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1 MMACIIOPT PABOYEM IIPOTPAMMBI YYEBHOMU JUCHUITJIMHBI
MaTtemaTuKa

1.1. Ob6aacThr npuMeHeHusi padoueil MporpaMMbl

Pabouast mporpamma y4eOHON TUCIUIUIMHBI SBISETCS 9aCThIO MPOTPaMMBbl TIOJITOTOBKU
CIEIMAIMCTOB cpeaHero 3BeHa B coorBeTcTBUM ¢ PI'OC mno cneuuwansHoctd 13.02.02
«TemnocHaOXkeHHEe W TEIUIOTEXHUYECKOEe O00OpyHOBaHUE» CpelHero MnpodeccuoHaIBHOTO
oOpa3oBanus. Pabouas mporpamMma y4eOHOI AUCHMILIMHBI MOXET OBbITh HCIIOJIb30BaHA IS
0011e00pa30BaTeIbHON OATOTOBKH CTYIEHTOB.

1.2 MecTo yueOHO# TUCUUIJIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH
CIEeNHATUCTOB CPeHEro 3BeHa

VYyeOnas JTUCIUILINHA «MaremaTuKa» ABIIETCS npodunbHOM LUKJIa
0011e00pa30BaTeIbHON OATOTOBKU CTYIEHTOB.

1.3 Llesin 1 3a1aum y4eOHOI AUCHUNIMHBI — TPeOOBAHUSA K Pe3yJIbTaTaM OCBOEHMUSI
y4eOHOM TMCHMIINHBI

Conepxanne nporpammbl «MaTeMaTuka» HaAIpaBiICHO Ha JOCTHXKEHUE CIIETYIOIINX
HeJIen:

- obecriedyeHre CHOPMUPOBAHHOCTH NPEICTABICHUNA O COIUAIBHBIX, KYJIbTYpHBIX U
UCTOPUYECKHX (DaKTOPaX CTAHOBJICHUSI MAaTEMATHKU;

- obecnedeHre chopMUPOBAHHOCTH JIOTHICCKOTO, AITOPUTMHUYECKOTO U MaTEMATHIECKOTO
MBIILUICHHUS;

- oOecrieueHre CcHOPMHUPOBAHHOCTH YMEHUW NPHUMEHATH TOJyYEeHHBIC 3HAHUSA TIPH
pEIIeHUH PAa3IUYHBIX 33/1a4;

- o0OecrieueHue CHOPMUPOBAHHOCTH TMPEACTABICHUH O MareMaTHKe KaK dYacTh
00I1euesIoBeUecKOil KynbTYphl, YHHUBEPCAJIbHOM S3bIKE HAyKH, MO3BOJIAIOIIEM OIMUCHIBATH U
M3y4aTh pealbHbIE TIPOLIECCHI U SIBJICHUSI.

OcBoeHue coaepkanusi yaeOHOM quciuminHel «MaTemaTka: anrebpa U Hauana aHau3a,
reoMeTpusi» 00eCTeunBaeT TOCTHKEHUE CTYIEHTaMHU CIIEAYIONIUX PE3YJIbTaTOB:

®  JIMYHOCTHBIX:

— chOpMUPOBAHHOCTH MPEICTABICHUI O MAaTEMAaTUKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKH,
CpE/ICTBE MOJICTTUPOBAHMUS SIBICHUN U TIPOLIECCOB, UICAX U METOJaX MAaTEMAaTHUKH;

— T[IOHMMaHHME 3HAYUMOCTHM MATEMAaTUKW [UJIl HAay4YHO-TEXHHUYECKOro Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIICHHS] K MaTEMaTHKE KaK K YacTH OOIIeYeNOBEUYeCKOW KYIbTYpPbI
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHS MAaT€MaTUKH, SBOJIOLMEN MaTEMATHYECKUX HJIEH;

— pa3BUTHE JIOTUYECKOT O MBIIUICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMUYECKONW KYJIbTYpPBl,  KPUTHYHOCTH MBIIUICHHUS Ha YpOBHE, HEOOXOAWMOM st
Oynymier  mpoeCCHOHAIBHOW  ACSATENBHOCTH, NI TPOJOJDKEHUs  oOpa3oBaHUS U
camMo00pazoBaHus;

— OBJAJCHUE MaTEMaTUYECKUMH 3HAHUSMH W YMEHHSIMH, HEOOXOIUMBIMH B TIO-
BCETHEBHOW JKWU3HU, JUII OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYUYHBIX NUCIHMIUIMH U JTACIHUILIAH
npoecCHOHANBFHOTO [UKIA, JUIsl TOJIydeHHs oO0pa3oBaHHMs B 00dacTax, He TpeOyromux
yTIyOJICHHON MaTeMaTHYeCKON MTOATOTOBKY;

— TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa3OBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHWE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIJIOBHIO YCTICTITHON PO eCCHOHATTEHON U 00IIIECTBEHHOM JEATENHHOCTH,

— TOTOBHOCTh M CHOCOOHOCTBH K CAMOCTOSATEIHHOM TBOPUYECKON U OTBETCTBEHHOM

— OTHOIIEGHHE K MPOPECCHOHANBHON [EATENHHOCTH KaK BO3MOXHOCTH YYacTHUS B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHATLHBIX TPOOIIEM;

e  MeTanpeIMeTHBIX:

— yMEHHUE CaMOCTOSITEJIbHO OINPENeNsITh LEIN ACSITEIIbHOCTU M COCTaBIATH IUIAHBI
JesATEIbHOCTH;



— CaMOCTOSATCIBHO OCYHICCTBJIATH, KOHTPOJIHUPOBATH U KOPPCKTUPOBATH ACATCIBHOCTD,
UCTIOJIB30BaTh BCE BO3BMOXKHBIC PECYPCHI JUIS JOCTHXKCHHS ITOCTABJICHHBIX LIEJIeH U pealn3aiun
TUTAHOB JCSITETLHOCTH;

— BBIOMpATH YCIIEIIHbIC CTPATETHH B PA3JIMYHBIX CHTYAIUsX;

— yMEHHE NPOAYKTUBHO OOIIAThCS M B3aWMOJICHCTBOBATh B IPOILIECCE COBMECTHOM
NESITeIbHOCTH, YYUTHIBATh TO3HMIMU JAPYIMX YYACTHUKOB JESATEIBHOCTH, AS(PPEKTUBHO
pa3pemaTh KOHQJIUKTHI;

— BIIQJICHUEC HABBIKAMH II03HABATEIBHOW, Y4eOHO-MCCIIEIOBATEILCKOW W MPOSKTHON
NEeSITeIbHOCTH, HAaBBIKAMU pa3perieHsl IpooIiem;

— CHOCOOHOCTHP W TOTOBHOCTh K  CaMOCTOSITEIHHOMY IIOMCKY METOJOB pEIICHUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PAa3JIMYHBIX MCTOJ0B ITO3HAHU,

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOH HH(OPMAIMOHHO-TIO3HABATEILHOU
NeSITeIIbHOCTH, BKJIFOYAsi YMEHUE OPUCHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHKAX WH(MOpMAIHH,
KPUTHUYECKH OLIEHMBAaTh W HHTEPHPETUPOBATh MH(OPMALMIO, I0- JIy4aeMYI M3 pa3iIMuHbIX
UCTOYHUKOB; BJIAJICHUE S3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO H3JaraTh
CBOIO TOYKY 3pCHUSA, UCIIOJIB30BATh aICKBATHBIC A3bIKOBLIC CPCACTBA,

— BIQJICHUC HABbIKAMH ITI03HABATEIILHOW pPEe(ICKCHH KaK OCO3HAHHS COBEPIIAEMBIX
HeﬁCTBHﬁ M MBICJIIMTCIIBHBIX ITPOUECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHull CBOCTO 3HAHHA
U HE3HaHWS, HOBBIX MT03HABATENBHBIX 33/1a4 U CPEJCTB JUIS UX JIOCTHKCHUS;

— IIeJIEyCTPEMIIEHHOCTh B TIOMCKaX M NPUHATUU pELIeHUH, CcOooOpa3uTeNbHOCTh U
UHTYULUS, Pa3BUTOCTb IMPOCTPAHCTBEHHBIX MPEACTABIECHUIN; CIOCOOHOCTh BOC- IPUHHUMATh
KpacoTy ¥ TApMOHHUIO MUDPA;

®  mpeIMeTHBIX:

— c(pOpMUPOBAHHOCTH IPEICTABICHUN O MaTeMaTHKE KaK 4aCTd MHUPOBOU KYyJIbTYpbl U
MECTEC MaTceMaTHUKU B COBpeMCHHOf/’I OUBHUIIN3alliN, croco0ax OIMCaHUs SIBICHUI PCATIBHOIO0
MHUpa Ha MaTeMaTHYeCKOM sI3bIKe; C(OPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHYECKUX
HOHATHUAX KaK BaXKHEHUINNX MaTeMaTHYECKUX MOJCIIAX, MO3BOJIAIOIINUX OIMMCBIBATH U HU3Yy4aThb
pa3Hble TPOIECCHI U SBJICHHUS,

— NOHHUMAHUEC BO3MOXHOCTH aKCHOMATHUYCCKOI'O IOCTPOCHUA MATCMATHYCCKUX TeopI/II\/JI;

— BJIaJCHHUEC MCTOJAaMMU AO0Ka3aTCJIbCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX IPUMEC-HATD,
MMPOBOAUTH AOKA3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3aa4,

— BJaJIeHUE CTAaHJAPTHBIMH MPUEMAMH PEIICHUs PAMOHAIBHBIX U HPPAIMOHAIBHBIX,
MOKAa3aTeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHH M HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUEC T'OTOBBIX KOMIIBIOTCPHBIX IMPOTpaMM, B TOM YUCIIC JJIA I1O- UCKaA IMMYTH PCIICHUSA
Y WLTIOCTPALIUY PELIeHUs] YPaBHEHHU U HEPABEHCTB;

— c(opMUpPOBaHHOCTh MpEACTaBICHUNH OO0 OCHOBHBIX TMOHSATHUAX MaTEMaTHYECKOTO
aHalM3a W WX CBOWCTBaX, BIJIAJICHME YMEHHEM XapaKTepU30BaTh TOBeleHUE (YHKIIUH,
HCITOJIB30BAHUE ITOJTYUCHHBIX 3HaHUHU JJId OIMMCAaHUA U aHAJIN3a PCaJIbHBIX SaBI/ICI/IMOCTeﬁ;

— BJIaJICHUE OCHOBHBIMH TMOHSATUSMH O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUYE- CKUX
¢durypax, iX OCHOBHBIX CBOICTBAX;

— cpOpMUPOBAHHOCTh YMEHHUS DPACIIO3HABAaTh I'€OMETpUYECKHEe (QUIYypbl Ha uepTexax,
MOZACIIIX U B p€aIbHOM MHUPCE;

— MPUMEHEHHUE WU3YYCHHBIX CBOMCTB T€OMETpUYECKUX (GUryp u Qopmyn s perieHus
TEOMETPHUECKUX 3a7a4 U 33724 C MPAKTUYECKUM COJIEPKaHUEM;

— c(OpMHPOBAHHOCTh TPEACTABICHUI O Mpoleccax M SBICHUSX, UMEIOIIMX  Bepo-
SITHOCTHBIHN XapakTep, CTATUCTUUCCKHUX 3aKOHOMCPHOCTAX B PCAJIBHOM MHPE, OCHOBHBIX
MOHSITHUSIX DJIEMEHTAPHOUN TeOpUU BEPOSATHOCTEIH;

— YMEHHMH HAXOJUTh U OLIEHUBATh BEPOSTHOCTU HACTYIUIEHUS COOBITUN B MPOCTEHUIINX
NPaKTUYECKUX CUTYAIMSIX ¥ OCHOBHBIC XapaKTEPUCTUKHU CITyJaifHBIX BEITHMYHH;

— BJIaACHUC HaBbIKaMM HCIOJB30BAHUA TOTOBBIX KOMIBIOTCPHLIX IIPOrpaMm IpHU
pelIeHUH 3a71ad.



2 CTPYKTYPA U COJAEPXAHWE YYEBHOH JUCHUILINHBI

Bup yueOHoii padoThl O0bem yacoB
MakcumajibHasi y4eOHast Harpy3Ka (Bcero) 368
OO6si3aTeIbHAS AyIUTOPHAS YueOHAas HArpy3Ka (Bcero) 30
B TOM YHCJIE:

NPAaKTUYCCKHUE 3aHSATHSI 6
CamocTrosiTejibHasi pa6oTa o0y4yarwuierocsi (Bcero) 338

B TOM YHCIJIC:

BrinosiHeHue JOMaIHUX 3aIaHUH € TTOCTEAYIOIIEN MPOBEPKOit
MIpeno/iaBaTesieM

338

HpOMe)KYTOqHaSI aTTeCTalys B Q)opMe J9K3aMCHa




2.1 TemaTnyeckuii IJIaH U cojiep:KaHNe Y4eOHOH JUCHMIUINHBI MaTemMaTuka

KoJ1-Bo yacoB no
pasaesiaM 4 TeMaM
- Yposensn
E
Ne HaunmenoBanue cE z E TpeGoBanne k pesyjabraTam | OCBOCHHS
o =
3aHATHSA 3aHATHH, JJA0OPATOPHBbIEC H NPAKTHYECKHE 3AHATHA = 2 ’E 28 - OCBOCHUS AMCHMIINHBI
3 -
[<a) T = =B
=58 3
-
-] 5 =
1 2 3 4 5
Pa3znen 1 Anrebpa 40
CamocrosiTeibHas paGora 36

Tema 1.1 PazBurre noHITUA O YUCIIE

MaremMaTHka B IpaKTUYECKOH esTenbHocTH. Llenu u 3anadn
W3YYCHHSI MATEMATHKH B YUPESKICHUSAX CPETHETO
npodeccnoHaIbHOTO 00pa30BaHUs.

3HaTh: 3HAYEHUE
MaTE€MaTHYECKOW HAYKH JUIS
pelieHus 3a1ay,
BO3HHUKAOIIMX B TEOPUH U
[IPaKTHUKE; 3HAYCHUE
IIPAKTUKHU U BOIIPOCOB,
BO3HHUKAIOIIKX B CaMOM
MaTE€MaTHKE JJIs
(dbopMHpOBaHUS U pa3BUTHS
MaTe€MaTHYECKOU HAYKH;
HCTOPUIO PA3BUTHS IIOHATHS
YHCJIA, YHUBEPCAIbHBIN
XapaKkTep 3aKOHOB JIOTUKH
MaTeMaTHYECKUX
pacCyXIeHHUM, NX
IIPUMEHNMOCTB BO BCEX
00J1aCTSIX 4eTI0BEYECKOM
NEeSATENbHOCTH.




HerictButenbHbie yncia. [IpubimkeHHbIe BHIYUCICHUS U
BBIYMCIIUTEIIbHBIE CPEICTBA

3HaTh ¥ yMETh: HAXO/IUTh
aOCOIIOTHYIO U
OTHOCHUTEJIBHYIO
HOTPEITHOCTH YHCEIT

KommekcHble unca. FCOMeTpI/I‘IeCKaﬂ HHTEpIIpeTanus
KOMIIJICKCHOI'O 4HcCJia.

3HATh U YMETh: BBINOJIHATH
JIEUCTBUS C KOMIUIEKCHBIMU

JleiicTBHS ¢ KOMIUJIEKCHBIMU YHCIIaMu B alireOpandeckoit hopme. qucliaMu B ajireOpandeckoin 1,2
¢bopme, HaXOAUTH MOAYIIb
KOMIUIEKCHOTO YHCIIa
Tewma 1.2 Kopnu, crenenu u Jiorapu@msl 3HaTh: CBOMCTBA CTEIICHU U
Crenenu ¢ IeHCTBUTENBHBIM IMOKa3aTeNeM, UX CBOMCTBA. norapudma;
KopHu HaTypanbHOW CTENEHU M3 YKMCIIa U UX CBOMCTBA. YMeTh: HAXOOUTh 3HAYEHUS
Jlorapudm uncia. OCHOBHOE JTOTapu(MHIECKOE TOXKIECTBO. KODHSI, CTENIEHH, Jlorapudma, 1,2

JlecaTu4HbIE U HATYypAJIbHBIE JTOTapH(MBI.

Ha OCHOBE OIPEEIICHMS,
UCIOJIB3YS IPU
HE00X0UMOCTH
UHCTPYMEHTAJIbHBIC
CPEICTBA; MOJIb30BATHCS
NpUOINKEHHOM OLIEHKOH MpH
IIPAKTHYECKUX pacdyeTax

[TpaBuna neiictBus ¢ norapupmamu. Ilepexon k HoBomy
OCHOBAHHUIO.

[TpeoOpa3oBaHus paliOHAIBHBIX U UPPALMOHATIBHBIX
BBIPAKCHUI.

VYMeTh: BBINOIHSATH
npeoOpa3oBaHKE BBIPAKEHUH,
npUMeHsist POpMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMH
CTeNeHew, JorapumMoB

[IpeoOpa3zoBaHMs CTEIIEHHBIX BHIPAKCHHI.

ITpeoOpa3oBanus TorapuMUUIECKUX BBIPAKEHUH.

3HaTeL U YMCTD : BBIITOJIHATH
npeoOpa3oBaHus




[IpeoOpa3zoBanus anredpanyecKux BoIpaAKEHUN

BBIpa)XKEHUH, TPUMEHSS
(bopMyIIbl, CBA3aHHBIE CO
CBOMCTBaMH CTEIICHEH,
KOpHEH, orapu(mMoB;
UCIOJIb30BaTh
npuoOpeTeHHbIe 3HAHUS U
YMEHUS B IPAKTUYECKOH
JESTeTbHOCTH IS
[IPAKTUYECKUX PacueToB IO
dbopMynaMm anredpsi,
UCHONb3Ys IpU
HEO0OXOIMMOCTH CIIPABOYHbBIE
MaTepHalbl U npocreimue

BBIUUCIIUTEIILHBIC
YCTPOMCTBA.
Pa3znesn 2 @yHKIuH, UX CBOICTBA M rPaUKHU 30 3HaTh U YMETb: BHIYUCIIATH
CamocrosiTesibHas padora 30 3HaueHus QyHKIHUI 110

Tema 2.1 @yHKIIMM U UX CBOMCTBA

Omnpenenenne uynciaoBoit pynkimu. CriocoObl 3a1anust PyHKITUH.

OcHoBHbIe cBoiicTBa QyHKIUU. ['padudeckast HHTEpIpeTaIs
CBOWCTB.

Omnpenenenue oOpaTHON (PYHKIIMH, €€ CBOMCTBA U TpaduK.

Apudmernueckue onepanuu Haja QyHKIuAMU. CloxHast
¢ynkuus. Komnosunust GyHKIMH.

[TpeoOpa3zoBanus rpadukoB ¢pyHKIMH (TapajuIeabHbIN TepeHoc,
CUMMETPHS, PACTSDKEHUE U CKATHUE)

3aJJaHHOMY 3HA4YEHHUIO
apryMeHTa IIPU pa3IMYHbIX
crioco0ax 3agaHust PyHKIINH,
OIIPEAEIATH OCHOBHBIE
CBOMCTBA YMCIIOBBIX
(byHKUIMH, HIUTIOCTPUPOBATH
UX Ha rpaukKax; CTpOUTb
rpadMKu U3y4EeHHBIX
(GyHKIUHI, WIUTIOCTPUPOBAThH
1o rpauKy cBOicTBa
AIIEMEHTApHBIX (PYHKIINH;
HCII0JIb30BaTh NIOHATHE
(GYHKIUY [ ONTMCaHUS U
aHaJIn3a 3aBUCUMOCTEN
BEJIMYMH; UCIIOJIb30BaTh
npuoOpeTeHHbIe 3HAHUS U
YMEHUS B PAKTUYECKOMN
JESITEIBHOCTH.

Tema 2.2 CreneHHble, MoKa3aTelbHbIE, JorapupMuieckre pyHKuuu

3HaTh U YMCTb. BBIUYUCIIATH




Crenennas ¢GyHKIus, ee rpaduK U CBONCTBA.

[Toka3zarenpHas GyHKIMA, ee rpaduK U CBOMCTBA.

Jlorapudpmuueckas ¢hyHKus, ee rpaduKk 1 CBOKCTBA.

3Ha4yeHus QyHKUUH 110
3aJJaHHOMY 3HaUYEHUIO
apryMeHTa Ipu pa3InuHbIX
crioco0ax 3afanus QyHKINH,
OIpEeJIATh OCHOBHBIE
CBOMCTBA YMCIIOBBIX
(GyHKUIMH, MIUTIOCTPUPOBAThH
uX Ha rpadukax; CTPOUTH
rpaMKu U3y4EeHHBIX
(byHKIWH, HIUTIOCTPUPOBATH
1o rpaguKy cBoicTBa
DJIEMEHTAPHBIX QYHKINN

Pa3nen 3 YpaBHeHusi, HepaBeHCTBA, CHCTEMbI

38

CamocrosiTejibHas padoTa

36

Tema 3.1 YpaBHeHUs U cUCTEMbI YpaBHEHU

PaIII/IOHaJH)HI)Ie YPaBHCHH, OCHOBHBIC IPHUEMBI UX PCIICHU.

PanmonanpHble cUCTEMBI ypaBHEHUH, OCHOBHBIE IPUEMBI X
peneHusl.

HppauroHainbHble ypaBHEHHS U CUCTEMBI, OCHOBHBIE ITPUEMBI UX
peneHusl.

3

ITokazaTenpHBIC YpaBHCHH, OCHOBHEBIC IPUEMBI UX PCIICHU.
HOFapH(bMquCKHe YpaBHCHHSI, OCHOBHBIC IIPUEMBbI UX PCHICHUS.

Tewma 3.2 HepaBencrBa

PanyoHanpHbIC HEPABEHCTBA U CUCTEMBI HEPABEHCTB, OCHOBHBIE
IIPUEMBI HX PEIICHHUS.

I/IppaLII/IOHaJ'IBHBIC HEPaBCHCTBA U CUCTEMbI HCPABCHCTB,
OCHOBHBIC ITPHUEMBI X PCIICHMA.

[Toka3zarenbHble U TOrapuMHUUECKHEe HEPABEHCTBA , OCHOBHBIE
IIPUEMBI HX PEIICHHUS.

Tema 3.3 Mcnionb30BaHue CBOMCTB U TpaduKoB (GYHKIIUN TIPU PEIICHUU
YpaBHEHUHN U HEPABEHCTB

Ymers: pemarb
paloHaIbHbIE,
MOKa3aTeNbHBIE,
JorapupMHUECKue,
CBOJSIIMECS K TMHEHHBIM U
KBaJIpaTHBIM ypaBHEHUS, a
TaK)Xe aHAJIOTUYHbIE
HEpaBEHCTBA

1,2

Merton HHTCPBAJIOB.

['padmueckoe penieHue ypaBHEHU, HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

YMeTh: pemiath
anre0Opandyeckre ypaBHEHHUS,




32

['padmyeckoe penieHue ypaBHEHHI, HEPABEHCTB U CUCTEM.

HEpPaBEHCTBA, CHCTEMBI
rpadMuecKuM METOJIOM

Pa3nes 4 OCHOBBI TPUTOHOMETPHHU 72 3HATh ¥ YMETh: BHIOIHSATH
CamocTosiTeIbHAsI paboTa 66 npeoOpa3oBaHUE BHIPAKCHHIA,
Tema 4.1 OcHOBHBIE IOHATHS npUMEHSS POPMYIIBL,
4 Panuannas u rpagycHas mepsl yriia. CuHyC, KOCHHYC, TAHT€HC U 2 CBSI3aHHBIE C 1,2
KOTaHT'eHC yncia. TpuroHomerpuieckrue GyHKIUU YUCIOBOTO OCHOBHBIMH
aprymenTa. OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIECTBA U UX TPUTOHOMETPHUYECKUMHU
CJIEJICTBUSL. TOXJIECTBAMHU U UX
Tema 4.2 OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA CJIE/ICTBUSIMU
DopMyJIbl IPUBEACHHUS. 3HaTh U yMETh: BHIIOJIHATh
DopMyIbl CYMMBI M Pa3HOCTH JIBYX YIJIOB. npeoOpa3oBaHue BhIPAKECHHIH,
DopmyJibl JBOWHOTO U NTOJIOBUHHOTO YIJIOB. puUMeHsst PopMyJIbI
Tema 4.3 Hp606pa30BaHI/I}I npOCTeﬁmI/IX TPUTOHOMETPHUUYECKHUX BBIPAKECHUHN IpUBCACHUA, CYMMBI U
DopMmyIbl TPEOOPa30BAHUS CYMMBI TPUTOHOMETPHUYECKUX Pa3HOCTH ABYX YTJIOB,
GyHKIMI B TPOU3BEJCHUE U TPOU3BENICHUS B CYMMY. JBOMHOTO U IOJIOBUHHOIO
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpadUKu. YIIIOB, IpeoOpa3oBaHus
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAXKECHUN CYMMBI TPUTOHOMCTPHHCCKHUX
Tema 4.4 TpuroHOMETpHYECKUE YPABHEHUSI U HEPABCHCTBA bynKImit B IpOM3BENEHNE 1
OGparHble TPUTOHOMETPHYECKHE (DYHKIIUH, UX TPAPUKU U HPOU3BCICHIA B CYMMY,
cROMCTRA CTPOUTH IPaPUKN U3YUYEHHBIX
(byHKIMH, MIUTIOCTPUPOBATH
1o rpaduKy cBOHCTBa
byHKIH.
5 [Ipocreliline TPUrOHOMETPUYECKUE YPABHEHHUS. 2 3HaTh: METO/IbI PEIICHUS 1,2
TPUTOHOMETPUUECKHUX
ypaBHEHUI
[Tpocreiimne TPUroHOMETPUUECKNE HEPABEHCTBA YMeTs: pemats npocTenme
TPUTOHOMETPHYECKHE
HEPABEHCTBA
6 [Ipaxtnueckoe 3anstue Nel «Pemenue ypaBHeHH 2 2np 3HaTh U YMETh: peliaTh 1,2
TPUTOHOMETPUYECKHE

YpaBHEHUS U HEPABEHCTBA
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3HaTh: NPUMEHEHUE
MaTEMaTHYECKUX METOJIOB K
aHAJIM3y U UCCIIEJOBAHUIO
MPOLECCOB U SIBJICHU B
IPUPOJIE U OOIIECTBE YMETh!
HaXOJUTb IPOU3BOIHBIE
3JIEMEHTApHbBIX (QYHKIIMIH;
HCI0JIb30BaTh IIPOU3BOHYIO
1151 IPOBEICHUS
PUOIMKEHHBIX
BBIUMCIICHUH, PelIaTh 3a1a4u
IIPUKJIATHOTO XapaKTepa Ha
HaXO0XKJICHHE HauOOJIbIIEro 1
HAaUMEHBIIIET0 3Ha4EHUs

CamocrosiTesibHas padora 60
Tewma 2.1 [locnenoBarenbHOCTH
Omnpenenenue YUCIOBOM mocieaoBareabHocTH. CrocoObl 3aaHus 3HaTh: OnpeaeneHus
Y CBOMCTBA YMCIIOBBIX MOcaeaoBarenbHocTel. Haxoxaenue n - ro YUCJIOBOM
YJICHA [10CJIe/I0BATEIbHOCTH, CYMMBI. MOCJIEeI0BATENbHOCTH,
[TonsiTue o npexaene nocienoBaTenbHOCTH. CyllecTBOBaHNE npenena
npezena MOHOTOHHOM OrpaHWYeHHOM MOCIeI0BATENbHOCTH. M0CJIe10BAaTeNbHOCTH
CymmupoBaHue nocienoBatenbHocTell. beckoneuHo yObIBaromias
reoMeTpUYEeCcKas MOCJIEJOBATEIbHOCTh U €€ CyMMa.
Tewma 2.2 Tlpenen Gyukimm 3HaTh: ONpeACIICHUS
7 Omnpenenenue npenena GpyHkunu B Touke. OCHOBHBIE CBOWCTBA 2 npeznena QyHKIUY; 1,2
npezenoB. Beruucienue npenenoB GyHKIUU B TOUKE U HA YMETh: HAXOJIUTh MPEIEITbI
OECKOHEYHOCTH. HECJIOKHBIX (PYHKITHUIA.
Tewma 2.3 IIpousBoaHas GyHKIIMN 3HaTh U yMETh: HAXOJIUTh
8 Omnpenenenne NPOU3BOIHON W €€ MEXaHWYeCKHid cMbIcI. [IpaBuma | 2 ITPOU3BOIHBIE AJIEMEHTAPHBIX 1,2

u Gopmyisl quddepeniuponanus. Jupdepenupoanue
3JIEeMEHTapHBIX (PYHKIIHH.

(byHKUIMH; pemaTs 3a1a4u
MIPUKIIATHOTO XapaKTepa Ha
HaXO0XXJeHHE HauOOJIBbIIEro 1
HAaUMEHBIIET0 3HAUYEHUs




['eomeTpuyeckuii CMbICT TPOU3BOJIHON. Y paBHEHUE KacaTeIbHOM
1 HOpMAJIH.

3HaTh: TEOMETPUUECKUI
CMBICJI IIPOU3BOJHOM; YMETh
COCTaBJISITh YPABHCHHE
KacaTeJIbHON U HOPMAJIU.

Hudbdepennman GyHkimm.

[Tpunoxxenus quddepennmana.

Nwmets nousatue o
maddepennmane GyHKIUA U
€ro MpPOCTEeUIINX
MIPUITOKEHUSAX

Bropas npousBoHas, ee Gu3nUecKuil CMBICII.

[TpumeHeHne TPOU3BOTHON K MCCIETOBAHNIO (DYHKIIMNA U
HOCTPOCHMIO Irpa(huKOB.

IIpunosxeHne Npou3BOAHON K PEIIECHUIO PUKJIAIHBIX 3a/1a4.

3HaTh: NIPUKIIAHON XapaKkTep
IIPOU3BOJHOM; YMETh: peuiaTh
3a/1a4u IPUKIATHOTO
XapakTepa Ha HaXOXACHHE
HauOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUSI.

Tewma 2.4 [lepBooOpasnasi yHKIIMY U UHTETpal

3HaTh U YMETb HAXOOUTb

9 [TonsiTne nepBooOpa3Hoit GpyHkuu. Heonpenenenusiii uaTerpan | 2 HEONPEEICHHBIE UHTETPaIbI 1,2
u ero cBoiicTBa. OCHOBHbIE TaOJIMUHbIE UHTETPAJIBI. OT HECJIOKHBIX (DYHKIIUH,
Henocpencreennoe naterpupoBanue GpyHkuii. OnpeneneHHbIi BBIYUCIIATH B IIPOCTEHIINX
MHTETPaJI U €r0 OCHOBHBIE CBOMCTBA. BhIuncaeHNe OnpeeIeHHbIX Clly4yasix IUIOIMAIN U 00bEMBI
uHTerpasioB 1o popmyne HeroTona-JleliOHuIA. C UCIIOJIb30BAaHUEM

10 [Tpaktuyeckoe 3ansaTue Ne2 «OCHOBBI MaTEMaTHUECKOTO aHATU3a» | 2 OIIPEAEIIEHHOTO UHTErPaa; 1,2

UCIIOJIb30BaTh
npuoOpeTeHHbIE 3HAHUS U
YMEHUS B IPAKTUYECKOMN
JESTENIBHOCTH JUIsl pELICHUS
MIPUKJIAIHBIX 3a]a4
[TpocTeiimne NpUI0KEHUS ONPEAECIEHHOIO HHTErpaa. YMeTh: BBIUUCIIATH B
[TpunoxeHus oNpeeIeHHOr0 HHTErpala K peIeHUI0 MPOCTEHIINX CITydasx
IIPUKJIAIHBIX 3aad. TUIOIIAAN U OOBEMBI C
HCIOJIb30BaHUEM
OIIPEAEIEHHOT0 NHTETpaJIa.
Pa3nen 6 KomOMHaTOpPHKA, CTATHCTHKA U TEOPHs BEPOATHOCTEM 60 3HaTh U yMETh: peliaTh
CamocrosiTeibHas padora 60 npocTeimue

Tema 6.1 DneMeHThl KOMOWHATOPUKH

OcHoBHbIE OHATHSA KOMOMHATOPUKH (pa3MeIIeHHUs,
NIEPECTAHOBKU U COYETAHHUS).

KOMOWHATOPHBIC 3a/1a41
METO/0M Inepedopa U ¢
HCIIOJIb30BAaHUEM M3BECTHBIX




bunom Herorona. Tpeyronpuuk [Tackans.

[TpuknasHbie KOMOWHATOPHBIE 33Ja4H .

Tema 6.2 DneMeHThI TEOPUM BEPOSITHOCTEH U MATEMATUYECKON CTaTUCTUKU

CoObrTus, BuabI coObITHH. Oniepauu HaJ, COOBITUAMMU.

BepositHOCTh coObITHA. Kitaccuueckoe U CTaTUCTHUECKOE
OIIpECIICHUE BEPOSITHOCTH.

CroxeHue 1 YMHOKEHUE BEPOSITHOCTEN.

JlnckpeTHas cityyaiiHasi BEJIMYMHA, 3aKOH €€ Paclpe/ICIICHHUS. .

YUucnoBble XapaKTEPUCTUKU TUCKPETHOM CIy4aliHOU BEJIUYUHBI.

[TonsiTue 0 3a1ayax MaTeMaTHUYECKON CTaTUCTUKU. BbIOOpOUHbII
Mmetoa. I'eHepanbHas COBOKYIHOCTb, BBIOOPKaA, CPEIHSSA
BbIOOPOYHAsI, MEJIaHA.

HaXO)K,I[eHI/IC BepOHTHOCTeﬁ HECIOKHBIX COOBITUH M YHCIOBBIX
XAPaKTCPUCTHUK JUCKPCTHBIX cnyqaﬁme BCJIMYUH

(dbopMyIT; BEIYUCIATH B
IIPOCTEUIINX CIIydasix
BEPOSATHOCTH COOBITHUH;
HCIIOJIb30BaTh
MpUOOpPETEHHBIE 3HAHUS U
YMEHUs B IPAKTUYECKOMN
NEeSATEIbHOCTH U B
ITIOBCEJHEBHOM KU3HHU IS
aHaJIM3a peaJIbHbIX YHCIIOBBIX
JAHHBIX, IIPE/ICTABJICHHBIX B
BU/JIE TPAPHUKOB U TUArpamMm,
a TaKXXe I aHaIu3a
uHpopmaun
CTaTUCTUYECKOTO XapaKTepa

Paznen 7 I'eomeTpus

60

3HaTh ¥ YMETh: UCIOJIb30BaTh
IpUOOpETEHHbIE 3HAHUS U
YMEHUS B IPAKTUYECKON
JEeSITeTbHOCTH U B
MOBCEHEBHOM KU3HU /ISt
UCCIIEJOBAHUS
(MozenupoBaHusl)
HECJIOKHBIX TIPAKTHIECKUX
CUTYyalluii Ha OCHOBE
M3YYEHHBIX GOpMyT U
CBOMCTB (uryp, a Tarxxe A
BBIYUCIICHUS 00HEMOB U
TUIOINA/IeH TTOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEN MPH
PELICHUN MPAKTHYECKUX
3aj1a4, UCTOIB3Ys TTPU
HEO00X0AUMOCTU
CTIPAaBOYHHUKH U
BBIYUCITUTEIbHbIE
YCTPOICTBA.




CamocrosiTesbHasi padora

50

Tema 7.1 KoopauHatsl 1 BEKTOPBI

3HaTh: IPEACTABICHUE O

11 Bekropsl, BekTOpHBIE BeU4rHbL. Buabl BekTopoB. [eiictBus Hax | 2 BEKTOPHBIX BEJIMYMHAX, BHJIbI 1,2
BekTopami. IIpsiMoyronbHas cucrema KOOpIUHAT B IPOCTPAHCTBE. BEKTOPOB;
Koopnaunats! BekTopa. JleficTBUs HajJ BEKTOpaMH B KOOpAMHATAX. YMETh: BBINOJIHATH 1€HCTBUS
JlnnHa BekTopa. PaccrosHue Mexay 1ByMs Toukamu. CKasipHOE HaJl BEKTOpPaMU HaXOJUTh
IIPOM3BEACHUE BEKTOPOB. YT0J MEXy BEKTOpaMH. JUIMHY BEKTOpPa, yroj MEXAY
YpaBHEHHUs IPSIMOM Ha IJIOCKOCTH. BEKTOPAaMU, COCTABIIATH
VYpaBHeHHE TIJIOCKOCTH. Y paBHEHHE c(ephl. YPaBHEHUS MIPIMOH,
TJIOCKOCTH, chephl
Pemenue npukiagHbIX 3a7a4 ¢ UCHOJIb30BAHUEM KOOPJUHAT U YMeTb: BBINOJIHATH 1eHCTBUS
BEKTOPOB. HaJl BEKTOpPaMH HaXOJUTh
JUITMHY BEKTOpPa, yrojl MEXAY
BEKTOPAaMH, COCTABIIATH
ypaBHEHHMsI IPSIMOI
Tema 7.2 IIpsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE 3HATh M yMETh: PACTIO3HABATH
Ha YepTexax U MOJCIAX
MPOCTPAHCTBEHHBIE (POPMBI;
Jlormueckast CTpyKTypa cTepeoMeTpun. AKCHOMBI CTEPEOMETPUN U COOTHOCHTB TPEXMCPHBIC
CJIEZICTBHSA U3 HUX. B3aMMHOE pacrosoKeHue MpsimMbIX B OOBEKTEI C MX OIHCAHUAMH,
IIPOCTPAHCTBE. H300paXCHUSIMH;
12 [TapanaensHOCTB IPSAMO#L U TIIOCKOCTH. [lapamiensHOCTh 2 OTHMCBIBATE B3ANMHOC 1,2

miockocter. [lepreHuKynsapHOCTb NPSMOM U INIOCKOCTH.
IlepnieHAUKYIIAp U HAKJIIOHHAA K IUNIOCKOCTH, YTOJI MEXKAY NPSAMOU
U IUIOCKOCTBIO.

[TapannensHoe npoekTHpoBanue. Mzobpaxkenue puryp B
CTEpEOMETPUH.

JIByrpaHHBIN yroi. YIoi Mexay IJI0CKOCTIMHU.
IlepneH IMKyIsIpHOCTD MJIOCKOCTEM.

OproroHanbHOe npoekTupoBanue. [lnomans opToroHanbHON
MIPOEKIUN.

Tema 7.3 MHOrorpaHHuku

pacrojoKeHUe NPSAMBIX U
IJTIOCKOCTEM B MTPOCTPAHCTBE;
aHaJIN3UpPOBaTh B
MIPOCTEUIINX CITyqasix
B3alMHOE PACIIOJIOKEHHE
00BEKTOB B MPOCTPAHCTBE;
n300pakaTh OCHOBHBIE
MHOTOTPaHHUKHU U KPYTJIbIe
T€Ja; BBITOJIHATH YEPTEXKHU 110
YCIIOBUSIM 3aJ1a4;

CTPOMTH NIPOCTEHIIINE
ceueHus Kyoa, Ipu3Mbl,




13 MHuororpanssiid yron. MHororpanHuku. [Lmomiaae moBepxHoctu u | 2 MUPaMU/IBI, 1,2
00BbeM IPU3MBI, apaJuIeNenunena, Kyoa, TupaMHIb. pemaTh MpocTenIme
Tema 7.4 Tena u TOBEpXHOCTH BPAILICHUS CTEPEOMETPUYECKUE 3a1aUu
14 [wmaap, konyc, map u cdepa. [lnomanb moBepxXHOCTH 00beM 2 Ha HaXO0XJeHUE 1,2
TeJ BpaleHUsI. reOMETPUYECKUX BEJIUYUH;
MCTIOJIb30BATh MPU PEIICHUHN
CTEepEOMETPUUECKHX 3a]au
TUTAHUMETPUYECKUE aKThl U
METO/IBI;
MIPOBOJIUTH JJOKA3aTeIbHbIC
paccyXIeHus B X0/e
peleHwHs 3a/1a4.
15 [TpakTueckoe 3ansaTue Ne3 «PemnieHne crepeoMeTpruuecKux 2
3a71au»
Bcero | 368

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yU4eOHOTO MaTepralia UCIOJIb30BaHbl 0003HAYCHHS:
1- o3HakoMHTeNbHBIH (y3HaBaHHME paHee U3YYEHHBIX 00BbEKTOB, CBOMCTB);
2- penpONYKTHBHBIN (BBIOIHEHHE JAEATEIBHOCTH TI0 00pasily, MHCTPYKIIUHU HITH TI0J] PYKOBOJICTBOM);

3- HpOI[YKTI/IBHI:Jﬁ (HHaHI/IpOBaHI/Ie " CaMOCTOATCIIbHOC BBIIIOJIHCHUEC ACATCIBHOCTU, PCHICHUC HpO6JI€MHBIX 321,[[8.‘1).




3 YCJIOBUS PEAJIM3AIIMY YYEBHOM JUCOUTIIMHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanmzanuss y4eOHOW JTUCHUIUIMHBI TpeOyeT HaiIWuyus ydeOHoro kaOWHeTa
MaremaTuku.
O6opynoBanue yaeOHOro KabUHeTa!
AynutopHas 1ocka — 1 1IT., CTOJI YYEHUYECKUW — 15 MIT., CTyn yYeHHYeCKUil — 28 1IT., CTOJ
npenojasaresns — 1 mwT., CTyn npenogaBaTeis — | WIT, MIakaTel — 3 MWIT., MAaKeThl — 14 1IT.
TexHuueckue cpeacTBa 00y4eHUs:
Mynerumenuanpoekrop View Sonic PJD5123/ Acer X113PH — 1 mr., KOMIBIOTEp
(moytoyk) Intel Core i3 7100, RAM 4I'6, HDD 160r6, Intel HD Graphic 630 — 1 mr., skpan
nepeHocHoi Ha Tpenore Da-Lite Versatol — 1 .

3.2. UudopmanuonHoe odecrieueHue o0ydeHust
Ilepeuyenb pexoMeHAyeMbIX Yy4eOHbIX H3AaHuUi, WHTepHeT-pecypcoB, IONOJHHUTEJIbHOM
JINTEPaTyphbl

OCHOBHBIE UICTOYHUKH:
1. MaTemaTHKa: yueOHOE HoCcOOME TSl VUAINXCA HAYAJIbHBIX U CPEAHUX
npodeccuoHanbHBIX 00pa30BaTEIbHBIX YUpexkaeHui - MockBa: Poccuiickuii rocy1apcTBEHHBIN
YHMBEpCUTET npaBocyaus, 2015
Matemaruka: yuyeOHOe mocoOue JUisi y4alluxcsi HadalbHBIX W CPEAHUX MPO(hecCHOHATBHBIX
00pa30BaTeNbHbIX YUpEXKIEHUN
| YepuenoB M.M., Kap6auunckas H.b., Jlebenea E.C., Xapuronoa E.E. ; mox pexn.
UepuenioB M.M ; denepanbHoe rocyIapCcTBEHHOE OIOKETHOE 00pa3oBaTEIbHOE YUPEKICHHE
BbIcIIero obpasoBanusi Poccuiickuil rocyaapcTBEHHBIM YHUBEPCUTET MpaBocyaus. - Mocksa :
Poccuiickuit rocygapcTBeHHBIM yHUBEpcUTeT npaBocyaus, 2015. - 342 c. : wi. - bubn. B kH. -
ISBN 978-5-93916-481-8 ; To  xe [OnexkTpoHHBII  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=439595 (12.02.2019).

I[OHOJ'IHI/ITGJ'H:HBI@ HCTOYHHUKU:

2. KynnpimieBa E. C._MaTtemaTuka: yueOHuK - MockBa: M3naTenscko-Topropas
kopnopauus «/lamkos u K°», 2015
Kynnpimuesa, E.C. Marematuka : yueonuk / E.C. Kynapiuesa. - 4-e u3a. - Mocksa :
N3 narenscko-Toprosas koproparus «Jlamkos u K°», 2015. - 562 c. : Tabm., rpad., cxem., ui. -
bubnwmorp.: c. 552-553. - ISBN 978-5-394-02261-6 ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=452840 (12.02.2019).
3. TlpukiagHas MareMaTWKa: CHPABOYHHK MaTeMaTwdeckux (opmyi.  Peacum docmyna:
http://www.pm298.ru/
4. bynrakoB H.A., OcunoBa N.A. OcHOBHBIE 3aKOHBI U (DOPMYJIBI 110 MAaTeMaTHKE U (DU3UKE.
Peorcum docmyna: http://window.edu.ru/resource/797/56797

[IporpamMmmHuoe obecnieueHue u HTEpHET-peCypChl

5. http://www.mathtree.ru/Index

6. http://feqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
7. http://school9.uni-dubna.ru/NPO/resmatem.htm

8. http://mathematics.ru/

9. http://www.math.ru/

10. http://www.bymath.net/

11. http://graphfunk.narod.ru/

12. http://www.mathnet.spb.ru/

13. http://www.mathprog.narod.ru/


http://biblioclub.ru/index.php?page=book_red&id=439595
http://biblioclub.ru/index.php?page=book_red&id=439595
http://biblioclub.ru/index.php?page=book&id=439595
http://biblioclub.ru/index.php?page=book_red&id=452840
http://biblioclub.ru/index.php?page=book&id=452840
http://www.pm298.ru/
http://window.edu.ru/resource/797/56797

4 KOHTPO.JIb M1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JUCHHUIIJIMHBI

KoHTpoJib M OLeHKa pe3ysbTaTOB OCBOCHUS Y4EOHON NMCLUIUIMHBI OCYILECTBIISIETCS
npenojaBaTesieM B Ipollecce MPOBENCHUS MPAKTUYECKUX 3aHATUN U Jab0paTOpHBIX padorT,
TECTUPOBAHUS, & TAK)KE BBIMOJHEHHUS OOYYAIOUIMMHCS WHAMBHIYaTbHBIX 3aJaHH, MPOEKTOB,

HUCCIIEIOBAHUMN.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

DopMBbI H METO/IbI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB 00y4eHHusI

B pe3ynbraTe ocBoeHMs y4eOHOM TUCHUIUIMHBI 00yJaromuics
JIOJIKEH YMETb:

®  BBINOJHATH apUPMETHUECKUE ACHCTBUS HAJl YUCIAMH, COUeTast
YCTHBIE U MMUCbMEHHBIE IPUEMbI; HAXOIUTh MPUOTUKEHHbBIE
3HAYCHUS BEJIMYHMH U MOTPEUTHOCTH BBIUMCICHUN; CPAaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

®  HAXOJUTh 3HAYEHMsI KOPHS, CTENIEHH, Jlorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUI HA OCHOBE OIPEACIICHHUS,
UCIOJIb3Ys IPU HEOOXOMMOCTH UHCTPYMEHTAJIbHbIE CPE/ICTBA;
10JIb30BATHCS NPUOIMIKEHHON OLEHKOM NMPH MPaKTUYECKUX
pacuerax;

®  BBHINIOJIHATH MPEOOpa30BaHUE BBIPAKEHUN, TPUMEHSIS
(GbopMyJIBI, CBSI3aHHBIE CO CBOMCTBAMU CTETNEHEH, JIOrapu(mMoB,
TPUTOHOMETPHUECKUX (PYHKIIHIA,

®  UCHOJb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B
IIPAKTUYECKOHN AEATEIbHOCTH U MIOBCEHEBHOM KU3HU AJIs
IIPAKTUYECKHUX pacyeToB Mo (popmyram, BKIItouas (OpMyIibl,
coJiepKallie CTeNeH!, paJnuKaibl, JorapudMbl U
TPUTOHOMETpHUECKHE (QYHKIIUU, UCIIONIb3Ys TPU HEOOXOIUMOCTH
CIIPABOYHBIE MATEPUANIBI U IPOCTEUILINE BBIYUCIUTEIbHBIE
YCTPOMCTBA;

®  BBIYMCIIATH 3HAYEHUS 10 33JaHHOMY 3HAYECHHIO apryMeHTa IpU
pa3IMYHbBIX crioco0ax 3afaHus QyHKINU;

®  OmpeneNsTh OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKIIHIA,
WITIOCTPUPOBATh UX Ha rpadukax;

e  cTpouTh rpauKu U3yYEHHBIX PYHKINNA, WILTIOCTPUPOBATD 110
rpaduky cBOICTBa 3JIeMEHTapHBIX (YHKIIHII;

®  UCHOJb30BATh MOHATHE (DYHKIIMU JJIsl ONMCAHUS U aHAIM3a
3aBUCUMOCTEN BEJINYMH;

®  HCNOJb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B
MIPaKTHYECKON JEATEIbHOCTH U IIOBCETHEBHOW KU3HM JUIS
OTHCAHMS ¢ TOMOIIBIO (PYHKIUH pa3IMyHbIX 3aBUCUMOCTEH,
MPEJICTaBICHUS UX TpapUUeCKH, HHTEPIIPETallNU IPadUKOB;

®  HaXOAWUTh MPOU3BOJHBIC FITEMEHTAPHBIX (PYHKITHIA;

®  HCHOJb30BATH MPOU3BOIHYIO JJIS POBEACHUS MPUOIMKEHHBIX
BBIUMCJIEHUM, pelIaTh 3a7aui IPUKIIAJHOTO XapaKTepa Ha

OueHka 3a yCTHBIN
OTBET

Bri6opounas npoBepka
TeTpajen

OueHka 3a yCTHBIN OTBET

OreHka 3a BBITIOJTHEHHE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

O1ieHKa 3a BBINOJHEHNE
JIOMAIITHETO 3aJaHHs
O11eHKa 3a BBLITOJHEHHUE
MPaKTHIECKON pabOThI
O11eHKa 3a BBLITOJHEHHUE
oOyuatoreit
CaMOCTOSITETbHOM
paboTHI
O11eHKa 3a BBLITOJHEHHUE
KOHTPOJIbHOUN pabOoThI

O11eHKa 3a BBIIOJIHCHHE
MIPOBEPOYHON pabOTHI;
OIIEHKA TECTOBBIX
3aJIaHHi;
Bri6opounas mpoBepka
TeTpajen
Or1eHKa 32 BBIIIOJTHEHHE
oOyuatoreit
CaMOCTOSTEIILHOM
paboThI
O1ieHka 3a yCTHBIN OTBET
O1eHKa 3a BBINOJIHECHHUE
oOyyaroreit
CaMOCTOSITEIbHOM
paboThl




HaXO0X/IeHHE HauOOobIIEro 1 HAMMEHBIIETO 3HAUCHNUS;

®  BBIYHUCIATH B IPOCTEHIINX CITyYasX TUIOIMIATU U 0OBEMBI C
HCIIOJIb30BaHUEM OIPEICTICHHOTO HHTETPaIa;

®  HCNOJb30BAaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKON JAESITeTbHOCTH U MOBCEHEBHOM KU3HU IS
pelleHus 3a1a4, B TOM YUCJIe COIIMATBbHO-YKOHOMHUYECKUX H
buznyeckux, Ha HauOOJbIINE U HAUMEHBIINE 3HAUCHUs, Ha
HAXO0XJICHUE CKOPOCTH U YCKOPEHHUS;

e  pemiath palHoHalIbHbIE, IOKAa3aTeIbHbIC, JOorapupMuIecKue,
TPUTOHOMETPHUUECKHUE YPABHEHUS, CBOJSIINECS K TUHEHHBIM U
KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;
®  HCNOJB30BaTh rpaUUEcKUil METOJ PEIICHUS] YPaBHEHU U
HEPABEHCTB;

e  m300paxkaTh HA KOOPIAWHATHOW MJIOCKOCTH PEIICHHUS
YpaBHEHHUI, HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU;

®  COCTaBIJISATH U pellaTh YpaBHEHUS 1 HEPABEHCTBA,
CBSI3BIBAOIIME HEM3BECTHBIC BEJTMYUHBI B TCKCTOBBIX 33/1a9ax;
®  HCNOJB30BATh NPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKON JAESITeTbHOCTH U MOBCEHEBHOM KU3HU IS
MOCTPOCHUS U UCCIICOBAHUS IPOCTEHIIIMX MAaTEMAaTHICCKUX
MOJEeH;

e  pemiarh NPOCTEHIIIEe KOMOMHATOPHBIC 337]a91 METOIOM
nepedopa, a Tak)Ke C HCIIOIb30BAaHUEM U3BECTHBIX (OpMYyIT,

®  BBIYHMCIATH B IPOCTEHIINX CIIydasix BEPOSATHOCTU COOBITUM Ha
OCHOBE I10JICYETA YHCIIA UCXO0B;

®  1CNOJB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B
MIPAaKTHUYECKON NEATEIbHOCTH U IIOBCETHEBHOW KU3HM JUUIS aHAIN3a
peabHBIX YHCIOBBIX JaHHBIX, IPEJCTABICHHBIX B BHJIE IPa(UKOB U
Jyarpamm, a Takxke 71 aHaJin3a UH(QOpMalluy CTaTUCTUYECKOTO
Xapakrepa;

®  pacrmo3HaBaTh Ha YepTekKaxX U MOJENSIX IPOCTPaHCTBEHHBIC
(bOpMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSIMH,
HN300paKCHUSIMU;

®  OMNUCHIBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE;

®  AHAJIM3UPOBATH B MPOCTEUIINX CIIydasX B3AUMHOE
pacnosiox)eHue 0ObeKTOB B TPOCTPAHCTBE;

L I/1306pa}KaTB OCHOBHBIC MHOI'OI'PAaHHUKH U KPYTJILIC TCJIA;
BBITIOJIHATD YCPTEIKH 110 YCIIOBHUAM 3a1a4,
L4 CTPOUTH HpOCTGfIIJ.IHC CCUCHUA Ky6a, IMPpU3MBI, ITUPAMUIBI;

e  pemiath IJIAHUMETPUUECKHE U MTpOCTeiline
CTEPEOMETPUYECKHE 3a/1a49X HAa HaXO0KJIEHUE T€OMETPUUECKHUX
BEJINYUH;

®  JCIIOJI30BAaTh IIPH PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4
TUIAHUMETpUYecKHe (DaKThl U METO/IBI;

O1ieHKa 3a BBIIOJHEHNUE
JIOMAIIIHEr0 3aJaHus
Bri6opounas npoBepka
TeTpajient
O11eHKA 3a TECTOBEIC
3aJJaHuA;

O11eHKa 3a BBITOJHEHHUE
MPaKTUYECKON PabOTHI

OneHka 3a BBINOJHEHHE
MIPOBEPOYHON PabOTHI
OneHka 3a BBIIOJTHEHHE
KOHTPOJIBHOH paboThI
Bri6opounas npoBepka
TeTpaaeu

OneHka 3a BBITIOJTHEHHE
IPAKTUYECKON pabOThI
OreHka 3a BBITIOJIHEHUE
oOyuarorei
CaMOCTOATEIIbHOMN
paboThI

OreHka 3a BBITIOJIHEHUE
IPOBEPOYHOI pabOThI
OreHka 3a BBITIOJIHEHHE
KOHTPOJIbHON pabOThI

Onenka 3a BBINIOJIHEHHE
MPaKTUYECKON pabOThI
OneHka 3a BBINIOJTHEHHE
JIOMAILIHETO 3a/1aHuUs

OI_IeHKa 3a BBIIIOJTHCHUC
JOMAIIHETO 3aJaHuA

OneHka 3a yCTHBIN
OTBET

O1neHKa 3a BBIIIOJIHEHUE
oOyuatoreit
CaMOCTOATEIIbHOMN
paboThI

Or1eHKAa 32 TECTOBLIE
3a7aHus

OneHka 3a yCTHBIN
OTBET

Bri6opounas mpoBepka
TeTpajen

O1neHKa 3a BBIIIOJIHEHUE
oOyuatoreit




®  TIPOBOJIUTH JOKA3aTEIIbHBIE PACCYXKACHUS B X0JI€ PEIICHUS
3a7a4;

®  HCNOJb30BAaTh NIPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOHN JESITeIbHOCTU U MOBCEIHEBHOM KU3HU IS
UCCIIeI0BaHUS (MOJICTMPOBAHMS ) HECIOKHBIX TPAKTUYECKUX
CUTyallMil HA OCHOBE U3yYEHHBIX (POPMYI U CBOMCTB GuUryp, a
TaK)Ke BBIYUCIICHUS 00bEMOB U IIOMIAACH MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ IPU PEIICHUU MPAKTUYECKUX 3a/1a4,
UCTIOJB3YS MPU HEOOXOUMOCTH CIIPABOYHHUKY M BEIYHCIUTEIILHBIC
YCTpOICTBA.

B pesynbrate ocBOeHUS y4eOHON AUCIUILTUHBI O0YYArOIIUICS
JIOJKEH 3HATh:

e  3HAYCHHME MAaTEMATHYCCKOW HAYKH JIJIS pEIICHUS 3a/1a4,
BO3HUKAIOIIUX B TCOPHH U TIPAKTUKE; IIUPOTY U B TO KE BPEMsI
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Iﬂ MATEMATHUYCCKUX MECTOAO0B K
aHaJIM3y U MCCIICIOBAHUIO MTPOIIECCOB | SIBJICHHUI B TIPUPOJIC U
00I1IeCTBE;

®  3HAYCHHE MPAKTHKHU M BOIIPOCOB, BOSHUKAIOIIUX B CAMOMU
MaTeMaTHKe I (POPMUPOBAHUS U PA3BUTHS MaTEMaTHYECCKON
HaYKI/I, I/ICTOpI/IIO paBBI/ITI/Ifl IIOHATHA YHCJIa, CO3aHUA
MaTEeMaTHYECKOI'0 aHaJIn3a, BOSHUKHOBEHUS U Pa3BUTHS
TECOMETPHH,

®  YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMaTHYECKHX
paccyXIeHU, UX TPUMEHUMOCTh BO BCEX 00JIACTSAX UEIOBEYECKOM
EeSITEIILHOCTH,

®  BEpOSTHOCTHBIN XapaKTEP Pa3IMUHBIX MIPOLIECCOB
OKPY’KaIOILIEr0 MUPA.

CaMOCTOSITEILHOM
paboThI

Ol1leHKAa 3a TECTOBEIE
3aJJaHUs

OreHka 3a yCTHBIA OTBET

O11eHKA 3a BBIIOJIHCHHUE
MPaKTUYECKONH PAOOTHI
O11eHKA 3a BBIIOJIHCHHUE
oOyyarormei
CaMOCTOSTEIbLHOMI
paboThl

OreHka 3a TeCTOBBIC
3a/1aHus

Brei6opounas mpoBepka
TeTpajen

OreHka 3a BBITIOJTHEHHE
oOyyarorei
CaMOCTOSITENTbHOM
paboTsl

O1eHKY 32 BBITIOJTHEHHE
IPAKTUYECKUX paboT

OrneHKa 3a BBIIIOJIHEHUE
oOyuatoeit
CaMOCTOSTEILHOMI
paboTHI

OneHka 3a BBINIOJIHEHHE
oOyyarorei
CaMOCTOSITEILHOU
paboTsl
OLEeHKH 32 BBITIOJIHEHHE
MPaKTUYECKUX padoT




