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Pabouas nporpamma paszpadorana Ha kadeape MuMII
3aB. xadenpoii: E.B. Uronnna

1L.IIOSICHUTEJIBHAS 3AITUCKA
[IporpamMma o61mieobpazoBaTenbHON yueOHOM aucuuinHa «MaremaTtuka: anrebpa u
Hayaja MaTeMaTUYecKOro aHaiu3a; reoMeTpus» (nanee — «MartemaTukay) npeaHa3HayeHa JUls
U3Y4YEeHHUS MaTeMaTUKd B MNpoQeccCHOHANbHBIX oOpa3zoBarenbHbIX opranuzaunusax CIIO,
peanu3yonmx 00pa30BaTeNIbHYI0 MPOrpaMMy CpelHero oOmero oOpa3oBaHUS B Hpeaenax
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OCBOCHHSI OCHOBHOM TpodeccuoHansHoi obpazoBaTensHoil nmporpammel CITO (OITOIT CITIO)Ha
0aze OCHOBHOro o0Omiero oOpa3oBaHMs TPU TOATOTOBKE KBaTU(UIMPOBAHHBIX pabOUMX,
CIIy’KaIllUX M CHEIHAINCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero oopasoBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COIACPKAHUIO U Pe3ybTaTaM OCBOCHHS YYCOHOW JTUCITUTUIMHBI
«MareMaTuka», B COOTBETCTBUM ¢ PekoMeHAanMsMH MO OpraHU3alUU IOJY4YECHUS CPEIHEro
obmiero oOpa3oBaHusi B TpelelaXx OCBOGHHUS OO0Opa3oBaTENbHBIX IPOrPaMM  CPEIHEro
npo)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHUS C YYETOM
TpeOoBaHuil (henepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M TOTy4aeMOu
npodeCCuu WIM CIEeNUaTIbHOCTH CpeaHero mpodeccrHoHanbHOro o0pazoBaHus (MpuKa3 00
yrBepxaeHur @I'OC ot 09.12.2016 Ne 1554).

Copepxanue nmporpamMmsl «MaTemaTrkay HanpaBlIeHO Ha JOCTUKEHHE CIEIYIOIINX

neJe:

* obecrieueHre chopMHUPOBAHHOCTH MPEJICTABICHHUHM O COLUANBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MAaTEMATHKU;

* obecriedenne  C(OPMUPOBAHHOCTH  JIOTUYECKOTO,  QITOPUTMHYECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS,

» obecrieyenre C(HOPMHUPOBAHHOCTU YMEHHUI MPUMEHSTh IMOJIYYCHHbIE 3HAHUS TPU
PEIICHUN Pa3IMYHBIX 3a]a4;

» obecrieyenre CHOPMUPOBAHHOCTH TMPEACTABIEHUN O MaTeMaTUKE KaK 4YacTH oOIie-
YeJIOBEYCCKOW KYJIbTYPhI, YHHBEPCATHHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OIMCHIBATH M M3ydaTh
pealibHbIE MPOLIECCHI U SBICHUS.

B nmporpaMMy BKITIOUEHO CoOJIepiKaHUe, HAMPABICHHOE Ha (OPMHUPOBAHUE Y CTYICHTOB
KOMIIETeHIINM, HeoOXoauMbIx i kadecTBeHHOTo ocBoenust OITOIT CITIO na 6a3e OCHOBHOTO
o0miero o0pa3oBaHus ¢ MOJYYEHUEM CPEIHEro OOMIero 0O0pa30BaHUs; MPOTPAMMEI ITOATOTOBKU
KBaJIM(ULIMPOBAHHBIX PA0OUYUX, CIYKALIUX; MPOrPaMMBbl OJTOTOBKU CHEIMAIUCTOB CPEIHErO
3BeHa (I[IIIKPC, ITIICC3).

[IporpamMma y4yeOHOI mucHUIUIMHBI «MareMaTHKa» SBISETCS OCHOBOW JJsi pa3paboTKu
pabouux mporpaMM, B KOTOPBIX MNpoQecCHOHAIbHBIE 00pa3oBaTeIbHbIE OpraHU3AIINH,
peanusytoniye o0pa3oBaTeNbHYIO MPOrpaMMy CpeIHero oOIero oOpa3oBaHUA B Mpenenax
ocoerusi OIIOII CIIO na 6a3ze ocHOBHOro o0mIero oOpa3oBaHMs, YTOUHSIOT COJEpKAHUE
yueOHOro Marepualia, MOCIeAOBaTEIbHOCTh €r0 W3Y4YEeHHs, paclpelelieHne yueOHBIX 4YacoB,
TEMaTUKy pedepaToB, BHIBI CaAMOCTOSTEIBHBIX pPa0OT, YYHTHIBAS CHCHH(PHUKY POrpaMm
MOJATOTOBKUA KBATU(DHUIIMPOBAHHBIX pPa0OUYUX, CIYXKAIIUX U CHEIHAIMCTOB CPEIHETO 3BEHA,
ocBarBaeMol TPO(HeCCHH WIN CIEITHATEHOCTH.

[IporpaMmMa MOXeET UCHONIB30BATHCS IPYTUMH TPO(hECCHOHATLHBIMUA 00pa30BaTeIbHBIMU
OpraHU3aIMsIMU, PEATU3YIOIUMHI 00pa30BaTEIbHYI0 IPOrPaMMy CPEAHETO 0011ero 00pa3oBaHUs
B nipeaenax ocBoeHust ocHoBHoi OITOII CITO na 6a3e ocHoBHOTO 06111er0 00pazoBanus (ITTTKPC,
[IICC3).

1.1. O0mas xapakTepucTuKa y4e0HOM AU CHUIIIMHBI

MaremaTuka siBisiercs (yHIaMEHTaJIbHOW 0O0IIe00pa30BaTeNbHON AUCIUILUIMHON €O
CIIOKMBIIMNMCS YCTOWYHMBBIM COJIEpKAaHHMEM U OOmMMH TpeOOBaHUSAMH K TIOJTOTOBKE
o0yJaromuxcs.

B npodeccuoHaIbHBIX 00pa3oBaTeNbHbIX OpraHu3alusix, peanu3yromux
o0pa3oBaTeNbHYI0 MporpamMMy cpeaHero oOmiero obpasoBanus B mpezenax ocsoeHust OITOIT
CIIO =a 6a3e OCHOBHOTO 00IIIeTO 00pa30BaHUs, U3YUCHHE MATEMAaTUKH UMEET CBOM OCOOCHHOCTH
B 3aBUCHUMOCTH OT PO uIs NpodhecCHOHATBLHOI0 00pa30BaHuUs.

IIpu ocoenun npodeccuit CI1O u cnenumansaocteit CIIO ecTecTBEHHO-HAYYHOTO MPO-
¢wis mpodeccuonanpHOro oOpasoBanusi, crneuuansHoctedl CIIO rymanutapHoro mnpoduist
npodeCCHOHAIBHOTO 00pa30BaHus MaTeMaTHKa u3ydaercs Ha 6a3oBoM ypoBHe DPI'OC cpemnero
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obmiero oopazoBanust; mpu ocBoeHuu npodeccuii CIIO u cnennansHocTeit CI1O TeXHUYECKOTO U
COLIMATIbHO-9KOHOMHUYECKOT0  mpoduineil mpodeccuoHanpHoro o0Opa3oBaHHs MaTeMaTHKa
u3zyyaercs Oosee yriyOneHHO, Kak mnpoduibHas YydeOHas AMCUUIUIMHA, YYUTHIBAIOIIAs
cnenuduKy ocBauBaeMbIX Mpodeccuil Win CelraaTbHOCTEH.

3TO BBIpa)KAeTCs B COJIEPIKAaHUH 00yUYCHHUS, KOJTMUECTBE YaCOB, BBIJCISEMBIX HA H3yUCHUE
OTIIENbHBIX TEM MpPOrpaMMbl, TIyOMHE HUX OCBOCHHS CTYACHTaMH, OObEeMEe U XapakTepe
NPAaKTUYECKHUX 3aHATUH, BUJIaX BHEAYAUTOPHONW CaMOCTOSATEIBHOM pabOThI CTYICHTOB.

OOmue nen U3Y4YeHHS MATeMaTUKH TPAaJUIMOHHO pPEau3ylOTCS B  UYEThIpex
HaIpaBJICHUSAX:

1) oOuiee npeacraBiaeHUe 00 UIEAX U METO/IaX MaTeMaTUKH;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHUE;

3) oBnazieHre HEOOXOAUMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BocIUTaTEIbHOE BO3/ICHCTBUE.

[Ipodunuzanusa ueneld MaTeMaTUYECKOTO OOpa30BaHUA OTpa)xkaerca Ha BbIOOpe
INPUOPUTETOB B OpraHU3alMKd Y4eOHOW NeATeNbHOCTH oOyJaromuxcs. s TeXHHYecKoro,
COLIMATIbHO-9KOHOMHMYECKOTO Mpoduieii npodeccnoHalbHOTO 00pa3oBaHus BBIOOp 1emeit
CMEIaeTcsl B IparMaTH4eCKOM HaIlpaBJIEHUH, [IPE1yCMaTPUBAIOLLIEM YCHIIEHHWE U pacIIMpeHue
NPUKIAJHOTO XapakTepa W3yYEHUs MaTEeMaTUKH, M[PEUMYLIECTBEHHOM OpHEHTAalMu Ha
ITOPUTMUYECKUI CTUIIb TIO3HABATENIBbHOM J1€ATENbHOCTH. {151 TyMaHUTapHOTO U €CTECTBEHHO-
Hay4yHOro npoduieil mpodeccnoHanTbHOro 00pazoBaHus 0oJiee XapaKTEPHBIM SBIISIETCS YCHIICHUE
OOIIEKYIbTYPHON COCTaBISIONIEH YYeOHOW JUCHUIUIMHBI C OpPHEHTAIllMell Ha BH3yalbHO-
00pa3HbIif U JTOTHYECKU CTHIIN Y4eOHOU PadOoTHI.

N3ydyenne mareMaTuku Kak MpopuIbHON 001e00pa3oBaTeIbHON YIeOHOH UCIIMILTUHBL,
yUuTHIBaKONIe crnennduky ocBamBaeMbix ctyaeHTamu npodeccuit CIIO unm cnenuanbHOCTH
CIIO, obecrieunBaeTcs:

* BBIOOPOM Pa3IMUHBIX MOIX0J0B K BBEICHHIO OCHOBHBIX IMMOHSATHUH;

* (GopMUPOBAaHHEM CHCTEMBI YYECOHBIX 3aJaHui, oOecreunBaOIUX IPPEKTUBHOE
OCYILIECTBIIEHHE BEIOPAHHBIX II€JIEBBIX YCTAHOBOK;

* o0oramieHueM CIIeKTpa CTHIeH ydeOHOW JeATENbHOCTH 3a CYET COIJIACOBaHMS C
BEAYILUMHU /1€ TEIbHOCTHBIMU XapaKTepUCTUKAMH BEIOpaHHOM Mpodeccuu / ciennanbHOCTH.

[IpodunpHas cocraistonias OTpakaeTcsl B TPEOOBAHUAX K OJTOTOBKE 00yUaroIXcs

B YaCTHU:

* 001Iel cucTeMBl 3HAHUI: COJlepKaTelbHbIE TPUMEPHI UCTIOIb30BAaHUS MAaTEMAaTUUECKUX
uel 1 METOJI0B B MPO(eCCHOHATBHOM 1A TeIbHOCTH;

* YMEHHI: pa3nuune B ypOBHE TPEOOBAHUMN K CIOKHOCTU IPUMEHSEMBIX aIrOPUTMOB;

* MIPAKTUYECKOT0 MCIIOJIb30BaHMsI MPUOOPETECHHBIX 3HAHUI U YMEHUI: MHIMBUYaIbHOTO
y4eOHOro OmbITa B IMOCTPOEHUU MATEMAaTHUYECKUX MOJIEJIEH, BBIIOJHEHUH HCCIIEI0BATEIbCKUX
IIPOEKTOB.

Takum oOpazom, peanuzanusi coaep:KaHMUs Y4eOHON AMCUMIIMHBI OPUEHTHUPYET Ha
IPUOPUTETHYIO POJIb IMPOLECCYATBHBIX XapaKTEePUCTUK Y4eOHOU paboThl, 3aBUCSIIUX OT MPOpUIIs
npodeccuoHanbHOr0 00pa3oBaHMs, IOJYyYEHHUS OIbITa HCIOJb30BAHHS MaTeMaTUKU B
COJIepKATENbHBIX M MPOPECCHOHATIBHO 3HAUYMMBIX CUTYAlMSIX 0 CPaBHEHUIO C (popMaibHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxanne y4yeOHOM IUCHMIUIMHBI pa3pab0TaHO B COOTBETCTBUM C OCHOBHBIMHU
CoJIepKaTeNbHBIMU JINHUAMU 00yUeHUsI MaTeMaTHKe:

 anreOpandeckas JIMHUS, BKIIOYAIONIAs CUCTEMATH3alMIO CBEICHUI * O YMCIax; W3-
yueHHue HOBBIX M 000011leHre paHee 3YYEeHHbIX orepanuil (BO3BEeIEHUE B CTENEHb, U3BIICUECHUE
KOpHS, JIorapu(pMUpOBaHHUEe, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC M 00paTHbIe K HUM); U3yYCHHE
HOBBIX BUJIOB YHCJIOBBIX BBIpAXKEHHUI U (OPMYIT; COBEPLUICHCTBOBAHNUE MTPAKTUYECKIX HABBHIKOB U
BBIYUCIUTENbHON KYJIbTYphl, PAacCIIMPEHUE U COBEPILICHCTBOBAHME ajreOpanveckoro ammnapara,
c(OpMHUPOBAHHOTO B OCHOBHOM IIKOJI€, U €ro0 MPHUMEHEHHE K PEIICHUI0 MaTeMaTUYeCKUuX U
MPUKJIIAHBIX 33]1a4;
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* TEOPETHKO-()YHKIIMOHANbHAS JIMHUS, BKJIIOYAIONIAs] CUCTEMATU3ALMUIO U paclIMpeHHe
CBe/IeHUI 0 (PYHKIUAX, COBEPLUICHCTBOBAHHUE TpapUUECKUX YMEHH; 3HAKOMCTBO C OCHOBHBIMHU
UAeIMd M METOJaMH MAaTeMaTHYeCKOro aHaiu3a B 00beMe, IO3BOJISIOIIEM HCCIEI0BATh
JJIEMEHTapHble (YHKLUMU M peliaTh MpocTeiiine reoMeTpudeckue, (U3MUECKHUe U Apyrue
NPUKIIAJIHBIC 33]1a4U;

* JIMHUS YPAaBHEHUI M HEPaBEHCTB, OCHOBAHHAs HA IOCTPOCHMHM U HCCIIEAOBAaHUU
MaTeMaTHYECKUX MOJIEJICH, IePeceKaroIascs ¢ anredpandeckoi U TeOpEeTUKO-(PYyHKIIMOHAIBHOM
JUHUAMH M BKJIIOYAKOINAs pa3BUTHE M COBEPIICHCTBOBAHME TEXHMKH alreopanyecKux
npeoOpa3oBaHuil s pelIeHus] ypaBHEHUH, HEPaBEHCTB U CUCTEM; (HOPMUPOBAHHE CLIOCOOHOCTH
CTPOMTH U UCCIIE0BATh IPOCTEHIINE MaTeMaTHUECKUE MOJIEIU IIPU PELLICHUN IPUKIIAIHbIX 3a/1a4,
3a]a4 U3 CMEKHBIX U CIICHUAIBHBIX TUCIHILINH;

* reoOMeTpUY€ecKas JIMHUS, BKIFOYAIOIIas HarJIAAHbIC IIPEACTaBICHUS O IPOCTPAHCTBEHHBIX
durypax u u3y4eHue ux CBOUCTB, (GOPMUPOBAHKE U PA3BUTHE IMPOCTPAHCTBEHHOT'O BOOOPaKEHU S,
pa3sBUTHE CIIOCOOOB I€OMETPUUECKUX M3MEPEHHH, KOOPAUHATHOIO U BEKTOPHOI'O METOJOB JUIs
pelIeHNs] MaTeMAaTHYEeCKUX U MTPUKIIAJIHBIX 3a/1a4;

* cTroXacTHYecKas JIMHHMs, OCHOBaHHAas Ha pPa3BUTUM KOMOWHATOPHBIX YyMEHHUIl,
NPECTaBICHNUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIETO MHUPA.

Paznensl (TeMbl), BKIIOUEHHBIE B CO/IEpKaHNE YyUeOHOM TUCIUIUIMHBIL, SIBIAIOTCA OOIIUMU
TSt BeeX npodruieii mpodhecCuoHamTsHOro 00pa3oBaHUs M MPU BCeX 00beMax y4eOHOT0 BPEMECHH
HE3aBUCHUMO OT TOro, sBIseTca 1M YydyeOHas aucuuiuinHa «MaremaTuka» 0a30BOM WM
poUILHOM.

B npuMepHBIX TeMaTH4ecKuX IJIaHaX MporpaMMbl ydeOHBIH MaTepHual MpeACTaBiIeH B
dopme yepeayromerocsi pa3BepThIBaHUS OCHOBHBIX COZEPIKATENbHBIX JIMHUH (anredpanyeckoHn,
TEOPETUKO-(YHKIMOHAIBHOM, ypaBHEHUH U HEPaBEHCTB, I€OMETPUYECKOH, CTOXAaCTHUYECKOM),
YTO TO3BOJISIET THOKO HCIOJIB30BATh MX PACIOJOKEHHE W B3aWMOCBS3b, COCTABIATH PAOOUHA
KaJIeHJapHBbI{ IJ1aH, O-pa3HOMY Yepeaysl yueOHbIe TeMbl (I1aBbl y4eOHUKA), yUUThIBast IPOpUIIb
npodeccnoHanbHOTO  0o0Opa3oBaHus, crHenuduky ocBamBaemoi mnpodeccun CIIO  wmm
cneunanbHoctd CIIO, rmyOuHy u3yuyeHHMsl Mmarepuaia, YpOBEHb IOJATOTOBKH CTYAECHTOB IO
TIPEIIMETY.

IIpeiaraemele B IpUMEPHBIX TEMAaTHUECKUX TUIaHAX pa3Hble 00beMbl y4eOHOTO0 BpeMEHU
Ha M3y4YEeHHE OJTHON U TOH K€ TeMBbl PEKOMEHYeTCs HCIIOJIb30BaTh JUISl BHITIOJTHEHUS PA3TUIHBIX
y4eOHBIX 3aaHui. TeM caMbIM pa3nnyus B TpeOOBaHMSX K pe3yjbTaTaM 0OyueHHs MPOSIBATCS B
YPOBHE HABBIKOB I10 pPEIIEHHIO 337ad M ONBITE CaMOCTOSTEIbHON paboThl. M3yueHue
o0mieoOpa3oBaTeibHOM  y4eOHOH JUCHMIUIMHBL «MaremaTuka» 3aBepllaeTcs IOJBeIeHUEM
UTOTOB B (hopMe HK3aMeHa B paMKax MPOMEXKYTOYHOH aTTEeCTallMd CTYACHTOB B IpOIEcce
ocBoeHus ocHoBHoW OIIOIT CIIO ¢ nomyuenuem cpegHero obmero ob6pazoBanus(IITIKPC,
[IICC3).

B pasgene nporpammbl «ConepxaHue yueOHOM AHUCHUILIMHBD) KYPCUBOM BBIJENEH
MaTepuai, KOTOpPbI MpU H3y4YEeHUM MaTeMaTHKU Kak 0a30BOHM, Tak M NpoduiabHOH y4eOHOI
JUCLUTUIMHBL, KOHTPOJIIO HE TOJICKHUT.

1.2. MecTo y4eOHOI TMCHUIIIMHBI B Y4eOHOM IJIaHe

VYuebnas mucumiuinHa «MatemaTuka: anreOpa M Hadajga MaTeMaTH4YeCKOro aHaju3a;
TEOMETPHUSI» SIBIISIETCS y4eOHBIM MPEAMETOM 00s3aTeNIbHOM MpeaMeTHOM o0nactu «MaTtemaTka
u uapopmatrkay ®I'OC cpennero obuiero o6pazoBaHusl.

B npodeccuoHaIbHBIX 00pa3oBaTeNbHbIX OpraHu3anusix, peanu3yromux
o0pa3oBaTeNbHYI0 MporpamMMmy cpeaHero oOmiero obpasoBanus B mpezenax ocsoeHust OITOIT
CIIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, yueOHas AUCIUIUTHHA «MaTeMaTHKay n3ydaeTcs
B oOmeoOpa3oBarenbHoM Lukie ydeOHoro miuana OITOIT CITO na 6a3e ocHOBHOro oOIIEero
o0OpasoBaHus ¢ mojydeHueM cpeanero oomero oopazosanus (ITITKPC, TITICC3).
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B yuebnpix mnanax [IIKPC, ITICC3 yuebHas mucuurinHa «MareMaTHKa» BXOJIUT B
cocTaB 001X 00I1e00pa3oBaTeIbHBIX YY€OHBIX TUCIHUILIAH, (POPMUPYEMBIX U3 00s3aTEIBHBIX

npenMeTHbIx obacteit ®I'OC cpeanero obmero oopazoBanus, aist mpodeccuii CITO mnm
cnenuanbHocteit CIIO cootBercTBYyMOIIETO Mpoduiig mpodeccnoHarTbHOro 00pa3oBaHusl.

1.3. Pe3yJbTaThbl 0CBOEHHSI Y4€OHOM AU CHUNIMHBI

OcBoenne cozaepkanusi yueOHOW TUCHUIUIMHBI «MaremaTtruka» 00eCHeuynuBaeT TOCTHKE-
HUE CTYICHTaMU CJICIYIOIIUX Pe3)ibmamog.

* IUYHOCMHDBIX .

— c¢(hopMHPOBAHHOCTH MPECTABICHUN O MAaTEMATHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPEIICTBE MOJICITUPOBAHHUS SIBJICHUI U TIPOIIECCOB, UACSIX U METOAAX MAaTEeMATHUKH;

—— TIOHMMaHuE€ 3HAYUMOCTHM MaTeMaTHKU Uil HAay4YHO-TEXHHYECKOro Iporpecca
c(OpMUPOBAHHOCTH OTHOIIECHUS K MATEMAaTHKE KaK K YaCTH O0IIEUYEIIOBEYCCKOM KYIbTYPHI Uepe3
3HaKOMCTBO C UCTOpUEHN pa3BUTHS MaTeMaTUKH, YBOJIOLMEH MaTEMAaTHUECKUX HICH;

——  pa3BHTHC JIOTHYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO  BOOOpaXKCHWS,
AITOPUTMUYECKON KYIbTYpPbl, KDHTUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAUMOM i Oymyien
npodeCCHOHATBLHOMN e TENFHOCTH, JUIS IPOIOJKEHUST 00pa30BaHMs U CaMOOOPa30BaHUS;

—— OBJAJICHHEC MATCeMATHYECKUMU 3HAHUSIMU W YMEHHUSAMH, HEOOXOIAMMBIMU B
MOBCEIHEBHOM JKU3HU, 7151 OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH U TUCIUTLINH
NpoPECCHOHAIBHOTO 1IMKJIA, JJIA TOJy4eHHs: oOpa3oBaHuUs B 00JacTAX, HE TpPeOyrommx
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

—— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpa30OBaHUIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOU MTPO(hecCHOHATLHOM U OOMIECTBEHHON JACSITEILHOCTH;

—— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEJIbHONW TBOPYECKOM M OTBETCTBEHHOU
NeSITeTbHOCTH;

—— TOTOBHOCTh K KOJIJIEKTUBHOH paboTe, COTPYAHHYECTBY CO CBEpCTHHKAMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-UCCIIEeI0BATENbCKOM, IPOEKTHOM U IPYrUX
BUJIaX JESATENbHOCTH;

—— OTHOIIEHWE K TMPOPECCHOHATBHON JCATEILHOCTH KaK BO3MOXHOCTH y4acTHS B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPOOIIeM;

* MemanpeomMemHoix:

—— YMEHHE CaMOCTOSITENIBHO OIpEeNessaTh LETH NEATEIbHOCTH U COCTaBIATh IUIAHBI
NEeSITETPHOCTH;,  CAMOCTOSITENIBHO ~ OCYIIECTBISITh, KOHTPOJMPOBAaTH W KOPPEKTHPOBATH
JeSITENIbHOCTD; UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI TSl TOCTH)KEHUS TTOCTABIICHHBIX 1IeTei 1
peaM3aIyy IJIaHOB JIEATSIILHOCTH; BRIOMPATH YCIICITHBIC CTPATETHH B Pa3IMYHBIX CUTYAIUX;

—— yYMEHHE TPOAYKTHBHO OOIIAThCS M B3aUMOJEHCTBOBATH B IMPOIIECCE COBMECTHOMN
JESITSIIbHOCTH, YUUTBHIBATH ITO3UIIMH JIPYTUX YIACTHUKOB JCSITEIHLHOCTH, d3PPEKTUBHO pa3pemiarh
KOH(JINKTHI;

—— BIIaJIcHWE HaBBIKAMH TO3HABATEIbHOM, Y4eOHO-MCCIIENOBATEILCKOW M TMPOEKTHOMN
NESTEIbHOCTH, HAaBBIKAMU  pa3pellieHuss Mpo0JiieM; CIOCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEIILHOMY MOMCKY METOJOB PEIICHUS MPAKTUYCCKUX 3a/1ad, MPUMEHEHHUIO Pa3THIHbIX
METOJIOB MIO3HAHUS;

—— TOTOBHOCTHb W CIIOCOOHOCTH K CaMOCTOSITEIBHOW WH(POPMAIMOHHO-TIO3HABATEILHON
NESTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHPOBATHCA B Pa3MYHBIX HMCTOYHUKAX HH(OpMAIINU,
KPUTHYCCKH OIICHHBATh W HMHTEPIPETUPOBATH WH(POPMAIUIO, TOTYyIaeMYI0 U3 Pa3IMYHBIX
HUCTOYHUKOB;

—— BJIQJICHUE SI3LIKOBBIMU CPEJICTBAMU: YMEHHE SCHO, JJOTUYHO W TOYHO H3JIaraTh CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh aJIcKBATHBIC SI3BIKOBHIE CPE/ICTBA;

—— BII3JICHWE HaBBIKAMHU MO3HABATENBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUI M MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHHI, TPAHUI] CBOCTO 3HAHUS U
HE3HaHUs, HOBBIX [MO3HABATENIbHBIX 3a/1a4 U CPEJICTB IJI UX TOCTHXKEHUS;
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—— IENeyCTPEMIICHHOCTh B TIOMCKAaX W MPHHITUH PEIICHUH, COOOpa3UTEIbHOCTh W
UHTYULUS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX IMPEICTaBICHUI; CHOCOOHOCTh BOCHPUHUMATh
KpacoTy U TapMOHUIO MUDA;

* NPEOMEMHBIX:

—— chopMHpPOBAaHHOCTH TPEICTABICHUN O MAaTEMATHKE KaK 9acTH MUPOBOH KYJIbTYpBI U
MeCTe MaTeMaTHKU B COBPEMEHHOM UBUIN3AIUH, CIOCO0AX OMUCAHUS SIBJICHUH pealbHOro MUpa
Ha MAaTEMaTUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUYECKUX MOHATHIX KaK BaKHEHUIINX
MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJIIONIMX OMKUCHIBATh U M3y4aTh Pa3HbIC MPOLECCHl U SIBICHUS,
MOHMMAaHKE BO3MOKHOCTH aKCHOMAaTHYE€CKOI0 MOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

—— BIIQJICHUE METOJaMU JI0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE UX TPUMEHSTh,
MIPOBOAMTD JJOKA3aTeNbHbBIE PACCYKACHUS B XOJ1€ PELICHUS 3a1a4;

—— BJIaJICHUE CTaHAAPTHBIMU MpPHEMaMHU PEUICHUs PALMOHAIBHBIX U HPPAlMOHAIbHBIX,
MOKAa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHHUH M HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHNUE TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM YUCIIE JIJIS IOMCKA MTYTH PEIICHUS U
WUTIOCTPAIINK PEIIeHUs] yPaBHEHUN 1 HEPABEHCTB;

—— c(hOpMHUPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX TOHSATHUSX MAaTEMATHYECKOTO
aHalM3a M UX CBOWCTBaX, BIJIAJICHME YMEHHEM XapaKTepu30BaTh IoBeleHUE (YHKIUH,
MCIIOJIb30BAHUE MOTYYECHHBIX 3HAHUH JIJIs1 ONTUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

—— BJIaJICHUE OCHOBHBIMH MOHATUSAMHU O TUIOCKHUX U MPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX
¢durypax, uX OCHOBHBIX CBOWCTBaX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPHUICCKHE
burypsl Ha yeprexax, MOJAENSAX U B peaJbHOM MHpPE; MPUMEHEHHE H3yYCHHBIX CBOMCTB
reoMeTpHUeCKux (pUryp u Gopmy 1 peIcHHs TCOMETPHUSCKUX 3a]1a4 ¥ 337149 C IPAKTHUSCKUM
coJlep:KaHueM;

— chOpPMHUPOBAHHOCTh TMPEACTABICHUNH O TMpoIeccax U SBICHUAX, HMEIOIIUX
BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pPeajbHOM MHUPE, OCHOBHBIX
MOHATHUSAX HIEMEHTAPHON TEOPHUH BEPOSITHOCTEW; YMEHUM HAXOIUTh U OLEHUBATh BEPOSITHOCTU
HACTYIUICHHSI COOBITHI B MPOCTEUIITNX MPAKTHUECKUX CUTYAIUSX U OCHOBHBIE XapaKTePUCTUKU
CIIyYaHBIX BEJIUYHH;

—— BJQJICHHE HAaBBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM IpHU
peLIeHNH 3a]1a4.



8

2. COJIEP)KAHME YYEBHOM JUCHOUTLIMHBI
2.1. TemaTnyecKkuii IVIaH U COepP:KaHMe YUeOHOM JUCUMIIIIMHBI

KoaunuyecTBO 4acoB Ha

pasze
HaumenoBaHue pa3aesa Ayaurop | Camoctos Tembl pa3zaesa
Hasl TeJbHasA
padora, padora,
yac yac
BBeaenne 2
Paszgen 1. YUCJIOBBIEUN | 8 Tema 1.1 JleficTBUTENBHBIC YHCIIA.
PAIIMOHJ/IBHBIE YucnoBble BBIpaXKEHUS
BRIPAJKEHHS 8 Tema 1.2 PanumoHanbHbIe BEIPOKECHUS
Paznen 2. ®YHKIIUN 10 Tema 2.1 @yHkuus, e€ CBONCTBA U
rpaduk
10 Tema 2.2 [Ipeobpa3zoBanus rpaduxos
byHKIMI
10 Tema 2.3 KopeHb HaTypajabHON CTEIEHU
8 Tema 2.4 Crenennas QyHKIHS
8 Tewma 2.5 IokazatenbHast QyHKINS
10 Tema 2.6 Jlorapudmuyeckas GyHKIuS
Pa3znen 3. MPSIMBIE U 8 Tema 3.1 IlapannenbHOCTb NPSIMBIX U
MNJIOCKOCTHU B IUIOCKOCTEN
HPOCTPAHCTBE 10 Tema 3.2 [lepneHIUKYISPHOCTD NPSAMBIX
Y IJIOCKOCTEN
Pa3nea 4. BEKTOPBHI M 12 Tema 4.1 JlexaproBa
KOOPIUHATBI cucTeMa KOOpAMHAT B IIPOCTPAHCTBE
8 Tema 4.2 BekTopsl B IpOCTPaHCTBE
Pa3ngenS. TPUTOHOMETP | 8 Tema 5.1 Tpuronomerpuyeckas
s byHKIIHSA
8 Tema 5.2 TlpeoOpa3oBanue
TPUTOHOMETPHUECKHUX BBIPAKECHUN
8 Tema 5.3 TpuroHomerpudeckue
ypaBHEHUs
Paznen 6. HAYAJIA 8 Tema 6.1 Teopus npenenon
MATEMATHYECKOI'O 8 Tema 6.2 TlpousBogHas
AHAJIH3A 8 Tema 6.3 OmnpeneneHHbI HHTErpa
Paznen 10 Tema 7.1 MHOTOTpaHHUKH
IYCPI\;I}‘I J?]i;gl;l;él}iHHKH n 10 Tema 7.2 Tena BpanieHus
8 Tema 7.3 O0beMsbI Te
Pazpnen 10 Tema 8.1 Crarucruka
8. KOMBUHATOPHKA, 8 Tema 8.2 KomOunaropuka
CTATUCTUKA U TEOPUS
BEPOSITHOCTEN 8 Tema 8.3 TGOPI/ISI BepOﬂTHOCTefI
Pa3znen 9. YPABHEHHMA M | 10 Tema 9.1 Pemenue ypaBHeHU# U
HEPABEHCTBA HEPABEHCTB
8 7 Tema 9.2 Pemienue cuctem ypaBHEHHUN U
HEPaBCHCTB
UTOIO 232 7




3. XAPAKTEPUCTUKA OCHOBHbIX BUJIOB
YYEBHOU JEATEJBbHOCTHU CTYAEHTOB

HaunmenoBaHmue pa:mena/TeMbl

Buabl yueOHbIX neiicTBHI

BBenenue

O3HaKoOMJICHHE C pPOJIBIO MAaTEMAaTHUKH B HAYKE, TCXHHUKE,
O9KOHOMHUKEC, I/IH(i)OpMaL[I/IOHHbIX TCXHOJIOTHUAX U HpaKTquCKOﬁ
JCATCIIBHOCTH. O3HaKOMIJIEHHE C neJsIMU U 3aJad4aMy U3YUYCHHA

MaTeMaTHKH rpu ocBoenuu npodeccuii CI1O u cienmansHoCTeH
CIIO

AJITEBPA

Pa3ButHne moHATHS 0 YHCIIE

Brinonnenue apupmernyeckux ASUCTBUI HAJ YUCIaMU, cOYeTast
YCTHBIE U MUCbMEHHBIE TPUEMBI.

Haxoxnenue — npuONMOKEHHBIX — 3HAYEHMH  BEIMYMH U
MOTPEIIHOCTEN BBIYMCICHUN (a0COMIOTHOM M OTHOCUTENIBHOM);
CPaBHEHME YHUCIIOBBIX BBIPAKCHHH.

Haxoxnenne ommOOK B NpeoOpa3oBaHUAX W BBIYUCICHHIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMBbl)

Kopuu, crenenu, jorapupmsi

O3HakOMJICHHE C MOHATUEM KOPHS N-H CTEIEHH, CBOMCTBAMH
PaauKaIOB ¥ IPABUIIAMH CPABHEHUS KOPHEM.

@opMyIMpPOBAaHUE OIPENEICHUSI KOPHA M CBOMCTB KOpHEH.
Beluucnenue u CpaBHEHHE KOpPHEW, BBIIOJIHEHUE IPUKUIKH
3HAYEHUS KOPHS.

[IpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPaKEHUH,
colepaKalluX paauKasl.

Brinonnenue pacueroB 1o opmynam, ColepKaliuM paguKaibl,
OCYILECTBIISAS HEOOXOIUMBIE MTOICTAHOBKH U MPE0Opa30BaHMsL.
OmnpeneneHne paBHOCUIBHOCTU BBIPAXKEHUN € paJMKalaMu.
Pemenne nppanroHaIbHbIX ypaBHEHUM.

O3HakOMJIEHHE C TMOHSATHEM CTENEeHH C JeHCTBUTEIbHBIM
[IOKa3aTeseM.

Haxoxnenue 3HA4YCHUU CTEIICHU, HCIIOJIB3YsI npu
HE00XO0AMMOCTH MHCTPYMEHTAJIbHBIE CPECTBA.

3anucbiBaHUE KOPHS N-H CTENEHW B BUJE CTENEHU C JPOOHBIM
nokaszaTesieM U Hao00poT.

@opMynMpOBaHHUE CBOMCTB CTENEHEH. BrlunciaeHue creneHei ¢
palMOHaIbHBIM [TOKA3aTENIEM, BBITIOJHEHUE IPUKUIKY 3HAYCHUS
CTENIEHU, CPABHEHUE CTENICHEN.

[IpeoOpa3oBanne YMCIOBBIX M OYKBEHHBIX BBIPAXKEHHUH,
COoIepXkalllMX CTEeNeHW, NpUMEHss CBoiicTBa. Pemenune
[I0KA3aTEeNIbHBIX YPAaBHEHUM.

O3HakoMJIeHHME C NOPUMEHEHUEM KOPHEM W CTeNeHed Ipu
BBIYMCIICHUM CPEIHUX, ACIICHUN OTPE3KA B «30JI0TOM CEUCHUU.
Penrenne npukIitagHbIX 3a/1a4 Ha CIOXKHBIE IPOIEHTHI

IIpeodpazoBanue
aJredpanyecKuxX BbIPAKEeHUH

Breimonnenue mnpeoOpa3oBaHMil  BBIpAXECHHH, MPUMEHEHHE
dhopmyi, CBA3aHHBIX CO CBOMCTBAMU CTENEHE! U JorapupMoB.

Onpenenenne obnacTtu JONTYCTUMBIX 3HAYEHUI
Jorapu(pMHUIECKOT0 BhIpakeHUs. Pemenue sorapudmudeckux
ypaBHEHUH

OCHOBbBI TPUTTOHOMETPHUU
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OcHOBHBIE IOHATHSA

N3ydyeHne paguaHHOrO METOAA U3MEPEHHs YIJIOB BPALLECHUS U
UX CBSI3U C TpaslycHON Mepoil. I300paskeHue yrioB BpalleHUs Ha
OKPY’KHOCTH,  COOTHECEHHME  BEJIHMYUHBI yIrila C  €ro
PaCIOI0KEHUEM. DopMyaupoBaHUE OIpeIeIeHUN
TPUTOHOMETPUUYECKUX (DYHKIMH AJI YIJI0B IOBOPOTA U OCTPBIX
YIJIOB TMpPSIMOYTOJBHOTO TPEYTrOJbHUKA U OOBSCHEHHE HX
B3aMMOCBS3U

OCHOBHbIE TPUTOHOMETPHYECKHE
TOKIECTBA

HpI/IMeHeHI/Ie OCHOBHBIX TpI/II‘OHOMeTpI/I‘-IeCKI/IX TOXICCTB AJIid
BBIYMCJICHHS 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKITUH 110
OIHOU U3 HUX

IIpeoOpa3oBanusi npocTelMx
TPUTOHOMETPHYECKHX
BbIpasKeHH I

N3ydyenne ocCHOBHBIX (hOPMYIT TPUTOHOMETPHUU: HOPMYIIBI
CJIO’KEHHUS, YIBOCHHUS, TIPEOOPa30BaHUS CYMMBbI
TPUTOHOMETPUUECKUX (PYHKIIMI B IPOU3BEACHUE U
MPOU3BEJICHUS B CYMMY U IPUMEHEHHUE NIPU BBIUUCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOTO BBHIPAKEHUS U YIIPOLICHHS
ero.

O3HaKOMJICHHE CO CBOMCTBAMHU CUMMETPHUU TOYEK Ha
€AMHUYHONU OKPY>KHOCTH U IPUMEHEHHUE UX JIJISl BEIBO/IA
(dhopMyI puBeIeHUS

IIpocreiimme
TPUTOHOMETPHYECKHE
YPaBHeHHS M HEPABEHCTBA

Pemenue mno ¢opmynaM UM TPUTOHOMETPUYECKOMY KpPYTy
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeHeHne  OOMX  METOJOB  pEUICHUS  YpaBHEHUIl
(npuBeneHNE K JTUHEHMHOMY, KBaJApPAaTHOMY, METOJ Pa3I0KEHHUS
Ha MHOXMWTENIH, 3aMEHbl [I€PEMEHHOW) TMpH  PpelICHUU
TPUTOHOMETPUYECKUX YPAaBHEHUM.

YMeHnue oTMmeuaTb Ha  Kpyre peleHUs  HMPOCTEHIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, apDKKOCHHYC,
ApPKTAHI€HC YHc/Ia

O3HakoMJIEHHE C TIOHATHEM O00paTHBIX TPUTOHOMETPUUYECKHX
GyHKIU.

N3yuenue onpeneneHnii apkcuHyca, apkKOCHHYCa,
apKTaHreHca uucia, GopMylIupoBaHUe UX, H300pakeHue Ha
€IMHUYHOM OKPYKHOCTH, IPUMEHEHHE MTPU PELICHUN
ypaBHEHUU

®YHKIIUU, UX CBOMCTBA Y TPAGUKHU

DyHKIUH.
IlonsiTHE 0 HENMPEPBLIBHOCTH
GyHkumnu

O3HakOMJIEHME C MOHATHEM IIEPEMEHHOM, INpUMEpaMH
3aBUCHUMOCTEN MEKIY IEPEMEHHBIMHU.

O3HakoMJieHHME ¢  TOHATHEM  TIpaduka,  oImpeaeseHUue
NPUHAIICKHOCTH TOUKM rpaduky yHkuuu. OnpeneneHue 1o
dbopmyne mpocTediel 3aBUCUMOCTH, BHAa ee Tpaduka.
Bripaxkenue no ¢popmyneoaHoi nepeMeHHo uepes Apyrue.
OzHakoMmyieHHe ¢ ompezeneHueM (yHKuuu, GopmynupoBaHue
ero. Haxoxnenue oGiactu ornpenesneHuss U 00JIacTH 3HAUYEHU

byHKIIIN

CpoiicTBa QpyHKIHMH.
I'paduyeckas unTeprnperanus.
IIpumeps! pyHKUMOHATBHBIX
3aBHCHMOCTEH B peajbHbIX
npoueccax u iBJIeHUAX

O3HakoMJIeHHE C TpUMepaMu (PYHKIIMOHAIbHBIX 3aBUCUMOCTEH
B pEaJIbHBIX MIPOLIECCAX U3 CMEKHBIX TUCLUILINH.
O3HakoMJIEHHE C TOKA3aTEIbHBIMU PACCYKIECHUAMH HEKOTOPBIX
CBOWCTB JMHEWHOM W KBaJpaTWYHOM (YHKIMH, MpoBereHHE
WCCIEAOBaHUS  JIMHEWHOW, KyCOYHO-TMHEWHOH, JIpoOHO-
JUHEHHOW M  KBaApaTUYHOM (YHKUMH, TOCTPOEHUE UX
rpadgukoB. IloctpoeHne wu urteHWe TPaPUKOB (YHKIIHA.
UccnenoBanune ¢ynkiuu. CocraBieHue BUAOB (QYHKIUH IO
JAHHOMY YCJIOBHIO, PEIIEHHUE 3a7a4 Ha DKCTPEMYM.
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Brimonaenue npeobpazoBanuii rpaduka GyHKIHH

Oo0paTHble pyHKIMHU

W3yuenune nousaTuss oOpaTHOW (YHKIMH, ONpeNesieHue BUAA U
MocTpoeHue rpaduka oOpaTHOW (YHKIIMHM, HAXOXKICHHE €¢
obmactu ompeneneHuss u obnactu 3HaueHuil. [lpumeneHue
CBOMCTB (DYHKIMH TPH HCCIEJOBAaHUN YPAaBHEHUH U PEUICHUU
3a7a4 Ha SKCTPEMYM.

O3HAaKOMJICHHE C OHSATHEM CI0KHOW (YHKITHH

CreneHHnble, NOKa3aTelbHbIE,
JorapupmMuyeckue u
TPpUroOHOMeTpHuYecKkue GyHKIHUU.
O0OpaTHbIe TPUTOHOMETPHUYECKHE
GyHkumnu

Brruncnenue 3HaueHnii GyHKINN IO 3HAYEHUIO apTyMEHTa.
OmnpezneneHue IMOJOXKEHMsT TOYKM Ha rpaduke 1o ee
KOOpAMHATaM U Ha000pOT.

Hcnonws3oBanue CBOWCTB (DYHKIMI 711 CpaBHEHUS 3HAYCHUU
CTerneHel u orapudmos.

[loctpoenne rpaduUKOB CTENEHHBIX M JIOrapu(PMUUYECKUX
(GyHKIHH.

Pemienue noka3aTenbHBIX U JIOTapu(PMUUYECKUX YpPaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMaM.

O3HakOMJICHME C IIOHATHEM HENPEPHIBHOM NEPHOANYECKON
¢byHkuuu, (GOpPMYIHpPOBaHUE CBOWCTB CHHYCa W KOCHHYCA,
MIOCTPOEHHE UX I'PaUKOB.

O3HakOMJIEHHE C TOHSATHEM TapMOHMUYECKUX KOJICOaHUM WU
IpUMEpaMU TapMOHMYECKUX KOJICOAHUH JUIsl  ONMMCAHUS
MPOIECCOB B (PU3HKE U APYTHX OOIACTSIX 3HAHHUS.
O3HakOMJICHME C IOHSATHEM DPAa3pbIBHOM IEPUOAUYECKOMN
¢bynkunu, GopMyIupoBaHHE CBOWCTB TaHTEHCA W KOTAHTEHCA,
MIOCTPOEHHE UX I'PaUKOB.

[Ipumenenne cBOWCTB (YHKIMHA JUIsi CpaBHEHUS 3HAYCHUIA
TPUTOHOMETPUUECKUX byHKUUH, peleHus
TPUTOHOMETPUUECKUX YPABHEHUH.

IToctpoenne rpadukoB  OOpaTHBIX  TPUTOHOMETPUYECKHX
(GyHKIUH 1 onpeielieHne o rpadukam ux CBOMCTB.
Brinonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA

MATEMATHYECKOI'O AHAJIN3A

ITocaenoBaTeLHOCTH

O3HakoMJIEHHE C IMOHSTHUEM YHCIOBOM IOCIEA0BATEIbLHOCTH,
crioco0aMH ee 3a/1aHusl, BBIYMCICHUSIMH €€ YJIECHOB.
O3HakoMIICHHE C MIOHATHEM ITIpe/iesa MOCIe10BaTEIbHOCTH.
O3HaKkOMJIEHME C BBIUUCIEHHEM CYMMBI OECKOHEYHOTrO
YHCIIOBOTO psifia Ha MPUMEPE BBIUUCICHUSI CYMMbI OECKOHEUHO
yOBIBAIOIIEH FreOMETPUUECKOI TPOrpeCcCUu.

Pemenue 3anau Ha npuMeHeHUe (GOPMYIbI CYMMbI OECKOHEUHO
yOBIBaIOIIEH FeOMETPUUECKOI POrpeccHu

IIpousBoaHas u ee NpUMeEHEHUe

O3HaKOMJIEHHE C TOHSTHEM IIPOU3BOTHOM.

Wzyuenne u  (opMynupoBaHHE €€ MEXaHHMYECKOro M|
r€OMETPUUYECKOTO CMBICIIA, U3YUYEHHE aJTOpPUTMa BBIYMCIIECHUS
IIPOU3BOJIHON HA IPHUMEPE BBIYMCIEHUS MTHOBEHHOU CKOPOCTH
1 yTI0BOTO KO3 HIreHTa KacaTeabHOM.

CocraBieHue ypaBHEHUs KacaTeabHOH B 001IeM BUIE.
VYcBoeHue IIpaBUI muddepeHIpoBaHuS, TaOJIUIIBI
MPOU3BOJHBIX 3JEMEHTAPHBIX (QYHKUMH, HPUMEHEHHE JUIs
muddepennmpoBanust  PyHKIIUH, COCTABICHUS YpaBHEHUS
KacaTeJIbHOM.

N3ydenue TeopeM O CBA3U CBOMCTB (YHKIIMH M MPOU3BOJIHOM,

(hopMyIHpOBKA HX.
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[IpoBenenne ¢ TOMONIBIO MPOU3BOJHOM  MCCIEHOBAHUS
¢byHKuMyU, 3a1aHHON (OPMYIIOi. Y CTaHOBJIEHUE CBSI3U CBOMCTB
(GYHKLIMU ¥ IPOU3BOAHOM 0 UX rpaduKam.

[IpuMeHeHne IPOU3BOIHON [T pELICHUS 3a1a4 Ha HaX0KJICHUE
HauOOoJIbLIEr0, HAaUMEHBUIETO0 3HAUYEHUs U Ha HaXOXKICHUE
JKCTpEMyMa

IlepBooOpa3Hasi 1 MHTErpaJ

O3HakoMJIEHHE C MOHATHEM MHTErpajia u nepBooOpa3HoM.
W3yuenue nmpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona-JleliOauma.

Pemenue 3amau Ha CBsI3b MEPBOOOpa3HON U €€ MPOHU3BOTHOM,
BBIUMCIICHUE [1€PBOOOPA3HON 715 JaHHOH (PYHKIUH.

Pemenue 3amau Ha NpUMEHEHUE WHTETpasia Jilsl BBHIYMCICHUS
(U3NYECKUX BEJIMYUH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMbI
YPaBHeHHUil
HepaBencTBa u cucreMsl
HEPABEHCTB C IBYMs
nepeMeHHbIMHU

O3HakOMJIEHHME C MPOCTEHIIMMU CBEACHUSIMH O KOPHSX
anreOpanyeckux  ypaBHEHHMH, TOHATHUSMHU  HCCIIEI0BaHMS
YPaBHEHUI U CUCTEM YpaBHEHUM.

WN3ydeHne TeopuM PABHOCWUIBHOCTM YPaBHEHHH U €€
npumeHeHus. [loBropeHue 3amMcu pelieHus CTaHAapTHBIX
ypaBHEHMH, TpUEMOB NpeoOpa3oBaHUs  ypaBHEHUH I
CBEJICHUS K CTAHIAPTHOMY YPaBHEHUIO.

Pemenne panuoHanbHbIX, HPPALMOHAJIBHBIX, IIOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBaHue cBOMCTB U rpadukoB (YHKUMN sl pereHHs
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.
Pemenne ypaBHEHMII C TIpUMEHEHHMEM BCEX IIPUEMOB
(pa3noXkeHUs Ha MHOXKUTEJIH, BBEICHHS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Ipahuyeckoro MeToa).

Pemrenne cucreM ypaBHEHHMH C IPUMEHEHHEM pPa3iIMYHBIX
crioco6oB. O3HaKOMJIEHHWE C OOIMIMMHU BONPOCAMHU PELICHUS
HEPAaBEHCTB M HCIIOJIb30BAHHUE CBOICTB M rpa@uKoB (YHKIUI
IIPYU PELICHUN HEPABEHCTB.

PemreHne HepaBeHCTB M CHCTEM HEPABEHCTB C IIPUMEHEHUEM
pa3IUYHBIX CLIOCOOOB.

[IpumeneHnne MaTeMaTHMUECKUX METOAOB I PELICHUS
COJIEp’KaTEeNbHBIX 3aJlad U3 PAa3IMYHBIX O0JlacTell Hayku H
npakTUKu. VHTepnperupoBaHue pe3ylbTaTOB C  Y4ETOM
peanbHbIX OIrpaHUYEHUN

JEMEHTHBI KOMBUHATOPUKH, TEOPUHM BEPOATHOCTEN U CTATUCTHKN

OcCHOBHBIC IOHATHSA
KOMOMHATOPUKH

W3yuenne mnpaBuiga KOMOMHATOPHKM W TPUMEHEHHE TpH
pelIeHn KOMOMHATOPHBIX 3a/1a4.

Pemenne kKOMOMHATOPHBIX 3a7ad METOAOM Iiepebopa U IO
MIPaBUITy YMHOXKECHHUS.

O3HakoMJIEHHE C TOHATUSMH KOMOMHATOPUKHU: Pa3MELICHUSIMH,
COUETAaHMSIMM, [E€pecTaHOBKaMH U ¢dopMylaMu s UX
BBIYHUCIICHHUS.

OObsicHeHHe M TpUMEHeHue @OopMya Uil  BBIYHUCICHHS
pa3MEILEeHNM, IEpECTaHOBOK U COUETaHUM IIPU PEILICHUH 3a1a4.
O3znakomienne ¢ OuHOoMOM HpbIOTOHa U TPEYroJIbHUKOM
[Tackans. PemeHue npakTUYECKUX 3a4ad C HUCIOJIb30BaHUEM
MOHSTHH 1 TPaBUJI KOMOMHATOPUKH
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JJIeMeHThI TEOPUH
BEPOATHOCTEM

N3ydeHue Ki1acCMYeCKoro onpeaesieHus: BEpOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.

PaccmoTrpenue npumepoB BBIYUCIEHUS BEPOSITHOCTEN. Perenne
3a]a4 Ha BBIUYMCIIEHUE BEPOSATHOCTEH COOBITHI

IIpencraBiienne JaHHBIX
(TabuIbl, IMATPAMMBI,

rpaguxn)

O3HakoMJIEHHE C MpPEACTaBIEHUEM YHCIIOBBIX JAHHBIX U HUX
XapakTepucTukamu. PelieHue NpakTUYeCKMX 3ajJad  Ha
00pabOTKY YMCIIOBBIX JAHHBIX, BBIYUCICHUE UX XapaKTEPUCTHK

I'EOMETPUS

IIpsiMbie U MJIOCKOCTH
B MPOCTPAHCTBE

@opMyIMpOBKa U TPUBEACHHE JIOKA3aTEIbCTB IPU3HAKOB
B3aMMHOI'O  DAcCIOJOXEHHS  NPSAMBIX M INIOCKOCTEH.
PacnioznaBanue Ha ueprexax U MOJENSAX Pa3IUYHBIX CIy4acB
B3aMMHOI'O  DACIOJIOKECHMsT  NPSAMBIX M INIOCKOCTEH,
apryMEeHTHPOBAHHUE CBOUX CYKIEHUM.

DopMyJIUpOBAHUE ONpPEACICHUN, TMPU3HAKOB M  CBOWCTB
NapajuleNIbHbIX U EPHEHIUKYISIPHBIX TUIOCKOCTEN, IBYTPaHHBIX
U JIMHEWHBIX YTJIOB.

BoinonHeHue mocTpoeHusl yriaoB MeXAY NPSMbIMH, MPSMOU U
IUIOCKOCTBIO, MEXIY IIJIOCKOCTSAMU IO  ONMCAHUIO, U
pacrno3HaBaHHE UX HA MOJETIAX.

IIpuMmeHeHne NPU3HAKOB U CBOMCTB PACIIONIOXKEHUS IPSIMBIX U
IIJIOCKOCTEM MPHU PELICHUM 3a7a4.

N300pakeHre Ha pUCYHKaX M KOHCTPYHMPOBaHME Ha MOJEIAX
MEPHEHIUKYJIAPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX,
NapaJUIeJIbHBIX — IJIOCKOCTEHM, YINIOB MEXAy NpAMOHM U
IJIOCKOCTBIO U 000CHOBAaHUE TIOCTPOEHUSI.

Pemenune 3amay Ha BBIUMCICHHE TI€OMETPUYECKHX BEIUYHH.
OnuceIBaHKE PAaCCTOSHUS OT TOUKH /10 IUIOCKOCTH, OT MPSIMOM J10
IJIOCKOCTH, MEXAY IUIOCKOCTSIMHM, MEXIY CKPEUIUBAIOLIUMUCS
MPSIMBIMHU, MEX]Ty TPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.
@OopMyIMpOBaHUE M [OKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYyILIECTBOBaHMsI, CBOMCTBA).
N300paxkeHne Ha dYepTekax M MOJIENAX pPAcCTOSHUA H
000CHOBaHHE CBOMX CYXJAeHUW. OmnpeneneHue U BBIYMCICHUE
paccrossHUI B mpocTpaHcTBe. [Ipumenenue ¢opmya U Teopem
IUTAaHUMETPUH JUJISl peLIeHUs 3a/1a4.

O3HaKOMJIEHHE C TIOHATHEM MapajlIeIbHOTO POEKTUPOBAHUS U
ero csoiictBaMu. POpMyIUMPOBAHHE TEOPEMBI O IUIOIIATU
OpPTOTOHAJILHOM MPOEKIIMY MHOTOYTOJIbHUKA.

[Ipumenenne Teopun A OOOCHOBaHMSA TOCTPOEHUN U
BBIYMCIICHUI. APTYMEHTUPOBAHUE CBOUX CYKJIEHHH O B3aHMHOM
PacIoyioKEHUH MPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHuKu

Onucanue U XapaKTepUCTHKA pa3IMYHBIX BUJIOB
MHOTOTPaHHHUKOB, MEPEUUCICHIE UX DJIEMEHTOB U CBOMCTB.
N300paskeHre MHOTOIPaHHUKOB M BBIITOJHEHHUE ITOCTPOEHUS Ha
M300paKeHUSIX U MOJIEISIX MHOTOTPaHHHUKOB.

Bbluncnenne  JIMHEHHBIX — DJIIEMEHTOB M YIJIOB B
MIPOCTPAHCTBEHHBIX KOHPUTYpALMSIX, apTYMEHTUPOBAHUE CBOUX
CYXKJICHUU.

XapakTepucTuka M HM300pakeHUE  CEYEHHUs, pa3BEPTKU
MHOTOTPaHHUKOB, BBIYMCIIEHUE TUIOIIAAEH TOBEPXHOCTEH.
[Toctpoenue npocredmnx cedyeHuit Kyba, Mpu3Mbl, TUPAMUIBL.
ITpumenenne (HakToB U CBEICHUH U3 IUIAHUMETPHH.
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O3HakoMJIEHME C BHJAAaMU CHUMMETPUMl B MPOCTPAHCTBE,
(dhopMyIIMpOBaHHE ONPEICICHU U CBOUCTB. XapaKTePUCTHKA
CUMMETPHUU TEJI BpalleHUs] U MHOIOrpaHHUKOB. I[IpumeHeHune
CBOMCTB CHMMETpPUU IIpU pelleHuH 3anad. Mcnosb3oBaHue
MPUOOPETEHHBIX 3HAHUN JUIS UCCIEAOBAaHUS U MOJEITUPOBAHUS
HECJIOXKHBIX 3a/1a4. M1300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U
BBIITOJIHEHUE PUCYHKOB I10 YCIOBUSAM 3aa4

Tes1a M IOBEPXHOCTH
BpallleHHs

O3HakoMJIeHHE C BUJAMH Tell BpalleHus, GopMynnpoBaHue ux
ONPECIICHUN U CBOMCTB.

@opMyITupOBaHHE TEOPEM O CEYCHHH IIapa IUIOCKOCTBIO H
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTiKa U H300pakeHre Tell BPALICHUs, X Pa3BEPTKH,
CEUeHMs.

Pemenue 3agay Ha MOCTPOCHHME CEUYEHUH, BBIYMCICHHE JUIWH,
paccrosiHUH, yrioB, miouianeil. IIpoBeneHue noka3arenbHbBIX
pacCyXKIEeHHI IPU PEIICHUU 3a/1a4.

[IpuMeHeHHEe CBOICTB CUMMETPUU IIPU pEILICHUH 33/1a4 Ha Teja
BpaIleHHsI, KOMOWHAIHIO TEIL.

N300pakeHre OCHOBHBIX KPYIJIBIX TEJ U BBIIOJIHEHUE PUCYHKA
10 YCJIOBHIO 33]]a91

HN3mepenust B reomerpuu

O3HakOMJICHHE C TTOHITUSIMH IJIOMAAN U 00beMa, aKCHOMaMHU

U CBOMCTBaMH.

Pemenue 3amay Ha BbIUMCICHHE TUIOHIAEH IUIOCKUX (Uryp c
MPUMEHCHHEM COOTBETCTBYIONMX ¢GopMynl u (HaKToB W3
IJIAHUMETPUH.

N3ydeHue TeopeM O BBIYMCIEHUU 00bEMOB MPOCTPAHCTBEHHBIX
TeJl, pelIeHue 3a/jady Ha MpUMEHEHHuEe (QOpPMYJ BBIUUCICHUS
00BEMOB.

Wzyuenune Gopmyi 1Uis BBIUMCIIEHUS IUIONIA/leld MOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BPAICHHUS.

O3HaKoOMJIEHHE C METOJIOM BBIYUCIIECHHS MJIOIIA U TOBEPXHOCTH
cdepsl.

Pemenne 3amgay Ha BBIUMCIIEHHE IUIOLIAJIell MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

KOOpI[I/IHaTLI U BEKTOPLI

O3HakoMJIEHHE C TOHSATHEM BeKkTopa. M3yuenue nexaproBoii
CUCTEMBI KOOPIMHAT B POCTPAHCTBE, TOCTPOECHHUE 110 33/ IaHHBIM
KOOpAMHATAM TOYEK U IIJIOCKOCTEM, HAXOXICHUE KOOPIHMHAT
TOYEK.

HaxoxxaeHue ypaBHEHMH OKpPYXHOCTH, c(epsl, IIOCKOCTH.
Brruucnenue paccTossHUN MEXy TOUKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEIWYMH, IIPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUJI HAXOKICHUS
KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, IPABUI JACUCTBUH C
BEKTOPAaMH, 3a/IaHHBIMA KOOPJANHATAMM.

IIpuMeHeHHe TeopuM IpPU PELICHUM 3aJad Ha [JEHUCTBHUS C
BEKTOpPaMH.

N3yueHne CKaaspHOro IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHHUs NPSIMOA M IUIOCKOCTH. [IpumeHeHme Teopuu mnpu
pelieHun 3aJad Ha JEHUCTBUS C BEKTOPAMH, KOOPAWUHATHBIN
METO/, IPUMEHEHHE

BEKTOPOB JUIsl BBIYUCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.
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B3aMMHOM  pacCIOJOKEHUU IMpSIMBIX U IIJIOCKOCTEN
UCIOJIb30BaHUEM
BEKTOPOB

O3HakoMIIEHHE C J0Ka3aTelbCTBAMHU TEOPEM CTEPEOMETPUU O

C

4.YYEBHO-METOJANYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE

OBECIHEYEHHE ITPOI'PAMMBbI

Peanuzanust yuyeOHOM MUCHMIUIMHBI TpeOyeT HalW4uus y4eOHOro KaOWHeTa.
KaOouner MeauKo-0M0OJIOrMYeCKUX TUCIHUILIHH

(yueOHast ayauTOpus, OCHaIleHHass OOOpyJOBaHUEM, TEXHUYECKUMU
CpeacTBaMH OOyYEHUS JJI MPOBEJACHUS 3aHATUM BCEX BHUJIOB, IIPEIYCMOTPEHHBIX
oOpa3oBaTeIbHON MPOrpaMMON, B TOM YHCJIE TPYIIIOBBIX U HHIWBHIYaJTbHBIX
KOHCYJIbTAlIMH, a TaKXe JJIs1 MPOBEACHUS TEKYIIEr0 KOHTPOJIS, MPOMEKYTOUHON U
rOCyJ1apCTBEHHOM UTOTOBOW aTTeCTaIUH)
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JIONNOJTHEHUA U UBSMEHEHMSA K PABOYEN
IHPOI'PAMME

JlomoHeHus: 1 U3MEHEHUsI B paboyeil mporpaMmme Ha / y4. TOJ

JlommomHeHNsT W UW3MEHEHHS PAacCMOTPEHBI Ha 3acemaHnd Kadempsl
pOTOKOI Ne
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