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1. Oburas xapakTepucTuka paboueil mporpaMmbl JUCHUTUINHBI
1.1 MecTo AMCUMIIMHBI B CTPYKTYPe OCHOBHOIi 00pa3oBaTe/ibHOM MPOrpaMMbl

VYyeOnas qucuuminHa «MaTemaTukay SBIseTCs 00s3aTeIbHON YacThI0 0011e00pa3oBaTeIbHOTO
[IMKJIa OCHOBHOM 00pa3oBaTeIbHOM mporpaMmMbl B cooTBeTcTBUU ¢ DI'OC 1o criennaibHOCTH
23.02.07 «Texundeckoe 0OCIyKHMBaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEICTBY.

VYueOnas aucuunianHa «Marematuka» obecrieunBaeT GOpMHUpPOBaAHHE OOIIMX KOMIIETEHIIUH 10
BceM Bugam nestenbHocTd OI'OC no criermanbaOCTH 23.02.07 «Texaudeckoe o0OCTyKUBAHUE
PEMOHT aBTOTPAHCIIOPTHBIX CPEICTBY.

1.2 Ilenp ¥ miiaHupyeMble pe3yJIbTaThl OCBOEHUS AUCLMILIINHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMU pe3yJIbTaTaMU OCBOEHHUS 00pa30BaTeNbHOM MPOrpaMmbl

OcBoeHune JUCHHUINIMHBI HAIIPABJIICHO Ha (bOpMI/IpOBaHI/IeZ

OK 07 CogeiicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH CPEIbl, peCypcocOepesKeHuIo,
MIPUMEHATH 3HAHUS 00 U3MEHEHUH KJIMMaTa, TPUHIIUIIEI O€pPEXIIMBOTO MPOU3BOJICTBA,

3¢ (HeKTUBHO ACHCTBOBATH B UYPE3BBIYAMHBIX CUTYAIIUSIX

JIM9HOCTHBIE Pe3yIbTATHI: HATMYNE MOTHBAIUH K O0YYCHHUIO ¥ INYHOCTHOMY Pa3BUTHIO;
LeJICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHEH MMO3UIIMH JINYHOCTH HA OCHOBE AYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN Hapo0B Poccuiickon denepannn, UCTOPUUECKUX U
HAI[MOHATLHO-KYJIbTYPHBIX TPaAULINNA, (POPMUPOBAHNE CUCTEMbI 3HAYHMbIX IIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIIILIMOHHOTO MUPOBO33PEHUS, TPABOCO3HAHNS,
9KOJIOTHYECKOM KYJIbTYphl, CHOCOOHOCTH CTaBUTh LI U CTPOUTH KU3HEHHBIE IJIaHbI
MeranpeameTHbIe pe3yabTaThl: OCBOEHHBIE O0YYAIOIIMMUCS MEXITPEIMETHBIC TTOHSATHUS U
yHHUBEpCcaIbHbIe yueOHbIe NeHCTBUS (PEryIsSTUBHBIC, TO3HABATEIbHEIE,
KOMMYHHUKATHUBHEBIE)

CIOCOOHOCTH MX UCTOJIB30BaHUS B TIO3HABATEILHOM U COLIMATILHON MPAKTHKE;
OBJIaJICHUE HaBBIKAMU yU4e€OHO-UCCIIEIOBATEIBCKON, TPOCKTHOM U COITUATTbHOM
NEeSATEIbHOCTH

[IpenMeTHBIC pe3yabTaThl: YMEHHE UCIIOIB30BAaTh TEOPETHKO-MHOKECTBEHHBIH anmapar
JUTSL OTIMCAHMSI PEATBHBIX MTPOIIECCOB M SIBIICHUH U NP PEIICHUH 33/1a4, B TOM YHCIIC U3
JIPYTUX YY4EOHBIX MPEIMETOB;

yYMEHHE MPUMEHSTh YPaBHEHUS, HEPABCHCTBA, UX CHCTEMBI JIsI PEIICHUS
MaTeMaTHUYeCKUX 3ajay U 3a7lau U3 Pa3IMuHBIX 00acTell HAyKH U peabHOM KU3HU;
YMEHHE HCITOJIB30BaTh MPOU3BOIHYIO JIJIsI UCCIICIOBaHMS (DYHKIIHM, 1T HAX 0K ICHUS
HAWTYYIIIEro PEelIeHUs B IPUKIIATHBIX, B TOM YHCIIE COIMATbHO-DKOHOMHYECKHX 3aa4ax;
yMeHHE rpauecKu NCCIIeIOBaTh COBMECTHBIC HAOIIOICHUS C IIOMOIIBIO TUarpaMm
paccerBaHMs U TUHEHHON perpeccuu;

3HAKOMCTBO C IMOHATUSAMU: 3aKOH OOJIBIIINX YHCEN, METOJIbI BRIOOPOYHBIX HCCIICTOBAHNIT;
yMEHHE MPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIITUX YUCEN B IPUPOTHBIX U
0OIIECTBEHHBIX ABJICHUSIX;

YMEHHE HCIOJIb30BaTh MIPU PEIICHUH 3aa4 U3YYCHHbIE (PAKThl U TEOPEMbI TUTAHUMETPHH;
YMEHHE OIEHUBATh pa3Mephbl 00BEKTOB B OKPYXKAIOIIEM MHUPE;

yYMEHHE Paclio3HaBaTh paBHbIC U NOJ0OHKIE (PUTYpBI, B TOM YUCIIEe B IPUPOJIC, HICKYCCTBE,
aApXUTEKType; YMEHUE UCTIOIH30BaTh T€OMETPUICCKUE OTHOIICHUS, HAXOIUTh
reOMEeTPUUYECKUE BETMUUHBI (IJIMHA, YTOJI, IIOMaAb, 00bEeM) MPU PELICHUH 3a/1a4 U3
JPYTHX Y4eOHBIX MMPEJIMETOB U U3 PeaTbHON KHU3HHU;



YMEHUE MOJAECINPOBATh PEAJIbHBIC CUTYALMH HA S3bIKE MATEMAaTUKU; COCTABIIATh
BBIPAKCHUS, YPABHCHMSI, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHIO 3a/1a4U, HCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOIb30BAaHUEM allllapara anreopbl, UHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJbTaT; CTPOUTh MATEMAaTUYECKUE MOJEIIN C IIOMOILIBIO T€OMETPUYECKUX
IIOHSATUI U BEJIMYMH, pEeLIaTh CBA3aHHBIE C HUMM IIPAKTUYECKUE 33]1a4H; COCTABIIATh
BEPOATHOCTHYIO MOJZIEIIb M1 HHTEPIPETUPOBATH NIOJYUYEHHBIN PE3YJIbTaT; pEIIaTh
IIPUKJIAJHBIC 33Ja491 CPEACTBAMU MAaTEMAaTHYECKOI0 aHAJIN3a, B TOM YUCJIE COLUAIBHO-
HKOHOMHUYECKOT0 U (PM3UUECKOro XapaKTepa;

yYMEHHUE BBIOMPATh MOIXOASIINN METO JUTsl peILICHHs 3a/1a4i; TOHUMaHKUEe 3HAaYUMOCTH
MaTEMaTUKU B U3yYECHUU IIPUPOIHBIX IIPOLECCOB U SIBJICHUM; YMEHUE IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MaTeMaTU4ECKON HAyKU

OK 1 BriGupats crioco0sl peiieHus 3a1ad npohecCuOHaIbHON NesSTENbHOCTH
MIPUMEHHUTEIHHO K PA3JIMYHBIM KOHTEKCTaM

JIM4HOCTHBIE Pe3yNbTaThl: TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOONPEEIICHHUIO;

HaJIMYMe MOTUBALIUU K O0YYEHHUIO U TMYHOCTHOMY Pa3BUTHUIO
MeTtanpeaMeTHbIe pe3yIbTaThl: OCBOSHHBIC 00YJAOIIUMUCS MEXKITPEIMETHBIC TIOHATHS U
yHHUBEpcalIbHbIe yueOHbIe NeUCTBUS (PEryIsITUBHBIC, TO3HABATEIbHEIE,
KOMMYHHKATHBHBIC)

CHOCOOHOCTH MX UCTOJIb30BaHUS B MIO3HABATEILHOM U COLIMATILHON MPAKTHKE;
TOTOBHOCTB K CAMOCTOSITEIbHOMY IJIAHUPOBAHHUIO U OCYIIIECTBICHUIO YUEOHOM
NeSITeIbHOCTH, OpraHU3aIii Y4eOHOTO COTPYAHUYECTBA C MeJarornyeCKuMu
pabOTHUKAMU ¥ CBEPCTHUKAMH, K YUACTHIO B TIOCTPOSHUH WHINBHY JTbHOM
00pa3oBaTenbHON TPACKTOPUHI

[IpenmMeTHBIE pe3ybTaThl: YMEHHE pelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MIOMOIIBIO PA3JIMYHBIX IPUEMOB, pelllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM;

yMEHUE CTPOUTh rpaduku GyHKUUH, BBIIOIHATH peoOpa3oBaHus rpadukoB GyHKINT;
YMEHHE UCII0JIb30BaTh CBOMCTBA U rpaUKu PYHKIU ISl pelieHns ypaBHEHUH,
HEPaBEHCTB U 3ajlay C apaMeTpaMu;

yMEHHE NMPOBOIUTH HCcie0BaHne QYHKIUH; H300pakaTh Ha KOOPAUHATHON MIIOCKOCTH
MHOYKECTBA PELIEHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM, HAXOJUTh ACUMIITOTHI
rpaduka QyHKIMH;

YMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIMU
(GyHKIUH, HAXOIUTh YpaBHEHUE KacaTeNbHOM K TpaQuKy (yHKINH;

yYMEHUE NMPOU3BOJAUTH apu(METHUECKHE JeHCTBUS C KOMIUIEKCHBIMU YHCIIaMU, IPUBOJUTH
MIPUMEPHI UCII0JIb30BAHUS KOMIUJIEKCHBIX YHCENT;

YMEHUE HaXOJUTh BEPOSTHOCTH COOBITUI C MCTOIb30BaHUEM IPpaUUECKUX METO/IOB,
MPUMEHSTD JUIsl pelIeHUs 3a/1a4 (POPMYJIbI CIIOKEHHSI U YMHOXKEHUS BEPOSTHOCTEH,
¢dbopmyy OIHOH BeposTHOCTH, (popmyiry bepHyin, koMOMHATOPHBIE (PAKTHI U
(bopMyIIbI, OLIEHUBATh BEPOSITHOCTU PEaIbHBIX COOBITUH;

yMEHUE MPUMEHATh CBOUCTBA F€OMETPUUECKUX (PUTYDP, CAMOCTOATENBHO (hOPMYITUPOBAThH
orpezieNieHusl U3y4aeMbIX (UTYp, BBIABUTATH THUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpHUecKuX (pUryp, 000CHOBBIBATH UM OMPOBEPTaTh HX;

yMEHHE NMPOBOIUTH KiIaccuuKaIuio GUryp rno pa3iuyHbIM IpU3HAKaM, BHIIOTHATh
HE00XO0/IMMBIE TOTOJIHUTENIbHBIE TOCTPOSHUS, HAXOIUTh OTHOIIEHHE 00BEMOB O JOOHBIX



duryp

OK 2 Hcmonp30BaTh COBPEMEHHBIE CPEIICTBA TOUCKA, aHAITM3a U HHTEPIPETAIINU
uHpopManuy 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBIIOJIHEHUS 3a/1a4
npo(heCCHOHATBHOMN eI TeTbHOCTH

JImuHOCTHBIC PE3YIbTAThI: TOTOBHOCTL K CaAaMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPE/ICIICHHIO;

HaJIn4uc MOTHBAIIUHU K O6y‘-IeHI/IIO 1 JINYHOCTHOMY Pa3BUTHIO

MerarpeMeTHbIE Pe3yIbTaThl: OCBOCHHBIC 00YYaIOIINMHUCS MEKIIPEIMETHbIC TIOHATHS 1
YHHUBEpCaJIbHbIE YUeOHbIE IeHCTBUA (peryIaTUBHBIC, IIO3HABATEIBHBIC,
KOMMYHHKaTHBHbIC)

CIIOCOOHOCTh MX MCIIOJIb30BAHUS B ITO3HABATEIBHOM U COLMAILHOMN IPAKTHKE;
TOTOBHOCTH K CAMOCTOSITEIIbHOMY IUIAHHPOBAHHIO U OCYLICCTBICHUIO yYSOHOM
ACATCIIbBHOCTH, OpTraHru3allun y‘-IeGHOI‘O COTPyAHUYICCTBA C IIEAAIrOTNYCCKUMHU
pabOTHUKAMU U CBEPCTHUKAMH, K YYaCTHIO B IOCTPOCHUH HHMBUIYaTbHOM
00pa3oBaTeNbHON TPACKTOPHH

[IpenmeTHbIe pe3ynbTaThl: YMEHUE ONIEPUPOBATH MOHATUSIMU:

oIpeJiesIeHUe, aKCHOMa, TeopeMa, CIIeACTBUE, CBOMCTBO, IPU3HAK, /10KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH;

MHOYECTBO, [TI0IMHOKECTBO, OIIEpAI[MH Ha/l MHOXECTBAMU;

COYETaHue, IePECTaHOBKA, YMCIIO COUETAHUI, YNCIIO IepecTaHOBOK; OMHOM HbroTOHA;
HaTypaJbHOE YUCIIO, LEJIOE YUCII0, OCTATOK 10 MOIYJIO, PAllMOHAIBHOE YUCIIO,
MppaMOHATFHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, IEIBIX, PALIMOHATIBHBIX,
JeUCTBUTENBHBIX YUCET;

CTETIEHb C LENIBIM MTOKa3aTeJIeM, KOPEHb HaTypaIbHOM CTETIEHH, CTENICHD C pAllHOHAIBHBIM
[oKa3aTeseM, CTEeNeHb C JeHCTBUTENbHBIM (BELIECTBEHHBIM) ITOKa3aTeleM, Jorapupm
qHcia, CHHYC, KOCHHYC M TAaHT€HC MTPOU3BOJILHOTO YHCIIA;

TOKJECTBO, TOXKAECTBEHHOE MpeoOpazoBaHKe, ypaBHEHUE, HEPABEHCTBO, CHCTEMA
ypaBHEHHI U HEPABEHCTB, PABHOCHIIBHOCTh YPAaBHEHHI, HEPABEHCTB U CHCTEM,
panMoHaibHbIe, HPpPAIlOHANIbHBIE, I0KA3aTeNIbHbIE, CTENIEHHbIE, JJorapudMudyeckue,
TPUTOHOMETPHUYECKUE YPAaBHEHHSI, HEPABEHCTBA U CHCTEMBI;

rpaduk ¢pyHKUNHU, 0OpaTHas GYHKIMS, KOMIIO3UIMS QYHKIMM, TuHEHHas QyHKINS,
KBaJpaTU4Hasl GYHKIHWs, CTeNIeHHAs: (QYHKIHSA C IeTIBIM TI0Ka3aTeNeM,
TPUTOHOMETpHUUECKUE (PYHKIMH, 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIUH,
MoKazaresabHas U Jorapudmuueckas QyHKINU;

YEeTHOCTh (DYHKIINUHU, TEPUOAUYHOCTD (PYHKIMH, OTPaHUUYEHHOCTh (PYHKIUH,
MOHOTOHHOCTH (DYHKITUH, SKCTpeMYM (YHKIIMU, HANOOJIbIlIee U HANMEHBIIIee 3HAYCHUS
(GYHKINU Ha TPOMEKYTKE;

MIOCJIEA0BATENbHOCTD, apu(METHIECKast TPOTPECCHsI, TeOMETpHUECKast IPOrpeccus,
06eckoHeuHO yObIBaroIIasi FeOMETpUUecKast Iporpeccus;

HETPEPBIBHOCTH (PYHKIIUH, ACHMITTOTHI rpadyka GyHKIINH, TIEpBasi 1 BTOpast MPOU3BOIHAS
(GyHKINH, TeOMETPUYECKUN U PU3HUECKUIT CMBICI TPOU3BOAHOM, EpBOOOpasHasi,
ONpEJIETICHHBIN HHTETPaJI,

TOYKa, MpsAMasi, IIIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyU, MJIOCKUN YTroi, ABYTpPaHHbBII
yTOJI, TPEXTPaHHBIH yTOJI, TIEpEeCeKarONINecs, MapauiebHbIe U CKPEIMBAIOIIHECS
npsIMble, TapaIIENbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, Yo MeX1y
MPSIMBIMH, YTOJI MEXK]Ty MPSIMOM | IIIOCKOCTBIO, YTOJI MEXTy TUIOCKOCTSIMHU;
MHOTOT'PaHHHK, CE4€HUE MHOTOTPAaHHUKA, IPAaBHIIbHBI MHOTOTPaHHUK, TIPU3Ma,
nupaMuia, GUrypa ¥ MOBEpXHOCTh BPAILeHUS, IIFIIMHIIP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHUsI KOHYCA U IIHJIMH/Ipa, TapaJljiebHble OCH U OCHOBAHHUIO,
CeueHHe IIapa, IIOCKOCTh, Kacaroliasics chepbl, IINHAPA, KOHYCA;



wiomazab Gurypsl, 00beM GUrypsl, BeTU4YMHA YTJIa, PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE MEXKIY MPSMBIMHU, PACCTOSIHHE MEKIY TUIOCKOCTSIMH, TUTOIIAb Chepsbl,
TUIOIIAb TOBEPXHOCTH MUPAMHUJIbI, IPU3MBI, KOHYCa, IMINHAPA, 00BeM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIeyIeIuIe/Ia, TMPAMHUIbI, TIPU3MBI, IFITMHIPA, KOHYyCa, I1apa;
JBIDKEHUE, TapalIeNIbHBINA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MMOBOPOT, TpeoOpa3zoBaHue MOA00Hs, TOT00HBIE (DUTYPHI;

NPSIMOYTOJIbHAS CUCTEMA KOOPJMHAT, BEKTOP, KOOPIMHATHI TOUKH, KOOPIUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOPA HA YHCJIO, Pa3JI0KECHUE BEKTOpa Mo 0a3ucy,
CKaJIIPHOE MPOU3BEICHIE, BEKTOPHOE MPOU3BEICHUE, YTOI MEXKIY BEKTOPAMU;
cllydaifHasi BeJIMYMHA, pacipe/iesicHHe BEPOSTHOCTEH, MAaTeMaTHUECKOE OXKUIaHuE,
JHCTIEPCUs M CTaHJAapPTHOE OTKJIIOHEHUE CITyYaifHOM BeTMYMHBI, (YHKIUU pacTpeieeHus
Y TUIOTHOCTH PaBHOMEPHOTO0, ITOKA3aTeILHOTO M HOPMAJILHOTO PacIpe/eIICHUH;

YMEHHUE HaXOAUTh aCUMIITOTHI rpaduka GyHKINY;

cpenHee apupMeTHIECKOe, MeIiaHa, HanOoJIblllee U HAaNMEHBIIIee 3HAYCHUS, pa3Max,
JHCTIEPCHsl, CTAHAAPTHOE OTKIOHEHUE JIJIS1 ONIMCAHUS YHCIIOBBIX IAHHBIX;

YMEHHUE MCCIIEIOBATh CTATUCTHYECKHE JJAHHBIC, B TOM YHUCIIC C TPUMEHEHHEM
rpaduUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

YMEHHUE HCIOJIb30BaTh CBOMCTBA M3YyUCHHBIX PACHIPEACICHHIA 1JIsl PEIICHUS 3a/1a4;
YMEHHE MOJCTUPOBATh PeabHBIC CUTYAIlUH Ha SI3bIKE MATEMATHKH;

YMEHHUE COCTABJISATh BHIPAXKCHUSI, YPABHECHUS, HEPABEHCTBA U MX CHCTEMBI IO YCIIOBUIO
3aJ]auu, UCCIIEI0BATh IIOCTPOCHHBIE MOJICITU C UCTIOIH30BAHUEM arllapaTa ainreopsl,
WHTEPIPETHPOBATH OJYYCHHBINH PE3yJIbTaT;

YMEHHE CTPOUTh MaTEMaTHYECKHE MOJIENIN C IIOMOMIIBIO TEOMETPUIECKHUX MTOHATHIA U
BEJIMYMH, PEUIaTh CBA3aHHBIC C HUMU MPAKTHUECKUE 3a]1a41; COCTABIIATh BEPOSITHOCTHYIO
MOJIENIb U HHTEPIIPETHPOBATH MOyUYEHHBIN Pe3yIIbTaT;

YMEHUE pelliaTh MPUKIATHBIC 3a/1a41 CPEACTBAMU MaTEMaTHYECKOTO aHAITN3a, B TOM
YHCIIe CONUATBHO-3KOHOMUYECKOTO B (PU3UYECKOT0 XapaKTepa

OK 3 IlnanupoBath 1 peain30BbIBATE COOCTBEHHOE MPO(PECCHOHATBHOE U IUYHOCTHOE
pa3BUTHE, IPEIIPUHUMATENBCKYIO IEATEIbHOCTh B PO ECCHOHANBHOU cdepe,
UCIOJIb30BaTh 3HAHMS M0 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX
CUTyalusax

JINYHOCTHBIE pe3yNbTaThl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEICIICHHIO;

HaJINYMe MOTUBAIMH K O0yUEHHIO U TUYHOCTHOMY Pa3BUTHIO

MertarpeaMeTHbIe pe3yIbTaThl: OCBOCHHBIE 00YYAIOLMMHCS MEKITPEIMETHbIE TOHATHUS U
YHUBEpCaJIbHbIE yueOHbIE AeUCTBUS (PETYIATUBHBIE, TI03HABATENIbHBIE,
KOMMYHUKaTHBHBIE)

CIIOCOOHOCTH MX MCHOJIb30BaHUS B IO3HABATEIbHON U COLIMATIBLHON MPAKTHKE;

OBJIa/ICHUE HAaBbIKaMH y4eOHO-MCCIIeJOBATENIbCKOM, TPOEKTHON M COIIMATbHOM
NEeATETbHOCTH

[IpeameTHBIE pe3yabpTaThl: YMEHHE HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar
JUTsl OTIMCAHMS PEANIbHBIX IIPOLECCOB U SIBJICHUH U IIPU PELICHUU 3a/1a4, B TOM YHUCIIE U3
JPYTUX Y4EOHBIX MTPEIMETOB;

yMEHUE IPUMEHATh KOMOMHATOpHBIE (DaKThl M pacCy>KIACHUS JUIs PELIeHUs 3a/ay;
yMEHHE UCII0NIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIINN OOUIHI enuTenb 1
HauMeHblIee olI1ee KpaTHoe, alropuT™M EBKiIMa MpH peleHnH 3aad; 3HaKOMCTBO €
Pa3IMYHBIMU O3ULIMOHHBIMHA CUCTEMAMM CUHUCIICHHUS;

yMEHUE IPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PELIEHUS
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3JInUHbIX 00JIaCTel HAYKU U peallbHON KU3HMU;



YMEHHUE UCIIONB30BaTh rpaduKu (PYHKUIUH ISl U3Y4YEHUS MPOLIECCOB U 3aBUCUMOCTEH MPU
peLIeHNH 3aa4 U3 APYIUX Y4eOHBIX IPEIMETOB U U3 PEAIbHOM JKU3HU;

yMEHUE BBIpaXaTh (hOpMyJIaMH 3aBHCUMOCTH MEX/1y BeTUUNHAMH;

YMEHHE HCII0JIb30BaTh IPOM3BOAHYIO JUIsl UCCIIEA0BAaHUS (PYHKUUHI, ISl HAXO0XKICHUS
HAaMJIy4Ilero peeHus B IPUKIAIHbIX, B TOM YUCJIE COLUAIBHO-)KOHOMUYECKUX U
(bu3nyeckux 3a1a4ax, 1Jis ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOIAAN U
00beMBI (PUTYp C TOMOIIBIO HHTErpalIa; MPUBOIAUTH IPUMEPHI MATEMATHYECKOTO
MO/JICJIMPOBAHUS ¢ HOMOILBIO AU((epeHInaNbHBIX YPABHEHUH;

3HAaKOMCTBO C ITOHATUSAMH: 3aKOH OOJIBIINX YHUCEI, METO/IbI BHIOOPOUHBIX MCCIIEJOBAHUM;
yYMEHHE PUBOJIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U
0OI1IECTBEHHBIX SBIICHUAX;

YMEHHE HCII0JIb30BaTh NIPH PELLICHUH 3ajjad U3yUeHHbIE (DAKThI U TEOPEMBI IIJITAHUMETPUH;
YMEHHUE OIICHUBAThH Pa3Mepbl 0OBEKTOB B OKPYKAIOILIIEM MUPE;

YMEHHE CTPOUTh CEYEHHE MHOTOI'pPaHHUKA, N300pakaTb MHOIOI'PaHHUKH, (PUTYpPbI U
ITIOBEPXHOCTH BPALIEHUS, UX CEUYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE paclo3HaBaTh paBHbIE U [10JI00HBIE (GUTYPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHHUE UCII0JIB30BAaTh TEOMETPUYECKAE OTHOLICHHUSI, HAXOIUTh
reOMETPHUECKUE BEJIMUMHBI (JUIMHA, YOI, IUIOIA/1b, 00bEM) NPH PEILICHUH 3aj1ay U3
JPYTUX YYEOHBIX MIPEIMETOB U U3 pEaIbHOM KU3HH;

YMEHHME MOJIEIUPOBATh PEAJIbHbIE CUTYallUN Ha SI3bIKE MATEMATUKH; COCTABIIATH
BBIPQ)KECHM S, YPABHEHHSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh
MIOCTPOSHHBIE MOJIENIH C MCIIOJIb30BaHUEM alIapara aareopbl, HHTEpIPEeTHPOBATh
IIOJIyYEHHBIN pe3yJIbTaT; CTPOUTh MATEMATHYECKUE MOJIEIH C IIOMOIIBIO T€OMETPUYECKUX
MIOHATUM U BEJIMYUH, PELIATh CBA3aHHbIE C HUMU IIPAKTUYECKHE 3a/1a4l; YMEHUE
COCTABJIITh BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJIYyYEHHBIN PE3YJIbTAT;
YMEHHME pellaTh IPUKIAJHbIE 33Ja4l CPEICTBAMU MAaTEMATUUECKOTO aHAJIN3a, B TOM
YHCIIe CONUATBHO-3KOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa;

yYMEHHUE BBIOMPATh MOJIXOASIINI METO JUTsl pellieHHs 3a/1aui; TOHUMaHKue 3HAaYUMOCTH
MaTEeMaTHKU B U3yUYE€HUHU MPUPOIHBIX M OOIIECTBEHHBIX IPOIIECCOB U SIBICHMIA;

YMEHHUE PACIO3HABATh MIPOSIBICHUE 3aKOHOB MATEMATUKHU B UCKYCCTBE, YMEHUE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON M1 MUPOBOM
MaTeMaTUYeCKOU HAyKH

OK 4 D¢ dexkTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMAH 1€
JIM4HOCTHBIE pe3yNbTaThl: HATHYHE MOTHBAIMH K O0YYEHHUIO 1 THYHOCTHOMY Pa3BUTHIO;
LIeJICHAPABJICHHOE PA3BUTHE BHYTPEHHEN MO3UIUN JTUYHOCTH Ha OCHOBE JTyXOBHO-
HPAaBCTBEHHBIX LIECHHOCTEN Hapoa0B Poccuiickon Penepannu, HICTOPUIECKUX U
HallMOHATBHO-KYJIbTYPHBIX TPAIULINMA, (OPMUPOBAHUE CHCTEMbI 3HAUUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIILIMOHHOTO MUPOBO33PEHUS, IPABOCO3HAHUS,
9KOJIOTUYECKON KYJIbTYPhI, CTIOCOOHOCTU CTABUTH IIEJIU U CTPOUTD JKU3HEHHBIE TIJIAHBI

MertanpeamMeTHbIE PE3yIbTaThl: TOTOBHOCTh K CAMOCTOSITEIbHOMY INIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUeOHOH JAEITeTbHOCTH, OPTaHU3alNN YUeOHOTO COTPYTHUYECTBA C
MeJarOTHIECKUMH PAOOTHHUKAMHU U CBEPCTHUKAMH, K YUACTHIO B TIOCTPOCHUH
WHIUBUAYATHHONH 00pa30BaTeNbHON TPACKTOPUH;

OBJIQJICHHE HaBBIKAMHU yU4€OHO-MCCIIEIOBATEIBCKON, TPOCKTHON U COITUATBLHOM
JIeATEIIHLHOCTH

[IpenmeTHbie pe3ynbTaThl: yMeHUE (POPMYINPOBATH 0OpATHOE U POTUBOMOIOKHOE
YTBEPKICHUE, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, HCTIOIH30BaTh METO/L
MaTeMaTHYECKON UHAYKIUY;

YMEHHE TPOBOJUTH J10KA3aTEIbHBIE PACCYKIEHUS IIPU PELLIEHUH 3aa4, OLIEHUBATh



JIOTUYECKYIO MPABUIBHOCTD PACCYKICHUN;

yMEHHE UCTIONb30BaTh rpapuku GYHKIUM ISl U3yYeHHs MPOIIECCOB U 3aBUCUMOCTEN MTPH
pENICHUH 33]]a4 U3 IPYTHX YU4eOHBIX MPEAMETOB U U3 pealbHON KU3HU; BBIPAXKATh
(dbopMyiaMy 3aBUCUMOCTH MEXKIY BEJIMUYUHAMU;

yMeHue rpadudecku UCClieIoBaTh COBMECTHBIE HAOIIOICHUS C TOMOIIBIO AHArpaMM
paccerBaHus U JTUHEUHOU pEerpeccuu;

YMEHHE HCIOJIb30BaTh MIPH PEIICHUH 3324 U3YYCHHbIE (PAKThI U TEOPEMbI TUTAHUMETPHH;
yMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE;

YMEHHE CTPOUTH CEUeHNE MHOTOTPAHHHKA, U300pakaTh MHOTOTPAHHUKH, (DUTYPBI U
ITOBEPXHOCTH BPALIEHUs, UX CEUYEHHUS, B TOM YHCJIE€ C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE paclio3HaBaTh paBHBIE U MOJ00HBIE GUTYPBI, B TOM YHCIIE B IPHPO/JIE, UCKYCCTBE,
aApXUTEKTYpE; YMEHHUE UCII0JIb30BAaTh TEOMETPUUECKUE OTHOLICHHUS], HAXOIUTh
r€OMETPUUYECKHUE BEIMYMHBI (JITTMHA, YTOJI, TIOMIAh, 00BEM) PU PEIICHUH 3a1a4 U3
JOPYTUX Y4EOHBIX MMPEIMETOB U U3 pEalbHOMN KU3HH,

YMEHHE MOJEIMPOBATh PEAJIbHBIE CUTYALIUU HA SI3bIKE MAaTEMAaTUKH, COCTABIIATh
BBIPa)KCHMSI, YPABHEHHUSI, HEPABEHCTBA M UX CUCTEMBI I10 YCIOBHIO 33/1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEJNIN C MCIIOIb30BaHUEM allllapara anreopbl, HHTEPIPETUPOBATH
MIOJTyYEHHBIHN pe3yJIbTaT;

YMEHHUE CTPOUTHh MATEMAaTHUYECKUE MOJIENN C TTIOMOIIBIO T€OMETPUUECKUX MOHITHH U
BEJIMYUH, PELIATh CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4U;

YMEHHUE COCTaBJISATH BEPOSITHOCTHYIO MOJIENTb U HHTEPIPETUPOBATH MOJTYUCHHBIN
pe3yibTaT;

YMEHHE peliaTh MPUKIaJIHbIE 3a/1a4M CPEICTBAMU MAaTEMaTUUECKOT0 aHalIn3a, B TOM
YHCIIe COUUATbHO-IPKOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

YMEHHE BBIOMPATH TIOIXOSIIHA METO JJIs PEIICHUS 33]]a9i; TOHUMAaHUE 3HAYUNMOCTH
MaTEMaTHKHU B U3y4YE€HUU MPUPOTHBIX M OOIIECTBEHHBIX MPOIIECCOB U SIBICHHUIA;

YMEHHE pacro3HaBaTh MPOSIBICHNE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE, YMEHHUE
MPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUNA POCCUMCKON 1 MUPOBOM
MaTeMaTHYeCKOW HayKH

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI 00y4alOIIMIiCA B 001EeM 0 IMCUUILTHHE 10JIKeH
JIn4HOCTHBIE PE3YJIbTATHI:

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEETIEHHUIO;

- HAJTMYUE MOTHBAIIMU K 00YUYEHHUIO W INYHOCTHOMY Pa3BUTUIO

- HAJTMYUE MOTHBAIIMU K O0YUYEHHUIO U TIWIHOCTHOMY Pa3BUTHUIO;

- [IEJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEN MO3ULIMH JIMYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX LIEHHOCTEN Hapoa0B Poccuiickoi denepannn, ICTOPUUECKUX U HAIHOHAIBHO-
KyJIbTYPHBIX TPaAULIUN, POPMUPOBAHNE CUCTEMBI 3HAYMMBIX [IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MUPOBO33PEHUS], IPABOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTH )KMU3HEHHBIE TIAHBI

MeTaHpe,Z[MCTHLIC PE3YJIbTATHI:

- OCBOCHHBIC O6y‘-IaIOH_II/IMI/ICSI MCKIPCIAMETHBIC TIOHATHUA U YHUBCPCAJIBHBIC y"IGGHBIe HeﬁCTBHH
(pel"y.HS[TI/IBHI)Ie, ITO3HABaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIe)



- CIIOCOOHOCTH UX HCIIOJIb30BAHUS B TO3HABATEIBHON U COLUAIBHOM MPAKTHKE;

- FOTOBHOCTbH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4EOHOH 1eATeIbHOCTH,
OpraHu3aly y4eOHOTrO COTPYIHUYECTBA C TearOrMYecKUMH Pa0OTHUKAMH U CBEPCTHUKAMH, K
YYacCTHUIO B MOCTPOCHUU MHAUBHUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH

- OBJIaJICHUE HaBBIKAMH y4eOHO-HCCIIeI0BATEIbCKOM, TPOEKTHOM U COLIMANIbHOM IS TEIbHOCTH
- TOTOBHOCTb K CAaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHUIO yU4eOHOM NesITeIbHOCTH,
OpraHu3any y4eOHOTO COTPYAHUUECTBA C MeJarornueCKuMy pabOTHUKAMHU U CBEPCTHUKAMU, K
YYaCTHIO B TOCTPOSHUH MHANBUIYAIBbHOM 00pa30BaTEIbHOM TPAEKTOPHUH;

IIpenmeTHbIE PE3YNBTATHI:

- YMCHHC pClllaTh YPaBHCHUA, HCPABCHCTBA U CUCTCMBI C ITIOMOIIBIO PA3JIMYHBIX NPHUEMOB,
CIIIaTh ABHCHUs, HCPABCHCTBA U CUCTEMBI C ITIAPpaMCTPOM,
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- YMEHHUE CTPOUTH rpaduku HyHKIMN, BBITOTHATH TpeoOpa3oBaHus rpaguKoB QyHKIIHIA;

- YMEHHUE HUCII0JIb30BaTh CBOMCTBA M rpaduku (YyHKIMNA JJIs pEIIeHUs] ypaBHEHU, HEPaBEHCTB U
3a/1a4 C IapaMeTpaMy;

- YMCHHC IIPOBOJAUTH UCCIICAOBAHUC Q)YHKHI/II/I; H306pa)KaTB Ha KOOpﬂHHaTHOﬁ IINTIOCKOCTHU
MHOXECTBaA pGHIGHI/If/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM, HAXOAUTH aCUMIITOTBI rpaq)mca

byHKIUY;

- YMEHHE BBIYMCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO ¥ KOMITO3ULIUU (QYHKIHH,
HaXOJUTh YpaBHEHHUE KacaTebHOU K rpaduKy (QyHKIMHU;

- YMCHHC IIPOU3BOAUTD apH(bMeTquCKHe HeﬁCTBHH C KOMIUJICKCHBIMHU YHCJIaMHU, IPUBOAUTDH
MMPUMCEPHBI UCITOJIB30BAHHUA KOMIIJICKCHBIX YUCCIT;

- YMEHHUE HaXOJIUTh BEPOSATHOCTU COOBITUH C UCTIOIB30BaHUEM TpahUueCKX METOIOB,
MPUMEHSITh JUISl pEIIeHUs 3a1a4 (POPMYIIBI CIIOKEHHSI U YMHOKEHHS BEPOSTHOCTEH, GopMyTy
MOJIHON BEpOSITHOCTH, (popmyity bepHyinu, komOuHaTopHbIe (DaKThl U (HOPMYJIBI, OIIEHUBATH
BEPOSATHOCTH PEAIbHBIX COOBITHIA;

- YMEHHUE MIPUMEHATHh CBOMCTBA T€OMETPUIECKUX (PUTYP, CAMOCTOSATEIHLHO (hOPMYTUPOBATH
oTpezieNieHus] U3y4aeMbIX (GUTYp, BBIABUTATH THIIOTE3bI O CBOMCTBAX M MPU3HAKAX

reOMEeTPUUECKUX PUTYpP, 000CHOBBIBATH WIIM OMPOBEPTATh UX;

- YMEHHE NMPOBOJIUTH KiIaccu(UKAINIO GUTYD MO pa3TUYHBIM MPU3HAKAM, BBIIOIHATh
HE00XO0/IMMBIE IOTIOJTHUTENIbHBIE TOCTPOCHUS, HAXOJUTh OTHOILIEHHE 00BEMOB MOJOOHBIX (DUTYD

- YMCHHC OIICPUPOBATH NOHATUAMMU:

- OIIpeIeNIeHne, aKCHOMa, TEOpeMa, CIIeJICTBHE, CBOWCTBO, IPU3HAK, JOKA3aTENIbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH;

- MHOXCECTBO, TIOJMHOXKCCTBO, OIICPAIUN HAJT MHOKCCTBAMU,

- COUCTaHue, NIEpCCTAaHOBKA, YUCIIO CO‘-IGT&HPIIZ, YHUCJIO NEPCCTaHOBOK; OMHOM HLIOTOHa;



- HaTypaJIbHOE YHUCIIO, IIEJI0€ YMCIIO, OCTATOK 110 MOIYJIIO, PAIMOHAILHOE YHCIIO,
UPPaIMOHATIFHOE YHCIIO, MHOKECTBA HATYPAIIbHBIX, IIEJIbIX, PAllMOHAIBHBIX, IEHCTBUTEIHHBIX
qHUCel;

- CTEIIEHb C LIEJIBIM MOKa3aTesieM, KOPEHb HATYpaabHOM CTENEHH, CTEIIEHb C pallMOHAIbHBIM
MOKa3aTesieM, CTETICHb C JCHCTBUTEIbHBIM (BEIICCTBEHHBIM) ITOKa3aTeem, Jorapudm qucna,
CHHYC, KOCUHYC Y TAaHI'€HC IIPOU3BOJIBHOIO YMCIIA;

- TOXKAECTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHECHHE, HCPAaBCHCTBO, CUCTEMA ypaBHeHI/Iﬁ u
HCPAaBCHCTB, PABHOCUJIbBHOCTDb ypaBHeHI/IfI, HCPAaBCHCTB U CUCTEM, pAllMUOHAJILHBIC,
HppaliuOHaJIbHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHEIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMETPUUCCKHE
YpaBHCHU:, HCPABCHCTBA U CUCTCMBI,

- rpaduk QyHKIMU, oOpaTHas GyHKIHSA, KOMIO3UIU QYHKIUH, THHEHHAs QYHKIUS,
KBaJpaTHyHast QyHKIUS, CTeIICHHAsT (DYHKIUS C IIETBIM MTOKa3aTeIeM, TPUTOHOMETPHUIECKUE
(dyHKIMU, 0OpaTHBIC TPUTOHOMETpHUYECKIE (DYHKIIMH, TIOKa3aTeIbHAs 1 JIOTapUPMIUECKas

byHKINY,

- YeTHOCTh (DYHKIIWH, IEPHOAUIHOCTD (DYHKIMH, OTPaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTb
byHKLIMY, 3KCTpeMyM (QyHKIMH, HauOoJIbIlIee U HauMEHblIIee 3HaUeHUs! PYHKLUHU Ha
IIPOMEKYTKE;

- IOCTIEIOBATEIBHOCTD, apu(METHUECKAs POTPECCHsI, TEOMETPHYECKAs IIPOTPECCHs,
OecKOHEeuHO yObIBaoIasi FeOMETpUYEcKas IPOrpeccus;

- HEMPEPBIBHOCTH (PYHKIIUH, ACUMIITOTHI rpaduka GyHKINH, IEpBast U BTOPast IPONU3BOIHAS
(GyHKLINU, TeOMeTpUYEeCKUN U (pU3nUecKuil cMbICi IPOU3BOAHOM, NepBOOOpa3Has,
OIPEIETICHHBII UHTETPAI;

- TOYKAa, IpsiMasi, INIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUI yToJ, JBYIPaHHBIN yroJl,
TPEXTPaHHBIN YIroJl, IEPECEKAIOLINECs, TapaJUIEIbHbIE U CKPEILUBAIOLIUECS IIPSIMBIE,
MapaJUIEIbHOCTD U MEPIIEHIUKYIIIPHOCTD MPAMBIX U IUIOCKOCTEH, YTOJI MKy MPSIMBIMH, YTOJ
MEXIY MPSMOH U IIIOCKOCTBIO, YTOJI MEXKIY ILIOCKOCTSIMU;

- MHOTOTPaHHUK, CEYEHUE MHOTOI'PAaHHUKA, IIPABUIbHBIM MHOIOTPaHHUK, IIPU3Ma, IUpaMU/Ia,
¢durypa 1 NoBEpXHOCTb BpallleHus, WINHAP, KOHYC, ap, cdhepa, pa3BepTKa NOBEPXHOCTH,
CEYCHUS KOHYCa U LIWIMH]PA, [IapauIeNIbHbIE OCU WJIA OCHOBAHUIO, CEYEHUE 111apa, IIOCKOCTb,
Kacaroasicsi cepbl, HIMIUHAPA, KOHYCA;

- oAb GUrypsl, 00beM GUrypsl, BeTMUHMHA YIiia, pacCTOSHUE OT TOUKH JI0 TIOCKOCTH,
paccTosHuE MEXY MPSMBIMU, PACCTOSIHIE MEXAY IUIOCKOCTSIMHU, IJIOIAaAb cepsl, IUIOoNab
MOBEPXHOCTHU MMUPAMU/IbI, TIPU3MBI, KOHYCa, IMIINHIPA, 00beM KyOa, MpsSMOYTOJILHOTO
napasuiesienune1a, TMpaMubl, IpU3MbL, [IIMHAPA, KOHYCA, 11apa;

- IBHXKCHHC, HapaJ'IJ'IeJ'II)HBII\/'I IEpEHOC, CUMMETPUS Ha IIJIOCKOCTH U B IIPOCTPAaHCTBE, IOBOPOT,
npeoOpa3oBaHue 11010015, M0A00HbIE HUTYPBI;

- IPSIMOYTOJIbHAs cUCTeMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA HA YHCJIIO, pa3IoKeHHUEe BEKTOpa Mo 6a3ucy, cKajasipHoe
MIPOU3BE/IEHNE, BEKTOPHOE MTPOU3BEICHUE, YTOJl MEKY BEKTOPaMH;



- Cy4aiiHasi BeIMYMHA, PACIIPEACICHUE BEPOSTHOCTEN, MATEMAaTUYECKOE 0KUIaHUE, TUCTIEPCHS
U CTaHJapPTHOE OTKJIOHEHUE CIy4YaiiHOM BeTHMUMHBI, QYHKIIUHN paclpeeNeHus U IIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEIbHOI0 U HOPMAJIIBHOIO PACIIPEIEICHUT;

- YMEHHE HaXOUTh aCUMIITOTHI Irpaduka QyHKINU;

- Cp€aHEC apI/I(bMeTI/I‘IeCKOG, MEauaHa, HauOoJIbIIEe U HAMMEHbIIIEE 3HA4YCHUA, pa3Max,
AUCHCPCHrd, CTAaHAAPTHOC OTKJIOHCHUC JJIA OITMCAHUS YU CJIOBBIX JAHHBIX;

- YMCHHEC UCCJICA0BATH CTATUCTHYCCKNEC JaHHBIC, B TOM YHCJIC C IPUMCHCHUCM r‘pa(imqecm/lx
MCTOOB U 3JICKTPOHHBIX CPCACTB,

- YMEHHUE UCII0Ib30BaTh CBOKMCTBA U3YYECHHBIX PACIPEACIICHUN U1 PELICHUs 3a1a4;
- YMEHHE MOJCJIIMPOBATh PEAIbHBIC CUTYyallM! Ha SI3bIKE MATEMATUKH;

- YMCHHC COCTABJISITh BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 3a1a4H,
HCCJIICA0BATh MOCTPOCHHLIC MOJC/IN C UCITIOJIB30BAHUECM aIlriapara anre6pm, HHTCPIPECTUPOBATH
HOHy‘leHHBII‘/‘I pe3yibTar;

- YMCHHC CTPOUTH MATCMATHYCCKUC MOACIIN C TIOMOIIBIO T'COMCTPUICCKUX MOHATUI B BCJINYHH,
pemaTh CBA3aHHBIC C HUMHW MPAKTHYCCKUC 3aaa4U,; COCTABJIAThL BEPOATHOCTHYIO MOACIIb U
HHTCPIIPCTUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTarT;

- YMEHUE peliaTh MPUKIAIHBIC 32/1a41 CPEACTBAMU MAaTEMaTHYECKOTO aHAIN3a, B TOM YHCJIC
COIIMATIbHO-9KOHOMUYECKOTO U (PU3NUECKOro Xapakrepa

- YMCHHC UCIIOJIB30BaTh TCOPCTI/IKO'MHO)KGCTBCHHHﬁ arrapar Ajid OolmrucaHusa pCaJIbHbIX
mponeccoB U SIBIICHHUH U Ipu pCUICHUH 3aJia4d, B TOM YUCJIC U3 JPYTUX yqe6H51x npeaMETOB;

- YMEHHE NPUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYKACHUS JUIsl pELIeHMs 3a/1a4;

- YMCHHC UCIIOJIBb30BAaTh NPHU3HAKU JCJIMMOCTH, HAUMCHBIIHI 06HII/II71 JACIINTCIIb U HAUMCHBIIICC
06mee KpaTHOEC, aJITOPUTM EBKJ’II/I)Ia IIpU pCHICHUH 3aJ1da4; 3HAKOMCTBO C pa3JIMYHBIMU
MMO3MITMOHHBIMH CUCTEMAMH CUHCJICHUS,

- YMEHHE IPUMEHATh YPaBHEHM I, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHNS MaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00J1acTel HayKu U pealbHOM )KU3HHU; YMEHUE UCII0Ib30BaTh
rpaduku GYHKUMHN 17151 U3YUEeHHUs POLIECCOB U 3aBUCUMOCTEN NPU PELICHUH 3a/1a4 U3 JPyTuX
y4eOHBIX MPEMETOB U U3 PEATIbHOM JKU3HU;

- YMEHHeE BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEKy BETMUUHAMU;

- YMEHHUE WCII0Ih30BaTh MPOU3BOIHYIO IS UCCIEA0BaHUS (DYHKIIHH, JIJIsT HAXOXKACHUS
HAWIYYILEro PEIICHUS B MPUKIIATHBIX, B TOM YUCIE COIMATEHO-YKOHOMHYECKUX U (PU3NIECKUX
3a/1auax, JIsl OMPEEICHUS CKOPOCTU U YCKOPEHHS; HAXOIUTh TUIOMATH U 00BEMBI (PUTYp C
MOMOIIIbIO UHTETpaja; IPUBOJAUTH IPUMEPHl MATEMATUYECKOTO MOJIEIUPOBAHUS C TOMOUIBIO
nudepeHIaTbHBIX YPaBHCHHH,

- 3HAKOMCTBO C IMOHATUSMHM: 3aKOH OOJIBIIINX YuCCJI, MCTOAbI BBI6OpOLIHBIX I/ICCJ'Ie,ZLOBaHI/II\/’I;



- YMEHHE MPUBOAUTH TPUMEPHI IPOSBICHUS 3aKOHA OOJIBIIUX YUCEN B TPUPOIHBIX U
OOIIECTBCHHBIX SIBIICHUSX;

- YMEHHUE HCIIOIB30BaTh MPH PELICHUH 331a4 U3YYECHHBIE ()aKThl U TEOPEMBI TNIAHUMETPHH;
- YMEHHUE OIICHUBAThH Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MUPE;

- YMEHHE CTPOUTH CEUEHHE MHOTOTPaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (PUTYPHI U
MOBEPXHOCTHU BpAIICHUS, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;

- YMEHHUE pacIo3HaBaTh paBHBIE U M0I00HBIEC (PUTYPHI, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE,
ApXUTEKTYpE; YMEHUE UCIIOJIB30BATh TCOMETPUYECKUE OTHOLLIECHHS, HAXOAUTh N€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YTOJI, IO (b, 00BEM) IPU PELICHUH 3a/1a4 U3 JPYTUX yUYEOHBIX MPEIMETOB
Y U3 PEAIIbHOU KU3HU;

- YMEHHE MOJCIIMPOBATh PEAIbHBIE CUTYyallUU Ha SA3bIKE MATEMATUKH; COCTABIATh BBIPAXKCHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHIO 33]1a4H, UCCIIEI0BATh TOCTPOCHHBIE
MO/JIEJIU C UCIOJIB30BAHUEM allllapaTa ajareOopbl, MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yJIbTarT;
CTPOUTHh MATEMATUYECKUE MOJIEIIN C TIOMOIIBIO T€OMETPUYECKUX OHATHH U BEJINYUH, PEIIaTh
CBS3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4U; YMEHUE COCTABIIATH BEPOATHOCTHYIO MOJCIIb U
WHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

- YMEHUE peliaTh MPUKIAIHBIC 33/1a41 CPEACTBAMU MAaTEMaTHYECKOTO aHAIN3a, B TOM YHCJIC
COIMATIbHO-9KOHOMUYECKOTO ¥ (PU3UYECKOr0 XapaKTepa,

- YMCHHC BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ MCTOJ JJIA pCHICHUA 3aa4i; IOHUMAaHHUEC 3HAYNMOCTHU
MAaTEMAaTUKHU B U3YUCHHUU ITPUPOIHBIX U O6H.I€CTB€HHBIX IMpoHeCCOB U HBHCHHﬁ;

- YMEHHUE Paclo3HaBaTh NPOSBICHNUE 3aKOHOB MATEMAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOIUTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOM MaTEMaTH4ECKON HAYKH

- YMCHHC q)OpMy.HI/IpOBaTB O6paTHOC U MPOTUBOIIOJIOKHOC YTBECPIKACHUEC, IPUBOAUTL ITPUMCPEBL
N KOHTPHIPUMEPEI, UCITIOJIB30BATh METO/ MaTeMaTH4IeCKO HHIAYKIOWH;

- YMCHHC MPOBOJUTH AOKA3aTCIbHBIC PACCYKACHU IMPU PCIICHUMA 3a/ia4d, OICHUBATh
JIOTUYCCKYIO ITPaBUJIbHOCTDb paCCY)KﬂeHHﬁ;

- YMEHHUE UCIOIB30BaTh rpaduKu GYHKUUH JUIsl U3y4YEHUS MPOLIECCOB U 3aBUCUMOCTEHN NPU
peLIeHNH 3a]1a4 U3 IpYTUX yu4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU; BbIpaxarb popmynamu
3aBUCUMOCTH MEXKy BEIMYMHAMY;

- yMeHHUe TpapuIeCcKy UCCIIET0BATh COBMECTHBIC HAOIIOICHHUS C TIOMOIIBIO THarpaMm
paccerBaHus U JIUHEWHOU PErpeCcCuu;

- YMCHHC OLICHUBATH Pa3sMEpPhbI 00BEKTOB B OKpYZKaromemM MHUPE;
- YMCHHUC MOACITUPOBATL PCAILHBIC CUTYAIllUHU HA A3BIKC MATCMATUKH, COCTABJIAITHL BBIPAKCHUA,
YpaBHCHU, HCPABCHCTBA U NX CUCTEMBI 110 YCJIOBUIO 3aJja4r, HCCIICA0BATh TOCTPOCHHEBIC

MOZCIIN C UCIIOJIb30OBAHUCM allriapara anre6pbl, HUHTCPpHIPCTUPOBATDH HOHy‘-ICHHBIﬁ pe3yJbTar;

- YMCHHC CTPOUTHh MATEMATHYCCKUEC MOACIIN C TOMOIBIO TCOMCTPUICCKUX MOHITUM 1 BCJIMYHMH,
CIIIaTh CBA3AaHHBIC C HUMHU IIPAKTHYCCKHUEC 3a1a4YU,
b



- YMEHHE COCTABJIATH BEPOSITHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOTyUYEHHBINH pe3yIbTaT;

- YMEHHE PaclO3HABATh IIPOSIBJIICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, yMEHHUE IPUBOJUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOM MaTEMaTU4ECKON HAYKH

- YMCHHC IPUMCHATDH YPABHCHH A, HCPABCHCTBA, UX CUCTCMBI JJIA PCIICHUSA MATCMATUYCCKUX
3aJla4 1 3aaa4 U3 pa3/INIHbIX obnacreit HAaYKHU U peaanofI KHU3HU,

- YMEHHE HUCII0JIb30BATh MMPOU3BOIHYIO JIJIsl UCCIIEAOBAHUS (DYHKIUHN, 151 HAXOXKICHUS
HAWIYYIIEro PEeIIeHUs B MPUKIAJAHBIX, B TOM YHCJIE COMATBHO-3KOHOMUYECKUX 3a/1a4ax;

- 3HAKOMCTBO C ITOHITUSIMU: 3aKOH OOJIBIINX YHUCCJI, METOAbBI BBI60pO‘{HI)IX PICCJ'IC,Z[OB&HPIIZ;
YMCHUC MMPUBOAUTH NPUMEPLI IPOSABJICHUA 3aKOHA OOJIBIIIMX YKCEIl B MMPpUPOIHBIX U
O6H.I€CTB€HHBIX SIBJICHUSAX,

- YMEHHUE UCII0JIb30BaTh [IPU PELICHUH 337a4 U3yUYeHHbIE ()aKThl U TEOPEMbI INIAHUMETPHH;
YMEHHE OLICHUBATh pa3Mepbl 00OBEKTOB B OKPYKAIOIIEM MUPE;

- YMEHHE MOJCIIMPOBATh PEAIbHBIE CUTyallUU Ha SA3bIKE MATEMATUKH; COCTABIATh BBIPDAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4H, UCCIIEI0BATh TOCTPOCHHBIE
MO/JIEJIU C UCIOJIB30BAHUEM allllapaTa ajareOopbl, MHTEPIPETUPOBATH MOIYYEHHBIN pe3yJIbTarT;
CTPOUTH MATEMATUYECKUE MOJIEIIN C IIOMOIIBIO T€OMETPUYECKUX IOHATHH U BEJINYUH, PEIIaTh
CBS3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4U; COCTABJIATH BEPOSITHOCTHYIO MOJEIb U
WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT; PEIIaTh IPUKJIAIHBIE 3aJa4H CPEACTBAMHU
MaTeMaTHYeCKOro aHaJIn3a, B TOM YHCIIE COLMATIbHO-3KOHOMUYECKOT0 U (PU3HUECKOTO
Xapakrepa;

- YMEHHE BbIOMPATh NOIXOISAIINNA METOJT AJIsl PELICHUS 3aa4i; TOHUMaH1e 3HaYMMOCTH
MaTE€MaTUKHU B U3YYEHUU IIPUPOIHBIX IIPOLIECCOB U SABJICHUN; YMEHHUE IPUBOAUTH IIPUMEPHI
MaTEMaTUYECKNX OTKPBITHM POCCUICKON M MUPOBOW MaT€MAaTHYECKOW HAyKH

2. CTpyKTypa M coiep:KaHue JMCHUIIIHHbI

2.1 O0beM IMCUMILTHHBI M BUbI Y4eOHOH padoThl

‘ KoaunuecTBo yacoB

®opma o0yueHust ‘

‘I/IH)II/IBI/IHyaHBHoe IIPOCKTUPOBAHUEC H H H

‘(I)opMa MPOMEKYTOYHOM aTTeCTALNHU H JK3aMEH H H

|

00 |30 | 030 |

[Kype 1/ Cemectp 1 | L |
‘Oﬁ”beM JUCIHHUIIINHDBI H 158 H H ‘
| p— ] |
‘ﬂem;uu, VPOKU H 80 H H ‘
‘ﬂa60pam0pﬁble pabomul H H H ‘
‘npaxmuuecxue 3aHAMUSL H 32 H H ’
‘KOHC}/HBTaI_II/II/I H 6 H H ’
‘CaMOCTOﬂTeHLHaﬂ pabota H 34 H H ’
‘HpOMC)KyTOLIHaH aTTecTalus H 6 H H ‘
l




®opma o0yueHHus

KoauuyecTBO 4acosB

|
| oo |30 ] 030 |
‘Kypc 1/ Cemecrp 2 “ H H |
‘Oﬁ’beM JTUCIHHUIIINHLI “ 182 H H |
| e | |
‘Jzem;uu, VPOKU H 96 H H ‘
‘ﬂa60pam0pﬂbze pabomul H H H ‘
‘npaxmuqecxue 3aHAMUSL “ 48 H H |
‘KOHC}’J‘IBT&HI/II/I “ 6 H H |
‘CaMOCTOHTeHBHaﬂ paborta “ 26 H H |
‘HpOMemyTquaﬂ aTTeCTaIHs “ 6 H H |
‘I/IH[[I/IBI/IZIyaJII)HOG IPOCKTHPOBAHNE H H H ‘
‘(I)opMa NPOMEKYTOYHOM aTTeCTALUM H 9K3aMeH H H ‘
2.2 TemaTnuyecKHii MJIAH U COAEPIKAHUE TUCHUIIIMHBI
HaumenoBanue Coaep:xxanue yueOHOro Matepuaa u (pOpMbl Oo0bem
pa3/iesioB U TeM OpraHM3aIyu IesITeJILHOCTH 00Y4aI0IINXCsl B yacax
OceHHHi cemecTp
Paznen 1. Anredpa
Tema 1 Yuci0BbIE MHOKECTBA 16

Ulekuus 1. PazButue nousrus o uucie. Pa3zButue noHATus o
uucie. YucioBele MHOXKECTBA. Llenbie u paloHaabHbIe
urcia. JleficTBUTENbHBIE ynca. ApudmMeTnueckue 1eHCTBUS
HaJ| IeHCTBUTEIbHBIMU YUCIaMU. ApuMeTHuuecKre AeHCTBUS
Ha/1 YMCcIaMy, HaXOXAeHUE MPUOIMKEHHBIX 3HaUeHU N
BEJTMYMH U TIOTPELIHOCTEN BbIUMCIEHUN (a0CONIOTHON 1
OTHOCHTEJIbHOM), CPABHEHUE YUCIIOBBIX BBIPAKEHUH.

Jlexiust 2. OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.
AprdmeTrueckue 1eicTBYs HaJl OOBIKHOBEHHBIMH JIPOOSMHU.

Jlexus 3. KommnnekcHele yncna. KoMmniaekcHbIe yncia.
AnreOpanyeckas popMa KOMIUIEKCHOTO YHCIA.
['eomeTprueckas UHTEpIIpeTalsl KOMILUIEKCHBIX YHCEIT.
JleiicTBUS HAaJl KOMIUIEKCHBIMU YnciIaMu. AprupMeTHYECKHE
MeiicTBHS HaJl KOMIUIEKCHBIMU YHUCTIAMH B anre0pandeckoi

bopwme.

B ToM 4nciie NpaKTHYECKUX 3aHATHI

[TpakTuueckoe 3anatue Ne 1. Brimonnenue apudmerndeckux
eliCTBUIA HAl YiCIaMH. ApudMEeTHIEeCKUE TSUCTBUS HAT
OOBIKHOBEHHBIMH U JIECATUIHBIMU APOOsSMU. AOCOIIOTHAS U
OTHOCHUTEJIbHAS MOTPEITHOCTh MPUOTUKEHHBIX YUCEIT

[TpakTuueckoe 3anatue Ne 2. ApudmMeTndeckre IeiHCTBUS HAl
KOMIJICKCHBIMH YHCJIaMU B ajreOpandeckoil opme.

[IpakTrueckoe 3ansTue Ne 3. BolnonHeHue onepanuii Haj
KOMIUIEKCHBIMHU YHCIAMU

CamocTrosiTesibHAs paboTa 00yyalomuxcs

BrinonHeHue apI/I(I)MeTI/I‘-ICCKI/IX JeNCTBUI HaJl YNCIaMHU




Tema 2

OCHOBBI TPHTOHOMETPHH

52

Ulekiusa 4. OCHOBHBIE OHATHS TPUTOHOMETPUU. OCHOBHBIE
roHsATusA. PanqnanHas Mepa yria. BpamarensHoe ABUKEHUE.
PagyanHbIil METOT M3MEPEHUSI YTJI0B BPAILICHUS U CBSI3b C
rpajyCHOU MEPOA.

Ulexums 5. Tpuroamerpudeckue GyHKIIMHA YUCIOBOTO
aprymenTta. OnpeeseHne CUHyC, KOCUHYC, TAHTEHC U
KOTAHT€HC YHCIia, 10 TPUTOHOMETpY. Boruncnenue
TPUTOHOMETPUYECKUX BBIPAKEHUMH.

Ulexuust 6. OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA.
(OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAeCTBA. DOpMyIIbI
rpuseneHus. Popmyisl cinoxeHus. @opmyJibl IBOMHOTO
ApryMeHTa.

Ulexuus 7. [IpeoOpa3oBanne TPUTOHOMETPHYECKUX
BoipakeHuil. [IpeoOpa3oBanus npocTeHIInx
TPUTOHOMETPUUECKUX BblpaskeHui. [IpeoOpa3zoBanue cyMmbl
TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BEICHUE U
[IPOU3BEICHUS B CYMMY. BbIpakeHre TPUTOHOMETPUYECKHUX
(yHKIMH yepe3 TAHT'€HC MOJIOBUHHOI'O apI'yMEHTa.

Ulexuus 8. TpuroHomerpuieckne GyHKIUN, CBOHCTBA U
rpaduxu. Tpuronomerpuueckue GyHkiuu. ['paduxu
TPUTOHOMETpUYECKHX (yHKIM. CBOHCTBA
TPUTOHOMETPUYECKHUX (PYHKLIUH.

Jlexius 9. [IpeobpazoBanue rpadukoB QyHKIUH.
[IpeoOpaszoBanus rpaduxos. [lapamiensHblil mepeHoc,
CUMMETpPHS OTHOCHTEJIBHO OCEH KOOPAWHAT U CUMMETPUS
OTHOCHTEIIHO Havaja KOOPAWHAT, PACTSHKCHUE U CKATHE
BJI0JIb OCEH KOOpPAMHAT.

Ulexuust 10. lapmonndeckue konebanus. Mexanndeckue
KoseOaHus U BONMHBL. Omnpeenenre napaMeTpoB KouebaHus.
[ IpyKkiiaHbIE 3a0a4H.

Ulexuus 11. OGpaTHble TPUTOHOMETPUYECKUE (PYHKIIUH.
OO6paTHbIe TPUrOHOMETpUYECKUE QYHKIIUU. APKCHUHYC,
APKKOCHHYC, apKTaHreHc. Bpruucienne 3HaueHni oOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIMH.

Ulexuus 12. [Ipocreiimme TpPUroHOMETPUYECKHE YPABHEHUS.
Onpenenenre NpocTeHINX TPUTOHOMETPUUECKUX YPaBHEHUH.
MeToz uX peleHusl.

Jlexnus 13. Metonbl pelieHns TPUroHOMETPUUECKUX
ypaBHEHUN. BHUJIbI TPUTOHOMETPUYECKHUX ypaBHEHUN. MeTo bl
X PELICHUS.

Ulexums 14. IIpocreiimme TpUroHOMETpUYECKE HEPABEHCTBA.
OnpeneneHne NpocTENINX TPUTOHOMETPUIECKUX
HepaBeHCTB. MeTos X pelieHusl.

Ulexus 15. Tpuronomerpuueckue ypaBHEHNS U UX CUCTEMBI.
Perenye pa3aMyHbIX BUJOB TPUTOHOMETPHUUECKHUX YpaBHEHUI
1 UX CUCTEM.

B ToM 4nciie NpaKTHYECKUX 3aHATHI

[IpakTrueckoe 3anstue Ne 4. HaxoxieHre 3HaueHUN
TPUTOHOMETPHUECKUX (PYHKIIHH 11O TPUTOHOMETPY.




HpI/IMeHeHI/Ie OCHOBHBIX TpI/II‘OHOMeTpI/I‘-IeCKI/IX TOXICCTB AJIid
BHIYMCIICHHS] 3HAUEHUN BBIPAXKEHHUI.

[IpakTrueckoe 3ansatue Ne 5. Beruncienue 3HaYeHUN
TPUTOHOMETPUYECKUX BbIPAKEHUM.

[IpakTuueckoe 3anarue Ne 6. Pemenue npocrelmmx
TPUTOHOMETPUUYECKHX YPABHEHUH.

[IpakTrueckoe 3anstue Ne 7. PaznuuHblie BUABI
TPUTOHOMETPUYECKUX YpaBHEHUNU. OCHOBHBIE METOJIBI UX
peneHus (pasyioKeHUe Ha MHOKUTEIH, BBEJICHUE HOBBIX
HEH3BECTHBIX, TIOJICTAHOBKA, rpaymuecKuil METON).

CamocTosiTesibHAsi pad0oTa 00y4aroIMXcst

14

[TpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKCHUN

[TpeoOpazoBanue rpadukoB GyHKIUN

N

PerieHrie TPUrOHOMETPHUYECKUX YpaBHEHUIN

Tema 3

DyHKIUH U TpaGuKu

26

Jlexius 16. @yHKIUSA OHOTO apryMeHTa. DJIeMEHThI
noseneHust GyHkuu. Oynkiuu. Criocoos! 3ananus. O6aacTb
OIIpeiesICHUs] 1 MHOXKECTBO 3HaUEHUM; rpa@uK QyHKIIH,
ocTpoeHue rpaduKoB GPyHKIMHI, 3aJaHHBIX Pa3IMYHBIMU
criocobamu. ColicTBa GyHKIIMU. MOHOTOHHOCTh, Y€THOCTb,
HE4YETHOCTh, OTPAHUYEHHOCTD, IEPUOANYHOCTD. [IpoMexyTku
BO3pacTaHUs U YObIBaHUS, HAUOOJIbIIIEE 1 HAUMEHBIIIEE
BHAYCHUS.

Ulexuus 17. CBoiictBa pyHKIIMU. MOHOTOHHOCTD, YETHOCTb,
HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOANYHOCTD. [IpoMexyTKH
BO3pacTaHUs U YObIBaHUS, HAUOOJIbIIIEE 1 HAUMEHBIIIEE
BHAYCHUSI.

Ulexus 18. Jluneitnas gynkuus. Jluneiinas GyHKuus.
['paduk suHeHoH QyHKIMKU. CBOMCTBA IMHEHHON QYyHKINH.

Ulexuus 19. Kaaparuunas ¢pysnkius. I'paguk kBaapaTtuaHon
¢ynkiuu. CBoiicTBa KBaApaTUUHON (QYHKITHH.
[IpeoOpa3oBanus rpaduka GyHKIUH.

Jlexums 20. JIpoObHo-panrionansHas Qynkius. pooHo-
pannoHanbHas GyHKIMs. I'paduk 1poObHO-pariMoHaTEHON
(ynkiuu. CBoiicTBa JpoOHO-pallMOHATIBHON (PYHKIINH.
[TpeoOpa3oBanus rpaduka JpoOHO-patMoHATILHON (YHKIINH.

Ulexus 21. I'paduku crenennbix ¢pynkuuii. [lpeoOpazoBanue
rpadukoB GpyHKuuil ['paduku GyHKINI C YETHBIM U
HEYEeTHbIM IoKa3zarensimu. [IpeoOpa3oBanus QyHKIMHA 1
neiictBus HaJ HUMU. [IpeoOpazoBanue rpaduKoB QyHKIHMA.
DYHKIMOHATBHOE ONKUCAHUE U aHATIU3 peaTbHbIX
3aBUCUMOCTEH.

B ToM 4nc/ie NpaKTHYECKUX 3aHATHH

[IpakTrueckoe 3ansTue Ne 8. PenmieHue HEpaBEHCTB METOAOM
MHTEepBaNoB. MeTo ] nHTepBaioB. M300paxenue Ha
KOOPJMHATHOM IMJIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB C
IIBYMsI IEPEMEHHBIMU

[IpakTrueckoe 3ansaTue Ne 9. PenmeHuii HepaBEHCTB € AByMs
[epEeMEHHBIMH U UX cUcTeM. Perienne 1poOHO-palimoHaIbHbBIX

HCPaBCHCTB MCTOAOM MHTCPBAJIOB.




[TpakTuyeckoe 3anstue Ne 10. Pemenue npo6HO-
allMOHAJIbHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

CamocTrosiTesibHAsE pa0oTa 00y4aoImuXxcs

Pemrenne HCPaBCHCTB MCTOJOM MHTECPBAJIOB

Tema 4

CTeneHy U KOPHU

Ulexuus 22. Apudmerndeckuii KopeHb. CTeneHp yrcia ¢
[1eJ1bIM 1oka3aresieM. Kopenb n-oit crenenu. [lonstue
apupMeTnueckuii kopeHb. CBOWCTBA paJuKaioB. Beruucnenue
KopHeil. CTeneHu ¢ palOHaJIbHBIMU MOKa3aTEIsIMU, UX
cBoicTBA. [IoHATHE CTENEHH C pallMOHAIBHBIM ITOKA3aTEIEM.
CBOMCTBA CTENEHEH C pallMOHAIBLHBIM [TOKA3aTEJIEM.

Ulexuus 23. [IpeoOpazoBaHue BBIpaKEHHH, COEPIKALIIX
crerneHd. HaxoxxaeHue 3HaueHuil creneneil ¢ paltoHaIbHbIMU
nokazarensimu. CpaBHeHue creneneid. [lpeoOpasoBanus
BBIp)KEHUI, COJIEpKAIUX CTETICHU.

Ulexuus 24. [Ipocreiimme nppalioHaabHbIE YPaBHEHHUS.
Onpenenenue uppauuoHaabHoro ypasHenus. [Ipocreiimiee
MPPALMOHAJIBHOE YPABHEHUS], METOJT UX PELIEHUS.

Ulexius 25. Meroabl pelieHust UppalvoHaIbHBIX YPaBHEHUH.
Bubl nppanioHabHBIX ypaBHEHUNH. OCHOBHBIE METO/IbI
CLICHUS] UPPALMOHAIbHBIX YPABHEHUM.

Jlexius 26. [Ipocreiimue uppannoHalbHbIE HEPAaBEHCTBA.

OrnpeesieHne UpparmoHAIbBHOTO HEPABEHCTBA. TUITbI

[IPOCTEHIINX UPPAIIOHATBHBIX HEPABEHCTB, METOJIbI UX
CIICHUSI.

B ToMm 4yucie NMPAKTHYCCKUX 3aHATHIl

[IpakTrueckoe 3anstue Ne 11. Pemenne npocreimmx
MPPAIIMOHATILHBIX YPaBHEHUH.

[TpakTuueckoe 3anatue Ne 12. Knaccudukaius BUgoB

MPPAIIMOHATILHBIX YPaBHEHUHN, OTPEIETICHUE METOIOB UX

penieHus. Penienne nppanroHaibHbIX ypaBHEHUI
a3JUYHBIMH METOIaMH.

[TpakTuueckoe 3anatue Ne 13. Pemenue npocteimmx
ppaloHabHBIX HepaBeHCTB. Kiaccudukanus tumnos
[IPOCTEUINX UPPALUOHAIBHBIX HEPABEHCTB, OIIPEIEICHUE
METO0B MX PEIICHMS.

CamocTosiTe/ibHasi padoTa 00yuaouuxcst

N

PerieHne uppalmoHalbHBIX YPABHEHUH U HEPABEHCTB.

Tema 5

[lokasaTenbHast U Jorapupmuyeckas QyHKIUH

28

Ulexnus 27. IlokazatenpHas ¢pyHkus. [lokasaTenpHas
¢bynkuus. I'paduk nokazarenbHoit pyHkiuu. CBoiicTBa
[MOKa3aTeIHLHON (PYHKITHH.

Ulexus 28. IlokasaTenbHble ypaBHeHUs. OnpeneneHue

[MOKa3aTeJIbHOTO ypaBHEeHUS. [IpocTeliire nmokazarenbHble

ypaBHEHUsA. MeTOobl pelIeHUs TOKa3aTeNbHbIX YPaBHEHUI.

lcrionb30BaHNe CBOMCTB U rpauKoB PYHKIMM Ui pelieHus
paBHEHMUIA.

Ulexums 29. Buapl moka3aTenbHbBIX YPaBHEHUM, METOIbI MX

CIICHMA.




Ulexuus 30. [TokazarenbHble HepaBeHCTBA. OnpeaenieHue
[MOKa3aTeJIbHOTO HepaBeHCTBa. [Ipocreiiiiee moka3areabHbIE
HEpaBEHCTBA, METOJ] X PEIICHUSI.

Ulexums 31. Jlorapudm u ero croiicta. Jlorapudm.
Ulorapugm yrcna. OCHOBHOE JOTapu(pMHUECKOE TOKIECTBO.
/lecsaiTnuHbIe U HaTypaJibHBIC JJoraprdMebl. [IpaBria nercTBuii
c orapudmMamu.

Ulexumst 32. [Ipocteiimue norapudmMudeckue ypaBHEHHS.
MeToab! pereHus JorapuMUIECKUX ypaBHEHHA.
crionib30BaHKe CBOMCTB U rpaduKkoB PYHKIMIA Ui pelieHus
YPABHEHU.

B ToMm 4yucie NMPAKTUYCCKUX 3aHATHIl

[IpakTrueckoe 3anstue Ne 14. Pemenue npocrenmmx
[MOKa3aTeIbHBIX YpaBHeHM. Kitaccudukaiuys noka3aTebHbIX
YpaBHEHUH, TPUMEHEHUE PA3IMUHbIX METOJOB UX

peumieHus. PenieHne npocTenmx moKa3aTeIbHbIX
HepaBeHCTB. Vcnonb30Banue CBOMCTB U rpapuKkoB QPyHKIIHIA
151 peIICHUs] YPABHEHUN.

[IpakTuyeckoe 3anstue Ne 15. Berunciaenue u cpaBHeHue
iforapugmoB. Haxoxnenue 3HaueHHi torapudma mno
[IPOM3BOJIEHOMY OCHOBAaHUIO. ApU(pMETHIECKIE AEHCTBHUS C
irorapugmamu. [lepexo1 K HOBOMY OCHOBAHHUIO.
UlorapumMupoBaHye U MOTEHINPOBAHNE BBHIPAKECHHIA.
[TpeoOpazoBanue norapu(HMUUECKUX BBIPAKECHUH.
[TpeoOpazoBanue Jorapu(pMIUUECKUX BHIPAKESHUN

[IpakTrueckoe 3anstue Ne 16. Pemenne npocreimmx
norapudmuueckux ypapHenuil. Knaccudukanus
lTorapu(pMUUECKUX YpaBHEHUH, TPUMEHEHHE PA3TUYHbIX
METOJIOB MX peleHus. Vcrnonb3oBaHue CBONCTB U rpapuKoB
(byHKIMH 1715 pelieHus Jorapu(MUUYEeCKUX YpaBHEHHH.

CamocTosiTe/ibHasi padoTa 00yuaouuxcsi

PeI_HeHI/IepaISJ'II/I‘lHBIX BH 0B IMTOKA3aTCIbHBIX ypaBHeHHfI.

[TpeoOpasoBanue jorapu(pMUUIECKUX BHIPAKECHUH.

PeneHyie pa3aMyHbIX BUJOB JIOTapuPMUUECKUX YPaBHEHUM.

NIN|IN |0

PerieHne cucTeM coaepIKalux UppaluoHaIbHbIE,

[TOKa3aTeIbHbIE U JIOTapU(PMUUECKHE YPaBHEHUS U

HEepaBEHCTBA. PellleHre pa3InyHbIX BUIOB [TOKA3aTEIbHBIX
paBHEHMI 1 HEPABEHCTB.

HpOMe)KyTO‘lHaH arTrecranus

12

[ToarooBka K MPOMEXKYTOUHOU ATTECTALUU
JleiicTBUS HaJ KOMITJIEKCHIHMH YHCIaMHU.

[IpeoOpa3oBaHue BbIpaxeHUH (TPUTOHOMETPUUYECKHUX,

M ppalMOHAIbHBIX, TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX).
PerieHrie HepaBEHCTB METOJOM HHTEPBAJIOB.

Pemenue npocTelMX TPUTOHOMETPUUYECKUX,
HppalluOHAJIbHBIX, ITOKA3aTCIbHBIX U

TorapuMUYECKUX YPaBHEHUI.

JK3aMeH

N Toro (oceHHuii ceMecTp)

158




HanmenoBanue
pa3/iesioB U TeM

Conep:xaHue y4eGHOro MaTepuaaa u popmbl
OpPraHu3alyy JeITeTbHOCTH 00yYaIoImuXCs

O0nLeMm
B yacax

Becennuii cemecTp

Tema 5

[loka3aTenbHas u Jorapupmmuyeckasi QyHKIHU

20

Ulexums 33. Jlorapudmudeckue HepaBeHcTBa. OnpeesieHne
TorapugmMuueckoro HepaBeHcTBa. [Ipocreiimee
jforapudMuyeckre HepaBeHCTBA, METOJ] MX PEeIICHUSI.

Ulexuus 34. MeTobl pelieHus
llorapu(pMUUECKUX HepaBeHCTB. Buabl norapupmuyueckux
HEPABEHCTB, METO/Ibl UX PELICHMSL.

Ulekua 35. Metoa paunonanu3anuu. CyTb METO1a
parmoHanM3anuu. MeTomka peaau3aiui MeToaa
paIMOHAIM3AIIMN B PEIICHUH ITOKa3aTeIbHBIX U
Torapu(pMHUIECKUX HEPABEHCTB.

B ToMm 4yucie NMPAKTHYCCKUX 3aHATHIl

[TpakTuueckoe 3anarue Ne 17. Pemenue norapudmMuaeckux
HEPABEHCTB

[IpakTrueckoe 3anstue Ne 18. [Ilpumenenune metona
AIMOHATIN3AIMHU B PEIICHUH JIOTapu(DMHIECKUX HEPABEHCTB

[IpakTuueckoe 3anarue Ne 19. [Ipumenenue metona
AlMOHAJIM3aLMU B PELICHUH [T0OKA3aTEIbHbIX HEPABEHCTB

CamocTosiTe/ibHasi padoTa 00yualouuxcst

PenieHue rnmokasateabHbIX ypaBHeHHfI N HCPABCHCTB

Pemenne norapumMuueckux ypaBHEHUI 1 HEPABEHCTB

PerieHne cucTeM ypaBHEHUN U HEPABEHCTB

NININ|®]| N

Pa3nen 2. Hauaja MaTeMaTH4YeCcKOro aHAJIN3a

Tema 6

IIpenesnl

Jlexmust 36. CnocoOBbI 3aJaHus U CBOMCTBA YHCIOBBIX
mociaenoBarensHocTell. [TocaenoBarensHOCTH. CIIOCOOBI
3aaHisg ¥ CBOMCTBA YMCIOBBIX ITOCIIENOBATEILHOCTEMN.

Ulexuust 37. Tlonarue o npenesne nocaeqoBaTeIbHOCTH.
Cy1iecTBOBaHUE TIpeiesia MOHOTOHHOW OTPaHUYEHHOMN
[10Cie10BaTeabHOCTH. CyMMUPOBaHUE MOCIEA0BATEIbHOCTEN.
beckoHewHO yOBIBarOIIas TeOMETpUYECKasi TPOTPECCUS U €€
CyMMa.

Ulexums 38. Tlpenen gpyukiuu. [lonstue o npeaene
(byHakiu. OCHOBHBIE TEOPEMBI O MpeAeiax.

Ulexuust 39. MeToibl BRIUUCIEHUS TTpeaeoB. Buibl
HEOIIPENEIICHHOCTEN, METOIbI MX pacKphIThsl. [IepBblii 1
BTOPOM 3aMeYaTEIIbHbIE TPEEIIbI.

B ToM 4nc/ie NpaKTHYECKUX 3aHATHH

[IpaxTuueckoe 3anarue Ne 20. Beruncnenue npenenos
(byHKIMH. PackpbITHe pa3IudHbIX BUJIOB HEONPEIEICHHOCTEH.

CamocTosiTe/ibHasi padoTa o0y4yarouuxcst

[Ipenesb

Tema 7

IIpousBoaHas

Ulexus 40. [TonsiTHe 0 MPOM3BOAHOMN (YHKIINH, €€
reoMeTpruecKuil u puzndeckuii cmbici. [IponsBoaHast.
[ToHsITHE O MPOU3BOAHOMN (PYHKIINH, €€ T€OMETPUUECKUI U

(bu3NYEeCKUi CMBICIL.




Jlexus 41. I[Ipou3BoiHbBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbyukauii. [IpaBuna quddepennupoBanus. Y paBHEeHNE
[KacaTesnbHOM K rpaduky GyHKIMH.

Ulexums 42. JIluddepernupoBanre cioxXxHOU QyHKITHH.
[Tpon3BOIHBIC KOMITO3UIIMH (DYHKIIHH.

Ulexums 43. MccnenoBanue (pyHKITUU C TOMOIIBIO ITEPBOM
[TPOU3BOTHON. AJITOPUTM M CXeMa HCCIeA0BaHUs (DYHKIIUH C
[TOMOIIIbIO TIEPBOH MPOM3BOIHON. [ 'paduueckoe
[IpEACTABJICHHUE 10 PE3yIbTaTaM HCCIICIOBAHUS.

Ulexuus 44. Bropast npousBoHas. Bropas mpousBoanasi, ee
reoMeTpUUYeCKui B puznueckuii cMbica. HaxoxaeHue
CKOPOCTH JUUIsI ITpoIiecca, 3a1aHHOro (HopMyJIon 1 rpauKkoM.

Ulexums 45. VccnenoBanue GyHKIIMHM C TIOMOIIBIO BTOPOM
[TPOU3BOIHON. AJITOPUTM H CXeMa UCCIIeTOBaHUS (QYHKITUH C
[TOMOIIIbIO BTOPOH ITpou3BoAHOM. [ paduueckoe
[IpEACTABJICHHE 110 PE3yIbTaTaM HCCIICTOBAHUS.

B ToM Yunc/ie NpaKTHYeCKUX 3aHITHI

[IpakTrueckoe 3anstue Ne 21. [Ipon3BoiHbIE CYyMMBI,
[pa3HOCTHU, IPOU3BEICHUS, YACTHBIE.3a]Ja4l HA COCTABJICHHUE
paBHEHUI KacaTelbHOU K rpaduky QyHKIUU.

[IpakTrueckoe 3anstue Ne 22. MccinenoBanue QpyHKIUU ¢
[TOMOIIBI0 TIepBOM Tpou3BoAHOMN. [locTpoenue rpaduka
(bYHKIIMY IO pe3yJIbTaTaM HCCIICIOBAaHUH.

[IpakTuueckoe 3anarue Ne 23. Mccnenopanue GpyHKINU C
[TOMOILIBIO IIEPBOM M BTOPOU Mpou3BOaHBIX. [locTpoeHne
rpadguka QyHKIUU 10 pe3ysabTaTaM UCCIIeIOBAHUM.

[TpakTrueckoe 3ansatue Ne 24. HaxoxieHre HauOoJbLIero,
HaVMEHBIIIETO 3HAYEHUS U IKCTPEMAJIbHBIX 3HAYCHUU
(byHkuuu. Pemenne 3aay Ha oTbICKaHHE HAMOOJIBILIETO U
HauMEHBIIETo 3HaueHu QyHKIuil. [Ipumepsl ucnonb3oBaHMs
[IPOM3BOJHON JIJIs1 HAXOXKIACHUS HAUITY4IlIEero PeIIeHNs B
[TPUKJIAHBIX 3a/1a4ax.

CamocTrosiTesibHAs padoTa 00y4aOIMXCH

ccnenoBanue dhyHKIMMA

Tema 8

IlepBooOpa3Hasi M HHTErpaJs

22

Ulexuus 47. [lepBooOpasnas. HeonpeneneHHbI nHTErpas.
MeTo/1bl UHTErpUPOBAHUS (HETIOCPEICTBEHHOE
MHTETPUPOBAHNE, METO/ IIOJCTAHOBKH MUJIU 3aMEHBI
[IEpEeMEHHOMN, UHTEIPUPOBAHKE IO YACTSIM).

Jlexus 48. OnpenenenHelii naTerpan. Cessb
HEOIIPEIEIIEHHOTO NHTErpajla C ONPEAEICHHBIM HHTETPAJIOM,
dbopmyna Hetorona—JleiiOnuna. [Ipumenenue
ONPEIETICHHOT0 UHTETpasa Il HaX0KICHUs IUTOIIA N
KPUBOJIMHEWHOMN Tpanenun

Ulekua 49. [Tpukianssie 3aaaun. [Ipumenenns narerpana B
(usuke u reomerpun. [IpuMeHeHns nHTErpana B 00JIacTH
MEXAHUKH U TEXHUKH

B ToM 4nc/ie NpaKTHYECKUX 3aHATHH

[IpakTrueckoe 3ansitue Ne 25. Brruncnenue miomaaei u

00BEMOB C MTOMOIIIO OMPEJICIICHHOTO HHTErpasa.




[TpakTryeckoe 3anstue Ne 26. Perenne Gpusndeckux u
reOMETPUUECKUX 33]a4 C IPUMEHEHUEM ONPEAEICHHOTO
HTErpaa.

CamocTosiTesibHAsi pad0oTa 00y4arOIMXCst

S

Pernienue 3aga4d Ha IMPUIIOKCHUC OIIPCACIICHHOI'O MHTCTpajia

Paspnen I11. I'eomerpus

Tema 9

[IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

28

Jlexuus 50. Akcuomel crepeomeTpun. Bzanmnoe

PACIIONIOKEHHE ABYX MPSIMbBIX B IPOCTPAHCTBE, 0003HAUYEHUS U

rpaduueckas wurroctpanus. [lpusnaku. Bzaumuoe
aCII0JIO’KEHUE JIBYX IPSIMBIX B IIPOCTPAHCTBE

Jlekua 51. B3auMHOe pacnosioskeHue nNpsMou U MIIOCKOCTH B
rpocTpancTse. OnpeeneHte BUI0B B3aUMHOTO
PACTIONOXKEHUS MPSMOI U MIOCKOCTH B MPOCTPAHCTBE,
0003HaveHHs U Tpadudeckas wotocTpanus. [Tpu3Haku
B3aIMHOT'O PACIIONOXKEHHS MPSMOI U MJIOCKOCTH B
[IPOCTPAHCTBE.

Jlexius 52. BzanMHoe pacmnosio)eHue IBYyX MIOCKOCTEN B
rpoctpancTBe. OnpeneneHue BUI0B PACIIOI0KEHUE TBYX
[JIOCKOCTEH B MPOCTPAHCTBE, 0003HAYEHUS U rpaduueckas
rutroctpanus. [Ipusnaku. CBoiicTBa mapayjiebHBIX
[JIOCKOCTEH.

Jlexuus 53. IlepneHaAUKYISp U HAKJIOHHAA. YTOJI MEXIy
[IPSIMOM U TNIOCKOCTBIO0. OlpeneneHue nepnesauKyJspa,
HAaKJIOHHOM, poekuu. OmnpeneneHue yria Mexay npsmMon u
10cKOCThI0. O003HaUeHMsI, TpadryuecKas MJUTIOCTPALUS.
3a1a4y Ha NEPIEeHIMKYJISIP ¥ HAKJIOHHYIO.

Ulexumst 54. Teopema o Tpex neprieHauKyssipax. Teopema o
Tpex MepreHIuKyIsIpax, rpadudeckas WITIOCTpalus. 3a1a4uu
Ha IPUMCHCHHEC TCOPEMBI O TPCX NMEPICHANKYJIAPAX.

Ulexuus 55. I3MepeHne pacCTOAHUM B IPOCTPAHCTBE.
PaccTosiHME OT TOYKM 10 TUIOCKOCTH, OT MPSIMOM 10
[JIOCKOCTH. PaccTossHrEe MEXK Ty TNIOCKOCTSMH.
['eomeTpuueckue npeodpazoBaHusl IPOCTPAHCTBA!
[TapaJuIeIbHBII IIEPEHOC, CAMMETPHS OTHOCUTEIIBHO
rtockoctH. [lapamiensHoe npoektupoBanue. [nomans
OPTOrOHAJILHOM IIPOEKIIUH.

Ulexiust 56. Yron Mexly NpsMOM U IIIOCKOCTBIO.
Onpenenenne yria Mexay IpsIMON U INIOCKOCTBIO. 3a/1au Ha
BHIYMCIICHHE MEKTY PSIMOM U INTIOCKOCTBIO.

Ulexuus 57. JIByrpannslii yroi. OnpezeneHue A1ByrpaHHOTO
yria. JINHEMHBINA yros ABYTPaHHOIO yIJia.

B ToM 4nc/ie NpaKTHYECKUX 3aHATHH

HpaKTI/I‘{CCKOC 3aHsaTue Ne 27. Penienue 3aJa4 Ha B3aUMHOC
ACITOJIOKCHUC IMTPSAMBIX 1 IUIOCKOCTEH B IPOCTPAHCTBC.

[IpakTnueckoe 3anarue Ne 28. Pemenue 3a1au 1o reme
[leprieH TMKyJIsIp U HAKJIOHHASI.

[IpakTueckoe 3anstue Ne 29. Pemenue 3agad no teme
/IByrpaHHbIN yrou

CamocTrosiTesibHAs paboTa 00y4alomuxcs

1o Teme ((HpﬂMBIe 1 TINIOCKOCTH B ITPOCTPAHCTBEY




Tema 10

MHOrorpaHHUKH

12

Jleknusa 58. [Tpusma. [apamienenunen. [Ipusma. OcHOBHBIE
BIeMEeHTHI pu3MblL. [IpsiMast 1 HakJIOHHAs pU3Ma.
[IpaBunbHas npusma. [lapamnenenunen. Kyo Cummerpuu B
KyOe, B mapaienenumnene, B npuzme. Inomans noBepxHoctu
pu3Mbl. Teopema 0 AMaroHanu NpsSMOYroJIbHOTO
[apajuiesienuneaa.

Uleknua 59. [Tupamuna. [Tupamuna. [IpaBuiibHas nupamua.
Y ceuennas nupamuga. Terpasap. OCHOBHBIE 3JIEMEHTHI
MUpaMU/IbI.

B TOM uyKciIe NPAKTHYECKUX 3aHATHI

[IpakTuueckoe 3anstue Ne 30. [Toctpoenue ceuenuii kyoa,
[PU3MbI ¥ TUpaMuIbl. Vconp30BaHue MeToia ciena mpu
MOCTPOCHNU ceueHuu MHOTI'OI'PAHHUKOB.

[IpakTuueckoe 3anarue Ne 31. Pemienue 3agau Ha pa3inyHbIe
BHJIbI MHOTOT'PaHHUKOB.

[IpakTrueckoe 3anstue Ne 32. Beiuncnenue miomanei u
00BEMOB MHOTOTPaHHUKOB. Beruncienue miomianei u
00BEMOB MPU3MBI, TApAILICIICITUTICAA, TUPAMHU/IBI.
IHTerpasibHas popmMyia oobema.

CamocTosiTe/ibHasi padoTa 00yualouuxcst

PenieHue 3a/1a4 Ha BEIYKMCICHUE IUIOMIAACH U 00BEMOB
MHOI'OI'paHHUKOB

Tema 11

Tenaun IMMOBCPXHOCTH BpallCHUS

12

Ulexuus 60. LHununaap u konyc. Onpenenenye HWINHIpa.
OCHOBHBIE JIEMEHTHI IWIHH A, DopMyIia ISl BEIYUCICHUS
[JTI0111a]TH TTIOBEPXHOCTH IIWIIMH/IPA, €ro oobeMa. OnpeaeiieHue
KoHyca. OCHOBHBIE 2JIEMEHTHI KOHYCa. Y CEUeHHBIN KOHYC.
Dopmyna a7 BEIYUCICHUS TJI0MAA1 TOBEPXHOCTH KOHYCAa,
ero oobema. OCHOBaHMeE, BHICOTA, OOKOBAs TOBEPXHOCTH,
00pasyronias, pa3BepTKa.

Ulexus 61. Ceuenns nunuHapa u Konyca. OceBble CeUeHUs
LIMHApa U KoHyca. CeueHus napajiesbHble OCHOBAHMIO.
BrincaHHbI ¥ ONTMCAaHHBIN MJIMHAD, KOHYC.

Ulexuus 62. lap u chepa. Ux ceuenus. lap u chepa, ux
ceueHust. KacarenbHast I0CKOCTB K cdepe.

Jlexuust 63. [lnomans moBepxHocTH U 00beM mapa. [Lnomanp
[MOBEpXHOCTU M 00beM mapa. [lonobue ten. OTHOMIEHUS
[Ionaiel NoBepXHOCTEN 1 00bEMOB NOJIOOHBIX TEJl.

B ToM 4nciie NpaKTHYECKUX 3aHATHI

[IpakTueckoe 3anstue Ne 33. Berunciienue miomanei u
00BEMOB TeJ BpaIleHHS

CamocTrosiTesibHAst pa0oTa 00y4aomuxcs

Pemnrenre 3aa4 Ha BEIYMCIEHHUE TLIOMIAAEH 1 O0OHEMOB TENI
BpaIICHUS

Tema 12

KoopanHaThl H BEKTOPbI

Uleknua 64. JlexkapToBa cucTeMa KOOPAUMHAT B IPOCTPAHCTRBE.
[IpssmoyronbHas (IeKkapToBa) cucTeMa KOOpAHHAT B
poctpaHcTBe. Dopmysia pacCTOSHMS MEXy ABYMsI TOUKaMHU.

Ulexuus 65. Bektopsl. JleficTBUS ¢ BEKTOpaMHU, 3a1aHHBIMU
KoopauHatamu. Bektopsl. [Ipoekiust BeKTopa Ha OCh.




Koopaunats! BekTopa. Moayibs BekTopa. PaBeHCTBO
BEKTOPOB. Pa3iioskeHne BEeKTOpa 10 HANIPaBICHUSM.
Ci105keHuE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCJIO.

Ulekniua 66. CkansipHoe nmpousBeeHrue BEKTOpoB. CKasipHOe
[IpOU3BE/IeHHE BEKTOPOB. Mcnosib30BaHue KOOPAUHAT U
BEKTOPOB P PEHICHUH MAaTEMaTHUYECKUX U MPUKIIAIHBIX
3aj1ay.

Ulekiusa 67. BEKTOPHBIN METO/ PELICHHS] CTEPEOMETPUUECKUX
Bajay. BekTopHoe ypaBHEHHE NMPSIMOUN U TIIIOCKOCTH.
KoopauHaTHBIN METO] BBIYUCICHUS YTIJIa MEXIY
[JIOCKOCTSIMU

Ulexkumst 68. YpaBHEeHUs cepbl, IITOCKOCTH U IPSIMO

CamocTosiTesibHAsi pad0oTa 00y4aroIMXCst

N

BekTopHbIN METO/ pelICHUsI CTEPEOMETPUYECKUX 3a1a4.

Pa3zgea I'V. Komounaro

HKa, CTATUCTUHKA U TCOpHUs BCPOHTHOCTeﬁ

Tema 13

JJieMeHTbl KOMOMHATOPUKH M TEOPHH BePOSITHOCTEH

12

Jlexius 69. OcHOBHBIE TOHATHS KOMOUHATOpUKU. OCHOBHbBIE
noHATUs KoMOuHaTopuku. @opmyia 6uHoma HeroToHa.
CBoiicTBa OMHOMHHANBHBIX K03 unmentoB. TpeyroibHuK
[Tackasis.

Jlexuust 70. BeposTHOCTb COOBITHS, CII0KEHUE U YMHOXKEHUE
BeposiTHOCTEH. AnreOpa coobiTuii. Kimaccnyeckoe
orpeiesnieHue BepoaTHOCTH. ClI0KeHHE U YMHOKEHHE
BeposiTHOCTEN. DOpMyJ1a IOJIHON BEPOSITHOCTH.

B ToM Yuc/ie NpaKkTHYeCKUX 3aHITHH

[IpakTuueckoe 3anarue 34. 3agaun Ha MOJCYET YUCIa
pa3MeIleH I, IepecTaHOBOK, coueTaHuil. PerieHue 3aia4 Ha
repe0op BapHaHTOB.

[IpakTiueckoe 3aHsaTue 35. Beiuncienue BeposiTHOCTEN

[TpakTuueckoe 3anarue 36. Pemenue 3a1a4 Ha MpUMEHEHUE
bopmyn baiteca u bepuyu.

CamocTrosiTesibHAs padoTa 00y4aOIMXCs

DIIEMEHTBI KOM6I/IHaTOpI/IKI/I U TCOpHUU BepOHTHOCTeﬁ

NN N |-

Tema 14

JJ1eMeHThI MATEMATHUYECKOIi CTATHCTHKH

[IpencraBinenue nanHbix. [loHgaTHE O 3aMa9aX
MaTeMaTHYeCKOM CTaTUCTUKHU. DJIEMEHThl MaTeMaTH4ECKO
cratuctuku [IpencraBneHne JaHHBIX (TaOIUIIBI, THATPAMMBIL,
rpaduKn), reHepaabHas COBOKYITHOCTb, BEIOOPKA.
CocTaBJeHHE HHTEPBAILHOTO BAPHAIIMOHHOTO PsIa.

Jlexknusa 71. IlousTie 0 3aayax MaTeMaTHYECKO CTATHCTUKU.

Jlexius 72. UncnoBbie XapaKTEPUCTUKU BapUAIIMOHHOTO Psijia
("4acToTa, 4acTOCTh, CpeiHee apuMeTUIECKOe, MeuaHa,
icriepcust ¥ CpEeAHEKBAAPATHIECKOE OTKIOHEHHE)

B ToM 4nciie NpaKTHYECKUX 3aHATHI

[IpakTuueckoe 3anarue 37. CocTaBieHue BapualliOHHOTO

sifa. PacdeT 4nCiIoBBIX XAPAKTCPUCTHK BApUAIHMOHHOI'O psJia.

[Ipome:kyTOUHAs aTTeCTANMS

DYHKIMH U TpadUKH.

[IpouzBosHas. npasuia qudepeHpOoBaHNUS.

["eomeTpruyeckuil U GU3NIECKUI CMBICI TPOU3BOJIHOM.




[TepBooOpasnas u unrerpai. [IpunosxxeHue onpeaeIeHHOro
MHTETrpajla K BEIYUCICHUIO TUIOIAIA KPUBOJIMHEHHON
Tpaneiuu.

3agaun CTEpPEOMETPUU Ha MHOTOT'PAHHUKH U TEJIa BpaIlCHUS.

[Tomamym 1 00beMbl MHOTOTPAHHUKOB U TEJI BPALLICHUSI. 2

JK3aMeH 6
NToro (BeceHHMIi cemecTp) 182
Bcero 3a yueOHblii roj: 340

3 MarepuajibHO-TEXHHYECKOE M Y4eOHO-MeTOoAHYecKoe olecmeyeHre IUCIHUIINHBI
(Mmomyuis)

3.1 CneunanbHble MOMELEHUSA JJIS PeaTu3alui POrpaMMbl

Y4eOHbII KaOMHET, YAOBICTBOPSIONIUN TPEOOBAHHUSIM CAHUTAPHO-ITUACMHOIOTHUYSCKUX TTPABHII
u

HopMaTuBOB (CanlluH 2.4.2 Ne 178—02) 1 ocHaIll€HHBII TUIIOBBIM 000PYIOBAHUEM.

B cocraB yueOHO-METOANUECKOTO U MaTepUaIbHO-TEXHUYECKOTO 0OecriedeH s KaOMHEeTa BXOIAT:
— JIOCKa;

— [OCAJI0YHbIE MECTA IO KOJMYECTBY 00YUarOIINXCS;

— pabodee MeCTo MperoaBaTels;

— MHOTO(YHKIIMOHATBHBIA KOMIUIEKC MPEeroiaBaTess;

— HarJISIAHBIE TTOCOOUS;

— nH(OPMALIMOHHO-KOMMYHHUKATHBHBIE CPEICTBA.

3.2 UudopmanuonHoe obecriedyeHue peaan3anuu NporpaMmmbl
3.2.1 OcHoBHas JuTEpaTypa

1. Atanacsn, JI. C. MaremaTuka: anredpa 1 Hayajla MaTeMaTHYECKOI0 aHAJIN3a, FeOMETPHSL.
I'eomerpus. 10-11 knacc. ba3zoslit u yriayOneHHslil ypoBHH : YueOHuk- / JI. C. AtanacsH, B. @.
Kamommes C. b. ITo3nsk 3. I'. Kucenesa JI. C. byty3os. — 12-¢ u3n., crep. — Mockga : HUILL
NH®PA-M, 2024. — 288 c. — ISBN 978-5-09-112137-7. — URL.:
https://znanium.ru/catalog/document?id=447184 (nata obpamienus: 16.04.2025). — Tekcr :
JJIEKTPOHHBIN.

3.2.2 JlonostHMTEIbHAS JJUTEpPaTypa

1. Marematuka B mpuMepax 1 3afavax : yueoHoe nocodue / JI. M. Maiicens, B. O. XXaBHepuuk,
. 1O. Mankesuu [u np.] ; mox penakmueit JI. Y. Maiicenn. — MuHck : Beimiimas mkona,
2022. — 456 c. — ISBN 978-985-06-3483-2. — Tekcr : 21eKTpOHHBIH // DIeKTPOHHBIH pecypc
nudposoit oopazoBarensHot cpenbl CITO PROFo6pa3oBanue : [caiiT]. — URL:
https://profspo.ru/books/129985 (nara obparmienus: 05.05.2023). — Pexum noctyna: s
aBTOPU3HUP. MOJIB30BATENEH

2. Mep3snsk, A. T'. Maremaruka. ['eometpust : 11-ii kinace ( yriayOnaéHHBINA ypOBEHB) | YueOHUK- /
A.T. Mepansk, 1. A. ITonsikoB B. M. Tlogonsckuit B. E. HomupoBckuii. — 7-e u3n., crep. —


https://znanium.ru/catalog/document?id=447184
https://profspo.ru/books/129985

Mocksa : HUL] MTH®PA-M, 2023. — 256 c. — ISBN 978-5-09-103610-7. — URL:
https://znanium.com/catalog/document?id=432696 (nara oOpamenus: 16.04.2025). — Tekcr :
3JIEKTPOHHBIMN.

3. Omenbuenko, B. I1. Matematuka : Yue6nuk / B. I1. Omenbuenko, 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 :
JJIEKTPOHHBIN.

3.2.3 Meroauyeckas JiuTepaTrypa

1. MaTemartuka : METOIMYECKUE YKa3aHUS K MPAKTHUECKUM 3aHITUSIM U CAMOCTOSITENIbHOM
pabote ms crynaeHToB 1 kypca Beex cneruanbaocteir CI1O ool hopMbl 00ydeHwMS /
Kyzbacckuii rocynapcTBeHHbIN TexHuueckuii ynusepcureT um. T. @. ['opbayesa ; Kadenpa
TEOPHH U METOAUKH IPOPEeCCHOHATBLHOT0 00pazoBanus, coctaBurenb: E. B. Kabauesckas. —
Kemeposo : Ky3['TVY, 2023. — 1 ¢aiin (649 K6). — URL:
http://library.kuzstu.ru/meto.php?n=10687 (nata oopamenus: 16.04.2025). — Tekcr :
3JIEKTPOHHBIMN.

3.2.4 UnTepHeT pecypchl

1. Sxosnes I'.H. Anrebpa u Hauana ananu3za (MaTeMaTHKa JUIsl TEXHUKYMOB) [ DJIEKTPOHHBIH
yueOnuk] /I".H SxoBnes. - Pexxum noctyna: http://lib.mexmat.ru/books/78472/.

2. Anrebpa u Hauana aHanu3za. 10-11 kmace. 3agaunuk. Mopakosud A.I'. u ap. — Pexum
noctyna: http://proresheno.ru/uchebniki/algebra/1 1klass/714-algebra-i-nachala-analiza-10-11-
klass-zadachnik-mordkovi ch-a-g-i-dr/visit

3. Anre6pa u Mmatematudeckuii aHanu3. 10 knace. (yriay6sienHoe uszyuenue) Bunenkun H. A,
NpamesMycaros O.C., llIBapudoypa C.1. — 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, 1. 0. Marematuka : yuebnuk u npaktukym ais CI1O / U. 1O. Cenpix, 1O. b.
['pebenmukoB, A. 0. IlleBene. — M. : M3parensctBo KOpaiit, 2018. — 443 c. — (Cepus :
[Tpodeccrnonansroe oopazoBanue). — ISBN 978-5-9916-5914-7. — Pexxum moctymna:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-CO9B841E8F0AL

4. OpraHusanusi cCaMoCTOSITeIbHON PaGoThI 00y4aroIUXCs

CamocrosiTenpHas paboTa 00yJaronuxcsi OCYyIIECTBISETCS B 00beMe, YCTAHOBICHHOM B Pa3ieiie
2 HacTosIIIel TPOrpaMMBbl TUCITUTUIUHBI (MOTYJIS).

Jist camocTosTeNnbHON pabOThl 00YUaIOIIMXCS TPEyCMOTPEHBI ClIelaIbHble TOMEIEHUS,
OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOXKHOCTBIO MOJKIIOYECHUS K HH(POPMAITMOHHO-


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

TeJIEKOMMYHHUKAIIMOHHOU ceTn "MHTepHeT" ¢ oOecredeHneM A0CTyna B AICKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyo cpeny Ky3['TVY.

5.2.3 Metoauyeckue MaTepuaJbl, ONpeae/sioniue NpoueIypbl OeHNBaHUS 3HAHUI,

YMeHUil, IPAKTHYECKOr0 ONbITA AeITeJIbHOCTH, XapaKTepUu3ylolue 3Tanbl GopMupoOBaAHUSA
KOMIIeTeHI M
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