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1. HaumenoBanue aucuumiaunbl: [IOY]1.01 MaremaTuka.

2. Heab 1 327241 0CBOEHUSI TN CHUIJIMHBI
Heas: hopMupoBaHHe NPEACTABICHUI O COIHUAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(dakTopax CTaHOBJICHUS MAaTEMATHKHU;
3agaun:
- dbopMUpOBaHHE  JIOTUYECKOTO,  AJITOPUTMUYECKOTO M  MaTeMaTH4YeCKOIro
MBIILUICHHUS;
- dbopMupoBaHHEe YMEHUW TPUMEHATh TOJY4YEHHbIE 3HAHUS TPU PEUICHUH
Pa3InYHbIX 3aa4;
- dbopMUpOBaHUE TPEACTABICHUI O MaTeMaTHUKE KaK YacTh OOIIeYeIOBEYECKOU
KYJbTYpPbl, YHHUBCPCAJIBHOM A3bIKC HAYKH, MMO3BOJAIOINICM OIIKMCbIBATH W HU3Yy4YaThb
PCAIBHBIC ITPOLICCCHI U SABJICHUS.

3. Mecto aucuuminnsbl B crpykrype OII CIIO:

Hucuummuua TIOY][.01 Marematuka OTHOCHUTCS K 0OsI3aTENIbHOM YacTH Y4eOHBIX
UKIOB 00pa30BaTeIbHONW MPOrpPaMMbl CpeqHEro mnpodecCHOHATBLHOrO O00pa30BaHMs IO
cnermanbHocT  38.02.01 DkxoHomuka u Oyxranrepckuit yder (MO OTpacisiM), SBISETCS
npodunbHON 001Ie00pa3oBaTeIbHON yueOHOM TUCIUILTUHOM, n3y4yaeTcs Ha 1 Kypce B IEPBOM U
BTOPOM CEMECTpax.

4. O0pa3oBaTtesbHbIE pe3y/IbTAaThl, HEOOX0AUMBIE /ISl OCBOCHHS M CHUIIMHbI

Jnsi OCBOGHMSI JUCHUIUTMHBI OOyYaromuics JODKEH HMMETh 3HAaHWUS W yMEHU,
MOJIy4Y€HHBIE [P OCBOEHUH 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs:

1) chopmMHrpoBaHHOCTH MPENCTABICHUI O MaTeEMaTUKE KaK YaCTU MUPOBOU KYJIbTYpBI U O
MecTe MaTeMaTUKH B COBPEMEHHOHN IMBHIIM3AINH, O CIIOCO0AaX OMHUCAHUS HA MaTEMAaTUYECKOM
A3BIKE SBJICHUN PEaJIbHOTO MUDA;

2) cpopMHUPOBAHHOCTh MPEICTABICHUM O MAaTEMAaTHUECKUX MOHATHAX KaK O BaKHEWIIMX
MaTEMaTHYECKUX MOJEIAX, O3BOJIIOINX ONMMUCHIBATh U U3y4aTh Pa3HbIE MIPOLECCH] U SBICHUS;
MIOHMMAHHE BO3MOKHOCTH aKCHOMaTH4ECKOI0 TOCTPOECHUSI MaTEMaTUUECKUX TEOPHIL;

3) BaJeHue METO/IaMH J1I0Ka3aTeNIbCTB U aITOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSTD,
IIPOBOJIUTH JOKA3aTENIbHBIC PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;

4) BnajeHWe CTaHAAPTHBIMU MPHUEMaMM PEIICHUs PalMOHAJIbHBIX M HPPALMOHAIBHBIX,
MOKA3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHMH M HEPaBEHCTB, HX CHUCTEM;
MCIIOJIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM UHMCIIE JJIS TIOMCKA ITyTH PELIEHUS U
WUTIOCTPALIM PEIICHUS] YPAaBHEHUI 1 HEPABEHCTB;

5) cpOpMHPOBAHHOCTh MpPEICTaBIEHUI 00 OCHOBHBIX MOHATHUAX, HAEAX U METOAaX
MaTEMaTHYECKOT 0 aHaJIN3a;

6) Bi1aJleHUE OCHOBHBIMU MOHSATUSMU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTh YMEHHS PaclO3HABAaTh Ha YepTexkax,
MOJIETSIX U B peajJbHOM MHpEe TreoMeTpuyeckue (Urypsl; MpUMEHEHHE H3YyYEeHHBIX CBOMNCTB
reoMeTrpuueckux ¢uryp u (GopMyn i peleHUus TeOMeTpPUYECKHMX 3ajad U 3aJady ¢
IIPAKTUYECKUM COACPKAHUEM;

7) chOpMHpPOBAHHOCTh MPEIACTABICHUA O Tpoleccax U SBJICHUAX, HMEIOIIHUX
BEPOSTHOCTHBII XapakTep, O CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B peaJbHOM MHpe, 00
OCHOBHBIX TOHATHUSAX JJIEMEHTAPHONW TEOPHM BEPOATHOCTEM; YMEHMM HaXOAWTh U OLIEHUBATh



BEPOATHOCTH HACTYIUICHUS! COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYalUSIX U OCHOBHbBIC
XapaKTEPUCTUKH CITyYalHbBIX BEJIMYUH,

8) BllaJieHWe HaBBIKAMU MCIOJB30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX IPOTrpamMM IpHU
pelIeHny 3a1au.

S. TpeGoBanus Kk pe3yabTaTaM 0CBOCHUS TUCHMILINHBI:

OcBoenue comepkanusi obmeoOpasoBareapbHoil auctuminabl [IOY][.01 Maremaruka
o0ecrieunBaeT JOCTUKEHHE CIEAYIOUMX 00pa30BaTEeNIbHBIX PE3yIbTATOB, KOTOPBIE OTPAXKAIOT:

Oo0pa3zoBarte/sibHbIE Pe3yJbTAThI — JUYHOCTHBIE (OPJI):

OPJI 1 - pocCUCKYIO TPaXJaHCKYI0 MACHTUYHOCTh, HATPUOTU3M, YBAKEHUE K CBOEMY
HapoJdy, 4yBCTBA OTBETCTBEHHOCTH nepes PommHOM, TopaocTy 3a cBOM Kpail, cBow Poauny,
IIPOLIOE U HACTOAIIEE MHOIOHAIMOHAJIBHOIO Hapoja Poccuu, yBakeHHE rocyJapCTBEHHBIX
CUMBOJIOB (Tep0, ¢uiar, TMMH);

OPJI 2 - rpak1aHCKyIO MO3MIMIO KaK aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUNCKOIO
o011ecTBa, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE ITPaBa U 00A3aHHOCTH, YBAXKAIOIIErO 3aKOH U
MPaBOIMOPSAIOK,  OONAJArOIIer0  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJUIIMOHHbIE HAIIMOHAIbHBIE M OOIIEYEIIOBEYECKUE TyMAHHCTUUYECKUE U
JIEMOKPATUYECKUE LIEHHOCTH;

OPJI 3 - TOTOBHOCTb K cykeHHI0 OTEUYEeCTBY, €ro 3allUTe;

OPJI 4 - chopMUpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO Ha JMAIOre KYJbTYp, a
TaKXKe PpasTUYHBIX (OpM  OOMIECTBEHHOTO CO3HAHMs, OCO3HAaHHE CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

OPJI S - chopMUPOBaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUSI B COOTBETCTBUU C
00IIeYeIOBeUeCKUMU I[IEHHOCTSIMU W HJIealaMHU TPaKJAHCKOTO OOIIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI 1 OTBETCTBEHHOMN AESITEIbHOCTH;

OPJI 6 - TonepaHTHOE CO3HAHUE U MOBEJCHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTh U
CIIOCOOHOCTB BECTH JIMAJIOT C IPYTUMH JIOJIbMHU, JOCTUTATh B HEM B3aMMOIIOHUMAaHMsI, HAXOIUTh
o011Me 1IeTU U COTPYAHUYATH ISl X JOCTUKECHMUS,;

OPJI 7 - HaBBIKM COTPYJHHUYECTBA CO CBEPCTHHKAaMH, JIE€TbMHM MIIQJIIErO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-UCCIIEeI0BATEIHCKOM,
IIPOEKTHOM U IPYIUX BUAAX JEATEIbHOCTH;

OPJI 8 - HpaBCTBEHHOE CO3HAHUE U MOBEACHUE HAa OCHOBE YCBOCHMSI OOIIEUEIOBEUYECKUX
LIGHHOCTEH;

OPJI 9 - rOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMIO, B TOM YHCIIE CaMO0Opa30BaHUIO,
Ha MPOTSDKEHUU BCEH >KM3HM; CO3HATENbHOE OTHOIIEHHWE K HENpPEPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTEIIHON MPO(PECCHOHAIBHON U 00IIIECTBEHHON JEATEILHOCTH;

OPJI 10 - screTyeckoe OTHOLIEHHE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIECHHUI;

OPJI 11 - npuHATHE U pealn3alnio HEHHOCTEeN 3J0pOBOro U 6€30MacHOro 00pa3a >KU3HH,
NoTpeOHOCTH B (PU3NUECKOM CAMOCOBEPIICHCTBOBAHUHU, 3aHATHIX CHIOPTUBHO-03/I0POBUTEIBHOM
NEeSTENIbHOCThIO, HETMPHUITHE BPEAHBIX TPUBBIYEK: KypeHUs, YHOTPEeOJICHHS aJKOTOJIS,
HapKOTHUKOB;

OPJI 12 - GepexxHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (PU3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIOJEH, YMEHHE OKa3bIBaTh
MEPBYIO MOMOIIb;

OPJI 13 - oco3HaHHBIM BBIOOp Oymymiedl mpodeccuu W BO3MOXKHOCTEH peaTu3aifu



COOCTBEHHBIX JKH3HEHHBIX IUIAHOB; OTHOIICHHE K MPOPECCHOHATBHON IEesTeIbHOCTH Kak
BO3MOXKHOCTH  y4acCTHsl B  PCIICHWHM  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

OPJI 14 - chopMHpPOBAaHHOCTH DKOJOTUYECKOTO MBIILIICHUS, MMOHUMAHHS BIUSHUS
COLIMAJIbHO-3KOHOMMYECKUX IPOIECCOB HA COCTOSHUE INPUPOJHOW U COLMAIBHOM Cpebl;
PUOOpPETEHHUE OMBITA HKOJIOTO-HANPABICHHON JAEITEeIbHOCTH;

OPJI 15 - OTBETCTBEHHOE OTHOILIEHHE K CO3JIaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS IEHHOCTEH CEMEMHOM JKU3HU.

Oopa3zoBaTtesibHbIE pe3yJbTAThl — MeTanpeaMeTHbie (OPM):

OPM 1 - ymeHHe caMOCTOATEIbHO ONPEAENIATH LIEIH AEATEIbHOCTU U COCTABIIATH IIAHbI
JESATEIIbHOCTH;  CaMOCTOSITEIbBHO ~ OCYILECTBIISITb, KOHTPOJIMpPOBaTb U KOPPEKTUPOBATH
JESITENIbHOCTD; MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTUKEHUS ITOCTaBJICHHBIX LeJel
U peasin3aliuy IJIaHOB JIEATEIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUX;

OPM 2 - ymeHHe MPOAYKTHBHO OOMIATBCSA M B3aMMOJICHCTBOBATH B IPOIECCE
COBMECTHOM JESATENbHOCTH, YYMTHIBATH [O3UIMU JPYTHX YYACTHUKOB JESTEIbHOCTH,
3 dexTuBHO pazpenaTh KOHMOIUKTHI;

OPM 3 - BiaxeHue HaBbIKAMU I[103HABATEIbHOW, Y4eOHO-HCCIENOBATEIbCKOW H
IPOCKTHON JIEATENbHOCTH, HABBIKAMH pa3pelieHusi MpoOJieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO pa3IMYHbIX
METO/I0B IO3HAHNUS;

OPM 4 - TrOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSTEIbHOH HH(OPMALIMOHHO-
MO3HABATEIILHON N1eATEIbHOCTH, BJIaJIeHUE HAaBbIKAMU MOJyuYeHHUs HEOoOXOoAMMOW HHGOpManuu
U3 cIoBapeil pa3HbIX TUIIOB, YMEHUE OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX WH(OpMAIIUH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH WHGOPMAIMIO, TOIYyYaeMYI0 U3 Pa3IMYHBIX
HMCTOYHHUKOB;

OPM 5 - ymeHue UCHOIB30BaTh CpelCTBAa MH(OPMALMOHHBIX U KOMMYHHMKAIIHOHHBIX
texHozoruil (nanee — MKT) B pelieHnn KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3AI[MOHHBIX
3a/1a4 ¢ CcoOJIo/ieHHeM TpeOOBaHUM DJPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHu s, MPaBOBBIX M 3TUUECKUX HOPM, HOPM MH(GOPMAITMOHHON 0€3011aCHOCTH;

OPM 6 - ymeHue omnpeaensTh Ha3HaueHWE M (YHKUHUU Pa3IUYHBIX COIMAJIbHBIX
WHCTUTYTOB;

OPM 7 - ymeHue caMOCTOSITENIbHO OLEHUBATh M MPUHUMATh PELICHUS, ONPEAEIsIoIIne
CTPaTETuIo MOBEACHUS, C YUYETOM IPa’kIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

OPM 8 - BnazieHUE A3BIKOBBIMHU CPEACTBAMU - YMEHHUE SCHO, JIOTUYHO U TOYHO M3JIaraTh
CBOIO TOYKY 3PEHHUSI, UCIIOIb30BaTh a/IEKBAaTHbBIE SI3bIKOBBIE CPEJICTBA;

OPM 9 - BrajgeHue HaBbIKAMU II03HABATENbHOM peQuIeKCUM Kak OCO3HaHUs
COBEpIIaeMbIX JAEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, I'PaHUIL
CBOET0 3HAHUS ¥ HE3HAHUS, HOBBIX MIO3HABATEIbHBIX 33/1a4 U CPEACTB UX JOCTHUKECHHUS.

Oo0pa3zoBarenbHbIe pe3yabTaThl — IpeaMeTHbie (OPII):

OPII 1 - chopmupoBaHHOCTH TPEACTABICHUNW O MaTeMaTHKE KaK 4YacTH MHPOBOM
KyJIbTYpPhl M O MECT€ MAaTeMAaTUKH B COBPEMEHHOH NMBHUIU3AIlMU, O CIIOCO0AX OMHCAHHS Ha
MaTE€MaTUYECKOM S3BIKE SIBJIEHUN PEaNibHOTO MUPA;

OPII 2 - chopMuUpOBaHHOCTh TPEICTABICHUA O MAaTEMATHYECKHUX TOHATHSX KaK O
BaXHEHMIIINX MaTeMaTUYECKUX MOJEIISX, TO3BOJISIONIMX OMKUCHIBATh M U3y4YaTh pa3Hble MPOLECCH
U SBJICHUS; TOHMMaHUWE BO3MOXKHOCTH aKCHOMATHYECKOTO TIOCTPOEHUS MaTeMaTHYeCKUX
TEOPHiL;



OPII 3 - BnageHue MeETOAAMHU JOKA3aTEIbCTB U AJTOPUTMOB PEIICHUS; YMEHHE HX
MPUMEHSTD, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;

OPII 4 -BnageHue CTaHJAPTHBIMM NpUEMAMHU  PELIEHUS PALMOHAIBHBIX U
UPPALMOHATBHBIX, IIOKA3aTEIbHBIX, CTEMEHHbIX, TPUTOHOMETPUUYECKUX YpaBHEHUU U
HEPaBEHCTB, UX CHCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MIPOTrpaMM, B TOM YUCIE IS
MOKCKA ITyTH PEUICHUS U WILTIOCTPAIK PEIICHUs YPaBHEHUH 1 HEPABEHCTB;

OPII S - chopMupOBaHHOCTH MPEICTABICHUH 00 OCHOBHBIX IMOHATUSX, UIEAX U METOaX
MaTeMaTHYeCKOro aHalln3a;

OPIl 6- BrageHWe OCHOBHBIMH TMOHSATUSIMH O TIUIOCKUX H IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, iX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHHUS PAcIiO3HABATh
Ha YepTexax, MOJACISAX U B PEAIbHOM MUPE F€OMETPpUUYECKUE (PUTYpPHI; MPUMEHEHHE U3y9YEeHHBIX
CBOWCTB TeoMeTpuuecKux (uryp u (opmyi JUlsl pelIeHHs] TEOMETPUYECKHUX 33/ad M 3a]1ad C
IIPAKTUYECKUM COJIECPKAHUEM;

OPII 7 - chopMHUpPOBAaHHOCTH TPEACTABICHUN O Tpoleccax W SIBICHHUAX, MMEIOIINX
BEPOATHOCTHBI XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHUpPE, 00
OCHOBHBIX TIOHATHUSAX DSJEMEHTApHOW TEOPHH BEPOATHOCTEH; YMEHHI HAXOAWTh U OLEHUBATh
BEPOATHOCTH HACTYIUICHUS COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYalUSIX M OCHOBHBIC
XapaKTEPUCTUKH CITyYalHBIX BEJIHYUH,

OPII 8 - BnazeHne HAaBbIKAMU HMCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpH
peLIeHNH 3a]1a4.

dopmupoBaHue 00pa30BaTEIBHBIX PE3YIHTATOB O0SCIICUNBACT JOCTHIKCHHE:

JIMYHOCTHBIX:

— c(opMHpOBaHHOCTH NPEJCTABICHUH O MaTeMAaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,

CPEJICTBE MOJICIIMPOBAHUS SIBJICHUN U IPOLIECCOB, UAESIX U METOAAX MAaTEMaTHKU;

— IOHMMaHWE  3HAYMMOCTHM  MaTeMaTUKU  JUIsl ~ HayYHO-TEXHMYECKOro  Iporpecca,

c(OpMUPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYeTOBEYeCKON KyJIbTYpbl

4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATHUKH, HBOJIIOIIMEN MAaTEMaTUYECKUX UACH;

— pa3BUTHE JIOTMYECKOTO MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPaXEHHUS, aJITOPUTMHUYECKON

KyJbTYpbl, KPUTUYHOCTH  MBIIUIEHUS HA ypOBHE, HEoOXoauMoM s Oymymein

PO eCCHOHAIBHON JAESTENBHOCTH, JUIsl MPOAOJIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHU;

— OBJIQJICHWE MAaTeMAaTHYECKUMHU 3HAHUSMHU M YMEHHSIMH, HEOOXOJTUMBIMH B TOBCEIHEBHOM

JKU3HH, JUISI OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAYUYHBIX JUCHUIUIMH W JAUCIUIUIMH

MpoECCHOHAIBHOTO IIMKJIA, JJIA TOJy4deHUsi oOpa3oBaHUs B 0OJIACTAX, HE TPeOyOImUX

yriayOJIeHHONH MaTeMaTUYeCKOM MOATrOTOBKH;

— TOTOBHOCTH M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CaMOOOpa3OBaHMIO, Ha

INPOTSKEHUM BCEW MKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEphIBHOMY OOpa30BaHUIO Kak

YCJIOBHIO YCTEIIHON MPO(PECCHOHAIBHON U 00IIIECTBEHHON e TETbHOCTH;

— TOTOBHOCTb UM CIOCOOHOCTH K CaMOCTOSITEIbBHOM TBOPYECKOM M OTBETCTBEHHOM

JeSITeIbHOCTH;

— TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTpYAHUUECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,

OOIIIECTBEHHO TMOJE3HOM, Yy4eOHO-MCCIeN0oBaTeIbCKONW, TMPOEKTHOM W  JAPYyrux BHIAX

JeSITEIbHOCTH;

— OTHOLIEHHE K MpoeCCHOHATBHONU IEeSATENIbHOCTH KaK BO3MOXKHOCTH YYacThs B pEIICHUU

JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;
MeTanpeIMeTHbIX:



— YMEHHE CaMOCTOSTENIbHO ONpEAesATh IeIu JEATEIbHOCTH U COCTaBIATh  IUIAHBI
NESITEIbHOCTH;  CAMOCTOSITENIbHO  OCYHIECTBJISITh, KOHTPOJMPOBAaTh U KOPPEKTHPOBATh
NeSITeIbHOCTD; UCIIOIb30BATh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTHXKEHUS MOCTABICHHBIX IIeJei
U peajln3alluy IJIaHOB JEATEIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUU B PA3IMUHBIX CUTYALUIX;
— YMEHME MpPOAYKTUBHO oOOIIaTbcsl M B3aMMOJEHCTBOBAaTH B IIPOLIECCE COBMECTHOM
NEeSITEeIbHOCTH, YYWUTBIBaTh IO3MLMU JAPYTUX YYAaCTHUKOB JESATEIBHOCTH, 3((HEKTUBHO
paspematb KOH()IUKTHI;
— BIQJICHHC HAaBBIKAMH TI03HABATEIbHOM, Yy4eOHO-UCCIIEIOBATEILCKOM U MPOCKTHOU
NESITEeIbHOCTH, HaBbIKAMU  paspellleHus Mpo0sieM; CIOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELICHMsI MPaKTUUECKUX 3a]ay, IPUMEHEHHUIO PAa3JInYHbIX
METO/I0B [I03HAHUS;
— TOTOBHOCTH U CIOCOOHOCTHP K CaMOCTOSITENIBHOH HH(OPMAIIMOHHO-TIO3HABATEIHLHOM
JeSITEeIbHOCTH, BKJIIOYAs YMEHHE OPUEHTHPOBATHCA B PA3JIMYHBIX MCTOYHHMKAX HHMOpMaIuH,
KPUTUYECKH OLIEHUBaThb M HWHTEPIPETUPOBATh HH(POPMALMIO, IMOJYyYaeMyK H3 Pa3IUYHBIX
HUCTOYHHUKOB,
— BJAaACHHUC SA3BIKOBBIMU CPCACTBAMH: YMCHHUEC ACHO, JIOTUYHO WM TOYHO H3JIaraTb CBOIO TOYKY
3pEeHMUs, UCII0JIb30BaTh aJIeKBATHbIC SA3bIKOBBIE CPEICTBA;
— BIJIaJICHUE HaBBIKAMU [IO3HABATEJILHOM peIeKCUH KaK OCO3HAHMS COBEPILAEMbIX NCHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yJbTATOB U OCHOBaHMM, 'PAHUIL] CBOETO 3HAHUS U HE3HAHMUS,
HOBBIX IIO3HABATEJIbHBIX 33/1a4 U CPEACTB JJIs UX JOCTHKEHMUS;
— 1IeJeyCTPEMIIEHHOCTh B MOMCKAaX M HNPUHATHM PELIeHUH, COOOPa3UTEIbHOCTh U MHTYHULIMS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX NPEACTABICHUN; CIIOCOOHOCTh BOCIPHUHUMATh KpacoTy u
TFapMOHUIO MHpa;

NpeAMeTHBIX:
— c(pOpMHPOBAHHOCTh NPEACTABICHUN O MaTeMaTHUKE KaK YacTH MHPOBOM KyJIbTYpbl U MecTe
MaTeMaTHKH B COBPEMEHHOH IMBHJIM3AIMH, CIOCO0AaX OMUCAHUS SBJICHUHA peabHOI0 MUpPa Ha
MaTEMAaTUYECKOM SI3BIKE;
— Cc(pOpPMHMPOBAHHOCTh TPEACTABICHUH O MaTeMaTHUYECKUX MOHATUAX KaK BaKHEHIIUX
MaTEMAaTHYECKUX MOJEIAX, O3BOJIIOIMX ONMUCHIBATh U U3y4aTh pa3HbIE IPOLECCH] U SBICHUS;
IIOHMMAHHE BO3MOKHOCTH aKCHOMAaTH4ECKOI0 TOCTPOECHUSI MaTEMaTUUECKUX TEOPHIL;
— BIAJCHHUE METOAAMM JIOKA3aTEIbCTB W AITOPUTMOB pEIICHHs, YMEHUE HX IPHUMEHATb,
IIPOBOAMTH JOKA3aTENIbHBIE PACCYKACHUS B XOI€ PEILEHUS 3a1a4;
— BIAJACHHE CTAaHAAPTHBIMM IpUEMaMH pEIIEHUS pPALMOHAIBHBIX M HUPpalMOHAJIbHBIX,
MOKAa3aTCJIbHbIX, CTCIICHHBIX, TPHUIOHOMCETPHUYCCKUX ypaBHCHI/Iﬁ N HCPABCHCTB, HUX CHCTCM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX ITPOrpPaMM, B TOM YHCJIE JUISl TOMCKA ITyTH PELICHUS U
WUTIOCTPALVM PEIICHUS] YPAaBHEHUI U HEPABEHCTB;
— c(OpMHPOBAHHOCTh TNPEJCTaBICHNI 00 OCHOBHBIX MOHATHAX MAaTEeMaTHYECKOTo aHajau3a U
nux CBOfICTBaX, BJIAICHUC YMCHHCEM XapaKTCPHU30BaTb IMOBCIACHUC q)YHKHI/II\/’I, HCIIOJIB30BaHUE
MIOJTyYE€HHBIX 3HAHUH /71 ONIMCAHUS M aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;
— BIIQJICHHE OCHOBHBIMU IOHATHSAMH O IUIOCKHX U IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaX; COPMUPOBAHHOCTh YMEHHUS PACcO3HABATh T€OMETPHUUECKHE
(GuUrypsl Ha yepTexRax, MOJIENIX U B peaIbHOM MUPE;
— NpPUMEHEHHE H3YyYEHHBIX CBONCTB TI'€OMETpUYECKUX (uryp u ¢opmyn Uisd pelieHus
TCOMETPHUYICCKUX 3aaa4 U 3a/1a4 C ITIPAKTHUICCKUM COJACPIKAHUEM;



— ¢(hOpMHUPOBAHHOCTh MPEACTABIECHUIN O MpoIleccax U SBICHUSAX, UMEIOLIUX BEPOSATHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B pEallbHOM MHpPE, OCHOBHBIX MOHSITHSIX
9JIEeMEHTApHOW TEOpUU BEPOSTHOCTEW; YMEHHM HaxOIuTh M OLEHUBATh BEPOATHOCTU
HACTYIUICHUS] COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYHH;
— BIIQJICHHE HABBIKAMHU WCIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM MHpPH PEIICHUU
3ajad.

B xome ocBoenuss o6meoOpazoBarenbHoit aucuumiiuHael  [IOY][.01 Maremaruka
00y4JarOIIUIACS JOKEH OBJIAJETh CISAYIOIUMU BUAAMHU YUeOHOI 1esITeIbHOCTH:

Conep:xanue 00yyeHust XapakTepucTHKA OCHOBHBIX BU/I0B YUeOHOM 1esiTeIbHOCTH
o0y4aomuxcs (Ha ypoBHe Y4eOHBIX J1eHCTBHIl)
BBenenue O3HaKOMJICHHE C POJIbI0 MATEMAaTUKH B HAYKE, TEXHUKE,
HKOHOMHUKE, HH(OPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON
JeSITeIbHOCTH.

O3HakoMJICHHE C LEJIAMH U 3aJla4aMi U3yUYEHUs] MATEMATHKU TIPU
ocoenuu npodeccuii CI10 u cnenuansaocreit CI10

Auredpa
PasBuTHeE NOHATHA O Brimonaenue apumMeTnueckux IeHCTBUN HaJl YUCIIaMU, COYeTast
yHciIe YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxosxienue npuOIMKeHHBIX 3HAYCHUH BEJTMYHMH U MOTPEUTHOCTEHN
BBIYMCIICHHH (a0COIFOTHOM M OTHOCUTEIIPHOM ); CPaBHEHHE
YUCIIOBBIX BBIPAXKEHUM.

Haxosxnenue ommbok B mpeoOpa3oBaHUAX U BEIYUCICHUSIX
(OTHOCHTCS KO BCEM ITYHKTaM MPOrPaMMBbI)

Kophu, crenenn, O3HaKOMJIEHHE C IOHATHEM KOPHsI N-i CTENEHHU, CBOWCTBAMU
Jorapu(pmsi PaauKaIOB ¥ IPABUIIAMHM CPABHEHUS KOPHEM.

DopMyIMpPOBAHKE OIIPEAECIICHUS KOPHS U CBOMCTB KOPHEH.
Brruucnenue u cpaBHEHUE KOPHEH, BBITOJTHEHUE IPUKUIKH
3HAYEHUS KOPHS.

[IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BbIPAXKEHHH,
COJIEpIKalINX PaIUKAIIbL.

Brinonnenue pacueroB no Gopmynam, CoIEpKalIuM paguKaibl,
OCYILECTBIISAS HEOOXOUMBIE MTOICTAHOBKH U MIPE0Opa3oBaHMsL.
Onpenenenre paBHOCUIBHOCTH BBIPAXKEHUM € pauKaIaMH.
Pemenne nppanroHaIbHBIX ypaBHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEMCTBUTEIbHBIM
[IOKa3aTeseM.

HaxoxneHue 3HaueHU cTeneHu, UCIob3ys TP HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA.

3anucbIBaHUE KOPHS N-1 CTENEHH B BUJIE CTETIEHHU C IPOOHBIM
MoKasarejaeM U Hao0opoT.

@opMyIMpOBAaHKE CBOWCTB CTENEHEN. Bruncinenne crenenen ¢
paloOHaIbHBIM IIOKA3aTENIEM, BBIIIOJHEHUE TPUKUIAKY 3HAUEHUS
CTEIIEHU, CPABHEHUE CTENICHEN.

[IpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIepKaIlMX CTEIEHU, IPUMEHs CBOWCTBA. Pemienne
[I0Ka3aTEIbHBIX YPaBHEHUI.

O3HakoOMJIEHHE ¢ TPUMEHEHUEM KOpHEHN U cTereHel npu
BBIYUCIICHUM CPEJHUX, IECJICHUU OTPE3KA B «30JI0TOM CEUCHUUY.




Pemenue MPUKJIAAHBIX 3aa4 Ha CJIOXXHBIC ITPOCHTBL

IIpeoOpa3oBanue
ajredpanyecKux
BbIpasKeHH I

Brimonnenue npeobpa3zoBaHuii BEIpaXKCHHM, MpUMEHEHHE (PopMyII,
CBSI3aHHBIX CO CBOMCTBAaMU CTETICHEH U JIOTapu(MOB.

Onpenenenue 001acTH JOMYCTUMBIX 3HAUEHUHN JTIOrapu(pMUIECKOTO
BbIpakeHusi. Pemenue siorapuMudeckux ypaBHEHUIH

OCHOBBI TPUTOHOMETPUH

OCHOBHbBIC IOHATHUSA

N3yuenue pairnaHHOIroO METO/Ia U3MEPEHUS YIJIOB BpallleHUs U

WX CBSI3U C rpagycHOi Mepoil. M3o0paskeHue yriioB BpallleHus Ha
OKPYKHOCTH, COOTHECEHUE BEJINYMHBI yTJa C €r0 PACIOIOKEHUEM.
dopMynupoOBaHUE ONPEAEICHII TPUTOHOMETPHUUECKUX QYHKIUI
JUISl YTJI0B IIOBOPOTA U OCTPBIX YIJIOB IIPSIMOYTOJIBHOIO
TPEyrojbHUKa U O0bSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE [IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB AJIs
TPUITOHOMETPHYECKHE BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OAHOM
TOK/1eCTBA U3 HUX
IIpeodpa3oBanus N3y4denne 0CHOBHBIX (POPMYJI TPUTOHOMETPUU: (HOPMYJIbI
NPOCTEHIINX CIIO’KEHHUS, yIBOCHHS, IPEOOPa30BaHMS CyMMBI
TPHTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX (PYHKLUI B IPOU3BEJICHUE U TIPOU3BEICHUS B
BbIPAKEHUH CyMMY U IIPUMEHEHHE IIPU BBIYMCICHUH 3HAYCHUS
TPUTOHOMETPUUECKOTO BBIPA)KEHUS U YIIPOLLEHUS €T0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY’KHOCTHU M IPUMEHEHHE UX JJIs BbIBOJIa ()OPMYII IPUBEICHHSI
IIpocreitmmne Pemenue no ¢popmysiaM U TPUTOHOMETPUUECKOMY KPYTY
TPHUTOHOMETPHYECKHE IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH.
YPaBHEHUA U [TpumeHeHne 00IKX METOIOB PELICHHUS ypaBHEHHUH (TIPUBEIEHUE K
Hepagencmea JMHEHHOMY, KBaJIpaTHOMY, METOJ, Pa3JI0KEHUS Ha MHOXKUTEIH,

3aMEHbI IEPEMEHHON) IIPU PELLIEHUU TPUTOHOMETPUUYECKUX
YpaBHEHUH.

YMeHHe oTMedaTh Ha Kpyre PeeHHs POCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, apDKKOCHHYC,
APKTAHI€HC YHc/Ia

O3HakoMJIEHHE C TIOHATHEM OOpPaTHBIX TPUTOHOMETPUUYECKHX
GbyHKIUH.

N3yyenne onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHca
yucia, opMyJIMpOBaHUE UX, N300paKeHHe Ha eIMHUYHON
OKPYKHOCTH, IPUMEHEHHE NP PELICHUH YpaBHEHUN

DyYHKIUH, UX CBOICTBA U I'PaQuKH

DOyHKUUH.
IHousitue o
HeNnpepLIBHOCTH
GyHkunu

O3HaKOMJIEHHE C IOHITHEM NIEPEMEHHOM, IPUMEPAMU
3aBUCHUMOCTEN MEXIy NePEMEHHBIMHU.

O3HakoMJIeHHE C TTIOHATHEM IpaduKa, onpeesieHue
MPUHAIIEKHOCTH TOUKH rpaduky pynkuuu. OnpeneneHue o
(dbopmyIe mpocTeiiiiel 3aBUCUMOCTH, BUa ee rpaduka.
Boipaxkenue no ¢popmyiie o1HON epeMeHHON yepe3 Ipyrue.
O3HakomiieHHe ¢ onpezeneHreM GyHKINUU, GOPMYIHPOBAaHUE ETO.
Haxosxnenue o6yiactu onpeneneHus U 00J1acTi 3HaYeHUH PyHKITUN

CpoiicTBa QyHKIHH.
I'paduyeckasn
HHTepIpeTanus.
IIpumepsl
(GYyHKIHOHAIBHBIX
3aBHCHMOCTEH B
peajbHbIX

npoueccax U siBJIeHUAX

O3nakomiieHHE ¢ TpuMepaMy (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUTUIMH.

O3HakOMJIEHHE € AOKA3aTEIbHBIMH PacCyXICHUAMH HEKOTOPBIX
CBOMCTB JTMHEITHON U KBaapaTUYHOU (QYyHKIMH, IPOBEIEHNE
UCCIIeIOBAaHMsI IMHEWHOM, KyCOUHO-TMHEWHON, IPOOHO-IMHEHHOH 1
KBaJIpaTU4HOM QyHKIMI, mocTpoeHue ux rpaduxos. [loctpoenue u
yreHue rpadukoB ¢pyHkuuid. MccnenoBanue GpyHKIUM.
CocraBnenue BUJ0B (PyHKINN 0 TAHHOMY YCJIOBHIO, PEIIEHHE




3a/1a4 Ha SKCTPEMYM.
Brimonnenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKIMHU

Wzydaenue nowsamusa oopamuoii pynxyuu, onpeaeieHne Buaa u
nocmpoetue spaguxa 0opamuol GyHKYuu, HaxoNHcoeHue ee
obnacmu

onpedenenus u ooaracmu 3nadenuil. [IpumeHeHne cBOMCTB PyHKITUN
P UCCTICIOBAaHUY YPABHEHUH U PEIICHUU 337249 Ha SKCTPEMYM.
O3HaKOMJICHHE C MIOHSITHEM CIOKHOU (DYHKIIUU

CreneHnbie,
NoKa3aTeJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
(pyHknum.

OopaTHble
TPUTOHOMETPHYECKHE
GyHkunu

Brraucnenue 3HaueHnid GyHKINN O 3HAYEHUIO apTyMEHTa.
Omnpenenenue NOI0XKEHN TOUKH Ha TpaduKe 10 ee KOOpJAUHATaM U
Ha000pOT.

Hcnonws3oBanne cBOMCTB QYyHKIUN SISl CPABHEHUS 3HAUYCHUN
CTerneHen u orapumos.

[ToctpoeHue rpaMKOB CTENEHHBIX U JOrapUPMHUUECKUX QYHKIMH.
Pemienue nmokazaTenbHbIX U JTOTapH(PMUUECKUX YPABHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJIEHHE C IOHSITUEM HENPEPHIBHON MEPUOINYECKOM
¢byHKuMH, GOpPMYIHPOBaHUE CBOMCTB CUHYCAa U KOCUHYCA,
MOCTPOEHUE UX TPa(UKOB.

O3HakoMJIEHHE C MOHATHEM TrapMOHHUYECKUX KOoJIeOaHU! 1
IpUMepaMu TapMOHUYECKUX KOJI€OaHUM JIsl OMUCaHMsI IPOLIECCOB
B (DM3HKE U IpYTUX 00JacTIX 3HAHMUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHOW MEPUOINIECKON PyHKIINH,
(bopMyIHpoBaHUE CBONCTB TAHI'€HCA U KOTAHI'€HCA, IOCTPOECHUE UX
rpaduKoB.

[IpumeHeHue cBOWCTB GYHKUMHN /17151 CPAaBHEHUS 3HAUEHU I
TPUTOHOMETPUYECKHUX (PYHKIUH, pEIICHHUS] TPUTOHOMETPHYECKIX
YpaBHEHUH.

Ilocmpoenue epaguxos 06pammublx MmpueoOHOMempU4ecKux QyHKyuu
u onpedesnenue no epaguKam ux ceouUcms.

Boinonnenue npeoOpa3oBaHusi rpagKoB

Hayana MaTeMaTH4eCKOro aHAJIN3a

ITociienoBaTeILHOCTH

O3HakoMIICHHE C IOHATHEM YUCIIOBOM IOCIIE0BATEIBHOCTH,
crioco0aMH ee 3a/1aHusl, BBIYUCIEHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoena nocie008ameIbHOCU.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOT'O YHCIOBOTO
psila Ha mpUMepe BBIYUCIECHUS CyMMbl OECKOHEUHO yObIBAIOIIEH
reOMETPUUYECKOM MPOTPECCHH.

Pemenue 3anay Ha npuMeHeHHe HOPMYIIbl CYMMbI OECKOHEUYHO
yOBIBaroIIEH reOMEeTPUUECKO porpeccuu

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHSTHEM IIPOU3BOJHOM.

N3zydenue u GopMyIMpoBaHUE €€ MEXaHUUECKOTO U
reOMETPUUYECKOT0 CMbICHIA, U3YUEHHE aIrOPUTMa BHIUHUCICHUS
IIPOU3BOIHOM HAa IPUMEPE BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTH U
yIJI0BOTO KOd(ppuIlMeHTa KacaTeIbHOM.

CocraBieHne ypaBHEHUs KacaTeabHOH B 001IIeM BUE.

VYcBoenue npasun auddepeHInpoBaHus, TaOIUIIBI TTPOU3BOTHBIX
3JIEMEHTaPHBIX QYHKIMH, TpUMeHeHne 1711 TuddepeHInpoBaHus
(GyHKIUH, COCTaBJICHUs YPaBHEHUS KacaTelbHOM.

W3ydenue TeopeM 0 CBA3M CBOMCTB (DYHKIIMU U MPOU3BOIHOM,
(hopMynHpOBKa UX.

[IpoBeeHue ¢ MOMOIIBIO TPOM3BOIHON HCCIIEIOBaHUS (DYHKIMH,




3aJaHHOH (POPMYIIOA.

YcraHoBIeHUE CBA3U CBOMCTB (DYHKIIMH M IIPOU3BOIHOM 10 UX
rpapukam.

[IpumeHeHne MPOU3BOTHOMN Ui PEIIeHNUs 3a]]a4 Ha HAX0XKICHUE
HanOOJIBIIET0, HAUMEHBIIETO 3HAUYCHHS U Ha HAXOXKJICHHUE
JKCTpeMyMa

ITepBoodGpa3nasn
U HHTerpaJ

O3HakoMJICHHE C TIOHSATHEM HHTErpaia ¥ nepBooOpa3Hoi.
N3yyenue npaBuia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOnuna.

Pemenue 3amad Ha CBsA3b IEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUMCIICHUE [IEPBOOOPA3HOM ISl JAaHHOH (PyHKIUH.
Pemenue 3a1a4y Ha MpUMEHEHNE WHTETpalIa AJis BBIYUCICHUS
(U3MYECKUX BEJTMYMH M IUIOIAACH

YpaBHeHMsI M HEPABEHCTBA

YpaBHeHUs U CHCTEMBI
YPaBHeHU
HepaBencTBa u cucTteMbl
HEPaBEeHCTB C ABYyMs
nepeMeHHbIMH

O3HaKOMJICHHE C POCTEHIIUMH CBEACHUSMHU O KOPHSIX
areOpandeckux ypaBHEHUH, OHATUSAMH UCCIIEJOBAHUS YPAaBHEHUI
U CUCTEM yPABHEHUM.

W3ydenue Teopun paBHOCHIIBHOCTH YPABHEHUH U €€ IPUMEHEHMSL.
[ToBTOpEeHUe 3anucy peneHus CTaHAapPTHBIX YPaBHEHUH, TPHEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIsl CBEJICHUS K CTAaHJApPTHOMY
YPaBHEHHIO.

Perienue panioHabHBIX, HPPALMOHATIBHBIX, TOKA3aTEIbHbBIX

Y TPUTOHOMETPUYECKUX YPAaBHEHHH, U CHCTEM.

Hcnonb3oBanue CBOMCTB U rpaMKOB (PYHKIMIH U1 pereHus
ypaBHeHHi. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELICHUS CHCTEM.
Pemienue ypaBHeHUi ¢ NpUMEHEHHUEM BCEX NPUEMOB (Pa3iIoKeHUs
Ha MHO>KUTEJIN, BBEICHUSI HOBBIX HEU3BECTHBIX, TIOJICTAHOBKH,
rpauIecKoro METo/1a).

Pemenne cucreM ypaBHEHUH ¢ IPUMEHEHUEM Pa3IuYHbIX
CIIOCOOOB.

O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELICHHS] HEPABEHCTB U
UCIOJIb30BaHUE CBOMCTB U Ipa@uKkoB QYyHKIMHA IPU pelIeHuN
HEPaBEHCTB.

Perienne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[IpuMeHeHre MaTeMaTHYECKUX METOIOB JJIsl PeIIeHUs

COJIep KaTEeNbHBIX 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAyKH U
NpakTUKU. IHTEeprpeTupoBaHue pe3yabTaToB C yU€TOM peabHbIX
OTpaHUYCHUHN

JIeMeHThl KOMOMHATOPHKH, TCOPHH BEPOSTHOCTE U CTATHCTHKH

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKYU U IPUMEHEHHE MTPU PELICHUN
KOMOHHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Iiepedopa U o MpaBuLy
YMHOKCHHSL.

O3HaKOMJIEHHE C TOHSATUAMU KOMOMHATOPHUKU: pa3MeIEHUsIMH,
COYETaHUSMH, IEPECTAHOBKAMH U (hOpMYJIaMH Il UX BBIYUCICHHUS.
OObscHeHre U TpUMeHeHue GOopMyJ ISl BEIUHCICHUS
pa3MEILEeHNH, IEpEeCTaAHOBOK U COUETaHUN IIPU PEILICHUH 3a4a4.
Oznakomienue ¢ 6uaoMoM HeroToHa u TpeyronpHukoMm Ilackans.
Pemrenne npakTuueckux 3a1ad ¢ UCIOJb30BAaHUEM ITOHATUN U
MpaBWJI KOMOMHATOPUKH

DJIEeMEHTBI TeOpHH

I/I3yquI/Ie KIIACCUYCCKOI'0O OIIPCACICHUA BEPOATHOCTH, CBOICTB




BEPOATHOCTEH

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npuMepoB BBIYMCICHUS BEPOSITHOCTEN. Pelienue
3aJa4 Ha BBIUYMCIICHUE BEPOATHOCTEH cOOBITUI

IIpencraBiieHne JaHHBIX
(Tabaunbl, IMATPAMMBI,

rpagpukun)

O3HaKOMJIEHHE C IPEJICTABICHUEM YHCIOBBIX TaHHBIX U X
XapaKTEPUCTUKAMH.

Pemenne npakTuyeckux 3ajgad Ha 00pabOTKY YHCIIOBBIX JaHHbIX,
BBIYMCIICHHE X XaPaKTEPUCTUK

I'eomeTpus

IIpsiMbie U IJIOCKOCTH
B MPOCTPAHCTBE

@opMyIMpPOBKA U IIPUBEACHUE 10KA3aTEIbCTB IIPU3HAKOB
B3aMMHOI'0 PACIIONIOXKEHUS NPSAMBIX U INIOCKOCTEN. PacniosHaBaHue
Ha 4epTe’Kax U MOJENAX Pa3JIMUHbIX CIIy4aeB B3aUMHOIO
PacCIoJIOKEHUs IPAMBIX U INIOCKOCTEH, apryMEHTHPOBAHHUE CBOUX
CYXKICHUU.

dopmyIHpoBaHUE ONPEACICHUNA, MPU3HAKOB U CBOMCTB
NapajuIeNIbHbIX U NEPIEHANKYJIIPHBIX IJIOCKOCTEN, IBYIPaHHBIX U
JIMHEHHBIX YIJIOB.

BolnosnHeHne NoCcTpoeHus YIJIOB MEXY MPSMBIMU, IPSIMOU U
IJIOCKOCTBI0, MEXTY INIOCKOCTSIMU 10 OIIMCAHMIO U PacllO3HABaHUE
HX Ha MOJEIAX.

[IpumeHeHNne MPU3HAKOB U CBOKCTB PACIIONIOKEHUS IPSAMBIX U
IIJIOCKOCTEM MPH PELICHUM 3a1a4.

N300pakeHne Ha pUCYHKaxX U KOHCTPYHUPOBAHHE Ha MOJEISIX
MEPIEHIUKYIISIPOB U HAKIIOHHBIX K IUIOCKOCTH, IPSIMBIX,
NapaJuIeIIbHBIX IUIOCKOCTEH, YIJII0B MEXAY IPSAMON U INIOCKOCTBIO U
000CHOBaHNE NIOCTPOEHUS.

Pemenue 3ana4y Ha BBIYMCICHUE T€OMETPUYECKHUX BEITUYHH.
OnuceiBaHKE PACCTOSIHUS OT TOYKHU J0 INIOCKOCTH, OT MPSIMOH 110
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEKIY CKPEILHUBAOIIUMUCS
MPSIMBIMH, MEXIY TPOU3BOJIBHBIMHU (PUTYypamMu B IPOCTPAHCTBE.
DopMyIUPOBAaHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYIIECTBOBAHHUS, CBOICTBA).

N300pakeHne Ha uepTexax U MOJIENIIX pacCTOSIHUS U 000CHOBaHUE
cBoUX cyxaeHui. OnpeneneHue U BEIYUCICHUE PACCTOSHUN B
npoctpaHcTBe. [Ipumenenne GopmyIn U TeopeM IIIaHUMETPUN IS
penieHus 3aaad.

O3HaKOMJIEHHE C IOHITHEM NAPAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBoiicTBaMu. Popmynuposanue meopemvl 0 NIOWAoU
OPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.

[Ipumenenue Teopuu Ayt 000CHOBAaHUS MOCTPOCHUN U
BBIYUCIICHUM.

ApPryMEHTHPOBAaHHUE CBOUX CYKJIECHUN O B3AMMHOM PaCIOJIOKEHUU
IPOCTPAHCTBEHHBIX (PUTYD

MHoOrorpaHHuKHu

Onucanue U XapaKTePUCTUKA Pa3IMYHBIX BUJIOB MHOTOIPaHHUKOB,
MIEPEUNCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300paxkeHre MHOTOIpaHHUKOB U BBIIOJIHEHHE IOCTPOEHUS Ha
N300pakeHUSAX U MOJIEIISIX MHOTOI'PaHHHUKOB.

Boruncnenue TuHENRHBIX 3JIEMEHTOB U YIJIOB B TPOCTPAHCTBEHHBIX
KOH(UTypaIusx, apryMeHTUPOBAHHE CBOUX CY>KJICHHA.
XapakTepucTHKa U N300pakeHUe CEUEHUs, pa3gepmKu
MHO202PAHHUKOG, BBIUACIEHUE TIIIOMAAEH TOBEPXHOCTEH.
[TocTpoenue mpocredmmx ceueHuit Kyoa, Ipu3Mbl, TUPAMUJIBL.
[TpumeHeHue (HakTOB U CBEJICHUH U3 IUIAHUMETPHH.




O3HaKOMJIEHME C BUJJaMH CHMMETPHI B IPOCTPAHCTBE,
(hopmynupoBaHUE OMPEICICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMCTpPUU TCJI BPpAICHHUA U MHOTI'OI'PAaHHUKOB.

[IpumeHeHue CBONCTB CUMMETPHUH MPU PELICHUH 3a/1a4.
Hcnonb3oBanre mpUOOPETCHHBIX 3HAHUH JUISI UCCIICIOBAHUS 1
MOJIETTUPOBAHUS HECIIOKHBIX 3a]1a4.

I/I306pa>I<eHHe OCHOBHBIX MHOI'OI'PAaHHUKOB U BBIIIOJIHCHUC
PHUCYHKOB I10 YCJIOBHSIM 3aJ1a4

Tes1a M IOBEPXHOCTH
BpallleHUus

O3HakoMJICHHE C BHIaMH TEJ BpameHus, GOpMyIUpOBaHHUE X
ONpeCIICHUN U CBOMCTB.

dopMyIMpoBaHUE TEOPEM O CEUEHUH IIapa TIOCKOCTHIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTHKa 1 N300paykeHHEe TeJl BPALICHHUS, NX Pa3BEPTKH,
CEUCHMS.

Pemienue 3a1a4 Ha MOCTPOCHUE CEYCHUN, BBIYUCICHUE JITHH,
paccTosiHUH, yIioB, Iiomaaei. IIposeneHue qoka3arenbHbIX
paccyKIeHHA TPY PELICHNH 3a/1a4.

[IpuMeHeHMe CBOWCTB CUMMETPUU NPHU PEIICHUH 3a/1a4 Ha Tea
BpaIleHHst, KOMOWHAIHIO TEJL.

N300pakeHre OCHOBHBIX KPYIJIBIX TEJ M BBIIOJIHEHUE PUCYHKA 110
YCIIOBHIO 33]1a4d

HN3mepenust B reomerpuu

O3HakOMJICHHE C TOHITUSAMH IJIOMAAN U 00BbeMa, aKCHOMaMHU
U CBOMCTBaMH.

Pemenue 3a1a4y Ha BEIYMCIICHHUE TUIOMIACH MIOCKUX (QUTYP C
MIPUMEHEHHEM COOTBETCTBYIOIIHUX (GOPMYJT U (PaKTOB H3
IJITAHUMETPUH.

N3yuenue TeopeM 0 BEIYHCICHUH 00bEMOB MPOCTPAHCTBEHHBIX TET,
pelieHre 3aa4 Ha IpuMeHeHue GopMyJl BEIUHUCICHHS 00bEMOB.
N3yuenne popmy: sl BBIYMCIIEHUS TUIOIIAJIEH TOBEPXHOCTEN
MHOTOI'PAHHUKOB U TEJ BPallCHUS.

O3HaKOMJICHHE C METOJIOM BBIUUCIIECHUS IJIOIIAIA TOBEPXHOCTH
cdepsl.

Pemenue 3aga4 Ha BBIYKMCIIEHUE TIOMIAAEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

KOOpI[I/IHaTI)I U BEKTOPbLI

O3HakoMJIEHHE ¢ IOHSATHEM BeKTopa. M3yueHue nexapToBoit
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOEHUE 110 3aJaHHBIM
KOOPJAMHATAM TOYEK U IJIOCKOCTEN, HAX0KICHHE KOOPAUHAT TOYEK.




6. O0beM TMCUMTIIMHBI ¥ BUIbI YUeOHOH padoThl

Bupa yueOHoii padoThl Bcero yacos 1 Cemectpet 5
KonrtakTHas padota (Bcero) 234 102 132
B toMm uuce:

Jlexuuu, ypoku 100 34 66
[TpakTUyeckue 3aHATH, CEMUHAPHI 134 68 66
JlaGopaTopHble 3aHATHS

B ToMm ymcie B MHTEpaKTHBHOHN opme 134 68 66
CamocrosiTenpHas pabora

KoHncynbramus 2
[TpomexxyTodHas aTTecTarus 16
DopMBI TPOMEKYTOYHOH aTTECTAITUH Hpyrue DK3aMeH
MakcumanbHas yueOHas Harpy3Ka 252 102 150

7. CTpyKTYypa U coaep:kanue ooueodpasoBarenbHoii nucuunauabl [IOY /.01 MaremaTuka

7.1. Pa3znennl 0011e00pa30oBaTeJIbHON JUCHUNJIMHBI U BUAbI 3aHSATHIA
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1. | Beenenue 6 12 18/12
2. | Pa3BuTue moHATHSA O YHCIE 8 12 20/12
3. | KopHu, crenenu, norapudmel 8 12 20/12
4. | IIpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE 7 12 19/12
5. | KomOunaTopuka 6 8 14/8
6. | KoopauHaTsl 1 BEKTOPHI 8 10 18/10
7. | OCHOBBI TPUTOHOMETPUHU 9 10 19/10
8. | ®dyHkuuu u rpaduku 8 10 18/10
9. | MHOTOrpaHHHMKH U KPYTJIbIE Tea 6 10 16/10
10. | Hayana maremaTH4yecKoro aHajau3a 8 10 18/10
11. | MaTerpain u ero npuMeHeHue 8 12 20/12
12. | DneMeHTHI TEOPUU BEPOATHOCTEH U MAaTEMaTHUECKOM 8 8 16/8

CTaTUCTHKH
13. | YpaBHeHuUs1 U HEPABEHCTBA 10 8 18/8
Bcero: 100 | 134 234/134




7.2. Coaep:xaHue pa3jiesioB 001e00pa3oBaTeJIbHONH TUCIIUIIMHBI

Ne
n/a

HaumenoBanue paznena
001eobpazoBaTeIbHON
TACIIATUINHEI

Coneprkanue paszena (TeMbl 3aHATHI)

BBenenue

MaremaTuka B HayKe, TEXHUKE, 9KOHOMHUKE,
WHOOPMALIMOHHBIX ~ TEXHOJOTHUSAX M TPAKTHYECKON
nestenbHOoCTH. Llenn u 3a1aun u3ydeHus: MaTeMaTUKHA TIPU
OCBOEHUH Ilearorunueckux cnenuaibaocrei CI10

Paznen 1.
PazBuTtHe NOHATHA O YKCIIE

Tema 1.1 Ilenblie u parmoHaabHbIC YKCTIA

Tema 1.2. JleficTBUTENBHBIC YHCIIA

Tema 1. 3. beckoHeuHo yObIBaroIas reoMmeTpruaecKas
porpeccust

Pasznen 2.
Kophu, crenenu, norapudmer

Tema 2.1. Jlorapudmsr

Tema 2. 2. CoiicTBa iorapupmon

Tema 2. 3. JlecaTuunble U HATypaIbHbIC JTOTApU(OMBI
Tema 2.4. Crenenb

Tema 2.5. Apudmernyeckuil KOpeHb HATYpaIbHON
CTEeTNeHU

Tema 2.6. CteneHb ¢ palluOHAJIBHBIM U ICHCTBUTEIbHBIM
MOKa3aTeJISIMU

Pasznen 3.
[IpsiMbIE M TUIOCKOCTH B
IIPOCTPAHCTBE

Tema 3.1. B3auMHO€ pacnosiokeHUe MpsMoil 1
IIJIOCKOCTH

Tema 3.2. B3auMHO€ pacrosoKeHHue NpsMbIX B
MIPOCTPAHCTBE. YTOJ MEXKIY JBYMS MPSIMBIMU
Tema 3.3. B3auMHO€ pacnoioxKEHHE IIOCKOCTEN

Paznen 4.
KomOunaropuka

Tema 4.1. IIpaBuiio npousBeaeHUs
Tema 4.2. IlepecTaHoBKU

Tema 4.3. PazmenieHus

Tema 4.4. CoueTanus U UX CBOHCTBA
Tema 4.5. bunoMm HrroTtona

Paznen 5.
Koopannats! 1 BEKTOPHI

Tema 5.1. IlonaTHE BEKTOpa B IPOCTPAHCTBE

Tema 5.2. CnoxxeHue U BBIYMTAHNE BEKTOPOB Y MHOKEHUE
BEKTOPA Ha YHCIIO

Tema 5.3. KommuianapHble BEKTOPbI KOOPAUHATHI TOUKH U
KOOpJMHATHI BEKTOPA

Tema 5.4. CkaysipHOE TPOU3BEICHUE BEKTOPOB

Paznen 6.
OCHOBBI TPUTOHOMETPUU

Tema 6.1. Panuannas mepa yrna

Tema 6.2. Onpenenenre cuHyca, KOCHHYca U TaHTeHCa
yria, 3Haky CUHYcCa, KOCHHYCa U TaHTeHCca

Tema 6.3. 3aBUCUMOCTb MEKIy CHHYCOM, KOCUHYCOM U
TAHI'€HCOM OJHOTO M TOTO XK€ yIJIa

Tema 6.4. CuHyC, KOCUHYC U TAaHT€HC ABOMHOIO yIia,
MOJIOBUHHOTO yTJIa

Tema 6.5. Tpuronomerpuyeckue GopMyJibl

Pazngen 7.
OyHKIMH U TpaduKh

Tema 7.1. Crenennas ¢pyHkIus, e€ cBoiicTBa U rpaduk
Tema 7.2. BzaumHo oOpatHble GyHKIMN

Tema 7.3. Iloka3aTenbHas QpyHKIUS, €€ cBOWCTBA U TpaduK
Tema 7.4. Jlorapudmuueckast pyHKIus, €€ CBONCTBA U

rpaduk

Pasznen 8.
MHOTOTpaHHHUKHU M KPYTJIbIC

Tema 8.1. Ilonsatue mHororpannuka. [Ipuszma
Tema 8.2. Tlupamuna




TCI1a

Tema 8.3. IIpaBuiIbHbIE MHOTOIPAaHHUKHU
Tema 8.4. Llunuuap

Tema 8.5. Konyc

Tema 8.6. Chepa

10.

Pasgen 9.
Hauana MmatemaTuueckoro
aHAIM3a

Tema 9.1. IIponsBogHas

Tewma 9.2. Bozpactanue u yobiBaHHe PYHKITUN

Tema 9.3. DkcTpemyMbl GyHKIUN

Tema 9.4. IIpuMeHeHuUe NMPOU3BOIHOMN K MOCTPOEHUIO
rpaduKoB QyHKIUI

Tema 9.5. HauGomnpiiee 1 HauMeHbIIee 3Ha4eHUs PYHKITUU
Tema 9.6. BeimykiocTs rpaduka GyHKIMH, TOUKH
neperuda

11.

Pasgen 10.
WuTerpai u ero npuMeHEHHE

Tema 10.1. ITepBooOpa3zHas

Tema 10.2. IIpaBrita Hax 0K IEHUSI IEPBOOOPA3HBIX
Tema 10.3. [Inomans KpUBOJIMHENHON Tpanenuu 1
UHTErpa

Tema 10.4. BriunciieHue HHTErpaioB

Tema 10.5. Beruucienue miomanaci ¢ IOMOIIBIO
HWHTErpaJioB

Tema 10.6. IIlpumeHenune npon3BOAHON U UHTErpaia K
PEHICHUIO MPAKTUYECKHUX 3a/1a4

12.

Paznen 11.
DNEeMEHTHI TEOPUH
BEPOATHOCTEHN U
MaTeMaTU4ECKON
CTaTUCTUKU

Tema 11.1. CoObiTus

Tema 11.2. KomOunamu coosituii. [IpoTrBOIIONOKHOE
coObITHE

Tema 11.3. BeposarHocTb cOOBITHS

Tema 11.4. Cnoxenue BeposITHOCTEN

Tema 11.5. HezaBucumbie coObITHSA. Y MHOXKEHUE
BEPOSATHOCTEM

Tema 11.6. Ctatuctuyeckas BEpOSITHOCTb

13.

Paznen 12.
VYpaBHEHHUsI U HEpABEHCTBA

Tema 12.1. Tpuronomerpuieckre ypaBHEHUs
Tema 12.2. TpuroHoMmeTpruueckue HepaBeHCTBA
Tema 12.3. Jlorapudmudeckne ypaBHEHUs

Tema 12.4. Jlorapudmuueckre HepaBeHCTBA

Tema 12.5. Cuctemsl NOKa3aTENIbHBIX YPAaBHEHUN U
HEPABEHCTB

Tema 12.6. ppaunoHanbHble ypaBHEHUS

Tewma 12.7. UpparnmoHaibHble HEPAaBEHCTBA

7.3. O6pa3oBaTejibHbIE TEXHOJIOTUH

Ne OO0pa3zoBaTebHbIE TEXHOJIOTHHU
HaumeHoBaHue pa3jaesa TUCUMILIHHBI

n/n (B TOM 4McJIe HHTEPAKTHBHbIE)

1. Bsenenue [IpoGnemuas JICKIHS, «Mo3roBoi
mWTYypM», JIeKIHMs ¢ pa3bopoMm 3ajad,
pelIeHne CUTYalMOHHBIM U KOHTEKCTHBIX
3a7a4, METOJI MPOEKTOB

2. Pa3Butue NoHATHSA O YHCIIE [IpoGnemuas JIGKIHS, «Mo3roBoi
mWTYypM», JIeKIHMs ¢ pa3bopoMm 3ajad,
pelIeHne CUTYalMOHHBIM U KOHTEKCTHBIX
3a7a4, METOJI MPOEKTOB

3. | KopHu, crenenu, gorapudmMsl [IpoGnemuas JIEKITHS, «Mo3ropoi

HWTYpM», JIEKIMsI ¢ pa3bopoM 3ajad,




peuicHuc CI/ITyaLII/IOHHHﬁ 1 KOHTCKCTHBIX
3aaa4, MCTO INPOCKTOB

4. | IlpsiMble U TUIOCKOCTU B MPOCTPAHCTBE

[IpoGnemuas TIEKIIUS, «Mosrosoit
IMTYpM», JIEKIMsS ¢ pa3dopoM 3ajiad,
pellicHHE CUTYallMOHHBIH M KOHTEKCTHBIX
3aj1a4, METOJI IIPOSKTOB

5. | KomOunatopuka

[IpoGnemuas TIEKIIUS, «Mosrosoit
IMTYpM», JIEKIMsS ¢ pa3dopoM 3ajiad,
pellicHHE CUTYallMOHHBIA M KOHTEKCTHBIX
3aj1a4, METOJI IIPOSKTOB

6. | KoopauHaTsl 1 BEKTOPHI

[IpoGnemuas TIEKIIUS, «Mosrosoit
IMITYpM», JIeKIMs C pa3dopoM 3amad,
pellicHHE CUTYallMOHHBIA M KOHTEKCTHBIX
3aj1a4, METOJI IIPOSKTOB

7. | OCHOBBI TPUTOHOMETPUU

[MpoGnemuas TEKIIUS, «MosroBoit
IMTYpM», JIEKIMsS ¢ pa3dopoM 3amad,
pellicHHE CUTYallMOHHBIH M KOHTEKCTHBIX
3aj1a4, METOJI IIPOEKTOB

8. | ®ynkuuu u rpadpuKu

[IpobnemHuas JIEKIIHS, «Mo3roBoii
MWITypM», JIEKIUS ¢ pa3dopoM 3ajad,
pElICHUe CHUTYaIlMOHHBIA U KOHTEKCTHBIX
3ajJ1a4, METO]l IIPOCKTOB

9. | MHOrOrpaHHHMKH U KPYTJIbIE Tea

[IpobnemHuas JIEKIIHS, «Mo3roBoi
HWITypM», JIEKIUS ¢ pa3dopoM 3ajad,
pElICHUe CHUTYAIlMOHHBIA M KOHTEKCTHBIX
3aJ1a4, METO]l IIPOCKTOB

10. Hauana MaTeMaTH4yecKoro aHanmsa

[IpobGnemHuas JICKIIMS, «Mo3rosoi
MTypM», JIEKIUs ¢ pa3dopoMm 3amad,
pELICHUE CUTYalMOHHBIM U KOHTEKCTHBIX
3a7a4, METOJI POEKTOB

11. | HHTerpan u ero npuMeHeHHe

[IpoGnemuas JIEKLINA, «Mo3srosou
mWTYpM», JIeKIMs ¢ pa3bopoMm 3azad,
pELIEHNE CUTYAllMOHHBIM M KOHTEKCTHBIX
3a/1a4, METOJT TPOEKTOB

12. | DneMeHTBI TEOPUU BEPOSTHOCTEN U
MaTEMATHYECKON
CTaTUCTUKU

[IpoGnemuas JIEKLINA, «Mo3srosou
mWTYypM», JIeKIMs ¢ pa3dopoM 3ajad,
pELIEHNE CUTYAllMOHHBIH M KOHTEKCTHBIX
3a/1a4, METOJT TPOEKTOB

13. | YpaBHeHUs 1 HEPAaBEHCTBA

[IpoGnemuas JIEKLINA, «Mo3srosou
mWTYypM», JIeKIHMs ¢ pa3dopoMm 3ajad,
pELIEHNE CUTYAllMOHHBIM M KOHTEKCTHBIX
3a/1a4, METOJI TPOEKTOB

7.4. Obpa3oBaTesibHbIE pe3yJbTaThl 00y4aloulerocs, popmupyemsblie B npouecce 0CBOCHHUs

AUCHUITIIMHBI

HaumeHnoBaHwue pasniena
0011e00pa3oBaTeIbHON JUCITUILTAHBI

OO0pa3oBaresbHbIE PE3yIbTAThI

1. Bsenenue

OrPJI1,28 |OPM24 OPII 1

2. PasBuTHE NMOHATHUA O YUCIIE

OPJI3,5,7 |OPM1356 OPII 3,8




3. KopHu, crenenu, JIorapupmsl OPJ12,4,6 OPM 1,4, 7 OPII 2,5
4. TlpsiMbIe ¥ TNIOCKOCTH B TPOCTPAHCTBE OPJI 3,5,7 OPM 2,34 OPII 34,5
5. Kombunaropuka OPJI 3,5,7 OPM 5,6,7 OPII 3,5,8
6. KoopauHaThl 1 BEKTOPHI OPJI1,2,4 OPM 1,2,3,4 OPII 2,5,8
7. OCHOBBI TPUTOHOMETPUU OPJI 2,5,7 OPM 4,5.6 OPIT2.4.,8
8. ®yHKIuU u rpaduku OPJI 3,5,7 OPM 1,23 OPII 3,8
9. MHOrorpaHHHMKH U KPYTJbIC TeIa OPJI3,5,7 OPM 4,5,6,7 OPII 2,4,5
10. Hayana MaTeMaTHYECKOr0 aHAIM3a OPJ11,4,6,8 | OPM 1,2,3,7 OPII 1,7
11. MaTerpan u ero npuMeHeHNe OPJI1,2,3,4 | OPM 5,6,7 OPII 2,6
12. DneMeHTBI TEOPUU BEPOSTHOCTEH U OPJI 1,4,6 OPM 1,2,6,7 OPII 3,6
MaTEMAaTHYECKOW CTATUCTUKHU
13. YpaBHEHHs 1 HEPABEHCTBA OPJI 1,4,6 OPM3.,4,5.6 OPII 2,6

8. ®oHI OLEHOYHBIX CPeICTB LI
AUCUHHUIINHE

MMpoBE€ACHUSA l'[pOMQ)KyTO‘lHOifI arrecrauum 110

KoHTpob KauecTBa OCBOCHUS NUCIUTUIMHBI BKIIFOYACT B CeOS TCKYIIUH KOHTPOIb
YCIIEBAEMOCTH M MPOMEKYTOYHYIO AaTTECTALUI0 OOYYarOIIUXCS. [TpomexxyTouHas
aTTecTanus 00ydJaronIMXCs M0 AUCIUILUIMHE POBOAUTCS B opMe Tekylel arrectanuu (1
CEMeCTp) U dK3aMeHa (2 cemecTp).
KoHKpeTHBI TIepeYeHb THIIOBBIX KOHTPOJIbHBIX 3aJIaHUil M WHBIX MaTCPUAIIOB IS
OILICHKU Pe3yJbTAaTOB OCBOCHHS JMCIMIUIMHBI, 8 TAKXKE ONHCAHHE TOKa3aTelied W KpUTEPUEB

OLICHUBAaHUA KOMHCTGHHI/Iﬁ IMPUBCJICH B q)OHIIG OLCHOYHBIX CPCACTB 110 JUCHUIIIINHEC.

9. MeToauyeckue yKazaHusi JUIsi 00y4aOIIMXCsl IPH OCBOEHUM TUCHMIITUHBI

s obecrieueHus] CUCTEMAaTHYECKOW M PETYIISIPHONM pabOTHI 10 M3YYEHUIO JUCHUTUIMHBI U
YCIIEIIHOTO TMPOXOXICHUS TPOMEXKYTOYHBIX M HMTOTOBBIX KOHTPOJBHBIX MEPOIPHUSTHHA
oOyuJaromemMycss peKOMEHIYETCs PETyJISIPHO HM3Yy4aTh KaKIYI0 TeMy AWCIHILIMHBI, aKTUBHO
yYacTBYsl B ayAMTOPHBIX 3aHATHSAX U B XOJ€ peaTU3allH Pa3IHYHBIX (OPM CaAMOCTOSTEILHON
MHAMBUAYaIbHON paOOTHI.

[Ipu npoBeeHHM Y4YEOHBIX 3aHATUH MO AMCLUUIIMHE HCHOJIb3YIOTCS ClEIyIOIIHe
o0pa3oBaTeIbHbIE TEXHOJIOTUH (B TOM UHCJIE UHTEPAKTUBHBIE):

I[Ipo6aemuas jgexkuus — Gopma TpOBENCHHS JICKITMOHHOTO 3aHSATHS, B XOJI€ KOTOPOM
npernojiaBaTesb B Havyalle ¥ MO XOAY HM3JI0KEHHUS y4eOHOro MaTepualia CO3JIaeT MpoOJieMHbIE
CUTYyallMM U BOBJEKaeT oOydaroumxcs B ux aHaiau3. [IpoOiaemMHas cuTyarust MOXKeT cO34aBaThCs
OpU OMNpeNeNeHu TpernojaaBaresieM NpoOJIeMHOro Bompoca wiM 3agaHus. Ilpu sTOoM
HEOOX0MMO TakK OpraHu30BaTh pabOTy Ha NPOOJIEMHOM JieKIuH, 4ToObl OOyuaromuics
HAXOIWJICA B COIMAIBHO aKTUBHOW IMO3WIIMU: BBHICKA3BIBAJI CBOIO IMO3UIIMIO, 33/1aBajl BOIIPOCHI,
HAXOIWJI OTBETHl M BBICKA3bIBAJl MPENIONOXKEHHs. [Ipy MpoBeIeHUM JEKIHH MPOOIEMHOTO
XapakTepa Mpolecc MOo3HaHHs 00y4YaeMbIX MPHOIMKAETCS K TOWCKOBOW, MCCIENOBATEIHCKOU
NeSITETTHHOCTH.

«Mo3roBoii ITypM» — akTHBHas (opma oOydeHus, OBICTPBIA M 3P (PEKTUBHBIN CIIOCOO
BBIPAaOOTKH MMyTel MpeoI0JeHUs TPYAHOCTEN U pa3pelIeHus: IPOTUBOPEUHH.

JlaHHBI MeTOA ompenensercss Kak Crocod MOOWIM3alMU 3HAHWN, ONBITA U TBOPUYECKUX
criocoOHOCTe oOydaromuxcsi. beicTpoe n akTHBHOE OOCYyXkJeHHe MpoOJieM M CIIOCOO0B X
pelIeHHs TaeT OMpeeNIeHHBIN CHHepreTHueckuii 3gdexr. Ero cyTb B TOM, YTO y4acTHHKAM
paboThI MpeIaraeTcs BHICKA3hIBaTh KaK MOKHO OOJIbIIIE BAPHAHTOB PEIICHUS TPOOJIEMBI, B TOM
YHCIIe U CaMbIX ()aHTACTUICCKUX.



[IpenonaBatenb coobmIaeT oOyJaronmMcs CyTh pemaeMoit mpobaemsl. [Tpobiaema momkHa
ObITh 0003HAYEHA YETKO M MOHATHO. Ba)kHO, YTOOBI MpH NMPOBEIEHUM «MO3TOBOM aTaku» B
rpymIe co3laBajlach HEMPHHYXIeHHas atMocdepa. Uem Oosbie uaeid, Tem syume. Ciemyer
CTPEMHTHCS, YTOOBI IPEIOKEHUS TOCTY AN OBICTPO.

[IpenoaBaTenb, BEAYLIMH «MO3TOBYIO aTaKy» HE MMeEET NpaBa KOMMEHTHUPOBATh WM
OLIEHUBATh BHICKAa3bIBaHUS YYaCTHUKOB, HO B TO K€ BpeMsl OH MOXKET IPEephIBATh BBICTYILJICHUE
WIN YTOUHSTH CyTh BbICKa3bIBaHUs. Bce BbICKa3aHHbIE UAEU JOJIKHBI ObITh 3alIMCaHbl HA JOCKE.

MeTox npoekToB - MpeanoyiaraeT pelieHue MpoOsieMbl, KOTOpas IpeaycMaTpHBaeT
UCIIOJIb30BaHUE Pa3HOOOpa3HBIX METOJOB M CpEeACTB OOyueHMs, a TaKKe HHTEIpUpOBaHME
3HAHUW U YMEHUH U3 Pa3IMYHBIX 00acTel 3HaHUS.

JlaHHBI METOJ OTHOCHUTCSI K MCCIIEJOBATEIIbCKUM, KOTJa OOYYaroIIUiiCsl MPOXOIUT BCE
ATarbl MO3HAHUSA: OT BOZHUKHOBEHHUS MPOOIEMHON CHTyalluy M €€ MEePBOHAYAIBHOTO aHAJIN3a K
MIOUCKY MyTel perieHus: mpodieMsl. OH 1mo3BoJsieT (POPMUPOBATH CIOCOOHOCTH, MO3BOJISIOIINE
3¢ (deKTUBHO IEHCTBOBATh B PEaJbHOM NPO(PECCHOHANBHOM MM JKU3HEHHOH CHUTyalluH, 4YTO
H03BOJISIET 00YYaIOLUIMMCS Al TUPOBAThCA K U3MEHSIOLIMMCS YCIOBUAM, THOKO pearupoBaTh Ha
BBI30BbI, BO3HUKAIOIINE B X0J1€ peajIbHOM PO eCcCHOHATBLHON MPAKTHKH.

[TpoextHas pabota sBigercss (GOpPMON  JIEATETBHOCTH, B  KOTOPOH  BO3MOXKHO
(dopMUpOBaHHE CHOCOOHOCTH K OCYIIECTBIECHUI) OTBETCTBEHHOTO BbIOOpa. OCHOBHBIE THIIBI
IIPOEKTOB, KOTOPhIE MOYKHO UCIOJIb30BaTh B MpoOIiecce O0YUEHHS: UCCIEI0BATENIbCKUM IPOEKT —
CTPYKTypa mpuOImxeHa K (GopMaTy HAyYHOTO HMCCIIEOBAaHUS ([I0KA3aTEIbCTBO AKTYaJIbHOCTH
TEMBI, OIPEJCIICHNE HAyuYHOU MpobemMsbl, mpeaMera U 00bEeKTa UCCIEIOBaHMs, LIeJel U 3a1ad,
METO/I0B, HCTOYHHMKOB, BBIJBI)KEHHE TMIIOTE3bl, 00OOILIEHHE pe3yJIbTaTOB, BBIBOJBI,
0003HaueHHe HOBBIX MpoOJIEM); TBOPYECKMH NPOEKT, KaK IpPaBUIO, HE MMEET JeTaJbHO
npopabOTaHHOM  CTPYKTYpbl;  y4deOHO-NO3HABaTeNbHAs  JESITEIbHOCTh  OOydYaromuxcs
OCYILECTBIISICTCSI B PAMKAaX PaMOYHOI'O 3a/laHusl, OJYMHAACH JIOTUKE M MHTEpecaM YYacTHUKOB
IPOEKTa, XKaHPy KOHEYHOro pe3yJipTaTa (rasera, GuwibM, Npa3gHUK U T.II.); UHOOPMAIIMOHHBIN
NPOEKT — Yy4eOHO-TTO3HABATENbHAS JIEATENIFHOCTh C SIPKO BBIPQKEHHOW JBPUCTHUYECKOU
HaIpPaBJIEHHOCThIO (IIOMCK, OTOOp M cHUcTeMaru3auus HHPOpMaluu O KaKOM-TO OOBEKTe,
03HAKOMJICHHE YYAaCTHHKOB TpPOEKTa ¢ 3TOoW WH]OpMmaiuen, ee aHaiu3 U 0000IIeHHE s
npe3eHTaluu 0oJiee MUPOKON ay TUTOPUH).

PemieHne CHTYanMOHHBIX M KOHTEKCTHBIX 3aja4. 3ajaya — Ledb, 33JaHHAs B
KOHKPETHBIX YCIIOBHSIX U TpeOyromas 3(pPpeKTUBHOro crocoda ee TOCTUKEHUs. YUeOHbIe 3a7jauu
MOYKHO KJIaCCU(HUIMPOBATh IO PAa3HBIM OCHOBaHMAM. B 4YacTHOCTH, B COOTBETCTBUU C
XapaKTepOM aHAIU3HPYEMOM CHUTYallMd MOXHO BBIJCIUTH CIEIYIOLINE 3a/laui: BHITOIHSIONIINE
(GYHKIMU OBJaJEHHUS] METOAOJIOTHEH M TEOPETUYECKUMH 3HAHUSMH; BBIOJTHSIOMNE (QYHKIIUIO
dopmupoBaHuss TNPO(HECCHOHATBHBIX KOMIIETEHIIMA; BBIMOMHIIOMNE (YHKIMA OBJAJCHUS
TPYAOBBIMHU JCHCTBUSAMH, HOPMAaMH U MPAaBHJIAMH MTPO(ECCHOHATEHON IEATEIEHOCTH.

Merton pemieHHss CHTYyallMOHHBIX 33Jad COCTOMT B TOM, 9YTO OOydYaromruecs,
O3HAKOMUBIIMCH C ONHCAHHWEM MpPOOJIEMBl, CaMOCTOSATENFHO AHAIM3UPYIOT CHUTYalHIO,
JMAarHOCTUPYIOT MpOOJIeMy M MPEICTABISIOT CBOM MJEH U PEIICHUS B JUCKYCCHH C JAPYTHMHU
oOyuyaeMbIMH. B 3aBUCHMMOCTH OT XapakTepa OCBEIIEHHs MaTepuana UCHOJIb3YIOTCS CUTYaIlUH-
WITIOCTPAIMH, CUTYyalluu-OLEHKH U CUTYaI[UH-yTIPasKHEHHS.



10. OcHoBHAass W [ONOJHHMTEJbHasl JHUTepaTypa, HeoOXoauMasi s OCBOEHHA
AUCHUTLINHBI
a) OCHOBHasl JIMTEpaTypa

boromoaos, H. B. Maremaruka : yuebnnk mis CIIO/ H. B. boromomnos, II. . Camoitnenko. — 5-e
u31., nepepad. u gon. — M. : UzparensctBo FOpaiit, 2020.

Cenpbix, U. 0. Marematnka : yae6Huk u mpaktukyM s CIIO/ U. FO. Cenpix, 1O. b. I'pebenmmkoB,
A. 10. llleBeneB. — M. : M3narensctBo IOpaiit, 2018.

IMunaueB, B. C. Maremaruka : yueOnuk u npaktukyMm juis CIIO/ B. C. lllumaue ; non penakuueit
A. H. Tuxonosa. — 8-¢ u3n., mepepad. u gon. — M. : UznatensctBo HOpaiit, 2020.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

Martemaruka. IlpakTukym : yueOHOoe mocobme mrs CIIO/ O. B. TarapaukoB [u np.] ; mon oOmiei
penakuueit O. B. Tatapuukosa. — M. : U3znatensctBo KOpaiit, 2019.

Hopodeena, A. B. Maremaruka : yueOonuk s CI1O/ A. B. [lopodeeBa. — 3-e u3a., nepepad. u gomn. —
M. : UznatensctBo FOpaiit, 2020.

Baspun, M. 1. Maremaruka : yueOnuk u npakrukym ans CI1O/ U. U. BaBpun. — 2-e uzn., nepepad. u
non. — M. : UznatensctBo FOpaiit, 2020.

IaBaouyenko, 1O.B. Maremaruka: ydeonumk wu mnpaktukym it CIIO/  1O. B. IlaBmodenko,
H. II. Xaccan ; mon o6meit pemakumeii 1O. B. [laBmrouenko. — 4-e m3m., mepepad. u gom. — M. :
WznarensctBo FOpaiit, 2020.

Kpemep, H. L. Marematuka i KoJuieked : ydeOHoe mnocodue mms CIIO/ H. L. Kpewmep,
O.T. Koncrantunosa, M. H. ®puaman ; nmox penakuumein H. 1. Kpemepa. — 10-e wuzn., mepepab. u
nom. — M. : MzpatensctBo FOpaiit, 2020.

11. Tlepeyenr pecypcoB HH(POPMALUOHHO-TEJEKOMMYHUKAUMOHHONH ceTH MHTepHerT,
HEO00XOIMMBIX JJI51 OCBOCHHS TUCHHUIINHBI

https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
WWW.mgpu.ru
www.fipi.ru
www.fcior.edu.ru (MapopmaioHHblie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MaTePHAIIbI
www.school-collection.edu.ru (Eaunas xomutekinu 1udpoBBIX  00pa3oBaTEIbHBIX
pecypcoB
12. TlepeyeHb HMH(POPMAUMOHHBLIX TEXHOJIOTHH, HMCHOJIb3YyeMbIX HPH OCYIIECTBJICHUH
o0pa3oBaTe/IbHOIO mpolecca MO AWUCHUIVIMHE, BKJIIOYas IepedyeHb MPOrPaMMHOIO
obecneyeHusi U UHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

MH(pOPMAaILOHHbIE TEXHOJIOTHH 00paboTKH rpapuuecKoit uH(pOpMaINH;
UHPOPMALIMOHHbIE TEXHOJIOTUM Tepeladyd JaHHBIX M  paclpoCTpaHeHHs HH(OpMaINu;
WH(POPMAIMOHHBIE TEXHOJIIOTUU XPAaHESHUS JaHHBIX; THPOPMAIMOHHBIE TEXHOJIIOTUN HAKOTIICHUS
naHHbix. CereBble (JIOKaJbHBIE, TEPPUTOPHAIIBHBIE, MPOBOJHbBIE, OECIPOBOJHBIE M [p.)
WHPOPMAIIMOHHBIE TEXHOJIOTWH, WH(QOPMAIMOHHBIE TEXHOJIOTHU TPYIIOBOH  pabOTHI,

ok wbhE



https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
http://www.fipi.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

THIIEPTEKCTOBbIE  MH(OpMAIIMOHHBIE TEXHOJOTWH, MYJIbTUMEIUHHBIE WH(POPMAIIMOHHBIC
TEXHOJIOTHH, OTlepallnOHHbIe cucTeMbl cemeiictBa Windows, Office, 6pay3epsl (FireFox);

0a3pl TaHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIC M MOMCKOBBIE CHCTEMBI: JOCTYH K 0a3zam
PT'b, THBY, ERIC (www.rsl.ru, www.gnpbu.ru), MunHHCTepcTBa 00pa30BaHHsS ¥ HAYKH
Poccuiickoit  @enmepanmm  (www.informica.ru), Hay4Has  3JEKTpOHHas  OuWOIHOTEKa

http://elibrary.ru/.

13. MaTepuajibHO-TeXHHYECKOe o0ecniedeHHe 001e00pa30BaTeIbHOM AUCHMIIHHBI
OcBoenue mporpammel obmieoOpaszoBarensHol auctumuinmael [IOY/[.01 Maremaruka,
npeanonaraeT Haluuue Y4eOHOW ayJWTOpUM JUIsl MPOBENEHHsS 3aHATHH JIEKUUOHHOIO U
IPAaKTUYECKOI0 BHUJA, TPYNIOBBIX M MHIMBHIYaJIbHBIX KOHCYJIbTALUM, TEKYIIEro KOHTPOJI U
IPOMEKYTOUHOW AaTTEeCTALMU: MapThl OJHOMECTHBIE, CTYJbs, CTOJI IpenojaBareis, CTyJl
npernojaBaTensi, TyMOOUKa K CTONIy IpernojaBarens, mkad co crekioM, mkad Oe3 crekia,
HarJsiiHble 1ocoOusi (CTEHABI, TMOPTPETHI), JIOCKa MeEJOBas HACTEHHas, JO0CKa MeJoBas
nepeBUkKHAsA, KOMIBIOTEP (JULEH3MOHHOE MPOrpaMMHOE OOECHedeHue, CUCTEMa 3allUThbl OT
BPEIOHOCHOH MH(OpMAIH), TPOEKTOP, SKPaH, TEIEBU30P, AKYCTHUECKAsI CHCTEMA.
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