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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 0011€00pa30BaTENbHON yYEOHOW OUCUMIUIMHBI MpEJHA3HAaYeHa IS
W3YYCHUsI MaTeMaTHKd B MpodeccHoHanbHBIX oOpa3oBaTenbHbIX opranuzanusx CIIO,
peaTu3yomuX 00pa3oBaTeIbHYIO MPOrpaMMy CpeHero o0iero oopa3zoBanus B mpeaeiax
OCBOCHUSI OCHOBHOW mpodeccuoHanbHOM ob0pa3oBarenbHor nporpammel CIIO (OITOIT
CIIO) na 6a3e OCHOBHOTO OOIIEr0 0Opa30BaHUs MPU MOJATOTOBKE CIEIUATUCTOB CPEIHETO
3BEHA.

Pabouas mporpamMma y4eOHOW AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE MPUMEPHOMN
nporpaMMbl  001IeoOpazoBaTeNbHON  y4eOHOW — AuCHUIUIMHBI  «MaTeMaTHuKa» s
npoecCHOHATBHBIX 00pa30BaTeIbHBIX Opranm3anuidi. PekomenmoBaHo @denepanbHBIM
rOCyJapCTBCHHBIM aBTOHOMHBIM yupexacHueM «®DenepanbHblii WHCTUTYT pa3BUTHUSA
oOpazoBanus» (PI'AY «DUPO»), ¢ yuerom [lpumepHoii oCHOBHOW 00pa3oBaTesbHOMN
poTrpaMMBbl  CpeHEro oO0mero oOpa3oBaHHs, OJOOPEHHOW pelieHneM (QeneparbHOro
y4e0HO-METOANYECKOTO 00BbEIMHEHUS 10 00IIeEMy 00pa3oBaHUIO (TPOTOKOI OT 28 HIOHS
2016 r. Ne 2/16-3).

Conmepxanne mporpamMMbl  «MareMaTuka»  HampaBICHO Ha  JOCTHKCHHE
CJICTYOIITUX

neJsei:

* obecneuenre cHOPMUPOBAHHOCTH MPEICTABICHUN O COIMATBHBIX, KYJIbTYPHBIX
¥ UICTOPUYECKUX (PAaKTOpaX CTAHOBJICHUS] MAaTEMaTHKU;

« o0ecrieyenne CGHOPMHUPOBAHHOCTH  JIOTHUECKOTO, aJITOPUTMUYECKOTO U
MaTEMATUYECKOTO MBIIUICHHUS;

e o0ecrieyeHne cPOPMUPOBAHHOCTA YMEHUN MPUMEHSTH MOJTYYEHHBbIC 3HAHUS
IIpU pEIICHUH Pa3InYHBIX 33]1a4;

» obecrnieueHre CGHOPMHUPOBAHHOCTH TMPEACTABICHUA O MaTeMaTHKEe KaK YacTu
00IIIeYeIOBEYECKOM KYJIbTYPhl, YHUBEPCAIIBHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OMUCHIBATH
¥ U3y4aTh peajbHbIC MPOLIECCHI U SIBJICHUS.

B mnporpaMmy BKIIOYEHO CcOJEp’KaHUE, HampaBiIeHHOE Ha (GOpPMHUpPOBAHUE Y
CTYJICHTOB KOMIICTEHIINMA, HE0OX0auMBbIX il kauecTBeHHOTO ocBoeHuss OIIOII CITO na
0a3e OCHOBHOT'O 00111eT0 00pa30BaHUs C TIOJYYCHUEM CPEIHETO 00Iero 0opa3oBaHusl.



OBIIAS XAPAKTEPUCTUKA YYEFHOM JUCIHUILINHBI <MATEMATHKA:
AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A; TEOMETPUS»

Marematuka siBnsiercsi pyHIaMEHTAIbHOM 00111€00pa30BaTeIbHON AUCIUTIIIMHOMN
CO CJIO)KMBIIMMCSI YCTOWUYMBBIM COJIEP)KAaHUEM W OOIIMMH TPEeOOBAHUSAMHU K TMOJATOTOBKE
00y4Jaromuxcs.

OO0mme 1enu M3y4YeHHWs] MAaTeMaTUKH TPAJAWIMOHHO PEATM3YIOTCS B YETBHIPEX
HaIPaBJICHHSIX

1) obmiee mpeacTaBiaeHue 00 UACIX U METO/IaX MaTEeMaTHKH,

2) MHTEIEKTYyalbHOE Pa3BUTHE;

3) oBnageHne HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMCHUSIMH,

4) BOCHHUTATEIbHOE BO3JICHCTBHE.

[Mpodunuzamus ueneil matemaTuyeckoro oOpa3oBaHMs OTpakaeTcsi Ha BbIOOpe
IPUOPUTETOB B OpraHU3alMu Yy4eOHOW JesATeNbHOCTH oOydaromuxcs. Beibop 1enei
CMeIlaeTcsl B MPAarMaTMUYeCKOM HAIpaBJICHUH, TPEAyCMATPHUBAIOIIEM YCUJICHUE W
pacIIMpeHre TPUKIAJHOTO XapakTepa W3yYCHHUS MaTEMaTHKH, MPEUMYIISCTBCHHON
OpHEHTAIIMN Ha aJITOPUTMHYCCKHUI CTHIIb ITO3HABATEIIBHOMN JCATCIIBHOCTH.

N3yuenue wmartemMaTukd Kak TpoduibHON o001eo0pa3oBaTenbHON  yueOHOM
JUCIUIUIMHBI, YYUTBIBAIONICH CHEIU(UKY OCBaMBAaEeMOM CTYICHTAMHU CICIUATBHOCTH
CIIO, obOecnieunBaeTcs:

*  BBIOOPOM PA3JIMYHBIX MOJIXO/IOB K BBEJECHUIO OCHOBHBIX MOHITHUH;

* (opMHpoBaHHEM CUCTEMBI YICOHBIX 3aaHul, oOecriednBaronux 3¢ HEeKTUBHOE
OCYIIECTBJICHHE BHIOPAHHBIX IEIEBBIX YCTAHOBOK;

* oboramieHueM CreKkTpa CTUIeH ydeOHOU eATeTbHOCTH 3a CYET COIVIACOBAHMUS C
BEIYIIMMHU  JICATEILHOCTHBIMU  XapaKTepUCTHKaMH  BbIOpaHHOW  mpodeccun  /
CHEIUATBHOCTH.

[IpodunbHast coctaBisitomas oOTpaxkaeTcss B TpeOOBaHUSX K  IMOATOTOBKE
00ydJaromuxcs B 4acTH:

e o0meil cucteMbl 3HAHMA: COAEp)KATEIbHBIE MPUMEPHI  HCIIOJIb30BAHUS
MaTEMaTUYECKUX UJIeH U METO/IOB B MPO(PECCUOHAIBHON JEATEIbHOCTH;

* YMEHHH: pa3nuuue B YpPOBHE TPeOOBaHMII K CIOKHOCTH MPHUMEHSIEMBIX
AITOPUTMOB;

* TPAKTHYECKOTO UCIOJIb30BaHUS MPUOOPETCHHBIX 3HAHWM ¥  YMCHHIA:
WHIUBUIYAIbHOTO y4eOHOTO OMbITa B TOCTPOCHHH MATEMATHYECKUX MOJICIICH,
BBHITIOJTHEHUU UCCIIEA0BATENbCKUX MTPOEKTOB.

Taxum 0Opazom, peannzanus CoAepKaHus y4eOHOU TUCIUILTNHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOILECCYATHHBIX XapaKTEPUCTUK yueOHOW pabOThI, 3aBUCSIIHUX OT
npodusis  mpodeccuoHaNbHOTO  O0pa30BaHMS, TOJIYYEHHUS OMNbITA HWCIOJb30BAHUS
MaTeMaTUKH B COJEPKATEIBbHBIX H MPO(ECCHOHATBHO 3HAYUMBIX CHUTYalHsSIX TI10
CpaBHEHHIO C (HOPMATBHO-YPOBHEBBIMHU PE3YIHTATUBHBIMY XapaKTEPUCTHKAMU O0YUYCHHSI.

Conepxanue yuyeOHON MUCHMIUIMHBI pa3pab0TaHO B COOTBETCTBUU C OCHOBHBIMH
CoJlep KaTeIbHBIMU JIMHUSIMU O0YUICHHSI MATEMATHKE:

 anreOpamyveckasl JIMHHS, BKJIFOYAIONIAs CHUCTEMATH3aIlMI0 CBEICHUW O YHUCIaX;
M3yUYEHHUE HOBBIX M 0000IIEHUE paHee H3YYEHHBIX omnepanuii (BO3BEJEHHUE B CTEICHb,

U3BJICUCHUE KOPHS, JiorapuMUpOBaHUE, CHUHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC U
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oOpaTHble K HHUM); HU3YYE€HHE HOBBIX BHUJOB UHCIOBBIX BbIpaXEHUM U (HOpPMYyII;
COBEPIIICHCTBOBAHUE MPAKTUUECKUX HABBIKOB U BHIYUCIUTEIBLHON KYJIbTYPHhI, paCIIUPEHUE
U COBEpIICHCTBOBAaHWE alre0pandyeckoro ammapara, cGHOPMUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €ro MPUMEHEHHUE K PEIICHUI0 MATEMAaTUUECKUX U TIPUKJIIATHBIX 3a/1a4;

*  TEOPEeTUKO-(OYHKIIMOHATbHASA JIMHUS, BKIIOYAIONIAs CUCTEMATH3alUI0 U
pacuiMpeHue CBEICHUN O (QYHKIUSIX, COBEPIICHCTBOBaHUE TIpadUUECKUX YMEHHII;
3HAKOMCTBO C OCHOBHBIMHM HJICSIMH U METOJIAMU MaTeMaTUYECKOr0o aHalin3a B 00BeMe,
MO3BOJIAIONIEM  HCCIENOBAaTh dJJIEMEHTapHble (PYHKUIUM ¢ peliaTh MPOCTEUIIHE
reoMeTpudeckue, puznueckue u Apyrue MpuKIIaJHble 3a1auH;

* JIMHUSI YPAaBHEHHUI W HEPABEHCTB, OCHOBaHHAs HA MOCTPOSCHUM U UCCIETOBAHUU
MaTeMaTHYECKUX MoOjIeNe, nepeceKaromascs C anredpanyecKkon u
TEOPETUKO(DYHKIIMOHATBLHON JIMHUSMU W BKIIIOYAIOIIAs Pa3BUTHE M COBEPILICHCTBOBAHUE
TEXHUKH aireOpanyeckux MNpeoOpa3oBaHUM sl PEIICHUsT ypaBHEHUW, HEPABEHCTB H
cucteM; (oOpMUpPOBaAHHE CIOCOOHOCTH CTPOUTH M HCCIEI0BaTh  MPOCTEHIINe
MaTeMaTHYEeCKUE MOJICJIM TMPH PEIICHUH MPUKIAJHBIX 3a]ad, 3ajJad U3 CMEXHBIX U
CHIeIUAJIbHBIX JTUCITUTIIINH;

* TreoMeTpuyecKas JIMHUS, BKJIIOYAIOIIAs HArJISHBIE TPEJICTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax M HM3YYEHHE WX CBOWCTB, (POPMHpPOBAHHE W Pa3BUTHE
POCTPAHCTBEHHOT'O BOOOpAXEHMs, Pa3BUTHE CIIOCOOOB TECOMETPUYECKUX H3MEPEHHH,
KOOPJIMHATHOTO ¥ BEKTOPHOTO METOJIOB JJI PElICHUS MAaTEeMaTUYECKUX U TPUKIATHBIX
3a1ay;

* CTOXaCTHYECKasi JIMHUS, OCHOBaHHAas Ha Pa3BUTHUM KOMOWHATOPHBIX YMEHMHI,
NPEACTaBICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOIIETro
MUpa.

B tematuueckoM miaHe mporpaMMbl yueOHBIM MaTepuai mpeactaBieH B Gopme
YepeayIoIerocss pa3BepThIBAHUSA OCHOBHBIX COJEP)KATENbHBIX JIMHUMA (anreOpandyeckow,
TEOPETHKO-( YHKITMOHATBHOM, YpaBHECHUM 51 HEPABEHCTB, F€OMETPUUYECKOM,
CTOXaCTHUYECKOI), UTO MO3BOJISIET THOKO MCIOJIB30BaTh UX PACTIOI0KEHHUE U B3aUMOCBSI3b,
COCTaBIIATh Pa0OuUMii KaJCHAAPHBIM TUIaH, MO-pa3HOMY 4Yepenys y4ueOHble TeMbl (TJIaBbl
yueOHMKa), yuuThIBas Tnpodmib mnpodeccroHaabHOTO 00pa3oBaHUs, CHEIUDHUKY
ocBanmBaeMoii mpodeccun CIIO, rmyOuHy u3ydeHHs Marepuana, YpOBEHb IMOATOTOBKHU
CTYZIEHTOB IO MPEIMETY.

[Ipennaraempie B TEMaTUYECKOM IUIaHE pa3Hble 00bEMbI y4eOHOrO BPEMEHHM Ha
M3YUYEHHUE OJHOM M TOW K€ TE€Mbl MCHOJIB3YIOTCS ISl BBIMOJHEHUS PA3IMYHBIX Y4EOHBIX
3amanuii. Tem caMbIM paznuyusi B TpeOOBaHUSAX K pe3ylibTaTaM OOy4eHUs MPOSBISIOTCS B
YPOBHE HaBBIKOB IO PEILLICHUIO 33/1a4 U ONBITE CAMOCTOSITENIbHON paOOTHI.

N3ydenne oOmeoOpa3oBaTeIbHOW  Y4eOHOM  JUCHUILIMHBI — «MaTeMaThkay
3aBepIaeTCcsl MOJBEICHUEM HMTOTOB Ha MEpPBOM Kypce B dopme nudpepeHImpoBaHHOTO
3auera, Ha BTOPOM Kypce B (popme 3K3amMeHa B pamMKax MPOMEXKYTOYHOW aTTeCTalud
cTyneHToB B mpouecce ocBoeHuss ocHoBHOW OIIOII CIIO ¢ nonsydeHweMm CpeaHero
o011iero oOpa3oBaHusl.

B paznene nporpammsl «Coniepxanre yueOHON TUCHUIUIUHBDY KYPCUBOM BbIJIEICH
Marepual, KOTOpbIM MpH H3YyUYEHHMH MAaTEeMaTUKH Kak 0a30BOM, Tak U MpodUIbHON
y4eOHOM TUCIUIUIMHBI, KOHTPOIIO HE MOJIJICHKUT.



MECTO YUYEBHOM JUCIHUIIJIMHBI B YYEFHOM ILIAHE

VYyeOnass aucummivHa «MaTtemaTuka: anrebpa M Hayajga MaTeMaTHYeCKOro
aHalM3a; TeOMETPHs» SABISETCS Y4eOHBIM MPEAMETOM 0053aTeIbHON MPeAMETHON 00macTu
«Maremartuka u uapopmaruka» OI'OC cpeanero odiero oopa3oBaHusl.

VYyeOnast nucuuiuinHa «MaTemaTiuka» u3ydaercs B 0011e00pa30BaTeIbHOM LIMKIIE
yuebHoro miuana OIIOII CIIO na 6a3e 0OCHOBHOrO 0O0IIEro 0Opa3oBaHUsl C MOJIYYEHUEM
cpeanero oomiero oopazosanus (IITICC3).

B yuebHOoM maHe nucruiuiiHa «MateMaTthka» BXOAMT B COCTaB OOIIMX
00111e00pa30BaTENbHBIX YIEOHBIX NUCIUIUIHH, (HOPMHUPYEMBIX U3 00s3aTEITBbHBIX
npeameTHbIX obmacteit @I'OC cpennero obimero oopasoBanus, st cnenuaibHocT CI1O
COOTBETCTBYIOIIETO PO MpoheccHoHaATBHOTO 00pa30BaHNUS.



PE3YJIbTATBI OCBOEHUA YUEBHOM JUCIUTILIUHBI

OcBoeHue cojnepkaHusi ydyeOHOM aucHUIUIMHBL «MaremaThuka» 00ecreunBaeT
JTOCTUKEHHUE CTYIE€HTAMHU CIEAYIOIINX pPe3y1bmamos:

* JIUYHOCHMIHBIX:

- c¢hOpMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHUKE KaK YHUBEPCAJIbHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHMUSI SIBICHUM U TIPOLIECCOB, UJICSIX U METOJIaX MAaTeMaTHKH;

- TOHMMaHWE 3HAYMMOCTH MAaTeMaTUKH JJii HAy4YHO-TE€XHUUYECKOTO Mporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUSI K MaTeMaTHKe KaK K YacTH OOIIedesIOBeUeCKOn
KyJbTypbl 4Yepe3 3HAKOMCTBO C UCTOpPHEH pa3BUTHS MaTEMaTHUKH, DBOJIIOLUEH
MaTeMaTHYECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHMSI,
AITOPUTMUYECKON KYJIbTYphbl, KDUTUYHOCTHA MBIIUICHUS HAa yYpOBHE, HEOOXOIUMOM st
Oynymieit mpodecCHUOHaNBbHONW JEATeNIbHOCTH, JJIsi TPOJOJDKEHUsT 00pa3oBaHusl U
caM0o00pa3oBaHus;

- OBJIQJICHUE MATEMAaTHYCCKHUMHU 3HAHUAMU U YMEHHUSIMU, HEOOXOJMMBIMHU B
MOBCETHEBHOM JKW3HH, JIJI1 OCBOCHHS CMEXHBIX €CTeCTBEHHO-HAY4YHBIX JAUCIUIUINH U
JTUCIUIUIMH TTPO(ECCHOHATILHOTO IUKIIA, JJIs TOJy4eHUs: 0Opa3oBaHUsI B 00JIACTIX, HE
TpeOyIoUuMX yriiyoJIeHHONH MaTeMaTUYeCKOM MOTOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMUIO,
Ha TPOTSHKEHUHU BCEW KWM3HH; CO3HATEIIbHOE OTHOIIEHUE K HEMPEePhIBHOMY 0Opa30BaAHUIO
KaK YCJIOBHIO YCIEIIHON MPpo(ecCHOoHaNbHON U 00IIECTBEHHOM eI TeIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPUECKOW M OTBETCTBEHHOM
NEeSITEbHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIeI0BATeIbCKON, MPOCKTHONW MU
JIPYTUX BUJIAX NE€ATEIbHOCTH;

- OTHOIIEHUE K MPOo(EeCcCCHOHATBFHON NEATeTbHOCTH KaK BO3MOXKHOCTH y4acTHUS B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAILHBIX MTPOOIIEM;

* MemanpeomMemHbix:

- YMEHHUE CaMOCTOATENIBHO ONPEEATh LENN AEATEIbHOCTH U COCTaBIATH IJIAHBI
NEATENIbHOCTU; CaMOCTOSITEIbHO OCYILECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH
NEeATENbHOCTD; UCIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI ISl JOCTUKEHUSI TOCTABICHHBIX
mejael W peanu3alMM TUTAHOB JICSITENIBHOCTH; BBIOMPATh YCICIIHBIE CTpPaTeTHH B
Pa3TUYHBIX CUTYAIUSX;

- YMEHHE MPOAYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NESTENHHOCTH, YYUTHIBATH TO3UIUU JAPYTHX YYACTHUKOB JEATEIBHOCTH, 3(h()EKTHBHO
paspeiiatb KOHPIUKTHI;

- BJIaJICHUE HaBBIKAMH MTO3HABATEIHHOM, Y4EOHO-UCCIEA0BATEBCKONW U MPOSKTHOM
NeSTENHbHOCTH, HAaBBIKAMHU pa3pelieHusi MpoOjeM; CIOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pEIICHUS NPaKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

-  TOTOBHOCTH W CHOCOOHOCTH K CaMOCTOSITEJIbHOM  HMH(POPMAIMOHHO-
MO3HABATEIBHOM JIEATENIbHOCTH, BKIIIOYAasi YMEHHE OpPHEHTUPOBATHCS B Pa3IMUYHBIX
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MCTOYHUKAX MH(OpMALUU, KPUTHUYECKH OLIEHMBATh M MHTEPIPETHPOBATH MH(OPMAIUIO,
MIOJIy4aEeMYIO U3 Pa3JINYHbIX UICTOYHHUKOB;

- BJIQJICHUE S3BIKOBBIMU CPEACTBAMM: YMEHHUE SICHO, JOTHYHO M TOYHO M3JIararhb
CBOIO TOUYKY 3pEHMSI, UCIIOJIB30BATh A/ICKBATHBIE SI3BIKOBBIE CPE/ICTBA;

- BJIaJIeHUE HAaBBIKAMM MO3HABATENbHON pedeKCHH KaK OCO3HAHUSI COBEPLIAEMBIX
JNEUCTBUA U MBICIUTENIBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHWM, I'PAHULl CBOEIrO
3HAHUS U HE3HAHWSI, HOBBIX ITO3HABATEIBHBIX 33724 U CPEACTB JJISI UX JOCTUKEHUS,

- LEJEYCTPEMJIEHHOCTh B MOMCKAX M MPHUHATUU pPEUICHUH, COOOpPa3UTENbHOCTh U
MHTYUIIMS, PA3BUTOCTh MIPOCTPAHCTBEHHBIX MPEACTABICHHM; CIIOCOOHOCTh BOCIPUHUMATh
KpacoTy U TapMOHHUIO MUDAa;

* npeOMemHuix:

- c(OpMHUPOBAHHOCTh TMPEACTABICHUA O MaTeMaTHUKE KakK YacTH MHUPOBOU
KyJbTYphl U MECTE€ MaTEeMaTUKM B COBPEMEHHON LMBHIM3ALMHU, CIOCO0aX OMHCAHUS
SABJICHUI PEaJbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

- cOpMUPOBAHHOCTh MPEJCTABICHUNH O MaTEMAaTHYECKUX TOHATHSIX Kak
BaXKHEUIINX MaTeMaTUYECKHX MOJENAX, MO3BOJISIOIIMX OINUCHIBATH M U3y4yaTb pa3HbIC
OpOLIECChl M SIBJICHUS; TOHUMAHHWE BO3MOXHOCTH aKCHOMATHYECKOIO TOCTPOEHHUS
MaTEMAaTHYECKUX TEOPHUIL;

- BJAJCHUE METOJAMM JI0KA3aTeJbCTB M AJITOPUTMOB pPEUIECHUS, YMEHHE HX
IPUMEHATH, IPOBOJUTH TOKA3aTEIbHBIE PACCYKICHUS B X0JI€ PELICHU 3aa4;

- BJIAJICHUE  CTAaHJAPTHBIMU  I[PUEMAMHU  PELICHUS  PalMOHAIBHBIX W
UPPaLMOHAIIBHBIX, II0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUU W
HEPAaBEHCTB, MX CHUCTEM; MHCIOJIb30BAHWE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM
YyyciIe s [IOUCKA MYTU PELIEHUs U WUTIOCTPALIMU PELICHNS] YPABHEHUN U HEPABEHCTB;

- cOpMHPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUAX MATEMAaTHUYECKOTO
aHanM3a M HMX CBOMCTBAaX, BIAJCHUE YMEHHMEM XapaKTEPHU30BaTh MOBEACHHE (DYHKITUH,
UCIIOJIb30BAHUE MTOJYUYEHHBIX 3HAHUW JIUI OIIMCAHMS U aHAJIN3A PEAIbHBIX 3aBUCUMOCTEN;

- BJAQJCHUE OCHOBHBIMU TMOHATHUSIMHU O IUIOCKMX M HPOCTPaHCTBEHHBIX
reOMETPUYECKUX (Urypax, HUX OCHOBHBIX CBOWCTBAX; C(OPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh I€OMETpUYECKHE (PUTYphl Ha YepTexax, MOJACIAX U B PEAIbHOM MHUPE;
NPUMEHEHUE H3YYEHHBIX CBOMCTB TeoMeTpudeckux (uryp u ¢GopMmyn [Uisl peuieHHs
r€OMETPUYECKHUX 3a/1a4 U 3aa4 C IPAKTUYECKUM COAECPIKAHUEM;

- cOpMHPOBAaHHOCTh NPEJACTABICHUNH O TMpoleccax M SIBICHUAX, HMEIOIIUX
BEPOSITHOCTHBIM  XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJIbHOM MHUPE,
OCHOBHBIX IIOHATHUSIX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEM; YMEHUM HAXOAUTh W
OLICHMBATh BEPOSITHOCTH HACTYIJIEHUS! COOBITUI B IMPOCTEHIINX MPAKTHUECKUX CUTYyaLUsAX
Y OCHOBHBIE XAPAKTEPUCTUKH CIIyYalHBIX BEJINYUH;

- BJIQJICHUE HABBIKAMHU HCIIOJB30BaHUS I'OTOBBIX KOMIBIOTEPHBIX MPOTPaMM INpPH
pEelIeHNH 3a/a4;

- BJIQJICHUE HABBIKAMU HCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX

IIPOTrpaMM MPH PEIICHUH 3a1a4.



COJIEP’KAHUE YYEBHOM JUCIUILINHBI

Beenenue

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, MH(OPMAIIMOHHBIX TEXHOJOTHSIX U
MIPAKTUYECKON NesaTeNnbHOCTH. Llenn m 3amaum m3ydyeHHss MaTEMATUKU IIPU OCBOCHUH
npodeccuit CI1O u cnenumansrocreit CIIO.

AJITEBPA
Pazeumue nonamus o uucne

Hensie u panuoHanbHble uucna. JledcTBUTENbHbIE uHCHa. [lpubnudicenHvie
gviuucnenus. Komnnexcuvle uucaa.

Kopnu, cmenenu u n1o2apugmot

Kopau m cremenn. KopHu HaTypaldpHOM CTENEHHM M3 YUCIAa U UX CBOMCTBA.
Crenenu ¢ paurOHaJIbHBIMU MOKA3aTENSIMU, UX CBOWCTBA. CTENEHU C JIEMCTBUTEIBHBIMU
nokazarensiMu. Cgoticmea cmeneHu ¢ 0eucmeumenbHblM NOKA3aAmeeMm.

Jlorapugm. Jlorapugm umenaa. OcHOBHOE JOrapupMUYECKOE TOXKIECTBO.
JlecsTuunble M HaTypasibHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAaHHIO.

IIpeoOpa3zoBanue aJredpanvyecKux BbIPA’KEHHUIA. [IpeobpazoBanue
palMOHANIbHBIX, HMPPAIMOHANBHBIX CTETEeHHBIX, IOKAa3aTeIbHBIX U JOTapupMHUUYECKUX
BBIPAKCHU.

Ilpakmuueckue 3anamus

Apudpmernyeckue JEWCTBHUS HaJA YUCIAMHU, HAXOXKACHHE MPUOIMKEHHBIX
3HAYCHUN BEJIWYWH M TOTPEITHOCTEH BBIYUCICHUN (aOCOJIOTHONW W OTHOCUTEILHON),
CPaBHEHUE YHCJIIOBBIX BBIPAKECHUU. BpruucieHne u cpaBHeHHE KOpHEW. BrinosiHeHune
pPacyeToB C paAUKAIAMMU.

Pemenne wppaumonanbHbix ypaBHEHUW. HaxokneHue 3HAYEHWH CTEIEHEW C
palMoHaIbHBIMU TIOKazaTensiMu. CpaBHeHue crerneHeil. [IpeoOpa3zoBaHus BhIpaKCHUH,
COJZIEpKAIIMX CTeNIEHU. Penmenne nmoka3areabHbIX YPaBHEHU.

Pemenne npukiaaHeIX 3a7a4.

Haxoxxnenue 3HavueHuit jorapudma mo mpou3BOILHOMY OCHOBaHUIO. Ilepexon ot
OJHOTO  OCHOBaHUS K JApyromMy. Beluncienune u  cpaBHEHHE  JIOrapu(MOB.
JlorapudgmupoBaHue 1 MOTCHIIMPOBAHNE BHIPAKEHUH.

[TpubnuxeHHBIC BHIYUCICHUS U PEIICHUS TPUKIATHBIX 3a7a4.

Pemenue norapuMudeckux ypaBHEHUH.

OCHOBbBI TPUTOHOMETPUH
OcHOBHBIE MOHSATHS

Pannannas mepa yria. BpamartensHoe nBukeHue. CHHYC, KOCMHYC, TaHTE€HC U

KOTAHI'€HC YHCJIa.
OCHOBHBbIE TPUTOHOMETPUYECKHE TOKIECTBA

®opmynsl npuBeneHus. Oopmynbl cinoxeHus. Popmyinsl yaBoeHUss Dopmyivi

NOJNOBUHHO20 Vead.
IIpeoOpa3oBaHusi NIPOCTEHINIUX TPUTOHOMETPHUYECKUX BbIPAKEHU I



[IpeoGpa3zoBaHrue CyMMbl TPUTOHOMETPUUECKUX (YHKLUMI B MPOU3BEICHUE U
IIPOU3BENIEHUSI B CyMMY. Buwipadicenue mpuecoHomempudeckux (QyHKyut uepe3 maHeenc
NOJIOBUHHO20 AP2YMEHMA.

Tpuronomerpuyeckne ypaBHeHHsI H HEPABEHCTBA

IIpocreiimme TPUTOHOMETPUYECKUE ypaBHEHUS. IIpocmeiiwue
MpuUcoOHOMempuyecKue HepaseHcmed.

OoOpaTHble TpUrOHOMeTpHMYeCKHe (PYHKHUM. ApPKCHUHYC, apKKOCHHYC,
aApKTaHTEHC.

Ilpakmuueckue 3anamus

PannanHblil METOT U3MEPEHHUS YIVIOB BPAIIEHUS U CBSA3b C TPAlyCHON MEPOA.

OCHOBHBIE TPUT'OHOMETPUYECKUE TOXKJECTBA, (POPMYJIbI CIOXKEHUS, YABOCHHS,
npeoOpa3oBaHUE  CYMMbl  TPUTOHOMETpUYECKUX  (DYHKIMI B NPOU3BEICHHUE,
npeoOpa3zoBaHUE MPOU3BENCHUSI TPUTOHOMETpUUYECKUX (YHKUUNA B cymmy. IIpocteiiime
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA.

OO6patHble TpUroHOMETpUYecKrue QYHKIIMH: ApKCUHYC, aPKKOCUHYC, apKTaHT€HC.

®YHKIUU, UX CBOUCTBA U TPA®UKN

®dynknuu. O0JacTh ONpPEACIICHUS W MHOXECTBO 3HAYCHHH, rpaduk (QyHKIUH,
noctpoeHue rpaduKoB PYHKIUH, 3aJJaHHBIX PA3IMYHBIMU CITOCOOAMH.

CgoiictBa ¢pyHkumu. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OrPAHUUYECHHOCTb,
NePUOIUYHOCTh. [IpomMexyTku Bo3pacTaHusi W yObIBaHHS, HauOOJIbllIee W HAUMEHBIIIEEe
3HauU€HUsA,  TOYKH  HJKcTpemyma.  ['paduueckas  unrepnperaums.  [Ipumepsi
(GYHKIIMOHAIBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOIECCaX U SABJICHUSIX. AprupMeTHIECKUE
omeparuu  Haj  pyHkiusamu.  CrnoxHas —QyHKuus —(komnosunus). [lowsmue o
HenpepvlBHOCMU QYHKYUU.

Oobpatnblie pynkuun. Oodnacms onpedeiieHus u 001ACMb 3HAYEHUN 0OPAMHOU
Gdynxyuu. I paghux obpammuou ynxkyuu.

CreneHHble, MOKa3aTeJbHbIC, JOrapupMuiecKue 1 TPUTOHOMeETPpHUYeCKHe
¢pynkunu. O6parHbie TPpUroHoMeTpruyeckne GyHKINH

Omnpenenenus GyHKIMA, UX CBOMCTBA U TPadUKH.

[IpeoGpazoBanus rpadukos. [lapannenbHblli TIEPEHOC, CAMMETPHUS OTHOCUTEIHHO
oceil KOOpAMHAT M CUMMETpPUS OTHOCUTEIBHO Hauyaja KOOpPIAMHAT, CUMMETpUS
OTHOCHUTEJIBHO MPSIMOU y = X, PaCTSKEHUE U CIKATHE BIOJIb OCE KOOPAUHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBUCHMOCTEN MEXKIYy IEPEMEHHBIMU B peajbHBIX IIpolleccax U3
cMexHbIX auctuiumH. Onpenenenne (yukmuii. [loctpoenne u uteHue TpaduxKoB
¢ynkiuii. HccnenoBanue ¢ynknun. CBOWCTBA JTWHEWHOH, KBaJIpaTUYHOMW, KYCOYHO-
JUHEWHOU M JpoOHO-NMMHEeWHOW (yHkuuii. HenpepbiBHbIE U nepuoanveckue (yHKIUU.
CaoiicTBa U rpaduKku CUHyca, KOCUHYCa, TaHFeHCa U KoTaHrenca. O0parHble PyHKIUU U
ux rpaduxku. OOpaTHble TpuUroHomerpuueckue ¢GyHkuuu. lIpeoOpazoBanusi rpaduxa
bynkuun. 'apmonnueckue konedanusd. [Ipuknaansie 3a1a4n.
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[loka3zaTenbHble, JgorapupMUUYECKUe, TPUTOHOMETPUYECKUE YpaBHEHUS WU
Hepaeencmeda.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBareabHocTn.  CrocoObl  3alaHMsi W CBOMCTBA  YHMCIOBBIX
nocienoBaTenbHocTel. [lonamue o npedene nocaredosamenvhocmu. Cywecmeoganue
npedeia  MOHOMOHHOU  O2paHudeHHou  nociedosamenvHocmu.  CyMMHpOBaHUE
noclyieoBaTenbHOCTE. beckoHeuHOo yObIBaoIias TeoMeTpuuecKas Mporpeccuss U ee
CyMMma.

IIpouzBognasi. IlonsTe o mnpou3BOAHONW (YHKUIHUU, €€ TIECOMETPUUYECKUN U
¢usznueckuii cMmbica. YpaBHEHHE KacarelbHOM K rpaduxy @yskiuu. IlpousBoaHbie
CyMMBI, Pa3HOCTH, IMPOU3BEACHUS, YACTHbIE. [IpOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuui. [lpumeHeHMe NPOM3BOJHOM K HCCHEAOBaHUIO (YHKIMA M MOCTPOCHUIO
rpadukoB. Ilpouzeoonvie 0opamuol GyHKYuU U KOMNO3UYUU PYHKYULL.

[IpuMepbl UCIONB30BaHUS MPOU3BOAHON I HAXOXKIAEHUS HAWIYUYLIEro PEIICHUS
B MPUKJIAAHBIX 3a/a4axX. Bropas nmpousBoaHas, ee TeoMeTpruuecKuil U (U3NUECKU CMBICIT.
Haxosxnenue ckopoctu A1 npoiiecca, 3aJaHHOro GopMysiol u rpadukom.

IlepBooOpa3nass u wuHTerpana. I[IpuMeHeHUE OINpPENENEeHHOT0 HWHTerpana aJis
HAXOXJICHUsI TUIOIIaau KpuBonuHelHOW Tpamneuun. dopmyna Herorona—IJleitbuuna.
[Tpumepsl mpuMeHEHUs! UHTETrpaia B GU3NKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

UYucnoBass TOCIEIOBATEIbHOCTh, CIIOCOOBI €€ 3a/JaHusl, BBIYUCICHUS YJICHOB
nocnenoBatenbHocTu.  Ilpenen  mocnemoBaTenbHOCTH.  beckoHeyHo — yObIBaromias
reoMeTpUYECKasl IIPOrpeccusl.

[Ipon3BogHas: MEXaHUYECKUN U T€OMETPUYECCKUN CMBICIT IIPOU3BOIHOM.

VYpaBHenue  kacarenpHOM B obOmem  Bujae. llpaBuma u  dopmymsl
muddepeHmpoBanys, TabJIMIa MPOU3BOIHBIX AIeMeHTapHbIX GyHKIui. Mccmenopanue
GYyHKIIMM ¢ TOMOIIBIO TMpou3BOAHOW. Haxoxkaenne HauMOONBIIETO, HAWMEHBIIETO
3HAUEHUS U SKCTPEMAIbHBIX 3HAUYCHUN ()YHKIIHH.

WNurterpan u mnepBooOpasnass. Teopema Hprotona—IJleitbnnma. I[Ipumenenue
MHTETpaja K BEIYUCICHUIO (PU3NUECKUX BEIMYUH U TUIOIIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus1 W cHCTeMbl YypaBHeHHil. PanuoHanbHBIE, UpPpPALMOHATIBHbIC,
MMOKA3aTeNbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHHUI, HEPABEHCTB, CUCTEM.

OcCHOBHbBIE TTPUEMBI UX PEIICHUS (Pa3IOKEHHE Ha MHOMXKUTEIU, BBEJCHUE HOBBIX
HEU3BECTHBIX, MOJACTAHOBKA, rpa)MuecKuil METO).

HepaBencrBa.  PanuMoHaibHBIE,  UpPpPalUMOHAJIBHBIE,  TOKAa3aTEJbHBIE WU
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.
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Hcnosb3oBanue CBOMCTB U IPaUKOB (PYHKIUMI NPH PEeLICHUH YPABHCHHUH M
HepaBeHCTB. Meton wuHTepBasioB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTHU
MHOYECTBA PEIICHUI YPABHEHUN U HEPABEHCTB C JBYMs MIEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwvie 3a0auu

[IpuMeHEeHnE MaTEMAaTHYECKUX METOMOB JJISl PEIICHUS CONEPIKATENbHBIX 3a7a4 U3
pa3IUYHbIX 001acTel HAYKH U MPAKTUKHU.

WNHuTtepriperanus pe3ynbTaTa, y4eT peajJbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamus

Kopnu ypaBuenmii. PaBHOCHIIbHOCTH ypaBHeHUH. I[IpeoOpa3zoBanue ypaBHEHUM.
OcHOBHBIE NIpUEMBI pelIeHUs ypaBHeHUM. Pemenue cucrem ypaBHeHul. Mcnonb3oBaHue
CBOMCTB U TpauKOB PYyHKIMH AJI pelIeHUs] ypaBHEHUI U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA Y TEOPUSA BEPOATHOCTEH

JJIeMeHTbl KOMOMHATOPUKH

OcHOBHbBIC TIOHATHS KOMOWHATOPUKH. 3aJayd Ha TMOJACYET Yuclia pa3MeElleHUH,
NepPEeCTaHOBOK, codeTaHuil. Pemenue 3amau Ha mepebop BapuanToB. dopmyna GuHOMA
Hrerorona. CoiicTBa OMHOMUHANBHBIX KOd(ppunimenToB. Tpeyronpauk Ilackars.

JJieMeHTBhI TEOPUH BEPOSITHOCTE

CoObITHE, BEPOSTHOCTH COOBITHS, CJIIOXEHHE W YMHOXXECHHE BEPOSTHOCTEH.
llonamue o Hezagucumocmu coovimuiu. [[uckpemmuas cryuaiHas 6eiudyuHa, 3aKOH ee
pacnpeodenenus. YHucnosvle xapakmepucmuku OUCKPEMHOU  CAYYAUHOU  BENUYUHDL.
Ilonamue o 3axone 6onbUIUX YUCe.

DJIeMeHThl MATEMATHYECKON CTATUCTUKH

[IpencraBienne naHHbIX (TaOIHIIbI, TUATPAMMBI, TPAPUKN), 2EHEPATbHAS COBOK)YN-
HOoCmb, 6blOOpKA, CcpedHee apugmemuueckoe, meouana. Ilonamue o 3adauax
mMamemamu4eckou CmamucmuKy.

Pewenue npaxmuueckux 3a0au ¢ npumeneruem 6eposmMHOCMHbIX Memo008.

Ilpakmuueckue 3anamus

Uctopus pa3BuTHs KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH M CTATUCTUKH U UX
poiib B pasNUyHBIX  cdepax  UYENOBEYECKOW  jKM3HenesTenbHocTh.  [IpaBuia
KOMOHMHATOpUKHU. PeleHne KOMOMHATOPHBIX 3adad. Pa3memnieHus, CcoYeTaHus W
nepectaHoBkU. bunom Herotona u tpeyronsHuk [lackans. [Ipuknagneie 3agaum.

Knaccuueckoe onpeneneHue BEpOATHOCTH, CBOMCTBA BEPOSATHOCTEM, TEOpEMa O
CyMMe€ BepoATHOCTeN. Boruncinenue BepostHocTer. [Ipuknaaneie 3anaun. 1lpeacrasinenne
YUCIOBBIX AaHHbIX. [IpuknaaHble 3ana4n.

I'EOMETPUA

Ilpambie u narockocmu 6 npocmpancmee
B3anmHOe pacnosiokeHue ABYX NpsAMBIX B IpocTpaHcTBe. [lapamiensHOCTh
npsAMoil u miockocTu. [lapamienbHOCTh MocKocTel. [leprneHaAnuKyIIpHOCT NPSMOW U
IJIOCKOCTHU. lleprneHAuKyAp W HAKIOHHASA. YTOJI MEXAy MNOpsIMOM H IUIOCKOCTBIO.
JIByrpaHHBIN Yyroy. YTOJd MEXAY INIOCKOCTIMU. [lepneHauKyIsIpHOCTb IBYX INTIOCKOCTEM.
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I'eomerpuueckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: NapajUIeNIbHbIA  MEPEHOC,
CUMMETPHSI OTHOCUTEIIBHO IIJIOCKOCTH.

[lapannenbHoe  mpoeKTHpOBaHUE.  [l1owadb  Opmo2OHANLHOU — NPOEKYUU.
N300pakeHne NpoCcTpaHCTBEHHBIX QUTYP.

MHororpaHHuKH

Bepmunsbl, peOpa, rpaHu MHOTOrpaHHuMKa. Pazeepmka. MHuoeoepanuble yenwi.
Buinyknvie muococpannuku. Teopema Jiinepa.

[Ipusma. Ilpsmas u naxnonnas npusma. IlpaBuibHas npusMma. llapamenenunesn.
Ky6. Ilupamuna. [IpaBunpHas nupamuga. YcedeHnas nupamuaa. Terpasap. CuMMeTpun B
KyOe, B mapasienenuneze, B npusme u nupamuae. Cedenus Ky0a, Ipu3Mbl U MUPAMU/IBL.

[IpencraBienne o TMpaBUIIBHBIX MHOTOTpaHHUKaX (TeTpa’iape, KyOe, OKTasjpe,
J0JIeKadIpe U UKOCAdIPE).

Tejia ¥ IOBEPXHOCTH BpaLlleHUA

Hunuaap w  koHyc. YceueHHbld koHyc. OcHoBaHue, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpa3zytomiasi, pa3BepTka. OceBble CEUYEHHMsS] M CEUEHHUsS, IapajlielbHbIe
ocnoBanuto. [1lap u cepa, ux ceuenus. KacarenpHasi miockoctsb k cdepe.

HN3mepenus B reomeTpuu

O6bem u ero uzmepenue. MarerpansHas popmyna oobema.

dopmyibl 00beMa Kyda, IPSIMOYTOJIBHOTO Mapajiefenuneaa, Ipu3Mbl, IIUIHH]IPA.
®opmyiibl 00bemMa nUpaMuibl U KoHyca. DopMyJibl TIOMIAAN MOBEPXHOCTEN UIMHAPA U
KoHyca. @opmysibl o0beMa Iapa u miomaau chepsl.

[TogoOue ten. OTHOIIEHUS TUIONIAAEH TOBEPXHOCTEH U 00HEMOB TTOT00HBIX TEJL.

KoopauHaTtsl 1 BEKTOPBI

[IpssMmoyrosibHast (AekapToBa) CUCTEMA KOOPAMHAT B IpocTpaHcTBe. Popmyna
PACCTOSIHHSI MEXy IBYMsI TOUKaMU. Y paBHEHUs cPepbl, niockocmu u npsamoli.

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllOkKE€HHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCiO. Pa3jiokeHue BEKTOpa MO HAIpPAaBICHUSAM. YTOJI MEXKIY
nBymsi BekTopamu. IIpoekuuss BekTopa Ha ock. Koopaumuatel BekTopa. CramsipHOE
IIPOU3BEJICHUE BEKTOPOB.

Hcnonp3oBanue KOOpAMHAT W BEKTOPOB IMPU PEUICHUM MAaTEMaTUYECKUX U
MPUKJIAAHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipr3Haky B3aMMHOIO pacmloJIOKEHUS NPSIMBIX. YTOJI MEXAy NpsiMbIMU. B3anmHoe
PAaCIOJIOKEHHE MPAMBIX U IUNIOCKOCTEN. [lepneHauKynsap U HaKIOHHAsA K IJIOCKOCTH. YTOJI
MEXIY NOpsIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIHOJIOKEHUU NPSIMOUA U
IJIOCKOCTH. Teopema o Tpex nepneHaIuKyIIspax.

[Ipr3Haky 1 CBOMCTBA NMAapaAIIIEIbHBIX U MEPIEHIUKYISPHBIX TIIIOCKOCTEM.

PaccrosgHne OT TOYKM 10 INIOCKOCTH, OT MHPSAMOM A0 IUIOCKOCTH, PACCTOSHHE
MEXIY IUIOCKOCTAMH, MEXAY CKPEIIMBAOMIMUMUCA NPSAMBIMH, MEXIY HPOU3BOJIBHBIMU
durypamu B IpOCTpaHCTBE.

[lapannenbHO€ NPOEKTUPOBAHUE U €ro CBOMCTBA. leopema o niowaou
OpPMO2OHANILHOU npoexyuu MHO20Y207IbHUKA. BszanmHuoe pacIoaoKeHue
MIPOCTPAHCTBEHHBIX (DUTYD.

13



Paznuunbie Buabl MHOrorpaHHMKOB. Mx wuzoOpaxkenus. CeueHus, pa3BepTKU
MHOTOrpaHHUKOB. [lmomanes mnoBepxHocTH. Buasl CcUMMETpUM B IPOCTPAHCTBE.
CummeTpust Tea BpalleHUss U MHOTOTPaHHUKOB. Briuncnenue mionagaei 1 00beMoB.

Bextopel.  JledictBus ¢ BekropaMu. JlexkaproBa cucTeMa KOOpAMHAT B
IIPOCTPAHCTBE.

VYpaBHEeHUE OKpPYKHOCTH, cdepbl, MIOCKOCTH. PaccrosiHue MexIy TOYKaMHu.
JlelicTBHS ¢ BEKTOpaMHU, 3aJaHHBIMU KoopAuHaTaMu. CKaJSIPHOE MPOU3BENEHNE BEKTOPOB.
BekTtopHoe ypaBHEeHME TIpAMOM M IUIOCKOCTH. lcmosib30BaHME BEKTOPOB  MPHU
JI0Ka3aTENbCTBE TEOPEM CTEPEOMETPUMU.

JInsi BHEAyOWUTOPHBIX 3aHATHH CTYJEHTaM Hapsay C pElIeHueM 3aj1ad U
BBITIOJTHEHUSI MPAKTUYECKUX 3aJaHUl MOXKHO MPEIJIOKUTh TEMbl MCCIEIOBATEIBCKUX U
pedepatuBHBIX pPabOT, B KOTOPHIX BMECTO CEpUM OTIAEIBHBIX MEJIKUX 3ajlad |
yIpaXHEHUH MpeajiaraloTcsl CIOKETHbIE 3aJjaHusi, TpeOylollue IJIUTENbHOU padoThl B
paMKax OJIHOM MaTeMaTUYeCKOM cuUTyalluu. OTH TEeMbl MOTYyT OBITH  Kak
WHJUBUYaJIbHBIMU 33/JaHUSIMU, TaK WU TPYNIOBBIMU JJIsI COBMECTHOTO BBINOJHEHUSA
UCCIIEJOBAHUS.

Temut pechepamos (00Kk1a008), uccied0068amerbCKux nPoOeKmos

* HenpepriBHbie apo0H.

* [IpuMeHEHUE CIIOKHBIX MTPOIEHTOB B SAKOHOMHUUYECKUX pacueTax.

* TlapannenbHOE NPOEKTUPOBAHUE.

* CpenHue 3HAYCHHS U UX IPUMEHEHUE B CTATUCTHUKE.

* BekTopHoe 3aaHue NpsIMbIX U TUIOCKOCTEW B MPOCTPAHCTBE.

+ Clio)xeHre rapMOHHYECKHUX KOJeOaHmi.

» I'paduueckoe pelieHre ypaBHEHHI U HEPABEHCTB.

* IIpaBuibHBIE U NTOTYIIPAaBUIIBHBIE MHOTOI'PAHHUKMU.

* KoHnueckHe CeUeHHs U UX IIPUMEHEHHUE B TEXHUKE.

* Tlonarue nuddepeHnuana u ero NpUIOKCHHS.

* (Cxembl HOBTOPHBIX HCTIBITAaHUN bepHymm.

* HccnenoBanue ypaBHEHHUM M HEPABEHCTB C TApaMETPOM
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaepkaHusi 00IIe00pa3oBaTeNbHOM  y4eOHOW  JTUCHUIUIUHBI
«Maremartuka» B nipezaenax ocBoenust OIIOIT CIIO na 6a3e 0cHOBHOTO 00111ero 00pa30BaHHUs C
MOJIyYEeHHUEM CpeJIHEro 001Iero o0pa3oBaHusl MakCUMallbHasl yueOHasi Harpy3ka 00y4Jaronuxcs
no cnemuansHoctn  21.02.14 «Mapkueiaepckoe neno» cocrtabisierT: 351 uwac, u3 Hux
aynutopHas (00s13aTesbHas ) Harpy3ka o0yJaromuxcs, BKIoYas MpakTUYecKue 3ausaTus, — 234
yaca; BHeAyIMTOpHAsl caMOoCTosITeNbHAs paboTa cTyaeHToB — 117 9acos.

TEMATHUYECKUM IJIAH
No | HazBanue paszaenos, Tem. KomnuectBo | KomnuectBo | KonmnuectBo | KonnuectBo
4acoB yacoB JI[13 | KOHTPOJIBHBIX | CAMOCTOSITEIBHBIX
pabot pabot
1 | Benenue. 12 2 1 6
Pa3BuTre noHsTHS O UKCIIe
2 | Kopnu, crenenu u gorapudmol 28 13 1 14
[IpsiMBIE M TIIOCKOCTH B 20 15 1 10
IIPOCTPAHCTBE
4 | KomOunaTopuka 12 6 1 6
5 | OCHOBBI TPUTOHOMETPHUHU 31 22 1 15
6 | ®ynkuuu u rpaduxku 18 6 1 9
7 | Hauama MateMaTuuecKkoro 24 10 1 12
aHaJM3a
VYpaBHEHHUS 1 HEPABEHCTBA 20 9 1 10
9 | KoopauHaTel 1 BEKTOPBI 16 13 1 8
10 | MaTerpan u ero npuMeHeHUe 15 9 1 8
11 | MHOrOrpaHHUKH U KPYTJIbIe 26 1 13
Tena
12 | DnemeHThI TEOPUU 12 7 1 6
BEPOSITHOCTEH U
MaTeMaTH4YeCKOU CTAaTUCTUKH
Hroro 234 115 12 117
Bueayauropnasi caMmocTosTe bHas paboTta
[ToaroToBka BBICTYIJICHHI MO 3aJaHHBIM TeMaM, AOKIAA0B, pedeparoB, 3cce, 117
WHIUBUAYAIBHOTO MPOEKTa C HCIOJIb30BaHHEM HWH()OPMAIIMOHHBIX TEXHOJIOTUN U
Ap.
[IpomexyTouHas aTTectanus B popme sK3amMeHa
Bcero 234 115 12 117
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JESTEJbHOCTHU

CTYJEHTOB

Coaepixkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/JI0B AeSITEJIbHOCTH CTYIeHTOB (Ha
YPOBHE YueOHBIX J1eiicTBHI)

BBenenne

O3HakOMJICHHE C POJIBI0 MAaTEeMAaTHKU B HayKe, TEXHUKE, JKOHOMUKE,
HH¢OpMﬂHHOHHHX TEXHOJIOTUAX n HpaKTquCKOﬁ ACATCIIbHOCTH.
O3HakOMJICHHE C MEIsIMH M 3aJadaMyd  HW3y4eHUST MAaTeMaTHKH TIpU
ocBoenunu npodeccuii CI1O u cnenmansuocteit CITO

AJITEBPA

PazBurue
qucjie

IMNOHATHUA 0

Boinonnenue apudmMerndeckux ASWCTBUN HaJ YUCIAMHU, COYeTasl YCTHbBIE
Y IUCbMEHHBIE TPUEMBI.

Haxoxxnenne mnpuOMMIKEHHBIX 3HAYEHWW BEIMYMH U TOTPEUTHOCTEH
BbIYMCIIEHUN (aOCONMIOTHOM M OTHOCHTENBHOM); CpaBHEHHE YHCIOBBIX
BBIPAKEHUI.

Haxoxpaenue omuOok B peoOpa30BaHUSIX U BBIUUCIEHUAX (OTHOCUTCS KO
BCEM ITyHKTaM MPOTrpaMMbl)

Kopun, CTeNeHH,

Jorapu@msl

O3HakoMJIEHHE C TIOHSITUEM KOPHS K- CTENEHH, CBOMCTBAMHU pPaJIMKaIoOB
Y MpaBUJIaMU CPABHEHUSI KOPHEH.

DopmyUpoBaHUE ONIPEIEICHUS KOPHS U CBOMCTB KOpHEW. Briuncienune u
CpaBHEHUE KOpPHEH, BBINIOJHEHUE MPHUKUIKK 3HAYEHUS  KOPHS.
[IpeoOpazoBanue YHCIOBBIX M OYKBEHHBIX BBIPOXCHHUH, COICpPIKAITUX
paavKabl.

Brimonmnenune pacdetoB 1o (dopmyrnaMm, COACpIKAIIUM  paIdKaIbI,
OCYIIECTBJISIE ~ HEOOXOJMMBIE  TIOJCTAHOBKM W IIpeoOpa3oBaHUS.
Onpenenenre paBHOCUIIBHOCTH BBIpAKEHUW C pajaukaiamu. PerieHue
MppalMOHAIIbHBIX YPaBHEHUM.

O3HaKOMJICHHE C IOHITHEM CTCIICHM C JICHCTBUTEIBHBIM ITOKA3aTEJICM.
HaxoxneHne 3HAYeHMH CTENEHW, WCIOJB3Ys TP  HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anuchiBaHUE KOPHS 7N-M  CTENEHW B BHAE CTENCHH C JAPOOHBIM
MoKa3aTeJIeM U Ha00OpOT.

dopmynMpoBaHUE CBOMCTB  CTEIEHEW. BbluucineHune creneHen ¢
palMOHAJIBHBIM MTOKAa3aTeJIeM, BBIITOJIHEHUE TPUKUIKY 3HAUYCHUS CTEIICHH,
CpaBHEHHUE CTETICHEH.

[IpeoOpa3oBanre 4YUCIOBBIX W OYKBEHHBIX BBIPAKEHUH, COJEPKALIUX
CTENEHU, IPUMEHS CBOWCTBA. PellieHne noka3aTenbHbIX YPaBHEHUII.
O3HakoMJIEeHHE C NPUMEHEHHEM KOpHEW M CTENEHEW INpu BbIYMCICHUU
CPEIHHUX, JIEJICHUHN OTPE3KA B «30JI0TOM CEUEHUN». Penenne npukiiagHbix
3a/1a4 Ha CJIOXHBIE MPOLEHTHI

IIpeodpa3oBanue
ajredpanvecKux
BbIpaKeHH

BeimonHenue mnpeoOpa3oBaHMil BBIpOXKEHUH, NpUMEHEHUE (GopMyl,
CBSI3aHHBIX CO CBOHCTBaMM cTeneHedl M jorapudmon. Ompenenenue
o0nacTH  JOMYCTUMBIX 3HA4eHUH  JOrapu(pMHUECKOTO  BBIPAKEHHUS.
Pemienue norapupMuueckux ypaBHeHUN

OCHOBbBI TPUTOHOMETPUHN
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Coaepixkanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH CTYAE€HTOB (Ha
YPOBHE Y4eOHBIX /IeiicTBHI)

OcHOBHBbIC MOHATHSA

N3ydenne paguaHHOro METOJa U3MEPEHUS YIJIOB BpAlllEHUsI U UX CBSI3U C
rpagycHoil mepoil. M3o0paxeHue yrioB BpalleHUs Ha OKPYXHOCTH,
COOTHECEHHE BEIMUYUHBI YIJIa C €r0 PACIOI0KEHUEM.

@opMynTupOBaHUE OIPEICTICHIU TPUTOHOMETPUUECKUX (DYHKIUH s
YIJI0B IIOBOPOTa M OCTPBIX YIJIOB MPSIMOYIOJIBHOIO TPEYrOJbHUKA U
00BsICHEHHE UX B3aUMOCBSI3HU

OcHoBHbIE [IpumeHeHre  OCHOBHBIX  TPUTOHOMETPUYECKUX  TOXKIECTB  JJIs

TPUTOHOMETPHYECKHE BBIUHCIICHUS 3HAUEHUN TPUTOHOMETPUYECKUX (QYHKIUHN MO OJTHOM U3 HUX

TOK1ECTBA

IIpeoOpa3oBanus N3ydyeHne OCHOBHBIX (OpPMYJ TPUTOHOMETPUU: (DOPMYNBI CIOKEHHUS,

npocreimux yIBOEHUs, MpeoOpa3oBaHUs CyMMbl TPUTOHOMETpUYECKUX (YHKUUN B

TPUTOHOMETPUYECKUX MIPOU3BEACHUE U MTPOU3BEACHUS B CYMMY U IPUMEHEHHE NPU BBIUNCICHUU

BbIpPasKeHU 3HAUEHUS! TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOILIEHHUS ETO.
O3HakoMJIEHME CO CBOWCTBAMH CHMMETPHM TOYEK HA EIUHUYHOU
OKPYKHOCTHU U MPUMEHEHHE UX JUIs BBIBOJA (POPMYIT MPUBEICHUS

IIpocreiimmue Pemenune nmo ¢opmynaMm M TPUTOHOMETPUUYECKOMY KPYI'y MPOCTEUIINX

TPUTOHOMeETPUYeCKHe TPUTOHOMETPUUYECKUX YPABHEHUH.

YPaBHeHHUA u|llpumenenne oOmUX METOAOB pelIeHHUs YpaBHEHUH (IIpUBEACHUE K

Hepasencmea JUHEHMHOMY, KBaJpaTHOMY, METOJ Pa3jOoKEHUS Ha MHOXKUTEIH, 3aMEHbI
MEPEMEHHOMN) TIPH PEIICHHH TPUTOHOMETPUYECKHX YpaBHEHUU. YMEHHE
OTMEYaThb Ha Kpyre pEIIeHus MNPOCTEHIINX TPUTOHOMETPUYECKUX
HEPABCHCTB

APKCHHYC, apPKKOCHHYC,| O3HaKOMIIEHHE C IOHATHEM OOPaTHBIX TPUTOHOMETPUUYECKUX (DYHKIHIA.

APKTAHI€HC YUCJIa

N3ydenue omnpeneneHuil apkcuHyca, apKKOCHHYCa, apKTaHT€HCa YHUCIa,
dbopmynupoBaHue UX, H300pakeHHE Ha EAWHUYHOU OKPYKHOCTH,
IPUMEHEHHE IIPU PEIICHUU YpaBHEHHH

®YHKINU, UX CBOUCTBA U TPA®UKH

D yHKIUM.
IlonsiTHe

O3HaKoOMJICHHE C IIOHSATHEM HepeMeHHOfI, InmpuMepamMu 3aBUCUMOCTEH
O(MCKIAY HEPEMCHHBIMU.

HEIIPEPLIBHOCTHU (l)yHKI[I/II/I O3HaKOMJICHHE C TOHSATHEM rpa(l)lzn(a, ONpCACIICHUC IIPHUHAAJICIKHOCTHU

Toukn Trpaduky ¢yHkuuu. Ormnpenenenne 1o Qopmyrne mpocTeiiei
3aBUCHUMOCTH, BHAa ee Trpaduka. Beipaxenue mo ¢opmysne ogHOU
MEPEMEHHOI uepe3 Ipyrue.

O3zHakomiieHHEe C ompeneneHueM (QyHKIuU, GOPMYTUPOBAHHUE €TO.
Haxoxnaenue obnactu onpeenenus u 001acTi 3HaYeHUH PyHKINUN

CpoiicTBa ¢ynknuu.|O3HakoMJIeHHe C TIpuUMepaMH (YHKLIHMOHAJIBHBIX 3aBHCUMOCTEH B
I'padpuueckan pEalbHBIX TPOLECCaX M3 CMEXKHBIX JUCHMIUIMH. (O3HaKOMIIEHHE C
HHTepHpeTanus. JIOKa3aTeIIbHBIMA PACCYXKIACHUSAMU HEKOTOPBIX CBOWMCTB JIMHEWHOH U
IIpumepsl KBaJpaTUUHOM  (YyHKIUH, TMpOBEJCHHWE MCCIEAOBAHUSA  JIMHEHHOM,
(pyHKIHOHAIBHBIX KYCOYHO-JIMHEWHOM, JApOOHO-JIMHEHHON W KBaJpaTWYHOM (DyHKIMIA,
3aBHCUMOCTEH B|nocTpoeHne ux rpaduxos. Iloctpoenue u ureHue rpadukoB (QyHKIMH.

Pe€aJbHBIX IIpoleccax
ABJCHUAX

u|HccnenoBanue GpyHkuuu.

Coaepixkanue o0yueHust

XapaKkTepucTHKA OCHOBHBIX BH/IOB JICATEJIbHOCTH CTYAEHTOB (Ha
YPOBHE Y4eOHBIX /IeiicTBHI)
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CocrasiieHne BUJI0B (DyHKIMI MO JaHHOMY YCIOBHIO, pEIICHHE 3a/1ad Ha
IKCTPEMYM.
Brimonnenue npeodpazoBanuii rpaduka GyHKIuN

OOpaTHble pyHKINHN

Wzyuenune nowamus obpamnou @yukyuu, ONpENeNeHHE BUAA H
nocmpoenue epaguxa odopamuol QyHKyuu, Haxodcoenue ee obLacmu
onpedenenus u odoracmu 3nadenutl. IlpuMeHeHue CBONCTB (YHKIUI TpU
UCCIICIOBAaHNHM  YpaBHEHHH W pENICHWH 33a7ad Ha  OKCTPEMYM.
O3HaKOMIICHHE C TIOHSATHEM CIIOKHOW (DYyHKIIUU

CreneHHble,
NnoKa3areJjibHble,
Jorapugpmuyeckue
TPUTOHOMETPHYECKHE
pyHkuumn.
TPUTOHOMETPHYECKHE
byHkuun

u

OopartHbie

Brruncnenue 3HaueHnit GyHKIUN 110 3Ha4eHUIO aprymenTa. OrnpezeneHue
MIOJIOKEHMSI TOUKH Ha TpauKe 10 ee KoopJAuHaTaM U Hao0OpoT.
Hcnons3oBanue CBOMCTB (yHKIUHN Ui CPAaBHEHHs 3HAYCHUMN CTETICHEH U
norapudmos. IlocTtpoeHne rpauKoOB CTENEHHBIX U JIOTapUPMUUYECKUX
(yHKIMH.

Pemenune nokaszarenpHbIX U Jorapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAaM.

O3HakoMJIeHHE C TOHSATHUEM HENPEPHIBHON Mepuoanyeckoil (yHKINH,
(¢bopMynupoBaHHEe CBOWCTB CHHYyca U KOCHHYyca, IIOCTPOGHHE HX
rpadukoB.

O3HakoMJIeHHE C TIOHATHEM TapMOHUYECKUX KoyeOaHUil M mpuMepamu
rapMOHUYECKHUX KOJeOaHUM 1Jis OMUCaHMsI MPOIIECCOB B PU3UKE U JPYTUX
00JacTsIX 3HaHUS.

O3HakoMJIeHHE C TOHSATHEM pa3pbIBHON MNEpPHOINYECKON (QYHKIUH,
(¢bopMynupoBaHHe CBOWCTB TaHI€HCA M KOTAHI€HCA, IOCTPOCHHE HX
rpauKoB.

[Ipumenenne  CBOWCTB  (QPYHKIMH O CpaBHEHUS  3HAYCHHM
TPUTOHOMETPUUECKUX  (DPYHKLIMHA,  pelIeHUs  TPUTOHOMETPUUYECKHX
ypaBHeHUl. [locmpoenue 2epaguxkoé obpamHuiX MpUSOHOMEMPUUECKUX
@yHKkyuli u onpedeneHue no 2pagukam ux ceotlicms. BpINOIHEHNE
npeoOpazoBaHus rpadUKOB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeaLHOCTH

O3HakoMJIeHHE C TIOHATHEM YHUCIIOBOM MOCJIeI0BaTENIbHOCTH, crioco0aMu
ee 3aJaHusl, BBIYUCICHUSMU €€ WIeHOB. O3HaKOMIeHUue ¢ HNOHAmUeM
npeodena nociedogamenvhocmu. O3HAKOMIICHUE C BBIYMCICHUEM CYMMBbI
OECKOHEYHOTO YHCJIOBOTO psiia HAa TIPUMEpPEe BBIYUCICHUS CYMMBI
0EeCKOHEYHO yOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.
Pemenune 3amau Ha nOpuMEHEHHE (QOPMYNIBI  CYMMBI
yOBIBaIOIIEeH reOMETPUIECKON TPOTPECCUu

OECKOHEYHO

IIpousBoaHas
NpUMeHeHue

u

ce

O3HaKOMJIEHUE C TIOHATUEM ITPOU3BOHOM.

N3ydyenne u dopmynupoBaHue €€ MEXaHUYECKOTO M T€OMETPHUYECKOTo
CMBICJIA, W3YYEHHUE AITOPUTMa BBIYMCIIEHUS NPOU3BOJHOM HA NPUMEPE
BBIUMCIICHUSI MTHOBEHHOW CKOPOCTH U  yrjoBoro koddduiueHta
KacaTeJIbHOM.

CocraBieHue ypaBHEHUS KacaTelIbHOM B 00IIeM BUIE.

Coaepixkanue 00yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB JIEATEJIbHOCTH CTYAEHTOB (Ha
YPOBHE Y4eOHBIX /1eiicTBHI)
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YcBoenue mpaBun  auddepeHIHpOBAHUS, TAONUIBI  MPOW3BOIHBIX
JJIEMEHTAPHBIX ~ (QYHKIUH, TpuMeHeHue i JudQepeHInpoBaHUS
(GyHKUIUH, COCTaBJIEHUS ypaBHEHUsS KacaTelabHOW. M3ydenume Teopem o
CBSI3U CBOWCTB (DYHKIIMH U TPOU3BOIHOMN, GOPMYIHUPOBKA UX.
[IpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIENOBAaHUS — (DYHKIHH,
3aJIaHHO# (POPMYITOH.

YcTaHoBIIeHHE CBS3U CBOMCTB (PYHKIIMU U IPOU3BOJAHOM IO UX rpaduKam.
[IpumeHeHne MpPOM3BONHOM JUIA pPEIICHMS 3aJad  Ha HAXO0XKJICHHE
HanOOJIBIIIET0, HANMEHBIIIET0 3HAYCHHS U Ha HAXOXKACHUE SKCTPEMYMA.

IlepBooGpa3nasn
HUHTerpaJ

O3HakoMJIeHHE C TMOHATUEM HHTErpaja U IepBooOpa3Hoi. M3yuenue
IIpaBUJIa BEIYMCIIEHUS TepBo0Opa3Hoii U Teopembl HptoTrona—JleliOHua.
Pemrenue 3aga4u Ha CBsI3b MEPBOOOPA3HON M €€ TPOU3BOHOM, BEIYUCIICHHE
epBoOOpa3HOM AJisl JaHHON (QYHKIIMHU.

Pemenue 3amau Ha mpuMeHeHUe UHTETpasia Uil BBIYUCIECHUS PU3NYECKUX
BEJIMYMH U TUIOIIAJIEH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsi M CHCTEMBbI
ypaBHenuii HepaBencrBa
U CHCTeMbl HEPABEHCTB C
JABYMSI NlepeMeHHbIMU

O3HakoMJIeHHE C MPOCTEHIINMU CBEJICHUSMU O KOPHSX alredpanveckux
YpaBHEHUH, NOHATUSAMHU UCCIEAOBAHUS YPABHEHHUI U CUCTEM YPaBHEHUM.
N3ydyeHne Tteopun paBHOCHUIBHOCTH YpaBHEHHMM M €€ MPUMEHEHUS.
[loBTOpeHue 3amucu peleHus CTaHIAPTHBIX YpaBHEHUH, MPHEMOB
npeoOpa3oBaHMs ypaBHEHUH JJIsl CBEJCHUSI K CTAHIAPTHOMY YpaBHEHHUIO.
Pemienne  panmoOHaNBbHBIX, HUPPALUOHAIBHBIX,  IOKA3aTEIbHBIX
TPUTOHOMETPUYECKUX YPABHEHUU U CHCTEM.

Hcnons3oBanue cBOKUCTB U rpaduKoB PyHKIMMA /IS PEIICHHUS YpPaBHCHUH.
[ToBTOpEHNE OCHOBHBIX MPUEMOB PEILICHHS CUCTEM. PerieHue ypaBHEHHI
C MPUMEHEHUEM BCeX MPHUEMOB (pa3loKeHHs Ha MHOKUTEJH, BBEICHUS
HOBBIX HEM3BECTHBIX, MOJCTAHOBKH, TPaUUECKOT0 METO/1a).

Pemenue cucteM ypaBHEHMI C NPUMEHEHHEM pA3IMYHBIX CIOCOOOB.
O3HakomJieHHEe C OOLIMMHU BOMPOCAMM PELICHUS HEPAaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB U IpauKOB (PYHKIUI IPU pellIeHUH HEPaBEHCTB.
Peurenne HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3JIMYHBIX
CIOCO0OB.

[IpuMeHeHre MaTeMaTUYeCKUX METOJOB JUIsl PEIICHHS COJEPIKATEIbHBIX
3a/1a4 U3 pa3jMyYHbIX o0yacTeil Hayku M NpakTHkKU. MHTeprnpeTupoBaHue
PE3YIbTATOB C YUETOM peabHbIX OTPaHUYECHUI

n

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHU

Conepxanue 00yyeHust

XapakTepucTHKA OCHOBHBIX BH/IOB JeITeJIbHOCTH CTYeHTOB (HA
YPOBHe Y4eOHBIX /IeiicTBHI)

OcHoBHBIE
KOMOMHATOPUKH

IMMOHATHHA

N3yuenune mnpaBuia KOMOMHATOPUKHA M TPUMEHEHHE IIpU pPELICHUU
KOMOWHATOPHBIX 33/1a4.

Pemenne KOMOMHATOPHBIX 3ajjady METOJOM Iepedopa M MO MpaBUITY
YMHOKEHUS.

O3HakoMmJIeHHME€ C TOHATHSAMM  KOMOMHATOPHKH:  pa3MElEeHHUSIMH,
COUYETAHUSIMH, NEPEeCTaHOBKAaMU U (QOopMydamMH Ui HMX BBIYMCICHHUS.
OObsicHeHHe W TpUMeHeHHe (OpMyN JUIsL BBIYMCICHUS pa3MElleHUH,
NIEPECTAaHOBOK M COYETAaHUN MNpU pemeHun 3agad. O3HaKOMIIEHHE C
6unomom HprotoHa u TpeyronbHukoM I[lackans. Pemienue mpakTudeckux
3aJa4 ¢ MCIOJIb30BAaHUEM TOHATHH U IPaBUI KOMOUHATOPUKH
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DJIeMeHTBbI Teopuu
BEPOATHOCTEM

H3ydyeHne  KIaCCHMYECKOIO  ONPENENCHHA  BEPOATHOCTH,  CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEMN.

PaccmoTpenne npumMepoB BBIYMCIICHHs BEpOSTHOCTEN. Pelienne 3anay Ha
BBIUMCIIEHUE BEPOSTHOCTEH COOBITHI

IIpencraBiienne JaHHBIX
(Tabdauubl, AUATPAMMBI,

rpaguku)

O3HakoMJIeHME C MPEACTABIEHUEM  YHUCIOBBIX JAHHBIX U  HX
XapaKTEPUCTUKAMH.

Pemenune mnpakTuueckux 3agady Ha O0OpabOOTKY YHUCIIOBBIX JaHHBIX,
BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUSA

IIpsimble ¥ MI0OCKOCTH B
NPOCTPAHCTBE

@opMyIMpoBKa W NPUBEIACHHUE J0KA3aTEJIbCTB IPU3HAKOB B3aWMHOTO
pacroJIoKeHUsl MPSMBIX U IUIOCKOcTed. Pacno3HaBaHue Ha uepTexax M
MOJENSAX PpA3IUYHbIX CIIy4aeB B3aMMHOTO pACIOJIOKEHUS MPSIMBIX H
IJIOCKOCTEN, ApryMEHTHPOBAHME CBOMX CYyXIEHHH. DPOpMynHpoBaHUE
OTpeJieNIeHUH, MIPU3HAKOB u CBOIICTB napajuIeIbHbIX u
MEPIEeHIUKYIIPHBIX MIOCKOCTEH, TBYTPAHHBIX U JIMHEWHBIX YIJIOB.
BoinonHeHne MOCTpoeHMsT YIVIOB MEXKIY MPSAMBIMH, MNpSIMOH U
IJI0CKOCTBIO, MEXKIY MJIOCKOCTSAMHU 110 OIMCAHUIO U Paclio3HaBaHHE MX Ha
MOJIENISX.

[IpumeHeHre NpPU3HAKOB U CBOMCTB pACHOJIOXKEHHUS MPSAMBIX M IUIO-
CKOCTEH IpH PELICHNH 3a/1a4.

N300paxkenne Ha pHUCYHKaX M KOHCTPYMPOBAHHE Ha MOJENAX Iep-
MEHAUKYISIPOB U HAKIOHHBIX K IJIOCKOCTH, MPSIMBIX, MapaliebHbIX
IJIOCKOCTEH, YIJIOB MEXAY MPSAMOW M TUIOCKOCThIO UM 00OCHOBaHHE
MIOCTPOECHHUS.

Pemrenne 3a1au Ha BBIYMCIEHHE F€OMETPUYECKUX BeIWYUH. OnMChIBaHUE
paccTosiHUA OT TOYKHU /0 IUIOCKOCTH, OT IPSIMOM 1O IJIOCKOCTH, MEXIY
IJIOCKOCTSIMH,  MEXAY  CKPEUIMBAIOIIMMUCSA  OPSIMBIMH,  MEXIY
MIPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

@opMynHpOBaHHE M JOKAa3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeM cyiecTBOBaHUs, CBOMCTBA).

N300paxkenue Ha yepTexkax U MOJAEISAX PACCTOAHUS U 0OOCHOBAHHE CBOMX
cyxkaeHui. OmnpeznesieHHe U BBIYUCIEHUE PACCTOSHUN B IMPOCTPAHCTBE.
[Ipumenenue GpopmyI U TeOpeM IUIAHUMETPUU IJIs PELICHUS 3aa4.
O3HakoMJIEHHE C IOHATUEM MApaJUIEIBbHOIO IPOEKTUPOBAHUS U €0
cBoiicTBamMu. Dopmynuposanue meopemvl 0 NAOUAOU

Conepxanue 00yyeHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB J1eITeJIbHOCTH CTYeHTOB (HA
YPOBHe Y4eOHBbIX /1eiiCTBHI)

OpPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[IpumeneHue Teopuu 111 000CHOBAHUS OCTPOCHUHN U BHIYHUCIICHUH.
ApPryMeHTHpOBaHUE CBOUX CYKJIEHUI O B3aUMHOM PACIIOI0KEHUH
IPOCTPAHCTBEHHBIX (pUTyp

MHOrorpaHHHuKH

Onucanne M XapakTEpUCTUKA PA3JIMYHBIX BHJIOB MHOTIOI'PDAHHUKOB,
NIEPEYUCIIEHUE UX DIEMEHTOB U CBONCTB.

N300paxkxeHne MHOTOIPDAaHHMKOB M  BBINOJIHEHHE TIOCTPOCHUS Ha
U300pAKEHUSIX U MOJIENISIX MHOTOTPAHHUKOB.

Bbrunicnenue JIMHEHHBIX D3JEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMeHTUPOBAHUE CBOUX CYXKJEHHUH. XapakTepucTHKa
U H300pakeHUE CEUYCHMS, pa3eepmku MHO202PAHHUKOS, BBIYMCIICHUE
IJIOLIA/IeN TOBEPXHOCTEN.

IlocTpoenne mpocredimux cedeHuil Kyba, MNPU3MBI, HUPAMUIBL
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[Ipumenenue (HakToB U CBEACHUH U3 TUIAHUMETPHH.

O3HakoMIIeHHE C BUJAMU CUMMETPHUIl B MPOCTPAHCTBE, (POPMYINPOBAHUE
OIIPENEIICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU TeEJl BPALICHUS U
MHOT'OTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHUH IpU peuieHuu 3anad. Mcnoss3oBanue
OpUOOPETEHHBIX 3HAHUW JUISI  HUCCIENOBaHMS M MOJEIMPOBAHUS
HECJIOKHBIX 3a/1a4.

N300pakeHne OCHOBHBIX MHOTOTPAaHHMKOB U BBIIIOJIHEHUE PUCYHKOB IO
YCIOBUSM 3a7a4

Tera w®  noBepxHOCTH
BpallleHHsA

O3HakoMJieHME C BHJAaMU TeJl BpalleHus, (OPMYJIUPOBAHUE UX
OIIPENIETICHUI U CBOMCTB.

@opMyIMpPOBaHUE TEOPEM O CEUEHHH IlIapa IJIOCKOCTbIO U IJIOCKOCTH,
KacaTelbHOM K cdepe.

XapakTepucTuka U u300pakeHHe TeJl BPaIlleHUs, UX Pa3BEPTKHU, CEUCHUSI.
Pemenune 3aay Ha NOCTPOCHUE CEYEHUM, BEIYMCIICHUE JITMH, PACCTOSIHUM,
yraoB, momanei. I[IpoBeneHue mo0Ka3aTeNbHBIX PACCYKACHUM TpPH
pelIeHNH 3a1au.

[IppuMeHeHre CBOMCTB CHMMETPHM MpW pEUIEHWM 3a/Jad  Ha Teja
BpalleHHs], KOMOMHAIIUIO TEJI.

N300pa’keHne OCHOBHBIX KpPYIJIBIX TeJl W BBIIOJHEHUE PUCYHKA I10
YCIIOBUIO 3aJ1a41

HN3mepenus B reomeTpun

O3HakoOMJIEHHE C TIOHATHAMH IUIOIIAAM KW O00BbeMa, aKCHOMaMHA U
CBOMCTBaMHU.

Pemienne 3amay  Ha BBIYMCIICHHWE IUIOMIAJEH TUIOCKHX QUTYD C
MMPUMEHEHHEM COOTBETCTBYIOIIMX (OpMYT M (PAKTOB U3 TJIAHUMETPHH.
N3ydenne TeopeM O BBIYHCICHHH OOBEMOB NPOCTPAHCTBEHHBIX TeET,
peleHue 3amad  Ha TMPUMEHEHHE (QOpMyST BBIYUCICHHUS OOBEMOB.
N3yuenne ¢opmyn Ui BBIUMCIACHUSA IUIOMIAACH  MOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€J BPAILICHHUSL.

O3HaKOMJIEHHE C METOJIOM BBIYHCIICHHS TUIOIIAJNA MOBEPXHOCTU C(hEpHI.
Pemrenne  3amay Ha  BBIYMCIICHHE IJIOIA el MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

Conep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH CTYA€HTOB (Ha
YPOBHeE Y4eOHBIX JeiicTBUIA)

KoopauHatsl M BEeKTOPBI

O3HaKOMJICHHE C IIOHSITHEM BCKTOpaA. I/I3yquI/Ie ,Z[eKapTOBOﬁ CHUCTCMBbI
KOOpAWHAT B IIPOCTPAHCTBC, INOCTPOCHHUC II0 3aJJdaHHBIM KOOPpAWHATaAM
TOYCK U HHOCKOCTeﬁ, HaXO0XKXJIACHHUC KOOPpAUHAT TOYCK.

Haxoxnenue ypaBHCHI/Iﬁ OKPY’KHOCTH, C(I)epbl, IJIOCKOCTU. Brrunciaenue
paCCTOHHI/Iﬁ MCKAY TOUYKAMH.

I/I3yquI/Ie CBOMCTB BCKTOPHBIX BCIWMYUH, ITPAaBUJI PA3JIOKCHUSA BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MPAaBUJI HAXOXKICHUA KOOPAWHAT BCKTOpA B
IMPOCTPAHCTBE, IpaBUJI JIeNCTBUI C BCKTOpaMH, 3aJaHHBIMHU
KOOpAWHAaTaAMH.

HpI/IMeHeHI/Ie TCOpUU IIPpU PCHICHHUU 3aJa4 Ha JICCTBUS C BCKTOpPAMH.
I/I3yquI/Ie CKaJIIPHOTO IMPOU3BCACHUA BCKTOPOB, BCKTOPHOTO YPABHCHUA
HpﬂMOfI 1 IIJIOCKOCTH. HpI/IMeHeHI/Ie TCOpHUU IIpU PCIICHHUU 3a4aY Ha
JIENUCTBUS C BCKTOpaMH, KOOp,[[I/IHaTHBII\/'I MCTOH, IMPUMCHCHUC BCKTOPOB
IUIE  BBIYMUCIICHUSA BCJIMYUH YIJIOB U paCCTOHHHﬁ. O3HaKOMIICHUE C
A0Ka3aTCJIbCTBaAMM TEOPEM CTCPCOMCTPUU O B3aMMHOM PACIIOJIOKCHUUN
NpsAMBIX U IUIOCKOCTEH C UCHOJIh30BaHUEM BCKTOPOB.
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHHUYECKOE
OBECIHEYEHUE NPOI'PAMMBI YUYEBHOW TUCIIUTIJIMHBI
«MATEMATHKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A;
I'EOMETPUS»

[Tomemenue KabuHeTa YIOBJIETBOPSIET TpeOOBaHUAM CanurapHo-
snuAeMuoornyeckux npaBuia U HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHo
TUIOBBIM O00OPYJIOBAaHHWEM, YKa3aHHbBIM B HACTOSALIUMX TPEOOBAaHMSAX, B TOM YHCIIE
CHeUaI3uPOBaHHON y4eOHON MeOenbo U CpeicTBaMu OOyuYeHHUs, JTOCTATOYHBIMU JIJIS
BBINIOJIHEHUSI TPEOOBAHUM K YPOBHIO MTOATOTOBKU 00YYaIOLIUXCS.
MarepuaJbHO-TeXHHYECKOE o0ecneyeHne

Peanuzanmss mporpaMMbl  TUCHUILIMHBI  TpeOyeT Hamuuus ydeOHOro KaOuHera
«MareMaTuka.
O0OopynoBaHue yyeOHOro KaOMHETA:

- IOCAA0YHBIC MCCTA I CTYACHTOB,
- pa6oqee MCCTO IIPCTIOaaBaTCIIA,

- JOCKa KJIaCCHas,

TexHUYecKHue cpeacTBa 06V‘I€HI/I$I:

- UIHTepaKTHBHAas npucraBka Mimio Teach npoBoaHas;
- JIOCKa MarHUTHO-MapKepHasi;

- IPOEKTOP;

- IPUHTED JIA3EPHBIN;

CpenctBa 00yueHuUs:

- KOMIUIEKT CTEPEOMETPUUECKUX TeN (AEMOHCTPAIMOHHBIN );
- CTECH/ DKCIIO3UIINOHHBIH.

- 3JIGKTPOHHBIE CpeICTBA 00yUeHHS (BUICODHUIBMBI).
KOMIIIEKT MHCTPYMEHTOB:

- JIMHEHKA;

- TPaHCTIOPTED;
- YTOJIbHUK;

- IUPKYJIb

AKTHBHBbIE U HHTEPAKTHBHbIE GOPMBI U METOIbI 00y4eHHs

[IpuMeHeHne aKTUBHBIX W HMHTEPAKTUBHBIX METOJIOB HA YypOKax MaTEeMaTHKU
MO3BOJISIET (POPMUPOBATH MMO3HABATEIBHBIA HHTEPEC OOYUAIOMINXCS C TETbI0 TOCTHKCHUS
OMpEICNICHHBIX YUeOHO-BOCIIUTATENbHBIX 1I€JIEN U BBITIOJIHEHUSI 00pa30BaTeNIbHBIX 3a7a4 B
pamkax peanuzanuu @I'OC HOBOro MOKOIEHUS.

AKTHBHBIE METO/bI:

o mpoOieMHas JIeKIUs, JEKIHs ¢ 3apaHee 3allJIaHUPOBAHHBIMU OLTMOKAMU;

e DIBpHCTHYECKas Oecena;

o TOMCKOBas JlabopaTopHasi paboTa CTy/IeHTa;
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o yueOHas TUCKYyCCHS;
e caMOCTOsITeNIbHAs paboTa C IUTEPATYPOil;
uzpoewvie
e JIEJIOBas UTPA;
e TEJAroruyecKue CUTYyaIluu;
e TEJaroruyeckue 3ajauu;
Heuzpoevie
e TECTUPOBAHME, KOJUICKTUBHASI MBICIUTEIbHAS 1€ TEIHHOCTD;
NuTepakTHBHBIE METOABI:
1. TBopueckue 3anaHus.
2. PabGoTa B MajbIX IpyIinax.
3. OGyuarolue urpsl.
3.1. PoneBsle.
3.2. JlenoBeble.
3.3. O6pazoBarenbHbIC.
4. Vicnonp3oBaHue OOIIECTBEHHBIX PECYPCOB.
5. CopeBHOBaHHUS.
6. PasmMuHKY (pa3audHOTO poIa).
7. U3yuenue u 3aKkperieHue HOBOro MHPOPMAaIMOHHOTO MaTepuara.
7.1. IaTepakTUBHAS JICKIIUSL.
7.2. CTyAeHT B pOJv NMPENno1aBaTeisl.
7.3. PaboTa ¢ HArJIsiIHBIM ITIOCOOHEM.
7.4. Kaxapiii y9UT KaKa0T0.
7.5. Vcniosib30BaHUE U aHAIIU3 BUJIEO-, AyAUO- MATEPHUAIIOB.
7.6. IlpakTrueckas 3agava, pa300p CUTyaIui U3 MPAKTUKU YUYaCTHHUKA.
Nudopmanunonnoe odecnevyeHue o0yueHust
Ilepeyenb pexkomMeHayeMbIX yueOHbIX u3iaHuii, UHTepHeT-pecypcoB, JONOJIHUTEIbHOM
JINTEPATYyPhI
OcCHOBHBIC HCTOYHHMKHU:

bawmarxos M.HM. Matematuka: y4eOHHUK IS CTYA. YUPSKICHHH cpen. mpod.
obpazoBanus. — M., 2017.-25 mir.

bawmaxos M.M. Matematuka. COOpHUK 3amad TpodHUILHON HAMpaBICHHOCTH:
yae0. mocodue U1 CTyI. yIpexkaeHU cpea. mpod. oopazoBanus. — M., 2014.-25mT.

B mportecce ocBoeHus mporpaMMbl yaeOHOW AUCIUTUITMHBI «MaTemaTuka: anredpa
M Hayajla MaTeMaTU4YeCKOr0 aHaju3a; TEOMETPUS» CTYACHTbl HMEIOT BO3MOKHOCTD
JNOCTYNa K OJJEKTPOHHBIM Yy4eOHbIM MaTepualiaM [0 MaTeMaTUKEe, UMEKIIUMCS B
CBOOOJHOM J0CTyne B ceTu MHTepHET (SJIEKTPOHHBIM KHHUIaM, MPAaKTUKyMam, TECTam,
Marepuanam EI'D u nip.)
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PEKOMEHIAYEMAS JIMTEPATYPA

AJISl CTYA€HTOB

bammakos M.M. MaremaTtuka: y4eOHUK IJisi CTyHd. yUpexAeHUU cped. npod.
obOpazoBanusa. — M., 2017.

bammakos M.M. Maremaruka. COOpHHMK 3aaad mpodUIbHONW HAMpaBICHHOCTH:
yue0. mocodue st CTy. yupexaeHui cpea. npod. oopasosanus. — M., 2017.

bammakos M.M. Maremaruka: anredpa v Hayajia MaTeMaTUYECKOTr0 aHaju3a,
reoMeTpusi: YUeOHUK JJIsl CTYJIEHTOB PO(PEeCCHOHANIBHBIX 00pa30BaTEeIbHBIX
opraiu3auui, ocBauBaromux npopeccun u cneuransuoctu CI10. — M.,2017.

bammakos M.M. Marematuka: anrebpa v Hayajia MaTeMaTUYECKOIro aHaju3a,
reometpusi: COOpHUK 3a/1a4 TpoQUILHON HANIPaBIEHHOCTHU: y4el. mocodue s
CTYJIEHTOB IIpo(heccoHaIbHBIX 00pa30BaTENbHBIX OpraHU3aIui, OCBAMBAIOIIUX
npodeccun u crneunansHocT CI10. — M.,2017.

bammmakoB M.M. Marematuka: anredpa v Hayajia MaTeMaTUYECKOro aHajau3a,
reoMeTpusi: 3aJa4uHUK: y4ueb. mocodue Jijisi CTyJIeHTOB MpodhecCHOHaTBHBIX
o0Opa3oBaTeIbHBIX OpraHU3allfii, OCBAUBAIOUIUX MPOPECCUU U CIIEIUATBEHOCTH
CIIO. — M.,2017.

bammmakos M.M. Marematuka: anrebpa v Hayaia MaTeMaTUYeCKOTro aHaju3a,
reoMeTpusi: DIEKTPOHHBIN y4ueO.- METO/. KOMIUIEKC JIJIsi CTYJIEHTOB
npodeccruoHaIbHBIX 00pa30BaTEIbHBIX OpraHu3allfil, OCBAUBAIOUIUX MPOPECCUU U
cnermuanbHocT CIIO. — M., 2017.

I'yce B.A., I'puropses C.I'., MBonruna C.B. MaremaTuka: aire6pa u Hadana
MaTEMaTUYECKOTO aHaJIu3a, TeOMETPUsI: Y4eOHUK JUIsl CTYACHTOB
npodeccroHaIbHBIX 00Pa30BaTENIFHBIX OPTraHU3allNi, OCBAUBAIOIINX MPOdECCUu U
cneruanbHocT CIIO. — M., 2017.

Konseun FO.M., Trauesa M.B, ®edeposa H.E. u Op. Matematuka: anredpa u
Hayaja MaTeMaTH4ecKoro aHainu3a. AnreOpa W Hauaja MaTeMaTUYeCKOTO aHalln3a
(6a30BbIit U yrayosenaslid yposau). 10 kimace / mox pen. A.b.JKwmwxkaenko. — M., 2014.

Konseun IO.M., Tkauesa M.B., ®@edeposa H.E. u op. Maremartuka: anrebpa u
Havaja MaTeMaTHYecKoro aHainm3a. Anredpa W Hauyajga MaTeMaTUYeCKOTro aHainu3a
(6azoBbIii 1 yrayOneHHsIid ypoBar). 11 kinace / mox pen. A.b.XKwmwkuenko. — M., 2014.

Juis npenoxasaresei

06 o6pazoBanuu B Poccuiickoit @enepanuu: dhenep. 3aKoH OT
29.12. 2012 Ne 273-®3 (B pen. ®eaepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®@3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3ak0oHOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

[Ipuka3z MunuctepctBa 00pazoBanus U Hayku PD ot 31 nexabps 2015 . N
1578 "O BHeceHnH U3MEeHEHUM B peaepalibHbIN rOCy1apCTBEHHBIN
00pa3zoBaTeNbHBIN CTaHAAPT CPEIHETO 00111eT0 00pa30BaHus, YTBEPKACHHBII
npuka3zoM MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 r. N413.
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[Ipuka3 MunucrepctBa oOpa3zoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPKIECHUU (PeAepajbHOTO TrOCYAapCTBEHHOr0 00pa30BaTENbHOIO CTaHJAApTa CPEIHETO
(mosHOT0) 0011IeTO 00PA30BAHUS.

[Ipuka3 MunucrepctBa oOpa3zoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnn wu3MeHeHud B Ilpukaz MunucrepctBa oOpa3zoBaHus M Hayku Poccuiickoi
®deneparuu ot 17.05.2012 No 413 «“O06 yTBepkaeHUM PefepabHOTO TOCYIapCTBEHHOTO
00pa3oBaTEeILHOTO CTaHapTa CpeaHEro (MOTHOT0) O0IIero 00pa3oBaHus .

[Tucemo [lemapraMeHTa TOCYAapCTBEHHON TOJUTUKUH B cdepe MNOATOTOBKHU
pabouux kaapoB u 11O MunuctepcrBa oopazoBanust 1 Hayku P® ot 17.03.2015 Ne 06-
259 «PexomeHnmanuu MO OpraHU3alMy TOJYYEHUS CpeAHEero oOuiero oOpa3oBaHUs B
npenenax OCBOEHHS 00Opa3oBaTeNbHBIX MPOrpaMM CPEAHEro MNpodeccHOHaIBLHOrO
oOpa3zoBaHus Ha ©0a3e OCHOBHOro 0OOIIEro oO0pa3oBaHUsi C Y4YeTOM TpeOoBaHUM
(denepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB UM  MOJy4aeMoi
npodeccuu UM CIeUaibHOCTU CPEAHEr0 MPodheCcCUOHATBHOTO 00Pa30BaHUS».

[IpumepHast ocHOBHasi 0Opa3oBaTesibHas MPOrpaMMa CpeaHero o0IIero
oOpazoBaHus, 000peHHas pereHrueM (enepaabHOTO Y4eOHO-METOAMIECKOTO
oOBeuHEeHus 1o 001IeMy 00pa3oBanuio (MpoTokoi oT 28 utoHs 2016 r. Ne 2/16-3).

bawmarxos M.M. Marematuka: KH. JJIsl TIpenojaBaTessi: MeToa. mocodue. — M.,
2013

bawmaxoe M.U., Ivicanos III.H1. Metoguyeckoe MmocoOHe Ijs MOATOTOBKH K
EI'D. — M., 2014.

UHTEPHET-PECYPCHI

www.fcior.edu.ru  (MHpopmarmoHHble, TPEHUPOBOYHBIE M  KOHTPOJBHHBIE
MaTepHuaJbl).

www.school-collection.edu.ru (Enunasi xomuiekiiuu nugpoBbIX 00pa3oBaTeIbHBIX

pecypcoB).
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