Musncreperso obpazosanns u Haykn Poccnitckoit Oeepammn

DenepanbHoe rocyrapeTBeRROE GIOLKETHOE obpasoBarenbroe yupekenne
BBICIIEro obpazoBanus
«MarnuTroropekuii FOCYAapCTBEHHLIH TeXHHYecKuit ynusepcurer M. I'. U. Hocosas
MHoronpodmsbIi Komemk

“C.A Maxnoscum
22 centacpa 2016T.

A ' )
e

PABOYAS IPOTPAMMA YYEBHOM AMCHITHHBI
TJLO1 MATEMATHKA: '
AJITEBPA M1 HAYAJIA MATEMATHYECKOIO AHAJIM3A; TEOMETPHSI
obmeobpazoBareannoro mmkia
nporpanmu NOATOTOBKH CHENHAJIHCTOR CpeaHero 3sena
O CNeNHaAABLHOCTIM TEXHHYECKOro IIMIIJISI

Maruuroropek, 2016



Oprammamns-paspaborans: OOV BO «MarunToropexuii rocyaapeTseniuii TeXHIYeCKi
yunsepeurer um. I H. Hocosan Muoronpodmasueii koanex

Paspaboranx:
npenogasareas ®IBOY BO «MITTY um. I'. M. Hocosa» MnK

/ Enena Buransesna Qoprixuna
OJIOBPEHO
[peamernoi kommcenei Merommeckoil kommuccnelt MnK
Maremarnuecknx HOHAYYHBIX JIHCUMITTHH
IMpeacesareas /E.C. Kopurumnkosa Iporokon Ne | or 22 centaGps 2016 1.
lMpotroxoa Ne 1 o1 7 20161,
Penemsenria:

fpenofasareah swicueii kareropun ®IBOY BO «MITY uw. I' M. Hocosa» MnK E.A. I'aaxux
fipenopasarens swicweRt xareropun FATIOY 4O Momwrexnuvecknit xomnenx Jacayxennuit
yunrens Poceuiicxoit ®eaepanmm T.H. Kyapssuesa

PaGouas nporpamma paspaBorana na octone

OOPAIOBAHUAY, YTBEPRIACHHOIO npukason Munncrepcrsom ofpazosanns u nayxu Poceun or 17
mas 2012 r, Ne 413;

= DeacpatbHLX  roCyAApCTBENIBIX ofpatosatenbiux  cranaapros cpeanero
IPOPECCHORATEHOrO 06patoBaHMs;

= Tpusepuoit nporpasi obmeobpasoBarentiol yueGHOR AHCUMIING «Maremaruxa:
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obpasosarensioft nporpammu CIO na Gase OcHOBROTO obwero obpasosanns ¢ NOJIYHYCHHEM
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petensin 377 or 23 mons 2015r. ®I'AY «DHPO».
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1 HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma obmieo0pazoBaTenbHON yuyeOHOM aucHMIUIMHBL «MartemaTuka: aiaredpa
U HayaJla MaTeMaTH4YecKOr'o aHaju3a; IeoMEeTpus» IpeJHa3HaueHa JUll U3ydeHHs MaTeMaTUKU B
OI'bOY BO «Marautoropckuii rocyJapCcTBeHHbIN TexHudeckuil ynusepcurer uM. .. HocoBa»
MHoronpoGuibHOM KOJUIEIXKE, pealu3yrolieM o0pa30BaTelIbHYIO MPOrpaMMy CpEIHEro OoO0ILero
o0pa3oBaHMs B Mpe/eiax OCBOCHUS MPOrpaMMbl MOATOTOBKU CIEHUAIHMCTOB CPETHErO 3BEHA Ha
0a3e OCHOBHOTO 00IIIero 00pa3oBaHMUsI.

[Iporpamma pazpabotana:

— Ha ocHoBe TpeboBanuit PI'OC cpemHero oOmero oOpa3oBaHMs, TPEIBbABIIEMBIX K
CTPYKTYype, COAEpPKAHUIO U Pe3yjbTaTaM OCBOEHHUS y4yeOHON IucUUIUIMHBI «MaTtemaruka:
anreOpa U Hayajla MaTeMaTHYeCKOr0 aHaJIN3a; TeOMETPUSY,

— B COOTBETCTBUMU ¢ PexkoMeHmanusMu 1O OpraHM3alMHM MOJyYEHUs CpeAHero oOIIero
oOpa3oBaHMsi B  Ipeaenax  OCBOGHHs  00Opa3oBaTeNbHBIX  IPOrpaMM  CpPEIHEro
npodeccnoHabHOTO 00Opa3oBaHMsi Ha 0a3e OCHOBHOTO 0OMmIEro oOpa3oBaHHsI C YYETOM
TpeboBaHuil (perepanbHBIX TOCYAapCTBEHHBIX CTAHIAPTOB U MOJy4aeMOW Mpodeccuu WIu
CIEeNUANTBHOCTH cpenHero mnpogeccrnoHansHoro obpaszoBanust (IIucemo Jlemapramenra
roCy/IapCTBEHHOW MOJUTHKHU B cdepe moaArotoBku padouux kaapo u JAI1O Munobpuayku
Poccun ot 17.03.2015 Ne 06-259);

— Ha OCHOBE MPUMEpPHOM mporpaMMmbl 0O0IIE0Opa30BaTEIbHON Y4eOHON JIUCIUILINHBI
«MaremaTuka» ais npoQecCUOHANBHBIX 00pPa30BaTEIbHBIX OpraHU3aIil, peKOMEHI0BAHHOMN
denepalibHBIM TOCYJIAPCTBEHHBIM aBTOHOMHBIM yupekaeHHeM «DenepanbHblii MHCTHTYT
pazButus obpazoBanus (PI'AY «DUPO») B kadecTBe NPUMEPHOM MPOTPaMMBI IS
peanu3anuu OCHOBHOM mpodeccruoHansHOil oOpaszoBatenbHOi mporpammbl CIIO Ha 0aze
OCHOBHOT0 00111er0 00pa3oBaHus ¢ MOTy4YeHUEM cpeAHero obimiero obpaszoBanus. [IpoTokon
Ne 3 ot 21 utonst 2015r. Perucrpannonnsiii Homep peuenzun 377 ot 23 utonsg 2015r. ®TAY
«DOUPOw;

— yaetoM TpeboBanuit DI'OC cpennero mnpodecCHOHAIBHOTO 00pa3oBaHus W MHPOduUs
Mpo¢eCCHOHAIIBHOTO 00pa30BaHUs;

— c yderom IlpumepHoii OCHOBHOW 00pa3oBaTelnbHOI NPOrpaMMBbl CpeIHEro OOIIero
oOpa3oBaHMs, OJOOPEHHON pelieHreM (eIepalbHOTO y4eOHO-METOIUIECKOTO0 00bEeIUHEHUS
1o o61eMy odbpazoBanuto (mpoTokos ot 28 utoHs 2016 r. Ne 2/16-3).

Copmepxanue mporpamMmbl «MaTtemaTtuka: anrebpa M Hayana MaTemaTMHYecKoro aHanusa;
reomeTpus» HaIMpaBJICHO Ha IOCTHXKEHUE CIEAYIONINX 1eJIe:

— obecnieueHrne Cc(HOPMUPOBAHHOCTH TMPEJACTABICHUNH O COLMAIBHBIX, KYIBTYPHBIX U
UCTOpUYECKHUX (haKTOpax CTAaHOBICHHUS MaTEMAaTUKH;

- obecriedeHre CHOPMHUPOBAHHOCTU JIOTHYECKOTO, AITOPUTMHUYECKOTO M MAaTeMaTHYeCKOTO
MBIIIICHHS,

- obecrnieueHre cHOPMHUPOBAHHOCTH YMEHUW MPUMEHSTHh MOJYYCHHBIE 3HAHUS MPH PEUICHUH
pa3IMYHBIX 3a7ad;

— obecrieueHne  CHOPMHPOBAHHOCTH  TPEJCTABICHWM O  MaTeMaTHKe KakK  YacTH
00IIIeueIOBEUECKOM KYIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, IMO3BOJSIONIEM OMHCHIBATH H
M3y4YaTh MPOLIECCH U SBIICHHS.

B mporpaMmy BKIIIOYEHO coONepiKaHUe, HAampaBlIeHHOE Ha (OpMHUpPOBaHUE y OOYYaAIOIIUXCS
KOMIIETEHITH, HeOOXOAUMBIX I KadecTBeHHOoro ocBoenus IIIICC3 Ha 0a3e 0OCHOBHOIO 0OIIETo
00pa3oBaHMs ¢ OJTYYEHUEM CPEIHEr0 001Iero oopa3oBaHusl.

B nmanHoii paboueil mporpamMMe IMpeacTaBiIeHbl: 00IIas XapaKTepUCTUKa U MECTO Yy4eOHO
JTUCIHUIUIAHBI, PE3ylbTaThl OOY4YEeHHs, TEMATHYECKUW TUIaH | COJEpKaHHE C TEepeyHEM
MPAKTUIECKUX PadOT, TEMATUKOW CAaMOCTOSITEIILHOW PabOTHI, aKTUBHBIC U HHTEPAKTUBHBIC (HOPMBI
NPOBEICHUSl  3aHATHH, yuyeOHO-METOIMYEeCKOe M  MaTepualbHO-TEXHHYECKoe oOecreueHue
00pa3oBaTeNbHON e TETHHOCTH.



2 OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIUILIMHBI
«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A;

I'EOMETPUSA»

Martemaruka sBnsiercss (yHAaMeHTanIbHOUW 00I1e00pa30BaTENbHON  JUCIUILUIMHON  CO
CIIO)KMBIIMMCS.  YCTOHYMBBIM  COJCp)KaHHEM W OOIUMH TpeOOBaHMSIMH K IIOATOTOBKE
o0y4Jaronmxcs.

IIpu ocBoennu mnpodeccuit CIIO wu cneumanbHocteit CIIO TexHmueckoro mnpodus
npodeccuoHanbHOro 00pa3oBaHMsl MaTeMaTHKa H3ydaeTcss Oosee yriiyOlieHHO, Kak MpoQuibHas
ydeOHasi IUCIUILINHA, YUYUTHIBAIOIIAs CIeUN(UKY OCBAaMBAEMbIX POQPECCUi HITH CIIEUATbHOCTEH.

OO61ue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEAIM3YIOTCS B YEThIPEX HAIpaBICHUIX:

1) oOGmiee npeacraBieHue 00 UACSIX U METOJIaX MATEMATHKH;

2) UMHTEIUICKTYaJlbHOE PA3BUTHE;

3) oBnagcHHUE HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSMHU M YMEHHSMU;

4) BOCIHUTATEILHOE BO3JICHCTBHE.

[Tpodwmnmzanus nenelr MaTeMaTH4eckoro oOpa3oBaHus OTPAXKAETCS HA BEIOOPE MPHOPHUTETOB
B OpraHm3aluu y4eOHOW JedaTenbHOCTH oOywarommxcsa. Jlnsg TexHuueckoro mpoduis
poeCCHOHATBFHOTO 00pa3oBaHMs BHIOOp IIENeil cMemaeTcs B NMparMaTH4ecKoM HaIlpaBICHHH,
MIpelyCMaTPUBAIOIIEM YCHIICHHE U PAaCHIMPEHUE MPHUKIAJIHOTO XapaKTepa U3yueHUs MaTeMaTHKH,
MIPEUMYIIIECTBEHHON OPUEHTALINN HA aJITOPUTMUYECKUM CTUIIb I03HABATEIbHON JAESITEIbHOCTH.

N3ydyenne maTeMaTuku Kak MNpPOQMIbHON 0011e00pa3oBaTenbHON yueOHOW AUCUUIUIHHBI,
yuuThIBaoOne cnenuduky ocBamBaeMbix cryaeHTamu mnpodeccuit CIIO wimm cnenuanbHOCTH
CIIO, obecnieunBaeTcs:

—  BBIOOPOM PA3NUYHBIX ITOAXO0/I0B K BBEJICHHIO OCHOBHBIX ITOHITHI;

- dbopMUpOBaHHEM  CUCTEMBl  y4eOHBIX  3amaHui, oOecrneynBarOmmX  APPEKTUBHOE
OCYILIECTBIICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

— oOoraieHreM CIeKTpa CTUiel yueOHON NeATENbHOCTH 33 CUET COTJIAaCOBAaHHUA C BEAYIIMMHU
JesITeTbHOCTHBIMU XapaKTepUCTUKaMU BbIOpaHHOU Npodeccun / crienuanbHOCTH.
[IpodunpHas cocrapistonias oTpaxaercss B TpeOOBaHUSAX K IMOATOTOBKE OOyYaroIIMXCS B

4acTHu:

- oO11eil cucTeMbl 3HAaHUM: coJiepKaTelIbHbIe IPUMEPHI UCIIOIb30BAaHUS MaTEMaTHUECKUX e
1 METOJIOB B NPO(ECCUOHAIBHOM 1€ATEIbHOCTH;

—  YMEHMii: pa3nuune B ypoBHE TPeOOBaHUI K CIOXKHOCTH MIPUMEHSIEMbIX aJITOPUTMOB,;

—  IPaKTUYECKOr0 HCIOJIb30BaHUS NPUOOPETEHHBIX 3HAHWUM W YMEHUN: WHAMBHUAYaJIbHOTO
y4eOHOTr0 ONbITa B TOCTPOCHUH MAaTEMaTHUECKUX MOJIENEN, BBIMOIHEHUH UCCIIEI0BATENbCKUX
IIPOEKTOB.

Copepxanne y4eOHOM AMCHMILTUHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMHU
coJiepKaTeIbHBIMUA JIMHUAMH O0yUEHUSI MaTEeMaTHKE:

— anrebpanveckasl JIMHUSA, BKIIOYAIONIAs CHCTEMATH3allMI0 CBEJIEHUM O 4YHClaxX; H3ydeHHe
HOBBIX U 0000IIEHNE paHee W3YYCHHBIX omnepanuii (BO3BElIEHHUE B CTENEHb, M3BJICUCHUE
KOpHs, JiorapuMupoBaHue, CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC W OOpaTHbIe K HUM);
W3Y4YCHHE HOBBIX BHJIOB UHUCIOBBIX BBIpQKCHHH W (GOpPMYT; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHONU KYJIbTYphI, PACIIUPEHUE M COBEPIICHCTBOBAHUE
anrebpanveckoro amrmapara, c¢OpMUPOBAHHOTO B OCHOBHOW IIKOJIC, U €r0 MPUMEHEHHE K
pEIIeHUI0 MaTeMaTUIECKUX U MTPUKIIAHBIX 33]1a4;

— TEOPETUKO-PYHKIIMOHANbHAS JIMHUS, BKIIOYAIONIas CHCTEMAaTH3allMI0 U paclIMpeHue
CBeICHMI O (YHKIUAX, COBEPIICHCTBOBAHUE TpadUUecKUX YMEHHH; 3HaKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJaMHd MaTEeMaTHYeCKOro aHajin3a B 00BEMe, IO3BOJISIOIIEM
MCCIIeIOBATh DJIEMEHTapHbIe (DYHKIUU U peliaTh IPOCTEHIINe reoOMeTpruIecKre, PU3nIecKue
Y IpYTHE MPUKIIaTHBIE 3a]1a4H;



—  JMHUS YpaBHEHUH U HEPAaBEHCTB, OCHOBAaHHAs Ha I[IOCTPOEHMM M HCCIEI0BAaHUU
MaTeMaTHYeCKUX  MoOjeNell, mepecekamomascs ¢  anreOpandyeckol U TEOPETHKO-
(YHKIMOHATBHON JUHUAMU M BKJIIOYAIOIIAs Pa3BUTHE, U COBEPIICHCTBOBAHHE TEXHUKHU
anreObpanveckux MpeoOpa3oBaHUil Uid pelleHus ypaBHEHUM, HEPABEHCTB M CHUCTEM;
(dopmupoBaHKEe CIOCOOHOCTH CTPOUTH U UCCIIEAOBATH MPOCTEHIINE MAaTEMAaTHUYECKUE MOJIEITN
IIPU PELICHUU MPUKIIAJHBIX 3a/1a4, 3aJ]a4 U3 CMEXHBIX U CIEUUATbHBIX JUCIUIUINH;

— reOMEeTpUYECKasl JIMHUA, BKJIOYAIOIIAs HarJsHbIE NPEACTABICHUS O MPOCTPAHCTBEHHBIX
¢urypax M u3yuyeHHE HX CBOWCTB, (popMUpOBaHME W pPa3BUTHE NPOCTPAHCTBEHHOTO
BOOOpa)KEHHUsS, pa3BUTHE CIOCOOOB TE€OMETPUUYECKUX U3MEPEHUN, KOOPAMHATHOTO U
BEKTOPHOI'O METOJIOB JIJISl PELIEHHS] MATEMAaTUUECKUX U IPUKIIAHBIX 33a4;

- CTOXAaCTHYEeCKas JIMHUSA, OCHOBaHHAsI Ha Pa3BUTHU KOMOMHATOPHBIX YMEHUH, MPEICTaBICHHM
0 BEPOSATHOCTHO-CTATUCTHUUYECKUX 3aKOHOMEPHOCTAX OKPYXKAIOILIEr0 MHUPA.

Pabouas nporpaMma y4eOHOM JUCLUIUIMHBI COCTOUT U3 IISTH Pa3/IeIoB:

Anrebpa

OCHOBBI TPUTOHOMETPUU

Havana maremarnueckoro ananusa

I'eomeTpus

KoMOuHaTopuka, CTaTUCTHKA U TEOPHS BEPOSITHOCTEH.

CopepxaHue JUCUUIIIMHBI O0ecrneYrMBaeT HPEEeMCTBEHHOCTh [0 OTHOUICHUIO K
OCHOBHOMY 0011eMy 00pa30BaHUIO yTeM YIITyOJeHHOTO M3ydeHus paszaena | «Anredpa», TeM:
«Pa3Butne nouaTH ynciay; «OyHKUUU U uxX rpapukny»; «KopHu, crenenu u jgorapudpms». Tema
«YpaBHEHUS M HEPABEHCTBA» BKIIOYEHAa B pasznmen | «Anrebpa» Tembl «Pa3BuTHE MOHATHSA O
gyucne», «KopHu, cremenu u Jorapudmsl», paznen 2 «OCHOBBI TPUTOHOMETPUN» TEMY
«TpuroHomerpuueckue ypaBHEHUs M HepaBeHCTBa». Hapsiay ¢ 3Tum, BBOIATCS psifi HOBBIX,
0ojiee CIIOKHBIX BOIPOCOB, NOHMMAaHUE KOTOPHIX HEOOXOAUMO OyAylieMy CIELHaINUCTY.
Ocoboe BHUMaHWe B HporpaMMe yxaensercs  (OpMHUPOBAHMIO  OCHOB  JIOTHUYECKOTO,
QITOPUTMUYECKOTO W MaTeMaTU4YeCKOro MBIIIJIEHUS M MPEJICTaBICHUS O HEOOXOJIUMOCTH
MaTeMaTHYeCKOro ammapara JJis JajbHEeHIIero u3yuyeHus TEXHUUYECKUX 00IenpodeccnoHanbHbIX
JUCLIUILINH.

B nporpammy Bkitoue€HO Mpo¢eCCHOHAIbHO HAIPABIEHHOE COAEpkKaHHe, HEOOX0AUMOEe /1JIs
ycBOeHMsI TpodeccHoHaIbHOM oOpa3oBarenbHOM mporpammbl. [IpodunbHas cocraBisomas
BKJIIOUEHA Bpa3zensl: «Anredpay, «Hauana MaTeMaTHueCKOro aHAJIN3ay.

OcBOeHME HOBOIO COJEpkKaHUs OCYIIECTBISAETCS C ONOPON HAa MEXIPEIMETHBIE CBA3HU C
nuctumnHaMu «dusukay, «MMHbpopmaTukay.

[Ipu u3ydeHun nucuMIUIMHBI «MaTemaTuka: anredpa W Hadajla MaTeMaTHYeCKOTO aHalu3a;
TFEOMETPUS»  HUCIOJB3YIOTCSA  COBPEMEHHbIE  MEAArornyeckue  TEXHOJOTMH. Y CIOBHEM
(dbopMHUpOBaHUS OOIIMX KOMIIETEHLIMH M YHUBEpPCAJIbHBIX Y4EOHBIX NEHCTBUH sBisieTCs 00ydeHHe
Ha OCHOBE CHCTEMHO-/I€ATEIbHOCTHOTO M0IX0aa (IpeanoaraeT akTHBHOCTb 00yJaroImuxcs, Korjaa
3HaHUE He TepeJaeTcs B FOTOBOM BHJIE, a CTPOUTCS caMUMM OOy4yaroIIMMHUCS B IpoIecce HX
M03HABATENIbHON JEATEIbHOCTH): MPOEKTHas JEsTeNbHOCTD; MpoliaeMHoe oOydeHue; oO0ydyeHue B
JMajore; cUcTeMa BOMPOCOB W 3a/aHUM, opraHu3anus pedIeKCUBHOM AeATENbHOCTH; CO3JaHue
CUTYalu}, HalpaBJICHHbIX Ha NTHPOPMAIIUOHHBIH ITOUCK.

Haubonee uenecoobpa3zHble BHIBI 3aHATHHA: JIEKIUH, NPAKTUUYECKUE 3aHATUSA, 3a4ETHI,
KOHCYJIbTaIlUH.

CamocrosTenbHas paboTa BBIMONHAETCS OOYYAIONIMMHUCSA BO BHEAYIUTOPHOE BpeEMs IO
3aJJaHUI0 U TPU METOJUYECKOM PYKOBOJCTBE IpemnojaBaTesis, HO 0€3 ero HemocpelICTBEHHOTO
yyactusa. KOHTpOJib BBIMOJIHEHUS CAMOCTOSITEIBHONH pabOThl OCYLIECTBISETCS B IMPHUCYTCTBUU
oOyuaromuxcsi (B paMKax ayJIuTOPHBIX 3aHATHI) W 0e3 yuyacTusi, oOyuaromierocs. [Iporpamma
YYUTHIBAET HEOOXOAMMOCTb pPa3BUTHS Yy OOYyYaloUMXCs KOMIIETEHTHOCTH B  00JacTu
WCIOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJOTMM M  HCCIeI0BaTeNIbCKUX
HaBBIKOB. /[l 3TOro B KadecTBE 33JaHUN CaMOCTOSTENBbHOW paboThl MPEAyCMOTPEH IOUCK U
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aHamu3 wuHpopmanmu B MHTepHere, pa3paboTKa WHAMBHIYaTbHOTO MPOEKTa U CO3/IaHUE
KOMIIBIOTEPHOUN MPE3CHTAIMH.
OneHka KadyecTBa OCBOCHHUS YYE€OHOH TUCHMIUIMHBI OCYIIECTBIISICTCS B TIPOLIECCE TEKYIIETO
KOHTPOJISI U TPOMEXYTOYHOM aTTeCTal|H.

Texymmii KOHTPOJIb yCIIEBAEMOCTH MPOBOAUTCS B (hOpME: YCTHOTO OMPOCa, KOHTPOIBHBIX
paloT, OLIEHKHU BBIIIOJHEHUS IPAKTUYECKUX paboT, 3aJaHUil CAMOCTOSITEIbHON PaOOTHI.

[lo 3aBepuieHMH wu3ydeHus ydeOHON aucuuIuHbl «Matematuka: anrebpa W Haudana
MaTeMaTHYeCKOro aHajiu3a; reoMeTpus» olyuaromuecs caroT auddepeHurpoBaHHbIi 3aueT B 1
CEMECTPE U IK3aMEH BO 2 CEMECTPE.



3MECTO JMCIIMIIVIMHBI B YYEBHOM IIJIAHE

VYuebnas mucuuiuiiHa «MaremaTuka: aiaredpa M Hadajga MaTeMaTHYeCKOTO aHaJn3a;
TEOMETPHSI» SBIISICTCS YICOHBIM MPEIMETOM U3 0053aTeNIbHOW MPeIMETHON o0actn «Martemaruka
u uapopmatukay OI'OC cpennero obmero o6pazoBaHus.

[Tpu peanuzanuu 0O0pa3oBaTENbHOI MPOrpaMMbI CpeHEro0 00IIero 00pa3oBaHus B Ipeaenax
ocoenus [ITICC3 Ha 6a3ze ocHOBHOTrO 00IIero 00pa3oBanus yueOHas quciuruiiHa «MaTtemaruka:
anreOpa ¥ Hayajla MaTeMAaTUYECKOTO aHalIHM3a; FeOMETPHs», U3y4aeTcsi B 00meo0pa3oBaTeIbHOM
[UKJIe Y4eOHOTO TUIaHa C MOTYYCHHEM CPEeTHEro 00Iero oo0pa3oBaHus.

[Ipy  OCBOGHMHM  CHEIHMATBHOCTEH TEXHHUYECKOTro TpoQuis ydeOHas JAUCIUILIAHA
«Marematuka: anrebpa M Hayajlla MaTEeMaTHYECKOTO aHaju3a; TeOMETPHs», H3ydaeTcs Kak
npoduiabHas ydeOHast AuCHUIUIMHA B oObeMe 351 yacoB, B TOM 4YmHCIIe OOsA3aTENbHOW ydeOHOM
Harpy3ku — 234 daca. (117 wacoB — Teopernyeckoro oOy4deHus u 117 4acoB — MpakTUYECKOTO
oOy4eHus).

3HaHus, yMEHHUS M TIOJIYYECHHBIE CTYJCHTaMU IIPU OCBOCHUHM 0011e00pa3oBaTeNbHOIM
JTUCHUIUIMHBI YI4eOHOU TUCIMILIMHBI «MaTemaruka: anredpa U Hayajia MaTeMaTHYeCKOTO aHan3a;
reOMETpHs» YIIyOIsIOTCS M PacIIUpSIOTCS B Ipolecce H3YYeHHsS Y4eOHBIX TUCIUIUIMH
pOrpaMMbl  MOJATOTOBKH  CIICHMAIMCTOB  CPEJHEr0 3BEHA IMKJIA MAaTeMaTHUYeCKHX U
ectectBeHHOHayuHbIX aucuumuiid EH.01 Maremaruxka.



4. PE3YJIbTATHBI OCBOEHUMS YYEFHOM JJUCHUILJIMHBI

OcBoeHne cojepkaHus ydeOHOW aucuuIUIMHBl «Martemartuka: anredpa ©  Hadana

MaTeMaTU4ecKOro aHalIu3a; T'eOMETPHUs» O0ECICUYMBACT JIOCTH)KEHHE CTYACHTaMH CIEIYIOIINX
pe3yJbTaTOB:

® JIUYHOCHHBIX:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTUKe KaK YHUBEPCAJIbHOM SI3bIKE HAyKH,
CPEICTBE MOJCIUPOBAHMUS SIBJICHUN U MPOIIECCOB, 00 HAEAX U METO/IaX MaTeMaTUKH;
IIOHUMAaHHUC 3HAYNMOCTHU MaT€MaTUuKnN JJIsL HAaYyYHO-TCXHUUYCCKOI'O mporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHHSI K MaTEMAaTHKE KaK K YacTH OOIIEYEIOBEUYECKON KYyIbTYPHI
yepes 3HAaKOMCTBO C UCTOpUEN Pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMENH MaTEMaTHUECKUX HICH;
pa3BUTHE JOIMYECKOTO MBIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAXEHUS, aITOPUTMHYECKON
KyJIbTypbl, KPUTUYHOCTH MBILIUICHUS Ha ypOBHE, HEOOXOAMMOM [uii Oyamymien
npodeccnoHanbHOM e TENIbHOCTH, JUIS IPOJOJIKEHHSI 00pa3oBaHus U caMo00pa30oBaHMUs;
OBJIaACHUC MATCMATUYCCKMMU 3HAHUSAMU U YMCHUAMU, HCO6XOI[I/IMI>IMI/I B HOBCGI[HGBHOﬁ
JKHU3HH, I OCBOCHHA CMCKHBIX CCTCCTBCHHO-HAYUHBIX JUCHUILNIMH W JUCHUILIIMH
npodeccHoHabHOTO IMKIJIA, A TMOoNydeHus oOpa3oBaHHs B 00JIacTAX, HE TPEOYIOIIUX
yryOJIeHHONW MaTeMaTHYECKOH IMOATrOTOBKH;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUIO, B TOM YHCIE C€aMOOOpa30BaHMIO, Ha
MPOTSHKEHUH BCEH JKM3HHU; CO3HATENbHOE OTHOILIEHUE K HEMPEPHIBHOMY O0pa30BaHUIO Kak
YCJIOBHIO YCTEIIHON MPOPECCHOHAIIBHON U 00IIECTBEHHON JIEATEIbHOCTH;

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTEIbHOW, TBOPUYECKOH UM  OTBETCTBEHHOMN
NEeSATEeITbHOCTH;

TOTOBHOCTD K KOJUIEKTUBHOU paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-HMCCIeNOBAaTENbCKOM, MPOEKTHOM H  JIPYruX BHJIAX
NeSTEeITbHOCTH;

OTHOIIIEHHE K Mpo(ecCHOHANbHON NeATEeIbHOCTH KaK BO3MOXHOCTH Y4YacTHsl B pEIICHHH
JUYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MTPOOIIEM;

* MemanpeoMemHuix:

YMEHHE CaMOCTOATEIbHO OMpeneisITh Ied JEATENIbHOCTH M COCTaBJISATh  IUTaHBI
NEeSTeNbHOCTH, CAaMOCTOATEIBHO OCYIIECTBIATh, KOHTPOJIMPOBaTh M KOPPEKTHUPOBATH
ACATCIIBHOCTDb, HCIIOJB30BAaTh BCC BO3MOXKHBIC PECYPCHI I AOCTHUKCHUA IMOCTABJICHHBIX
1enei u peanus3aliyl TUIaHOB AESITENbHOCTH; BBIOUPATh YCHEIIHbIE CTPATETHH B Pa3IMYHBIX
CUTYyaluiIX,

yMEHHE TPOAYKTHBHO OOIIATbCI U B3aUMOJIEHCTBOBATH B TIPOIECCE COBMECTHOM
NEeSTeNbHOCTH, YYUTHIBATh MO3UIMH JAPYTUX YYACTHUKOB JI€ATENbHOCTH, 3(P(HEKTUBHO
paspeniaTh KOH(IJIUKTHI,

BIIQJICHUE HaBBIKAMH [IO3HABATENIbHON, Yy4eOHO-HCCIENOBATENbCKOM H  MPOEKTHOU
NeSTeNbHOCTH, HaBBIKAMU  paspelleHus mpoljeM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATCIIbHOMY IIOHMCKY MCTOAOB PCHICHUA [MPAKTUYCCKUX 3adad, I[MPUMCHCHHUIO
Pa3IMYHBIX METOJIOB TIO3HAHUS,

TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOATENbHOW HWH(OPMAIIMOHHO-TTO3HABATEIIbHON
JeSITeIbHOCTH, BKIIIOUasi YMEHUE OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(GOpMAIUH,
KPUTHYECKH OLEHUBATh M WHTEPIPETHPOBATH MH(OPMALMIO, MOJIYYaeMyl M3 Pa3IUYHBIX
HUCTOYHUKOB;

BJIAZICHUEC SA3BIKOBBIMU CPEACTBAMU — YMCHHUEC SCHO, JIOTHYHO W TOYHO H3JIaraTb CBOIO TOUYKY
3pC€HH, NCII0JIb30BaTh aICKBATHBIC A3BIKOBLIC CPCACTBA,

BJIaJICHNE HABBIKAMU TO3HABATEILHOW peduieKCHr KaK OCO3HAHUS COBEpIIAEMBIX JCHCTBUN U
MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB M OCHOBAHUH, TPAHUI] CBOETO 3HAHUS U HE3HAHMS,



HOBBIX [T03HABATENBHBIX 33124 U CPEACTB UX JOCTHIKEHUS;

BJIaJICHUE HAaBbIKAMU MO3HABATEIbHONW pe(reKcHn Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBUH U
MBICJIMTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, T'PaHML] CBOECIO 3HAHUS U HE3HAHUS,
HOBBIX [TO3HABATENBHBIX 331a4 U CPEICTB UX JOCTH)KCHUS;

LENCYCTPEMIICHHOCTh B IMOWCKAaX W TNPHHATHH PEHICHHH, COOOpa3UTEIbHOCTh M WHTYHLUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABICHUI; CIIOCOOHOCTh BOCHPUHUMATH KPacoTy H
TapMOHUIO MUPA;

® npeomMemHulx

c(OpMHUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTUKE KaK YaCTU MUPOBON KYJIbTYPBI U O MECTE
MaTEeMaTHKU B COBPEMEHHOM IIUBUIIM3AIMH, O CIIOCO0aX OMUCAHUS SIBJICHUN pealbHOrO MHUpa
Ha MaTEMATUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHUYECKUX MOHATHSIX KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJEISAX, IMO3BOJSIOIIMX OINUCHIBaTh M H3y4aTh pa3HbIE IPOLIECCHl U
SIBJICHUS; TOHMMAHUE BO3MOXXHOCTH AKCHOMAaTHYECKOIO IIOCTPOCHHUS MaTeMaTHYeCKUX
TEOPUH;

BJIQJICHUE METOJaMH JO0Ka3aTelbCTB W aJrOPUTMOB pELICHUS; YMEHUE WX MPUMEHSTH,
IIPOBOJUTD JOKA3aTEIbHbIE PACCYKICHUS B XOJ€ PEILICHUS 3a/]1a4;

BJIAJICHUE CTaHAAPTHBIMU NpUEMAMHU PEIICHUS PaUUOHAIBHBIX M HPpPalUOHAIbHBIX,
MOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN M HEPABEHCTB, UX CHUCTEM;
HCII0JIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCIIE JIJISl TOMCKA ITYTH PELICHUS
Y WUTIOCTPALUY PELLICHUs] YpPaBHEHUI U HEPABEHCTB;

chOpPMUPOBAHHOCTh MPEACTaBIEHUH 00 OCHOBHBIX TMOHATHSAX, UICSIX U  METoJax
MaTeMaTUYECKOr0 aHAJIN3a;

BJIAJICHUE OCHOBHBIMHU TIOHATUSIMH O IIJIOCKUX W TMPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(pOPMHUPOBAHHOCTh YMEHUS PACIO3HABATH HA YEPTEXkKaX,
MOJIETISIX U B pealbHOM MHpE T'eOMEeTpUdecKue (Urypbl; MPUMEHEHUE U3YYCHHBIX CBONCTB
reoMeTpuyeckux ¢Guryp u GopMyn Uid pelieHus TeOMEeTPUYECKUX 3aJady M 3a4ad C
MPAKTUYECKUM COJEPKAHUEM;

c(OpPMUPOBAHHOCTh NPEJCTABIEHUN O Tpoleccax U SBJICHUSAX, UMEIOIINUX BEPOSTHOCTHBII
XapakTep, CTAaTUCTHUUYECKUX 3aKOHOMEPHOCTAX B pEAJIbHOM MHpPE, OCHOBHBIX HOHSATHUSAX
3JIEMEHTAapHOW TEOPUU BEPOSTHOCTEM; YMEHUN HAaxOJWTh M OLIEHMBaTh BEPOSTHOCTH
HAaCTYIUICHHS COOBITUA B  MPOCTEHINMX MPAKTHUYECKUX CHUTyallMsIX W OCHOBHBIC
XapaKTEPUCTUKU CITyYalHBIX BEJIMYUH;

BJIaJICHUE HABBIKAMHU HCIOJIB30BAaHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM TIPH PEIICHUH
3a/1a4;

c(OpPMHUPOBAHHOCTh TPEJCTABICHUNA O HEOOXOAMMOCTH JO0Ka3aTeNbCTB MPH OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKACHUNM M pPOJIM aKCUOMAaTUKM B TIPOBEACHUM JI€TYKTHBHBIX
pacCyXJIeHNH;

c(hOpMUPOBAHHOCTh MOHATHUIHOIO amnmapara MO OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKH,
3HaHUN OCHOBHBIX TeOpeM, POpMyT U YyMEHUS MX MPUMEHSTh; YMEHUS JI0Ka3bIBATh TEOPEMBI
Y HaXOJMUTb HECTaHJAapPTHbBIE CIIOCOOBI pEIIeHUs 3a/1aY;

c(hOpMHUPOBAHHOCTh YMEHUN MOJICTTUPOBATH PEANIbHBIE CHUTYAIINH, HCCIEI0BATh MOCTPOCHHBIE
MOJIETIN, UHTEPIPETUPOBATH MOJIYyUSHHBIN pPe3yibTarT;

c(hOpMHUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHATUAX MAaTEeMAaTUYECKOTO aHaN3a U UX
CBOWCTBax, BIAJCHHE YMEHHEM XapaKTepU30BaTh MOBeJACHHE (QYHKIUM, HCTOIb30BAHUE
MOJIyYE€HHBIX 3HaHUH JJIs1 OTMCAaHUsS U aHAJIU3a PeabHBIX 3aBUCHMOCTEH;

BJIAJICHUE YMEHUSIMU COCTABJIEHUS BEPOSTHOCTHBIX MOJENEH M0 YCIOBUIO 3aJaud WU
BBIYHCIICHHUSI BEPOATHOCTH HACTYIUICHUS COOBITHH, B TOM 4YHCIE C MPUMEHEHHeM (Qopmyn
KOMOMHATOPUKUM U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; HCCIEAOBAaHUS CIIydalHbBIX
BEJIMYUH 10 UX paclpeieICHUIO.
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5 TEMATUYECKUM IJIAH

Bua yueOHo# padoThl: KOJIMYECTBO YaCOB
Oos3aTenbHas
MakcumasibHOe| ayJuTOpHAs yueOHas
Conep:kanne 00yueHnst KOJINY€eCTBO Harpy3kKa BHeayautopHas
4acoB Bcero B T.4. caMoCTOATeIbHAs
MPAKTHYECKUX pabora
3aHATHH

Beenenue 2 2

Pazgen 1 Anredpa 104 68 34 36
Tema 1.1. Pa3BuTHe MOHATHUS O YKCIIE. 30 20 10 10
Tewma 1.2 OyHkuu u rpaguku 22 12 4 10
Tewma 1.3 KopHu, crenenu u 52 36 20 16
Jorapudmpl
Pa3nes 2 OcHOBBI TPUTOHOMETPHUH 47 32 17 15
Tema 2.1 OcHOBHBIE IOHATHS
tpuronomerpun.lIpeodpasoBanus 28 20 11 8
TPUTOHOMETPHUYECKUX BbIPAKEHUI
Tema 2.2 Tpuronomerpuyeckue 19 12 6 7
ypaBHEHHMs U HEPaBEHCTBA
Pa3zpen 3 Hauaja MmaTeMaTH4ecKOro 102 66 30 36
aHaJM3a
Tema 3.1 IIpousBogHas GyHKIMH U €€ 58 38 16 20
IPUMEHEHHE.
Tewma 3.2. IHTEeTpan u ero npuMeHEHUE 44 28 14 16
Pa3nea 4 I'eomeTpust 82 %4 32 28
Tema 4.1 KoopanHaThl 1 BEKTOPBI. 14 8 4 6
Tema 4.2 [IpsiMble U TUTIOCKOCTH B 30 20 10 10
IIPOCTPAHCTBE
Tema 4.3 MHOrorpaHHMKH U KpyTJible 38 2 18 12
Tena
Pa3nea S KomOnnaropuka.
DJIeMeHTbI TeOPUH BEepPOSITHOCTEH 1 14 12 4
MAaTEeMATHYEeCKOH CTATHCTUKH 2
Tema 5.1 DneMeHTh KOMOMHATOPUKH. 6 6 2
Tema 5.2 DnemeHTsI TEOPUU
BEPOATHOCTEN U MaTeMaTHUECKOI 8 6 2 2
CTaTUCTHKH
Bcero 351 234 117 117

IIpome:xxyTouHast arrecrauus B GopMe Ik3amena
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6. COJJEP)KAHUE YUEBHOM JUCHUILINHBI

BBenenue

BxogHoit koHTponb. WMHCTpYKTHUBHBIH 0030p coaep)kaHusi Y4eOHOW JUCHUIUIMHBI H
3HAKOMCTBO OOYYaIOIIUXCSI C OCHOBHBIMU YCIIOBUSMU U TPeOOBAaHUSIMU K OCBOCHMIO MPOrPaMMBlI,
pa3paboTke UHANBUAYATLHOTO MTPOCKTA.

Cooepoicanue yuebHoeo mamepuana:

MaremaTiika B HayKe, TEXHHUKE, OSKOHOMHKE, HMH(POPMALMOHHBIX TEXHOJOTHIX |
MpaKTU4ECKON aedarenbHOcTU. Llenu u 3amauM M3ydyeHus MaTeMaTHKH MPU OCBOEHHUH Mpodeccuit
CIIO u cnenunansHocter CIIO cnenumansHocteit CITO.

Pasznen 1
AJITEBPA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

Cooepoicanue yuebnoeo mamepuana no meme 1.1.

Lensle u panuoHanbHble uncia. JlelicTBurenbHble uucna. [lpubnudicennvle 6blYuUCIeHUs.
Komnnexcnvie uucna. PanyoHanpHble ypaBHEHUS U HEPABEHCTBA. PaBHOCMIIBHOCTH ypaBHEHUH,
HEpaBeHCTB, cucTeM. OCHOBHbIE NMPHUEMbl UX pElIeHUs (pa3joKEHUE HAa MHOXHUTEIU, BBEJICHUE
HOBBIX HEM3BECTHBIX, IOICTAHOBKA, I'pauueckuii MeToa). MeToa HHTEpBaJIOB.

IIpakTuyeckass padora Nel Apudmerndeckue AEHCTBUA HaJ paIlMOHAIBHBIMUA U
KOMIUIEKCHBIMU YHCIIaMU

IIpakTnueckas padora Ne2 ToxnecTBeHHbIE TPeOOPa30BaHMsI pAllMOHATIBHBIX BhIPAXKEHUN

IIpakTuyeckasi padora Ne 3 PemieHue pallmoHaJIbHBIX YPaBHEHUN

IIpakTnueckas padora Ned4 Penienve cucTeM palioHaIbHBIX YpaBHEHUM

IIpakTnyeckas padora Ne S PenieHue pailnoHaJIbHBIX HEPABEHCTB

CamocrosiTesibHas padora:

- Pabota ¢ koHCIIeKTaMu, y4eOHOM TUTepaTypou.
- Pemienue ypaBHeHM 1 HepaBEeHCTB 1O 00pa3ILy.

Tema 1.2 ®yHKkuuu u rpapuku

Cooepotcanue yuebnoeo mamepuana no meme 1.2:

@Oynkumu. O61acTh onpeaeseHus U MHOXKECTBO 3HaueHH; rpaduk (yHKINHU, TOCTPOSHUE
rpadukoB pyHKUINH, 3aJJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa  ¢QyHknuu. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAaHUYECHHOCTD,
MEepUOANYHOCTb. [IpoMexXyTKu Bo3pacTaHus U YObIBaHUS, HauOOJbIlIee U HaUMEHbIIEe 3HAYCHMUS,
TOUYKU dKcTpemyMa. ['paduueckas nuntepnperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peasibHBIX Tpoleccax U sABICHHUSIX. Apudmerndeckue onepauuu Haa (yHKuusMu. CroxHas
¢bynkuus (koMno3uuus). Ilonamue o nenpepbiHOCMU PYHKYUU.

Oobpartnbie pynkuuu. Obracms onpedenerus u 001ACMb 3HAYEHUU 0OPAMHOU DYHKYUU.
I'pagpux obpammnoii pynxyuu.

IIpakTnueckas padora Ne 6 Vccnenosanue pynkumii. CBoiicTBa TMHEHHOMN, KBapaTUYHOM,
KYCOYHO-JTMHEHHOM U ApOOHO-IMHEHHON PyHKITHIA

IIpakTnueckas padora Ne 7 [loctpoenue u yteHue rpa@uKoB QyHKIMMA

CamocrosiTesibHas padora:

—  Palota ¢ KOHCIEKTOM JIEKIUH.
- Cocrarnenue rioccapus Mo tTeMe «OyHKIUsD.
- CocraBreHne CpaBHUTENBHOM TaOJMIBI 1O HCCIAENIOBaHUIO  (QYHKIUH, 3aJaHHOU
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AHAJTUTHYECKHU U TpadHUECKH.
YcTHbii 3a4eT 10 TeMe «DYHKIUM U TPapuKm).

Tema 1.3 KopHu, crenenu u jorapugmbi

Cooepoicanue yuebnoeo mamepuana no meme 1.3:

Kopuu um cremenn. KopHu HaTypaJlbHOM CTENEHM M3 4yucila U UX cBoicTBa. CTemneHu ¢
palMOHAIBHBIMM IIOKa3aTeNls MM, UX CBOMCTBAa. CTENEHHW C JCHCTBUTEIBHBIMHU IOKA3ATEISIMU.
Cesoticmea cmenenu ¢ 0elicmeumenbHblM HOKA3amesnem.

Jlorapugm. Jlorapudgm umciaa. OcHOBHOE JorapupMHUUEcKoe TOXACCTBO. JlecaTuuHbie u
HaTypajibHbIe Jorapudmsl. [IpaBuna aeiictBuii ¢ norapudmamu. [lepexoq Kk HOBOMY OCHOBaHHUIO.

IIpeoOpa3oBanue ajnredpamyeckux BbIpaxkeHuid. I[IpeoOpa3oBaHue panUOHAIBHBIX,
UppaMOHATIbHBIX, CTETIEHHBIX, TOKA3aTEIbHbIX U JOTapU(PMHUUECKUX BBIPAKECHUH.

IMoka3aTenbHasi u Jorapupmudeckasi pyukuuu. OnpeneneHus QyHKIUN, UX CBOWCTBA U
rpaduku. [IpeobpazoBanus rpadukos. [lapannenbHblii TEpeHOC, CUMMETPHUS OTHOCUTEIILHO OCEH
KOOPJMHAT, 1 CUMMETPHUsI OTHOCUTEIBHO Hayajla KOOPAUHAT, CHMMETPHUSI OTHOCUTEIBHO MPSAMOH,
pacTsLKEHUE U CKaTue BAOJb 0CeH KOOpPAMHAT.

IHoka3aTenbHble u Jgorapupmuyeckue ypaBHeHUsi. OCHOBHBIE IPUEMBl UX PEIICHHS
(pa3noxeHne Ha MHOXXHTENH, BBEJICHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, rpauuecKuii METON).

IHoka3aTenbHble u JorapupmMuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.

IIpakTnueckas padora Ne 8 Peuienue uppairioHanbHbIX YpaBHEHUN

IIpakTnyeckas padora Ne 9 [IpeoOpazoBaHus BEIPKEHHA, COIEPKAIIMX CTENEHU U PAAUKAIbI

IpakTuyeckasi pa6ora Ne 10 Perienue nokazarenbHbIX YpaBHEHUN

IpakTnyeckas padora Ne 11 Pemenue nokaszaTebHbIX HEPABEHCTB

IIpakTnueckas padora Ne 12 Penienue nokazareiabHbIX YpPaBHEHUI U HEPABEHCTB

IIpakTnueckas padora Ne 13 Haxoxnenuwe 3HaueHWil jorapudma Mo MPOU3BOILHOMY
ocHoBaHuI0. Ilepexosr OT 0IHOTO OCHOBaHMS K Apyromy. BeluncieHue u cpaBHeHUeE J0rapupmMos.
JlorapugmupoBaHue 1 NOTEHIIMPOBAHNE BBIPAKECHHUH

IIpakTnueckas padora Ne 14 [TpuOnkeHHbIE BBIYUCIECHUS U PELICHUS] IPUKIIAIHbBIX 3a/1a4

IIpakTnuyeckas padora Ne 15 Pemenue norapudMudeckux ypaBHEHUH

IpakTuyeckasi padora Ne 16 Pemenue norapuMuyecKux HEPABEHCTB

IIpakTnuyeckas padora Ne 17 Pemenue norapuMuyeckix ypaBHEHUH 1 HEPABEHCTB

CamocrosiTesibHas padora:

- PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
- BrinosnHenne MHIMBHUYaIbHOTO IPOEKTHOTO 3aJaHUS.

KonTtpouabHnas pa6ora no treme «KopHu, creneHu u jorapugmsi».

Pasznen 2
OCHOBBI TPUTOHOMETPUHA

Tema 2.1 OcHOBHBbIE IIOHSITUS] TPUTOHOMETPHH.
IIpeoOpa3oBaHusl TPUTOHOMETPUYECKHUX BbIPAKEHUH

Cooeporcanue yuebHoeo mamepuana no meme 2.1:

OcHoBHble nousitusi. Pannannas mepa yrina. BpamarensHoe auxeHune. CuHyc, KOCHHYC,
TAHI€HC U KOTAHI'€HC YHCIA.

OcHoBHBIC TpHUrOHOMeTpHYecKHe ToxaecrBa. Popmynsl npusencHus. Dopmyib
cnoxeHusa. PopMmynsl yABOCHUS. Popmyivbl NOIOBUHHO20 Yeld.

IIpeoGpa3zoBanusi npocTedIIMX TPUIOHOMETPHYECKUX BbIpa:keHMii. [IpeoOGpazoBaHue
CYMMBbI TPUTOHOMETpUUYECKUX (YHKIMI B MPOU3BENECHUE U MPOU3BEACHUS B CYMMY. Buipaosicenue
MPUSOHOMEMPULECKUX DYHKYULL Yepe3 MAH2eHC NOIOBUHHO20 ap2yMeHmda.
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Tpuronomerpuyeckue ¢pynknuu. CoiictBa M rpaduku cuHyca, KOCHHYCa, TaHT€HCAa U
kotanrenca. [IpeoOpazoBanus rpadukos. [lapannenbHblii IEPEHOC, PACTSHKEHUE U CKATHE BIOJIB
0Cey KOOpAUHAT.

IIpakTuyeckas padora Ne 18 PanuanHblii MeTod M3MEPEHUsT YIJIOB BpalleHUS U CBA3b C
rpaaycHoii mepoii. Haxoxnenue 3HaUYeHHI TPUTOHOMETPUIECKUX (PYHKITUI

IIpakTnueckass padora Ne 19 I[IpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKCHUH.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA

IIpakTuueckasi padora Ne 20 [TpeoOpa3oBaHUs TPUTOHOMETPHUUECKHUX BhIpaKEeHUH. DOpMYITbI
ClI0’KeHUs, yiBoeHUs. DopMyIibl IpUBEICHUS

IIpakTuyeckasi padora Ne 21 [IpeoOpazoBaHusi TPUTOHOMETPHYECKUX BBIPAKEHUH.
[IpeoOpa3oBanne CyMMBbl TPUTOHOMETPHUYECKMX (YHKUUH MPOU3BEJCHHE, MPeoOpa3oBaHHE
MIPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIHHA B CyMMY

IpakTuuyeckass padora Ne 22 IloctpoeHne rpadukoB TPUTOHOMETPHUECKUX (YHKLIUN C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MPEOOPa30BaHUIA

CamocrosiTesibHas padora:

— Pabota ¢ KOHCTIEKTOM JIEKIUH.
- BoinonHenue MHIMBUYaIbHOTO IPOEKTHOIO 3aJaHUSI.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

Cooepoicanue yuebnoeo mamepuana no meme 2.2
Tpuronomerpnueckne ypaBHeHUsi M HepaBeHcTBa. [Ipocrelinie TpUTOHOMETPUYECKUE
ypaBHeHMs. TpuroHomerpuyeckue ypaBHeHus. OCHOBHBIE NPHEMbI UX pelleHus (pa3jiokKeHHe Ha
MHO>KUTEJH, BBEJIEHUE HOBBIX HEU3BECTHBIX). [Ipocmetiuiue mpuzoHomempuieckue HepaseHcmaa.
OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIHH. APKCUHYC, ApKKOCHHYC, apKTaHI€HC.
IIpakTnyeckas padora Ne 23 IIpocreiiye TPUrOHOMETPUUECKHE YPABHEHHS U HEPABEHCTBA
IIpaxkTnueckas padora Ne 24 TpruroHoMeTpu4eCKUe ypaBHEHUS U METObBI X PELICHUS
IIpakTnueckas padora Ne 25 TpuronomeTpuyeckue ypaBHEHUS
CamocrosiTesibHas padora:
—  Palota ¢ KOHCIEKTOM JIEKIUH.
- CocraBiieHne ONIOPHOTO KOHCIEKTA 10 TeMe « pUroHoMeTpudecKue ypaBHEHUSI.
KonTtpoabsnas padora no pasaeaxy «OCHOBbI TPUTOHOMETPHH»

Pa3zgen 3
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Tema 3.1 IIpousBoaHasi yHKUMHU U ee IPMMEHEHHUe

Cooeporcanue yuebHoeo mamepuana no meme 3.1:

IMocaenoBaresnbHocTH. CrocoObl 3a7aHMs UM CBOWCTBA YHMCIIOBBIX IOCIIEAOBATEIBHOCTEH.
Ilonsamue o npedene nocieoosamenvnocmu. Cyujecmsoganue npeoeia MOHOMOHHOU 02PAHUYEHHOL
nocnedosamenvHocmu. CyMMHpOBaHUE  TOCIENOBaTeNbHOCTEH. beckoHeyHO — yObIBaromias
reoMeTpuyecKas Iporpeccus 1 ee cymma.

IIpousBoanas. [lonsatue o mpou3BOAHON (YHKIMM, €€ TeOMETPHUECKHMH U (U3NYeCKUi
CMbICH. YpaBHeHHe KacaTenbHOM K Tpaduky ¢GyHKouu. I[Ipou3BoAHbIE CYMMBI, Pa3HOCTH,
MPOU3BEACHUS, YacTHOro. I[IpoM3BOJHBIE OCHOBHBIX »JJIeMEHTapHbIX (QyHKIUMH. [lpumeHenue
MPOM3BOHON K HCCICIOBAHWIO (YHKIMA W TOCTpOeHUI0 TpadukoB. [Ipoussoousvie obpamuoll
@yHKYUU U KOMRO3UYUY PYHKYULL.

[Ipumepsl UCHONB30BaHUS MPOU3ZBOJHONW JJIi HAXOXKJIEHUS HAWIY4IIero pelieHus B
NPUKIAAHBIX 3a7ayax. Bropass mnpousBoJHAasA, €€ TIeOMeTpUYeCKUd U (U3UYECKUH CMBICIL.
Haxoxpaenue ckopocTu aj1s npoiiecca, 3aJaHHoro (opmysnoi u rpagukom.

IIpakTuyeckass padora Ne 26 UYucnoBas mocien0BaTeNbHOCTh, CIOCOOBI €€ 3aJaHus,

14



BBIUMCIIEHUS WIEHOB NocienoBarenbHocTu. [Ipenen nocnenoBarensHocTy. HaxoxaeHue npenenos
byHKIMIA
IIpakTnyeckas padora Ne 27 HaxoxaeHre NpOU3BOJHBIX 110 ONPEAEICHUIO
IIpakTuyeckasi padora Ne 28 IlpaBmia u dopmynsl auddepeHnrpoBanus, TabdIUIA
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUI
IIpakTuyeckasi padora Ne 29 BrruriciieHre MPOU3BOIHBIX CIOKHBIX (PYHKITUN
IIpakTnuyeckas padora Ne 30 IlpousBoaHas: MEXaHUYECKUH U TE€OMETPUUYECKUN CMBICI
MPOU3BOAHON. YpaBHEHHE KacaTeIbHOMN
IpakTuyeckas padora Ne 31 OGmas cxema ucciueqoBanus GyHKIUU
IIpakTuyeckasi padora Ne 32 lccnenmoBanue GyHKIMA C TMOMOIIBIO MPOU3BOJHON H
MOCTPOCHHE TPaUKOB
IIpakTuyeckasi padora Ne 33 HaxoxaeHne HamOOJBIIErO W HAWMEHBIIETO 3HAYCHUS M
SKCTpEeMalIbHBIX 3HaUeHUH GyHKIMuU. [Ipukianseie 3a1a4u Ha SKCTPEMYM
CamocTrosiTesqibHasi padora:
—  Pabota ¢ KOHCIIEKTOM JIEKILIUH.
— BoinonHenue WMHIMBUIYaJbHOTO JOMAIIHETO 3aJaHusl IO MCCIEAOBAHUIO (PYHKIHMU C
MTOMOIIBIO TPOU3BOHOM.
- CocrapneHue pa3BepHyTON CXEMbI UCCIICIOBAaHUS (PYHKITUH.
KonTtpouabHnas pa6ora no teme «IIpousBoanasi pyHKuMu U ee NpMMeHeHUE».

Tema 3.2 UHTerpaJ u ero npuMeHeHHue.

Cooepoicanue yuebnoeo mamepuana no meme 3.2

IlepBooOpa3nasi u uHTerpaJ. [IpumeHneHnue onpeaeseHHOr0 WHTErpajia IJisi HaXOXICHUS
IUIOINAAN KpuBOJIMHEHHON Tpaneuunu. dopmyna HberoTona-JleiiOnuna. [Ipumepsl npuMeHeHHs
MHTErpajia B (GU3NKE U TEOMETPHUH.

IIpakTuyeckasi padora Ne 34 Murerpan u nepBoobOpasznas. HaxoxaeHue HeonpeaeaeHHbIX
MHTETPaJIoB IIPU MTOMOLIN CBOWCTB UHTETPaJIOB

IIpakTnyeckas padora Ne 35 MHTerpupoBaHne METOJOM 3aMEHBI IEPEMEHHON

IIpakTnueckas padora Ne 36 MluterpupoBanue pa3InuHbIMU METOIaMU

IIpakTnuyeckas padora Ne 37 Teopema HoproToHa-JleiiOHuma. Beuncienue onpeneneHHbIX
MHTErpajioB

IIpakTnyeckas padora Ne 38 BrruncineHue onpeneseHHbIX MHTErPajJOB METOJOM 3aMEHBI
MepEMEHHOMN

IIpakTnueckas padora Ne 39 Brruncienue miomaaeit Gpuryp 1 o0beMoB Tell

IIpakTnueckas padora Ne 40 Ouznyeckue NpUIOKEHUS UHTETPATIOB

CamocrosiTesibHas padora:
—  Palota ¢ KOHCIEKTOM JIEKIUH.
—  Pemenue ynpaxknenuit no o0pasuy.

KonTtpouabHas padora no reme « AHTEerpaJ u ero npuMeHeHue».

Pasznen 4
TEOMETPUSI

Tema 4.1 KoopauHaThl U BEeKTOPbI

Cooepoicanue yuebHoeo mamepuana no meme 4.1:

[IpsimoyronbHas (IekapToBa) CUCTEMa KOOpPAMHAT B mpocTpaHcTBe. Dopmyna paccTosHUs
MEXIy IBYMSI TOUKaMU. Y paBHEHHUsI chepsl, niockocmu u npsamotl.

Bektopel. Monyns BekTopa. PaBeHCcTBO BeKkTOpOB. ClI0KEHHME BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4wncio. Pa3nokeHWe BeKTOpa MO HANPABICHHMAM. YTOJI MEXAY JIBYMs BEKTOPaMH.

15



IIpoekuust Bektopa Ha ocb. Koopaunatsl BekTopa. CKalipHOE TPOM3BEJEHUE BEKTOPOB.
Hcnonb30BaHne KOOPAMHAT M BEKTOPOB MPH PEIICHUH MaTEMATUYECKUX U IPUKJIIAJHBIX 3a/1a4.
IIpakTnueckas padora Ne 41 Bextopsl. [lelictBus c BekTopamu. JlekaproBa cucreMa
KOOp/MHAT B IIPOCTpaHCTBE. PaccTosiHME MeX Ay TOUKaMU
IIpakTnyeckas padora Ne 42 JlekapToBa cucTeMa KOOpAMHAT Ha IJIOCKOCTU. YpaBHEHUS
psIMOii, OKpykHOCTH. Pelenne 3a1a4y Ha pacnooKeHHe NPSAMbIX Ha INIOCKOCTH
CamocrosiTesibHas padora:
—  Pabota ¢ KOHCIIEKTOM JIEKLIUH.
—  BolnosiHeHue MHAMBUIYAIBHOTO IOMAILIHETO 3aJaHUsl.
—  JlomamHsst KOHTpOJIbHAS paboTa Mo TeMe.

Tema 4.2 IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

Cooepoicanue yuebHoeo mamepuana no meme 4.2

B3aumHoe pacnosiokeHue JBYX MNpsAMbIX B IpocTpaHcTBe. llapamienpHocTh HpsAMON u
mockocTy. [TapannensHocTs mnockocrei. IlepnenauKyaspHOCTS IPSAMOM U INIOCKOCTH.

[leprienuKymsp ¥ HAKJIOHHASL. YTOJI MEXKTY PSIMOM U IUIOCKOCTBIO. JIBYTpaHHBIN YT OJL.

Yron Mexay IUIOCKOCTSIMH. IlepneHIuKynsapHOCTb IBYX IUIOCKOCTEH. I'eomerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MAPAJUICIBHBIN MEPEHOC, CUMMETPHUS OTHOCHTENBHO IJIOCKOCTH.
[TapannensHoe  mpoekTupoBaHue. Iliowads  opmoconanrvhou  npoexyuu.  V3o0paxkeHue
MIPOCTPAHCTBEHHBIX (PHUTYD.

IIpakTuyeckasi padora Ne 43 Pemenue 3a1a4 Ha napajuieIbHOCTh MPSAMOM U INIOCKOCTH

IIpakTnueckas padora Ne 44 PemieHue 3a7ay Ha MEPHEHAUKYISIPHOCTh HPSIMON U
IJIOCKOCTH

IIpakTnueckas padora Ne 45 PemeHue 3agad Ha I[PUMEHEHHE TEOpeM O TpPEX
HIEPIIEHIUKYJIApax

IIpakTnueckas padora Ne 46 Pemenue 3a1a4 Ha napajijiesIbHOCTb IJIOCKOCTEN

IIpakTnyeckas padora Ne 47 Pemenue 3a1a4d Ha 1ByTpaHHBIE YTJIbI

CamocrosiTesibHas padora:

- PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
- CocraBnenue rioccapus 1o TEME.
- BrinosnHenne MHIMBHUYaIbHOTO IPOEKTHOTO 3aJaHUS.
KonTtpoabsnas padora no teme «IIpsiMble 1 MJIOCKOCTH B POCTPAHCTBEY.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Teja

Cooeporcanue yuebrnozo mamepuana no meme 4.3

Bepmmnbl, pebpa, rpaHu MHOrorpaHHuka. Paszeepmka. Mmnococpanmuvie yanvi. Bwinykivie
MHo202panHuku. Teopema Jiinepa.

[Ipusma. [psamas u nakronnas npusma. [pasunsHas npusma. [apannenenunesn. KyoO.

IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajulesienuiesie, B Ipu3Me U MupaMue.

Ceuenus ky0a, IpU3Mbl U MTUPAMUBIL.

[IpencraBnenue o NMpaBUIIBHBIX MHOTOTPAHHUKAX (TeTpajzape, Ky0de, OKTaszpe, AoAeKadape U
HUKOCAdIpe).

Hunuaap u KoHyc. YcedueHHbI koHyc. OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpasytomas, pazBepTka. OceBble CEUYCHUS U CEUCHUS, TapaJljiebHble OCHOBAHUIO.

ap u chepa, ux ceuenus. KacarenpHas miockocTs K cdepe.

Ob6vem u ero usmepenus. MurerpanpHas ¢opmyna oObema. Popmynsl obdbeMa Kyoda,
NPSIMOYTOJIBHOTO Mapajulesenunesia, npu3mMsl, TWMHapa. Popmynbl o0beMa MUPaMUAbl U KOHYCA.
®opmysbl IUIOMIAM TMOBEPXHOCTEH HMIMHIpa W KoHyca. DopMynbl oObeMa miapa W IUIOIAIN
cdepsl.

[TogoOue Ten. OTHOIEHUS M0 TOBEPXHOCTEN U 00BEMOB MTOOOHBIX TEJ.
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IIpakTuyeckas padora Ne 48 Pemienne 3a1au Ha napasuiesnenunesn 1 Kyo
IIpakTuyeckas padora Ne 49 Pemenue 3a1a4 Ha IPpU3MY
IIpakTnueckas padora Ne 50 Pemenue 3anay Ha nupamuny
IIpakTuyeckasi pa6ora Ne 51 Pemienne 3ajau Ha BhIUMCIECHHE 00BEMOB M MOBEPXHOCTEH
MHOTOI'PaHHUKOB
IpakTnyeckas padora Ne 52 Penienue 3a1a4 Ha TUATUH]IP
IIpakTnyeckas padora Ne 53 Pemenue 3a1a4 Ha KOHYC
IIpakTuyeckasi padora Ne 54 Pemenue 3a1a4 Ha map u chepy
IIpakTnyeckas padora Ne 55 Pemenue 3a1a4 Ha KOMOMHAIIMN TEOMETPUYECKUX TE
IIpakTuyeckasi padora Ne 56 Pemenue 3aa4 Ha KOMOMHAITUN TEOMETPUICCKHUX TEIT
CamocrosiTesibHas padora:
- PaGota ¢ KOHCTIEKTOM JIEKIUH.
— CocrasiieHue riaoccapus 1o Teme «l'eomeTpudyeckue Tenay.
— Pemenue TUIIOBBIX 3a7a4 Ha BHIYMCIEHUE TIOBEPXHOCTEN U 00BEMOB T'€OMETPUUYECKUX TEIL.
- CocraBneHre CpaBHUTEIBHOM TaOIHUIIBI IO MHOTOTPAaHHHKAM.
- BoinonHenne MHIMBUYaIbHOTO IPOEKTHOIO 3aJaHUSl.
KonTtpouabHnas pa6ora no reMe « MHOrOrpaHHMKH M KPYIJIble TeJIa.

Pa3znen 5
KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEM

Tema 5.1 DiieMeHTbI KOMOMHATOPUKHU

Cooeparcanue yuebnoeo mamepuana no meme 5.1:

OcHOBHbIE TOHSATUS KOMOWHATOPUKU. 3ajauyd Ha TMOJACYET 4HCla pa3MelleHUul,
MepPEeCTaHOBOK, coueTaHui. Pemenue 3a1ad Ha nepedop BapuanToB. @opmyina 6maoMa HeroToHa.

CaoiicTBa OuHOMUHANIBHBIX KO3 duimenToB. Tpeyronpuuk Ilackans.

IIpakTuyeckasi pa6ora Ne 57 Perenne KoMOMHATOPHBIX 3a7a4. Pa3menieHus, coueTanus u
MepecTaHOBKU

CamocrosiTesibHas padora: PaboTa ¢ KOHCIIEKTOM JICKITUH.

Tema 5.2 D1eMeHTBI TEOPUH BepOﬂTHOCTeﬁ M MaTeMAaTH4YeCKOil CTATUCTHUKH

Cooepotcanue yuebHoeo mamepuana no meme 5.2:

CoObITHE, BEpOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXEHHE BeposiTHOCTeH. [lomamue o
Hezasucumocmu coovimuil. Jluckpemnas ciyuainas 6eiudund, 3aKk0H ee pacnpeoeneHusl.

Yucnosvie xapakmepucmuku OUCKPEMHOU CIY4auHoU eenudunsl. I[lonamue o 3akoHe 60abuux
yucer.

[IpencraBnenue NaHHBIX (TAaOMUIBI, AMArpaMMbl, I'padUKN), 2eHepanrbHas COBOKYNHOCHb,
8vlbopKa, cpeonee apugpmemuyeckoe, meouana. Illowamue o 3a0auax mamemamuyecKou
CMamucmuxu.

IIpakTuyeckass padora Ne 58 Kraccuueckoe ornpeneineHne BEpOSTHOCTH, CBOMCTBA
BEPOSITHOCTEMH, TeOpeMa 0 CymMMe BeposaTHOCTel. Boruncnenue BepostHocTei

CamocrosiTesbHas padora: PaboTa ¢ KOHCTIEKTOM JICKITUH.
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEHOM AEATEJbHOCTH

OBYYAIOIIIXCHA

Copep:xkanue
o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B JeITeIbHOCTH 00y4YaroLerocs
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBengenue

O3HakOMJICHHE C pOJIbI0O MaTeMaTHKH B HayKe, TEXHHKE, HKOHOMUKE,
MH(OPMAIIMOHHBIX TEXHOJIOTHSAX U IPAKTHYECKOH JIeATETHbHOCTH.
O3HakoMIICHHE C LIEISIMH U 33Ja4aMH U3y4YCHHs MaTeMaTHKU IPH OCBOCHUU
npodeccuii CI1O u cnenmansrocteii CI1O.

AJI'EBPA

Pa3zButne
MOHATHSA O
qucie

Boimonnenue apudMeTrudeckux NEHCTBHM HaJ 4YMCIaMM, COYeTash yCTHBIE U
MUCbMEHHBIE ITPUEMBI;

Haxoxnenne npuOMKEHHBIX 3HAYEHHs BEIMYMH U TOTPEIIHOCTEN BBIYHCIICHUN
(abCOMFOTHOM U OTHOCUTEINILHOM ); CPaBHEHHUE YMCIIOBBIX BBIPAKCHHI;

HAXO0XJICHHUE OMMOOK B MPEoOPa30BAHUIX U BHIYUCICHUSX (OTHOCUTCS KO BCEM
IIYHKTaM NPOTrpaMMbl).

Kopun,
CTeleHH,
Jorapu(pmsl

O3HakoMJICHUE C TIOHATUEM KOPHA N-ti CTENEHHM, CBOMCTBAMM PAJMKAJIOB U C
MpaBUJIaMU CPAaBHEHUEM KOPHEH.

@opMyIMpOBAHUE OIPENEICHUSI KOPHS U CBOWCTB KOpHEH. Bbluncnenue u
CpaBHEHHE KOpHEH, BBINOJHEHHUE MPHUKUAKH 3HaueHus KopHs. [IpeoOpasoBanue
YHCIIOBBIX U OYKBEHHBIX BBIPAKEHUM, COJIEPIKAIINX PaIUKAIIBL.

Brinonnenue pacueroB no GopmyiiaM, COAEpKalUM PaIuKalbl, OCYIIECTBIISASA
HEOOXOUMBIC ITOJICTAHOBKH U MPE0oOpa3OBaHMUS.

OnpeneneHre paBHOCUIBHOCTH BBID@KEHUM C paaukanamu. PemieHue
MPPALMOHATIbHBIX YPABHEHUM.

O3HaKOMIICHHE C IOHATHEM CTCIICHH C JICHCTBUTEIBLHBLIM ITOKA3aTeIeM.
Haxoxpaenue 3HaueHWH  CTENEHH, HCIONb3yd TMpPU  HEOOXOIUMOCTHU
WHCTPYMEHTAJIbHBIE CPEACTBA.

3anucbIBaHUE KOPHA N-H CTENEHU B BUE CTEMEHU C JIPOOHBIM IMOKa3aTeleM U
Hao000poT.

DOopMyIMPOBAHUE CBOMCTB CTEIICHEW. BrIuncieHne cTenenel ¢ pauuoHaIbHbIM
MOKA3aTEJIEeM, BBIMOTHEHUE TPUKUJIKK 3HAYEHUS CTENIEHU, CPABHEHUE CTENICHEH.
[Ipeobpa3oBaHue YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUMN, COACPKAIIUX CTEIECHH,
MpUMEHSA CBOMCTBA. Penienne nokazaTenbHbIX YPAaBHEHUN.

O3HakoMJIeHME C MPUMEHEHHEM KOPHEM U CTeNneHel MpU BBIUUCICHUU
CPEAHUX, IPU JIEJICHUU OTPE3KA B «30JIOTOM CEYECHHUU». PelleHne npuKIIaIHbIX
3a7a4 Ha CJIOYKHbBIE MPOLEHTHI

IIpeoOpa3oBanme
ajredpanyecKux
BbIPAKECHU I

Beinonnenue npeobpa3zoBaHuii BeIpaK€HUM, TpUMEHEHHE (GOPMYII, CBA3aHHBIX
CO CBOIICTBaMHM CTeIEHel 1 JJorapu@moB.

Omnpenenenue  obmacTW  JOMYCTUMBIX — 3HAYeHUH  JIorapu(pMUYecKoro
BbIpakeHUs. Pemienue norapudmMudeckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE
MOHATHUSA

N3yuenne paamaHHOTO METOAA W3MEPEHHUs YIJIOB BPAIICHHS W WX CBS3U C
rpagycHoil Mepoii. M300paxkeHwe yrioB BpalleHHss Ha OKPYXXHOCTH,
COOTHECEHHE BEJIMYUHBI YTJIa C €r0 PACIOIOKEHUEM.

dopMyIHpOBaHUE OMpEIEeIeHUH TPUTOHOMETPUUECKUX (DYHKIUN IS YIIIOB
MMOBOPOTA M OCTPHIX YIJIOB MPSMOYTOJIBHOTO TPEYTrOJbHUKA U OOBSICHEHUE HMX
B3aUMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPHY
ecKme
TOKIECTBA

[IpyMeHeHnEe OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXKIECTB JUISl BBIYHUCICHUS
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMIA O OJTHON U3 HUX.
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KHe (PYHKIHIH

[Mpeoopa3zoBanus| V3yueHue oCHOBHBIX (OPMYN TPUTOHOMETPUHU: (QOPMYJBI  CIOKEHUS,
NPOCTEHININX | YABOCHUs, MpeoOpa3oBaHUs CYMMBl TPUTOHOMETPUYECKHX (YHKIUN B
TPUTOHOMETPH | IPOU3BEICHUE M NPOU3BEACHUS B CyMMY W IPUMEHEHHE IIPU BBIYHMCICHUU

YeCKHUX 3HAYEHUS] TPUTOHOMETPUUECKOTIO BHIPAYKEHUS U YIIPOLIEHMUS €TO0.
BbIpaxeHnid | O3HaKOMIIEHHE CO CBOMCTBAMU CUMMETPUH TOUYEK HA EAUHUYHOU OKPYKHOCTHU
Y IPUMEHEHHUE UX JUIS BEIBOJIA (DOPMYIT IPUBEACHHMSL.
IIpocreiimme | Pemenne no ¢opmynam U MO TPUTOHOMETPUYECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPHU | TPUTOHOMETPUYECKUX YPABHEHUH.
yecKue [Ipumenenue OOIMIKMX METOJOB pELICHUS ypaBHEHUW (IpUBEAECHUE K
YPABHEHHUA U | JIMHEHHOMY, KBAJpPAaTHOMY, METOJ pAa3JIOXKCHUS HAa MHOXUTEIH, 3aMEHBI
Hepasencmea | IIEPEMEHHON) MPU PEUICHUH TPUTOHOMETPHUUECKUX YPABHEHHH.
YMeHue oTMmeuaTb Ha Kpyre pelieHHs MPOCTEMIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB.
ApKcuHyc, O3HaKOMJICHHE C TIOHSITHEM OOpPaTHBIX TPUTOHOMETPUIECKUX ()YHKITUH.
apkkocunyc, | M3yueHue omnpezneneHuil apkCHUHyca, AapKKOCHHYCA, AapKTaHI'€HCa 4YHUCIa,
apkTaHreHc | GOpMyIHpPOBaHUE X, H300paKEHHE HA AUHUYHON OKPYKXHOCTH, IPUMEHEHUE
yHucaa IIPU PEIICHUN YPABHEHUM.
®YHKINUU, UX CBOUCTBA U TPAOUKH
DOyHKIIUN O3HakoMJIEHHE C MOHATHEM NEPEMEHHOW, NMpPUMEpaMu 3aBUCUMOCTEH MEXIy
IMousiTHE O TIEPEMEHHBIMH.
HenpepbIBHOCTH | O3HaKOMJIEHHE C TOHATHEM rpaduka, onpeneiaeHUe MPUHAIICKHOCTH TOUKH
GyHkumnu rpaduky ¢pyakuun. OnpeaencHue mo GopmMyiie mpocTeiiiei 3aBUCHMOCTH BUIa
ee rpaduka. Beipaxkenue o ¢gopmyse ogHON MEPEeMEHHOI uepe3 Apyrue.
Os3nakomienne C  ompexneneHueM  (QyHKIOUH, (GOPMYIHPOBAHHE  €TO.
Haxoxaenue obnactu onpeseneHus u 001acT 3HaYeHUN PYHKINU.
CpoiicTBa O3HakOMJIEHHE € IpUMepamMH (DYHKIMOHAJIBHBIX 3aBHCHUMOCTEM B peaslbHbIX
¢hyHkuum. MpoLeCCaxX U3 CMEXKHBIX TUCLMILINH.
I'padpuueckas | O3HaKOMJIEHHUE C JI0KA3aTEIbHBIMU PACCYXIECHUSIMU HEKOTOPBIX CBOWMCTB
HHTEpNpeTanus. | TUHEHHOW M KBaJApaTUYHON (PYHKIMA, IPOBEIACHUE UCCIIECOBAHUS JTUHEHHOIM,
IMpumepsl KYCOYHO-JTMHEHHON, JpOOHO - JWHEHHOW W KBaJpaTUYHOM (QYHKIIHM,
(pyHKIHOHAIBHBIX [TOCTpoeHHe uXx TpadukoB. IlocTpoeHne u ureHue TrpapuKoB (HYHKIMH.
3aBucuMocTeii B | MccnenoBanue GyHKIuM.
peaibHbIX CocraBneHue BUIOB (YHKIMI MO JaHHOMY YCIOBHIO, pEIICHHE 3aJad Ha
npoiueccax | IKCTpEMYM.
SIBJICHUSIX Brinmonnenue npeoOpa3oBanuii rpaduka GyHKITHH.
Oo0paTHble W3yuenue nowsamus obpammoti ¢ynkyuu, ONpenereHHe BUIA U HOCMPOEHUE
byHkumnu epaguxka obpammuol @GYHKYUU, HAX0dHCOeHUue ee 00IACMU ONpedeneHUs U
obnacmu 3Hauenuti. IlpuMeHeHHe CBOMCTB (QYHKIMH TpH HCCIEIOBaHUU
YpaBHEHUH U PEIICHUHU 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C OHSTUEM CII0KHOU (QYHKIUH.
Crenennsle, | Boiuncienne 3HaueHWd (yHKIMM MO 3HAa4YeHHWIO apryMmeHTta. OmnpeneneHue
NoKa3arteJibHble, | IOJI0KEHUS TOYKU Ha Tpaduke 1o ee KoopAruHaTaM U HAa000pOT.
morapupmuveckue| Mcrnonp3oBaHue CBOMCTB (DYHKUUE sl CpaBHECHHs 3HAYCHUH CTEHCHEH U
u sorapu(dmMoB.

TPUTOHOMETPUMEC| [[ocTpoeHue TpadUKOB CTEMIEHHBIX U JorapuMUdecKux GyHKIUH.

KHe YHKUMH. | Peprenne 1MOKA3aTeIbHBIX M JIOrapH(pMUUECKAX yPABHEHHH ¥ HEPABEHCTB 110
Obpatnbie W3BECTHBIM aJITOPUTMAaM.
IPUTOHOMETPHYEC| (YsparoMiIeHHE

MOHSTHEM HENpPEpPhIBHOW MepHoauveckod  (yHKIUH,
(dbopmynHMpoBaHUE CBOMCTB CHHYCA M KOCHHYCA, TOCTPOSHHE UX I'PadUKOB.
O3HakOMJIEHHE C TIOHATHEM TapMOHMYECKUX KOJeOaHWH U TNpuMepaMu
rapMOHUYECKUX KOJeOaHWH JUIsi ONMMCAaHUS MPOLIECCOB B (PU3MKE M JIPYTUX
00J1acTsIX 3HaHUs.
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O3HakoMJICHME C TIOHSATHEM  Pa3pbIBHOW  MEPHOIUYECKOW  (YHKIIHH,
(hopMyIMpoBaHHE CBOMCTB TAHTE€HCA U KOTAHTE€HCA, TTOCTPOSHUE MX TPadUKOB.
[Ipumenenue CBOICTB byHKIHI JUIst CpaBHEHMS 3HAYEHUM
TPUTOHOMETPHUECKUX (PYHKIIHIA, PEIICHUSI TPUTOHOMETPUICCKUX YPaBHEHUN.
Ilocmpoenue epaghuxoe obpammuvlx MpPULOHOMEMPUYECKUX QYHKYun u
onpeoenenue no spaguKram ux coUcCms.

Brinonnenue npeoOpa3oBanusi rpaQKoOB.

HAYAJA MATEMATHYECKOTI'O AHAJIM3A

IocaenoBaren | O3HaKOMJICHHE C TMOHSATHEM YHCIIOBOM IOCIENOBATENBLHOCTH, CIOCOOaMU ee
bHOCTH 3aJlaHusl, BBIYUCIICHUSIMU €€ YJICHOB.
Os3HakomieHue ¢ nouamuem npeoeia nocied08amenbHOCMU.
O3HaKOMJICHHE C BBIYMCIEHHEM CYMMBI OECKOHEYHOTO YHCIOBOTO psia Ha
IpUMepe BBIYUCICHUS CYMMBbl OECKOHEYHO YOBIBalOIIEH TIeOMEeTpUYECKO
IPOTPECCUH.
Pemenue 3agau Ha nmpuMeHeHHE (GOpPMYJIbI CyMMbI OECKOHEYHO YOBIBArOIIeH
Ir€OMETPUYECKON ITPOTPECCUH.
Ipon3Boanasi | O3HaKOMIICHUE C MMOHATHEM ITPOU3BOIHOM.
U ee Wzyuenne u GopMyInpoBaHHE €€ MEXaHUIECKOTO M TEOMETPUYECKOTO CMBICIA,
NpUMeHeHHe | M3YYCHHE alrOpuTMa BBIUMCICHHUS MPOU3BOJHONW HA MPUMEPE BBIUMCICHHS
MTHOBEHHOH CKOPOCTH U YTJIOBOTO K03((DUIIMEHTa KacaTeIbHOM.
CocraBrieHre ypaBHEHUS KacaTeIbHON B OOIIEM BH/IE.
YcBoeHue MpaBUI nuddepeHIMpoBaHHs, TaOIUIIBI MPOU3BOIHBIX
AJMIEMEHTapHbIX (QYHKIMHA, mpuMeHeHue s nuddepeHnupoBanus (QyHKIUH,
COCTaBIJICHUS YPaBHEHUS KacaTeIbHOM.
N3ydenue TeopeM o CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOAHOMU, (GOPMYITUPOBKA
uX.
[IpoBenenue ¢ MOMOIIBIO MPOU3BOAHON HCCienOBaHHS (YHKIUH, 3aJaHHON
hopmyoii.
YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U TIPOU3BOAHOMN MO UX rpaduKam.
[TpumMeHeHne MPON3BOIHON TS PEIISHHs 3a/1a4 Ha HAXO0XKICHHE HauOOJIbIIETO,
HAaMMEHBIIIETO 3HAUCHHUS U Ha HaXOXKICHHE DKCTPEMyMa.
IlepBooOpa3na | O3HaKOMIIEHHUE C MIOHATHEM MHTErpajia U NepBoOOpa3HOM.

S H HHTErpaJa

W3ydyenue mpaBuia BBIYUCIEHHUS TMEpBOOOpasHO U Teopembl HbroTOHa-
JleiOonuIa.

Pemenne 3amau Ha CBSI3b MEPBOOOPA3HOW W €€ MPOU3BOIAHOMN, BBIUMCICHUE
epBOOOpa3HOM Il JAHHON (YHKIIHH.

Pemenne 3amay Ha TpUMEHEHWE HHTErpaja JUisl BBIYHCICHUS (PUINUECKUX
BEJINYWH U IIOMAAEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YpaBHeHHUil
HepaBeHcTBa
U CUCTEMBbI
HEPaBEHCTB ¢
ABYyMH
nepeMeHHbIMH

O3HakOMJIEHHE C MPOCTEHIIMMH CBEACHUAMHU O KOPHAX airedpandyeckux
YPaBHEHUH, IOHATUAMU UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUM.
N3yuenne Teopun paBHOCWIBHOCTH YPaBHEHUH U ee MpuMeHeHus. [loBropenune
3alUCH  pEIIeHUs CTaHAAPTHBIX ypaBHEHUH, TNPUEMOB IpeoOpa3oBaHuUs
YPaBHEHUH JUIsl CBEACHUS K CTAaHJAPTHOMY YPaBHEHUIO.
Pewmenue palMOHAJIBHBIX, UPPaLUOHAIBHBIX,
TPUTOHOMETPUYECKUX YPABHEHHUM U CHCTEM.
Hcnonb3oBaHue CBOWCTB W TpaduKoB (YHKIUI 71 pEIIeHHUs ypaBHEHUH.
[ToBTOpEHNE OCHOBHBIX PUEMOB PELIEHUS CUCTEM.

Pemenne ypaBHEHUI ¢ TNpPUMEHEHHUEM BCEX IPUEMOB (pa3lIOKEHUS Ha
MHO>KUTEJIHM, BBEJIEHUS HOBBIX HEU3BECTHBIX, MOJCTAaHOBKH, rpaduueckoro
METO/1a).
Pemenue

IIOKa3aTCIBbHBIX n

CUCTEM YpaBHEHHIl C NPHUMEHEHHEM pa3JIMYHBbIX CIOCOOOB.
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O3HakoOMJICHHE ¢ OOLIMMH BOIPOCAMH PEIICHHUS HEPABEHCTB M HCIIOJIB30BAHUE
CBOWCTB ¥ IrpauKOB (PYHKIHUI TP PEILICHNH HEPABEHCTB.

Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C INPHMEHEHHUEM Ppa3IUYHBIX
CII0COO0B.

[TpumeHeHre MaTeMaTHYECKUX METO/OB JUISl PEIICHUS COJep KaTeIbHbIX 3a1a4
U3 pa3IMYHbIX 00JacTell HAyKU U MPaKTHKH. IHTepIpeTupoBaHue pe3yabTaToB
C YYETOM pEaIbHBIX OTPAHUYCHHH.

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOATHOCTEN U

CTATUCTHUKU
OcHoBHbIE N3ydyenne mpaBuina KOMOMHAaTOPUKM U INPUMEHEHHME IpU  PELIECHUU
NOHATHUS KOMOMHATOPHBIX 3a/1a4.
KoMOuHaTopuk | Perienne KOMOMHATOpHBIX 3a7ad  METOJOM Iiepedopa M IO MPaBUIY
U YMHOKEHUS.
O3HaKoOMJICHHE C TMOHATHAMU KOMOMHATOPUKH: PA3MEUICHUSMH, COUCTAaHHUSIMH,
nepectaHoBKaMu U GopMyJiaMu JJIsl UX BHIYUCIICHUS.
OOspsicHeHHEe ¥ TpUMEeHEeHHEe (OpPMYN JUIS BBIYMCICHUS Pa3MEUICHHUH,
MEPECTaHOBOK M COUYETAHUH MPU PELICHUH 3a/1a4.
O3znakomienue ¢ bunomom HeroToHa u Tpeyronpaukom Ilackars.
Pemenne mnpakTHMUECKUX 3aad C HCIOJB30BAHUEM TMOHATUNH W MpaBUII
KOMOMHATOPHKH.
DJIeMeHTbI N3ydeHne KiacCHYECKOTO OMpPENETICHUS BEPOSITHOCTH, CBOWCTB BEPOSITHOCTH,
TeOpuH TEOPEMBI O CYMME BEPOATHOCTEM.
BeposiTHOCTell | PaccMOTpeHMe NIpUMEpPOB BBIYMCICHHUS BeposTHOCTeH. Pemenue 3amau Ha
BBIUHCJICHHE BEPOSITHOCTEN COOBITUH.
IIpencraBiaenu | O3HakOMJIIEHHE € IPEACTABICHUEM  YHCIOBBIX  JAHHBIX M HX
€ JaHHBbIX XapaKTepUCTUKAMHU.
(TabauubI, Pemenne mpakTuueckux 3afad Ha 0OpabOTKY YMCIOBBIX JAHHBIX, BHIYUCIICHHE
AUATPAMMBI, | UX XapaKTEPUCTHUK.
rpa¢uxku)
I'EOMETPUS
IIpsimble u @opMyIMpOBKa M IPHUBEIEHUE [OKA3aTENbCTB IPU3HAKOB  B3aMMHOIO
IJIOCKOCTH B | PaclojiOXeHUs] MpsAMBIX M IUIOCKocTell. Pacmo3HaBaHume Ha depTekax H
NPOCTPAHCTBE | MOJENSAX PA3IMUHBIX CIy4aeB B3aUMHOIO pPAcCIOJOXKEHUS TNPAMBIX U

IJI0CKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHUH.

@OopMyIMpPOBAaHUE OINPEAEICHUIN, INPU3HAKOB U CBOMCTB MapalIelbHBIX H
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN, ABYTPAHHBIX U JINHEWHBIX YIJIOB.
BeinosiHeHNE MOCTPOEHUS YIJIOB MEXAY NPAMBIMH, NMPSMOM U INIOCKOCTBIO,
MEXKy INIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHHUE UX HA MOJEIAX.
IIpuMeHeHNne NPU3HAKOB M CBOMCTB PACIIOJIOKEHUS MPSAMBIX U INIOCKOCTEN IIPH
penieHuy 3a1ad.

N300pakeHne Ha  pHUCYHKax W KOHCTPYMPOBAaHME Ha  MOJEISIX
MEPIEeHIUKYIAPOB M HAKIOHHBIX K IUIOCKOCTH, MPSAMBIX, [apajielbHbIX
IUIOCKOCTEH, YTIIOB MEXAY MPSMON U TIIOCKOCTHIO U 000OCHOBAHHE MOCTPOCHHUS.
Pemenue 3amad Ha BBIYKCICHHE T'€OMETPUUECKHX BelMUYuH. OnuchIBaHHE
paccTosiHUS OT TOYKHM N0 IUIOCKOCTH, OT MPSAMOW 10 IIOCKOCTH, MEXITy
IUIOCKOCTSIMU, MEXIY CKPEIIMBAIOIIMMU MPSIMBIMU, MEXIY IPOU3BOJIbHBIMU
¢burypamu B mpoCTpaHCTBE.

dopMyIHpOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSIHUSIX (TEOPEMBI
CYLIECTBOBAHMSI, CBOICTBA).

N300paxenne Ha yeprexax U MOJENSAX PACCTOSHUS U OOOCHOBAHHME CBOUX
cyxacHuil. OmnpeneneHue U BBIUUCIECHHE PACCTOSIHUM B IIPOCTPAHCTBE.
[Ipumenenue Gopmyn U TeOpEM IIIAHUMETPUH I PEellIeHUs 3a/au.
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O3HakoMJIEHME C TIOHATHEM MapaJUIEIbHOTO IMPOEKTUPOBAHUSA U €ro
cBoiicTBamu. Dopmyaupoearue meopemvl 0 HIOWAOU  OPMOSOHATLHOLL
NPOeKyUU MHO20Y20IbHUKA.
[IpumeHnenne Teopun is OOOCHOBAaHHS IIOCTPOCHHUM M BBIYMCIICHHIA.
ApryMEHTHUPOBAaHUE CBOMX CYXJICHUH O B3aMMHOM  PaCMOJIOKEHUU
POCTPAHCTBEHHBIX (PUTYD.

Muororpanau | Onvcanne W XapakTEepUCTHKA  PA3IMYHBIX  BHJIOB  MHOTOTPAHHUKOB,
KH [IEPEUUCIIEHUE UX PJIEMEHTOB U CBOMCTB.
N3006paxkeHre MHOTOTPAaHHUKOB U BBIIIOJIHEHUE ITOCTPOCHUS HA N300paKEeHUSIX
Y MOJICJIIX MHOTOTPaHHUKOB.
Beluucnenne JMHEMHBIX 3JIEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX
KOH(UTYpanusix, apryMeHTHUPOBAHNUE CBOUX CYXKICHHIA.
XapakTepucTuka U H300paKEHUE CEUYCHUS, PA3BEPMKU MHO202PAHHUKOS,
BBIYMCJICHUE TIIONIAJICH TOBEPXHOCTEM.
[TocTpoeHne mpocTelIux cedeHuil KyOa, Mpu3Mbl, nmupamunbl. [Ipumenenue
(hakTOB U CBEICHUN U3 IUIAHUMETPHUH.
O3HakOMJICHHE C BHJaMHU CHUMMETPUH B MPOCTpaHCTBE, (OPMYIHUPOBAHUE
ONpEIEICHUN M CBOWCTB. XAapaKTEpUCTHKAa CHMMETPHUM TeEl BpalICHUSA U
MHOT'OTPaHHUKOB.
[IpumeHeHne CBOMCTB CUMMETPHUM IIPU PEILICHUU 3a/1a4.
Hcnonb3oBanue NpruoOpPEeTEHHBIX 3HAHUN JIJIS1 UCCIIEIOBAHUS M MOJICITUPOBAHUS
HECJIOKHBIX 3a/1a4.
N300pakeHe OCHOBHBIX MHOTOTPAHHUKOB U BBIMIOJHEHHUE PHUCYHKOB IIO
YCJIOBHSIM 33]1a4.
Tena n O3HakOMJICHHE C BUJaMH TeJl BpalleHusi, OpMYyINPOBAHUE UX OMPEICICHUN U
NMOBEPXHOCTH | CBOMCTB.
BpallleHUs @opMyIHpOBaHUE TEOPEM O CEUEHHUM IIapa IUIOCKOCTbIO M IUIOCKOCTH,

KacaTelbHOMU K cdepe.

XapakTepucTrKa M H300paKeHUE TN BPAILICHUS, UX Pa3BEPTKH, CCUCHUS.
Pemienne 3amad Ha MOCTPOEHUE CEUEHHM, BBIYMCICHUE [JIMH, PACCTOSHUM,
yriaoB, mwiomanei. [IpoBeaeHne AoKa3aTeNbHBIX PACCYXKICHHUI MPU PEIICHUH
3aj1a4.

[IpuMeHeHne CBOMCTB CHUMMETPUM MPHU PELICHUWU 33Jlad Ha Teja BpPAILEHHUS,
KOMOMWHAIIAIO TeJl.

N300pakeHre OCHOBHBIX KPYTIBIX TNl W BBIMOJHEHHE PUCYHKA IO YCIOBHIO
3aJlavuu.

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE C TIOHATUAMU IUIONIAAM U 00beMa, aKCHOMaMH U CBOMCTBaMH.
Pemenue 3asay Ha BBIYMCIEHHE IUIOHIA/IEH IUIOCKUX (QUTYp C MPUMEHEHHEM
COOTBETCTBYIOUINX (OpMYIN U (HAKTOB U3 IITAHUMETPHUH.

N3ydyeHue TeopeM O BBIYMCIEHUH OOBEMOB MPOCTPAHCTBEHHBIX TEJ, PELICHHE
3aJ]a4 Ha MpUMEeHeHHe (JOpMYJT BHIYMCIEHUS 00bEMOB.

WN3yyenne  ¢opmyn  uis  BBIYMCIEHUS — IUIOMIAAEH  MOBEpPXHOCTEH
MHOTOTPaHHUKOB M Tesl BpameHuss. O3HaKOMJIEHUE C METOJOM BBIYHUCIICHUS
TIJTOIIA T TTIOBEPXHOCTH CHEPHI.

Pemrenne 3amay Ha BBIYMCIEHUE IUIOLIANCH MOBEPXHOCTH IPOCTPAHCTBEHHBIX
TeJl.

Koopaunartsl
BEKTOPbI

O3HaKOMJIEHHE C TOHATHEM BEKTOPA.

N3yueHnne nexapTOoBOM CHCTEMBI KOOPJIWHAT B IPOCTPAHCTBE, NOCTPOEHUE IO
3aIaHHBIM KOOPAMHATAM TOYEK U IIJIOCKOCTEM, HAX0XKICHUE KOOPAUHAT TOYEK.
Haxoxnaenue ypaBHEHMH OKpYKHOCTH, cdephl, MI0ocKocTU. Bpruncienue
PAcCCTOSTHUN MEXIY TOUKaAMHU.

W3yueHne CBONCTB BEKTOPHBIX BEJIWYMH, IMPABUJ PA3JI0KEHUS BEKTOPOB B
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TPEXMEPHOM IIPOCTPAHCTBE, IPABWJI HAXOXACHHA KOOpAMHAT BEKTOpa B
MPOCTPAHCTBE, MPABUJI JEUCTBUIM C BEKTOPaMU, 3aJaHHBIMUA KOOpPIMHATAMMU.
[IpumeHeHne TeOopuM TIpU PELIEHUM 3a7ad Ha JEHCTBUSA C BEKTOpaMH.
N3yueHue CKaagapHOro IPOU3BEIECHHUS BEKTOPOB, BEKTOPHOIO YPABHEHUS
IIPSIMOMN U TUIOCKOCTH

[IpuMeHeHHEe TeopuM IpU PELICHHM 3aJad Ha JEWCTBUS C BEKTOpPaMH, Ha
KOOpJAMHATHBIN METOJ, IPUMEHEHUE BEKTOPOB JIJIsl BBIYUCIICHUS BEJIMYHH YIJIOB
U PacCTOSIHUM.

O3HakOMJICHME C JOKa3aTEIIbCTBAMU TEOPEM CTEPEOMETPUU O B3aUMHOM
PACIIOJIOKEHUU IIPSIMBIX U IJIOCKOCTEN C UCIIOIb30BAHUEM BEKTOPOB
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8. TEMbI UHAUBUJYAJIBHBIX ITPOEKTOB

B xozxe u3yueHus nmporpamMMbl 0011e00pa3oBaTeIbHON Y4eOHON ITUCIUITIMHBI 00y4Jaronmecs
MOTYT BbIOpaTh OAHY M3 IPEUIOKEHHBIX TeM Ul pa3paOOTKM MHIMBHUIYaJIbHOIO IPOEKTa HIIU
IIPEUIOKUTh COOCTBEHHYIO TEMY.

=

OYHKIHH B IPUPOJIE U TEXHUKE.

MeTto/1b1 penieHns IOKa3aTeNbHbIX YPAaBHEHUN U HEPABEHCTB.
Mertoap! pemieHus Jorapu(MUIeCKUX YpaBHEHHH U HEPABEHCTB.
Jlorapudmuueckas yskuus. Yucio e.

Pacmmmpenne nonstus yncina. 3aueM HYKHbl HOBBIE UHCIIA.
[TonsipHas cucrema KOOpAUHAT.

Kpartkuii cnpaBoyHuK o MaremaTuke it 1 Kypca.

BekTopHoe 3aaHue npsMbIX U IIOCKOCTEN B TPOCTPAHCTBE.
CrnosxeHrue rapMOHUYECKUX KOJIEOaHUH.

©oN kLD

[EEN
o

. I'padmueckoe pelieHne ypaBHEHUI 1 HEPABEHCTB.

[EEY
[EEY

. HpaBI/IJII)HI)IG " IIOJYIIPAaBUJIbHBIC MHOT'OT'PAHHUKH.

[EEN
N

. Konnueckue ceueHus n ux IMPUMCHCHUEC B TCXHUKC.

[EEN
w

. Ionsitre nuddepeHnnana u ero MpUIOKEHHUS.

[EEN
N~

. McecnenoBanue ypaBHEHHI U HEPABEHCTB C IAPaMETPOM.
. @yHKIMS B IOCJIIOBULIAX U ITOTOBOPKAX.

= =
o O1

. Cratuctuueckoe uccienoBanue "Pacxon anekTposnepruu 3a roa”

[EEN
\‘

. TpuronomeTtpus B pU3HKe U apXUTEKTYpE.

[EEN
e}

. [Tupamuia, KaKk UCTOPUYECKHUI U MATEMATHUECKUNA OOBEKT
19. TlpousBoaHast B XUMUU ¥ OUOJIOTUH
20. MHOTOTpaHHHUKH B apXUTEKTYypeE.
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9.YYEBHO-METO/JNYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOT'PAMMBI YYEBHOU JUCIATLIAHBI
«MATEMETHKA: AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A;
I'EOMETPUS»

OcBoeHne mporpaMMmbl  yueOHOW aucuuIUIMHBL «MaTtemaruka: anreOpa W Havaia
MaTEeMaTHYeCKOro aHalln3a; reoOMeTpHs» TpeOyeT Haluuus y4yeOHOro KaOMHEeTa MaTeMaTHYecKUX
HayK.

[Tomemenne kabuHeTta yaoBieTBopseT TpeboBaHusM CaHUTaAPHO-IMHIEMUOIOTUYECKUX
npaBui u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo 060py10BaHUEM:

- MOCaJ0YHbIE MECTA M0 KOJINYECTBY O0yUaIOIINXCS;

- paboyee MECTO MPEno1aBaTes;

- MyJIbTUMEAUIHOE 000pyI0BaHHE.

B coctaB yueOHO-METOIUYECKOTO M MAaTePUAIBHO-TEXHUYECKOTO OOECIICUEHUsI MPOrpaMMBbI
yuebHOU nucruruinHbl «MaTtemaTuka: anredpa M Hayala MaTeMaTH4ecKOoro aHaliu3a; TeOMETPHs»
BXOJIAT:

- KOMIUIEKT y4eOHO-HArIsIHBIX MOocoOui (TabauIbl TPOU3BOJHBIX U UHTErPaioB, GopMyll
TPUTOHOMETPHH )

- MOJEIU T€OMETPUUYECKUX TeT,

- KOMIUIEKT KOMIBIOTEPHBIX MPE3CHTAITHIH.
- TMacnopt KabuHeTa,

- OuOMmoTeuHbI HOH/.

B Oubmuorteunsiii ¢GoHI BXOIAT Y4eOHHKH, y4dyeOHO-MeToauYeckas JOKyMEHTAIlus,
o0ecrnieunBaroIIre OCBOCHNE y4eOHOTO MaTepurana.

B mporiecce ocBoeHus mporpaMMbl y4eOHOM TUCHUIUIMHBI «MarteMmatuka: aiaredpa u Havana
MaTEMaTHYECKOTO aHAIM3a; TEOMETPHUs» O00yUaIOIIUEecss UMEIOT JOCTYIl K JICKTPOHHBIM yUCOHBIM
MaTepuagaMm Ha 00pa30BaTEIbLHOM MOpTalie YHUBEPCUTETA U B CBOOOAHOM AocTyre B IHTepHeTe.

Ilepeuenp yueOHBIX u3aHuil, IHTEpHET-pecypcoB, JONOIHUTENBHOM IUTEPATYPHI

OcCHOBHbBIE HCTOYHUKH

1.  [amasH, A. A. Marematuka [ DneKTpoHHBIA pecypc]: yaeoHuk / A. A. JlamasH. — 3-¢ u3m. —
M.. ®opym: HHUI[ HWHDPA-M, 2013. - 544 c. — Pexum nocryna:
http://znanium.com/bookread.php?book=397662

2.  Marematuka B mpuMmepax M 3ajmadax s noarotoBku k EI'D um mocrymnenuto B BY3
[DnexTponHsbIit pecypc]: yu. noc. / JL.T. Slumenes, 2-e uza., gom. — M.: By3oBckuii y4eOHUK,
HUII NH®OPA-M, 2016. — 336 c. — Pexum JOCTyIa:
http://znanium.com/catalog.php?bookinfo=500649

I[OHOJIHI/ITC.HBHI)IC HCTOYHUKHU
1.  bepesuna, H. A. Maremaruka [DnektpoHHbIil pecypc]: YuebHoe mocodue / H.A. bepesuna,
E.JI. Makcuna. — M.: UL PUOP: HUL] Uuppa-M, 2013. — 175 c. — Pexxum nmocrymna:
http://znanium.com/catalog.php?bookinfo=369492
2.  Imunar, P. A. Anrebpa. 3a1auHuK-TIPaKTUKYM [ DIIeKTpOHHBIN pecypc]: YueOHOoe mocooue /
P. A. Ilmunr. — CII6.: CII6ry, 2016. — 4. 4. — 184 c. — Pexum nocryna:
http://znanium.com/catalog.php?bookinfo=941730

HNuTepHeT-pecypcesl,
www.fcior.edu.ru (MapopManoHHble, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MAaTEPHAJIbI).
2. www.school-collection.edu.ru (Exunast kosutekius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB)

=
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JlutepaTtypa Ajs npenoaaBaresieu
Oenepanpublii 3akoH oT 29.12.2012 Ne 273-®3 «0O6 o6OpazoBanun B Poccuiickoit
Denepauun.
[Ipuka3z MunucrepctBa obpazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepKICHUN
(benepanbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEAHEro (TI0JIHOTO0) 00IIEro
00pa3oBaHUsI.
[Tpuka3z MunucrepcTBa oOpasoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
m3meHeHuid B Ilpuka3z MunHHCTepcTBa 00pa3oBaHus W Hayku Poccuiickorr deaepanuu OT
17.05.2012 Ne 413 «“O0 yTBep)aeHNH (eAepatbHOr0 rocyAapCTBEHHOT0 00pa3oBaTeIbHOTO
CTaHJapTa CPeAHEro (MOJHOTO) 00IIero 00pa3oBaHMs .
[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJIUTUKHU B c(hepe MOArOTOBKH pabOUYHX KaapoB U
JITIO MunuctepctBa oopazoBanus u Hayku PO ot 17.03.2015 Ne 06-259 «PexomeHauu mno
OpraHu3alliil TOJYYeHUs CpeAHEro oO0mero oOpa3oBaHMs B TpeAeraax OCBOCHUS
o0pa3oBaTeNbHBIX MPOrpaMM CpeAHero mpodecCHoHaIbHOro o0Opa3oBaHMsl Ha 0Oase
OCHOBHOTO 001Iero oOpa3oBaHUs C y4yeTOM TpeOoBaHMU (enepaabHbIX TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHAAPTOB M TOTy4yaeMOW MNPOQPeccHud WU CHEIUAIBHOCTH CPEIHETro
poheCCHOHATTLHOTO 00Pa30BaAHUSI.
bammvakoB M.J. MaremaTuka: KH. JIs IpenoiaBarelis: MeTo. mocooue. — M., 2013
Cepmiokos, B. A. EI'D mist poaureneit abUTypueHTOB (MaTeMaTuka, Qpusmnka, nHHOPMATHKA)
[Dnextponnslii pecypc] / B. A. CepatokoB. — M.: [lamkos u K, 2013. — 152 c. — Pexum
noctyna: http://znanium.com/bookread.php?book=430235
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IIpunosxenne 1

AKTUBHBIE U UTHTEPAKTUBHBIE ®OPMbI OB YUEHU A

AKTUBHBIE M UHTEPAKTHBHbIE (DOPMBI HCIIOJIB3YIOTCS MPU NPOBEIECHUH TEOPETUYECKUX U
MPAKTUYECKUX 3aHATUN Ui (OPMUPOBAHMS OOIIMX KOMIETEHIMH M YHHBEPCAJIbHBIX YUEOHBIX

NEUCTBUI
Paznen/rema [IpuMeHsiemMble aKTUBHBIE U Kparkast xapakrepucTika
WHTEPAKTUBHBIE (POPMBI
OyHKIMH, UX MeTtoa KOIJIEKTUBHOTO Ha nepBoM stane kaxxias rpymnmna

CBOWCTBA U TpapuKu

B3auMOo00yueHus (pabora B
MHUKPOTPYIIIaXx)

M3y4YaeT U XapaKTepU3yeT CBONCTBA
AIIEMEHTAPHBIX (PYHKIIHA.

Ha BTopom 3tane - ananusupys cBOMCTBa
(GYHKIHHA, CTPOSIT UX TpaduKy.

Ha  TtperpeM  3rame  mpous3BOIAT
npeoOpa3oBaHus rpa)uKoB.

Kopuu, crenenu,
Jorapudmpl

[IpobGnemMHuas nexius.

MeTton MHUHH-IIPOCKTOB

Ha nepBom 3tarne paccMatpuBaroTcs
CTEMEeHH C PAllMOHAIBHBIM MOKa3aTeleM,
HaXOJAT HEJOCTATKU [P PELICHUN
YpPaBHEHUU.

Ha Bropom starme - 06cyxaeHne 1 MONCK
pelieHus mpooIeMbl, U Kak CIEACTBHE -
BBEJICHUE JIoTaprQMa gncia.
CocraBiieHre OMNOPHOTO KOHCIIEKTa U
KOMIIBIOTEPHON IMpE3eHTallMl Ha TEMY
«MeTonpl  pemIeHHs — IOKa3aTeIbHBIX
YpaBHEHUI U HEPABEHCTBY

OCHOBBI
TPUTOHOMETPUHU

Merton MHHU-TIPOCKTOB

CocrapieHue KOMHBIOTepHOI\/'I
Ipe3CcHTall HA TEMY «Cnoxenue
TapMOHHUYCCKUX KOJICOaHHIN.

MHororpanHuku

Merton MHHU-TIPOCKTOB

MeTtoa KOJJIEKTUBHOTO
B3anMo00yueHus (pabora B
MHUKpPOTpyImax)

CocraBieHre KOMIIBIOTEPHOU
Ipe3CHTalu Ha TEMY «HpaBI/IJ'II)HI)IC n
IIOJIYIIPABUIIbHBIE MHOTOTPAHHUKI.
Kaxxnas rpymma nony4aer CBOIO 3a/1a4y
Ha BBIYMCIIEHUE MIOBEPXHOCTH U 00beMa
MHOTOrpaHHUKa. ['pynma cocraBisieT
IUTaH PEILIEHUs U pellaeT 3a1aqy. 3aTemM
IpyIIIa 3alHIIAET PEIICHUE Y T0CKH,
OTBEYAET Ha BOIIPOCHL.

Tena BpameHus

Meroa MUHU-TIPOEKTOB

CocraBieHre KOMIBIOTEPHOI
npe3eHTanuu Ha TeMy «KoHndeckue
CCUCHUA U UX MPUMCHCHUC B TCXHUKC)).
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Ipuio:xxkenne 2

MEPEYEHb IPAKTUYECKHNX 3AHATHUI

Pa3nesn/Tema HanMeHoOBaHMe NPAKTHYECKUX 3aHATHH Koua-Bo
4acoB
Tema 1.1 1. Apudmernueckue neicTBUs Hall PallMOHATBHBIMUA U 2
PazBurtue nonsTus o KOMIUIEKCHBIMU YHCJIaMHU.
qucie 2. ToxpaecTBEeHHBIE TPEOOPA30BaHMS PALIMOHAIBHBIX BRIPAKECHHIH. 2
3. Pemenue parmoHaIbHBIX YPaBHEHUM. 2
4. PenieHue CUCTEM pallMOHAIbHBIX YPABHEHU 2
5. Pemenue panroHaTbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuid. CBOMCTBA JIMHEHHON, KBAAPATUYHOM, 2
OYHKIUH U KYCOYHO-JTMHEHHOH U APOOHO-ITMHEHHON QYHKIHNIA.
rpaduku 7. Tloctpoenue u uteHue rpa@uKoB GyHKIHIA 2
Tema 1.3 8. Pemenune uppanmoHaNbHBIX ypaBHEHUH 2
Kophu, crenenn, | 9. IlpeoOpa3zoBaHus BRIpOKSHUH, COJICPIKAIINX CTCIICHH M PaJIUKAIIBI 2
Jorapu@msl 10. Pemenvie mokasateabHBIX YPABHCHHM. 2
11. Pemiennie moka3areabHbIX HEPABEHCTB. 2
12. Pemenne nmoxka3aTelbHBIX YPaBHEHHH U HEPABEHCTB. 2
13. HaxosxaeHre 3HaueHui Joraprudma mo npou3BoJIbHOMY 2
ocHoBaHu10. Ilepexos 0T 0THOrO OCHOBaHHUS K APYIOMY.
Brruucnenue u cpaBaenue sorapudmosn. JlorapudpmupoBanue u
NOTEHIIMPOBAHHE BBIPAKEHUI.
14. TlpubnmKeHHbIe BRIYUCICHHUS U PEHICHUE IPUKIAIHBIX 3a7a4. 2
15. Pemenue norapuMuueckux ypaBHEHHIA. 2
16. Pemmenue norapumMuuecKux HEPaBEHCTB. 2
17. Pemienue gorapupMuUUecKux ypaBHEHUH 1 HEPABEHCTB. 2
Tema 2.1 18. PapuaHHbBIi METOT I3MEPEHHSI YTIIOB BPALICHHUS U CBSI3b C 2
OCHOBHBIE NIOHATHUS rpaxycHoi Mmepoi. HaxoxxaeHue 3HaueHUI
TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX (DYHKIINH.
ITpeoOpazoBanusa | 19. [IpeoOpa3oBaHusI TPHTOHOMETPUUYECKUX BhIpakeHUiT. OCHOBHbBIC 2
TPUTOHOMETPHUYECKUX TPUTOHOMETPUYECKUE TOXKIECTBA.
BBIPKECHUN 20. IIpeoOpazoBaHMsI TPUTOHOMETPHUYECKHUX BBIpaKeHHH. DOPMYITBI 3
CIIOXKEHHUs, yIBoeHUs. DOpMyJIbl IPUBECHUSI.
21. TIpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKCHUN. 2
[IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIIHIHA
MPOU3BEICHNE, TPE0Opa30BaHNE TIPOU3BEICHUS
TPUTOHOMETPUYECKUX (PYHKIUH B CYMMY.
22. Tloctpoenue rpadMKOB TPUTOHOMETPHUUECKUX (DYHKITHIA C 2
HCIIOJIH30BAHUEM F€OMETPUUYECKHUX NPE0OPa3OBaHHM.
Tema 2.2 23. [IpocTeiinyie TPUrOHOMETPHUYECKIE YPaBHEHHS U HEPABCHCTBA. 2
Tpuronomerpuyeck | 24. TpuroHOMeTpUYECKHE YPAaBHEHUS] U METOJIbl X PELICHHUS. 2
He ypaBHCHUS U 25. TpUroHOMETpPHUYECKIE YPABHEHHS. 2
HEpaBEHCTBA
Tema 3.1 26. UucnoBas  IOCIEAOBATEIBHOCTh, CIOCOOBI €€ 3aJaHus, 2
[TpousBoHas BBIUUCIICHUS YJICHOB MOCJIEI0BATENbHOCTH. [Tpenen
byHKIIUY U ee TOCJIeIOBAaTeILHOCTH. HaxoxaeHue npeneaoB GyHKIHMA.
IpUMEHEeHHE 27. HaxoxJ1eHre MPOM3BOIHBIX 110 ONPEIETICHHIO. 2
28.[lpaBuna u  ¢opmynsl  auddepenunpoBanus, Tabauna 2

MIPOM3BOJIHBIX 3JIEMEHTAPHBIX (DYHKIUH.

28




29. BerunciieHre mpou3BOIHBIX CIOKHBIX () YHKITHM. 2
30. [Ipou3BoHas: MEXaHMYECKUH M TCOMETPUYECKUH CMBICI 2
MPOU3BOAHOMN. YpaBHEHHE KacaTeJIbHOM.
31. O6mas cxema uccieaoBaHus (PYHKITUH. 2
32. UccnenoBanre (QyHKIUHA C TIOMOINBIO IMPOU3BOJHON W 2
MOCTPOCHHE TPa(UKOB.
33. Haxoxnenue HauOOJIBIIET0 W HAaWUMEHBIET0 3HAYEHUS U 2
SKCTpEeMalIbHBIX 3HaueHu# ¢yHkuuu. [Ipuknaaneie 3amaun Ha
IKCTPEMYM.
Tema 3.2 34. Unterpan u mnepBooOpa3Has. HaxoxaeHue HeompeaeneHHbIX 2
WuTerpain u ero WHTErpaJoB MPH MOMOIIU CBOWCTB HHTETPAJIOB.
MIPUMEHEHHUE 35. aTerpupoBanne METOJ0M 3aMEHbI IIEPEMEHHOM. 2
36. nTerpupoBanue pa3anyHbIMH METOJIAMH. 2
37. Teopema HproTona-JIeliOHuna. Bperyucienne omnpeaeieHHbIX 2
WHTETPAJIOB.
38. Beluucienue OMpeleNeHHbIX HHTErpalioB METOJIOM 3aMEHBI 2
IIEPEMEHHOM.
39. Beruucnenue miomaaeit Gpuryp u o0beMOB Tel. 2
40. dusnyeckre NPUI0KEHUS HHTETPAJIOB. 2
Tema 4.1 41. Bextopel. [letictBust ¢ Bekropamu. JlekaproBa cucTema 2
Koopaunatst u KOOpPJWHAT B MPOCTPAHCTBE. PaccTosTHIE MEX Ty TOUKAMHU.
BEKTOPBI 42. JlekapToBa cHCTEMa KOOPJAMHAT Ha ILIOCKOCTH. YpaBHEHUS 2
NpsMON, OKpYyXHOCTH. Pernenuwe 3agady Ha pPacloOKeHHE
MPSIMBIX HA MJIOCKOCTH.
Tema 4.2 43. PemieHue 3aa4 Ha NapajuIeIbHOCTD MPSIMON U TIIOCKOCTH. 2
IIpameie u ockocty 44. Pemenne 3a1a4 Ha NepIEHAUKYISIPHOCTD MPSIMOM M TIIOCKOCTH. 2
B IIPOCTpAaHCTBE | 45, Pemenne 3amad  Ha  NPUMEHEHHE TEOpeM O  TpEX 2
MIePIICHINKYIISIPaX.
46. PemieHue 3a1a4 Ha mapajuieIbHOCTh TUIOCKOCTEH. 2
47. Pemienue 3a1a4d Ha ABYTpaHHBIC YTIIBL. 2
Tema 4.3 48. Pemenne 3a71a4 Ha mapajuiesIenue]] 1 Kyo 2
Mpuororpanauku | 49. Pemenue 3a1a4y Ha IpU3My. 2
u Kpyriele Tena | 50. Pemmenwne 3a1a4 Ha MUpaMULIY. 2
51. Pemenue 3amad Ha BBIUKCICHHE OOBEMOB M MOBEPXHOCTEH 2
MHOTOTPaHHUKOB.
52. Pemienue 3a7a4 Ha [MUJIAHP. 2
53. Pemrenue 3a1a4 Ha KOHYC. 2
54. Perienue 3a1a4 Ha 1map u cdepy. 2
55. Pemenue 3a1a4 Ha KOMOMHAIIMY T€OMETPHUYECKHX TEll. 2
56. Pemenue 3a1a4 Ha KOMOWHAITMY T€OMETPHYCSCKHX TeEJT. 2
Tema 5.1 57. Perenne KoMOMHATOPHBIX 3a/1a4. Pazmenienus:, coueTanus u 2
DIIEMEHTHI MIEPECTAaHOBKH.
KOMOWHATOPUKH
Tema 5.2 58. Kiraccnueckoe omnpe/ieieHne BEpOSTHOCTH, CBOMCTBA 2

DNEeMEHTHI TEOpUU
BEPOATHOCTEN U
MaTeMaTU4YeCKON

CTaTUCTUKH

BEPOATHOCTEM, TEOPEMA O CYMME BEPOATHOCTEN. Bbruncienue
BEPOSITHOCTEM.
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JIUCT PETUCTPAILIMU U3MEHEHUM U JOTTOJTHEHUM

Paznen paboueii
MPOTPaMMBI

Kparkoe conepxanue N3MEHEHHS/TOTIOITHEHUS

Jara,
Ne mpoTokona
3acenanus 11K

ITonmnuce
npenceaarens
TIK

Pabouass mporpamMma yd4eOHON TUCHHIUIAHBI «MaTeMaTHKa
aKTyaJIu3UpOBaHa C BHECEHHEM H3MEHEHUH B JJIEKTPOHHBIN
BapHUaHT.

13.09.2017 r.
[Iporokon Nel

- /(‘

TuTynabHBIN THUCT

Ha ocnoBanmnu mpukasa pexropa @T'bOY BO “MI'TY um. I'.H.
Hocosa” Ne 10-30/465 ot 17.07.2018 r. TekcT “MUHACTEPCTBO
00pa3oBaHM U HAYKK 3aMEHUTH Ha TEKCT “MUHHCTEPCTBO
HAyKH U BBICIIEro oopasoBanus Poccuiickoit @eneparm™

12.09.2018 r.
IIporokoin Ne 1

9. YuebHo-
METOUYECKOE U
MaTepHaIbHO-
TEXHUYECKOE
obecrnieuenue
porpamMm y4eOHOM
JIUCLATLIAHEL

B cBsBM C 3aKiO4eHHEM KOHTPAaKTOB CO CTOPOHHUMH
JJIEKTPOHHBIMH ~ OnMONIMOTeYHBIMM  cucteMamu  “lOpaiit”
(Hdorosopsr FOpaiit 9BC www.biblio-online.ru NeJ[-1096-18,
NeJI-1097-18), “BOOK.RU” ([oroBop KuoPyc memma OBC
BOOK.ru Nel18493307/1-1093-18) pazmen 9. VYuebHo-
METOJMYECKOE W MaTepHalbHO-TEXHUUECKOe oOecreueHue
mporpamMM y4eOHOW AMCIUIUTHHBI MyHKT «llepedeHp ydaeOHBIX
m3gannid, HTepHeT-pecypcoB, MOMOIHUTEIBHON JTHTEpaTyPHI»
YUTATh B HOBOM pelaKIuu:
OcHoBHas1 IMTepaTypa

1. AutponoBa, H. B. Anrebpa um Hauyama MaTeMaTH4ECKOTO
aHanuza. KoHcnekt nexkuuid [DIeKTpOHHBIA pecypc] : yueOHoe
nocobue / H. B. Autponosa ; MI'TVY. - Marautoropck : MI'TY,
2017. - 66c. Tabn., rpadp. — Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaxpooOBeKT.
2.bammvakoB, M.M. Maremaruka [DneKTpoHHBINH pecypc] :
yuebnuk / bammvakos M. — Mocksa : KaoPyc, 2017. — 394
c. — (CIIO). — ISBN 978-5-406-05386-7. — Pexwum mocryma:
https://book.ru/book/919637

JlonoJHuTeIbHASA JUTEpATYypa
1. Imunar, P. A. Anrebpa. 3aauHUK-TIPAaKTHKYM
[DnekTpoHHbIil pecype]: yuebHnoe mocobue / P. A. IlImuar. —
Canxkr-Ilerepoypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexum
nocryma: https://znanium.com/read?id=302340
2.A63amoBa, H. M. Matematnka [DnekTpoHHBIH pecypc] :
yuebHoe mocobme / H. M. A6zanosa, FO.H. CamumkoBa ;
MITY. - Marauroropck : MI'TY, 2018. - 1 snekrtpoH. ont.
JIACK (CD-R). — Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S14
7.pdf&show=dcatalogues/5/9346/S147.pdf&view=true . —
MaxkpooOBeKT.
3.5umenes, JI. T. Matematuka B IpuMepax M 3ajadax i
noarotoBku k EI'D m mocrtymnenuto B BY3 [OnexTpoHHSIH
pecypc]: yuebnoe nocodue / JI. T. Slumenes, 2-¢ u3A., JOI. —
Mocksa : Bysosckuii yueonuk, HUL[ UHOPA-M, 2016. — 336
¢. — Pexxum nocryna: https://znanium.com/read?id=32448

12.09.2018 1.
[Iporokon Ne 1

9. YuebHo-
METOUYECKOE U
MaTepUaibHO-
TCXHUYCCKOC
obecneuenue
IporpamMm y4eOHOH
JUCHHUIIINHBI

B cBA3M C 3aKiO4eHHEM KOHTPAaKTOB CO CTOPOHHUMHU
JIEKTPOHHBIMH ~ OnOnIMoTeyHeIMH  cuctemMamu  “lOpaiir”
(Kontpakr FOpaiit OBC www.biblio-online.ru NeK-55-19 ot
05.08.2019), “BOOK.RU” (Konrpakr KuoPyc memma DBC
BOOK.ru Ne K-52-19 or 05.08.2019), u oOHOBIEHUEM
mIaTGOPMBI IEKTPOHHONH OMOIMOTEYHON CUCTEMBI ‘“3HAaHUYM
paszaen 9 Paboueii mporpaMMbl YUTATh B HOBOW PEIAKIIHH:
OcHoBHas1 IMTepaTypa
1. AntpomoBa, H. B. Anrebpa m Hagama MaTeMaTHYeCKOTO

11.09.2019 1.
[Iporokon Ne 1

N

30



https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/919637
https://znanium.com/read?id=302340
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
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anamu3a. KoHcnekr nekuuii [ DNeKTpoHHBIH pecypc] : yueOHoe
nocodue / H. B. AnrpomoBa ; MI'TY. - Marauroropck :
MITY, 2017. - 66¢c. : Tabm, rpadp. — Pexmm poctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=54.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaxpooOBeKT.
2. bammaxoB, M.J1. MaremaTunka [DIeKTpoHHBIH pecypc] :
yueOHuk / barmmakoB M.U. — Mockga : KaoPyc, 2017. — 394
c. — (CIIO). — ISBN 978-5-406-05386-7. — Pexum nocryna:
https://book.ru/book/919637

JonoHuTeIbHAS JIUTEPATYypa
1.1Imunr, P. A. Aure6pa. 3alauHUK-TIPAaKTUKYM
[DnekTpoHHbIi pecype]: yueOHOe mocodue / P. A. IImuar. —
Canxkr-IlerepOypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexxum
nocryma: https://znanium.com/read?id=302340
2.A63amoBa, H. M. MaremaTrnka [DIeKTpOHHBIA pecypc] :
yaebHoe mocobme / H. M. Ao63amosa, FO.H. Camumxosa ;
MITY. - Maruautoropck : MI'TY, 2018. - 1 snekTpoH. omnrt.
IIACK (CD-R). — Pexum JOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S14
7.pdf&show=dcatalogues/5/9346/S147.pdf&view=true . -
MaxkpooOBeKT.
3.Sumenes, JI. T. Marematnka B mpuMepax U 3amavax Jyis
noarotoBku k EI'D u moctymnenuto B BY3 [OnekTpoHHBIH
pecypc]: yuebroe mocobue / JI. T. Sumenes, 2-¢ u3a., OOm. —
Mocksa : Byzosckuit yueonnk, HUL] MHOPA-M, 2016. — 336
c. — Pexxum nocrymna: https://znanium.com/read?id=32448

9. YyebHo-
METOIUYECKOE U
MaTepHaibHO-
TEXHUYECKOE
obecrnieuenue
porpamMmm y4eOHo
JUCHATIIAHEL

B cBsBH ¢ O0OHOBICHHEM MaTepUaIbHO-TEXHHYECKOTO
obecrieueHusT 1. Y4eOHO-METOIMYECKOE U  MaTepHajbHO-
TEeXHHYECKOe O0ECIeUeHHe MporpaMM y4eOHOH AHCHUIIIMHEL
YHUTATh B HOBOW peNaKLVH:

Kabuner ['yMaHuUTapHBIX H  COIUAIBHO-IKOHOMHUYECKUX
JUCHUIIINH

VYueOHast ayauTopHs Uil TPOBeAEHHsS Yy4eOHBIX 3aHSITHI,
NPaKTUYECKHUX 3aHATHI, CaMOCTOATENFHOW pPaboOThI, A
TPYHNIOBBIX U MHAWBUAYAJTbHBIX KOHcyHBTaHHﬁ,HHﬂ TCKYIIETO
KOHTPOJIL ¥ IPOMEXYTOUHOM aTTECTALIUU.

Pabouee MecTo mpenopaBatelsl: MEPCOHANBHBIH KOMIIBIOTED,
paboune Mecta oOydarommuxcs, JgOcka ydueOHas, ydeOHas
MeOelb;

Mouenu reoOMeTpHYECKUX Tell;

[NepcoHanbHBIE KOMIBIOTEPHI

MS Windows (moamucka Imagine Premium) morosop J[-1227-
18 ot 08. 10. 2018, cpok nedictBus: 11. 10. 2021

MS Windows (noxmmcka Imagine Premium) norosop J-757-17
ot 27. 06. 2017, cpok aeiicteust: 27. 07. 2018, Calculate Linux
Desktop CBOOOTHO pacmpocTpaHseMoe 1o
(https://lwww.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok newcTBus: 6eccpodHO

MS Windows (nmoxmnucka Imagine Premium) norosop /I-593-16
ot 20. 05. 2016, cpok neiicteus: 20. 05. 2017

MS Office Nel35 ot 17. 09. 2007, cpok nelcTBus: GecCpOUHO

7 Zip cBoboauo pacupoctpansemoe (https: //'www. 7-zip. org/),
CPOK JeHcTBHs: OeccpodHO

16.09.2020 r.
[Iporokon Ne 1

9. YuebHo-
METOJUYECKOE U
MaTepHaIbHO-
TCXHUYCCKOC
obecneuenue
IporpamMm y4eOHOH
JUCHHUIIINHBI

B cBA3M C 3aKiO4eHHEM KOHTPAaKTOB CO CTOPOHHUMHU
9NEeKTPOHHBIME  OmOnmorednsiMu  cuctemamu  “BOOK.RU”
(Kontpakr Ne K-56-20 ot 25.08.2020 r. OOO «KuoPyc
meamna», 01.09.2020 r. mo 31.08.2021 r.), 9bC 3HAHUYM
(Kontpakr Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYMp,
01.09.2020 r. mo 31.08.2021 r.) pazmen 9 paboueii mporpaMmsl
YUTATh B HOBOM pelaKIuu:
OcHoBHas1 IMTepaTypa
1. AntporoBa, H. B. AnrebOpa u Hayajga MaTeMaTHYECKOTO

16.09.2020 1.
IIporokoi Ne 1
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ananmu3a. KoHcrekr yiekuuii [ DneKTpoHHBIA pecype] : yueOHoe
nocodue / H. B. AnrpomoBa ; MI'TY. - Marauroropck :
MITY, 2017. - 66¢c. : Tabm, rpadp. — Pexmm poctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaxpooOBeKT.
2. bammaxoB, M.J1. MaremaTunka [DIeKTpoHHBIH pecypc] :
yueOHuk / barmmakoB M.U. — Mockga : KuoPyc, 2017. — 394
c. — (CIIO). — ISBN 978-5-406-05386-7. — Pexum nocryna:
https://book.ru/book/919637

JomoaHuTeTbHAS JUTEPATYPa
1. Mmunr, P. A, Aunrebpa.  3agayHUK-TIPaKTHKYM
[DnekTpoHHbIii pecype]: yuebnoe mocobue / P. A. IImuar. —
Canxkr-IlerepOypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexum
nocryma: https://znanium.com/read?id=302340
2. AbzanoBa, H. M. MaremaTtnka [DeKTpoHHEBIH pecypc] :
yaebHoe mocobme / H. M. A6zanosa, FO.H. Camgumkona ;
MI'TVY. - Maraurtoropck : MI'TY, 2018. - 1 snexTpoH. omT.
IIACK (CD-R). — Pexum JOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S14
7.pdf&show=dcatalogues/5/9346/S147 pdf&view=true . -
MaxkpooOBeKT.
3. flumenes, JI. T. MaremaTrika B mpuMepax M 3amavax s
noarotoBku k EI'D u mocrymnenuio B BY3 [DnexTpoHHBIN
pecypc]: yuebHoe mocodue / JI. T. Sumenes, 2-e u31., IO —
Mocksa : By3osckwmii yaeonnk, HUL[ UTH®PA-M, 2016. — 336
c. — Pexxum nocryma: https://znanium.com/read?id=32448
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