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1. MOSICHUTEJIBHASA 3AITUCKA

Pabouas mporpamma o61eo0pazoBaTenbHoi yueoHoi quciuminasl OYIL.03. Ma-
TeMaTHhKa MpelHa3HauYeHa Ui u3ydeHus MatremaTuku B [IpuOpekHeHCKOM arpapHOM
komtemxe (pumuan) GI'AOY BO «KOY um. B.W. Bepnaackoro», peanu3yromniero o0-
pa3oBaTeNbHYIO MPOTpaMMy CpeIHEro oOIiero o0pa3oBaHus B IpeeiIax OCBOCHHUS OC-
HOBHOU npodeccuoHanibHoi o0pazoBaTenbHoi mporpammel CITO (OITOIT CITO) Ha Ga-
3€ OCHOBHOTI'0 001Iero o0pa3oBaHusl MPY NOATOTOBKE CHEUATMCTOB CPEAHETO 3BEHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOre-
ro oOpa3oBaHus, NPEIbSIBISEMbIX K CTPYKTYpPE, COJICPKAHUIO U PE3YJIbTaTaM OCBOCHUS
yueOHON TUCHUIUIMHBI MaTemaThka, B COOTBETCTBUM ¢ PexomeHaanusMu 1no opraHu-
3alluM TOJY4YEeHHs! CpelHero obmiero oOpa3oBaHHs B Ipelenax OCBOCHHs 00pa3oBa-
TEJIBHBIX MPOrpaMM CpeIHEro npodeccuoHaIbHOro 0Opa3oBaHUsA Ha 0a3e OCHOBHOTO
o01iero oOpa3oBaHus ¢ yueToM TpeOoBaHMi (enepaibHbIX TOCYAapCTBEHHBIX 00pa3o-
BaTEJIbHBIX CTAHAAPTOB U MOJy4aeMO# Mpodeccur WM CTeNruaibHOCTH CPETHETO TPOo-
(deccruonanbHOro oopazoBanus (mucbMo JlemapramMeHTa rocy1apCTBEHHOM MOJIUTUKHU B
cthepe nmoarotoBku padbouux kaapos u JIIIO MunooOpuayku Poccun ot 17.03.2015 Ne
06-259), [IpumepHO# OCHOBHOM 00pa3oBaTEeILHON IPOrPaAMMBI CpEIHEro 00IIero oopa-
30BaHUs, 0100pEHHON pelieHneM (perepanbHOro y4eOHO-METOUYECKOT0 00bEIMHEHUS
o o0ueMy odpazoBaHuio (MpoTokoa ot 28 uroHs 2016 r. Ne 2/16-3), [Ipukaza Munu-
cTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 «O06
YTBEPXKACHUH (PeIepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHE-
ro o0uiero oopa3zoBaHus» ¢ U3MEeHeHUsIMU OT 29 nekabps 2014 r.; 31 nekabps 2015 r.,
29 urons 2017 r.; [Mpukaza MunuctepctBa oOpazoBanus U Hayku Poccuiickoit denepa-
un oT 29 utons 2017 1. Ne 613 «O BHeceHuu M3MEHEHUH B (penepaibHbI Tocyaap-
CTBEHHBII 00pa30BaTEIbHBIN CTAHIAPT CPEIHETO 00IIeT0 00Pa30BaHUs, YTBEPKICHHbBIN
npukazoM MuHuctepcTBa obpazoBanus u Hayku Poccuiickoit @enepamuu ot 17 mas
2012 r. Ne 413».

Conepxanue pabodeil mporpammbl yueOHou nucturuimael OVYII1.03.Marematuka

HAIPAaBIICHO Ha JOCTH)KCHHE CIICIYIONINX LeJIei:

» obOecrieuenre c(HOPMUPOBAHHOCTH TIPEACTABICHUA O COIMAIBHBIX, KYyJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpPaX CTAHOBIICHUS MaTEMAaTHUKH;

» obecrieuenre cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO M MaTeMaTH-
YECKOTO MBIIUICHUS;

* obOecrnieueHre cPOPMUPOBAHHOCTH YMEHHUM MPUMEHATH MOJYyYCHHBIC 3HAHUS TPU
PEILICHUY Pa3INYHBIX 33]1a4;

* obOecrnieueHre chopMUPOBAHHOCTH MPEACTABICHUM O MaTeMaTHUKE KaK 4acTu oO1iie-
YEJIOBEYECKOW KYJIBTYPbI, YHUBEPCAJIBbHOM SI3bIKE HAYKH, MO3BOJIAIOLIEM OIUCHI-
BaTh U U3y4aTh PEAbHBIE TPOLECCHI U SIBJICHUSL.



B pabouyro nporpamMmmy BKITIOYEHO COACpKAHKE, HAIIPaBICHHOE HA (JOPMHUPOBAHHE Y
oOy4Jaronuxcsi KOMIIETEHIIM, HEOOXOIUMBIX Mg KauecTBeHHOro ocoenust OITOII
CIIO nHa 6a3e 0CHOBHOT'O OOIIEro 00pa3oBaHus C MOJIYyYCHUEM CPEIHEro 00I1Iero oopa-
30BaHMS MPOrPaMMBbl TOJITOTOBKY crieruanuctoB cpeanero 3seHa (IIIICC3).

2. OBIIASI XAPAKTEPUCTHUKA YUYEEHOM JJUCIUILIVHBI
OVI1.03. MATEMATHUKA

Marematuka siBisieTcsi QyHIAMEHTaIbHBIM 00Ie00pa30BaTeIbHBIM yUEOHBIM MPE/I-
METOM CO CJIOXKHBIIUMCS YCTOWYMBBIM COJIEPKAHHEM U OOIIMMHU TPEOOBAHUSMH K TIOJI-
TOTOBKE 00YYarOLINXCSI.

OO1m1me ey n3yuyeHusl MaTeMaTUKH PEaT3yI0TCsl B UEThIPEX HANPABICHUSAX:

1) ob1ee mpeacraBieHue 00 HACSX U METO/IaX MAaTEeMAaTHKH;

2) UHTEIUICKTYalIbHOE PAa3BUTHE;

3) oBasicHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU ¥ YMCHUSIMU;

4) BocniUTaTEIbHOE BO3/ICHCTBHE.

Conepxxanue yueOHoil nucuuruael OYIL.03. Marematuka B [IpuOpexxHeHCcKOM
arpapHoMm kosuteke (punuan) @IAOY BO «K®Y um. B.M. Bepuaackoroy, pea-
JU3YIOIIEro 00pa30BaTeIbHYIO MPOTpaMMy CpPEeHEro 001Iero oopa3oBaHust B mpe-
nenax oceoeruss OIIOIT CITO na 6a3e ocHOBHOro 001iero oopasoBanus, pa3pado-
TaHO B COOTBETCTBUU C OCHOBHBIMU COJIEPKATEIILHBIMU JIMHUAMH OOYUYESHHSI MaTe-
MaTHKe: anredpandeckas JUHUS, BKIIIOYAOIIasi CUCTEMATU3AIMIO CBEJICHUN O YHC-
JaxX; U3y4eHHe HOBBIX W 000OIIEHHE paHee M3YyYEHHBIX oreparuil (BO3BelICHUE B
CTENEHb, U3BJICUCHUE KOPHSI, Jorapu(MUpPOBaHHE, CHHYC, KOCUHYC, TAHTE€HC, KO-
TAHTCHC W OOpaTHBIC K HUM); M3YYCHHE HOBBIX BHJIOB YHMCJIOBBIX BBIPAKECHUN U
(dbopMyI1; COBEPIICHCTBOBAHKE MPAKTUYCCKUX HABBIKOB M BBIYHCIUTEIHLHON KYIIh-
TYpbl, PaCIIUPEHUE U COBEPIIICHCTBOBAHNE alTeOpandecKoro ammapara, chopmu-
POBAaHHOTO B OCHOBHOM IITKOJIC, M €T0 MPUMEHEHHE K PEIICHUI0 MATEMaTHIYCCKUX H
MIPUKJIAIHBIX 337134,

* TCOpPeTHUKO-(OYHKIMOHAJbHAS JTUHUS, BKIIFOYAIOIIAs CUCTEMATU3AIMIO U PACIIHApPe-
HUE CBEJIEHUN O (PYHKIUAX, COBEPIIICHCTBOBAHUE TpapUuecKuX yMEHUMN; 3HAKOM-
CTBO C OCHOBHBIMHM HJCSIMU W METOJaMH MaTEMaTUYECKOTO aHalihu3a B 00BEMe,
MO3BOJISIIONIEM HCCIIE0BaTh JJIEMEHTApHBIE (YHKIIMA W PElIaTh MPOCTEUIITNE
reoMeTpudeckue, GU3NIeCKre U APyrue NpUKIaIHbIC 3a1a49K;

* JIMHUS yYpaBHCHWN M HEPABEHCTB, OCHOBaHHAas Ha MOCTPOEHUU W HCCIIEAOBAHHUH
MaTEeMaTUYECKUX MOJIEICH, TMEePeceKaromascs ¢ aareOpandyeckol M TEOPETUKO-
(GYHKIIMOHATBHOM JMHUSMU W BKIIIOYAIONIAs Pa3BUTHE W COBEPIICHCTBOBAHHE
TEXHUKH aJIreOpandecKux MmpeoOpa3oBaHMM I pelIeHUs YpaBHCHUM, HEPABCHCTB
U cucTeM; (HOPMHUPOBAHKE CITIOCOOHOCTH CTPOHTH U MCCIICOBATh MPOCTEHININE Ma-
TEMaTUYECKUE MOJENU MPU PEIICHUH MPUKIAIHBIX 3a7ad, 3a/lad U3 CMEXKHBIX U
CHeuaIbHbIX AUCIUIUINH;

* TeoMEeTpUYecKas JIMHMS, BKIIIOYAIONIAs HATJISAIHbIE MPEACTABICHUS O MPOCTPaH-
CTBEHHBIX (UTypax U U3y4YEHHE HX CBOWCTB, (HOPMHUPOBAHHUE U PA3BUTHE MPO-
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CTPAaHCTBEHHOTO BOOOPAKEHHUS, PA3BUTHE CITOCOOOB T€OMETPHUYECCKUX U3MEPCHH,
KOOPJIMHATHOTO M BEKTOPHOTO METOJIOB JUISl PEIICHUS MaTeMaTHYeCKUX U MpH-
KJIQJHBIX 3a]1a4;

* CTOXaCTUYECKas JMHUS, OCHOBAaHHAs Ha pPa3BUTHUM KOMOWHATOPHBIX YMEHHH,
IPEICTaBIICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpY KaroIie-
ro Mupa.

N3yuenune obieodpasoBarenpHo yuyeOHoM mucummummabsl OYIL.03. Maremaruka 3a-
BEpIIIaeTCs MOJIBEJACHUEM MTOTOB B (popMe dK3amMeHa B paMKaxX MPOMEXKYTOUHOW aTTe-
cTaruu o0yJaromuxcsi Ha 6a3e OCHOBHOTO 001Iero o0pa3oBaHus B MPOIIECCE OCBOCHUS
ocroBHoi OINIOII CIIO ¢ nomydennem cpeaaero obmero oopazosanus (IITICC3).

B pesynbrare ocBOeHUs y4€OHOW NUCIUIUIMHBI 00YUYaIOIIHUIICS T0OKEH 3HATh!

- 3HQUCHHUE MaTeMaTUYCCKOM HAaYKN I PCHICHUA 3a/da4, BOZHHUKAIOIIUX B TCOPHUHU H
IMPAKTHUKEC, MIUPOTY U B TO KC BPCMsA OI'PaHHUYCHHOCTH IMPHUMCHCHUSA MATCMATHUUCCKUX
MCTO/J0B K aHAJIN3y U UCCICAOBAHNIO ITPOICCCOB U SIBJICHUM B npupoac u O6I.HCCTB€;

- 3HA4YCHUC IIPAKTUKH K BOIIPOCOB, BO3HHKAIOIIUX B caMoOil MaTeMaTHuKe JJIA ¢)OpMI/IpO-
BaHUA U PAa3BUTHA MaTEMaTU4YECKOM HAaYKH; HCTOPUIO PA3BUTHA IMOHATHA YKUCJiId, CO3da-
HUA MAaTCMATHYCCKOI'O aHAJIM3a, BOSHUKHOBCHUA U PA3BUTUA I'COMCTPHH

- YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKH MaT€MaTUYECKHUX PACCYKICHHM, UX TPHU-
MEHHUMOCTB BO BCEX 00JIaCTsIX Y€JI0BEUECKOM NeATeIbHOCTH,

- BEpPOSITHOCTHBIN XapaKTEP Pa3IMYHbIX IPOLECCOB OKPYKAIOIIETO MUPA;

AJI'EBPA

yMeTh

- BBINOJIHATH apu(MeTHdYecKue AeHCTBUs, couyeTas YCTHbIE U MUCHbMEHHBIE NPUEMBI,
IIPUMEHEHUE BBIYMCIIMTENIBHBIX YCTPOWCTB; HAXOAUTh 3HAYCHUS KOPHSA HATypaJIbHOU
CTENIEHU, CTENEHU C PAIlMOHAJIBHBIM IOKa3aTeseM, Jorapudma, UCIonb3ys Mpu HEeoO-
XOJIMMOCTH BBIYHCIIUTEIIbHBIE YCTPOWCTBA; MOJIb30BATHCS OLICHKOM M MPHUKHUIKOW IpHU
IIPAKTUYECKUX pacyeTax;

- IPOBOJIUTH TI0 M3BECTHHIM (DOpPMYyJaM U IpaBmiIaM IpeoOpa3oBaHus OYKBEHHBIX BBI-
PaXXCHUM, BKIIOYAIONIUX CTEIEHM, paguKallbl, JOorapuMbl M TPUTOHOMETPHUYCCKHE
byHKINH,

- BBIYMCIISITh 3HAYCHHS YHCJIOBBIX M OYKBEHHBIX BBIPAKCHUH, OCYIIIECTBIISISI HEOOXOU-
MBI€ TTOJCTaHOBKH M IIpeoOpa3oBaHus;

HCII0JIb30BATDH l'lpHOﬁpeTeHHbIe 3HAHUA U YMCHHHA B HpaKTI/I‘IeCKOﬁ AJeHd-
TEeJIbHOCTH U MOBCETHEBHOM KM3HM JIJIs:

MPaKTUYECKUX pacyeToB Mo (opmyiaMm, BKIoYas (HOpPMYJIbl, COAEpkKaIIUe CTe-
ME€HU, PAJUKaJIbL, JIOrapu(PMbl U TPUrOHOMETpUYECKHE (YHKIIMU, UCTIONbB3Ys MPU HEOO-
XOJIMMOCTH CIIPaBOYHBIE MAaTEPHUANIBI U MPOCTEHIINE BBIYUCIUTEIBHBIE YCTPONUCTBA;

OYHKIIUHU U T PAOUKHU

yMeThb



- OIpeneNsITh 3HaueHue (QYHKIMHU M0 3HAYCHHUIO apryMeHTa IPU pa3iMyuHbIX Crocodax
3a7jaHus (QyHKITHH;
- CTPOUTH TpaduKU U3YYECHHBIX (QYHKIIUH;

-OIKCHIBATH MO TpadUKy U B MPOCTEHIIMX caydasx 1o Gopmysie MOBEJICHUE U CBOMCTBA
(GyHKUIMIA, HAXOIUTH 10 TpaduKy PYHKIIMU HAUOOIBIINE U HAMMEHBIIINE 3HAUCHUS;

- pelaTh ypaBHEHUS, MPOCTEHUIITNE CUCTEMbI YPaBHEHHI, UCTIONB3Ys CBOMCTBA (PyHKINN
U UX TpauKOB;

HCIO0JIb30BAaTh NMPUOOPETEHHbIE 3HAHNS U YMeHHMs B MPAKTHYECKOil J1e-
SAITEJIbHOCTU U MIOBCETHEBHOM KM3HU JIJIS:

OTHCaHUs C MOMOIIBI0 (PYHKIMH pa3TuYHbIX 3aBUCUMOCTEH, MIpeICTaBICHHS UX rpadu-
YECKU, UHTEPIPETAlnU rPpaQHUKOB;

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeTh

- BBIUMUCJIATH MPOU3BOJHBIE U TEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIIHMM, HCIOJB3Ys
CIIPaBOYHBIE MATEPUAIIBI;

- HCCIeI0BaTh B IPOCTEHINUX clydasX (QYHKIMM HAa MOHOTOHHOCTH, HAaXOIUTh
HauOOJIbIINE W HaWMMEHBIINE 3HAaYeHUs (YHKIUH, CTPOUTH T'paUKH MHOTOUYJICHOB U
MIPOCTEHIITNX PAIlMOHATIBHBIX (PYHKIIMM ¢ MCIIOJIb30BaHUEM allllapaTta MaTeMaTHIECKOTO
aHaJIn3a;

- BBIYUCIISTH B IPOCTEHIINX CIy4Yasx IUIOUIAAHN C UCTIOIb30BaHUEM MEPBOOOPA3HOM;

HCITI0JB30BaAThH HpHOﬁpETeHHbIe 3HAHUHA M1 YMCHHUSA B HpaKTquCKOﬁ ae-
AATEJbHOCTH U MOBCEJTHEBHOM KM3HM JIJIs:

pPCHICHUA ITPUKIAJIHBIX 3a/lda4, B TOM YHCJIC COOUAJIbBHO-3KOHOMHUYCCKUX U (I)I/IBI/ILIGCKI/IX,
Ha HauOOJIbIITNE U HAMMEHBIIIHNE 3HA4YCHH:A, Ha HAXOXKIACHHUC CKOPOCTHU U YCKOPCHHUA,

YPABHEHUA U HEPABEHCTBA

yMeTh

- p€IiaTh paliOHAJIIBHBIC, IIOKA3aTCIbHBIC 1 J'IOFapI/I(bMI/I‘-IeCKI/Ie YPaBHCHUA U HCPABCH-
CTBa, HpOCTCﬁIHHC HPpPaAlMOHAJIBHBIC U TPUTOHOMCTPHUYCCKUC YPABHCHUA, UX CUCTCMBI,

- COCTABJIATh YPaBHCHHUA U HCPABCHCTBA 110 YCIIOBHIO 3aa4YM;

- UCTIOJIb30BaTh ISl TPUOIMKEHHOTO PEIICHUS YPABHEHUN U HEPaBEHCTB TpadUueCcKuii
METOL;

- U300pakaTh Ha KOOPAMHATHOW MJIOCKOCTH MHOXECTBA PEUICHUI MPOCTEUILNX ypaB-
HEHHUH U UX CUCTEM;

HCITIOJB30BATH HpHOﬁpeTeHHLIe 3HAHUA U YMCHHA B HpaKTI/I‘leCKOﬁ ae-
ATEJbHOCTH U MOBCETHEBHOM KM3HM JIJIs:

IMOCTPOCHUA U UCCIICOAOBAHUSA HpOCTGfIHIHX MAaTEMAaTHYCCKUX MOHGHCﬁ;



JIEMEHTbI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUU BEPO-
ATHOCTEU
yMeThb

- pemath NpocTenine KOMOMHATOPHBIE 33]]Ja4l METOI0OM Iepebopa, a TaKkKe C HUCIIONb-
30BaHHMEM H3BECTHBIX (POPMYIT;

- BBIYUCJIATE B HpOCTefIHII/IX ClIydasax BEPOATHOCTH COOBITHM HAa OCHOBE IIoacucTa 4ucia
HCXO0O0B,

HCIIO0JIB30BaThb HpPIOﬁpeTeHHble SHAHUSI 1 YMCHHUS B HpaKTI/I‘leCKOﬁ ae-
ATCJIBHOCTH " HOBceIlHeBHOﬁ AKU3HHU OJIA:

dHaJIn3a PCajIbHbIX YHUCJIOBBIX TAHHBIX, ITPCACTABJICHHLIX B BUAC AUATI'PAMM, Fpa(I)I/IKOB;
aHaJIn3a I/IH(l)OpMaHI/II/I CTaTUCTUYCCKOI'0 XapaKTepa,

I'EOMETPUA

yMeTh

- pacrno3HaBaTh Ha YepTekKax W MOJENSAX IMPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpEXMEPHbIE OOBEKTHI C X OMUCAHUSMU, U300PAKEHUAMU;

- OIIKMCBIBATH B3aMMHOC PACIIOJIOKCHUC IIPAMBIX H IUIOCKOCTEM B IIPpOCTPAaHCTBC, apry-
MCHTHUPOBATHb CBOM CYKACHUSA 00 3TOM PaCIIOJIOKCHUU,

- QHAJM3MUPOBATh B MPOCTEHIIMX CIIy4asX B3aUMHOE PaCIOJIOKEHUE OOBEKTOB B MPO-
CTPaHCTBE;

- I/I306pa)I(aTI> OCHOBHBIC MHOI'OI'PAaHHHKHU KW KPYIJIBIC TCJIA; BBIIIOJHATHL YCPTCKHU II0
YCIIOBUSM 3aiay;

- CTPOUTH MPOCTEHIINE CeUeHUs Ky0a, MPU3MbI, TUPAMUJIbL;

- peaTh MIAHUMETPUICCKUE U TIPOCTEHIITNE CTEPEOMETPUUYCCKHE 3a/1a4l Ha HAXOXKIe-
HUE T€OMETPUYECKUX BEJIMUMH (JIJIMH, YTJI0OB, IJIONIAIeH, 00BEMOB);

- UCIIOJIb30BATh MPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1au MIIaHUMETpudecKkue hakThl U
METO/IbI;

- IPOBOJIMTH JI0KA3aTEJILHBIE PACCYKJICHUS B XOJI€ pEIICHUS 3a/1a4;

HCITIOJB30BATH HpHOﬁpeTeHHLIe 3HAHUA U YMCHHA B HpaKTI/I‘leCKOﬁ ae-
ATEJbHOCTH U MOBCEJHEBHOM KM3HM JIJIs:

uccienoBanus (MOJAETUPOBAHUS) HECTIOKHBIX TPAKTUICCKUX CUTYaIlui HA OCHOBE U3Y-
YEHHBIX (DOPMYI U CBOMCTB GUTYD;

BBIYMCIICHHUS] O0BEMOB U TUIONIA/IEH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEN MPHU pEllle-
HUU MPAKTHUYECKUX 3a7a4, UCIOJb3Ysl NMPU HEOOXOAMMOCTH CHPABOYHUKH M BBIYHMCIIH-
TEJIbHbIEC YCTPOUCTBA.

3.MECTO YYEFHOH JUCIHUILJIMHBI B YYEBHOM ILJIAHE



VYyueonas qucrumuimaa OVYI1.03. MatemaTuka siBiasieTcsi y4eOHBIM MpeMeToM 00s13a-
TeIbHOM mpeaMeTHoU obnactTu Maremaruka u uapopmaruka GI'OC cpeanero obiero
o0Opa3oBaHus.

VYyebnas aucuumuivHa Marematuka u3ydaercs B 0OIIeoOpa3oBaTEIbLHOM IIHKJIE
yueOHoro miana OIIOIT CITO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHus C MOJIYyYCHUEM
cpennero obuiero oopazoBanus (I[IIICC3).

4.PE3YJIbTATBI OCBOEHUSI YYEBHOM JJUCIOUTLIAHBI
OcBoeHnue coziepkaHusl yueOHOM TUCUUILTMHBI MaTtemaTika 00ecreunBaeT J0-
CTHKEHHE 00y4arOIIMMUCS CIEAYIOIINX pe3yIbTaToB:

*  JIUYHOCHHbBIX:

- c(OpMHUPOBAHHOCTH MPEJICTABICHUN O MAaTeMAaTHUKE KaK YHUBEPCAIbHOM SI3bIKE
HayKH, CPEJICTBE MOJICTUPOBAHUS SABJICHUN U MPOLIECCOB, UJIESIX U METOAaX Ma-
TEMAaTHUKH;

- MOHMMAaHWE 3HAYMMOCTH MAaTEMAaTHKU JJIsi HayYHO-TEXHUYECKOrO0 MpOrpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHHUSI K MAaTEMATUKE KaK K YaCTH OOIIeUYeIOBEYECKON
KyJIbTYypbl Y€pE€3 3HAKOMCTBO C HUCTOPUEH Pa3BUTHS MATEMATHKH, SBOJIOLMEN
MaTeMaTUYECKUX UJIEH;

- Pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MTPOCTPAHCTBEHHOTO BOOOpaKEHUS, ajro-
PUTMHUYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIIICHUS] Ha YPOBHE, HEOOXOJAMMOM
Ut Oymymie mpopeCCUOHAIBHON NeITeIbHOCTH, JUIsl MMPOIOJKEHUsT 00pa3oBa-
HUA 1 caMOOOpa30BaHus;

- OBJIaJICHHE MAaTEMaTHUYECKUMH 3HAHUSIMU U YMEHUSMH, HEOOXOAUMBIMU B TO-
BCEIHEBHOM >KW3HU, IS OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JIHUCIIU-
IJTMH U TUCIUIUIMH PO ECCUOHAIBHOTO ITUKIIA, JIJIs1 MOJyYeHUs 00pa30BaHUs B
00J1acTsIX, He TPEOYIOUIUX YyriayOJIeHHOM MaTeMaTUIECKON MOATOTOBKH;

- TOTOBHOCTb U CIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHUCJIE caM000pa30BaHUIO,
Ha TIPOTSDKEHUM BCEH KU3HU; CO3HATEIBHOE OTHOIICHHUE K HEMPEPHIBHOMY 00-
PA30BaHUIO KAaK YCIOBHIO YCIIEHTHOW MPOGECCHOHANIBHONU U OOIIIECTBEHHOM Aes-
TEJIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHONW TBOPYECKOW M OTBETCTBEHHOM
NEATEIIbHOCTH;

- TOTOBHOCTbH K KOJJIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B 00-
pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOM, yUeOHO-UCCIIeIOBATENHCKOMN, MPOCKT-
HOM U APYTUX BUJAX IESITEILHOCTH;

- OTHOUIEHUE K MPOo(EeCCUOHATBHON AEATEILHOCTH KaK BO3MOXKHOCTH y4acTHs B
PEIlIEHUHN JIUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npoOJieM;

o MemanpeOMemublx:

- YMCHHC CaMOCTOATCIbHO ONPCACIIATL HCIN ACATCIbHOCTH U COCTABIIATEH IJIAHBI
ACATCIIBHOCTHU,; CaMOCTOATCIbHO OCYIICCTBIIATH, KOHTPOJIUPOBATHL U KOPPCKTHU-
poBaThb ACATCIIbBHOCTb, HMCIIOJIb30BATh BCC BO3MOJKHBIC PCCYPCHI AJISA JOCTHIKC-
HHA ITOCTaBJICHHBIX ueneﬁ N pcajm3allvi IINIAaHOB ACATCIBbHOCTH, BBI6I/IpaTI)
YCIICHIHBIC CTPATCIUU B PA3JIMYHBIX CUTYAIIHAX,
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YMEHHE NPOJYKTUBHO OOIIAThCS U B3aUMOJIEHCTBOBATh B MPOIIECCE COBMECTHOM
NEeSTEIbHOCTH, YUUTHIBATH TO3UIIUU JPYTUX YYACTHUKOB JIEATEIbHOCTH, dPdeK-
TUBHO pa3peiaTtb KOH(PIUKTHI;
BJIa/ICHUE HABBIKAMHU TO3HABATENbHOM, YUECOHO-UCCIEA0BATEICKOM U MPOEKT-
HOM JIeSITENIbHOCTH, HAaBBIKAMH pa3pelieHus] MpoOseM; CIOCOOHOCTh U TOTOB-
HOCThb K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUYECKHUX 3ajad,
NPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;
TOTOBHOCTh M  CHOCOOHOCTP K  CaMOCTOSTENBbHONH  HMH(POPMAIMOHHO-
M03HABATEJIbHOW JIEATEIbHOCTH, BKIIIOYasi yMEHHUE OPUECHTUPOBATHCS B pa3iny-
HBIX MCTOYHHMKAX WH(POPMAIMH, KPUTUYECKH OIEHWBATh WU WHTEPIPETHPOBATH
nH(}OpMAITHIO, TTOTYIaeMYI0 U3 Pa3INIHBIX HCTOYHUKOB;
BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO HU3JIaraThb
CBOIO TOUKY 3pEHUS, UCTIOIb30BaTh aJICKBATHBIE I3bIKOBBIE CPEICTBA;
BJIaJICHUE HAaBBIKAMH ITO3HABATEIIbHOM pedieKCHH KaK OCO3HAaHUS COBEpIlae-
MBIX JEHCTBUII U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUMU,
TPaHUI] CBOETO 3HAHMS U HE3HAHUS, HOBBIX MO3HABATEIBHBIX 33/1a4 U CPEACTB
JUISl X TIOCTUKEHHS;
EJICYCTPEMIICHHOCTh B TIOMCKAX U MPHUHSATHHU PEIICHUM, COOOpPa3UTEIbHOCTh U
UHTYUIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTaBICHUN; CIIOCOOHOCTh BOC-
NPUHUMATh KPACOTy Y TAPMOHUIO MUPA;

* npeoMemHbvix:
c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHUKE KaK YacTH MHUPOBOU KyJib-
Typbl U MECT€ MaTEMaTUKH B COBPEMEHHOW HUBUIN3AINH, CIIOCO0aX OMHCAHUs
SIBJICHUI peabHOTO MUpPA Ha MATEMATUUECKOM SI3BIKE;
c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O MAaTEMaTUYECKUX TOHSATHUSX KaK Bax-
HEUIINX MAaTeMaTUYECKUX MOJIEIISX, MO3BOJISIONIMX OMUCHIBATH U U3ydaTh pa3-
HbIE MPOLIECCHl U SBJICHUS;, OHUMAaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO IO-
CTPOCHUSI MAaTEMaTUYECKUX TEOPUI;
BJIQJICHUE METOJAMU JOKa3aTEIbCTB U aJrOPUTMOB PEIICHUS], YMEHUE UX MpPU-
MEHSITh, IPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKACHUS B XOJE€ PEIICHUS 3a/1a4;
BJIQJICHUE CTaHJAPTHBIMU NMPUEMaMH PEUIEHUS PAllMOHAIbHBIX U UPPALIMOHAIb-
HBIX, MTOKa3aTEIbHbIX, CTEIECHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U Hepa-
BEHCTB, UX CUCTEM; UCIIOJIb30BAHME TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM
qucye sl TOMCKa MyTH PEIICHUS] U WITIOCTPALIMK PEIICHUST YPaBHEHUN U He-
PaBEHCTB;
c(hOpMHUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX MOHATUIX MaTe€MaTUYECKOTO
aHajv3a U WX CBOMCTBAax, BJIQJICHUE YMEHHEM XapaKTEpPU30BaTh IOBEICHUE
GyHKIUH, UCTIOJIb30BaHKUE MOJYYCHHBIX 3HAHUMW /ISl OMMCAHUS W aHaIU3a pe-
AJIbHBIX 3aBUCUMOCTEH;
BJIQJICHUE OCHOBHBIMU MOHATHUSMU O TUIOCKUX M MPOCTPAHCTBEHHBIX F€OMETPHU-
4ecKux (purypax, ux OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHHS PacIo-
3HABaTh Te€OMETpUYECKre GUTYPHI Ha YEPTEKAX, MOJICTSAX U B PEATbHOM MHPE;
MIPUMEHEHNE M3YYCHHBIX CBOWCTB TeoMeTpuueckux puryp u dhopmyn mus pe-
IIEHUS TEOMETPUYECKUX 3a]1a4 U 33]1a4 C PAKTUUYECKUM COJIEPKaAaHUEM;
c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI O TIPOIECCaX U SIBJIICHUSIX, UMEIOIINX BEPO-
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SITHOCTHBIN XapaKTeCp, CTATUCTHUYCCKUX 3aKOHOMCPHOCTAX B PCAJIBHOM MHUPC,
OCHOBHBIX ITOHATHAX 3JICMCHTapHOI>'1 TCOPHUHU BGpOHTHOCTeﬁ; YMCHI/Iﬁ HaXOIHNTb
N OIOCHHUBATL BCPOATHOCTH HACTYILICHUA COOBITHH B HpOCTCﬁHII’IX IMpaKTHU4C-
CKHUX CUTYyalrAX U OCHOBHBIC XaPAKTCPUCTUKHU CﬂyqaﬁHBIX BCJINYHMH,

- BJIAACHHUC HABBIKAMHU HCIIOJIB30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIpU
PCUICHUHU 3a1a4.

5.COIEP)KAHUE YYEBHOW IV CHUTIINHBI

B pPa3aciic KYpCuBOM BBIACIICH MAaTCpHUall, KOTOpLIﬁ IIpU U3YYCHUHU MATCMATUKHU KaK
6830BOI‘0, TaK U HpO(bI/IJ'ILHOFO y‘IC6HOFO npeamMeTa, KOHTPOJIIO HE ITOJJICIKUT.

5.1 BBenenue

Marematuka B Hayke, TEXHHKE, SKOHOMUKE, NTHHOPMAIIMOHHBIX TEXHOJOTHUSAX U
MpakTU4YecKon nesrenbHocTH. Llenn u 3agaunm u3ydeHuss MaTeMaTUKU MPU OCBOCHUU
npodeccuit CI1O u cnennansuocteit CIIO.

5.2 Pa3BuTHE NOHSITHSI O YHCJIE

Ilenbie u panMoHanbHBIC YKcia. [leficTBuTenbHBIC Yncia. [IpubaudsicenHvle abiuucie-
Hus. KomnaexcHwvie yucaa.
5.3 KopHuu, crenenu u jorapugmbi

- Kopuu u crenenu. KopHu HaTypaJbHOUM CTENEHU U3 YUCIA U UX CBOM-
cTBa. CTENEHN ¢ palMOHAJIbHBIMHU MOKA3aTENsIMHU, UX cBoWcTBa. CTeneHu ¢ aeu-
CTBUTEIBHBIMHU TIOKa3zarensaMmu. Ceoucmea cmeneHu ¢ OeucmseumenbHbiM NOKa-
3amenem.

- Jlorapugm. Jlorapupm umciaa. OcHOBHOE JIOTapu(PMHUUECKOE TOXKIIE-
cTBO. [lecaruunbie u HaTypanbHble Jorapudmel. [IpaBuna neiictBuii ¢ norapud-
Mamu. [Iepexon kK HOBOMY OCHOBAHMIO.

- IlpeoOpa3oBanue anredpamyeckux BbIpa:keHuii. [IpeoOpazoBanue
paloHaIbHbBIX, UPPALIMOHATIBHBIX CTENIEHHBIX, TOKA3aTEeIbHBIX U JoTapupmuue-
CKHUX BBIPAKCHUM.

- Ilpakmuueckue 3anamus

- Apudmernueckue AEUCTBUS HaJ YUCIAMH, HAXOXJEHUE MPHUOIUKEH-
HBIX 3HAYEHUN BEJIUYMH U MOTPEITHOCTEN BBIYHMCICHUN (aOCOTIOTHON M OTHOCH-
TEJLHOMN ), CPAaBHEHHE YHUCIIOBBIX BhIPAKEHUM.

- Bpluncienue u cpaBHeHUE KOpHEN. BrInoiHEHNE pacyeToB ¢ paauKaa-
MU.

- Peuienue nppannoHanpHbIX ypaBHEHUNM. HaxoxaeHue 3Ha4eHui crere-
Hel ¢ palMoHaIbHBIMU MokazaTensiMu. CpaBHeHue cterneHeil. [IpeobpazoBanus
BBIPAXKECHUH, COACPKAIIUX CTENECHU. PelieHre noka3arenbHbIX YPABHEHUN.

- Pemenune npuknanHeIx 3a1ad.

- Haxoxnaenue 3nHauenuii norapupma Mo MPOU3BOILHOMY OCHOBAHHIO.
[lepexon OoT 01HOTO OCHOBaHUS K Apyromy. Beruucienue u cpaBHeHue jgorapud-
MOB. JlorapumupoBanue 1 NOTEHIIMPOBAHUE BHIPAKEHUH.

- [IpubGnuxeHHbIe BHIYUCICHUS U PEIICHUS IPUKIAIHBIX 3a1a4.
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- Pemenue norapupmMuueckux ypaBHEHUH.
54 OCHOBBI TPUTOHOMETPH H.

- OCHOBHbIE ITOHATHSA

- Panuannas mepa yria. BpamarensHoe aBmkeHne. CuHyc, KOCHHYC,
TaHI€HC ¥ KOTaHT'€HC YuCa.

-OCHOBHbIE TPUTOHOMETPUUICCKHE TOKIAECCTBA

- @®opmynsl npuseneHus. Dopmynsl crnoxeHus. DoOpMyIbl  yIBOCHUS
Dopmynvl NOIOBUHHO20 Yeaq.

-IIpeodpazoBanus MpocTedX TPUTOHOMETPUYECKHX BbIPAKeHHI

- IIpeoOpazoBanue CyMMBbl TPUTOHOMETPUUYECKUX (QYHKIIMI B TIpoU3BeEIE-
HUE€ U TIPOU3BEACHUS B CYMMY. Buipaosicenue mpuzonomempuieckux QyHkyuul ye-
pe3 maH2enc NOI0BUHHO20 apeyMeHmd.

- TpuronoMerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

- Ilpocreiimrie TpUroHOMETpUUYECKUE ypaBHEHUs. [Ipocmetiuue mpueo-
HoMempuiecKue HepaseHCmada.

- OOpaTtHble TPUTOHOMeETPHYEeCKHEe PYHKIMU. APKCUHYC, apKKOCH-
HYC, ApKTaHTEHC.

- Ilpakmuueckue 3anamus

- PanmnaHHBIA METOA U3MEPEHHUS YIIIOB BPALICHUS U CBS3b C IPaLyCHOU
MEpOH.

- OCHOBHBIC TPUTOHOMETPUUECKHE TOXKIECTBA, (OPMYIBI CIIOKECHHUS,
yJIBOCHMSI, MPEOOpa30BaHUE CYyMMBI TPUTOHOMETPUYECKUX (YHKIUNA B TIPOU3BE-
JieHue, npeoOpa3oBaHKe MPOU3BEICHUS TPUTOHOMETPUUECKUX (YHKIHMA B CyM-
My. [Ipocreiimme TpUroHOMETPUIECKUE YPABHEHUS U HEPABEHCTBA.

- OOpaTHbIe TPUTOHOMETPUUECKUE QYHKIUU: APKCUHYC, apKKOCHUHYC,
ApKTAaHIEHC.

5.5 ®yHkuuu, MX CBOMCTBA U rpaguku.

- @Oynkuuu. OONacTh ONpEAENeHHs W MHOXKECTBO 3HAUEHHH; rpaduk
¢yHKUMH, TOCTpoeHuE TpaduKkoB GYHKUINN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

- CaoiicTBa ¢pyHknmu. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPaHU-
YEHHOCTh, MEePUOAUYHOCTh. [IpoMexyTkH BO3pacTaHus M YObIBaHMS, HauOOJb-
1iee ¥ HauMeHbIllee 3HAYCHMsI, TOUKH SKCTpemyMa. ['paduueckas uHTepmnpera-
nust. [Ipumeps!l PyHKIIMOHANBHBIX 3aBUCUMOCTEN B peajbHBIX MpOIeccax U sBiie-
HUuAx. Apudmernueckue omneparuu Haja GyHKiuaMuA. CroxxHass QyHKIHUsS (KOM-
no3uiys). [lonamue o HenpepvigHocmu GyHKYUU.

- O6patnble pynkuun. Obaacms onpedeieHus u 0oaacms 3Ha4eHull 00-
pamuou pyuxyuu. I pagux oopamuoii hynxyuu.
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- Crenennble, NoKa3aTe/bHbIE, JJIOrapupMuiyecKre i TPUTOHOMETpHYe-
ckue pyHKIMu.
- O0parHbIe TpUroHoMeTprYeckue QyHKIMN

- OmnpeneneHust yHKINN, UX CBOICTBA U rpaUKH.

- IlpeoGpa3oBanus rpadgukoB. IlapamnenpHblii epeHOC, CUMMETPUS OT-
HOCHUTEJIBHO OCEM KOOpAMHAT U CUMMETPHsI OTHOCUTENIBHO Hadajga KOOpPJWHAT,
CUMMETPUSL OTHOCUTENBHO MPSIMON y = X, pacTsKEHUE U CKAaTHE BJIOJIb OCEH KO-
OpAUHAT.

- Ilpakmuueckue 3anamusn

- IIpumMepsl 3aBUCMMOCTEN MEXKy IIEPEMEHHBIMU B PEaJIbHBIX IPOLECCaX
U3 CMEXHbIX AucuuiuinH. Onpenenenue ¢yHkuuid. Iloctpoenune u yreHue rpa-
¢ukoB Qpynkuuid. MccnenoBanue pynkuuu. CBONCTBA JIMHEWHOM, KBaAPATUYHOM,
KYCOYHO-JIMHENHOW M ApoOHO-TMHENHON (pyHKiui. HenpepriBHBIE U NIEPHOIU-
yeckue (yHkuuu. CBoiicTBa U rpadUKu CHHYCa, KOCMHYCA, TAHI'€HCA U KOTaH-
reHca. OOparnble (QyHKUMM UM uX Tpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢yukuuu. IIpeoOpazoBanus rpaduka (yHkuuu. ['apmMoHHuYecKkue KoneOaHHs.
IIpukiagaele 3a1a4u.

- IlokasarenbHble, TorapupMudecKkue, TPUrOHOMETPUUECKUE YPAaBHEHUS
U HepageHcmaa.

5.6 Hauaia MaTeMaTH4ecKkoro aHamsa

- IMocaenoBarenbHocTu. CriocoObl 3a7aHUsl U CBOWCTBA YUCIOBBIX I0-
cienoBatenbHocTed. [lonsamue o npeodene nocnedosamenvrHocmu. Cyujecmeosa-
Hue npeoeia MOHOMOHHOU 02panuyeHHoU nociedogamenviocmu. CyMMUPOBaHHE
nocJie[oBaTeIbHOCTEH. beckoHeuHo yObIBaroIIasi reOMeTpUUIECcKasi MPOTrPeCcCus u
ee cyMma.

- IlpousBoanas. [Torstue o mpou3BoHON HYHKIIUH, €€ TEOMETPHUUECCKUI
U GU3NUECKUil CMBICI. YpaBHEHHE KacareiabHOW K Trpaduky Qyskiuu. [Ipous-
BOJIHBIE CYMMBbI, Pa3HOCTH, MPOM3BEICHUA, YacTHbIC. [Ipon3BOgHBIE OCHOBHBIX
areMeHTapHbIX GyHKIUH. [IpuMeHeHne mpou3BOIHON K UCCIEAOBAHUIO (YHKITUI
U MOCTpoeHU0 rpadukoB. Ilpouzsodnvie obpamHol GYHKYUU U KOMHOUYUU
@dyuKyuu.

- Ilpumepsl UCTIOB30BAHUS TPOUZBOAHOM ISl HAXOXKIACHUS HAWITY4YIIEro
€ro peuieHus B MpUKIaAHBIX 3aa4ax. BTopas nponsBoiHas, €€ TeOMETPUUECKUN
u pusmdeckuii cMmpici. HaxoxaeHne ckopocT I ipoliecca, 3a1aHHOTo PopMy-
JIO¥ 1 TpaQuKOM.

- IlepBooOpa3Has u uHTerpaJj. [I[puMeHenune onpeaeIeHHOrO UHTETpaa
JUISL HaXOXICHUs IUIOIIAAN KPUBOJMHENHOU Tparneuuu. @opmyna HeroToHa—
Jleitoruma. [Ipumepsl mpuMeHEeHHsI HHTETpasia B PU3UKE U TEOMETPHH.

- Ilpakmuueckue 3anamus

- UwucnoBas moCienoBaTeIbHOCTh, CIOCOOBI €€ 3aJaHus, BBIUYUCICHUS
YJIEHOB TocnenoBarenbHocTh. [Ipeaen nocnenoBaTenbHOCTU. becKOHEUHO YOBI-
BaroNIasi FEOMETPUUECKAs POrPECCUSL.
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- IIpon3BoaHasA: MEXaHUYECKUM U TEOMETPUUECKUN CMBICI IPOU3BOIHOM.

- VYpaBHeHue KacatelbHOU B o0mieM Buje. [IpaBuna u ¢popmynsl audde-
pEHIMPOBaHMs, TaOIMIIA TIPOU3BOIHBIX AJIEMEHTApHbIX GyHKUUN. UccnenoBanue
(GYHKIMU C TOMOIIbIO MPON3BOAHOM. Haxoxkaenue HanbobInero, HAMMEHbIIETO
3HAUYEHUS U SKCTPEMAJIbHBIX 3HAUCHUN (DYHKIIUH.

- Wuterpan u nepBooOpasznas. Teopema Hprorona—IJleitonuna. [Ipume-
HEHUE UHTErpasa K BEIYUCICHUIO (PU3NYECKUX BEJIMYUH U TUIOIIAICH.

5.7 YpaBHeHus1 M HepaBeHCTBA

- YpaBHeHHSI U CHCTeMbl ypaBHeHHMH. PannoHnanbHble, MppaluOHAIb-
HBIE, TOKA3aTEIbHbBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

- PaBHOCWJIBHOCTBH YpaBHEHU, HEPABEHCTB, CUCTEM.

- OCHOBHBIE TIPHEMBI X pElICHHs (pa3joK€HWE HAa MHOXKHUTEIU, BBEIE-
HUE€ HOBBIX HEM3BECTHBIX, NI0JICTAHOBKA, rpa)UUECKUl METON).

- HepaBencrBa. PannoHanbHble, MppPAlHOHAIBHBIC, MOKA3aTEIbHBIE W
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIEC IPUEMBI X PEILICHHUS.

- Hcnoab3oBanue CBOMCTB M rpagukoB (yHKUMHA NpH peLIeHUH
yYpPaBHeHHIl M HepaBeHCTB. MeTo nHTepBasioB. M300paxeHne Ha KOOpAUHAT-
HOM INIOCKOCTH MHOXKECTBA PELICHUN YpaBHEHHUW U HEPABEHCTB C JABYMS IEpe-
MEHHBIMU U UX CUCTEM.

- Ilpuxnaonwvie 3a0auu

- IIpumeHeHne MaTeMaTUYECKUX METOLOB Ul PEIIEHUS COACPIKATEIBHBIX
3a]1a4 U3 pa3IU4HbIX 00JaCTe HayKU U MPAKTUKH.

- HMuTepnperanus pe3ynpTara, y4eT peaIbHbIX OTPaHUYECHUM.

- Ilpakmuueckue 3anamusn

- Kophu ypaBHenuii. PaBHocunbHOCTh ypaBHeHul. [IpeoOdpa3zoBanue
YpaBHEHUM.

- OcCHOBHBIE ITPUEMBI PEIICHUSI YPABHEHHI. Penenue cucrem ypaBHEHUN.

- Hcnonws3oBanue CBOMCTB U rpadukoB (DYHKIMI JJIs pelIeHUs] ypaBHE-
HUAW U HEPABEHCTB.

5.8 KomOuHaTOpuKAa, CTATHUCTUKA U TEOPHS BEPOSITHOCTEIA.

- DJIeMeHTbl KOMOMHATOPUKH

- OCHOBHbBIC TIOHATHS KOMOWHATOPUKU. 3aJa4d Ha TOJCYET 4YHClia pas-
MEIIEHUH, TIEPECTAaHOBOK, codeTaHuil. Pemenne 3agad Ha miepeboOp BapHaHTOB.
®opmyna 6unoma Heiorona. CBolicTBa OMHOMUHANBHBIX KO3 hUIUeHToB. Tpe-
yroabHuK [Tackais.

- DJIeMeHTbI TEOPUH BEePOSITHOCTEH

- CoObITHe, BEpOSATHOCTH COOBITHS, CIOKEHHE M YMHOKEHHE BEPOSATHO-
cteil. [lonamue o nezasucumocmu cobvimuil. /[uckpemunas ciyyainas eeIuduna,
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3axon ee pacnpeodenenus. Hucnogvie xapaxmepucmuxku OUCKPEMHOU CLY4auHOU
senuyunsl. Ilonsamue o 3akoHe 6OnbUIUX YUCEI.

- DJ1IeMeHThbl MATEMATHYECKOMH CTATUCTUKH

- IlpencraBnenune naHHbIX (TaOMUIIBI, AUMArpamMmbl, TpaduKH), ceHepaib-
Hasi COBOKYNHOCMb, 8b100PKA, cpeonee apugmemuyeckoe, meouana. llonamue o
3adauax mamemamu4yeckou CmamucmuKu.

- Pewenue npaxmuueckux 3a0a4 ¢ nNpuMeHeHueM 8epOosSMHOCIHbIX MEmo-
008.

- Ilpakmuueckue 3anamus

- Hcropus pa3Butus KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH U CTaTUCTU-
KM M MX POJIb B Pa3JIMYHBIX c(hepax uyeIoBeUeCcKoil xxu3HeaesTenbHocTu. [IpaBuna
KOMOMHATOpUKHU. Penmenne KoMOMHATOpPHBIX 3aaad. Pa3merienus, couetaHus: u
nepectanoBkU. bunom Herotona u tpeyronbsauk [lackansa. [Ipuknagaeie 3anayn.

- Kilaccuueckoe ornpenerneHne BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEW,
TEOpEMa O CyMME BEpOSATHOCTEW. Beruncnenue BepostHocTel. [Ipuknanneie 3a-
nauu. [IpeacraBienue yucnoBbIX JaHHBIX. [IpukinaaHbie 3a1aqu.

5.9 I'eomeTpus

- [IpsiMbIe U IUI0CKOCTH B IPOCTPAHCTBE

- B3sauMHOe pacnonokeHue IBYyX NpsMBIX B IpocTpaHcTBe. Ilapamnens-
HOCTb IpsIMOM M IwiockocTu. IlapamensHocThs MUIOCKOCcTEd. llepnenauxyisap-
HOCTb IPSIMOM M IUIOCKOCTH. [IepreHIuKyIIsIp M HAKJIOHHAsA. YTOJ MEXAy Ips-
MOH U INIOCKOCTHIO. JIByTpaHHBIM yroJl. Yros MexXay ImocKocTamu. llepnenau-
KYJISIPHOCTB JIBYX IIJIOCKOCTEH.

- TI'eomerpuueckne npeodpazoBaHus MPOCTPAHCTBA: MMAPAJUIENbHBIN Mepe-
HOC, CHAMMETPHS OTHOCHUTEIIBHO IIJIOCKOCTH.

- IlapannensHoe npoekTupoBaHue. [110uadb opmo2oHanIbHOU NPOEeKYUU.
N300paxeHune npocTpaHCTBEHHBIX (PUTYP.

- MHOrOrpaHHuKu

- Bepumnsl, pebpa, rpanu MHoOrorpaHHuka. Paseepmka. Muozozpannbie
yenwl. Buinyknvie mnoeoepannuxu. Teopema Junepa.

- Ilpusma. IIpsmas u nakronnas npusma. [Ipasunbnas npusma. [lapanne-
nenunen. KyoO.

- Ilupamupa. I[IpaBunpHas nupamuga. Y ceueHHasi nupaMuaa.
Tetpasap. Cummerpun B KyOe, B mapajuiesienumesie, B Ipu3Me 1 Mu-
pamuae. CeueHust Kyoa, MpU3Mbl U TUPAMUJIBIL.

- IlpencraBnenue o MpaBUIIBHBIX MHOTOIpAaHHUKAX (TETpa’ape, Kyoe, Ok-
Ta’Ape, AOJEKAIIPE U UKOCADIPE).

-Tenan IMOBCPXHOCTHU BpalllCHUS
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- Hununanp u konyc. ¥Yceduennslii konyc. OCHOBaHuUE, BBICOTA, OOKOBAs
IIOBEPXHOCTh, 00pa3yromias, pa3BepTka. OceBble CEUCHUS U CEUCHMUS], Tapalljielib-
Hble ocHoBaHut0. [1ap u cdepa, ux ceuenus. KacarenpHas miockocTts K chepe.

5.10 U3mepennsi B reoMeTpuu

- OObeM u ero usmepenue. MurerpanbHas Gpopmyia oobema.

- ®opmynsl 00beMa Kyba, IpsIMOYTOJILHOTO MapajuieNienuIea, MPU3MBbl,
munHapa. Gopmynel odbema nupamMusibl U KoHyca. Dopmysibl MIIOIMIAIM TIO-
BEpXHOCTEN MUIMHAPA U KOoHyca. Dopmysisl 00beMa 11apa u mionaau cepsl.
[TogoGue Ten. OTHOIIEHUS TUIONIAIeH MOBEPXHOCTEN U 00bEMOB MOJAOOHBIX TEN.

5.11 KoopauHaThbl U BEKTOPbI

- IlpsmoyronbHast (nexkapToBa) cHCTEMa KOOpPAMHAT B IPOCTPAHCTBE.
dopmysa paccTOSHUS MEXKIY ABYMsl TOUKaMU. Y paBHEHUsI chepbl, nI10CKOCmU U
NPSAMOU.

- Bekropsl. Monyinb BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHNE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. Pa3mokeHue BEKTOpa MO HAIPaBICHUSIM. YTOJ
MEX)y IByMs BekTopamu. IIpoexums Bexktopa Ha ocb. KoopauHaTel BEKTOpA.
CxkansipHOE IPOU3BENECHUE BEKTOPOB.

- Hcnons3oBaHne KOOPAUHAT U BEKTOPOB IIPU PEIIEHUHA MAaTEMATUYECKHUX
Y MPUKJIAIHBIX 33/1a4.

- Ilpakxmuueckue 3anamus

- IIpu3Haky B3aMMHOIO PaCIOIOKEHUSA IPSAMBIX. YTOJ MEXKIY MPSIMBIMU.
B3auMHoOe pacrnionoxeHne npsamMbIX U ockocten. [lepneHauKkynsp u HakJIOHHas
K IUIOCKOCTH. YTOJI MEXKAY MPSIMOM U INIOCKOCTBIO. TeopeMbl 0O B3aMMHOM pac-
IIOJIO’KEHUH MPSIMOM U IUIOCKOCTU. Teopema o0 Tpex NEPIEHIUKYIApax.

- IIpu3Hakuy u cBOMCTBA ITapajuICNIbHBIX U MIEPIICHIUKYJIAPHBIX IIJIOCKO-
CTEH.

- PaccrosiHME OT TOYKHM 0 IUIOCKOCTH, OT IPSAMOM JI0 INIOCKOCTH, PAcCTO-
SHUE MEXKIY IJIOCKOCTAMH, MEXIY CKPEIIMBAIOIIUMHUCS MPSAMBIMH, MEXKIY IPO-
U3BOJIbHBIMU (PUTYypaMu B ITPOCTPAHCTBE.

- IlapannenbHOe MPOEKTUPOBAHUE U €rO CBOWCTBA. Teopema o niowaou
OPMO2OHANLHOU NPOEKYUU MHO20)201bHUKA. B3auMHOE pacnoJIokKEHHE Ipo-
CTPAHCTBEHHBIX (UTYP.

- Paznuunble Buapl MHOTOrpaHHUKOB. Ux u3oOpaxkenus. CeueHus, pas-
BEPTKM MHOIOrpaHHMKOB. [lmomane nmoeepxHocTH. Buaesl cumMmerpuu B IIpo-
ctpaHcTBe. CHMMMETpUsl T€J BpalleHHMs] 1 MHOTOIPaHHUKOB. Bpruncnenue mio-
maaeil 1 00bEMOB.

- Bexkropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cuctema KOOpJAUHAT B
IIPOCTPAHCTBE.

- VYpaBHEHHE OKpPY>XKHOCTH, c(epbl, MI0CKOCTU. PaccTosiHre Mexay TOU-
Kamu. /[elicTBuUs C BEKTOpaMu, 3aJJaHHbIMUA KoopanHaTtaMu. CKansipHOE ITPOU3BeE-
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JIEHNE BEKTOpPOB. BEKTOpHOE ypaBHEHUE NMPAMOU U IUIOCKOCTH. Vcnonbs3oBanue
BEKTOPOB IIPH JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPUH.

- /I BHeayaAMTOPHBIX 3aHATUN CTYJIEHTaM Hapsly C pELICHUEM 3aaad U
BBIIIOJIHEHUS IPAKTUYECKUX 3aJaHUM MOKHO MPEIJIOKUATH TEMBI UCCIIEI0BATEIb-
CKUX U pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEPHUIl OTAEIbHBIX MEJKUX 3a-
Ja4d ¥ yIpaKHEHUM NpeuiaratoTcsl CIOKETHbIE 3aJaHusl, TPeOYIoLue JUINTEIbHON
paboThl B paMKax OJHON MaTEeMaTHYECKOM CUTyalluu. DTU TEMbI MOTYT OBITh KaK
VHJABUAYAJIBHBIMU 3aJaHUAMH, TAK U TPYNIIOBBIMHU ISl COBMECTHOI'O BBIIIOJIHE-
HUSI NCCIIETOBAHUSL.

IIpumepHbIe TeMbI CO00LIICHU (T0KIAI0B), UCC/ICI0BATEIHCKUX IIPOEKTOB

HenpepsiBHbIE qpOOH.

IIpuMeHeHne CI0KHBIX ITPOLIEHTOB B SKOHOMUYECKHUX PacyeTax.
[TapatenbHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHUs! U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3a1aHNe NPSIMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIeOaHuH.

['paduueckoe penieHue ypaBHEHUM U HEPABEHCTB.
[IpaBusbHBIE U OTYIIPABUILHBIE MHOTOTPAHHUKH.
KoHunueckue ceueHus: u ux NpUMEHEHHE B TEXHUKE.
[Tonsitue nuddepeHimana u ero MPUIOKEHUS.

CxeMbl MOBTOPHBIX UCIBITAaHUN bepHyru.

6. TEMATUHUYECKOE IINTIAHUPOBAHUE

[Ipu peanuzarnuu copepkanusi obmieodpazoarensHor nucuumuinael OVYIL.03. Ma-
temartuka B npegenax ocBoeHus: OIIOIT CITO na 6a3e ocHOBHOro o01Iero 0opa3oBaHus
c mosydyeHueMm cpenaHero obmero ooOpazoanusi (IITICC3) makcumanbHas ydeOHas
Harpy3ka oOy4aroluxcsi COCTaBJIsIeT:
no crnenuanbHocTH: 35.02.08 DnexTpudukamus 1 aBTOMaTU3aIUs CETLCKOTO X035~
ctBa/ yKpyIHEHHas TpyIina npodeccuii, CreuaatbHOCTeH U HallpaBJICHUH MOATOTOBKH
(YI'C) 35.00. Cennckoe, 1eCHOE U PHIOHOE XO3SHMCTBO
—351 vac, u3 HUX ayauTOpHas (00s3aTeNbHAs ) Harpy3Ka 00yJaronuxcs, BKIoYas mpak-
TUYECKHE 3aHATUA—234 Yaca; BHEAyIMTOPHAsI CAMOCTOSITEIbHAS padoTa 00ydaromIMXCs
— 117 gacos.

Bun yueOHo# paboTh KonmnuectBo vacos
Aynutopnsie 3ansTtusi. Coqepxanue Texanueckuit mpopuib
oOy4eHwUsl.

1 cemecTp 102
BBenenue 2
Pa3BuTHe MOHATHUS O YUCTIE 10
KopHu, crenenu u orapudmsl 28
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[IpsiMbIe U MJIOCKOCTH B IPOCTPAH- 20
CTBE
KombunaTtopuxka. 12
OCHOBBI TPUTOHOMETPHH 30
2 cemecTp 132
DNeMEeHThI TEOPUHU BEPOATHOCTEN U 12
MaTEeMaTHYECKON CTAaTUCTUKU
MHoOrorpaHHUKH 12
Koopaunatel 1 BEKTOpHI 16
DOyHKIMHU U Tpaduku 16
Hauana maTemaTnueckoro aHanusa. 38
WNHTerpan u ero npuMeHeHHe.
VYpaBHEHUS U HEPABEHCTBA 20
N3mepenns B reometpun. Kpyribie 18
Tena.
Hroro 234
BHeayauropHasi camocTosiTe/IbHasi padoTa
IToaroroBka BBICTYIUIEHUH I10 3a-
JIAHHBIM TE€MaM, JIOKJIaJIOB, CCE, UH- 117
JTUBUTYaTEHOTO MTPOEKTA C UCIIOJb-
30BaHHEM HH(POPMAIIMOHHBIX TEXHO-
JIOTUU U JIp.
IIpome:kyTouHasi arTecTanus B (hopme IK3amMeHa
Bcero | 351
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2.2. TemaTuyeckuii miiaH u coaep:xkanue yueonoii nucuumiunbl OY /1. 03.MaremaTtuka

HaumeHoBaHue pas- Conep:kanue y4eOHOIro MaTepuasia, JadoparopHbie padoThl M NPAKTHYECKHE 3AHATHS, O0bem |YpoBeHb
JeJI0B M TeM caMocTosiTe]IbHAs paboTa 00y4aroUuxcs 4acoB | OCBOe-
HHSA
1 2 3 4
Pasznea 1. Beeaenne 3
Tema 1.1.Marematuka |Coaepxanue y4eGHOro MaTepuajia 2 1
U Hay4HO-TeXHHYeC- |1 |MaTemaTuka B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMAITMOHHBIX TEXHOJIOTUAX U MPAKTUIECKOH eATETbHOCTH.
KHUH IIporpecc. Ienu u 3agaun n3ydyenus MatemaTuku npu ocBoenuu npodeccuit CI1O u cnennansuocteit CII1O.
CamocrosiTesibHas padora odyuyarwmmuxcsi: [Togroroska cooOieHui, JOKJIAI0B M0 TEME. 1
Pa3pgen 2. PazBurue 15
MOHSITHS 0 YHCJIe.
Tema 2.1. Jleticteu-  |Conep:kanue yueOHOro MaTepuajia 6 2
TEJIbHBIC YHCTIA. 1 |Llenbie u paunoHaNbHbIE YKCIa. 3aKOHbBI AEUCTBUN HaJl pallMOHAIbHBIMU YUCIAMH.
2. |JleiicTBUTENbHBIC YKCIIa. J[eHCTBUS HaJl HUMHU.
3. [KommnekcHsbie uncna. JeficTBus HaJl KOMIUIEKCHBIMU YHCIIAMHU.
IIpakTH4eckue 3aHATHSA 4
1 |BeimonHenue apumMeTHuecKux AecTBUN Haa yncnamu. [IpubmkenHsie BeranciaeHus. Haxoxaenue mpu-
OJIMKEHHBIX 3HAUEHU BEJIMYUH U MOTPEIIHOCTEH BBIYMCIIEHUHN, CPABHEHUE YHCIIOBBIX BHIPAKEHUM.
2 |Moaynb ¥ apryMeHT KOMILJIEKCHOT0 uuciia. ['eoMeTprudeckas HHTepIpeTanys KOMIUIEKCHOTO YHCIA.
CamocrosiTeibHas padoTa 00y4yaommxcst 5
[TpeobpazoBaHre KOHEUHOIN WM EPUOANYECKON NeCATUUHOM 1poOu B OOBIKHOBEHHYIO U HA000POT
I"'eomeTpryeckasi HHTEPIPETALNS KOMIIJIEKCHOTO YUCIIA.
Paznen 3. Kopun, 42
CTeNeHu, Jorapug-
MBI.
Tema 3.1. Kopens Copepxxanue y4eOHOIro MaTepuaJa 10 2

CTeneHu n.

[onstue Gpynxiuy u eé rpaduxa. Oynkius Y = X ".CTenennas GyHKIMs, ee rpapuK U CBOKWCTBA.

ITonsitue kopHs crenieHu N.KopHU 4€THON 1 HEUETHON CTENEHEM.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHn. CBoMCTBAa KOpHEH cTeneHu N.

IIpuMeHeHne CBOMCTB KOPHEN CTENEHH N.

S E I

OcCHOBHBIC MCTObI pCIICHUA NPPALTUOHAJIBHBIX ypaBHeHPIfI.
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IIpakTnyeckune 3aHsITHS

1 IBBI‘-II/ICJIGHI/IG Y CpaBHEHUE KOpHEN. BhINOIHEHNE pacu€TOB ¢ paAuKaIaMu.

CamocrosiTejibHasi padoTa o0yuyarwuuxcsi: [I[peoOpazoBanre u BRIYUCICHUE 3HAYEHUN BRIPAKCHHUH C pauKa- 6
ngamu. Perenue uppanmonanbHbIX ypaBHeHuH. PaboTa ¢ TekcToM yueOHMKa
Tewma 3.2. Crenenp Conep:kanue y4eOHOT0 MaTepuaJia 2
IIOJIOKUTEIBHOTO YncC- |1 ICTCHCHL C pallMOHAJILHBIM IT0Ka3aresaeM. CBOMCTBA CTENEHU C PallMOHAIbHBIM [IOKa3aTEJIEM.
Ja. IIpakTH4ecKkHe 3aHATHSA 2
1 |HaxoxneHue 3Ha4eHUI CTENIEHH ¢ pallMOHAJIbHBIM NOKa3areneM. CpaBHeHue creneHell. [IpeodpazoBaHue Bbl-
PaXKEHHUI, COJIEPIKALINX CTECIICHU.
CamocrosiTeibHasi padoTa o0yyarommxces: Pemenne THIOBBIX 3a1a4 1o Teme. [IpeoOpazoBaHus BbIpakeHUl, 2
COJIEpKalINX CTENEHH.
Tema 3.3. Jlorapudmsel |Cogepxanne y4eGHOro MaTepuasia
1 IHOHHTI/Ie sorapu@ma yucia. OCHOBHOE JIOTapu(PMUUYECKOE TOKIECTBO. 2
IIpakTHYeckue 3aHATHSA 4
1 |[ecsatuynble u HatypanbHbIe Jorapudmsl. CBoiicTBa sorapudmos. [IpuMeHneHne cBOWCTB JIorapu(MOB.
2 |Dopwmyna nepexona. [IpeobpazoBanue orapuMUIECKUX BBIPAKCHHIA.
CamocrosiTeibHas padora o0y4yarommxcesi: PenieHue TUIIOBBIX 3a4a4 110 Teme. HaxoxaeHne 3Ha4eHui jora- 3
pudMa 1o Npou3BOJLHOMY OCHOBaHUIO. [lepexo oT ofHOro ocHOBaHMsI K IpyroMy. Beiunciienue u cpaBHeHuE
aorapu¢mos. JlorapudmMupoBaHue U NOTEHIUPOBAHUE BbIPAKEHUH.
Tema 3.4. [Toka3za- Copnepxxanue yuyeOHOro MmaTepuasa 2
TenbHble ypaBHeHus U |1 |YpaBHenus, cBoAsMMECs K IPOCTEHIINM 3aMEHOM HEH3BECTHOTO.
JorapupMuIEcKue IIpakTHyeckue 3aHATHSA 4
YpaBHCHHMA U HEpaBeH- |1 |[IpocTeiinne nmoka3aTenbHble ypaBHeHUs. [IpocTeiinie sorapupmMuuecKkue ypaBHEHHsL.
CTBa. 2 |IIpocreiimme nmokaszarenpHbIe HepaBeHCTBa. [Ipocreiimme norapudMudeckne HepaBeHCTBA.
CamocrosiTe/ibHas padoTa o0yuarmuxcsi: [IpubimkeHHbIe BEIYUCICHHS W PEIICHIE MPUKIATHBIX 3a/1a4. 3
Penrenne norapuMu4ecKux ypaBHEHHH.
Paznen 4. IIpsimble n 30
IIOCKOCTH B IPOCT-
paHcTBe.
Tema 4.1. ITapannens- |Coaepaanue y4eGHOro MaTepuajia 8

HOCTbH pr[MI)IX u
IJIOCKOCTEM.

1 |[Ipenmet crepeomeTpun. AKCHOMBI CTEPEOMETPUH H CIICJICTBHS U3 AKCHOM.

[TapaysieabHOCTH NPSIMBIX, IPSIMOM U MIJIOCKOCTH.

2
3 |B3anMHOE pacno0XKeHHe JBYX MPSIMbIX B IPOCTPAHCTBE. YTOI MEXKY JBYMS IPSIMBIMH.
4 |Terpasap. [Napamrenenwvme.
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IIpakTnyeckune 3aHsiTHSA

1 [3anaun na nocrpoenue ceuennii. Pemenne 3ayau.

CamocrosiTesbHasi padora o0yuawmmxcsi: Pemenue THnoBsIx 3aaa4 1o teme. [loaroroska npeseHranuii. Pa-
0ora ¢ TekcToM yueOHmKa. J[okazarenbCcTBO TEOpEM.

Tewma 4.2. Ilepieniu-
KYJISIPHOCTb MPSIMBIX U
IJIOCKOCTEH.

Conep:kanue y4eOHOT0 MaTepuaJia

IlepneH qMKyISIPHOCTD IPSIMOM U TUIOCKOCTH.

[leprieHquKyNIAp M HAKJIOHHBIE. YTOJI MEXAY NPSIMOH U IJIOCKOCTHIO.

JByrpanusiii yroi. [leprneHaAnKyIsspHOCTb MIOCKOCTEIA.

Teopema o Tpex neprneHaukysapax. Pemenue 3agau.

1
2
3
IIpakTHYeckue 3aHATHSA
1
2

IIpssMoyronbHbIN Napauienenunen. Penenue 3agad.

CamocrosiTesbHas padora o0yuarmuxcs: [lapanienbHoe IpOEKTUPOBAHKUE U €T0 CBoMcTBa. Teopema o miio-
IIaJ] OPTOTOHAIBHOM MPOEKIIMU MHOTOYTOJIbHUKA. B3anMHOe pacrionokeHne mMpoCTPaHCTBEHHBIX (QUTYP.
Pemenne tunoBeIx 3a1a4 no teme. [logroroska npeseHramil.

Pa3pea 5. OcHoBBI
TPUTOHOMETPHH.

45

Tema 5.1. Cunyc, ko-
CHUHYC, TAHT€HC U KO-
TAHI'€HC yIJa.

Coaep:xanue yueOHOro MaTepHaJia

1 [ITonstue yrna. Panuannas mepa yria. Onpenenenue cunyca, Kocunyca yriaa. OCHOBHbIE (OPMYIIBI ATl CHHY-
ca 1 KocuHyca yria. @opMyJiibl IpUBEICHHUS.

OmnpeneneHne TaHreHca U KotanreHca yriaa. OCHOBHbIE (pOpMyIIbI JJis TAHT€HCA M KOTaHTeHca

AKTHYCCKUEC 3AHATUSA

Apkcunyc uncia. ApkkocuHyc uncia. [IpeoOpazoBaHie TPUTOHOMETPHUUECKHUX BBIPAXKEHHI.

I'\)I—‘:l\)

ApkTaHresc ynciaa. ApkkoraHreHc yucia. [IpeobpazoBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUH.

CamocTrosiTe/ibHAsi padoTa 00yUyaloIUXCcsi: PaguanHbiii METOI H3MEPEHHS YIJIOB BPAIICHHS M CBSI3b C TPayCHOM Me-
poii. Permennie TunoBsix 3a1a4 no teme. [loaroroska npeszenranuii. Pabota ¢ Tekctom yueOHUKA.

Tema 5.2. ®opmyisl
CIIOXKCHHUSL.

IIpakTnyeckue 3aHATUA

1 |[KocuHyc pa3HOCTH U KOCUHYC CYMMBI IBYX yri0B. @OpMYJIbl JUIsl JOTIOJTHUTEIbHBIX YIJIOB.

2 |CuHyc CyMMBI M CHHYC Pa3HOCTH JBYX yrioB. CyMMa U pa3HOCTh CHHYCOB U KOCHHYCOB.

3 |@opMyIbl IUTst TBOWHBIX | MTOJIOBHHHBIX YTJI0B. Pemenue 3amaq

CamocrosiTesibHas padora odyuawmmxcs: Vzydenne popmyn. Padora ¢ Tekctom yueOnuka. [lonroroska mpe-
3EHTAaIUH, TA0IMII, MaMATOK. PellieHre TUITOBKIX 3a1ad4.

Tema 5.3. Tpurono-
MeTpuyecKkue QyHK-
IIUM YUCIIOBOT'O apry-

Coaep:xanue yueOHOro MaTepHaJia

1 |®dynknus Y= SinX, e€ cBoiicTBa U rpaduk.

2 |DyHKIHA Y= cosX, e€ CBOICcTBa U rpaduK
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MCHTAa.

3 ‘(DYHKI_II/II/I y=tgx u y= CtgX, uX CBOHCTBa U IrpauKH.

Vcnonb3oBanue Gopmys1 KOMOMHATOPUKH JJ1sl BBIYMCICHHUS BEPOSITHOCTEH COOBITHIA.

CamocrosiTesibHass padota odyuarwmuxcsi [Ipeobpasosanust rpaduka GyHkimu. ['apMonnyeckue koiaebanus. [Ipu- 3
KiIaaHbIe 3anaun. [10roToBKa npe3eHTammii.
Tema 5.4. Tpurono- |CoaepxaHue y4eGHOro MaTepuajia 4
meTpuieckue ypasHe- (1 |[Ipocteiimme Tpuronomerpuyeckie ypaBHeHus. OcoOble ciydan TPUrOHOMETPUUYECKUX YPAaBHEHUH.
HUs ¥ HepaBeHCTBa. |2 |[IpocTeiinne TpUrOHOMETPHUYECKUE HEPABEHCTBA.
IIpakTH4ecKkHe 3aHATHSA 6
1 |YpaBHeHUs, CBOIAIIMECS K MPOCTSHIIIMM 3aMEHON HEU3BECTHOTO. Penienne ypaBHeHUN.
2 |lIpumeHeHne OCHOBHBIX TPUTOHOMETPHUECKUX (hopMyI Ui perieHus ypaBHeHu. O THOPOJHBIC YpaBHEHHUSL.
3 |Cuctemaru3zanus 1 o0o01eHue 3HaHui 1o reMe «OCHOBBI TpuroHoMmerpun». KonrposbHas padora.
CamocTosiTeibHasi padoTa o0yuarmmxces: [Ipavenenne oOMx METOIOB peleHus ypaBHeHU. Beimonnenue )
3aJjaHUi U3 yueOHHKa.
Pa3znen 6. Komonna- 36
TOPHMKA, CTATHCTHKA
U TeOpHs BepOSITHO-
CTEH.
Tema 6.1. Dnementsl |Coaepaanue y4eGHOro MaTepuajia 6
KOMOHMHATOPUKH. 1 |Ilonarue mHO)ecTBa. Onepanuu HaJl MHOKECTBAMHU.
2 |Coenunenus 6e3 nosropenuil. [lepectanoBku. Pazmenienus.
3 |Coueranus u ux coiicrBa. KomOMHaTOpHBIC 3a0a4M.
IIpakTH4eckue 3aHATHSA 6
1 |Tpeyronpnuk [lackans. Penienne KoMOMHATOPHBIX 3a/1a4.
2 |bunomuaneHas Gpopmyna HeroToHa. Perienue 3amau.
3 |llpuknanneie 3agaun. Penenne npukia HbIX 3a/1ad.
CamocrosiTeibHas padora odyuarommxcesi: Penenne TunoBsIx 3aaa4 no teme. [Ipuknaansie 3agaun. [lpumene- 6
HHUE MaTeMaTH4YeCKUX METOJIOB JUIsl PELICHUs COJIep KATENbHBIX 33/1a4 U3 pa3IMYHbIX 001acTeil HAyKU U MPAKTH-
ku. VIHTepripeTanus pe3ysbTara, y4eT peaylbHbIX orpaHndeHui. I1oaroroBka npe3eHTanum.
Tema 6.2. Onementel  |Coaepaanue Y4eOHOro MaTepuajia 6
Teopuu BepositHocTer |1 |[lonsiTHe 0 Teopuu BeposiTHOCTEH. OCHOBHBIE MIOHATHS TEOPHH BeposiTHocTel. Kimaccudeckast BEpOSITHOCTb.
U MaTEMAaTUYECKOU 2 |Anre6pa BeposiTHOCTU. Teopembl CIIOKEHHSI U YMHOXKEHHS BEPOSATHOCTE HECOBMECTHBIX COOBITHH.
CTaTUCTHKH. 3 |O MaTeMaTHYECKON CTATUCTHKE U €€ MeTomaX. CTaTHCTHYECKHE TaOIHIIEL.
IIpakTH4eckue 3aHATHSA 6
1
2

PSIJII)I pacrpeaciCHusl. HaFJ'ISIJIHOG MNPEACTABICHHUEC CTATUCTHUYCCKOT'O paClpeCaACIICHHA. MO}Ia n MEauaHa.
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3 ‘CpeI{HI/Ie 3HaueHus. [IpeacTaBineHne YUCIOBEIX TaHHBIX. [[puKIagHbIC 3a0a9H.

CamocrosiTeibHasi padoTa o0yuarommxesi: Mcropus pa3Butus KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTa-
TUCTHUKH U MX POJIb B Pa3IMUHBIX chepax uenoBedeckoi xkusneaesTenpsHoctu. [loaroroska npesenranuii. [Ipasu-
Ja KOMOMHATOPHKH.Penenrne KoOMOMHATOPHBIX M MPUKIIAJAHBIX 3a7a4 110 TEME.

Pa3zpen 7. Muoro-
TPAHHUKH.

18

Tema 7.1.ITorsaTne
MHOTOTpaHHHKA.
[Tpuszma.

Conep:kanue y4eOHOT0 MaTepuaJia

ITonsiTHE MHOTOrpaHHMKA U €ro dneMeHThl. [Ipusma. [Ipsmas u HakinonHas npusmel. [IpaBunbHas npusma.

[Tupamuna. [IpaBunbpHas nupamuaa. [lnomanb moaHOM U GOKOBOI MOBEPXHOCTEH MTUPAMHUJIBI.

YceueHHas ImupamMujia. IInomann OOKOBOI ITOBCPXHOCTH HpaBHHbHOﬁ ycequHoﬁ IMUpaMu/ibl.

AKTHYCCKHC 3aHATHSA

[Tnomans motHON 1 GOKOBOM IMOBEPXHOCTEH MPU3MBIL. Pemenue 3amay.

[Tnonanp noyiHOM U GOKOBOM MOBEPXHOCTEN MPaBUIHLHON NUPAMU/IBL.

C&Jl\)l—‘ﬂ(«)l’\)H

CI/IMMCTpI/IH B IIPOCTPAHCTBC. IlonsTue MIpaBUJIbHOI'O MHOI'OT'PAHHUKA. TeCTI/IpOBaHI/Ie.

CamocrosiTeibHass padora oOyuaromuxcsa: Pa3BepTku MHOrorpaHHukoB. MHororpaHsble yribl. Beimykiibie
MHoOrorpaHHuku. Teopema Diiepa. M3rotosinenue mojeneit retpaspa, Kyda, okTasapa, JoJeKa’apa, HKocasapa.

Paznen 8. Koopauna-
Thl M BEKTOPBI.

24

Tema 8.1. Bextops! B
IIPOCTPAHCTBE.

Coaep:xanue yueOHOro MaTepHaJia

1 |IloHsATHe BekTOpa B MPOCTPAHCTBE.

2 KOMHHaHapHBIe BCKTODPBI. Paznoxenue BCKTOpA 110 TPEM HCKOMIIJIAHAPHBIM BCKTOPAM.

HpaKTuquKue 3AaHATUSA

1 ‘CJ’IO)KGHI/IG 1 BBIYMTAHUC BEKTOPOB. YMHOXEHHE BCKTOpA Ha 9YHCJIO. Pemenune 3amauy.

CamocrosiTesibHas padoTa o0yyarwmuxcsi: BektopHoe ypaBHEeHHE MPSAMOM U TUIOCKOCTU. Mcrionb30BaHue BEK-
TOPOB TIPH JJOKA3aTEIHCTBE TEOPEM CTEPEOMETPHH. PerieHne 3a1a4 v BHIMOTHEHUE TPAKTUYECKUX 3aJaHUN.

Tema 8.2 Meton ko-
OpJIMHAT B MPOCTPAH-
CTBE.

Coaep:xanue yue0HOro MaTepHaJia

IIpssMoyrosibHas cucTEMa KOOPJIMHAT B NPOCTpaHcTBe. KoopauHaTel BEKTOpA.

Yron MCIKIY BCKTOPAMHU. CKan;IpHoe IIPOU3BCACHUC BCKTOPOB.

AKTHYECCKHC 3aHATHUSA

CBs3b MCKAY KOOpAMHATAMH BCKTOPOB N KOOPAWHATAMU TOYCK.

HpOCTCﬁIHHC 3a1a41 B KOOpAWHATAX.

OOI\)I—‘:I'\)I—‘

Brraucnenne YIJIOB MEXAY NPAMBIMU U ITIJIOCKOCTSAMMU. Pemenne 3aaa4 MCTOAOM KOOpJWHAT.

CaMocrosiTeibHasi padoTa o0yuarmmxcesi: YpaBHEHHE OKPYKHOCTH, chepbl, MI0cKocTU. BekTopHoe ypaBHe-
HUe IpsMON 1 IIockocTy. IloaroroBka npe3eHranui.
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Paznen 9.@yukuum.

24

Tema 9.1. ®ynkuu,
WX CBOMCTBa U rpadu-
KH.

Conep:xanue yueOHOro MaTepuaJia

1

OnemenTapHbie GyHKunU. OOMacTh onpeaeneHus U 001acTh n3MeHeHUs PyHKIH. OTpaHUYeHHOCTD (YHK-
M.

N

[Toka3zarenbHas u orapudmMuueckas GyHKINU, UX Tpa(UKH U CBONCTBA.

AKTHYCCKHC 3aHATHSA

[N

YETHOCTH, HEYETHOCTD, MEPUOJNYHOCTD (QyHKIMHA. [IpoMexxyTkH Bo3pacTaHus, yObIBaHUS, 3HAKOTIOCTOSIHCTBA
U HyJId (YHKIHH.

2

HccnenoBanne GpyHkuuii u noctpoeHue ux rpaukoB 2JIeMEHTaPHBIMU METOJAMH.

3

OcHOBHBIE cTTIOCOOBI IPe0Opa3oBaHus rpaduKoB.

CamocrosiTeibHas padora odyuarommxesi: VccienoBanue QyHKIMA U TOCTpOEHUE UX TpadUKOB IeMEHTap-
HbIMU MeToaMu. [Ipumepsl (yHKIIMOHATBHBIX 3aBUCUMOCTEN B PEaIbHBIX MIPOLIECCax U SIBIEHUAX. ApudmeTun-
yeckue onepanuu Hag QyHkuusamu. [ToaroroBka cooOIIeHH, JOKIAI0B.

Tema 9.2. Tlpenen

(GyHKIIUY 1 HEeTIpe-
PBIBHOCTD.

Coaep:xanue yueOHOTro MaTepHaJia

1

[Tonsitue npenena Gynkunuu. CBoicTBa npeenoB QyHKIHI.

2

[Tonsitre HenpeprIBHOCTH GYHKIMH. HenmpepbIBHOCTH 3JIeMEHTapHBIX (QYHKITUH.

3

[Tonsitue obparnoit pyakum. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

CamocTosiTeJIbHAS paﬁoTa Oﬁy'—laIOHII/IXCﬂ: Breruucnenus npeacioB 11O OCHOBHBIM TCOpPEMaM O IIpCAciiax q)YHK—

1uii. M3yuenne cCBOWCTB 0OpaTHBIX TPUTOHOMETpHYecKnX QyHKIMi ["'apMoHruecKkue KojaeOaHusl.

Pa3zpen 10. Havaua
MATEeMATHYECKOI0
aHaJIn3Aa.

57

Tema 10.1. ITpousBos-
Has.

Conep:xanue yueOHOTro MaTepHaJia

ITonsTre npon3BoaHON. MEXaHNYECKUI U TEOMETPUYECKHUIM CMBICI IIPOU3BOJHOM.

ITpon3BosiHbIE A51eMeHTapHbIX (GyHKIMH. Tabauia mpou3BOAHBIX.

AKTHYECCKHC 3aHATHUSA

HpOI/I3BO,[[Ha$I CYMMBI. HpOI/I3BO,Z[Ha$I Pa3HOCTH.

IIponsBoaHas nponsseneHus. [IponsBogHas 4acTHOrO.

OJI\)I—‘EI'\)I—‘

[TpousBosHas cnoxHoi GyHKiuu. [IpuMenenne npasui qudepeHpoBaHusl.

CamocrosiTenbHas padora odyuarommxcesi: Pemenue 3a1ad, KOTopble IPUBOJAT K OHATHIO TPOU3BOTHOM.
N3yueHne ocHOBHBIX MpaBui tuddepeniupoBanus. PaboTa co cipaBouHbIM MaTepHaaoM. BeimonHeHne mpakTu-
YeCKHUX 3aJIaHNH.

Tewma 10.2. [Ipumene-
HHE MPOU3BOTHOM.

Coaep:xanue yueOHOro MaTepuaJia

1]

MaKCI/IMYM U MUHUMYM (I)YHKI_II/II/I HawubGombiiee 1 HauMeHbIIIee 3HAUCHUE (I)YHKLII/II/I Ha OTPEC3KC.
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I'eoMeTpryecKrii CMBICIT MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduKy QyHKIHH.

[Tpon3BoiHBIEC BRICHIMX MOPAIKOB. [Ipon3BOIHAS BTOPOTO MOPSIKA, BHINYKIOCTh M TOUKH Mepernda

AKTHYECKHC 3aHATHUA

H:OOI‘\)

Bospacranue u yosiBanue pynkiun. HaxoxxaeHne mpoMexyTKOB BO3pacTaHus M yObIBaHUS (PYyHKIIUHU, TOUCK
9KCTpeMyMa (yHKLIUH.

2 |[Toctpoenue rpadukoB QyHKINI ¢ IPUMEHEHUEM NPOU3BOIHBIX.

3 |IlpubnmxEnnble BeIUMCICHHS. 3a1a4u HA MAKCUMYM M MUHUMYM.

4 |Cucremaruszanus u o6o6menue no teme: «lIpousBonnas u e€ npumenenne». KourponapHas pabora.

CamocTosiTeibHasi padoTa o0yuammxces: Pemenne npukiIaaHbIx 3a1a4 pusnueckoro coaepxanus. Mceneno-
BaHHUe (DYHKIIMH C IOMOLIBbIO MPOU3BOJHOM. Pemenne 6osiee c0KHBIX, HO TUMOBBIX 3a/1a4.

Tema 10.2. ITepB0o006-
pa3Has ¥ HHTerpal.

Coaep:xanue yueOHOTro MaTepHaJia

ITepBoobOpaznas. [IpaBuna Haxoxk1eHUs: TIEPBOOOPA3HBIX.

HeonpenenéHubIi HHTErpas u ero CBOMCTBA.

[Tnomans kpuBoauHEHHON Tpanenuu. [loHATHE ONIpeeIEHHOrO HHTErpaa.

CaolicTBa onpeaenéHHoro uurerpana. [IpuMmenenue cBOMCTB onpeeI€HHOTO HHTerpaa.

AKTHYCCKHC 3aHATHSA

®opmyna Herorona-JleitOHuna. Beruucnenrue nuHTerpaios.

Brrunciienne miomanay KpUuBOJWHENHON Tpaneury ¢ MOMOILBI HHTETpalla.

C&)l\)l—‘ﬂh(«)l\)l—‘

CI/ICTCMaTI/BaLII/ISI n 0606H_[6HI/IG 10 TCMC: «HepBoo6pa3Ha}1 W UHTCTpAJD). TeCTI/IpOBaHI/IC.

CamocrosiTeibHass padora obyuyarommxcesi: V3ydenue Tabnuipl HeonpeaenEéHHbIX MHTErpanoB. [Ipumenenue
OTIpEeIeIEHHOT0 UHTErpajia sl HaXOXKACHUS U0 KpUBOJIUHEHHOM Tpaneruu. OTpaboTKa METOAUKH BBIYUC-
JIeHUs TIOWIAZeH MIOCKUX (UIyp Ha KOHKPETHbIX Ipumepax. [Ipumepsl npuMeHeHUs MHTErpaiga B (Gu3MKe U
TreOMETPUH.

Pazgen 11. YpaBHe-
HHSl, HEPaBEHCTBA,
CHCTEMBI.

30

Tema 11.1. PaBHo-
CUJIBHOCTb YpaBHEHUN
Y HEPaBEHCTB.

Conep:xanue yueOHOTro MaTepHuaJia

1 |PanmoHanbHble ypaBHEHMsI U UX PELICHUE.

2 |CucteMbl pallMOHATIHHBIX YPABHEHUH M UX PEIICHHE.

3 Merton HHTCPBAJIOB PCHICHU S HCPABCHCTB. PanumonannHBIC HCPAaBCHCTBA.

IIpakTnyeckune 3aHsITHSA

1 |PaBHOCHIBHBIE IPEOOPA30BAHHS YPaBHEHHIT. PABHOCHIIbHbIE PEOOPA30BAHHS HEPABEHCTB.

CamocrosiTeabHasi paGOTa oﬁyqamumxcsl: Pemenue Pa3JIMUHBIX BUAOB PALlMOHAJIbHBIX ypaBHeHI/Iﬁ n CUCTEM
p33H006p33HBIMI/I METOJaMMU. Pemenne PparOHaJIbHBIX HCPABCHCTB MCTOJOM MHTCPBAJIOB.

25




Tema 11.2. YpaBue- |Coaep:kanue y4eOHOr0 MaTepHajia 2
HUS-CIIECTBUS. 1 |H0H;1Tne ypaBHEeHUsA-cliecTBUA. [loTeHIIMpOBaHNe JOrapuMHUIECKIX YPAaBHEHUH.
IIpakTHYecKkHe 3aHATHSA 2
1 |[IpeoOpazoBanus, NPUBOIAIINE K yPABHEHUIO-CIIEACTBHIO. [IpuMeHeHne HECKOIBKIX peo0pa3oBaHmii, Ipu-
BOJSIIIUX K YPABHEHHUIO-CIIEACTBHIO.
CaMmocrosiTeibHasi padora oOy4aromuxcsi: BrimonHenue mnpeoOpa3oBaHui, NPHUBOSMIIMX K YPaBHEHUIO-| 2
cnenctButo. Onpenenenue BpIdopa criocoba npeoOpa3zoBaHus JalbHEHIIEMy PEIICHUIO0 YPaBHEHUS.
Temall.3. PaBHo- Conep:kanue y4eOHOT0 MaTepuaJia 4
CUJILHOCTB YpaBHEHUH |1 |PaBHOCHIBHOCTH YpaBHEHHI U HEPABEHCTB cHcTeMaM. Perenne ypaBHEHHH ¢ TOMOIIBIO CHCTEM.
1 HEPAaBCHCTB CUCTE- |2 |MeToa MPOMEXYTKOB JUIsl ypaBHEHHI U HEPABEHCTB. Y PaBHEHUS U HEPABEHCTBA C MOJYJISIMHU.
Mam. IIpakTHYeckHe 3aHATHA 4
1 |Pemienne HEpaBEHCTB C TOMOIIIBIO CHCTEM.
2 |CucremaTu3anus U 0000IIeHHE TI0 TeMe: «YpaBHEHUS ¥ HEPaBEHCTBay. TecTHpoBaHHUE.
CamocTosiTeibHasi padoTa o0yuarwmmxes: OTpaboTKa NPAKTUIECKUX YMEHHUI U HABBIKOB BBITIOJIHEHUS MPE00- 4
pa3oBaHuil. U3ydyeHue aaropurMa peiieHus: ypaBHEHHI U HEPaBEeHCTB METOI0M IPOMEXYTKOB. MHTepripeTanus
pe3yJibTaTa, y4eT peajibHbIX orpanndyeHui. [loaroroBka npe3eHTaui.
Pa3znen 12. U3mepe- 27
HHS B TeOMeTPHUH.
Temal2.1. lumuaap, |CoaepxaHue y4eOHOro MaTepuajia 6
KOHYC, HI1ap. 1 |Ilonarue mumnapa. Ceuenus nunusapa. [lnomaas NOBEpXHOCTH IMIMHAPA.
2 |Ilonstue konyca. CeueHus koHyca. [1nomaas moBepXHOCTH KOHyca. Y ceueHHbIH KOHYC.
3 |Cdepa u map. [Tnomans chepsr.
CamocrosiTeibHas padora o0y4yarommxcesi: CuMmMerpus Ten BpameHus. Pemenne tunossix 3aaad. [logroroska 3
MPE3EHTAlHM.
Temal2.2. O0bémbl  |ConepskaHue yueOHOro MaTepuaJia 8
TeN 1 |[Tonstue o6bpema. O6beM NPIMOYTOIbHOrO napajuienenumneaa. O0bEM NpsiMoil IPU3MBI.
2 |O0BEM TMITHHITpA.
3 |O6BséM nupamusl. O0bEM KOHYCA.
4 |O0BEM mIapa 1 ero yacTeu.
IIpakTHYeckue 3aHATHSA 4
1 |Beruucnenue mwiomianei 1 00beMoB Guryp.
2 |IloBTOpEeHHE OCHOBHBIX BOIPOCOB Kypca MaTeMaTHKH.
CamocrosiTeibHasi paGoTa o0yuarommxcs: Beruucienne 005eMOB IPOCTPAHCTBEHHBIX TEJ IPU PEIICHUH MpaK- 6

THYCCKHX 3aaa4. UsroroBnenne Moneneﬁ TCJI BpallICHU . Pemenne IMPUKJIAJHBIX 3a1a4.
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Jl51s XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCIONIB3YIOTCS CleayloInue 0003HaAYCHHUS:
1. — o3HaKOMHTEINbHBIN (Y3HaBaHUE paHee U3yUYECHHBIX 0OBEKTOB, CBOMCTR);

2. — penpoayKTUBHBIN (BBIOJIHEHUE JEATEIBHOCTH 110 00pa3ily, HHCTPYKIIMH UK TIOJT PYKOBOJICTBOM)
3. — IPOAYKTUBHBIN (IIJIAHUPOBAHUE M CAMOCTOSITEIILHOE BBINOTHEHHUE JIEITEIbHOCTH, pEelIEHUE TPOOIEMHBIX 33/1a4)
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JIESITEJIBHOCTH

OBYYAIOLIUXCA.
Coneprxanue XapakTepuCTHKa OCHOBHBIX BUIOB JIESATEIbHOCTH 00yYaro-
00y4eHUs nMxcs (Ha ypoBHE Y4€OHBIX JIEHCTBHI)
Bsenenue O3HaKOMIIEHHE C POJIBIO MATEMATUKN B HAyKe, TEXHUKE,

PKOHOMHUKE, HH()DOPMAIIMOHHBIX TEXHOJIOTHSIX U IIPaKTHYE-
CKOM JiesATeIbHOCTH. O3HaKOMJICHHUE C IICISIMH U 3aJa9aMu
H3y4YeHUs] MaTeMaThKH Mpu ocBoeHuu npodeccuit CI10 u
cnenuansHocted CITIO

PazButue nons- Brinonnenue apudmerrnueckux n1eUCTBUIA HAJl YKC-

THS O YUCJIIE JIaMH, COYETasl YCTHBIE U TMCbMEHHBIE TPUEMBI.
Haxoxaenue npuOamKeHHbIX 3HAYEHUN BEJIMUUH U

MOTPEIIHOCTEN BBIUMCICHUM (a0COMIOTHON U OTHOCUTEb-

HOI1); CpPAaBHEHHE YMCIIOBBIX BBIPAKEHUN.

HaxoxaeHnue omunbok B MpeoOpa30BaHUSIX U BEIYMCICHUSX

(OTHOCHUTCS KO BCEM MYHKTaM MPOTPAMMBI)

Kophu, crenenn, | O3HaKOMIIEHHE € TOHATUEM KOPHS N-i CTENEHU, CBOMCTBA-
Jorapu@mbl MU PaJUKaJIOB U IPABUJIAMU CPABHEHUS KOPHEH.
DopMyIMPOBAHUE ONPEAEICHUS KOPHS U CBOMCTB KOPHEM.
BelunciieHne U cpaBHEHUE KOPHEH, BBIIIOJIHEHUE IPUKUIKU
3HaueHus KopHs. [IpeobpazoBanue 4ncIOBBIX U OYKBEHHBIX
BBIPAXEHUH, COACPIKAIIMX PATUKAIIBIL.

Brinonnenue pacueToB no GopmyiiaM, coieprKaiium
paauKabl, OCYIECTBIsA HEOOXOAUMbBIE MMOACTAHOBKHU U
npeoOpazoBanus. OnpesesieHne paBHOCUIBHOCTH BbIpaXke-
HUW C paguKalamu. PemeHnrne nppaluroHaJbHbIX YPABHEHUN.
O3HaKOMJIEHHE C MIOHATHUEM CTEIIEHU C IEMCTBUTEIIbHBIM
MTOKA3aTEIIEM.

Haxoxnenue 3HaueHNn CTENEHU, UCTIONb3YS IIPU
HEOOXOJMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.
3anuchIBaHUE KOPHS N -i CTETIEHU B BUJIE CTEIIEHU C JIpO0-
HBIM TTOKa3aTejIeM U Ha00O0pOT.
®opMyIMPOBAHUE CBOWCTB CTENEHEN. BbIunciieHue cremne-
HEH C pallMOHAJIBHBIM [10KA3aTEJIEM, BBIIIOJHEHUE IIPUKHU T~
KW 3HAYCHHUS CTENICHU, CPABHEHUE CTEIICHEM.

[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BhIpaXkKe-
HUM, COZIEpKAIUX CTEIICHU, IPUMEHAs CBOMCTBA. Pemenue
[I0KA3aTEeIbHbIX YPABHEHUN.

O3HakoOMJIEHHE C MPUMEHEHNEM KOPHEN U CTENEHEN NPU
BBIYMCJIEHUN CPEHUX, ICIIEHUN OTPE3KA B «30JIOTOM ceye-
HUW». PellleHre npukiIagHbIX 3a1a4 Ha CJIOKHBIE TPOLICHTHI.

[IpeoOpa3oBanue | Bommonnenune npeoOpa3oBaHuii BEIPAKEHUH, IPUMEHEHHE
anrebpandeckux | GopMyJl, CBSI3aHHBIX CO CBOMCTBAMU CTETEHEN U JIorapud-
BBIPAXKECHMIA. MoB. OnpeseneHre 06JIaCTU TONYCTUMBIX 3HAYSHHI JIoTa-
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pudMuIecKoro BelpaxkeHus. Pemenue norapupmudeckix
YpaBHEHUM.

OCHOBBI TpUTO-
HOMETPHH.

N3ydenune paainanHOro MeToga U3MEPEHUS YIIIOB B
panraHax U UX CBSI3U C rpagycHOi Mepoit. M3o0pakenue
YTJIOB B paJiiaHax Ha OKPYKHOCTU, COOTHECEHUE BEIIMUUHBI
yTiia ¢ ero pacnoiyioxkeHueMm. opMynrpoBaHue onpeaeie-
HUW TPUTOHOMETPUYECKUX (DYHKIUMA SISl YIIIOB MOBOPOTA U
OCTPBIX YTJIOB MPSIMOYTOJIBHOTO TPEYTOJbHUKA U OOBsICHE-
HUE WX B3aUMOCBS3U. [I[priMeHeHne OCHOBHBIX TPUTOHOMET-
PUYECKUX TOKIECTB JJIs1 BBIYMCICHHS 3HAYCHUI TPUTOHO-
MeTprUUYeCcKuX QyHKIIHMH Mo o HOM u3 HuX. 3yuenue oc-
HOBHBIX (DOPMYJT TPUTOHOMETPUU: (POPMYJIBI CIIOKEHUS,
YABOEHMS, MPE0OpPa30BaHUs CYMMbI TPUTOHOMETPUYECKHUX
(yHKUHNA B MPOU3BEICHUE U TPOU3BEJICHUS B CYMMY U
IPUMEHEHUE TIPU BHIYUCICHUN 3HAYEHUSI TPUTOHOMETpUYe-
CKOT'O BBIPQKEHHSI M YIIPOILLEHHUS €TO0.

O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPUHU TOYEK HA
€AMHUYHON OKPYXHOCTH M IIPUMEHEHHE UX JUIS BEIBOAA
¢dopmyn npuBeneHus. Pemenue no gpopmynam u TpUroHO-
METPUYECKOMY KPYTY ITPOCTEUIINX TPUTOHOMETPUIECKUX
ypaBHeHuUH. [IpuMenenune o6mmx METOA0B PEIIEHUs ypaB-
HEHU (MMpUBEACHUE K JIMHEHOMY, KBaJIpaATHOMY, METOJ
Pa3IoXKEeHUsI Ha MHOXKUTEIIH, 3aMEHbI IEPEMEHHOM) TpU
pELIEHUN TPUTOHOMETPUYECKUX YPABHEHUN. Y MEHUE OTME-
YaTh HA KPYre peleHus MPOCTENIINX TPUTOHOMETPUYECKHUX
HepaBeHCTB. O3HAKOMIIEHHE C MOHATUEM OOpPATHBIX TPUTO-
HOMETPUUYECKHUX (DYHKIIHM.

N3ydeHue onpeneneHuii apkCuHyca, apkKKOCUHYCA,
apKTaHTeHca yucia, opMyIHpOBaHUE UX, U300paKeHUE Ha
€AMHUYHON OKPYKHOCTH, IPUMEHEHHE NPU PEIICHUH ypaB-
HECHUMU.

OyHKINH, UX
CBOWCTBA U I'pa-
(UK.

O3HakOMJICHHE C MIOHSITUEM MTIEPEMEHHOM, MPUMEPAMHU 3a-
BUCUMOCTEN MEK]ly IEPEMEHHBIMH.

O3HakOMIICHHE C TTIOHSATHEM TpaduKa, OTpeICTICHHIE PHU-
HAJUISKHOCTH TOukH rpaduky ¢pyHKun. OnpeaeieHue mno
dbopmyiie npocTeiiiel 3aBUCUMOCTH, BUa ee rpaduka.
Bripaxkenue no Gopmysie 0IHON IEpeMEHHOM uepes Apy-
rue.

O3zHakomiieHue ¢ onpenaeneHueM GyHkuuu, Gopmy-
aupoBaHue ero. HaxoxxaeHue o61acTu onpenesieHus u 00-
jacT 3HayeHui GyHkuuu. O3HaKOMJIEHUE C IPUMEpaMu
(GyHKIHMOHATBHBIX 3aBUCUMOCTEN B peaibHbIX Mpolieccax
U3 CMEXHBIX TUCHUIUIHH. O3HAKOMJIEHUE C JOKAa3aTEIbHbI-
MH PACCYKJAEHUSIMA HEKOTOPBIX CBOMCTB JJUHEUHOU U
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KBaJIpaTUIHOU (PYHKITUH, TPOBEICHNE UCCIICTOBAHMS JIN-
HEHHOW, KyCOYHO-TMHEWHOH, TPOOHO-TMHEWHOMN 1 KBaapa-
TUYHON QYHKIHH, mocTpoeHue ux rpaduxos. [loctpoenue
u ureHue rpapukoB ¢pyHkiuil. UcciaenoBanue QyHKIHH.
Uzydenue nousamus oopamuou ¢hyHkyuu, onpeaeneHnue Bu-
Ja U nocmpoenue epagurxa oopamHot GyHKyuu, Haxoxicoe-
Hue ee obaacmu onpeodenerus u obnacmu 3Havenut. Ipu-
MEHEHHE CBOMCTB (DYHKIIMI MpU MCCIEAOBAHUHN YpaBHEHUN
Y PEIIEHUU 3a/1a4 Ha SKCTpeMyM. O3HAKOMIIEHUE C IMOHATH-
€M CJIOKHOUW (PYHKIUU.

Brruucnenne 3naueHuit GyHKIMM MO 3HAYCHUIO ap-
rymenTa. OmpeaeneHue nojaokKeHus: TOUKU Ha rpaduke 1mno
ee KoopAuHaTaM U Hao0OpOT.

Hcnonbs3oBanne CBOMCTB (DYHKLMIM 17151 CpaBHEHUS
3HaueHUM crenenei u norapudmos. [loctpoenue rpadpukos
CTENEHHBIX U Jorapupmuueckux QyHkuui. Pemenue noka-
3aTeJIbHBIX U JOrapu(pMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMIIEHHE C ITOHATUEM HENPEPBIBHON MEPUOIUIECKOM
byHKIMH, GOpMyIHpOBaHUE CBOMCTB CHHYCA U KOCHHYCA,
IOCTPOEHUE UX IPAPUKOB.

O3HaKOMJIEHHE C TIOHATUEM TAPMOHUYECKUX KOJICOaHUN U
npUMepaMu TapMOHUYECKUX KOJeOaHuM JJis OMUCaHUs
MPOIIECCOB B (PU3UKE U IPYTUX 00IACTIX 3HAHHUS.
O3HakoOMJIEHHE C IOHSATHUEM Pa3pbIBHON MEPUOANYECKON
byHKunH, GOpMYyIUpPOBAHUE CBOMCTB TAHT'€HCA U KOTaH-
reHca, MOCTPOCHUE X rpadUuKOB.

[IpuMeHeHre cBOMCTB (DYHKIIMIA 111 CpaBHEHUS 3HA-
YEHUN TPUTOHOMETPUUYECKUX (QYHKLIMMA, PEILIEHHS TPUTO-
HOMETPUUYECKUX ypaBHEHUH. [locmpoenue epagpuxos 00-
DPAMHBIX MPUSOHOMEMPUYECKUX PYHKYUL U onpeodeieHue no
epagukam ux ceoticms.

Hauyajna matema-
THUYECKOTO aHa-
n3a.

O3HaKOMJIEHHE C IOHATHEM YHCIOBOW MOCIEA0BATEIBHO-
CTH, CITIOCOOAMHU €€ 3aJJaHusl, BBIYMCICHUSIMU €€ YJICHOB.
O3naxomnenue ¢ nNoHAmMueM npeoena nocied08amenbHoO-
cmu. O3HaKOMJICHHE C BBIYUCIICHHUEM CYMMbl O€CKOHEYHO-
IO YKCIIOBOTO Psifia Ha IPUMEPE BBIYUCIICHUSI CYyMMBI Oec-
KOHEYHO YOBIBAIO HJICH T€OMETPUUECKON MPOTPECCHH.

Pemenwne 3ana4y Ha npuMeHeHne (HOPMYITBI CYMMBI
OECKOHEYHO yObIBAIOIIEH FT€OMETPUUECKON TPOrPECCHH.
O3HaKOMJICHHE C TIOHATHEM TIPOU3BOIHOM.

W3zyuenue u GopMyIHpoOBaHHUE €€ MEXAaHUYECKOTO U
reOMETPHUECKOT0 CMBICTIA, U3YUYEHHUE aJTOPUTMa BHIUYHCIIE-
HUS IPOM3BOJAHON Ha MPUMEPE BHIYMCICHUS] MTHOBEHHOU
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CKOPOCTH U yTJIIOBOTO KO3 dUIIMEHTa KacaTeIbHOM.
CocTtaBieHue ypaBHEHUS KacaTeIbHOM B 00IIeM BU-
ne. YcBoenue npaBui AuddepeHmpoBaHus, TaOIUIIbI TPO-
U3BOHBIX 3JIEMEHTAPHBIX (PYHKIINH, TPUMEHEHUE AJIs
muddepeHIMpoBaHs PYHKIIHMM, COCTaBICHUS! ypaBHEHUS
KacaTelnbHOM. V3yueHue TeopeM o CBsI3U CBOMCTB (PyHKLIUU
U TIPOM3BOAHOM, POPMYIUPOBKA HX.
IIpoBeneHue ¢ MOMOIIBIO IPOU3BOJHON HUCCIIEI0BA-
HUS QYHKIHH, 3aJJaHHON (POPMYITOM.
VYcTaHOBIIEHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHOM 110
ux rpadukam.
[TpumeHeHre NpON3BOAHOM ISl pELICHUS 3a1a4 Ha HaX0XK-
JICHHE HanOOJBIIETO, HANMEHBIIIETO 3HAUCHUS U HA
HaxXoXJIeHue dKcTpemyma. O3HaKOMIIEHHUE C TIOHSATHEM HH-
Terpajia u neppoodpasHoil. U3yueHnue npaBuia BeUUCIIE-
HUs nepBooOpa3Hoil u Teopembl HetoTona— JleiiOHua.
Pemenwne 3aa4 Ha CBA3BH MEPBOOOPA3HOMN U €€ MPO-
W3BOJIHOM, BBIUMCIIEHUE IEPBOOOPA3HON 7151 JaHHOM
byHKIUU.
Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpasla AJisl BbIUMCIIe-
HUSl PU3NYECKUX BEJIMYMH U TUIONIAJIEH.

YpaBHEHUS U He-
pPaBEHCTBA.

O3HakOMJIEHHE C POCTEUILIMMU CBEJICHUSIMU O KOPHSIX aJl-
reOpandecKux ypaBHEHHM, MOHATUSIMU UCCIEIOBAHUS
YPaBHEHUM U CUCTEM YPABHEHUU.

N3ydenune Teopun paBHOCUIBHOCTH YPABHEHU U €€
npuMeHeHus. [IoBTopeHure 3anucu peneHns: CTaHIap THBIX
ypaBHEHUH, NPUEMOB NPeoOpa30BaHUsl YPaBHEHUM JIJIs1 CBE-
JICHUsI K CTaHapTHOMY YpaBHEHUIO. Pemenne pannoHanb-
HBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U TPUTOHOMETPHU-
YECKUX YPAaBHEHUW U CUCTEM.

Hcnonp3oBanre cBOMCTB U rpauKOB DYHKIIHM J71st
pelieHus: ypapHeHui. [loBTopeHre OCHOBHBIX ITPUEMOB pe-
HICHHS cUCTEM. PerieHne ypaBHEHH ¢ TPUMEHEHHEM BCEX
MPUEMOB (Pa3JIOKEHUSI HA MHOXKUTEIH, BBEJICHUSI HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, TPa)UIECKOro METO1a).

Pemenue cucrem ypaBHeHUMN ¢ IPUMEHEHUEM Pa3-
JUYHBIX CII0c000B. O3HAKOMIICHHE ¢ OOIITUMHU BOIIPOCAMH
pelIeHusl HEPaBEHCTB U UCI0JIb30BAaHUE CBOMCTB U rpadu-
KOB (DYHKIMI MpU pEelIeHUH HEpaBeHCTB. Perienue Hepa-
BEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3JTUYHBIX
crioco6oB. [IpuMeHeHrne MaTeMaTHYeCKMX METOAO0B JIJIs
pelieHus cojiepKaTeNIbHbIX 3aa4 U3 pa3IMuHbIX 00sacTen
HayKH U NPAaKTUKU. IHTepripeTHpOBaHNE pe3yIbTaTOB C
YYETOM PEAIbHBIX OTPAHUYCHUMU.
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DJEeMEHTBI KOM-
OMHATOPUKHU, TEO-
pUU BEPOSATHO-
CTCH.

N3yuenune mpaBuia KOMOMHATOPUKY U IPUMEHEHUE
MIpU PEIICHUU KOMOUHATOPHBIX 3a71a4.

Pemenne koMOMHATOPHBIX 3324 METOIOM Tiepebopa
Y 110 MPABUJTY YMHOXCHHUSL.

O3HAKOMIICHHE C TTOHSATUSIMHA KOMOWHATOPHUKH: Pa3-
MEILICHUSMH, COYCTAaHUSIMHU, TIEpecTaHOBKaMU U (popMyia-
MU JIJIs1 X BeIuucieHus1. O0bsICHEHUE U IpUMeHeHne Gop-
MYJI JJ1s1 BBIYUCIICHUS Pa3MEIlICHUI, IEPECTAaHOBOK U COYe-
TaHWM NpH pelieHnH 3a1ad. O3HaKoMIIeHHe ¢ OMHOMOM
Hprotona u TpeyrosbHukom Ilackans. Pemienue npaktuye-
CKHX 3aJ1a4 C UCTIOJIb30BAHUEM MOHSATHH U MPaBUII KOMOU-
HaTOpUKHU. 3yuyeHune KjacCuuecKoro OnpeIeeHusT BEpOsIT-
HOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHO-
CTCH.

PaccmoTpenne npumMepoB BEIYMCIEHUS BEPOATHOCTEN. Pe-
IICHKE 3a/1a4 Ha BBIYUCIICHUE BEPOSITHOCTEN COOBITHIA.
O3HaKOMJICHHE C TTPEACTABICHUEM YUCIIOBBIX JAHHBIX U UX
XapaKTEPUCTUKAMMU.

Pemenne npakTuueckux 3aaa4d Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYMCIICHUE UX XapPAKTEPUCTHK.

IIpsimbie 1 T1OC-
KOCTH B ITIPO-
CTPAHCTBE.

DopMyIMpOBKa U IPUBEACHUE TOKA3ATEIbCTB

IIPU3HAKOB B3aMMHOT'O PACIIOJIOKEHHUS IPSIMBIX U IUIOCKO-
crel. PacriosHaBaHue Ha 4EPTEXKAX U MOJIEIISAX PA3JTUYHBIX
CJIy4aeB B3aMMHOI'O PACIIOIOKEHUS IPSIMBIX U IUIOCKOCTEN,
apryMEHTUPOBAHUE CBOUX CYKJIeHUN. POpMyIUpOBaHUE
ONPENIECIICHNU, IPU3HAKOB ¥ CBOMCTB NMAPAJIIENbHBIX U MEP-
MEHIUKYJIAPHBIX TUIOCKOCTEN, ABYTPAHHBIX U TUHEHUHBIX YT-
JIOB.

BrinosHeHrEe NOCTPOEHHUS YIII0B MEXIY NMPSIMBIMU,
IPSAMOM U TTIOCKOCTBIO, MEXKY TUIOCKOCTSIMHU 110 OITMCAHUIO
Y PaCIlO3HABAHUE UX HA MOJEIIAX.

[IpriMeHeHnE MPU3HAKOB U CBOMCTB PACIIOI0KEHHUS
IIPSAMBIX U IUIOCKOCTEH TP PEIICHUU 3a1a4.

N3006paxkeHne Ha pUCyHKax U KOHCTPYHUPOBaHUE Ha
MOJENAX NEPIEHANKYIAPOB U HAKIIOHHBIX K IIJIOCKOCTH,
MPSMBIX, IAPAJUIEIIBHBIX IUIOCKOCTEH, YIII0OB MEXKIY MPSAMOU
Y TUIOCKOCTBIO 1 00OCHOBAHHE MTOCTPOCHUS.

Pemienne 3a1a4 Ha BBIYMCIIEHUE TEOMETPUUECKUX BEJIMYHH.
OrnrceIBaHUE PaCCTOSIHUA OT TOYKHU 10 MNIOCKOCTH, OT Mpsi-
MOM JI0 TUNIOCKOCTH, MEXAY INIOCKOCTSIMU, MEXKIY CKpELIU-
BAIOITUMHUCS TPSMBIMHU, MEXKTy POU3BOJILHBIMU (PUTYpaMu
B npocTpaHcTBe. DopMynHpoBaHUE U JOKa3bIBAHUE OCHOB-
HBIX TEOPEM O PACCTOSHUAX (TEOPEM CYILIECTBOBAHMS,
CBOMCTBA).
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N300paxeHne Ha yepTexKax U MOJIEIISAX pacCTOSHUSA U
000CHOBaHUE CBOUX CYXIeHHHU. OnpeieNieHre U BhIYUCIIe-
HUE pacCTOSHUU B pocTpaHncTse. [Ipumenenue popmyn u
TEOPEM IUIAHUMETPHH IS PELICHU 3a1a4.

O3HaKOMIIEHHE C MMOHATUEM NapaJLIEIBHOIO NPOEKTUPOBA-
HHUS U €TO CBOMCTBaMU. Dopmynruposanue meopembvl 0 nio-
Waou opmo2oHAILHOU NPOEKYUU MHO20Y20/IbHUKA.

[Ipumenenue Teopuu st 000OCHOBAHMS TOCTPOCHUIA
Y BBIYUCJICHUNA. APTYMEHTUPOBAHUE CBOUX CYXKICHUU O
B3aMMHOM PAaCIIOJIOXKEHUU TPOCTPAHCTBEHHBIX (PUTyp

MHoOTOrpaHHuKH.

Onurcanue u XapakTepUCTUKA PA3JIUYHBIX BUAOB MHOTO-
TPaHHUKOB, IEPEUHCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300paxeHrie MHOTOTPaHHUKOB U BBITIOJIHEHHE T10-
CTPOEHUS Ha NU300PAKEHUSIX U MOJIEIISIX MHOTOIPAHHUKOB.

Bpruncnenne TMHEHHBIX 3JIEMEHTOB U YIJIOB B MPO-
CTPAHCTBEHHBIX KOH(UTYpaLUsIX, apTyMEHTUPOBAHHUE CBO-
UX CYXJEHUI. XapaKTepucTuka U n300paxeHUe ceyerusl,
pa3zéepmKu MHO202PAHHUKOS, BBIYMCIICHUE TUIOIIAEH I10-
BEPXHOCTEM.

[TocTpoenue mpocTelux ceueHu Kyoa, Mpu3Mbl,
nupamuel. [Ipumenenre GakToB U CBeIEHUH U3 TUIaHU-
MeTpuH. O3HaKOMJIEHUE C BUJAMU CUMMETPUH B IPOCTPaH-
cTBe, GOPMYITMPOBAHUE ONIPEICIICHUN U CBOMCTB. XapakTe-
PUCTHKA CHMMETPHUU TEJ BPALCHUS U MHOTOI'PAaHHUKOB.

[IprmeHenne CBOMCTB CAMMETPHH NPU PELIEHNH 3a-
nad. Mcnonp3oBanne npuoOpPEeTEHHbIX 3HAHUM 17151 uccre-
JIOBAHUS M MOJICIIMPOBAHUS HECIIOKHBIX 3a1a4.
N300pakeHre OCHOBHBIX MHOTOIPAHHUKOB U BBITIOJTHEHUE
PUCYHKOB 1O YCJIOBHSIM 33]1a4

Tena u NOBEpXHO-
CTH BpAILICHUA.

O3HaKOMIICHHE C BHJIaMU TeJl BpalleHusi, popMyIupoBaHue
YX ONPEJECIICHUN U CBOMCTB.
DopMyIUPOBAHUE TEOPEM O CEUCHUU IAPa INIOCKOCTHIO U
IJIOCKOCTH, KacaTeIbHOM K cepe.
XapakTepucTruKa 1 U300pakeHHE TeJl BPAIICHHUs, UX Pa3-
BEPTKH, CCUEHUSI.

Pemenue 3a1a4 Ha NOCTPOCHUE CEUEHUM, BBIUHCIIE-
HUE JUIMH, PACCTOSIHUM, YTJIOB, TUtomanci. [Iposenenue no-
Ka3aTeIbHbBIX PACCYXICHUH MPU PELICHUH 3a4a4.

[IpumeHeHue CBOMCTB CUMMETPUH IIPU PELLICHUH 3a-
Jla4y Ha Tejla BpalleHus, KOMOMHAIIUIO Tel.

N3o06pakeHre OCHOBHBIX KPYIJIBIX T€J U BBITIOJIHEHUE
PUCYHKA [0 YCIIOBUIO 3aJ1a4H.

N3mepenus B
r€OMETPHUHU.

O3HakoMIJIEHHE C MOHATUAMM IUIOIIAAHA U 00bEeMa, aKCHO-
MaMH1 U CBOMCTBaAMU.
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Pemenue 3a1a4 Ha BBIYMCIIEHUE TUIOMAAEN TUIOCKUX
buryp ¢ npuMEeHEeHHEM COOTBETCTBYIOMUX GopMyT U (ax-
TOB M3 TIaHUMETpuu. M3ydeHnne Teopem 0 BEIUUCICHUH
00BEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 33/1a4 Ha MPH-
MeHeHHue GpopMya BeIuucieHus o0beMoB. U3yuenue gop-
MYJI JJ1s1 BBIYUCIIEHUS TJIOMIAAEH TOBEPXHOCTEW MHO-
TOIPaHHUKOB U TEJl BPAILlEHUSI.

O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIAIU TIOBEPX-
HocTu cdepbl. Penienue 3aa4 Ha BEIUMCIIEHHE TUIOMIAIEH
OBEPXHOCTU MPOCTPAHCTBEHHBIX TEJ

Koopaunate! n O3HakoMIIEHHE C NTOHATHEM BekTopa. M3ydueHue ne-
BEKTOPBI. KapTOBOW CHCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, IIOCTPOE-
HUE T10 3aJaHHBIM KOOPJIMHATAM TOYEK U IJIOCKOCTEH,
Hax0KJICHUE KOOpAUHAT ToueK. Haxox1eHne ypaBHEHUN
OKPY>KHOCTH, cephl, IIOCKOCTU. Brrunciienne paccTostHui
ME¥Ky TOUKaMHU.

N3ydenune CBOMCTB BEKTOPHBIX BEIUYUH, IIPABUI
PAa3JI0KEHHs BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIpa-
BWJI HAXO0XKICHUA KOOPAMHAT BEKTOPa B IIPOCTPAHCTBE, IIpa-
BWJI ICUCTBUI C BEKTOPAMHU, 3aJaHHBIMU KOOPANHATAMM.
IIpuMeHneHue Teopun NpU peLICHUH 3a1a4 Ha ACHUCTBHUS C
BEeKTOpamu. M3yueHne cKaasipHOIoO MPOU3BEACHUS BEKTO-
POB, BEKTOPHOI'O YPABHEHU NPSIMOU U IIOCKOCTH. [Ipume-
HEHHE TEOPUH IIPU PELICHUU 3aa4 Ha IEUCTBUA C BEKTO-
paMu, KOOPAUHATHBIA METOJ, IPUMEHEHUE BEKTOPOB IS
BBIYMCJIEHUS BEJIMYMH YIJIOB U paccTOosiHUNA. O3HaKOMIIEHUE
C 10Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PACITOJIOKEHUH NPSIMBIX U IUTIOCKOCTEN C UCTIO0JIb30BAHUEM
BEKTOPOB.

8. OIIMCAHUE YYEBHO-METOAUYECKOI'O U MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHHUSA OBPA30OBATEJIBHOI'O NTIPOLECCA
MMPOI'PAMMBI YYEBHOM JJUCIHUILJIMHBI OYII1.03. MATEMATHUKA

OcBoenue paboueit mporpammel yueoHou nuctmminabl OYIL.03. MaTtemaTuka npezmno-
Jaraet HajJudue B Mpo(deccHoHanbHON 00pa30oBaTEIbHOM OpraHU3alNN, PeATU3YIONIeH 00-
pa3oBaTeNIbHYI0 MPOrpaMMy cpeaHero obmiero odpazoBanus B mpeaenax ocBoenus OITOIT
CIIO na 6a3e ocHOBHOTO 001IeT0 00pa3oBaHus, y4eOHOTO KaOMHETa, B KOTOPOM HMEETCS
BO3MOXKHOCTh 00€CTeunTh CBOOOIHBIN 10CTYn B MIHTEpHET BO BpeMsi y4EOHOrO 3aHATHS U
B TIEPHO]T BHEYUCOHOU JEATEIHHOCTH 00YUIaAIOIUXCS.

B coctaB yueOHO-METOMUECKOTO ¥ MaTEPHUAITbHO-TEXHHUECKOT0 00SCIICYCHHS TIPOrpaMm-
MbI yueOHo quctumuinabl OYT1.03. MaremaTuka BXOJIAT:
* MHOTO(YHKIIMOHAJBHBIA KOMIUIEKC MPEernoaaBaTeis;
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* HarJsTHBIC TOCOOMS (KOMIUIEKTHI YIEOHBIX TaOJUII, TUTAKATOB, IIOPTPETOB BHIAAIO-
IIUXCS YICHBIX, TIO9TOB, TTUCATENCH U . );

* nH(pOPMAITMOHHO-KOMMYHHKATHBHBIE CPEICTBA;

* 3KpaHHO-3BYKOBBIC ITOCOOUS;

* KOMIUICKT TEXHUYCCKOH JTOKYMEHTAIINH, B TOM YHCJIC TTaCIIOpTa Ha CPeJICTBAa 00yUe-
HUS, UHCTPYKITMH TI0 WX MCTIOJIB30BAHHIO M TEXHUKE O0€30MMaCHOCTH;

* OmOMMOTeYHBINH (POHT.
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Jliis npenogaBaresien
denepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit de-
nepauun» (B pea. @enepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-

@3, or 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne
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135-®3, ot 04.06.2014 Ne 148-D3, ¢ n3meHeHusMu, BHeceHHbIMU DenepanbHbIM 3aKOHOM
ot 04.06.2014 Ne 145-®3, B pex. ot 03.07.2016, ¢ uzm. Ot 19.12.2016).

[Tpuka3z Munobpuayku Poccum ot 17.05.2012 Ne 413 «O6 yTBepxkaeHnn deaepaib-
HOT'O TOCYJapCTBEHHOTO 00pa30BaTENIBHOTO CTaHAapTa CpeaHEro (MOJIHOT0) 0b1ero odpa-
30BaHMs» (3apeructpupoBad B Munrocte PO 07.06.2012 Ne 24480).

[Tpuxa3z MunuctepcTBa o6pazoBanus u Hayku Poccuiickoit denepannu ot 29.12.2014
Ne 1645 «O BHecenuu uzmenenuit B Ilpuka3 MunucrepcTBa oOpasoBaHusi U1 Hayku Poc-
cutickoir deneparuu ot 17 mas 2012 r. Ne 413 "O06 yrBepxkaeHuu (enepaibHOro rocy-
JApCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa CPEIHETO (TMIOJTHOTO) 00IIEeT0 00pa30BaHUS.

[Tpuka3z MunucrepcTBa oopasoBanus U Hayku Poccuiickoit denepannu ot 31.12.2015
r. Ne 1578 «O BHeceHUH U3MEHEHUI B (peiepalbHbIN roCy1apCTBEHHBIA 00pa30oBaTEIbHBIN
CTaHJapT CpeHEero oo1ero oopa3oBanusi, yTBep>KAEHHBIN TprKka3oM MuUHHCTEpCTBa 00pa-
30BaHud U Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413».

[Tucemo JlemapTrameHTa rocyJapCTBEHHOW MOJUTHUKUA B cepe MOATOTOBKU padbOyux
kazapoB u JIIO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenaanuu no opra-
HU3AIUU TIOJIYYEHUs CpeIHero o0I1ero oopa3oBaHus B Mpejeiax OCBOCHUSI 00pa3oBaTeib-
HBIX IPOrpaMM CpeAHero npoecCHuoHaIbHOrO 00pa30BaHUs Ha 0a3e OCHOBHOI'O OOILEro
00pa3oBaHUsl ¢ y4eTOM TpeOoBaHUM (PeaepalibHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IapTOB U MOIYyYaeMOU CIEIUATBHOCTH CPEAHETO MPO(PECCHOHATBHOTO 00pa30BaAHU.

[IpumepHas ocHOBHasi oOpa3zoBaTebHasl MporpaMMa CpeJHero o0IIero oopa3oBaHus,
oj100peHHas perieHrueM (peaepalbHOro yaeOHO-METOIMUECKOTO 00BhEAUHEHUS IO 00IIeMy
obOpazoBanuio (mpoTokoii oT 28 uroHs 2016 r. Ne 2/16-3).

bawmarxos M.M. MatemaTuka: KH. JIJIs TIpenoAaBartelis: MeTo 1, mocooue. — M., 2013
bawmarxos M.U., I]viecanos Il M. Metogudeckoe nocodue ajis moaroToBku Kk EI'D. —
M., 2011.
HHuTtepHeT-pecypc
www.fcior.edu.ru (MapopMannoHHbIE, TPEHUPOBOYHBIE M KOHTPOJIBHBIC MATCPHATIBI).
www.school-collection.edu.ru (Enunas koJuieKiuu mU(POBBIX 00pa30BaTEIbHBIX PeCyp-
COB).
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