MUHUCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHMS POCCUMCKON ®EJEPALIN

BPATCKHWH LEJUIFOJIO3HO-BYMAKHBIN KOJIJIEK
®EJEPAJIBHOI'O T'OCYJJAPCTBEHHOI'O BIODKETHOI'O
OBPA3OBATEJIBHOI'O YUPEXIEHUS
BBICILIET'O OBPA3OBAHUS
«BPATCKUIM IT'OCYJAPCTBEHHbBIN YHUBEPCUTET»

AOOKYMEHT NOAMNMWUCAH
ONEKTPOHHOW NOAMUCHIO

Ceptudukat: 025493C4E0B34808564BE6735EBB2702
Bnapeneu: CutoB Unbsi Cepreesuy
DeiictBuTeneH: ¢ 16.01.2023 go 10.04.2024

PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

MaremaTnka

CrnenunaibHOCTh
15.02.12 MoHTaX, TEXHUYECKOE 00CTY>KUBAHNE U PEMOHT IIPOMBIILIEHHOTO
o0opynoBaHus (1O OTpacisiM)

KBanudukanus BeITyCKHUKA

Texuuk

Bparck, 2023



PabGouast mnporpamma ydeOHOW AWCIMIUIMHBI pa3paboTaHa Ha OCHOBE
@enepalbHOTO  TOCYAApCTBEHHOTO  O0Opa3oBaTENbHOIO  CTaHIApTa  CPEIAHEro
npodeccuoHaIbHOT0 00pa3oBaHusl 1Mo crienraabHOCTH 15.02.12 MoHTaX, TEXHUYECKOE
00CIIyKUBaHUE U PEMOHT IIPOMBILUIEHHOIO 000opyaoBaHusa (mo orpacisM) ot 09. 12.
2016 Ne 1580

Opranu3zanus-pa3padoTurk: bpaTckuii memmtoa03H0-0ymaxHeiii kosuempxk PI'OY BO
«bpI'Y»

Pa3paboruuk:

CrenanoBa U.®., npenonaBarens Kadeapbl (U3HKO-MATEMATHUYECKUX M COIUATBHO-
TYMaHHUTAPHBIX JUCIUTUINH

Paccmotpena Ha 3acenannu Kadeapsl HHPOPMAIIMOHHBIX CHCTEM, MPOTrPaAMMHUPOBAHHS
¥ aBTOMAaTH3aIUH

OT« » 2023 r.

ITpoTokomn Ne

VYTBepKIaeHa 3aM. TUPEKTOpa 1Mo yueOHOo# padoTe

JI.M. Konosaiosa

oT«  » 2023 .




COJIEP’KAHUE
1 TIACIIOPT PABOUYEM ITPOI'PAMMBI VUYEBHOM
JCLIUTIIMHBI

2 CTPYKTYPA U COJEPXAHME VYEBHOU
JUCHUIJIMHBI

3 YCJOBUS  PEAJMBALINU VYEBHOM
JCLUTIIMHBI

4 KOHTPOJIb M _ OHLEHKA  PE3YJIbBTATOB
OCBOEHMA YYEBHOU AMCLUITJIIMHBI

27

28



1 IACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIATIINHBI

MaremaTuka
1.1 Ob6aacTe npuMeHeHns1 padoyeil NporpaMmsl
Pabouas mporpamma y4uyeOHOW IMCUUIUIMHBI SIBISIETCS YacTbl0  IPOrpaMMbl
NOJArOTOBKM  CHELMAIUCTOB CpeaHero 3BeHa B coorBerctBUuM ¢ PI'OC 1no
CIEeMaTbHOCTH 15.02.12 MoHTax, TEXHUYECKOE OOCIy)KUBAaHHE€ W PEMOHT
MPOMBINIJICHHOTO 000pyA0BaHus (TI0 OTPACIIsiM)

1.2 Mecto y4eOHOI AUCHMIVIMHBI B CTPYKTYpe HNpPOrpaMMbl MOATOTOBKH
CIICLIHATHCTOB CPEIHEro 3BeHa:
VYyeOHnas QUCLIMIUIMHA «MaremaTtuka» SIBIACTCS npoHIbHON LHKIa
00111€00pa30BaTEIbHOM MOTOTOBKH CTYJICHTOB.

1.3 Hesn m 3axaum y4eOHONl JMCUMILIMHBI — TpPeOOBaHHMS K Ppe3yJbTaTam
OCBOEHHUS Y4eOHOI TN CUUIIHHBI:

B pesynbrare ocBoeHUs y4eOHON AUCIUTUIMHBI O0YYAIOIIUICS JOKEH YMETh:

. BBIMOJIHATh  apu(METHYECKHE JEHCTBUS HAJ YHUCIAMH, COYeTas YCTHBIE W
INUCbMEHHBIE NPUEMBbl; HAXOIUTh MNPUOIMKEHHbIE 3HAYEHUS BEIWYMH U IOIPEIIHOCTH
BBIYMCIICHHUM; CPABHUBATh YUCIIOBBIC BBIPAKECHHUS;

. HAXOJUTh 3HAYCHUS KOPHS, CTETICHH, JOrapru(ma, TPUTOHOMETPHUECKUX BBIPAKECHHH
Ha OCHOBE OIpPEAEICHUs, MCIONb3Yysl NPU HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIE CpPEICTBA;
H0JIb30BaThCs MPUOIMKEHHON OLIEHKOM MPU NPAaKTUYECKUX pacueTax;

o BBINOJIHATh IIPe0Opa3oBaHUE BBIPAKEHUH, NpUMEHss (OpMYyJbl, CBSA3aHHBIE CO
CBOICTBaMHM cTeneHei, JorapumMoB, TPUTOHOMETPUUECKUX (PYHKIINI;
o HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMUSI U YMEHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

MOBCEHEBHOM JKM3HM I NPAaKTUYECKUX pacdyeToB Mo QopMmynaM, BKIOYas (HopMysl,
coJlepiKalllie CTENEHHU, paJuKalbl, Jorapu@mbl U TPUTOHOMETPUUECKHUE (DYHKIIMU, UCIOIB3YS
pU HEOOXOIMMOCTH CIIPABOYHbIE MaTepHallbl U MPOCTEHIINE BHIYUCIUTEIbHBIE YCTPONUCTBA,

o BBIYUCIIATh 3HAUEHUS MO 3aJJaHHOMY 3HAUEHHIO apryMeHTa IPU pasInyHbIX crocobax
3a1aHus QyHKIUY;

o OTIpeNeNATh OCHOBHBIE CBOWCTBA YHCIOBBIX (YHKIWH, WIUTIOCTPUPOBATh HX Ha
rpadukax;

o CTpOUTH TpadUKH HM3YUYEHHBIX (YHKIMH, WUIIOCTPUPOBATh MO IpaduKy CBOMHCTBA
AJIEMEHTApHBIX (PYHKIINH;

J UCTIOJIB30BAaTh MOHATHE (DYHKIIUH JIJISl ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIMYNH;

o UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUA M YMEHUS B MPAKTUYECKOH JesTeNbHOCTH U

MOBCE/IHEBHON KU3HU IS OIHUCAaHUS C MOMOUIbI0 (DYHKUMH pa3IMYHBIX 3aBUCHMOCTEH,
IpeJCTaBIeHUs UX TpadUuecKu, UHTEPIPETalli IpapKoB;

L4 HaxXoAuThb NPOU3BOJHBIC SJICMCHTAPHBIX (bYHKHHﬁ;

L4 HCIIOJIB30BAaTh MMPOU3BOJHYIO JIA IMTPOBCACHUA HpI/I6J'II/DKCHHLIX BBI‘-II/ICJ'ICHI/II\/'I, peuiaTtb
3aaa4U MPUKJIAAHOI'0 XapaKTEpa Ha HAXOXKICHUC HauOOJILIIEr0 U HAUMEHBIIIETO 3HA4YCHHA,

° BBIYHCIATH B HpOCTefIHJPIX cIydadx Iuiomagn H 00BbEMBI C HCIIOJb30BAaHUEM
ONIPCACIICHHOI'O MHTCTpaJia,

L4 HCIIOJB30BaTh HpI/IO6pCTCHHLIC 3HaHUSA U YMCHHA B HpaKTquCKOﬁ ACATCIBHOCTH U

MOBCEIHEBHOM JKM3HM [UIsl pElIeHHs 3a/ad, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX U
¢u3nueckux, Ha HauOONbIIME M HAMMEHBIINE 3HAYeHHs, Ha HaXOXICHHE CKOPOCTH U
YCKOpPEHUS;



L4 peliaTh panrvOHAJIBHBIC, TMOKA3aTCIILHBIC, JIOFapI/I(I)MI/I‘-IeCKI/IC, TPUTOHOMCTPUYCCKUC
YpaBHCHUS, CBOAAIINCCA K JIMHEUHBIM H KBaApPATHBIM, a4 TAKIKC aHAaJIOTMYHBbIC HCPABCHCTBA U
CHCTEMBI,

J UCIOJIb30BaTh TpaduuecKuii METO/ pellieHrs ypaBHEHUN 1 HEPABEHCTB;

J n300paxaTb Ha KOOPAMHATHOM IIJIOCKOCTH pEIICHUS YpaBHEHHUI, HEPaBEHCTB H
CHUCTEM C JIByMsI HEU3BECTHBIMH;

J COCTAaBJISITh M peIIaTh YypaBHEHUS W HEPABEHCTBA, CBS3BIBAIOLINE HEU3BECTHBIC
BEJIMUMHBI B TEKCTOBBIX 33J1a4ax;

J UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSI U YMEHUSI B MPAKTUUYECKOU AEATEIbHOCTU U

HOBCGHHGBHOﬁ KNU3HU I HOCTpOGHI/ISI U HCCIICAJOBaAHUA HpOCT@fIH.IHX MAaTEMAaTHUUYCCKUX
MOJCIEH;

° pemarh OpocTelme KOMOWHATOPHBIC 3aJaud METOJOM Tepedopa, a TaKkKe C
UCIIOJIb30BaHNEM U3BECTHBIX (DOPMYIL;

° BBIUMCIIATh B NPOCTEHUIIMX CIIydasX BEPOATHOCTH COOBITMH Ha OCHOBE IIOJCYETA
YHCIa HCXO0B;

L] HUCITIOJIB30BAThH HpI/I06peTeHHI)Ie 3HAHUS U YMGHI/IFI B HpaKTI/I‘-IGCKOﬁ HOCATCIIBHOCTHU U
MOBCETHEBHOM JKM3HM JUISI aHAlM3a peajbHbIX YHCIIOBBIX JIAHHBIX, NMPEJACTABICHHBIX B BHJIC
rpadMKOB U JHarpamm, a Takke JJIs aHaIu3a HHPOPMAIUK CTATUCTHYECKOTO XapaKTepa,

o pacro3HaBaTh Ha 4YepTeX)axX M MOJAEISAX IMPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH
TpEeXMepHbIE OOBEKTHI C UX ONUCAHUSIMU, U300PAKEHUAMHY;

o OINMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

o aHAJIM3UPOBaTh B IPOCTEHIIMX CilydasX B3aHMMHOE pacloJIOKEHUE OOBEKTOB B
IIPOCTPAHCTBE;

o n300paxxaTb OCHOBHBIE MHOTOI'PAHHUKHM M KPYIJIbIE TEJA; BBIIOJHATH YEPTEKHU IO
YCIIOBUSM 3ajay;

o CTPOUTH IpOCTEHIINE CeYeHUs KyOa, IPU3MbI, TUPAMU/IbI;

J pemarh IMJIAaHUMETPUYECKHME M IMPOCTEHUIINE CTEPEOMETPUYECKHE 3a/Jayd  Ha
HaXO0XJICHNE T€OMETPUYECKUX BEIINUMH;

o UCIOJIb30BaTh MPU PELICHUN CTEPEOMETPUUECKUX 33/1a4 INIaHUMEeTpUYeckue (pakThl 1
METO/IBI;

J IIPOBOAMTD JJOKA3aTENbHbIE PACCYKACHUS B X0JI€ PELLICHUS 3a1a4;

J MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMUSI U YMEHUS B MPAKTUUYECKOW AESITEIbHOCTU U

MOBCEHEBHOM KM3HM JJIs1 HUCCIeAOBaHMUsS (MOAETUPOBAHMS) HECIOXKHBIX MPAKTHUYECKHX
CUTyallUll Ha OCHOBE M3YYEHHBIX (OPMYJ] U CBOMCTB (UTYp, a TaKkKe BBIUYUCICHHUS 00BEMOB U
IJIOMIAEH IOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEI IPU PELIEHUU IMPAKTUYECKUX 3ajad,
UCIOJIB3YS IPU HEOOXOJUMOCTH CIIPAaBOYHHUKH U BHIYMCIUTENIbHbBIE YCTPONCTBA.

B pesynbrare ocBoeHUs yueOHOM NUCIMIUIMHBI O0YJArOIIUICS JOJKEH 3HATh:

J 3HAYCHHE MATeMaTHYEeCKON HAyKH /I PEIICHMs 3a7ad, BOZHHUKAIOIIUX B TCOPUU U
MpPaKTUKE; IUPOTY U B TO K€ BPEMsI OTPAHMUYEHHOCTh MPUMEHEHUS] MATEMAaTUUECKIX METOJIOB K
aHAJIM3Y U UCCIIEOBAHUIO MPOLIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE;

. 3HAUYEHWE TIPAKTUKH M BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTWhKe IS
GbOpMUPOBaHUS M PA3BUTHUS MATEMaTHYECKOW HAyKW; HCTOPUIO Pa3BUTHUS TOHSATUS 4YHCIA,
CO3JIaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH,

° YHUBEPCAIBbHBIM XapakTep 3aKOHOB JIOTMKM MAaTE€MaTHYeCKMX pPacCyKJICHHM, HX
MPUMEHUMOCTH BO BCEX 00JIACTSIX YEJIOBEUYECKOM S TEIIbHOCTH;
° BEPOSITHOCTHBIN XapaKTeP Pa3IMYHBIX MPOIIECCOB OKPYKAIOIIETO MUPA.



OcBoeHue cofepxaHusi yueOHON TUCIUIUINHBI «MaTemMaThkay 00ecrieunBaeT JOCTUKEHHE
00yYaromUMUCS CIeIYIOIUX Pe3yIbTaTOB:

. JIMYHOCTHBIX:

—  chOpMUPOBAHHOCTb TPEACTABICHUH O MaTeMaTUKe KaK YHUBEPCAJIbHOM S3bIKE
HayKH, CPEICTBE MOJIETIMPOBAHUS SIBJIEHUM U IIPOLIECCOB, UAESIX U METOJAaX MaTEMAaTHUKHU;

— I[IOHMMaHu€ 3HAa4YMMOCTHM MAaTeMaTUKH JUIsl HAy4YHO-TEXHHYECKOIO Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOLICHHS] K MaTeMaTHKE KaK K 4acTH OOLIeYesOBEUeCKON KYJIbTYpPbI
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MATEMATUKH, 3BOJIFOLMEH MAaTEMAaTUYECKUX UJEH;

—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KEeHUS,
QITOPUTMUYECKOW KYJIbTYpPhl, = KPUTUYHOCTH MBILIUICHUS HAa YPOBHE, HEOOXOIMMOM st
Oyaymeld  mpodecCHOHAIbHOM  JAEATENBHOCTH, JUISI  NPOJOJDKEHUS  O0pa3oBaHHMS U
camMo00pazoBaHus;

—  OBIAQJCHHE MAaTeMAaTUYECKUMHU 3HAHMSIMH M YMEHUSMH, HEOOXOIHWMBIMH B IIO-
BCEHEBHOW U3HU, AJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX JUCLUUIUIMH U JUCLUILIUH
npodecCHOHANBPHOTO LUKIA, JUIsl TMOJIy4eHUs oOpa3oBaHMs B 00JacTax, He TpeOyrommx
yIIyOJIeHHON MaTeMaTHYeCKON TOJATOTOBKY;

—  TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCIIECITHOW MPodecCHOHATBHOMN 1 00IECTBEHHON JCSITEIILHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEJIbHON TBOPUYECKOM U OTBETCTBEHHOM
JEeSITeTbHOCTH; TOTOBHOCTh K KOJUICKTHBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTenbHO, O0IIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIeI0BATEIbCKON, MPOSKTHON U IPYTHX
BUJIAX JESTEIbHOCTH;

—  OTHOIIEHHE K NPO(PEeCcCHOHATIBHOW MAESITEIPHOCTH KaK BO3MOXHOCTHU YYacTHs B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPO0IIeM;

. MeTanpeIMeTHBbIX:

—  YMEHHE CaMOCTOSITEJIBHO ONPENENATh LEJINU JEATeIbHOCTH U COCTaBIATH IUIAHBI
JeSITEIIbHOCTH;

—  CaMOCTOSTEIBHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATEIbHOCTD;
HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JUUISl TOCTUKEHHUSI TOCTABICHHBIX LEJIEH U peanu3alnuu
IUTAHOB AESITETbHOCTH;

—  BBIOMpAaTh YCICUIHbIE CTPATETUHU B PA3TUYHBIX CUTYAIHSIX;

—  YMEHHE€ NPOAYKTHBHO OOIIAThCS U B3aUMOJIEHCTBOBaTH B IPOLECCE COBMECTHOMU
NEeSTENIbHOCTH, YYUTBIBaTh TMO3UIMU JIPYTUX YYaCTHHUKOB JEATEIbHOCTH, 3(h(HEKTHUBHO
paspemniaTh KOH(IUKTHI;

—  BJaJIeHUE HaBbIKAMH I103HABATEJIbHOM, y4eOHO-MCCIIENOBATENbCKON U MPOEKTHOU
JeSITeIbHOCTH, HaBbIKaMU Pa3pelieHus mpooiem;

—  CHOCOOHOCTh M TOTOBHOCTh K  CAMOCTOSTEIBHOMY IIOMCKY METOJOB pPEIICHUS
MPaKTUYECKUX 3a/1ay, IPUMEHEHUIO Pa3IMYHbIX METOJ0B TO3HAHNUS,

—  TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHON WH(OPMAIMOHHO-TIO3HABATEIbHON
NEeSTeNIbHOCTH, BKJIOYash YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX HWHpopmanuu,
KPUTHYECKH OLIEHWBATh W HHTEPHPETUPOBATH WH(MOPMAIHIO, MMO- JTy4aeMyl H3 pa3iIHuHbIX
VCTOYHUKOB; BIIQJICHUE SI3BIKOBBIMHU CPEICTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO H3JaraTh
CBOIO TOYKY 3PEHHSI, UCIIOIb30BaTh a/IEKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

—  BJaJIeHUE HaBBIKAMH I[I03HABaTEIbHOW pedleKcHd KaK OCO3HAHHUS COBEPIIAEMBIX
JENCTBUI U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJILTATOB U OCHOBAHUM, IPAHUI] CBOErO 3HAHUS
Y HE3HaHWsI, HOBBIX MO3HABATENbHBIX 33/1a4 U CPEJICTB JIUIS UX JOCTHXKECHHUS;

—  LeNeyCTPeMJICHHOCTh B TIOMCKaxX M TMPUHATHU pEIIeHUH, COOOpa3suTeNbHOCTh U
UHTYULIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABIEHUN; CIIOCOOHOCTH BOC- MPUHUMATH
KpacoTy U TapMOHMIO MUPA;



o NpeAMeTHBIX:

—  c(hOpMHUPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTHKEe KaK 4aCTH MUPOBOM KyJIbTyphl U
MECTE MAaT€MaTUKH B COBPEMEHHOW LMBWIM3ALMHK, CIOCOOAX ONMCAHMS SIBICHUH pEaJbHOTO
MHUpa Ha MaTeMaTH4YeCKOM s3bIKe; C(HOPMHUPOBAHHOCTh MNPEACTaBIECHUI O MaTeMaTHYECKUX
MOHATUAX KAaK BOKHEUIIMX MATEMaTUYECKUX MOJEIAX, IO3BOJIAIOLIMX OIMUCBHIBATH U H3ydaThb
pa3HbIe IIPOLIECCHI U SIBJICHMS,;

—  IIOHMMaHUE€ BO3MOXHOCTHM aKCHOMATUYECKOTO IOCTPOCHHUS MaTEMAaTHYECKUX
TEOPUL;

—  BJIAJICHHE METOAAMM JI0KAa3aTeJIbCTB U AJITOPUTMOB PELICHUsA, YMEHUE UX IpUMeE-
HSATB, IPOBOJUTH 10KA3aTEIbHBIC PACCYKIIEHUS B XOJE PEIICHUS 3a/1a4;

—  BJAJIeHUE CTaHJApTHBIMM NIPUEMAMM PEIICHUS PALMOHAIBHBIX U MPPALlMOHAJIbHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN WM HEPABEHCTB, MUX CHUCTEM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHCJIE I II0- UCKA IyTH PEIICHUS
Y WUIFOCTPALMY PELICHUSI YPABHEHUN U HEPABEHCTB;

—  cpOpMHUPOBAHHOCTb NPEJACTABIECHUNH OO0 OCHOBHBIX IOHATHUAX MaTEMaTHYECKOIO
aHaM3a ¥ MX CBOWCTBAaX, BIAJCHME YMEHUEM XapaKTepH30BaTh NOBEJACHHE (YHKIIMH,
HCIIOJIb30BAHUE MTOJTYYEHHBIX 3HAaHUM JJI ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBHCHUMOCTEH;

—  BJIQJICHHE OCHOBHBIMHM IOHATHSMHU O IUIOCKMX M IIPOCTPAHCTBEHHBIX I€OMETpHUYe-
CKUX (UTypax, UX OCHOBHBIX CBOWCTBAX;

—  cpOpMHUPOBAHHOCTb YMEHHUS PaclO3HaBaTh I'€OMETPUUYECKUE (PUIYpbl Ha yepTexkax,
MOJIEJISIX U B PEAJIbHOM MHUPE;

— IPUMEHEHHE U3YYEHHBIX CBOWCTB reOMETpUYECKUX (Uryp u Gopmyi A pelieHHs
r€OMETPUYECKHX 3a/1a4 U 3a]a4 C IPAKTUYECKUM COJIEpKaHUEM;

— c(OpMUPOBAHHOCTh NPEICTABIECHUN O Ipoleccax U SBICHUSAX, UMEIOIIUX BEpO-
ATHOCTHBIA XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJlbHOM MHPE, OCHOBHBIX IOHATHUAX
2JIEMEHTapPHON TEOPHUH BEPOSATHOCTEM;

— YMEHHUM HaXOJUTh U OLIEHWBATHh BEPOSITHOCTH HACTYIUIEHUS COOBITHI B IPOCTENIINX
MIPAKTUYECKUX CUTYyalUsAX U OCHOBHBIC XapaKTEPUCTUKU CIIy4alHBIX BEIUYHH;

— BIIQJICHUE  HABbIKAMU MCIIOJB30BAaHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
pEIlIeHnN 3a1ay.

[Tpouecc u3yueHus: AMCUUIIIIMHBI HAlIpaBJieH Ha POPMHUPOBAHHUE CIAEAYIOIIUX KOMITETEHIIHI:

OK O0l. Bsibupare cnocoObl pemeHuss 3agad  NpoPEecCHOHANbHONW  JESTeNbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKA, aHalu3a W HHTEpIpeTaluu
uHbopManud © HHGOPMAIMOHHBIE TEXHOJOTMM JUUIsl BBINOJHEHMs 33Ja4 NpodecCHOHaTIbHON
NeSITEIbHOCTH.

OK 03. IInmanupoBaTh M pealM30BbIBaTH COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JAEITEIbHOCTh B MpodeccnoHalbHOM cepe, NCTOIb30BaTh 3HAHUS
1o (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUSX.

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U pa0OTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcymiecTBasTh YCTHYIO U NHCBMEHHYI0 KOMMYHUKAIMIO HA TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMATBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposiBiATh Tpa)k1aHCKO — MAaTPUOTUUYECKYIO MO3ULINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPATUIMOHHBIX OOIIEYETOBEUECKUX I[EHHOCTEH, B TOM YHCIIE C Y4Y€TOM
rapMOHU3AIMN  MEKXHAIIMOHAJIBHBIX M  MEXPEIUTHO3HBIX OTHOIIEHHWH, MPUMEHSATh CTaHAApPTHI
AHTUKOPPYILUOHHOTO MTOBEICHUS.

OK 07. CoznelicTBOBaTh COXPAaHEHUIO OKPY>KAIOLIEH Cpelibl, pecypcocOepeskeH 0, MPUMEHSTh
3HaHUA 00 U3MEHEHUH KIMMaTa, MPUHIMIIBI OepeKIIMBOrO MPOU3BOICTBA, 3P(HEKTUBHO AECTBOBATH B
Ype3BbIUANHBIX CUTYAIHIX.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

Bup yuedoHoii paboTbl O0bem yacoB
MaxkcuMmajibHasi ydeOHas HAarpy3Ka (Bcero) 330
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 312

B TOM YMCJIC:

J1a00paTOpHBIC PAOOTHI -

[IPAKTUYECKUE 3aHITHS 142
KOHTpOJIbHAsI paboTa 1
KYpCOBOM MPOEKT -
CaMOCTOsITeNIbHAsL PaboTa 00yJaroIIerocs 10
KoncyabTanuu 8
[TpomexxyTouHas arTectanus B popMe KOHTPOIHHON pabOThI, IK3aMEHa 6




2.1 TemaTuyecKkuii NJIAH U coJiep:KaHUe YUeOHOMH TMCUMIUIHHBI MaTemMaTuka

KoJui-Bo yacos no
pasnesnam u
TeMaM OcBa | Ypose
HanmenoBanme = £ eMble Hb
Ne . = 2 . TpeOoBaHue K pe3yJibTaTaM 0CBOCHHUS
3aHATHH, JJa0OPATOPHBIE U IPAKTHYCCKHE Som E X 3jieMe | 0CBOEH
3aHATHS - 2 =S AMCUHMILTUHBI
3aHATHS -t o5 E3 HTbI us
@ = =
[} ) =)
= E% eTeHl
5 uil
1 2 3 4 &)
18 | YMerb BBINOMHATE alireOpandeckue MpeoOpa3oBaHus U BEIYUCIICHHS, UCTIONb3Ys
Pazgen 1 IloBTOpeHHMe Kypca MaTeMaTHKH OCHOBHOM JEHCTBUS C TIOJIOKUTEIHHBIMU U OTPUIATEIIBHBIMU YHCIIAMU, JICUCTBHS C IPOOSMH,
IIKOJIbI JENCTBUS CO CTENEHsAMHU, (HOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS; BBIYUCIISITD
AJIEMEHTHI M IUIOMIAAH TUIOCKUX QPUTYp
Tema 1.1 Llenp m 3agaum MareMaTUKUA MPU OCBOCHUU 2 3HaTh: 3HaueHue Maremarnuecko Hayku s | OK 01
CIEHHUAIBHOCTH pelleHus 3a7a4, BOSHUKAIOUMX B Teopuu U npaktuke; | OK 02
1 o 2 3HAQUE€HHE NPaKTUKU W BOINPOCOB, Bo3HMKaromux B | OK 03 1
Maremarnka B IpaKTHUECKON JAESTEILHOCTH. 9
camoii MaTtematuke ansi ¢opmupoBanus u passutus | OK 04
Henn m 3amaun HU3ydyeHUs MaTEMaTUKU B .
MaTeMaTUYeCKOW HayKH; ucTtopuro pa3Butus noustus | OK 05
YUPEKICHUSIX CpEIHETO .
ylCclla, YHUBEpCAJIbHBbIM XapakTep 3akoHOB Jjoruku | OK 06
npodeccruoHanbHOrO 00pa30OBaHUS. .
MaTEMaTUYECKUX PacCyk ACHUH, UX MpuMeHuMocTh Bo | OK 07
BceX 00JIaCTSAX YEJIOBEYECKON A TEIHHOCTH.
Tewma 1.2 Yncna 1 BRIUKCIECHUS 4
2 o 2 METh: BBINOJHATH JEHCTBUS C MOJIOKHUTCILHBIMA U 1,2
JenicTBus c MOJIOKUTETbHBIMU u Yme ol AICHC ¢ noJioAutTen 5 ’
OTPUIATEIbHEIME  UHCTAMH, JEHCTBHS ¢ OTPHLATENbHBIMA  4HCIAMH, JCHCTBUA € ApObAMH,
. HcTBUS TETEeHsIMHU, ONEPUPOBATh MyJaMu
npobsimu.  JlelicTBUA ~ CO  CTEMEHsMHU, ACHC co crene , OMEpHPOBATL (opMyra
KpaIllEHHOT'0 YMHOXEHUS.
(hopMYJIBI COKPAIIEHHOTO YMHOKEHHSI. COKPAIICHHOTO yMHOMKE
2 METh: HaXOJWUTh II HT OT 4YH 9u |
3 [IpocThie U coXHBIE MPOLEHTHI. Yme axol POLCHT 0 cna, cio 1o
3aIaHHOMY ITPOLIEHTY
Tewma 1.3 I'eoMeTpust Ha TUIOCKOCTH 2
4 BUII ITOCKHX GUTYD ¥ HX MIOMIATS. 2 3HaTh: BUJABI TUIOCKUX (DUTYp U YMETHh BBIYUCIATH UX
TIJTOTIA TN
Tema 1.4 YpaBHeHMsI U HEpAaBEHCTBA 4




5 JMuueiinbie, — KBajpatHBe, POGHO  — 2 YMeTUL: pemaTth JUHEWHBIE, KBaJpaTHbIE, APOOHO —
HHOHHbIe YPABHEHWSL JUHENHbIE YpaBHEHUSI U HEPABEHCTBA
6 JInHeiinbie, KBaJIpaTHbIE, JIpoOHO |2
JINHEHBIE HEPABEHCTRBA.
Tema 1.5 CucteMbl ypaBHEHH 1 HEPABEHCTB 4
7 CrcreMbl  JIMHCHHBIX M HETHHEHHBIX 2 YMers: PeLIaTh CHCTEMEI JII/IvHeI?IHHx U HEIIMHEWHBIX ,
ypABHEHHIL. YpaBHEHUI U CUCTEMBI TUHEIHBIX HEPABEHCTB
8 C 2
HCTEMbl HEPABEHCTB.
Tema 1.6 BxonHO# KOHTpOJIB 2
9 BLIUHCIICHNS U IPEOGPA3OBAHHS. Y PABHEHHS 2 YMeTh BBINONHATH alredpanyeckue npe(36pa303aHHH
Y HEpaBeHCTBa. [ 'eoMeTpus Ha MIOCKOCTH. 1 BBIHCIICHUA, HCHIONB3Y S AICHCTRHA ¢
MOJIO)KUTEIIBHBIMU U OTPULIATETILHBIMU  YUCJIAMH,
NEHCTBUS C JpOOsSIMHU, JEHCTBUS CO CTEICHSIMH,
(GhopMysIBl  COKPAIIEHHOTO YMHOXEHHS; BBIUUCIATH
AJIEMEHTHI M IUIOMIA U TUIOCKUX QUTYP
Paznes 2 KoMIuIeKcHbIe qHeIa 4 3HaTh MOHATHE KOMIUIEKCHOTO HHCIIa; YMETb: BBIIONHATE JEHCTBHS C KOMITJIEKCHBIMH
YHCIaMHU B alre0pandeckoi popme, HaXOIUTh MOJYJIb KOMIIJIEKCHOTO YHCIIa
10 I[ToHsgTHE KOMIUIEKCHOTO 4Yucia. Buasl | 2 3HaTh W yMeTb:  BbIIOJHATH  jeiictBus ¢ | OK 01 1,2
KOMIUIEKCHBIX ~ uuncen. Dopma  3amucu KOMIUIEKCHBIMU 4YMCIIaMH B anredpandeckoil opme,
KOMIUIEKCHOIO ~ 4Mcia  (reoMeTpuyeckas, HaXOJIUTh MOJYJIb KOMILUIEKCHOTO YnCa
anredpandeckasi, TPUTOHOMETPHYECKas).
11 JleicTBUS ¢ KOMIUICKCHBIMH YHCIIaMH B | 2
asnreOpanyeckoit popme.
Pa3nen 3 YpaBHeHHsl M HEpaBeHCTBA 16 YMers  onepupoBaTh  IOHATUSAMM:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHUH U
HEPaBEHCTB, pPaBHOCWIHHOCTh YpaBHEHWUW, HEPABEHCTB M CHCTEM,

14

paluoHaNbHbBIE, YMETh pellaThb ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
IIOMOILBIO PA3JIMYHBIX [IPUEMOB; IPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX
CUCTEMBI Ul PELICHHs MaTeMaTU4YeCKMX 3a7ad M 3a4ad U3 pas3iInyHbIX
o0acTeil HayKH U peanbHOM KU3HU
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Tema 3.1 PaBHOCHIBHOCTH YpaBHEHUI U HEPABEHCTB.
OO0u1re MeTob! peleHust

12 [lpaktuyeckoe 3aHsiTHE. PaBHOCHIBHOCTH | 2 VYMeTh pemiath ypaBHEHMs, HepaBeHCTBa U cucteMmsbl ¢ | OK 01 1,2
ypaBHenuii. OOwmMe  METOABI  pelleHHs 2mp | moMOMIBIO PA3TMYHBIX TIPHEMOB; TIPUMEHSTh OK 02
YPaBHEHHH. ypaBHEHUs, HepaBeHCTBa, HX cHcTeMbl s pemerns | OK 03

13 [TpakTdeckoe 3aHsTHE. PaBHOCHIBHOCTSH | 2 OK 04

MaTeMaTHUYECKUX 3ajad U 3ajiad U3 pa3InyHbIX
HepaBeHCTB. OOmme METOAbl  PEIICHHS 2mp oB1aCTelH HAVEIL 1 ~ OK 05
HEpPABEHCTB. y PCAILHOM JKH3HH OK 06
OK 07

Tema 3.2 I'padmueckuii METOJ pEIICHUS YpPaBHECHHUH,

HEPABEHCTB

14 OOmme MeToApl pemieHus: HepaBeHCTB (| 2 VYMeTs pemarh HepaBEHCTBA C MOMOIIBIO Pa3InYHbIX 1,2
nepexo/ OT CPaBHEHUS 3HaYeHUN (PyHKIUH K TIPHEMOB
CPaBHEHMIO 3HAYEHMH apryMeHTOB s
MOHOTOHHBIX (YHKLUH, METOJ HHTEPBAJIOB,

(GYHKIMOHATBHO — rpadMUeCcKUil METO).

15 [TpakTuyeckoe 3ansTue. [ papuueckuii merox | 2 2mp VYMeTs pemath HepaBeHCTBA IpapMuecKuM METOI0M
pelLlIeHHsI HEPABEHCTB.

16 [IpakTrueckoe 3ansaTue. Pemenue ypaBHeHuit | 2 2np YMeTh pemiath ypaBHEHUS U HEPABEHCTBA C TIOMOIIIbIO
U HEPaBEHCTB. Pa3JIMYHbIX IPUEMOB

Tema 3.3 VpaBHeHUs U HEPABEHCTBA C MOAYJIEM

17 [lpaktnyeckoe  3amarue.  OmnpeneneHus | 2 YMeTp  pemiatb  OpOCTEMINIME  ypaBHEHMS U 1,2
monynd,  IIpocrelimme  ypaBHeHUs ¢ 2np HEpaBEHCTBA C MOJIyJIEM
MOJTyJIEM.

IIpocreiimne HEpaBEHCTBA C MOJYJIEM.

Tema 3.4 CocraBneHue u penieHre npodecCuOHaTbHBIX

3a]1a4 ¢ NIOMOUIbKO YpaBHEHUI.

18, 19 [TpakTuyeckoe 3ansiTue. Pemenne TekcToBbIX | 4 YMeTh MNpuUMEHSATh YpaBHEHMs, HEPAaBEHCTBA, HX 1.2
3a1a4 4np CUCTEMBI U1 pEIICHHs MaTeMaTU4ecKUX 3anad u

3a/ad U3 pa3IMYHBIX oOylacTell HayKu M pealibHOMN
KHU3HH
Pasznen 4 @yHKIMH, MX CBOMCTBA U rpaguKu 10 3HaTh W yMeTh: BBIYMCIATh 3HaueHus ¢GyHkimil mo | OK 01
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20 Omnpenenenne yncnoBoit Gpynknuu. CrocoOsl | 2 3aJIaHHOMY 3HAQYE€HHMIO apryMeHta npu pasinuHbeix | OK 02 1,2
3amanus GyHkui. O0nacTe ompeneacHus u cnocobax 3amanust pyHkmuu, ompenensth ocHoBHbIe | OK 03
MHOKECTBO 3HaueHWd QyHkiwuu. OCHOBHBIC CBOMCTBa 4HMCIOBBIX (QYyHKIUH, wunoctpupoBars ux | OK 04
CBOMCTBA GyHKIHH. I'paduueckas Ha rpadukax, WITFOCTPUPOBATH MO rpaduky cBoiictBa | OK 05
VMHTEPIPETALUS CBOWCTB. JMeMeHTapHbIX (GYHKIUH; ucnons3oBath mnouHsTHe | OK 06

21 OcHoBHbIE CBOICTBa ¢bynkuum | 2 ¢GbyHKIMM A7 onmucaHus M aHanmu3a 3aBucumocteil | OK 07
(MOHOTOHHOCTb, ~ YE€THOCTb,  HEYETHOCTH, BEJIMYMH; HCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUA U
NEPUOAUYHOCTbD. I'paduueckas YMEHMSI B IPAKTUYECKOU JEATEIBHOCTH.

UHTEPIPETALMS CBOWCTB.

22 [Tpaktuyeckoe 3ansthe. UreHue rpaduxos | 2 o
GYHKIHA. p

23 Onpenenenne obpatHod  GyHKIUH, €€ | 2 1
CBOIICTBA U TpaduK.

Apudmernueckue onepanuu HaJ
byHKIUAMU. Cnoxnast byHKIHS.
Kommoszurus pyHKIHA.

24 [TpeobpazoBanus rpauKoB bynkuumit | 2 1,2
(mapainenbHbIi  MEepeHoc,  CUMMETpPHS,
paCTsDKEHHUE U CKATHUE)

Pa3nes S Crenenn u kopau. CreneHHas QyHKIUs 18 3HATh: CBOMCTBA CTENIEHU U KOPHS

12 YMeTh: HaXOIUTh 3HAUYEHHUS KOPHS, CTENEHU, Ha OCHOBE ONpEJENICHUs,
UCTONB3Yysl TMpU  HEOOXOJMMOCTH  HMHCTPYMEHTAJbHBIE  CPEJICTBA;
10JIb30BAThCS MPUOIMKEHHOM OLIEHKOHN MpU NPAKTHYECKUX pacueTax

Tewma 5.1 Crenennasi hyHKIIMsI, €€ CBOMCTBA OK 01

25 KopHu HaTypanbHOU CTENEHU M3 YUCIA U UX | 2 OK 02 1,2
CBOICTBA. OK 03

26 IpaxTuyeckoe 3ausTHE. DYHKIME VX , BX 2 2mp v ) OK 04
rpadMKH ¥ CBOHCTBA. METh: HaXOAUTbh 3HAYEHUS KOPHs, CTETIEHH, Ha OK 05

27 Creneny ¢ I€HCTBUTENLHBIM IIOKA3aTEIEM, 2 OCHOBE OIIpe/IeTICHUS], UCTIONb3YsI TP HEOOXOAUMOCTH OK 06

55 MX CBOUCTBA. > WHCTPYMEHTAJIbHBIC CPE/ICTBA; MOJIb30BATHCS OK 07
TIpakTdeckoe 3anaTHe. CTENeHHbIe 2mp MPUOIMKEHHOM OLIEHKOHM MpU MPAKTUUECKUX pacyeTax
(byHKIIMH, UX TpadUKU U CBOMCTBA.

29 ITpaxkTuueckoe 3ansrue. IIpeodpaszosanue 2 o
CTETEHHbIX BBIPAKEHUH. p

Tewma 5.2 UppauroHanbHble ypaBHEHHs M HEPABEHCTBA
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30 DDA oHATL S HopanctcTBa 2 1.2
pp P ' YMeThb pemarh HEeCI0KHbIE HPPALMOHATBHbIC
31,32 IIpakruueckoe 3amsitue. Ipeodpasosanue 4 4mp YPaBHEHUS U HEPABEHCTBA; BHIIIOIHATD
MPpaMOHATLHBIX BBIPAKECHUH. .
33 TIpaKTHUeCKOE 3aHATHE. PelleHHe > 5 peoOpa3oBaHus UPPALMOHATBHBIX BIPAKEHUI
MPPaLMOHATILHBIX YPAaBHEHUI U HEPABEHCTB. 1p
10 YMeTh HCIoNIb30BaTh rpaduK MOKa3aTeabHOU HKIUU JJIS U3YYCHHUS
Pa3nea 6 IlokazaTeabHast pyHkumus P q)v ymxumH 1 Y
8 MPOIIECCOB M 3aBUCHUMOCTEH MpH PEUICHWH 33734 U3 JPYTUX y4eOHBIX
IPEIMETOB U U3 PEabHOM JKU3HU, PEIICHHUs [T0Ka3aTeIbHbIX YPaBHEHUHN U
HEPaBEHCTB
34 ITokasarenbHas (QyHKUMA, €€ TIpauK U | 2 OK 01 1,2
CBOWCTBA. OK 02
35 IIpaktnueckoe 3amarue. IlokasarenbHsle | 2 2
ypaBHEHUS. 1p 5 OK 03
36 [Tpaktnueckoe  3anstHe. Iloka3zarenbHble | 2 2p YMeTh CTpOUTh IpadyK MOKA3aTEIbHON (DYHKIIUH; OK 04
HCPaBCHCTBA. pemaTh MoKa3aTelbHbIe YPaBHEHUS M HEPABEHCTBA OK 05
37 [Tpakthyeckoe 3aHATHE. PELIEHHE CHCTEM | 2 )
MOKa3aTeIbHBIX YPABHEHHUIA. 1p OK 07
38 [TpakTryeckoe 3aHATHE. Pemenue | 2 )
IOKa3aTeJIbHBIX YPABHEHH U HEPABECHCTB. 1p
Pa3zpen 7 Jlorapudmsr. Jlorapupmuieckast pynkuust | 24 YMeTp uCnosib30BaTh rpaduk JorapuGMHUICCKON byHKIUN A7
12 U3yUYeHHs TPOIIECCOB M 3aBUCHUMOCTEH NpU PEIICHWH 33134 U3 JPYTHX
y4eOHBIX MPEAMETOB U U3 PEATbHOMN JKU3HH, PELICHUS JIOTapuPMUIECKUX
YpaBHEHUH U HEPABEHCTB
39,40 Jlorapudpm quca. OcHoBHOE | 4 OK 01 1,2
sorapu(MUIECKOE TOKAECTBO. JlecaTuunbie 3HaTh: onpeaeneHue Jorapudma, BUabI JorapupmMon OK 02
Y HaTypaJbHBIE JOTapu(MbI, YHCIIO €.
41 gggg}ggg}oﬂOrapﬂﬁg’lgﬁpng&%"i;?é HI;IGHOBOMI}/II 2 YMeTb mob30BaThCsl CBOWCTBAMHM JIOTapu(pMOB OK 03 1,2
. OK 04
OTEHUMPOBAHKE. Nwmets monsiTHE 0 JIorapuMUPOBaHUH U
HOTEHIIMPOBAHUHU OK 05
42,43 [Ipaktuueckoe 3anstue. [IpeobpazoBanus 4 A YMeThb BBINOTHATH HECIOXKHBIE TTPE0Opa30BaHUS OK 07
Jorapu(pMUUECKUX BbIPAKEHUH. P JOrapu(pMHUECKUX BbIpRXKEHUI
44 Jlorapudmuueckas GyHKIHA, ee rpaduk 1 2 VMeTh ¢cTpouTh rpaduK JorapuGMUIEcKor PyHKIINU 1,2
5
CBOMCTBA.
45 Jlorapumuieckie ypaBHCHHSA, OCHOBHBIC [ 2 YMeTb pemars JorapupMUIecKue ypaBHEeHHUs U 1,2
IPHUEMBI UX PEIIeHHs (METOJ BBEIEHUS HOBOM
[IEPEMEHHOM, METO IOTEHIUPOBAHUS, Jorapu()MUIECKUE HEPABEHCTBA
(DYHKIIMOHAIIBHO — rpaUYeCKUil METOI).
46 Jlorapudmuueckrue HepaBeHCTBA, OCHOBHBIE 2 1,2
IIPUEMBI UX PELICHHUS.
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47,48 [TpakTrueckoe 3ansTue. Perenue 4 .
Jorapu(MHUUECKUX YPAaBHEHUN 1 HEPABEHCTB. P
49 [IpakTrueckoe 3ansTHe. Permenue cucrtem 2 o
Jorapu(pMHUUECKUX YpaBHEHHIA. P
50 [Ipaktrueckoe 3anstue. [lpumeHeHue 2
norapudma. Jlorapudmuueckas cnupans B 2np NmeTs oHATHE O IPUMEHEHHH Joraprdma
MIPUPOJIE, €€ MATEMAaTHYECKIE CBOMCTBRA.
IIpoMe:KyTOYHBIH KOHTPOIb 2
51 Pemrenue ynpaxHeHMiA. 1 YMeTb pemaTh noKazaTelbHbIe U JIorapupMUuIecKre
YpaBHEHHUsI, HEPABEHCTBA, CHCTEMBL. 1KP YpPaBHEHUS U HEPABEHCTBA
Pa3nesn 8 OcCHOBBI TPUTOHOMETPHH. 38 18 YMeTh omepupoBaTh MOHATHSIMH: TPUTOHOMETPUYECKHE (PYHKIIHH,
Tpuronomerpuyeckue GyHKIHU TPUTOHOMETPUYECKUE YpPAaBHEHHUs, HEPABEHCTBA H; YMETb pelIaTh
YpaBHEHHS JUIS PEIICHHs] MaTeMaTUYeCKUX 3a7ad U 3a7a4 U3 Pa3IUdHbIX
o0acTeil HayKH U PeabHOM KU3HH; IEMOHCTPUPOBATH
YMEHHUE HCIONIb30BaTh rpadukd (YHKIHNA A M3YYEHHS IPOIECCOB U
3aBUCHMOCTEH MpU pelIeHUH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U W3
peanbHOM  KHU3HU; BbIpaXKaTh (opMyJamMH  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU
Tema 8.1 Tpuronomerpudeckue GyHKIMU 6 2 OK 01
IpOu3BOJbHOrO yria. Panquannas u rpajgycHasi Mepa yria OK 02
3HaTh W yYMETh: BBIIOJNHATH IpeoOpazoBaHUE
52 Panuannas u rpagycHas Mepsl yria. 2 . OK 03 1,2
BBIpXEHUH, TPUMEHSsT POPMYJIIBI, CBS3aHHBIC C
Ornpenenenue cuHyca, KOCHHYyCa, TAHT€HCA U OK 04
OCHOBHBIMHM TPUIOHOMETPUYECKMMHU TOXKJECTBAMU U
KOTaHI'€HCa YHcia. 3HAKU CHHYCa, KOCHHYCa, . OK 05
UX CIEICTBUSIMH; BBHITIOJIHATE  TIpeoOpa3oBaHue
TAHT€HCA U KOTAHT€HCA N0 YETBEPTSIM . o OK 06
BBIP@KEHUM, IpPUMEHsSA OpMyJbl  TPUBEACHUS
53 3aBUCUMOCTB MEX]Ly CHHYCOM, KOCHHYCOM, 2 P > 1P pMy PHBCA > | OK 07 1,2
CYMMBI ¥ pPa3sHOCTH JBYX VIJIOB, JBOHHOTO H
TAHT€HCOM M KOTAHT€HCOM OJ[HOTO M TOTO XKe
A HOJIOBUHHOTO  YIJIOB,  IpeoOpa3oBaHUs  CYMMBI
yIIa. TPUTOHOMETPUYECKUX (YHKIMI B TPOU3BENCHUE U
54 [IpakTrueckoe 3ansTue. Berancienne 2
. . NPOU3BEICHUS B CyMMY, CTPOUTH  TpauKu
3HaYeHUN TPUTOHOMETPHUECKUX (DYHKIIHH, 2mp .
M3YYEHHBIX (YHKIWH, WITFOCTPUPOBATH 1O TpaduKy
OTIpeJIeNICHUE WX 3HAKOB 10 YETBEPTSIM . .
CBOMCTBA (PyHKITHI.
Tema 8.2 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBa. | 4
PopMyIIbl IPUBEICHUS
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1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

55 OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKAECTBA | 2
U MX CJIC/ICTBUSI.
56 DopMyIIbl TPUBEICHUS. 2
Tema 8.3 CuHyc, KOCHHYC, TAHT€HC CYMMBbI 1 Pa3HOCTH 10
JBYX apryMeHToB. CHHYC U KOCUHYC JABOMHOIO YIJIa. 4
PopMyJIbl TOJIOBUHHOIO YIUIA.
57 DopMyIIbl CyMMBI B PA3HOCTH JIBYX 2
apryMEHTOB.
58 DopMyIIbl TBOWHOTO ¥ TIOJJOBUHHOTO YTJIOB. 2
59 ®opmyiibl Tpeodpa3zoBaHUs CyMMBI 2
TPUTOHOMETPUUYECKUX (QYHKLIUN B
MIPOU3BECHUE U TPOU3BEACHHUS B CYMMY.
60,61 [Ipaktuyeckoe 3anstue. [IpeobpazoBanue 4
IPOCTEUIINX TPUTOHOMETPHUECKUX 4np
BBIPAKCHUI
Tema 8.4 Tpuronomerpuyeckue GyHKIUH, UX CBOWCTBA | 2
U rpadukm.
62 CaoiicTBa u rpaduku GyHknuin y =sin X,y = | 2
COS X, Y =1g X, Y = Ctg X.
Tema 8.5 IIpeobpazoBanue rpagukos 2 2
TPUTOHOMETPHUYECKUX (DYHKIMH
63 IIpakTnueckoe 3ansatue. Cxarue u 2
pacTsbkeHne rpaduKOB TPUTOHOMETPUYECKUX 2np
(GYHKIMH.
Tema 8.6 Onucanue Npou3BOACTBEHHBIX MTPOLIECCOB C 2 .
OMOIIBIO TpapUKOB (PYHKIHIHA P
64 [IpakTrueckoe 3anstue. Mcnonp3zoBanue 2
CBOWCTB TPUTOHOMETPUUECKUX (DYHKIIHI B 2np
npodeccuoHaNbHBIX 3a]auax.
Tema 8.7 ObpaTHble TpUroHOMETpUUYECKUE QYHKIIUU 2
65 OOpatHble TPUTOHOMETpUYECKHE (DYHKIIHH, 2
uX rpaduKu 1 CBONCTBA.
Tema 8.8 TpuroHomeTpuuecKkue ypaBHEHUS U 10 8

HEPaBEHCTBA
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66 [Ipocreiimme TPUTOHOMETPUIECKHE 2 3HaTh. METO/IBI PEIICHUS] TPUTOHOMETPHUICCKUX 12
ypaBHEHHUS. ypaBHEHUN
67,68 [TpakTudeckoe 3ansTue. Pemenue 4
TPUTOHOMETPUUECKHUX YPaBHEHUI OCHOBHBIX )
YMeTh: pemaTh TPUTOHOMETPUICCKHIE YPABHEHUS
TUIIOB (CBOSIINECS K KBaJPATHBIM, 4mp
peliaeMble pa3aoKeHUEM Ha MHOXKHTEH,
OJIHOPO/IHBIE)
69 [IpakTHueckoe 3aHsTHE. 2 2np NmeTp noHsATHE O METO/IaX PEHICHUS
TpuroHomeTpruyecKue HEPABEHCTRA. TPUTOHOMETPHYECKUX HEPABEHCTB
70 [IpakTuueckoe 3anstue. Pemenue 2 2mp 3HaTh METOABl U YMETh PEIIaTh TPUTOHOMETPUUECKHE 1,2
TPUTOHOMETPUYCCKHUX YPaBHEHUH . ypaBHEHUS
Pa3zpnen 9 IlponzBognas pyHKkumMu, ee NpuMeHeHUe 50 3HaTh: NPUMEHEHHE MaTEMaTHYECKUX METOJI0B K
aHAJIM3Y U HCCIEIOBAaHUIO IMPOLIECCOB U SIBICHUI B
IpHUpOJIe U OOIIECTBE YMETh: HAXOIUTh MPON3BOIHBIC
20 3JIEMEHTapPHBIX byHKIUi; UCIOJIb30BATh
NPOU3BOTHYIO JIIi  TPOBEACHHS  MPUOJIMKCHHBIX
BBIUMCJICHU, pelIaTh 33/1a4u MPHUKIAIHOTO XapaKTepa
Ha HAXOXJCHUE HaWOOJBIIET0 W HAWMEHBIIETO
3HAUEHUs
Tema 9.1 [onsTie npousBoanoi. [IpaBuna u popmynsr | 10 9 OK 01
b depeHIIMpOBaHUS OK 02
Onpenenenue YHUCII0BOH | 2 3HaTh: OMpeaecHne YHUCIIOBOM mocnenoBarensHocTh; | OK 03 1,2
71 nocneaoBareabHocTU. CriocoObl 3afaHust U YMETb HaXOUTh MPEEII OCIEN0BATENBHOCTH OK 04
CBOMCTBA YHCIOBBIX MOCIEI0BATEIbHOCTEH OK 05
mocJieoBaTeIbHOCTH. HaxoxkaeHmne N - 10 OK 06
4JieHa T0CIIeI0BATENbHOCTH, CYMMBL. OK 07
72 Omnpenenenne npeselia mociaeI0BaTeIbHOCTH. | 2 1,2
Brluncnenue npeaenon Mociae10BaTeIbHOCTH
73 Omnpenenenue npeaena (QyHKIUA B TOYKE U | 2 Nmets moHsATHE O mpenene (QyHKIHM B TOYKE W Ha 1,2
Ha OeckoHeyHOcTH. OCHOBHBIE CBOICTBa 0EeCKOHEYHOCTH
IIPEJIeIIOB.
74 [IpakTnueckoe 3aHATHE. Brraucnenune | 2 2mp YMeTh HaX0AUTh MpeeNbl HECI0KHBIX (QYHKINN

npenenoB (QyHKIUU.
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1,2

1,2

1,2

75 [Ipupamenne aprymenTa u GyHkuu. 3amaqu, | 2 3HaTh OMpeNeJcHUE TMPHUPAIICHHUS aprymMeHTa 1
[PUBOJSALIME K IOHATHUIO IPOU3BOJHOM. (GyHKIMU; OTIpeieieHue MPOU3BOAHOM.
OnpeneneHyue Nporu3BOTHOM.

Tema 9.2  IlpousBoaHble  CyMMBI,  pa3HOCTH, | 8 4

IPOM3BEACHUS, YACTHOTO.

76 [MpaBuna muddepenuupoBanus. Dopmyrsl | 2 3Hath: npaBwiIa U popmyiibl nuddepeHpoBaHus.
I QepeHpoBaHusl. YMeTh HaxoIuTh IPOU3BOJAHBIC 3JIEMEHTAPHBI]

77,78 [IpakTueckoe 3ausartue. | 4 byHKIHI
Huddepenunpopanue 3JIEMEHTaPHbIX 4np
GYHKIMH.

Tewma 9.3 IlpousBogHas CIIOKHON HYHKIIUH 4 4

79,80 [TpakTnueckoe 3ansaTtue. CroxHas (yHkuus. | 4 . Nmets oHATHE O CIOXKHOU (PyHKINN
[Tpon3BoHAs CIIOKHON (YHKIIUH. p

Tema 9.4 [lonaTue 0 HeNPepbIBHOCTU (PYHKIIUU 2

CPO [Tonsatue nempepsiBHOW ¢(yHkmu. CoiictBa | 10 NmeTpr TOHSATHE O HENPEpbIBHOM QYHKIUH, €
HenpepblBHONH  QyHKuuM. CBA3b  MEXIY CBOWCTBAX M  CBSI3M  HENPEPHIBHOCTHIO ]
HETPEPBIBHOCTHIO M TP PEepeHIIIPYEMOCTHIO T GepeHIpPyeMOCThI0 (YHKIIMN B TOUKE.
¢byHKIMH B TOuke. ACHMOTOTHI Trpaduka
byHKIUN

Tema 9.5 Teomerpuueckuit u Qusnueckuii cmeica | 4 5

IPOU3BOJTHON

81 I'eomeTpuueckuii  CMbBICT  MPOU3BOAHOM. | 2 3HaTh: T€OMETPUUECKUN CMBICI MPOU3BOIHOM; YMETh
VYpaBHeHHE KacaTelbHONH U HOPMAJIH. COCTaBJISITh YpaBHEHHUE KacaTeJIbHOU U HOPMAJIH.
®u3nueckuil CMBICI IPOU3BOAHOU. Bropas
MIPOM3BOJIHAS U €€ (PU3HUECKUN CMBICIL.

82 [IpakTnyeckoe 3aHatue. @Pusnueckut u |2 HNMers moHATHE O IPUMEHEHHHM IIPOU3BOJHOU B
F€OMETPUUYECKUN CMBICA IPOU3BOJHOM B 2np npoeccnoHaNbHBIX 3aa4ax
npo¢ecCHOHATBbHBIX 3a1auax

Tema 9.6 MonoToHHOCTh QyHKIMH. Touku 3KcTpemyma | 4

83 Bospacranne u  yObiBanue — QyHKIUH. | 2 YMerb uccnenoBaTh (YHKIHIO Ha MOHOTOHHOCTH H
Okctpemymbl  ¢yHkiuu.  MccnenoBanue 9KCTPEMYM, Ha BBIMYKJIOCTh U MEpPerud ¢ MOMOIIbIO

(GYHKIIMM Ha MOHOTOHHOCTH U JKCTPEMYM C
TMOMOIIBI0 TPOU3BOJIHOM.

MIPOU3BOJHOMN

1,2
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84 Breimykiocts  GyHKIMHM, TOYKM Tieperuoa. | 2 12
HccnenoBanne (yHKIMM Ha BBIIYKIOCTh U
TOYKH TIepernda ¢ HOMOIIBI0 TPOU3BOTHOM.
Tema 9.7 HWccnenoBanue ¢GyHKIMH W MOCTpocHHE | 6 4
rpauKoB
85 Anroput™M  uccnenoBaHus — QYHKIMH @ H | 2 1,2
IOCTPOEHHUsI ~ IpaUKOB € IOMOILBIO YMeTp wucciaenoBath (QYHKIUIO IO ONPEIEICHHOMY
TIPOU3BOIHOM. QITOPUTMY W CTPOUTh TIpaduK C  MOMOIIBIO
86,87 [IpakTHueckoe  3aHsATHE. Uccnenosanue | 4 . MIPOU3BOAHOMN
(GyHKUMH ¥ TocTpoeHue rpaduKoB. P
Tema 9.8 HawuOonbiiee ¥ HaWMMEHbIICe 3HAYCHUS | 6
¢ynkuuu. HaxoxkaeHue ONTHMAaNbHOTO pe3yiabTara C 6
TIOMOIIIBIO IPOM3BOTHON B MPAKTHYECKUX 331a9ax
88 [IpakTndeckoe  3aHSTHE. Haxoxnenue | 2 1,2
HauOOJIBIIIET0O ¥ HAMMEHBIIETO 3HAYCHUIA . .
P 3HaTh: NMPUKIATHONW XapaKTep MPOU3BOJHOM, YMETh:
89,90 [Mpaktnueckoe  3amsitue.  [lpwnoxenue | 4 DeIath — 3ajatit — PHIIANToOro  xapaxicpa — Ha
. HAXOKJCHUE HAUOOJIBIIIEr0 M HANMEHBIIIETO 3HAYCHUSI.
MPOU3BOJHOW K PEHICHUIO TMPHKIATHBIX 4mp
3a1a4
Pazgen 10 IlepBooOpa3nas pyHkuum, ee 18 12 3HaTh M yMEThb HAxXOIWThb HEONpEIENCHHbIE WHTETpajbl OT HECIO0XKHBI)
npuMeHeHHne (YHKIHH, BEIYUCIATH B POCTEHIINX CITydasX TUIOMIAAN C HCIIOJIb30BAaHHEN
OTIpeNIeIEeHHOr0 MHTErpajia; HCIHOJb30BaTh IMPUOOPETEHHBbIE 3HAHUS |
YMEHUS B IPAKTUYECKOH JEeSITEIbHOCTH ISl PEIICHUS IPUKIIAIHBIX 3a/1a9
Tewma 10.1 IlepBooOpa3nas ¢pynkiuu. [Ipasuina 2 OK 01
HaXO0’KJECHHUs IEpBOOOPA3HBIX OK 02
91 [Tonstue nepBooOpa3zHoi byHKINH. | 2 OK 03 1,2
ITonsTne UHTEIPUPOBAHUA. IIpaBuia OK 04
HaxXO)KJIEHHsI IEPBOOOPA3HBIX. 3HaTh W yMETh HaXOIuTh Heompenenenusie uaTerpaay OK 05
Tema 10.2 Heonpenenenuslii u  ompeneneHHsid | 10 OT HECIOXHBIX (QyHKIUH, wucmons3ys crpaBounsl OK 06
UHTETPaJIbl MaTepUaIT; BEIYHUCIIATE OIPE/ICIICHHBIC HHTErPAITBI OK 07
92 Heomnpenenenuslii HHTErpan U ero cBOWcTBa. | 2 1,2
OcHOBHBIE TAOJIUYHBIC HHTETPAITBL.
93,94 [IpakTnueckoe 3ansitue. HemocpencrsenHoe | 4 .
WHTETPUPOBaHUE (DYHKITHIA. P
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95 OmpenenieHHBI MHTETPAI M €r0 OCHOBHBIE 1,2
CBOMcTBa.  BpluncieHue  onpeneneHHbIX
uHTerpagoB  mo  ¢opmysne  HproToHa-
JleitOHuma.
96,97 [IpakTrueckoe 3aHsITHE. Brraucienue .
OIIpEICIICHHBIX UHTErPAJIOB. P
Tema 10.3 TlonsTue 06 ONMpeACIIEHHOM HMHTErpalie Kak 4
IJIOIIA M KPUBOJIMHENHON Tparleluu
98 [Ipaktrueckoe 3aHsTHE. ['eomMeTpuvecKuid 1,2
CMBICT OIIPEEIIEHHOTO MHTErpaa. .
2mp YMeTb: BBIYHUCIATH B MPOCTEHIINX CIy4asxX IUIOMAIH
[IpuMeHeHHe OIpeesIeHHOr0 UHTerpaa Jyis
. C HUCIIOJIb30BaHUEM OIIPEJECIIEHHOI0 UHTErpaia; UMeTh
BBIUMCIICHMS IIOMIAAeH
HOHSTHE O TPUIOKEHUSX ONPEAEIEHHOr0 NHTErpasia
99 [Ipaktnyeckoe  3anstve.  [IpunoxxeHus
K BBIYUCIICHUIO (PU3MUECKUX BEINYMH
OIPEIECJIEHHOTO0 MHTErpajga K BBIYUCICHUIO 2mp
($U3MYECKUX BETUYUH
Pa3nes 11 MHo:xecTBa. Ji1eMeHThI Teopuu rpagos 8 YMeTh onepupoBarh NOHATUSAMU: MHOXKECTBO, IIOJMHOXKECTBO, Ollepaluu
HaJl MHOYKECTBAMHU; YMEHME HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar Ui ONUCaHMs peajbHbIX MPOLECCOB M SABICHUNA NpPU pPELICHUU
4 3aJa4, B TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB;
- yMeTb ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIA rpad, AepeBO, LHUKI,
rpad Ha IUIOCKOCTH; YMEHHE 3aJlaBaTh W OMUCHIBATh Tpadbl pa3IHIHBIMU
Croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4
Tema 11.1 MHoxecTBa. Onepanuy ¢ MHOKECTBAMHU 4 2
100 I[loussTue  MHOXecTBa.  [loaMHOXKECTBO. | 2 1,2
YMeThb onepupoBaTh MOHATHSIMH: MHOKECTBO,
Omnepanyy ¢ MHOKECTBaMH.
HOJJMHOKECTBO, BBIIOJIHATH ONEPALIUH Ha
101 [Ipaktnyeckoe  3anarue. Omnepauuu c | 2
2np MHOXECTBAMH
MHOXecTBaMu. PeleHne npuKIIaHbIX 3a/1a4.
Tema 11.2 I'padhbl ¥ UX IpUMEHEHHE. 4 2
102 [Monsatue rtpada. Cesa3ubli Tpad, aepeBo, | 2 yMETb ONEPUPOBATh MOHATUAMU: Tpad, CBI3HBIN rpad, 1,2
LMKII rpad) Ha IJIOCKOCTH. JEpPeBO, UK, Tpad Ha TUIOCKOCTH; 3a/1aBaTh U
OIMMCHIBATh rpadbl pa3IMUYHBIMU CIIOCOOAMHU

19




103 [IpakTrueckoe 3aHSTHE. [Ipumenenue | 2 YMeTh UCTIOB30BaTh rpadbl MPU PEIICHUH 337129
rpadoB K PEIICHUIO 3a/1a4. 2mp
Pazgen 12 DnemeHTH! KOMOMHATOPUKM, CTATUCTHKHU | 24 8 OK 01
U TEOPUM BEPOSATHOCTEN OK 02
Tema 12.1 OcHOBHBIE MOHSTHSI KOMOMHATOPHKH 6 2 OK 03
104,105 | Pa3merienus, IEPECTAHOBKU M COYETAHMS 4 OK 04 1,2
106 bunom Herorona. Tpeyronpuuk Iackans 2 OK 05
107 I[IpakTH4ecKoe 3aHSATHE. Pemenne | 2 2mp OK 07
IIPUKJIQIHBIX KOMOMHATOPHBIX 3a/1a4.
Tema 12.2 CoGbITHE, BEPOATHOCTH COOBITHSL. 6
CrnoxeHue 1 YMHOXKEHHUE BEpOSITHOCTEH
108 CoObiTusi, BuAbl coObITHA. Omnepamuu HAI | 2 1
COOBITUSAMHU. 3HaTh U YMETb: pPeuIaTh NpocTeiine KoMOMHATOPHBIE
3aJaud  METOJOM Tepebopa M C UCIOIb30BAHUEM
109 BepositHocTh coObiTud. Kitaccuueckoe u 2 U3BECTHBIX (OPMYJ; BBIUUCISATH B  MPOCTEHIINX 1,2
CTaTUCTHUYECKOE OIPE/IeIICHIE BEPOSTHOCTH. Cllydasix ~ BEPOSITHOCTH  COOBITHH;  HCIIOJIB30BaTh
110 CroxeHue 1 YMHOXKEHUE BEPOSATHOCTEI. 2 npuoOpeTeHHbIE 3HAHUS W YMEHHUsS B INPaKTHYECKOU 1
Tema 12.3 BeposiTHOCTD B IpoeCCHOHATIBHBIX 337adax | 2 2 JEATEIbHOCTH U B IIOBCEAHEBHOM >KM3HU Ul aHAJIA3A
111 [IpakTnueckoe 3anstue. Beruncienne 2 om pCaliIbHbIX YHCIOBBIX JaHHBIX, IHPCACTABICHHBIX B 1,2
BEPOSTHOCTEH COOBITHII. p BHJI€ TPaQUKOB M JUarpaMM, a TakxKe JJIS aHalu3a
Tema 12.4 JluckpeTHasi ciryyaiiHasi BEIMUMHA, 3aKOH €€ 2 MH(OPMaINK CTATUCTUYECKOTO XapaKTepa
pacrnpenienesus
112 Bunel cnyyaiineix BennuuH. JuckpeTtHas 2 1
cilyyaiiHasi BeJIMUMHA, 3aKOH €€ pacipeeeHHs]
YucioBble XapaKTEPUCTUKU AUCKPETHOU
CIIy4allHOU BEJIMYHHBI.
Tema 12.5 3amaun MmaTreMaTHYECKOH CTATUCTUKHU 2
113 ITonsaTuHe o 3amauax MaTeMaTHYECKOI 2 1,2
cTaTUCTUKH. Bapnanmonusii psia. [lonuron
qacTo U ructorpamma. CtaTUCTHYECKHE
XapaKTEPUCTHKH psijia HAaOIF01aeMbIX JTAHHBIX.
Tema 12.6 CocraBieHue TaOJIUI M JUarpaMM Ha MpakTuke| 4 4
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114,115 | TlpakTudeckoe 3austue. [lepBuunas o6paboTka 4 4mp
CTaTUCTHYECKUX JaHHBIX. [ paduueckoe ux
npenacrasienue. Haxoxnenue cpeqaux
XapaKTepUCTHUK HAOJIIOJAEMBIX TaHHBIX.
Pa3nen 13 KoopauHaThl 1 BEKTOPbI 10
3HaTh W yMETh: HCIOJb30BAaTh NPUOOPETCHHBIC 3HAHUS W YMEHHS B
MPAKTUYECKON ESTENILHOCTU U B TIOBCETHEBHOM KU3HH JIJIs1 HCCIIET0BAHUS
4 (MOmenMpoBaHMs) HECIOXKHBIX NPAKTUYECKUX CHUTyalluid Ha OCHOBE
U3YYEHHBIX (DOPMYII U CBOMCTB (DUTYp, a TAKKE JIJIs1 BEIYMCICHUS 0O0bEMOB
U IUIOIIAACH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN TMPH pEIICHUU
IPAKTUYECKUX 3a7ad, UCHOJb3ys MpU HEOOXOTUMOCTH CIPABOYHHUKH U
BBIYMCIIMTEIBHBIC YCTPOMCTBA.
Tema 13.1 BekTopbl B MPOCTPAHCTBE. YTOI MEKIY 2
BekTopamu. CKaJsipHOE MTPOU3BEICHNE BEKTOPOB
116 BekTopbl, BeKTOpHBIC BETUYUHBI. Buibl 2 OK 02 1,2
BeKTOpoB. KoMI1aHapHbIe BEKTOPBI. OK 03
Paznoxenue BexTopa 1o tpem OK 04
HEKOMIUIaHapHbIM BeKTopaM. JlelicTBus Haj OK 07
BekTopamu. CKalsspHOE MPOU3BEACHUE
3HaTh: MPE/ICTABICHUE O BEKTOPHBIX BEJIMYMHAX, BUIBI
BEKTOPOB. YTOJI MEK]1y BEKTOPaMHU.
BEKTOPOB.
Tema 13.2 JIekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE 4 .
YMeTb: BBHIMONHATH NEHCTBHS HAJ BEKTOPAMH HAXOJIHUT]
117 [IpsimoyronbHas cucreMa KOOpAUHAT B 2 1,2
JUIMHY BEKTOpA, YIOJ MEXIy BEKTOPAMH, YIOJ MEXN)
npoctpaHcTBe. KoopamHatel BekTopa. . T
. MPSIMOI U TUTOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH.
JleWicTBUS HaJl BEKTOPAMHU B KOOPIMHATAX.
Hmetsb noHsTue 06 ypaBHEHUH MIIOCKOCTH
118 JlnvHa BekTopa. PaccTosHue Mexny nByMs 2 1,2

Toukamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Yroia Mexay BEKTOpaMH. YTOJI MEeXAY NPSIMOU
U IJIOCKOCTBIO. YTOJI MEXIY IIIOCKOCTSIMH.
YpaBHeHHE II0CKOCTH. ['eomeTprueckuit
CMBICIT OTIPEIETUTENS

2 X 2.

Tema 13.3 IIpakTUKO — OPMEHTHPOBAHHBIE 33/1a4U HA
KOOPAMHATHOM IIOCKOCTH
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119,120 | IlpakTudeckoe 3ausTre. Pemenue npukiaaaeix 4
3a]1a4 C UCII0JIb30BaHUEM KOOPAUHAT U ) .
BEKTOPOB. Anp VYMeTb:  BBINOJHATH  JIEHCTBUS  HAJ  BEKTOpaMH
HaXOJUTh JUIMHY BEKTOPA, YTOJl MEX]y BEKTOpaMHU
Pa3nes 14 IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE 3HaTh U YMETh: PACIIO3HABATh Ha YEPTEXaxX U MOJEISIX IPOCTPAHCTBEHHBI
(GOpMBI;  COOTHOCUTb TpPEXMEpHblE OOBEKTBI C MX ONHMCAHUSIMH
M300paKEeHUSIMU;
ONKCBHIBATh  B3aUMHOE  PACIIOJIOKEHHE MPsMBIX M IJIOCKOCTEH |
IIPOCTPAHCTBE;
aHAJIM3UPOBATh B IPOCTEHIINX CIIyyasX B3aMMHOE PacloyIoKeHne 00BEKTO]
B IIPOCTPAHCTBE;
16 10 n300pa’kaTb OCHOBHBIE MHOTOTPAaHHUKM M KpYIJble Tea; BbIMOIHAT]
YepTEeXHU 110 YCIOBUSIM 3a/1a4;
CTPOUTH MpOCTEHIINE CeYeHUs KyOa, IPU3MBbl, TUPAMU/IBL;
pemars MpOCTEHIINE CTEPEOMETPUYECKHE 3aJaud Ha HAXOXKIEHU
reOMETPUUECKUX BEIUYMH;
UCIIOJIb30BaTh IIPU PELICHUH CTEPEOMETPUUYECKUX 3a7a4 IUIAHUMETPUUECKH
(bakThl U METOJIBI;
IPOBOAMTD JJOKA3aTEJIbHbIE PACCYKACHUS B X0J1€ PELLIECHUS 3a1ay.
Tema 14.1 OCHOBHbIE OHATUSL CTEPEOMETPHH. 4
PacrnionoxxeHne npsiMbIX U MJIOCKOCTEN
4
Jlormueckas CTpyKTypa CTEPEOMETPHUH. 2 3HaTh U YMETh: paclo3HaBaTh Ha uepTexkax u mouemnss OK 01 1,2
121 AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. MIPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TpexmepHbl OK 03
B3aumHoOe pacnonoxeHue NpsiMelx B O0BEKTBI C HX ONUCaHusAMH, u300paxenusmy OK 04
IIPOCTPAHCTBE. ONMUCBHIBaTh B3aUMHOE pacnosioxkenue npsameix | OK 07
122 [TapaieTsHOCTH TPSIMOM U TITIOCKOCTH. 2 MJOCKOCTEl B  MPOCTPAHCTBE, AaHAIM3UPOBATh 1,2
ITapamienpHOCTh MIIOCKOCTEN. MPOCTEHIINX  CIIy4asiX  B3aHMMHOE  PAcCIOJIOKEHH
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123,124 | Ilpaktuyeckoe 3anstue. [lapamuenenunen u
ero as1eMeHTsl. CBOWCTBA Mapajulesenumnesa.
Terpasp u ero sieMeHThl. [locTpoeHue
CCUCHHUH.

4mp

Tema 14.21lepneHIuKyISIPHOCTh TPSIMBIX M TJIOCKOCTEN

125 [IepnenqukynspHble IIpSIMBIE.
[leprieHAUKYISIPHOCTh NPSIMOM M MJIOCKOCTH.

126 [lepnenuKkynsip ¥ HaKJIOHHAsA K IJIOCKOCTH.
Teopema o0 Tpex NepHEHAMKYJsApax. YTroi
MEXKIY NPSMOU U IIJIOCKOCTBIO.

127 JIByrpaHHbIi yroJi. VYron MEXIY
TJIOCKOCTSIMH. [TepnieHIUKYISIPHOCTH
IIJIOCKOCTEM.

Tema 14.3 Pewmenue 3anau. Ilpsmble U miuockoctu B
IPOCTPAHCTBE

128 [IpakTuueckoe 3ansarue. [lapannensHoe
npoektupoBanue. M3o0paxenue Gpuryp B
crepeomeTpuu. OpTOroOHaIBLHOE
npoektupoBanue. [Lomaas opToroHanbHOI
MPOEKIINH.

2np

129,130 | IIpaktuueckoe 3anstue. Pemenne
CTEPEOMETPUICCKHUX 33]1aT

4mp

OOBEKTOB B MPOCTPAHCTBE;, pemaTh MPOCTEHIIN
CTEPEOMETPUIECKUE 3a7auu Ha HaXO0XXJICHH
TCOMETPUYCCKUX BEJIIMYHMH; UCIIOIB30BaTh MPH PEUICHU]
CTEPEOMETPUYECKUX 3aay IUIAHUMETPUIECKUE (HAKTHI 1
METO/IbI;

MPOBOJUTH JOKa3aTelbHbIE PACCYXKACHUS B  XOJI
peleHus 3a1a4.

1,2

1,2

1,2
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Pa3znen 15 MHOrorpaHHUKHU H TeJia BpallleHUs 36 16 3HaTh U YMETh: PaclO3HaBaTh Ha YEPTEKAX U MOJCISIX MPOCTPAHCTBECHHBIC
(hOpMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C X OMUCAHUSIMU,
HU300paKCHUSAMU;
OIMCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX U TNIOCKOCTEH B
POCTPAHCTBE;
aHAJTM3UPOBATH B MPOCTEUIINX CIy4asiX B3aMMHOE PacIoIoXeHne 0ObEKTOR
B IIPOCTPAHCTBE;
M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TEJIa; BHITIOTHATh
YepTeXkH 10 YCIOBHIM 33/1a4;
CTPOUTH MPOCTEUIITNE CCUCHUS Ky0a, IPU3MBbI, TUPAMUIBL;
pelaTh IpocTeHilne CTepeoOMEeTPHUUECKHE 3a/1a4H Ha HAXO0XKICHUE
TCOMETPHYCCKUX BEIIMYUH;
UCIONIb30BaTh NPU PELICHUU CTEPEOMETPHUUECKHX 3a/1a4 IAHUMETPUYECKH(
(haKTBI ¥ METOJIBI;
MPOBOAMTH JOKA3aTEJbHbBIE PACCYKACHUS B X0JI€ PEILICHUS 3a/au.
Tema 15.1 Bepiuunsl, pedpa, rpaHd MHOTOTpaHHHUKA 2 OK 01
OK 02
131 MHuororpansbslif yrojl. MHOTOrpaHHUKHU. 2 HmeTp noHATHE O MHOTOIPAaHHOM YTIIE; OK 03 1,2
MHOTOTPaHHHUKAX, TPABHJILHBIX MHOTOTPAHHHUKOB OK 04
Tema 15.2 Ilpusma, ee cocrasisitomiue, ceueHue. [psmas | 2 3HaTh ONpeeNIeHUs TPU3MBI, IPABUILHON MPU3MBI, OK 05
U IIpaBUJIbHAS TIPU3Ma napasuieNienurnen1a, IpsaMoyrolbHOTO Napamienenunena, OK 06
132 [Tpusma, BuABI TPU3M. DIIEMEHTHI IPU3MBI. 2 KyOa, mupamMubl, TpaBUILHOM MUpaMHIbI, MpaBIIbHONM| OK 07 1,2
CeueHus B Ipu3Me. yceueHHOM mupamujibl. IMETh MOHATHE O CEUEHHUH
Tema 15.3 Ilapannenenunen, ky0. Ceuenue ky0a, 2 MHOTOTpaHHHUKA. Y METh HaXOAUTh 3JIEMEHTHI
napajuiesenumnena yKa3aHHBIX MHOTOTPaHHHUKOB, IIOMIAACH UX
133 [Mapannenenumnen u ero ceoiictea. Kyo. 2 MIOBEPXHOCTEN 1,2
Ceuenne mapaysenenumneaa, Kyoa.
Tewma 15.4 Tlupamuia, ee COCTaBISIIONINE, CEUCHHE. 4
[TpaBunbHas nupamuaa. YceueHHas mupaMuaa
134 [Mupamuma wu ee onemeHThl. CedeHue 2 1,2
MUPAMHIBI.
135 YcedeHHas mUpamMu/Ia. 2 1,2
Tema 15.5 bokoBas 1 1oiaHas TOBEPXHOCTH IPU3MBI, 6 4

MMUpaMuabl
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136 [Tnomans OOKOBOW M TMOJTHOW TOBEPXHOCTH | 2 1,2
npu3mbl.  [lmomanes OOKOBOW M MOJHOU
MIOBEPXHOCTH MUPAMU/IBL.

137,138 | [Ipaktrueckoe 3aHsTHE. Breruucnenue | 4 Anp
TUIOIIAJICH MOBEPXHOCTEH MPU3M M MTUPAMUIL.

Tema 15.6 Cummerpuss B KybOe, mapamienenurnene, | 4 4

npusme, nupamuje. [Ipumepsl cummerpuii B npogdeccuu

139,140 | IlpakTuueckoe 3aHSTHE. Cummerpus | 4 YMeTh pacno3HaBaTh CUMMETPHUIO OTHOCUTEIIBHO
OTHOCUTEJIBHO TOYKH, MPSIMOM, IUIOCKOCTH. TOYKH, NPSMOH, MJIOCKOCTH
Cummerpust B KyOe, mapajUlelenumnee, 4mp
npusme, nupamuae. CumMmeTpusi B IpUpPOJIE,
apXHUTEKType, TEXHUKE, OBITY.

Tema 15.7 Hunuuap, ero cocrapistomue. CeyeHue 2

IIMHIPA.

141 Humuaap wm  ero  2semeHTsl. CedeHwue | 2 3HaTh ONpEAENIeHHs NPSIMOro KPyroBOro HUJIMH/PA, 1,2
mwmHApa. Passeprka munmmuapa. KOHYCa, YCEYEHHOT0 KOHYca, mapa, cepsl. YMeTh

Tema 15.8 Konye, ero cocrasisitonie. Ceyenue konyca | 2 HaXOJUTh UX 3J€MEHTHI. FIMeTh MOHATHE O pa3BepTKe

142 Konyc u ero snementsl. Cedyenue KoHyca. | 2 U CEUCHUSX. 1,2
Pa3BepTka KoHyca.

Tema 15.8 VYceuennbnii konyc. CeueHHe YCEUYEHHOTO | 2

KOHYyca

143 VYceueHHblit KOHYC, ero 31eMeHThl. CedeHue | 2 1,2
YCEUEeHHOT0 KOHYyCa.

Tewma 15.9 [llap u cdepa, ux ceueHus

144 | Hlap u cepa, Ceuenus mapa u cepsl. 2 1,2

Tema 15.10 Tlonsitne 06 ob6veme Ttema. OrtHomienue | 8 3HaThb W yMEThb: MCIIOJNb30BATh MPUOOPETEHHbIE

00BEMOB MOJAOOHBIX Tel 3HaHUS U YMEHUS B MPAKTUUYECKOH AEATEIbHOCTH U

145 Ob6wvem u ero usmepenue. Oo6beM kyba u | 2 B TIOBCEJHEBHOM JKU3HU JUId MCCIIEIO0BaHUS 1,2
MPSIMOYTOJIBHOTO napaJiesienuesa. (MOmenMpOBaHUs)  HECIOXKHBIX  MPAKTUYECKUX
OTtHomeHue 06beMOB MOJOOHBIX TEJL. CUTyalldii Ha OCHOBE M3y4YeHHBIX QOpMYyT U

146 O0BeM pU3MBbI B IIJIMHPA. 2 CBOMCTB (pUryp, a TakKe AJIsl BEIYMCICHUS 00HEMOB 1,2

147 O0BeM NMpaMubl U KOHYCA. 2 U IIomiageu HOBerHOCTef/'I IIPOCTPAHCTBEHHBIX 1,2
O0BeM yceueHHOH MHpaMHIIBI U YCEYEHHOTO TEJI IPU PELICHUU MPAaKTUYECKUX 3a]a4, UCTIONb3YsI
KOHyca. npu HeO6XO}II/IMOCTI/I CITPAaBOYHUKHU n
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148 \ O06bem mapa. 2 BBIYMCIIUTEIILHBIC YCTPONCTBRA.

Tema 15.11 Inomaay moBepXHOCTEH Tel 8

149, [Inomane MOBEPXHOCTH LMJIWHIpPA, KOHYca, | 6

150,151 | yceyeHHOro KOHyca

152 [Tnomane moBepxHocTH chepsl, mapa. 2

Tema 15.12 Pemenue 3amau. MuororpaHHuku u Tena | 4 4

BpaIeHus

153 [IpakTrueckoe 3anstue. [nomaan 2 2up
MMOBEPXHOCTEH MHOTOTPAaHHUKOB.

154 [IpakTrueckoe 3anstue. [nomaan 2 2up
MTOBEPXHOCTEH TEJ BpAILICHHUS.

Tewma 15.13 KomOuHanum MHOTOTpaHHUKOB M TEJT 4 4

BpaieHus. ['eomeTpuieckine KOMOWHAITMH HA MPAKTUKE

155 [Tpaktrueckoe 3ansatue. KomOuHamu 2 2np
TeOMETPHUYECKUX TEIl.

156 [IpakTrueckoe 3ansTue. Mcnoyip3oBanue 2
KOMOMHAIIMI MHOTOTPAaHHUKOB U TEJl 2np
BpalleHUs B MPAKTHKO — OPUEHTHPOBAHHBIX
3a7a4ax.

1,2

Bcero

312 (312 + 8 K + 10 CPO + 6 TTA)

I[J'IH XapPaAKTCPUCTHKHU YPOBHA OCBOCHUS yqe6Hor0 MaTepuraa UCII0JIb30BaHbI 0003HAYCHHS:

1-
2-
3-

03HAKOMUTEIIbHBIN (y3HaBaHHE paHee U3YyUEHHBIX 00BEKTOB, CBOICTB);
PENpPOIYKTUBHBIN (BBIIOJIHEHUE JIEATETLHOCTH 110 00pa3Iy, HHCTPYKLUHU WM 0]l PyKOBOJCTBOM);
NPOAYKTUBHBIN (IUIAHUPOBAHHUE U CAMOCTOSTEIbHOE BBITIOJIHEHUE JIeATEIbHOCTH, PellICHHE TPOOIEMHBIX 3a/1a4).
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3 YCJIOBUS PEAJIM3AIIAYU YUYEBHOM JJUCIATIJIMHBI
3.1 TpeGoBaHNsi K MUHHMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecre4YeHH 0
Peanunzanus yueOHON AMCHUIUIMHBI TPEOyeT HAIMUMs y4eOHOro KabuHeTa MaTeMaTHKU.
O6opynoBanue yueOHOTo KabUHeTa!
- [I0CAJJOYHbIE MECTA 10 KOJIMUYECTBY O0yUaroIuXcs;
- pabouee MeCTO IpernoaBaTers;
- KJIaCCHAs JI0CKa;
- HarJBsIHBIC TOCOOMS (TUTaKaThl, MAKEThl FTEOMETPUUECKUX (PUTYD);
- KOMIUIEKT y4eOHO-METOANYECKON JOKYMEHTALIH.

TexHuveckue cpeacTBa 00yUdeHHUS:
- MyJIbTUMEIUA 000pYIOBaHHE.

3.2 UudopmanuonHoe obecriedyeHue 00yueHust

OCHOBHBIE UCTOUYHUKU:
1 MonoTtHukoBa, A. A. Maremartuka st IOpUANYECKIX KOJUISKEHN ;| yUeOHUK
/ A. A. MonotaukoBa. — Cankt-IletepOypr : Jlans, 2020. — 496 c. — ISBN 978-5-
8114-4422-9. — TekcT : aneKTpoHHBIN // JlaHb : 3IeKTPOHHO-OMOIMOTEYHAS] CHCTEMA.
— URL.: https://e.lanbook.com/book/131012 ). — Pexum mocTyma: ajis aBTOPH3.
ITOJIb30BATEIIEN.

JlonomHUTEIbHBIE UICTOYHUKHU:
2 I'ycak, A.A. Maremaruka: nmocobue-penerurtop : [12+] / A.A. I'ycak, I'.M. I'ycak,
E.A. BpuunkoBa. — 2-e u3., ctep. — Munck : Terpamur, 2018. — 720 c. : Tab:m., rpad. — Pexum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : AIEKTPOHHBIN.

HHTepHeT-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.h1.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JNCHUIIVIMHbI
KoHTpo/Ib M OlleHKA pe3yJbTaTOB OCBOCHUS YUEOHOW AMCLUILIMHBI OCYLIECTBISETCA
IpernoJiaBaTesieM B IPOLECCe NMPOBEACHHUS CaMOCTOSTEIbHBIX paboT, MUCHMEHHBIX OIPOCOB,
IOPAaKTUYECKUX  3aHATHHA, TECTUPOBAaHMWS, a  TakXKe  BBIIOJHEHHUS  OOydarolMMUCS

WHJVBHIyaJIbHBIX 33JJaHUM, IIPOCKTOB, HCCIECIOBAaHUMN.

PesyiabTaTnl 00y4yeHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

@®opMbl M METO/bI
KOHTPOJIA M OLEHKH
pe3yJbTATOB 00yUYeHHUsI

B pesynbrate OCBOCHHS y4eOHOW MMCHUILIMHBI OOYYaIOITHIICS
JIOJDKEH YMETh:

®  BHINOJHATH APUPMETUUCCKUE ICHCTBUS HAJl YHCIAMHU, COUCTAasI
YCTHBIC W THMCbMCHHBIC IIPUCMBI; HAXOIUTb HpI/I6JII/DKeHHBIe
3HAQYCHHUs BEJIMYMH W TIOTPEIIHOCTH BBIYMCICHHIA, CPaBHUBATh
YHUCJIOBBIC BBIPAXKCHUSA

° HaXoaUuThb 3HA4YCHUA KOpHH, CTCIICHU, norapHQ)Ma,
TPUTOHOMETPUICCKHUX Bpra)KCHPII)'I Ha OCHOBC OIIPCACICHH,
HCIIOJIB3YA IIpHU HCO6XOIII/IMOCTI/I HHCTPYMCHTAJIbHBIC CPCACTBA,

HOJIb30BAThC  NPUOJIMKEHHOM OIIEHKOM NpU  HPAKTUYECKUX
pacuerax;
e BBIIOJHATH  IpeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

dbopMyIbl, CBA3aHHBIE CO CBOWCTBAMHU CTeIEHEeH, Jorapudmos,
TPUTOHOMETPUYECKUX (PYHKIINN;

® UCHOJB30BATh TNPUOOPETEHHbIE 3HAHUS U  YMEHUS B
INPAKTUYECKON JIeATENbHOCTH W TOBCEJHEBHOW JKM3HU JUId
NPaKTUYECKUX pacyeToB Mo ¢opmynaM, BKIo4as (opMyIbl,

coJleprKalue CTEIICHH, paguKanel, sorapu@msl "
TPUTOHOMETpHUUYECKHE (YHKIMHU, UCHOIb3YysS NMPH HEOOXOAUMOCTH
CIIpaBOYHBIC MaTcpHraJibl u IpocCT euIme BBIYUCIIUTCIIBHBIC
YCTPOWCTBA,

e  BBIYMCIIATH 3HAYEHUS 110 33JaHHOMY 3HAUEHHIO apryMEHTa Ipu
Pa3IUYHBIX clloco0ax 3ajaHus QyHKIUY;
e OmpenensaTb OCHOBHBIE CBOWCTBa
WUTIOCTPUPOBATh UX Ha rpadukax;

e cTpouTh rpaduKHu MU3yUYEHHBIX (YHKIMHA, WUIIOCTPUPOBATH IO
rpaduKy CBOICTBA AJIEMEHTAPHBIX (QYHKIIHIA;

®  UCHOJB30BATh MOHATHE (YHKUMHU Ui ONMHUCAHHUS M aHaIu3a
3aBHCHUMOCTCH BEIIUUHH,

® UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M yMEHUS B
IIPAKTUYECKON JIEATENBHOCTH W TOBCEJHEBHOW JKM3HM Ui
ONMMCAHUA C TOMOIIBI0 (YHKIUH pa3IUYHbIX 3aBHCUMOCTEH,
npeCTaBIeHUs UX rpaduuecKu, MHTEPIIPETAuK IPpauKOB;

®  HaXOJAWUTh MPOU3BOJHBIE FJTEMEHTAPHBIX (PYHKIHIA,

®  UCHOJB30BATH MPOU3BOAHYIO JUIS MPOBEIEHHUS MPUOTHMKEHHBIX
BbIUMCJICHUM, pelaTh 3aJaud MPUKIAJAHOTO XapakTepa Ha

YUCIOBBIX  (DYHKLUH,

Onenka 3a  yCTHBII
OTBET

BriOopounass mpoBepka
TeTpajeu

OreHka 3a yCTHBINA OTBET

OreHKa 3a BBIIIOJIHCHUE
oOyuJaroriei
CaMOCTOSTCIBLHOMI
paboThI

OneHka 3a BBINIOJIHEHUE
JIOMAIITHETO 3aJaHus
OueHka 3a BBINOJIHEHUE
MPaKTUYECKON pabOThI
OueHka 3a BBINOJIHEHUE
oOyyarorei
CaMOCTOATEJIbHON
paboTsl

OueHka 3a BBINOJIHEHUE
KOHTPOJIbHON pabOoThI

OI_IeHKa 3a BBIIIOJJHCHUC

MPOBEPOYHON  paboOTHI;
OIICHKA TECTOBBIX
3aJaHUM;

Bribopounass mpoBepka
TeTpajzien

OnecHKa 3a BBINOJIHCHUE
oOyyarorei
CaMOCTOSTEIbLHOMN
paboTsl

OrueHka 3a yCTHBINA OTBET

O1neHKa 3a BBIIIOJIHEHNE
oOyuJaroriei
CaMOCTOSTEIILHOMI
paboThI
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HaXO0KIeHNE HanOOJIbIIEr0o ¥ HAaUMEHBIIIETO 3HAYEHHUS;

® BBIYUCIATH B MPOCTEHIIMX CIy4yasX TUIOMIATd U OOBEMBI C
KCIIOJIb30BAaHUEM OMPEACICHHOTO UHTETpaa;

®  UCMOJIB30BaTh IPUOOpPETEHHbIE 3HAHUS W  yMEHUA B
MPAKTUYECKOW  JICSITEIBHOCTA W  IIOBCEJIHEBHOW JKU3HU IS
peuieHusl 3aJad4, B TOM 4YHCIE COLMAIbHO-DKOHOMHYECKUX U
bu3nYecKUX, Ha HauWOONbIIME W HAUMEHBIINE 3HAYCHUS, Ha
HaXO0XJIEHUE CKOPOCTH U YCKOPEHUS,

e pemarh paluoHaNbHBIC, IOKAa3aTelIbHbBIE, JIorapu(mMuvecKue,
TPUTOHOMETPUYECKUE YPABHEHHUS, CBOASLIMECA K JIMHEHHBIM U
KBaJ[paTHBIM, a TAK)KE aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI;

®  UCMOJIB30BaTh TIpaUUYECKUA METOJ| PEIICHHS ypaBHCHUH U
HEPABEHCTB;

e u300pakaTb HAa  KOOPJAMHATHOW  IUJIOCKOCTH  pELICHUS
YpaBHEHUI, HEPABEHCTB U CUCTEM C JABYMSI HEU3BECTHBIMU;

® COCTaBJSAITh M  pelaTh ypaBHEHUS] U  HEPABEHCTBA,
CBSI3BIBAIOIIME HEU3BECTHHIE BEJIMUMHEI B TSKCTOBBIX 3a/1a4yax;

® HCNONb30BaTh MPUOOPETEHHbIE 3HAHUS M yYMEHUS B
MPAKTUYECKOW JICSITEIBHOCTA W TOBCEJAHEBHOW JKU3HHU  JUIS
MOCTPOCHUS UM  MCCIEAOBaHUS MPOCTEHIINX MAaTeMaTUYECKUX
MOJICIICH;

e pemarh MpoCTeWIMe KOMOWHATOPHBIE 3aadydl  METOJ0M
nepedopa, a Tak)Ke C UCIOIb30BAaHUEM U3BECTHBIX (POPMYI;

®  BBIYUCIATH B MPOCTEUIINX CIy4yasiX BEPOSITHOCTU COOBITHH Ha
OCHOBE II0JICYETA YUCIIA UCXO0B;

° HUCIIOJIB30BAaTh HpI/IO6peTeHHLIe 3HaAHUA u YMCHUA B
NPaKTUYECKON NESITeTbHOCTH M TIOBCEHEBHOM JKU3HU JUTS aHAJIKM3a
PCATBbHBIX YHUCIOBBIX JAHHBIX, IPCACTABJICHHBIX B BUIC T‘pa(bI/IKOB )51
IMarpaMM, a TaKKe JUId aHaiu3a MHOOPMAIMH CTaTUCTUYECKOTO
XapakTepa;

® pacro3HaBaTh Ha YEPTEXkKaX W MOJACIAX NPOCTPAHCTBEHHbBIE
(GOpPMBI; COOTHOCHTH TPEXMEpPHBIE OOBEKTHI C HMX OIMHCAHUIMH,
HU300paKeHUSIMH,

L4 OIMUCBIBATH B3aMMHOC PACIIOJIOKCHUEC MMPAMBIX U IJIOCKOCTEH B
MMPOCTPAHCTBE;

L4 AHAJIN3UPOBATH B HpOCTCf/'IHJHX
PpacCIoJIOKCHHUE 00BEKTOB B IMPOCTPAHCTBE;

Clryvasx B3anMHOC

L4 I/1306pa}KaTI) OCHOBHBIC MHOTOTpaHHUKMW MW KpPYIJIBIC TCJIa,;
BBITIOJIHATDL YCPTEKHU 11O YCIIOBHUAM 3a1a4,
L4 CTPOUTH HpOCTGﬁIHPIC CCUCHUA KY63., MMPU3MBI, ITUPAMUBI;

e  pemark IJIaHUMETPUYECKHE u IpocCTeuIme
CTEPEOMETPUYECKHE 3aauyd Ha HAXOXKICHHE TE€OMETPUUYECKUX
BEJINYUH;

®  JCIOJIB30BaTh IpU PEHICHUU
TUTAHUMETPUYeCKHe (DaKThl M METOJIBI;

CTEpEOMETPUUECKUX  3a/a4y

O1ieHKa 3a BBIIIOJIHEHHE
JOMAIITHErO 3aJaHusl

Boibopounass mpoBepka
TeTpajen
Onenka 3a  TECTOBbIE
3a/1aHus

OneHka 3a BBINOJHEHUE
MIPaKTU4YECKON pabOThI

O1eHKa 3a BBIIIOJIHCHHE
MIPOBEPOYHON pabOTHI
O1eHKa 3a BBIIIOJIHCHHE
KOHTPOJILHOHN PabOThI
O1eHKa 3a BBIIIOJIHCHHUE
MPaKTUYECKON PabOTHI
OreHKa 3a BBIIIOJIHCHHE
oOyyaroriei
CaMOCTOSTENLHON
paboTsl

O1leHKa 3a BBIIOJHEHHE
MIPOBEPOYHOMN pabOTHI

Onenka 3a BBIIIOJHEHHUE
IPAKTUYECKON pabOThI

Ouenka 3a  YCTHBIN
OTBET

OrneHKa 3a BBIIIOJIHCHHE
oOyyarorei
CaMOCTOSTEILHOMN
paboTsl

OneHKa 3a  TECTOBBIE
3aJJaHUs

Onenka 3a  yCTHBIN
OTBET

Bribopounas mpoBepka
TeTpajien

OneHKa 3a BBIIIOJIHCHHE
oOyyarorei
CaMOCTOSTEIbLHOMN
paboTsl

OneHka 3a  TECTOBBIC
3aJJaHusA

O1ieHka 3a yCTHBINA OTBET

Or1leHKa 3a BBIIIOJHEHHE
MPaKTUYECKOU PabOTHI
Or1leHKa 3a BBIIIOJHEHHE

29




® MPOBOJUTH JOKA3aTCIIbHBIC PACCYKICHHS B XOJI¢ PEIICHUS
3a/1a4;

®  UCIMOJIB30BaTh IPUOOpPETEHHBIE 3HAHUS W  yMEHUA B
MPAKTUYECKOW JICSITEIBHOCTA W IIOBCEJIHEBHOW JKU3HU IS
ucciaenoBaHus  (MOACIHMPOBAHUS) HECIOKHBIX  ITPAKTUYECKUX
CUTyalluld Ha OCHOBE W3y4YeHHBIX (OpPMYT M CBOWCTB GuUryp, a
TaKkK€ BBIYHCICHHs OOBEMOB U TIUIONIAJEH IOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI MPU PEUIEHUH MPAKTUYECKUX 3aj]ad,
WCITONIB3YS TIPH HEOOXOUMOCTH CIPABOYHUKH M BBIYUCITUTEIIBHBIC
YCTPOMCTBA.

B pesynbrate oCBOEHMsS Yyue€OHOW AMCHUIUIMHBI OOYyYaroIIUics
JIOJDKEH 3HATh:

e 3HayeHWE MAaTeMaTHYeCKOM HayKu Ul pelleHus 3ajaad,
BO3HUKAIOIIUX B TEOPUM M MPAKTUKE; IIUPOTY U B TO KE BPEMs
OTPaHUYEHHOCTh MNPHUMEHEHHUsS MaTEeMaTHYeCKMX METOJOB K
aHAIN3Y MU HCCJIENOBAHUIO IPOLIECCOB M SBJICHUI B IpUpOJE U
00I111eCTBE;

e 3HayeHHWE MPAKTHUKH U BOINPOCOB, BO3ZHUKAIOIIUX B CaMOM
MaTeMaTHKe Ui (OPMHPOBAHUS M PA3BUTUS MaTEeMaTUYECKON

HAyKH; HCTOPHUIO Pa3BUTHA IIOHATHUA quciJia, CO31aHUA
MaTEMaTH4YCCKOI'O aHajm3a, BO3HUKHOBCHUA )51 Pa3sBUTHA
T'COMCTpHUHU;

®  YHUBEpCAJIbHBIM XapaKTep 3aKOHOB JIOTMKHM MaTeMaTHYeCKHX
paccyXJIeHHI, UX MPUMEHUMOCTh BO BCEX O0JIACTAX YEIOBEUECKOU
JIeATEIbHOCTH;

®  BEPOSITHOCTHBIN
OKPYXKarOIIEro MUpA.

XapakTep pa3IMYHbIX IIPOLIECCOB

oOyuJatomei
CaMOCTOSITEIILHOU
paboThI

OneHka 3a  TECTOBBIC
3aJaHusI

Breibopounass  mpoBepka
TeTpajen

OrneHka 3a BBINOJHEHUE
oOyuJaromei
CaMOCTOSITEIILHOU
paboThI

OueHka 3a BBIIOIHEHHE
IPAKTHYECKUX padoT

OrnecHKa 3a BBIINOJIHCHUE
oOyyaroriei
CaMOCTOSTENIHLHOM
paboTsl

OrnecHKa 3a BBINOJHCHUE
oOyuJaroriei
CaMOCTOSTEIBLHOMI
paboThI

O1eHKa 3a BBIIOJHCHUC
MPaKTUYECKUX paboT
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