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IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma  0011€00pa3oBaTebHOM  Y4EOHOW  JUCHUIUTUHBI  «MaremaThka
npelHa3HaYeHa /i1 M3y4YeHUs MaTeMaTUKU B MPO(EeCcCHOHANBHBIX 00pa30BaTEIbHBIX
opranuzanusx CIIO, peanusyroomux o0pa3oBaTeIbHYI0 MPOrPaMMYy CpPEIHEro OOIIEro
oOpa3zoBaHusl B TpelieJlaX OCBOEHHUS OCHOBHOM MpO¢eCcCHOHATBLHON 00pa3oBaTEIbHON
nporpammbl  CITIO (OIIOIT CIIO) Ha 6a3e OCHOBHOrO o00mIero oOpa3oBaHus MpU
MOJATOTOBKE CHEUUATMCTOB CPEAHETO 3BEHA.

Pabouas mporpamMMa y4eOHOM AMCHUILIMHBI pa3paboTaHa Ha OCHOBE MPUMEPHOMN
nporpaMMbl  00meoOpa3oBaTesibHOM  yueOHOM — mucruruiuHbl  «Matematukay — Ais
poeCCHOHATIBHBIX 00pa30BaTeIbHBIX oOpraHu3anuii. PekoMeHnmoBano dDemepaibHBIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «@DenepaibHblii HMHCTUTYT pPa3BUTHS
o0OpazoBaHUs» (PIAY «DUPO»).

Coneprkanue mporpammbl «MaTeMaTHKay HAIMPaBiICHO HA JOCTHKEHHUE CIEAYIOIINX
neJei:
. oOecrieueHrne CPOPMUPOBAHHOCTH MPEACTABICHUM O COIHMAIBbHBIX, KYyJIbTYPHBIX H
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTEMAaTUKHU;
* obecrnieueHre chopMUPOBAHHOCTH JIOTUUECKOT0, aJITOPUTMUIECKOTO U MATEMATHYECKOTO
MBIILICHUS;
. obecrieuenre cHOPMUPOBAHHOCTH YMEHUW TMPUMEHATH TMOJYYCHHBIC 3HAHHUS TIPH
PEIICHUH Pa3INYHBIX 33]1a4;
* oOecrieueHue C(HOPMUPOBAHHOCTH TIPEACTABICHUM O MaTEeMaTUKE KakK YacTH
00IIeYeIIOBEYECKON KYIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM OMUCHIBATH
Y U3y4aTh peajbHbIC MPOIECCHI U SIBJICHMSI.

B mporpamMmMmy BKIIOUEHO conaep)KaHHE, HampaBlIecHHOE Ha (OPMHpPOBAaHUE Y
CTYJICHTOB KOMIIETEHIIMM, He0OXoauMbIX 11t kauecTBeHHOro ocBoeHus OITOIT CITO na
6a3e OCHOBHOT'O 00IIeT0 00pa30BaHus C TIOJYYSHHEM CPEHEro 001Iero 0opa3oBaHusl.



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIIUTIJINHBI
«MATEMATHUKA»

Martematuka siBisieTcs: pyHIaMeHTaIbHOM 0011e00pa3oBaTeIbHON AUCIUILIMHON CO
CJIOKUBIIMMCS YCTOMYMBBIM COJICpKAHUEM W OOMMHU TPeOOBAHUSIMH K TOJATOTOBKE
00yJarommxcs.

OOmue 1enu H3y4yeHUs MaTeMaTHUKA TPAAUIIMOHHO PEATU3yIOTCS B YEThIpEX
HaIPaBJICHUIX:

1) oOmiee mpencraBiieHre 00 UIEAX U METOJIaX MAaTEMaTHKU;

2) HMHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3) oBmameHHE HEOOXOAMMBIMHI KOHKPETHBIMH 3HAHUSIMU U YMCHUSIMU;
4) BocmuTaTEIHLHOE BO3/ICUCTBUE.

[Mpodunmzanus 1eneil MaTeMaTHYECKOTO OOpa30BaHMs OTPa)KaeTCs Ha BBIOOpE
MPUOPUTETOB B OpraHU3aLUM Y4YEOHOW JAesaTeNbHOCTH oOyuaromuxcsa. BwiOop menei
CMEIIaeTcss B IMparMaTU4eCKOM HampaBlIEHUU, MPEAYCMATPUBAIOIIEM YCUJICHUE U
pacHIMpeHue NPUKIAJHOTO XapaKTepa H3yUYeHHs] MaTeMAaTUKH, MPEUMYIEeCTBEHHON
OpHEHTAIIMU Ha aJTOPUTMHUYECKUIN CTHIIb MO3HABATEIHHOM JIEATEIbHOCTH.

W3yyenue wmaTeMaTUKH Kak MpoQMIbHOW 0011e00pa3oBaTeibHON  yuyeOHOM
JTUCIUIUINHBI, YUYUTHIBAIONIEH crnenuduky ocBauBaembix cryaeHtamu npodeccuit CIIO,
o0ecrieunBaeTcs:

* BBIOOPOM paA3JIMYHBIX MOJXO/I0B K BBEJICHHUIO OCHOBHBIX MTOHSITHH;

. dbopMUpOBAHUEM CHUCTEMBl Y4eOHBIX 3aJaHuil, oOecneuuBaromux 3PHEKTUBHOE
OCYILIECTBJICHUE BHIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;
. oOoraieHueM CIEeKTpa CTUJIEH y4eOHOW IeATEIbHOCTH 3a CUET COTJIAaCOBAaHUS C

BEIyIIMMH  JCSTEIbHOCTHBIMU  XapaKTEepUCTHKaMU  BbIOpaHHOW  mpodeccun  /
CHEUATbHOCTH.

[IpogunbHas cocTaBisiomas oOTpaxaeTcss B TpPeOOBAHMUSIX K TMOJATOTOBKE
00y4JaroImmxcs B YaCTH:

* 001LIel CHUCTEMbI 3HAHUM: COJEpPKATENIbHbIE PUMEPHI UCIOIb30BAaHUS MaTEMAaTUYECKUX
UJel 1 METOJI0B B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

* YMEHMI: pa3anyure B ypoBHE TPEOOBAHUH K CIOXKHOCTU NPUMEHSEMbIX aJrOpPUTMOB;

* MPAKTUYECKOTO MCMOJIb30BaHUS MPUOOPETEHHBIX 3HAHUM U YMEHUN: UHIUBUAYATHHOTO
yueOHOro  ombiTa B TIOCTPOGHHMM  MaTeMAaTUYECKUX  MOJENeH,  BBITOJIHEHUU
HCCIIEI0BATENBCKUX MTPOEKTOB.

Takum 00pazom, peanuzanus cCoAep:KaHus y4eOHOW TUCHUIUIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTUK Y4eOHOU pabOThl, 3aBUCSIIMX OT
npoduns npodeccuoHaTbHOTO 00pa3oBaHUs, TMOJYYEHHUS OIbITa HCIOJIH30BAHUS
MaTeMaTUKUd B COJAEPXKATEIbHBIX M NPO(PECCHOHANBHO 3HAYUMBIX CUTyalUsiX IO
CpaBHEHUIO € (HOPMATBHO-YPOBHEBBIMU PE3YIbTATUBHBIMU XaPAKTEPUCTUKAMU OOYUEHHS.

Copnepxanve y4eOHOM TUCUMIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMU
coJiepKaTeIbHBIMU JTUHUSMU O0YYEHUSI MAaTEMATHKE:

* anreOpanyeckas JIMHUSA, BKIIOYAIOIAsi CUCTEMATH3AIMI0 CBEICHUN O YHCIaX; U3yYeHHe
HOBBIX U 0000IIEHNE paHee U3YUYEHHBIX orepainuil (BO3BEJCHHE B CTENECHb, U3BJICUCHHUE
KOpHsI, JorapudMupoBaHue, CUHYC, KOCUHYC, TAaHI'€HC, KOTAaHI€HC M OOpaTHbIE K HUM);
M3y4YCHHE HOBBIX BHUJOB YHCIOBBIX BBIPAKEHUH U (QOPMYJ; COBEPILIEHCTBOBAHHUE
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MPAKTUYECKUX  HABBIKOB U BBIUYUCIUTENIBHOW  KYJIbTYpPbl,  pacUIUpeHUE U
COBEPILIEHCTBOBAHKE AIre0OpanvecKkoro ammapara, copMHUpPOBAaHHOTO B OCHOBHOM HIKOJIE,
U €r0 IPUMEHEHHUE K PEIICHUI0 MaTEMAaTHYECKUX U MPUKIIAHBIX 3a]1ay;

* TEOpPETUKO-(QYHKIIMOHAJIbHASL JIMHUSA, BKIIOYAION[As CUCTEMATH3alMI0 M PACIIUPEHUE
cBelleHUH O (YHKUUAX, COBEPIICHCTBOBaHUE TpadUueCKUX YMEHUN; 3HAKOMCTBO C
OCHOBHBIMU HJIESIMH U METOJAMU MaTEMaTUYECKOIro aHajiu3a B 00beMe, MO3BOJISIONIEM
UCCJIeIOBAaTh JJeMEHTapHble (YHKIMM W peliaTh MPOCTEHIINEe TIeOMETPUUYECKUE,
(bu3UYecKue U Apyrue MPUKIaIHbIC 3a/1a49K;

* JIMHUSI yPaBHEHHM UM HEPABEHCTB, OCHOBAaHHAs HA MOCTPOCHUU U UCCIEIOBAHUU
MaTeMaTUYECKUX MOJEIEN, IIepECeKaromascs c anredpanveckon 51
TEOPETUKOPYHKITMOHATBPHON JIMHUSIMU U BKITFOYAOIIAs Pa3BUTHE W COBEPIICHCTBOBAHUC
TEXHUKHA anreOpandecKux NpeoOpa3oBaHUN IS pEIICHUS YpPaBHCHHM, HEPABEHCTB H
cucteM; (OpMUpPOBaHME CHOCOOHOCTH CTPOUTh U  HCCIEN0BaTh  IPOCTEHIIHE
MaTeMaTUYECKUE MOJEIU MpPU PEIICHUM NPUKIAIHBIX 3a/ad, 3aJad U3 CMEXKHBIX U
CHEUHUAIIbHBIX AUCHUILINH;

* FEOMETpUYECKas JIMHUS, BKIIFOYAIOIAsl HATJISAIHbIE MTPECTABICHHS O IPOCTPAHCTBEHHBIX
durypax W H3ydyeHHE HUX CBOMCTB, (POpMUpOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXEHUs, Pa3BUTHE CIOCOOOB T'E€OMETPUUYECKHX H3MEPEHUH, KOOPJIWHATHOTO U
BEKTOPHOT'O METOAOB JJIsSl PEIICHUS] MATEMAaTUUECKUX U IPUKIIAIHBIX 33/1a4;

* CTOXaCTHUYECKas JIMHUS, OCHOBaHHAasi Ha Pa3BUTHM KOMOWHATOPHBIX YMEHUI,
MPEJCTABICHU O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPY’KAIOIIEro
MHUpa.

B TemaTuyeckoM IiaHe mporpaMMbl y4eOHBIA Marepual MpeacTaBieH B ¢dopme
YepeayIIIerocsi pa3BepThIBaHUSI OCHOBHBIX COJIEPKATEIbHBIX JIMHUN (anreOpandeckon,
TEOPETUKO-(PYHKIIMOHATILHOM, ypaBHEHUI 151 HEPABEHCTB, F€OMETPUYECKOM,
CTOXACTUYECKOM ), YTO MO3BOJISIET THOKO MCTOJIb30BATh UX PACIOJIOKEHUE U B3aUMOCBSI3b,
COCTaBJISITh pabOuMii KaJeHAApHBIN TUIaH, MO-pa3HOMY 4Yepenysl yuyeOHbIe TeMbl (TJIaBbl
y4ueOHMKA), Yy4YduTbIBag TpoPmwib MpoPEeCcCHOHATBHOTO 00pa3oBaHus, cCHenuduKy
ocBauBaemoi mpodeccun CIIO, rmyOuHy u3ydeHUsT Marepuaia, YpOBEHb MOJATOTOBKHU
CTYZI€HTOB 11O MPEIMETY.

[Ipennaraempie B TEMaTHYECKOM TIUIaHE pa3Hble OOBEMBI Y4e€OHOTO BpPEMEHH Ha
M3y4eHUE OJHOU M TOM K€ TEMBbI MCHOJB3YIOTCS JUIsl BBITIOJHEHUS PA3JIMYHBIX YUEOHBIX
3amanuii. Tem caMbIM paznudus B TPeOOBaHUSX K pe3yibTaTaM OO0YUYEHUS MPOSBIISIOTCS B
YPOBHE HaBBIKOB IO PEIICHUIO 3a/1a4 U OIBITE CAMOCTOSITEILHON PaOOTHI.

N3yuenne  ob6mieoOpa3oBaTeIbHON  y4yeOHOM — ITUCHMIUIMHBI — «MaTeMaTtuka»
3aBepIIaeTCs IMOJBEICHHUEM HUTOTOB B (¢opMe HK3aMEHa B paMKax IPOMEKYTOUHOU
aTTecTallui CTyAEHTOB B Tmpouecce ocBoeHuss ocHoBHOM OIIOIT CIIO ¢ momydeHuem
cpeaHero oo1iero oopa3oBaHus.

B paznene nporpammel «Cojepkanne y4eOHOW NUCIUIIIMHBD) KYPCUBOM BbIJEICH
Marepuall, KOTOPbIM MpU U3yYEeHUU MATEMAaTUKH KOHTPOJIIO HE MOIJICHKUT.



MECTO YYEBHOH JUCIIUIIJINHBI B YYUEEHOM IIJIAHE

VYyebnas  ngucuumiimHa — «Maremartukay — sBISETCS  Y4€OHBIM — TIPEIMETOM
oOs3aTebHONM TpenMeTHON obnactu «Marematuka u uHpopmarukay PI'OC cpegHero
o01ero oOpa3oBaHUsI.

VYyebnas nucuurnianHa «MareMaTrkay U3ydaeTcs B 0011e00pa30BaTeIbHOM ITUKIIE
yuebHoro miana OIIOII CIIO na 6a3e ocHOBHOro 0011ero 00pa3oBaHMs C MOTYyYEHUEM
cpeanero oomiero oopazosanus [I1CC3.

B yuebHOM muiaHe nucuuiuinHa «MaremMaTHKa» BXOIUT B COCTaB  OOIIUX
0011e00pa30BaTeIbHBIX YUCOHBIX AUCIUILINH, (POPMUPYEMBIX U3 00s13aTEIbHBIX
npenMeTHbIx obnacteit ®I'OC cpennero obiero odpasoanus A creruanbHocTa CI1O.



PE3YJIBTATBI OCBOEHUS YYEBHOM JUCITUIIJINHBI

OcBoeHue cojaepxaHusi y4yeOHOM AMCHMIUIMHBI «MatemaTuka» oOecreuynBaeT
JNOCTUKEHUE CTYAEHTAMH CIICYIOLINUX pPe3yibmamaos:
* JIUYHOCMHBIX:
- c(OpMHUPOBAHHOCTH MPEJICTABIICHUN O MaTEMaTUKE KaK YHUBEPCAJIHLHOM SI3bIKE€ HAYKH,
CPEACTBE MOJEIUPOBAHUSA SIBJIEHUIN U MPOIIECCOB, UAEAX U METOJAX MATEMATHKU;
- MOHUMAHWE 3HAYMMOCTM MATEMATHKHA JJISI HAay4YHO-TEXHUYECKOrO Iporpecca,
c(OPMHPOBAHHOCTh OTHOMIICHUS K MaTeMaTHKE KaK K YacTH OOIIeYeI0BEUECKON
KyJIbTYpbl 4€pe3 3HAaKOMCTBO C HWCTOPHEM pa3BUTHS MAaTE€MATHKH, 3BOJIIOLUEH
MaTEeMaTHUYECKHUX UICH;
- pa3BUTHE  JIOTHYECKOTO  MBILUICHMS,  MPOCTPAHCTBEHHOIO  BOOOpayKEHUs,
ANTOPUTMHYECKOW KYJIbTYPhI, KPUTUIHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOAMMOM IS
Oynymieii mpoQecCUOHANbHOW JEATEeNbHOCTH, JUIsl TPOJOJDKEHUs O00pa3oBaHUs U
caMmo00pa3oBaHus;
- OBJIaJICHUE MAaTEMAaTUYECKUMH 3HAHUAMHU U YMEHUSIMH, HEOOXOITMMBIMU B ITOBCETHEBHOMN
KU3HU, JJII OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH W JAUCUUILUIMH
PO EeCCUOHATIBHOTO 1MKJIA, JUIs TOJMydeHHus o0pa3oBaHUsA B OOJACTSIX, HE TPEOYIOIIMX
yrayOJeHHON MaTeMaTUYEeCKOM MOATOTOBKH;
- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BAaHUIO, Ha
MPOTSDKEHUH BCEH JKM3HH; CO3HATEILHOE OTHOIIEHUE K HEIIPEPHIBHOMY 00pa30BaHHUIO KaK
YCJIOBUIO YCIEIIHOM MPpo(dheCcCHOHANTBHOM U O0IIIECTBEHHOM AESTEILHOCTH;
- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIBHOW TBOPUYECKOM M OTBETCTBEHHOM
NS TENbHOCTH;
- TOTOBHOCTb K KOJUIEKTUBHOM paboOTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOW, y4eOHO-UCCIIEIOBATEIILCKON, MPOCKTHON U
JIPYTUX BUJIAX ACSATEILHOCTH;
- OTHOIIIEHUE K MPO(HECCUOHATLHON ACSITEIIbHOCTH KaK BO3MOXKHOCTH YYaCTHS B PEUICHUHU
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATILHBIX MTPOOJIEM;
* MemanpeomMemmubix:
- YMEHHE CAMOCTOSTENBHO OMPEAENATh ILENN JEATEIbHOCTH W COCTAaBIATH ILJIAHBI
NEATEIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATh
NEATEIIbHOCTD; MCIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsI TOCTUKEHHS MMOCTABICHHBIX
mejael W peanu3allid TUIAHOB JICATEILHOCTH; BBIOMpPATh YCICIIHBIE CTPATETHH B
Pa3JIMYHBIX CUTYAIUsX;
- yYMEHHE MPOAYKTUBHO OOINATbCS M B3aUMOJACHCTBOBaTH B IMPOLIECCE COBMECTHOM
NEATEeIbHOCTU, YYUTHIBATh TMO3UIMU APYTUX YYaCTHUKOB JESATEIbHOCTH, A(H(PEKTUBHO
paspeniath KOH(MIUKTHI,
- BJIaJICHUE HaBbIKAMU MO3HABATEJIbHOM, YYEOHO-MCCIEAOBATEICKOM W IPOEKTHOU
NEeSTENbHOCTH, HAaBBIKAMHU pa3pelieHus Mpo0jeM; CIOoCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TIOMCKY METOJOB PpEIICHUS NPaKTHUYECKUX 3a]ay, MNPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;
- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIbHON WH()OPMAIMOHHO-TIO3HABATEIHHON
NEATEeIbHOCTH, BKJIKOYas YMEHHE OPUEHTUPOBATHCS B  PA3IUYHBIX HCTOYHMKAX



uH(pOpMallMU, KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH MHPOPMAIUIO, TTOTYyYAEMYIO
U3 Pa3IMYHbIX UCTOYHUKOB;

- BJIAJICHUE S3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JIOTMMHO M TOYHO HM3JIararh CBOIO
TOYKY 3pEHMs, UCII0JIb30BATh aJICKBATHBIC SI3bIKOBBIE CPELICTBA;

- BJIQJICHUE HABbIKAMHU I[103HABATEIbHON pPEQIIEKCHMM KaK OCO3HAaHHUS COBEPLIAEMBIX
JNEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHUM, I'PAHUL CBOEIO
3HaHUS U HE3HAHMs, HOBBIX ITI03HABATEIIBHBIX 33J1a4 U CPEACTB U1 UX JOCTHKCHUS;

- IEJIEYCTPEMJICHHOCTh B IMOMCKAaX MW NPHUHITHH PELHIEHUH, COOOpPa3UTENBHOCTh U
MHTYUILUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIECHUMN; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy U TapMOHUIO MHUPA;

* BPEOMEMHbBIX:

- cOpMUPOBAHHOCTh MPEJCTABICHUNA O MaTEMaTHKE KaK YaCTH MHPOBOU KyJIbTypbl U
MeCTe MaTeMaTUKU B COBPEMEHHOM LMBWIM3ALMU, CIIOCO0AX OINUCAHUS SIBJICHUN
peaIbHOTO MUpPa Ha MAaTEMAaTUYECKOM A3BIKE;

- BJIaJICHUE HAaBBIKAMU HUCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPU PELICHUU
3amay.!

- c(OPMHUPOBAHHOCTh NPEJICTABICHUA O MAaTEeMAaTUYECKUX MOHATHUAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJECIAX, MO3BOJIAIOIMX OIUCHIBATH U HU3y4aTb Pa3HbIC IPOLIECCHl U
SBJICHMS; ITIOHMMAHHUE BO3MOXKHOCTHM AKCHOMAaTHYECKOIO ITOCTPOCHUS MaTeMaTUYECKUX
TEOPHUIL;

- BJIAJCHUE METOJAMU J0KA3aTeIbCTB U AJITOPUTMOB PEILICHUSA, YMEHUE UX IPUMEHSTH,
IIPOBOJUTH JOKA3aTEJIbHBIC PACCYXKIACHUS B XO/€ PELLICHUS 3a1a4;

- BJAJCHHUE CTAaHAAPTHBIMU NPUEMAaMHU DPELICHUSA PALMOHAIBHBIX U HUPPALMOHAIBHBIX,
ITOKA3aTENIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHU U HEPABEHCTB, UX CHCTEM;
HCIOJIb30BAHNUE TOTOBBIX KOMIIBIOTEPHBIX IPOTpamMM, B TOM YHUCIIE Ui IOUCKA IIyTH
pPELIEHNs ¥ WLTIOCTPALIUHU PEIICHUS YPABHEHUI U HEPABEHCTB;

- c(OpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTUYECKOTO aHAJIN3a
U MX CBOWCTBAaxX, BJAJCHHE YMEHHEM XapaKTepU30BaThb IOBeJACHHE (DYHKLHUH,
VCIIOJIb30BaHUE MTOJYYECHHBIX 3HAHUM JUIS ONIMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

- BIIaJICHUE OCHOBHBIMU IMOHATHUSAMU O IUIOCKHUX U IPOCTPAHCTBEHHBIX IN€OMETPUYECKUX
¢durypax, HX OCHOBHBIX CBOWCTBax; C(OPMHPOBAHHOCTH YMEHHUS paCIO3HABATh
reoMeTpuyeckue (QUrypbl Ha yeprexax, MOJAENAX U B pEallbHOM MHUpPE; NPUMEHEHUE
M3YYECHHBIX CBOMCTB r€OMETPUUECKHX (UTYyp U (OpMYI IJs PEUICHHsS] F€OMETPUUECKUX
3a71a4 ¥ 3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM;

- c(OpMUPOBAHHOCTH MPEJCTABICHUNA O TMpoleccax U  SBJICHUSIX, HMEIOIIHNX
BEPOSITHOCTHBIM  XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHpE,
OCHOBHBIX IIOHATHUSAX DJJIEMEHTApHOM TEOPUU BEPOATHOCTEH; YMEHUN HAaXOAWUTh W
OLICHUBATh BEPOSITHOCTH HACTYIJICHUSI COOBITUN B MPOCTEHIINX MPAKTUUYECKUX CUTYyalUIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJIMYHUH.




COJIEP)KAHUE YYEFHOM JUCIUILIAHBI
BBenenue

MaremaTtuka B Hayke, TEXHHKE, SKOHOMHKE, MH(POPMALMOHHBIX TEXHOJIOTUAX U
NPAKTUYECKON IeATenbHOCTH. Llenu M 3amaum HM3ydeHHs MaTEMaTUKU IIPH OCBOEHUU
npodeccuit CI1O u cnenmansHocteit CIIO.

AJI'EBPA
Pazeumue nonamus o uucne
[enble u pannoHanbHbIE yucna. JleficTBuTeNbHbIE Yncna. [lpubausicentvle 8b1YUCIEHUS.
Komnnexcnuie uucaa.
Kopnu, cmenenu u nozapughmol

Kopuu n crenenu. KopHu HaTypaibHON CTENEHU M3 YMCiIa U UX CBOMCTBA. CTENeHu c
palMOHAIBHBIMU  [OKA3aTesIMU, MX cBoictBa. CTeneHW ¢  JEHCTBUTEIbHBIMU
nokazatensimMu. Ceoticmea cmenenu ¢ OeticmeumenbHulM HoKa3ameneM.
Jlorapudm. Jlorapudm unciaa. OcHoBHOE JorapupMudeckKoe TOXKASCTBO. JlecaTuuHbIe U
HaTypaibHble Jorapudmsl. [IpaBuna npelictBuii ¢ norapupmamu. Ilepexog Kk HOBOMY
OCHOBAHHUIO.
IIpeoOpa3oBanmne anreopamvyeckux Bbipaxenuii. [IpeoOpa3oBaHue palHOHAIBHBIX,
MPPALMOHATIBHBIX CTEIIEHHBIX, OKA3aTENIbHBIX U JIOTAPU(PMUUECKUX BBIPAXKCHUI.
Ilpakmuueckue 3anamusn
ApudmeTrnueckue JEHCTBUS HAJ YHUCIAMH, HaXOXKJICHUE NPUOIMKEHHBIX 3HAYEHU
BEJIMYUH U TOTPEIIHOCTeH BBIYUCICHUN (a0COTIOTHOW M OTHOCUTEIIBHOW), CpaBHEHUE
YUCJIOBBIX BBIPAKECHUHN. BbluncieHne W cpaBHEHHE KOpHEW. BpInosiHEHHME pacdeToB C
paguKaIamu.
Pemienne wuppanMoOHaIBHBIX  ypaBHEeHHMW. HaxoxneHune 3HA4YeHUM  CTENEHEH  C
panmoHaNbHBIMU TOKa3arensiMu. CpaBHeHue cteneHeil. [IpeoOpazoBaHMs BbIpaKeHUI,
COJIEpIKAIlINX CTEIEHU. Penienne noka3arenbHbIX YpaBHEHNMN.
Pewenne npukiagHbIx 3a1a4.
Haxoxnenue 3naueHuii jorapudma 1no npou3BoJIbHOMY OCHOBaHUIO. [lepexoa oT 0HOTO
OCHOBaHUS K Jpyromy. Beruucnenue u cpaBHeHue jorapudmos. JlorapupmupoBanue u
ITIOTEHIIUPOBAHKUE BBIPAKECHUM.
[TpuOnmxeHHbIe BBIYMCIICHUS U PELICHUS TPUKJIaIHbIX 3a/ad.
Pemenue norapuMudeckux ypaBHEHHM.

OCHOBBI TPUTTOHOMETPUHA
OcCHOBHbBIE NOHATHS
Pagnannas mepa yrna. BpamarensHoe nsukenue. CHHYC, KOCUHYC, TAHTE€HC U KOTAHT€HC
Yyucna.
OcCHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA
@opmynel  npuseneHus. Dopmyinbl  cnoxeHus. DPopmynsl  yaBoeHus  DPopmyivl
NOJIOBUHHO20 Yead.

IIpeoOpa3oBaHusi NpOCTEHINNX TPUTOHOMETPUYECKHX BbIPAKEHUI
[IpeoOpazoBaHnne CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMH B TPOU3BEIACHUE U
NPOU3BENICHUSI B CYMMY. Bwipasicenue mpuconomempuyeckux @yHKyuii uepe3 MmaH2eHc
NOJIOBUHHO20 ApP2YMEHma.



Tpuronomerpuyeckne ypaBHEeHUs] M HEPAaBEHCTBA
IIpocreitime TpUTOHOMETPUUYECKUE YypaBHEHUA. [Ipocmetiwue mpucoHomempuieckue
HepageHcmed.
OoOpaTHble TPpUroHOMeTpUYecKre QyHKIMH. APKCUHYC, apKKOCUHYC, apKTaHT€HC.
Ilpakmuueckue 3anamusn
PannanHblil MeTOA M3MEPEHHUS YTII0B BPALIEHUS U CBSA3b C TPAlyCHON MEpOil.
OCHOBHBIE ~ TPUTOHOMETPUYECKHME TOXKJECTBa, (OPMYINIBI  CIOXKEHUS, YyJIBOCHHS,
npeobpa3oBaHWE€  CyMMBl  TPUTOHOMETPUYECKHMX  (PyHKUMA B  TPOU3BEACHUE,
npeoOpa3oBaHre MPOU3BEIACHUSI TPUTOHOMETpUYecKux (yHKuui B cymmy. [IpocTteitmime
TPUTOHOMETPUYECKHAE YPABHEHUS U HEPABEHCTBA.
OOpaTHbie TPUTOHOMETpUYECKUE PYHKITUHN: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

®YHKIUU, UX CBOUCTBA U TPA®UKHU

@Oynknuu. OO0nacTh OMNpeAeNieHUs W MHOXKECTBO 3HAueHU; Trpaduk (yHKINH,
noctpoeHue rpadpukoB GyHKIUHN, 33JaHHBIX Pa3IMUYHBIMH CIIOCOOaMH.

CpoiictBa ¢QyHKHUM. MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTb, OrPAHUYEHHOCTD,
NepuoIUnYHOCTh. [IpoMexxyTku Bo3pacTaHusi U yObIBaHUs, HauOOJbIIEE U HAUMEHbIIIEE
3HaUEHUA, TOYKM  JKcTpemyma.  ['paduueckas  unrepmperanus.  [Ipumepsi
(YHKIMOHATBHBIX 3aBUCUMOCTEHN B pEasIbHBIX MpOIeccax U SBICHUSX. ApUpMETHYECKUe
onepaund Hajy QyHkuuamu. CroxHas ¢GyHKuus —(kommosunus). [louamue o
HenpepbvleHOCMU DYHKYUU.

Ooparnblie pynkuuu. Ooaacmes onpedenenusi u 001acmv 3HAYeHUll 0OPAmHOU QYHKYUU.
I'pagpux oopamnoii hynkyuu.

CreneHnble, NoOKa3arejbHbIE, JJorapupMuiecKued TPUrOHOMETPUYECKHUE
¢ynxkunu.O0paTHbie TPUTOHOMETPHYECKHE PYHKIIMHU

Onpenenenus QyHKIHM, UX CBOMCTBA U TpadUKH.

[TpeoOpazoBanms rpadukoB. [lapamienpHBIA MEPEHOC, CUMMETPHS OTHOCHUTEIIBHO OCeH
KOOPAMHAT U CHUMMETPHUS OTHOCUTEIBHO Hadaia KOOPAMHAT, CAMMETPHUSI OTHOCUTEIBHO
PAMOM Y= X, pACTSIKEHUE U CKATUE BJIOJIb OCEN KOOPAUHAT.

Ilpakmuueckue 3anamus

[IpumMepbl 3aBUCHUMOCTEN MEXKIy NMEPEMEHHBIMH B peajbHBIX Mpolieccax M3 CMEXKHBIX
mucuumuinH.  Onpenenenne ¢yHkuuil. Iloctpoenue u uteHue rpadukoB (YHKIUH.
Uccnenosanne ¢ynkuuu. CBOWCTBA JUHEHMHOM, KBaJpaTUYHOM, KYCOUHO-TMHEHWHOU U
npoOHo-muHenHoN (QyHkiui. HenpepwiBHble W nepuogunueckue ¢yHkuuud. CBoiicTBa U
rpaduKu CUHYyCa, KOCUHYCa, TaHTeHca U KoTaHTeHca. OOpaTHble GyHKIIMU U UX rpadUKH.
OOpartnbie TpuroHomerpuueckue ¢ynkuuu. IIpeoOpazoBanus rpaduka QyHKIHH.
["apmonnyeckue konedbanus. [Ipuxmanueie 3aqaum.

[TokazaTenbHbIe, TOoraprUPMUIECKUEC, TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
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MMocaenoBareanpHocTH. CriocoObBI 3aJaHNs U CBOMCTBA YMCIOBBIX IT0CJIEN0BATEIHHOCTEN.
llonsmue o npedene nocnedosamenvnocmu. Cywecmeosanue npeoena MOHOMOHHOU
o2panudenHou noCc1e008amebHOCHU. CyMMmupoBaHue MOCJEN0BATENBHOCTEN.
beckoHeuHo yObIBaroIasi reoMeTpuuecKasi Mporpeccus U ee cymma.

IIpousBoanasn. [loHsatue o mpou3BogHON (YHKIIMHU, €€ TeOMETpUUYECKU U (puznuecKkuit
CMBICII. YpaBHEHUE KacaTenbHOU K Tpaduky pyHkiuu. [Ipous3Bo/iHbIE CYMMBI, pa3HOCTH,
Npou3BeACHUs, YacTHble. [IpOM3BOJIHBIE  OCHOBHBIX  3JEMEHTapHBIX  (YHKIIUM.
[IpumeHneHrne TPOM3BOMHON K HCCICAOBAaHUI0 (YHKIMA W TOCTPOCHHIO TpadUKOB.
IIpouseoonvle obpamnou hyHxyuu u Komnouyuu QyHKyuu.

[Ipumepbl MCNONB30BAaHUS NPOU3BOAHOM JUIA HAXOXKACHUS HAWJIY4IlIEro pELICHHS B
NPUKIATHBIX 3a7a4ax. Bropas mpou3BoaHasi, ee reOMeTpUYeCKUid U (PU3MUECKUNA CMBICT.
Haxoxaenre ckopocTH I mporiecca, 3aJaHHOro (GOpMYIION U rpapuKoM.
IlepBooOpa3nas u uHTerpaJ. [I[pumMeHeHne onpeeIeHHOTO UHTErpasa ISl HAXOXKICHUS
Iomaau KpuBojquHenWHoW Tpanenuu. ®opmyna Hbeiorona—Jlel6nuna. I[Ipumeps
MpUMEHEHUS HHTErpaja B GU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamusn

UYucioBas MOCHEAOBATEIbHOCTh, CIOCOOBI €€  3a/laHus, BBIUMCICHUS  YJICHOB
nocinenosarenbHoctu.  [lpenen  mocnenoBaTtenbHOCTH.  beckoHeuHo — yObIBaromas
r€OMETPUYECKAs IIPOrPECCHU.

[Ipon3BoiHAsA: MEXaHUUYECKUN U TEOMETPUUYECKUAN CMBICI ITPOU3BOJHOM.

VYpaBHeHue kacarenbHOM B oOmeM Buae. [IpaBuna u gopmynsl auddepeHIupoBaHus,
TabnuIa MPOU3BOJHBIX ANIEMEHTApHbIX (GyHkumil. MccneqoBanue pyHKIUMU C MOMOUIBIO
npou3BoAHONW. HaxoxaeHue HauOoJbIIEro, HAMMEHBUIETO 3HAYEHUS M AKCTPEMaJIbHBIX
3HAYECHUU (PYHKIIHH.

Wurerpan u nepooOpasnas. Teopema Hetorona—JleiiOnuna. [IpuMmenenne nurerpaia K
BBIYUCIICHUIO (PU3UYECKUX BEJIMYMH U TUIOLIAJIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus U cUCTeMbl YpaBHeHMH. PallnoHanbHbIe, HPpALIMOHAJIBHBIE, ITOKA3ATEIbHbIC
Y TPUTOHOMETPHUUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TNpUEMBl HMX pEIICHHsS (Pa3jI0KEHHE Ha MHOXXHTENM, BBEJIECHHE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpaUUeCKU METO).

HepasencrBa. Panmonansheie, MppanoOHaIbHBIE, MOKA3aTeIIbHbIC U
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

HUcnonb3oBanue cBOMCTB UM rpagukoB (PYyHKUUI NPH PpelIeHMH YPABHEHMH U
HepaBeHCTB. MeTton wuHTepBanoB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHN U HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CUCTEM.
Ilpuxnaonwvie 3a0auu

IIpuMmeHeHne MaTeMaTU4EeCKUX METOAOB [UI PELICHUS CONEpKATEIbHBIX 3a1ad M3
pa3IMyYHbIX 00JacTel HAyKH U MPAKTUKH.

WNHTtepniperanys pe3ynbraTa, y4eT peajabHbIX OTPAaHUYEHUN.

Ilpakmuueckue 3anamusn
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Kopuu ypaBHenmii. PaBHOcWibHOCTH ypaBHeHu#. IIpeoOpa3zoBaHue ypaBHEHMIA.
OcHOBHBIE IpUEMBI PEIICHUs YpaBHEHUU. PemeHne cucreM ypaBHeHuil. lcronb3oBaHue
CBOMCTB U rpauKoB (PyHKUMMI AJIs PELICHUS] YpaBHEHUI U HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

JJIeMeHTbl KOMOUHATOPUKH

OcHOBHBIC TIOHATHA KOMOWHATOPUKH. 3aJayd Ha TOJCYET 4YHWCIa pPa3MEIICHUA,
MePECTAaHOBOK, codeTaHmidl. Permenue 3amau Ha mepebop BapumanToB. Dopmyrna OmHOMA
Hrrorona. CoiicTBa 6MHOMUHATIBHBIX KO3 uimentoB. Tpeyronsuuk [lackamns.
DJIeMeHThI TeOPUH BEPOSATHOCTEI

CoObITHE, BEpOATHOCTh COOBITHSI, CIOKEHHE U YMHOKEHHE BEpOsSTHOCTEU. [lomsmue o
He3agucumocmu coovlmuil. /Juckpemnas Cayuaunas 8eludyund, 3aKOH ee pacnpeoenetus.
Yucnosvie xapaxmepucmuku OUCKpemHOU CAYHaUHOU Geaudunsl. llowamue o 3axoHe
OobUIUX HUCe]T.

JJIeMeHThl MATEeMATHYECKOH CTATHCTUKH

[IpeacraBnenrie naHHBIX (TaOTUIBI, TUATPAMMBI, TPAQUKN), 2eHepaIbHASL COBOKYNHOCD,
8vibOpKa, cpednee apugmemuueckoe, meouana. Ilonamue o 3adauwax mamemamuyeckou
CMamucmuKu.

Pewenue npakmuueckux 3a0ay ¢ npumeHenuem 8epoImHOCMHBIX MEMOO08.
Ilpakmuueckue 3anamus

Uctopus pa3BuTHS KOMOMHATOPUKU, TEOPUU BEPOSTHOCTEM U CTATUCTUKU U UX POJIb B
paznuyHbIX cdepax dYeIoBEYECKOW JKU3HeAesITeNbHOCTU. [IpaBuina KOMOMHATOPUKHU.
Pemienne koMOMHATOpHBIX 3a1ad. Pa3MmeleHusi, coueTaHusi W TepecTaHOBKU. buHom
Herorona u tpeyronpnuk Ilackans. Ilpukimanseie 3amaqn.

Kiraccuueckoe omnpeneneHne BEPOATHOCTH, CBOWCTBA BEPOSTHOCTEM, TEOpEMAa O CYMME
BeposiTHOCTEW. Bpruncnenue BepostHocTed. lIpukmamneie 3agaun. IlpencraBienue
YUCJIOBBIX JaHHbIX. [[pukitagHbie 3a1a4n.

I'EOMETPUA
Ilpamvle u niockocmu 6 npocmpancmee

B3auMHOe pacnoisiokeHue ABYyX NpsIMBIX B IpocTpaHcTBe. [lapajuienbHOCTh mpsmMon u
rockocTu. I[lapamtenbHOCTh TOCKOCTEN. [lepneHIuKyIsIpHOCTh NPSIMOM U TUIOCKOCTH.
IlepnieHauKyIsp ¥ HAKIIOHHASA. YTOJI MEXAY NPSIMOM U IIOCKOCTBIO. JIByrpaHHBIA YIroJl.
YToa Mexy IIIOCKOCTAMU. 11eprieHIuKyIapHOCTD ABYX IIJIOCKOCTEN.

['eomeTpuyeckue npeoOpa3zoBaHusl MPOCTPAHCTBA: MApPaAJUICIbHBINA MEPEHOC, CUMMETPUS
OTHOCHUTENBHO MIOCKOCTH.

[TapannensHoe mTpoekTUpoBaHUE. [l1owadb opmozoHanvHou npoexkyuu. V3o00paxeHue
MPOCTPAHCTBEHHBIX PUTYD.

MHoOrorpaHHuKH

Bepmunsl, pebpa, rpanu MHOTOrpaHHuKa. Pazgepmia. MHocoepanuvle yenvi. Buinykivie
MHo2oepaHHuku. Teopema Diinepa.
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[Tpusma. [lpsimas u naknonnasa npusma. IlpaBunbnHas npusma. Ilapamnenenunen. Kyo6.
[Tupamupa. I[lpaBuibHas nupamuga. YcedeHHas nupamunaa. Terpasap. Cummerpuu B
KyOe, B mapajuienenuresie, B npusMe u nupamuje. Cedenus Kyoa, Mpu3Mbl U TUPAMHUIBIL.
[IpeacraBinenrie O MPaBWIbHBIX MHOTOIpaHHUKAaxX (TeTpasape, KyOe, OKTadJpe,
J0JIeKadIpe U UKOCAdJIPE).
Tena u MOBEPXHOCTH BpalleHUs

Hunuaap u koHyc. YceueHHBIM koHyc. OCHOBaHUE, BBICOTa, OOKOBasl MOBEPXHOCTb,
oOpa3yromas, pa3septka. OceBble CEUEHHs U CEUECHMs, apauiesibHble OcHOoBaHMIO. [lap u
chepa, nx ceueHus. KacarenpHas II0CKOCTh K cdepe.

HN3MepeHns: B reoMeTpuu
O6bvem u ero m3mepenue. aTerpanpHas ¢hopmyrna oobema.
@®opmynsl o0beMa Ky0a, NpPSAMOYTOJBHOTO MMapajUieNenuIea, MNPU3Mbl, LUIHHIPA.
®opmynbl 00beMa upaMuibl U1 KoHyca. DopMyIibl TJIOMIAAN TOBEPXHOCTEN IUIUMHIpPA U
koHyca. ®opmynel 00bema 11apa u 1ionaau cepel.
[Tono6ue Ten. OTHOLIEHUS IOIMAEH MOBEPXHOCTEN U 00BEMOB MOAOOHBIX TEI.

KoopauHaThl 1 BEKTOPBI
[IpsimoyrosibHas (AekapToBa) cUCTEMa KOOPAUHAT B npocTpancTBe. Dopmyina paccrosHus
MEXy TBYMsI TOUKaMu. Y paBHEHUS CHEPBI, nI0CKOCMU U NPAMOU.
Bektopel. Moayne BekTopa. PaBeHCTBO BEKTOpOB. CIIOKEHHE BEKTOPOB. YMHOXEHUE
BEKTOpa Ha 4ucio. PasimokeHue BEKTOpa MO HANpPAaBICHUSIM. YTOJI MEXAY ABYMs
BekTopamu. [Ipoeknus BexkTtopa Ha ock. Koopaunate! Bektopa. CKalsIpHOE TPOU3BEACHUE
BEKTOPOB.
Hcnonbs3oBaHne KOOPAMHAT U BEKTOPOB MPHU PEIIEHUH MATEMATUYECKUX U MPUKIIAIHBIX
3a1ad4.
Ilpakmuueckue 3anamus
[Ipr3Haku B3aMMHOIO pACHOJIOKEHUSA MNPSIMBIX. YTOI MEXAy NpsAMbIMUA. B3anmHoe
PAaCMOJIOKEHUE NMPSIMBIX U IJIOCKOCTEN. [lepneHanKynsap U HaKJIOHHAsI K INIOCKOCTU. YTOII
MEXAY NPSMOW M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM PACIIOJIOXKEHUM IIPSAMOU U
IJIOCKOCTU. Teopema O TpeX NepHeHIuKyIspax.
[Ipu3Haku U CBOKCTBA MAPAUICIIBHBIX U NEPIICHANKYISPHBIX INIOCKOCTEN.
PaccrossHue OT TOYKM 110 IUIOCKOCTH, OT NPSMOW A0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MJIOCKOCTSIMHU, MEXKAY CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXKIY MPOU3BOIBHBIME (UTYypaMU
B POCTPAHCTBE.
[TapannensHOe MPOEKTUPOBAHUE U €Tr0 CBOMCTBA. Teopema 0 niowaou Opmo2oHANbHOU
npoeKyuu MHO20y20lbHUKA. B3auMHOE pacnoyiokKeHUe NPOCTPAHCTBEHHBIX (DUTYD.
Paznuuynbie  BuUabl  MHOTOrpaHHukoB. Wx  um3oOpaxenusi. CedeHus, pa3BEepPTKU
MHOTOTpaHHUKOB. [Dlmomane mnoBepxHOCTH. Buapl cuUMMETpU B  IPOCTPAHCTBE.
CumMeTpus TeJl BpallleHUs] | MHOTOTpaHHUKOB. Beruucienue miomaae 1 o00beMoB.
Bekropsl. [lelicTBus ¢ BekTtopamu. JlekapTroBa cucteMa KOOPAMHAT B IIPOCTPAHCTBE.
VYpaBHeHre OKpYKHOCTH, Cepbl, IIOCKOCTH. PaccTosiHue Mexay Toukamu. JlecTBus ¢
BEKTOpaMHU, 3aJaHHbIMU KoopauHaTamMu. CKaJISIpHOE TPOU3BEICHUE BEKTOPOB. BekTopHoe
YPaBHEHHE MPSIMOU U TNIOCKOCTH. VICIIonb30BaHNE BEKTOPOB MPU JI0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUH.
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JInsi BHEaAyIMTOPHBIX 3aHSITHUN CTYJEHTaM Hapsiy C PEIICHHEM 3aJad U BBIOJIHEHUS
NPAKTUYECKUX 3aJaHUN MOXKHO MPEJIOKUTH TEMbI UCCIEAOBATEIIbCKUX U peepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEpUI OTAEIBHBIX MEJIKUX 3314 U YIPaXXHEHUHN MpeasiaraloTcs
CIOJKETHBIE 3a/laHMsl, TPEOYIOIIKEe JUIUTEbHON padOThl B paMKaxX OJHOM MaTeMaTU4eCKOu
CUTYallMH. DTH TEMbI MOT'YT OBITh KaK MHJIMBUIYATbHBIMU 3aJaHUSIMU, TaK U TPYITIOBBIMU
JUTSI COBMECTHOTO BBITIOJTHEHHS UCCIIEIOBAHUA.

Temul peghepamos (00Kk1a008), uccied06amenbCKuUX nPoOeKmos

HenpepsiBable 1podu.

[IpuMeHeHne CIOKHBIX TPOLIEHTOB B SKOHOMUYECKHUX pacyeTax.
[TapaiuiesibHOE TPOEKTUPOBAHUE.

Cpennue 3Ha4eHUs! U UX IPUMEHEHNE B CTATUCTHUKE.
BekropHoe 3aanue npsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnoxxeHre rapMOHHYECKUX KOJICOaHMil.

['padmyeckoe penieHne ypaBHEHUI U HEPABEHCTB.
[IpaBuBHBIE U TOTYNIPABUIBHBIE MHOTOTPAHHUKH.
KoHnueckne ceueHus 1 uX NPUMEHEHHUE B TEXHUKE.
[Tonsitue nuddepeHnmana u ero MPUIOKEHHUS.

CxeMbl IOBTOPHBIX UCHIBITAHUN bepHysum.

HccnenoBanue ypaBHEHUN U HEPABEHCTB € IapaMETPOM
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TEMATHYECKHWH ILIAH

[Ipn peanuzanmu cojepkaHus 00111e00pa3oBaTENbHON Yy4eOHON AUCIUILUIMHBI
«Matemaruka» B mnpenenax ocBoeHuss OIIOII CIIO na 06a3e OCHOBHOTO 0OIIEro
o0pa3oBaHUsl C TOJYYEHHUEM CpEIHEro OoOIIero oOpa3oBaHUsT MaKCHMallbHas yuyeOHas
Harpy3ka oOy4daroniuxcst o crnernuanbHoctu CIIO 43.02.15 «IloBapckoe 1 KOHAUTEPCKOE
neno», — 242 yacoB, W3 HUX ayAuTOpHas (0Os3arenbHasg) Harpy3ka oOydaroniuxcs,
BKJIFOYAs IPAKTUYECKUE 3aHATHS, — 234 4acoB; KOHCYJIbTALINH - § YACOB.

TEMATHYECKOE IINTAHUPOBAHUE

Jucnuminael «MaTemaTuka

Ne | Ha3Banue pa3eios, KonuuectBo yacos KonnyectBo
TEM. Bcero U3 HuX KOHCYJIbTaIIuH
KonnuectBo  yacos | KonnuecTtBo
JIII3 KOHTPOJIbHBIX
pabor
1 | BBenenue. 12 2 1
Passurtne nonstus o
qucie
2 | Kopnu, crenenu u 28 13 1
sorapupmsbl
3 | IIpsimble ¥ IIIOCKOCTHU B 20 15 1
IIPOCTPAHCTBE
4 | KomOuHaTopuka 12 6 1
5 | OCHOBBI TPUTOHOMETPUU 31 22 1 1
6 | OyHKIMH U rpaduKH 18 6 1 1
7 | Havana 24 10 1 1
MaTeMaTH4eCKOIro
aHaJIn3a
8 | YpaBHeHusa n 20 9 1 1
HEpaBEHCTBA
9 | KoopauHatsl 1 BEKTOPBI 16 13 1 1
10 | MuTerpan u ero 15 9 1 1
MIPUMEHEHNE
11 | MHOrOrpaHHUKH U 26 3 1 1
KpyTJjble Tena
12 | DnemeHTHI TEOPUU 12 7 1 1
BEPOATHOCTEHN U
MaTeMaTH4ECKON
CTaTUCTUKU
Bcero 234 115 12 8
Hroro 242
ITpomerxyTouHas arrecranus B popme IK3aMeHa 12
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XapaKTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOH AeSITeJIbHOCTH CTYICHTOB

Conep:xxanue o0y4eHust

XapakTepucTHKa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/I€HTOB (Ha
YPOBHe Y4eOHBbIX /IeiicTBHI)

BBenenue

O3HakoMJIEHHE C POJIbI0O MAaTEMAaTUKW B HAyKe, TEXHUKE, SKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJOTHSX U MPAKTHUYECKON JeATEIbHOCTH.
O3HakoMJIeHHE € LEMIMH M 33/J]ayaMd HM3Y4YEeHHs] MaTEeMaTUKU MpHU
ocBoeHuu npodeccuii CI1O u cnenmansuocteit CI10

AJITEBPA

PazBurue
qucjie

NNOHATUSA 0

Beimonnenue apudmeTnyeckux JEMCTBUH HaX 4YHCIaMH, CoueTas
YCTHBIE U IUCbMEHHBIE IPUEMBI.

Haxoxxnenue npuONIMKEHHBIX 3HAYeHUH BEIMYMH M IOTrpeIHOCTei
BBIYUCIICHUH (aOCOTIOTHON M OTHOCHTEIBHOH); CPAaBHEHHE UYMCIIOBBIX
BBIPXKEHUM.

Haxoxxnenne ommOOK B MPeoOpa3oBaHUAX U BBIYHCICHUAX (OTHOCHUTCS
KO BCEM IIyHKTaM IPOrpaMMmbl)

Kopun,
JIorapu(pmbl

CTeINeHH,

O3HakoMJICHUE C TIOHSATHEM KOpHS n-i CBOMCTBaMH
pPaaNKaIoB U PaBUIAMHU CPAaBHEHUSI KOPHEH.

@opMyIHpOBaHUE  OMNPENECIEHUS KOPHA M  CBOMCTB  KOpHEl.
Brluncienre 1 cpaBHEHUE KOPHEH, BBIMOTHEHUE MPUKUIKUA 3HAUYCHUS
kopHs. [lpeoOpazoBaHue UYHMCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
COAEpKAIIMNX PaIUKAJIbI.

Bremonnenne pacuetoB mo (QopmynaMm, coAepxkKaliuM —pagrKaibl,
OCYIIECTBIISIA  HEOOXOJIMMBbIE TIOJACTAHOBKM U  MPeoOpa3oBaHUSI.
Ornpenenenre paBHOCWIBHOCTUA BBIPAKEHUU C paaukaiamu. Pemienue
HUppALMOHATFHBIX YPaBHEHUH.

O3HaKOMIJICHHE C TIOHITHEM CTEIICHHU C IEMCTBUTEIIBFHBIM II0KA3aTElICM.
HaxoxneHne 3Hau€HUN CTENEHW, HCMOJB3YysSd MpPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anuceiBaHUE KOPHS #-W CTEMEHW B BHJAE CTENEHU C JPOOHBIM
MoKazareieM U Hao0opoT.

@OopMyJIMpOBaHHE CBOWCTB CTENEHEH. BpIUKMCIIEHHE CTeneHen ¢
palMOHANbHBIM  IIOKA3aTeJeM, BBINOJHEHUE NPUKUJIKH 3HAYEHUS
CTEIIEHU, CPAaBHEHUE CTEIICHEM.

[IpeoOpa3oBaHre YMCIOBBIX UM OYKBEHHBIX BBIPAKEHUU, COAEPIKAIIUX
CTENEeHU, TPUMEHSISI CBOMCTBA. PellleHre moKa3aTeabHbIX YPaBHEHUM.
O3HakoMJIEHUE C MPUMEHEHHEM KOpPHEH U CTENEeHE MpH BBIYHCICHUU
CpeHUX, [EJIEHUH OTpe3Ka B <«30JIOTOM CEUYCHUW». PelieHue
MPUKJIAHBIX 33/1a4 Ha CIIOKHBIE MPOLEHTHI

CTCIICHHU,

IIpeodpasoBanue
ajnredpanyecKux
BbIPAKEHUH

Beimonnenue mnpeoOpa3oBaHUl BBIpAXKEHWH, NpUMeHeHue (opmy,
CBSI3aHHBIX CO CBOWCTBaMH CTereHed u Jyorapudmon. OmnpeseneHne
00J1acTH JIOMYCTUMBIX 3HAUYEHUH JIOrapu(MHUECKOTO BBIPAXKEHUS.
Pemenue norapudmuueckux ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU
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Conep:xxanue o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/A€HTOB (Ha
YPOBHe Y4eOHBbIX /IeiicTBHI)

OcHOBHBIE NOHATHSA

W3y4yeHne paaiMaHHOTO METOJIa U3MEPEHUS YIJIOB BPALLEHUS U UX CBA3U
¢ rpagycHoii Mepoil. M300paskeHre yriioB BpamleHHs Ha OKPY)KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €T0 PACIIOIOKEHUEM.

®opMynupoBaHHE ONPEACICHUN TPUTOHOMETPUYECKUX (PYHKIUH IS
YIJIOB MOBOPOTa M OCTPBIX YIVIOB IHPSIMOYTOJIBHOIO TPEYrOJbHHKA H
00BsICHEHUE UX B3aUMOCBSI3H

OcHoBHBbIE IIpuMeHEeHHEe  OCHOBHBIX  TPUTOHOMETPUYECKHX  TOXKAECTB UL

TPUTOHOMETpPHYECKHE BBIYUCIICHHUS] 3HAYEHUIH TPUTOHOMETPUYECKHX (DYHKIMU 1O OJHOU U3

TOKAECTBA HUX

IIpeodpa3oBanus W3yueHre OCHOBHBIX ()OPMYJI TPUTOHOMETPUHU: (POPMYIBI CIOKEHUS,

NpocTedmux yIIBOCHHUS, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B

TPUTOHOMETPUYECKUX IIPOU3BEICHUE U TIPOMU3BEIACHMSI B CyMMY M IPUMEHEHUE IIpU

BBIPaKeHU BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPAKEHUA U
YIPOILEHHUS €rO.
O3HaKOMJIEHHME CO CBOWCTBAMU CHMMETPUM TOYEK HA €IUHUYHON
OKPYKHOCTH ¥ IPUMEHEHHE UX ISl BEIBOAA (hOPMYJT IPUBEICHUS

IIpocTreiimme Pemenne no ¢gopmynaMm U TPUTOHOMETPUYECKOMY KPYTy MpOCTEHIINX

TPUTOHOMETPUYeCKHe TPUTOHOMETPUUECKUX YPaBHEHUM.

YPaBHEHMA u|llpumenenne oOLMX METONOB pELICHUs YpaBHEHUH (IpUBEAEHUE K

Hepasencmea JMHEHHOMY, KBaJJpaTHOMY, METOJ pPa3JI0’KEHUSI HA MHOYKUTEIIU, 3aMEHbI
HNEPEMEHHOI) NPH PEIIeHUU TPUTOHOMETPUYECKUX YpaBHEHUH. YMeHue
OTMEYaThb HA Kpyre peueHus NPOCTEHIINX TPUTOHOMETPUUECKUX
HEPABEHCTB

APKCHHYC, aPKKOCHHYC,|O3HaKOMJIEHUE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKHUX (DYHKIUH.

APKTAHTEHC YHucJia

W3ydeHne onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'eHca YucIa,
dbopMynupoBaHUE HX, H300paXeHHE Ha EJUHUYHON OKpPY)KHOCTH,
IIPUMEHEHNE IIPU PEILICHUN YPABHEHUM

®YHKIIAU, UX CBOMCTBA Y TPA®UKH

DyHKIUH.

IHonsTue 0
HeNpepbIBHOCTH
byHkuun

O3HaKoMJIEHHE C TOHATHUEM IEPEMEHHOW, MpHUMEepamMH 3aBHUCHUMOCTEN
MEXy IEPEMEHHBIMHU.

O3HaKkoMJIEHHE C MOHSATHEM rpaduka, ONpeieieHHe MPUHAIICKHOCTH
Touku rpaduky QyHkuuu. OnpeneneHue mo Qopmyie mnpocreimeit
3aBHCUMOCTH, BuJa ee rpaduka. Bolpaxkenue no ¢opmyne onHoi
NIEPEMEHHOI Yepe3 ApyrHe.

O3HakoMmiIeHHE C OIpeneneHueM (QYHKUUH, (GOpMyIUpOBaHHE E€ro.
Haxosxnenue obiactu onpeseieHns 1 006JacTy 3HaueHu QyHKIIH

CBoiicTBa
I'padmyeckas
HHTepIpeTranus.
IIpumepsl
(pyHKIIHOHAIBHBIX
3aBHCHMOCTel B
peajibHbIX Impoueccax H
SIBJICHUAX

(pyHkuun.

O3HakomiieHHE ¢ TpuMepaMd (YHKIHOHAJIBHBIX 3aBUCHUMOCTEH B
peaNbHBIX MpOLECCaX M3 CMEXHBIX JUCHUIUIMH. O3HaKOMIIEHHE C
JIOKa3aTeJIbHBIMA PACCYKIECHUAMHU HEKOTOPBIX CBOMCTB JIMHEWHOU U
KBaJApaTUYHON (PYHKIUH, TIPOBEIECHUE WCCIICIOBAHUS JIMHCWHOH,
KYCOYHO-TMHEWHOM, IpOOHO-TMHEWHOW M KBaJpaTUYHON (YHKUHUH,
noctpoeHue ux rpagukon. [loctpoenue u yteHue rpa@uKoB GyHKIHUIL.
HccnenoBanue GyHKIHUH.
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Conep:xxanue o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/A€HTOB (Ha
YPOBHe Y4eOHBbIX /IeiicTBHI)

Cocrapnenrue BUIOB (DYHKIHIA 10 JAaHHOMY YCIIOBHIO, PEIICHHE 3a/1ad
Ha KCTPEMYM.
Brimonmaenune npeodbpazopanuii rpaduka GyHKIUHA

OoOpaTHblie GpyHKIIUU

Wzyuenune nowsmus obpamuoi @yHKyuu, OIPEACICHUE BUAA U
nocmpoenue epagura oopamuol QyHKyuu, HaxodxcoeHue ee obracmu
onpeodenenus u oonacmu 3Havenuii. [IpuMeHeHre CBOUCTB (QYyHKITUN TTPH
UCCIIC/IOBAHMKM ypPaBHCHMUW ¥ PCIICHWM 337ad Ha JKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CIIOKHOU (DYHKIIUU

Crenennble,
NoKa3aTeJIbHbIe,
Jorapupmuyeckue
TPUTOHOMETPUYeCKHe
byHkuun.
TPUTOHOMETPUYeCKHe
byHkuun

H

OopatHbie

Bbruucnenne 3HaueHuit  QyHKOMM 1O 3HAYEHMIO  ApryMEHTa.
OnpezneneHue MOJIOKEHUSI TOYKUM Ha rpaduke Mo ee KOOpAWHATaM |
Hao00pOT.

Hcnonbs3oBanne cBOMCTB (DYHKITUH I CpaBHEHUS 3HAYCHHUM CTETICHEH
u JorapugMmoB. [Toctpoenune rpapuKoB CTETIEHHBIX U
JorapupMUUECKUX (yHKIIHA.

Pemienne moka3aTeNpHBIX U JOrapUPpMHUUECKUX
HEPaBEHCTB I10 U3BECTHBIM AJITOPUTMAM.
O3HaKkOMJIEHHE C MOHATUEM HEINPEPBIBHOM MEepHOANYECKON (YHKLHH,
(GopMyIUpOBaHHE CBOWCTB CHHYCa M KOCHUHYCAa, IIOCTPOEHHME UX
rpaduKoB.

O3HaKOMJIEHHE C MOHATUEM T'APMOHMYECKUX KOJIEOaHUI M mpuMepamu
rapMOHMYECKUX KOJIEOAHUM JUIsl ONUCAHMUsS IMPOLIECCOB B (U3UKE U
Jpyrux o0jacTsax 3HaHUS.

O3HakoOMJIEHHE C TOHSATHEM pa3pbIBHOM MEPUOINYECKON (YHKIIUH,
(dbopMynUpoBaHUE CBOMCTB TAaHT€HCA M KOTAHTEHCA, MOCTPOEHHUE HUX
rpaduKoB.

[IpumeHenue  cBOMCTB  (QyHKUMH  AMS  CpaBHEHUS  3HAUYEHUH
TPUTOHOMETPUYECKUX  (PYHKUIMHA, peHmIeHus] TPUTOHOMETPHUECKHUX
ypaBHeHUH. [locmpoenue epaghuxos obpamuuix mpucoHoMempuyecKux
@yukyuti u onpedenenue no cpaguxkam ux ceoticmg. BuIOIHEHNE
npeoOpa3oBaHus rpaukoB

YpaBHEHUH U

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociexoBaTebHOCTH

O3HakoMJIeHHE C  TOHATHEM  YHCJIOBOM  MOCJIEIOBATEIbHOCTH,
crocobamMu ee 3aJaHusl, BBIYUCICHUAMU €€ 4YIeHOB. O3HakomieHue ¢
nousamuem  npeodera  nociedosamenvHocmu.  (O3HaAKOMJICHHE C
BBIUMCIICHHEM CYMMBI OECKOHEYHOTO YHCJIOBOTO psifa Ha MpuUMepe
BBIYHUCIICHUSI CYMMBI OECKOHEYHO YyOBIBAIOIMIEH T€OMETPUYECKOM
MIPOTPECCHH.

Pemenne 3amady Ha npuMeHeHHE (OPMYIIBI
yOBIBAIOIIEH reOMETPUIECKON TPOrPECCUu

CYMMbI O€CKOHEYHO

IIpousBoanas "
NpUMeHeHHne

ce

O3HaKOMJIEHHE C TOHSITHEM MTPOU3BOTHOM.

W3yuenre u GopMynupoOBaHUE €€ MEXaHMUYECKOTO U FeOMETPUYECKOTO
CMBICTIa, U3yUYEHUE aIrOpPUTMa BBIYMCIEHUS MPOU3BOJHON Ha MpUMepe
BBIYHMCIICHHS] MTHOBEHHOM CKOPOCTH W YIJIOBOro KoddduimenTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHON B OOIIEM BH/IE.
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Conep:xxanue o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/A€HTOB (Ha
YPOBHe Y4eOHBIX /IeiicTBHI)

VYcBoeHne mpaBui AnGGEpeHINPOBAHUS, TaOIUIBI MPOU3BOTHBIX
DIIEMEHTApHBIX (DYHKIMHA, TpuMeHeHHe i auddepeHurpoBaHus
(GYHKIMIA, COCTaBICHNS YpaBHEHHUS KacaTelnbHOW. V3yueHue Teopem o
CBSI3U CBOWCTB ()YHKLIMHU M MTPOU3BOIHOM, (POPMYITHPOBKA HX.
[lpoBeneHne ¢ TOMOIIBIO MPOM3BOAHOW HCCIEAOBAaHMSA (YHKIHH,
3alaHHOM (POPMYITOH.

VYCTaHOBJIEHHE CBSI3M CBOWCTB (YHKIMH W TPOU3BOJHOH IO HX
rpadukam.

[lpumeHneHne NPOM3BOJHON IS pEHICHUs 33ahad Ha HaxXOXJICHHE
HanOOJIBIIEr0, HAUMEHBILIETO 3HAUCHHS U Ha HaX0XKJICHHE IKCTPEMyMa.

IlepBooOpa3nas "
HHTErpaj

O3HakoMJIEHHE C TOHSATHEM HHTEerpana u nepBooOpasHoil. M3ydenue
IpaBuUia BBIYMCICHMS NepBOOOpa3HO U TeopeMbl HbroToHa—
JlelibHuua.

Pemenne 3amau Ha CBsA3b 1EepBOOOPa3HOM M ee MPOM3BOJHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKIIHH.

Pemenne 3agau Ha DpPUMEHEHHME MHTErpajga JUlsl  BBIYUCICHUS
(¢u3NYECKUX BEJIIMYMH U IUIOIIA 1N

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss M CHCTEMbI
ypaBHenuii HepaBencTrBa
H CHCTEMBbI HEPABEHCTB C
JABYMSI llepeMeHHbIMU

O3HakoMJIEeHME C  TPOCTEMILIMMHU  CBEJEHUSMH O  KOPHSAX
anreOpandyeckux ypaBHEHMH, MOHSATHSIMHM HCCIEIOBAaHUS ypaBHEHUH U
CUCTEM ypaBHEHUM.

W3ydyeHue TeopuM pPaBHOCWIBHOCTH YpaBHEHUH U €€ NpPUMEHEHUS.
[ToBTOpEHME 3amuCH pPELIEHUS CTaHIAPTHBIX YPABHEHWM, IPUEMOB
npeoOpa3oBaHus  ypaBHEHUH Il  CBEIEHUS K  CTaHIApTHOMY
YPaBHEHHUIO.

Pemenne panuoHanbHBIX, HpPpALMOHAIBHBIX, IIOKa3aTE€IbHBIX U
TPUTOHOMETPUYECKHUX YPAaBHEHHUI U CUCTEM.

Hcnonp3oBanne CBOMCTB M rpa@ukoB GYHKIOUN I8 peleHus
ypaBHeHHH. [loBTOpeHHME OCHOBHBIX TIPUEMOB DELIEHUS CUCTEM.
Pemennie ypaBHEHUI C MPUMEHEHHEM BCEX NMPHUEMOB (pa3oKEHUS Ha
MHOJKWTENIHM,  BBEACHHS  HOBBIX  HEU3BECTHBIX,  IOJCTAHOBKH,
rpagu9IecKoro METO1a).

Pemenue cucreM ypaBHEHHI ¢ NPUMEHEHUEM DA3IUYHBIX CIIOCOOOB.
O3HakoMjieHMe C OOHIMMHM BONpPOCAMHM PpELICHHs] HEPAaBEHCTB W
UCTOJb30BaHUE CBOMCTB W TrpadukoB (GYHKIMHA TpU  pEIICHUH
HepaBeHCTB. PelieHue HEpaBeHCTB M CHCTEM HEPaBEHCTB C
NPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.

[Tpumenenue MaTeMaTH4YeCKHX METOJIOB TUISt pelieHus
coJiepKaTeNbHbIX 3aJad W3 pa3IMYHbIX oOJacTell HayKd U HpPaKTHUKU.
HuTepripeTrpoBaHue pe3ysbTaTOB C YUETOM pealbHbIX OIpaHUYECHUN

3JEMEHTBI KOMBUHATOPHUKH, TEOPUH BEPOATHOCTEN U CTATUCTUKH
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Conep:xxanue o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/A€HTOB (Ha
YPOBHe Y4eOHBbIX /IeiicTBHI)

OcHoBHbIE
KOMOMHATOPUKH

MNOHATHUA

W3ydyeHne mpaBuia KOMOMHATOPHKH W TPUMEHEHHE MPH PEUICHUH
KOMOMHATOPHBIX 3a]1a4.

Pemennie kOMOMHATOPHBIX 3ajjad METOJIOM IMepedopa W IO IPaBHIY
YMHOXKEHHS.

O3HakoMJIeHME C TOHATUSAMH KOMOWHATOPUKHU: pa3MEUICHHUIMH,
COUCTAHMSIMH, TICPECTAHOBKAMH M (OPMYyJIaMU IS WX BBIYHCIICHUS.
OObsicHeHne M mpuMeHeHue GopMyl A BBIYUCICHUS pPa3MEIleHUH,
[IEPECTAHOBOK U COYETAHUU IpU pelieHuu 3anad. O3HaKoOMIIEHHE C
ounomom Hproroma wu  TpeyrompHukoM [lackamsa.  Pemenue
MpPaKTUYECKUX 3aJa4 C HCIOJb30BAHMEM TOHSATUH M  IpaBUII
KOMOWHATOPHUKHU

DJIeMeHThI
BEePOATHOCTEM

TeOpUH

M3yueHne KIACCHUYECKOI'O  OIpPEJEeJIEHUs] BEpPOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMmoTpenne npumepoB BbIUMCIIEHUS BeposiTHOCTeH. Pemenue 3anau

Ha BBIYUCIIEHHUE BEPOSTHOCTEN COOBITHI

IIpeacraBiieHne JAaHHBIX
(Tadauubl, AUATPAMMBI,

rpagukn)

O3HakoMJIeHUE C TMPEACTaBICHUEM YMCIOBBIX JIAHHBIX U HUX
XapaKTEPUCTUKAMHU.
Pemenne mnpakTuyeckux 3aaad Ha OOpaOOTKY YHCIIOBBIX JIaHHBIX,

BBIYHUCJICHUC UX XaPAKTCPHUCTUK

I'EOMETPUA

IIpsiMble W TUIOCKOCTH B
NMPOCTPAHCTBE

@opMyJIMpOBKa U IPUBEICHUE JO0KA3aTEIbCTB IIPU3HAKOB B3aMMHOIO
pacrosoKeHus NPAMBIX U IUIOCKOCTEH. PacriosHaBaHue Ha yeprexax u
MOJEJIAX PAa3JIMYHBIX CIIy4aeB B3aWMHOIO PACIIOJIOKEHMS MPSAMBIX M
IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYXACHUU. POpMynHpoBaHHE
OnpeAeeHu!, IIPU3HAKOB u CBOWCTB rapajuIeIbHbIX u
NEPNEHANKYJIAPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.
BeIlTONIHEHME TIOCTPOEHUS YIJIOB  MEXAY MPSAMBIMH, HPSIMOM U
IIJIOCKOCTBIO, MEXKY IIOCKOCTSAMHU I10 OIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEIIAX.

IIpuMeHeHre NPU3HAKOB U CBOWCTB PACIOJIOKEHHS IPAMBIX WU ILIO-
CKOCTEH TP PELIECHNH 3a/1a4.

N300pakeHre Ha pPHUCYHKaX U KOHCTPYHPOBAaHME Ha MOJEIAX Iep-
NEHAUKYJIAPOB M HAKJIOHHBIX K IIJIOCKOCTHU, MNPSAMBIX, HNapaJlJICIbHBIX
IUIOCKOCTEH, YIJIOB MEXIy NpsIMOM W IUIOCKOCTbIO U OOOCHOBaHUE

HIOCTPOCHHUSL.
Pemenne 3amau  Ha  BBIYMCICHHE TEOMETPUYCCKMX  BEIHYHUH.
OrnmceIBaHNE pacCTodHruAe OT TOYKHM 10 IINIOCKOCTH, OT HpﬂMOﬁ 0
IUIOCKOCTH, MEXKAY IUIOCKOCTSMH, MEXIy CKpPEIINBAOIIUMHUCS

MPSIMBIMH, MEXTY TIPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.
dopMyIHpOBaHUE U JOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(Teopem cyiiecTBOBaHUS, CBOMCTBA).

N300paxeHne Ha 4eprexax W MOJEISIX PAcCTOSHUS M OOOCHOBaHHUE
cBoMX cyxaeHui. OmnpeneneHue W BBIYUCICHHE PACCTOSIHUA B
npoctpanctBe. [IpumeHeHue Gopmyn M TeopeM IUIAHUMETPUU TS
pelieHus 3aay.

O3HakoOMJICHHE C TIOHSATHEM IMapauIeTbHOTO TPOEKTHUPOBAHUS U €T0
cBoiicTBamMu. Popmynuposarue meopemvl 0 NIOWAOU

20



Conep:xxanue o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/A€HTOB (Ha
YPOBHe Y4eOHBIX /IeiicTBHI)

OpPMO2OHAILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeHeHue Teopun At 000CHOBAHUS OCTPOECHUH U BBIYMCICHUH.
ApryMEHTUpOBAaHUE CBOUX CY)KIEHUN O B3aMMHOM PACIIOJIOKEHUH
IPOCTPAHCTBEHHBIX (HUTYD

MHororpaHHuKu

Onucanue M XapakTepUCTUKA pa3IUYHBIX BUIOB MHOI'OI'DAaHHUKOB,
NEPEYUCIICHNE X 3JIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOIPDAaHHUKOB M BBIIIOJIHEHUE IIOCTPOEHUS Ha
N300paKeHHUSIX U MOJIENISIX MHOTOI'PaHHUKOB.

Bbruncnenue JIMHEHHBIX 3JEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUTrypauusx, apryMeHTHpPOBaHUE CBOUX CYXJICHUH.
XapakTepucTuka U n300pakeHne CEUCHH, pazeepmiu
MHO202PAHHUKOG, BBIYMCIICHHUE TUIOIAAeH TOBEPXHOCTEH.

[ToctpoeHne mnpocTeWIMX ceueHud KyOa, NpU3MBIL, [HPaAMHJBIL.
[Tpumenenue GpakToB U CBEICHUN U3 IUIAHUMETPHH.

O3HakoMjieHME €  BHMJAMU  CHUMMETpPUM B NPOCTPAHCTBE,
dopMynupoBaHUE  OIpeNeleHUH M CBOMCTB.  XapakTepUCTHKa
CUMMETPUH TEJI BPAIllEHNUs U MHOTOTPAHHUKOB.

[IpumeHeHne  CBOMCTB ~ CHUMMETpUM  IpU  pEHIEHUH  3ajad.
Hcnonp3oBaHne NpUOOPETEHHBIX 3HAHUM JJIS  UCCIENOBAaHUS U
MO/JICJIMPOBAHUS HECIIOXKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOI'OIPAHHUKOB U BBITIOJTHEHUE PUCYHKOB I10
YCIIOBUSM 3aj1ay

Tenra ®  moBepxXHOCTH
BpaLleHUs

O3HakoMJIeHME C BHJaMU Tell BpalleHus, (OPMYIUPOBAHUE UX
ONPEAEIICHUN U CBOMCTB.

DOopMyIMpPOBAaHUE TEOPEM O CEYEHHMH IIapa IJIOCKOCTBIO U IJIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka ¥ H300pakeHHWE TeN BpallleHUs, UX Pa3BepTKH,
CEYEHHS.

Pemenne 3amady Ha TIOCTPOGHHME CEUEHHWH, BBIUMCICHHE JUJIUH,
pacctosHui, yriaoB, Iomaaei. IlpoBeneHne  moOKa3zaTeNbHBIX
paccyXJIeHHUH IIPY PEIICHNN 3a/ad.

IIppuMeHeHne CBOMCTB CHMMETPUM IIpM pELICHWM 3aJad Ha Tena
BpallleH!s1, KOMOMHAIINIO Tel.

N300paxeHne OCHOBHBIX KPYIJIBIX TE€JI U BBIIOJHEHUE PHUCYHKA IO
YCIIOBUIO 33]1a4H

HN3mepenus B reomeTrpuu

O3HakOMIIEHHE C IIOHATHSIMH IUIOHMIAAM M O00BbEMa, aKCHOMaMH H
CBOMCTBaMH.

Pemenne 3amay Ha BBIYUCICHHE IUIOHIAACH TUIOCKHX (GUTYp C
MIPUMEHEHUEM COOTBETCTBYIOMUX (HOpMYT U (aKTOB U3 IUIAHUMETPHUHU.
W3ydyeHne TeopeM O BBIUMCICHHH OOBEMOB IMPOCTPAHCTBEHHBIX Te,
pemieHre 3ajad Ha TNpUMEHEHHEe (GOPMYJT BBIYHCICHUS OOBEMOB.
W3ydyenue ¢opmyn s BBIYHCICHUS IUIOMAACH TOBEPXHOCTEH
MHOTOTPAHHUKOB W TEJ BpaIlCHUS.

O3HaKOMJIEHHE C METOI0M BBIUMCIICHHS TIOMIAIN TOBEPXHOCTHU CHEPHI.
Pemienne 3agau Ha  BBIYMCIEHHE  IUIOMIAJIEM  MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEII
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Conep:xxanue o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/A€HTOB (Ha
YPOBHe Y4eOHBbIX /IeiicTBHI)

KoopauHatbl U BeKTOPbI

O3HaKOMJIEHHE C NOHATHEM BeKTOpa. M3ydyeHne nekapToBOW CHCTEMBI
KOOPJHMHAT B IIPOCTPAHCTBE, IIOCTPOEHHUE II0 3aJaHHBIM KOOPAMHATAM
TOYEK U IJIOCKOCTEH, HAXOXKACHUE KOOPAUHAT TOYEK.

Haxoxxnenne — ypaBHEHHH ~ OKpPYKHOCTH,  CQepbl,  IJIOCKOCTH.
Brruncnenue pacCTOSHUN MEXy TOUKaMHU.

W3yuyenue cBONCTB BEKTOPHBIX BEJIIMYMH, IIPABUII PA3JI0KEHUS BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, IPAaBUJI HAXOXACHUS KOOPANHAT BEKTOpa
B IIPOCTPAHCTBE, IpaBHJ JEUCTBUM C BEKTOPAMH, 3aJaHHBIMHU
KOOpJAUHATAMH.

IIpuMeHeHHne TeopuM IIPU pELICHUM 3a7a4 Ha JACUCTBUSA C BEKTOPAMM.
W3ydyeHne  CKaJsIpHOTO  IPOMU3BEACHHMS  BEKTOPOB,  BEKTOPHOIO
YpaBHEHUs IPSMOM M IUIOCKOCTHU. lIprMeHeHue Teopuu Npu pelieHuu
3aJa4 Ha JCHCTBUS C BEKTOpPaMHU, KOOPIMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB  JUIA  BBIYMCIICHHWS BEJIMYMH YIJIOB W PACCTOSIHUM.
O3HakOMJIEHHME C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUM O
B3aMMHOM pPaCIIOJIOKEHUU IPSAMBIX U INIOCKOCTEM € MCIOJIB30BAHUEM
BEKTOPOB.
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Y4eOHO-MeTOAMYECKOE U MATEPUATIbHO-TEXHUYECKOE o0ecneuyeHne MporpaMmabl
y4eOHOM quCHMIIMHBI «MaTemMaTuka»

OcBoeHue mnporpaMMbl y4eOHOW IUCHMIUIMHBI «MareMaTrukay mpeanoiaraet
Hanuuue B TpodeccroHambHOM  00pa3oBaTeNbHON  OpraHU3aAlMM, peaTu3yloleh
o0pa3oBaTeNbHyI0 MPOrpaMMy CpEIHEro oO0miero oOpa3oBaHHUs B Ipejesiax OCBOCHUS
OIIOII CIIO Ha 6a3e ocHOBHOIO 001Iero oOpa3oBaHus, Y4€OHOr0o KaOMHETa, B KOTOPOM
MMEETCs] BO3MOXKHOCTh 00€CTeuyuTh CBOOOAHBIN nocTyn B MHTepHET BO BpeMsl y4eOHOTO
3aHATUA U B IEPUOJ BHEYUEOHOM JEATEILHOCTH 00YJarOIIUXCSl.

[lomemenne KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUSIM CanurapHo-
ANUAEMHUOJIOTHYeCKUX npaBwil U HOopMaTuBoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHo
TUTIOBBIM O0OpY/IOBaHUEM, YyKa3aHHBIM B HACTOSIIMX TPeOOBaHUSIX, B TOM YHCIIE
CICUAIU3UPOBAHHON y4eOHOU MeOeNbl0 U CpelcTBaMu OOY4YEHHUS, IOCTATOYHBIMU IS
BBITIOJTHEHUS TPEOOBAaHUHN K YPOBHIO IOJTOTOBKH O0YYaOIIUXCSL.

B kabunere umeercs MynbTUMEIUHHOE O0OOpYyIOBaHUE, IMOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTEeIbHOIO IMpoliecca MPOCMaTPUBAIOT BU3YaIbHYI0 MH(POPMAIUIO IO
MaTeMaTUKe, CO3/Ial0T MPe3eHTAINH, BUICOMATEPUAIIbl, UHBIE IOKYMEHTHI.
MarepuajbHO-TEXHHYECKOE O0ecneyeHue

Peanmzaniust mporpaMMbl AUCITUTIIMHBI TPeOyeT HAIMUUs Y4eOHOTO KaOuHeTa
«MaremaTukay.
O0opynoBaHrue VYeOHOT0 KaOMHETA

- MTOCA/I0YHBIC MECTa IS CTY/ICHTOB;
- pabouee MeCTO MpernoaBaTers;

- TOCKa KJTacCHAs;

TexHu4eckue cpeacTBa 00yICHHS:

- UHTEepaKTHBHAs npucTaBka MimioTeach npoBoaHas;
- IOCKa MarHUTHO-MapKepHasi;

- IPOEKTOD;

- IPUHTED JIA3EPHBIN;

- KOMIUIEKT CTEPEOMETPUUECKUX Tell (I€MOHCTPAIMOHHBIN );
- CTEHJ KCIIO3ULIMOHHBIN.

- DJIEKTPOHHBIC CpPeICTBA O0yUeHUs (BUICODUITBMBI).
KoMIuiekT nHCTpyMEHTOB:

- INHEHKA;

- TPAHCIIOPTEP;

- YTOJIbHUK;

- IUPKYJIb
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AKTHBHbIE H HHTepPaKTHBHbIE GOPMBbI M METOIbI 00y4eHUsl

[IpruMmeHeHne AaKTUBHBIX W HMHTEPAKTUBHBIX METOJOB HA YypOKax MaTeMaTHUKU
MO3BOJISIET (POPMUPOBATH MMO3HABATEIBHBIA HHTEPEC 00YUIAIONTUXCS C TETBI0 JOCTHKCHUS
OTIpEIECTICHHBIX YU4eOHO-BOCIIUTATEILHBIX II€JICH 1 BBITIOJIHCHHSI 00pa30BaTEIbHBIX 3a/1a4 B
pamkax peanmnzauud OI'OC HOBOTO MOKOJIEHUA.

AKTHBHBIEC METObI:

e mpoOIeMHas JICKIIHs,

e DBpHCTHYECKas Oecena;

e CaMOCTOsTENIbHAsE paboTa C JIUTEPATYpOii;
uzpoevie

e IEIArOTHYCCKHUE CUTYAIHH;

e IIEJArOrMYECKHE 3aa4u;
Heuzpoeule

L] TECTUPOBAHUEC, KOJIJICKTUBHAA MBICIIUTCIIbHAA JCATCIBHOCTD,
e TPU3 pabora

NHTepakTHBHBIE METOADI:
1. TBopueckue 3aganusl.

2. PabGota B MajibIX rpynmnax.

3. CopeBHOBaHMUS.

4. Pa3MUHKH (pa3IM4HOrO poJa).

5. N3yuenue u 3akperieHne HOBOro HHGOPMAIIMOHHOTO MaTepuaa.
5.1. IaTepakTuBHAS JICKIIUSL.

5.2. PaboTa ¢ HarIIaHBIM OCOOUEM.

5.3. Kaxaplii y4uT Kaxa0ro.

5.4. Mcnionp30BaHue U aHAJIA3 BUJIE0-, AYTUO- MATEPUAIIOB.

5.5. IlpakTuueckas 3aaya, pa3do0p CUTyaluid U3 MPAKTUKU yYaCTHUKA.

* OOIMOTEeYHBIN (HOHT.

B Oubnuoteunslii GoHA BXOAIT Yy4eOHUKH, y4E€OHO-METOIUYECKUE KOMIUIEKTHI
(YMK), obecneunBaroniie OCBOCHHE  ydeOHOM  AuUCIUIUIMHBI  «Maremarukay,
PEKOMEHJIOBAaHHBIC WJIM JIOMYIEHHBIE JJIS WCIOJIb30BaHUS B MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OPTAHU3AIUAX, PEATU3YIOMNUX 00pa30BaTEIIbHYIO MPOTPAMMY CPEIHETO
obmero obpazoanust B mnpeaenax ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOro oOIIero

o0pa3oBaHus.
OcHoBHbBIE HauMeHOBaHHUe aBTOp HN3naTeancTBO, Ioj
HCTOYHHUKH H31aHus
yueOHoe ocobue - Maremaruka: anredpa wu | bammako M. U. | UL «Akagemus»,
25mT Hadajja MaTeMaTHYECKOIro 2017.
aHaJIM3a, TEOMEeTPHs: yueo.
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IJIL  CTYH. YUYPEXKICHUU
cpen. mpod. oOpa3oBaHusl.

y4ueOHOe rmocodue-
25mT

Maremartuka: anrebpa u
Hayajla MaTeMaTU4YeCKOro

aHaJIN3a, reOMETpHSI:
3amaynuk: y4e0. mocobue
U CTYA. YYPEKICHHIA

cpen. mpod. oOpa3oBaHusl.

bammakos M. U.

N1 «Axanemus»,
2017.

B npomecce o0ocCBOEHHS ITPOrpamMMBbI
CTYJACHTBl MMEIOT BO3MOXHOCTb JOCTYyNa K DJEKTPOHHBIM Y4eOHBIM MaTepuajam IIo
MaTeMaTHKEe, UMEIOUIMMCS B CBOOOJHOM JOCTyne B ceTH HHTepHeT (3JIeKTPOHHBIM
KHHUIaM, TpakTUKyMaMm, TectaM, Matepraiam EI'D u ap.)

y49eOHON TUCIIUATIITUHBI

JlonoTHUTE/IbHBIE HaMMEHOBaHHe aBTOp H3nareanscrBo,
HCTOYHUKU roJ U31aHus
yuebHoe nocobue Anrebpa u Havana ananuza. 10 | Amumos LA u | «IIpocBemenue»
(11) k. Tp. 2014.

yuebHoe mocobue

Aunrebpa n Havala
MaTeMaTHYECKOTO aHAIIN3a
(6a30BbIit ypoBeHb). 10 k1.

bammvakos M.H.

N1l «Axamemusi»,
2014.

yuebHoe mocodue

Anrebpa u Havana
MaTeMaTHYeCKOro aHaJIn3a
(6azoBbIit ypoBeHb). 11 k.

bammMakos M.H.

N1 «Axamemusy,
2014.

yuebHoe rmocobue

Marematuka: 10 k1. COopHUK
3a1a4: yuae0. mocodue.

bammvakos M.H.

N1 «Axamemus»,
2014.

yaeOHOe mocodune Maremaruka (Kuura 1). Komsarun FO.M. | M., 2014
u JIp.

yaeOHoe mocodue Maremaruka (Kuura 2). Komsarun FO.M. | M., 2014
u JIp.

HNuTepHeT-pecypcnl:

bymath.net "Bes anemenTapHas
MareMaTuka'

fmclass.ru OO6pazoBaTeNBHBIN TOPTAI
"®u3-mar knacc".

college.ru paznen "OTKpbITOTO KoJuiemka"
- "Marematuka'.

shevkin.ru npoekT "Maremaruka. [llkona.

bynymee".

«MaremaTuka
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http://www.bymath.net/
http://www.fmclass.ru/
http://college.ru/mathematics/index.php
http://www.shevkin.ru/

Pexomenayemas ureparypa
JJIS1 CTYJIeHTOB
bawmaxos M .M. Matematuka: anreOpa U Hadaja MaTeMaTU4YE€CKOTO aHaIN3a, TE€OMETPHUS:
y4aeO0. I CTyA. YUpexaeHui cpea. npod. oopazoBanus. — M., 2017.
bawmaxos M.Y. MatemaTtuka: anreOpa U Hadaja MaTeMaTUUE€CKOTO aHaIN3a, TE€OMETPHUS:
3amayHuK: y4eb. nmocobue /uist CTy. yupexxaeHui cpen. npod. oopazosanus. — M., 2017.
bammakoB M.U. Maremartuka: anredpa U Hayajga MaTeMaTUYECKOTO aHAJIN3a, FTEOMETPUSL:
y9eOHMK JJI1  CTYJIEHTOB TIpo(ecCHOHANbHBIX  00pa30BaTENbHBIX  OpraHU3AIHM,
ocBamBarommx Tmpodeccun u cneruanpbHocT CIIO. — M.,2017 bammakoB M.U.
Marematuka: anreOpa U Hayajla MaTEMaTUYECKOTO aHalu3a, reomeTpusi: COOpHUK 3a/1a4
npo(UIHLHON HANPaBIEHHOCTHU: yuel. mocodue s
CTYZIEHTOB TTPO(EeCCHOHATEHBIX 00pa30BaTEIbHBIX OPTAaHU3AINH, OCBANBAIOIIINX
npodeccun u cnenranbHoctu CIIO. — M.,2017
bammMakoB M.M. Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaIn3a,
reoMeTpus: 3aJa4HuK: yuel. mocooue st CTYIEHTOB MPO(EeCCHOHAIBHBIX
o0pa3oBaTeNbHBIX OpraHu3aIlfii, 0CBAUBAIOIINX MPOPECCUU U CIEITUATBLHOCTU
CIIO. - M.,2017
bammMakoB M.U. Maremartuka: anredpa u Hayajga MaTeMaTUYECKOTO aHAJIN3a, TEOMETPUSL:
DOneKTpOHHBIN y4e0.- METOJI. KOMIUIEKC ISl CTYACHTOB
MpoQeCcCHOHANILHBIX 00pa30BaTEIbHBIX OPTaHU3aAIMi, OCBAaUBAIOIIUX TIpodeccunt u
cneruanbHoctu CIIO. — M.,2017.
Anumos IlI.A. u Op. Marematuka: ainrebpa MW Hadajga MaTEMaTUYECKOIO aHajIu3a,
reomeTpusi. Anrebpa ¥ Hayajga MaTeMaTH4YeCKOro aHaiau3a (0a30BbI W yIIIyOJCHHBIN
ypoBHHM).10—11 kmaccel. — M., 2014.
I'yces B.A., I'puropses C.I'., UBonruna C.B. MaTemaruka: airedpa u Hayaia
MaTeMaTHYeCKOTO aHaJu3a, TEOMETPHUS: YICOHHK IS CTY/ICHTOB
poQeCCHOHATIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMH, OCBAUBAIOIIUX Mpodeccuu u
cnenuanpHocTu CI10. — M.,2017
Amanacsan J1.C., Bymysoe B.®., Kaoomyes C.b. u dp. Marematuka: anreOpa u Hayana
MaremaTudeckoro aHainuza. I'eometpus. ['eomerpus (0a30BbIi W yriTyOJeHHBIH YPOBHH).
10—11 xnaccer. — M., 2014.
bawmarxos M.H. Marematuka. 3agaqauk: y4e0. mocoOue I CTyA. YUYPSKIACHUN Cpel.
mpod. oopazoBanusi. — M., 2017.
bawmarxos M.HM. Marematuka. IJEKTPOHHBIM y4ue0.-METOJ. KOMIUIEKC ISl CTY/.
yupexaeHuit cpell. npod. oopazosanus. — M., 2017.
bawmaxos M.J. MatemaTuka (6a30BbIil ypoBeHs). 10 kinacc. — M., 2014.
bawmaxos M.J. MatemaTuka (6a30BbIil ypoBeHs). 11 kinacc. — M., 2014.
bawmarxos M.U. Anrebpa u Hadasia ananmsa, reometpus. 10 kiacc. — M., 2013.
bawmarxos M.U. Marematuka (0a3oBbiii ypoBeHb). 10 wmacc. COopHUK 3amay: y4deo.
mocooue. — M., 2008.
bawmaxos M.U. Matematuka (6a30Bbiii ypoBeHb). 11 kiacc. COopHHK 3a1a4: yuel. moco-
oue. — M., 2012.
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Iyces B.A., [puecopves C.I., Heoneuna C.B. Marematnka mua mnpodeccuii u
CHEIUATBHOCTEH COLMAbHO-OKOHOMHYECKOTO PO(HIIA: YUeOHUK ISl CTYH. YUPEKICHUN
cpen. npod. oopazoBanus. — M., 2017.

Konseun FO.M., Tkauesa M.B, ®eoeposa H.E. u op. Maremaruka: anreOpa U Hadasna
MaTEMaTUYECKOro aHanu3a. Anredpa ¥ Hayajia mMaTeMaTHYEeCKOro aHaiu3a (0a3oBbIM U
yrayoseHHsi ypoBan). 10 kiace / moxa pen. A.b.Kwmxdenko. — M., 2014.

Konseun FO.M., Trauesa M.B., ®@eodeposa H.E. u op. MatemaTuka: anreOpa v Haudasa
MaTeMaTUYECKOro aHaiu3a. AnreOpa M Haudaja MaTeMaTHUYeCcKOro aHanu3a (0a30BbIM U
yrayonenHbiit ypoBau). 11 knace / mox pen. A.b. X Kmwxdenko. — M., 2014.

s mpenmogaBareJiei

06 obpazoBanuu B Poccuiickoit ®enepauuun: deaep. 3aKoH OT
29.12. 2012 No 273-®3 (B pea. ®enepanbubix 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 No 11-®3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 No 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ usm.,
BHeceHHbIMU DenepanbHbIM 3aKk0HOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3z MunucrepcrBa obpazoBanust U Hayku PD or 29.12.2014 Ne 1645 «O
BHeceHnH wu3MeHeHudd B [lpukaz MunuctepcTtBa oOpa3oBaHusi U Hayku Poccuiickoi
®enepanuu ot 17.05.2012 No 413 «*“O06 yTBepx)aeHUH (PeaeparbHOr0 rocy1apcTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETO (MIOTHOT0) 0011Iero 00pa3oBaHuUs ».

[Tpuka3 MunuctepctBa oopazoBanus u Hayku PO ot 31 nekaOps 2015 r. N
1578 "O BHeceHMHM H3MEHEHUW B (penepanbHbId TOCYIapCTBEHHBIH 00pa30BaTENbHBIN
CTaHAApT CpeaHero ooOiero oOpa3oBaHUs, YTBEPKIAEHHBIM NpHkKazoM MHHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. N413.

[Ipukaz MunuctepcrBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413 «OO0
YTBEPKACHUH (PeiepaIbHOTO TOCyIapCTBEHHOIO0 00pa30BaTeIbHOIO CTaHAApPTa CPEIHEro
(TostHOT0) 00IIIETO 00PA30BAHUS.

[Tucemo [lemapTameHTa rocyapcTBEHHOM MOJUTUKH B cpepe MOATOTOBKH pabodunx
kaapoB u JIIIO MunucrepctBa obOpazoBanust U Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHaIuu 1o opraHu3aiiy MoJIy4eHHs] CPEHEero 001ero oopa3oBaHus B Mpejenax
OCBOCHHMSI 00pa30BaTEIbHBIX MPOTrpamMM CpeIHEro MpodeCcCHOHAIBHOTO 00pa3oBaHUsS Ha
0aze OCHOBHOTO o0Ommero oOpa3oBaHusS C Yy4eToM TpeboBaHWN  (eaepaabHBIX
rocyJapCTBEHHBIX O0Opa30BaTENbHBIX CTAHJAPTOB M MOJy4yaeMol mnpodeccun wuiu
CIEUAIBHOCTH CPETHETO PO(PECCHOHATEHOTO 00pa30BaAHUS.

[Tpumepnas OCHOBHast oOpazoBarenbHas nporpamma CpEIHEro
oO1eroodopasoBaHus, 0J100peHHas peluieHnemM benepanbHOTO y4eOHO-
METOANYECKOr000BEAMHEHUS 110 00111eMy 00pa3oBaHui0 (poTokos oT 28 utonHs 2016 .
Ne 2/16-3).

bawmaxos M.M. Matematvka: KH. JJi TIpENoaaBaTeNs: METOJ. mocooue. — M.,
2013

Bbawmarxos M .U., [[vieanos L. MeTogunueckoe nocodue i MoAroTOBKH K EI'D.
— M., 2014.

WHTEPHET-PECYPCHI:
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www.fcior.edu.ru (MadpopManmonHbie, TPEHUPOBOUHBIE M KOHTPOJBHBIE MAaTEpHAIbI).
www.school-collection.edu.ru (Exunas komtekiuu  1UpoBBIX  00pa3oBaTEIbHBIX

PECYpCOB).
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