MUHUCTEPCTBO HAVKU U BBICIIEI'O OBPABOBAHUS POCCUMCKOI ®EJIEPALIHN

BPATCKUH LEJJIIOJIO3HO-BYMAKHBIN KOJLJIEK
®EJEPAJIBHOI'O TOCYJAPCTBEHHOI'O BIOPKETHOI'O
OBPA3OBATEJIbHOI'O YUPEXIEHUS
BBICILIETO OBPA3OBAHUS
«BPATCKUM I'OCYJAPCTBEHHbBIN YHUBEPCUTET»

AOOKYMEHT NOAMNMWUCAH
ONEKTPOHHOW NOAMUCHIO

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

PABOYAS TIPOTPAMMA YYEBHOM JUCITATIIMHBI
MaremaTuka
CnenuanbHOCTD
13.02.11 Texnuueckas SKCIITyaTaIus 1 00CTyKUBaHUE AIIEKTPUUECKOTO U

AIIEKTPOMEXAHNYECKOT0 000pYA0BaHUS (II0 OTPACIISIM)

KBa.]'II/I(bI/IKaI_II/IH BBIITYCKHHKA

Texuuk

Bparck, 2023



Pabouas nporpamMa y4eOHOM AMCIUIUIMHBI pa3paboTaHa Ha ocHOBe DenepanbHOTO
TOCYJapCTBEHHOTO  00pa30BaTEIBHOTO  CTaHAApTa IO  CICIHAIBHOCTH 13.02.11
TexHuueckasi 3KCITyaTalus U OOCITYKHBAHUE DJIEKTPUYECKOTO M AJIEKTPOMEXaHUYECKOTO
obopynoBanus (1o orpacisim) ot 07.12.2017 Ne 1196

Opranuzanus-pa3padoruuk: bparckuii 1iemmono3Ho-0ymaxubiil kKoymemk PIOY BO
«bpI'Y»

PazpaboTtumk:

CrenanoBa W.®., npenonaBatens Kadeapsl  (U3MKO-MAaTEMAaTHUYECKUX M COIMAIBHO-
T'YMaHUTAPHBIX JTUCIHILTAH

PaccmoTpena Ha 3acemannu kadenpbl HHOOPMAIMOHHBIX CHCTEM, MPOTPAMMHUPOBAHUS U
aBTOMATU3ALUU
oT « » 2023 1.

IIpotokomn Ne
YTBepKIeHa 3aM.IMPEeKTopa Mo yueOHou padoTe

JI.M. Konosanosa

oT« » 2023 1.




COJEPKAHHUE
1 TIACIIOPT PABOYEH MPOIPAMMBI YUEBHOI
JIACLIUTUIMHBI

2 CTPYKTYPA W COJEPXAHWE VYUYEBHON
JTCLATUINHEI

3 YCJIOBUA PEAJIM3ALINN YYEBHOM
JUCHUIJIMHBI

4 KOHTPOJIb MU _ OHLEHKA  PE3YJIbBTATOB
OCBOEHUMS YYEBHOU JUCLUITIIMHDBI

27

28



1 MACHOOPT PABOYEHM ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

MaremaTuka
1.1 ObaacThr npuMeHeHnsi padoueii mMporpamMMbl
PaGouass mporpamma y4eOHON ITUCIHUIUIMHBI SIBISICTCS YAacThIO  IPOTPaAMMBI
MOJTOTOBKU CHEIHAUCTOB cpeaHero 3BeHa B coorBercTBUM ¢ PI'OC mo cnenuaibHOCTH
13.02.11 Texuuyeckas OdKCIUTyaTalsi W OOCITY)KMBaHUE  JJICKTPUUYECKOTO U
AIEKTPOMEXAHUYECKOT0 000py10BaHUsl (110 OTPACIISIM)

1.2 Mecto y4eOHOIi JUCHUILUIMHBI B CTPYKType  NPOrpaMMbl IMOATOTOBKH
CHEeIHAMCTOB CPEHEro 3BeHa:
VYyeOnas mucrumuinHa «MareMaTukay sBiseTcss MpoGWIBHON IUKIa 00IIeo0pa3oBaTelbHON
HOJTOTOBKH CTY/ICHTOB.

1.3 Hesun u 3a1a4m y4yeOHO# TMCHUIJIMHBI — TPeOOBAHUSA K Pe3yJibTaTaM OCBOEHUS
yueOHOM TMCUMILIUHBI:

B pesynbrare ocBoeHUS yueOHOM AUCIMILUIMHBI O0YYArOIINICS JOJIKEH YMETh:

o BBIMOJHATh apu(MeTnyeckue ACUCTBUS HAJl YHCIAMHU, COYEeTas YCTHBIE U MHUCHMEHHBIE
MPUEMBbI; HaXOIUTh MPHUOIMKEHHbIE 3HAYCHHs] BEIMYMH U MOTPEUTHOCTH BBIYHUCICHHM; CPaBHUBATh
YHUCJIOBBIC BBIPAXKCHUSA

o HAXOJHUTh 3HAYCHHs] KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUYECKUX BBIPKEHUN Ha
OCHOBE ONpEIECTCHUs, UCTIOB3Yys IPH HEOOXOAMMOCTH MHCTPYMEHTAIbHBIE CPEJICTBA; TOJIb30BAThHCS
npUOIMKEHHOM OIEHKOM MPH MPaKTUYECKUX pacueTax;

. BBINOJHATh IMpeoOpa3oBaHME BBIPAKEHUH, MPUMEHSIS (OpPMYJbl, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, T0rapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
. UCIOJIb30BaTh NPUOOPETEHHbIC 3HAHWA U YMEHHUS B NPAKTUYECKOH NEeATEIbHOCTH U

MOBCEHEBHOM JKU3HU JJIs IPAKTUUECKUX PacyeToB Mo (popMysaM, BKIOYas (GOpMyJibl, COAepKalie
CTETICHH, PaIuKaJbl, JIOTapu(MbI U TPUTOHOMETpUUECKHE (PYHKIIUHU, UCIIONB3YsI IPH HEOOXOMMOCTH
CIIPaBOYHbIEC MAaTEPHUAJIbI U IPOCTEUIINE BEIYUCIUTEIBHBIE YCTPOUCTBA,;

J BBIUMCIIATh 3HAUEHUS MO 33JaHHOMY 3HAYEHHUIO apryMeHTa IpHU pa3IUYHbIX CHocobax
3aaHus QyHKIUY;

o OTIpeNieNIATh OCHOBHBIE CBOIMCTBA UHUCIIOBBIX (DYHKIUH, MILTIOCTPUPOBATh UX Ha rpadukax;

o CTpPOUTh TpapuKH H3YYEHHBIX (YHKIMHA, WUIIOCTpUpPOBaTh MO TpaduKy CBOHCTBA
3JIEMEHTApHBIX (PYHKIMA;

° HCIIOJBb30BAaTh ITOHATUEC (1)YHKIII/II/I JJIA OIIMCaHUA U aHaJIu3a 3aBUCHMOCTEHN BCINYNH,

o UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS W YMEHHsS B IPAKTHUECKOW AEATENbHOCTH U

MOBCEHEBHOM KM3HM /I ONHMCAHUS C TOMOUIbI0 (YHKIMI pa3IUYHBIX 3aBHCHMOCTEH,
MPEJICTaBICHUS] UX TpapUUeCKH, HHTEPIIpETallU IpadUKoB;

L4 HaxXo4uThb NPOU3BOJHBIC SJICMCHTAPHBIX (bYHKHHﬁ;

L4 HCIIOJIB30BAaTh IMPOU3BOIHYIO JIA TPOBCACHUSA HpI/I6J'II/I)KeHHLIX BLIHHCHGHHﬁ, peuiaTtb
3alavui MIPUKIIAIHOTO XapaKTepa Ha HAXOKACHNEC HanOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAYCHMHAA,

L BBIYHCIIATH B HpOCTeP'IHIPIX cilydadx I1iomaand ¢ 00BEMBI C HCHOJIL30BAHUEM
OMMpECACIICHHOI'O MHTETpajia,

L4 HCIIOJB30BaTh HpI/IO6peTeHHBIC 3HAHUA WU YMCHUA B HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTU H

MOBCEIHEBHOM KU3HU JUIs PEUICHUS 3a7a4, B TOM YHCIE COIMATbHO-YKOHOMHYECKUX U (DU3UYECKHUX,
Ha HanOOJIbIIIME U HAWMEHBIITNE 3HAYCHUSI, Ha HAXO0K/IEHUE CKOPOCTH M YCKOPEHUS;

. pemath paluoOHANbHBIE, TOKa3aTeNbHbIE, JorapuMuyueckue, TPUTOHOMETPUIECKHE
YpaBHEHUS, CBOMSIIMECH K JMHEWHBIM M KBAJAPATHBIM, a TAK)KE€ AaHAJIOTWYHbICE HEPABEHCTBA U
CHUCTEMBI,



. UCIIOJIb30BaTh rpauyecKuii METO | pelieHHs YypaBHEHUI U HEPaBEHCTB;

. n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTU PEUICHHS] YPaBHEHMI, HEPABEHCTB U CUCTEM C
JBYMsI HEU3BECTHBIMU;

J COCTaBJISITh U PEIlIaTh YPABHEHUS U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHHIE BEIMYUHBI
B TEKCTOBBIX 3aJ1a4ax;

J UCIOJIb30BaTh MPUOOPETEHHBbIE 3HAHMS U YMEHHUS B IPAKTUYECKOW NEATEIBHOCTH H
MOBCEIHEBHOM JKU3HU IS TIOCTPOCHUS U UCCIIEIOBAHMS MPOCTEUIITNX MaTEMaTUUECKUX MOJIEIIEH;

. pemiath TmpocTeiiimme KOMOWHATOpHBIE 3a/Jaud  METOJOM Iepedopa, a Takke ¢
UCIIOJIb30BaHUEM M3BECTHBIX (DOPMYIT;

J BBIUMCIISTH B MPOCTEUIINX CIy4asiX BEPOATHOCTH COOBITUH Ha OCHOBE IMOJCYETa YHCIIa
HCXOJIOB;

J UCIIONIb30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHHUS B MPAKTUYECKOH ACSITEIbHOCTH U

IIOBCEHEBHOM JKU3HU [UId aHaAlW3a pEAlbHbIX YHCIOBBIX J@HHBIX, IMPEICTABICHHBIX B BHJE
rpaduKOB M JHarpamm, a TaKkke JJIs aHaau3a HH(GOPMAIMK CTATUCTHYECKOTO XapaKTepa;

. pacrmo3HaBaThb Ha 4YepTekax M MOJENIX MPOCTPAHCTBEHHbIE (HOPMBI; COOTHOCHUTD
TpeXMepHbIE OOBEKTHI C UX OMUCAHUIMHU, U300pAKECHUSIMH,

J OIMCHIBAaTh B3aUMHOE PACIOJI0KEHUE MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

J QHAIM3UPOBAaTh B IMPOCTEUIIUX CIy4asX B3aUMHOE PACIOJIOXKEHUE OOBEKTOB B
IIPOCTPAHCTBE;

. n300paxaTb OCHOBHBIE MHOTOTPDAHHUKHA M KpPYTJble Tela; BBIMOIHATH YEPTEKH I10
YCIIOBHSIM 33]1a4;

J CTPOUTH MPOCTEHIINE CeYeHUs Ky0a, MPU3MBbI, ITUPAMUIBL;

J pelarh MIaHUMETPUYECKUE U IPOCTEHIINE CTEPEOMETPUUECKUE 3a7jaul Ha HAaXOXKICHHE
F€OMETPUUYECKHUX BEJINYUH;

J UCIOJIb30BaTh IPU PEIIEHUU CTEPEOMETPUUECKHUX 3a]ad IJIaHUMETpUYEeCKHe (PakKThl U
METO/IBI;

. MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

. UCIIONIb30BaTh MPHUOOpPETEHHBbIE 3HAHUS U YMEHHUS B MPAKTUYECKOW AESITEIbHOCTU U

MOBCEIHEBHOM JKU3HU ISl UCCIIEI0OBAaHUS (MOACIMPOBAHUS ) HECIIOKHBIX MMPAKTUYECKUX CUTYallui Ha
OCHOBE U3YYEHHBIX (OpMyNl M CBOWCTB (Uryp, a TakKe BBIUHUCICHHS OOBEMOB W ILIOMIAEH
MIOBEPXHOCTEW IMPOCTPAHCTBEHHBIX TEJI NPU PELICHUH NPAKTHUYECKUX 3a1ady, MCHOJb3YysA IIpU
HEOOXOIMMOCTH CTIPABOYHUKH U BBIYUCITUTEIIbHBIE YCTPOMCTBRA.

B pesynbrare ocBoeHUS yueOHOM NUCIMIUIMHBI O0YYAIOIINIICS JOKEH 3HATD:

. 3HAUCHHE MaTEeMaTUYEeCKOM HAyKu Uil pEelIeHUs 3a7ad, BO3HUKAIOIIMX B TEOPUHU H
MpPaKkTUKE; IIMPOTY U B TO € BpPeMsl OIPAHMYEHHOCTh NMPUMEHEHUSI MAaTEMaTUYECKUX METOAOB K
aHAJIN3Y U MCCIIE0BAHUIO MPOLIECCOB U SIBJICHUIN B IPUPOJIE U OOIIECTBE;

. 3HauUEHUE MPAKTUKH U BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe A7l OpMUPOBAHUS
M pa3BUTUS MAaTEMAaTHUYECKOM HAyKW; HWCTOPUI0 pa3BUTUSl TMOHATUA YWCIA, CO3JaHUs
MAaTE€MAaTUYCCKOro aHaJIn3a, BOSBHUKHOBCHHA U Pa3BUTHUA I'COMCTPUH,

o YHUBEPCAJbHBIA XapakTep 3aKOHOB JIOTUKM MAaTeMaTHYeCKUX paCcCYyKICHHMH, UX
IPUMEHUMOCTb BO BCEX 00JIACTSAX YEIOBEUECKOM NesATeIbHOCTH;
o BEPOATHOCTHBIN XapaKkTep pa3IMuHbIX IPOLECCOB OKPYKAIOIIET0 MUPA.

OcBoenune conepkaHusi ydeOHOW TUCIUIIIMHBI «MaTemaTuka» 00ecleuynBaeT JOCTHKECHUE
00y4JarOIIUMUCS CIETYIOIIHUX PE3yIbTaTOB:
° JUYHOCTHBIX:



—  c(hOpMHUPOBAHHOCTb TPEACTABICHUII O MaTeMaTHKe KaK YHHUBEPCAJILHOM S3bIKE HAyKH,
CpEeACTBE MOJECIUPOBAHMS ABJICHUN U MPOLIECCOB, UEAX U METO/IaX MaTEeMaTHKHU;

— T[OHMMaHHe 3HAYMMOCTH MAaTEeMaTHKH Ui  HAay4YHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOILICHHSI K MaTeMaTHKe KaK K 4acTH OOIEYeTOBEYECKOM KyJIbTYpHI uepes3
3HAKOMCTBO C UCTOpPHUEN pa3BUTH MaTEMATUKHU, 3BOJIIOLIMEH MaTEeMaTU4YEeCKUX UJEH;

—  pas3BuUTHE JOTHYECKOTO MBILICHUS, MIPOCTPAHCTBEHHOTO BOOOpakeHus,
QITOPUTMUYECKON KYJIBTYphl, KPUTHYHOCTH MBIIUICHUS HAa YpOBHE, HEOOXOIUMOM AJsi Oymaymiei
npodeCCHOHATIBHOMN 1eATEIbHOCTH, Ui IPOIOJIKEHUS 00pa30BaHMs U caMOOOpa30BaHNUs;

—  OBJIQJICHHWE MaTeMaTHYECKUMH 3HAHUSMHU M YMEHUSMHU, HEOOXOAMMBIMH B MIO- BCEIHEBHON
KHU3HH, JJIS OCBOGHHMS CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCHUIUIUH U JUCLUTUIAH
npoeCCHOHATBHOIO LHMKJIA, M [OoJydeHuss oOpa3oBaHuss B oOnacTsaX, He TpeOyromux
yIIIyOJIEHHON MaTeMaTu4ecKol MOATrOTOBKY;

—  TOTOBHOCTb M CIIOCOOHOCTb K OOpa3oBaHUIO, B TOM YHCIE €CaMOOOpa3oBaHMIO, Ha
IPOTSDKEHUM BCEH KU3HH; CO3HATEIbHOE OTHOILEHHE K HENPEPhIBHOMY 00pa30BaHUIO KaK yCIOBUIO
yCIenHOM MpodecCHOHAIBHON 1 00IIECTBEHHOM A TEILHOCTH;

—  TOTOBHOCTb U CHOCOOHOCTb K CaMOCTOSITEIbHON TBOPYECKOH U OTBETCTBEHHOMN
NeSITeIbHOCTH; TOTOBHOCTb K KOJUIGKTUBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHHUKAMH B
0o0pa3oBaTesbHOM, OOIIECTBEHHO IOJIE3HOHM, Yy4eOHO-UCCIIEN0BATEIbCKOM, MPOEKTHOW M  APYrux
BUJAX JI€ATEIILHOCTH;

—  OTHOIIEHHWE K NMPo(ecCHOHANBHONW NEATETPHOCTH KaK BOSMOXKHOCTH YYaCTHs B PEIICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLICHALIMOHAIBHBIX IPOOIIEM;

o MeTanpeaMeTHBIX:

—  yMEHHE CaMOCTOSITETIbHO OIPENENATh IIeNH JESTENbHOCTH M COCTAaBJIATH IUIAHBI
NeSITeTbHOCTH;

—  CaMOCTOSATEJIBHO OCYIIECTBIATh, KOHTPOJMPOBATh M KOPPEKTUPOBAThH JIEATENBHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPChI Ul JTOCTHIXKEHHS IOCTaBJIEHHBIX LEJIeH U peanu3aluu
IUTAaHOB JIESITEITLHOCTH;

—  BbIOMpATh yCHEIIHbIE CTPATErMU B PA3JIUYHBIX CUTYalLUsX;

—  yMEHHE INPOAYKTHBHO OOIIAThCS M B3aUMOJAEWCTBOBATH B IMPOLECCE COBMECTHOM
NeSITeIbHOCTH, YUYUTHIBATh MO3UIUHM APYTHMX YYACTHUKOB IEATENbHOCTH, 3((EKTUBHO pasperaTh
KOH(JIMKTHI;

—  BJQJICHUE HaBbIKAMU II03HABATEJIBHOW, Y4eOHO-MCCIIEAOBATENbCKOW U  NPOEKTHOU
NeSITeIbHOCTH, HaBBIKAMU pa3peleHust mpooiiem;

—  CcmocoOHOCTh W TOTOBHOCTH K CaMOCTOSITEIFHOMY TIOMCKY METOJIOB pEIICHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B [TO3HAHMUS;

—  TOTOBHOCTh M CHOCOOHOCTP K CaMOCTOSTENBHOW WH(OPMAIMOHHO-TIO3HABATEIbHOM
NEeSITETbHOCTH,  BKIIOYas YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HWHQPOpPMAINH,
KPUTUYECKH OLIEHUBaThb M MHTEPIPETUPOBaTh HHPOPMALIMIO, I0- Jy4aeMyl U3 Pa3IHuHBIX
MCTOYHUKOB; BJIQJICHUE SI3bIKOBBIMH CPEJCTBAMHU: YMEHHUE SCHO, JIOTUYHO M TOYHO HM3JIaraTh CBOIO
TOYKY 3pEHHs, UCIIOIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEJICTBA;

—  BIIQJICHUWE HaBbIKAMH IIO3HABATEIbHON pe(IeKCHM KakK OCO3HAaHWS COBEPIIAEMBIX
NECTBUN M MBICIUTEIBHBIX TPOIIECCOB, UX PE3YIHTaTOB U OCHOBAHWH, TPAaHUI] CBOETO 3HAHHUSA W
HE3HaHM, HOBBIX TIO3HABATENbHBIX 3a]1a4 U CPEJICTB IS UX JOCTH)KEHUS;

—  [eNeyCTPEeMJICHHOCTh B TIOMCKAaX ¥ TPUHATHH pEIICHUH, COOOpa3HUTEIHOCTh U
UHTYHIIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHHI; CIIOCOOHOCTh BOC- MIPHHUMATH KPacoTy
¥ TApMOHMIO MUDA;

L4 IpeIMETHBIX.

— C(I)OpMI/IpOBaHHOCTL HpCI[CTaBJ'ICHI/Iﬁ O MATCMATHKE KaK 4YaCTHu MHpOBOfI KYJIbTYPbl U
MCECTC MaTCMAaTHKHU B COBpeMeHHOﬁ OUBUIIN3allvH, CIoco0ax ONMUCaHus SIBIICHHI pCaJIbHOTO MHUpa Ha
MAaTEMAaTHYCCKOM SA3BIKE, C(bOpMI/IpOBaHHOCTB HpeleTaBJIeHI/IfI 0 MAaTE€MaTHYCCKUX ITIOHATHAX KakK
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BaXHEHMIINX MAaTEMaTUUYECKUX MOJEIAX, MO3BOJISIOLUINX ONUCHIBATh U HU3y4yaTh Pa3Hble IPOLECCH U
ABJICHUS;

—  IIOHMMaHHUE BO3MOKHOCTH aKCHOMAaTHYECKOI'0 IOCTPOEHUSI MAaTEMATUYECKUX TEOPHIL;

—  BJAJleHUME METOJaMH JOKa3aTeJbCTB M AJITOPUTMOB DPELICHUS, YMEHHE UX IPUME-HSTH,
IIPOBOAMTH JOKA3aTEJIBHBIE PACCYKACHUS B XOJI€ PEIICHUS 3a1a4;

—  BJAJICHUE CTAHJAPTHBIMU IPUEMaMU PELIEHUS pPAalMOHAIbHBIX M HPPallMOHANIbHBIX,
[IOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUNH M HEPABEHCTB, UX  CHCTEM;
VCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM YHCIE AJIA IO- MCKa IIyTH PELICHUS U
WUTIOCTPALMM PEIICHUs] YPAaBHEHUIN U HEPABEHCTB;

—  ¢(hOpMUPOBAHHOCTb IPEACTABICHUN 00 OCHOBHBIX HMOHATUSAX MaTeMaTHYECKOI0 aHalIu3a
U UX CBOWCTBaX, BJIaJEHHE YMEHMEM XapaKTepHU30BaTh IOBEICHHE (DYHKIUM, MCIIOJIb30BaHUE
IIOJIyUYEHHBIX 3HAHUH /171 ONMCAHUS U aHAJIN3a PEAJbHBIX 3aBUCUMOCTEH;

—  BJIAJICHUE OCHOBHBIMU IOHATHAMM O IUIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPUYE- CKHX
¢durypax, uX OCHOBHbIX CBOWCTBAX;

—  c(hOpMHUPOBAHHOCTh YMEHHS paclo3HaBaTb TIeOMETpUYECKHE (GUTYphl Ha dYepTexkax,
MOJIEJISIX U B PEAJIbHOM MHUPE;

— OPUMEHEHHE H3YyYCHHbIX CBOWCTB Te€OMETpUYECKMX GUryp H (opMyn Ais pelieHus
reOMEeTPUYECKUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

— c(OPMHUPOBAHHOCTh MPEJCTABICHUM O Ipoleccax M SBJICHUAX, HMMEIOUIMX  BEpo-
ATHOCTHBIA  XapaKTep, CTATUCTHMYECKUX 3aKOHOMEPHOCTSX B PEAJBHOM MHUpPE, OCHOBHBIX HOHSITHSIX
2JIEMEHTapPHON TEOPHUH BEPOSATHOCTEM;

— YMEHUH HAXOIUTb U OLIEHUBATb BEPOATHOCTH HACTYIUIEHUS COOBITHH B MpOCTEHIIMX
IIPAKTUYECKUX CHUTYalUsX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJIMYUH;

— BJIQ/ICHUE HAaBBIKAMU HCIIOJIb30BaHMSI TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM MpU PEIICHUN
3a1a4.

Hpouecc HU3YyYCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOMIUX KOMITCTCHIIUM:

OK 01. Bri6upaTs criocoObl penieHus 3afad npohecCHOHaIbHON AeATeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBpEMEHHbIE CPEACTBA MTOMCKA, aHAIN3a U MHTEPIPEeTallui HHPOPMALIUU U
MH(}OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BHIIOJHEHUS 3a/1a4 NPOPECCUOHATBHON JAESITETbHOCTH.

OK 03. IInanupoBath U peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHANBHOE U TMYHOCTHOE Pa3BUTHE,
MpEeNNPUHUMATENbCKYIO JESITEbHOCTh B NpPOQecCHOHANbHOM cdepe, HCIOJb30BaTh 3HAHUS 10
(uHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX.

OK 04. O¢pdexTnBHO B3aMMOIEHCTBOBATh U padOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcyuiectBiATh YCTHYIO M IHCBMEHHYI0 KOMMYHHKAIMI0 Ha TOCYJAPCTBEHHOM SI3BIKE
Poccutiickoit deneparuu ¢ yueToM 0COOEHHOCTEH COIUATBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IIposBiATh IpaXAAaHCKO — NATPUOTHYECKYIO IMO3ULMIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJUIMOHHBIX OOIIEYETIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3allM  MEXHAIMOHAJIBHBIX W  MEXKPEJIUTMO3HBIX  OTHOLIEHWH, NPUMEHATh CTaHAApThI
AHTUKOPPYIIIMOHHOTO TOBE/ICHUS.

OK 07. CopneiicTBOBaTh COXPAaHEHHIO OKpPY)KAIOLIEH Cpeibl, pecypcocOepexeHno, MPUMEHSTh
3HaHHUA 00 M3MEHEHHHU KIIMMaTa, IMPUHLHUIBI OEpeXIIMBOTO MPOU3BOJCTBA, YPPEKTUBHO JEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLMsIX.



2 CTPYKTYPA U COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

Bun yueOHo# padoThI O0bem yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 336
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 312

B TOM YHCJIC:

nabopaTtopHbIe pabOTHI -

MPAKTHYECKHUE 3aHATUS 142
KOHTpPOJIbHAs paboTa 1
KYPCOBOM ITPOEKT -
CaMOCTOSITEJIbHAsI paboTa 00ydYaroIIerocs 10
KoncyabTanuu 8
[TpomexyrouHas arrectanusi B popMe KOHTPOIBHOM paboThI, SK3aMeHa 6




2.1 TemaTn4yeckuii IVIaH U coAepkaHue y4eOHOM qTucHUIIMHEBI MaTtemaTuka

KoJ1-Bo yacos no
pasaenam u
TEMaM OcBa | Ypose
HauMenoBanue s % § eMble Hb
Ne . = 2. TpebGoBaHue K pe3yJibTaTaM 0CBOCHHS
3aHATHI, JJa0OopaTOpHbIe U MPAKTHYECKHE Sz E % 3j1eMe | OCBOEH
3aHATHA - 2= 22 AUCHUILIUHBI
3aHATHA o s 5238 HTBI usi
@ = =
[} =T)
2 88 % KOMII
5 E3 eTeH
& uii
1 2 3 4 5

Paznen 1 IloBTOpeHmne Kypca MaTeMaTHKH OCHOBHOM
HIKOJIbI

18 | YMerb BBINOJHATH aliredpandeckue npeoOpa3oBaHus U BHIYMCIEHUS, UCIIONIb3Ys

HeﬁCTBHH C ITOJIOKUTCIIbHBIMU U OTPULATCIbHBIMH YU CJIAMU, HeﬁCTBHH C I[pO65IMI/I,
IIGI?ICTBPISI CO CTCIICHAMU, q)OpMy.HI)I COKPAIICHHOI'O YMHOXCHUSA; BBIYUCIIATD
SJICMCHTHI U IIJIOIIaaH IIJIOCKHUX (1)I/Il"yp

Tema 1.1 Ilenp m 3amaun MaTeMaTHUKU IPU OCBOEHHUU

3HAaTh: 3HAYEHWE MaTEMAaTHUYECKOM HAayKH IS

CHEIUAIBHOCTH pelIeHus 3a7a4, BO3HUKAIOLIUX B TEOPUU U MIPAKTUKE;
1 . 2 3HAQYEHHE MPAKTUKH W BOIPOCOB, BO3HHUKAIOIIUX B
Maremaruka B IpaKTUYECKOM JEATEIbHOCTH. . P P ’ =
camMoii MaTemaTHke A (GOPMUPOBAHUS U PA3BUTHS
enmn w 3amaum M3y4eHUS MaTEMaTUKU B .
MaTeMaTU4eCKOW HAyKH; UCTOPHUIO PA3BUTHS MOHATHUS
YUPEKIECHUAX CpEIHEro .
YHUCJa, YHUBEPCAJIbHBI XapakTep 3aKOHOB JIOTUKHU
npo¢ecCuoHaIbHOTO 00pa30BaHUs. Y P PaKtep
MaTeMaTUYECKUX PACCYXKICHUM, UX MPUMEHUMOCTh BO
BCEX 00JIACTSAX YEIOBEYECKOM JIeATEeNhHOCTH.
Tewma 1.2 Yncna v BEIYUCTICHUS 4
2 . 2 METh: BBITION i
TelicTBus c N ——— " Yme OJIHATH JIEUCTBUS CUHOJ'IO)KI/ITCJ'IBHB%MI/I u
. TPHUIATSILHBIMA YUCTAMH
OTPULIATENIBHBIMA ~ YUCJIAaMH, JIEUCTBUS C oTpHLaTen ClIaMH, JICHCTBUA C  IPOOAMH,
apoGsmi.  JleHCTRBHS €O CTETIeHAMH, JEHCTBUSL CO CTEMEHSIMHU, OMEepUpoBaTh (HopmyramMu
K HHOT HOXEHUS.
(hOpMyIBI COKPALIEHHOTO YMHOYKEHHUS. COKPAMICHHOTO yMHOMC
3 2 METh: HaXOAWUTh II HT OT
[IpocThie U cOXKHBIE MPOLEHTHI. yme oA POUCHT 0T H{HCIIa, HHCI0 10
3aITaHHOMY TIPOLICHTY
Tema 1.3 I'eomeTpus Ha IOCKOCTH 2
4 2 HAaTh: BHJIBI TUIOCKUX (UT
BUji! IIOCKHX GUTYD ¥ HX MITOMIATS. 3Ha JIbl TIJIOC ¢buryp u ymMeTb BBIUUCIATH UX
TJI0IA TN
Tewma 1.4 YpaBHeHUs 1 HepaBEeHCTBA 4

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

1,2




5) JMumeiinbie, — KBajpatHble,  APOGHO  — 2 yMeTj:Z pemaTh JIMHEHHBIE, KBaJpaTHbIEe, APOOHO —
MHEHHBIE YPABHEHH. JTUHEIHbIE YpaBHEHUS U HEPAaBEHCTBA
6 JInHeiiHbie, KBaJIpaTHbIE, JTpoOHO |2
JIMHEITHbIC HEPABEHCTBA.
Tema 1.5 CucreMbl ypaBHEHHUI U HEPABEHCTB 4
7 CrcreMbl  THHCHHBIX M HOIHHEHHBIX 2 YMeTs: pellaTh CHCTEMbI J'II/IE—ICf/iHBIX Y HEJIMHEWHBIX ,
yPABHCHH, YPaBHEHHIA U CUCTEMBI TUHEHHBIX HEPABCHCTB
8 C 2
HCTEMbl HEPABEHCTB.
Tema 1.6 BxogHO#H KOHTPOJIb 2
9 BhIupcIeHHs B MpeoGpazopanus. YpasHeHHs 2 YMeTh BBIIOJHATH alredpanyeckue npe(36pasoBaHHﬁ
Y HEpaBEHCTBA. | eOMeTpus Ha IJIOCKOCTH. 1 BRIHCIICHUA, HCTIOJIB3YA ACHCTBHA ¢
MOJIOKHUTEIFHBIMA M OTPHUIATCILHBIMH  YHCIIAMH,
NeCTBUS C OpoOsiMU, JEHCTBUS CO CTENEHSIMH,
(OpMyJIBI  COKPAIIEHHOTO YMHOXXCHHS, BBIYUCIISTH
AJIEMEHTHI U IUIOIA U TUIOCKUX QUryp
Pasnen 2 KoMILIeKCHbIe YHCIa 4 3HaTh NOHATHE KOMIUICKCHOTO HCIIa; YMETb: BBITONHATE JCHCTBHSI ¢ KOMITJICKCHBIMH
yrciaMu B anreOpandeckoi hopMe, HaXOAUTh MOJIYJIb KOMIUJIEKCHOTO YHCIIa
10 [ToHsiTHE KOMIUIEKCHOTO 4Yucia. Buasl | 2 3HaTh WU yMeThb:  BBIIOJNHATH  jAeiictBusa ¢ | OK 01 1,2
KOMIUIGKCHBIX ~ uncen. Dopma  3amucu KOMIUIEKCHBIMUA 4YHCIIaMH B anredpamdeckoil ¢dopme,
KOMIUIEKCHOTO  yHcia  (TeoMeTpuyeckas, HaxOJUTh MOJYJIb KOMIUIEKCHOTO YHCIIa
anreOpanveckasi, TPUrOHOMETPUYECKast).
11 JlelicTBUS ¢ KOMIUICKCHBIMH YHUCIIAaMH B | 2
anredpandeckoit popme.
Pa3zjnen 3 YpaBHeHUs 1 HEPABEHCTBA 16 YMeTp  omepupoBaTh  TMOHSATHUSMH:  TOXIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHKe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN U
HEPAaBCHCTB, PAaBHOCWJIBHOCTh YpaBHEHWW, HEPABCHCTB W  CHCTEM,

14

palMoHalbHBIE, YMETh pellaThb yYPaBHEHMS, HEPABEHCTBA U CHUCTEMBI C
IIOMOILBIO Pa3JINYHBIX [IPUEMOB; IPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, UX
CUCTEMBI Ul PELICHHUs MaTeMaTU4YeCKUX 3aad U 3a4ad U3 pas3iInYHbIX
o0JacTeil HayKH U peaybHOM KU3HU
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Tema 3.1 PaBHOCHUJIBHOCTH ypaBHEHMH M HEpPABEHCTB.
OO1u1re METOABI peIIeHUs

12 [lpakTuyeckoe 3aHsATHE. PaBHOCHMIBHOCTD | 2 VYMeTh pemiath ypaBHEHHUs], HepaBeHCTBA U cucteMbl ¢ | OK 01 1,2
ypaBHeHud.  OOmme  METOABI  pELICHHS 2mp IMOMOIIBIO PA3JIMYHBIX IPUEMOB; IPUMEHSTh OK 02
YpaBHEHHH. ypaBHEHHS, HEPABEHCTBA, UX CHCTeMbl i pemmennst | OK 03

13 [TpakTdeckoe 3aHsTHe. PaBHOCHMIBHOCTS | 2 OK 04

MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbIX
HepaBeHCTB. OOmMe METOIbI  PEIICHUs 2mp o6acTeil Ha N OK 05
HEDABCHCTS, YKH U pearbHOH KU3HU OK 06
OK 07

Tema 3.2 I'paduueckuii mMeTox peuieHus ypaBHEHUH,

HEPaBEHCTB

14 OOmme MeToabl pemieHus HepaBeHCTB (| 2 VYMeTh pemath HepaBeHCTBA C MOMOIIBIO Pa3InYHbIX 1,2
nepexo OT CPaBHEHUS 3HAYCHUN (PYHKIIUH K IIPHEMOB
CpPaBHEHHMIO 3HAUEHWH apryMeHTOB JJIs
MOHOTOHHBIX (PYHKIUH, METOJ] HHTEPBAJIOB,

(GyHKIIMOHATIBHO — rpadMuecKuii MeToxn).

15 [TpakTuueckoe 3ansrue. I paduyeckuii MeTos | 2 2np YMeTh pemarh HEepaBeHCTBA rpaUUeCKUM METOI0M
peIIeHs] HePaBEeHCTB.

16 [IpakTuyeckoe 3ansTue. Pemenne ypaBHeHHi | 2 2mp YMeTb pelath ypaBHEHHs U HEPaBEHCTBA C TOMOIIIBIO
U HEPABEHCTB. pa3IMYHBIX TPUEMOB

Tema 3.3 YpaBHEeHMsI 1 HEpaBEHCTBA C MOJYJIEM

17 [lpakTrueckoe  3amarue.  OnpexpeneHus | 2 YMerp  pemiaTb  OPOCTEHIIME  ypaBHEHHS U 1,2
monyns,  I[lpocreiimme  ypaBHEHHS ¢ 2np HEpPaBEHCTBA C MOYJIEM
MOJTyJIEM.

ITpocreiinye HepaBeHCTBA C MOJIYJIEM.

Tema 3.4 CocraBieHue u peuieHue npodeccuoHalIbHbIX

3a/1a4 C NIOMOUIBI0 YPABHEHUM.

18, 19 [TpakTudeckoe 3ansiTHe. Penienne TekCcToBBIX | 4 YMeTh MNpUMEHATh YPAaBHEHHs, HEPABEHCTBA, HX 1.2
3a1a4 4np CHCTEMBI MJISi DPEUICHHs MaTeMaTHYeCKUX 3ajad u

3aJa4 M3 Pa3IMYHBIX O0JIaCTed HAyKH U peasIbHOM
KHU3HH
Pa3nes 4 @yHKIUH, MX CBOICTBA U rPaMKH 10 3HaTh M yMeTh: BBIYMCIATH 3HaueHust QyHkimii mo | OK 01
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20 Onpenenenne uncinoBoit GyHkmmun. CrocoOsr | 2 3aJaHHOMY 3HAYEHHUIO aprymeHta npu pasnumusbix | OK 02 1,2
3aganust (pyHkuuid. OOnacTh ompeneseHus M criocobax 3anaHus (QyHKLIMHU, onpenensrts ocHoBHble | OK 03
MHOXECTBO 3HaueHUH (QyHKIMU. OCHOBHBIE CBOWMCTBa YHMCIIOBBIX (GYHKIWH, wumoctpupoBats ux | OK 04
CBOMCTBA G yHKITIH. I'paduueckas Ha rpadukax, WUTIOCTPUPOBATh Mo rpaduky cBoiictea | OK 05
WHTEPIpPETALNS CBOMCTB. JJIEMEHTapHBIX  (PYyHKIMI; wucrnons3oBaTh moHsTHE | OK 06

21 OcHOBHbIE CBOICTBa byHKIMHU | 2 GyHKIMH A7 OHMCaHMsA M aHanu3a 3aBucumocteil | OK 07
(MOHOTOHHOCTb, =~ YETHOCTb,  HEYETHOCTb, BEJIMYMH, WCIOJIb30BaTh NPUOOpPETEHHBIC 3HAHUA U
HEPUOIUYHOCTb. I'padpuueckas YMEHUS B IPAKTHUECKON JESITEIbHOCTH.

MHTEPIPETALMS CBOWCTB.

22 [Tpaktuyeckoe 3ansithe. UreHue rpaduxos | 2 o
G yHKITHIA. p

23 Onpenenenue  oOpaTHOW  QyHKIMH, ee€ | 2 1
CBOMCTBA U IpaduK.

Apudmernueckue orepanuu Hajl
GyHKIUSAMHU. Crnoxnas (GyHKIMS.
Komnosurus gyHkumii.

24 [TpeoOpasoBanus rpaduKoB byHkuui | 2 1,2
(mapajulenbHBI  TEpeHoC,  CHMMETpHS,
pacTsHKEHUE U CKaTHe)

Pa3nen 5 Crenenu u kopuu. CreneHHas GpyHKIust 18 3HaTh: CBOMCTBA CTENIEHU U KOPHS
12 YMeTb: HaxXoIUTh 3HAUYEHUS KOPHSA, CTENEHH, HAa OCHOBE OIpeJeNIeHus,
UCTOJNB3ys TNPH  HEOOXOIUMOCTH  WHCTPYMEHTAJIbHBIE  CPE/ICTBA;
M10JIb30BaThCsl NPUOJIMKEHHON OLIEHKOM ITPHU MPAKTUYECKHUX pacueTax
Tema 5.1 Crenennas (QyHKIMsI, €e CBOMCTBa OK 01
25 Kopnu HaTypanbHOM CTENIEHU U3 YHUCIIA U UX | OK 02 1,2
CBOWCTBA. OK 03
26 IpakTuyeckoe 3ausaTHe. DYHKIMHE VX , HX 2 2mp OK 04
rpaMKu ¥ CBOWCTBA. YMeTb: HaXOAUTh 3HAUCHHS KOPHSI, CTETIEHH, Ha OK 05
27 g;%r};%I{ﬁPéfBgeHCTBHTCHBHBIM TTOKa3aTesIeM, 2 OCHOBE OTPEJIENEHHUS], UCTIONB3Ys TIPU HEOOXOAUMOCTH | OK 06
28 ) 5 WHCTPYMEHTAIIFHBIE CPEJICTBA; TTOTb30BATHCS OK 07
[IpakTnyeckoe 3ansarue. CTeNEHHBIE m NpUOIMKEHHOM OIIEHKOM MPH MPaKTHUECKUX pacyeTax
¢byHKuMu, UX rpaduku U cBOMCTBA. p
29 ITpakTnueckoe 3ansrue. IIpeodpaszoBanue 2 2mp
CTETIEHHBIX BBIPAKECHUH.
Tema 5.2 UppannonainbHble ypaBHEHUs U HEPABEHCTBA
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30 HppartotaTb e LEpaneHCrsa 2 L2

pp p ' VYMeTh pemath HeCI0KHbIE UPPALMOHAIbHbIE

31,32 ITpaxkTuueckoe 3ansrue. IIpeodpaszoBanue 4 4p ypaBHEHHUs M HEPABEHCTBA; BLIIOJIHATD
MPpaAMOHATILHBIX BBIPAKECHUH. .

33 TIpakTrdeckoe 3anATHe. PelIeHie 5 5 peoOpa3oBaHus UPPALMOHATIBHBIX BbIPAKEHUIH
UppalMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB. 1p

10 YMeTh uCnosb30BaTh rpauK IOKa3aTeIbHOU KWW Ui U3Yy4EeHUS

Pa3nes 6 IlokasaTeabHast yHKuus . "

8 IIPOLIECCOB U 3aBUCUMOCTEH HpPU PELICHUH 3a/ad U3 APYrHX Y4eOHBIX
MIPEIMETOB U U3 PEAbHOM KU3HU, PEIICHHs MIOKa3aTEIbHBIX YPABHEHUH U
HEPaBEHCTB

34 ITokasarenpHas (QyHkuus, e¢ TpaQuK U | 2 OK 01 1,2
CBONCTBA. OK 02

35 IIpakTtnueckoe 3amarue. IlokasarenbHsle | 2 2mp OK 03
YPaBHEHHS. . K

36 [Tpaktnueckoe 3amarue. Iloxazarenbusle | 2 2up YMeTb CTpouTh rpaduK MOKa3aTeIbHON (HYHKIINH; OK 04
HEPABCHCTBA. peliaTh moKa3aTeibHbIe YPaBHEHHS U HEPABEHCTBA OK 05

37 [Tpakthdyeckoe 3aHATHE. PELIEHHE CHCTEM | 2
MMOKAa3aTeJILHBIX YPaBHEHHUI. 1p OK 07

38 IIpakTuueckoe 3aHATHE. Pemenue | 2 5
[OKA3aTeNIbHBIX YPaBHEHHH 1 HEPABEHCTB. 1p

Paznen 7 Jlorapudmel. Jlorapupmudeckas pynkums | 24 YMerp wucnonb3oBath rpaduk JorapuGMUIecKoi byHKIMn IS

12 U3yYEHHs] IPOLECCOB M 3aBUCUMOCTEH HpU pelleHUH 3a7ad U3 JPYTHX
y4eOHBIX TMPEJIMETOB U U3 PEATbHOHN JKU3HH, PEUICHUS JTOTapH(PMHUUECKIX
YpaBHEHMI U HEPABEHCTB
39,40 Jlorapugpm 4yuCIa. OcHoBHOE | 4 OK 01 1,2
JorapuMUUEcKoe TOXKIecTBO. JlecaTudHble 3Hathb: onpejenenue jgorapudma, BUAbI JJIorapupmMoB OK 02
U HaTypaJibHbIE Jorapu@mbl, YHUCIO €.

41 CBoiicTBa HOFapH%MOB- Ilepexon x HoBOMY | 2 YMeTh N0ab30BaThCsl CBOWCTBAMU JIOrapu(pMoB OK 03 1,2
DeoBano. orapuMuposanue 1 Wwmetsb nousATue o JjorapuMupoBaHUM U OK 04
MOTEHIIMPOBAHUE. p P

MOTEHIIMPOBAHUHT OK 05
42,43 IIpakTuyeckoe 3anstue. [IpeobpazoBanus 4 . YMeTb BBINOJIHATH HECIOXKHBIE TPeoOpa3oBaHus OK 07
Jorapu(MUYECKUX BBIPKECHUH. P Jorapu(MUIECKUX BBIPKECHUHN

44 Jlorapudmuueckas pyHKIUsA, ee rpapux u 2 YMeTh cTpouTh rpaduk JiorapupmMudeckon GyHKINN 1,2
CBOMCTBA.

45 JlorapumMuyecKkie ypaBHEHHS, OCHOBHBIC | 2 YMmeTs pemath gorapumMuueckie ypaBHEHUS U 1,2
IPHUEMBI UX PEIeHHs (METOJl BBEIEHUS HOBOM o
IIEPEMEHHOM, METO IOTEHIUPOBAHUS, JIOTapU(PMHUICCKHUE HCPABCHCTBA
(O YHKIIMOHAIIEHO — rpaUYeCKUil METOI).

46 Jlorapugmuueckue HepaBeHCTBA, OCHOBHBIE 2 1,2

IIPUEMBI MX PEIICHMUS.
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47,48 [IpakTrueckoe 3anstue. Pemenue 4 .
Jorapu(pMHUUECKUX YPaBHEHUH U HEPABEHCTB. P
49 [IpakTuueckoe 3ansitue. Pemenue cucrem 2 o
Jorapu(pMUUECKUX YpPaBHEHHH. P
50 [TpakTruyeckoe 3anstue. [Ipumenenue 2
norapudma. Jlorapudmuueckas cnupaib B 2np HmeTtsb noHsTHE O IPUMEHEHUH Jlorapupma
IIPUPOJIE, €€ MATEMATUUYECKHE CBOMCTBA.
IIpoMe:KyTOYHBIH KOHTPOJIb 2
o1 Pewenne ynpaxHeHuil. 1 YMeTb pemarh nokasareibHble U Jjorapudmudeckue
YpaBHEeHUsI, HEPABEHCTBA, CUCTEMBI. IKP ypaBHEHUS 1 HEPABEHCTBA
Pa3nes 8 OcHOBBI TPUTOHOMETPHH. 38 18 YMers onepupoBaTh MHOHATHAMM: TPUIOHOMETpUYECKHE (YHKILHH,
Tpuronomerpuyieckne GyHKIHH TPUTOHOMETPUYECKUE YPABHEHHUs, HEpPABEHCTBA H; YMETh pelIaTh
YpaBHEHHUS JUIsl PELICHHUs] MaTeMaTUYEeCKUX 3aJad U 3aJa4 U3 PasInyHbIX
oOyacTell HAyKH U pealibHOM JKU3HU; IEMOHCTPUPOBATH
YMEHHUE HCIONB30BaTh rpadukyd (YHKUUN ISl U3YYEHHUS TPOLIECCOB U
3aBUCUMOCTEH MpH PeleHUH 3ajad U3 APYrux y4eOHBIX MPEeIMETOB U U3
peanbHOM  KHM3HM; BBIpaXaTb (OpMyJaMH  3aBUCUMOCTH  MEXAY
BEIMYMHAMU
Tema 8.1 Tpuronomerpuueckue GyHKIUU 6 2 OK 01
IIPOU3BOJILHOIO yriia. PannanHas u rpagycHas Mepa yria OK 02
3HaTh W yMETb: BBINOJHATH IpeoOpazoBaHUE
52 Panuannas u rpagycHas Mepbl yria. 2 . OK 03 1,2
BBIpQ)XEHU, TPUMEHSS (OPMYJIbI, CBA3aHHBIE C
Omnpenenenne cuHyca, KOCUHYCa, TAHI€HCA U OK 04
OCHOBHBIMHM TPUTOHOMETPUUYECKUMHU TOXKIECTBAMH U
KOTaHT€HCca yKciaa. 3HaKU CHHYCa, KOCUHYCa, i OK 05
UX CIEACTBUSIMY, BBINOJIHATE  IIpeoOpa3oBaHue
TAHT€HCA U KOTAHT€HCA 110 YETBEPTAM S . o e OK 06
BBIPQKCHUH,  MPUMEHsS MyJbl  TIPUBEICHHS
53 3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM, 2 P - 1P PMY PHBCIL > | OK 07 1,2
CYMMBl M Pa3HOCTH [JByX YIJIOB, JBOWHOIO U
TaHI€HCOM M KOTAHT€HCOM OJIHOT'O M TOTO K€
1 MOJIOBUHHOTO  YIJIOB,  NpeoOpa3oBaHUSl  CYMMBbI
YA TPUTOHOMETPUUYECKMX (YHKIMHA B NPOU3BEACHUE U
54 [IpakTnueckoe 3anaTue. Beruncnenue 2
. . MPOU3BEACHNUA B CYMMY, CTpOHUTH  TpaduKu
3HaYEHUH TPUTOHOMETPUUECKHUX (YHKIUH, 2mp .
W3YYEHHBIX (YHKUIUH, WLTIOCTPUPOBATh MO TIpaduKy
OIIPEAEIEHUE X 3HAKOB 10 YETBEPTAM o o
cBOicTBa (PyHKIMH.
Tema 8.2 OCHOBHBIE TPUTOHOMETPHUUIECKUE TOXKIECTBA. 4
@DopMyIibl TPUBEICHUS
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1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

95 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA | 2
U MX CJIE/ICTBUSI.
56 @DopMyITbl TPUBEICHHUS. 2
Tema 8.3 Cunyc, KOCUHYC, TAHT€HC CYMMBbI U Pa3HOCTH 10
IBYX aprymeHnToB. CHHYC U KOCHHYC JIBOMHOTO yTia. 4
@DopMyJibl TOJOBUHHOIO YIJIA.
57 @OopMyIIBbI CyMMBI M Pa3HOCTH JIBYX 2
apryMeHTOB.
58 DopMyIibl ABOWHOTO U OJOBUHHOTO YIJIOB. 2
59 dopMmyIbl TpeoOpa3oBaHUsI CYMMBI 2
TPUTOHOMETPUYECKHUX (PYHKIUH B
IIPOU3BEICHUE U TPOU3BEICHUS B CYMMY.
60,61 [Ipaktrueckoe 3ansatue. [IpeodpazoBanue 4
MPOCTEUIINX TPUTOHOMETPHUIECKUX 4mp
BBIPAYKCHU I
Tema 8.4 Tpuronomerpuyeckue QyHKIMH, X CBOWCTBA | 2
U rpaduky.
62 CaoiicTBa u rpaduku GyHKIui y =sin X,y = | 2
oS X, Yy =tg X, Yy = ctg X.
Tema 8.5 IIpeoOpazoBanue rpadukoB 2 2
TPUTOHOMETPUUYECKHX (YHKLIUH
63 [TpakTuueckoe 3ansarue. Cxatue u 2
pacTshkeHHe TpaguKoB TPUTOHOMETPUUYECKHIX 2np
GyHKIMi.
Tema 8.6 Onucanue Npou3BOACTBEHHBIX IIPOLECCOB € 2 o
OMOUIbIO TpaduKOB QYHKIUI p
64 [IpakTnueckoe 3anstue. Mcnonp3zoBanue 2
CBOMCTB TPUTOHOMETPUUECKUX (YHKIIUH B 2np
npoeCCHOHANIbHBIX 3a]1auaX.
Tema 8.7 OOpaTHbIe TPUTOHOMETpHUUYECKHE (DYHKINH 2
65 OO6paTHble TPUrOHOMETpUYECKUE QYHKIINH, 2
uX rpauKu 1 CBOMCTBA.
Tewma 8.8 Tpuronomerpruueckue ypaBHEHUs U 10 8

HCPAaBCHCTBA

15




66 IIpocreiimme TPUroHOMETPUUECKHE 2 3HaTh. METO/BI PELIEHUS] TPUTOHOMETPUYECKHUX 1,2
YpaBHEHHUS. ypaBHEHUH
67,68 [IpakTrueckoe 3ansTue. Perenue 4
TPUTOHOMETPHUYECKUX YPABHEHHI OCHOBHBIX
YMeTh: pemaTth TPUrOHOMETPUUECKHUE YPaBHEHUS
THUIIOB (CBOZSIIMECS K KBaIPATHbIM, 4np
pelaeMble pa3iokeHUEM Ha MHOXKHTEIH,
OJIHOPOJTHBIC)
69 [IpakTuyeckoe 3aHsTHE. 2 2mp HmeTb MOHATHE O METO/IaX PELICHUS
Tpuronomerpruyeckue HepaBeHCTBA. TPUTOHOMETPUUYECKUX HEPABEHCTB
70 IIpakTnueckoe 3ansatue. Pemenne 2 2mp 3HaTh METOABl U YMETh PELIaTh TPUTOHOMETPUUYECKUE 1,2
TPUTOHOMETPUYECKHUX ypaBHEHUH . ypaBHEHUs
Paznen 9 IlpousBoanasi pyHKIMHU, ee IPUMEHEHHE 50 3HaTh: NPUMEHEHHWE MaTeMaTUYeCKUX METOJ0B K
aHaM3y W HCCIICOBAHUIO TPOLIECCOB W SIBICHUN B
MPHUPOJIC U OOIIECTBE YMETh: HAXOJIUTh MPOU3BOIHBIC
20 AJIEMEHTAPHBIX byHKUIN; UCTIOJIb30BaTh
MPOU3BOJIHYIO N7 TPOBEIACHHUS  MPUOIMKEHHBIX
BBIUMCIICHUH, pelIaTh 3a7a4i NPUKIIAJTHOTO XapaKTepa
Ha HAaXOXJIEHUE HauOOJBIIETO W HAMMEHBIIETO
3HAYCHUS
Tema 9.1 Ionsitue mpousBoaHoi. [IpaBuna u popmynsr | 10 2 OK 01
auddepeHIpoBaHUS OK 02
Omnpenenenne YHUCIIOBOM | 2 3HaTh: OMpese/ieHue YHCII0BOM mocienoBareabHocTr; | OK 03 1,2
71 nocaenoBarenbHOCTH. CriocoObl 3amaHus U YMETb HAXOJUTh MPEIEII OCIEA0BATEIBHOCTH OK 04
CBOMCTBAa YMCIJIOBBIX IOCJIEA0BATEIBHOCTEN OK 05
nocnenoBareabHOCTH. Haxoxnenue N - ro OK 06
YJIeHa T0CJIeI0BaTEIbHOCTH, CYMMBI. OK 07
72 Omnpenenenue npenena NOCIeI0BaTeILHOCTH. | 2 1,2
Brrauciienue npenenos mocie0BaTeIbHOCTH
73 Onpenenenne npeaena (QyHKIUA B TOYKE H | 2 Nmerp monsaTHE O mipesene (QYHKIMH B TOYKE M Ha 1,2
Ha OeckoHeyHOCTH. (OCHOBHBIE CBOWCTBa 0ECKOHEUYHOCTH
MIPEJICIIOB.
74 [IpakTuueckoe 3aHSTHE. Beruncnenue | 2 2mp YMeTh HAXOAUTh TPEIENTbl HECIOKHBIX (DYHKITUH

npeaesioB (pyHKIUH.
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1,2

1,2

1,2

75 [Ipupamienne aprymenta u GyHKIUHU. 3a1a49u, | 2 3HaTh OmpeaeNieHWe TMpUpAlICHUS  apryMeHTa |
NPUBOJALIME K TOHATHIO IPOU3BOJHOM. (GyHKIUY; OTNpeiesieHNe MPOU3BOIHOM.
Onpenenenre Nponu3BOJHOM.

Tema 9.2  IlpousBogHbie  CyMMBI,  pa3HOCTH, | 8 4

POM3BEACHNUS, YACTHOTO.

76 [IpaBuna muddepenupoanus. Dopmynsl | 2 3HaTh: mpaBuia u Gopmyiisl AuddepeHIpPOBaAHU.
Qg QepeHIpoBaHusI. YMeTb HaxoauTh IPOU3BOJIHBIC AIIEMEHTAPHBD

77,78 [IpakTrueckoe 3aHsartue. | 4 byHKIHIT
HuddepenuupoBanue AIIEMEHTAPHBIX 4mp
hyHKIHIA.

Tema 9.3 [IpousBoaHas Cl0KHON (QYHKIUU 4 4

79,80 [Ipaktuueckoe 3anstue. CnoxHas (yHKuus. | 4 . Nmets noHsaTHE 0 CI0XKHOM PyHKINN
[TponsBoHas CIIOXHON (QYHKITHH. P

Tema 9.4 [lonsTre 0 HEMPEPHIBHOCTH (HYHKIIMH 2

CPO [Tonstue nenpepriBHOM (yHkuuu. Coiicta | 10 NMeTr TOHATHE O HENPEpbIBHOW  (QYHKIUH, €
HenpepblBHOH  QyHKIuH. CB3b  MEXIY CBOWCTBAX W  CBSI3M  HEMPEPHIBHOCTHIO ]
HEMPEePBIBHOCTRIO U TU(PHEPEHIUPYEMOCTHIO b depeHIMPYyEeMOCThIO (YHKITUHU B TOUKE.
GyHKIMKM B TOYKE. ACHUMNTOTHI TIpaduka
byHKIIUU

Tema 9.5 T'eomerpuueckuid u Qusmueckuii cmbica | 4 2

IPOM3BOIHOM

81 'eomeTpuueckuii  CMBICTT  MPOU3BOIHOMN. | 2 3HaTh: T€OMETPUYECKUNA CMBICT MPOU3BOIHOM; YMETh
VYpaBHeHHEe KacaTeIbHOU 1 HOpMAJIH. COCTaBIISITh YpaBHEHHUE KacaTeIbHOW U HOpMaJIH.
@u3nYecKuil CMBICI IPOU3BOAHOWU. Bropas
IIPOU3BO/IHAS U €€ PU3NUECKUHN CMBICII.

82 [Ipaktnyeckoe 3amarue. Pusnueckuit u | 2 NMeTp mnoHATHE O MNPUMEHEHMHM NPOU3BOJHON B
TE€OMETPHUECKUIl CMBICI TNPOU3BOJHON B 2np npodeccHoHaNBHBIX 3a7auax
poeCCHOHAIBHBIX 3a71a4ax

Tema 9.6 MonoTtoHHOCTh pyHKIMH. TOUKH 3kcTpemyma | 4

83 Bospactanme w  yObBaHWe — QyHKIOHH. | 2 YMeTp uccienoBaTh (PyHKIMIO HAa MOHOTOHHOCTh H
Okcrpemymbl  ¢yHkiun.  HccnenoBanue HKCTPEMYM, Ha BBIMYKJIOCTh M MEPErud ¢ MOMOIIBIO

(GYHKIIMM HAa MOHOTOHHOCTb U 3KCTPEMYM C
TTOMOILIBIO TPOU3BOJIHOM.

MIPOU3BOIHOMN

1,2
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84 Beimykinocts  ¢yHKIMM, TOUKM meperuda. | 2 1,2
HccnenoBanre ¢GyHKIMW Ha BBIIYKIOCTh U
TOYKH Mepernda ¢ moMOUIbIO MPOU3BOAHOM.
Tema 9.7 MHccnepoBanue QyHKIMHA © TOCTpoeHUe | 6 4
rpaduKoB
85 Anroput™M  ucciaeaoBaHus — QyHKOMM @ W | 2 1,2
MOCTPOEHHUsT  rpaUKOB € TOMOIIBIO YMeTb wuccaenoBath (QYHKIUIO IO OINpEIeJIeHHOMY
MIPOU3BOJTHOM. QITOPUTMY W CTPOUTh TpaduK C  TOMOIIBIO
86,87 [Ipaktnueckoe  3anstue.  HMccnemoBanue | 4 . MIPOU3BOTHOM
GyHKIMI B TOCTpOCHHE rpaduKOB. p
Tema 9.8 HauOonpiiee u HauWMEHblIee 3HAYeHUS | 6
¢ynkumu. HaxoxkeHHe ONTHMAJBHOTO pe3yibTata ¢ 6
IOMOIIBIO IPOM3BOTHON B MPAKTHYECKUX 33a9ax
88 [IpakTHueckoe 3aHsITHE. Haxoxnenue | 2 1,2
HauOONBIIETO ¥ HAMMEHBIIETO 3HAYCHUI . .
P 3HaTh: MPUKIATHONW XapakTep MPOU3BOIHOH; YMETh:
89,90 [IpakTnueckoe  3aHsATHE. [Tpunoxenue | 4 PCUATh — 3ajain — IPHIUIAANOTO  xapakrepa — Ha
. HaXO0XXJICHHE HanOOJBIIEr0 M HANMEHBIIETO 3HAYCHUS.
MPOU3BOJHOW K PEHICHUIO TPHKIATHBIX 4mip
3aa4
Pa3nes 10 IlepBooOpasnas pyHkuum, ee 18 12 3HaTh U yMEThb HAXOJUTh HEONPEJCIICHHbIE WHTErpajibl OT HECIIOKHBL]
NpUMeHeHHe (GyHKIMH, BBIUUCIATH B MPOCTEHIINX CIIydyasX IUIOLAaM C MCIOJIb30BaHHUEN
OTIPENIENICHHOTO HHTETpajia; HCIOJb30BaTh IMPHOOPETEHHBIE 3HAHUS |
YMEHUS B IPAKTUUECKON JesITeIbHOCTH ISl PELICHUs IPUKJIIaIHbIX 3a/1a4
Tema 10.1 ITepBoobpa3znas pynkiuu. [Ipasuna 2 OK 01
HAXOKJICHUS MEPBOOOPA3HBIX OK 02
91 Ilonsitue nepBoOOpa3HOi bynkuuu. | 2 OK 03 1,2
[TonsaTne MHTEIPUPOBAHUSA. [IpaBuina OK 04
HaXO0XKJICHHUsI IEPBOOOPA3HBIX. 3HaTh ¥ YMETh HaXOAWTh HeompenaencHHbie naTerpany OK 05
Tema 10.2 Heompenenennslii u  onpexaeneHHbii | 10 OT HECJOXHBIX (QyHKIUH, wucnons3ys crpaBouns OK 06
WHTETPAIbI MaTepHall; BBIYUCIATH ONpeAeTICHHbIE HHTETPaJIbl OK 07
92 Heomnpenenenuplii MHTErpal U €ro CBOWCTBA. | 2 1,2
OcCHOBHbBIE TAOJIUYHBIC HHTETPAIIBI.
93,94 [MpakTnueckoe 3anstue. HemocpencreenHoe | 4 Amp

UHTETrpUpOBaHue (PYHKITHHA.
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95 OmnpeneneHHbIl MHTETpall U €ro OCHOBHBIE | 2 1,2
CBOWCTBA.  BplunciieHue  ONpeaeIeHHbIX
uHTerpaioB  mo  ¢opmyne  Heiorona-
JletiOHu1IA.
96,97 [TpakTuueckoe 3aHATHE. Brruncienue | 4 .
OIpeJICJIEHHBIX HHTErPAJIOB. P
Tema 10.3 Ilonsitue 06 ompeneneHHOM WHTerpajie kKak | 4 4
TJIONIAJAN KPUBOJUHEHHON Tpaneuuu
98 [Ipaktuyeckoe 3anarue. ['‘eomerpuueckuii | 2 1,2
CMBICII OIIPEJICIIEHHOTO UHTErpaa. .
2np YMeTh: BBIYHMCIATH B MPOCTEUIINX CIydyasX IUIOIIAIU
[TpuMeHeHHe OIpeeIeHHOr0 HHTEerpaa JUIs
. C MCIOJIb30BAaHUEM OIPEIEIIEHHOTO MHTErpasia; MMETh
BBIUUCIICHUS IIJIOIIAIeH
MOHATHE O  NPUIOKEHUSIX ONPEIEICHHOr0 HHTErpaja
99 [Ipaktnyeckoe  3amstue.  [lpumokeHus | 2
K BBIYMCIICHUIO (PU3UYECKUX BEITHUUH
OIPEJICJIEHHOI0 HMHTErpana K BBIYHUCICHUIO 2np
(U3HYECKUX BEIIMUUH
Pa3nes 11 MuoxecTBa. Ji1eMeHThI TeOpUH rpagos 8 YMeTh onepupoBarh MOHATUAMHU: MHOXKECTBO, IIOJMHOXKECTBO, OIlEpaluu
Ha/Jl MHOXXECTBaMM; YMEHHE MCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar Ui ONUCaHMs peajbHbIX MPOLECCOB U SBJICHUN NPU PELICHUU
4 3aja4, B TOM YHCJI€ U3 JPYTUX yU4eOHbIX IPEIMETOB;
- YMeTb ONepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIM rpad, AepeBo, LMKI,
rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W OMHUCHIBATh rpadbl pa3IMIHBIMU
croco0amu; NCIIOIB30BaTh Tpadbl IPH PEHICHUH 3a/1a4
Tema 11.1 MuoxecTBa. Onepaniiy ¢ MHOKECTBaMU 4 2
100 ITonstue MHO>KECTBA. I[MTogmHOMXeCTBO. | 2 1,2
YMeThb onepupoBaTh NOHATHSIMH: MHOKECTBO,
Omneparuu ¢ MHOXKECTBaMH.
MTOJIMHOKECTBO, BBITIOJIHATE ONIEPAIlUH HaJ
101 [Ipaktnyeckoe  3amarue. Omnepammu c | 2
2np MHOECTBAMHU
MHOXecTBaMu. PellleHre NpuKIIaJHbIX 3a/1a4.
Tema 11.2 I'padsl 1 uX npUMeHEHUE. 4 2
102 [Tonarue rpada. Ces3ublii rpad, nepeso, | 2 YMETb ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad, 1,2
LMKII Ipad) Ha IIOCKOCTH. JEPeBo, UK, Tpad Ha TUIOCKOCTH; 3a/1aBaTh U
OIMCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU
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103 [IpakTueckoe 3aHSTHE. [Mpumenenue | 2 YMeTh UCTIOB30BaTh rpadbl MPU PEIICHUH 33729
rpadoB K PEIICHHIO 33]1a4. 2mp
Pa3znen 12 DneMeHTH KOMOMHATOPMKM, CTATHCTHKH | 24 8 OK 01
U TEOPUH BEPOSATHOCTEM OK 02
Tema 12.1 OcHOBHBIE OHATUS KOMOMHATOPUKH 6 2 OK 03
104,105 | Pa3menieHus, nepecTaHOBKU U COYCTAHHUS 4 OK 04 1,2
106 Bunom Herorona. Tpeyronbuuk [Tackais 2 OK 05
107 [IpakTrueckoe 3aHATHE. Pemenue | 2 2np OK 07
MIPHUKJIATHBIX KOMOMHATOPHBIX 3a71a4.
Tema 12.2 CobbITHE, BEPOSITHOCTh COOBITHS. 6
CrnoxeHre M YMHO)KEHUE BEPOSTHOCTEH
108 CoObiTHs, BUIbl coObITHH. Omepanuu Ham | 2 1
COOBITHSIMH. 3HaTh U YMETh: pelliaTh MPOCTEUIINE KOMOMHATOPHbIE
3ala4yd METOJIOM Iepebopa U € UCHOJIb30BaHHUEM
109 BepositHocTh coObiTus. Kitaccuueckoe u 2 M3BECTHBIX (POPMYJ; BBIUUCIATH B  MPOCTEHIIHX 1,2
CTaTHCTUYECKOE OMpeJIeNIeHNEe BEPOSTHOCTH. Clly4asiX  BEpOSTHOCTU  COOBITUH;  HUCHOJIb30BaTh
110 CrnoxeHue 1 yMHOXXEHHE BEPOSITHOCTEN. 2 NpUOOpETeHHBIC 3HAHHS W YMEHUS B TPAKTHYECKOU 1
Tema 12.3 BeposiTHOCTD B Ipo(heccHoHaNbHBIX 3a7a4ax | 2 2 NeSITEIbHOCTH U B TTOBCEIHEBHOM JKU3HM ISl aHAJIN3a
111 [IpakTrueckoe 3aHsaTue. Beranucinenue 2 o pCALHBIX YHCIOBBIX JAHHBIX, IIPEJACTABICHHBIX B 1,2
BEPOATHOCTEH COOBITHIA. p BUJEe TpaQUKOB M auarpamm, a TaKxke JUIs aHaau3a
Tema 12.4 JluckpeTHas ciydaliHas BEJIMYMHA, 3aKOH €€ 2 MH(OpMAIMH CTATHCTHIECKOTO Xapakrepa
pacrnipeneneHus
112 Bunel cinyuaiinbix BennuuH. JuckpeTHas 2 1
cilydaifHasi BEeIMYMHA, 3aKOH €€ pacIpeaeICHHs]
UucnoBbie XapaKTePUCTUKH TUCKPETHON
CIIy4ailHON BEJIMYUHBI.
Tema 12.5 3amaun MaTeMaTHYEeCKOH CTATUCTUKHU 2
113 Ilonsatue o 3amayax MaTeMaTHYECKOMN 2 1,2
CTaTUCTUKU. Bapuannonsslii psa. [loauron
9acTo ¥ ructorpamMma. CTaTHCTHICCKHE
XapaKTePUCTHKU psiJia HAOIIOJaeMbIX TaHHBIX.
Tema 12.6 CoctaBieHue TabauIl U AUarpaMM Ha MpakTuke| 4 4

20




114,115 | Ilpaktuueckoe 3anstue. [leppuunas oOpadotka 4 4np
CTaTUCTHYECKHX JaHHBIX. ['paduueckoe ux
npencrasienue. Haxoxnenue cpeqanx
XapaKTepUCTUK HAOJIIOJAEMBIX IaHHBIX.
Paznen 13 KoopanHaThl M BEeKTOPBI 10
3HaTh W yMETh: HUCIOJb30BaTh NPUOOPETEHHBbIE 3HAHUS U YMEHHS B
MPAKTUYECKOM NESITETBHOCTH M B TOBCETHEBHOM KU3HH IS UCCIIEIOBAHUS
4 (MOz#ENnMpOBaHMsI) HECIOXKHBIX HPAKTUUYECKUX CHUTyallud Ha OCHOBE
M3y4EHHBIX (POpMYIT M CBOUCTB (HUTyp, a TAKXKE JJIs BEIYMCICHUS 00BEeMOB
U IUIOIAAEH IIOBEPXHOCTEW IPOCTPAHCTBEHHBIX TN IPU pELICHUU
MPAKTUYECKUX 3a/1a4, UCMOJNb3YyS NpPU HEOOXOIUMOCTH CIPABOYHUKU M
BBIUUCIIUTEIIbHBIE YCTPOICTBA.
Tema 13.1 BekTopsl B mpocTpaHCcTBE. YTOI MEXKIY 2
BekTopamu. CKaJIsipHOE IPOU3BEJICHNE BEKTOPOB
116 BexTopsl, BeKTOpHbIE BETMYMHBL. Bubl 2 OK 02 1,2
BEKTOpOB. KoMIlsTaHapHbIE BEKTOPHI. OK 03
Paznoxenune BekTopa 1o tpem OK 04
HEKOMILIAaHAPHBIM BeKTOpaMm. JlelicTBUs Haj OK 07
BekTopamu. CKalsipHOE ITPOU3BEACHUE
3HaTh: NPE/ICTaBIECHUE O BEKTOPHBIX BEJIMYMHAX, BUbI
BEKTOPOB. YTOJI MEX/y BEKTOPaMH.
BEKTOPOB.
Tema 13.2 JlekapTOBBI KOOPJIMHATHI B TPOCTPAHCTBE 4 .
YMeTb: BBINONHATH I€HCTBUS HaJ BEKTOpAaMH HaXOJUT
117 [IpsimoyronbHas cucreMa KOOpAUHAT B 2 1,2
JUTMHY BEKTOpA, YrOJI MEXIy BEKTOPAMH, YTOJ MEX)
npoctpancTBe. KoopamHaTer BeKTOpa. . 1
. MPSIMOI U TUIOCKOCTBIO, YTOJI MEXKIY TIOCKOCTSIMH.
JleWicTBUS HaJl BEKTOPAMHU B KOOPJIMHATAX.
Wwmets moHsTHE 00 YpaBHEHHH TUIOCKOCTH
118 JlnunHa BexTopa. PacctosiHre Mexy IByMs 2 1,2

Toukamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Yros Mexay BEKTOpaMH. YTOJI MEXAY IPAMOM
U IIJIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTAMM.
YpaBHEHHE IIIOCKOCTH. [ 'eomeTprueckuit
CMBICII OIIPEIETUTEINS

2 X 2.

Tewma 13.3 I[IpakTUKO — OpUEHTUPOBAHHBIE 3a/1a4N Ha
KOOPJAMHATHOM IIJIOCKOCTH
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119,120 | IIpaktuyeckoe 3ansTue. Pemenne npukinaaueix 4
3aJ1a4 ¢ UCIOJIb30BaHNEM KOOPAUHAT U .
YMeTh:  BBINIONHATH JIGHCTBUS HAJl  BEKTOpaMH
BEKTOPOB. 4np
HaXOJUTh JUTMHY BEKTOPA, YIOJ MEXKIY BEKTOpaMu
Pa3nes 14 [IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 16 3HaTh U YMETh: pPaclo3HaBaTh Ha YepTekaxX U MOJEISIX IPOCTPAaHCTBEHHBI
(OpMBI;  COOTHOCHTH TpPEXMEpPHbIE OOBEKTHI C WX ONUCAHUSIMH
M300paKCHUSIMU;
ONMHUCHIBATh B3aUMHOE PACMOJOXKEHHUE TMPSAMBIX U  IUIOCKOCTEH |
MIPOCTPAHCTBE;
aQHAJIM3UPOBAThH B MPOCTEUIINX CIy4asiX B3aUMHOE PacroIOKeHUE 00bEKTO]
B IIPOCTPAHCTBE;
10 M300pakaTh OCHOBHBIC MHOTOTPAHHWKH W KPYTJIBIC TeEJa; BBITOJHAT]
YepTeXH M0 YCIOBUSIM 3a/1a4;
CTPOUTH MPOCTEUIITNE CEUCHHSI Ky0a, IPU3MBI, ITHPAMHUJIBI;
pemars MpoCTEHIINe CTepeOMETPUYECKHe 3aJaud Ha HaXOXKICHHU
F€OMETPUUYECKHUX BEIIUYUH;
WCIIOJIb30BAaTh MPH PEIICHUH CTEPEOMETPHUECKUX 3a]a4 IIaHUMETPUIECKU
(aKTBI 1 METOJIBI;
MIPOBOJUTH TOKA3aTEIbHbBIE PACCYKICHHS B XO/I€ PEILICHUS 3a/1au.
Tema 14.1 OcHOBHBIE TIOHATHS CTEPEOMETPHH. 4
Pacnonoxenne npsMbIX U INIOCKOCTEN
4
Jlornueckasi CTpyKTypa CTEPEOMETPHH. 2 3HaTh U YMETh: pacmo3HaBaTh Ha deprexax u mozens; OK 01 1,2
121 AKCHOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX. MIPOCTPAHCTBEHHBIE (OPMBI; COOTHOCUTH TpexmepHbl OK 03
B3anmHoe pacnonokeHue npsMbIX B 00BeKTBI C WX onucaHusmu, uzoOpaxenusmy OK 04
MIPOCTPAHCTBE. OMKCHIBATH B3aUMHOE pacmonoxkenne mpsmbeix 1 OK 07
122 [TapanneabHOCTh NPSIMOM U MJIOCKOCTH. 2 MJIOCKOCTE B TMPOCTPAHCTBE, aHAIM3UPOBATH 1,2
[TapanmienbHOCTh MIOCKOCTEH. MpPOCTEUIINX  CIydasX  B3aUMHOE  PaCIOJIOXKEHU
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123,124 | Ilpaktudeckoe 3anstue. [lapamuenenunenu | 4 O0BEKTOB B MPOCTPAHCTBE; pemaTh MPOCTEHIIN
ero aneMeHThl. CBOICTBA MapasuielienuIe/ia. . CTEPEOMETPUIECKHUE 3ama4n Ha  HaXOXJICHH
Terpasap u ero anementsl. [loctpoeHne P TeOMETPUYECKUX BEJIMYHMH; MCIIOIb30BaTh PU PELICHU]
CCUYCHUI. CTEPEOMETPUYECKUX 3a]ay INIAHUMETPHUUECKUE (PAKTHI 1

Tema 14.21lepneHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH | 6 METO/BL;

125 [TepnenqukynspHbIe npsMbie. | 2 MIPOBOJIUTH  JIOKA3aTEJIbHBIE PACCYXKIECHUS B  XOJ
[TeprieHAMKYASAPHOCTD NPSAMOUN U TIIIOCKOCTH. peLIeHHS 3a/1a4.

126 [lepnenuKkynsp ¥ HAKJIOHHASA K IJIOCKOCTH. | 2
Teopema 0 Tpex MNEpHEHAMKYISpax. YTIoll
MEX]Ty IPSIMOH U TUIOCKOCTBIO.

127 JIByrpaHHbIiI yrodL. VYron MEXTy | 2
IUIOCKOCTSIMHU. [TeprieH TUKYISIPHOCTD
IIJIOCKOCTEM.

Tema 14.3 Pemenne 3amau. Ilpsmbie u mmockocTd B | 6
MIPOCTPAHCTBE

128 [Ipaktrueckoe 3anstue. [lapannensHoe 2
npoektupoBanue. Mzoopaxenue Guryp B
crepeoMeTpun. OpTOroHaJIbHOE 2np
npoektupoBanue. [lmoniaas opToroHanbsHOM
MIPOEKIIHH.

129,130 | IIpakTuueckoe 3ansitue. Pemenne 4
CTEPEOMETPUUECKUX 3a]1a4 4mip
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Pa3nes 15 MHOrorpaHHMKHM M TeJIa BPallleHUsI 36 16 3HaTh U yMETh: paclO3HaBaTh HAa YEPTEKAX U MOJEISAX MPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX OIMCAHUSAMY,
M300paKEHUSIMU;
OIMCBIBATh B3aUMHOE PACIIOI0KEHHUE MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE;
aHAJIM3UPOBATh B IPOCTEHIINX CIyYasX B3aUMHOE PaclookKeHne 00bEKTOR
B [IPOCTPAHCTBE;
n300pakaTh OCHOBHbIE MHOT'OI'PaHHHMKH U KPYTJIble TeJa; BBIIOIHATh
YepTEeXHU 110 YCIOBUSM 3a/1ay;
CTPOUTH MpocTeine cedeHus Ky0a, IpU3Mbl, TUPaMU/IbL;
pelarh NpoCcTeMIlINe CTEPEOMETPUUECKHE 3a/1a4l Ha HaXOKICHHE
reOMETPUUECKUX BEIUYUH;
HCII0JIb30BATh IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a/1ay IIIaHUMETPUYECKH(
(bakThl U METO/IBI;
MIPOBOJUTH JTOKA3aTEIbHbIE PACCYKICHHS B XO/1€ PELLICHUS 3a/au.
Tema 15.1 Bepiuunsl, peOpa, rpaHd MHOTOTpaHHHUKA 2 OK 01
OK 02
131 MHuororpanssiii yroj. MHOTOrpaHHUKH. 2 WmeTp NOHATHE O MHOTOI'PAaHHOM YTJIE; OK 03 1,2
MHOTI'OI'paHHHKAaX, IPaBUJIbHBIX MHOTOTPAaHHUKOB OK 04
Tema 15.2 Ilpusma, ee coctapistouiue, ceueHue. [psamas | 2 3HaTh ONpeeNeHHs IPU3MBI, TPABUILHON MPU3MBI, OK 05
U IIpaBUJIbHAs IpU3Ma napajuiejienuIe a, NpaMoyrojbHoro nmapamienenumnena, OK 06
132 [Ipusma, BUABI TPU3M. DIIEMEHTHI IPU3MBI. 2 Ky0Oa, MUpaMuJIbl, TPaBUIIBHON MHpaMUbl, MpaBuibHOM| OK 07 1,2
CeueHnus B mpusMe. YCEUEHHOW nupamujbl. IMeTh MOHATHE O CEYEHUHU
Tema 15.3 Ilapannenenunen, kyo. Ceuenue xy0a, 2 MHOI'OTPaHHUKA. Y METb HaXOAUTh DJIEMEHTBI
napajuiejenunenia yYKa3aHHbIX MHOTOI'PaHHUKOB, IJIOIACH X
133 [Tapannenenunen u ero cBoiicta. Kyo. 2 MIOBEPXHOCTEN 1,2
Ceuenue napajjenenumnesaa, Kyoa.
Tema 15.4 Ilupamupa, ee cocTaBiIsAOLINE, CEUECHHUE. 4
IIpaBunpHas nupaMua. Y CcedeHHasi TUPAMHUIA
134 Ilupamuna u ee onemeHtsl. CeueHue 2 12
MTUPAMUJIBI.
135 Y cedeHnHas nupaMua. 2 1,2
Tema 15.5 bokoBast 1 1oJIHasi TOBEPXHOCTh IIPU3MBI, 6 4

IMUpaMu bl
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136 [Tnomans OOKOBOM M TOJIHOW MOBEPXHOCTU
npusMbl.  [lmomaap OOKOBOM W TOJMHOM
MMOBEPXHOCTU MUPAMUJIBI.

137,138 | [IpakTuueckoe 3aHSTHE. Boruncnenue 4np
ionaied MOBEPXHOCTEN MPU3M U MUPAMU]L.

Tema 15.6 Cummerpus B KyOe, mapaulelenuIee, 4

npusme, nupamuje. [Ipumeps! cummeTpuil B mpodeccun

139,140 | IlpakTuyeckoe 3aHsTHE. CummeTpust YMeTh pacro3HaBaTh CAMMETPHIO OTHOCUTEIILHO
OTHOCUTENIFHO TOYKH, MPSIMOH, IUIOCKOCTH. TOYKH, MPSIMOH, MJIOCKOCTH
CummeTrpust B KybOe, mapajuielierurene, 4mp

npusMme, nupamuge. CummeTpus B NpUPOE,
apXUTEKType, TEXHUKE, OBITY.

Tewma 15.7 Hunmunnp, ero cocrapistoniue. CedeHne
WIMHJIPA.

1,2

141 Huauaap wu  ero  osineMeHTel. CeueHue
mHIpa. Pa3BepTka nuiuaapa.

Tema 15.8 Konyc, ero cocrasisitoniue. CeueHne KoHyca

142 Konyc u ero snemenrtsl. CeueHne KOHYyca.
PasBeprka koHyca.

Tema 15.8 VYceuennslii koHyc. CedeHHE YCEYEHHOIO
KOHYcCa

143 VYceueHHbIN KOHYC, €ro 3yieMeHThl. CedueHue
YCEUEHHOTO KOHYca.

Tema 15.9 [llap u cdepa, ux ceueHus

144 | [ap u chepa, Ceuenus mapa u chepsl.

3HaTh ONpeIeICHUs IPSIMOTO KPYTroBOTO IIMIMHAPA,
KOHYCa, yCEYEHHOT0 KOHYca, Iapa, cgepbl. YMeThb

HaxXxoauTh UX DJICMCHTHI. HMeTh moHSITHE O Pa3BCPTKE

1 CCUCHMUAX.

1,2

1,2

1,2

Tema 15.10 Ilomstue 00 o0weme Tena. OTHOLIEHUE
00BEMOB TTOTO0OHBIX TENI

145 O6beM u ero usmepenue. O0veM Kyba u
IPSIMOYTOJIBHOTO napaiesenunesa.
OTtHOMIeHNEe 00HEMOB MTOJJOOHBIX TEIL.

146 OOBeM NpU3MBbl M IWIMHIPA.

147 O6beM nmupaMuibl U KOHYCA.
O0beM yceueHHOM MUpaMHJIbl U YCEUEHHOTO
KOHYCca.

3HaThb W yMETh: HCIONB30BATh MPUOOPETCHHBIE
3HAHMS U YMEHUS B MIPAKTUUECKON JACSITEILHOCTH U
B TOBCEAHEBHOM KU3HU I MCCIEIOBAaHUS
(MonenMpoBaHUsA)  HECIOXKHBIX  MPAKTUYECKUX
CUTyalliii Ha OCHOBE W3Y4YCHHBIX (QOpMYIT W
CBOMCTB (hUryp, a TakKe 115l BEBIYUCICHHUS] 00BEMOB
U TUIOHIaJIed TOBEPXHOCTEM MPOCTPAHCTBEHHBIX
TEJI TIPH PEUICHUH TTPAKTUYECKUX 3a]1a4, UCTIOIb3YS
pu HEOOXOMMOCTH CIIPaBOYHUKH u

1,2

1,2

1,2

1,2
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148 | O6wbem mapa. 2 BBIYHCIIUTEIbHBIE YCTPOICTBA.

Tewma 15.11 [Tnomany moBepXxHOCTEH TE 8

149, [Tnomank MOBEPXHOCTH IWIMHApPA, KOHYyca, | 6

150,151 | ycedyeHHOro KOHYCa

152 [Tnomans noBepxXHOCTH CEpBI, Mapa. 2

Tema 15.12 Pemenue 3amauy. MHororpaHHMKU W Tena | 4 4

BpaIleHus

153 [TpakTuueckoe 3ansarue. [Lnomann 2 2mp
MTOBEPXHOCTEH MHOTOTPAHHUKOB.

154 [IpakTnueckoe 3anstue. [lnomanu 2 2up
MTOBEPXHOCTEH TeJ BpaICHHUS.

Tema 15.13 KoMmOuHamu MHOTOTPaHHUKOB U TEJ 4 4

BpaieHus. ['eomerpuyeckne KOMOWHAIIUY HA IPAKTUKE

155 [Ipaktuueckoe 3anstue. KomObunauu 2 2mp
T€OMETPUUYECKUX Tell.

156 [Ipaktuueckoe 3ansitue. Mcnonb3zoBanue 2
KOMOMHAIMI MHOTOIPaHHUKOB U TEJ 2mp
BpAIICHUS B TPAKTUKO — OPUECHTUPOBAHHBIX
3a/1ayax.

1,2

Bcero

312312+ 8 K+ 10 CPO + 6 [TA)

Jl1s XapaKTepuCTUKU YPOBHSI OCBOEHMSI y4€OHOT0 MaTepHalia UCIOIb30BaHbl 0003HAYCHMUS:

1-
2-
3-

O3HAKOMUTENBbHBIN (y3HaBaHUE paHEee N3YUYEHHBIX 0OBEKTOB, CBOWCTB);
PEnpOAYKTUBHBIN (BBIIOJHEHHUE JIEATEIBHOCTH 110 00pa3ily, HHCTPYKIUHU WU IO PyKOBOJICTBOM);
NPOAYKTHBHBIN (IUIAaHUPOBAHKE M CAMOCTOSATEIBHOE BHIMIOIHEHUE JIEITEbHOCTH, pellieHne MPOoOIeMHBIX 3a/1a4).
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3 YCJOBUS PEAJIN3AIIAA YYEBHOM JUCIHUILINHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzanus yaeOHON AUCHUIUTMHBI TPEOyeT HATM4YKs yueOHOro KaOMHeTa MaTeMaTHKH.
O6opynoBanue y4eOHOT0 KaOUHETa:
- MOCAJI0YHBIE MECTA 110 KOJIMYECTBY O0yUArOIIUXCS;
- pabouee MeCTO IpenoIaBaress;
- KJIaCCHAsl JI0CKa;
- HarJBSITHBIC TTOCOOMS (TUTaKaThl, MAKEThl FEOMETPUUCCKUX HUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pyI0BaHHE.

3.2 MudopmanmoHHoe odecnieyeHne 00yueHust

OCHOBHBIE UICTOUHUKHU:
1 MonoTHukoBa, A. A. Maremartuka ajisl IOpUANYECKUX KOJUIEIKEN ;| yUeOHUK
/ A. A. MonotaukoBa. — Cankr-IletepOypr : Jlanb, 2020. — 496 c. — ISBN 978-5-
8114-4422-9. — TexkcT : aneKkTpoHHbIN // JIaHb : 2IeKTPOHHO-OMOINOTEYHAS] CHCTEMA.
— URL.: https://e.lanbook.com/book/131012 ). — Pexxum aocTyma: ajis aBTOpHS3.
IIOJI30BATEIICH.

JlomoHUTeIbHbIE HICTOYHUKH:
2 I'ycak, A.A. Maremaruka: mocobue-pernierurop : [12+] / A.A. I'ycak, I''M. I'ycak,
E.A. bpuunkoBa. — 2-¢ u3a., crep. — Munck : Tetpamut, 2018. — 720 c. : Tabm., rpad. — Pexxum
nocrymna: o nojanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : DIEKTPOHHBIN.

HNHTepHeT-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 U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JUCHUIIIMNHBI
KoHTpo/Ib M OlleHKA pe3yabTaTOB OCBOCHUS YU€OHOW JMCIUIUIUHBI OCYIIECTBISACTCS
IpenojiaBaTeseM B IPOLIECCE NMPOBEICHHUS CaMOCTOSTEIbHBIX pabOT, MUCbMEHHBIX OIPOCOB,
OPAaKTUYECKUX  3aHATHHA, TECTUPOBAHMs, a  TakXKe  BBIIOJHEHUS  OOy4YaroIIMMUCS

HHAWNBUAYAJIbHBIX Sa,I[aHI/Ifl, ITPOCKTOB, I/ICCJIG,HOBaHPlﬁ.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbI HW  MeETOJbI
KOHTPOJIA U OLIEHKH
pe3yJabTaToB 00y4eHHusI

B pesynbrare ocBoeHuss y4eOHON IUCHUIUIMHBI OO0ydYaroImIuncs
JIOJIKEH YMETb:

®  BBINOJHATH apudmMeTnyeckue IeHCTBUS HaJl YUCIaMH, coueTas
YCTHBIE U THUCHbMEHHBIE TPUEMbI; HAXOAUTH MPHUOIUKEHHbBIE
3HAQYCHHUS BEJIWYMH U TMOTPEUIHOCTH BBIYHUCICHUN; CpPaBHUBATH
YHCIIOBBIE BHIPAKEHUS;

® HAaxXOAWTh  3HAUEHHUS  KOpHS,  CTENeHW, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXEHUII HA OCHOBE OIpE/EIeHMUS,
UCMONB3Yysl NPU HEOOXOAMMOCTH HHCTPYMEHTAJbHbIE CPEJCTBA,

[I0JIb30BAThCS  NMPUOJMKEHHOM OIIEHKOM TMpU  MPaKTHYECKHX
pacuerax;
® BBIIOJHATH  IPeoOpa3oBaHUE  BBIPAKEHUN,  MPUMEHSA

(GbopMyJsibl, CBS3aHHBIE CO CBOMCTBAMHU CTEINEHEH, JIOrapu(pmoB,
TPUTOHOMETPHUUECKUX (PYHKIIHIA,

® UCHOJb30BATh TNPUOOPETEHHbIE 3HAHUS U  YMEHHS B
MPAaKTUYECKOU JCATENbHOCTH W IIOBCEAHEBHOM JKU3HU  JUIA
INPAKTUYECKUX pacdyeroB 1Mo (opmyrnaMm, BKIo4Yas QOpPMYJIbL,

coJiepaKaIme CTEIICHH, paauKasbl, J0rapuQmbl u
TPUTOHOMETpHUUECKHE (YHKIIMH, UCIOJB3Ysl NMPU HEOOXOIUMOCTH
CIPAaBOYHBIE MaTepHalbl W  IPOCTEHIINE  BBIYUCIUTEIbHBIC
YCTPOMCTBA;

e  BBIYKCIIATH 3HAYEHUS 110 3aJaHHOMY 3HAYEHUIO apryMEHTa IIpU
pa3INYHbIX crioco0ax 3afaHus QyHKINU;
e  ONpelensaTh OCHOBHBIE CBOWCTBA
WITIOCTPUPOBATh UX Ha rpadukax;

e cTpouTh rpaduMKHU MU3y4YEHHBIX (YHKIMHA, WUIIOCTPUPOBATH IO
rpaduky cBOICTBa 3JI€MEHTAPHBIX (YHKIIHII;

®  UCHOJB30BATh MOHATHE (YHKUMU Ui OMMCAHUS M aHajIHu3a
3aBUCUMOCTEN BEIUYMH;

®  1CNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHCAaHHUs C TIOMOINBIO (YHKIMH pa3IMYHbIX 3aBUCHUMOCTEH,
MpeJICTaBICHUS] UX TpapUUEeCKH, HHTEPIIPETAINH IPAPUKOB;

®  HaXOAWUTh MPOU3BOJHBIE FTTEMEHTAPHBIX (PYHKITHII;

®  UCHOJb30BATH NMPOU3BOAHYIO ISl IPOBEICHUS MPUOTMKEHHBIX
BBIYMCIICHUM, pelaTh 3aJadyd [PUKIAJHOIO Xapakrepa Ha

YHUCIOBBIX  (DYHKLUH,

Ouenka 3a  yCTHBIM
OTBET

Boibopounas mpoBepka
TeTpajien

OueHka 3a yCTHBIN OTBET

OneHka 3a BBIIOJTHEHHUE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

OreHKa 3a BBIOJHEHHE
JIOMAIITHETO 33 IaHHs
O1ieHKa 3a BBIIOJHEHHE
PAKTUYECKOH pabOThI
O1ieHKa 3a BBIIOJHEHHE
oOyuatoreit
CaMOCTOSTEILHOMI
paboTHI

O1ieHKa 3a BBINOJHEHHE
KOHTPOJIbHOUN pabOoThI

OneHKa 3a BBIIOJHEHUE

MPOBEPOYHONM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounasi  mpoBepka
TeTpaneu

OreHka 3a BBIMOJTHEHUE
oOyuatoreit
CaMOCTOSATEIIbHOM
paboThI

O1ieHka 3a yCTHBIN OTBET

O1eHKa 3a BBIIIOJIHCHUE
oOyyaroreit
CaMOCTOSITEIbHOM
paboTsl
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HaXO0X/IeHHE HauOOobIIEro 1 HAMMEHBIIETO 3HAUCHNUS;

® BBIYUCIATH B MPOCTEHIIMX CIHy4yasX IUIOMIAJd U OOBEMBI C
HCIIOJIb30BaHUEM OIPEICTICHHOTO HHTETPaIa;

® HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HM  JJIs
pelieHus 3aga4, B TOM YHUCJE COIHAIbHO-DKOHOMUYECKUX U
busnyecknx, Ha HaumOOJbIIME U HAaWMEHBbIINE 3HAYeHHUs, Ha
HAXO0XJICHUE CKOPOCTH B YCKOPEHUSI;

e pemiaTh palMOHANbHbBIE, MMOKa3aTeJbHbIE, JIOTapU(PpMUUECKHE,
TPUTOHOMETPUUECKUE YpaBHEHHS, CBOJASIIMECS K JUHEHHBIM H
KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

®  HCNONb30BaTh TpapUUecKHil METOJA pelIeHHUs YpaBHEHHH U
HEPABEHCTB;

e m300paxkaTh HAa  KOOPAWHATHOM  IJIOCKOCTH  PEIICHUs
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIByMs HEU3BECTHBIMU;

® COCTaBNSITh W  peuiaTb  ypaBHEHUS U HEPAaBEHCTBA,
CBSI3BIBAOIIME HEM3BECTHBIC BEJTMYUHBI B TCKCTOBBIX 33/1a9ax;

® HCNONb30BaTh MPUOOPETEHHbIE 3HAHUS HM  YMEHUS B
MPAKTUYECKOH JIEATENbHOCTH W TIOBCETHEBHOW KH3HU IS
MOCTPOCHUST W HWCCIICNOBAHUS TPOCTCHININX MaTeMaTHYCCKHX
MOJEeH;

e pemiath TNPOCTEHIIME KOMOWHATOPHBIC 3aqadd  METOAOM
nepedopa, a Tak)Ke C HCIIOIb30BAaHUEM U3BECTHBIX (OpMYyIT,

®  BBIYUCIATH B MPOCTEUIINX CIy4yasX BEPOSTHOCTU COOBITUM Ha
OCHOBE I10JICYETA YHUCIIA UCXOOB;

®  UCNONb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B
IIPaKTUYECKON JESITEIBHOCTU U ITOBCEJHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YMCIOBBIX JAHHBIX, IPECTABICHHBIX B BUJIE TPA(PUKOB U
auarpamm, a Takxke i1 aHajdu3a MH(QOpMalHuM CTaTUCTHYECKOIO
Xapakrepa;

® pacro3HaBaTh Ha 4YepTekaxX U MOJENAX MPOCTPAHCTBEHHBIC
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHl C WX OMHCAHUIMU,
HN300paKCHUSIMU;

®  OIUCHIBaTh B3aMMHOE PACIOJIOKEHUE NMPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE;

® aHANU3UPOBATh B  MIPOCTEHIINX
pacmnojiokeHue 00bEKTOB B POCTPAHCTBE;

cirydadax B3aMMHOC

L4 I/1306pa)KaTI> OCHOBHBIC MHOTOTPAaHHUKHW MW KpPYIJbLIC TCJIa,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHUAM 3a1a4,
L4 CTPOUTH HpOCTGfIIJ.IHC CCUCHUA Ky6a, IMPpU3MBI, ITUPAMUIBI;

e  pemark IJIaHUMETPUYECKHE 51 IpocTenIne
CTEPEOMETPUYECKHE 3a/aud Ha HAXO0XKJIEHHE T'€OMETPUUYECKHUX
BEJINYUH;

®  JCIOJIB30BaTh IIpU PEHICHUU
IJIAHUMETpUYECKHe (DaKThl M METOJIbI;

CTEepEOMETPUUECKHUX  3a/ad

O1eHKa 3a BBINIOJIHEHIE
JIOMAIITHETO 3aJaHus

Breibopounas  mpoBepka
TeTpajient
OneHKa 3a  TECTOBBIC
3aJJaHUs

OueHka 3a BBIIIOJHEHUAE
PAKTHIECKOH pabOThHI

OneHka 3a BbBIIIOJHEHHUE
MIPOBEPOYHOMN pabOTHI
OneHka 3a BbBIIIOJHEHHUE
KOHTPOJILHON paboThI
OneHka 3a BBIIIOJHEHHUE
MIPaKTU4YECKON pabOThI
OneHka 3a BBIIOJTHEHHUE
oOyyaroriei
CaMOCTOATEIBHON
paboThI

OneHka 3a BbBIIIOJHEHHUE
IPOBEPOYHOI PabOTHI

OueHka 3a BBIIOJHEHUE
PAKTUYECKOH pabOThI

Onenka 3a  yCTHBII
OTBET

OrneHka 3a BBINOJTHEHUE
oOyuaroei
CaMOCTOATEIIbHOMN
paboTHI

OneHka 3a TECTOBBIE
3aJaHMsI

Onenka 3a  yCTHBII
OTBET

Bribopounasi  mpoBepka
TeTpaneu

OrneHka 3a BBINOJTHEHUE
oOyuaroeit
CaMOCTOATEIIbHOMN
paboThI

Ouenka 3a  TECTOBbIE
3a/laHus

Onenka 3a yCTHBIN OTBET

OneHka 3a BBIIIOJIHEHUE
MPaKTUYECKOH pabOThI
OneHka 3a BBIIIOJHEHHUE
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® TIPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHHUS B XOJE PEIICHHS
3a7a4;

®  HCNONb30BaThb MPUOOPETEHHbIE 3HAHUS UM YMEHUS B
MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HHM  JJIs
ucciaeoBaHusl  (MOJACIMPOBAHUS) HECIOXKHBIX  IPAKTUYECKUX
CUTyalluii Ha OCHOBE M3y4YeHHBIX (OpPMYyI U CBOWCTB Quryp, a
TAaKk)KE€ BBIYHCICHUS OOBEMOB U IUJIOMIQJCH TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEN TMPH pPEIICHWH MPAKTUYECKUX 3ajad,
UCTIOJNB3YS TMPU HEOOXOJMMOCTHU CIPABOYHUKH U BBIYUCIUTEIHHBIC
YCTpOICTBA.

B pesynabTare ocBOeHHs Y4eOHOH JHCIUIUIMHBI OOYYaroIIUKCs
JIOJKEH 3HATh:

e 3HAYCHHE MATEMAaTHYCCKOW HAyKW JUIs peIIeHUs 3ajad,
BO3HHUKAIOIIUX B TEOPUHM M IMPAKTHKE, IIMUPOTY U B TO KE BpPEMS
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Iﬂ MATCMATHUYCCKUX MCETOO0B K
aHaAJIM3y M HCCIICOBAHUIO TPOIIECCOB M SIBICHUH B MPUPOJAE U
00I1IeCTBE;

® 3HAYCHHWE INPAKTHKH M BOINPOCOB, BO3HHUKAIOIIUX B CaMoOu
MaTeMaThKe Ui (OPMHPOBAHUS M PA3BUTHS MaTeMaTHYECKOM

HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCIA,  CO3JlaHus
MaTeMaTHYeCKOro  aHaJW3a, BO3HMKHOBEHHMS U pPa3BUTHUSA
rE€OMETPUH;

®  YHUBEpCAIbHBIM XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYEeCKHX
paccyXJIeHUl, UX MPUMEHUMOCTh BO BCEX 00ACTAX UYEIOBEUYECKOM
JIeSTCIIbHOCTH;

®  BEPOSITHOCTHBIN
OKPY’KaIOILIEr0 MUPA.

XapakTep Pa3IUYHbIX IIPOLIECCOB

oOyyarorei
CaMOCTOATEIIbHON
paboThl

OneHKa 3a  TECTOBBIC
3aJJaHUs

Breibopounas  mpoBepka
TeTpajient

OreHKa 3a BBIIIOJIHCHHE
oOyyaroriei
CaMOCTOSTEIbLHOMI
paboThl

O1ieHKa 3a BBIIIOJIHEHUE
MPAKTUYECKHUX padoT

OrneHka 3a BBITOJIHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

OrneHka 3a BBIIIOJHEHUE
oOyyaroriei
CaMOCTOSATEIILHON
paboTsl

OneHka 3a BBINOJHEHUE
IPAKTUYECKUX paboT
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