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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUATIIMHBI
MATEMATHUKA
1.1. O6n1acTh NpUMeHEHUs1 IPUMEPHO MPOrpaMMbl

[Iporpamma o61ieoOpa3zoBarenbHON yueOHOU qucnuiuinHa «MaTemartuka: ainredpa u Ha-
Yajia MaTeMaTHYECKOTO aHajIi3a; TeoOMeTpHs» (anee — «MaremaThka») mpeaHa3HaueHa
AJI1 U3YUYCHHA MAaTCMATHUKU B HpO(i)eCCI/IOHaJ'IBHBIX 06pa3OBaTeJ'IBHBIX OopraHu3anugax
CIIO, peanuzyomux 00pa3zoBaTeIbHYIO IPOTPAMMY CPEAHEr0 00111eT0 00pa3oBaHus B
npeJesiax OCBOCHUSI OCHOBHOW POo)eCCHOHATBHON 00pazoBaTebHOM nporpamMmer CITO
(OITOII CITIO) na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs MIPH MOATOTOBKE
KBaJIM(PUIIMPOBAHHBIX PA0OUMX, CIYKALIUX U CIIEHUATNCTOB CPETHETO 3BEHA.
[Iporpamma pa3zpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obiiero oopazoBanus,
NPEIBSIBIIEMBIX K CTPYKTYPE, COJICPKAHUIO U pe3yJIbTaTaM OCBOCHUS yUeOHOM
JUCHUITIITNHBI ((MaTeMaTI/IKa», B COOTBETCTBUH C PCKOMGHI[aHI/IﬂMI/I 110 OpraHru3anuu
MOJIyYEHUsI CPeHEro 00111ero o0pa3oBaHus B Mpejeinax OCBOSHUS 00pa30BaTEeIbHBIX
IIPOTPaMM CPEIHEr0 MPOPECCHOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIIEro
00pa30BaHus C y4eTOM TpeOoBaHM (penepaabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIAPTOB M MOJTy4aeMOi MPOPECCUU HITH CIICIIHATBHOCTH CPEITHETO
npodeccuoHanbHOr0 oOpazoBanus (muckMo JlenapraMmeHnTa rocy1apCTBEHHON MOTUTHKH
B cepe nmoaroroBku pabounx kaapos u 10 MunobGpuayku Poccun ot 17.03.2015 Ne
06-259).

COI[Gp)KaHI/Ie mporpaMMbI «MareMmaTuka» HanpaBJICHO Ha JOCTUKCHHUC CIICAYIOIUX
neJiei:

* obecrnieueHre CPOPMUPOBAHHOCTH MPEICTABICHUN O COIMATBHBIX, KYJIbTYPHBIX H
HCTOPUYICCKUX (I)aKTOan CTAaHOBJICHUA MAaTCMAaTHUKU

* obecrieyeHre chOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUIECCKOTO H MaTeMaTH4e-
CKOI'O MBIIJICHUA,

* obecrieueHue chOpMUPOBAHHOCTH YMEHHUM MPUMEHSAThH MOJIYYeHHbIE 3HaHUS [IPH pe-
ICHWU pa3JIMIHBIX 3aaa4,

* obecriedeHne chopMUPOBAHHOCTH MPEICTABICHHUI O MaTeMaTHKE KaK 4acTH 0011e-
YEJI0BEYECKON KYJIbTYPbl, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIIOIIEM OMUCHIBATH

M N3y4aTb PCAJIbHBIC MMPOUCCCHI U SIBJICHUS.

1.2. MecTo y4eOHOM JMCHUILIMHBI B CTPYKTYpe OCHOBHOM NPO(hecCHOHANbHOMI
o0pa3oBaTeJIbHOM MPOrpaMMBbl: JTUCIUIUTMHA BXOJAUT B 00111€00pa30BaTEIIbHBIN
UK MaTtemaTuka siBiseTcst pyHIaMeHTaIbHOM 00111e00pa3oBaTeIbHOM
JTUCITUTIIMHOM CO CJIOKUBIIUMCS YCTOMUMBBIM COJICPKAHUEM U OOLITUMU
TpeOOBAHMSIMU K TTOATOTOBKE 00YJArOIITIXCS.

B npodeccrnonanbHbIX 00pa30BaTEIbHBIX OPraHU3ANMIX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 IPOrpaMMy CPEIHETO o0Iero 0opa3oBaHus B Ipeneiax
ocBoenust OIIOIT CIIO na 6a3e 0ocHOBHOTO 001Iero 00pa3oBaHusl, U3yUeHUe
MaTeMaTUKU UMEET CBOU OCOOECHHOCTH B 3aBUCUMOCTH OT MPODUIIs
npodeccuoHanbHoro oopazobanus. [Ipu ocBoenuu npodeccuit CI10 u
cnenuanbHocTer CITO ecTtecTBeHHO-Hay4YHOTO Mpoduiist mpodeccunoHaIbHOTrOo
oOpazoBanus, crieuuanbHocTeil CI1O rymanuTapHoro npo@us
npodeccuoHanbHOro 00pa3oBaHKs MaTeMaTHUKa U3y4yaeTcsi Ha 6a30BOM YPOBHE
®I'OC cpennero o61iero 06pa3oBaHusi. ITO BEIPAKAETCS B COACPIKAHUN
OoOy4YeHHsI, KOJIMYECTBE YaCOB, BHIJICISEMBIX HA U3YYCHHUE OTICIBHBIX TEM



pOrpaMMbl, TIIyOMHE UX OCBOCHUSI CTYIEHTaMH, 00bEME U XapaKTepe
MPaKTUYECKUX 3aHSITHM, BUJIaX BHEAYAUTOPHOM CaMOCTOSTENbHONU PabOTHhI
CTYJICHTOB.

OO01mue nenu N3y4eHus: MaTeMaTUKU TPAJAUIIMOHHO PEATU3YIOTCS B UEThIPEX
HaIpaBJICHUIX:

1) ob1iee mpeacTaBieHne 00 UESIX U METO/IaX MAaTEMATUKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3) oBnageHne HEOOXOUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BocniUTaTEIbHOE BO3/ICICTBHUE.

[Tpodummmsarus 1eneit MaTeMaTHIecKoro 00pa3oBaHus OTPaKaeTCs Ha BEIOOpE
IPUOPUTETOB B OPTaHU3AINU YUeOHOU AesITeNbHOCTH 00y4daromuxcs. s
TYMaHUTapPHOTO M €CTECTBEHHO-HAYYHOTO Mpoduiei mpodheccnoHaIbHOTO
oOpa3oBaHus 00Jiee XapaKTEPHBIM SBIISIETCS YCUIIEHUE OOIIEKYIbTYPHOR
COCTaBJISIOLIECH yueOHOM TUCIUIUIMHBI C OpUEHTAIEeN Ha BU3yalbHO-00pa3HbIi 1
JIOTUYECKUN CTUIIN Y4EOHOU pabOTHI.

N3yyenne MmaTeMaTUKH Kak NpoQuiIbHOM 00111e00pa3oBaTeIbHON yueOHOM
JTUCHUIUIMHBL, YYUTHIBAIOIIEH CIEU(PUKY OCBaUBAEMBIX CTyJEHTaMH MpoQeccuii
CIIO unu cnenunanbsHocTH CIIO, oOecrieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOJXOJ0B K BBEICHUIO OCHOBHBIX ITOHSITHI;

* opMUpoBaHUEM CUCTEMBI YUEOHBIX 3aJ]aHUH, oOecreunBaromux dPGHEeKTUBHOE
OCYIIIECTBIICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* 00OraIIeHueM CIeKTpa CTHIIeH yueOHON AeSITENFHOCTH 32 CYET COTIIACOBAHUS C
BEJIYIIUMH JI€ATEIbHOCTHBIMH XapaKTepUCTUKAMH BBIOpaHHOM Mpodeccuu / cnenu
AJIbHOCTH.

[IpodunbHas cocTapisOMIas OTpakaeTcsi B TPEOOBAHUAX K OATOTOBKE
00y4Jarommxcsi B 4acTH:

* 0011Ie} CHCTEMBI 3HaHUI: cofiepKaTebHbIE IPUMEPHI UCIIOJIb30BAHUS
MaTeMaTHUYeCKUX HJIeH U METOA0B B MPO(eCCHOHAIbHOM e TENbHOCTH;

* YMEHHI: pa3uune B ypoBHE TPEOOBAHUHN K CIOXKHOCTU MPUMEHSIEMbIX
JITOPUTMOB;

* IPaKTUYECKOTO UCIOJIb30BaHUs MPUOOPETEHHBIX 3HAHUI U YMEHUIA:
VH/IMBHUIYaJIbHOTO Y4EOHOT'O OIbITa B IOCTPOCHUH MaTEMaTHUYECKUX MOJIEIEH,
BBITMIOJTHEHUH UCCIIEI0BATENbCKUX TPOEKTOB.

Taxum oOpa3om, peanuzaius coepKaHus yueOHON AUCIUTIIIMHBI OPUEHTHPYET Ha
IPUOPUTETHYIO POJIb MPOIIECCYaTbHBIX XapaKTEPUCTUK yueOHOU paboTHI,
3aBHCSIIUX OT MPOouIIs MpodheccnoHaTbHOTO 00pa30BaHus, IOTYYSHHS OIbITa
UCTIOJTb30BaHUsI MAaTEMATHKH B COACPKATEIBHBIX M MPO(PECCHOHATBHO 3HAYMMBIX
CUTYaIUsIX 10 CPAaBHEHUIO ¢ (hOpMaIbHO-YPOBHEBBIMH PE3YIbTATUBHBIMU
XapaKTepUCTHKAMHU 00y4YEeHUSI.

Conepxanue yueOHOU JUCIMILTUHBI pa3pab0TaHO B COOTBETCTBUH C OCHOBHBIMU
COJIEP>KaTEIbHBIMU JIMHUSAMU O0yUEHUSI MAaTEeMaTHKeE:

* 0 YKCJaX; U3y4YEeHHE HOBBIX U 0000IIeHNE paHee N3YUEHHBIX ONepaliuii
(BO3BeIeHHE B CTEMEHb, U3BJICUECHUE KOPHS, IOTapu(PMUPOBAHUE, CUHYC, KOCUHYC,
TaHT€HC, KOTAHT€HC ¥ 0OpaTHBIE K HUM); U3yUY€HUE HOBBIX BUJIOB YHCIOBBIX
BBIpXEHUI U (OPMYIT; COBEPILIEHCTBOBAHUE MPAKTUIECKUX HABHIKOB U



BBIYHCIIUTEILHON KYJIBTYPBI, PACIIUPEHUE U COBEPIIICHCTBOBAHNE
anredpanyeckoro amrmapara, chOpMUPOBAHHOTO B OCHOBHOM

IIKOJIE, U €ro MPUMEHEHHUE K PEIICHUI0 MATEMAaTUYECKUX U MPUKIIAIHBIX 33/1a4;

* TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKIIOYAIONIAsl CHCTEMATU3AIINIO U
pacuIMpeHue cBeIeHU 0 (yHKIUSIX, COBEPIICHCTBOBAHKE IpaUUECKUX YMEHHUI;
3HAKOMCTBO C OCHOBHBIMH HJIESIMU U METOJJaMU MAaTEMaTUYECKOTO aHAJIN3a B
o0BbeMe, TO3BOJISIONIEM UCCIIEeI0OBATh AIeMEHTapHbIe (DYHKIIUU U PEIIATh
MPOCTEUIITNE TEOMETPUIECKUE, (U3NUECKUE U IPyTHe IPUKIIATHBIC 3a/1a49H;

* IUHUS YpaBHEHUHN U HEPABCHCTB, OCHOBAHHAS HA IMOCTPOCHUHU U UCCIICTOBAHUH
MaTEeMaTUYECKUX MOJIENICH, TIEPECEKAIOMIAsCS C anreOpandecKoil 1 TEOPETHKO-
GYHKIIMOHATBLHOM TUHUSMHA 1 BKJTFOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHKE
TEXHUKHU anreOpandecKux mpeoOpa3oBaHMi IJis PEIICHHs YpaBHEHUM, HEPABEHCTB
U cucteM; (OPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATh MMPOCTEHUININE
MaTeMaTUYECKUE MOJICNIN NP PEIICHUU MPUKIAAHBIX 33]1a4, 3a/1a4 U3 CMEKHBIX U
CHEIUATBHBIX JUCIUILIINH;

* reOMETpUYECKas JIMHUSI, BKIIOYAIONIAsl HATJISAIHbIE MPE/ICTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpaxX U U3YUEHUE UX CBOWUCTB, POPMUPOBAHUE U PA3BUTHE
MIPOCTPAHCTBEHHOT'O BOOOPAXKEHUSI, Pa3BUTHE CITOCOOOB T€OMETPUUECKUX
U3MEPEHU, KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB JJIsl pEIICHUS
MaTEeMaTUYECKUX U MPUKIAJIHBIX 3a/1a4;

* CTOXACTHYECKAs JIMHKS, OCHOBAHHAS HA Pa3BUTHH KOMOMHATOPHBIX YMCHHU,
MPEICTABIICHUHA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX
OKPYKAIOIIEro MHpA.

1.3. leau u 3aga4u y4eOHOM AMCUMILIMHBI — TPe0OBaHUS K pe3ybTaraM
OCBOCHUSA YU4eOHOM IMCIUTIHHDI:

OcBoeHue cojepkaHus ydyeOHOW JuCHMIUIMHBI «MaTtematuka» oOecrnedunBaeT
JOCTIKEHHUE CTYACHTaAMU CJICTYIONINX Pe3yIbTaTOB:

* TUYHOCTHBIX:

—— c(pOpMUPOBAHHOCTH MPEICTABIICHUN O MATEMATHKE KaK YHUBEPCATLHOM SI3bIKE
HAyKH, CPEJICTBE MOJICITUPOBAHUS SBJICHHUM U MPOIIECCOB, UIIEAX U METOJIaX Ma-
TEMAaTUKH;

—— MOHUMAaHKE 3HAYMMOCTU MaTeMATUKH JJII HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpMHPOBAHHOCTH OTHOIIEHUSI K MATEMATHUKE KaK K YaCTH 00IIeUETI0BEUECKOM
KyJbTYPBI Y€pPE3 3HAKOMCTBO C HCTOPUEH pa3BUTHS MaTEMaTHUKH, YBOJTIOIIUCH
MaTEMaTUYCCKUX UICH;

—— pa3BHUTHE JIOTUYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
ANITOPUTMHYCCKON KYJIBTYPhI, KPDHTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOMMOM
JUTst Oy Tytnei mpodecCHOHaTbHOM JACSITCIIBHOCTH, JUTSI IPOJOJDKEHUS 00pa30BaHuUs
1 cCaMO00Opa30BaHMUS;

—— OBJIQJICHUE MAaTEMaTUIECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMU B TIO-
BCEJTHEBHOM KU3HU, JJISI OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUTUINH U
JUCITUTUINH TPOo(eCCHOHATBHOTO HUKJIA, JIJIS TIOydeHHsI 00pa30oBaHus B 00JIaCTsX,
HE TpeOyroluX yriay0IeHHON MaTeMaTUYECKOM MOArOTOBKH;

—— TOTOBHOCTbH M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHIO,



Ha MPOTSHKEHUU BCEH JKMW3HHU; CO3HATEIIbHOE OTHOLIEHHE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIEHUIHOW mpodecCuOHaIbHOM M OOIIEeCTBEHHOU
JEATEIIbHOCTH;

—— FOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUECKOM U OTBETCTBEHHOM
JEATEIIbHOCTH;

—— TOTOBHOCTb K KOJUIEKTUBHOM palOTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTenbHON,  OOIIECTBEHHO  TIOJIE3HOW,  Yy4€OHO-UCCIIEN0BATENbCKOM,
MPOEKTHOM M JPYTUX BUAX ACSITEIbHOCTH;

—— OTHOILIEHHE K NPO(ECCHOHATBHON AEATENBHOCTH KaK BO3MOKHOCTH Y4acTHs B
pEIIeHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0em;

* METANPEIMETHBIX:

—— YMEHHE CaMOCTOSITEJIbHO ONPEEATh LEIH IEATEIbHOCTH U COCTABIATh IIaHbI
NEATEIbHOCTH; CaMOCTOSITEJIBHO OCYLIECTBJIATH, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh JEATENBHOCTD; HMCIIOJIB30BaTh BCE BO3MOJKHBIE PECYpChl IS
JOCTHJKEHHSI IIOCTABJICHHBIX LEJIEH W pealu3aldd IUIAHOB JIESTEIIBHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JINYHBIX CUTYAIIUX;

—— YyMEHHME NPOAYKTHMBHO oOOIIaTbcs U B3aUMOJEHCTBOBaTH B Ipoliecce
COBMECTHOM  JIESITEIBHOCTH, YYUTBHIBATh  IIO3ULHMHM  JIPYTUX  yYaCTHUKOB
NEeSTENbHOCTH, 3((HEKTUBHO pa3periaTb KOH(IUKTHI;

—— BJIQJICHUE HaBbIKAMHU TI03HABATEIbHOH, Y4YEOHO-HUCCIEAOBATEIbCKON U
MPOEKTHOM JESATENbHOCTH, HAaBbIKAMU pAa3pelIeHHs] MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/a4,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNUS;

—— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM WH(OPMAIIMOHHO-
MO3HABATEJIbHOM JIEATEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTHUPOBATHCA B PA3JIMYHBIX
UCTOYHUKAX HH(POpPMAlMM, KPUTHUYECKH OLCHHBaTh M HHTEPIPETUPOBATH
uH(pOpMaIMIO, TOTYYaEMYIO U3 Pa3IMYHbIX UCTOUHUKOB;

—— BJIQJICHUE A3BIKOBBIMM CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh
CBOIO TOYKY 3PEHHSI, UCIIOIb30BATh aJI€KBATHBIC S3bIKOBBIE CPECTBA,;

—— BIJIaJICHUE HaBbIKAMU [I03HABAaTEJbHOM peQIeKCUH KaK OCO3HaHUS
COBEPILIAEMBIX

JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN, IPAHULI
CBOET0 3HAHMSI U HE3HAHUS, HOBBIX MTO3HABATEIBHBIX 3a/1a4 U CPEJCTB JUIs KX
JOCTHKEHUS,;

—— LIeJICYCTPEMIICHHOCTh B TOMCKAX M MPUHATHH PELICHUH, COOOPa3UTEIbHOCTh U
UHTYUIIUS, Pa3BUTOCTh MNPOCTPAHCTBEHHBIX MPEACTaBICHUI; CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

* IPEIMETHBIX:

— c(OpMHPOBAaHHOCTh MPEJICTaBICHUI O MaTeMaTUKe Kak 4YacTH MHUPOBOM
KYJbTYpbI

¥ MECTE€ MaTeMaTHKU B COBPEMEHHOM UBUIN3AIUH, CIIOCO0aX OMUCAHUS SABJICHUIN
peanbHOr0 MMpa HA MAaTEMAaTUYECKOM SI3bIKE;

—— c(hopMHPOBAaHHOCTH MPEACTABICHUNA O MAaTEMAaTHYECKUX MOHATHUAX KaK BayKHEH
[IMX MaTEeMATHYECKUX MOJEIISIX, TO3BOJISIFOLUIMX OMUCHIBATh U U3y4aTh pa3HbIE



IIPOLIECCHI U SIBJICHUS; TOHUMAHHUE BO3MOXHOCTH aKCUMOMATUYECKOTO MOCTPOEHUS
MaTE€MaTUYECKUX TEOPUH;

—— BJIQJICHHE METOJAMM JI0Ka3aTeJIbCTB M AITOPUTMOB PEIICHUS, YMEHHE HX
IIPUMEHATH, IPOBOJAUTH JOKAa3aTEIbHbIE PACCYKICHUS B XO/1€ PEUICHUS 3a/1a4;
——BJAQJCHHEC  CTAaHAAPTHBIMU  IIPUEMAMU  pEUICHUS  PAlUOHAIBHBIX U
VPpalHOHAIBHBIX,

IIOKAa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB, UX
CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOIPAMM, B TOM YHUCJIE IS M10-
VICKA IIyTH PELICHUS U WUIIOCTPALMU PELICHNs YPABHEHUN U HEPABEHCTB;
——C(OpPMHUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHATHUAX MAaTEMAaTUYECKOTO
aHajau3a W KX CBOWCTBAx, BJIAJICHUE YMEHUEM XapaKTEPU30BaTh IOBEICHUE
(GyHKIMI, HCIONB30BAHUE TIOJYYCHHBIX 3HAHUW JUIS ONHCAHMS M aHajiu3a
peanbHbIX

3aBUCHUMOCTEH;

— BJAJCHUE OCHOBHBIMU IIOHATUSAMM O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh reoMeTpuueckue (Urypbl Ha yeprexax, MOJCNIAX U B PEATbHOM
MUpE; NIPUMEHEHNE M3YyYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Gopmyin amis
pELIECHUs TEOMETPUYECKUX 3a1a4 U 3a]1a4 C IIPAKTUUYECKUM COJEPKAHUEM;
——C(OPMHUPOBAHHOCTh NPEJCTABICHUA O IMpoleccax U SBICHUSIX, HMEIOLINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTHYECKNX 3aKOHOMEPHOCTIX B PEAIbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTD U
OLICHMBATh BEPOSITHOCTU HACTYIJIEHUSI COOBITUIA B MPOCTEUIINX MPAKTUYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKHU CITyYalHbIX BEJINYWH;

—— BJIQJICHNE HABBIKAMH MCIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX IMPOIPAMM IIPH
peneHny 3aaad.

COJIEPXXAHUE YUYEBHOM JIMCLIUTUIMHEI
BBenenue
Marematuka B Hayke, TEXHUKE, SKOHOMHUKE, WH(OPMAIIMOHHBIX TEXHOJIOTHUSIX U
MPAaKTUYECKOM JeATeNbHOCTH. llenn u 3amauM W3ydyeHus MaTeMaTHKUd MpH
ocBoenuu npodeccuit CIIO u cnenmansrocteit CITO.

AJITEGPA
PASBUTUE TIOHATHUA O UYUCIIE. Ilensie W palluOHAJIbHBIE YHCIA.
HevicrButenbHble yncia. [IpubnuxeHHpie BolunciaeHus. KoMIIeKCHbIE Ynca.
KOPHU, CTEITEHU U JIOT' APOMBI
Kopuu u crenenu. KopHu HaTypajgpHOM CTENEHM W3 YMC]Ia U HUX CBOMCTBA.
CreneHu ¢ palMOHAIBHBIMM TIOKa3aTeasiMH, HX cBoicTtBa. CTeneHu ¢
JICUCTBUTEIBLHBIMA  TOKa3zaTensiMu. (CBOWMCTBA CTENEHU C JICMCTBUTEIBHBIM
nokazatenieM. [lokazarensnas pyukmus. Jlorapudm. Jlorapudm uncna. OCHOBHOE
jJorapuMUUYECKOe TOXKAECTBO. JlecATWYHBIE U HATypalbHBIE JIOTapPU(PMBI.
[lpaBuna nevictBuii ¢ Jsorapudmamu. Ilepexom K HOBOMY OCHOBAHWUIO.
[IpeoOpazoBanue anredpandeckux BeipaxeHuil. [IpeoOpa3oBaHue parroHaTbHBIX,
UPPALMOHATBFHBIX CTENEHHBIX, TOKA3aTEIbHBIX U JIOTApU(OMHUUECKUX BHIPAKCHHI.



IIpakTHyeckue 3aHATHSA

ApudmMernueckre JAEUCTBUS HAJ 4YHMCIAMU, HAXOXJEHUE MPUOIMKEHHBIX
3HAQYCHUN  BEJIMYMH W  TOTPENIHOCTEH  BbIYMCICHUN  (aOCOMIOTHOM U
OTHOCHUTEJIBHOM), CPAaBHEHHE UYMCIIOBBIX BbIpaXCHHUU. BblUumclieHHe U CpaBHEHUE
KOpHEW. BBINIOTHEHWE pacyeToB ¢ paaukaiaMu. PelleHne uppanuoHaIbHBIX
ypaBHEeHMI. HaxoxkaeHue 3HaYeHU CTENEHEW ¢ pallMOHAIIBHBIMU MTOKA3aTEISIMHU.
CpaBuenue creneHeil. I[IpeoOpa3oBaHusi BBIpaXKEHUH, COAEpPIKAUIUX CTEICHU.
Pemenne nokasarenbHbIX ypaBHEHUM. Pemenne npuknagneix 3anad. Haxoxaenue
3HaYeHW Jorapudma MO MPOU3BOJIBLHOMY OCHOBaHMIO. [lepexom oT oOIHOTO
OCHOBaHUS K  Jpyromy. Bplumcienue W cpaBHEHHUE  JIOrapu(pMOB.
JlorapudpmupoBanre W NOTCHIMpPOBaHWE  BbIpaxeHuil.  [IpubmxeHHbIC
BBIUMCJICHUS] M pEIICHUS MPHUKIAJHBIX 3anad. Pemnenune morapupmMuuecKkux
YPaBHECHUM.

OCHOBbBI TPUTTOHOMETPUH

OCHOBHBIE TOHATHS

Panunannasg mepa yrna. BpamarensHoe asrkeHue. CHHYC, KOCHHYC, TAaHI'€HC U
KOTaHreHc uyucna. OCHOBHBIE TPUTOHOMETPHYECKHE ToOXkAecTBa. DopMyisl
npuseneHuss. PopMmyiibl cioxeHuss. PopMyiibl yiBoeHHss PopMyJibl OJTOBUHHOTO
yriaa. [IpeoOpazoBanust mpoCTERIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN
[TpeoOpa3oBaHne CyMMbl TPUTOHOMETPHUUECKMX (YHKIHMA B NPOU3BEICHUE U
NPOU3BEIACHUS B CyMMy. BbIpakeHHE€ TPUTOHOMETPUYECKUX (PYHKUUNA Yepe3
TaHI€HC T[OJOBUHHOTO apryMEHTa. [pUTrOHOMETPUYECKHE YpPAaBHEHUS W
HepaBeHCTBA. [Ipocrenmme TtpuroHomerpudeckue ypaBHeHus. [Ipocrelimme
TPUTOHOMETPHUUECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIMH.
ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

IIpakTuyeckue 3aHATHS.

PanuaHHbli METON M3MEpPEHMs YIVIOB BpALCHUS U CBS3b C I'PAAyCHOM MEPOU.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYJBI CIOXKEHHS, YABOCHUS,
npeoOpa3oBaHWE CYMMbl TPUTOHOMETPUUECKUX (YHKIUH B MPOU3BEACHHUE,
npeoOpa3oBaHUE MPOU3BEACHHUS TPUTOHOMETPUYECKUX (YHKUUH B CymMmy.
[Ipocreimme TPUrOHOMETPUUECKUE YPABHEHNSI 1 HEPABEHCTBA.

OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMH: APKCUHYC, APKKOCUHYC, apKTAHT€HC.
@DyHKIUYU, X CBOMCTBA U TPAPUKHU.

OYHKIHNNA.

OO6nactb onpeneneHuss ¥ MHOXKECTBO 3HAYEHUU; rpauk (GyHKIHUHU, TOCTPOEHUE
rpadukoB (DYHKIIMNA, 3aJaHHBIX pa3IMYHbIMU criocobamu. CBoOWCTBAa (PYHKIIHUH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYECHHOCTb, NEPHOJIUYHOCTb.
[IpomexxyTku BO3pacTaHus WM yObIBaHUS, HauOOJbIIEE U HaWMEHbIIEe 3HAYCHUS,
TOUKU 3KcTpeMyMma. ['paduueckas mnrepnperauus. [Ipumepsl GyHKIMOHATBHBIX
3aBHCHMOCTEH B peasIbHbIX MpoIleccax W ABJICHUAX. ApudmeTrnyeckue omnepanuu
Haj GyHkuusmu. Crnoxsas GyHkmms (kommo3uius). [loHsTHE 0 HEMPEPHIBHOCTH
byakuuu. OOpatHbie ¢yHKIMUA. OO0JacTh ompeneneHuss W 00JIacTh 3HAYCHHM
oOpatHoit pyHkimu. ['paduk o6patHON HyHKIIUH.



CreneHHble, MOKa3aTeJbHbIE, JOorapugMuiecKue

U TPUTOHOMETPHYEeCKHE (PYHKIIUU.

OoOparHble TpUroHOMeTpUYecKre GyHKINH

Omnpenenenus ¢GyHKUMA, UX cBocTBa M rpaduku. [IpeoOpazoBanusi rpaukos.
[TapannenbHbpli MEPEHOC, CHUMMETPUS OTHOCUTENBHO OCEd KOOPAWHAT U
CUMMETPHSI OTHOCUTEIBHO Ha4alla KOOPAUHAT, CHAMMETPHUSI OTHOCHUTEIIBHO MPSMOU
Yy = X, pacTsKEHUE U CKATHE BAOJb OCEH KOOPAUHAT.

IIpakTuyeckue 3aHATHS

[IpuMepbl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMA B PEAJBHBIX MPOLECCAX U3
cMeXHbIX quctuminH. Onpenenenue ¢yakiuil. [loctpoenue u uyteHue rpa@ukos
¢ynkumii. HWccnenoBanue ¢GyHkuuu. CBONCTBa JUMHEHHOW, KBaJpaTHUYHOM,
KyCOYHO-TMHEHMHOW u  ApoOHO-nuHeiHOW  ¢yHknuil. HempepwiBHBIE U
nepuoauyeckue GpyHkiuu. CBONCTBa M rpaduKu CUHYCa, KOCHHYCA, TaHT€HCA U
koTanreHca. O6parubie GyHKIMHN U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
dbynkuuu. IlpeoOpazoBanusi rpaduka ¢GyHKuuU. ["apMoHHMUYECKHE KoOJIeOaHUS.
[Mpuknagnsie 3amaun. [lokazarenbHbie, Jorapu@MuUUYecKue, TPUTOHOMETPUIECKUE
YPaBHEHUSI U HEPABEHCTBA.

HAYAJTA MATEMATHUYECKOI'O AHAJIN3A

IlocnenoBaTenbHOCTH. CrocobGpl  3amaHust U CBOWCTBA  YHUCIIOBBIX
II0CJIEA0BATEIbHOCTEN. ITonsaTne 0 npezaene IIOCJIE10BATEIILHOCTH.
CyliecTBOBaHHE TMpenesia MOHOTOHHOM OTrPAaHUYEHHOW IOCIIEI0BATEIBbHOCTH.
CymMupoBaHue nocienoBaTenbHocTed. beckoHeuHo yObIBaromas reoMeTpuieckas
IIPOTPECCHS U €€ CyMMa.

IIpousBoanasi. Ilonsatue o mnpou3BogHON (YHKIHMH, €€ TECOMETPUYECKHH U
(bu3nueckuil cMpIci. YpaBHEHUE KacaTeabHOU K rpaduky pyHkiuu. [IponsBoaHble
CyMMBbI, pa3HOCTH, NpPOU3BEICHMS, YacTHble. [IpomM3BOAHBIE  OCHOBHBIX
aJieMeHTapHbIX QyHKIuH. [IpuMeHeHrne Tporu3BOIHON K MCCIEIOBAHUIO (DYHKITHI
u moctpoeHuto rpadukoB. IIpousBomnbie 00paTHON (PYHKIIMM U KOMIO3UIIUU
bynkuuu. [Ipumeps ncronb30BaHUs MPOU3BOIHOMN ISl HAXOXK/IEHUS HAWITYYIIIEeTO
pelIeHUsl B NMPUKIIAIHBIX 3a1adax. Bropas mpou3BOAHas, €€ '€OMETPUYECKUNA U
busnueckuit cMmpici. Haxoxkaenue ckopocTH Juisl ipoliecca, 3aaHHoro (hopmymoit
u rpaduxom.

IlepBooOpa3Hass u wuHTerpaj. [IpuMeHeHuE ONpPEAEICHHOr0 WHTErpana s
HAXOXJEHUS IUIOIIAAW KpUBOJMHEMHOU Ttpamnenuu. Dopmyna HperotoHa—
Jleitonuna. Ilpumepsl npuMeHeHHs] HHTErpaia B (U3UKE U T€OMETPHH.
IpakTuyeckue 3aHATHS

YucnoBas mNOCIENOBAaTENbHOCTb, CHOCOOBI €€ 3a/JaHMs, BBIYHCICHHUS YJICHOB
nocienoBarenbHocTu. Ilpenen mocnegoBaTenbHOCTH. beckoHeduHO yObIBaromias
reoMeTpuueckas nporpeccus. [IpousBonHas: MEXaHUUECKUH M T€OMETPUUECKUU
CMBICI TPOM3BOAHOW. YpaBHEHHE KacaTeldbHOM B oOmem Bume. IlpaBmia u
dbopmysl qudpepeHnnpoBanus, TAOIHUIIA MPOU3BOTHBIX AIEMEHTAPHBIX (PYHKITUH.
HccnenoBanre GyHKIIMU C TTOMOIIBIO TTPOU3BOAHON. Haxoxkaenne HanOobIIero,
HAaWMEHBIIIETO 3HAYCHUSI U DKCTPEMAJIbHBIX 3HAYCHHUH (PYHKITUH.

WNurterpan u mepBooOpasHas. Teopema Hpiorona—Jleiionuna. Ilpumenenue
MHTETpaia K BBIYUCICHUIO (PU3NYECKUX BETMYHUH U TUIOIIaIEH.



YPABHEHUA U HEPABEHCTBA

VYpaBHEHUssT H CHCTEMBl ypaBHEHUW. PanuoHanbHbIE, UPpPALMOHAIBHBIE,
MOKA3aTEJIbHBIE U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCUIBHOCTD ypaBHEHH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI UX pelIeHUs (pa3oKEHUE HA MHOXKHUTEINIM, BBEJCHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IPAPUUECKUN METO).

HepaeHnctana. PammonansHeie, UppalMOHaIbHBIE, MOKa3aTeIIbHbIC "
TPUTOHOMETPUYECKHE  HepaBeHCTBAa. (OCHOBHbIE TMPUEMbl HUX  PEUICHUS.
Hcnonp3oBanue CBOMCTB M TrpadukoB (QYHKIMI TMPH PpEHICHUH YpPaBHEHUU U
HEpaBEHCTB. MeToa HWHTEpBaOB. M300pakeHne Ha KOOPAMHATHOW TUIOCKOCTH
MHOJKECTBA PENICHUN YPABHEHUW W HEPABEHCTB C JBYMs IEPEMEHHBIMH U HX
CUCTEM.

Ipuxkaagubie 3a1a4u

[IprumeHeHne MaTeMaTUYeCKUX METOJOB ISl PELICHUST COACPKATEIbHbIX 3a1a4 U3
pa3IMYHBIX OOJIacTeld HAyKu W MpakTukd. MHTepnperanus pesyiabTaTa, yder
pEAIBbHBIX OTPAHUYCHUMN.

IIpakTuyeckue 3aHATHS

Kopnu ypaBuennii. PaHocuiibHOCTS ypaBHeHMi. [Ipeobpa3oBaHue ypaBHEHUN.
OcHOBHBIE NIPUEMBI PELIECHUS YPaBHEHUH. PellleHne cucTeM ypaBHEHHUI.
Hcnonb3oBaHne CBOWCTB U TpaduKOB (PYHKIUN [JIsI pEIICHUs] YpaBHEHUM U
HEPABEHCTB.

KOMBHMHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
JJieMeHTbl KOMOMHATOPUKH

OcCHOBHBIC TOHATHS KOMOWHATOPUKHU. 3ajlaud Ha MOJCYET YMCJIa pa3MeElIeHUH,
MEepeCcTaHoOBOK, codyeTaHui. PemieHue 3amau Ha miepebop BapuaHToB. Dopmyra
ouHoma Herotona. CBoiicTBa OMHOMHHAJIBHBIX KO3(DPUIMEHTOB. TpeyroibHUK
[Tackass.

DJIeMEeHThI TEOPUH BEPOSATHOCTEI

CoObITHE, BEPOATHOCTH COOBITHS, CIIOXKEHUE U YMHOXKEHHE BEPOSITHOCTEH.
[TonsiTue 0 HE3aBUCUMOCTH COObITHH. JIMCKpeTHAas cily4yaiiHas BEJIMYMHA, 3aKOH €€
pacnpeneneHusa. YucaoBble XapaKTEPUCTUKHU NUCKPETHOM CIyYallHOM BEJIIMYMHBI.
[TonsiTue o 3aKoHE OOIBIINX YUCEN.

JIeMEeHThl MATEeMATHYECKOM CTATUCTUKH

[IpencraBnenrie AaHHBIX (TAOJUIBI, JAWArpaMmbl, TrpaduKd), TeHEpalbHas
COBOKYITHOCTb, BBIOOpPKa, cpefiHee apudmeTndeckoe, Menuana. [lonstue o 3amavax
MAaTEMAaTHYECKOW CTAaTUCTUKU. PernieHrne mNpakTUYecKuX 3agad ¢ NPUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

IpakTuyeckue 3aHATHS

Hctopust pa3Butusi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKH U UX
poJib B pasNUYHBIX c(epax dYeIoBEUECKOW Ku3HeAesTenbHOoCTH. [IpaBuiia
KOMOMHATOpUKHU. PerieHne KOMOMHATOPHBIX 3amad. Pa3mernieHus, codeTaHUs U
nepectaHoBkU. bunoMm Herotona u tpeyronsuuk [lackans. [Ipuknanseie 3agayu.
Knaccruueckoe ornpenesnieHue BEPOSTHOCTH, CBOMCTBA BEPOATHOCTEU, TEOpema O
CyMM€ BepoOATHOCTEW. Brpruucnenne BepostHocTer. [lpukianHeie 3amadu.
[IpencraBinenne YMCIOBBIX JaHHBIX. [[pUKIaaHbIC 3a0a4U.
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IT'EOMETPUA
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE
B3anmHOe pacnonokeHue ABYX MpsSMBIX B mpocTpaHcTBe. [lapaensHOCTH
npssMord M IockocTh. llapamiensHocTh T1IOCKOCTEW. llepneHauKyIspHOCTD
NpsAMOM M THIOCKOCTU. [leprneHauKynsp W HaKJIOHHAA. YTOJI MEXAy NpsSMOW U
IIJIOCKOCTBIO. JIByrpaHHBIi1 yTOJL. VYron MEKY IJIOCKOCTSAMM.
[lepneHANKYISIPHOCTS, JBYX IUIOCKOCTEW. ['eomeTpuueckue mnpeoOpa3zoBaHuUs
IIPOCTPAHCTBA: MAPAIIIENBHBIN IEPEHOC, CAMMETPHUSL OTHOCUTENIBHO INIOCKOCTH.
[TapaiutennbHOE  mpoektupoBanue.  [lmomane  OpTOroHaNbHOW — MPOEKIUH.
N300paxeHne MpocTpaHCTBEHHBIX (PUryp.
MHoOrorpaHHuKHu
Bepmmnbl, pebpa, rpaHu MHOrorpaHHuka. PasBepTka. MHOrorpaHHble yTJIbl.
Breimyknsle MHOrOorpaHHuMKd. Teopema Oiiepa. Ilpusma. Ilpsmas u HakimoHHas
npusMma. [IpaBunbHas npusma. Ilapamnenenunen. Ky6. INMupamuna. [lpaBunbHas
nupaMuja. YcedeHHas nupamupa. Terpasap. Cummerpun B KyOe, B
napajuienienurnese, B npusMe u nupamuje. Ceuenus Kyoa, Mpu3Mbl U TUPAMUJIBL.
[IpencraBieHre O NpaBUIBHBIX MHOTOTpaHHHKaxX (TeTpa’iape, KyOe, OKTasipe,
JOJIEKa3Ipe U UKOCASPE).
Tesa 1 IOBEPXHOCTH BpallleHUS
[Munuaap u  KoHyc. YceueHHbIH KoHyc. OCHOBaHHE, BbBICOTA, OOKOBas
NOBEPXHOCTh, OOpasyromiasi, pas3BepTka. (OceBble CEUEHUSI M  CEUYCHUS,
napajuienbHble ocHoBaHuI0. [lap u cdepa, ux ceuenus. KacarenbHast miocKocTh K
cepe.
HN3mepenus: B reomeTrpuu
O6beM u ero usmepenue. MurterpanbHas dopmyna oobema. Dopmyibl 00beMa
Ky0a, IpsIMOYTOJIbHOTO MapajuieNienumnena, npu3Msl, HuinHapa. opmyisl o0bema
MUPAMUbI U KOHyca. @OopmyIibl IUIOMIAIA HOBEPXHOCTEN UIMHIPA U
koHnyca. ®opmynsl oO0bema mapa u miomanua chepsl. [logodue Ten. OTHOIICHUS
TJIOMIAIEH TOBEPXHOCTEN U 00bEMOB MOJ00HBIX Tel. KoopIuHaThl U BEKTOPHI
[IpssMoyroisibHast (ZIeKapToBa) cHUCTEMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna
paccTosHUS MEX]y IBYMsI TOUKaMU. Y paBHEHUS CPeEpbl, MIIOCKOCTU U MPSAMOIL.
Bekropel. Monyns BekTtopa. PaBeHCTBO BekTOpoB. (CllOXEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIIO. Pa3nokeHue BEKTOpa IO HANpPaBICHUSM. YTOJI
MEXIy IByMs BekTtopamu. IIpoekmus BekTopa Ha ocb. KoopanmHarsl BeKTOpa.
CkansipHOoe IPOU3BEICHUE BEKTOPOB.
Hcnonp30BaHnEe KOOPAMHAT M BEKTOPOB IpPU PELNIEHUH MATEMaTUYECKUX U
MIPUKJIAIHBIX 3a]1a4.
IpakTuyeckue 3aHATHS
IIpru3Haky B3aMMHOI'O PacCIIOI0KEHUS IPSAMBIX. YTOJI MEXIy IpsAMbIMU. B3auMHoe
pPACIIOJIOKEHUE MPSIMBIX M IUIOCKOCTEW. [lepneHauKyisip W HakJIOHHAs K
IUIOCKOCTH. YTOJ MEXIy IMpSIMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM
paCIIONIOKEHUM MNPSIMOM M INIOCKOCTH. TeopeMa O Tpex MNepHeHAuKyIspax.
[Ipu3Hakn © CBOWCTBA MAapaJUICNIBHBIX M IEPIEHAUKYISAPHBIX IUIOCKOCTEH.
PaccTostHue OT TOYKM 10O IUIOCKOCTH, OT NPSMOM 10 IUIOCKOCTH, PACCTOSTHUE
MEXIy  IUIOCKOCTSMH, MEXAY  CKPCIIMBAIOIIMMUCA  MNPAMBIMHM,  MEXAY
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POU3BOJIBHBIMU (purypamu B TipoctpaHcTBe. [lapamiensHoe MpOeKTHpOBaHUE U
ero cpoictea. Teopema 0 MIOLIaaAM OPTOTOHAIBHONW MPOECKIUHA MHOTOYTOJBHHUKA.
B3auMHoe pacronoxeHue NpoCTpaHCTBEHHBIX (uryp. Paznuunbie BuUbl
MHOTOrpaHHUKOB. WX wu300paxkenusa. CeueHus, pa3BepTKU MHOTOIPAHHHUKOB.
[Inomans noBepxHocTH. Buaesl cumMeTpuid B mpocTpancTBe. CUMMETPUS TEN
BpallleHUs] U MHOTOTPAaHHUKOB. BhruucieHue momane u o0bemMoB. BeKTophi.
HelictBuss ¢ BekTopamu. JlexkapToBa cHCTEMa KOOpPJAWHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKPY>KHOCTH, c(ephl, IMIOCKOCTU. PaccTosiHME MEXIy TOYKaMHU.
JleficTBHA C BEKTOpaMH, 3aJaHHBIMU KoopauHaTamu. CKalsipHOE NMPOU3BEICHUE
BEKTOPOB. BEeKTOpHOE ypaBHEHHE NPSIMOU U TJIOCKOCTH. VCIomb30BaHEe BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHH.

Jns  BHEAyIMTOPHBIX 3aHATUM CTYJICHTAM Hapsay C PEIIeHUWEM 3ajJad WU
BBITIOJIHEHUSA MPAKTUYECKUX  3aIaHUU MOYKHO NPEIJIOKUTh  TEMBI
UCCJIEIOBATENHCKUX U peepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHUIl OTIEIBHBIX
MEJIKUX 3a7a4 U YNPaXHEHUW MpejIararoTcsi CIOKETHBbIE 3a/JaHus, TpeOyroiue
JUTUTENIbHON paboThl B paMKaxX OJHOM MaTEMaTHYECKON CUTyalluu. ODTH TEMbI
MOTYT OBITh KaK WHJWBUIYAJIbHBIMU 3alaHUSIMH, TaK U TPYNIOBBIMH IS
COBMECTHOI'O BBITIOJIHEHUS UCCIIEIOBAHUS.

[Tpumepnsbie TeMbl pedepaToB (IOKIAI0B), UCCIETOBATEIBCKUX MPOEKTOB

» HenpepriBHBIE 1pOo6H.

* [IpumeHeHne CII0KHBIX POLIEHTOB B JKOHOMUYECKUX PacyeTax.

* [TapannenpHO€ MPOCKTUPOBAHUE.

* CpelHUE 3HAYEHHUS M UX TPUMEHEHHUE B CTATUCTHUKE.

* BekTOopHOE 3a1aHUE TPSAMBIX U INIOCKOCTEN B ITPOCTPAHCTBE.

» Cl105KeHUE TAPMOHUYECKUX KOJIeOaHUH.

* I'paduueckoe pemieHne ypaBHEHH 1 HEPABEHCTB.

* [IpaBusnbHBIE U TOTYIIPABUIIBHBIE MHOTOIPAHHUKH.

» KoHMueckue ceueHus U UX MPUMEHECHUE B TEXHUKE.

* [Tonarue nuddepennrana u ero NPUIOKESHHUS.

* CxeMbl TOBTOPHBIX UCIbITAaHUN bepHyu.

* lccnenoBanre ypaBHEHUN U HEPABEHCTB C MIAPAMETPOM.
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2. CTPYKTYPA U COJAEP) KAHUE YUYEFHOM JTUCITATIINHBI
2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOH padoThl

Buo yuebnoii pabomwi KomnuecTBo yacoB
AynutopHble 3aHsTus. Coep:xkanue 00y4eHus
BBenenue. Pa3surue moHATHS O 4uUCIIe 10
Kopnu, crenenu u orapudmsl 20
[IpsiMble ¥ IIOCKOCTH B POCTPAHCTBE 14
KomOunaropuka 10
KoopauHats! 1 BEKTOPBI 10
OCHOBBI TPUTOHOMETPUHU 16
@DYHKIMH, UX CBOWCTBA U rpapuKu 14
MHOrorpaHHuKH U Teja BPAILEHUs 14
Hauana marematnyeckoro anammsa 16
WHTerpan u ero npuMeHeHne 8
DNEeMEeHTBI TEOPHH BEPOSITHOCTEH 1 MaTeMaTH4eCKON 10
CTaTHCTUKH
YpaBHEHUS U HEPAaBEHCTBA 14
Hroro 156
BHeayauTopHasa caMocTosiTenbHas paboTa
[ToaroTroBKa BHICTYIUICHH 110 33JaHHBIM TEMaM,
JIOKJIAJIOB, pedepaToB, 3¢Ce, NHANBHTYyATHHOTO 78
MIPOEKTa C HCIOIb30BaHHEM HH(DOPMALIMOHHBIX
TEXHOJIOTHI U JIP.
Bcero 234




2.2. TemaTu4ecKuii IJIaH U coJep:KaHNe YUeOHOH TUCHUIIMHBI MATEMATHUKA

HaumeHnoBanue Coaep:xkanue yueOHOr0 MaTepuasia, NPaAKTUYECKUE 3aHATHS, CAMOCTOsITeIbHAsA padoTa 00y4aommuxcst O0BbeM yacos YpoBenn
pa3iesioB M TeM OCBOCHHS
2 3 4
Copep:xanue y4eOHOr0 MaTepuaa 4
Ienbie u panuoHansHble yucha. JleficTBuTenbHble uyucna. [IpuOmkeHHbIC BhIYUciHcHus. [IpuOnMkeHHOE 3HAUCHHE 2
Tema 1. Beenenue. BEJIMYMHBI U MOTPEIIHOCTH MpubImkenuii. KommiekcHele yncna.
PasBurtue nousitus o
quciie IIpakTHYyecKue 3aHATHUS 4
(10+6) KonTpoabHblie padoThl: [[eiicTBUTEIBHBIC YHCTIA. 2
CamocTosiTeIbHAsI padoTa odydJaromuxcsi: MaremaTnka B HayKe, TCXHUKE, SKOHOMUKE, HH(POPMAIIMOHHBIX 6
TEXHOJIOTHSIX U NPAKTUYECKOH NEATEIbHOCTH.
Tema 2. Coaep:xanue y4e0HOIro MaTepHuaJja 6
Kopnmn, crenenu u Kopuu u crenenu. KopHu HaTypanbHOHN CTENEHU U3 YUCHa U UX CBOMCTBA. CTENEHH C pallMOHAJLHBIMU MOKa3aTeNsIMU, 2
Jorapumel ux cBolictBa. CTEeNeHH ¢ NeHCTBUTENBHBIMY IOKa3aTelsiMU. CBOMCTBA CTEIIEHU C NEHCTBUTENILHBIM I1I0KA3aTEIIEM.
(20+8) Jlorapudm. Jlorapupm umcna. OcHOBHOE JOTapU(pMHUYECKOE TOXKAECTBO. JleciTHUHBIE W HATypajJbHbIC JOTApU(pMBI.
[MpaBuna neticteuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHUIO.
[Tpeobpa3oBanue anredpandyeckux BblpakeHHH. IlpeoOpa3oBaHME palMOHANBHBIX, WPPALHOHAIBHBIX CTEIEHHBIX,
MOKA3aTeIbHBIX U JOTAPHU(PMHUICCKIX BRIPAKCHUH.
IIpakTHYyecKue 3aHATHUS 12
KoHTpoJsbHble padoThl: JIeicTBUS CO CTENEHSIMU 1 KOPHSIMU 2
CamocrosiTeIbHasi padoTa odydyaromuxcs: [IpeoOpa3oBanue anreOpandeckux BeipaxkeHuid. [IpeoOdpazoBanue 8
palMOHATBHBIX, HPPAITHOHANBHBIX CTEIICHHBIX, TOKA3aTEeIbHBIX U JIOTAPU(PMIUECKUX BBIPAKCHHH.
Tema 3. Copep:kanne yueOHOro MaTepuajia 4
IIpsimble 1 B3auMmHOe pacrnosiockeHue IByX NpsMBIX B IpocTpaHcTse. IlapamienpHocTh npsiMoil U IuiockocTH. IlapamnensHOCT 2
TJIOCKOCTH B IIOCKOCTEH. TlepneH UKy IAPHOCTE NMPSAMOKM M TWIOCKOCTH. [IepIEHANKYIIAp U HAKJIOHHAs. YTOJ MEXTy NPSMOH U
Hpoggfz{)cTBe IUIOCKOCTBIO. JIBYIpaHHBIN yro. YTouI MexAy INIOCKOCTSAMMU. IlepneHIuKynsapHOCTb JBYX IIOCKOCTEM.
I'eomerpuueckue mpeoOpa3oBaHKs MPOCTPAHCTBA: TAPAIIIEIBHBIN TEPEHOC, CHMMETPHUS OTHOCUTEIHHO IIOCKOCTH.
[MapamiensHoe mpoekTupoBanue. [1nomans oproroHanbHO# npoekuuu. M300paxeHne npocTpaHCTBEHHBIX QUTYD.
IpakTHyecKkne 3aHATHSA 8
KoHTpoJibHbIE pa6oThI 2
CamocTosiTeJibHasi padoTa 00y4aruIuXcst 4
Tema 4. Coaep:xanue yueOHOro MaTepuasa 4 1
Kom0unaropuka OCHOBHBIC TOHATHS KOMOWHATOPUKY. 3a/1a4¥ HA IMOJICYET YHCIIa pa3MEIICHUH, IEPEeCTaHOBOK, COYCTaHUH. PemreHne
(10+4) 3a/a4 Ha repebop BapuanToB. Popmyna OuHoma Herotona. CBoiicTBa OMHOMHUHAIBHBIX KO PHUINEHTOB.
IIpakTuyeckune 3aHATHSA 6
KoHTpoJibHbIE pa6oThI -
CamocrosiTe1bHasi padoTa 00y4aromuXCcs: 4
Tpeyronbauk [ackans
Tema 5. Copep:xanue yueOHOI0 MaTepHaJa 2 2
Koopaunarte! n [IpsamoyronpHas (IekapToBa) CHCTEMa KOOpIWUHAT B mpocTpaHcTBe. DopMyna pacCTOSHUS MEXAY OBYMS TOYKAMH.
BEKTOPBI VYpaBHeHust chepsl, HIOCKOCMU U BPAMOL.
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(10+4)

BekTopsl. Moayip BekTopa. PaBeHCTBO BeKTOpOB. ClOKeHHE BEKTOPOB. YMHOXKEHHE BEKTOpA Ha 4YHCIO. PasioxeHue
BEKTOpa MO HAMpaBICHUAM. YTON MEXKIy IBYMsI BeKkTopamu. [Ipoekis BekTopa Ha 0OCbh. KOOpOMHATBI BEKTOpA.
CxaJsipHOE IPOM3BENCHHE BEKTOPOB.

Vcnonp3oBaHHEe KOOPANHAT U BEKTOPOB IIPH PELICHHN MAaTEMAaTHYECKHUX U MPUKJIATHBIX 3a1ad.

IIpakTHYyecKue 3aHATHUS 6
KoHTpoJibHbIE pa6oTHI 2
CamocrosiTe/ibHAst pa®oTa 00y4aIOUIUXCH: 4
Hcnons30BaHNe KOOPANHAT M BEKTOPOB IIPU PEIICHUH MAaTEMaTHIECKUX M IPUKJIAJHBIX 33134,
Tema 6. Coneprkanue yueOHOTO MaTepuaia 4 3
OcHoBbI Pagnannas mepa yrna. BpamatensHoe nBmxkeHue. CHHyC, KOCHHYC, TaHI€HC U KoOTaHreHC uucina. OCHOBHBIE
TPPIF((){léTg;TP nu TPUTOHOMETPUUECKHE TOXKAECTBA, GopMyibl npuBeneHus. CHHYC, KOCHHYC U TaHT€HC CyMMBI M Pa3HOCTH JIBYX YIJIOB.
CuHyc U KocuHyC JBOWHOro yria. ®opmyisl HoJOBHHHOrO yria. IIpeoGpa3oBaHHs CyMMBI TPUTOHOMETPHUECKUX
(GyHKIMI B NpOM3BEACHHE M TPOW3BEICHHS B CyMMY. BhIpaKeHHE TPHUTOHOMETPHYECKHMX (QYHKIMH 4epe3 TaHTEHC
MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPHYECKUX BBIPAKEHHIH.
IIpocreiiline TPUrOHOMETPUYECKUE ypaBHeHus. Pemienue TpuroHomerpudeckux ypaBHeHuil. IIpocreiimue
TPUTOHOMETPHUUYECKHE M HEPABEHCTBA. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIA.
IIpakTHYyecKue 3aHATHUS 10
KoHTpoJibHBIE Pad0ThHI 2
CamocTosiTe1bHasi padoTa 00y4Yarouxcs: 6
Perenne TpUrOHOMETPUYECKUX YpaBHEHUH. [IpocTeiiiie TpUroHoMeTprIeckrue 1 HepaBeHCTRa.
Tema 7. Conep:kanne yueOHOT0 MaTepuajia 4 3
DyHKINH, UX Oynkuuu. OONacTh ONpeAeseHUss W MHOXECTBO 3Ha4yeHWil; rpaduk ¢GyHKUMH, MocTpoeHHe TpaduKoB GYHKIHH,
CBOMCTBA M 3aJIaHHBIX Pa3INIHBIMU Coco0aMu.
rpaguxm. CBoiicTBa (YHKIMH: MOHOTOHHOCTb, HYETHOCTb, HEYETHOCTb, OIPAaHWYEHHOCTb, MNEPHUOANYHOCTb. I[IPOMEKYTKH
(14+6) BO3pacTaHusl U yObIBaHUS, HanOOJbIIee W HAUMEHbIEe 3HAYCHUs, TOUKH dKCTpeMyMa. [ padudeckass HMHTepIpeTarys.
[TpuMeps! QyHKIMOHAIBHBIX 3aBUCUMOCTEH B PEabHBIX MPOIIeccax M SBICHHSX.
Oo6parsbie ¢pyaknun. OOIACTh onpeesIeHNs U 00JacTh 3HaUeH o0paTtHOU ¢pyHKIMH. ['paduk oOpaTHO# QyHKIHH.
Apndmernueckne onepauuu Hajx QyHkousma. Crnoxsas (yHkums (kommo3unus). CTeneHHble, IOKa3aTelbHbIC,
norapu(pMUIECKHe U TPUTOHOMETpHIECKHE (DYHKIIH
IIpakTHyeckue 3aHATHS 8
KoHTpoJibHbIE pa6oThI 2
CamocrosiTe1bHasi padoTa 00y4aromuXCcs: 6
CgoiicTBa (h)yHKIIMN: MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTh, OTPAaHMYCHHOCTh, IEPHOIMIHOCTE. [IpoMexyTkn
BO3pACTaHMs M YObIBaHMS, HAHOOJIbIIee U HANMEHbIIee 3HAUCHHS, TOUKH IKCTpeMyMa. ['paduueckasi HHTEpIIpETaIHsL.
Conep:kanne yueOHOro MaTepuasia 4 2
Tema 8. Bepumnsl, pebpa, rpann MHOrorpanHuka. PazsepTka. MHOTOrpaHHble yriibl. BelyKiible MHOTOIpaHHHUKH.

MHOrorpaHHuKH U
TeJia BpauleHust
(14+6)

Teopema Diinepa.

[Ipmma. Ipsmas u HaknoHHAsA npusMa. [IpasunsHas npusma. [lapamnenemmnen. Kyo6.

IIupamupa. IlpaBuinbHas nupaMuja. Y cedeHHas nupamuzaa. Tetpasap.

Cummerpun B Ky0e, B TapajuieNenune e, B Ipu3Me U MupaMuze.

Ceuenus Ky0a, TPU3MBI U TUPAMUJIBL.

[IpencraBieHne o0 NpaBWILHBIX MHOTOTPAHHHUKAX (TETpasap, Ky0, OKTadaAp, NoJeKadip U ukocadap). LnnmmHap u KoHycC.
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Yceuennslit koHyc. OcHOBaHME, BEICOTA, OOKOBasi MOBEPXHOCTH, 00pa3yloas, pazsepTka. OceBble CEUCHUS U CEYCHUS,
napajuiesibHble ocHoBauuto. 11lap u cepa, nx ceyenus. KacarenbHas miockocTs Kk cdepe.

IIpakTHUYecKHe 3aHATHS

KoHTpoJibHbIE pa6oTHI

CamocrosiTe1bHast padoTa 00yYarouXCs:

[Ipmwma. [pssmas u HaknoHHAs npusMa. [IpasmnsHas nmpusma. [lapamtenemmnen. Kyo6.

Mupamunma. [IpaBwasHas nupamuga. YcedeHHas nmupaMuaa. Terpasap. OceBble CeUeHHUs M CeUeHUs, NapauielbHBIS
ocHoBauuto. [lap u cdepa, ux cedeHus.

N[00

Tema 10.
Hauaja
MaTeMaTH4eCcKoro

aHaJ/im3a
(16+10)

Conep:kanne y4eOHOTro MaTepuajia

[ocnenoBarensHocTH. CriocoObl 3ajaHMsi M CBOMCTBa YHMCIOBBIX MocienoBareibHocTedd. [lonsiTe o mpexnene
nocienosarensHocTy. CyliecTBOBaHME Ipefiesla MOHOTOHHOW OrpaHHYEHHON mocienoBaresbHOCcTH. CyMMHUpOBaHME
nocieioBaTenbHoCcTel. beckoHewHOo yOBIBaromas reoMeTpruIecKas HpOrpeccus U e CyMMa.

[TonsTHE O HENPEPBIBHOCTH (YHKIIHH.

IIponzBonHas. [ToHsATHE 0 TPOU3BOAHON PYHKITUH, €€ TEOMETPHUCCKUNA U (PU3MUECKIA CMBICT. Y paBHEHHE KacaTeIbHOM
K rpaduky ¢yHkmouu. I[Ipow3BomHBIE CYMMBI, DPa3HOCTH, NpPOW3BEACHHS, 4YacTHOro. IIponm3BOJHBIE OCHOBHBIX
3NeMEHTapHbIX (yHKnui. [IpuMeHeHHe mNPOW3BOJHOM K HCCIENOBaHMIO (QYHKIMH M MOCTPOCHHIO TIPaduKOB.
[TpousBoHBIE 0OpATHOW (HYHKIMK ¥ KOMIO3UIMH (YHKIIHH.

IIpuMepbl HCHONIB30BaHUS NMPOU3BOAHOM I HAXOXACHHUS HAWIYUIIero PEUIeHUS B NPHKJIAAHBIX 3ahadax. Bropas
NPOU3BOJIHASA, €€ TeoMeTpuueckuil u (usnueckuid cmpica. [IpuMeHeHHe NPOU3BOIHON K HCCleNOBaHUIO (DYHKUUIH U
noctpoeHuto rpadpukoB. HaxoxaeHne cKopocTH [uist poliecca, 3alaHHoro GopMyJioit U rpadukom.

[TepBooOpasnas u unTerpai. llpuMeHneHue onpeneIeHHOro HHTerpaa s HaX0XkKISHHUS TUIOIaIu KPUBOJIUHEITHON
tpanennn. Popmyna Hetotona—Jleiibnnna. [Tpumeps! npuMeHeHNs MHTETpa1a B (PU3NKE ¥ TEOMETPHH.

I[IpakTHUyecKue 3aHATHUS

KoHTpoJibHbIE pa6oThI

CamocTosTe/ibHasi padoTa 00y4arouuXcs:

[Ipou3Bo/HBIE OCHOBHBIX JJIEMEHTAPHBIX (GYHKUMHA. [IpUMEeHeHHEe NPOU3BOJHON K UCCIEAOBAHUIO GYHKIMHA U
noctpoeHuio rpadukos. [Ipon3BoiHbIe 00paTHON (YHKIIUK U KOMIIO3UIIUN (DYHKIIHH.

[IpumeHeHHe ONpe/IeICHHOTO HHTETpaia Uil HaX0XKICHUsI [UIOIIa/ [ KPUBOJIUHEHHOM Tpanennm.

[TpuMepbl MPUMEHEHHS HHTErpaia B (PH3UKE U TCOMETPHHU.

[EEN
o™

Tema 11.

Hurerpau u ero
NpHUMeHeHHne
(8+4)

Copep:xkanne yueOHOro MaTepuajia

[lepBooOpasnas n unTerpai. [IpuMeneHne onpeeIeHHOro HHTETpaia JUTsl HaX0XKJICHUS TUTONIA i KPHBOJIMHEHHOM
tpanernuu. Popmyna Herorona—Jleni6anna. [IpuMeps! mpuMeHEHHUs] HHTerpaja B (PU3MKe U TEOMETPHH.

HpaRaneCKne 3AHATHHA

KoHTpoJibHbIE pa6oThI

CamocrosiTe1bHasi padoTa 00y4alOIMXCH:
Dopmysel 00beMa KyOa, IPSIMOYTOJLHOTO Mapajuie/enuIe1a, IPU3MBbI, IIHHIpa. @opMyibel 00beMa MUPaMHKJIBI

Tema 12.
DJIeMeHThI TeOPUHU
BEpPOSITHOCTEH 1
MaTeMaTH4ecKoi

CTAaTUCTUKHU
(10+6)

Copep:kanue yueOHOro MaTepuaJjia

B~ BN

CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHHE M yMHOXKEHHE BeposiTHocTed. [loHsTHE O HE3aBUCHMOCTH COOBITHH.
JuckperHas ciydaliHas BelIWYMHA, 3aKOH €€ pachpenesieHus. UHcioBble XapaKTEPHCTHKU AWCKPETHOHW CirydaiHOW
BesinauHbL. [ToHsITHE 0 3aKOHE OOJBIINX YHCEI.

[IpencraBnenne naHHBIX (TaONMIBI, JUAarpaMMbl, TpadHUKH), TeHEpalbHas COBOKYIHOCTb, BBIOOpKa, cpelHee
apupmeTHyeckoe, Meauana. [loHsTre o 3agagax MaTeMaTHIeCKON CTaTHCTHKY.

Pemenne npakTHYECKUX 33124 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

HpaKTH'—leCKl/le 3aHATHUSA
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KoHTpoJibHbIE paboThI

DN

CamocTosiTe1bHasi padoTa 00yYaroLIuXCs:
[IpencraBnenne faHHBIX (TaOIHIIBI, AUATPAMMEL, TpadUKH), TeHEpaIbHasl COBOKYITHOCTh, BEIOOpKA, cpeHee
apuMeTHyecKoe, MeJMaHa).

Tema 13. Coaep:xanue yuedOHOro MaTepuaja 4
YpaBHenus u PaBHOCHMIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM. 3
Helggii‘ﬁ;‘m PanmoHanbHBIe, HPPAIIMOHAIBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUYECKHE YPABHEHHS U CHCTEMbI. OCHOBHBIC TIPUEMBI

UX pemeHns (pa3aokeHHe Ha MHOXKHUTEIH, BBEICHHE HOBBIX HEM3BECTHBIX, OJICTAHOBKA, TPa)MIECKUI METO).
PanmonaneHble, UppalMOHANbHbBIE, MOKa3aTeldbHbIE M TPUTOHOMETpPUYECKHE HepaBeHCTBa. OCHOBHBIE IPHUEMBI HX
peutenus. Vcrionp3oBaHue CBOWCTB M rpadukoB GpyHKIMI NP pEICHUH YpaBHEHUH U HEepaBeHCTB. MeTo] HHTEpPBaJIOB.
N3o0pakeHre Ha KOOPAMHATHOM IIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHH M HEPABEHCTB C JBYMS NEPEMEHHBIMH H
UX CUCTEM.

[TpumeHeHne MaTEeMaTHYECKUX METOOB ISl PEILICHHUS COJIePKATENbHBIX 3a/ad U3 Pa3IMYHBIX 001acTell HAyKH 1
npakTHKH. MHTEepperanus pe3ynpTrara, yueT peaJbHbIX OTpaHHICHUH.

IIpakTHYyecKue 3aHATHUS 10
KoHTpoJibHBIE padoThI 2
CamocTosiTe1bHasi padoTa 00y4Yarouxcs: 14

Hcnonp30BaHue CBOMCTB M rpadMKoB QYHKIMK K PeIICHUH YPaBHCHUM M HEPaBEHCTB. MeTO T MHTEPBAJIOB.

Bcero: 234

Jlis XapakTepUCTUKU YPOBHS OCBOCHMSI yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIelyIoue 0003HaueHus:

1. — o3HaKOMHTENbHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, UHCTPYKLUH WIH MOl PyKOBOACTBOM)

3. — IPOAYKTUBHBIH (TUTAHWPOBAHUE U CAMOCTOSITETIFHOE BBITTOITHEHHE JICATEIIEHOCTH, pEIIeHHe MTPOOJIEMHBIX 3a71a4)

17




JINTEPATYPA
11 CTY1IeHTOB
Amanacan JI. C., Bymy3oe B. @., Kaoomyes C. b. u op. Maremaruka: anredpa u Hadasna
MaTeMatudeckoro ananuza. ['eomerpus. ['eomerpust (6a30BbIi U yrinyOneHHbIN ypoBHH). 10—11
Kiaccel. — M., 2018.
bawmarxoe M. . MatemaTuka: yueOHUK JIJIS CTY/l. YUYPESXKIACHUM cpel. mpod. oOpa3oBaHHs. —
M., 2016.
Konsieun FO.M., Tkaueea M. B, @edeposa H. E. u Op. Maremaruka: anredpa v Hadajaa maTe-
MaTHUYECKOro aHaM3a. Anredpa 1 Hadajaa MaTeMaTHIecKoro aHanu3a (0a30BbIi U yriTyOJICHHBII
ypoBaH). 10 kiace / mox pexn. A. b. XKmwkaenko. — M., 2019.
Konseun FO.M., Tkauesa M. B., @edeposa H. E. u op. Maremaruka: anreOpa v Hadajaa MaTe-
MaTHYECKOro aHau3a. Anredpa u Havajga MaTeMaTH4eckoro aHanu3a (0a30BbIil U yri1yOJIeHHbII
ypoBHH). 11 kmacc / moxg pexa. A. b. XKwkuenko. — M., 2019.
s npenogaBareJieit
®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit deaepanum».
[Tpuxa3z MunuctepctBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O0 yTBepkaeHUn
(benepasbHOro TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTAaHAApTa CpPeIHEro (IOJHOTrO0) OO0IIero
00pazoBaHU.
[Tpuxa3 MunucrepctBa oOpazoBaHuss U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
u3menenuit B Ilpuka3 MwunucrepctBa oOpasoBanusi U Hayku Poccuiickoit ®enepauuu OT
17.05.2012 Ne 413 «“O06 yrBepxkaeHUH (eAepaTbHOrO TOCYAapCTBEHHOTO 00pPa30BaTEILHOTO
cTaHJapTa cpeaHero (IOJIHOTro) o0mero oopa3oBaHus ».
[Tucemo [lenaprameHTa rocyaapCTBEHHOM IMOJMTUKH B c(hepe MOArOTOBKH pabOYuX KaJpoB
u JITTIO MunuctepctBa odpazoBanus u Hayku PO ot 17.03.2015 Ne 06-259 «Pexomenaanuu mo
OpraHu3aliil  TOJYYeHHS CpeAHero odOmero oOpa3oBaHuss B  TpelelaXx  OCBOCHUS
00pa3oBaTeNbHBIX IMPOrpaMM CpelHero mpodeccuoHanbHOro 00pa3oBaHusl Ha 0a3e OCHOBHOTO
o0mrero o0pa3oBaHus ¢ y4eToM TpeOoBaHUH (eepaTbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB M TONy4aeMoi MpodecCHH WIH CIEeNHaTbHOCTH CPEAHEro MpOo¢eCCHOHATHHOTO
00pazoBaHUN.
HNuTtepHeT-pecypcesl
www. fcior. edu. ru (MHpopmanmoHHble, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MAaTEPUAJIBI).
www. school-collection. edu. ru (Equnas kosuiekimu mudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB).
www.edu.ege.ru, Pemry EI'D,

18


http://www.edu.ege.ru/

