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IHosicHuTeIbHAA 3aIHCKA
[Iporpamma oO01meoOpa3oBaTeIbHOTO y4eOHOTo IpenMera MaremaTuka HpeJHa3HayeHa s

U3Y4YCHHUS B TPO(ECCHOHANBHBIX 00pa30BaTEIBHBIX OPTraHU3AlUiX, PEATU3YIONNX 00pa30BaTEIBHYIO
porpaMMy CpeIHEro oOmero oOpa3oBaHUS B Ipeleax OCBOCHHS OCHOBHOW MPOQeCcCHOHATHHOMN
obpasoBarenbHoii mporpammbl CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHUsS IpHU
MOJTOTOBKE CIIY>KaIlIUX M CHEIMATMCTOB CPETHETO 3BEHA.

PaGowas mporpamma paszpaboraHa B COOTBETCTBUHM ¢ TpeOoBanusiMu DenepanbHOTO
rOCyJIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHaapTa cpeaHero oomero oopazoBanus (PI'OC COO).

B nporpamme coOmromaeTcsi TPEEMCTBEHHOCTh € (ellepalbHBIM  TOCYJapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO O0IIEro oO0pa3oBaHUS; YUHUTHIBAIOTCS BO3PACTHBIE U
IICHXOJIOTHYECKNE OCOOEHHOCTH IIKOJIBHUKOB, OOYYalOIIMXCS Ha CTYNEHH OCHOBHOTO OOIIETo

O6pa3OBaHI/I${, YUUTBIBAIOTCA MCKIIPEAMETHEIC CBA3H.

OO01as xapakTepuCcTHKA Y4eOHOI0 nmpeamera
Maremartuka sBIsieTCs (bYH,Z[aMeHTaHBHBIM O6Hl€06paSOBaTeJ'IBHBIM npeaAMETOM CO CIIOKUBIIUMCA

YCTOMUYUBBIM COJICP)KaHUEM M OOMIMMHU TpeOOBaHMAMHU K MOITrOTOBKE oOydwaromuxcs. [Ipu ocBoeHun
cnenuanbHocTelr CIIO TexHomormveckoro npoduist mpoecCHOHATBFHOTO 00pa30BaHHUS MaTeMaTHKa
u3yuyaerca Oojee yriayOJIeHHO, Kak MNpO(WIbHBIM y4eOHBIH NpeAMET, YUYMTBhIBAIOIAs CHEeLU(UKY
OCBaMBAaEMbIX CIELUANBHOCTEH. DTO BBIPAKACTCSI B COJACPKAHMM OOYYEHHUs, KOJIMYECTBE 4YacoB,
BBIJICIIIEMBIX HAa M3Y4YCHHE OTICIBHBIX TEM MPOrPaMMBbl, TIIyOHMHE WX OCBOCHHUS CTYJCHTaMH, 00beME U
XapakTepe MPaKTHIECKUX 3aHATUH, BUJaX BHEAYAUTOPHON CAMOCTOSTEIILHON pabOThI CTYICHTOB.

OO0u1me neny u3yyeHust MaTeMaTUKU TPAAULIMOHHO Peau3yIoTCs B UEThIPEX HalpaBJIeHUIX:

1) oG1iee npencraBieHue 00 UAEIX U METOAAX MaTEMaTHUKH;

2) UHTENIEKTyalIbHOE Pa3BUTHE;

3) oBnaseHre HEOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSMHU H YMEHUSIMU;

4) BocniuTaTeabHOE BO3CHCTBHE.

[Tpodunuzanus 1eneilt MaTeMaTHUYECKOro 0Opa3oBaHMs OTpa)KkaeTcs Ha BBIOOpPE MPUOPUTETOB B
OopraHu3anii  y4eOHOW  jgedrenbHOCTH  oOydarommxcs. Jlimsg  TexHomormdeckoro  mpoduis
MpoEeCCHOHAIBHOTO 00pa3oBaHUsl BLIOOp II€JIed CMEIIAeTCs B MparMaTHYeCKOM HampaBJICHHH,
IpeycMaTpUBaloOIleM YCWICHHE M paclIUpeHUe MPHUKIAJHOIO XapakTepa H3y4YeHHMs MaTeMaTUKH,
IPEeUMYIIECTBEHHONH OPHEHTAIMH Ha aJITOPUTMHUECKUI CTHIIb TO3HABATEIbHOM JeSITeIbHOCTH.

N3yyenne wmaremMaTtuku Kak HpoQuIbHOrO 00I11e00pa3oBaTeNbHOIO Y4eOHOTO IpeIMeTa,
yuUThIBaroIeH crenuduky ocBanBaeMbIx oOyuatonumucs crneunaibHoctu CI1O, oGecneunBaercs:

* BEIOOPOM Pa3JIMYHBIX MOJXO0/I0B K BBEIEHUIO OCHOBHBIX MOHSATHIA;

* popMHUpOBaHUEM CUCTEMBI YUEOHBIX 3aJaHui, oOecrnieunBaromux 3G PpekTuBHOE OCyIIecTBICHNE

BBI6paHHI)IX LEJICBBIX YCTAHOBOK;



* o0orameHueM CIeKTpa CTUJIed y4eOHOW NEesATETHbHOCTH 3a CYET COTJacoBaHHs C BEAYLIMMHU
NeSITeIbHOCTHBIME ~ XapaKTepUCTHUKaMHU BbIOpaHHOW cnenuanbHOCTU. [lpodunpHas —cocTaBisomas
oTpaxkaeTcs B TpPeOOBaHUAX K MOATOTOBKE O0YYAIOIINXCS B YACTHU:

* 0011l cucTeMbl 3HAHMIA: COZlep)KaTeIbHbIe MPUMEPhl UCIOIb30BAaHUSI MATEMAaTHYECKUX UACH U
METO/I0B B MPO(PEeCCHOHATBHON e TETbHOCTH;

* YMEHHUH: pa3Iiyuue B ypOBHE TPEOOBAHUH K CIIOKHOCTH NMPUMEHSEMBIX aITOPUTMOB;

* IPAKTUYECKOTO UCTIOIB30BAHUS TPUOOPETEHHBIX 3HAHUHM M YMEHUI: MHANBUAYAIBHOTO Y4eOHOTO
OTIbITa B MOCTPOSHUU MaTeMaTUYECKIX MOJIEJICH, BHITOJHEHUH HCCIIEI0BATEIbCKUX TPOECKTOB.

O0bem 00pa3oBaTe/IbHOM HATPY3KHU
MecTo y4eOHOro nmpeaMera B y4eOHOM ILJIaHe

[Ipu peanuzamuu cogepkanusi o0mIe0O0pa3oBaTeNbHOrO ydeOHOTO mpeaMera MaremaTwka B
npeaenax ocBoeHus obpazomarenpHoro nukima OITOIT CITO IIIICC3 Ha 6a3e OCHOBHOIO OOIIETO
00pa3oBaHus ¢ OTYyYEHHUEM CpPEeIHEro o0IIero 00pa3oBaHusl MaKCUMallbHas yueOHast Harpy3Ka CTYJCHTOB
COCTAaBIISICT:

no creruansHocTsIM CIIO TexHomormueckoro mpoduiast — 266 yacoB, BKIIIOYasl MPAKTHYECKUE
3aHSTHSI, UHIUBUAYATbHBIN MPOEKT, KOHCYJIBTALMU U 9K3aMEH.

Teoperuueckoe o0yuenue — 194 yaca;

npaktudeckue 3ausaTust — 40 gacos,

WHIMBUIYalTbHBIN TpoekT — 18 vacos,

KOHCYJIbTAIlMi — 6 4acoB,

3K3aMEH — 8 4acoB.

Iliianupyembie pe3yabTaThl H3YUYEHHSI KyPCa MATEMATHKHU
OcBoenmue conepxanus yaeOHOTO npeamera MaremaTrka 00eCcieunBaeT JOCTHKEHUE CTYICHTaMHI

CIIIYFOIINX Pe3yJIbTATOB:

JIUYHOCMHbBIX .

® POCCHUHCKYIO TPaXXJIaHCKYI HACHTUYHOCTh, NATPUOTH3M, YBAKEHHE K CBOEMY HAapoOAdy, YyBCTBa
OTBETCTBEHHOCTH niepe] POauHOM, rop10CcTH 3a CBOM Kpaid, CBOIO PoiuHY, MpOIIIOe U HACTOAILIEE
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuu, yBakeHHE TOCYAapCTBEHHBIX CHUMBOJOB (TepO, duar,
TUMH);

® TPaXIAHCKYI0 MO3UIUI0 KaK aKTHUBHOIO U OTBETCTBEHHOI'O YJ€HAa POCCHIICKOro oOIIecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TMpaBa M OOS3aHHOCTH, YBAXKAIOLIETO 3aKOH U
IPaBOMNOPSIOK, 00J1a/JaI0IIEro YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIIETO
TPaAUITMOHHBIC HAIMOHAIBHBIC W OOIIEYETIOBEUSCKUE TYMAHHCTHYECKHUE W JIEMOKPATUYECKHE
LIEHHOCTH;

® TOTOBHOCTb K CIIy’)KeHHIO OTE4ECTBY, €T0 3alLUTE;

¢ chopMHPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JWAjore KyJbTyp, a TakKe pasIUyHbIX (PopM
OOIIECTBEHHOTO CO3HAHMsI, OCO3HAHKME CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;
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c(hOpMUPOBAHHOCTh  OCHOB  CaMOpPa3BUTHUS W  CAMOBOCIIUTAHUS B  COOTBETCTBUH C
00IIeYeIOBEUECKUMH IIEHHOCTSIMH W HJeallaMd  TPaXXTaHCKOro O0IIecTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM M OTBETCTBEHHOU JIEATEILHOCTH;

TOJIPAHTHOE CO3HAHUE U MOBEJICHNE B MOJUKYJILTYPHOM MUPE, TOTOBHOCTh U CITOCOOHOCTBH BECTH
JTUAJIOT C JIPYTUMH JIOJbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAHWS, HAXOAWTh OOIIUE LETH U
COTPpYAHUYATHh JJIS WX JIOCTHXKEHHUS, CIOCOOHOCTh IPOTHUBOCTOSITH HICOJOTHH SKCTPEMH3MA,
HAI[MOHATN3Ma, KCeHO()OOWH, TUCKPUMHHALIUUA IO COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MIPU3HAKAM U JIPYTUM HETaTUBHBIM COIMAJIbHBIM SIBICHUSIM;

HaBBIKM COTPYJAHHUYECTBA CO CBEPCTHUKAMH, JETbMH MJAJIIEIO0 BO3pAacTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HOW, yU4eOHO-UCCIIeIOBATENLCKON, TPOSKTHOW U JPYTHX
BUJIaX JCATCIBHOCTH;

HPaBCTBEHHOE CO3HAHME U MOBE/ICHUE Ha OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX IIEHHOCTEH;
TOTOBHOCTB M CITOCOOHOCTB K 00pa30BaHHUI0, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MTPOTSHKCHUH BCEH
JKU3HHU; CO3HATEJIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCIEHIHOM
po¢eCCHOHAIBHON U 0OIIECTBEHHOM JEATEIHHOCTH,

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs JCTETHUKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIICCTBCHHBIX OTHOIICHHIA,

NPHUHITHE W PEATU3AIUI0 [ICHHOCTEH 3J0pOBOTO M OE30MacHOTO 00pasa >KW3HH, MOTPEOHOCTH B
(U3UYIECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/I0POBUTEILHOMN JIEATEITbHOCTBIO,
HENPUSTHE BPEIHBIX MPUBBIYCK: KYyPEHUS, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB;

OepexHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (DPU3MUYECKOMY U TCUXOJIOTUYECKOMY
3I0POBBIO, KaK COOCTBEHHOMY, TaK U JPYTUX JIIOJIeH, YMEHUE OKA3bIBATH MEPBYIO MOMOIIIb;
OCO3HAHHBII BEIOOD OyayIIei mpodeccru U BOZMOKHOCTEH peaan3aiuu COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB; OTHOILIEHUE K MPO(ECCHOHATILHON AEATEeIbHOCTH KaK BO3MOXHOCTH Y4aCTHUsl B PEILICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX IMPOOIIeM;

c(hOpMUPOBAHHOCTh ~ JKOJIOTMYECKOTO  MBIIUICHHUS, TOHMMAaHUS  BIUSHUSA  COIMAIBHO-
SKOHOMHYECKHX MPOIECCOB HAa COCTOSTHUE MPUPOTHON M COIIMAIBHON CPEIbl; TPHUOOPETECHUE OIBITA
9KOJIOTO-HAMPABICHHON ACSITEIHHOCTH;

OTBETCTBEHHOE OTHOIIICHHE K CO3[]aHHWI0 CEMbUM HAa OCHOBE OCO3HAHHOTO TMPUHATHUS IIECHHOCTEH
CEMEMHOM JKU3HM.

MemanpeOMemelx:

YMEHHE CaMOCTOSTENIBHO ONPENEIATh LEIN JAESITEIIBHOCTH U COCTABIIITH IUIAHBI JACSTEIBHOCTH;
CaMOCTOATENIBHO  OCYIIECTBJIATb, KOHTPOJUPOBATb U  KOPPEKTHPOBATb  JEATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYpPCHI Ul JOCTHKEHMS IOCTABJICHHBIX LEIEH U pealu3alnnuu
IUIAaHOB JESATEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYalHUsX;

YMEHHE MPOAYKTUBHO OOLIAThCA U B3aMMOJEHCTBOBATh B MPOIECCE COBMECTHOU NESATEIbHOCTH,
YUUTBIBATh MO3UIUH JPYTUX YUACTHUKOB AEATENbHOCTH, 3(p(PEeKTUBHO pa3pernaTs KOH(PIUKTHI;
BJIaJICHHE HaBbIKAMU TO3HABATENIbHOW, Y4eOHO-HUCCIIE0BATEIBCKOW U MPOEKTHOM JesTeIbHOCTH,
HaBbIKAMHU pa3pelieHusi MpoOsieM; CIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOUCKY
METOJIOB PELICHUS IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBbIX METOI0B [TIO3HAHMS;
TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITENIbHON HH(OPMAIIMOHHO-TI03HABATEIbHOM 1€ATEIbHOCTH,
BJIa/ICHME HaBBIKaMH MOJIy4YeHUsI He0OX0IMMOM HH(OpMAaLIUK U3 CIOBAapel pa3HbIX TUIIOB, YMEHUE
OPUEHTHPOBATHCSI B PA3JIMYHBIX HMCTOYHUKAX WHPOpPMAlUM, KPUTUYECKH OLIEHUBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYYaeMYIO U3 Pa3IMUHbIX HCTOYHHUKOB;

YMEHHE UCIOJIB30BaTh CPEeICTBA MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTUH (faee -
WKT) B pemieHny KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3AIMOHHBIX 33/1a4 C COOJII0ACHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYypcocOepexeH s, TPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;

YMEHHUE ONpPEeeNATh Ha3HaYeHNE U (PYHKIIUH Pa3InYHbIX COLUAIBHBIX HHCTUTYTOB;



YMCEHHUEC CaMOCTOATCIbHO OLCHUBATbL W IMPHHHUMATh PCHICHUA, ONPCACIIAIOMMNE CTPATCTUIO
MOBCACHU, C YUCTOM I'pa’kAaHCKUX U HPABCTBCHHBIX HGHHOCTCfI;

BJIaACHUC A3BIKOBBIMU CPCACTBAMMU - YMCHHUC ACHO, JIOTHYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pCHUA,
HCII0JIB30BAaTh aACKBATHBIC A3BIKOBBIC CPCACTBA,

BJIaJICHUEC HaBBIKaMU MO3HaBaTeILHOMN pe(l)J'ICKCI/II/I KaK OCO3HAaHHs COBCPIIACMBIX HeﬁCTBHfI u
MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHull CBOCTO 3HAHWA W HC3HAHUA,
HOBBIX ITO3HABATCJIBHBIX 3a1a4 U CPEACTB UX JOCTHUIKCHHUS.

npeomemHmoix:

c(OpMHUPOBAHHOCTh MPEACTaBICHUM O MAaTeMaTHKE KaK YacTH MHUPOBON KyJbTYpPhl U O MECTe
MaTeMaTHKHd B COBPEMEHHON LMBWIM3ALIMH, O CIIOCOOAaX OMHCAHUS HA MAaTEMaTHYECKOM S3bIKE
SBJICHUM peajJbHOI0 MUpA;

c(OpPMHUPOBAHHOCTh TMPEACTABICHUH O MaTeMaTHYECKHX MOHATHIX KaK O BaXHEHIINX
MaTEMaTUYECKUX MOJENSX, [TO3BOJISIIOIINX ONMUCHIBATh U U3y4aTh pa3HbIE MPOLIECCHI U SIBICHMUS;
ITOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYECKOIO TOCTPOEHUS MATEMATUYECKUX TEOPUH;

BJIQJICHUE METOJaMU JI0KA3aTEIbCTB U aJITOPUTMOB PEUICHUS; YMEHUE UX NIPUMEHSTh, IPOBOIUTH
JIOKa3aTeJIbHbIC PACCYKIECHUS B XO/I€ PELICHUS 3a/1a4;

BJIAQJICHUE CTAHJAPTHBIMU I[PUEMaMU  pEUICHHs palUOHAJIbHBIX M  HUPPALUOHAIBHBIX,
MIOKAa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUH U HEPABEHCTB, MX CHUCTEM;
HCII0JIb30BAaHNUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM YMCJIE JUIsl IOUCKA IIyTH PEUICHUs U
WJUTFOCTPALIMY PELIEHUs] YPAaBHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTH NPEACTABIECHUN 00 OCHOBHBIX MOHATHUSAX, UAESIX U METOJaX MaTEMaTHYECKOT O
aHaIu3a;

BJIa/ICHHE OCHOBHBIMU MOHATUSIMHU O TJIOCKUX U MTPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, UX
OCHOBHBIX CBOKMCTBax; C()OPMHPOBAHHOCTh YMEHHs PACIO3HABaTh Ha 4YepTEkax, MOJCIAX U B
pealbHOM MHUpPE TeOMeTpHUYecKHe (QUTypbl; MPUMEHEHHUE W3YYCHHBIX CBOWCTB I€OMETPHUYECKHUX
¢buryp u popmy U1 pelieHns FeOMETPUUECKUX 3a7a4 U 3a7a4 ¢ MPAKTUYECKUM COJIEPKaHUEM;
c(OpMUPOBAHHOCTh MPEACTABIECHUN O IMpoLeccaXx U SBJICHUSAX, HMEIOLIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHpEe, 00 OCHOBHBIX MOHSITHUSIX
AJIEMEHTapHON TEOPUH BEPOSITHOCTEHN; YMEHUN HAXOAUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITHII B MPOCTEUINIUX MPAKTHUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTHUKU CIydalHBIX
BEIINYUH;

BJIa/ICHNE HaBbIKaMH MCIIOJIb30BaHUs TOTOBBIX KOMIBIOTEPHBIX IPOTPAMM IIPH PELICHUH 3a]a4

Bl)ll'lyCKHl/IK Ha l'lpO(l)I/l.]'[l)HOM YPOBHE INOJYYHUT BO3ZMOKHOCTb HAYIYUTHCH:

- CB000/1HO OnIepUpOBaTh MOHATUSMH: KOHEYHOE MHOYKECTBO, SJIEMEHT MHOKECTBA,
MOJMHOXECTBO, IIepeceueHne, 00beTUHEHNE U Pa3HOCTh MHOKECTB, YUCIIOBbIE MHOKECTBA Ha
KOOPJIMHATHON IIPSMOM, OTPE30K, MHTEPBAJ, IOJYHUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM TOYKOH,
rpaduyeckoe npeacTaBIeHue MHOXKECTB Ha KOOPJAUHATHOMN IIOCKOCTH;

- 3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

- OIIEpPUPOBATH MTOHATUSMHU: YTBEPXKACHUE, OTPULIAHUE YTBEPKIACHUS, UCTUHHBIEC U JIOKHBIE
YTBEPKACHUS, IPUUKHA, CJIEACTBHE, YACTHBIN ClTydail OOIIEero yTBEpKACHHS, KOHTPIPUMED;

- MIPOBEPSTH NPUHAIIEHKHOCTD dJIEMEHTA MHOKECTBY;

- HaXOJUTh NepeceueHre 1 00beIMHEHNE MHOKECTB, B TOM YHCJIE IIPEICTaBICHHbIX
rpadu4ecKy Ha YUCIOBOM MPSAMON M Ha KOOPIUHATHON TJIOCKOCTH;

- MIPOBOJIUTH JIOKa3aTeIbHbIE PacCyKICHUS 111 000CHOBAHUS UCTUHHOCTH YTBEPKICHUI.
B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

- HCIIOJB30BaTh YHMCIOBBIC MHOXCCTBA Ha KOOpIIPIH&THOfI HpﬂMOfI " Ha KOOp)lI/IHaTHOI‘/’I
IMJIOCKOCTH IJId OMMUCAHUA PCAIBHBIX MPOLCCCOB U ﬂBHeHHﬁ;




- IIPOBOJMTH JOKA3aTENIbHBIC PACCYKICHHS B CUTyallUsIX TOBCEIHEBHOM JKU3HHU, ITPU
pELICHUH 3aJa4 U3 APYIUX IPEAMETOB

- CB000/1HO OnIepUPOBATh MOHATUSAMU: HATYpAJIbHOE YHCIIO0, MHOKECTBO HATYpPaJIbHBIX
YHCe, IeJI0e YUCII0, MHOXKECTBO LIEJIbIX YHCell, OOBIKHOBEHHAs ApOOb, JecSITUYHAs APOOb,
CMEIIIaHHOE YHUCIIO, PAlMOHAIILHOE YUCIIO, MHOXKECTBO PALIMOHAJIBHBIX YMCENl, UPPALIMOHAIBHOE
YHCJI0, KOPEHb CTENEHHU N, IEHCTBUTEIBHOE YUCIIO, MHOXKECTBO JIEHICTBUTENBHBIX YUCEl,
reoMeTpHUYECKasl HHTEPIIPETALMS] HATypabHbIX, LIEbIX, PALIMOHATIbHBIX, JEHCTBUTEIbHBIX YHCEN,
- MOHUMATh U OOBSICHATH PA3HUILY MEXK/Y NO3UIMOHHON U HETIO3UIIMOHHON CUCTEMaMHU
3aIlUCH YHCET;

- NEPEBOIUTh YUCIIA U3 OJHON CUCTEMBI 3alMCH (CUCTEMbI CUMCICHUS) B IPYTYIO;

- JIOKa3bIBaTh U UCIOJIb30BaTh IPU3HAKYU JAEITUMOCTU CYMMBI U IPOU3BEACHMUS IIPU
BBIIOJIHEHUH BBIUMCIICHUM U PELICHNH 3a/1a4;

- BBINOJIHATH OKPYIJIEHUE PALIMOHATIBHBIX U UPPALMOHAIBHBIX YHCEII C 3alaHHON
TOYHOCTBIO;

- CpaBHUBATh JEHCTBUTEIILHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

- YIIOPSI0YMBATh YKCIIa, 3aITUCAHHBIC B BUI€ OOBIKHOBEHHOHN M JECATUYHOMN apodu, uunca,
3allMCaHHbIE C MCII0JIb30BaHUEM apU(METUYECKOTO KBaJJPaTHOI'O KOPHS, KOPHEH cTeneHH 0oJbIe
2;

- Haxoauth HOJ[ u HOK pa3ubiMu ciocobaMu U UCTIONIb30BaTh UX MPU PELLICHUH 3a/1a4;

- BBITIOJIHATH BBIYMCIICHUS U IPE0Opa30BaHusl BBIPAXKEHUM, COIEpKaINX JeHCTBUTEIbHBIE
YHCiIa, B TOM YUCIIe KOPHU HAaTypaJbHbIX CTEIECHEH;

— BBINOJIHATH CTaHAAPTHBIE TOKAECTBEHHbIE IPEOOPa30BaHUs TPUTOHOMETPUYECKHUX,
JOrapu(pMHUUECKUX, CTEIIEHHBIX, UPPALIMOHATIBHBIX BBIPAKEHUH.

B nosceounesnoii oicuznu u npu uzyyeHuu Opyeux npeomemos:

- BBITIOJIHATH U OOBSICHATH CPABHEHHUE PE3YJIbTATOB BHIYMCICHUHN IIPU PEILIEHUU
IPAaKTUYECKUX 3a/1a4, B TOM YHUCJIe IPUOIMIKEHHBIX BBIUMCIIEHUI, UCII0Ib3Ys Pa3HbIE CIIOCOOBI
CpPaBHEHU;

- 3alMUCbIBaTh, CPABHUBATL, OKPYTJIATH YUCJIOBBIC TAHHBIC PCAJIbHBIX BEJIMYUH C
UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHU;

- COCTABIISATh M OLICHWBATh PAa3HBIMU CIIOCOOAMU YHMCIIOBbIE BEIPAXKEHUS MPHU PEILICHUH
MPAKTHYECKHX 3aJa4 U 33a4 U3 APYTUX YUeOHbIX IPEIMETOB

- CB000OIHO OonEepHUpOBaTh MOHATHAMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHHMSI
Y HEpaBEHCTBA, YpaBHEHUE, SBIIAIOIIEECS CIIEICTBUEM JIPYTOro YpaBHEHUsI, ypaBHEHNU,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHUsl ypaBHEHUH;

- pelarh pa3Hble BUbl ypaBHEHNUN U HEPABEHCTB U UX CUCTEM, B TOM UHUCJIE HEKOTOPHIE
ypaBHEHU 3-i1 U 4-i cTenieHel, ApoOHO-pallMOHATIbHBIE U UPPAllMOHAIbHBIE;

- OBJIaJIETh OCHOBHBIMHU THIIAMHM [10Ka3aTEIbHBIX, JOTapU(PMHUUECKUX, UPPALIMOHAIBHBIX,
CTETIICHHBIX YPABHEHUI U HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PELICHUH U IPUMEHATh UX
IIPU pElIeHUH 33/]a4;

- IIPUMEHATH TeopeMy be3y K perieHnio ypaBHEHUM;

- MIPUMEHSTh TeopeMy Bueta [1sl perieHns HeKOTOPBIX YpaBHEHUI CTENEHH BhIILE BTOPOIA;
- MTOHUMATh CMBICII TEOPEM O PAaBHOCWIIBHBIX U HEPABHOCWIIBHBIX MTPE0OPa30BAHUIX
YPaBHEHHUH U YMETh UX JIOKa3bIBaTh;

- BJIaJIETh METOJJaMH PELICHHs ypaBHEHHI, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATh METO]]
peleHus 1 000CHOBBIBATh CBOM BHIOOD;

- UCMOJIb30BaTh METOJI MHTEPBAJIOB JUIsl PELICHUs HEPAaBEHCTB, B TOM YHUCIIE APOOHO-
paloHaIbHBIX U BKJIIOYAIOLIUX B c€0s1 MppalliOHAIbHbIE BBRIPAXKECHUS,

- peath anredpandeckue ypaBHEHHs 1 HEpaBEHCTBA U X CUCTEMBI ¢ TapaMeTpamMu
areOpanyeckiM U rpaguuecKuM METOJaMH;




- BJIaJIeTh Pa3HBIMU METOJIaMH J1I0Ka3aTeJIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHHs B LIENbIX YACIAX;

- n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 337]aBa€Mble YpaBHEHUSMHU, HEPABEHCTBAMU U UX
CUCTEMaMHU;

- CBOOOJTHO UCIIOJIb30BaTh TOKECTBEHHBIE MPEOOPA30BaHMsI IIPH PEILICHUN YPABHEHUH U
CHCTEM YpaBHEHUH

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

- COCTABJIATh U pelllaTh ypaBHEHMsI, HEPAaBEHCTBA, X CUCTEMbI IIPU PEIICHUH 3a/1a4 JPyTuX
y4€OHBIX MPEIMETOB;

- BBITIOJIHATH OLEHKY IPaBI0Nog00us pe3yIbTaTOB, IIOIYyYaeMbIX IPU PELICHUH Pa3IUYHbIX
YPaBHEHM, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3ajjay APYIHX Y4eOHBIX [IPEIMETOB;

- COCTABJIATh U pelllaTh ypaBHEHMs U HEPABEHCTBA C MapaMeTpaMu IpH PEIIEHUH 3a/1a4
JpyTUX y4eOHBIX PEAMETOB;

- COCTaBJISITh YpaBHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIIMCHIBAIOIINE PEATbHYIO
CUTYAIMIO WM IPUKIIAJHYIO 33/1a4y, UHTEPIIPETUPOBATH [10JyUYEHHbIE PE3yJIbTaThl;

— UCII0JIb30BaTh MPOTrPaMMHbBIE CPE/ICTBA MPHU PEILIEHUH OT/IENIbHBIX KJIaCCOB YPAaBHEHUN U
HEPABEHCTB

- Brnaners noHATHAMU: 3aBUCUMOCTb BEJIMUYUH, (QYHKIMS, apIYMEHT U 3HaueHue (QPyHKIHH,
00J1acTh OnpeeNieHusI 1 MHOXKECTBO 3HaYeHUH (DYyHKINH, rpaduk 3aBUCUMOCTH, TpaduK QyHKIHH,
HYJH (PyHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHHUE HAa YMCIIOBOM IIPOMEXYTKE,
yObIBaHHE Ha YHCIIOBOM IPOMEXKYTKE, HaNOOJIbIIIee U HAUMEHbIIee 3HaUeHHE (HyHKIMH Ha
YHCIOBOM IIPOMEKYTKE, Iepuoandeckas GyHKIMsS, IepUOJ, YeTHAsl U HeueTHas! (PyHKIUH; YMEThb
NPUMEHSTH 3TH MOHATHUS TPHU PEIICHUH 33124,

- BJIJICTh MTOHITHEM CTENCHHAsl (YHKIIUS; CTPOUTH €€ TpaduK U YMETh MPUMEHSTh CBOHCTBA
CTENEeHHON (DYHKIMU NPH pEIIeHUH 3a/]1a4;

- BJIAJIeTh MOHATUSAMU IOKa3aTesIbHas PYHKLUS, SKCIIOHEHTA; CTPOUTh UX IrpadUKU U YMETh
NPUMEHSTH CBOMCTBA MIOKA3aTENbHON (DYHKIMH MIPU PELICHUN 33/1a4;

- BJIQJIETh MOHITHEM JIorapudMudeckas QyHKIHS;, CTPOUTD ee rpaduK U yMETh IPUMEHSTh
CBO¥CTBA Jorapu(pMUUecKoil pyHKIUH TP PEeLLICHUH 3ajay;

- BJIaJIeTh MOHATUAMU TPUTOHOMETPHUECKUE (PYHKIIUHU; CTPOUTH UX IpauKu U YMEThb
PUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKITHIA TTPU PELICHNH 3a/1a4;

- BJIQJIETh MOHITHEM 0OpaTHAs (DYyHKIHS, IPUMEHSTH 3TO MOHATHE NP PEIICHUH 33/1a4;

- MIPUMEHSTH MPH PEIICHUH 3a7a4 CBOMNCTBA (DYHKIIHIA: YETHOCTD, IIEPHOANYHOCTD,
OTPaHUYEHHOCTH;

- MIPUMEHSITD [IPU PELICHUH 3a]1a4 IpeoOpa3oBaHust rpaduKoB QPyHKIINIA;

- BJIQJICTh MOHITHUSMH YUCIIOBAsI TOCIIEN0BATEILHOCTD, apu(hMeTHIECKast i TeOMETpUIecKast
nporpeccus;

- IIPUMEHSATH MIPH PELLICHUH 33a4 CBOMCTBA U MPU3HAKU apU(PMETUUYECKON U
F€OMETPUUYECKON MPOTPECCUM.

B nosceounesnoii scuznu u npu uzyuyeHuu opyeux y4eoHvlx npeomemos:

- oTpeAeNsATh o rpadukaM U UCIOJIb30BATH I PELIEHUs IPUKIIaJHBIX 33/1a4 CBOMCTBA
peabHBIX MPOLIECCOB U 3aBUCUMOCTEH (HanOOobIlINe U HAUMEHBIINE 3HAYEHUS, TPOMEXYTKH
BO3pacTaHus U yObIBaHUS (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, aCUMIITOTHI, TOUKU
neperu6a, nepuos 1 T.11.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAaKTUUECKON CUTYaLlUU;.

- OIIpeIeNIATh 1O TpauKaM MPOCTEHIINE XapaKTePUCTUKH MTEPUOANIECKUX MTPOLIECCOB B
OMOJIOTUH, SKOHOMHKE, My3bIKE, PaIHOCBS3H U JIp. (aMILIUTY/1a, IEPUOJ U T.I1.)




- Brnaners nonsTueM 6eckoHEUHO yObIBaOIIasi FEOMETPUYECKAs IPOrPECCUS U YMETh
IIPUMEHSATD €TI0 IIPU PEILICHUH 3a1a4;

- IIPUMEHSATD U1 PELICHUS 3a1a4 TEOPUIO IIPEIEIIOB;

- BJIJICTh MOHATUAMU OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJIble YHCIIOBBIC
II0CJIEI0BATEIBHOCTH U YMETh CPaBHUBATh OECKOHEYHO OO0JIbIINE U OECKOHEYHO Majible
[I0CJIEI0BATENBHOCTH;

- BJIAJICTh MOHATUSMU: POU3BOJAHAA (DYHKIIMU B TOUKE, IPOU3BOIHAS (PYHKIUH,

- BBIYUCIISATH IPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKINI 1 MX KOMOMHAIIN;

- uccieoBaTh (PyHKIUM HA MOHOTOHHOCTbD U 3KCTPEMYMBI;

- CTPOUTH TPa(pUKH U IPUMEHATH K PELICHUIO 3ajlay, B TOM YHCJIE C TapaMETPOM;

- BJIAJIETh IOHATHUEM KacaTelbHas K rpaduKy QyHKIMHU U YMETb IPUMEHATh €ro Ipu
pELICHUH 3a/1a4;

- BJIJICTh MOHATUSAMU TIEpBOOOpa3Hast (pyHKIHS, OpEIeICHHBI HHTETPaT;

- npuMeHsTh Teopemy HproTona—JIeiiOHMIa 1 ee CIIeACTBUS AJIS peIICHUs 3a/1a4.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

- peliaTh NPUKIAJAHBIC 3aJa4N U3 6I/IOJIOI‘I/H/I, (1)I/IBI/IKI/I, XUMHHU, DKOHOMHUKH U APYTUX
npeaAMCTOB, CBA3AHHLIC C HCCIICJOBAHUCM XaPAKTCPUCTUK ITPOLCCCOB;
— HHTCPHPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI

- OnepupoBaTh OCHOBHBIMHU OIIMCATEIbHBIMU XapaKTEPUCTUKAMU YHUCIOBOro Habopa,
MOHSATHEM T'eHEpaibHasi COBOKYITHOCTh U BEIOOPKOI U3 HEe;

- OTIEPUPOBATH MOHATHIMU: YaCTOTA U BEPOSTHOCTH COOBITHS, CyMMa U TIPOHU3BEICHHUE
BEPOSTHOCTEH, BBIYUCIIATH BEPOATHOCTH COOBITUI Ha OCHOBE I0JICYETA YUCIIAa UCXOJIOB;

- BJIaJIeTh OCHOBHBIMU MOHATHAMHM KOMOWHATOPUKH U YMETh UX NPUMEHSATH NP pEeILICHUH
3az1ay;

- UMETb [IPEJCTaBICHNE 00 OCHOBAaX TEOPUH BEPOSATHOCTEH;

- UMETh IPEJCTABICHNE O JUCKPETHBIX U HENPEPBIBHBIX CIy4YailHBIX BEIMYMHAX U
pacrpeneseHusX, O HE3aBUCUMOCTH CIIyYalHbIX BEJIMYNH;

- HMMETH NPEJCTABICHUE O MATEMATUYECKOM OXKUIAHUHU U AUCIIEPCUH CIIyYalHBIX BEINYHH;
- VMMETH IPEJCTABICHUE O COBMECTHBIX PACIIPEICIICHUAX CIIyYalHbIX BEINYHH;

- MIOHUMATh CyTh 3aKOHA OOJIBIINX YHCET U BBIOOPOYHOTO METO0/1a U3MEPEHUS BEPOSTHOCTEN;
- HMMETH NPEJCTABICHUE O HOPMAIBHOM PACIpENEIICHUH U ITpUMeEpax HOPMaJIbHO
pacIpeieNeHHbIX CIIyYalHbIX BEJIUNYHH;

- HUMETH NPEJCTaBICHUE O KOPPENIALUH CIIy4ailHbIX BEJIUYHH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

- BBIYUCIISATH UM OLIEHUBATh BEPOSITHOCTH COOBITHI B pEalIbHOM JKU3HH,
- BBIOMpATh METOBI OJIXOSIIETO MPEACTABICHHS M 00pabOTKH JaHHBIX

— Pemath pa3Hble 3a1a4u MOBBIIIEHHON TPYIHOCTH;

— aHAIIM3UPOBATh YCIOBHE 33J]a4i, BEIOUPATh ONTHUMAIBLHBIN METO/I PEeIICHUs 3aa49u,
paccMaTpuBasi pa3InyHbIe METOIBI;

— CTPOUTH MOJIEINb PEIICHUs 3a7auu, MPOBOIUTH JOKA3aTeIbHBIC PACCYKICHUS MIPH PEIICHUN
3aj1auu;

- pemaTh 3a1a4u, TpeOyromue nepedopa BapuaHTOB, TPOBEPKHU YCIOBUM, BEIOOpA
ONTUMATBFHOTO PE3yIIbTaTa;

— aHAIIM3UPOBATh U UHTEPIPETUPOBATH MOTYUYEHHBIC PEIICHHS B KOHTEKCTE YCIOBUS 3a1a4H,
BbIOMpATh pElIeHHUs], HE IPOTHUBOPEYAILNE KOHTEKCTY;
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- NEePEBOANTH MPH PELICHUH 331a41 NH(OpMANNIO U3 0AHON (GOPMBI 3aIIMCH B JPYTYIO,
UCTIONB3YS IPU HEOOXOIUMOCTH CXEMBI, TaOIHIIbI, TPapUKH, THATPAMMBI.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

— peuIaTh NPAKTUICCKUEC 3a/Ia4X U 3a1a91 U3 APYTrUuX NpeaMEeTOB

- Biagets reoMeTpUYECKUMHU MOHATHAMM IIPU PELICHUHN 33a4 U IPOBEICHUU
MaTEMaTHYECKUX PaCCyKICHUM;

- CaMOCTOSITENIbHO (POPMYJIMPOBATh ONPENEIEHUS T€OMETPUIECKUX (PUTYp, BBIABUTaTh
THIIOTE3bI O HOBBIX CBOWCTBAX M MPU3HAKaX T€OMETPUUECKUX (UTYpP U OOOCHOBBIBATH WIIN
OIpoBepraTh UX, 00001IaTh WM KOHKPETHU3UPOBATh PE3y/IbTaThl HA HOBBIX Kilaccax (uryp,
IIPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (PUTYD 1O pa3IMIHBIM OCHOBAHHSIM;

- MCCIIEIOBATh YePTEKH, BKITIOUasi KOMOMHAIUU GUTYD, U3BIEKATh, HHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh HH(GOPMALIKIO, IPEACTABICHHYIO Ha YepTeXax;

- pelarh 3aJa4d FeOMETPUYECKOI0 COAEP/KaHuUs, B TOM YHCIIE B CUTyalUsX, KOI1a aJITOPUTM
peIIeHMs He CIIEAYET SIBHO U3 YCIIOBHSI, BBIMOIHATH HEOOXOJMMBIE [T PELICHHUS 3aJa9n
JIOTIOJIHUTEIIBHBIE TIOCTPOEHUS, UCCIIE0BAaTh BOBMOXKHOCTh IPUMEHEHHUS TEOpeM U (hopMyt st
peuenus 3auadg;

- yMeTh (POPMYIIHPOBATH U IOKA3bIBATH TEOMETPUUIECKHIE YTBEPIKICHHUS;

— BJIAJIETh NIOHATUSAMHU CTEPEOMETPUH: IIPU3Ma, TApaUICIICIUIIEe], TUPAMUAA, TETPadaP;

- HUMETh IPEJCTaBIEHUs 00 aKCHOMaX CTEPEOMETPUU U CIICACTBUAX U3 HUX U YMETh
IIPUMEHATH UX NPU PELICHUH 3a/1a4;

- YMETb CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB C UCIIOJIb30BaHUEM PA3JINYHBIX METO/IOB, B TOM
4uCIIe U METO/IA CIIENIOB;

- UMETBH IPEJCTABICHUE O CKPEIIMBAIOIIMUXCS IPAMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI U PACCTOSTHUE MEXKIY HUMU;

— IIPUMEHATH TEOPEMBI O NAPAIUIEIIBHOCTH MPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE IIPU
pEILLIEHNN 3a]a4;

- YMETh PUMEHSTh apalljieIbHOE IPOEKTUPOBAHUE [T U300pakeHus Guryp;

- YMETb IPUMEHSATH NEPIEHAUKYIIIPHOCTH NPSAMOM U IJIOCKOCTH NPU PELLIEHUH 3a4a4;

- BJIA/IETh MOHATUSIMH OPTOTOHAJIIBHOE IIPOEKTUPOBAHUE, HAKIIOHHBIE U MX NIPOEKLIUU, YMETh
IPUMEHSTH TEOPEMY O TpeX MEPHEeHIUKYIISIpax Mpu PEeLICHUH 3a/1a4;

- BJIa/IETh MOHATUSIMH PACCTOSIHHUE MEX]Ty (pUTypaMu B IPOCTPAHCTBE, OOIIHIA
NEPIEeHIUKYIISIP ABYX CKPEIIUBAIOLIUXCS MPSAMBIX U YMETh IPUMEHATh UX MPH PEICHUHU 33/1a4;
- BJIQ/IETh MOHATHEM YTOJI MEXAY IPSIMOH U IJIOCKOCTHIO U YMETh IPUMEHSTH €T0 MPU
pEILIEHNN 3a/]a4;

- BJIA/IETh MOHATUSMU JIBYTPaHHBIN YTOJI, yrOJl MEKIY IJIOCKOCTSAMU, MIEPIEHAUKYJIIIPHbBIE
IUIOCKOCTH M YMETh IPUMEHSTh X IIPU PEIICHUH 3aay;

- BJIAZIETh NOHATUAMH MTPU3MA, NTapaJUICICIUIIE]] U IPUMEHITh CBOMCTBA NapaJlIeIeUIeaa
IIPY PELICHUN 33/]a4;

- BJIA/IETh MTOHATHEM MIPSAMOYTOJIbHBIN NapajuIeICUIIE] U IPUMEHSATH €T0 NPU PELICHUH
3a/1a4;

— BJIa/IETh MOHATUSIMH NUPaMK/IA, BUABI TUPAMUJ], SJIEMEHTHI IPAaBUILHONW MUPAMUIBI U
YMETb IPUMEHATH UX IIPU PELLICHUU 3aa4;

- HMETh IPEJCTABIEHUE O TeopeMe Diiiepa,IpaBUIbHBIX MHOTOTPAHHUKAX;

- BJIa/IETh MOHATHEM IUJIOLIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MIPUMEHSITh €r0 MPH
pEILIEHNN 3a/]a4;

- BJIAJIETh MOHATUSAMU TeJa BpalleHus (IWINHAP, KOHYC, ap U cdepa), UX CeUeHHs U yMETh
MPUMEHSTh UX MPU PELICHUH 3a/1a4;

- BJIa/IETh MOHATUSIMU KacaTeJIbHbIE MIPSIMbIE U TNIOCKOCTU U YMETh IPUMEHSTh U3IPU
pEIIECHUN 33/]a4;
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- MUMETh MPECTABIICHHS O BIIMCAHHBIX U ONMMCAHHBIX chepax U yMeTh MPUMEHSTh UX TIPU
pEIIeHUH 3314,

- BIIQ/ICTh MOHATHIMH 00beM, 00BEMbl MHOTOTPAHHHUKOB, TEJ BPAIICHHUS U IPUMEHSTH UX
NPU PEUICHUU 33/1a4;

- MMETh MPEJICTABICHHE O Pa3BEPTKE IIMIIMH/IPA U KOHYCA, TUIOIIAAH MOBEPXHOCTH IHIIUHIPA
¥ KOHYCa, YMETh IPUMEHSATh UX NP PEIICHUH 33134,

- MMETh TPEJICTaBIICHUE O TIoMmaau chepbl U YMETh IPUMEHSTh €ro IPH PEIICHUH 3a1a4;

- YMETh peliaTh 33aJja4d Ha KOMOMHAIIMY MHOTOTPAHHUKOB U TEJT BPAIICHHUS,

- UMETh MPEJCTABICHHE O MOI0OOUH B MIPOCTPAHCTBE U YMETh PEIIaTh 3a/1a4X Ha OTHOIICHUE
00BEMOB H IIJIOMIA/ICH TOBEPXHOCTEH MOJOOHBIX QUTYD.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux npeomemos:

- COCTaBJISITh C MCITOJIb30BAHUEM CBOMCTB TCOMCTPUICCKHUX (bI/Il"yp MaTeMaTHYCCKHUE MOJCIIN
AJId pCHICHUS 3a1aY IPAKTUYICCKOTO XapaKTepa U 3ala4 U3 CMCIKHBIX IMPECAMETOB, UCCIICA0BATH
IMOJYYCHHBIC MOJCIIN U UHTEPHOPETUPOBATL PE3YJIbTAT

- Bitaets MoHATUAMY BEKTOPHI U UX KOOPAWHATHL;

- YMETh BBIITOJIHATH ONEpalliN HaJl BEKTOPaMu;

- HCIIOJIB30BaTh CKAIIPHOE IIPOU3BEICHUE BEKTOPOB IIPH PELICHUH 3a/1a4;

- MPUMEHSTH YPaBHEHHE TUIOCKOCTH, (POpMYITy pacCTOSHUS MEKIY TOUKAMH, YPaBHEHUE
cdepsl IIpH peLIeHUH 3aj1ay;

- IIPUMEHSTHh BEKTOPBI U METOJ] KOOPAMHAT B IPOCTPAHCTBE IPU PELLIECHUU 3a4a4

- Nmets MMpEACTAaBJICHUEC O BKIIAC BBIAAOIINXCA MATCMATHKOB B PA3BUTUC HAYKH,
- ITIOHUMATD POJIb MATCMATHUKHU B PA3BUTHH Poccun

- Hcnonb30BaTe OCHOBHBIE METO/IbI JJOKA3aTENbCTBA, IPOBOIUTH J10KA3aTEIbCTBO U
BBIIIOJIHSTH OIPOBEPIKEHHE;

— IIPUMEHATh OCHOBHbIE METO/Ibl PEIIEHHUs] MAaTEMaTUYECKUX 3a71aY;

— Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEePU30BaATh KPACOTY U
COBEPILIEHCTBO OKPY’KAIOLIETO MUPA U IPOU3BEICHUI HCKYCCTBA;

- MIPUMEHSTH IPOCTENIIINE TPOrPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHCTEMBI IIPH PELIECHUH MaTEMaTHYECKUX 3a]a4;

— M0JIb30BAThCs MPUKJIAJAHBIMU NIPOrpaMMaMH U IPOrpaMMaMH CUMBOJIBHBIX BBIYUCIIEHUH 1151
MCCIIEIOBAHMSI MATEMATUYECKUX OOBEKTOB

Coaepixkanue Kypca MaTeMaTHKH

1.1 Pa3BuTHe noHATHSA 0 yKcie. KoMniekcHbIe yncia
Ienble u panmoHanbHele yKcia. [leiicTBuTenbHble uncna. KoMiuiekcHble Ynca.
Ilpakmuueckoe 3auamue Ne 1. Jlelicmeus Ha0 KOMAIEKCHbIMU YUCTAMU.
Tema 1.2 YpaBHeHusi u HepaBeHcTBa. CHCTeMbl YPABHEHMH U HEPaBEHCTB

JluneiiHble ypaBHEHHs] U HEPABEHCTBA ¢ OJHOW nepeMeHHoil. KBaapaTHbele u OMKBajpaTHbIE YpaBHEHUSI.
Teopema Buera. Pemenue cucrteM HepaBeHCTB. PenieHune HepaBeHCTB BTOpPOM creneHu. Perienue
HEpPABEHCTB METOJIOM MHTEPBAJIOB. METOIbI pEIIEHUS CUCTEM YPaBHEHUH C ABYMs MEPEMEHHBIMH. MeTo 1
Kpawmepa.

Mpakmuueckoe 3aHamue No2 «PeweHue ypasHeHuli, HepaseHcms, cucmem ypasHeHuli U HepaseHcme»
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Tema 1.3 KopHu, creneHu u Jjorapugmsl

KopHu HatypaiibHOM CTENeHH U3 YKClia U UX CBOMCTBA. CTENEHU C pallMOHATbHBIMU [TOKA3aTEISIMU,
nx cpoiictBa. CTeneHW C IEHWCTBUTEILHBIMU ITOKa3aTeiaaMu. CBONMCTBA CTEHEHU C JIEHUCTBUTEILHBIM
[IOKa3aTeJIEM.

OcHoBHOE norapupMUIecKoe TOXIECTBO. JlecaTHuHble U HaTypanbHble Jorapudmel. [IpaBuna gericTBuit
c norapu¢mamu. Ilepexoq kK HOBOMY OCHOBaHHUIO.

Ilpakmuueckoe 3auamue Ne3 «PelleHne nppaunoHanbHbix ypasHeHui. NpeobpasosaHne
NorapudmmnYecknx BbliparKeHUm »

Tema 1. 4 @®yHKUMH, MX CBOIICTBA U rpadpuKku

OOnacte omnpefeneHUs M MHOXKECTBO 3HAu€HWH; rpapuk (yHKIMH, NOCTpOEHHE TIpadUKoB
(GyHKIMH, 3aAaHHBIX pa3nu4HbIMU criocobamu. IlpeoOpazoBanus rpaduxos. [lapamenbHblii mepeHoc,
CUMMETpPHUS OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPHUSI OTHOCUTEJIBHO Hadyajla KOOpJIUHAT, CUMMETPHSI
OTHOCHUTEJIBHO MPSIMOH Y = X, pacTsSDKEHHE U CKAaTHE BJOJb OCEH KOOPAUHAT.

MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTIPAHMUYCHHOCTb, TMEPUOJUYHOCTh. [IpOMEXyTKH
BO3pacTaHus W YyOBIBaHUS, HaWOOJbIIEe M HAaWMEHbIICEe 3HAYCHHS. | padudeckas WHTEPIPETAIIHS.
[Tpumepbl (YHKIMOHATIBHBIX 3aBHCHUMOCTEH B pPEaJbHBIX IPOIECCax M SBJICHUSAX. Apudmernueckue
oneparuu HaJ GyHKIUsMU. CiioxHast QyHkus (komMno3uiws). [lonsmue o HenpepbleHocmu GyHKyuUuU.

Crenennas ¢pynkuus, e€ rpaduk, cBoiictsa. [lokazarenpnas QyHkuus, e€ rpadguk, CBoicTBa.
[TokazaTenbHast GYHKIHS B peIbHBIX MPOLIECCAX U SIBICHUAX.

Jlorapudmuueckas ¢pyHkuus, e€ rpaduk, cBOKWCTBA.
[Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHUS U HEPABEHCMEA.
Ipakmuueckoe 3auamue Nod« @Pynxyuu, ux c6otcmea u epaguruy
Ipaxmuueckoe 3anamue Ne5 «IlokazamenvHule u n102apugmuyeckue ypasHeHus u HepaseHCmaa»
Tema 1.5 OcHOBBI TPUTOHOMETPHH

Paguannas Mepa yrna. BpamarensHoe nsukenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC YHCJIa.
®opmynsl npuseneHus. dopmyinbsl cnoxenusd. Popmynsl yaBoeHus @opmyiibl IOJOBUHHOIO yIJIA.
[TpeoOpa3oBaHust  MPOCTEWIIMX  TPUTOHOMETPUUYECKMX  BbIpaxkeHHH. [IpeoOpazoBaHuMe  CyMMBbI
TPUTOHOMETPUUECKUX (PYHKIIMI B IPOU3BEICHNE U MPOU3BeAeHMs B cyMMy. CBolicTBa U rpaduKu cUHyca,
KOCHHYyCa, TaHreHca M  KoraHreHca. IlpeoOpazoBanust rpaduka ¢ynkuuu. [Ipocteiimme
TPUTOHOMETPUYECKHE YypaBHEHUs. [Ipocmeuwiue mpucoHomempuieckue HepaseHcmed. ApKCHHYC,
apKKOCUHYC, apkTaHreHc. OOpaTHble TPUTOHOMETpUYECKHEe QYHKIIMU U UX TPadUKH.

IIpakmuyeckoe 3anamue Ne6 «lIpeobpasosanie mpuzoHoMempuieckux 8blpaiceHutl »
Pa3zgen 2. Hauajia MaTeMaTHYeCKOIr0 aHAJIN3A

Tema 2.1 Ilpeaen ¢pynxkuuu. [lpouzBoaHas u ee NPUII0KEHUS

Croco05I 3aJjaHus ¥ CBOMCTBA YHMCIOBBIX MOCJIEN0BATEILHOCTEN.
[Ipenen ¢pyukmuu. CBolicTBa mpeaenoB. PackpeiTre HeonpeaeneHHOCTH

[Tonatne o MpoW3BOAHOM (QYHKLMHU, €€ TeOMETPUYECKUN U (U3NYECKH CMBICA. YpaBHEHUE
KacaTeNnbHOM K rpaduky @yHkuuu. [IpousBogHble CymMMBI, DPa3HOCTH, IPOU3BENEHUS, YaCTHBIE.
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[Ipou3BosHbIE OCHOBHBIX 3JE€MEHTApHBIX (yHKIMI. [IpuMeHeHHe NPOM3BOIHONW K HCCIEAOBAHUIO
byHKIMA 1 mocTpoeHnto rpaduxoB. [IponsBoaHast CIIOXKHOW QYHKITUH.

[Ipumeps! uconb30BaHUs MPOU3BOJHON ISl HAXOXKACHHUS HAWIYYIIErO PEIICHUs! B HPUKIAJIHbIX
3amayax. Bropas mpousBogHAs, €€ TeOMETPHUSCKHd U (PU3HUeCKUl CMbICI. HaxoxaeHne CKOpoCTH IS
npolecca, 3alaHHoro GopMyJioii U rpaduKoM.

Ilpaxmuueckoe 3anamue Ne 7 « Boiuucnenue npeoena pyHkyuily
Ipaxmuueckoe 3ansamue No§ «Bvluucnenue npouzgo0Hou (hyHKyuu»
Ipaxmuueckoe 3anamue Ne 9 «IIpunosicenus npou3800HOU K UCCIE008AHUIO YHKYULLY
Tema 2.2 UHTerpaj u ero npuMeHeHue
[lepBooOpasnas. HeonpeneneHHblil nHTErpai u ero cBoiictBa. OCHOBHBIE (POPMYIIBI HHTETPUPOBAHHUS.
HuTerpupoBanue METO0M MOICTAaHOBKHU.

Omnpenenennblii HHTErpai u ero coiictBa. ®opmyna Hetotona-Jleitouua. MeToasl BEIUMCICHUS
omnpeneeHHOro uuTerpaia. [[puMeHenune onpeaeieHHOro MHTEerpaia sl HaXOXACHUS TI0MIAIN
KpUBOJIMHEHHOM Tpaneuuu. [Ipumepsl mpuMeHeHust UHTerpaia B pusuke U reoMeTpuu.

Ipaxmuueckoe 3anamue Nel() « BeraucineHne HEONpeIeIeHHBIX HHTETPAIOB
Ilpakmuueckoe 3anamue Nell «OnpeaeneHHblA UHTErPan u ero NPUIOKEHNA»
Pa3pmea 3.
Jy1eMeHThl KOMOMHATOPUKH. OCHOBBI TEOPUH BEPOATHOCTH U MATEMATHYECKOH CTATUCTHKH
Tema 3.1. DiieMeHTbI KOMOMHATOPUKH

OcCHOBHBIE TIOHSITUS KOMOMHATOPUKH. 3aJladyd Ha IOJCYET YKCIa pa3MEIICHHH, NMePeCTaHOBOK,
coyeranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OuHoma Heiorona. CaoiicTBa
OuMHOMUHANBHBIX KO3 dunrenToB. TpeyroiabHuk [lackans.

Ilpakmuueckoe 3anamue Nel2 «Pemenue 3a1a4 Ha pacyeT BEIOOPOKY
Tema 3.2 Jy1eMeHTHI TeOPHH BEPOATHOCTEH 1 MATEMATHY€CKOM CTATUCTHKH

CoObITHE, BEpOSITHOCTh COOBITHS, CIIOKEHHE U YMHOXXeHHe BepositHocTed. IloHatue o
HE3aBUCUMOCTH COOBITHH.

Pemenue npakTuyeckux 3ajad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
Ilpakmuueckoe 3auamue Nel3 «Bviuucnenue gepoamnocmu coOblmuiiy»
Pa3nea 3. I'eomerpus
Tema 4.1 KoopauHaThl 1 BEKTOPHI B IPOCTPAHCTBE

[IpsimoyronbHas (IekapToBa) ccTeMa KOOPAUHAT B IpocTpaHcTBe. DopMyiia pacCTOSHUS MEXTY
JBYMs TOUKaMU. Y paBHEHHUs NIPSIMOMU.

BexTopel. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. Ci10’k€HHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA
ymcio. Pa3nojkeHre BeKTOpa Mo HampaBiIeHUSAM. YTOI MeXay IByMs BekTopaMu. [Ipoekius BekTopa Ha
ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnons3oBaHue KOOpAUHAT U BEKTOPOB IIPHU PCIICHUN MATCMATHYCCKUX U MPUKIIAAHBIX 3a1a4.
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IIpaxmuueckoe 3anamue Nel4 «Ilocmpoenue cymmul u pazHocmu 6eKmopoey»
Ipakmuueckoe 3anamue Nel5 «/lericmeusn Hao ekmopamu, 3a0AHHLIMU CBOUMU KOOPOUHAMAMUY
Ipaxmuueckoe 3anamue Nel6 «Bvluucnenue ckansipno2o npousseoenus 6eKmopos »
Ilpaxmuueckoe 3auamue Ne 17 « Cocmaenenue ypagHeHuu npsamvixy
Tema 4.2 Crepeomerpust

B3aumMHoe pacnionioxeHue 1ByX NpsMbIX B IpocTpaHcTBe. [lapanienbHoCTh IpsAMOM U IIIOCKOCTH.
[TapamienbHOCTE IUIOCKOCTEH. IlepneHAuKyIsApHOCTH HpsAMOM M IIOCKOCTH. IlepneHaukymnsap u
HAaKJIOHHAsA. YToJd MEXIy NpsAMOW M IUIOCKOCThIO. JIBYrpaHHBI yroia. Yroil Mexay IUIOCKOCTSAMHU.
[IepnieHAUKYIIAPHOCTD IBYX IUIOCKOCTEH.

l'eomeTpuueckue mpeoOpa3oBaHMsl MPOCTPAHCTBA: IMAPAIICIBHBIA  TMEPEHOC, CUMMETPHS
OTHOCHUTEJIbHO IJIOCKOCTH.

[MapannensHoe npoekTrpoBaHue. M300pakeHNe MPOCTPAHCTBEHHBIX (Uryp.
Tema 4.3 MHOrorpaHHMKH M KPYyIJible Teja

Bepmmnsbl, pedpa, rpanu MHOrorpanHuka. Pazseptka. MHororpanssie yribl. Beimykiibie
MHOTOrpaHHuKu. Teopema Ditnepa.

[Ipusma. IIpsimMas u HakaoHHas npusma. [IpaBunbHas npusma. [lapannenenunen. Kyo.

[Mupamuna. [IpaBunsHas nupamua. Y cedeHHnas nupamuaa. Terpasdap. Cummerpuu B KyoOe, B
napasuienenunene, B npusme u nupamuae. Ceuenus Kyoa, IpU3Mbl U TUPAMHU/IBI.

[IpencraBnenne o MpaBHILHBIX MHOTOTPaHHUKAaX (TeTpa’ape, KyOe, OKTaliape, HOoACcKa’ape U
HUKOCadIpe).

]_II/IJ'II/IHI[p " KOHYC. YcedeHHBIM KOHYC. OCHOBaHI/Ie, BBICOTA, OoKOBas IMOBCPXHOCTD, o6pa3y}0ma51,
Pa3sBCPTKa. OceBbIe CCUCHUS U CCUCHUA, MapalJICJIbHBIC OCHOBAHUIO.

Hap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.
O61bem u ero uzmepenue. urerpansnas popmyna oobema.

®opmyniel 00bemMa KyOa, MPsIMOYTOJIBHOIO MHapajieNenunesa, Mpu3Mbl, HWIMHApa. DopMmyisl
o0bema nupamMubl U KoHyca. @opMyIibl IIIOMIAN TOBEPXHOCTEN IUINHAPA U KoHyca. PopMyIibl 00beMa
1apa u miomaau cgepsl.

[TonoGue ten. OTHOMIEHUS MIoLIa /el MOBEPXHOCTENH M 0OBEMOB MOJIOOHBIX TEII.
IIpaxmuueckoe 3anamue Nel8 «llpuzmar
Ilpaxmuueckoe 3anamue Nel9 «Ilupamuoa»
Ilpakmuuecxoe 3anamue Ne2() « L{ununop u koHyc»

Ilpakmuuecxoe 3auamue Ne2l « O0vbemvl MHO202PAHHUKOS U MeTl 8DAUEHUL)

15



CoNoA~EWNE

WWNRNRNRNRNNNNNMNNNNRPRRPREPRERPRREPRPPRE
PO WONOURWNRPROOO~NODUINWNREO

TEMbI UHAUBUAYAJIBHBIX ITPOEKTOB IIO IIPEJJMETY MATEMATHUKA

ANTOPUTMBI pElIeHUs] TPUTOHOMETPUUECKUX HEPABEHCTB.
Benukue MmaTeMaTUKu IpEeBHOCTH

Benukre MaTeMaTHKU ¥ UX BEJIUKHE TEOPEMBI.

Benukoe uckycctBo u xu3nb [xxeponamo Kapaano.
Boznuknosenwue norapudmon JlorapudmMer BOKpyT Hac
['eomeTpryeckue MOJENIN B €CTECTBO3ZHAHHH.

['eometpus EBkinia kak nepBasi Hay4Has CUCTEMA.
['eomerpus JlobaueBCKOTro

['eomeTprs MHOTOTPaHHUKOB

. I'papuxu snemeHTapHbIX (YHKIMNA B PUCYHKAX

. I'papuueckoe perienue ypaBHEHHH 1 HEPABEHCTB.

. JAlnogaHTOBHI ypaBHEHUSI.

. 3araJiku mMpamuibl

. 3aragouHble rpauKi TPUTOHOMETPHUYECKUX (QYHKIIHH.

. 3a71auy TIMHEWHOT 0 MTPOrpaMMHUPOBAHUS

. 3aMeyaTesIbHble MAaTEMaTUYECKUE KPUBBIE: PO3bI U CIIUPAJIH.

. 3ameuaTelibHble HEPAaBEHCTBA, MX 0OOCHOBAHUE U TPUMEHEHHE.
. 30J10TOE ceyeHue

. I3mepenue BbICOTHI 371aHNs1 HEOOBIYHBIM CIIOCOOOM

. Konnueckue ceueHus 1 uX MpUMEHEHHUE B TEXHHKE.

. Jluct Mébuyca

. MHOrosInKasi CUMMETpHs B OKpY’KaroIleM Hac MUpe

. HeripepriBHbIE 1po0u.

. ITapkeTsl, MO3auKa 1 MaTeMaTH4ecKuii Mup Mapuyca Duepa

. IToctpoenue rpadpukoB GyHKIUH, COAEpKAILIUX MOIYIIb

. IIpaBusibHBIEC U MOTYIPAaBUIIbHBIE MHOTOTPAHHHUKH.

. IlpumeHeHne nokaszaresnbHOM 1 torapuMuieckoil pyHKIUI B SKOHOMUKE
. IlpuMeHeHne cIoXKHBIX MPOLIEHTOB B SKOHOMHUUYECKUX pacyeTax
. Ilpuposaa u ucTopusi KOMIUIEKCHBIX YHCEl

. IIpon3BoHas U ee MpakTUUECKOEe MPUMEHEHHE.

. CxeMbl MOBTOPHBIX UCTIBITaHUH bepHyu.
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TEMATUYECKOE ITINIAHUPOBAHUE
[Ipenmer: MATEMATUKA

HaumeHoBaHue Conep:kanue y4eOHOro Matepuasa u GopMbl OPraHU3aAMUM AeSITeILHOCTH 00yYal0IMXCs Oo0bem
pa3aesioB U TeM
B Yacax
1 2 3
Pa3zpmen 1.
Auredpa
Copep:xanue yueOHOro MaTepuana
Tema 1.1
PaseuTHe mORSITHS 0 | L Harypanbhble, Lemble, palliOHaJIbHbIE U HPPALMOHATIbHBIE YHCIIA. 8
qucJe. 2 Henumocts. [Ipoctsie u coctaBuble uncna. HOJl . HOK. JleiicTBuTeNbHBIE YUCIA.
KommuiekcHblie uncaa | 3 KommuiekcHble uncia
4 JleiicTBHs HAJl KOMIUIEKCHBIMU YHCIaMH B anreOpanueckoil ¢popme 3anucu
[IpakTrueckue 3aHATHS 2
1. «/lelicmeus Hao KOMNIEKCHLIMU YUCTIAMUY
Tema 1.2 Copepxanue yueOHOro MaTepuana 14
YpaBHeHus u 1 JInHeliHbIe YpaBHEHHsI M HEPABEHCTBA C OJJTHOM MEPEMEHHOU
HepaBeHCTBA. 2 KBagpartubie ypaBHenus. Teopema Buera. bukBagpaTtHbie ypaBHEeHUs
Cucrembl ypaBHeHuid | 3 Pemenue cucrem HEpaBEHCTB.
W HEPaBEHCTB. 4 Penienne HepaBeHCTB BTOPO CTENEHU
5 Pemenne HepaBEHCTB METOJIOM HHTEPBAJIOB
6 Mertoap! pemeHNs] CUCTEM JIMHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
7 Pemenue cucrem meronoM Kpamepa
[IpakTrueckue 3aHATHS 2
1. «PeweHue ypagHeHull, HepageHcms, Cucmem ypaeHeHULl U HepaseHCmey
Coneprxkanne y4eOHOr0o MaTeprana 12

Tema 1.3
Kophu, crenenu u
Jorapupmsl

1 CreneHb U ee CBOHCTBA.

2 Kopensb N-oii cTeneHn u ero CBOMCTBa
3 HppanroHanbHbIe YpaBHEHUS

4 Pemenue 3amay
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5 Jlorapudwm u ero cBoiicTBa.

6 [IpeobpazoBanue orapuMUIECKUX BHIPAKCHUN

[IpakTuueckue 3aHATHS
«Pewenue uppayuonanvrvlx ypasnenuil. Ilpeobpazosanue 102apu@dmuieckux 8bipariceHuily

Tema 1.4. Copepxanue yueOHOro MaTepuana
DyHKIMH, X 1 Crnoco0w1 3aanus GyHkimid. O01acTh onpeesieHrs U MHOXKECTBO 3HAUCHUI
cBoiicTBa U rpaduku | 2 CoiictBa pynkuuu. CreneHHas QYHKIHS

3 [Tpeobpa3zoBanus rpadukoB GyHKUKN
4 ITokazarenpHas (hyHKIHS: ee CBOWCTBA U rpadpuKu
5 IMokazarenbHbIe ypaBHEHHS
6 [TokazarenbHbIe HEPABEHCTBA
7 Jlorapudmudeckas QyHKIUS: ee CBOHCTBA U TpadUKu
8 Jlorapudmudeckre ypaBHEHHS
9 Jlorapudmuyeckue HepaBeHCTBA

[IpakTrueckue 3aHATUS

1. «DyHKyuu, ux ceoticmea u epaguxuy
2. «Iloxazamenvhvie u 102apupmuieckue ypasHeHus U HepageHCcmsay
Copepxanne yueOHOT0 MaTepuana
Tema 1.5 1 Pannannoe n3mepenue nyr u yriioB. EAMHUYHAS 4nCI0Bask OKPY’KHOCTD.
OcHoOBBI
Tpuronomerpuueckue GyHKIMH. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.
TPUTOHOMETPHUH

2
3 CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIUH.
4 DopMyJIbl IPUBEICHUS

5 DopMYyJIIBI CIOKEHUS.
6 TpuroHomerpudeckne GyHKIUN YIBOCHHOTO U IMOJIOBUHHOTO apryMEHTa.
7 Dyukimu y=Sinx, y=C0sX, ux CBOHCTBa 1 rpaduKH.
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8

Oyaknun Y=tgX, y=CtgX, nX cBONWCTBa U rpaduKu

9 OO6patHble TPUTOHOMETPUYECKHE (DYHKITHH.
10 Pemenne npocTedinX TPUrOHOMETPUYECKUX YPABHEHUH.
11 Pewienue ypaBHeHui
[IpakTryeckue 3aHATUSA 2
1. «llpeobpaszosanue mpucoHomMempuiecKux 8blpadceHul »
Pazpmea 2.
Hauyana
MATEeMATHYEeCKOIro
aHaJM3a
Tema 2.1 Conepxanue yueOHOro MaTepuaia 30
Mpenen pyaxmuu. | 1 CriocoOblI 3a/1aHUS U CBOMCTBA YUCIIOBBIX [1OCIIE10BATEILHOCTEM.
IIpousBoanas u ee [Ipenen mocne10BaTEIbHOCTH.
NPUIIOKEHHUS 2 [Tpenen ¢pynkuuu. CBoiicTBa mpeesioB. PackpblTie Heolpe1eleHHOCTH
3 Brruncnenue npenena GyHKIuUn
4 [Tpupaiienue aprymeHTa u npupamieHue GyHKIUU
HenpepbsiBHOCTh QyHKIIUH
5 [TpousBoanas. Ee ¢pusnueckuii CMbICIT.
[IpaBuna quddepeHpoBanus
6 [Tpon3BoiHas CTENEHHU U KOPHSI
7 [Tpon3BoiHAsi TPUTOHOMETPUUECKUX, MOKA3aTebHOU U JorapupMuuecKoi GyHKIMH
8 [TpousBosHas CIIOKHOW DYHKIIMA
9 I'eoMeTpuyeCcKuii CMBICI IPOU3BOJIHON
YpaBHeHHe KacaTeabHOU K rpaduky QyHKIHUU
10 | Bo3pacranue u yObiBaHuE (QyHKLUH.
WccnenoBanue QyHKIMHU HA SKCTPEMYM
11 | Bropas npousBojiHast PyHKIMH U ee (PU3NYECKHIA CMBICI
12 | BeIyKJIOCTh, TOYKA Iepernda rpaduka QyHKITHH.
13 | Haubonbliiee 1 HauMeHbllee 3HaUeHHE QYHKIMH
14 | UccnenoBanue QpyHKIHUI U TOCTPOCHHUE MX TPaPHUKOB
15 | HccnenoBanue pyHKIMNA U TOCTPOEHHUE UX IpadUKOB
[IpakTHyeckue 3aHATHS: 6

1.

«Buviuucnenue npedena ¢hynkyuiiy
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2. «Buviuucnenue npouszeoonou ynkyuuy
3. «lIpunosicenuss npouz800HOU K UCCIEO08AHUIO DYHKYUILY

KonTtposnbHble paboThI 2
Tema 2.2 Copepxanue yueOHOro MaTepuaa 14
HHuTrerpay u ero [TepBooOpa3nasi.
NpUMEHeHHe 1 HeonpeneneHHblil HHTErpajl U €ro CBOMCTBA
2 OcHoBHBIE (HOPMYJIIBI HHTETPUPOBAHHSL.
3 HHTerpupoBaHue METOJJOM IOJCTAaHOBKH
4 OnpepneneHHblil HHTErpai u ero cpoiictBa. @opmyna HeroTona-Jleiibnuma
&) Boluniciienue onpeneaeHHoro HHTerpajia MeToI0M MOACTAHOBKH
6 Beluuciienue miomaam miockux Guryp ¢ HoMoub0 ONpeesieHHOr0 HHTerpaia
7 Pemenne npukiajaHbIX 3a/1a4 ¢ IOMOUIbIO ONPEAEIEHHOr0 HHTErpata
[IpakTHyeckue 3aHATHUS: 4
1. «Buiuucnenue neonpeoenenHvix UHmMe2panose»
2. «Onpedenennviii uHmezpa u e20 NPULOHCeHUs)
Pazgen 3.
JIEeMEeHTBI
KOMOMHATOPUKH.
OcHoBBI TECOPUH
BEPOSITHOCTH H
MaTeMaTH4YeCKOH
CTATHCTHKHU
Tema 3.1 Duementsl | ConepkaHue yueOHOro MaTepuaa 3
KOMOUHATOPUKH 1 OcHOBHBIE OHATHS U IPaBUJIa KOMOMHATOPUKH. BEIOOpKHU C MOBTOPEHUsIMU U O€3 MOBTOPEHUI
2 bunom Herorona. CBolicTBa OMHOMUAIBHBIX KOADPHUITMEHTOB
[IpakTHyeckue 3aHATUSA 2
1. «Pewenue 3a0ay na paciuem blOOPOK»
Tema 3.2 Conepxanue yueOHOro MaTepuasa 5

DJIeMEeHTBI TeOPUH
BEPOATHOCTEH U

1 | Cayyaiinsle coObiTud. [lomHas rpynmna coObITHI

2 Onepanuu HaJ CTy4YalHBIMUA COOBITHSIMH.
Krnaccruueckoe onpeneneHne BEpOSITHOCTH COOBITHS.
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MaTeMATHYeCKOM

TeopeMbl CIOKEHUSI U YMHOKEHHSI BEPOSTHOCTEM.

CTATHCTUKHU 3 BeposTHOCTH COBMECTUMBIX M1 HECOBMECTHUMBIX COOBITHI.
[IpakTuyeckue 3aHATHS 2
1. «Buiuucnenue seposmuocmu coobimuily
Pazpen 4.
I'eomeTpus
Tema 4.1 Copepxanue yueOHOro MaTepuaa 8
BexTopbl Ha 1 Bekropsl. OcHoBHBIE NOHTHS. JIeCTBUSI HAJl BEKTOPaMH.
IUIOCKOCTH U B 2 KoopauHaTsl BEKTOPOB Ha INIOCKOCTU U B IPOCTPAHCTBE
NpoCTpaHCTBE. 3 Paccrosiaue mexnay Toukamu. J[nuHa oTpeska
CxkassipHOE TPOU3BENECHUE BEKTOPOB.
4 JleneHue oTpe3ka B JaHHOM OTHOLICHHUHU
5 YpaBHeHHE NPSMON Ha TNIOCKOCTH
[IpakTuueckue 3aHATHSA 6
1. Ilocmpoenue cymmul u paznocmu 6eKmopos
2. [leticmsus Hao eekmopamu, 3a0aHHbIMU CEOUMU KOOPOUHAMAMU
3. Bwiuucnenue cKaniapHo2o npoussedeHus: 6eKmopos
4. Cocmasnenue ypagHeHUll npsambix
Tema 4.2 Copepxanne yaeOHOro Marepuaa 21
Crepeomerpusi 1 | AkcuOMBI CTepeoMeTpUn
2 B3aumHoe pacnionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.
B3aumHoe pacnonoxeHue NpsiMon U INIOCKOCTH.
3 [Ipu3Hak napayeIbHOCTH NPSAMOU U IIIOCKOCTH
B3aumHOe pacnonokeHne IByX INIOCKOCTEH.
4 IIpu3Hak napayuieaIbHOCTH ABYX IUIOCKOCTEM.
Teopembl 0 MApATIIETbHBIX IIOCKOCTSX.
5 I'eomeTpuueckue mpeodbpa3zoBaHus NPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CUMMETPUS
OTHOCHUTEJIbHO MJIOCKOCTU
6 | [apanmenbHoe MPOEKTUPOBaHUE U €ro cBoicTBa. M300paskeHue Gpuryp B crepeoMeTpuun
7 [lepneHAMKyIAPHOCTD MPSAMOM U TUNIOCKOCTH.
CBs13p MeX/1y apaJUIEIbHOCTBIO U NEPIEHANKYIIPHOCTBIO MPSIMBIX M MJIOCKOCTEN
8 Ilepnenaukynsap u HakJIOHHasA. Teopema 0 Tpex NepHueHIUKYISIPaX.

YTroJ1 MeXAy NPSMOU U INIOCKOCTBIO. JIByTpaHHBINA Yo
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9

Penrenue 3amau

10 | IToBTOpEHHE TEMBI
KonTponbHas pabota 1
Tema 4.3 Copepxanne yaeOHOT0 MaTepuana 36
MHuororpanauku u | 1 IToHsiTHE O reOMETPUUECKOM TeJIe U ero noBepxHocTu. Teopema Diiepa.
KpyrJible Tejia 2 [Ipusma.
3 [Mapannenenunen. Ky6. CumMerpun B KyOe, mapajuielenuiesae, Ipu3Me.
4 [Tnomane nosHOW M OOKOBOM mMOBepXHOCTH mpu3Mbl. CeueHus: Ky0Oa, IpU3MBIL.
5 Pemenue 3anau
6 [Tupamupa. [lpaBuibHas nupamupaa. ¥Yceu€Hnas nupamuaa. Terpasap.
7 [Inomaap 1mosHOM M OOKOBOM MOBEPXHOCTU MHPAMUJBL.
8 [IpencraBieHue O NMpaBHJIBHBIX MHOIOIpPAaHHHMKaXx
9 IToBepxHocTth BpanieHus. Teno Bpamenus. [{lunuHap u KoHyc.
10 | OceBble cedeHHUs M CEUYCHWS, MApAJICIIbHBIC OCHOBAHUIO.
11 | IInouaas MOBEPXHOCTH LMJIMHAPA, KOHYCA.
12 | lllap u cdepa. B3aumnoe pacmnonokeHue MmIoCKOCTH U mapa. [lmomane NoBepXHOCTH mapa.
13 | Pemenue 3agau
14 | Beiunucnenue IUIONIaAeii MOBEPXHOCTH LMJIUHApPA UM KOHYcCA.
15 | O6béM u ero mzmepenue. O0bEM Ky0Oa, IPsIMOYTOJIBHOIO HapauleTIenuIIea.
16 | O6béM mpu3Mbl M IMUPAMHUJIBI.
17 | O0béM 1muauHApa W KOHYCA.
18 | O6bem mapa
[IpakTrueckue 3aHATHS 8

1. Ilpuzma

2. Tupamuoa

3. Luaunop u xownyc

4. Obvembl MHO202PAHHUKOB U Mell 8PaAUeHUs

TeMbl HHIAUBUAYAJIBHBIX IPOEKTOB!

N e

ANTOpUTMBI pelIEHUs] TPUTOHOMETPUYECKUX HEPABEHCTB.
Benukue MaTeMaTUKU IpEBHOCTH
Bennkue MaTeMaTHKHU M UX BEJTUKHE TEOPEMBIL.

22




Benukoe nckycctBo u xu3nb xeponamo Kapaano.
BosnukHoBenue noraprupmon JlorapudmMel BOKpYT HaC
['eomeTpuueckue MOJENN B €CTECTBO3HAHUH.
I'eomerpusa EBknmnaa kak reppas Hay4Hasi CUCTEMA.
I'eomerpus JlobaueBckoro

I'eomeTpuss MHOrOIrpaHHUKOB

. I'padpuxu anemMeHTapHbIX QYHKIMHA B pPUCYHKaX

. I'paduueckoe perienne ypaBHeHUI 1 HEPAaBEHCTB.

. AnodanToBH ypaBHEHUSI.

. 3araJku MMpaMusl

. 3arajjounble rpauKy TPUTOHOMETPUUYECKUX (YHKIIUH.

. 3a/1a4¥ JJMHEHHOr0 MPOrpaMMHUPOBAHHUS

. 3aMeyaTesIbHbIE MATEMAaTUYECKUE KPUBBIE: PO3bI U CIIUPAIIH.

. 3aMeyaresbHble HEPAaBEHCTBA, UX 00OCHOBAHUE U IPUMEHEHHE.
. 30J10TO€ CeYeHUe

. I3mepenue BBICOTHI 3/JaHNsl HEOOBIYHBIM CLIOCOOOM

. Konnueckue cedeHus U UX NPUMEHEHHUE B TEXHUKE.

. Jluct Mébuyca

. MHOrOo/IMKass CHMMETPHS B OKPYKaIOLIEM HaC MUPE

. HenpepriBHbIE 1p00H.

. [TapkeTsl, MO3aKka 1 MaTeMaTH4eCKuii Mup Mapuyca Dmepa

. [loctpoenue rpadukoB GpyHKINN, COAEPIKAIUX MOTYJIb

. [IpaBuIIbHBIE U MOJIYTPAaBUIIbHBIE MHOTOTPAaHHUKH.

. IlpumeHeHne nokas3arenbHOM 1 torapudMudeckoil pyHKIUI B SKOHOMHUKE
. [IpuMeHeHne CII0KHBIX IPOLIEHTOB B 3KOHOMUYECKHUX pacueTax
. IIpupona n UCTOpHS KOMIUIEKCHBIX YHCEI

. [Ipon3BoHas 1 ee NPAKTUYECKOE IPUMEHEHHE.

. CxeMbl TOBTOPHBIX HCTIBITAaHUN bepHyrm.

. Teopust MHOK€ECTB

. @paKTanel: FEOMETPUS KPACOTHI

. Uncna ®uboHaYuu U UX TPUIIOKEHUS.

. Hucio «e» u ero TaiHel

. Yucio 11N
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37. Diurc.

WMHMBUAYaIbHBIN IPOEKT 18
Koncynpranumn 6
N 8
Dopma npomercymouHon ammecmayuu: IK3IaMeH
Bcezo: 266
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HNEPEYEHb PEKOMEHIYEMBIX YYEBHBIX U3JIAHUI, UHTEPHET-PECYPCOB

JIUTEPATYPA

[EEN

. bammakoB M.M. Maremartuka: 3agauduk YueOHuk. M.: Akanemus, 2018
2. bammvakoB M.M. Maremaruka: YueOuuk. M.: Axkagemus, 2018

3. Ilexneuxwmit M.JI.Marematnka YueOHuk. M.: Akagemus, 2017

Humepnem- pecypcol

http://school-collection.edu.ru/ (09.06.2021)

Http://www.math.ru (09.06.2021)

https://www.bymath.net/ (09.06.2021)

['padmku dhyHKIIMNA http://graphfunk.narod.ru (09.06.2021)
Matremaruueckue 3Troab!1 https://etudes.ru/ (09.06.2021)

MareMaTrKa B OMOIIIb IIKOJBHUKY U CTYACHTY (T€CThI IO MaTemMatuke online)
http: //WWW mathtest.ru (09.06.2021)

k0N E
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