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1. HIOACHUTEJBHAA 3AIINCKA

[Iporpamma oOrmieoOpa3zoBaTeabHON y4eOHON AMCIMIUIMHBI «MaTtemMaThkay
npelHa3HayeHa Ui M3Y4YeHHs  MaTeMaTMKd B NIpodecCHOHaIbHBIX
o0pa3oBaTeIbHBIX OPTAaHMU3AIUAX, PEATU3YIOMUX 00pa30BaATEIBHYIO MPOTPAMMY
cpennero obmiero oopazosanus B npezenax ocBoeHus [IIIKPC na 6aze ocHOBHOTO
oOmiero o00pa3oBaHHsl TpPHU TOATOTOBKE KBaJU(UUIMPOBAHHBIX CIEHHUATUCTOB
CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero oodiero
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKType, COACPKAaHUIO U Pe3yJbTaram
OCBOCHUSA y4eOHOM gucuumuinHbl «MaremaTuka», U B COOTBETCTBUH C
PexoMmeHmanusiMu 1o OpraHu3aliiy MOJYYEHUsl CpeaHero ooiiero oOpa3oBaHus B
npejenax OCBOSHHUSI 00pa30BaTENIbHBIX MPOrpamMM CPEIHETo MpOo(ecCHOHATHLHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOro 001Iero oOpa3oBaHus ¢ yderom KoHuenuu
npenojaBaHusi MareMaTukd B Poccuiickon  ®Deaepauuu  yTBEPKICHHOMU
pacniopsixenueM IIpaButenbcTBa poccuiickoi denepanun ot 9 anpesns 2016 r. Ne
637-p, u [IpumepHOli OCHOBHOUM 00pa30BaTEIHHON MPOTPAMMBI CPETHETO OOIIETO
oOpa3zoBaHus, OJOOpPEHHON pelieHueM (eaepasbHOro y4eOHO-METOANYECKOTO
oOBeuHEeHus 10 001eMy oopazoBanuto (MpoToko oT 28 utoHs 2016 r. Ne2/16-3).

Conepxanue nporpammbl «MaremaTuKa) HaIpaBJICHO Ha JOCTHUKEHUE
CHEQYIOIINX LIENEH:

-o0ecrnieyeHne c(HOPMUPOBAHHOCTH MPECTABICHUIN O COIMATBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKH;

- obecnieyeHue CPOPMHUPOBAHHOCTH JIOTMUECKOIO, QJITOPUTMUYECKOTO U
MaTeMaTUYECKOTO MBIILJICHHUS;

- obecrieueHre ChPOpPMUPOBAHHOCTH YMEHUHN MPUMEHATH MOJYyUYCHHBIC 3HAHUS TIPU
pEUIEHNHU Pa3JInYHbIX 33]1a4;

- obOecreueHre Cc(HOPMHUPOBAHHOCTH IMPEJCTABICHUN O MaTeMaTHKEe KaK YacTh
0011IeueIOBEYECKON KYJIbTYPhl, YHHBEPCAJIbHOM SI3bIKE HAYKH, MO3BOJISIOIIEM
OMUCHIBATh U U3yYaTh PEAIbHBIC MPOLIECCHI U SBICHUS;

- BOCIIMTaHHUC JYXOBHO paBBI/ITOI\/’I JUYHOCTH, TOTOBOM K CaMOIIO3HAHUIO H
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CaMOCOBEPIIIEHCTBOBAHUIO, CIOCOOHOW K CO3WAATENBbHOW JESTEIHOCTH B
COBPEMEHHOM MHPE.

B nporpaMmy  BKJIIOYEHO coJiep>KaHue, HaIpaBJIeHHOE Ha
dbopMHpOBaHUE y CTYACHTOB KOMIIETEHITMH, HEOOXOIUMBIX I Ka4€CTBEHHOTO
ocBoenust [IIIKPC CIIO na 6a3e ocHOBHOro 0011ero o0pa3oBaHus ¢ MOJTy4eHUEM
cpelHero oduiero 0opa3oBaHus, —IIPOrpaMMBbl TOATOTOBKU KBaIU(UIIMPOBAHHBIX
pabouux, cayxanux (IITTKPC).

[Iporpamma y4eOHOM AUCHUIUIMHBI «MartemMaThkay SBISIETCSI OCHOBOM st
pa3paboTku  paboymx  TporpaMMm, B KOTOPHIX  MpodecCHOHATbHBIC
oOpa3oBaTeNbHbIC OPTaHU3AINH, pPeaTH3YIoIKe 00pa30BaTEIbHYI0 IPOrPaMMy
cpeadero o6mero oopaszoBanus B mpenenax ocBoenus IIIIKPC CIIO na 6ase
OCHOBHOTO 00IIIero 00pa3oBaHMs, YTOUHSAIOT COJAEpKaHUE y4eOHOro marepuarna,
MOCJIEIOBATEILHOCTh €r0 HW3Y4YEHUs, paclpejieieHhe Y4eOHbIX 4YacoB, BHJIbI
CaMOCTOATENBHBIX PaboT, TemMaTHKy pedeparoB (IOKIAIOB), WHIUBUYATbHBIX
MIPOCKTOB, YUYUTHIBAs CIENU(PHUKY TPOrpaMM MOATOTOBKH KBATH(HUITIPOBAHHBIX
pabounx, CiIyKallluX U CHEIHAIUCTOB CPEHEro 3BE€HAa, OCBaMBaeMoi mnpodeccuu
WM CTICTIHATBHOCTH.

[IporpammMa MOXET UCIIOJIB30BATHCA JIPYTUMHU  MPOdeCcCUOHATHLHBIMU
o0pa3oBaTeNbHBIMU  OpraHU3alUSIMH,  PEATU3YIONMMU  00pa30BaTEIbHYIO
nporpaMmy cpesiHero oodiiero oopazoBanus B npeaenax ocoenus I[HITKPC CIIO

Ha 6a3e ocHOBHOTO 001Iero oopasosanus (ITTTKPC).



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOU JUCIUILIVHBI

Marematuka  sBiseTcss  (GyHIAAMEHTAbHOM  0O0IIeo0pa3oBaTeIbHOM
JTUCIUTUIMHOM CO  CJIOKHUBIIMMCSI YCTOWYMBBIM  COJICP)KAaHHUEM U OOIUMU
TpeOOBAHUSIMU K MOATOTOBKE 00YYAIOITUXCS.

B mnpodeccronanpHBIX 00pa3oBaTEeIbHBIX OPTaHU3AIMAK, PEATHIYIONTUX
o0pa3oBaTeNpHyI0 MpPOTpaMMy CpeaHero ooimero oOpa3oBaHUsI B TMpenenax
ocBoenusi IIIIKPC CIIO na 6a3e ocHOBHOro oOIEero oOpa3oBaHUs, HU3y4dEHUE
MaTeMaTUKH HWMEET CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT Tpoduis
npodeccuoHanbHOT0 00pa30BaHMUS.

[Ipu ocoenuu mpodeccuit CIIO u cnenumansHocteir CIIO ectecTBEeHHO-
Hay4yHoOro npoduisa npodeccruoHanbHOro oOpazoBanus, cnenuanbHocte CIIO
TYMaHUTApHOTO Mpomisi MpoecCHOHATBHOTO  00pa3oBaHUs  MaTeMaTHKa
nzyuyaercss Ha 0OazoBoM ypoBHe DI'OC cpennero o06imiero o0pa3zoBaHMs; MpU
ocBoenuu npodeccuit CI1O u cnenuansHocTedt CIIO TeXHUYECKOro U COlMaIbHO-
HPKOHOMHYECKOTO TMpoduie mnpodeccHoHambHOTO 00pa3oBaHUs MaTeMaTHhKa
uzyuyaercss Oosiee yriayOJeHHO, Kak mpoduiabHas YyueOHas JAUCHUILIMHA,
YUUTHIBAIONIAS CIIEIU(PUKY OCBAMBAEMBIX Mpodeccuil WK CrenuaIbHOCTe. ITO
BBIPOKACTCS B COJCPKAHMHM OOYYEHHUS, KOJUYCCTBE YACOB, BBIACISICMBIX Ha
U3YYCHUE OTICIBHBIX TEM TIPOrPpaMMbl, TIyOMHE WX OCBOCHHS CTYICHTaMH,
o0beMe U XapakTepe TNPAKTUYECKUX 3aHATUN, BUJAX BHEAYJUTOPHOM
CaMOCTOATEIBbHOM pabOThI CTY/IEHTOB.

OO6mume e N3y4eHns MaTeMaTUKHU TPAJUIIMOHHO PEATM3YIOTCS B YETHIPEX
HaIpaBJICHUSX:

1) obmiee npeacTaBiaeHre 00 UACSIX U METOaX MAaTEMATHKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3) oBiasicHHEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMH U YMCHUSMU;
4) BocniUTaTEIbHOE BO3/ICIICTBHE.

[Ipodunmzarus 1eneid MaTeMaTHYECKOTO OO0pa3oBaHUs OTpakaeTcss Ha
BBIOOpE MPUOPUTETOB B OPTaHU3AIMK YUSOHOU ACATEIHHOCTH OO0ydarommxcs. J{ms

TEXHUYECKOTO, COIMAIHLHO-3KOHOMUYECKOTO TMpodmieid mpodhecCHOHAIBHOTO
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oOpa3oBaHMsI BBIOOp IleJied CMeEIIaeTcs B MparMaTU4eckoM HaIlpaBJICHUH,
IpeIyCMAaTPUBAIOIIEM YCHJIEHHE M PaCUIMpEeHUE TMPUKIAJAHOTO XapakTepa
U3Y4YEHUS] MaTEMAaTUKH, MPEUMYIIECTBEHHOW OPHEHTAIIMM Ha alTOpPUTMHUYECKUUN
CTWJIb TIO3HABATEIbHON JAesITeNnbHOCTU. 7T TYMaHHTapHOTO U €CTECTBEHHO-
HaydyHoro mnpoduiel mnpodeccruoHambHOro 00pa3oBaHusl Oojee XapaKTepHBIM
SBIJIIETCSl yCUJIEHUE OOIIEKYIbTYPHON COCTaBIAIONICH Y4eOHOW IUCHUILIUHBI C
OpHUEHTAlMeN Ha BU3yalIbHO-00pa3HbIN U TOTUYECKUI CTUIIN Y4eOHOM paboThlI.

N3ydenne mMaremaTuku Kak MpoduiabHON 00I1eo0pa3oBaTeIbHON yueOHOU
JTUCITUTUINHBI, YYUTHIBAIOMICH CHEU(UKY OCBAaWBAEMBIX CTYyACHTaMH mpodeccuit
CIIO nnu cnermmansHOCTH CITIO, 0OecnieunBaeTcs:

* BBIOOPOM Pa3IUYHbBIX MOX0I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA;

* (dopMUpOBaHMEM CHUCTEMbl Yy4e€OHBIX 3aJaHui, O0OECIEeUYUBAIOIINUX
s (HEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

e oOorameHueM CHeKTpa CTujaell y4eOHOM JesATeNbHOCTH 3a CYEeT
COTJIaCOBAHUS C BEAYIIUMHU JCSITCIBPHOCTHBIMH XapaKTEPUCTHKAMU BBIOpAHHOM
npodeccun / CeuaaIbHOCTH.

[IpodunbHas cocTaBisAOMIAs OTpakaeTcs B TPeOOBaHUSAX K MOJATOTOBKE
00ydJarommuxcs B 4acTH:

e o0miell cuUcTeMbl 3HAHUU: COJEp)KATEIbHBIE MPUMEPHI HCIOJb30BaHUS
MaTeMaTHYECKUX HJIeH U METOAOB B MPO(eCcCHOHATLHOM e TENbHOCTH;

* YMEHUH: pa3nuuue B YpPOBHE TPEOOBAHHWI K CIOKHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

* TPAKTUYCCKOTO HWCIIOIB30BAHMS TPHOOPETCHHBIX 3HAHUN W YMEHUM:
WHUBUYaIbHOTO YYEOHOTO OIbITa B TMOCTPOCHUM MAaTEeMaTHYECKUX MOJIETIEH,
BBITIOJTHEHUH UCCIIEI0BATENBCKIX TPOSKTOB.

Takum o0pasom, peanusanus COACpKaHUS YYCOHOW  JTUCIUTIIIMHBI
OPUEHTUPYET Ha MPUOPHUTETHYIO POJIh MPOILECCYATHHBIX XapaKTEPUCTHK yU4eOHOM
paboThI, 3aBUCAIMX OT Mpoduiist nMpodhecCuoHaANBLHOTO 00pa30BaHUs, MOTYYCHUS
OTIbITAa HWCIIOIB30BAHUS MATEMAaTUKH B COJEPKATENBHBIX M TPO(PECCHOHATBHO

3HAUYMMBIX  CHUTyallMs X 1O  CpaBHEHHIO C  (OpPMaIbHO-YPOBHEBBIMU
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pe3yIbTaTUBHBIMU XapaKTEPUCTHUKAMHU O0yUYEHUSI.

Copepxxanne y4eOHOM AMCUMIUIMHBI pa3paboOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJICPKATEIBHBIMUA JTUHUSAMU O0YUYEHUSI MaTeMaTHKeE:

* anreOpanyeckas JHWHUA, BKIIOYAIONIas CHCTEMATH3alMI0 CBEIACHHUH O
YHCIIax; U3yuyeHre HOBBIX U 0000I1IeHNEe paHee U3yUEeHHBIX onepanuil (BO3BeACHHUE
B CTEIEHb, U3BJICYEHUE KOPHS, JIorapupMHUpOBaHUE, CHUHYC, KOCHHYC, TAHTEHC,
KOTaHTe€HC M 0OpaTHBIE K HUM); U3y4Y€HHE HOBBIX BHUJIOB YHCIIOBBIX BBIPAKCHUHA U
dbopMys; COBEpILIEHCTBOBAHHE TMPAKTUUYECKUX HABBIKOB U BBIYHCIUTEIHHOU
KyJbTYpbl, PAacUIMPEHHE M COBEPUICHCTBOBAaHME alreOpanveckoro amnmapara,
c()OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro MPUMEHEHUE K PEIICHUIO
MaTEeMaTUYECKUX U NPUKIAJHBIX 3a1a4;

* TEOPETUKO-(DYHKIIMOHAJIbHAS JHMHUS, BKJIKOYAIOLIAs CHUCTEMATH3alUI0 U
paciypeHue cBeleHui 0 (PyHKLHAX, COBEPIICHCTBOBAHUE IpaUueCKUX YMEHUN;
3HAKOMCTBO C OCHOBHBIMHM HJESIMHU M METOJaMH MaTEMaTUYECKOTO aHajlu3a B
o0ObeMe, TMO3BOJIAIONIEM HCCIEAOBaTh JJIEMEHTapHble (QYHKIMHM M pelarh
npocTeiire reoMeTpuyeckue, GU3NIecKue 1 Ipyrue NpuKiaJHble 3a1a4u;

* JIMHUS YpAaBHEHUH U HEPABEHCTB, OCHOBaHHAs HAa IOCTPOECHUU H
UCCIIEJOBAaHUHM MaTeMaTHYECKUX MOJIEJIeH, rmepecekaronasics ¢ airedpanyeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSIMH W BKJIIOYAloUlass  pa3BUTHE U
COBEPILEHCTBOBAHUE TEXHHUKM alreOpanyeckux NpeoOpa3zoBaHUM ISl pelIeHUs
yYpaBHEHUH, HEPaBEHCTB U CHUCTEeM; (OPMUPOBAHHE CIOCOOHOCTH CTPOUTH U
UCCJIEIOBATh MPOCTEUIINE MAaTEMAaTUYECKHE MOJEIM MPU PEIICHUH MPUKIIATHBIX
3aJ1ay, 3a7a4 U3 CMEXHbBIX U CIIELIMAIIbHBIX TUCLIHUILINH;

* reoMeTpHYecKas JIMHMS, BKJIOYAOIIAs HarJSIAHBIE MPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTypax U U3yUYEHHE UX CBOMCTB, (OPMUPOBAHUE U PAZBUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXKeHMs, pPa3BUTHUE CIIOCOOOB T€OMETPUUYECKHUX
U3MEPEHHUI, KOOPAMHATHOTO M  BEKTOPHOTO  METOJOB Il  pELIEHUs

MAaTCMAaTUYCCKUX U ITPHUKIIAJHBIX 3a1a4;



* CTOXacTHYeCKas JMHUS, OCHOBAaHHAas Ha Pa3BUTHH KOMOWHATOPHBIX
YMEHUM, NPEICTABIECHUNA O BEPOATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX
OKpY>KaIoILlEro Mupa.

B pazpene mporpammbl «CopepxaHue yueOHOW AUCHUIUIMHBD) KypCHBOM
BBIJIEJICH MaTepuall, KOTOPbI MpU HM3Yy4EeHHMH MaTeMaTHKU Kak 0a30BOHM, Tak U

npo@rIIbHON yueOHOM AUCIMUIUIMHBI, KOHTPOIIO HE TOJJICKHUT.



3.MECTO YYEFHOMH JVCIIUIIJINHBI B YYEBHOM ILJIAHE

VYyebnas npucuumuimHa «MaremaTuka» SIBISETCS Y4YEOHBIM MPEIMETOM
oOsi3aTenbHONM TpeaMmeTHOH obmactu «Matematnka u uHpopMmatukay DI'OC
CpeaHero oo1ero oopa3oBaHuUsl.

B mpodeccronanbHbIx 00pa30oBaTENbHBIX OpPraHU3aAIUSAX, PEATU3YIOMINX
o0pa3oBaTeNpHyI0 MpPOTpaMMy CpeaHero ooumero oOpa3oBaHHs B Ipenaeiax
ocBoenusi [IIIKPC CIIO na 6a3e ocHOBHOro oOIiiero ooOpa3oBaHus, y4yeOHas
muciuminHa «MatemaTika» u3ydaeTcsi B 001eo0pa3oBaTeIbHOM IUKIIE y4eOHOTO
mwiana [IIIKPC CIIO na 6a3e OCHOBHOro oOIIEro oOpa3oBaHUs C IMOJTYyYECHUEM
cpeanero obiero oopazosanus (ITITKPC).

B yueonsix mnanax [HIIKPC yueOnasa nucuumninuna «MaTtemaThka» BXOJIUT B
coctaB o0muUX 00Ie00pa30BaTENbHBIX YUEOHBIX JUCHUIUINH, (HOPMUPYEMBIX M3
o0si3aTenbHbIX TpeaMeTHbIX obnacteit I'OC cpennero odiero oopasoBaHus, s
npodeccuit  CIIO  coorBercTByromero  npoduiiss  mpodecCHOHATBHOTO

oOpa3oBaHUs.
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4. PE3YJIbTATBI OCBOEHUSI YYEBHOM JJUCHUATLIAHBI

OcBoenue  coxepxkaHusi  ydyeOHOM  mucuuiuiiHbl  «MaremaTtukay
o0ecrieuynBaeT JOCTIKEHNUE 00YJIaIONUMUCS CIACAYIOMNUX Pe3yJIbTaTOB:

JUYHOCHHDBIX
- c(hopMUPOBAHHOCTH TIPEACTABICHUA O MAaTEMAaTUKE KaK YHUBEPCAIBHOM SI3BIKE
HayKH, CPEJCTBE MOJICIUPOBAHUSA SBJICHUN M MPOIECCOB, UALAX M METOoJax
MaTEeMaTUKH;
- MOHMMAaHWE 3HAYUMOCTM MATEMATHKU JJISI HAyYHO-TEXHUYECKOIro Iporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHUS K MaTEMaTHKE KaK K 4YacTH OO0IIeueT0BEYECKOM
KyJbTYpbl 4YE€PE3 3HAKOMCTBO C HCTOPUEH pPa3BUTHUA MATEMATUKH, 3BOJIIOLUEH
MaTEeMaTHUYCCKUX UCH;
- pa3BUTHE JIOTMYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUs,
AITOPUTMUYECKOUN KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
JUTst Oy ytien mpodecCuoHaIbHOM AESITEIbHOCTH, JUIsSl IPOJIOJKEHUST 00pa30oBaHus
U caMo0Opa30BaHus;
- OBJAJICHUE MATEMaTUYECKUMU 3HAHUSIMU U YMEHUSMH, HEOOXOIUMBIMU B
MOBCEIHEBHON JKU3HM, JJII OCBOEHUS CMEXKHBIX €CTECTBEHHO — HAayYHBIX
JUCUMIUIMH W JUCHMIUIMH TPOQPECCUOHAIHOTO IUKJA, [JIs TMOJy4eHUs
oOpazoBaHus B 00JIaCTsIX, HE TPeOYOIUX YyriayOJeHHOW MaTeMaTH4eCKON
MOATOTOBKH;
- TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIe caMO00pa3oBaHuI0, Ha
NPOTSKEHUHW BCEH KU3HU; CO3HATEIbHOE OTHOIICHHWE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHTHOW mpodeCCHOHATbHOW M OOIIEeCTBEHHOM
JeATEIIbHOCTH;
- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOW M OTBETCTBEHHOM
JeATEIIbHOCTH;
- TOTOBHOCTh K KOJUICKTMBHOW pPabOTE, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B
oOpa3oBaTenbHOM, OOIIECTBEHHO - TIOJIE3HOW, Y4eOHO-UCCIIeN0BATEIhCKOM,
MIPOCKTHOM U JPYTUX BUJIAX ACATEIbHOCTH;

- OTHOHICHUC K HpO(beCCHOHaHBHOﬁ ACATCIBHOCTH KaK BO3MOYKHOCTH YYAaCTHA B
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pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npobiieM;

MemanpeomenmHblx:
- YMEHHE CaMOCTOSTEIbHO ONPEAENIATh LUENH ACSITEIIBHOCTH U COCTABIAThH ILIAHBI
NEATEIbHOCTH; CaMOCTOSTEJIEHO OCYILIECTBIISTD, KOHTPOJIMPOBAaTh M
KOPPEKTUPOBATh JIEATEIBHOCTh; HCIIOJIB30BaTh BCEBO3MOKHBIE PECYPCHI U
JOCTH)KEHHSI TIOCTABJICHHBIX LEJEd W peaju3aldd IUIAHOB JIESITEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHU B PA3JIMYHBIX CUTYALUSIX;
- YMEHUE NPOAYKTUBHO OOIIATHCS W B3aHMMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYWUTHIBATh TMO3ULIMHM JPYTUX YYaCTHUKOB JESATEIBHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(IUKTHI,
- BJAJCHHE HaBbIKAMHM II03HABATEIBHOH, Y4E€OHO—MCCIEAOBATENbCKON U
IPOEKTHON JEsTeNbHOCTH, HAaBBIKAMHU pa3pelIeHUs] MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIIECHUS IPAKTHYECKUX 3a/1ad,
NPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHUS;
- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSATEIbHOM  MH(GOPMALMOHHO-
MO3HABATEJILHOM JI€ATEIbHOCTH, BKIIIOUas YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX MH(pOpMAMM, KPUTHUECKU OLCHMBaThb M HHTEPIPETHUPOBATH
uH(pOpPMaIMIO, TOTYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;
- BJIaJICHUE SI3bIKOBBIMHU CPEACTBAMHU: YMEHHUE SICHO, JJOTUYHO W TOYHO M3Jararhb
CBOIO TOUKY 3PEHHSI, UCIIOIb30BATh aJI€KBAaTHBIC S3bIKOBBIE CPECTBA,;
- BJIaJICHUE HaBbIKAMU MMO3HABATENBHON pe(IeKCUN KaK OCO3HAHUS COBEPILIAEMbIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB WU OCHOBAHWM, TPaHMII
CBOETO 3HAaHWS W HE3HAHUS, HOBBIX MO3HABAaTEIbHBIX 337a4 W CPEIACTB I UX
JOCTHXKEHHS,;
- LEJICYCTPEMJICHHOCTh B MOMCKAaX M MPHUHATHH PEIIEHUH, COOOpa3UTEIbHOCTh U
UHTYUIUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUI; CIHOCOOHOCTH
BOCIIPUHUMATh KPAcOTy U TAPMOHUIO MUPA;

npeomemHulx:

- c(hopMHUpPOBAHHOCTH TMPEJCTABJICHUN O MaTeMaTUKe KaK 4YacTh MHUPOBOH
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KyJIbTypbl M MeECT€ MAaTeMaTHKH B COBPEMEHHOM NMBHIM3ALMU, CHOCOOax
ONMCAHUS SIBJICHUN PEATBHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

- c(hopMHpPOBAaHHOCTh NPEJICTABICHUM O MaTeMAaTUYECKUX MOHATUAX Kak
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE TPOLECCHl W SIBJICHUS; INOHUMAaHHE BO3MOXHOCTH AKCHOMATHYECKOIO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUL;

- BJAQJACHUE METOJAMH JIOKA3aTEJIbCTB M AJIrOPUTMOB pELICHUS, YMEHUE HX
IIPUMEHATH, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHHS B XO€ PELICHUS 3a/1a4;

- BJAQJCHUE CTAHAAPTHBIMM NPUEMAaMHM  PEIICHUS  PAUUMOHAJIBHBIX U
VppaMOHAIbHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B
TOM YHCJIE JUIsl TIOMCKA MYTH PEUICHUS U WUIIOCTPALMM PELICHUs YPABHEHHUU U
HEPABEHCTB;

- c()OPMUPOBAHHOCTD MPEACTABIECHUI 00 OCHOBHBIX MOHATHUSAX MAaTeMaTUYECKOTO
aHajgu3a M KX CBOWCTBAax, BJIAJICHUE YMEHUEM XapAKTEPU30BaTh IIOBEICHUE
(GYyHKIUI, HCIOJIb30BAHUE IOJYYEHHBIX 3HAHUW JUIsl ONHMCAHMS M aHajIu3a
peanpHBIX 3aBUCUMOCTEN;

- BJAJACHUE OCHOBHBIMU IIOHATUAMHU O IUIOCKHUX U IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh F€OMETPUYECKHE (DUTYpbl HA YEPTEKaAX, MOJECISAX U B PEAbHOM
MUpE; MPUMEHEHNE H3YyYEHHBIX CBOWCTB reomMeTpudeckux ¢uryp u Gopmyin amis
peleHns reOMETPUYECKUX 3a7a4 U 33]1a4 C IPAKTHYECKUM COJIEPKAHUEM;

- c(OpMHUPOBAHHOCTb MPEJCTABICHUNA O TNpPOLEcCax MU SBICHUAX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHDE,
OCHOBHBIX IOHATHSIX AJIEMEHTAPHON TEOPUHM BEPOATHOCTEW; YMEHHU HAXOIAUTH U
OLICHMBATh BEPOSITHOCTH HACTYIUICHHS COOBITHI B MPOCTEHIINX MPaKTHUYECKUX
CUTyalUsAX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHbBIX BEJINYUH;

- BJIQJICHUE HABBIKAMHU HCIOJIb30BAHUSI T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpHU

pEIIEHUH 3aa4.
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5. COIEP)KAHUE YYEBHOU JUCITATIIVMHBI

BBenenue
Marematika B  Hayke, TEXHHKE, OJKOHOMHKE, WH(POPMAIMOHHBIX
TEXHOJIOTUSAX U MPAKTUYECKOU JIESITETbHOCTH.
AJI'EBPA
Pa3BuTHe NoHATHS 0 YHCJIE
Ienbie 1 panyoHanbHble yncaa. JleiicTBurenbHble yncia. [IpubauxeHHbIC

BeIUMCIIcHUs. KoMILIEKCHBIEC YnCIa.

KopHu, crenenn u jiorapupmbi

Kopuu n crenenn. Kopau HaTypaJlbHOM CTENEHU M3 YMCIIA U UX CBOMCTBA.
CreneHn ¢ pauuMOHAJIBHBIMU IIOKa3aTeJsIMM, HX cBoicTBa. CremeHu C
JNEWCTBUTEIBLHBIMU MTOKA3aTEISIMHU.

Jlorapudm. Jlorapudm uymcma. OcHOBHOE JOorapupMHUUECKOE TOXKIECTBO.
Hecstuunble U HatypajibHble Jorapudmsel. [lpaBuna npelictBuii ¢ jorapudmamu.
[lepexon K HOBOMY OCHOBAHUIO.

[IpeoOpa3oBanue  anreOpanyeckux  BBIPAKEHUI. [Tpeobpa3zoBanue
palMOHAJIbHBIX, UppanroOHaIbHbIX CTEIICHHBIX, ITOKA3aTEJIbHbBIX 151
Jorapu(pMUYECKUX BBIPAKECHHM.

[IpakTrueckue 3aHATHS

ApudmMernueckre ACUCTBUS HAJl YMCIAMHU, HAXOXKJIEHUE MPUOIMKEHHBIX
3HAUEHUW BEJIMYMH W  TOTPEHIHOCTeM  BbIYMCICHUN  (a0CONIOTHOM U
OTHOCHUTEJILHOM ), CPaBHEHNE YHCIIOBBIX BBIPAXKEHUH.

Brrunciienne u cpaBHEHNE KOpPHEN. BhINOIHEHNE pacdyeTOB C paiMKaJIaMH.

Pemenne uppaunoHaIbHBIX ypaBHEHUN. HaxoxeHne 3HaYEHNU CTEIEHEN C
pauuoHanbHbIMU  TOKazaTensiMu.  CpaBHeHue creneHed. [IpeoOpazoBanus
BBIPAKECHUH, COAEPKAILINX CTENECHU. Pelienne noka3arebHbIX YPABHEHU M.

Pemenune npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil Jorapudma 1O MPOU3BOJIBHOMY OCHOBAHUIO.

Hepexon OT OJHOIO OCHOBAaHHA K JPYyromy. Beruucnenue wu CpaBHCHHC
14



norapudmos. JlorapupmMupoBaHre U NOTEHIIUPOBAHUE BBIPAKECHU.
[TpuOMKEHHBIE BBIYMCIEHUS U PELLIECHUS IPUKIIAJHBIX 3a/1a4.

Pemenue norapuMuyeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUN
OcHOBHbBIE NOHATHS
Panunannas mepa yrna. Bpamarensnoe nuxxenue. CHHYC, KOCUHYC, TAHT€HC
1 KOTaHT'e€HC YHCIia.
OcHOBHBbIE TPUTOHOMETPUYECKHUE TOXKIECTBA

®opmynsl npuBeneHus. Dopmyiiel cinoxeHusi. PopmyIibl YABOCHUS.

IIpeoOpa3oBanusi MPOCTEHIIMX TPUTOHOMETPHYECKUX BbIPasKeHHUil
[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIINUN B IPOU3BEACHUE U

IIPOU3BCACHUA B CYMMY.

Tpuronomerpuyeckue ypaBHeHHs U HEPaBeHCTBA

[Ipocrenmue TPUTOHOMETPUYECKHUE YpaBHEHUS. [Ipocrenmmue
TPUTOHOMETPUYECKHE HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKHE (PYHKIMU. APKCHUHYC, apKKOCHUHYC,
apKTaHI'€HC.

IIpakTu4yeckue 3aHATHS

Pannanneiii MeTon u3MepeHUs YIVIOB BpaIEHHs W CBS3b C IPaayCHOU
MEpOi.

OcCHOBHbIE  TPUTOHOMETPUUYECKHE TOXKIECTBA, (POPMYJIBl  CIOKEHUS,
YABOCHMS, MpeoOpa3oBaHHE CYMMbl TPUTOHOMETPUYECKMX  (YHKUMA B
pou3BeNieHUEe, MPeodpa3oBaHue MPOU3BEICHUS TPUTOHOMETPHUUECKUX (PYHKIIMNA B
cymmy. [Ipocreiimme TpUroHOMETpUYECKUE YPABHEHUS U HEPABEHCTBA.

OOparHble TpUroHoMeTpudeckue (YHKIMH: apKCUHYC, AapKKOCHUHYC,

apKTaHTEHC.
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®YHKIIUA, UX CBOUCTBA U TPAOUKH

Oynkuuu. OO0nacTe ONpEAeNieHWss W MHOXKECTBO 3HAYEHMH; Trpaduk
GbyHKIIMH, TOCTpOeHHE rPpaUKOB PYHKIMIA, 3aJaHHBIX PA3TUYHBIMHU CIIOCO0AMHU.

CpoiictBa  (QyHKIUH. MOHOTOHHOCTb, =~ YETHOCTb,  HEYETHOCTb,
OIpaHUYEHHOCTh, MEPUOAUYHOCTh. IIpomMexxyTku BoO3pacTaHuss U yObIBaHHA,
HauOoNblllee W HauMEHbllee 3HAueHUs, TOYKUM HIKcTpemyma. ['paduueckas
uHTepnperanusa. [Ipumepsl (yHKIMOHAIBHBIX 3aBUCUMOCTEH B  pealbHBIX
mporeccax U siBIeHusAX. Apudmernyeckue onepanuu Hag GyHKusMu. CroxHas

¢bynkuus (kommosunusi). [loHsiTue 0 HeMpepbIBHOCTH (PYHKIIUHU.

CrenenHble, moKa3aTejbHble, JOrapupMudecKne i TPUTOHOMETPUYeCKHe
¢pynxkuuu. O0OpaTHbIe TPUTOHOMETPHYECKHE (PYHKIUH

Onpenenenus GyHKUUN, X CBOMCTBA U IpaUKH.

[IpeoOpazoBanusi rpadukoB. I[lapamnensHbll  HEpeHOC, CUMMETPUS
OTHOCUTEIBHO OCEW KOOPAWMHAT U CUMMETPHSI OTHOCHUTEIBHO Hayala KOOPJAWHAT,
CUMMETPHUSI OTHOCUTENBHO MPSIMOM y = X, PAaCTSKEHHE U CKATHE BAOJb OCEH
KOOpJIMHAT.

IIpakTuyeckue 3aHATHS

[Ipumepsl 3aBUCHUMOCTEN MEXy NEPEMEHHBIMH B PEAIbHBIX MPOLIECCAX U3
CMeXHbIX quctumiuH. Onpenenenue ¢pyHkuuil. [loctpoenue u uyteHue rpagukos
byukmuit. Uccnenoanue Qyukuuu. CBoOHCTBA JHUHEWHOM, KBaJApPaTUYHOM,
KYCOYHO-JIMHEHHOW ©  JapoOHO- JuHeHOW (¢yHkuuid. HemnpepbiBHblE U
nepuoanueckue ¢yHkuuu. CBoiicTBa U rpaduky CHHYCa, KOCUHyCa, TaHI'€HCa U
koTaHreHca. O6parubie GyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
dbynknuu. I[lpeoOpazoBanusi rpaduka GyHKIMH. ['apMOHHMUYECKHE KoJeOaHUS.
[IpuknagHble 3a0a4u.

[TokazaTenbHble, Jorapu(pMUUECKHE, TPUTOHOMETPUUYECKHUE YPaBHEHUS WU

HEPABEHCTBA.
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HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBarensHocTH. CrocoObl  3aJaHWs M CBOMCTBA  YHCIIOBBIX
nocieaoBaTeabHocTed. CyMMUpOBaHHE MOCIEIOBaTENIbHOCTEW. beckoHeuHO
yObIBaIOIIas TeOMETpUYECKasi IPOrpPeCcCHs U €€ CyMMa.

[TpousBoanas. Ilonarue o mpous3BOAHON (YHKIIMH, €€ Te€OMETPUUYECKUN U
busznyeckuit cMbIca. YpaBHEHHE KacaTeabHOU K rpaduky ¢pyHkiuu. [Ipon3Boanbie
CyMMBbI, pa3HOCTH, TNPOU3BEICHHS, 4acTHble. [IpoWM3BOAHBIE  OCHOBHBIX
AJIeMEHTapHBIX (QYyHKIUH. [IpuMeHenne mpou3BOAHON K MCCIIEIOBAHUIO (DYHKITUN
U TIOCTPOCHUIO rpahuKoB.

[Ipumepsl UCIIONB30BaHUS IIPOU3BOAHOM ISl HAXOXKACHUS HAUIIY4IIETO
pellIeHUs] B MPUKIAIHBIX 3a7adax. Bropas nmpousBoaHas, €€ reOMETPUYECKUN U
busnueckuit cMmbici. Haxoxaenue ckopoctu it poliecca, 3aAaHHOro (hopMyJioi
U rpaduxom.

[lepBooOpa3Hast u uHTerpain. [IpuMeHeHne onpeneNeHHOro UHTerpana Juis
HAXOXJECHUS IUIOIIAAW KpUBOJIMHEHHOW Tpamenuud. Dopmyna HperotoHa—
Jleitonuna. IlpuMepsl mpUMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.
IIpakTu4yeckue 3aHATHS

YucnioBas MmocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHtsl, BHIYMCIICHUS] YJICHOB
nocienoBatenbHocTH. llpenen mocnenoBaTenbHOCTU. beckoHewHO yObIBaromas
reOMETPUYECKAsI IIPOrPECCUSL.

[Tpon3BoiHAS: MEXAaHUYECKUN U TEOMETPUUECKUI CMBICI TPOU3BOJHOM.
VYpaBHeHue  kacarenbHOM B oOmem  Buge. IlpaBunma u  QopMyinbl
muddepeHnupoBanusi, TaOIMIIAa TPOUZBOAHBIX  DJIEMEHTApPHBIX  (YHKIIUH.
HccnenoBanre GyHKIMU € MOMOIIBIO TPOW3BOAHOM. Haxoxxaenue HanbosbLero,
HAWMEHBIIIETO 3HAYCHHSI ¥ SKCTPEMAJIbHBIX 3HAYCHHUHN (PYHKITUH.

Nurerpan u nepBoodpasznas. Teopema Hrtorona—Jleitonuna. [lpumenenne

HHTCTpajia K BBIYUCICHUIO (1)I/IBI/I‘I€CKI/IX BCJINYHH U HJ'IOH_[alIeI\/'I.

YPABHEHUSA U HEPABEHCTBA
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YpaBHEHUsT W CHUCTEMBl ypaBHEHMU. PanyoHaibHBIE, HWpPpPALMOHAIBHBIC,
IIOKA3aTEJIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTE ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIPUEMBI MX pELICHUs (pa3IOKEHUE HA MHOYKUTEIH, BBEICHUE
HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, rpa)uueCKUil METO).

HepaBenctBa.  PamumoHnanbHble,  UppalMOHAJIBHBIE, MOKa3aTeIIbHbIC
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonb3oBaHre CBOWCTB U TpauKOB (PYHKIIUNA TIPU PELICHUN YPaBHEHUHN U
HepaBeHCTB. MeTtoa uHTEepBasioB. M300pakeHne Ha KOOPAMHATHOM IIOCKOCTH
MHOKECTBA PEIICHUN YPABHEHWM W HEPABEHCTB C JBYMS IIEPEMEHHBIMHU U HX
CUCTEM.

[IpakTrueckue 3aHATHS

Kopuu ypaBHenwmii. PaBHocunmbHOCT,  ypaBHeHuil. [IpeoOpaszoBanue
YPaBHEHUM.

OcHOBHBIE IPUEMBI PELIECHNS YPAaBHEHUN. PellleHne CUCTEM ypaBHEHUM.

Hcnonp3oBanre cBONCTB U rpaduKoB PYHKIUHN IJIs1 PEIICHUsS YpaBHEHUHN U

HEpPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

JJIeMeHTbl KOMOUHATOPUKHU
OcHOBHBIE TIOHSATUS KOMOMHATOPUKHU. 3ajJayd Ha TOACYET 4YHucia
pa3MelleHni, IePEeCTaHOBOK, coueTaHuil. Pemenue 3aga4 Ha nepeOop BapUaHTOB.
®opmyna Ounoma Hprotona. CBolicTBa OWHOMHUHAIBHBIX KOI(PPHUIIUEHTOB.

TpeyronpHuk Ilackans.

DJieMeHTbI TEOPUHU BEPOSITHOCTEMH
CoObITHE, BEpOSITHOCTh COOBITHSI, CIIOKEHUE U YMHOXXEHUE BEPOSTHOCTEH.
[TousTHE O HE3ABUCUMOCTHU COOBITHIA.

DJiIeMeHTbl MATEMaTH4YeCKO CTATHCTHKH
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[IpencraBneHne JaHHBIX (TAOIUIIBI, TUATPAMMEIL, TPaUKN).
IIpakTHyeckue 3aHATHSA

Wcropust pa3zBuTHsi KOMOUHATOPUKHU, TEOPUH BEPOSITHOCTEN U CTATUCTUKU U
UX pOJIb B Pa3NUYHBIX c]epax UeIOBEUeCKOW sku3HeaesrenbHocTu. [IpaBuia
KOMOMHATOpUKHU. PerieHue KOMOWMHATOpPHBIX 3adad. Pa3merieHus, coueTaHus U
nepectanoBku. bunom Herotona u tpeyronbauk [lackansa. [Ipuknaansie 3agaun.

Knaccuueckoe ompenerneHue BEpOSITHOCTH, CBOMCTBA  BEPOSITHOCTEW,
TEOpEMa O CYMME BepoATHOCTeW. Bbruucienue BeposiTHocTed. [Ipuknannbie

3aJa4u. HpeI[CTaBJIeHI/Ie YHCJIOBBIX JAaHHBIX. HpI/IKJ'IaI[HBIe 3aJda4H.

I'EOMETPUA

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHre IByX MpsIMBIX B mpocTpaHcTie. [lapannenbHoCcTh
npsaMoil u  mnockoctu. IlapamnensHocTs minockocTeil. IlepneHAuKyIIpHOCTH
NpsAIMOM M TIOCKOCTU. [leprneHauKynsp W HAaKJIOHHAsA. YTOJI MEXIy NpsSMOW U
IJIOCKOCTBIO. JIByrpaHHbIN YTOJL Yron MEXKITY TTOCKOCTSIMM.
[leprieHIUKYJISIPHOCTD JIBYX MJIOCKOCTEH.

['eomeTpuyeckue nmpeodpa3oBaHusl MPOCTPAHCTBA: MapaJUIEIbHBIA MEPEHOC,
CUMMETPHUSI OTHOCUTEIIHHO TJIOCKOCTH.

[TapannensHOE poekTupoBanue. M300pakeHne IpoCTpaHCTBEHHBIX (QUTYD.

MHOrorpaHHUKH
Bepmmnbl, pebpa, rpaHd MHOTOTpAaHHUKA. BBIMyKJble MHOTIOIpaHHUKH.
Teopema Jitnepa.
IIpuszma. Ilpsmas wu HawioHHas npusMma. I[lpaBunbHas mpu3Ma.
[Mapamnenenunen. Kyo.
IIupamua. [IpaBuiibHas nupamMuga. Y cedeHHas nupamuaa. Terpasap.
Cummetpuu B KyOe, B apajuiesienuIesie, B Ipu3Me U MUpaMuje.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.
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[IpencraBienre O NPaBUIBHBIX MHOTOTpaHHMKAaxX (TeTpalape, KyoOe,

OKTad/Ipe, TOJCKAdIPe U MKOCAIIPE).

Tena u MOBEPXHOCTH BpalleHUs
Humuuaap m koHyc. YceueHHBIM koHyc. OcHOBaHUE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pas3BepTka. OceBble CEUEHUSI M  CEUCHUS,
napajuieIbHbIe OCHOBAHUIO.

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

H3mepenus B reomeTpun
O6bem u ero uzmepenue. aterpansHas popmysa oobema.
®opmynsl 0o6beMa Kyba, TPSIMOYTOJBHOTO Tapajulefienunena, MpU3MBbl,
mMHapa. Dopmynsl od0bema nuUpaMuabl UM KoHyca. DopMysbl IUIOHIAIU
NOBEPXHOCTEHN UIMHAPA U KoHyca. @opMyIibl 00beMa 1mapa U IIoaau chepsl.
[Topo6ue ten. OTHOUIEHUS IIOMIA/IE TOBEPXHOCTEN U 00BEMOB MOJOOHBIX

TCII.

KoopauHarsl # BeKTOPBI

[IpsimoyronbHast  (nekapToBa) CcHCTEMa KOOpPAMHAT B  IMPOCTPAHCTBE.
dopMyiia paccTOSHUSA MEXAY ABYMsI TOUKaMHU. YpaBHEHHUs c(epbl, TUIOCKOCTU U
MIPSMOM.

Bekropel. Moayne BekTopa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCO. Pa3okeHne BEKTOpa MO HANpaBIEHUSM. YTOI
MEXIy IByMs Bekropamu. [Ipoeknus Bektopa Ha ocb. KoopamHarsl BeKTOpA.
CkansipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHHM MATEMAaTUYECKUX U
IIPUKJIAIHBIX 3a/]a4.

IpakTuyeckue 3aHATHS
IIpr3Haku B3aMMHOIO PACIIOJIOKEHMS NPSIMBIX. YTOJ MEXAY IPSAMBIMH.

B3anmHO€e pacnoyiokeHne NpSMBIX U INIOCKOCTEN. [lepneHInKyap U HaKJIOHHAs K
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IJIOCKOCTH. YTOJ MEXAYy MpAMOM M IUIOCKOCThIO. Teopembl O B3aMMHOM
PACIIOJIOKEHUU MIPSMOU U TJIIOCKOCTH. TeopeMa 0 Tpex NepreHauKYJIIIpax.

[Ipr3Haku U CBOMCTBA MapaJIEIbHBIX U NEPIEHANKYISPHBIX IUNIOCKOCTEM.

PaccrosiHue OT TOUKH 10 MIJIOCKOCTH, OT MPSIMOM 10 TIOCKOCTH, PACCTOSIHUE
MEXKIYy  IUIOCKOCTSIMH, MEXIY  CKpPCIIUBAIOIMIUMHUCA  MNPSAMBIMH,  MEXIY
MPOU3BOJIBHBIMU (DUTYpaMH B POCTPAHCTBE.

[TapamienbHOE TPOEKTUPOBAHKUE U €T0 CBOKMCTBA. B3auMHOE pacnolioxkeHue
MPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Buabl MHOTOrpaHHUKOB. VX n300pakenusi. CeueHusi, pa3BepTKU
MHOrOrpaHHHMKOB. [lnomaae moBepxHocTH. Buasl cumMeTpuii B mpOCTPAHCTBE.
CumMeTpusi Tea BpallleHUST W MHOTOTPAHHHUKOB. BpluucieHue miomaaed u
00BEMOB.

Bekropsl. JlerictBusg ¢ Bekropamu. JlekaproBa cucremMa KOOpPAMHAT B
IIPOCTPAHCTBE.

VYpaBHeHHE OKpPYXKHOCTH, cdepbl, IJIOCKOCTU. PaccTosHHe MEXIy TOUYKaMHu.
JelicTBusi ¢ BEKTOpaMH, 3aJaHHbIMH KoopAuHaTaMu. CKaJsipHOE MPOU3BEIACHUE
BEKTOPOB. BEekTOpHOE ypaBHEHHE NPSIMOU U TIOCKOCTH. VCMOb30BaHNE BEKTOPOB
IIPY JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

Jns BHEAyIUTOPHBIX 3aHATHM CTYJIEHTAM Hapsay C pELICHUWEM 3aJad U
BBITIOJIHEHUSA MPAKTUYECKUX  3aJaHUd  MOJKHO NPEIJIOKUTh  TEMBI
UCCJIEIOBATENCKUX U pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO CEPHUIl OTIEIbHBIX
MEJIKMX 3a7a4 U YIOpaKHEHUU MpelararoTcs CHOKETHBIE 3aJjaHusi, TpeOyrouue
JUTUTEILHON pabdoThl B paMKax OJHOM MaTeMaTH4YECKOW CHUTyalluu. OTH TEMbl
MOTYT OBITh KaK WHIUBHUAYAJIbHBIMH 3aJaHUSIMU, TaK W TPYNIOBBIMHU IS

COBMCCTHOT'O BBITIOJTHCHUA UCCICOAOBAHU.

Tembl pepepaToB (10KJIa10B), HHAUBUAYAJIbHBIX IPOCKTOB
10 MaTeMaTHKe
- HenpepsiBHbIE ApOoOH.

HpI/IMeHeHI/Ie CJIOKHBIX IIPOLOCHTOB B DKOHOMHWUYCCKHX pacUCTax.

- ITapannenbHOE MPOEKTUPOBAHUE.
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CpCI[HI/Ie SHAYCHUA U NX IIPUMCHCHUC B CTATUCTHUKCE.

BektopHoe 3a1aHne npsiMbIX U INIOCKOCTEW B IPOCTPAHCTBE.

- CrnoxeHue rapMOHHYCCKUX KOJICOAHMIA.

['padmyeckoe penieHue ypaBHEHUN 1 HEPABEHCTB.

* HpaBI/IJIBHI)IC " ITIOJIYIIPABUJIbHBIC MHOT'OTPDAHHUKH.

- KoHunueckue ceueHUs U ux IMPUMCHCHHUC B TCXHHUKC.

[TonstTre nuddepeHnmana u ero MPUIOKEHHUS.

- CxeMmbl TOBTOPHBIX UCTIbITAaHUN bepHyiu.

6. TEMATHYECKOE IINTAHUPOBAHUE

[Ipu  peanuzamuum  coAep:KaHUs

oOmreoOpazoBaTenbHON  ydeOHOM

nucuumuinHbel  «Matematuka»y B mnpenenax ocBoeHust OIIOII CIIO na 6aze

OCHOBHOTI'O O6HI€FO O6pa30BaHI/IH C IIOJIYYCHUCM CPCIHCTO 06IH6FO 06p330BaHI/I$I

[MITKPC MakcumaiibHasi yueOHasi Harpy3Ka 00y4aronuxcsi COCTaBIISICT:

Bun yyeOHoii padoTnl

O0BLeM B yacax

O0beM 00pa3oBaTeILHOM NPOrpaMMbl 301
B TOM 4HCJIe:

TeopeTnieckoe o0yyeHne 268
MIPaKTUYECKUE 3aHSTHS 11

na6opaTopHHe 3aHATHUA

y4eOHBIM TUITAHOM
HE TPEayCMOTPEHBI

KOHCYJIbTallUs

y4eOHBIM TLIAHOM

HE MPEyCMOTPEHBI

camocTosTenbHas paboTa

4

IIpome:kyTouHas arrecTauus B popme IK3aMeHa

18

7. TEMATUYECKHUMH IIJIAH YYEBHOM JUCHUITINHBI
«MATEMATHUKA»

Bup y4yeOHoit padorsl
Bcero yacos

Pacnpenesienne TpyaoeMKoCTH pa3gena (B
yacax) 1o BUJaM y4eOHol padoThl

AyIUTOpHBIE 3aHSATHUSL. Ha pasaen Mexcum IpakTuyeckue |JlaGopaTopubie
ConepxaHre 00y4eHUs 3aHATHUS 3aHATHS
Beenenne 3 2 1 -
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Paznen 1.
Pa3zBuTHe NOHATHS O UHCIIE

12

Paznmen 2.
KopHu, cTenenu u jorapudmar

30

16

14

Pasznmen 3.
[IpsAMBbIE U IIOCKOCTH B
MPOCTPAHCTBE

24

14

10

Paznen 4.
KomMOnHaTopuka

15

10

Paznen 5.
KoopauHatbl 1 BEKTOPHI

22

16

Pazgen 6.
OCHOBBI TPUTOHOMETPHUH

34

19

15

Pazmen 7.
DyHKIMU U TpaduKu

24

17

Pazgen 8.
MHOTOrpaHHUKH ¥ KPYTJIbIE Tea

30

24

Pa3men 9.
Hauyana maTremMaTu4eckoro
aHaJIn3a

29

16

13

Paznen 10.
MuTerpail u ero NpuMeHeHne

18

Pa3men 11.

DJIEMEHTBI TCOPUU BEPOSATHOCTEH
1 MaTeMaTUYECKOMN

CTATUCTUKH

14

11

Pazgen 12.
'YpaBHEHHS U HEPABEHCTBA

23

15

Ntoro

279

175

104

Bueayauropnas

CaMOCTOSITeIbHAS padora:
MOJIrOTOBKA BBICTYIUIEHUH IO
3aJJaHHBIM TeMaM, JOKJIAJIOB,
pedeparos, acce,
WHIWBUAYAIBHOTO IIPOEKTa C
MCTIOJIb30BaHUEM

MH()OPMAITMOHHBIX TEXHOJIOTHH]

U ap.

143
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IIpomeskyTouHas arTtectauus B Gopme IK3aMeHa

Bcero

301

8. XAPAKTEPUCTUKA OCHOBHBbBIX BUOB JAEATEJIBHOCTHU

CTYJIEHTOB

Coaepsxanue o0y4eHust

XapakTepHCTHKA OCHOBHBIX BUOB /1eSITeIbHOCTH CTY/IeHTOB (Ha
YPOBHE YUeOHBIX JeiicTBHIi)

Beenenue O3HaKOMJICHHUE C POJILI0 MATEMATHKH B HAayKe, TEXHHKE, SKOHOMHKE,
MH(OPMAITMOHHBIX TEXHOJOTHUSIX U PAKTUICCKON JICSITEITBHOCTH.
O3HaKOMJICHHUE C IIECSAMU U 337]a9aMU U3yYCHHSI MATEMATHKH TTPH
ocsoernn npodeccuit CI10 u cnermmanpHocTeit CITO

AJITEBPA

Pa3zputne MoHATHS O YHCTIC

Brinmonnenne apudmMeTnyeckux ASHCTBUN Hall YMCIaMH, COUETasl yCTHHIC U
NMHUCbMCHHBIC ITPUCMBIL.

Haxoxnenne mnpuOMIMKEHHBIX 3HAYCHWH BENMYUH M TOTPEITHOCTEH
BBIYHMCIICHUH (aOCOJMIOTHOW W OTHOCHTENBHOW); CpaBHEHHE YHCIIOBBIX
BBIPAKEHUI.

Haxoxnenne ommOoK B mpeoOpa30BaHUAX U BEIYUCICHUSX (OTHOCHTCS KO
BCEM IIyHKTaM NPOrpaMMbl)

Kopuu, crenenu, nora-
pUGMBI

O3HakoMIIEHHE ¢ TIOHATHEM KOPHS N-i CTeNeHu, CBONCTBAMH PaUKaIoB U
IIpaBUJIaMU CPABHEHUS KOPHEH.

DopMynHpOBaHUE ONPEACIICHUS KOPHS U CBOKMCTB KOpHEH. Briuucnenue u
CpaBHEHUE  KOPHEW, BBIIOJHEHUE NPUKUAKUA  3HAYEHUS  KOPHS.
[IpeobOpazoBaHre YUCIOBBHIX W OYKBEHHBIX BBIPRKEHUH, COIEpKAIIUX
paavKabl.

Brimonnenue pacuetoB 1o ¢opmynam, COAEpKAlIMM paauKaibl, OCY-
LIECTBIISAE HEOOXOJMMbIe TOACTAHOBKH U IpeoOpa3oBaHus. Pemenne
HppaluoHaIbHBIX YPAaBHEHHI.

O3HaKOMIIEHHE C TIOHATHEM CTENIEHU C JEHCTBUTEIBHBIM MOKA3aTEIEM.
Haxoxnenue 3HaueHWi CTENEHH, HCIONb3yd TpPH HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuceIBaHNE KOPHS N-i CTETIEHH B BUJE CTETIEHHU C APOOHBIM IOKa3aTeIeM
1 Ha00OpOT.

DOopMyJIMpOBAaHUE CBOWCTB CTENEHEW. BrluucieHue creneHed ¢ pa-
LUOHAJIBHBIM II0KA3aTeJIeM, BBINIOJHEHHE NPUKUAKU 3HAYECHMs CTEIEHH,
CPaBHEHHUE CTETICHEN.

[IpeoOpazoBaHre YHUCIOBBIX W OYKBEHHBIX BBIPKEHUH, COJEpMKAIUX
CTEIIEHU, IPUMEHSISI CBOMCTBA. PellleHne nokazaTenbHbIX YpaBHEHHUMN.
O3HakoMJIEHHE C TIPUMEHEHHWEM KOPHEW M CTENEHEH NpH BBIYHCICHHUH
CPEIHMX, JCJIEHUU OTPE3Ka B «30JI0TOM CEYECHMW». PenieHue ImpHKIaIHbIX
3a/1a4 Ha CJIOKHBIE ITPOLICHTHI

IIpeoGpa3oBanue anre-
OpanuecKux BBIPaKCHUH

Brimonnenne mnpeoOpa3oBaHMid  BBIpAXKEHHUH, NpuMeHeHune (opMyl,
CBSI3aHHBIX CO CBOMCTBAaMH CTENIEHEH M Jorapu(mMoB.
Omnpenenenne 007acTH  JONMYCTHMBIX 3HAYCHHH JIOTApU(PMUUECKOTO
BhIpakeHUsl. Perenne jorapuMiUuecKix ypaBHEHHN

OCHOBBI TPUT"TOHOMETPUHN

OCHOBHBIE TIOHATHS

W3yuenue pangraHHOrO METOAA U3MEPEHUs YIJIOB BpPAIECHUS U UX CBS3U C
rpagycHoit Mmepoil. M3oOpakeHue yrjioB BpalleHHS Ha OKPYXXHOCTH,
COOTHECEHHE BEIMYMHBI YTJIa C €0 PACIIONIOKEHNEM.

dopMyIMpOBaHHE OINPENCICHUH TPUTOHOMETPHYECKUX (YHKIMHA IS
YIJIOB IMOBOPOTAa M OCTPBIX YIVIOB MPSIMOYIOJIBHOI'O TPEYrOJIbHUKA U
00BSICHEHHE UX B3aNMOCBS3U
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OcHOBHEBIE
TPUTOHOMETPUUYECKIIE
TOXKIEeCTBA

[IpuMmereHNMe OCHOBHBIX TPUTIOHOMETPHYECKUX TOMKIECTB IJIS
BBIUKCJIEHUSI 3HAYEHUN TPUTOHOMETPHYECKHX (PYHKIIMI II0
OHOM W3 HUX

[IpeobpasoBanus N3ydyeHne oCHOBHBIX (pOPMYJI TPUTOHOMETPUU: (POPMYIIBI CIIOKEHHUS,
IIPOCTEHIIINX yIBOCHUS, IPE0OPa30BaHUSI CYMMBI TPUTOHOMETPUYECKUX (HYHKUIUH
TPUTOHOMETPHUIECKUX | B POM3BEICHUE U NPOU3BEICHUS B CyMMY U IPUMEHEHHE NPU BbI-
BEIPAIKEeHUI YHUCJICHUH 3HAYCHUS! TPUTOHOMETPUUYECKOTO BBIPAKCHUS U YIPOIIE-
HUS €TO.
OsHakomJieHHME €O CBOMCTBAMH CHMMETPHUHM TOYEeK Ha
eTMHUYHON OKPYKHOCTH ¥ HIpHUMEHeHWe WX JJIsI BBIBOJA
dopmys1 mpuBegeHUS
[Tpocreiinme Pemenne no ¢opMmynaMm U TPUTOHOMETPHUYECKOMY KPYTY MPOCTEH-
TPUTOHOMEeTpUuUecKue | IHUX TPUMTOHOMCTPHUICCKHX ypaBHeHHfI.
ypaBHeHUs [Ipumenenne oOmIMX METOIOB  pEIIeHUs ypaBHEHUH
(mpuBeneHve K  JIMHEHAHOMY, KBaJIpPaTHOMY,  METOJI

Pas3JIoKeHnud Ha MHOXKHUTEIN, 3aMEHBI HepeMeHHOﬁ) IIpnu
PeIlIeHUH TPUTOHOMETPDHUYCCKUX ypaBHeHI/IfI.

OYHKIIUU, UX CBOMCTBA U TPAOUKU

DyHKIUH.
ITonsaTue o
HEITPePBbIBHOCTH
dbyHEITH®

O3HaKOMIICHHE C TIOHATHEM IICPEMEHHOM, MPUMEPAMK 3aBHCUMOCTEH
MEXKY TIEPEMEHHBIMU.

O3HakOMIICHHE C TOHATHEM TIpaduKa, ONpelelCHHE TPHHAIICK-
HOCTH TOYKH Tpaduky ynkumu. OmnpenencHue mo (Gopmyne mpo-
CTelIneil 3aBUCMMOCTH, BU/a e¢ rpaduka. Beipaxkenue mo dopmysie
OJIHOM MEPEMEHHON Yepe3 APyTHeE.

OsuakomMmiieHme c oIIpeJiesIeHueM dyuKIITIHT,
dopmynuposanme ero. Haxosmenme obsactu ompenesieHUs
¥ 00/1aCTH 3HAYEHUH (PYHKIINHT

CaoiicTBa (hyHKIUH.
I'padnueckas naTep-
npertanus. [Ipumepst
(yHKIIMOHAJIBHBIX 3a-
BHCHUMOCTEHN B PeabHBIX
nporieccax u SBICHUSIX

O3HakoMJIeHHE ¢ TpuMepaMu (PYHKIMOHAIBHBIX 3aBUCUMOCTEH B pe-
QJIbHBIX [TPOLIECCAX U3 CMEXKHBIX IUCLUIUIMH.

O3HakOMJIEHME C JI0Ka3aTE€IbHBIMH PACCYKIEHUSMU HEKOTOPBIX
CBOMCTB JIMHEMHONM W KBaJgpaTW4YHOW (YHKIMM, NpoBeAcHHE
WCCIIeIOBaHUS JUHEHHOHN, KyCOYHO-THHEHHOH, APOOHO-ITMHEHHOU U
KBaJpaTU4HOMN (yHKIMH, ocTpoeHue ux rpagpukon. [locrpoenue u
yrenue rpadukoB Gpynkuuid. Mccnenoanue GyHKINN.

CocraBnenrne BHIOB (PYHKIMHA MO JIaHHOMY YCIIOBHUIO, pEIICHHE
3a/1a4 Ha DKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIuu

Crenennsle, nokasa-
TeJbHbIE, JIOTapUPpMu-
4ECKHE U TPUTOHOME-
Tpuueckue QyHKIUH.

Bbruncnenne 3HaueHud (QyHKIMI 1O 3HAYEHHIO apryMeHTa.
Onpenenenre MoJ0KEHNUsI TOYKU Ha TpaduKe Mo ee KoopAuHaTaM U
Hao000pOT.

Hcnonb3oBanue cBOMCTB (DYHKIMHN /11 CpaBHEHUSI 3HAaYEHUH cTere-
Hel U TorapuQmoB.

[Toctpoenue rpauKkoB CTENEHHBIX U JOTapUPMHUUECKUX PYHKIIUH.
Perienue mokaszaTenbHBIX M JIOTapU(PMHUUYECKHX YpaBHEHHH M Hepa-
BEHCTB I10 U3BECTHBIM aJITOPUTMAaM.

O3HakoMJIEHHE C TOHATHEM HENPEPHIBHOM MEpHOANYEcKON (QyHK-
uuu, GopMyIHpOBaHHE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOEHUE UX
rpaduKoB.

O3HakoOMJIEHHE C MOHATHEM T'apMOHMYECKUX KoJjeOaHui U mpumMepa-
MU TapMOHHMYECKUX KOJIEOaHUN AJIS ONMUCAHUS MPOIECCOB B (U3UKE
U APYrux 00JIacTsIX 3HAHMUSL.
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O3HakoOMJICHHE C TIOHSATHEM DPAa3pBIBHOW MEPUOANYECCKON (DYHKIIWH,
(hopMylIMpOBaHHE CBOWCTB TaHTEHCA U KOTAaHTEHCA, MOCTPOCHHUE HX
rpaduKoB.

[IpumeHeHne CBOUCTB (QYHKIHMA JUIsl CPaBHEHUS 3HAYCHHIA
TPUTOHOMETPUUYECKUX (GYHKIUI, pEeUIeHUs] TPUTOHOMETPUUYECKUX
ypaBHEHUH.

Brinonnenue npeoOpa3oBanus rpagKkoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

HOCJ’IGI[OB&TGJ'IBHOCTI/I

O3HakoMJIEHHE C OHATUEM YMCIOBOM MOCIEI0BATENBHOCTH, CIIOCO-
06aMu ee 3aJJaHNs, BEIYMCICHUSIMU €€ YJICHOB.

O3HaKOMJICHHE C BBIYMCIEHUEM CYMMBbl OECKOHEUHOr0 YHCIOBOIO
psiia Ha IpUMepe BBIYUCIICHUS CYMMbI OECKOHEUHO YOBIBaIOIIEH Teo-
METPUYECKOH MPOrpeccuy.

Pemenue 3a1ay Ha npuMeHeHHE (GOPMYITBI CyMMBI OECKOHEYHO yOBI-
BalOlIel reOMEeTPUUYECKON IPOrpeccun

IIpousBoaHas u ee npu-
MEHEHUE

O3HakoMJIEHUE C IOHATUEM ITPOU3BOJIHOM.

N3ydenne u GopMyIUpOBAHUE €€ MEXAaHHYECKOTO U T€OMETPHYECKO-
T'O CMBICIIA, H3YYEHUE AITOPUTMA BBIYUCIICHUS IIPOU3BOIHON HA MPH-
Mepe  BBIYHCICHHUS  MTHOBCHHOW  CKOPOCTH U YIJIOBOTO
Kod(UIreHTa KacaTeIbHOM.

CocTapiieHHEe ypaBHEHUS KacaTeIbHOM B 0OIIIEM BHJIC.

VYcBoenue mnpaBwil Au(GGEPSHIMPOBAHUSA, TaOJMIBI ITPOU3BOIHBIX
3JIEMEHTAPHBIX (PYHKIMHA, TPUMEHEHHEe i AudQepeHInpPOBaAHUS
(yHKITUH, COCTaBJICHUS YPAaBHECHUS KacaTeIbHOM.

W3yuenune Teopem O CBS3M CBOMCTB ()YHKIIMU M MPOU3BOIHOM, (Hop-
MYJIUPOBKA HX.

[IpoBeseHue ¢ TOMOIIBIO MPOU3BOIHON UCCIIEOBaHUS (DYHKIINH, 3a-
JAHHOH (hOPMYIIOH.

YCcTaHOBIIEHUE CBSI3M CBOWCTB (DYHKIIMU M MPOU3BOIHOM IO UX Ipa-

buxam.

[TpumeHeHne NPOU3BOJHOM A pelIeHHs 3aJad Ha HaXOXKAEHHE
HauOOJBIIETO, HAWMMEHBIIETO 3HAYEHHs W HA HAXOXKICHHUE
JKCTpEMyMa

[TepBooOpaznas u

O3HakoMJICHHE C TIOHSATHEM MHTETpajia U MepBOOOpa3HOM.

UHTErpal W3yuenne mnpaBuia BBIYUCIEHHS MNEPBOOOPAa3HOM U TeOopeMbl
Herorona— JlelioHuma.
Pemienue 3agay Ha cBsI3b IEPBOOOPA3HON U €€ MPOU3BOJHOM, BBIYHC-
JIeHUE NepBOOOpa3HON i JaHHON (YHKIUH.
Pemienue 3a1a4 Ha MpUMEHEHHE WHTETpaja JUlsl BHIYUCIECHUS (U3U-
YEeCKHUX BEJIMYMH U IJIONIAIeH
YPABHEHUIA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHul HepaBeHcTBa
U CUCTEMBI HEPABEHCTB C

JIBYMsI IEPEMEHHBIMU

O3HaKOMJIEHHE C MPOCTEUIINMH CBEJEHUSMU O KOpHSX anredpanye-
CKMX YPaBHEHHUMU, MOHATUAMU HCCIEHOBAHUS YPAaBHEHUU U CUCTEM
YPaBHEHUM.

N3yueHue TeopuM PaBHOCWIBHOCTH YPAaBHEHHU M €€ IPUMEHEHUS.
[lIoBTOpeHue 3anucu pemeHus CTaHAAPTHBIX YPAaBHEHUM, NPUEMOB
npeoOpa3oBaHusi ypaBHEHUH s CBEACHHMS K CTaHIApPTHOMY
YPaBHEHHUIO.

DJIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTHUKU

OCHOBHBIE TOHATUA
KOMOMHATOPUKHU

N3ydyenune mpaBuia KOMOMHATOPUKH M TPUMEHEHUE TPHU PEIICHUU
KOMOWHATOPHBIX 3a]1a4.

Pemenue KOM6I/IH8.T0pHBIX 3aga4 MCTOA0M nepeGopa " 110 IpaBUIly
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YMHOXKEHHS.
O3HaKOMJICHHE C MOHATUAMU KOMOMHATOPHKH: Pa3MEUICHUSMH, CO-
YeTaHUSAMHU, NEPEeCTaHOBKAMU U (HOpPMYyIaMU IJii UX BBIYUCIICHHS.
OOmbsicHeHHE U TPUMEHEHHE GOPMYIT I BBIYMCICHHUS pa3MeIIeHUH,
[IEPECTAaHOBOK M COUYETAHUMU MPHU PELICHUHU 3a/1au.

Osznakomienue ¢ OmHOMOM HpbrOTOHa W TpeyronbHHKOM I[lackais.
Pemrenne nmpaktrueckux 3agad ¢ MCIHOJb30BAaHUEM MOHATHI U Ipa-
BUJI KOMOMHATOPHKHI

DJIEMEHTHI TEOpUHU
BEPOATHOCTEMN

N3ydeHne Ki1acCU4eCKOro ONpeesICeHNs BEPOATHOCTH, CBOMCTB BEPO-
SITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTpenue mnpuMmepoB BBIUUCIECHHsS BEpOATHOCTEH. Pemenue
3a]a4 Ha BBIYMCIIEHUE BEPOATHOCTEH COOBITHI

[MpencTaBineHne TaHHBIX
(TabnHIBl, TUArPaMMBI,

rpaduKm)

O3HakoMIJIEHHE C MTPEACTABICHUEM YHUCIIOBBIX JAHHBIX U MX XapakKTe-
PUCTUKAMH.

Pemenne npakTtuyeckux 3agad Ha oOpabOTKY YMCIOBBIX JaHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA

IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE

@opMynMpOBKa U IPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOIO
pacnoyiokeHus: NpSAMbIX U IUIOCKOCTEH. Pacrio3HaBanue Ha yepTexax
U MOJEJISIX Pa3JIMYHBIX CIy4aeB B3aUMHOI'O PACIOJIOKEHUS MPSAMBIX
u IIJIOCKOCTEH, apryMeHTUPOBaHUE CBOUX CYKIEHUH.
DopMyJIMPOBAHUE OIPEIEICHH, TPU3HAKOB U CBOWCTB Mapajlieib-
HBIX U MEPHEHIUKYISIPHBIX IUIOCKOCTEW, ABYTPAHHBIX U JIMHEHHBIX
YTJIOB.

BrinonHenue nocTpoeHus yrioB MEXIy MPSMBIMU, MPSAMOW U ILIO-
CKOCTBIO, MEXy IUIOCKOCTSIMH I10 ONKMCAHUIO M PACIO3HABAHUE UX
Ha MOJEJIAX.

[IpumeHeHne NMPU3HAKOB U CBOMCTB PACIONIOKEHUS NPSIMbIX U ILIO-
CKOCTEH IIPH peLIEHUH 3a]1a4.

N300pakeHne Ha pUCYHKAaX M KOHCTPYUPOBAaHHE HA MOJEISAX Mep-
MEHIUKYJISPOB M HAKJIOHHBIX K MJIOCKOCTH, MPSMBIX, MapalieIbHbIX
TIJIOCKOCTEH, YIJIOB MEXKIY MPSAMOW U TIJIOCKOCThIO U 0OOCHOBAaHHE
IIOCTPOEHHUS.

Pemrenne 3amad  Ha  BBIYMCIEHME TE€OMETPUYECKHUX  BEIMYMH.
OnucelBaHWE PacCTOSHUSA OT TOYKU O IUIOCKOCTH, OT IPSAMOM 10
IJIOCKOCTH, MEXKJIY IUIOCKOCTSMH, MEXKIY CKPEIIUBAIOIIUMUCS
MPSIMBIMU, MEXTY TPOU3BOJIBLHBIME (PUTYpaMU B IPOCTPAHCTBE.
Q@opMynMpOBaHHE W JOKa3bIBAHUE  OCHOBHBIX TEOPEM O
PacCCTOSHUSAX.

N3o0paxenue Ha YepTekax U MOJACIAX PACCTOSIHUS U 0OOCHOBAaHUE
CBOMX CyxXJIeHui. OmpenercHue M BBIUHUCICHUE DPACCTOSIHUM B
npoctpanctBe. [IpumeHenune GopmMyna U T€OpeM IMIaHUMETPUU IS
peleHus 3a1ad.

O3HakoMJIEHHE C MOHATUEM I1APATUIEIBHOIO MPOEKTUPOBAHUS U €0
CBOWCTBaMH.

[Ipumenenue Teopuu A1 0OOCHOBAHUS NMOCTPOCHUM U BHIYMCICHUI.
ApPrymMEHTHpOBaHUE CBOMX CYKIEHUH O B3aUMHOM DACIIOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

MHororpanHuku

Onucanne M XapakTEpUCTUKA Pa3IMYHBbIX BUJOB MHOI'OIPAaHHUKOB,
MEPEeYnCIIeHe UX  JJIEMEHTOB U  CBOMCTB. M300paxeHue
MHOTOT'PaHHUKOB M BBINIOJHEHUE TOCTPOCHUS Ha M300pakeHUsIX U
MOJCIIAIX MHOT'OI'PaHHHUKOB. Brmamcnenne NTMHEHHBIX JJIEMEHTOB H
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VIJIOB B MPOCTPAHCTBEHHBIX KOH(UTypalnusx, apryMeHTHUPOBAHHE
CBOMX CYXJeHHH. XapakTepucTHka UM H300paKeHHE CEUYCHHS,
BBIUKCIICHHE IUIOMaAed mnoBepxHocTel. [locTpoenune mpocrenmmx
cedeHUd KybOa, mpu3Mbl, mnupamuibl. [IpumeHeHue QakToB u
CBEJICHUH U3 MIaHuMeTpuu. O3HaKOMIIEHHE ¢ BUJaMU CUMMETPUH B
MPOCTpPaHCTBE, (QOPMYITUPOBAHWE OMNPEIEICHHA UM  CBOMCTB.
XapakTepucTuka CUMMETPUM TeJl BpPALIEHHUS M MHOTOTPAHHUKOB.
[IpumeHneHne  CBOWCTB  CUMMETPUM [OpH  PEUIEHUH  3aj]ad.
Hcnonb3oBaHue mNPHOOPETECHHBIX 3HAHUIN JJs HCCIEAOBAHUA H
MOJICJIMPOBAHUS HECTIOKHBIX 3a71a4.

Tena u MoBepXHOCTH
BpAaILCHUS

O3HakoOMJICHHE C BUJIaMU Tell BpallleHus, (OpMyJIUpPOBaHKUE UX OTIpe-
JeJIEHUd U CBOMCTB. DOPMYJIMPOBAHUE TEOPEM O CEUCHHUM LIapa
IJIOCKOCTBIO U IIJIOCKOCTH, KacaTellbHOH K chepe. XapaKkTepucTuka u
M300paKeHUE TeN BpallleHUs, WX pa3BepTKH, CedeHus. PemieHue
3a/lad Ha TOCTPOEHUE CEUYEHUH, BBIYMCICHUE [UJIMH, PAacCTOSHUH,
yriioB, muowmanei. IIpoBenenne noka3aTenbHbIX PAcCyKIACHUU MpPH
pemienun 3agad. [IpuMeHeHHE CBONCTB CHUMMETPUM TpPHU PELICHUHU
3a7lad  Ha TeNla BpalleHus, KomOuHamuio Tei. M3o0pakeHnue
OCHOBHBIX KPYIJIBIX T€JI M BBIOJHEHHWE PHUCYHKA IO YCIOBHUIO
3aJ1a4H.

W3mepenus B reoMeTpun

O3HakOMJIEHHE C IIOHATUSIMHU IUIOMIAAM M O0bEeMa, aKCHOMaMHM H
cBoMicTBaMH. PemieHue 3amad Ha BBIYKCICHHE TUIOMIAACH IIOCKHX
(¢uryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (GopMysn H (aKTOB M3
IIaHUMEeTpur. V3ydenne TeopeM O BBIYHCICHUH OOBEMOB
MMPOCTPAHCTBEHHBIX TEJI, PEIICHUWE 3aJad Ha MpUMEHEeHHE (hopmy
BBIYMCIICHHS 00BeMOB. M3ydeHue ¢GopMya s  BbIUHUCICHUS
IJIoniaze MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJl BpalleHUs.
O3HakOMJICHHE C METOJOM BBIYMCJICHUS TUIOMATNA ITOBEPXHOCTH
chepnl. PemeHue 3amad Ha BBIYMCIICHHE IUIOMIAJCH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI.

KOOp,[[I/IHaTBI H BCKTOPLI

O3HakoMiIeHHE C TIOHATUEM BeKkTopa. M3yueHue nekapToBOW cucTe-
MBI KOOpJAVHAT B IIPOCTPAHCTBE, IIOCTPOCHUE 110 3aJaHHBIM KOOpIH-
HaTaMm TOYEK U IJIOCKOCTEH, HAXOKJICHUE KOOPAUHAT TOYEK.
HaxoxneHnne ypaBHEHUI OKpYXHOCTH, c(ephl, TUIOCKOCTH. Bwramcienue
PacCTOSTHUI MEXy TOUKAMH.

N3yueHue CBONCTB BEKTOPHBIX BEJIMYWH, IIPABWI Pa3JIOKEHUSI BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPaBUJI HAXOXKJEHUS KOOPAUHAT BEKTOPA B
MPOCTPAHCTBE,  MpaBWwil  JEWCTBUM C  BEKTOpaMH,  3aJaHHBIMU
KOOPJHHATAMH.

[IpuMeHeHue Teopuur IpH PELICHUH 3a/1a4 Ha IEUCTBUS C BEKTOPAMH.
N3yueHue ckaiasipHOro MPOU3BEACHUS BEKTOPOB, BEKTOPHOI'O YpPaBHEHUSA
npaAMoi 1 miockoctu. [IpuMeneHrne Teopun Mpu pelieHuu 3a-

Jlad Ha JEUCTBUA C BEKTOpaMH, KOOPIUHATHBIA METOJA, NPUMEHEHHE
BEKTOPOB I BHIYUCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HakoMJIeHHME C JOKa3aTelbCTBAMH TEOPEM CTEPEOMETPUM O
B3aHMHOM PACIIOJI0KEHUU MPAMBIX U TJIOCKOCTEN C UCIIOJIb30BAHUEM
BEKTOPOB.
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9. YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHEYEHUE TPOTPAMMBI YYEFHOUN JUCHUITINHBbI
«MATEMATHUKA»

Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM JIIs1

OCYIIEeCTBJIEHHS 00Pa30BaTeJIbHOI0 MpoLecca

Ne i/t

HaumeHoBaHMe crielMalIbHBIX TOMEIEHUN U
MOMEIICHUH JIJIs1 CAMOCTOATENBHOM paboThI

OcCHAILIEHHOCTD CIEUAIBLHBIX
MOMEIIECHUN U ITIOMELEHNI 11
CaMOCTOSITENIbHOW PabOTHI

Kabuner MaremMaTuku; ayTuTOpUs 1Jis
TPYNIOBBIX U UHAUBUAYAIBHBIX
KOHCYJIBTAlIUM, TEKYLIEro KOHTPOJIS U

1. Nocka yuebHas

2. Pabouee MecTo nmpenoaaBaTens

3. Kommuekt yueOHoi#t Mmebenu Ha 30 yen.
4. Harnsmasie mocoOus

1 |mpoMexyTOYHOM aTTEeCTAIHH.
414056, ActpaxaHckas 001acTh, T. S.Ilnakarel TeMaTHIeCKUE
Actpaxansb, yn.HabGepexnas 1 Mas, 117,
stax 3, nomerienue Ne33
KabuHer a1 caMoCTOSITeNnbHON pabOThI 1. Kommuiekt yueOHo# Mebenu Ha 25 gerr.
5 414056, ActpaxaHckast 00J1acTh, r. 2.Kommnerotep B koMIniekTe 10 mir.

Acrpaxanb, yn.HaGepexxnas 1 Mas, 117, srax
3, moMerrenne Ne38

3. doctyn kK HHPOPMAIIHOHHO —
TEJICKOMMYHUKAaUIUOHHOU ceTu «HTepHeT»
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10. PEKOMEHAYEMAS JINTEPATYPA
st cTyiIeHTOB

1. bammvakoB M. U. Maremartuka 10 knacc: yueOnuk g 10 kimacca. —
M: «Axagemusa», 2015. — 304 c.
2. bammvakoB M. U. Maremartuka 11 knacc: yueOHuk s 11 kimacca. —

M: «Axagemus», 2015. — 320 c.
JlonomHuTEIbHBIE UCTOYHUKHU:

1. Konmoropos A. H., A6pamoB A. M., ynuuusis 1O. I1. Anrebpa 10- 11
kiace: yueonuk s 10- 11 kmacca o6meoOpaszoBat. Yupexaenuid. — M:
«IIpocBemenuey, 2015. — 384 c.

2. Atanacsu JI. C., byry3oB B. ®@. I'eomerpust 10- 11 kmacc: yueOHUK 1ist
obmeoOpasoBar. yupexaeanii. — M: «IIpocsemenuey, 2014. — 255c.

Kypnansr:

1. Hayka u obpazoBanue 2016r., 2017r.

2. IlepBoe centsiops. Maremaruka 2016r., 2017r.
NuTepHeT-pecypcsr:

1. Coupuna M. C. [JuckperHas MaTeMaTuKa: YY4€OHUK JUJISL CTY/. YUPEKICHUN
cpen. npod. odopaszoBanusi- M.: «Akagemust», 2015. — 368 c¢. [DnekTpoHHBI#
pecype] Pesxxum JOCTYyTIa http://www.academia-
moscow.ru/reader/?id=164336

2. bammakoB M. M. MaremaTnka: yd4eOHUK IS CTYI. YUPEKIACHUH CpeE.
npo¢. obOpasoBanus - M.: «Akagemus», 2015. — 256 c. [DnexTpoHHBIH
pecypc] Pexum JoCTyna http://www.academia-
moscow.ru/reader/?id=165141

3. bammakoB M. U. Maremaruka 10 xmacc: yueOHuk mas 10 kmacca. — M:
«Axkagemus», 2015. — 304 c. [DnextponHbii pecypc] Pexum mocryma
http://www.academia-moscow.ru/reader/?id=55644

4. bammakoB M. WM. Maremaruka 11 kmacc: yueOHuk st 11 wmacca. — M:
«Axagemusi», 2015. — 320 c. [Dnextponnsii pecypc]| Pexum nocryma
http://www.academia-moscow.ru/reader/?id=55649

s mpenogaBareJiei

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: penep. 3axon ot 29.12.2012
Ne273-®@3 (B pen. @enepanbHbix 3akoHOB OT 07.05.2013 Ne99-@3, ot 07.06.2013
Nel120-®3, ot 02.07.2013 Nel70-d3, ot 23.07.2013 No203-D3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Nell1-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-
@3, ot 27.05.2014 Nel35-d3, ot 04.06.2014 Nel48-D3, ¢ u3M., BHECECHHBIMHU
®enepanbHbiM 3aKk0HOM OT 04.06.2014 Nel45-®3, B pen.ot 03.07.2016, ¢ uzm. ot
19.12.2016)

2.Ilpuka3z MunuctepctBa obpazoBanus u Hayku PO ot 31 gexabps 2015 r.
Nel578 «O BHeceHum wu3MeHEeHWHW B  (emepanbHBIA  TOCYAApCTBEHHBIN
oOpa3oBaTeNbHBIN CTAaHAAPT CPEAHETr0 OOIero o0pa3oBaHUS, YTBEPKICHHBIM
npukazoM MuHucTepcTBa o0pa3zoBaHus W Hayku Poccuiickoit @eneparuu ot 17
Mast 2012r. Ne413.
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http://www.academia-moscow.ru/reader/?id=55649

3. Konnenuusi pa3BuTusi MaTeMaTudeckoro ooOpaszoBanusi B Poccuiickoit

deneparuu  (yTB. pacnopsbkeHueM [IpaButensctBa PO ot 24 nekabps 2013 .
N 2506-p)

4. TlpuMepHasi OCHOBHasi 00Opa3oBaTelbHAsl MpOrpaMMa CpPEIHEro OOIIero
oOpa3oBaHus, OHOOpPEHHAs peuieHueM (enepaibHOro Y4eOHO-METOJHYECKOTO
oO0BbenuHeHus o 0o1eMy 00pazoBaHuio (MPoTokod oT 28 uroHs 20161, Ne2/16-3)
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https://www.garant.ru/products/ipo/prime/doc/70452506/#0

11. OCOBEHHOCTH OPTAHM3AIIUM OBYUYEHUS 110 YYEFHOU
JUCHUIIJIMHE U1 UTHBAJINAOB U JINL C OT'PAHUYEHHBIMUAU
BO3MOXHOCTAMMU 3/10POBbs1

Jia oOywarolmuxcst M3 4YMcla HMHBAJIWIOB W JIML C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbSl Ha OCHOBAHHMS NHCbMEHHOI'O 3asBJICHUS ydeOHas

JUCIMIIIIMHA «Maremartuka»

peanu3yercss € y4eToM

0COOEHHOCTEN

NCUXO(PU3NYECKOTO PA3BUTHSA, HHAMBUAYATbHBIX BO3MOXXHOCTEH M COCTOSIHHS
3I0POBBA (J1a7ee — UHANBUIYaTbHBIX 0COOEHHOCTEN)

Pe3yabTaThl 00y4eHHsA

Kpurepum oneHkn

MeToabl OLIEHKH

B pesynbraTe OCBOCHHUS THCIUTUTHHBI
00yJaroNuiics TOKCH 3HATh:

3HAYCHUE MAaTEMaTUYECKOI HAYKH IS
pelIeHus 33/1a4, BOSHUKAIOIIHUX B
TEOPHH U MPAKTHKE; IUPOTY U B TO XKe
BpEMsI OTPaHMYCHHOCTh IPUMECHEHHUS
MaTeMaTHYECKUX METOJIOB K aHAM3Y U
MCCIICIOBAHUIO MIPOLIECCOB U SIBIICHUI B
MIPHUPO/IE ¥ OOIIECTBE;

3HAYCHHUE MTPAKTHUKH U BOIIPOCOB,
BO3HHUKAIOIIMX B CAMOW MaTeMaTHKe
11t GOPMHUPOBAHUS M PA3BUTHS
MaTeMaTUYeCKON HaYKH; HCTOPHIO
Pa3BUTHS TIOHATHS YHCIIA, CO3TAHUS
MaTeMaTHYEeCKOTr0 aHaIn3a,
BO3HHKHOBECHUSI U Pa3BUTHUSI TCOMETPHUH;
YHHUBEpPCAJIbHBII XapaKTep 3aKOHOB
JIOTUKY MaTEMaTHYECKUX PACCYKICHUIA,
UX IPUMEHUMOCTh BO BCEX 00JacTsX
YEJI0BEUECKOI ICSITEIbHOCTH;
BEPOSTHOCTHBIH XapaKkTep pa3IuvHbIX
IPOLIECCOB OKPYIKAIOIIEr0 MUpA.

Onenka  «OTIWYHO»  OTBETHI  Ha
MOCTABJICHHBIC BOMPOCH HM3JIarar0TCs
JIOTUYHO, IIOCJEIOBAaTEJbHO U  HE
TpeOyIOT TOTIOTHUTEIBHBIX MOSICHEHUH.
[lomHo  packpbhIBalOTCA  NPUYHHHO-
CIIECTBEHHBIE CBSI3U MEXITY
SIBJICHUSIMH H COOBITHAMU. JlemaroTcs
000CHOBaHHEIE BBIBOJIBL.
JleMOHCTpUpYIOTCS TIyOOKHE 3HAHHS
0a30BBIX HOPMATHBHO-TIPABOBHIX aKTOB.
CoOmoatoTcsl HOPMBI  JIUTEPATYPHOM

peun.
Ounenka  «Xopowo»  OTBETHl  Ha
[OCTaBJICHHBIE BOMNPOCHl HM3J1araroTcs
CHUCTEMAaTHU3UPOBAHO u
IIOCJIEI0BATENBHO. ba3zoseie
HOPMAaTHUBHO-TIPAaBOBBIE aKThI

HCIIONB3YKOTCS, HO B HEJOCTATOYHOM
o0BeMe. Marepuan M3JIaraeTcs
YBEPEHHO.  PacKpbITBl  IPUYUHHO-
CJIEICTBCHHbIE CBSI3U MEXKIY
SIBJICHHSIMHU u COOBITHSIMHU.
HdeMoHCcTpUpyeTcs yMEHUE
aHAJIU3UPOBAaTh MaTepuaj, OJHAKO HeE
BCE BBIBO/JIBI HOCSIT
apryMEHTUPOBAHHBIN U JOKa3aTeIbHbIN
XapaKTep. CoOmomaroTcst ~ HOPMBI
JINTEPATYPHOU PEUH.

Orenka «Y 1OBIETBOPUTEIBHO»
JOIYCKaIOTCs HapylLIeHus B
[OCJIEI0BATENbHOCTH U3II0KECHMUSL.
Nmerotcss ynomuHaHusi 00 OTAEIBHBIX
0a30BbIX HOPMATHBHO-TIPABOBBIX aKTaX.
Henonno packpblBaloTCsT NPUYUHHO-
CJIEICTBCHHbIE CBSI3U MEXITY
SIBJICHHSIMHU u COOBITHSIMHU.
JemoHcTpupyroTCs [IOBEPXHOCTHBIE
3HaHUA BOIIPOCA, C TPYAOM pelIaroTCs
KOHKPETHBIE 3a7a4u. Nwmerorcs
3aTpyJHEHHS c BBIBOJAMHU.
HomyckatoTcst HapyleHus HOPM
JINTEPATYPHOU pEUH.

Orenka «HeynoBIIeTBOPUTEIBHO
Marepuan M3J1araeTcs
HEMOCIIeIOBaTeIbHO, COMBYMBO, HE

Onenka
JeSTETBHOCTH
obydaromuxcs Tpu
BBITIOJIHEHUU u
3alIuTe
pe3yIbTaTOB
MPaKTUYECKUX,
nabopaToOpHBIX
3aHSATHUH,
BBITIOJIHEHUU
oMamHuX  pabor,
orpoca,
pe3yiIbTaToOB
BHEAYIUTOPHOM
CaMOCTOSITEJILHOM
paboThI
obydaromuxcs,
KOHTPOJIBHBIX
pabor u jApyrmx
BUAOB  TEKYLIETO
KOHTPOJISL.
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OpeaACTaBJIsSCT onpe):[eneHHoi/'I CHUCTEMBI

3HAHWI 110 JMICITUTIIINHE. He
pacKpbIBalOTCA MPUYUHHO-
CJIEICTBCHHEIC CBS3H MEXIY
SIBJICHUSIMU u COOBITUSMU. He
TIPOBOIATCS aHaJIu3. BriBoapl
OTCYTCTBYIOT. OTBeETHI Ha
JIOTIOTHHUTEIIbHEIE BOIIPOCHI
OTCYTCTBYIOT. lIMeroTcs  3aMeTHbIe

HapylIeHNs HOPM JINTEPaTypHON peyH.

B pesynpTate OCBOEHUS AMCIUILIAHBI
00y4aroUiCs TOHKCH YMETh:

— BBINOJHATH apu(METHUSCKIE
JIeHCTBUS, coueTast yCTHbIC U
MUCHMEHHBIE TPUEMBI, TPUMEHCHHE
BBIYHCIIUTEIIBHBIX YCTPONCTB; HAXOIUTh
3HAUYCHUS KOPHS HATYpaJIbHOM CTEIICHH,
CTETICHH C paIlMOHaTbHBIM
rokasarenem, Jorapudma, HCroIb3ys
NPU HEOOXOAUMOCTHU BBIYUCIUTEIIBHBIC
YCTPOKMCTBA; TIOIB30BATHCS OLIEHKOW U
MPUKUKON TIPH MPAKTUICSCKUX
pacuerax;

— MPOBOUTH MO U3BECTHBIM (opMysiamMm
W TIpaBUjIaM peoOpa3oBaHus
OYKBEHHBIX BBIPOKCHHH, BKITFOYAFOIIX
CTETCHH, PAJUKAIIBI, IOTAPHUPMBI H
TPUTOHOMETpHUECKUE QYHKIIUHM;

— BBIYHCIIATh 3HAYCHHS YUCIOBBIX U
OYKBEHHBIX BBIPOKEHHH, OCYIIICCTBIISAS
HEOOXOTUMBIE MOJICTAHOBKH U
npeoOpa3oBaHUs;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHMUS
Y YMEHHS B IPAKTHYECKOM
JICSATEIILHOCTH U TIOBCEAHEBHOM )KU3HU:
— JUTs TIPAKTHYECKHUX PACYETOB IO
bopmyIam, BKIto4ast GOPMYIIbL,
COZIepIKalhe CTETICHH, PaIuKaIbl,
J0TapU(PMbI U TPUTOHOMETPHUYECKUE
(GYHKIMH, UCTIONB3YS TIPH
HEO0OXOAMMOCTH CIIPABOYHBIC

OIIeHKa
JESTETBbHOCTH
obOydaromuxcs Tpu
BBITIOJTHEHUT u
3alIuTe
pe3yiIbTaToOB
MPaKTUYECKUX,
nabopaToOpHBIX
3aHSATHUH,
BBITIOJIHEHUU
JOMalIHuX paodor,
orpoca,
pe3yiIbTaToOB
BHEAYIUTOPHOU
CaMOCTOSITENILHON
paboThI
oOyJaromuxcs,
KOHTPOJIBHBIX
pabor W jApyrmx
BUAOB  TEKYLIETO
KOHTPOJISL.
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Marepualibl U IpoCcTerIme
BBIUMCIIUTENIbHbIE YCTPOMCTRA;

— ONpEACTATh 3HaUeHUe (DYHKIINH 110
3HAYCHUIO apTyMEHTa MPU Pa3IHYHbIX
croco6ax 3amanus QyHKITHIH;

— CTPOUTH I'pad MK N3yUCHHBIX

(G yHKIHIA;

— ONUCHIBATh MO TpaduKy U B
IPOCTEHINNX CITy4asix 1o Gpopmyie
TOBEICHUE U CBOICTBA (DYHKITHHA,
HaXOJUTh MO TpaduKy QyHKIHH
HanOOJbIINE U HAUMEHBIINE 3HAUCHUS,
— pelaTh ypaBHEHUs, IPOCTEHIINE
CHCTEMBbI YPaBHEHHH, UCTIONb3Ys
CBOMCTBa (QYHKIMH U UX TPa(UKOB;
WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS
Y YMEHUS B IPAKTHUYECKOM
JeSITeIbHOCTH U TOBCEAHEBHOMN JKU3HU:
OTIMCAaHMS C TOMOIIBIO (PYHKITUHA
pa3IMYHbIX 3aBUCUMOCTEM,
NPEACTABICHUS UX rpadUuecKH,
WHTEPIIpEeTaluu TpauKoB;

— BBIYHCIIATH TIPOU3BO/IHBIC U
MEePBOOOPa3HBIC DIIEMEHTAPHBIX
(byHKLUH, UCTIONB3YSI CPAaBOYHbIE
MaTepHasbl;

— MCCIEJIOBaTh B MPOCTEHINNX CITydasix
(GYHKIUM HA MOHOTOHHOCTb, HAXOJUTh
HauOOJbIINE U HAUMEHbBIINE 3HAYCHUS
(GYHKIHHA, CTPOUTH Tpaduku
MHOTOYJIEHOB M MIPOCTEHIITNX
panroHaNbHBIX (QYHKIHHI C
UCIIOJIb30BaHMEM armapaTa
MaTeMaTHYEeCKOI0 aHaIIN3a,;

— BBIYHCIIATH B MPOCTEHUIIIHX CITy4asx
TUTOIA/IN C UCTIONB30BaHUEM
nepBOOOPa3HOIL;

MCIIOJIb30BaTh NPUOOPETEHHBIEC 3HAHUS
Y YMEHMS B [IPAKTUYECKOU
JEeSITeIbHOCTH ¥ TTOBCEHEBHOMN JKU3HU:
— 7151 pelleHns] IPUKIAHbIX 3a/1a4, B
TOM YHCJIE€ COLUATIBHO-3KOHOMHYECKHX
U QU3NUYECKHX, HA HAUOOJIBIINE 1
HaVMEHBIIINE 3HAYCHUS, HA
HaXO0>K/IeHHUE CKOPOCTH U YCKOPEHHS;
— peuaTh pauroHaNbHEIE,
NoKa3arelbHbIe U JorapudpmMuieckne
YpaBHEHUS 1 HEPABEHCTBA,
NpOCTEHIINe HPpALMOHATIBHBIE U
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TPUTOHOMETPUYIECKHUE YPABHEHUS, X
CUCTEMBI;

— COCTaBJISITh YpPaBHEHUS U HEPABEHCTBA
TI0 YCIIOBHIO 33/a4H;

— MCIIOIB30BATh LIS IPUOIKEHHOTO
pEIICHUs YpaBHEHUH U HEPAaBEHCTB
rpaduiecKuii MeTox;

— 300pakaTh Ha KOOPJAMHATHOM
IUIOCKOCTH MHOYKECTBA PEIICHUI
MPOCTEUIINX YPABHEHUH U UX CUCTEM;
WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS
Y YMEHUS B IPAKTUYECKON
JIEATENIBHOCTH U MIOBCEAHEBHOM KU3HU:
— IS IOCTPOEHUSI X UCCIIEOBAHUS
MIPOCTEHIINX MaTEMaTHYECKUX
MOJCTICH;

— pemaTh MpocTenInne KOMOMHATOPHBIE
3aJa4u METOJIOM Iepedopa, a TaKxKe ¢
WCTIOJIb30BaHUEM M3BECTHBIX (HOpMYIT;
— BBIYUCIIATH B MPOCTEHIINX CITydasx
BEPOSITHOCTU COOBITHH Ha OCHOBE
MOJICYeTa YHCIa HCXOOB;
WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS
Y YMEHMS B [IPAKTUYECKOU
JIEATENBHOCTH U MIOBCEAHEBHOM KU3HU!
— IJIS aHAIIN3a PEaTbHBIX YHCIIOBBIX
JTAaHHBIX, TIPEJICTABICHHBIX B BUJIE
Jauarpamm, rpaguKoB;

— aHanu3a HHGOpMaLH
CTaTHUCTUYECKOIO XapaKTepa;

BJIa/I€Th KOMIIETEHIUSIMHU:

— y4eOHO-TI03HaBATENbHOW, IIEHHOCTHO-
OpHEHTAIIMOHHOH, pe(IeKCHBHOMH,
KOMMYHHMKAaTUBHOH, HHPOPMALIHOHHON
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