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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOro mnpenmera MaremaTuka NpelHa3HAYeHA IS
U3Y4YeHUs] MaTeMaTUKU B MpodecCUOHATBHBIX 00pa30BaTENbHBIX  OpraHu3alusX,
peanu3yronmx o0pa3oBaTeIbHyIO MPOrpaMMy CpeIHETo o0IIero o0pa3oBaHus B IIpeenax
OCBOEHHSI OCHOBHOM oOpazoBarenbHOil mporpammbl (OOII) CIIO Ha 06a3e OCHOBHOIO
o011ero 00pa3oBaHus MPH MOATOTOBKE CIIEIUATNCTOB CPEIHETO 3BEHA.

Pabouast mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero oo61Iero
o0Opa3oBaHUsl, MPEABABISAEMBIX K CTPYKType, COJEP)KaHUIO U pe3yibTaTaM OCBOCHHS
yuyeOHoro npeamera MaremaTuka, B cootBeTcTBUM ¢ [Ipukazom 29.06.2017 r. Ne 613 «O
BHeceHnn u3MeHeHnii B ®I'OC COOp», ¢ yyetom PekoMmeHpmauuii Mo OpraHu3aluu
MOJIYYCHHST CpeaHero ooOmero oOpa3oBaHHsS B Mpeaeiax OCBOCHHS 00pa30BaTEIbHBIX
IpOrpamMM CpeaHEero Mpo(ecCHOHANBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOMIETro
obOpazoBanusi, [IpumepHoil mporpammbl 00111€00pa30BaTENIbHON YyUEOHOM JUCITUTUIMHBI
«MaremaTtuka: anreOpa W Hayaja MaTeMaTHUYECKOro aHanmus3a; [eomeTpus» Juis
npodecCHOHANIbHBIX 00pa30BaTeIbHBIX Opranu3aiui, pekoMeHaoBanHas OI'AY «OUPO»
ot 21.07.2015 r.

Conepxanue pabouedt mporpamMmbl MaremaThka HalpaBiI€HO Ha JIOCTH)KCHHE
CIICIYIOIINX LEIICH:

- obecrnieueHue  CPOPMHUPOBAHHOCTU  MPEJCTABICHUHA O  COLUAIIBHBIX,
KyJIbTYPHBIX U HCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MaTeMATHUKH;

- obecrnieueHue CGHOPMUPOBAHHOCTUA JIOTUYECKOTO, QJITOPUTMUYECKOTO U
MaTEMaTHYECKOTO MBIILICHHUS;

- obecrieueHre CHOPMUPOBAHHOCTH YMEHHU MPUMEHSATH MOJYYCHHBIC 3HAHHS
TIPY PEIICHUH Pa3TMYHbBIX 3a/1a9;

- obecnieueHue chOpMUPOBAHHOCTHU TMPEJICTABICHUN O MaTeMaTHKE KaK YacTH
00111e4eI0BeUeCKON KyIbTYPhl, YHUBEPCATHHOM S3bIKE HAYKH, MO3BOJISIOIIEM OIMUCHIBATH
U U3y4aTh peajbHbIC MPOIECCHI U SIBJICHMUS.



OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

Matematuka siBisieTcsi QyHIaMEHTaIbHBIM Y4€OHBIM IPEIMETOM CO CIIOKUBIIUMCS
YCTOMYMBBIM COJIEP>)KaHUEM U OOIIMMHU TPeOOBAaHUSAMH K IOJATOTOBKE O0yYaIOLIUXCA.

OOmue nenu wM3y4eHUs] MaTEMATUKU TPAAMIMOHHO pEalIn3yloTCsd B YEThIpEX
HaIpPaBJICHUSX:

e oOmiee npeacTaBieHre 00 UAEIX U METOJIaX MaTEMaTHKU;

® VUHTEJUIEKTYyaJIbHOE PA3BUTHUE;

® OBJIaJICHUE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSAMU U YMEHUSMU;
® BOCIHTATEIbHOE BO3/CICTBHE.

W3ydyenne wmareMaTuku Kak MNpoQUIbHOTO 00Ie00pa3oBaTeIbHOr0 y4eOHOTro
peaMeTa, YYUTHIBAIOLIETO CHEU(PUKY OCBAWBAEMbIX OOYYAIOMIMMHUCS CIENHaIbHOCTEH
CIIO, obecrieunBaeTcs:

e BBHIOOPOM Pa3IMYHBIX TOIXO0B K BBEJACHUIO OCHOBHBIX MOHSTHI;

e (QopmupoBaHMEM  CUCTEMbl  y4e€OHBIX  3aJaHui, 0OOeCHeuYHUBAIOIINX
3¢ (EeKTUBHOE OCYILIECTBICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

e oO0oraieHueM CHeKTpa cTUje ydeOHOH AeATeIbHOCTH 3a CUET COINIaCOBAaHUS
C BeOyIIUMU JIEATEIbHOCTHBIMH  XapaKTePUCTHKaMH  BBIOpaHHOW  mpodeccuu
(crenManbHOCTH).

[IpopunbHas cocTaBisiomas oOTpaxaercss B TpeOOBaHUAX K IMOJATOTOBKE
00yYaroIMXCcs B YaCTH:

e O0mIEll CHUCTEMBbl 3HAHUM: COJEP>KATENbHBIE MPUMEPHI HMCIOJb30BaAHUS
MaTeMaTHYeCKUX HJIeH U METOA0B B MPO(ECCHOHAILHOM e TEIbHOCTH;

® yMEHHUI: paznuuMe B YPOBHE TpeOOBaHUM K CJIOXKHOCTH HPUMEHSEMBIX
JITOPUTMOB;

® MPAKTUYECKOTO WCIOJB30BaHUS TNPUOOPETEHHBIX 3HAHUA W YMEHUM:
WHIUBUIYAIbHOTO y4e€OHOrO ONbITa B TMOCTPOCHHMH MATEMAaTHYECKUX MOJEINEH,
BBITMIOJTHEHUH UCCIIEI0BATENIbCKUX TPOEKTOB.

Takum o0pa3zoMm, peanu3anus CoJep)KaHUs YYEOHOro MpeAMeTa OPUEHTHPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK YUeOHOH paboThl, 3aBUCSIIMX OT
npodunas mnpodeccuoHaIbHOTO 00pa3oBaHWs, TIOJYYCHHUS OMbITa HMCIOJIb30BAHUS
MaTeMaTHUKd B COJEPKATENIbHBIX M TPOPECCHOHATBHO 3HAYUMBIX CHUTyalUsX II0
CPaBHEHUIO C (HOPMATILHO-YPOBHEBBIMH PE3yJIbTaTUBHBIMHU XapaKTEPUCTUKAMU O0YyUEHUSI.

Copepxanue ydeOHOro mpenMera pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
CoJIepKaTeIbHBIMU JIMHUSAMU 00YyUEHUsT MaTEMaTHKE:

1. anreOpanueckas JTMHUS, BKIIOYAIOIIas CUCTEMATU3ALMIO CBEICHUM O YHCIIax;
U3y4YeHUE HOBBIX U 00O0OIlEHHE paHee HM3YUYEHHBIX Omepanuii (BO3BEJCHHE B CTEIEHb,
U3BJICUEHUE KOPHS, JOrapu(pMuUpoBaHHE, CHUHYC, KOCHHYC, TAHT€HC, KOTaHI'€HC H
oOpaTHbplE K HHM), H3yYe€HHE HOBBIX BHJOB YHCIOBBIX BBIpAXEHUH U (HOPMYI;
COBEPIICHCTBOBAHNE MPAKTUUYECKUX HABBIKOB M BHIYMCIUTEIBHON KyJIbTYpHhI, paclIupeHe
U COBEpIICHCTBOBAaHME alredpanvyeckoro ammapara, c(HOPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €0 MPUMEHEHUE K PEIICHUI0 MaTEMaTHUYECKUX U MPUKJIAAHbBIX 3a/1a4;

2.  TeopeTHKO-(QyHKUMOHAbHAs JIMHUS, BKIIOYAIONIAs CHUCTEMATH3alUI0 H
pacmipeHne CBeACHMA O (QYHKIUSAX, COBEPIICHCTBOBAHUE TpapUUECKUX yMEHUIl;
3HaKOMCTBO C OCHOBHBIMHM HJAESIMH M METOJAAMH MaTeMaTUYEeCKOro aHaln3a B 00BbEME,
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MO3BOJISIONIEM  HUCCIENOBAaTh dJEMEHTapHble (YHKIMM M peliarb MpocTeulne
reoMeTrpudeckue, GU3NUecKue 1 Apyrue npuKkiagHbie 3a/1a4u;

3. JVUHUS ypaBHEHW M HEPABEHCTB, OCHOBaHHAas Ha IIOCTPOCHUU U
UCCJIEIOBAHUM MaTEeMaTUYeCKUX MOJIeNiel, Mepecekaronascs ¢ anreOpandyeckoil u
TEOPETUKO-(PYHKIIMOHAILHON JTMHUSMHU W BKIIIOYAIOIIAs pa3BUTHUE U COBEPIICHCTBOBAHUE
TEXHUKU anreOpanvyeckux MpeoOpa3oBaHUil Ui pEIIeHHs] YpaBHEHUW, HEPaBEHCTB U
cucteM; (opMuUpoBaHME CHOCOOHOCTH CTPOWTH M  HMCCIENOBAaTh  IMPOCTEHINNE
MaTeMaTUYECKHE MOJEIM MpU PEUICHUHU NPUKIAIHBIX 3ajay, 3aJad M3 CMEXHBIX U
CIIeMAIBHBIX JUCIHUILINH,

4, reoMeTpuYecKasl JIMHMS, BKJIOUAIONIAs HArJISIAHBIE MPEJCTABICHUS O
MPOCTPAHCTBEHHBIX (HUTypax W H3yYeHHWE HUX CBOWCTB, (OPMHPOBAHWE U Pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUS, Pa3BUTHE CIOCOOOB TEOMETPUYCCKUX H3MEPCHUH,
KOOPJAMHATHOTO U BEKTOPHOTO METOJIOB JIsl PEIICHUS MAaTEeMaTUYECKUX U MPUKIATHBIX
3ajad;

5. CTOXACTUYECKas JIMHUS, OCHOBaHHAsl HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH,
NPEACTABICHUM O BEPOSATHOCTHO-CTATUCTHUUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIETOo
MUpa.

B TemarnueckoM IutaHe mporpamMMmbl y4eOHBIM Matepuai MpejicTaBieH B (opme
YepeyIOIerocs pa3BEePTHIBAHUS OCHOBHBIX COJIEPKATENIbHBIX JUHUHN (aJredpandeckoi,
TEOPETUKO-(PYHKIIMOHATILHOM, YpaBHEHUI 151 HEPABEHCTB, F€OMETPUYECKOM,
CTOXaCTHYECKOM.

N3yuenne yyebHOro npeaMera MaremaTuka 3aBepIiacTCsi MOJIBEACHUEM UTOTOB B
dbopme rK3aMeHa B paMKax MPOMEXKYTOUHON aTTeCTalluu 00yUYaroIIXCsl.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

B y4ebHOM maHe mporpaMMbl TIOJTOTOBKH CIICIIMATMCTOB CPETHETO 3BEHAa MECTO
yueOHOoro mpeaMera MaremaTka — B COCTaBe OOIMMX YYEeOHBIX MPEAMETOB,
dbopmupyeMbIX U3 00s3aTeNbHbIX mpeaMeTHbiXx obnacter PI'OC cpeanero oOuiero
00pa3oBaHUs.

PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

OcBoenue conepkanus yaeOHoro npeamera Matematruka 00ecrieuuBaeT TOCTHKEHUE
00y4aromMUCS CIEIYIOMUX Pe3yIbTaTOB:

JUYHOCTHbIX!
. c(hOpPMHPOBAHHOCTh TIPEACTABICHUA O MaTEMaTUKE KaK YHUBEPCATHHOM SI3BIKE
HAyKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUH U IPOLIECCOB, UJIESIX U METOJIaX MATEMATUKH;
. [IOHMMAHHWE 3HAYMMOCTHM MaTEMaTHMKU JUIsI HAYyYHO-TEXHUYECKOIO IIporpecca,

c(OPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTH OOIIeueIoBeYeCcKOn
KyJbTypbl Y€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTUS MaTE€MaTUKH, SBOJIOIUEN
MaTeMaTUYECKUX UJIEH;

. pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHHS,
ANTOPUTMHUYECKON KYJIbTYPhI, KPUTUYHOCTU MBIIIJICHUSI HA YPOBHE, HEOOXOJIUMOM JIJIst
Oynymieit mpodecCUOHANbHOW JEATeNIbHOCTH, [JIsi TPOJOKEHUS O0pa3oBaHUs U
caM0o0Opa30BaHMS;

. OBJIaJICHUE MATEMAaTUYECKUMHU 3HAHUSAMH U YMEHUSIMHU, HEOOXOJIUMBIMH B
MOBCEIHEBHON >KU3HU, IS OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCIMIUIMH U
JUCHUIUIMH NMPO(ECCUOHANBHOTO IMKIIA, JUIS TOJIydeHUs 0O0pa3oBaHUs B 00JacTsAX, HE
TpeOyroUMX yriayoJeHHON MaTeMaTU4eCKOM MOATOTOBKH;

. TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha
MPOTSDKEHUM BCEH KU3HM, CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK yCIIOBHUIO YCIENTHOM MPOodeCCHOHAIBHON U 00IIIECTBEHHOMN JEeSTEIHHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHONM TBOPYECKOW M OTBETCTBEHHOMU
JNEATEIBbHOCTH;
. TOTOBHOCTh K KOJUIGKTUBHOM paboOTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B

oOpa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, yu4eOHO-UCCIIeI0BATEIbCKON, MPOSKTHON |
IpYTUX BUJAX AEATEIbHOCTH;

. OTHOIIICHHUEC K HpO(l)GCCHOHaHBHOﬁ ACATCIbHOCTU KaK BO3MOXHOCTH YYaCTHUA B

PECUICHUHN JINYHBIX, O6H.I€CTB€HHBIX, rocyaiapCTBCHHEIX, O6H_[€HaLII/IOHaJH>HBIX HpO6J’ICM;
Memanpedmemnblx:

. YMEHHUC CaMOCTOATCIBHO OMNPCACIIATL LCIU ACATCILHOCTU W COCTABJIATL IIJIAHBI

NEATEIIBHOCTH; CaMOCTOSITEJIbHO OCYIIECTBIATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH
NEeATEIbHOCTD; UCIIOJIb30BaTh BCE BO3ZMOYKHBIE PECYPCHI Ul TOCTHUKEHHUSI ITIOCTABICHHBIX
Helne M pealM3alliyd IUIAHOB JESATENIbHOCTH; BHIOMpATh YCHEIIHbIE CTpaTeruu B
Pa3IMYHBIX CUTYaLHSIX;
. YMEHHE NPOAYKTHBHO OOIIATHCA M B3aMMOJCICTBOBATH B MPOILIECCE COBMECTHOM
AESITeIbHOCTH, YYUTHIBATh MO3UIMH IPYTMX YYaCTHHKOB JESATENbHOCTH, 3(P(EKTUBHO
paspemiaTh KOH(MIUKTHI;
. BJIa/ICHE HABbIKaMHU MO3HABATEJBbHOM, Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOM
7



NEeSTENbHOCTH, HaBBIKAMU pa3pellieHus Mpo0seM; CIoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUS NPAKTUYECKUX 3a1a4, I[PUMEHECHUIO
PAa3IMYHbIX METOJOB II03HAHUS;

. TOTOBHOCTh M CIIOCOOHOCTh K  CaMOCTOSTEIBHOM  HMH(OpPMAIMOHHO-
II03HABATEIBHON JICATEJIbHOCTH, BKIIIOYas YMEHHUE OPUEHTUPOBATHCA B Pa3JIMYHBIX
UCTOYHMKAaX MH(OpMAIMU, KPUTHUYECKU OLIEHUBATh U UHTEPIPETUPOBATH MH(OpMAIHIO,
MOJy4aEMYIO U3 PA3JINYHbIX HCTOYHUKOB;

. BJIAICHUC SA3BIKOBBIMU CPCACTBAMH. YMCHHC SCHO, JIOTMYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3PCHUA, HCIIOJIb30BATh AACKBATHBIC SI3bIKOBLIC CPCACTBA,
. BJI1aACHUEC HaBbIKaMU MMO3HAaBATEIbHOM perJ'IeKCI/II/I KaK OCO3HaHHuA COBCPIINACMBIX

JEUCTBUN U MBICIMTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HaHUS U HE3HAHMS], HOBBIX ITO3HABATEIIBHBIX 33/1a4 U CPEACTB VIS UX JTOCTHKECHHUS;
. LEJIEYCTPEMIIEHHOCTh B MOMCKAaX M TMPUHATUU PEIICHHH, COOOpa3uTeIbHOCTh U
UHTYULINS, pPa3BUTOCTH IIPOCTPAHCTBEHHBIX  IPEICTABIICHUM; CIIOCOOHOCTb
BOCIIPUHMMATh KpPAacoTy U TAPMOHUIO MUPA;

NpeoOMemHbix.
. c(OpMUPOBAHHOCTH MPEACTABIECHUN O MaTEMATUKE KaK YaCTH MUPOBOM KyJIbTYpPbI
U MECT€ MaTeMaTHKd B COBPEMEHHOM IIMBWJIM3AIMM, CHOCO0AX OINUCAHUS SIBICHUN
peasbHOro0 MUPA HA MATEMATUYECKOM SI3BIKE;
. c()OPMHPOBAHHOCTh  NPEACTABICHUA O MATEMaTUYECKUX MOHATHIAX  Kak
BAKHEMIIMX MATEMATHYECKUX MOJENAX, MO3BOJSAIOMIMX ONKUCHIBATh U U3y4daTh Pa3HbIC
IPOLECCHl W SBJICHMS; ITOHMMAHUE BO3MOKHOCTH AaKCHOMATHYECKOTO TIOCTPOCHHUS
MaTeMaTUYECKUX TEOPUH;

. BJIAICHUC MCTOAAMH NOOKA3aTCJIbCTB W aJITOPUTMOB PCUICHUA, YMCHHEC HX
IMPUMCHATDB, IIPOBOAUTHL AOKA3aTCIbHBIC PACCYKACHHUA B XOAC PCUHICHHWA 3a/1a4;
. BJIaACHUC CTaHAaPTHBIMHA InmpueMamMu PpEIICHUA paoruOHAJIbHBIX 151

MppPalMOHAIBHBIX, IMOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUW U
HEPABEHCTB, UX CHUCTEM; HCIOJIB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM
YyCIIe IS [IOUCKA IIyTH PELIEHUS Y WIUTIOCTPALUU PEIICHUs YPAaBHEHUN U HEPABEHCTB;

. c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNH 00 OCHOBHBIX IMOHSATHUSX MATEMaTUYECKOTO
aHalM3a W WX CBOMCTBAaX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBeACHUE (YHKITHUM,
HCIOJIb30BaHUE MOJIYYCHHBIX 3HAHUM ISl ONIMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEM;
. BJIJICHUEC OCHOBHBIMM TIOHATHSIMU O IUIOCKMX M  MPOCTPAHCTBEHHBIX
reoMeTpudeckux (uUrypax, MX OCHOBHBIX CBOMCTBax; CGHOPMUPOBAHHOCTb YMEHUS
pacrio3HaBaTh reoMeTpuueckue GUrypbl Ha 4epTekax, MOJCNSAX W B PEAIbHOM MHUPE;
MIPUMEHEHUE H3YYCHHBIX CBOMCTB reoMeTpudeckux ¢Guryp u Gopmys s peieHus
F€OMETPUYECKHX 3aJ1a4 1 3a7]a4 C MMPAKTUUYECKUM COJICpKaHUEM;

. c(hOpPMUPOBAHHOCTh MPEJCTABICHUNH O TIpoleccax M SBICHHUSIX, HMMEIOIINX
BEPOSITHOCTHBIM XApAaKTEp, CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B pEajbHOM MHUpE,
OCHOBHBIX TMIOHSTUAX JJIEMEHTAPHOW TEOPUHM BEPOSATHOCTEM; YMEHUW HAXOIWUTh U
OIICHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITHH B TPOCTECUIUX MPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyUalHBIX BEJIMUUH;

. BJIAJICHUE HABBIKAMM HCHOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX MNPOTPaMM IIpU
peleHnn 3aaad.



COIEPKAHHUE YYEBHOI'O IPEJIMETA
BBEJAEHHUE

Marematnka B Hayke, TEXHUKE, SKOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTHAX W
NPaKTHYECKON JearenbHOCTH. Llenn W 3amauu M3ydeHWss MaTeMaTHKH TPH OCBOCHHH
npocdeccuit CI1O u cnennansuocteit CIIO.

AJI'EBPA

Pa3BuTHe NOHATHA 0 YUCTE

[enbie u panuoHanbHble uwucia. JleiicTBurenbHble uyucna. [IpubiamxeHHbIE
BbIuncieHus. KommekcHsie yncia.

CamocrosiTeabHas padora: [loarotoButh qokiIaael Ha TeMbl: «I unore3a Pumanay,
«PacripeneneHue NpoCcThIX YUCEI».

KopHu, crenenn u 1orapupmsi

Kopnu u crenenn. Kopau HaTypanbHOM CTENEHU U3 YKCIIA U UX CBOMCTBA. CTeneHu
C palMOHAIBHBIMM TMOKa3zaTeNsiMU, HX cBoWcTBa. CTeneHu ¢ JEHCTBUTEIbHBIMU
nokasaressiMu. CBOICTBA CTENEHU C IEHCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapupm. Jlorapupm umcia. OCHOBHOE JIOTApU(PMHUECKOE  TOKIECTBO.
JlecsaTuuHble U HaTypasibHble Jorapudmel. [IpaBuna nelicteuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHMIO.

[IpeoOpazoBanue anreOpanyeckux BbIpaxkeHui. [IpeoOpazoBaHue palMOHAIBHBIX,
UPPALMOHATIBHBIX CTENEHHBIX, TOKA3aTEeNIbHBIX U JIOTapU(MHUUECKUX BBIPAKECHHI.

[IpakTrueckue 3aHATHS

Apudmernueckre NeHCTBUS HAJ YUCIaMH, HAXOKJIECHUE NMPUOIMKEHHBIX 3HAYCHHM
BEJIMYMH U TOTPENTHOCTEH BBIUMCICHUN (AOCOMIOTHOW U OTHOCUTENIBHOW), CpaBHEHHE
YHCJIOBBIX BBIPAXKEHUU.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOIHEHNE pacyeTOB € paiuKaIaMHu.

Pemenne wuppanuoHanbHbIX ypaBHeHUM. HaxokaeHue 3HAUYEHUN CTEIEHEH C
panmoHanbHBIMU TIOKa3zarensiMu. CpaBHeHue cremneHeil. [IpeoOpa3oBaHus BBIpaKEHUI,
colepkKallux creneHu. Perenre noka3arenbHbIX YPaBHEHU M.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuid jorapudma mo mpou3BOJILHOMY OCHOBaHMIO. Ilepexon oT
OJIHOTO  OCHOBaHUSi K Jpyromy. Bbluucienwe ©  cpaBHEHHE  JIOTapu(MOB.
JlorapudmupoBaHue 1 MOTCHIIMPOBAHUE BHIPAKEHUH.

[Tpubnu>keHHbIE BEIUMCICHUS U PEIICHUS] PUKIIAIHBIX 3a/1a4.

Peienue norapuMuyeckux ypaBHEHHM.

CamocrositenbHas padora: [logroroButhk cooOuieHus Ha Tembl: «I eopr @puaman
bepuapa Pumany, «IIpobnema Ilyankape», «Maiikn @puamany, «I'puropuii [lepenbmany,
«[Ipobnema Kyka».

OCHOBbI TPUTOHOMETPUH

OcCHOBHBIE IOHATHS TPUTOHOMETPHUHU
Pannannas mepa yrna. BpamartensHoe aBukenue. CHHYC, KOCHHYC, TaHT€HC U
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KOTaHT'€HC YHCJIa.

CamocrosiTesibHast padora: [loaroroButh cooOiieHuss Ha TeMbl: «MaTeMaTnka B
Hpesuem Erunre», « [ luBunu3zanuu 1peBHOCTI.

OcHOBHbBIE TPUTOHOMETPUYECKHE TOKIECTBA

®opmynbl TipuBeAeHUs. PopMysbl crnoxeHus. DopMyinbl yaBOeHUA. DOpMyIIbI
MOJIOBUHHOTO yTJIa.

[IpeoOpazoBaHus NPOCTENIIMX TPUTOHOMETPUYECKHUX BBIPAKEHUIM

[IpeoOpazoBanrie CyMMbl TPUTOHOMETPUUECKUX (QYHKIUH B TPOU3BEACHUE U
MPOU3BEICHUS B CyMMy. BbIpakeHHE TPUTOHOMETPUYECKUX (PYHKIMH UYepe3 TaHTEHC
MTOJIOBUHHOTO apryMEHTA.

Tpuronomerpuyeckue ypaBHeHHUs U1 HEPABEHCTBA

[Ipocrenmue TPUTOHOMETPUYECKUE YpaBHECHHSL. [Ipocrenmme
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OO6paTHbIe TpUroHOMETpHUYeCKUe QYHKIIUU. APKCHUHYC, apKKOCHHYC, apKTaHTCHC.

[IpakTnueckue 3aHsTHS

Panuanubiii MeTO1 MI3MEPEHU YTIIIOB BPAIIEHUS U CBSI3b C TPAlyCHON MEPOM.

OCHOBHBIE TPHUTOHOMETPUYECKHE TOXISCTBA, (OPMYJIBI CIIOXKEHHUS, YJIBOCHUS,
npeoOpa3oBaHUE€  CyMMbI  TPUTOHOMETPHYECKUX  (YHKIMH B  IPOM3BEJCHHE,
npeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETpHUECKUX (GYHKIHMN B cymmy. IIpocreiimiie
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABCHCTBA.
OOpaTHbIe TPUTOHOMETPUYECKHE QYHKIIMHU: aPKCUHYC, apKKOCHUHYC, apKTaHT €HC.

CamocrosiTtesibHasi padora: [loarotoBuTh 10K1a] Ha TeMy: « BaBUIIOHCKas
MaTEMaTHKa.

®YHKIINN, UX CBOVICTBA U TPA®UKHA

Oyukuuu. O0nacTh ONpeAeNeHusT U MHOMKECTBO 3HAueHWH; rpaduk (yHKIMH,
nocTpoeHue rpadukoB GyHKIUN, 3aJaHHBIX PA3TUYHBIMUA CTIOCOOAMH.

CpoiicTBa (QyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHUYECHHOCTD,
nepuoAnYHOCTh. [IpoMexkyTku Bo3pacTaHUsi U yObIBaHUS, HauOOJbIlIee U HAUMEHbLIEE
3HaYeHUs,  TOYKM  JKcTpemyMa.  ['paduyeckas  uHTepnpertaums.  [Ipumepsl
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B PEANbHBIX MPOIECCaX U SIBICHUAX. ApupMeTHUYEeCKHUe
omepanuu  Hax  QyHkiusMua.  CrnoxHas — Qyskimus  (kommnosunwmsi). [lonatue o
HEIMPEPHIBHOCTU (QYHKLIUU.

O6patubie ¢dynkiuu. OOacTh ompeneseHuss W 007acTh 3HAYEHUU OOpaTHOM
¢dbynkuuu. ['padux oOpaTHOM QyHKIMY.

Crenennble, MOKa3zaTeabHbIe, TOrapu(pMUUECKUE U TPUTOHOMETPUUECKUE QYHKIIUU.

OoOpaTHble TPUrOHOMeTPUYECKHEe QYHKIUH

Onpenenenus PyHKIMMA, UX CBOWCTBA U TpaUKH.

IIpeoOpazoBanus rpaduxoB. IlapasienbHbIi MEPEHOC, CUMMETPHSI OTHOCHUTEIBLHO
OCel KOOpAMHAT W CHMMETpPUS OTHOCUTEIIBHO Hayajga KOOpPAWHAT, CUMMETPHS
OTHOCHUTEJIBHO NMPSAMOM y = X, PACTSKEHUE U CKAaTHE BJIOJIb OCEH KOOPAMHAT.

[IpakTrueckue 3aHATHS

[Ipumepsl 3aBUCHMOCTEH MEXKIYy IIEPEMEHHBIMU B peEaJbHBIX IMpoleccax U3
cMexHbIX guciumuinH. Omnpeaenenue Qynkumii. Iloctpoenune u uTeHue rpadukos
¢ynkmuit. HccnenoBanme ¢ynkumu. CBoilcTBa JIMHEMHOM, KBaJApaTUYHOM, KyCOUYHO-
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JUHEWHOW M NpoOHONMHEHHON ¢yHKIuN. HemnpeprsiBHBIE W Nepuogudeckue (YHKIIUU.
CpoiicTBa U rpauKu CUHYyca, KOCHHYCa, TaHTeHca U KoTaHreHca. OOparHble PyHKIUU U
ux rpapuku. OOparHbie TpuroHoMmerpuueckue ¢ynkuuu. IIpeoOpazoBanus rpadrka
dbynkuuu. ['apmMonnyeckue konedanus. [Ipuknanneie 3agaum.

[lokazaTenbHble, Jorapu@MuUUecKue, TPUTOHOMETPUUYECKUE  YpaBHEHUS U
HEPABEHCTBA.

CamocrosiTesibHas padora: [loaroroButs coobmienust Ha TeMbl: «P. Jlexapty,
«Maremaruka B JI[peBHem Kutaey, «Marematuka B peBHeit [ perum».

HAYAJIIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBaTeabHOCTH. CriocoOb1 3aJIaHus " CBOICTBa YHCIIOBBIX
nocnenosarenbHocTed. [loHsTHE 0 mpenene mnociaenoBarenbHOCTH. CyIIECTBOBAHUE
npenesa  MOHOTOHHOM — OTpaHMYEHHOM — mocnenoBarenbHocTH.  CyMMHpoBaHUHE
nocnenoBarenbHocTell. beckoHeuHo yObIBaromias reoMeTpuyecKas Iporpeccuss U ee
cymMa.

[IpousBognasi. IlonsTe O mPOU3BOAHONW (YHKIMU, €€ TEOMETPUYECKUN U
¢usznyeckuil cMmbICi. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. I[IpousBonHble
CYMMBI, pPa3HOCTH, NPOU3BEACHUS, 4YacTHbIE. 1IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuid. I[lpuMeHeHrne TpPOU3BOAHOW K HCCIEIOBAaHUIO (PYHKIMIA M MOCTPOCHHIO
rpadukoB. [IponsBoaHbie 00paTHON PYHKIMU U KOMIIO3ULINUU (DYHKIIMH.

[IpuMepsl UCTIOJIB30BaHUS POU3BOIHOM ISl HAXOKIECHUS HAWIYUILETO PEIICHUS B
NPUKIAJAHBIX 3a7a4ax. Bropas mpousBoaHas, ee reoMeTpruuecKUuil U (PU3UYECKUN CMBICIL.
HaxoxaeHue ckopocTu Juisi Mpouecca, 3aJaHHOro GopMysion u rpaukom.

[lepBooOpa3nass u wuHTerpai. IIpuMeHeHHE OMNpEeNeNeHHOr0 MHTerpaisa s
HaXOXKJEHUsl IUIoOWAAN KpuBoiuHeHoW Tpanenuu. dopmyna Herotrona—Ileitonuma.
[Tpumepsl IpUMEHEHUs UHTErpaia B (pU3MKEe U TE€OMETPUH.

[IpakTrueckue 3aHATHS

YucnoBasi moOCHEA0BAaTENbHOCTh, CHOCOOBI €€ 3a/aHus, BBIYMCICHUS YJICHOB
nocnenoBarenbHocTd.  Ilpenen  mocnemoBarenbHOCTU.  beckoHeuHo — yObIBaromias
reOMETPUYECKAs] IPOIPECCUSL.

[Ipon3BoHAs: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICI ITPOU3BOJHOM.

VYpaBHenue  kacarenpHOM B oOmem  Bumge. llpaBunma u  dopmynsl
muddepeHupoBanusi, TabiKila TPOU3BOAHBIX 3JIEMEHTApHbIX QyHKiuH. WMccinenoBanue
GyHKUMM C TIOMOLIBI0 TNpou3BOAHOM. Haxoxnenue HauOONbIIET0, HAUMEHBIIETO
3HAYEHMSI U SKCTPEMATIbHBIX 3HAUEHUI PYHKIUH.

Nurerpan u nepBooOpaszHasi. Teopema Herorona—IJleliOnuma. IIpumenenue
MHTErpajia K BBIYUCICHUIO (PU3HUUECKUX BEJIMYMH U TUIOLIAAeH.

CamocrosiTesibHass padora: [loaroToBUTh JOKJIAAbl U COOOIICHUS HA TEMBI:
«Uctopuss marematukun B WMugun», «Muguiickuii MatemaTtuk ApuabxaTta», «Alb-
Xopesmn», «MareMaTuka UCIaMCKOTO CPEHEBEKOBbs», «Mcnamckuit marematuk Hacup
an-un at-Tycny».
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YPABHEHUA U HEPABEHCTBA

YpaBHEHUsT M CUCTEMBbl ypaBHEHMI. PanMoHalbHBIE, HppalHOHAJbHEIE,
MOKA3aTEJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUSI U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPHEMBl UX pElICHHs (pa3IOkKEHUE HA MHOXKHUTENIH, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, IpaUUECKUil METON).

Hepasencrsa. Panunonansheie, UppalrOHaJIbHBIE, ITIOKA3aTEIIbHbBIC 17}
TPUTOHOMETPHUUYECKHE HEPAaBEHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.

Hcnonp30BaHne CBOMCTB U rpaguKoB (GYHKIUI MpU PElICHUU ypaBHEHUN U Hepa-
BeHCTB. Meton uHTepBanoB. M300pakeHre Ha KOOPJWHATHOW TIJIOCKOCTH MHOXECTBA
pelIeHnl ypaBHEHUM M HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.

[TpuknanHeie 3a0a4n

IIpruMeHenne MaTeMaTUYECKUX METONOB Ul PELICHUs COACPIKATENIbHBIX 3a7ay U3
pa3IMyYHbIX 00JacTel HayKU U MPAKTUKU.

WNHrtepnperanys pe3ynbraTa, y4eT peajJbHbIX OTPaHUYEHUN.

[IpakTrueckue 3aHATUSA

Kopuu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [Ipeobpa3oBanue ypaBHEHUN.

OCHOBHBIE IPUEMBI PEILICHUS YPAaBHEHUH. Perienre cucreM ypaBHEHUN.

Hcnons3oBanne CBOWCTB M rpaduKOB (PYHKUUWA ISl pPELICHUS YpaBHEHUU U
HEPABEHCTB.

CamocrosiTesibHass padora: [loaroToBuTh JOKIAAbI U COOOIICHUS HA TEMBI:
«Huxomax I'epazckuity, «Jleonapno @udoHauum».

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

JJIeMeHTbl KOMOUHATOPUKHU

OcCHOBHBIC TIOHSATHS KOMOMHATOPWKH. 3aJaud Ha MOJACYET YHCIa pa3MEIeHUH,
NEepPEeCTaHOBOK, coueTaHuid. Pemenne 3amay Ha mepebop BapuantoB. dopmyna OuHOMa
Hrrotona. CoiicTBa OMHOMHUHANIBHBIX KO3 puimentoB. Tpeyronsauk [Tackans.

JJIeMEeHThI TEOPUH BEPOATHOCTEI

CoObITHE, BEpPOSITHOCTH COOBITHS, CIOXKEHHE U YMHOKEHUE BeposTHocTel. [TonsTue
0 HE3aBUCUMOCTH COOBITUH. JIUCKpeTHas ciydaliHasi BEIMYMHA, 3aKOH €€ pacipeieseHus.
HucioBble XapaKTEpUCTUKU JUCKPETHOM CiydYaulHOM Benu4uHBbL. lloHATHME O 3aKoHE
OOJIBIIINX YHCE.
CamocrosiTesibHas padora: [[oaroToBUTh JOKIAALI U COOOIICHUsT Ha TeMbl: «IIbep
depmay, «Anredpa JIx. Byns u ee npuMeHeHUE B TEOPUU U PAKTUKE UHPOPMATUKID,
MOJATOTOBUTH KPOCCBOP/IbI U TECTHI.

JJIeMEeHTbl MATEMATHYECKOI CTATUCTUKH

[IpenacraBnenrie naHHBIX (TAONMIBI, AUArpaMMbl, TpaduKu), TeHEepaIbHAs
COBOKYMHOCTh, BBIOOpKa, cpeaHee apudmermueckoe, meauaHa. l[loHstwe o 3amauax
MAaTEMAaTH4YECKOW CTaTUCTUKH.

Pemenne npaktudeckux 3a/1a4 ¢ NpUMEHEHUEM BEPOSTHOCTHBIX METOJOB.

[IpakTrueckue 3aHATHS

Ucropust pa3BuTHsS KOMOWHATOPHUKH, TEOPHUU BEPOSTHOCTEH W CTATUCTUKUA U HUX
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pojib B pa3IMyHBIX  cdepax  YENOBEUECKOM  Ku3HedesTenbHOCcTH.  IIpaBuiia
KOMOMHATOpUKHU. PernieHne KOMOMHATOpHBIX 3adad. Pa3memieHus, codeTraHus W
nepectadoBku. buaoM HerotoHa n TpeyronpHuk Ilackans. IIpuknaanasie 3anayn.

Kitaccnueckoe omnpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEM, TeopeMa o
CyMMe€ BeposiTHOCTEW. Beruncienne BepostHocTel. [Ipukiannslie 3anaun. Ilpencrasnenne
YUCJIOBBIX JaHHbIX. [[pukiagHble 3a1aun.

CamocrosiTesibHass padora: [loaroToBUTH MOKIAABl U COOOLICHHS HA TEMBI:
«Padasny Cantu. Adpunckas mkonay», «I'pedeckas maremaruka. [ImaToHoOBCKas mIKosay,
«EBximmy.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxeHne AByX NpsIMBIX B MpocTpaHcTse. [lapaimensHocTh npsimoit
U IUIOCKOCTH. [lapajuenbHOCT tuiockocTen. IlepreHIuKyIApHOCT IPSIMOM U TUIOCKOCTH.
[lepieHAUKYIJISp M HAKIIOHHAS. YTOJ MEXAY NPSIMOM U IUIOCKOCTBIO. JIByrpaHHBIN Yroi.
Yrosn MeXay IIIOCKOCTAMHU. [lepneH MKy IapHOCTh ABYX IUIOCKOCTEN.

['eomeTpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapajUIeNIbHBII  MEpeHoc,
CUMMETPUS OTHOCUTENIBHO IUIOCKOCTH.

[TapannensHoe  mpoektupoBanue.  [lmomanes  OpPTOrOHAIBHOM  NIPOEKLMHU.
N300pakeHrne NpoCTpaHCTBEHHBIX (UTYP.

CamocrositesibHass padora: [loaroToBuTh JOKIAALI U COOOIICHUS HA TEMBI:
«Apxumen», «Anomionni [leprekuiny, mOArOTOBUTH MTPE3EHTALUN.

MHOrorpaHHUKH

Bepuunbl, pebpa, rpanm MHororpaHHuka. Pa3BepTka. MHOrorpaHHble YIJIBL.
Brinmykiisle MHOTOTpaHHHKHU. Teopema Ditiepa.

[Ipusma. Ilpsmas u HaknonHas npusma. lIpaBunbHas npusma. [lapamnenenumnen.
Ky6.

ITupamua. [IpaBusibHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B apajuiesienuiesie, B Ipu3Me U NupaMue.

Ceuenus ky0a, MPU3MBI U TUPAMUIBI.

[IpencraBieHre O NpaBUIIBHBIX MHOTOTpaHHMKAaX (TeTpa’ape, KydOe, OKTasiape,
J0JIEKa’Ape U UKOCABPE).

Tesa 1 MOBEPXHOCTH BpallleHUA

Hunuanap u konyc. YceueHHbI KOHYC. OCHOBaHUE, BHICOTA, OOKOBAs TOBEPXHOCTD,
oOpasytoias, pazseptka. OceBble CEUEHUs U CEUEHMUS, Mapajuie/IbHble OCHOBAHMIO.

[ap u cdepa, ux ceuenus. KacarenbHas II0CKOCTb K cdepe.

HN3mepennst B reoMeTpuu

O6neM u ero uzmepenue. urerpaipHas Gpopmyna oobema.

®opMyibl 00beMa KyOa, MPSIMOYTOJIBHOTO Mapalielenuneaa, Npru3Mbl, [HUJIAHIPA.
®opmysbl o0bemMa mupaMuibl U KoHyca. GopMyIibl IJIOMIAAN TOBEPXHOCTEN HUIMHAPA U
KoHyca. opmyssl 00beMa 11apa u Tiomaau chepel.

[TogoGue Ten. OTHOIICHUS TUIOIIAICH TOBEPXHOCTENH U 00bEMOB MOJOOHBIX TE.

Camocrositesibnass padora: [logroroButs mokimanel u pedepaTtl  Ha TEMY:
«BBenenne Bo (pakranb», «PaBHOrpaHHBIN TeTpasap», MOATOTOBUTH KPOCCBOPABI H
TECTBHI 110 PA3AEINTY.
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KoopauHarsl 1 BEeKTOPBI

[IpsimoyronbHast (nexkapToBa) CHUCTEMa KOOpAMHAT B mpocTpaHcTBe. dDopmyna
PacCTOSHUS MEXy IByMSI TOUKaMHU. Y paBHEHHUs c(epbl, INIOCKOCTH U TPSIMOM.

Bekropel. Monayne Bekropa. PaBeHcTBO BekTOpoB. (CllOXKEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa 0 HANPABICHUAM. YTOJI MEXIY
nByms BekTopamu. [Ipoeknmsa Bexkropa Ha ocb. KoopaunHarsl BekTopa. CkamspHoe
IIPOU3BENCHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB MPH PELICHUHM MATEMaTHYECKUX U
IIPUKJIAIHBIX 3a]1a4.

[IpakTrueckue 3aHATHS

[Ipr3HaKku B3aMMHOIO PaCIIONIOKEHUS MPSAMBIX. YTOJ MEXKIY NpsAMbIMHA. B3aumHoe
PACITOJIOKEHUE MIPSAMBIX U IUIOCKOCTEN. [IeprieHanKyIsip 1 HAKIOHHAA K INIOCKOCTH. YTOJ
MEXKIy NpSAMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACHOJIOKEHUU TPAMOU M
IJIOCKOCTU. Teopema 0 Tpex NMepIeHIUKYIIApax.

IIpy3HaKku ¥ CBOMCTBA MapAJLIEIBHBIX U MEPIEHAUKYIIAPHBIX INIOCKOCTEN.

PaccTostHue OT TOYKH 10 INIOCKOCTH, OT IPSIMOM 10 IIJIOCKOCTH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, MEX]y CKPEIIMBAIOIKUMUCS MPAMBIMH, MEKIY MPOU3BOJIBHBIMU (PUTYpamMU
B IIPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHME U €ro cBoWcrBa. Teopema O IUIOLIAIU
OPTOrOHAIBHOMN IIPOEKLIAH MHOT'OYT'OJIbHUKA. B3anmuoe pacIonIoKeHUE
IPOCTPAHCTBEHHBIX PUTYD.

Pa3nuuHble BUIObl MHOrOrpaHHUKOB. Mx wu3oOpaxenus. CeueHus, pa3BepTKH
MHOrorpaHHukoB. Ilnomaas mnoBepxHOcTH. Buasl cuMMETpudi B MOPOCTPAHCTBE.
CumMmeTpus Ten BpallleHHs] 1 MHOTOTpaHHUKOB. Beruncienue mioimaaei 1 o00beMoB.

Bexkropsl. [elictBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.

YpaBHeHUE OKPYXKHOCTHU, c(epbl, IIOCKOCTU. PaccTosHMe MEXAy TOUKaMHU.
JIeficTBHA ¢ BEKTOPAaMH, 3aJaHHBIMHA KoopAuHaTamu. CKaJIIpHOE IPOU3BEAEHUE BEKTOPOB.
BekropHoe ypaBHeHME NOpsAMOW M INIOCKOCTU. Mcrmonb30BaHHME BEKTOPOB MPHU
JI0Ka3aTEJIbCTBE TEOPEM CTEPEOMETPHUH.

CamocrosiTesibHasA padoTa: MOATOTOBUTH KPOCCBOPABI U TECTHI.

JIns  BHEAyJUTOPHBIX 3aHATUM CTyJEHTaM HapsAy C pelleHueM 3axad |
BBIITOJIHEHUS NPAKTUYECKUX 3aJaHUM MOKHO NPEIIOKUTH TEMBI UCCIEHOBATEIBCKUX U
pedepaTuBHBIX pabOT, B KOTOPHIX BMECTO CEpHUM OTAENbHBIX MEJIKHX 33134 H
YOPAKHEHU TpPEeNaratoTcsl CIOKETHbIC 3aJaHusi, TpeOyIoIIHue MJIUTEIbHON paboThl B
paMKax OJHOW MaTeMaTHYecKOoW CHUTyalud. OTH TEeMbl MOTYT OBITh  Kak
WHJVBUAYAJIbHBIMA 3aJaHUSIMH, TAaK W TPYIIOBBIMH JJII COBMECTHOI'O BBITIOJHEHHUS
VCCIIEIOBAHMUS.

Tembl pedpepaToB (10KJIA0B)

. HenpepsiBHBIC Ap006H.

. IIprMeHenne CI0KHBIX IPOLIEHTOB B JKOHOMUYECKUX pacyeTax.
. [TapannenbHOE IPOEKTUPOBAHHUE.

. CpenHue 3HaYeHus1 U UX IPUMEHEHHE B CTATUCTHKE.

. BektopHoe 3a1anne npsiMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
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CrnoxeHrie rapMOHMYECKUX KOJICOaHUIA.
['paduueckoe perieHre ypaBHEHUN U HEPABEHCTB.
[IpaBuibHBIE ¥ NOJYIIPABUIIbHBIE MHOTOTPAaHHUKH.
Konnueckne ceueHns U uX NPUMEHEHNUE B TEXHUKE.
[Tonsitue auddepenimana U ero NPUIOKEHHUS.
CxeMmbl NOBTOPHBIX HCHBITAHUIN bepHyuin.
HccnenoBanue ypaBHEHNN U HEPABEHCTB € IMAPAMETPOM.
Pacnipenenenne npocTeIX Yucen.

['unioresa Pumana.

I'eopr ®puaman bepuapn Puman.

[Ipobnema Kyka.

[Tpob6nema Ilyankape.

Marematuka B JIpeBHeMm Erurnre.

Maremaruka B [Ipesnen I penun.

I'puropuii Ilepenbman.

BaBuiionckast MaremaTuka.

Ucnamckuin matematuk Hacup an-/lun ar-Tycwu.
Uctopus maremaruku B Unaum.

MareMaTrKa UCIIaMCKOT'O CPETHEBEKOBBSI.
Jleonapno ®uboHayym.

AnreOpa J[x. byns u ee npuMeHeHHE B TEOPUH U MMPAKTUKE UH(OPMATHKU.
IIsep depma.

I'peueckas maremaruka. [InatonoBckas mkomna.
Padasnp Cantu. ApuHckas mkoda.

Anonnonuit lleprexuii.

Apxumen.

Brenenue Bo gppaxrainsl.

Maremaruka B [IpesHem Kurae.

Nunniickuii MaTeMaTuk Apuadxara.
['eomeTpuueckue anaaoruu

OxpyXHOCTb U KacatenbHbie. Teopema Deitepbaxa
IIpumeHneHue TeopeMsl Diepa

Tpucekuus yria. Teopema Mopites

[IpumeHeHne Teopun napKeTa sl JOKa3aTeIbCTBA CBOMCTB

Y IIPU3HAKOB MMApAJIIENOrpaMMa U Tparennuu

Cdepuueckas reoMeTpusi TpEyroJbHUKA

NuBepcus u ee cBOMCTBA.

[Tpuniun 3anpera Iaynu.

[Tapanoxc depmu.

Benukas reopema @epma.

O pa3Butuu marematuku B XIX cronetuu. ['aMuibTOH.

Meron pemenust ypaBuennii Hetorona — Padcona.

@pakTanbHas TEOPUs IPOCTPAHCTBEHHO-BPEMEHHBIX Pa3MEPHOCTEN.
[Tpuaumn upuxie.

BexkTtopsl.
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Jzera-pynkuus Pumana.

Hccnenoanue CBOMCTB NPSIMOYTOJIBHOTO TETPAdApa.
HNuTepnonsunonHblii MHOTOUIIECH Jlarpanxka.

Hctopus TpUroHOMETpHH.

ConepxaHue U 3HAYEHUE MAaTEMAaTUYECKOW CUMBOJIMKH.
3ameyaTeabHbIE KPUBBIE B MATEMATHKE.

Hctopus cTaHOBIIEHUS U Pa3BUTUS MATEMATUYECKOTO MOJIECIIMPOBAHMS.
CHUMMETpHS OTHOCUTEIBHO OKPYKHOCTH.

['padwr.

Anrebpa MaTpHiL.

Marematuku 3m0xu Bo3poxneHus.

Huxkkono Tapranbs.

Jlxepomamo Kapnraso.

®pancya Buer.

Jlyka Ilaunonmu.

MaremaTuyeckue CyKIeHUS U YMO3aKIFOYEHHUS.

OO0 oCHOBaHMSIX TEOPUH MHOXKECTB.

CnyyaitHOCTb B apU(METHKE.

Teopus Pamces.

Henykuus.

NHnykuus.

Kozed Jlyu Jlarpanxk.

Maremaruka JlaBuna ['mnb0epTa.

I'paduxk.

Muxann BacunseBra OCTporpaacKui.

Hcropus pa3BUTHS KOMIUIEKCHBIX YUCET.

3eHOH DIeHCKUil, ero mapagoKChl ¥ MOHATHS OECKOHEYHOCTH.
Codns BacunseBna KoBaneBckas.

WNurerpan Ilyaccona.

Hcropuueckue cBeleHNs O pa3BUTUHA TPUTOHOMETPUH.
Hcuncnenus meronamu Jlarpanxa, Pynre, Kyrra, Herotona u ['aycca
[IpoGnema nppanmoHaIbHBIX YUCEN.

CrepeomeTpus.

Teopema depma: uCTOpUs U AOKA3ATEIBCTBA.
I'eomeTpust JlobaueBckoro.

JIBOWHOM MHTETpaJl B MEXaHUKE U T€OMETPUMU.
Nurerpan Ilyaccona.

MaremaTuka 16 Beka: M0 U OTKPBITHSL.

IlepeyeHb MpaKTHYECKUX PadoT

[Tpubnmxennsie BerunciaeHus. [lorpemmocty npubanxeHui
Kopnu u crenenn. Mx cBoricTBa

Crenenu ¢ AeCTBUTENBHBIMU NTOKa3aTensiMu. VX cBolicTBa
Jlorapudm. Jlorapudmudeckoe TOKAECTBO
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KopHnu, crenenu u norapugmel

[lepnenaukyisap n HakiioHHasA. CBOKCTBA NEPIEHIUKYISIPHOCTH IIPSIMON U
IJIOCKOCTH

Bexropsl. Koopaunatsl. Monyns BekTopa

KooparHaTel 1 BEKTOPBI

[Toctpoenue u npeoOpazoBaHUE rPaPUKOB TPUTOHOMETPUUECKUX (DYHKIUN
@opMyJIbl HOJIOBUHHOTO U ABOMHOTO yTJIa

[Tpeobpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKECHUN
TpuroHoMeTprdeCcKre ypaBHEHHUS

Tpuronometpuyeckue npeodpazoBaHus BRIPAKECHUN

DNeMEHTHI MPU3MBbI U TUPaMUAbI

MHuororpanauku. [1nomanyu noBepxHOCTE MHOTOTPAaHHUKOB

Tena n noBepxHOCTH BpameHus. [1momany noBEpXHOCTEN Tel BpAILICHUS
Pemenue 3amay no reme «®@opmyia HerotoHa-JIeriOHu1a»

[Tnomanu noBepxHocTell Ky0Oa, NpSMOYToJIbLHOTO Mapaiesenumnea, pu3Mbl
[Inomany noBepXHOCTENW IWIMHAPA, KOHYCa, [apa

PannonanbHble U MppallMOHAIIBHBIE YPABHEHUS

Pemenue norapudmuyeckux ypaBHEeHUM

Pelienue nokasaTeabHbIX YPaBHEHUN U HEPABEHCTB

YpaBHEHUS U HEPABEHCTBA
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TEMATHYECKOE IINTAHUPOBAHHUE

HpI/I peain3aliini COACPKAHUA y‘I€6H01’0 mpcameTa Maremarruka MakcuMajbHas

ydyeOHass Harpyska oOydJarolmuxcs cocTaBisger 287 dYacos:

N3 HHUX ayAuTOpHAasi1

(oOs3aTenbHast) Harpy3ka oOydaroIIMXcs, BKJIOYas NMpakTudyeckue 3anatuss — 191 wac;
BHEAYIUTOPHAsI CAMOCTOSTENIbHAS paboTa cTy1IeHTOB — 96 Jacos.

TemaTrnueckKui nmjiaH

HaumeHoBaHue TeM KosmuyecrBo
4acoB
BCEro TEOpETHYC | MMPpAaKTH4YEC caM. MaKc.
cKHe KHe pad | Harpy3

padoTbI Ka
BBenenune 2 2 2
Tewma 1. Pa3BuTHe mOHATHS O YHCIIC 6 4 2 3 9
Tema 2. Kopnu, crenenu u 24 16 8 12 36
JorapupMbl
Tema 3. IlpsiMble W TUIOCKOCTH B 16 14 2 8 24
IPOCTPAHCTBE
Tema 4. KomOnnaTopuka 4 4 2 6
Tema 5. KoopiMHATBI 1 BEKTOPBI 14 10 4 7 21
Tema 6. OCHOBBI TPUTOHOMETPHUH 26 16 10 13 39
Tema 7. @ynkuuu u rpa@uku 16 16 8 24
Tema 8. MHOTOrpaHHUKUA M KPYTJIbIE 24 14 10 12 36
Tena
Tema 9. Hawama wmaTemaTHueckoro 20 20 10 30
aHam3a
Tema 10 MHTerpan u ero npuMeHeHue 14 12 2 8 22
Tema 11. DnemeHTHI TEOPUH 4 4 2 6
BEPOSATHOCTEW M MATEMATUYECKOU
CTaTHCTHKH
Tema 12. YpaBHeHUs 1 HEpaBEHCTBA 21 13 8 11 32
HTroro 191 145 46 96 287

IIpome:xyTouyHas arrectauus B popme IK3aMeHa
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM JEATEJIbHOCTHU

OBYUYAIOIIIUXCA
Conep:xkanue XapakTepuCcTHKA OCHOBHBIX BUJOB J1eATeJIbHOCTH
00y4eHus o0yyamuxcs (Ha ypoBHe Y4eOHbIX JelCTBHA)
BBenenne O3HaKOMJICHHE C POJIbI0O MATEMATUKHU B HAYKE, TEXHUKE,

OKOHOMMUKEC, HH@)OpMaHHOHHBIX TCXHOJIOTHUAX U Hp&KTH‘-IGCKOﬁ
JACATCIBbHOCTH. O3HaKOMJICHHE C OCJIIMHU U 3a/la4aMi U3YUYCHUA
MaTCMaTUuKU

AJI'EBPA

Pa3zBurune mousatusa o
qucjie

BrinonHenue apudmeTnueckux JeHCTBUNA HaJl YMCIIaMU, COUeTast
YCTHBIE U TUCbMEHHBIE IPUEMBI.

Haxosxienre mpuoOInKEeHHbIX 3HAYeHU BEIMYUH U
MOTPEIIHOCTEN BhIYHMCIICHU (A0COMIOTHON U OTHOCUTEIHHOM);
CpPaBHEHME YHCIIOBBIX BBIPAKCHUMU.

Haxoxenne omuboK B peoOpa30BaHUSIX U BEIYMCIICHUIX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOrpaMMbl)

KopHu, crenenu,
JorapugmMbl

O3HaKOMJIEHHE C IOHATHEM KOPHS N-U CTEIIEHU, CBOMCTBAMH
PaaUKaJIOB U PABUJIAMU CPABHEHUS KOPHEU.

DOopMyIIMPOBAaHKE ONPEAETIEHNS KOPHS U CBOMCTB KOPHEM.
BrruucieHne U CpaBHEHUE KOPHEW, BBITIOJIHEHUE IPUKUIKA
3HaueHus kopHs. [IpeoOpazoBaHne YUCIOBBIX U OYKBEHHBIX
BBIPAXKCHUM, COAEPKALINUX PATUKAIIBI.

BrinonHeHne pacyeToB no (GopmysiaM, CoepKaIIiuM paaTuKabl,
OCYIIECTBJISIS HEOOXOAMMbIE TTOJICTAHOBKH M TIPE0Opa3oBaHUsI.
OrnpeneneHre paBHOCWIBHOCTH BBIPAKEHH C paJIMKaJIaMHU.
PemeHne uppanmoHaabHbIX YPAaBHEHUM.

O3HaKOMJICHHE C TIOHATUEM CTEIEHU C JECHCTBUTEIIBHBIM
[MOKA3aTEIIEM.

Haxosx1eHne 3HaueHU CTENEeHU, UCII0JIb3Ys NMPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPECTBA.

3anuchIBaHKE KOPHS N-i1 CTENEHU B BUJE CTEMEHU C IPOOHBIM
MoKa3aTejieM U Ha00O0pOT.

DopMyIMPOBAHUE CBOMCTB CTENCHEN. BhIUNCIIEHUE CTENEHEN C
[PallMOHAJIBHBIM OKA3aTEeJIEM, BBIITOJHEHUE TPUKUIKU 3HAUEHUS
CTETICHU, CPABHCHUE CTEIICHEH.

[IpeoOpa3zoBaHne YUCIOBBIX M OYKBEHHBIX BHIPAKEHUH,
COAEpKaIlUX CTENEHU, IPUMEHSIS CBOMCTBA. Pemenune
[MOKAa3aTEJIbHBIX YPABHEHUN.

O3HaKOMJIEHHE C MPUMEHEHUEM KOPHEHN U CTENEHEel npu
BBIYMCIIEHUN CPEHUX, IEJICHUH OTPE3KA B «30JI0TOM CEYEHUN.
Pemenne npukIIaiHbIX 33724 HA CJIOKHBIC MPOLICHTHI

IIpeoOpa3zoBanue
ajireOpanvecKux
BbIPasKeHUM

BrinonHeHne npeodpa3oBaHuil BEIpaKEHUN, TPUMEHEHUE
(opMyJ1, CBSI3aHHBIX CO CBOMCTBAMU CTENEHEN U JIOTapuU(PMOB.
Onpenenenue 00aacTU JOMYCTUMBIX 3HAUEHUN
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norapu(MuUYecKoro BeipaxkeHus. Penenue norapudmudeckux
YPaBHEHUI

OCHOBbBI TPUTTOHOMETPHUHA

OCHOBHBIC MIOHATHUSA

M3yueHue paluaHHOrO0 METOAa U3MEPEHUS YIJIOB BPAILEHUS U UX
CBSI3M C TpagycHOM Mepoii. 300paxeHue yrioB BpalieHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYUHBI yIJa C €T0
[PACIIOJIOKCHUEM.

DopmMyaupoBaHUE ONPENETCHIN TPUTOHOMETPHUUECKUX (QYHKITHI
JUIsL YIJIOB IIOBOPOTA U OCTPBIX YIJIOB IPSIMOYIOJIBHOTO
TPEYroJbHUKA U OOBSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IS
TPUTOHOMETPUYECKHEBbIUNCICHNS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKUMI IO OTHOM
TOKIECTBA U3 HUX

IIpeoGpa3oBanus M3y4yeHre OCHOBHBIX (hOpPMYJI TPUTOHOMETPUH: (POPMYJIbI
NpocTedmux CJIOKEHUS, YIBOCHHUS, TPe0oOpPa30BaHUS CYMMBbI

TPUTOHOMETPH- TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEACHUE U POU3BEICHUS

YEeCKHUX Bl)lpa)KeHl/lﬁ

B CYMMY W IPUMEHEHNE NPY BBIYMCICHUH 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAKEHHS U YIIPOLIEHHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPUHN TOYEK HA €IMHUYHOU
OKPYXHOCTH M IPUMEHEHHE UX I BbIBOAA (POPMYJI IPUBEICHUS

IIpocreimue Pemmenue no ¢gopmyiaaM U TPUTOHOMETPUUECKOMY KPYTyY

TPUTOHOMETPHYECKHUEIPOCTEUIIINX TPUTOHOMETPUUECKUX YPABHEHUM.

YPABHEHHS H [IpumeHeHne oOUIMX METOIOB pElIeHNs YpaBHEHUH (TIpUBEICHUE

HEPaBeHCTBA K JIMHEMHOMY, KBaJJpaTHOMY, METO/I Pa3JI0KEHHSI HA MHOXKUTEH,
3aMEHBI IEPEMEHHOI) ITPU PELICHUH TPUTOHOMETPHUYECKHUX
YPaBHEHHU. Y MEHUE OTMEUYATh HA KPYre peUIeHUs NPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, O3HAKOMIIEHHE C MTOHATUEM OOPATHBIX TPUTOHOMETPUYECKHUX

APKKOCHHYC, (byHKUIUH.

APKTAHTCHC YUCJIa

M3yueHue onpeaeneHnii apkCuHyca, apkKOCHHYCa, apKTaHTeHca
yucia, GopMyJIUpOBaHUE UX, U300paKEHUE HA €AMHUYHOMN
OKPY>KHOCTH, IPUMEHEHHUE MIPH PEIICHUN YPABHEHUI

®YHKIIMHA, X CBOUCTBA Y TPAOUKH

DyHKIMH.
IHonsitue o
HeNpepbIBHOCTH

byHkunmn

O3HaKOMJIEHHE C TOHATHEM NIEPEMEHHOM, TpUMepaMu
3aBUCUMOCTEN MEXy IEPEMEHHBIMH.

O3HaKOMIIEHHE C MTOHSTUEM TpaduKa, onpeeeHue
NPUHAAIICAKHOCTH TOUKU Tpaduky pyHkuuu. OnpeneneHue no
dbopmyie npocTeiiei 3aBUCUMOCTH, BUa e Tpaduka.
BripaxkeHue no popmysie 01HON EpeMEHHOM uepes3 Apyrue.
O3HakoMIIeHHE C onpeneneHneM (pyHKIMU, GopMyJIUpOBaHUE €TO.
Haxoxaenue 06y1acTul onpeeneHus U 00JacT 3HAaUCHU N
byHKIIMH

CBoiicTBa QyHKIMH.
I'papuueckas
HHTepIpeTanus.

O3HakOMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEHN B
[PEaNbHBIX NpPOLECCaX U3 CMEKHBIX JUCLUIIINH.
O3HAKOMIIEHHE C JOKA3aTeJIbHBIMU PACCYKIECHUSIMHA HEKOTOPBIX
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IIpumepsi
(GyHKUMOHAIBHBIX
3aBUCUMOCTEN B
peaJIbHBIX Mpoueccax
U SIBJICHUAAX

CBOWCTB JIMHEHHOMN M KBaAPaTUYHON (PYHKIIUMA, MPOBEICHHE
MCCIIEIOBAHUSI IMHEHHOM, KyCOUHO-TMHEMHOM, TPpOOHO-THHEHHON
U KBaIpaTUYHOU (DYHKIIHI, MOCTpOEHUE UX TpadUKOB.
[TocTpoenue u urenue rpadukoB QyHkiui. Mccnenoanue
byHKIIH.

CocraBnenre BU0B QyHKIIHN 110 JAHHOMY YCIIOBHIO, PEIICHHE
3a71a4 Ha SKCTPEMYM.

BrlinonHeHne npeodpa3oBaHuil rpaduka GyHKIUU

Oo0paTHble pyHKINU

M3ydyenne moHsATHs 00paTHOM (QYyHKIMH, ONIpeieTICHUE BUIa U
noctpoeHue rpapuka oopaTHON HYHKIIUU, HAXOXKICHHUE €€
00J1acTH onpeaeneHus u oonactu 3HaueHuid. [I[pumenenue
CBOWCTB (PYHKIIUI MPU HCCIEIOBAHUN YPABHEHUH U PEILICHUU
3aja4 Ha SKcTpeMyM. O3HAaKOMIJIEHHE C TIOHSATUEM CII0KHON

byHKIIIN

CreneHHble,
NoKa3arTejbHbIe,
JorapupMuvecKue u
TPUTOHOMETPHYECKHUE
¢pyukuuu. O0paTHbIe
TPUTOHOMETPHYECKHUE
GyHkuuun

Boruncnenue 3HaueHnil (GyHKIUI 0 3HaYEHHUIO apIyMEHTa.
Omnpenenenre NoJ0KEeHUs TOUYKU Ha TpaduKke 1o ee KOOpAHUHATaM
1 Ha00OPOT.

Vcrionb30BaHre CBOMCTB (DYHKIIUI 1J1 CpaBHEHUS 3HAUCHHM
CTeneHel 1 JIorapu@mos.

[TocTpoeHue rpaKOB CTENEHHBIX U JIOTapU(hMUUIECKUX
(yHKUIUH.

PeleHne nmokaszaTesbHbIX U JOrapu(pMUYECKUX YPaBHEHUH U
HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMAaM.

O3HaKOMJIEHHE C IOHSITUEM HETPEPHIBHON MEPUOANIECKON
byHk1uu, GopMyIUpOBaHUE CBOMCTB CUHYCA U KOCHHYCA,
MOCTPOEHUE X IPAPUKOB.

O3HaKOMJIEHHE C IOHATHEM FAPMOHMYECKUX KOJICOAHUN 1
NpUMepaMu rapMOHUYECKUX KOJeOaHUM /17151 ONKMCaHUs POLECCOB
B (hU3UKE U JPYTUX 00JIACTIX 3HAHMSL.

O3HaKOMJIEHHE C IOHSITUEM Pa3pbIBHOW IMEPUOINYECKON
(byHkuuu, GopMyaupoBaHUE CBOMCTB TAHI'€HCA U KOTAHTEHCA,
MOCTPOEHUE UX IPaPUKOB.

[IpuMeHeHre cBOMCTB (DYHKILIMI 1711 CpAaBHEHUS 3HAUYECHUI
TPUTOHOMETPUYECKUX (PYHKIUH, pelIeHUsI TPUTOHOMETPUYECKHUX
ypaBHeHuH. [TocTpoenue rpadukoB 0OpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIUM U ompesiesieHne o rpadukam ux
CBONCTB.

Brinonaenne npeobpa3oBaHus rpad@uKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocaenoBaTe IbLHOCTH

O3HaKOMJIEHHE C OHSITUEM YUCIIOBOM MOCIIEI0BATEIbHOCTH,
crioco0aMu ee 3aJ]aHusl, BBIYMCICHUAMHU €€ YJICHOB.
O3HAaKOMIIEHHE C MTOHSATUEM Tpejielia MOCIeI0BATEIbHOCTH.
O3HaKOMJICHHE C BEIUUCICHUEM CYMMbI OECKOHEUHOT'O YHUCIOBOTO
psizia Ha MpUMepe BBIYMCIICHUS CYMMBbI OECKOHEUHO yObIBaloIIen

reOMETPUUYECKON POrPECCUHU.
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Pelenue 3a1ay Ha NpUMEHEHHE POPMYJIbl CyMMbI O€CKOHEYHO
yOBIBAIOIIEH Tr€OMETPUUYECKON MPOTPECCUU

IIpousBoaHas u ee
NpUMeEHEeHHne

O3HAKOMJIEHHE C MMOHSTUEM MTPOU3BOIHOM.

N3yuenue u GopMyIMpoOBaHUE €€ MEXaHUYECKOTO U
reOMETPUUYECKOTO CMBICIA, N3YYCHHUE aIrOPUTMa BBIYUCIICHUS
MPOM3BOJHON HA TIPUMEPE BHIYUCICHUSI MTHOBEHHOM CKOPOCTH H
YTII0BOTO KOdh(PHUIMEHTa KacaTeIbHOM.

CocraBiieHre ypaBHEHHS KacaTeIbHOW B OOITIEM BHUJIE.

Y cBoenue mpaBui nuddepeHIpoBaHns, TAOIHIIBI TTPOU3BOTHBIX
AIIEMEHTAPHBIX (PYHKINN, TpUMeHeHue A AudpepeHnpoBanms
(YHKIIHIA, COCTaBIEHUS] ypaBHEHUS KacaTelbHOI.

M3yueHue TeopeM O CBSI3M CBOMCTB (DYHKIIMU U IPOU3BOIHOM,
(opMyIHpOBKA HX.

[IpoBeneHne ¢ MOMOIIBIO TPOU3BOJHON UCCIIETOBAHUS (PYHKIINH,
3alaHHON (HOPMYIION.

Y cTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLIMK U MPOU3BOAHOM MO UX
rpadukam.

[ IprMeHeHre MPON3BOIHOM JUIsl PELICHUS 3a/1a9 Ha HAXO0XKICHUE
HanOO0JIBIIIEr0, HANMEHBIIIETO 3HAYCHHS M HAa HAX0XK/IEHUE
HPKCTpEeMyMa

IlepBooOpa3nas u
HHTErpaJl

O3HAKOMIIEHHE C MMOHATUEM MHTErpajia U IepBOOOPA3HOM.
M3yueHue npaBuia BBIYMCIEHUS IEPBOOOPAZHON U TEOPEMBI
Hprorona-Jleiionuna.

Perenue 3a/1a4 Ha CBSI3b MIEPBOOOPA3HON U €€ TTPOU3BOIHOM,
BBIYKCIICHHE TTIEPBOOOPA3HON I JaHHOW (PYHKITUH.
Peuienue 3a1a4 Ha IPUMEHEHUE UHTErpaia JIJisi BBIYUCICHUS
(bu3HUeCKNX BEIMYUH U TUIOMIAIeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus U
CUCTEMbl YPABHECHHUH
HepaBeHncTBa u
CHCTEMBbI HEPABEHCTB
¢ IByMS
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEUIINMH CBEICHUSIMU O KOPHAX
anreOpandyeckux ypaBHEHUMN, TOHATUSIMU UCCIIEI0BAHUS
YPAaBHEHUH U CUCTEM YPaBHEHUM.

M3ydeHune Teopur paBHOCUIBHOCTH YPABHEHUN U €€ IPUMEHEHUS.
[loBTOpEHNE 3aNIMCH PELICHNS CTAaHAAPTHBIX YPaBHEHUM, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH AJIsl CBEACHUSI K CTAHJAPTHOMY
YPaBHEHHUIO.

Pemenue panMoHanbHbIX, HPPALMOHAIBHBIX, [I0KA3aTENIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Vcrionp30BaHre CBOMCTB U TpapuKoB (HYHKIIMIA JJIsT pEIICHUS
ypaBHeHUH. [ I0BTOpEeHNE OCHOBHBIX IPUEMOB PELIECHUS CUCTEM.
Pelnienrie ypaBHEHUN ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3I0KEHUS
Ha MHOYKWTEIIN, BBEACHUS HOBBIX HEN3BECTHBIX, TOJCTAHOBKH,
rpaguueckoro MeToa).

PemieHne cucremM ypaBHEHUM ¢ IPUMEHEHUEM Pa3IUYHbIX
crioco0oB. O3HaKOMIIEHHE ¢ OOLIMMHU BOITPOCAMHU PEIICHUS
HEPABEHCTB U UCIO0JIb30BAaHUE CBOMCTB U rpaduKoB PYHKIUN IPU
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[pELICHNN HEPABEHCTB. PelieHne HepaBeHCTB U CUCTEM
HEPABEHCTB C MIPUMEHEHUEM PA3IIMUYHBIX CIIOCOOOB.

[IprMeHEHNE MaTEMaTUYECKUX METOJIOB JIJISl PEILIEHUS

coJiep KaTeNIbHBIX 33714 U3 PAa3IMYHbIX 00JIaCTel HAYKU U
npakTUKU. IHTeppeTUpOBaHUE PE3YIHTATOB C YUETOM PEATIbHBIX
OTpAHUYECHUI

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHN U

CTATUCTHUKH

OcHOBHbIE IOHATHSA
KOMOMHATOPUKH

M3yueHue npaBuia KOMOMHATOPUKY U TPUMEHEHUE MPU PEILLICHUU
KOMOMHATOPHBIX 33/a4.

Perenrie KOMOMHATOPHBIX 3a/1a4 METOAOM Iiepedopa U 1o
[PABUJTy YMHOKEHHUSI.

O3HaKOMJIEHHE C IOHATUAMUA KOMOMHATOPUKH: pPa3MEILIEHUsIMH,
COUYETaHUSIMU, IIEPECTAaHOBKAMHU U (GOpMyJiaMu JJis UX
BbIuKciIeHUs. OObSICHEHHE U IPUMEHEHUE PopMyJI 171
BBIYMCIICHUS PAa3MEILCHNUN, TEPECTAHOBOK U COYETAHUI NIPH
pELIEeHNN 3aay.

O3nakomiienne ¢ OuHomoM HeroToHa u TpeyronbHukoM [lackas.
PelieHre mpakTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM MOHATHH U
MpaBUJ KOMOMHATOPUKH

DJIEeMEHTbI TEOPUH

M3yyeHue KJIacCUYeCKOro OnpeieJIeHUsl BEpPOSITHOCTH, CBOMCTB

BEpPOATHOCTEH BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccMoTpeHune npuMepoB BBIUKCIEHUS BEPOSTHOCTEN. Pelienue

3aJiay Ha BBIUMCIICHUE BEPOSITHOCTEH COOBITUI
IIpeacrasiienune O3HaKOMJICHHE C MPE/ICTABICHUEM YUCIOBBIX JAHHBIX U UX
JAHHBIX (TA0HUIBbI, [XAPAKTEPUCTUKAMU.
AHATPAMMBI, Perienre mpakTUYECKUX 337124 Ha 00pa0OTKy YHUCIOBBIX JaHHBIX,
rpagukm) BBIUKCIICHUE UX XapaKTEPUCTUK

I'EOMETPUSA

IIpsimble n DopMyIMpPOBKA U IPUBEAEHNE TOKA3aTEIbCTB PU3HAKOB
IUIOCKOCTH B B3aMMHOT'O PACTIOJIOKEHHUS MPSIMBIX U INTIOCKOCTEM.
NPOCTPAaHCTBE PacriozHaBaHue Ha yepTexax U MOJEISAX Pa3IMYHbIX CIIy4acB

B3aMMHOI'O PACIIOJIOKEHUS NPSMBIX U INIOCKOCTEH,
APIYMEHTHUPOBAHUE CBOUX CYX ICHUN. POPMYyIUPOBAHUE
ONPEACIICHNM, TPU3HAKOB U CBOMCTB MapauIeIbHbIX U
MEPIEHANKYIISIPHBIX IUIOCKOCTEM, ABYTPAHHBIX U JTUHEUHBIX
YIJIOB.

BrinonHeHne NOCTPOEHU YITI0B MEXKAY NPSIMBIMU, IPSIMOU U
MJIOCKOCTBIO, MEXKY TIJIOCKOCTSIMU IO OMTMCAHUIO U
[Pacro3HaBaHUE UX HA MOJIEIIAX.

[I[prmMeHeHne MPU3HAKOB U CBOMCTB PACIIONOXKEHUS MIPSAMBIX U
[JIOCKOCTEM MPU PELICHUU 3a]1a4.

MN300pakeHne Ha pUCYHKAX U KOHCTPYUPOBaHUE HA MOJEISAX
NEPIEHINKYJIAPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX,
MApAJUICIBHBIX INIOCKOCTEN, YIJTI0B MEXKAY NPSIMOU U MIIOCKOCTHIO
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1 00OCHOBAHUE ITOCTPOECHMSL.

PeleHne 3a1a4 Ha BBIYNACIEHUE TEOMETPUUECKUX BEIUYHH.
OnuceIBaHNE PACCTOSHMS OT TOYKH JI0 IUNIOCKOCTH, OT MPSMOM 10
[JIOCKOCTH, MEXAY IJIOCKOCTSIMU, MEXY CKPELIUBAIOIIIMHUCS
NPSIMBIMU, MEKY IPOU3BOJIbHBIMU (PUTYpaMH B IPOCTPAHCTBE.
DopMyIHpPOBaHKE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
[PacCTOSIHUAX (TEOPEM CYLIECTBOBAHHUS, CBOKCTBA).
MN300paxeHne Ha YepTekaxX U MOJIEIISIX pacCTOSHUSA U
000CHOBaHUE CBOUX CYXJIE€HHU. ONpeeneHre U BBIYUCICHUE
paccTosinuil B ipocTpancTse. [IpuMenenue popmyn u Teopem
MJIaHUMETPHH JUJISl pEIEHUs 3a/1a4.

O3HAKOMIIEHHE C MMOHATUEM NapaJLIEIbHOTO NPOEKTUPOBAHUSA U
ero ceorictBaMu. POpMyIMPOBAHKUE TEOPEMBI O IUIOIIAIN
OpPTOTOHAJIBHOW NMPOEKIINYA MHOTOYTOJIbHUKA.

[IpumeHeHue Teopuu 111 000CHOBAaHUS IOCTPOECHUH U
BBIYMCIICHUNA. APTYMEHTHPOBAHUE CBOUX CYKJICHHUI O B3aMMHOM
[pacrnosI0KEHUH IPOCTPAHCTBEHHBIX (PUTYp

MHOrorpaHHUKHU

Onrcanue 1 XapakTepUCTUKA Pa3JIMYHbIX BUIOB
MHOTOTPaHHHUKOB, ITIEPEYNCIIEHNE UX DIEMEHTOB U CBOWCTB.
MN300pakxeHre MHOTOTPAaHHUKOB U BBITTOJIHEHHE ITIOCTPOCHHUS HA
M300paXKEHHSIX U MOJEIIIX MHOTOI'PaHHUKOB.
BrrunciieHne JIMHEMHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpalUsIX, ApTyMEHTUPOBAHUE CBOUX CYXKJICHUM.
XapakTepucTuKa U U300pakeHHE CEYEHUs, Pa3BEPTKU
MHOTOIPaHHUKOB, BBIYMCIIEHUE TUIOLIAIEN TOBEPXHOCTEM.
[TocTpoeHure mpoCTEHINX CeUeHU Ky0a, IPU3MBbI, MTUPAMU/IBI.
[Ipumenenune (HhakToB U CBEICHUM U3 TUIAHUMETPUHU.
O3HaKOMJIEHHE C BUJAMU CUMMETPUI B MPOCTPAHCTBE,
(bopMyIMpOBaHHE ONPEICICHUM U CBOMCTB. XapaKTePUCTUKA
CUMMETPHH TEJ BPAILIEHUS! U MHOTOTPAHHUKOB.
[IpruMeHeHnE CBOMCTB CAMMETPHH NIPH PELICHUHN 3a1a4.
Hcnonb30BaHrue MPUOOPETEHHBIX 3HAHUM JIJIsI UCCIIEIOBAHUS U
MOJETUPOBAHUS HECIOKHBIX 3a1a4.
N300pakeHre OCHOBHBIX MHOTOIPAHHUKOB Y BBITIOJTHEHUE
VICYHKOB 10 YCJIOBUSIM 3aJ1a4

Tesia v moBepxHOCTH
BpalleHus

O3HAKOMJICHHE C BUJIaMH TEJ BpallleHusl, popMyIupoBaHUE UX
OITPEJICIICHUN U CBOMCTB.

DopMyIUPOBAHUE TEOPEM O CEUCHUU Iapa IIOCKOCTHIO U
MJIOCKOCTH, KacaTeIbHOH K cdepe.

XapakTepucTUKa U U300pakeHHE TeJl BpaIlleHUs, UX Pa3BEPTKH,
CCUCHUSI.

Penrenue 3a1a4 Ha MOCTPOEHUE CEUYECHUM, BBIYUCIICHUE JJTUH,
PACCTOSHUM, YTJIOB, Tomanei. [IpoBeneHne noka3areabHbIX
pacCyKJI€HUM MPU PEIICHUHU 3a]1a4.

[IpuMeHeHre CBOMCTB CHMMETPHUH NP PELICHUH 3a]1a4 Ha Tela
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BpalllCHU, KOM6I/IHaHI/II-O TCJI.
I/I306pa}K€HI/IC OCHOBHBIX KPYTJIBIX TCJI U BBIIIOJHCHUC PHUCYHKA I10
YCJIOBHIO 3aJ1a4H

HN3mepenus B
reoMeTpum

O3HaKOMJICHHE C TIOHATUSMH TUIOMIAIA U 00beMa, aKCHOMaMH |
CBOWCTBaMU.

Pemenre 3a1ay Ha BRIYMCICHUE TUIOIAACH TIIOCKHUX (UTYD C
MPUMEHEHUEM COOTBETCTBYIOMHMX (HOpMYT U (GaKTOB U3
miaHuMeTpun. M3ydeHne TeopeM 0 BEIYUCICHUN 00bEMOB
MPOCTPAHCTBEHHBIX TEJI, pEIIEHNE 3a/1a4d Ha MPUMEHEeHHE (popmyIT
BBEIYHCIICHHS] 00heMOB. 3yueHue popmyt 11t BEIYUCICHUS
MJI0IAEH TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJT BPAIIICHHUS.
O3HaKOMJICHHE C METOJIOM BBIYHCIICHUS TUIOIIAU TIOBEPXHOCTH
ctepsl. Pelienre 3a1au Ha BhIYKUCIEHUE TUIOMIAJICH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

Koopaunarsel n
BEKTOPBI

O3HAaKOMIIEHHE C ITOHATUEM BeKTOpa. M3yueHue nexkapToBon
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE 110 33 JaHHBIM
KOOPAWHATAaM TOYEK M IUIOCKOCTEMN, HAXOKIECHUE KOOPAUHAT
TOYEK.

Haxos/1eHne ypaBHEHUI OKPYKXHOCTH, C(pepbl, INTOCKOCTH.
BrrunciieHne paccTOSHUN MEXIY TOUYKAMMU.

M3ydeHne CBOMCTB BEKTOPHBIX BEJIUYNH, IPABUJI PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABUI HAXOKICHHS
KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, IPABUJI JEUCTBUM C
BEKTOPAMH, 33 JaHHBIMU KOOPIMHATAMM.

[IpumMeHeHne TeOpUHU NPU PEIIEHNUH 3a]1a4 HA IEUCTBUS C
BEKTOpamu. M3yueHune ckaasipHOTo pOU3BEACHUS BEKTOPOB,
BEKTOPHOI'O0 YPaBHEHUS MPAMOM U IUIOCKOCTU. [IpumeHnenue
TEOPHUH IIPU PELICHUH 3a/1a4 Ha JEHCTBUSA C BEKTOPaMH,
KOOPAUHATHBIN METO, IPUMEHEHNUE BEKTOPOB JJIsl BBIYMCIICHUS
BEJINYMH YIJIOB U paccTOAHUN. O3HAKOMIIEHHUE C
NTOKa3aTEIbCTBAMU TEOPEM CTEPEOMETPUM O B3aUMHOM
[PACIIOIOKEHUH NPSMBIX U INIOCKOCTEN C UCITOJIB30BAHUEM

BEKTOPOB

YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBbI YYEBHOI'O ITPEJIMETA

Peanuzanus yueOHOTO mpeiMeTa OCYIIECTBISIETCS B!

KabOuner matematuku, puzuku Nell

VYyebnast ayauTopusi Il TPOBEICHUS Y4YEOHBIX, MPAKTHYCCKUX 3aHITHH, IS
TPYIIOBBIX W WHIWBUAYATbHBIX KOHCYJIBTAIHMM, IJII CaMOCTOSITENIBHOW paOOThI, s
TEKYIETr0 KOHTPOJISI M IPOMEXKYTOUHOM aTTECTAllUH.

Cron u cTyn afs mpenojaBaTelisi, CTOJbl U CTYJbs il 00ydaroluxcs, J0cCKa,
TpuOyHa, MaKeThl MHOIOTPAHHUKOB U TE€J BpalllEHUs!, YTOJbHUK, TPAHCIOPTHUP, TOPTPETHI
YUEHBIX, IJIAKAThl, y4eOHO-METOANYECKUN KoMILIEKC «MaTemaTuka»
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MyabTumMeauiiHbiil kKabuHet Ne 30

VYyebOHas ayquTopus sl IPOBECHUs YU€OHbIX, TPAKTUYECKUX 3aHITHH, 15
TEKYIIEro KOHTPOJIA.

CToJbl ¥ CTYJNIBS U1l 00Y4aIOIINXCsl, CTOJI U CTYJ JuIsl ipenoaaBatens. Cuctema 87"
ActivBoard 387 Pro Mount DLP nHa pa3aensHoM HacTeHHOM kperuienud, [10 Activinspire
(+ BcTpoeHHBIe KOJOHKU U mpoekTop). HoyrOyk (II9BM hp 650 <C5C49EA#ABC> 13
2328M /4/320/ DVD-RW/WiFi/BT/ Win8Pro/15.672,32 xr) ¢ BeIX0J0M B ceTh IHTEpHET
U IPOrpaMMHBIM o0ecrneveHrneM: Microsoft ~ Windows 7(KonTpakt
Ne(0327100004511000026-45788 ot 06.06.2011), LibreOffice(0ecmnaTnoe\cBoOOIHO
pacmnpoctpansiemoe), Snmekc  bpaysep(OecruratHoe\CBOOOJHO — pacmpoCTpaHsIeMOe),
MathCad Edu(mzorosop 06-1113 ot 15.11.2013)

KaOnner nH(OPMALMOHHBIX TEXHOJOTHH B NPO¢ecCHOHAIBHON 1eATeJIbHOCTH
Ne 26

VYyeOHast ayauTopusi Il TPOBENEHUS Y4YEOHBIX, MPAKTUYECKUX 3aHATHH, IS
TEKYIIEro KOHTPOJIA.

Cron u kpecino Juisl TpernojaBaTess, CTOJBI M Kpecia g o0ydaroumxcs,
nepcoHaabHbie KommbioTepsl ALTAWing B730MDi3-3225 mounutopViewSonic— 13 .
C BBIXOZIOM B ceTh MHTepHEeT U mporpaMmubiM obecrnieuennem: MS Windows 7(moroBop
06-0512 ot 14.05.2012), Microsoft Office 2010(moroBop 14-0512 ot 25.05.2012),
Konctpykrop TectoB 3.1(morosop 697994-M26 ot 01.12.2009), MoHTax XOJI0IUIBHO-
kommpeccopHbix MamuH(goroBop 32 ot 05.07.2011), KOMITAC-3D(cy0auiieH3uOHHbBIN
noropop NeMII-19-00205 ot 07.05.2019), SAnnmekc bpaysep(becriatHoe\cBOOOIHO
pacnpoctpansiemoe), Project Expert(moroop Tr000128238 ot 12.12.2016), 7
Zip(6ecruiatHoe\CBOOOIHO  pacHpOCTpaHsIEMOE), NEPEHOCHOE  MYJIbTUMEIUITHOE
obopynoBanue (3kpan Projecta SlimScreen (180x180 cm) Matte WhiteS, Case Black Grey,
MyJbTUMEIUMHBIA TipoekTop BenQ Projector MW663 (DLP , 3000 mromen, 13000:1,
1280x800, D-Sub, HDMI, RCA, S-Video, USB, IT/1Y, 2 D/3D)

[Tomemennss ~ kaOMHETOB  YIOBJICTBOPSAIOT  TpeboBanusm  CaHuTapHO-
SMHUIEMHOIOTHYCCKUX TpaBuil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02).

JINTEPATYPA
Joist o0yvyaromuxcs

OcHoBHbIe ucTOUHMKH (ON):

1. bammakoB, M. U. MaremaTtuka : yueOnuk / bammakoB M. M. — Mocksa :
KuoPyc, 2019. — 394 c. — (CIIO). — ISBN 978-5-406-06554-9. — URL:
https://book.ru/book/929528 (nata obpamienusi: 14.04.2020). — TekcT : 2IEKTPOHHBIH.

2. Aranacss, JI. C. T'eomerpus (B 2-x yacTsx). U. 1 : yueObHoe mocobue / AtanacsH
JI. C., baszsuteB B. T. — Mocksa : KaoPyc, 2017. — 396 ¢. — ISBN 978-5-406-05814-5.
— URL.: https://book.ru/book/922681 . — TekcT : 37€KTPOHHBIIA.

3. AranacsH, JI. C. 'eomerpus (B 2-x yactsax). U. 2 : yueOHoe mocobue / ATaHacsH
JI. C., baszsuteB B. T. — Mocksa : KaoPyc, 2017. — 424 ¢. — ISBN 978-5-406-05977-7.
— URL: https://book.ru/book/927669 . — TekcT : 31eKTpOHHBIH.
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JlonosiauTebHbIe HCTOUYHMKH ([IN):

1. T'yceBa, H. 1. COopHuK 3a7a4 1o reoMeTpuu B 2-x yacTsax. Yactes 1 : yueOHOe
nocobue / I'ycepa H. U., Jleaucosa H. C., Tecis O. FO. — Mocksa : KnoPyc, 2018. —
527 ¢. — ISBN 978-5-406-00908-6. — URL.: https://book.ru/book/927670 .— TekcT :
AJICKTPOHHBIMN.

2. I'yceBa, H. . COopHuK 3a1a4 10 reoMeTpuu B 2-X yacTsx. Yacte 2 : yueOHOe
nocobue / I'yceBa H. U., Jleaucosa H. C., Tecis O. FO. — Mocksa : KuoPyc, 2018. —
527 ¢. — ISBN 978-5-406-01506-3. — URL.: https://book.ru/book/927667 . — Tekcr :

AIEKTPOHHBIN.
3. Ilpaktukym mo aucruiuimae Marematuka : y4de0. 1mocoOue IO BBIMOJTHEHUIO
NpaKTHUYECKUX paboT uisi CTyAeHTOB mepBoro kypca / A. B. JlemMbsHoB. — BbpsHCck:

bpsaucknii 'AY, 2020. — 40 c.

Hutepuer-pecypceni (U-P):

NP-1.  matematem.ru. Caiit o MmaTeMaTuKe [ DJIEKTPOHHBIN pecypc]: cailT//Pexxum
noctyna: http://matematem.ru/ Jlata oopamenus: 08.03.2020. — 3ariaBue ¢ 3KpaHa.
NP-2. Exponenta.ru . O6pazoBaTenbHbIi MAaTEMAaTUUECKUIN CAalT [DIeKTPOHHBIN

pecypc]: caitt//Pexxum moctyma: http://www.exponenta.ru/educat/links/l_educ.asp. Jlara
obpamenus: 08.03.2020. — 3arnaBue ¢ FKpaHa.

NP-3. fxyzru . ®opmynsl u pacderel oOnline [DnekTpoHHBIH pecypc]:
caitt//Pexxum poctyna: http://www.fxyz.ru/ lata obpamenus: 08.03.2020. — 3arnaBue c
JKpaHa.

NP-4.  maths.yfal.ru. CnpaBodyHHK IO MareMaTHKe [DJIEKTPOHHBIN pecypc]:
caitt//Pexxum noctyna: http://maths.yfal.ru Jlara oopamenus: 08.03.2020. — 3arnaBue c
JKpaHa.

Jis npenoagaBaresien

1. O6 oOpazoBanuu B Poccuiickoit denepannu: denep. 3akon 0129.12.2012
No273-®3 (B pen. DeaepanbHbix 3aKk0HOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013 Nel120-
@3, or 02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne317-D3, ot
03.02.2014 Nell-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-d3, ot 27.05.2014
No135-®3, ot 04.06.2014 Nel148-d3, ¢ uszm., BHeceHHbIMU DefepaibHBIM 3aKOHOM OT
04.06.2014 Ne145-®3, B pex. ot 03.07.2016, ¢ m3m. ot 19.12.2016.)

2. [Tpuka3z MunucrepctBa oopazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O06
yTBEpXKACHUH (PeiepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
(moJiHOT0) 00IIETO 00PA30BAHUSY.

3. [Tpuka3z MunucrepctBa oopazoBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnn wu3MeHeHudd B [lpukaz MunuctepcTtBa oOpasoBaHusi U Hayku Poccuiickoi
®enepanuu ot 17.05.2012 Ne 413 “O6 yrtBepknenuu ¢eaeparibHOTO roCy1apCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO (ITOTHOTO) 001IIer0 00pa3oBaHUs ».

4. [Tpuka3z MunuctepctBa oopazoBanust u Hayku PD ot 31 mexabps 2015 r. Neo
1578 «O BHeceHun u3MEHEHHH B (efepaiabHbI TOCYyIapCTBEHHBIH 00pa30BaTENbHBIHI
CTaHIapT CpedHero oO0Iero oO0pa3oBaHWs, YTBEPXKACHHBIM mNpukazoM MuHHCTEpCTBA
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http://www.exponenta.ru/educat/links/l_educ.asp
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obpazoBanus 1 Hayku Poccuiickoit @enepariuu ot 17 mast 2012r. Ne 413%.

5. [Tucemo JlemapraMeHTa TroCyIapCTBEHHOM MOJUTUKH B c(epe MOArOTOBKHU
pabouux kaapos u 10 Munobpuayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomennanuu
[0 OpraHu3alluyd TMOJY4YEHUs] CpelHero oOIiero oOpa3oBaHUs B Mpeaeiaax OCBOCHUS
00pa3oBaTeNbHbIX MPOrpaMM CpelHero MnpodecCHuoHaNbHOrO0 o00pa3oBaHusi Ha 0ase
OCHOBHOT'0 00111eT0 00pa30BaHus C y4eToM TpeOOoBaHUM (heepalibHbIX TOCYJapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAAPTOB U MOIy4aeMON MPOo(ecCHuu WIN CIENUaIbHOCTU CPETHEro
poeCcCHOHATTEHOTO 00pa30BaHU.

npernogaBarciicM B

KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IPEJMETA

KOHTpoJsib ¥ OlLleHKa pe3ylbTaTOB OCBOEHUS y4E€OHOTO MpPEeIMETa OCYIIECTBIISETCS

nporecce

IIPOBEICHUS

YCTHOTO MW IIMCBMCHHOI'O  OIIpOcCa,

TECTUPOBAHMS, a TAaKXKE BBIMOJHEHUS OOY4YalONIMMUCS WHIWBUAYAIbHBIX 3aJaHuM,
UCCIIET0OBAHNMH.

Pe3yabTaTbl 00yueHus
(mpeaMeTHbIE Pe3yJIbTaThl)

@®opMbI M METOIbI KOHTPOJIAA U
OLIEHKH Pe3yJbTAaTOB 00y4eHus

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN O
MaTeMaTUKe  KaK  4YacTH  MHUPOBOU
KyJIbTYypbl MU MECTE€ MaTeMaTUKU B

COBPEMEHHOW ULMBWIM3ALUHU, CIOCO0ax
ONMMCAHMS SIBIIEHUM peaNbHOr0 MHUpa Ha
MaTEMaTUYECKOM SI3bIKE;

OnepaTuBHBIN KOHTPOJIb B opMe:

- IPOBEPKHU U OLIEHKH MPAKTUIECKUX
pabor;

- BBIIIOJTHEHHUE JT0KJIAJ0B;

- MpOBEpKa U olleHKa pedepaTon

- TECTOBBIM KOHTPOJIb.

BJIAZICHUE  CTAaHAAPTHBIMU  IIpUEMaMU
pelIeHus panMoOHaIbHbIX 51
MpPALMOHAIBHBIX, I1I0Ka3aTEeJIbHbIX,
CTEIICHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUM WU HEPABEHCTB, UX CHUCTEM;
HCTIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM YHUCJIE JJISl IOUCKA ITYyTH
pelIeHUsT W WUIKOCTPAlMU  PELICHUS
YPaBHEHUI U HEPABEHCTB;

OmnepaTUBHBIN KOHTPOJIb B hOpMe:

- IPOBEPKU U OLICHKU MPAKTUYECKUX
pabor;

- UHAVMBUYaJIbHBIMA YCTHBIN OIPOC;
- (ppoHTANTBHBIN YCTHBIN OIIPOC;

- BBIIIOJTHEHHUE JI0KJIAJ0B;

- pelIeHue 3a1a4 U YIPAKHEHUN Y
JIOCKHU ¥ Ha MECTE;

- MPOBEpKa U OIleHKa pedepaTos.

BJIAJICHUE METOJAMM JOKa3aTeIbCTB |
QITOPUTMOB  pELIEHUS, YMEHHE MX
MPUMEHSTh, MPOBOJUTH JOKA3aTEJIbHBIC
paccyKIEHUs B XOJ€ PEIICHUS 3a/1a4;

OnepaTUBHBIN KOHTPOJIb B popMe:

- IPOBEPKH U OIICHKU MPAKTUICCKUX
pabor;

- UHAVMBUAYaJIbHBIMA YCTHBIN ONPOC;
- (hpoHTATBHBIN YCTHBIN OMPOC;

- BBITNIOJIHEHHE JIOKJIAJIOB;

- pEILLIEeHKE 3aa4 U YIIPAKHEHUH Y
JIOCKU ¥ Ha MECTE;

- IPOBEPKA U OLIEHKA pedepaTos.
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c(OpPMHPOBAHHOCTh MPEACTABICHUN O
MaTEeMaTUYECKUX MOHSTHUSX KaK
BOKHEUIIUX MaTEeMaTUYECKUX MOJIETX,
MO3BOJISIONIMX OINUCHIBATH M H3y4daThb

Pa3HbIC IIPOLCCChI )41 SIBJICHHA,
IIOHMMAaHHEC BO3MOXKHOCTH
AKCHUOMATHYCCKOI'O IMOCTPOCHUA

MaTeMaTUYECKUX TEOPUH;

OnepaTUBHBIN KOHTPOJIb B popMe:

- IPOBEPKU U OLIEHKH MPAKTUYECKUX
paoor;

- UHIUBUAYaJIbHBIN YCTHBIN OIPOC;
- (pOHTAIBHBINA YCTHBIN OTIIPOC;

- pEIlIeHHE 3a7a4 U YIIPAKHEHUH Y
JIOCKH U HAa MECTE;

- TECTOBBIM KOHTPOJIb;

- BBIIIOJIHEHHE JIOKJIAJIOB;

c(OPMUPOBAHHOCTH TMPEJCTABICHUNA 00
OCHOBHBIX TMOHATHSIX MAaTeMaTHYECKOTO
aHamM3a M WX CBOWCTBAaX, BIAJCHHE
YMEHMEM XapaKTepU30BaTh IOBEJICHUE
(GYHKIUI, HCIOJB30BAaHUE IOJTYYECHHBIX
3HaHUW JJI1 ONMCAHWA W  aHaIWU3a
pealbHBIX 3aBUCUMOCTEH;

OnepaTuBHBII KOHTPOJB B opMe:

- IPOBEPKU U OLCHKHU MPAKTUYECKHUX
paoor;

- UHIMBUAYaJIbHBIN YCTHBIN OIPOC;
- (ppoHTANBHBIN YCTHBIN OIIPOC;

- BBIIIOJIHEHHE JOKJIAJ0B;

- POBEPKA U OLIEHKA pedepaTos.

- pelIeHue 3aa4 U YIPAKHEHUN Y
JTOCKU Y HA MECTE;

BJIQJICHHE OCHOBHBIMHU TMOHSTHSIMH O
TUTOCKHX U IPOCTPAHCTBEHHBIX
TreOMETPHUECKUX (UTYpaxX, UX OCHOBHBIX
CBOMCTBax; C(POPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh TEOMETPUUYECKHE (QUTYPHI
Ha 4YepTekax, MOJCNIAX U B PEaTbHOM
MUpE; NPUMEHEHUE H3YYECHHBIX CBOWCTB
reoMeTpudeckux ¢uryp u hopmya s
pelleHusl TeOMETPUUECKUX 3a7a4 U 3a]au
C MPAKTUYECKUM COJIEPKaHUEM;

OnepaTUBHBIN KOHTPOJIb B popMeE:
- IPOBEPKU U OLICHKU IPAKTUYECKUX
pabor;

- HTHAVBUYaJIbHBIN YCTHBIA OIPOC;
- (ppoHTaNBHBINA YCTHBIA ONIPOC;

- TECTOBBI KOHTPOJIb;

- BBIIIOJIHEHUE JTOKJIAJIOB;

- pelIeHue 3aa4 U YIPAKHEHUHN Y
JIOCKH U HAa MECTE;

- U3rOTOBJIEHUE Moenel Guryp;

- IPOBEPKA U OLIEHKA pedepaTos.

c(hOpMUPOBAHHOCTh MPEACTABICHUU O
npolueccax M SBJICHHSIX, UMEIOIINX BEpPO-
ATHOCTHBIA XapakTep, CTaTHUCTUYECKUX
3aKOHOMEPHOCTSAX B PEAJTbHOM MUPE,
OCHOBHBIX  TOHATHUSIX  DJIEMEHTAPHOM
TEOPUH BEPOSITHOCTEW; YMEHUN HAXOIUTh
Y OLICHMBATh BEPOSTHOCTH HACTYIUICHHUS
COOBITHII B TPOCTEUINX MPAKTHUYCCKUX
CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4YalHbIX BEJINYUH;

OnepaTUBHBIN KOHTPOJIb B popME:

- IPOBEPKU U OLICHKH MPAKTUYECKUX
pabor;

- UHAMBUAYaJIbHBIN YCTHBINU OIPOC;
- (ppoHTANBHBINA YCTHBIN ONIPOC;

- peILLEeHKE 3aa4 U YIIPAKHEHUH Y
JIOCKH U HAa MECTE;

- TECTOBBI KOHTPOJIb;

- BBIINIOJIHEHHE JI0KJIAJIOB;

- POBEPKa U OLIEHKA pedepaTos.

BJIAJICHUE HABBIKAMU  HCIIOJIb30BAHUS
TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM MpPH
pelIeHuN 3a1a4.

OnepaTUBHBIN KOHTPOJIb B hOpMeE:

- IPOBEPKH U OIICHKU MPAKTHICCKUX
paoor;

- TECTOBBIA KOHTPOJIb
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[TpomexyTouHas aTTectanus B (opMe dK3aMeHa M0 3aBEPIICHUI0 Kypca
y4eOHOTro IpemeTa

@®OopMBI U1 METOJIbI KOHTPOJISI U OLIEHKH PE3YJIbTaTOB OOYUEHUs JTOJKHBI TO3BOJIATH
IPOBEPATH Yy 00YJAIOMINXCS HE TOJIBKO C(HOPMHUPOBAHHOCTH MPEIMETHBIX PE3yIbTaTOB, HO
U pPa3BUTHE TUYHOCTHBIX U METANPEIMETHBIX PE3yIbTaTOB O0yUEHUSI.

OcHoBHBIC
PesyabTaTnl DopMBbI U METOAbI
(IMYHOCTHBIE U MeTanpeIMeTHbIE) TOKRA3ATETH OUCHIH KOHTPOJISI M OLIeHKHU
pe3yJbTara
JIN4YHOCTHBIE pe3yabTaThl
* [TOHUMaHHUE 3HAYUMOCTHU -c()OpMHUPOBAHHOCTD Nurtepnperarus
MaTeMAaTUKH JIJI HAyYHO- MOHUMAaHUS pe3ynbTaToOB
TEXHUYECKOTO ITporpecca, 3HAYUMOCTH HaOJIIOICHUI 32
c(hOpMHUPOBAHHOCTH OTHOIIEHUS K MaTeMaTUKH JJIs NEeATEeIbHOCThIO
MaTeMaTUKe KaK K 4YaCTH Hay4YHO-TEXHUYECKOTO | 00y4aromerocs B
00111eueI0OBEUECKOMN KyJIbTYphI Uepe3 | Mporpecca; MPOIIECCE OCBOCHUS
3HAKOMCTBO C UCTOPUEH pa3BUTHS 00pazoBaTeIbHOM
MaTeMaTUKH, BOJIIOIUEH IPOTPAMMBI
MaTEeMaTHUYCCKUX UICH;
= c(hOpMUPOBAHHOCTH -c()OpMHUPOBAHHOCTD Nurtepnperarus
MPE/ICTABJICHUM O MAaTEMATUKE KaK | HAYYHOTO pe3ynbTaToOB
YHUBEPCAITHHOM SI3bIKE HAYKH, MUPOBO33PEHUS; HaAOJIIOICHUI 32
CPEACTBE MOJEIUPOBAHUS SIBJICHUNA | -IE€MOHCTpAIUs JeSATeTbHOCTHIO
Y MIPOIIECCOB, UAEAX U METOAAX HAy4YHOTO MMOHUMAaHUsl | 00OydJaromerocs B
MaTEeMaTHKH; B3aMMO3aBUCUMOCTH MPOIIECCE OCBOCHUS
YyeJIoBeKa U 0o0pa3oBaTeNbHON
MaTEeMaTHKH, IPOTPAMMBI.
*  Pa3BUTHE JOTUUECKOTO -JIEMOHCTpaIus WNuTepnperarus
MBIIUICHUS, TPOCTPAHCTBEHHOTO c(hOpMHPOBAHHOCTh pe3yJbTaTOB
BOOOpaXXeHUs1, AITOPUTMHUYECKON WHTEJUICKTYaJIbHBIX HaAOJIIOICHUI 32
KYJIbTYPbl, KPUTHYHOCTH MBIIIJICHUS | CIIOCOOHOCTEH; NEATEIbHOCTBIO
Ha ypOBHE, HEOOXOIUMOM JJIS -[IEMOHCTpAaIus oOydarorerocs B
Oynyiel mpogecCuoHATbHON c(hOpMHUPOBAHHOCTHU POIIeCCe OCBOCHUS
NESATETLHOCTH, JUTSl POAOTKCHUS MHUPOBO33PEHUS, o0OpasoBarenbHON
o0pa3oBaHUs U CaMOOOpa30BaHMUS; OTBEYAIOIIETO IPOrpaMMBbl
COBPEMEHHBIM
peanusm;
= OBJIaJICHHE MaTEMAaTUUYECCKUMHU -JIEMOHCTpaIus WNHuTepnperarus
3HAHUSAMHU U YMCHUSIMH, c(hOpMHUPOBAHHOCTH pe3yJbTaToB
HEOOXOINMBIMH B IIOBCEIHEBHON YMEHUH UCIOJIb30BaTh | HAOMIOACHUI 32
KU3HU, JTsI OCBOCHHUS CMEKHBIX TEOPETUYECKUE 3HAHUS | AEATEIbHOCThIO
€CTECTBEHHO-HAYYHbBIX AUCIUILIMH U | B MPAKTUYECKON oOydarorerocs B
JTUCITUTUINH TPO(deCCHOHATBHOTO JIEATEIIbHOCTH, MPOIIECCE OCBOEHUS
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[UKJIA, JJIs1 TOJTy4eHus: 00pa30BaHUs o0OpazoBarenbHON

B 00J1aCTSX, HE TPEOYIOIIUX IPOrpaMMBbl
yTIyOJICHHON MaTeMaTHYeCKON

NOATOTOBKH;

* TOTOBHOCTH U CIIOCOOHOCTH K -JICMOHCTpALIUS NuTepnperanus
00pa30BaHUIO, B TOM YHUCIIE YKEJIAHUSL YUUTHCS; pEe3yJIbTAaTOB
camM000pa30BaHUIO, Ha MPOTSHKEHUU HaAO0JIIOIEeHHI 3a
BCEM KU3HH; CO3HATEIIBHOE -CO3HATEIILHOE NEATEIBHOCTHIO
OTHOUIIEHHUE K HENPEPHIBHOMY OTHOUICHHE K oOyuJaronierocs B
00pa30BaHUIO KaK YCIOBHIO IIPOJOJKEHHIO IIPOLIECCE OCBOEHUS

yCHeImHoN mpodeccHoHanbHOM 1 oOpazoBanus B BY3e o0OpazoBarenbHON

OOIIIECTBEHHOM JIeSITEIbHOCTH; IPOrpaMMBl.

* TOTOBHOCTH U CIIOCOOHOCTbH K -JIEMOHCTpALUS

CaMOCTOSITEJIbBHOW TBOPYECKOU U TOTOBHOCTH K TBOpueckue u

OTBETCTBEHHOM JEATEIHLHOCTH; CaMOCTOSITETIBHOM, VCCIIEIOBATEIIbCKUE
TBOPYECKOU padboThI
NEATETbHOCTH

* TOTOBHOCTH K KOJJIEKTUBHOM -B3aMMO/ICVCTBHE C

paboTe, COTpYAHHUYECTBY CO 00yJaronMMucs, YceneuHoe

CBEPCTHUKAMH B 00pa30BaTEIbHOM, | MpernojaBaTesiMu U IPOXOK/ICHUE YUeOHOM

OOIIIECTBEHHO TOJIE3HOM, yueOHO- MacTepaMHu B X0JI€ IIPAKTUKMU.

HCCJIEI0BATENICKOU, IIPOCKTHOU U oOy4eHuUs; Yuactue B

APYTUX BUJAX AEATENbHOCTH, -COTPYJIHHUYECTBO CO KOJUJIEKTUBHBIX
CBEPCTHUKAMH U MEPOIPUATHUSIX,

IMPCIIoAaBaTCILIMU IIPH

IMPOBOJHUMBIX Ha

BBITIOJIHCHU U Pa3IUYHBIX YPOBHSX
Pa3IMYHOrO poaa
JESTEIbHOCTH
= OTHOIIEHUE K MPO(PECCUOHATBLHON | -IEMOHCTPALIHS
JNEATEIBHOCTH KaK BO3MOXKHOCTH UHTEpeca K Oyaymiei SAHS IS 11O
Y4acCTHs B PELICHUU JTUYHBIX, npodeccun;
CIIEeIMAJIbHBIM
OOIIIECTBEHHBIX, TOCYJAPCTBEHHBIX, | -BHIOOP U MPUMEHEHUE
JTUCIUTIAHAM

oO0IIeHAITMOHATBHBIX TIPOOIIEM;

METOJIOB ¥ CIIOCOOOB

VYyebOHas npakTHKa

pelIeHus
po¢eCCHOHAIIBHBIX
3aga4
MeTanpe/MeTHbIe Pe3yJIbTaThl
. YMEHHE CaMOCTOSTEIbHO - OpraHu3anus KonTpons rpaduka
OTIPE/IETIATH 1IeNIN ACSITETbHOCTU U CaMOCTOSITENIbHBIX BBITIOJTHEHUS
COCTaBJISITh IJIAHBI JESTEIBHOCTH; 3aHATUN B XOJI€ WH/IMBUTyaJIbHOM
CaMOCTOSITENIEHO OCYIIECTBIISATD, U3y4eHUs CaMOCTOSITENIbHOM
KOHTPOJIMPOBAaTh U KOPPEKTUPOBATH | 00111€00pa30BaTeNbHbIX | pabOThl 00yYaroIIEerocs
AesITeIbHOCTD; HCIOIB30BaTh BCE IUCUUIUINH;
BO3MOXHBIE PECYPCHI IS - yMEHUE IIaHUPOBATh
JTOCTH>KEHUS! TOCTABJICHHBIX 1eJIeH U | COOCTBEHHYIO
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peanu3aluu MIaHOB JIeATeIbHOCTH;
BbIOMpATH yCHEIIHbIE CTPATETUHU B
Pa3IUYHBIX CUTYaIMSIX;

JIeATEIILHOCTD,

- OCYILIECTBIICHUE
KOHTPOJIA U
KOPPEKTUPOBKHU CBOEH
JIEATEIILHOCTH;

- ICIIOJIL30BaHUEC
Pa3IUYHBIX PECYPCOB
JUIS JOCTH KEHUS
MMOCTaBJICHHBIX IIeIeH

. YMEHHE MPOTyKTUBHO - IEMOHCTpaIHs Hab6nronenue 3a possio
oOaTbes ¥ B3aMMOJEICTBOBATh B | KOMMYHHKATUBHBIX oOyuaromierocst B
IPOLIECCE COBMECTHOM CIIOCOOHOCTEN; rpymnre;
JESITeIbHOCTH, YYUTHIBATH MMO3UIUN | - YMEHUE BECTH JUAJIOT,
APYTUX YYACTHUKOB JIEATENbHOCTH, | YUYUTHIBAs MO3UIINIO
3¢ (HeKTUBHO pa3pelaTh IPYTUX YYaCTHUKOB
KOH()JIUKTBL; NS TENIbHOCTH;
- YMEHHE pPa3peinTh
KOH(JIUKTHYIO
CUTYAIIHIO
. BJIa/ICHUE HABBIKAMU - IEMOHCTpAIHsI CemMuHapsl
MO03HABaTENbHOM, yueOHO- CIIOCOOHOCTEM K VY4eOHOo-IpaKTH4YeCKHe
HCCJIEIOBATENCKON U MIPOEKTHON yueOHO- KOH(epeHInn
JesITeIbHOCTH, HaBbIKaMH UCCIIEIOBATEIbCKOM U Konkypcbl
paszpeleHus npodeM; CHOCOOHOCTh | TPOEKTHOM Onumnuael
Y TOTOBHOCTh K CAMOCTOSITEIbHOMY | J€SITEJIbHOCTH;
MOMCKY METOJIOB PELICHHUS - UCIIOJIb30BaHUE
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHUIO | Pa3jIMYHbIX METOJIOB
pa3IMYHbIX METOJIOB MTO3HAHUS; pEIIeHUs TPAKTHYECKUX
3aza4y
. TOTOBHOCTB M CIIOCOOHOCTH K | - 3@ dekTuBHbIN nouck | [logroroska
CaMOCTOATENbHON MH(OPMAIIMOHHO- | HEOOXOIUMOM pedepaToB, TOKIAA0B,
MO03HaBaTEJIbHOM NeSTeNIbHOCTH, | UHOpMaIuy; UCIIOJIb30BaHUE
BKJIIOYAsi YMEHUE OPHEHTHUPOBATHCA | - HCIIOIb30BaHUE ANEKTPOHHBIX
B pa3IMyYHBIX UCTOYHHUKAX | Pa3JIMYHBIX UCTOYHUKOB | HICTOUHUKOB.
uH(popmaIuu, KpuTudecku | nHpopmaruu, Bkitodas | HaGmonenue 3a
OLICHWBATb ¥ MHTEPHPETUPOBATH | AIIEKTPOHHBIE; HaBbIKaMH padOTHI B
uHopMaIMio, TOJNy4aeMyl W3 | - I€MOHCTpaIus TJI00aTbHBIX,
Pa3IMYHbIX UCTOYHUKOB; CIIOCOOHOCTH KOPIIOPATUBHBIX U
CaMOCTOSITEIIEHO JOKaJIbHBIX
UCTIONb30BaTh UHPOPMAITMOHHBIX
HEOOXOAUMYIO CeTSX.
UH(pOPMAIUIO TS
BBITIOJTHEHUS
IIOCTaBJICHHBIX

y4eOHBIX 3a/1a4;
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- COOJIIOIEHHE TEXHUKHU
0e30MacHOCTH,
TUTHEHBI,
pecypcocOepeKeHus,
IIPABOBBIX U ATHYCCKUX
HOPM, HOPM

nH(OPMALIMOHHOU

0€30MacHOCTH
. BJIQ/ICHHE S3BIKOBBIMH | - IEMOHCTpPALIUA [ToaroroBka
CpEICTBAMU: YMEHHUE SICHO, JIOTUYHO | KOMMYHHKATUBHBIX pedeparoB, TOKIAIO0B.
M TOYHO WU3JaraTb CBOIO TOYKY | CIOCOOHOCTEH; WuTepnperarus
3peHHs], HMCIIOJIb30BaTh aJeKBAaTHBIC | - YMEHUE BECTH UAJIOT. | pe3yJIbTaTOB
A3BIKOBBIE CPE/ICTBA, HaOJII0IeHUI 3a

JESITENIbHOCTBIO

oOyuyarorierocs B
TIPOIIECCE OCBOCHHUSI

o0pazoBaTeIbHON
IPOrPaMMBI.
. BIIQ/ICHHE HABBIKAMU | - yMEHHE OIICHUBATh WuTepnperanms
MO3HABATEJIbHOM  pe(dJeKCHH  Kak | CBOIO COOCTBEHHYIO pe3ynbTaTOB
OCO3HAHUSl COBEPIIAEMBIX JECUCTBUH | AESITEIBHOCTD, HaOJII0IeHUI 3a
U MBICIUTENBHBIX MPOIECCOB, MX | aHAIU3UPOBATH U TSI TENIbHOCTbHIO

pE3yabTaTOB M OCHOBAHWM, TPaHMUI]
CBOEr0 3HAHWS W HE3HAHMS, HOBBIX

ACJIaTh IIPAaBUJIBHBIC
BBIBOBI

oOyuJarorierocs B
TIPOIIECCE OCBOCHHSI

IIO3HABATEJIbHBIX 33Ja4 W CPEACTB o0Opa3oBaTeNIbHOI
JUI UX JTOCTHXKEHUS; IpOrpaMMbl

. LIEJIEYCTPEMIIEHHOCTh B | - I€MOHCTpAaIus Nurepnperanus
MOMCKAaX M TMPUHATUM PELICHUM, | CTOCOOHOCTH pE3yJIBTAaTOB
COOOpa3UTEIbHOCTE W HHTYMIHSA, | CAMOCTOSITENIBHO 1aBaTh | HAOIIOAEHUH 32
Pa3BUTOCTh MPOCTPAHCTBEHHBIX | OLEHKY CUTYallMHU U JEeSATEIbHOCTBIO

MPEACTABICHUI; CIIOCOOHOCTh BOC-
IIPUHUMATh KpPacoTy M TapMOHMIO
MHUPA;

HaXOJIUTh BBIXOJI U3
HEE;

- IEMOHCTpALIUS
CIIOCOOHOCTH
CaMOCTOSATEIIBHOTO
MIPUHSTUSA PELICHUN,
Cc000pa3suTEIHLHOCTH 1
WHTYUIAH

oOyuyarolierocs B
IPOIIECCe OCBOCHUS
o0OpazoBaTeIbHOU
IPOrPaMMBI
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