AHHOTAIIUA PABOYEH MPOI'PAMMBI YYEFEHOM JTUCITUILIUHBI
MATEMATHKA

1. HOACHUTEJIBHASA 3AIIMCKA

PaGowass  mporpamma  o0mieoOpa3oBaTeNbHOM ~ Yy4eOHOM  JUCHUIUIUHBI
MaremaTika mTpeaHa3HAaue€Ha Uil M3Y4YeHUST MaTEeMaTUKU B MPO(EeCCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyrommx  o0pa3oBaTEIbHYIO
nporpaMMy CpeaHero ooOimero oOpa3oBaHHsi B IIpejeiaxX OCBOEHUS OCHOBHOM
npodeccronanbHoi oOpazoBarenbHoi mporpammbl CIIO (OIIOIT CIIO) na 6aze
OCHOBHOTO 00111eT0 00pa30BaHus MPHU MOATOTOBKE pabOUNUX KaJapOB.

[Iporpamma pazpaborana B coorBerctBue c¢ TpedoBanusiMu OI'OC cpemgnero
o01iero oOpazoBaHusl, MPEABSIBIIEMBIMU K CTPYKTYpPE, COJICPIKAHUIO U Pe3yibTaTaM
OCBOCHHUSI  y4yeOHOW  JHWCIUIUIMHBI; Ha  OCHOBe [IpumepHOW  OCHOBHOU
o0pa3oBaTeIbHOM MpOTpaMMbl  CpeAaHEro oOmero oOpa3oBaHUs, OJ0O0PEHHOM
pemenueM  QgeaepasbHOTO  Y4eOHO-METOAMYECKOTO OOBEAMHEHUS 10 oOIeMy
oOpazoBanuio (mpotokona oT 28.06.2016 Ne 2/16-3); Konuenuueir pa3BuTus
MaTeMaTHYEeCKOTO 00pa30BaHMUs.

Conepxanue TporpaMMbl  JUCHUIUIMHBI ~ HAMpaBICHO Ha  JOCTH)KCHUE
cienyromieil 1enu: oOecreyeHre BO3MOXKHOCTH HCIOJIb30BAHUSI MaTEeMaTHYECKUX
3HAHUM W YMEHUNW B TIOBCEIHEBHOM JKU3HU U BO3MOXKHOCTU YCIIEIIHOTO
POJOJIKEHUST 00pa30BaHUsS IO CIENHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIATIHBIM
UCIIOJIb30BAaHUEM MaTeMaTuku. (OCBOEHUE CONEepk aHUs AUCUHUIUIMHBI MaremaTuka
HAIIPaBJICHO Ha JOCTH)KCHUE CIEAYIOMIMNX 3a0a4:

— copMUpOBaTh MPEACTABICHUS O MATEMAaTUKE KaK YHHUBEPCATHLHOM S3BbIKE HAYKH,
CPEICTBE MOJICTUPOBAHUS SIBICHUW M TPOIECCOB, 00 HAESIX MU METOoJax
MaTE€MAaTHUKU;

—  pa3BUTHb  JIOTUYECKOE  MBIIUICHHWE, MPOCTPAHCTBEHHOE  BOOOpa)KeHHE,
ANTOPUTMUYECKYIO  KYJIbTYpPy, KPUTUYHOCTb  MBIIUICHHS Ha  YPOBHE,
HEoOXoauMoM JuIsl Oynaymiedd mnpodecCHOHAIbHON JIEITCIPHOCTH, a TaKXKe
MOCTIEIYIOMIETO O0yUECHUS;

—~ BOCIIUTATh CPEACTBAMHU MATEMAaTUKH KYJIbTYpy JUYHOCTH, IOHUMAaHUE
3HAYMMOCTH MaT€MaTHKH JJIsI HAyYHO-TEXHHUYECKOTO IMporpecca, OTHOILICHHE K
MaTeMaTUKe KaK K YacTH OOIIEYeIOBEYECKON KYyJIbTYphl U€pe3 3HAKOMCTBO C
HCTOPUEN pa3BUTHS MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

—  «IPEeJOCTaBUTh KaXJOMY CTYIEHTY BO3MOXKHOCTb JOCTHKEHUS YpPOBHS
MaTeMaTHYeCKUX 3HAHHWK, HEOOXOIUMOIO IS JAadbHEHIEH YCIeITHON XKU3HU B
o01IecTBe».

O6uieoOpa3oBaTenbHas yueOHas aAucuuiinvHa Martematuka (yriayOJeHHbIN
YPOBEHB) SBISETCS Y4YEOHOW MUCHMIUIMHOM 00s3aTeNbHON MpeaMETHOM 00J1acTh
«Marematuka u unpopmaruka» O@I'OC cpeanero obimiero oopaszoBanus. B yueoOHOM
minane IIIIC3 yyebnas nucuumuinHa MaremaThka BXOJWT B COCTaB MPOGMIBHBIX
y4eOHBIX AUCHUILIMH 0011e00pa30BaTEIbLHOIO IUKJIA.



Copnepxxanue y4yeOHOM aucuuIUIMHBI Maremaruka, peanusyemord B I'TIOY
KIITT, dhbopmupyeTcss Ha OCHOBE TEXHOJIOTMUECKOTO MPOQPUIISL.

N3yuenne oOuieobpa3zoBaTebHOM  y4eOHOM  AMCHUIUIMHBI ~ Martematuka
3aBepIIAETCS MOABEACHUEM UTOrOB B (hOpME 3K3aMeHa B PaMKaX MPOMEKYTOUHOM
arrectauuu cryaeHToB B npouecce ocBoeHuss OIIOII CIIO ¢ monydyenueM cpeaHero
o01iero oOpa3oBaHus.

[Ipyu wu3yueHun ™MaTeMaTUKH Ha YriayOJICHHOM YPOBHE NPEAbIBISIOTCS
TpeOoBaHus, COOTBETCTBYIOILIHE HaIIPaBJICHUIO «MaTeMaTuKa 1St
npoeCCUOHANILHON ~ JACSTEILHOCTHY»; BMECTE€ C TEM BBIMIYCKHUK TOJy4aeT
BO3MOXXHOCTb U3yYHUTh MATEMATUKY Ha ropa3ao 0oyiee BHICOKOM YPOBHE, YTO CO3/1aCT
(GyHIaMEHT JUIsl JalIbHEHUIIEr0 CePhe3HOTO N3YUYEHUS] MaTEMAaTUKH B BY3e€.

N3yuenue maTemMaTHMKU Ha YIIIyOJIEHHOM YpOBHE HaIpaBieHO obOecreueHue
YCHEIIHOTO TPOJOJDKEHUsT 00pa3oBaHUs BBIMYCKHUKA IO  CHEIUATBHOCTSM,
CBSI3aHHBIM C TPUKJIAAHBIM HCIOJB30BAHUEM MAaTEMaTUKH, MJid OOecredYeHus
BO3MOXHOCTH  YCIIEIIHOTO TMPOJOJDKEHUS 00pa3oBaHUs MO  CIEIHAIBLHOCTSM,
CBA3aHHBIM C OCYIIECTBJIEHHEM HAYYHOM M HCCIEI0BATEIbCKON NEATEIIbHOCTH B
00J1acTh MaTeMaTHUKH U CMEKHBIX HayK.

[Ipy wu3ydeHun w™areMaTHKU OOJIBIIIOC BHUMAHUE VACISICTCS Pa3BUTHIO
KOMMYHHMKATUBHBIX yMeHUN ((HOpMyIHpoBaTh, apryMEHTUPOBATh U KPUTHKOBATH),
(GbopMUPOBAHUIO OCHOB JIOTMYECKOTO MBINIJICHUS B YaCTU MPOBEPKU HUCTUHHOCTU U
JO)KHOCTH YTBEP)KIEHHM, TOCTPOEHUS TPUMEPOB U KOHTPHPUMEPOB, ILEMOYEK
yTBEPKJIEHUH, POPMYIUPOBKU OTPUIIAHUHM, a TaKkKe HEOOXOAMMBIX U JIOCTATOYHBIX
ycnoBuit. TpeGoBanusi, copmynupoBaHHble B pazaene «l eomeTpus», B Ooblien
CTETNIEHU OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPECTaBICHUN U rpaduyecKux
METOJIOB, 4YeM K (hOpPMAIbHOMY OIMCAHUIO CTEPEOMETPUUYECKHUX (HAKTOB.

Braeypounass nmesaTenpHOCTH IO y4eOHOM  auciuiimHe «MaremaThkay
npencraBieHa B (opMe peanu3alud  HHAMBUAYAJIBHOTO TPOEKTa CTYACHTOB,
KOTOPBIA TIpEeACTaBIsAeT Cco00M 0coOyr ¢opMy oOpraHu3alud JAeSATeIbHOCTH
CTyleHTOB (yueOHOE HCCIIeIOBaHHEe WM Y4eOHBIM TpoekT). MHIuBMmyalbHBIN
IPOEKT  BBINOJIHIETCA  CTYAEHTAMU  CaMOCTOATENbHO TMOJ  PYKOBOJCTBOM
npenoaaBaTessi Mo BEIOpaHHOW TEME B paMKax OJHOT'O WJIM HECKOJBKHUX MU3Y4aeMbIX
y4eOHBIX NUCIUILUIUH B JII000H M30paHHON 00JacTH AeATEIHHOCTH (IT03HABATEILHOMN
MPaKTUYECKOM, Yy4eOHO- UCCIENOBATEIbCKON, COLMAIBHOM, XYI0KECTBEHHO-
TBOPYECKOM ).

Pe3ynbTaThl BRIMOJHEHHS] MHAUBUIYAIbHOTO MPOEKTA TOKHBI OTPaXkKaTh:

— c(OpMHUPOBAHHOCTh HABBHIKOB KOMMYHUKATHBHOW, y4eOHO-MCCIIEIOBATEIHCKON
NEeATEeNIbHOCTH, KPUTHUECKOTO MBIIIJICHUS;

- CITOCOOHOCTH K WHHOBALIMOHHOM, aHAJIMTUYCCKOM, TBOPYECKOM,
MHTEJUIEKTYaJIbHOMN JeATEIbHOCTH;

—  chOpMHpPOBAHHOCTh  HABBIKOB  TPOEKTHON  JESATEIBHOCTH, a  TaKKe
CaMOCTOSITEJIbHOTO MPUMEHEHUs MPUOOPETEHHBIX 3HAHUN U CIIOCOOOB JEHCTBUI
MpU PELICHUM PAa3UYHBIX 3a/1a4, UCIOJIb3Yys 3HAHUS OJHOTO WJIM HECKOIbKHX
y4eOHBIX TPEAMETOB WUJIU MPEAMETHBIX 001acTel;



— CIOCOOHOCTh MOCTAHOBKHM LEAU U (HOPMYJIUPOBAHUS TUIIOTE3bl HCCIEAOBAHMS,
IUIAaHUPOBaHUS pabOThl, OTOOpA U MHTEPIpPETAuu HEO0OX0aAuMOil HH(OopMaLuy,
CTPYKTYPUPOBaHHSA AapryMEHTALlMM pEe3yJbTaTOB HCCIEAOBAHHMS Ha OCHOBE
coOpaHHBIX JaHHBIX, IPE3EHTALIMH PE3YIbTATOB.

WuauBuayanbHBI TPOEKT BBHIMOTHSICTCS CTYIACHTaMH B TEUEHUE OJIHOTO
y4eOHOI'0 TOJla B paMKax y4yeOHOTO BPEMEHH, CIEIHATIbHO OTBEIACHHOTO y4eOHBIM
IUIAHOM M JOJDKEH ObITh MpEeACTaBiI€H B BHJAE 3aBEPUICHHOIO Y4eOHOro
UCCJIEIOBaHUS WIM Pa3pabOTaHHOrO MPOEKTa: HH(MOPMALMOHHOTO, TBOPUYECKOIO,
COLIMAJIBHOTO, TPUKIAJHOT0, MTHHOBALIMOHHOT 0, KOHCTPYKTOPCKOT0, HHKEHEPHOTO.

2. INIJIAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA YYEBHOH
JANCIUIIJIMHBI

Conepxanue yuyeOHON AUCIUIIIMHBI MaTeMaTHKa HANpaBiICHO HA Pa3BUTHE
YHUBEPCATIbHBIX y4eOHBIX NEeUCTBUH, dbopmupoBaHue JUYHOCTHBIX,
METanpeaMeTHBIX W TIpeaMeTHbiX pesynbratoB  OI'OC  cpegnero  obriero
oOpazoBanus, a Takke cruenywmux o6mux komnereHuut OI'OC cpegnero
npodeccuonanpbHoro obpazoBanus 1o npodeccun  23.02.07 TexHuueckoe
00CcJIy’)KUBAHUE U PEMOHT JIBUTaTe/Ieil, CHCTEM M arperaToB aBTOMOOUJIEeH :

e OK 1. Beibupars croco0sl pemieHus 3aaad npodeccHoHaIbHOM AEesITENbHOCTH,
IPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM.

e OK 2. OcymecTBisiTh TOHCK, aHaM3 M HWHTEPIpeTalnnio HHpopMaIuy,
HEOOXOIMMOM JI BBITTOJIHEHHS 3a71a4 MPOGECCUOHAIBHOMN A TEIbHOCTH.

e OK 3. IlnanupoBaTh W peaiu30BBIBATH COOCTBEHHOE MPOQPECCHOHAIBLHOE U
JUYHOCTHOE Pa3BUTHE.

e OK 4. PaGotath B KOJUICKTHBE U KOMaHJe, 3P(HEKTUBHO B3aMMOJICHCTBOBATH C
KOJUIETaMH, pyKOBOJICTBOM, KJIIUEHTAMH.

e OK 5. OcyumectBisiTh YCTHYHO W IHCBMEHHYIO KOMMYHHUKAIMIO Ha
rOCY/IapCTBEHHOM $I3BIKE C YYETOM OCOOEHHOCTEH COLMAbHOTO U KYJIBTYPHOTO
KOHTEKCTA.

e OK 6. IIposBisTh IpakJIaHCKO-NMATPUOTUYECKYIO MO3UIINIO, I€MOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHUE Ha OCHOBE TPAJAMIIMOHHBIX OOIICUYETOBEUYESCKUX
LEHHOCTEW, MPUMEHSATh CTaHIapThl aHTUKOPPYNIIMOHHOTO TOBECHUS .

e OK 7. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPeIbl, peCypcocOepeKeHHIO,
3¢ (HEeKTUBHO 1ECTBOBATH B UPE3BHIUYAWHBIX CUTYAITUSX.

e OK 8. Hcmonw3oBaTh cpeicTBa (DU3UYECKOW KyJIBTYphI JIi COXpaHEHUS U
YKpEIUJIEHUsI 3JI0pOBbA B IMpolecce MNpo(hecCUOHAIbHON AESATEIbHOCTH U
MoI/Iep KaHusl HEOOXOJUMOTO YPOBHS (PH3NIECKOM MOATOTOBICHHOCTH.

e OK 9. Ucnonp3oBaTh WH(MOPMAIIMOHHBIE TEXHOJOTUHW B MPOQPECCHOHATBHON
NEeSATETbHOCTH.

e OK 10. [lonb3oBathesi  mpodeccHoHAIbHOM  JOKYMEHTaluHuel  Ha
TrOCYJJapCTBEHHOM U MHOCTPAHHOM SI3bIKE.

e OK 11. Hcnonb3oBarh 3HaHUSA MO (PUHAHCOBOW TPAMOTHOCTH, IUIAHUPOBATH
MpeANPUHUMATENBCKYIO JIEATEIbBHOCTh B TpoQeccuoHanbHOU chepe.
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Pe3yabTaThl 0CBOCHUA Y4eOHOM AUCUMIITIMHBI
B coorBercTBUM ¢ PI'OC COO

OO01ue
KOMIETeHIUH
dPI'OC CIIO / Temsbl 3anTHM

JInyHOCTHBIE:

— cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOU
MPAaKTUKH, OCHOBAHHOIO Ha JHAJIOTe KYyJIbTYp, a TaKXKe
pa3nuYHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MECTa B MOJIMKYJIbTYPHOM MUPE;

— c(OpMUPOBAHHOCTh OCHOB CaMOPa3BUTHUS u
CaMOBOCITUTaHUS B COOTBETCTBUU C
o011e4eI0BeYeCKUMHU [IEHHOCTSIMU u uaearamMmu

Ipa)KIaHCKOTo 00IEeCTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTCILHOM,
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOJIPAHTHOE CO3HAHWE W TOBEJCHHE B TOJHUKYIHTYPHOM
MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JPYTHUMHU
JIIOJbMH, JOCTHUraThb B HEM B3aMMOIIOHHMAHHS, HAXOINUTH
001I1e 1eJTH ¥ COTPYTHUYATH IS UX JIOCTHIKEHUS,

— HaBBIKA COTPYJHUYECTBA CO CBEPCTHUKAMH, JETHMHU
MJIQJIIIETO BO3pacTa, B3POCABIMH B  00pa30BaTEIBHOM,
00IIIECTBEHHO MMOJIE3HOH, y4eOHO-UCCIEeI0BATEIBLCKOM,
MMPOEKTHOM M IPYTUX BUJAX AEATECILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE
caM0ooOpa3oBaHWIO, HAa  MPOTSHDKCHUM  BCEH  JKW3HM;
CO3HATEJILHOE OTHOIIECHUE K HEMPEPHIBHOMY OO0pa30BaHUIO
Kak YCIIOBHUIO YCHEUTHOU npodeccHoHaTbHOM u
OOIIeCTBEHHO! JEeITEILHOCTH;

OK 01

OK 05, OK 06

OK 01, OK 09
OK 08

OK 08

OK 08

MertanpeamMeTHble:

— YMEHHE CAMOCTOSITEIILHO OIPENEATh LU IeATEIbHOCTH U
COCTaBIIAITh  IUIAHBI  JIEATENBHOCTH;  CAMOCTOSITENILHO
OCYILIECTBJISITh,  KOHTPOJHPOBaTbH U KOPPEKTUPOBATH

JeATeIbHOCTb; HMCIIOJIb30BaTh BCE BO3MOKHBIE PECYpPCHI JUIS
JOCTMDKEHUSI TOCTABJICHHBIX LEJIed M peaau3aliy IUIaHOB
NeATeIbHOCTH; BBIOMpATh YCHELIHbIE CTPATEIMU B PA3IUUHBIX
CUTYaLUsX;

— yYMEHHE NPOJYKTHBHO OOIIAThCS M B3aUMOJICHCTBOBATH B
nporecce COBMECTHOH JEATEIbHOCTH, YYUTHIBATh
NO3ULIMU JPYTUX YYACTHUKOB JESATENbHOCTH, 3((HEKTUBHO
pasperiatb KOHQIUKTHI;

—  BIAJCHHE  HaBbIKAMU  TI03HABaTeNbHOM,  Yy4eOHO-
HCCIIEOBATENIbCKON U IIPOEKTHOM JIEATEIBHOCTH,
HaBBIKAMU pa3pelieHus npooieM; CIIOCOOHOCTb
U TOTOBHOCTb K CaMOCTOSITEIBHOMY IIOMCKY METOJOB
peleHusl MPaKTHYECKUX 3a/ad, MPUMEHEHHIO pPa3IUYHBIX
METO/IOB IIO3HAHMSI,

— TOTOBHOCTh M CHOCOOHOCTH K  CaMOCTOSITEIIbHOM
MH(POPMAIIMOHHO - MI03HABATEJILHOM JESITEIBbHOCTH,
BJIa/ICHHE HAaBbIKAMH MOJIyYeHHUs] HE0OXoauMoil nHpopMaruu
U3 CIOBapel pa3HbIX THUIOB, YMEHHE OPHEHTUPOBATHCS B
pa3NUYHBIX  HMCTOYHMKAX  HMHGOpMAIMM,  KPUTHUECKH

OK 02, OK 03

OK 09

OK 02, OK 04

OK 09
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OIICHUBATh U MHTEPIPETUPOBATH NHPOPMAIUIO, TIOTYIAEMYIO
W3 Pa3JINYHbIX UCTOYHUKOB;

— BJIAJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTUYHO
M TOYHO u3jaraTtb CBOK TOYKY 3PEHUsS, HMCIOJIb30BaTh
aJICKBaTHBIC A3bIKOBBIE CPEICTBA;

— BJIQJICHUE HAaBBIKAMHU II03HABATEIBHOU pe(ICKCUU Kak
OCO3HaHUs COBEpIIAEMBIX JEHCTBUH W MBICIUTEIbHBIX
MPOLECCOB, UX PE3yJIbTaTOB M OCHOBAHWM, T'PaHULl CBOETO
3HAHUS U HE3HAHMS, HOBBIX ITO3HABATEIIbHBIX 3a7a4 U CPEJCTB
JUTSL X JTIOCTYOKCHHUSA.

OK 05

OK 02, OK 04

IIpeamerHbIe:

— chOpPMHPOBAHHOCTh TPEJCTABIECHUNA O MaTEeMaTHUKE Kak
YaCTM MHPOBOM KyJAbTYphl M  MeCTa MaTeMaTUKH B
COBPEMEHHON  IMBWIM3AIMH, O CIOCO0axX OMUCaHUA Ha
MaTEMaTHYECKOM S3BIKE SIBJICHUI PEalbHOTO MUPA;

Paznen 1.

BBenenne. YmucnoBele u OyKBEHHbIE
BBIpaKCHUSI.
Paznen 2.
J0Tapu(MBbl.
Pasnen 6. OCHOBBI TPUTOHOMETPHH.
Pa3nen 13. YpaBHeHus Hu
HEpaBEHCTBA.

Pa3nen 10. Havana maTeMaTudyeckoro
aHayIM3a.

Pa3zaenl1.00beMbl TeN U IUIOMAAN UX
MTOBEPXHOCTEH.

Kopun, crenenn wu

— C(OpPMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHYECKUX
MOHATHAX KaK O BaKHEHIIMX MaTeMaTUYeCKUX MOJIEIIAX,
MO3BOJISIFOIIMX OTMCHIBATh M M3y4aTh pa3Hble MPOILECCHl U
SBJICHUSA; TOHMMAaHHE BO3MOXKHOCTH aKCHOMAaTUYECKOTO
MOCTPOCHUSI MaTEMaTHYECKUX TEOPHii; BIaJCHHE METOJaMH
JOKa3aTeIbCTB U aJrOPUTMOB  PEIICHUS, YMEHHE UX
MPUMEHSTh, IPOBOJAUTH JOKa3aTelIbHbIE PACCYKJICHHUS B XO€

PCUICHHUA 3aaa4; BJIaJCHUC CTaHAAPTHBIMU IIpHEMaMu
PCUICHHUA pallUOHAJIbHBIX H HppalMOHAJIbHBIX,
II0Ka3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUCCKHUX
ypaBHeHI/If/'I U HCPABCHCTB, HUX CUCTEM, HCIIOJIb30BAHHC

T'OTOBBIX KOMIIBIOTCPHBIX IIpOorpaMM, B TOM 4YHCIC 1A
IIOUCKa IIYTU PCHICHUA U HJUJIFOCTpalluU PCHICHUA ypaBHeHI/Iﬁ
U HCPABCHCTB, HUX CHCTCM; HCIIOJb30BAHUC T'OTOBBLIX
KOMIIBIOTCPHBIX IIpOrpaMM, B TOM HYHUCIIC UIA IIOUCKA IIYTHU

Pazpen 1.

Beenenune. UwucioBele M OyKBEHHBIC
BBIpaKCHUSI.

Paznen 2. KopHu, crenenn wu
J0rapudMBl.

Paznen 6. OCHOBBI TPUTOHOMETPHUHU.
Pa3nen 13. YpaBHeHus u
HEpaBEHCTBA.

Pa3gen 10. Havyana maTeMaTudyeckoro
aHaJu3a.

Pasznenl1.00bEMBI TET U IUIOMIATIA UX
MTOBEPXHOCTEH.

pelieHus ¥ WUIIOCTPAllUd  pEelIeHHs  ypaBHEHUH U

HEPABEHCTB;

— copMupOBaHHOCTh  MpejcTaBieHM 00 ocHOBHBIX | Paznen 3. [lpsiMble M MJIOCKOCTH B
MOHATUSAX, UICIX U METO/aX MaTEMAaTHUUECKOr0 aHAJIN3a; | IPOCTPAHCTBE.

BJIQJICHUE  OCHOBHBIMM NIOHATHSAMH O Iulockux ¥ | Pazmen 5. KoopamHaTel M BEKTODBI.
MIPOCTPAHCTBEHHBIX reomerpuueckux ¢urypax, wux | Pazgen 7. ®ynkuuu, ux cBoiicTBa M
OCHOBHBIX  CBOIcTBax;  C(OPMUPOBAHHOCTh  YMEHHMS | paduKH.

pacrno3HaBaThb Ha 4epTrexkax, MOJENIAX M B PEaJbHOM MHpE
reoMeTpuueckue  (Urypel;  NPUMEHEHHE  U3YYEHHBIX
CBOMCTB TreoMeTpuuecKux (Guryp u ¢Gopmyin A pelieHHs
FEOMETPUYECKUX 337ad W 3a4a4 C  I[PaKTHYECKUM
COJIEp’KaHUEM;

Pa3nen 8. MHOrorpaHHuKH.

Paznen 9. Tena Bpamenus.

Paszgen 11.006eMBI TE U IUIOMIATNA UX
IIOBEPXHOCTEH.




— c(hOpMHUPOBAHHOCTh MPEJCTABICHUNA O TMpoLeccax |
SBJICHUAX, WMEIOUIUX BEPOATHOCTHBIN Xapakrep, 0
CTaTUCTHYECKHX 3aKOHOMEPHOCTAX B PEaJbHOM MHpE, 00
OCHOBHBIX TIOHATHAX 3JIEMEHTAPHOM TEOPUM BEPOSTHOCTEM;
yMEHUI HAaxOJIUTh 151 OLICHUBATh BEPOSTHOCTH
HACTYIUIEHMsSI ~ COOBITMMI B IPOCTEMIIUX MPaKTUYECKUX
CUTYyallUsIX © OCHOBHBIE XApaKTEPUCTUKHU CIIy4alHbIX
BEJINYMH; BJIQJICHUE HABBIKAMU MCIIOJb30BAaHUS T'OTOBBIX
KOMIIbIOTEPHBIX IIPOrpamMMm IPH PEUICHUU 3a]a4.

Paznien 4. DnemMeHTH KOMOMHATOPUKH.
Pazpnen 12. DOnemeHTsl  Teopuu
BEPOSITHOCTE M MaTeMaTUYECKOU
CTaTUCTHUKH.




TpeOoBanus k pe3yjJbTaram

YrnyOneHHbIH ypOBEHb

«CucreMHO -TCOPCTUYCCKUC PCIYIILTATHI»

Paszpnen I1. BbIMyCKHUK HAYYHTCH IV. BBINyCKHUK NOJYYHT
BO3MO’KHOCTh HAYYUThCS

Onementbl | —  CBOOOJHO  ONEPUPOBATh  TOHATHUSAMH: | — OnepupoBaTh MOHATUEM
TEOpUHU KOHEYHOE MHOKECTBO, MHOYKECTBO, OJJIEMEHT | OIIPEACIICHUs, OCHOBHBIMU BHJIAMHU
MHOXECTB | MHOJKECTBA,  IIOJMHOKECTBO,  IIEPECEUYCHUE, | ONIPEACICHNNH, OCHOBHBIMH BHJIAMHU
u 00BbeAMHEHNE U Pa3HOCTh MHOXECTB, YHCIIOBBIE | TEOPEM;
MaTeMaThd | MHOKECTBA Ha KOOPAMHATHOW NPAMOM, OTPE3OK, | — MOHHMATh CyTh  KOCBEHHOTO
€CKOH WHTEpBAJN, MOJYWHTEPBAN, MPOMEKYTOK C | JOKA3aTeJIbCTBA,;
JIOTMKH BBIKOJIOTOU TOYKOH, rpaduyeckoe | — ONEepUpPOBATH MOHATUIMU CUETHOI'O

MIPEACTABICHUE MHOXKECTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

— 3aJaBaTb MHOXECTBA IEPEUUCICHUEM H
XapaKTEPUCTUYECKUM CBOKCTBOM,;

— OomepupoBaTb NOHSTHUAMHU: YTBEPXKICHHE,
OTpULIAaHUE YTBEPHKJIEHUS, UCTUHHBIE U JIOXKHbIE
YTBEPKICHUSI, NPUYHMHA, CJIEICTBUE, YaCTHBIN
cirydail oOIIero yTBep:KIeHus, KOHTPIPUMED;

— MpOBEpATh  MPHUHAUICKHOCTh  BJIEMEHTa
MHO)XECTBY; — HaXOJWUTh IE€pecedeHre Hu
o0beMHEHHE MHOXXECTB, B TOM  4YHUCIIE

MPE/ICTaBICHHBIX TIpagUueckd Ha YHCIOBOM
MPSAMOM ¥ Ha KOOPAMHATHOM MJIOCKOCTH;

— IPOBOJUTH JOKA3aTEIbHbIE PACCYXICHUS IS
000CHOBAaHUSI UICTUHHOCTHU YTBEP>KICHHI.

B noBcegHeBHOM KU3HM M TPU HU3Y4YEHUHU
JOPYTUX IMPEIMETOB:

— HCHOJIb30BaTh YHUCJIOBBIE MHOXECTBA Ha
KOOpJIMHATHOM MOpsIMOM M HAa KOOPAUHATHOM
IJIOCKOCTH ISl OIMCAHUS PEAIbHBIX IMPOIIECCOB
U SIBJICHUI;

— TPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHUS B
CUTYalMSIX TOBCETHEBHOW KU3HU, MPU PELICHUU
3a/1a4 U3 JIpyrux NpeaMeToB.

1 HECUETHOI'O MHOXKECTBA,

- HpI/IMeHSITI) METOO MaTeMaTI/I‘-IGCKOI\/’I
AHIYKIUA s MPOBEACHUSA
pacCyXJIeHU M JOKa3aTeIbCTB U MPHU
pEIIeHUY 3a1a4.

B noBcenHeBHOW JKHU3HM H TpH
U3YYEHUU APYTUX IIPEAMETOB:

- HCIIOJIE30BaTh TEOPETHUKO-
MHOKECTBEHHBIHN SI3BIK M SA3BIK JIOTHKHU
JUTSI OTIMCAHUs PEATbHBIX TIPOILIECCOB H
SIBJICHUH, TIPU PEIICHUH 3a7a4 JPYTUX
y4eOHBIX MPEMETOB.

Yucna "
BBIPAKECHUS

- CBO6OI[HO OIICPUPOBATDH HNOHATUAMUA:
HaTypaJlbHOC YHCIIO, MHOKCCTBO HATYPAJIbHBIX
YUCCJI, ICI0C YUCI0, MHOXCCTBO LCIBIX YHCCI,

OOBIKHOBEHHass  JpoOb, JAecATHYHAs  JpoOb,
CMEIIaHHO€  YHCJO, palMOHAJIBHOE  YHCIIO,
MHO>KECTBO panMoHaIbHbBIX qucer,
UppalMoOHAIbHOE YHUCIIO, KOpPEHb CTENEHH N,
JeWCTBUTENBHOE quCIIo, MHOXECTBO
JNEUCTBUTENBHBIX  4YHCEeN,  IeoMeTpudecKas
UHTepIpeTanus HaTypaJIbHBIX, LEJBIX,

pallnOHAJIbHBIX, JEeNCTBUTEIBHBIX qUuCCII;
— IIOHMMaTh M OOBACHATH pasHuny MCEKAY

— ¢BOOOHO OIIEPUPOBATH YMCIOBBIMHU
MHOYKECTBAMH TIPU PEIICHUH 3a]1a4;

— TIOHMMAaTh TPHUYUHBI U OCHOBHBIC
uaeu pacuIpeHust YUCITOBBIX
MHOJKECTB;

— BJIAJETh OCHOBHBIMH IOHSTHSIMHU
TEOPUH JICTUMOCTH TIPU  PEUICHUU
CTaHJAPTHBIX 33]1a4;

— WMeTh 0a30BbIC MPEICTABICHHUS O
MHO’KECTBE KOMIUIEKCHBIX YHCET;

- CcB00OIHO BBITOJIHATD
TOXECTBEHHEIE npeoOpa3oBaHus

7




MO3ULIMOHHOW W HENO3UIIMOHHON CUCTEMAMU
3aIIUCHU YHCEIT;

— MEPEBOJAUTDH YUCJIA U3 OJTHOM CUCTEMBI 3aIUCH
(cucTeMbl CUMCIIEHUS) B APYTYIO;

— JOKa3plBaTb M HCHOJI30BATh IPU3HAKU
JNEIUMOCTH CYMMBI W TIPOU3BEICHUS TpH
BBITIOJTHEHUH BBIYUCICHUN U PEIICHUH 3a/1a4;

— BBINOJHATh OKPYIVICHHE PAIMOHAIBHBIX W
HWPPALUOHAIBHBIX YUCEN C 3aJAHHON TOYHOCTBIO;
— CpaBHUBATH JCHCTBUTEIIHHBIC YHCIIA PA3HBIMU
crocodamu;

— YHOPSAOYMBATH YHUCIA, 3AlUCAHHBIE B BUIE
OOBIKHOBEHHOM W JACCSITHYHOWU ApoOH, dYHUCIa,
3alMCaHHbIe c HCIIOJIb30BaHUEM
apu(METUYECKOT0 KBAJPATHOTO KOPHS, KOPHEH
CTENeHH OoJIbIIE 2;

— Haxoautb HOJ] u HOK pasubeiMu crioco6amu u
HCMOJIb30BATh UX MPH PEIICHUH 33]1a4;

— BBITIOJIHATh BBIYUCIICHHS W TIPEOOpa3oBaHUS
BBIDQXKEHUM, COAEpKAIUX JCHCTBUTEIbHBIE
yucia, B TOM 4YHCJIE€ KOPHH HATypaJbHBIX
CTCIICHEH

— BBINOJIHATH CTaHAAPTHBIE TOX/IECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
Jorapu(pMUUECKUX, CTEIIEHHBIX,
HMPPALMOHAJIBHBIX BBIPAXKEHUH.

B mnoBcegHeBHOW KWU3HM W TPU  H3YyYECHHUH
JOPYTUX MPEIMETOB:

— BBINOJHATHL M OOBSACHATH  CPaBHEHHE
pe3yNbTaTOB  BBIYUCICHUH  TpU  PEUICHUH
MPaKTUYECKUX  3ajad, B TOM  4HCJe
NPUOIMKEHHBIX ~ BBIYHMCIICHUI, UCHIOJIb3YS
pasHble crocoObl CPaBHEHHI;

—  3amuChIBaTh,  CpPaBHUBATh,  OKPYIJIATH
YHCIIOBbIE JaHHBIE pEaJbHBIX BEIUYUH C

HCIIOJIb30BAHHUEM PAa3HbIX CUCTEM U3MCPCHUS;
— COCTABJIATb U OUCHHUBATL PA3HBIMU crocodamu

TPUTOHOMETPHUYECKUX,
aorapu(HMUUECKHX, CTENICHHBIX
BBIPAKCHUM;
— Biagetb  ¢Gopmynoid  OuHOMA
Hrrorona;

— TPUMEHATh TPHU PEIICHUW 3a1ad
TEOpEMY O JIMHEWHOM IPEACTABICHUU
HOJ;

— TPUMEHATh TPHU PEIICHUH 3a1ad
Kuraiickyto Teopemy 00 ocTaTkax;

— TPUMEHATh TPHU PEIICHUH 3a7ad
Manyro Teopemy depma;

— YMETh BBITIOJHATH 3alUCh YHCIIA B
MO3UIIMOHHON CHCTEME CUHCIICHUS;

— TPUMEHATh TPHU PEIICHUH 3a7ad
TEOPETUKO-YHCIIOBBIC byHKIHAH:
YHCIIO U CyMMa JICTUTENeH, (PyHKITUIO
Ditnepa;

— TPUMEHATh TPHU PEIICHUH 3a7ad
LEenHbIe Ipoou;

— TPUMEHATh TPHU PEIICHUH 3a7ad
MHOTOWIEHBI C JICHCTBUTCILHBIMH W
HEIBIMH KOAPPUITUEHTAMH;

— BJIaJICTh MOHATHSIMHU IPUBOJUMBIN U
HEIPUBOIUMBIN MHOTOYJIEH u
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

— MPUMEHSATh NpPU pELIeHUuH 3a7ad
OCHOBHYIO TeOpeMy anreopsl;

— MNPUMEHSTh NpPU pELIeHUU 3ajad
npocTeimue (QyHKIMH KOMIUIEKCHOM
MEPEeMEHHON Kak TeOMEeTpHuYecKue
npeoOpazoBaHMsL.

YHCIIOBEIE BBIpKCHUS pu pelIcHIN
MPaKTUYECKUX 3aJad © 3afad U3 JPYrux
y4eOHBIX MPEAMETOB.

VYpaBHenuss | —  CBOOOJHO  ONMEPUPOBATh  MOHATHSAMHU: | — CBOOOJHO OMpENENATh THI U

U ypaBHEHHUE, HEPaBEHCTBO, paBHOCHUIILHBIEC | BRIOUPAThH METO/I pelIeHus

HEPAaBCHCTB | ypaBHEHUST W  HEPAaBEHCTBA,  YpaBHEHHE, | MOKA3aTENbHBIX U JOrapu(PMHUECKUX

a SIBJISIFOLLEECS. CJEAICTBUEM JPYroro ypaBHEHMs, | ypaBHEHUN n HEPaBEHCTB,
yYpaBHEHHUS, paBHOCHJIBHBIE HAa MHOXECTBE, | HPpPAIlMOHANBHBIX  ypaBHEHUH H
paBHOCHIIbHBIE TPEOOPa30BaHMsI YPABHEHHUIA; HEPaBEHCTB, TPUTOHOMETPUUYECKUX
— pemiath pasHble BHIBl YPAaBHEHWH ¥ | YPABHEHUH U HEPABEHCTB, MX CHCTEM,
HEpPaBEeHCTB M HX CHCTeM, B TOM 4YHCJIE | — CBOOOJHO  pemarb  CHCTEMBI

HEKOTOpble ypaBHeHUs 3-ii U 4-il cremneHew,
JIpoOHO-pallMOHATILHBIE U UPPALMOHAIIBHEIE,
- OBJIAJIETh OCHOBHBIMU TUIIAMHU

JIMHEUHBIX YPaBHCHUMN;
— pelIaTh OCHOBHBIEC TUIIbI YPABHEHUU
Y HEPABEHCTB C lIapaMeTpamu;
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[I0Ka3aTEJIbHbIX, JOrapu(pMHUUECKHX,
UppalMOHAJIbHBIX, CTENEHHBIX YpPaBHEHUH H
HEpPABEHCTB M CTaHAAPTHBIMH METOJaMHM MX
pELIeHUH U IPUMEHATh UX IIPU PELICHUU 3ajay;
— TINpUMEHATH TeopeMy be3dy Kk pemeHuro
YPaBHEHUM; — IPUMEHATb TeopeMy Buera mis
pelIeHNs HEKOTOPBIX YPaBHEHUN CTEIEHM BBIIIE
BTOPOW;

— IOHHUMATh CMBICJI TEOPEM O PAaBHOCHJIBHBIX U
HEPaBHOCHJIBHBIX MPeoO0pa3oBaHUsIX YypaBHEHHI
U YMEThb UX JJOKa3bIBaTh;

— BJaAETh METOJaMM pEIIEeHUs YpaBHEHU,
HEpPaBEHCTB M HUX CHCTEM, YyMETh BBIOMpAThH
METO/1 pelIeHus1 1 000CHOBBIBAThH CBOM BBIOOD;

— HCNOJb30BaTh METOJ HHTEPBAJIOB  JUIS
pelleHNs HEepaBEeHCTB, B TOM 4HCIE ApOOHO-
palMoOHaJbHBIX W  BKJIIOYAIONMX B  cedd
HppalMOHAJIbHBIE BHIPAKEHUS;

— pewmars anredpauveckue ypaBHEHUA U
HEpaBeHCTBA M HX CHUCTEMBI C TapaMeTpaMu
anredpandeckuM U rpaguueckuM MeTo1aMu;

— BJIQJIETh pPa3HbIMM METOJAMU JOKa3aTelIbCTBA
HEPABCHCTB;

— pelaTh YpaBHEHMS B LEJIBIX YACTIAX;

— n300pakaTb MHOJKECTBA Ha IUIOCKOCTH,
3a/1aBa€MbIC yPaBHEHUSIMU, HEPABCHCTBAMM U UX
CHUCTEMAaMHU;

— CBOOOZHO UCIMOJIB30BaTh TOXIECTBEHHBIE
peoOpa3oBaHUs INPU PELIEHUH YpaBHEHUH WU
CUCTEM YPaBHEHUH.

B noBcenmHEeBHOW KW3HM W IIPU H3Y4YECHUU
IPYTUX NPEIMETOB:

—  COCTaBJIATh W pelaTb  YPaBHCHMI,
HEPABEHCTBA, UX CHUCTEMBl IIPU PEIICHUN 3ajay
JPYrux y4eOHBIX MPEIMETOB;

—  BBINOJHATH  OLEHKY  IPaBIONOA00MS
pe3yJIbTaTOB, IOJIyYAa€MBIX IPU  PELICHUU
Pa3IUYHBIX YPaBHEHUM, HEPABEHCTB U UX CUCTEM
OpU  pelleHuH  3a7ady  JApYyrux  y4eOHbIX
IIPEIMETOB;

— COCTaBJIAITb M pellaTb ypaBHEHUS W
HEpPAaBEHCTBA C IapaMeTpaMu IIpU PpPELICHUH
3aja4 ApYrux y4eOHbIX IPEIMETOB;

— COCTaBJIATb ypaBHEHHUE, HEPABEHCTBO WM HUX
CHUCTEMY, OIMCBHIBAIOIINE PEATbHYI CHUTYalHIO
WIM TNPUKIAJHYI0 3aJady, HWHTEPIPETUPOBATH
MIOJIy4YEHHBIE PE3YJIbTAThI;

— HCIIOJIb30BaTh IMPOTPaMMHBIE CPEJICTBA IIPU
PELIEHNH OTJIENbHBIX KJIACCOB YPABHEHUH U
HEPABEHCTB.

— MPUMEHATh IIPU PELICHUM 3a1ad
HepaBeHcTBa Komm - ByHsAKOBCKOTO,
bepnymu;

— UMETh IIPEICTABICHUE 0
HEPaBEHCTBAX  MEKIYy  CpPEIHUMH
CTEIICHHBIMHU.

OyHKIMU

— BrnageTre NOHATHUSAMU: 3aBUCHUMOCTH BCJIMYMH,

— BJIAACTh IIOHATHCM aCHUMIITOTbBI H
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GyHKIMS, apryMeHT U 3HaueHue (yHKuuH,
001acTh ompeAeseHuss U MHOXECTBO 3HAYCHUU
¢byHkuuu, TpaguK  3aBUCHUMOCTH, Tpaduk
¢byHkuuu, HymM — QYHKIUH,  IPOMEXYTKH
3HAKOINOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM
NPOMEXYTKE,  yObIBAaHME  HA  YHCJIOBOM
MIPOMEXYTKE, HaumOOJblIee U HaUMEHbIIee
3HaYeHne (YHKIUU HA YHCIOBOM IPOMEKYTKE,
nepuoandeckas (GyHKIHS, TMEepHOA, YeTHAs H
HedeTHast QyHKIMH; YMETh IPUMEHSTD 3TH
MOHATHUS TIPU PEIICHUH 3a/1a4;

— BIQJIETh TIOHSATHEM CTeNeHHas (YHKIUS;
CTpoWTh €e TpapuK U YMETb TPUMEHATH
CBOMCTBa CTENEHHON (YHKIMM TpU pPEIICHUU
3azay;

— BJIAJICTh MOHATUSIMU TOKa3aTeNbHas (YHKIIHS,
OKCTIOHEHTa; CTPOHUTh WX TpapuKH U YMETh
MPUMEHSITh CBOMCTBA MOKa3aTeNbHON (QyHKUIUU
MIpH PEIIeHUHN 3a71ay;

—  BIQJETh  TOHATHEM  JorapudmMudeckas
GbyHKIMSA; CTpoUTh ee rpaduk U yMmMeThb
MPUMEHSTh CBOMCTBA JorapuMUIecKon
(YHKIMY pU pELIeHUH 33/1a4;

— BIAJETh MOHATUAMH TPUIOHOMETPUUYECKHE
GyHKIIMM; CTPOUTh HX TpaduKkd U yMETh
IPUMEHATh  CBOICTBA  TPUTOHOMETPUYECKUX
(byHKIMIA pY pEIICHUH 33714,

— BIAACTh TOHATHEM oOpaTHas QYHKIUS,
IIPUMEHSATh 3TO NOHATHE NIPU PELICHNUN 337124,

— INPUMEHATh IPU pEIICHUU 3aJad CBOMICTBA
GbyHKUUI: YETHOCTb, HEPUOIUYHOCTb,
OrPaHUYEHHOCTb;

—  [pPUMEHATh  NpU  pEUleHHH  3ajad
npeoOpazoBaHus TpadUKOB (YHKITUH;

- BJIAJETh HNOHATUSAMHI quCcI0Bas
MOCJIEI0BATEIbHOCTD, apupmeTnyeckas U
reoMeTpUYEcKasi MPOrpeccus;

— NPUMEHATh IPU PELIEHUM 3a/1a4 CBOMCTBA U
NPU3HAKK apU(METHUYECKOH U I'e€OMETPUYECKOM
MPOTPECCUN.

B noBcenqHeBHOM JKM3HM M IpU HU3YyYEHUHU
JPYruX y4eOHBIX MPEIMETOB:

— OTpeAENATh 10 TpadyKaM U MCIIOJIB30BaTh JUIS
pelieHust  NPHUKJIAAHBIX  3aJad  CBOMWCTBA
peambHBIX ~ TIPOLIECCOB M 3aBUCUMOCTEH
(HanOonbpIIME W HAMMEHbIIME  3HAYEHMUS,
NPOMEXYTKM  BO3pacTaHus U yObIBaHHUSA
(YHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
ACHMIITOTBI, TOYKH Iepernoda, nepuo 1 T.11.);

— MHTEpIPETHPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAaKTUYECKON CUTYaInH;

YMETh €ro MPHUMEHSATh NpPU PElICHUU
3ajady;

— TPUMEHATH METOIBl  PEUICHHUs
IPOCTEHIINX mddepeHnnanbHbIX
YpPaBHEHUH NIEPBOTO M  BTOPOIO
HOPSAKOB.
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— ompenensaTe Mo rpadukaMm MpocTeime
XapaKTepUCTUKH TEPUOJUYECKUX IPOIECCOB B
OMOJIOTUHN, SKOHOMHKE, MY3bIKE, PaJUOCBSI3U U
Jp. (amIumTya, NeEpUuoa U T.1L.).

Cratuctuk | — OnepupoBaTh OCHOBHBIMH OINUCATEILHBIMH | — HMETH [IPEACTABIICHUE o]
a W TCOPHS | XapaKTEPUCTUKAMU YHUCIOBOTO Habopa, | LEHTPaILHOM MPEeIeTHLHON TeopeME;
BEPOATHOCT | IOHATUEM  TIE€HEpaIbHas1  COBOKYNHOCTb M | — AMETh [PEACTABIICHUE 0
€M, JIOTHKa | BRIOOPKOW U3 Hee, BBIOOPOYHOM ko3 dunmenTe
u — ONEpUpOBaTh TMOHATHUAMHU: YACTOTA M | KOPPEJSIUMU U JIMHEHMHON perpeccuu;
KOMOHMHATO BEPOSITHOCTh COOBITHS, CyMMa W IMPOU3BEIACHHUE | — HMETH MPEACTABIICHUE 0
puka BEPOSITHOCTEH, BBIYUCIIATh BEPOATHOCTH | CTATUCTHYECKUAX TUITOTE3aX u
COOBITHH HA OCHOBE moacyera yucjia uCxoa0B, IPOBEPKE CTATUCTUYECKOMN THUIIOTE3bI,
- BJIAJIETH OCHOBHBIMU MOHATUSMH | O CTATUCTUKE KPUTEPUA U €€ YPOBHE
KOMOMHATOPMKM M YMETh MX NPHMEHATh IPH | 3HAUMMOCTH; — UMETH IPEICTABICHUE
pelenun 3aaay; 0 CBsA3U OMITUPUYECKUX a
— HWMETh TMpejACTaBiIeHHE 00 OCHOBAaX TEOPUM | TEOPETHUECKHUX paclpeleeHu;
BEPOSITHOCTEM; - HMETH NpeaCTaBICHUE 0
— HWMETh TPEJACTABIICHHE O JUCKPETHBIX W | KOJUPOBAaHWUM, JIBOMYHOM  3aINCH,
HENPEPBIBHBIX  CIYYalHBIX  BEJIMYMHAX U | IBOMYHOM JEPEBE;
pacupeneneHnsax, 0 HE3aBUCUMOCTH CIIyJaWHBIX | — BJIAJe€Th OCHOBHBIMHM IIOHATHSIMH
BEJINYMH; teopun rpadoB (rpad, BepiuHa,
— WMETh TIPEJACTABJIICHHE O MAaTeMAaTHYeCKOM | peOpo, CTENEeHb BEpIIUHBI, TYTh B
0’KMJIaHUH U JTUCIIEPCUU CITyYalHbIX BEJIUYMH; rpade) U yMerb MNPUMEHATh HX HpU
— HUMETh TIPEACTABJICHHE O COBMECTHBIX | PCIICHUHU 3a4ad;
pacnpeneneHusax Ci1y4aiHbIX BEJINYUH; — UMETh MPEACTABIIEHUE O IEPEBBAX U
— MOHUMAaTh CYTh 3aKOHa OOJIbIIMX YHCENl U | YMETh TPHUMCHATh TPU  PCIICHUH
BBIOOPOYHOTO METOJ1a U3MEPEHUS BEPOSTHOCTEH; | 3a/1a4;
— MMCThb IMPCIACTABJICHUEC O HOPMaJIbHOM | — BJAACTh MOHATHCM CBA3HOCTH H
pacupeneireHnn W [IpUMEpPax  HOPMAaJIbHO | YMETh NPUMEHSATD KOMITOHCHTBI
pacipeieNeHHbIX CIyYaiHbIX BEJIUYMH; CBSI3HOCTH IIpH PELICHUU 3a/a4Y;
— UMEThb [MPEACTABIEHUE O KOppEeJsUUU | — YMETh OCYIIECTBIATH IIYyTH 10
CIIy4ailHbIX BEJIMYUH. pebpam, 00xoapl pebep U BepIIMH
B nOBCeHEBHON JKW3HUM M IpU U3ydeHuu | Tpada;
JpYyrux npeaMeToB: - HMETH [IPEACTAaBICHUE 00
— BBIYHCJIATH WIIM OILEHWBATh BEPOSTHOCTH | DMIEPOBOM U TaMUJILTOHOBOM IIyTH,
COOBITUH B PpEALHON JKHU3HHU; BBIOMpaTh | UMETh TMPEICTABICHUE O TPYAHOCTH
METOObl  MOAXOIAIIETO IIpEaCTaBICHUSA U | 3ala4¥  HaXOXACHHA TI'aMHIJIIbTOHOBA
00pabOTKH JaHHBIX. IyTH;
— BIIAJECTh IOHATHAMHU KOHEYHBIE U
CUETHBIE MHOXECTBA U YMEThb WHX
NPUMEHATH IIPU PELIECHUN 3a4aY;
- YMETh [IPUMEHSTH METOJ
MAaTeMaTUYECKON UHIYKLINH;
— yYMETb  MPUMEHATH  IPUHLMUII
Jvpuxie npu pemesuu 3aaad.
TexcroBbie | — Permate pasHble 3aJa4d  MOBBIIICHHON
3a1a4u TPYIHOCTH;

— AHAJIM3UPOBATH YCIIOBHUC 3a1a4U, BBI6I/IpaTL
OINTUMAaJIbHBIN METO peUICHUsA 3aaa4u,
paccMaTpuBasa pa3InIHbIC METObI;

— CTPOUTH MOJICJIb PCIICHUA 3ala4U, MPOBOANUTH
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JI0Ka3aTeIbHbIC PACCY)KJICHUS MPH PEIICHUH
3a/1a4u;

— pemarb 3amaud, TpeOyromue nepedopa
BApHAHTOB, TIPOBEPKH  YCIOBUH,  BBIOOpA
ONTUMAJIBHOIO PE3yJIbTaTa;

—  AQHQJIA3UPOBaTh W HHTEPIPETUPOBATH

MIOJIyYEHHBIE pEIICHUs] B KOHTEKCTE YCIIOBUS
3aJ1auu, BbIOMpATh pelieHus, HE
[IPOTUBOpPEYAIINE KOHTEKCTY;

— [IEPEBOIUTH MPHU PELICHUH 3a/1a4H
nHpopmanuio u3 OAHONW (GOpMBI 3alKcH B
JIpYrylo, HCIOJb3ys MpU  HEOOXOIUMOCTH
CXEMBbI, TaOJINLIbI, TPAQUKH, THATPAMMBI.

B noBcegHeBHOM KWU3HM W TPU HU3Y4CHUH
JPYTUX NPEIMETOB:

— pemath NpPaKTUYECKUE 3aJaud M 3a7a4d U3
JPYTUX IPEIMETOB.

I'eomerpus

— Brajets reoMeTprUYeCKUMH TOHATHAMHE ITPU
pelIeHNH 3a7ad ¥ IPOBEICHUN MaTEeMaTHIECKUX
pacCyXIeHNH;

- CaMOCTOSITENIBHO (dbopMynpoBaTh
OTIpe/IeICHUS TCOMETPHUYECKUX buryp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX CBOMCTBax H
MpU3HAKaX  T'EOMETPHUYECKHUX buryp u
000CHOBBIBATh WJIM OINPOBEPraTh UX, 0000mIATH
WM KOHKPETHU3UPOBATh PE3Y/bTaThl Ha HOBBIX
Kjaccax (uryp, TpOBOAUTH B  HECIOXKHBIX
ciydasx KinaccupuKanuo (Guryp mno pazaudHbIM
OCHOBAHUSIM;

— HCCIIEeIOBaTh YEPTEXKHU, BKIIIOUAss KOMOUHAIMU
¢buryp, u3BIEKaTh, HMHTEPOPETUPOBATH U
peoOpa3oBHIBATH nHpopmaIuto,
MIPEJICTABICHHYIO HA YepPTEkKax;

- peuarthb 3a/1aun reOMEeTPUYECKOro
COJIep’KaHus, B TOM 4YHCIIE B CUTyalHsX, KOTIa
QITOPUTM pEIICHUS HE CJIeAyeT SBHO U3
yYCIOBUS,  BBINOJHATH  HEOOXOAMMBIE IS
pelIeHns 3a/1a4yl JOMOJHUTENbHBIE TTOCTPOCHUS,
HCCIIEeI0OBAaTh BO3MOXKHOCTh IPUMEHEHUSI TEOPEM
1 hopMyn AJis peleHus 3aaay;

— yMmetb (QOpMYyIHpOBaTH H
reOMEeTpUYECKUe YTBEPKICHUS;

— BJAJIETh MOHSATUSMHU CTEPEOMETPUU: MPHU3MA,
napajuieNienumnea, mupamMuIa, TeTpadip;

— WMeTb TpeACTaBleHHus 00  akcuomax
CTEepEOMETPUU U CIEACTBHUSIX W3 HHUX U YMETh
MPUMEHSTH UX MPU PELICHUU 3a/1a4;

— yYMEThb CTPOWTH CEYEHHUS MHOTOTPAHHHUKOB C
WCIOJIb30BaHUEM PAa3JIMYHBIX METOJIOB, B TOM
qHcIie U METOia CIIE/IOB;

— UMETh TPEJCTABICHHE O CKPEUUBAIOIIUXCS

JO0Ka3bIBaTb

— Wwmers  mpencraBienue 00
aKCHOMATHYECKOM METOJIE;

— BJIAJACTH IIOHATUEM I‘eOMeTpI/I'-IeCKI/Ie
MeCTa TOYEK B IIPOCTPAHCTBE U YMETH
HpI/IMeHHTB X 11 pemeHI/m 3aaa4,

— yYMETh TNPUMEHSTH JUIsl PEIICHHS
3aga4 CBOICTBA IJTOCKHAX u
JIBYTPAHHBIX  yIJIOB, TPEXTPAHHOTO
yriia, TeOPEMbl KOCUHYCOB M CHHYCOB
JUTSI TPEXTPAHHOTO YTJIa;

- BJIAJCTh MOHSATHEM
NEePIEHANKYIIPHOS CEYCHUE TPU3MBI
U YMETh NMIPUMEHSATH €r0 MPHU PEIICHUH
3a7a4;

- HUMCETb MNpEaACTaBJICHUC
I[BOP'ICTBGHHOCTI/I IMIPpaBUJIbHBIX
MHOTI'OI'PAaHHUKOB;

— BJIQJICTh TIOHATHSAMU IIEHTPAIBHOE U
napajyieIbHOE  IMPOCKTUPOBAHUE U
NPUMEHATh HMX TMPU  TOCTPOCHUH
CEYCHUN MHOTOTPAHHUKOB METOOM
MIPOEKITUH;

— HWMETh TNPEJCTaBICHUE O Pa3BepTKE
MHOTOTPaHHUKA M KpaTyailllieM IyTu
Ha MOBEPXHOCTU MHOTOI'PAHHMKA;

- HUMCTb MMPEACTaBJICHUC 0
KOHHYCCKHUX CCUCHUAX,
- HUMCTb MMPEACTaBJICHUC 0

Kacaromuxcs cepax U KOMOMHALUU
TEJI BpAIICHUsI U YMETh IPUMEHATh HX
IpU PELIeHNN 33/1aY;

— TOpPUMEHSATh TNpPH pelIeHUH 3a1ad
dopMyny paccTOSIHUA OT TOYKH JO
IJIOCKOCTH;

12




MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh YTOJI
U PacCTOSIHUE MEX]ly HUMH;

— TPUMEHATH TEOPEMBl O MAPAUICTHLHOCTH
OpSIMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE IMPH
pelIeHNN 3a1a4;

- YMETh MIPUMEHSTh napaulenbHOe
MIPOEKTUPOBAHUE JUIsl U300paXxkeHus: GUryp;

— yMETh TMPHUMEHATh NEPHEHANKYISIPHOCTH
MPSIMOH U TUIOCKOCTH TIPH PEIICHUH 3a]1a4;

—  BIageTb  TOHATUSMH  OPTOTOHAIBHOE
MPOEKTUPOBAHNE, HAKIOHHBIE W WX MPOEKIUH,
YyMETh  TNPHUMEHATh  TEOpeMy O  Tpex
MEPIIEHINKYIISIPaxX MPHU PEIICHUH 3a/1a4;

— BIAJETh TOHATHSAMH DPACCTOSHUE MEXIY
¢burypamu B IIPOCTPAHCTBE, o0t
MEPIICHAUKYIISP JIBYX CKPEUIMBAIOIINXCS
NpSIMBIX M YMETh NMPUMEHSTh UX MPH PEIICHUH
3ajad;

— BIIQZICTh TIOHSATHEM YTOJ MEXIY MPSIMOW H
TUIOCKOCTBIO M yMETh MPHMEHSATh €ro IpH
peleHNN 3a1ag;

— BJAJETh MOHSATHAMHU JBYTPAHHBIA YrOJI, YTOJ
MEXJy  IUIOCKOCTSIMM,  NEpHEeHIUKYJISPHbIE
IUIOCKOCTU ¥ YMETh IIPUMEHSATh UX NIPH PEILICHUH
3ajay;

— BJIQIETh NMOHATHUAMU NPU3Ma, MapaliesenuIes
U IPUMEHSTHh CBOMCTBA Mapajulelenunena IMpu
peLLIeHUH 3a]1a4;

—  BJaJeTb  IOHATHEM
napajiesienunes |
peLLeHNH 3a1a4;

— BJIQZIETh MOHATHEM IPSIMOYIOJIbHBIN MUPAMUJ,
9JIEMEHThl NPaBUJIBHOM NHMpaMHIbl U YMETh
IIPUMEHATh UX NIPH PELICHUH 3a]ay;

— HMeTh HpejcTaBiIeHHE O Teopeme Oiliepa,
IIPABUIIbHBIX MHOTOI'PaHHUKAX;

— BIIQJIETh IOHATHEM IUIOIAAM IOBEPXHOCTEH
MHOTOI'PaHHUKOB M YMETb NPUMEHSTH €ro IpH
pellIeHNH 3a1a4;

— BJIaJeTh IMOHATUSAMHU  Teja  BpAILEHUsS
(UMIMHIpP, KOHYC, ap U cdepa), UX CEUCHUs U
yYMETh NPUMEHSTh UX IIPU PELISHNH 33/1aY;

— BJAJeTh MOHATHSAMM KacaTellbHbIE MpPSMbIC U
IUIOCKOCTU ¥ YMETh NPUMEHSTh U3 NPU PEIIeHUH
3ajauy;

— WMETh TMPEJCTAaBIICHUS__O BIHCAHHBIX U
ONMCAHHBIX cepax U YMETb NPUMEHATh UX MPH
pelIeHNH 3a1a4;

— BIIQJETh TMOHATUAMH 00BEM, OOBEMBI
MHOTOT'PaHHHUKOB, T€J BpallleHUs M IPUMEHSTb
UX IIPU PELIeHUH 3371a4;

MPAMOYTOJIbHBII
OPUMEHSTh €ro IMpH

— BIIQJECTh Pa3HBIMU  CHOCOOAMH
3aJaHus Hp?IMOfI YPpaBHCHUSAMHU U
yMETb INPUMEHATh IIPU  PELICHUHU
3ajay;

— INPUMCHATHL HIpHU PCIICHUU 3adad U
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN
MCTOA U METO KOOPpAWHAT,

— UMETh Mpe/CTaBiIeHue 00 akcuomax

0o0beMa, IPUMEHATH (bopMyIIbl
00beMOB IPSIMOYTOJIBHOTO
napaJuleenuIesna, TIPHU3MBI "

NUpaMUIbl, TeTpadapa MpH pPEHICHUN
3a1ay;
- IPUMEHSITh TEOPEMBI 00
OTHOIIEHUSIX OOBEMOB TPH PEUICHUU
3a1ay;

- MPUMEHSTD WHTETpa TS
BBEIYHCIICHUS 00BEMOB u
MTOBEPXHOCTEN Tell BpallleHU,

BBIYUCIICHUS TUIOMIAAN C(hepruuecKoro
nosica 1 00beMa I1apoBOTo CJIOS;

— UMETH MPEACTABICHUE O JIBUKEHUIX
B IPOCTpaHCTBE:  MapaiieIbHOM
MEPEeHOCe, CUMMETPUU OTHOCHUTEIHHO
IJIOCKOCTH, LIEHTPAIbHONH CUMMETPHH,
MOBOPOT € OTHOCUTEIBHO MPSIMOM,
BUHTOBOM CUMMETpUH, YMETh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

— UMETh MpEeACTaBICHHE O IUIOUIaau
OpPTOTOHAJILHOM MPOEKINH;

- UMETh peJICTaBICHNE 0
TPEXIPaHHOM M MHOTOIPAHHOM YTJIE U
NPUMEHSTh CBOMCTBA IJIOCKUX YIIJIOB
MHOTOTPaHHOTO yIjla MpU PEIICHUU
3ajad;

— UMETh PEICTaBICHUS 0
npeoOpa3oBaHUU M0100US, TOMOTETUH
U yMEeTh IPUMEHSTh UX MPH PEHICHUU
3ajad;

— YMETb peuiaTh 3aJ1a4u Ha TIOCKOCTH
METOJaMU CTEPEOMETPUH;

— yMeThb TpUMEHATh  (POopMyIbI
00BeMOB  MIpU  pEUIeHMH  3ajay
OUpaMu/, JJIEMEHThl  MPaBUIbHON

nupamMuibl U yMETb MNPUMCHATH HX
IIpyu pCIICHUHN 3a4a4;
— UMCTb NPCACTABJICHHUC O TCEOPECME

Oiinepa, HPaBUIIbHBIX
MHOTOT'paHHHKAX;
— BIIAQAETh TOHATHEM  IUIOLIAAU

HOBCpXHOCTeﬁ MHOT'OTpaHHUKOB U
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— UMETh TMPEJICTABICHUE O Pa3BEePTKE LUIMHIPA
¥ KOHyca, IUIOMAIN TOBEPXHOCTH IWIMHIPA H
KOHyCa, YMEThb MNPUMEHATh WX TPHU PEHICHUH
3a/ad;

— WMETh MPEJICTaBJICHUE O IUIomaau chepbl H
YMETbh MMPUMEHSTH €T0 MPHU PEIICHUH 33134,

— yMeTh pemarh 3aJadd  Ha KOMOWHAIMH
MHOTOTPAaHHUKOB M TEJ BPALICHUS;

— HWMETh NPEICTABICHHE: 0 Tmoao0uu B
MPOCTPAHCTBE W YMETh pemiaTh 3aJadd  Ha
OTHOIIICHHE 00BeMOB " TIoaaen
MMOBEPXHOCTEH MOJOOHBIX pUryp.

B noeceonesnoti sorcusnu u npu uzyuenuu opyaux
npeomemos:

— COCTaBJISITh C HCITOJIb30BAHUEM CBOMCTB
TeOMETPUYECKUX  (Guryp  MaTeMaTHdecKue
MOJCNH JUIsl PEIICHUs 3aJa4d MPaKTHIECKOTO
XapakTepa M 3a/Jad M3 CMEXKHBIX JIACIUTUINH,
HCCIIeIOBATH MOJTyYCHHBIC MOJICITN u
HHTEPIPETUPOBATH PE3YIIbTAT.

YMETh NMPHUMEHSTH €ro MPHU PEIICHUH
3aJ1a4;

— BJIAJICTh MOHATHSIMH TeJla BPAIICHUS
(uMnuHIp, KOHYC, map u cdepa), Ux
CCUCHHUS U YMETh NMPUMEHATh UX TPHU
pElICHHUH 33]1aY;

— BJAJCTh IOHATUSIMH KacaTelIbHEIC
npsiMble HW  TUIOCKOCTH H  YMETh
MPUMCHSITh U3 MIPU PEIICHUN 33]1aY;

— MMETh MPEICTABIICHUS O BIUCAHHBIX
U ONHCAaHHBIX chepax ©  yMETh
MPUMEHSITh UX MPU PEIICHUH 3a/1a4;

— BJIAJETh MOHATUIMHA 00BEM, 00BEMEI
MHOTOTPAaHHUKOB, TEJ BpAIICHUS U
MPUMEHSITh UX MPU PEIICHUH 3a/1a4;

— UMETh TNPEJACTaBICHUE O Pa3BEPTKE
MWIMHIpPAa ©  KOHYyca, IUIOIIAJIN
MOBEPXHOCTH IWIMHIpPA W KOHYCA,
YMETh TPUMEHSATh WX TPH PEIICHUN
3a7a4;

— WMETh TPEJCTaBICHUE O IIOMIAIH
chepbl U yMETh NMPUMEHATH €ro TpH
pEIICHUY 3a/1a4;

— yMeTh pemarh 3a7a4d = Ha
KOMOWHAIIMM MHOTOTPAHHHUKOB U TEI
BpaIleHNUS,

— AMETh MPEJCTaBICHUE O MOJ00UH B
MIPOCTPAHCTBE U YMETh PEIIaTh 3aa4H
Ha OTHOILIEHHE O0BEMOB M ILIOLIAACH
MMOBEPXHOCTEH MOJOOHBIX (hUryp.

B noBcenHeBHOW JKM3HU M TIPH
W3YYCHUU JPYTHX MPEAMETOB:

— COCTaBISITh C HCIOJIb30BAaHUEM
CBOMCTB  TeoMeTpuyeckux  (uryp
MaTeMaTHYeCKue MO/JIeNH TUIS
pelieHus  3aJa4  MPAKTUYECKOTO
XapakTepa W 3a7ad M3 CMEXHBIX
JUCIUILINH, UCCIIEZIOBATh
MOJIy4YeHHbIE MO/JIeH u

UHTEPIPETUPOBATH PE3yNbTaT.

Bekropsl u
KOOpAWHAT
Bl B
IIPOCTPAHCT
BE

— Bnagets
KOOP/JMHATHI;
— YMETh BBINOJIHATH ONEPALUN HaJ BEKTOPAMH;
—  UCIIONB30BaTh CKAJSIPHOE IIPOU3BEICHUE
BEKTOPOB IIPU PELICHUH 3a/a4;

— TPUMEHATh YpaBHEHHUE TIOCKOCTH, (OPMYITY
paccTosiHUS MEXIYy TOYKaMH, ypaBHEHHE cepsl
IIpY PELLICHUH 3a]1ay4;

— IPUMEHATH BEKTOPBl U METOJ KOOpPAMHAT B
IPOCTPAHCTBE NIPHU PEIICHUU 3a/1a4;

TIOHATHUAMN BCKTOPHBI u ux

— HaXOJHTb 00BeM HapaJiieyjcnuIcaa
u TeTpas’apa, 3aJaHHBIX
KOOpAWHAaTaMH CBOUX BCPIIHNH;

— 3aJaBaTb NpAMYIO B IIPOCTPAHCTBE;
— HaXO0OUThb PACCTOAHUC OT TOYKHU HO
IJIOCKOCTH B CUCTCMEC KOOPAWHAT,

- HaxXoauTb  paCCTOAHUC  MCKIAY
CKpCHINBAOIINUMHUCA NIpsAMBIMH,
3aIaHHBIMU B CUCTEMC KOOpJAUHAT.
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— NPUMEHATh ypaBHEHUE IIOCKOCTH, (opmyry
paccTOsIHUSL MEXKJTy TOUKaMH, YpaBHEHHE CeEphbI
IIpU pELICHNUH 33]1a4;

— INPUMEHATh BEKTOPbI M METOJ KOOpAHMHAT B
IIPOCTPAHCTBE MIPH PEIICHUH 3a]1au.

Ucropus — Mmetp npencraBiaeHue 0 BKIAJE BbIAAIOIINXCA
MaTe€MaTuK | MaTEMATUKOB B Pa3sBUTHE HAYKH,
" — I[IOHMMATh pPOJIb MaTeMaTUKU B Pa3sBUTHHU

Poccumn.
Meronasl — Hcmonp3oBath OCHOBHBIC METOIFRI | — IPUMCHSTH MaTEMaTUYECKHUE
MaTEeMaTHK | JOKAa3aTeIbCTBA, IPOBOAWTH AOKA3aTEIBLCTBO U | 3HAHUA K HUCCIICIOBAHUIO
u OKpYKaroliero Mupa (MOJIeIMPOBAHUE

BBITIOJIHATH ONPOBEPKEHUE;

— IPUMEHATH OCHOBHBIE METOABI PEIICHUS
MaTeMaTH4ECKUX 3a/1a4;

— Ha OCHOBE MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH
B IPUpPOJE  XapakTEepU30BaTb KpacoTy H
COBEPUICHCTBO  OKpPYXAalOLIETO  MHpa U
MIPOU3BEICHNUI HCKYCCTBA;

— TOPUMEHATh IPOCTEHIIME  IPOrpPAMMHBIE
CpeicTBa M AJNEKTPOHHOKOMMYHUKAILIMOHHBIE
CUCTEMBI IIPH PEUIEHUM MaTEMaTHYECKHUX 3a/1ay;
— MOJIB30BaThCS MPUKIAJHBIMU IIPOTpaMMaMu U
IIPOrPaMMaMH  CHMBOJIBHBIX BBIYMCIICHHN JUIS
HCCIIEIOBAHUS] MAaTEMAaTUYECKUX OOBEKTOB.

Gu3MYEeCKUX  TPOIECCOB,  3a7auu
HKOHOMHUKH).
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MHHHCTEPCTBO OBPA30OBAHMSA 1 HAYKH KY3BACCA
TocynapcrBenHoe npodeccHoHaNbHOe 00pa30BaTeNbHOE YUpeKIeHHe

«KEMEPOBCKHIi IPO®ECCUOHAJBHO-TEXHUYECKUAN TEXHUKYM>»
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IIPOTPAMMA YYEBHOM TUCIUATLIAHBI
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(6a30Bast MOArOTOBKA, OCHOBHOE 00IIiee 00pa30BaHKE)
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PaccMmoTpena Ha 3aceiaHud METOJUYECKOTO
Cosera I'TI0Y «KemepoBckuii
npodecCUOHAIBHO-

TEXHHUYECKUN TEXHUKYM»

[Tpotokon Ne 10 ot «21» 05 2021 .

[Iporpamma yuebnoit aucuuminasel OYIIL.08 MaremaTuka pa3paboTaHa Ha OCHOBE
denepanbHOro0 rocyIapcTBEHHOIO 00pa3oBaTENBbHOIO CTaHJApTa CPEIHETOo OOIIero
oOpa3zoBanusa (nanee — OI'OC) u mnpumepHOH OCHOBHOM 00pa3oBaTelbHOU

porpaMMBbl JUCHUIUIAHBI CPETHETO 00IIETO 00pa30BaHuUs.

Opranuzanus-paspadoTunk:
['ocynapcTBenHoe npodeccroHaabHOe oOpazoBarebHOe YUpEeXKICHHE

«KemepoBckuit mpodeccroHaIbHO-TEXHUYECKUI TEXHUKYM.

ABTOpP-COCTABUTEIb!

Maabiruda Tanumna CepreeBHa, mnpemnojaBarelib  MaTEMaTHKU  BBICHIEH
kBanmmukanmonHor  kareropuun  I'TIOY  «KemepoBckuii  mpodeccroHaIbHO-
TEXHUYECKUU TEXHUKYM»;

Knsizea Aumca bopucoBHa, mpenojaBareidb TMEpBOM KBaIU(DUKAIMOHHON

kareropuu [ TIOY «KemepoBckuii mpodeccrnoHaIbHO-TEXHUUYECKUN TEXHUKYM.

17



COJIEP)KAHUE

. HOACHUTEJIBHAS 3AIIMCKA

. IMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI
YUYEBHON JTUCHUTLIMHBI

. CTPYKTYPA U COJAEP)KAHUE YUEBHOU
JANCIUIIJIMHBI

. CIIMCOK HCTOYHHUKOB

18

19

30



2. HOACHUTEJIBHASA 3AIIMCKA

Pabouasa nporpamma oOuieoOpa3zoBarenbHOM yueOHOW nucuumiauabl OVYILOS
MaremaTika mnpeaHa3HAau€Ha ISl U3YYCHUST MaTEMaTUKU B MPO(EeCCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyromux  oOpa3oBaTeIbHYIO
nporpaMMmy cpeaHero oo6miero oOpa3oBaHUs B TMpejesiax OCBOCHHS OCHOBHOM
npodeccuonansHoii oOpazoBarenbHol mporpammel CIIO (OIIOII CIIO) na 6asze
OCHOBHOT'O 00111er0 00pa30BaHus IpU MOATOTOBKE pabounX KaJpoB.

[Iporpamma paszpabotana B cootBeTcTBUU ¢ TpeboBanusmu OI'OC cpeanero
o01iero oOpazoBaHusl, MPEABSIBIIEMBIMU K CTPYKTYpPE, COJIEPIKAHUIO U Pe3yibTaTaM
OCBOCHHUSI  y4yeOHOW  JHWCIUIUIMHBI; Ha  OcHOBe [IpumepHOM  OCHOBHOM
o0pa3oBaTeIbHON MpOTpaMMbl  CpeaHEro oOmero oOpa3oBaHUs, OJ0O0PEHHOM
pemieHueM  QeaepasbHOTO  Y4eOHO-METOJAMYECKOTO OOBEAMHEHUs M0 OO0IIeMy
oOpazoBanut (mporokon ot 28.06.2016 Ne 2/16-3); Konmenuueit pa3Butus
MaTeMaTH4YEeCKOTO 00pa30BaHMs.

Conepxanue TporpaMMbl JUCHUIUIMHBI ~ HAMpaBIICHO Ha  JOCTH)KCHUE
CIeAYIOMIeH 1enu: obecredyeHne BO3MOXKHOCTH HCIIOJIB30BAaHUS MaTeMaTHYECKUX
3HAHUW U YMEHUW B TIOBCEIHCBHOM JKM3HU W BO3MOXXHOCTH YCIICIIHOTO
POJIOJDKEHUST 00pa3oBaHUsl MO CHENUATBHOCTAM, HE CBSI3aHHBIM C IPUKIAJIHBIM
UCIIONIb30BaHeM MateMmaTuku. OCBOEHHE CcOJepKaHUs TUCHMIUIMHBI MaremaThka
HAIPABJICHO Ha JOCTHKEHUE CIEAYIOUIUX 3a/4a4:

— copMHUpOBaTh MPEJCTABICHUS O MAaTEMATUKE KaK YHHUBEPCATHHOM S3bIKE HAYKH,
CpPEICTBE MOJICTUPOBAHUS SIBICHUW M TPOIECCOB, 00 WuAEIX M MeToaax
MaTEMaTUKU;

—  pa3BUThb  JIOTUYECKOE  MBIIUICHWE, [POCTPAHCTBEHHOE  BOOOpa)KeHHE,
ANTOPUTMUYECKYIO  KYJIbTYpYy, KPUTUYHOCTh  MBIIUICHHS HAa  ypPOBHE,
HEeoOXoauMOM i Oyaymiedl npodecCHOHAIBHOM JEATeIbHOCTH, a TakkKe
MOCJICTYIOIIETO 00YUCHNS,;

— BOCIUTATh CPEICTBAMH MATEMAaTHKH KYyJIbTypy JUYHOCTH, TIOHUMAaHUE
3HAYMMOCTH MAaTE€MAaTUKH JJI HAYYHO-TEXHHUYECKOTO IMPOrpecca, OTHOIICHUE K
MaTeMaTUKe KaK K YacTH OOIIeYeNIOBEYECKON KyJIbTyphbl 4epe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHs MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

—  «IIPEJOCTaBUTh KaXJAOMY CTYAEHTY BO3MOXKHOCTb JOCTHKEHHUS YpPOBHS
MaTeMaTHYeCKUX 3HAHWK, HEOOXOIUMOIO JUIS JdaTbHEHIICH YCICITHOW KU3HH B
o011eCcTBEY.

O6meobpa3oBatenbHas yueOHas mucnumimHa OYII.08 Maremartuka siBaseTcs
y4eOHOW JUCHUIUIMHOW OO0S3aTeNbHOW TIpeIMeTHON obOmactu «MaremMaTnka W
unpopmatukay PI'OC cpeanero obmero obpazoBanusi. B yduebnom mmane [1TIC3
yueOHas nuctuminHa OYI1.08 Marematruka BXOIUT B COCTaB MPO(MIBHBIX YIEOHBIX
JUCUUIUIMH 00111e00pa30BaTeIbHOTO IUMKJIA. YPOBEHb OCBOCHHS JAUCHUIUIUHBI —
YTIIyOJICHHBIMH.

Conepxxanne ydeOno¥ muctmmuimabel OYIL.08 Maremartnka, peanu3yemoil B
I'TIOY KIITT, dhbopmupyetcst Ha OCHOBE TEXHOJIOTHYECKOT0 MPOdUIIS.
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N3yuenne obmeoOpazoBaTenbHoi yueOHoi quctuminabel OYI1.08 MaremaTtuka
3aBepIIAeTCs IMOJBEICHUEM HTOTOB B (hopMe SK3aMeHa B paMKax MPOMEKYTOUHOMN
arrectauuu cryfeHToB B npouecce ocsoeHus OIIOII CIIO ¢ nmomydyeHueM cpenHero
o011iero oOpa3oBaHusl.

[lpy w3ydeHMn MaTeMaTUKU Ha VYrayOJCHHOM YpPOBHE TPEIbSBISIOTCS
TpeOoBaHus, COOTBETCTBYIOLIHE HaTpaBICHUIO «MaTeMaTHKa IS
npo(heCCHOHATBHON  NIEATENBHOCTH»; BMECT€ C TEM BBITYCKHHK IMOJy4aeT
BO3MOXHOCTbh U3YUYHTh MaTEMATHKYy Ha ropa3o 00jee BBICOKOM YPOBHE, UTO CO3/1aCT
GyHIaAMEHT TSI TaTbHEHUIIETO CEPhEe3HOTO U3YUCHUSI MAaTEMATHKH B BY3e€.

N3yuenue maTemMaTHMKU Ha YIIIyOJIEHHOM YpOBHE HaIlpaBieHO oOecreueHue
YCIIEIITHOTO ~ MPOJMOJDKEHUST 00pa30BaHHUS  BBIMYCKHHKA TI0  CIEHUATBHOCTSM,
CBSI3aHHBIM C TMPHUKJIAJHBIM HCIOJIB30BAHUEM MAaTEMaTHKH, I OOECTIeueHUs
BO3MOXKHOCTH  YCIEIIHOTO TIPOJOJDKEHUST O00pa3oBaHUS TIO CIEHUATBHOCTSIM,
CBSI3AHHBIM C OCYIICCTBICHHEM HAyYHOW M HCCIIEIOBATEIBCKON ACSITETPHOCTH B
001acTh MATEMAaTHKH U CMEXHBIX HaYK.

[lpy w3ydyeHWHM MaTeMaTHKW OOJBIIOC BHUMAHHE YJICNISCTCS Pa3BUTHIO
KOMMYHUKAaTUBHBIX yMEHUU ((POpMyIHpoBaTh, apryMeHTHpPOBATh W KPUTHUKOBATBH),
(OPMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIUICHUSI B YaCTH TPOBEPKH MCTUHHOCTU U
JIO)KHOCTH YTBEPXKIEHUH, TOCTPOCHUS TPUMEPOB U KOHTPIPUMEPOB, IIETIOYCK
yTBEPXKACHUH, (POPMYITHPOBKH OTPUIIAHUH, & TAaK)KE HEOOXOJUMBIX U JOCTATOYHBIX
ycnoBuit. TpeGoBanusi, copmynupoBaHHble B pazaene «l eomeTpus», B Ooblien
CTETNIEHU OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPECTaBICHUN U rpaduyecKux
METOJIOB, YeM K (hOpPMaJIbHOMY OIMCAHUIO CTEPEOMETPUUECKUX (PaKTOB.

PexoMeHIyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpaMMbl TUCIHUTLINHBI:
MaKcuMaJjibHas yuyeOHas Harpy3ka cTyaeHTa — 234 yaca, B TOM YHCIIC:
oOsi3aTenbHAas ayIUTOpHAs ydeOHasi Harpy3ka CTyJIeHTa — 32 4acoB,
caMmocTosTeabHas padorta — 196 vaca;
sK3aMeH — 6 4acoB.
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2. TUIAHUPYEMBIE PE3VJBTATBI OCBOEHHUSI YYEBHOM
JTUCHUATIIAHBI

Conepxanue yueOHou mucuumuinabl OYIIL.08 MaremaTuka HampaBlieHO Ha
pa3BUTHE YHUBEPCAJIbHBIX YYEOHBIX JEHCTBHUM, (QOPMHUPOBAHUE JIMYHOCTHBIX,
METanpeAMETHBIX M HpeAMeTHbIX pe3yabratoB OI'OC  cpennero  oOmiero
oOpazoBaHus, a Takke cruenywmux o6mux komnereHuut OI'OC cpeanero
npodeccuoHanbHoro  oo6pazoBanuss 1o npodeccun 23.02.07 Texuuueckoe
00c/Iy’KMBaHUE M PEMOHT JIBUraTeJIeil, CHCTeM W arperaToB aBTOMOOWJIei :

e OK 1. Beibupars cnocoObl pemieHus 3agad npodeccuoHaIbHOW AEsITeNbHOCTH,
NPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTAM.

e OK 2. OcymecTBiasiTh TNOHUCK, aHAIW3 M HWHTEpHIpeTalnrio HHPopMaluy,
HEO0OXOIMMOM /1JIs1 BBITIOJIHEHMS 3a1a4 MPOPECCUOHAIBHOM €SI TeIbHOCTH.

e OK 3. IlnanupoBaTh W peaiu30BbIBATH COOCTBEHHOE MPOQPECCHOHAIBLHOE U
JUYHOCTHOE Pa3BUTHE.

e OK 4. PabGorath B KOJUIEKTUBE M KOMaH[e, 3QPEKTUBHO B3aUMOJCHCTBOBATH C
KOJUIEraMu, pyKOBOJCTBOM, KIIMEHTAMH.

e OK 5. OcymecTBiasTh YCTHYI0O M NHCbMEHHYI0 KOMMYHHKAIIMIO Ha
rOCY/IapCTBEHHOM $I3BbIKE C YYETOM OCOOEHHOCTEH COLIMANbHOTO U KYJIBTYPHOTO
KOHTEKCTA.

e OK 6. IIposBiATh IrpakIaHCKO-MATPUOTUYECKYIO MO3UIINIO, TE€MOHCTPUPOBATH
OCO3HAHHOE TMIOBEJCHUE Ha OCHOBE TPAAUIIMOHHBIX OOIIEUYETOBEYECKUX
LIEHHOCTEMN, IPUMEHSTh CTAHAPThl AHTUKOPPYILIMOHHOTO TOBEACHUS .

e OK 7. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CpPebl, pecypcocOepeKeHHIO,
3G ()EeKTUBHO eCTBOBATH B UYPE3BBIUAWHBIX CUTYAIUSIX.

e OK 8. Hcnomp3oBaTh cpenctBa (DU3NUECKOM KYJIBTYPHI JJIi COXPAaHCHUS H
YKpEIUIeHUsT 370pOBbS B Tpolecce Mpo(ecCHOHANBHON ACSTENIbHOCTH U
HOJIIEP>KaHMsI HEOOXOUMOTO YPOBHS (DU3UUECKOM MOATOTOBICHHOCTH.

e OK 9. Ucnonb3oBaTh WHGOPMAIIMOHHBIE TEXHOJOTUH B MPOGeCcCHOHATBHON
TESATENBHOCTH.

e OK 10. [Tonb3oBaThcsi  mpodecCHOHANBHOW  JOKYMEHTallMe  Ha
rOCy/1apCTBEHHOM U MHOCTPAHHOM SI3BIKE.

e OK 11. Hcnons3oBarh 3HaHHS 1O (PUHAHCOBOW TPaMOTHOCTH, IUIAHUPOBATH
IpeIPUHUMATENBCKYIO IEATEIbHOCTh B PO ecCHOHaIbHOU cdepe.
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Pe3yabTaThl 0CBOCHUA Y4eOHOM AUCUMIITIMHBI
B coorBercTBUM ¢ PI'OC COO

OO01ue
KOMIETeHIUH
PI'OC CIIO / Temsbl 3angaTHH

JInyHOCTHBIE:

— cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOU
MPAaKTUKH, OCHOBAHHOIO Ha  JHAJOre KYyJbTyp, a TaKxke
pa3nuYHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MECTa B MOJIMKYJIbTYPHOM MUPE;

— c(OpMUPOBAHHOCTh OCHOB CaMOPa3BUTHUS u
CaMOBOCITUTAaHUS B COOTBETCTBUU C
o011e4eI0BeYeCKUMHU [IEHHOCTSIMU u uaearamMmu

Ipa)KIaHCKOTo 00IEeCTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTCILHOM,
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOJICPAHTHOE CO3HAHWE W TOBEICHUE B TIOJUKYIHTYPHOM
MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JPYTHUMHU
JIIOJbMH, JOCTHUraThb B HEM B3aMMOIIOHHMAHHS, HAXOINUTH
o01I1e 1IeTu U COTPYTHUYATH JJI UX JOCTHKCHHUS,

— HaBBIKA COTPYJHUYECTBA CO CBEPCTHUKAMH, JETHMHU
MJIAQJIIIET0 BO3pacTa, B3POCIABIMH B 00pa3oBaTEIBHOM,
00IIIECTBEHHO MMOJIE3HOH, y4eOHO-UCCIEeI0BATEIBLCKOM,
MMPOEKTHOM M IPYTUX BUJAX AEATECILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUIO, B TOM YHCIIE
caM0ooOpa3oBaHWIO, HAa  MPOTSHDKCHUM  BCEH  JKW3HM;
CO3HATEJILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO
Kak YCIIOBHUIO YCHEUTHOU npodeccHoHaTbHOM u
OOIIeCTBEHHO! JEeITEILHOCTH;

OK 01

OK 05, OK 06

OK 01, OK 09
OK 08

OK 08

OK 08

MeranpeamMeTHble:

— YMEHHE CAMOCTOSITEIILHO OIPENEATh LU IeATEIbHOCTH U
COCTaBIIATh  IUIAHBI  JIEATENBHOCTH;  CAMOCTOSITENIHHO
OCYILIECTBJISITh,  KOHTPOJHPOBaTbH U KOPPEKTUPOBATH

JeSTEIbHOCTD, HMCIIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI LIS
JOCTIDKEHUS TIOCTAaBICHHBIX IEJIEH W peau3alii IJIaHOB
JESTEITbHOCTH; BBIOMPATh YCICIIHBIC CTPATEIHU B PA3IIUYHBIX
CUTYaLUsX;

— yYMEHHUE TPOJYKTUBHO OOMIATHCS W B3aUMOJICHCTBOBATH B
MpoIecce COBMECTHOM JICATEIILHOCTH, YYHMTHIBATh TO3HIIUU
JIPYrUX YY4aCTHUKOB JIESITEIBHOCTH, dPPEKTUBHO pa3peiiaTh
KOH(JIMKTHI;

—  BIAJCHME  HaBBIKAMH  TIO3HABAaTEIbHOW,  y4eOHO-
MCCIIEeIOBATENIbCKOW U MPOEKTHON AESITeNbHOCTH, HaBBIKAMU
paspeiieHuss TpoOieM; CmoCcOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY MOUCKY METOJIOB PEIIeHUs MPAaKTUYECKHX
3a/1a4, MPUMEHEHUIO PA3TUYHBIX METOJIOB TIO3HAHUS;

— TOTOBHOCTh UM CHOCOOHOCTh K  CaMOCTOSITEIbHOU
MH(OPMAIIMOHHO - TTO3HABATENBHOMN JEATENILHOCTH, BIaICHUE
HaBBIKAMU TIOJMYYeHHUS  HEOOXoAuMoW HHOpMAIH U3
ClIOBapeil pa3HBIX THUIIOB, YMEHHE OPUEHTHUPOBATHCS B
pa3IMYHBIX ~ MCTOYHMKAX  WHQPOPMALUU,  KPUTHYECKH
OIICHUBATh W MHTEPIPETUPOBATH WH(MOPMAIIHIO, TOTYyIAEMYIO

OK 02, OK 03

OK 09

OK 02, OK 04

OK 09
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U3 Pa3JIMYHbIX HCTOYHUKOB;

— BIIAQJCHUE SI3bIKOBBIMU CPEICTBAMU: YMEHME SICHO, JJOTUYHO
U TOYHO M3Jararb CBOK TOYKY 3pEHHUs, HCIOJIb30BaTh
aJICKBAaTHBIE SI3BIKOBBIE CPECTBA;

— BJIQJICHHE HABBIKAMH TMO3HABATEJNbHON pediaekcuu Kak

OK 05

N . OK 02, OK 04

OCO3HAHUS COBEpUIAEMbIX JECUCTBUH U  MBICIUTEIbHBIX

MIPOLIECCOB, MX pE3yJbTAaTOB M OCHOBAHUMU, I'PAHUL[ CBOETO

3HAHUS U HE3HAHUSI, HOBBIX IIO3HABATEJIbHBIX 33]1a4 U CPE/CTB

JUIS UX TOCTH)KEHUS.

IIpeamerHbIe:

— chOpMHPOBAHHOCTh TPEJCTABIECHUNA O MaTemaTuke Kak | Pazmen 1.

yacTH MHPOBOM KyIbTypel W  MecTa MaremMarukud B | BBenenue. YucnoBble n OyKBEHHBIE

COBPEMEHHOW  IUBWIM3AIMHK, O CIOC00aX OMUCAaHWs Ha | BHIPAKCHUS.

MAaTE€MAaTHYECKOM SI3bIKE SBJICHUN PEalbHOIO MUPA; Paznen 2. KopHu, cremenu wu
J0rapu(MBbl.
Paznen 6. OCHOBBI TPUTOHOMETpPHH.
Pa3nen 13. YpaBHeHus Hu
HEPaBEHCTBA.

Pa3nen 10. Havana maTeMaTudyeckoro
aHaJu3a.

Pa3zaenl1.00beMbl TEN U IUIOMAAN UX
ITOBEPXHOCTEN.

— Cc(OpPMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHUYECKUX
MOHATHSAX KaK O B@KHEUIIMX MaTeMaTHYECKHUX MOJIEISIX,
MO3BOJISIIOIIMX OMUCHIBATh M M3y4aTh pasHbIE MPOLECCH U
SBJICHUSA; TOHMMAaHHE BO3MOXKHOCTH aKCHOMAaTUYECKOTO
MOCTPOCHUSI MaTEeMaTHYECKUX TEOPHil; BIaJCHHUE METOJaMH
JOKa3aTeNIbCTB U aNrOPUTMOB  PEIICHUS, YMEHHE UX
MPUMEHSTh, IPOBOAUTH OKA3aTEIIbHBIE PACCYK/ICHUS B XOJ€

PCUICHHUA 3aaa4; BJIaJACHUC CTaHAAPTHBIMU IIpHE€MaMu
PCUICHHUA pallUOHAJIbHBIX H HppaluOHAJIbHBIX,
II0Ka3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUCCKHUX
ypaBHeHI/If/'I U HCPABCHCTB, HUX CHUCTEM, HCIIOJIb30BAHHC

T'OTOBBIX KOMIIBIOTCPHBIX IIpOorpamMm, B TOM YHUCIIC A
IOUCKa IIYTU PCHICHUA U WJUIFOCTPAIIUU PCHICHUSA ypaBHCHI/II‘/'I
U HCPABCHCTB, HUX CHCTCM; HCIIOJb30BAHUC T'OTOBbLIX
KOMIIBIOTCPHBIX IIpOrpaMM, B TOM HYHUCIIC UIA IIOUCKA IIYTHU

Pazpen 1.

Beenenune. UucnoBsle M OyKBEHHBIC
BBIpaKCHUSI.

Paznen 2. KopHu, crenenn wu
JorapudMBI.

Paznen 6. OCHOBBI TPUTOHOMETPHUH.
Pa3nen 13. YpaBHeHus u
HEpaBEHCTBA.

Pa3gen 10. Havyana maTtemMaTudyeckoro
aHaJu3a.

Pasznenl1.00beMBI TET U IUIOMIATIA UX
MTOBEPXHOCTEH.

pelieHus ¥ WUIIOCTPAllUM  pEelIeHHs  ypaBHEHUH U

HEPABEHCTB;

— chOopMUPOBAHHOCTh  mpejcTaBieHuid 00 ocHOBHBIX | Pazmen 3. IlpsMble U 1UiOCKOCTH B
MOHATUSAX, UICIX U METO/IaX MaTEMaTUYECKOr0 aHaJIN3a; | IPOCTPAaHCTBE.

BJIQJICHUE  OCHOBHBIMM NIOHATHSAMH O Iulockux ¥ | Pazmen 5. KoopamHaTel M BEKTODBI.
MIPOCTPAHCTBEHHBIX reomerpuueckux ¢Qurypax, wux | Pazgen 7. dyHkuuu, ux CBOHCTBAa U
OCHOBHBIX  CBOICTBax;  C(OPMUPOBAHHOCTb  YMEHHMS | rpaduKH.

pacrno3HaBaThb Ha 4epTeXax, MOJEIAX U B PEAILHOM MHpE
reoMeTpudyeckue  (Urypel;  INPUMEHEHHE  H3YyYEHHBIX
CBOMCTB TreoMeTpuuecKux (Guryp u ¢Gopmyin A pelieHHs
FEOMETPUYECKUX 337ad W 3a4a4 C  I[PaKTHYECKUM
COJIEp’)KaHUEM;

Pa3nen 8. MHOrorpaHHuKH.

Pasznen 9. Tena Bpamienus.

Paszgen 11.006eMBI TE U IUIOMIATNA UX
IIOBEPXHOCTEH.

- C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ 0 Inponeccax u

Paznen 4. DnemeHTbl KOMOMHATOPUKH.
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SBJICHUAX, WMEIOUIUX BEPOATHOCTHBIN Xapaxrep, 0
CTaTUCTHYECKHX 3aKOHOMEPHOCTAX B peaJbHOM MHpe, 00
OCHOBHBIX TIOHATHAX 3JIEMEHTAPHOW TEOPHUM BEPOSTHOCTEW;
yMEHUI HAaxOJIUTh 151 OLICHUBATh BEPOSITHOCTH
HACTYIUIEHMSI ~ COOBITMM B NIPOCTEMINMX NPaKTUUYECKUX
CUTyallUsIX © OCHOBHBIE XApaKTEPUCTUKHU CIIy4alHbIX
BEJINYWH; BJIQJICHUE HABBIKAMH MCIIOJIB30BAHUS T'OTOBBIX
KOMIIbIOTEPHBIX IIPOrpamMM IpH PELICHUH 3aa4.

Pazpmen  12.
BEPOSITHOCTEMN
CTaTUCTHUKH.

DONEMEHTBl  TEOPUHU

n

MaTeEMATUYECKON
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TpeOoBanus k pe3yjJbTaram

YrnyOneHHbIH ypOBEHb

«CucreMHO -TCOPCTUYCCKUC PCIYIILTATHI»

Paszpnen I1. BbIMyCKHUK HAYYHTCH IV. BBINyCKHUK HOJYYHUT
BO3MO’KHOCTh HAYYUThCS

Onementl | —  CBOOOJHO  ONEPUPOBATH  TOHATHAMH: | — OnepupoBaTh MOHATUEM
TEOpUHU KOHEYHOE MHOYKECTBO, MHOYKECTBO, JJIEMEHT | OIIPEACICHNs, OCHOBHBIMU BHJIAMHU
MHOXECTB | MHOJKECTBA,  IIOJMHOKECTBO,  IIEPECEUYCHUE, | ONPEACIICHU, OCHOBHBIMM BHUAAMH
u 00BbeAMHEHNE U Pa3HOCTh MHOXECTB, YHCIIOBBIE | TEOPEM;
MaTeMaThd | MHOKECTBA Ha KOOPAMHATHOW MPAMOM, OTPE3OK, | —  MOHMMATh CyTh  KOCBEHHOTO
€CKOH WHTEpBAJN, MOJYWHTEPBAN, MPOMEKYTOK C | JOKA3aTeJIbCTBA,;
JIOTMKH BBIKOJIOTOU TOYKOH, rpaduyeckoe | — ONEepUpPOBATH MOHATUIMU CUETHOI'O

MIPEACTABICHUE MHOXKECTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

— 3aJaBaTb MHOXECTBA IEPEUUCICHUEM H
XapaKTEPUCTUYECKUM CBOKCTBOM,;

— OomepupoBaTh TMOHATUSMHU: YTBEpPXKICHUE,
OTpULIAaHUE YTBEP)K/IEHUS, UCTUHHBIE U JIOXKHbBIE
YTBEPKICHUSI, NPUYHMHA, CJIEICTBUE, YaCTHBIN
cirydail oOIIero yTBep:KIeHus, KOHTPIPUMED;

— MpOBEpATh  MPHUHAUICKHOCTh  BJIEMEHTa
MHO)XECTBY; — HaXOJWUTh IE€pecedeHre Hu
o0beMHEHHEe MHOXXECTB, B TOM  4YHUCJE

MPE/ICTaBICHHBIX TIpagUueckd Ha YHCIOBOM
MPSAMOM ¥ Ha KOOPAMHATHOM TJIOCKOCTH;

— IPOBOJUTH JOKA3aTEIbHbIE PACCYXICHUS IS
000CHOBAaHUSI UICTUHHOCTHU YTBEP>KICHHI.

B noBcegHeBHOM KU3HM M TPU HU3Y4YEHUHU
JOPYTUX IMPEIMETOB:

— HCHOJIb30BaTh YHUCJIOBBIE MHOXECTBA Ha
KOOpJIMHATHOM MpsIMOM MU HAa KOOPAUHATHOM
IJIOCKOCTH ISl ONMCAHUs PEAIbHBIX IMPOLIECCOB
U SIBJICHUI;

— TPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHUS B
CUTYalMSIX TOBCETHEBHOW KU3HU, MPU PELICHUU
3a/1a4 U3 JIpyrux NpeaMeToB.

1 HECUETHOI'O MHOXKECTBA,

- HpI/IMeHSITI) METOO MaTeMaTI/I‘-IGCKOI\/’I
AHIYKIUA s MPOBEACHUSA
pacCyXJIeHU M JOKa3aTeIbCTB U MPHU
pEIIeHUY 3a1a4.

B noBcenHeBHOW JKM3HHU H TIpH
U3YYEHUU APYTUX IIPEAMETOB:

- HCIIOJIB30BaTh TEOPETHUKO-
MHOKECTBEHHBIHN SI3BIK M SA3BIK JIOTHKHU
JUTSI OTIMCAHUs PEATbHBIX TIPOILIECCOB H
SIBJICHUH, TIPU PEIICHUH 3a7a4 JPYTUX
y4eOHBIX MPEMETOB.

Yucna "
BBIPAKECHUS

- CBO6OI[HO OIICPUPOBATDH HNOHATUAMUA:
HaTypaJIbHOC YHCJIO, MHOKCCTBO HATYPAJIbHBIX
quCCJI, ICJI0C YHUCI0, MHOXCCTBO LICIBIX YHCCI,

OOBIKHOBEHHass  JpoOb, JAecATHYHAs  JpoOb,
CMEIIaHHO€  YHCJO, palMOHAJIBHOE  YHCIIO,
MHO>KECTBO panMoHaIbHbBIX qucer,
UppalMoOHAIbHOE YHUCIIO, KOpPEHb CTENEHH N,
JeWCTBUTENBHOE quCIIo, MHOXECTBO
JNEUCTBUTENBHBIX  4YHCEeN,  IeoMeTpudecKas
UHTepIpeTanus HaTypaJIbHBIX, LEJIBIX,

pallnOHAJIbHBIX, JEeNCTBUTEIBHBIX qUuCCII;
— IIOHMMaTh M OOBACHATH pasHuny MCEKAY

— ¢BOOOHO OIIEPUPOBATH YMCIOBBIMHU
MHOYKECTBAMH TIPU PEIICHUY 3a]1a4;

— TIOHMMAaTh TPHUYUHBI U OCHOBHBIC
uaeu pacuIpeHust YUCIOBBIX
MHOJKECTB;

— BJIAJETh OCHOBHBIMH IOHSTHSIMHU
TEOPUH JICTUMOCTH TIPU  PEUICHUU
CTaHJAPTHBIX 33/1a4;

— WMeTh 0a30BbIC MPEICTABICHHUS O
MHO’KECTBE KOMIUIEKCHBIX YHCET;

- CcB00OIHO BBITOJIHATD
TOXECTBEHHEIE peoOpa3oBaHus
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MO3ULIMOHHOW W HENO3UIIMOHHON CUCTEMAMU
3aIlMCH YHCET;

— MEPEBOJAUTDH YUCJIA U3 OJTHOM CUCTEMBI 3aIUCH
(cucTembl cUUCIIEHUs) B IPYTYIO;

— JOKa3plBaTb M HCIOJIb30BAaTh IPU3HAKHU
JETUMOCTH CYMMbl M TNPOU3BEICHHS TMPU
BBITNOJIHEHU Y BBIYMCIICHUI U PEILICHUU 33]1a4;

— BBINOJHATh OKPYIVICHHE PAIMOHAIBHBIX W
HWPPALUOHAIBHBIX YUCEN C 3aJAHHON TOYHOCTBIO;
— CpPaBHMBATH JICHCTBUTEIIBHBIC YHCIIA PA3HBIMU
croco0amu;

— YHOPSAOYMBATH YHUCIA, 3AlUCAHHBIE B BUIE
OOBIKHOBEHHOM U JIECATHYHOW ApoOH, dHCIa,
3alMCaHHbIE c HCIIOJIb30BaHUEM
apu(METUYECKOT0 KBAJPATHOTO KOPHS, KOPHEH
CTENeHH OoJIbIIE 2;

— Haxoautb HOJI mu HOK pasubsiMu crioco6amu u
HCMOJIb30BATh UX MPH PEIICHUH 33]1a4;

— BBITIOJIHATh BBIYUCIICHHS W TIPEOOpa3oBaHUS
BBIPQXKEHUHN, COACpKAIIMX  JICUCTBUTEIbHBIC
yyuciaa, B TOM YHCJIE€ KOPHHM HaTypalbHBIX
CTCIICHEH

— BBINOJIHATH CTaHAAPTHBIE TOX/IECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
Jorapu(pMUUECKUX, CTEIIEHHBIX,
HMPPALMOHAJIBHBIX BBIPAXKEHUH.

B mnoBcegHeBHOW KWU3HM W TPU  HU3YyYECHHUH
JOPYTUX MPEIMETOB:

— BBINOJHATHD U OOBSCHATH  CPaBHEHHE
pe3yNbTaTOB  BBIYUCICHUH  TpU  PEUICHUH
MPaKTUYECKUX  3ajad, B TOM  4HCJe
NPUOIMKEHHBIX ~ BBIYHMCIICHUI, UCHIOJIb3YS
pasHble crocoObl CPaBHEHHI;

—  3amuChIBaTh,  CpPaBHUBATh,  OKPYIJIATH
YHCIIOBbIE JIaHHBIE pPEAJbHBIX BEIMYUH C

HCIIOJIb30BAHHUEM PA3HbIX CUCTEM U3MCPCHHU,
— COCTABJIATb U OUCHHUBATL PA3HBIMU crocodamu

TPUTOHOMETPHUYECKUX,
Jg0rapu(HMUUECKHX, CTENICHHBIX
BBIPAKCHU;
— Biagetb  ¢Gopmynoid  OuHOMA
Hrrorona;

— TPUMEHATh TPHU PEIICHUW 3a1ad
TEOpEMY O JIMHEWHOM IPEACTABICHUU
HOJ;

— TPUMEHATh TPHU PEIICHUH 3a1ad
Kuraiickyto Teopemy 00 ocraTkax;

— TPUMEHATh TPH PEIICHUU 331ad
Manyro Teopemy depma;

— YMETh BBINOJHATH 3allUCh YHCIA B
MO3UIIMOHHON CHCTEME CUHCIICHUS;

— TPUMEHATh TPHU PEIICHUH 3a7ad
TEOPETUKO-YHCIIOBBIC byHKIHAH:
YHCIIO U CyMMa JICTUTENeH, (PyHKITUIO
Ditnepa;

— TPUMEHATh TPHU PEIICHUH 3a7ad
LEenHbIe Ipoou;

— TPUMEHATh TPH PEIICHUW 3a1ad
MHOTOWIEHBI C JICHCTBUTCILHBIMH W
HEIBIMH KOAPPUITUCHTAMH;

— BJIaJICTh MOHATHSIMHU IPUBOJUMBIN U
HEIPUBOIUMBIN MHOTOYJIEH u
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

— MPUMEHSATh NpPU pELIeHUuH 3a7ad
OCHOBHYIO TeOpeMy anreopsl;

— MNPUMEHSTh NpPU pELIeHUU 3ajad
npocTeimue (QyHKIUH KOMIUICKCHOU
MEPEeMEHHON Kak TeOMEeTpHuYecKue
npeoOpazoBaHMs.

YHCIIOBEIE BBIpKCHUS pu pelIcHIN
MPaKTUYECKUX 3aJad © 3afad U3 JPYrux
y4eOHBIX MPEAMETOB.

VYpaBHenuss | —  CBOOOJHO  ONMEPUPOBATh  MOHATHSAMHU: | — CBOOOJHO OMpENENATh THI U

U ypaBHEHHUE, HEPaBEHCTBO, paBHOCUIIBHBIC | BHIOMpATH METO/I perieHus

HEPAaBCHCTB | ypaBHEHUST W  HEPAaBEHCTBA,  YpaBHEHHE, | MOKA3aTENbHBIX U JOrapu(PMHUECKUX

a SIBJISIFOLLEECS. CJEAICTBUEM JPYroro ypaBHEHMs, | ypaBHEHUN n HEPaBEHCTB,
yYpaBHEHHUS, pABHOCHIBHBIE HAa MHOXECTBE, | HPpPAlMOHANBHBIX  YpaBHEHUU u
PaBHOCHIIbHBIE TPE0Opa30BaHUs YPABHEHU; HEPaBEHCTB, TPUTOHOMETPUUYECKUX
— pemiath pasHple BHIBl YpaBHEHWH ¥ | YPABHEHUH U HEPABEHCTB, HX CHCTEM;
HEpPaBEeHCTB M HX CHCTeM, B TOM 4YHCJIE | — CBOOOJHO  pemarb  CHCTEMBI

HEKOTOpble ypaBHeHUs 3-ii U 4-il cremneHew,
JIpoOHO-pallMOHATILHBIE U UPPALMOHAIIBHEIE,
- OBJIAJIETh OCHOBHBIMU TUIIAMHU

JIMHEUHBIX YPaBHCHUMN;
— pelIaTh OCHOBHBIEC TUIIbI YPABHEHUU
Y HEPABEHCTB C lIapaMeTpamu;
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[I0Ka3aTEJIbHbIX, JOTapU(PMHUUYECKHX,
UppalMOHAJIbHBIX, CTEIEHHBIX YypaBHEHUN W
HEpPABEHCTB M CTaHAAPTHBIMH METOJaMHM MX
pELIeHUH U IPUMEHATh UX IIPU PELICHUU 3ajay;
— TINpUMEHATH TeopeMy be3dy Kk pemeHuro
YPaBHEHUM; — IPUMEHATb TeopeMy Buera mis
pelIeHNs HEKOTOPBIX YPaBHEHUN CTEIEHM BBIIIE
BTOPOI;

— IOHHUMATh CMBICJI TEOPEM O PAaBHOCHJIBHBIX U
HEPaBHOCUJIBHBIX IMPEOOpPa30BAHUSIX YpaBHEHUN
U YMEThb UX JJOKa3bIBaTh;

— BJaAETh METOJaMM pEIIEeHUs YpaBHEHU,
HEpPaBEHCTB M HUX CHCTEM, YyMETh BBIOMpAThH
METO/1 pellIeHus1 1 000CHOBBIBaTh CBOM BHIOOD;

— HCIOJNb30BaThb METOJ, HHTEPBAJIOB  JUIS
pelleHNs HEepaBEeHCTB, B TOM 4HCIE ApOOHO-
palMOHaJbHBIX W  BKJIIOYAIOIMX B ceds
HppalMOHAJIbHBIE BHIPAKEHUS;

— pewmars anredpauveckue ypaBHEHUA U
HEpaBeHCTBA M HX CHUCTEMBI C TapaMeTpaMu
anredpandeckuM U rpaguueckuM MeTo1aMu;

— BJIQJIETh pPa3HbIMH METOJAMM J0Ka3aTelbCTBa
HEPABCHCTB;

— pelaTh YpaBHEHMS B LEJIBIX YACTIAX;

— n300paxkaTb MHOXKECTBA Ha IUIOCKOCTH,
3a/1aBa€MbIC yPaBHEHUSIMU, HEPABCHCTBAMM U UX
CHUCTEMAaMHU;

— CBOOOZHO UCIMOJIB30BaTh TOXIECTBEHHBIE
peoOpa3oBaHUs INPU PELIEHUH YpaBHEHUH WU
CUCTEM YPaBHEHUH.

B noBcenHeBHOW JKM3HM M MPU HU3YYCHHUH
IPYTUX NPEIMETOB:

—  COCTaBJIATb W pewmarb  YpaBHEHWS,
HEPABEHCTBA, UX CHUCTEMBl IIPU PEIICHUN 3ajay
JPYrux y4eOHBIX MPEIMETOB;

—  BBINOJHATH  OLEHKY  IPaBIONOA00MS
pe3yJIbTaTOB, IOJIyYAa€MBIX IPU  PELICHUU
Pa3IMYHBIX YPAaBHEHUM, HEPABEHCTB U UX CUCTEM
OpU  pelleHuH  3a7ady  JApYyrux  y4eOHbIX
IIPEIMETOB;

— COCTaBJIITb M pellaTb ypPaBHEHUS W
HEpPAaBEHCTBA C IapaMeTpaMu IIpU PpPELICHUH
3aja4 ApYrux y4eOHbIX IPEIMETOB;

— COCTaBJIATb ypaBHEHHUE, HEPABEHCTBO WM HUX
CHUCTEMY, OIMCBHIBAIOIINE PEATbHYI CHUTYalHIO
WIM TNPUKIAJHYIO 3a7ady, HHTEpIpPETHpPOBATh
MIOJIy4YEHHBIE PE3YJIbTAThI;

— HCIIOJIb30BaTh IPOTpaMMHBIE CPEICTBA IIPH
PELIEHNH OTJIENbHBIX KJIACCOB YPABHEHUH U
HEPAaBEHCTB.

— MPUMEHATh IIPU PELICHUM 3a1ad
HepaBeHcTBa Komm - ByHsAKOBCKOTO,
bepnymu;

— UMETh IIPEICTABICHUE 0
HEPaBEHCTBAX  MEXKJIy  CpPEIHUMH
CTEIICHHBIMHU.

OyHKIMU

— BrnageTre NOHATHUSAMU: 3aBUCHUMOCTH BCJIMYMH,

— BJIAACTh IIOHATHCM aCHUMIITOTBI H
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GyHKIMS, apryMeHT U 3HaueHue (yHKuuH,
001acTh ompeAeseHuss U MHOXECTBO 3HAYCHUU
¢byHkuuu, TpaguK  3aBUCHUMOCTH, Tpaduk
byHkuuu, Hymd — QYHKIOUH,  HTPOMEXYTKH
3HAKOINOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM
NPOMEXYTKE,  yObIBAaHME  HA  YHCIOBOM
MIPOMEXYTKE, HaumOOJblIee U HaUMEHbIIee
3HaYeHne (YHKIUU HA YHCIOBOM IPOMEKYTKE,
nepuoandeckas (GyHKIHS, TMEepHOA, YeTHAs H
HedeTHast QyHKIMH; YMETh IPUMEHSTD 3TH
MOHATHS TIPU PEIICHUU 3a]1a4;

— BIQJIETh TIOHSATHEM CTeNeHHas (YHKIUS;
CTpOoWTh €e TpapuK U YMeTb MNPUMEHATH
CBOMCTBa CTENEHHON (YHKIMM TpU pPEIICHUU
3azay;

— BJIAJICTh MOHATUSIMU TOKa3aTeNbHas (YHKIIHS,
OKCTIOHEHTa; CTPOHUTh WX TpapuKH U YMETh
MPUMEHSITh CBOMCTBA MOKa3aTENbHON (PYHKIMH
MIpH PEIIeHUHN 3a71ay;

—  BJaZeTh  TOHATHEM  Jiorapumuyueckas
GbyHKIMSA; CTpoUTh ee rpaduk U yMmMeThb
MPUMEHSTh CBOMCTBA JorapuMUIecKon
(YHKIMY pU pELIeHUH 33/1a4;

— BIAJETh MOHATUAMH TPUIOHOMETPUUYECKHE
GyHKIIMM; CTPOUTh HX TpaduKkd U yMETh
IPUMEHATh  CBOMCTBA  TPUTOHOMETPUYECKUX
(byHKIMIA pY pEIICHUH 33714,

— BIAJCTh TOHATHEM oOOpaTHas (YHKIUS;
IIPUMEHSATh 3TO NOHATHE NIPU PELICHNUN 337124,

— INPUMEHATh IPU pEIICHUU 3aJad CBOMICTBA
GbyHKUUI: YETHOCTb, HEPUOIUYHOCTb,
OrPaHUYEHHOCTb;

—  [pPUMEHATh  NpU  pEUleHHH  3ajad
npeoOpazoBaHus rpaduKoB QYHKIUN;

- BJIAJETh HNOHATUSAMHI quCcI0Bas
MOCJIEI0BATEIbHOCTbD, apupmeTnyeckas U
reoMeTpUYEcKasi MPOrpeccus;

— NPUMEHATh IPU PELIEHUM 3a/1a4 CBOMCTBA U
NPU3HAKK apU(METHUYECKOH U I'e€OMETPUYECKOM
MPOTPECCUN.

B noBcenqHeBHOM JKM3HM M IpU HU3YyYEHUHU
JPYruX y4eOHBIX MPEIMETOB:

— OTpeAENATh 10 TpadyKaM U MCIIOJIB30BaTh JUIS
pelieHust  NPHUKJIAAHBIX  3aJad  CBOMWCTBA
peambHBIX ~ TIPOLIECCOB M 3aBUCUMOCTEH
(HanOonbpIIME W HAMMEHbIIME  3HAYEHMUS,
NPOMEXYTKM  BO3pacTaHus U yObIBaHHUSA
(YHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
aCHMIITOTBI, TOYKH Iepernda, nepuos 1 T.11.);

— MHTEpIPETHPOBAaTh CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAaKTUYECKON CUTYaInH;

YMETh €ro MPHUMEHSATh NpPU PElICHUU
3ajady;

— TPUMEHATH METOIBl  PEUICHHUs
IPOCTEHIINX mddepeHnnanbHbIX
YpPaBHEHUH NIEPBOTO M  BTOPOIO
HOPSAKOB.

28




— ompenensaTe Mo rpadukaMm MpocTeime
XapaKTepUCTUKH TEPUOJUYECKUX IPOIECCOB B
OMOJIOTUHN, SKOHOMHKE, MY3bIKE, PaJUOCBSI3U U
ap. (amIumTyaa, Nepuoa U T.11.).

Cratuctuk | — OnepupoBarTh OCHOBHBIMH OINUCATEILHBIMH | — HMETH [PEACTABIICHUE 0
a U TCOPHS | XapaKTEPUCTUKAMU YHUCIOBOTO Habopa, | LEeHTPaILHOM MPEIeTHbHON TeopeMe;
BEPOATHOCT | OHATUEM  TIE€HEpalbHas1  COBOKYNHOCTh U | — AMETh [PEACTABIICHUE 0
€M, JIOTHKa | BRIOOPKOW U3 Hee, BBIOOPOYHOM ko3 dunmenTe
u — ONEpUpOBaTh TMOHATHUAMHU: YACTOTA M | KOPPEJSIUMU U JIMHEHMHON perpeccuu;
KOMOHMHATO BEPOSITHOCTh COOBITHS, CyMMa W IMPOU3BEIACHHUE | — HMETH MPEACTABIICHUE 0
puka BEPOSITHOCTEH, BBIYUCIIATh BEPOATHOCTH | CTATUCTHYECKUAX TUITOTE3aX u
COOBITHH HA OCHOBE moacyera yucjia uCxoa0B, IPOBEPKE CTATUCTUYECKON TUNOTE3HI,
- BJIAJIETH OCHOBHBIMU TMIOHATHSMH | O CTATUCTUKE KPUTEPHUA U €€ YPOBHE
KOMOMHATOPMKHM M YMETh MX NPHMEHATh IPH | 3HAUMMOCTH; — UMETH IPEICTABICHUE
pelenun 3aaay; 0 CBsA3U OMITUPUYECKUX a
— HWMETh TMpejACTaBiIeHHE 00 OCHOBAX TEOPHUM | TEOPETHUECKHUX pacHpeieieHu;
BEPOSITHOCTEM; - HMETH NpeaCTaBICHUE 0
— HWMETh TPEJACTABIICHHE O JUCKPETHBIX W | KOJUPOBAaHWUM, JIBOMYHOM  3aINCH,
HENPEPBIBHBIX  CIYYalHBIX  BEJIMYMHAX U | IBOMYHOM JEPEBE;
pacupeneneHnsax, 0 HE3aBUCUMOCTH CIIyJaWHBIX | — BJIAJe€Th OCHOBHBIMHM IIOHATHSIMH
BEJINYMH; teopun rpadoB (rpad, BepiuHa,
— WMETh TIPEACTABJIICHHE O MAaTeMaTH4YeCKOM | peOpo, CTENEeHb BEpIIUHBI, NyTh B
0>KMJIaHUH U TUCIIEPCUU CIIYYAHBIX BEJIUYMH; rpade) u ymMerb NPUMEHSTh UX MpU
— HUMETh TIPEACTABJICHHE O COBMECTHBIX | PCIICHUHU 3a4ad;
pacnpeneneHusax Ci1y4aiHbIX BEJINYUH; — UMETh MPEACTABIIEHUE O IEPEBBAX U
— MOHUMAaTh CYTh 3aKOHa OOJIbIIMX YHCENl U | YMETh TPHUMCHATh TPU  PCIICHUH
BBIOOPOYHOTO METOJ1a U3MEPEHUS BEPOSTHOCTEH; | 3a/1a4;
— MMCThb IMPCIACTABJICHUEC O HOPMaJbHOM | — BJAACTh MOHATHEM CBA3HOCTH H
pacupeneireHnn W [IpUMEpPax  HOPMAaJIbHO | YMETh NPUMEHSATD KOMITOHCHTBI
pacipeeNeHHbIX CIy4YalHbIX BEJINYUH; CBSI3HOCTH IIpH PELICHUU 3a/a4Y;
— UMEThb [MPEACTABIEHUE O KOppEeJsUUU | — YMETh OCYIIECTBIATH IIYyTH 10
CIIy4ailHbIX BEJIMYUH. pebpam, o00xoapl pebep U BepUIMH
B nOBCeHEBHON JKW3HUM M IpU U3ydeHuu | Tpada;
JpYyrux npeaMeToB: - HMETH [IPEACTAaBICHUE 00
— BBIYHCJIATH WIIM OILEHWBATh BEPOSTHOCTH | DMIEPOBOM U TaMUJILTOHOBOM IIyTH,
COOBITUH B PpEALHON JKHU3HHU; BBIOMpaTh | UMETh TPEICTABICHUE O TPYAHOCTH
METOObl  MOAXOIAIIETO IIpEaCTaBICHUSA U | 3ala4¥  HaXOXACHHA TI'aMHIJIIbTOHOBA
00pabOTKH JaHHBIX. IyTH;
— BIIAJECTh IOHATHAMHU KOHEYHBIE U
CUETHBIE MHOXECTBA U YMEThb WHX
MPUMEHSTH IIPU PELIECHNH 3a4aY;
- YMETh [IPUMEHSTH METOJ
MaTeMaTUYeCKON UHIYKIINH;
— yYMETb  MPUMEHATH  IPUHLMUII
Jvpuxie npu pemesuu 3agad.
TexcroBbie | — Permate pasHble 3aJa4d  MOBBIIICHHON
3a1a4u TPYIHOCTH;

— AHAJIM3UPOBATH YCIIOBHUC 3a1a4U, BBI6I/IpaTL
OINTUMAaJIbHBIN METO pelICHUA 3aJga4u,
paccMaTpuBasa pa3InIHbIC METObI;

— CTPOUTH MOJICJIb PCIICHUA 3ala4l, MPOBOAUTH
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JI0Ka3aTeIbHbIC PACCY)KJICHUS MPH PEIICHUH
3a/1a4u;

— pemarb 3amaud, TpeOyromue nepedopa
BApHAHTOB, TIPOBEPKH  YCIOBUH,  BBIOOpA
ONTUMAJIBHOIO PE3yJIbTaTa;

—  AQHAJIM3UPOBaTh U HHTEPIPETUPOBATH

MIOJIyYEHHBIE pEIICHUs] B KOHTEKCTE YCIIOBUS
3aJ1auu, BBIOMPATH pelieHus, HE
[IPOTUBOpPEYAIINE KOHTEKCTY;

— [IEPEBOIUTH MPHU PELICHUH 3a/1a4H
nHpopmanuio u3 OAHONW (GOpMBI 3alKcH B
JIpYrylo, HCIOJb3ys MpU  HEOOXOIUMOCTH
CXEMBbI, TaOJINLIbI, TPAQUKH, THATPAMMBI.

B noBcegHeBHOM KW3HM M 1PU  HU3Y4YCHHUH
JPYTUX NPEIMETOB:

— pemath NPaKTUYECKUE 3aJauyd M 33Ja4d U3
JPYTUX IPEIMETOB.

I'eomerpus

— Brajets reoMeTprUYeCKUMH TOHATHAMHE ITPU
pelIeHNH 3a7ad ¥ IPOBEICHUN MaTEeMaTHIECKUX
pacCyXIeHNH;

- CaMOCTOSITENIBHO (dbopMynpoBaTh
OTIpe/IeIICHUS TCOMETPHUECKUX buryp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX CBOWCTBAaX H
MpU3HAKaX  T'EOMETPHUYECKHUX buryp u
000CHOBBIBATh WJIM OINPOBEPraTh UX, 0000mIATH
WM KOHKPETHU3UPOBATh PE3Y/bTaThl Ha HOBBIX
Kjaccax (uryp, TpOBOAUTH B  HECIOXKHBIX
ciryJasx KinacCUpUKAHUo GUTYp MO Pa3IuIHBIM
OCHOBAHUSIM;

— HCCIIEeIOBaTh YEPTEXKHU, BKIIIOUAss KOMOUHAIMU
¢buryp, u3BIEKaTh, HUHTEPIPETUPOBATH U
peoOpa3oBHIBATH nHpopmaIuto,
MIPEJICTABICHHYIO HA YepPTEkKax;

- peuarthb 3a/1aun reOMEeTPUYECKOro
COJIep’KaHus, B TOM 4YHCIIE B CUTyalHsX, KOTIa
QITOPUTM pEIIeHUS HE CIeAyeT SBHO U3
yYCIOBUS,  BBINOJHATH  HEOOXOAMMBIE IS
pelIeHns 3a/1a4Ml JIOMOJHUTENbHbBIE TOCTPOSHUS,
HCCIIEeI0OBAaTh BO3MOXKHOCTh IPUMEHEHUSI TEOPEM
1 hopMyn AJis peleHus 3aaay;

— yMmetb (QOpMYyIHpOBaTH H
reOMEeTpUYECKUe YTBEPKICHUS;

— BJAJIETh MOHATUSMHU CTEPEOMETPUM: TPU3MA,
napajuieNienumnea, mupamMuIa, TeTpadip;

— WMeTb TpEeACTaBlIeHUs 00  akcuomax
CTEepEOMETPUU U CIEACTBHUSIX W3 HHUX U YMETh
MPUMEHSTH UX MPU PELICHUU 3a/1a4;

— yYMEThb CTPOWTH CEYEHHUS MHOTOTPAHHHUKOB C
WCIOJIb30BaHUEM PAa3JIMYHBIX METOJIOB, B TOM
qHcIie U METOia CIIE/IOB;

— UMETh TPEICTABICHHE O CKPEUUBAIOIIUXCS

JO0Ka3bIBaTb

— Wwmers  mpencraBienue 00
aKCHOMATHYECKOM METOJIE;

— BJIAJACTH IIOHATUEM I‘eOMeTpI/I'-IeCKI/Ie
MeCTa TOYEK B IIPOCTPAHCTBE U YMETH
HpI/IMeHHTB X 11 pemeHI/m 3aaa4,

— yYMETh TNPUMEHATH ISl PEIICHHS
3aga4 CBOICTBA IJTOCKHAX u
JIBYTPAHHBIX  YIJIOB, TPEXTPAHHOTO
yriia, TeOPEMbl KOCUHYCOB M CHHYCOB
JUTSI TPEXTPAHHOTO YTJIa;

- BJIAJCTh MOHSATHEM
NEePIEHANKYIIPHOS CEYCHUE TPU3MBI
U YMETh NMIPUMEHSATH €r0 MPHU PEIICHUH
3a7a4;

- HUMCETb MNpEaACTaBJICHUC
HBOﬁCTBCHHOCTH IMPpaBUJIbHBIX
MHOTI'OI'PAaHHUKOB;

— BJIQJICTh TIOHATHSAMHU IIEHTPAIBHOE U
napajyieIbHOE  IMPOCKTUPOBAHUE W
NPUMEHATh HMX TMPU  TOCTPOCHUH
CEYCHUN MHOTOTPAHHUKOB METOOM
MIPOEKITUH;

— HWMETh TNPEJCTaBICHUE O Pa3BepTKE
MHOTOTPaHHUKA M KpaTyailllieM IyTu
Ha MOBEPXHOCTU MHOTOI'PAHHUKA;

- HUMCTb MMPEACTaBJICHUC 0
KOHHYCCKHUX CCUCHUAX,
- HUMCTb MMPEACTaBJICHUC 0

Kacaromuxcs cepax U KOMOMHALUU
TEJI BpAIICHUsI U YMETh IPUMEHATh HX
IpU PELIeHNN 33/1aY;

— TOpPUMEHSATh TNpPH pelIeHUH 3a1ad
dopMyny paccTOSIHUA OT TOYKH JO
IJIOCKOCTH;
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MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh YTOJI
U PacCTOSIHUE MEX]ly HUMH;

— TPUMEHATH TEOPEMBl O MAPAUICTHLHOCTH
OpSIMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE IMPH
pelIeHNN 3a1a4;

- YMETh MIPUMEHSTh napaulenbHOe
MPOEKTUPOBAHKE ISl H300pakeHus: QuUryp;

— yMETh TMPHUMEHATh NEPHEHANKYISIPHOCTH
MPSIMOH U TUIOCKOCTH TIPH PEIICHUHN 33]1a4;

—  BIaeTh  NOHATHUSMH  OPTOTOHAIBHOE
MPOEKTUPOBAHNE, HAKIOHHBIE W WX MPOEKIUH,
YyMETh  TNPHUMEHATh  TEOpeMy O  Tpex
MEPIIEHINKYIISIPaxX MPHU PEIICHUH 3a/1a4;

— BIAJCTh TOHATHSAMH DPACCTOSHUE MEXKIY
¢burypamu B IIPOCTPAHCTBE, o0t
MEPIICHAUKYIISP JIBYX CKPEIIUBAIOIINXCS
MPSIMBIX M YMETh TPUMEHSTh UX TPH PEIICHUH
3ajad;

— BIIQZICTh TIOHSATHEM YTOJ MEXIY MPSIMOW H
TUIOCKOCTBIO M yMETh MPHMEHSATh €ro IpH
peleHNN 3a1ag;

— BJANETh MOHSTHUSMHU JBYTPAHHBIA YroJl, YroJ
MEXIY  IUIOCKOCTAMH,  IEpHCHIUKYISPHBIC
IUTOCKOCTH ¥l YMETh IIPUMEHSTH MX MPH PELIICHUH
3ajay;

— BIIQJICTh TMOHATUSAMH TPHU3Ma, apalIeIeue
U TIPUMEHSTH CBOMCTBA IMapajUIeNeNHIIeia TPH
pelIeHn  3a/1a4;

—  BIQJETh  MOHATHEM
napajuielienunes; 1
pelIeHn  3a/1ay;

— BIIQJICTh TOHATUEM NIPSMOYTOJIBHBINA MUPAMHU],
SNIEMEHTHl NPABWIBHONH THPaMUABl U yMETh
NPUMEHATH UX NIPU PEIICHNUN 3a/1ay;

— HMeTh HpejcTaBiIeHHE O Teopeme Oiliepa,
MPaBUIIBHBIX MHOTOTPaHHHKAX;

— BJAJETh MOHSATHEM IUIOIIAAM IOBEPXHOCTEH
MHOTOTPaHHUKOB U yMETh NPHMEHSTH €ro IpH
peLIeHNH 3a/1ay;

— BIQJETh NOHATHUSAMH  Tella  BpALICHUS
(UMIMHIpP, KOHYC, ap U cdepa), UX CEUCHUs U
yYMETh NPUMEHSTh UX IIPU PELISHNH 33/1aY;

— BJAJeTh MOHATHSAMM KacaTellbHbIE MpPSMbIC U
IUIOCKOCTU ¥ YMETh NPUMEHSTh U3 NPU PEIIeHUH
3ajauy;

— WMETh TMPEJCTAaBJICHUS__O BIHCAHHBIX U
ONMCAHHBIX cepax U YMETb NPUMEHATh UX NpU
pelIeHNH 3a1a4;

— BIIQJETh TMOHATUAMH 00BEM, OOBEMBI
MHOTOT'PaHHHUKOB, T€J BpallleHUs M IPUMEHSTb
UX IIPU PELIeHUH 3371a4;

MPAMOYTOJIbHBII
OPUMEHSTh €ro IMpH

— BJQAETh pPa3HbIMU CHOCOOAMU
3aJaHus HpSIMOﬁ YPpaBHCHUSAMHU U
YyMETb IIPUMEHATH IIPU  PELICHUU
3aj1a4;

— INPUMCHATHL HIpHU PCIICHUU 3adad U
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN
MCTOA U METO KOOPpAWHAT,

— UMETh Mpe/CTaBiIeHue 00 akcuomax

0o0beMa, IPUMEHATH (bopMyIIbl
00beMOB IPSIMOYTOJIBHOTO
napaJulenenurnena, TIPU3MBI "

NUpaMUIbl, TeTpadapa MpH pPEHICHUN
3a1ay;
- IPUMEHSITh TEOPEMBI 00
OTHOIIEHUSIX OOBEMOB TPH PEUICHUU
3a1ay;

- MPUMEHSTD WHTETpa TS
BBEIYHCIICHUS 00BEMOB u
MTOBEPXHOCTEN Tell BpallleHU,

BBIYUCIICHUS TUIOMIAAN C(hepruuecKoro
nosica 1 00beMa I1apoBOTo CJIOS;

— UMETH MPEACTABICHUE O JIBUKEHUIX
B IPOCTpaHCTBE:  MapaiieIbHOM
MEPEeHOCe, CUMMETPUU OTHOCHUTEIHHO
IJIOCKOCTH, LIEHTPAIbHONH CUMMETPHH,
MOBOPOT € OTHOCUTEIBHO MPSIMOM,
BUHTOBOM CUMMETpUH, YMETh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

— UMETh MpEeACTaBICHHE O IUIOUIaau
OpPTOTOHAJILHOM MPOEKINH;

- UMETh peJICTaBICHNE 0
TPEXIPaHHOM M MHOTOIPAHHOM YTJIE U
NPUMEHSTh CBOMCTBA IJIOCKUX YIIJIOB
MHOTOTPaHHOTO yIjla MpU PEIICHUU
3ajad;

— UMETh PEICTaBICHUS 0
npeoOpa3oBaHUU M0100US, TOMOTETUH
U yMEeTh IPUMEHSTh UX MPH PEHICHUU
3ajad;

— YMETb peuiaTh 3aJa4u Ha TIOCKOCTH
METOJaMU CTEPEOMETPUH;

— yMeTb TNpPUMEHATH  (opMyIbI
00BeMOB  MIpU  pEUIeHMH  3ajay
OUpaMu/, JJIEMEHThl  MPaBUIbHON

nupamMuibl U yMETb MNPUMCHATH HX
IIpyu pCIICHUHN 3a4a4;
— UMCTb NPCACTABJICHHUC O TCEOPECME

Oiinepa, HPaBUIIbHBIX
MHOTOT'paHHHKAX;
— BIIAQAETh TOHATHEM  IUIOLIAAU

HOBCpXHOCTeﬁ MHOT'OTpaHHUKOB U
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— UMETh TMPEJICTABICHUE O Pa3BEePTKE LUIMHIPA
¥ KOHyca, IJIOMAAN TIOBEPXHOCTH IWIMHIPA H
KOHyCa, YMEThb MNPUMEHATh WX TPHU PEHICHUH
3a/ad;

— WMETh MPEJICTaBJICHUE O IUIomaau chepbl H
YMETbh MMPUMEHSTH €T0 MPHU PEIICHUH 33134,

— yMeTh pemarh 3aJadd  Ha KOMOWHAIMH
MHOTOTPAaHHUKOB M TEJ BPALICHUS;

— HWMETh NPEICTABICHHE: 0 Tmoao0uu B
MPOCTPAHCTBE W YMETh peIIaTh 3aJadd  Ha
OTHOIIICHHE 00BeMOB " TIoaaen
MMOBEPXHOCTEN MOJOOHBIX (hUryp.

B noeceonesnoti sorcusnu u npu uzyuenuu opyaux
npeomemos:

— COCTaBJISITh C HCITOJIb30BAHUEM CBOMCTB
TeOMETPUYECKUX  (Guryp  MaTeMaTHdecKue
MOJCNH JUIsl PEIICHUs 3aJa4d MPaKTHIECKOTO
XapakTepa W 3aJad M3 CMEKHBIX JIACIUTUINH,
HCCIIeIOBATH MOJTyYCHHBIC MOJICTTH u
HHTEPIPETUPOBATH PE3YIIbTAT.

YMETh NPHUMEHSATH €r0 MpPU PEIICHUU
3aJ1a4;

— BJIAJICTh MOHATHSIMH TeJla BPAIICHUS
(uMnuHIp, KOHYC, map u cdepa), Ux
CCUCHHUS U YMETh NMPUMEHATh UX TPHU
pElICHHUH 33]1aY;

— BJAJCTh IOHATUSIMH KacaTelIbHEIC
npsiMble W TUIOCKOCTH ¥ yMETh
MPUMCHSITh U3 MIPU PEIICHUN 33]1aY;

— MMETh MPEJCTABICHUS O BIUCAHHBIX
U ONHCAaHHBIX chepax ©  yMETh
MPUMEHSITh UX MPU PEIICHUH 3a/1a4;

— BJIAJETh MOHATUIMHA 00BEM, 00BEMEI
MHOTOTPAaHHUKOB, TEJ BpAIICHUS U
MPUMEHSITh UX MPU PEIICHUH 3a/1a4;

— UMETh TNPEJACTaBICHUE O Pa3BEPTKE
MWIMHIpPAa ©  KOHYyca, IUIOIIAJIN
MOBEPXHOCTH IWIMHIPA W KOHYCA,
YMETh TPUMEHSATh WX TPH PEIICHUN
3a7a4;

— WMETh TPEJCTaBICHUE O IIOMIAIH
chepbl U yMETh NMPUMEHATH €ro TpH
pEIICHUY 3a/1a4;

— yMeTh pemarh 3a7a4d = Ha
KOMOWHAIIMM MHOTOTPAHHHUKOB U TEI
BpaIleHNUS,

— AMETh MPEJCTaBICHUE O MOJI00NH B
MIPOCTPAHCTBE W YMETH PEIIaTh 3a7a9u
Ha OTHOILIEHHE O0BEMOB M ILIOLIAACH
MMOBEPXHOCTEH MOJOOHBIX (hUryp.

B noBcenHeBHOW JKM3HU M TIPH
W3YYCHUU JPYTHX MPEAMETOB:

— COCTaBISITh C HCIOJIb30BAaHUEM
CBOMCTB  TeoMeTpuyeckux  (uryp
MaTeMaTH4eCKUe MO/JIeH TUIS
pelieHus  3aJa4  MPAKTUYECKOTO
XapakTepa W 3aJad U3 CMEXKHBIX
JUCIUILINH, UCCIIEZIOBATh
MOJIy4YeHHbIE MO/JIeH u

UHTEPIPETUPOBATH PE3yNIbTaT.

Bekropsl u
KOOpAWHAT
Bl B
IIPOCTPAHCT
BE

— Bnagets
KOOP/JMHATHI;
— yYMETh BBINOJIHATH ONEpalyy HaJ BEKTOPAMHU;
—  UCIIONB30BaTh CKAJSIPHOE IIPOU3BEICHUE
BEKTOPOB IIPU PELIECHUH 3a/ay;

— TPUMEHATh YpaBHEHHUE TIOCKOCTH, (OPMYITY
paccTosiHUS MEXIYy TOYKaMH, ypaBHEHHE cepsl
IIpY PELLICHUH 3a]1ay4;

— IPUMEHATH BEKTOPBl U METOJ KOOpPAMHAT B
MPOCTPAHCTBE NP PEIIECHUU 3a/ad;

TIOHATHUAMN BCKTOPHBI u ux

— HaXOJHTb 00BeM HapaJiieyjcnuIcaa
u TeTpas’apa, 3aJaHHBIX
KOOpAWHAaTaM1 CBOUX BCPIIHH,

— 3aJaBaTb NpAMYIO B IIPOCTPAHCTBE;
— HaXO0OUThb pPaCCTOSAHUC OT TOYKH IO
IJIOCKOCTH B CUCTCMEC KOOPAWHAT,

- HaxXoauTb  paCCTOAHUC  MCKIAY
CKpCHINBAOIINUMHUCA NIpsAMBIMH,
3aIaHHBIMU B CUCTEMC KOOpPJAUHAT.
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— NPUMEHATh ypaBHEHUE IIOCKOCTH, (opmyry
paccTOsIHUSL MEXJly TOUYKaMH, YpaBHEHHE C(epsl
IIpU pELICHNUH 33]1a4;

— INPUMEHATh BEKTOPbI M METOJ KOOpAHMHAT B
IIPOCTPAHCTBE MIPH PEIICHUH 3a]1au.

Ucropus — Mmetp npencraBiaeHue 0 BKIAJE BbIAAIOIINXCA
MaTe€MaTuK | MaTEMATUKOB B Pa3sBUTHE HAYKH,
" — I[IOHMMAaTh pPOJIb MAaTEMaTUKU B Pa3BUTHU

Poccumn.
Meronasl — Hcmonp3oBath OCHOBHBIC METOIFRI | — IPUMCHSTH MaTEMaTUYECKHUE
MaTEeMaTHK | JOKAa3aTeIbCTBA, IPOBOAWTH AOKA3aTEIBLCTBO U | 3HAHUA K HUCCIICIOBAHUIO
u OKpYKaroliero Mupa (MOJIeIMPOBAHUE

BBITIOJIHATH ONPOBEPKEHUE;

— IPUMEHATH OCHOBHBIE METOABI PEIICHUS
MaTeMaTH4ECKUX 3a/1a4;

— Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH
B IPUPOJAE XapaKTepu3OBaTb KpacoTy H
COBEPUICHCTBO  OKpPYXAalOLIETO  MHpa U
MIPOU3BEICHNUI HCKYCCTBA;

— TOPUMEHATh IPOCTEHIIME  IPOrpPAMMHBIE
CpeicTBa M AJNEKTPOHHOKOMMYHUKAILIMOHHBIE
CUCTEMBI IIPH PEUIEHUM MaTEMaTHYECKHUX 3a/1ay;
— MOJIB30BaThCS MPUKIAJHBIMU IIPOTpaMMaMy U
IIPOrpaMMaMH  CHMBOJIbHBIX BBIYMCIICHHUN [UIS
UCCIIEIOBAHUS] MATEMAaTUYECKUX 0OBEKTOB.

Gu3MYEeCKUX  TPOIECCOB,  3a7auu
HKOHOMHUKH).
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3. CTPYKTYPA U COJEP)KAHUE YUEBHOU JUCIUILIMHBI

3.1. O0bem yueOHO! JUCHUIIMHBI U BU/bI Y4eOHOH padoThI

O0bem
Bua yyeOHoM padoThI
4acos
MakcuMmanbHasi yueOHas HAarpy3ka (Bcero) 234
Oo6s13aTes1bHAA AYAUTOPHAA yyeOHAsi HATPY3Ka (BCEro) 36
B TOM YHUCJIE:
TEOPETUYECKUE 3aHATUSA 32
NPAKTUYECKUE 3aHATUS —
CamocTosiTeqibHast padoTa 196
[IpomesxyTouHas arrectainus B popme sx3amena 6
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3.2. TemaTnueckuii mi1an u cogep:xkanue yyeoHoi mucuumanusl OYIL.08 MATEMATHUKA

HaunmeHoBaHue Coaepikanue yueOHOro MaTepuaJjia, cCaMoOCTOATeIbHAs padora O0be | YpoBeHb
pa3aesioB M TeM M 0CBOECHMS
4acoB
1 2 3 4
Pazgen 1. 10
YucaoBblie
OyKBeHHbIE
BbIPasKeHHU s
Tema 1.1. CamocrosiTejibHasi paboTa CTYJ1eHTOB 10
HeiictBurenbubie | 1 ‘ Brenenne JleiicTBuTeNbHBIE YKCIa. MHOTOUYJIEHBI OT OJHON MEPEMEHHOMN
YyHUCJIa IToBTOpenue. Pemienue 3a1a4 ¢ MCNOIB30BAHUEM CBOMCTB YHCEN U CUCTEM CUHUCIICHMS], IETUMOCTH, J0JIEU U 4acTel, MpPOIEHTOB,
OK 1-9 Moynel yucen. PereHue 3a1au ¢ UCIOIb30BAHUEM CBOMCTB CTEMEHEH 1 KOpHEH, MHOTOWICHOB, IPE00pa30BaHKi MHOTOYICHOB 1

JPOOHO-PaLOHAJIBHBIX JINHEHHBIX, KBaJPATHBIX U APOOHO-paAIlMOHANIBHBIX YPaBHEHHH U UX cUcTeM. PelieHue 3aad ¢ NOMOIIBI0
YHCIIOBBIX HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW TEPEMEHHOW, C MPUMEHEHHEM H300paKeHHsl YMCIIOBBIX MPOMEXYTKOB.
Perienne 3amau ¢ HCIONB30BAaHMEM YHWCIOBBIX (QYHKIMI M uX rpadukoB. Vcmoiabp3oBaHue CBOMCTB M TpadMKOB JIMHEWHBIX U

o v — o
KBaIpaTHYHBIX (YHKIMI, 0OpaTHOW NPONOPUMOHATIBHOCTH M QyHKIMHU Y =4 . ['padmueckoe pelmeHne ypaBHeHHH M HEPaBEHCTB.

2 | KOMIIeKCHBIE YrcIa.

Hcnonp3oBanue omnepanuii HaJi MHOXKECTBAMH U BBICKa3bIBaHWSIMU. Mcronb30BaHuE HEpaBEHCTB M CHCTEM HEPABEHCTB C OIHON
NEPEeMEHHOM, YHCIIOBBIX NPOMEKYTKOB, WX OOBEIMHEHHH M mepeceueHHi. [IpuMeHeHHe NpHU pelIeHWH 3a1ad CBOMCTB
apu(pMETHYECKOI U FEOMETPUUECKOM ITPOrpecCuu, CYMMHUPOBAHHsI OECKOHEYHOM CXOISILEHCS] TeOMETPUIECKON MPOrPEeCCHH.
MHoxecTBa (4HCIIOBBIE, TE€OMETPUUECKUX (QUTYp). XapaKTEPHUCTHYECKOE CBOMCTBO, DJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE,
OeckoHeuHOe MHOXeCTBO. Crioco0b! 3aanns MHOKeCTB [loamHuoXkecTBO. OTHOIICHUS IPUHAIIEKHOCTH, BKIIOUYEHHUS, PaBEHCTBA.
Omnepammu Hax MHOXecTBamu. Kpyru Oitnepa. Koneunble m OeckoHEUHBIE, CUETHBIE M HECUETHBIE MHOXKecTBa. VICTWHHBIE U
JIOXKHBIE BBICKAa3bIBaHUS, OINEpallMM HaJl BBICKAa3bIBAHMAMH. AnreOpa BbIcKa3blBaHMH. CBA3b BBICKAa3bIBAHWI C MHOXKECTBAMH.
KBaHTOpBI CyIIeCTBOBAaHHS M BCEOOIIHOCTH. 3aKOHBI JOTMKH. OCHOBHBIE JIOTHYECKHE IpaBHia. PemieHue JOrHYecKHX 3amad ¢
HCTIONIb30BAaHUEM KpYroB Oiiepa, OCHOBHBIX JIOTMYECKUX MpaBWiI. YMo3akiaroueHus. OOOCHOBaHMS M JI0Ka3aTEIbCTBO B
mareMatuke. Teopembl. Buabl MaTeMaTHueckux yrBepxaeHUM. Buapl nokazarenbcts. MaTemaTuueckas HHAYKIMA. Y TBEPKIACHHUS:
oOpaTHOE MAaHHOMY, IPOTHBOIIOJIOKHOE, OOpaTHOE NPOTHBOIOIOXKHOMY NaHHOMY. IIpM3HaK M CBOWCTBO, HEOOXOIMMBIE WU
nocratounslie ycnous. OcHoBHast TeopeMa apupmernku. OctaTku U cpaBHeHus. AnroputM Epkimmpa. Kutaiickas Teopema 00
octaTkax. Manas teopema depma. q-UdHBIE CHUCTEMBI cumcieHus. DyHKIMs Diepa, YiciIo U CyMMa AEIHUTeNeH HaTypalbHOTO
yrcna. [lepBUuHbIE NpEICTaBICHNUS O MHOXKECTBE KOMIUIEKCHBIX dHcen. JIeHCTBUS C KOMIUIEKCHBIMH 4dnciaamu. KommiekcHo
COIIPsDKEHHBIE Yrclia. MOoaymnb M apryMeHT duciia. TpuroHoMerpudeckas (opma KOMIUIEKCHOTO YHcia. PemieHrne ypaBHEHHI B
KOMIUTEKCHBIX YHCIIax.

3 \ Apudmernueckue ASUCTBH HAl YUCIAMU

Teopema Buera, Teopema besy. [IpuBomumele n HempuBOANMBIE MHOTOWIEHBL. OCHOBHas Teopema anreOpbl. CHMMeTpHYecKue
MHOTOWIEHH!. Llerounciennsie 1 nexo3Haunbie MHOTOWIeHB!. JJnodanToBsl ypaBHeHns. Llemrbie npodu. Teopema depma o cymme
kBapaToB. CyMMBI U psiJibl, METOABI CYMMHPOBAHHMS U MPU3HAKH CXOIMUMOCTH. Teopembl 0 MpUOIKEHNN ASHCTBUTENBHBIX YHCEI
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Pemenne 3amaq ¢ MoMOIIBIO YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OAHOW IEPEMEHHOH, ¢ IPUMEHEHHEM H300paskeHHs

YHCIIOBBIX MIPOMEXYTKOB. PemieHue 3a1a4 ¢ HMCIOIb30BAaHHEM YHCIIOBBIX (DYHKIMH M mX rpadukoB. Vcronp3oBaHue CBOIMCTB U
o o o H

rpayKoB JHMHEWHBIX M KBaJpPATUUHBIX (QYHKIUHA, 0OpaTHOM NPONOPLHMOHAIBHOCTH W (QyHKIUH y=r- I'padudeckoe peuieHue

YpaBHEHUH U HEpaBEHCTB. lIcnonb3oBaHUE omepaluii HaJ MHOXXECTBAMH M BBICKA3bIBaHUAMU. lcronp3oBaHuEe HEpaBEHCTB U

CHCTEM HEpaBEHCTB C OJHON IIEPEMEHHOW, YMCIIOBBIX IPOMEXKYTKOB, UX OObeAMHEHWH M mepecedeHuil. [Ipumenenne npu

peUICHUN 3ada4d CBOWCTB apPchMeTPI‘IeCKOﬁ u l"eOMeTpPI‘-IeCKOfI nporpeccuu, CyMMHUPOBaHHUSA OECKOHEUHOM CXOHHmeﬁCH
FeOMeT‘pI/I‘{eCKOﬁ IIporpecCcun

4 ‘ Apudmernueckre ASHCTBYS HaJl KOMIUICKCHBIMHU YHCIAMH B Pa3HBIX (DOpMax 3aIucH.

Paznen 2. 30
KopHu, crenenu u
Jorapu¢msl
Tema 2.1. Conep:xxanue yueOHOro Marepuasa 2 2
Kopens crenenn n | 1 | Kopens cTrenenu n
OK 1-9 2 | CtenieHu ¢ parMoHaIBHBIMU TIOKA3aTEIISIMH, X CBOMCTBA 2
3 | CBoiicTBa CTENEHHU C ACHCTBUTEIBHBIM ITOKA3aTEJIEM, CBOMCTBA CTCIICHHU. 2
CamocrosiTesibHas padoTa CTYAEHTOB 8
1 | CBoiicTBa cTENEHN C AEUCTBUTEIBLHBIM IIOKA3aTEIIEM.
2 | Crenennas ¢yHKIMs U ee cBoWcTBa U rpaduk. MppanuoHalibHble ypaBHEHHs
3 | CBolicTBa CTEIIEHHU C IEHCTBUTEILHBIM ITOKA3aTEIIEM.
4 | Pemenne uppanMoHAIbHBIX YPAaBHEHUH.
5 | Pemenne nmoka3aTenpbHBIX ypaBHEHHI. PenieHne npukiagaeixX 3a1ad.
6 | [IpocTteitmme nmoka3areabHbIC YpaBHEHUS U HepaBeHCTBaA. [loka3zarenbHas QyHKIMS U €€ CBOMCTBA
u rpaduk. Yncno u ¢GyHkuus & .CUCTEMBI IOKA3aTEIbHBIX, JOrapu(MMHUUECKHX W HPPALHOHATBHBIX
YpaBHEHUH.
Tema 2.2. Copep:xaHue y4eOHOIro MmaTepuaja 2 2
Jlorapugmbi 1 \ Jlorapudwm uuncna, cBoiicTBa sorapudma. OCHOBHOE JTOTapru(PMHUIECKOE TOKIACCTBO.
OK 1-9 CamocrosiTeIbHasi pa6oTa CTY/JIeHTOB 16

.HOl"apI/I(l)M MMPOU3BCACHUA, YACTHOI'O, CTCIICHU; ICPEXO K HOBOMY OCHOBAHMHIO.

JlecsITUUHBIN U HATYpaNbHBIN JTorapuMbl, YUCTIO €.

Hecsatuunblii gorapudm. HarypanbHelii jorapugm.

IIpeo6pazoBanue orapuMUIECKUX BbIPOKEHUH.

Ol WN -

IIpeobpa3oBaHue pallMOHANBHBIX, UPPALIMOHATIBHBIX, CTETIEHHBIX, MOKA3aTEbHBIX U JIOTapU(YMUUIECKUX
BBIPAXKCHUM.

6 Hp606p330BaHI/IC PallMOHAJIBHBIX, HPPANUOHAJBHBIX, CTCTICHHBIX, ITOKAa3aTCJIbHBIX U J'IOI‘apI/I(I)MI/I‘IeCKI/IX
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BBIPAXKCHUI

7 | Haxoxenue 3HaueHnii jorapudma no npou3BOILHOMY OCHOBAHUIO.
8 | JlorapupmupoBaHue U MOTCHIMPOBAHNE BBIPAKECHUH.
9 | IlpubnrmkeHHbIC BHIYUCICHUS U PEIICHUS IPUKJIAIHBIX 3314

Tema 2.3. Conepxxanue yueOHOro MarepuaJja 2 2
Pemenue 1 ‘ Pemenue norapuMu4eckux ypaBHEHHIA.
MOKa3aTeJbHbIX U | Jlorapudmuyeckue ypaBHeHUsT U HepaBeHCTBA. Jlorapudmmuyeckass QyHKIMs U ee cBoiicTBa M rpaduk. CUCTEMbI
J]O[‘ap[/](l)M[)[quKI/[X [OKa3aTeNIbHBIX, JIOrapU(MMUYECKUX M UPPAIMOHAIBHBIX YpaBHeHNH. CHUCTEMBbI MTOKa3aTENbHBIX, JOrapu(GMUIECKUX U
ypaBHeH“ﬁ u HUppanroHaJIbHbBIX HEPABECHCTB.
HEPaABEHCTB.
OK 1-9
Paznea 3. 24
IIpsimble n
MJIOCKOCTH B
NMPOCTPAHCTBE
Tema 3.1. Conep:xaHue y4eOHOro Marepuaja 2 2
IIpsimble n 1 | OcHOBHBIE IOHATHS CTEPEOMETPUHU
IUIOCKOCTH B 2 | Ilepecekaromuecsi, mapajulefibHble M CKpEUIMBAIONIMECS MpsMble. YIoJl MeXAy TMNpsSIMbBIMH B
NPOCTPAHCTBE. MIPOCTPAHCTBE
OK 1-9 CamocTosiTe;IbHAst Pa0oTa CTY/IeHTOB 10

1

[ToBTopenue. PemieHne 3amau ¢ HMCMONB30BaHMEM CBOWMCTB (MIyp Ha IUIOCKOCTH. PelieHue 3ajad Ha J0Ka3aTeNbCTBO U
IIOCTPOEHHE KOHTPIpUMepoB. IIprMeHeHe MpoCcTeNIInX JIOTHYECKUX MpaBuil. Pelienue 3a1a4 ¢ UCIIOIb30BaHUEM TEOPEM O
TPEYTrONbHUKAX, COOTHOLIEHUH B NPAMOYIOJBbHBIX TPEYroJbHUKAX, (haKTOB, CBA3AHHBIX C YETBHIPEXYyrojbHHKaMH. Pemenue
3a]]a4 C UCIIOJb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKPY)KHOCTSAMHM. PemieHue 3amay Ha M3MEPEHUs Ha IUIOCKOCTH, BBIYHCIICHUS
JmH U omaned. HarmsinHas crepeomerpus. Ilpusma, mapamnenenumnen, nupamuna, Terpasap. OCHOBHBIE TOHATHA
TEOMETPHUH B NIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHHU U CIEACTBHA U3 HUX. [loHsTHE 00 akcuomaTHieckoM Merone. Teopema
Menenasg st terpasdapa. IloctpoeHne cedyeHHH MHOTOTPAaHHHKOB METONOM CleNoB. lIeHTpallbHOE NPOEKTHPOBAHUE.
ITocTpoenne ceueHnii MHOTOTpaHHUKOB METOAOM MPOSKIIMH.

TeOpeMLI O MMapaJUICJIbHOCTH IIPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC

CkpemuBaromgecss IpsMble B MPOCTPAHCTBE. YTOI MEXIy HHMH. MeTOnsl HAaXOXKACHUS pPACCTOSHUA MEXIy
CKpEIMBAOLUIMMHUCA TPSIMBIMH.. T€OpeMbl O MapaUIeNbHOCTH MPSMBIX W IUIOCKOCTEH B mpocTpaHcTBe. llapamnensHoe
NPOSKTUPOBaHKE U M300paxkeHne ¢uryp. ['eomerpryeckue MecTa TOUEK B NMPOCTPAHCTBE. [lepleHIUKyIPHOCTh NPSIMOU H
TIOCKOCTH. OpTOrOHANBHOE MPOSKTHPOBAHHE.

HpI/IBHaKI/I B3aMMHOI'0 PACIIOJIOKCHUA MTPSIMBIX Yron MCKAY ITPAMBIMH.

(6}

HapannenLHoe ITPOCKTUPOBAHUC U I/I306pa)KeHI/Ie (1)I/Il"yp

CkpemmBaromuecss TpsMbIe B MPOCTPAHCTBE. YTIOJ MEXKIy HHMH. MeToasl HaXOKACHHS pPACCTOSHUM MEXIy
CKPEIIMBAIOLIMMHUCS TPSIMBIMH.
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Tema 3.3. Conepxxanue yueOHOro Marepuaja 2
Ilepnenaukyasipuoc |1 ‘ [lepnieH IMKYIISIPHOCTD NPSMOM U IJIOCKOCTH, ITPU3HAKU U CBOMCTBA. 3
Thb NPSAMBIX U CamocrosiTesibHasi padoTa CTYICHTOB 10
IJIOCKOCTeEl 1 | Haxnounnsie u npoekiuu. Teopema o Tpex nepneHaukyisipax. Bunsl TeTpasapoB. OpToLEHTPUUECKUN TeTpadap, KapKacHbBIN
OK 1-9 TeTpa’Np, PaBHOIPaHHBIN TeTpasnap. IIpsMoyrompHBIN TeTpadap. Memuwanel W OuMemuaHbl Terpa’npa. JlocTpauBaHme
TeTpadApa [0 mapajuienenunena. PaccrosHus wMexay ¢urypamu B mpocTpaHcTBe. OOHmMH TEpHIEHIUKYISAP IBYX
CKpCHIMBAIONIUXCA ITPAMBIX. Vrisl B IIPOCTPAHCTBEC. HepHeH}II/IKyﬂﬂpHHe IIJIOCKOCTH. HJ’IOIHEUIL OpTOFOHaHLHOﬁ MMPOCKIUU.
[lepnenaukynspHoe cedeHne Npu3Msbl. TpexrpaHHbIi 1 MHOTOTpaHHbIH yroi. CBOWCTBA MIOCKUX YIJIOB MHOTOTPaHHOTO yIia.
CBOWCTBA TUIOCKUX U IBYTPaHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB JUJIsl TPEXTPAHHOTO YIJa.
2 | Teopema o Tpex nepneHaukyispax. [lepneHIuKyIsip 1 HaKIOHHAS K TUIOCKOCTH.
3 HpI/I3HaKI/I NEPHECHAUKYIAPHOCTU NPAMBIX U IUIOCKOCTEH B TMPOCTPAHCTBC. TeopeMa O TPEX MECPHNECHAUKYJISApax.
4 | Ilpu3Haky u cBOMCTBA NapajuIebHbIX U EPHEHAUKYISPHBIX II0CKOCTEH
5 | Ilpaktuueckass pabora PaccrosiHue OT TOYKM JIO MJIOCKOCTH, OT HPSIMOM J0 IJIOCKOCTH, PaccTOSHUE
MEXY TIIIOCKOCTAMU
6 | Bumpl maremaTHuYeCcKMX YTBep)KICHHMHA. BuAbI H0Ka3aTeNbCTB. MaTeMaTHueckas HHIYKIUSA. YTBEPXKICHUS: OOpaTHOE
JaHHOMY, IPOTHUBOIIOJO0XKHOEC, 06paTHO€ TMPOTUBOIIOJIO)KHOMY JTaHHOMY
7 | [TapannensHOE MPOESKTHPOBAHKUE U €TO CBOMCTBA.
8 | Bunsl MmHOrorpanaukoB. Pa3zBepTku MHororpanHuka. KpaTdaiiime nyTy Ha OBEpXHOCTH MHOTOrpaHHUKA. Teopema Diinepa.
[IpaBunpHBIE MHOTOTPaHHUKH. JIBOMCTBEHHOCTh MPAaBWIBHBIX MHOTorpaHHHKOB. IIpm3ma. Ilapamnenenunen. CaoiicTBa
napasuienenunena. IlpamoyronsHelit mapamienenunen. Haxmonusie npusmel. [lupamuna. Bumsl mmupamuzn. OaeMeHTHI
NpaBWIbHOW mupamMubl. [IMpaMuabl ¢ paBHOHAKJIOHEHHBIMH peOpaMH WM TIpaHsIMH, MX OCHOBHbIE cBoWcTBa. [lmomranu
INOBEPXHOCTEU MHOI'OI'PAHHUKOB.
Paznen 4. 12
KomOunaTopuka
Tema 4.1. Copep:xaHue y4eOHOIro MmaTepuaja 2 2
IIpaBuna 1 ‘ DneMeHThl KoMOMHATOpUKH. OCHOBHBIC IMMOHATHSI KOMOMHATOPHKH.
KOMOUHATOPUKH [oBTopenue. Perenuie 3a1a4 Ha Tabin4HOE U rpaduuecKkoe MpeACTaBICHNE JaHHBIX
OK 1-9 CamocrosiTe/IbHast pa6oTa CTy/IeHTOB 10
1 | ®opmynbl yKcIa NepecTaHOBOK, pa3MEelEHUN, cOueTaHUI
2 | Ilpaktuueckas pabota Pemenne KOMOMHATOPHBIX 3a/1a4.
3 | bunom Herotona u Tpeyrosbnuk [lackans
4 | IlpuknagHeie 3a/1a4H.
Paznea 5. 18
Koopannartsl n
BEKTOpa
Tema 5.1 Meton Coaepikanue y4eOHOro MaTepuajia 1 2

KOOP/AUHAT B

1 | JlexapToBBI KOOPIMHATEI B IPOCTPAHCTBE. BeKTOPHI.
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NPOCTPaHCTBeE.
BekTopbl

OK 1-9

2 | Yron mexny Bektopamu. CKaJsipHOE NpPOU3BEACHHE. YpaBHEHHE IUIOCKOCTH. DopMylia paccTOSHUS MEXIy TOUYKaMHu.
YpaBaenue cepbl. Dopmyiia pacCTOSTHHUS OT TOYKH JI0 TWIOCKOCTH. CIIOCOOKI 3a1aHuUs MPSMOH YpaBHECHHUSMU.
Pemenne 3aa4 ¥ 10Ka3aTeabCTBO TEOPEM C MOMOIIBIO0 BEKTOPOB U METOAOM KOOPJIMHAT

CamocrosiTesibHast padoTa CTYJ1€HTOB

VYroa mexay Bekropamu. Koopaunars! Bekropa. CkaiasipHOE IPOU3BEIEHUE BEKTOPOB.

CKaJ'IHpHOC MIPOU3BCACHUEC BEKTOPOB. TeopeMa O Pa3JIOKCHUU BEKTOpaA MO TPEM HCKOMILIAHAPHBIM BEKTOpaM

KosmmuueapHsie BEKTOPBI

KOMHJIaHapHBIe BCKTOPBI. Paznoxenue o TPEM HCKOMILIAHAPHBIM BCKTOPAM.

VYpaBHenue miockoctu. Dopmyna paccTosHHSI MEXIy TOYKaMu. YpaBHeHue cdepbl. DopMyna paccTOSHHS OT TOYKH IO
iockocTH. CrocoObl 3ajaHusl MPSIMOH, YpaBHEHUSIMU.

Hcnons3oBanne KOOpJAWHAT U BEKTOPOB IMPU PCHICHNN MAaTCMATHYCCKHUX W MIPUKIIAIHBIX 3a/1a4.

Bexkropsl. JleiicTBUs ¢ BEKTOpaMu

JlekapToBa cucTeMa KOOpJIMHAT B IPOCTPAHCTBE

OO |N|IO OB WN(F-

CxaJsipHOE ITPOM3BEICHHE BEKTOPOB.

10 ‘ Pemenue 3aga4 1 10Kka3aTeIbCTBO TEOPEM C IIOMOIIIBIO BEKTOPOB M METOOM KOOpJMHAT.

16

Pa3pea 6.
OcHOBBI
TPUTOHOMETPHU

30

Tema 6.1.
Tpuronomerpuueck

He BbIPaKeHHs
OK 1-9

Copep:xaHue y4e0HOI0 MaTepuaja

1 | OcHoBHBIe TIOHATHSA. CHHYC, KOCHHYC, TAHT€HC W KOTAHT'CHC MPOM3BOJIBHOTO yrja. Paguannas mepa yria,
TPUTOHOMETPHYECKasl OKPYXKHOCTb. TpuroHomerpuueckue (YHKIMH Yucel H YriioB. DOpMYIbl NMPUBEACHHS, CIOXKCHUS
TPUTOHOMETPHYECKUX (GYHKUUHA, (HOPMYIBl IBOWHOIO M IOJIOBHHHOIO apryMeHTa. IlpeoOpa3oBaHue CyMMBI, Pa3sHOCTH B
[pPOM3BENCHUE TPUIOHOMETPUYESCKHX (yHKumiA, u Haobopor. Hymum QyHKUME, OPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTB. Haubonsiiee 1 HanMeHbIee 3HadeHue GyHkuuu. [leproauiecknue pyHKINHE 1 HAUMEHbLINIA iepros. YeTHbie
Y HeYeTHbIe (YHKIHH.

CamocTosiTesibHasi padoTa CTY/IeHTOB

1 | PagmaHHbIil METOT M3MEPEHHUS YTJIOB BPAIIEHUS U CBS3b C TPaIyCHOM MEpOi.

2 | PaguaHHbIi MeTO U3MEpPEHUS YTIIOB BPAIlIEHHUs U CBSI3b C TPAJAYCHOM MEpOH.

3 | OyHKIMH «IpOOHAS YacTh YHCIa» Y ={ X} W «Ilelas 4acTh 4uciay y =[x |. TpuroHoMerpuueckre (HyHKIHH YHCIOBOTO
apryMeHTa y X = C0S , Y X =8in , y X =tg , y X = ctg . CoiictBa 1 rpaduKu TpHUroHOMeTpruUeckux (yHKuuit. O6paTHbIe
TPUTOHOMETpUYECKHe (DYHKIH, UX TIIaBHbIC 3HAUCHHUS, CBOMCTBA M TPpaHKU.

Tema 6.2.
DopMmyJibl
TPUTOHOMETPHH.
OK 1-9

Conepxanue yueOHOro Marepuasa

1 ‘ OcHoBHBIE TPUTOHOMCTPUYICCKHUEC TOKICCTBA. (DOpMy.TIBI IIPUBCACHUSA

DopMyITBI CIIOXKEHUS] TPUTOHOMETPUIECKUX (QYHKINH, (hOpMyITBI TPHBEACHUS, (POPMYIIBI IBOWHOTO apryMeHTa.

2 | TIpeoGpa3oBaHust TPHrOHOMETPHIECKUX BHIPAKCHHIA.

@opMynbl TIPUBEACHHSA, CIOKCHHS TPUTOHOMETPHUYECKHX (YHKIHH, (GOpMYNbl JBOWHOTO ¥ TIOJIOBHHHOTO apryMEHTa.
[Tpeobpa3oBaHne CyMMBI, pa3HOCTH B ITPONU3BEACHIE TPUTOHOMETPHUYECKHX (DYHKITHHA, 1 HA000pOT
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CamocrosiTeIbHasA pa60Ta CTYAEHTOB

OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA

DOopMYyJIbI CI0KEHUS, YABOCHHUS

ITpeobpazoBaHre CyMMBI TPUTOHOMETPUIECKUX (DYHKITHI B TPOU3BEICHNE

[Tpeobpa3oBaHue MPOU3BEICHHUSI TPUTOHOMETPHUYECKUX (PYHKIIUI B CYMMY.

OB WIN|F-

ITpeobpa3oBaHust TPUTOHOMETPUIECKUX BBIPAKCHUH.

10

Tema 6.3. Conepxxanue yueOHOro Marepuasa 2 2
IIpocreiimmue 1 ‘ TpuroHomerpudeckue yYpaBHEHUS " HEPaBEHCTBA
TPUTOHOMETPHYECK | ApKKOCHHYC, apKCUHYC, apKTaHT€HC YKcia. APKKOTAaHIe€HC YHcia.
ve ypaBHeHMS, TpuroHomerpuueckue ypaBHeHus. OJTHOPOAHbIE TPHIOHOMETPHUYECKHE YPaBHEHHS
HEepaBeHCTBa CamocrosiTe/ibHasi padoTa CTYJIEHTOB 16
OK 1-9 1 ‘ [IpocTenmme TpPUroHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.
PelieHne npocTelinux TpUroHOMETpUYECKUX HepaBeHCTB. IIpocreiiine cucTeMbl TPUTOHOMETPUYECKUX YPAaBHEHUI.
2 ‘ OO6paTHbIe TPUTOHOMETpUYECKUE (HYHKIIMH
Hynmu ¢yHKIMM, TPOMEXYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh. HaumOosbplniee ¥ HauMeHblllee 3HAa4YeHHE (YHKIIMH.
[Tepronuueckue GYHKIMU ¥ HAaMMEHbIIMI nepuoa. YerHple n HeueTHble GyHKIMU. DYyHKIMN «ApoOHast YacTh yucnay y ={x} u
«uenas yacthb yncnay y =[x]. OOparHble TPUrOHOMETpUUeCcKHe (YHKIIMH, UX TJIaBHbIC 3HAYCHUsI, CBOICTBA U rpaduKu
Paznen 7. 16
DyHKUUMN
Tema 7.1. Copep:xaHue y4eOHOIro MmaTepuaja 2 2
DyHKIUHA, UX 1 ‘ Oynkiuu. CoiictBa pyHKIMKA. OOpaTHbIe PYHKITHH.
CBOJiCTBA JIBWKEeHHS B IPOCTPAHCTBE: IapauIeIbHBIA MEPEHOC, CHMMETPHSI OTHOCHTEIBHO IUIOCKOCTH, LCHTPAJIbHAS CHMMETPHSI, TOBOPOT
u rpaduku oTHOcUTENbHO mpsmoil. IIpeoOpaszoBanue momoOWst, roMoreTws. PeleHwe 3agad Ha IUIOCKOCTH C  HCIIOJIb30BaHHUEM
OK 1-9 CTepeOMEeTPHUYECKHX MeTooB. B3anmuo obpartuble Gpynkimu. I'paduku B3auMHO 00paTHBIX (HYHKIIMH.
2 ‘ CrerneHHble, TOKa3aTeNIbHbIC, JJOrapU(PMUISCKHUE U TPUTOHOMETPHUYECKUE (DYHKITHH. 2
Hynu ¢yHKIMH, OPOMEXYTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTh. HamOombliee ¥ HaWMEHbIIGe 3HAYCHHE (YHKIUH.
IMepuonnueckue ¢yuxuun. YerHocTs u HedeTHOCTs QyHKImi. Croxubie GpyHkuun. TpuroHomerpudeckue QyHKIUA y = COS X , Y
= sinx , y = tgx . Oyakuusty = ctg x. CBoiictBa u rpaduku TpUroHoMeTpuueckux (ynkimii.Jlorapugmudeckre ypaBHEHUs U
HepaBeHcTBa. Jlorapudmudeckas pyHKUus U ee cBoiicTBa U rpaduk. CreneHHas QyHKIMS U ee CBOWCTBA M rpaduk
3 ‘ [IpeoOpazoBanus rpagukoB GyHKIUN 2
Meroa WHTEpBAJOB [yl pellleHUs] HepaBeHCTB. lIpeoOpasoBanusi rpadukoB (QYHKIMIA: COBUT BIOJb KOOPAWHATHBIX OCEH,
PACTsDKCHHE U CKATHE, OTPAXKEHHE OTHOCHTEIIPHO KOOPIMHATHBIX oceil. I'paditaeckne METoIbl pelieH s ypaBHCHHI W HEPABEHCTB
CamocrosiTesibHast padoTa CTYCHTOB 14

1 HpI/IMepLI 3aBHCUMOCTEH MCKAY NICPEMCHHBIMH B PCAJIBHBIX NNPONCCCAX U3 CMCIKHBIX JUCIUTIIINH

HccnenoBanue GpyHKIMU

2
3 | HenpepsiBHBIE U neproanyeckie QyHKINN
4 | IlpeoOpazoBanusi rpaduka QyHkiuu. ['apmonnyeckue kosebanus. Ilpukiaanelie 3a1auu.
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Z[BI/I)KGHI/IH B IPOCTPAHCTBC: napannem,H},H‘/'I NEePeHOC, CUMMETPUA OTHOCUTCIIBHO IUIOCKOCTH, IECHTPAJIbHAsA CUMMETPUA, ITOBOPOT
OTHOCHUTCIIBHO HpHMOﬁ. HpeO6pa3OBaHI/I€ HO,HO6I/I$I, roMmoreTus. Pemienne 3aJad Ha IUIOCKOCTH C HCIIOJIb30BaHUCM
CTCPCOMECTPHUICCKUX MECTOJOB.

Pazpnen 8. 12
MHOrorpaHHHUKHU
Tema 8.1. Conepxxanue yueOHOro Marepuasa 1 2
MHOrorpaHHMKHU 1 ‘ Bepmunsl, pebpa, rpaHi MHOTOTpaHHUKA
OK 1-9 Iapannenenunesn. CroiicTBa NpsiMOyroasHOro napaienenunesna. Teopema Iugaropa B mpocTpaHcTBe.
2 \ [Ipu3ma, ee ocHOBaHMsI, OOKOBbIE pedpa, BbICOTAa, OOKOBasl MOBEPXHOCTb. 2
IlpaBuibHBIE MHOIOTpaHHHUKH. JIBOMCTBEHHOCTh MpPaBMWIIBHBIX MHororpaHHukoB. Ilpusma. Ilapamnenenunen. CsoiicTBa
napasuenenunesna. IlpamoyroneHslil napamienenunen. HaxioHHbIe IPU3MBL
3 \ [Tupamuna, ee ocHOBaHMe, OOKOBBIE peOpa, BBICOTA, OOKOBAsi MIOBEPXHOCTD. 2
[Mupamuaa. Buapl nupaMua. DineMEHThl NPaBWILHOW MupaMuibl. [lupamupl ¢ paBHOHAKIOHEHHBIMHU peOpaMu W TpaHiIMH, WX
OCHOBHBIE CBOMCTBA.
CamocrosiTejibHasi paboTa CTYJIeHTOB 12
1 ‘ CeueHns, pa3BEepTKM MHOrorpaHHuKoB. [nontaae nosepxHoctn. CuMmeTpust
Pa3BepTku MHOrorpanHuka. KpaTuaiiime myTh Ha HOBEpXHOCTH MHOrOrpaHHHKa. Teopema Oitnepa Ilnomamy moBepxHOCTeH
MHOTOTPAaHHUKOB. J[BOMCTBEHHOCTh MPaBHIBHBIX MHOrorpaHHukoB. llpmsma. Ilapamnenenunen. CoiicTBa mapaenenuIesaa.
[IpsimoyronbHelid mapamienenunen. Haxmonnsle npusMmbl. Ilupamuna. Bumsl mmupamupn. OneMeHTH NPaBHIBHON MHPaMUIBL.
[Mupamupl ¢ paBHOHAKJIOHEHHBIMH peOpaMu ¥ IPaHsMH, NX OCHOBHbIE CBOMCTBA. [1I1o1a M moBepXHOCTEH MHOTOrPaHHHUKOB.
Paznea 9.Tena u 12
IIOBEPXHOCTH
BpallieHus.
Tema 9.1. Copep:xaHue y4e0HOIro MmaTepuaJja 1 2
Hununap, konye, |1 | Humusap u KoHYC.
map 2 | llap u cdhepa 2
OK 1-9 3 | YceuenHas nupamMu/ia U YCEYEHHBINH KOHYC. 2
Tema Bpamenus: UIHHAP, KOoHYC, map u chepa. CeueHns mwIMHApA, KOHyca W mmapa. lllapoBoif cerMeHT, HIapOBOH CIIOM,
IIapOBOH ceKTOp (KOHYC). Y CcedeHHas IHpaMuia M YCEUeHHBIA KOHYC.
4 | Pemenue 3amaq 2
OnemeHTHl ceprueckoil reomerpun. KoHmueckne cedeHus. KacaTenbHble mpsMble W IUIOCKOCTH. BIUcaHHBIE W ONMCaHHbBIE
cdeprr. Kacarommecst chepbl. KomOnHamu Ten BparieHus
Paznen 10. 28
Havana
MaAaTEMATHU4YECCKOI'0
aHaJIu3a
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Tema 10.1. Coaepikanue yueOHOro MaTepuajia 2
IHocnenoBarensHocrt | 1 ‘ ITocnenoBarensHocTU. [loHATHE O NIpezeIe NOCIEI0BATEIBHOCTH 2
H. [Nonsitne npenena ¢yakun B Touke. [loHsTue npenena ¢GpyHKMy B OeCKOHEYHOCTH. ACUMITOTH rpaduka GyHkiun. CpaBHeHHE
Ipoussoanas. OECKOHEYHO MallbIX M OeckoHeyHOo Oonbinx. HenpepwsiBHOCTH (yHKIuu. CBoiicTBa HempepbIBHBIX ¢yHKIMH. Teopema
OK 1 _ 9 Befziepnnpacca. YucmoBas I0CJICAOBATCIIbHOCTD. Hpe,uen IIOCJIICA0OBATCIIbHOCTH.
CamocrosiTesibHasi paboTa CTYIeHTOB 12
1 | IIpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIMNA. YpaBHEHHE KacaTeIbHOM B 00IIEM BUIE
2 | IlpaBmiia u popmynsl quddepeHnrnpoBanus
[TponsBonHas. YpaBHeHue kacatenbHol K rpaduky Gynkunu. Juddepennmpyemocts ¢pyHkimu. [IponsBonnas GpyHKIIUN B TOUKE.
3 | Mexann4eckuit ¥ TeOMETPUIECKUN CMBICI TIPOU3BOTHOM.
4 | UccnenoBanue QyHKIIMU C TOMOMIBIO TPOU3BOHON
I/ICCJ’IGZ[OBaHI/Ie OJICMCHTAPHBIX (l)yHKL[I/Iﬁ Ha TOYKH SKCTpEMYyMa, HanOoJIbIlIee ¥ HAUMEHbIIIEE 3HaUEHUE C IMOMOLIBIO HpOPI3BOI[HOI>i.
IMoctpoenue rpadukoB (QyHKIMU ¢ MOMOIIBIO MPOU3BOAHBIX. [IpUMEHEHHE MPOM3BOIHON MpH pelleHWH 3amnad. HaxoxmeHue
IKCTPEeMyMOB (DYHKIIMI HECKOJIBKHX MEPEMEHHBIX.
Tema 10.2 Conep:xanue yueOHOro Marepuaja 2 2
ILnomans 1 | IlepBooOpa3Hasi U UHTETpAL..
KPHUBOJIMHEHOMI 2 | Inomaas KpUBOJMHENHOM TpaNEIUH. 2
Tpanenuu. IepBooOpasuble anemMeHTapHbIX QyHKIMH. [1nomans kpuBonuneiino Tpanenuu. ®opmyna Helotona-Jleiibnuma. OnpeneneHHbIit
HuTerpan MHTCTPaJL.
OK 1-9 CamocrosiTeJibHasi paboTa CTYJ1eHTOB 12
1 | UnTerpan u nepBooOpa3Has
2 | Teopema Hrrorona—JleliOnura
[Tomans xpuBonuHeHHoH Tpanenuu. Popmyna HeroToHa-JleiOHmmIA.
3 ‘ [Ipumenenne nuTerpasia K BbIYUCICHUIO GU3NYECKUX BEJIMYMH U TUIOIIA ICH.
Beruncienue miom@anei miockux GUryp 1 00beMOB TeN BpalIeHHs ¢ MOMOIIBI0 HHTerpana. MeTo/bl penieHus (yHKIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB
4 \ [IpuMeHeHne uHTerpaia K BoIYUCICHUIO (PM3MYECKUX BEJIMYUH U IJIONaICH.
Paznea 11. 14
O0beMbI TEJ M
TUIOIIAAH X
TMOBEPXHOCTEH.
Tema 11.1 Coaepikanue y4eOHOro MaTepuajia 1 3
O0BLeM U ero 1 | Dmementsr Teomerpun Macc. [loratue o6pema. OObeMbI MHOTOTpaHHUKOB. OOBEeMBI Tel BpamieHHs. AKCHOMBI 0ObeMa.
u3MepeHue. BrBog ¢opmMyn 00BeMOB MPSIMOYTOJIBHOTO TMapajuIeNenunea, Ipu3Mbl U mupaMuabl. QopMymbl Ui HAXOXKICHHS OQLeMa
OK 1-9 TeTpadapa. TeopeMbl 00 OTHOIICHHSX 00beMOB. [IpHIoXKeHHWS HWHTErpaja K BBIYHCICHHIO OOBEMOB W IIOBEPXHOCTEH Tel
BpameHus. [Tnomanp chepudeckoro mosgca. O0beM MapoBOro Ciosl.
2 | O6beM u ero usmepenue. MurerpanpHas ¢opmyna oobema.@opMyssl 00beMa MHOTOIPAaHHUKOB M TeJ 3
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‘ BpAILICHUS

CamocrosiTeIbHasA pa60Ta CTYACHTOB

1 | Beruncnenue miomaied 1 00beMOB MHOTOIPAHHUKOB

[Ipumenenne oO0beMoOB mpu peuieHnu 3anad. [lmomans cdeprl. PasBeprka munmuuzpa u xoHyca. [linomans MOBEpXHOCTH
IHHApa U KoHyca. KoMOMHanmy MHOTOrpaHHHMKOB 1 Ten BpatieHus. [Tonobue B mpoctpancTBe. OTHONIEHHE 00HEMOB.

2

3 | Beruncnenune miomanei 1 00beMOB Tell BpalleHUs

4 | KomOuHamu MHOTOrpaHHUKOB M Tenl BpamieHus. IlomoOme B mpoctpaHcTBe. OTHomeHHE OOBEMOB M ILUIOMIAJEH
MOBEPXHOCTeH MOXOOHBIX (uryp. J[BWKEHWS B INPOCTPAHCTBE: NApPAUICNBHBI IEPEHOC, CHMMETPUS OTHOCHTEIHHO
IUIOCKOCTH, IICHTpajbHAs CUMMETPHs, MOBOPOT OTHOCHTENBHO HpsiMoil. IIpeoOpa3oBanue momoOusi, romoreTns. Penrexne
3aJ]a4 Ha IJIOCKOCTH C HCIOJIb30BAHUEM CTEPEOMETPHUYECKHX METOMIOB.

12

Paznen 12.
9J1eMeHTBI
CTATHCTHKH U
Teopuu
BEPOSATHOCTEM

10

Tema 12.1.
CraTucruka u
Teopusi

BEPOATHOCTEM
OK 1-9

Copep:xaHue y4eOHOro marepuasa

1 ‘ DJIEMEHTHI TEOPUHN BEPOSITHOCTEN

BeposTHOCTE M cTaTHCTHKA, JIOTUKA, Teopus rpados u komOuHaTopuka Ilopropenue. lMcrnonb3oBanue Tabnui U AUarpamMM A
NpEICTaBICHUs] NaHHbIX. PelleHne 3agauy Ha MNPUMEHEHHE OIUCATENbHBIX XapaKTEpPUCTUK YHCIOBBIX HAOOpOB: CPEAHUX,
HauOONBIIET0O W HAWMEHBLIEro 3HA4YCHMs, pa3Maxa, AUCIEPCHMH W CTaHAApPTHOTO OTKIOHEHUS. BbrumcieHne yacTtoT
BEPOSITHOCTEH CcOObITHH. BbluncieHHe BEpPOSTHOCTEH B ONBITAX C PAaBHOBO3MOXKHBIMH  JJIEMEHTAPHBIMU ~ HCXOIAMHU.
Hcnonb3oBanre KOMOWHATOPUKH. BbIlYHCIEHHE BEPOSTHOCTEH HE3aBUCHMBIX coObITHiL. Mcrosnb3oBanue (OpMYSbI CIOKEHHUS
BEPOSITHOCTEH, quarpamMm Diiiepa, AepeBa BeposiTHocTel, popMysibl bepHyin. BeposTHocTHOE pocTpaHCTBO. AKCHOMBI TEOPUHU
BEPOATHOCTEN. Y cII0BHAs BEpOATHOCTh. [IpaBuino ymHOkeHus BeposTHOcTeW. Popmyna noiaHol BepositHocTH. Popmyna balieca.
JuckpeTHble ciydaiiHble BETHMYMHBI M pacnpenencHus. COBMECTHbIE pachpeneneHus. PacnpeneneHue cyMMbl M NPOU3BEICHUS
HE3aBUCHMBIX CIIy4alHbIX BEJIIMYMH. MarTeMaTH4ecKoe OXHIAHWE M OHUCIEPCUsl CIy4aliHOM BeNWYMHBL. MaTteMaTHdeckoe
OXMIAHUE U JHUCHEpCHA CYMMBbI CIydaWHBIX BEMUMYMH. bDHHapHas ciydaiiHass BenWYMHA, paclpeaeneHue bepHymm.
I'eomerpuueckoe pacnpeneneHue. buHoMHuanbHOE paciipesienieHue U ero cBoiicTBa. [ umepreoMeTpuieckoe paclpeaeneHue U ero
cBoiictBa. HenpepriBHbIE ciyyailiHble BenuuuHbl. I[ImoTHOCTE BeposTHOCTH. DYHKUMS pacnpenesieHus. PaBHOMepHOe
pacmpenenenue. [lokazarensHoe pacmpezeneHue, ero napamerpsl. Pacnpenenenne Ilyaccona u ero mpumMenenue. HopmanbHoe
pacnpenenenue. @ynkuus Jlamaca. [lapamerpel HopManbHOro pacnpenencHusi. [Ipumepsl cinyd4ailHbIX BENMYWH, MMOJYMHEHHBIX
HOPMAaJIbHOMY 3aKOHY (IIOrPEITHOCTh U3MEPEHUH, pOCT yenoBeka). LlenTpansHas npexenpHas Teopema. HepaseHcTBo UeOsimieBa.
Teopema YeOrimieBa u Teopema beprymmu. 3akoH Gompmmx uncen. BeiOopodHsiii MeTox u3MepeHus BeposTHocTel. Pomb 3akoHa
OoNBIINX YKCeN B HayKe, Ipupose u obmecTte. KoBapuamus AByX ciydaifHbIX BenuduH. [ToHsATHE 0 KO3(duireHTe Koppensnum.
CoBMecTHBIC HAONIOICHHS ABYX CIIYYalHBIX BeTMIUH. Bei0opouHsIii KodhdurmeHT koppermsiuu. JInaeiitHas perpeccust.

CamocrosiTesibHast padoTa CTYCHTOB

1 ‘ Pemenne MPAKTUYCCKUX 3aa4 C MPUMCHCHUCM BCPOATHOCTHBIX MCTOJOB.

Crartuctuueckas rumore3a. CTaTHCTHKA KPUTEPHS M €€ YPOBEHb 3HAUYMMOCTH. [IpoBepka mpocTedmmx runores. OMIMPHIECKNe
paclipefieNieHlss M WX CBSI3b C TEOPETHUECKMMH pacmpeneneHusiMua. Panrosas koppemsinust. IlocTpoeHHE COOTBETCTBHH.
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HNHbekTuBHBIE U CIOPBEKTHBHBIE COOTBETCTBUS. buekumu. JuckperHas HenpepbiBHOCTh. [Ipuninun Jupuxie. Konupopanue.
JBonunas 3amvick. OCHOBHBIC TOHATHS Teopun TpadoB. [eperns. JIBoudnoe nepeBo. Ces3HOCTh. KoMmoHeHTH cBsi3HOCTH. [TyTH
Ha rpade. DiinepoBs! ¥ ['aMHUIBTOHOBEHI ITyTH.

Paznen 13 12
YpaBHeHus u
HEpPaBeHCTBA
Tema 13.1. Conepxxanue yueOHOro Marepuaja 2 2
Pemenue 1 ‘ YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI YPABHEHUM.
YPaBHEHHUH U CamocrosiTesibHasi padoTa CTYJIeHTOB 12
HEPaBEHCTB 1 | Jlorapudmuueckne ypaBHeHus u HepaBeHcTBa. Jlorapupmuueckas ¢QyHkuuss u ee cBoiictBa M Tpaduk. CucTeMsbl
OK 1 - 9 MMOoKa3aTCJIbHBIX, J'IOI‘apI/I(l)MI/I‘IECKI/IX n HppalroHAJIbHBIX ypaBHeHHﬁ. Cucremsl MMOKa3aTCJIbHBIX, J'IOFapI/I(l)MI/I‘IeCKI/IX u
HppallMOHaJIbHBIX HEPABCHCTB.
2 | IllpuMeHeHne MaTeMaTHYECKUX METOIOB JJTsI PEIICHUS COJICPIKATEIIBHBIX 3319
3 | Pemenue 3amau ¢ UCToONb30BaHUEM TPaJyCHOM Mephl yriia. Monyiaps 4ucia U ero cBoicTBa. Pemenue 3amad Ha JBIOKEHHE U
COBMECTHYIO pa60Ty C IIOMOULIBIO JIMHEHHBIX U KBaJIpaTHBIX ypaBHeHI/Iﬁ " ux cucreM. Pemenue 3a1a4 C IIOMOIIIBKO YHCIIOBBIX
HEpaBEHCTB U CHCTEM HEPaBEHCTB C OJHOM MepeMEHHOH, C MPUMEHEHHEM H300paKeHHUs YHCIIOBBIX MPOMEKYTKOB.
4 | OcHOBHBIE TPUEMBI pellIeHNs] ypaBHEHUH. Perienne cuctemM ypaBHeHMH
5 | Tpuronomerpuueckue  ypaBHeHHS.  OOHOPOOHBIE  TPUTOHOMETPUYECKHE  ypaBHEHHMA.  PemeHne  MpOCTEHIIMX
TPUTOHOMETPHUUYECKUX HepaBeHCTB. IIpocTelniue cucreMbl TPUTOHOMETPUUYECKUX YPaBHEHU I
6 | Mcrons3oBanme cBOMCTB U rpadMKOB (DYHKITHI I PEIICHUS] YPaBHCHHU 1 HEPABCHCTB
7 | Peuienue 3amau Ha IBW)KEHHE U COBMECTHYIO Pa0OTy, CMECH U CIUIaBbl C IOMOILIBbIO JIMHEHHBIX, KBAJPATHBIX U JPOOHO-
palMOHAJIBHBIX YpaBHEHUi U ux cucreM. [Ipumenenue npousBoaHou B pusuke. [IpumeHeHne 00beMOB IPH PELICHUH 33a4.
JK3aMeH 6
Bcero: 234
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4. CIIMCOK UCTOYHHUKOB

OcCHOBHbBIC HCTOYHHKHU:

1. bammmakos, M. . MatemaTtuka: y4e0. AJis UCIOJNB30BaHUS B y4eOHOM Mpoliecce
oOpazoBatenbHbiX yupexaenuit CIIO / M. U. bammakoB. — 5-¢ u3m., crep. —
Mocksa: UL «Axkanemus», 2018. — 256 c. — [PekomennoBano ®I'AY «DHPO»].
— TeKcT: HemoCpPEeACTBEHHBIN.

2. Nanassn, A. A. Maremaruka: y4e0. a1 CTYA€HTOB  00pa3oBaTeNIbHBIX
yupexaeHuii cpen. npod. oopazosanus / A. A. lagasH. — 3-e u3f., ucnp. v J01.
— MockBa: @opym: HHUI[ HNHOPA-M, 2018. - 544 c¢. - URL:
http://znanium.com/bookread2.php?book=967862 (nata oopamenus: 11.05.2021).
— Pexxum noctyna: miis 3apeructpup. unrareneid 9bC. — TekcT: 3JIeKTpOHHBIN.

JlonoJiHuTeIbHbIE HCTOYHUKU:

1. bapaymkun, B. B. Marematuka. DneMeHThl Bbiciiel matematuku: B 2 1. T. 1
y4e0. ISl CTyJICHTOB 00pa30BaTEIbHBIX YUPSIKIACHUN cpe. mpod. oopazoBanus /
B. B. bapaymkun, A. A. Ilpokodres. — Mockpa: KYPC, HUL] NTH®PA-M, 2017.
— 304 c¢. — URL: http://znanium.com/bookread2.php?book=615108  (mara
obpamienus: 11.05.2021). — Pexxum moctyna: st 3apeructpup. untarenein DbC.
— TexcT: 3IEKTPOHHBIM.

2. bapnymkun, B. B. MaremaTtuka. DnemMeHTsl Bbiciield MmateMatuku: B 2 T. T. 2:
yueb. IS CTYyIEHTOB 00pa30BaTEIbHBIX YUPEKIACHUHN cpea. mpod. oOpa3zoBaHus
/ B. B. bapnymxkun, A. A. IlpokodreB. — Mocksa: KYPC, HUL| UHOPA-M,
2018. — 368 ¢. — URL: http://znanium.com/bookread2.php?book=974795 (nara
obpamenus: 11.05.2021). — Pexwum goctyma: mis 3apeructpup. untateneid DBC.
— TekcT: 3IEKTPOHHBIM.

3. llumnosa, JI. 1. MaTtemartuka: y4e6. mocobue jis CTyACHTOB 00pa3oBaTEIbHBIX
yapexaeHui cpen. mpod. oo6paszosanms / JI. M. Iumoma, A. E. Ilumos. —
Mockaa: NHOPA-M, 2019. — 238 C. - URL.:
https://new.znanium.com/catalog/product/990024 (nara o6parmienus: 11.05.2021).
— Pexxum noctyna: quis 3apeructpup. unrareneit 9bC. — TekcT: 31eKTpOHHBIN.

Ilepuoauyeckue u3gaHus (0Te4eCTBEHHBIE KYPHAJIbI):

1. HoBoctu aBTOOM3HEeca: xypHan st npodeccuoHanoB / yupenurens OOO
«ABToMHpOpM Menuay. - . - MockBa: Aptolapopm Menua, 2017 - . - Exxemec.
- Tekcr: HEMOCPEICTBEHHBIM.

2. TlpodeccuonanpHoe oOpa3oBanne B coBpeMeHHOM mupe: Professional education
in the modern word: BcepoCCHIICKMII HAaydHBIM JKypHaJI / Y4YpeauTelb
denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BbiclIero  oOpa3zoBanHus «HoBocMOMpPCKHMII  TOCYIAapCTBEHHBIM  arpapHbId
yauBepcutet». — 2011 - . — HoBocubupck: ®I'VII «MU3narenscteo CO PAH»,
2020 -. -ExexBapt. — TekcT: HEMOCPEACTBEHHBIH

3. YmpaBieHre mMpoeKTaMu: HHPOPMAIMOHHO-aHATUTHYECKHH KypHai. — 2004 - .
— MockBa: OOO «HckyccTBo ynpasieHusi npoekramm», 2020 - . - Exemec. —
TekcT: HenoCcpeACTBEHHBIN.
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HNuTepHeT-pecypesbl:

1.

2.

3.

Enunoe okHO pgoctyma k oOpa3oBaTenbHbIM pecypcam: cait. —  URL:
http://window.edu.ru/ (nara ooparmenus: 11.05.2021). — TekcT: 37€KTPOHHBIH.
Best matemaTnka B OJJHOM MecTe — MaTemMaTuueckui moprain: cat. — URL:

http://www,allmath.ru(nara oopamenus: 11.05.2021). — TekcT: 31€KTPOHHBIN.
Maremartuka: crpaBoYrk (HOpMyIT MO ajaredpe U reoMETPUH, PEICHUs 3a7ad U
npuMepoB. Maremarudyeckue (Gopmynsr  On-line:  caiT. — URL:
http://www.pm298/ru (nata oopamienus: 11.05.2021). — TekcT: 37€KTPOHHBIH.

. CBoOomnass martematuka: cair. —  URL: http://www.free-math.ru (mara
obpamenus: 11.05.2021). — TekcT: 31eKTPOHHBIN.

. denepanbHbIii HCHTP UH(POPMALIMOHHO-00pa30BaTEIbHBIX pecypcoB
MunuctepcTBa oOpa3oBanus ¥ Hayku: cat. — URL: http://eor.edu.ru (mara

obpamienus: 11.05.2021). — TekcT: 37EKTPOHHBIIA.
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