS 1
159 Co6op u npeacraBiaeHnue 0OIMECTBEHHOTO MHCHHS 1
160 O060011IeHNE U cCUCTEMATHU3aIUs] 3HAHUN 1
161 ['omoBasi KOHTpoOJIbHAS paboTa 1
162 Harypasnbnble unciia u JeHCTBUS C HUMU 1
163 CBoMcTBa AeHCTBUH 1
164 JlelicTBUA ¢ HATYypajJbHBIMHU YUCIAMU 1
165 Hcrnonb30BaHUE CBOWCTB JEHCTBUI MPU BHIYUCICHUSX. 1
166 JevicTBus ¢ 1poOsIMH 1
167 Pemenue 3anau no teme « JlelictBus ¢ ApoOIMu» 1
168 3aaun Ha COBMECTHYIO paboTy 1
169 3amauu Ha ABMKEHHUE B PA3HBIX HAIPABICHUSX 1
170 3a/iauM Ha ABM)KEHUE B OJIHOM HAIlpaBJICHMSIX 1
171 [ToBTOpenue no teme "CroxeHne U BHIYUTaHUE OOBIKHOBEHHBIX Apobei” | 1
172 [ToBTOpenue no Teme "YMHOKEHHE U JelIeHue OOBIKHOBEHHBIX napoOei" | 1
173 [ToBTOpenue no Teme "JleMCTBUS CO CMEIIAHHBIMU IPOOSIMH" 1
174 IToBTOpEHME TEOMETPUUECKOTO MaTEpHUaa. 1
175 O00011eHne U cCUCTEMAaTH3AIINS 3HAHUI. 1




KanennapHo-temaTudeckoe iiaHupoBaHue 6 Kiacc

KasengapHo - remaTnyeckoe njaHupoBaHme 6 Kjiacc

Neni/m HaumeHoBaHuUe pa3aeioB, TeM Y4eOHOT0 3aHATHS

IloBTOpEHME
1 IToBropenue. TpeyronbHuky U ux Buabl. [IpAMOyronbHUKH. 1
2 CpaBHeHHe 1poOeid. 1
3 CrnoxeHre ¥ BBIYUTAHUE CMENIAHHBIX TPOOCH. 1
4 Cli0)XKeHHUE ¥ BBIUMTAHUE CMEITAHHBIX IPOOCH. 1

Jlpo0u ¥ NpOLEeHTHI
9) UT0 MBI 3HAEM O IPOOSX 1
6 OCHOBHOE CBOMCTBO JApOOH 1
7 Beruncnenus ¢ npoosmu 1
8 ITpaBuna geicTBuil ¢ 1pooOSIMU 1
9 "MHorostaxusie" 1poou 1
10 Pemenue 3amau 1
11 OcCHOBHBIE 337124 Ha IpoOH 1
12 Haxoxaenne yactu oT uncia 1
13 Haxoxxedue uuciia 1mo ero 4actu 1
14 Kakyro 4acTh 0IHO YHCIIO COCTABISAET OT APYrOro 1
15 Bxonnas konTponbHas pabota 1
16 UTo Takoe MpoIeHT 1
17 Haxoxenue nporenra ot yuciia 1
18 Pemaem 3a1aun Ha IPOLICHTHI 1
19 Pemienue 3amau 1
20 CaMocTOosITeIbHOE PelICHUE 3a/1a4 Ha TPOIICHTHI 1
21 CronbuaTpie TUarpaMMel 1
22 Kpyrossie quarpamMmmsl 1
23 UreHue ¥ NOCTPOCHHUE CTOIOYATHIX TUarpaMM 1
24 Pemenue 3agau Ha ApoOH M MPOIEHTHI. 1
25 Kontpoasnas paboraNel mo teme: «JIpoOu U MPOLEHTHI» 1

IIpsiMble HA MJIOCKOCTH H B MPOCTPAHCTBE
26 ITepecekaromuecs npsimble 1
27 [TapannenpHble NpsiMble 1
28 PaccTosiHMe Mex 1y napauieIbHbIMU IPSIMBIMU 1
29 PaccTosiHME B TPOCTpaHCTBE 1
30 Paccrosinme. Pemenue 3amau. 1
31 Pemenune 3anad no reme «lIpsimMple Ha MIOCKOCTH U B MPOCTPAHCTBE 1
32 KonTponbhas padota Ne2 no teme: «lIpsmble Ha MIOCKOCTH U B 1

MPOCTPAHCTBE»

JlecATHYHBIE TPOOH
33 Jlecsatuunas 3anucek apodeit 1
34 N300pakeHne AecITUYHBIX Apo0eil ToukaMi Ha KOOPIMHATHOM MPSIMOii 1
35 Ilepexo OT OOHUX €IMHULL H3MEPEHUS K JPYTUM 1
36 ITepeBos1 OOBIKHOBEHHOH JIpOOH B AECATUUHYIO. 1
37 BripakeHue BeIMYuH Ipo0sMu. 1
38 PapHble necsatuynbie a1podu 1
39 CpaBHEHHUE | YIIOPSJOYMBAHNE ICCATHYHBIX IpOOeH 1
40 Pemenue 3amau no teme: «Jlecatuansie Apodm» 1
41 Kontposnbnas padora Ne3 o teme: «JlecsiTuunbie 1pooH» 1

JeiicTBHSA ¢ 1eCATHYHBIMH TPOOAMU
42 CrnoxeHue IeCATUIHBIX Tpo0Oeit 1
43 Brruntanue AeCITHYHBIX ApOOEi 1
44 JleiicTBHs ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU 1




45 Pemenne 3amau 1
46 YMHOXkeHue aecsatuaHou apodu Ha 10,100. 1
1000 u T. JI.
47 Henenue necaruunoi apoou wa 10,100, 1
1000 u . 1.
48 YMHOXEHHUE U IesieHne aecaTuaHon qpodu Ha 10,100u 1000 1
49 YMHOXEHHE TeCATHUHBIX IpoOei 1
50 YMHOKEHUE ACCITUIHON JPOOU HA HATYypaIbHOE YHCIIO 1
51 Pa3zuble neiicTBUS C IECITUUHBIMU JPOOSIMHU 1
52 Pemenue 3agau 1
53 YMHOXKEHUE AECATUIHONU TPOOH Ha OOBIKHOBEHHYIO 1
o4 Pemnienue 3a1a4 «Y MHOKEHHE JECATUYHBIX APOOEH» 1
55 Jlenenue necaTHUHBIX IpoOei, KOTr1a YaCTHOE BBIPAYKACTCS JECATUIHOM 1
TIPOOBIO
56 Jlenenue necaTHUIHON ApOOH HA HATYPAIBHOE YUCIIO 1
S7 Jlenenue necaTHUHOM qpoOu Ha JECATUUYHYIO 1
58 Brrunciienne 4acTHOTO JECSITUYHBIX Jpo0ei B 001eM cirydae 1
59 Pa3Hbie nelicTBHS C IECATUYHBIMU APOOSIMU 1
60 Pemenue 3agau 1
61 JleneHue necITHYHBIX ApoOCi 1
62 CamocTosTenpHas pabora 1o Teme «JlecTBHsI ¢ IpOoOsIMuY) 1
63 Kak okpyrisiioT necsaTudybie Apodu 1
64 [TpaBusI0 OKpyTIIEHUE NECATHYHBIX po0eit 1
65 Haxoxnenne npuOimmkEHHOTO0 Y4aCTHOTO 1
66 OxkpyrieHue JecsITHYHBIX Apoleit 1
67 Pemenue 3aiay no teme: «JleicTBUS ¢ AECATUYHBIMU JPOOSIMI 1
68 KonTponbnas paborta Ne4 o teme: «JlelicTBus ¢ gecaTUdHbIMU Apodsimm» | 1
OKpYXHOCTb
69 Bsanmnoe pacrnosioxkeHne npsiMor U OKpY>KHOCTH 1
70 ITocTpoeHue kacaTenbHON 1
71 JIBe OKpY’KHOCTH Ha IJIOCKOCTH 1
72 Touku paBHOYAaNEHHBIE OT KOHIIOB OTPE3Ka 1
73 [TocTpoeHme TpeyronbHUKA 1
74 HepaBeHCTBO TpeyronbHUKa 1
75 Kpyrubie Tena 1
76 KontpoasHas pabora NeS5 o teme: «OKpyKHOCTb» 1
77 Pemenue 3amau 1
OTHOIEHNS ¥ NPOIEHTHI
78 YTo Takoe OTHOIICHHUE 1
79 OTHONIEHUE JIBYX YHCEI 1
80 Jlenenue B JaHHOM OTHOILICHUHU 1
81 OTHOIIIEHNE BEINYNH. 1
82 Yrto HA3BIBAIOT MACIITA00M 1
83 [IpencraBneHue NporeHTa AecITHYHONW APOOBI0 1
84 Bripaxkenue 1pobu B MpoIieHTax 1
85 Pemenue 3amgau no teme «IIporeHTsl 1 gecaTuaHbIe APOOM 1
86 BerancieHne nporeHToB OT 3aJaHHONW BeJTHYHHBI 1
87 YBenuueHre U YMEHBIIICHHE BETUYMHBI Ha HECKOJIBKO MPOIICHTOB 1
88 OxpyrieHue u NpuKuaKa 1
89 CKOJIBKO TIPOIICHTOB OJTHO YHCJIO COCTABJISIET OT JIPYTOro 1
90 Pemenue 3amau 1
91 BripakeHne OTHOIIEHUS B POLIEHTHI 1
92 OxpyrieHue u NpuKuaKa 1
93 Pemenwne 3amad mo reme: « OTHOIICHHSI W TTPOIIEHTHDY 1




94 KonTtponpHas paboraNe6 o teme: «OTHOMICHUS U TIPOICHTHD) 1
Bripaxxenusi, popmyiibl, ypaBHEHUS
95 MaTtemaTHuecKHue BhIpaKEHUS 1
96 MarteMaTnyecKkue mpeioKeHUs 1
97 UucnoBoe 3HaYeHNE OYKBEHHOTO BBIPAYKEHHS 1
o8 Brruncienne 3nauyeHuit OYKBEHHBIX BBIPAKCHUI 1
99 HexkoTtopsle reomerpudeckue GOpMyIibl 1
100 ®dopmyna croumoctu. Dopmyra myTh 1
101 Cocranenue (popmys1 U BEIYHCICHHE 110 (hOpMysIamM 1
102 Uucno nu. Popmyna JUIMHBI OKPYKHOCTH. 1
103 DopMyItbl TIOMATY Kpyra 1 00bEéMa mapa 1
104 YpaBHEHUS Kak MEePeBOJ] YCIOBHSI 3a/1a41 HA MAaTEMAaTUYECKUI S3bIK. 1
105 Pemenue ypaBHeHHIA. 1
106 Pemenue 3a1ay ¢ TOMOIIBI0 YpaBHEHU. 1
107 Pemenue ypaBHeHUH. 1
108 Pemenue ynpaxuenuii o teme: «BoipakeHus, GopMyIibl, ypaBHCHHUSI» 1
109 Konrponbnas paboraNe7 o teme: «BbipaxkeHus, opMyIibl, ypaBHEHHUSD) 1
Cummerpust
110 Touka, CUMMETpUYHAsI OTHOCUTENBHO NpsiMON. CUMMETpUS U paBEHCTBO. 1
111 3epKajbHasi CHMMETPUS 1
112 CummerpuuHas durypa. 1
[IpssMOYTONBHUK, PABHOOCIPEHHBIN TPEYTOIBHUK, OKPY>KHOCTh
113 CummeTpusi B IpOCTPAHCTBE. 1
114 CHUMMETpHSI OTHOCUTEIBHO TOUKH. 1
115 LlenTp cummeTpuu GUrypsl 1
116 Pemienue 3aga4 no teme: «CUMMETpUs» L
117 KontponbHas pabora Ne§ no teme: «CUMMETpHSI» 1
Ieable yncaa
118 Uucia, NpOTUBOIIONIO0KHbBIE HATYPAJIbHBIM. 1
119 MHOK€eCTBO LEIBIX YHCEIL. 1
120 Psin nenbix yncen. M3o0paxeHue 1enbix 4rcesl TOYKaMy Ha KOOpIuHAaTHOW | 1
IPSIMOA.
121 CpaBHeHUE U yHOPSA0OYMBAHUE LIEIbIX YHCET 1
122 CrioxeHue ABYyX HENbIX YHCEl OJTHOTO 3HaKa, Pa3HbIX 3HAKOB. 1
123 Brruncnenre cyMMbl HECKOIBKUX LIEJIBIX YHCEIN, BEIUMCICHUE YHCIOBBIX 1
3HaYeHUH OYKBEHHBIX BBIPRKEHUII.
124 [IpaBuno HaXOXKAEHUS Pa3HOCTH JIBYX LIEJIBIX YHCEI. 1
125 Brruncnenue 3Hau€HUH BBIPAXKEHUI, COJIEPKAINX JEHCTBHS CIOKEHUS U 1
BBIUMTAHUS.
126 Beruncnenue 3HadyeHni OyKBEHHBIX BBIPAKEHUH. 1
127 YMHOKEHUE LEJIbIX YHCEI 1
128 JleneHue 1enbix yucesn 1
129 Pa3uble nelicTBUS C LEIBLIMHA YHUCIIaMHU 1
130 Beraucnienne 3HadeHni OyKBEHHBIX BBIpAKEHUH 1
131 Pemenne 3agau mmo teme: «llenbie uncuaay 1
132 Kontponbnas pabora No9 o teme: «llenbie uncmay 1
PanuonaJibHbBIE YHCJIA
133 PaumonansHbIE yncia 1
134 KoopaunarHas npsimast 1
135 N300pakeHre palliOHAIbHBIX YHCEN TOUYKAaMH Ha KOOPJIMHATHOM MPSIMOIi. 1
136 CpaBHEHHE paIMOHAIBHBIX YUCEIl C TOMOIIBI0 KOOPAWHATHOH MPSIMOH. 1
137 ITonsiTe MOy YKnCIIa. 1
138 [IpaBuia ciokeHus paliOHATBHBIX YUCEI OJHOTO 3HAaKa, Pa3HBIX 3HAKOB. 1




139 CBoiicTBa CJI0KEHUS], CBOMCTBO HYJISI IPU CIIOKEHUH. 1
140 Brruntanue panyoHaIbHBIX YHCET. 1
141 YMHOXEHUE U JCIICHUE pallMOHAIbHBIX YHUCEI, IIPABUIJIA 3HAKOB IIpU 1
YMHOXEHUH JICJICHHUH.
142 CBOCTBO YMHOKEHUS U IETICHUS. 1
143 Pemenue 3amay o reMe « Y MHOKCHHE | JICJICHUE PAIIMOHAIBHBIX YHCEI 1
144 IIpuMepsl pa3auyHbIX CUCTEM KOOPJIMHAT B OKPYKAIOIIEM MUPE. 1
145 YTto Takoe KOOPIMHATHI 1
146 [IpssMmoyrosibHast CUCTEMa KOOPIMHAT. 1
147 KoopauHarsl TOUKH. 1
148 Pemenue 3amay o reme: «PanuoHabHEIE YHCIay 1
149 Konrponbnas padora Nel0 no Teme: «PanmonanbHble yuciay 1
MHOroyroJibHUKM U MHOTOTPaHHUKHU 9 4 +14 mpom. ATT.
150 [lapamienenunen. [Tapamienorpamm 1
151 CaoiicTBa napajuiesniorpamma. Bujbl napauiesorpaMMoB. 1
152 Kaxoit MHOTOYTOJIbHMK Ha3bIBAIOT IPABUIILHBIM 1
153 O npaBUIBbHOM LIECTUYTOJIbHUKE. OKPYKHOCTh U MPaBUIbHBIN 1
MHOTOYTOJIbHUK.
154 PaBHOBenMKHe ¥ paBHOCOCTABIICHHBIE (PUTYPBHI 1
155 [Tnomanpe napamienorpaMma U TpeyrojabHHUKA. 1
156 Pemenue 3amay no teme «llnomane napamienorpaMma U TpEyroJIbHUKA 1
157 [Tpusma. [Ipu3Mbl B apXUTEKTYpe. 1
158 [Tapannenenunes. 1
159 Pemenue 3aa4 no teme: «MHOroOyrojJbHUKH U MHOTOTPAHHUKN» 1
Muo:xkecTBa. KomOunaropuka
160 MHOXeCTBO, dIIEMEHT MHOXKECTBA. 3aJaHie MHOYKECTBA. 1
161 Brinesnenne moaMHOXECTB 1
162 ["'onoBast KOHTpoOJIbHASI paboTa
163 Omnepanuu HaJ MHOKECTBAMU 1
164 ITonsTHE KIIacCHUKALINY. 1
165 [TocTpoenne kinaccupuKarmii
166 Pemenne KOMOMHATOPHBIX 33]]a4 IepeOOpOM BapHAHTOB 1
167 Pemenne koMOMHATOPHBIX 33/1a4 C IOMOIIBIO IOCTPOCHUS IEpEBA 1
BO3MO)KHBIX BApUAHTOB.
168 TeopeTnko- MHOXECTBEHHBIE MOJIEITH HEKOTOPBHIX KOMOMHATOPHBIX 3a7a4 1
IloBTOpPEHME
169 IToBTOpenue no teme ; " Pemenne 3aga4 Ha NPOLICHTHI" 1
170 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
171 [ToBTOpeHue no reme «J{eHCTBUS C NECATUYHBIMU APOOIMHU.» 1
172 IToBTrOpenue no teme: « IIponeHTo 1
173 IToBTOpeHue no reme:»leNCTBUS ¢ PALlMOHAIBHBIMH YU CIIAMK) 1
174 IloBTrOopenue. ['eomeTpruecknii MmaTeprall. 1
175 O0001IeHne U cCUCTEMAaTH3aINS 3HAHUI. 1







