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Pabouass mporpamma paszpabotana Ha ocHoBe TpeOoBanuiit ®I'OC cpennero
oOmiero o0pa3oBaHUs, MPEABIBISIEMBIX K COJCPKAHUIO W pe3yjbTaTaM OCBOCHUS
y4eOHOM JucuuIuiiHbl «MartemaTuka», B COOTBETCTBMM ¢ I[IpumepHOil OCHOBHOM
oOpa3oBaTenpHOM MporpamMmoii cpeaHero oOmiero oOpa3oBanus», IlpumepHoii
mporpaMmon  001meo0pa3oBaTeIbHON  yIeOHOW AUCIUIUIMHBI «MareMaTtukay Jyis
npoecCHOHANbHBIX 00pa30BaTENbHBIX OpraHu3alui, pekoMeHnoBaHHOW OI'AY
®UPO (2015r.), Pexomenaanusmu no peanuzauuu GI'OC COO B npodeccroHambHbIX
oOpazoBarenbHbIX opranuzanusax Kemeposckoit obnactu (I'bY IO KPUPIIO, 2018
T.), y4eOHBIM TUIaHOM, yTBepKAeHHbIM nupektopom ['TIOY BMT 01.07. 2018 r.

VYyebnass npucnuiuinHa «MaTtemaTuka» H3ydaeTcs ¢ Y4eToM MNpopuist —
TEXHOJIOTUYECKOT0 Ha YTITyOJIEHHOM YpOBHE.

[Iporpammy paspabotania mpemnojaBarens Marematuku IcmaumnoBa Ombra
IIeTrpoBHa

[Toanuce Hata « 01 » centsiops 2018 r.
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IMosicuuTennLHAA 3aIHCKA

Pabouas nporpamma yueoHoi muctumuabl OYJ[(Y).04 MaTtemaTtuka
SIBIISIETCS] YaCThIO PUMEPHOI OCHOBHOM MTpodecCHOHATLHON 00pa3oBaTeIbHON MPOTPaMMBbI B
cootBercTBUU ¢ ®I'OC no crienmanbrocT 13.02.07. anekTpocHabx)eHue (1o 0Tpaciisam)
[Iporpamma paspaborana Ha ocHoBe TpebOoBanuii ®I'OC cpemgHero obmiero odpa3oBaHus,

NPEIbSIBISEMBIX K CTPYKTYpE, COACPKAHHIO M pe3yabTaTaM OCBOCHUS Y4YeOHON NHUCUUIUIIHHBI
OYA(Y).04 «MaremaTuka», B COOTBETCTBUM ¢ IIpumepHON OCHOBHOW 00pa3oBaTeIbHOMN
IpOrpaMMbl  CpEAHEr0 OOIIero 00pa3oBaHUs, OJOOPEHHOW pernieHneM (eneparbHOTO y4eOHO-
METOJIMYECKOT0 00beIMHEHUS 10 001eMy 00pa3oBaHuto (poToko oT 28 uroHs 2016 r. Ne 2/16-3)
u ¢ yderom KoHuenuuu pa3BuUTHS MaTeMaTthyeckoro ooOpaszoBaHus B Poccuiickoit ®enepanum,
yTBepkaeHHOH Pacniopsbkenuem [IpaBurensctBa Poccun ot 24 nexadbps 2013 roxa
Ne 2506-p.

Ileny mporpamMmbl — OCBOCHHE OOYYAIOUIUMUCS COACPKAHHUS Y4eOHOM TUCIUILTAHBI
OVI(Y).04 «Martemaruka» U JOCTHKEHHE pE3ylbTaTOB €€ U3YYEHHUS B COOTBETCTBUU C

tpeboBanusimu ®I'OC cpennero obiiero oopa3oBaHus.
ConeprxaHue mporpaMMbl HaIIPaBJICHO HA PEUICHUE CIEAYIOMNX 3a0ay.

- q)OpMI/II)OBaTI) MNpEaACTAaBJICHUA O MATEMATUKE KaK YHUBCPCAJIBbHOM S3BIKC HAYKH,
CpCaACTBC MOACIUPOBAHUA SIBJICHUMN U Iponueccos, 00 naciAxX 1 METOAaX MaTCMaTHUKH,

— pa3BUBaTh  JIOTMYECKOE  MBIIIJICHHE, IPOCTPAHCTBEHHOE  BOOOpa)KeHUE,
ITOPUTMUYECKYIO KYJIBTYPY, KDUTUYHOCTb MBIIIUICHUS! HA YPOBHE, HEOOXOAMMOM JUIst Oy Ty1eit
Ipo(eCCHOHATIBHOM IEATEIbHOCTH, a TAKKE MOCIEAYIOUIEr0 00y4eHus;

— o0ecrneyuTh OCBOEHHE MaTEMaTHYECKUMX 3HAHHH U YMCHHﬁ, HeO6XOI[I/IMBIX B
MMOBCEAHEBHOM KHU3HH,

— cdopMHpOBaTh TIOHUMAHWE 3HAYUMOCTH MATEMAaTHKH JUIS HAYYHO- TEXHHYECKOTO
nporpecca, OTHOLIEHME K MaTeMaTHKe KaK K 4acTh OOIIeyesloBeUeCKOM KyJbTypbl 4epes
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MATEMATUKH, SBOIIOLUEH MAaTEMATHYECKUX HJICH.

Oo6meoOpa3oBatensHas y4yeOHas aucuumiuHa OVY(Y).04 «Marematuka» sBisieTcs
yu4eOHOW TUCHUIUIMHON 00s3amenvroll npenMeTHoW obnactu «Martematuka U HMH(OpPMATHKa»
@®I'OC cpennero obmero oOpazoBanus. B yweOnpix mnanax [IIIKPC, IIIICC3 yueGHas
mucuurmuaa OYI(Y).04 «MartemaTuka» BXOAUT B COCTaB o0Owux Y4YEOHBIX JAUCIHUIUIMH U3
o0s3aTenbHBIX npeaMeTHbIX o0nacteit @I'OC cpegnero oOiero oOpa3oBaHusl.

Copepxanne aucuumiauasl OY](Y).04 «Marematuka» chopMUpoBaHa B 3aBUCHMOCTH OT
npoduns  oOmeoOpa3oBaTenbHOW  MOATOTOBKM  (TEXHOJOTHMUYECKHI). ITO  BBIpaKaercs B
OTIpeNIeICHNU YPOBHS OCBOCHUS TUCIHMILIMHEI (YTIyOJIICHHBIHN ), KOJHMYECTBE YacOB, BBICISIEMbBIX Ha
U3y4eHHE OTJCNIBHBIX TEM MPOTPaMMBbI, Yepe3 0O0BeM M XapakTep MPaKTUYECKHX 3aHATHI.

OcBoeHnue o6OpazoBaTenbHBIX pe3ynbTaroB mno nucuuiuimae OY(Y).04 «MartemaTukay
3aBepIlaeTcs MOJIBEACHUEM UTOTOB B (hopMe sKk3amena B paMKax MPOMEXYTOUHOM aTTeCTaluH.

KoanuyecTBO 4acoB Ha OCBOCHHE nporpaMmbl JUCIHUITJIIMHBI:

Bun yueOnoii padoTsl Konu4yecTBo yacoB
Oo6wem OI1 330
Y4eOHas Harpy3ka 00yJaromuxcs 320

JICKIMH, YPOKH 166

MPaKTUYEeCKUE pabOTHI 146

KOHTPOJIbHBIE Pa0OTHI 28
MHauBuIyanbHbINA TPOEKT 10
[IpomesxyTouHast aTTecTanus B popme 3K3amMeHa 12
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1. TJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEBHOM
JTUCHUTLINHBI

Copepxanue IUCHUIUTMHBI «MaTeMaTHKa» HAMpaBlICHO Ha pPa3BUTHE YHUBEPCAIBHBIX
yueOHBIX NIEHCTBUH, (DOPMUPOBAHKE JIMYHOCTHBIX, METAIIPSIMETHBIX H MPEIMETHBIX PE3yIbTaTOB
®OI'OC cpeagnero obmero oOpa3oBaHus, a Takke oO0mmx komnereHiuid DPIOC cpeagHero
npodeccuoHaibHOr0 06pazoanus (ykaspiBaercss ®I'OC CIIO):

OK 2. OpraHI/ISOBBIBaTB CO6CTB€HHYIO JACATCIIbHOCTD, BI>I6I/IpaTB THUIIOBBIEC METOJAbI U
CIIOCOOBI BHIITOIHEHHS HpO(l)eCCI/IOHaJ'IBHBIX 3aaa4, OIC€HUBaTh NX 3(1)(1)CKTI/IBHOCTB 1 Ka4CCTBO.

OK 3. [IpuHumarh pelieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUsX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh TOUCK H UCIONb30BaHUE WHPOPMALUHK, HEOOXOAUMOW IS
3 PEKTUBHOTO BBIMOTHEHUS TPOPECCHOHATBHBIX 3aad.

OK 5. Hcnomp3oBaTh  HH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIE  TEXHOJIIOTMH B
npohecCuOHANBHOM NeSTebHOCTH.

OK 6. PabGorath B KOJUIEKTHBE W KoMmaHzAe, A(P(EKTHBHO o0OMAThCA € KOJUIETaMHU,
PYKOBOJICTBOM.

OK 7. EpaTB Ha ce0s OTBETCTBEHHOCTH 3a pa60Ty YWICHOB KOMAaH/JbI, PE3YyJIbTAT BBIIIOJHCHUA

3a/1aHUM.
[L1anupyemble pe3yIbTaThl OCBOCHHS Y4€OHOM HUCIIUILTHHBI B COOTBETCTBUH C OG6me
oroc Coo KOMITETCHIIUH
®I'ocC CI110
Juunocmuuie:
—  chopMHPOBAHHOCTH MHPOBO33PEHHUSI, coorBerctByromero | OK 2, OK 3,

COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH W oOmiecTBeHHOM npakTukm, | OK 4
OCHOBAaHHOTO Ha JHAJNOre KyJbTyp, a Takke pa3lu4dHbIX (QopM
OOIIECTBEHHOTO  CO3HAHHs, OCO3HAaHWE  CBOETO  MecTa B
MOJIUKYJITYPHOM MHPE;

— chOpMUPOBAHHOCTH OCHOB CaMOPa3BUTHS ¥ CAaMOBOCIUTAHHUS B
COOTBETCTBUM C OOIEYETTOBEUECKUMH IIEHHOCTSIMHA W HIcalaMUu OK 2, OK 4,
IPaskaHCKOT0 OOIIECTBA; TOTOBHOCTD U CIIOCOOHOCTH K OK5
CaMOCTOATENIbHOM, TBOPUYECKON M OTBETCTBEHHOM JIESITEIBHOCTH;

— HaBBIKA COTPYIHMYECTBA CO CBepcTHHKamu, getbMu wiagmero | OK 6, OK7
BO3pacTa, B3POCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO IOJIC3HOM,
y4eOHO-  HCCICIOBATEIbCKOM, TMPOSKTHOW W JAPYrHX  BHIAX
JIeATETBHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K oOpasoBanuio, B Tom umciae | OK2,OK3
caMOOOpa30BaHMIO, HA MPOTSHKEHHHM BCEH JKH3HH; CO3HATEIIBHOE
OTHOILICHHE K HEMPEPhIBHOMY OOpPA30BaHUIO KaK YCIOBHIO YCIICIIHOM
po)eCCHOHAIBHON 1 0OIIECTBEHHON JEATEIbHOCTH;




Memanpeomemnmnuie:

YMCHHUC CaMOCTOATCIIbHO OMPCACIIATE LHCIIN ACATCIbHOCTH U COCTABIIATH
IIJIaHBI ACATCIBHOCTH,; CaMOCTOATCIBHO OCYIICCTBIIATh, KOHTPOJIHUPOBATH
U  KOPPCKTHUPOBATH ACATCIBbHOCTH, MCIIOJIB30BaTh BCC BO3MOKHLIC
PECYPChI AJId NJOCTHUIKCHHA ITOCTABJIICHHBIX ueneﬁ " peaiu3aluu I1JIaHOB
ACATCIIBHOCTH, BBI6I/IpaTb YCICHIHBIC  CTpATCTHMM B PA3JIMYHBIX
CUTyalUsIX;

OK 2, 0K 3,
OK 7

YMEHME MPOAYKTUBHO OOIIAThCA M B3aUMOJICHCTBOBaTb B IIPOLECCE
COBMECTHOHM J€ATEJIbHOCTH, YYUTBIBaTh MO3ULUHU JIPYTHX YYaCTHHKOB
NeSITebHOCTH, YPPEKTUBHO pa3pemaTb KOH(QIHUKTHI,

OK 6, OK 7

BJIaJICHHE HaBBIKAMH I[103HABATEIbHOH, y4eOHO-HCCIIEIOBATENBECKON M
IPOEKTHOM  JEATENIbHOCTH,  HaBbIKAMM  pa3pelleHus  npobiem;
CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB
pelLIeHHs PAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOJIOB
HO3HAHUS;

OK 2, OK 4,
OK 5

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENbHOW HH(POPMAIOHHO-
NIO3HABATEIbHOW JICATENIFHOCTH, BJIAJICHUE HABBIKAMH IIOJyYCHHUS
HeoOXxonuMol HWH(OpPMAMK W3 CIOBAaped pa3HBIX THIIOB, yMEHHE
OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(POPMAIMH, KPUTHYECKU
OLICHUBATh U MHTEPIPETUPOBATH HH(POPMAITHIO, ITOTydaeMyIO U3
Pa3INYHBIX UCTOYHHKOB;

OK4,0K5

BJIAACHUC SA3BIKOBBIMH CpCACTBAMH: YMCHUC SICHO, JIOTMUYHO M TOYHO
H3jaraTb CBOIO TOUYKY 3pCHUA, HCIIOJIL30BATh AJICKBATHLIC SA3BIKOBBIC
CpCacCTBa,

OK 6

BI1aACHUC HaBbIKaMU MMO3HaBaTEeIbHOM pe(l)HeKCI/II/I KakK OCO3HaHHuA
COBCPIIACMBIX I[GflCTBHfI 1 MBICIIUTCIIBHBIX IMPOLCCCOB, UX PE3YIbTATOB
u OCHOBE[HPIIZ, T'paHUIl CBOCTO 3HAHWUA W  HE3HAHUA, HOBBIX
MO3HAaBATCJIBbHBIX 3aa4 U CPCACTB IJId UX TOCTHMIKCHUS

OK 2, OK 3,
OK 4

Ilpeomemmnuie

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O MaTEMaTUKE KaK 4YacTH MHUPOBOM
KyJIbTYpbl M MECTE€ MAaTE€MAaTUKH B COBPEMEHHOW LMBUJIM3ALUU, O
crocobax omucaHus HA MaTeMaTHYEeCKOM SI3bIKE SIBIICHUI peanbHOTO
MHPA;

OK2,0K 4

C(l)OpMI/IpOBaHHOCTI) Hpe,Z[CTaBJ'ICHI/Iﬁ O MaTCMAaTUYCCKUX ITOHATUAX KaK O
BaXHEHUIIIUX MaTeMaTHYECKUX MOACIAX, IO3BOJIAKOIIUX OIIMCBIBATH U
HN3Yy4YaTh pa3HbIC IPOUECCCHI U ABJIICHHA; IOHUMAaHUC BO3MOXKXHOCTHU
AKCMOMATHUYCCKOT'O MMOCTPOCHUSA MATCMATHYCCKUX Teopr/'I;

OK2,0K 4

BJIaJICHHE METOJaMH JJOKa3aTeIbCTB U AJITOPUTMOB PEIICHUS, YMCHHE UX
PUMEHSTh, TPOBOJIUTH JOKA3aTEIIbHBIC PACCYXKICHHS B XOJE PCIICHHS
3ajauy;

OK2,0K3

BIIQJICHUE CTAHJAPTHBIMM NIPHUEMaMU pELIECHHUsS palUuOHAIbHBIX U
VMPPALMOHAIBHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCJIE JJI MOMCKA ITYyTH PELICHUS U
WJUTFOCTPALIMY PENIEHUs] YPABHEHUN U HEPABEHCTB;

OK 2, OK 3,
OK 4

c(hOpMUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX TMOHATHAX, UACIX H
METOJIaX MaTEeMaTUYECKOr0 aHAJIN3a;

OK 2, OK 4

BJIa/ICHHE OCHOBHBIMU MOHSTUSMH O IIOCKMX M TPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX durypax, ux OCHOBHBIX CBOIICTBAX;
c(OpMHUPOBAHHOCTh YMEHHS PACIO3HABATh HA UEPTE!KaX, MOJEISIX U B

OK 2,0K3,0K4
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peaJbHOM MHpPE T€OMETpHUecKHe (UTyphl; MPUMEHEHHE H3YYEHHBIX
CBOWCTB TreoMeTpuueckux ¢uryp u  ¢GopMyn Uil  pelieHus
TeOMETPUYECKUX 337134 U 3a]1a4 C MPAaKTHUYECKUM COZIepKaHUEM;

c(OpMUPOBAHHOCTh ~IPEJCTABICHUNW O TMpoleccax |  SBJICHUSX,
MMEIOLINX BEPOSATHOCTHBII Xapakrep, 0 CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B peaJbHOM MHpe, 00 OCHOBHBIX MOHATHSIX
3JIEMEHTAapHOU TEOPUHM BEPOATHOCTEH; YMEHUN HAXOIUTh U OLICHUBATh
BEPOSTHOCTH HACTYIUIEHUS COOBITHM B MPOCTEHIIMX MNPAKTUYECKUX
CUTYyalMsIX U OCHOBHBIE XAPAKTEPUCTHUKH CIIYYalHBIX BEJIUYMH;

OK 2,0K 3,0K 4

BIIaZICHUE HaBBIKAMM  HCIIOJIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX IPOIPAaMM IIPU PELICHUHU 3a1a4

OK 2, OK 4,
OK 5




2. COAIEP) KAHUE YUEBHOM JNCIIUII/INHBI
Beeoenue

MaremaTnka B HayKe€, TCXHHUKE, DKOHOMHUKE, I/IH(I)OpMaI_II/IOHHBIX TCXHOJIOTHAX U Hp&KTH‘ICCKOfI
JACATCIIBHOCTH. ]_[eJ'II/I " 3aJa491 U3YUCHHUA MAaTCMAaTUKHU IIPU OCBOCHUU HpO(l)CCCI/Iﬁ U CIICIHAIBLHOCTEH CIIO.

YucaoBbie " 6yKBeHHI)Ie BbIPpaKCHUA

JenmumocTs 1ensix ancen. Jenenne ¢ octatkom. CpaBHeHHS. Penenne 3amad ¢ meo9YncIeHHBIME
HEN3BECTHLIMU.

MHoroujieHbl OT OJTHOM MepeMeHHON. J[emTuMocTh MHOTOWICHOB. /{efieHre MHOTOUJIEHOB C
OCTaTKOM. PaHI/IOHaHbHI)IC KOpHU MHOT'OWICHOB C IICJIBIMU KOB(b(bI/IHI/ICHTaMI/I. Pemenue OEIbIX
anrebpanvecknx ypasHennid. Cxema ['oprepa. Teopema besy. Uncno kopHeit MHOroWwIeHa. MHOTOYJICHBI OT
JIByX IepeMeHHbIX. POPMYIIbI COKPALIEHHOr0 YMHOXXEHHUSI 17151 cTapiuux creneneid. bunom Herotona.
MHOT04JIeHBI OT HECKOJILKHUX MEPEMCHHBIX, CAMMETPUYHBIC MHOTOWICHEI.

Kommnekcusle uncna. I'eomeTpuueckast HHTEpIpeTaLlysi KOMIUIEKCHBIX yncen. JJeficTBUTEIbHAS U
MHHMas 9aCTbh, MOZAYJIb U apr'yMEHT KOMILIEKCHOTO YHcia. Alredpandeckasi 1 TPUTOHOMETpUYecKast (pOpMBI
3allUCH KOMITJICKCHBIX uucel. ApupmeTndeckre NeHCTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU B pa3HbIX (hopMax
3armmcu. KoMrmekcHo conpshkeHHbIe yncia. Bo3BeneHnue B HaTypanbHyto crereHs (popmyna Myaspa).
OcHoBHas Teopema ajareopsl.

HpaKTuquRne 3aHATUA

Apudmerryeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHHE TPUOIIKEHHBIX 3HAUCHUH BETUYMH H
MOTPENIHOCTEH BEIYUCTICHHH (a0COMOTHON M OTHOCUTENIBHOM), CPABHEHHE YHCIIOBBIX BBIPAKEHHH.

Kopuu, crennenu u jiorapugmbl

Kopnu u crenenn. KopHu HatypalibHON CTENEHU U3 Yncia U UX cBOMCTBa. CTeneHu ¢
UppaLMOHAIBHBIMU [TOKA3aTeNsIMHU, X cBOMCTBA. CTENEeHH ¢ JEeHCTBUTENbHBIMU MTOKa3aTesiMu. CBolcTBa
CTENEHH C IeHCTBUTEIBHBIM [I0KA3aTEIIEM.

Jlorapudm. Jlorapudm uncia. OcHoBHOE Jorapudmuieckoe ToxaecTso. Jlorapudm nponsseneHus, 4acTHOTO,
CTETICHH; IIePeX0/l K HOBOMY OCHOBaHHMIO. J|eCSITUYHBIN U HaTYpaJIbHbIH JOrapu(Mel, 4UCIIO €.

[IpeobpazoBanue anredpandeckux Beipaxkenuid. [I[peodpazoBaHue paluoHATBHBIX,
UPPAIMOHATBHBIX, CTETICHHBIX, TOKA3aTEIBHBIX U JIOTapU(PMHUUECKUX BBIPAKCHHIA.

IIpakTu4yeckue 3aHATHS

Brrunicnenue u cpaBHeHue KopHel. BrinonHenne pacueros ¢ paaukanamu. Pemenne
VppaLMOHANIBHBIX YpaBHEHNH. HaxoxeHue 3HaueHUI CTEeleHEN ¢ pallMOHAIbHBIMU [TOKA3aTEIISIMH.
Cpasuenne creneneid. [IpeoOpa3zoBanns BbIpaXeHHH, COAEPKAIIUX CTENEHN. Pemenne moka3aTeabHbIX
ypaBHeHUil. Penenne npukiagHbIx 3a1a4.



Haxosxnenue 3HaueHni torapugma mo Npou3BOILHOMY OCHOBaHUIO. [lepexos OT 0THOr0 OCHOBaHUS
K Apyromy. Beraucienue u cpaBHenue gorapudmos. JlorapudmMupoBanue u MoTEHIXPOBAHUE BBIPAKECHHH.

[IpubmmkeHHbIe BEIYMCICHUS U PEIICHUS TPUKIAAHbIX 3a7a4. Pemenue morapuMuaecKux
YpaBHEHUH.

OcHOBBI TPUTOHOMETPHUHU

OCHOBHBIC TOHSATHSL. CI/IHYC, KOCHUHYC, TAHI'CHC XU KOTAHI'CHC IIPOMU3BOJILHOI'O yTJIa. PaI[I/IaHHaﬂ MEpa
yria. CI/IHyC, KOCHUHYC, TAaHI'CHC 1 KOTAHTCHC YUCJIa.

OcHOBHBIE TpUTOHOMETpUUECKUe ToxkaecTBa. Dopmyrsl npuseneHusa. CHHYC, KOCUHYC U TAHT€HC
CYMMBI U Pa3HOCTH JIByX yrioB. CHHYC U KOCHUHYC JBOMHOTO yria. ®opMyIibl MOJIOBUHHOTO yIJIa.
[IpeoOpa3oBaHus CyMMBI TPUTOHOMETPUUYECKUX (PYHKIIMH B IPON3BEACHUE U IIPOU3BEICHUS B CYMMY.
BerIpaxkxeHue TpUrOHOMETPUUECKUX (QYHKIUM Yepe3 TaHTeHC MTOJIOBUHHOTO apryMeHTa. IIpeodpa3zoBanus
TPUTOHOMETPUYECKHUX BBIPAKEHUH.

TpuroHomMeTpu4ecKHe ypaBHEHH U HepaBeHCTBA. [IpocTeilne TpUroHOMETPHYECKUE YPABHEHNSI.
Pemenne TpuroHoMeTpudeckux ypasHeHuil. IIpocTeilire TpuroHoOMeTpUYECKUE HEPABEHCTBA.

OOpatHble TpUroHOMETpHUYECKHE PYHKIMH. APKCHHYC, apKKOCHHYC, apKTaHI€HC, aPKKOTAHT'€HC
YHcoa.

HpaKTuquRne 3aHATUA

PanuanHbIi METOR N3MEPEHHS YTIIOB BPALLIEHUS U CBA3b C IpagyCHON Mepoi. OCHOBHBIE
TPUTOHOMETPUYECKUE TOKAECTBA, (POPMYJIBI CIIOKEHHS, YABOCHHS, TPEOOPA30BAHUE CyMMBI
TPUTOHOMETPUYECKUX (PYHKIUI B IPOHU3BEICHHE, MPeoOpa30oBaHie MPOU3BEICHHS TPUTOHOMETPHUYECKHX
(GYHKIHIA B CyMMY.

IIpocreiine TPUrOHOMETPUUECKUE YPABHEHNS U HEPABEHCTBA.

Ob6parHsie TPUTOHOMETPUUECKHE ¢byHKUIMH: apKCHHYC, APKKOCHHYC,
apKTaHIeHC.

DyHKUUH, UX CBOWCTBA U rpaQuKHU

Oynkuun. O0aacTh onpeaeacHus U MHOXKeCTBO 3HaueHul. ['paduk pyukiuu. [Tocrpoerue
rpadukoB GYHKIUH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CgoiicTBa pyHKINHU. MOHOTOHHOCTD, Y€THOCTh W HEUETHOCTH, OTPAHHYEHHOCTD, TEPHOINIHOCTb.
[IpomesxyTku Bo3pacTaHus U yObIBaHMs, HAMOOJIbIIIEE M HAMMEHbBIIIEE 3HAYCHNUS, TOUKH IKCTPEMyMa
(JtokampHOTO MakcMMyMa ¥ MUHUMYMa). Beinmyknocts yHkiuu. ['paduueckas nuntepnperanust. [Ipumepsr
(YHKIIMOHAIBLHBIX 3aBUCUMOCTEH B pEaIbHBIX MPOIIECCAX U SBICHUSIX.

Obparnsie pynkuun. Cnoxnas QyHkuus (kommo3unus GyHkuii). BsanmHo o6paTHbIe QyHKUINH.
Ob6nacth onpezenenus 1 001acTh 3HaYeHUI oOpatHol QyHKIMH. ['paduk odpaTHOl Qynkmu. Haxoxnenne
¢byHKIMH, 00paTHON JTaHHOM.



CreneHHbIe, MOKa3aTeNbHbIC, Jorapu(MUIYECKIe U TpUroHoMeTprdeckue GpyHknuu. CTerneHHas
(GYHKIHS ¢ HATYpaJbHBIM MIOKa3aTelieM, ee CBOWCTBa U rpaduk. BepTukalbHBIC U TOPU30HTAILHBIC
acUMNTOTHI TpaduKkoB. ['padukn qpoOHO-THHEHHBIX (HYHKITHIA.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U rpadyKy, IEPHUOAUIHOCTH, OCHOBHOH MEPHO/T.
OO0paTHbIe TPUTOHOMETPHYECKHE PYHKIINN, HX CBOWCTBA U TPpaHKHL.

[Noka3zarenbHast QyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U IpaduK.

Jlorapudmuueckast pyHKIH, ee CBOWCTBA U rpaduK.

IIpeobpazoBanmst rpadMKOB: MapaILIEIBHBINA IEPSHOC, CAMMETPHSI OTHOCHTEIHLHO OCei KOOpIUHAT U
CHMMETpPHSI OTHOCUTEIBHO Havasla KOOPJIAUHAT, CAMMETPHUS OTHOCUTEIBHO MPSMOH Y = X, PACTSIKECHUE U
c)KaTue BAOJb OCeld KOOPAUHAT.

IIpakTuyeckue 3aHATHS

ITpumeps! 3aBUCHMOCTEN MEKIY IEpEMEHHBIMU B pEaIbHBIX MPOIeccax U3 CMEXHBIX TUCIUITINH.
Omnpenenenne pynkuuid. [loctpoerne u urenune rpadukos ¢hyakwii. MiccrenoBanue ¢ynknuu. CBoicTBa
TMHEHHOH, KBapaTHYHON, KYCOYHO-THHEHHOM U IPOOHO-THHEHHON QyHKIIHA.

HemnpepriBable 1 neproandeckue Gpynknuu. CBoicTBa 1 rpadMKu CHHYyCa, KOCHHYCa, TAHTEHCA U
koTtaHreHca. O0paTtHbie GyHKIHMH U uX Tpaduku. OOpaTHBIE TPUTOHOMETPUIECKHE (QYHKITHH.

[IpeobpazoBanus rpaduka (GYHKITUH. lapmonnueckue koaedaHus.
IIpuknagHele 3a1auu.
[TokazarenbHble, TOTapUPMUIECKHE, TPUTOHOMETPUUECKIE YPABHEHUS H HEPABEHCTBA.
Havaia MmareMmaTnyeckoro aHajiu3a

INocnenoBarensHoctu. [loHsTHE 0 Ipeaene nmocnenoBarenbHOCTH. CyliecTBOBaHME Mpe/esa
MOHOTOHHOM OTpaHHUYCHHOM MOCIIEe0BATENLHOCTH. J[Ha OKPY>KHOCTH M TUIOLIa(b KPYyra Kak Mpeiesibl
nocienoBaTeNbHOCTeN. beckoHeuHo yOpIBaromias reoMeTpruaeckas mporpeccus u ee cymma. Teopemsl o
npezenax nociuenoBarenbHocTell. [lepexon k mpenenam B HEpaBEHCTBAX.

ITonsitre o HenpeprIBHOCTH (PyHKIMU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIHUSX.

[MpousBoanast. [ToHsiTHe 0 MPON3BOIHON PYHKIUH, €€ TeOMETPHUYCCKHN 1 (PU3NIECKUIN CMBICI.
YpaBHeHHe KacaTenbHOH K rpaduky pyHkimu. [Ipon3BoHbBIE CyMMBI, Pa3HOCTH, IPOU3BEIEHHS, YACTHOTO.
[Ipou3sBoiHBIE OCHOBHBIX dlIeMEeHTapHBIX QyHKIMH. [Ipon3BOIHBIE CII0XKHOW U 0OpaTHOW GyHKIUKN. BTopas
npou3BoaHast. [IpuMeHeHHe MPOU3BOAHON K UCCISAOBAHUIO (DYHKIIMH 1

NOCTPOEHUIO rpadukoB. Vicnonb30BaHne IPOU3BOAHBIX MPH PELICHUH YPAaBHEHUH 1 HEPABEHCTB, TEKCTOBBIX,
(GU3NYECKUX U TEOMETPHUYECKHX 3aJ1a4, HAXOXKJICHHE HANOOJIBIIINX U HAMMEHbBIITNX 3HAYCHHH.
ITepBoobpasnast u uaTerpai. [momans kpuBoauHEHON Tpanenun. [loHsTHE 00 OMpeeIeHHOM
unterpaine. [lepsooOpasnast. [lepBooOpasHblie anemenTapHbix GpyHkuid. [IpaBuina BeraucieHus
nepBooOpa3ubix. @opmyrna Herotona-JleitOnuma.
[Ipumeps! nCTOTB30BaHMS MPOU3BOJHON TSI HAXOXKCHHS HAWITYUIIIeTr0 PEIIeHNs B MPUKIIaIHBIX

3agadax. HaxoxneHne CKOpocTH AJis mpolecca, 3alaHHoro (opmysnoi uiu rpaduxom. [Ipumepsr
NPUMEHEHUS HHTerpaia B QU3KKe U reoMeTpun. Bropas npou3BoHas 1 ee PU3HIECKUA CMBICI.

IIpakTnyeckue 3aHATHS

IIpon3BoaHas: MEXaHMYECKHII M TEOMETPUUICCKUNA CMBICIT TTPOU3BOTHON. Y paBHEHHE KacaTeIbHOM B 00IIeM
Buje. [Ipasuna u popmynsr muddepeHmpoBanms, Ta0IUIA TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITHIA.
HUccnenoBanne GyHKIUY ¢ IIOMOIIBIO0 MPOU3BOAHOM. HaxoxieHre HanOobero, HANMEHBINETO 3HAYCHUS H

10



JKCTpeMallbHBIX 3HaueHUH (pyHkuuu. MHTerpan u nepsoodpasHas. Teopema HetoToHa — JleitOHuna.
[IpumeHeHnne uHTErpaza K BEIYUCICHUIO GU3MUECKIX BEJTMYUH U TUIOLIAACH.

YI)aBHeHI/IH H HEPpABCHCTBA

ypaBHGHI/IH, HEPAaBCHCTBA U CUCTCMBI ypaBHeHHﬁ. PaBHOCHMIBHOCTH ypaBHeHHfI, HEPABCHCTB U
CUCTCM.

Pemienne pallMOHAJIbHBIX, ITOKA3aTCIIbHBIX U J'IOl"apI/I(bMI/I‘IGCKI/IX ypaBHCHI/Iﬁ " HCPABCHCTB. Pemenue
HUPPpAUOHAIIBHBIX U TPUTOHOMCTPUUCCKUX ypaBHCHI/II\/'I " HCPABCHCTB.

OCHOBHEBIE IPUEMBI PEIICHNS CUCTEM yPaBHEHHI: ITOICTAHOBKA, alre0panvecKkoe coKeHNe, BBEJIEHINE HOBBIX
MepeMeHHBIX. PellieHne cucreM ypaBHEHU ¢ ABYMsI HCM3BECTHBIMU (ITPOCTEHININE TUITBI). Pemenue cuctem
HEpPABEHCTB C OJHON MepEeMEHHOM.

JokazarenscTBa HepaBeHCTB. HepaBeHCTBO 0 cpenHeM apu(METHIECKOM U CPEIHEM
reOMEeTPUYECKOM ABYX YHUCEIL.

Hcnonp3oBanue cBOiCTB 1 TpadMkoB (GYHKIHIA IPH PEIISHUH YpaBHEHUI 1 HEPaBEHCTB. MeToxn
UHTEpBaJIOB. M300paxkeHre Ha KOOPAWHATHOM TNIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUH W HEPABEHCTB C
JIBYMS IIEPEMEHHBIMH U UX CHCTEM.

IIpuMeHeHne MaTeMaTHYECKUX METOIOB JUISl PEIICHUS COAEPKATEIbHBIX 33/1a4 U3 PA3ITMYHBIX
oOacTei HayKu B IPakTUKHU. VIHTeprpeTanust pe3yibrara, y4eT pealbHbIX OTPaHNuCHHH.

HpaKTuquRne 3aHATUA

Kopuu ypaBuenwmii. PaBHocunsHOCTS ypaBHeHHi. [IpeoOpa3oanne ypaBHeHHH. OCHOBHBIE TTPHEMEI
pelieHus ypaBHeHH. Perrenue cucrem ypaBHeHUH. Vcmonb30Banue cCBOWCTB U rpadUKoB (YHKITHHA IS
pelieHus: ypaBHEHUH U HEPaBEHCTB.

KomOuHaTopuka, CTaTUCTHKA U TEOPUS BEPOSATHOCTEH

OneMeHTH KOMOMHATOPUKU. OCHOBHBIE TIOHATHSI KOMOMHATOPHUKH. DOpMYJIBI UKCIia MePecTaHOBOK,
pasMeleHni, couetanuil. Pemenne komOnHaTopHbIX 3ana4. @opmyina 6uaoma Hetotona. CBoiicTBa
OmHOMUANBHEIX K03 dummenTo. Tpeyromsuuk [lackas.

DJieMEeHTHI TeOpuH BeposiTHOCTEH. COOBITHE, BEPOSATHOCTh COOBITHS, CJIOKEHUE U YMHOKEHUE
BeposTHOcTeH. [loHsTHE 0 He3aBHCcUMOCTH COOBITUH. JluCKpeTHas cirydaliHas BETMYMHA, 3aKOH €
pacnpenenenus. YuciaoBble XapaKTEPUCTUKU TUCKPETHOM cityualiHON BeMuuHbI. [ToHsATHE O 3aKOHE
OOJBIINX YHUCEIL.

OJneMeHThl MaTeMaTHuecKol craTucTuku. [Ipencrasienue qaHHBIX (TaONMIBI, THArPaMMBI,
rpaduKu), TeHepalibHasi COBOKYITHOCTh, BEIOOpKA, cpefiHee apudmerndeckoe, meaunana. [ToHsTre o 3agauax
MaTEMaTHYECKONW CTaTUCTHUKH.

Pemenmne MPAKTHYCCKUX 3a4a4 C IPUMECHCHUEM BEPOATHOCTHBIX METO0B.

IIpakTnyeckue 3aHATHS

Hcropus pa3BuTrs KOMOMHATOPUKH, TEOPHUH BEPOSTHOCTEH U CTATUCTUKU M UX POJIb B Pa3INIHBIX
chepax deroBeUecKol Ku3HeneaTeNbHOCTH. [IpaBruia koMOuHaTOprKH. Perienne KoMOWHATOPHBIX 3a/1ad.
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Pasmernenusi, couetanus u nepectaHoBku. bunoMm Hetotona u tpeyronpauk [ackans. [lpukiaaneie 3agaum.
Knaccuueckoe onpenenenue BeposITHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa O CyMME BEPOSITHOCTEH.
Brruucnenue BepositnocTelt. [Ipukinannusie 3agaun. [Ipencrapienue YMcioBbIX JaHHbIX. [IpukiagHbie
3aJa4u.

HpﬂMble U IJIOCKOCTH B IMPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEPEOMETPHUH (TOUKA, TIPSMasi, INIOCKOCTh, MPOCTPaHCTBO). [TorsTre 00
aKCUOMAaTHYECKOM cItoco0e MOCTPOSHHS TEOMETPHH.

[Tepecekaromuecs, napajiebHbIEC U CKPEIIUBAIOIINECS MPSMBIE. YTOJ MEXAY MPSIMBIMU B
npoctpancTie. [lepneHauKynsapHOCTh NpsAMBIX. [lapamiensHOCTE U TePIeHIUKYIIPHOCTE IPSIMOH U
IJIOCKOCTH, IPU3HAKK U CBOMCTBA. TeopeMa o Tpex nepneHaukyspax. [lepneHaukynsp u HaKJIOHHAS K
IJIOCKOCTH. YTOJ MEXY NPSAMON U TUNIOCKOCTBIO.

[TapannensHOCTh MIIOCKOCTEN, NEPIEHAUKYISIPHOCTD IIOCKOCTEN, MPU3HAKU U CBOMCTBA.
JIByrpaHHBbIi yroJ, JIMHEHHBIN yrojl ABYTPAHHOIO yIJIa.

PaccTosHus 0T TOUKH A0 IIOCKOCTU. PaccTosiHUE OT NpsIMOM 0 MIIOCKOCTH. PaccTrosiHue Mexny
napauieTbHBIMU ITIOCKOCTAMHE. PaccTosiHre MeX Ty CKPEIIUBAIONUMUCS TTPSIMBIMH.

IHapamienbHoe npoekTupoBanue. OpToroHajabHoe npoekTupopanue. Ilnomans
OPTOTrOHAJIBHOI NMPOEKIUN MHOTOYI0JIbHUKA. N300paxeHue NpOCTPAHCTBEHHBIX
¢uryp. LlenTpajibHOE NPOEKTHUPOBAHHUE.

IIpakTuyeckue 3aHATHS
HpI/I3HaKI/I B3aMMHOTI'O pacCIIOJIOKCHUA MMPAMBIX. Yron MCKAY NPAMBIMHA. Bzaumnoe PacIiojIoXCHue
MPSIMBIX U INIOCKOCTEH.

[lepnieHIUKYISIp 1 HAKIOHHAS K IIOCKOCTH. YTOJI MEXAY MPSIMOM U IJIOCKOCTHIO. TeopeMbl 0
B3aMMHOM PacCHOJIOXKEHUH MPSIMOM U IIIOCKOCTH. TeopeMa o Tpex MeprneHAnKyIspax.

IIpu3HaKu ¥ CBOKWCTBA NMapaJIENbHBIX U NEPHEHIUKYISIPHBIX IIJIOCKOCTEH. PaccTosiHUE OT TOUKH 10
IUIOCKOCTH, OT IPSMOH JI0 IIIOCKOCTH, PACCTOSTHAE MEXKY TNIOCKOCTSIMH, MEXKY CKPEIIMBAIOIUMUCS
NPSAMBIMHU, MEXy IPOU3BOJIBHBIMU (PUTypaMy B IPOCTPAHCTBE.

ITapajiensHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o monaay OpTOroHaabHON MPOEKIUN
MHOT'OYTr'0JIbHUKA. B3anMHOE pacnonokeHue MpoCTPaHCTBEHHBIX GUTyD.

MHOrorpaHHMKHU
Bepmmnsl, pebpa, rpanu MHOTOTpaHHHKa. Pa3BepTka. MHOTOTpaHHBIE YTIIBL.

Brimykiibie MHOTOTpaHHHKH. Teopema Diinepa.

[Mpusma, ee ocHOBaHMsI, OOKOBEIE pedpa, BEICOTA, OOKOBas TIOBEPXHOCTb.
[psimas u HaknoHHas npusMa. [IpaBuibnas npusma. [lapamienenunen. Kyo.

[Mupamuna, ee ocHoBaHHE, OOKOBBIE pedpa, BEICOTa, OOKOBas IOBEPXHOCTb.
TpeyronbHasa nupamuaa. [IpaBuibHas nupamuaa. Y cedeHHas upamMuia.

Cummerpuu B KyOe, B mapajuiesenurne/ie, B Ipu3Me U MupaMue.

[lonsATHE O CUMMETPUU B IPOCTPAHCTBE (LEHTPATIbHAS, OCEBAs, 3€PKaIbHAs).
Ceuennst MHOTOTpaHHUKOB. [locTpoeHne ceueHuit.

IIpencraBienne o MpaBIIIFHBIX MHOTOTPaHHHUKAX (TETpadap, KyO, OKTasaAp, TOAEKadAp M UKOCAIP).
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IIpakTnyeckue 3aHATHS

Paznuunble BUIBI MHOTOTPaHHUKOB. VX m3o00pakenus. CedeHusi, pa3BepTKH MHOTOTPAHHHUKOB.
[Tnomans noBepxHocT. Bunbl cummeTpuii B mpoctpanctBe. CUMMETpHS TEN BpallleHUSI 1 MHOTOTPAaHHUKOB.

TeJia 1 NOBEPXHOCTH BpallleHUA

Hunuuaap u koHyC. Y cedeHHbli konyc. OCHOBaHUE, BEICOTA, OOKOBAs TIOBEPXHOCTH, 00pa3yroIas,
pasBepTka. OceBble CCUCHUSI U CEUCHUS MTapaJlIeIbHbIE OCHOBAHUIO.

[ap u cdepa, ux cedenus. Dimrc, TurepOoina, mapadona kak ceueHns konyca. KacarenpHas
wiockocTh K chepe. Cepa, BiucanHasi B MHOTOTPaHHUK, cepa, ONMCaHHasi OKOJIO MHOTOTPAHHUKA.,

HI/IJ'II/IHI[pI/I‘{eCKI/IC 1 KOHUYCCKHUE ITOBEPXHOCTH.

O0beMBbI TeJ1 M IUIOLIAAM X NTOBEPXHOCTEN

O6mbeMm u ero u3mepernne. Marerpanpaas hopmyna oopema. [lonsaTue 06 oobeme
tena. OTHOLIeHHE 00 BEMOB MOTOOHBIX TEIL.

Dopmyiel 00beMa Ky0Oa, mapajuienenunena, Ipu3Mel, TUIMHAPA. PopMyIibl 00beMa MUPaMUIbl U
KoHyca. @OpMyJIBI TIOLIAI1 MOBEPXHOCTEH HUIMHIIPA U KoHyca. PopMyiel 00beMa mapa U Iomann

cepsl.
HpaKaneCRne 3AHATUA

Brruucnenue riomanei 1 00eMOB.

KoopauHarsl 1 BeKTOPBI

JlekapToBbl KOOPAMHATHI B IPOCTPAHCTBE. POpMYyIIa pacCTOSIHUS MEXY IBYMsI TOUKAMHU.
YpaBHeHus cdephl U MI0CKOCTH. DopMyiia pacCTOSHUS OT TOUYKH 10 TUIOCKOCTH.

Bekropel. Moayne BekTopa. PaBeHcTBO BekTOpOoB. Ci10)KeHHE BEKTOPOB U YMHOXKEHHE BEKTOpa Ha
qucino. Yron Mexay Bekropamu. Koopaunate! BekTopa. CKasisipHOE TPOM3BECHUE BEKTOPOB.
KonnuneapHsie BeKTOpHL. PasnojkeHre BEeKTOpa 0 ABYM HEKOJUIMHEapHBIM BekTopaMm. KommnanapHsie
BEKTOpHI. PaznoxeHune 1mo TpeM HeKOMILIaHAPHBIM BEKTOPaM.

Hcnons3oBanue KOOpAWHAT U BEKTOPOB IPH PCHICHUU MATECMATUYCCKUX U MMPUKIIAAHBIX 3a/1a4.

IpakTuyeckue 3aHATHS

BeKTOpBI. I[eﬁCTBHﬂ C BCKTOpaMH. I[eKapTOBa CHUCTCMA KOOPJAUHAT B IIPOCTPAHCTBE. YpaBHeHHe
OKPYKHOCTH, C(bepBI, IIockocTH. Paccrosiaue MCKAY TOYKaMH. I[eﬁCTBHH C BEKTOpaMH, 3aJIaHHbIMU
koopauHaTtamu. CKansipHOE IPOU3BECHIE BEKTOPOB. BekTopHOE ypaBHEHHE MPSIMOM M MIIOCKOCTH.
Hcnonp3oBanue BCKTOPOB IIPU JOKA3aTCILCTBE TCOPEM CTCPEOMECTPUN
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3. TemaTn4yeckmii NJIaH y4eOHOMH IMCHUNIMHBI
OVY/(Y).01 Maremaruka (2018-2019 yu.r)

PaccmoTpeHno: Yr1Bepikaai:
Ha 3acefannu [IMK 3am. qupekTopa o YP
IIpotokon No_02 I['TIOY BEMT
«_07 » cenrsabps 2018r. AP. AHOXMHA
PykoBoautens LIMK T.B. AnncumoBa —_—
« » 2018 .
CrnennanbHoctb: 13.02.07. DnexrpocHabxenue (1o 0Tpaciisim)
KonugectBo yacos
udp 00s13aTeJIbHOHN ay TUTOPHOH
paszena, § Harpy3Kku
TEMBI E B
HanmMeHnoBaHue pa3fenoB U TeM g5
§ 58 Bcero B ToM umcie
S
8 é = IIpaktu | Konrtpo
19 YECKUX | JIBHBIX
pabot pabot
Pazgen 1 | Beenenue 2 2 -
Pa3znea 2 | Pa3BuTHe HOHATHS O YHCIIE 14 14 6 2
2.1. [Toka3zarenbHas u torapupmMuyeckas 38 38 20 2
byHKIUN
Pa3nen3 | Tpuronomerpuueckue GpyHKIMH 40 40 20 2
OyHKIMY, UX CBOMCTBA U rpaduKu 24 24 18 2
OneMeHThl KOMOMHATOPUKU 10 10 2 2
[TpomesxyTouHas arrectanus B popme 6 6
JK3aMeHa
Hroro 1 cemecTp 132 132 64 10
[IpsiMbI€ U TITOCKOCTH B IPOCTPAHCTBE 26 26 10 2
MHororpaHHUKH 20 20 8 2
Hununaap, koHyc, map 16 16 6 2
OO0Bembl Ten 18 18 4 2
DNEMEHTHI TEOPUH BEPOSITHOCTEN. 10 10 2 2
DJeMeHThl MaTeMaTHUECKOM CTaTUCTHKU
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JlexapTOBbI KOOPAMHATHI U BEKTOPHI B 18 18 12 2
POCTPAHCTBE

Hayana maTemarnueckoro anaiusa 40 40 18 4
YpaBHEHUs 1 HEPABEHCTBA 34 34 18 2
[IpomesxyTounas arrecranus B popme 6

IK3aMeHa

Hroro 2 cemectp 188 78 12
NuauBuayaJ bHbIA MPOEKT 10

IIpomexyTouHasi aTTeCTALMA 12

Bcero no nucuuninxe 320 142 28
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4. IPUMEPHBIE TEMbI UHANBUJAYAJBHBIX ITPOEKTOB

1. U3yueHnue HecTaHAAPTHBIX CIIOCOOOB PEIIEHUSI KBAIPATHBIX YPABHEHHIA.
2. AHanu3 BEJIMKUX OTKPBITHI B MaTEMaTHKE.

3. UccnenoBaHue reoMeTpuuecKux (opM B UCKYCCTBE.

4. 3y4yeHue npuMeHeHHsl reoMeTpuM B padortax Jleonapmo.

5. N3yuenue cnoco00B npuMeHEHUS Tpa(oB B COBPEMEHHON apXUTEKTYPE.
6. AHanu3 COBPEMEHHBIX CIIOCOOOB COCTABICHUS YPABHEHUIA.

7. cniosib30BaHKME MAaTEMATUKN B MUHAYCTPUH KPACOTBL.

8. Knaccuduxarys MaTeMaTn4ecKuxX rojIoBOJIOMOK.

9. UccnenoBaHue MaTeMaTHUECKUX —~ XapaKTEPUCTUK MUPaMU (HalpHMEpP, ETHIICTCKUX
u ap.).

10. Ananu3 HECKOJIBKHUX CIIOCOOOB JI0Ka3aTeabcTBa TeopeMbl [Iudaropa
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5. CIIMCOK UCTOYHUKOB

Ocnoenaa numepamypa:.

1. bammakoB, M. M. MaremaTtuka: anrebpa W Hadajga MaTEMaTHIECKOTO
aHanm3a, reomeTpus [TekcT]: y4eOHHMK I CTyA. YUYPSXKACHHA cpea. mpod.
O6pazoBanus / M. U. bammmakos. — Mocksa : Akaaemus, 2016. —256c¢.

2.  Mypasun, I K. Maremaruka. AnreOpa M Hayala MaTeMaTHUYECKOTrO
aHanu3a, reomeTpus. Airedpa W Hayajga MaTeMaThyeckoro aHaimza. 11-i kiacc.
bazoBeiit ypoBenb [Tekct] : yueOnuk / I'. K. MypaBun, O. B. MypaBuna. — 2-¢
u3l., crep. — Mocksa : Jlpoda, 2015. — 192c¢.

3.  Ilapeirun, . ®. MatemaTtuka. Anredpa u Hauajaa MaTEMaTHYECKOTO
ananusa, reometpus. I'eomerpus. 10-11-ii kiaccel. ba3oblil ypoBeHs [Teker] :
yaeOnuk / Y. ®@. Hlapeirun. — 2-¢ u3n., crep. — Mocksa : [Ipoda, 2015. — 240 c.
Jlononnumenvnasa atumepamypa.

4. bammakoB, M. WM. Marematuka. COopHUK 3aga4 mNpodUILHON
HamnpayieHHOCTH[ Tekcr]: yueb. mocobue misi CTyH. YUpeKIEeHUM cpen. mpod.
O6pazoBanus / M. 1. bammakoB. — 5-¢ uza., crep. — MockBa: Akaaemus, 2014. —
208 c.

5.  bammaxkos, M. WI. Marematuka. 3agaunuk [Tekcr] : yuel. mocodue s

CTYA. yupekaeHuii cpen. mpod. oopasosanus / M. U. Bammakos.— 5-¢ usn., crep.
— Mocksa: Axagemus, 2014. — 416c¢.

6. TIyceB, B. A. Maremaruka s mnpodeccuii U CHeIHMaIbHOCTEH
COLIMAJIbHO-PKOHOMHYECKOro npoguisi[ TekcT]: yueOHHUK ISl CTyA. YyYpEeKIACHHM
cpen. mpod. obpazoBanus / B. A.I'yces, C. I'.I'puropses, C. B. Bonruna. —7-¢
u3., crep. — MockBa: Akanemus, 2014. — 416 c.

HNHuTepHeT-pecypcesnl:

1. Enunas komnekuus LudpoBbix 00pa3zoBaTebHBIX pECYPCOB [ DIEKTPOHHBIH
pecypc]. — Pexxum moctyma: http://school-collection.edu.ru/, ceo6oaHbI#. — 3ari. ¢
JKpaHa.

2. Eaunoe okHO f0cTyma K HHGOPMAIMOHHBIM pecypcam [ DIeKTPOHHBIH
pecypc]. — Pexxum mocrtyma: http://window.edu.ru/, cBoboanbIit. — 3ari. ¢ skpaHa.

3. @enepanbHbIi LIEHTP HH(DOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
[DnexTpoHHBIH pecypc]. — Pesxxum gocrtyma: http://fcior.edu.ru/, cBOOOIHBII.

— 3aru. C skpana
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