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1. INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O IIPEIMETA
"MATEMATHKA"

JIn4HOCTHBIE pe3yJbTaThl 0CBOEHHUS MPOrPaMMBbl:

e Poccuiickasi rpakmaHCKas WACHTHYHOCTH (NMATPUOTU3M, yBaxkeHHEe K OTeuecTBy, K
MPOILJIOMY U HACTOSIIEMY MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra niepen PoxuHol, naenTudukanus ceds B KauecTBe TpakgannHa Poccuu, cyObeKTHBHAsS
3HAYMMOCTh HCIOJB30BAHUSI PYCCKOTO S3bIKa W S3BIKOB HapoaoB Poccum, oco3HaHume U
OIYIIEHHE JIMYHOCTHOW COMPHYACTHOCTH Cynbbe poccuiickoro Hapoaa). Oco3HaHue
STHUYECKON MPHUHAIICKHOCTH, 3HAHUE NCTOPHH, S3bIKa, KYITBTYPhl CBOETO HApo/ia, CBOETrO Kpasd,
OCHOB KYJBTYPHOTO Haclie[us HapoloB Poccum m yenoBeuecTBa (MICHTUYHOCTH YEIOBEKA C
POCCUMCKONM MHOTOHAIlMOHAJIBHOM  KYJIbTYpPOW, CONPUYACTHOCTb HWCTOPUM HApOJOB U
rOCyJapCTB, HAaxXOAMBIIUXCS Ha TEPPUTOPUM COBpeMeHHOW Poccum); wuHTEpHOpHU3aIms
T'YMaHUCTUYECKUX, JIEMOKPATHUYECKUX W TPATUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIHLHOTO
poccuiickoro oobmectBa. Oco3HaHHOE, YBaXHTENBHOE M JI0OpOXKETaTelbHOE OTHONICHHE K
UCTOPHH, KYJIBTYpE, PEJIUTHH, TPATUIHSIM, S3bIKaM, IIEHHOCTSIM HapoaoB Poccum WM HapozoB
MUpA.

e[ '0TOBHOCTh U CNOCOOHOCTh OOYYarOIIMXCSl K CAMOPA3BUTHUIO M CaMO0Opa30BaHUIO Ha
OCHOBE MOTHMBALIMM K OOYYEHHUIO U IO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTh OCO3HAHHOMY
BBIOOPY W TIOCTPOCHHUIO JajibHEUINEeH WHIWBHIYyaJIbHOW TpaeKTOpuu oOpazoBaHHWs Ha Oasze
OPUEHTUPOBKU B MUpe Npodeccuil 1 npodeccnoHaIbHbIX IPEANOYTEHUH, ¢ Y4ETOM YCTOHUMBBIX
MI03HABATEIbHBIX HHTEPECOB.

e PazBuToe MOpajbHOE CO3HAHME U KOMIIETEHTHOCTh B PELICHUH MOPAJIBHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHPOBAHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MIOBEJICHUs, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIKaM
(crI0COOHOCTh K HPAaBCTBEHHOMY CaMOCOBEpPLICHCTBOBAHMIO; BEPOTEPIHUMOCTb, YBAXHUTEIbHOE
OTHOILIEHHE K PETUTMO3HBIM YyBCTBAM, B3IVISAaM JIFOJEH MM UX OTCYTCTBUIO; 3HAHUE OCHOBHBIX
HOPM MODAJIM, HPABCTBEHHBIX, IYXOBHBIX MJI€AJIOB, XPAaHUMBIX B KYJIbTYPHBIX TPATULMIX
HapoaoB Poccuu, rOTOBHOCTh Ha UX OCHOBE K CO3HATEJIbHOMY CAMOOIPAaHUYEHUIO B MOCTYIIKAX,
MOBEJICHUH, PACTOUUTEIBHOM HOTPEOUTENbCTBE; CHOPMHUPOBAHHOCTD IPEICTABICHUNA 00
OCHOBAX CBETCKOW 3THKH, KYIbTYpbl TPAJAULMOHHBIX PEIUTUN, UX POJIM B Pa3BUTUHU KYJIbTYPbI U
uctropun Poccun M uenoBedecTBa, B CTAHOBJICHWU TI'PaXJAHCKOIO OOILECTBA M POCCHICKOM
rOCyJapCTBEHHOCTH; ITOHMMaHHE 3HAU€HHs HPABCTBEHHOCTH, BEpPbl W DPEIUTMU B JKU3HU
yejoBeka, ceMbd M 00miecTBa). CHOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOLIEHHS K YYEHHIO;
YBKUTEIBHOIO OTHOILIEHUS K TPYAY, HaJIMYUE ONbITA YYaCTHs B COLMAJIBHO 3HAYMMOM TpYIE.
Oco3HaHue 3HAYeHMs CEeMbM B )KU3HM 4YeJIOBEKa M OOIIecTBa, NMPUHATHE LIEHHOCTH CEeMEHHOM
KHU3HH, YBAKHUTEIbHOE U 3a00TJIIMBOE OTHOIIEHUE K WIEHaM CBOEH CeMbH.

¢ ChopMHPOBAHHOCTh ILETOCTHOIO MHPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTUS HAyKM M OOLIECTBEHHOM MPAaKTHKH, YYHUTHIBAIOIIETO COLMAIBHOE,
KYJIBTYpPHOE, SI3bIKOBOE, JYXOBHOE MHOT0O0Opa3ue COBPEMEHHOTO MUDA.

¢ Oco3HaHHOE, YBAXXUTEIBHOE U T00OpOKeIaTeIbHOe OTHOLIEHUE K JPYrOMY YeIOBEKY, €ro
MHEHHMIO, MHPOBO33PEHHIO, KYJIbTYpPE, SI3bIKY, Bepe, Tpa¥JaHCKOW Mo3unuu. ['0TOBHOCTH WU
CMOCOOHOCTh BECTH JHAJIOT C JPYTUMH JIIOJbMHM M JIOCTUTaTh B HEM B3aWMOIIOHMMAaHUS



(nmentudukanus ceds KaKk  TOJHOMPABHOTO  CyObeKTa  OOIIEHWs, TOTOBHOCTh K
KOHCTPYMPOBaHUIO 00pa3a mapTHEpa MO IHaliory, TOTOBHOCTh K KOHCTPYHMPOBAaHHIO 0Opaza
JOIYCTUMBIX CHOCOOOB JMajiora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpoliecca Jauajnora Kak
KOHBEHLIMOHUPOBAHUSI HUHTEPECOB, IPOLEAYpP, TIOTOBHOCTb U CIIOCOOHOCTb K BEICHHIO
MIEPErOBOPOB).

¢ OCBOCHHOCTh COIMAIILHBIX HOPM, TIPABUJI TIOBEJICHUS, poJiel U (JOPM COIMAIILHOM KU3HU
B IpyNnax U cooOmiecTBax. Y4yacTHe B HIKOJBbHOM CaMOYIPABJIEHUU U OOIIECTBEHHOM XU3HU B
npezesiax BO3PaCTHBIX KOMIIETEHIIMN C YU€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIMATBHBIX
U DKOHOMHUYECKHX OCOOCHHOCTEeH ((GopMHUpOBaHHE TOTOBHOCTH K YYacTHIO B IIpoIecce
YIOPSIIOYEHUST COIMANBHBIX CBA3EH W OTHOIICHUH, B KOTOPHIE BKIIOYEHBI U KOTOPHIC
(GbopMUpYIOT caMU ydyalllMecs; BKJIIOYEHHOCTh B HEMOCPEICTBEHHOE T'PaKJAHCKOE Y4dacTHe,
FOTOBHOCTh Y4aCTBOBATh B JKU3HEJESATEIILHOCTH MOJAPOCTKOBOTO OOIIECTBEHHOTO 0OBEIMHEHMS,
MPOJTYKTUBHO B3aWMOJICHCTBYIOLIETO C COLMAJIBbHOW CPEIOW M COUMAIbHBIMU HHCTUTYTAMU;
uaeHTUQUKAIM ceds B KauyecTBE CYOBEKTa COLMAJIbHBIX IPeoOpa3oBaHU, OCBOEHHE
KOMIIETEHTHOCTEH B cdepe OpraHU3aTOPCKON JEeSATENbHOCTH; HHTEPHUOpPHU3alUs LEHHOCTEN
CO3UAATENILHOTO OTHOIICHUS K OKPYXAIOUIEH IEMCTBUTEIBHOCTH, LEHHOCTEH COLMAIBLHOTO
TBOPYECTBA,  IIEHHOCTH  MPOJYKTUBHOW  OpraHM3aIllid  COBMECTHOW  JIEATEIBHOCTH,
camopeanu3aly B rpyIie U opraHu3anuu, IeHHOCTH

® (JIpyroro» Kak paBHONPABHOTO MapTHepa, (OpPMUPOBAHHWE KOMIIETEHUUH aHajIu3a,
MPOEKTUPOBAHMS,  OpPraHU3alUd  JESTeNIbHOCTH,  pedUIeKCUH  HM3MEHEHHWH,  crnocoOoB
B3aMOBBITOJTHOTO  COTPYJHHYECTBA, CIOCOOOB peanu3alii COOCTBEHHOTO  JUAEPCKOTO
MOTEHITHANA).

e ChopMHUPOBAHHOCTh  I[IEHHOCTH  3J0poBOoro ®  Oe3omacHoro o0pas3a  KW3HH;
WHTEpUOPU3AIMS TPaBUJI MHAWBHUIYAaJbHOTO W KOJUIEKTUBHOIO O€30MaCHOTO MOBEACHUS B
YpE3BbIYAHBIX CUTYaLUsIX, YTPOXKAIOLWUX JKA3HU U 3JIOPOBBIO JIFOAEH, MPaBUJI MOBEACHUS Ha
TPAHCIIOPTE U HA JOpOTax.

e Pa3BUTOCTh 3CTETHMYECKOTO CO3HAHUS 4Yepe3 OCBOCHUE XYJ0KECTBEHHOIO HaCIEOUs
HaposoB Poccun u mMupa, TBOPUECKOH NEATENBHOCTH ICTETHUYECKOTO Xapakrepa (CrocoOHOCTh
[MOHUMATh XYJ0KECTBEHHBIE NMPOU3BEICHUS, OTPAKAOIINE PA3HbIC 3THOKYJIBTYPHBIE TPAIULUU;
c(OpMUPOBAHHOCTh OCHOB XY/I0’)KECTBEHHOHN KYJIBTYPbl OOYyJaroIIMXCS KaK 4YacTH WX oOuIeit
IYXOBHOM KYyJIbTYphl, KaKk 0C0O00T0 crocoba MO3HAHUS JKU3HH U CPEICTBa OpraHu3alvu
OOLIEHMs; ACTETUYECKOE, SMOIMOHATIBHO-IIEHHOCTHOE BHUJCHHE OKPYXKAIOLIEro  MHpa;
CIOCOOHOCTH K AMOIIMOHAILHO-IIEHHOCTHOMY OCBOEHUIO MHUPA, CAMOBBIPAYKEHUIO U OPUEHTALIUU
B XYJ0’KECTBEHHOM U HPaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPbI; YBAXKEHUE K UCTOPUU KYJIbTYpPbI
cBoero OTedecTBa, BHIPAXKEHHOW B TOM YHCIIE B IOHUMAHUU KPacOThl YEJIOBEKA; MOTPEOHOCTH B
OOLIEHNH C XY/I0)KECTBEHHBIMU MTPOU3BEICHUSIMU, CHOPMUPOBAHHOCTh AKTUBHOTO OTHOIIECHUS K
TPAOUIUSAM XYJI0KECTBEHHON KYJIbTYPhl KaK CMBICIIOBOM, 3CTETUUYECKON M JTUYHOCTHO-3HAYUMOMN
[IEHHOCTH).

e CpopMUPOBAHHOCTH OCHOB HKOJIOTUYECKOU KYJIbTYpBHI, COOTBETCTBYIOILIEH
COBPEMEHHOMY YPOBHIO HKOJOTHYECKOTO MBIIUICHHS, HaJU4YUe OIbITa 3KOJOTHYECKH
OpUEHTHUPOBAHHOW pPEQIIEKCUBHO-OIICHOYHONH M TMPAKTUYECKOW MEATENBHOCTH B IKU3HEHHBIX
cuTyalusix (TOTOBHOCTb K HCCJIEJAOBAHUIO MPHUPOJIBI, K 3aHATHUSAM CEIbCKOXO35HCTBEHHBIM
TPYIOM, K Xy/I0KECTBEHHO-3CTETUUECKOMY OTPAXKEHUIO MPUPOJIbI, K 3aHATUAM TYPU3MOM, B TOM
YHCIie IKOTYPU3MOM, K OCYIIECTBICHUIO TPUPOTOOXPAHHON NEATETHHOCTH).

1.2.4. MeTanpeaMeTHbIEe pe3yabTaThl



MertanpeaMeTHbIe Pe3yJbTaThl BKIIOYAIOT OCBOCHHBIE O0YYAIOIIMMHCS MEXKIPEIMETHBIC
MOHATUS W  yHUBEpCAIbHbIE yueOHble JEWCTBUSA  (pEryJasTHBHBIC, MO3HABaTEJIbHBIC,
KOMMYHHUKaTHBHBIE).

Me:knpeaMeTHbIe NOHATHSA

YcnoBuem GOpMHpPOBAHUS MEXKIPEAMETHBIX TOHATHHA, TaKWX, Kak cuUCTema, (akT,
3aKOHOMEPHOCTh, (PEHOMEH, aHajN3, CHHTE3SBISIETCS OBJIAJCHHE OOYJArOIIMMUCS OCHOBAMH
YUTATENIbCKON KOMIIETEHIIMM, NMPUOOpETEHHE HABBIKOB pabOTHl ¢ HMHpOpMamuel, ydacThue B
MIPOEKTHOMU JeATENIbHOCTH. B OCHOBHOI mIKoJie HA BCex mpeaMeTax OyaeT mpojaospkeHa padora
mo (GopMUPOBAHHIO M PA3BUTHUIO OCHOB YHTATEJbCKOH KommeTreHuuu. OOyuaronuecs
OBJIAJICIOT YTEHUEM KaK CPEJICTBOM OCYIIECTBIIEHUSI CBOMX JAIbHEUIINX IJIAHOB: MPOJIOJIKEHUS
oOpa3oBaHMs M €aMOOOpa30BaHUs, OCO3HAHHOTO IUIAHMPOBAHMUS CBOETO aKTyaJbHOTO U
MEPCIEKTUBHOTO Kpyra YTeHHsS, B TOM YHCIIE JOCYrOBOTO, TOJATOTOBKH K TPYIAOBOH W
COLIMANIBHOW  JESITENbHOCTU. Y  BBITYCKHUKOB OyzneT cpopMuUpoBaHa MOTPEOHOCTh B
CHCTEMaTHYECKOM UYTEHHH KaK CPEACTBE MO3HAHMS MHpa M ce0s B 3TOM MHpE, TapMOHH3AINN
OTHOIIIEHU YEJIOBEKA U OOIIECTBA, CO3aHIHU 00pa3a «IOTPEeOHOT0 OYyAyIIETro».

I[Ipy  u3yyeHun  y4eOHBIX MNpPEAMETOB  OOydYaloIIUecs  YCOBEPUIEHCTBYIOT
MpHOOpETEHHbIE HAa NEPBOM YPOBHE HABBIKH PadoThl ¢ MHGpopmanueil u nonoaHsAT ux. OHu
CMOTYT paloTaTh ¢ TEKCTaMH, IPeoOpa3oBbIBaTh U MHTEPIPETUPOBATH COJIEPKALIYIOCS B HUX
nH(pOopMalnIo, B TOM YHUCIIE:

® CUCTEMaTU3UPOBATh, COIMOCTABIATh, AHAIU3UPOBATH, 0000IIaTh W HHTEPIPETHPOBATH
MH(pOpPMAIIHIO, COEPKAIIYIOCS B TOTOBBIX HH(GOPMAITMOHHBIX 00BEKTAX;

® BBIJICJIATh IVIaBHYIO U M30BITOUHYIO MH(MOPMALUIO, BBIIOIHATE CMBICIOBOE CBEPThIBAHNE
BBIJICTICHHBIX (DAKTOB, MBICIIEH; MPEACTaBIATh MHPOPMAIMIO B CKATOM clioBecHO (opme (B
BHJIC TIJIaHA WJIM TE3MCOB) M B HATJISAHO-CUMBOJIMYECKOU (popme (B BHUze Tabiuil, Tpaduaeckux
CXEM M JMarpaMM, KapT MOHATHH — KOHLENTYaJIbHBIX JUarpaMM, ONMOPHBIX KOHCIIEKTOB);

® 3aI10JIHATH U AOIOJIHSTH TaOIUILIbl, CXEMBI, IUArpaMMBbI, TEKCTHI.

B xozme m3yueHus Bcex ydeOHBIX NpeAMETOB OOydaromuecs NPHOOPeTyT OMNbIT
NMPOEKTHOM

JAesiITeJIbHOCTH Kak 0co00i (GopMbl yuyeOHOW pPabOThI, CIOCOOCTBYIOIIEH BOCIHUTAHUIO
CaMOCTOSITEJIbHOCTH, HWHHULUATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHUIO MOTHUBAaLlUU U
3QPEeKTUBHOCTH Y4eOHOH JESITEeIbHOCTH; B XOJAE pealu3ald MCXOJAHOTO 3aMblcia Ha
IIPAaKTUYECKOM YPOBHE OBJAJICIOT YMEHUEM BbIOMpATh aJ€KBAaTHbIE CTOSILEH 3ajqaue CpelcTBa,
IPUHUMATh pelIeHHs, B TOM 4YHUCI€ M B CUTyallMsX HeompelaeneHHOCTH. OHHM mosyyaT
BO3MO’KHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKMX BAPMAHTOB PELIEHHM, K MOUCKY
HECTaHJAPTHBIX PELICHUH, IOUCKY U OCYIIECTBIECHUIO HanboJiee MPUEMIIEMOTO PeIIeHHs.

[lepeyeHp KIIOUEBBIX MEXIPEAMETHBIX HOHATUH ompeAesnsercs B XoJe pa3paboTKu
OCHOBHOHM 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3zoBaHMs 00pa30BaTeNbHOM
OpraHu3allii B 3aBUCUMOCTH OT MaTepHaJbHO-TEXHMYECKOTO OCHALIEHMs, KaJpOBOI0O
MOTEHIMaNa, UCIOIb3yEMbIX METOJIOB pabOThI U 00pa30BaTENbHBIX TEXHOJIOTHI.

B cootBerctBu @I'OC OOO BBLAEHAIOTCS TpU TPYIIBl YHUBEPCAIbHBIX Y4eOHBIX
JEeUCTBUI: peryasTUBHbBIE, T03HABATEIbHBIC, KOMMYHHKATHBHBIE.

PeryasituBubie YY /1

YMeHue caMOCTOSTENFHO OIPEIEINIATh el 00yueH s, CTaBUTh U (OPMYIMPOBATH
HOBBIE 33/1a44 B y4eOe U MM03HaBaTeIbHOM JIeTeTbHOCTH, Pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH
MO3HABATENbHOM JesATebHOCTH. OOyUaromuNiCcs CMOXKET:



® AaHANTM3UPOBATh  CYIIECTBYIOUIME W  IJIAHUPOBaTh  Oyaymime  oOpazoBaTeIbHBIC
pe3yJbTaThI;

® WICHTU(HUIIMPOBATE COOCTBEHHBIE MPOOIIEMBI U OIIPEEIATH IIIaBHYIO IIPOOIIEMY;

® BHIIBUTaTh BEPCUU peIICHUs MpoOsemMbl, (OpPMYyIUpOBaTh THIOTE3bI, MPEABOCXUINATH
KOHEUYHBIN pe3ysbTaT;

® CTaBUTB 1I€JIb JESITEILHOCTH Ha OCHOBE OIIPEAEICHHON IPOOJIEMBI U CYIIECTBYIOLIUX

© BO3MOXKHOCTEH;

¢ hopMynHupoBaTh ydeOHBIC 33a4H KaK ATy JOCTIKEHHS OCTaBICHHON 1eNTn

® IeSITENIbHOCTH;

© 000CHOBBIBATH 1I€JIEBbIE OPUEHTUPBI U IPUOPUTETHI CCHIJIKAMHU Ha LIEHHOCTH, yKa3bIBas U
000CHOBBIBas JIOTMUECKYIO MOCIIEI0BATEIbHOCTD 111aroB.

YMeHue caMOCTOSITENbHO IJIAaHUPOBaTh IYTH JOCTH)KEHUS Lelei, B TOM YHCIe
albTepHaTUBHbBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CTIOCOOBI pEeLICHHs YIEOHbIX U
MO3HABATENIbHBIX 3a/1a4.

OO06yuaromuiicsi CMOXKET:

® OIIPENIENIATh HEOOXOAUMbIE JIEHCTBHE(s]) B COOTBETCTBUU C y4eOHOM M TMO3HABATEIHHOU
3a/laueil U COCTABIIAThH AIITOPUTM UX BBITIOJTHEHHUS;

© 000CHOBBIBATh M OCYILECTBJIATh BbIOOp Hambojee 3()(EeKTHUBHBIX CHOCOOOB pelIeHUs
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

® OTIpE/IEIITH/HAX0AUTh, B TOM YHCIE U3 MPEIIO0KEHHbIX BAapUaHTOB, YCIOBHUSA JUIA
BBITIOJTHEHUS YIEOHOM M MO3HABATEILHOM 3aa4H;

® BHICTpaMBaTh JKU3HEHHBIC IIJIaHbl HA KpaTKOCpO4YHOe Oynyluee (3asBiATH LiEJIEBbIE
OPHUEHTUPBI, CTABUTh aJICKBaTHbIE UM 3a/1a4M U NpeJlarath JEHCTBUS, YKa3bIBas 1 000CHOBBIBas
JIOTHYECKYIO MOCIIEI0BATEIBbHOCTD 11aroB);

® BEIOMPATh U3 MPEUIOKEHHBIX BapUAHTOB U CAMOCTOSITENILHO MCKAaTh CPEICTBA/PeCypChbl
IUIsL pELIeHUs 3aa41/IOCTUKEHUS LeIIH;

®COCTaBJIATh IUIAH pEUeHus MpoOsieMbl (BBIIOJHEHUS IPOEKTa, IPOBEACHUS
HCCIIeI0BaHUA);

® OIIPE/IEISITh NOTEHIMAIBHBIC 3aTPYAHEHUS IPU PELICHUH YUeOHOH U 03HABATEIbHOM

©33/1a4M ¥ HaXOJUTb CPENCTBA I UX YCTPAaHECHMUS;

® OIMCBIBATH CBOM OMBIT, 0(OPMIISAS €ro AJIs Mepeiaun JPYTUM JIIOJIIM B BUJIE TEXHOJIOTUU
pELIeHUs TPAKTUYECKUX 3a7ad OTPEJEIIEHHOTO KJIacca;

®[UIAHUPOBaTb M  KOPPEKTHPOBATH  CBOI  WHAMBHUIYAIbHYIO  00pa3oBaTElbHYIO
TPAcKTOPHUIO.
YMeHue COOTHOCUTB CBOU JACUCTBUSI € INIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIISATh
KOHTPOJIb CBOEH JIETETLHOCTH B IIpOLiecce TOCTHKEHUS Pe3ylibTaTa, ONpeieNniaTh COCOObI
JIeUCTBUI B paMKax IMpe/UIOKEHHBIX YCIOBUI M TpeOOBaHUIl, KOPPEKTHPOBATh CBOU
JICUCTBUS B

COOTBETCTBUU C U3MEHSIOUIEICS CUTYalUEH.

OOyuaromuiicss CMOXeT:

® OIIPEJIENIATh COBMECTHO C IIE€AAroroM M CBEPCTHUKAMM KPUTEPUHU IUIAHUPYEMBIX
pe3yabTaTOB U KPUTEPUH OLICHKH CBOEH YUeOHOMU eATeIbHOCTH;

® CICTEMaTH3UpPOBaTh (B TOM 4YHCIIE€ BBIOMpPATh MPUOPUTETHBIE) KPUTEPUU IJIAHUPYEMBIX
PE3yJIBTAaTOB U OLIEHKH CBOEH IEATEIBHOCTH;



e 0TOMpPaTh MHCTPYMEHTHI JJIsI OLCHUBAHUS CBOEH JESATEIBHOCTH, OCYLIECTBISTH
CaMOKOHTPOJIb CBOEH JIEITEIBHOCTH B PAMKAaX MPEUIOKEHHBIX YCIOBHH U TpeOOBaHMIA;

® OIICHUBATh CBOIO JIESTEIBHOCTD, APTyMEHTHPYS MPUUUHBI JOCTIDKEHUS MU OTCYTCTBHS
IUTAHUPYEMOTO Pe3yJIbTaTa;

® HAXOJUTHh JIOCTATOYHBIC CpPEACTBA ISl  BBIIOJHEHHWS Y4EOHBIX JCHCTBUI B
M3MEHSIOMICHCS CUTYalluy W/HITH TIPH OTCYTCTBUH IJIAHUPYEMOTO PE3yJIbTaTa;

e paboTasi 0 CBOEMY IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESTEIHHOCTh Ha OCHOBE
aHamM3a M3MEHEHWH CHUTyalluu JUIS TOJIyYeHHsS  3alUIAaHUPOBAHHBIX — XapaKTEPUCTHK
MPOIYKTa/pe3ynbTara;

® YyCTAaHABIIMBATh CBS3b MEXKAY TMOJYYCHHBIMH XapaKTEPUCTHKAMH TPOAYKTa |
XapaKTepUCTUKAMHU TIPOIIecca NEATENPHOCTH W TI0 3aBEpIICHUM JEATEILHOCTH Ipeiarath
M3MEHEHHE XapaKTePUCTUK MpoIecca s TIOTydeHHs! YITYqIIeHHBIX XapaKTePUCTUK MTPOIYKTa;

®CBEPATh CBOWM [EHCTBUSA C WENBIO W, NPU HEOOXOJMMOCTH, HCHPABIATH OIINOKH
CaMOCTOSITEIIHHO.

YMeHrne OIleHWBATh MPAaBWJIBHOCTh BBINOJNHEHUs Y4eOHOW 3amadd, COOCTBEHHBIC
BO3MO’KHOCTH €€ PeIICHUSI.

OO06yuaromuiicsi CMOXKET:

® OTIpE/ICISITh KPUTEPHH MTPABHILHOCTH (KOPPEKTHOCTH) BBITIOJTHEHUS YIeOHOW 3a/1a4H;

® AaHATM3UPOBATh U 0OOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHUS JUISI
BBITIOJIHEHUS Y4eOHOH 3a1a4;

© CBOOOJIHO MMOJIB30BAThCsl BBIPAOOTAaHHBIMU KPUTEPUAMHU OLIEHKM M CAMOOLICHKH, MCXOMS
U3 LEJIN U UMEIOIINUXCS CPENICTB, pa3inyas pe3ysbTaT U clocoObl JeHCTBUN;

® OIICHMBATh MPOJIYKT CBOEH [EATENBbHOCTH IO 3aJaHHBIM W/WIM CaMOCTOSITEIbHO
IIPEEeCHHBIM KPUTEPUSAM B COOTBETCTBHH C LIETIbIO IESATEIBHOCTH;

© 000CHOBBIBATh JIOCTUKHMOCTh LI€IM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OLIGHKH CBOUX
BHYTPEHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (GpUKCUPOBATh U AHATM3UPOBATh JUHAMUKY COOCTBEHHBIX 00Pa30BaTEIIbHBIX PE3Y/IbTATOB.

Brnanenue ocHoBaMM CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PELICHUH 1

OCYILECTBJICHHSI OCO3HAaHHOTO BbIOOpa B yueOHOH U O3HABATEIILHOM.

OO0y4aromuiics: CMOXKET:

e HaOJII0/1aTh U AHAJU3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATEIbHYIO JIESATEIbHOCTh
U JeITEIbHOCTh JAPYIUX OOydaroluxcs B Mpolecce B3aMMOIPOBEPKU;COOTHOCUTh peallbHble U
IUTAHUPYEeMbIE pe3ysbTaThl HMHIUBUAYaIbHONH 00pa30BaTENbHOM JAEATENIBHOCTH U JieNaTh
BBIBO/IBI;

® IpPUHUMATh pPelICHUE B yUeOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSATENIBHO ONpPENeNsATh NPUYMHBI CBOEro Yyclexa WM Heycrnexa M HaXoJIUTb
crocoObl BBIX0JIa M3 CUTYAIlMH HEYyCIeXa;

® PETPOCHEKTHBHO OIpPENeNATh, Kakue JeHCTBHS MO pelleHHIo Y4eOHOM 3ajaud HiIu
napamMeTpel 3TUX JEWCTBUH TMpHUBEIM K TOJYyYEHHIO HUMEIOIIErocs TMpoJayKTa YyueOHOH
JeATeIbHOCTH;

® ICMOHCTPUPOBATh TPUEMBl PEryISIUN TMCUXO(PHU3UOIOTMUECKHX/ 3MOIMOHAIBHBIX
COCTOSHMH  Jnsi  JocTiwkeHus d3¢ddexra ycrnokoeHus  (YCTpaHEHHS  SMOLMOHAIBHOMN
HaNpsHKEHHOCTH), ¢ deKTa BOCCTAaHOBIECHUS (OCIabIeHus MpOsBICHUNA yTomieHHs), ddekra
aKTUBHU3AIMH (TIOBBIICHUS ICUXO(PHU3HOIOTUYECKON PeaKTUBHOCTH).



ITo3naBaTeabnblie YY /1
YMeHue ompenensTh IMOHSATHS, CO3[aBaTh OOOOIICHHS, yCTaHABIMBATHL aHAJIOTHH,
KJIACCU(UITUPOBATh, CAMOCTOSTEIHHO BBIOMPATH OCHOBAHUS M KPUTCPUHU JUIS KIIaCCU(DUKALINU,
yCTaHABIUBATh NPUYUHHO-CIICJICTBEHHBIC CBS3M, CTPOUTH JIOTHYECKOE paCCyXJCHUE,
yMO3aKIi0YeHHEe (MHAYKTUBHOE, ISAYKTUBHOE, TI0 AaHAJIOTHUHN) U JICJIATh BBIBOIBI.
OO0yuaromuificst CMOXKET:
¢ [1010MPATh CJIOBA, COMOMYMHCHHBIC KIIFOUEBOMY CJIOBY, ONIPEICIISIOIINE €ro MPU3HAKH 1
CBOIICTBA;
®BLICTPAMBATh  JIOTHYECKYIO  IIEMOYKY, COCTOSIIYI0O M3  KJIOYEBOTO CJOBa U
COTIOJYMHEHHBIX MY CIIOB;
® BEIJICIISATH OOIINI MPU3HAK JBYX WJIA HECKOJBKHX MPEJAMETOB HIIU SBJIICHUN U OOBSICHSATH
WX CXOJICTBO;
® O0BEIMHATH TIPEMETHI U SBJICHHSI B TPYIIIBI 110 ONPEICIICHHBIM MTPU3HAKaM, CPDABHUBATB,
KJaccuuIpoBaTh 1 000011aTh (DAKTHI U SABJICHUS,
® BEIJICIISATH SIBJICHHUE U3 OOIIEro psijia APYrux sBICHUN;
® OTIPEJICNIATh 0OCTOSATEIHCTBA, KOTOPHIC MPENISCTBOBAIM BOSHUKHOBEHHIO CBS3H MEXKITY
SIBJICHUSIMH, W3 ITHX OOCTOSTEIBCTB BBIICIATH ONPEICIISIONINE, CIIOCOOHBIC OBITh MPHYMHON
JAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIICJCTBYS SIBJICHUI;
® CTPOUTH PacCyKJICHUE OT OONTUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM M OT YaCTHBIX
SIBJICHUW K OOIITUM 3aKOHOMEPHOCTSIM;
® CTPOUTH PACCyXJCHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SIBJICHUMN, BBIACINSAS MIPU ITOM
o01I1e MPU3HAKHY;
ey3yarath MOJYYEHHYI0 HH(OPMALNIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelraeMoiu
3a/1auu;
® CaMOCTOSITEIbHO yKa3bIBaTh Ha MHGOPMAIUIO, HYKJAIOIIYIOCS B IPOBEPKE, Mpesiararh
U - - IPUMEHSThH CIIOCOO MPOBEPKU JOCTOBEPHOCTH MH(POPMAIIHH;
¢ BepOaTM30BaTh YMOLIMOHAIILHOE BIIEYATJIEHNE, OKa3aHHOE HA HET0 HCTOYHUKOM;
® 00BSACHATH SIBJCHMS, TIPOIECCHI, CBSI3M U OTHOILIEHUS, BBISBISIEMbIE B  XOJI€
M03HABATEILHON U HCCIEIOBATENbCKON JIEATENBHOCTH (MPUBOAUTH OOBSICHEHHE C M3MEHEHHUEM
(dhopMbI MpecTaBlIeHUs; OOBSICHATH, NeTAIU3UPYS WK 000011as; OOBICHATH C 3aJaHHOM TOUKH
®3pCHHS);
® BBISIBIISITH M HA3bIBaTh MPUYMHBI COOBITHS, SIBIICHHS, B TOM YHCIIE BO3MOXHBIE Hanboee
BEpOSITHBIE TMPUYMUHBI, BO3MOXHBIE TMOCIEACTBUS 3aJaHHOW NPUYUHBI, CAMOCTOSTEIHLHO
OCYILIECTBIISISl IPUUMHHO-CIIEICTBEHHBIHN aHaIH3;
e JleNlaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHaIHM3a Pa3HbIX TOYEK 3PEHHs, MOATBEPKAATh
BBIBOJI COOCTBEHHOM apryMeHTalHel Uil CaMOCTOSTENbHO MOTyYeHHBIMU JAHHBIMHU.
YMeHue co3iaBath, IPUMEHATH U IPE0OPa30BHIBATH 3HAKU U CUMBOJIBI, MOJICTH M CXEMBI
JUIS pellieHus] y4eOHbBIX U TTO3HABATENbHBIX 33/1a4.
OOy4Jaromuics CMOXKET:
¢ 0003HaYaTh CUMBOJIOM U 3HAKOM MPEIMET W/UITH SIBIICHUE;
® OTIPEIENIATh JIOTHYECKHE CBSI3U MEKIy MpeIMeTaMyd W/WM SBICHUSMHU, 0003HAYaTh
JTAHHBIE JIOTHUECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;
® cOo3/1aBaTh A0CTPAKTHBIN WK pealbHbI 00pa3 mpeaMeTa u/iiu SBICHHUS;
® CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCJIOBHI 3a/1a4Ml H/WIIK CIoco0a ee perieHus;



e co3/1aBaTh BepOajbHBIC, BEUICCTBEHHbIE M HH()OPMAIIMOHHBIE MOJEITH C BBIJICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa JMJIs ONpEACICHUs crocoba pemeHus 3aJa4d B
COOTBETCTBUHU C CUTYallUEH;

e 1peoOpa30BbIBATh MOJEIH C IEJIbIO BBISBICHUS OOIIMX 3aKOHOB, OMNPEACIISIOMINX
JAHHYIO TIPEIMETHYIO 00J1acTh;

® [ICPEBOIUTH CJIOXKHYIO 1O COCTaBy (MHOTOACHEKTHYI0) MH(OPMAIMIO U3 Tpa@uuecKoro
i (HOPMATM30BAaHHOTO (CUMBOJIBHOTO) MPEJICTABICHHUS B TEKCTOBOE, M HA000POT;

® CTPOWTH CXEMY, allTOPUTM ACWUCTBHS, WCHPABIATh WA BOCCTAHABIMBATH HEU3BECTHHIN
paHee anrOpuTM Ha OCHOBE MMEIOUICrocs 3HaHWUsA 00 OOBEKTEe, K KOTOPOMY HPUMEHSETCS
AIITOPHUTM;

® CTPOWTH J0KA3aTENIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® AaHAIM3UPOBATH/peUIEKCUPOBATh OMBIT pa3pabOTKU M peanu3aluu y4eOHOTo IMpOEeKTa,
UCCIEIOBaHUS (TEOPETHUUECKOT0, AMIIMPUUYECKOr0) Ha OCHOBE MPEIOKEHHONW MpoOIeMHON
CHUTYalllH, TIOCTABJICHHON LIEJIN W/WIJIH 33JJaHHBIX KPUTEPUEB OLIEHKHU TPOTYyKTa/pe3yinbTaTa.

CMBICIOBOE UTEHUE

OO6yuaromuiicsi CMOXKET:

®HAXOJUTh B TeKcTe TpedyeMyro HHPOpMAIUI0 (B COOTBETCTBUM C LEISMHU CBOEH
JESITETHHOCTH);

® OPMEHTHUPOBATHCS B COJEP)KAHWHM TEKCTa, MOHUMATh IIEJIOCTHBIH CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® yCTaHABIIMBATh B3alMOCBS3b OMMCAHHBIX B TEKCTE COOBITH, SBIIEHUH, TPOLIECCOB;

® PE3IOMUPOBATh IIABHYIO UCIO TEKCTA;

¢ [Ipe00pPa30BbIBATh TEKCT, «IEPEBOJS» €ro B JAPYTYI0 MOAAIbHOCTh, MHTEPIPETUPOBATDH
TEKCT (XYIOKECTBEHHBI W  HEXYJAOXKECTBEHHBIM — Yy4eOHBIH, Hay4YHO-TIOMYJSPHBIH,
nHbOpMaIMOHHKIH, TeKCT non-fiction);

® KPUTHUYECKH OLIEHUBATh COJIEpKAHUE U (POPMY TEKCTa.

dopMHUpOBaHUE U PA3BUTHE SKOJIOTMYECKOTO MBIILICHUS, YMEHUE MPUMEHSITh €ro B
M03HABATEIbHONW, KOMMYHHUKATHBHOW, COLIMAIbHOM TMpakTUKE U  NpoQecCHOHANbHOMN
OpUEHTAINH.

OO0yyaromuiicsi CMOXKET:

® OIIPEJIENIATH CBOE OTHOIIIEHUE K MPUPOTHON Cpee;

® AHAIM3UPOBATh BIIMSHUE SKOJOTHYECKHX (PAKTOPOB Ha cpeay OOWUTAaHUS >KUBBIX
OpraHU3MOB;

® [IPOBOJIUTH MPUYUHHBIN U BEPOSITHOCTHBIN aHAIIN3 HKOJIOTHUECKUX CUTYAIIHIA;

® [I[POTHO3UPOBATh M3MEHEHHs] CUTYyalldd IIPH CMEHE JAEWUCTBUA OJHOro (QaxkTopa Ha
JecTBUE IPYroro Gpaxkropa;

® PACIIPOCTPAHATh HKOJIOTUYECKHE 3HAHMA M Y4acTBOBATh B IMPAKTMYECKHX JIeJIax II0
3alIUTe OKPYXKAroIEeH cpe/ibl;

® BEIPA)XXaTh CBOE OTHOLICHUE K MPHUPOJIE Yepe3 PUCYHKU, COUNHEHUS, MOJIENIH, TPOCKTHBIE
paloThI.

Pa3BuTre MOTHBAIIMU K OBJIA/IEHUIO KYJIbTYPOIl aKTUBHOTO MCIOJIb30BAaHUS CIOBAapel 1

JPYTrUX MOUCKOBBIX CUCTEM.

OOy4Jaromuics CMOXKET:

® OTIpe/IENSITh HEO0XO0IMMbIE KITFOUEBbIE TOMCKOBBIE CIIOBA U 3AIPOCHI;



® OCYIIIECTBIISATh B3aUMO/JICHCTBHUE C AEKTPOHHBIMU ITIOMCKOBBIMHM CUCTEMAMHU, CIOBAPSMU;

e hopMUpPOBaTh MHOXKECTBEHHYIO  BBIOOPDKY W3  TIOMCKOBBIX  HMCTOYHUKOB ISt
00BEKTUBH3ALINHU PE3yIbTATOB TIOUCKA,;

® COOTHOCHTD IIOJIyYE€HHBIE PE3YJIBTAThI IOMCKA CO CBOEH AEATENBHOCTHIO.

KommyHukatuBHubie YY /|

YMeHue opraHu3oBbIBaTh y4e€OHOE COTPYJHHUYECTBO M COBMECTHYIO AESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMMU; pabOTaTh MHAMBUIYaJIbHO U B TPYIIIE: HAXOJUTh O0IIee pelieHre u
paspematb KOH(QIMKTHI HA OCHOBE COTJIACOBAHUS TIO3ULIUHI U y4eTa HHTEPECOB; (HOPMYIHPOBATh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE.

OO0yuaromuiicsi CMOXKET:

® OIIPEIENIATH BOBMOXKHBIE POJIM B COBMECTHOM J€ATEIbHOCTH;

® UI'PaTh ONPEAETICHHYIO POJIb B COBMECTHOM JIE€ATEIbHOCTH;

® [I[PUHUMATH MO3ULMI0 cOOECeHNKA, TOHUMAs! TIO3ULIUIO JPYTOro, pa3inyarh B €ro pevu:

e MHEHUE (TOUKY 3pEHMsI), JOKa3aTeIbCTBO (ApryMeHTHhI), (aKThl; TMIOTE3bl, aKCHOMBI,
TEOpUH;

® ONIPENENATh CBOU JIEHCTBUS U JEHCTBUS MapTHEpa, KOTOpbIE CIOCOOCTBOBAIU WM
MPETITCTBOBAJIH MPOAYKTHBHON KOMMYHUKAITUH;

®CTPOUTH TIO3UTHMBHBIE OTHOIIEHHS B Tpolecce Yy4eOHOM U  TO3HaBaTEIbHOU
NesITeNIbHOCTH;

® KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOYKY 3PEHHUS, B TUCKYCCUU YMETh
BBIJIBUTaTh KOHTPApPryMeHThI, MepedpazupoBaTb CBOIO MbICHb (BIaJ€HHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

® KDUTHYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIpU3HaBaTh
OomM1O0YHOCTh CBOETO MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

e [Ipe/yiaraTh albTePHATUBHOE pPellIeHUE B KOHPIUKTHON CUTYyallUu;

® BBIJICTISATH OOIIYIO TOUKY 3PEHHUSI B IUCKYCCHH;

® JOTOBAapUBaThCAd O IMpaBWJIaX U BOMNpocax [uis OOCYXKJEHHUS B COOTBETCTBUU C
MOCTABJICHHOM TIepe]] TPYIION 3a1a4eit;

® OpPraHu30BBIBaTh y4yeOHOE B3aMMOJCICTBHE B Trpymine (ompeAensTs OOIMe eNlH,
pacnpenensiTh poiu, I0TOBapUBaThCs APYT C APYTOM U T. [1.);

® yCTPaHATh B paMKax JMAajora pa3pbiBbl B KOMMYHHKAIIMH, 00YCIOBICHHbBIE
HEMOHUMAaHHUEM/HETIPUSATHEM CO CTOPOHBI cOOECeTHHKA 3a4a4H, (POPMBI UIIH COACPIKAHUS
Janora.

YMeHue 0co3HaHHO MCHOJB30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBUU C 3a7aueit
KOMMYHHKAITIH JIJIs1 BBIPQXKEHUSI CBOUX YYBCTB, MBICIICH M MOTpeOHOCTEH s TIIaHUPOBAHUS U
PETYIALMU CBOEH AEATEIbHOCTH; BIaICHUE YCTHOW U MUCbMEHHON PEUBIO, MOHOJIOTMYECKON
KOHTEKCTHOM PEYBIO.

OOyuaromuiicsi CMOXKeT:

® OTIpE/IEISATh 337jayy KOMMYHHMKAIIUK U B COOTBETCTBHHM C HEW OTOMpATh peueBble
CpEICTBa;

® 0TOMpATh U UCTOJIB30BATh PEUYEBbIE CPEJCTBA B MPOIIECCE KOMMYHUKALIMU C IPYTUMHU
JIOABMU (IMAJIOT B Mape, B MAJIOH rpymmne u T. 1.);

® [IPE/ICTABJIATh B YCTHOM MIJIM MUCbMEHHOU (pOopMe pa3BepHYTHIN TIaH COOCTBEHHON
NESITEIBHOCTH;



¢ cOOMIOaTh HOPMBI TYOJMYHON PEUH, PErJIAMEHT B MOHOJIOTE U JAUCKYCCUH B
COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1auen;

® BHICKa3bIBaTh M 000CHOBBIBATH MHEHUE (CY)K/IEHUE) U 3alpallliBaTh MHEHHUE MTapTHEPA B
paMKax uaora;

® [I[PUHUMATh PEIIEHUE B XOJ€ JUAJIOTa U COIVIACOBBIBATH €r'0 ¢ COOECETHUKOM;

® CO3/1aBaTh MMCbMEHHBIE «KIUIIUPOBAHHBIE) U OPUTHHAIBHBIE TEKCTHI C UCIOIb30BAaHUEM
HEOOXOUMBIX PEYEBBIX CPECTB;

® 1ICI10JIb30BaTh BepOaIbHbIE CPEJCTBA (CPEACTBA JOTMUECKON CBS3H) ISl BbIACICHUS
CMBICJIOBBIX OJIOKOB CBOEr'0 BBICTYIIJICHUS;

® 1ICI10JIb30BaTh HEBEPOaIbHbIE CPEJICTBA WIIN HATJISAHbIE MaTepUabl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MIOJT PYKOBOJACTBOM YUHUTES;

® JIeJIaTh OLICHOYHBIN BBIBOJ] O JOCTH)KEHUHU LIEIM KOMMYHHUKAIIMK HEMTOCPEICTBEHHO MOCIe
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 000CHOBBIBATH €TO.

dopmupoBaHuE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOIb30BaHUS

MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHoJsioru# (nanee — UKT).

OO06yuaromuiicsi CMOXKET:

e [[eJICHAINIPaBJICHHO UCKaTh M UCIIOJIb30BaTh HH()OPMALIMOHHBIE PECYPChI, HEOOXOIUMBbIE
JUTSI pelieHrs yaeOHBIX U MPAaKTHYECKHUX 3a/1a4 ¢ momoibio cpencts UKT;

® BEIOMPATh, CTPOUTD U UCIOJIb30BaTh a/IEKBATHYIO HHPOPMAITUOHHYIO MOJIENb JUIsS
nepeaayl CBOMX MBICIIEH CPEACTBAMU €CTECTBEHHBIX U (DOPMANIBHBIX SI3bIKOB B COOTBETCTBHHM C
YCIIOBUSIMH KOMMYHHKAIIWH;

® BbIJICNIATh MH(POPMALIMOHHBIN acleKT 3aJjauy, ONEpUPOBaTh JaHHBIMHU, UCIIOJIb30BaTh
MOJEIIb PEUICHUS 3a/1a4H;

® IICTI0JIb30BATh KOMIIBIOTEPHBIE TEXHOJOIMH (BKJIOUasi BBIOOP aIeKBAaTHBIX 3aJaue
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AMINAPATHBIX CPEACTB U CEPBUCOB) IS PEILICHUS
MH(GOPMALIMOHHBIX 1 KOMMYHHUKAI[MOHHBIX YU€OHBIX 3a/lay, B TOM YHCJIC: BBIYUCIICHUE,
HalucaHue MUCeM, COUMHEHUH, I0KJIaZoB, pedepaToB, CO3/1aHUE MTPE3eHTALMH U JIp.;

® IICTI0JIb30BATh MH(POPMALIUIO C YYETOM 3TUYECKUX U IPABOBBIX HOPM;

e c03/1aBaTh MUH(OPMAIIMOHHBIE PECYPChI PA3HOTO THIIA M JUIS Pa3HbIX ayAUTOPUH,

e coOmo1aTh HH(OPMALIMOHHYIO TUTHEHY U IpaBuiia MHPOPMALMOHHONW 0€3011aCHOCTH.

B pesyasbTare ndydyenus npeamera '"'Maremaruka' (5-6 Ki1acchl) B OCHOBHOM HIKOJIe
BBIIYCKHUK HAy4yuTcsl (A7 HCIOJIb30BaHUA B TIOBCEJHEBHOW JKM3HM U 0OECIeYeHHS
BO3MOYHOCTH YCHEIIHOTO MPOJ0KEeHUs: 00pa3oBaHus Ha 0a30BOM YpOBHE):

e  omepupoBaTh Ha HA30BOM YPOBHE MOHATUSMU: MHOKECTBO, SJIEMEHT MHOKECTBA,
MMOJIMHOKECTBO, MPUHAJIEKHOCTB;

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM UX JIEMEHTOB;

®  HAaxOJUTh NepecedyeHune, 00beAUHEHNE, TTOMHOXKECTBO B MTPOCTEHIIINX CUTYAIIHUSIX.

B noBcegHeBHOI KU3HM U IPH M3YyYEHHUH JAPYTUX PeIMETOB:

®  pPAcNoO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUSI.

Yucaa

e OmepupoBatrh Ha 6a30BOM YPOBHE MOHSATHIMH: HATYPAIBHOE YHCIIO, [IEJ0€ YHCIIO,
OOBIKHOBEHHAsSI IPOOb, NECATUUHAS IPOOb, CMEIIAHHOE YKCII0, PAlMOHAIEHOE YUCIIO;



®  UCHOJIb30BaTh CBOMCTBA YMCEN U MPaBUJIA JCHCTBUN C PallMOHATILHBIMU YHCIIAMH TIPU
BBITIOJTHEHUH BBIYUCIICHUN;

®  UCHOJIb30BATh MPU3HAKH JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BEIYUCICHUN U
pElIeHUN HECIOKHBIX 3a/a4;

®  BBHITNIOJIHATH OKPYTJIEHUE PAIMOHAIBHBIX YHCEN B COOTBETCTBUU C TIPABUIIAMU;

®  CpaBHUBATH pAllMOHAIBHBIC YUCIIA.

B noBceaHeBHOI KU3HM U NTPH U3YyYe€HHH APYTHX NPeIMETOB:

®  OIICHMBATH PE3YJbTATHI BHIYMCICHHH MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

®  BBHITNOJIHATH CPABHEHHUE YHUCEI B PEAIbHBIX CUTYAIUAX;

®  COCTaBJISThH YHCIIOBBIE BRIPAKEHUS MPHU PEIICHUU MTPAKTUUECKHUX 33J1a4 U 33]1a4 U3
JPYTrUX y4eOHBIX IPEIMETOB.

CTaTHCTHKA U TeOpHsl BepOSITHOCTEl

e [IpencraBisTh JaHHBIC B BUIE TAOJIHII, THArPAMM,

e  yuTaTh MHGOPMAIIHIO, IPEICTABICHHYIO B BUIEC TAOIHIIbI, TUATPAMMBI.

TexcroBble 3a1a4n

e PemaThk HECJIOXKHBIE CIOKETHBIC 3a/1a4M Pa3HBIX TUIIOB HA BCe apu(PMETHIECKUE
JICVCTBHS,

®  CTPOWTH MOJIETH YCJIOBHS 3a/1a4M (B BUJE TaOIHUIIbI, CXEMBI, pUCYHKA), B KOTOPOH
JTAaHBI 3HAYCHUS ABYX U3 TPEX B3aMMOCBI3aHHBIX BEJIMUWH, C IIEJIbIO TTOWCKA PEIICHHMS 3aa4H;

®  OCYUIECTBJISATH CIIOCOO MOKCKA PEIlIeHUs 3aJa4i, B KOTOPOM pacCyKJIeHHE CTPOUTCS
OT YCJIOBHS K TPEOOBAHUIO MIJIH OT TPeOOBaHMSI K YCIIOBHIO;

®  COCTaBJIATH IUIaH PEUICHUS 3a/1a4H;

®  BBIJENATH ATAlbl PELICHUS 330a4H;

®  HMHTEPHPETUPOBATH BHIYUCIUTENbHBIE PE3YIbTAThl B 33]1aU€, UCCIIE0BATh MOJIy4EHHOE
pelIeHre 3a/1auu;

®  3HATh pas3iIMuKe CKOPOCTEH 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO
peKu;

e  pemiarh 33/1a4M HAa HAX0XkICHUE YaCTH YKCIIa U YUCIIa [0 €T0 YacTH;

e  pemiarh 3a/1a4M Pa3HbIX TUIOB (HA pabOTy, HA MOKYIIKU, HA IBH)KEHUE), CBSA3BIBAIOIINX
TPH BEJIMYUHBI, BBIJICISITh 3TU BEJIMYUHBI U OTHOILICHUS MEXy HUMU;

®  HaxOJUTh MPOUEHT OT YUCIIA, YUCIIO IO MPOIEHTY OT HETr0, HAXOJUTh MPOLIEHTHOE
OTHOIIICHHE JBYX YHCEN, HAXOUTh MPOILIEHTHOE CHUKEHUE UITU MPOIICHTHOE MOBBIIICHUE
BEITUYMHBI;

e  pemiaTh HECJOXHbIC JOTHUECKUE 33Ja4d METOJIOM PACCYKACHUU.

B noBcegHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

®  BBIJBUTaTh T'MIIOTE3bl O BO3MOXKHBIX MPEJIEIbHBIX 3HAUEHUAX UCKOMbBIX BEJIMYHH B
3aade (AenaTh MPUKHUIIKY)

Harasignas reomerpus

I'eomeTpuuyeckue purypbl

e OmnepupoBatrh Ha 6a30BOM YpOBHE MOHATHIMU: PUTypa,TOUKA, OTPE30K, IpsiMast, Ty,
JIOMaHasi, yroJji, MHOTOyTrOJIbHUK, TPEYTOJIbHUK U YETBIPEXYT OJIbHUK, IPSIMOYTOJIbHUK U KBAJpAT,
OKPYKHOCTB U KPYT, MIPSAMOYTOJIbHBIN Tapajuiesenuren, Kyo, map. M3o0paxaTs n3ydaembie
(GUrypbl OT pyKU U C TIOMOIIBIO TIMHEHKU U IIUPKYIISL.

B noBceHeBHOI *KU3HM U TP M3YyYEHHUH JPYTUX NPeIMeTOB:



e  pemrath NPaKTUYECKHE 3a/1a9H C TPUMEHEHHEM MTPOCTEHIIINX CBOUCTB (DUTYD.

N3mepeHus u BbIYUCIEHUS

®  BBINOJIHATH U3MEPEHUE JUIHH, PACCTOSHUH, BETUYHUH YTJIOB, C TIOMOIIBIO
WHCTPYMEHTOB ISl HK3MEPEHUH JITTUH U YTJIOB;

®  BBIYUCIIATH IUIOMIAN IPSIMOYTOJIbHUKOB.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  BBIYUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJAAPTHBIX CHTYAIIMSIX, TUIOIAIN
MIPSIMOYTOJTbHUKOB;

®  BBINOJIHATH MPOCTEHINIHIE IOCTPOCHHUS U H3MEPECHHS Ha MECTHOCTH, HEOOXOTUMBIC B
peanbHOM KU3HHU.

HcTopusi MaTeMaTHKH

®  OIKCHIBATH OT/ICTHHBIC BBIAIONINECS PE3YIIBTATHI, IOJTYYCHHBIC B X0JI¢ Pa3BUTHS
MaTeMaTHKH KaK HayKH;

e  3HATHh MPUMEPHI MATEMATHYECKUX OTKPBITUN U X aBTOPOB, B CBSI3U C OTECYECTBEHHOM
Y BCEMUPHOM UCTOPHEH.

BhInyCKHHUK MOJYy4YUT BO3MOKHOCTH HAYUYMThCS B 5-6 Ki1accax (i o0ecniedeHUs
BO3MOSKHOCTH YCIIEHIHOTO MPO0JIKEeHUs1 00pa3oBaHusi HA 0230BOM M YIJ1yOJIEHHOM
YPOBHSIX)

JJIeMeHTbI TEOPHH MHOKECTB U MATEeMATHY€eCKOM JTIOTUKH

° Onepuposamo NOHAMUAMU. MHONCECMBO, XAPAKMEPUCUKU MHONCECMBA, DTIeMEHM
MHOCeCmaa, nycmoe, KOHeuHoe U OeCKOHeUHOe MHONCECMBO, NOOMHOICECTEBO,
NPUHAONEHCHOCTD,

° onpeoesimos NPUHAOLEHCHOCHb INEMEHMA MHONCECMBY, 00beOUHEHUIO U
nepeceyeHur0 MHOICeCms,; 3a0a8ams MHONCECTBO C NOMOUWbIO NePEeUUCTeHUsL DTIeMEHMO8,
ClI0BECHO20 ONUCAHUA.

B noBceaHeBHOI JKU3HU U TPH U3YyYeHUH JAPYTUX MPeIMeTOB:

®  PAcCno3Hasamv 102U4eCKU HeKOPPEKMHble GbICKA3bIBAHUS,

®  CcmMpoumv YenouKu YMO3aKuOYeHUll Had OCHO8E UCNOIb30BAHUS NPABGUL TIOSUKU.

Yucna

° Onepuposame NOHAMUAMU: HAMYPATLHOE YUCTO, MHONCECTB0 HAMYPAIbHLIX YUCEI,
yenoe 4ucio, MHOMICECMaB0 YelblX ucel, 00bIKHOGEHHAs Opo0b, decamuyHas Opoodsb, CMEUAHHOe
YUCTO, PAYUOHAIbHOE YUCTO, MHONICECMBO PAYUOHATILHBIX YUCET, 2e0OMEMPULECKASL
uHmepnpemayusi HamypaibHolX, YeablX, PaYyuOHAIbHbIX,

o HOHUMAM®b U 0OBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,

o BbINOIHAMb BLIYUCTICHUS], 8 MOM YUCTe C UCNOIb308AHUEM NPUEMOE PAYUOHATILHBIX
8bIUUCTICHUL, 0O0CHOBbIBANb AICOPUMMbL GLINOJIHEHUSL OCUCMBULL

° ucnonvzoeams npusHaku denumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npou3eedeHUs Yucei NPpu GbINOJHEHUU BbIYUCTEHUL U peuleHuy 3a0ad, 060CHO8bIBAMb NPUSHAKU
oeumocmu;

o BbINOIHAMb OKPY2IEHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

o YROPAOOUUBAMb YUCLA, 3ANUCAHHbIE 8 8UOE OOLIKHOBEHHBIX U OeCAMUYHBIX OPOOell;

o nHaxooums HO/] u HOK uucen u ucnonv3osams ux npu peueHuu 3a0d;.

o onepuposams NOHAMuUEM MOOYJIb YUCIA, 2eOMeMmpPUdecKas uHmepnpemayus Mooyis
yucra.

B noBcegHeBHOM KU3HM U NIPH U3YyYEHUH APYTUX NPeIMETOB:



J NpUMeHAMb NPABULA NPUOTIUNCEHHBIX GLIYUCTEHUL NPU peleHUl NPAKMUYEeCKUX
3a0a4 U pewerHuy 3a0ay Opyaux y4eOHvlx npeomemos,

J 8bINOIHAMY CPABHEHUE Pe3YIbIMAMO8 8bIYUCIEHUN NPU PeUleHUU NPAKMUYECKUX
3a0au, 8 MOM YUCie NPUOTUNCEHHBIX BbIUUCTIEHULL

o COCMABIAMb YUCTOBblE BLIPANCEHUS U OYEHUBAMb UX 3HAYUEHUs NPU peuleHUl
NPAKMU4ecKux 3a0ad u 3a0ay u3z opy2ux y4eoHvix npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

. Onepuposams NOHAMUAMU: PABEHCMBO, YUCTIO80€ PABEHCBO, YPABHEHUE, KOPEHD
VpasHeHUs, peueHue YyPagHeHus, YUC080€ HePABEHCMBO.

CTaTucTHKA ¥ TEOPHUsI BEPOATHOCTEI

o Onepuposams nousamuamu: cmoadbyamele u Kpy2osvie Ouazpammol, madiuybsl
OaHHbIX, CpeoHee apughmemuieckoe,

. uzeneKamv, UHGoOpMayuro, NPeoCmasienHyo 6 maoauyax, Ha OUuazpammax,

o cocmasnams madauysl, CMpoUms OUAZPAMMblL HA OCHOBE OAHHbIX.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH IPYTUX MPEIMETOB:

o U361eKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI6AMb UHGOPMAYUIO,
NpeoOCmasieHHY10 8 MaOIUYAX U HA OUASPAMMAX, OMPAACATOWYIO COUCMBA U XAPAKMEPUCTIUKU
PeanbHblX NPOYecco8 U s6J1eHUl.

TexcroBble 3a1a4n

o Pewamo npocmuie u croscHvle 3a0ayu pasHulXx Munos, a maxaice 3a0avu
NOBbIUEHHOU MPYOHOCMU,

o UCNONIb308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENIU MEKCHO8 CLONCHBIX 3a0ay O
NOCMPOEHUs. NOUCKOBOU CXeMbl U peuleHUsl 3a0ay,

. 3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peuteHuss 3a0ay (om mpebosanus K
VCI08UIO U OM YCI08US K MPebo8aHuIo),

o MOOenUpo8amsb paccyicoeHus: npu NOUCKe peuleHust 3a0ay ¢ NOMOubIo 2pag-cxemol,

o 8b10eIsIMb IMANbl peueHUs 3a0a4u U coO0epAHCanue Kaxrcoo2o Imand,

o UHMeEPNPemuposams 8bIYUCIUMENbHbLE PE3YIbIMAmbl 8 3a0aue, UCC1e008anb
noJy4eHHoe peulenue 3a0adu;

o AHATUZUPOBAMb BCEBO3MOIICHBLE CUMYAYUU 83AUMHO20 PACNONI0NHCEHUS 08)X
00beKmMo8 U U3MEeHeHUe UX XapaKmepucmuK npu COBMeCmHOM 0BUNCEHUU (CKOPOCMb, 8peMS,
paccmosiHue) npu peueHul 3a0ay Ha 08udiceHue 08yx 00beKmos KaKk 6 0OHOM, MAaK U 6
NPOMUBONOIONCHBIX HANPABNEHUSAX,

. UCC1e008amb 8CE803MOINICHbIE CUMYAYUU NPU PeUleHUU 3A0ay Ha 08UMNCEHUe NO DekKe,
paccmampusams pasHvle CUCmeMbl OMCY4eéma,

®  pewiamsv pazHOOOpasHble 3a0aiU «HA YACMUY,

®  pewamsb u 060CHOBBIBAMb CBOE peuleHUe 3a0ay (8bl0esAMb MAMEeMaAmuUyecKyo
OCHOBY) HA HAXOXMCOEHUe Yacmu YUCA U YUCIA NO €20 YACU HA OCHO8€ KOHKPEMHO20 CMbLCIA
opoou;

o 0CO3HABAMb U 00BACHAMb UOSHMUYHOCMb 3A0aY PA3HbIX MUNOS, CEA3bIBAIOWUX MPU
genuyUnbl (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE); B8bI0eNAMb IMU GENUYUHBL U OMHOULEHUS
MedHCOY HUMU, NPUMEHAMb UX NPU peulenul 3a0ay, KOHCMpPYupo8ams coOCmMeeHHbvle 3a0a4u
VKA3AHHBIX MUNOS.

B noBcegHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:



J 8bl0eIAMb NPU peulenu 3a0a4 XapaKkmepucmuKku paccmampugaemonl 8 3aoave
cumyayuuy, omiudHvle Om peaibHulX (me, Om KOMOopulX aOCmMpazuposanucy), KOHCmMpyuposams
HOBble CUMYayul ¢ Y4emom dMmux XapaKxmepucmux, 8 YaCIMHOCMU, NPU peueHuu 3a0a4 Ha
KOHYeHmpayuu, y4umsiéams HIOMHOCMb Geujecmad;

®  pewams u KOHCMPYUPOBAMb 3a0a4l HA OCHOBE PACCMOMPEHUS. PEAlbHbIX CUMYayull,
8 KOMopbvix He mpedyemcsi MOUHbL BbIYUCIUMETbHDIL Pe3)Ibman,

®  pewams 3a0auu HA O8UMNCEHUE NO PeKe, PACCMAMPUBAs PA3HbLE CUCTNEMb] OMCYUemd.

Harasianasi reomerpust

I'eomeTrpuueckue purypoi

o H3enexamv, unmepnpemuposams u npeoobpazosbi8ams UH@GOPMayuro o
2eomMempuyeckux ueypax, npe0CmagieHHyI0 Ha Yepmericax,

o uzobpasicamo uzyuaemvie Quaypvl 0m pyKu i ¢ NOMOUWBIO KOMILIOMEPHBIX
UHCIMPYMEHMO8.

N3mepeHus u BLIYUCIEHUS

o BbINOIHAMY UMEPEHUe ONIUH, PACCMOAHUL, 8ETUYUH Y208, C NOMOUbIO
UHCIMPYMEHMO8 0151 USMEPEHULL ONUH U Y208,

o BLIYUCTIAMD NIOWAOU NPAMOY2OIbHUKOS, K8AOPAMO8, 00bEMbI NPAMOY2O0NbHbIX
napainnenenuneoos, Kyoos.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

o BLIYUCTAMb PACCMOSHUSA HA MECMHOCIMU 8 CMAHOAPMHBIX CUMYAYUSAX, NIOUWAOU
Y4acmKo8 npsamMoy20abHol popmbl, 06bEMBI KOMHANM,

o 8bINOIHAMb NpOCMeluiue NOCMPOEHUS HA MECIMHOCMU, Heo0X00uMble 8 PealbHOuU
HCUSHU,

o OYEHUBAMb PA3Mepbl PEeaibHbIX 00BEKMO8 OKPYIHCAIouLe20 Mupa.

HcTropust MaTeMaTUKH
¢ Xapakxmepu3zo8ambo 6K1A0 8b10AIOUUXCA MAMEMAMUKO8 8 PA38UMUE MAMEMAMUKU U
UHBIX HAYYHBIX obracmel.

BbinmyckHUK Hay4yuTcst B 7-9 kiaccax (/151 MCNOJIb30BAHMS B IOBCEIHEBHOM KU3HU U
o0ecrieyeHnsi BO3MOKHOCTH YCIEIIHOT0 NMPOA0JLKeHUsI 00pa30BaHUA HA 02a30BOM YPOBHe)

DJieMeHTbI TEOPHUH MHOKECTB U MAaTeMATH4YECKOM JIOTHKH

° OnepupoBath Ha 6a30BOM YPOBHE TMOHSATUSMHU: MHOXECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, TPUHAIC)KHOCTD;

° 3a7laBaTh MHOKECTBA NIEPEYUCIICHUEM UX PJIEMEHTOB;

®  HaxXOJUTh IepecedyeHue, 00beAMHEHNE, TTOMHOXKECTBO B IPOCTEHIIINX CUTYAIUIX;

e  omepupoBaTh Ha 6A30BOM YPOBHE MOHATUSIMU: OTIPEICTICHIE, aKCUOMa, TEOpeMa,
JI0Ka3aTeIbCTBO;

®  [IPUBOAMTH MPUMEPHI U KOHTPIPUMEPHI IS TIOATBEPKHEHUS CBOMX BBICKA3bIBAaHUI.

B noBcegHeBHOI KU3HM U TP M3YyYEHHUH JAPYTUX PeIMETOB:

° WCIOJIb30BaTh IpauyecKoe MpeICTaBICHINEe MHOXKECTB JIJIsl OMMCAHUS peaTbHBIX
MIPOLIECCOB | SBJICHUH, PU PEUICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB.

Yucaa

° OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: HATYPATHLHOE YUCIIO, IIETI0€ YUCIIO,
OOBIKHOBEHHAsSI IPOOb, NECATUUHAS IPOOb, CMEIIaHHAs JPOOb, pallMOHATBHOE YHCIIO,
apudmeTnuecKuit KBaJIpaTHBIN KOPEHb;



° HCIMOJIb30BATh CBOMCTBA YUCEN U IIPaBUJjIa JEUCTBUM IIPU BBIIIOJHEHUH BBIYUCIICHUN;
° WCIIOJIb30BATh MPU3HAKHU JACIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BHIYUCICHUI
Y PEIICHUH HECJIOKHBIX 3a/1ay;

. BBINIOJIHATH OKPYIJVIEHHE PAllMOHAIBHBIX YUCENI B COOTBETCTBUM C IIPABUIIAMHU;
. OLICHUBAThH 3HAYCHHME KBAJPATHOIO KOPHS U3 MOJIOKUTEIBHOTO LEJIOr0 YHACIA;
o pacro3HaBaTh PalMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA;

. CPaBHUBATh YUCJIA.

B noBceHEBHOM KM3HH U NpH H3YYCHUH NPYIUX MPEeaAMETOB:

L4 OLCHUBATH PE3YyJIbTAaThbl BBEIUMCIICHUH IIpU pCHICHUHN MMPAKTUYCCKUX 3a/1a4,
L BBIIIOJIHATE CPABHCHHUE YHCCII B PCAJIBHBIX CUTYallUuAX;
L COCTaBJIATH YU CJIOBBIC BBIPAXKCHUA MTPH PCIICHUHN MMPAKTUYCCKUX 3aaa4 U 3a1a4 U3

JPYTrUX y4eOHBIX IPEIMETOB.

ToxknecTBeHHbIE IPe0OPaA30BaAHUA

J BoInosHATE HecNoXKHbIE MpeoOpa3oBaHus ISl BBIYMCIECHUS 3HAYEHUH YHCIOBbIX
BBIPAKEHUH, COZepKAIUX CTENIEHU C HaTypaJIbHbIM MTOKa3aTelIeM, CTEIIEHH C LEJIbIM
OTpHUIATENIbHBIM IT0Ka3aTeNeM;

. BBITIOJIHATH HECIJIOKHBIE TPE0OPa30BaHMs LIETIbIX BHIPAXKEHUN: PACKPbIBATh CKOOKH,
MIPUBOIUTH OJOOHBIE CaraeMsie;

. HCI0JIb30BaTh (DOPMYJIbI COKpAIIEHHOTO YMHOKEHHU (KBaJpaT CyMMBI, KBaipaT
Pa3HOCTH, PA3HOCTH KBAIPATORB) JJIsl YIIPOIIICHUS BEIYMCICHUN 3HAYCHUI BBIPAKCHUH;

o BBITIOJIHATH HECIIOKHBIE TPE0OPa30BaHUsl IPOOHO-TMHEHHBIX BHIPAKEHUN U
BBIPAKEHUH C KBaJIPaTHBIMU KOPHSIMH.

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:

o MMOHUMATh CMBICII 3aIIMCH YKCJIa B CTAHJAPTHOM BU/IE;

o omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHEM «CTaHJAPTHAsS 3alHUCh YUCIIAY.

YpaBHeHUs] 1 HEPABEHCTBA

o OnepupoBaTh Ha 6a30BOM yPOBHE MOHATUSIMU: PABEHCTBO, YUNCIOBOE PABEHCTBO,
ypaBHEHHUE, KOPEHb YpaBHEHUS, PELICHUE YPAaBHEH s, YNCIIOBOE HEPABEHCTBO, HEPABEHCTRO,
pellIeHre HEPaBeHCTBA;

° MPOBEPSTH CIIPABEIJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
° pelaTth JIMHEHHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASAIINECS K
JIMHEWHBIM,;
° peuiaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPaBHEHH, HEPABEHCTB;
° MIPOBEPSATH, SABJISAETCS JIU IaHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEpaBEHCTBA);
° peuiath KBaJpaTHbIe ypaBHEHUS 0 (hopMylie KOpHEH KBaIpaTHOTO ypaBHEHUS;
° M300paxxaTh pelIeHust HEPaAaBEHCTB U UX CHCTEM Ha YUCIIOBOM MPSAMOIil.

B noBceHeBHOM KMU3HHM M NIPU M3YYECHUH APYTrUX MPEeAMETOB:

° COCTaBJIATh U PELIATh JUHEWHBIC YPABHEHUS [IPU PELICHUH 3a]1a4, BOSHUKAIOIIUX B
JIPYrux y4eOHbIX IpeaMeTax.

DyHKUUH

° Haxonuth 3HaueHne (GyHKIMH 110 3aJaHHOMY 3HAUEHUIO apTyMEHTa;

° HaXOJHUTh 3HAYEHHE apTryMEHTa 10 33JaHHOMY 3HAYCHUIO (DYHKIIUU B HECIOKHBIX
CUTYyalusX;



. OIIPENEIATH MOJIOKEHUE TOUKH 110 €€ KOOPAMHATaM, KOOPIAUHATBI TOYKH 110 €€
IIOJIOKEHHUIO Ha KOOPAVMHATHOM IIJIOCKOCTH;

. 1o rpauKy HaXO0AUTh 00JIACTh OTPEACICHHUS, MHOXKECTBO 3HAUCHUH, HYJIH
(byHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
HanOoJIbIIee M HAaUMEHbIIIee 3HaYCHHUS (DYHKIINU;

. CTPOUTH TpauK JTUHEHHOU (PyHKINU;

. MIPOBEPATH, SIBJISCTCS U TaHHBIN rpaduk rpadukoM 3aJaHHON QyHKIHMK (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON PONOPLUUOHATILHOCTH);

o OTIpENIeNATh MPUOIMKEHHBIC 3HAUEHUS KOOPMHAT TOUKH MepecedeHus rpaukon
byHKumii;

o OTepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU: OCIE0BATENBHOCTD,

apudmeTnyeckas Iporpeccusi, reoMeTpudeckas Nporpeccus;

. pelaTh 3a/1a4i Ha IPOrPECCUU, B KOTOPHIX OTBET MOXKET OBITh MOJTyUEH
HENOCPECTBEHHBIM NOJACUETOM 0€3 MpUMEHEHUsI (HOPMYIL.

B noBcegHeBHOM KU3HM U NPHU U3YYEeHUH APYTUX NPeIMeTOB:

. HCII0JIb30BaTh I'paUKK peasibHbIX MPOLECCOB U 3aBUCUMOCTEH JUIsl ONpeieeHHs UX
CBOMCTB (HanOoJbIIME U HAMMEHbIINE 3HAUCHUS], IPOMEXKYTKH BO3pACTaHUsI U yObIBaHMUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYSHHUH U T.11.);

. HCII0JIb30BaTh CBOMCTBA IMHEHHON (QYHKIIMY U ee TpaduK MpHU pelIeHUH 3a/1a4 U3
JPYruX y4eOHBIX IPEIMETOB.

CraTncTuKa U TeOpHsi BEPOATHOCTEM

. Nmets npencTaBieHrne 0 CTATUCTHYECKUX XapaKTePUCTHKAX, BEPOSTHOCTH
CITy4aitHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

. pemaTh mpocTenine KOMOMHATOPHBIE 33]]Ja4l METOJIOM TMPSIMOTO U
OpraHU30BaHHOTO Mepedopa;

. MPEACTABIATH JAaHHBIC B BUE TAOIHII, TUarpamMmm, rpaduKos;

. YuTaTh HH(OPMAITUIO, TIPEICTABIICHHYIO B BU/IE TaOIUIIbI, THAarpaMMbl, Tpaduka;

. OTIPENIESATh OCHOBHBIC CTATUCTUYECKHUE XapPAKTEPUCTUKH YHCIIOBBIX HAOOPOB;

. OIIEHUBATh BEPOSTHOCTH COOBITHUS B MIPOCTEHUIIINX CITydasx;

. HMMETh MPEJCTABICHUE O POJIA 3aKOHA OOJIBIINX YUCENI B MACCOBBIX SIBJICHHUSX.

B noBcegHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

. OIIEHUBATH KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tiepebopa;

. HMMETh MPEJCTABICHUE O POJIA MPAKTHYECKH JIOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHIA;

. CpaBHHMBAaTh OCHOBHbBIE CTATUCTUYECKUE XapAKTEPUCTUKHU, IOTyICHHbIE B IIPOIECCE
pelIeHus IPUKIATHON 3a/1a4M, U3YUYEeHUS PEAIbHOTO SIBJICHUS,

. OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHH U SBICHUI B HECTOXKHBIX CHUTYaIIUSIX.

TekcToBBIE 321a4N

. PemaTth HecnoKHbIE CIO’KETHBIE 33/]a4l Pa3HbIX THIIOB Ha BCe apudMeTnyecKkue
JICVCTBUS,

. CTPOUTH MOJIENb YCTIOBUS 3a7a4u (B BHIE TaOIUIII, CXEMBbI, PUCYHKA WIIH

ypaBHeHI/ISI), B KOTOpOfI JAaHbl 3HAYCHU IBYX U3 TpCX B3aMMOCBA3aHHBIX BEJINYUH, C IICJIbIO
IONCKa pCIICHUS 3a0a1u;



J OCYIIECTBIIATH CIIOCOO MOKCKA PEellIeHHs 331a41, B KOTOPOM PACCyKAEHHE CTPOUTCS
OT YCJIOBHUSA K TPEOOBAHHIO UM OT TPEOOBAHUS K YCIIOBHIO;

J COCTaBJIATh IUIAH PELIEHUS 3aa4u;

J BBIJICIIATH ATAIbI PELICHUS 3a/1a4H;

. HUHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YJIBTATHI B 33/1a4€, UCCIIEI0BATh
[IOJIyUEHHOE pelICHHE 3a/1auH;

. 3HATh Pa3IMUUe CKOPOCTEN 00BEKTA B CTOSUEH BOJIE, IPOTHB TCUCHHS U 110 TEYCHHUIO
pexu;

. pelaTh 3a/1a4 Ha HaX0K/IEHHUE YacTH YKcia U YKicia 10 €ro 4acTu;

. pelaTh 3a/1a4M pa3HbIX THUIOB (Ha paboOTy, HAa IOKYIIKHU, Ha IBUKEHUE),

CBSI3BIBAIOIIMX TPU BEJIUYUHBI, BBIJIENSTH 3T BEJIMYUHBI U OTHOIICHUS MEXAYy HUMH;

J HaXOJUTh MPOLEHT OT YKCJIA, YUCIIO MO MPOLIEHTY OT HEr0, HaXOAUTh MIPOLIEHTHOE
CHID)KEHHE WM MTPOLIEHTHOE MOBBILIEHHE BEINYHHBI;

J pelaTh HECI0XKHbIE JJOTMUECKUE 3aJaul METOJIOM PacCyXACHUH.

B noBcegHeBHOM KU3HM U IPHU U3YYEeHUH APYTUX NPeAMETOB:

. BBIJIBUTaTh THIIOTE3bI O BO3MOKHBIX MPEENIbHBIX 3HAYEHHUSIX UCKOMBIX B 3ajaue
BEJIMYMH (1e7aTh MPUKUJIKY).

I'eomeTpuyeckue purypbi

. OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU T€OMETPUUECKUX DUTYD;

o U3BJIEKaTh MH(OPMALIMIO O TEOMETPUYECKUX (PUTYpax, IPEICTaBICHHYIO Ha
4yepTrexax B SBHOM BUJIC;

o MIPUMEHSATH JUI PELICHH 33aa4 TeOMeTpUUeCcKre (DaKThl, €CIIU YCIOBUS MX
IIPUMEHEHMs 3aJJaHbl B SIBHOH (hopme;

o pelaTh 3a/1a4y Ha HaX0KJIeHHE T€OMETPHUUECKUX BEIMYHH 110 00pa3laM Win
QJITOPUTMaM.

B noBcegHeBHOM KM3HHM U NIPH U3YYEHUH APYTUX NPEIMETOB:

o UCIOJIb30BATh CBOWCTBA EOMETPUYECKUX (DUTYp Ui PELICHUs THIOBBIX 3a/a4,
BO3HHKAIOIIMX B CUTyalUsIX OBCEAHEBHOM JKU3HM, 3a/1a4 IPAKTUYECKOTO COACPIKAHMUS.

OTtHowmeHns

o OmnepupoBaTb Ha 0a30BOM YpOBHE HOHATHAMM: PABEHCTBO (DUTYp, paBHbIE (QUTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, IAPALIEIbHOCTD IPSAMBIX, NIEPIECHIUKYIIPHOCTD IPSIMBIX, YIJIbI
MEXAY NPSMBIMH, IEPIEHANKYIISAP, HAKIOHHAS, IPOCKLU.

B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

o HCII0JIb30BATh OTHOIICHHUS Ul PEIICHUs IPOCTEHIINX 3a/1a4, BO3HUKAIOLINX B
pEATBHOM KU3HMU.

H3mepenus u BbIYUCICHAS

J BbInosIHATE N3MEpEHNE JUIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IOMOIIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIUH U YIJIOB;

J IPUMEHATH (POPMYIIBI IEpUMETPA, MJIONIA U U 00BbEMA, IOl TTOBEPXHOCTH
OT/IENbHBIX MHOTOI'PAaHHUKOB IIPU BBIUNCIICHUSIX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBUU;

J npuMeHsTh Teopemy [Iudaropa, 6a3oBbie TPUTOHOMETPUYECKHE COOTHOIICHUS JUIS
BBIYMCIIEHUS JIIMH, PACCTOSHUH, IUIOIAAEH B MPOCTENIINX CIIydasix.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeJIMETOB:



J BBIUUCIIATH PACCTOSHUS Ha MECTHOCTH B CTAH/IAPTHBIX CUTYAIUsX, TUIOMIAIN B
MPOCTEHIINX CIy4asX, IPUMEHATH (POPMYIIBI B MPOCTEHIITNX CUTYaLUAX B MOBCETHEBHOM KU3HHU.

I'eomeTpuyeckue MOCTPOEHUs

J N3006pakaThs TUIIOBBIE MJIOCKUE (GUTYPHI U (PUTYPHI B IIPOCTPAHCTBE OT PYKHU H C
MTOMOIIIbIO HHCTPYMEHTOB.

B noBceqHeBHO¥ KM3HM ¥ NPU U3YYEHHUH PYTUX NPeAMETOB:

o BBITIOJTHATH TPOCTEHININE IOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEATBHOM
KHU3HU.

I'eomeTpuyeckue npeodpazoBaHus

. Crpouts urypy, CAMMETPUUHYIO JaHHOU (PUTYype OTHOCUTEIBHO OCH U TOUYKH.
B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

J pacrno3HaBaTh JIBKEHUE 0OBEKTOB B OKPYXAIOIIEM MUPE;

J pacrno3HaBaThb CHMMETPUYHBIE (PUTYPBI B OKPYXKAIOIIEM MHpE.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

. OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU BEKTOP, CyMMa BEKTOPOB,
MIPOM3BEACHNE BEKTOPA Ha YHCII0,KOOPIMHATHI Ha MJIOCKOCTH;

. OTpEeNeNATh TPUOIMKEHHO KOOPINHATHI TOUKHU IO €€ N300pakeHHI0 Ha
KOOPJIMHATHOM MJIOCKOCTH.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

o HCI0JIb30BAaTh BEKTOPBI JJISl PELICHHS MPOCTEHUIINX 3a/jau Ha ONpeeNieHue CKOPOCTH
OTHOCHUTEJILHOTO JIBHXKEHUSI.

HcTropust MaTeMaTUKH

o OnuceIiBaTh OT/AEIbHBIEC BHAAIONINECS PE3YIbTATHI, MOJIYYEHHBIE B XO/I€ Pa3BUTHUS
MaTeMaTHKU KaK HayKH;

o 3HATh MPUMEPbI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMHUPHOM UCTOPHUEH;

o MMOHUMATh POJIb MAaTEeMAaTUKH B pa3BuTuu Poccuu.

Metoabl MaTEMaTHKH

o Br16upath noaxoas1mmii M3y4eHHbII METO/ TSl PEIIeHUH N3YYEeHHBIX THIIOB
MaTeMaTHYeCKUX 3a/1a4;

. [IpuBOANTE IpUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEN B OKpYKaroIei
JNEHUCTBUTENHLHOCTU U IPOU3BEICHUSX HCKYCCTBA.

BbInyCKHHMK MOJyYHT BO3MOKHOCTh HAYYHTHCS B 7-9 KJaccax Juisi odecreveHust
BO3MOKHOCTH YCIIEIIHOI0 NMPOAO0JIKeHHs 00pa3oBaHusi Ha 0a30BOM H YIJIyOJIEHHOM
YPOBHSIX

DJIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTHKH

. Onepuposams nousimusmu: onpeoeierue, meopema, akCuoma, MHONCECME0,
XapaxmepucmuKku MHONCECMed, NeMEeHm MHONCECMEd, Nycmoe, KOHeuHoe U OeCKOHeuHoe
MHOHCECMB0, NOOMHONCECMBO, NPUHAONEHCHOCb, BKIIOUEHUE, PABEHCIEO MHONCECME,

. U306pPANCAMb MHONCECMEA U OMHOULEHUE MHONCECIE C NOMOWbIO KpY208 Jiliepa;

° onpeoensimes NPUHAOIEHCHOCTNb INEMEHMA MHONICECMBY, 00beOUHEeHUIO U
nepecevenuo MHONCeCms;

° 3a0a6amb MHONCECMEO C NOMOWbIO NEPEUUCTEHUS INEMEHMOB, CI0BECHO20
ONUCAHUA,



L4 onepupoeambsv NOHAMUAMU. 6bICKA3bIBARUE, UCMUKRHOCNTb U JIOHCHOCMb
6bICKA3bI6AHUA, OmMPpUYAHUe 6blCKa3bleaHM1:Z, onepayuu HAO BbICKA3LIBAHUSIMIL. u, uau, He,
YCIIO6HbLE BbICKA3bIEAHUA (MMI’ZJZMKGL{MM),'

° CMpPOUmbs 8bICKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHULL.

B noBceHeBHOM *KU3HU U NIPU M3YyYEeHUM APYrUX MPeAMETOB:

° CMPOUms YenouKu yMOo3aKuOYeHUll Ha OCHO8E UCNOIb308AHUS NPABUT TOSUKU,

° UCNONIL3068AMb MHOJICECMBA, ONEPAYUU C MHONCECTNEAMU, UX epadurecKoe
npeocmasienue 0Jisi ONUCAHUS PeANbHbIX NPOYECCO8 U A6IEeHUII.

Yucaa

° Onepuposameb NOHAMUAMU. MHONCECMBO HAMYPANbHBIX YUCE], MHONCECMBO YEblX

Hucei, MHOoMCeCme0 pAyUOHRAIbHbIX YUCel, UppayuoHalbHoe YuUcCio, Kea()pamnblﬁ KOp€Hb,
MHONHCECMB0 OeliCMEUMEIbHBIX yuceil, ceomempudecKkas unmepnpemayusl HamypajlbHblX, YEJIblLX,
PAUUOHANIbHBIX, oelicmeumesbHblxX yucei,

J NOHUMAMb U 00BACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCAA,

J 8bINOIHAMb BLIYUCTEHUS, 8 MOM YUCTe C UCNONb308AHUEM NPUEMOE PAYUOHATILHBIX
8bIYUCTEHUU,

. 8bINOIHAMb OKpY2JleHUe PAYUOHAILHBIX YUCe C 3a0aAHHOU MOYHOCMbIO;

J CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHATbHBIE YUCIA,

. npeocmasiims payuoHalIbHOe YUCIO 8 BUOe OeCAMUYHOU OpoOU

. VYNOpA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU;

. naxooums HO u HOK uucen u ucnonvzogamo ux npu pewieHuu 3a0ad.

B noBcegHeBHOM KU3HM U NP U3YUYEeHUH APYTUX MPeAMETOB:

o NPUMEHAMb NPABUIIA NPUOTIUNCEHHBIX BbIYUCTIEHUL NPU PeuleHUU NPAKIMUYEeCKUX
3a0a4 u pewlenuu 3a0ay Opyeux y4eoHvix npeomemos;

o 8bINOIHAMb CPABHEHUE Pe3YIbMamo8 8blYUCIeHUL NPU peueHUU NPAKMUYECKUX
3a0ay, 8 MOM yucie NPUOIUNHCEHHBIX BbIYUCTEHULL,

o COCMAassAms U OYEHUBAMb YUCI0BbLE BbIPANCEHUS. NPU PeULeHUU NPAKMUYECKUX
3a0a4 u 3a0ay u3 Opyeux yueOHvlX npeomemos;

o 3anUCLIBAMb U OKPY21AMb YUCI08ble 3HAYEHUS PeallbHbIX eIUYUH C UCNOIb308AHUEM
PA3HBIX CUCTEM UMePEHUsL.

ToxknecTBeHHbIE IPeOOPA30BAHUSA

. Onepuposams NOHAMUAMU CIMENeHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢
yenvlM ompuyamenbHblM NoKazamenem,

. 8bINOIHAMb NPE0OPA308AHUSL YETbIX 8bIPANCEHUL: Oelic8Usl ¢ OOHOYNIeHaAMU
(cnooiceHue, gvluumaniue, yMHoONCeHUe), Oelicmeus ¢ MHO2OYIeHAMU (CTIoJceHUe, 8blYUmanue,
VMHOdMCEHUE);

o 8bINOIHAMb PA3NONHCEHUE MHO2OUNEHO8 HA MHONCUMENU OOHUM U3 CNOCOD08:!
8blHeceHUe 3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE DOPMYI COKPAUWEHHO20 YMHONCEHUSL,

o 8bl0eIsimb K8AOPAM CyMMbl U pASHOCMU OOHOUJICHO8;

®  packiaovleamsv HaA MHONCUMENU K8AOPAMHBIL MPEXUIEeH,

J 8bINOIHAMb NPEOOPA3OBAHUS BLIPANCEHUU, COOEPAHCAUUX CTNENEHU C YeTbIMU
ompuyamenbHbIMU NOKA3amensamMu, nepexooums om 3anucu 6 8uoe cmeneHu ¢ Yeibim
ompuyamenbHbiM NOKA3amenem K 3anucu  suoe opoou,



J 8bINOIHAMb NPE0OPA308aHUL OPOOHO-PAYUOHATILHBIX BbIPAICEHUIL COKPALYEHUe
Opobell, npusedenue ancedpauieckux Opoobell Kk 0ouemy 3HameHamento, Cl0JiceHue, YMHONCEHUE,
OeneHue aneebpaudeckux opooel, 8038edeHue anreedpauleckol Opoou 6 HAMypaibHYIO U Yeryio
OMpUYamenbHy0 CmeneHs,

. 8bINOIHAMb NPEOOPAZOBANHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPATHBLE KOPHU,

o 8b10€IAMb K8AOPAM CYyMMbl UNU PAZHOCIU 08VUIEHA 8 BbIPANCEHUAX, COOEPAHCAUJUX
K8aopammubvle KOpHU,

. 8bINOJIHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYTb.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

o 8bINOIHAMb NPEOOPA3Z08ANUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
guoe;

. 8bINOIHAMb NPEOOPAZ0BANUS ANICEOPAULECKUX BbIPANCEHUL NPU PeUeHUU 3A0aY

Opy2Ux yueOHbIX NPeOMemos.

YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposams nousmusmu: ypasHeHue, HepaseHcmeo, KOPeHb YPAGHEHUs, peuleHue
HepaseHCcmaa, pasHoCUIbHbIE YPABGHEHUs, 001acmb onpedeneHus YpaeHeHus (Hepasencmaa,
cucmemvl YypagHeHull Uiy HEPABEHCMS);

®  pewams JuHeliHble YPABHEHUS U YPAGHEHUsL, CBOOUMbLE K TUHELHbIM C NOMOWbIO
MOACOECMBEHHBIX NPeoOPA308aAHUI,

®  pewamsv K8AOpAmMHble YPAGHEHUS U YPABHEHUS, C800UMbLE K KBAOPAMHBIM C
HOMOWBIO MOAHCOECMBEHHBIX NPEOOPA30BAHUIL,

®  pewamsv OpOOHO-TUHElIHbIE YDAGHEHUSL,

o peuwams npocmetiuiue uppayuoHaIbHble ypashenus euoa |/ f (x)=a,

\/f(x)z\/g(x);

o pewiamy ypasnenus euda X" =a;

®  pewams YpasHeHus CNOCOOOM PA3I0NCEHUSL HA MHONCUMENU U 3AMEHbl NePEMEHHO,

. UCNOIb308AMb MEMOO UHMEPBAI08 OJis peueHUsl Yeavlx U OPOOHO-PAYUOHATbHBIX
HepaseHcma,

®  pewams TuHeliHble YPABHEHUS U HePABEHCMEA C NaAPAMEMPAMU,

®  pewamsv HeCl0NHCHbIEe K8AOPAMHbIE YPAGHEHUsL C NAPAMEMPOM,

®  pewamsv HeCI0NHCHbIEe CUCMEMbL TUHEIHbIX YPAGHEHULL C NAPAMemMPaAMU;

®  pewamsv HeCI0MNHCHbIE YPAGHEHUS. 68 YENbIX YUCIAX.

B noBcenqHeBHO¥ *KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

o COCMAsIsaims U peulams JUHeUHble U K8AOPAMHbLE YPAGHEHUS], YPAGHEHUSl, K HUM
C800sIYUeCs], CUCTEMbL TUHEUHBIX YPAGHEHUI, HEPABEHCME NPU PeUleHUlU 3a0ay OpYeux yY4eOHbIX
npeomemos;

o BbINOIHAMb OYEHKY NPABOON0000UsL Pe3YIbMamos, NOAYUAeMbIX NPU PEUueHUU
JIUHETIHBIX U K8AOPAMHbBIX YPAGHEHUL U CUCTEM JIUHEHbIX YPAGHEHUI U HEPABEHCME NpU
peutenuu 3a0a4 Opyeux yueOHbix npeomemos;

o 8b10UpamMb cCOOmMeemMcmayrouue YpaeHe s, HepaseHcmed Uil Ux cucmemvl s
COCMAgIeHUsi MamemMamuyeckou Mooenu 3a0aHHOU PeanbHOU CUMYayuu Uiy NPUKIAOHOU
3adauu;



J yMemyb UHMEPRPemupo8ams NOLYYEHHbIU NPU peleHUU YPaeHe s, HepaeeHCcmed
UU CUCMeMbl pe3yIbmam 6 KOHmeKcme 3a0aHHOU PeaibHOU CUMYayuu Uiy NPUKIaoHol 3a0a4u.

DyHKUUHA

J Onepuposams nouamuamu: YHKYUOHANbHASA 3A8UCUMOCTb, DYHKYUSA, epahuK
@yuKyuu, cnocodwvl 3a0anusn GYHKYUU, apeymenm u sHavyeHue QyHKyuu, 061acmes onpeoeieHus: u
MHOIHCECMB0 3HAYEHU PYHKYUU, HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMYb QYHKYUU, YEMHOCMb/HEUEMHOCNb DYHKYUU,

. cmpoumsv 2pagpuru TUHeUHoU, K8AOPAMUYHOU YYHKYULL, 0OPAMHOU
k
NPONOPYUOHATLHOCIU, PYHKYUY 6uoa: Y = a+ b y=x,y=3x, y= |X|;
X+
. Ha npumepe K8aOpamMu4HoU YyHKyuu, UCNOIb308ams npeoopa308anus epapura

pyuryuu Y=F(x) ona nocmpoenus epaguros gynxyuii y = af (kx+b)+c ;

o COCMAsiAms ypasHeHus NPAMol No 3a0AHHBIM YCIOBUSIM: NPOX0Oaujell yepe3 08e
MOYKU € 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuiell yepe3 OaHHYI0 MOYKY U NAPailebHOl
OAHHOU NPAMOI,

. uccne0osams QYHKYUI no eé€ epapuxy;

. HAXo0Uumov MHOMCECME0 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU DYHKYUU,

. onepuposamv NOHAMUAMU: NOCIe008AMENbHOCIb, APUPMEMULecKas npocpeccus,
2eoMempuyeckas npoepeccusi;

®  pewams 34044l HA APUPMEMULECKYIO U 2EOMEMPULECKVIO NPOSPECCUIO.

B noBceqHeBHO¥ KM3HU ¥ MPU U3YyYEHHUU JIPYTUX MPEAMETOB:

o UTLTIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEaTbHYI0 3A8UCUMOCTb UL NPOYECC NO UX
Xapakmepucmukam,
o UCNONIBb308aMb CEOLICMBA U 2PAPUK K8AOPAMUYHOU YYHKYUU NPU peuleHUU 3a0a4 U3

Opyeux yueOHblx npeomemos.

TexkcToBBIC 3a1a4H

. Pewamob npocmwie u crosichvle 3a0auu pasHvlx Munos, a maxdice 3a0ayu
NOBLIUEHHOU MPYOHOCIU,

. UCNONIL3068AMb PA3HBLE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHLIX 3a0ay Oils
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeULeHUs 3A0aY,

. Pazniuuams Mooeib MeKCma U MOOeilb peleHus: 3a0ayu, KOHCMpPYUpo8ams K 0OHOLL
MOOenu peuerusi HeCI0NCHOU 3a0ayu pazuvlie MoOelu MeKCma 3a0adu;

. 3HAMb U NPUMEHAMb 00a Cnocoba NOUCKA peuterust 3a0ay (om mpeobosanus K
VCILO8UIO U OM YCIL08USL K MPeDOBAHUI0),

o MOOENUPOBaAMb PACCYHCOCHUsL NPU NOUCKE PEULeHUsl 3A0aY ¢ NOMOWbIO 2pagh-cxembl,

. 8b10e1sIMb IMANbl PeuleHUs 3a0a4u U CO0epAHCAHIUe KAHCO020 IManda;

o yMemb 8blOUPaAMb ONMUMATbHBIN MEMOO PeuleHUs 3a0a4u U 0CO3HABAMb 6b100D

Memoéa, pacemampusams pasluvdHble M€m00bl, HAX00Umbo Ppa3Hble peuleHusA 361061’{14, eciu

B03MOMNCHO,
J AHATUUPOBAMb 3aMPYOHEHUSI NPU PEeULEeHUU 3A0aY,
J 8bINOIHAMY PA3TUYHbIE NPEOOPA308AHUS NPEOTONCEHHOU 3A0aUU, KOHCMPYUPOBAMb

HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0opamHvle;



J UHMEPNPemupo8ams GbI4UCIUMENbHBLE PE3YIbmamyl 8 3a0aue, UCC1ed08amy
NOIyYeHHOe peuleHue 3a0a4du,

J AHATUUPOBAMb BCEBOIMONCHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUS 08YX
00bEeKMOo8 U U3MeHeHUue UX XapaKmepucmux npu COBMeCmHOM O8UNCEHUU (CKOpOCmb, 8peMsl,
paccmosiHue) npu peuieHul 3a0ay Ha 08udiCeHue 08YX 00bEeKmMos8 KaK 6 0OHOM, MAK U 8
NPOMUBONOLONCHBIX HANPABTICHUSAX,

. UCCe008amMb 8CEBO3MONCHBIE CUMYAYUU NPU PeUleHUU 3a0ay Ha 08UNCEHUE NO PeKe,
PAccmMampusams pazmvie CUCHEMbl OMCcYéma,

®  pewamsv pazHooOpasHvle 3a0adU «HA YACMUY,

®  pewams u 000CHOBHIBAMb CBOE peuleHue 3a0ay (8blOeIsIMb MAMEMAMULECKYIO
OCHOBY) HA HAXO0JCOeHUe YACTNU YUCIA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEeMHO20 CMblCd
opoou;

o 0CO3HABAMb U OOBACHAMb UOCHMUUHOCMb 3a0aY PA3HLIX MUNOB, CEA3bIBAIOUUX MPU
BeUYUHBL (Ha pabomy, HA NOKYNKU, HA 08UNCEHUE). BbIOENAMb MU BeTUYUHbL U OMHOUEHUS
MeAHCOY HUMU, NPUMEHAMb UX NPU peuleHuy 3a0ad, KOHCMpPYupo8ams coOCmeeHHbvle 3a0ay
VKA3AHHBIX MUNOG;

. 811a0emb OCHOBHbIMU MEMOOAMU PeUleHUsl 3a0ay HA CMeCU, CNIA8bl, KOHYEHMpPayuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTE, CIOHCHbIE NPOYEHMbL ¢ 0DOCHOBAHUEM,
UCNONb3YS pA3HbLE CNOCOObI;

®  pewams 102utecKue 3a0ayu pasHbiMu CROCOOAMU, 8 MOM HUce, ¢ 08yMsl OIOKAMU U
¢ mpemsi 61oKamu OAHHBIX C NOMOWbIO MAOIUY,

®  pewams 3a0a4u N0 KOMOUHAMOPUKe U MeopUul 6epOSIMHOCMEL HA OCHO8E
UCNOTb308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeUeHUe,

®  pewamsv HeCI0MHCHbIE 3A0ayU N0 MAMEMAMUYECKOl CIMAmucmuKe,;

o 061a0emb OCHOBHBIMU MEMOOAMU PEUEHUS CIOHCEMHbIX 3a0ay. apupmemuyeckull,
aneebpauveckuil, nepebop 6apuannos, 2e0MempudecKkull, cpapuuecKutl, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYE€HHUH JIPYTUX MPeIMETOB:

o 8bl0eIAMb NPU peuleHuy 3a0a4 XapaKkmepucmuKku paccmampugaemon 8 3a0ave
cumyayuuy, OmaudHvle Om pearbHulX (me, On KOMopulx aOCmpasuposanucs), KOHCMpYuposanms
HOBble CUMYayul ¢ Y4émom 3mux XapaKmepucmux, 6 YaCMHOCMU, NPU PeuleHuu 3a0ay Ha
KOHYeHmpayuu, yuumsléams NIOMHOCHb GeUjecmsd;

®  pewams u KOHCMPYUpo8ams 3a0a4i Ha OCHOBE PACCMOMPEHUSL PeAIbHbIX CUMYayull,
8 KOMOpPbIX He Mpedyemcsi MOUHbBL BbIYUCTIUMETbHBIL PEe3YIbman,

®  pewams 3a0auu HA OBUIICEHUE NO PeKe, PACCMAMPUBASL PA3HbLE CUCTIEMbl OMCYemd.

CraTucTHKA M TEOPHUsi BePOSITHOCTEH

o Onepuposams noHAMUAMU. CIMOIOYAMbLE U KPY208ble OUacpammbl, mabauysl
OaHHBIX, CpeoHee apughmemuyeckoe, MeOUaHa, Haudoavbulee U HauMeHblee 3Ha4eHUs 8b100pPKU,
pazmax 8blOOPKU, OUCHEPCUsi U CMAHOAPMHOE OMKIIOHEeHUe, CAVYAUHAS USMEHYUBOCTb,

o uzenexamov UHGopmayuro, npeocmasieHHyo 8 mabauyax, Ha ouazpammax,
epaguxax;

o cocmaegnams mabauysl, CMpouUms ouazpammyvl U 2paguku Ha 0OCHO8e OAHHbBIX,

. onepupoeams NOHAMUAMU: HAKMOPUA YUCIA, NePecMAHOEKU U COYeMAaHuUs,

mpeyzonvrux Ilackans;



J NPUMEHSMb NPABUILO NPOU3BEOeHUsI NPU PeUleHUU KOMOUHAMOPHBIX 3a0al,

J onepuposamv NOHAMUAMU. CLYUAUHBIL ONbIM, CLYYAUNBII 8b100D, UCNBIMAHUE,
aneMeHmapHoe ciyyaunoe coovimue (Ucxoo), Kiaccuieckoe onpeoeseHue 8eposamHocmu
CYYAUHO20 COObIMUSL, Onepayul Hao CIY4AUHLIMU COOLIMUIMU,

. npeocmasisimos UHGOPMAYUIO ¢ NOMOWbIO Kpy2os diiepa;

®  pewams 3404l HA BbIYUCTEHUE BEPOSIMHOCTU C NOOCYEMOM KOIUYeCmed
8aPUAHMOB C NOMOULIO KOMOUHAMOPUKU.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

o U3671€KAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI6AMb UHGOPMAYUIO,
npeoCcmasieHHy1o 8 madauyax, Ha OUAePamMmax, epapukax, ompaxrcarouyro coUCmaa u
XapaxmepucmuKu peaibHblX NpoYecco8 U s6ieHull;

J onpeoensims CMAMUCMuiecKue XapaKmepucmuxu 6b100pox no mabauyam,
ouazpammam, epaguxkam, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM YelU peueHUs 3a0ayu;

J OYEHUBAMb 8EPOAMHOCIb PEAlbHbIX COOLIMULL U ABTIEHUI.

I'eomeTpuuyeckue purypbi

. Onepuposamsb NOHAMUAMU 2e0MemMPUYECKUX ueyp;

. u38neKamo, UHMePNPemuposams U npeobpa3oevi8ams UHGOPMayuio o
2eomempuieckux Queypax, npeocmagieHHylo Had Yepmexncax,

. NpUMEeHAMb 2eomempuyecKkue haxmol 0Jisl peulenus 3a0ad, 8 Mom 4ucie,
Nnpeononazanujux HecKOJIbKO Wa2o8 peueHus;

o Gopmynupoeams 8 NPOCMeEUUUX CLYYAsX C8OUCMBA U NPUSHAKU usyp;

o 00KA3b18aMb 2e0MeMpPUYecKue YmeepHcoeHus,

. 61a0emb CMAaHOapmHoU Kiaccuguxayueli niockux pueyp (mpeyeoibHuKos u
Uemvlpéxy20/1bHUKOB).

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX NMPeIMeTOB:

o UCNONIL308AMb CEOLICNBA 2EOMEMPUYECKUX (hucyp O/ peuleHus 3a0ay
NPAKMUYECcKo20 Xapakxmepa u 3a0ai U3 CMeNCHbIX OUCYUNTIUH.

OTHOmIEeHNS

o Onepuposams NOHAMUAMU. PABEHCMB0 (Pucyp, pasHvle Guypsl, pageHCmeo

MpeyeoNbHUKO8, NAPALLETbHOCHb NPIMbIX, NePREeHOUKYISPHOCTb NPAMBIX, Velbl MeNCOy
npAMbIMU, NEPNEeHOUKYIAD, HAKIOHHAS, NPoeKyus, nodobue uzyp, nodobHvle Guypol,
n000OHbBIE MPeY2ObHUKU,

o npumensimo meopemy Daneca u meopemy 0 NPONOPYUOHAILHLIX OMPEIKAX NPU
peuieHuu 3a0au,

o Xapakmepuzo06amuv 63aUMHOE PACNONONCEHUE NPSIMOU U OKPYICHOCMU, O8YX
OKpYJCHOCME.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

o UCNONL308aMb OMHOWEHUSL OJIsl PEUUEHUSL 3A0at, GO3SHUKAIOUWUX 6 PealbHOU HCUZHU.

N3mepennsi u BbIYHCIEHHUS

o Onepuposams npedcmagieHusmu 0 OnuHe, IoOWaou, 00véme KaK GenudUHaAMU.
Ipumensamo meopemy Ilugpazopa, popmynel niowaou, 06véma npu peuieHuu MHO20UA208bIX
3a0au, 8 KOMOPbIX He 8ce OaHHble NPeOCmAasieHbl IBHO, d MPebYIOm GbIUUCIEHUL, ONEPUPO8aAmy
bonee WupoKUM KOIUYecmeom hopmyn OnuHbl, NIowaou, 00vEma, 8bIYUCTAMb XAPAKMEPUCMUKU
KOMOUHayuti pueyp (OKpysHcHOCmel U MHO20Y20bHUKOB) GbIYUCAMb PACCTNOSHUS MENCOY



Queypamu, npumensimos mpueoHomMempuieckue hopmynvl 01 bIYUCIEHUIL 8 001ee CIONCHBIX
CYYasx, npoeoOUMbd GbIYUCTIEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCNABLEHHOCU,

J npPoBOOUMb NPOCMblE BbIYUCTEHU HA 00BEMHBIX MENax;

J Gopmynuposams 3a0a4u Ha BblYUCTIEHUE ONUH, NIOWAeU U 00BEMO8 U peuamy UXx.
B noBceaHeBHOI KU3HU U TP U3YyYEHUU JAPYTUX NPeIMeETOB:

. nPOBOOUMb 8bIYUCTICHUS HA MECIHOCU,

. npUMeHsIms OPMYIbl NPU BLIYUCTICHUSAX 8 CMENHCHBIX Y4eOHbIX npeoMemax, 8

OKpYdHCcaroweti 0etucmseumenbHOCmu.

I'eomeTpuyeckue nocTpoeHust

J H3z00pascamo 2eomempuueckue gueypsl no mekCmo8oMy U CUMBOTbHOMY
ONUCAHUIO;

J C80000HO ONepupoBaAmMb YePMEHNCHBIMU UHCMPYMEHMAMU 8 HECTIOHNCHBIX CLYUASX,

J 8bINOIHAMG NOCMPOEHUS MPEY2OTbHUKOS, NPUMEHAMb OMOEIbHblE MEMOObl
NOCMPOEHUN YUPKYAEeM U JTUHEUKOU U NPOBOOUmMb Npocmeluiue UcCie008aHus YUCia peuleHuil;

. uzobpaxcamos munogvle NI0CKUe Gueypol U 06veMHble meid ¢ NOMOUbIO
npoCMeuux KOMnbIOMepPHbIX UHCIPYMEHNO.

B noBceaHeBHOI KU3HU U NMPHU U3YyYEHUHU APYTHUX NPeIMETOB:

o 8bINOIHAMb NPOCMeluue NOCMPOEHUs: HA MECHMHOCMU, He0OX00UMbLe 8 PedlbHOLL
HCUBHU,

o OYEHUBAMb PA3MEPLI PEANIbHbIX 00BEKMO8 OKPYHCAIOUIe20 MUpQ.

IIpeoOpa3zoBanust

. Onepuposame nousmuem 08UdNCEHUsL U NPeodPaA308anus NOO0OUs, 61a0enb

npuémamu NOCMpoeHust hueyp ¢ UCNOIb308AHUEM OBUINCEHULL U NPeoOPA308aHUL NOO0OU,
NPUMEHAMb NOJIYYEHHbIE 3HAHUSL U ONbIM HOCMPOEHULL 8 CMENCHBIX NPeOMemax U 8 peaibHbLX
CUMYaYUAX OKPYHCAIOUie2o Mupa,

. cmpoumbs ucypy, n0O0OHYI0 OAHHOLUL, NOJL30BAMBCS CBOUCMBAMU NOOOOUSL 05
000CHOBAHUSL CBOUICME hucyp;

. NPUMEHSMb CEOUCMBA O8UINCEHULL OJIsl NPOBEOEHUsI NPOCMeEUUX 000CHOBAHULL
ceoticma pueyp.

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMeTOB:

. NPUMEHSIMb CEOUCMBA OBUNCEHUL U NPUMEHAMb NO000Ue 0151 NOCMPOEHUN U
BbIUUCTICHULL.

BekTOopbl 1 KOOPAUHATHI HA IJIOCKOCTH

. Onepuposams NOHAMUAMU BEKMOP, CYMMA, PASHOCMb 8eKMOPO8, NPou3gedeHue
8EKMOPA HA YUCTO, Y2O0Jl MEeAHCOY BEKMOPAMU, CKATAPHOE NPOU3B8e0eHUe 6eKMOPO8, KOOPOUHAMbL
Ha NJIOCKOCMU, KOOPOUHAMbl 8eKMOpA,

o 8bINOIHAMb 0UCMBUSL HAO 8eKMOPAMU (CLOJHCEHUE, BbIYUMAHUE, YMHOMCEHUE HA
YUCTI0), BLIUUCTIAMb CKAAPHOE NPoUssedenue, onpeoesisims 8 NPOCMEUWUX CLyYaAsxX Y20l Melcoy
BEKMOPAMU, BLINOTHAMb PA3NONACEHUE 8EKIMOPA HA COCMABIAIOUUE, NPUMEHAMb NOJLYYeHHble
3HAaHUA 8 Pu3uKe, NONbL308AMbCA POPMYIION BbIYUCTIEHUS PACCTNOSHUS MENCOY MOUKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUs (ueyp 05 peuleHus 3a0ad;

o NPUMEHAMb EKMOPbL U KOOPOUHAMbL OISl PEULEHUs. 2eOMeMPUYECKUX 3a0ad Ha
gblulUCIeHUe ONUH, Y2Il08.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:



. UCNONb308aMb NOHAMUS BEKMOPO8 U KOOPOUHAM OJisl peuleHUs 3a0ay no Qusuxe,
eeozpaghuu u opyeum yueoHvim npeomeman.

Hcropusi MaTeMaTHKH

. Xapaxkmepuzoeambv 6K1A0 8bLOAIOWUXCA MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX obnacmel;

o NOHUMAmMb POl Mamemamuku 6 pazsumuu Poccuu.

MeToabl MATEMATHKHU

. Hcnonvsys usyuennvie memoowl, nposooums 00Ka3amenbCmeo, 8bINOIHAMb
onpogepoicenue;

o 8b10UpPaAMb U3YUEHHBIE MEMOObl U UX KOMOUHAYUU OJIsl peUleHUsl MamemMamuydecKux
3a0ay;

. UCNONIL3068aAMb MAMEMAMUYECKUe 3HAHUsL O ONUCAHUS 3AKOHOMEPHOCMEL 8
OKpYHcaroweri 0eticmeumenbHOCmu U NPOU3BEOeHUSX UCKYCCMEa,

o NpUMEeHAMb npocmeluiue npocpamMmmuble Cpeocmsea U 1eKmpOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbl NPU peUeHUU MAmMemMamu4eckux 3a0au.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax 1Jisl yCIELIHOT 0
NPOJOJIKEHHsI 00pPa30BaHUsA HA YI1y0JEHHOM YPOBHE

DJIeMEeHTBI TEOPUHM MHOKECTB M MaTeMATHYeCKOM JIOTUKH

. CB0OOTHO ONIEPUPOBATH MOHATUSAMHU: MHOKECTBO, XapaKTEPUCTUKA MHOYKECTBA,
3JIEMEHT MHOKECTBA, IIyCTOE, KOHEUHOE U OECKOHEYHOE MHOKECTBO, MTOJAMHOXKECTBO,
MIPUHA/IIEKHOCTD, BKIIIOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/JaHIe MHOKECTBA,

o 3a/1laBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMU;
o MIPOBEPSATH BBIMOJIHEHUE XapaKTEPUCTUYECKOTO CBOMCTBA MHOKECTBA;
o CBOOOHO OMEpPUPOBATH MOHATHUAMU: BHICKA3bIBAaHUE, UICTUHHOCTD U JIO)KHOCTh

BBICKa3bIBAHUSI, CIIOKHBIE U MTPOCTHIE BHICKA3bIBAHMS, OTPUIIAHHUE BBICKA3bIBAHUI; HCTUHHOCTD U
JIOKHOCTbH YTBEPKJCHHUS M €r0 OTPULIAHUS, OTIEpAlly HaJl BHICKA3bIBAHUSIMU: U, UJIH,
HE;yCJIOBHBIC BHICKA3bIBAaHUS (MMILJTUKALIHH);

° CTPOMTDH BBICKA3bIBAHHUS C UCIIOJIH30BAHUEM 3aKOHOB JIreOphl BHICKAa3bIBAaHUH.

B noBceHeBHOM KN3HN M NIPU U3yYE€HUM APYTrUX NMPeIAMETOB:

° CTPOUTH PACCYXKJICHUS HAa OCHOBE UCIIOJIb30BAaHUS IPABUJI JIOTHKU;

° HCIIOJIb30BaTh MHOXKECTBA, OTICPAIIMH C MHOXKECTBAMHU, UX rpaduuecKoe
MPEACTABJICHUE /JIs1 ONIMCAHUS PEAIbHBIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 IPYTUX
y4eOHBIX MPEAMETOB.

Yucaa

° CB0OOIHO OTIEPUPOBATH MOHATHAMHU: HATypaIbHOE YHCIIO, MHOYKECTBO HATYpaJIbHBIX
qHcell, [[eJI0€ YUCII0, MHOXKECTBO IENbIX YHCell, 0OBIKHOBEHHAs Ip00b, ecsITUIHas APOOb,
CMEIIAHHOE YUCIIO, PALIMOHAJIBHOE YHCII0, MHOKECTBO PALlMOHAIIBHBIX YUCET, UPPALMOHAIBHOE
YUCII0, KOPEHD CTEIIEHU N, IEVCTBUTEIIBHOE YU CIIO, MHOXKECTBO JIEUCTBUTEIBHBIX YUCET,
reoMeTpruyecKas UHTEPIpETalys HATypalIbHbIX, LENbIX, PALIMOHAJIBHBIX, IEHCTBUTEIbHBIX
YHCe;

° MMOHUMATh U OOBSICHATH PA3HUILY MEKy MTO3UIIMOHHON M HETIO3UITMOHHOMN
CHCTEMaMH 3aIHCH YHUCET;

. MEPEeBOJIUTH YHCTIA U3 OJJHOW CUCTEMBI 3aMUCH (CUCTEMBI CUHCIICHUS) B IPYTYIO;

° JI0Ka3bIBaTh M UCMOJIb30BATh MPU3HAKU JEIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11

CYMMBI U ITPOU3BCACHUA YN CCII TPH BBIIIOJIHCHUN BBIYHCJICHUN U pClICHUN 3a/1a4;



J BBIIIOJIHATH OKPYIJIEHHE PallMOHAIbHBIX M HPPALlMOHAIBHBIX YHCEN C 3alaHHOM
TOYHOCTBIO;

J CpaBHUBATh JICHCTBUTEIbHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

J YIIOPSI0YUBATH YKCIIA, 3alIMCAaHHbIE B BUIE OOBIKHOBEHHOH M JIECATUYHOM Ipoowu,
YHcya, 3aMCaHHbIE C MCIIOJIb30BaHHEM apu(hMETHYECKOTO KBaPaTHOTO KOPHS, KOPHEH CTETICHH
OoJIbIIIE 2;

. Haxoautb HOJ] u HOK uncen pa3HpiMu cioco0amMu U MCIIOJIb30BaTh UX MPU
pELICHNH 3a]1a4;

o BBIINIOJIHATH BBIUMCIIEHUSI U IPE0OpPa30BaHuUs BBIPAKEHUM, COIEpKaLIUX
NeMCTBUTENbHBIEC YKMCIIA, B TOM YHCIIE KOPHU HAaTYPaJbHBIX CTETICHEH.

B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

J BBITNIOJIHATE ¥ OOBSICHATH PE3yJIbTaThl CPABHEHUSI PE3YJbTATOB BBIUYUCICHUN TIPU
pELIeHNH TPAKTUYECKUX 3334, B TOM 4KClie IPUOIMKEHHBIX BBIYUCIICHUH), UCTIONb3Ys Pa3HbIe
CHOCOOBI CPAaBHEHUI;

J 3aMMCchIBaTh, CPABHUBATh, OKPYIJISITh YHUCIIOBHIE JAaHHBIE PEaIbHBIX BEJIMUUH C
HCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHMUS;

o COCTaBJISATh ¥ OLIEHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBBIE BBIPAKEHUS ITPH PELICHUH
MPaKTUYECKUX 3a7a4 U 3a]a4 U3 IPYTUux y4eOHbIX IPEIMETOB.

ToxknecTBeHHbIE IPe0OPA30BAHUSA

° CB000OHO OTIEPUPOBATH MOHATUSIMH CTETICHH C IIETBIM B IPOOHBIM MTOKa3aTelIeM;

° BBITIOJTHATH JOKA3aTEIbCTBO CBOMCTB CTENEHU C IEJIBIMU U JPOOHBIMH
MOKAa3aTeNsIMU;

° OTIEPUPOBATH MOHATUIMH «OJHOUWICH», «KMHOTOWIEH», KMHOTOUICH C OJHOU

MEPEMEHHOI, «MHOTOWIEH C HECKOJIbKUMHU MEPEMEHHBIMI, KO3(PPHUIIMEHTH MHOTOWIEHA,
«CTaHAapTHAas 3allMCh MHOTOYJICHA», CTENIEHb OJTHOUIEHAa U MHOTOUJIeHa; CBOOOTHO BIaIETh
prueMaMHu MpeoOpa3oBaHUs LEIbIX U JPOOHO-PAllMOHANBHBIX BEIPaKEHUI;

o BBITIOJIHATH PA3JI0KEHUE MHOTOYWICHOB HA MHOKUTENU Pa3HbIMU CIIOCOOaMHU, C
MCI0JIb30BaHMEM KOMOMHALIUN Pa3IMYHBIX MPUEMOB;

o HCI0JIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, s noucka
KOpHEH KBaJipaTHOrO TpEXWIEHA U JJIs pelIeHUs 3a/1a4, B TOM YHCJIe 3a/1a4 C [TapaMeTpaMu Ha
OCHOBE KBaJIpaTHOTO TPEXUICHA;

L4 BBIITIOJHATE ACJICHHUC MHOT'OYJICHA HA MHOI'OYJICH C OCTAaTKOM,

L4 JIOKa3kIBaTh CBOMCTBA KBaJApaTHbIX KOpHeﬁ n KOpHCﬁ CTCIICHU N,

L4 BBITIOJIHATD Hp606pa3OBaHI/I$I BBIpa)KeHHﬁ, COACPIKAINX KBAAPATHBIC KOPHHU, KOPHH
CTCIICHU N;

L4 CBO60,Z[HO ONICpUPOBATH NOHATUAMHA «TOXKIACCTBO», KTOXKACCTBO HA MHOKCCTBECY,

KTOXKACCTBCHHOC npeo6pa30BaHHe»;
L4 BBIIIOJIHATL PA3JIMYHBIC Hp606p830BaHI/I$I BBIpa)KeHPIﬁ, COACPIKAIINX MOJYJIN.

B noBcegHeBHOM KU3HM U NPH U3YyYCHUH APYTUX NPEIMETOB:

o BBITOJIHAT Pe00pa3oBaHMs U ACUCTBUS ¢ OYKBEHHBIMU BBIPAKECHHUSIMHU, YUCIIOBBIE
KO3 PUIIMEHTH KOTOPBIX 3alIMCAaHbl B CTAHJAPTHOM BHJIE;

o BBITOJIHATE MPe00pa30BaHMsl pallMOHATIBHBIX BEIPAKEHUH MTPH PELICHUHN 33134
JPYrux y4eOHBIX MPEIMETOB;



J BBITIOJIHATH POBEPKY MPABAOTOA00US (HU3NUECKUX U XUMUYECKUX (HOpMyIT Ha
OCHOBE CPaBHEHHS pa3MEPHOCTEN U BaJIEHTHOCTEM.

YpaBHeHUSI 1 HEPABEHCTBA

J CB00601HO OTIEpUPOBATh MOHATUSAMH: YPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YpaBHEHHSI ¥ HEPABEHCTBA, YpaBHEHUE, SBIISIONICECS CIEACTBUEM JIPYTOTO YPaBHEHHS,
YpaBHEHHsI, PABHOCHJIbHBIE HA MHOXECTBE, pPAaBHOCHUJIbHBIE TPEOOpa30BaHNS yPABHEHUH;

. peuaTh pa3Hble BUAbI YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE
HEKOTOpbIe ypaBHeHHA 3 U 4 cTeneHe, ApoOHO-panoHaIbHbIE U UPPAIIMOHAIIBHBIE;

. 3HaTh TeOpeMy Buera /i ypaBHEHUN CTEIIEHH BBILIE BTOPOM;

. MTOHUMATh CMBICII TEOPEM O PABHOCUJIBHBIX U HEPABHOCUIIBHBIX MPE0Opa30BaHUIX

YpaBHEHUN U yMETh UX JOKa3bIBaTh;

o BJIJIETh Pa3HbIMU METOJIaMU PEILLIEHUS] YPaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpATh METOJ] pelieHHsI U 000CHOBBIBATh CBOW BHIOOD;

J HCII0JIb30BAaTh METO/1 MHTEPBAJIOB JUIsl pEIIEHNs HEPABEHCTB, B TOM YHCIIE IPOOHO-
palMOHAJIbHBIX M BKIIOYAIOLIUX B c€0s1 MppallOHAIbHbIE BBIPAKECHHUS;

J peuath anredpanyeckue ypaBHEHHs U HEPaBEHCTBA U UX CUCTEMBI C TapaMeTpaMHu
anredpanvyeckuM U rpaguueckuM MeToIaMu;

L BJIAZICTE pa3HBIMU METOJaMU JOKA3aTCIIbCTBA HCPABCHCTB;
L peuiaTtb YypaBHCHUSA B LEJIBIX YHUCIIAX;
L I/I306pa)KaTI) MHOJKECTBA HA IIJIOCKOCTH, 3alaBACMbIC YPABHCHUAMM, HCPABCHCTBAMU

U X CUCTEMaMH.

B noBceqHeBHON KM3HHM M NIPU U3YyYE€HHUH JIPYTIUX NPEAMETOB:

J COCTaBJISATh U pelllaTh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUH 3a/1a4
IPYruX y4eOHBIX NIPEIMETOB;

J BBITOJIHATh OLIEHKY IIPaBIONOA00US Pe3yabTaTOB, IOIy4aeMbIX IPU PELICHUN
pa3UYHbIX YpaBHEHUI, HEPABEHCTB M UX CUCTEM IIPU PELICHUH 3a/1a4 JPYruX y4eOHbIX
IIPEIMETOB;

. COCTaBJISATh U pelllaTh YpaBHEHMs U HEPABEHCTBA C MapaMeTpaMHU IPU PEIIeHUN
3aja4 ApYrux y4eOHbIX IPEIMETOB;

. COCTaBJIATh YPaBHEHUE, HEPABEHCTBO MIIM UX CHCTEMY, ONUCHIBAIOLINE PEATbHYIO
CUTYALIMIO WM IPUKIIAJHYIO 33]a4y, HHTEPIPETUPOBATh MOJYyYEHHbIE PE3YJIbTAThI.

DyHKUUH

J CB0601HO OnIEpUPOBATh NOHATUSAMU: 3aBUCUMOCTD, (PYHKIIMOHAJIbHAS 3aBUCUMOCTb,
3aBHCUMAs U He3aBUCHMasl IepeMeHHbIe, (PYyHKILHUs, CIIOCOObI 3a1aHus QYHKIUH, apryMEHT U
3Ha4YeHue (PYHKIUH, 00JaCTh ONpEIeIeHUs] U MHOXKECTBO 3HaueHUsI (PyHKUMHU, HYIU (QYHKLHUH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMM, HanOoJIbIlIee U HAaUMEHbIIIEee
3HAa4YeHHUs1, YETHOCTH/HEUETHOCTD (DYHKLINHU, IEPUOJUUHOCTh GYHKIUH, rpaduk GyHKIUH,
BEpTUKAJIbHASL, TOPU30HTATIbHASL, HAKIIOHHAS aCUMIITOTHI; I'pauK 3aBUCUMOCTH, HE SBIISIOIIECHCS
dynxumet,

. CTPOUTH Tpaguku PyHKIMHA: TMHEHHOHN, KBaJPaTUYHOM, TPOOHO-TMHEHHOM,
CTEIICHHOM HPH Pa3HBIX 3HAYCHHAX MOKA3aTels CTENeH:, Y =|X|;

*  HCHIONB30BATh IpeobpasoBanust rpaduka GyHkiuu y = f (X) st moctpoeHus
rpaduxoB ¢pyukuuit y = af (kx+b)+c;

o aHaJM3UPOBATh CBOICTBA QYHKIMI U BUJ rpaduka B 3aBUCIMOCTH OT TapaMETPOB;



J cBOOOJTHO OTIEPHPOBATH MOHATHIMMU: TIOCIE0OBATEIBHOCTD, OTPaHUYECHHAS
MOCIIEI0BATEIHbHOCTh, MOHOTOHHO BO3pacTatomias (yObIBAIOIIas) OCIE0BATEIBHOCTD, MPEIEI
MOCIIEIOBATEIBHOCTH, apu(MeTHYeCcKast IPOrpecchs, TeOMETPHUECKast IPOTPECCHs,
XapaKTepUCTUYECKOE CBOWCTBO apu(hMeTHueckoil (reoMeTpruuecKoi) MPOrpeccuH;

. WCIOJb30BATh METOI MATEMAaTHIECKOH MHAYKIIMH ISl BEIBOa (opMy,
JI0Ka3aTeJIbCTBA PAaBEHCTB U HEPABEHCTB, PEILICHNUS 3a]a4 Ha AEITUMOCTb;

o HCCIIEI0BATh MIOCIEI0BATEIIBHOCTH, 3aJaHHbIE PEKYPPEHTHO;
. pemaTh KOMOMHUPOBAaHHBIE 33/1a41 HA apU(YMETHYECKYIO 1 TE€OMETPUIECKYIO
IIPOrPECCHUMN.

B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

J KOHCTPYHPOBATh U MCCIEA0BaTh (DYHKIIMH, COOTBETCTBYIOIINE PEAIbHBIM IpolieccaM
U SIBJICHUSIM, UHTEPIPETUPOBATH MOJYUEHHbIE PE3YIbTAThl B COOTBETCTBUH CO CHELU(PUKOM
HCCIEAYEMOTO MPOLECCa UM SIBJICHMS;

. HCI0JIb30BaTh I'paMKK 3aBUCUMOCTEN JJIsl MCCIIE0BAHUS PeaIbHBIX MPOIECCOB U
SIBJICHU;

. KOHCTPYHPOBATh U MCCIEA0BaTh (GYHKIMY MPU PELUICHUH 3a/1a4 IPYTHX y4eOHbBIX
MIpeIMETOB, UHTEPIPETUPOBATH MOTYyUEHHBIE PE3YIbTAThl B COOTBETCTBUH CO CHELU(PUKOM
y4eOHOTO MpeaMeTa.

CraTuCcTHKA U TeopHusi BepOSITHOCTEH

o CB0060HO ONIEPUPOBATh MOHATUSAMU: CTOJIOUATHIE U KPYTOBbIE JMArPaMMBbl, TAOJINIIbI
JAHHBIX, cpesiHee apudmMeTnIeckoe, MeanaHa, HauOoJIbllee 1 HAMMEHbLIIee 3HaUYeHNs BBIOOPKH,
pa3max BbIOOpKH, TUCIIEPCHsI U CTAHIAPTHOE OTKIOHEHHE, CllydaiiHas H3MEHUYHUBOCTb;

. BBIOMpaTh HanboJee yIoOHbBIN crtoco0 MpeacTaBIeHU HH(OOPMAIINH, aIeKBATHBIHN ¢
CBOMCTBAM M IICJIAM aHAJIN3a,

o BBIYHCIISATH YHCITIOBBIE XapaKTEPUCTUKU BHIOOPKU;

o CBOOOHO ONEpUPOBATH MOHATUAMU: (PAaKTOPHUAT YUCIIA, IEPECTAHOBKU, COYETAHUS U

pasmerneHusi, TpeyroyibHuk [lackas;

o CBOOOJTHO OTIEPUPOBATH MIOHATHSIMHU: CIIYJAHHBIH OTBIT, CITy4alHBIA BBIOOD,
UCTIBITAaHHE, JIEMEHTAPHOE CIIyJaifHOE COOBITHE (MCXO0/), KIIACCHYECKOE OTIPE/ICIICHNE
BEPOSATHOCTH CIY4alHOTO COOBITHS, OTICpAIH HAJI CITYYAHBIMU COOBITHSMHU, OCHOBHBIC
KOMOHUHATOpHBIE (POPMYIIBI;

o CBOOOJTHO OTIEPUPOBATH MOHSATHIMHU: CIIYJAHHBIH OTIBIT, CITy4alHbIA BBIOOD,
UCIIBITAaHKE, JIEMEHTAPHOE CIIy4aifHOE COOBITHE (MCXO0/), KIIACCHYECKOE OTIPE/ICIICHUE
BEPOSATHOCTH CIY4alHOTO COOBITHS, OTICpAIIMH HAJI CITYYaHBIMU COOBITHSIMHU, OCHOBHBIC
KOMOHUHATOpHBIE GOPMYJIBL;

J 3HATh MPUMEPHI CITyYaiHBIX BEIMYMH, U BHIYUCIISATh X CTATHCTUYECKHE
XapaKTEePUCTHKH;

J UCTIONIB30BaTh (OPMYITBI KOMOMHATOPUKY MTPH PEIIeHHH KOMOMHATOPHBIX 33]1ay;

e  pemiaTh 3a/a4 Ha BHIYMCIICHUE BEPOSTHOCTH B TOM YHCIIE C UCTIOIB30BAHUEM
bopmy.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTHX NPEAMETOB:
o MPEJCTaBIATh UH(OPMAIIHIO O pealIbHBIX MPOIeccax U SBJICHUAX CIOCOOOM,
a/JIEKBaTHBIM €€ CBOMCTBAM U LIEJIN UCCIIEIOBaHMS;



o aHAJM3UPOBATh U CPABHUBATH CTATHCTUYECKNE XapaKTEPUCTHUKH BBIOOPOK,
IIOJIY4EHHBIX B IIPOLIECCE PELICHUs IPUKIIATHON 3a1a4i, U3Y4EHUS PEAIBHOTO SIBJICHUS,
peleHus 3a1a41 U3 APYTuX y4eOHBIX IPEIMETOB;

. OILICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SBJICHUH B PAa3JIUYHBIX CUTYaLUAX.

TexkcroBbIe 321241

o Pemrate nmpocTeIe U CIOXKHBIE 3a7]a41, & TAK)KE 3a/1a4U NOBBIIICHHON TPYAHOCTH U
BBIJIEJSITh UX MATEMATUYECKYIO OCHOBY;

. pacro3HaBaTh Pa3Hble BUABI U TUIIBI 331a4;

o HCIIOJIb30BATh Pa3HbIEC KPATKHUE 3aIIMCH KAK MOJIEIIN TEKCTOB CIOKHBIX 3a1a4 U 3a]1a4
MOBBIIIEHHON CI0KHOCTH JJIsl IOCTPOEHUS IOUCKOBOM CXEMBI U pellieHus 3aja4, BEIOUparTh
ONTUMAJIBHYIO JUISl PACCMAaTPUBAEMOM B 33J1a4e CUTYAllUU MOJENb TEKCTA 3a1a4H;

o pasnuyaTh MOJIEIb TEKCTAa U MOJIENb PEIIeHUs 3a/1a4K, KOHCTPYHUPOBATh K OJHOM
MOJIENU PELIeHMsI CJIOKHBIX 3alad pa3Hble MO TEKCTa 3a/1auH;

J 3HATh U NPUMEHATH TPU crocoda MoucKa peueHus 3a1a4 (0T TpeOOBaHUs K YCIOBHUIO
1 OT ycJIoBUS K TpeOOBaHHUI0, KOMOMHUPOBAHHBIN);

J MOJENUPOBATH PACCYXKIACHUS MPU OUCKE PEIISHUS 3a/1a4 C TOMOUIbIO Ipad-CXEeMBbI;

. BBIICIISIT ATAIbI PELICHUS 3a/1a4H U COJIep KaHNe KaXA0ro JTara;

. YMETb BBIOMPATh ONTUMAJILHBIM METOJT PELICHUS 3a/1a4l U OCO3HABaTh BHIOOP

METOJa, paCCMaTpuBaTh Pa3JIMYHbIC MCTOAbI, HAXOJUTHh pa3HbIC PCUICHUA 3a1a4u, €CIU

BO3MOXHO;
o aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEIICHUH 3a/1ay;
o BBITIOJIHATH PA3JIMYHbIE IPe0Opaz0BaHuUs MPEUIOKEHHON 3a]]aul, KOHCTPYUPOBATh

HOBBIE 33J]a4H U3 JAaHHOW, B TOM YHCJIe OOpaTHBIE;

° WHTEPIPETUPOBATH BHIYUCIUTEIBHBIC PE3YJIbTATHI B 3a/1a4€, UCCIICIOBATH
MOJTyYCHHOE PeIIeHUE 3a/1a4H;

° M3MEHATH YCIOBHE 3a7a4 (KOJIMYECTBEHHBIC MJIM KAYECTBCHHBIC JJAHHBIC),
Hccaea0BaTh K3BMEHEHHOE MPeoOpa30BaHHOE;

° aHAJIM3UPOBATh BCEBO3MOKHBIC CUTYAIIMH B3aMMHOTO PACIIOJIOKEHUS IBYX OOBEKTOB
Y U3MEHEHUE UX XapaKTEPUCTHK ITPH COBMECTHOM JIBH)KEHUU (CKOPOCTh, BpEeM,
paccTosiHUe). IIPH PEIICHUE 3a71a4 Ha IBIPKCHHE JIBYX 0OBbEKTOB KaK B OJJHOM, TaK U B
MIPOTUBOMOJIOKHBIX HAIIPABIECHUSIX, KOHCTPYUPOBATh HOBBIE CHUTYallUd Ha OCHOBE U3MEHEHUS
yCIOBUH 3a7]a4u TIPU JBUKCHHHU T10 PEKE;

L4 HcciIea0BaTbh BCEBO3MOXKHBIC CUTYAIUU IIPU PCIICHUHU 3aav Ha ABUKCHHUEC I10 PCKCE,
pacCMaTpuBaTh Pa3sHbIC CUCTCMBI OTC‘léTa;

L4 peuIaThb pa3Hoo6pa3Hble 3aJa4u «Ha 4aCTH»,

L4 peuarb n 000CHOBBIBATH CBOC peuieHue 3aaa4d (BBI,Z[eJ'IHTL MaTEeMaTU4ICCKYIO OCHOBY)

Ha HaXO0’KJIEHUE YaCTH YKCia U YKCIIa TI0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICa Ipoou;

. OOBSACHATH UCHTUYHOCTH 3a71a4 Pa3HBIX TUIIOB, CBSA3BIBAIOIINX TPU BEITUYHHEI (Ha
paboTy, Ha MOKYIKH, Ha JABW)KEHUE). BBIACTSATH 3TH BETUYUHBI U OTHOIICHHS MEXITY HUMH,
MPUMEHSTh UX MPHU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB;

. BJIaJIETh OCHOBHBIMHM METOJIJaMHU PEIICHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHIIEHTPALIUH,
MCIO0JIb30BaTh UX B HOBBIX CUTYAIIHSIX IO OTHOIIEHHUIO K U3YUYEHHBIM B Ipoliecce O0yUeHHUS;

. pemiaTh 3aa4u Ha MPOIEHTHI, B TOM YHCIIE, CJIOKHBIE MTPOLIEHTHI C 000CHOBAHUEM,
WCIOJIb3YS pa3HbIe CIIOCOOBL;



° penIaTh JOrM4eCKHe 3a/1a4u Pa3HBIMH CIIOCO0aMU, B TOM YHCIIE, C ABYMs OJIOKaMU U
C TpeMs OJIOKaMU JaHHBIX C TIOMOIIBIO Ta0JIHII,

. pemiaTh 3a/1a4u 1Mo KOMOMHATOPUKE U TEOPHH BEPOSITHOCTEH Ha OCHOBE
WCIO0JIb30BAaHUS U3YYEHHBIX METOJIOB 1 000OCHOBBIBATH PEIICHUE;

. pelIaTh HeCIOXKHBIC 33]]a9d TI0 MaTEMATHICCKOM CTATHCTHKE;

. OBJIAJICTh OCHOBHBIMH METOJIAMU PEIICHHSI CIO’KETHBIX 3a/1a4: apu(PMETHUUECKUH,
anredpanveckuii, mepedop BapuaHTOB, TCOMETPHUCCKUH, TpadUICeCKHiA, TPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C M3yYCHHBIMU CUTYAITUSX.

B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPeAMETOB:

° KOHCTPYHPOBATh HOBBIC JIJISl JAHHOU 3a/1a4M 3aJ]aUuHbIC CUTYaIlUU C YIETOM
peaTbHBIX XapaKTEPUCTHK, B YaCTHOCTH, IPHU PEIICHUH 33/1a4 Ha KOHIICHTPAIIUH, YIUTHIBATH
IUIOTHOCTH BEIIECTBA; peliaTh U KOHCTPYHPOBATH 33/1a9M HA OCHOBE PACCMOTPEHHSI PEATbHBIX
CUTYaIUH, B KOTOPBIX HE TPeOyeTCsl TOUHBIA BEIYHCIUTEILHBIN PE3yIbTaT;

° pelaTth 3a/1a4yu Ha JBM>KEHUE 0 PEKE, paccMaTpUBas pa3Hble CUCTEMbI OTCUETA;
° KOHCTPYMPOBATH 3a/1aUHbIE CUTYaIlUU, TPUOIMKEHHBIE K PeaTbHOU
JIEUCTBUTENHHOCTH.

I'eomeTpuyeckue purypbi

o CB0OOIHO ONEPUPOBATH FTEOMETPUUECKUMHU MOHATHIMU MPU PELICHUH 3a/1a4 U
MIPOBEJIEHUN MaTeMaTUYECKHX PACCYKICHUI;

J CaMOCTOATENIBHO (POPMYITMPOBATh ONPEICJIEHUS] TEOMETPUUYECKUX (PUTYD, BBIIBUTaTh
TUIIOTE3bl O HOBBIX CBOMCTBAX M MPHU3HAKaX T€OMETPUUECKUX (PUTyp U 0OOCHOBBIBATH WIIN
OIpoBepraTh UX, 0000IIATh WM KOHKPETU3HPOBATh PE3YJbTaThl HA HOBBIE KJIACCHI QUTYD,
IIPOBOJIUTH B HECJIOKHBIX CIy4asX KJIacCU(PUKALNIO GUTYp IO pa3IMYHBIM OCHOBAaHUSM;

J HCCIIEI0BAaTh YEPTEXKHU, BKIIOUask KOMOMHALUU (UTYD, U3BIIEKATh,
MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(DOPMAILIHIO, TPEJICTABICHHYIO Ha YEPTEKax;

. pelaTh 3a1a4d T€OMETPUUECKOr0 COJIEpKaHUs, B TOM YHUCIIE B CUTYaIUsIX, KOr/Aa
JITOPUTM PELICHUS HE CIEeIyeT SIBHO U3 YCIOBUS, BBINOIHATh HEOOXOJUMBIE Ul PELICHUS
3aJjauyl IOTIOJIHUTEIIbHBIE IOCTPOECHHUS, UCCIEI0BATh BO3MOXKHOCTD IIPUMEHEHUSI TEOPEM U
bopMmyn Ui peleHus 3a1a4;

. (bopMynUpOBaTh U 10Ka3bIBATh TEOMETPUUYECKHE YTBEPIKICHHUS.

B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYIUX PeAMETOB:

J COCTaBJIATh C UCHOJIb30BAHUEM CBOMCTB r€OMETPUUECKUX (PUTYp MAaTEeMaTHUYECKUE
MOJIENN JJIS pelIeHNUs 3a/1a4 IPAKTUYECKOI0 XapakTepa U 3aJad U3 CMEKHBIX JUCLUIUINH,
HCCIIEI0BATh MOJIy4EHHbIE MOJIEIM U MHTEPIIPETUPOBATh PE3yibTaT.

OTHoueHus
° BrageTs noHsATHEM OTHOILIEHUS KaK METANPEIMETHBIM;
° CBOOOHO OTEpUPOBATH MOHATUAMU: PABEHCTBO (QUTYP, paBHBIC (DUTYPHI, PABEHCTBO

TPEYroJIbHUKOB, MApaIENIbHOCTh MPSMBIX, IEPIEHAUKYISIPHOCTD IPSMBIX, YIJIbI MEXKIY
NPSIMBIMH, IEPICHIUKYJISIP, HAKIIOHHAS, IPOEKIMs, IoJo0ue puryp, nogooHsle GUrypsl,
110/100HBIE TPEYT OJIBHUKH;

J HCIOJIb30BaTh CBOWCTBA 110100 M paBeHCTBA (GUTYp MPH PEIISHUH 3aj1ay.

B noBcegHeBHOM KU3HM U NIPH U3YyYCHUH APYTUX MPeJIMETOB:

J HCII0JIb30BAaTh OTHOIIEHHUS [yl IOCTPOEHMSI U UCCIIEJOBAHUS MAaTEMAaTHYECKUX
Mojienel 00bEKTOB peallbHOM JKHU3HH.

N3mepenus u BbIYMCICHUS



° CB0OOTHO OTIEPUPOBATH MOHATHAMH JUTHHA, TUTOIIA b, 00bEM, BETMYHMHA YTIIa KaK
BCIIMYMHAMH, UCIIOJIB30BAaTh PABHOBCIMKOCTb U paBHOCOCTABJICHHOCTD ITPH PCHICHUM 3a/1a4 Ha
BBIYUCIICHUEC, CAMOCTOATCIILHO MOJTYy4YaTh U UCIIOJIB30BATh (bOpMyJIbI JJIL BBEIUMCIICHUH Hnomaneﬁ
1 006EMOB uryp, cB0OOOIHO OTIEPUPOBATH IHUPOKUM HAOOPOM (OPMYIT Ha BHIYHCICHUE TIPU
PEeUICHNHU CJIOKHBIX 3a/la4, B TOM YUCJIC U 3aJa4 Ha BbIYMCIICHHUC B KOM6I/IH8,LII/I$IX OKPYKHOCTH U
TPCYroJibHUKA, OKPYXHOCTHU U quBIpéXYFOHLHHKa, a TaKKC C IPUMCHCHUEM TPUT'OHOMCTPHUH,

° CaMOCTOSTENIBHO (DOPMYITHPOBATH THIIOTE3HI M ITPOBEPATH UX JOCTOBEPHOCTb.

B noBceqHeBHO¥ KM3HM ¥ NPU U3YYEHHUH IPYrUX NPeAMETOB:

. cBOOOTHO OTIepHpPOBaTh (POPMYIIaAMU TPU PELICHUH 33134 B IPYTUX y4eOHBIX
IpeaMeTax U IpH MPOBEIEHUU HEOOXOAMMBIX BHIYMCIECHUH B peaibHON KU3HU.

I'eomeTpuyeckue MOCTpoOeHUs

o OnepupoBarh NOHATHEM HA0OPa 3JIEMEHTOB, ONPEACISIONIUX [EOMETPUUECKYIO
durypy,

. BJIaJIETh HAOOPOM METO/I0B IOCTPOEHUH IIMPKYJIEM U JTMHEUKOM;

. IIPOBOJIUTH AHAJIN3 U PEATN30BbIBATh JTAIlbl PEHICHUS 33/1a4 Ha IOCTPOCHHUE.

B noBceaHEeBHOM KU3HM U NIPU M3YyYEHHUH JAPYTUX NIPeAMETOB:

L BBINIOJIHATE MOCTPOCHUSA HA MCCTHOCTH,

o OIICHUBATH Pa3Mephl peabHBIX 00BEKTOB OKPYKAIOIIETO MHPA.

IIpeoOpa3zoBanust

o OnepupoBaTh IBIKEHUSMH U MpeoOpa30BaHUsIMU KaK METaNpeAMETHBIMU
MOHATHAMU;

. OTIEPUPOBATH MOHATHEM JBKEHUS U MTpeoOpazoBaHusl Mo00us 1711 000CHOBAHUH,

CBOOOJIHO BJIQ/IETh MPUEMaMH TIOCTPOCHHS (QUTYP C TIOMOIIBIO IBHXKCHUHM U TPE0oOpa3oBaHMs
mo00us, a TakyKe KOMOWHAIIUSIMU JIBIDKCHHH, TBIDKCHUM U TpeoOpa3oBaHui;

o HCIIOJIb30BaTh CBOMCTBA IBIXKCHUI M MPe0oOpa3oBaHUM JJIs TPOBEACHUS
000CHOBaHHUSI U TOKA3aTEJIbCTBA YTBEP)KJICHUM B TECOMETPUHU U APYTUX Y4EOHBIX MPEAMETAX;

° M0JIb30BaThCSI CBOMCTBAMU JIBHKEHUHN U TIPe0Opa30oBaHUil TP PEIICHUH 3a]1a4.

B noBceaHeBHOI :KU3HU U TP U3YyYeHHUH APYTHX NMPeIMEeTOB:

° MIPUMEHSTHh CBOMCTBA JABM)KCHUH M PUMEHSATH T0I00K€ /711 TOCTPOSHUHN 1
BBIYHCIICHUH.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

° CB0OOOIHO ONIEPUPOBATH MOHATHSIMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
MIPOM3BE/ICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOOPAMHATHI Ha
IJIOCKOCTH, KOOPAMHATHI BEKTOPA;

° BJIaJICTh BEKTOPHBIM M KOOPJAMHATHBIM METOJIOM Ha IUIOCKOCTH IS PEIICHUS 3a/1a4
Ha BBIYHMCIICHUE U JOKa3aTeIbCTBA;

° BBITIOJTHATH C MIOMOIIBI0 BEKTOPOB U KOOPJMHAT JJOKA3aTeICTBO U3BECTHBIX EMY
reOMeTpPHUECKUX (PaKTOB (CBONCTBA CPEeIHUX JTMHUM, TEOPEM O 3aMeyaTeNIbHbIX TOYKaxX U T.I.) U
MOJIy4aTh HOBBIE CBOMCTBA U3BECTHHIX (DUTYD;

° WCIIOJIb30BaTh ypaBHEHUS (GUTYp VIS PEIICHHUS 3a/1a4 U CAMOCTOSTEIHHO COCTaBIIATh
ypaBHEHUS OTACTBHBIX IIIOCKUX QUTYD.

B noBcegHeBHOIM KU3HM U NP U3YYEHUH APYTUX NMPeIMETOB:

° WCIOJIb30BaTh MOHITHUS BEKTOPOB U KOOPAHMHAT ISl PEelIeHus 3a7a4 1o Qusmke,
reorpaduu u APYruM y4eOHBIM IIpeIMETaM.

Hcropust MaTeMaTUKHU



. IToHrMMaThe MaTeMaTUKy Kak CTPOTO OPraHU30BAHHYIO CUCTEMY Hay4YHBIX 3HAHUM, B
YaCTHOCTH BJIAJIETh NIPECTABICHUAMHU 00 aKCHOMAaTHYECKOM IIOCTPOCHUU IT'€OMETPUH U
IIEPBUYHBIMU IIPEICTABICHUAMH O HEEBKINAOBBIX T€OMETPUIX;

o paccMaTpuBaTh MaTEMAaTUKy B KOHTEKCTE UCTOPUM Pa3BUTHUS LUBWIN3ALUU U
HCTOPHUM PA3BUTHUA HAyKH, IOHUMATh POJIb MaTEMAaTUKH B pa3Butuu Poccun.

Metoabl MATEMATHKHU

o BrnaneTs 3HaHUAMU O PA3JIMYHBIX METO/IaX 0OOCHOBAHHMS U OTIPOBEPIKEHHS
MAaTE€MaTUYECKUX YTBEPKICHUA U CAMOCTOSTEIBHO IPUMEHSTH HUX;

o BJIAJICTh HABBIKAMH aHAJIN3a YCIOBUS 3a/1a4 U ONPEICIICHHS OAXO0IAIINX IS
pelIeHns 3a1a4 U3y4eHHbIX METO10B WIIM X KOMOMHAIIHIA;

o XapaKTEepPHU30BaTh IPOU3BEICHNS UCKYCCTBA C YYETOM MAaTEMAaTUYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE, UCIIOJIB30BAaTh MAaTEMATUYECKNE 3AKOHOMEPHOCTH B
CaMOCTOSITEJIBHOM TBOPUYECTBE.

2. COAEP) KAHUE YYEBHOI'O ITIPEJIMETA <MATEMATUKA»

CopgepxaHue KypcoB MaTeMaTHKU 5—6 KiaccoB, anreOpbl U reoMerpuu 7-9 KiaccoB
00BEIMHEHO KaK B HCTOPHYECKH CJIOXKHMBIIMECS JUHUW (4YUCIIOBas, anreOpandeckas,
reoMeTpuueckas, (HyHKIIMOHAIbHAS W JIp.), TAK U B OTHOCUTEIHHO HOBBIE (CTOXaCTHYECKas
JUHUS, «peaibHas MareMaruka»). OTOenbHO TPEICTaBICHBI JIMHHUS CIOKETHBIX 3ajad,
HUCTOpUYECKask TUHUSL.

JJIeMeHThI TEOPHUH MHOKECTB M MATEeMATH4Y€eCKOM JTIOTUKH

CornacHo ®I'OC ocHoBHOTO 001IET0 00pa30BaHMs B KypC MAaTeMaTHKW BBEACH pa3iel
«Jlorukay, KOTOpBIA HE MpEIoaracT JOMOJHUTEIbHBIX YaCOB HA U3YYCHUHU U BCTPAUBAETCS B
pa3IUyYHBIE TEMBbI KypCOB MaTeMaTHKA W WH(POPMATUKH W TIPEABAPSETCS O3HAKOMIICHHEM C
3JIEMEHTaMU TE€OPUU MHOKECTB.

MHo:xecTBa U OTHOIIEHUSI MeK1Y HUMH

MHOKECTBO, Xapakmepucmuieckoe c80UCmME80 MHO*CeCmad, SIEMEHT MHOXECTBA, nycmoe,
KOHeuHoe, bOeckoHeunoe MmHodcecmeo. llomMHOXecTBO. OTHONICHHE TPHHAIIC)KHOCTH,
BKJIFOUCHHS, PaBEHCTBA. DJIEMEHTHI MHOXECTBA, CIIOCOOBI 3a/IaHUsI MHOXECTB, PACHO3HABAHUE
NOOMHOINCECMS U INEMEHMO8 NOOMHONCECME C UCNOIb308AHUEM KPY208 Diliepa.

Onepauum HaJ MHOKECTBAMM

[lepeceuenne W O0OBEIMHEHHE MHOXECTB. Pasznocme  MmHOdIcecms,  OonoaHeHue
MHOdcecmsa. Mumepnpemayus onepayuti Ha0 MHOXICECM8amu ¢ NOMOWbIO Kpy2os Jiiiepd.

9J1eMEeHTBI JIOTHKH

Onpenenenue. YTBepKIeHUS. AKCMOMBI U TeopeMbl. Jloka3zarenbcTBO. Jloka3aTeabCcTBO OT
npotuBHOTO. Teopema, oOpatHas qaHHOU. [Ipumep u KOHTpIIpUMED.

Boicka3biBaHus

HNcTuHHOCTD W JIOXKHOCTH BBICKa3blBaHWs. (CrooicHble U npocmble  BblCKA3bIBAHUS.
Onepayuu Hao 8bICKA3bIBAHUAMU C UCNOIb30BAHUEM JIOSUYECKUX CBA30K: U, UIU, He. YciosHbie
BbICKA3bIBAHUS (UMNIUKAYULL).

CoaepikaHue Kypca MaTeMaTHKH B 5—6 ki1accax

HarypajibHble 4ucjia v HYJIb

HarypajbHbIil psii YMCe U ero CBOMCTBA



HatypaiibHOe 4HMCII0O, MHOXECTBO HATypaJIbHBIX YHCET W €ro CBOMCTBa, M300pakeHue
HaTypaJbHbIX YUCEJ TOYKAMH Ha YUCJIOBOM MNpsMoil. MCnoJib30BaHME CBOMCTB HATYyPAJIBbHBIX
YyCell [IPU PEUIEHUH 3a1a4.

3anuch 1 YTeHHe HATYPAJIbLHBIX YK CeJI

Paznuune mexnay uudpodt um umciaom. Ilo3unmoHHas 3amuch HaTypajlbHOTO 4YHCIIA,
MIOMECTHOE 3HaueHue HU(PBI, pa3psibl U KIACChl, COOTHOIIEHUE MEXIY IBYMS COCEIHUMU
pa3psAHBIMU €IMHUIIAMH, YTEHHUE U 3aIUCh HATYPAJIbHBIX YUCETL.

Oxpyr/ieHne HATypPaJIbHbIX YHCeJI

Heo6xomumocTs okpyriienus. [IpaBuio okpyrieHus: HaTypaJibHBIX YHCEIL.

CpaBHeHMe HATYPAJBbHBIX YK CeJ, CPaBHeHHE ¢ YUCI0M ()

[TonsiTMEe O CpaBHEHUM YUCET, CPABHEHHE HATYPaJbHBIX YHUCENI APYT C IPYTOM U C HYJIEM,
MaTeMaThiecKas 3alich CpaBHEHHH, CTIOCOOBI CPAaBHEHUS YUCEL.

JeiicTBHUA ¢ HATYPAJIbHBIMH YHCJIAMH

CnoxeHue M BBIYMTAHHUE, KOMIIOHEHTHI CJIOKEHHS W BBIYMTAHHS, CBSI3b MEXKIY HUMH,
HAXOXJEHUE CYMMBI 1 PA3HOCTH, U3MEHEHHE CYMMbI U PA3HOCTH MPHU U3MEHEHUH KOMITIOHEHTOB
CIIOJKCHHMS M BEIUMTAHUS.

VYMHOXEHUE W JCJICHUE, KOMIOHEHTHl YMHOXEHUS W JEIEHUS, CBSI3b MEXIYy HHUMU,
YMHOXEHHE W CIIOKEHHUE B CTOJIOWK, JIEJICHUE YTOJIKOM, MPOBEPKA pPE3ysibTara C IMOMOIIBIO
MPUKHUJIKA U OOPaTHOTO JIEHCTBHSI.

[lepemecTUTENbHBII W COYETATENIBHBIM  3aKOHBI  CJIOKEHHSI M YMHOXKEHUS,
pacrpeenuTeIbHbIN 3aKOH YMHOXKEHUSI OTHOCUTENIBHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOB
8bINOIHEHUSL APUPMEMULEeCKUX OelCmeEull.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJIeM

3anuch 4uciaa B BUJIE CYMMBI Pa3psIHBIX CIAraéMbIX, MOPSAIOK BBINOJHEHUS ICUCTBUM B
BBIPAKECHUSAX, COJEPKAIIUX CTENEHb, BBIYUCICHUE 3HAYCHH BBIPAKEHUM, COAEpKAIIUX
CTEIICHb.

YucnoBble BbIPaKeHUsI

UucnoBoe BbIpaKEHHUE M €TI0 3HAYEHUE, MTOPSAJIOK BBIMOJHEHUS ACHCTBUM.

JlejeHue ¢ ocTaTKOM

Jlenenre ¢ OCTaTKOM Ha MHOXECTBE HATypalbHBIX YHCEI, CBOUCMBA OeleHUs C
ocmamkom. IIpakTudeckue 3aa4u Ha JEJICHUE C OCTATKOM.

CgoiicTBa U NPU3HAKH JAeJIMMOCTH

CBOIiCcTBO €TMMOCTH CyMMBI (pa3sHocTH) Ha uucio. [IpusHaku genmumoctu Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jokazamenbcmeo npuznakos oeirumocmu. Pemenue
MPAaKTUYECKHUX 3a7a4 C TPUMEHEHHUEM MPU3HAKOB JCIIMMOCTH.

Pasio:xxeHnne yuciia Ha MPOCTbIe MHOKUTETH

[IpocThie u cocTaBHBIE YKCTa, peuemo Spamocgena.

PaznoxeHnne HaTypaspHOrO 4uciaa Ha MHOYKHUTENH, PA3JIOKEHUE HA MPOCTHIE MHOXKHUTEIIH.
Konuuecmseo Oenumeneii wucna, ancopumm pasiodfCeHusi 4ucia HaA NPOCHble MHONCUMENU,
OCHOBHAsL MeopemMa apupmemuxu.

AuredpanyecKkue BbIPaKeHH

Hcnonb3oBanue OykB st 0003HAYSHHS YHUCEN, BHIYMCICHUE 3HAUEHUS alreOpandeckoro
BBIPOKEHUS, TIPUMEHEHUE aNreOpanvdecKuX BBHIPAKEHUHN I 3alHCH CBOWCTB apU(pMETHIECKUX
JeUCTBHI, MpeoOpa3oBaHNe aNreOpanvdecKiX BEIPAKEHUI.

JeanTenu U KpaTHbIe



JlenuTenb U €ro CBOWCTBA, OOMIUN NENHUTENh IBYX U Oojee umces, HauOoNbmui 00t
JeTUTENh, B3aUMHO MPOCTHIC YHCIa, HAXOXKJICHWE Haubombiero odmero aenurens. Kpatnoe u
€ro CBOMCTBa, 00IIee KpaTHOE OBYX M OoJiee 4yucell, HauMeHbIIee 00Iee KpPaTHOE, CIIOCOOBI
HAXO0KJCHUS HAaUMEHBIIEro O0IIEro KpaTHOTO.

JApodu

OO0ObIKHOBEHHBbIE APOOH

Hons, yactb, aApoOHOE uHCHO, ApoOb. [IpoOHOE dYHCIO Kak pe3yabTaT JeNeHHs.
[IpaBunbHBIC U HETPABUIIBHBIEC APOOH, CMEIIaHHas JpoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypaJbHOIO YKCiia B BUJAE APOOU € 3aJJaHHBIM 3HAMEHaTeseM, peoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIBHYIO TPOOb U HA0OOPOT.

[IpuBenenue apobeii k 0O1eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIpOOeii.

CrnoxeHue U BhIYUTaHUE OOBIKHOBEHHBIX Ipo0Oei. YMHOXKEHUE U JIeJICHUE 0OBIKHOBEHHBIX
npoOeit.

Apudmernueckue AeMCTBUS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue AeHCTBUS C TPOOHBIMU YHCIAMHU.

Cnocobwi payuonanuzayuy 8bINUCIEHUL U UX NPpUMEHeHUe NPU 8bINOIHEHUU OeliCTNEUL.

decsaTu4HbIe APOOH

Henast u npobHas wactu aecatuyHou apodu. IIpeoOpazoBanHue ecITHUHBIX ApoOel B
oObIkHOBeHHbIE. CpaBHEHHE JAecATUYHBIX JpoOeil. CroxkeHHMe M BBIYUTAHUE JECATUYHBIX
npoOeii. OKpyriieHHe AECATHYHBIX ApoOei. YMHOXKEHHUE U JeJICHHUE ECATUYHBIX TpoOeH.
IIpeobpazosanue o06bIKHOBEHHLIX Opobeli 6 Oecamuunbvle Opobu. Koneunvie u bOeckoueuHvle
oecsimuyHvle OpoouU.

OTHOmEHne ABYX YHCe

Macmtab Ha mane u kapre. [Iponoprinu. CBoicTBa POMOPIUH, TPUMEHEHUE TIPOTIOPIIHIA
Y OTHOILICHUH IIPU PElIeHUH 3aa4.

Cpennee apudgmerudeckoe ymnceli

Cpennee apudmernueckoe aAByx uucen. M3o0paxkeHue cpeaHero apudmMeTuyeckoro IByX
yycell Ha 4YHUCJIOBOM mpsMoil. Pelenne mnpakTudyeckux 3aqady ¢ MNPUMEHEHHUEM CpPeTHEro
apudmeruueckoro. Cpedrnee apupmemuueckoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

[TonsiTre npouenTta. BeiuncieHue NpoueHToB OT YKHCia U YUCIIa [0 U3BECTHOMY MPOIIEHTY,
BBHIPOKEHUE OTHOIICHUSA B TMPOILIEHTaxX. PellleHne HECNOXKHBIX MPAKTUYECKUX 3aJad C
MIPOLIEHTAMU.

JAnarpamMmsl

Cronbuatbie W KpyroBble aAuarpamMmbl. V3BneueHue wuHGOpPMALUMKU U3 JUArpamm.
H3006padicenue ouazpamm no Yucio8bim OAHHbIM.

PanuoHajbHbIE YHCJIa

IHonoxnTeIbHBIE M OTPULIATEIbHBIE YHCJIA

N300pakeHue yrcen Ha YUCIOBOH (koopanHaTHOM) nmpsmoil. CpaBHeHue uucen. Moayib
YyHuCla, TeOMETpUYecKass HMHTepIpeTanus MOAyids uucia. JleMCTBUS C MOJOKUTEIbHBIMU U
OTPULIATENLHBIMU YHCJIaMH. MHOKECTBO LIEJIBIX YUCEL.

Ilonsitne o0 paunuoHanbLHOM wumciae. [lepsuunoe npeocmasieHue O MHONCECHBE
payuonanvhbix yucen. JIeicTBUs ¢ pallMOHAIbHBIMHU YHCIAMH.

Pellenue TeKCTOBBIX 3324

Enununel u3MepeHMii: [UIMHBI, TUIOMIANM, OO0bEeMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXJy €IUHHUIIAMU U3MEPEHUS KaKJIOW BEJIWYUHBL. 3aBUCHUMOCTH MEXIY



BEJIMYMHAMU: CKOPOCTb, BpEMS, PAacCTOSHUE; IPOU3BOAUTENBHOCTh, BpeMs, padoTa; LEHa,
KOJIM4YECTBO, CTOUMOCTb.

3anaum Ha Bce apuMeTHYECKHE NelicTBUS

Pemenne TekcToBBIX 3amau apudmernueckuM criocobom. Mcmonb3oBanue Tabiui, cxem,
4yepTexel, Ipyrux cpeAcTB NMpeACTaBIeHUS JAHHbBIX IIPU PEILIEHUH 3aJauu.

3agaum Ha IBHAKeHUe, PA00TY U NOKYNKH

Pemenne HecoKHBIX 337a4 Ha JIBUYKEHUE B IIPOTUBOIIONIOKHBIX HAIPaBIECHUSIX, B OJJHOM
HaIpaBJICHUHU, JBWKEHHE IO PEKE [0 TEYEHHWI0O U MpOTUB TeueHus. PemieHue 3amady Ha
COBMECTHYIO paboty. [IpuMenenue npoOeii mpu pereHnn 3a1a4.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3agay Ha HaXOXJAEHUWE YACTH YMCIAa U YHUCIA 10 €ro 4actu. Permienue 3amay Ha
MPOLEHTHI U Aou. [IpumMeHenne nponopuuii Ipy peleHu  3a1ay.

Jlornuyeckue 3axaumn

Pemienne HecnIOXKHBIX JIOTMYECKUX 3afad. PeweHue Jno2udeckux 3adau ¢ HNOMOWDBIO
epaghos, mabauy.

OcHoBHbIE MeTOAbl pelleHHus] TeKCTOBBIX 3aaad: apudMeTudeckuii, mepedop
BApUAHTOB.

Harasinnast reomerpust

QOurypsl B okpyxaromeM mupe. Harnsanele npencraBieHus o ¢urypax Ha IUIOCKOCTHU:
npsiMasi, OTpe30K, JIyd, YroJj, JoMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT. UeThIpexyroibHUK,
MPSIMOYTOJIbHUK, KBaapaT. TpeyroyibHUK, 6uobl mpey2onrvHukos. Ilpasuibhvie MHO20Y20IbHUKU.
N3obpaxenne 0CHOBHBIX TEOMETPUICCKUX PUTYD. B3aumHoe pacnonodicerue 08yX NPimwvlx, 08yxX
OKPYIHCHOCMEU, NpAMOU U OKpydscHocmu. JlnuHa oTpeska, JIOMaHOW. EIMHUIBI uU3MepeHusd
muHbl. [locTpoenue oTpeska 3aganHoM JyIMHBL. Buabl yrios. ['pagycHas mepa yria. Usmepenne
Y TIOCTPOEHHUE YIITIOB ¢ IOMOUIbIO TPAHCHIOPTHPA.

[lepumerp MHOTOYrONMBHUKA. [loHSATHE MIOIAAM UTYpBI; € AUHULIBI U3MEPEHUS TIOIAIH.
[Tnomans mnpsmMoyroiabHUKa, KBaapara. [lpuOmmkxeHHoe uW3MepeHHe IUomaan Quryp Ha
KJieT4aroit Oymare. Pasnosenukue guaypoi.

Harnsanuele npencraBiieHus O NPOCTPAHCTBEHHBIX (urypax: KyO, Napaiienenumnes,
npu3Ma, nupamuja, map, chepa, KoHyc, HUIUHAp. M300paxeHne NpoCTpaHCTBEHHBIX (UTYD.
Ilpumepwr ceuenuu. Muocoepannuku. Ilpasunvhvie mHococpannuku. Ilpumepsl pa3BepTOK
MHOTOTPaHHUKOB, LIUJTUHIPA U KOHYCA.

[Tonsite o6beMa; eauHUIIBI 00beMa. OObeM MPSMOYTOIBHOTO MapajuleNienuneaa, Kyoa.

[Tonsitue o paseHctBe ¢uryp. LleHTpanbHas, oceBas U 3epKalbHAs CUMMETPUU.
N300paxkeHne CHMMETPUYHBIX QUTYD.

Pemenune npakTuyeckux 3aaad ¢ MPUMEHEHUEM IPOCTEHITIUX CBOHUCTB UTYP.

HUcTopust maTeMaTuKu

Tosenenue yughp, 6yks, uepoenughos 6 npoyecce cuema u pacnpeoeieHus npooyKmos Ha
Lpesnem Bnuscnem Bocmoxe. Cease ¢ Heonumuueckou pegonroyuei.

Pooicoenue wecmuoecamepuunoti cucmemuvl cuucnenus. Ilosenenue doecamuunoii 3anucu
yucer.

Pooicoenue u pazsumue apugpmemuru namypanonvix uucen. HOK, HO/[, npocmvie yucna.
Pewemo Spamocghena.

Tlossnenue Hyns u ompuyamenvrvlx yucen 6 mamemamuke opesnocmu. Ponv [uoghanma.

Moueny (-1)(-1)=+12



Ipoou 6 Basunone, Eeunme, Pume. Omxpvimue oOecsimuynvlx Opobeu. CmapuHibie
cucmemul mep. [ecamuunvie Opoou u mempuueckas cucmema mep. JI. Maznuyxuii.

Copep:xaHue Kypca MaTeMaTHKHU B 7-9 kJaccax

Auredpa

Yucaa

PaunuonanbHbIe ynca

MHoxecTBO paunuoHalbHBIX uyHcend. CpaBHEHHME palMOHalIbHBIX uucen. J[leficTBus c
palMoHaNBHBIMU YUCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCAmuUyYHoU Opoobio.

HppanuoHajibHble YHCIA

[Tonatne uppanmoHanbHOro uymcia. Pacno3HaBaHue mMppanMoOHANBHBIX uyncen. [Ipumepsl

J0Ka3arenbcTB B anreOpe. MppannoHanbHOCTH 4wMCIa \/E . IlpumeHeHne B TeOMETpPUH.
CpasHenue uppayuonanvhvlx yucen. Muosxcecmeo oeticmeumenbHuIX Yuce.

ToxknecTBeHHbIE MPe0Opa3oOBaAHUA

YucioBble U OyKBEeHHbIE BbIPAKEHHA

Beipaxenue ¢ nepemeHHO. 3HaueHue BbIpakeHHs. [loCTaHOBKA BBIPAXKEHUH BMECTO
MepEeMEHHBIX.

Lesbie BbIpaxkeHUst

Crenenp ¢ HaTypaJbHBIM IOKa3aTelneM U ee cBoicTBa. IIpeoOpazoBaHusi BbIpaxKeHHI,
COJIEp KAIUX CTETIEHHU C HATYPATbHBIM ITOKA3aTEIIEM.

OnnouneHn, MHorouseH. J[lelicTBUS ¢ OgHOYJIEHAMH ¥ MHOTOYWICHAMH (CJIOXKEHHUE,
BBIYMTAaHUE, YMHOKEHHE). POPMYIIbI COKPAIIEHHOTO YMHOKEHH: Pa3HOCTh KBAJpaToB, KBaIpatT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOrO4YIeHa Ha MHOXHTENU: BRIHECEHUE OOIIEr0 MHOKUTENS
3a CKOOKH, 2pynnuposxa, npumeHenue Qopmyn COKpaujeHHo2o ymuodiceHus. Keaopammuuli
MpexujieH, pa3nodiceHue K8aopamHo20 mpexuiena Ha MHOMCUMEU.

JApoOHo-pannoHabHbIe BbIPAKEHUS

Crenenp ¢ wnensiM nokazateneM. lIpeoOpazoBanue IpOOHO-TMHEHHBIX BBIPAKEHUN:
CIIOEHHE, YMHOKEHUE, JIeNeHue. Aneebpauyeckas opods. /Jonycmumvle 3HAUEHUs NePeMeHHbIX
8 OpobOHO-payuoHaibhvix evipaxcenusx. Cokpawenue aneebpauveckux opooei. Ilpusedenue
aneebpauveckux opodei Kk obwemy 3Hamenamemo. [elicmeus ¢ anreebopaudeckumu OpoOsMU:
Cll0JiCeHUe, 8blYUmMAaHUe, YMHOJICEeHUe, OeleHUe, 8036e0eHUe 8 CINENeHb.

IIpeobpazosanue vipadicenuti, cO0epAHCAUUX 3HAK MOOYJIAL.

KBagpaTrHble KopHHT

Apudmernueckuil kBaapaTHbBIH KopeHb. [IpeoOpa3zoBaHue BBIpaXKEHH, COJEPKAIINX
KBaJIpaTHbIE KOPHHU: YMHOJKEHHUE, [CJICHHWE, BBIHECEHHE MHOXUTENS W3-T0J] 3HAaKa KOpHS,
BHeceHUe MHOXCUMes 0O 3HAK KOPHSL.

YpaBHeHHUS U HEPABEHCTBA

PaBsencrBa

UYucnoBoe paBeHcTBO. CBOIMCTBA YMCIOBBIX paBEHCTB. PaBEHCTBO C epeMeHHOM.

YpaBHeHust

[TonsiTue ypaBHEeHUs U KOPHS ypaBHEHUs. [Ipeocmasnenue o pagHOCUIbHOCMU YPAGHEHUII.
Obnacmb onpedenenus ypasHenus (001acms 00NYCMUMbIX 3HAYEHUL NePEMEHHOT).

JInHeiiHOEe ypaBHEHHE M €r0 KOPHH

Pemenune nuHelHBIX ypaBHEHMH. Jlumeunoe ypasnenue c napamempom. Koauuwecmeo
KOpHelU TUHelH020 ypasHeHus. Pewenue nunelinbix ypasnenuii ¢ napamempom.

KBaapaTHoe ypaBHeHHe H €er0 KOPHH



KBagparuele ypaBHeHus. HemnosiHble  kBaapaTHble — ypaBHEHUsA.  JIMCKpUMHHAHT
KBaJpaTHOro ypaBHeHHs. DopMyna KOpHEW KBaIpaTHOrO YypaBHeHUs. Teopema Buema.
Teopema, obpammnas meopeme Buema. PemeHue KBaIpaTHBIX YpaBHEHUM:MCIIOIb30BaHUE
dopMynbl JUIS  HAXOXKICHUS KOPHEW, epaguueckutl memooO peuieHus, pasioxcenue Ha
MHOJCUmMenu, noobop KopHel ¢ UChOab308aHuem meopemvl Buema. Konuuecmeo kopmeii
K8AOpAmMHO20 YPAGHEHUS 8 3A8UCUMOCIU OM €20 OUCKpuMuHnanma. bukeadpammuvie ypasnenus.
Ypasuenus, ceooumvle x nunetinvim u keaopammuwvim. Keaopammuvie ypasHenus ¢ napamempom.

/{poOHO-panMoOHa/bHbIE YPABHEHUS

Pemenne mpocredmux IpoOHO-TMHEHHBIX ypaBHEHUM. Pewienue OpobHO-payuonaibHulx
VpasHeHUU.

Memoowl pewienus ypasHenuii: Memoovl pasHOCUNbHBIX NPeoOpa3o8anuli, Memoo 3aMeHbl
nepemeHnou, epaguyeckuil memoo. Mcnonv3osanue c60Ucme YyHKyull npu peueHuu ypasHeHull.

Tpocmeiuue uppayuonanvhvie ypasnenus euoa | f (x) =a, \/f (x) = \/g (x) .

Ypasnenus suoa X' =a .Ypasnenus 6 yenvix uucnax.

CucremMbl ypaBHEeHH I

VYpaBHeHHE C ABYMsI NEpeMEHHBIMH. JIMHEWHOE ypaBHEHHE C JIByMS II€pPEMEHHBIMH.
Ipamas kax epaghuyeckas unmepnpemayus TUHENUHO20 YPAGHEHUS C O8YMs NePpeMEHHbIMU.

[Tonatne cucreMsl ypaBHEHH. Penienne cucremMsl ypaBHEHMI.

Metonpl peleHust CUCTEM JIMHEHHBIX yYpaBHEHHM € IByMsI NEPEMEHHBIMU: epaghuuieckuil
Memoo, Memoo CA0NCEeHUsl, METOI ITOICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrTBa

YucnoBble HepaBeHcTBa. (CBOMCTBAa YMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBenMBOCTH
HEPABEHCTB MPHU 33/IaHHBIX 3HAYCHUSAX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Qbnacms onpedeieHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Penrenne nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezco pewenusn. Pewenue Kkeaopamuvix HepageHcmas:
UCNONb3068aAHUE CBOUCME U 2padura KeaopamuyHou @QYHKYuu, Memoo UHMEPBANos. 3anuch
peutenus KeaopamHo2o HepaseHCmad.

Pewenue yenvix u 0pobHO-payUuOHATbHBIX HEPABEHCING MEMOOOM UHMEPBAIO8.

CucreMbl HEPaBEeHCTB

Cucrtembl HEpPaBEHCTB C OJIHOM MEpeMEHHOW. PelieHue cucTeM HEpaBeHCTB C OJHOMU
MEPEeMEHHOMN: JIMHEHHBIX, KeadpamHbulx. V3o0pakeHue peuieHus CHCTEMbl HEpPaBEHCTB Ha
YUCJIOBOU MPSAMOM. 3aMKMCh PELIEHUS CUCTEMbI HEPABEHCTB.

DyHKUUH

IHousitue pyHKuHMHU

JlekapToBbl ~ KOOpPAMHATBl Ha  IUIOCKOCTH. (DPOpMHpOBaHHME  MPEICTaBICHHH O
MeTanpeIMETHOM TMOHATUU «KOOpAMHATh. CrocoObl 3ajaHus (QYHKIMHA: aHATUTHUYECKHH,
rpapuueckuii, Tabnuunelif. I'padux Qynkuuu. [Ipumeps! QyHKIUH, mosydaeMblXx B Ipoliecce
HCCIIEIOBAaHUS PA3IMUHBIX PEATbHBIX MIPOLIECCOB U peIIeHUs 33/1a4. 3HaYeHHe (QYHKIUU B TOUKE.
CpoiictBa (yHKUMI: 0OJAaCTh ONpEAETeHUs, MHOXXECTBO 3HAYCHUH, HYIH, MPOMEXKYTKH
3HAKOINIOCTOSIHCTBA,  YeMmHOCMb/HeuemHOCmy, TPOMEXKYTKHM  BO3pacTaHUs W YObIBaHHUA,
HaunOoJIbIlIee U HauMeHbllIee 3HaYeHus. VccnenoBanue QyHKIUU 1O ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.



Henpepuvignocmo ¢hynkyuu. Kycouno 3aoannvle pynkyuu.

JIuneiiHasa pyHKUusA

CoiicTBa u rpaduk nuHEHHOM GyHKINU. YTII0BOK K03(duument npsmoii. Pacnonoxenue
rpaduka JUHEHHON (YHKIUMH B 3aBUCHMOCTH OT €€ YIJIOBOTO Ko3((uIMeHTa u CBOOOTHOTO
uneHa. Haxoorcoenue  KoIuyuenmos auHelHol QYHKYUU N0 3A0AHHLIM  YCIOGUAM.:
npoxodicoeHue NPAMoU yepes 08e MOUYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOU
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOLL.

Keaaparnunas pyHkuus

CpoiictBa u rpaduk KBaapatuuHOW GyHKmm (mapabona). [locmpoenue epaguxa
Keaopamuunot @yHukyuu no mouxkam. HaxoxneHue Hynell KBaapaTUYHOM (QYHKIMH,
MHOJHCECmM8a 3HAUEHUL, NPOMENCYMKOE8 3HAKONOCMOAHCIMEA, NPOMENHCYMKOE8 MOHOMOHHOCTU.

O0paTHasi NPONOPUHOHAIBHOCTH

k
CpoiicTBa (hyHKIIUU Y = K y = —. I'mnepbouna.
X x

I'pajpuku gynkuyuii. Ilpeobpaszosanue epagpuxa gyukyuu y = f(x) 012 nocmpoenus

epagpuxos Qynkyuil 6U0a y = af (kx +b)+c -

Tpaduru dymayuii y =a+—<—, y— /x,y =%, y=|x-

X+b

IlocsienoBaTeIbHOCTH M IPOrPecCHH

YucnoBass  moCieAOBAaTENbHOCTh.  [IpUMeEpbl  YHCIOBBIX  MOCIEI0BATEIBHOCTEM.
beckoneunsie mocnemoBaTenbHOCTH. ApudmeTHdeckas Tporpeccusi W €€ CBOMCTBA.
I'eomerpuueckas mnporpeccus. QPopmyna obwje2o uieHa U CYMMbl N NEPEulX UleHO8
apugmemuueckotl u 2ceomempudeckoi npozpeccuil. CXooauasics 2eomempuyecKkas npozpeccus.

PemieHue TeKCTOBBIX 32124

3anayu Ha Bce apudMeTHYeCKHE el CTBUS

Pemenune TexcToBbIX 3amau apudmMerndeckum criocodoM. Mcnonbp3zoBanue Tabmiui, cxem,
YEepTEkKEU, IPYrUuX CPEACTB IPEACTABIICHUS IaHHBIX IIPU PEIICHUH 3aauH.

3anayu HA ABUKEHHUE, PA0OTY M MOKYNIKH

AHanu3 BO3MOXHBIX CUTYallUi B3aUMHOTO PACIIOJIOKEHUS OOBEKTOB MPHU MX JIBUKEHUHU,
COOTHOIIEHUSI 00bEMOB BBITIOJHAEMBIX padOT IIPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, IPOLEHTHI

Pemrenne 3agau Ha HaXOXJEHUE YAaCTH YMCIIa U yucia MO ero yactu. Peuienue 3agad Ha
MPOLIEHTHI U J0Ju. [IpuMenenue nponopuuii npu peieHny 3aaay.

Jlornueckue 3agadn

Pemenue nornyeckux 3anad. Peuierue 102uteckux 3a0a4 ¢ nomMowsbto epagos, mabauy.

OcHoBHbIE MeTO/AbI pelleHUs] TeKCTOBBIX 3aja4: apudmernyeckuil, anreOpanyecKui,
nepedop BapuaHTOB. [lepsuunvle npeocmasieHuss o Opyeux Memooax peuileHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CTaTuCTHKA U TeOpHs BEPOSATHOCTEH

Crarucruka

TabnuuHoe u rpaduueckoe MpeacTaBlIeHre JaHHbBIX, CTOI0UYaThIe U KPYrOBbIE JUarpaMMBl,
rpaduky, MpUMEHEHHE TuarpamMm U rpaduKoB AJisl OMIUCAHUS 3aBUCUMOCTEH peallbHbIX BEJTHYMH,
u3BJeUeHNe MHGOpMAIMU U3 Tabiull, guarpamMm U rpadukoB. OnucaTenbHbIE CTATUCTUYECKUE
MOKa3aTeIy YHCIOBBIX HA0OpOB: cpenHee apudmeruyeckoe, Meduana, HAUOOIbIIEe W
HauMeEHbIIIee 3HaUeHUsl. Mephl pacCeuBaHUS: pa3Max, OuUcCnepcus U CMaHoapmHoe OmKIoOHeHue.



CnyvaiiHass M3MEHYMBOCTh. VI3MEHUMBOCTH MNpU H3MEpEHUsAX. Pewaiowue npasuna.
3axkonomepHoCcmuU 8 UBMEHUUBBIX BETULUHAX.

CayuaiiHble coObITHS

CnygaiiHple OTBITHI (SKCIIEPUMEHTHI), JJIEMEHTApPHBIC CIy4allHbIE COOBITHS (HMCXOBI).
BepositHoct  snemeHTapHbIX  coObITHi. COOBITHST B CIyYailHBIX — JKCIIEPUMEHTax |
OJIArONMPUATCTBYIOIINE dJIEMEHTAPHBIC COOBITHS. BEpOSITHOCTH CIydailHBIX COOBITHIA. OMBITHI C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU CcOObITHSMU. Kilaccmueckue BEpOSITHOCTHBIE OINBITHI C
WCIIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue coovimuii ¢ nomowvio ouazpamm Jiepa.
IIpomusononoscnvle codbvimus, obveounenue u nepeceuenue codbvimuil. llpasuno cnoocenus
seposmuocmeti. Cnyuaiinwiti  6vlOop. I[Ilpeocmasnenue s3Kcnepumenma 6 6uoe oOepesa.
Heszasucumvle  cobvimus. Ymnoowcenue  eeposmnocmeii  mesagucumvlx  cobbimuil.
Ilocneoosamenvuvie nezagucumvle ucnoimanus. llpeacraBieHue o HE3aBUCHMBIX COOBITHSX B
KU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmuoocenus, nepecmanosku, ¢axmopuan uucia. Couemanus u YUCIO
couemanuti. Popmyna uucia covemanuu. Tpeyeonvnux Ilackans. Onvimol ¢ O0ILUWUM YUCTIOM
PABHOBO3MOJICHBIX INEMEHMAPHLIX cobbimull. Buvluucnenue eepoamuocmeti 6 ONbIMAx C
npumeHenuem KomMoOuHamopHvlx gopmyn. Hceneimanua bBepnynnu.  Yenex u  Heyoaua.
Beposmnocmu coovimuii 6 cepuu ucnoimanuti bepnynu.

Cnyuaiinsle eenuuunl

3Hakomcmeo co CAYHAUHBIMU BEUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayuatinvlx genuyur. Pacnpedenenue seposmuocmen. Mamemamuuecxoe odcuoanue. Ceoticmaa
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akoHe 6onvuiux yucen. Hsmepenue éeposmuocmeil.
Ilpumenenue 3axkoHa O6oMbUWIUX UUCEN 6 COYUONOUU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENCHUS 8 YPE3BbIYALIHLIX CUMYAYUSIX.

I'eomeTpust

I'eomerpuueckne purypsl

@urypsbl B reoMeTpHU H B OKPY:KaK01eM MHUpe

I'eomerpuueckas ¢urypa. @opMupoBaHue MPeICTaBICHUN O METaNpeAMETHOM MOHSATUU
«purypay.

Touka, muHUsA, OTPE30K, MpsiMasi, JIy4, JIOMaHas, IJIOCKOCTh, YToJ, OUcceKTpuca yria u ee
CBOICTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasi cummeTpusi reomeTpudeckux Quryp. LleHTpanbHas cUMMETpUS TE€OMETPUUYECKUX
dburyp.

MHOroyroJibHUKHU

MHOTOyrofnpHUK, €ro »5SJIEeMEHThl M €ro CcBOHCTBa. Pacro3HaBaHue HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buinykiavie u Hegvinykivle MHO20y20abHuKu. 1[paBUIIbHbIE MHOTOYTOJIbHUKH.

TpeyronbHuku. Bpicota, Menuana, OucceKTpuca, CpeaHss JIMHUS TPEYroJbHUKA.
PaBHOOEIpeHHBIN TPEYTrOJIbHUK, €r0 CBOMCTBA M MPU3HAKH. PaBHOCTOPOHHMI TPEYroJbHUK.
[IpsAMOYroabpHBIM, OCTPOYrOJIbHBIM,  TYHNOYIOJIbHBIM  TPEYrOJLHUKU. BHemHue  yrisl
TpeyroiabHuKa. HepaBeHCTBO TpeyroyibHUKA.

UYertbipexyronpauku. [lapammnenorpamm, pomO, NpSMOYroNbHUK, KBaJIpar, Tpamemus,
paBHOOenpeHHas Tparnenus. CBOMCTBA U MPU3HAKY MapajlieiorpaMMa, poMoa, IpsIMOYTOJIbHHKA,
KBaJpara.

OKpyXHOCTB, KPYT



OKpy)XHOCTb, KpPYI, HMX OJJIEMEHTbl U CBOWCTBA; ILIEHTPAJbHBIC M BIIUCAHHBIC YIJIBL.
KacarenbHast u cexywas K OKpYyXHOCTH, ux coticmea. BriicaHHbIe U OMUCAaHHBIE OKPYKHOCTH
JUISl TPEYTOJILHUKOB, Yemblpexy20ibHUKO8, NPAGUNbHBIX MHO20)201bHUKOS.

I'eomeTpuueckue purypsl B NnpocTpaHcTBe (00beMHbIE TeJa)

MHnozcoepannuk u eco snemenmol. Hazeanus MHO202PAHHUKOS C PA3HLIM NOJOJNCEHUEM U
Konuyecmeom cpareii. llepBUYHBIE TIPEACTABICHUS O THUpaMHje, Napajlieienunesae, MnpusMe,
cdepe, mape, MWIMHAPE, KOHYCE, UX 3JICMEHTAX M MPOCTCHITUX CBOUCTBAX.

OTHOmEeHust

PagencrBo puryp

CBoiiCTBa paBHBIX TPEYrOJbHUKOB. [Ipr3Haku paBeHCTBA TPEYrOJIbLHUKOB.

IMapanieJabHOCTh NPSAMBIX

[Ipu3Haku u CBOMCTBA TMapaJICNbHBIX MPSAMBIX. Axcuoma napannervrocmu Eexiuoa.
Teopema Daneca.

IlepnenauKkyJasipHble NPsAMbIE

[Ipsmoit  yron. Ilepmenaukynstp k mnpsmoi. Haxnonnas, npoeknus. CepeauHHBIN
MePIEHIUKYISP K 0Tpe3Ky. Ceolicmea u npu3HaxKu nepneHoOuUKyIspHOCmU.

Ilooooue

Ilponopyuonanvuvie ompesku, nooodue ¢ueyp. I[looobnvie mpeyeonvuuxu. Ilpusnaxu
noooous.

B3aumHoe pacnosioxkeHue IPsIMOA U OKPYKHOCTH, 08YX OKPYHCHOCELL.

HN3mepeHus U BbIYHMCICHUSA

Beanunnbl

[Tonsitue Benuuunel. [Inuna. M3mepenue aunbl. EAMHULBI n13MepeHus AivHbl. Bennunna
yria. ['pagycHas Mmepa yria.

[Tonsatue o momaan MWIOCKo GUrypsl U ee cBoiicTBax. 3mepenue miuomaneit. EauHutbt
M3MEPEHUS TUIOLIAN.

[IpencraBnenne 00 obveme u ero cpoictBax. M3mepenue oobema. Eaunuiibl namMepeHus
00BEMOB.

HN3mepeHus U BbIYHMCICHUSA

NHcTpyMeHTBl AJ11 U3MEPEHUH U MOCTPOCHUM; W3MEPEHUE W BBIYMCIICHUE YIJIOB, JJIMH
(paccrosiawmii), 1wiomaneil. TpuroHomerpuueckue (GYHKIMH OCTPOrO yIriia B MPSIMOYrOJEHOM
TpeyroibHuke Ipuconomempuyeckue @yHKyuu mynoeo yeniqa. BpluucieHHe 3IEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLICHHH. POpMyInbl IMJIOIIAIN
TpPEYrojbHUKA, MapajuieiorpaMmMa U €ro 4acTHBIX BHUAOB, (OPMYNBI JUIMHBI OKPYKHOCTH H
wiomaau kpyra. CpaBHeHue u Beiuucienue miomaneid. Teopema [udaropa. Teopema cunycos.
Teopema Kocunycos.

Paccrosinus

Paccrossnne Mexay toukamu. PaccrostHue OoT TOukM A0 TpSIMON. Paccmosuue medxicoy
Queypamu.

I'eomeTpuyeckue nocTpoeHus

I'eoMeTpuueckre MOCTPOCHUS I UILTIOCTPAIIMH CBONCTB T€OMETPUUYECKUX (DUTYD.

HNHCcTpyMeHTHI 1151 TOCTPOEHUM: UPKYJIb, TUHEWKA, YTOIbHUK. [Ipocmetiuiue nocmpoenus
YUpKylem U JUHelKoU: NOCMmpoeHue OUCCeKMPUCHl yend, NepneHOUKYIApa K NpaMou, yeid,
PAasHO20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO08 NO mpem CIOPOHAM, O8YM CIMOPOHAM U Y2lly MeHcOy HUMU,
CMOpOHe U 08YM NPUNEHCAUUM K Hell YeTaM.



enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBaHus

IIpeoGpazoBanus

[lonsstue  mpeoOpasoBanus.  IlpencraBieHne 0 METapeaIMETHOM  TOHSATHH
«tpeobpazoBanuey. I1odoobue.

JABukenust

OceBas M LEHTpaJibHasi CUMMETPHS, Nn0GOpOmM U napainenvuviii nepenoc. Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[Tonatue BekTOpa, NEHCTBUSA HAJ BEKTOpAaMHU, HCIIOJH30BAHHUE BEKTOPOB B (PHU3HKE,
PA3n0dHCeHUe 8eKMopa Ha CoOCMasgsaowue, CKAIapHoe npouzeedeHue.

Koopaunartsi

OcHOBHBIE IOHATHUS, KOOPOUHAMbL 8EKMOPA, PACCMOAHUE Mexcdy moykamu. Koopounamul
cepedunvl ompeska. Ypasuenus guzyp.

IIpumenenue 6ekmopogé u KOOpOUHaAm 015 peueHusi RPOCMeUUX 2eOMeMPUYECcKUX 3a0ay.

HcTropust MaTeMaTUKH

Bosnuknogenue mamemamuku Kaxk Hayku, smanvl ee paseumus. OcCHO8Hble paszoenvl
Mamemamuxu. Beioaowueca mamemamuKy u ux 6Knao 8 pazgumue HayKu.

beckoneunocmv muoocecmea npocmuix uucen. Yucna u onunsr ompesrkos. Payuonanvhole
yucna. Ilompedbnocmo 6 uppayuonanvrulx yuciax. Llxona Iughazopa

3apoorcoenue anceopvr 6 Hedpax apupmemuxu. An-Xopesmu. Poowxcoenue OykeenHoll
cumsonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus eonpoca o Haxodicoeruu popmyn KopHetl
aneebpauveckux ypasHenuil cmenenetl, donvuux yemoipex. H. Tapmanvs, oc. Kapoano, H X
Abenwv, 3. I'anya.

llosaenenue memooa KoopOuHam, no3801410ULe20 NepesooUms 2eomempuyecKue 00beKmuol
Ha 361K aneeopwl. Ilossnenue epaguxos pyukyuil. P. [exapm, I1. @epma. [Ipumepvt paziuunsix
cucmem KOOpouHam.

3aoaua Jleonapoo I[luzanckozco (@ubonauuu) o kpoaukax, yucia Quobonauuu. 3adaua o
waxmamuou oocke. Cxo0UMOCmb 2e0Mempuieckoll npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oeno, azapmuvle uepvl. Il DPepma,
b.I1lackane, A. bepuynnu, A.H.Koamozopos.

Om semnedenus k 2eomempuu. Ilughazop u ezo wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunbHvix MHO20y20MbHUKO0S8. Tpuccexyus yena. Keadpamypa
Kpyea. Yoeoenue kyba. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckuii. Hcmopus namozo nocmynama.

T'eomempus u uckycemeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax ysnamu Auaxcaeop, Spamocghen u Apucmapx o
pasmepax Jlynol, 3emau u Connya. Paccmosanus om 3emau oo Jlhymer u Connya. Hsmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. HU. Jlobauesckuil,
11.J1.Hebwiwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wixona mamemamuueckux u Hagueaykux Haykx,
paszsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.



Coaep:xanue Kypca MaTeMaTHKH B 7-9 ki1accax (yriy0/1eHHbIH YPOBEHb)

Auaredpa

Yucaa

PanmonanbHble yucia

CpaBHeHue palMOHaJIbHBIX yHcel. [leficTBus ¢ paunoHalbHbIMU 4uciaaMu. KoHeuHble u
OeckoHeuHbIe JecaTUYHbIe ApoOu. IlpeacraBieHne paMOHAIBHOTO YHCIA B BUJAC JECITUYHON
Ipoow.

HppanuoHajibHble YUCIA

[TonaTHE MppalMOHANBLHOTO 4Kcia. Pacrio3HaBaHue MppalMOHAIBHBIX Yncel. JlelcTBus C
uppaluoHaIbHBIMU uncaamMu. CBOMCTBA JEMCTBUI ¢ MppaluMoOHaIbHBIMU uuciaMu. CpaBHEHUE
MppalMOHANIbHBIX YKced. MHOKECTBO A€HCTBUTEIbHBIX YHCEIL.

[IpencraBieHus 0 pacIIMPEHUSX YUCIOBBIX MHOYKECTB.

ToxknecTBeHHbIE IPe0OPaA30BaAHUSA

YucinoBble 1 0yKBeHHbIE BbIPAKEHHS

Bripaxxenue ¢ mepemeHHOW. 3HaueHHe BbIpakeHUs. IlojncTaHOBKa BBIpaKEHHUI BMECTO
MEPEMEHHBIX.

3akoHbl apupmernyeckux jedcTBui. [IpeoOpa3oBaHHMs YHCIOBBIX  BBIPAKEHUH,
COJIeprKalliX CTENEeHH C HaTYpaJbHBIM U LEJIbIM MIOKa3aTeJIEM.

MHoro4jieHbl

OnpHowneH, cTeneHb oaHouwiIeHa. JledicTBuUs C omHOuwiIeHaMH. MHOTOYJIEH, CTENeHb
MHOIOYJIEHA. 3HAYEHHUs MHOTOWICHA. J[eHCTBHS C MHOIOYJIEHAaMU: CIIO)KEHHUE, BBIYMTAHHE,
yMHOXeHue, nenenue. [IpeoOpa3oBaHue 1eIOro BbIpakeHHUs B MHOrowieH. Dopmyiibl
COKpPAIlECHHOTO0 YMHOXEHUS: PA3HOCTh KBAJpaTOB, KBaApaT CyMMbl M pa3HOCTH. Dopmyrsl
npeoOpa3oBaHusl CyMMBI M PA3HOCTH KyOOB, KyO CyMMBI U pa3HOCTH. Pa3iokeHrne MHOTO YJICHOB
Ha MHOXXHUTENU: BBIHECEHHE OOIIEero MHOXUTENs 3a CKOOKHM, TPYNIHUPOBKA, HCIOJIb30BaHUE
($hopMyJT COKpaIIeHHOTO YMHOXEHHUs. MHOTOWIEHBI ¢ OJHON mepeMeHHOW. CTaHAapTHBIN BUI
MHOT'OYJIEHA C OJJTHOM NEPEMEHHOM.

Ksagpartubiii TpexuneH. KopHu kBaapaTHOro tpexwieHa. PasnoskeHne Ha MHOXUTEIU
KBaJ[paTHOro TpexuieHa. Teopema Buera. Teopema, oOparHas Teopeme Buera. Brijenenue
MIOJIHOTO KBajpaTta. Pa3noxeHne Ha MHOKUTEIH CIOCOOOM BbIICTICHUS MTOJTHOTO KBaIpara.

IlousiTue TOKIECTBA

ToxnectBenHoe npeobpazoBanue. [IpeacraBnenue o TOkKIAECTBE HA MHOXKECTBE.

JApoOHO-pannoHaIbHbIE BHIPAKECHUS

Anrebpandeckas ApoOb. [IpeoOpa3oBaHus BbIpaKEHUM, COAEpKAIIUX CTENEHU C LETbIM
nokasareneM. JlomycTUMble 3HAYeHHs] MEPEMEHHBIX B JIPOOHO-PAIIMOHATBHBIX BBIPAKEHUSX.
Coxkpamenue anrebpanyeckux apooeii. [IpuBenenue anreOpanyeckux 1apoOeil k oOmemy
3HameHareno. [leiicTBus ¢ anredpanyeckuMu JpoOsSMU: CIOXKEHHE, YMHOXKEHHUE, JICIIEHUE.

IIpeoOpa3oBaHue BeIpaKEHUH, COAEPIKAIIMX 3HAK MOTYJIS.

HppanuonajibHble BbIpaKeHHUS

Apudmernueckuil KBaApaTHBIM KOpeHb. JlomycThMble 3HAuY€HUS TEPEMEHHBIX B
BBIPQXKEHUAX, COJepXalluX apudmMeTndeckue KpajapaTtHele KopHU. IIpeoOpazoBanue
BBIpAXKEHUH, COJIEpKAIllUX KBaIpaTHbIE KOPHH.

Kopnu n-pix crenenei. JlomyctuMble 3HaUEHNS IEPEMEHHBIX B BBIPAXKEHUSX, COACPKAILNUX
KOpHHU N-bIX cTeneHei. [IpeoOpazoBaHue BbIpakeHUA, COEPIKALIMX KOPHH N-BIX CTETIEHEH.

CreneHb C paunMOHaJbHBIM MOKa3zareneM. [IpeoOpa3oBaHMe BBIpAXKEHMH, COJEpMKAIIUX
CTENEHb C PallMOHAIBHBIM MIOKA3aTENIEM.



YpaBHeHus1

PaBencrBa

UYucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus

IlonaTne ypaBHEHMS U KOpHs ypaBHeHus. IIpencraBiieHne 0 paBHOCWIBHOCTH YpaBHEHUU
U YPaBHEHUAX-CIIEICTBUSAX.

[IpencraBieHre O paBHOCWIBHOCTM Ha MHOXecTBE. PaBHOCWIIbHBIE HpeoOpa3oBaHUs
YpPaBHEHUU.

MeTtoabl pelieHUus1 ypaBHeHH

MeTtoibl paBHOCHIIBHBIX IPEOOpa3OBaHUN, METOJ 3aMEHbl NEPEMEHHOM, TpaduuecKuii
Metoa. Mcnonbs3oBanue cBOMCTB (QYHKIMM NPU pEeIIEHUH YpaBHEHHH, HCIOJIb30BaHUE TEOPEMBbI
Buerta nnst ypaBHeHU# cTEneH BhIIIIE 2.

JInHeiiHOe ypaBHEHHE U €r0 KOPHH

Pemrenne nuHelHbIX ypaBHeHHH. KosmuecTBO KOpHEW JIMHEMHOro ypaBHeHUs. JImHelHoe
YpaBHEHHUE C ITapaMETPOM.

KBaapaTHoe ypaBHeHHe U €r0 KOPHH

JIMCKpUMHHAHT KBaJApaTHOro ypaBHeHUs. PopMmyia KOpHEW KBaApAaTHOIO YPABHEHUS.
KomnuecTBO NENCTBUTENBHBIX KOPHEW KBAJpaTHOTO ypaBHEHUs. PelleHne KBaapaTHBIX
yYpaBHEHUM: rpapuecKuii METO 1 pelIeHUs, UCTIOIb30BaHuE GOPMYJIbI ISl HAXOKIEHUSI KOPHEH,
pasjoKeHue Ha MHOXKUTEIM, NOI00p KOpHEH C UCHOJb30BaHHEM TeopeMmbl Buera.
bukBanpaTHbie ypaBHEHHUs. YpaBHEHUs, CBOJIMMbIE K JMHEHHBIM M KBaApaTHbIM. KBaapatHoe
ypaBHEHHE C MapaMeTpoM. PeleHre mpoCcTeMIMX KBaJIpaTHBIX YPAaBHEHHH C IMapaMeTpamu.
Pemienne HEKOTOPBIX TUTIOB YpaBHEHUH 3 U 4 CTETICHMU.

JApoOHo-pannoHajbHbIe YPABHEHUS

Pemenne npoOHO-paiiOHAIEHBIX YPaBHEHUH.

Mpocreiimme uppauuoHaibHble ypaBHenus Buaa: |/ f(x)=a; \/f (x) = \/g (x)

Jf) =av f(x) vV, g(x) n ux pemenue. Pelenne uppanMOHAIbHBIX ypaBHEHHH BHa

f(x)=9(x).

CucreMbl ypaBHeHM

VYpaBHeHUE C ABYMs NEepeMEHHbIMHU. PenieHue ypaBHeHUM B LenblX uMciiax. JIMHeiHoe
ypaBHEHHUE C JABYMSI NepeMeHHbIMU. ['paduueckas mHTEprnpeTanys TUHEHHOrO ypaBHEHUS C
JBYMSI [IEPEMEHHBIMU.

[IpencraBnenne o rpaduyeckoil MHTEPIPETALMU TMPOU3BOJILHOTO YPAaBHEHUS C JBYMS
MEPEMEHHBIMU: JINHUHU Ha MIJIOCKOCTH.

IToHATHE cucTeMBI ypaBHEHUI. Pellienre cucTeM ypaBHEHUN.

[IpencraBnenue 0 paBHOCUIBHOCTH CUCTEM YPaBHEHUH.

MeTtonpl pelieHus CUCTeM JTUHEWHBIX ypaBHEHUH C NBYMSI NEpeMEHHBIMH Tpaduueckuit
METOJl, METOJ CJIOXKEHHUs, METOJ MOJCTaHOBKH. KOIMYEeCTBO pEIIEHUA CUCTEMBI JMHEHHBIX
ypaBHeHUH. CHucTeMa JIMHEWHBIX YPaBHEHUH C TapaMETPOM.

Cucrembl HENMHENHBIX YpaBHEHUN. METObl PElIeHHUs] CUCTEM HEIMHEHMHBIX YpaBHEHUHU.
Merton neneHusi, METO/1 3aMeHbI IEpeMEeHHbIX. OTHOPOIHBIE CUCTEMBI.

HepaBencrBa

Uucnossie HepaBeHcTBa. CBOICTBA YMCIIOBBIX HepaBeHCTB. lIpoBepka crpaBeIIMBOCTH
HEPABEHCTB IIPU 33/IaHHBIX 3HAYECHUSX NIEPEMEHHBIX.



HepaBenctBo ¢ mnepemenHoil. CTporue M HECTPOrME€ HEpaBeHCTBA. Jl0Ka3aTesIbCTBO
HepaBeHCTB. HepaBeHncTBa 0 cpeHUX I ABYX YHUCEI.

IlonATHE O pelIeHnH HepaBeHCTBA. MHOXKECTBO PELIEHNUN HEPAaBEHCTBA.

IIpencraBiaeHue 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeliHOE HEPaBEHCTBO M MHOXKECTBA €ro pelleHui. PelleHne JMHEWHBIX HEPaBEHCTB.
JInneliHOe HEPABEHCTBO C MAPaMETPOM.

KBagparHoe HepaBeHCTBO M ero pemieHus. PemreHne KBaJgpaTHBIX HEPaBEHCTB:
WCTIOJIb30BAHME CBOMCTB W TpaduKa KBAIpPaTUYHOH (DYHKIHMH, METOJ WHTEPBAJIOB. 3alucCh
peuieHus: KBaApaTHOIO HEPaBEHCTBA.

KBaznpaTHO€ HEPABEHCTBO C MAPAMETPOM H €TI0 PEIICHUE.

IpocreiiMe  WppaunoHansHble Hepasenctea Buma: L/ f(x)>a ; f(x)<a ;

\/f(x)>\/g(x) JF(x) > a

OO600111eHHbII METO UHTEPBAJIOB JJISl PELLIEHHUS] HEPABEHCTB.

CucreMbl HEPaBEHCTB

CucrtemMbl HEpPaBEHCTB C OJHOM NEpEeMEHHOW. PenieHue cUCTEM HEPAaBEHCTB C OJHOM
MEPEeMEHHON:  JMHEHHBIX,  KBaJpaTHBIX,  JPOOHO-pAllMOHAIBHBIX,  UPPAIMOHATbHBIX.
N3obpaxenue perieHus: CHCTEMbl HEPABEHCTB Ha YHCIIOBOM MPsAMOi. 3aMiCh PEIICHUSI CUCTEMBI
HEPaBEHCTB.

HepaBenctBo ¢ naBymss nepeMmeHHbIMU. lIpencraBieHne o peMIEHUH JIMHEHHOTO
HEpaBeHCTBa C JByMs MepeMeHHbIMU. ['paduueckas uHTeprnpeTalnysi HEpaBEHCTBA C JIBYMs
nepeMeHHbIMU. ['paduueckuit MeTO petieHusl CUCTEM HEPaBEHCTB C ABYMS IEPEMEHHBIMH.

D yHKUUHA

IHonsiTHe 3aBHCMMOCTH

[IpsimoyronpHas cuctema koopauHaT. @opMUpOBaHUE MPEACTABICHUNA O METATPEAMETHOM
MOHATHH «KOOPAUHATHIY. ['paduK 3aBUCHUMOCTH.

D yHKIUA

CrocoObl 3amaHusi (YHKIMH: aHAIMUTHYECKHH, Tpadudeckuit, Tabmuunbiii. ['padux
¢byukuun. [Ipumeps! QyHKIUH, MOTy4aeMbIX B MPOLIECCE MCCIEA0BAHUS PA3INYHBIX MPOLIECCOB
U pelleHus 3anad. 3HadyeHue (QyHKIuM B Touke. CBoicTBa (hyHKIMIL: 00JIacTh ONpeaeseHuUs,
MHO>KECTBO  3HA4YCHWMH, HYIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTD,
BO3pacTaHHe M yObIBaHHE, POMEKYTKH MOHOTOHHOCTH, HAaHOOJIbIIICE U HAUMEHbIIIEE 3HAUCHUE,
nepuoIu4YHOCTh. MccaenoBanue GyHKIUU 1O ee TpaduKy.

JIuneliHas pyHKUIMUS

CgoiictBa, rpaduk. YrioBoi kodddunueHT npsimoi. Pacnonoxkenue rpaduka TuHERHOM
(GYHKIMH B 32aBUCUMOCTH OT €€ KOA(PPUIIMEHTOB.

KBaapaTnunas pyHkumust

Cpoiicta. IlapaGoma. Iloctpoenue rpadpuka kBaapaTuyHod ¢yHKuH. [losoxkeHue
rpaduka KBaApaTHUHON (YHKIMK B 3aBUCUMOCTH OT ee Kodp@uuueHtoB. lcmonb3oBaHue
CBOMCTB KBaJpaTUYHON (HYHKIIMH [T pEIICHUS 3a/1a4.

OOpaTHasi NPONOPUUOHATBHOCTD

14
CaoiicTBa (hyHKIUH Y = K y = —. I'unepbona. [IpeacraBnenne 06 acUMOTOTax.
X X

Crenennast pyHKnus ¢ nmokasareJem 3
CoiictBa. Kyonueckas mapaboua.



@yHkuMH y — /X, y = ¥/x, y =|x|.lx cBoiictBa u rpapuku. Crenennas GpyHxuus ¢

II0Ka3aTeJIeM cTeneHu Oosbie 3.

[IpeoOpazoBanre rTpadukoB  (YHKIWI:  MapaUICNbHBIA  MEPEHOC, CHMMETPHS,
pacTshKeHHe/cxxaTue, OTpakeHHe.

[IpencraBienue o B3aUMHO OOpaTHBIX (PYHKIIHSX.

HenpepbiBHOCTS DYHKIIMH U TOYKHU pa3pbiBa QyHKIUH. KycouHo 3aganHbie QyHKIUH.

IlociienoBaTeIbHOCTH U IPOTPeECCHU

UucnoBas mnocnenoBarenbHOCTh.  [IpuMepbl.  becKOHEUHBIE — IIOCIENOBATEIBHOCTH.
Apudmernueckas mporpeccusi U ee cBoicTBa. ['eomerpudeckas mporpeccus. CyMMHpOBaHUE
NEpBBIX  4YJIEHOB  apuUPMETHYecKoll M  reomMeTpuueckod  mporpeccuid.  Cxonsumiasics
reoMerpuueckas  nporpeccus. Cymma  CXOAAIIEHCS  T€OMETPUYECKOW  IPOTPECCHH.
I"apmonnueckwii psa. PacxoInMocTs rapMOHHYECKOTO psa.

Meton MareMaTHyecKo HHIYKLIMH, €ro MpUMEHEHHe Ui BbIBOJa  (QopMy,
JI0Ka3aTeJIbCTBA PAaBEHCTB M HEPABEHCTB, PEILICHNUS 3a]a4 Ha AETUMOCTb.

Pemenne TeKCTOBBIX 32124

3anayu Ha Bce apudMeTHYeCKHe IeliCTBUS

Pemenune TexcToBbIX 3amau apudmernyeckum criocobom. Mcnonb3zoBaHue TaONHIl, CXEM,
yepTexel, Ipyrux cpeAcTB NMpeACcTaBIeHUS JaHHBIX IIPU PEILIeHUH 3aJauu.

Pemlenue 3aga4 Ha ABUKeHHe, PadOTy, NOKYNKH

AHanu3 BO3MOKHBIX CHUTYallMi B3aWUMHOTO PACIIOIOKEHUS OOBEKTOB MPHU MX JIBIKCHHH,
COOTHOIIIEHUSI 00EMOB BBITIOJTHIIEMBIX PAaOOT IIPU COBMECTHOM padoTe.

Pemrenue 3a1a4 Ha HaXo0KAeHHE YACTH YHUCJIA U YHCJIA 110 €ro YacTH

Pemlenue 3a1a4 Ha NPONLEHTHI, 10JIM, IPUMEHEHHUE MTPOTIOPLUN IPU PELICHUH 3a7a4.

Jlornyeckue 3axauu

Pemenue nornyeckux 3agad. Penenre 1oruueckux 3aiay ¢ moMoIbio rpados, Tabauil.

OcHoBHbIE MeTO/IbI pellieHns 3a/1a4

Apudmernueckuil, anreOpanueckuii, nepedop BapuantoB. [lepBuyHbBIE MpeaACTABICHUS O
JIPYrUX METOoJax pelieHus 3aaau (reoMmeTpudeckue u rpadudeckiue MeToIbl).

CraTncTuKa U TeopHsi BEPOATHOCTEM

Crarucruka

TabnuuHoe u rpaduueckoe NpeacTaBlieHre JaHHbBIX, CTOJI0YaThie U KPYrOBbIE JUAarpaMMBl,
U3BJIeUEHUE HY>KHON mHpopMmanuu. luarpammsl paccenBanus. OmnucarenbHble CTATUCTUYECKUE
MoKaszaTeiau: cpeiHee apudMmeTuyecKkoe, MeauaHa, HauOoJsblllee W HaMMEHbIIEe 3HAuYeHUs
gyucnoBoro Habopa. Ortkinonenue. CiydaiiHble BBIOPOCHL. Mepbl pacceMBaHUsA: pa3Max,
JHCTIepCUsl U CTaHJIAapTHOE OTKJIOHeHue. CBOWCTBA CpeHEro apu(pMETHUECKOTO U IUCIEPCUU.
CnyyaitHas W3MEHYHMBOCTh. VI3MEHUYMBOCTH TMpH H3MEpeHMsX. Pemiaromue mpaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEJINUNHAX.

Cay4aiiHble ONIBITHI M CJIy4YaliHbIe COOBITHS

CnyyaiiHble OTBITHI (SPKCIIEPUMEHTHI), JJIEMEHTapHbIC CIy4allHble COOBITHUS (HMCXObI).
BepostHocTn  sneMeHTapHbIX  coObITUH. CoOOBITHS B CIAyYalHBIX OJKCIEPUMEHTaX M
ONMaronpusATCTBYIOIINE dJIEMEHTapHbIE COOBITHSA. BeposTHOCTH ciydallHBIX cOObITHIL. OMBITH €
PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITHSMH. Kiaccudeckue BepOSTHOCTHBIC OMBITHI C
HCIOJIb30BaHMEM MOHET, KyOukoB. [IpencTaBieHne cOOBITHII ¢ MOMOIIBIO AUArpaMM Oiinepa.
[IpoTuBOMONOXKHBIE COOBITHSA, OOBEAMHEHHE M TepeceyeHue coObITHH. [lpaBuio crnoxeHus
BeposTHOCTel. Cryuaiinelii BbiOOp. HesaBucumsbie coObiTs. I[locnenoBaTensHbie HE3aBUCHMbIC



ucnbiTanud. IlpeacraBieHue 3KCIEpUMEHTa B BHUJAE JIEPEBA, YMHOXKECHHE BEPOSITHOCTEH.
HcnbiTanus 10 epBoro ycrnexa. Y ciaoBHas BEposATHOCTb. DopMmysia IOJHONW BEPOSITHOCTH.

DJIeMeHThl KOMOMHATOPUKH U UcnbITanus bepuyuim

[IpaBuno ymMHOKEHHs, NEpecTaHOBKH, (akropuan. CouyeTaHuss W YHCIO COYETAHHIM.
Tpeyronsauk Ilackans u OmHom HproroHa. OmbITEI ¢ OOJBIIMM YHCIOM PAaBHOBO3MOKHBIX
AJIEMEHTApHBIX COOBITHHA. BplunciieHne BEpOSTHOCTEH B OMNBITaX C MPUMEHEHUEM 3JIEMEHTOB
komOuHaTopuku. Vcneitanus bepuymnu. Yemex m Heynada. BepositHocTH coObITHH B cepuu
ucnblTaHui beprym.

I'eomeTpuyeckasi BepoOATHOCTh

CnyyaitHplii BbIOOp TOYKM W3 (QUIYpbl Ha IUIOCKOCTH, OTpE3Ka U JAYTU OKPYKHOCTH.
CnyyaitHblii BBIOOD YHMCIIa U3 YUCIIOBOTO OTPE3Ka.

Cay4aiiHble BeJTUYMHBI

JuckpeTHas cnydailHasi BEJIMYMHA M paCHpelesieHue BepoATHOCTEe. PaBHOMepHOe
JUCKPETHOE paclpeleseHre. ['eomerpudeckoe pacnpeneiaeHue BeposTHOCTel. Pacnpenenenue
bepnymnu. bunomuansHoe pacrnipenenenue. HezaBucumele ciydaiible BeanunHbl. Clio)keHue,
YMHOKEHUE CIIy4allHbIX BEJIMYMH. MaremaThuueckoe OXHJIaHWE W €ro CBOMCTBA. Jlucmepcus u
CTaHJAPTHOE OTKJIOHEHWE CIy4ailHOM BEIWYMHBI, CBOMCTBA aucnepcuu. Jlucmepcust umcia
ycriexoB B cepun ucnbiTanuid bepuymmu. Ilonstue o 3akone Oosbmiux uucen. M3mepenue
BEPOSITHOCTEN M TOYHOCTh M3MepeHus. [IpumeHneHne 3akoHa OOJIBIIMX YHUCEN B COLIMOJIOTHH,
CTpaxOBaHMHU, B 3/IpaBOOXPAaHEHUH, OOecrieueHun Oe30MacHOCTH HaceJeHUS B Ype3BbIUANHBIX
CUTYaLUsX.

I'eometpust

I'eomerpuueckne purypsl

@urypsl B reOMEeTPHH H B OKPY:KAaK0IeM MHpe

I'eomerpuueckas ¢urypa. BayrpeHHss, BHemHss obnactd Gurypsl, rpanuna. JIuanm u
o0nacT Ha IIOCKOCTH. Bhimykiias u HeBbinyKias ¢urypsl. Ilnockas u Hemockas GUrypsl.

Beinenenne cBoiictB 00bekTOB. POpPMHUpPOBAHUE MPEJICTABICHUM O MeTalpeIMETHOM
noHATUU «(purypa». Touka, OTpe30K, MpsiMas, JIyd, JIOMaHas, IJIOCKOCTb, yroj, OUCCEKTpHca
yrja " €e CBOMCTBA, BUJIbI YIJI0B, MHOTOYTOJIbHUKHU, OKPYKHOCTb U KpYT.

OceBas cumMmeTpusi reoMerpuueckux Quryp. LleHTpanpHas cUMMETpHsI T€OMETPUUYECKHX
¢buryp.

MHOroyroJibHUKHU

MHOroyrojipHuK, €ro 23J€MEHTbl M €ro cBoiicTea. [IpaBuibHBIE MHOTOYTOJIBHHMKH.
BrlnyKkiible 1 HEBBITYKIIBIE MHOTOYTOJIBHUKH. CyMMa YIJIOB BBIIYKJIOTO MHOTOYI'OJIbHHKA.

Tpeyronsnuk. Cymma yrioB TpeyrojbHUKa. PaBHOOEApEHHBII TpeyroibHUK, CBOMCTBA U
IpU3HAKU. PaBHOCTOpOHHMI TpeyrojipHUK. MenuaHbl, OMCCEKTPHUCHI, BEICOTBI TPEYTrOJIbHUKOB.
3ameuaTeNbHbIE TOUKU B TPEYroJIbHUKE. HepaBEeHCTBO TpeyroibHUKa.

YersipexyronpHuku. IlapannenorpamM, pomO, NpsMOYrojJbHHUK, KBaJIpaT, Tpareuus.
CBoiicTBa M MpHM3HAKM Mapajulejorpamma, pom0Oa, NpsAMOYrojbHHKa, KBajapara. Teopema
Bapunbona.

OKpyXHOCTB, KPYT

Wx snemenTsI U cBOMcTBA. XOp/bl U CEKYIIME, UX CBOMCTBA. KacaTenbHble U MX CBOMCTBA.
IlenTpanpHble M BIIMCAHHBIE YIJIbl. BricaHHbIE M ONMCAaHHBIE OKPYKHOCTH AJISl TPEYTOJIbHUKOB.
BrincanHbIE M ONIMCAHHBIE OKPYKHOCTH JUISl YETHIPEXYTOJbHUKOB. BHEBIIMCAHHBIE OKPYXHOCTH.
PaagukanpHast och.

@urypsl B npocTpaHcTBe (00beMHBIE TeJla)



MHororpaHHuk 4 ero 3jeMeHTbl. Ha3BaHMsI MHOTOTpaHHMKOB C Pa3HbIM IIOJIOXKEHUEM U
KOJIMY€eCTBOM IpaHell. [lepBuuHbIe IpeACTaBIEHUs O MUPaMUAAX, Napajuleenune1ax, Npu3Max,
cdepe, mape, MUIMHIPE, KOHYCE, UX JIEMEHTaX U MPOCTEHIITUX CBONUCTBAX.

OTHoEeHnst

PagencrBo puryp

CpoiicTBa U NPU3HAKKU PABEHCTBA TPEYTOJIbHUKOB. [lOMONHUTENbHBIE IPU3HAKU PABEHCTBA
TpeyroJpHUKOB. [Ipu3HaKy paBeHCTBa NapauIeIOrpaMMOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haky M CBOWCTBA MapajUICNIBHBIX NPAMBIX. AKCHOMa MapajuleIbHOCTH EBKiIMaa.
[IepBHuuHBIE IPEICTABICHNS O HEEBKJIMIOBBIX reoMeTpusx. Teopema Paneca.

IlepnenaukyasipHbie NpsiMbIe

[Ipsmoii yron. Ilepnenaukynsap k npsMoi. CepeaMHHBINM TNEPHEHAUKYISP K OTPE3KY.
CpoiicTBa U MPU3HAKY NMEPIEHAUKYISIPHOCTH NpAMbIX. HakIOHHBIE, MTPOEKIIMH, UX CBOICTBA.

IMonpoGue

[IponopumonanbHeie 0Tpe3ku, noaodue ¢uryp. IlonoOubie TpeyronbHuku. [lpusHaku
1o06ust TpeyroJpHUKOB. OTHOIIEHKE TUIOoNIa /el MOJ0OHBIX UTYP.

B3anMHoe pacnoJio:keHue NPSIMOM M OKPYKHOCTH, JIByX OKPY>KHOCTEH.

N3mepenust u BbIYUCICHUS

Beanunnbi

[Tonsitue Benuunnsbl. [InuHa. M3Mepenne myinHbl. EQUHIBI H3MEpEHUs JJTUHBI.

Bennuuna yrna. 'pagycHass mepa yria. CHHYC, KOCHHYC M TaHT€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA.

[TonsaTue o Tuomaam MIoCcKou GUrypsl U ee cBoiicTBax. M3mepenue mnomaneit. EnxuHutib
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne o6 oObeMe MPOCTPAHCTBEHHOW (GUTYpPHI M €ro cBOWCTBaX. M3mepenwme
o0bema. Equnuiiel nu3mepeHus 00beMoB.

HN3mepeHus U BbIYHMCICHUSA

NHcTpyMeHTBl AJ11 U3MEPEHUH U MOCTPOCHUM; M3MEPEHUE W BBIYMCIICHUE YIJIOB, JJIMH
(paccTosiHMif), TJIOHIAAEH, BBIYMCIEHUE DSJIEMEHTOB TPEYroJbHUKOB C HCIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX  cOOTHOowmeHU. Ilnomaau. @opmynsl IJIOMIAAM  TPEYroJbHUKA,
napajuieiorpaMma M €ro 4acTHBIX BUJOB, Tpameuuu, ¢opmyina ['epona, dopmyna miiomanu
BBIMTYKJIOTO YETHIPEXYroJbHUKA, (POPMYINBI JIMHBI OKPY)KHOCTU W IUlomiaau kpyra. [lnomane
KPYTOBOT'O CEKTOPa, KpyroBOro cermeHTa. Ilnomanp npaBuiibHOro MHOIOYT OJIbHUKA.

Teopema Iludaropa. IludaropoBsl Tpoiiku. TpuroHomerpudeckue COOTHOIICHHS B
MPSIMOYTOJIbHOM TpeyrojibHuKe. TpuroHoMerpuueckue GyHKIMH TYIIOTO yria.

Teopema kocunycoB. Teopema CHHYCOB.

Pemenune tpeyronpbHukoB. BblumciieHune yrioB. BsluMciieHHE BBICOTBI, MEIUaHBl U
OuccekTpucsl TpeyroipHuka. OptoTpeyroiabHuk. Teopema Iltonemes. Teopema Menenas.
Teopema Ueskl.

Paccrossnus

Paccrossnne mexnay toukamu. PaccTosiHME OT TOYkKM 10 mpsMoil. PaccrosHue mexny
¢burypamu.

PaBHOBenuKue U paBHOCOCTABIICHHBIE (PUTYPHI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEIMYMHBI YIJIa, IO U 00beMa (PUrypsl.

I'eomeTpuyeckue nocTpoeHns

I'eomeTpuueckue MOCTPOESHUS sl WIUTIOCTPALIMHM CBOMCTB T€OMETPUUECKUX (QUTyp.



HNHctpymenTs! Ui noctpoeHuit. Llupkyis, 1uHenka.

[IpocTeiimmie MOCTpOEHUS LUPKYJIEM M JMHEWKOH: MOCTpOEeHUE OHCCEKTPHUCHI YIia,
NEPIEHIUKYIIApa K IPSIMOM, yIiia, paBHOTO JaHHOMY.

[TocTpoeHue TpeyroiabHUKOB 10 TPEM CTOPOHAM, JBYM CTOPOHAM M YIIIy MEXIy HUMH,
CTOpPOHE U JABYM IpPUJIEKAILUM K HEH YIilaM, 1o Opy2um dJ1eMeHmam.

Jlenenue orpe3ka B JAHHOM OTHOIIEHUHU.

OcHOBHBIE METO/IbI PELLIEHUS 337a4 Ha OCTPOEHUE (METOJ F€OMETPUUYECKUX MECT TOYEK,
METO/I MapauIeIbHOTO IMEPEHOCA, METO CUMMETPHUHU, METOJT IOJOOHS).

Oransl pelieHus 3aad Ha IOCTPOEHUE.

I'eomeTpuyeckue npeodpasoBanus

IIpeoOpazoBanusn

[IpencraBienre 0 MeXNPEIMETHOM MOHITHM «IpeoOpazoBaHuey». I[IpeoOpasoBanus B
MaTtemaTHKe (B apudMeTuke, aredpe, reoMeTpuueckue npeoopa3oBaHus).

JABukenust

OceBast U LEHTpalibHas CUMMETPHH, IMOBOPOT U NapasuienabHbId mnepeHoc. KomOuHanum
JBUKEHHUH Ha TUIOCKOCTH U UX CBOMCTBA.

Ilonobue kak npeodpa3zoBanue

lomoterus. T'eomerpuueckue mnpeoOpa3oBaHMs KaK  CpPEACTBO  J0Ka3aTeabCTBa
YTBEPKACHHUM U pelIeHus 3a/1a4.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[lonsiTue BekTopa, AEHCTBUSA HaJl BEKTOPaMHU, KOJUIMHEAPHbIE BEKTOPBI, BEKTOPHBIN 0a3uc,
pas3oXeHue BeKTopa Mo Oa3UCHBIM BEKTOpaM. ENMHCTBEHHOCTh pa3ioXkeHUs BEKTOPOB IO
0a3ucy, CKaJIIpHOE IPOU3BEICHUE U €r0 CBOIMCTBA, UCIIOJIb30BaHIE BEKTOPOB B (PU3HKE.

Koopaunartsi

OcHOBHBIE NOHATHSA, KOOPAMHATHI BEKTOPA, PACCTOSIHHE MEXKIY TO4YkamMu. KoopauHartbl
cepeluHbl OTpe3Ka. YpaBHEHUs QUryp.

IIpuMmeHeHre BEKTOPOB U KOOPAMHAT Ul PEILICHUS TEOMETPUYECKUX 3a1a4.

Adounnas cucrema koopaunHat. Paanyc-BekTopbl Touek. LIeHTpoua cucTeMsl TOYEK.

Hcmopus mamemamuru

Bosnuknosenue mamemamuku kax uayku, smanvl ee pazeumus. OcnosHvle pazoevl
mamemamuxu. Bvloarowuecs mamemamuxu u ux 6K1ao 6 pasgumue HayKu.

beckoneunocmo mmnooicecmea npocmuix uucen. Hucna u onunst ompesrkos. Payuonanvivie
uucna. Ilompebrnocms 6 uppayuonanvuwix yucaax. Lllkona IHugazopa

3apooicoenue ancedbpvr 6 Hedpax apugpmemuxu. An-Xopezmu. Poowcoenue OykeeHHOlU
cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Ucmopus eonpoca o HaxodcoeHuu popmyn KopHeti
aneebpauveckux ypasHenuti cmenenet, oonvuux yemoipex. H. Tapmanwvs, /c. Kapoano, H.X.
Abens, D.Ianya.

Tlossnenue memooa Koopournam, nO38OAAOUWE20 NEPEGOOUMb ceoMempuyecKue o0beKmol
Ha A3viK aneeopul. Ilossnenue epaguxos pyuxyuii. P. /lexapm, I1. @epma. Ilpumepsl paznuunvlx
KOOpOUHam.

3adaua Jleonapoo Iluzanckozo (@ubonauuu) o kponukax, uucia Pubonavyuu. 3adaua o
waxmamuoii oocke. CX00UMOCMb 2e0MemMpUYECcKOU NPOPeccul.

Hcmoxu meopuu eepoamuocmeti. cmpaxogoe oeno, aszapmuvle uepbvl. 11. @Pepma, b.
Ilackanw, A. Bepnynnu, A.H. Koamozopos.



Om 3emnedenus x eeomempuu. Ilugazop u ezo wrkona. Danec, Apxumeo. Ilnamon u
Apucmomens. I[locmpoenue npasunbhbix MHO20y20abHUK0G. Tpuccekyusa yena. Keadpamypa
Kpyea. Yoeoenue xyba. Ucmopus yucia w. 3onomoe ceuenue. «Hauanay Esxnuoa. JI Diinep,
H.U. Jlobauesckuii. Ucmopusi namo2o nocmynama.

LI'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOWE20 MUPAQ.

Acmponomus u eeomempus. Ymo u xax ysmanu Aumaxcazop, Spamocghen u Apucmapx o
pasmepax Jlynoi, 3emau u Coanya. Paccmosanus om 3emau 0o Jlymet u Connya. HMzmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI.Dunep. HHU. Jlobauesckuu, I1.J1.
Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wixona mamemamuueckux u Hagueaykux Haykx,
pazeumue poccuiickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

3. TEMATUYECKOE ITNTAHUPOBAHUE

Maremartuka 5 xiacc

Ne n/m | Comepxanue matepuana Kon-Bo
4acoB

1. I'maBa 1. HarypanpHble uncna 20

2. I'maBa 2. CnoskeHue ¥ BRIYUTAHUE HATYPATbHBIX YHCET 33

3. ['maBa 3. YMHOKEHHUE U IeJICHUE HATYyPATbHBIX YHCEI 37

4, I'maBa 4. OGBIKHOBEHHBIE APOOH 18

5. I'maBa 5. JlecaTuunbie 1poou 48

6. [ToBTOpenue. Pemenue 3anau 14
Hroro 170




Ne i/t | U3yuaemsblit Mmatepuan B 6kinacce Kon-Bo
4acoB
1 [ToBTOpEHKE 4
1. I'maBa 1. JlenuMoCTb HaTypaJIbHbIX YHCEI 17
2. I'maBa 2. OGBIKHOBEHHBIE JPOOH 38
3. I'maBa 3. OTHOIIEHUS U TIPOTIOPIIH 28
4, ['naBa 4. PanioHanpHbIe Yncaa U ACUCTBUS HAJ HUIMHU 70
5 [ToBTOpEHME. 13
Hroro 170
Anrebpa 7
KJ1acc
No /it ConepxaHue Marepuana K-Bo yacoB
1 I'maBa 1 .JluneitHOE ypaBHEHUE C OJTHOM 15
MepEMEHHO N
2 ['maBa 2. 1ienple BEIpOKCHUS 52
3 I'maBa 3 .®yHKIIMN 12
4 I'maBa 4. Cuctembl TUHEHHBIX ypaBHeHUH ¢ AByms | 19
TIePEMEHHBIMU
5 [ToBTOpEeHUE M cUCTEeMaTH3alUsI Y4eOHOTO 4
Marepuana
Hroro 1029
Anrebpa 8 kimacc
No i/t CojepxaHue maTepuana KonunyecTBo 4yacoB
1 IloBTOpEHNE 44
2 I'maBa 1. AnreGpanyeckue apoOu 209
3 _Jx . 18 u
I'maBa 2. ®yHkuus y = . CBoiicTBa
KBaJIpaTHOTO KOPHS.
4 I'naBa 3. KBagparuunas ¢pynkuus. OyHkuus y = 164
k
X .
5 I'naBa 4. KBagpaTHble ypaBHEHMUSL. 209
6 I'maBa 5. HepaBeHcTBa. 174




IloBTOpEeHune 74

UTOIO 102y

Anrebpa -9kiace

Ne CopepxaHue marepuana KousmmuecTBo yacos
/T
1 HepaBeHcTBa M CUCTEMBI HEPABEHCTB 16
2 I'maBa 2. CucremMsl ypaBHEHUH 159
3 I'maBa 3.YUwncnoBslie hyHKITHH. 259
4 I'naBa 4. [Iporpeccu 164
) I'maBa 5. DneMeHTbl KOMOMHATOPUKH , CTATUCTUKH | 12 9
Y TEOPHUH BEPOATHOCTEN
6 [ToBTOpEHUE 179
WUTOTO 1029
I'eomerpusa - 7xiace
Nen/m | ConmeprkaHue matepuasa Kommuect
BO 4acoB
1 I'maBa 1. HauanpHbIE TEOMETPUUECKHUE CBEACHUS 10
2 I'mapa II . TpeyronsHuku 17
3 I'maga I11. ITapannenpHbIe IPsSMBIS 13
4 I'maBa IV .CooTHoIIeHHE MEX Ty CTOpOHAMU U yriiamu | 18
TpPeYrojJbHUKa
5 [ToBTOpEHME 10
HUroro 68
I'eomerpus - 8 kacc
Ne
Conepxanue Marepuana K-Bou
/T
I BBoaHoe noBropenue 2
I I'maBa V. YeTbIpexyroibHUKH 14
11 I'masa VI. ITmomans 14




v I'masa VII. [lonoOHBIE TPEYrOIBHUKH 20

\ I'masa VIII. OxpyxHOCTB 16

VI [ToBTOpEHME Kypca reoMeTpu 3a 8 Kiiacce 2
Hroro 68

I'eomertpus - 9 xmace

Ne n/m CopepxaHue Marepuana K-Bo u

I ['maBa [X. BexTopsl 8

I ['maBa X. Merox koopauHaT 10

I'maBa XI. CooTHOIIEHNS MEX Y CTOPOHAMU U

3 |yrmamu TpeyronpHuka. CkansipHOe MPOU3BeIeHUE 11
BEKTOPOB
4 I'maa XII. /InuHa OKpy>KHOCTH U ILTOIIAAb 12
Kpyra
5 I'masa XII. /IBmxenue 8
VI I'naBa XIY. HauvanbpHble cBeneHUs U3 8
CTEPEOMETPUHU
Vil [ToBTOpEHME Kypca reomeTpuu 3a 7-9 KiIaccel 9

Hroro

68
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