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1.IMMACIIOPT PABOUYEM ITPOI' PAMMBbBI YUEBHOM JTUCIUILIUHBI
OY1.04 MATEMATHUKA

1.1. Ob6nacTh NpUMeHeHHus padoyeil MporpaMmbl

[Tporpamma oOmIeo0pa3oBaTebHON yueOHON aucnuiuinHa «MaremaTtuka» IMpeaHa3HadYeHa
JUISL M3y4eHHs] MareMaTHKd B MpoQecCHOHalIbHBIX oOpa3oBarenbHbiX opranuzanuax CIIO,
peam3ylonmx 00pa30BaTeNIbHYI0 MPOrpaMMy CpeIHero ooOmero oOpa3oBaHHS B Mpeaenax
OCBOEHHUs OCHOBHOU mpodeccronanbHoii obpaszoBarenpHO mporpammbel CITIO (OITOIT CITIO) Ha
0a3e 0OCHOBHOTO 0011eT0 00pa30BaHuUs MPU NOATOTOBKE CIEUAIMCTOB cpeaHero 3BeHa. [IporpamMma
pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero oOpa3oBaHUs, MPEABIBIAEMBIX K
CTPYKTYpE, COIEPKAHHIO M pPe3ylbTaTaM OCBOCHHUS Y4eOHOM IUCUUIUTMHBI «Maremaruka», ¢
yuetoM IIpumepHOl OCHOBHOW 00pa3zoBaTeIbHOW MPOTrpamMMbl CpelHero oOuiero oOpa3oBaHUS,
o00peHHON pemieHneM (enepanbHOr0  y4eOHO-METOMUYECKOTO OOBEIMHEHUs M0 00IemMy
obpazoBanuio (rmporokoi oT 28 utoHs 2016 . Ne 2/16-3) u yrouneHuit HayuHo-meTogmveckum
coBeroM llentpa mpodeccronanpHoro obpaszoBanusi U cucrem kBanuduranuii GIAY «DHUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Tpu peanusanuu nporpaMmMbl 0011e00pa3zoBaTeIbHON yueOHON AUCUUIINHBL «MaTemMaTuka»
MOTYT OBITh HCIOJB30BaHbl PazUYHbIE 00pa30BaTEIbHBIC TEXHOJIOTMH, B TOM YHCIE DJIEMEHTHI
JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUMN, HIEKTPOHHOTO O0YUYEHUSI.

1.2. MecTo y4eOHO# TUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKHU CHENHAINCTOB
cpenHero 3BeHa: yuyeOHas jguciuruinHa «Marematuka» — BXOOUT B COCTaB  OOHIMX
0011eo0pa3oBaTebHBIX yYEOHBIX IUCHHILIMH, (OPMUPYEMBIX M3 O0S3aTENbHBIX IPEIMETHBIX
obnacreit ®I'OC cpemnero obmiero obpaszoBanus, s crnenuansHocTeit CIIO rymanutapHOro
npoduist mpodheCCUOHATLHOTO 00pa30BaHUS.

1.3. Henn u 3agaum y4yeOHO# AMCHMIUIMHBI — TPeOOBaHHMS K Pe3yJbTaTaM OCBOEHUsI
Y4eOHOM IMCUMILINHBI:

Copeprkanue nporpammbl «MaTeMaTHKay HAIpaBlIeHO Ha JTOCTKEHUE CISYIOMUX Hee:

- obecrieueHre CcGHOPMUPOBAHHOCTH TMPEJICTABICHUM O COIHMANBHBIX, KYIBTYPHBIX
HCTOPHUYCCKHUX q)aKTOan CTAaHOBJICHUS MaT€MaTUKU,

- obecrieueHre cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO W MaTeMaTH4eCcKOTro
MBIIIJIICHUA,

- obecrieueHre cPOPMUPOBAHHOCTA YMEHHI NMPUMEHSTH MOTYYCHHbIE 3HAHUS NP PEIICHUU
PAa3IMYHBIX 3a4a4;

- obecrieueHne CcGOPMUPOBAHHOCTH TMPEJCTABICHUA O MareMaTHKe KaK 4YacTH
00111e4eI0BEYECKOM KYIBTYPhI, YHUBEPCATIHHOM S3bIKE HAYKH, TTO3BOJISIIOIIEM OMUCHIBATh U U3y4aTh
peabHbIe MPOLECCHI U SIBJICHUS.

OcBoeHue conepkaHus y4eOHOW AUCHUIUIMHBI «MaremaTrka» 00eCreunBaeT J0CTHKEHUE
oOyyaromnuiicsiaMu CIenyox pe3yibmamos.

JUYHOCHIHBIX

- c(OpMHUPOBAHHOCTH TMPEICTABICHUA O MareMaTHKe KAaK YHUBEPCAIBLHOM S3bIKE HAYKH,
CpEACTBC MOACIUPOBAHUA SIBIICHUH U MMpOoLECCOB, UACAX U METOAAX MATCMATUKU;

- [OHMMaHHME 3HAUUMOCTH MAaTE€MaTUKU [JJIsi  HAyYHO-TEXHHUYECKOTO  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHMSI K MaréMaTHKe KaK K 4acTh OOIIeYes0OBEeUEeCKON KyIbTypbl yepes
3HAKOMCTBO C UCTOpUEN Pa3BUTHS MaT€MaTUKH, 3BOIIOLUEN MaTeMaTHYECKUX UICH;

- Pa3BUTUC JTOTUYCCKOIO MBIINUJICHUA, ITPOCTPAHCTBEHHOI'O B006pa)KGHI/ISI, aJ'Il"OpI/ITMI/ILIeCKOI\/'I
KYJABTYpbI, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HeoOxomumMoM Jutst Oymyiied rnpodeccuoHanbHON
JEeSITeIbHOCTH, JUTsl POJODKEHNS 00pa30BaHMsI U CaMO0Opa30BaHus;

- OBJIaJICHWE MATeMaTHYECKUMHU 3HAHUSAMU U YMEHHUSIMH, HEOOXOIUMBIMU B TOBCEIHEBHOM
JKH3HHU, JJIsA OCBOCHUA CMEXKHBIX CCTCCTBCHHO-HAYYHBIX JOUCHUIIIINH n AUCIIUITIINH



npoeCCUOHAILHOTO IUKJIA, Ui TOJy4deHus oOpa3oBaHMs B 0OO0JacTiX, He TpeOyIommx
yIITYyOJIGHHON MaTeMaTu4eCcKol MOJTOTOBKY;

- TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, Ha
HPOTSKEHUU BCEH JKU3HU; CO3HATENIBHOE OTHOIIEHUE K HENIPEPBIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCTENHOW MpodeCcCHOHaTbHOM U OOIIIECTBEHHOH JIeITeTLHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOATEJBHOM TBOPYECKOH W  OTBETCTBEHHOM
JESTENIbHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHONH paboTe, COTPYJHMYECTBY CO CBEpCTHHKaMHU B
00pa3oBarenbHOM, OOIIECTBEHHO MOJE3HOW, Yy4eOHO-HCCIE0BATEIbCKOM, MPOSKTHONM M APYrHX
BUJAX JI€ATEIIbHOCTH;

- OTHOILICHHE K MPOPECCHOHATBLHON AEATEIBHOCTH KaK BOSMOXKHOCTH y4YacTUsl B pPEIICHUHU
JIMYHBIX, O0IIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOILEHALIMOHAIBHBIX ITPOOIEM;

MemanpeomMemHulx:

— YMEHHME CaMOCTOATENBHO ONPEAEATh ILEeNu JeATEIbHOCTH M COCTaBIATh IUIAHBI
JESTEIBHOCTH; CAMOCTOSITEIILHO OCYILIECTBIISITh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH JIEATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYpPChl JJIsl JOCTM)KEHHUS IMOCTaBJICHHBIX LeNed U pean3aluu
IUTAaHOB JIESTEILHOCTH; BRIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaIUsX;

— YMEHHME MPOAYKTHMBHO OOLIaThCS M B3aMMOJCHCTBOBaTH B MpOLIECCE COBMECTHOU
JeSITeTbHOCTH, YYUTHIBATh MO3HMIUHU JIPYTUX YYACTHHKOB JIESATEIBHOCTH, YPPEKTHBHO pa3zpemiarb
KOH()JIMKTHI,

— BIAJCHME HaBbIKAMU I103HABATEJIbHOW, Y4EOHO-UCCIIEOBATEIbCKON M IMPOEKTHOU
JeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus IpooieM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOATEIbHOMY
MIOMCKY METO/IOB PELIEHUS IPAKTUYECKUX 3aJ1ay, IPUMEHEHHIO Pa3IMYHbIX METOJIOB [T03HAHUS;

— TOTOBHOCTb M CIOCOOHOCTb K CaMOCTOATENbHOM HH(OpMalMOHHO-TI03HABATEIbHOMN
JIESITEIbHOCTH, BKJIIOYash YMEHHE OpPHUEHTUPOBAThCS B PA3IMYHbIX HCTOYHHMKAX HH(POpPMALIUU,
KPUTUYECKH OLICHUBaTb M HWHTEPHPETHPOBATH HHGPOPMALMIO, IOJYy4aeMyK M3 pPa3JIM4YHbIX
HCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMHU CPEICTBAMU: YMEHHUE SICHO, JOTMYHO U TOYHO M3J1ararb CBOK TOUKY
3peHus, UCIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEJICTBA;

— BJIQJICHUE HABBIKAMU I103HABATEJIbHOM pediekcuu Kak 0CO3HaHMs COBEpIIaeMbIX JeHCTBUI
Y MBICIUTENIBHBIX MPOIIECCOB, UX PE3YJAbTaTOB U OCHOBAaHUM, I'PAHUL] CBOETO 3HAHUS M HE3HaHMS,
HOBBIX IIO3HABATEIbHBIX 33]]a4 U CPEACTB AJIS UX JOCTHXKEHHUS;

— LEJIeYCTPEMJICHHOCTh B MOMCKAaX W MPUHATUU PELICHUH, COOOpa3UTENbHOCTh U UHTYULIUS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX IPEICTaBICHUH; CHOCOOHOCTh BOCIPHUHMMATh KpacoTy U
TapMOHMIO MHPA;

npeomemmuulx:

— c¢(OpMHUPOBAHHOCTH MPEICTABICHUIN O MaTeMaTUKE KaK YaCTH MUPOBOM KYIBTYPbl U MECTE
MareMaTuKd B COBPEMEHHON NMBMJIM3AlMU, CIIOCOOAaX OMMCAHUsS SIBIEHUHM peaJbHOro Mupa Ha
MaTeMaTH4eCKOM S3BIKE;

— c(opMUPOBAHHOCTb MPEJICTABIEHUH O MareMaTH4YeCKMX MOHATHSAX KaK BaKHEMIIMX
MaTeMaTH4YeCKUX MOJENSAX, MO3BOJISIIOIIMX OMMCHIBaTh U M3Y4aThb pa3Hble MPOILECCHl U SBICHUS;
NOHMMAaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MIOCTPOECHUS MaTEMATHUECKUX TEOPHUIL;

— BJIaJIeHUE METOAAMM JI0KA3aTeJIbCTB M QJITOPUTMOB PpEUICHHS, YMEHUE UX HPUMEHSATb,
IIPOBOJIUTH J0KAa3aTeNbHbIE PACCYXKICHUS B XO/I€ PELLIEHUS 3a/ay;

— BIaJE€HUE CTaHJAPTHBIMH MpPHEMaMU pEHICHHUsS PalUOHAIBHBIX W HPPALHUOHAJIBHBIX,
MIOKa3aTeJbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM M HEPABEHCTB, MX CHUCTEM;
MCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM, B TOM YHUCIE I MOMCKAa MyTH PEIICHUs U
WITIOCTPAIMK PELICHUs ypaBHEHUI U HEPABEHCTB;

— ¢(hOpMHUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBHBIX MOHATUSX MaTeMaTHYE€CKOTO aHajau3a U
UX CBOWCTBax, BJaJIeHHE YMEHHEM XapaKTepu30BaTh IMoBeAeHUE (YHKUIMH, HCIOIb30BAHUE
MOJTyYEHHBIX 3HAHUI JIJIs1 ONMCAHUS U aHAJIM3a PeasibHbIX 3aBUCUMOCTEN;



— BJIAJICHUE OCHOBHBIMHU MOHATHSAMHM O IUIOCKUX U INPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢burypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTh YMEHHS PACIIO3HABaTh I'€OMETPUUECKHE
¢urypel Ha deprexax, MOJCNAX U B pPEATbHOM MHUpPE; NPUMEHEHHE W3YyYCHHBIX CBOMCTB
reoMeTpUYecKux GUryp u Gopmyi Ijs pelieHHusl TeOMETPUYECKUX 3a/1a4 U 3334 C MPAKTUYECKUM
COJIEpKaHUEM;

— ¢(hOpMHUPOBAHHOCTH MPEACTABIECHUIN O MpoIleccax U SIBICHUSX, UMEIOLINX BEPOSTHOCTHBII
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJbHOM MHpE, OCHOBHBIX IOHATHSX
3JIEMEHTApPHOW TEOPHUH BEPOATHOCTEH; YMEHUN HAXOAWTh M OLEHHUBATh BEPOSTHOCTH HACTYILICHUS
COOBITUIM B MNPOCTEUIIUX MPAKTUYECKUX CUTYallUsIX UM OCHOBHBIE XapaKTEPUCTHKHU CIydailHBIX
BEJINYMH;

— BJIQJICHUE HAaBBIKAMHU HCIIOJb30BaHMUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTpamMM IpU PELICHUU
3azad.

1.4. PexoMeHayeMoe KOJIHYECTBO YaCOB HAa OCBOeHHe padoueii mporpamMmbl y4eOHOI
AUCUMIITUHBI:

MaxkcumanbHol y4eOHOI Harpy3ku oOydatomierocs — 174 aca, B TOM 4ucie:

00s13aTeIbHON ayTUTOPHOH y4eOHOM Harpy3ku oOydatomierocs: — 156 gacos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JJUCIUILIAHBI

2.1. O0beM y4eOHO#H JUCHUNJIMHBI U BHAbI Y4eOHOH padoThl

By yaeOHOM paboThI O06beM yacoB

MakcumanbHas yueOHas Harpy3Ka (Bcero) 174
O6si3aTesIbHasI Ay IUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 156

B TOM 4YHCJI€E:

TEOPETUIECCKOE OOYICHHE 48
MIPAKTUYECKHUE 3aHATUS 108
[Tpomexyrounas arrectanus — B ¢opme auddepeHIrpoBaHHOrO 3a4era B 1 18
CEMECTpe, FIK3aMEHa BO 2 CEMECTpe




2.2. TeMaTu4eckuii MJIaH U cofiep:kaHue YUeOHOI TN CIMIIMHBI

HawnmenoBanue pasnenos u Conep:kanue yueOHOTO MaTepHaa, MPakTHUECKUE 3aHATHS, CAMOCTOSITEIbHAs paboTa 00yJaIoINXCs O6bem YpoBeHb
TeM 4acoB OCBOCHUS
1 2 3 4
1 cemecTp
Beenenne Conep:xanne yueOHOro MaTepuaJa 2 1
Jlekuum, TeopeTndecKue 3aHATUSA 2
Marematuka B HayKe, TEXHUKE, SKOHOMHKE, HH(OPMALMOHHBIX TEXHONOTUSX U TMPaKTUYECKOU 5
JIearenbHoCTH. Llenu u 3anaun n3ydeHuss MaTeMaTHKY Ipu ocBoeHuu cnenuansHocreid CI10.
Pasnen 1. Aareopa
Tema 1.1. Pazputue Conep:xanne yueOHOro MatepuaJia 4 1,2
MIOHSTHSA O YHUCIIE Jlekuum, TeopeTndecKkue 3aHATHS 2
1. Llensie W panuoHanbHble uncna. JledcrBurenbHble uncna. [IpubOiamKeHHbIE BBIYUCICHHUS. 9
KoMmmuiekcHbIe uncia.
IIpakTHYecKue 3aHATHS. 2
1. Apudmernueckue AeUcTBUs Hal unciamMu. HaxoxaeHue npuOIKeHHBIX 3HAYCHUH BEIMYMH 2
Tema 1.2. Kophu, crenern, | Conepkanne y4eGHOr0 MaTepuaia 14 1,2
JorapuQmbl Jlekuum, TeopeTHdecKHe 3aHATHS 4
1. Kopuun u crenenn. KopHM HaTypanbHOW CTENEHM M3 4YHCIa W UX cBoWcTBa. CTenmeHu c
[pallMOHANBbHBIMM TIOKa3aTeNsIMU, WX cBoiicTBa. CTemeHW C AEWCTBUTENBHBIMH MOKazaTensMu. CBOHCTBa 5
CTETIeHHU C IEHCTBUTEIHHBIM TIOKa3aTeIeM.
2. Jlorapupm. Jlorapupm uucna. OcHOBHOE jorapuMUUEcKoe TOXIECTBO. JlecaTHUHBIE U
HartypanbHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. [lepexoq K HOBOMY OCHOBaHHIO.
[MpeoOpazoBanue anreOpanmyecKuxX BbeIpakeHHH. [IpeoOpa3zoBaHNe pPalMOHANBHBIX, HPPAIMOHATBHBIX 5
CTETICHHBIX, IOKA3aTEJIbHBIX U JIOrapu(MHUUECKUX BBIPAKEHUH.
IpakTnyeckue 3aHsITHA. 10
1. ApudmMeTryecKkue NeHCTBUS HAJ| YMCIIAMH, HAXOXKJICHHUE NPUOIMKCHHBIX 3HAYEHUH BEIHYMH U
MOTPENIHOCTEH BBIYHMCICHUH (A0CONMIOTHOW W OTHOCUTENbHOH), CpaBHEHHE YHWCIIOBBIX BhIPOKEHHM. 2
Brlunicnenme u cpaBHeHUE KOpHEH. BrinmonHEHE pacyeToB ¢ pajinKagaMH.
2. [IpeoOpazoBanue anreOpanvecKux BBIPAXKECHUH. [IpeobpaszoBanue panMoHaIbHBIX,
UppAlMOHATBHBIX ~ CTENECHHBIX, TMOKa3aTeJbHBIX ©  JorapuMuueckux BblpakeHHH. Pemenne
UppauroHalbHBIX ypaBHeHHH. CpaBHeHue creneHeil. [IpeoOpa3oBaHusi BBIpaKEHUH, COOEPIKALIMX 2
CTENeHH. Pelienue noka3zaTeabHbIX YPaBHEHUN.
3. Haxoxnenne 3HaueHwid Jorapudma 1Mo MPOU3BOIBHOMY OCHOBaHHIO. Ilepexos OT OmHOro 2

OCHOBaHUs K Jipyromy. Berauciienue u cpaBHenue siorapudmoB. JlorapudmMupoBanrie u NOTEHIIMPOBAHUE




BeIpakeHUH. [IprOnmkeHHble BHIYMCICHHUS U PELICHUs MPHUKIAAHBIX 3a1ad. Perenue morapudMudecKux
YpaBHEHUI.

4, Pemenne npuknaaHeIx 3a1ay.

5. [IpoBepounas pabora no Teme «KopHu, crenenu, Jorapudmony

NN

Pazgen 2. OCHOBBI TPHTOHOMETPHH

Tema 2.1. OcHOBHEIE
[MOHATUSA

Conep:kanne y4e0HOro MaTepuasa

1,2

.JIemmn, TCOPETUYCCKHUEC 3AHATUSA

1. UucnoBast okpykHOCTh. Panuannast mepa yra. BpamjarensHoe neuxenue. Paguannas mepa yria.
BpamarensHoe npmkenne. CHHYC, KOCHHYC, TAHI'€HC M KOTAHT€HC YUCIIa.

IIpakTHyeckue 3aHATHSA.

1. PannanHBII METOR U3MEPEHUS YINIOB BPALCHUSI U CBSI3b C TPaJyCHON MEPOH.
2. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YHCa.

Tema 2.2. OCHOBHEIE
TPUTOHOMETPUICCKIIE
TOXKIIECTBA

Coaep:kanue y4e0HOro MaTepuaJia

.JIeKlII/Il/I, TCOPECTUICCKHUE 3AHATHUA

1. ®opmynsl npuBeaeHus. Dopmynel crioxenus. @opmynsl yaBoeHus. @opMyiibl IOJIOBHHHOTO YT,
2. OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECCTBRA.

NI IERDNDNER N (MDD

Tema 2.3.
IIpeoOpazoBanus
MPOCTEUIINX
TPUTOHOMETPUIECKHIX
BBIPKEHUN

Conepskanue yueOHOro MarepuaJjia

1,2

.JIeKlII/Il/I, TCOPECTUICCKHUEC 3AHATHUSA

1. [IpeobOpazoBanne CyMMBbI TPUTOHOMETPUYECKHUX (DYHKIUA B MPOW3BEACHUE U IMPOU3BEACHUS B
cymmy. BelpaxkeHue TpUroHOMETpHYECKUX QYHKIMN Yepe3 TAHTeHC MOJOBUHHOTO apryMEHTa.

IIpakTH4yecKkue 3aHATHS.

1. DopMynbl CIOKEHHS, YIBOEHHS, IMpeoOpa3oBaHWE CYMMbl TPUIOHOMETPHUYECKHX (QYHKIMHA B
npoussegenue. [IpeobpazoBanne Npor3BeACHUS] TPUTOHOMETPHUECKUX DYHKITHIA B CYMMY.

B BN INOIN

Tema 2.4.
TpuroHoMeTpuueckue
ypaBHEHUS U HEPABCHCTBA

Coaep:xkaHne y4eGHOro MaTepuasa

[N
o

1,2

.JIeKlII/II/I, TCOPETUYCCKHUEC 3AHATUSA

N

1. [Ipocreiimue  TpUroHOMEeTpHUUECKHWe  ypaBHeHMsA.  lIpocreiliie  TPUTOHOMETPHUYECKHE
HepaBeHcTBa. (OOpaTHble TPUTOHOMETpUYEcKHe (QYHKIUH. ApPKCHUHYC, apKKOCHHYC, apKTaHIeHC,
ApPKKOTaHTEHC.

IIpakTH4eckue 3aHATHS.

1. Apxcunyc. Pemenne ypaBHeHUs cosx=a. ApKKocuHyc. PemeHue ypaBHeHHs sinx=a. PemieHue
ypaBHEHUH tgx=a, ctgx=a.

2. Tpuronomerpuieckue ypaBHeHuUs. TpUTOHOMETPHUYECKNE HEPABEHCTBA.

3. IIpocTeiine cucTeMbl TPUTOHOMETPUYECKUX YPAaBHEHUM

4. [IpoBepounas pabota 1o Teme «OCHOBBI TPUTOHOMETPUIY

NN

Pasnes 3. ®yHKIUM, MX CBOHCTBAa H rpaduKH

9




Tema 3.1. Oynxnuu, ux | Cogep:kaHue yueGHOro MaTepuaja 8 1,2
CBOFICTBA M rpauky Jlekumu, TeopeTHyecKue 3aHATUS 2
1. YucnoBast ¢yHKOust U cnocoObl e€ 3amaHus. CpolictBa QyHKimiA. OO0JacTe ompeneneHus M
MHO)KECTBO ~ 3HaueHMH  (QyHKUUH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OrPaHHMYCHHOCTH,
HNEePHOANYHOCTE. [IpoMeXyTKH BO3pacTaHUsl U yObIBaHUS, HANOONbIEe U HAUMEHbIIEE 3HAYCHUS, TOUKU 5
akcTpemyma. [loctpoenue rpadukoB QyHKIuA. Apudpmerndeckue onepanuu Haa QyHkousamu. CroxHas
¢ynkuust  (komnosunusi). [lonsatme o HenpepwiBHOCTH (yHKuuu. OOpatHblie QyHKOuA. OOmacTb
ompezeneHns ¥ 00JIacTh 3HaYeHu oOparHoi dyrkimm. ['paduk oOpaTtHOM HyHKITHH.
IIpakTHYecKHe 3aHATHSI. 6
1. HUccnenoBanue ¢pynkuun. [loctpoenne u uyreHue rpagukoB GpyHKINH. 3
2. Oo6parnble QyHKIMHU U UX Tpadukn. [IpuMepbl 3aBUCMOCTEH MEXIly TIEpEMEHHBIMH B peaslbHBIX
HpoLEeCcCcax U3 CMEKHBIX TUCIUILIHH. 3
Tema 3.2. CreneHHble, Conep:xanne y4eGHOro MaTepuaia 14 1,2
[TOKa3aTCIIbHBIC, Jlekuuu, TeopeTHyecKre 3aHATHUS 4
norapudMuiecKkue 1 1. Onpenenenus GpyHKIHUIMA, UX CBOUCTBA U TPpadUKH. 9
TPUTOHOMETPUICCKUC 2. I[Ipeo6paszosanus rpaduxos. [lapamenbHblii IEpeHOC, CHMMETPHS OTHOCHTEIBHO 0CEH KOOPIMHAT 5
bynximn. Obparnbie ¥ CHMMETPHSI OTHOCUTEIHLHO Hadajla KOOPIMHAT, CHMMETPHUS OTHOCHTEIBHO MPAMOI y = X, PACTSHKEHHE U
TPUTOHOMETPHUHICCKUC C)KaTHe BIOJb OCEH KOOPIUHAT.
byHKIAN
IIpakTU4ecKkue 3aHATHS. 10
1. CaoiicTBa 1 TpaduKu CHHYyCa, KOCHHYCA. 2
2. CaoiicTBa 1 rpaduky TaHTeHCa U KOTaHI'€HCA. 2
3. O6paruble Tpuronomerpuueckre GyHkauu. Ilpeodpazosanus rpaduka ¢pynkuun. I'apmoHnveckre 2
KosebaHusl.
4. [NokazarenpHble, JorapudMudeckre QyHKIHH. 2
5. [IpoBepounas padora 1o reme «DyHKIIAN 2
2 CemecTp
Pa3znen 4. Hauasia MaTeMaTH4ecKoro anajin3a
Tema 4.1. Coaep:kanue y4e0HOro MaTepuasa 6 1,2
[MocnenoBarenbHOCTH Jlekuuu, TeopeTHyecKHe 3aHATUS 2
1. CrmocoOBl  3amaHWs W CBOMCTBA YHCIIOBBIX TOcienoBarenpHOCTe. IloHstne o mpexene
nociuenoBaTedbHOCTH. CylllecTBOBaHHE IIpeneia MOHOTOHHOH OrpaHHYEHHOH MOCIeI0BaTEeIbHOCTH. 5
Mpenen ¢dynkumu. CymMMHpOBaHHE IOCIIEIOBATENFHOCTEH. beckoHewHO YOBIBaromas reoMeTpuvecKas
HPOrPECCHs U €€ CyMMA.
IIpakTHYecKue 3aHATHS. 4
1. UYucnoBast ociie1oBaTeIbHOCTh, CIOCOOBI €€ 3a/1aHusl, BRIYMCICHUS YWICHOB IOCJIEA0BATEIbHOCTH. 2
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HpCI[eJ'I IOCJICA0BAaTCIBHOCTH.

2. [Ipenen ¢pyukumu B Touke. beckoHeUHO yObIBaroIIas TeOMETPUIECKas IPOrPECCHs. 2
Tema 4.2. [lpoussognas | CogepskaHue y4eOHOr0o MaTepHaJia 8 1,2
Jleknuu, TeopeTHUECKHE 3aHATHS 2
1. [IponsBoaHas QyHKIHMH, ee TEOMETpHUecKMd u ¢u3nueckuil cMmbici. [Ipow3BomHBIE CYMMBI, 5
Pa3sHOCTH, NPOU3BEACHNUS, YacTHOTO. [Ipon3BOHBIE OCHOBHBIX 2I€MEHTAPHBIX QYHKIHH.
IIpakTHyeckune 3aHATHSA. 6
1. Haxoxxnenne npon3BogHbIx 1o tadnuile. [Ipasuna u popmynst auddepeHnpoBaHus. 2
2. VYpaBHeHHne KacarenbHOW K rpaduky ¢yHkumu. Haxoknenue HamOONbIIETo, HAWMEHBIIETO 2
3HAUEHHS U SKCTPEMaNIbHBIX 3HaYeHUH QyHKIMU. MccnenoBanue QyHKINU ¢ TOMOLIBIO TPOU3BOAHOM.
3. Haxoxnenne HamOoONbIIero, HaWMMEHBLIETO 3HAYEHUS M OKCTPEMAaJbHBIX 3HAYCHUH (QYHKIHH.
HccnenoBanue GyHKIMHU ¢ TOMOIIBIO TPOU3BOIHOM.
2
Tema 4.3. IlepooOpasnas. | Coneprkanue y4edGHOro MaTepualia 4 1,2
Wnrerpan u ero Jlekuuu, TeopeTHuecKue 3aHATUS 2
MpUMEHEHUE 1. [lepBooOpaznas. Tabmuna mnepBooOpasHeix. Murerpan. IloHsTHE ompenesieHHOTO HHTErpaa. 5
[Tpumepsl TpUMEHEHUs] HHTETpajia B (GU3UKE U TEOMETPHH.
IIpakTHYecKue 3aHATHSI. 2
1. Haxoxxnenne mepBooOpasnoii. Haxoxnenne ompenenenHoro uHTerpana. @opmyna Herorona—
JleitOnuna. [lnomaas KpuBONIMHEHHOW Tpanenuu. Beraucienue miomianed miockux ¢uryp. [Iposepounast 2
pabota «IIpon3BojHast U HHTETrpaID)
Pasnes S. YpaBHeHHsI M HEPaBEHCTBa
Tema 5.1. YpaBHenus u | Coep:kanne yueOHOTo MaTepuaJa 8 1,2
CHCTEMBbI YPaBHEHHH. Jleknuu, TeopeTHUECKHE 3aAHSATHS 4
Hepagencrsa u cucremsr | 1. VYpaBHEHHS W CHUCTEMbl ypaBHEHWH. PanmoHanbHBIE, HWppalMOHAIBHBIE, IOKAa3aTeNbHBIE H 2
HEPaBEHCTB C IBYMs TPUTOHOMETPHUYECKUE YpaBHEHUS W CUCTeMbl. PaBHOCHJIBHOCTH YpaBHEHHH, HEPaBEHCTB, CHCTEM.
NEePEMEHHBIMU OcHOBHBIE TIpHEMBI HX peUIeHUs (pa3oKeHHEe Ha MHOXKHUTEIHM, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, rpaduuecKrii MEeTox).
2. HepasencrBa. PanmonasnbHble, WppalMOHaJbHBIC, IOKa3aTelibHble HepaBeHcTBA. (OCHOBHBIC
npuemMbl MX pemeHus. Vcmonb3oBaHHWE CBOWCTB M TpadukoB (YHKUMH NpU pEIIEHHMH YpPaBHEHUH MU
HepaBeHCTB. Merton uHTepBajoB. M300paxkeHne Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA DEIICHUI
YpaBHEHUH M HEPABEHCTB C JBYMS IEPEMEHHBIMU M UX CHCTEM. 2
IMpakTHyeckue 3aHATHSA. 4
1. Kopan ypaBuenuii. PaBHOcunbHOCTH ypaBHenuid. llpeoOpaszoBanue ypaBHeHuil. OCHOBHBIE
NpUEMBI pelieHNs ypaBHEHUH. 4
2. Pemenne cucrem ypaBHEHHIA.
3. Hcnonp3oBaHne cBOMCTB M rpaMKoB (PyHKUMH JUIsI pELIEHHUs] CUCTEM YPaBHEHUH

11




Peuienue nepaBeHCTB.

Pemienue cucreM HepaBEeHCTB.

Hcnonbs3oBanue CBOWCTB U rpadMKOB (DYHKIIUH JIJIsl PEIICHUS CUCTEM HEPaBEHCTR.
[TpoBepounas pabora «YpaBHEHHS U HEPABESHCTBA»

No ok

Pa3znen 6. KomOumHaTopuka, CTAaTHCTHKA M TEOPHUsI BEPOSITHOCTEH

Tema 6.1. DneMeHTHI Conep:kanne y4e0HOro MaTepuasia 6 1,2
KOMOMHATOPUKHU Jlekuum, TeopeTnyecKue 3aHATUS 2
1. HUctopus pa3BuTusi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEN U CTATUCTUKU M MX POJIb B Pa3IMYHBIX
cdepax yenoBeuecKol KH3HeAesATeNbHOCTH. OCHOBHBIE TIOHSATHS KOMOWHAaTopuku. PemieHue 3agad Ha 2
nepebop BapuantoB. @Popmyna OwxHoma Hproronma. CBoiicTBa OWHOMHAIBHBIX KOI(D(DHUIIMEHTOB.
TpeyronsHuk [Tackais.
IMpakTuyeckue 3aHsTHA.
1. Pemenne koMOWHATOpHBIX 3a7ad Ha TMEPECTaHOBKU. PemeHne KOMOWHATOPHBIX 3a4a4 Ha 2
COYETaHUs.
2. Pemrenne xomMOuHAaTOpHBIX 3ajad Ha pasMemeHus. bunom Hprorona m Tpeyrompauk Ilackass. 2
ITpuknagHsle 3a1a4H.
Tema 6.2. DnemeHTHI Conep:kanne yueGHOro MaTepuaa 4 1,2
TEOPHH BEPOATHOCTEH Jlekuum, TeopeTHyecKHe 3aHATHS 2
1. CoObITHE, BEpOSITHOCTH COOBITHS, CIOKEHHE W YMHOXEeHHE BeposiTHocTed. [loHstne o
HE3aBUCHMOCTHU COOBITHH. )
2. JuckpetHas ciydaiiHas BEJMYMHA, 3aKOH €€ pachpeaeieHus. YuciIoBble XapaKTEepUCTHKU
JIUCKPETHOM ciy4aitHoi BenuunHEL. [loHSITHE 0 3aKOHE OOIBIINX YHCEI.
IpakTHyeckue 3aHATHA. 2
1. Kiaccuueckoe ompeneieHue BEpOSTHOCTH, CBOMCTBa BeposTHOcTe. Teopema o cymme 2
BepoaTHOCTeH. Brruncnenue BepostHocTel. [lpuknannele 3agayun.
Tema 6.3. D1eMeHTEI Copep:kanne yueOHOro MaTepuaJia 8 1,2
MaTeMaTU4eCKON Jleknuu, TeopeTHYeCKHE 3aHATHS 2
CTaTUCTHUKH 1. [IpencraBnenue naHHBIX (TaONUIBI, OUarpaMmbl, rpaduKd), TEHepalbHas COBOKYITHOCTB, 5
BBIOOpKa, cpeHee apudmernyeckoe, Menuana. [loHsTue o 3a1ayax MaTeMaTHYECKOW CTATUCTUKH.
IIpakTHYecKHe 3aHATHSL. 6
1. Penrenme npakTHueckux 3a1a4 ¢ MPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB. 4
2. [IpoBepounast paboTa «IJIEMEHTH KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH M MaTeMaTH4ecKon
CTaTUCTUKW. 2
Pasgen 7. 'eomeTpus
Tema 7.1. [Ipsimble u Conep:xanme yue0OHOTro MaTepuaJa 16 1,2
IUIOCKOCTH B IPOCTpPaHCTBE | Jlekuuu, TeopeTHdecKue 3aHATHS 2
1. B3anMHoe pacronokeHne JByX MPIMBIX B IpocTpancTie. [lapamienbHoCcTh NPSIMON U TIOCKOCTH. 2
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[lapannensHOCTh mIOCKOCTEH. [lepmeHauKymsipHOCTH mpsAMOM M MIOcKocTH. llepneHmukymssp u
HaKJIIOHHas. Yroia MexAy HOpsAMOM M IUIOCKOCThIO. JIBYrpaHHBIA yroi. Yroin MexAy IUIOCKOCTSIMU.
IlepnieH UKYIIpHOCTh ABYX MJIOCKOCTEH.

IpakTHYeCKHe 3aHATHSIL. 14

1. [Ipu3Haky B3aMMHOTO PACIIONIOKEHHUS TPSMBIX. YTOJI MEKAY MPSIMBIMH. 2

2. B3anMHOe pacrnosiokeHue MpsIMbIX M IUIOCKOCTEH. [leprneHauKynsp ¥ HakJIOHHAs K IUIOCKOCTH. 2

Yron Mexty NpsiMoi U MIIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOIOKEHUH MIPSIMOM M MIIOCKOCTH.

3. Teopema o Tpex NepHeHIUKyIsIpax.

4, [Ipu3Haku U cBOWCTBA MapaIEAbHbIX U NEPICHAUKYASIPHBIX TUIOCKOCTEM. 2

5. PaccTostHue oT TOUKH J0 IMIOCKOCTH, OT IPSIMOH J0 MIOCKOCTH. 2

6. PaccrossHue  Mexay — IUIOCKOCTSMH,  MEXKIY  CKPCIIMBAIOIIMMHCS  IPSMBIMH,  MEXKIY 2

MIPOU3BONIHBIMH (DUTYpPaMH B IPOCTPAHCTBE. 2

7. [TapannensHOE MPOEKTHUPOBAHME M €TO CBOWMCTBA. B3anMHOe pacnonokeHue MpoCTPaHCTBEHHBIX

buryp.

2
Tema 7.2. Conep:xanne yueGHOro MaTepuaa 18 1,2

MhHuororpannuku. Tenan | Jlekuuu, TeopeTHYECKHE 3aHATHS 4

IIOBEPXHOCTH BpallleHusd. | 1. Bepmmnbl, pebpa, rpanu mHororpanHuka. Ilpusma. [lpsimas npusma. IlpaBuibHas mnpu3ma.

H3smepenns B reoMeTpurt | CUMMETPHSI, CEYEHHS B 00BEM IIPU3MBIL.
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2. [Napamnenenunen. Ky6. Cummerpusi, ce4eHUs U 00beM Mmapauiesenumena.

3. [Mupamuna. IlpaBunpHas nupaMuzpa. YcedueHHas nupamuzaa. Terpasap. Cummerpusi, ceyeHHs U

00BeM MUPAMHUIBL.

4, IIpeacraBieHne O MpaBHIBHBIX MHOTOTPAHHHUKAaX (TeTpasiape, KyOe, OKTasape, HOAEKaIpe U 2

HKOCadpe).

IpakTHYeCKHE 3aHATHS. 14

1. [TocTpoenne n306pakeHnit pa3TUIHBIX BUOB MHOTOIpPaHHUKOB. [locTpoeHue ceuenuii, pa3BepTok 2

MHOTOrpaHHHUKOB. [lnomans moBepXHOCTH.

2. Bunasl cummertpuii B npoctpancTBe. CUMMETPHS TEJl BPAIIEHUS] © MHOTOTPaHHHUKOB. 2

3. Hunuaap u koHyc. YceueHHbli konyc. OCHOBaHHUE, BBICOTA, OOKOBas MOBEPXHOCTh, 00pa3yomas, 2

pa3BepTka. OceBble CEUEHUS U CEUEHNs, TapaielIbHbIe OCHOBAHUIO.

4, [ap u cdepa, nx ceuenus. KacarenbHas miuockocTs K chepe. 2

5. Borurcnenue IuomaaM MOBEPXHOCTEH IMMJIMHApPAa W KOHyca. BeluuciieHue oObema Imapa M 2

TI0MATu ChEPHI.

6. Brruncienue miomanaei 1 00beMOB. 2

7. [Togo6ue Ten. OTHOmEHHS IIIONIAIel MOBEPXHOCTEH B 00BEMOB MOIOOHBIX Tel 2

Tema 7.3. Koopnunatel 1 | Coep:kaHue yue0HOro MaTepuaja 12 1,2

BEKTOPBI Jlekuuu, TeopeTHyeCKHE 3aHATHS 4




1. [IpsmoyronbHas (iekapToBa) CUCTEMa KOOPAWHAT B TIpOocTpaHcTBe. DopMyna pacCTOSHUS MEXKITY
IByMsi Toukamu. Bekropel. Momyns BekTopa. PaBeHCTBO BekTOpoB. ClioXXKeHHE BEKTOPOB. YMHOXXEHHE
BEKTOpa Ha 4uCio. PaznoxxeHue BEKTOpa MO HAMPABICHUSIIM.

2. VYron mexnay npymsi Bektopamu. [Ipoexius BekTopa Ha och. Koopaunatel BexTopa. CkanspHoe
MPOM3BEICHHE BEKTOPOB. VCmonp30BaHWE KOOPAWHAT M BEKTOPOB NPH PEIICHUH MAaTeMaTHYeCKUX W

IPHUKJIATHBIX 3a/1a4. 2

IpakTHYeCKHe 3aHATHSL. 8

1. Bekropsl. [elictBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 2

2. YpaBHEHHE OKPYKHOCTH, Chepbl, MITOCKOCTH. 2

3. PaccrosiHne mexxay Toukamu. JleMcTBUSL ¢ BEKTOpaMHM, 3aJaHHBIMU KoopanHaTtamu. CKasipHOE 2

MIPOU3BEICHUE BEKTOPOB.

4, BekxropHoe ypaBHEHHE NPSIMOM M IUIOCKOCTH. MCnonp30BaHHME BEKTOPOB MIPH JOKA3aTEIbCTBE

TeopeM crepeomeTpuu. [IpoBepounas pabora «I eomeTpusi» 2
IIpome:xyTOUHAA aTTecTalsA 18

Bcero: 174

Jst XapakTepHCTHKH YPOBHS OCBOEHHS Y4€OHOI0 MaTepualla UCIOJb3YIOTCS CIEAYIONe 0003HaYeHHS:
1.03HaKOMUTENBHBIH (Y3HaBaHUE paHee H3YIeHHBIX 00BbEKTOB, CBOMCTB);

2.penpoyKTUBHBIH (BBIIOIHEHUE IEATEIBHOCTH 10 00pa3ily, HHCTPYKIIMH WIIH MOJ] PYKOBOACTBOM);
3.MpONYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIEHOE BBIMTOJTHEHUE JESITEBHOCTH, pellieHHE POOIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BHI0B y4e0HOI JeATeJIbHOCTH 00yYaroluxcs

Coneprxanue o0y4eHHs

XapaKkTepuCTHKa OCHOBHBIX BHJIOB YU€OHOM JeATEIbHOCTH
oOyyarorerocst (Ha ypoBHE Y4€OHBIX JACHCTBHIA)

BBenenue

— O3HakOMJIEHME C pOJIbI0 MaTeMaTHKU B HaykKe, TEXHUKE,
SKOHOMHKE, HH(DOPMALIMOHHBIX  TEXHOJOTHUAX M  IMPAKTUYECKOM
nesteabHOCTH. (O3HAaKOMJIEHWE C UEeIsIMH W 3a/ladaMyd  M3y4YeHUs
MareMaTtuku pu ocBoeHuu npodeccuit CIIO u cnenmanbsrocTerr CI10

AJITEBPA

Pa3zButHe nousiTus 0o
qyuciie

— Brimmonnenue apudmernyeckux ASHCTBUI HAJ YUCIaMHU, coveTas
YCTHBIE U TUCbMEHHBIE IPUEMBI.

— Haxoxnenue PUOITKEHHBIX 3HAYECHUU BEJIMYUH U
MOTPEUTHOCTEH  BBIUMCIACHUH  (aOCOMIOTHOW W OTHOCHUTEJIBHOMN);
CPaBHEHHE YHCIIOBBIX BBIPAXKEHUH.

— Haxoxnenue omuOOK B MpeoOpa3oBaHUAX M BBIYMCICHUSIX
(oTHOCHUTCS KO BCEM MYHKTAM MPOTPaMMBI)

KopHu, crenenn,
Jorapu(pmel

— O3HakOMJIEHHE C TOHATHEM KOpPHSI N-il CTENEHH, CBOICTBaMH
PaauKaIOB ¥ IPABUIIAMHM CPAaBHEHUS KOPHEM.

— DOopMyIMpOBAaHUE OINPEAEICHUS KOPHS M CBOWCTB KOPHEH.
Bbruncnenue ¥ CpaBHEHHE KOPHEW, BBIIOJHEHHE NPUKHUIKHA 3HAYCHUS
KOpHS.

— [IpeoOpa3oBaHue  4YUCIOBBIX U OYKBEHHBIX  BBIPAKCHMI,
COJIEpKalIuX pajnuKabl.

— BrimonHenue pacdyeroB 1o (opmylsiaM, COAEPXKALIUM pPaJIuKabl,
OCYILECTBIISAS HEOOXOIUMBIE I10/ICTAHOBKH U IIPE0Opa30BaHMsL.

— OnpeneneHue paBHOCUIBHOCTU BBIPAKEHUHW C  pajuKalaMH.
Pemenue nppanroHanbHbIX YpaBHEHHUI.

— O3HakOMJIEHME C TIOHSATHEM CTENEHUM C JCHCTBUTEIBHBIM
[IOKa3aTeseM.

— HaxoxneHue 3HaueHU CTENEHU, UCIIOJB3Ys MTPH HE0OXOIUMOCTH
MHCTPYMEHTAJIbHBIEC CPE/ICTBA.

— 3anucheiBaHUE KOPHS N-Ml CTENEHU B BUJE CTENEHHU C APOOHBIM
nokaszaTesieM U Hao00poT.

— @OopMyJIMpOBAaHHE CBOWCTB CTENEHEW. BpluncieHue cremneHe c
palMOHAIBHBIM  IIOKA3aTeJeM, BBINOJHEHWE NPUKHUIKK  3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

— [IpeoOpazoBaHrne  YUCIOBBIX M  OYKBEHHBIX  BBIpaXECHHI,
CoZepKalMX CTEIEeHM, NMPUMEHsS CBOMCTBA. PeleHne IokasaTenbHBIX
YPaBHEHHUH.

— O3HakoOMJIEHWE C TPUMEHEHHWEM KOPHEM W CTENeHell Ipu
BBIYMCIICHUM CPEHHUX, ACICHUN OTPE3Ka B «30JI0TOM ce4eHUn». Peienue
MIPUKJIAIHBIX 33/1a4 Ha CJIOKHBIE TPOLICHTHI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU I

— Beimonnenne  mpeoOpazoBaHMil  BBIpaXEHUH, MPUMEHEHHUE
(opMy1, CBA3aHHBIX CO CBOMCTBAMU CTETIEHEH U JTorapu(mMoB.

— Onpenencuue obusactu JOITYCTAMBIX 3HA4YECHUN
JorapuPpMUIEcKOro BBIPa)KECHUS. Pemenne Jorapu(pMUUECKUX
ypaBHEHUH

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIE IOHATHUSA

— W3ydyeHne paguaHHOrO METO/la U3MEPEHMSI YTJIOB BPALICHUS U UX
CBA3M C TIpaaycHOl Mepoil. HM3o0pakeHue yrioB BpalleHHUs Ha
OKPY>KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C ET0 PACIOJIOKEHHUEM.




dopMynHpoBaHUE OMPEACICHU TPUTOHOMETPUIECKUX (YHKIIHIA
JUISL YTJIOB TIOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJBHOTO TPEYrojbHUKA U
O6'b$ICH€HI/I€ HUX B3aUMOCBA3HU

OcHoBHBIC — IIpuMeHEHHE OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIECCTB JUIS
TPUTOHOMETPHYECKHE | BHIYMCICHUS 3HAYEHUN TPUTOHOMETPUUECKUX (DYHKIMH IO OJTHON U3 HUX
TOXK/AECTBA
IIpeoGpa3zoBanust — W3ydeHne OCHOBHBIX (OpPMYJ TPUTOHOMETPHH:  (OPMYJIBI
NpoCcTeHIuX CIIO)KEHUSI, YJIBOCHUS, MpPeoOpa3oBaHUS CYMMBI TPUTOHOMETPHUYECKHX
TPUTOHOMETPHYECKHX | QYHKUUI B IPOU3BEIECHUE U NPOU3BEICHUS B CyMMY U IIPUMEHEHUE NPU
BBIPaKeHH I BBIYUCIICHUH 3HAYEHUS] TPUTOHOMETPUYECKOIO BBIPAXKEHUS U YIIPOLIECHUS
ero.
— O3HaKOMJIEHHE CO CBOMCTBaAaMM CUMMETPUHU TOUYEK HA €AMHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBO/IA (DOPMYIT TPUBEICHUS
IIpocreiimme — Pemienne mno ¢QopMynam u  TPUTOHOMETPUYECKOMY KpPYTY
TPUTOHOMETPUYECKHUE | IPOCTEHIINX TPUTOHOMETPUYECKUX yPAaBHEHUM.
YPaBHCHHUS U — [TpumeneHne 00X METO/IOB PELICHUS! ypaBHEHUN (TPUBEIACHHE
Hépasencmea K JINHEHHOMY, KBaJIpaTHOMY, METOJl pa3JI0’KEHUSI HA MHOKUTEIH, 3aMEHbI
MIEPEMEHHON) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUI.
— YMeHHe  OTMEYaTb  Ha  Kpyre  peueHus  MPOCTEUIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB
Apkcunyc, — O3HaKOMJIEHHME C TMOHSATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
APKKOCHHYC, GbyHKIUH.

APKTAHI'CHC YHCJIa

W3ydeHue ompeneneHuil apkcUHyca, apKKOCHHYCA, apKTaHTeHca
gucia, GopMyJTUPOBaHUE UX, U300paKEHUE HA STUHUYHON OKPYKHOCTH,
MIPUMEHEHHE MTPU PEIICHUU YpaBHEHUI

®YHKIIMHA, UX CBOVCTBA U TPAOUKH

®Oyukuuu. [lonsitue o
HENpepbIBHOCTH
pyHkumMu

— O3HakomsieHME C  [OHATHEM  IIEPEMEHHOH, IpUMepaMu
3aBHCUMOCTEH MEX]ly NEPEMEHHBIMH.
— O3HakoMjieHME ¢  TOHATHEM  rpauka,  OIpeleleHHe

MPUHAICKHOCTH TOUKU rpaduky ¢pyHkiuu. Onpenenenue no ¢popmyie
IpocTelnel 3aBUCUMOCTH, BHJA ee rpaduka. Beipaxenue nmo opmyie
OJIHOM MEPEMEHHOW Yepe3 APyTHe.

O3HakoMIIeHHE ¢ onpeeneHreM QyHKINU, GOPMYJIMPOBAaHUE €TO.
Haxoxxnenue oOmacty onpeaeneHus W 00JacTH  3HAYEHUH

byHKIIUHU

CaoiicTBa QyHKIHNH.
I'papuueckas
HHTEpNpeTanus.
IIpumeps!
(pYHKIMOHAJIBHBIX
3aBHCHMOCTEH B
peajbHbIX
npoueccax u
SIBJICHUSIX

O3HakomiieHHE ¢ mpUMepaMu (YHKIIMOHAIBHBIX 3aBHCHMOCTEH B
peaJIbHBIX MpoLEccax U3 CMEXHBIX JUCLHUIIIMH.

O3HakOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYKICHUSIMH HEKOTOPBIX
CBOMCTB  JMHEMHOW M  KBaJpaTMYHOM  (yHKUMH, TpoBeneHue
UCCIIEIOBAaHMs JIMHEHHON, KyCOYHO-TMHEWHOM, IpOOHO-TMHEHHOW WU
KBaJpaTU4HON (QyHKUMHA, mocTpoeHue ux rpadukoB. Iloctpoenue u
yreHue rpadukoB pyHkuuid. MccnenoBanue QyHKIUH.

CocraBieHue BUA0B (YHKIMH MO JTaHHOMY YCIIOBHUIO, peIIeHHE
3aJa4 Ha S9KCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GpyHKuMM

OOpartHble pyHKIUH

W3yuenne mnoHsATHs oOpaTHOW (yHKIMM, omnpeaeseHHe BHUIA U
nocrpoerue rpaduka oOpaTHOM (QYHKIMH, HaXOXJAEHHE ee oO0jacTu
ornpeeneHus U o0xactu 3HaueHu. [Ipumenenne cBoicTB QyHKIMIA pu
WCCIIEIOBAaHUH YPAaBHEHUN U PELICHUH 33/1a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C TIOHSTHEM CIIOKHOU (DYHKIIUU

Crenennbie,

Brruncnenue 3HaueHUM (I)YHKLII/II‘;I 110 BHAYCHHUIO apTyYMCHTA.
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NOKa3aTe/bHbIe, — OnpezneneHye MoON0XKEHUS TOUYKU Ha rpaduke Mo ee KOOpJUHATaM
JorapuMHu4ecKue 1 | ¥ Ha00OpOT.
TPUTOHOMETPHIECKHE | — Hcnonb3oBanue CBOMCTB (YHKIMHA A7l CpaBHEHHs 3HAUYCHUH
dynxkuun. O6parHbie | crenenei u gorapumMoB.
TPUTOHOMETPUYICCKHE | [Toctpoenne TpadUKOB CTENEHHBIX U JIOTAPUPMUUYECKUX
byHKIIH GbyHKIH.
— Pemenue mokaszaTeNbHBIX M JIOTAPUPMHUECKUX ypaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.
— O3HaKOMJICHME C IIOHATHEM HENPEPHIBHOW IEPUOINYECKOU
¢GbyHKUIMH, GOPMYJINPOBAHUE CBOICTB CUHYCAa U KOCHHYCA, IIOCTPOCHUE HX
rpauKoB.
— O3HakoMJIeHHE C TIOHATHEM TapMOHUYECKHX KOJIeOaHUH U
IpUMEpaMy TapMOHUYECKUX KoJeOaHWH [UIs OMHMCAaHUS TPOLIECCOB B
(bu3uKe U Ipyrux o00IacTsIX 3HAHUSI.
— O3HakOMJIEHME C MOHSTHEM  Pa3pbIBHOW  IMEPUOIUYECKON
¢byHkuuu, (GopMyIHpOBaHHME CBOMCTB TaHT€HCA W KOTaHIEHCA,
MIOCTPOEHHE UX I'PaUKOB.
— [IpumeHenne CBOMCTB (YHKIUH A CpaBHEHUS 3HAYCHUH
TPUTOHOMETPUYECKHX  (YHKUUH, pEIIeHUs  TPUTOHOMETPHUYECKUX
YpaBHEHUH.
— [Toctpoenne rpadKoB 0OPATHBIX TPUTOHOMETPUIECKUX (PYHKIIUH
U OIpeesieHue Mo rpa)ukaM uxX CBOHCTB.
— Beinonnenue npeobpa3zoBanus rpagMKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ITocaenoBarenbHOCTH | — O3HakoMJIEeHHE C IOHATHUEM YHUCIOBOM IOCIEJOBATEIBHOCTH,

crioco0amH ee 3a/laHusl, BBIYUCICHUSIMH €€ YICHOB.

— O3HakoMIIEHHE C IOHATHEM IIpeAiesa OCIe10BATEIbHOCTH.

— O3HaKOMJIEHHE C BBIUMCIEHHUEM CYMMbI OECKOHEYHOT'O YHCIOBOIO
psiga Ha TMpUMEpe BBIUKUCICHHS CYMMBI OECKOHEYHO YObIBaroIen
reOMETPUUYECKOM IPOTPECCHH.

— Pemenue 3amau Ha npuMeHeHHe (OPMYJIbI CyMMbl OECKOHEYHO
yObIBaloIell TeOMETPUUECKON TPOrPeCcCUn

IIpousBoanas u ee
NpUMEHEeHUe

— O3HaKOMJICHHUE C TOHATHEM ITPOU3BOIHOMN.

— N3yyenne u  ¢QopmynupoBaHHE €€  MEXaHHYECKOro MU
r€OMETPUYECKOTO  CMBICNIA, U3YYEHHE  aJNrOpUTMa  BBIYMCIICHUS
IIPOMU3BOJHOM HAa IIPUMEpPE BBIYUCIEHHUS MIHOBEHHOM CKOPOCTH U
YTII0BOTO KOd(PuIlMeHTa KacaTeIbHOM.

— CocraBieHue ypaBHEHUs KacaTelabHOH B 00111eM BUJIE.

— YcBoenne npaBuil JuQQpepeHIMpoBaHus, TaOIUIbI TPOU3BOAHBIX
JJIEMEHTApHBIX  (QYHKIMHA, TpuUMEeHeHue s JuddepeHIpoBaHus
(GyHKIUH, COCTaBJIEHNs YpPaBHEHUS KacaTelbHOM.

— W3yueHune TeopeM O CBS3M CBOWCTB (YHKUMH U HPOU3BOJHOH,
(opMyIHpOBKa HX.

— [IpoBeneHne ¢ MOMOIIBIO MPOU3BOAHON UCCIIEOBAHUS (PYHKIIHUH,
3a TaHHOW (HOPMYJIOi.

— VYcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKIIMM M HPOHM3BOJHON IO HX
rpadukam.

— IIpuMeHeHne POU3BOAHON JUIsl pEUIEHUs 3a]a4 Ha HaXOXKJEHUE
HauOOJIbIIIEr0, HAMMEHBILIET0 3HAUEHHs U Ha HaX0XKJIEHHE HKCTpeMyMa

IIpousBogHas u

— O3HakoMIIEHHE C TIOHATHEM MHTErpasa u nepBooOpa3HOM.
— W3ydyeHue mnpaBuia BBIUMCIEHHS] NEpBOOOPA3HOM M TEOpEMbI
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HUHTerpaji

Herorona— JleitOnumna.

— Pemenue 3amau Ha CBA3b NEPBOOOPA3HOM M €€ MPOHM3BOIHOM,
BBIYHCIICHHUE ITEPBOOOPA3HON AJIs JAHHON ()yHKITHH.

— Pemenne 3amau Ha NpPUMEHEHHME HWHTErpajga JUisl BBIYMCIICHUS
(bu3MYECKUX BEJIMYMH U TUIOHaien

YPABHEHUMSA 1 HEPABEHCTBA

YpaBHeHnus u
CHCTEMBI

YPaBHeHU
HepaBencrBa u
CHCTEMbI HEPABEHCTB
¢ IBYyMs
nepeMeHHbIMH

— O3HakoMJIEHUE € MPOCTEHIIMMHU  CBEICHHUSMH O  KOPHSX
anreOpanvyeckux ypaBHEHUI, MOHATHUSMU HCCIEAOBAaHUS YpaBHEHHH U
CUCTEM ypaBHEHUH.

— N3yuenue Teopuy paBHOCWIBHOCTH YPaBHEHUU U €€ TPUMEHEHUS.
[loBTOpEHHE 3amMcu pELIEeHUs CTaHJApTHHIX YpaBHEHUH, IPUEMOB
npeoOpa3oBaHus YpaBHEHUM AJis CBEACHHS K CTAaHJAPTHOMY YPaBHEHHUIO.
— Pemenne pauuvoHanbHBIX, UPPALUOHAIBHBIX, IMOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

— Hcnonp3oBanue CBOWCTB W TpaduKoB (YHKIUN 7S pEHICHUS
ypaBHeHUH. [ToBTOpeHHE OCHOBHBIX TPUEMOB PELLICHUS CUCTEM.

— Pemenue ypaBHeHU ¢ IPUMEHEHUEM BCEX IPUEMOB (Pa3IoKEHUS
Ha MHOXXWTEIM, BBEACHMUS HOBBIX HEU3BECTHBIX, I1OJCTAHOBKH,
rpaguIecKoro METo/1a).

— Pemienne cucreM ypaBHEHUH C
CIIOCO0OB.

— O3HakoMJIeHHE C OOIIMMH BONpPOCAaMHU pEUICHHS HEPaBEHCTB U
WCIIOJIb30BaHWE CBOMCTB U rpadukoB GYHKIUA TNpU  pelIeHUun
HEPABEHCTB.

— PemieHne HEpaBEeHCTB M CHUCTEM HEPABEHCTB C MNPUMEHEHUEM
Pa3IUYHBIX CITIOCOOOB.

— [IpumMeHeHne  MareMaTHMYeCKMX  METOAOB A  pElIeHUs
CoJIepKaTeNbHbIX 3aJad W3 pa3IM4yHbIX 0O0jacTell HayKW W MPAKTHUKH.
WHTepnpeTupoBaHue pe3ysbTaToB C YIETOM pealbHbIX OrpaHUYEHHN

MNPUMCHCHUCM  PAa3JIMYHBIX

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHBIE TOHATHUSA
KOMOHMHATOPUKH

— N3ydenue npaBuia KOMOMHATOPUKH U IPUMEHEHUE NIPU PELIeHUH
KOMOMHATOPHBIX 3a/1a4.

— Pemenne koMOMHATOPHBIX 3aJad METOJOM Iepebopa M IO
IIPaBUIIy YMHOKEHUS.

— O3HakoOMJIEHHE C MOHATHSIMH KOMOWHATOPUKHU: pa3MEIICHUSMH,
COUYETaHMSIMHU, [TIEPECTaHOBKaMU U (GOpMyJIaMU J1JIsl UX BHIYUCIICHUS.

— OObsicHeHMe U TOpuUMeHeHHe (GopMysl A BBIYMCICHUS
pa3MelIeHHi, IepecTaHOBOK M COYETaHUM NPU PELLIEHUH 3a/1a4.

— O3nakomiienue ¢ OuHomoMm HeroToHa u TpeyrosibHukom [lackass.
— Pemenne npakTHYECKMX 3aJad C HUCIOJIb30BAaHUEM IOHATUH H
IPaBUI KOMOMHATOPHKHI

JJIeMEeHTBI TEOPUH

— W3ydyeHne KIacCHYecKOro OINpeiesieHusi BEpOSTHOCTH, CBOMCTB

BEePOSITHOCTEM BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
— PaccMmoTpeHne mpuMeEpOB BBIYMCIICHMS BEpOATHOCTEH. Pemenue
3aJa4 Ha BBIUMCIIEHUE BEPOSATHOCTEH COOBITHI
Ilpeacrasiienue — O3HakoMJIEHUE C TNPEJICTAaBICHUEM YHCIOBBIX [JaHHBIX U HX
AaHHBIX XapaKTEpUCTUKAMU.
(Tabanupl, — Pemenue mpakTuueckux 3amad Ha oOpaOOTKy YMCIIOBBIX JaHHBIX,
AuarpamMmmel, BBIYMCJICHUEC UX XapaKTCPUCTHUK
rpaduxku)

I'EOMETPUSA
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IIpsiMble M MJI0CKOCTH
B IPOCTPaHCTBE

— @opMynIHpoBKa UM NPUBEACHUE JOKA3aTeJIbCTB IPHU3HAKOB
B3aMMHOI'O PAaCIOJIOKEHUSI MPSAMBIX WU IIOCKOCTeH. Pacro3HaBaHue Ha
YepTeKax M MOJEIAX Pa3IMYHBIX CIIy4aeB B3aUMHOIO PAaCIOJIOKEHUS
MPSMBIX U IJIOCKOCTEHN, Apr'yMEHTUPOBAHUE CBOUX CYKICHUU.

— @OopMyJIMPOBAHUE  OMNPEACIICHUM, TPU3HAKOB W  CBOMCTB
NapajuleIbHbIX ¥ MEPHEHAUKYISIPHBIX IUIOCKOCTEM, JBYTpaHHBIX U
JIMHEHHBIX YIJIOB.

— BbinonHEHNE TOCTPOEHMSI YIVIOB MEXAY MPSMBIMH, IPSIMOH H
IIJIOCKOCTBIO, MEKy IUNIOCKOCTSAMM 110 OIMCAHUIO U PACIIO3HABAHME UX HA
MOJEIISIX.

— IIpuMeHeHne TPU3HAKOB M CBOWCTB DPACIOJIOKEHUS IPSAMBIX U
IIJIOCKOCTEM IPHU PELICHUM 3a1a4.

— N3o0paxeHne Ha PUCYHKaX W KOHCTPYHMPOBAaHUE Ha MOJEISIX
MEPIEHIUKYISIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSAMBIX, MapalIeIbHbIX
IJIOCKOCTEH, YIJIOB MEXIY MNPSIMOW U IUIOCKOCTBIO U OOOCHOBAaHHE
MIOCTPOCHHUS.

— Pemenne 3amad Ha BBIYKCICHUE TE€OMETPUYECKUX BEJIMYUH.
OnuceiBaHUE PACCTOSIHUS OT TOYKHA JO IUIOCKOCTH, OT MpsIMOM J0
IIJIOCKOCTH, MEXAY IUIOCKOCTSMM, MEXAY CKPEIIUBAIOIIUMUCS IIPSIMBbIMH,
MEX Iy MPOU3BOIBHBIMU (PUTYpaMU B IPOCTPAHCTBE.

— @opMyJIMpOBaHHE M  JOKa3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOPEM CYILIECTBOBAHMSI, CBOICTBA).

— N3o0paxeHnne Ha depTe:kax M MOJAENSAX PACCTOSHUS H
o0ocHOBaHHME CBOMX cyxaeHuil. OmpeneneHue W BBIYUCICHUE
paccrossHuid B mpoctpaHcTBe. [IpuMenenwe ¢GopMyn ©  Teopem
IJITAHUMETPUU JJI pELIeHUs 3a]1a4.

— O3HAaKOMJICHHE C MOHSATUEM MAPAIEIBHOIO MPOEKTUPOBAHUS U
ero ceoricrBaMu. OpMyIMpOBaHHE TEOPEMBI O IIIOLIAIA OPTOrOHAIBHON
IIPOEKIIMA MHOTOYT'OJIbHUKA.

— [Ipumenenne Teopuu Ui OOOCHOBAaHUS  IMOCTPOEHUN U
BBIYMCIICHUM.

— AprymMEHTHpOBaHUE CBOUX CYKJIEHUH O B3aMMHOM PACIIOJIOKEHUH
IPOCTPAHCTBEHHBIX (pUTyp

MHoOrorpaHHuKHu

— Onucanue u XapakTepUCTUKA Ppa3JIMYHbBIX BUJIOB
MHOTOI'PAHHUKOB, IEPEYUCIIEHUE UX ITIEMEHTOB U CBOMCTB.

— N300pakeHre MHOTOTPAHHUKOB M BBINOJHEHUE TOCTPOCHHUS Ha
M300paKEHUSX U MOJIEJISIX MHOTOTPAaHHUKOB.

— BrlunciieHre TMHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpalusxX, apryMeHTHUPOBAHNUE CBOUX CYXKICHHIA.

— XapakTepucTuka W H300paX€HWE  CEUEHHUs,  Pa3BEPTKHU
MHOTOIPAHHUKOB, BEIYMCIIEHUE TUTONIAJEH TOBEPXHOCTEM.

— [TocTpoeHre MpOCTEUIINX CEUeHUi KyOa, MPU3MBI, MUPAMHUIBL.
[Ipumenenue (HakToB U CBEACHUN U3 TIAHUMETPHH.

— O3HakoOMJIEHME € BHJAaMU CHMMETPUH B  IPOCTPAHCTBE,
dhopmynupoBaHUE ONPENETICHUN U CBOMCTB. XapaKTepUCTUKA CHMMETPUH
T€JI BPALLEHUs] | MHOTOTPAHHHUKOB.

— [IpuMeHeHne CBONCTB CHMMETPHH NIPU PELICHHUH 3a/1a4.

— Hcnonk3oBaHrne NPUOOPETEHHBIX 3HAHWUW NJISl UCCIENOBAHUS U
MOJIETIMPOBAHKS HECIOKHBIX 3a7a4.

— N3o00pakeHre OCHOBHBIX MHOTOTPAaHHHUKOB W  BBIMIOJHEHUE
PUCYHKOB IO YCIOBUSIM 3a/1a4
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Tesia MOBEPXHOCTH
BpAallleHUus

— O3HakoMJIeHHE C BHJAMM TeJl BpalleHus, (GOpMYIMPOBAHUE HX
ONPEACIICHUN U CBOMCTB.

— @opMyIMpPOBAaHUE TEOPEM O CEUYEHHWH MIapa IJIOCKOCTBIO U
TUTOCKOCTH, KacaTeJIbHOU K cdepe.

— XapakTepucTUKa M M300pakeHUE Tell BpallleHHs, UX pa3BEepTKH,
CCUCHUS.

— Pemenue 3agau Ha IOCTPOEHHE CEUEHUM, BBIUMCIECHHE JJIUH,
paccrosgHui,  yriaoB, Iwomaaed.  IIpoBeneHune — oka3aTeNbHBIX
pacCyXACHUM ITPU PELICHNUH 3aa4.

— IIpuMeHeHne CBOWCTB CUMMETPUU IIPU PELICHUU 3a7ad Ha Teja
BpaIleHHsI, KOMOWHAIHIO TEJL.

— N300pakeHre OCHOBHBIX KPYIJIBIX TEJI U BBIIIOJHEHHE PUCYHKA 110
YCJIOBUIO 33J]a4l

N3mepenus B
reoMeTpuu

— O3HakoMJIEHHE C MOHATHAMH IUIOMAAU U 00beMa, akcuoMaMH U
CBOWCTBaMH.

— Pemenne 3amad Ha BBIYMCIICHHE IUIOMAACH IUIOCKUX (UTYp C
MIPUMEHEHUEM COOTBETCTBYIOIIUX (GOPMYI U (PAKTOB U3 INIAHUMETPHUU.
— W3ydyeHue TeopeM O BBIYHMCICHUH OOBEMOB MPOCTPAHCTBEHHBIX
TeJ, peleHue 3a7a4 Ha MpuMeHeHne GopMyJl BBIYUCICHUS 00BEMOB.

— W3ydyenue Qopmyn [Uisi BBIUMCICHHS IUIOUIa/eld MOBEPXHOCTEH
MHOTI'OTPAaHHUKOB U TEJ BPALLECHUS.

— O3HaKoOMJIEHUE C METOJOM BBIYMCIICHUS IUIOLIAAN MOBEPXHOCTHU
cdepsl.

— Pemenne 3amay  Ha BBIYMCIICHHE IUIOIIAJEH IOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunarel u
BEKTOPbI

— O3HakoMJIEHHME C IOHATHEM BeKTopa. l3yueHue aexapToOBOM
CUCTEMBl KOOpPJAMHAT B IPOCTPAHCTBE, IIOCTPOCHHE [0 3aJaHHBIM
KOOpAMHATAM TOYEK U IIJIOCKOCTEH, HaX0KICHUE KOOPAUHAT TOYEK.

— HaxoxneHue ypaBHEHMH OKpPYKHOCTH, CQeEpbl, IJIOCKOCTH.
Brruucnenue paccTossHAN MEXly TOYKAMH.

— W3yuyeHue CBOWCTB BEKTOPHBIX BEJIWYMH, INPABUII Pa3JIOKCHUSA
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPaBUJI HAXO0XKACHHUSA KOOPAUHAT
BEKTOpa B MPOCTPAHCTBE, MpPaBUJI JCHCTBHI C BEKTOpaMU, 3alaHHBIMU
KOOpAWHATaMH.

— IIpuMeHeHHe TeopuM IpU pPEIIEHWM 3aJad Ha JEHUCTBHS C
BEKTOPaMH.

— W3yyeHnue CKalaspHOrO IIPOU3BEIAEHUS BEKTOPOB, BEKTOPHOIO
YIpaBJI€HUS NPSIMOM M INIOCKOCTH. [IpuMeHeHue Teopuu npu penieHuu
3ala4 Ha JEHCTBHUsS C BEKTOpaMHU, KOOPAUHATHBIM METOJ, IIPUMEHEHUE
BEKTOPOB JUISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSTHUM.

— O3HaKOMJIEHHE C JI0Ka3aTelIbCTBAMH TEOPEM CTEPEOMETPUM O
B3aMMHOM PACIIOJIOKEHUH IPSAMBIX U IUIOCKOCTEH C HCIOJIb30BAaHUEM
BEKTOPOB
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3. YCJOBUS PEAJIM3ALIUU PABOYEM ITPOT' PAMMBI YUEBHOM JUCIIUILINHBI

3.1. TpeGoBaHUSI K MUHUMAJbHOMY MATePUATbHO-TEXHUYECKOMY 00ecle4eHn 0

Peanu3anus y4eOHONW AMCLUMIUIMHBI TpeOyeT Haiuyusl y4eOHOro KaOMHETa, OCHAIEHHOIO
CHeUaIn3UpOBAaHHON y4EeOHON MEOEbIO U CpeACTBaMU O0yUYEHHUSI.

OO6opynoBanue y4eOHOro kaOMWHeTa: IMOCAJO0YHBbIE MECTa IO KOJIMYECTBY OOYYaroIUXCH;
pabouee MecTO IpenoAaBareisl; KOMIUIEKT Y4YeOHHMKOB I10 MareMaTHKe; KOMIUIEKT HaIvIsSAHbIX
0COOUI; KOMIUIEKT TECTOBBIX U MHUBHyaIbHbBIX 3aJaHUH.

TexHndeckue cpeacTBa OOydeHUsS: MHTEPAKTUBHAs JOCKA C JIMICH3MOHHBIM MPOTPAMMHBIM
o0ecriedyeHrneM, MyIbTUMEIMIHOE 000pYI0BaHUE, CBOOOAHBIN TOCTYIl B UHTEPHET.

[lpu peanmuzanuu mnporpaMmbl  y4eOHOW AuCHUIUIMHBI «Maremaruka» MOryT OBITh
UCIIONIB30BaHo porpaMMuoe obecreuenre Big Blue Button (BBB), Moodle, SI-awuck.

3.2. Audopmannonnoe obdecneuenue. IlepeyeHb pexkoMeHIyeMbIX Y4eOHBIX H3IaHUIA,
HHTEPHET-PecypCcoB, 10MOJHUTEIbHOI JUTepaTypbl

OcHoBHas uTeparypa:

1. Abnynmuna, K. P. Maremaruka : yueOnuk mns CIIO / K. P. AOmymmna, P. T.
MyxamerauHoBa. — Caparos : [IpogoGpazoBanue, 2021. — 288 c¢. — ISBN 978-5-4488-0941-5.
— Texct : anexrponnsiii // Hudporoii odbpaszosarensHbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/99917.html (nara oGpamenus: 12.04.2022). — Pexxum goctyma: s
ABTOPU3UD. NTOJIb30BATENICH

2. ®dununenko, O. B. Maremaruka : yue6Hoe nocodue / O. B. dununenko. — MHHCK :
PecnyOnukanckuiit HHCTUTYT Tipodeccuonansaoro oopasosanus (PUIIO), 2019. — 268 ¢. — ISBN
978-985-503-932-8. — Texkcr : anexTpouHslii // Lludpooit oOpazosarensHblii pecypc IPR SMART
: [caiitr]. — URL: https://www.iprbookshop.ru/94336.html (mara obpamenus: 12.04.2022). —
PesxuM jocTyna: 1uist aBTOPHU3HP. MMOJIb30BaTEIICH

JlononHuTeNbHAS TUTEPATYpa:

1. KapGaunnckas, H. b. Maremaruka : npakTukyM JijIsi CpeIHEro MPoQeCcCHOHATBLHOTO
obopazoBanust / H. b. Kapbaumnckas, E. E. XaputonoBa. — MockBa : Poccuiickuit
roCyAapCTBEHHbI yHUBepcuteT mnpaBocynus, 2019. — 114 c¢. — Tekcr : 2neKTpOHHBINA //
[ludposoit ~ obOpazoBaTesbHBIA  pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/94184.html (mara oOpamenus: 18.04.2022). — Pexxum moctyma: st
ABTOPU3UD. MOJIb30BaTeNei

2. Margeesa, T. A. Maremaruka : yue6Hoe mocodue mist CI1O / T. A. Marseesa, H. I
PeokkoBa, JI. B. IlleBeneBa ; mon pemakiumeit J[. B. AnexcanapoBa. — 2-e uza. — Capartos,
ExarepunOypr : IIpodobpazoBanue, Ypanbckuii enepanpbiii yausepcuret, 2019. — 215 ¢. —
ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekcr : osnextponssii // Ludposoii

obpasosarenbhblil pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/87821.html
(mara obpamenus: 18.04.2022). — Pexxum toctymna: it aBTOPU3HP. MOJIb30BaTENeH

NHuTepHeT-pecypebl:

1. IPRbooks: snextponno-6ubmuoreunas cucrema / DBC IPRbooks ; OO0 «Aii ITu Dp
Menuay, 3JIEKTPOHHOE MepHoaAnYeckoe u3gaHue «www.iprbookshop.ruy. — Capatos, [2010-]. —
URL: http://www.iprbookshop.ru/ (nata oopamenus: 21.04.2022). — Pesxxum A0CTyIa: s aBTOPH3.
nosb30BaTesnen. — TeKCT : 2JIEKTPOHHBIM.

2. Hanmonanwsnas anektponnas 6mommoreka (HOb) : denepanpHas rocymapcTBeHHas
nH(opMmarronHas cucrema / MunucrepctBo Kynerypel PO. — Mocksa, [2004-]. — Pesxxum nocryma:
https://rusneb.ru (mata oopamenus: 21.04.2022). — Pexxum gocTyma: Uist aBTOPHU3. MMOJIb30BATENCH.
— TexcT : 2MeKTPOHHBIH.
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3. OnekTpoHHass OuOimoreka COYMHCKOTO TOCYJapCTBEHHOI'O YHUBEpPCHTETa : 0asa
nanabix. — Coun, [2017- ]. — URL: http:/lib.sutr.ru/ (mata obpamenwus: 21.04.2022). — Tekcr :
JJIEKTPOHHBIN.

3.3. MeTtonnueckoe obecrnieyeHne 00pa3oBaTeJbLHOr0 Impouecca AJds  00y4yeHUs:
UHBAJHA0B U JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBus opraHuMzallMd M COJEp)KaHUE OOY4YeHMsI M KOHTPOJS 3HAHUKW WHBAJIUIOB U
oOyuaromuxcst ¢ OB3 no nucuuniunHe «MaTemMaTuka» OnpeAesstoTcs NPorpaMMol AUCHUILINHBI,
aIalITUPOBAHHOM MTPH HEOOXOAUMOCTH JIJIsl 00YUEHUS YKa3aHHBIX 00yJaroLIuXCsl.

Opranuzanus oOyueHusl, TEKyIed 1 MPOMEeXyTOYHON aTTecTaluy 00y4aroUXCs-UHBAIN/IOB
u obydaromuxcs ¢ OB3 ocymiecTBisieTcss ¢ y4eTOM OCOOCHHOCTEH MCUXO(U3HUECKOTO Pa3BUTHSA,
WH/IMBUYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUSI 3I0POBbsl TAKUX O0YUarOIIHUXCSL.

Hcxons n3 ncuxo(pu3MUecKoro pa3BUTHS U COCTOSIHUS 3/I0POBbsI 00YYaIOIINXCSA-MHBATHIOB U
oOyuaromuxcst ¢ OB3, opraHusyroTcst 3aHATHSI COBMECTHO C APYTUMH OOy4YarOIIMMUCS B OOIIMX
IpymIax, HWCHOJb3ysd COLMAIbHO-aKTUBHBIE W pe(JIEKCHBHbIE METOJAbl OOyYEHHS CO3JaHUs
KOM(OPTHOTO IICUXOJOIMYECKOro KJIMMaTa B y4eOHOH TIpymnme Wid, HOpU COOTBETCTBYIOIIEM
3asBJICHUHM Takoro oOydarolmerocs, IO WHIUMBUAYaJIbHOW MHporpamme, KOTOpas sBISETCS
MOJIU(UIMPOBAHHBIM BAPHMAHTOM OCHOBHOHM pabodel mnporpammsl JUCHMILIMHBL. [lpu 3TOM
CoJiep’KaHuE MPOrpaMMbl JTUCLUIUIMHBI HE H3MEHsAeTcsa. V3MeHSIoTCs, Kak MpaBuilo, (HOpMbI
00y4YeHMsI U KOHTPOJIsI 3HaHUH, 00pa3oBaTesIbHbIE TEXHOJIOTHH U TUAAKTUYECKHE MaTepHaIbl.

OO0ydeHre 00yJaromuXCcsa-uHBATHIOB U oOydaronmxcs ¢ OB3 Takxke MOXKET OCYIIeCTBIATHCS
UH/IMBUYaJIbHO W/WJIM C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHUII.

JucranironHoe o0ydyeHue o0ecrneunBaeT BO3MOKHOCTh KOMMYHHKAIIUN C TIPEIoIaBaTelieM,
a TaKk JX€ C JIpYrMMU 0OydaeMbIMU IOCPEACTBOM BEOHMHApOB (HANpuUMep, C HCHOJIb30BaHUEM
nporpaMmbl SKYpe), 4To cHocoOCTBYET CIUIOUSHHIO TPYIIIbI, HAMPaBISET YYEOHYIO TIpyIIy Ha
COBMECTHYIO paboTy, 00CYX/IeHUE, IPUHATHE IPYIIIOBOIO PEIICHUS.

B ydeGHOM mporiecce aisi TOBBIIMICHUS YPOBHS BOCHPHUATHS W TepepaboTKu ydeOHOU
uHpopMalK 00yUYaroIMXCA-UHBATUIOB U oOyuatomuxcst ¢ OB3 npuMeHsoTcst MynbTUMEAUHHBIE
U CHEeLMATU3UPOBAHHbIE TEXHUUYECKHE CpPEJICTBA MpueMa-liepenaun ydeOHoW uHpopMauuu B
JOCTYNHBIX (popMax i o0ydaromuxcs ¢ pa3IMYHbIMM HapyLIEHUSIMU, 00€CIeUnBaeTCs BBITYCK
aNnbTepHATUBHBIX  (OPMATOB MEUYaTHBIX MaTepuaioB (KPymHbIA MPUQPT), SIEKTPOHHBIX
o0pa3oBaTeNbHBIX pecypcoB B  (opmax, aJanTUpPOBAaHHBIX K OrPAaHUYEHHUSM  30POBBS
o0yyaromuxcsi, HaTu4ue He0OXOUMOIr0 MaTepHUaIbHO-TEXHUYECKOTO OCHAIICHHUS.

[Ton6op u pa3zpaboTka yueOHBIX MaTepUaAIOB IPOU3BOIUTCS MPENOAABATEIEM C YUETOM TOTO,
yTOOBl OOYyYalOUIMICABl C HapyLIEHUSIMH CiIyXa @oJydalu HWHGOPMAaILUI0 BU3YaJIbHO, C
HapyLWEHUSIMU 3pEHUs — ayJqualbHO (HalpuMep, C HCHOJIb30BaHHEM IPOrpPaMM-CHHTE3aTOPOB
peun).

Jig ocyliecTBieHMsT NPOUEAYP TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W IMPOMEXYTOUYHOHN
aTTecTaluu oOydaromuxcss HHBaIUI0B U jull ¢ OB3 QoHI OlEHOYHBIX CPEACTB MO TUCLUIUIMHE,
MO3BOJISIOIINN OLEHUTh JOCTH)KEHHE MU Pe3yJbTaToB 00y4YeHUs U YPOBEHb COPMHUPOBAHHOCTH
KOMIIETEHIIUM, MPeIyCMOTPEHHbIX YYE€OHBIM IIJJaHOM U paboueill mporpamMmon JUCHMILIUHBL,
aanTUPYeTCs Ui 00Y4arouXcs UHBAIM/IOB U JIUL C OTPAHMYEHHBIMH BO3MOKHOCTSMU 3/10POBBSI
C y4YeTOM WHJUBUIYaJIbHBIX NCUXO(PU3NOJIOIMYECKUX OCOOEHHOCTeH (YyCTHO, NMHCbMEHHO Ha
Oymare, NMUCBMEHHO Ha KOMIIbloTepe, B (opme TecTupoBaHus W T.m.). IIpm HeoOXoaumocTu
oOydaromuMcsl MPeloCTaBIsIeTCs JOMOJIHUTENbHOE BpeMsa JUIsl TOJATOTOBKM OTBETa MpHU
IIPOXOKACHUN aTTECTALINN.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIIUILINHBI

Texyiuii KOHTPOJIb U OIIEHKA PEe3yIbTaTOB OCBOCHUS yU4€OHOM NUCIMIUIUHBI OCYIIECTBISETCS
mpernojaBaTelieM B MPOIECCe NPOBEACHMS 3aHATUH, a TaKkKe BBIMOJHEHUS O0y4YaroUMMUCs
CaMOCTOSITENIEHON (BHeayruTopHOU) paboTsl. [IpoMexyrouHas arrectamusi B popMe IK3aMeHa BO 2

CEMCCTPC.

Pesynbrarel 00y4yeHus
(OCBOEHHBIE YMEHHUS, YCBOCHHBIE 3HAHUS)

@®opMBbI 1 METOIBI KOHTPOJISI M OIICHKH
pe3yaBTaTOB 00YyUCHUS

JIMYHOCTHbBIE:
- ¢(OpMHPOBAHHOCTh TPEACTABICHUN O MareMaTHKe Kak
00 YHHUBEpCaJIbHOM A3BIKE HayKH, CpelICTBe
MOZICTTMPOBAHUS SABJICHUN W MPOIECCOB, HIEIX M METOAAX
MaTeMaTHKU;

- TOHMMaHHME 3HAYMMOCTH MAaTeMaTUK{ JJIsl HaydHO-
TEXHUYECKOTO Mporpecca, ChOPMUPOBAHHOCTh OTHOIICHUS
K MaTeMaTHKe KaK K 4acTH OOLIeYeIOBEYECKON KYIbTYpPHI
yepe3 3HAKOMCTBO C HUCTOPHEH pa3BUTUS MaTeMaTHKW,
DBOJIOMEH MaTeMaTHYeCKUX HJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMUIECKON KYIBTYPbI, KpUTHYHOCTH
MBIIUICHUST HA YPOBHE, HEOOXOAMMOM Juis Oymyliei
npoeCCHOHAIBHONW  JICATENIBHOCTH, JUISL TPONOJIKEHUS
0o0pa3oBaHMsI U CaMOOOPa30BaHUS;

- OBJIAZICHWE MAaTE€MaTUYEeCKHUMHU 3HAHUSMH U yMEHHSIMH,
HEOOXOJMMBIMU B TOBCEAHEBHOW >XU3HU, Ui OCBOCHHS
CMEKHBIX €CTECTBEHHO-HAYYHBIX JTUCUIUTUINH "
TUCIUIUIAH TPOdECCUOHATBHOTO IUKJIA, IS MOTy4YeHHS
oOpa3oBaHMsl B 007acTsX, He TpeOyroIUX yriyOlIeHHON
MaTeMaTu4ecKoi MoroTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO, B TOM
quciae camMooOpa3oBaHUIO, HA MPOTSHKEHUM BCEH JKU3HU;
CO3HATEIIFHOE OTHOIICHNE K HEeNPEPHIBHOMY 00pa30BaHUIO
KaKk  yCJIOBHIO  YCHEIIHOM  HpOQecCHOHANBbHOW U
O0IIECTBEHHOM JIEATCIEHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOU
TBOPYECKOM U OTBETCTBEHHOMU JIEATEIIbHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHON paboTe, COTPYIHUUYECTBY CO
CBEPCTHHKAaMH B  00pa3oBareiabHON,  OOIIECTBEHHO-
NOJIe3HOM, y4eOHO-MCCIIeI0BaTeNbCKOW, MPOEKTHOM U
JPYTUX BUIOB JAEATEIBHOCTH;

- OTHOUIEHHE K NPO(ecCHOHATBHON IesITeIbHOCTH Kak
BO3MO)KHOCTH  y4acTWs B pEIICHWH  JINYHBIX,
0O0IIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0em;

MeTanpeaMeTHbIe:

- yYMEHHE  CaMOCTOSITEIbHO  OMNpeAeNsATh  LEeJIH
NEeSITeIbHOCTH W COCTaBNIATh IUIAHBI  JIEATEIIBHOCTH;
CaMOCTOSITEILHO ~ OCYIIECTBIIATh, KOHTPOJIHMPOBAaTh U
KOPPEKTUPOBAaTh  JIEATENIbHOCTh;  WCIOJNb30BaTb  BCE
BO3MOXKHBIE PECYpCHl JUISI JTOCTHIKCHHS TOCTaBICHHBIX
Heneil W pealn3aluy IJIAHOB JESTEIbHOCTH; BHIOHMpATh
YCIICIIHBIE CTPATETHH B PA3IMUHBIX CUTYAIHsX;

@poHTaTBHBINA OITPOC

[IpoBenenue codbecemoBaHms
BrinonHeHre KOHTPOJIBHON PabOTHI
3amuTa cooOLEeHUS
JuddepenumrpoBaHHbIil 3a4eT
DK3aMeH
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- YMEHHE POAYKTHBHO OOIIAThCS U B3aUMOJCHCTBOBATH B
MPOLECCE COBMECTHOM AEATEIBHOCTH, YUUTHIBATH MO3ULIMHU
JPyTUx Y4aCTHUKOB JIeATEILHOCTH, 3¢ HEKTUBHO
pa3pemiarb KOHQIUKTHI;

- BJIAJICHUEC HaBBIKAMH II03HABaTEIIBbHOM, y4eOHO-
HCCIICIOBAaTENbCKOM M TPOEKTHOW  JEATEIIbHOCTH,
HaBBIKAMH  paspernieHusi NOpoliieM; CIIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOWCKY METOJOB
peuIeHns] MPaKTHYECKUX 3aJ1a4, MPUMEHCHHUIO Pa3IMYHbIX
METOHOB MO3HAHUS;

- TOTOBHOCTb H CIIOCOOHOCTh K CaMOCTOSITEIHLHOU
H(OPMAITMOHHON-TI03HABATEIILHON NESITEIbHOCTH,
BKJIIOYasE YMEHHE OPHUEHTHUPOBATHCS B  PA3JIMYHBIX
UCTOYHHKAX WH(POpPMAINKM, KPUTUYECKH OICHUBAaTh U
WHTEPIPETHPOBaTh  MHPOPMAIMIO, TOJYYaeMyl U3
Pa3IMYHBIX UCTOYHUKOB;

- BJIQJICHUE S3BIKOBBIMHM CpEACTBAMHU: YMEHHE SICHO,
JOTMYHO M TOYHO H3Jararb CBOK TOYKY 3pEHUA,
HCIIOJIb30BaTh aJ€KBaTHBIC SI3bIKOBBIEC CPECTBA;

- BJIaJICHUC HaBBIKAMM TO3HABATCIIBHOW PE(ICKCUU Kak
OCO3HAHUE COBEPIIAEMBIX JEUCTBUA M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJIbTAaTOB U OCHOBAaHUM, I'PAHUIL] CBOETO
3HAHUS M HE3HAHMUSI, HOBBIX IMO3HABATEIbHBIX CPEACTB IS
UX JOCTHKCHUS;

- LEJIEYCTPEMIICHHOCTh B IMOUCKAaX U NPUHATHH PEIICHUM,

c000pa3UTEIbLHOCTh u UHTYULINS, pPa3BUTOCTD
IIPOCTPAHCTBEHHBIX IIPEICTABIICHN; CIIOCOOHOCTh
BOCIIPUHUMATh KpacoTy u TapMOHHUIO MUpa;
NpeaIMeTHbIe:

- ¢(OpMHPOBAHHOCTb NPEACTABICHUN O MaTeMaTHKe Kak
YaCTH MHPOBOM KYJIBTYpl M MECT€ MAaTeMaTuKh B
COBPEMEHHOM IMBUIIM3ALINHY, CIOCO0AX OMHCAHUS SBICHUMN
peaIbpHOro MUpa Ha MATEMaTUYECKOM S3BIKE;

- c(hOpMUPOBAHHOCTH MPEACTABIECHUI O MaTeMaTHYECKUX
MOHATUAX KAK BAKHEWIINX MAaTEMaTHYECKUX MOJEISX,
MO3BOJIAIOIIUX ONMCHIBATH U U3Yy4aTb pa3HbIE MPOLIECCHl U
ABJICHUSI; TIOHUMAaHHsS BO3MOXXHOCTH aKCHOMAaTHYECKOTO
IIOCTPOCHMS MaTeMAaTUYECKUX TEOPUH;

- BIJIQJICHHE METONAaMM JI0Ka3areIbCTB W aITOPUTMOB
peuieHusi,  yMEHHE  UX  INIPUMEHATb,  I[POBOJUTH
JTIOKa3aTeIbHbIE PACCYKJICHHS B XOJI€ PEIICHHUS 3a1a4;

- BJIAJEHHUE CTAHJAPTHBIMH IIPUEMaMHU  PELUICHUS
palMOHANBHBIX M HMPPAUMOHAIBHBIX, I[OKAa3aTEJIbHBIX,
CTENEHHBIX,  TPUIOHOMETPUYECKUX  YpPaBHEHUH U
HEPaBEHCTB, WX CHUCTEM; HCIIOJIb30BAaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHCJIE IS ITOUCKA IIyTH
pelmieHuss W WUIIOCTpAalUMM  pPELICHHs YpaBHEHUH U
HEPaBEHCTB;

- Cc(pOpPMHUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX
MOHATUAX MATEMaTU4YeCKOr0 aHalu3a U MX CBOMCTBAX,
BIAJICHUE  YMEHHUEM  XapaKTepHU30BaTb  ITOBEACHUE
(GyHKIMI, WCMONb30BaHME NOJTYYEHHBIX 3HAHUH JUIs
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ONMCAHUS U aHAJIN3a PeaIbHBIX 3aBUCUMOCTEH;

- BJAJICHUE OCHOBHBIMU TMOHSTHSIMU O IUIOCKUX ¢
MPOCTPAHCTBEHHBIX ~ TIEOMETPUYECKUX  (PUrypax, HUX
OCHOBHBIX  CBOWCTBax; C(HOPMUPOBAHHOCTb  yMEHUS
pacro3HaBaTh TreoMeTpuueckue (urypsl Ha uyeprexax,
MOJIETIIX U B PEAJbHOM MHPE; MPUMEHEHHE H3yYEHHBIX
CBOMCTB reoMeTpuueckux Guryp u (Gpopmyin s perieHus
FEOMETPUYECKUX 3a7ad M 3aJad C [PaKTUYECKUM
coJiepKaHHeM;

- c(hOpMHPOBAHHOCTh TPEACTABICHUN O Mpoleccax u
ABJICHUSIX,  UMEIOUIMX  BEPOSTHOCTHBIM  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B peajbHOM MHPE,
OCHOBHBIX HOHATHUAX 3JIeMEHTapHOMN Teopuun
BEpPOSATHOCTEH;  yMEHME  HaxOAWTh U  OLIEHUBATb
BEPOSTHOCTH HACTYIUUICHUS COOBITUH B MPOCTEHIINX
MPaKTUYECKUX CHUTYallMAX M OCHOBHBIC XapaKTEPUCTUKH
CIIy4aifHbIX BEJIMYUH;

- BIAJEHUE HaBbIKAMM  MCIOJb30BAHUS  TOTOBBIX
KOMITBIOTEPHBIX TPOTPaMM MPU PEIICHUU 3a]1a4.

OO0umme KpUTEPUHU OLIEHKH Pe3yJIbTATOB OCBOCHHUS Y4eOHOM IMCUMILIHHBI

B ycTHBIX M INHCBMEHHBIX OTBeTaX OOYyYaIOLIMXCS Ha MPaKTUYECKUX (CEMUHApCKHUX)
3aHATHUSX, B COOOLICHUAX W JIOKJIQAAX, 3CCE€ M APYruX (opMax ayIUTOPHOH U CaMOCTOSITEIbHOMN
paboThl, a TaKKe B TEKYIIMX KOHTPOJbHBIX pabOTaxX yUMTHIBAIOTCS: IJIyOMHA 3HAHUM, BIIaJICHUE
HEOO0XOMMBIMU YMEHUSMH (B 00BbEMe MpOrpaMMmbl), JJOTUYHOCTh M3JI0KEHUS MaTepuila, BKIOYas
0000111eHNS1, BBIBOJIBI, COOJIIOJICHHE HOPM JIUTEPATyPHOU PEUH.

OLEeHKY «OTJIMYHO» 3aciayXuBaeT oOydaroluiicsi, TBEPAO 3HAOLMMN IPOrpaMMHBIN
Marepuasl, CUICTEMHO M I'PaMOTHO H3Jararoluil ero, 1eMOHCTPUPYIOUINI HEOOXOIUMBI YpOBEHb
KOMIETEHINH, 4YE€TKHe, C)KaTble OTBETHI Ha JIOMOJHUTEIbHBIE BOIPOCHL, CBOOOIAHO BIAJCHOIIUI
MMOHATHUIHBIM aIllapaToM.

OLeHKY «XOpoIIo»  3aciIy)XHBaeT OOyyarolMiics, TNPOSBUBLIMIA MOJHOE  3HAHHE
IPOrpaMMHOT0 Marepuana, AEMOHCTPUPYIOIUNA CGOPMUPOBAHHBIE HA JIOCTaTOYHOM YpPOBHE
YMEHHSI U HAaBBIKH, yKa3aHHbIE B IPOrpaMMe KOMIIETEHILIMH, AONYCKAOIIMM HENPUHLIMIIHAIBHBIC
HETOYHOCTH IIPU U3JI0KEHUHU OTBETA HA BOIIPOCHI.

OILleHKY «Y/I0BJIEeTBOPUTEJBHO» 3acilyXHBaeT oOOydaroluiics, OOHapyXMBIIUIM 3HaAHUA
TOJBKO OCHOBHOIO MaTepuallia, HO HE YCBOMBIIMM JeTand, JONYCKAIOUMHA  OHHMOKH
NPUHLMIIAAIBHOTO XapakTepa, JEMOHCTPUPYIOIIUNA He 0 KOHIIa c(hOPMUPOBAHHBIE KOMIETEHIINH,
YMEHHsI CUCTEMATU3UPOBAaTh MaTepuall U JeJ1aTh BbIBOJBI.

O1ieHKY «HeyI0BJIeTBOPUTEJIbHO» 3aCIyKUBAaeT 00y4aroUIuiicsi, HE YCBOMBIIUN OCHOBHOTO
COZIEp)KaHUsl MaTepuasa, He YMEIOUIMH CHCTeMaTH3HpOBaTh MH(OpMAIHMIO, IejlaTh HEeoOXOAUMBIe
BBIBOIbI, YETKO U I'PaMOTHO OTBEYaTh Ha 3a/IaHHbIE BOIIPOCHI, JEMOHCTPUPYIOMINUNA HU3KUN YPOBEHb
OBJIa/IEHUS] HEOOXOMMBIMH KOMIIETEHIIUSIMH.

OunenuBanne 00y4amerocs Ha JK3aMeHe 10 y4eOHOH AUCHHUIINHE

OneHKa «OTJMYHO» BBICTABISAETCS O0y4aroIlIeMycs, €CJIM OH IIYOOKO M IPOYHO YCBOMWII
IIPOrPaMMHBIM MarepHuall, UCUEPIIbIBAIOIIE, MOCIEN0BAaTEIbHO, YETKO U JIOTUYECKU CTPOWHO €ro
U3J1araeT, yMeeT TECHO YBS3bIBATh TEOPUIO C IPAKTUKOH, CBOOOJHO CHpAaBISIETCA C 3ajadaMmy,
BOIIPOCAMU M JAPYTMMHU BUJAaMH IPUMEHEHMs 3HAaHUM, HE 3arTpydHsEeTcs C OTBETOM IIpU
BUJION3MEHCHN Sa)IaHHﬁ, IMpaBUJIBHO 000CHOBBIBAET IIPHUHATOC PELICHUC, BJIaICCT
Pa3HOCTOPOHHUMH HaBBIKAMU U IPUEMAMU BBIINOJIHEHUS TPAKTUUECKUX 3a/1au.

OneHKa «XOpOWIO» BBICTABIAETCS OOy4arolleMycs, €CIM OH TBEPAO 3HAET Marepual,
IPaMOTHO W IO CYLIECTBY M3JIaraeT €ro, He JOMYCKas CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
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BOIIPOC, IIPaBUJIBHO IIPUMEHSAET TEOPETUYECKUE [IOJIOXKEHUSA IPHU PEIICHUM IPAKTUYECKUX
BOMPOCOB U 3aj1ay, BiaJieeT HEOOXOAUMbIMHU HaBbIKAMU U MPUEMAMH UX BBIMOTHEHHUS.

OrneHka «y10BJIeTBOPHUTEIbHO» BBICTABISCTCS OOYYalOmEMyCsl, €CIM OH HMEET 3HaHHA
TOJIBKO OCHOBHOI'O MarepHuaja, HO HE YCBOWJ €ro JIeTalied, JOMYCKAaeT HETOYHOCTH, HEAOCTATOYHO
npaBWIbHBIE (HOPMYIMPOBKH, HAPYIICHUS JIOTHYECKOW TIOCIEIOBATENbHOCTH B H3JIOKECHUU
MPOrPaMMHOTO MaTepuasa, UCIBITHIBACT 3aTPYIHEHUS IPU BBIIOJHEHUH NMPAKTUYECKUX PaboT.

OneHka «HeYI0BJIeTBOPHUTEIbHO» BBICTABISICTCS OOydaromeMycs, KOTOPBIH HE 3HaeT
3HAYUTEJIHLHON YacCTH MPOrPaMMHOI0 MaTepuaia, AOMYyCcKaeT CYIIeCTBEHHbIE OIIMOKH, HEYBEPEHHO,
¢ OONBIIMMU 3aTPYJHEHUSMU BBIMIOJTHIET IPAKTUYECKHE PAOOTHI.

IlepeueHb BOIPOCOB /1Jisl MOATOTOBKH K IK3aMeHY
1o yuyeOHo#i qucuunianne «MaremaTuka»

1. OCHOBHBIE TPUTOHOMETPUIECCKUE POPMYITHIL.

2. OyukImsa y=SinX, e¢e rpaduk U CBOKCTBA.

3. @yHKIUsA y=COSX, ee rpaduK 1 CBOICTBA.

4, Oyukuus y=tgx, ee rpaguk u CBONCTBA.

S. OyHkuus y=Ctgx, ee rpaguK 1 CBONCTBA.

6. [IpeobpaszoBanue rpaduKoB.

7. YeTHbIe 1 HEUYETHBIE (PYHKITHH.

8. Bospacranue, yosiBaHue (QyHKIHUU. DKCTPEMYMBI.

9. Cxema uccienoBanus (pyHKIHH.

10. ApKcuHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTaHICHC.

11. Omnpenenenue npousBoaHou. [Ipupaiienue aprymenTa, npupaiieHue QyHKIUH.

12. IIpaBuia BEIYMCIIEHUS IPOU3BO/IHBIX.

13. [TpousBogHast CIOKHOM (HYHKIIUH, TPUTOHOMETPUYECKUX (DYHKINH.

14, OcHoBHble Gopmyibl 1uddepeHnpoBaHus.

15. KacarenbHas k rpaduxy GyHKIUN.

16. [Ipon3BoaHas B TEXHHUKE U (PU3HKE.

17. [Ipu3Hak Bo3pacTaHust UM YObIBaHUS (QYHKIIMH.

18. Kputnueckue Touku GyHKIUH, MAKCUMYMbl I MUHUMYMBI.

19. Haubonbiiee n HauMeHblee 3HaYCHUST PYHKIINU.

20. ITepBooOpaznas. OCHOBHOE CBOMCTBO MEPBOOOPa3HOM.

21. Tpu npaBuia HAXOXKACHUS TIPOU3BOIHBIX.

22. Tabnuia nepBooOpa3HbIX.

23. [Tnomane kpuBoauHeHOM Tpanenun. @opmyna Herotona-Jleitonuna.

24. Kopens N-0ii creneHu 1 ero cBOMCTBA.

25. CreneHsp ¢ pallMOHAJIBHBIM [TOKa3aTeNIeM U €€ CBOICTBa

26. IToka3arenbHas GyHKIUS, ee rpaduK U CBONUCTBA.

27. Jlorapu™msbl 1 UX CBONCTBA.

28. Jlorapudmuyeckas ¢pyHkuus, ee rpaduk 1 cBOICTBA.

29. [Ipumenenue nnTerpana.

30. [Tpou3zBoaHast moka3arenbHO 1 orapudmudeckoit pyHkunu, nepBoodpasHas
MOKa3aTreabHON (QYHKITUH.

31. AKCHOMBI CTEPEOMETPHH.

32. [Ipocreiinye reomeTpuuecKue TeNa U UX MOBEPXHOCTH.

33. [TapannenbHOCTh MPSIMBIX, MPSMON U MIOCKOCTH.

34. B3anMHOe pacrionoxeHne MpsIMBIX B TPOCTPAHCTBE.

35. [TapannenbHOCTh MIIOCKOCTEN.

36. Terpasnp u mapaienenures.

37. [leprieHAUKYASPHOCTD MPSIMBIX U IMJIOCKOCTEH.

38. [lepnieHIuKysIp ¥ HAKJIOHHBIE.

39. JIByrpaHHBIN yroJ.

40. [TorsATHE MHOTOTpAaHHUKA. BBITyKIIbIE M HEBBITYKJIbIE MHOTOTPAHHHKH.
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41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

I'eomerpuueckoe Teno.

[Tpusma. [Ipsimast, mpaBuabHas, HakJIOHHAsA. OObEMBI TTPU3MBI.

[Mupamuna. [lpaBuibHas nupamuia u ee cBoiictea. Anopema. O0beM NUpaMuIbl.
YcedeHHas nupaMua.

[IpaBunbHBIE MHOTOTPAHHUKH.

CummeTpus B IPOCTPAHCTBE.

CrnoxeHue U BBIYMTAHUE BEKTOPOB (IrparyuecKn).

YMHOKEeHHE BEKTOpa Ha 4uciio. CBOKMCTBA YMHOKEHUS.

Kommnnanaphsblie Bektopsl. [IpaBuio napamienenunesna.

[IpsiMoyronpHas cucteMa KOOpAUHAT B IPOCTPAHCTBE

IIpaBmiio cymMBbl, pa3HOCTH, IPOU3BEAEHUS BEKTOPA HA YHUCIIO.

[Ipocreiimue 3a1a4n B KOOpIUHATAX.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

LentpanpHas, oceBas, 3epKkajibHas cummeTpus. [lapannensHelil nepeHoc.
Humunap. [Tnomans MOBEpXHOCTH UIMHIPA U €T0 00BEM.

Konyc. ITnomaas moBepXHOCTH KOHYCA U €r0 00BbEM.

Cdepa u map. [Tnomane chepsl, 00beM mapa.

KacarenbHas miockocTs K cdepe.

[Tonsitue 06bemoB. CBolicTBa 0OBEMOB.

[TonsiTHE MIAPOB CETMEHTA, MIAPOBOTO CIIOS, IIIAPOBOTO CEKTOPa U UX 0OBEMBI.

27



JUCT PETUCTPALIUA W3MEHEHUI (AKTYAJIM3AIINN)
PABOYEHU ITPOI'PAMMBI YYHEBHOU JUCIUIIJIMHbI
OY .04 MATEMATHUKA

HaumeHoBaHMe CHIEITUAIEHOCTH
54.02.01 Ju3aiin (o oTpacism)

Pabouas mporpamma yuebnoi aucruumabel OY/[.04 Martematuka Ha 2023-2024 y4deOHbII

TOJl pPAaCCMOTPEHA U TIEPEyTBEPXKICHA HA 3aCEIaHUN IUKJIOBOW METOJUYECKONH KOMUCCUU (PU3UKH H
MaTeMaTUYECKUX JAUCUUIUIMH 0€3 N3MEHEHUH.

[IpoTokoa Ne 10 ot «26» utonst 2023 r.

[Ipencenarenb HUKIOBOM METOJUYECKON KOMUCCUU il E. B. I'epnunrep
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