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MACIOPT IPOT'PAMMBI YUEBHOM JJUCHUTLJIUHBI
YA. 01. MATEMATHUKA

1.1. O61acTh NpUMeEHEHUS MPOTPaAMMBI.
PaGowyas mporpamma y4eOHOW IUCHMIUIMHBEI MaTeMaTWka SBISETCS YacThl0 OCHOBHOM TpodeccHOHANBHOM
00pa3oBaTeNbHOW TporpaMMel, paspadotanHoit B coorBerctBuU ¢ ®I'OC mno cnemmansHoctn 20.02.02 3ammra B
Ype3BBIYAHHBIX CUTyalusx (0a3oBas mMoAroToBka), denepanbHOro rocyAapCcTBEHHOrO 00pa3oBaTENbHOTO CTaHIapTa
cpeaHero ooduiero oOpa3oBaHus, (ellepalIbHOTO IoCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPeJHEro oO0IIero
00pa3oBaHusl.

Conepxanne o60meo0pazoBaTenbHoi  mucimmuimael  [1YJ[.01 Martematuka HampaBiICHO HAa JOCTH)KEHHE BCEX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX pe3yapTaToB 00yueHms, permamertupoBadabix ®I'OC COO.

Pabouas mporpamMa y4eOHOM  JUCHMIUIMHBI MOXET OBITh HCHONB30BaHA B  JONOJHHUTEIEHOM
npodeccHoHaNbHOM — 00pa3oBaHMM (B IPOTrpaMMax —IOBBIMICHWS KBAIU(HUKAMM W  TIEPEHNOATOTOBKH) H
podeCCHOHANBHOH MOrOTOBKE MO MpodeccusiM pabodnx.

1.2. MecTo JHCHMILUIMHBI B CTPYKTYPE OCHOBHOIi MPodeccHoHAILHOI 00pa3oBaTe/ibHON MPOrpaMMBbl:
Oo0eoOpa3oBaTenpHas qUCHUIUIMHA «Matemarukay sBIsieTcsl 00s3aTelbHON YacThio 0011e00pa30BaTEeIbHOrO IIHKIIA
oOpazoBarensHOU mporpammbl B cootBeTcTBUU ¢ PI'OC crenpansrocT 20.02.02 3amura B Upe3BbIYAMHBIX CUTYAIHSIX
(6a3oBas MoAroTOBKA)

1.3. I_le.]'ll/l H 3a]a9i JUCIUIIJIMHBI — TpeﬁOBaHl/Iﬂ K pe3dyJ/ibTaTaM OCBOCHUA JUCHHUIIJINHDBI:
OcBoeHne y‘le6H017[ JUCHHUIIIINHBI «MatemaTukay o0ecrieunBacT JAOCTUIKCHHE CTYACHTAMU CJICAYIOMNX PE3YyJIbTATOB:

3HATH/TIOHUMATh:

3 1 - 3HaueHHWEe MaTEeMaTHYECKON HayKH JJIsl PEIIEeHUs 3a/ad, BO3HUKAIOUIMX B TEOPUHM W MPAKTHKE; LIHUPOTY U
OrPaHUYEHHOCTh MPUMEHEHHS] MATEMAaTUYECKUX METO0B K aHaJIM3y U UCCIEA0BAHUIO MPOLIECCOB U SIBJICHUI B IpUpoJie
u 00IIECTBE;

3 2 - 3HaueHHWe NPAKTHKUA U BONPOCOB, BO3HUKAIOIIUX B CAMOW MareMaruke, /sl (OPMUPOBaHHS U PA3BUTHS
MaTeMaTHYECKOU HAYKH;

3 3 - uzen pacIMpeHns YUCIOBBIX MHOXECTB KaK CIIoco0a MOCTPOEHHsI HOBOTO MaTeMaTHYECKOTro anmapaTa s
peUICHUA MPAKTUYECKUX 3aJla4 1 BHYTPCHHUX 3aJla4 MaTEMATHUKU,

3 4 - 3HaYecHUE HUJCH, METOJIOB U PE3yJbTaTOB aNreOphl 1 MaTeMaTHICCKOTO aHAIN3a JUIs TOCTPOCHUS MOAee i
peaNbHBIX MIPOLIECCOB U CUTYALIMIA;

3 5 - BO3MOXKHOCTH T'€OMETPUU JAJIsl ONIUCAHUS CBOMCTB peasIbHBIX MPEIMETOB U X B3aUMHOT'O PACIOIOKEHUS;

3 6 - yHHUBEpCaJbHbI XapaKTep 3aKOHOB JIOTUKM MaTeMaTUYECKUX pacCyXIEHUM, UX NPUMEHUMOCTh B
Pa3IMYHBIX 00JIACTIX YEIOBEUYECKOM NesITeIbHOCTH,

3 7 - paznmuume TpeOOBaHUM, MPEIBSIBISEMBIX K JIOKA3aTCILCTBAM B MAaTEMaTHUKE, €CTCCTBEHHBIX, COIMAIBHO-
OKOHOMHYCCKUX U T'YMaHUTAPHBIX HAYKaX, Ha IMIPAKTUKE,

3 8 - POJIb AKCHMOMATUKU B MAaTEMaTUKE, BO3MOXHOCTH IIOCTPOCHHUA MATEMATUYCCKUX Teopnﬁ Ha
aKCMOMaTHYEeCKOH OCHOBE; 3HAUEHHE aKCHOMATHKH JUTSI IPYTUX 00IacTe 3HAHUS U JJIS IPAKTHKH;

3 9 - BEpOSTHOCTHBIX XapakTep Pa3IMuHBIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIET0 MUPA,;

yMeTh!

Y 1 - BBHINONHATH apuUPMETHYCCKHE JCHCTBHS, COYETas YCTHbIE M IUCBMEHHBIC IIPUEMBI, NPUMCHEHHUE
BBIYMCIIUTENIbHBIX YCTPOMCTB; HAXOAMTh 3HAUEHHUSI KOPHS HATypaJbHOM CTENEHH, CTENEeHH C pallOHaJIbHBIM
mmokasaresem, Jiorapupma, UCIONb3Ysl MPH HEOOXOIUMOCTH BBIUHCIUTEIBHBIC YCTPOWCTBA; MOJIB30BATHCS OLCHKOW U
MIPUKUAKON MPU MPAKTUUECKUX pacueTax;

VY 2 - npuMeHSTh TOHATHS, CBA3aHHBIE C JETMMOCTBIO EJIBIX YHCEI, IPH PEIICHINH MaTeMaTHUECKUX 3a1ay;

VY 3 - HaXOIUTh KOPHHA MHOTOWICHOB C OJHOW NIEPEMEHHOM, PAacKiIabIBaTh MHOTOWICHB HA MHOKUTEIIH;

Y 4 -BBIIONHATH JEHCTBUS C KOMIUIEKCHBIMH YHCIAMH, TIOJH30BATHCS TEOMETPUUIECKOW HHTEpIpeTaIueit
KOMIUTIEKCHBIX YHCEJ, B MPOCTCHUIIHMX CIy4dasXx HAXOOUTh KOMIUIEKCHBIE KOPHH YpaBHEHHH C JEHCTBUTEIHHBIMH
ko3¢ punreHTamu;

VY 5 - mpoBomuTh mpeoOpa3oBaHUS YUCIOBBIX M OyKBEHHBIX BBIPAKCHHH, BKIIOYAIOMIMX CTEIICHH, PaJHKalbl,
sorapumMbl ¥ TPUTOHOMETPUYCCKHE (DYHKIIUY;

VY 6 - onpenenath 3HaUCHUE HYHKIMH IO 3HAYCHUIO aPTYMEHTA MPH Pa3JIMYHbIX CIIOCO0ax 3ananusl QyHKIUY;

VY 7 - ctpouts TpaduKu U3yUeHHBIX ()YHKIIHH, BEIIOIHATH IPE0oOpa3oBaHus IParKoB;



VY 8 - onuceiBaTh N0 rpaduKy ¥ Mo GopMyJie HOBEACHHE U CBOMCTBA (QyHKUNI;

VY 9 - pemats ypaBHEHHs, CUCTEMbl YPaBHEHU, HEPAaBEHCTBA, MCIOJIb3Ys CBOMCTBA QYHKIMH M UX TpadUuecKue
NIPEe/ICTaBIICHUS;

VY 10 - HaxoauTh CyMMY OECKOHEYHO YOBIBaIOIIEH reOMETPHUECKHUI IIPOTPECCHH;

VY 11 - BBIYMCIIATH NPOM3BOJHBIE U MEPBOOOPA3HBIC 3JIEMEHTAPHBIX (QYHKIMHA, TPUMEHSIS IpaBUiIa BBIYUCIICHUS
IIPOU3BOMHBIX U MIEPBOOOPA3HBIX, HCIIOIB3Ys CHPAaBOYHBIC MATCPHAIbI,

VY 12 - uccnenoBaTh GYHKIIMH U CTPOUTH UX TpaUKH C MTOMOIIBIO IPOU3BOIHOM;

VY 13 - pemraTh 3a1a4u ¢ MPUMEHEHUEM yYPaBHEHUS KacaTeIbHOU K TpapuKy (GyHKINH;

VY 14 - pemaTs 331241 Ha HAX0XKICHUE HANOOJIBIETO U HANMEHBINETO 3HAUCHMS (PYHKIIMU HA OTPE3KE;

VY 15 - BBIUMCAATH IUIOIIAAb KPUBOJUHENHON Tpanenuy;

Y 16 - pemaTp panuoOHaIbHBIE, IIOKa3aTeNbHbIC M JOTapu(MHUUECKHE YPaBHEHHS M HEPaBCHCTBA,
UppaloOHaJIbHBIE U TPUTOHOMETPHYECKHE YPAaBHEHUS, X CUCTEMBI;

VY 17 - noka3bIBaTh HECJIOKHbIE HEPABEHCTBA,;

VYV 18 - pemaTh TEKCTOBBIE 3aJauyd C IMOMOILIBIO COCTABICHUS YPAaBHEHWH, M HEPaBEHCTB, MHTEPIPETUPYS
pe3yabTaT C yUeTOM OIpaHMUYCHHUN yCIOBHUS 3a/1a4H;

VY 19 - u3o0paxare Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBa PEUICHUH ypaBHEHMH U HEPaBEHCTB C JBYMsS
MEepPEMEHHBIMU 1 UX CUCTEM.

V¥ 20 - HaxoxuTh NPUONMKEHHBIE PEIICHNST YPAaBHEHUH 1 X CHCTEM, HCIIOIb3Ys rpadMuecKuii METO;

VY 21 - penate ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C NPUMEHEHHEM IpaUIecKuX MPECTaBICHHUH, CBOHCTB
(yHKUOWH, TPOU3BOTHOM;

VY 22 - pemaTh npocTeinme KOMOMHATOPHBIE 3312491 METOAOM Iepedopa, a TaKKe ¢ UCIOIb30BaHNEM N3BECTHBIX
¢dopmyn, TpeyronpHuka Ilackans; BeAuCIATh K03 ¢unnenTsl 6nHoMa HproToHa Mo (opMmyne U ¢ HCHONB30BaHUEM
TpeyroibHuka [lackans;

VY 23 - BBIYHUCATH BEPOSTHOCTH COOBITHIA HA OCHOBE MOJICYETA YUCIIAa UCXOI0B (POCTEHINNE CyYan);

VY 24 - COOTHOCUTPH IUIOCKUE TeOMeTpUUecKre GUIypBl M TpEXMEPHbIE OOBEKTHI C X OMUCAHHUSIMH, YEPTEIKAMH,
n300paKEHUSMU; Pa3IM4YaTh U aHAITU3UPOBATH B3aUMHOE PACIIONIOKeHUE QUTyp;

VY 25 - u3o0pakath reomeTpudeckue (GUryphbl U Teja, BHITOJIHITE YEPTEXK 110 YCIOBHUIO 3a]a4H;

Y 26 - pemarh TeoMETpUUYECKHE 3aJaud, OMHUPAsACh HAa W3yUEHHBIE CBOMCTBA IUIAHUMETPHUYECKUX U
CTEPEOMETPUUECKUX (PUTYP M OTHOIICHHUH MEXy HUMH, IPUMEHSIS aJlIreOpandecKuil 1 TpUrOHOMETPHUIECKHUH armapar;

VY 27 - npoBOIUTE T0Ka3aTeNbHbBIE PACCYKACHUS IPU PEIICHNH 3aJ1ad, JOKa3bIBaTh OCHOBHBIE TEOPEMBI KypcCa;

VY 28 - BBIYMCIATH JIMHEHHBIE JIEMEHTH U YIJIbl B IPOCTPAHCTBEHHBIX KOH(PHTypanusx, 00beMbl U IUIOMAAN
MIOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHIINX KOMOMHAIIMH;

VY 29 - npuMeHsITh KOOPIMHATHO-BEKTOPHBINA METO JIJIsl BBIYUCIICHUSI OTHOLIEHUMH, paCCTOSIHUNA U YTJIOB;

VY 30 - cTpouTh cedeHust MHOTOTPaHHUKOB U M300paXaTh CEUEHHS TeJl BPAICHHS;

Hcnoab30BaTh NpHOOPEeTEHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOI 1eATeIbHOCTH M MOBCeIHEBHOI )KM3HM IS

N 1 - mpakThdeckux pacueToB 1o Qopmynam, BKmodas (GOpMyIsl, COAEp)Kallue CTENeHH, paauKajbl,
jorapuMbl ¥ TPUrOHOMETpUYecKHe (QYHKIHMH, HCIOJIb3Ysl ITPH HEOOXOAMMOCTH CIPABOYHBIE MaTepHajbl H
MpOCTEIINE BRIUUCIUTEIbHBIE YCTPOICTBA;

WU 2 - onucaHus M MCCIEAOBaHUS C IOMOLIbIO (YHKIHMH peajbHbIX 3aBUCHMOCTEH, MPEACTABICHHS HX
rpaduIecKy; HHTEpIpeTanny rpa)iKoB peaTbHBIX MPOLECCOB;

W 3 - pemeHus reoMeTpHYECKUX, (PU3MUECKUX, SKOHOMUYECKUX M APYI'MX NPUKIAAHBIX 3ajad, B TOM YHCIIe
3ajia4 Ha HauOOJIbIINE ¥ HAMMEHBIIINE 3HAUEHHS C IPUMEHEHHEM alliapaTa MaTeMaTHIeCKOTro aHaIn3a;

W 4 - noctpoeHus U HUcCaeJ0BAHUS NPOCTEHITNX MaTeMaTUYECKUX MOJENeH;

W 5 - ananu3a peaybHBIX YMCIOBBIX JIAHHBIX, NPEJCTABICHHBIX B BUJAE IHarpaMM, rpaduKoB; U aHAIH3a
nHGOPMALINU CTATHCTHIECKOTO XapaKTepa;

U 6 - uccnenoBanus (MOAETHPOBAHNS) HECIOKHBIX NMPAKTHYECKUX CUTYaIlMii HA OCHOBE M3YyYEHHBIX (OPMYT U
CBOMCTB uryp;

W 7 - BeUMCIECHHS IJIHH, IJIOMIAAe M OOBEMOB pPEalTbHBIX OOBEKTOB NPU PEIICHHH MPAaKTHYECKUX 3aiad,
HCTIONB3YS IPH HEOOXOAMMOCTH CIIPABOYHHUKH U BBIYHCIIMTENBHBIE YCTPOICTBA;

N 8 —moHWMaHUs B3aUMOCBSI3M y4eOHOTO TpeaMeTa ¢ OCOOEHHOCTSAMHU mpodeccwidi W mpodecCHOHATBHON
JESITeIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110 JAaHHOMY IPEAMETY.

1.3.1. Ilean QTMCIHUTLIAHBI:

® (hopMupOBaHHE ICHTPAJIBHBIX MAaTEMaTHYSCKUX HMOHATHH (YUCIIO, BENWYHMHA, TeOMeTpruieckas ¢Gurypa,
IepeMeHHas, BEPOATHOCTh, (YHKINSA, NPOM3BOAHAS, WHTETPal), OOECIECUYNBAIOMINX MPEEMCTBEHHOCTh U
MIEPCIEKTHBHOCTh MaTEMaTHIECKOTO 00pa30BaHMs 00yJatoINXCs;

® roBeieHNe 00yJarOmMUXCS Ha AOCTYIHOM Ui HUX YPOBHE K OCO3HAHHIO B3aWMOCBS3M MAaTEMaTHKH U
OKpPY’KaIOIIEeTo MUPA, TOHUMAHHIO MAaTeMaTHKH KaK 9acTH 00IIeH KyIbTYPhI YEIIOBEUECTBA;

L Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIocoOHOCTEH 06yqa}0mnxc3, IM03HABATCILHOU AKTHUBHOCTH,
HCCICOAOBATCIBCKHUX yMCHI/IfI, KPUTUIHOCTH MBIIIJICHUS, MHTCPECA K U3YYCHUIO MATEMATHUKU,



® (popmupoBaHuWe  (QYHKIMOHAIBHOH  MaTeMaTMYecKOil  IPaMOTHOCTH:  YMEHHMsS  Paclo3HaBaTh
MaTEeMaTHYECKHE aCTEKTHl B PEATbHBIX JKM3HEHHBIX CHUTYaIMsIX M HPH H3YUYCHHH OPYTHX y4eOHBIX MpPEAMETOB,
MPOSIBIICHUS] 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMynIHpoOBaTh HMX Ha SA3bIKE MaTEMaTHKH W CO31aBaTh
MaTeMaTHYeCKHe MOJENIH, TPHUMEHATh OCBOCHHBIM MaTeMaTW4eCKHI ammapar Uil peIIeHHS IPaKTHKO-
OpPUEHTHUPOBAHHBIX 3aJ]a4, HHTEPIIPETUPOBATh U OLIEHUBATHIIOIYYCHHBIE PE3yJIbTAThI.

3agauy QUCHMIINHBL:
3agaun ocoeHust O/ (B coorBercTBHu ¢ TpedoBaHusMu PI'OC COO, opuenrammeii Ha pesyasTatel ®I'OC

CIIO):

- (bOpMPIpOBaTI: MpeACTaBJICHUA O COLIUAJIbHBIX, KYJIbTYPHBIX U HCTOPUYCCKUX (baKTopax CTaHOBJICHUS MaTCMAaTHKH,
- (bOpMPIpOBaTI: OCHOBBI JIOTUYECKOI'0, aJITOPUTMHUYCCKOI'0 U MATEMATUYCCKOT'O MBIIIJICHU S

- (¢dopmHpoBaTh YMEHHUS IPUMEHATH IIOJYYEHHbIE 3HAHUS IIPH pEIICHUM pa3NIMYHBIX 3a7a4, B TOM 4HCIIE
po¢)eCCUOHATBHBIX;

- (hopMHpPOBATh MPECTABICHHS O MaTEMAaTHKE KaK YaCTH O0OIIe4eI0BeYeCKOil KyJIbTyphl, YHHBEPCAILHOM SI3bIKE HAYKH,
II03BOJIAOIIEM OIMCHIBATh U U3y4aTh peajbHbIE IIPOLIECCHI U SIBJICHUS.

1.3.2. Iliianupyemble pe3ybTaTbl OCBOEHUsI 001e00Pa30BATEJbHON IUCHUILIMHBI B cooTBercTBUM ¢ ®I'OC
CIIO u Ha ocHoBe ®T'OC COO

B pesymbrare wu3ydeHus aucuuiuiuHbl «Martematuka» OyayT CQOPMHpPOBaHBI CIEIyIOUIHE O0OLIHe
KOMIIeTeHIH:

OK 01. Beibupats criocoObl perieHus 3a1a4 IpoPecCHOHANTBHON AeITETPHOCTY PUMEHUATEIILHO K PA3TUYHBIM
KOHTEKCTaM;
OK 02. Mcnosp30BaTh COBpEMEHHBIE CPEJICTBA ITOMCKa, aHAM3a U MHTEPIIPeTalni HHPOpMaIHU, U HHPOPMAIMOHHbIE
TEXHOJIOTUH JJIs BBIMOJIHEHUs 337124 MPO(eCCHOHAIBLHOMN eI TeNIbHOCTH;
OK 03. [TmaHupoBaTh U peaqnu30BBIBaTh COOCTBEHHOE MPO(ECCHOHATIBHOE U INYHOCTHOE Pa3BUTHE,
MIPEATIPUHIMATEIBCKYIO AESTENLHOCTh B TPO(ECCHOHAIBHON chepe, NCTI0Ib30BaTh 3HAHMS 110 TPABOBO 1 prHAHCOBOM
T'PaMOTHOCTH B Pa3JINYHBIX )KU3HEHHBIX CUTYaIIX;
OK 04. D¢ddexTnBHO B3aUMOCHCTBOBATE U pabOTaTh B KOJUICKTHBE W KOMAaH/IC;
OK 05. OcyuecTBiATh YCTHYIO U TUCbMEHHYI0 KOMMYHHKALMIO Ha TOCYAapCTBEHHOM s3bike Poccuiickoit denepaumu ¢
Y4eTOM 0COOCHHOCTEH COIMAIBFHOTO 1 KYJIbTYPHOTO KOHTEKCTa;
OK 06. ITposBIATE TpaXkIaHCKO-ITATPHOTHYECKYIO TIO3UINIO, IEMOHCTPHPOBATH OCO3HAHHOE TIOBEICHUE HA OCHOBE
TPaJMLUUOHHBIX POCCUHCKUX-yXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCJIE C YIETOM rapMOHHU3ALUH
MEXHAIMOHAIIbHBIX U MEKPEITUTHO3HBIX OTHOIIECHHUH, TPUMEHSTh CTAHAAPTHl aHTUKOPPYIIIMOHHOTO MTOBECHUS;
OK 07. CozeiicTBOBaTh COXPaHEHHUIO OKPYKAIOIIEH Cpelibl, peCypcocOepeKeHUI0, MPUMEHSTh 3HaHUSI 00 U3MEHEHUU
KJIMMaTa, MPUHIMITBI OEPEeXIIMBOTO IPOU3BOJICTBA, SPPEKTUBHO JISHCTBOBATh B UPE3BbIYAWHBIX CUTYAIHSX;
OK 08. Hcnons30BaTh cpeacTBa GU3MUECKOH KyJIbTYPHI sl COXpAaHEHHS M YKPETIEHUs 3J0POBbs B IIpoliecce
IpoeCCHOHATIBHOM AeATETFHOCTH U MOAACPKAHNS HEOOXOIMMOTO YPOBHS (PH3HUECKON OATOTOBIEHHOCTH
OcBoenne ydueOHOTO mpeamera «MaTeMaTHKay IOJDKHO 0OecreduBaTh OCTIDKEHHE Ha YPOBHE CPETHETO
o0m1ero o6pa3oBaHus CIEAYIOMNX JTUIHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEbHBIX PE3yJIbTaTOB
B cootBeTcTBUU ¢ TpeboBanusMu PI'OC cpemanero oo1ero oopa3oBaHms:

JIMYHOCTHBIE PE3YJIbTATbBI

JlmgHOCTHBIE pE3yJbTAaTBl OCBOCHHWSA MPOTPaMMBl y4eOHOro IpeaMera
«Maremartuka» XapakTepu3yrTcs: ] paxkaaHckoe

BOCIIUTAaHHUE:!

c(OPMHUPOBAHHOCTBIO TPAXAAHCKOHM ITO3MIMHM OOydaromerocss Kak aKTHBHOTO M OTBETCTBEHHOTO YIICHA
poccuiickoro o0IIecTBa, MpeACTaBIeHHEM 0 MaTeMaTHUECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBJICHUH, NpoLeAyp TpaxIaHCKoro oOmectBa (BBIOOPHI, OMPOCHl M Mp.), YMEHHEM B3aHMMOJICHCTBOBATH C
COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIMSIMU M Ha3HAUCHHUEM.

ITatpuoTHyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCUICKON Tpa)KTaHCKOW HICHTHYHOCTH, YBRXKCHHUS K INPONUIOMY M HACTOSIIEMY
POCCUICKOM MaTeMAaTHKH, [IEHHOCTHBIM OTHOLIEHHWEM K JOCTI)KEHHSIM POCCHUICKUX MAaTEMAaTHKOB W POCCHUHCKOM
MaTeMaTHYECKOH MIKOJIBI, K HCIIOIB30BAHUIO ATHX TOCTIDKEHUH B IPYTUX HAYKaX, TEXHOJIOTHAX, CPEPaxdIKOHOMHKH.

JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
0CO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoa; cHOPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS,




STUYECKOT0 NOBEJICHNUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTIDKEHUH HAYKU U 1S TEITbHOCTBIO yU€HOr0;
0CO3HAHHEM JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOHYMBOTO OYAyIIEro.

DCTEeTNYECKOE BOCIIUTAHME:
ICTETHYECKUM OTHOIICHHEM K MHUpY, BKJIIOYas ACTETUKY MATEMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/a4, pEIICHUH, PACCYXICHUI; BOCIPUUMYUBOCTBHIO K MATEMATHIECKUAM aCIICKTaM Pa3JInYHbIX BHIOB UCKYCCTBA.

Dusznyeckoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS NPUMEHITh MaTeMaTHYECKUE 3HAHUS B MHTEpECax 3J0POBOTO U 0€301acHOTro
oOpa3a XH3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3[O0POBBIO (3AOpOBOE THTaHHWE, cOalIaHCHPOBAHHBIN
PEXUM 3aHATHH U OTABIXA, pETyNspHas (GU3NUCCKas aKTHBHOCTD); (PH3UUCCKOTO COBEPIICHCTBOBAHUSIIPH 3aHATHUIX
CIIOPTUBHO-0310POBUTEIBHON 1ESTENBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHMEM IICHHOCTH TPYIOJIOOWS;, HMHTEPECOM K pa3iIudHbIM cdepam
Mpo)eCCHOHATBHON JEATEIBHOCTH, CBSI3aHHBIM C MATCMATHKOW M €€ MPHIOKCHHUSIMHU, YMEHHEM COBEpIIATh
OCO3HAHHBII BRIOOp Oyayiiedl mpoQeccHd U peaar30BbIBATH COOCTBCHHBIC JKU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W
CIOCOOHOCTBIO K MATEMaTHYSCKOMY 00pa30BaHUIO U CAaMOOOPA30BAHHUIO HA MPOTSKCHUU BCCH KHU3HH; TOTOBHOCTHIO
K aKTUBHOMY YYaCTHIO B PCIICHAH MPAKTHYECKIX 33124 MATEMAaTHIECKOW HAIIPaBICHHOCTH.

DKOJIOrHYECKOE BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTHIO DKOJOTHYECKON KYJIBTYphl, MMOHUMAHHUEM BIHSHHS COIMATbHO-9KOHOMHYIECKUX
MPOIIECCOB HA COCTOSIHKUE MPHUPOJHON U COLHUATBHOW CPEbl, OCO3HAHHEM TIIO0ATBHOTO XapaKTepa IKOJIOTHISCKUX
npobieM; OpUEHTAMEH Ha MPUMEHEHHE MATEMATHYECKUX 3HAHUM AJsI PEelICHUs 3a7ad B O0JIACTH OKpPYKaroIe
Cpeibl, TNIAHUPOBAHUSI MOCTYIIKOB U OIIEHKU UX BO3MOXKHBIX TIOCIEICTBUI ISl OKPYKAIOLIEH CPE/IbL.

IleHHOCTH HaYYHOTO O3HAHUS:
c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH W

0OIIIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYECKOH HayKn Kak cepbl UelloBEeYeCKOH HesTeIbHOCTH, ITAIOB
eé pa3BUTHUA U 3HAYUMOCTH [JId pa3dBUTHA LUBUIIM3ALWU; OBJIAACHUEM A3BIKOM MAaTCMAaTUKU U MaTeMaTUYECKOU
KyJIbTYpOW KakK CpEJCTBOM [O3HAHMUS MHPA; TOTOBHOCTBIO OCYINECTBISATH MPOCKTHYIO M HCCIIEHAOBATENLCKYIO
JIeSITeIbHOCTh MHAMBUIYaJIbHO U B IPYIIIIE.

1.3.3 B pesynprare ocBoeHus o00mieoOpasoBarenpHoi auctmiuindbl [TY/[.01 Martematuka O0Oy4YaroIIUHACS JIOJDKEH

C(bOpMPIpOBaTI: JIMYHOCTHBIC PE3YJIbTAThl MPOTrpaMMbl BOCTIMTaHUA

Koa JHYHOCTHBIX

JIM4HOCTHBIE Pe3yJIbTaThI pe3yJIbTaToOB
peaju3anuu NPOrpaMMbl BOCIIUTAHUSA peaau3anuu
NPOrpamMMbl

BOCITUTAHUSA

TIposIBISIFOLIHIA ¥ IEMOHCTPUPYIOIINiT yBAXKEHUE K TPYIY YEIOBEKA, OCOZHAOIINI
LEHHOCTh COOCTBEHHOTO TPY/Ia U TPY/a APYrHX JH0eiH. DKOHOMHYICCKU aKTUBHBIMH,
OPHEHTHPOBAHHBIN HA OCO3HAHHBII BBHIOOD Cepbl MPOPeCcCHOHATBHON IS TENLHOCTH C
YYETOM JINYHBIX )KU3HEHHBIX [UIAHOB, IOTPEOHOCTE! CBOCH CEMBH, POCCHUIICKOTO
ob1ectBa. Beipaxkaromiuii 0CO3HaHHYO0 TOTOBHOCTh K MOJIY4EHHIO TPO(ECCHOHAIBHOTO
o0Opa3oBaHUs, K HEIPEPHIBHOMY 00pa30BaHUIO

B TEYEHHE KU3HU J|eMOHCTPUPYIOIUI IO3UTUBHOE OTHOILLIEHUE

K PETYJIMPOBAHUIO TPYJOBEIX OTHOIIEHNH. OpHEHTHPOBAHHBIN

Ha caMmoo0pa3zoBaHue U MPo(PecCHOHANBHYIO TIEPETIOATOTOBKY B YCIOBHUSIX CMEHBI
TEXHOJIOTHYECKOTO YKJIAZa U COMYTCTBYIOIINX COIMANBHBIX MepeMeH. CTpeMsIIuiics K
(hopMUPOBAHHUIO B CETEBOM Cpelic TMIHOCTHO U MPOPECCUOHATHHOTO KOHCTPYKTUBHOTO
«uupoBOro cienay

JIeMOHCTPHP YNNI TOTOBHOCTh M CIOCOOHOCTB BECTH JTHAJIOT C IPYTUMHU JFOABMH,
JIOCTUTaTh B HEM B3aHMMOIIOHUMAHUS, HAXOAHUTH O0IIUE IeTH U COTPYAHUYATH JUIS UX JIP 13
JIOCTHDKEHUSI B TPO(ECCHOHATBHON IS TETbHOCTH

[posBrsiromuii co3HATEIBHOE OTHOIICHUE K HETIPEPHIBHOMY 00pa30BaHHIO KaK

JIP 4

YCIIOBHIO YCIICHIHOM MPO(ECCHOHAIBHOM U 0OIIECTBECHHOM JCSITEIIBHOCTH JIP 14
[IpuHUMAarOINI ¥ TOHUMAFOIIUH [IETH U 3aIa4H COLUATBHO-IYKOHOMHYECKOT'O Pa3BUTHUS

Pecniyonmku Tarapcras, TOTOBBINA pabOTaTh Ha €r0 JOCTHKCHHE, CTPEMSIIUUACS K

MOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH PErHOHA B HALIMOHAIHEHOM M MHPOBOM

Maciirade JP 18

JeMoHCcTpUpyoImMil ypoBEHb NOATOTOBKH, COOTBETCTBYIOIMI COBPEMEHHBIM JIP 19




| crammapTam 1 mepeoBEIM TEXHOIOTHSM, IOTPEOHOCTSM PErHOHATEHOTO PHIHKA.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pe3yIbTaThl OCBOCHHS HPOrpaMMbl y4eOHOro mHpenMera
«MaremaTika» XapakTepu3yrTCs OBJIaJICHUEM VHUBEPCATLHBIMU
NO3HAGAMENbHBIMU  OCUCGUAMU,  VHUBEPCATbHbIMU —~ KOMMYHUKAMUGHBIMU  0eliCmMEUamMY,  YHUBEPCATbHbIMU
PpezynamueHbIMU OelicmeusMu.
1) VuuBepcanbHblC MO3HABATEIbHbIE [CHCTBHUs, obecrieunBaOT (HOPMHUpPOBaHHE Ga30BBIX KOTHUTHBHBIX
IpOLECcCOB 00ydJaromuxcsi (OCBOCHHE METONOB MO3HAHHS OKPYXKAIOILETO MHUpa; NPUMEHEHHE JOTHYECKHX,
HCCIIeIOBATEIBCKUX OIIEpPaITiiif, yMEeHHH padoTaTh ¢ HHGOpMAIHe).

bazoBble Jornyeckue IerncTBUs:
® BBIBIATE W XapaKTEPU30BAaTh CYIICCTBEHHBIC MPHU3HAKA MATEMaTHUYECKUX OOBEKTOB, IOHSITHIA,

OTHOIICHUH MEXAY MOHATHAMH; (POPMYIHPOBATh ONPEACIICHNS TIOHATHI; yCTaHABINBATh CYIIECTBEHHBIH MPU3HAK
KiaccuduKay, OCHOBaHUs 17151 0000IIEHUS M CPaBHEHHS, KDUTEPUH ITPOBOANMOTIO aHaJIN3a;

e BOCIPUHHMMAaTh, (OpMYIHpOBaTE M MPeOOpPa3OBHIBATH CYXICHHS: YTBEPAWTEIbHBIE M OTPHLATEIBHBIC,
€IMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIE;

® BBIBJIATH MaTeMaTHYEeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MNpPOTHUBOpedHss B (akraX, NaHHbBIX,
HaOJIIOACHUAX U YTBEPXKICHISX; IpeAaraTb KpUTEPUH Ul BBIABICHUA 3aKOHOMEPHOCTEH U IPOTHBOPEUHIL;

e JeNaTh BBIBOABI C HMCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M WHIYKTHBHBIX YMO3aKIIIOYECHUM,
YMO3aKIIIOYEHUH 110 aHAJIOTUY;

e IIPOBOJUTH CAMOCTOSATENBHO JOKA3aTeNbCTBA MAaTEMaTHUECKHMX YTBEpXKAEHUil (mpsMble H  OT
MPOTUBHOT0), BHICTPAUBATh apr'yMEHTAIHIO, IIPUBOANTH MPUMEPH U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE

CYXKACHUS U BBIBOIBI;

e BBRIOMpATH cHOCOO pemeHus y4eOHOW 3a1aun (CpaBHMBATh HECKOJBKO BAPHAHTOB PELICHUs, BHIONPATH
HanOostee MoIXO NI ¢ YUETOM CaMOCTOSTENILHO BBIJICICHHBIX KPUTEPHUEB).

basoBble Mccae10BaTENLCKUE NEHCTBUA:
® KCIIONIb30BaTh BOMNPOCHl KaK HCCIENOBATEIbCKUI MHCTPYMEHT II03HaHUS; (OPMYJIHPOBATH BOIPOCHI,
¢uKcHpyOLMe TMPOTHBOpEYHe, IMPOoOJIeMy, YCTaHaBIMBATH HCKOMOE U JaHHOe, (OPMHPOBATh THUIOTE3Y,

apryMEHTHPOBATHCBOIO MTO3ULIUI0, MHCHHUE;

e IPOBOJAUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIA ~ HKCHEPUMEHT, HCCIENOBAaHME II0 YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHWUS, IPOlecca, BBIIBICHHIO 3aBHCUMOCTEH MeEXay OO0BEeKTaMH,
SIBIICHUSIMH, IIPOLIECCAMU;

® CaMOCTOSATENLHO (HOPMYJIMPOBATH OOOOIIEHNS W BBIBOABI IO pe3ysbTaTaM IPOBEJICHHOTO HAOJIO/ICHMS,
HCCIICIOBAHMSA, OLIEHMBATH JOCTOBEPHOCTD MOJIYYECHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIeHN;

® IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLECCA, a4 TAK)KE BBLIBUIATH IIPEIIIOJNOKEHUSI O €TI0 Pa3BUTUU B
HOBBIX YCJIOBHSAX.

PaGora ¢ undopmanueii:
® BBIBIAATH NehUIMTH HH(QOPMAIUK, NAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha BOIPOC M IS PEIICHHS

3a]1a4u;
e BHIOMpaTh WH(OPMANWIO W3 WCTOYHMKOB DPA3IMYHBIX THIOB, aHAJIW3UPOBATH, CHCTEMAaTH3UPOBATH M
HHTEPIPETHPOBATH MH(POPMAITHIO a3 TMIHBIX BUAOB U (POPM IIPEICTABIICHIS,
® CTPYKTYpPHPOBaTh HH(OPMALHIO, TIPEJICTABIATE €€ B Pa3IMYHbIX (popMax, HIUTIOCTPUPOBATh IPahUUECKH;
® OIICHMBATh HAJEKHOCTH MH(OPMAITHH IO CAMOCTOATEIEHOC(HOPMYITUPOBAHHBIM KPHTEPHSIM.

2) Yuueepcanvuvie KOMMYHUKAMUGHbLE Oeticmeust, obecneuugarom
CHOPMUPOBAHHOCIb COYUATLHBIX HABLIKOG 0OYUAIOUIUXCSL.

Ob6iienHue:
® BOCIHPHHMMATH U (POPMYJIHPOBATH CYKICHHS B COOTBETCTBHM C YCIIOBHSMH W LEISIMU OOIIECHHMS, SICHO,
TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MHCHhMCHHBIX TEKCTaX, JaBaTh MOSICHCHUS IO XOJIY
pelIeHNs 3a/1a491, KOMMEHTHPOBATH MOJTyYCHHBIN Pe3ysIbTaT;
® B X0JIc 00CYKIICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/IaeMOI TeMBbI, MPOOJIEMBI, PEIIaeMOi 3a/1a4Hu,



BBICKA3bIBaTh HJICH, HAIIEJICHHBIE HA MOWCK PEILICHUS; CONOCTABISITH CBOM CYXICHUS C CYXKICHUSIMH JIPYTHX
YYacTHHUKOB JTMajora, OOHApy)KMUBAaTh Pa3M4YMe M CXOJCTBO MO3UIMH; B KOPPEKTHOH ¢opme (HOopMyIHpoBaTh
Pa3HOIIIACHs, CBOM BO3PaKCHNS;

® IPEACTABILITH PE3YNBTATHl PELICHUS 3a/add, SKCIEPHMEHTa, HCCIEAOBAHUS, IPOEKTA; CAMOCTOSATEIHHO
BBIOMpATh (OPMAT BEICTYIUICHHS C yUETOM 33124 MPE3EHTAIIMN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaIHHYECTBO:

® IOHMMAaThb W KCIOJB30BaTh IPEHMYIIECTBA KOMAaHIHOW M WHIUBHIYAJILHOH pabOTHI IpU pEIICHUH
y4eOHBIX 3a/1a4; NPUHUMATH LIeJIb COBMECTHOW AEATENIbHOCTH, IUIAHWPOBATh OPraHU3alMI0 COBMECTHOW paboTHI,
pacrpenenats BUAsl paboT, IOroBapUBAThCs, OOCYKAaTh IpOLECC M pe3ynbTar paboThl; 0000maTh MHEHUs
HECKOIBKHUX JIFOJICH;

® YyJacTBOBaTh B TPYIMOBEIX (opMax paboTHl (0OCYyXOeHHs, OOMEH MHEHHAMH, «MO3TOBBIC INITYPMBI» U
T.11.); BBINIOJIHATE CBOIO YacTh pabOTH M KOOPAWHUPOBATH CBOM ACHCTBUS C APYTUMH WICHAMH KOMAaH/IbI; OLICHUBATh
Ka4eCTBO CBOETO BKJIA/Ia B OOIMIMIT MPOIYKT 110 KPUTEPHUAM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aHMOJICHCTBHA.

3) Vuusepcanvhuie pecynamugnsie oeticmeusi, 06ecneyusarom@opmMuposanue cCMblClo8blx YCmMaH08OK U
HCUBHEHHBIX HABLIKOG TUYHOCHIU.
CaMoopranuzalius:
® COCTaBJSATh IUIAH, AJITOPUTM PEIICHMS 3a/1aud, BBHIOMPATh CMOCOO pEIICHHS C YYETOM HMEIOIINXCS
pPECYpCcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BApUAHTHI PELICHHH C y4&TOM
HOBO# HH(MOPMALIUH.

CaMOKOHTPOJIb:

® BJIAJACTH HaBbIKAMH [IO3HABaTEIbLHOMI pe(bJ'IeKCI/II/I KaK OCO3HaHHUs COBCPIIACMbIX ﬂeﬁCTBHﬁ 58
MBICIIUTCIIbHBIX TMPOLECCOB, UX PE3YJIbTATOB; BJIAACTH CHOCO6aMI/I CaMOIIPOBCPKHU, CAMOKOHTPOJII mHpoHecca Hu
pe3ysibTaTa pelICHUA MaTeMaTU4ECKON 3aJa4u,

® MPCABUACTD TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIpU PCHICHHWU 3aJa4d, BHOCUTb KOPPCKTHBLI B
JACATCIABHOCTh HAa OCHOBE HOBBIX O6CTOHT6HBCTB, JaHHBbIX, Haﬁlj[eHHbIX OHII/I6OK, BBISIBJICHHBIX prﬂHOCTeﬁ;

® OIICHHBATh COOTBECTCTBUC pe3ynLTaTa ueiam u yCJ'IOBI/I}IM, 06’I)SICH)ITI> HpI/I‘II/IHLI JOCTMXKCHUA WJIIN
HEIOCTIXEHHUS PE3yJIbTaTOB AEATEIEHOCTH, HAXOAUTh OIIMOKY, AaBaTh OIICHKY IPHOOPETEHHOMY OMBITY.

HPEJIMETHBIE PE3YJIbTATBI OCBOEHHUSI PABOYENM ITPOT'PAMMBI

«MATEMATHKA».

[IpenmeTHbie pe3ynbTaThl OCBOSHHS pabouell mporpaMMbl 1O MaTeMaTHKE MPeICTaBIeHbl B paMKax OTENbHBIX
KYpCcOB: «Auiredpa u Hayajla MaTeMaTHdeckoro aHaausa», «leomerpus» u «Teopusi BeposiTHOCTM M
CTATHCTHKA»

OcBoeHue y4eOHOTo Kypca «AJrefpa U Hayajia MaTeMaTH4YeCKOr0 aHAJIU3a» JI0JDKHO 00eCreunBaTh JJOCTHKEHUE
CIIEAYIOIIMX MPEIMETHBIX 00pa30BaTelbHbIX PE3yJIbTaTOB:

Yucyia 1 BLIYHCTEHHASA

® (CB00OOAHO OMEpUPOBATh MOHATUSAMH: PANMOHAIBHOE YHCIO, OeCKOHeWYHas TepuoandYecKas JIpoob,
MPOLEHTHI; HPPALMOHAIBHOE YHCIIO; MHOXECTBA PALMOHAIBHBIX MU ACHCTBUTENBHBIX 4YHCEN; MOIYJIb
JIEACTBUTENILHOTO YHCIA.

® [IpuMeHsTH ApOOM M IPOLEHTHI JUIl PEUICHUs NMPHUKIAIHBIX 3ajad M3 Pa3jIM4HBIX OTpaciell 3HaHWi H
peanbHOM KU3HU.

® [IpuMeHATh NPUOMIDKEHHBIC BBIYMCICHUS, NpPABUIA OKPYIJCHHS, NPUKHUIKY W OLCHKY pe3yJibTara
BBIYMCIICHUH.

o CBOGO,HHO OICPUPOBATH MOHATUEM: CTCIICHb C LECJbIM MOKAa3aTCJICM; HUCIIOJIb30BAThL MOAXOAALIYIO q)OpMy
3aMMICH ACHCTBUTEIBHBIX YACENT JIIAPCHICHUA IPAKTUYICCKUX 3a4a49 U MPEACTABIICHNUA TaHHBIX.

® (CB00OAHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATypaJIbHOM CTETIEHH.



CB0OOHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PAlMOHAIBHBIM [10KA3aTEIIEM.

CB00OOIHO OMEPHPOBATH MOHATHSAMH: JOTapH(M YHCIa; NECITUIHBIC W HATYpAIbHBIC JIOTaPH(MEL.
CBOOOIHO ONEpHPOBATH MOHATHAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIIOBOTO apryMeHTA.
OmnepupoBath MOHATHIMH: apKCUHYC, apKKOCHHYC M apKTaHI'€HC YHCIIOBOT'O apryMeHTa.

CBOOOZHO OMEpUPOBATH IMOHATHSAMH: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEl;
MPEICTABIATh KOMIUIEKCHBIE YHCJIA B anreOpandeckod W TPUTOHOMETPHUYECKOH (hopMe, BBINOIHATH
apuMeTHYECKHe OINEepaluy C HUMH M H300pakaTh HAa KOOPAWHATHONIIIOCKOCTH.

YpaBHeHusi U HepaBeHCTBA

CBOGO)IHO OICPUPOBATH MOHATUAMU: TOKACCTBO, YPABHCHUEC, HCPABCHCTBO, PABHOCUJIBHBIC YPAaBHCHUA U
YPaBHCHUA-CIICACTBUSA; PABHOCUJIIbHBIC HCPABCHCTBA.

[MpuMeHsATh pa3inM4HblE METOABI pEIICHHS PAlMOHAIBHBIX M JPOOHO- palMOHAIBHBIX YpaBHEHHH;
IIPUMEHATHh METOJ UHTEPBAJIOB JIJIs PELICHHs HEPABEHCTB.

CBOOOZHO ONEpPUPOBATh IMOHATHAMHU: MHOTOWIEH OT OJHOW II€PEMEHHOW; MHOTOYICH C LEeJIBIMU
K03(UINEHTaMH, KOPHH MHOTOWIEHA; NPUMEHSTH AEICHHE MHOTOWICHA HAa MHOTOYIEH C OCTAaTKOM,
Teopemy besy u Teopemy Buera st pernenus 3agad.

CB00OHO ONEPUPOBATh MOHATHAMU: CUCTEMA JINHEHHBIX ypaBHEHHH, MaTpHIIa, ONPEICIUTENb MATPHULIBI 2
X 2 W ero reOMeTpUYECKUN CMBICI; MCIOIb30BATh CBOMCTBA ONpEeAEHUTENs 2 X 2 Uil BBIYHCICHUS €ro
3HAYEHUs, NPUMEHATh ONpPEIEIUTENN Uil PELICHHs CHUCTEMBl JIMHEHHBIX ypaBHEHHH; MOIEIUPOBATH
peanbHble CUTYyallud ¢ MOMOIIBI0 CUCTEMBI IMHEHHBIX YPABHEHUH, HCCIENOBAaTh NOCTPOCHHBIE MOJENH C
MIOMOLIBI0 MAaTPHULL U OIIPEIEIUTEICH, UHTEPIIPETUPOBATH 1I0IYYCHHBIN PE3yNbTar.

Hcnonp30BaTh CBOHCTBA JEHCTBHUI ¢ KOPHSAMH UL TPE0OpPa30BaHUS BEIPAKCHH.

Brimonaasate HpeO6pa3OBaHI/I$I YHUCJIOBBIX BLIpa)I(eHHﬁ, COACpIKalUX CTCICHU C paluOHAJIbHBIM
IOKa3aTcICM.

Hcnonp3oBaTh CBOKHCTBA JIOTApU(PMOB ISl TPe0Opa3oBaHusl JOTapu(pMHIECKUX BBIPAKESHHUH.

CBO60}IHO ONICPUPOBATH MOHATUAMU: UPPALNOHAIBHBIC, ITOKA3aTCIbHBIC U HOl"apI/I(I)MI/I‘IeCKI/Ie YpaBHCHUSA,
HaXOJUTh UX PEHICHHUSA C TIOMOIIBIO PABHOCUJIBHBIX TIEPEXOJ0B WIN OCYIIECTBIIAA IIPOBEPKY KOpHeﬁ.

[IpuMeHsATh OCHOBHBIE TPUIOHOMETpPHYECKHE (GOPMYIBI JJIsi HpeoOpa3oBaHMs TPUTOHOMETPHUECKHUX
BBIPAKEHUI.

CBO6OZ[HO OIICprUpoOBaTh MNOHATUCM: TPUTOHOMECTPHUYCCKOEC YPABHCHHUE, MNPUMCHATH HCO6XOZ[I/IMBI€
(bOpMyIIBI JJIA peII€HUA OCHOBHBIX TUIIOB TPUT'OHOMETPUYCCKUX ypaBHeHPIﬁ.

CBoOOfHO oOmEepupoBaTh MOHATHSAMU: HppalMOHAIbHBIC, IIOKa3aTeNbHbIE M  JOTapupMHUIECKUE
HEpaBEHCTBA; HAXOIUTh UX PEIICHHS ¢ TOMOIIBIOPABHOCUIIBHBIX TIEPEXO/IOB.
OcymiecTBiIsATs 0TOOP KOPHEH IPH PELICHUH TPUTOHOMETPHYECKOTO yPaBHEHHSI.

CBO60}IHO OIICPUPOBaTh TOHATHEM TPUTOHOMECTPUYECKOE HCPABCHCTBO, IMPHUMCHATH HeOGXO}II/IMBIe
(i)OpMyIH)I JJIA peIICHUA OCHOBHBIX TUIIOB TPUT'OHOMETPUYCCKUX HEPABCHCTB.

CB00OOIHO OTIEepHPOBATH MOHATHSAMHE: CHCTEMa W COBOKYIHOCTh YpaBHEHHMHN HEpaBEHCTB; PABHOCHIILHBIE
CUCTEMBI M CHUCTEMBI-CIICJCTBUS; HAXOAUTh PELIEHMS CUCTEMbl M COBOKYIHOCTEH palUOHaJbHbIX,
HppanroOHAIBHBIX, TOKA3aTEIBHBIX U JTOTapU(YMUIECKUX YPAaBHEHUH U HEPABEHCTB.

Pemate pannonanpHBIC, HppalMOHANBHEIE, MTOKa3aTelIbHEIC, JIOTApU(MUUECKHE U TPUTOHOMETPUIECKHE
YpaBHEHHS U HEPABCHCTBA, COACPIKAIINE MOAYIH U TapaMeTphI.

[MpumensaTh TpaduuecKkue METOABI JJsi pEIICHWs YPaBHCHHH W HEPaBEHCTB, a TakXe 3aaad C
napaMeTpamH.

MOHCJ’II/IPOBE[TL PpCalibHbIC CUTYAallX HA SI3bIKE aHFerI)I, COCTaBJISITh BbIPpAXKCHUS, YPABHCHUA, HCPABCHCTBA
U HUX CHCTEMBI IO YCJIOBHIO 3adadu, HCCIEAOBATH IOCTPOCHHBIC MOACIN C HWCIIOJIB30BAHHWEM arrapara



anreOpbl, HHTEPIPETHPOBATH IIOIYUYEHHBIN pe3yIbTaT.

MopennpoBath peabHbIe CUTYalluH Ha SI3BIKE alreOpbl, COCTABIATh BBIPAKCHNUS, YPaBHEHUSI, HEPAaBEHCTBA
TI0 YCJIOBHIO 3a/1a4H, NCCIIEJ0BATh OCTPOSHHBIE MOJENH C HCIIOIb30BaHUEM alIapaTa anreopsl.

@®yHKkuMM ¥ rpaguKu

CBOOOZHO ONEpUPOBATh MOHATHUAMM: (GYHKIMS, CHOCOOBI 3amaHMsi (YHKIMH;, B3aUMHO OOpaTHBIE
¢ynkuy, kommo3uuus QyHKuWi; rpaguk (YHKIUM; BBIIOJHATH 3JIEMEHTapHbIE HpeoOpa3oBaHMUs
rpaduKoB QyHKIUH.

CB0OOIHO OmEpHPOBATH MOHATHAMH: OOJACTH OIpPENeNICHHSI W MHOXECTBO 3HAUCHUH (QYHKIUH, HYJIH
(GYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CBoOOmHO oOmepupoBaTh MOHATHAMHU: YETHBIE W HEUETHBIE (YHKIHWH, NEpHOIAMYEcKHe (YHKIUH,
HNPOMENKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIMY, HAnOOJIbIIee M HAaHMEHBIIEe
3HaYeHUE()YHKIIUH Ha IIPOMEXYTKE.

CB0OOIHO ONEpPHPOBATH MOHATHAMH: CTENCHHAst QYHKIMS ¢ HATYpaJbHBIM HIIEJIBIM ITOKa3aTeneM, rpaduk
CTENEeHHON (DYHKIMH C HaTypajJbHBIM W LEJBIM MOKa3aTeneM; rpaduk KOpHA N-0if cTeneHu Kak (GyHKunuu
00paTHOW CTENECHH C HATYPAIbHBIM ITOKA3aTEIIEM.

OHGpPIpOBaTL IIOHATUSAMU JII/IHCI>'IHa$[, KBaJpaTU4Hasd U Z[pO6HO-J'IPIHeI>iHaH (byHKL[I/II/I; BBITIOJIHATH
QJICMCHTAPHOC HUCCIICA0OBAHUC U ITOCTPOCHUEC UX Fpa(i)I/IKOB.

CB0OOZHO OmNEpHpOBaTh IMOHATHSIMHU: MNOKa3aTeJbHas W Jyorapudmuueckas (yHKIUHM, UX CBOMCTBA M
rpaduKy; UCIONB30BaTh X IpadUKH Ul PELICHHs YPaBHCHUH.

CBoboaHO OIIEpUPOBATH HNOHATHAMMU: TPUTOHOMETpUYECKAs OKPYXKHOCTb, OIpeJeIIeHue
TPUTOHOMETPUUECKUX (PYHKIMIT YMCIOBOTO apryMeHTa.

Hcnonb3oBath rpadmku GYHKIMIA U UCCIIEIOBAHMSI TIPOLIECCOB M 3aBUCUMOCTEI NPU PElIeHUH 3a]a4 13
JpYruX ydeOHBIX TPEIMETOB M pPEIbHOH JKM3HHW; BbIpaXaTb (OPMyJaMH 3aBUCHMOCTH — MEXIy
BEITMYMHAMHU.

Crpouts rpaduku KOMHO3UIMHK (GYHKIMHA C TIOMOMNIBIO JJIEMEHTApPHOTO HCCIIEOBAaHUS M CBOWMCTB
KOMITO3UIINH ABYX () YHKITHA.

CTpouTh reoMeTpHYecKre 00pa3bl ypaBHEHUIT U HEPaBEHCTB HA KOOPAWHATHON IIOCKOCTH.
CB0OOHO ONIEPUPOBATH MOHATUSIMU: IPadUKH TPUTOHOMETPUUECKUX (DYHKIHIL.

[MpumeHnsTh GYHKIUH AJIS1 MOJISITUPOBAHHS U UCCIIEIOBaHHSI PEaIbHBIX POLIECCOB.

Havyana MmaTeMaTH4YeCKOro aHAJIM3a

CBO60,HHO OICPUPOBATH MOHATUAMMU: apI/I(l)MCTI/I‘{CCKaH U TCOMCTpUYCCKas Iporpeccus, OCCKOHEUHO
y6BIBaIOH.Ia$I TeOMETpHUUICCKad IPOrpeccusi; JIMHEHHBIA U 3KCHOHCHIII/IEIHBHLIﬁ pocCT, q)opMyna CJIOKHBIX
IMPOUEHTOB; UMETH MPECTABJIICHUEC O KOHCTAHTE €.

Hcmonb30BaTh MPOrpeccuy AT PEIISHUs peabHBIX 3324 MPUKIaTHOTOXapaKTepa.

CBO60,HHO OICpUPOBATh MNOHATUAMU: NOCICAOBATCIBLHOCTD, CII0COOBI 3aJlaHuA HOCHCHOBaTeHLHOCTGﬁ,
MOHOTOHHBIC W OTPAHUYCHHBIC MOCICAOBATCIIBHOCTU, IMOHUMATh OCHOBBI 3apOKICHUA MATEMATUYCCKOTO
aHajiM3a KaK aHajin3a 0ECKOHEUYHO MaJIbIX.

CB0OOIHO OIEpUpPOBaTH MHOHATUSAMH: HENpEphIBHBIE (YHKIUM; TOYKM pa3pbiBa Tpaduka (yHKIUH;
ACHMIITOTHI TpaduKa (GyHKITIH.

CBoOonHO omepupoBaTh NOHATHEM: (YHKIMS, HENpepblBHAsS Ha OTpPe3Ke; NPUMEHSITh CBOWMCTBA
HeNpephIBHBIX (QYHKUMH JUIs peleHus 3a1ad.

CB0OOOHO OTIEpUPOBATh MOHITHAMHM: TIEpBasi W BTOpas MPOU3BOAHBIE GYHKIINH, KacaTelbHas K TpaduKy
byHKIINN.

BbIuMcaiaTh TPOM3BOJHBIE CYMMBI, NPOHM3BEICHMS, YacCTHOTO M KOMIIO3MLMM JIBYX (YHKIHH; 3HATh
MPOU3BOJIHBIE JJIEMEHTApHbBIX QYHKIMIA.

Hcmonb30BaTh TeOMETpUUYECKUAN U GUINICCKUI CMBICI TPOU3BOHOM TS pENICHHS 3a/1a4.



Hcnons3oBaTh MMPOU3BOAHYTIO I UCCIICAOBAHUSA (byHKIlI/II/I Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoautb HauOOJIblllee W HAaMMEHBIIIEE 3HAYCHMS (byHKIII/II/I HereprBHOfIHa OTPE3KE.

Hcnonb3oBaTh NPOU3BOJAHYIO /IS HAXOXKACHHS HAWIYYIIEro pEmIeHUs B IPHUKJIAJHBIX, B TOM YHCIIE
COLIMAIbHO-3KOHOMHYECKUX, 3a/adax, Ul ONPEAENICHHUS CKOPOCTH M YCKOPEHHS IIpolecca, 3aJaHHOTo
(hopmynoit i rpaduxom.

CBoOOZHO  OIEpUpOBaTH  MNOHATHUSAMH:  T€pBOOOpasHas, ONPEAEeNEHHBIH  WHTErpaj;  HaXOIWUTh
TepBOOOpa3HBIC NIEMEHTAPHBIX (PYHKITNHI U BEIYUCIATHHHATETpA 110 Gopmyre Herorona—Jleit6amma.

Haxoauth momiaam miocKux (l)I/Il"yp 1 00BEMBI TEI C TMOMOIIBIO UHTErpajia.

Hmets npencTaBieHne 0 MaTeMaTHIECKOM MOJICITMPOBAHIN Ha IPUMEPECOCTaBICHNS AN HepeHIINATbHBIX
YpaBHEHMI.

Pemrate mpukiagHble 3a7adyd, B TOM YHCIE COIMAIbHO-DKOHOMHUYECKOTO M (PU3MUECKOTO XapakTepa,
CpeICTBaMU MaTEMaTHICCKOTO aHaJIH3a.

MHo:xecTBA H JIOTHKA

®  (CB00OAHO ONEPUPOBATH MOHATHAMHU: MHOXECTBO, OIIEPALH HaJl MHOXKECTBAMHU.

® Jlicnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Ul ONMCAHUS PealbHbIX IIPOLECCOB U SBJICHUH, IIPU
peIIeHnH 3a1a4 U3 JPYTUX YIeOHBIX MPEIMETOB.

® (Cpo0OAHO ONEpUPOBATH IIOHATHSMHU: OIpENeNeHHe, TeopeMa, ypaBHEHHE- CIIEJICTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00bEeKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

Inannpyemsbie npeaMeTHbIE pe3yJIbTaThl OCBOEHHSI Kypca
«[eomeTpus»

® (Cpo0OAHO ONEpPUPOBaTh OCHOBHBIMH TMOHSTHSIMH CTEPEOMETPUHM ITIPH PELICHUH 3a/ad U IPOBEICHUU
MaTEeMaTUYECKUX PacCyKICHUM.

® [IpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEICTBHS U3 HUX IPHU PEIICHUN TEOMETPHUIECKUX 3a/1ad.

® KiaccupuuupoBath B3aUMHOE DPACIIOJIOKEHUE NPSAMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B MPOCTPAHCTBE;
MPSMBIX U IJIOCKOCTEH B MTPOCTPAHCTBE.

® (Cpo0OAHO ONEpPUPOBATh MOHITHSMHM, CBSI3aHHBIMH C yIJIaMH B MPOCTPAHCTBE: MEXKIY NPSMBIMH B
MPOCTPAHCTBE; MEKAY MPSMOU H IIIOCKOCTHIO.

® (CB00OAHO ONEPHPOBATH MOHATHAMH, CBI3aHHBIMH C MHOTOT PAHHUKAMH.

® (CBoOOAHO pacro3HaBaTh OCHOBHBIE BHIB MHOTOTPAHHUKOB (TIpM3Ma, NHpaMuIa, HPSIMOYTOJBHBIN
napajuieNienumnesn, Kyo).

® KrnaccuumupoBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KJIACCU(PUKAIINH.

® (CBOOOIHO ONEPUPOBATH MMOHATUSIMHU, CBA3aHHBIMU C CCYCHUEM MHOTOTPaHHHKOB TIOCKOCTBIO.

® BrmoNHATE MapaulebHOE, HEHTPAJbHOE M OPTOTOHAJIBFHOE MPOEKTHPOBaHWE (UTYp Ha IUIOCKOCTH;
BBITIOJTHATH H300pakeHusT GUTYp Ha IIIOCKOCTH.

® CTpouTh CCUCHHs] MHOTOTPAHHUKOB Pa3JIMYHBIMH METOJIAMH, BBIIOJIHSTH (BBIHOCHBIC) IJIOCKUE YSPTEIKU
13 PUCYHKOB TIPOCTHIX O0BEMHBIX (DHUTYp: BHI CBEPXY, COOKY, CHH3Y.

® BpMUHCIATh IUIOMAJH TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpPH3Ma, MUPAaMHUA), TEOMETPHYCCKHX TEI C

npuUMeHEeHHuEM (QOopMYyIL.



CB00OZHO ONEepHpOBaTh MOHATHUAMH: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHH;
LEHTP, OCh 1 TJIOCKOCTh CUMMETPHHU (UTYPBL.

CBOGO)IHO OMeprUpoBaTh NOHATUAMU, COOTBCTCTBYIOLIMMU BEKTOpPAM U KOOPJAUHATAM B IIPOCTPAHCTBEC.

BreimonHsaTe AeHCTBUS HaL, BCKTOpaMHU.

Pemate 3ajgaun Ha [OKa3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUM M HaXOXXICHHE reOMETPUICCKUX
BCJIMYMH, MPUMCEHAA U3BCCTHBIC MCTOJbI IPU PCHICHUHA MATEMATHYCCKUX 3a/iad MOBBIHNICHHOT'O U BBICOKOT'O
YPOBHACIIOKHOCTH.

[TpumensaTh mpocTeinIne MpOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHHKAIIMOHHBIC CHCTEMBI TIPH
pelIeHUH CTePEOMETPHUUECKUX 3aj1au.

W3Bnekath, mpeoOpa3oBbIBATE U MHTEPIPETUPOBATh MH(OPMALIUIO O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX
(urypax, npeICTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[TpumeHATh TMONMyYEHHbIE 3HAHWA Ha TPAKTHUKE: CPAaBHUBATh M AHAIM3UPOBATH pEaTbHBIC CHUTYAIHH,
NPUMEHATh HM3YYCHHBIE MOHATHA B TPOIECCE IMOMCKA PEHICHHS MaTeMaTHIecKH c(opMynnpoBaHHOMH
po0JIeMbl, MOJETUPOBATh PEAIbHBIC CUTYAIIUH Ha S3bIKE T€OMETPHH, UCCIIE0BaTh MOCTPOCHHBIE MOJIEITH
C WCIONb30BaHMEM T'€OMETPUUYECKHX MOHATHH W TeopeM, ammapara anreOpbl; peuath MpaKTHYeCKHe

3aga4u, CBA3aHHBIC C HAXOKICHUEM I'€COMETPHUUCCKUX BEJIMINH.

Hmets MNpeACTaBJICHUSA 00 OCHOBHBIX 3Tamax Pa3BUTHA T'COMETPUN KaK COCTaBHOM YaCTH q)yHZ[aMCHTa
pa3BUTHUA TEXHOJIOTHH.

CB0OOOIHO OMEpPHPOBATH TOHATHAMHU, CBS3aHHBIMU C HWIMHAPHUYECKOW, KOHHYIECKOH H CEepHUIECKOM
MTOBEPXHOCTSAMU; OOBSCHATH CIIOCOOBITIONYUEHHSI.

OHCpHpOBaTL NOHATUAMMU, CBA3AaHHBIMU C TCJIAMU BpalllCHUA: HUJIUHAPOM, KOHYCOM, C(l)epOI;‘I " mapom.

PacriosnaBaTh Tenma BpamieHus (IMIMHAP, KOHYC, cdepa M map) W OOBSCHATH CIIOCOOBI MOJTYYEHHS Tel
BpaIlCHHS.

KJ'IaCCI/I(i)I/IIII/IpOBaTB B3aMHOC pacloJIOXKCHUEC C(l)epbl " IINIOCKOCTH.

BEIYUCIATE BEIMYUHEL 3JIEMEHTOB MHOTOIpaHHUKOB U TEJI BpAlLICHUA; 00BEMBI U iomaan HOBerHOCTeﬁ
MHOTOI'PAHHUKOB U TCJI BpallICHUs, TCOMETPHUUICCKUX TCJI C HPUMCHCHHUCM q)OpMyJ'[.

CB00OOIHO ONEepUpoOBaTh MOHATHSIMH, CBA3aHHBIMH C KOMOWHAIMAMH TEJI BPAIIEHHS M MHOTOTPAaHHHKOB.
MHOTOTPaHHUK, BIIMCAHHBIN B cdepy M ONUCAHHBIN OKOJO cdepsl; chepa, BIMCAHHAS B MHOTOIPaHHHUK
WY TEJIOBPAIICHUSL.

BBIIUCIATE COOTHOMIEHUS MEXKTY TIONIAASIMH MTOBEPXHOCTEH M 00bEMaMU TOJOOHBIX TEl.

N3o0paxaTs n3ydaemble (UrYpbl; BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTE)XHM M3 PHCYHKOB IIPOCTBIX
00BEMHBIX QUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CCYCHUS TEJl BPAILICHHUSI.

W3BnekaTh, HHTEPIIPETUPOBATh U MPE0OPa30BEIBATE HHYOPMAIHIO O MPOCTPAHCTBEHHBIX TCOMETPUICCKUX
(urypax, npeacTaBICHHYIO Ha 9epPTeXKaxX U PUCYHKAX.

CBO6OL[H0 OMCpUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBEC.



®  BrINONHATH ONEpanny HaJl BEKTOPaMHU.
® 3ajiaBaTh MIIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOPIHMHAT.

® Pemare reOMETPUUYCCKHE 33a49M HAa BBIYMCICHHE YTJIOB MEXIY NPSAMBIMH M IUIOCKOCTSIMH; BBIYHCIICHHE
paccTosiHUM OT TOYKM 0 IUIOCKOCTH; B LIEJIOM, Ha NMPHUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOJAa MpH
peIIeHNH.

® (CBOOOIHO ONEPHPOBATH IOHATUSMH, CBS3aHHBIMH C JIBXKCHHEM B MPOCTPAHCTBE;, 3HATH CBOWCTBA
JBIKCHHH.

®  BBINONHATH H300PAKECHUSI MHOTOTPAaHHUKOM U TEI BPAIIECHUS NIPH MapauIeIbHOM IIEPEHOCE, IEHTPATbHON
CHMMETPHH, 3epKaIbHOM CHMMETPHH, IIPU TIOBOPOTE BOKPYT IPSIMOIL; TpeoOpa3oBaHus MO100HS.

® CTpouTh CeYCHHS MHOTOTPAHHMKOB W TElI BpamICHUS: CEYEHHS I[UIMHApa (MapauienbHO W
MEPIEHANKYISIPHO OCH), CEYCHHUs] KOHyca (IapajulelIbHOE OCHOBAHMIO M INPOXOJIIEE 4Yepe3 BEpIINHY),
CeueHH Iapa.

® ]lcnosip30BaTh METO/IbI IIOCTPOCHHUS CEYCHUI: METO/T CIIEIOB, METO]] BHYTPEHHETO POSKTUPOBAHUS, METO/
IepeHoca CeKyIei MI0CKOCTH.

® Jloka3bIBaTh F€OMETPUUECKHUE YTBEPKICHUS.

® [IpuMeHsTh TreoMmeTpuuyeckue (akThl JUIS pEMIeHWs CTEPEOMETPHUYECKHMX 33had, IPeIoararonx
HECKOJILKO IIaroB PEUIeHUs, €CIIM yCIOBUSAIPUMEHEHHS 33/1aHbI B IBHOH 1 HESIBHOH (opMme.

® Pemats 3aJa4u Ha a0Kas3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUI H HaXOXACHUE TECOMETPUUCCKUX
BCJIMYHH.

L HpI/IMeHHTL NporpaMMHbIE CPEACTBA W JJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTEMbI IIpH PCHICHUU
CTCPCOMCTPUYCCKUX 3aJ1al.

® JlpuMeHATh NOJYYEHHbIE 3HAHMSI HA MpPaKTUKE: CPaBHMUBATh, AHAJIU3UPOBATH U OLIEHUBATH peabHbIE
CUTYyalliW; TPUMEHATh M3yUYEHHbIE IOHATUS, TEOPEMBI, CBOMCTBAa B Mpolecce IOUCKA PELICHUS
MaTeMaTH4eCKn CQHOPMYIHPOBAHHOH TPOOJIEMBI, MOJIEIMPOBATh pEATbHBIE CHUTyallMd Ha SI3bIKE
T€OMETPHUH, UCCIIEI0BAaTh MOCTPOCHHBIE MOJIEIU C UCIIOIb30BAHUEM T'€OMETPUUECKUX HMOHITHUH U TEOpEM,
amnmapara anreOphl; penaTbpakTHIECKUe 3a1a49H, CBI3aHHBIE C HAXO0XICHUEM T€OMETPHUECKIAX BEIUIUH.

® liMmerp mpexactaBieHUs 00 OCHOBHBIX JTalaX pa3BUTHs T'€OMETPHH KaK COCTAaBHOW 4acTh (hyHIAMEHTa
Pa3BUTHS TEXHOJIOTHIA.

IlnannpyemMsble npeAMeTHBIE Pe3y/IbTaThl OCBOCHHS Y4eOHOro Kypca «Teopusi BeposiTHOCTH
U CTATHCTHKA»

® (CBo0OAHO ONEpUPOBATH MOHATHAMU: rpad, IIIOCKUIl rpad, cBs3HbIM rpad, myTh B rpade, menb, LUK,
JIepeBo, CTENEHb BEPIIUHBL, IEPEBO CIYyYalHOTO HIKCIIEPUMEHTA.

® (CpoOOmHO ONEPHPOBATh IOHATHSMHU: CIIy4alHBIH OKCIEpUMEHT (OmbIT), CilydaliHOe coObITHE,
3JIEMEHTApHOE CIy4aifHOE COOBITHE (JIEMEHTAPHBIH HCXOM) CIy4alHOTO OIBITa; HAXOAWUTH BEPOATHOCTH
COOBITHI B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSAMH.



Haxomute u QopmynupoBarh cOOBITHS: IlepecedyeHHe, OObEIMHEHHE IaHHBIX COOBITHH, COOBITHE,
MPOTHUBOMOJIOKHOE JAaHHOMY; HCIOJIB30BaTh JUAarpaMMbl Jiiiepa, KOOPAWHATHYIO HPSIMYIO [UIS PEIICHUSA
3a/ad; IOJIE30BAThCA (POPMYIION CIOXKEHUS BEPOSTHOCTEH Ui BEPOSITHOCTEH ABYX M TPeX CIIydaiHBIX
COOBITHI.

OmnepupoBaTh MOHATHAMH: YCIOBHAsl BEPOSTHOCTb, YMHOXKCHHE BEPOATHOCTEH, HE3aBHCHUMBIE COOBITHSA,
JIEPEBO CITyJaifHOTO 3KCIEPHMEHTa; HaXOJUTh BEPOATHOCTH COOBITHII C MOMOIIBIO NMPABMIIA YMHOXKEHHS,
JiepeBa CIy4aifHOTO OTBITA, HCIIONB30BATh (HOPMYITY IIOTHOU BEPOSITHOCTH, POpMyITy Baiteca npu
pemeHnn 3a7a4; ONpeeIsITh HE3aBHCHUMOCTh COOBITHH TI0 (OopMyle U 10 OpraHu3aluu
CIIy4aifHOT O 3KCIIEPUMEHTA.

[MpumeHsTh W3y4YeHHBIE KOMOWHATOpHBIE (OPMYIBl IS TEPEYUCICHUS OJJIEMEHTOB MHOXECTB,
9JIEMEHTAPHBIX COOBITHH CIIy4allHOTO OTIBITa, PELICHUs 3a/1a4 110 TEOPUH BEPOSITHOCTEH.

CB0OOIHO oOmepHpPOBAaTh MOHATHSIMH: OWHAPHBIA CIyYalHBIH OMBIT (WCIBITAHHE), YCHEeX M Heyaaua,
HE3aBUCHMBIC HCIBITAHHSI, CEPHs MCIBITAHHUI; HAXOJAUTh BEPOATHOCTH COOBITUI: B CEPUU HCIBITAHUN 10
MEPBOTO YCIeXa; B CepUU HUCIBITaHUN bepHyin; B OMNbITE, CBA3aHHOM CO CIy4YalHBIM BHIOOpOM U3
KOHEYHOM COBOKYITHOCTH.

CB0OOIHO OmEepUpPOBaTh MOHATHAMU: CIy4aliHas BENIWYHMHA, PaclpelelicHHe BEpOSTHOCTEH, AMarpamma
pacnipeseneHus, OMHaApHasi CllydaiiHas BEJIMYWHA, TEOMETPUUECKOE, OMHOMHUAIILHOE pacCIpeieliCHHE.

OHepHpOBaTL TOHATHUAMU: COBMECTHOC PACIIPEACIICHUC ABYX CHy‘IaﬁHBIXBeHH‘IPIH; HCII0JIb30BaTh Ta6n1/1uy
COBMECTHOI'O pacnpeAcjICHuss ABYX CHy‘IaﬁHHX BCJIMYHH [JI1 BBIACJICHUA PACIPCACICHUSA Ka)K,I[Oﬁ
BCJIMYHMHBI, OIIPEACIICHUS HE3aBUCUMOCTHU CHy‘IaﬁHBIX BCJIMYHH.

CBOOOIHO  ONEpPUPOBATH  MOHATHEM MaTeMaTH4YeCKOro OXXKMJAHUSL ~ CIIy4allHOM  BEJIUYMHBI
(pacmipenenenusi); TPUMEHATh CBOWCTBA MAaTEMaTHYECKOTO OKUIAHHS TMPH PEUICHUH 3a]lad; BBIYUCIATH
MaTeMaTHYECKOe OKUIaHHEe OMHOMHAIIBHOTO M TEOMETPHUECKOTO paclpe/IeIeHIH.

CB0OOZHO OmNEpupoBaTh IMOHATHAMH: IHUCIEPCHS, CTaHJAPTHOE OTKJIOHEHHWE CIy4ailHOM BeIWYMHBI;
MIPUMEHSTH CBOMCTBA AMCIEPCUH CIyYalHOM BETUUMHBI (pacipeieeHus) NPy PelIeHIH 3a/1a4; BEIYUCIATh
JHCHEPCHIO U CTAHAAPTHOE OTKJIOHEHHE T€OMETPUYIECKOT0 M OMHOMHUAIIBHOTO PACIpe/ICIICHUH.

BbIuuciaTh  BBIOOPOYHBIC XapaKTEPUCTHKHA 10 [AHHOW BBIOOPKE W OLCHUBATh XapaKTEPUCTHKU
FeHepaHBHOﬁ COBOKYITHOCTH JAaHHBIX II0 BI)I60pO‘-IHBIM XapaKTCpUCTUKAM. OHeHI/IBaTB BEPOATHOCTHU
CO6BITI/Iﬁ u IIPOBEPATH HpOCTCﬁIHHC CTAaTUCTHUYCCKUC THUIIOTE3HI, IOJIB3YACh N3Yy4YCHHBIMH
pacrpeeneHusIMA



1.4. Koin4yecTBO 4YacOB HA OCBOEHHE NnporpaMmbl JTUCHUILIMHBI?

JIIs cienuanbHOCTH:

20.02.02 3ammrTa B 9pe3BBIYaiHBIX CHTYAIIHSIX

YueOHas Harpy3ka (Bcero) - 316 gacos,
8 Mom yucie:

VY4eOHast Harpy3ka BO B3aMMOJICHCTBHH C MpernoaaBatesieM — 316 4acos;
6 MoM uucine:

- 1a0OpaTOPHBIC U MPAKTHYECKUE 3aHATHS - () YacoB

- camocTosTeNnbHas padota — 0 yacos



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLIAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bun yae6HOI paboTht O6bem gacoB
YuebHas Harpy3ka (Bcero) 316
YyeGHasi HArpy3Ka BO B3aUMO/IEiCTBUH € PeNoiaBaTeieM, B TOM YUCIe 316
[Mpaktuueckue paboThl/ B hOpMe IPAKTHYESCKON MOATOTOBKH 0/0

KonTponbHbie paboThI -

CamocrosiTesbHast paboTa -

IMpomexyTouHas arTectaius (IK3aMeH) 10




2.2. Conep:xanue yueonoii muconmiaunsl ITY/1.04 MartemaTtuka

HaumeHnoBanue pa3ae/ioB u Copep:xaHue y4edOHOTro MaTepuaJia, JJabopaTopHble H MPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAS Oo0bem yacos ®Dopmupyemble
TeM padoTa odyyammuxcs KOMIIeTCHIMHU
1 2
Pa3neu 1.IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK1-O0OK07
Tema 1.1 Coaep:xkanue yueOHOr0 MaTepuasa
Heﬂb U 3a1a4u bazoBbic 3HaHUA U YMEHUS 10 MATEMATUKE B HpO(l)eCCHOHaIILHOﬁ nuB HOBCGL[HeBHOﬁ JACATCIIBPHOCTH. 2
MaTEMATHKHA HpI/I KOM6HHHpOBaHHO€ 3aHATUC
OCBOCHUH
CIICINAJIBHOCTH
Tema 1.2. Unuciaa u Coaep:xkanue yueOHOro MaTepuajia
BBIYMCIICHMS. JleiicTBUsI HAJl TOJOKUTEIBHBIMU U OTPULIATEILHBIMU YUCIAMU, OOBIKHOBEHHBIMU U 2
Beipaxenus JECATUYHBIMH IPOOSIMHU.
JeiicTBus co cTeneHsIMH, GOPMYITBI COKPAIIEHHOTO YMHOXKCHUSI.
u KomOunmpoBanHOE 3aHATHE
npeoOpa3oBaHus
Tema 1.3. IMpodeccnoHaNbHO-0PUEHTHPOBAHHOE COAEpPxKaAHME (CONePKAHUE TPUKJIIATHOTO 2
I'eomeTpus Ha IUIOCKOCTH MO/LYJIs1)
Buapl miiockux Guryp v ux miomas.
HpaKTI/IKO-OpI/IeHTI/IPOBaHHI)Ie 3aJa4u B KypC€ r€OMETPpHHN Ha IIIOCKOCTHU
Tema 1.4 Coaep:xanue yue0HOT0 MaTepuasa 4
TIpOLeHTHbBIE BHIYHCICHAS ITpocTeie MPOLEHTHI, pa3Hble CHOCOOBI X BhIYHUCIEHH. CIIOKHbIE TIPOILIEHTHI
Tema 1.5 Coaep:xanue yueOHOro MaTepuasa
VpaBHEHHs ¥ HEPABEHCTBA JIuneiinble, KBaJpaTHbIE, APOOHO-TMHEITHBIE YpPaBHEHUS 1 HEPABEHCTBA 2
Tema 1.6 Coaep:xanue yue0HOT0 MaTepuasa
CHcTembl ypasHeHHi 1 CrocoObl peleHnsi CHCTEM JIMHEHHBIX ypaBHeHui. [lomsrus: marpuuna 2X2 u 3x3, | 6
HCPaAaBCHCTB o )
P onpeaenuTens Marpuilbl. Meton ['aycca. CucteMbl HETMHEMHBIX YpaBHEHUN. CUCTEMBI
HEPABEHCTB
KomOunnpoBanHoe 3aHsTHE
Tema 1.7 Conep:xanue yue0HOT0 MaTepuasa
BX01HO# KOHTPOITB Brruucnenus u npeoOdpa3oBanus. Y paBHeHHs M HEpaBeHCTBA. ['eoMeTpust Ha TNTIOCKOCTH | 2
KontponbHas padota
Pazgen 2. IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE 20 OK1-OK 07




Tema 2.1. Coaep:xkanue yueOHOr0 MaTepuasia
OCHOBHBIE TTOHSITHS [Ipenmer crtepeomerpuu. OcHOBHblE TMOHATHS  (TOYKa, MpsiMas, IUIOCKOCTb, | 2
CTEPEOMETPHUH. npoctpanctBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaromuecs, napauiesibHbIe
PacrionioxeHne npsAMbIX U U CKpemmBaromuecs npsmble. [IpusHak U CBOWCTBO CKPEHIMBAIOIIUXCA MPSIMBIX.
TIOCKOCTEH OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
Komb6unnpoBanHoe 3anstue
Tema 2.2. Copep:xaHue y4edOHOro MaTepuajia
TapaJuIenbHOCTh MpAMBIX, | 11pallelbHble  mpsivast | miockocts.  Ompenenenue. Ipusnak.  Caoiictea (¢ | 6
HPAMOf ¥ IUTOCKOCTH, nokaszatenbctBoM). [lapannensasie miaockoctu. Ompenenenue. [Ipusnak. Cpoiicta (cC
JOKa3aTenbCcTBOM). TeTrpasap u ero aneMmeHTtsl. [lapannenenunen M €ro 3JIEMEHTHI.
TLIOCKOCTEH CBoiicTBa MPOTUBOIOJIOKHBIX T'paHed W AuaroHaneu napamienenunena. [locrpoenue
ceyeHuil. Pemenue 3anay.
Komb6unnpoBanHoe 3ansrue
Tema 2.3. Coaep:xkanue yueOHOro MaTepuaJia
TleprieH MKy IAPHOCTD [Tepnienaukynspueie npsamsie. [lapamienbHbie pAMbIE, ~MEPICHIMKYIPHBIE K 2
MPSIMBIX, TIPSIMOHA 1 IJIOCKOCTU. [IpH3HaK NEepneHAUKYIAPHOCTH NPSAMOM M IUIOCKOCTH. JloKa3aresbCTBO.
TLTOCKOCTH, IIOCKOCTEit [lepnengukynssp w  HakinoHHas.  [lepneHaukynsapHsle  1wiockocTH.  IIpu3Hak
MEPIIEHANKYISIPHOCTH IIIOCKOCTEN. Jl0Ka3aTenbCTBo.
Paccrosnaus B IIPOCTPAHCTBEC
KOM6I/IHI/Ip0BaHHO€ 3aHATHEC
Tema 2.4. Coaep:xkanue yueOHOro MaTepuaJia
Teopema o Tpex Teopema o Ttpex mnepnenaukynspax. J[lokazatenbcTBo. Yroia wMexay npsmod u |4
HEePIEHANKYIIpax IJIOCKOCTBIO. YTOJI MCKAY IIIOCKOCTIAMU
KombunnpoBanHoe 3aHstue
Tema 2.5. IIpodeccnoHabHO-OPUEHTUPOBAHHOE CoJepkaHue (coAep:KaHMe TMPHUKJIATHOIO
[TapannensHele, MOIYJIs1)
MEePIEeHANKYISIPHBIE, AKcuOMBI cTepeomeTpud. [leprneHauKyIIpHOCTh TPSMOM U TUIOCKOCTH, TapajuIeIbHOCTD | 4
CKPEILLIHUBAOIIHNECS JBYX IPSAMBIX, IEPIIEHAUKYIIAPHBIX IJIOCKOCTH, MIEPIIEHAUKYISAPHOCTD IIOCKOCTEN
MpSMbIE
Tema 2.6. Coaep:xanue yue0HOT0 MaTepuasa
Pemenne 3ayau. [Tpsmbie Pemrenne 3amau «PacnosioxkeHue npsiMbpIX U IJIIOCKOCTEW B POCTPAHCTBE. 2
[lepneHUKyASIPHOCTD U MAPAIIETBHOCTh MPSMBIX U IJI0CKOCTEeH. CKpenBaromuecs
U IUIOCKOCTH B TpAMBIE
OpPOCTPAHCTBE KonrponbHas paboTa
Pa3nen 3. KoopauHaThbl 4 BEKTOPBI 16




Tema 3.1 Conep:xanue yueOHOro MaTepuajia OK1-OK07
JlexapToBbl KOOpAUHATHL | JlekapTOBBI KOOpJAWHATHI B TMpocTpaHcTBe. Ilpocteimme 3amauyn B KoopauHartax. | 4
B IIPOCTPAHCTBE. PaccrosiHue mexay 1ByMsl TOUKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3KA
Paccrosnue mexay aByms | KoMOMHHPOBaHHOE 3aHATHE
TOYKaMMH. KOOp,Z[I/IHaTBI
CEepEANHBI OTPE3Ka
Tema 3.2 Coaep:xanue yueOHOT0 MaTepuasa
Bekropsl B mpoctpanctie. | BekTopsl B ipoctpancTBe. ClI0XKEHHE ¥ BHIYMTAHME BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha 6
Vron MEXXIy BEKTOpaMHU. YUCJIIO. KOMHJIaHaprIe BCKTOPHGI. CKa.HHpHOG IMPOU3BCACHUC BCKTOPOB. Paznoxenue
CxaapHOE MPOU3BeeHHe | BEKTOpa II0 TPeM HEKOMIUIAaHAPHBIM BeKTOopaMm. KoopauHaTel BEKTOpa, CKAIAPHOE
BEKTOPOB IIPOU3BEAECHNE BEKTOPOB B KOOPAUHATAX, YTOJI MEXIY BEKTOPAMHU, YIOJI MEXIY IIPAMOU
" IUIOCKOCTBIO, YI'OoJI MCEXKAY IIJIOCKOCTAMMU. YPaBHeHI/IC IIJIOCKOCTH. FeOMeTpI/I‘leCKI/Iﬁ
CMBICJ OIIPENICITUTEIS 2X2
KOM6I/IHI/IpOBaHHOG 3aHATHUC
Tema 3.3 IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COJep:KaHue (COAep:KaHHe TPHUKJIATHOTO
IIpaktuko- MOIYJIs1)
OpUEHTHPOBaHHbIE 3a1a4u | KoopauHaTHAs TUIOCKOCTh. BbIUMCIICGHHE pacCTOSHHWA M TUIONaJed Ha TUIOCKOCTH. | 3
Ha KOOp)II/IHaTHOI\/’I KonnuectBenHble pacyCThL
IIJIOCKOCTH
Tema 3.4 Coaep:xkanue yueOHOro MaTepuaJia
PelrreHe 3a1a4. Pemenue 3anau «JlekapToBbl KOOPIMHATHI B IPOCTPaHCTBE. BEKTOpHI B MPOCTpaHCTBE. | 2
KOOp/UHHATHI H BEKTOPI CrnoxxeHre W BBIUUTAHHE BEKTOPOB. YMHOXXEHWE BEKTOpa Ha uuciio. KomrmianapHbie
BCKTODPHI. CKaJ'ISIpHOC MPOU3BCACHUC BCKTOPOB. Paznoxxenue BCKTOpa IIOTPEM
HEKOMIUTaHApHbIM BekTopaM. IIpocreiimme 3amaun B koopauHaTax. KoopauHaTbl
BCKTOpPA, PACCTOAHUC MCKAY TOYKAMH, KOOPAHWHATBHI CCPCAHNHBI OTPE3Ka, CKAIAPHOC
MPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEXKY BEKTOPAMH, YTOJ MEXIY NPAMOM
" INIOCKOCTBIO, YTOJI MCKY INIOCKOCTAMM
KonTponbhas pabora
Pasnen 4. OcHoBbI TpuroHoMeTpuu. Tpuronomerpuyeckue GyHKIUU 40 OK1-O0OK07
Tema 4.1. Coaep:xanue yueOHOro MaTepuasa
Paguannast mepa yriia. IToBOpoT TOYKH BOKPYT Hadajia koopauHat. OnpeneneHne cuayca, KOCHHyca, 4

Tpuronomerpuueckue
(YHKINU IPON3BOJIBHOTO YTIIA,
yncna. Paguannas u rpagycHas

TaHTr'€HCa M KOTaHreHca. 3HaKu CHHYCa, KOCMHYCa, TAHI'CHCA U KOTAHI'€HCA 110 YE€TBEPTAM. 3aBHUCUMOCTH
MCKY CHHYCOM, KOCHHYCOM, TAHI'CHCOM W KOTAHI'CHCOM OJTHOI'O M TOI'O XK€ yrjia

Mepa yria

KoMOuaMpoBaHHOE 3aHATHE

Tema 4.2

Coaep:xkanue yueOHOro MaTepuasa




OCHOBHEIE
TPUTOHOMETPUYECKHUE

TOXIACCTBA.
DopMyJibl IPUBEACHUS

TpI/IFOHOMeTpI/I‘-IeCKI/Ie TOXKIACCTBA. CI/IHyc, KOCUHYC, TAHT'€HC U KOTAaHI'CHC YTJIOB a4 U - a. (DOpMyJ'IbI
MPUBCACHUA

KOM6HHHpOBaHHOe 3aHATUC

Tema 4.3

CuHyC, KOCUHYC, TAHTE€HC
CYMMBI U Pa3HOCTH ABYX
yri10B.CHHYC U KOCUHYC

JNBOMHOTO yria.d®opmyiibl
TIOJIOBUHHOT'O yTjia

Copep:xaHue y4edOHOro MaTepuaJia

CymMa 1 pa3HOCTh cuHYcoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIBOMHOTO0 yria. ©@opMyIisl
MOJIOBHHHOTO yria. [IpeoOpazoBaHus CyMMBI TPUTOHOMETPHIECKUX (DYHKIIUH B IPOU3BEICHUE U
MIPOMU3BEACHUS B CYMMY. BrIpaxkeHHe TPUTOHOMETPHUYECKHUX (DYHKIHH Yepe3 TAHT€HC TOJIOBHHHOTO
aprymenTa. [IpeoOpa3zoBaHHs IPOCTEHIINX TPUTOHOMETPHUIECKUX BEIPAKCHUI

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 4.4. ®yHkuuu, ux

CBOMCTBA.
Cnioco0bl 3aaHus QyHKIMA

Coaep:xanue yueOHOr0 MaTepuasa

OGnacTb onpeneneHus 1 MHOXKECTBO 3HaYeHHI GyHKIMHA. YETHOCTD, HEUETHOCTD, IEPHOIMIHOCTD
¢yakumii. Cioco0Obl 3a1aHusl QYHKITHI

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 4.5

Tpuronomerpuueckue
(YHKIMH, HX CBOHCTBA

rpaduKu

Conep:xanue yueOHOT0 MaTepuasa

OO6mnacTh ompeeneHust  MHOYKECTBO 3HAUCHUH TpUrOHOMeTpuIecKuxX QyHKIwiA. YETHOCTh, HEYETHOCTS,
MEPUOAUIHOCTh TPUrOHOMETprueckux (GyHkuuit. CBolicTBa u rpaduku GpyHkuuit y = €0S X, y =Sin x, y =
tg X, y = Ctg x.

KOM6I/IHI/Ip0BaHHO€ 3aHATHUC.

Tewma 4.6 IIpeoOpazoBanue

Coaep:xkanue yue0HOT0 MaTepuasa

rpagukoB

TPUTOHOMETPHYECKHUX CxxaTHe 1 pacTsDKeHne rpaKoB TpuroHoMeTpuieckux Gynknuii. [IpeobpasoBanne rpaduxoB
GyHKIMH TPUTOHOMETPUYECKUX PyHKIMI

Tema 4.7 IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (colep:KaHNe NPUKJIATHOTO MOAYJIsI)
Omnucanne Hcnonp3oBaHue CBOMCTB TpUTOHOMETpHUYECKHX (PyHKIHMI B IpoheccnoHanbHbIX 3a/1a4ax

IIPOM3BOJICTBEHHBIX IIPOIIECCOB
C TIOMOIIBIO I'PaUKOB
GbyHKIHN

Tema 4.8 O6parHble
TPUTOHOMETpUYECKHE PYHKIMU

Coaep:xkanue yueOHOro MaTepuaJa

OOpatHble TpUroHomerpuieckue GyHKIuH. MIx cBoiicTBa U rpadukn

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.9
Tpuronomerpuueckue
YPaBHEHHS U HEPABEHCTBA

Coaep:xanue yueOHOro MaTepuasa

YpaBHeHue COS X = a. YpaBHeHHe Sin X = a. YpaBHenue tg x = a, ctg x = a. Pemrenue
TPUTOHOMETPUIECKUX YPaBHEHUN OCHOBHBIX TUIIOB: IIPOCTEUIINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISALINECS K KBaJPATHBIM, pelllaeMble
pa3ioKeHUEM Ha MHOXKHUTEINHU, OTHOpoIHbIE. [IpocTeiie TpuroHoMeTpuyecKue
HEpaBEHCTBA




KOM6I/IHI/[p0BaHHOG 3aHATUC.

Coaep:xkanue yueOHOT0 MaTepuasa

Tema 4.10 — —
CucteMbl MPOCTEHIINX TPUTOHOMETPHUUECKHX YpaBHEHHUN 2
CrcreMbl KomOuHMpoBaHHOE 3aHsTHE
TPUTOHOMETPUUIECKUX
ypaBHEHUH
Conep:xanue yueOHOIro MaTepHuaJa
Tema 4.11 Ipeo6pasoBaHue TPHTOHOMETPHYECKUX BBIPAKEHUI. PeIlIEHNEe TPUTOHOMETPUYECKUX YPABHEHUH U 2
Pemenue 3a1a4, OCHOBBI HEPABEHCTB B TOM UHCJIE C MICTIOIb30BaHUEM CBONCTB (DYHKITHH.
TPUTOHOMETPHH. KonTtpoinbHas pabora
Tpuronomerpuueckue
GbyHKIMU
Pa3nea 5. KomniiekcHble ynciia 8 OK1-O0K07
Coaep:xkanue yueOHOro MaTepuaJa
IMonsTre xommekcHoro gucia. ConpspkeHHbIE KOMIUICKCHBIE YMCIIa, MOAYJb M apTyMEHT KOMIUIEKCHOTO | 4
yucna. Popma 3anucu KOMIUIEKCHOTO Ynciia (TeOMeTpHyecKas, TPUrOHOMeTprUecKas, anreopandeckas).
Tema 5.1 Apudmernueckre AeHCTBUS ¢ KOMIUICKCHBIMH YHCIaMHU
KomuiekcHble yncia KomOnHMpOBaHHOE 3aHsTHE
Coaep:xkanue yueOHOro MaTepuaJia
Tema 5.2 [Ipumenenne BrinosHeHNE pacueToB ¢ MOMOIIBIO KOMIIEKCHBIX uncel. [Ipumepsl ncrnosb30BaHust KOMIUIEKCHBIX uncen | 4
KOMIUIEKCHBIX YHCEeT [TpakTHyeckoe 3aHsTHE
Pasnen 6. IlpousBoanasi yHKI UM, ee MPUMeHEHHE 40 OK1-O0OK07
Tema 6.1 Coaep:xanue yue0HOT0 MaTepuasa
TlousaTtue HpOI/ISBO)IHOf/'I. OmnpeneneHne YACIOBON OCIEOBATEIFHOCTH U CIIOCOOHI ee 3aqanns. CBOWCTBA YHUCIOBBIX 2
DopMyIIbl ¥ IPaBHIA nocieioBaresibHOCTeH. OnpeeNieHne npezena Nociie0BaTeNIbHOCTH. Berurcienue npenenos
nudepeHIIpoBaHIs nocienoBarensHocTel. [Ipenen pynknmn Ha 6eckonednocty. [penen pynkun B Touke. [Ipupamenue
aprymenra. [Ipupamenue QyHKuuu. 3a1a4u, IPUBOIAIINE K HOHITHIO IPON3BOAHON. OmpeneneHne
MIPOU3BOTHON. AJITOPUTM OTBICKAHHS IPOM3BOTHON
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.2 Hpop}gBo JTHBIE Coaep:xkanue yueOHOro MaTepuaJia
CYMMBI, Pa3HOCTH ®opmynsr nupdepernnmposanust. [IpaBuia auddepeHnupoBaHus 6
TIPOM3BEICHHS, YACTHOTO KomOuHMpoBaHHOE 3aHsTHE
Tema 6.3 Coaep:xanue yueOHOro MaTepuasa
IIponssoiEie Omnpenenenne cioxxHoi Gpynkunu. [Iponssonnas TpuroHomerpuueckux GyHkuuii. [IponsBonHas cioxuoit | 6
TPATOHOMETPHIECKHX bysKimm
q)yHKHH?' Iponssoanas KomOuHupoBaHHOE 3aHsTHE
CIIOKHOH (QyHKIIMH
Tema 6.4 Coaep:xkanue yueOHOr0 MaTepuasa
ITonsitue o [Monsitre HenpepbiBHOH (QyHkumu. CBoMCTBa HeNpepbIBHOW QyHKIHHU. CBSA3b MEXIy HENIPEPHIBHOCTBIO U 2




HETMPEPHIBHOCTH 1 depeHInpyeMoCcTbi0 (YHKIMH B TOUKE. AJITOPUTM pEIICHUs] HEPAaBEHCTB METOI0M HHTEPBAJIOB
¢dbyakuu. Meron KomOuHMpOBaHHOE 3aHITHE
HUHTEPBAJIOB
Tema 6.5 Coaep:xanue yueOHOT0 MaTepuasa
I'eomerpuueckuii u I'eomeTpruecknii CMBICI IPOU3BOHON (DYHKIMH - YIII0BOI Koo (hUIMEHT KacaTeabHOH K TpaduKy 4
(bu3HIeCcKnii CMBICI (GyHKIMY B TOUKe. YpaBHEHHE KacaTeIbHOH K TpaduKy (QYHKIMU. ANTOPUTM COCTABJICHHS YPaBHEHUS
MIPOM3BOTHOM KacaTespHO# K rpaduky dyHkuun Y=f(X)
KoMmOnHMpOBaHHOE 3aHsTHE
Tema 6.6 Coaep:xkanue yueOHOr0 MaTepuasia
DOM3HIecKiii CMBICT Ousnueckuit (MEXaHMYECKHIA) CMBICIT POU3BOIHON - MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHu t: v =S * 2
MPOU3BOIHOMN ®
B
podeCCHOHANBHBIX 33/1a4ax
Tema 6.7 Coaep:xkanue yueOHOro MaTepuaJia
M Bospacranue u yobiBaHne (YyHKIMH, COOTBETCTBHE BO3PACTAHUS 1 YOBIBaHUS (QYHKIIHH 3HAKY 4
OHOTOHHOCTE (byHKIII/II/I. pou3BoHON. [ToHATHE MPOU3BOIHON BBICIIErO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOI IPOU3BOJAHOMN
Touku sxcTpemMmyma BBIMMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTPE3Ke. 3aaun Ha MAaKCUMYM 1 MUHUMYM. [ToHsATHE
ACHMIITOTBI, CIIOCOOBI MX OIpPE/IeTICHUs. AJITOPUTM HCClieIoBaHus (YHKIUH U TOCTPOCHHS ee rpaduka ¢
MTOMOIIBIO IPOU3BOAHOM. [IpoOHO-HMHeitHag QyHKIHS
KomOunHupoBaHHOE 3aHsTHE
Tema 6.8 Coaep:xanue yue0HOT0 MaTepuasa
Hccnenosanue GpyHKUuMi 1 HccnenoBanre GpyHKIMN HAa MOHOTOHHOCTB M ITOCTPOEHHE TPA(UKOB. 4
MoCTpoeHHe rpahMKoB KomOuHMpoBaHHOE 3aHsTHE
Tema 6.9 HaubGospiree u Coaep:xanue yueOHOro MaTepuasia
HaMMCHbIICC 3HAYCHUA Haxoxnerne HanOoIbIIeT0 1 HAMMEHBINET0 3HAUYCHUH (DyHKINH, TOCTPOEHHE TpaIKOB MHOTOWIECHOB C 2
Gynxumn MCIIOJIb30BAHMEM alIiapata MaTeMaTHYCCKOIr0 aHajau3a
KombunmpoBanHoOe 3aHATHE
Tema 6.10 Haxoxnenue IpodeccnonaNIbHO-OPHEHTHPOBAHHOE CO/IePKaAHNE (COAePKAHME NPHKIATHOT0 MOLYJI)
ONTUMAJIBHOTO PE3yJIbTaTa C
MOMOILBIO IPOU3BOJHOM B Haumenbniee u HanOoubIee 3HaUeHUE QYHKIINT 6
IIPAKTUYECKHX 3aJ1a4ax
Tema 6.11 ConepxaHue y4eGHOT0 MaTepuaJja
Pemenne 3anau «@opmyinsl u npasuna quddepenuposanns. VcenenoBanue GpyHKINH ¢ TOMOIIBIO 2
Pemenue 3anad. nponsBonHOH. HanbosnbIee n HanMeHbIIee 3HAUCHNS (PYHKINN
[IpousBonHas GyHKIHNH, ee KonrponbHas padborta
IIPUMEHEHUE
Pa3gen 7. MHOTOrpaHHUKH M Tesla BPalleHUs 42

Tema 7.1

‘ Conep:xaHue yue0HOT0 MaTepuaja




Bepumnsl, pebpa, rpann

Ilonstue MHOT'OI'paHHUKA. Ero snemeHTsI: BCPUINHBI, pe6pa, T'paHu. J:[I/IaFOHaJ'[L. CeucHue. BI)IHyKJ'H)Ie u

MHOTOTPaHHHUKA HEBBITYKJIBIC MHOTOTPAHHHUKH
KomOuHupoBaHHOE 3aHSITHE
Tema 7.2 Coaep:xkanue yueOHOr0 MaTepuaja

IIpusma, ee cocrasigoniye,
ceuenue. [Ipsamas u
IIpaBUJIbHAS [IPU3MBI

[Monsitre nmpusmel. Ee ocHoBanust n 6okoBble rpanu. Beicota npusmel. [Ipsimast 1 HakJIOHHAas TpU3Ma.
IIpaBunbHag npusma. Ee ceueHue

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 7.3
[Tapannenenunen,kyo.

Ceuenue kyb0a,
napajiesacnuieaia

Coaep:xkanue yueOHOr0 MaTepuasia

[Tapannenenwumes, cCBOMCTBA NPSMOYTOJILHOTO Mapajuienenunesaa, kyo. Cedyenue Kyba, napajuiesnenumnesia

KomOuHupoBaHHOE 3aHATHE

Tema 7.4
[Iupamupa, ee
COCTaBIISIOIINE, CEUCHHE.

[IpaBuibHas nupamua.
VYceuennas nupamMujia

Coaep:xkanue yueOHOro MaTepuaJa

HI/IpaMI/IZ[a u ec dneMeHThl. CedeHne nUupaMuabl. HpaBI/IJ'IBHaﬂ nupamMuaa. Vceuennas nupamMujia

KomOuHupoBaHHOE 3aHATHE

Tema 7.5
BoxkoBas u nonHas

IMOBEPXHOCTH MIPU3MBI,
APaMUJIbI

Coaep:xkanue yueOHOro MaTepuaJia

[Tnomanas G0KOBOH M MOJIHOM MOBEPXHOCTH NMPHU3MBI, THPAMUIBI

KoMOUHHpOBaHHOE 3aHATHE

Tema 7.6

Cummerpus B KyOe,
napasuleNenumnesie, mpusme,
upamMue

Coaep:xkanue yueOHOro MaTepuasa

CuMMeTpHsi OTHOCHTENILHO TOUKH, NPSMOH, TutockocTd. CuMMeTpust B KyOe, apasuienenumnee, Ipu3me,
UpaMuJie

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.7

IIpumepsl cuMMeTpHii B
npogeccun

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (coiep:KaHNe NPUKJIATHOT0 MOAYJIsI)

CumMMeTpust B IPHPOJIE, apXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTH‘ICCKOC 3aHATUC

Tema 7.8 IIpaBunbpHbIE

MHOT'OI'paHHUKH, UX
CBOMCTBA

Coaep:xanue yue0HOro MaTepuasa

IlousTue NMPAaBUJIbBHOT'O MHOT'OT'paHHMKA. CBoiicTBa MPpaBUJIbHBIX MHOT'OI'PAHHUKOB

Tema 7.9

Humsap, ero
COCTaBJIAOIIHUC. Ceuenune
nujiHApa

Coaep:xkanue yueOHOr0 MaTepuasa

Hummaap u ero neMenTsl. Cedenne TMHpa (TapajuieIbHOe OCHOBAHMIO U OcH). Pa3zBepTka nmnmmHapa

KoMOuHMpOBaHHOE 3aHATHE




Tema 7.10 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (coiep:KaHue NPUKJIATHOT0 MOAYJIsI)
Komve ero Konyc u ero snementsl. CeueHre KoHyca (mapajieibHOES OCHOBAHUIO M MIPOXOIAIICE Yepe3 BEPIINHY), 4
¥e, KOHHYECKHE ceueHus. Pa3BepTka KoHyca
COCTaBJIAIOIIHC. KomOuHupoBaHHOE 3aHSITHE
CeueHne KOHyca
Tema 7.11 Copep:xaHue y4edOHOro MaTepuaJia
VYcedennslii konyc. Ceuenue VYcedennslit koryc. Ero odpasyromas u Beicota. CedeHne ycedeHHOro KOHyca 2
YCEUeHHOTO KOHyca
KomOnHmpoBaHHOE 3aHATHE
Tema 7.12 Conep:xanue yueOHOr0o MaTepuasa
Ilap u cdhepa, UX ceueHus Ilap u cdepa. B3anmuoe pacnosoxenue chepsl u miockoctu. CedeHue mapa, chepsl 2
KomOuHupoBaHHOE 3aHATHE
Tema 7.13 Conep:xkanue yue0OHOro MaTepuaia
TousTtue 06 oobeme Tema. | [lonsarue 06 oObeme Tena. OObeM Kyda M PSMOYToJIbHOTO napaenenunena. O0beM Mpu3Msbl 1 4
o 6 e apa. OTHoLIeHHe 00beMOB MOI00HBIX Tell. ['eoMeTpruYecKHid CMBICH ONpeAeuTeNs 3-T0 NopsaKa
THOLICHHE OOBEMOB KomOuHupOBaHHOE 3aHsTHE
MTOTOOHBIX TEJ
Tema 7.14 Coaep:xanue yue0HOT0 MaTepuasa
OOBEMBI U TUTOIATN O06bembI IpamMuIsl U KoHyca. O0beM mrapa. [lronaan moBepxXHOCTEH Tel 2
MIOBEPXHOCTEN Tel KomOuHUpOBaHHOE 3aHsTHE
Tema 7.15 KomOuHauu Coaep:xkanue yueOHOro MaTepuaJia
MHOTOTPaHHHUKOB U TEJ KoMOHHAIMK reOMEeTPUYECKUX T 4
BpaIeHAs
Tema 7.16 Coaep:xanue yue0HOT0 MaTepuasa
I'eomerprueckne kombnHanmu | Vcmons3oBaHne KOMOMHAIIMI MHOTOTPAHHUKOB M TEJI BPAIIEHHs B IPAaKTHKOOPHEHTHPOBAHHBIX 3a4a4ax 4
Ha [IPaKTHKE
Coaep:xkanue yue0HOr0 MaTepuaja
T 717 Pemrenne 3aqa4 «O0BEMBI U TUTONIAIA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHHS 2
eMa /. KontponsHas pabora
Pemrenue 3agau.
MHOrorpaHHuKH U Tena
BpalleHus
Pasnen 8. IlepBooOpa3Hasi pyHKUMHU, ee IPUMEHEHHE 14 OK1-OK07
T 81 Coaep:xanue yueOHOro0 MaTepuasia
€Ma 9. <
3amada 0 BOCCTAaHOBJICHWH 3aKOHA IBMKCHUS 110 H3BECTHOM cKopocTH. [loHATHE HHTETpUPOBaHUS. 2

[TepBooOpazHast GyHKITUN.
[IpaBuia HaxOXIEHUS

O3HaKOMIICHHE C MOHATHEM HHTerpana u nepBoodpasHoit ast ¢pyukunu y=F(X). Pemenue 3aga4 Ha cB3b
1epBo0oOpa3HOH M ee IPOU3BOJIHOM, BBIYHCIICHHE NTepB000pa3Hoil 1t nanHOH pyHkumu. Tabmiua gpopmyn




nepBO0Opa3HBIX JUISL HAXOJK/IEHHS TIepBOOOpa3HbIX. V3yueHune rmpaBuiia BEIYMCICHUS IEPBOOOPa3HON
KomOunmpoBanHOE 3aHATHE
Tema 8.2 Coaep:xkanue yueOHOr0 MaTepuasia
[nomans 3aaun, IPUBOISIINE K HOHSITHIO ONPEJICICHHOTO HHTETPaJIa - O BBIYUCIICHHUH IO KPUBOIMHEHHOH 2
oy Tpamnenuy, o nepeMenieHny Touky. [lonsatue onpenenéHHoro nHrerpana. [ eomerpuueckuii U Gpuznaeckuii
KpHUBOJIMHCUHOU .
o CMBICI onpeJiesieHHoro nHTerpana. ®opmysna Hetorona—IJleiioHnna
Tparncun. quMyJIa KomOunHupoBaHHOE 3aHsTHE
Hyrorona - JleiiOHuna
Tema 8.3 Conep:xaHue yueGHOro MaTepuaja
HeomnpeneneHHbIi [ToHsiTve HeoNpeAeIeHHOTO HHTEerpaja 2
KomOuHMpOBaHHOE 3aHsTHE
u
ONPEJCIICHHBIM HHTETPaJIbl
Tema 8.4 Coaep:xkanue yueOHOr0 MaTepuaja
IonsaTre 06 ONpeaeNIcHHOM I'eomeTprueckunii CMBICI ONPEAEICHHOTO HHTErpaia 2
UHTErpaie Kak IIonaam KomOuHupoBaHHOE 3aHATHE
KPUBOJIMHEHHOH Tpaneuuu
Tema 8.5 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE Co/iep:KaHue (coiep:KaHNe NPHUKJIATHOT0 MOAYJIsI)
Onpe/eneHHblii MHTErpa I'eomeTpraeckuii CMBICH oTpeenieHHoro nHTerpana. ®opmyna HetoroHa - Jlelioanna. Pemenune 3anau va | 4
NpUMEHEHHE HHTEerpalia AJisl BBIYUCICHHS (PU3UYSCKUX BEJIMYMH U TUIOMAICH
B
KU3ZHH [TpakTHyeckoe 3aHsITHE
Tema 8.6 Coaep:xkanue yue0HOT0 MaTepuasia
Pemenue 3aau. Pemenne 3amay «IlepBooOpasnas pynkumu. [IpaBuna HaxoxkIeHUs epBooOpa3HbiX. Ee mpuMeHeHne» 2
ITepBooGpa3Has GyHKIMH, ee KontpornbHas pabora
IIPUMEHEHHE
Pa3nesn 9. Crenenn u kopuu. CrenenHas GpyHKuust 14 OK1-O0OK07
Coaep:xaHue yueOHOro MaTepuaJia
Ilonatue xopHs N-oif creneHu u3 aAeWcTBUTenbHoro yucia. Oynkuuun y = VX ux | 4
Tema 9.1 cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU
CreneHnas QpyHKIus, ee
CBOMCTBa KoMbunmpoBanHoe 3anstue
Conep:xanue yue0HOT0 MaTepHuaJia
[IpeobOpazoBanme upparmoOHATHHBIX BEIPAKCHUM 2

Tema 9.2

[Ipeobpa3oBaHue BEIPaXKCHUH C
KOPHSIMU MOH CTENEeHU

KomOunnpoBaHHOE 3aHATHE

Tema 9.3

Conep:kanue y4eOHOIro MaTepuaa




CBolicTBa CTENEHU C

Ilonsatue creneHu ¢ I00BIM palOHAJIbHBIM ITIOKA3aTCIIEM. CreneHHBIE (bYHKI_[I/II/I, ux

palMOHAIbHBIMU CBOICTBa U rpaduku
JNIEUCTBUTEIILHBIM KoMOuHMpOBaHHOE 3aHATHE
IMoKa3aTeIIsIMHU

Tema 9.4 Conep:kanue y4eOHOIro MaTepuaa

PelleHne HppaLOHAIBHBIX PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPABHEHUN U HEPABEHCTB. METO/IbI UX PELIEHUS. 4
YPaBHEHUI U HEPABEHCTB o
Pemrenue nppalimoHanbHbIX YpaBHEHUN U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHATHE
Tema 9.5 Coaep:xanue yueOHOro MaTepuaJia
Crenenu u KOpPHH. Pemtenue 3agau «Onpez[eneHI/Ie CTEIIEHHOU cbyHKuI/II/I. Hcnoap3oBaHue ee CBOICTB npu 2
Creneanas ymima pCLICHUY YPaBHCHUI U HEPABEHCTB)
KonTponbnas pabota
Pasznenl0. Iloka3aTenbHas pyHKIUA 16 OK1-0K07
Tema 10.1 IToka3zarensHas | Coaep:kaHue yueOHOI0 MaTepuasa
(yHKLMS, ee CBOiCTBA CreneHb ¢  TNpOU3BOJIBHBIM  JIeHCTBUTENBbHBIM  MokazateneM.  Ompenenenue | 4
MOKa3zaTeabHOW (PYHKIMH, €€ CBOHCTBa W rpaduk. 3HAKOMCTBO C MPUMEHEHHEM
nokaszaTeabHOM (yHKIMHM. PemieHne mnokas3aTenbHbIX YpaBHEHUH (YHKIMOHAIBHO-
rpadUyecKuM METOJIOM
KomOuHupoBaHHOE 3aHsATHE
Tema 10.2 Coaepixanue yueOHOIro MaTepuaJa
PelleHNne TOKa3aTeIbHbIX Pemienue moka3aTenpHBIX ypaBHEHHH METOJIOM YpaBHHMBAaHHUS IOKaszarened, MeToJoM | 6
YPABHCHHUH 1 HCDABCHCTR BBEJICHUSI HOBOH IMEPEMEHHOW, (YHKIHOHATBHO-TPAQUUECKAM METOIOM. Perienne
II0Ka3aTeIbHbIX HEPABEHCTB
Tema 10.3 Coaepxanue yueOHOro MaTepuaia
CHCTEMBI TOKa3aTENEHBIX Pemenue cucrem nokasaTeabHbIX YPaBHEHUM 4
YpaBHEHHi KomOuHupoBaHHOe 3aHATHE
Tema 10.4 Coaeprxanue yueOHOro MaTepuaa
Pemenue 3agau. Pemenue nmoka3arenbHbIX YpaBHEHUN METOJOM YPABHUBAHUS MOKA3aTENEN U METOAOM 2

[Toka3zarenbHas GyHKIHA

BBEJICHUSI HOBOUM MepEeMEHHOI. Penienne nokazaTebHbIX HEPABEHCTB

KonrponsHas pabora




Paznea 11. Jlorapudmpl. Jlorapudpmmuyeckas GpyHkuus

22

Tema 11.1 Copep:kanue y4eOHOIro MaTepuaia
Jlorapudm yucna. Jlorapudm yucna. JlecATUYHBIN 1 HATYPAIbHBIN JOrapuPMBbI, YUCIIO € 4
HAecaTriHbIA KomOunupoBanHoe 3aHsTue
u
HaTypaJIbHbIA
Jorapu@msl, YHUCIIO €
Tema 11.2 Coaep:xanue yueOHOro MaTepuaJia
CsoiicTBa J1orapupmoB. .
pug CoiictBa norapudmon. Oneparus torapuMUPOBAHHSL. 4
Oneparus
Komb6unnpoBanHoe 3ansrue
JorapupMUpPOBAHUS
Tewma 11.3 Jlorapupmuaeckas | ComepkaHue y4eOHOro MaTepuaia
(bynkims, ee croficTra Jlorapugmudeckast GyHKIMS U €€ CBONCTBA 2
Komb6unupoBanHoe 3aHstue
Conep:xanue yueOHOro MaTepuaJia
[Tonsarue norapupmudeckoro ypaBHeHus. Oneparus noTeHIupoBaHus. Tpu OCHOBHBIX | 6
METO/1a PELICHUS JIOTapU(PMUUECKHX YpaBHEHUI: QYHKIIMOHAIbHO-Tpa(pUUECKU, METO
Tema 11.4 Pemenue MOTEHIMPOBAHNUS, METO]I BBE/IEHUS HOBOM nepeMeHHO. Jlorapugmuueckue
Jorapu(PMUIECKuX HEpPAaBEHCTBA
ypaBHeHMH U HepaBeHCTB | KoMOMHMpOBaHHOE 3aHsATHE
Coaepixanue yueOHOIro MaTepuasa
AJNTOPUTM PEIICHUs] CUCTEMBbI YpaBHEHUN. PaBHOCHIIBHOCTH JIOTapUPMUIECKUX 2
Tema 11.5 Cucremsr ypaBHEHHI U HEPAaBEHCTB
JoTapu(PMUIECKUX
. KomOunupoBanHoe 3aHiTHE
ypaBHEHUH
Tema 11.6 IIpogeccnonanbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue TPHKJIATHOTO
Jlorapudmsl B mpupose u Mo1y.1s1)
TEXHUKE
[Tpumenenue norapudma. Jlorapupmuueckas cnupais B npupose. Ee marematnueckue | 2
CBOMCTBA
Tema 11.7 Coaeprxanue yueOHOro MaTepuaa
Pemrenue 3agau. Pelenne 3a1aq 2
JlorapugmsL, Jlorapudpmuueckas Gpynkius. Pemenne npocteimumx norapuMHUYECKHX ypaBHEHUM

OK 1-OK07




Jlorapupmudeckas: GpyHkums

KonTponbnas pabora

Pa3gen 12. MHoxkecTBa. DjieMeHTHI Teopuu rpagos 8 OK1-OK07
Tema 12.1 MHoxectBa Copep:kaHue y4eOHOIro MaTepuaa
ITonstue MHOXxecTBa. IlonMHOkecTBO. Oniepaiii ¢ MHOKECTBAMU 2
KombunnpoBanHoe 3ansrue
Tema 12.2 IIpodeccnonabHO-OPUEHTUPOBAHHOE COJlepPKaHNeE (COMepP:KaHUue IPUKIIATHOTO
Ornepanuu ¢ MHOKECTBaMU MOLY. _]1,[)
Onepanuu ¢ MHOXKeCTBaMu. Penienne npukiajHbIx 3a1a4 2
Tema 12.3 I'pachsr Cojep:kaHue y4eOHOT0 MaTepuajia
ITonsitue rpada. Cs3ublii rpad, qepeBo, HUKI rpad Ha IOCKOCTH 2
Tema 12.4 Coaepixkanue yueOHOr0o MaTepuajia
Pemenue 3anay. o . 2
repanuu ¢ MHOXXecTBaMu. OnucaHue pealibHbIX CUTYallUi ¢ TOMOILIbEO MHOKECTB.
MHnoxectBa, I'pads! u ux
NpUMEHEHYe [Tpumenenue rpadoB K peIICHUIO 3a1a9
Paspen 13. DineMeHThl KOMOMHATOPMKHU, CTATUHCTUKU M TEOPUHU BEPOATHOCTEH 24 OK1-O0OK07
Tema 13.1 Coaep:xanue y4eOHOro MaTepuaia
OCHOBHBICTIOHATHSA [lepectaHOBKH, pa3MeIlIeHUs, COUETAHMUS. 4
KOMOWHATOPHKH KoM6uHMpoBaHHOE 3aHsTHE.
Tema 13.2 Coaep:xanue yueOHOro MaTepuasa
CoOerTHe. BeposTHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOATHOCTU CyMMBbI COOBITHH. | 4
coOpITHs. Crio’keHue 1
YMHO)EHHE BEPOSTHOCTEI VYcioBHas BEpOATHOCTh. 3aBUCUMBbIE U HE3aBUCHMBIE COOBITHA. TeopeMbl 0 BEpOSITHOCTH
MIPOU3BENICHUS COOBITUM.
KomOunnpoBanHoe 3aHsTHE
Tema 13.3 BeposiTHOCTB IIpodeccnoHa/IbHO-OPHEHTHUPOBAHHOE COJEpP:KaHUE (Coaep:KaHUe NPHUKJIIATIHOIO
MO/1YJIfA)
Epo(peccmmnwm sa7auax OTHOcHTeNbHAs YacTOTa COOBITHSA, CBOWCTBO ee ycroiuumBoctu. Crartuctuueckoe | 4
orpeJiesieHue BepoATHOCTH. OlLieHKa BEPOSITHOCTH COOBITHS
Tema 13.4 Conep:kanue y4eOHOIro MaTepuaa
JluckperHas ciay4yanHas Bunel cnyuaiineix BenuuuH. OnpezeneHue NUCKPEeTHOW Cly4alHOM BeNIMUYMHBL. 3akoH | 4

BEJIMYMHA, 3aKOH €€
pacnpeeneHus

pacrnpeieeHnsi AMCKPETHOM CIIydyallHOW BeJIMYKMHBI. E€ 4nCIIOBbIe XapaKTepPUCTUKHU

KomMbOuHmpoBanHoe 3aHsTHE

Tema 13.5

Coaep:xaHue yueOHOIro MaTepuaJia




3ajaun MaTeMaTHYCCKOH Bapuanuonnsiii  psa.  Ilonmuron  wactor u  rucrorpamma.  Crarucruueckue | 4
CTaTUCTUKHU
XapaKTePUCTHKU psAJla HAOII0AaeMbIX JTaHHBIX
KoMOuHMpOBaHHOE 3aHATHE
Tema 13.6 IIpodeccnonabHO-OpHEHTHPOBAHHOE COJEep:KaHUE (coaeprkaHue NPHUKJIATHOTO
CocrasiieHue TadauL u
MOLYJIs1)
JuarpaMm Ha IMpPaKTHUKE
[lepBuunas 00pabOTKa CTATUCTMYECKUX JMAaHHBIX. ['paduueckoe ux mnpeacraBieHue. | 2
Haxoxaenne cpeTHuX XapaKTepUCTHK, HAOTIOAaeMbIX JTaHHBIX
Tewma 13.7 Conep:xanue yueOHOro MaTepuaJia
Pemenue 3agay.
Pemenne 3agau «2neMeHTh KOMOUHATOPUKHU. COOBITHE, BEPOATHOCTH COOBITHSI. 2
DNeMEeHThI
KOMOUHATOPHKH, CnoxxeHue 1 YMHOKEHUE BEPOSITHOCTEN»
CTaTUCTUKH U TEOPUH
BEPOATHOCTEH
Pa3gen 14. YpaBHeHHUs M HepaBeHCTBA 22 OK1-OK07
Tema 14.1 Coaep:xanue y4eOHOro MaTepuasa
PaBHOCHIIBHOCTH PaBHOCHIIBHOCTE ypaBHeHHH © HepaBeHCTB. Ormpenenenus. OCHOBHBbIE TeopeMsl | 4
. PaBHOCHUIIBHBIX TEPEX0/laX B ypaBHEHHUSX M HepaBeHCTBaX. OOIIHMe METONbI pelleHHs
YpaBHEHU U HEPABEHCTB. . .
ypaBHEHHUM: TIepeXoJl OT paBeHCTBA (YHKIMH K pPaBEHCTBY apryMEeHTOB ISt
O61ue MeTOBI PEUICHAS | \OHOTOHHBIX GYHKINH, METO Pa3iOKCHHS Ha MHOXKHUTEIH, METOJl BBEJCHHS HOBOW
MIEPEMEHHOH, PYHKIIMOHAIbHO-TpadUYEeCKUil METOA
Komb6unupoBanHoe 3aHsTHe
Tewma 14.2 Coaep:xaHue yueOHOIro MaTepuaJia
I'paduueckuit metox OO0mue MEeToabl pelleHrs HEPaBEHCTB: MEpexo]] OT CPaBHEHMs 3HAUYeHUN (QyHKuMH K | 4
Peienus ypaBHeHuUH, CPaBHEHUIO 3HAYCHHWM apryMEHTOB JJsi MOHOTOHHBIX (DYHKIIMH, METOJ HHTEPBAJIOB,
HEPABEHCTB ¢dbyHkuoHanbHO-rpaduueckuit meron. ['paduyeckuil mMeron pemieHuss ypaBHEHHH u
HEPABEHCTB
KomOunnpoBanHoe 3aHsTHE
Tema 14.3 Coaeprxanue yueOHOro MaTepuaa
YpaBHeHUs 1 Omnpenenenune monyis. PackpeiTue Moayns mo omnpeneneHuto. [Ipocreitmme ypaBuenus | 4

HCPaBCHCTBA C MOAYJICM

1 HEpaBeHCTBa ¢ MojaylieM. [IpuMeHeHrne paBHOCHIBHBIX MEPEXO/0B B OMPEIEICHHBIX
TUIAX YPaBHEHUN U HEPABEHCTB C MOJYJIEM

KoMOuHMpoBaHHOE 3aHATHE

Tema 14.4

Coaep:xaHue yueOHOIro MaTepuaJia




YpaBHeHus u
HEPaBEHCTBA C

3HakoMCTBO ¢ nmapameTpoM. [Ipocrelinme ypaBHeHHs 1 HEPABEHCTBA C TApaMeTPOM

KomOunmpoBanHOE 3aHATHE

napaMeTpamu

Tema 14.5 IpogeccHoHATLHO-OPHEHTHPOBAHHOE COIePIKAHME (COAePKAHNE TPUKIATHOTO
CocraBneHue U peuieHue | MOayJIsi)

pOeCCHOHATBHBIX PenieHne TEKCTOBBIX 33/1a4 MPO(ECCHOHAIBHOTO COIEPIKAHUS 4
3aj1a4 c TIOMOIIBO

YpaBHEHUN

Tema 14.6 Coaep:xanue yueOHOro MaTepuaJia

Pewenne sazay. Pemenue 3anau «OO0LMe METO/IbI PELLICHNS yPAaBHCHUN. Y DABHEHUSI 1 HEPABEHCTBA C 2
YpaBHeHUs 1 MOJIyJIEM | C ITapaMeTpaMmn»

HEPaBEHCTBA

IlpoMekyTOYHAS aTTeCTAllMSI IK3aMeH 6
KoncyabTanus 4
Bcero 316




3. YCJIOBUS PEAJIM3ALIMHU ITPOT'PAMMBI JTUCHUTIJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHHYECKOMY o0ecrieyeHUu o

Peanmzanus nporpaMmbl TUCHUILIMHBL TpeOyeT HaMM4Iusl yueOHOTo KabuHeTa «MaTeMaTHKa»

OobopynoBanue y4eOHOro kabuHera:

- MOCaJOYHBIC MECTA IO KOJIUYECTBY CTYACHTOB,

- pabouee MeCTO TPENoAaBaTeIs;

- KOMIIJICKT y‘-IeGHO-HaFJlS[)IHI)IX OCOOMIA.

TexHuuyeckue cpeacrea 06yqemm:

- KOMIBIOTEP C JIMIEH3NOHHBIM IIPOTrPaMMHBIM 00eCIIeUeHUEM C BO3MOKHOCTBIO IMOAKJIFOYCHHSA K I/IH('I)OpMaLlI/IOHHO-

TENCKOMMYHHUKALMOHHON ceTH «IHTepHET»; MyIbTHMEANA IIPOEKTOP;

- MHTCPAKTHUBHAA JOCKaA,

- MapKepHas JOCKa.

3.2. AudopmanuonHoe odecneyenune o0yueHust

OcHoBHas1 IMTepaTypa:

1. Boromouos,

H.B. Anrebpa u Hayaja aHaju3a:

yuebHOe Tmoco0ue i CcpemHero mnpo)eCCHOHAIBHOTO

obpazoBanmus / H. B. boromonoB. — Mocksa: MzmatensctBo [Opaiir, 2023. — 240c. — (IIpodeccronampHoe
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJINHBI

KOHTpOHB 1 OIICHKA PE3YyJIbTAaTOB OCBOCHUA JUCHUIIIMHBI OCYMICCTBIACTCA IMPENOAAaBATCIIEM B ITPOIECCE TPOBCACHUA

MPAaKTUYECKHUX 3aHATHH W JTa0OpaTOpHBIX pabOT, TECTHPOBAaHUS, a TAKXKE BBIMOJHEHHS OOYYAIOIIMMUCS HHIUBUIYaTBHBIX

3aJlaHuM, NMPOEKTOB, HCCIEIOBAHHA.

JACMOHCTPHUPOBATH IO 3aBEPHICHUN U3YUYCHUA NUCHUIIINHBI.

PesynbraTsl 00ydeHUs OMpPENeNsioT, 9YT0 O0yJaroImuecs: JOJDKHBI 3HATh, IOHUMATh H

Pe3yabTaThl 0CBOCHHS
AUCHUILIUHBI

Pe3yabTaThl 0CcBOECHMS
JHCIHHUITHHBI HATIPABJIEHbI HA

(DOPMI)I W METOJIbI OIICHKH
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¢popmupoBanne

OK u IIK JIP
CdopMHPOBaHHOCTD OK. 01, OK. 08 JIp4,  JIP NHAMBUIYATBHBINA YCTHBIN OTPOC C MTOCTAHOBKOM
TpEJICTABICHUH 0 18, JIP 19 npo6aeMHbIX BorpocoB TecTupoBanue
MaTeMaTHKe — Kak — 4acTh Maremaruueckuii qukTanT MHAMBUAyanbHAs
MHPOBOH  KYJILTYPRI H O caMocCTosATeNbHas paboTa MpeICTaBIeHEe
MECTe  MaTeMaTHKH B
. PEe3yJIBTaTOB MPAaKTHYECKUX paboT3aimuTa
COBPEMEHHOU
LHMBUJIN3ALAHN, O CIIOCO0ax TBOPUECKHX paboT
ONHCAHMS Ha 3amuTa HMHIUBUAYAJIBHBIX MNpoekToB KoHTposbHas
MATEMATHYECKOM  SI3BIKE paboTaBrInoHeHNE YK3aMEHAIMOHHBIX 3aJaHUI
SIBICHUH peanbHOro MUPA;
ChopmupoBaHHOCTB OK. 02, OK. 06, OK. | JIP 13, | Pabora c MaTeMaTH4YE€CKUMU HCTOYHUKAMHU
MpeCTaBICHUN o | 08, 0OK. 09 JIP14, JIP | mpodeccroHanbHON HAMpaBICHHOCTH B pe3yibTare
MaTeMaTHYECKUX 18 KOTOpOH y 00ydaromerocs: CKJIaAbIBaeTCs CBOC MHEHHE
TOHATHSIX KakK 0 W CBOSI OICHKa MareMaTHdeckux (akrtoB. [lyOnuuHble
BaKHEHIIINX BBICTYIIJICHHS BO BPEeMs YPOKOB, 3alUTa MPAKTHYECKUX
MaTeMaTHYECKUX MOJIENAX, pa6or. [TyOonuyHas 3ammra uccie10BaTeIbCKUX padoT;
MO3BOJIIOIIUX ONHUCHIBATh TectupoBanue
51 HA3y4aTh pasHble Maremaruueckuit JUKTAHT NunuBuayanbHas
Ipouecchl W SIBJICHUS, caMoCTosATeNbHAsE PabdoTa MpEeACTaBlICHUE PEe3yJbTaTOB
MOHMMaHHE BO3MOKHOCTH NpaKTHYECKUX paboT
AKCHOMAaTHIECKOTO
MOCTPOCHHUS
MaTeMaTHYECKUX TEOpuii;
Brnanenue meronamu | OK. 07 JIP 14, JIP | Co3gaHue MpOEKTOB B PaMKax ypokKa, NMOWCK M aHAIu3
JI0Ka3aTeNbCTB Hu 18, JIP19 HUCTOYHHMKOB wuHpopMammu, pabora ¢ 3amadaMu
ITOPUTMOB peneHns; npodeccHoHaIbHOM HaNpaBIeHHOCTH.
YMEHHE WX MPUMEHSATH, TectupoBanue
MPOBOJUTH JOKA3aTEJIbHbIE MaremaTuueckui JUKTaHT WHpuBunyanbHast
pacCyxieHus B XOHC caMoCTOATeNbHAsl padoTa IMpeCTaBlICHUE PE3yIbTaTOB
penIeHus 3aaad; MPaKTHYECKUX padoT
Bnanenue crangaptaeivu | OK. 03, OK. 04 JIP18, JIP | I'pynnoBoe u CaMOCTOSITEJIbHOE pelieHue
npreMaMHy pelleHus 19 pallMOHANBHBIX M HMPPALUOHANBHBIX, IOKAa3aTENbHBIX,
paLMOHAIBHBIX U CTENEHHBIX, TPUTOHOMETPUUYECKUX  YypaBHEHUH U
UPPALHOHABHBIX, HEpPaBEHCTB, UX CUCTEM;
MOKAa3aTeNbHBIX, TectupoBanue
CTETEHHBIX, MaremaTtudeckuit JIUKTAHT WnpuBuayanbHas
TPUTOHOMETPHUIECKHUX caMoCTOsATeNbHAsl pabdoTa INpeACTaBlICHUE PE3yJbTaTOB
ypaBHEHHI U HEPABEHCTB, MPaKTHYECKUX paboT
UX CHCTEM;
WCIIOJIb30BaHIE TOTOBBIX
KOMITBIOTEPHBIX
IporpaMM, B TOM UHUCIIE
JUIS IOUCKA ITyTH PELIeHUs
U WJUTIOCTPALUK PELICHUS
YpaBHEHMH U HEPABEHCTB,
CdopmMHpoBaHHOCTD OK. 03 JIP14, JIP | I'pynnoBoe U caMOCTOSATENbHOE PELICHHE 3aJaHUN Ha
IpeCcTaBIeHUN 06 | OK. 06 13, JIP 18 HaXOXJCHHE  NPOM3BOIHBIX M  IEPBOOOpa3HBIX
OCHOBHBIX nonsartusx, | OK. 08 ¢yHKIMH. BpIMOMHEHNE NPAaKTHYECKUX 3aJaHUA  C
uzesx " MeTozax YCTHBIM WJIN INCBMEHHBIM OTBETOM.
MaTeMaTHIECKOTO TectupoBaHue
aHa/IN3a; MaremaTuueckui JUKTAHT WnpuBunyanbHas
caMocCToOsATeNbHAsl pabdoTa IMpEeACTaBlICHUE DPE3yJbTaTOB
MPAKTHIECKUX paboT
Bnapnenue ocHoBHbMH | OK.4 JIP 18, JIP | I'pynnoBoe u CaMOCTOSTEIILHOE pelieHue




HOHATUSAMH O IUIOCKHX M
MPOCTPAaHCTBEHHBIX
TeOMEeTpUIECKUX (QHUrypax,
HX OCHOBHBIX CBOMCTBaX;
c(hOpMHPOBAHHOCTH
yYMEHHs pAaclo3HaBaTh Ha
yepTexax, MOAEIIX H B
peajbHOM MUpe
reomMerpuueckue Qurypsr;
NPUMEHEHHE  M3YYEHHBIX
CBOMCTB T'€OMETPUYECKUX
¢uryp u dopmyn s
peLIeHns] TeOMETPHYECKUX
3ajady W 3amad C
MPaKTHIECKAM
CoZIep>KaHNEM;

OK.09

19

reOMETPUYECKUX 3a7ad.
TectupoBanue

MaremaTtuueckuit OUKTAHT NunuBuayaneHas

CaMOCTOsTENIbHAs PaboTa MPEACTABICHUE PE3YJIbTATOB

MPAaKTUYCCKUX PadoT.

CdopMHupOBaHHOCTD
HpeJCTaBICHAN 0
mporeccax MU - ABICHHSAX,
UMEIOIUX BEPOSTHOCTHBIN
Xapaxrep, 0
CTaTUCTUYECKHUX
3aKOHOMEPHOCTAX B
pearbHOM MUpe, 00
OCHOBHBIX HMOHSATHUSIX
3JIEMEHTapHOI TEOpUH
BEPOSITHOCTEH; YMEHUH
HaxoJIuUTb M OLICHUBATb
BEPOSATHOCTH HACTYIICHHS
COOBITHI B TPOCTEHIINX
MPAaKTUYECKUX CUTYaIUsIX
u OCHOBHBIE
XapaKTePUCTHKH
CIIy4yalHbIX BEJIUYMH;

OK.04
OK.09

JIP 13, JIP
14, JIP 18

['pynnoBoe u caMOCTOSTENBHOE pEUIEHHE 3aJad o

Teopuu BEpOATHOCTEN U MATEMATUYECKONW CTATUCTHKE.
TectupoBanue

MaremaTnueckuid IUKTaHT MHIuBUyanbHas

caMoCTOsATeNbHAs paboTa MpeCTaBICHNE Pe3yIbTaTOB

MPAaKTUIECKUX PadoT

Bnanenune HaBBIKAMH
HCITOJB30BAHUSI  TOTOBBIX
KOMITBIOTEPHBIX IpOrpaMm
MIpU pPEILIeHUH 3a1a4

OK.05

JIP18, JIP
19, JIP 20

INonck n aHamM3 HHPOPMAIIUH TI0 PA3TIMYHBIM pa3ieaMm
MareMaTUKu B ceTu MHTepHeT W Ha JApYTHX
3JIEKTPOHHBIX HOCUTEILIX.

TectupoBanue
MaremaTuueckui JIUKTaHT WHpuBuayanbHast
CaMOCTOATENbHASL Pab0OTa MPEACTABICHUE PE3yIbTaTOB
IPaKTHYECKUX padoT




