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1. HOACHUTEJIbBHASA 3AITUCKA

Pabouas nmporpamma oGrieobpaszoBarenbHol yueOHnoit auctumnuasl OYIL.03. Ma-
TeMaTUKa Mpe/Ha3HaueHa JJIsl u3yueHus maTteMatuku B [IpuOpekHeHCKOM arpapHOM
komwtemke (pumman) DIAOY BO «KOY um. B.U. Bepuaackoroy, peamusytromero 00-
pa3zoBaTeNbHYyI0 IPOrpaMmy cpeaHero oOuiero oopa3oBaHus B mpejeiax OCBOCHHUS OC-
HOBHOM npodeccronanbHoi oOpa3zoBarensHOi porpammel CITO (OITOIT CITIO) Ha 6a-
3€ OCHOBHOTO 00I11ero o0pa3oBaHusl MPY MOATOTOBKE CIEIUATMCTOB CPEAHETO 3BEHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obie-
ro o0pa3oBaHus, MPEABABISEMBIX K CTPYKTYpE, COACPKAHUIO U PEe3yJIbTaTaM OCBOCHUS
y4eOHOM qucHUIUIMHBl MaTeMaTnka, B COOTBETCTBUU ¢ PeKoMeHIanusaMu 1Mo OpraHu-
3allid TOJY4YEHHs] cpelHero obmiero oOpa3oBaHHs B Mpeenax OCBOCHHsS 00pa3oBa-
TENbHBIX MPOTPaMM CPEAHETO MpOo(ecCHOHANbHOr0 0Opa3oBaHMs Ha 0a3e OCHOBHOIO
o0uiero o0pa3oBaHus ¢ yueToM TpeboBaHUM (eaepaibHbIX rOCyAapCTBEHHBIX 00pa3o-
BaTENbHBIX CTAaHAAPTOB M MOJTy4aeMOU MPOPECCUU WU CHEeIHUAIIBHOCTH CPETHEro Mpo-
beccuonanbHOr0 0OpazoBanus (mucbMo JlemapramMeHTa rocyJ1apCcTBEHHOM MOJUTUKU B
chepe noarotoBku padouyux kaapos u JIIIO MunoOpuayku Poccuu ot 17.03.2015 No
06-259), ITpumepHOIi OCHOBHOM 00pa30BaTEILHOM MPOrpaMMBbl CPEIHEr0 00MIero oopa-
30BaHUs, OJJOOPEHHON pelieHreM (PeepaibHOro yueOHO-METOIUUECKOTO 00bEAMHEHUS
1o obmeMy obpazoBaHuio (MpoTokoa oT 28 uroHsA 2016 r. Ne 2/16-3), [Ipukaza Munu-
cTepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne 413 «O6
YTBEPKIACHUM (PeiepalibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CpPEIHE-
ro o01mrero oopa3zoBanus» ¢ U3MeHeHUsIMU OT 29 nexadpst 2014 r.; 31 nexabps 2015 r.,
29 urons 2017 r.; ITpukaza MunuctepctBa oOpazoBanus U Hayku Poccuiickoit denepa-
uu ot 29 utons 2017 r. Ne 613 «O BHeceHuHn M3MeHEHMU B (elepanabHbIi rocyaap-
CTBEHHBII 00pa30BaTEIbHBIN CTAHIAPT CPETHETO 00IIEr0 00pa30BaHus, yTBEPKICHHbIN
npuka3oM MuHuctepcTBa oOpazoBanus U Hayku Poccuiickoini @enepauuu ot 17 mas
2012 1. No 413».

Conepxanue pabodeit mporpammbl yueOHor muctumuimael OVYII.03.Marematuka

HaIPaBJICHO HA JIOCTUKEHUE CIICTYIOIINX HeJIei:

* obOecrnieueHre cPOpMUPOBAHHOCTH MPEACTABICHUN O COIUATBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MAaTEMaTHKH;

* obOecrnieueHre choOpMUPOBAHHOCTH JIOTUUYECKOTO, aITOPUTMUUYECKOTO U MaTeMaTH-
YECKOT'O MBIIICHHUS;

» obOecrieueHre cCHOPMHUPOBAHHOCTH YMEHHUN MPUMEHSATH MOJYYCHHBIC 3HAHUS TPU
pEeLIEHUN Pa3JINYHbIX 33]1a4;

» obecrneuenre cHOPMUPOBAHHOCTHU MPEACTABICHUN O MaTeMaTUKE KaK 4acTu 0011ie-
YEeJIOBEYECKOW KYJIbTYPbI, YHUBEPCAJILHOM S3bIKE HAYKH, MO3BOJISIOUIEM OIHUCHI-
BaTh M U3y4aTh PeaibHbIE MPOLIECCHI U SBICHUS.



B pabouyro nporpaMmmy BKIIIOUEHO COZAEpkKaHKE, HAPaBICHHOE HAa (JOPMUPOBAHHE Y
00yyarommxcsi KOMIETEHIIUM, HEOOXOIUMBIX mJia KadecTBeHHOro ocBoeHus OITOIT
CIIO na 6a3e OCHOBHOT'O OOIIEro 00pa3oBaHus C MOJIYYCHHEM CPETHETO 00IIero oopa-
30BaHMS IPOrpaMMbl IOJATOTOBKH crieruanucToB cpeanero 3seHa (I1IICC3).

2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILIVHBI
OVIIL.03. MATEMATHUKA

MatemaTnka sSBISETCS PyHIAMEHTAIBHBIM 00IIe00pa30BaTEIbHBIM YUSOHBIM TIPE/I-
METOM CO CJIOKHBIIUMCS YCTOWYUBBIM COJICPYKAHUEM M OOIIMMH TPEOOBaHUSIMU K TIOJI-
TOTOBKE O0YYarOIIHUXCS.

OO0mue 1eny n3ydeHns MaTeMaTHKU PeaTn3yoTCs B YEThIPEX HANIPABJICHUSAX

1) oOmiee npeacTaBiieHre 00 UAESX U METOaX MaTEeMaTHKH,

2) UHTEJUICKTYJIbHOE Pa3BUTHE;

3) oBnajieHNEe HEOOXOJMMBIMUA KOHKPETHBIMU 3HAHUSIMHA U YMCHUSIMH;

4) BociUTaTEeILHOE BO3/ICHCTBHE.

Conepxxanue yueOHoit nucturmuael OVYIL.03. Martematuka B [IpubpeskHeHckoM
arpapaoM kosuiemke (punuan) GI'AOY BO «K®Y um. B.U. BepHaackoro», pea-
JIM3YIONIETO 00pa30BaTeIbHYIO IIPOrPaMMy CPEIHEro O0IIero oOpa3oBaHus B IIpe-
nenax ocoeHus: OIIOIT CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, pa3zpado-
TaHO B COOTBETCTBUU C OCHOBHBIMU COJICPKATEIbHBIMU JIMHUSMHU O0YUCHUS MaTe-
MaTHKe: anredpandeckas JUHUS, BKJIIOYAIOIIAsi CUCTEeMAaTU3aINI0 CBEJCHUN O YnC-
JlaX; MU3y4YEeHHE HOBBIX M 0000IIEHUE paHEee M3YUYEHHBIX omeparuil (BO3BeJIeHUE B
CTETEHb, U3BJICUCHUE KOPHS, JOoTapuPMUpOBaHUE, CUHYC, KOCUHYC, TAHTEHC, KO-
TAHTEHC W OOpaTHbIE K HUM); U3yYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPAKCHUU U
(dbopMyI1; COBEPIIIEHCTBOBAHKE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIBLHON KYIJIb-
TYpbl, PacIIUPEHUE U COBEPIIICHCTBOBAHME alNreOpandeckoro ammapara, chopmu-
POBAaHHOTO B OCHOBHOM IIIKOJIE, M €T0 MPUMEHEHHE K PEIICHUI0 MAaTEMaTUHYECKUX U
PUKJIAHBIX 3a7a4;

* TEOpPETUKO-(DYHKIMOHANbHAS JIMHUSA, BKIIOYAIOIIAsi CUCTEMATU3AINIO U PacCIIupe-
HUE CBeACHUN O (YHKIIUSIX, COBEPIICHCTBOBAHUE TpaPUUECKUX YMEHUM; 3HAKOM-
CTBO C OCHOBHBIMHU HJICSIMHU U METOJAaMHU MaTeMaTUYECKOrO aHaliu3a B OoObeMe,
MO3BOJIAIONIEM MCCIICIOBATh JJIEMEHTapHble (YHKIMA M pellaTh MNPOCTEHIIHe
reoMeTpudeckue, Pu3NUecKue U Ipyrue NpuxkiagHbie 3a1a4u;

* JIMHUS YpaBHEHUW U HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUU U HCCIICIOBAHUU
MaTeMaTHYECKUX MOJICNIeH, TepeceKaroascs ¢ alreoOpaundeckod M TEOPETHKO-
(GYHKIIMOHATBHON JIMHUSIMU M BKJIIOYAIONIAs Pa3BUTUE M COBEPIICHCTBOBAHUE
TEXHUKU aJireOpanyeckux nmpeoOpa3oBaHu JJi pelieHrs YpaBHEHU, HEPABEHCTB
U cucTeM; (hopMupoBaHUE CIIOCOOHOCTH CTPOUTH U MCCIIEIOBATH MPOCTEHIIIIE Ma-
TEMaTUYECKUE MOJCIU TPHU PEIICHUH MPUKIATHBIX 3a7a4, 3a/1ad U3 CMEKHBIX U
CHeIUaIbHBIX JUCITUIUINH,

* TEOMETpUYECKas JIMHUSI, BKIIOYAIONIAs HATJISIHBIE MPEACTaBICHUS O MPOCTPaH-
CTBEHHBIX (UTypax U U3YYCHHE WX CBOWUCTB, (DOPMHUPOBAHHE U PA3BUTHE MPO-
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CTPaHCTBEHHOTO BOOOpaKeHUs, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX M3MEPEHUH,
KOOPJMHATHOTO M BEKTOPHOTO METOJOB JUISl PEUICHHS] MAaTeMaTUYECKUX W TPHU-
KJIQJHBIX 33/1a4;

* CTOXAaCTUYECKas JMHUSA, OCHOBaHHAas Ha Pa3BUTHH KOMOMHATOPHBIX yMEHHIA,
MPE/ICTaBICHUI O BEPOATHOCTHO-CTATUCTUYECKIX 3aKOHOMEPHOCTSIX OKpY Karolie-
ro MUpa.

Nzyuenne obmeoOpazoBarensHoit yueOHoi nucrurmuinabl OYIL.03. Matemaruka 3a-
BEpINIAeTCs TIOJIBEJICHUEM HTOTOB B (popMe 3K3aMeHa B paMKaxX MPOMEKYyTOYHOW aTTe-
cTanuu o0ydaronmxcs Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHMs B IIPOIECCE OCBOCHUS
ocHoBHoi OIIOII CIIO ¢ nonydenuem cpeanero oduero oopazosanus (IITICC3).

B pesynbrate ocBoeHUs yI4eOHOM NUCIUIUIMHBI 00YUYaOIIUICS T0/KEH 3HAT.

- 3HAYEHHWE MAaTEeMaTUUYECKOW HAyKW JJIsl pEIIeHUsl 3a/ad, BOSHUKAIOIIUX B TEOPUU U
MPAKTUKE; MIUPOTY U B TO K€ BPEMs OIPAHUUYCHHOCTh NMPUMEHEHUS MaTeMaTHYECKUX
METOJIOB K aHAJIM3Y ¥ UCCJIEAOBAHUIO MIPOILIECCOB U ABJICHUM B IPUPOJIC U OOIIECTBE;

- 3HaYCHUE MPAKTUKU U BOMPOCOB, BOBHUKAIOIIUX B CAaMOW MaTteMaTuke st (opMHUpo-
BaHUS U PA3BUTUS MAaTEeMaTUUYECKOW HAYKU; UCTOPHUIO PA3BUTHUS MOHATUS YUCIa, CO3/1a-
HUSI MaTEMaTUYECKOTO aHalln3a, BOSHUKHOBEHHUS U PA3BUTHUSI TEOMETPUH;

- YHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MAaTeMaTUYECKUX PACCYKICHUU, UX MPHU-
MEHHMMOCTH BO BCEX 00JIACTIX YEJIOBEUCCKOM ICITEIIHHOCTH,

- BGpOfITHOCTHBIﬁ XapaKkTCp Pa3/IMYHBIX IIPOICCCOB OKPYIKAOIICIO MHUPA,

AJITEBPA

yMeTh

- BBITIOJHATH apuMETHUYECKUE ACHUCTBUS, COUYeTas YCTHbIE W MUCHMEHHBIC MPUEMBI,
MIPUMEHECHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOAWTHh 3HAYCHUS KOPHS HATypaJbHOU
CTETIEHU, CTEMEHU C PAIlMOHAJIBHBIM IOKa3aTeseM, Jorapudma, UCIoNb3ys MPU HEO0O-
XOAUMOCTH BBIYMCIIUTEIIBHBIE YCTPOUCTBA; MOJIb30BATHCS OLICHKOW W NMPUKHUIKOW IIpU
MIPAKTUYECKUX pacuerax;

- MMPOBOJAMTH MO HU3BECTHHIM (OpMyJaM U IpaBuiIaM NpeoOpa3zoBaHUsi OYKBEHHBIX BbI-
paXeHUH, BKJIIOYAIOLIMX CTENEeHH, PaguKaibl, JOrapupMbl U TPUTOHOMETPUUECKUE
byHKIUY;

- BBIUMCJIATh 3HAUEHUS YHCIIOBBIX U OYKBEHHBIX BBIPAXKEHUMH, OCYILIECTBIISASI HEOOXOAH-
MbI€ TIOJICTAHOBKH U MPeoOpa30BaHMUS;

HCIIOJIB30BaAThH npnoﬁpeTeHHme SHAHUSI M YMCHHUS B HpaKTH‘IeCKOﬁ HeH-
TCJIBbHOCTH U HOBCC}IHCBHOﬁ JKU3HU OJI0:

MPAKTUYECKUX PacueToB 1Mo (opmyiiaM, BKIoUYas (HOPMYJIIbI, COAEpKAIIUE CTe-
MIeHU, PAUKAIIBI, JIOTapu(PMbI U TPUTOHOMETpUUYECKHE (HYHKIIMH, UCTIONB3YS TPU HEOO-
XOJIMMOCTH CIIPaBOYHbIE MaTEPHUabl U MPOCTEHIIINE BHIYUCITUTEIbHBIE YCTPOUCTBA,;

OYHKIIUN U TPAOUKU

yMeTh



- ONIPEACIATh 3HAYCHHE (PYHKIIMU IO 3HAYCHUIO apryMEHTa IMPHU Pa3IMYHBIX CIIOcO0ax
3amanus PyHKIUY;

- CTpOUTH rpadMKu U3yUECHHBIX (PYHKIUH;

-OMUCHIBATH 1O TpauKy U B MPOCTEHIINX CIIydasx 1mo ¢GopMylie MOBEACHUE U CBOMCTBA
byHKIUH, HAXOAUTH MO TpaduKy QYHKIIUN HAMOOJIBIINE U HAUMEHBIIINE 3HAUCHUS;

- pemiaTh ypaBHEHUS, MPOCTEHUIITNE CHCTEMbI YPaBHEHHMA, UCTIONB3Ys CBOMCTBA (DyHKIIUN
U UX TpauKoB;

HCIIO0JIB30BaThb lel/lOﬁpeTeHHble SHAHUSI 1 YMCHHUSA B HpaKTI/I‘leCKOﬁ ae-
ATCJIBHOCTH " HOBceIlHeBHOﬁ KU3HHU OJIA:

OMKCAHUS C MOMOIIbIO (DYHKIMI Pa3IMUHbIX 3aBUCUMOCTEH, MpeCTaBIeHUs UX rpadu-
YECKU, UHTEPIpPETaluU rpaQuKoOB;

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeTh

- BBIYHCJLITH IIPOU3BOAHBIC H HCpBOO6p&3HLIC QJICMCHTAaPHBIX (bYHKI.[Hﬁ, HCIIOJIB3YA
CIIPAaBOYHBIC MAaTCPHUAJIbI,

- HUCCJeNoBaTh B MPOCTEHIMMX ciy4yasX (YHKIMM Ha MOHOTOHHOCTb, HaXOIUTh
HauOOJIbIINE W HAaWMEHbIINE 3HA4YeHHUs] (PYyHKUUN, CTPOUTHh rpa)MKHM MHOTOUYJIEHOB U
MPOCTEUINX PALMOHAIBHBIX (DYHKIMI ¢ UCIIOJb30BAaHUEM aIapaTa MaTEMaTHYECKOTO
aHaImn3a;

- BBIYUCJLITH B HpOCTGfIHIHX ClIydadax Ijiomaan ¢ UCII0JIb30BaHNCM HGpBOO6p213HOﬁ;

HCIO0JIb30BAaTh NPHOOPETEHHbIC 3HAHUS M YMEHHUS B NMPAKTHYECKOH Je-
SITEJIbHOCTH U MOBCEAHEBHOM "KU3HU JUIS:

PEUICHUS NPUKIIAJHBIX 3aa4, B TOM 4YHUCJIC COOHAJIbHO-OKOHOMHUYCCKUX U (1)I/ISI/I‘ICCKI/IX,
Ha HauOOJIBIIINE Y HANMEHBIITNE SHA4YCHUSA, HAa HAXO0KACHUC CKOPOCTHU N YCKOPCHUAA,

YPABHEHUA N HEPABEHCTBA

yMeTh

- peiiath paurvoOHAJIbHBIC, ITOKA3AaTCIIbHBIC U JIOFapI/I(llMI/I‘{eCKI/Ie YPaBHCHUA U HCPABCH-
CTBa, HpOCTCﬁHIHC HPppalMOHAJIBHBIC U TPUTOHOMCTPHUUYCCKUC YPABHCHUA, UX CUCTCMBI,

- COCTABJATh YPABHCHUA U HCPABCHCTBA 110 YCIIOBUIO 3a/1a4U,

- UCTIOJIb30BaTh JJIsl NPUOJIMKEHHOTO PEIlIeHUs YPAaBHEHU U HEPaBEHCTB IpadUyuecKuil
METOJ;

- U300paXkaTh Ha KOOPIAMHATHOM TUIOCKOCTH MHOXECTBA PEIICHUI MPOCTEUINX ypaB-
HEHHUH U UX CUCTEM;

HCMOJIb30BAaTh NPHUOOPETEHHbIC 3HAHUSA M YMEHUA B NMPAKTHYECKOH ae-
SITEJIbHOCTH M MOBCEAHEBHOM "KU3HU JUJIS:

IMOCTPOCHUA U UCCIICIJOBAHMA HpOCTGﬁHIPIX MaTCMaTH4YCCKHUX Moneneﬁ;



IJEMEHTbI KOMBUHATOPUKH, CTATUCTHKH U TEOPHUU BEPO-
ATHOCTEUN
yMeThb

- pelmaTh NpocTeime KOMOMHATOPHBIEC 3a]Ja4l METOI0M Iepedopa, a TAKKE C UCTIONb-
30BaHMEM M3BECTHBIX (POPMYII;

- BBIYUCJIATH B MIPOCTEUIINX CIIydasX BEPOATHOCTH COOBITHII HA OCHOBE IMOJCYETA YUCa
HCXOJIOB;

HCMO0JIb30BAaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B NMPAKTHYECKOIl 1e-
SATEJIbHOCTU U MOBCETHEBHOM KNU3HHU JIJIS:

aHaJIn3a PCaJIbHbIX YUCJIIOBBIX NAHHBIX, ITPCACTABJICHHBIX B BUJC AUAI'PAMM, FpaCbI/IKOB;
aHaJIn3a I/IH(i)OpMaHHH CTATUCTHUYCCKOI'O XapaKTepa,

I'EOMETPUA

yMeTh

- pacClio3HaBaTb Ha YCPTCKAX U MOACILIX IIPOCTPAHCTBCHHBIC (bOpMI)I; COOTHOCHUTD
TPCXMCPHBIC 00BEKTHI C UX OIIMCaHUsAIMU, I/I306pa)KCHI/IHMH;

- ONMCHIBATh B3AMMHOE PACITOJIOKEHHUE IPSAMBIX M INIOCKOCTEW B NMPOCTPAHCTBE, apry-
MEHTHUPOBATh CBOM CYKAEHUS 00 3TOM pacCIOIOKEHUY;

- AHAJIIM3UPOBATH B HpOCTGI;’IIHPIX ClIy4asiax B3aMMHOC PACIIOJIOKCHHUC 00BEKTOB B IIpo-
CTPAaHCTBC,

- 1/1306pa>1<aTL OCHOBHBIC MHOI'OI'PAHHHUKH WM KPYIJIBIC TCJIAd; BBIIIOJIHATHL YCPTCIKHU I10
YCJIOBHAM 3a1a4;

- CTPOUTDH MPOCTEHNIINE ceUeHUs1 Ky0a, MPU3MbL, TUPaMUIbL;

- pemaTh IUIAHUMETPUYECKHUE U MTPOCTEHIINE CTEPEOMETPUUECKHE 3a/1aUl HA HAXOXK/Ie-
HUE TEOMETPUUYECKUX BEIMYMH (IUTUH, YTIIOB, TUIOMIA/IeH, 00bEMOB);

- UCIIOJIL30BaTh MPU PEIICHUU CTEPEOMETPUUECKUX 3a]a4 MJIaHUMETpuueckue (hakThl U
METOJIEI;

- IPOBOANTD JOKA3aTCIIbHBIC PACCYXKICHUA B XOA€ PCIICHUA 3a/1a4;

HCIO0JIb30BAaTh NPHOOPETEHHbIC 3HAHUSA M YMEHUS B NMPAKTHYECKOH Je-
SITEJIbHOCTH U MOBCEAHEBHOM "KU3HU JUIS:

ucciaenoBanus (MOAETUPOBAHUS) HECTIOKHBIX TPAKTUYECKUX CUTyalluii Ha OCHOBE U3Y-
YeHHBIX (POPMYJT U CBOMCTB (UTyp;

BBIUHCIICHUS] OOBEMOB U TUIONIAIH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH pellie-
HUU MPAKTUYECKUX 3aJ]1ad, UCIIONb3Yys NMPU HEOOXOJUMOCTU CIPABOYHUKU U BBIYMCIIU-
TEJIbHBIE YCTPOUCTBA.

3.MECTO YUYEBHO# JUCHUILJINHBI B YYEEHOM IIJIAHE



VYuebnas aucrumanaa OVYI1.03. MaremaTuka sSBISICTCS Y4€OHBIM MPEeIMETOM 00s13a-
TeIbHOU IpeaMeTHOH obactu Matemarrnka u uHbopmatuka @I'OC cpennero o6mero
oOpa3oBaHU4.

YyeOnas nucnuiuimHa Marematnka u3ydaeTrcs B 00Ieo0pa3oBaTEIbHOM IIHKIIC
yuebHoro tuiana OITOIT CIIO na 6a3e 0ocHOBHOTO 00111er0 00pa30BaHus C MOJTYyYCHHEM
cpeanero odmiero oopazoanus (IITICC3).

4.PE3YJIBTATBI OCBOEHUS YUYEBHOU JUCHUITINHBI
OcBoeHue cojiepKaHus yueOHOH JUCIUIUIMHBI MaTtemaTrka o0ecreunBaeT J0-
CTHIKEHHE O0yJarONTUMHUCS CICAYIOIINX Pe3yJIbTaTOB:

*  JIUYHOCHMHbBIX:

- c(opMUPOBaHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK YHUBEPCAIbLHOM S3bIKE
HAyKH, CPEICTBE MOJECIMPOBAHUS SBJICHUIN U MPOLECCOB, UJIESIX U METOAAaX Ma-
TEMAaTHUKH;

- MOHMMAaHHE€ 3HAYMMOCTM MATEMATHKHU JII HAYyYHO-TEXHUYECKOIO Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOILLEHUSI K MAaTEMATUKE KaK K YaCTH OOLIEYEIOBEYECKON
KYJbTYpbl 4€pe3 3HAKOMCTBO C MCTOPUEW Pa3BUTHS MATEMATUKH, SBOJIOLUEH
MaTeMaTHYCCKUX HUICH;

- Ppa3BUTHE JIOTUYECKOTO MBILUIEHUS, MPOCTPAHCTBEHHOIO BOOOPaXEHUS, ajro-
PUTMHYECKON KYJIbTYpPbl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
Ut Oy nynieil mpopecCUOHAIBHOM EATEIbHOCTH, JUIsl MPOIOJKEHHsT 00pa3oBa-
HUS U caMO0Opa30BaHUs;

- OBJAJCHUE MAaTeMaTHUYECKUMHU 3HAHUSIMU M YMEHUSMH, HEOOXOJUMBIMU B TO-
BCEIHEBHOM JKW3HU, ISl OCBOEHHUSI CMEXHBIX E€CTECTBEHHO-HAyYHBIX JIHUCIIU-
TUTMH ¥ TUCIMIUIMH NPOGECCHOHANTBHOTO IUKJIA, IJIs TOTyYeHus: 00pa3oBaHus B
00JacTsX, He TPEOYIOMUX YIIyOJIeHHOW MaTeMaTHUYeCKOU MOATOTOBKY;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHUIO,
Ha MPOTSHKEHUM BCEH KU3HM; CO3HATENBHOE OTHOIIEHHE K HEMPEPHIBHOMY 00-
Pa30BaHUIO KaK YCIOBUIO YCIEUTHOMN MPodheCCHOHAIIBHOM U 00IIIECTBEHHOMN JiesI-
TEIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOW M OTBETCTBEHHOU
NEeSATENbHOCTH;

- TOTOBHOCTb K KOJJIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B 00-
pazoBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YU4EOHO-UCCIIEN0BATEIbCKOM, TTPOCKT-
HOH U APYTUX BUJAX AESITEIbHOCTH;

- OTHOIIECHHE K MPO(PECCHOHATLHON JEATEIHPHOCTH KaK BO3MOKHOCTU Y4acTHS B
PeleHnr JIMYHBIX, OOIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
mpo0Jem;

o MemanpeOMemublx:

- YMCHHUC CaMOCTOATCIBbHO OIPCACILATh HNCIN ACATCIIBHOCTH U COCTABJIATH ITJIAHBI
ACATCIIbBHOCTU,; CAMOCTOATCIIbHO OCYIICCTBIIATH, KOHTPOJUPOBATHL U KOPPCKTHU-
poBaThb ACATCIILHOCTL, HMCIIOJIB30BAaTh BCC BO3MOKHBIC PECYPCHI AJIsI JOCTHIKC-
HUsA IIOCTaBJICHHBIX ueneﬁ U pcaim3alvi IINIaHOB ACATCIbHOCTH, BBI6I/IpaTB
YCIICHIHBIC CTPATCTUN B PA3JIMYHBIX CUTYAlHAX
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yMEHUE MPOJYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM
NEeSATETLHOCTH, YIUTHIBATH MO3UITUHU APYTHX YIYACTHUKOB JIEATEILHOCTH, 3 dek-
THUBHO pa3periarh KOHPIUKTHI,
BJIaJICHHE HABbIKAMH TO3HABATEIbHOM, YU4€OHO-UCCIEIO0BATEIBLCKON U MPOEKT-
HOM JIeSITENbHOCTH, HABBIKAMU pa3pelieHus MpoOaeM; CIOCOOHOCTh U TOTOB-
HOCTbh K CaMOCTOSITEIbHOMY IOWCKY METOJOB PEIICHUS MPAKTUYECKUX 3ajlad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B NTO3HAHUS;
FOTOBHOCTh M CHOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OPMalMOHHO-
MO3HABATENILHOMN JESTENIbHOCTH, BKIIIOYAsi YMEHUE OPUEHTHUPOBATHCS B Pa3iIvy-
HBIX MCTOYHHUKAX HMH(OpMAIMU, KPUTUYECKU OIICHUBATH U WHTEPHPETUPOBATH
uH(pOPMAIIUIO, TTOJIYYaeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;
BJIaJICHUE SI3BIKOBBIMHM CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3Jararb
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJ€KBAaTHHIE SI3bIKOBBIE CPEICTBA;
BJIQJICHUE HAaBBIKAMU TO3HABATENIbHOU pEeQIEKCHUM KaK OCO3HAaHUS COBEpIlac-
MBIX JEUCTBUU M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHMM,
TPaHUI] CBOETO 3HAHMS U HE3HAHUS, HOBBIX MO3HABATEIBHBIX 3aJlady U CPEACTB
JUTSL UX IOCTHIKEHUS;
LEJICYCTPEMIICHHOCTh B TTOMCKAaX W MPHUHSATUU PEIICHUM, COOOPa3UTENBHOCTh U
WHTYULMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHHI; CIOCOOHOCTh BOC-
MIPUHUMATh KPAcOTy U TAPMOHUIO MUPA;

* npeomMemmHbvix:
c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTUKE KaK YaCTU MHPOBOHN KYJib-
TYypbl 1 MECT€ MAaTEMaTUKH B COBPEMEHHOM ITUBUIIM3AIINU, CIIOCO0AX OMUCAHUS
SBJICHUM peaIbHOTO MUpPA Ha MAaTEMAaTUYECKOM SI3BIKE;
c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O MaTeMAaTHUYECKUX TMOHATHUSX KaK BaX-
HEHIIMX MaTeMaTHUYeCKUX MOJIENSIX, MO3BOJISIONIUX OMKUCHIBATh U U3y4YaTh pas-
HbIE€ TIPOIIECCHI U SIBJICHUS, MOHMMaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO IO-
CTPOCHHSI MaTEeMaTHYECKUX TEOPUH;
BJIQJICHUE METOJaMU JOKa3aTeIbCTB M aJTOPUTMOB PEIICHUSI, YMEHUE UX TPU-
MEHSTh, TPOBOJIUTH I0KA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;
BJIQJICHUE CTAHJAPTHBIMU MPUEMaMHU PEIICHUS PallMOHATBHBIX U UPPALIMOHATb-
HBIX, TTOKa3aTeIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUU U Hepa-
BEHCTB, UX CUCTEM; UCIOJIb30BAHUE FOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM
YUCIIe NI TIOMCKA MyTH PEIICHUsS W WUTIOCTPAIMN PEIICHUs YpaBHEHUN U He-
PaBEHCTB;
c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI 00 OCHOBHBIX MOHSATHUAX MATEMAaTHUYECKOTO
aHalIM3a W WX CBOMCTBax, BIAJICHUE YMEHHEM XapaKTepPHU30BaTh IOBEIACHHE
(GyHKIMNA, UCTIONb30BaHUE MOTYUYEHHBIX 3HAHWM ISl OMUCAHUS M aHaln3a pe-
AJIbHBIX 3aBUCHUMOCTEH;
BJIaJICHUE OCHOBHBIMU MOHSATHUSAMHU O TUIOCKUX M MPOCTPAHCTBEHHBIX F€OMETPHU-
yeckux (Urypax, uX OCHOBHBIX CBOMCTBaX; ChOPMUPOBAHHOCTh YMEHUS pacIo-
3HaBaTh reoMeTpuueckue GUrypbl Ha 4epTekax, MOJICIAX U B pPeaJbHOM MUPE;
MPUMEHEHUE M3YYEHHBIX CBOMCTB reoMeTpuueckux ¢uryp u Gopmyn mis pe-
IIEHUS TEOMETPUYECKUX 3a7a4 U 3a71a4 C MPAKTUYECKUM COACPKaHUEM;
c(hOpMHUPOBAHHOCTh MIPEACTABICHUN O TpolIeccax U SBJICHUSIX, UMEIOIIUX BEPO-
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ATHOCTHBIM XapaKTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHDE,
OCHOBHBIX MOHATHSAX 3JIEMEHTAPHOW TEOPUU BEPOATHOCTEW; YMEHHIN HAXOJHUTh
U OILICHUBATh BEPOSTHOCTU HACTYIUICHUSI COOBITUN B MPOCTEUIIUX MPAKTUYE-
CKUX CUTyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYaWHBIX BEJIUYUH;

- BJIQJICHUE HABBIKAMH HCMOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPHU
peleHny 3aaa4.

5.COJIEP’)KAHUE YUYEBHOW JUCHUTIINHBI

B pa3zgene xypcuBoM BbIJIETIEH MaTepuall, KOTOPBIM MpU U3yYCHUU MATEMaTHUKH KaK
06a30BOT0, TaK ¥ MPOMUILHOTO YyIeOHOTO IIPEIMETa, KOHTPOJIIO HE TTOJICHKHUT.

5.1 BBenenue

MateMaTrka B HayKe, TEXHUKE, SKOHOMHUKE, HHP)OPMAIIMOHHBIX TEXHOJOTHUAX U
MpaKTUYECKON nesTenbHocTH. llenmn m 3amaum W3ydeHuss MaTeMaTUKHA MPU OCBOCHUU
npodeccuii CITO u cnenuansuocteit CI10.

5.2 Pa3BuTHE NOHSTHSI O YHCJIE

Lenple u pannoHaNbHbIE yncna. [leficTBuTensHbIe yncna. [Ipubausicennsie viuucie-
Hus. Komnnexcuvie uucna.
5.3 KopHu, crenenu u jorapudpmsi

- Kopnu u crenenu. KopHu HaTypanbHOW CTENEHU M3 YHUCIIA U UX CBOM-
ctBa. CTENeHn ¢ palMOHAJIBHBIMU MOKa3aTeNsIMu, UX cBoicTBa. CTeneHu ¢ aeu-
CTBUTEJIbHBIMHU TOKa3aTessiMu. Cgoticmea cmenenu ¢ 0etcmeumenbHblM noKa-
3amenem.

- Jlorapugm. Jlorapupm umciaa. OcHoBHOE JTOTapu(DMHUUECKOE TOXKIIE-
cTBO. [lecaruunbie U HaTypaibHble Jorapudmsl. [IpaBuna neiictBuii ¢ norapud-
Mamu. [lepexon kK HOBOMY OCHOBAHHIO.

- IlpeoOpa3oBanue aaredpamyeckux BbIpa:keHuii. I[IpeoOpazoBanue
palMOHAIBHBIX, HPPALIMOHAIBHBIX CTENEHHBIX, MOKA3aTEIbHBIX U JorapupmMuye-
CKHUX BBIPAKCHUI.

- Ilpakmuueckue 3anamus

- Apudmernueckue ACHCTBUS HaJ| YUCIAMM, HaXOXKJEHUE MPUOJINKEH-
HBIX 3HAYEHUW BEJTUYHMH U MOTPENTHOCTEN BBIYHMCICHUM (a0COMIOTHON M OTHOCH-
TEJbHOM ), CPABHEHHE YHCIIOBBIX BBIPAKEHUMN.

- Bpluncienue u cpaBHeHUE KOpHEN. BrInoNIHEHNE pacyeToOB ¢ paauKasa-
MH.

- Pemenue nppanmoHanpHbIX ypaBHEeHUNW. HaxoxneHne 3HaueHUi crere-
Hel C panuoHaIbHBIMU TIOKaszarensmu. CpaBHenue creneHei. [IpeobpazoBanus
BBIPAKEHUH, COJIEpKAIUX CTENEHU. PellieHrue noka3aTeabHbIX YpaBHEHUM.

- Pemenue npukiiagHeIx 3amad.

- Haxoxnenue 3HaueHuil jorapu@ma Mo MPOU3BOJILHOMY OCHOBAHHMIO.
Ilepexoa OT 0OIHOTO OCHOBaHUA K JIpyromy. BerurciieHue u cpaBHEHUE Jorapu -
MOB. JlorapudmupoBanue U MNOTEHIUPOBAHUE BBIPAKEHUH.

- IlpubnuxeHHble BEIYUCICHUS U PEIICHMS PUKIIAIHBIX 3a/1a4.
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- Pemenue norapupMuueckux ypaBHEHUH.
54 OCHOBBI TPUTOHOMETPH H.

- OCHOBHbIE ITOHATHSA

- Papuannas mepa yrna. BpamarensHoe asuxenue. CHHYC, KOCHHYC,
TAHT€HC ¥ KOTAHTE€HC YHUCIa.

-OCHOBHbIE TPUTOHOMETPUUICCKHE TOKAECCTBA

- @®opmynsl npuseneHua. Dopmynbl ciaoxkeHUs. DPoOpMysbl yABOEHUS
Dopmynbl NOLOBUHHO20 Y2Id.

-IIpeodpa3zoBanus MpocTedUX TPUTOHOMETPUYECKHX BbIPAKEHHI

- IIpeobpazoBaHue CyMMbl TPUTOHOMETPUUYECKUX (YHKIIUN B MIPOU3BEIE-
HUE U MPOU3BEICHUS B CYMMY. BuvlpasiceHue mpucoHomempuyeckux hyHkyui ue-
pe3 mamneenc noaA08UHHO20 ap2yMeHma.

- TpuroHoMerpuuyeckue ypaBHeHHMS U HEPABEHCTBA

- Ilpocreiilmie TPUrOHOMETPUUECKUE YpaBHEHUS. [Ipocmetiwiue mpuzo-
HOMempuyecKue HepageHcmaa.

- OoOpaTHble TPUrOHOMeTpUYeCKHEe PyHKIUU. APKCUHYC, apKKOCH-
HYC, apKTaHI'€HC.

- Ilpakmuueckue 3anamus

- PagmaHHBIA METOJ M3MEPEHUS YIJIOB BPALICHUS U CBA3b C TPALyCHON
MEpOH.

- OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (HOPMYJIbI CIIOKEHUS,
YABOEHUSI, TPeoOpa3oBaHuE CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BE-
JeHue, npeoOpa3oBaHue MPOU3BENCHUSI TPUTOHOMETPUUECKUX (DYHKIHI B CyM-
My. [IpocTeinme TpUroHoOMeTpUIECKME YPABHEHNS M HEPABEHCTBA.

- OOGpatHble TPUTOHOMETpHUUECKHE (DYHKLINU: apKCUHYC, apKKOCHHYC,
apKTaHI€HC.

5.5 ®ynkuuu, ux cBoiicTea U rpaguxm.

- @Oynkuuu. OONacTe OMNpEACNICHUS W MHOXKECTBO 3HAYCHHM; Trpaduk
byHKIIMH, TOCTpOoeHUE TpaduKoB HYHKIINIA, 3aTaHHBIX PA3IMYHBIMHU CIIOCOOaMHU.

- CpoiictBa ¢pyHknun. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPaAHHU-
YEHHOCTh, MEPUOAUIHOCTh. [IpoMEKyTKH BO3pacTaHUS W yOBIBaHMS, HAMOOIb-
Iiee ¥ HaWMMCHBIIICEC 3HAYCHMsI, TOYKH dKCTpemMyma. ['padudeckas WHTEpHpera-
ust. [Ipumeps! PYHKITMOHAIBHBIX 3aBUCHMOCTEH B PealbHBIX MPOIIECCaX U SBIIC-
HusiX. Apudmernueckue onepauuu Haj QyHkuusaMu. CrnoxxkHas QyHKIUsS (KOM-
no3utyst). [lonamue o HenpepvigHocmu GyHKYUU.

- Oopatnbie pynkunu. Oodracmo onpedenenusi u 06aacmov 3HAYeHUl 00-
pamuot pyuxkyuu. I pagux obpammuoii hynxyuu.
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- CreneHnble, NOKa3aTe/bHbIE, JJOrapupMuiyecKre i TPUTOHOMETpHYe-
ckue pyHKIMu.
- O0parHbIe TpUroHoMeTprYeckue QyHKIUN

- OmnpeneneHus GyHKINNA, UX CBOMCTBA U TpadUKH.

- IIpeobOpazoBanus rpadukos. [lapamiensHbI IEPEHOC, CUMMETPHUS OT-
HOCUTEIIBHO OCEH KOOpPAMHAT U CUMMETPHUS OTHOCUTEIBHO Hayajga KOOpAWHAT,
CUMMETPHUSI OTHOCUTEIBHO MPAMON y = X, pacTsKEHUE U CHKaTUE BIOJb OCEH KO-
OpJMHAT.

- Ilpakmuueckue 3anamus

- IIpumepsl 3aBUCUMOCTEN MEXAY MEPEMEHHBIMHU B pEaJIbHBIX Mpolieccax
U3 CMeXHBIX auctuiuiuH. Onpenenenue ¢ynkuuid. [loctpoeHne u yreHue rpa-
¢ukoB ¢pynkuuid. UccnenoBanue pynkiuu. CBoicTBa JIMHEWHON, KBaAPATUYHOM,
KyCOYHO-JIMHEWHOU U JpoOHO-IHHEHHON (yHKkuuil. HenpepoiBHbIE U Mepuoau-
yeckue ¢yHkuuu. CBoiicTBa U rpaduku CHHYyca, KOCUHYca, TAHT€HCAa U KOTaH-
reHca. OOpartnbie QyHKkIMH ¥ ux rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢bynkuuu. [IpeobpazoBanus rpaduka dyukiuu. ['apmoHHueckue KojaeOaHMs.
[IpuknagHbie 3a1aymn.

- IlokazaTtenbHble, JIorapupMUUECKHE, TPUTOHOMETPUUECKUE YPABHECHUS
U HepageHcmea.

5.6 Hauyasia MaTeMaTH4ecKoro aHamsa

- IMocaepoBarenbHocTu. CriocoObl 337aHUsl U CBOWCTBA YMCIOBBIX I0O-
cienoBarenbHOCTeN. [lonamue o npeodene nociedosamenvhocmu. Cyuecmeosa-
Hue npeoena MOHOMOHHOU 02panuyeHHou nociedosamenvrocmu. CyMMUpPOBaHUE
nocJeIoBaTeIbHOCTEeH. beckoHeUHO yObIBaroIas reoMeTpUYecKasi Mporpeccust u
ee cymmMma.

- IlpousBoanas. IToHsTre o npou3BoAHON QYyHKIINH, €€ T€OMETPUUECKUI
u (usnueckuil cMbIci. YpaBHEHHE KacatellbHOW K rpaduky pynkuuu. IIpous-
BOJIHBIE CYMMBbI, Pa3HOCTH, NPOU3BEACHUS, YacTHbIE. [Ipon3BOAHbBIE OCHOBHBIX
aNeMeHTapHbIX QyHKIuH. [[puMeHeHne mporu3BOIHON K UCCIEOBAaHUIO (DYHKITHIM
U TOCTPOCHHUIO TpapuKkoB. [Ipoussoonvie oOpamuou Qynkyuu u KOMROUyuu
@yHKYuU.

- Ilpumepsl HCTIONB30BaHKS TPOU3BOAHOM ISl HAXOXKIACHUS HAWIy4YLIEro
€ro peuIeHus B MPUKIAAHBIX 3a7a4ax. BTopas nmpons3BoiHas, €€ TeOMETPUUECKUN
u pusnueckuit cMmbici. HaxoxaeHue ckopocTu IJis mpolecca, 3aJjaHHoro Gopmy-
JIOU 1 TpauKOM.

- IlepBooOpa3Has u uHTerpaJ. [IJpumMeHeHne onpeaeneHHoOro HHTerpaa
I HAXOXKICHUS TUIOIIAAU KpUBOJMHEMHOM Tparnenuu. Gopmyna HeroroHa—
Jleitonuia. [IpumMepsl npuMeHeHHsI HHTETpasia B PU3UKE U T€OMETPHH.

- Ilpakmuueckue 3anamus

- Uwucnosas mocienoBaTeIbHOCTb, CIHOCOOBI €€ 3aJaHusl, BBIYUCICHUS
YJIEHOB TocienoBaTenbHocTh. [lpenen nocnenoBarenbHOCTH. beckoHedHO yObI-
BAIOLIasl FEOMETPUUECKAsL IPOIPECCUSL.
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- IIpou3BogHas: MEXaHUYECKUN U T€OMETPUUECKUNA CMBICII IIPOU3BOIHOM.

- VYpaBHeHHe KacaTelbHOW B o0mmeM Buje. [IpaBuna u ¢popmyisl audde-
PEHIIMPOBAHMS, TaOIUIIA MPOU3BOAHBIX AJIeMEHTAapHbIX (yHKIuH. MccinenoBanue
(YHKIIUH C TTOMOIIBIO0 TPON3BOAHOM. HaxokmeHre HanOoIbIIero, HAaMMEHBIIIETO
3HAYCHUS U SKCTPEMaIbHBIX 3HAUCHUN (DYHKITUH.

- Hurerpan m nepBooOpasnas. Teopema Hprorona—IJleiionuna. [Ipume-
HEHWE WHTETrpajia K BBIYUCICHUIO (PM3MYECKUX BEIMYUH U TUIOIIAICH.

5.7 YpaBHeHus1 M HepaBeHCTBA

- YpaBHeHUsl U CHCTeMbl ypaBHeHHMH. PanmonanbHble, HppanuoHasb-
HbIE, IOKA3aTENbHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

- PaBHOCWJIBHOCTH ypaBHEHHUM, HEPABEHCTB, CUCTEM.

- OcCHOBHbBIE TIpUEMBI UX pelIeHus (pa3joKeHWe Ha MHOXKUTEJH, BBEje-
HUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, IPaQUUECKUN METO).

- HepaBencrBa. PanuoHanbHbIE, HppallMOHAJIBHBIE, IIOKA3aTEIbHBIE U
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

- Hcnoab3oBaHue CBOMCTB U rpadukoB (PYHKUMH IPH pPelIeHUHU
ypaBHeHHil U HepaBeHCTB. MeTon uHTepBaioB. M300pakeHue Ha KOOpJUHAT-
HOW TIJTIOCKOCTH MHOXECTBA PENICHUN YPAaBHEHHUN W HEPABEHCTB C JIByMs Iepe-
MEHHBIMH U UX CUCTEM.

- Ilpuknaonwie 3a0auu

- IIpuMeHeHne MaTeEMaTHYECKUX METOIOB I PEIICHUS COAECPKATEIbHBIX
3a/1a4y U3 pa3IuvHbIX 00JacTel HAYKH U MPAKTHKHU.

- HMHrtepnperauus pe3yapTara, y4eT peaabHbIX OTPAHUYEHUM.

- Ilpakmuueckue 3anamus

- Kopuu ypaBuenuit. PaBnocunbHOCTh ypaBHeHuU#. [IpeodpazoBanue
YPAaBHEHHUM.

- OcHOBHBbIE ITPUEMBI PEIICHUSI ypaBHEHH. PenieHne cuctemM ypaBHEHUM.

- Hcnonws3oBanue cBOMCTB U rpadmkoB (QGYHKIMM JUIsl PEIICHUS YpaBHE-
HUAW U HEPABEHCTB.

5.8 KomOnHaTopuka, CTATHCTUKA M TEOPHS BEPOSITHOCTEIN.

- DJIeMeHTbl KOMOMHATOPUKH

- OcHOBHbIC TOHSTHS KOMOWMHATOPHUKHU. 3aJayd Ha TOJCUET YHClIa pas-
MEIIEHUM, MepeCcTaHOBOK, coueTaHui. PemieHue 3amad Ha mepeOOp BapUaHTOB.
®opmyina 6uHoma HeroTona. CBoiicTBa OMHOMUHAIBHBIX Kod(dunmreHToB. Tpe-
yroyibHUK ITackais.

- DJIeMeHTbI TEOPUH BEPOSITHOCTEH

- CoObITHE, BEPOATHOCTh COOBITUS, CIOKEHHWE U YMHOXKEHHE BEPOSTHO-
creit. [lonsamue o Hezagucumocmu coovimuil. JJuckpemuas ciy4aiiHas eeaudutd,
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3axkoH ee pacnpeodenenus. Hucnogvie xapaxmepucmuku OUCKpPemHOU CLy4auHou
genuuunsl. Ilonssmue o 3akone 6oabUIUX YUCEI.

- JJ1IeMeHThbl MATEMATHYECKOMH CTATUCTUKH

- IlpencraBinenue MaHHBIX (TaOJIUIBI, AUATPAMMBI, TpapuKH), ceHepab-
HAsl COBOKYNHOCMDb, 8blOOPKA, cpednee apudmemuueckoe, meouana. Ilonsmue o
3a0ayax mMamemamudeckol CmamucmuKiu.

- Pewenue npaxmuueckux 3a0ay ¢ npumMeHeHuem 8eposmHOCMHbIX Memo-
008.

- Ilpakmuueckue 3anamusn

- Hcropus pa3BuTHsi KOMOMHATOPHUKH, TEOPHH BEPOSITHOCTEH M CTATUCTHU-
KM M MX POJIb B Pa3JIMUHBIX c(hepax deIoBeUeCKOM xKu3HeAessTeapHocTy. [IpaBmna
KOMOMHATOpUKHU. PeleHrne KOMOMHATOPHBIX 3anay. Pa3merneHus, couyeTaHus U
nepecraHoBku. bunoMm HrrloToHa u TpeyronbsHuk [lackans. [Tpuknagneie 3agaqm.

- Kilaccuueckoe ornpenesieHue BEPOSTHOCTH, CBOMCTBa BEpPOSITHOCTEH,
TEOpeMa O CyMM€ BEPOSITHOCTEW. Brruuciienue BepostTHocTel. [Ipukiiagueie 3a-
nauu. [IpencraBienue ynucaoBbIX JaHHBIX. [IpukiiagHbie 3a/1a4uu.

5.9 I'eomeTpus

- [IpsiMbIe U IUI0CKOCTH B IPOCTPAHCTBE

- BsauMHOe pacrnonokeHHe IBYX MpsIMbIX B IpocTpaHcTBe. I[lapamnens-
HOCTh MNpsAMOW W TIockocTH. [lapamnensHocTh mockocted. [lepnenaukynsp-
HOCTh NPAMOM U IUIOCKOCTU. [lepneHauKynsp U HaKJIIOHHAs. YTOJ MEXIy Ips-
MOU U IUIOCKOCTBIO. [IByrpaHHBIN yroj. YTroa Mexay INIOCKoCTsAMHU. lleprnienau-
KYJIIPHOCTB JBYX IJIOCKOCTEM.

- T'eomerpuueckue npeoOpazoBaHus MPOCTPAHCTBA: MAPALICTLHBIN Mepe-
HOC, CHMMETPHUSI OTHOCUTENIBHO MIIOCKOCTH.

- IlapamnensHoe mpoeKkTUpOBaHUE. [[10Wadb 0pmocoHAIbHOU NPOEKYUU.
N300pakeHre NpoCTpaHCTBEHHBIX (UTYP.

- MHOrOrpaHHMKu

- Bepummunsl, pedpa, rpaHu MHOTOrpaHHUKa. Pazeepmxa. Muoeoepannvle
yenwl. Boinyknvie mrocoepannuxu. Teopema unepa.

- Ilpusma. [Ipsamas u naxronnas npusma. IlpasunbHas npusma. [lapase-
nenunen. Kyo6.

- Ilupamupa. IlpaBunpHas nupamuaa. Y cedeHHas nupaMuaa.
Terparap. Cummerpuu B KyOe, B lapajuiesieuneie, B IpU3Me U MMu-
pamuze. Ceuenust Ky0a, MPU3MbI U TUPAMHU/IBI.

- IlpencraBnenue o npaBUIBHBIX MHOTOTPAaHHHUKAX (TeTpasape, Kyoe, OK-
Ta’Ape, AOJEKAIPE U UKOCAIPE).

-Tena 1 MOBEPXHOCTHU BpalLlCHUS
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- Hwnusap u konyc. YcedeHHbI KoHyc. OCHOBaHME, BbICOTA, OOKOBAs
MOBEPXHOCTh, 00pa3yromas, pa3Beprka. OceBble CEUCHUS U CEUCHHUSI, Tapalljielib-
Hbie ocHoBaHu10. [llap u cepa, ux ceuenus. KacarenbHas miockocTs Kk cdepe.

5.10 U3mepennsi B reoMeTpuu

- O0beM u ero m3mepenue. HTErpansHas popmyiia oobema.

- ®opmynsl 06beMa KyOa, IPSIMOYTOJIBLHOTO MapajuIeNenuIeia, TPU3MBI,
nunuHApa. @opMynbl o0beMa TUPAMHUABl U KOHyca. DOpMyJbl TUIOMIAAA T10-
BEPXHOCTEH MUIUHAPA U KoHyca. DopmyIibl o0beMa 1apa U IIomaan chepol.
[Tono6ue Ten. OTHOLIECHHS TUIOMIAEH TOBEPXHOCTEN U 00bEMOB MTOAOOHBIX TEI.

5.11 KoopauHaThl 1 BEKTOPBI

- IlpsmoyronpHas (IekapToBa) CHUCTEMa KOOPJAUHAT B MPOCTPAHCTBE.
dopMyia pacCTOAHMS MEXKIY ABYMSI TOUKaMH. Y paBHEHUS cPepbl, niockocmu u
NpAMOU.

- Bexkropsl. Moayne BekTopa. PaBeHCTBO BEKTOPOB. CIlI0KEHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCIO. Pa3iokeHre BEKTOpa I10 HAIPaBICHUSAM. YTOJI
Mexay AByMsl BekTopamu. IIpoekums BekTopa Ha ock. KoopaumHatel BekToOpa.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

- Hcnonp30BaHME KOOPAMHAT U BEKTOPOB MPU PELIEHUH MAaTEMaTHYECKUX
U TIPUKJIAIHBIX 331a4.

- Ilpakmuueckue 3anamus

- Ilpu3Haky B3aMMHOTO PACHOJIOKEHUS MPSIMBIX. YTOJI MEXAY MPSIMBIMH.
B3anMHoe pacnosioxkeHue MpsMbIX U TiocKocTed. [leprneHuKyasp U HaKJIOHHas
K IUIOCKOCTH. YTOJI MEXAY NPSIMOM M INIOCKOCTBIO. Te€opemMbl O B3aUMHOM pac-
MOJIOKEHUU NPSIMON U TIIOCKOCTH. TeopeMa 0 Tpex MepreHIuKyJspax.

- Ilpu3Haku u cBOMCTBA NapayieIbHBIX U NEPIEHIUKYJIISPHBIX MIOCKO-
CTEN.

- PaccTosHMe OT TOYKH 10 IJIOCKOCTH, OT NPSAMOM 10 IJIOCKOCTH, pacCTo-
SHUE MEXY IUIOCKOCTSIMH, MEXIY CKPELIMBAIOIIMMUCS NPSIMBIMHU, MEXIY IIPO-
U3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE.

- [lapannenbHoe MPOEKTUPOBAHHUE U €ro CBOMCTBA. Teopema o niowaou
OpPMO2OHANLHOU NPOEKYUU MHO20Y20AbHUKA. B3auMHOE pacnoyioKeHUe Ipo-
CTPAHCTBEHHBIX (UTYP.

- Paznuunble BUIBI MHOTOrpaHHMKOB. X m3o0paxkenusa. Cedenwus, pas-
BEPTKU MHOTrOrpaHHUKOB. [lnomans moBepxHocTH. Buibl cumMmeTpuu B Mpo-
ctpanctBe. CUMMETpHUsl TeN BpalleHHs] 1 MHOTOI'PaHHUKOB. Bpruncnenue mio-
manei u 00beMOB.

- Bexropsl. JlelicTBus ¢ BeKTOpaMu. J[ekapToBa cuctema KOOpJAUHAT B
IPOCTPAHCTBE.

- YpaBHEHHE OKPY>KHOCTH, c(hephl, IUIOCKOCTU. PaccTosiHue MeXay TOu-
kamu. JIeiCcTBUS C BEKTOpaMu, 3aJaHHbIMH KoopauHaTaMu. CKaJIIpHOE MTPOU3Be-
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NIEHNE BEKTOpPOB. BEKTOpHOE ypaBHEHHE MPAMON U IUIOCKOCTU. Mcnonb3oBanue
BEKTOPOB IIPU J10KA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

- /I BHeayaUTOPHBIX 3aHATUN CTYJIEHTaM Hapsay C pEelIEHUEM 3ajad U
BBIITOJIHEHHSI TPAKTUYECKUX 3aJaHUI MOXKHO MPEIIOKHUTH TEMbI UCCIIEA0BATEb-
CKUX U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHIl OTAETHHBIX MEIKUX 3a-
7a4 U YOpaXHEHUH MpeiaraloTcsl CIOKETHbBIE 3aJaHus, TPEOYIOIUe ATUTEIbHON
paboTHI B paMKaxX OJHOM MaTeMaTUYECKON CUTyaIluu. DTH TEMbI MOTYT OBITh KaK
WHJVBHUIYaJIbHBIMU 33JJaHUSIMH, TaK U TPYNIOBBIMU JJISI COBMECTHOTO BBIITOJIHE-
HUS UCCIIEIOBAHMS.

IIpumepHbIe TeMbI COO0LIICHNI (IOKJIAI0B), HCCIEI0BATEILCKIX IPOEKTOB

HenpepsiBHble podu.

[IprumeHeHue CIIOAKHBIX TPOLIEHTOB B 3KOHOMUYECKUX PacyeTax.
[TapannenbHOE IPOECKTUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATHUCTHUKE.
BekTopHoe 3a/1anne npsAMbIX U IIIOCKOCTEN B MPOCTPAHCTBE.
CnoxeHre rapMOHUYECKUX KOJIeOaHUM.

['paduueckoe perieHre ypaBHEHUN U HEPABEHCTB.
[IpaBuIiIbHBIE U OTYIPABUIIbHBIE MHOTOTPAHHUKHU.
Konnueckue ceueHus M uX MPUMEHEHUE B TEXHUKE.
[Tonsarue nuddepeHnmana u ero MpUIOKEHHUS.

CxeMbl MOBTOPHBIX UCBITAHUIN bepHyuiH.

6. TEMATUYECKOE IVTAHUPOBAHMUE

IIpu peanmuzanuu coaepskanust oomieodpazoparenbHor aucuumummasl OYI1.03. Ma-
temartuka B npezenax ocBoeHus OIOIT CITO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHus
c moiyueHuem cpeanero oomero oopazoBanus (IIIICC3) makcumanbHas ydeOHas
Harpy3ka oOy4arouiuxcsi COCTaBIIsET:
no cneuuainbHocTr(09.02.02 KoMmnbroTepHble ceTH / yKpyIMHEHHasi rpyIna npogeccui,
cnenuainbHocTel u HanpasieHuil noarotosku (YI'C) 09.00.00 Mudpopmarrka u BeIYUC-
JUTENbHAs TEXHUKA
—351 yac, 3 HEX ayauTOpHas (00s3aTeNbHAs) HArpy3Ka 00ydJaromuXcsl, BKIIIOUas Mpax-
TUYECKHE 3aHATUSA—234 Yaca; BHEAYIMTOPHAS CAMOCTOSITEIbHAS pa0oTa 00yUYarOIIUXCs
— 117 yacos.

Bun yueOHo# paboTh KonnuectBo yacoB
Aynutopusbie 3ausaTus. Conepkanue Texanueckuit mpohuib
00yueHusl.

1 cemecTp 102
BBenenue 2
Pa3BuTHe OHATHS O YUCTE 10
Kopnu, crenenn u sorapudMbl 28
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[Ipsimble U MIIOCKOCTH B IPOCTPAH- 20
CTBE
KombOunaTopuka. 12
OCHOBBI TPUTOHOMETPUHU 30
2 cemecTp 132
DneMEeHThI TEOPUH BEPOATHOCTEN U 12
MaTeMaTHYECKON CTaTUCTHKHU
MHOrorpaHHHKHU 12
Koopaunatel 1 BEKTOpHI 16
@DyHKIUU U TpadhuKu 16
Hauana MaremaTuyeckoro aHaiamsa. 38
WHTeTpat u ero npuMeHeHHe.
YpaBHEHUSI U HEPABEHCTBA 20
N3mepenus B reometpun. Kpyribie 18
Tena.
Hroro 234
BHeayauTopHasi caMocTOsITe/IbHAs1 padoTa
[TonroroBka BBICTYIUIEHUH MO 3a-
JIAaHHBIM TeMaM, JOKJIaJI0B, dCCe, NH- 117
JTUBUTyaJIbHOTO MTPOEKTA C UCTIONb-
30BaHHEM MH(POPMAIIMOHHBIX TEXHO-
JIOTUU U JIp.
IIpomexyTouyHas arrecrauus B ¢popme 3K3aMeHa
Bcero | 351
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2.2. TemaTu4eckuii JIaH U cogep:kaHue yyeoHou nucuuniannbl OY /1. 03.MaremaTuka

HaumenoBanue pa3- Coaeprxanue yueOHOIro MaTepuasa, 1a00paTopHble padoThl M NPAKTHYECKHE 3AHATHSA, O0bem |YpoBeHb
JeJIOB U TeM caMoCTOsITe/IbHAs padoTa 00y4arommxcst 4acoB | OCBOe-
HUS
1 2 3 4
Pa3nen 1. BBenenne 3
Tema 1.1.Matematuka |Coepkanne y4eOHOT0 MaTepuaja 2 1
U HAay4HO-TeXHHMYeC- |1 |MaremaTuka B HayKe, TEXHHKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHIX U MPAKTHUUECKOH 1eATEIbHOCTH.
KM ITporpecc. Llenu 1 3a1aun u3ydeHust MaTeMaTuku pu ocBoeHnu npodeccuii CI1O u cnenmansaocteit CIIO.
CamocTrosiTeJibHasi padoTa odyuyaronuxcsi: [Toaroropka cooOmeHui, JOKIAI0B 10 TEME. 1
Pasnen 2. PazBuTne 15
MOHSITHUS 0 YHCJIe.
Tewma 2.1. Jleticteu-  |Conep:kaHue y4eOHOr0 MaTepuajia 6 2
TeJbHbIC YHCTA. 1 |llenbie u panoHaNbHbBIE YKCTA. 3aKOHBI ICUCTBUN HaJl palliOHATBHBIMU YHCIAMH.
2. |[leiictBuTenbHBIC Yrcia. JIeHCTBUS HAI HUMHU.
3. [KomriekcHbie uncna. JIelcTBUs Hal KOMIDICKCHBIMU YHCIIAMHU.
IIpakTHYeckne 3aHATHSA 4
1 |Beinonnenue apugmeTHueckux aAedcTBUi Haja yncaamu. [lpubnuxennslie Borunciaenus. Haxoxnaenue npu-
OJIMIKEHHBIX 3HAYCHUH BEIMYUH U MOTPEIIHOCTEH BBIYMCICHUH, CPABHEHUE YHCIOBBIX BRIPAKEHUH.
2 |Moaynb U apryMeHT KOMIIEKCHOTO uncia. ['eoMeTpruieckas HHTEpIpeTanns KOMITICKCHOTO YHCIIA.
CamocrtosiTeibHast padoTa 00y4yaommMXxcs 5
[TpeoOpa3oBaHue KOHEUHOM UM MEPUOINIECKOM ECITUYHOM 1poOH B OOBIKHOBEHHYIO U HA000pOT
["'eomeTpryeckasi HHTEPIPETALHsl KOMIIJIEKCHOTO YUCIIA.
Paspnen 3. Kopuu, 42
CTeNeHH, Jorapug-
MBI.
Tema 3.1. Kopenn Coaep:xxaHue y4eOHOro MaTepuaJa 10 2

CTeneHH N.

[Monustue pyukuuu u eé rpaduka. Oynkuus y = X ".Crenennas GpyHKuus, ee rpaduk u CBOHCTRA.

ITonsitne kopHs creneHn N.KopHM 4€THON M HEUETHOM CTENIEHEH.

Apudmernueckuil KOpeHb HaTypajbHOM creneHn. CBONCTBAa KOpHEH cTeneHu N.

IIpuMeHeHHe CBOMCTB KOPHEH CTENEHH N.

SRR Fd I

OcHOBHBIE METO/Ibl PELLICHNUSI HPPALIMOHATILHBIX YPAaBHEHHIH.
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HpaKaneCRne 3AHATUSA

1 IBH‘II/ICJ‘ICHI/IC U CpaBHEHUE KOpHeW. BrinoaHenune pacuéToB ¢ pajuKajiaMu.

CamocrosiTesibHasi padota odyuarommxcs: [IpeoOpazoBanue 1 BEIYMCICHUE 3HAUYCHUH BBIPAXKEHUH ¢ paauKa- 6
namiu. Penienue uppanuoHaibHbIX ypaBHeHHi. PaboTa ¢ TekcToM yueOHHKa
Tema 3.2. Crenenn Copepxxanue yueOHOro MmaTepuaJia 2
MOJIOKUTEIBHOTO YHC- |1 ICTeHeHB C pallMOHANILHBIM TTOKa3zareaeM. CBOMCTBA CTENEHH C palliOHATIbHBIM TOKA3aTEIEM.
na. IIpakTHyecKue 3aHATHSA 2
1 |HaxoxneHue 3Ha4eHUN CTENICHH ¢ pallMOHAIBHBIM NIOoKa3areneM. CpaBHeHue creneneil. [I[peoOpazoBanue BbI-
paKeHUH, COJEPKAIIUX CTETICHHU.
CamocrosiTenbHas padora odyuarommxcsi: Pemenue TunoBsix 3aga4 no teme. [IpeoOpa3oBanus BbhpakeHU, 2
COJICPIKaIINX CTEIICHH.
Tewma 3.3. Jlorapudmer |Conep:kanne yuedHOro MaTepuajia
1 |HOH;1Tne norapudma yucina. OcCHOBHOE JIorapu(hMUIECKOe TOKIECTBO. 2
IIpakTHYeckue 3aHATHSA 4
1 |decsaTuunble 1 HaTypajbHbIe Jorapudmel. CBoiicTBa Jorapudmos. [IpuMmeHeHne cBOMCTB JorapugmoB.
2 |@opmyna nepexopa. [IpeoOpazoBanue gorapu@MuuecKux BhIpaKEHUH.
CamocrosiTenbHas padoTa odyuarommxcesi: Penienue TunoBsIx 3aaa4 o teme. Haxoxienue 3HaueHuii jgora- 3
pudMa Mo mpou3BOILHOMY OCHOBaHHMIO. [Iepexoa oT 0JHOr0 OCHOBAaHHUA K IpyroMy. Berunciienue u cpaBHEeHUE
norapudmoB. JlorapubhmMupoBaHue U MOTCHIIMPOBAHKUE BHIPAKEHUH.
Tema 3.4. Ilokasa- Copepxanue yuyeOHOro MmarepuaJia 2
TEJNbHBIC YPaBHECHUA U |1 ‘ypaBHeHI/ISI, CBOJIAIIMECS K MPOCTEUIIINM 3aMEHON HEU3BECTHOTO.
norapuMUIecKue IIpakTHnyeckne 3aHATHA 4
yYpaBHEHHA U HEPaBEH- |1 |[IpocTeiinine nokazaTenbHble ypaBHeHuUs. [Ipocreiimme gorapudmuyueckue ypaBHEHUSI.
CTBa. 2 |IIpocreiimue nokaszareyipHble HepaBeHCTBa. [Ipocreiimue orapudMudyeckre HepaBeHCTBA.
CamocrosiTeabHas paﬁoTa OﬁyqamlunXCSl : [IpubmikeHHbIe BEIYMCIICHUS U PEIICHUE MPUKIIAIHBIX 3a1a4. 3
Pemrenue norapuMUUECKUX YpaBHEHHI.
Pazpnen 4. [Ilpambie u 30
IJIOCKOCTH B MPOCT-
paHCTBe.
Tema 4.1. Iapannens- |{Conep:kanue yueOHOro MaTepuasia 8

HOCTb IIPSIMBIX U
IIJIOCKOCTEH.

1 [IIpeamet crepeoMeTpuH. AKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 AKCUOM.

HapaJ'IJ'ICJIBHOCTB MMPAMBIX, HpﬂMOﬁ " IMJIOCKOCTH.

2
3 |B3anMHOE pacnoioKEHHUE IBYX NPSIMBIX B POCTPAHCTBE. YTOJ MEXKAY ABYMs NPSIMBIMHU.
4 |Terpasap. Ilapaymenenunes.
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HpaKaneCRne 3AHATUSA

1 |3az[aq1/1 Ha MMOCTPOEHUE ceueHuil. Pelienue 3amay.

CamocrosiTeibHast padora odyuyarommxcsi: Pemenue TunoBsix 3aga4 no teme. [logroroska npezenranuii. Pa-
00Ta ¢ TeKCTOM yueOHHKa. JI0Ka3aTenbCTBO TEOPEM.

Tewma 4.2. Ileprienau-
KYJSIPHOCTH MPSMBIX 1
IIJIOCKOCTEH.

Conep:xxaHue yueOHOIro MaTepHuaJia

[leprieH IUKYISIPHOCTD NPSIMOM U MIJIOCKOCTH.

[lepneHuKyssip U HAKJIOHHBIE. YTOJI MEXKY IPSIMOU M INIOCKOCTBIO.

JByrpanssiii yrou. [lepreHIuKyIsspHOCTh INIOCKOCTEN.

Teopema o Tpex nepnenaukysipax. Pemenne 3anau.

1
2
3
IIpakTHyeckne 3aHATHA
1
2

[IpsitMmoyronsHBINM napaienenunesa. Pemenne 3aaay.

CamocrositenbHas padora odyuarommxces: [lapannenbHoe IpoeKTHPOBaHKE U €ro cBoicTBa. Teopema o mio-
IaJId OPTOTOHAILHOM MPOEKIIMK MHOTOYTOJIbHUKA. B3anMHoe pacnonoxenne mpocTpaHCTBEHHBIX (QUTyp.
Pemenue TunoBeIX 3aa4 no teme. [loaroroBka npe3eHTanmii.

Paznea 5. OcHOBBI
TPUTOHOMETPHH.

45

Tewma 5.1. Cunyc, xo-
CUHYC, TAHTEHC U KO-
TaHTEHC yTa.

Coaep:xxaHue yueOHOIro MaTepHuaJia

1 |[Tonsrue yria. Paguannas mepa yria. OnpezeneHue cuHyca, KocuHyca yriaa. OCHOBHbIE ()OpMYJIbl 7Sl CUHY-
ca M KocuHyca yriaa. @opMyIibl IpUBEISHUS.

Onpez[eneHI/Ie TAHI'CHCA U KOTAHI'CHCA YyTJIa. OcHOBHBIC q)OpMy.]'IBI JJI TAHT'CHCA M KOTAHT'CHCA

AKTHYCCKHC 3aHATHUSA

ApkcuHyc yncna. Apkkocunyc yucia. [Ipeobpa3zoBaHnue TPUTOHOMETPHUECKUX BBIPAXKEHUH.

l\)l—‘ul\)

ApkraHresc yucia. ApkkoranreHc yucina. [Ipeobpa3oBaHne TpUrOHOMETPUUYECKUX BBIPAKEHHI.

CamocrosiTesibHasi padoTa o0ydaromuxcsi: PaguanHpiii METOI H3MEPEHHS YIJIOB BPAILICHHS M CBSI3b C TPaIyCHO Me-
poii. Pemmennie TumoBbIxX 3a1a4 1o Teme. [lonroroBka npe3enrtanuii. Pabota ¢ TekcToMm yueOHUKA.

Tema 5.2. ®opmysl
CIIO’KEHHUSL.

IIpakTHyeckne 3aHATUA

1 |[KocuHyc pa3HOCTH U KOCUHYC CYMMBI JBYX YIJI0B. @OpMYJIbI JUIsl JONOJHUTEIbHBIX YIJIOB.

2 |CuHyCc CYMMBI M CHHYC Pa3HOCTH JBYX yriioB. CyMMa U pa3HOCTh CHHYCOB U KOCHHYCOB.

3 q)OpMyJIBI JIJISL IBOMHBIX M IMOJIOBUHHBIX YIJIOB. Perenue 3agau

CamocrosiTesibHasi padoTa odyuaromuxcsi: Mzyuenue hopmyn. Pabora ¢ Tekctom yuebnnka. [loaroroska mpe-
3eHTanui, TabauIl, namMsaTok. Penenue THIOBBIX 3a71a4.

Tema 5.3. Tpuroso-
MeTpuyeckue QyHK-
ITUU YHACIIOBOTO apry-

Conep:xaHue y4eGHOro MaTepuaJia

1 |®ynkims Y= Sinx, e€ cBoiicTBa U rpaduk.

2 |@yHKIHMA Y= cosX, e€ CBOMcTBa U rpaduk
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MCHTA.

3 ‘q)YHKI_II/II/I Y= tgXx u Y= CtgX, UX cBOICTBA U rPaUKH.

Hcnonp3oBanne popmMys1 KOMOMHATOPHUKY TSI BEIYMCIICHUSI BEPOSITHOCTEH COOBITHIA.

CamocrosiTejibHasi padora odyuawiuxcsi [Ipeobpasosanus rpaduka GpyHkiud. ['apMonndeckue konebanus. [pu-| 3
Kinaanble 3anaun. [loaroroska npe3eHTanui.
Tema 5.4. Tpurono- |Coaepxxanue yueOHOro MaTepuaJjia 4
merpuueckue ypasHe- (1 |[Ipocteiinie Tpuronomerpuyeckie ypasueHus. OcoOble ciyyan TPUTOHOMETPUUYECKUX YPaBHEHHUH.
HUs ¥ HepaBeHCTBA. |2 |[Ipocrelinine TPUTOHOMETPUUECKIE HEPABEHCTBA.
IIpakTHYecKkHe 3aHATHA 6
1 |YpaBHeHus1, cBOJsLIMECS K IPOCTEUIINM 3aMEHON HEM3BECTHOTO. Penienue ypaBHeHU.
2 |IIpuMeHeHre OCHOBHBIX TPUTOHOMETpUYECKUX (popmyit uisl perieHus ypaBHeHu. OaHOpOAHbIC YpaBHEHUSI.
3 |Cucremarusanus u 00o0meHre 3Haami 110 TeMe «OCcHOBBI TpuroHoMeTprmn». KoHTposibHas pabora.
CamocrosiTeibHast padora odyuarommuxcsi: [Ipumenenne oOUMX METOIOB pellieHHs ypaBHeHU. BeimonHeHme 5
3a/laHuil U3 yueOHHKa.
Pa3nea 6. Komonna- 36
TOPHKA, CTATUCTHKA
U Teopusi BEepPOSITHO-
CTeil.
Tema 6.1. DOnementsl  |Conep:kaHue y4eOHOr0 MaTepuajia 6
KOMOWHATOPHKH. 1 [Ilonsatue MHO)ecTBa. Onepanuu HaJl MHOKECTBAMHU.
2 |Coenmuenus 6e3 mosropenuii. [lepectanoBku. PazmenieHust.
3 |Coueranus u ux cpoiicrsa. KomOMHaTOpHBIE 3a0a4H.
IIpakTHYeckue 3aHATHA 6
1 |Tpeyronbnuk Ilackans. Pemenre KoMOMHATOPHBIX 3a/1a4.
2 |bunomuaneHas opmyna HerotoHa. Perenue 3amau.
3 |[IIpuknannele 3anayn. Penenue npukiagHbIx 3a1a4.
CamocrositenbHas padora odyuyarommuxcsi: Penienre TunoBsIx 3aaad no teme. [Ipuknaanslie 3agaun. Ilpumene- 6
HUE MaTeMaTUYEeCKUX METOJIOB JJIsl PELLIEHUS COJePKATENbHbIX 33/1a4 U3 Pa3IM4YHbIX 00J1aCTe HayKu U MPaKTH-
ku. MHTeprpeTanys pe3ysbTara, y4eT peabHbIX orpaHuyeHui. IToaroToBka npe3eHTanumn.
Tema 6.2. Dnementsl |Conep:kaHue yueOHOro MaTepuajia 6
Teopuu BepositHocTer |1 |[ToHsiTHe 0 Teopuu BeposiTHOCTeH. OCHOBHBIE MOHATHSL TeOpHH BeposiTHOCTel. Kitaccuueckasi BEpOSITHOCTb.
U MaTeMaTHYECKOM 2 |Anrebpa BeposiTHOCTH. TeopeMbl CIIOKEHHSI M YMHOKEHHS BEPOATHOCTE HECOBMECTHBIX COOBITHH.
CTaTUCTHKH. 3 |O MaremMaTnyecKkoy craTUCTUKE U €€ MeTofax. CTaTUCTUYECKUE TaOJIHUIIBL.
IIpakTnyeckue 3aHATHS 6
1
2

Psaer pacrpeaciiCHuA. Harnsgnoe MPEACTABJICHUC CTATUCTHYCCKOI'O paCpCaACIICHHA. Moga u MeauaHa.
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3 ‘Cpe[[HI/Ie 3HA4YCHU. Hpe):[CTaBJ'IGHI/Ie YHCJIOBBIX JAHHBIX. HpI/IKJ]aI[HLIe 3agadu.

CamocrosiTesibHasi padoTa odyuaromuxcsi: Victopust pa3ButTusi KOMOMHATOPUKH, TCOPUH BEPOSITHOCTEH U CTa-
TUCTUKHU U MIX POJIb B PA3IUYHBIX c(hepax deIoBedecKoi xu3HeaesTenbHocTu. [loaroroska npesenramnuii. [IpaBu-
J1a KOMOMHATOPUKHU.PenieHrie KOMOMHATOPHBIX M MPUKJIAIHBIX 3314 [0 TEME.

Pasznen 7. MHoro-
rPAHHUKH.

18

Tema 7.1.1Tonarue
MHOTOT'paHHUKA.
IIpusma.

Coaep:xxaHue y4eOHOIro MaTepHuaJia

ITousTue MHOI'OrpaHHUKa M €ro 5JCMCHTEI. HpI/I3Ma. HpHMaﬂ W HAKJIOHHAA IIPU3MBI. HpaBI/IHBHaﬂ IIpuUu3Ma.

[Tupamupa. [Ipasmisnas nupamua. [1nomnaas monHoi 1 60KOBON MOBEPXHOCTEH MUPAMUIBIL.

YceuenHas nupamua. [lnomaas 00KOBOM MOBEPXHOCTH MIPaBUJIBHON YCEUEHHON MUPaMUbL.

AKTHYECKHC 3aHATUHA

[Tnomaae moiHOM M OOKOBOM MOBEPXHOCTEH NMpu3Mbl. Pemenue 3aay.

ITnomanes motHON 1 GOKOBOM IMOBEPXHOCTEH MPABUILHON MTUPAMUJIBI.

OOI\)H:Q)I\)I—‘

Cummerpus B npoctpaHcTse. [loHsTHE MpaBUIbHOIO MHOTOIpaHHUKA. TecTupoBaHue.

CamocrosiTesibHasi padora od0yyawmmxcsi: Pa3BepTku MHOTrOrpaHHUKOB. MHOrorpaHsble yriibl. Beimykibie
MHOToTrpaHHHUKHU. Teopema Diinepa. M3rorosieHne Moienei TeTpadapa, Kyoa, okTasipa, 1o1eKadapa, HKocadapa.

Pa3nen 8. Koopauna-
Thl U BEKTOPBI.

24

Tema 8.1. BexTtops! B
IIPOCTPAHCTBE.

Coaep:xxaHue yueOHOIro MaTepuaJia

1 [I[TousTue BCKTOpPA B ITPOCTPAHCTBC.

2 |KomruranapHble BEKTOpHI. PasinoxeHne BEKTopa 1Mo TpeM HEKOMITJIAHAPHBIM BEKTOPAM.

IlpakTHYecKkHe 3aHATHA

1 ‘CJ‘IO)KGHI/IG Y BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA yucio. Pemenue 3amay.

CamocTrosiTesibHasi padoTa odyuyaromuxcsi: BekropHoe ypaBHEeHHE IPSAMOI M TNIOCKOCTH. VIcTionp30BaHne Bek-
TOPOB IIPH JJOKA3aTeIbCTBE TEOPEM CTepeoMeTpuH. Pemenne 3a1a4 U BBIOJIHEHHE PAKTUYECKUX 33/1aHHH.

Tema 8.2 Mertoxa xo-
OpAMHAT B MPOCTPAH-
CTBE.

Coaep:xxaHue y4eOHOIro MaTepuaJia

Hp}IMOYTOJ'IBHaSI CUCTCMA KOOPpAWHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTLI BCKTOpA.

Yros Mexnay BekTopamu. CKaIIpHOE NPOU3BEACHUE BEKTOPOB.

CBs13b MCKAY KOOpAHHAaTaAMHM BEKTOPOB WU KOOpAWMHATAMU TOYCK.

ITpocrelinue 3a7a4u B KOOpJMHATAX.

1
2
IIpakTHUYeckHue 3aHATHS
1
2
3

Brruncienue YIJIOB MCKAY MPSAMBIMHA U IIJIOCKOCTAMMH. Pemenue 3aga4 MeTogom KOOpJAUHAT.

CamocrosiTe/ibHasi padoTa o0yyaromuxcsi: YpaBHEHHE OKPYKHOCTH, chephbl, IiTockocTu. BekropHoe ypaBHe-
HHUE NpsIMOM U TIIOCKOCTH. [loAroToBKa Npe3eHTaluu.
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Pa3znen 9.®@ynkuuu.

24

Tema 9.1. ®ynkuuw,
uX CBO¥CTBA U rpadu-
KH.

Conep:kanue y4eOHOro MaTepuaa

1

OnementapHbie GyHkuuu. O6nacTb onpeneneHus u o01acTb u3MeHeHus GpyHkunu. OrpaHUueHHOCTh (PYyHK-
1007078

N

[TokazarenbHas u Jorapudmuueckas GyHKUINHU, UX TpadUKH U CBOMCTBA.

AKTHYECKHC 3aHATHUA

[N

YérHoCTh, HEYETHOCTD, MEPUOANYHOCTD PyHKIMA. [IpoMexyTku Bo3pacTaHus, yObIBaHUS, 3HAKOIIOCTOSIHCTBA
Y HYJIM (PYHKITUH.

2

HccnenoBanne GyHKIMA U IOCTPOCHUE UX IPA(QUKOB dJIEMEHTAPHBIMH METOIAMH.

3

OcHoBHbIe c10c0o0bI Mpeobpa3zoBaHus rpadUKOB.

CamocrosiTeibHas padoTa odyuarommxcs: VccnenoBanue QyHKIMA U TOCTPOCHUE X TPa(UKOB JIEMEHTap-
HbIMH MeTo/1aMu. [Ipumepbl PyHKIIMOHATBHBIX 3aBUCMOCTEHN B pealbHBIX MPOIeccax U SABICHUAX. ApupmMeTu-
yeckue onepanuu Hajg GyHkuuaMu. [loaroroBka cooOmmennii, TOKIaa0B.

Tema 9.2. Ilpenen
(byHKIMM ¥ Henpe-
PBIBHOCTb.

Coaep:xxanue yueOHOIro MaTepuaJia

1

[Tonstue npenena pynkuuu. CBoWCTBa MpenesnoB GYHKIUH.

2

[TonsiTue HenpepbIBHOCTH PyHKIMH. HenmpepbIBHOCTD 31€MEHTapHBIX (PYHKITHIA.

3

[Tonsitue obpatHoi dyHkimu. OOpaTHBIE TPUTOHOMETPHYECKHE QYHKIIUU.

CamocrosiTenbHas paboTa o0yyaromuxcs: BpranuciaeHus npeaesioB o OCHOBHBIM TeOpeMaM O Mpefesiax GyHK-

1uil. M3yueHne cBOWCTB 00paTHBIX TPUroHOMETpUUYeckiX GyHKIMN ["apMoHHuecKue KojaeOaHmsl.

Paznea 10. Hagaua
MaTEeMATH4YeCKOIr0
aHaJIn3a.

57

Tema 10.1. [IpousBos-
Hasl.

Coaep:xanue yueOHOIro MaTepuaJia

[ToHsiTHE TPON3BOAHON. MEXaHMYECKHI M TEOMETPUYECKHI CMBICI POU3BOTHOM.

[TpousBoHbIe AneMeHTapHbIX GyHKuuid. Tabnuia npou3BoIHBIX.

AKTHYCCKUEC 3AHATHUSA

[TpousBoaHas cymmel. [Ipon3BoiHas pa3HOCTH.

HpOI/ISBO,Z[HaSI IMPOU3BCACHUS. HpOI/ISBO,Z[Ha}I YaCTHOTO.

OOI\)I—‘:I\)I—‘

[TponsBoaHas cinoxxuoi dhyHkuuu. [Ipumenenne npasun auddepeHITupoBaHUsI.

CamocrosiTesibHasi padoTa o0yuaromuxcsi: Pemenue 3a1a4, KOTOpble IPUBOIAT K MOHSATUIO POU3BOTHOM.
N3yuenne ocHOBHBIX TpaBui nuddepeHimpoanus. Pabora co cipaBoYHbIM MaTepraioM. BeITTOTHEHHE TIPaKTH-
YeCKUX 3aJIaHUH.

Tema 10.2. IIpumene-
HUE IIPOU3BOJHOM.

Conep:kaHue y4eGHOro MaTepuaJjia

1

‘MaKCI/IMYM 1 MUHUMYM (yHKUMU. HanOosbliiee 1 HauMeHblIlee 3HaueHue (QYHKIIMHU Ha OTPE3Ke.

24




["'eomMeTpHUUEeCKHIl CMBICI MPOU3BOAHOM. YpaBHEHHE KacaTeabHON K TpaguKy (QyHKIHH.

HpOI/I3BOI[HBIe BBICIIUX ITOPAJAKOB. HpOI/ISBOI[Haﬂ BTOPOI'O IOpsAJAKa, BBITYKIIOCTh U TOYKH nepem6a

AKTHYCCKHC 3aHATHUSA

Hnwm

Bo3spacranue u yosiBanue ¢pynkuun. HaxoxieHne npomMeKyTKOB BO3pacTaHusl U yObIBaHUS (PYHKIMH, TOYCK
IKCTpeMyMa (PYHKIIHH.

2 |I[Toctpoenue rpagukoB GYHKIHHI ¢ TPUMEHEHUEM IPOU3BOHBIX.

3 |[TpubarxEHHbIC BHIYUCICHUS. 33124l HA MAKCUMYM U MUHUMYM.

4 |Cucremaru3aius 1 00o0menue o reme: «lIponsBoaHas u e€ npumeHeHne». KoarponpHas padora.

CamocrosiTeJibHasi padoTa odyuaronuxcsi: Penienne npukimaaHeix 3a1a4d pusndeckoro coaepxanus. Mccnaeno-
BaHWE (YHKITUH C TIOMOIIBIO TPOU3BOIHOMN. Pererne 0oJiee CII0KHBIX, HO TUTIOBBIX 3a/1a4.

Tema 10.2. [TepBo0o06-
pa3Has ¥ MHTETpall.

Coaep:xxanue yueOHOIro MaTepHuaJia

[TepBooOpaznasi. [IpaBuiia Hax0XKJIeHUS IEPBOOOPA3HBIX.

HeonpenenéHuplii MHTErpaJl U €ro CBOWCTBA.

IInomane kpuBoauHenHON Tpaneuuu. [IoHATHE ONpeNneIEHHOIO HHTErPaJIa.

CsaoiicTBa onpenenéHHoro uurerpaia. [Ipumenenue cBoiicTB onpeieIéHHOr0 HHTErpaa.

AKTHYECKHC 3aHATUHA

@opmyna HeroToHa-JleiiOnuma. BeraucieHne nHTErpaios.

Brruucnenue miomagu KpHBOJ’IHHGﬁHOﬁ Tpalcuuu ¢ HIOMOIIbIO MHTErpaJIa.

CONH:-&OOI\)H

Cuctemaruzanus u 00o0mieHue no teme: «llepBooOpasHast u uaTerpam». TecTupoBaHUE.

CamocrosiTesibHasi padota oOyuyarommxcs: Vzydyenue Tabmuibpl HeonmpeAenEHHbIX MHTErpanoB. [IpuMenenue
OTIpeIeIEHHOr0 MHTETpajia JAJIs HaXOXKIACHUs TUIOIAAN KpUBOJUHEHON Tpaneunn. OTpaboTKa METOIUKH BhIYHUC-
JeHUs TUIOIIAed MIIOCKUX (UIyp Ha KOHKpeTHbIX Hpumepax. Ilpumepsl mpuMeHeHHs WHTerpaia B (QHU3UKE U
TEOMETPHH.

Pa3zpnen 11. YpaBne-
HHS, HEPABEHCTBA,
CHCTEMBI.

30

Tema 11.1. PaBHo-
CUJIBHOCTh YPaBHEHU
1 HEPaBEHCTB.

Coaep:xxanue yueOHOro MaTepuaJia

1 [PanmoHanbHble YpaBHEHUS M UX PELICHHE.

2 |CucteMbl pallMOHATIBHBIX YPAaBHEHUH U UX pelICHHE.

3 |Merox MHTEPBAJIOB pellIeHsI HEPABEHCTB. PalmoHanbHbIe HEPaBEHCTBA.

IIpakTHYeckHne 3aHATHA

1 ‘PaBHOCI/IJ'II)HI)Ie npeoOpa3oBaHus ypaBHeHU. PaBHOCHIIBHBIE TPe0Opa30BaHUsl HEPABEHCTB.

CamocrosiTeibHast padoTa o0yuaromuxcs: Pemienre pa3inyHbIX BUAOB PALIMOHAIBHBIX YPAaBHEHUN U CUCTEM
pa3sHooOpa3HbIMU MeToaMH. PelieHne parmoHanbHbIX HEPaBeHCTB METOI0M MHTEPBAJIOB.
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Tema 11.2. YpaBHe-
HUSI-CJIC/ICTBHSL.

Coaep:xxaHue yueOHOIro MaTepHuaJia

1 |H0H${Tne ypaBHeHusI-caencTBUd. [loTreHunpoBanue gorapuMUYECKUX YPaBHEHHIHA.

IIpakTHyecKue 3aHATHSA 2
1 |I[IpeobpazoBanus, NpUBOJAIINE K YpaBHEHUIO-CIIEACTBUIO. [IpuMeHeHrne HeCKONbKUX peoOpa3oBaHuii, Ipu-
BOJSIIMX K YPaBHEHUIO-CJIEACTBHIO.
CamocrosiTejibHasi padoTa oOydarouiuxcsi: BeimonHeHne mnpeoOpa3oBaHHi, NPUBOIANIMX K YpPaBHCHHIO-| 2
cieacteuto. Onpeznenenne BpIOOpa crocoda mpeoOpa3oBaHus NaNIbHEHIIEMY PEIICHUIO YPAaBHEHMSL.
Temall.3. PaBHo- Copnepxxanue yueOHOro MmarepuaJia 4
CHJILHOCTB YpaBHeHUH |1 |PaBHOCHIIBHOCTD ypaBHEHHI M HEPABCHCTB cHcTeMaM. Perienue ypaBHEHH ¢ TOMOIIBIO CHCTEM.
Y HEPABCHCTB CHCTe- |2 |MeTo MPOMEKYTKOB Ul ypaBHEHHU M HEPABEHCTB. Y PABHEHUS M HEPABEHCTBA C MOIYJISIMH.
MaMm. IIpakTHYecKue 3aHATHSA 4
1 |PemieHne HEPaBEHCTB C IOMOIIBbIO CHCTEM.
2 |CucremaTu3anys U 00001IeHHE 10 TeMe: «YpaBHEHUs U HEpaBeHCTBay. TecTupoBaHue.
CamocrosiTesqibHasi padota o0yuarommxcs: OTpaboTKa NPAaKTUYECKUX YMEHUH U HaBBIKOB BBIMOJIHEHUS MPe00- 4
pa3oBaHuil. MI3ydyeHue aroputMa pereHns: ypaBHEHU 1 HEPaBEHCTB METOI0M IIPOMEKYTKOB. MHTEepripeTanus
pe3yJbTaTa, yueT peajibHbIX orpannyeHui. [loaroroska npeseHTaui.
Paznen 12. U3mepe- 27
HHS1 B TeOMETPHH.
Temal2.1. Hunungp, |Copep:kaHue y4eOHOro MaTepuajia 6
KOHYC, L1ap. 1 |[Tonsitue mununapa. Ceyenus muiauHapa. Ilnomans NoBepXHOCTH IMITMHIPA.
2 |lTonsitue konyca. Ceuenus konyca. [limomaapr mMoBEepXHOCTH KOHYCa. Y CEUCHHBIN KOHYC.
3 |Cdepa u map. Ilnomane chepsl.
CamocrosiTeibHast padora odyuarommxcesi: CumMerpus Ten BpaieHus. Pemenne Tunossix 3aaa4. [logroroska 3
IIPE3EHTALHMN.
Temal2.2. O0béMbl  |ColepaaHue Y4eOHOr0 MaTepuaJia 8
Ten 1 |[Tonsitue o6bema. O0BEM PSIMOYTOJIBHOTO Mapauienenumnena. O0bEM NpsMon MPU3MBL.
2 |O6bEM IUIIHHIpA.
3 |0O06bém upamuibl. O0BEM KOHYCA.
4 |O6BEM 1mapa M ero yacTei.
IIpakTHYeckHe 3aHATHSA 4
1 |Beruncienwne miomiaaei u 00eMoB Guryp.
2 |IloBTOpeHHE OCHOBHBIX BONPOCOB Kypca MaTeMaTUKH.
CamocrosiTeibHast padoTa odyuyaromuxcs: Beruncienre 00beMOB MPOCTPAHCTBEHHBIX TEJ MPU PELICHUH MpPaK- 6

THYECKUX 3a1a4. M3rotoBieHue Moaenei Tea BpaIICHU. Pemenue IIPUKJIAAHBIX 3a0a4.
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Jlj1s XapaKTepUCTUKHU YPOBHSI OCBOEHMSI y4eOHOr0 MaTepHralla UCIOIb3YIOTCS ClIeIyIoIne 0003HaYeHMS:
1. — 03HaKOMHTEIbHBIN (Y3HABaHUE PAHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAyKTUBHBIN (BBHIOJHEHHUE JEATEIBHOCTH 10 00pa3ily, HHCTPYKIIUHU WU TI0J] PyKOBOJICTBOM)
3. — IPOAYKTUBHBIN (TNIAHUPOBAHUE U CAMOCTOATEIHLHOE BHITIOJHEHHE JESTEIBHOCTH, PEIICHHE TPOOIEMHBIX 33/1a4)
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JIESTEJIbHOCTHU

OBYYAROLIUXCHL.
Coneprxanue XapakTeprcTHKa OCHOBHBIX BHIIOB JCSATEITHHOCTH 00y4aro-
o0y4eHHUs nMxcs (Ha ypoBHE YUeOHBIX JICHCTBUI)
Benenue O3HAKOMJICHHE C POJIbI0O MATEMATHKU B HayKe, TEXHUKE,

HYKOHOMUKE, HH()OPMAITMOHHBIX TEXHOJIOTHAX U MTPAKTHYC-
CKOH aesiTenbHOCTH. O3HAKOMIICHHE C TIEISIMU U 33]1adaMu
M3YyUYCHUs MaTeMaThKu rpu ocBoeHnuu npodeccuiit CI1O u
cnenuanbHocter CI1O

Pazsutne nons- Brimonnenue apupmMeTnueckux AeHCTBHI HAJl YnC-

THS O YHCIIe JlaMH, COYeTasl yCTHBIE U TUCbMEHHBIE IIPUEMBI.
Haxoxnenne npuOIMKeHHbBIX 3HAUYCHUH BETMYHH U

HOTPEIIHOCTEN BBIUNCIEHUH (a0COIIOTHON U OTHOCUTEb-

HOI); CPABHEHHE YHCIIOBBIX BBIPAKEHU.

HaxoxneHne omm60K B IpeoOpa30oBaHUsIX U BBIYUCICHUAX

(OTHOCHTCS KO BCEM IMYHKTAaM IIPOrPaMMbl)

Kopnu, crenenu, | O3HaKOMJIIEHHE C TOHATHUEM KOPHS N-U CTENEHU, CBOMCTBA-
JorapudMbl MH PAIMKAIOB U ITPAaBUJIaMH CPABHEHUS KOPHEMN.
DopMyIUPOBAHUE ONIPEAECIECHUS] KOPHS U CBOMCTB KOPHEM.
Brruncnenue u cpaBHEHUE KOPHEN, BBINIOJIHEHUE PUKUIKA
3HaYeHus KopHs. [IpeoOpa3oBaHme YMCIOBBIX U OYKBEHHBIX
BBIPAKECHUH, COJICPKAIINX PAJTUKAIIBI.

Brinonnenue pacyeToB no GopmyiiaM, coliepiKaiium
paJuKabl, OCYIIECTBIISA HEOOXOANUMBIE MMOJACTAHOBKHU U
npeoOpazoBanus. OnpeesieHne paBHOCHIBHOCTH BhIpaKe-
HUM C paaukanamu. Pemenrne uppanoHalIbHbBIX YPaBHEHUM.
O3HaKOMJIEHHE C MIOHSITUEM CTEIIEHU C IECTBUTEIIbHBIM
IIOKa3aTeJIEM.

Haxoxnenue 3HaueHUM CTENEHH, HCTIOJIb3YS ITPU
HEO0OXOIMMOCTH UHCTPYMEHTAJIBHBIE CPEJICTBA.
3anuchIBaHUE KOPHS N -1 CTENEHU B BUE CTEIEHU C IPO0-
HBIM TTOKa3aTesieM U Ha00O0POT.

@opMyJIMpOBAaHUE CBOMCTB CTENEHEN. Beruncnenue crerne-
HEW C pallMOHAJIBHBIM MTOKA3aTEIEM, BBIMIOJHEHNE NPUKHU -
KUY 3HAQYEHUsI CTEIIEHU, CDABHEHUE CTEIICHEM.

[TpeoOpazoBanne YUCIOBBIX 1 OYKBEHHBIX BBIPAXKE-
HHM, COJIEpKAIIUX CTEIICHU, MPUMEHSISI CBOMCTBA. Perenue
ITOKa3aTEIbHbIX YPABHEHUN.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEHN U CTENEHEN npu
BBIUHCIICHUU CPEIHUX, ICJICHUN OTPE3KA B «30JI0TOM Ceue-
HUW». PenieHne npuKIIaaHbIX 3a/1a4 HA CJIOKHBIE NPOLICHTHI.

[IpeoOpazoBanue | BrinmoaHeHue npeoOpa3zoBaHUi BEIPAKEHUN, TPUMEHEHUE
anreOpanueckux | opMyJI, CBSI3aHHBIX CO CBOMCTBAMU CTETIEHEHN U jorapud-
BBIPAKEHUM. MoOB. Onpenenenue 00JacTu AOMYCTUMBIX 3HAUYEHUM JIoTa-
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pudmMHruecKkoro BeipaxkeHus. Perenue norapudmudeckux
YPaBHECHUU.

OCHOBBI TpUTO-
HOMETPUHU.

N3ydenune painaHHOTO METOJA U3MEPEHUS YTIIOB B
paauaHax U UX CBSI3M C rpalycHOUN Mepoit. M300paxenue
YIJIOB B paJiiaHax Ha OKPY’KHOCTH, COOTHECEHNE BEJTMYMHBI
yIiIa ¢ ero pacnoiioxkenneM. GopMynMpoBaHue onpeneie-
HUI TPUTOHOMETPUYECKHUX (DYHKIUH 711 YTJIOB TOBOPOTA U
OCTPBIX YTJIOB IPSIMOYTOJIBHOTO TPEYTOJbHUKA U OOBSICHE-
HUE UX B3aUMOCBs3U. [I[puMeHeHre OCHOBHBIX TPUTOHOMET-
PUYECKUX TOXKIAECTB JUJISl BBIYMCIICHNS 3HAYCHUN TPUTOHO-
METpUYECKUX QPYHKIMIA 10 OAHOHN U3 HUX. M3ydenue oc-
HOBHBIX (DOPMYJT TPUTOHOMETPHUU: (POPMYIIBI CIIOKEHUS,
YABOCHHSI, MPE0Opa30BaHUS CYMMbl TPUTOHOMETPUYECKHUX
GbyHKIMIA B TPOU3BEICHUE U ITPOU3BEJICHUS B CYMMY U
IIPUMEHEHUE IIPU BBIYUCIICHUN 3HAYCHUSI TPUTOHOMETPUYE-
CKOI'0 BBIPAKECHUS U YIPOILLIEHHUS €TO0.

O3HakoOMIIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA
€IMHUYHON OKPYKHOCTH U IPUMEHEHUE UX I BBIBOJIA
dbopmyn npuBeaeHus. Pemenue no ¢popmysiamMm U TpPUrOHO-
METPUYECKOMY KPYTy IPOCTEUIINX TPUTOHOMETPUIECKHAX
ypaBHeHUil. [[puMeHeHne o0uX METO0B PEIICHUS ypaB-
HEHUM (MpUBEACHUE K JIMHEHHOMY, KBaJ[paTHOMY, METO/
Pa3N0KEHHsI HA MHOXKUTENH, 3aMEHbI IEPEMEHHON ) TIPH
pPELIEHUH TPUTOHOMETPUUECKUX YPABHEHHUI. Y MEHUE OTME-
4aTh HA KPyre PELICHUS ITPOCTEUILINX TPUTOHOMETPUYECKUX
HepaBeHCTB. O3HaKOMJICHHE C TOHITHEM OOpPaTHBIX TPUTO-
HOMETPUUYECKHUX (DYHKITHM.

N3yyenune onpeneneHui apkCUHyca, apKKOCHUHYCa,
apKTaHTeHCca yncia, GopMyIHpoBaHUe WX, U300pakKeHUE Ha
€AMHUYHON OKPYKHOCTH, IPUMEHEHUE IPU PEIIECHUN YPaB-
HECHUM.

DyHKIUH, UX
CBONCTBA U Tpa-
buxwu.

O3HaKOMJIEHHE C IOHIATUEM ITIEPEMEHHOM, IPUMEPAMHU 3a-
BUCUMOCTEN MEXKy IEPEMEHHBIMH.

O3HaKOMIIEHHE C TOHATUEM TpaduKa, ONpeeTIeHHE MPHU-
HAJUIKHOCTU TOUKH rpaduky GyHkuuu. OnpeaeneHue no
dbopmyIie mpocTenIel 3aBUCMOCTH, BUIa ¢ rpaduKa.
Bripaxkenue mo hopmysie olHON IEpeMEHHON Yepe3 Apy-
THe.

O3znHakomiieHHe ¢ onpeneneHueM GyHkiun, Gopmy-
aupoBaHue ero. Haxoxaenue obmactu onpeaeneHus u o0-
Jactu 3HaYeHU QyHkuuu. O3HaKOMJICHHE C IPUMEpamMHu
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B PEAIbHBIX MpoIeccax
U3 CMEXHBIX TUCUUIUIMH. O3HAKOMJIEHUE C JOKA3aTEIbHbI-
MH PACCYKACHUSIMU HEKOTOPBIX CBOMCTB JIMHEMHOM U
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KBaIpaTUYHOU QPYHKIUH, IPOBEEHUE UCCIICIOBAHMS JIU-
HEWHOMU, KyCOYHO-JTMHEHHOH, APOOHO-IMHEHHOMN U KBaaApa-
TUYHON (DYHKIUH, TocTpoeHue ux rpadukos. [loctpoeHue
u yTeHue rpadukoB GhyHkiui. MccnenoBanue QyHKIIUH.
N3yuenne nouwsmus oopamuoti pyrkyuu, OnpeaeieHUe BU-
1a U nocmpoenue 2paguxa oopamHou hyHKyuu, Haxoxrcoe-
Hue ee obnacmu onpedenenus u oobnacmu 3uavenu. [1pu-
MEHEHHUE CBOMCTB (DYHKIIMI IIPU UCCIIEI0BAaHUN YPaBHECHUI
Y PEILLICHUH 3a/1a4 Ha 3KCTpeMyM. O3HaKOMJIEHUE C MOHATH-
€M CJIOKHOW (PYHKITUH.

Brruucnenue 3nadeHnii GyHKINN 110 3HAYCHUTO ap-
rymenTa. OnpezeneHue moI0XKeHUs TOUKU Ha rpaduke mo
ee KoopJuHaTaM U Hao0OpOT.

Hcnionb3oBanne CBONCTB (DYHKIIMM /17151 CpaBHEHUS
3Ha4YeHUM cTereneit u Jorapudmos. [locrpoenue rpadukos
CTETNICHHBIX U Jiorapumudeckux QyHkiui. Pemenue noka-
3aTeNIbHBIX U JIOTapu(MUUECKUX YpaBHEHUIN 1 HEPABEHCTB
10 U3BECTHBIM aJrOPUTMAaM.

O3HaKOMJICHHE C TOHATUEM HEMPEPHIBHOW MEPUOIUUECKON
byHkIuu, GopMyIHpPOBaHUE CBOMCTB CUHYCAa U KOCHUHYCA,
MIOCTPOEHHE UX TPapUKOB.

O3HaKOMJICHHE C TIOHSITUEM FapPMOHUYECKHUX KOJIEOAHUI 1
puMepaMy rapMOHUYECKUX KOJIeOaHUH JJisl OTMCaHus
IIPOLIECCOB B (PU3UKE U IPYTUX O0IACTIX 3HAHMUS.
O3HaKOMJIEHHE C IOHATUEM Pa3pbIBHOM MTEPUOANIECKON
bynkumu, GopMyIMpoBaHUE CBOMCTB TAHT€HCA U KOTaH-
reHca, oCTpOeHue ux rpauKoB.

[Tpumenenre cBONCTB DYHKIIHI JIJIsi CpaBHEHUS 3HA-
YEHUI TPUTOHOMETPUYECKUX (PYHKITUMN, PEIICHUS TPUTO-
HOMETPUYECKUX ypaBHeHUH. [locmpoenue epaguros 00-
PAMHBIX MPUSOHOMEMPUYECKUX PYHKYULL U OnpedeieHue no
epaghuxam ux ceoucms.

Hauyana matema-
THUYECKOTO aHa-
JM3a.

O3HaKOMJICHHE C IOHITHEM YHMCJIOBOM MOCJIEI0BATEILHO-
CTH, cioco0aMM ee 3aJaHusl, BEIYUCICHUSIMU €€ YJICHOB.
O3nakomnenue ¢ noHsimuem npeoeia nocied08amelbHo-
cmu. O3HAKOMJICHHE C BBIUUCIICHHUEM CyMMBbI OECKOHEUHO-
r'0 YHCIIOBOTO Psifia HA MIPUMEPE BBIYMCIICHUSI CYMMBI Oec-
KOHEYHO yOBIBAIO MJICH TreOMETPUUYSCKON MPOrPECCHUH.

Pemrenue 3amay Ha mpuMeHeHUE (HOPMYJIIBI CyMMBI
O0eCKOHEYHO yObIBAIOIIEH TEOMETPUUIECKON TTPOTPECCHH.
O3HaKOMJICHHE C TTIOHATHEM MPOU3BOTHOM.

N3ydenune n hGopMyIHMpOBaHHUE €€ MEXaHUISCKOTO U
r€OMETPUYECKOr0 CMBICIIA, U3yYEHUE aITOPUTMA BBIUUCIIE-
HUSI POM3BOAHON HA MpUMeEPE BHIYMCIIEHUS MTHOBEHHOM
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CKOPOCTH U YTIOBOTO KO3(PUIIMEHTa KacaTeIbHOM.
CocrapneHue ypaBHEHHs KacaTeIbHOM B OOIIEM BU-
ne. YcBoenue npasuil AuddepeHupoBanus, TaOIUIbI Po-
U3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIUN, IPUMEHEHUE JIJIS
muddepennupoBanus QyHKIMI, COCTABICHUS YpaBHEHUS
KacatelnbHOU. M3ydeHne Teopem o CBSI3U CBOMCTB (DYHKIIHH
Y TIPOM3BOIHOM, (hOPMYITHUPOBKA UX.
[IpoBenenne ¢ MOMOIIBIO TPOU3BOIHOM UCCIIEIOBA-
HUS QYHKIHH, 3aJJaHHON (POPMYIIOM.
YcTaHOBJICHHE CBSI3M CBOMCTB (DYHKITUU U TIPOU3BOTHOM 110
ux rpadukam.
[IprMeHeHne MPOU3BOIHOM IS PELICHUS 3a7a4 Ha HAXO0XK-
JIeHUE HauOOJBIIEr0, HAMMEHBIIETO 3HAYCHUS U Ha
HaxoXJIeHue 3kcTpemyMa. O3HaKOMIIEHUE C TTIOHATHEM M H-
Terpajia u nepBooopasHoil. 3yuenue mpaBuia BeIUUCIIE-
HUS TIepBoOOpa3Hoit u Teopembl HptoToHa— JleiiOHuna.
Pemenue 3aa4 Ha cBA3b IEPBOOOPA3HOMN U €€ MPo-
W3BOJIHOM, BBIUMCIICHUE TIEPBOOOPA3HOI 7Sl JaHHOM
(GyHKLHU.
Pemenune 3a1a4 Ha NpUMEHEHUE UHTErpaa J1JIsl BBIYUCIIE-
HUS PU3HYECKUX BEJIMYMH U IIONIA/ACH.

YpaBHEHUS U He-
paBEHCTBA.

O3HaKOMJIEHHE C POCTEUIINMU CBECHUSMH O KOPHSX aJl-
reOpanyecKux ypaBHEHUH, MOHATUSAMH HCCIIETOBAHUS
YPaBHEHHUM U CUCTEM YPaBHEHUM.

N3yyeHnne Teopun paBHOCUIBHOCTU YPABHEHUH U €€
npuMeHeHus. [loBropenue 3anucu penieHus CTaHIapTHBIX
ypaBHEHUH, MPUEMOB MPeoOpa3oBaHuUs YPABHEHUM TSl CBE-
JICHUsI K CTAaHJapTHOMY YpaBHEHUIO. Pemenue panmonans-
HBIX, UPPALMOHAJIbHBIX, [IOKA3aTEIbHBIX U TPUTOHOMETPH-
YECKUX YPAaBHEHUU U CUCTEM.

Hcnonbs3oBanre CBOMCTB U rpauKOB (DYHKIMM 17151
pelenns ypaBHeHU. [I0BTOpEeHEe OCHOBHBIX IPUEMOB pe-
HIEHUA CUCTEM. PellleHne ypaBHEHUN ¢ TPUMEHEHUEM BCEX
IPUEMOB (Pa3yIOKEHHs] HA MHOYKUTEIH, BBEJEHUSI HOBBIX
HEU3BECTHBIX, IOJICTAHOBKH, rpa)uueCcKOro METo/a).

Pemenune cucrem ypaBHeHUM ¢ IPUMEHEHUEM pa3-
JUYHBIX c110c000B. O3HAKOMJIEHHE C OOIITUMHU BOIIPOCAMHU
pelleHusl HEPaBEHCTB U UCMOJIb30BaHUE CBOWCTB U Tpadu-
KOB (DYHKITMI TipU pENICHUN HEPABEHCTB. Perienne Hepa-
BEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM PA3IUYHBIX
cnoco0oB. [IpruMenenne MmareMaTu4ecKuX METOIOB JJIst
pelIeHus CoJIepKaTeNbHbBIX 3a/1a4 U3 Pa3IMYHbIX 00J1acTeit
HayKM U NPAKTUKHU. IHTEpIIpeTHpOBaHKE PE3YJILTATOB C
YYETOM PEAIbHBIX OTPAHUYCHHUI.
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DJeMEeHTHI KOM-
OMHATOPUKH, TEO-
pHUH BEPOSITHO-
CTEH.

N3yuenue npaBuia KOMOMHATOPUKY U TPUMEHEHUE
IPU pelIeHUU KOMOMHATOPHBIX 3a/1a4.

Perienne KOMOMHATOPHBIX 33/1a4 METOIOM Tiepebopa
Y TI0 IPaBUITy YMHOKECHHUSI.

O3HakOMIIEHHE C MOHSATUSIMU KOMOWHATOPUKU: Pa3-
MEIIECHUSMHU, COYCTAaHUSIMH, TIEPECTAHOBKaMH U (popMyia-
MU TSI uX Bbrauciienus. O0bsiCHeHre U IpUMeHEeHUE Gop-
MYyJ1 1J1 BBIYUCIICHHS pa3MEILICHU, IEPECTaHOBOK U COYe-
TaHWU TIpH penieHun 3a1ad. O3HakoMIIeHHuE ¢ OMHOMOM
Hprotona u tpeyrosnbaukom Ilackais. Pemenue nmpaktuye-
CKHX 3a/]a4 C UCMOJIb30BAHUEM MOHSATUI U MTPaBUII KOMOU-
HaTopuku. M3yyeHne Ki1acCuYeCKoro ONpeIesICHUsI BEPOSIT-
HOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHO-
CTEH.

PaccmoTpenne npuMepoB BEIYMCIIEHUS BEPOATHOCTEN. Pe-
IICHUE 33/1a4 HAa BHIYMCIICHHE BEPOSATHOCTEN COOBITHIA.
O3HaKOMJIEHHE C MPEICTABICHUEM YUCIOBBIX JAHHBIX U X
XapaKTePUCTUKAMH.

Pemienne npakTuueckux 3aga4 Ha 00pabOTKy YMCIOBBIX
JIAHHBIX, BEIYMCIICHUE UX XapaAKTEPUCTHUK.

[Tpsimbie u moc-
KOCTH B ITPO-
CTPaHCTBE.

@opMyIMpOBKa U IPUBEJACHNE TOKA3ATEIbCTB

IIPU3HAKOB B3aMMHOTO PACIIOJIOKEHHS MPSIMBIX U IUIOCKO-
creid. Pacrio3HaBaHue Ha 4EPTEkKAX U MOJIEIIAX PA3TUYHBIX
CJIy4aeB B3aMMHOTI'O PACIIOIOKEHUS IPSMBIX U IUIOCKOCTEM,
apryMEHTUPOBAHUE CBOUX CYX IAeHUU. POpMYyIUPOBAHUE
ONPEAETIEHUN, MPU3HAKOB U CBOWCTB MapaJUICIIbHBIX U IIEp-
MEHAUKYJISIPHBIX IIOCKOCTEN, IBYTPAHHBIX U JINHENHBIX yT-
JIOB.

BrinonHeHne noCcTpoeHust yriloB MEXAY IPSMBIMH,
IIPSAMOM U IIOCKOCTBIO, MEYKY TUIOCKOCTSIMH 10 OIIMCAHUIO
Y PacCIiO3HABAHUE MX HA MOJEIISX.

[IprMeHeHne MPU3HAKOB U CBOMCTB PACITOJIOKEHUS
MPSAMBIX U TUIOCKOCTEH TP PEIICHUU 33/1a4.

N300pakeHre Ha pUCYHKAX U KOHCTPYUPOBAHHE HA
MOJENSAX NEPHEHANKYISAPOB U HAKIIOHHBIX K IJIOCKOCTH,
MPSMBIX, aPAJUIETbHBIX INIOCKOCTEH, YTII0B MEXKIY NPSIMOI
U TUIOCKOCTBIO 1 0OOCHOBAHHE MOCTPOCHHS.

Pemenure 3a1a4 Ha BBIYMCIIEHUE TEOMETPUUECKUX BEJIMUUH.
OnucbIBaHUE PACCTOSIHUA OT TOYKHU JI0 MIIOCKOCTH, OT Mpsi-
MOH JI0 TUIOCKOCTH, MEXAY INIOCKOCTIIMU, MEXKIY CKpPELIU-
BAIOIIMMHUCS TIPSIMBIMH, MEKTy IPOU3BOJIBHBIME (PUTYpaMuU
B IpOCTpaHCTBEe. POPMYIUPOBAHNUE U JOKA3BIBAHUE OCHOB-
HBIX TEOPEM O PACCTOSHUAX (TEOPEM CYILIECTBOBAHMS,
CBOMCTBA).
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N3o00pakeHue Ha yepTeKax U MOJIEIISIX PACCTOSHUSA U
000CHOBaHUE CBOMX CykeHUH. OnpeseneHne u BblYucie-
HUE pacCTOSHUM B mpocTpaHncTse. [Ipumenenue Gpopmyi u
TEOPEM IUITAHUMETPUH JIJIS1 PEUICHUA 3a1a4.

O3HakOMJICHHE C IOHIATUEM IapaJUIEIbHOTO TPOEKTUPOBA-
HUS U €T0 CBOMCTBaMU. Dopmyauposarue meopemvl 0 nio-
Waou opmo2oHAILHOU NPOEKYUU MHO20)20/IbHUKA.

[Tpumenenue Teopuu AJjisi 00OOCHOBAHUS TOCTPOCHU I
Y BBIUHMCJIEHUNA. APTYMEHTUPOBAHUE CBOUX CYKIAEHUM O
B3aMMHOM PACIIOJIOKEHUU TPOCTPAHCTBEHHBIX (huryp

MHoOrorpaHHuKkH.

Ornurcanue U XapakTepUCTUKa Pa3TUYHBIX BUIOB MHOTO-
I'PAHHUKOB, MIEPEUYNUCIICHUE X PJIEMEHTOB M CBOMCTB.

N3o0pakeHrie MHOTOTpaHHUKOB Y BBITIOJIHEHUE T10-
CTPOEHUS Ha U300PAKEHUSIX U MOJICIISIX MHOTOTPAHHUKOB.

Brruncnenue JIMHENHBIX 3JIEMEHTOB U YIJIOB B IIPO-
CTPaHCTBEHHBIX KOH(MUTYpALIUSIX, apTyMEHTUPOBAHKUE CBO-
uX CyXAeHUI. XapaKTepucTruka U n300pakeHUe ceuerus,
paseepmKu MHO202PAHHUKOG, BBIYACICHHE TUIOIAAEHN T10-
BEPXHOCTEM.

[Toctpoenue nmpocTelux ceueHuit Kyoa, mpu3Mbl,
nupaMuibl. [TppuMenenune ¢hakToB U CBEJICHUN U3 TIJIaHU-
MeTpuu. O3HaKOMJIEHHE C BUIAMU CUMMETPHUH B IMPOCTPAH-
cTBe, (popMyIUpOBaHUE ONPECICHUN U CBOMCTB. XapaKTe-
pUCTUKA CHMMETPHUH TEJ BPALICHUSI 1 MHOTOTPAHHHUKOB.

[IprimMeHeHne CBOMCTB CUMMETPUHN HPU PEILICHUHN 3a-
nad. Mcnonp3oBanne npuoOpeTeHHbIX 3HAHUM JIJIs1 UCCIie-
JIOBaHUS U MOJAECIMPOBAHUS HECIIOKHBIX 3a/1a4.
N300pakeHre OCHOBHBIX MHOTOIPAHHUKOB U BBITIOJTHEHUE
PHUCYHKOB IO YCJIOBUSIM 3a/1a4

Tena v moBepxHO-
CTH BpalleHUsI.

O3HaKOMIIEHHE C BUJIaMHU TeJl BpallleHusl, popMyJIMpoBaHuE
UX ONPENIEIICHUN U CBOMCTB.
@opMyJIMPOBAHHUE TEOPEM O CEYEHUU IIapa INIOCKOCTHIO U
IJIOCKOCTH, KacaTellbHOM K cdepe.
XapakTepucTuKa U n300pakeHHe TeJl BpallleHUs], UX pa3-
BEPTKH, CEYEHUS.

Pemenune 3a1a4 Ha NOCTPOEHUE CEUEHUM, BBIUHCIIE-
HHE JUIMH, pACCTOSIHUM, YTJIOB, TUTomaaei. [Iposenenue no-
Ka3aTeJIbHBIX PACCYKICHUH IIPU PELICHUU 3a4a4.

[IprmMeHeHne CBOMCTB CUMMETPHUH NPU PELICHUH 3a-
Jla4 Ha TeJia BpallleHus, KOMOMHAIINIO TEll.

N3o0paskeHre OCHOBHBIX KPYTJIBIX TEJ U BHIIOTHEHHUE
PUCYHKA [0 YCIOBHIO 33a4H.

N3mepenus B
TEOMETPHH.

O3HakoMJIEHHE C TTOHATHSAMU IJIOIIAAU U 00bEMa, aKCHO-
MaMH U CBOMCTBaAMH.
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Pemenne 3ama4y Ha BEIYHCIICHUE TUIOMIAACH MITOCKIX
buryp ¢ npuMeHEeHHEeM COOTBETCTBYIOMUX (HOopMyJT U (ak-
TOB M3 TUIAaHUMETpUH. M3ydeHne TeopeM o BRIYUCICHUN
00BEMOB MTPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha TIPH-
MeHeHue GpopMyT BeYUCIeHUus 00beMoB. M3yuenue ¢op-
MYJI JIJIs1 BBIYUCTICHUS TUIOMACH TTOBEPXHOCTEH MHO-
TOTPAaHHUKOB U TEJ BPAICHUS.

O3HAKOMJICHHE C METOJOM BBIYMCIICHHSI TUTOIIAINA TTOBEPX-
HOCTHU cepbl. Pemienue 3a7a4 Ha BRIYUCIICHUE TUIOIIA IS
MTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

Koopannatse! u O3HakoMIIeHHE C TIOHSITUEM BekTopa. M3yuenue ne-
BEKTOPBI. KapTOBOW CHCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, IOCTPOE-
HUE T10 3aIaHHBIM KOOpJINHATaM TOYEK U MJIOCKOCTEN,
HaXO0XJCHUE KOOPAMHAT TOueK. HaxoxieHue ypaBHEeHUM
OKPYKHOCTH, c(pepbl, INIOCKOCTH. BhIunciieHue pacCTOsTHHMA
MEXYy TOUYKAMH.

N3yyeHne CBOMCTB BEKTOPHBIX BEJIMYUH, IIPABUII
Pa3JI0KEHUs BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, Mpa-
BWJI HAXOXKJICHUS KOOPJAUHAT BEKTOpPA B IMTPOCTPAHCTBE, Mpa-
BHJI ICICTBUM C BEKTOPAMHU, 3aIaHHBIMU KOOPJANHATAMMU.
[IprumeHeHne TeOpuHr MpH PEIICHUH 3a/1a4 HA ICUCTBUS C
BEKTOpaMu. M3ydeHue CKaaapHOTO IPOU3BEICHUS BEKTO-
POB, BEKTOPHOT'O YPaBHEHUSI IPAMOM U MIOCKOCTHU. [Tpume-
HEHHUE TEOPUU MPH PEIICHUH 33]1a4 HA IEVUCTBUS C BEKTO-
paMu, KOOPAUHATHBIN METOJ, IPUMEHEHHUE BEKTOPOB IS
BBIYMCJICHUS BEJIMYMH YTJI0B U paccTOsTHUNA. O3HaKOMIICHUE
C JO0KA3aTeJIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PACIIOJIOKEHUH TIPSAMBIX U IUIOCKOCTEN C UCIIOJIb30BAHUEM
BEKTOPOB.

8. OIMCAHUME YYEBHO-METOANYECKOI'O U MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIHEYEHUA OBPA30OBATEJBHOI'O ITPOLECCA
IMPOTPAMMBI YYEBHOM JUCIIATIJIMHBI OYIIL03. MATEMATHUKA

OcBoenue paboueii nporpammbl yueoHou auciumauabl OYI1.03. MartemaTtuka npearmno-
JaraeT HaJu4ue B MpodecCuoHaIbHON 00pa3oBaTeIbHON OpraHu3aluy, peau3yrolen 00-
pa3oBaTENbHYIO MPOTpaMMy CpeaHero oomiero oopasoBanus B npezenax ocBoenus OITOIT
CIIO Ha 06a3e OCHOBHOTO 00IIEro 00pa3oBaHMs, yUeOHOT0 KaOWHETAa, B KOTOPOM MMEETCS
BO3MOXHOCTh 00€CIIEUUTh CBOOOHBIN 10CTyNn B HTEpHET BO BpeMsl yueOHOTO 3aHATUS U
B TIEPHUO/] BHEYUEOHOU IEATETHPHOCTH 00YUYaIOITIXCS.

B coctaB y4eOHO-METOAMUECKOTO ¥ MaTepUATbHO-TEXHUUECKOT0 00eCIiedeH s TPorpam-
MbI yueOHo qucrumuinabsl OYI1.03. Marematuka BXOIST:
* MHOTO()YHKITMOHAJIbHBIN KOMIIJIEKC MTPETNOIaBaTEeIs;
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* HaIJISIHBIC TOCOOMS (KOMILICKTHI YU4EeOHBIX TaOJUII, TUTAKATOB, IIOPTPETOB BHIAAIO-
IIUXCS YUCHBIX, TIOTOB, IUCATEIICH U JP.);

* “H(POPMAITMOHHO-KOMMYHHKATHBHBIE CPEJICTBA;

* BKpPaHHO-3BYKOBBIC TTOCOOUS;

* KOMIUICKT TEXHUYECKOHN JOKYMEHTAIINH, B TOM YHCJIE TTAaCIIOpTa Ha CPENICTBA 00yUe-
HUS, UHCTPYKITMH TI0 WX MCTIOJIB30BAHHIO M TEXHUKE O0€30MMacCHOCTH;

* OUOIMOTEYHBIN (HOHI.
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135-@3, ot 04.06.2014 Ne 148-D3, ¢ usMeHeHUsIMU, BHECEHHBIMU DeiepanbHbIM 3aKOHOM
ot 04.06.2014 Ne 145-®3, B pexa. ot 03.07.2016, ¢ uzm. Ot 19.12.2016).

[Ipuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «OO0 yTBepxkaeHuu deaepaib-
HOTO T'OCYJIapCTBEHHOI'0 00pa30BaTEIbHOTO CTaHAApTa CpelHero (MOJHOro) odiiero oopa-
30BaHUs (3apeructpupoBad B Muniocte PO 07.06.2012 Ne 24480).

[Tpuka3z MunucrepcTBa oopasoBanus U Hayku Poccuiickoit denepanmu ot 29.12.2014
Ne 1645 «O Buecenun usmenenuit B Ilpukaz MunucrepctBa oOpa3oBaHus U Hayku Poc-
cuiickoit ®enepaunu ot 17 mas 2012 r. Ne 413 "O6 yTBepkaeHuu (eaepaabHOro rocy-
JTAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa CPEIHETO (TIOTHOTO) 00IIeTro 00pa3oBaHUSY.

[Tpuxa3z MunuctepctBa obpazoBanus u Hayku Poccuiickoit denepannu ot 31.12.2015
r. No 1578 «O BHeceHuun n3MeHeHUH B defepanbHbI TOCYAapCTBEHHBIA 00pa30BaTeIbHbBIN
CTaHAapT CpeaHero oluiero oopa3oBaHusl, YTBEP K IEHHBIN MpuKa3oM MuHHCTEpCTBA 00pa-
30BaHMs 1 Hayku Poccuiickoit @eneparuu ot 17 mag 2012 r. Ne 413».

[Mucemo JlemapTtameHTa rocyJapCTBEHHON MOJUTHUKU B cepe MOATOTOBKU pabOyux
kazpoB u JI1O MunobOpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmanuu mo opra-
HU3AIMH TTOJIyYEHUs! CpeiHero oOIero oopa3oBaHus B Ipejiesiax OCBOCHUSI 00pa3oBaTelb-
HBIX TPOrpaMM CpeAHero MnpodecCHOHAIBHOrO 00pa3oBaHUsl Ha 0a3e OCHOBHOI'O OOIIErO
o0pa3zoBaHusl ¢ yuyeToM TpeOoBaHMM (enepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB U MOJIy4aeMON CIIEIUATLHOCTH CPETHEr0 MPOPECCHOHAIBHOTO 00pa30BaHUS.

[IpumepHasi ocHOBHasi 0Opa3oBaTeyibHasl MporpaMma CpeaHero oomero oOpa3oBaHusi,
o100peHHast pelieHrueM peaepaibHOr0 y4eOHO-METOIMUECKOTO 00BEAUHEHUS IO 00IIeMy
o0pazoBaHuio (MpoTokoy oT 28 uroHsa 2016 1. Ne 2/16-3).

bawmaros M .M. MatemaTuka: KH. JyIs IIperioaBaTelis: MeTo, mocooue. — M., 2013
bawmaxoe M.U., vicanos LII.M. Metommdeckoe mocoOue Iy IMOAroToBku Kk EI'D. —
M., 2011.
HNurepner-pecype
www.fcior.edu.ru (MapopManinoHHbIE, TPEHUPOBOYHBIC ¥ KOHTPOJIbHBIC MATCPHAIBI).
www.school-collection.edu.ru (Eaunas xosutekiuu mudpoBbIX 00pa30BaTEIbHBIX PeCyp-
COB).
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