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1. O6mas xapakTepucTuka padoueii NporpaMMbl JMCUUILTAHBI
1.1 MecTo AUCHMILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

VYuebHast qucuuiuinHa « MaTeMaThkay sBiseTcs: 0053aTelIbHON 4acThI0 00111e00pa30BaTEeIbHOTO
[IMKJIa OCHOBHOM 00pa3oBaTeIbHOM mporpaMmMbl B cooTBeTCTBUU ¢ DI'OC 1o crnennanabHOCTH
27.02.07 «YnpaBiaeHre Ka4eCTBOM MPOAYKLIMH, IPOLECCOB U YCIYT (110 OTPACIISIM )».

VYyeOnas qucuumiuHa «MaTemaTrkay odecrednBaeT (pOpMUPOBAHUE OOIINX KOMIIETEHLUHN 1O
BceM Bugam nesarenbHocTd @I'OC no cnenmansHoct 27.02.07 «YnpaBieHre KaueCTBOM
MIPOJTYKIIMH, TIPOIIECCOB M YCIYT (TI0 OTPACIISIM)».

1.2 llesapb n muIaHUpyeMble Pe3yJabTAThI 0CBOEHHUS IMCUMILIUHBI, COOTHECEHHBIE C
IUIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTe/JbHOMH MPOrpaMMbl

OcBoeHUE TUCIUIIIMHBI HAMPaBIICHO HA (OPMHUPOBAHUE:

OK 07 ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOLIEH CPElIbl, pecypcocOepekeHHIO,
NPUMEHSTH 3HaHUS 00 U3MEHEHUH KIIMMaTa, IPUHLIUIIBI OEPEKITMBOIO POU3BO/ICTBA,

3 HEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYALUAX

JInuHOCTHBIE pe3yabTaThl: HAIMYME MOTUBALIMHN K OOYUEHUIO U JINYHOCTHOMY Pa3BUTHIO;
LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEHN MO3ULIMH JMYHOCTH Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickoint denepannu, HCTOPUYECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX TPaAULUi, (OPMUPOBAHUE CUCTEMbI 3HAUUMBIX IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIILIMOHHOI'O MUPOBO33pEHUS, IPABOCO3HAHMSI,
HKOJIOTUYECKOM KyJIbTYpBbl, CHOCOOHOCTH CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE [IIaHbI
MertamnpeamMeTHbIe pe3yIbTaThl: OCBOSHHBIE 00YYAIONTMMHCS MEXKITPEIMETHBIC TOHATHUS U
YHHMBepcaibHble YdeOHbIe IeHCTBUS (PEryIsATUBHBIE, T03HABATENIbHBIE,
KOMMYHHUKaTHUBHBIE)

CIOCOOHOCTh UX UCIIOJIb30BAHUS B TIO3HABATEIILHOW U COLIMATIBHOMN MPAKTHKE;
OBJIa/ICHUE HAaBbIKAMH y4eOHO-HUCCIIEI0BATENBCKOM, TPOSKTHON M COLMATBHOM
JIeSATEIBHOCTH

[IpenMeTHbIEC pe3yNbTaThl: YMEHHE UCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH anmapar
JJI1 OMMUCAHUSA PCAJIbHBIX ITPOLCCCOB U SIBJIEHUU U Ipu pCUICHUHA 3aJia4, B TOM YUCJIC U3
JIPYTUX y4eOHBIX MPEAMETOB;

YMCHUC IMPUMCHATH YPABHCHU S, HCPABCHCTBA, UX CUCTEMBI AJId PCUICHUA
MaTeMaTHYeCKHX 3aJ[ay U 3ajla4 U3 pa3IMuHbIX 00JacTel HAyKH U peallbHOM JKU3HH;
YMCEHHUEC HUCITOJIb30BAaTh NPOU3BOIHYIO IJI UCCIICAOBAHUA (bYHKHHﬁ, JJI1 HAXOXACHUA
HAWIYYILEro PEeleHUs B MPUKIIATHBIX, B TOM YHCIIE COIIMAIbHO-9KOHOMHUECKHX 3aJauax;
yMeHHUe TpauuecKy UCCIIeJ0BATh COBMECTHbIE HAOMIOACHHUS C TIOMOIIBIO JUarpaMM
paccenBaHMs U JINHEWHOU PETPECCUN;

3HaKOMCTBO C MOHSATHSAMU: 3aKOH OOJBIINX YUCEI, METOIbI BHIOOPOYHBIX UCCIIETOBAHUM;
YMEHUEC MMPUBOJUTE NPUMEPHI IIPOABIICHHA 3aKOHA OOJIBIIINX YHUCENT B IMPUPOJHBIX U
OOIIIECTBEHHBIX SBICHUSX;

YMEHHUEC HUCITOJIB30BATh IPHU PCIICHHUU 3aJa4 U3YYCHHBIC (baKTBI " TCOPEMBI IINITAHUMCTPHHU,
YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHPE;

yMEHHE pacro3HaBaTh paBHbIE U MOI00HBIE PUTYPBI, B TOM YUCIIE B IPUPO/IE, UCKYCCTBE,
APXUTCKTYPC, YMCHHUC UCIIOJIB30BATh TCOMCTPUICCKUC OTHOMICHUA, HAXOAUTH
T€OMETPUUYECKHUE BEJIMUMHBI (JIJTMHA, YTOJI, TUIOMIAh, O0BEM) MPU PEIICHUH 3a7a4 U3
JPYTUX y4eOHBIX IPEAMETOB U U3 PEATBbHOM KU3HH,

yMEHHE MOJIEIMPOBATh PealibHbIE CUTYAlIUU Ha SI3bIKE MAaTEeMAaTHUKH; COCTABIISITh
BLIpAXXCHH:A, YPABHCHMA, HCPABCHCTBA U UX CHUCTCMBI 110 YCJIIOBHUIO 3aaa4H, UCCIICA0OBATh



IIOCTPOEHHBIE MOJIEJIN C MCTIOJIb30BAaHUEM allliapara ainreOpbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT; CTPOMTh MATEMAaTUYECKUE MOJEIIN C IIOMOILBIO T€OMETPUUECKUX
MIOHATUM U BEJIMYMH, pELIaTh CBA3aHHBIE C HUMM IPAKTUYECKUE 33]1a4U; COCTABIIAThH
BEPOATHOCTHYIO MOJZIEIb M1 MHTEPIPETUPOBATH NIOJyUYEHHBIN PE3YyJIbTAT; pelIaTh
MIPUKJIAJHBIE 331491 CPEACTBAMU MAaTEMAaTHYECKOI0 aHAJIN3a, B TOM YUCIIE COLUAIIBHO-
HKOHOMHUYECKOTO U (PU3UUECKOTO XapaKTepa;

yMEHHE BBIOMPATh NOIXOIAIINA METOI JJIsl PEellieHus 3a]jaul; TOHUMaHUe 3HAYUMOCTHU
MaTE€MAaTUKU B U3YYCHUU IIPUPOIHBIX IIPOLIECCOB U SIBJIICHUN; YMEHHUE IPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKOW U MUPOBOM MaTeEMaTHYECKON HAYKH

OK 1 BeiOupats crioco0Osl perieHus 3a1a4 npoheccuoHaIbHON AeITeIbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

JInuHOCTHBIE pe3yIbTaThl: TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U
CaMOOIIPEIEJICHUIO;

HaJINYME MOTUBALMU K 00yUEHHIO U TUYHOCTHOMY Pa3BUTHUIO
MeTtanpeameTHble pe3yabTaThl: OCBOEHHbIE 00YYaIOIUMUCS MEXIPEIMETHBIE IIOHATUS U
YHUBEpCaJIbHbIC YueOHbIE 1eHCTBUS (PEryIsITUBHBIE, I03HABATEIILHbIE,
KOMMYHHKaTHBHbIE)

CIOCOOHOCTh UX UCIIOJIb30BAHUS B TIO3HABATEIILHOW U COLIMATILHOMN MPAKTHKE;
TOTOBHOCTb K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOM
JeSITeIbHOCTH, OPTaHU3aAIMH yUeOHOT0 COTPYTHHUUYECTBA C MeJarorn4eCKUMU
pabOTHUKAaMU M CBEPCTHUKAMU, K YYACTHIO B IOCTPOEHUHU HUHIMBUYaJIbHOM
00pa30BaTeIbHON TPAEKTOPUH

[TpenmeTHBIE pe3yIbTATHI: YMEHUE PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3JTUYHBIX IPUEMOB, PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
apaMmeTpom;

yYMEHHUE CTPOUTh rpaduku (HyHKIMNA, BHITOIHATH IPeoOpa3zoBaHus TpapuKoB (yHKIIHIA;
YMEHHE HUCII0JIb30BaTh CBOMCTBA U rpadUKu GYHKIIUH sl pelieHns ypaBHEHUH,
HEPaBEHCTB U 3ajiay C apaMeTpaMu;

YMEHHE TIPOBOJMTH UCCIeIoBaHue (YHKIIMN; N300paKaTh HA KOOPIUHATHOW TUIOCKOCTH
MHOXECTBa PELICHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM, HAXOIUTh ACUMITOTHI
rpaduka QyHKINU;

YMEHHE BBIYHCISATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UITUH
GbyHKIUI, HAXOIUTh YpaBHEHHE KacaTeJIbHOU K rpauKy QpyHKINU;

yYMEHHE MPOU3BOJUTH apu(MeTHUECKUE IEHCTBUS ¢ KOMITJIEKCHBIMH YHCIaMH, IPUBOJIUTh
MIPUMEPHI HCTIOTB30BAHUS KOMILIEKCHBIX YHCET,

YMEHHE HaXOUTh BEPOSTHOCTH COOBITUH C NCIOIb30BAHNUEM IPa)UIECKUX METOJIOB,
MPUMEHSTH JUTS PEICHUs 3a7a9 (OPMYIIBI CIIOKESHUS U YMHOKCHHUS BEPOSITHOCTEH,
¢dbopmyy nonHoi BeposTHOCTH, hopmyny bepHynu, komOuHAaTOpHBIE (PAKTHI U
(bopMyJIBI, OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;

YMEHHE PUMEHSATh CBOWCTBA T€OMETPUUECKUX (PUTYpP, CAMOCTOATENBHO (POPMYINPOBATH
oIpeieNeHns U3yyaeMbIX (QUryp, BBIIBUIaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATH UM ONIPOBEPTATH HX;

yYMEHHE MPOBOANTH KIacCU(PUKALUIO QUTYp MO pa3IMYHbIM IPU3HAKAM, BBIIOIHATh
HEO0XOIMMBIE JIOTIOTHUTENIbHBIE TOCTPOCHUS, HAXOIUTh OTHOILIEHHE 00BEMOB OJJOOHBIX

duryp



OK 2 Hcronp30BaTh COBPEMEHHBIE CPEACTBA MMOMCKA, aHAIN3a U MHTEPIIPETALNN
uHpOpMaNUU ¥ HHPOPMAIIMOHHBIC TEXHOJIOTUH IS BBITIOJTHEHUS 3a/1a4
poeCCUOHAIIBHON JeATETbHOCTH

JIMYHOCTHBIE Pe3yNIbTaThl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPEICIICHUIO;

HAJIMYUE MOTUBALIMU K OOYYEHUIO U THYHOCTHOMY Pa3BUTHUIO

MeTaHpe]IMeTHI)IC PE3YIbTAaThl: OCBOCHHBIC O6yanOHII/IMI/IC$I MCKIIPCIMETHBIC ITIOHATUA U
yHHUBEpCaIbHbIC yueOHbIE NeCTBUA (PETYyIATUBHBIC, TO3HABATEIBHEIE,
KOMMYHHKaTHBHbIE)

CIOCOOHOCTH MX MCTOJIb30BAaHUS B TIO3HABATENLHOM U COIIMATBHOM MPAKTUKE;
TOTOBHOCTB K CAMOCTOSITSIIBHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO YIeOHOMH
JESTEIbHOCTH, OpraHU3aIui Y4eOHOTO COTPYIHIUYECTBA C MeIarOrHueCKUMHU
pabOTHUKAaMU M CBEPCTHUKAMU, K YYACTHIO B IOCTPOEHUHU HUHIMBUYaIbHOM
00pa3oBaTeNbHOI TPAeKTOPUU

[IpenmeTHble pe3yabTaThl: YMEHUE ONEPUPOBATH MOHATUSIMU:

oIpe/ieNIeHne, akCHoMa, TEOpeMa, CIIeJICTBHE, CBOWCTBO, TPU3HAK, I0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH;

MHOYECTBO, ITOJIMHOYKECTBO, OTIEpaAIlH Ha/I MHOKXECTBAMHU;

coYeTaHue, NepPecTaHOBKa, YUCIIO COUETAHUMN, YUCIIO NTepecTaHOBOK; OuHOM HpI0TOHA;
HaTypaJIbHOE YHCII0, LIEJI0E YHCIIO, OCTATOK IT0 MOJYIIIO, PAIIHOHATIBHOE YHCIIO,
UppalMOHAILHOE YNCII0, MHOKECTBA HATYPAJIbHBIX, IEJIbIX, PALIUOHATIBHBIX,
JEHCTBUTEILHBIX YUCETT;

CTEIeHb C LEJIBIM [T0Ka3aTesieM, KOpeHb HaTypallbHOW CTETIEHH, CTENEHb C pallMOHAIbHBIM
[I0Ka3aTeseM, CTENeHb C JeHCTBUTENbHBIM (BELIECTBEHHBIM) ITOKa3aTeeM, JIorapupm
qHcia, CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YHCIIa;

TOXJIECTBO, TOXKJIECTBEHHOE IIPe00pa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA
yYpaBHEHH U HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPpPAIlOHANIbHBIC, IOKA3aTENbHBIC, CTETICHHBIE, JTOrapupMHYECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI;

rpaduk GyHKINHU, oOpaTHas GYHKINS, KOMITO3UIMS (DYHKIIHIA, JIMHEHHAS QyHKIINA,
KBaJpaTU4Has GYHKLUsA, CTeNeHHas QYHKIUA C IeTIbIM MIOKa3aTeNeM,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE TPUTOHOMETPUUECKUE (PYHKITUH,
nokasaresbHas U Jjorapudmudeckas QyHKINY;

YEeTHOCTh (PYHKIINH, IEPUOAUIHOCTD (DYHKIMH, OTPaHUIEHHOCTh (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKIHHU, HANOOJIblIee 1 HAUMEHbIlIee 3HAUCHHS
(GYHKINU Ha TPOMEKYTKE;

[0CJIe/I0BATENbHOCTD, apu(METHUECKas! IPOrPECCHsl, TeOMETPHUECKas POrpeccHs,
O0ecKOHEYHO yObIBarolIasi reoMeTpuiecKas porpeccus;

HENPEePbIBHOCTh (PYHKIINH, aCUMIITOTHI rpaduka GyHKIMH, IEpBasi U BTOpasi IPOU3BOAHAs
(byHKINHU, TeOMETPUYECKUN U (PU3HMUECKUIT CMBICIT TPOU3BOIHOM, IEpBOOOpa3Has,
OIpeieIeHHBI UHTErpa;

TOYKa, TMPsiMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyU, ITIOCKUN YTOJ, IBYTPaHHBII
yToJl, TpEXTpaHHbIi yroJl, mepeceKkaronuecs, napaielbHble U CKPEeIUBaIOIINecs
npsMble, TapAIJIETEHOCTh U NEPIIEHANKYIAPHOCTH MPSIMBIX U TNIOCKOCTEH, YTOJ MEXITy
HPSAMBIMH, YTOJ MEX1y NPSIMOM U IUIOCKOCTBIO, YTOJI MEX/y IIIOCKOCTSAMU;
MHOTOTPaHHHK, CEYeHNE MHOTOTPAHHUKA, TPABIIILHBI MHOTOTDAHHUK, TIPU3Ma,
nupamuia, Gurypa 1 HoBepXHOCThb BpalleHus, IUIUHIP, KOHYC, 1Iap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHUS KOHYCA U IIITUH/IPA, TapaJljIeNIbHbIe OCH M OCHOBAHHIO,
ceueHHe 11apa, IIOCKOCTh, Kacaroliasics chepbl, HWINHAPA, KOHYCa;

wiomaab Gurypsl, 00beM QUrypsl, BETUYHWHA YTIIa, PACCTOSTHHAE OT TOYKH 0 TUIOCKOCTH,
paccTosiHUE MEXKAY MPSAMBIMHU, PACCTOSIHUE MEXKIY TIOCKOCTSIMHU, TUIOIAAb chepsbl,



TUTOIIAb MOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCa, HWIHHAPA, 00beM Ky0a,
NPSIMOYTOJIBHOTO MapaJuIeenure/ia, TMPaMu/Ibl, TPU3MBI, IIITHHIPA, KOHYyCca, apa;
JBIDKEHUE, TTApaJlIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IpeoOpazoBanue Moao0us, NoJo0HbIe (PUTYPHI;

NPSMOYTOJIbHAS CUCTEMA KOOPIMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPIWHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA Ha YHUCJIIO, pa3iokKeHne BEKTopa 1o 6a3ucy,
CKaJIIPHOE TPOU3BEICHIE, BEKTOPHOE TIPOU3BEICHHUE, YTOJ MEXKIY BEKTOPAMU;
cllyyaiiHasi BEJIMYMHA, PacIpe/iesieHHe BEPOATHOCTEH, MaTeMaTHUECKOE OKUIaHuE,
JCTIEPCHS U CTaHAAPTHOE OTKIIOHEHHE CITyYaitHON BETMYHHBI, PYHKIIUN pacTpeaeTICHHS
U IJIOTHOCTU PAaBHOMEPHOT O, [T0KAa3aTEeIbHOI0 M HOPMAJIBHOTO pacIipe/lelIeHuil;

YMEHHE HaXOUTh aCUMIITOTHI rpaduka QyHKINH;

cpeanee apupMeTHIECKOe, MeIMaHa, HauOoJbIllee U HAUMEHBIIIee 3HAaUCHUs, pa3Max,
JCTIEPCHS, CTAaHAAPTHOE OTKIIOHEHHE JIJISI ONTMCAHUS YHUCIIOBBIX TaHHBIX;

YMEHHUE UCCIIEI0BATh CTATUCTUYECKHE JAHHbIE, B TOM YHUCIIE C IPUMEHECHHEM
rpadUUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

YMEHHUE UCIIOIb30BaTh CBOMCTBA U3YUCHHBIX pacHpee/ICHUN IS pelIeHus 3a/1a4;
YMEHHE MOJETUPOBATH PEeabHBIC CUTYAI[H HA SI3bIKE MATCMATHKH;

YMEHUE COCTABIIATH BBIPAXKECHHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
3a71a4M, UCCIEA0BATh IOCTPOCHHBIE MOIEIH C HCIIOIBb30BaHNEM allapara ajareopsl,
MHTEPIPETHUPOBATH MOJTYUYCHHBINA Pe3yibTaT;

YMEHHE CTPOUTh MaTEMATHIECKHE MOJIENN C TIOMOIIBIO TEOMETPUICCKUX MTOHITUN U
BEJIMYMH, PELIaTh CBA3aHHBIC C HUMH IIPAKTUYECKUE 3a]1a4l; COCTABIISATh BEPOSITHOCTHYIO
MO/IENTb U HHTEPIIPETUPOBATH MOTyYEHHBIN Pe3yIbTarT;

YMEHUE pelaTh NPUKIAIHbIC 331241 CPEJCTBAMU MaTEMaTHUECKOT0 aHAIIN3a, B TOM
YHCIIE COIMATbHO-?)KOHOMUYECKOTO B (PU3NUECKOT0 XapakTepa

OK 3 IlnaHupoBaTh ¥ pean30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U TINYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIBECKYIO IEITENFHOCTh B MTPO(heCcCHOHAILHON cdepe,
UCIIOJIb30BATh 3HAHMS 110 (PMHAHCOBOM TPAMOTHOCTH B Pa3JIMYHbIX KH3HEHHBIX
CUTyalusiax

JIMYHOCTHBIE PE3YJIBTATHI: TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH
CaMOOIIPEICIICHHIO;

HaJMYHe MOTUBALIMH K O0YYCHUIO U IMYHOCTHOMY Pa3BUTHIO

MeramnpeamMeTHble pe3yIbTaThl: OCBOCHHbBIE 00YYAIOLUMMHCS MEXITPEIMETHbIE TOHATHUS U
YHUBEpPCaJIbHbIE yueOHbIE AEMCTBUSI (PETYIATUBHBIE, 1I03HABATENbHBIE,
KOMMYHUKATHBHBIE)

CTIIOCOOHOCTh UX UCIIOJIB30BAHUS B TIO3HABATEIILHOW U COIIMATILHON MPAKTHKE;

OBJIaJICHUE HAaBbIKaMH y4eOHO-HMCCIIEeI0BATENbCKOM, TPOEKTHON U COLIMATIbHOM
JIEATEIILHOCTH

IIpenMeTHbIE pe3ybTaThl: YMEHHE UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmapar
JUIsl OTUCAaHMsI pEAJIbHBIX ITPOLIECCOB U SBJICHUH U IIPU PELICHUH 3a/1a4, B TOM YUCIIE U3
JIPYrUX y4eOHBIX PEAMETOB;

yMEHHE NPUMEHATh KOMOMHATOPHBIE (DAKThl U PACCYXkKIAEHUS JUIsl pelleHHs 3aa4;
YMEHHE HUCII0JIb30BATh IPU3HAKU AETMMOCTH, HAUMEHBIINUN OOLIUI 1eNUTENb U
HalMeHblIee o0IIee KpaTHoe, alropuT™M EBKinaa nmpu penieHnu 3a1a4; 3HakOMCTBO €
Pa3IMYHBIMU NTO3ULUOHHBIMU CUCTEMAaMU CUUCIICHUS;

YMEHHE NIPUMEHATh YPAaBHEHM I, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHHUS
MaTeMaTHYECKUX 3ajlay U 3ajjad U3 pa3IMuHbIX o01acTel HayKu U peaslbHOM JKU3HH;
YMEHHE HCTI0JIb30BaTh rpauku GYHKUUHN 17151 U3YUESHUs IPOLIECCOB U 3aBUCUMOCTEN Ipu
pEILIeHNN 3a7a4 U3 JPYruX YYeOHbIX IPEIMETOB U U3 pealbHOMN )KU3HHU;



YMEHHE BBIpaKaTh (POpMyJiaMH 3aBUCUMOCTH MEKIY BEINIHHAMHU;

YMEHHE UCTI0JIb30BaTh IPOU3BOAHYIO JUISl UCCIIEOBaHUS (QYHKUUH, U1 HAXOXKICHUS
HaWJIy4Ilero pemeHus B IPUKIaAHbIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKUX U
(bu3nUecKux 3a1a4ax, i ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTb IUIOIIAIN U
00BeMBI PUTYP ¢ TOMOIIBIO UHTETPaAIa; MPUBOANUTH IIPUMEPHI MATEMAaTHIECKOTO
MOJICIMPOBAHUS ¢ TOMOILBIO AU epeHInanbHbIX YpaBHEHUH;

3HaKOMCTBO C MOHSATHSAMU: 3aKOH OOJIBIINX YUCEII, METO/Ibl BHIOOPOYHBIX UCCIIEI0BAHUI;
yYMEHHUE NPUBOJUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U
OOIIECTBEHHEIX SBJICHUIX;

YMEHHUE UCIIOIb30BaTh IPU PELICHNH 33/1a4 U3Y4YEeHHBIE ()aKThl U TEOPEMBI TNIAHUMETPUH;
yMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MUPE;

YMEHHUE CTPOUTh CEYEHNE MHOTOTPaHHUKA, U300pakaTh MHOIOI'PaHHUKH, (GUTYPBI U
ITIOBEPXHOCTHU BpALICHUS, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHUE pacro3HaBaTh paBHbIE U M0JI00HBIE (GUTYPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHUE UCII0JIB30BAaTh T€OMETPUUYECKAE OTHOIIECHHUS, HAXOIUTh
reoMEeTPUUECKUE BETUUMHBI (JITMHA, YO, IUIONaAb, 00bEeM) P PEILICHUH 33]1a4 U3
JIpYruX y4eOHbIX MPEAMETOB U U3 pealbHON KU3HU;

YMEHUE MOJAECIUPOBATh PEAJIbHBIEC CUTYALMH HA A3bIKE MATEMAaTUKHU; COCTABIIATh
BBIPA)KECHMS], YPABHEHHSI, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 3a/1a4H, UCCIIEN0BATH
MOCTPOCHHbIE MOJIENIM C UCIIOJIB30BaHUEM almapara anre0pbl, HHTEPIPETHPOBAThH
ITOJIYYEHHBIN pe3yIpTaT; CTPOUTh MAaTEMATHYECKUE MOJIEIHN C IOMOILIBIO T€OMETPUYECKUX
[IOHATUH U BEJIUYMH, pELIaTh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4; YMECHUE
COCTABJISITh BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJYyYECHHBIN PE3YJIbTAT;
YMEHUE PeIlaTh IPUKIIAJHBIEC 3aa4y CPEACTBAMHA MaTEeMATUUECKOI0 aHAJIN3a, B TOM
YHCJIe COLNATbHO-IPKOHOMUYECKOTO U (PU3HUECKOT0 XapaKTepa;

yMEHHE BbIOMpaTh MOAXOAIMMN METOT AJIs peIlIeHUs 3a/1a4M; TOHUMaHHe 3HaYMMOCTH
MaTEMaTUKU B U3yUYEHUU MPUPOIHBIX M 00IIECTBEHHBIX IPOLECCOB U SIBJICHMUI;

YMEHHE pacro3HaBaTh IPOSIBJICHHE 3aKOHOB MaTEMAaTHKHU B UCKYCCTBE, YMEHHE
IIPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUN POCCUMCKON 1 MUPOBOM
MaTEMaTUYECKON HaAYKH

OK 4 DddekTruBHO B3aUMOICHCTBOBATH U padOTATh B KOJJICKTUBE U KOMAH]Ie
JIngHOCTHBIE PE3yIbTATHI: HATUYNE MOTUBAITUN K OOYUYEHHUIO U TUIHOCTHOMY Pa3BUTHIO;
LeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHEH MO3UIINH JIMYHOCTH Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH Hapoa0B Poccuiickoi denepannu, ICTOPUUECKUX U
HAI[MOHATLHO-KYJIBTYPHBIX TPAJAUIIUN, POPMUPOBAHNE CUCTEMBI 3HAYMMBIX [IECHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIIIIMOHHOTO MUPOBO33PEHHUS, TPABOCO3HAHUS,
AKOJIOTUYECKON KYJIbTYPhI, CIIOCOOHOCTU CTABUTH LIEJIU U CTPOUTD KU3HEHHBIE TTAHBI

MeranpeameTHble pe3yabTaThl: TOTOBHOCTb K CAMOCTOSATEIBHOMY IUIAHUPOBAHUIO U
OCYILECTBJIEHUIO Y4eOHOM! J€ATeNbHOCTH, OpraHU3alui y4eOHOro COTPYAHUYECTBA C
NeAarornyeCKuMu pabOTHUKAMU U CBEPCTHUKAMM, K YYaCTHIO B IOCTPOCHHUH
WH/IMBUyalbHOM 00pa30BaTeNbHOM TpaeKTOpuy;

OBJIaJICHUE HaBBIKAMU y4€OHO-NCCIIEI0BATENBCKOM, IPOEKTHON U COLMAIbHON
JIeSATEIBHOCTH

[TpenmeTtHble pe3ynbTaThl: yMeHUE (POpMyINpPOBaTh 0OPaTHOE U MPOTHUBOMOI0KHOE
YTBEPKIAECHHUE, TPUBOJUTH PUMEPHI U KOHTPIPUMEPHI, UCIOIb30BaTh METO
MaTEMaTUYECKON MHAYKLINU;

YMEHHE ITPOBOJIUTH JJOKA3aTEIIbHBIC PACCYKACHUS IIPU PEIICHNUH 3a/1a4, OLICHUBATh
JIOTUYECKYIO NPaBUIIBHOCTD PaCCyKICHUM;

YMEHHE UCII0JIb30BaTh IpaUKu PYHKUMH I U3YUYEHHSI IPOLIECCOB M 3aBUCUMOCTEN IIPU



pEILIEeHNH 3a7a4 U3 IPYrUX yYeOHbIX IPEAMETOB U U3 pealbHOM )KM3HU; BBIPAXKATh
(dbopMynIaMu 3aBUCUMOCTH MEX]ly BETUUYNHAMU;

yMEHHE rpaQuuecKky UCCiIeI0BaTh COBMECTHBIE HA0IIOIEHNUS C TIOMOILBIO TUarpaMm
paccenBaHMsI U TMHEUHOHN perpeccuu;

YMEHHE HUCII0JIb30BATh MIPH PEIICHUH 33]a4 U3yUeHHbIE ()aKThl U TEOPEMBI IIJITaHUMETPUH;
YMEHHUE OLICHUBATh pa3Mepbl OObEKTOB B OKPYKAIOILIEM MUPE;

YMEHHE CTPOUTH CEUEHHE MHOTOTPaHHHUKA, U300pakaTh MHOIOTPAHHUKH, (GUTYPHI U
[IOBEPXHOCTHU BPAILEHUS, X CEUEHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE pacro3HaBaTh paBHbIE U M0JI00HbBIE PUTYPBI, B TOM YUCIIE B IPUPO/IE, UCKYCCTBE,
apXUTEKTYpE; YMEHUE UCIIOIb30BaTh NT€OMETPUUECKUE OTHOLIEHUS, HAXOUTh
reoMeTpUYECKrEe BEIUUMHBI (JIMHA, YTOJ, IJI01adb, 00bEM) MPU PEeLICHUH 3a/1a4 U3
JPyTUX y4eOHbIX IPEAMETOB U U3 PEATbHOM KU3HH;

YMEHHE MOJEIMPOBATh PEAJIbHBIE CUTYAlLlUU Ha SI3bIKE MAaTEMAaTUKH, COCTABIISATh
BBIPAXCHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3a/1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEJIN C MCTIOJIb30BAaHUEM allllapara ainredpbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTar;

YMEHHE CTPOUTh MAaTEMaTHYECKUE MOJIETH C TOMOLIbIO0 T€OMETPUUYECKUX TTOHATUH U
BEJIMYMH, PELIATh CBSI3aHHBIE C HUMH NIPAKTUYECKUE 3a7a4H;

YMEHHE COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIPETUPOBATD MOJTyUYEHHBIH
pe3yJIbTarT;

YMEHHE peliaTh MPUKIaHbIE 3a/1a4K CPEACTBAMU MAaTEMATHUECKOI0 aHAJIN3a, B TOM
YHCIIe COLMATbHO-3KOHOMUYECKOTO U (PU3NYECKOT0 XapaKTepa;

yMEHHE BBIOMPATh NOIXOIAIINA METOI JJIs PEelIeHus 3a]jaul; TOHUMAaHUE 3HAYUMOCTHU
MaTeMaTUKU B U3YYEHUHU MPUPOIHBIX U OOLIECTBEHHBIX MTPOLIECCOB U SBJICHUIA;

yMEHHE pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMAaTHKHU B HCKYCCTBE, YMEHHE
IIPUBOJUTH PUMEPBI MATEMATHUECKUX OTKPBITUN POCCUICKOM U MUPOBOHI
MaTE€MaTHYECKOU HayKH

B pe3yabTare 0CBOEHUSI TUCHUILIMHBI 00Y4AIOIIMIACA B 0011 EeM MO0 JUCHUILIHHE 10JKeH
JIMYHOCTHBIE PE3YIIBTATHI:

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEEIICHHUIO;

- HAJIMYUE MOTHBAIIMU K O0YUEHHUIO ¥ IMYHOCTHOMY Pa3BUTHIO

- HAIMYUE MOTHBAIIMU K O0YUYEHHUIO ¥ IMYHOCTHOMY Pa3BHUTHIO;

- [IEJICHAIIPABIICHHOE PA3BUTUE BHYTPEHHEN MO3UILIMHU JIMYHOCTH HA OCHOBE JTyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEN HapoaoB Poccuiickoit denepannu, UCTOPUYECKUX U HALIMOHAIBHO-
KYJBTYPHBIX Tpaauiuii, GOpMHUPOBAHUE CUCTEMbI 3HAUUMBIX [IEHHOCTHO-CMBICJIIOBBIX
YCTaHOBOK, aHTUKOPPYILIHOHHOTO MUPOBO33pPEHUS, TPAaBOCO3HAHUS, IKOJIOTHYECKOHN KYJIbTYpHI,
CIOCOOHOCTH CTaBUTH IEJIU U CTPOUTH )KMU3HEHHBIE TUTAHbI

MeranpenmeTHble pe3yJIbTaThl:

- OCBOCHHBIC 06y‘{aIOH_II/IMI/IC$I MCKIPCAMCETHBIC TIOHATHUS U YHUBCPCAJIbHBIC y‘le6HBIC HeﬁCTBHH
(pel"ynflTI/IBHI)Ie, IIO3HaBaTCIbHBIC, KOMMYHI/IKaTI/IBHI)Ie)

- CIOCOOHOCTh MX MCIOJIL30BAHUS B MIO3HABATEILHOM U COHI/IaJ'II)HOI\/'I IMPAKTHUKE,



- TOTOBHOCTb K CAaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHUIO yUE€OHOM NesITeTbHOCTH,
OpraHu3aliy y4eOHOTO COTPYAHHYECTBA C MEeJarornuecKUMU pabOTHUKAMHU U CBEPCTHUKAMU, K
YUYacCTHIO B MOCTPOCHUH MHANBUAYAIbHOM 00pa30BaTEIbHON TPACKTOPUH

- OBJIaJICHUE HaBBIKAaMH Y4eOHO-HCCIIeI0BATENbCKOM, IPOSKTHON U COLIMANTEHOM NESTEIbHOCTH
- TOTOBHOCTbH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOH IeITeIbHOCTH,
OpraHu3aIy y4eOHOTO COTPYTHUYECTBA C MEJarorndeCKUMHA PaOOTHUKAMU U CBEPCTHUKAMHU, K
YYacTHIO B MOCTPOCHUU MHANBHUAYAIBHON 00pa30BaTeIbHON TPACKTOPHH,

[IpenMeTHbIEC pe3yIbTATHI:

- YMCHHC pC€lIaTb YpPaBHCHUA, HCPABCHCTBA U CUCTCMBI C IIOMOIIBIO PA3JIMYHBIX IIPUEMOB,
peuiaTh YpaBHCHUA, HCPABCHCTBA U CUCTCMBI C IIaPaMCTPOM;

- YMEHHE CTPOUTH rpaduku GyHKIIUNA, BHITIOJIHATH MpeoOpa3oBaHus rpagukoB GyHKITHI;

- YMEHHE HUCII0JIb30BaTh CBOMCTBA U rpauKu GYHKIUH JIJIs peleHHs] ypaBHEHU, HEPaBEHCTB U
3a/1a4 ¢ napameTpamu;

- YMCHHC IIPOBOJAUTH UCCIICIOBAHUC (bYHKI_II/II/I; I/I306pa)I(aTb Ha KOOpI[PIHB.THOﬁ IJIOCKOCTH
MHOXXECTBa pCIHeHI/Iﬁ ypaBHeHI/II\/II, HEPABCHCTB U UX CUCTEM, HAXOAUTH aCUMIITOTBL rpa(pm(a

byHKIUY;

- YMEHHE BBIYHCIIATH IPOU3BOIHBIC CYMMBI, TPOM3BEICHHSI, YACTHOTO M KOMITO3MIIMH (DyHKINH,
HAXOJUTh YpaBHEHHUE KacaTeNbHOU K TpapuKy (DyHKIHH;

- YMCHUC IMIPOU3BOINUTH apI/I(bMeTI/I‘-IeCKI/IC l[GfICTBI/ISI C KOMIIJICKCHBIMU YHCJIaMU, TPUBOANUTH
IMPUMCPLI UCITOJIB30BaHUS KOMIIJICKCHBIX YHUCCII;

- YMEHHE HaXOJIUTh BEPOSATHOCTU COOBITUI C UCTOIb30BaHUEM IpaQUUEeCKUX METOJIOB,
IOPUMEHSTD JUIs PEeLIeHUs 3a7a4 (POPMYJIbI CJIOKEHUSI U YMHOXKEHHUS BEPOSITHOCTEH, PopMyIty
MOJIHOM BepOSITHOCTH, (popmyiy bepHyiiu, koMOMHaTOpHBIE (PaKThl U (HOPMYIIbI, OLIEHUBATH
BEPOSITHOCTH PEATIbHBIX COOBITUH;

- YMEHUE NPUMEHATh CBOWCTBA FTEOMETPUYECKUX (PUTYpP, CAMOCTOATENBHO (POPMYIINPOBATH
OTIpeIeNIeHUs] H3y4aeMbIX (PUTYp, BBIABUTATh THIIOTE3BI O CBOMCTBAX M MPU3HAKAX

reoMeTpuueckux Guryp, 000CHOBBIBATH WIIU OTIPOBEPTATh UX;

- YMEHHE NMPOBOIUTH KiIaccu(UKaIio GUryp 1o pa3iIudyHbIM NPU3HAKAM, BHIIOIHATH
HE00X0IMMbIE IOTIOJTHUTENIbHBIE TOCTPOCHUS, HAXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (UTYD

- YMCHHC OIICPHUPOBATH NOHATUSAMMU:

- OIPEJIENIEHNE, aKCUOMa, TEOPEMA, CIEACTBHUE, CBOMCTBO, MPU3HAK, T0OKA3aTENbCTBO,
paBHOCHIIbHBIE (HOPMYITHUPOBKH;

- MHOXXCCTBO, ITOJMHOXKXCCTBO, OIICPAlUX HAJl MHOKCCTBAMMU,

- coueTaHue, MepeCcTaHOBKAa, YUCIIO COYETAaHUMN, YHUCIIO TIEPeCTaHOBOK; OnHOM HproTOHA;



- HATYPaJIbHOE YUCIIO, IIEJIOC YUCII0, OCTATOK 10 MOJIYJIIO0, PAllMOHAIBLHOE YUCIIO,
UPPAIMOHATEHOE YHCIIO, MHOXKECTBA HATYPATBHBIX, IIEJIBIX, PAIIMOHAIBHBIX, JCHCTBUTEIBHBIX
YHCEIT,

- CTEIIEHb C LIEJIBIM [10KA3aTeNEM, KOPEHb HATYPAIIbHOW CTENIEHHU, CTEIIEHD C PAallMOHAJIbHBIM
MoKa3aTesieM, CTETIeHb C IEHCTBUTEIBLHBIM (BEIIECTBEHHBIM) IMOKa3aTeseM, JIorapudm dncia,
CHHYC, KOCUHYC ¥ TaHI'€HC IPOU3BOJIBHOIO YHCIIA;

- TOXXACCTBO, TOXKACCTBCHHOC npeo6pa30BaHI/Ie, YpaBHCHHEC, HCPABCHCTBO, CUCTEMA ypaBHeHI/Iﬁ u
HEPAaBCHCTB, PaBHOCHJIbBHOCTDb ypaBHeHHﬁ, HCPaBCHCTB U CUCTEM, PAllMOHAJTILHBIC,
HppaluOHaJIbHBIC, ITIOKA3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(l)MI/ILIeCKI/Ie, TPUTOHOMETPUUCCKHUEC
YpaBHCHU:, HCPABCHCTBA U CUCTCMBI,

- rpaduk GyHKIMHU, 0OpaTHAsA QYHKIMS, KOMIIO3UIMS (PyHKIUH, TuHEHHast QyHKIMS,
KBaZipaTuyHas QyHKIHMs, cTeeHHas QYHKIUS C IEIIBIM [T0Ka3aTesieM, TPUTOHOMETPUIECKUEe
¢yHKIMH, 0OpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKa3aTelbHas U JJorapupmMudecKas
byHKINH,

- YeTHOCTh QYHKIUH, IEPUOJTUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTb (DYHKLIUH, MOHOTOHHOCTb
byHKLIMY, S3KCTpeMyM (QyHKIMH, HanOoJIbIlIee U HAaUMEHbIIee 3Ha4YeHNs (YyHKIUN Ha
IIPOMEXKYTKE;

- IOCJIEAOBATENIBbHOCTD, apU(pMETHUECKAsl IPOTrPECCHsl, TEOMETPHUECKas IIPOrPeccus,
0eCcKOHEUHO yObIBaroIasi FeOMETpUYECKast IPOrpecCHus;

- HETIPEPBIBHOCTH (DYHKIIUH, aCHMITOTHI Tpaduka GYHKINH, TIepBast ¥ BTOpasi IPOU3BOAHAS
(GYyHKINHU, TeOMETPUIECKUN 1 (PU3MUECKUIT CMBICI TPOM3BOIHOM, IEpBOOOpa3Has,
OIIpe/IeTICHHBIN HHTETPAT;

- TOYKAa, IpsiMasi, INIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUI yToJ, IBYIPaHHBIN yroJl,
TPEXTPaHHBIN YroJl, IEPECEKAOIINECs, TapaJUIEIbHbIE U CKPEILUBAIOLIUECS IIPSIMBIE,
MapaJUIEIbHOCTh U MEPIIEHINKYIISIPHOCTD NPAMBIX U INIOCKOCTEN, YTOJI MEXKTy MPSIMBIMH, YTOJI
MEXIY NPSMOM U IUIOCKOCTBIO, YTOJI MEXKY ILUIOCKOCTSIMU;

- MHOTOI'PaHHMK, CE4€HNE MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTpaHHUK, IPU3Ma, MUpaMua,
¢urypa u moBepxXHOCTh BpaILCHUS, IIHITUHIIP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH,
CeueHMs KOHyca ¥ LWIMHJPA, apajuleidbHble OCH WIM OCHOBAHMIO, CEUEHHE 11apa, IIOCKOCTb,
Kacaromascsi cepsl, IIITHHIPA, KOHYCa,;

- IoIaab GUrypsl, 00beM GUrypsl, BeTMUYKMHA YIila, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH,
paccTosiHuE MEXY MPSMBIMU, PACCTOSTHIE MEXIY IUIOCKOCTSIMHU, IJIOIAAb chepsl, IUIonab
MOBEPXHOCTHU MUPAMU/IbI, TPU3MBI, KOHYCa, IIMIUHIPa, 00beM Ky0a, IpsSMOYTOJILHOTO
napajuieNienune1a, TMpaMubl, IpU3MbL, [IIIMHAPA, KOHYCAa, 11apa;

- IBUKCHUC, Hapa.]'[J'IeJ'IBHBIﬁ NEPEHOC, CMHMMETPHUSA Ha IIJIOCKOCTU U B IPOCTPAaHCTBE, TIOBOPOT,
npeoOpa3oBaHue 10100us, MoA0OHbIE GUTYPBHI;

- IPpAMOYTOJIbHast CUCTEMa KOOPAHWHAT, BEKTOP, KOOPAUHATBI TOYKH, KOOPAUHATHI BEKTOPA,
CyMMa BCKTOPOB, IMPONU3BCACHUC BCKTOPA HA YMCJIO, PA3JIOKCHUEC BEKTOpPA 110 6a3Hcy, CKaJIApHOC
MMPOU3BCACHUC, BEKTOPHOC ITPOU3BCACHUC, YT'OJI MCIKY BCKTOPAMU;



- clyvaiiHas BEJINYMHA, paclpeiesIeHue BEPOSATHOCTEN, MAaTEMAaTHYECKOE 0)KMIaHUE, TUCTIEPCHS
U CTaHJIaPTHOE OTKJIOHEHUE CIIy4alHON BeIMYUHBI, GYHKIIUU pacIpeIeeHUs U INIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTEIbHOI0 U HOPMAJIBHOI'O paCIIpEIEICHMUI;

- YMEHHUE HaXOJUTh aCUMITOTHI rpadrka QyHKINHU;

- CpeaHee apI/I(bMeTI/ILICCKOC, MEIuaHa, HanOOJIbIlIee ¥ HAUMEHbIIICE 3HA4YCHUA, pa3Max,
AUCHICPCHrd, CTAHAAPTHOC OTKIIOHCHUC JJIA OITMCAHUS YUCJIOBBIX JaHHBIX]

- YMCHHC UCCJICAOBATb CTATUCTUYICCKUEC JaHHBIC, B TOM YHCJIC C IPUMCHCHUCM rpa(bnqecm/lx
MCTOHOB U 3JICKTPOHHEBIX CPCIACTB;

- YMEHHE HUCII0Ib30BATh CBOMCTBA U3YUYECHHBIX PACIIPEICICHUN I PEIICHUS 3a/1a4;
- YMEHHE MOJEINPOBATh PEAIbHBIE CUTYyalluU Ha S3bIKE MATEMaTUKH;

- YMEHHE COCTABIIATH BBIPAKCHMS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33]1a4H,
UCCIIeI0BaTh TOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAaHUEM alapaTa ainreopbl, MHTEPIPETUPOBATD
IIOJIYYEHHBIN pe3ysbTarT;

- YMEHHUE CTPOUTH MAaTEMATHUECKHUE MOJIEIH C TOMOLIBIO0 TEOMETPUYECKUX ITOHATHI U BETUYHH,
pemaTh CBA3aHHbIE C HUMU MTPAKTUYECKHE 3a/1a4M; COCTABIISITh BEPOSITHOCTHYIO MOJIEIb U
UHTEPIPETUPOBATH MOITYUYECHHBINH PE3yJIbTaT;

- YMEHHUE peliaTh MPUKIAHBIC 32141 CPECTBAMU MAaTEMaTHYECKOTO aHAIIN3a, B TOM YHCIIC
COIMATIbHO-9KOHOMUYECKOTO ¥ (PU3NYECKOro Xapakrepa

- YMCHHC UCIIOJIBb30BAaTh TeOpeTI/IKO-MHO)KCCTBeHHHﬁ afnrapar ajsd ornmvucaHus pCaJibHbIX
MpoueCcCcoB U SIBJICHHUH 1 IIpu pCIICHUHA 3a1a4, B TOM YHCJIC U3 APYTUX y‘Ie6HBIX npeaAMCETOB;,

- YMEHHE NPUMEHATh KOMOWHATOPHBIE (DaKThl M PACCYKIACHUS JUUIsl pELIeHUs 3a/1a4;

- YMCHHUC UCIIOJIB30BATh NPU3HAKU JCJIUMOCTH, HaUMEHBIIHNH O6HIPII>1 JACIIUTCIIb U HAMMCHBIICC
06mee KpaTHOEC, aJITOPUTM EBKJ'II/II[a IIpHu pCIICHUH 3a1a4; 3HAKOMCTBO C Pa3JIMYHbIMU
MO3UITMOHHBIMH CUCTEMAMH CUHCIICHUA,

- YMEHHE NIPUMEHSATh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI JUIsl pEIICHU MaTeMaTHUYECKUX
3a]a4 U 3a]1a4 U3 pa3IMyHbIX 00JacTeil HayKu U pealbHOM JKU3HH; YMEHUE UCTI0Ib30BaTh
rpaduku GYHKUIUH IS U3YUYEHUS MPOLIECCOB U 3aBUCHUMOCTEN NP PEeIIeHUH 3a/1a4 U3 JAPYTUX
y4eOHBIX MPEIMETOB U U3 PEAIbHOM KU3HU;

- YMEHHE BbIpakaTh (OPMyJIaMU 3aBUCUMOCTH MEXK/y BETUUUHAMU;

- YMEHHE HCII0JIb30BATh MMPOU3BOIHYIO JIJIS HICCIIEAOBAaHUS (DYHKIIUH, 11T HAXOXKICHUS
HAWIYYILIEro PEeIIeHUs B MPUKIAIHBIX, B TOM YUCIE COIMATbHO-9KOHOMHUECKHUX U (PU3NIECKUX
3a/1auax, AJisl OMpeIeJICHUsI CKOPOCTH U YCKOPEHUS; HAXOIUTh IJIOMIAId U 00beMbI QUTYD C
MOMOILIbIO MHTETpasa; IPUBOJAUTH IPUMEPBl MATEMATHYECKOT0 MOJIETUPOBAHUS C TOMOUIBIO
mudhepeHINATEHBIX YPaBHEHUH;

- 3HAKOMCTBO C ITOHITHUSIMU: 3aKOH OOJIBIINX YHUCCII, METOABI BLIGOpO‘-IHBIX HCCHGHOBaHHﬁ;



- YMEHUE MPUBOIUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YUCEI B IPUPOTHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- YMEHHE HUCII0JIb30BATh MIPH PEIICHNUH 334 U3yUeHHbIE (PaKThl U TEOPEMBI IITaHUMETPUH;
- YMEHHE OLIEHUBATh pa3Mepbl 00BbEKTOB B OKPYKAIOIIEM MUPE;

- YMEHHUE CTPOUTH CEYCHNE MHOTOTPaHHUKA, H300pakaTb MHOTOI'PaHHHUKH, (PUTYPBI U
IIOBEPXHOCTH BPAIIEHUS, UX CEYEHHUS, B TOM YHCJIE C IOMOILBIO JIEKTPOHHBIX CPEJCTB;

- YMEHHE paclo3HaBaTh paBHbIE U 0JI00HbBIE PUTYpBI, B TOM YUCIE B IPUPOJE, UCKYCCTBE,
aApXUTEKTYpe; YMEHHE UCII0JIb30BaTh T€OMETPUYECKUE OTHOLLIEHUS, HAXOAUTh T€OMETPUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOLAadb, 00bEeM) MPHU PELICHUH 33/1a4 U3 APYTUX y4eOHBIX IPEIMETOB
Y U3 pEaJbHON KU3HU;

- YMEHHE MOJCIIMPOBATh PEaJIbHbIE CUTYyalMU Ha S3bIKE MATEMATUKU; COCTABIIATH BEIPAXKECHMS,
YPaBHEHUs, HEPAaBEHCTBA U UX CUCTEMBI I10 YCJIIOBHIO 3aJ1a4H, UCCIIEIOBATh ITIOCTPOCHHBIE
MO/JIEJIN C UCIIOJIb30BAHUEM allllaparta aare0pbl, UHTEPIPETUPOBATH MOIYYEHHBIN pPe3yJIbTaT;
CTPOUTH MATEMATUYECKUE MOJIEIIN C IOMOIIBIO T€OMETPUYECKUX IIOHATUM U BEJIMYUH, PEIIATh
CBS3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4U; YMEHUE COCTABIIATh BEPOATHOCTHYIO MOJCIb U
WHTEPIPETUPOBATH ITOJYYEHHBIN pe3yJIbTaT;

- YMCHHC pCIIaTh IMPUKIIAHBIC 3aa4U CPCACTBAMU MATECMATUUCCKOTO aHAJIM34a, B TOM YUCIIC
COMAJIBHO-3KOHOMHWYCCKOI'O U (1)I/IBI/I‘IGCKOFO XapakTepa,

- YMCHHC BI)I6I/IpaTI) HO)IXO}ISIH_[I/Iﬁ MCTOI JJIsA pCHICHUA 3aja4i; TIOHUMAaHUEC 3SHAYUMOCTH
MAaTCMAaTUKU B U3YUYCHHUU ITPUPOJHBIX U O6I_I_ICCTBCHHBIX IMpoueccoB U HBHCHHﬁ;

- YMEHHE pacO3HaBaTh NIPOSIBJIICHNE 3aKOHOB MAaTEMATUKH B HCKYCCTBE, YMEHUE TIPUBOAUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUNCKON U MUPOBOM MaTEMaTU4ECKOM HAYKH

- yMeHHe pOpMYIUpPOBaTH OOPATHOE U MIPOTUBOIOIOKHOE YTBEPKICHHUE, TPUBOIUTH IPUMEPHI
U KOHTPIIPUMEPBI, UCIIOJIB30BaTh METO MaTEMATUYECKON MHIYKIINY;

- YMCHHC IMPOBOJUTH JOKA3aTCIbHBIC PACCYKACHUW ITPU PCIHICHUHA 3a/ia4, OHCHHUBATh
JIOTUYCCKYIO TPaBUJIbHOCTb paCCYX(HeHHﬁ;

- YMEHHE HUCTI0NIb30BaTh rpauKku GYHKIHHA ISl U3yYEHHS MPOIIECCOB U 3aBUCUMOCTEH MPH
peIIeHNH 33124 U3 APYTUX YUeOHBIX MPEIMETOB U U3 peallbHON )KU3HM; BEIPAXXaTh GOPMYITaMu
3aBUCUMOCTH MEXAY BEIMUYNHAMU;

- YMCHHC rpaq)nqecm/l HUCCiIca10BaTh COBMECTHBIC Ha6J'IIO)IeHI/IH C IMIOMOIIBIO JUarpamMm
pacccuBaHud U JIMHEMHOMN perpeccuu;

- YMCHHC OLICHUBATH PA3MEPbI 00BEKTOB B OKpYKaroueM MUPC;
- YMCHHUEC MOACIIUPOBATL PCAJIbHBIC CUTYallUH HA A3BIKC MAaTCMAaTUKH, COCTABJIATH BBIPAKCHUS,
YpaBHCHU:, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBUIO 3aJa4r, HCCIICA0BATh ITIOCTPOCHHLIC

MOZCIIN C UCITIOJIb30BAHUEM allllapara anre6pLI, HHTCPIIPETUPOBATH HOHy‘IGHHLIﬁ pE3YyIbTarT;

- YMCHHEC CTPOUTHh MAaTEMATHUYCCKUEC MOJCIIN C TIOMOIIBIO TCOMECTPHUICCKUX MMOHATUH U BCJIIMYHH,
pemiaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a/1a4U,



- YMEHHE COCTABJIATh BEPOSITHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH II0JIy4YCHHBIM pE3yiIbTaT;

- YMEHHE paclO3HaBaTh NPOSIBIICHNE 3aKOHOB MAaTEMATUKH B HCKYCCTBE, YMEHUE TIPUBOAUTD
IIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUHCKON U MUPOBOM MAaTEMaTU4ECKON HAYKH

- YMCHUC IIPUMCHATH YPABHCHHA, HCPABCHCTBA, UX CUCTEMBI U PCIICHHUA MAaTCMAaTUYCCKUX
3ala4q U 3aa4 U3 pa3JINdHbIX obnacreit HAayKH U peanLHoﬁ JKHU3HU,

- YMCHHEC UCIIOJIB30BAaTh IPOU3BOJHYIO IJIA UCCIICAOBAHUA (bYHKHHﬁ, I HaAXOXACHUA
HAaWJIy4d1Iero pCuICHUA B IPUKIIAJAHBIX, B TOM YUCJIC CONUAJIbHO-O9KOHOMHWYCCKUX 3adavdax;

- 3HAKOMCTBO C IOHATUSMH: 3aKOH OOJIBIIINX YUCCJI, METOAbI BBI6OpOIIHLIX HCCHCHOB&HHﬁ;
YMCHHUEC MMPUBOAUTE HNPUMEPLI MPOABIICHHA 3aKOHA OOJIBIIINX YHCEI B IMPUPOJAHBIX U

O6H.ICCTB€HHLIX SBJICHHUAX,

- YMEHHUE HUCII0JIb30BaTh MIPU PELICHUH 3a7a4 U3yUYeHHbIe (DaKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHE OLEHUBATH Pa3Mepbl OOBEKTOB B OKPYKAIOILIEM MHPE;

- YMEHHE MOJEINPOBATh PEAJIbHBIE CUTYALUU Ha SI3bIKE MAaTEMATUKH; COCTABJIATH BBIPAYKEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 331a4H, UCCIIEA0BATh IOCTPOCHHbIE
MO/IEJIN C UCIIOJIB30BAHMEM arlliaparta aareOpbl, MHTEPIPETUPOBATH MOIYYESHHBINA Pe3yJIbTaT;
CTPOUTH MaTEMaTHUECKUE MOJEIH C TIOMOIIbI0 T€OMETPUUYECKUX MOHATHH U BEJIMYMH, peIlaTh
CBS3aHHbIE C HUMU IIPAKTUUECKHE 3a/1a4H; COCTABIISITh BEPOSITHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MOTYUYECHHBIA Pe3y/bTaT; pellaTh NPUKIAIHbIE 331a4H CPEICTBAMU
MaTEeMaTHYECKOr0 aHAJIN3a, B TOM YHUCIIE COLMATbHO-DKOHOMUYECKOTO M (PU3HUECKOTO

XapakTepa;

- YMEHHE BBIOMPATh NOIXOSIINM METOT AJIsl PEeLIeHus 3a7jaui; MOHUMaHUE 3HAYUMOCTH
MaTE€MAaTUKU B U3YYEHUU IIPUPOAHBIX IIPOLIECCOB U SIBJICHUI; YMEHHE IPUBOJUTD IIPUMEPBI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOM MATEMaTHYECKON HAYKH

2. CTpyKTypa M cojiep:KaHue JMCIHHIIIHHbI

2.1 O0beM IMCHHUIIMHBI U BU/bI y4eOHOH padoThI

®opma o0ydeHus

Kypc 1/ Cemectp 1
O0BLeM TUCHUIINHEI

JIeKyuu, YypoKu

nabopamopHvle pabomwl
npaKmuyecKue 3aHsamusl
Koncynpranuu

CamocrositenpHas pabora
[TpoMexyTodHast aTTeCTAIHS
NuauBuayanbHOE IPOSKTUPOBAHUE
®opma NMPOMe:KyTOUHOI aTTecTalun
Kypc 1/ Cemectp 2

KoaunuyecTBo 4acoB
(010)) 3D 03D

158
B TOM 4HCIIE!

80

32
6
34
6

OK3aMCH



KoanuecTBo 4acoB
®opma o0ydeHus

oD 3@ O30

O0beM TMCUMILTUHBI 182

B TOM YHCIIE:
JleKyuu, YypoKu 96
nabopamopHule pabomwl
npakmuyecKkue 3aHamusl 48
Koncynprammm 6
CamocTosiTenpHas paboTa 26
[TpomesxyTouHas aTTecTanus 6
WuauBuayanbHOE MPOSKTUPOBAHKE
®opma NpPoOMe:KyTOUHOI aTTecTalun 9K3aMEeH

2.2 TemaTn4yecKHuii IVIaH U COJEePKAHHE TUCHUILINHBI

HaumenoBanue Conep:xanue yueOHoro Marepuaia u popmsl opranusauuu  O0bem
pa3aesioB U TeM AeSITeIbHOCTH 00y4arouxcs B Yacax

OceHnnuii cemectp

Paznen 1. Anreopa

Tema 1 YucnoBble MHOKECTBA 16
Jlexuus 1. Pa3Butue noHsATUs 0 uncie. Pa3BUTHE NOHATHUS O YUCIIE.
Uucnoseie MHOXECTBA. L{enbie 1 palmoHaabHbIE YUCA.
[HeiictButenpHbie yncna. Apudmernyeckue AeicTBUS HAM
JIEWCTBUTEIbHBIMU YUCIaMH. ApuMeTHIecKre ASHCTBUS HaT 2
YHClIaMU, HAXOXKJICHUE MPUOTMKSHHBIX 3HAUCHUH BEIMYUH U
MOTPEIIHOCTEN BHIYUCICHUH (a0COTIOTHON U OTHOCUTENBHOM),
CPaBHEHUE YUCIIOBBIX BBIPAXKEHUMN.
Jlexuus 2. OOBIKHOBEHHBIE U JECSITHUHBIE TpOOH. AprupMeTHUECKHE
JeNCTBUS HaJl OOBIKHOBEHHBIMU JAPOOSIMHU.
Jlexmmsa 3. KomiuiekcHble ynciia. KoMINIeKCHBIE YHCIIA.
AnrebGpanueckas Gopma KOMIUIEKCHOTO yHcla. ['eomeTpudeckas
WHTEpIpEeTanys KOMIUICKCHBIX uncen. JlefcTBust Hax 4
KOMIUIEKCHBIMU YHCIIaMU. ApupMeTHIecKre TeHCTBUS Hall
KOMIUIEKCHBIMH YHCJIaMU B aireOpandeckoit opme.
B TOoM uymc/Ie IpaKTHYECKUX 3aHATHI 6
[TpakTueckoe 3anatue Ne 1. Boimonnenue apudmMerndeckux
JeHCcTBUI Hall yncnaMu. ApudMeTHIecKe TeHCTBUS Hall

OOBIKHOBEHHBIMU U IECATUYHBIMU ApOOSIMU. AOCONIOTHAS U 2

OTHOCHUTEIbHAS MOTPEITHOCTh NMPHOIMKEHHBIX YHCEI

[TpakTueckoe 3ansatue Ne 2. ApupmeTnueckre qeHCTBUS HAl 2

KOMIIJIEKCHBIMU YHCJIaMU B ajredpanydeckoit hopme.

[TpakTrueckoe 3anstue Ne 3. BeinmosHeHue onepanuii Hajq 2

KOMIUIEKCHBIMU YHCIIaMHU

CamocTosiTesibHAsi padoTa 00y4arOIMXCs 2

BrimonHeHue apuMeTHIECKUX JCHCTBUI Ha YHUCIaMU 2
Tema 2 OCHOBBI TPUTOHOMETPHUH 52

Jlexuus 4. OcHOBHBIE IOHATHS TPUTOHOMETPUU. OCHOBHBIE

noHATHa. Paguannas mepa yriia. BpamarensHoe IBUKEHUE. 2

PaﬂHaHHBIﬁ MCTO U3MCPCHUS YTJIOB BpalllCHUA U CBA3b C
rpajyCHON MEpOl.



Jlexnus 5. Tpuronmerpuueckue GyHKIUU YUCIOBOTO apryMEHTa.
Omnpenenenne CuHycC, KOCUHYC, TAHT€HC M KOTAHT'€HC YHUCIIA, T10
TPUTOHOMETPY. BhIuncieHre TpUroHOMeTPUUECKUX BbIPAKEHUH.
Jlekuus 6. OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIeCTBA. OCHOBHBIE
TPUTOHOMETpHUUECKHE ToKAeCTBA. PopMyibl mpuBeaeHUs. DOpMyIIbI
ci0xeHus. PopMyJIbl JBOMHOIO apryMeHTa.

Jlexuus 7. IIpeoOpa3oBanre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
ITpeoOpa3oBanus MpoCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHU.
[TpeoOpa3oBanue CyMMBbI TPUTOHOMETPHUECKUX (DYHKIIHIA B
IIPOU3BENICHUE U IPOU3BEICHNS B CyMMy. BoIlpaskeHne
TPUTOHOMETPUUYECKUX (PYHKIUH Yepe3 TAHT€HC MTOJIOBUHHOTO
apryMeHTa.

Jlexnus 8. Tpuronomerpudeckue (yHKIIMH, CBOWCTBA U TPAPUKH.
Tpuronomerpuueckue pyHkuuu. ['pauku TpUroHOMETpUIECKUX
¢yskuuii. CBOWCTBA TPUTOHOMETPHUUECKUX (DYHKITHIA.

Jlexus 9. [IpeoOpazoBanue rpadukoB Gpynkiuii. [IpeodpazoBanus
rpa¢ukos. [lapannenbHplii nepeHOC, CHUMMETPHUSI OTHOCUTENHHO Oceit
KOOpJMHAT U CUMMETPHSI OTHOCUTEIIBHO Hadana KOOpAUHaT,
pacTsKEHUE U CXKATUE BIOJIb OCEH KOOPAUHAT.

Jlexnus 10. 'apmonuveckue koiaebanus. MexaHnuecKkue KoJieOaHus
1 BoJHBIL. OnpeneneHue napameTpos koiebanus. [Ipuknaansie
3aJa4H.

Jlexums 11. OGpatubie TpuroHomeTpuieckue Gynkunu. O6paTHbIe
TPUTrOHOMETpHUUYECKUE PyHKIMH. APKCUHYC, apKKOCHHYC,
apKTaHTeHC. Brruncienne 3HaueHU 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKITHM.

Jlexuus 12. IIpocteiiine TpUroHOMETPUUECKUE YPABHEHHUS.
OmnpeneneHne NPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUH.
Meroa ux pelieHus.

Jlexums 13. Metoapl penieHust TPUrOHOMETPHUUYECKUX YPABHEHU.
Buibl TPUrOHOMETPUYECKUX YpaBHEHUI. MeTOIbI UX pELICHMUSL.
Jlexums 14. IIpocreiimme TpUrOHOMETPUYECKHE HEPABEHCTBA.
Omnpenenenne NpoCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.
Meroa ux pemeHus.

Jlexuus 15. Tpuronomerpuieckre ypaBHEHNS U UX CUCTEMBI.
Pemenuie pa3anyHbIX BUOB TPUTOHOMETPHUUECKUX YPAaBHEHUHN U UX
CUCTEM.

B Tom umciie NpaKTHYECKHUX 3aHATHH

[IpakTuueckoe 3anstue Ne 4. HaxoxaeHue 3HaueHUN
TPUTOHOMETPHUUECKUX (YHKIIHI 110 TpuroHomerpy. [Ipumenenue
OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JIJIs1 BEIUMCIICHUS
3HAYEHHI BBIPAKEHUM.

[IpakTnueckoe 3anarue Ne 5. BerunciieHne 3Ha4eHUN
TPUTOHOMETPHUUECKHUX BBIPAKEHHIH.

ITpakTnueckoe 3anatue Ne 6. Pemenue npoctenmmx
TPUTOHOMETPUYECKUX YPABHEHHM.

[IpakTrueckoe 3ansatue Ne 7. PaznuuHbie BUIbI
TPUTOHOMETPUYECKHUX ypaBHEHUI. OCHOBHBIE METO/IbI UX PELICHHUS
(pasnokeHue Ha MHOXKUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX,
MOICTAHOBKA, TpadUuecKuii METO).

CamocrosiTe/ibHasi padoTa 00y4arouuxcst

[IpeobpazoBaHre TPUTOHOMETPHUIECKUX BBIPAKCHHUMA

N

14



Tema 3

Tema 4

[TpeoOpaszoBanue rpadukoB GyHKIUI

Pemienue TpuroHOMETpUYECKUX YpaBHEHUH

DOyHknuu U rpa@puku

Jlekuus 16. @yHKIMS OAHOTO apryMeHTa. DJIEMEHThI MOBEICHUS
bynakun. Oynkiuu. Crnocoos! 3aganus. O0nacTh onpeaeneHus 1
MHO’KECTBO 3HAUCHUM; rpaduK QyHKIMH, TOCTPOCHUE TpaduKOB
(byHKUIMH, 3a1aHHBIX PA3IMYHBIME criocobamu. CBOHCTBA (DyHKITUH.
MOHOTOHHOCTbB, YeTHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTH,
NEPUOIMYHOCTD. [[poMexXyTKH BO3pacTaHus U yObIBAaHMUS,
HauOoJIbIlIee U HAMMEHbIIEe 3HAUCHHUS.

Jlexnus 17. CoiicTBa GpyHKIHH. MOHOTOHHOCTH, YETHOCTD,
HEYETHOCTh, OTPAaHMYEHHOCTb, IEPUOANYHOCTD. [IpoMexyTku
BO3pacTaHMs U yOBIBaHUS, HAHOOJIbIIIEE U HANMEHbBILICE 3HAUCHHSL.
Jlexms 18. JIuneitnas dynkuus. Jlunerinas gynkmus. ['padux
nuHelHO! ¢pyHKunu. CBOWCTBA TUHEWHON (DYHKITHH.

Jlexmms 19. KBanpatuunas ¢hyukums. ['paduk kBagpaTHaHON
¢ynkuuu. CoiicTBa kBaapaTuyHoi Gynkuuu. [IpeobpazoBanus
rpaduka QyHKIHH.

Jlexnus 20. IpoGHo-parmonansHast pyHkmwus. podHo-
panmoHanbHas GyHkuus. ['paduk 1poOHO-paMOHATBEHON (PYHKITUH.
CaoiictBa NpoOHO-panoHabHON (yHKIMU. [IpeoGpazoBanus
rpaduka 1poOHO-paMOHATBFHON (PYHKITHH.

Jlexuus 21. I'paduku crenennsix Gynknuii. [lpeodpasoBanue
rpadukoB pyHkuii ['paduku GyHKIMA ¢ YETHBIM H

HEYeTHBIM Moka3zaTensimu. [IpeobpazoBanus GyHKIMN U AeHCTBUS
Haja HUMU. [IpeobpazoBanue rpapukoB GpyHKIuil. OyHKIIMOHATIBHOE
OIMCAaHME U aHAJIN3 PEATIbHBIX 3aBUCUMOCTE.

B Tom umciie NpaKTHYECKHUX 3aHATHH

[TpakTryeckoe 3anstue Ne 8. Perienue HepaBeHCTB METOJIOM
uHTepBanoB. Meron nunTepBanoB. M300pakeHue Ha KOOpAUHATHON
IUIOCKOCTH MHOXKECTBA PEIICHUI HEPABEHCTB C ABYMS
TIepEeMEHHBIMH

[TpakTryeckoe 3ansatue Ne 9. PemeHuii HepaBeHCTB ¢ ABYMs
NEpEMEHHBIMH U MX cucTeM. Perenne 1poOHO-paroHaIbHBIX
HEPaBEHCTB METOJIOM MHTEPBAJIOB.

[TpakTueckoe 3ansatue Ne 10. Pemenue apoOdHO-palinoHaIbHBIX
HEPaBEHCTB METOJIOM MHTEPBAJIOB.

CamocrosiTesibHasi padoTa o0y4yaromuxcst

Perienue HepaBeHCTB METO/10M UHTEPBAJIOB

CreneHu U KOPpHHU

Jlexnus 22. Apucdmerndeckuit kopeHb. CTETIEHb YUCIIA C T[EJIBIM
noka3areneM. Kopenb n-oit crenenu. [lonsarue apudpmernueckuit
KopeHb. CBONCTBaA panuKkaioB. Beruncnenue kopHeil. Crtenenu ¢
paIroHaTBFHBIMU ITOKA3aTENsIMHU, UX CBOICTBA. [IOHSATHE CTETIeHN C
panroHaIbHBIM MOoKa3zaTesneM. CBOWMCTBA CTENEHEN ¢ pariiOHAIbHBIM
MIOKa3aTeJeM.

Jlexnus 23. IIpeoOpazoBaHue BEIPAXKEHUH, COIEPKAIIUX CTETICHU.

HaxoxneHnue 3HaueHMi1 CTENEHEN ¢ pallMOHAIbHBIMU MMOKA3aTESIMU.

CpaBuenue creneneil. [IpeoGpa3oBanust BEIpaXKEHUH, COAEPIKAIINX
CTCTICHH.

26



Tema 5

Jlexuus 24. Ilpocreiiue uppanoHalIbHbIE YPaBHEHUS.
Onpenenenne UppaloHAIBLHOTO ypaBHeHUs. [IpocTeliee
UPPALMOHAIILHOE YPAaBHEHNUS, METOJ] UX PELLIEHUS.

Jlekuus 25. MeTosl pelieHus: uppamoHaIbHbIX YpaBHEHUN. Bubl
UPPaLMOHATIBHBIX YypaBHEHUI. OCHOBHBIE METO/IbI PELICHHUS
UPPALMOHAIIBHBIX YPaBHEHUM.

Jlexuus 26. Ilpocreiiine uppanoHaibHble HEPABEHCTBA.
Omnpenenenne uppaMoOHaIbHOTO HEPABEHCTBA. THIIBI TPOCTEHIIINX
MPPALMOHAIIbHBIX HEPABEHCTB, METO/Ibl UX PEIICHUS.

B TOoM umciie NpakTHYeCKUX 3aHATHI

ITpakTueckoe 3ansatue Ne 11. Pemenue npocreimmx
UPPALMOHAIIBHBIX YPaBHEHUM.

[Tpaktuueckoe 3anstue Ne 12. Knaccudukanus BumoB
UPPALMOHAIILHBIX YPaBHEHUH, ONIPEECIICHUE METOJOB X PEIICHUS.
Pemenue nppaniroHalbHbIX YPaBHEHUHN pa3INYHBIMU METOIAMHU.
[IpakTuueckoe 3anstue Ne 13. Pemenue npocrenmmx
UppanroHaIbHBIX HepaBeHCTB. Kiaccudukanus THIIOB mpocTeHmmx
UPPALMOHAIILHBIX HEPABEHCTB, ONIPEIEICHUE METOIOB UX PEILICHUS.
CamocrosiTe1bHas padoTa 00y4yaromuxcs

Pemenne nppannoHaIbHBIX YPAaBHEHUI U HEPABEHCTB.
Ioka3aTenbHas U Jlorapupmuyeckas GQyHKIUHU

Jlexmms 27. TlokazarensHas Gynkius. [TokazatenbHas GyHKINS.
I'padux nmokazarenpHoi (pyHKIMU. CBOMCTBA MTOKA3aTEIbHOM
GbyHKIHH.

Jlexuus 28. IlokazarenbHble ypaBHeHUs. OnpeneneHue
MOKa3aTeJIbHOTO ypaBHeHUs. [IpocTeliue nokazarenbHble
ypaBHEHHs. MeTObI pelIeHUs TOKa3aTENbHBIX YPaBHEHUH.
Hcnonb3oBanne cBOMCTB U rpaduKoB PyHKIMN 1)1 pelieHus
YPaBHEHUM.

Jlexums 29. Buapl noka3zaTenbHbIX YPaBHEHUH, METO/IBI UX PEIICHMUS.
Jlexuus 30. IlokasaTenbHble HepaBeHCTBa. ONpenencHue
ITOKa3aTeIbHOTO HepaBeHCTBA. [Ipocrelimee nokas3aresbHbIe
HEPABEHCTBA, METOJ] UX PEILICHUS.

Jlexuus 31. Jlorapudm u ero coiictsa. Jlorapudm. Jlorapudpm
yrcaa. OCHOBHOE JIOrapu(pMHUUECKOE TOXKIECTBO. JlecaTHuHbIE U
HaTypaibHbIe Jorapudmel. [IpaBuna aeiicTBuii ¢ norapupMamu.
Jlexuus 32. IIpocreiimue norapupmudeckue ypaBHeHUs. MeToab
perieHus gorapupMUIECcKuX ypaBHeHUH. Mcrionb30BaHue CBOMCTB U
rpaduKoB (GpyHKIMIA /U1 peleHns ypaBHEHUH.

B Tom umciie NpaKTHYECKHUX 3aHATHH

ITpakTueckoe 3ansaTue Ne 14. Pemenne npocteimmx
MoKa3aTelbHbIX ypaBHeHHH. Knaccudukanus nokazaTenbHbIX
YPaBHEHUH, IPUMEHEHHUE Pa3INYHbIX METO/I0B X

pemieHus. PemieHne npocTedmx noka3areabHbIX HEPABEHCTB.
Hcnonb3oBaHue CBOMCTB U IpaguKoB (QYHKIMHA 11 peleHus
YpaBHEHUM.

ITpakTueckoe 3ansatue Ne 15. BeunciaeHue u cpaBHEHHE
norapudmoB. Haxoxxnenue 3HaueHuit torapudma mo
MIPOM3BOJILHOMY OCHOBaHUIO. Apr]pMeTniecKue AeUCTBH ¢
norapupmamu. [lepexoa k HoBomy ocHoBaHUIO. JlorapudmMupoBanue
U TIOTEHIIMpOBaHue BeIpaxeHuid. [IpeodpasoBanue
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HaunmenoBanue
pa3aesioB U TeEM

norapudmuueckux Beipaxxkenuil. [IpeodbpazoBanue
Jorapu(pMUUECKUX BbIPAXKEHUIN

ITpakTnueckoe 3ansatue Ne 16. Pemenue npocteimmx
norapudmuueckux ypaBHeHuid. Knaccudukanus morapudpMuaeckux
ypaBHEHH, IPUMEHEHNE PA3TMYHBIX METOJIOB UX PEILICHHS.
Mcnonb3oBaHue cBOMCTB U IrpapukoB QyHKIMH U1 peLIeHns
Jorapu(pMUUECKUX YPaBHECHHA.

CamocTosiTesibHAsi padoTa 00y4arOIMXCst

PerennepaznuHbIX BUIOB [TOKA3aTEIbHBIX YPaBHEHHIA.
[TpeoOpa3oBanue sorapu(pMUIECKUX BHIPAXKECHUH.

Pemienue pa3nuyHbIX BUIOB JIOTapU(PMHUECKUX YPABHEHUH.
Pemienue cuctem coneprkaliux uppaloHalbHble, [I0KA3aTEJIbHbIE U
norapupMHUUECKUE YpaBHEHUS U HEPAaBEHCTBA. Perenue pa3mnyHbIx
BUJIOB II0KA3aTeIbHBIX YPAaBHEHUN 1 HEPABEHCTB.

IIpoMe:kyTOUHAsI aTTECTALUSA

IToarooBka K MpoMeXyTOYHOM aTTecTalu

JleiicTBUS HAJl KOMIJICKCBIHMH YHCJIAMU.

[TpeoOpa3oBanue BoIpaKEHUN (TPUTOHOMETPHUECKHUX,
UppalMOHAIIBbHBIX, IOKA3aTEIbHbBIX U JIOTapU(PMUUECKUX).
Pemenuie HepaBEHCTB METOZOM MHTEPBAJIOB.

Pemienue npoctefnx TPUrOHOMETPUUECKUX, UPPALIUOHATIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX ypPAaBHECHHM.

DK3aMeH

HToro (ocennnii cemecTp)

Coaepxanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu
AeSITeIbHOCTH 00y4ar0IMXCH

Becennmii cemecTp

Tema 5

IHoka3aTenbHas u Jorapupmmuyeckas pyHKIUUH

Jlexuus 33. Jlorapupmuueckue HepaBeHcTBa. Onpenenenue
norapudmuueckoro HepaBeHcTBa. [IpocTeiiiee norapupmuyeckue
HEPABEHCTBA, METOJI UX PEILIECHUS.

Jlexuus 34. Metonpl perieHus JorapuMUUECKUX HEPaBEHCTB.
Bunsl norapudMudeckix HepaBeHCTB, METO/IbI X PEILICHHS.
Jlekuusa 35. Metoa panmonanuzanuu. CyTe MeTOIA
panoHanu3anuu. MeTonuka peain3aluy MeTo1a palioHaIn3alun
B PEILIEHUH MOKa3aTeNIbHbIX U JIOTapU(MUUECKUX HEPABEHCTB.

B TOoM uymciIe NIpaKTHYECKUX 3aHATHI

[TpakTueckoe 3ansatue Ne 17. Pemenue norapuMuyeckux
HEPABEHCTB

IIpaxktnueckoe 3anstue Ne 18. [Ipumenenune metona
palMoHaIN3aIMH B PELICHNH JIOTapu(hMUIECKUX HEPABEHCTB
[Tpaktuueckoe 3anstue Ne 19. [Ipumenenune metona
paloOHAIN3aUH B PELICHUH [T0OKA3aTeIbHbIX HEPABEHCTB
CamocrosiTe1bHasA padoTa 00y4yaromuxcs

Pemenne nokasarenbHbIX YpaBHEHUM U HEPABEHCTB

Pemenune norapupmMudecknx ypaBHEHHH U HEPABEHCTB

Pemenne cuctemM ypaBHEHHMI U HEPABEHCTB
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Pa3gen 2. Hayajia MaTeMaTHYeCKOIr0 aHAJIN3A

Tema 6

Tema 7

Mpenennst

Jlexnus 36. CriocoObl 3aJaHMsI U CBOMCTBA YHCIOBBIX
nociegoBarenbpHocTel. [TocnenoBarensHocTr. CrIocoO0bI 3a4aHUs U
CBOWCTBA YUCJIOBBIX MOCJIEIOBATENBHOCTEN.

Jlexuus 37. Tlonsitue o npenesne nociaeaoBaTeIbHOCTH.
Cy1iecTBOBaHuUE TIpeiesia MOHOTOHHOW OTpaHUYEHHOM
nocsenoBareabHOCTH. CyMMUPOBaHHUE MOCIEA0BATEIIBHOCTEN.
beckoHneuHo yObIBaromiasi reoMeTpuieckasi Iporpeccust U €e CyMma.
Jlexmms 38. Tlpenen ¢pynkiuu. [Tonstue o npenene GyHKIUN.
OCHOBHBIE TEOPEMBI O IIpeenax.

Jlexuus 39. MeTobl BRIUKMCIICHUS MTpeaeaoB. Buasl
HEONPEIEICHHOCTEN, METObI UX pacKpeIThs. [IepBbIil U BTOpO
3aMeyvaTesIbHbIE TIPEIETIbl.

B Tom unc/ie npakTHYECKUX 3aHATHH

[Tpaktrueckoe 3anstue Ne 20. Berunciaenue npenenoB GyHKIIHH.
PackpbiTie pa3audHbIX BUJOB HEONPEAEICHHOCTEH.
CamocTrosiTesibHAsi padoTa 00y4arOInXcst

[Ipenensr

IIpousBoanas

Jlextus 40. TlousiTue 0 Mpou3BOIHON (DYHKIINH, €€
reoMeTpuueckuii u pusznueckuit cmuici. [IponsBoanas. [Tonarue o
MPOU3BOIHON (DYHKIIMHU, €€ TEOMETPHUECKUI U (PU3NIECKUNA CMBICIL.
Jlexuus 41. ITpou3BoiHbIE OCHOBHBIX 3JIEMEHTaAPHBIX

¢bynkuuii. [IpaBuna muddepennupoanus. Y paBHEeHUE KacaTeIbHON
K rpaduky GyHKINM.

Jlexus 42. luddepenmpoBanme ClI0KHON QyHKIHMH.
[Tpon3BoHBIE KOMTO3UITUHN (HYHKITHH.

Jlexnus 43. VccnenoBanue GyHKINHU C TOMOIIBIO MEPBOI
IIPOU3BOJHON. AJNITOPUTM U cXeMa HcCe0BaHus QYyHKIUH C
MOMOIIBIO TIEPBOI MPOU3BOAHON. ['paduueckoe mpeacTaBieHue Mo
pe3ysbTaTaM HCCe0BaHuUS.

Jlexuus 44. Bropast npousBoiHas. Bropas mpousBoaHas, ee
reoMeTpuyeckuil U pundeckuit cMpici. Haxoxaenne ckopocTH Jist
mpolecca, 3a1aHHOT0 GOopMYIIOi U TpadUKOM.

Jlexuus 45. ViccnenoBanre GyHKIUU C TOMOIIBIO BTOPOit
MPOU3BOTHON. AJTOPUTM H CXeMa UCCIe0BaHuUs (QYHKITUH C
MTOMOIIIBIO BTOpO# TTpou3BoaHON. [ paduaeckoe nmpeacraBneHue mo
pe3yJabTaTaM HCCIEI0BaHHUS.

B Tom umciie NpaKTHYECKHUX 3aHATHH

[Ipaktuueckoe 3ansitue Ne 21. IIpousBoiHbIE CYMMBI, Pa3HOCTH,
MPOM3BEICHNUS, YaCTHBIC.3a/Jaul Ha COCTaBJICHNE YpaBHEHUH
KacaTenbHOU K TpaduKy QyHKIUH.

[Tpaktuueckoe 3anstue Ne 22. MccnenoBanre GyHKIIMH C TIOMOIIBIO
nepBoii mpousBoHOMU. [locTpoenue rpaduka GyHKIUU O
pe3yJibTaTaM HUCCIIEIOBAHUM.

[TpakTaeckoe 3ansatue Ne 23. MccrnenoBanne GyHKINUN C TTOMOIIBIO
TepBOi M BTOPOI pon3BoaAHbBIX. [locTpoenue rpaduka GyHKIUN 11O
pe3yabTaTaM UCCIIEIOBAHUI.

[Tpaktuueckoe 3anstue Ne 24. Haxoxaenrne HanOOIbIIIETo,
HAUMEHBIIIETO 3HAYCHUS M SKCTPEMAIBbHBIX 3HAUYCHUH (PYHKIIHH.
Pemenue 3a1a4y Ha OThICKaHHE HAMOOJBILIETO M HAUMEHBIIETO
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Tema 8

3HaueHu# QyHkuuil. [IpuMeps! HCob30BaHMS TPOU3BOIHOM IS
HAaXO0KJICHUS HaWTy4llero pereHus B NPUKIaaHbIX 3aJa4dax.
CamocTosiTe/ibHasi padoTa 00y4arouuxcst

Uccnenopanue GyHKINMA

ITepBooOpa3Hasi m MHTerpaJ

Jlexmus 47. TlepBooOpa3znas. HeonpeneneHnuslit uHTErpain. Metos
WHTErpUPOBaHUS (HEIIOCPEACTBEHHOE UHTETPUPOBAHKUE, METO/]
MIOICTAHOBKH WJIM 3aMEHbI IEPEMEHHOM, UHTETPUPOBAHUE T10
YacTsM).

Jlexuusa 48. Onpenenenubiii nHTerpai. Csi3zb HEONMPEAEIECHHOTO
WHTETpaJIa ¢ ONpeieICHHBIM UHTETpasioM, popmyrna HeroToHa—
Jletibnuna. [lpumeHeHue onpeaeneHHoro HHTerpata s
HAaXO0’K/JICHU IIJIOIA I KPUBOJIUHENHOMN Tpareluu

Jlexums 49. Ilpuknaanaeie 3anaun. [IpumeHenus naterpana B Gusuke
u reometpun. [Ipumenenus narerpaia B 00J1aCTd MEXaHUKH U
TEXHUKH

B Tom unc/ie npakTHYECKUX 3aHATHH

[TpakTrueckoe 3anstue Ne 25. Brruncienue miomazaeii 1 00bEMOB ¢
MTOMOIIIBIO OTIPEJICIICHHOTO UHTETpaa.

[Tpaktuueckoe 3anstue Ne 26. Pemenne Gpuznueckux u
r€OMETPUUYECKHX 3a/1a4 C MPUMEHEHUEM ONPEICICHHOTO HHTETpasa.
CamocTosiTesibHAsi padoTa 00y4arOInXcst

Pemenue 3a1a4u Ha IpUIIOKEHUE ONPEEICHHOTO HHTETpaia

Paznea I11. I'eomeTpust

Tema 9

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

Jlekuusa 50. Akcuomel ctepeomeTpun. B3anmHoe pacnonoxeHue
JIBYX MPSIMBIX B IPOCTPAHCTBE, 0003HAaYECHHUs U rpadudeckas
wumoctpanus. [Ipuznaku. B3anmuoe pacnonoxeHue ABYX NpSMbIX
B IIPOCTPAHCTBE

Jlekuusa 51. B3anMHOe pacnoioxkeHHe MPSIMOil ¥ TIIOCKOCTH B
npoctpancTBe. OnpeeneHrne BU0B B3aUMHOTO PacIOI0KEHHUS
MPSIMOM U TIOCKOCTH B MIPOCTPAHCTBE, 0003HAaYeHUSI U Tpaduyeckas
wunoctpanys. [Ipu3Haky B3aMMHOIO paclonokeHHs! PAMOM U
IJIOCKOCTH B IIPOCTPAHCTBE.

Jlexuus 52. BzanMHO€E pacnosioKeHue IBYX IUIOCKOCTEN B
npoctpancTBe. Onpeenenre BU0B pacioIoKeHUe IBYX
IUIOCKOCTEH B MPOCTPAHCTBE, 0003HAYCHUS U Tpaduueckas
nimoctpanus. [Ipusnaku. CBoOMCTBa MapalIE€IbHbBIX TIOCKOCTEMN.
Jlexuus 53. IlepneHaAMKYJISAp U HAKJIOHHASL. YTOJI MEXIY NPSIMON U
II0CKOCThI0. Onpesienienne nepreHauKyspa, HaKIOHHOH,
npoekuuu. Onpenenenne yria Mexay IpsMOoN U INIOCKOCTBIO.
O6o3HavyeHus1, rpaduyueckas WILTIOCTpaIys. 3a1a9u Ha
NEPIEHIUKYIISIP U HAKIIOHHYIO.

Jlexums 54. Teopema o Tpex nepreHauKyisipax. Teopema o Tpex
NepHeHIuKyIsApax, rpadgudeckas WUTIOCTpays. 3aa4n Ha
MIPUMEHEHHE TEOPEMBI O TPEX MEPIIECHIUKYIIIpaX.

Jlexuus 55. M3MepeHue paccTossHUM B IpocTpaHCTBe. PaccrosiHue
OT TOYKH JI0 TUIOCKOCTH, OT OPsIMOM 70 MIIOCKOCTH. PaccTosiHue
MEXy IUIOCKOCTAMU. [ eomeTprueckue npeodpazoBaHus
IIPOCTPAHCTBA: MAaPAJUICIBHBIN IEPEHOC, CAMMETPHUSI OTHOCUTEIILHO
mockocty. [TapamnensHoe npoektuposanue. [lnomans
OPTOTrOHAJILHOW MPOEKITUH.
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Tema 10

Tema 11

Jlexuus 56. Yron mexay npsMoil U miockocTeio. Onpenenenue yria
MEXIy NMPSMOM U TUIOCKOCTBIO. 3a/1a4i Ha BBIUNCICHUE MEXIY
MPSMON U TNIOCKOCTBIO.

Jlexuusa 57. JIByrpanssiil yroa. OnpeaeneHue JByrpaHHOTO yIiia.
JInHeNHbIN yroyl AByIpaHHOIO yTila.

B ToM uMciie NpakTHYeCKUX 3aHATHI

ITpakTnueckoe 3ansatue Ne 27. Penienue 3a1a4 Ha B3aUMHOE
PaCIIOJIOKEHUE IPSIMBIX U INIOCKOCTEN B POCTPAHCTBE.
ITpakTnueckoe 3ansatue Ne 28. Penienue 3a1ad 1o reme
[lepneHauKyIsIp U HAKIOHHASA.

ITpakTnueckoe 3ansatue Ne 29. Pemenue 3anau 1o reMe JIByrpaHHblil
yroma

CamocrosiTe1bHas padoTa 00y4yaromuxcs

[To Teme «IIpsiMbIe U TUIOCKOCTH B POCTPAHCTBE
MHoOrorpaHHUKHU

Jlexuus 58. Ilpusma. [lapannenenunen. [Ipusma. OcHOBHBIE
aneMeHThI Tpu3Mel. [Ipsmas u HakiioHHas npusMma. [lpaBunpHas
npusma. [Tapamtenenunen. Kyo Cummerpuu B kyOe, B
napajuienenunese, B npusme. [lnomans moBepXHOCTH IPU3MBI.
Teopema 0 AuMaroHaau NpsMOYIOJbHOTO Napajuielenunesa.
Jlexuus 59. Ilupamupa. [lupamuna. IlpaBunpHas nupaMuja.
VYceuennas nupamuga. Terpasap. OCHOBHBIE 3JIEMEHTHI TUPAMUBI.
B TOoM 4mc/ie IpaKTHYeCKUX 3aHATHI

[Tpaktuueckoe 3anstue Ne 30. [Toctpoenue ceueHuii Kyoa, Ipu3Mbl
u nupaMusl. Mcnons3oBanue Metoa cieia pu NoCTpOEHUH
CE€YEHUI MHOTOI'PaHHHKOB.

ITpakTnueckoe 3anatue Ne 31. PemieHune 3aa4 Ha pa3IndHbIE BUABI
MHOTOTPaHHHUKOB.

[TpakTuyeckoe 3anstue Ne 32. BoruncieHnue miomanei 1 00beMoB
MHOTOTpaHHHUKOB. Brruncienue miomasneii 1 00beMOB NPU3MBI,
napajenenunena, nupamuasl. Materpansaas hopmyia oobema.
CamocrosiTesibHasi padoTa o0y4yaroumuxcst

Pemienue 3a1a4 Ha BBIYHMCICHNE TUIOMIAIeH M 00BEMOB
MHOTOTPaHHUKOB

Tesia 1 MOBEePXHOCTH BpallleHUS

Jlexkuusa 60. [Hunuuaap u konyc. Onpenenenne nuiauHapa. OCHOBHbBIE
AJIEMEHTHI IuauHApa. @opMyiia Ui BBIYMCIEHUS TUIOIA U
MOBEPXHOCTH IIWIUHIPA, €ro oobema. OnpeneneHne Konyca.
OCHOBHBIE 3JIEMEHTBI KOHYCa. Y CEUeHHBIH KOoHyc. Popmyiia ais
BBIUHCIICHUS TIOMIAN IIOBEPXHOCTH KOHYCa, ero o0bema.
OcHoBaHue, BbICOTa, 00KOBast MOBEPXHOCTh, 00pazyroIas,
pa3BepTKa.

Jlexuus 61. Ceuenns unnnHapa 1 Konyca. OceBble ceUeHUs
HWIMHJpa U KoHyca. CeueHus nmapajiebHble OCHOBaHHUIO.
BrivicaHHBIN ¥ ONTUCAaHHBIN ITUITUHAP, KOHYC.

Jlexuus 62. llap u cdepa. Ux ceuenus. lllap u cdepa, nx ceuenus.
KacatenbpHas mIockocTh K cdepe.

Jlexmus 63. TTnomaas MOBEpXHOCTH B 00BeM Imapa. [Tnomaas
MOBEPXHOCTH U 00beM mmapa. [logobue Ten. OTHOICHHS MI0MAAeH
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEJI.

B TOoM uymc/Ie IpaKTHYECKUX 3aHATHI

N
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Tema 12

[TpakTuyeckoe 3anstue Ne 33. Boruncienue miomaneit 1 00beMoB
TEJ BpallleHUs

CamocTosiTe/ibHasi padoTa 00y4arouuxcst

Pemenue 3amay Ha BRIYHUCIIEHHE IUIOIIALEH U 0OBEMOB TEI
BpalIeHUs

KoopauHatbl 1 BEeKTOPbI

Jlexuus 64. JlekapToBa cucTeMa KOOPAMHAT B MPOCTPAHCTBE.
[TpsimoyronbHast (eKapToBa) cUcTeMa KOOPJMHAT B TPOCTPAHCTBE.
dopMyiia pacCTOSTHUS MEKIY IBYMS TOUKAMHU.

Jlexuus 65. BekTopsl. [[elicTBUS ¢ BEKTOpaMH, 3aJaHHBIMHU
koopauHatamu. Bekropsl. [Ipoekuus Bekropa Ha ock. KoopauHatsl
BekTOopa. Monynb Bektopa. PaBeHcTBO BeKTOpOB. PasnoxeHue
BEKTOpa 110 HanpaieHUsIM. ClI0)KEHHE BEKTOPOB. Y MHOXEHHE
BEKTOpa Ha YUCIIO.

Jlexuus 66. CkanspHoe npousBeieHue BEKTopoB. CkaasipHoe
MIPOU3BEJIEHNE BEKTOPOB. MCrIo/Ib30BaHNEe KOOPIUHAT U BEKTOPOB
[P PELICHUH MaTeMAaTUYECKUX U MPUKIAIHBIX 3a]1a4.

Jlexuus 67. BeKTOpHBIN METO pEIICHUSI CTEPEOMETPUUECKUX 3a/1au.
BekropHoe ypaBHEHHE TPAMON U INIOCKOCTH. KOOpAMHATHBINA METO
BBIYMCIICHHS YIJIa MEXK]Y TNIOCKOCTAMHU

Jlexmst 68. YpaBHeHUs Cepbl, TNIOCKOCTH U TPSIMOM
CamocTosiTesibHAsi padoTa 00y4arOInXcst

BekropHslli METO pelIEHUs] CTEPEOMETPUYECKUX 3a1a4.

Pazgen IV. KomOuHaTopuka, CTATUCTUKA M TEOPUS BEPOSATHOCTE

Tema 13

Tema 14

JJieMeHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEM

Jlexust 69. OcHOBHBIE TOHATHSI KOMOMHATOPUKH. OCHOBHBIE
noHsThs koMOuHaTopuku. @opmyna 6uHoma Hetorona. CBoiicTBa
OMHOMUHANBHBIX KO3 punmeHnTo. Tpeyronpauk [lackans.

Jlexuust 70. BeposiTHOCTb COOBITHS, CII0KEHUE U YMHOXKEHUE
BeposaTHOCTeH. Anredpa coObiTuii. Knmaccuueckoe omnpeneneHue
BepoATHOCTH. CII0’KE€HNE U YMHOKEHUE BeposiTHocTel. Dopmyna
MOJTHOM BEPOSTHOCTH.

B TOoM uymciIe NIpaKTHYECKUX 3aHATHI

[TpakTrueckoe 3ansatue 34. 3a7aun Ha MOJCYET YUCIIA pa3MEIICHUH,
NepeCTaHOBOK, coueTaHuil. Perienue 3a1a4 Ha nepeOop BapuaHTOB.
IIpakTnueckoe 3ansaTue 35. Beraucienue BepoATHOCTEN
[TpakTudeckoe 3ansatue 36. Pemenue 3agau Ha mpuMeHeHUE GopMyTT
baiieca u bepnymu.

CamocrosiTesibHasi padoTa 00y4arouuxcst

DneMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEN

JJIeMeHThI MATEMATHYECKOI CTATHCTUKHU

Jlexmma 71. IlousiTie 0 3amayax MaTeMaTHUYECKON CTAaTUCTHKH.
[IpencraBinenue nanusix. [loHsTre 0 3a1ayax MaTeMaTUHYECKOM
CTaTUCTUKU. DJIEMEHTHl MaTeMaTHYECKON CTaTUCTUKU
[IpencraBieHre qaHHBIX (TAOIUIIBI, TUATPaAMMBI, TpadUKH),
reHepaibHasi COBOKYIHOCTb, BbIOOpKa. CocTaBieHue
MHTEPBAJIBHOTO BapHAIMOHHOTO Ps/a.

Jlekuusa 72. YucnoBble XapaKTEPUCTUKN BapUALIMOHHOTO psija
(uacToTa, 4acTOCTh, CpeiHee apu(pMeTHIecKoe, MeiaHa, JUCIepCus
U CPETHEKBAIPATUYECKOE OTKIOHEHUE)

B TOoM uymc/Ie IpaKTHYECKUX 3aHATHI
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[Ipaktuueckoe 3anstue 37. CoctaBieHne BapuallMOHHOTO Psijia.

Pacuer 4uncioBbIX XapaKTEpPUCTHK BapUAILIMOHHOTO psfa. 4

IIpoMeskyTOUHAsI aTTeCTALUSA 12

OyHKIIUU U TpaduKy. 2

[TpousBonHas. mpaBuia quddepeHpoanus. [ eomerpuyeckuii u 2

(PUBUYECKUN CMBICIT IIPOU3BOTHOM.

ITepBooOpasHas u unterpai. Ilpunoxxenue onpeneaeHHOro

MHTErpaja K BEIUMCIICHUIO IUIOLAAN KPUBOIMHEHHOMN Tpanenuy.

3amaun cTepeoMeTpUN Ha MHOTOTPAaHHUKH U TeJa BPAILlCHHS. 2

[Tnomaau 1 06beMbl MHOTOIPAaHHUKOB U TEJI BPaIIEHUS.

JK3aMeH 6
Hroro (BeceHHmii cemectp) 182
Bcero 3a yueOHblii roa: 340

3 MarepuaJibHO-TeXHHUYECKOE U Y4eOHO-MeToAnYecKoe obecnedeHue U CIUIINHbI
(Mmonxy.ist)

3.1 CnennanbHble NOMELICHHUS VI PeaJIM3alui POrpaMMbl

VYueOHblIif KaOUHET, YAOBIETBOPAIOLINI TPEOOBAHUAM CAHUTAPHO-3UIEMUOIOTHYECKUX MTPABHII
u

HopMmatuBoB (CanlluH 2.4.2 Ne 178—02) u ocHaleHHBIH TUITOBBIM 000PYAOBAaHHEM.

B cocTaB yueOHO-METOANUECKOTO U MaTepHAIbHO-TEXHUYECKOTo obecriedeHust kabuHera
BXOJIAT:

— JI0CKa;

— MOCAaJI0YHbBIE MECTA M0 KOJIMYECTBY O0YJAIOIIUXCS;

— pabouee MeCTO MpenoaBaTes;

— MHOTO(YHKIIMOHATBHBIA KOMIUIEKC TPETIOIaBaTels;

— HarJsaHbIe TOCOOHS;

— HPOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA.

3.2 UnpopmannoHHoe odecnieyeHre pean3aliu NporpaMmbl

3.2.1 OcHoBHas JaUTEpaTypa

1. Atanacsn, JI. C. MatemaTuka: anredpa 1 Hayaia MaTeMaTHUYECKOTO aHAIIM3a, TEOMETPHSL.
I'eomerpus. 10-11 kmacc. bazoBslit u yrnyOneHHsIi ypoBHE : YueOnuk- / JI. C. AtanacsH, B. .
Kamomues C. b. ITo3nsk 3. I'. Kucenesa JI. C. Byty3os. — 12-e u3n., crep. — Mocksa : HUL]



HMH®PA-M, 2024. — 288 c. — ISBN 978-5-09-112137-7. — URL.:
https://znanium.ru/catalog/document?id=447184 (narta obpamenus: 16.04.2025). — Tekcr :
JJIEKTPOHHBIN.

3.2.2 JlonoJIHUTEIbHAS JTUTEpPaTypa

1. Marematuka B mpuMepax u 3ajadax : yaeonoe nmocoodue / JI. V. Maiicens, B. 3. XKaBuepuuk,
. 1O. MaukeBuu [u np.] ; nox penakuueit JI. . Maiicenn. — MuHck : Bpiusiimas nikona,
2022. — 456 c. — ISBN 978-985-06-3483-2. — TekcT : 31eKTpOHHBIH // DIEKTPOHHBINA pecypc
udpoBoit oopazosarensHoii cpenbl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/129985 (nara obpamienus: 05.05.2023). — Pexxum goctyna: s
aBTOPHU3HP. MOJIb30BATENECH

2. Mepsmsik, A. I'. Maremaruka. I'eomerpus : 11-ii kimacc ( yrinyOnéHHBIN ypOBEeHb) : YueOHUK- /
A.T. Mepznsxk, . A. Ilonsxos B. M. Ilononsckuii B. E. HomupoBckuii. — 7-e u3a., crep. —
Mockga : HUL] UH®PA-M, 2023. — 256 c. — ISBN 978-5-09-103610-7. — URL.:
https://znanium.com/catalog/document?id=432696 (nara obparmienus: 16.04.2025). — TekcT :
3JIEKTPOHHBIMN.

3. Omenbuenko, B. I1. Matemaruka : Yue6nuk / B. I1. Omenpuenko, H. B. Kapacenko. —
Mocksa : HUL] MTH®PA-M, 2024. — 349 c. — ISBN 978-5-16-017462-4. — URL.:
https://znanium.com/catalog/document?id=432205 (nara obparmienus: 16.04.2025). — TekcT :
AIEKTPOHHBIMN.

3.2.3 Meroauyeckas Jurepatrypa

1. MaTtemartuka : METOAMYECKHE YKa3aHUS K IPAKTHUECKUM 3aHSITUAM U CAMOCTOSITENIbHOM
pabote ans ctyneHToB 1 Kypca Beex cnenuanbHocteit CI1O ounoii opmbl 00yueHus /
Ky3zbacckuit rocynapctBeHHbIN TexHuueckuil ynusepcurer um. T. @. ['opbauesa ; Kadenpa
TEOPHH U METOJUKU MPOQeCcCCHOHATIBHOr0 00pazoBanus, coctaBurenb: E. B. KabaueBckas. —
Kemeposo : Ky3I'TV, 2023. — 1 ¢aiin (649 K6). — URL:
http://library.kuzstu.ru/meto.php?n=10687 (nara oopamenus: 16.04.2025). — Tekcr :
3JIEKTPOHHBIMN.

3.2.4 UnTepHeT pecypchbl

1. SIxoBnes I'.H. Anrebpa 1 Havyana aHanu3a (MareMaTuka Jjisi TEXHUKYMOB) [ DIEKTpOHHBIN
yuebnuk] /I".H Sxosnes. - Pexxum noctyna: http://lib.mexmat.ru/books/78472/.


https://znanium.ru/catalog/document?id=447184
https://profspo.ru/books/129985
https://znanium.com/catalog/document?id=432696
https://znanium.com/catalog/document?id=432205
http://library.kuzstu.ru/meto.php?n=10687

2. AnreOpa u Havana ananusa. 10-11 kmacc. 3agaunuk. Mopakosuu A.I'. u 1p. — Pexum
nocryma: http://proresheno.ru/uchebniki/algebra/1 1klass/714-algebra-i-nachala-analiza-10-11-
klass-zadachnik-mordkovi ch-a-g-i-dr/visit

3. Anrebpa u marematudeckuit ananus. 10 kiace. (yrinyonenHnoe nzydenue) Bunenkun H.A.,
NBamesMycaros O.C., llIBapudypa C.U. — Pexxum noctyma:
http://proresheno.ru/uchebniki/algebra/10klass/686-algebra-i-matematicheskij-analiz-10-klass-
uglublennoe-iz uchenie-vilenkin-n-ya-ivashev-musatov-o-s-shvartsburd-s-i/visit

4. Cenpix, U. 0. Marematuka : yueonuk u npaktukym ais CI1O / U. 10O. Cenpix, O. b.
I'pebenmnukos, A. O. IlleBeneB. — M. : M3natenscTBo FOpaiit, 2018. — 443 ¢. — (Cepus :
[Tpodeccuonansuoe odopazoBanue). — ISBN 978-5-9916-5914-7. — Pexum goctyna:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL

4. Opranu3zaunmsi cCaMOCTOSITEJIbHOM PadoThl 00y4al0IIMXCH

CamocrosiTensHas paboTa 00yJaromuXxcsi OCYIIECTBISETCS B 00beMe, YCTAHOBJICHHOM B pasjielie
2 HacTosIIel TPOrpaMMBbl TUCITUTUIUHBI (MOIYIIS).

J1s caMocTOsATENbHOM pabOThl 00YYaIOUINXCS TPEyCMOTPEHBI ClIeIaIbHbIe TOMEIECHUS,
OCHAII[EHHBIE KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKITIOYCHUS K HH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTh "MHTepHeT" ¢ o0ecrieueHneM JO0CTyIa B AJICKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBarenbHyo cpeny Ky3['TVY.

5. ®oH OLIEHOYHBIX CpeacCTB AJid MPOBEACHUS TEKYIIEIr0 KOHTPOJIA, l'[pOMe)KyTO‘IHOﬁ
aTrecranumn oﬁyqammnxcsl Mo ITMCHMIIJIMHE

5.1 ITacnopT (poH/IA OLIEHOYHBIX CPEICTB

dopma TeKy1ero

KOHTPOJIsA 3HAHUM,
3uanusi, yMeHusl,

. YMEHMUi,
NPaKTHYECKUH
HaumenoBanue NMPaKTHYECKOT 0
Conep:kanue Kon ONbIT, HEO0OXOANMBIE
Nepasnesion OIbITA,
(TeMBI) pa3aesia KOMNETEHIIUU AJs (POPMUPOBAHUS
MUCHHUILIHHBI . |[HEOOXOAMMBIX IJI5
COOTBETCTBYIOIIIEH
¢popmupoBanusn
KOMIIETeHINH .
COOTBETCTBYIOIIIEH
KOMIIeTeHIIUH
YucnoBbie
JInuaHOCTHEBIE o
MHO>XECTBA Y CTHEIN I
PE3yJIbTATHI: o
IMUCHbMEHHBII
OK 01,
OCHOBBI OIIpoOC.
TPUTOHOMETPUU - TOTOBHOCT K
p P 6K 02, CaMOPa3BUTHIO,
[IpoBepouHsie
R —— CaMOCTOSATEILHOCTH U AGOThL
1 Aare0pa y OK 03, CaMOOIIPEICTICHUIO; p
rpaduku
IIpakTHueckue
OK 04, - HaJIM9IHe MOTHUBAIINHU P
Kopuu, ctenenu paboTHI.
K OOY4YCHHIO U
U JIOTapu(MBbI
OK 07. JTMYHOCTHOMY
CaMOCTOSTEILHEIE
Pa3BUTHIO

paboTHI.



Hauauaa

2 MAaTeMATH4YeCKOIo

aHaJ/JIu3a

3 TeomeTpus

[Ipenenst
[IpousBoHas
[TepBooOpaznast OK 01,
Y UHTErpal
OK 02,
OK 03,
OK 04,
OK 07.
[IpsimMbIe 1
MJIOCKOCTH B
MIPOCTPAHCTBE
MHOTOrpaHHUKN
Tenan
MTOBEPXHOCTHU
BpaIeHUs OK 01,
Koopaunatsl u OK 02,
BEKTOPBI
OK 03,
OK 04,
OK 07.

- HAJIMYUEC MOTHUBALlN

K 00y4YECHHIO U
JMIHOCTHOMY
Pa3BHUTHIO;

- LIeJICHAIPABICHHOE
pa3BUTHE BHYTPEHHEU

MO3ULIUH JTUYHOCTH
Ha OCHOBE JIyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEN HapOJ0B
Poccuiickoii
Denepannu,
NCTOPUYECKUX U
HAI[MOHAJIbHO-
KYJIbTYPHBIX
TpaguLui,
dhopMupoBaHHE
CUCTEMBI 3HAYMMBIX
LIEHHOCTHO-
CMBICIIOBBIX
YCTaHOBOK,

AHTUKOPPYILIMOHHOIO

MHPOBO33PCHUS,
MIPaBOCO3HAHUS,
KOJIOTHYECKON
KYJBTYPHI,

CIIOCOOHOCTH CTaBHUTh

LCJI U CTPOUTH
KNU3HCHHBIC ITJIaHbI

MeranpeameTHbIe
pe3yJbTaThl:

- OCBOCHHbBIE
00y4arOIUMHUCS
MEKIIPEIMETHBIC
MIOHSATHUS U
YHUBEpPCAIbHbBIC
y4eOHBIC EHCTBUS
(peryJsITUBHbIE,
[03HABATEIIbHBIC,
KOMMYHHUKATHBHBIC)

- CITOCOOHOCTB X
HCIIOJIb30BaHUS B
[MO3HABATCIILHOM 1
COIMaJIbHOM
MIPaKTHKE;

Y CTHBIA NI
HHUCHbMEHHEIN
ompoc.

[IpoBepouHsble
paboTHI.

[IpakTnueckue
paboTHI.

CaMOCTOSITEIbHBIC
paboTHL.

Y CcTHBIA NI
NUCHMEHHBIN
Ompoc.

[IpoBepounbie
paboTHI.

[IpakTueckue
paboTHI.

CaMOCTOSTEeILHBIC
paboThI.



KomOunaTopuka,
CraTtuctuka u
Teopus
BePOSATHOCTE

5 IloBTOpeHue

JIIEMEHTEI

KOMOMHATOPHUKHU
mTeOpHM
BEPOSTHOCTEH

OK 02,
DJIEMEHTHI
MaTeMaTHIECKOH | 03,
CTAaTUCTUKH

OK 04,

OK 07.
DyHKIUU U
rpaduKu

Kophu, crenenu
U JIOTapu(pMBbI

OCHOBBI
TPUTOHOMETPHH

[IpousBogHas

[TepBooOpazHast
U MHTETpal

Muororpanauku. OK 01,
Teman

nosepxHoctu  OK 02,
BpAIICHUS
OK 03,
Koopaunats! n
BEKTOPBI OK 04,
OK 07.

- TOTOBHOCTb K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHHIO U
OCYILECTBIICHUIO
yaeOHOI
NeSITETbHOCTH,
OpraHu3aINH
y4eOHOro
COTPYAHUYECTBA C
1e/1arorMYeCKUMHU
pabOTHUKAMU U
CBEPCTHUKAMH, K
YYaCTHIO B
OCTPOCHUU
VH/MBHTyaIbHOU
o0pa3oBaTeNbHOI
TPACKTOPUH

Y cTHBIN niIn
OUCHMEHHBIN
OIpocC.

[IpoBepouHsble
paboTHI.

CaMOCTOSTCIIBHBIC
paboTHI.

- OBJIaJICHUE
HaBBIKAMH Y4eOHO-
HCCIIeI0BAaTEIbCKOM,
MIPOEKTHOUN 1
COLIMATILHOM
JIeSITeIbHOCTH

- TOTOBHOCTb K
CaMOCTOSITEIILHOMY
TUTAHUPOBAHHIO H
OCYIIIECTBICHUIO
yueOHOM
NESITEIIbHOCTH,
OpTraHu3aIuu
y4eOHOro
COTPYTHUYECTBA C
MeAarorn4ecKuMu
pabOTHUKAMU U
CBEPCTHHUKAMHU, K
YYaCTHIO B
MOCTPOCHUU
VHIUBUyaTbHON
o0Opa3oBaTeNnbHOI
TPaCKTOPHH;

Y CcTHBIA NI
NUCHMEHHBIN
Ompoc.

[IpenmeTHbIE
pe3yIbTaThI:

- YMEHHE peniaTh
ypaBHEHUS,
HEpPaBEHCTBA U
CUCTEMBI C IIOMOILBIO
pa3INYHBIX IPUEMOB,
peraTh ypaBHEHUS,



HEPAaBEHCTBA U
CUCTEMBI C
apaMeTpoM;

- YMEHHUE CTPOUTH
rpaduku GyHKIUH,
BBITIOTHSTH
peoOpa3oBaHus

rpaduKoB QyHKIIHI;

- YMEHHE
UCIIO0JIb30BaTh
CBOMCTBA U rpauKu
byHKIUHN 115
pELlIEeHUs] ypaBHEHUH,
HEPaBEHCTB U 337134 C
rapaMeTpamu;

- YMEHHE NIPOBOJUTH
HCCIICIOBAaHUE
INZINIVIH
n300pakaTh HA
KOOPJAMHATHOU
IJIOCKOCTH
MHO’KECTBA PELLIEHUI
YpaBHEHUH,
HEPABEHCTB U UX
CUCTEM, HaXOUTh
aCHUMIITOTHI rpaduka

dynKkumm;

- YMEHUE BBIYUCIIATH
MTPOU3BOHBIC CYMMBHI,
MIPOU3BEJICHUS,
YaCTHOT'O U
KOMITO3UIIUU
(yHKIHA, HAXOIUTh
ypaBHEHUE
KacaTeJIbHOM K

rpaduky QyHKIHIH;

- yMEHUe
IPOM3BOTUTH
apupmMeTHuecKue
JIEHCTBHS C
KOMILJIEKCHBIMU
YKCIIaMH, IPUBOINUTh
PUMEPBI
VCTIOJIb30BaHUS
KOMIIJICKCHBIX YHCET;



- YMEHHUE HaXOIUTh
BEPOATHOCTH
coOBITHH C
MCIIOJIb30BaHUEM
rpaduaeckux
METOJIOB, IPUMEHSTH
JUTSL pelIeHuUs 3a1a4
(bopMyIIBI CIIOKEHUS
1 YMHOXCHHSI
BEPOSATHOCTEM,
dhopMyITy MOTHOM
BEPOSITHOCTH,
dbopmyny bepnaysm,
KOMOMHATOPHBIE
¢dakThl 1 GopmMyIbl,
OIICHUBATH
BEPOSTHOCTH
pealIbHBIX COOBITHIA;

- YMEHHUE MPUMECHSTh
CBOICTBa
reOMETPHUCCKUX
¢uryp,
CaMOCTOSITEIILHO
dbopMyIIMpoBaTh
OTpeIeIICHUS
u3ydaemMbIX Quryp,
BBIJIBUTATh TUITOTE3bI
0 CBOMCTBax 1
NpU3HAKax
rCOMETPHUECKUX
¢uryp,
000CHOBBIBATH HIIH
OIPOBEPraTh UX;

- YMEHHUE TPOBO/IUTH
KJIaccu (UKo
buryp no paznIuyHbIM
pU3HAKaM,
BBITTOJTHSTH
HE00X0IMMbIe
JIOTIOJTHUTEIHHBIE
MOCTPOCHHMS,
HAXOJIUTh OTHOIICHUE
00BEMOB MOA0OHBIX

¢uryp;

- yMEHHE
OIIepUPOBATH
MOHSTUAMU:



- OIpEeJICTICHHUE,
aKCHOMa, Teopema,
CIICACTBHE, CBOMCTBO,
MPU3HAK,
JI0Ka3aTeJIbCTBO,
PaBHOCHUJIbHBIE
(bopMyJIHPOBKH;

- MHOXKECTBO,
MOJIMHOKECTBO,
omnepaluu Hajl
MHOXXECTBaAMHU;

- coueTaHue,
MePECTaHOBKA, YUCIIO
COYCTaHUM, YHCIIO
MepecTaHOBOK; OMHOM
HrioToHa;

- HATYpaJIbHOE YHUCIIO,
LIEJIO€ YHCII0, OCTATOK
110 MOJTYJTIO,
palMoHaIbHOE YUCIIO,
UPpAMOHATIEHOE
YHCJI0, MHOKECTBA
HaTypaJbHBIX, IIEIBIX,
palMOHANbHBIX,
NENCTBUTEILHBIX
YHCell,

- CTETEHb C LIETbIM
MoKa3areieM, KOPeHb
HaTypajibHON
CTETICHH, CTETICHB C
paroHaIbHBIM
MOKa3aTeseM,
CTETeHb C
JICVCTBUTEIIbHBIM
(BEIIECTBEHHBIM)
MOKa3aTeseM,
jorapudm yucia,
CUHYC, KOCUHYC U
TaHTEHC
MIPOU3BOJIHLHOTO
qrcla;

- TOXKJIECTBO,
TOJIECTBEHHOE
npeoOpa3oBaHue,
ypaBHEHUE,
HEPAaBEHCTBO,
CHCTEMa YPABHEHHUI U



HEPABEHCTB,
PaBHOCHIIBHOCTD
YPaBHEHUH,
HEPABEHCTB U CUCTEM,
palroHalbHbIE,
VpPpaLMOHAIIbHBIE,
1I0Ka3aTelbHbIE,
CTEIICHHBIE,
jorapudmuueckue,
TPUTOHOMETPUUECKUE
YpaBHEHMUS,
HEPABEHCTBA U
CHUCTEMBI,

- rpaduk QyHKINH,
obpatHas pyHKIHS,
KOMITO3UIIUS
GyHKIMHA, TUHEHHAS
byHKIWHS,
KBaJIpaTH4YHAas
(byHKIUS, CTeNeHHAs
(GYHKIHS C LIEeTTBIM
OKa3aTeseM,
TPUTOHOMETPHUUECKUE
¢byHK1IMHU, 0OpaTHBIE
TPUTOHOMETPHUECKUE
byHKIHH,
roKasareibHas 1
norapudmrgeckas
byHKINH,

- YeTHOCTh (QYHKIINH,
NEPUOANYHOCTD
byHKIHH,
OTrpaHUUYEHHOCTh
byHKIHH,
MOHOTOHHOCTh
GYHKIIUH, SKCTPEMYM
byHKIIH,
HauOoJIbIIee U
HauMEHbIIIEE
3HaYeHUS PYHKINH
Ha IIPOMEXYTKE;

[MOCJICA0BATEILHOCTD,
apudMeTHIecKas
mporpeccus,
reoMeTpUYIeCKast
porpeccus,
OECKOHEUHO
yOBIBaromas



reoMeTpHuuecKas
POTPECCHUS;

- HETMIPEPhIBHOCTH
(yHKIMH, aCHMOTOTHI
rpaduka QyHKIUH,
riepBasi ¥ BTOpas
[IPOU3BOIHAS
byHKIUH,
reOMEeTpUYECKUN U
(du3ndecKuii CMBICI
MIPOU3BOHOM,
nepBooOpasHasi,
OIpeeICHHbIN
UHTETpa;

- TOYKa, IIpsimas,
IIJIOCKOCTB,
IIPOCTPAHCTBO,
OTpE30K, JIyY,
IIJIOCKUH YTOJL,
JIBYI'PaHHBIN yTOJI,
TpEeXTpaHHbIN yroi,
[IEPECEKAIOIIMECH,
[apajuIeIbHbIE U
CKPEILIMBAIOIINECS
IIPsIMBIE,
MapaJJIEIbHOCTD U
MEPIEHANKYIJISIPHOCTD
MPSIMBIX U
[JIOCKOCTEM, YroJl
MEXy MPSIMBIMH,
YIOJI MEXAY IIPSAMOM
1 IJIOCKOCTBIO, YTOJI
MEXKIY IIOCKOCTSMU;

- MHOTOTPaHHUK,
CeueHUe
MHOTOTpaHHHKA,
[IPaBUJIbHBIN
MHOTOTPaHHUK,
npu3Ma, nupamuia,
¢durypa u
[IOBEPXHOCTh
BpallleHus, IIWIHHID,
KOHYC, 11ap, cdepa,
pa3BepTKa
MIOBEPXHOCTH,
CEUYEHUS KOHYyca U
LWINHIPA,
napauieNbHbIe OCH
WM OCHOBAHMIO,



CeueHue 11apa,
IJIOCKOCTB,
Kacaromasics cepsl,
LWINH/Ipa, KOHYCa;

- uIomaabs GUrypsl,
00BeM (uUrypsl,
BEJINYMHA YTIIa,
paccTosiHAE OT TOUKH
710 TUIOCKOCTH,
paccTOsIHUE MEXKIY
HPSMBIMH,
paccTOsIHUE MEXKIY
IUIOCKOCTSIMH,
Iomanb chepsl,
TUTOIIA b
MOBEPXHOCTHU
HPaMUIBI, IPU3MBI,
KOHYycCa, LIMJIMH/PA,
00beM KyOa,
PSMOYTOJIBHOTO
napaJuiesenunesa,
MUPAMU/IbL, TPU3MBI,
[WJIMH/PA, KOHYyCa,
mapa;

- IB)KCHUE,
rapasieabHbIN
MEPEHOC, CHMMETPUS
Ha IJIOCKOCTH U B
POCTPAHCTBE,
MTOBOPOT,
npeoOpa3oBaHue
o100us, ITOI00HEIE

uryper;

- IPSIMOYTOJIbHASI
CHCTEeMa KOOPJIMHAT,
BEKTOP, KOOPAUHATHI
TOYKH, KOOPANHATBL
BEKTOpa, CyMMa
BEKTOPOB,
HPOU3BEIICHUE
BEKTOpa Ha 4UCIIO,
pa3JIoKeHUE BEKTOpa
1o 6a3ucy, CKaJsipHOe
IPOU3BEICHHUE,
BEKTOPHOE
POU3BEIICHUE, YOIl
MCKAY BCKTOPAMMU,



- CllyyaiHast
BEJIMYNHA,
pacpeneneHue
BEPOSATHOCTEM,
MaTE€MaTHYECKOE
0’KMJIaHUE,
JICIIEpCHs U
CTaHJapTHOE
OTKJIOHEHHE
CIIy4alHON
BEJIMYMHBI, PyHKINN
pacrpeneieHus U
IIJIOTHOCTH
PaBHOMEPHOTO,
[I0Ka3aTEeIBHOTO U
HOPMAJIBHOT'O
pacrpeieNICHUl;

- YMCHHUC HaAXOOUThb
ACHMITOTHI rpaduKa
INZEINIVIH

- cpeaHee
apupMeTHuIeCcKoe,
MeIHaHa,
HauOOJIbIIIEE U
HaMMCHBIIIEE
3HAYCHUS, pa3Max,
TUCTIEPCHS,
CTaH/IapTHOE
OTKJIOHCHHE JIJIS
OITNCAHUA YUCIOBBIX
JTaHHBIX;

- yMEHHE
UCCIICIOBATh
CTaTUCTHYCCKHUEC
JaHHBIC, B TOM 4YHUCJIC
C MPUMEHEHUEM
rpaduIecKux
METOJIOB U
DIEKTPOHHBIX
CpEJICTB;

- YMEHHE
MCII0JIb30BATh
CBOMCTBA U3y4YEHHBIX
pacnpeneseHui 1ist
pelieHus 3a1ay;

- YMEHHE
MOJEJIUPOBATH



pealbHbIE CUTYAIUU
Ha S3BIKE
MaTEMaTHKHU,

- YMEHHUE COCTABIIATh
BBIPAXKCHUS,
yYpaBHEHHS,
HEpPaBEHCTBA U UX
CHCTEMBI I10 YCIIOBHIO
3a/1a4M, UCCIIE0BaTh
MOCTPOCHHBIE MOJICIIH
C UCIOJIb30BaHUEM
amrmapara anreopsl,
UHTEPIIPETHPOBATH
10Ty YCHHBIN
pe3yJbTar;

- YMEHUE CTPOUTH
MaTeMaTUYECKUe
MOJIETU C TIOMOIIBIO
TeOMETPUYECKUX
TMOHSTHUM ¥ BEJIMYHH,
peluaTh CBsA3aHHbIE C
HUMH IPAKTHYECKHE
3a/1a4M; COCTABIIATh
BEPOATHOCTHYIO
MOJENb U
WHTEPIPETUPOBATH
[1OJIy YCHHBII
pe3yJIbTarT;

- YMEHHE peniaTh
TIPUKJIATHBIC 3a]]a91
CpeICTBaMu
MaTEeMaTHIECKOTO
aHau3a, B TOM YHCIIe
COIIMAJIBHO-
YKOHOMUYECKOTO H
(hU3UIECKOTO
xXapakrepa

- YME€HHE
MCII0JIb30BaTh
TEOPETUKO-
MHOKECTBEHHBII
anmapar JJIst
ONMUCAHUS PEATBHBIX
MIPOLECCOB U SIBJICHHUI
Y IIPU pELICHUN
3aJad, B TOM 4YUCJIC U3



JPYTHX Y4eOHBIX
PEMETOB;

- YMEHHE IPUMEHSATh
KOMOWHATOPHBIE
(bakThl 1
paccyxIeHus s
peuieHus 3a1ay;

- YMCHHE
HCII0JIB30BATh
MPU3HAKU JACITUMOCTH,
HAaVMEHBIINI 00U
JIETIATENb U
HaMMEHBIIIee 00IIee
KpaTHOE, aJITOPUTM
EBknuna mpu
pCIICHUY 33]1aY;
3HaKOMCTBO C
pa3TMIHBIMH
MMO3UIIHOHHBIMU
CHUCTEMaMHU
CUHCJIEHUS,;

- YMEHUE IPUMEHATD
ypaBHEHUS,
HEpPaBEHCTBA, UX
CUCTEMBI JJIs1
pelieHus
MaTeMaTHUYeCKUX
3aja4 U 3a7a4 U3
pazIUYHBIX o0JacTen
HayKHU U peajibHON
JKU3HU; YMEHUE
HCIIOJIb30BaTh
rpaduKu QyHKIHI
JUTSL U3YUYECHHS
IIPOLIECCOB U
3aBHCUMOCTEH Mpu
pelIeHny 3aa4 U3
JIPYTUX Y4eOHBIX
IIPEIMETOB U U3
peanbHOU KU3HU,

- YMEHHE BBIPAXKATh
dbopMynamu
3aBUCHMOCTH MEXIY
BCINYHNHAMMU,

- YMEHHUE
UCIIOJIB30BaTh
IIPOU3BOAHYIO IS



VCCIICTOBAHMS
byHKIUH, 11
HAXOXKICHUS
HAWTYYIlIero
peleHus B
HPUKJIAJIHBIX, B TOM
9HCIIe COI[HATIBHO-
HKOHOMHYECKUX U
¢duznyecKux 3aaayax,
JUIS OTIpE/IeICHUS
CKOpPOCTH H
YCKOPEHHUS; HaXO/IUTh
IUI0IA/IU U 00BEMBI
¢buryp ¢ nomoIpo
WHTETpaa;
IPUBOIUTH PUMEPHI
MaTEeMaTHIECKOTO
MOJICIIMPOBAHUS C
TIOMOIIIBIO
TudepeHIaIbHbIX
YPaBHEHU;

- 3HAKOMCTBO C
MOHATUSMH: 3aKOH
OOJIBIIINX YHCEI,
METOJTbI BEIOOPOYHBIX
WCCIICIOBAHMI;

- YMEHUE TIPUBOTUTH
PUMEPBI TPOSABICHUS
3aK0HAa OOJIBIINX
YKCes B IPUPOIHBIX U
0OIIIECTBEHHBIX
SBIICHUSAX,

- YMEHHE
MCIIOJIb30BaTh MpHU
pelIeHnn 3a1a4
M3y4YEeHHbIE (PaKThI U
TEOPEMBI
TUTAHUMETPHH;

- YMEHHUE OlIEHUBATh
pa3Mepbl OOBEKTOB B
OKpYXKaloIIeM MUPE;

- YMEHHUE CTPOUTH
ceueHue
MHOTOTpaHHHKA,
n300paxarh
MHOTOTPaHHHKH,

(GuUryps1 u



MIOBEPXHOCTHU
BpalIEHUs, UX
CEYEHHUs, B TOM YHUCIIE
C IOMOILIBIO
AIIEKTPOHHBIX
CPEIICTB;

- yMEHHE
pacro3HaBaTh paBHBIC
1 T10100HBIE (PUTYPBHI,
B TOM YHUCJIC B
IIpUpOJIe, UICKYCCTBE,
APXUTEKTYPE; YMCHHE
HCII0JIb30BaTh
TEOMETPHUCCKHE
OTHOIICHHUS,
HAXOHTh
reoMeTpUUYECKUe
BEJIMYUHBI (JJTUHA,
YTOJI, TUIOIIA/lb,
00bEM) MPU PEIICHUN
3a/a4 U3 Ipyrux
y4eOHBIX IPEMETOB
1 U3 peaibHOMI
JKU3HU;

- YMEHHE
MOJIETTUPOBATH
peanbHbIe CUTyalluu
Ha SI3BbIKE
MaTE€MAaTHKU;
COCTaBJISITh
BBIPaKCHMUS,
ypaBHEHUS,
HEpaBEHCTBA U UX
CHCTEMBI TI0 YCIIOBHIO
3a/1au, UCCIIEI0BAThH
MMOCTPOEHHBIE MOJIETTH
C UCIOJIb30BAaHUEM
anmnapara ajireopsl,
WHTEPIPETUPOBATH
IOy YECHHBIN
pe3yibTaT; CTPOUTh
MaTeMaTHYECKHE
MOJIEJIN C TOMOIIIbIO
TEOMETPHUECKUX
MMOHATUM U BEJIUYMH,
pears CBA3aHHbIE C
HUMH MPAKTHYECKUE
3a/1a4u; yMEHUE
COCTaBJISITh
BEPOSITHOCTHYIO



MOJEIIb U
WHTEPIPETUPOBATH
IOy YCHHBIN
pe3yibTarT;

- yMEHHE peIaTh
NPUKJIAIHBIC 33]]a91
cpeacTBaMU
MaTEMATHYICCKOI'O
aHaJM3a, B TOM YHCIIe
COLMAJIBHO-
HKOHOMHUYECKOTO H
¢du3ugecKoro
XapaKkTepa;

- yMEHHE BBIOMpATh
ITOAXOISIIHI METO/
TSl pEIICHUS 3a/1a4H;
[MOHUMAaHUE
3HAYUMOCTH
MaTeMaTHUKU B
W3YYCHHUH TTPUPOJTHBIX
1 0OIIECTBEHHBIX
MIPOIIECCOB H
SIBIICHMUIA;

- yMEHHE
pacro3HaBaTh
MIPOSIBIICHUE 3aKOHOB
MaTEMaTHKHU B
HCKYCCTBE, YMEHUE
IIPUBOJIUTH PUMEPDI
MaTEeMaTHUYECKUX
OTKPBITHH
POCCUICKOH U
MUPOBOMU
MaTeMaTHUYECKOU
HayKu

- YMEHHE
dbopmyIUpoBaTh
obpartHoe 1
MIPOTUBOTOIOKHOE
YTBEPKIACHHE,
MIPUBOIUTH MPUMEPHI
U KOHTPIIPUMEPHI,
HCIIOJIb30BaTh METOJ]
MaTeMaTUYECKON
WHAYKIIHH;

- YMEHHE MPOBOIUTD
JTI0OKa3aTelIbHbIe



paccyXaeHus IIpu
pellIeHny 3a1a4,
OLICHUBATh
JIOTUYECKYIO
IMPaBUJIbHOCTDH
pacCyKICHU;

- yMeHHe
HCTIOJIb30BaTh
rpaduku GyHKIUI
JUTS U3yYeHUS
IPOLIECCOB U
3aBUCUMOCTEH IIPU
pELICHUH 3a71a4 U3
JpyTUX y4eOHbIX
IpeIMETOB U U3
peaNbHON KU3HU;
BBIPAXKaTh
dbopmynamu
3aBUCHMOCTH MEXY
BEIIMYMHAMU;

- yMeHue rpaduyecku
HCCIIE0BATh
COBMECTHBIE
HaAOJIFOIEHUS C
IIOMOUIBIO IUArpaMM
paccenBaHus U
JIMHEUHOH pEerpeccuu;

- YMEHHUE OlIEHUBATh
pa3Mepbl OOBEKTOB B
OKpYXKaloIIeM MUPE;

- YMEHHE CTPOUTh
CEueHUe
MHOTI'OI'paHHHKa,
N300paxarh
MHOTI'OI'PaHHUKH,
¢buryps u
IOBEPXHOCTHU
BpAICHUS, UX
CEUEHUs, B TOM 4HCIIe
C TIOMOIIIbIO
HIIEKTPOHHBIX
CPEJICTB;

- YMEHUE
MO/JIEJIUPOBATh
pealbHbIE CUTYALUU
Ha S3BIKE
MaTE€MaTHUKH,



COCTaBJISATh
BBIPa)KEHUS,
YpaBHEHUS,
HEPaBEHCTBA U MX
CUCTEMBI 10 YCIIOBUIO
3aJ]a4M, UCCIIE0BATh
[IOCTPOCHHBIE MOJIEIIN
C MCIOJIb30BaHUEM
anmnapara ajreopsl,
MHTEPIPETHPOBATH
10Ty YCHHBIN
pe3yJIbTarT;

- YMEHHE CTPOUTH
MaTEMaTHUECKHE
MOJIEJIH C TTIOMOIIBIO
TEOMETPUYECKHUX
MOHSITUN U BEJIMYUH,
peliaTh CBSI3aHHBIE C
HUMU MPAKTUYECKUE
3aja4u;

- YMEHHE COCTaBIIATh
BEPOSITHOCTHYIO
MOJEJIb U
WHTEPIPETUPOBATH
[1OJIy YCHHBII
pe3yJIbTaT;

- YMEHHE NIPUMEHSATH
YPaBHEHUH,
HEPaBEHCTBA, UX
CUCTEMBI JJIS
peleHus
MaTEMaTHYECKUX
3a/1a4 ¥ 3a71a4 U3
pas3In4HbIX o0sacTei
HayKH U peaJIbHOU
JKU3HU;

- YMEHHUE
HCTIOJIb30BaTh
MPOM3BOTHYIO IS
MCCIICTOBAHMUS
GyHKIMHA, 11T
HAXO0XKJICHUS
HAWITY4IIIero
pelIeHus B
NPUKJIAJHBIX, B TOM
YrCIie COLUATBHO-



OKOHOMHUYCCKUX
3aJaydyax,;

- 3HAKOMCTBO C
MMOHSATHSIMU: 3aKOH
OOJIBIIINX YHCE,
METO/TbI BEIOOPOYHBIX
HCCIICJOBAHMIA;
YMEHHE MPUBOJIUTH
MIPUMEPHI TTPOSIBIICHUS
3aKOHA OOJIBIINX
YHCEN B MPUPOJIHBIX U
00IIECTBCHHBIX
SIBJICHUSX

- YMEHHE
HCII0JIb30BATh MIPU
pelIeHnu 3a1a4
W3Yy4YCHHbIE (PAKThI U
TEOpPEMBI
TUTAHUMETPHH;
YMEHHE OLIEHUBATh
pa3mepbl 00BEKTOB B
OKpYXaroIeM MUPE;

- YMEHHE
MOJIEJIUPOBATH
peanbHBIC CUTYAITUN
Ha SI3BIKE
MaTeMaTHKH;
COCTaBIISATH
BBIPAKCHHUS,
ypaBHEHUS,
HEpaBEHCTBA U UX
CHUCTEMBI MO YCIIOBUIO
3aJlauM, UCCIIEI0BATh
MMOCTPOEHHBIE MOJIEITH
C UCTIOIb30BaHUEM
armapara anreOp#l,
WHTEPIPETUPOBATH
MOTy4YEeHHBIN
pe3yJIbTaT; CTPOUTH
MaTEeMaTHUECCKHUE
MOJIEJIN C TIOMOIIIBIO
r€OMETPUUYECKUX
MMOHATUN U BEIUUMH,
pemarb CBsI3aHHbIE C
HUMHU MPAKTHYECKUE
3aJ]a41; COCTaBIIATh
BEPOATHOCTHYIO
MOJICNTb U
WHTEPIPETHPOBATH



IOy YCHHBIN
pe3yibTaT; pelaTh
IIPUKJIAHBIE 3a1a91
CcpeacTBaMu
MaTE€MaTHYECKOIro
aHaJIN3a, B TOM YUCIIE
COLIMAJIBHO-
YKOHOMUYECKOIO U
¢duznyeckoro
XapakTepa;

- YMEHHE BBIOUPATh
MTOJXOISAIINI METOL
JUISl pELLICHUs 3a/1a4H;
MMOHUMaHUE
3HAYUMOCTH
MaTEeMaTHUKHU B
W3YUYEHUU TPUPOIHBIX
IIPOLIECCOB U
SIBJICHUI; YMEHUE
MPUBOJAUTH MPUMEPHI
MaTEeMaTHUYECKUX
OTKPBITHU
POCCUICKOH U
MUPOBOU
MaTeMaTUYECKOU
HayKU

5.2 TunoBble KOHTPOJIbHBIE 3aJaHUSI WJIM HHBbIE MaTepPHAJIbI

5.2.1 OueHo4YHbIE CPEACTBA NP TEKYIIEM KOHTPOJIE

JI1sl TeKylero KOHTPOJIs M0 TeMaM JAUCHMILIMHBI HCII0JIb3YeTCsl ONPOC B YCTHOM HJIH

NHUCBbMEHHOM (popMax, NPOBEePKa NPAKTHYECKHUX U MPOBEPOYHBIX PadoT, MpoBepKa

CaMOCTOSITEJIbHOM Pad0oThI 00y4arOIUXCH.

I[IpumepHast TeMaTHKAa KOHTPOJIBLHBIX BOIMPOCOB /ISl YCTHOT0 HJIH MUCbMEHHOI0 ONpoca
1. Omnpenenenue Gpynkunn. Criocods! 3aanust GyHKIH. OCHOBHBIE CBOICTBA (PYHKIIMH.

2. OmnpeneneHue apuMETHUECKOro KOpHs. 3alHUIIUTE CBOMCTBA KOPHEH.
3. Ompenenenue moka3aTenbHON QyHKINH, ee Tpaduk. CBONCTBA MOKa3aTeIbHON (QYHKINH.



&

Omnpenenenue norapudma. 3anuinuTe CBOMCTBA Jorapudma.

Onpenenenne norapudmudeckort pynkiuu. M3o6pasute ee rpadpuuecku. CBoicTBa

JorapupmMuIecKon QyHKINH.

6. OmnpeneneHue TPUTOHOMETPUUECKUX PYHKITUH OCTporo yria. OCHOBHBIC
TPUTOHOMETPUUECKHE TOKAECTBA.

7. ®opmynsl guddepeHIUpPOBaHUS FIEMEHTAPHBIX (QYHKIIWHA, TpaBUiIa
TuQepeHIPOBaHUS.

8. Ormpeznenenue ToYeK SKCTpeMyMa PYHKIMH, KpUTHUECKUX TOUYeK nepBoro poxaa. [Ipu
BBITOJIHEHUH KaKOT'O YCJIOBUS KPUTHYECKAsl TOUYKA IIEPBOTO poja OyAeT TOUKOU
3KCTpemyma?

9. Paznuuune mOHATHH «MaKCUMYyM» U «HauOoJblIee 3HaYeHHEe GyHKIUN»? MUHUMYM U
HauMEHbIlIee 3HaYeHUe PYHKINU?

10. ®opmyna HetoroHa-Jleiibauma. 'eoMmeTpudecKuii CMBICIT ONPEICIICHHOTO HHTETpaa.

11. Onpenenenue npusaMpl. opMmyiia A HAX0XKACHUS TUIONIAIM OOKOBOI MOBEPXHOCTH
npsaMoii mpu3Mbl. Popmyria Ui HaX0XKACHUS 00beMa IPU3MBIL.

12. Onpenenenue nupamuabl. DopMyia i BHIYUCICHUS TOTHON OBEPXHOCTH MHUPAMUJIBIL.
®opmyia s BBIUUCIEHUS] 00beMa MUPAMHUIBL.

13. Omnpenenenue npsMOro KpyroBoro MIMHApa. JiaeMeHTsl HuiuHapa. Gopmyra miomaau
OOKOBO¥ ¥ MOJIHON MOBEPXHOCTEH NUIMHPA, PopMysa i1 BBIYUCIICHUS 00beMa
HWIMH]IPA.

14. Onpenenenue npsiMoro KpyroBoro KoHyca. JJleMeHThl KoHyca. @opMyiia miomanu
OOKOBOM U MOJHOM MOBEPXHOCTEH KOHYyca, popmyIa [l BRIYUCIEHUs: 00beMa KOHYCa.

15. Onpenenenue mapa, chepsl. OTnuune u oduiee ITUx 1ByX Tea. Popmyna s
BBIUMCJICHHS IUTOMIAAH MOBEPXHOCTH chephl, 00bemMa mapa.

16. Knaccugukarus coObITHI, KIIACCHUECKOE OTPEIEICHNUE BEPOSITHOCTU. Teopembl

CIIOKEHHS U YMHOXKEHUS BeposiTHocTel. Dopmyria MoTHON BEPOSATHOCTH.

o

OO0yuaromiemycs npeanaraeTcs OTBETUTh Ha JIBa BONIPOCA 110 U3YYEHHOH TeMe.
Kpurepun onenuBanus:
- 90-100 6anoB — MpH MPaBUIBLHOM M ITOJTHOM OTBETE Ha JIBa BOIPOCA;

- 8089 6an10B — npu NPAaBUIIBHOM U TIOJTHOM OTBETE Ha OJMH U3 BOIPOCOB U HEMIOJHOM OTBETE
Ha BTOPOW;

- 60—79 6amioB — npu NPAaBUIBLHOM OTBETE Ha OJIMH M3 BOIIPOCOB MJIM YaCTUYHOM OTBETE Ha 00a
BOIPOCA;

- 0-59 GanoB — MpM YaCTUIHOM OTBETE TOJBKO HA OHMH U3 BOIPOCOB, MPU OTCYTCTBUH
NPaBUJIBHBIX OTBETOB HA BOIIPOCHI.

IIIxana oneHUBaHUA

KomnuectBo Oamios 0-59 60-79 80-89 90-100
[Ixana oneHuBaHUsA 2 3 4 5

IIpoBepounas padora



[Tpu mpoBeieHNH TEKYIIETO KOHTPOJISE 00yYaroIrecs BHIIOIHSIIOT 3aJaHHs [0 TeEMaM
JUCLUTITIUHBL.

[Tpumepsl 3a1a4 17151 IPOBEPOYHOM pabOTHI:

3ananue 1. [loctpouts rpaduku GyHKIMN B OJTHOM crcTeMe KOOPAUHAT U BBIYUCIIUTD IUIOIA b
(bUrypsl OrpaHUYeHHON ATUMU TpaPUKaAMHU.

3aganue 2. PemnTh cuCTEMbl HEPABEHCTB, COIEPIKaIlMe JIMHEHOE U KBaIpaTHOE HEPABEHCTBA.
3ananue 3. Pemuth nppalmoHagbHOE YpaBHEHHUE.

3ananue 4. Onpenenutb METOJ PELICHHS U PEIIUTh OKa3aTeIbHbIE YPaBHEHUSI.

3ananue 5. Onpenenuts METo PEILEHUS U PEIIUTD [T0Ka3aTelbHbIE HEPABEHCTBA.

3ananue 6. Haiitu 3HaueHus norapupMuU4ecKux BbIPAKECHUH.

3aganue 7. OnpenenuTs METO PELLICHHs U PELINUTh JIorapu(MUYecKre HepaBeHCTBA.

3amanue 8. Halitn 3HaueHus QyHKIUH TPUTOHOMETPUUYECKHUX (DYHKITHIA.

3ananue 9. Onpenenutb METOl U PELINTh TPUTOHOMETPUUECKHUE YPaBHEHUS.

3anmanue 10. MccnenoBats pyHKIMIO HA MOHOTOHHOCTh M TOYKH 3KcTpemyMa. [locTpouTts
rpaduk QyHKIUH IO Pe3ysIbTaTaM MPOBEICHHOTO UCCIIEIOBAHMS.

3ananue 11. Pemmth 3a1aun Ha BEIYUCIIEHHE TUIOMIAAN U 00beMa MHOTOIpaHHHUKA.

3amanue 12. Pemmth 3a1aun Ha KOMOWHAIIMHA TE€OMETPHUECKUX TETI.

Ha npoBepounyto paboTy BeIHOCHTCA OT 4 10 8 3aj1ad.

Kpurepuu onienuBanus:

- 90-100 GansoB - MpH MOJIHOM PELICHUH BCEX 3ajlay WU MOJIyY€eH OJMH OTBET HEBEPHBIN H3-3a
BBIUMCIUTENbHON OMMOKH, HO IIPH 3TOM UMEETCSl BEpHasl IOCJIEI0BAaTEIbHOCTh BCEX I11ar0B

peleHus;

- 80—89 6anmnoB — npu NpaBUILHOM U TIOJTHOM peleHnu He MeHee 80% 3a/1a4, BO3MOKHA O/IHA
BBIUHCIIUTENbHAS ONMTUOKA, HE TIOBJIUSBINAS HA TIOCIIEI0BATEIILHOCTh BCEX IIIArOB PEIICHHUS,

- 60—79 6anmnoB — npu MPaBUIHLHOM U TIOJTHOM pellieHruu He MeHee 60% 3amauy;
- 0-59 GamnoB — npu pemenuu meHee 60% 3amay.

KomnuecrBo OamioB 0-59 60-79 80-89 90-100
[IIxana oneHuBaHUsA 2 3 4 5

IIpakTHYeckHe U cCaMOCTOSATeJIbHbIE Pa00ThI



[TpakTH4eckre U caMOCTOSITENbHbIE PA0OThI MPUBEICHBI B METOIMYECKUX YKA3aHUSIX K
NPaKTUYECKUM 3aHATHIM U CAMOCTOSTENbHBIM paboTaM o JUCHUIUIMHE « MaTeMaTHKay.

5.2.2 OueHouHbIe cpeACTBA MPHU MPOMEKYTOUYHOM aTTecTALMHU

J1o mpoMe:KyTOYHOI aTTecTalliu J0IyCKal0TCs 00y4aroimecs, BbINOJIHUBIINE BCe
TPe0OBaHUS TEKYyIIero KOHTPOJIs.

DopMoii MPOMEKYTOUHOM aTTECTAUH SIBIISIETCSA SK3aMEH. DK3aMeH IPOBOJIUTCS B JiBa dTara.
[TuceMeHHas yacTh 3K3aMEHa COCTOMT U3 4-X 3a]a4 110 HauboJiee 3HaYMMbIM TeMaM (OCEHHETO
cemecTpa) paboueil mporpaMMsl. Y CIOBHSA 3a7a4 T€HEPUPYIOTCS B DJIEKTPOHHOM CUCTEME

Moodle, oby4arommecss 0pOpMIISIFOT pelIeHHs 3a/1a4 MUCHbMEHHO.

VY CTHBIN 3Tan, COCTOUT B 3aLUTE PELICHUN, IIPEICTABICHHBIX B IMCbMEHHOM YaCTH, a TaKKe
OTBETE HA OJIMH TEOPETUYECKUI BOIIPOC.

Ha sx3ameHe He J0oImyCcKaeTCsl HCTI0Jb30BaHUE BHIYUCIUTEILHON TEXHUKH, a TAKXKE JIF0O00H
y4eOHOM U CIPaBOYHOH JINTEPATYPHI.

JK3aMeH (OCeHHMH ceMecTp)
IIpumepHbIe BONPOCHI ISl MOATOTOBKH K IK3aMeHY

JleiicTBHs HaJl KOMIUIEKCHBIMU YHCTIaMU B anreOpanueckoi popme (ciokeHue, BBIMUTaHHE,
YMHOKEHUE U JIEIICHHE).

OmnpeneneHust TPUrOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMeHTa.

OcHoBHbIE (HOPMYIIBI TPUTOHOMETPHH.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIPAKEHUMN

Ornpenenenne apupMeTHIecKoro KOpHs n-oit creneHu. CBONCTBAa KOpHEN U CTENEHEH.
[Ipeobpa3zoBanue upparmoHaTbHBIX U OKA3aTEIbHBIX BHIPAKEHUH.

Omnpenenenue gorapudma. CoiicTBa I0rapuMoB.

[TpeooOpazoBanue TOrapu(pMUIECKIX BbIPAKECHHI.

PeleHne HepaBEHCTB METOJJOM UHTEPBAJIOB.

Pemenne mpocTedinX TPUTOHOMETPUYECKHUX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapu(pMHUUECKUX YPaBHEHHIA.

IIpumepHbIe 3a1aHUA:

3amanue 1. JleiicTBUS HAJ KOMIUICKCHBIMU YHCJIaMH B aJireOpandeckoi popme.



3ananue 2. [IpeoOpa3oBaTh BeIpaXKeHHUE (TPUTOHOMETPHUECKOE, CTEIIEHHOE, JIOTrapu(pMHUECKOE).
3ananue 3. PeminTh HEPaBEHCTBO (JIPOOHO-paAIIMOHATIBHOE, UPPALMOHAIBHOE, IOKA3aTEIbHOE).

3ananue 4. Pemuth mpocTeiiliee ypaBHeHHE (TPUTOHOMETPUUECKOE, HppaIlOHATBHOE,
MoKa3aTeJIbHOE, JJorapuMUIECKOe).

JK3aMeH (BeCeHHUH ceMecTp)
IIpumepHbIe BONPOCHI ISl MOATOTOBKH K IK3aMeHY
[TpumepHas TeMaTHKa BOIIPOCOB, BBIHOCUMBIX Ha 9K3aMEH:

DneMeHTapHble QYyHKINUU, X TpadrKH, OCHOBHBIE CBOMCTBA.

[TpaBuna nquddepeHpoBanus, IPUMEPbl UX UCIIOJIb30BAHUS.

['eomeTpuueckuii 1 GU3NUECKUI CMBICI TPOU3BOIHOM, TPUMEPHL.

OnpezneneHue ToYeK dKcTpeMyMa (PyHKIMH, KPUTUYECKUX TOUYEK [IEPBOT0 poJia. Y CIOBUE

IIPU KOTOPOM KPUTHYECKasi TOUKA IEPBOIO POJA SIBISIETCS TOUKON IKCTpEMyMa.

5. JlocTaTouHBIN NpU3HAK BO3PACTaHUA U YOBIBaHUS (DYHKIIUH. ANTOPUTM UCCIIET0BAHUS
(GYHKIIMM Ha HHTEPBaJIbl MOHOTOHHOCTH M TOYKH 3KCTpEMyMa.

6. Omnpenenenue onpenenenHoro unrerpaina. ®opmyna Herorona-Jleliouuna.
['eomeTpuyeckuil CMBICI OMPEICIICHHOrO UHTErpaa.

7. Omnpenenenue npusMbl. Popmyia i HAXOXKACHUS IIOLA U OOKOBOM MOBEPXHOCTH
npsiMoit mpu3Mbl. @opmyIia 171 HaX0KJIeHUSI 00beMa MPU3MBI.

8. Omnpenenenue nupamuabl. @opmysa A BBIYUCICHUS MOTHON MOBEPXHOCTH MHUPAMUJIBI.
®opmynia A5 BEIUMCICHHUS] 00beMa MUPAMHU/IBL.

9. OmnpezneneHue NPSIMOro KpyroBoro MUJINHAPa. DIeMEHThl HUIuHapa. DopMyia miomaau
OOKOBOM M MOJTHOM MOBEPXHOCTEH MIIMHIPA, PopMyIta JIJIsl BEBIYUCICHUS 00beMa
LWIMH]pA.

10. Onpexnenenne NpssMOTo KPYroBOTO KOHYca. DJIeMeHTHl KoHyca. @opMyiia miomaim
OOKOBOI M MOJIHOM MOBEPXHOCTEH KOHYca, GopMyIia sl BBIYMCICHUS 00beMa KOHyca.

11. Omnpenenenue mapa, chepsl. Paznuuune s3tux npyx tei. @opmyiia 1 BHIYUCICHUS

IUIOINAAM TOBEPXHOCTHU Cephl, 00beMa Imapa.

NS

ITpumepHBIe 3a1aHus:

3amanwne 1. [Ipoauddepennmponats GyHKITHIO.

3amanwne 2. MccnenoBarh PyHKITHIO ¢ TOMOIIBIO TTPOU3BOTHOM.

3ananue 3. BunucianTh onpeeneHHblil MHTerpail. BeraucanuTs miomaas Gurypsl.

3ananue 4. Beraucants miaomaab (00beM) reoOMeTpruIecKoro Tena.

Kpurepun oneHuBaHus:

90-100 6anoB — P MPABMIIBHOM U TTOJTHOM OTBETE Ha BOIIPOC, YBEPECHHOM BJIAJICHUH
TEPMUHOJIOTHEN, MPAaBUIILHOM PEIICHUH U 0()OPMIIEHUH BCEX 3a/1aHUi;



80—89 6anoB — npu NMpaBUILHOM U IOJIHOM OTBETE HA BONPOC, MPABUILHOM PEIICHUH U
odopMIICHUH TPEX 3aJaHUI WIIA MPABUIILHOM PEIICHUH U 0(hOPMIICHHH BCEX 3aaHuil (0e3
OTBETa Ha TEOPETUUECKUI BOIIPOC);

60—79 GannoB — mpu HEMOJIHOM OTBETE Ha BOIPOC, MPABUIHLHOM PEIICHUHU U 0(OPMIICHUH HE
MEHEE ABYX 3aJlaHHIl;

0-59 GanoB — MpH HETMIOJIHOM OTBETE Ha BOIPOC, MPABUIHBHOM pPEIICHUH U 0(hOpPMIICHUN MEHEee
JIBYX 3aJaHUM.

[IIxana oneHUBaHUA:

KonnuectBo 0ayuios 0-59 60-79 80-89 90-100
[IIkana onenuBauus HEYJIOBJICTBOPUTEIHLHO YJIOBJICTBOPUTEIIGHO  XOPOIIO OTIAIHO

5.2.3 MeToaudecKue MaTepuaJibl, oNpeaeJasiolye npoueaypbl oleHUBAHUA 3HAHUK

9 9
YMEHHUIi, IPAKTHYECKOr0 ONbITA AeATeIbHOCTH, XapaKTepu3yuue 3Tanbl GopMUpPOBaAHUS
KOMIIeTeHII M

[Topsimok opraHu3aluy MPOBEICHUS TEKYILET0 KOHTPOJIS M TPOMEXYTOYHOW aTTeCTAIlN
MMpEaACTaBJICH B ITomoxxennu o IMPOBCACHUHN TCKYIICTO KOHTPOJIA U HpOMC)KYTOLIHOI\/’I arrecralnuu
00y4YarouIMxcsl, OCBaMBAIOIINX 00pa30BaTEIbHBIC IPOrPAMMBI CPEIHETO MPOPECCHOHATBEHOTO
obpazosanus B Ky3['TY (U 06/-10).

6. Unble cBeeHUs M (MJIM) MaTepHAJIbI
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