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Pabouass mporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHON MPOTrpamMMbl
oOmreoOpazoBaTenbHON ydeOHON MUCIUIUIMHBI «Marematnka: anrebpa, Hadaia
MaTEeMaTU4eCKOro aHaIMu3a; reOMETPUS» TUTS npodeccnoHaTbHBIX
00pa3oBaTEeIbHBIX OpraHu3anuu, PEKOMEHI0BAaHHON denepanbHbBIM
TOCY/IapCTBEHHBIM  AaBTOHOMHBIM  yupexaeHueMm «denepaqbHblii HMHCTUTYT
pa3zButus oOpazoBaHus» (PI'AY «DPHPO») B kauecTBe MPUMEPHBIX MPOrpaMM
JUI pealln3allud OCHOBHOM Mpo(deccroHalbHOM 00pa30BaTENbHON MNPOTrpamMMbl
CIIO Ha 6a3e OCHOBHOTO O0IIET0 00pa30BaHUs C MOJYYEHUEM CPEIHEro OOIIETo
oOpazoBanus. [Ipotokon Ne3 ot 21 wrons 2015r. (PerucrpanuoHHbli HOMED
petensun 384 ot 23 utons 2015r. DI'AY «DHPOy)

¢ Ilonoxenuem «O nopsnke pa3paboTKu U TpeOOBaHMI K COJAEPKAHUIO U
opopmiieHHI0 pPabOYMX MPOrpaMM Y4YEOHBIX JUCLUUIUIMH, NPOPECCHOHATIBHBIX
monyneir Ha ocHoBe PI'OC, ®MPO B KpaeBOM TOCYJapCTBEHHOM OOKETHOM
npodeccuoHaNbHOM 00pa30oBaTeabHOM YupekIeHun «HOopuinbCckuii TEXHUKYM
MPOMBINIJICHHBIX TEXHOJIOTUNA M CEPBHCA», YTBEPKIACHHBIM MPUKA30M ITHUPEKTOpa

HopuibCckoro TEXHHMKyMa MPOMBIIIJIEHHBIX TEXHOJOTWMA M  CepBHCA  OT
21.12.2018r. Ne 01-11/297.

Opranmzauusi-pa3padoT4uKk: KPAEBOE T'OCYAAPCTBEHHOE
BIOJDKETHOE [TPO®ECCHUOHAJIBHOE OBPA3OBATEJIbBHOE
VUPEXJEHUE «HOPWJIBCKNII TEXHUKYM  ITPOMBIIIJIEHHBIX
TEXHOJIOT'U1 1 CEPBUCA»
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1.NACIIOPT PABOYEHM ITPOI'PAMMbBI YUEBHOM
JANCHUIIJIMHBI «<MATEMATUKA»
1.1 Obs1acTh NpUMeHEeHHS NPOTPAMMBbI
[Iporpamma  y4yeOHOW  IUCUUIUIMHBI  SIBJISIETCS.  4YacTbl0  OCHOBHOM
npodeccruonanbHOl 00pa3zoBaTeabHON mporpaMMbl B cooTrBeTcTBUU ¢ PI'OC mo
npodeccun: 08.01.07 Mactep oOmIeCTpOUTENHHBIX PaOOT
1.2 Mecro y4eOHOW JUCHMILVIMHBI B CTPYKTYpe OCHOBHOI
npogeccHOHAIbLHON 00pa3oBaTeJIbHOM NporpamMMmbl: ydeOHas JUCITUILIMHA
«Marematuka» OTHOCUTCS K 0OHIe00pa30BaTeIbHOMY IIUKIY IPOTPaMMBI
cpenHero  oOmiero  oOpa3oBaHMsi W HampaBlieHa Ha  (opmupoBaHHe
CIEAYIOMMNX O0MX KOMIIETeH MM !
OK 1.-OK. 05
1.3 leau u 3aga4u y4eOHOI JUCHUIIMHBI- TPEOOBAHMS K pPe3yJbTaTamM
OCBOCHUSI TUCHUILIHHBI:

OO1ue 1enu n3yuyeHus: MaTeMaTHKU Pealu3yloTcs B YEThIPEX HAIPABICHUSX:

1) obuiee npeacraBiaeHue 00 UAECSX U METOJAaX MaTEMaTHKU;

2) UHTEJUIEKTYaJIbHOE PA3BUTHUE;

3) oBnaseHne HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

4) BocniUTaTEIbHOE BO3/ICHCTBHUE.

ConmepxaHue y4eOHOM JAHUCUUIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJIEP>KATEIbHBIMU JIMHUAMU O0y4YEHUS MaTEMaTHKE:

— anzedpauueckasa JAUHUA, BKIIOYAIOMIASl CUCTEMATU3ALMIO CBEICHHHA O
YUClIax; W3YyYEHUE HOBBIX M O0O0OOIIEHHE paHee HM3YYEHHBIX Olepanuil
(BO3BElIEHUE B CTEIEHb, M3BJIICUEHHUE KOPHS, JIOrapu(pMUpOBAHHUE, CHUHYC,
KOCHUHYC, TAHT€HC, KOTAaHT'€HC U OOpaTHbIE K HUM); U3yYEHUE HOBBIX BUIOB
YHUCJIOBBIX BBIPAKEHUW U (HOPMYJ; COBEPILIEHCTBOBAHHE MPAKTUYECKUX
HAaBBIKOB U BBIYMCIIUTEIILHON KYJbTYPBI, pacimpeHue "
COBEpIICHCTBOBAHUE alreOpanvyeckoro amnmapara, c(HOpPMHUPOBAHHOTO B
OCHOBHOM WIKOJIE, U €ro INPUMEHEHHE K PEIICHUI0O MaTeMaTHYECKUX H
NPUKJIAJAHBIX 33]1a4;

— meopemuKo-yHKUuoHaIbHaA AUHUA, BKIIOYAONIAs CUCTEMAaTU3aLUI0 U
paciiMpeHue CBEACHHM O (PYHKUIMAX, COBEPILIEHCTBOBaHHE TIpadUyecKux
YMEHUI; 3HAKOMCTBO C OCHOBHBIMH HJIEIMH U METOJAMU MaTEMaTUYECKOTO
aHayin3a B 00beMe, MO3BOJISIIOIIEM MCCIE0BAaTh 3J€MEHTapHble (PYHKINHU U
peliath npocTeiiine reoMeTpudeckue, GU3ndeckue U Jpyrue mpHuKiIaIHbie
3a/1aui;

—IUHUA YPAGHEHUNl U HepaeeHcme, OCHOBAHHAS Ha IMOCTPOCHUU U
UCCJIENOBAHUM  MAaTeMaTUYEeCKUX  MOJENEH,  Iepecekaromascsi ¢
anreOpanvyeckoll U TeOPETUKO-(QDYHKIIMOHATLHOW JIMHUSAMU U BKJIIOYAIOIIAs
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pa3BUTHE u COBEPIICHCTBOBaHUE TEXHUKHU anre0pandecKux
npeoOpa3oBaHUl I PEIICHUS ypPaBHCHWH, HEPaBEHCTB W CHUCTEM;
dbopMHpOBaHUE CTIOCOOHOCTH CTPOUTH M HCCIIENOBATh MPOCTEHIIIHNE
MaTeMaTUYeCKUe MOJIETM MpHU PEHIeHUH MNPUKIAAHBIX 3a]ad, 3aJad u3
CMEXHBIX U CHEIUATbHBIX JUCIUILINH;

— 2ceomMempuyecKan JAUHUA, BKIIOYAIONAS HArJsAHbIE TPEJICTaBICHUS O
MPOCTPAHCTBEHHBIX (DHUTYypax W HM3y4YCHHE HX CBOMCTB, (OpMHUpOBaHUE U
pa3BUTHE MPOCTPAHCTBEHHOIO  BOOOpPAXKEHUS, pa3BUTHE  CIIOCOOOB
FEOMETPUYECKUX HU3MEPEHUM, KOOPAUHATHOTO U BEKTOPHOTO METOJOB ISt
pelieHus MaTeMaTUYECKUX U PUKIAJIHbBIX 3a/1a4;

— cmoxacmuueckasa JAuUHUA, OCHOBAaHHAsg HAa pPa3BUTUU KOMOWHATOPHBIX
yYMEHUH, pe/ICTaBICHUN 0 BEPOSITHOCTHO-CTATUCTUUECKUX
3aKOHOMEPHOCTSIX OKpYy:karoiiero mupa. Paznenbl (TeMbl), BKIIOYEHHBIE B
co/iep’)KaHhe y4yeOHOW MUCIUIUIMHBI, SBIAIOTCA OOLIMMH JJIsI  BCEX
npoduneit npodecCuoHaNBbHOTO O00pa3oBaHUsI M TIpU  BceX 0Obemax
y4eOHOT0 BPEMEHH HE3aBUCUMO OT TOTO, SIBJISIETCA JIM yueOHasi TUCIMILINHA
«Marematukay 6a30B0Oi WU TPODUITBEHOM.

PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIUIIJINHBI

OcBoeHnue cojepkanus y4eOHOM TUCIMIUIMHBI «MaTemaTiuka» obecrieunBaeT
JTIOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:

JUYHOCMHBIX:

— copMHUPOBAaHHOCTH MPEACTABICHUM O MaTeMaTUKE KaK YHHBEPCAJIbHOM
A3bIKE HAyKH, CPEJCTBE MOJECIUPOBAHUS SBJICHUN U MPOLECCOB, UAEAX U METOJIAX
MaTEeMaTHKH;

— TIOHUMaHUE 3HAYUMOCTH MAaTEMaTUKH [UJIi HAYYHO-TEXHUYECKOTO
nporpecca, CGHOPMHPOBAHHOCTh OTHOIIGHHUS K MaTeMaTHKe KaKk K 4YacTH
oO0l11IeueIOBEYECKOM KYJIbTYphl 4e€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTHS
MaTEMAaTHKH, SBOJIIOIUEH MaTEMaTUYECKUX HJICH;

— pa3BUTHUE JIOTMYECKOTO MBIIIJIECHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUUYECKOMN KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOMMOM
JUIs Oyayien mpodeccroHaabHON IeITeIbHOCTH, ISl TPOIODKEHUS 00pa3oBaHus
¥ caM00Opa30BaHus;

— OBJIaJICHWE MATEMAaTUYECKUMHU 3HAHUSAMHU U YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHON  KW3HHW, JUISI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCHMIUIMH W JUCHMIUIMH TPO(PECCUOHAIBHOTO IMKJIA, JJI TOJyYCHHUS
oOpazoBaHus B 00JIaCTSIX, HE TPEOYIOIMX YriayOJeHHOW MaTeMaTHU4eCKOM
MOATOTOBKH;



— TOTOBHOCTH MW CIOCOOHOCTH K OO0pa3oBaHHWIO, B TOM YHCIE
caM000pa30BaHNI0, HAa TMPOTSHKCHUM BCEH KU3HU, CO3HATEIILHOE OTHOIIEHUE K
HEIMPEPHIBHOMY O0pPa30BaHUI0 KaK YCIOBUIO YCIENTHOW MpodeCcCHOHATBLHON U
OOIIECTBEHHOM ESITeIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITEIBHOM TBOPUYECKOW U
OTBETCTBEHHOM J1€ITEIbHOCTH;

— TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TIOJIE3HOW,  y4eOHO-HCCIIeI0BaTEIhCKOH,
MIPOCKTHOM U JPYTUX BUAAX ACATEIHHOCTH;

— OTHOIICHHE K TPO(PECCHOHATBHON MACATENHPHOCTH KaK BO3MOXKHOCTH
ydacThsi B~ PEIICHUH  JIUYHBIX,  OOIIECTBEHHBIX,  TI'OCYJAapPCTBEHHBIX,
oOIIIeHAIIMOHATBHBIX MPOOJIEM;

MemanpeomenHulix:

— YMEHHE CaMOCTOSITENIbHO OIpPEACNATh e ACSTEIBHOCTU M COCTaBISAThH
IJIaHBI  JICITEIBHOCTH; CaMOCTOSITEIPHO OCYIIECTBIIATh, KOHTPOJIUPOBATH |
KOPPEKTUPOBATh JCATEIHHOCTD, HCIIOJIB30BAaTh BCE BO3MOJXKHBIE PECYpCHI IS
JOCTIDKCHHSI TIOCTABJICHHBIX IIEJICH W peaju3alid TUTAHOB JICSITCIIBHOCTH;
BBEIOMPATH YCTIEITHBIC CTPATETUH B PA3IMYHBIX CUTYAIHX;

— YMEHHE TMPOJYKTUBHO OOMIAThCS M B3aMMOJIEUCTBOBATH B MPOIECCE
COBMECTHOM  JIESATENIbHOCTH, YYUTHIBATh MO3UIMH  JIPYTUX  yYACTHUKOB
nesaTeabHOCTH, 3 (PEKTUBHO pa3peiaTb KOH(PIUKTHL;

— BIIQJICHHE HaBbIKAMHU TO3HABATEIbHOM, Y4EOHO-UCCIEAOBATEIbCKON U
MPOEKTHOM JAESATENbHOCTH, HABBIKAMU pa3pelieHus] MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITCIIBHOMY TIOMCKY METOJIOB PEIICHHUS MPAaKTHIECKHUX 3a/1a4,
MPUMEHEHHUIO PA3IMIHBIX METOIOB MTO3HAHMUS,

— TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITENIbHOW WH(OpMAIMOHHO-
MO3HABATENILHOMN JIEATEILHOCTH, BKIIIOUasi yMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX HH(POpMAIUM, KPUTUYECKH OLECHUBATh U HHTEPIPETUPOBATH
uH(OPMAITUIO, TIOJIYIaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

— BJAJCHHE S3BIKOBBIMHU CpPEJCTBAMH: yMEHHE SICHO, JIOTUYHO W TOYHO
u3JIaraTh CBOIO TOUKY 3pEHHUS, UCIIOIH30BaTh aJCKBATHBIC SI3BIKOBBIC CPEICTBRA,;

— BIAQJCHUE HABBIKAMH TI03HABATENHLHON pediekcur Kak OCO3HaHHS
COBEpIIIAEMbIX JIEUCTBUM W MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTAaTOB W
OCHOBAHWI, TPAHMI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEILHBIX 33/1a4 U
CPEIICTB JIJIsl UX JOCTHKCHUS,

—  I[ENeyCTPeMJICHHOCTh B  TOUCKaX W  TPUHATHU  PEIICHUM,
CO00OPA3UTENHHOCTDh M MHTYHUIINS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHIA,
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy M TAPMOHHIO MUPA;



npeomMemHulX:

— c(hOPMHUPOBAHHOCTh TPEJICTABICHUNA O MAaTEMAaTHKE KaK 4YacCTH MHPOBOM
KyJbTYpbl M MECTE€ MATEeMaTUKH B COBPEMEHHOW IMBWIM3ALMU, CIOCO0aX
OMMCAHUSA SIBJIEHUW PEATbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEACTABICHUA O MaTEMaTHYECKUX TOHATUIX Kak
BAKHEMIINX MAaTEMAaTUYECKUX MOJIEINSAX, MO3BOJSIONIMX OIUCHIBATh M H3y4aTh
pa3Hbl€ MpOLECCHl U SBICHUS; MOHUMAHHE BO3MOYHOCTU AKCHOMATHYECKOTO
IIOCTPOEHHSI MATEMATUYECKUX TEOPHIL;

— BJIQJICHHE METOJAMH JI0KA3aTEJIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE UX
MIPUMEHATH, TPOBOAUTH JT0KA3aTEIbHBIE PACCYKACHHUS B XOA€ PEUICHHUS 3a/1a4;

— BJAJCHHE CTAaHJAPTHBIMUA TMPHUEMAMHU PEUICHHUS pPAlUUOHAIBHBIX U
UppalMOHAIbHBIX, TOKA3aTEIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHECHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOTPAMM, B
TOM YHCJE JUIS MOUCKA MYTH PELICHUS WM WUIIOCTPAUMU PELICHUS YPaBHEHUU U
HEPABEHCTB;

—  c(hOpMHpPOBAHHOCTH  MPEACTABICHUU 00  OCHOBHBIX  MOHSITHAX
MAaTEMATHYECKOT0 aHaJIn3a U UX CBOMCTBAX, BIAJICHUE YMECHUEM XapaKTEPU30BATh
noBeJicHre (YHKIUN, KCIOJIb30BAaHUE TOJYYEHHBIX 3HAHUW MJIS OMHCAHUA U
aHaJIN3a PeaAJIbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMMU IMOHATUAMHU O IUIOCKHUX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTH YMEHUS
pacrio3HaBaTh reOMETpUYECKHE (PUTYphl Ha 4YEpTEkKax, MOJCIAX U B pPeajbHOM
MUpE; MPUMEHEHUE U3YUYEHHBIX CBOMCTB reomeTpudeckux ¢uryp u Gopmyn s
pELICHUSI TEOMETPUYECKHUX 3a]1a4 U 3a]1a4 C MPAKTUYECKUM COJICPKAHUEM;

— c(OpPMUPOBAHHOCTh MPEACTABICHUN O MPOIECCaX U SBJICHUSIX, UMEIOLIUX
BEPOSITHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIbHOM MHpE,
OCHOBHBIX ITOHATHUSAX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUM HAXOIUTh U
OIICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B MPOCTEUIIUX MPAKTUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbBIX BEJIMYUH;

— BJIQJICHUE HABBIKAMU MCIIOJIB30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
MIpY PEILICHUY 3a]a4.

B pesynabrate u3ydyeHus y4dyeOHOW mporpaMmbl OOyYarOUIUICS HOJIKEH
3HATH/yMeThb.!
Auaredpa
®BLINIOJIHATE apuU(METHUECKHe HSHCTBHS HaJ 4YHCIaMHU, COuYeTass YCTHbIE H
NMCbMEHHBIE IPUEMBIL;
®HAXOUTh MPUOIMKEHHBIC 3HAUCHUS BEJIWYMH M TOTPEIIHOCTEH BBIYMCIICHUIM
(a0COMIOTHOM U OTHOCUTENILHOM );
®CpaBHMBATh YHUCIIOBBIE BHIPAKEHUS;



®HAXOJUTh OUIMOKH B MPEOOPA30BAHUIX U BBIYUCICHUSX;
®BLIUKCIISITH U CPABHUBATh KOPHU, BBITIOJIHATH MPUKUIKU 3HAUYCHUS KOPHSI;
e1peoOpa3oBaTh YUCIOBBIE U OYKBEHHBIE BBIPAXKEHUS, COIEPKAIINE PATUKAIIBI;
®BBINOIHATE pacyeThl MO (opMysiaM, COJEpKaIIUM pPaJUKaibl, OCYIIECTBIISS
HEOOXOJMMbIE TIOJICTAHOBKH M MPEOOPa30BaHMUS;
epeniaTh UppalMOHAIbHBIE YPABHEHMUS;
®3aNMChIBaTh KOPEHb N-i CTENEHU B BUJE CTENEHU C APOOHBIM MOKA3aTENIEM H
Hao00OpOT;
®BBIUHCIISTh CTENEHU C PALlMOHAIIBHBIM [T0KA3aTEIIEM;
® BBITOJIHATH IPUKUIKN 3HAYECHUS CTEIIEHH, CPAaBHEHUE CTEIICHEH;
e1ipeo0Opa3oBaTh YHCIOBbIE M OyKBEHHBIC BBIPAXKCHHS, COJEpIKAIllUe CTEICHH,
IIPUMEHSISI CBOMCTBA;
OCHOBBI TPUTOHOMETPHUH
®11300pakaTh YIJIbl BPALIEHUS HA OKPYKHOCTH, COOTHOCUTD BEJIMUUHBI yIIa;
®[IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA I BBIYUCICHUS
3HAYEHUU TPUTOHOMETPUUYECKUX (DYHKIIMI MO OJHON U3 HUX;
®[IPUMEHATh  OCHOBHbIE  (POPMYJIbI TPUTOHOMETPUM IPU  BBIUKCICHUU
TPUTOHOMETPUYECKOTO BBIPAKEHUS U €r0 YIPOILICHMUS;
®IIPUMEHATH  OOLIME  METOAbl  PEIICHUs  YpaBHEHUH MpU  pElICHUU
TPUTOHOMETPUYECKUX YPABHEHUM;
®0OTMEYaTh Ha KPYre pelIeHus MPOCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;
®IPUMEHSTH MOHATUS OOPATHBIX TPUTOHOMETPUYECKUX (DYHKIUU MPU PEIICHUU
YPaBHEHH;
DOyHKUMH U TPaPUKH
®yMETb ONPEIEIATH 110 (popMyJie MPOCTEHUIINE 3aBUCUMOCTH, BUbI I'Pa(UKOB;
®BbIpaXKaTh OJIHY MIEPEMEHHYIO YEPE3 APYTYIO;
®HAXOJUTh 00JIACTh ONpeIeNICHUs U 00JaCTh 3HaUeHUN (DYHKIUU;
®CTPOUTH M YNTATh TPAPUKU PA3TUIHBIX QYHKITUN;
eyiccieIoBaTh (DYHKITUH;
®COCTaBJISITh BUJIbI (PYHKIMI TIO TaHHOMY YCJIOBHIO;
epeniaTh 337a4l Ha SKCTPEMYMBI;
® BBLITIOJTHATH MPe0Opa3oBaHus rpadukoB (yHKINU;
® BLIYUCIIATH 3HaUeHUE (YHKIIUU 110 3HAYEHUIO apTYMEHTA;
®CTPOUTH TpaUKH TPUTOHOMETPUUECKHUX, IMOKA3ATENbHBIX, JOTapU(DPMHUUECKUX
(GYHKIIUN 1 BBITIOJHATH UX IPEOOpa30BaHUS;
®IIPUMEHATH CBOWMCTBA (DYHKITUU ISl CPAaBHEHUS 3HAYEHUN TPUTOHOMETPUUYECKHUX
byHKIINAN
Hauaja MaTeMaTH4eCcKOro aHajan3a
epeniaTh 3aJa4ud Ha NpUMEHeHHe (OPMYJIbl CyMMBbl OECKOHEYHO YOBbIBarOIIEH
reOMETPUYECKON POrPECCHH;
®[IPUMEHATH NpaBuia Auddepenumpoanus aia qudepeHurpoBanus QyHKIMMA;



epemaTh 3aJadyM Ha CBS3b MEPBOOOPA3HOW U €€ MPOW3BOJTHOMN; BBIYHCIIATH
MepBOOOPa3HYIO JUIsl TaHHOW (DYHKIIHH,
epemaTh 3a/ayd Ha MPUMEHEHWE WHTETpayia Il BBIYUCICHHS (U3MICCKUX
BEJIMYMH U IJIOIAJIEH;
®COCTaBJISITh YPAaBHEHUS KacaTeIbHOUN B OOIIEM BUJIE;
®IIPOBOJUTH C TIOMOIIBIO TPOW3BOAHOW HCCIEAOBaHUSA (QYHKIIUU, 3aJaHHOU
dbopmyoit;
®yCTaHABJIMBAThH CBSI3U CBOMCTB (DYHKITMH M MIPOU3BOIHOM 1O WX TpaduKam;
®[IPUMEHATHh TOHSTHE  MPOU3BOJHON [IJIi PEIICHHS 3a/lad Ha HaXO0XKIICHUE
HauOOJBIIEr0, HAMMEHBIIETO 3HAUCHUS U HA HAXOXKIECHUE IKCTPEMYMA;
YpaBHeHUs U HEPABEHCTBA
eperiaTh pallMoOHaIbHBIC, HPPANMOHATBLHBIC, YPABHEHUS U CUCTEMBI,
epemaTh  IOKa3aTelbHBIC,  JIOTAQpU(PMUYECKHE  YpPAaBHECHUS,  CHUCTEMBI,
HEPaBEHCTBA;
®ICII0JIb30BATh CBOMCTBA U rpapuKu (PYHKIIUI JIJIs1 PEIICHHs] YpaBHEHUI;
epeliaTh ypaBHEHHS C TMPUMEHEHHEM BCeX NpUEMOB (Pas3lIOKEHHUS Ha
MHOXUTEIIA, BBEJCHHUS HOBBIX HEU3BECTHBIX, TOJICTAHOBKH, TIPadUIECKOTO
METO/1a);
eperiaTh CUCTEMbI YPaBHEHUH C IPUMEHEHHEM Pa3JIMYHBIX CITOCOOO0B;
epeliaTh HEPABEHCTBA M CHCTEMbl HEPABEHCTB C MPUMEHEHUEM Pa3IMYHBIX
CIT0cO0OB;
®IPUMEHSATh MaTEeMAaTUYECKHE METOJbI /IS PEIICHUs COACPKATEIbHBIX 3a7a4 U3
pa3sIMYHBIX 00JIaCTEH HAYKU M TIPAKTHKH.
KoMmOuHaTOpHKA, CTATUCTHKA U TEOPHsI BEPOSITHOCTEl
® TIPUMEHSTH MTpaBUjIa KOMOMHATOPUKH MPH PEIICHUA KOMOWHATOPHBIX 3a/1a4;
e pemiath KOMOWHATOpHBIE 3aJaydl  METOJOM Iiepebopa U TO MPaBUITy
YMHO>KEHUS,
® MpUMEHATH (OPMYJBl I BBIYUCICHUS Pa3MEIICHUN, TEPEeCTaHOBOK H
COYETaHUM TP PEIICHUU 3a/1a4;
e mpuMeHATh popmyny OmHOMa HeroTOHA M TpeyronbHuK [lackans;
® pemiath NPAKTHYECKUE 3a/Jauyd C HCIOJIb30BAHUEM TIOHSATHM W TPaBUIl
KOMOWHATOPUKHU
® pelrath 3a7a41 Ha BHIYMCIICHUE BEPOSITHOCTEH COOBITHIA,
® pemrath MPAKTHYSCKUE 3a7aud Ha 0O0pabOTKY YHCIIOBBIX JAHHBIX, BEIYHMCIIATH
UX XapaKTePUCTUKH

I'eomerpus
¢ DaACIlO3HABAThb Ha 4YCPTCIKAX M MOJCIAX PA3JIMIHBIX CJIYydaCB B3dMMHOIO
PAaCIIOJIOKCHUA IIPAMBIX U HJ'IOCKOCTCIZ, APrYMCHTHUPOBATH CBOU CYKICHUS
® BbIIIOJHATb IIOCTPOCHUSA YITIOB MCKAY MNPSAMBIMU, HpHMOfI U IIJIIOCKOCTBIO,
MCKAY INNIOCKOCTAMM 11O OIIMCAHUIO U PACIIO3HABATh HMX HA MOJCIIAX;



® TPUMEHSTH MPU3HAKKM U CBOMCTBA PACIOJIOKEHUS MPSIMBIX U MIOCKOCTEH
MIpU pPENICHUU 3a/1ay;

e u300paxaTh Ha PUCYHKAX U KOHCTPYHPOBATH HA MOAENSX NEPIEHANKYISIPOB
Y HaKJIOHHBIX K IJIOCKOCTH, MPSMBIX, MAPAJICIBbHBIX TNIOCKOCTEN, YTIIOB MEXIY
PSMOM Y TIJIOCKOCTHIO M1 000CHOBATh MOCTPOCHUS,;

e pelarh 3aJa4yd Ha BBIYMCICHUE T'€OMETPUYECKUX BEJIMYMH; OMHUCHIBATH
paccTOssHUSI OT TOYKM JI0 IUIOCKOCTH, OT HPSIMOM 10 IIJIOCKOCTH, MEXIY
IJIOCKOCTAMH, MEXKY CKPCIIMBAIOIMIMMUCS MPSIMBIMHU, MEXKIY MPOU3BOJIHHBIMU
¢urypamu B IpoCTPAHCTBE;

e u300paxaTh Ha YEPTEKAX U MOJEISIX PACCTOSHUS U OOOCHOBBIBATH CBOUX
CYX/ICHUI;

® OIPEIECIATh U BBIUYUCIISTH PACCTOSIHUA B IPOCTPAHCTRBE;

IPUMEHSITH (POPMYJIBI U TEOPEMbI ITUTAHUMETPHUH IS PEIICHUS 3a]1a4;
CTPOUTH 1O 33JJaHHBIM KOOPJMHATAM TOYKH U TJIOCKOCTH;

HaxXOJUTh KOOPJAUHATHI TOYEK;

HaXOJINTh YPaBHEHUS OKPY>KHOCTH, Chephl, INIOCKOCTH;

BBIYUCIISITh PACCTOSIHUE MEXAY TOUKAMU;

® TIPUMEHSTh TCOPETUUECKUN MaTepuall IMpH PEIICHUM 3a7ad Ha JECUCTBUS C
BEKTOpPaMH, KOOPAUHATHBIN METO/T;

® [IPUMEHATH BEKTOPA JJIsl BBIUUCIICHUS BEJIUYUH YIJI0B U PACCTOSHUIM;

® OIKCHIBATh M XApPAKTEPU30BATh PA3JIUYHBIC BHJBl MHOTOTPAHHHUKOB,;

MEPEUYUCIIATh UX AJIEMEHTHI U CBOMCTBA;

¢ u300paxaTh MHOTOTPAHHUKU U BBITIOJIHSITH MOCTPOCHUSI HA U300PKCHUAX U

MOJICIIAX;

® BBLIUKUCIATH JIMHEHMHBIE DHJIEMEHThHI MW yIVIbL B  MHPOCTPAaHCTBEHHBIX

KOH(UTYpalHsIX, apTyMEHTHPOBATH CBOM CYK/ICHHS;

e u300paxaTh CEUCHHUs], pa3BEPTKH MHOTOIPAHHUKOB;

® BBIYUCIIATH IJIONIAAN TOBEPXHOCTEH;

® CTpPOUTH NPOCTEHIIME cedeHUus KyOa, MpU3Mbl, MUPAMUJIbI, MPUMEHSThH

(baKThl ¥ CBEJICHUS U3 TJIAHUMETPUH,

® [IPUMEHATh CBONCTBA CUMMETPUU MpPH PEIICHUU 3aj]lady; HCIOJb30BaTh

NPUOOPETEHHBIC 3HAHUS JJII UCCIICIOBAHUS M MOJCIMPOBAHUS HECIOXKHBIX

3aj1ad4;

e u300paxkaTb OCHOBHBIC MHOTOTPAHHUKHA U BBHINOJHATH PUCYHKU IO

YCJIOBUSIM 3a]1aY;

e u300paxkaTh Tejia BpaIlleHUS, UX Pa3BEPTKHU, CEUCHHUS,

e peliaTh 3aJ]aud Ha MOCTPOEHUE CEUYEHUM, BBIYMCICHHUE JJIMH, PACCTOSHUMH,

YIJIOB, IUIOLIAJCH;

® TIPOBOJMTH JOKA3aTEIbHBIC PACCYKICHUSI MIPU PEIICHUH 3a]1a4;

® TIPUMEHSTH CBOMCTBA CUMMETPUU TIPU PEIICHUU 3aJlady Ha Tejia BpalleHUs,

KOMOMHAIIMIO TEJI;
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® 1300pa)kaTh OCHOBHBIE KPYIJIBIE T€Ja U BBIIOJHATh PUCYHKH IO YCJIOBHIO
3a/1a4y;

® pemiath 33Ja4d Ha BBIYUCIICHUE IJIOMIAACH MIIOCKUX GUTYpP C TPUMEHEHUEM
COOTBETCTBYIOIIUX POPMYI U (PAKTOB U3 IJIAHUMETPUH;

e pemarhb 3a/1auu Ha BBIYKCIICHUE I OIEN (&7 IIOBEPXHOCTHU
IIPOCTPAHCTBEHHBIX TE;

1.4 KoJiu4ecTBO YaCOB HA OCBOEHHE nporpamMmmbl y‘l€6HOﬁ ANCHUIIJINHBI

MaxkcumanbHas yaeOHas Harpy3ka — 435
O0s13aTenbHas aynuTopHas yuebHas Harpyska — 301
CamocrosTenpHas paboTa oOyuatomerocs - 134

oOs3aTenbHas yueOHas Harpy3ka oOyuyatomierocst 301 yac:

| kypc - 131 yaca,
Il kypc — 170 gacos.
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2 CTPYKTYPA U COAEPKAHUE YYEFHOU JUCIUTLIMHBI

2.1 O0béM yueOHOM TMCUMIIMHBI U BUABI Y4e0HO#l padoThI

Buj yueOHoii padoTnl

Oovem uacoe

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 435
Oo0s13aTeIbHAS aYAUTOPHASA y4eOHAsl HATPY3Ka (BCero) 301
B TOM YHCJIE:

nabopaTopHbIE pabOTHI

MPAKTUYECKHE 3aHATHUS

| xypc -
9
KOHTPOJIbHBIE PaOOTHI 19
Il kypc-
10

KypcoBasi paboTa (IpoeKT) (eciu npedycmompeno) -
CamocrosiTesibHast padoTa 00y4arinerocst (Bcero) 134
B TOM YHCJIE:
Ilpopabomrxa  koucnekma nekyui. Paboma ¢ yuebHbiM 26
mamepuanom. Omeemul Ha KOHMPOJIbHBIE BONPOCDHL.
Pewenue 3aoau. 46
llooecomoska memamuueckux coooweHutl 29
lloocomoska memamuueckux peghepamos 6
Buinonnenue unousuoyanvroix 3a0anuti 14
PaGoTa ¢ monosHUTENBHOM TUTEPATYPOit 13

Jlughghepenyuposannwiit 3auém (1, 111- cemecmpot)

Hpomeafcymouuaﬂ ammecmauus 6 ¢0pM€ IK3AMeHna
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2.2.KajsengapHo TeMaTHuyecKkoe IJIAHMPOBAHNE U coJepxaHue ydyeOHoi qucuumiannubl «OYJ1.03 MaremaTtuka» | kypc

HanmenoBaHue Coaep:xxanue yueOHOro Mmarepuaja, npakTuieckue padorsl, O0bem 4acoB Yposenb
pa3esioB H TeM CaMOCTOsITeIbHAsA padoTa 00y4alIIHMXCH YCBOCHUS
llosmopenue [ToBTOpEHUE MaTepuaa
2 2
BBenenue MaremaTtuka B Hayke, TEXHUKE, SKOHOMHUKE, MH(POPMAIIMOHHBIX 1
TEXHOJIOTUAX M MNPAKTUYECKOM aesrenpHOocTU. Llenmn u 3amaum 1
M3Y4YEHUs] MATEMATUKH IIPU OCBOCHHUH NPOeccuid
Pa3znes 1. OCHOBBI TPHTOHOMETPHUH 12
Tema 1.1. Panpnannas mepa yrna. Bpamarensnoe nBuxenue. Cunyc,
OcHOBHBIE OHATHS | KOCUHYC, TAHT€HC U KOTAaHI€HC YHCIIa 1
TPUTOHOMETPHH
Tema 1.2 @opmyibl cioxeHus. DopMyIbl IPUBEAECHUS 1
OcHoBHBIC ®opMyiibl yaBoeHuss. @opMyIIbl IOJIOBUHHOTO yIia
TPUTOHOMETPHYECKHE 1 9
TOKIECTBA
Tema 1.3. [IpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIUH B 2
IIpeoGpa3zoBanue MPOM3BEICHUE U MPOU3BEACHUS B CYMMY
NPOCTEeHIINX BolpakeHre TPUrOHOMETPUYECKUX (PYHKIIUHN Yepe3 TAHTE€HC 1
TPUTOHOMETPUYECKHX | OJOBUHHOTO apryMeHTa
BBIpPaKeHU I KonrposabHasi padora Nel 1
Ilpakmuueckue 3anamusn:
— PamaHHBbIil METO U3MEPEHNS YTIIOB BPALICHUS U CBS3b C
IpagyCHON MEpPOU. 5

— OcHOBHBIC TPUTOHOMCTPHUUICCKUC TOKICCTBA.

— OOopMyIIBI CIOKEHUS.
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— @opMyIIbl YIBOCHHUS.

— [IpeoOpa3zoBanue CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B

POU3BE/IEHUE, MPEOOPA30BAHKE TPOU3BEICHUS
TPUTOHOMETPUUYECKUX (PYHKIIHHI B CyMMY.

Camocmoamenvhnasn padoma o0yuaOuuxcs:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonwvim
mamepuanom. Omeenuvl Ha KOHMPOJIbHBIE BONPOCDHL.

Pewenue 3adau.

1loo6op u npopabomra 0ONOJHUMENLHOU TUMepamypbl.

Iloocomosums coobwenue: « Pazeumue mpueconomempuuy,
«Tpueonomempuuecxkue Qhynxyuuy»

Buinonnenue unousuodyanvrolx 3a0anuii

RN (RN e N

Paznen 2. ®yHkuuu

Tema 2.1.
DYyHKUUH, UX
CBOMCTBA U rpaguKku

Oyukiuu. O61acTh onpeeseH!s] 1 MHOKECTBO 3HAUCHU;
rpaduk GyHKIMH, TOCTpoeHUE rpaduroB HyHKINN, 3aIaHHBIX
Pa3IMYHBIMH CTIOCOOAMH

CaoiicTBa (PyHKIIUU: MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTb,
OTPAaHUYEHHOCTh, NIEPUOJUYHOCTD

[IpomexyTkH BO3pacTaHus U yObIBaHUS, HAMOObILIEE U
HAaMMEHbIIIEE 3HAYEHUSI, TOUKH SKCTPEMyMa

['paduueckas uaTepnperanus. [Ipumepsb! GyHKIIHMOHATBHBIX
3aBHCHMOCTEHN B pEAIbHBIX MPOIIECCAX U SIBICHUSIX

Apudmernueckue oneparuu Haa QyHkiusaMu. CrioxHas GyHKINAS

(xomnoszunus). Ilonamue o nenpepwvigHocmu QyHKyuil

Oo6patHbie hyHKIMU. Obacmeb onpedeneHus U MHOHMCECHE0
3HaueHutl oopamuou hyuxkyuu. I pagux oopamuoil hynkyuu
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Tema 2.2.
Tpuronomerpuuyeckue

bynkunmn

Omnpenenenus QyHKIMM, UX CBONCTBA U TpadUKy.
[IpeoOpazoBanus rpadukos. [lapaniensHplil mepeHoOC, CUMMETPUS
OTHOCHUTEJIBHO OCEH KOOPJMHAT U CUMMETPHS OTHOCUTEIHHO
Hayayia KOOPJAUHAT, CHMMETPHSI OTHOCUTENBHO MPSIMOU Y = X,
pacTsHKEHUE U CKaTHE BIOJIb OCEM KOOPAUHAT

KontpoabHasi pabora Ne2

Ilpakmuueckue 3anamusn:
— [Ipumepsl 3aBUCHUMOCTEN MEXY IEPEMEHHBIMU B PEAIIbHBIX

npoueccax U3 CMeXHbIX JUCHUIUIMH. OnpezeneHue
dbynkuuii. [Toctpoenue u urenue rpadukoB QyHKITUH.

— HUccnenoBanue pyHKIUU.

— CBolicTBa JINHENHOM, KBAIPATUYHOW, KYCOYHO-JIMHENHON U
IpoOHO-TMHEeNHHON GyHKIMA. HenmpepbiBHBIE 1
nepuoanyYeckue QyHKIUU.

— CgoiicTBa u rpaduKu CUHYCa, KOCUHYyCa, TAHTEHCA U
KOTaHTeHCa.

— Oo6parsble pyHkuMH U ux rpadpuxu. OOpaTHbIe
Tpuronometpuueckue Gpynkiuu. [IpeodpazoBanus rpaduka
dbynkuuu. ['apmonnyeckue konedbanus. [Ipuxmanupie
3a/1au.

Camocmoamenvhaa paboma ooyuarowguxca:

IIpopabomxa xoncnexma nexyuil. Paboma c yuebnwvim
mamepuanom. Omeemvl Ha KOHMPOJIbHbIE BONPOCDHL.

Pewenue 3aoau.

Ilooecomosums coobwenue: « Pazeumue nonsamus (pyHxyuuy

N W B+~ |00
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Buinonnenue unousuoyanvuwix 3a0anutl

Paznen 3.

TpuronomerprnyecKkue ypaBHeHUsl 1 HEPABEHCTBA

12

Tema 3.1
Tpuronomerpuyeckue

YPABHEHHUS U
HepaBeHCTBA

OOpatHbIe TPUTOHOMETPUYECKUE (DYHKIIMH. APKCHHYC,
aApPKKOCHHYC, apKTaHT€HC

[IpocTenmme TPUroHOMETPUIECKNE YPABHEHUS

[Ipocreiinine TPUrOHOMETPUYECKHE HEPABEHCTBA

Konrpoabnas padora Ne3

RN e

Ilpakmuueckue 3anamus:
— OOpatHble TPUTOHOMETPUUECKHE (PYHKIIUU: apKCUHYC,
apKKOCUHYC, apKTaHT€HC
— IIpocrelinive TPUrOHOMETPUUECKHUE YPABHEHUS U
HEpPaBEHCTBA
— Penienne TpUroHOMeTpUYECKUX YPaBHEHUN U CUCTEM

Camocmoamenvhana padoma ooyuaOwguxca:

Ilpopabomra xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemsi Ha KOHMPOIbHbIE BONPOCHL.

Pewenue 3aoau.

Iloo6op u npopabomra 0ONOIHUMENLHOU TUMEPanmypbl.

Buinonnenue unousuoyanbuuix 3a0anutl

NI, W N |00

Pazoen 4. ' eomempusn

Tema 4.1
IIpsimble u
IUIOCKOCTH B
MPOCTPAHCTBE

Copepxanue y4eOHOro MmarepuaJjia

B3anMHOe pacnoio)keHue JBYX MPAMBIX B IPOCTPAHCTBE

[TapaiutennbHOCTH MPSIMOM U TWIOCKOCTH. [TapamienbHOCTh
IIJIOCKOCTEN

KontpoabHas padora Ne 4

IlepneHAUKyJISIPHOCTD NPSIMOM U INIOCKOCTHU

Rl N
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[lepnenanKyIsip ¥ HAKJIOHHAs

YTIIbl MEX]TY IPSIMOW M THIOCKOCTBIO. JIBYTpaHHBIN YroJ

Vil MexIy III0CKOCTAMU. [lepneHauKyIsIpHOCTb IBYX
IJIOCKOCTEN

I'eomeTprueckue npeoOpazoBaHus NPOCTPAHCTBA: NapaUICIbHBIN
NEPEHOC, CHMMETPUSI OTHOCUTEIBHO MIOCKOCTH

[TapamensHOE MpOeKTUpOBaHUE. [110uadb Opmo2oHaIbHOU
npoexkyuu. I300paskeHne NpocTpaHCTBEHHBIX PUTYD

KontpouabHasi padora Ne 5§

Hpaxmuuecxue 3anamusn.
— HpI/ISHaKI/I B3aMMHOI'O PACIIOJIOKCHHUA IIPAMBIX.

— YroJ MeXAy NpsiMbIMHU. B3anMHOE pacronokKEeHUe MPSIMbIX
Y IUIOCKOCTEHN.

— [leprienaANKYISp U HAKJIOHHAS K TIJIOCKOCTH.

— YT0JI MEXAY NPSIMOM U TIOCKOCTHIO.

— Teopembl 0 B3aUMHOM pacIoaoKEHUH NPSIMOU U
IJIOCKOCTH.

— Teopema o Tpex nepneHanKyIsapax.

— [Ipu3Haku u CBOMCTBA MapaJuIeIbHbIX U
MEePIEHAUKYJISIPHBIX MIOCKOCTEM.

— PaccrostHue OT TOYKM 710 THIOCKOCTH, OT MIPSMOU J10
IJIOCKOCTH, PACCTOSIHUE MEXKAY IIOCKOCTSIMU.

— PaccTosinrue Mexay CKpeIMBatOIIUMUCS TPSIMbIMHU, MEXKTY
MPOU3BOJILHBIMH (PUTYpaMH B IPOCTPAHCTRBE.

— [lapannenpHO€ MPOEKTUPOBAHUE U €TO CBOMCTBA.
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— Teopema o miIonIaan OPTOrOHATBLHON MPOEKIINH
MHOTOYTOJIbHUKA.

— B3auMHoe pacnonokeHrue mpoCTpaHCTBEHHBIX PUTYD.

Jupghepenyuposannuiit 3auém 1
Camocmoamenvnasn paooma odyyaouuxcs: 8
Ilpopabomra xoncnekma nexyuti. Paboma c yueonvim 2
MaAmMepuaiom.
H3zyuenue oononnumenvrou rumepamypol. Omeemsl Ha 1
KOHMPOJIbHbIE 80NPOCYHL.
Pewenue 3aoau. 2
Iloocomosums pechepam: «llapannenvroe npoekmuposanue 2
Buvinonanenue unousuoyanvruix saoanuti 1

Tema 4.2. Conep:kanue y4e0HOr0 MaTepuaJa 12

Koopaunarsl n [IpsimoyrosibHas (IeKapTOBa) CUCTEMa KOOPJUHAT B

BEKTOPBI MIPOCTPAHCTBE. 1
Dopmysia pacCTOSHUAS MEXAY JBYMsSI TOUKaAMHU.
Bekropel. Moayns BekTopa. PaBeHcTBO BEkTOpOB. ClioxkeHne 1
BEKTOPOB. YMHOXKEHUE BEKTOPA HA YHUCJIO
Koopannate! Bekropa. CKaJIspHOE TPOU3BECHUE BEKTOPOB 2
YpaBaeHnus cepbl, IOCKOCTH U MPSIMOUN 1
Pa3noxeHune BeKTOpa Mo HalpaBJICHUSIM 1
Yron mexay aByMms Bektopamu. [Ipoeknus BekTopa Ha OCh
Hcnonb30BaHre KOOPAUHAT U BEKTOPOB MPH PELICHUH 1
MaTeMaTUYECKUX U MPUKIAJIHBIX 3a/1a4
KourposbHasi padora Ne 6 1
Ilpakmuueckue 3anamus: 4
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— JlexapToBa cucTeMa KOOpJIMHAT B IPOCTPAHCTBE.
PaccrosiHne Mex1y TOUKaMu.

— JlercTBUs ¢ BEKTOpamu, 3aJaHHBIMU KOOPAWHATAMH.
CkansipHoe IpoOU3BEJICHHE BEKTOPOB.

— BekTopHoe ypaBHEHHUE NMPSIMOM U INIOCKOCTH.

— YpaBHEeHUE OKPY>KHOCTH, Chephl, INIOCKOCTH.

— Hcnonp30BaHne BEKTOPOB MPH T0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUH.

Camocmoamenvhaa padoma ooyuaowguxca:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeenuvl Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3aoau.

Ilooecomosums coobwenue: «/[ekapmosvl KOOpOuHamvl 8
NPOCMpPAancmeey

N W — | ©

Hanucamw peghepam no meme. « Bekmophoe 3adarue npsamvix u
NJIOCKOCMel 8 NPOCMPAHCIBEE)

Buinonnenue unousuoyanvrolx 3a0anuti

Pa3znea 5. Hauaina MaTeMaTHYeCKOro aHAJIU3A

36

Tema 5.1.
IMocaenoBaTeJ ILHOCTH

CnocoOblI 3aJaHus U CBOMCTBA YHCIIOBBIX ITOCIEI0BATEILHOCTEM.
Ilonamue o npedene nocredosamenvhocmu. Cywecmeosarue
npeoena MOHOMOHHOU 02PAHUYEHHOU NOCe008aAMeNIbHOCU

CymMmupoBaHue Tociie/loBaTeIbHOCTEN. beckoHeuHo yObIBaromas
reOMETPHUYECKAs IIPOIPECCUSI U €€ CyMMa.

Tema 5.2.

[ToHsiTHE O MPOU3BOAHON PYHKIIMU, €€ T€OMETPUUECKHUI U
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IIpousBoanas
bynkunn

(bu3HYecKuil CMBICIT

HpOI/IBBO,ZIHble CYMMBI, pa3HOCTH, ITIPONU3BCACHUS, HACTHOT'O

[Ipou3BoAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHA.
[TpousBoHast 06paTHON PYHKIIMK U KOMIO3HIIMK (PYHKIUH.

KontpoabHasi padora Ne 7

YpaBHEHHE KacaTelbHOU K rpaduKy QYyHKIIUU

[IpumMeHeHre mporu3BOAHON K UCCIEAOBAHUIO (DYHKIIMM U
MOCTPOEHUIO rPaPUKOB

= INEE DN

Bropas nmponsBoHas, €€ TeOMETPUUSCKUN U PU3NICCKUI CMBICIT.
HaxosxaeHnue ckopocTu Jyisl mpoliecca, 3aJaHHoro GopMyIion u
rpaduxom

[IpuMeph! UCITOIB30BAHUS TPOU3BOIHON JIJISI HAXOKACHUS
HAWJIy4IIETO PENICHUS B MPUKIAJHBIX 3a/1a9ax

KounrpoJsabHas padora Ne 8

Hpaxmuttecxue 3anamusn:
— Yucnosas IIOCJICA0BATCIbHOCTD, CITOCOOBI €€ 3aJaHuA,

BBIYMCIICHHS YIEHOB MociaeaoBaresbHocTu. [Ipenen
MOCJeA0BaTEIbHOCTU. beckoHeuHO yObIBaroIas
reOMETpUYECKast TPOTPECCHS.

— [IpousBoaHas: MEXaHUYECKUA U T€OMETPUUYECKUI CMBICI
IIPOU3BOJHOM.

— IIpaBuna u popmynsl auddepeHmpoBaHus.

— Tabnuua nporu3BOAHBIX JIEMEHTAPHBIX (DYHKIIUMA.

— IIpousBoaHas CIOKHON QPYHKIUU.

— [IpousBoaHas TPUTOHOMETPUIECKUX (DYHKITUN.

— YpaBHeHuUe KacaTeabHOM B 0011IeM BUJIC.

20

20




— IIpusnak Bo3pactanus (yObiBaHus) GyHKITUH

— Haxoxienue HanOOoJIbIIeT0, HANMEHBIIIETO 3HAYCHUS U
AKCTPEMaIbHBIX 3HAUYCHUN (DYHKITUH.

— HccnenoBanne QyHKIUU C TTOMOIIBIO TPOU3BOTHOM.

Camocmosamenvnuan padboma oodyuarouwuxcs. 7
Ilpopabomxa xoucnexma nexyutl. Paboma c yuebHnvim 2
mamepuanom. Omeenul Ha KOHMPOJIbHBIE BONPOCHL.
Iloozomoska coobwenus « M3 ucmopuu ougpepenyuanrono2o 2
ucuucieHus» 015 npogedeHus beceovl
Pewenue 3a0au 2
Paboma c dononnumenvroti rumepamypoti 1

HNTorosoe noBropenue 3a | kypce 15
Ilpakmuueckue 3anamus.

— OcHoOBHbIE (OPMYIIBI TPUTOHOMETPHUH

— [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUIM

— Pemenne TpuroHOMETpUYECKUX YpaBHEHUN

— Penienue TpuroHOMeTpUYECKUX HEPABEHCTB, 13

TPUTOHOMETPUUECKUX CUCTEM YPaBHEHUI

— BekTopsl, 1eMCTBUS HAJl BEKTOPAMMU.

— Bbluncnenre npon3BOHbIX (QYHKIIHIMA

— I[IpumMeHeHne nporu3BOAHON K UCCIEAOBAHUIO (DYHKIIMIA
Kounrpoabnas padora Ne9 1
Pemenune 3anau. [logBeaenne uToros 3a rog. 1
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Kanenoapno memamuueckoe naanupoganue u cooeprcanue yueonou oucyunaunovt «0OY/.03 Mamemamuka» |1 kypc

MHuTerpaj u ero npuMeHeHHe 16
Tema 5.3 [TepBooOpa3Hast u UHTETpaI 3
Hurerpaj u ero [IpuMeHeHne onpeneIeHHOTO UHTETpaIa Il HAaXOKICHUS
HpUMEHEHNE IJIONIAAN KpUBOIMHEHHOI Tpaneiuu. ®opmyna HeloToHa— 2
JleitOHUMIa 2
[Tpumeps! puMEHEHUS HHTETpaja B GU3UKE U TEOMETPUHU 2
KounrpouabHas padora Ne 1 1
Ilpakmuueckue 3anamusn:
— IepBooOpazHas
— Hurerpan
— @opmyna HetoTrona—IJleitbnuia 8
— [Ipumenenune uHTerpaga K BHIYUCICHUIO GU3HUECKIX
BEJIMYMH M IUIOMIAICH
Camocmoamenvhaa padoma ooyuarouguxcs. 9
Ilpopabomra xoncnekma nexyuii. Paboma c yueonvim 2
mamepuanom. Omeemvl Ha KOHMPOJIbHbIE BONPOCHL.
Buvinonnenue unousudyanvuvix 3adanuii no meme «Dopmyna 5
Hviomona-Jletibnuyay
Pewenue 3aoau 2
Iloocomosums coobwenue: Hcemopuueckas cnpaska noHsmus 5
«UHMESPATLY.
Paboma ¢ oononnumenvroti tumepamypoti 1
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Pazoen 6. I'eomempusn

Conep:kanue y4eOHOro MmaTepuasa

18

Tema 6.1.
MHOrorpaHHuKHU

Bepmuasr pebpa, rpaHu MHOTOTpaHHUKA. Pazsepmia.
Muocoepannvie yenvi. Bwinykavle mmozcoepannuku. Teopema
Diinepa

[Tpusma. [Ipsimast u nakronnas npusma. [lpaBuiibHas npusma.

[Mapamnenenunen. Kyo

[Iupamupga. IlpaBunpHas nupamuza. YCEYEeHHas NUpaMuiaa.
Terpasap

CummeTpuu B KyOe, B apajUiesienunesie, B Npu3Me U MupamMue.
CeueHus Ky0a, NpU3Mbl U IUPAMU/IBI

[IpencraBnenne o0 MpaBUIBHBIX MHOTOIPAaHHUKaX (TeTpa’iap, KyoO,
OKTa’JIp, NOJAEKAdP U UKOCAIP)

Konrpoabnasi padora Ne 2

Ilpakmuueckue 3anamusn:
— [Ipusma. Pemenue 3anau.
— [Tapamnenenunen. Pemenne 3amay.
— [lupamupa. Pemienue 3agau.
— Pemenue 3anau no reme «Y ceu€HHasi nupaMuaa
— Pemenue 3agau no reme «IIpaBuiibHbIE MHOTOTPAHHUKW

Camocmoamenvhaa paboma ooyuarowuxca:

IIpopabomra xoucnexma nexyuu. Paboma c yueoOHvim
mamepuanom. Omeemol Ha KOHMPOJILHbIE BONPOCDHL.

H3yuenue oononHumenvHou aumepamypeol.

Pewenue 3aoau.

Iloozomosums peghepamuwi: a) lIpasunvhvie MHO202PAHHUKU,

N WIN — |00
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| 6) IInamonoswl mena.

Paznen 7. Aureopa

Conep:kanue y4eOHOro MmaTepuasa

Tema 7.1.

Pa3Burue noHATHA O
qucJjie

[{esible 1 palOHAIIBHBIE YU CIIA

JlencTBUTENbHBIC YMCTIA

Hpu6ﬂu9fC€HHbl€ 6blHYUCTICHUA

Komnnexcnvie yucna

NP Rk

Ilpakmuueckue 3anamusn:
— ApudmeTndeckue AeMCTBUS HAJ YMCIAMU, HAXOXKICHUE

NPUOIMKEHHBIX 3HAYEHUN U TOTPEIIHOCTU BBIYHMCIICHUH,
CPaBHEHME YHCIIOBBIX BBIPAKEHUN.

— ITpubGmmkeHHbIC BEIYUCIICHUS U PEIICHUS TPUKIIATHBIX
3ajad.

Camocmoamenvhana padoma ooyuaOwguxca:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemvi Ha KOHMPOIbHbIE BONPOCHI.

Pewenue 3aoau.

Tloocomosumo COO6M4€HU€.' «Hcmopuﬂ paseumusl KOMnjieKCHblX
qucen)

N (W NN

Tema 7.2. Kopuu n
cTeneHu

Conep:xanue y4eOHOIr0 MaTepualia

KopHu HaTypaapHOM CTENEHH U3 YUCIa U UX CBOMCTBA

Crenienu ¢ paMOHAJIbHBIMHA ITOKA3aTCIIsIMU, UX CBOMCTBA

Crenienu ¢ I[CﬁCTBPITGJIBHBIMPI nokazarensamu. Ceoticmea cmeneru
¢ OelicmeumenbHbiM NoKazamesiem

[IpeoOpazoBaHue parmoOHAIBHBIX, UPPAITMOHATBHBIX BBIPAXKEHUN

Hpakmultecmte 3anamusn.

fo I I I SN TSN FS
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— Brruncnenne u cpaBHeHHE KOpHEN. BhInosiHEHE
pacy€ToB € paguKaIaMHu.

— PemeHnne nppanroHaIbHbIX YPaBHEHUN.

— Haxox/1eHre 3Ha4eHN CTENEHEN ¢ PallOHAJIbHBIMU

IIOKAa3aTCIIsIMU. CpaBHeHI/IC CTCIICHEH.

— IIpeobpa3zoBanus BeIpaK€HUM, CoJIepKAIIUX CTEIEHH.

Kontpoabnas padora Ne 3

Camocmoamenvnasn padoma odyyaouuxcs:

Ilpopabomxa xoncnexma nexyuii. Paboma c yueonwvim
mamepuanom. Omeenmul Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3aoau.

Iloocomosums COO6M4€HM€.' «Hcmopuﬂ paseumusl KOMNJIEKCHblX
uyuceny

Copaepxanue yueOHOro marepuaJjia

Tema 7.3.
IToxka3areabHast
byHkuus

Onpenenenue GyHKIUH, CBOMCTBA U Ipa(UKU.
[IpeoOpazoBanust rpaduKoOB.

= O N W N | N

Ilpakmuueckue 3anamusn:
— Pemenune nokasaTenpHbIX YPaBHEHUN U CUCTEM.

— Pemenune noka3aTenbHBIX HCPAaBCHCTB.

KounrpoasHasi padora Ne 4

Camocmoamenvhana padoma ooyuaOwguxca:

IIpopabomxka xoncnexma nexyutl. Paboma c yue6HvIm
mamepuanom. Omeemvl Ha KOHMPOJIbHbIE BONPOCDHL.

Pewenue 3aoau.

Ilooecomosums peghepam: « Pazsumue nowsmus (hyHKyuu»
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Buinonnenue unousuoyanvuwix 3a0anutl

Pa3zoen 8. Anzeopa

Conep:xkanue y4eOHOro MmaTepuasa

Tema 8.1.
Jlorapugmbi

Jlorapudm. Jlorapudpm umcima. OcHOBHOE JorapupMHUUECKOe
TOXIECTBO. JleCATHUHBIC U HATYpaJIbHBIC JOrapr(MbI

[IpaBwia neiictBuii ¢ Jjorapudmamu. Ilepexonq K HOBOMY
OCHOBAHHIO

Ilpakmuueckue 3anamusn:
— Haxoxnenue 3HaueHuil iorapudma no mpou3BOJIbLHOMY

OCHOBaHUIO. [lepexo1 OT 0JTHOr0 OCHOBaHUS K IPYTOMY.
— Brruncnenue u cpaBHeHUE JIOTapru(MOoB.
— JlorapudmupoBanue U MOTEHIIUPOBAHKUE BBIPAKECHUI

Camocmoamenvhaa padoma oodyuaOwguxca:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemuvl Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3aoau.

lloocomosums coobwenue: Mcmopuueckas cnpagxka o pazgumuu
HOHAMUSL «1102apUPm»

N W N[

Copepxanue y4yeOHOro MmarepuaJjia

10

Tema 8.2.
Jlorapudgmuueckas

byHkuus

Onpenenenue GyHKLIUHU, CBONCTBA U IpadUKU.
[IpeoOpa3zoBanust rpauKoB.

Ilpakmuueckue 3anamusn:
— Pemenue norapu(pMuyecKkux ypaBHEHHU U CUCTEM.

— Pemenne norapudMuuecknx HEpaBEHCTB.

Konrpoasnas padora Ne 5
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Jughpepenyuposannoiit 3auém

Camocmoamenvuan padboma odyuarouuxcs:

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeenmul Ha KOHMPOJIbHbIE BONPOCHL.

Pewenue 3aoau.

Iloozomosums coobwenue: «Pazsumue nonamus yHKyuu»

Buinonnenue unousuoyanvuuix 3a0anutl

RPN PO

Paznen 9. ®ynknumu. [IpousBognas GpyHkuuii

Conepxanue y4e0HOIro MaTepuaJjia 10
Tema: 9.1 Crenennass ¢ynkuus. OnpezneneHue (QyHKIUU, CBOWCTBA U 1
CrenenHasi QyHKUMsL | rpaduk.
Ilpakmuueckue 3anamusn:
— [IpousBoaHas mokaszareabHON QYyHKIIUN
— I[IpousBoanas norapudmuyeckoit PyHKIUHU 8
— IIpousBoaHas cteneHHOW (QYHKIHMH
Kontpoabnasi padora Ne 6 1
Pazoen 10. I'eomempusn
Copepxanue y4e0HOro MmarepuaJjia 14
Tema 10.1 Humuanap. OcHoBaHME, BHICOTA, OOKOBAs TOBEPXHOCTD, 2
Tesa u moBepxHocTH | 00pasyrouias, pa3BepTka
BpallleHusl Konyc. OcHoBanue, BpicOTa, 00KOBasi IOBEPXHOCTh, 00pa3yromias,
pa3BepTKa 2
Y cedEHHbBIA KOHYC
OceBoe ceueHHEe U CEUCHUS, TTapajlIeIbHbIe OCHOBAHUIO 1
[Tap u chepa. Ux ceuenns. KacarenapbHasi II0CKOCTb K cepe 1
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KonTposbnasi pabora Ne 7

Ilpakmuueckue 3anamusn:
— Pemenue 3anau no reme «unuuap»
— Pemenue 3ana4 no teme «Konyc»
— Pemenue 3agau o reme «l1lap u chepa»
— IlocTpoeHue ceueHui MUIMHAPA, KOHYCa, apa

Camocmoamenvnasn padoma odyyaouuxcs:

Ilpopabomra xoncnekma nexyuti. Paboma c yueonvim
mamepuanom. Omeemsi Ha KOHMPObHbIE BONPOCHI.

H3yuenue oonoanumenvHou aumepamypol

Pewenue 3aoau.

Iloocomosums coobwenue « Tena epawjenus»

WINIDN N | ©

Tema 10.2.
HN3mepenus B

reoMeTpuu

Coaep:xanue y4eOHOro Mmarepuajia

O0nbeM u ero uzmepenue. MuterpanbHas hopmyiia oobeMa

®opmyiibl 00beMa KyOa, MPSIMOYTOIBHOTO MapasuieenuIiea,
IIPU3MBI, TUPAMUIbI

dopmyibl 00beMa MUIMHAPA U KOHYCa

cDOpMyJ'IBI IIomaayn rMMOBCPXHOCTU NUIIMHAPA U KOHYCa

dopmyibl 00beMa 11apa U Mo chepsl

[Togobue ten. OTHOLIEHUE TUIONIaAe TOBEPXHOCTEN 1 00BEMOB
IMOJOOHBIX TEI

Kontpoabnas padora Ne 8

PR RPN N e

Ilpakmuueckue 3anamusn:
— Haxoxnienre o0beMoB Ky0a, mapasienenumnesa,
TTPU3MBI
— Haxoxienne o0béMa nupamubl
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— Haxoxienre o0beMOB HWIMH/IPA, KOHYCa U 11apa
— Haxosx1eHre miomnaayd NoBepXHOCTH ITUINHIPA,
KOHYyCa U Iapa

Camocmoamenvnan padoma odyuaroujuxcs.

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeenul Ha KOHMPOJIbHbIE BONPOCDHL.

Iloocomoska coobwenus « MnmezpanbHvle GeauduHbL) OJisl
nposeodenus: beceobl

Pewenue 3a0au

Paboma ¢ oononnumenvroti rumepamypoti

Pazoden 11. KoMOMHATOPHKA, CTATHCTUKA U TEOPUS BEPOSTHOCTEH

Conepxanue y4e0HOIro MaTepuaJjia

Tema 11.1.
JJIeMEeHTbI
KOMOMHATOPHKH

OCHOBHBIC ITOHSATHUS KOM6I/IHaT0pI/IKI/I. 33,[[3‘-11/1 Ha IIoACYCT YHUCjia
pasMemeHHﬁ, IICPCCTAaHOBOK, COYCTAaHMU

Pemenne 3a1a4 Ha mepebOp BapUaHTOB

dopmyna 6mHoma Herorona. CBoiicTBa OMHOMHHAIBHBIX
kodddurmenTos. Tpeyronpuuk [lackans

Camocmoamenvhaa padoma ooyuaroOuguxcs.

IIpopabomka xoncnekma nexkyui. Paboma c yuebnvim
mamepuanom. Omeemul Ha KOHMPOJIbHBIE BONPOCHL.

Iloozcomoska coobwenus « M3 ucmopuu KOMOUHAMOPUKU»

Pewenue 3a0au

NN - O - -

Tema 11.2.
JIeMeHThI TEOPUH
BEPOSITHOCTEM

CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHNE U YMHOXKEHHE
BeposITHOCTEH. [lonsimue o Hezagucumocmu cobbimuii.
Huckpemnas cayuaiinas 6enuyuna, 3aK0H e€ pacnpeoeieHus.
Yucnosvie xapakmepucmuky OUCKPEemMHOU CIYYAUHOU 8ETUUUHDL.
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Tonusmue o 3axone bonvuiux yucen

Tema 11.3. [IpencraBienne qaHHBIX (TAOIUIBI, AUATPAMMBI, TPapUKN),
JJ1eMeHTBI 2eHePaNbHAsl COBOKYNHOCMb, 8blOOPKA, CPeOHee
MaTeMaTH4ecKkon apupmemuueckoe, meouana. [lonamue o 3adauax
CTATUCTUKHU

mamemamuyeckol Cmamucmuxiu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 8eposmuoCHHbIX
Memooo8

Ilpakmuueckue 3anamus

— Hcropust pa3BUTUS KOMOMHATOPUKH, TEOPUH BEPOSATHOCTEN
Y CTaTUCTUKHU U UX POJb B pa3IUYHbIX chepax
YeJI0BEYECKON KUZHEACATEIBHOCTH.

— IlpaBuna komOuHaTopuku. Penenrne KOMOMHATOPHBIX
3a1ad4.

— Pa3memenus, coueTanus U epecTaHOBKU.

— bunom Herorona u tpeyronsHuk Ilackass.

— Kitaccrnueckoe onpenenenue BEpOATHOCTH, CBOMCTBA
BEPOSITHOCTEN, TEOPEMA O CYMME BEPOSTHOCTEN

— Brruuciienue BepositHocTen. [IpeacraBienre 4ncioBbIx
naHHbIX. [ [pukiagHele 3anaun

Camocmoamenvhaa padoma ooyuarOuguxcs.

Ilpopabomra xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemvi HA KOHMPOIbHbIE BONPOCH.

Iloocomoska coobwenus «lIpoucxooicoenue meopuu
sepossmuocmeny, « Cnyyatinvie 8eiudutbl»

Pewenue 3aoau

Paboma ¢ oononnumenvHou 1umepamypou




Pazoen 12. YpaBHeHHsI U HEPABEHCTBA

Conepmaﬂne yqeﬁﬂoro MarTrepHaja 12
Tema 12.1. PaBHOCHIIBHOCTH YpaBHEHMI, HEPABEHCTB, cucTeM. OCHOBHBIE
YpaBHeHusi u NpUEMBI UX pelieHus (pa3ioKeHNe Ha MHOXKHUTEIU, BBEJICHUE 1
CHCTEMbI YPABHEHMH | oppix Hen3BECTHBIX, IOLCTAHOBKA, TPadUUECKHil METON).
PannonanbHble, HppallOHATIBHBIE YPABHEHUS U CUCTEMBI 1
Tema 12.2. PanmonanbHble, HppalliOHaIbHbIE HEpaBeHCTBA. OCHOBHBIC
HepaBencrpa IIPUEMBI UX PELICHUS 1
Tema 12.3. MeTton nHTEPBAJIOB.
Hcnoan3oBanue N300paxeHre Ha KOOPAUHATHOM IJIOCKOCTH MHOKECTBA PELLICHUIN
CBOIiCcTB ¥ TPaKOB | YpABHEHUI U HEPABEHCTB C JABYMsI IEPEMEHHBIMU U UX CUCTEM
GyHkuuii npu [IppuMeHeHnEe MaTEMaTHYECKUX METOJIOB JUISl PEIICHUS
pelueHnn ypaBHeHnﬁ COACPIKATCIBbHBIX 3a1a4 U3 Pa3JIMYHbIX obiacTen HAayKHU U 1
M HEPABEHCTB. TIPAKTHKH.
MHuTepnperanus pe3yiabTaTa, y4eT peajJbHbIX OTPaHUYECHUM.
Kontpoabnas padora Ne9 1
Ilpakmuueckue 3anamusn:
— KopHu ypaBHeHMi1. PaBHOCUIIBHOCTh YpaBHEHUI.
— IIpeoOpazoBanue ypaBHeHU. OCHOBHBIC IPUEMBI PEIICHUS
YPaBHEHUM.
5

— Pemenune panmoHanbHbIX YpaBHEHUN U CUCTEM YPaBHEHUM.

— Pemenune nppanimoHanbHbIX YpaBHEHUN U CUCTEM
YPaBHCHUM.

— Pemenune panmonanbHbIX, HPPALMOHAIBHBIX HEPABEHCTB,
CUCTEM.
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— Pemienne HepaBeHCTB METOOM UHTEPBAJIOB
— Hcnonb3oBanue cBOMCTB U rpadyukoB QYHKITAN TS

pELICHUs] YPAaBHEHUI U HEPABEHCTB.

Camocmoamenvnan padoma odyuaoujuxcs.

Ilpopabomxa xoncnekma nexyuii. Paboma c yueonvim
mamepuanom. Omeemvi HA KOHMPOIbHbIE BONPOCH.

Buvinonnenue unoueudyanvuuix saoanuti no meme « Pewenue
VpaeHeHUll U HepaseHCcme, CO0EPHCAUUX MOOY by

Pewenue 3a0au

Paboma ¢ dononnumenvroti rumepamypoti

Pazoen 13. IloBTopenue

25

Copaepxanue y4e0HOro MaTepuaJia

Ilpakmuueckue 3anamusn:
— JlencTBUS ¢ NEWCTBUTEIBHBIMU YUCIIAMU.
— JlencTBUs ¢ KOMIUIEKCHBIMU YU CIIAMM.
— IIpeoOpazoBanue BbIpakeHUM, COIepKaIIUX KOPEHb N-0i1
CTETICHHU.
— IIpeobpazoBanue BbIpakeHUM ¢ paluoHaIbHBIMU
IIOKa3aTeIsMHU.
— Pemrenue nokasarenpHbIX YPABHEHUN U HEPABEHCTB.
— Pemenue norapuMuyeckux ypaBHEHH U HEPABEHCTB.
— IIpounsBoaHas u ee MpUMEHEHUE
— IlepBooOpasHasi u UHTETpa
— Pemenue 3amau no rema
" «MHOrorpaHHUKu»
= «Tema BpaleHus»

24
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KonTposbnasi pabora Ne 10 (uTorosas)

Camocmosamenvnuan paboma ooyuarouwuxcs.

IIpopabomxa xoucnexma nexyutl. Paboma c yuebnvim
mamepuanom. Omeenul Ha KOHMPOJIbHBIE BONPOCHL.

Pewenue 3a0au

N| = | Ol

Pewenue unousuodyanvuuix 3a0anuti.

1
Iloozomoska Kk npomeicymouHol ammecmayuy no Mamemamuxe.
Paboma ¢ oononnumenvroti rumepamypoti 1
Hroro 435
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3 YCJIOBUS PEAJIM3ALIMM YYEBHOM JUCLIMITIMHbI
3.1 MarepuaibHO-TEeXHUUYECKOE 00eCIIeUeHHE

Peanuzarus nporpaMMbl y9eOHOW ITUCIUTUIMHEI TpeOyeT HAIHUUs y4eOHOTO
kKaOuHeTa «MaremaTukay
O6opynoBanue yueOHOro KaOUHeTa:

" TI0CaJ0YHBIC MECTA MO0 KOJIMYECTBY O0YJAFOIITIXCS;

* pabodee MECTO MPETOIaBaATEIIs;

" KOMIUIEKT y9eOHO-HATJISIHBIX TOCOOUH IO MAaTEMaTHKE;

"  OUOIMOTEYHBIN QOHT;
TexHu4yeckue cpeacTBa 00yUeHUS:

"  MyJIBTHMEIUHHOE 000PYIOBAHUE;
HNubopManinoHHO-KOMMYHHUKAIIHOHHBIE CPEJICTBA:

= https://my.1september.ru/
= Crepeometpus 10-11. OOpazoBarenbHast KOJIICKIIUS.
= Aunrebpa. ['eomerpus. UnpopmaTuka. DIEKTUBHBIE KYypPCHI.

=  Anre6pa 10 kimacc. Bugeoypoxku.

3.2. MupopmanuonHoe odecnedeHne 00y4eHust

OCHOBHbBIE HCTOYHMKH:

M.N. bammakoB «Marematukay. — M.: Akagemus, 2012. — 256 c.

M.HN. bamMakoB «MaremaTtnka. 3agagauk». — M.: Axkagemus, 2013.- 416 c.

A. H. KonmoropoB «Ainrebpa m Havanma ananm3a, 10-11 xmace». — M.:
[Ipocsemenne, 2012. — 384 c.

A.B. IloropenoB «I'eomerpusa, 10-11 kmacc». — M.: IIpocsemenne, 2012. -
175 c.

JlonoJTHUTe IbHbIE HCTOYHUKU:

1. A. T'. Mopakosuu, E. E. TynbunHckas «AnreOpa M Hauyajga aHaau3a.
KonTtponbshbie paboTe». - M.: MHemo3uHa, 2007. — 62 c.

2. JLU. 3pauu, JI.A. lnsnounuk, b.B. Ko3zynun «KonTponbHbie u
npoBepouHbie padboTey. — M.: [Ipoda, 2003. — 160 c.

3. I'. B. HopodeeB. «COOpHUK 3amaHUW [JIs MPOBEACHUS MHUCbMEHHOTO
sK3aMeHa 3a Kypc cpenneit mkosl 11 k. M: [Ipoda, 2002. — 160c.

4. T. B. KonecuukoBa, O. H. KonecHukoB «Anrebpa M Hauyanga aHajlu3a.
COopHUK 3aJaHUM [JIS TOJTOTOBKM K HWTOTOBOM arTectanuu». — M.:
Ok3ameH, 2006. — 63 c.

5. U. M. Ilerpymienko, B.W. IIpoxopenko, B. @. Cadponor «COopHUK 337124 10
anrebpe, reomeTpur M Havdasiam aHanuzay. — Cankrt-IlerepOypr, Mockaa,
Kpacuopnap: Jlans, 2007. — 576 c.

6. I W. Kosanéra «l'eomerpus. 3agaHusi Ha TOTOBBIX YEpTEkKax IO
crepeoMeTpumn».- Bonrorpaa: Yuurens.- 196c¢.


https://my.1september.ru/

7. b. M. IlucapeBckuii «IKcTpeMyMbl U KacaTenabHble». — M: Bako, 2014. —
64c.
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4 KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA

YYEBHOM JUCIHUATIIMHBI

Kontpois M omeHka pe3yabTaTOB OCBOCHUS YYEOHOM JUCIUIUIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOLCCCC IMPOBCACHUA

paboT, KOHTPOJBHBIX pabOT, YCTHBIX OTBETOB
BBITIOJIHEHUSI 00YYaIOIUMHUCS TOMAITHUX 3aaHH.

CaMOCTOATCIIBHBIX

o6yt1a10m1/1xc;1, a TakKiKcC

Pe3yabTarhl 00yueHus (0CBOEHHBbIE YMEHUS, YCBOCHHbIE
3HAHUA)

®opMbI 1 METOAbI
KOHTPOJISl H OILleHKH
pe3yJabTaTOB 00y4eHUs

e u300paxkaThb YIVIBI BpallleHUs Ha OKPYXKHOCTH,
COOTHOCHUTH BEJIMYHHBI YIJIA;

® IIPUMEHSTH OCHOBHBIE TPUTOHOMETPHUUYECKUE
TOXIECTBA TUTSL BBIYMCIICHUS 3HAYEHUN
TPUTOHOMETPUYECKUX (PYHKIMI MO OAHOW U3 HUX;

® I[IPUMEHATh OCHOBHBIE (DOPMYJIBI TPUTOHOMETPUU
IIPU BBIYUCIEHUU TPUTOHOMETPUYECKOTO BBIPAXKECHUSA U
€ro yIpOILECHUS;

OpoHTaIBHBIN,
WHVMBHUAYaJIbHBINA OIIPOC.
Pemrenue ynpaxHeHuu.
CamocrosiTenbHas padoTa.
Kontponbhas pabora.

dbopmyne  mpocTeiive

®yMETb  ONpEAENATh IO
3aBHCHUMOCTH, BHJIbI TPAPHUKOB;

®BEIPAXKATh OJIHY MIEPEMEHHYIO Yepe3 APYTyIo;

®HAXOJUTh OO0JIACTH OMpeneNeHUs U 00JacTh 3HAUYECHUH
GhyHKIUY;

®CTPOUTH U YUTATh TPpaUKU PA3TUUHBIX (PYHKIUH;

elicCiIeIoBaTh (DYHKITUH;

®COCTAaBJIATH BUJBI (QYHKIIUH IO JAHHOMY YCIIOBHIO;

epelaTh 33Ja4i Ha SKCTPEMYMBIL;

® BBITIOJTHATH MPEe0Opa3oBaHus rpaukoB (yHKIUU;

® BEIYHCIISITH 3HAYCHHE (DYHKIIMHU TI0 3HAYSCHUIO apTyMEHTa,;

®CTPOUTH TpaPUKA TPUTOHOMETPUUYECKUX (PYHKUUN H
BBITNIOJHATH UX IPeoOpa3oBaHus;

®[IPUMEHATH CBOMCTBA YHKIIUHU JJIsl CPABHEHUS 3HAUCHUI;
TPUTOHOMETPUUECKUX (QYHKIIHH

OpOHTAIIbHBIN,
WHIUBUYJIBHBII OIPOC.
Pemenue ynpaxxaeHui.
[TocTpoenue u ureHne
rpa@uKoB (QyHKIIHH.
CamocTtosiTenbHas padbora.
KontposnbHas padora.

® IPUMEHATH OOIIME METOIbl PEIICHUS YPAaBHEHUH MpH
PEILICHUU TPUTOHOMETPUUECKUX YPABHEHMIA;

® OTMEYATh Ha Kpyre pelieHus
TPUTOHOMETPUYECKUX HEPABEHCTB;

® IPUMEHSTH TIOHITHSI OOPATHBIX TPUTOHOMETPUIECKUX
(GyHKIMIA IPU PEIIeHNN ypaBHEHUH;

MPOCTEULLINX

OpOHTAJIbHBIH,
VH]IMBU1yaJIbHBIN OMPOC.
Pemenune ynpaxueHui.
CamocTtosiTenpHas paboTa
Kontposnbhas padora.

® pPacCIlO3HaBaTb HA 4YCPTCIKAX M MOJACIIAX pPa3IMYHBIX
CJIydacB B3aMHOI'O PaCIIOJIOKCHUA IIPAMBIX n
HJ'IOCKOCTGIZ, APTYMCHTHUPOBATHL CBOU CYKJICHUS,

OpOHTAIIBHBIMN,
VHJIMBU1YaJIbHBIN YCTHBIN
OIIpoC.
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® BBINOJHATH IIOCTPOCHUS YIVIOB MEXAY IPSIMBIMH,
OpSIMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTAMM II0
ONMCAHUIO ¥ PACIIO3HABATh MX HA MOJEIIIX;

® [PUMEHATh MNPU3HAKK M CBOMCTBA PaCIOIOKEHUS
MPSAMBIX U IJIOCKOCTEW MPU PELICHUN 3a]1ay;

e 1300pakaTh HA pUCYHKaxX M KOHCTPYUPOBAaTh Ha
MOJIEIISIX MEPIECHAUKYISPOB U HAKIOHHBIX K IUIOCKOCTH,
OPSIMBIX, MApPAJUICIbHBIX IUIOCKOCTEM, YIVIOB MEXIY
IPSMOM U IJIOCKOCTBIO U 0OOCHOBATH ITOCTPOECHHS;

e pemarh 3aJa4d Ha BBIYMCICHUE TIE€OMETPUYECKHUX
BEJIMYMH; OINUCHIBATH PACCTOSHUS OT TOYKHA IO
IUDIOCKOCTHA, OT MNPSIMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMH, MEXAY CKPEIIMBAIOIIUMUCA MPSIMBIMH,
MEXy MPOU3BOIBHBIMH (PUTYpaMH B IPOCTPAHCTBE;

e K300pa)kaTh HA YepTekKax U MOJAEIAX PACCTOSHUS U
00OCHOBBIBaTh CBOUX CY)KJICHUH;

® OIpeAcsiATh U BBIYUCITH
IIPOCTPAHCTBE;

® MPUMEHATh GOPMYIBI U TEOPEMBI IJITAHUMETPUM IS
pEelIeHUs 3a/]1a4;

PaCCTOAHUA B

Pemenue 3agau.
CamocTosiTenpHas paboTa
KonTtpomarsHas padoTa.

® CTPOUTH 110 3aJJaHHBIM KOOPJAUHATAM TOYKHU U IJIOCKOCTH;

®HAXOJUTh KOOPIMHATHI TOYEK;

®HAXOJUTh YPAaBHEHMUS OKPY>KHOCTH, CPEPHI, MIIOCKOCTH;

®BLIYMCIISITh PACCTOSIHUE MEKY TOUKAMU;

®IPUMEHSATh TEOPETUUYECKUKA MaTepHual IpPU PEIICHUHN
3aJ1a4 Ha JEUCTBUSA C BEKTOPAMHU, KOOPJAUHATHBIN METO/;

®IPUMEHSTh BEKTOPA ISl BBIYMCIICHUS BEJIMYWH YIJIOB M
PacCTOSIHUI;

OpOHTAIIbHBIMN,
VHIUBUIYaJbHBIN OIPOC.
Pemenue 3agau.
CamocTosiTenbHas padboTa
KonTtpoarsHas pabota

e pemaTh 3aJadyd Ha TPUMEHEHHE (QOPMYIIBI CYMMBI
O0eCKOHEYHO yObIBAIOIIEH T€OMETPUUYECKON TPOTPECCHH;

® MPUMEHATh  mpaBuia  audepeHIupoBaHus s
muddepentrpoBanus QyHKIIHIA;

OpOHTAJIbHBIH,
VH]IMBU1yaJIbHBIN OMPOC.
Pemenune ynpaxxuenui.
Pemenue tectos.

CamocTtosTenbHas padora.

KontponbHas pabora.

® COCTAaBJIATh YPAaBHEHUS KacaTeJbHOM B OOIIEM BU/IE;

® MPOBOAWTH C TOMOIIBIO MPOU3BOJAHON HCCIICIOBAHUS
byHKUIMH, 3a1aHHON (HOPMYJION;

® yCTaHaBJIMBATh CBS3U CBOMCTB (DYHKIIMH U IIPOU3BOIHOM
1o ux rpadukam;

® [IPUMEHSTH MOHATHE MPOU3BOAHOM ISl pEIICHUS 3a]a
Ha HAXOKJEHUE HAMOOJIBIIETO, HANMEHBIIIETO 3HAYCHUS
Y Ha HaXOXKICHHUE IKCTPEMYMa;

@OpOHTAJIBHBIN,
VHIUBUIYaJbHBIN OIPOC.
Pemenune ynpaxueHui.

CamocTtosTenbHas padbora.

Kontposnbnas padora.

epelIaTh 3aJa4yl  HAa CBsI3b IEPBOOOpa3HOM U ee

OpOHTAIIbHBIN,
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NIPOU3BOAHON; BBIUMCIISITH MEPBOOOPA3HYIO AJIS JAHHON
dbyHKIUY;

epeIaTh 3a7a491 Ha IPUMEHEHUE UHTETpajia sl
BBIYHMCIICHNS] (GU3MUECKHUX BEITWYMH W TUIONIAICH;

WHJVBUAYaJIbHBIN OIIPOC.
Pemenue ynpaxHeHuu.
CamocrosTenbHas padoTa.
KontposnbHas pabota

® OIMCHIBATHh M XapakTEPU30BaTh PA3JIUYHBIC BUJbI
MHOTOTPAaHHHUKOB; MEPEUYUCITATh MX DJJIEMEHTHl U
CBOMCTBA;

e u300pakaTb  MHOTOTPAHHHKH U
MIOCTPOCHUS Ha N300PAKEHUSIX U MOJISTIAX;
® BBLIUHUCIIATH JIMHEHWHBICE DJIEMEHTHI M YIJbl B
MPOCTPAHCTBEHHBIX KOH(PUTYpaALUSIX, apTyMEHTUPOBATH
CBOHU CY¥KJICHUS,

e u300paxaTh CEUEHUs], pa3BEPTKH MHOTOIPAHHUKOB;

® BBIYMCIIITH IUIONAIA TOBEPXHOCTEM;

BBITIOJIHATDH

® CTpPOUTh MpPOCTEHIINE CceYeHHs KyOa, MPU3MBI,
nupamMubl; TNPUMEHATh (aKTbl M  CBEIAEHUS U3
IJJAHUMETPHH;

® [PUMEHATh CBOWCTBA CHMMETPUU IIPpU PELICHUH
3aJa4; MCHOJb30BaTh NPUOOPETEHHbIE 3HAHUS MJis
UCCIICIOBAHUS U MOJICIIMPOBAHMS HECIIOKHBIX 3a/1a4;

® 1300paXkaTh OCHOBHBIE MHOI'OTPaHHUKHU U
BBIIIOJIHATH PUCYHKHU 110 YCIIOBHSM 3a]1a4;

OpPOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenue 3amay.

Pemenue TecToB.
CamocrosTenpHas paboTa.
KonTtpomarsHas padoTa.

®BBITTOTHATE APU(PMETHUECKUE EUCTBHS HaJ YHUCIIaAMHU,
coueTasl yCTHbIC U TUCbMCHHBIE TIPUEMBI;

®HAXOAWTh TNPHUOTMKCHHBIC 3HAYCHUS
MOTPEIIHOCTEU
BBIYHCIICHUI (A0COIOTHON U OTHOCUTEIHHOMN);

® CPAaBHMBATh YHUCIIOBBIC BHIPAKCHUS;

®HAXOJINTH ONTHOKHU B TPEOOPA30BAHUSIX U BHIUUCICHUSX;

BCJIIMYUH H

OpOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenne 3amau.
CamocTtosiTenbHas padbora.

®BBLIYUCIISTH M CPABHUBATH KOPHH, BBITIOJHATH MPUKUIKH
3HAYEHUS KOPHS;

e11peoOpa3oBaTh YHCIOBbIE W OYKBEHHBIC BBIPAXKECHUS,
coJiepKaIlnue paarKaibl;

®BLIMIOJTHATL pacyeThl M0 (GopMysaM, COACpPKAITUM
paJKajbl, OCYIIECTBIISAS HEOOXOIUMBIC TIOJICTAHOBKH H
npeoOpa3oBaHus;

eperiaTh UpparMoOHAIbHBIC YPAaBHEHUS;

®HAXOJWTHh 3HAYCHHE  CTEICHH,
HEOOXOIUMOCTH

® MHCTPYMCHTAIbHBIC CPE/ICTBA;

®3aIMChIBaTh KOPECHb N-Ml CTEIICHH B BHJE CTENEHU C
JTpOOHBIM TOKa3aTeJIeM U Ha00O0pOT;

® BLIYMCJISTH CTENICHU C PAllMOHAIBHBIM MTOKA3aTeNIeM;

HCII0JIb3YyA Inpu

OpOHTAIIbHBIN,
VHIUBUYaJbHBIN OIPOC.
Pemenue 3agau.

Pemienue tecTos.
CamocTtosTenbHas padora.
Kontponbhas pabora.
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®BLINIOJIHATh MPUKUIAKU 3HAYEHUSI CTEIEHW, CPAaBHEHHUE
CTEIICHEH;

erpeoOpa3oBaTh YHCIOBbIE U OYKBEHHBIC BBIPAKCHUS,
coziep Kalre CTENEHU, IPUMEHSISI CBOMCTBA;

¢ CTPOUTH TpadUKH MOKA3aTEeIBHBIX ()YHKIIHIA;
epeIIaTh NMOKa3aTeIbHBIC YPAaBHEHUS  HEPABEHCTBA 110
U3BECTHBIM aJITOPUTMAaM;

OpPOHTAIBHBIN,
VH]IMBU1yaJIbHBIA OMPOC.
Pemrenue ynpaxHeHuu.
CamocrosiTenbHas padoTa.
KontposnbHas paborta

®CTPOUTH rpauKu jJorapuMuIecKux (PyHKIIHIH;
epemaTh JorapupMUIECKUe YpaBHEHUS W HEPABCHCTBA
10 U3BECTHBIM aJITOPUTMAM;

OpoHTaIBHBIN,
WHJVMBUAYaJIbHBIA OIPOC.
Pemrenue ynpaxHeHuu.
CamocrosTenpHas paboTa.
KoHtposibHas padborta

n300paxath TeJla BpallleHUsl, UX Pa3BEPTKU, CEUCHHUS;
peliaTh 3ajlaud Ha TMOCTPOCHUE CEYEHUM, BBIYMCIICHUE
JUTAH, PACCTOSTHUM, YTJI0B, IIOMIAJICH;

MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKICHUS TIPU PEIICHUU
3a7ad4;

MPUMEHSTh CBOMCTBA CUMMETPUU MPU PEIICHUU 3a7ad
Ha Tejia BpalleHHs], KOMOMHAIIUIO TET,

n300pakaTb OCHOBHBIC KpYIJIbIC TeJla W BBINOJHATH
PUCYHKHU MO YCIIOBUIO 3a]1a4H;

OpOHTAIBHBIN,
VHIMBUTyaJIbHBIN OMPOC.
Pemenue ynpaxneHui.
CamocTtosrenbHas padbora.

e pelaTh 33/1a4M Ha BBIYMCIEHUE TUIOMIAAEH MIOCKUX
buryp ¢ mpuUMEHEHHUEM COOTBETCTBYIOIIMX (opMyl U
(akTOB U3 IUIAHUMETPUU;

e pelmaTh 3aJadyd  Ha  BBIYUCIICHHE
NIOBEPXHOCTU NPOCTPAHCTBEHHBIX TE;

IJIOIAJIEN

OpOHTAIBHBIN,
VH]IMBUTyaJIbHBIN OMPOC.
Pemenune ynpaxneHui.
CamocTtosiTenbHas padbora.
KoHntposnbHas paborta

® PUMEHSATH MpaBUia KOMOWHATOPUKH TMPU PEIICHUH
KOMOMHATOPHBIX 3a]1a4;

e pemrath KOMOMHATOPHBIEC 33/1a4d METOAOM Iepedopa u
IO TIPABIITY YMHOXEHUS;

® PUMEHATH (POPMYINBI 1T BBIYUCIICHHS Pa3MEIICHUH,
NEPECTAHOBOK M COYETAHUI MPU PEIICHUH 3a/a4;

e puMeHsATh popmyny OnHoMa HbI0TOHA U TPEYTOJIbHUK
ITackans;

® pemiath MPaKTUYECKHE 3aJadyd €  HMCIOJb30BaHUEM
TOHATHH ¥ MPaBHJI KOMOWHATOPHUKH;

® pemiath 3aJadyd  Ha  BBIYMCICHUE  BEPOSTHOCTEH
COOBITHI;
® pemiath MPAaKTHYECKHUE 3aJadyd Ha  00paboTKy

YHMCJIOBBIX JAHHBIX, BBIYUCJITH UX XaPAKTCPUCTUKH,

OpOoHTAJIbHBIN,
VHIUBUIYaJbHBIN OIPOC.
Pemenune ynpaxxuenui.
CamocTtosTenbHas padora.
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epelaTh palMoHaNbHbIE, HPPALlIOHAIbHBIE, YPABHEHHS U
CHCTEMBI;

®UICIIOJIL30BAaTh CBOMCTBa W rpadukd (QYHKIOUA IS
peleHns ypaBHEHUM;

epelIaTh YpaBHEHHs C MPUMEHEHHEM BCEX MNPUEMOB
(pa3noxxeHus

Ha MHOXHUTENIM, BBEIEHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, IpahpudecKoro MeToaa);

epemiaTh ~ CHCTEMbl  ypaBHEHHMH C  NPUMEHEHUEM
Pa3JIMYHBIX CIIOCOO0B;

epelIaTh HEPABEHCTBA M CHCTEMBl HEPABEHCTB C
NPUMEHEHHUEM PA3IUYHBIX CIIOCOOOB;

®IIPUMEHITh MAaTEMaTHYECKHE METOMAbI ISl PEeLICHHS
COJIepKaTEeNbHBIX 3a/la4y U3 Pa3IMYHbIX 00JacTel HayKu
Y TIPAKTHKH.

OpoHTaIBHBIN,
WHJVBUAYaJIbHBINA OIIPOC.
Pemrenue ynpaxHeHuu.

CamocrosTenpHas pa60Ta.

KontposnbHas pabota
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