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1. O0mas xapakTepucTUKA padoyeid NPOrpaMMbl U CIUATIINHbBI
1.1 MecTo AucHMILVINHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl

YyeOHas JACLUATIIMHA «MaremaTtuka SIBIISIETCS 00s13aTeTLHOM YacThIO
00111e00pa30BaTEILHON TOJITOTOBKH OCHOBHON 00pa30BaTEIbHOM MPOTpaMMBbl B COOTBETCTBHH C
OI'OC mno cnenmansroctu 09.02.07 «MHPOPMAIIMOHHBIE CHUCTEMBI U TMPOTPAMMHPOBAHUE).
VYuebnas nucnmmuinHa «Maremartuka» obOecrieunBaeT (GopMupoBaHue MpodhecCHOHATBHBIX H
o0mmx komIeTeHIMi 1o BceM BumaM paesreilbHocTd PI'OC mo crerumansaoctu 09.02.07
«HpOopMaIIMOHHBIE CUCTEMBI U IPOrPAMMUPOBAHUE).

1.2 leas ¥ miaHupyemble pe3yJbTAThl OCBOECHHS JAUCHMILUIMHBI, COOTHECEHHbIE €
IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pa30BaTeIbHON MPOrpaMMbl

OcBoeHme TUCUUIUIMHBI HallPaBJIeHo Ha (POPMHUPOBAHHUE:

OK 01 BeiOupaTth cnocoObl pemieHus 3agad npo(ecCHOHAIBHOM IeATENbHOCTH
IMPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM

JIMYHOCTHBIE pe3yJIbTaThI:

- TOTOBHOCTb K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIEHUIO;

- HUINYME MOTUBAIMH K 00yUEHHUIO ¥ JMYHOCTHOMY Pa3BUTHIO.

MeranpenmeTHble pe3ynbTaThl:

- OCBOCHHBIE OOYYAIOUIMMHUCS MEXKIIPEIMETHbIC TOHATHS M YHUBEPCAIbHbIC
y4eOHbIe NeHCTBHS (PETyJISTHBHBIC, MO3HABATEIbHBIE, KOMMYHUKATHBHBIC) CIIOCOOHOCTD
UX UCIOJIb30BAHUS B I03HABATEIHLHON M COIIMAIBHOMN MPaKTHKE;

-TOTOBHOCTb K CaMOCTOSATEIbHOMY IJIAHWPOBAHUIO U OCYILECTBICHUIO y4eOHOM
NESATENbHOCTH, OpraHM3allid  y4eOHOTO  COTPYJHHYECTBA C  MEJArorn4ecKUMHU
paOOTHHKAMHU M CBEpCTHUKaMM, K YYacTUO B IOCTPOEHUM HWHAWBUIYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH.

[IpeameTrHble pe3ynbTaThl:

- YMEHHE peulaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C TIOMOIIBIO PA3IHUHBIX
IIPUEMOB, PelIaTh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C TapaMETPOM;

-yMEHHE CTPOUTh Tpauku (YHKIHHA, BBIIOIHATH MPeoOpa3oBaHUs TPapUKOB
GbyHKIMIH;

-yMEHHE HCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMHA U pelieHns ypaBHEHUH,
HEPaBEHCTB U 3aJiau C IapaMeTpamu;

- YMEHHUE MPOBOANUTH UCCIIeI0BaHUE (QYHKIINH;

-n300pakaTh Ha KOOPJIWHATHOW ITUIOCKOCTH MHOXXECTBA PEIICHHH YpaBHECHHM,
HEPaBEHCTB U UX CHCTEM, HaXOAUTh aCUMIITOTHI rpaduka GyHKINY;

- YMEHUE BBIYMCIATH IPOU3BOAHBIE CYMMBI, IPOU3BEIECHUSA, YAaCTHOIO M
KOMIIO3ULIMH (PYHKIIMI1, HAXOUTh YPaBHEHUE KacaTeIbHOU K rpaduKy (QyHKINHY;

- YMEHHUE NPOU3BOAUTH apu(PMETUUYECKHE NEHCTBUSA C KOMIUIEKCHBIMU YHCIIaMH,
MPUBOAUTH IPUMEPHI UCTIONH30BAHUS KOMITJICKCHBIX YHCEIT;

- YMEHHUE HaxXOAMTb BEPOSTHOCTH COOBITHIl € MCIOJIB30BaHHEM TIpapUuecKux
METOOB, TNPUMEHATh IS pelIeHus 3a7ad  (QOpMyJIbI CIOXKEHUS U YMHOXCHHUS
BEpPOSITHOCTEH, (OpMyITy TMOITHOW BEpOSATHOCTH, Gopmyny bepHymim, koMOWHAaTOpHBIC
(baxThl ¥ POPMYIIbI, OLIEHUBATH BEPOATHOCTH PEAIbHBIX COOBITHIA;

- yYMEHHE IpPHUMEHATh CBOMCTBA TIE€OMETPUYECKHX (QUIYp, CaMOCTOATEIBHO
(dbopMyaHpoBaTh ONpEIeNCHUS U3yyaeMbIX (UTyp, BBIABUTATh THIIOTE3Bl O CBOMCTBAX U
IPU3HAKAX T€OMETPUIECKUX (PUTyp, 0OOCHOBBIBATH WJIN ONIPOBEPraTh UX;

- YMEHHE TMPOBOAMUTH KiIacCUPUKAUIO (GUTYp IO pa3IUuHBIM MpPU3HAKAM,
BBINOJIHATh HEOOXOIMMBIE JTOTIOJIHUTENIbHBIE TIOCTPOCHNUS, HAXOJUTh OTHOIIEHHE 00BEMOB
oJT0OOHBIX uUryp.



OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA MOMCKA, aHAIM3a U MHTEPIPETALUU
uHbpopMauuu U HMHQOPMAIMOHHBIE  TEXHOJOTMU  JJI1  BBIIOJIHEHUS  3ajad
npodeccHnoHABHOM IeATEeIPHOCTH

JIMYHOCTHBIE pe3yJIbTaThI:

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEIEICHUIO;

- HUINYME MOTUBALMH K 00yUYEHUIO ¥ JMYHOCTHOMY Pa3BUTHIO.

MertarnpeaMeTHbIe pe3yIbTaThI:

- OCBOEHHBbIE OOYYaIOUIMMUCSA MEXKIPEIMETHbIE IIOHATHS M YHUBEPCAIbHbIE
yueOHble NeHCTBHS (PEryIsSTHBHBIC, T03HABATEIbHBIC, KOMMYHUKATUBHBIE) CIIOCOOHOCTD
UX UCIOJIb30BAHUS B I03HABATEIbHON M COLIMATIBHOMN NPAKTHKE;

-TOTOBHOCTh K CaMOCTOSATEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBIICHUIO y4eOHOI
NESTENbHOCTH, OpraHM3allud  y4eOHOro  COTPYJHHMYECTBA C  MEJarorm4ecKUMHu
paOOTHHKaMU M CBEPCTHHKAaMH, K YYacTUIO B IOCTPOCHUH WHAWBUIYaTbHOM
00pa3oBaTeNbHON TPACKTOPHH.

[IpenmeTHbIEe pe3yabTATHL:

- YMEHHE OIIEpUPOBATh MOHIATUAMU: ONpEAEICHUE, aKCHOMa, TeOpeMa, CIEACTBUE,
CBOWCTBO, TIPU3HAK, JOKa3aTeJbCTBO, PABHOCHIbHBIC (OPMYIHPOBKH;MHOXKECTBO,
MIOJIMHOXECTBO, ONEpallMd HaJl MHOXECTBAMH; COYETaHHE, IEePECTAaHOBKA, YHCIIO
COYETaHM, YNCIIO MEepecTaHOBOK; OMHOM HbIOTOHA; HaTypajbHOE YHCIO, LIEI0e YHCIIO,
OCTaTOK IO MOZYJI0, PAlHOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHUCIIO, MHOXECTBA
HATYpaJbHBIX, LENbIX, PAIlMOHAIBHBIX, JEHCTBUTENBHBIX YHCEN; CTENEHb C IIeNbIM
NoKa3aTejaeM, KOpeHb HaTypajlbHOW CTENEHM, CTENEHb C pallMOHAIbHBIM IOKa3aTeseM,
CTENEHb C JICHCTBUTENBHBIM (BEIIECTBEHHBIM) IOKAa3aTesieM, JIOTapu(M 4YuCIa, CHHYC,
KOCHHYC u TaQHT'€HC IIPOU3BOJILHOTO LV (IER
TOXKIECTBO, TOXXKJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHHE, HEPABEHCTBO, CUCTEMa
YpaBHEHUM M HEPaBEHCTB, pPABHOCWIBHOCTb YPAaBHEHUH, HEPABEHCTB U CHCTEM,
palnMoHaNbHbIe, HUppalMOHAIbHBIE, MOKa3aTeJbHbIC, CTENEHHbIE, JOTrapupMHUUECKHE,
TPUTOHOMETPUUECKUE YPAaBHEHMsI, HEPABEHCTBA U CUCTEMBI; rpaduk QyHKIMH, oOpaTHas
¢byHKuMa, KoMmMmo3uuus (GYHKIHMHA, JIUHEHHas QYHKUWSA, KBagpaTH4HAs (YHKIHS,
cTeneHHass QYHKIHUs C LENbIM IOKa3aTejaeM, TPUrOHOMETpUUYECKHE (YHKLNU, OOpaTHbIE
TPUTOHOMETPHUECKUE (PYHKIIUH, ITOKa3aTeNbHast U Jorapugmuueckasi pyHKIUU; YeTHOCTD
(GyHKIMH, TEpUOJUYHOCTh (YHKLHH, OrPAaHUYCHHOCTh (DYHKIUH, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (QYHKUMH, HAauOosbllee W HauMEHbIIee 3HaueHUs (QYHKUIUH Ha
IIPOMEKYTKE; IIOCIEOBATEIBHOCTh, apU(MeTHuecKass Mporpeccus, reoMeTpudecKas
nporpeccusi, OECKOHEYHO yOBIBaroIasi reoMeTpuyecKas IMPOrPecCcHs; HEMpPEPHIBHOCTh
GbyHKIMHM, acUMITOTH Tpaduka ¢GyHKUIMH, TIEpBas U BTOpas MPOW3BOJHAS (YHKIIHH,
TeOMETPUUECKUN M (U3UUECKUN CMBICI MPOU3BOJHOM, MepBOOOpa3Hast, ONpeneIeHHbINH
UHTErpaja; TOYKa, MpsAMasi, MJIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, Jyd, IUIOCKUH Yroi,
IBYTpAaHHBIA ~ YroJI, TpEeXTpaHHBIH yroyl, TMepeceKaroulrecs, MapajuleJbHble U
CKPELIMBAIOIIMECS] TpsMbIE, MMapauIebHOCTh W MEPHEHIUKYJISAPHOCTh MPSIMBIX U
IUTIOCKOCTEH, Yrojl MEXIy MPSMBIMHU, YTOJl MEXIY MPSAMONW M TIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU;

MHOTOTPAaHHHUK, CEUYEHHE MHOTOTPaHHMKA, TPAaBHJIbHBIH MHOTOTPAHHUK, MpHU3MA,
nupampza, Gurypa u MoBepXHOCTh BpallleHUs, LIWIMHIP, KOHYC, 1ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHUSI KOHYCA U [UJINH]IPA, TTapaJUIeIbHbIE OCH WM OCHOBAHUIO, CEUYCHHE
mapa, IJI0CKOCTh, Kacaromiascs cdepsl, MWINHIPA, KOHYCa; IJIomaas (GUrypel, oobeM
¢burypsl, BeJIMYMHA YIJIA, PACCTOSHHUE OT TOYKU JIO IJIOCKOCTH, PACCTOSIHHE MEXKIY
HPSIMBIMM, PACCTOSHUE MEXKIY MJIOCKOCTSIMH, IUIOMAAb cQepshl, IUIOMAAb MOBEPXHOCTH
MUPaMUIbL, TIPU3MBL, KOHYCA, IIUITUHIPA, 00BeM Ky0a, IpSMOYTOJILHOTO MapaulesenuIeaa,
NUPaMUAbI, HPU3MBI, LMIMHIpPA, KOHYycCa, 1Iapa; JBM)KEHUE, IapajjielbHbIi INEpPEeHoC,
CUMMETpPUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE MOAOOHS,
o 100HbIE ¢burypsr,



NPSIMOYTOJIbHAS CHCTEMa KOOPAMWHAT, BEKTOP, KOOPIAWHATHI TOUKU, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOpOB, IPOM3BEJCHHE BEKTOPAa HA YHCIIO, Pa3JIOKCHHE BEKTOpa Mo 0asucy,
CKaJIIPHOE MPOU3BE/ICHHE, BEKTOPHOE MPOU3BEICHHE, YTOJI MEXy BEKTOPAMH; CITydaiHas
BEJINYMHA, paCIpeielieHHe BEPOSTHOCTEH, MaTeMaTH4ecKoe OXXKWAAHUE, AUCIEpCUs U
CTaHJapTHOE OTKJIOHEHHE CITy4alHOW BEJIMYMHBI, (PYHKLIUHU paclpeeieHus] U MIIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEIbHOTO ¥ HOPMAJIBHOTO PACIIPEICIICHHIA;

- YMEHHUE HaXOJUTh aCUMIITOTHI rpaduka QyHKIINH;

- cpenHee apu(MeTHUECKOe, MeIuaHa, HauOoJblllee W HAaMMEHbINEE 3HAYCHHS,
pa3max, TUCTepCHsl, CTAHJAPTHOE OTKJIOHEHHE ISl ONMCAHHS YHCIIOBBIX JIaHHBIX;

- YMEHHE HCCIIeIOBAaTh CTATHCTHYECKHE AaHHBIC, B TOM YHCIIE C NPHUMEHEHHEM
rpadMuecKuX METOJIOB U 3JICKTPOHHBIX CPEICTB;

- YMEHHE UCTIOJIb30BaTh CBOMCTBA N3YUCHHBIX PACTIpeICIICHUH [T PEIICHNS 3a/1a4;

- YMEHHUE MOJICTIMPOBATh PeabHbIe CUTYAIIMH HA SI3bIKE MATEMAaTUKU;

- YMEHHE COCTaBJIITh BBIPAKCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO
YCIIOBHIO 33/a4M, MCCIEAOBAaTh MOCTPOCHHbIE MOJEIHM C HCIOJIb30BAaHMEM arrapara
anreOpsl, HHTEPIPETHPOBATH TOIyYCHHBIH PE3yJIbTaT;

- YMEHHE CTPOUTh MAaTEMAaTHUYECKHE MOJICNIN C TIOMOIIbI0 T€OMETPHUUECKUX TTOHATHIHA
Y BEJIMYMH, PEIIaTh CBSI3aHHBIC C HUMH IPAaKTHYECKUE 3a/1a49H;

- COCTaBJIATH BEPOSTHOCTHYIO MOJEIb M HWHTEPIPETUPOBATH MOJYYCHHBIH
pe3ynbTart;

- YMEHHUE pelaTh NPUKIAIHbIE 3a/1a4l CPEACTBAMU MAaTeMaTHYECKOrO aHalu3a, B
TOM YHCIIE COLNAIBHO-3KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa.

OK 03 IlmanmpoBaTh W peaM30BbIBATH COOCTBEHHOE MPOGECCHOHATBHOE H
JUYHOCTHOE PAa3BHUTHE, MPEANPUHUMATEIBCKYIO JAEATENIbHOCTh B INPOo(hecCHOHAIbHOM
cdepe, UCNOIB30BaTh 3HAHUS MO (UHAHCOBOM I'PAMOTHOCTH B Pa3IMYHBIX KM3HEHHBIX
CUTYaLUsAX

JIM4HOCTHBIE PE3yIbTATHI:

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPEEIICHUIO;

- HUINYME MOTUBAIMH K 00yUYEHUIO ¥ JMYHOCTHOMY Pa3BUTHIO.

MeTtanpeamMeTHbIe pe3yIbTaThl:

- OCBOEHHBbIE OOYYaIOUIMMUCA MEXKIPEIMETHbIE IIOHATHS M YHUBEPCAIbHbIE
yueOHble  JEUCTBUSA (perynsTUBHBIE, II03HABATEIIbHBIE, KOMMYHHMKATHUBHBIE)
CIOCOOHOCTh MX MCIIOJB30BaHUS B IO3HABATEIILHON U COLMAIbHON IPAKTHUKE;

- OBJIaJICHHE HABBIKAMU Y4EOHO-MCCIIEJOBATENbCKOM, MPOEKTHOW U COLMAIBHOM
NESATEIBHOCTH.

[IpenMeTHBIE pe3yIbTaThI:

- YMEHHE HCIIOJIb30BaTh TCOPETHUKO-MHOXKECTBEHHBIM amnmapar Iyl ONHMCAHMS
peanbHBIX MPOLECCOB U SIBICHUH U MPH PEIICHUH 3a/1a4, B TOM YHCIIE U3 IPYTUX YUeOHBIX
IIPEIMETOB;

- YMEHHUE NPUMEHATh KOMOMHATOPHBIE (haKThl M PacCy>KACHUS AJIsl pEIIeHUs 3a/1a4;

- YMEHHUE UCIOJIb30BaTh MPU3HAKU AECITUMOCTH, HAUMEHBUIMNA OOLIMHA NEeTuTeNns U
HauMeHblIee olliee KpaTHOE, alropuT™M EBkmuma mpu pemeHuH 3a1ad; 3HAKOMCTBO C
Pa3IMYHBIMU O3UIHOHHBIMU CUCTEMAMHU CYMCIICHUS;

- YMEHHME IpPUMEHATh YpaBHEHHs, HEPAaBEHCTBA, MX CHUCTEMbl ISl PpELICHHUS
MaTeMaTHUYECKUX 3a]1a4 U 3a/1a4 U3 pa3InyHbIX 00JIacTe HAyKH U PealbHOM KU3HH,

- yYMEHHME UCHOJb30BaTh TIpadukd (GYHKIMA IS M3YYCHUS MPOLECCOB H
3aBUCUMOCTEH IIPU PEIICHUH 3a]1a4 U3 IPYTUX y4EOHBIX IPEIMETOB U U3 peallbHON KU3HU;

- YMEHUE BBIpaXaTh (HOpMyJIaMH 3aBUCHMOCTH MEKIY BEIMYMHAMU;

- yYMEHHE WHCHONb30BaTh NPOU3BOJIHYIO [UIl HCCIEAOBAaHUS (QYHKUUH, IS
HaXOXJEHHUS HaWIyyllero pelIeHus B MPHUKIAAHbIX, B TOM YHUCJIE COLMAJIBHO-
HKOHOMHYECKUX U PU3UUECKUX 3a]adax, AJIs ONpPEIesICHUs] CKOPOCTH U YCKOPEHUS;

- HAXOJIUTh IIOLAU ¥ 00BEMBI QUTYp C TOMOIIIBIO HHTETPaIa;



- NpPUBOJUTH MPUMEPHl MAaTEMaTUYECKOTO MOJAEIUPOBAHUSA C IOMOIIBIO
mudepeHInaTbHBIX YPAaBHECHUH;

- 3HAKOMCTBO C IMOHATHUAMHU: 3aKOH OOJIBIIMX YHCEI, METOAbl BBIOOPOUHBIX
HCCIIECIOBAHNH;

- YMEHHE IPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPHUPOTHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

- YMEHHE HCIIOJIb30BaTh NpPU pEIIEHUH 3a7ad W3y4YeHHbIE (DAKTBI U TEOPEMBI
IJIAHUMETPUH;

- YMEHHUE OILICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOILIEM MHUPE;

- YMEHHE CTPOUTH CEYEHHE MHOTOTPAaHHUKA, N300pakaTb MHOTOTPAHHUKH, (PUTYPBI
U NTOBEPXHOCTH BPALLEHUS, UX CEUEHUS], B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
yMEHHE pacro3HaBaTh paBHbIC U MOJO0HBIE (PUTYPHI, B TOM YKCIE B IPUPOJIE, UCKYCCTBE,
aApXUTEKTYpE;

- YMEHUE UCNOJb30BaTh F€OMETPUUECKHE OTHOLIECHUS], HAXOIUTh T€OMETPUUYECKUE
BEJIMYMHBI (JJMHA, Yrojl, IUIOIaAb, 00bEM) MPHU PEUICHUU 3a]ad U3 APYTHX Y4eOHBIX
MIPEAMETOB U U3 PEAIbHON KU3HH;

- YMEHHME MOJAEIUPOBATH PEAJILHBIE CUTYALIUH HA SI3bIKE MATEMATHUKH;

- COCTaBJIATh BBIPAKEHUs, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI IO YCJIOBHIO
3aJjauu, MCCIEN0BaTh IMOCTPOSHHBIE MOJETH C KCIIOJIb30BaHHEM ammnapaTta aiareOpsl,
MHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yJIbTaT;

- CTPOUTh MAaTEMaTHYECKHE MOJEIU C IOMOIIBIO F€OMETPUYECKUX MOHATHH U
BEJINYUH, PELIATh CBSI3aHHbBIE C HUMU IIPAaKTUYECKHE 334U,

- YMEHHE COCTABIIATh BEPOSATHOCTHYIO MOJIENb U MHTEPIPETUPOBATH MOJIyUYEHHBIN
pe3ymbTaT;

- YMEHME pellaTh NPUKIAJHbIE 3a/1a4l CPEACTBAMHM MAaTEMaTHUYECKOIO aHAIN3a, B
TOM YHUCJIE€ COIMAIbHO-3KOHOMHYECKOT0 U (PU3UYECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh MOIXOMSIINI METO JIsl pEILICHUs 3a/1a4H;

- IOHMMaHue 3HAYUMOCTH MAaTEMaTUKU B U3YUECHUU NMPUPOIHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHUI;

- YMEHHME Pacro3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE, YMEHHE
IPUBOAUTL  IPUMEPBl  MATEMaTUYECKUX  OTKPBITMM  POCCUMCKOM UM  MHPOBOHU
MaTeMaTUYECKON HAyKH.

OK 04 D¢ddexTnBHO B3aMOAEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMaH/Ie

JInyHOCTHBIE PE3YNIBTATHI:

- HaJIM4re MOTHUBALIMM K 00YYEHHIO ¥ TUYHOCTHOMY Pa3BUTHIO;

- IEJICHANPABICHHOE pAa3BUTHUE BHYTPEHHEW TMO3UIMU JUYHOCTH HAa OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoJ0oB Poccuiickoit denepannv, UCTOPUUECKUX U
HAIMOHATLHO-KYJIBTYPHBIX TPAAHUIHMA, (HOPMHPOBAHHE CHCTEMBI 3HAYUMBIX [IEHHOCTHO-
CMBICIIOBBIX ~ YCTAaHOBOK, AaHTHUKOPPYHIIMOHHOTO MHPOBO33pEHUS, MPaBOCO3HAHMUS,
IKOJIOTHYECKOH KYJIbTYPhI, CIOCOOHOCTH CTaBUThH LIETTH M CTPOUTH KU3HECHHBIC TUIAHBI.

MetanpeameTHbIe pe3yIbTaThl:

- TOTOBHOCTh K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM
NesTeIbHOCTH, OpraHM3allid  y4eOHOro  COTpyIHHUYECTBAa C  IEJaroru4ecKUMH
pabOTHUKaMH W CBEPCTHUKAMH, K YyYaCTUIO B TIOCTPOCHHUU WHAMBUAYATBHON
00pa30BaTeNbHON TPACKTOPUH;

- OBJIaJICHHE HABBIKAMU Y4EOHO-MCCIIEJOBATENbCKOM, MPOEKTHOW U COLMAIBHOM
NeSITeIbHOCTH.

[IpeameTHbIe pe3yabTaTh:

- yMeHue ¢GopMynupoBaThb OOpaTHOE U MPOTUBOMOJIOKHOE YTBEp)KICHHE,
MPUBOIAUTH IPUMEPHI U KOHTPIIPUMEPHI, UCIIOIB30BATh METO MATEMATHUYECKON UHIYKIUH;

- YMEHHUE IMpPOBOJUTH JOKa3aTelIbHbIE pACCYKIEHUS TMpH pPELIeHUN 3a1ad,
OLICHUBATh JIOTUYECKYIO MMPaBUIILHOCTh PACCYKICHUM;



- YMEHHE WCIONIb30BaTh Trpadukd (QyHKIUNA 11 W3YYCHHUS TIPOIECCOB U
3aBHCHMOCTEH MPU pEeIIeHNH 3a7a4 U3 IPYTUX YUYeOHbIX TPEIMETOB U U3 pealbHOM JKU3HH;

- BEIpaXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU;

- yMeHHMe TrpaHuuecKd HCCIeI0BaTh COBMECTHbIE HAOIIOJEHUS C TMOMOIIBIO
JarpaMM pacCEeUBaHMs U JIMHEWHOU PErpeccuy;

- YMEHHE HCINOJb30BaTh IMPH PEIICHUU 3a/1ad H3y4YeHHbIE (PAKThl U TEOPEMBI
MJITAHUMETPUH;

- YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUDE;

- YMEHHE CTPOUTH CEYCHHE MHOTOTPAHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI
Y TIOBEPXHOCTH BPAILLEHUS, UX CEUEHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;

- YMEHHE pacro3HaBaTh paBHbIC W MOJ00HBIC (UTYPHI, B TOM YHCIIE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYPE;

- YMEHHE UCNOJIb30BaTh FEOMETPUUECKNE OTHOILIEHNUS, HAXOIUTh T€OMETPUUECKHE
BEJIMYUHBI (IJIMHA, YTOJI, TUIONIAb, 0OBEM) MPH PEHICHUU 3a7ad U3 APYTHX Y4eOHBIX
IIPEAMETOB U U3 PEAIbHOU KU3HY,

- YMEHHE MOJENUPOBATh pealibHble CUTYallud Ha S3bIKE MaTEeMAaTUKH, COCTABIISThH
BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMbI 10 YCJIOBHIO 3aJaul, UCCIEI0BATh
MIOCTPOCHHBIE MOJIEJIM C HCIIOJIb30BAHMEM ammapaTa anredpbl, HHTEPIPETUPOBATDH
MOJTYYEHHBIN pe3yJIbTaT;

- YMEHHE CTPOUTh MAaTEMAaTUYECKUE MOJIETTU C IIOMOIIIBbIO TEOMETPUUYECKUX MOHSITHH
Y BEJIMYUH, PEIIATh CBSI3aHHbIE C HUMH MPAKTUYECKUE 3a/1a4U;

- YMEHHE COCTaBISATh BEPOSATHOCTHYIO MOJIENb U MHTEPIPETUPOBATH MOYUYEHHBIH
pe3yJIbTar;

- YMEHHE peliaTh NPUKIaJHbIe 3a/la4l CPEJICTBAMH MaTeMaTHYECKOrO aHalINu3a, B
TOM YHCJIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa;

- yMeHHE BBIOMpaTh MOAXOASIIMNA METOA [UIsl pelleHHs] 3a7adud; MOHUMAaHHe
3HAYUMOCTH MATEMAaTUKH B HM3YyYCHUU TMPUPOIHBIX U OOIIECTBEHHBIX IPOIECCOB H
SIBIICHHI,

- YMEHHE pacno3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMAaTHUKH B MUCKYCCTBE, YMEHHUE
NPUBOJNTh  TMPUMEPHl  MATEMAaTUYECKUX  OTKPBITUM  POCCHICKOM HW  MHPOBOM
MaTeMaTUYECKON HAyKH.

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPYIKAIOLIEH Cpelbl, PecypcocOepekeHulo,
NPUMEHATh 3HAHUSA 00 M3MEHEHUM KIMMaTta, NMPUHLHUIIB OEpeXIMBOIO MPOU3BOJCTBA,
3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYaLUAX

JIM4HOCTHBIE PE3yIbTATHIL:

- HUINYME MOTUBAIMH K 00yUEHHIO ¥ JMYHOCTHOMY Pa3BUTHIO;

- IIEeJICHANPABICHHOE pa3BUTHE BHYTPEHHEH IIO3ULUU JIMYHOCTH Ha OCHOBE
JyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickont denepannv, UCTOPUYECKUX U
HaIlMOHAJIbHO-KYJIbTYPHBIX TPAaIULMi, (OPMUPOBAHUE CHCTEMBbl 3HAYMMBIX IIEHHOCTHO-
CMBICJIOBBIX ~ YCTaHOBOK, aAHTUKOPPYILIMOHHOIO MMPOBO33PEHMS, IIPAaBOCO3HAHUS,
HKOJIOTUYECKOM KyJIbTYpbl, CHOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH KU3HEHHBIE IIIAHBI

MertarnpeMeTHbIe pe3yJbTaThl: OCBOCHHBIE OOYYAIOMIMMUCS MEXIPEIMETHBIC
NOHATUS M YyHHMBEpCalbHble Yy4eOHble MAEHCTBUS (PETYJSATHBHBIC, IO3HABATENbHBIE,
KOMMYHHUKATHUBHBIE)

CIOCOOHOCTh MX MCIIOJB30BaHUA B IIO3HABATEIILHON U COLMAIbHON IPAKTHUKE;

- OBJIaJICHHE HABBIKAMU Y4EOHO-MCCIIEJOBATENbCKOM, MPOEKTHOW U COLMAIBHOM
JESTEIBHOCTH

[IpenmeTHbIEC pe3yabTaThI:

- YMEHHE HCIIOJIb30BaTh TCOPETHUKO-MHOXKECTBEHHBIM amnmapar Iyl ONHMCAHMS
peabHBIX MPOLECCOB U SIBICHUH U MPH PEIICHUH 3a/1a4, B TOM YHCIIE U3 IPYTUX YUeOHBIX
IIPEIMETOB;



- YMEHHME MpPHUMEHATh YpaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbl ISl PpELICHHUS
MaTeMaTHYeCKUX 3aj1ay U 3aj]ad U3 pa3IyHbIX o01acTel HayKu U pealbHOM JKU3HH,

- yYMEHHE WUCHOIb30BaTh MPOM3BOJIHYIO [UIS HWCCIEAOBAaHUS (QYHKUWH, IS
HAaXOXJICHHUS HaWIyyllero pelieHuss B TMPHUKIAJHbIX, B TOM YHCJIE COIHAJIbHO-
SKOHOMMUECKHUX 33/a4ax;

- yMmMeHue TpaduyecKd HCCIeIOoBaTh COBMECTHBIE HAOMIOJEHUS C TOMOIIbIO
JarpaMM pacCEeUBaHMs U JIMHEWHOW PErpecCuy;

- 3HAKOMCTBO C MOHSTHUSIMH: 3aKOH OOJBIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIICIOBAaHM; YMEHHE NPUBOAUTH MPUMEPHI MPOSBICHUSA 3aKOHA OOJIBIIMX YHCENl B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE HCIIOJIb30BaTh MPU pEIIEHUH 3a7ad W3y4YeHHbIE (DAKTBI U TEOPEMBI
IUIAaHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB B OKPYIKAIOILIEM MHUPE;

- YMEHHE paclo3HaBaTh PaBHbIE M MOJOOHBIE (UTYpPBI, B TOM YHCIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYPE;

- YMEHHE UCNOJIb30BaTh FEOMETPUUECKNUE OTHOILIEHNUS, HAXOIUTh T€OMETPHUUECKHE
BEJIMYUHBI (IJIMHA, YTOJI, TUIONIAb, OOBEM) MPHU PEHICHUU 3a7ad U3 APYTHX Y4eOHBIX
IIPEAMETOB U U3 PEAIbHOU KU3HY,

- YMEHHE MOJEIUPOBATh PEaIbHBIE CUTYAlUU Ha SI3bIKE MAaTEeMaTHUKH;

- COCTaBJIATh BBIPAKEHUS, YPaBHEHMS, HEPABEHCTBA U MX CHCTEMBI 10 YCIIOBHUIO
3a/layM, MCCIEIOBaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAaHUEM ammnapara airedpsl,
MHTEPIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTaT;

- CTPOUTh MaTEMaTHYECKHE MOJEIU C MOMOIIbI0 F'€OMETPUUYECKUX MOHATHI U
BEJIMYMH, PELIaTh CBSI3aHHbIE C HUMH NPAKTUYECKUE 3a7auu;

- COCTaBJIATb BEPOSITHOCTHYIO MOJENb W HHTEPHPETUPOBATH MOIYUYEHHBIH
pe3yJbTar;

- pemarh NpUKIaJHbIe 331a4U CPEICTBAMU MaTEMaTHYECKOT0 aHAIN3a, B TOM UUCIIe
COIIMAJIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

- yMeHHE BBIOMpaTh MOAXOASIIMNA METOA JUIsl pelleHHsl 3a7aud; MOHUMAaHHe
3HAYUMOCTH MaTEMAaTHKHU B U3yUYE€HUU IPUPOJHBIX MPOLIECCOB U SIBICHUI;

- YMEHHE MPUBOAUTH MNPUMEPHl MATEMATUYECKUX OTKPBITHI POCCUUCKON U
MHPOBOM MaTEMaTUYECKON HAYKHU.

B pe3syabTaTe oCBOeHHMSI IMCHUILUIMHBI 00y4YallIMicd B 00IeM IO AMCHUIIMHE
JOJI3KEH

JIM4HOCTHBIE pE3yJIbTATHI:

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIPEICIICHHUIO;

- HAJIMYME MOTHBAIIUU K O0YUEHHUIO ¥ INYHOCTHOMY Pa3BUTHIO;

- LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHEW MO3UIMHU JIMYHOCTH HAa OCHOBE JIyXOBHO-
HPABCTBEHHBIX IIEHHOCTEN HapoaoB Poccuiickoit denepanuu, UCTOPUUYECKUX M HAIMOHAJIBHO-
KyJIbTYPHBIX TPAIUIUH, (HOPMUPOBAHKIE CUCTEMBI 3HAYUMBIX IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
AHTHUKOPPYNIIMOHHOTO  MHUPOBO33PEHHS,  MPABOCO3HAHUA,  AKOJOTMYECKOW  KYJIbTYpHI,
CIIOCOOHOCTH CTaBHUTh LM U CTPOUTH )KU3HCHHBIC TIAHBI.

MertanpeameTHbIE PE3YIbTATHI:

- OCBOCHHBIC OOYYAIOIIMMHCS MEXIPEIMETHBIC TOHATHS W YHUBEpCAIbHBIC y4eOHBIC
JeHCcTBUs (PETYISATHBHBIC, TT0O3HABATEILHBIEC, KOMMYHUKATHBHBIC);

- CITIOCOOHOCTh WX MCIIOJIb30BAHMSI B IO3HABATEIIHLHON U COIMATBHON MPAKTHKE;

- TOTOBHOCTh K CaMOCTOSITEJIPHOMY IUJIJAHUPOBAHUIO W OCYIIECTBICHHUIO Yy4eOHOM
NESTENIbHOCTH, OpPraHu3allii y4eOHOro COTPYAHUYECTBA C MEJArOTHYeCKHUMH Pa0OTHUKAMU U
CBEPCTHUKAMH, K yUYaCTHUIO B IOCTPOSCHUHN WHANBUyJIbHOW 00pa30BaTeIbHON TPACKTOPHH;

- OBJIAJICHHE HaBBIKAMU Yy4eOHO-HCCIIEOBATENIbCKOM, MPOEKTHOW U  COLMATbHON
JIeSITEIILHOCTH;

[IpeameTHbIC pe3ynbTATHI:



- YMEHHE pelIaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHbIX TPHEMOB,
pelaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpoM;

- YMEHHE CTPOUTH Tpaduku GyHKIIHUHA, BHITTOIHITH MpeoOpa3oBaHus rpaguKoB GyHKITHA;

- YMEHHE HCHOJb30BaTh CBOMCTBA M rpaduku (YHKIMHA 11 PELIeHUS ypaBHEHHUH,
HEPaBEHCTB U 33]a4 C TapaMeTpamy;

- YMEHUE MPOBOAMUTD UCCIIeI0OBaHNE (QYHKIMH; H300pa’kaTh Ha KOOPIMHATHOM MIOCKOCTH
MHO’KECTBA pEIICHUN ypaBHEHHI, HEPAaBEHCTB M UX CUCTEM, HAXOJUTh ACUMITOTHI rpaduka
byHKIUY;

- YMEHHUE BBIYHCIATH NMPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOIO M KOMIIO3HUIIMU
(GyHKUIMH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduKy QyHKINY;

- yYMEHUE NPOU3BOIUTH apudMeThyecKkue MAECUCTBUS C KOMIUIEKCHBIMH UHCIaMH,
NPUBOAUTH IPUMEPHI UCTIONH30BAHUS KOMITJICKCHBIX YHCEIT;

- YMEHHME HaXOJWUTb BEPOATHOCTH COOBITUH C MCIOJB30BAaHHUEM IpaHUUeCKHX METOOB,
OPUMEHSATH Ul PelIeHUs 3a1a4 (pOpMyJIbI CIOKEHUS M YMHOXKEHHUSI BepOATHOCTEH, (popmyiy
MOJIHOM BepOsATHOCTH, (popmyny bepHymm, komOuHaTOpHBIE (DaKTHI M (HOPMYJIBI, OIICHUBATH
BEPOSTHOCTH PEaJIbHBIX COOBITHH;

- yMEeHHE T[pPUMEHSITh CBOWCTBA TIeOMETpUYECKUX (uryp, caMoCTOATEIHHO
(GopMyIHMpOBaTh OMNpeNeNeHus U3ydaeMbIX (Uryp, BBLABUraTh THUIOTE3bl O CBOMCTBaxX U
pHU3HAKaX reOMEeTpUUecKuX (GUryp, 000CHOBBIBATH WJIM OMPOBEPraTh UX;

- YMEHHE MPOBOAUTH KiacCU(UKAIUIO (UTYp IO Pa3IHMYHBIM MpPHU3HAKAM, BBIOJIHATH
HEO0OXOAMMBIE JOTIOJHUTEIBHBIC TOCTPOCHHUSI, HAXOIUTh OTHOIIICHHE 00bEMOB MOAOOHBIX (HUTYD;

- YMEHHUE ONEPUPOBATH MOHATHIMU:

- OmpeJlelieHue, akcuoma, TeopemMa, CIEJICTBUE, CBOWCTBO, NMPHU3HAK, JT0KA3aTEIbCTBO,
paBHOCHIIbHBIE (HOPMYITHUPOBKHY;

- MHO>XECTBO, IIOJJMHOKECTBO, OTIepalliy Ha/l MHOKECTBAMU;

- COYETaHue, ePEeCTaHOBKA, YHCIIO COUETaHH, YHCIIO IIepecTaHOBOK; OMHOM HploTOHA;

- HaTypaJlbHO€ YHCJIO, IIeJIo€ YHCIO, OCTAaTOK IO MOJIYJII0, PalMOHAIBLHOE YHUCIIO,
UppalMOHATILHOE YHCJIO0, MHOXKECTBA HATYpAJIbHBIX, LEJBIX, PALMOHAIBHBIX, JACHCTBUTEIbHBIX
YHCelT;

- CTeNEeHb C LEJNbIM [IOKa3aTelieM, KOPEeHb HATypalbHOH CTENEeHH, CTENeHb C
palMOHANILHBIM TIOKa3aTeNieM, CTEeNeHb C JACHCTBUTENbHBIM (BELIECTBEHHBIM) IOKa3aTeseM,
Jorapugm ymucia, CHHYC, KOCHHYC ¥ TaHT€HC MPOU3BOJIBHOTO YHUCIIA;

- TOXJECTBO, TOXJECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHUE, HEPABEHCTBO, CHCTEMa
YpaBHEHHI U HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM, PALlMOHAJIbHBIE,
UppalMoOHaJIbHbIe, IIOKa3aTejbHble, CTENEHHbIE, JorapuMuUyecKue, TPUTOHOMETPUUYECKUE
YpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI;

- rpaduk ¢yHKuuM, odparHas (QyHKIHUSA, KOMIO3UIM (YyHKUIUN, JTUHEHHAs (DYHKITHS,
KBaJpaTH4Hasi (YHKUHUS, CTENEHHas (YHKIMS C IeNbIM IOKa3aTejeM, TPUTOHOMETPUYECKHE
byHKIIMKH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIMU, TMOKa3zaTelbHas W Jiorapudmudeckas
byHKIUY;

- 4YeTHOCTb (YHKUMH, NEPUOAUYHOCTh (GYHKIUH, OTrPAaHUYEHHOCTh (PYHKIIHH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (DyHKIMH, HanOoJIbIllee U HauMEeHbIIee 3HaUCHHs! (QyHKITHH
Ha MPOMEXYTKE;

- TIOCIII0BATENIbHOCTh, apuU(MeTHdecKas IMpOrpeccus, reoMeTpHUYecKas Iporpeccus,
OCCKOHEYHO yOBIBAIOIIasi TEOMETPUUYECKAS POTPECCHS,;

- HeNpephIBHOCTh (YHKIMH, aCUMITOTHI Tpaduka (QyHKIUH, TepBas U BTOpas
pOU3BOHAS (PYHKIIMU, T€OMETPUYECKUM U (PU3NYECKUI CMBICT MPOU3BOIHOM, EPBOOOpa3Has,
OIIPEIETICHHBII UHTETPA;

- TOYKa, MpsMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, IJIOCKUI Yroj, IBYrpaHHBIH
yrojl, TPeXTPaHHbI yTOJ, TMepeceKaloulrecs, MapauleJbHble M CKPEUIMBAIOIINECS MpPsIMBIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, Yyrol MeXAy MPsIMbIMHU, YToJl
MEXIY IPSAMOH U TUIOCKOCTBIO, YTOJI MEKIY TIOCKOCTSIMH;



- MHOTOTPaHHUK, CCUYCHHE MHOTOTPAHHHMKA, IPABWIBHBI MHOTOTPAHHHK, IPH3MA,
nupamuia, (uUrypa M MOBEPXHOCTh BpallleHHs, LMWIMHApP, KOHYC, Imap, cdepa, pa3BepTka
HIOBEPXHOCTH, CEUCHHS KOHYCa M IIIINH/PA, TapaJUIeIbHbIe OCH WM OCHOBAaHMIO, CEYECHHE I1apa,
IUIOCKOCTB, Kacarolasics cepbl, IINHAPA, KOHYCA;

- Twonta b GUrypsl, 00beM (pUTYpBI, BETHMYHHA YIiIa, pACCTOSHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHie MEXIY MPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSAMH, IUIOUIaab CQepsl, IUIOMAIb
HOBEPXHOCTH THUPAaMHJIBI, MPHU3MBI, KOHYyCa, IIWIMHApPA, O00beM Ky0a, MHPSIMOYTOJIHHOTO
napaenenumnena, MupaMuabl, PU3Mbl, HIUIMHIPA, KOHYCa, 11apa;

- JBI)KEHHE, MapaJuIeIbHBIA MEPEeHOC, CUMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE,
HIOBOPOT, ITpeoOpa3oBaHue 1Moa0ous, NoA00HbIE QUTYDHI;

- IPSIMOYTOJIbHASI CHCTEMA KOOPIMHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPHMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOpA HA YUCIIO, PA3JIOKEHUE BEKTOPA 10 0a3ucy, CKaIsipHOE
IPOU3BEICHNE, BEKTOPHOE IPOU3BECHUE, YTOI MEKAY BEKTOPaMH;

- cilydaiiHas BeJIMYMHA, pacHpeieiieHHe BEPOSITHOCTEH, MaTeMaTUYeCKOe OXXKHIaHUE,
JMCIIEPCHsT U CTAHNAPTHOE OTKJIIOHEHHE CITydailHOW BeNWYMHBI, (DYHKIHMN pacrpeneseHus U
IUIOTHOCTH PAaBHOMEPHOT'0, IIOKA3aTEIbHOTO U HOPMAJIBHOTO pacrpeeIeHU;

- yMEHHE HaXOAUTh ACUMIITOTHI Tpaduka QyHKIIH;

- cpeaHee apudmMeTnyeckoe, MeaUaHa, HauOobllee ¥ HaMMEHbIIee 3HAYCHUS, pa3Mmax,
JMCIIEPCHs, CTAaHIAPTHOE OTKJIOHEHHE /ISl OTIMCAHNS YUCIIOBBIX JIAHHBIX;

- YMEHHE HCCIENOBaTh CTAaTHCTUYECKHE JaHHble, B TOM YHCIE C IpPUMEHEHHEM
rpaguYecKUX METO/IOB U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHUE HCII0JIb30BaTh CBOMCTBA M3yUEHHBIX PACHIPEeICHUH Ul peLIeHus 3aay;

- YMEHHE MOJAEINPOBATh PEeANbHbIC CUTYAIMH Ha S3bIKE MAaTEMaTHKY;

- YMEHHUE COCTaBJIATh BBIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO
3a7a4M, WCCIEJOBaTh IIOCTPOCHHBIE MOJAEIH C HCIIOJNB30BAaHUEM ammapara aiareOpsl,
UHTEPIPETHPOBATH OJTYUYCHHBINA Pe3yiIbTaT;

- YMEHHE CTPOUTHh MAaTEMAaTHYECKHE MOJAEIH C MOMOIIbI0 F€OMETPUYECKUX MOHITUH U
BEJINYHH, PEIIaTh CBSI3aHHbIC C HUMH MPAKTUYECKHE 33/1a4H; COCTABIATh BEPOSITHOCTHYIO MOJIEINb
Y HHTEPIPETHPOBATH TIOJTyYCHHBIN Pe3yJIbTaT;

- YMEHHUE pelaTh MPHUKIAIHBIE 33a4d CPEJACTBAMH MAaTEeMAaTUYECKOTO aHajlIHM3a, B TOM
YHCIIe COIMATBHO-I)KOHOMUYECKOTO B (PU3UYECKOTO XapaKTepa

- YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis OMHCAaHUS PealbHbIX
IPOLIECCOB U SIBJICHUH U ITPH PELICHUH 33/1a4, B TOM YHCIIE U3 IPYTUX YIEOHBIX PEIMETOB;

- YMEHUE IPUMEHATh KOMOMHATOPHBIEC (DAaKThI U PACCYKICHUS JUIsl pEILICHHS 3aa4;

- YMCHHE HCIOJNb30BaTh TNPHU3HAKH JEIUMOCTH, HAUMEHBIIWH OOIIMA AenuTens WU
HavMeHblIee olliee KpaTHOe, AIrOpuTM EBKIWAa NpH pelIeHuH 3a7ad; 3HAKOMCTBO C
Pa3IMYHBIMU MTO3UIMOHHBIMH CHCTEMAMH CUHCIICHUS;

- yYMEHHE TPHUMEHATh YypPaBHEHMS, HEPABEHCTBA, WX CHCTEMBl JUISI PpEIICHUS
MaTEeMaTHYECKUX 33/1a4 ¥ 3a]a4 U3 Pa3INuHbIX 00JIacTel HayKH U peaIbHOU KHU3HU;

- YMEHHE UCIIOIb30BaTh rpaduku PyHKIUH A1 U3y4SHHS IPOLIECCOB U 3aBUCUMOCTEH Ipu
pELIeHNH 3a/1a4d U3 IPYTUX Y4eOHBIX IPEIMETOB U U3 PEaTbHON KU3HHY;

- YMEHHUE BBIpaXKaTh (popMyliaMH 3aBHCUMOCTU MEKIY BEIIMYMHAMU;

- YMCHHE HCIOJIb30BaTh MPOU3BOJHYIO UIS HMCCIEeNOBaHUS (YHKLIUH, JUIA HAXOXKICHUS
HAWIYYIIero pelieHus] B IPUKIAJHBIX, B TOM YHUCIE COLUATbHO-3KOHOMUYECKUX U (PU3UUECKUX
3a7a4ax, IS ONMPEAETCHUSI CKOPOCTH M YCKOPEHUS; HaXOAUTh IUIOMAAN M 00BeMbl (Guryp c
MIOMOIIBIO UHTETPAa;

- [PHUBOAUTH  INPHMEPHl  MAaTEMaTHYECKOTO  MOJCIMUPOBAHUS C  ITOMOIIBIO
muddepeHINaTbHBIX YpaBHEHU;

- 3HAKOMCTBO C MOHATHAMH: 3aKOH OOJIBIINX YMCEN, METOAbI BBIOOPOUHBIX HCCIICAOBaHNN;

- YMEHHME MPHUBOAMTH MPUMEpPHI MPOSIBICHUS 3aKOHA OOJBIIUX YUCEN B NPUPOIHBIX U
OOIIECTBEHHBIX SIBICHHSAX;

- YMEHHE HCII0JIb30BaTh NP PELICHNUH 33]a4 U3y4YeHHbIE (DaKThI K TEOPEMBI IITTAHUMETPUH;



- YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUPE;

- YMEHHME CTPOHMTHb CEYCHHE MHOTOIpaHHHKA, M300pa)kaTb MHOTOTPAaHHHUKH, (UTYpBl U
MOBEPXHOCTHU BpaIllEHUs, X CEUYEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;

- YMEHHE pacro3HaBaTh paBHbIE ¥ OJ00HBIE (PUTYPHI, B TOM YKCIIE B IPUPOJIE, UCKYCCTBE,
ApPXUTEKTYPE;

- YMCHHUC HCIIOJIB30BATL TI'COMCTPHUYCCKUC OTHOLMICHUSA, HAXOAUTHL TI'COMCTPHUYCCKUC
BEJTMYUHBI (JIJTMHA, YTOJ, IUIONIA/lb, 00HEM) MPH PEIICHUH 33/1a4d U3 APYTHX YIEOHBIX TPEIMETOB
U U3 peajbHOM KU3HU;

- YMEHHE MOJEIMPOBATh pealibHbIe CUTYallUH Ha SI3bIKE MAaTEMaTHUKHU;

- COCTABJIATh BBIPAKCHUS, YPABHCHUSA, HCPABCHCTBA U UX CUCTCMBI 110 YCJIIOBUIO 3aJa4H,
HCCJIEIOBATh MOCTPOEHHBIE MOJIETU C UCIOJIB30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

- CTPOUTh MaTEMaTHYECKHE MOJEIHU C MOMOIIbIO T€OMETPUUECKUX MOHITHI U BETUYHH,
peaTh CBA3aHHBIC C HUMU MPAKTHYCCKUC 3ada4U,

- YMEHHUE COCTaBJISATh BEPOSTHOCTHYIO MOJI€Ib M HHTEPIPETUPOBATH IOTYyUEHHBIH
pe3ynbTar;

- YMEHHE pellaTh NPUKIaJHbIe 33aa4ld CPEJICTBAMU MAaTEeMAaTUYECKOTO aHalu3a, B TOM
YHCIIe COUATBLHO-I)KOHOMUYECKOTO U (PU3UIECKOTr0 XapaKkTepa,

- YMEHHE BBIOMPATh MOAXOAIINI METO JUISl pEIICHUs 3a1auH;

- HOHMMAHUC 3HAYMMOCTU MATCMATUKU B HU3YUYCHHUU HNPHUPOAHLBIX U O6H_IGCTBCHHI>IX
MPOIECCOB U SIBJICHUI;

- YMCHUC PpacCliO3HAaBaTb MNPOSABICHUC 3dKOHOB MATCMATHUKH B HMCKYCCTBC, YMCHUC
MPUBOJIUTh MPUMEPHI MATEMATHYECKHX OTKPBITHM POCCHUICKOM M MUPOBOM MaTeMaTH4YECKOM
HAYKH;

- ymeHue (GopmyiaupoBaTh oOpaTHOE M MPOTHUBOIOJIOKHOE YTBEP)KIIEHUE, NMPUBOAUTH
IIPUMEPBI U KOHTPIIPUMEPSI, UCII0JIb30BaTh METO MaTEMAaTUYECKONU NHIYKLIUH;

- yMEHHE MPOBOJIUTH J0Ka3aTeJbHbIE PACCYKIEHUS NpU pEIIeHUH 3ajad, OLEHUBATH
JIOTUYECKYIO MPABUIIBHOCTb PACCYKICHUN;

- YMEHUE UCIO0JIb30BaTh rpa@uKu (PyHKUIUN ISl ©3yUEHUs IPOLIECCOB U 3aBUCUMOCTEHN pH
pEILIeHUH 3a]1a4 U3 APYTUX YUeOHBIX MPEIMETOB U U3 pealbHOU )KU3HH;

- BbIpaXkaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY BETUUUHAMU;

- yMeHHue Trpadu4ecKu HCCIeI0BaTh COBMECTHBIE HAOIIOEHUSI C TOMOIIBIO JHAarpaMM
paccerBaHus U JTUHEWMHOUN perpeccuu;

- YMEHHE OIIEHUBATh pa3Mepbl 00EKTOB B OKPYKAIOIIEM MHUPE;

- YMEHHUE CTPOUTh CEYEHHE MHOTIOIpaHHUKA, M300pa’kaTh MHOTOTPaHHUKHU, (QUTYPHI U
IMMOBCPXHOCTHU BpallICHUA, UX CCUCHU S, B TOM YHCJIC C IOMOIIBIO 3JICKTPOHHBIX CPCACTB,

- YMEHHE MOJEIHPOBaTh pEAIbHbIE CUTyallUd Ha fA3bIKE MaTEeMaTHKH, COCTaBIATH
BBIPpAXKXCHUA, YPaBHCHHSA, HCPABCHCTBA MW HUX CHCTCMbI IO YCJIOBUIO 3aJa4du, HCCIICAO0BATH
MIOCTPOCHHbIE MOJIENIM C UCIOJB30BaHUEM ammapaTa aareOpbl, HHTEPIPETUPOBATh MOTYUEHHBIN
pe3ynbTar;

- YMEHHE CTPOUTh MaTeMaTHYeCKHE MOJIEIH C MOMOUIbI0 T€OMETPUUYECKUX MOHATHI U
BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTHUYCCKUC 3ada4U,

- YMEHHUE COCTaBJIATh BEPOSTHOCTHYIO MOJI€Ib M HHTEPIPETUPOBATH IOTYyUYEHHBIH
pe3yubTar;

- yYMEHHE TPUMEHATh YpPaBHEHMS, HEPABEHCTBA, HUX CHUCTEMbl [JJIsl peIleHus
MaTeMaTHUYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKH U PEaIbHOM KHU3HH;

- YMEHHE HCIOJB30BaTh MPOU3BOAHYIO AJIS MCCIeA0BaHUs (YHKIUHM, Ui HAXOXKIECHUS
HAWJTy4IIero pCuICHUA B IPUKIIAHBIX, B TOM YUCJIC COMUAIIbHO-9KOHOMHWYCCKUX 3adadax;

- 3HAKOMCTBO C TIOHATUSAMU: 3aKOH OOJIBIINX YHCEN, METO bl BBIOOPOUHBIX HCCIEA0BAHUML;
YMEHUE TPHUBOJUTH NPUMEpPHl NPOSBICHUS 3aKOHAa OONBIIMX 4YHCET B TNPUPOAHBIX H
OOLIECTBEHHBIX SIBIICHUSAX;



- YMEHHE UCII0JIb30BaTh PU PELICHNH 33a4 U3y4eHHbIE (DAKThI U TEOPEMBI IIJITAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB B OKPYKAIOILIEM MHUPE;

- YMEHHE MOJCINPOBATh PEAJIbHBIE CUTYAllMH Ha SI3bIKE MATEMATHKU;

- COCTaBJIAITh BBIPAKECHMS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBMIO 3a]a4H,
UCCIIeI0BaTh MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BaHUEM ammnapaTa ajareOpbl, HHTEpIPEeTHPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

- CTPOUTH MaTEMaTHUYECKHE MOJAEIU C MOMOIUBIO N'€OMETPUYECKUX MOHATHM U BEINYMH,
pelaTh CBA3aHHbIE C HUMU IIPAKTUYECKUE 3a1a4U;

- COCTABJIATH BEPOATHOCTHYIO MOZEIIb U MHTEPIIPETUPOBATH MTOJIyYCHHBIN PE3yJIbTaT;

- pemiath NPUKIAJHBIE 33a4M CPEACTBAMU MATEMaTUYECKOI'O aHajau3a, B TOM YUCIE
COLMAJIBHO-9KOHOMHYECKOT0 U (PU3NYECKOr0 XapakTepa;

- YMEHUE BBIOMPATh MOAXOISIINI METO ISl pEILICHHs 3a]1a4H;

- IOHUMAaHHUE 3HAaYMMOCTH MaTEMaTHUKN B U3YYEHUN IPUPOIHBIX IIPOLECCOB U SBJICHUM;

- YMEHHE IPUBOJUTH IPUMEPBI MATEMATHYECKUX OTKPBITUM POCCUHUCKOW U MHUPOBOM
MaTeMaTU4YECKON HayKH.

2. CTpyKTYypa U copepKaHue JUCHUILIHHBI

2.1 O0beM QMCHUILIMHBI K BUAbI YU4eOHO# padoThl

dopma o0yueHus KonuuecTBo yacos
oo 30 03D

Kypc 1/ Cemectp 1

O0beM THCHMILINHBI 110

B TOM YHUCIJIE:

JleKyuu, ypoKu 64

J1abopamoptvle pabomuol

NpakmuiecKue 3aHAmusl 16

Koncynpranuu

CamocrosiTenpHas padbora 24

[IpoMexkyTouHas arrecTauus

WuauBuayanbHOE IPOSKTUPOBAHKE 6

dopma NPOMEKYTOUHOU ATTECTALUU
Kypc 1/ Cemectp 2

O0BbeM JUCHUIIINHBI 180

B TOM YHCJIE:

JIeKYuu, ypoKu 110
Jabopamoptvie pabomol

NpaKkmuiecKue 3aHsAmusl 10
Kouncynpranuu

CamocrosTenbHas padora 30
[IpoMexxyTo4yHas aTTecTanus 24
WNHnuBuayaapbHOE MPOSKTUPOBAHUE 6
dopma TPOMEKYTOUHOU aTTECTAIUH AK3aMeH

2.2 TemaT4ecKMH IJIAH U COJEPKAHUE U CIUNINHbBI

HaumenoBanue | Coaep:kanue ydyeOHOro marepuana u ¢gopmsl opranusanun | O0bem
pa3aesioB M TeM | 1eATeJIbHOCTH 00Y4YAKIINXCH B yacax
Paznen 1. Anreopa 132
Tema 1 | Yucj10BbIe MHOKECTBA 14




1. Pa3zBuTHE TTIOHATHA O YHUCIIE

PasButue nonstus o yucie. YucaoBele MHOXKeCTBa. Lenbie u
pauKroOHaNbHBIE YKCIIA. [[eMICTBUTENBHBIE YHCIIA.
Apudmerndeckue IeUCTBUS HAJl ICUCTBUTEIHHBIMUA YHCIIAMHU.
Apudmerndeckue IeHCTBUS HA/l YUCIIaAMHU, HAXOXKICHUE
MPUOMKEHHBIX 3HAYCHUI BEJTMYHMH U IMOTPEITHOCTEH
BBIYHCIICHUH (a0COTIOTHOW U OTHOCUTENLHOM ), CPABHEHHE
YUCJIOBBIX BBIPAKEHUM.

2. CpaBHEHHUE YHCIIOBBIX BBIDAXKEHUN

OOBIKHOBEHHBIE U IECATHYHBIE APOOH. ApudmeTHIecKre
JeHCTBHS HAaJl OOBIKHOBEHHBIMU JIPOOSMHU.

3. KoMIuiekcHEIE ynciia

KomrmnekcHbie uncna. Anredpandeckas Gpopma KOMITJIEKCHOTO
yrcia. ['eomerpryeckass HHTEPIPETAIUs KOMIUIEKCHBIX
qrCcel.

4. JleiicTBHs HAJl KOMIUICKCHBIMHM YHCJIAMU

Apudmerndeckue AeHCTBUS HaJl KOMIUICKCHBIMU YHCIIAMU B
anrebpanveckoii hopme.

B TOoM umciie, NpaKTHYECKUX 3aHATHI U J1a00PATOPHBIX
pador

[Tpaktrueckoe 3anstue Ne 1. BeimonHenune apumeTnaeckux
JICHCTBUI HAJl YACIIAMU

Apudmerndeckue I1eMCTBUS HaJl OOBIKHOBECHHBIMHU U
JECSITHYHBIME TPOOSMU. AOCOTIOTHAS U OTHOCHTEIbHAS
MOTPENTHOCTh MPUOTMKCHHBIX YHCEIT

Apudmerndeckre IeHCTBUS Hal KOMIUICKCHBIMU YHCIIAMU B
anredpandeckoit popme.

[Ipaktrueckoe 3ansitue Ne 2. BolnonHeHUe onepanui Haj
KOMIIIEKCHBIMH YHCIaMH

CamocTosiTesibHAsi pad0oTa 00y4aOIIMXCS

BrinonHenue apudMeTnuecKkux 1eMCcTBUN HaJl YUCIaMHU

Tema 2

OCHOBBI TPUTOHOMETPHUU

38

1. OcHOBHBIE NOHSITHSI TPUTOHOMETPHUH

OcHoBHble oHATUS. Paguannas Mepa yria. BpamarensHoe
JBH>KEHUE. PanraHHbIil METOJ U3MEPEHUS YIJIOB BPALIEHUS U
CBSI3b C rpagycHol Mepoi. CMHYC, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIa.

Brrunciienne npocTednx TPUrOHOMETPUYECKUX BhIPAXKEHUIN
Onpenenenne cuHyc, KOCUHYC, TAHT€HC M KOTAaHI'€HC YMCIIa,
10 TPUTOHOMETPY. BhIuncienne TpuroHoMeTpUIeCKIX
BBIPAKCHUM.

2. OCHOBHbBIE TPUTOHOMETPUUYECKUE TOKIECTBA

OCHOBHBIE TPUTOHOMETpPUYECKHUE TOXKAeCTBA. DopMyIIbI
npuBeaeHus. DopMyisl croxeHus. DopMysibl ABOHHOTO
apryMeHra.

3.ITpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BhIPAKECHUN

[IpeoOpa3zoBanms MPOCTEHIITUX TPUTOHOMETPHUUECKUX
BeIpakeHuil. [IpeobpazoBaHne CyMMBbl TPUTOHOMETPUUECKUX
(GyHKUIMI B IPOU3BEICHHE U IIPOU3BEIECHHS B CYMMY.
BripaxkeHne TpUroHoMeTpruuecKuX (PyHKIMI Yyepe3 TaHTeHC
ITOJIOBUHHOTO apryMEHTA.




4. TpuroHoMmeTrpudeckue GyHKIIMU, CBOHCTBA U TPaPUKH

Tpuronomerpuueckue pynkmuu. ['paduku
TpUroHoMeTpuueckux ¢pyHkmid. CBoiicTBa
TPUTOHOMETPUUECKHUX (DYHKITHH.

5. IlpeobpazoBanue rpaduKkoB PyHKIUI

[IpeobpazoBanus rpaduxos. [lapannenbHbIi IepeHoc,
CUMMCTpPUA OTHOCUTCIIBHO ocent KOOpAUHAT U CUMMCTPHA
OTHOCHUTENIbHO Hayasla KOOpANHAT, PACTSXKEHUE U CKATHE
BJIOJIb OCEM KOOPJMHAT.

6. "apmMoHMUeckue KoJIeOaHus

Mexannueckue Koyiebanus u BoiaHbl. Onpeenenue
napaMmeTpoB Kojebanud. [Tpuknaaneie 3a1auu.

7. OOpaTHBIC TPUTOHOMETPUIECKHE (DYHKITUH

OOpatHble TpUrOHOMETpUYECKHE (QYHKIMH. APKCUHYC,
apKKOCHHYC, apKTaHTeHC. Brraucienne 3HaueHNA 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIHMH.

8. IIpocreiiiire TPUrOHOMETPUYECKHUE YPABHEHUS

Omnpenenenne NpoCTENIINX TPUTOHOMETPUUECKUX YPABHEHUH.
Merto ux penieHusl.

9. MeTopl penieHusi TPUrOHOMETPUYECKUX YPABHEHHUN

Buael TpuronoMeTpuueckux ypaBHeHH. MeToabl nux
peleHus.

10. Ilpocreiiirie TPUTOHOMETPUUECKHE HEPABEHCTBA

Onpenenenre NpoOCTEUIINX TPUTOHOMETPUUECKUX
HCPAaBCHCTB. MGTOI[ HX pCLICHUS.

11. TpuroHoMeTpuyECKUE YPABHEHHS U UX CUCTEMBbI

Pemrenne pa3nuyHbIX BUJOB TPUTOHOMETPUUECKUX YPABHEHUN
U UX CUCTEM.

B ToM 4nciie, NpaKTHYeCKUX 3aHATHI H J1a0OPATOPHBIX
padort

IIpakTuueckoe 3anarue Ne 3. Beiunciienne 3Ha4eHUM
TPUTOHOMETPUYECKHUX BBIPAXKCHHUN

ITpakTnueckoe 3ansatue Ne 4. PemieHue TpuroHoMeTpu4eCKUX
YpaBHEHUI

Pa3nuuHble BUJIBI TPUTOHOMETPUYECKUX YPABHEHUM.
OCHOBHBIE TIPUEMBI UX pENICHHS (Pa3I0KCHIE Ha MHOKUTEITH,
BBCJICHUC HOBBIX HCU3BCCTHHIX, IIOJCTAaHOBKA, Fpa(bI/I‘-IGCKI/Iﬁ
METO/).

CamocTosiTesibHAsi padoTa 00y4aOIMXCS

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIPAKEHUH

[TpeobpazoBanne rpadhukoB HyHKIHUHA

PemreHrne TpUrOHOMETPUYECKUX YPaBHEHUN

AN (D

Tema 3

DYyHKUMH U TPapuKu

1. @yHKIMSA OJHOTO apryMeHTa. DJIEMEHTHI IOBEICHUS
byHKIIN

Oynknuu. Ciocoos! 3ampanusi. O0IacTh onpeneacHus U
MHOYECTBO 3HaU€HU; rpaduk HyHKIMH, TOCTPOCHUE
rpadukoB (PyHKIHH, 3aJaHHBIX Pa3TUIHBIMH CIIOCOOAMH.
CoiicTBa ¢pyHKIIMU. MOHOTOHHOCTH, YeTHOCTh, HEUETHOCTb,
OTPaHUYCHHOCTb, MIEPUOJANIHOCTD. [IpOMeKyTKHM BO3pacTaHHs
1 yObIBaHMsI, HAUOOJBIIICe U HAMMEHbIIIECE 3HAUCHHSL.




2. JIuneitHas QyHKIHS

JIluneiinas gynknus. ['paduk muHeitHOM GyHKIMn. CBOMCTBa
JTUHEWHOU (QYHKITHH.

3. KBagparuunast pyHKIIUS

KBagparuunas ¢pynkuus. ['paduk kBagpatnaHoi QyHKIHH.
CgoiictBa kBagpaTudHoit pyHkiuu. [IpeodpazoBanus
rpaduka GyHKIUH.

4. lpoOHO-panmoHanbHas QyHKIus

JpoGHo-parnmonanbHas ¢pyHkuus. I'paduk qpodHo-
parmoHanbHOM PyHKIMU. CBOKCTBA IPOOHO-PAIMOHATIBEHOMN
¢yukuuu. [IpeobpazoBanus rpaduka 1poOHO-pAIIOHAIBHOM
byHKIIH.

5. I'paduku crenennsix Gynknuid. [IpeodpazoBanue rpadukos
byHKIMI

I'paduku GyHKIUIT ¢ YETHBIM M HEYETHBIM TTOKA3aTEIISIMU.
ITpeoOpa3oBanust GyHKUMN U JEHCTBUS HAl HUMH.
[IpeobpazoBanue rpadukoB GyHKIHH. OyHKIIMOHATHHOE
OIMCAHME U aHAJM3 pealIbHBIX 3aBUCUMOCTEH.

B TOoM umciie, NpaKTHYECKUX 3aHATHI U J1a00PATOPHBIX
pador

[IpakTrueckoe 3anstue Ne 5. PerieHre HEpaBEHCTB METOJOM
HHTEPBAJIOB

Meroa uaTepBasioB. M300pakeHre Ha KOOPAUHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM U HEPABEHCTB C
JBYMs IEPEMEHHBIMU U UX cucTeM. Pernenne npo6Ho-
palOHaIbHBIX HEPABEHCTB METOJOM HHTEPBAJIOB.

CamocTosiTesibHAsi pad0oTa 00y4aOIIMXCS

Pemenue HCPAaBCHCTB MCTOAOM MHTCPBAJIOB

Tema 4

CreneHu U KOpHHU

14

1. ApudmeTnaeckuii KOpeHb

Crenens uncina c 1enbM nokaszaresneMm. KopeHb n-oif crenexu.
[TonsTue apudpmernueckuii KopeHb. CBONCTBA paJMKaIOB.
Boruncnenue kopHeil. CTeneHu ¢ palliOHAIbHBIMU
MOKa3aTeNsiMu, UX cBorcTBa. [loHsATHE cTenenu ¢
panroHaNbHBIM Moka3arenaeM. CBONCTBA CTETIEHEH C
palMOHAIBHBIM ITOKA3aTEIIEM.

2. [IpeoOpa3oBaHue BEIpAKEHUH, COACPKANIUX CTEIEHU

HaxoxneHnue 3HaueHH CTENEHEN C pallMOHATIbHBIMU
noka3zarensimu. CpaBHeHue creneHei. [IpeoOpa3oBanus
BBIPAYKEHHI, COJIEPIKAIMUX CTETICHHU.

3. Ilpocreiiine nppalmoHaIbHbIE YPaBHEHHUS

Onpenenenne uppamoHaibHOTO ypaBHeHus. [Ipocreriiee
HPpALMOHAIBHOE YPAaBHEHUS, METO UX PELICHU.

4. MeTo/1bl pellieHUs] HPPALMOHAJIBHBIX YPaBHEHUI

Buner uppanmonansHbeix ypaBHEHUH. OCHOBHBIE METO/IbI
peLICHUs. UPPALMOHAIBHBIX YPABHEHUN.

5. Ilpocreitmme nppanmoHaaibHble HEPABEHCTBA

Omnpenenenre UppalMOHATILHOTO HEPABEHCTBA. T UIIbI
MPOCTEHIINX UPPaAlOHATBHBIX HEPABEHCTB, METO/IbI UX
pelIeHus.




B ToM 4nciie, NpaKTHYECKUX 3aHATHI H J1a0OPATOPHBIX
padort

CamocTtosiTeibHas padoTa 00y4aOIMXCSH

Pemenue nppanoHagbHbIX YPABHEHUH U HEPABEHCTB.

Tema 5

IlokazaTeabHas U Jorapupmuyeckas QyHKIUH

20

1. IToka3arenpHas QyHKIUS

[TokazarenbHast pyHKIus. ['padguk mokazarenbHON QyHKIHH.
CBoIiCTBa MOKA3aTEIbHON (YYHKIIUH.

2. [Ipocreitmue noka3areyibHble YpaBHEHUS. MeTo bl
peLIeHUs TOKA3aTENIbHBIX YPABHEHUI

Onpenenenne nokasaTeabHOro ypaBHeHus. [Ipocreiiiee
MOKa3aTCJIbHBIC YPABHCHUA, MCTO/] UX PCUICHUS.
Hcnons3oBanne cBOMCTB U rpaduKOB GYHKITAN JUTS pEIICHUS
YPaBHEHHUH.

3.MeToapbl penieHus NOKa3aTeIbHbIX YPABHEHUI

BI/II[BI IIOKa3aTCJIbHBIX ypaBHeHHﬁ, MCTOAbI UX PCIICHHA.

4. IToka3aTenbHbIE HEPABEHCTBA

Omnpenenenue noka3areabHOro HepaBeHCcTBa. [Ipocreiiiiee
MOKa3aTeabHble HEPABEHCTBA, METO] MX PELICHHUSI.

5. Jloraputm u ero cBoiicTBa

Jlorapudm. Jlorapudm uncna. OCHOBHOE JOTaprUPMHUECKOE
TOXKIECTBO. JleCATUUHBIE U HATypallbHbIE JOrapU(PMBI.
[TpaBuia neiicTBui ¢ JorapupmMamu.

6. Beruncienue u cpaBHeHUE JIOrapuhMoB

Haxosxnenue 3HaueHuit norapuma 1o npou3BoIbLHOMY
OCHOBaHMIO. Apu(pMeTHUECKHE NEUCTBUS C JIorapuQmMamu.
[lepexox k HOBOMY ocHOBaHHIO. JlorapudmupoBanue u
MOTEHLIPOBAHKE BBIPAKECHUH.

7. IlpeoOpa3zoBanue J0rapupMHUUECKUX BEIPRKEHUI

[TpeoOpazoBanme JOrapu(PMUIECKUX BBIPAKECHUN

B ToM 4nciie, NpaKTHYeCKUX 3aHATHH H J1a0OPATOPHBIX
padort

[IpakTrueckoe 3anstue Ne 6. Pemenue cucteM coaepkaniux
prauHOHaanHe, ITOKA3aTCIIbHBIC U JIOFapI/I(bMI/I‘-IeCKI/Ie
ypaBHEHHUS U HEPABEHCTBA.

Pemrenue Pa3JIMIHBIX BUIO0B IOKA3aTCIbHBIX ypaBHeHI/Iﬁ )41
HEPaBEHCTB.

CamocrosiTesibHas padoTa 00y4alOIMXCS

[TpeobOpazoBanme TorapuPMUIECKUX BBIPAKESHUN.

N

HNuuBuayajibHOe NPOEKTHPOBAHHE

HToro (oceHnnii cemectp)

110

Tema 5

IlokazaTeabHas H Jorapupmuyeckas QyHKIUH

28

8. Jlorapudmuueckast GyHKIUS

Jlorapudpmuueckas pynkuus. I'paduk sorapudmuaeckon
¢dbyukuun. CBoiicTBa JorapuMudeckon (yHKITHH.

9. JlorapudmMudeckue ypaBHEHUs

Omnpenenenue norapupmuueckoro ypaBuenus. [Ipocreiiniee
norapu(MHUUECKUE YPAaBHEHUS, METOJ] MX PEIICHHUSL.

10. MeToap! pemieHust JorapuGMUIECKUX YpPaBHEHHI

Bubl norapugmMuueckux ypaBHEHUH, METOIBI MX PELICHUSI.




11. Pemenue norapuMudeckux ypaBHEHUI

Pemenue norapudMuuecknx ypaBHEHUH U UX CHCTEM.

12. JlorapupmMuuecKkue HEpaBeHCTBA

Omnpenenenue JorapupMuuecKoro HepaBeHcTBa. [Ipocreiinee
JIOFapI/I(bMI/I‘-IGCKI/Ie HCPABCHCTBA, MCTO/] UX PCHICHUSA.

13. MeTonp! penieHust Jorapu(MUIECKuX HEPaBEHCTB

Bujpl norapudMuyeckix HepaBeHCTB, METO/IbI UX PEIICHHUSL.

14. Pemenue iorapu)Mu4eckux HEPaBEHCTB

Pemenne norapumMuueckux HEpaBeHCTB

15. Metoa panmoHaiu3aluuu

CyTb MeTOa palimoHaIn3auu. Meroauka pean3annu
MEeToaa paI_II/IOHa.HI/I3aI_II/II/I B peH_IeHI/II/I ITOKA3aTCIbHBIX U
Jorapu(MUIECKIX HEPABEHCTB.

16. IlpuMeHenune MeToaa paliMoHaIN3aluu B PELICHUH
Jorapu(pMHUUECKUX HEPABEHCTB

17. IlpuMeHeHune MeToAa paliioHaIN3aluu B PELICHUH
ITOKa3aTeIbHBIX HEPABEHCTB

B ToM 4nciie, NpaKTHYeCKUX 3aHATHI H J1a0OPATOPHBIX
padort

[IpakTrueckoe 3anstue Ne 6. Pemenue cucteM coaepkanimx
prauHOHaanHe, ITOKA3aTCIIbHBIC U JIOFapI/I(bMI/I‘-IeCKI/Ie
ypaBHEHHUS U HEPABEHCTBA.

Pemrenue PAa3JIMYHBIX BUIO0B TOKA3aTCIbHBIX ypaBHeHI/Iﬁ u
HEPaBEHCTB.

CamocTrosiTeibHas padoTa 00y4aOIMXCSH

Penienue nokasaresbHbIX YPaBHEHUN U HEPABEHCTB

Pemenue norapuMuUecKuX ypaBHEHHI U HEPABEHCTB

Pemienue cucrem ypaBHEHHI M1 HEPABEHCTB

Pazgea 2. Hauana

MATCMATHYICCKOI'0O aHAJIN3a

TeMma 6

IIpenenant

1.CrocoOn! 3amaHus ¥ CBOMCTBA YUCIIOBBIX
oCJIeJ0BaTEIILHOCTEN

ITocnenoBarensHoCcTH. CIIOCOOB! 3aJaHUsI U CBOMCTBA
YUCIIOBBIX NocienoBarenbHocTel. [lonsTue o npeneine
MOCJIEOBATEIHHOCTH.

2. IloHsTre o mpejaesne nocie0BaTeIbHOCTH

[TonsiTue o mpeaene nocienoBarebHOCTH. CyllleCTBOBaHHE
rpeJena MOHOTOHHOM OrpaHUYEHHOM NOCIIEA0BATENBHOCTH.
CymmupoBaHue nocienoBaTeabHocTe. beckoneuHo
yOBIBaIOIIAsl TEOMETPUYECKAsI IPOTPECCHS B €€ CYMMA.

3. [Ipenen pyHkImm

[Tonstue o npenene ¢pyHkun. OCHOBHBIE TEOPEMBI O
npeenax.

4. MeToapl BEIYMCIICHUS IPEIETIOB

Buasl HeonpeneneHHOCTeM, METOAbI UX pacKpeIThs. [lepBblit
U BTOPOM 3aMeUaTeNIbHbIE MPECIIbI.

CamocTrosiTesibHas padoTa 00y4alOIMXCS

[Ipenensr

Tema 7

ITpousBoanas

20

1. ITonsiTHE O MPOU3BOAHON (PYHKIINH, €€ TECOMETPUIECKUNA U
(bU3UIECKUN CMBICIT




[TpousBonnas. [Tonstue o mpou3BoIHON (QYHKINH, €€
TCOMETPUUYECKUI B (PU3UUECKHUI CMBIC]I.

2. YpaBHeHHE KacaTelbHOU K TpaduKy QyHKIHH

VYpaBHeHue kacaTelbHOU K rpaduKy QyHKIUU. 3a1a4u Ha
COCTaBJICHHE YpaBHEHHH KacaTeIbHOU K rpadKy QYHKIIHH.

3. [IpaBuna guddepeHnmrpoBanus

[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHHA.
[Ipon3BoIHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHMS, YACTHBIE.

4. InddepeHuupoBaHue CI0KHOU QyHKIIUU

[Tpon3BoiHBIE KOMIO3UIINH (DYHKITHH.

5. [IpuMeHeHne Mpou3BOTHOM K UCCIIEAOBAHHIO (DYHKIMHN 1
MOCTPOCHHIO rPpauKOB

ANTopUTM U CXeMa UCCIIeA0BaHMs (PYHKIIUH C IOMOIIbIO
nepBoii nponsBoaHoi. ['paduueckoe npeacraBieHue no
pe3yJIbTaTaM MCCIEIOBAHUS.

6. Bropast nmpou3BoaHas1, €e TeOMETPHUECKUI U (PU3NUECKHI
CMBICIT

Bropas npousBoHast, ee reoMeTpUIECKUi U (pU3nUecKuii
cmblIci. HaxoxkaeHne ckopocTu I mpolecca, 3alaHHOTO
dbopmyioit 1 rpaduKoM.

B TOoM umciie, NpaKTHYECKUX 3aHATHI U J1a00PATOPHBIX
pador

[Tpaktrueckoe 3anstue Ne 7. MccnenoBanue GyHKIINH C
MMOMOIIBIO ITPOU3BOAHOM

HccnenoBanue GyHKIMH C TTOMOIIBIO TIEPBOM TPOM3BOIHOM.
[TocTpoenue rpaduka GyHKIUU TTO pe3yIbTaTaM
UCCIIE0OBAHNM.

[Tpaktrueckoe 3anstue Ne 8. HaxoxaeHue HauboJbIIero,
HAUMCHBIICTO 3HAYCHUA U 3KCTp€MaJIBHBIX 3H8.‘-I€HHﬁ

byHKIIHI

Pemrenue 3a1a4 Ha OTBICKAHUEC HaI/I60.HI>H_I€I‘O 1 HAUMCHBIICTO
3HaueHUH QyHKIUA. [IprMepbl nCToIb30BaHUS TPOU3BOTHOM
AJI HAXOXKACHUA HAUTTYYIICTO PCIICHWS B TPUKIIAHBIX
3aj1a4yax.

CamocrosiTesibHas padoTa 00y4alOIMXCS

WccnenoBanue GhyHKIMMA

Tema 8

IlepBooOpa3Hasi M HHTErpasa

18

1. ITepBooOpasnas. HeonpeneneHHbIM HHTETpa

[TepBooOpasHasi 1 HHTETPaI.

2. MeTo/1bl HHTETPUPOBAHHUSI

MeTo bl HHTErpUPOBaHUs (HETIOCPEICTBEHHOE
WHTETPUPOBAHUE, METO/I TOJICTAHOBKH UJI 3aMEHbI
MIEPEeMEHHOM, MHTETPUPOBAHUE IO YACTSIM).

3. Teopema HproTona—JleiibHua

OnpeneneHubiid UHTErpal. CBA3b HEONPEIETEHHOTO
WHTETpaa ¢ OnpeaeIeHHBIM HHTETpAIOM, popmyia
Herorona—IJleitOHuma.

4. TlpumeHeHue ONpeAeICHHOT0 UHTETpaIa JjIsl HaXOXACHUS
TJION[AAN KPUBOJIMHEHHON Tpaneunu

5. [IpuMeHenust uHTErpaia B GU3HKE U TEOMETPUHU

[\

6. IlpumMeHeHns: HHTErpaa B 00JIACTH MEXaHUKU U TEXHHUKH




[IpukiiagHble 3a0a4H.

B TOoM umciie, NpaKTHYECKUX 3aHATHI U J1A00PATOPHBIX
pador

[TpakTuueckoe 3anstue Ne 9. [Ipumenenune nuarerpana K
BBIYUCIICHUIO (bI/IBI/I‘IeCKI/IX BCIIMYHUH U nnoma;[eﬁ

Breraucienue miomageii 1 00bEMOB C IIOMOIILIO
onpe;[eneHHoro I/IHTera.Ha. HpI/IMeHeHI/IH OHpGI[eJIeHHOFO
WHTETpaJia Jyisl penieHus GU3nIecKux 3aad.

CamocrosiTesibHas padoTa 00y4alOIMXCS

Perrenue 3a1a4 Ha MPUIIOKEHUE OTPEACICHHOTO HHTETpajia

Paznea I11. I'eomerpus

56

Tema 9

IIpsiMmble U MJI0CKOCTH B IPOCTPAHCTBE

20

1. B3auMHO€ pacnosioKeHue IBYX MPSMbIX B IPOCTPAHCTBE

AKCHOMBI cTepeoMeTpHrH. B3anMHoe pacnonoxeHne AByxX
MPSIMBIX B MPOCTPAHCTBE, 0003HAYEHUS U TpaduiecKas
muroctpanus. IlpusHaku.

2. B3auMHO€ pacnoioxKEeHHEe NPsIMOM U TIJIOCKOCTH B
MIPOCTPAHCTBE

Onpenenenne BUI0B B3aUMHOTO PACIIOIO0KEHUS PAMOUN 1
IUIOCKOCTH B MIPOCTPAHCTBE, 0003HAUCHUS U TpadruecKas
wimoctpanus. [Ipu3Haku B3auMHOTO pacioyIOKEHUS TPSMOM
U IUIOCKOCTH B IPOCTPAHCTBE.

3. B3auMHOe€ pacrnonoXeHue JByX MJIOCKOCTEN B
MIPOCTPAHCTBE

Omnpenenenre BUJOB pacoiOKEHUE IBYX INIOCKOCTEHN B
MPOCTPAHCTBE, 0003HAYCHUS U TpaduuecKasi HILTIOCTPAITUS.
[TpuzHaku. CBoNCTBa MapajIeNbHbIX IJIOCKOCTEH.

4. IlepneHIUKYISAP U HAKJIIOHHAS. YTOJ MEXKIY NIPAMOU U
IIJIOCKOCTBIO

Onpenenenne NepreHIUKYJISIpa, HAKIOHHOHN, TPOCKIIUH.
Omnpenenenue yria MeXay IpsIMON U TUIOCKOCTBIO.
O6o3HayeHus, rpadudeckas WUTIOCTpaKs. 3a1a4i Ha
MEPIEHINKYJIAP U HAKIOHHYIO.

5. Teopema o0 Tpex neprneHIUKYIsIpax

Teopema o Tpex nepreHANKYIIpax, rpaduyeckas
WILTIOCTpanys. 3a/jaun Ha IPUMEHEHHE TEOPEMBI O TPeX
NEPIEHIUKYIISIPaXx.

6. M3mepeHue pacCcTOsSIHUI B TPOCTPAHCTBE

PaccrosiHue OT TOUKH 10 IIIIOCKOCTH, OT MPSMOU 10
IIJIOCKOCTH. PaccTosiHME MEXTy TUIOCKOCTSMH.
I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA!
MapajuieIbHbII NEPEHOC, CAMMETPHS OTHOCUTEIIBHO
mwrockocty. [lapamensHoe npoektuposanue. [Inomans
OpTOTrOHAJILHOW MPOEKIIUH.

7. Yroa Mexay npsiMoi U IJIOCKOCTBIO

Ornpezenenue yriia Mexay NpsMON U IJIIOCKOCThIO. 3a/1a4u Ha
BBIUHCIICHHE MEXAY IPSIMON U TJIOCKOCTHIO.

8. JIByrpaHHbIi yrona

Onpenenenne AByrpaHHOro yria. JIMnHeiHsIi yrom
JBYTPAaHHOIO YIJIa.

9. MeToapl penieHus 3a1a4 1no TeMe J[ByrpaHHbiid yro




CamocrosiTeibHAas padoTa 00y4alOIMXCS

ITo Teme «IIpsiMble M IJIOCKOCTH B TPOCTPAHCTBE)

Tema 10 MHororpaHHuKHu 12
1. ITpusma. [lapamenenunes 2
ITpuzma. OcHOBHBIE 371€MEHTHI IpU3MBL. [IpsiMas u HakIOHHas
npusma. [IpaBunbhas npusma. [apamnenenunen. Ky6
Cummerpun B KyOe, B mapajienenurene, B npuzme. [nomans
MOBEPXHOCTU NpU3MbL. Teopema o [uaroHanu
IIPSIMOYTOJIBHOTO NapaJUIeIeIUIENA.

2. [Tupamuia 2
[Tupamupa. [IpaBuiibHas nupamMuga. Y cedeHHas MUupaMua.
Terparnp. OCHOBHBIE 371€MEHTHI NUPAMU/IBIL.

3. Cedenusi KyOa, MPU3MBI U THPAMUIBI 2
Meron cnena. IloctpoeHne ceUeHHE MHOTOTPAaHHUKOB.

4. Pa3nu4Hble BUJbI MHOTOTPAHHUKOB 2
[IpencraBienre o MpaBUIBLHBIX MHOTOTPAHHHUKAX (TETpadipe,
Ky0e, OKTarape, A0JeKadIpe M HKOCadApe).

B ToM 4nciie, NpaKTHYECKUX 3aHATHI H J1a0OPATOPHBIX
padort

[Ipaktrueckoe 3anstue Ne 10. Beruncnenue miomaaei u 2
00bEMOB MHOTOTPAaHHUKOB

Brruucnenue miomnaaei 1 00beMOB MPU3MBI,

napajuienenunena, nupamuasl. Materpansnas hopmyia

o0bema.

CamocrosiTeibHas padoTa 00y4alOIMXCSH 2
Pemrenue 3amay Ha BEIYKUCIIEHHUE IIOMIAEH U OOBEMOB
MHOT'OTPaHHUKOB

Tema 11 Tes1a M IOBEPXHOCTH BpalieHUsl 12
1.IlunuHAp ¥ KOHYC 2
Onpenenenve nuinHapa. OCHOBHBIE 3JIEMEHTHI HUIHHIIPA.
dopMyita 711 BBIYUCICHUS TIONIAN MOBEPXHOCTH LIUJIMHIPA,
ero oobema. Onpezenenne KoHyca. OCHOBHBIE JIEMEHTHI
KOHYycCa. Y CceueHHbIN KOHyC. DopMyiia Uit BBIYUCICHUS
IJIOLIa/IM TOBEPXHOCTU KOHYca, ero oobema. OcHOBaHMe,

BBICOTa, OOKOBasI MOBEPXHOCTH, 00pa3yoliasi, pa3BepTKa.
2.CedeHusi HMIIMHAPA U KOHYCa 2
OceBble ceueHUs MWIMHAPA U KOHyca. CedueHus

IapajuleJIbHbIE OCHOBAaHUIO. BIIMCaHHBIN U ONMCAHHBIN

LWJIMH]IP, KOHYC.

3. lap u chepa. Ux ceuenus 2
[Tap u cdepa, ux ceuenus. KacarenpHas miIocKoCcTh K cdepe.

4. Ilnomaap MOBEPXHOCTH U 00BEM ILapa 2
[Tnomane moBepxHocTH U 00beM mapa. [Togodue Ter.
OTHomeHus miouiaeii moBepXxHocTeld 1 00beMOB MOTOOHBIX

TeNl.

B ToM 4nciie, NpaKTHYeCKUX 3aHATHI H J1a0OPATOPHBIX
padort

[IpakTuueckoe 3anstue Ne 11. Beruncnenue mmomaaeil u 2
00BEMOB TeJ BpallleHUs

CamocTosiTesibHAsi padoTa 00y4aOIMXCS 2




Peuienue 3amay Ha BRIYKUCIIEHUE UIOMIANEN U 0OBEMOB Tell
BpAILICHUS

Tema 12

KoopauHaThl M BeKTOpPHI

12

1. JlekapToBa cucTeMa KOOpJMHAT B TPOCTPAHCTBE

[IpsmoyronbHas (1ekapToBa) CUCTEMa KOOPIMHAT B
npocTpancTBe. Popmysia pacCTOSIHUSI MEXKAY ABYMsI TOUKAMHU.

2. BexTopsl. JleicTBUSI ¢ BEKTOpaMH, 33 JaHHBIMU
KOOpJAMHATaAMHU

Bexropsl. IIpoexuns BekTopa Ha ocb. KoopauHaTsl BeKTOpa.
Monayns BekTopa. PaBeHCTBO BEKTOPOB. PaznoxkeHue BeKkTopa
110 HarpaBieHUsIM. ClI0’keHUE BEKTOPOB. Y MHOXKEHHE
BEKTOPA HA YHCJIO.

3. YpaBHeHus ceppl, IIIOCKOCTH U MPSIMOUN

[\

4. CkasisipHO€ IPOU3BEACHUE BEKTOPOB

CxangpHoe npousBeqeHne BeKTopoB. Mcnonb3oBanue
KOOpAUHAT U BCKTOPOB NP PCHICHUU MAaTCMATUYCCKUX U
MPUKJIAIHBIX 3a]ay.

5.BexTOopHBIi METOJ peLIEHUs] CTEPEOMETPUUYECKUX 3a1a4

BektopHoe ypaBHeHHE TPSAMON U TIIOCKOCTH. KoopanHaTHBIN
MCTOJ BBIYHUCJICHUSA YTIJId MCKAY IJIOCKOCTAMU

CamocTosiTesibHAsi padoTa 00y4aOIIMXCS

KoopauHaTsl 1 BEKTOPBI

Pasnea IV. KomOuHaTopuka, CTATHCTHKA U TEOPHUs BePOSITHOCTEH

16

Tema 13

JJ1eMeHThl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTE

10

1. OcHOBHBIE TIOHATHS] KOMOMHATOPUKHU

OcHoBHBIE IOHATHST KOMOMHATOpUKU. DopmyIta GuHOMA
Herorona. CoiicTBa OMHOMUHAIBHBIX KO (UIIUEHTOB.
Tpeyronpauk [lackass.

2. 3ajaum Ha MOACUYET YMClIa pa3MELICHH, IEpECTaHOBOK,
COYETAHHUU

3azayy Ha MOJICYET YUCIIA Pa3MELIEHNUH, IEPECTaHOBOK,
coueranuii. Pemmenue 3a1ay Ha mepeOOp BapHAHTOB.

3 BeposaTHOCTh COOBITHSI, CJIOKEHHE U YMHOKCHHUE
BEPOATHOCTEMN

Anrebpa coObrTuii. Knmaccuueckoe ornpezeieHne BEpOITHOCTH.

Crnosxenue 1 yMHOKeHue BeposiTHocTel. Dopmyra MoinHon
BEPOATHOCTH.

4. BeluncneHnue BEpOsITHOCTEM

Pemenue 3amau Ha npumenenue hopmyn baiteca u beprymm.

CamocrosiTeibHAas padoTa 00y4alOIMXCH

D1eMEHTHl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH

Tema 14

DJ1IeMeHTbl MAaTeMATHYECKOIi CTATHCTUKH

1. ITousaTue o 3amayax MaTeMaTUYECKON CTaTUCTUKU.
[IpencraBieHue JaHHBIX

[lonsatue o 3agayax MaTeMaTUICCKON CTATUCTUKHU. DIIEMEHTHI
MaTremMaTU4ecKkoi ctatucTuku [IpencraBieHue n1aHHbBIX
(Tabnuisl, TUarpamMMsl, rpaduKn), TeHepaIbHas
COBOKYITHOCTb, BBIOOpKa. CoCTaBiIcHUE

HWHTEPBAJIBLHOTIO BapUAIMOHHOTO pAJIa.

2. YncioBble XapaKTEpUCTUKU BApUALIMOHHOTO Psija




UucnoBble XapaKTepPUCTUKU BapUALIMOHHOTO psijia (4acToTa,
4acToCTh, CpeiHee apudmeTuyeckoe, MeuaHa, JUCepcus u
CPEIHEKBAAPATUYECKOE OTKIOHEHUE)

3. IlpuksagHble 3a0a4u

NuauBuayaabHOe NPOEKTHPOBAHHUE

Paznen V IIpomes:kyTOUHAS aTTeCTANMS

@DyHKIUHN U TpaPUKH

Kopnu, crenenu u gorapudmol

OCHOBBI TPUTOHOMETPUH

[IpousBoaHas

[TepBooOpasHasi 1 HHTETpa

MHororpanHukH. Tena v NOBEpXHOCTH BPALLECHUS
KoopanHaTel 1 BEKTOPBI

JK3aMeH

Hroro: 180
Bcero: 290

[\
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3 MarepuajibHO-TeXHUYECKOe M y4eOHO-MeToAuYecKoe olecrnedeHne JIUCHUNIHHBI
(MoayJin)

3.1 CnenuanbHble MOMEIIEHNS IJIS Peajin3alu MpPorpaMmbl

VY4eOHblif KaOMHET, yIOBIECTBOPSIONINI TPeOOBAHUAM CaHUTAPHO-MUIEMHUOIOTHYECKUX
npasws U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHaleHHBIN TUTIOBEIM 000PYTIOBAaHUEM.
B coctaB y4eOHO-METOAMUECKOTO U MaTepUaIbHO-TEXHUUECKOTO o0ecrieueHns KaOnHera
BXO/ISAIT:
- y4YeHHMUecKas J0CKa;
- MOCAJ0YHBIC MECTA MO KOJIUYECTBY 00yJaAIOIINXCS;
- pabouee MeCTO MpenoiaBaTes;
- HOYTOYyK
- MPOEKTOp
- JKpaH
- o0mas JoKalbHas KOMIBIOTEPHAs CETh
- uH(QOPMAIIMOHHBIC MJIaKaTHI.

3.2 UnpopmannoHHOe o0ecnieueHNe PeaIn3aliu PorpaMmMbl
3.2.1 OcHoBHas JquTEparypa

1. bammakoB, M. M. Maremaruka : [aqreOpa W Hadaja MaTEMaTHUYECKOTO aHAJIN3a,
reoMeTpus] : yueOHHMK uis oOpazoBaTenbHbIX yupexaeHuii CIIO Ha 6a3e 0CHOBHOTO 001Iero
0o0pa3zoBaHHUsl ¢ TOJyYCHHEM cpeaHero obmiero obpasoBanus / M. W. bammakos ; M. H.
BammakoB. — 5-e uzg., crep. — Mocksa : Axagemus, 2018. — 256 c. c. — (IlpodeccuonansHoe
obpazoBanme : OOmieoOpa3zoBarenbHble  gucturiumHbl). —  URL:  http://academia-
moscow.ru/reader/?1d=291758#copy. — TeKCT : HEMOCPEACTBEHHBIN + ANEKTPOHHBIH.

2. bammakoB, M. U. Maremaruka : [anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHAIM3a,
reomerpusi]. COOpHHMK 3amad NpoPUILHOM HANpaBIEHHOCTH : YydeOHOe mocobue Juis
obpazoBarenbHbIX yupexaenuii CIIO Ha 6a3ze 0CHOBHOTO 0O0IIero oOpa3oBaHUs C MOJTydYEeHHUEM
cpenHero obmero oopazosanust / M. . bammaxkos ; M. U. bammmakoB. — 2-e u3., crep. — MockBa
: Akanemus, 2018. — 208 c. c. — (IlpodeccuonanpHoe obpazoBanue : O6MIE0Opa3zoBaTEIBHBIC
mucrumuinabel). — URL:  http://academia-moscow.ru/reader/?1d=293376#copy. — Tekct
HETOCPEICTBEHHBIN + 3JIEKTPOHHBIM.



http://academia-moscow.ru/reader/?id=291758#copy
http://academia-moscow.ru/reader/?id=291758#copy
http://academia-moscow.ru/reader/?id=293376#copy

3.2.2 JlonoJIHUTEIbHAS JIUTEpaTypa

1. boromonos, H. B. Marematuka: yueonuk ans CIIO / boromonos H. B., Camoiinenko
I1. U.. — 5-e u3x., nep. u gomn. — Mocksa : FOpaiit, 2021. — 401 ¢. — ISBN 978-5-534-07878-7. —
URL: https://urait.ru/book/matematika-469433. — TeKcT : EeKTPOHHBII.

2. boromonos, H. B. Anrebpa u Hauana ananusa.: yueoHoe nocooue st CITO / Boromosnon
H. B.. — Mocksa : IOpaiit, 2020. — 240 c. — ISBN 978-5-534-09525-8. — URL:
https://urait.ru/book/algebra-i-nachala-analiza-449037 — TekcT : 37EKTPOHHBIMA.

3. boromonos, H. B. I'eomerpus.: yue6Hoe nocodue misa CIIO / boromonos H. B.. —
MockBa:  IOpaiit, 2020. - 108 c. - ISBN 978-5-534-09528-9. - URL:
https://urait.ru/book/geometriya-449038 — TeKCT : 31IEKTPOHHBIH.

4. Duarckas, H. FO. Teopust BepositHOocTel.: yueOHOE mocodue mist CITO / Dnarckas H.
I0.. - MockBa : HOpaiiT, 2020. - 203 c. - ISBN 978-5-9916-9315-8. — URL:
https://urait.ru/book/teoriya-veroyatnostey-451178 — TeKcCT : 37€KTPOHHBIHA.

5. Manyrus, B. A. Teopust BeposiTHOcTel.: yuebHoe mocodbue mis CI1O / Manyrun B. A..
— MockBa : IOpaiir, 2020. - 266 c. — ISBN 978-5-534-08519-8. — URL:
https://urait.ru/book/teoriya-veroyatnostey-454599 — TeKcCT : 37€KTPOHHBIHA.

6. Bricmiass MaTeMaTrka B ypa)KHEHUSIX U 33Ja4ax : B 2 4 : yueOHOe mocoOue 11 By30B /
I1. E. lanko, A. I'. ITonos, T. fI. KoxxeBaukona. — Y. 2: Y. 2.- 6-e u3a. — Mocksa : OHUKC, 2005.
— 416 c. — TekcT : HEMOCPEACTBEHHBI.

7. Briciiast MaTeMaTHKa B yIpakHEHHUIX U 3aadax [c pemenusmu]: B 2 4. / I1. E. [lanko
[u mp.]. — Y. 1: Y. 1.- 7-e usa., ucnp. — Mocka : OHUKC, 2009. — 368 c. — Tekcr :
HEIOCPEICTBCHHBIMN.

8. Maremaruka. O6mmii kypc: Yueonuk. 4-¢ u3na. crep. / Bnagumupckuii b. M., 'opctko
A. b., Epycamumckuii 1. M.; — CII6.: U3natenbctBo «Jlauby», 2008. - 960 c. — (YueObHuK is
By30B. CrieruanpHas qutepatypa) — TeKCT : HemoCpeICTBEHHBIH.

9. CipaBoyHHK 110 351eMeHTapHOU MaTematuke / M. 5. Boiroackuii . — M. : ACT : Actpens
; Bmagumup : BKT, 2009. — 509 c. — TekcT : HenmocpeaCTBEHHBI.

3.2.3 Metoauyeckasi JiuTeparypa

1. Marematuka : METOAMYECKHE MaTepHalbl IJisi CTYACHTOB | Kypca crenuaibHOCTEH
CIIO 09.02.07 "WudopmanuoHHbIE cucTeMbl W mnporpammupoBanue”, 11.02.16 "MonTax,
TEXHUYECKOE OOCITY)KMBAaHME M PEMOHT JIIEKTPOHHBIX MNpHOOpOB u ycrpoiicts", 23.02.07
"Texandyeckoe oOCTy)KMBAaHUE U PEMOHT JABUTATENICH, CHCTEM M arperaTtoB aBToMoOusiei" ouHon
dopmbl 00yuenus / PI'BOY BO "Ky3zb6ac. roc. Texs. yH-T uM. T. @. ['opbauesa", Kad. Teopun u
MeToauKu mpod. oopazoBanus ; coct. E. B. Kabauesckas. — Kemeposo : Ky3I'TY, 2018. - 25 ¢. —
URL: http://library.kuzstu.ru/meto.php?n=9197 — TekcT : 3MeKTPOHHBIH.

2 MaremaTtuka: WHTETPAIbHOE HWCYHCICHUE : METOJMYECKUE MaTepHuaibl JUIs
oOyyaromuxcsl HarpaBlieHHH OakajaBpuaTa M BCeX CIEIHMaIbHOCTeH Bcex (opm oOydenus /
®OI'BOY BO "Kysb6ac. roc. texH. yH-T uMm. T. @. I'opbauesa", Kad. maremaruku ; coct.: E. A.
Hukonaesa, E. B. Ilpeiic, E. B. I'yroBa. — Kemeposo : Ky3I'TVY, 2018. — 88 c. — URL:
http://library.kuzstu.ru/meto.php?n=9152 — TekcT : AIEKTPOHHBIH.

3. Marematuka. Maremaruyeckass CTAaTUCTHKAa : METOAWYECKHE MaTepuaibl s
0o0ydJaronuxcsi HampaBlIeHUH OakajaBpuaTa M BCEX CIeMATbHOCTEH Bcex (opm oOydeHwus /
®I'bOY BO "Ky3s06ac. roc. TexH. yH-T uM. T. ®@. I'opbauesa", Kad. marematuku ; coct. . A
Epmaxkosa. — Kemeporo : Ky3I'TVY, 2018. — 27 ¢. — URL: http://library.kuzstu.ru/meto.php?n=9156
. — Texcer : 2IeKTpOHHBIN.
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4. Matematuka. Teopusi BEpOSITHOCTEH : METOJAMYECKUE MaTEpPHANIbI JUIsl 00ydaronuxcs
BCEX HaIpaBJICHUU OakaiaBpuaTa U BCeX crienuanbHocTel Bcex ¢opMm oOydenus / ®I'BOY BO
"Kysbac. roc. Texs. yH-T uM. T. @. 'opbaueBa", Kad. matemaruku ; coct. A. B. UepennuueHko.
— Kemeposo : Ky3I'TV, 2018. — 58 c¢. — URL: http://library.kuzstu.ru/meto.php?n=9157 — TekcT :
3JIEKTPOHHBIMN.

5. Maremaruka: auddepeHnnaIbHble yYpaBHEHUS @ METOJUYECKHE MaTepHaibl s
0o0ydJaronuxcsi HampaBlIeHUH OakajaBpuaTa M BCEX CIeNMaTbHOCTEH Bcex (opm oOydeHwms /
®I'bOY BO "Ky3sb6ac. roc. TexH. yH-T uMm. T. @. I'opbaueBa", Kad. marematuku ; coct.: B. M.
BonkoB, E. A. BoakoBa. - KemepoBo: Ky3I'TY, 2018. - 17 c¢. - URL:
http://library.kuzstu.ru/meto.php?n=9153 — TeKCT : 3NEKTPOHHBIMH.

3.2.4 NnTepHeT pecypcehl

1. SxoeneB I'.H. Anrebpa u Havana ananmuza (MaremaTuka JUIsi TEXHHUKYMOB)
[DnexTponnsbrit yueonuk] /I.H Skosnes. - Pexxum gocryna: http://lib.mexmat.ru/books/78472/ .

2. Anrebpa u Havana ananu3za. 10-11 kmace. 3agaunuk. Mopakosud A.L'. u np. — Pexxum
noctyma:  http://proresheno.ru/uchebniki/algebra/1 1klass/714-algebra-i-nachala-analiza-10-11-
klass-zadachnik-mordkovich-a-g-i-dr/visit .

3. Anrebpa m maremarndeckuii ananus. 10 kmacc. (yriryOsieHHOe n3ydeHne) BunmeHkuH
H.A., NBames-MycaroB 0.C., [Bapudypa C. - Pexum JOCTyTa:
http://proresheno.ru/uchebniki/algebra/10klass/686-algebra-i-matematicheskij-analiz-10-klass-
uglublennoe-izuchenie-vilenkin-n-ya-ivashev-musatov-o-s-shvartsburd-s-i/visit .

4. Cenpix, 1. FO. Marematuka : yueOnuk u npaktukyMm ais CI1O / U. 0. Cenpix, O. b.
I'pebenmukos, A. FO. lleseneB. — M. : M3parensctBo FOpaiit, 2018. — 443 c. — (Cepus :
[Ipodeccuonanbroe obOpazoanue). — ISBN 978-5-9916-5914-7. — Pexum pgocryna:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-CIB841ESFOAL .

4. Opranusanusi CaMOCTOATEJIbHOH padoThI 00y4YarOIMXCs

CamocrodaTenbHas paboTa 00y4aromuXcsl OCYIIECTBIACTCS B 00beMe, YCTaHOBICHHOM B
paszzene 2 HacTosAIIeH MporpaMMbl JUCIUILIUHBI (MO JIs).

Jns  caMoCTOATeNbHOW — paboThl  OOYyYalOIMXCS  MPEAYCMOTPEHBI  CIIeHUalIbHBIC
IIOMEIIEHUS, OCHAIEHHBbIE KOMIIBIOTEPHOW TEXHUKOH C BO3MOXHOCTbIO HOJKIIOYEHHUS K
UHPOPMALIMOHHO — TENeKOMMYHHMKAIlMOHHON cetn "HHTepHer" c obecneueHueM JOCTyna B
JJIEKTPOHHYIO HMHGOpPMAaIMOHHO — oOpasoBarenbHylo cpeny ¢wmana Ky ['TY B
r.MexnypedeHcke.

5. ®oH/1 OLIEHOYHBIX CPECTB [JIsl IPOBeIeHHUs TEKYIero KOHTPOJIsl, IPOMeKYTOYHOM
aTTecTaly 00y4aOIMUXCs M0 AUCHHUILINHE

5.1 acnopT ¢poHAA OLIEHOUYHBIX CPEACTB

Ne HanmenoBanue (Coaep:xkaHue Kon 3HaHUsA, yMEHHUS, DopMa TeKyLero
pa3aesioB (Tembl) pa3iea KOMIETEHUUH PAKTHYECKHH ONbIT, KOHTPOJIS 3HAHUI,
MACIUNJIMHBI Heo0X0AUMBbIe UISI  [yMEHHId,

(opmupoBanus NMPaKTHYeCKOro

COOTBETCTBYWOILEH  |ONbITA,

KOMIIEeTeHIIUH He00X0AUMBIX s
(opmupoBanus
COOTBETCTBYIOLLEH
IKOMIIETEeHIIUN
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AJaredpa Yuciosbie OK 01, UInunocTHBIE
MHOKECTBA OK 02, PE3YJIbTATHI:
OcHOBEI OK 03, - TOTOBHOCTbH K
rpuronomerpun [OK 04, CaMOpPa3BUTHIO,
DyHKIUU U OK 07. CaMOCTOSITCIILHOCTH U
rpadguku CaMOOTIPEIEIICHUIO;
KopHu, creneHu u - HaJTM9Ue MOTHBAIINH
iorapuMbl K OOy4eHHIO 1
ITTYHOCTHOMY
pa3BUTHUIO
- HaJTM9Ue MOTHBAIINH
K O0Oy4eHHIO 1
ITUYHOCTHOMY
Hauana [Tpenesnbr OK 01, Pa3BUTHIO;
MaremaTuyeckoro [IpousBonnas OK 02, - LIEJICHAIIPABICHHOE
aHaIu3a [TepBoobpaznas u OK 03, pa3BUTHE BHYTPEHHEN
MHTErpal OK 04, [TO3ULIVH JINYHOCTHU HA
OK 07. OCHOBE JyXOBHO-
HPaBCTBEHHBIX
[IEHHOCTEN HapOJ10B
Poccuiickoit
Denepauuu,
MCTOPUYECKUX U
["eomeTpust [Tpsimble 1 OK 01, HallMOHAIBHO-
[JIOCKOCTH B OK 02, KYJIbTYPHBIX
MPOCTPAHCTBE OK 03, TpaauLui,
Muororpanauku [OK 04, (bopMupoBaHHe
Tenan OK 07. CHUCTEMBI 3HAYUMBbIX
MOBEPXHOCTHU [IEHHOCTHO-
BpalleHUS CMBICTIOBBIX
Koopaunats! u [YCTaHOBOK,
BEKTOPBI AHTHKOPPYIIIUOHHOTO
MHPOBO33PEHUS,
MPaBOCO3HAHUS,
BKOJIOTUYECKON
KYJIbTYPBI,
CIIOCOOHOCTH CTaBHUTh
[[ETH U CTPOUTH
PKU3HEHHBIE TITaHbI
KoMOMHATOPUKA, [DJIEMEHTHI OK 01, MeranpeameTHbIe
CraTucTuka u xomOuHaropuku uOK 02, PE3yAbTATHL:
Teopus TeOpuun OK 03, - OCBOCHHBIC
BeposSITHOCTE BepositHocTelt  [OK 04, 0Oy YarOIUMHUCS
DIIEMEHTBI OK 07. MEKIPEIMETHBIC
MaTeMaTUYECKON MOHSITHS U
CTaTUCTUKU YHUBEpPCAIbHbIE
yaeOHbIE TCUCTBUS
(peryJisaTUBHBIE,
Mo3HaBaTeNIbHbIE,
IMoBTOpEHUE DyHKLIUY U OK 01, KOMMYHHUKATHBHBIE)
rpaduku OK 02, - CIIOCOOHOCTB MX
OK 03, MCIIOJIb30BaHUS B

'Y CTHBIN W1
MUCHMEHHBINA OIPOC.
[IpoBepouHbIE
paboThI.
[IpakTHueckue
paboThI.
CamocTosiTeTbHbIE
paboThI.

Y CTHBIN WiH
MUCbMEHHBIN OIPOC.
[TpoBepouHbIE
paboTHI.
[TpakTyeckue
paboTHI.
CamocTrosiTenbHbIE
paboTHI.

Y CTHBIN WiH
MAICbMEHHBIN OIPOC.
[TpoBepouHbIE
paboTHI.
[TpakTueckue
paboTHI.
CamocTrosiTenbHbIE
paboTHI.

Y CTHBIN WiH
MUCbMEHHBIN OIPOC.
[TpoBepouHbIE
paboTHI.
CamocTrosiTenbHbIE
paboTHI.

Y cTHBIN Wn
MUCbMEHHBIN OIPOC.




Kophu, ctenenu u
iorapuMbl
OCHOBBI
TPUTOHOMETPHUHU
[IponsBoaHas
[TepBooOpasnHas u
MHTErpat
IMHOTOrpaHHUKH.
Tenau
MMOBEPXHOCTHU
BpaIICHUS
Koopaunats! u
BEKTOPBI

OK 04,
OK 07.

[MO3HABATEIIbHOU U
COIIMATIbHOU MPAKTHUKE;
- TOTOBHOCTb K
CaMOCTOSITETEHOMY
[TAHUPOBAHUIO U
OCYIIECTBICHUIO
yueOHO
NesITeNIbHOCTH,
OpraHu3alK y4eOHOT(g
COTPYJIHUYECTBA C
Megarorn4ecCKuMu
paboTHUKAMU U
CBEPCTHUKAMH, K
Y4acCTHIO B TOCTPOEHUY
MHIUBUYaTbHON
oOpa3zoBaTenbHON
TPACKTOPUU

- OBJIa/ICHUE HAaBBIKAMH
yaeOHO-
CCIIeI0BAaTEIbCKOM,
MPOEKTHOU 1
COLMAJIbHOU
NesITeNIbHOCTH

- TOTOBHOCTb K
CaMOCTOSITETEHOMY
[TAHUPOBAHUIO U
OCYIIECTBICHUIO
yueOHO
MesITeIbHOCTH,
OpraHu3alH y4eOHOT(g
COTPYJIHUYECTBA C
Meaarorn4ecKuMu
paboTHUKAMU U
CBEPCTHUKAMH, K
Y4aCTHIO B TOCTPOEHUY
MHIUBUY aJIbHON
oOpa3zoBaTenbHON
TPACKTOPUH;
[TpenmeTHbIC
pE3yIbTaThI:

- YMEHHE peliaTh
YpaBHEHUS,
HEpaBeHCTBA U
CHUCTEMBI C IOMOIIbIO
pa3IMYHBIX TPUEMOB,
pelaTh ypaBHEHUS,
HEpaBeHCTBA U
CHUCTEMBI C
MapameTpoM;

- YMEHHE CTPOUTH
rpadguku QyHKIUH,

IBBITIOJIHATH




mpeoOpa3oBaHUs
rpaukoB QPyHKITHI;
- YMEHHE
MCIIOJIb30BATh
CBOWCTBA U TpapuKu
(bYHKIMHA 17151 perIeHus]
YpaBHEHUH,
HEpaBEHCTB U 3aJ1a4 C
rmapameTpamu;

- YMEHHE MPOBOIUTH
MCCIIeIOBAaHHE
(byHKIMH; 1300pakaTh
Ha KOOpJAWHATHOMU
MIOCKOCTU MHOYECTBA
PELLIECHUI YPaBHEHU,
HEPaBEHCTB U UX
CHCTEM, HAaXOJHTh
ACUMIITOTHI rpaduka
(byHKIHH;

- YMEHHUE BBIYUCIIATH
MPOU3BOIHBIE CYyMMBI,
MPOU3BEICHNUS,
"YacTHOTO U
KOMITO3ULIUHU (PYHKIIHHA,
HAXOJIUTh YpaBHEHHE
KacaTeJIbHOU K
rpaduky GyHKIHH;

- YMEHHE MPOU3BOIUTH
aprMeTHIECKHE
ENCTBUSA C
KOMIUIEKCHBIMU
HHCIIaMU, IPUBOJIUTD
MPUMEPBI
MCIOJIb30BAHUS
KOMIUIEKCHBIX YHCET,;

- YMEHHUE HaXOJIUTh
BEPOSITHOCTH COOBITHI
C UCIIOJIb30BaHUEM
rpauIecKux METOIOB,
MPUMEHSITH IS
peleHus 3aaa4u
(bOpMYJIBI CIIOKEHUS U
YMHOXECHHS
BEPOATHOCTEM,
(hbopmyITy OJTHOM
BEPOSTHOCTH, (HOPMYITY
bepnynnu,
KOMOMHATOPHBIE
(bakTel 1 hopMYyIIHI,
OLIEHUBATh
BEPOSTHOCTH pEaJIbHBIX
COOBITHIA;




- YMEHHE MPUMEHSTh
CBOICTBA
FEOMETPUUYECKUX
buryp,
CaMOCTOSITETTEHO
(hopMyIupOBaTh
OTIpeIeTICHUS
M3ydaeMbIX puryp,
BBIIBUTATh THITIOTE3bI O
CBOWCTBaxX U
MpU3HAKAX
rEOMETPUUYECKUX
(buryp, 000CHOBHIBATH
MM OIIPOBEPTaTh UX;
- YMEHHE MPOBOUTH
KJ1accu(PUKaIuio
(buryp 1o pa3Iu4HbIM
MPU3HAKAM, BBITTOTHSTE
HE00XO0INMBIE
TOTIOTHUTEIILHBIC
MOCTPOCHHUSI, HAXOIUTh
OTHOIIIEHHUE 00BEMOB
MmoaoOHbIX (uryp;

- YMEHHE ONEPUPOBATH
MOHSATHSIMHU:

- OIIpEe/IeIICHNE,
aKcuoma, Teopema,
CJIeICTBHE, CBOMCTRBO,
MpPU3HAK,
ITOKa3aTeNbCTBO,
paBHOCUJIbHBIE
(bOopMYIHPOBKH;

- MHOXXECTBO,
MOJIMHOECTBO,
oTIepariy HaJ
MHOKECTBAMHU;

- coueTaHue,
MepecTaHOBKa, YUCIIO
COUYCTaHUU, YUCIIO
MepecTaHOBOK; OMHOM
Hrrotona;

- HaTypaibHOE YHCIIO,
[[e710€ YUCII0, OCTATOK
[0 MOMYJIIO,
palroHaIbHOE YUCIIO,
MppalMOHATEHOE
HHCII0, MHOXKECTBA
HATypaTbHBIX, EBIX,
palroHaIbHbIX,
MENCTBUTEIBLHBIX
gHCe;




- CTETICHb C LIETIBIM
[oKa3areiaeM, KOpeHb
HaTypaJIbHOU CTEIICHU,
CTETEeHb C
palMOHATIBHBIM
[OKa3aTesieM, CTeeHb
C JEUCTBUTEIBHBIM
(BEIIECTBEHHBIM)
MoKa3zareseM,
imorapudM 4yucna,
CHHYC, KOCUHYC H
TaHTE€HC
MPOU3BOJILHOTO YHCIIA;
- TOXKJIECTBO,
TOXIECTBEHHOE
rmpeoOpa3oBaHue,
YpaBHEHHE,
HEpaBEHCTBO, CUCTEMA
YpaBHEHUH U
HEPaBEHCTB,
[PaBHOCUJILHOCTH
YpaBHEHUH,
HEPAaBEHCTB U CUCTEM,
palMOHATIbHBIE,
MppaluOHATILHBIE,
MoKa3aTeJbHbIE,
CTETICHHBIE,
ilforapugmuyecKue,
TPUTOHOMETPHUUECKHE
YPaBHEHHS,
HEpaBeHCTBA U
CHCTEMBI;

- rpaduK QyHKIINH,
oOpaTtHast pyHKIuS,
KOMITO3HITUS (DYHKITHH,
muHelHast QyHKIus,
KBaJpaTH4Has
(byHKIMSA, CTeTIeHHAs
(bYHKIIHS C IIEJTBIM
roKa3zaTeseM,
TPUTOHOMETPHUUECKUE
(byHKIMH, OOpaTHBIE
TPUTOHOMETPHUUECKUE
(byHKITUY,
MoKazaTeabHas U
morapudmuyeckas
(byHKIHH;

- YeTHOCTb (DYHKIIHH,
MEePUOIUIHOCTD
(byHKITUY,
OTPaHUYEHHOCTH
byHKIUH,




MOHOTOHHOCTb
(hyHKIMH, SKCTPEMYM
(byHKIMH, HanOOJIbIICE
1 HauMEHbIIIee
BHa4YeHUs QYHKIUU Ha
MIPOMEXKYTKE;

- IIOCTIEI0BATEIbHOCTD,
aprpMeTHIecKas
Iporpeccus,
reoMeTpuyecKas
Iporpeccus,
0ECKOHEYHO
yOBIBaroIas
reoMeTpuyecKas
[IpOrpeccusi;

- HETIPEPhIBHOCTD
(byHKINH, aCUMOTOTHI
rpaduka GyHKINH,
repBasi U BTOpas
IIPOU3BOIHAS
bynximm,
[EOMETPUYECKUMN U
(bU3UIECKUN CMBICIT
[MPOU3BOIHOM,
rmepBooOpa3Hasi,
OIPEACICHHBIN
MHTErpa;

- TOYKa, Ipsimasi,
MJIOCKOCTB,
MPOCTPAHCTBO,
OTPE30K, Iy, INIOCKUI
YTOJ1, IBYIPaHHBIN
yTOJI, TPEXTPAHHBIN
yTOJI,
repeceKaronmecs,
MapajuiebHbIC U
CKpeIIHBaOIINecs
MpsIMBIE,
MapajyuieTbHOCTb U
MEePIEeHAUKYIIPHOCTD
MPSAMBIX U IIOCKOCTEM,
YTOJI MEXKTY TPSMBIMH,
YTOJI MEXKTy TIPSMOU 1
[JI0CKOCTBIO, YTOJl
MEXy TIIOCKOCTSIMU;

- MHOTOTPaHHUK,
ceueHue
MHOTOTPaHHUKA,
MPaBUIIbHBII
MHOTOTPaHHUK,
Mpu3Ma, MupamMuaa,
(burypa v mOBEpXHOCTh




BpaICHUS, IIUIHH]ID,
KOHYC, 11ap, cdepa,
pa3BepTKa
[MOBEPXHOCTHU, CEUCHUS
KOHYyCa U IWIHHIPA,
MapajuiebHbIE OCH UJIH
OCHOBAHUIO, CEYCHHE
Iapa, MmIoCKOCTb,
Kacarorasicsi chepsl,
LMIMHIPA, KOHYCA;

- IUIOIIAb (PUTYPHI,
o0BbeM purypsl,
BEJIMYMHA yTIia,
paccTosTHUE OT TOYKHU
10 TUIOCKOCTH,
paccTosiHUE MEXKIY
MPSIMBIMU, PACCTOSTHHE
MEXTY TUIOCKOCTSIMH,
Momaab chepsl,
MUIOIIAb TOBEPXHOCTH
MAPaMHU/IbI, TIPU3MBI,
KOHYCa, IWIMHIPA,
o0BeM KyOa,
MPSIMOYTOJIBHOTO
rmapasuiesienunesaa,
[MAPAMHIBI, IPU3MBI,
LMIMH]IpA, KOHYCA,
rapa;

- IBIKEHUE,
rapajuIeIbHbII
MEepPEeHOC, CHMMETPHS
Ha MJIOCKOCTH U B
MPOCTPAHCTBE,
MOBOPOT,
rmpeoOpazoBaHue
Mo100Ms, IT0IO0OHBIE
urypsr;

- IPSIMOYTOJIbHAS
CUCTeMa KOOpJUHaT,
BEKTOP, KOOPIUHATHI
TOYKH, KOOPJMHATHI
BEKTOpa, CyMMa
BEKTOPOB,
MPOU3BEICHNE BEKTOpa
Ha YHCIIO0, PA3JI0KEHHE
BEKTOpa 1o 0asucy,
CKaJsipHOE
MPOU3BECHNUE,
BEKTOPHOE
MPOU3BEACHUE, YTOII
MEX1y BEKTOPaMU;




- Clly4aiiHasi BEJIM4MHA,
pacrpeneneHue
BEPOATHOCTEM,
MaTeMaTHYECKOe
0’KUJaHUE, TUCTIEPCUs
M CTaHAApPTHOE
OTKJIOHEHHE
CITy4aifHON BEJTMYUHBI,
byHKITUN
pacrpenesneHus u
MJIOTHOCTH
[PaBHOMEPHOTO,
[OKAa3aTeIbHOTO U
HOPMaJIbHOTO
pacrpenencHun;

- YMEHUE HAXOJUTh
ACUMIITOTHI rpaduka
(byHKIUY;

- cpeqHee
apu(pMeTHYECKOE,
MeauaHa, HanOoJIbIIee
1 HauMEHbIIEE
BHA4YeHHUs, pa3Max,
mucnepcus,
CTaHJapTHOE
OTKJIOHEHUE IS
ONIHCaHMSI YUCIIOBBIX
TaHHBIX;

- YMEHHUE UCCIIE0BATh
CTATUCTUYECKUE
ITAHHBIE, B TOM YHUCIIE C
[IPUMEHEHUEM
rpaguIecKux METOIOB
M 3JIEKTPOHHBIX
CPEACTB;

- YMEHHE
MCIIO0JIb30BaTh
CBOMCTBA U3YUYEHHBIX
pacrpeieICHu 11
peleHus 3aay;

- YMEHUe
MOJIETUPOBATh
peabHbIC CUTYallUU HA
SI3bIKE MATEMATUKU;

- YMEHUE COCTABIIATh
BBIPAXKECHMUS,
YPaBHEHMS,
HEPaBEHCTBA U UX
CHCTEMBI 10 yCIIOBUIO
3aJla4uM, UCCIIE0BATh
MOCTPOCHHBIE MOJIEH
C MCIIOJIb30BaHUEM




arrmapara anreopsl,
MHTEPIPETUPOBATH
[TOJTyYECHHBIN
pe3yJbTaT;

- YMEHHUE CTPOUTH
MaTeMaTHYeCKHe
MOJIETH C TIOMOLIBIO
rEOMETPUYECKUX
MOHSATUMN U BEJIUYHH,
pelaTh CBSI3aHHBIE C
HUMH MMPAKTHUYECKUE
3aJlayM; COCTaBIISTh
BEPOSTHOCTHYO
MOJIEb U
MHTEPIPETUPOBATH
[MOJTy4YEeHHBII
pe3yJIbTaT;

- YMEHHE pelaTh
MPUKJIaJHbIE 3a1a41
CpeaCcTBaMH
MaTeMaTH4eCKOIro
QHAIM3a, B TOM YHCIIE
COLIMATIbHO-
BKOHOMMUYECKOTO U
(bHU3UIECKOTO
xapakTepa

- YMEHHE
MCIIO0Ib30BaTh
TEOPETHKO-
IMHOKECTBEHHBIN
armapart JJsl ONUCaHus
[pEATBHBIX IIPOLECCOB Y|
SIBJICHUW U NPU
peleHuy 3a1a4, B TOM
gHCIie U3 APYTUX
y4eOHBIX PEMETOB;
- yMEHHE IPUMEHSTh
KOMOWHATOPHBIE
(haKTBI U pacCyXICHUS
TS peleHus 3a/1a4;

- YMEHHE
MCII0Ib30BaTh
MPU3HAKU AETUMOCTH,
HAUMEHBIINNA OOLIHiA
NenuTeNnb U
HaMEHbIIee o0IIee
KpaTHOE, aJITOPUTM
EBknuna npu peieHuu
3ajia4; 3HAKOMCTBO C
pa3TMYHBIMU
MO3UIIUOHHBIMHU
CUCTEMaMHU CUMCIICHUS;)




- YMEHHE MPUMEHSTh
YPaBHECHHS,
HEPaBEHCTBA, UX
CHCTEMBI JIJISl pEIICHUS
MaTEeMaTHYECKUX 3a7adl
M 33124 U3 pa3InIHbIX
oOiacTeil HayKH u
[peaTbHOM KU3HU;
YMEHHE HCIOJIb30BaTh
rpadguku QyHKIUN 115
M3YYCHHSI IPOIIECCOB U
BaBUCUMOCTEHN MpHU
peleHuy 3a1a4 u3
MPYTUX YUECOHBIX
MPEeIMETOB U U3
[peaTbHOM KU3HU;

- YMEHHUE BBIpAXKaTh
(bopmynamu
BaBUCUMOCTH MEXKILY
BETTMYUHAMU;

- YMEHHUE
MCIOJIb30BaTh
MPOU3BOIHYIO IS
MCCIICTOBAHUS
byHKIMHA, 115
HAXO0XICHUS
HAMITYYIIeT0 PEeIICHUS
B MIPUKJIAIHBIX, B TOM
HHCIIe COMANTBHO-
PKOHOMHYECKUX H
(bU3MYeCcKUX 3a1adax,
IS OTIpeIeIIeHUSI
CKOPOCTH M YCKOPCHHS
HAXOIUTH IIOMAIH U
00BEeMBI GUTYp C
MOMOIIBIO0 UHTETpaIa;
MPUBOANUTH TIPUMEPHI
MaTEeMaTH4eCKOTrO
MOJICIIMPOBAHUS C
[TOMOIIBIO

mud pepeHnnanTbHbIX
YPaBHEHUU;

- 3HAKOMCTBO C
MOHATHSIMU: 3aKOH
OOMIBIINX YHCE,
METOIbI BHIOOPOYHBIX
MCCIICIOBAHNH;

- YMEHHE MPUBOIUTH
MPUMEPHI POSIBIICHHS
BaKOHA OOJBIINX YHCE
B IPUPOIHBIX U




0OI1IECTBEHHBIX
SIBIICHUSX;

- YMEHHE
MCIIOJIb30BaTh MPU
peleHuy 3a1a49
M3ydeHHbIE (aKThl U
TEOPEMBI
MIaHUMETPUH;

- YMEHHE OIIECHUBATh
pa3Mepbl 0OOHEKTOB B
OKpYKaroIIeM MUPE;

- YMEHHE CTPOUTH
ceueHHe
MHOTOTpaHHUKA,
M300paxarh
MHOTOTpaHHUKH,
(burypsr u
MOBEPXHOCTHU
BpAIlIEHUS, UX CEUCHUS
B TOM YHUCIIC C
[TOMOLIBIO
PIIEKTPOHHBIX CPE/ICTB;
- YMEHHE pacro3HaBaTh
paBHbIE U TIOJOOHBIE
(buUrypbl, B TOM YHUCJIC B
MPUPOJIE, UCKYCCTBE,
APXUTEKTYpe; yMEHUE
MCIIOJIb30BaTh
reoMeTpUUYECKUe
OTHOIICHUS, HAXOAUTh
reoMeTpUUYECcKre
BEJIMYMHBI (JTHHA,
yTOJ1, TUTOIIA/1b, 00beM
MPY PEIICHUN 33]a4 U3
MPYTUX YIEOHBIX
MPEeIMETOB U U3
[peaTbHOM KU3HU;

- YMEHHE
MOJIETTUPOBATh
peanbHbIe CUTYalluH Ha)
SI3bIKE MaTEMATHKU;
COCTaBJISTh
BBIpAXKCHMUS,
YpaBHEHUS,
HEpaBEHCTBA U UX
CHCTEMBI 110 yCIIOBHIO
BaJlauM, UCCIIE0BATh
[MOCTPOCHHBIE MOJCIN
C MCTIOJIb30BaHUEM
arrmapara anreopsl,
MHTEPIPETUPOBATH
[TOJTYYEHHBII




pe3yNbTaT; CTPOUTH
MaTeMaTHYeCKHe
MOJIEJIH C MTOMOIIIbIO
rEOMETPUUYECKUX
MOHSATUMN U BEJIUYHH,
pelaTh CBSI3aHHBIE C
HUMU TPAKTHYECKUE
BaJlauM; yMEHUE
COCTaBIISTh
BEPOSTHOCTHYIO
MOJIEIh U
MHTEPIPETUPOBATH
[TOJTy YEHHBII
pe3yJbTaT;

- YMEHHUE periaTh
MPUKJIaJHbIE 3a1a41
CpelicTBaMH
MaTeMaTU4eCKOro
aHaJIM3a, B TOM YHCIIie
COLIMAJIbHO-
BKOHOMHYECKOTO 1
(bu3nvecKoro
XapakTepa,

- YMEHUE BBIOMpAThH
TOIXOISIIIIAI METO
IUISE peIlieHus 3a/1a4H;
MOHMMAaHHe
BHAYUMOCTHU
MaTEeMaTHKHU B
M3YYCHHUH TTPUPOTHBIX
M 0OIIECTBEHHBIX
[POLIECCOB U SIBJICHUI;
- YMEHHE pacro3HaBaTh
MPOSIBIICHUE 3aKOHOB
MaTEeMaTHKHU B
MCKYCCTBE, YMEHUE
[PUBOJIUTH IPUMEPHI
MaTeMaTHYECKHIX
OTKPBITUIA POCCUUCKON
1 MUPOBOM
MaTeMaTH4eCKOU
HAYKU

- YMEHHE
(bopmyaHpoBaTh
oOpaTHOE 1
MIPOTUBOMOJI0KHOE
YTBEpXKACHHE,
MPUBOIUTH TPUMEPHI U
KOHTPIIPUMEDBI,
MCIIOJIb30BaTh METO]]
MaTeMaTH4eCKOU
MHIYKIIVH;




- YMEHUE MPOBOANTD
oKa3aTesbHbIE
paccyXIeHus mpu
peleHuy 3ajad,
OLIEHUBATh
ITOrMYECKYI0
MPaBHJILHOCTH
PaCCyXICHUI;

- YMEHHE
MCIIOTh30BaTh IPauKH
byHKIUH st
M3Y4YEeHHUsI IPOLIECCOB U
BaBUCUMOCTEHN IIPU
peleHuy 3a1a4 u3
NMPyTUX y4eOHbBIX
MpeIMETOB U U3
[pEabHOM KU3HU;
BBIpaXXaTh GOpPMyJIaMu
BaBUCHUMOCTHU MEXTY
BETTMYUHAMU;

- YMEHHE TpapuIeCcKu
MCCIIEI0BATh
COBMECTHBIE
HAOJIIOICHUS C
[TOMOUIBIO AHATrPaMM
pacceuBaHUs U
IMTMHEMHON perpeccuu;
- YMEHUE OLICHUBATh
pa3Mepbl 0OHEKTOB B
OKpY’KaloIIeM MHpE;

- YMEHHE CTPOUTH
ceueHHe
MHOTOTpaHHUKA,
M300paxarh
MHOTOTpaHHUKH,
(burypsr u
[MOBEPXHOCTHU
BpAILCHUS, X CCUCHHS
B TOM YHCIIE C
MOMOILBIO
PIIEKTPOHHBIX CPE/ICTB;
- YMEHHE
MOJIETTUPOBATh
peanbHbIe CUTYalluH Ha)
SI3bIKE MaTEMaTHKH,
COCTaBJISTh
BBIPAXKCHMUS,
YpaBHEHUS,
HEpaBEHCTBA U UX
CHCTEMBI 10 yCIIOBUIO
BaJlauM, UCCIIE0BATh
[OCTPOSHHBIE MOJIEIH




C UCIIOJIb30BaHUEM
armapara anreophl,
MHTEPIPETUPOBATH
[MOJTYy4YECHHBII
pe3yJbTaT;
- YMEHHE CTPOUTH
MaTeMaTHYECKHE
MOJICTTH C TTOMOIIBIO
FEOMETPUUYECKUX
MOHATUHN 1 BEJIWYHH,
pelaTh CBSI3aHHBIC C
HUMH MTPAKTHIECKUE
BaJIauu;
- YMEHHE COCTaBJISATh
BEPOSITHOCTHYIO
MOJIEIb 1
MHTEPIPETUPOBATH
[TOJTyYEHHBIN
pe3ynbTarT;
- YMEHHE MPUMEHSTh
YpaBHEHUS,
HEPaBEHCTBA, UX
CHUCTEMBI JIJIsl PEIICHUS
MaTeMaTHYECKHUX 3a/1aY|
M 3a/1a4 U3 Pa3InIHBIX
oOiacTeil HayKu U
[peaTbHOM KU3HU;
- YMEHHE
MCIIOJIb30BATh
[IPOU3BOIHYTO JIJIst
MCCIICIOBAHUS
byHKIUH, 1715
HAX 0K ICHUS
HAMTYYIIIETO PeIICHUs
B MPUKJIAJTHBIX, B TOM
MUCIIe COIMAIbHO-
BKOHOMHUYECKUX
Bajayvax;
- 3HAKOMCTBO C
[MOHSATUSMH: 3aKOH
OOJIBIINX YKCE,
METO]TbI BHIOOPOYHBIX
MCCIIEIOBAHUI; YMEHUE
[IPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA
0OJIBIIIMX YKCEIl B
MPUPOIHBIX U
0OIIIECTBEHHBIX
SIBIICHUSX
- YMEHHE
MCII0Th30BaTh MPH
CIICHUH 3a]1a4




M3y4eHHBIC (PaKThl U
TEOpPEMBI
[TAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl
00BEKTOB B

OKpYy KaroIleM MUPE;
- YMEHHE
MOJIETTPOBATh
peanbHbIe CUTYalluH Ha)
SI3bIKE MATEMATHKU;
COCTaBJISITh
BBIPAXKCHMUS,
YpaBHEHUS,
HEpaBEHCTBA U UX
CHUCTEMBI 110 YCIIOBUIO
BaJlauM, UCCIIE0BATh
[MOCTPOEHHBIE MOJIETU
C CIIOJIb30BAaHUEM
armapara aireopsl,
MHTEPIPETUPOBATH
[MOJTy4YEeHHBII
pe3ynbTaT; CTPOUTH
MaTeMaTHYeCKHe
MOJIEJIH C MTOMOIIIbIO
rEOMETPUUYECKUX
MOHSATUMN U BEJIUYHH,
pelaTh CBSI3aHHBIE C
HUMU TPAKTHYECKUE
3aJlayM; COCTaBIISTh
BEPOSITHOCTHYIO
MOJIEb U
MHTEPIPETUPOBATH
[MOJTy4YEeHHBII
pe3ynbTaT; peuaTh
MPHUKJIaHbIE 3a/1a41
CpelCTBaMH
MaTeMaTH4eCKOIro
QHAIN3a, B TOM YHCIIE
COLIMATILHO-
BKOHOMHUYECKOTO U
(bU3UIECKOTO
XapakTepa;

- YMEHHE BBIOUPATh
[TOAXOISIIIIUI METO
IS pellieHus 3a/1auH;
MOHUMAaHUE
BHAYUMOCTHU
MaTEMaTHKU B
M3Y4YEHUH MTPUPOIHBIX
[POLIECCOB U SIBJICHUI;
YMEHHE MPUBOIUTH
[PUMEPBI




MaTeMaTUYeCKUX
OTKPBITUHA POCCUUCKON
1 MUPOBOM
MaTeMaTH4eCKOU
HAYKHU

5.2 TunoBbie KOHTPOJIbHbIE 32JaHUS WIH MHbIE MATEPHAJIbI
5.2.1 OueHoYHBIE CPEICTBA NPH TEKylIeM KOHTPOJIe

JUnst TeKymero KOHTPOJS 1O TeMaM JUCIUIUIMHBI HCIIOJIb3YETCs OMpPOC B YCTHOW WK
IMCbMEHHOU
CaMOCTOSITENIbHON PabOThI 00YYaAIOIIUXCSL.

I[IpumepHasi TeMaTHKa KOHTPOJbHBIX BONPOCOB /UISl YCTHOIO MJIM NMHCHBMEHHOIO

ompoca

9]

10.

11.

12.

13.

14.

15.

16.

dbopmax, TpoBepKa TNPAKTUYECKUX M TMPOBEPOUYHBIX paboT, MpOBEpKa

Ompenenenne (ynkuu. Crocobbl 3amanus (pyHkuu. OCHOBHBIE CBOWMCTBA
GbyHKIMH.

Omnpenenenne apuMEeTHUIESCKOTO KOPHsI. 3alUIITUTE CBOMCTBA KOPHEH.
Onpenenenue nokazaTenbHOU (yHKIMH, ee rpaduk. CBOHCTBAa MOKa3aTEIbHOM
GbyHKIIH.

Onpenenenue norapudma. 3anumuTe cBoicTBa iorapudma.

Omnpenenenue norapupmuueckoir Qynknuu. M3o0pasute ee rTpaduyueck.
CoiicTBa norapudmuyeckoit GyHKINU.

OmpeneneHne TPUTOHOMETPpUUYECKHX (QYHKIHMK ocTporo yria. (OCHOBHBIE
TPUTOHOMETPUUECKHE TOKIECTBA.

®opmynsl  guddepeHIUpoOBaHUS  dJIEMEHTApHBIX  (QYHKIMKA,  MpaBuja
Qg QepeHIMpPOBaHUSI.

Omnpenenenue To4eK SKCTpeMyMa (PYHKIIMH, KPUTHUECKUX TOUEK MEPBOTO poja.
[Ipy BBIMOTHEHHH KAKOTO YCIOBHS KPUTHYECKAas TOYKa MEpBOro pojaa Oynaer
TOYKOM 3KCTpeMyMa?

Paznmuume mOHATHH «MakKCUMyM» H «HauOOIbllee 3HAYCHHE (QYHKITUN»?
MuHUMYM 1 HaUMEHbIIIEE 3HAaUCHHE PYHKITUN?

@®opmyna Heiorona-Jleitbnuna. ['eomeTpuyeckuil CMBICT  OINpPEACIEHHOTO
UHTErpana.

Onpenenenne mpusmbl. @Dopmyna s  HaXOXKICHHUS IUIoOmand  OOKOBOU
MOBEPXHOCTHU MpsiMON Tpu3Mbl. DopMyra sl HAXOXKJIEHUS 00beMa MPU3MBI.
Omnpenenenue MUpaMHIbI. ®dopmyna TUTSt BBIYHMCIICHUS MOJIHOM
noBepxHocTH mHpamMuibl. Dopmyna 1uist BIYHCIEHUS 00beMa MUPaMUIbIL.
Omnpenenenue npsMOro KpyroBOro LMJIMHApA. DJNEMEHThl uiInHApa. Popmyna
1011111 OOKOBOM M TIOJTHOM MTOBEPXHOCTEH IMITMHIPA, (DOpMYJIa JIJIsl BEIYUCIICHUS
o0BeMa MUITUHPA.

Onpenenenne MpsIMOTO  KPYroBOro KoHyca. OJJeMeHThl KoHyca. dopmyna
IUIoIaa OOKOBOM M MOJHOM MOBEPXHOCTEH KOHyca, popMysia At BRIYUCICHHS
o0beMa KoHyca.

Omnpenenenue mapa, chepbl. OrTauune U obmiee dTUX AByX Ten. Dopmyna s
BBIYHMCIICHHS TUTOIIAAN TIOBEPXHOCTH cepbl, 00beMa Iapa.

Knaccudukanus coObITHH, KIACCHUECKOE OIpEEIeHUE BEPOATHOCTH. TeopeMsl
CJIO’KEHUSI U YMHOKEHHUS BeposiTHOCTE. DopMyia moTHOM BEPOSTHOCTH.

OOyuaromiemycs rpejiaraeTcs OTBETUTH Ha JIBa BOIIPOCA 10 U3yUYEHHOH TeMe.
Kputepuu onenvuBanus:
- 90-100 6anoB — MpH MPaBUILHOM U IOJIHOM OTBETE Ha JBa BOIPOCA;




- 80—89 6ayT0B — IPH MPABWIIBHOM M TIOJTHOM OTBETE Ha OJIMH M3 BOIPOCOB U HETIOJTHOM
OTBETE Ha BTOPOU;

- 60—79 GamIoB — NMpyU NMPaBUILHOM OTBETE HA OJIMH U3 BOMPOCOB MJIM YaCTUYHOM OTBETE
Ha 00a Bompoca;

- 0-59 GanoB — MpU YaCTUYHOM OTBETE TOJIBKO HA OJIMH M3 BOMPOCOB, MPH OTCYTCTBUH
IMMPpaBUJIbHBIX OTBCTOB HA BOIIPOCHI.

Ikama oneHUBaHUA

KomnuectBo 0amioB 0-59 60-79 80—-89 90-100
Ikana orieHUBaHUS 2 3 4 5

IIpoBepounas padora

[Ipu mpoBeACHUU TEKYLIEr0 KOHTPOJIA OOydYaloUIMecs BBIMONHAIOT 3aJaHHs 10 TeMaM
JUCLUTIIINHBI.

[Tpumeps! 3a1a4 U1 TPOBEPOUHON PaOOTHI:

3amanue 1. [octpouth rpaduku QyHKIMN B OJHOW CHCTEME KOOPIWHAT M BBIYUCIHUTH
I0IaaAb (GUTypsl OrpaHUYEHHON 3TUMH rpaduKaMHu.

3aganue 2. PemuTh CUCTEMBl HEPABEHCTB, COJIEpXallMe JMHEMHOE M KBaApaTHOE
HEPABEHCTBA.

3aganue 3. Pemuts uppamoHaibHOE YpaBHEHHE.

3ananue 4. OnpenenuTb METOJ PELIEHUS U PEIINTD [T0KA3aTeIbHbIE YPaBHEHUS.

3aganue 5. OnpenenuTb METO PEUICHHS U PEIIUTh MTOKa3aTeIbHbIE HEPABEHCTBRA.

3ananue 6. Haiitu 3HaueHus torapu(MU4ecKux BHIPaKCHUH.

3amanue 7. OnpeaenuTb METO PEUICHUS U PEIIUTh JIOTapru(PMUIEeCcCKrne HEPaBEHCTBA.

3ananue 8. Haiftu 3HaueHUs QyHKIUI TPUTOHOMETPHUECKUX (YHKIIHHA.

3aganue 9. OnpenenuTb METOA U PEIIUTh TPUTOHOMETPUUECKHUE YPAaBHEHUS.

3anmanue 10. MccnenoBars (GyHKIMIO HA MOHOTOHHOCTD U TOUKH dKcTpemyma. IlocTpouts
rpaduk GyHKIMH 110 pe3yiabTaTaM MPOBEIECHHOTO UCCIIEIOBAHUS.

3amanue 11. Pemmts 3agaun Ha BEIYMCIICHHUE TUIOMIAN U 00beMa MHOTOIpaHHHKA.

3amanue 12. Pemmth 3aaun HAa KOMOMHAIIMN T€OMETPUIECKUX TEJl.

Ha npoBepounyto paboTy BeIHOCHTCS OT 4 110 8 3aay.

Kputepun orieHnBanus:

- 90-100 GayIoB - MU MOTHOM PEIICHUH BCEX 3a/1a4 WM TOJTYYEH OJJUH OTBET HEBEPHBII
M3-3a BBIYUCIUTENLHOM OMNOKH, HO TIPY 3TOM UMEETCs BEpPHAsl MOCJIE]0BATEILHOCTD BCEX LIAaroB
pelIeHus;

- 80—89 GamoB — npu MpaBUJIBHOM U NOJHOM peniennu He MeHee 80% 3a7a4, BO3MOKHA
OJIHA BBIYMCIIMTENbHAS OMIMOKA, HE MOBIUABIIAS HA MTOCIEI0BATEILHOCT BCEX LIIArOB PEILICHMS;

- 60—79 6an0B — Npu MPaBUILHOM U MOJHOM pelieHuu He meHee 60% 3amay;

- 0-59 GamnoB — npu pemenuu meree 60% 3amay.
KonnuectBo 6amnos 0-59 60-79 80-89 90-100

[MIkama oneHUBaHUA 2 3 4 5
IIpakTHYeckue U caMOCTOSITE/IbHbIE Pa0OThI

HpaKTI/I‘IeCKI/Ie H CaMOCTOATCIIbHBIC pa6OTI)I IMPUBCACHBI B METOAUYCCKNX YKAa3aHUAX K
MPAKTUYCCKUM 3aHATUAM U CaMOCTOATCIIbHBIM pa60TaM 10 JUCIUILIMHE «MaTeMaTHuKa.

5.2.2 OueHoYHBIE CPEICTBA MPH MPOMEKYTOUYHOM aTTeCTANMHA
Bo BTOpom cemectpe popmoii mpoMeKyTOUHOM aTTECTallUU SIBIISCTCS SK3aMEH.

Jlo MpOMEXyTOYHOW aTTeCTallMM JOMYyCKaroTcsl oOydarolluecsi, BBIMOJIHUBIINE BCE
TpeOOBaHUS TEKYIIErO KOHTPOJIS.



IK3aMeH

DK3aMeH NPOXOAMT B JBa 3Tara:

IIEPBBIM TAll - IUCbMEHHBIN

BTOPOM 3Tall - YCTHBIN.

[TuceMeHHast 4acTh SK3aMEeHa COCTOUT U3 6 337124 Mo HanboJiee 3HAYUMBIM TeMaM pabodeid
porpamMMbl. Y CJIOBHS 3aad TE€HEPUPYIOTCS B 3JEKTpoHHOW cucteme Moodle, oOydaromnuecs
0(OPMIISIFOT pelIeHHs 3a/1a4 MUCbMEHHO.

VYCTHBINM 3Tamn, COCTOUT B 3alllUTE PEIICHUH, MPEICTaBICHHBIX B MHUCbMEHHOM 4acTH, a
TaK)Ke OTBETE Ha OJIMH TEOPETUUYECKUN BOIPOC.

[IpumepHas TemMaTuKa BOIPOCOB, BBIHOCUMBIX Ha SK3aMEH:

1.
2.

SN

10.

1.

12.

13.

14.

DOneMeHTapHbIe QYHKINHU, UX Tpa(UKH, OCHOBHBIE CBOMCTBA.

Ompenenenne  apudmerndeckoro KopHs. CoiictBa kopHed. [Ipumepsr
IIPUMEHEHHUsI CBOMCTB KOPHEM.

Omnpenenenue norapudma. CroiicTsa morapudma. [Tpumeps npuMeHEHUST CBOWCTB
JorapugMoB.

OmpeneneHne TPUTOHOMETPUUYECKHX (QYHKIHMA ocTporo yria. (OCHOBHBIE
TPUTOHOMETPUYECKUE TOXAeCTBA. [[puMepsl MpUMEHEHUs TPUTOHOMETPUUECKHUX
TOXJECTB.

[TpaBuna quddepeHnnpoBaHms], IPUMEPHI UX UCTIOIH30BAHUSI.

I'eomerprueckuii 1 GU3NIECKHUI CMBICT TIPOU3BOTHOM, TPUMEPHI.

Omnpenenenue ToUeK dKCTpeMyMa (YHKIHH, KPUTUYECKHX TOUYEK MEPBOTO poja.
VYcnoBue mpu KOTOPOM KPUTHUYECKAss TOYKAa NEPBOrO poAa SABISIETCS TOYKOU
JKCTpEMyMa.

JlocTaTouHblii MpU3HAK BO3pAacTaHWs MW yObIBaHUS (QYHKIUU. AJTOPUTM
UCCIIeIOBaHMS (PYHKIIMHM Ha HHTEPBAJILl MOHOTOHHOCTH M TOYKH SKCTPEMyMa.
Ompenenenue omnpeneneHHoro wuHterpana. ®opmyna Herotona-Jleitoaua.
I'eomeTpuyeCcKnii CMBICI ONPEAEICHHOTO UHTETpaIa.

Omnpenenenne mnpusmbl. Dopmyna g  HAXOXKIACHUS IUIOMAAM  OOKOBOM
MOBEPXHOCTHU MPsIMON Tipu3Mbl. Dopmyra ISl HAXOXKJIEHUS 00beMa MPU3MBI.
Onpenenenue MUPAMUJIBI. dopmyna TU1st BBIYMCIICHUS MOJTHOMN
MOBEpXHOCTU THpaMupl. Dopmyna it BEIYHCIEHUS 00beMa MUPAMUIBI.
Onpenenenne TpsIMOro KpyroBOro HWIMHApA. DiieMeHThl nuiuHapa. Gopmyna
TUTOIIA OOKOBOH U MOJTHON MOBEPXHOCTEN HMIIMHAPA, GOopMyIIa sl BBIYHCICHHS
o0beMa UJIMHIpA.

OmnpeneneHne NOpsAMOro KpyroBoro KoOHyca. OJIEMEHThl KoHyca. Popmyna
IO OOKOBOM M TIOJTHOM TOBEPXHOCTEH KOHYyca, GopMyJa I BEIUYUCICHUS
o0beMa KOHyca.

Omnpenenenue mapa, chepol. Paznuune stux aByx ten. @opmyra 11 BEIYUCICHUS
TUTOIIAIN TOBEPXHOCTH Cephl, 00beMa Imapa.

[IpumepHbie 3a1aHUS:

3ananue 1. Pemuth HppalvoHaJIbHOE YpaBHEHHE.

3amanue 2. HaliTu 3Ha4eHHE TPUTOHOMETPUIECKON (YHKITUH.

3ananue 3. Pemnth orapupMuieckoe HEpaBeHCTBO.

3amanue 4. MccnenoBarh GyHKIIUIO C TIOMOIIBIO TPOU3BOTHOM.

3aganue 5. BeruucnuTh miomans GUrypsl.

3amanue 6. Berauciauts miomanb (00beM) reOMETpUUYECKOTo Tea.

Kpurepun onieHuBaHus:

90-100 6anaoB — MpU MPABUIBHOM H IOJHOM OTBETE Ha BOIPOC, YBEPEHHOM BJIAJICHUH
TEPMHHOJIOTHEH, TPABIIILHOM pEeIIeHHH U 0)OPMIICHHUN BCEX 3a/IaHUM;

80—89 GamToB — Mpu NMPaBUILHOM U ITOJTHOM OTBETE Ha BOIPOC, MPABMWIIBHOM PEUICHUN U
0 OpPMIICHUN YETHIPEX 3aJaHHUI WM MPABUIHBHOM PEIICHUH 1 0()OPMIICHUH BCEX 3aaHMUIA;



60—79 6ai10B — MPU HEMOJIHOM OTBETE Ha BOMPOC, MPABMIBHOM PEIICHUH B 0()OPMIICHHH
HE MEHEE TPEX 3aJaHUl;

0-59 GannoB — MpU HEMOJHOM OTBETE Ha BOIMPOC, MPABUILHOM PEIICHUH U 0(hOPMIICHHH
MEHEe TPEX 3a1aHUM.

[IIkama oneHUBaHUA:
KomunuectBo 6amioB  0-59 60-79 80-89  90-100

[lxana oueHUBaHUs  HEYIOBIECTBOPUTEILHO YAOBJIETBOPUTEIBHO  XOPOILIO OTJIMYHO

5.2.3 MeToanueckue MaTepUuaJibl, ONpeaessiioniue npoueaypbl OleHNBAHUA 3HAHUH,
YMeHHIi, HABHIKOB W (WJM) ONbITA [JeATeJbHOCTH, XapaKTePHU3YKWIHEe ITANbI
¢dopmupoBaHus KOMIIETEH NI

[Topsimox opraHu3aluy MPOBEIEHUSI TEKYIIET0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTalluu
npezcrasieH B [1o0keHUN 0 IPOBEIEHUH TEKYIIET0 KOHTPOJIS U MPOMEXYTOYHOH aTTecTalllu
00ydJaronuxcs, OCBaMBAIOIINX 00pa30BaTEIbHBIC MPOTPAMMBI CPEIHETO MPO(ECCHOHATLHOTO
oOpazoBanus B (Quuuane (eaepaJbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIETO 0Opa3oBanus « Ky30acckuii rocy1apcTBEHHbBIN TeXHUUECKHUI yHUBepcuTeT umeHu T.D.
I'opbaueBay B r. MexaypedeHcKe.

6. Unble cBeqeHNs M (MJIM) MATepPHAJIbI

IIpu ocymecTBieHUH 00pa30BATENBHOTO IpOIEcca MNPUMEHSETCAd TpPaAUIMOHHAS
TEXHOJIOTH C UCII0JIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEACTB U HHTEPAKTUBHBIX METOOB.
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