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Paboyas mporpamva o0meobpazopaTensHOil y4eOHOH JMCUMIUIMHEL pa3paboTaHa Ha
pBe TpeboBanuit OI'OC cpepnero obumiero o0paszoBaHMA, YTBEPXKACHHOIO IIPHKA30M

MugucrepctBa 06pa3oBanus W Hayka PO or 17 mas 2012 r. Ne 413 (c m3sMeHeHMAMH M

0T

paaendsMu oT 29.12.2014 r., 31.12.2015 r.) u B cooTBeTcTBUH ¢ IIpHMEpHOH MporpaMMoi

obmlcoOpasoBarensHOl  ydeOHOH — mmemmmumHbl  «Martematuka: — anrebpa, — Havana
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EMATHYECKOTO aHAIIM3a, FeoMeTpuay ), pekomernosanHol OIAY «OUPO» mis peanusanmu

OCHI:HOﬁ npodeccrnoHaTbHOM 06pazoBarensHoi nporpaMmel CITIOHa Gaze ocHOBHOTO 0OLEro

OBAHHUS C IOIy4eHHeM cpenHero odmero obpasosanms (mporokon Ne 3 or 21 moms 2015
IPUMEPHOH OCHOBHOH 00pa3oBaTeNBHOM HpoTrpaMMEbl cpexHero ofmero obpasoBaHusl,
bpeHHAas perneHueM (¢elepaIbHOro yueGHO-MeTOOMYeCcKOro OoO0BedHHEHHS [0 obImeMy

obppsosanmio (mporoxon or 28 mroms 2016 r. No 2/16-3) u yToYHEHHSMH, 0J0OPEHHBIMU
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HHO-METOAWYISCKIM coBeToM LleHTpa mnpodeccHonambHOro 00pasoBaHHS M CHCTEM
npuxanmit OTAY «®UPO» (I[Mpotokon Ne 3 ot 25 mas 2017 1.).

PaspaGoTunk: bexeroB Makcum BsvecnaBorny — npenogasarens [TAIIOY CO «KI'TT»

MOTpPCHA Ha 3acefaHHH IIpeJIMETHOH (IHKIOBOH) KOMHCCHH NEAAarorudeckux pabOTHHKOB
eoﬁpas.oaarcnbﬂyncuznmﬂ I'ATIOY CO «KI'TT»
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MOSICHUTEJIBHASA 3AIINCKA

TIpofpavma obrmeoGpasoBaTelbHOl yueOHoM mucumiunel «Maremaruka: anrebpa u Hadana
MarT¢MaTHIeCKoTo aHanuzay (mamee — «MaTtemaruka») mpeaHasHadeHa [l HM3yHeHUs
Mar¢MaTHkuB  npodeccHOHambHBIX — 00pa3’oBaTeNbHBIX — OpPraHM3aldAX, — pealu3yHOIIHX
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130BATEJILHYIO IIPOrpaMMy cpeniHero obmero o6pa3oBaHus B MPEAENax OCBOCHHS OCHOBHOH
eccroHanbHON obpaszosatensuoi nporpammer CITO (OLIOIT CIIO -) na Gase OCHOBHOTO
ero oOpaszoBaHusl.

ITporpamma paspaboTtara Ha ocrose Tpebopanuit ®I'OC cpenuero obmero oOpa3oBaHud,

NpefibABIAEMBIX K CTPYKTYPE, COJACPIKAHHIO H PE3yNbTaraM OCBOCHHA y4eOHOH JHCIHILIHHEI
«M4TemaTKa», B COOTBETCTBHM C PeKOMEHIAIWsIMH 10 OpraHM3aluyi IOJYy4CHHA CPEIHETO
obujero oOpazoBaHMA B IHpenenaXx OCBOEHHS 00pa3oBATENBHBIX TMPOrpamMM  CPEIHETO
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r[p{:JIJe-ccpIOHaJIbHoro obpasoBanuss Ha 0ase OCHOBHOro o06Iero o6pa3oBaHHs C YHETOM

MepHOI OCHOBHOM 00pa3oBaTelbHOM HporpaMMel cpegHero obmero obpasoBaHud,
DpeHHON pemeHreM (eaepalbHOro yIe6HO-METOMYECKOT0 00heIuHeHHs M0 00memy

obppsosanuio (mporokonor 28 mromsa 2016 r. Ne 2/16-3) ¢ yueTom TpeOOBaHHH (enepanbHBIX
rocyIapcTBEHHBIX 00pa3soBATEJbHBIX CTaHJAPTOB M IOMYYaeMOHl CICIHaJbHOCTH CPEAHEro
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heccronansHOrO 06pasoBaHus (MHCEMO JlemapramMeHTa rocyJapCTBEHHOH MOIMTHKH B
be MoAroToBKH pabounx kanpos 1 IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259), ¢
‘oM yrouHeHHH [IpuMepHBIX mporpamm obrmmeobpasoBaTenbHbIX y9eOHBIX JAMCLIHIUIAH U5
heccnonanbHEX o6pasosarensHblX oprarmanuit, onobpenrerx HMC LTIO u CK ®TAY

«®DIPO» mportokon Ne 3 ot 25 mas 2017 r.

CO,IIEP)I(HHI‘IG [TpoTpaMMBL «Maremarnkan HanpaBJICHO Ha NOCTHIKEHHE CIICYHOIIHX LIEJICH:

HCT!

obecnedyenne chOPMAPOBAHHOCTH IPEACTABICHHHA 0 COLMAIBHBIX, KYJIbTYPHBIX H
pprueckuX (aKTopax CTAHORIEHUS MATEMATHKH;

obecrevyerne chOPMAPOBAHHOCTH JIOTHYECKOr0, AITOPHTMHAYECKOTO H MATEMATHIECKOTO

MEIIIIEHMS,

pett
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obecnedenne chOpPMAPOBAHHOCTH YMEHHH IPUMEHATE IIOIyYSHHBIE 3HAHUS [IPH
eHIH Pa3TMYHEIX 3371y,

obecreyenne chOPMHPOBAHHOCTH IPEACTABISHHH 0 MATEMAaTHKE KaK J9acTH
[edeI0BEYECKON KyJIbTYPhl, YHHBEPCAIBHOM s3bIKE HAYKH, [MO3BOJIAIOLIEM OMUCHIBATH H
ATh peaibHblE POLIeCCHl H SIBIEHHS.

B nporpamMMy BKIIOYEHO COJIEPIKAHHE, HAMPABISHHOE Ha (QOPMHPOBAHHUE Y CTYJICHTOB

KOM

neTeHIuil, Heo6XoIUMBIX U1 kadecTrennoro ocgoerns OITOTIT CITO Ha Gaze OCHOBHOIO

1o

061;1(61‘0 oOpasoBanus ¢ MOJTyYeHHEM CpeaiHero 061ero 06pasoBanms, — MPOrpaMMEel

roroBkH 38.02.05«ToBapoBeIcHAE H HKCIIEPTH3a Ka4eCTBa MOTPEONTEIBECKHUX TOBAPOBY.




OBIIASI XAPAKTEPUCTHUKA YYEBHOM AU CHUILIJIMHBI

Maremarrika sejsercs (yHIaMeHTaTbHOW 0011e0bpa3soBaTeNbHON IUCHHITIMHOK CO
CIOKHBIIUMCS VCTOHUHBEIM  CcOJlepikaHueM M 00ImMMH  TpeDOBaHHAMH K  IOJATOTOBKE
obyqaromuxcs.

DT0 BRIpaXKaeTcs B copep kaHuy o0ydeHus, KONMYECTBE YaCOB, BBLICISEMBIX Ha H3yUEHHE
OTAGUBHEIX TeM IpOorpaMMbl, ITyOHHE HX OCBOGHHSl CTyJEHTamH, o0beMe H XapakTepe
NpajTHYCCKHUX 3aHATHI, BHAaX BHEAY JUTOPHOH CaMOCTOATENLHOH paboThl CTYAEHTOB.

O0mue penu M3y4eHHs MAaTeMaTHKH TPAJIMLIMOHHO PEANM3YIOTCA B HUCTBIPEX HaIpas-
JeHYSIX:

1) opiee mpexcraBieHne 00 HACAX H METOaX MATEMaTHKH;

2) AHTELIEKTYaJIbHOE PAa3BUTHE,
3) opnageHHe HEOOXOIUMBIMU KOHKPETHEIMH 3HAHHAMH H YMEHUIMH,
4) BpenuraTesbHOE BO3IEHCTBIE.

[Mpodmmusanus meneit MareMaTHYecKoro ofpa3oBaHHA OTpa)kacTcs Ha BbIOOpE NpH-

OpHTeTOB B OpraHm3anuy yyeOHO# mesTensHOCTH ofyuarommxcs. g TexHuueckoro npoguis

npodeccroHansHoro obpazopanus BRIOOpP Lelel cMemaercs B MparMaTHIecKOM HalpaBieHHH,

IpeJyCMaTPUBAIOIIEM YCHIIEHWE UM pPacllUpeHre IPHUKIamHOrO Xapakrepa H3Yy4CHHA

MATGMATHKH, TPEMMYIIECTREHHOM OpHUEHTAlMd Ha AIrOPUTMUYECKHH CTHIb [103HABATEIbHON

NesensEHOCTH.

Wsyuenne mMaTeMaTHKH Kak rpoduiapHoil 0bmeobpazoBaTe/ibHOH yueOHOH JHCLMIIHHEL,

VUHTBIBAIOIIEH crienu(uKy ocBanBaeMol cTyaeHTamu crietransHoctd CI1O, obecneunBaeTcs:

— BpIOOPOM pa3MAYHbIX [10XO0/I0B K BBEICHHIO OCHOBHBIX MOHATHIH;

Hopmuposannem  cumcreMbl  yueOHBIX  3amammii, obecreunBaronmx  3hdexTHBHOES

OfYIIeCTBIIEHHE BBIOPAaHHBIX IEIEBHIX YCTAHOBOK;

boralmeHueM CIeKTpa cTuiaell yueGHOM NesTelbHOCTH 3a CYET COTJIACOBAHMS C BEIYIIHMH

IEATENbHOCTHBIME XapaKTepHCTHKAMHE BEIOPaHHOM CIIEIHAILHOCTH,

TIpodwipHas cocTaBIsIOMas OTpaKaeres B TpeOoBaHUAX K MOATOTOBKE 00ydarommxcs B

yacTu:

— opLIel CHCTEMBI 3HAHMIH: COMIepIKaTeNbHBIE MPUMEpPE! HCIIOIBE30BaHHa MaTeMaTHYECKUX HeH
H| METO/IOB B TPO(ECCHOHATBHON NEATENBHOCTH;

— YMEHHUIl: pa3jiyue B ypoBHE TPeOOBAHU K CII0MKHOCTH IPUMEHAEMBIX allTOPHTMOB;

AKTHYECKOTO HCIONMB30BAHMA MPUOOPETEHHBIX 3HAHHH M YMEHHH: UHIMBUIYAJIBEHOTO

yHEOHOI0 OTIBITa B TOCTPOSHHH MAaTEMATHYECKAX MOJIE/IEH, BBIIIONTHEHUH HCC/IEI0BATEIBCKHX

OEKTOB.

Takum o00pazoM, peanusalys coJepkaHud yueOHOH AUCHMIUIMHEL OPHEHTHPYET Ha

PUPPUTETHYIO POJIb IPOLECCYATbHEIX XapaKTepuCTHK yueOHOH paboThl, 3aBUCALIHX OT

npofpuis npodeccronansHOro 06pazoBaHusl, MOMYYEHU ONBITA MCIIONB30BAHNA MATEMATHKH B

COI§pIKATENBHEIX H NPO(eCcCHOHATEHO 3HAYUMEIX CHTYalHsAX [0 CPaBHEHHIO C (hOpPMAaTbHO-

YPOBHEBBIMH PE3yJIbTATHBHBIMH XapaKTepPHCTHKAMH 00y eHH .

Conepxanme y4ueOHOM DUCUMILIMHBL pa3paloTaHO B COOTBETCTBHH C OCHOBHBIMH

COI¢PIKATENLHBIME THHHUSIME 00yUYEeHUs MaTEMaTHKE:

rebpanteckas JHHHA, BKIIOUAIONIAS CHCTEMATH3allMIO CBEJEHME 0 UHCIax; H3yueHue

BEIX M 0000OMeHHE paHee H3YYCHHBIX Olepalui (BO3BeIEHHE B CTENEHb, H3BICUYCHHE

pHSI, A0orapu()MHpOBAHHE, CHHYC, KOCHHYC, TAHIEHC, KOTaHI€HC H o0paTHble K HHUM).

yUEHHME HOBEIX BHJIOB YHCIOBLIX BHIpAXeHHMA u  (OPMYN; COBEPIIEHCTBOBAHME

AKTHYECKHX HABBIKOB M BEIMHCIHTEIbHOH KYJNBTYpEL, PacIIHPEHHE M COBEPIICHCTBOBAHHE

rebpadyecKkoro ammapara, c(QOPMHPOBAHHOTO B OCHOBHOW IIKOJE, B €r0 MPUMCHEHHE K

CIITEHHIO MaTeMaTHIeCKIX U NPUKIAIHBIX 3a/a4;

COPETHKO-QYHKITHOHAIBHASL  JIMHMS, BKIIOUAIOWAd CHCTEMATH3AIMIO W  paclIMpeHHe

pereniil 0 (QYHKIHAX, COBEPIICHCTBOBAHHEC TIpPaHUYSCKEX YMEHHIl; 3HaKOMCTBO ¢

CHOBHEIMH HIESIMH W METOJIAMH MaTeMaTHYeCKOTO aHajiu3a B 00beMe, I103BOJISIOLIEM

—
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pdciienoBaTh aeMeHTapHEe GYHKIUH U PellaTh IpocTeilliiue reoMeTpiHiecKue, pu3uIeckne
U [Ipyrie IpuKiIaTHBIC 3a1a4y;

— JYHMS YpaBHEHHN W HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHWM M MCCICHOBAHMHM MarcMma-
THYECKMX MOMeel, IepeceKaromancsa ¢ anreOpanyeckoil U TeopeTHKO-(yHKIHOHATHHOU

MHHMAMM M BKIOUAIONIAS DA3BHTHE M COBEPIICHCTBOBAHHE TEXHHKH AIredpamdecKux

n}leoGpasoaaHﬂﬁ JUIS pelleHHs] ypaBHEHHU, HEpaBeHCTE M CHCTEM; dbopmupoBanue Crio-
c{6HOCTH CTPOMTE H HCCIIENOBAThH MpOCTEHIIME MaTeMaTHYeckHe MOJENH MPH pereHuHt
MPUKIAIHBIX 3a/1a4, 3a0ad #3 CMEKHBIX Y CIICHHAIbHBIX THCIHILIHH,

_ cloXacTHyecKas JMHKS, OCHOBAHHAS HA PA3BUTHH KOMOHHATOPHBIX YMEHUH, NpeaCTaB/ICHHI
0 [BePOATHOCTHO-CTATHCTHUECKAX 3aKOHOMEPHOCTSIX OKPYHKAIOIIET0 MUPA.

B TeMaTHYeckMX IUIaHaX IIPOrpaMMBl y4eOHBIl MaTepHan mpeicTaBiieH B ¢Qopme

YepejTyIomerocss PAa3BEPTHIBAHHA OCHOBHBIX —COJEPKATEIBHBIX JIHHHH (anmrebpanyecKoH,
TeOopETHKO-(PYHKITMOHANILHOM, YPABHEHWH M HEPABEHCTB, CTOXACTHYECKOH), YTO MO3BOJISIET
rM6Ko WCIONB30BaTh HX DACIONOKCHHE H B3aMMOCBS3h, COCTABIATH PA0OYMH KaleHIapHBIA
miay, [o-pasHOMYy uYepemys yueOHEIE TeMmbl (TnaBbl ydeOHHKaA), YIHTBIBAA npoduie
npodecCHOHATFHOTO 00pPa30BaHKs, CIENMPUKY OCBAWBAEMOH CHELHAIBHOCTH CIIO, roybuny
H3ydeHUs MaTepraia, ypoBeHb IOATOTOBKA CTYICHTOB 110 IIPEIMETY.
[Ipe/araeMele B TEMATHIECKHX [IIaHAX pasHbIc 00BEMBI y4eOHOTO BpEMEHH HA H3ydCHHE
OMHQi U TOM 3Ke TeMBI PEKOMEH/IyeTCs MCIIONB30BaTh [ BHIIOTHEHHS PasIMYHBIX Y1eOHBIX
sanapmit. TeM caMbIM pasiuuis B TpeOOBAHHAX K pe3ysibTaTaM 00ydYeHUs IPOSBATCA B yPOBHE
HABHIKOB I10 PEIICHHUIO 3a1ad ¥ OIBITE CaMOCTOATENIBHOH PaboThI.

Nsyuenne obmeobpasoparenbHoil y4eOHONH AMCLUMIIHMEEL «MaTeMaTHKay 3aBepInacTCs
[0k ICHIEM HTOTOB B (OPME OK3aMCHA B PaMKaX NPOMEIKYTOYHOH aTTeCTallMH CTYIECHTOB B
mpofiecce ocoerus ocroBro# OITOTT CIIO ¢ nonyyennem CpeAHero odIero obpasoBaHus 10
crefuansaocTH « ToBapOBEIEHIE U SKCIEPTH3a KAYecTBa IOTPEOUTENIBCKHX TOBAPOBY.

MECTO YYEBHOU JUCITUTIJIMHBI B YYHEBHOM ILJTAHE

YueGuas jucruminHa «Maremarakay sBIseTcs y4eOHBIM [IPEIMETOM 0043aTelbHOM
npefiveTHOH 06nacTi «MatemaTukay OI'OC cpenrero obiero o6pasoBaHus

uebHag MucHHmInHa «Maremarnka.» usydaeTcs: B 00106 pazoBaTeNbHOM [UK/IE yueOHOTO
nnaka OTTOIT CITO Ha Gase ocHOBHOTro 06Imero o6pa3oBaHis C IIOMYHYCHAEM CPEJHET0 00IIero
o6pyzoBanus (INIICC3, IIITKPC).

yuebupx mranax [IITKPC yuebmag nucnumimua «MaTeMaTHkay BXOJUT B COCTaB o61HX
06uje06pa3oBaTeTbHbIX yHeOHBIX AHCIHIIINH, (GOPMUPYEMBIX U3 OOS3aTeNbHBIX MPEAMETHEIX
oGnpcreit OI'OC cpemnero obmero o6pasosanms, crennanpiocteit CIIO cooTBeTCTBYIOWETO
npofpust IpoecCHOHATBHOIO 00Pa30BaHHS.

PE3YJBTATHI OCBOEHUS YYEBHON JUCHHUIIIMHBI

(OcBocame comepkanms yueOGHOM mmenumiuHel «Maremarnka: anrebpa W Hadana
MATEMATHYECKOr0 aHaIH3d, TeOMETPHA» 00CCIEIHBAcT JOCTHIKEHHE CTYEHTaMM CIIEYFOLIMX
pespabmanos:

JTHYHOCTHEBIX!

- ¢()OpMHPOBAHHOCTD MPEACTAB/ICHUA 0 MATCMATHKE KaK yHHUBEPCATbHOM A3BIKE HAYKH.
CpenCcTBe MOJEIHPOBAHMS SIBJICHHH 1 IPOLECCOB, HACAX H METOAAX MAaTCMATHKH,

- TOHUMAHHE 3HAYMMOCTH MAaTeMAaTHKH Ui HAy4YHO-TEXHHYECKOro mporpecca,
c(pOPMHPOBAHHOCTE OTHOLIEHHAS K MarTeMaTHKe Kak K 4YacTH o611euenoBeyecKoi
KyJIbTYpbl HE€pe3 3HAKOMCTBO ¢ HCTOPHEH pasBHUTHA MaTeMaTHKH, SBOIIOIHEN
MaTeMaTHIeCKHX HIei;




PasBHTHE JIOTHYECKOrO MBIIICHHS, NPOCTPAHCTBEHHOTO BOOOpPAKEHHMSA, aITOPHT-
MHYECKOH KyIBTYPBl, KPUTHYHOCTH MBIIUIEHAS Ha YPOBHE, HeOOXOIWMOM Just
Oynmywe# mpod)ecCHOHANBHOM MesTeNsHOCTH, Ul OpONOJ/DKEHHsT 00pasoBaHus M
caMooOpazoBaHus;

OBJIAJCHHC MAaTCMAaTHICCKUMH S3HAHHAMH M YMEHHSAMH, HEOOXOOMMBIMH B IO-
BCCJIHEBHOH JKHM3HH, JUIS OCBOEHUS CMEKHLIX €CTeCTBEHHO-HAYUYHLIX IHCIUIIHH H
TTUCITUIUIMH IIPO()ECCHOHAILHOTO MK/, IS noTydeHus: 00pa3oBaHus B 00JacTsIX, He
TpebyIomuX yriybneHHo# MaTeMaTHIeCKOi 10 ATOTOBKH;

FOTOBHOCTh M CINOCOOHOCTh K 0OpA30BAaHMIO, B TOM UHCIIE camoo0pa3oBaHuo, Ha
MPOTSOKEHUH BCEH JKU3HU; CO3HATE/ILHOE OTHOIICHHE K HENMpPEPHIBHOMY 00pa3oBaHmIO
KaK yCIIOBHIO YCIELIHOH NPOPecCHOHANBHON U 00IIECTBEHHON 1eATENbHOCTH;
FOTOBHOCTh M CIOCOOHOCTD K CaMOCTOSTENLHOW TBOPUYECKOH M OTBETCTBEHHOM
NEATENBHOCTH,

FOTOBHOCTE K KOJUICKTHBHOH paboTe, COTPYIHHHECTBY CO CBEpPCTHUKAMH B 00pa-
30BaTeJIPHOM, OOIIECCTBEHHO IIONE3HOH, y4eOHO-HCCIENOBATENLCKOIL, IIPOEKTHOH H
APYIHX BHIAX NESTETBHOCTH;

OTHOIIEHHE K IPO(ECCHOHANLHOH AATENbHOCTH KaK BO3MOKHOCTH YYacTHS B perme-
HUHU THIHBIX, OOIIECTBEHHBIX, FOCYIaPCTBEHHEIX, 00MIEHAMOHAIBHEIX npobem;

MCTAlpPEIMETHBIX,

YMCHHE CAMOCTOSTEIBHO ONpPENeNdTh Leld IeSTeNLHOCTH M COCTABNSTH IIJIAHEI
ACATENIBHOCTH; CaMOCTOATEBHO OCYLISCTBILITh, KOHTPOIMPOBATE H KOPPEKTHPOBAThH
ACATCIIBHOCTD, ~ HCIONBE30BaTh  BCE  BO3MOXHBIE  PECYPCHl Uil JOCTHDKEHHS
TIOCTABNCHHBIX NENeH M pealu3alliy IJIaHOB MeATe/bHOCTH; BLIOHPAaTh YCHELIHbIE
CTPATErHH B Pa3/IUYHEIX CHTYAIHAX;

YMEHHE MPOAYKTUBHO OOATbCA M B3AHMOCHCTBOBATE B NpPOLECCE COBMECTHOM
ACATENBHOCTH, YUUTRIBATE MO3MIUH APYIUX YYACTHHKOB AeATENBHOCTH, 3()(heKTHBHO
paspemraTh KOH(IHKTEI,

BIIaJICHAE HABBIKAMH I103HABATEJbHON, y4eOHO-HMCCNEeIOBATENLCKON U MPOEKTHO!
HCATCIBHOCTH, HABBIKAMH pa3pellieHHs Npo0eM; CHOoCOOHOCTE M TOTOBHOCTL K
CaMOCTOSTENIEHOMY TIOHCKY METOLOB DCIIEHHS NPaKTHYECKHX 3a/1a4, NPUMEHEHMIO
PasIHYHBIX METOJIOB TO3HAHH,

TOTOBHOCTh M CHOCOOHOCTH K CAMOCTOSTENIBHON HH(YOPMAIHOHHO-TIO3HABATEIbHOMH
JEeSTENIPHOCTH, BKIIOYAs YMEHHE OpPHEHTHPOBATECA B PA3THYHBIX HCTOYHHKAX
HHDOpMALMH, KPHTHYECKH OLEHMBATH W MHTEPIPETHPOBATE HH(OPMAIMIO, 0-
JIYTaeMYIO H3 Ppa3jiHgIHbIX HCTOYHHKOR,

BIIANIEHHE SI3BIKOBBIMH CPENCTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO H37araTh CBOIO
TOYKY 3PeHHU, HCTIO/Ib30BATE aeKBATHEIC A3BIKOBBIE CPEJICTBA,;

BIIG[ICHAC HABBIKAME IIO3HABATENBHOM pe(IeKCHM KaK OCO3HAHHS COBEpLIAEMBIX
IEHCTBHH H MBICTHTENBHBIX MPONECCOR, HX Pe3yNETATOB U OCHOBAHMI, I'PAHHI] CBOET0
3HaHMS U HE3HAHHs], HOBBIX TIO3HABATENbHBIX 38189 H CPE/CTB AJIs HX JIOCTHKEHH,
LENCYCTPEMIICHHOCTE B IOMCKAaX W IIPHHATHH PELICHHN, CO000pPA3MTENBHOCTE U
HHTYHIHA, DAa3BHTOCTh IMPOCTPAHCTBEHHBIX [IPEACTABIEHHH; CIIOCOOHOCTE BOC-
NPUHHMATH KPACOTY U FAPMOHHIO MHpa;

1pe/IMETHEIX ;

c(OPMHPOBAHHOCTh IPEACTABJICHUI 0 MaTEMATHKE KAk YaCTH MHPOBOH KYJIBTYPEI U
MeCTe MAaTeMAaTHKH B COBPEMEHHOH IHUBHIH3AIWH, croco0ax ONHCAHHA SBJICHHIN
PeabHOIO MHpPA Ha MATEMATHIECKOM S3BIKC,

c(OpPMHPOBAHHOCT HPEICTABICHUH O MATeMAaTHYECKHX TOHATHIX KAK BAYKHEHIIHX
MaTEMaTHYCCKHX MOJEIISX, TMO3BOJSIIOIINX OMHCEIBATL H H3YYaTh PA3HBIE TMPOIECCH H
SIBJICHUST; TTOHHMAHHE BO3MOJKHOCTH aKCHOMATHYCCKOIO MMOCTPOSHHA MAaTEMaTHYECKHX
TCOPHIL;

BIIAJICHHE METOZAaMHM JIOKA3aTeNbCTB U alTOPUTMOB PEIIeHHs, YMEHHE HX MPUMEHSITh,



IIPOBOIUTE JIOKA3aTEIBHEIE PACCYIKICHHUS B X0/ PEIIeHNMs 3a1ady,

BJIAJICHHE CTAHOAPTHBIMHE IIPHEMaMy PELICHHA panHOHANIBHBIX M HppPalHOHANLHBIX,
MOKA3aTeNbHLIX, CTENEeHHBIX, TPHIOHOMETPHYECKAX YPaBHEHHH H HEPaBeHCTB, HX
CHCTEM; HCIOJIB30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM, B TOM YHUCIIE A IIOMCKa
TYTH pElleHHs W HUTIOCTPALAN PEIICHHS YPaBHEHUH H HEPABCHCTB;
chOPMHPOBAHHOCTL TPEJCTABNEHUH 00 OCHOBHBIX IOHSTHSX MATEMATHYECKOIO
aHaTM3a M UX CBOMCTBAX, BIAlIEHHE YMEHHEM XapaKTepU30BaTh MOBEJIEHHE (YHKITHH,
HCIIONB30BaHHE IOJYYEHHBIX 3HAHHH [N ONHCAHHS W aHalin3d pealbHBIX
3aBHCHMOCTEH;

c()OPMHPOBAHHOCTL NPENCTABIEHUE O MporeccaXx W SBICHHIX, HMEHIIMX BEPO-
ATHOCTHBIN XapakTep, CTATHCTHYECKHX 3aKOHOMEPHOCTAX B PEAlbHOM MHPE, OCHOBHEIX
[MOHATHAX 3IEMEHTAPHOW TEOpHH BEPOATHOCTEH; yMEHHMH HaXOJuTh H OLICHHBATH
BEPOSTHOCTH HACTYIUIEHHS COOBITHH B MPOCTEHIIHMX NPAKTHYCCKMX CHTYaLUMsAX H
OCHOBHBIE XapaKTEPUCTHKH CIYUYaWHEIX BEIHYHH;

BIAICHNC HABBIKAMH HCIIONB30BAHHSA TOTOBbIX KOMIIBFOTEPHBIX MpPOrpaMM IIpH
peIIeHHH 3a1ay.

Jlanfiaa JUCHMILTHHEA CITocoOCTRyeT GOPMAPOBAHMIO OOIIMX KOMIIETEHIIH:

OK

. TloHEMATE CYIIHOCTH M COLMAIBHYEO 3HAYNMOCTD ¢cBoeH Oyaymelt npodeccuH, NposBIsaTh

K Hel YCTOWYMBEIA HHTEPEC.

OK

D. OpraHu30BEIBATE COOCTBEHHYIO NEATeNbHOCTD, BRIOHPATh THIIOBLIE METO/bI U CIOCOOBI

BEIIQIHEHAS IpodecCHOHABHBIX 38189, OLIEHHBATh HX d(PQEKTUBHOCTE ¥ KAYECTBO.

OK

3. HpHHHM&TB pemeHyus B CTAHOAPTHBIX W HECTAHOAPTHBIX CHTyalH:AX KM HECTH 3a HHX

OTBEICTBEHHOCTS.

OK
BHII
OK

}. OcyIIecTBIATD TOMCK H HCIIONb30Banie HHpopMaryH, Heodxoaumol s spdexrusHoro
hITHEHHS IPO(eCcCHOHAIBHBIX 38/1a4, NPO()ECCHOHANIBHOIO B INYHOCTHOIO Pa3BHTHS.
8. CamocTosTenbHO OmpedensTh 3agadd NpoecCHOHAIBHOrO M JHYHOCTHOIO pPa3BHTHA,

3aHHMAaThCs caMo00pasoBaHneM, 0CO3HAHHO [IAHMPOBATh MOBLINCHNE KBATH QHKAIUH.

THYE

CII(

Koa

HAT)

COJIEPJKAHUE YYEBHOI AUCHUIIIMHBI
PA3JEJI «Anredpa  HA4a,1a MATEMATHYECKOT0 AHAIH3a»

Beenenne

{areMaTHKa B HayKe, TCXHHKE, JKOHOMHKE, HHOOPMAaLHOHHBIX TCXHOIOIHAX H Ipak-
ckoll medarensHOCTH. Llenn 1 3a7auyy U3ydeHus MaTEMATHKU [IPH OCBOCHHH CIELMaNbHOCTH
D,

AJITEBPA
Pazsurie nougaTHs o ducae

Ilenble W panuoHanbHbIe uncna. JlefcTBHTENbHBIE ducaa. [Ipubnudicennvie Gor4UCTEHLUA.
nAeKCcHble Yucada.

Kopan, cTemenu K 1orapagmsl

opHu M cremeHd. KOpHH HaTypanbHON CTelleHH H3 uHCTa W HMX cBoiicTBa. CTemeHH C
palHOHAIBHBIME MMOKA3aTesiMi, UX coicTBa. CTemeHW C ACHCTBHTEIBHBIMH IOKa3aTe/AMH.
Ceopicmea cmenenu ¢ 0eiicmeumenbHbIM NOKA3amene.

orapudm. Jlorapudm wmcma. OcHoBHOe TOrapHMHUYECKOE TOXKAECTBO. [lecATHYHBIE H
paibHble jgorapudmel. [lpapuia peiicteuit ¢ norapmpmamu. [lepexon k  HOBOMY
OCH{BAHHUIO.

[Ipeobpazopanue anrebpauueckux pripaxkenuil. IIpeobpasosaHue panMOHATBHEIX. Hp-

palfOHAIBHBIX CTEIIEHHBIX, TOKA3ATeBHBIX U TOTapH(OMHEYECKHX BRIPAKEHHH.

IMpakTudeckue 3aHATHS



AlpudMernaeckue NEHCTBAA HAJ YACTIAMH, HAXOXIEHHE NpUOTHIKEHHBIX 3HAYEHUH BETHYHH
¥ rprpemHocTel BbMECICHHE (aOCOMOTHOH H OTHOCHTENILHOM), CpaBHEHHE YHCIIOBBIX
BEIPIKEHUHA.

rqHc/IeHAe U CpaBHeHHe KOpHEH. BEImoTHeHHe paciyeToB ¢ painKalaMHu.

LICHHE HPPAMOHATbHBIX ypaBHEHHH. HaxoxJIeHHEe 3HAYCHMH CTENEHEH C pallHOHalb-
HEIMM IokaszaTersmu. CpaBeenue crenened. [IpeoOpa3zoBaHMs BEIP@KEHHM, COAEpKALLMX
cTengHu. Pertenne nokasaTeIbHBIX YPABHEHHUI.

[MIEHUE MPUKIAIHEIX 3a7a4.

AXOJCIeHNe 3HAYeHHH jorapudma [0 MPOU3BOILHOMY OCHOBaHHIO. [lepexon ot omHoro
OCHQBAaHHS K JpyroMy. BbIUMCI€HHE M CpaBHEHHE JOrapudmoB. Jlorapupmuposanue u
IOTGHIIPOBAHNE BEIPAKEHHH,

[pHGIIKEHHBIE BBIYMCIEH S M PEIICHAA MPHKIAIHBIX 3a1a4.,
errenue JIorapEMUIECKUX YPAaBHEHHH.

L e e |

OCHOBBI TPUTTOHOMETPUHA

OCHOBHEIE [TOHSITHS
Hamuwannas mepa yria. Bpamarensnoe nprxende. CHHYC, KOCHHYC, TAaHT@HC M KOTaHTEHC
quclja.
OCHOBHEIE TPUI'OHOMETPHYECKHE TOKIESCTBA
Popmyrnl npuseserus. PopmyIsl cioxenna. OopMysibl yaBOeHHsE Doparynibl NONOCUHHO20
yend
I[peoGpazoBaHms TPOCTERITNX TPUTOHOMETPUYECKHX BbIPAKEHUH
I[[peo6pasoBarme CyMMBI TPHTOHOMETPHUECKEX (DYHKUUH B [IPOU3BEICHNAE M MPOM3BEICHHS
B qymMmy. Buipasicenue mpueoHoMempudeckux QyHKyuil uepes Man2eHc NONOGUHHO20
apa)venma.
TpuroHOMeTpUYeCKUe yPaBHEH NS U HEPABEHCTBA
[pocTeiimpe TpHTOHOMETpHUECKHE ypaBHeHHs. llpoctefiie TPHTOHOMETPHYECKHE
HEPJBEHCTBA.
(DSparHsie TpUrOHOMETpHYECKHE (PYHKIMH. ADKCHHYC, APKKOCHHYC, aPKTaHIEHC.
[[IpaxTHiecKHE 3aHATHA
RanadHbll METO M3MEPEHHS! YIIIOB BPALIEHHS U CBA3b € TPalyCHOH MEpOH.
()CHOBHEIE TPUTOHOMETPHYECKHE TOXIECTBA, (OPMYIBI CIOKEHHA, YIBOEHHS, MpPeod-
pa3BamHMe CyMMBI TPHTOHOMETPHUYECKHX GYHKIHH B Tpom3BeleHue, npeobpasoBaHue Hpo-
H3B¢IEHUS TPUrOHOMETpHYecknx GyHKuuHA B cymmy. lIpocteHimme TpuroHOMETpHUECKHE
ypagHEeHUs 1 HEPABEHCTBA.
(PGparnble TpHTOHOMETpHYECKHE DYHKIUN: APKCUHYC, aPKKOCHHYC, aDKTAHTEHC.
OYHKIMHU, UX CBOMCTBA U TPAGUKH
Qyrknun. O6J1acTh ONpPEIeiIcHIs ¥ MHOXKECTBO 3Ha4YeHHH; rpaduk QyHKIMH, TOCTPOCHHE
rpadHUKOB (HYHKIAH, 3aJaHHBIX PA3IUYHBIMHU CTIOCOOAMH.
(soiictBa ¢yHKUEHE, MOHOTOHHOCTB, HUETHOCTh, HEYETHOCTH, OTPAHHYEHHOCTH, MEPHO-
n4pocTh. IIpoMexyTke Bo3pacTanws W yObianHA, HamOoJblIce ¥ HAHMCHBIICE 3HAYCHHA,
Touku skeTpemyma. ['papuueckas uaTepnpetarys. IIpiaveps! QYHKIHOHAIbHBIX 3aBUCHMOCTEH
B paNbHBIX TIpOIieccax M sB/eHUsX. ApudMeTHueckue orepandd Han QyHKUEsSME. CroKHAs
yHxIms (kommosurws). [lonamue 0 HenpepouleHOCHIU PYHKYUU.
(O6parabie GysaxmmE. O67aCTh ONpeneieHns ¥ 001acTh 3HadeHWH obpaTHOW (yHKIHM.
['pahuk oOpaTHOH OYHKITHH.
CremeHnble, TOKA3aTeNbHbIe, TOrapE(pMUYECKHEH TPHIOHOMETPHUECKHE (PYHKIHY.

OGparHbIie TPUrOHOMETPUYECKHE (QYHKIHH

Drpenenenns (YHKINE, UX CBOACTBA U rpapuKH.
[Ipeobpasosanma rpaduxop. IlapalienbHENI TEPEHOC, CHMMETpUs OTHOCHTEIBHO OCEi
KOOPIHHAT H CHMMETPHA OTHOCHTENBHO Hadala KOOPAHHAT, CHMMETPHS OTHOCHTENbHO HPSIMOH
V= ¥, pacTsDKeHHe H C)KaTHe BIOIE 0cell KOOpAWHAT.




aKTHYECKHE 3aHITHS

pUMEpB] 3aBHCHMOCTEH MEKIY IEPEMCHHBIMM B pEaJbHBIX IIpoOLEccax H3 CMEKHBIX
mucrurme. Onpenenenne ¢yuaxiuit. Iloctpoenwe u urenwe rpadukoB dyaxiuit. Mecne-
nopapve Gyaxumu. CpoiicTBa NMUHEHHOH, KBaAPATHYHOH, KyCOYHO-JIHHEHHOH W IpobHO-
nuHdiHON ynkuuit. Henpepresubie u nepuomuueckue Qynkiuy. CBoicTBa U rpaukn cuHyca,
KOcHHYCa, TaHreHca W koraHreHca. OGpaTtubie QyHKIEM W wX rpaduxu. OGpaTHbIE
TpurpHOMeTpHueckue GyHkuuu. llpeobpasosanus rpaduxa ¢yuxmun. [Mapmonnueckue
kosiepanws. [Ipuknannele sanaqn.
OKa3arelbHble, TOrapa(QMIIECKIE, TPHTOHOMETPHHECKHUE YPABHEHUS W HEPABECHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

[locnenosarensnocta. CrocoObl 3alaHusi M CBOMCTBA YHCIOBBIX I10OCIEIOBATEIbHOCTEH.
Ilongmue o npedene nocnedosamenvHocmu. Cyujecmeoganue npedena  MOHONOHHOI
oepaiudentotll nocredosamensrocmu. CyMMHpOBaHHE IOCIeNOBaTeNbHOCTEH. beckoHeuHO
yOBIBatomas reoMeTpuieckas IPOrPeccus U ee CyMma.

[lpousronuas. IloHdTHE O MPOU3BOMHON (YHKIMH, €€ IeOMETPHUUECKHH U (UINUECKHil
CMBI¢I. YpaBHeHME KacaTenbHOH K rpaduky (yHxumu. [IpousBoxuble CyMMBI, pPa3sHOCTH,
npoyseeneHus, dacTHele. lIpom3BomHBIE OCHOBHBIX 27neMeHTapHbBIX OGynxnwmit. [[pumenenne
IIPOK3BOJIHOM K HCCIEeNOBAHUIO (DYHKIMA W TOCTPOSHHIO TpapHKoB. [1poussodHsie obpammnoil
Gynryul 1 KOMNOZUYUU PYHKYUU.

[lpuMepsl HCHONB30BaHHA INPOM3BOAHOHN [UIA HAXOMKJSHHMA HAHIYYIIEro pEIIEHHs B
IIPUKIANHEIX 3amadax. Bropas MpoM3BOJHAA, €€ TeOMETPHHYECKUH M (QU3MYECKHH CMBIC]L.
Haxl}meHHe CKOPOCTH JUIA IIpoliecca, 3aJaHHOro (popMyJIoi U rpa(uKoM.

[leppoobpasnasa u mHTerpan. IIpuMeHeHHE ONpPEAEIEHHOrO HHTErpaja s HaxOXKACHHA
mioniaan KpuBoauHelHou Tpaneiwu, @opmyna Hetorona—JleiOruna. [IpuMepsl IpuMeHeHMs!
UHTErpaia B (PU3UKe U FeOMETPUH.

[lpakTHueckne 3anaTHs

YpcnoBast mociaenoBaTeNbHOCTh, CHOCOOBI €€ 3aaHMsl, BBIMUCIEHHS WISHOB [0CTENO0-
BareficHocTH. Ilpenmen mocnenoparensHocTd. beckoneuHo yOBIBalOIAS TreoMeTpHUecKas
IIPOI[PECCHA.

[lponsBonnas: MeXaHHYECKHH H TEOMETPHIECKHUI CMBICTT TPOH3BOTHOM.

Mpaerenue xacatensHOH B oOmem Buje. Ilpasuna u Qopmynsl guddQepeHnrpoBanus,
Tabnyia IIPOM3BOAHBIX SJeMeHTapHBIX OQyHknuMH. Mccnenosanue (QYHKIHH C IOMOLUIBIO
npoy3pomuoit. Haxoxmennme Hambonpmiero, HAWMEHBINETO 3HAYEHHA W IKCTPEMAaJbHBIX
3Ha4EHHH QYHKITHH.

Huterpan u neproobpasHasg. Teopema Hertotona—IJleiitbuuna. [IpiuMmeneHue MHTErpaia K
BEIMHICIICHHIO (PH3M9YECKHX BEJIHYHH M ILIOMAzeH.

YPABHEHWS 1 HEPABEHCTBA

MpaBHeHHs H CHCTEMBI ypaBHeHHH. Panuomanpuble, HppalHOHANbHEIE, [IOKa3aTeNbHBIE H
TPHIPHOMETPUYECKHE YPABHEHAA B CHCTEMEL

PRBHOCHITEHOCTE YpaBHEHUI, HEPABEHCTB, CHCTEM.

(cHOBHEIE MpHMEMBI MX pellneHus (pasnoXXeHHe Ha MHOXXHTENH, BBEIEHHE HOBBIX HEH3-
BECTHBIX, II0ICTAHOBKA, rpaHYCCKHH METO).

Hepapencta. PanmoHaibHble, HpPPalMOHANBHBIE, I[10KA3aTENbHLIE W MPUZOHOMETIPL-
yecryienepaseHcTBA. OCHOBHBIE TPHEMBl HX PELISHHUS.

Hcnoap3opanue cBOHCTB H rpadukoB (QYHKUHI IpH peIlCHHH YPaBHECHHH H HEPABEHCTB.
Metpn wuHTepBasNoB. I300pakeHMEe HAa KOOPAMHATHOM IUIOCKOCTH MHOJKECTBA pEIICHAN
ypaHHeHHil U HePaBEHCTB C ABYMS TIEPEMEHHBIMH U HX CHCTEM.

[puxnanusie sagaan

[[puMenenre MaTeMaTHYECKHX METONOB JUIA PEIICHHA COACPIKATE/IBHBIX 3aJad H3 pas-
THYHBIX 00NacTel HAYKW ¥ TPAKTHKHA.




WpTepnperanus pe3ynbTara, yaeT pealbHbIX OTPaHHICHHU.
AKTHYIECKHE 3aHATHS
Kbpuu ypasuenuii. PABHOCHIIBHOCTS ypaBHeHHH. [TpeoOpasoBanne ypaBHEHMIH.
HOBHBIE IPHEMEI PEIeHns ypaBHeH:H. Perienne CUCTeM ypaBHeHU .
OJIb30BAHAE CBOUCTB ¥ rpahHKOB (YHKIIMH [ pelIeHus ypaBHEHHH H HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN
DneMeHTEI KOMOHHATOPHKH
OCHOBHBEIE TOHATHS KOMOHMHATOPHKM. 3aJady Ha MOJCYET HYHC/a pa3sMENleHHH. repecTa-

HOBOK, codeTaHmii. Permenwe 3amay Ha mepeGop BapmantoB. Mopmyma OGunHoma HeoTOHA.
CsotljcTBa 6uHOMHHAIBHEIX Koo dunnentos. Tpeyronpuuk [Tackans.

DJIeMEHTH TEOPUH BEPOATHOCTEH
CpObiTHe, BEPOSITHOCTH COOBITHS, CIIOKEHHWE W YMHOXEHUE BeposTHocteid. [loHsATHE O

HE3apHCUMOCTH coOoituit. JlMCKpeTHas ciydalHas BeNUUYMHA, 3aKOH €e pachpeneseHus.
YycijoBble XapaKTEPHCTHKH MCKPETHOM ciydaliHod Benmumubl IloHATHe 0 3aKome OOJbLIMX
YHCefT.

DNEMEHTE MaTeMaTHYeCKOH CTaTHCTHKH
Tpencrasnenne nadabrx (Tabrmmbl, JuarpamMmsbl, rpaduks), reHepajibHad COBOKYIHOCTE,

BEIOQpKA, cpenHee apudmerHdeckoe, MenuaHa. IlomartHe o 3amadax MareMarAYEcKOH
CTATHCTHKH.

Pernexne mpakTudecKux 3a7a4d ¢ IPEMEHEHHEM BEPOATHOCTHEIX METOI0B.
IpakTuueckue 3aHATHS
Wcropust pa3sBHTAS KOMOMHATOPHKH, TEOPHM BEPOATHOCTEH ¥ CTATUCTUKH M UX pOIbL B

pasIpUHBIX cdepax YeNOBEUeCKOH JkusHeneaTenpHocTH. [Ipasuna xombunaropuxu. Pemrenne
KOM@WHATOPHBIX 3ajad. PasMelleHus, COYeTaHHs M IepecTaHoBKM. bunom HbioToHa n
TpeyronsHuk [lackans. [Ipuknanaee 3agaym.

Knaccudeckoe ONpeneneHHe BEpOATHOCTH, CBOHCTBA BEPOATHOCTEH, TeopeMa O CyMMme

BeposTHOCTEH. Bhrumcienue BepostaocTei. [Ipukianuele 3amadn. [Ipencrasienne 4HCIOBBIX
nauyeIX. [Ipuknansaeie 3agayun.

— = =
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IpumepHbie TeMbl pedepaTos (I0KIA10B), HCCIEA0BATENbCKHX MPOEKTOB

HernpepeBEble 1pobu

[ [puMeHEeHHE CIOMKHBIX TIPOIEHTOB B JKOHOMAYECKHX pacyeTax
[lapannensHoe NPOEKTHPOBAHHE.

CpenHue 3HAYCHNUSA M HX IPHMEHEHUE B CTATUCTHKE.
BexTopHOE 3a1aHHe IPAMBIX H INIOCKOCTEH B IIPOCTPAHCTBE.
CroxeHre rapMOHUYECKHX KonmebaHui.

[ ‘padugeckoe peleHHe ypaBHEHHH U HEPABEHCTB.

[ [paBITBHBIE K TOIYTIPABAIbHBIE MHOTOTPAHHUKA.
KoHNYeCKHE CeUeHMA B HX IIPHMEHEHAE B TEXHHKE.
[TonsaTue nuddepeHinaza U ero MPUIOKEHMS.

(CXeMbl MOBTOPHBIX HCIIBITAaHUH bepHyim.

[iccrenoBaHue ypaBHEHHH M HEPABCHCTB C MAPaMCTPOM.

PA3JEJI «'TEOMETPHSI»

Beenenne




MaTemMaTika B HayKe, TEXHHKE, OSKOHOMEKE, HH(QOPMAIMOHHBIX TEXHONOTHAX M
NpaKfA4eCcKoii JEATEIBHOCTH. Ilenu u 3a7a99 W3YIeHHA MATEMATHKH [1PH OCBOCHHHU npodeccuit
CITO| u cneuumansnocteii CI1O.

I'EOMETPHUA
IIpamete u nAOCKOCMU 8 RPOCHIDAHCINGE
BsanMHOE DACIOJIOKeHHe IABYX NPAMBIX B mpoctpaHcTse. ITapajiienbHOCTh psAMO¥ |
nnockoctd. IlapaliensHOCTh IUIOCKOCTeH. I[lepreHauKymsIpHOCTE MpPAMOH M MJOCKOCTH.
IleprieHIUKYIIP ¥ HAKIOHHASL. YTOJI MEXKIY IpAMOH M MIOCKOCTBEO. [Byrpannsiil yrod. Yron
Mexkfly rockocTsaMH.  IlepmeHIuKyIIpHOCTE  JBYX mrockocTeit.  'eoMeTpHyecKHe
npeofpasoBaHus ~[POCTPAHCTBA: [APAUICNBHBIH  MEPEHOC,  CHMMETPUi OTHOCHTEIbHO
nnogkocT.  [lapamtensHoe — mpoexruposanme.  [Lrowade 0pMO2OHATLHOU  NPOCKYLU.
N3ofpaskenne IpoCTPAHCTBEHHBIX (PUTYP.
Muozozpannuxu
Bepuunsl, pebpa, rpaHd MHOIOrpaHHMKA. Paseepmra. Mrnozozpanivie yanei. Bvinykivie
mnodoepannury. Teopema Oinepa. Tlpusma. IlpsMas W HAaKJIOHHAs MPH3MA. [IpaBunbHas
npuima. [apammeneminen. Ky6.12 Tupammna. [IpaBunbHas mupamMuia. YceueHHas MUpaMuia.
Terpasnp. CuMmMeTpun B KyOe, B MapajLIe]CIMICAE, B IPH3ME H MHPAMHNE. Ceuenus KyoOa,
mpuiMbl W nupamuael. [IpencTapneHie O MPaBMIIbHBIX MHOIOrpaHHHKAX (teTpasape, kyde,
OKTEPIpE, JOHe-KadApe U HKOCAsIpe).
Tena u noéepxxocmu epaieHun
LlummEap W xomyc. YcedeHHBIH koHyc. OCHOBZaHHE, BBICOTA, boxoBas MOBEPXHOCTD,
oGpdsyromasn, passeprka. OceBble CEUeHHs U CEUSHMs, MapajuleNbHbIe OCHOBAHMIO. [llap n
cepa, mx ceuenus. KacarenbHas INIOCKOCTh K cepe. MsMepeHns B reOMETpHH O6bem H ero
nam¢penne. Muterpansnas (opmyla oObema. Dopmyiibl obbema kyba, HPAMOYTOJBHOTO
nap4IuIeenue a, IPU3MEL, NEIMHAPa. DopMynsl o0heMa MUPaMuibl M KOHYCa. ®opmy.ibl
naofuazy MoBepXHOCTeH mumHApa W Komyca. @opMymsl oObema Miapa U IJIOMAH cepsl.
T[TomoGue Ten. OTHOMEHUS MUIOImaael IOBEPXHOCTEH U 00BeMOB TTOI00HBIX TEJl.
Koopounamel u exmopul
TIpsvoyronbHas (IeKapToBa) CHCTEMA KOOPAMHAT B IPOCTPaHCTRBE. QopMyrna pacCTOSHHS
Mex{y mByMst ToukaMy. YpasHeHus chepsl, n1ockocmu u npavotl. BexTopeL Moayns BeKTOpAa.
Pas¢ucTBo BekTOpoB. CIIOXKEHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha HHCIO. Pasnomxkenue
pexfopa 10 HANpABIECHHAM. YTOX MexIy mByMs Bek- Topami. [Tpoexius BeKTOpa Ha OCb.
KodpauuaTel BekTopa. CKAJISPHOE NPOM3BEJICHHE BEKTOPOB. kcronnioparnue KOOpAHHAT H
BEKTOPOB IIpH PelneHHH MATEMATHYCCKHX H I[IPHEKIaOHbIX 3aldat. HpaKTI{T—lECKHE.‘ 3AHATHA
IIpy3HaKky B3AEMHOTO pPACTONOMEHHS MPSMEIX. YTON MEXIY MPIMBIMH. Bzaumuoe
pacfloNoKeHUe MPsAMbIX B IOCKOCTEH. [lepneHIuKynsap ¥ HakIOHHAT K IJIOCKOCTH. Yron
y MPSMO M IITOCKOCTBEO. T€OpeMbl O B3aHMMHOM PaCTONOKCHHH [PSIMOI M TIJIOCKOCTH.
eMa O Tpex [epHeHAMKynmspax. [lpusHaku ©  CBOMCTBA  HApajUICIbHBIX 1
eHIMKYJSAPHBIX IUIoCKocTed. PaccTodmme OT TOUKH 0 INIOCKOCTH, OT IpAMOit 110
KOCTH, PAcCTOSHHE MEXIY IIOCKOCTAMH, MEKAY CKPCIIHBAIOLIMMHCA MPAMBIMU, MEHKILY
3BONMBHEIME (DECYpPAME B TMPOCTpaHCTBe. [1apanienbHOe NPOSKTHPOBAHME H €0 CBOHCTBA.
Tedpema o niowadu OpMO2OHANLHOL NPOEKYU MHO20Y201bHUKA. B3aiMHOE DACIOJIOKCHHE
npdcTpadcTBeHHbIX (Guryp. Pasinynbie BHIBI MHOTOTPAHHHKOB. Mx wmsobpaxenus. CeueHus,
paspepTkH MHOTOTPAHHUKOB. ILnomams MOBEPXHOCTH. BHIEI CHMMETPHE B I[IPOCTPAHCTBE.
CHMeTpHst TeJT BPAIICHHA B MHOIOTPAHHHKOB. BhIUHCIeHHE TLTOMANEH 1 00beMOB. BeKTOpSI.
TleffcTBust € BekTopamm. JlekaproBa CHCTEMa KOOPJAMHAT B MPOCTPAHCTBE. VpasHeHue
OK[]y’)KHOCTH, Cc()epbl, MIOCKOCTH. PaccTosHHE MEMTY TOUKaMH. JleficTBuss ¢ BEKTOpaMH,
sampEEBIME  KoOpAMHaTamu. CKaJsSpHOE NpPOH3BE/IEHNE BEKTOPOB. BekropHoe ypaBHEHHC
psMO# ¥ TI0CKOCTH. MICronB30Banne BEKTOPOB IPH JOKA3aTeIbCTBE TEOPEM CTEPEOMCTPHM.
JInfi BHeAyIAMTOPHEIX 3aHATAH CTYJEHTaM Hapsly ¢ pelleHHeM 3a1ad M BEIIOTHEHHA
TP4KTHUECKUX 3aIaHIH MOXKHO IIPEIOKHUTE TEMbI HCCIIEIOBATEIBCKAX H pedepaTHBHBIX PaboT,
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I MOI'YT OBITH Kak HHAHBHOYATbHBIMHE 3a0dHUAMH, TAK M I'PYHOIIOBEIMH ST COBMECTHOI'O
DIIHEHHWA HCCIICTOBaHHA.

Hpunsteprvie memol pehepamos (00k1ad08), HCCNE006AMENbCKUX HPOCKINOE
paliIeIbHOE MPOEKTHPOBAHKE,

KTOPHOE 3aaHHe NPAMbIX A IIOCKOCTER B [IPOCTPAHCTBE.

ABHITLHEIE M TTOJYIIPABHIILHEIE MHOTOTPaHHUKH,

[IIECKHE CeYEHHS H UX IIPHMEHEHHE B TEXHHKE.

TATHYECKOE IINITAHUPOBAHHUE

peaH3anu coepiKaHus 001meo0pa3oBaTeNbHoN yuebHol aucnummuae! «MaTteMaTHKay B
enax ocsoenud OIIOII CITO ra 6a3e ocHOBHOTrO 061IET0 00pa30BaAHA C HOIYYEHHEM

cpeduero obmero obpasosanus ([IIMTKPC)makenmaabHast yaeOHas HArpy3Ka 00yUarOIMXCs

cocT]
06pe

ABIIseT 110 crenuansHocTaM CIIO ecTecTBEHHOHAYYHOTONPOMHIL NPOHECCHOHATBHOTO
soBaHuA - 234 yacos. U3 Hux ayauropnas (o6s3arensHasn) Harpyska obydaionmxcs,

BKJIH)Yas NPAKTHYCCKHE 3aHsTHs - 1 509ac0B; BHeay IMTOPHAs caMOCTOSTeIbHAas padoTa
CTY/leHTOR - 784acoB.
Pasjlen: anredpa m Ha4aj a MATEMATHYECKOI0 AHAJIH3A
KomanuecTBo 4acos
o0s3aTenbHOM
nfpp g Koncynbra
Ne ayIauTOPHOR Harpy3kn
pa3mgna HaumeHoBaHue pas3nenos 1 Tem uum(Camoc
ypoka B Tom uucne
TeMEl T. Pab)
Bceero | Teop
ITpakt
1 rype
1 1-2 | Beenenne 2 1 1 1
1 1 PaboTa C
I} 1 Beenenue (uenu v 3anaqn npeamera) KOHCNEKTOM
()
1.2 2 BxoaHas guarHocTHka | 1
2 3-10 | PazsuTHE NOHATHS O 4HCJE 8 6 4 4
1 Pabota ¢
BIE 1IEITb
7. 3 Ha;rypanbﬂ LEJTBIE M PALMOHATBHBIE YHCTa 1 1 P——
JeHcTBUA Ha/l HUMH. )
2 4 CrerneHb ¢ HaTYPaIbHbIM, LIETbIM H 1 1
PaLMOHA/IbLHBIM MOKA3ATENEM ¥ €6 CBONCTBA.
OrtHommenue. [ponopuusa. OcHOBHOE CBOHCTRO | 1 Pewenue
2. 3 0.5
MPONOPLIMH. 3ana4 (0.5)
1 Pewenie
2.4 6 IMpouenTei. Pewnenue 3anau. | sanay (0.5)
! Pewenue nuHeHHBIX, KBaApaTHBIX U 2 2 Peienue
2 7-8 0.5
OHKBaZpaTHBIX YpaBHEHHH. sagauy (0.5)
PenieHue TUHEHHBIX W KBANIPATHBIX HEPABEHCTR.
2.0 9 MeToa UHTepPBRAJIOB. 3a4ET 110 METOI, 1 | SeHA
i P ' - 3anay (0.3)
UHTEPBAJIOB.
2.f IloaroToBka K KOHTpO/bHOH pabote Ne ] 1
2.8 10 | KontponbHas pabora Ne 1 1 1




11-

25 Kopun, crenenn u orapugpmbi 15 10 18 8
11 Pabora ¢
12_ CTeneHb ¢ OeCTBUTEABHBIM MOKA3aTeneM. 2 1 1 KOHE{[}!ESI;TG M
Pabora ¢
13 | IokaszarenbHas QyHKLHS, e CBOHCTBA 1 rpadui. 1 1 KOHCMEKTOM
(0.5)
14 | TTokasarenbHble YPABHEHMS. 1 I Reciors
3amay (1)
Pewiexne
15 | TlokasarenbHble HEPABEHCTBRA. I 1
3amgad (1)
[loaroToBka k KOHTporIbHOH pabore No 2. 1
16 | Konrposnenas pabora Ne 2. 1 1
17- | Onpenenenue norapupma. Obnacte onpeeneHns FamOmIL
18 | morapubma. 2 1 ] KOHCMEKTOM
(0.5)
19- } Pabora ¢
20 CeoticTea norapupma. 2 1 1 KOHCNEKTOM
0.5)
21 | Jlorapudpmuaeckas pyHKLHS. 1 |
3. 2223_ JlorapudMuUecKHE YPaBHEHHUS. 2 1 1 E:E”;':"IH{:;
~ Pewenne
. 24 | Jlorapu(mMu4ecKkHe HepaBeHCTBA. 1 1 sazak (1)
3. [MomroToka K KOHTpOBHOH pabore Ne 3. 1
3. 25 | KonrponbHas pabora No 3. 1 1
242_ OcuoBBI TPHTrOHOMET P 17 9 3 10
26 TpuroHomeTpuyeckie QYHKLIMH YHCIOBOrO 1 1
apryMeHTa.
27- | 3aBHCHMOCTb MEIIY TPUTOHOMETPHUYECKHMH i Paoonx N
2 1 1 KOHCAEKTOM
28 | dhyHKOMSAMEA OIHOTO M TOIO JKE aprymMeHTa )
29. Pabotac
30 OcHOBHBIE POPMYJIbI TPUTOHOMETPHH 2 2 KOHCMIEKTOM
(1)
31- : 2 7
32 Pernenue 3amayu 2 2 |
33 DYHKLUMK y =SINXH Y "COSX, WX CBOMCTBA H 1 ] Pewenue
rpauku 3anayq (1)
34 DyHKIHK Y =tgxn y =ctgx, UX CBOHCTBA M I '
rpahukH
[Toaroroska k KOHTpobHOI pabore Ne 4 1
35 | KontponbHas pabota Ne 4 1 |
; Pewenue
36 | ApKcuHyc HHcna a. Y paBHeHHe sinx=a | 1 SN
37 APKKOCHHYC UMCIIa a. YpaBHEHHE ! 1 Pewwenie
cosx=a 3anay (1.3)
3anain
MOBbILIEHHO
38 | ApkTaHreHc yucna a. YpaBHEHHS tgx=a U ctgx=a 1 1 P
(0.5)
39- WHansuoyan
41 PelleHHe TPUrOHOMETPHHECKUX YPaBHEHHH 2 2 bHbIE
sanavia (1)
PelneHue TPHTOHOMETPHHYECKMX YPaBHEHHH | 1
1 IMoaroToBka k KOHTponabHoM paboTe Ne 5 l
4 42 | KonTponeHas pabota Ne 5 1 1




5 4532- ®yaxumun 1 rpadukn 10 5 5
" 43- | Oynxm. ) | Picws;mecn{
! 44 [ToHsiITHE O HENPEPbIBHOCTH (hyHKUMH crpaska(l)
51 45- | Cro#ictsa (ynkuun. I'paduyeckas HHTEp- 9 5 Pelienue
48 npeTaLs. 3anady (1)
Cpotictea  dynkumn. I'pauyeckas  HHTEP- 2 9
rpeTaLus.
5.3 42.91_ OGparHble (yHKIMH 2 KOH((;F)[E -
O6parHble QyHKIHH 1 1
5.4 [ToAroTOBKA K KOHTpOJibHOH paboTe Ne 6 |
3.3 52 | KourponsHai padora Ne 6 1 1
6 i‘:’; Hauama MAaTEMATHYECKOr0 AHAIH3A 18 9 8
6.1 53 [MonsTHe, cnocoObl 3a1aHKs 1 crioﬁc'ma |
YMCJIOBBIX MOCIEA0BATE/IBHOCTEH,
6 54 CyMMHpPOBaHHE MOCIEN0BATENbHOCTEH. l
6 55 BeckoHeuHo yObIBaONIas reOMETPHYECKaAA 1 1 Pemenne
i nporpeccus u ee cymMma. sanau (1)
6.4 56 | TlouaTwe 0 MPOM3BOAHOMH (PYHKIHH. 1
6.5 55-';_ Tpou3ssonHas crenenHol GyHKUMH 2 I KOHC?;'{T(O'
6k 59 [Tpou3BOAHBIE CYMMbI, Pa3sHOCTH, | 1 Pewenue
i MpoK3Be/eHH . YACTHOI . samau (1)
6.F 60- | Tlpou3Bo/IHEIE OCHOBHBIX 3/1€MEHTAPHBIX Pewenue
; - 2 |
61 GyHKImH. sagauy (1)
HMuousuLyan
6.8 62 | TeomeTtputecknii U GUIHUECKHAH CMBICI 1 bHOE
sananue (1)
6.p 63 | YpasHenue kacarenso# k rpaduky QyHKLMA. 1 Koncnext(1)
6.10 64- | IlppMeHeHHe MPON3BOAHON HCC/IeIOBAHHIO - | Koncnext(0.
' 66 | GyHKUMA M noCTpPOSHUIO rpaduKoB - 3)
[MpuMeHeHWe  MPOM3BOAHOW  MCCIIEAOBAHHIO 1 1
(byHKIMH W MOCTPOEHHMIO rpauKoOB
6.11 67- | Ucnonp3opaHna npou3BOAHOM IS HAXOXKIEHHA 7 , PeweHue
i 68 | HauIyYLIEro PelIeHHs NPUIUIALHBIX 3a1a4ax. sanay (1)
Bropas npon3BoziHas, ee reoMeTpHIECK il H
6.12 69 | dusuueckuii cmeica. Haxomaenne ckopocTH At 1
npoliecca, 3a4aHHoro GopMynoii 1 rpaduKoM.
6.]3 [ToaroroBka K KOHTPOJbHOH pabore Ne7 1
614 70 KouTponbHas paboraNe7
. 3 1 1
(ImdpdhepeHLrpoBaHHELd 3a4€eT)
T 1-10 | MuTerpan u ero npuMeHeHie 10 6 5
PaboTa ¢
71 1-2 | IlepBoobpasuas u NpaBUia ee HAX0WKACHUS. 2 1 KOHCNEKTOM(
D
72 3-5 | Mnrerpan. @opmyia HetoToHa JleibHuLA. 2 1 Sggﬁ;g?
Hnrerpan. ®opmyna Herorona JleiibHuLa 2 2
13 T[IpuMepHl IPUMEHEHHS HHTerpaa B U3HKe U Coo0lLenne
3 6-9 2
rEOMETPHH. (1)
[IpuMepbl NPUMEHEHHA WMHTErpana B (H3HKS H 1 !
reOMeTpUH.
14 [ToAroToBKA K KOHTPO/BHOI pabore Ned |
1.5 10 | KourponeHas paboraNe8 1 1




1-
8 12 0 KomOnuaropuka 10 5 5 5
PaGora ¢
8.1 11 | OcHOBHBIE MOHATHA KOMOUHATOPHKH 1 l KOHCTEKTOM(
1)
82 12- | 3amaum Ha moacHeT YKca pasMELICHHH, 2 | | PereHue
’ 13 MepecTaHOBOK, COYETaHMH sanau (1)
Wuausuayan
8.3 14 | PemeHue 3anay4 Ha nepebop BapuaHTOB 1 1 bHbIE
sanpaun( 10
Th
8.4 136 Mopmyna 6uroma HeroTOHA 2 1 1 KoucnexT(1)
17- -
8.5 18 CeoiicTBa GUHOMHANBHBIX KO3(Q(PHLIHEHTOB 7l 1 1
10. Pabotac
8.6 20 Tpeyroasuuk [lackans 2 1 1 KOHCMEKTOM(
21- | DaemenTol TeopHH BeposITHOCTEI H
9 = 10 4 6 4
30 | maTemaTH4eCKOi CTATHCTHKH
21- PeweHue
2 2 :
9.1 75 Co6BITHE, BEPOATHOCTb COOBITHA 2 2 sansnit)
CrnoxeHue 1 YMHO)KEHHE BEPOSTHOCTEH. 2 2
CroskeHHe H YMHOKeHHE BEPOSTHOCTEMH. 2 2
9 26- | IlpencrasieHue ganHbX (TaOIHLE, 3 5 : PaboTa no
i 29 | nuarpammbl.rpaduxm). rpynnam (2)
TIpencraBieHue JaHHbIX (rabnuubl,
JuarpaMMbl.rpaduKm).
9.5 [loaroToBka K KOHTposibHOi pabore Ne9 |
9.4 30 | KonrponbHas pabora Ne9 1 1
31-
10 48 YpaBHeHHs H HEPABEHCTBA 18 5 13 9
31- PewueHie
101 36 PeuieHne TEKCTOBBIX 3a1a4 2 1 1 g
Penrenue TeKCTOBBIX 3a1a4 2 2
Pewenne TeKCTOBBIX 3aaad 2 2
10l 37- | Pewenune HppaLHOHaIbHbIX, IOKA3aTeILHBIX H 10 5 PeweHue
46 | norapud)MuyecKUX ypaBHEHHH. “ 3anau (5)
PemieHne HppanMOHalbHBIX, [OKA3aTENBHEIX H P 2
norapud)MUYECKUX YPaBHEHUH.
Pemmenue MppalHOHANBHEIX, [OKA3aTENBHBIX U 5 5
norapu)MHIECKHX YPaBHEHHH.
PelneHne uppalMOHANbHBIX, TMOKA3aTElbHbIX H . "
norapuMHUECKHX YPaBHEHHH. - &
PelieHye MppaLvOHalbHBIX, [OKA3aTe/IbHbIX H = 5
norapuMHYECKHMX YPaBHEHHUH. - =
47- Pewenue
e J 4 "} F’
14.3 48 PelueHue reoMeTpHyecKrx 3aay r 2 sazas (1)
Hroro 118 58 60 59
o PKOHYAHHA KYpCa NPOBOJNTCH IK3AMeEH .




Pazjien: reomerpus
Konu4ecTBo yacos
Lluhp No OGHSETEU.I'IBHOFI KoncyneT
pasfena ypo-lca HaumeHoBaHMe pa3jiesioB 1 TeM ayauTOpHOM Harpy3ku | auuu(Cam
TeNIbI B ToM uncne oct. Pab)
Beero
Teop. | Ilpakt
I Kypc
1 IIpsiMble H IIOCKOCTH B IPOCTPAHCTBE 10 3 2 3
1]l Hapanneavnocmy ¢ npocmpancmee 4 3 1
12 AKCHOMBI CTEPEOMETPHH, ) BzaumHoe 5 7
pacmosioyKeHHEe MPsIMBIX H NJ10cKocTel
3.4 [MapannensHocTs  npsAMOH W MIOCKOCTH. | |
[TapanieBHOCTE MJIOCKOCTEH, CBOHCTEA
g:g [TpakTHueckas pabora 1 1
1P Hepnenduryaaprocnts ¢ Hpochparicimee 6 5 1
9-10 | IlepnenguxyIspHOCTH OPAMOH H MIOCKOCTH. 1 1
11- | [lepneHauKynsp WM HaKIOHHAd K T[JIOCKOCTH, 1 i
12 | paccTOsiHKE OT TOYKH [0 MJIOCKOCTH
13- Yron  Mexngy — nOpaMoil M TUIOCKOCTBEO.
14 JIByrpaHHblid yron. Yroil Mexay MI0CKOCTAMM. 2 2
[lepriennKkynsipHOCTD MI0CKOCTEH
['eomeTpuueckue mpeobpazoBaHua NMPOCTPAHCTBRA:
napajinensHbIi nepeHoc, CHMMETpHA
15- | oTHOCHTENBHO TUIOCKOCTH. [MTapannensHuoe 1 1
16 | mpoekTtvpoBanue. [lnowanbs  OpTOroHaNbHOH
npoekuuu. F3o0paxkeHHe MNPOCTPAHCTBEHHBIX
(uryp
17-
19 [Npakrhueckas pabora 1 1
2 Koopanuartel i BEKTOpbI 8 7 1 6
2212- Bekropsl. Moyl BekTopa. 1 1
23- -
2 JeHcTBHS Hajl BEKTOpaMHK 1 ]
25-
26 PaznosxeHue BexTOpa 1o HanpaBIeHHAM ] |
27- | IlpamoyronpHas (aeKapToBa) CHCTEMa KOOPAHHAT 1 1
28 | B npocrpancTse. KoopauHatel BekTOpa
29. Yron wmexnay asyms Bektopamu. Ilpoekuus
30 | BekTopa Ha  oCh. CkanspHoe Tpou3BeJeHUE 1 1
BEKTOpPOB
31- . 5 2 9
12 YpaBHenue cdepsl, MIOCKOCTH U MPAMOIL. 2 2
33- "
34 [Mpakru4eckas paboTta Hcnonbsosatue
35. | KOOpAMHaT W BEKTOPOB  MpH ) pELIEHHH 1 |
36 | MATEMATHUECKUX M MPUKNAIHBIX 32724,
4 MuororpasHuKn H KpYyrJibie Tela 20 14 3 8
341 MuororpanHuIKH 6 5 1
37- | Ilowarue mHororpannuka. Ilpusma. Ilpamas wu 9 5
38 | naxnonsas. IlpaBunbHas npusma.
38- [Tapannenenunen. Ky6. CeueHus kyba, npusmel. )
39 [Mupamuna npaBuibHas M yceueHHasi. CeueHus 3 3
MHUPAMHIbI




41-

:?‘;2_ IpakTuyeckas pabora 1 |
44
3.8 Tesa ¥ MOBEPXHOCTH BpallleHHAs 6 5 1
Jfﬁ_ [uauHap, CeHYeHH UHIHHAPA 2 2
fg Konyc, ceuenns konyca. llap, chepa, nx ceueHus 3 3
49-
50 [Ipakruueckas pabora 1 1
|33 M3mepenisi B reoMeTpuu 8 7 1

51- | obbema.

O6beM 1 ero U3MepeHHe, HHTerpaibHas Gopmya
Obrem kyba, OPSMOYrobHOrO

2 2
52 | mapajjenenunena, npu3mbl
TTnowans MOBEpXHOCTH M 00 beM UHIIHHAPA
53- | Ilnomane moBepXHOCTH M 00BEM KOHYC 5 5
54 | [nowans moBepXHOCTH cepbl H 0ObeM Lapa
55- | Ilopobue Ten. OTHoLLeHKE nuoutaned 3 3
56 | mosepxHocTel H 06BEMOB Tell.
ol-
62 [TpakTiveckas paboTa 1 1
HTtoro 38 32 6 19

Io okoHYAHHHE Kypca NPOBOAUTCS IK3AMEH .

XAPAKTEPHCTHKA OCHOBHBIX BUAOB YUEBHOHJIEATEJIBHOCTUA CTYAEHTOB

Pasden: aarebpa B HAYAIA MATEMATHYECKOT0 AHAIN3A

Copepixanue obydeHus

XapakTepUCTHKA OCHOBHBIX BHIIOB A€STEIbHOCTH CTYEHTOB
(Ha ypoBHe yueOHBIX AeHCTBHA)

Brejienue

O3HAKOM/ICHAE C PONBIO MAaTEeMaTHKH B HayKe, TEeXHHKE,
3KOHOMHUKE, HHPOPMAIMOHHBIX TEXHOIOTHAX H IIPAKTHYCCKOH
nestenpHOCTH. (O3HakoMieHWe C LM M 3a1adamu
H3ydCHHS MATEMAaTHKH TIPH OCBOEGHHMH Ipogeccui CIO =n
cinenmansrocteit CI1IO

AJITEBPA

PasguTHE MOHSITHL O YHCIE

BemosiHeHHe apH(QMETHIECKUX neficTBUA HAaO YHUCIAMHA,
coueTasi yCTHBIE M IMCBMEHHBIC IPHEMBL.

Haxoxaenue npuOIIDKEHHBIX — 3HAYCHHH — BEJIMYUMH W
HOrpeIIHocTeH BBITHCJIEHUIT (abcosroTHOMN W
OTHOCHTEJIBHOI); CDABHECHHE YHCIIOBEIX BEIPAKCHHH.
Haxoycmenne ommO0OK B Ipeo0pa3oBaHHIX K BBMMHCICHHAX
(OTHOCHTCSI KO BCeM ITYHKTaM IPOrpamMMbl)

KopHu, CTENEeHH, norapr(hMbl

O3HAKOMIIEHHE C TOHATHEM KOPHS /-1 CTENEHH, CBOCTBAME
PATHKATOB K IPABUIAMI CPABHEHHUS KOPHEH.
@opMyTHpOBAHHE ONpEeNeHns KOPHS M CBOUCTB KOPHCH.
BuIYmclIeHHe W CpaBHCHHE KOpPHEH, BBIIOJHEHHE MPUKHIKH
3Hauenus KopHA. IIpeoGpasoBaHue HHCIOBBIX H OYKBEHHBIX
BLIpa)KEHUH, COMEPIKAIIIX PATAKATBI.

BeimomHenne  pacuetoB  mo  opmynam,  COACPKALHM
panMKaibl, OCYIIECTBIAA HEOOXOAMMbIC TONCTAHOBKH H




npeobpazosanus. OnpeneneHue paBHOCHIBHOCTH BbIPAKEHIH
¢ panuKanamy. Perenne nppanroHabHBIX YPaBHEHHUH.
O3HakoMJIeHHE C MOHSTHEM CTelMeHH C IeHCTBUTEILHBIM
IOKa3aTeNeM.

Haxoxnenne — 3HaYeHM#  CTENEHH,  HMCIONB3Ys  IIpH
HeoOX0IMMOCTH HHCTPYMEHTANbHEIE CPEICTRA.

3anuceIBaHHE KOPHS N-i CTENEHH B BHIE CTEIEHH C IpOOHBIM
roKasarteJjieM 1 Hao0opoT.

dopmynupoBanne CBOMCTB cTerneHeit. Bruaucnenue creneneii
C panHOHANbHBIM IIOKa3aTesleM, BBINOJNHEHHE PUKUIKH
3HAYEHMA CTEIeHH, CPABHCHUE CTEIICHEH.

[TpeobpasoBanne 4HCIOBBIX W OYKBEHHBIX BBIPAIKEHHUIA,
CONepKallUX CTeNeHH, MpHMeHss CBOWCTBa. PereHue
[IOKA3aTEeNIbHEIX YPaBHEHHUH,

O3HaKOMIIEHHE C MPHMEHEHHMEM KOpDHEH M CICHEHEH Ipu
BBIUMCIIEHHH CpPEIHMX, [elTeHHH OTpe3ka B  «30JI0TOM
ceqenum». Permennme nNpHKIAJHBIX 384a9 HA  CIOKHBIE
[IPOLIEHTHI

IIpgoOpazoBanue anre- BemonHenre npeoOpa3oBaHHM BHIPAKeHHH, [pPUMEHEHHe
OpafueckuX BEIpaXkeHUH (popmyI, CBA3aHHEIX CO CBOHCTBAMH CTeTIEHEH U TOTapH(MOB,
Omnpenenenue obnactu IOMYCTHMBIX JHAYCHUH
TIOTapU(PMHUYECKOr0 BEIpa)KeHHs1. Perenue norapu)mMudyeckux
ypaBHEeHUH
OCHOBBI TPUTOHOMETPUU

OcH

OBHEIC ITOHSITHSI

M3ydenue paluaHHOrO METOA U3MEPEHHUS YITIOB BpallIeHHs U
UX CBSI3H ¢ I'palycHoii Mepoi. MizoOpaxenune yriioB BpareHus
Ha OKPYKHOCTHM, COOTHECEHHME BENMHYMHBI . yrja C €ro
PACIIOJIOKEHHUEM.

@QopmMysHpoBaHHEe  ONpeHEICHHH TPUTOHOMETPHYECKHX
GYHKIHE I8 YIJIOB  [OBOPOTA W OCTPBIX  YIJIOB
OPSIMOYIOJILHOTO — TPEYroJbHHKA U OOBJICHEHHE  HX
B3aHMOCBSI3H

TpH

OCI—I?BHHC TPHUIroOHOME-

eCKHe TOXXIecTBa

[IpuMenenne OCHOBHBIX TPHIOHOMETPUUECKHX TOXKIECTB /15
BEIUHCIIEHHS 3HAYEHH TPHTOHOMETPHUECKUX (YHKIHHA 110
OTHOH M3 HUX

[Ipd

pOpazoBaHus Mpo-

CTEHIIMX TPHTOHOMETPH-

qecH

(X BBIPAXKEHU

M3yueHne 0CHOBHBIX ()OPMYIT TPHTOHOMETPHHE : (DOPMYJIBI
CIIOIKEHHMS, yIBOCHHS, IIPe00pa3oBaHus CyMMbI
TPUIOHOMETPHYECKHX DYHKIHHA B IPOHU3BEAeHIe H
IPOH3BEICHHA B CYMMY H NPHUMEHEHUE [IPH BbIUUCICHHH
3HAYEHHS TPUTOHOMETPHUYECKOTO BHIPAKEHUS U YITPOIIEHH S
ero.

O3HakoMIJICHHE CO CBOWCTBAMH CHMMETPHH TOYCK Ha
ENMHIUYHOM OKPYIKHOCTH ¥ [IPHMEHEHHE HX JUIS BbIBOJA
(hopmyn mprBeneHus

lpd
MET

CTEHIne TPHIOHO-
DITHECKHC YPaBHCHHKA U

HepgliseHcnsa

Pemenue mo gopMynam H TPHIOHOMETPHYECKOMY KPYTY
NPOCTEHIIUX TPUTOHOMETPUYECKHX YDABHEHHIA.
[TpumeHeHHe OOIIMX METOOB PelleHHs YpaBHEeHIH
(mpuBeneHUE K THHEHHOMY, KBAIPATHOMY, METO
Pa3I0IKEHHSA Ha MHOYKHTEIH, 3aMEHbBI IEPEMEHHOH ) ITPH
DEIEHHH TPUTOHOMETPUUECKUX YPABHEHUI. YMeHuHe
OTMedaTh Ha KpyTe pelleHus] 1pocTe X TPUrOHOMeTPH-
Y4ECKHX HEPABEHCTB




ApKguHyC, apKKOCHHYC,
ApKTAHIEHC YuCia

O3HakoMIeHHE C MOHATHEM 0OPATHBIX TPHTOHOMETPHYECKUX
(hyHKIHA.

W3yuenue onpeneneHni apkcunyca, apKKoCHHYca,
apKTaHreHca grcna, GopMyIHpoBaHUe HX, H300paskeHHe HA
EIMHUYHON OKPY/KHOCTH, IPHMEHEHHE TPH PELICHUI
YpaBHEHUH

®YHKI[MU, X CBOMCTBA U TPAOUKN

OyHKIHH O3HakoM/IEHHE C TIOHSTHEM IIEPEMEHHOH, IpHMEpamMH

Hﬂme O HENpPEepPHIBHOCTH | 3aBHCHMOCTEH MEX1y NepeMEeHHBIMH.

bynafkim OsnakomiueHde ¢ [OHATHeM rpaduka, OIpeleseHre
NpHHAUIEKHOCTH TOUKH rpaduKy QyHKIHH. ONpeaeneHne no
(opmyne mpocTeifiiedl 3aBHCHMOCTH, BHIa €€ TIpaduka.
Bripaskenue mo GpopMyJe oJHOMH IepeMEHHON Yepes Ipyrue.
O3HakoMJIEHHE ¢ onpeencHneM QYHKIHE, GOpMyIHPOBaHHE
ero. Haxoxnenue o61acTi ornpeneneHus 1 o01acTy 3Ha4YeHH#H
(byHKITHT

CaoMcrBa Gysxuum. | O3HaKOMICHHE C MIPUMEPAMH (yHKIHOHATBHBIX

["'pagrueckas HHTEp- | 3aBUCHMOCTEH B pealbHbIX MpOIECcax U3 CMEXKHbIX

mpetamms. [Tpumeps! | AACIUILTHH.

(byHkuMOEaNTBEHBIX ja- | O3HaKOMJIGHHE €  JO0Ka3aTelbHBIMH  PACCYKACHHSME

BHCHIMOCTe}l B  pealbHBIX | HEKOTOPHIX CBOMCTB IMHEHHOM M KBanparwIHOH (yHKUMHA,

opojieccax H ABICHUAX

IPOBEJEeHHe MCCIeJOBaHUS JTUHEWHOH, KyCOYHO-JIMHEHHOMH,
IpoBHO-THHEHHON U KBaApaTHIHOH QYHKIUIH, OCTPOSHHE HX
rpadpuxos. ITocTpoeHre M uTeHde IpaduKOB (QYHKLHH.
Wccnemgoranue QyHKIHH,

CocraBnenne BHAOB (YHKUAH [0 JaHHOMY YCJIOBHIO,
PEIICHHE 3a1ad Ha 3KCTPEMYM.

BrimogHeHne npeobpazoBanuii rpaguka QyHKIMY

Obatmse GyHKIHNT

Wsygenune nonamus o6pamHou QyyHKyuuy, ONpe/eIeHne BUIA U
nocmpoerue zpaguxa o6pamuoll QyHKyul, HAX0JCoeHue ee
obracmu onpedenenus u obnacmu 3navenurl. IlpuMeneHue
CBOMCTE (pYHKLH IPpH HMCC/EI0BAHNHE YPAaBHEHHH H PEIICHUH
3ajay Ha SKcTpemMyM. O3HAKOMIJIGHHE C MOHATHEM CHOKHOM
(pyHKIIHH

CtenenHble, I0Ka3aTensHbIE,
Jorgipu(PMUYECKHE U
TpUfOHOMETpHYECKUe
dyHxuun. Obparnbie
TPUOHOMETPHAYECKAE
(hyHruyun

Breryncienne 3HadeHHH (YHKIMH 10 3HAYEHHIO aprymedTa.
Onpe/ie/ieHUE TONOXEHHS TOYKH Ha rpaduke 1o ee
KOOpAMHATaM ¥ Ha000pOT.

Vcnonp3oBanue CBOHCTE (PYHKUHH JJI CpaBHEHHS 3HAUYECHHH
cTeneHel u morapu(MoB.

[Toctpoenre TPapuKOB CTENMEHHBIX H JIOTapHQMUYECKHX
(byHKIHIA.

Pemenve nokaszatensHbix M norapu(MHUECKUX ypaBHEHUH U Hepa-
BEHCTB 110 M3BECTHEIM AITOPHTMAaM.

O3HAaKOM/IEHHE C TTOHATHEM HEMPEPBIBHOH MepHOaHUecKOH (yHK-
LMK, OpMYJIHPOBAHHE CBOWCTB CHHYCa W KOCHHYCA, MOCTPOCHHE
UX rpaHKoB.

O3HaKkoMneHHe C TOHATHEM rapMOHMYeckHX kosebaHuid  u
MpHMEepaMH rapMOHUYeCKHX KoneGaHui nns OnuWcaHus NpoLecCoB
B QU3IMKE U IpYyTrUX 00IacTAX 3HAHUA.

O3HAKOMJIEHHE C MOHATHEM PA3PLIBHOM NepUOAMUYECKOH (DYHKLIHU,
dhopMynUpoBaHHe CBOHCTB TAHIEHCA M KOTAHIeHCa, MOCTPOEHHE WX
rpapHKoB.

Ilpumenenne cBoiicTB (QYHKIHH [ CpaBHEHHSA 3HAYCHHH




TPUTOHOMETPHYECKHX (OYHKIHHA, perneHus
TPUTOHOMETPHYCCKHX ypaBHEHUH. [locmpoenue
2pauxogoOpaTHRIX — TPUTOHOMETPHHECKUX GyHKLHH M
onpeseaeHne o rpaduKaM HX CBOHCTB.

BrimonHenne npeodpa3oBanns Ipagukos

HAUAJIA MATEMATUYECKOI'O AHAJIM3A

TTocrlenoBaTeNbHOCTH

O3HaKOMJICHHE C [MOHATHEM YHCIOBOH IMOC/IeI0BaTEIbHOCTH,
criocofamu ee 3amaHusl, BBI9UCICHUAMH €¢ 4ICHOB.
O3uaromiIenue ¢ NoHAmMueM npeoend nocnedosamenbHocmu.
OsHaKOMJICHHE ¢ BLIMHUCIEHHEM CyMMBEI OECKOHEYHOro
YHCIIOBOIO  psAja Ha IpUMEpPe  BEIMHCIEHHS  CYyMMBI
HecKoHeuHO yORIBAIONIEH reOMETPHYECKOH IPOTPECCHH.
Pemenwe 3amau  Ha OpuAMeHeHHe  (QOPMYMEL  CYyMMBI
GeCKOHEUHO yORIBArOIIEH TeOMETPHYECKON NPOTPECCHH

[lpopsBogHas ® e€e TMpH-

MCHGHHC

O3HaKOMIICHHE C TIOHSTHEM MPOU3BOIHOM.

Usyuenne u GopMyrHpoBaHHE e€ MEXaHHYeckoro Hu
T€OMETPUHECKOTO CMBICTA, N3YICHAC AITOPHTMA BLITHCICHH
[pOH3BOIHON HA MNPUMEPE BBIMMCIICHWS ~ MIHOBEHHOH
CKOPOCTH H yIIIOBOr0 K03 umenTa KacaTebHOi.
CocTaBJIeHHE yPaBHEHAA KacaTe/lbHOH B 00IIEM BHJIE.
Vepoene — mpapun  auddepeHmmposanna,  TabIHIbI
IPOM3BOJHEIX OJIEMEHTAPHBIX (YHKIHH, NPUMCHEHHE L
mudbepennmpoBanua  QyHKIMH, COCTAaBICHHA YPaBHECHHI
KacaTenbHOM.

VI3yenne TEOpEM O CBSI3H CBOHMCTB (DYHKIUH W IIPOU3BOIHOM,
(popMynHEpOBKa HX.

IIpoBefeHre C [OMOLIBIO MPOM3BOIHOH — HCCICIOBAHHA
(yHKIME, 3a7aHHON GOPMYIIOH.

VCTAaHOBICHHE CBS3M CBOMCTB (PYHKIWH M IIPOH3BOIAHOH IIO
nx rpadukam.

[lpuMeHeHHe — I[IPOM3BOAHOM Ul pelleHMs  3agad  Ha
HAXOJKJICHHE HauOONLINEro, HAMMEHBIIET0 3HAUCHHS H HA
HAXOJKJIEHUE IKCTPEMYMa

[lepBooOpa3aas 1 HHTErpa

O3HAKOMIICHHE ¢ TIOHSTHEM UHTerpana i nepBooOpa3Hou.
M3y4eHue mpasHia BRIYHCICHUA [1€PBOOOPasHOll U TEOpEMBbL
Herorona— JleitOnuma.

Penmenne 3a7ad Ha CBS3b NEPBOOOPA3HOMA U €€ IPOM3BOIHOH,
BLIYHCIIGHHE IePBOOOPA3HOI /It JaHHOH (BYHKIIH.

Pemnenne 3ama4 Ha NpPUMEHEHHEe HHTETpana I BEIYUCIEHUS
(hu3pyecKrX BeMYHH U IIomaneH

VPABHEHW Y1 HEPABEHCTBA

YpdHeHHs W CHCTEM
ypapuenuii HepaseHcrsa
CHC[feMBl ~ HCPaBCHCTB
JIBYMS [IEPEMEHHBIMA
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H
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O3HAaKOMIEHHE C MPOCTEHIIMMH CBEACHHAMH O KOPHAX
anmrebpauvdeckux ypaBHEHHH, MNOHATHAMHA HCCICAOBAHHUA
ypaBHEHHH H CHCTEM ypaBHEHHH.

U3ydeHHe TEOPHH PABHOCHIBHOCTH ypaBHeHWH M ee
npuMererns. [IOBTOpeHHE 3amUCH PEICHAL CTaHZAPTHBIX
ypaBHeHHil, IpPHEMOB IMpeoOpa3oBaHuA ypaBHEHHHA s
CBEIEHHS K CTAHapTHOMY YPAaBHEHHIO.

PeLuer_me pauHuoHallbHbIX, HppaLHOHaNbHbIX, MoKazaTelibHbIX H
TPUrOHOMETPHYECKHX YPABHEHHH W CHCTEM.

Mcnonp30Banie cBOHCTB M rpadyukos hyHKUMH ANA pelueHus ypas-
HeHuid. [ToBTOpeHHME OCHOBHLIX [IPHEMOB PELLEHHMA CHCTEM,




Pemenune ypaBHeHniH ¢ npuMeHeHHeM BCeX MPHEMOB (pa3fnoiKeHHs
HA MHOYKHTE/H, BBEACHHA HOBLIX HEH3BECTHBIX, MOACTAHOBKH,
rpau4ecKoro MeTosa).

Pellenye cuCTEM ypaBHEHMH C MPUMEHEHMEM  PazM4HbIX
cnoco®oB.  O3HakOMieHWe ¢ OOLIMMH  BOMPOCAMH  PELIeHMs
HEpPaBeHCTB M HCMOJb30BaHUE CBOWCTE M rpa)MKOB (DYHKLMHA MpH
pemeH HEPaBEeHCTR, Petnenume HepaBEHCT‘B H CHCTEM HEPABEHCTB
C NpHMEHEHHEM pPasiHYHbIX criocoboB.

[Ipumenerne MareMaTH4ECKHX METOZIOB s
PEIICHUSICOACIKATENRHBIX 3a/lay M3 pasiduHbIX o0nactei
HayKd H MpakTHKH. MHTepnpeTHpOBaHHE pe3ylbTaTOB ¢
YIETOM peaNIbHEIX OrpaHHYeHHH

SJIEMEHTBI KOMBUHATOPHKH, TEOPUU
BEPOSITHOCTEM U CTATUCTUKUA

KO?

Ocil(ﬁ)BHHe LOHATHSA

HHaTOPHKH

Msyuenue mnpasuna KOMOMHATOPHKM ©W TPHMCHECHHE TIPH
peleHi KOMOHMHATOPHEIX 3a1a4.

Pemenne kOMOMHATOPHBIX 3aiad MeTOAOM Iepebopa u 10
MPaBHIy YMHOKESHHA.

OsHaxomIIeHHE c MOHATHAMHA KOMOHHATOPHKH:
pa3MeIeHusIME,  COUEeTAHUSIMH, riepecTaHOBKaMHI il
popmynamu nma ux Beraucrennd. OObACHEHHe H IPHMEHEHHE
dopmyst s BBIYMCIEHHS pA3MEIICHHH, MEPECTAHOBOK H
COUEeTaHHH NPH PEIIEHUH 3a]1a4.

Osnaxomyenne ¢ OmHomMoMm HEBIOTOHa H TPEeyTOJNBHHKOM
[Tackansa. Pemenne mpakTHYecKHX 3amad ¢ HCIOTb30BAaHHEM
TTIOHATHHA W TIPABHI KOMOWHATOPUKHA

OneMeHTEl TEOPHH Mayuenue  KIaCCHYECKOrO  ONpENe/NeHHS  BEpOSTHOCTH,

BEPPATHOCTEH CBOMCTB BEPOATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccMoTpeHde  IpHMEpOB  BRIYMCIEHHS  BEPOSTHOCTEH.
Pemmenue 3a/1ad Ha BEIYUCICHHE BEPOSITHOCTEH COOBITHI

[IpdncTaBnenne TaHHBIX O3HaKoMIIEHHE C TIPEACTABICHHEM YHCIOBBIX HAaHHBIX H HX

(TaQuuIre], HArPAMMEI, XapaKTepUCTUKAMIU.

rpa@HKH) Pemenue npaxkruyeckux 3amad Ha 00paboTky HHCNOBBIX
JAHHBIX, BEIYMCIICHHE HX XaPaKTEPHUCTHK

Pasfien: reomerpus

Conep:xaHue o0yueHus

XapakTepHCTHKA OCHOBHBIX BU/0B [1eATE/IbHOCTH CTYEHTOBR
(Ha ypoBHe y4eOHbIX NeHCTBHH)

Beefienue

OznakomieHue C pOBKD MarTeMaTHKH B  HayKe, TEXHHKE,
3KOHOMHKE, PIHClJOpM&U,HOHHbIX TEXHOJOTHAX H npamnqecnoﬁ
AeATENIEHOCTH. Osnakomienue c nenamMy Mo 3ajadamMM H3YHeHHA

maremaTHKH npu ocsoeHun npodeccuit CIIO w cneunanbHocTeH
CIIO

[Tps
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MBIC H IMJIOCKOCTH
TPaHCTBE

DOpMy/IMpOBKA W [PUBELEHHE  [0Ka3aTe/lbCTB  MPH3HAKOB
B3aMMHOIO PacroJIOKEHHs MPAMBIX M TU10CKOCTEH. Pacrno3nasanune
HA depTe)kax M MOJENSX pas’lUuHBIX CIy4aeB  B3aUMHOrO
PACIONOyKeHHsS OPAMBIX W IIOCKOCTEH, apryMeHTHPOBAaHHE CROMX
cyxaeHui. @opMynUpoBaHue ONpeaeneHu i, NMPHU3HaKkos W CBOMCTE
napannenbHbIX M NepreHauKyIapHbIX MI0CKOCTeH, ABYTPaHHbIX H
nuHeHHBIX  yrnoB, BbinonHeHue nocTpoeHus  YrioB  Memay
NpAMBIMH, MPAMOH W TUIOCKOCTBIO, MEXKAY [WIOCKOCTAMH 10
ONMMCAHMIO W pacrmo3HaBaHHe HMX Ha Mozenax. [lpumenenne
MPH3HAKOB M CBOMCTB PACMONOKEHHA NPAMbIX M MJIOCKOCTEH Mpu




pemeHuy 3anau. MsobpaikeHne Ha pUCYHKaX W KOHCTPYWPOBAHME
HAa MOZE/SIX TEPreHJUKYIApOB W HAKIOHHBIX K MJIOCKOCTH,
MPAMBIX, TApanselbHbIX TUIOCKOCTEH, YTOB MEKIY npsMOH W
IOCKOCTBI0 M obocHoBaHMe mocTpoenus. Pewenue 3zajau Ha
BBIYKMC/IEHHE TEOMETPHYECKNX BenvuuH, OnuceiBalue paccTofHMS
OT TOYKH JIO TJOCKOCTHM, OT M[PSAMOH [0 [UIOCKOCTH, MEAKAY
[UTOCKOCTAMHM, MEXKIY CKPELWBAOUIMMACA MPAMbIMH,  MEIIY
MPOM3BO/BHEIME (urypamu 8 npoctpaHcTee. DOpMyIHPOBAHHE H
[OKASHIBAHUE OCHOBHLIX TEOpeM O  PaccTOAHMAX  (TEOpem
CyLLECTBOBAHMSA, CBOHCTBA). M300paskeHne Ha uepTexkax U MOALNAX
paccTosiHus M 0DOCHOBaHME CBOMX cy:xknenuil. Onpenenenue W
BBIMKCIIGHHE paccTOsHMH B npoctpatcTee. [Tpumerenne opmyn 1
TeopeM [IUIAHMMETPHH 11 pemeHua 3agad. OsHakomnesue c
TIOHSTHEM [APAIENBHOTO MPOSKTHPOBAHMA W €ro CBOHCTBAMM.
DOpMYTHPOBAHKE TEOPEMBI O TUIOLIAH OPTOTOHANBHOH MPOCKLIHH
MHOTOYrONlbHUKA.  [IpMMEHeHHe Teopuu and  000CHOBaHHA
NOCTPOEHUIT U BHIUUCIEHHH. APryMEHTUPOBAHUWE CBOHX CYKNEHHH
0 B3aMMHOM DACMOJOKEHUH MPOCTPAHCTBEHHBIX (UIyp

MHO[ orpaHHHKHA

OmHcanue W XapakTepHCTHKA Pa3nuHbIX BHIOB MHOMOrpaHHHKOB,
MepedncicHHe HMX  JJeMEHTOB M cpodcrs.  M3obpawenue
MHOTOIPAHHHKOB M BBIMONHEHHE MOCTPOEHHA Ha M300PKEHHIX H
MOJENSX MHOIOrPaHHWKOB. BBIYHCICHHE JIHHEHHBIX 3MIEMEHTOB H
VIJIOB B [IPOCTPAHCTBEHHBIX KOH(MIYpauusx, apryMEeHTHpoBaHHE
CBOMX CysKIeHMH. XapakTepucTHka H W300paKeHHE CEHeHui,
pasBepTKH MHOTOrpaHHHKOB, BbIYMCIEHHE niouaneH
nosepxHocteil. [TocTpoeHue npocTefilumux ceuenuit Kyda, npuiMel,
nupamuzel. [Ipuvenenne Gakros v CBEASHHI W3 NIAHHMETPHH.
(O3HakOMJEHHE ¢  BHOAMH  CHMMETpPHH B MpPOCTPaHCTBE,
(hopMy/MpOBaHME OMNpEAEIEHHH W CBOHCTB. XapakTepHcTHka
CHMMETPHH TeJl BpaileHus H MHororpanHnkos. [Ipumenenne
CEOWCTR CHMMETpMM MpW pelieHud 3aja4. Hcnonpsosanue
npuoOpeTeHHBIX 3HAHWH 118 WCCNEAOBAHMA W MOLETMPOBAHHA
HEeCNOKHEIX 3a37au. Ms3obpaxkeHne OCHOBHBIX MHOTOTPAHHHKOE H
BLITIOJIHEHHE PUCYHKOB MO YCIOBUAM 3a7ay

Tend ¥ MOBEPXHOCTH BpalLSHHA

O3HAKOMJIGHHE C BHAAMH Tell BpalleHus, (JOpMYyIHpOBaHHME HX
onpeneneHuii U cBoicTs. PopmynHpoBaHHe TEOpeM O CeueHHH
mapa [IOCKOCTBIO M  IUIOCKOCTH, KacaTeJbHOH K cepe.
XapakTepUCTHKAa M M300ParKCHHAC TC/ BpalliSHHsA, HX pa3BepTKH,
ceuenus.. PerlleHue 3aay Ha MOCTPOEHHE CEYSHHH, BbIMHCICHHE
A/IMH, PacCTOAHMH, YINOB, rnowanei. [TpoBeaeHHe A0Ka3aTe1bHBIX
paccyskaeHuii npd  petieHud  3anad.  [IpumeHewue CBOWMCTB
CHMMETPHU MPH PELISHHU 3a7ay Ha Teja BpalleHHs, KOMOUHALKMIO
tes. U3o0parkere 0CHOBHBIX KPYIJIbIX TeJl H BLINONHEHUE PUCYHKA
[0 YC/IOBHIO 3a/1a4H

H3mMepeHns B TEOMETPHH

O3HAKOMIEHHE C MOHATHAMH Miowaad u odbema, akcMoMaMu H
crolicTBaMM. PellieHue 3ajad Ha BbIYHCJCHHE MoManed Nniockux
duryp ¢ npUMEHEHHEM COOTBETCTBYIOLIMX hopmyn u (akToB H3
naHuMeTpuu. Fi3yyeHHe TeopeM O  BbIYHCICHHH obbeMOoB
MpOCTPaHCTBEHHEIX TEJ, PEICHHE 3ajay Ha NPUMEHCHHE hopmyn
peruMcieHns  obwemor. M3yuenwe Qopmyn  Afd BEIYMCIEHHA
ruiomanell  MoBepXHOCTeH MHOrOTpaHHUKOB W TEN  BPaLUEHHA.
O3HakoMIEHHE ¢ METO/OM BbLIUMCISHMA [I0MIAAU MOBEPXHOCTH
cepsl. Peinenne 3agad Ha BbIMHCIACHHE nouaneid NoBepXHOCTH
[IPOCTPAHCTBEHHBIX TEJl

KodpnunaTsl H BeKTOPEI

O3HaKOMJIEHME C TMOHATHEM BekTopa. M3ydeHne AekapTOBOH
CUCTEMBI KOODJIMHAT B IPOCTPAHCTBE, MOCTPOSHWE MO 3a4aHHbLIM
KOOPIMHATAM TOUEK W MIOCKOCTEH, HAXMIIEHHE KOOPAMHAT TOUCK.




Haxosxnenue ypaBHeHWII OKpYJKHOCTH, C(epbl, TIOCKOCTH.
Bermcnenue paccroaHud mexay Toukamu. Msyuenwe cpoicTB
BEKTOPHbIX BEJIMUMH, MPaBul PasioKeHHs BEKTOPOB B TPEXMEPHOM
POCTPAHCTBE, [PaBWJ HAXONIAEHMS KOOpPAMHAT BEKTOpa B
MPOCTPAHCTBE, NpaBW/l JAEHCTBUA ¢ BEKTOpaMH, 3anaHHbIMH
KOOpIHHaTaMH. HPHMBHE‘-HHB TEOPHH TNpH PpelICHHA 3a1a4 Ha
JeHCcTBUA C BeKTOpaMH. M3yuyeHHe CKaliApHOrO MpPOW3BEEHHS
BEKTOPOB, BEKTOPHOTO YpaBHEHHs TNpAMOHl M  MIOCKOCTH.
ITpuMeHeHHe TEOPUM T@IpH pelleHHH 3ajady  Ha AeHCTBMA ¢
BEKTOpaMH, KOOpPOMHATHbLIM METOA, NPHMEHEHHE BEKTOPOB A4
BBIYHCIICHHA BEJIMYMAH YII0B M paccToaHuH. O3HakomieHue ¢
J0Kasare/bCTBAMH  TEOPEM  CTEPEOMETPUH O  B3aHMMHOM
pacrnofokKeHHH MpAMbIX M [JIOCKOCTEH € HCHONb30BAHHEM
BEKTOPOB

YUEEHO-METOIUYECKOEN MATEPHAJILHO-TEXHUYECKOE OBECIHIEYEHUE
NMPOTPAMMBI YYHEBHOU TUCHHATIIMHBI«KMATEMATHKA»

CBOCHHME [MPOrpaMmMbl yuec’moﬁ JUCUMITIMHBL - «MaTemaTruian npeanonaraet Hald4ue B

npoeccHOHaIbHOW 0Opa3oBaTe/bHOM OpraHusallu, peanusyrouleil o0pa3oBaTENbHY MNporpamMmy
cpefuero ofmero obfpazoeanus B npenenax ocsoexus OTIOIT CITO Ha 6Gaze ocHoBHOro o0luero
o0pdqzoBanus, yueOHOro kabMHeTa, B KOTOPOM MMEETCSl BO3MOJKHOCTL obecrneuuts o0yuatoLimMes CBo-
Gomeiid noctyn B UHTepHET BO BpeMs yueOHOTO 3aHATHA U NEPHOJ BHEYUEOHOH AeATeIEHOCTH.

omemteHne kabuHera NO/KHO YaoBieTBOpaATh Tpeboanuam CaHUTAPHO-IMHAEMHOJOMHHECKHX

npagun v HopmaTtueob (CanllmH 2,42 Ne 178-02) u ObiTe ocHawieHo THNOBbIM 000pyZOBaHHEM,

YK
cpe

HHBIM B HACTOAINMX TPeOOBAHHSX, B TOM HHC/C CHEUHATU3MPOBaHHOH yueOHOH meGenbio M
crBamMi  00y4eHMA, AOCTATOYHBIMM 1A  BbIMOJHEHWA TpeOOBaHME K YPOBHIO MOArOTOBKH

o0yYaroiMxcs.

1 cocTaB yuefHO-METOOUUECKOrO W MaTepHallbHO-TEXHUUECKOro obecneveHuns nporpamMmmel yueGHoii
Juc

MILUTHHBL «MaTeMaTiKay BXOAAT:
MHO20(DYHKIYUOHANbHYIN KOMINEKE npenodasament,
Haznaonble nocobin (KO,"I'."I?JTGRI??N']fll’eah"bix I??Cx’éﬂifl}, Raarantos, nopmpenoe 6‘1:1@(”0!:‘;’1‘.{.\‘6‘}? VHEHbBLY-
Mamemamuros u op.);
UHOPMAYUOHHO-KOMMYHUKAINMUSHBIE CPEOCINEA;
IKPAHHO-36YKOBbIE NOCODUA,
KOMIIEKN MeXHUMecKotl OOKYMeHmayul, 8 mom Yucie nacnopma Ha cpeocmea 00y4eHus,
UHCMPYKYUU RO UX UCHOML308AHUIO U THEXHUKe De3onacHocmu;
bubruomeunviii YoHo.
B Oubnuoreunniit Qouxy Bxomar yueOHHMKM, yuyeOHO-meroauueckue komiekTel  (YMK),

obeqneunBaiomue ocBoeHHe yueOHOH OHCLMIUIMHBL  «MaTeMaTHKa», pPEKOMEHA0BAHHBIE WK
AOIMYLICHHBIC O HCIOJIbL30BAHHA B npO(lJECCHOHELﬂbelX 06pa3OBaTEﬂbe]X 0PFaHH'3aLlHﬂX,
peasjjusytolnx 00pa3oBaTenbHYIO NporpamMy cpeiHero obiiero obpazoBaHus B Mpeenax OCBOEHHMS
OTIMIT CIIO Ha Gasze ocHoeHoro obmero odpazosadus.

BuGauoreyunsit GoHa MOKeT ObITh AOMNOIHEH SHLMKIIONEANSIMH, CIPABOYHUKAMH, HAYYHOH, Hay4HO-

MOMYJIAPHOM U APYroi TUTepaTypoii Mo MaTeMaTHKE.

B rnpodecce OCBOEHHMS nporpaMmMel yueGHoﬁ AHUCUMILTHHEL «VaTemaTHkan CTYOAEHTBI HMEHOT BO3MOM-

HOCTh [OCTYNa K SMAEKTPOHHBIM yueOGHEIM maTepuanam Mo MaTeMaTHKe, WMElLMMes B CBOGOJIHOM
noctymne B ceTd MHTEpHET (3N1EKTPOHHBIM KHUMaM, MPakTUKymam, Tectam, matepuanam EI'D u ap.).




PEKOMEHAYEMAS JIUTEPATYPA

Jns PTYI1eHTOB
OCHOgHAA

1. Barmmvakor M.J. Maremartuka: ainredpa 1 Hadajia MaTeMaTHYeCKOTO aHalln3a,
reoMeTprs: YHeOHHK UL CTYIEHTOB IIPodecCHOHATLHEIX 00pasoBaTelbHbIX OpraHK3alHil,
ocajiBaromyx npodeccnn u cnenuansaocta CIT0. — M.,2017

2. Banmakor M.U. MatemaTtuka: anredpa ¥ Ha4alla MaTeEMaTHYCCKOro aHaimsa,
reoMerpus: C60pHAK 3a1a4 NpoQAILHON HAPABIEHHOCTH: yuel.mocobne s CTyIeHTOB
npoeccHonaIbHBIX 06Pa3oBaTeIbHBIX OPraHH3allKi, OCBAHBAIOLINX POpeccHH U
cneruansuoctu CITO. — M.,2017

3 Bbammvaxos M.M. Maremarrka: anrebpa 1 Hauajla MATeMAaTHYECKOTO aHanu3a,
reoMetpust: 3anadHuK: y4ue6.mocobue s CTYACHTOB MPodhecCHOHANBHBIX 00pa3oBaTeIbHBIX
opragu3amii, 0CBAHBAIOIIHX IIPOQECCHH U CIEeIAATBHOCTH

CI1Q. — M.,2017

4. Bamvaxos M.H. Maremaruka: anredpa i Havajla MaTeMaTAHYeCKOro aHain3a,
reoMeTprs: DITeKTPOHHBIA y4e.- METO/I. KOMILIEKC /1A CTyICHTOB

TpoeccHOHATEHEIX 00pa30BaTeNbHEIX OPraHM3aIuil, OCBAUBAFOIINX IPO(ECCHH I
crerjmamsrocty CIIO. — M.,2017

5. I'yces B.A., I'puropses C.I'., Msonruaa C.B. Matemarnka: anredpa u Hadaja
MATGMATHYECKOTO aHATN3a, TEOMeTPUS: YUeOHUK I CTYICHTOB

1podECCHOHATBHBIX 00pasoBaTENbHBIX OPraHu3alif, 0CBAUBAOMIKX [IPOPEcCHH 1
cnefjpansroct CITO. — M.,2017

00ndAHIMENbHAA
1. Anumos LILA. u ap. Maremaruka: anrebpa W Havana MaTemMaTHuecKoro aHalu3a, FEOMETPUS.
A

» 2014,

nreGpa M Havana MaTeMaTHYeckoro aHanusa (Gasosbifi u yraybaenustii yposrn).10—11 knacesl. —

2. Aranacsu JI. C., Byrysos B. @., Kagomues C. B. v ap. Matemarnka: anrebpa u Hauana

Khacesl. — M., 2014,

3. Hamrmakos M. M. Maremaruka: yueGHUK 7151 CTY.. yupexaeHuid cpea.npod. obpasosanmna. — M.,
2p14.

4. Hammakos M. M. Marematuka. CGopHMK 3a1a4 npodHbHON HampapieHHocTy: yued.nocobue s
cfrya. yupesxaenuil cpea. npod. obpasoranus. — M., 2014

5. Hawvakos M. M. Marematuka. 3amaunuk: yde6.mocobue ang cryj. yupesaeHuii cped. npog.
oppasosanusa. — M., 2014.

6. Hammakxos M.M. Maremaruka. DJIeKTPOHHBIA y4e6.-MeTOM, KOMIUIEKC A/ CTyA. YUpekIAeHHH Cpe.

podp. o6pazoBanus. — M., 2015.
74 glammame M.W. Matematuka (6a30Bbiit ypoeHb). 10 wiace. — M., 2014,

8. Hawmakor M.M. MaTematuka (6a30BEI# ypoBeHs). 11 knacc. — M., 2014.

TemaTHueckoro aHanuza. I'eomerpus. I'eomerpus (Gasoewiii u yrmybnexHbii yposhu). 10—11

9. Hammakoe M. M. Matemaruxa (6a30Bbiii yposenb). 10 knace. CoopHuK 3a1a4: y4eb.nocobne. — M..

2008.

10. Bammakos M. H. Matemaruka (6asoBeiii yposens). 11 knace. C6opuuk 3anau: yuebd.nocobue. — M.,

2012.

11.Komsirun FO. M., Tkauesa M. B, ®eneposa H. E. u ap. MaremaTtuka: anrebpa u Hadana mate-

ypoBHw). 10 knam / non pea. A.B. Xwkuenko. — M., 2014.

NaTHUeckoro aHamusa. AnreGpa ¥ Hauana mateMarudeckoro ananusa (6asoBbiii yrayoaeHHbI i

12.Konarun HO. M., Tkaueea M. B., @eneposa H. E. u np. MaremaTura: anrebpa ¥ Hauana mare-

ypoeuu). 11 knace / mox pea. A.b. Kiwkuenko. — M., 2014.

NiaTHueckoro amanusa. AnreGpa M Hauana MaTeMaTH4eckoro aHaiusa (0asosbiit v yrayGaeHHbii

1. | ®enepanbmeni 3axom or 29.12.2012 Ne 273-03 «OO6 ofpasoBamuu B Poccuiickoi

denepanumd.




2

2

Tprxas Mununcrepersa obpasosanus n Hayku PO ot 17.05.2012 Ne 413 «O0 yTBepikieHUU
belepabHOr0 TOCYIApCTBEHHOro 06pa3sOBaTeIBHOTO CTAHAAPTA CPEemHEro (IMOJHOro)
pOIIEro o6pasoBaHusD).

Tprxas Mumucrepetsa obpasosanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHHH U3-
ienenmit B IIpukas MunuctepcTsa oOpasoBamna m Hayku Poccmiickod Penepamun 0T
17.05.2012 No 413  «*O6  yreepxaeHmn  (DeNeparbHOT0  rOCYAapCTBEHHOrO
h6pa3oBaTeNBHOrO CTAHAAPTA CPEIHEro (II0JTHOTO) 0011ero 00pa3oBaHus ».

[Tpuxa3 Mumnctepcra obpasosanus u Haykn PP or 31 mexabps 2015 r.N1578 "O
bHeCeHHH W3MEHEHMH B (pejlepaibHBIA TrOCyIapCTBeHHBIA 00pasoBaTelbHbIA CTaHAApT
Epeero obimero 06pa3oBaHus, yTBEp)KIEHHEIA mpukasom MunuctepeTsa 06pazoBaHus 1
aykn Poccmiickoit @enepanun ot 17 mas 2012 r.N413”

[[puMepHas OCHOBHas oOpa3oBarenbHas IporpamMva cpejaHero oomero o0pasoBaHH:.
hnobpenHas pemenueM (efepantbHOro yuebHO-METOMUECKOTO 00BEIMHEHHUS 110 00meMy
hopaszosanuio (mpoToxos ot 28 monsa 2016 r. Ne 2/16-3)

[Ticemo JlemapTaMenTa rocyIapCTBEHHOM TIONUTHKY B cepe MOArOTOBKH Padodnx Kazpos
1 JITTO Munucrepcersa o6pasosanus 1 Hayku PO ot 17.03.2015 Ne 06-259 «Pexomennain
[0 OpraHusaliH [OJMydeHHs CpeJHero obmero o0pasoBaHMS B IpeJenax OCBOCHHUS
HOpasoBaTENBHBIX IIPOIPaMM CPETHEro NpO(ECcCHOHANTBHOro obpasoBamma Ha ©Oase
HCHOBHOTO 00Imero obpazoBadus ¢ ydeTom TpeboBaHui (heliepalbHbIX IOCY/IapCTBEHHBIX
bOPa3oBATENLHEIX CTAHIAPTOR U IMONyYaeMOH Mpo(ecchu WM CHEMHATbHOCTH CPEJHEro
po(ecCHOHATBHOTO 00pasoBaHHs.

Bamvakor M. M. MaTemaTHKa: KH. JUI Ipernogasarelis: Metoa.nocobue. — M., 2013
Bamvakos M.U., Lpranos 1I1.A. Metonuueckoe mocobue mis noarotoeku k EID. — M,
PO11.

Banmaxos M.J., [Tprasos 111.M. Meroauueckoe nocobue st noarorosku KEI'D.—M., 2014
EpHeT-pecypesl

ww. feior.edu.ru(MudopMaloHHbIE, TPEHHPOBOUHbIE U KOHTPOJIbHEIE MATEPUATThI ).

rww.school-collection.edu.ru(Egunas kosiekunn uudpoBeiX 06pa3oBaTe/lbHbIX PECYPCOB).
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