denepanbHOE rocy1apCTBEHHOE OFOKETHOE

00pa30BaTEeNbHOCYUPEKICHHUE BBICIIIETO 00pa30BaHuUs

«CapaTOBCKHUI TOCYTapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET UMEHH
I'arapuna 10.A.»

®dunuan penepaabHOro roCy1apCTBEHHOTO OI0)KETHOTO 00pa30BaTEILHOTO
yUpEKICHUS BBICIIETO 00pa3oBaHUsA
«CapaToBcKuii TOCyJapCTBEHHbIN TEXHUYECKUH YHUBEPCUTET UMEHU
I'arapuna FO.A.» B 1. IleTpoBcke

__YTBEPXJIAIO

%extop d;mmsaua CILTY
i 'HPI I"arapm{a\}() A.

PABOYASA ITPOT'PAMMA

I10 TMCIIUTLINHE
OV .11 «MaTemaTuka

CTICUATBHOCTH
13.02.07 «DnekTpocHabkeHHE (IT0 OTPACTIAM)»

Pabouasi nporpamMmma paccMoTpeHa

Ha 3aCEaHUH NMpeJAMETHON (UMKIOBOH) KOMUCCHH
obweobpasoatensubix, OI'CHO u EH aucuuniuy,
npo¢ecCUOHANBHBIX MOy IEH ClielHaibHOCTEN
COLMATLHO-3KOHOMHUYECKOI0 pOoQuIs

«14» uions 2023 roaa, nporokon Nel2

[lpencenarens [NLIK _‘/@ 27" /0.B. Mejsenenal

[TerpoBck 2023



Pabouass mporpamMma y4yeOHOW IuCUUIUIMHBI «Maremaruka» pa3paboTaHa B
cootBercTBUM ¢ TpedoBanusamu DPI'OC CIIO mo cnenmanbrocTn 13.02.07
«DnekTpocHaOkeHre (Mo OTpaciisiM)», YTBEPKIEHHOTO IMPHKa3oM MUHHUCTEPCTBA
obpazoBanmst u Hayku P®D ot 14.12.2017 r., Nel216 (pem. or 01.09.2022),
pekoMeHmamsaMu  MuHucTepcTBa npocBemieHuss P® mo peanuszanuu CpemaHEro
obmero oOpa3oBaHus B  Mpelnejax OCBOCHHMS 00pa30BaTEIbHOW MPOTPaMMBbl
cpennero mnpodeccuonanbHOoro obpaszoBanmst ot 01.03.2023 1. Ne 05-592 wm
NpUMEpPHON  TporpaMMoi  oO0IIeoOpa3oBaTeIbHOM  y4EOHOM  JAMCIHUTLIMHBI
«Marematuka» s OPOPECCHOHAIBHBIX  O0pa3oBaTENbHBIX  OpraHU3ALINA,
PEKOMEHJOBAHHBIX denepanbHbIM roCyJ1apCTBEHHBIM OIOKETHBIM
o0pa3oBaTeIbHBIM YUPEKICHUEM JOTIOJTHUTEIBHOTO 1po(heCCUOHATIBHOTO
oOpazoBanust «MHCTUTYT pa3Butus mnpodeccronanbHoro obpazoBanus» (OI'BOY
IO «MPIIO») B kadecTBEe MPUMEPHON MPOTPaMMbl JJISI PEANU3alU OCHOBHOM
npodeccruoHanbHON 00paszoBarenbHOM Mporpammel CITO Ha 6a3ze OCHOBHOTO 00IIETO
oOpa3oBaHus C MOTy4YeHHEM cpeaHero oomero oopazoanus (I[Iporokon Ne 14 ot 30
HOs10psa 2022 r.).

Pazpabotuuk: Mensenesa O.B. — npenogaBartesnb BbiclIed KBATU(PUKAITMOHHOM
kareropun @unmana CI'TY nmenu ['arapuna I0.A. B r. IleTpoBcke

PenieH3eHTHLI:
Buemnuit penensent: TepexoBa M.A. — npenosaBaTesnp BbICIIEN
KBIM(PUKALIMOHHOMN KaTEropuu [IpodeccuonabHO-IEAATOrMYECKOTO

koiuteka CI'TY umenn ['arapuna FO.A.



1. TACHOPT PABOYEN MMPOI'PAMMBI YYEBHOU
JUCHUILJIMHBI OY /.12 «MaTemaTHKa»

1.1. ObaacTh NpUMeHEHUsI POTPAMMBbI

Pabouas mporpamma y4eOHON AMCHUIUIMHBI «MaTteMaTuka» SIBISICTCS YacThIO
IporpaMMbl TIOATOTOBKM CHEUUAIHCTOB cpenHero 3BeHa (manee — IIIICC3) B
cootBeTcTBUH ¢ PI'OC CIIO mo cnenmansHoct 13.02.07 «OnexktpocHabxeHue (1o
OTPacCIIsIM)».

1.2. Mecto yueOHoii nucuuniauabl B ctpykrype IIIICC3
VYyeOnast nucuurimHa «MareMaTukay BXOAHUT B 00I11€00pa30BaTeNIbHBINA ITUKI
ITIICC3.

1.3. Ileaun u TpeboOBaHusI K pe3yJbTaTaM 0CBOECHUS AUCHUTITUHBI

Conepkanue mporpaMMbl yu4eOHOW MUCHUIUIMHBI «MaremaThuka» HampaBIeHO
Ha JIOCTUKEHUE CICIYIOMUX HeJIei:

— o0OecrieueHue CcHOPMUPOBAHHOCTH TPEJCTABICHUNA O  COIUAJIBHBIX,
KYJIBbTYPHBIX U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMATUKH;

—  obOecrieueHue CPOPMHUPOBAHHOCTH JIOTUYECKOTO, QJITOPUTMUYECKOTO U
MaTEeMaTHYECKOTO MBIIIICHHS;

— oOecrieyeHue CcHOPMUPOBAHHOCTH YMEHHM NPUMEHSATh IOIYYEHHBIE
3HAHMS TIPU PEIICHUH PA3IMYHBIX 33]1a4;

—  oOecrieueHre CcHOPMUPOBAHHOCTH IIPEACTABICHHMM O MaTeMaTHKE KakK
4acTH OOIEYeNIOBEYECKON KyIbTYPhl, YHUBEPCATHLHOM S3bIKE HAYKH, MMO3BOJISIOIIEM
OIMKCHIBATH U U3YUYaTh PEAIbHbBIC TIPOLIECCHI U SBJICHUS.

N3yyeHune MUCHIUIIIMHBI HAITPABICHO Ha (POPMUPOBAHKE OOIIUX KOMIIETEHITHI:

OK 01. Beibupars criocoObl pemeHus 3aaad npodhecCUuOHAIbHON eI TeTbHOCTH
MIPUMEHHUTEIIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA TOMCKAa, aHaau3a |
WHTEpHpeTanuu uHbopMaMu U UHPOPMAIMOHHBIC TEXHOJOTUHU JJI BBITOJTHCHUS
3aJ1a4 MPO(PECCUOHAILHOMN 1EATETbHOCTH.

OK 03. IInanmpoBaTh U peaqn30BBIBATH COOCTBEHHOE MPOQPECCHOHATBLHOE M
JMYHOCTHOE Pa3BUTHE, MPEAIPUHUMATENIBCKYIO IESTENIbHOCTh B MPOPECCHOHAIBHOM
chepe, HUCMONB30BaTh 3HAHUSA MO (PUHAHCOBOM TPAMOTHOCTH B Pa3IMYHbBIX
YKU3HEHHBIX CUTYalUsIX.

OK 04. D dexTrBHO B3aMOIEHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMAH/IE.

OK 05. OcymecTBiasiTh YCTHYHO M [HCbMEHHYK) KOMMYHHKAIMIO Ha
roCyJapCTBEHHOM si3bike Poccuiickoit denepanyi ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. I[IposBasATh rpakIaHCKO-NATPUOTUYECKYIO MO3UIIMIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHNE Ha OCHOBE TPAJUIIMOHHBIX O0IIEYEIOBEUECKUX LIEHHOCTEH, B
TOM YHCJIE C YYETOM TapMOHHU3ALMN MEXHAUMOHAIBHBIX W MEXKPEIUTHO3HBIX
OTHOLIECHH, TPUMEHSAThH CTaHIaPThl aHTUKOPPYILIMOHHOTO TOBEACHHS.

OK 07. ConelicTBOBaThH COXPAHECHUIO OKpYyXaronien Cpenpl,



pecypcocOepekeHnIo, MPUMEHSATh 3HaHWA 00 W3MEHEHHHM KIIMMAaTa, MPUHIIAIIBI
OepexIIMBOTro MPOU3BOACTBA, YH(PEKTUBHO 1EHCTBOBATH B UPE3BbIUAMHBIX CUTYAIIHSIX.

B pe3ynbraTe 0CBOGHUS JUCIUILIMHBI 00YYarOUINiiCs JOKEH 3HATh:

—  METOJIbI IOKAa3aTeIbCTB, AJITOPUTMBI PEILICHUS 33/1a4;

—  OmpelesieHHsl, aKCHOMBI W TEOPEeMbl, MPUMEHATh WX, MPOBOJIUTH
JTIOKa3aTeJIbHbIE PACCYXKICHHS B XOJ€E PELICHUS 3a/1ay;

— TOHATUS  CTENEeHb  4YMca, JIOrapudM  YHUCIA;  palUOHAJIBHBIE,
UppaloHaJIbHbIE, NOKa3aTeJbHbIE, CTETICHHBIE, jgorapudmuyeckue,
TPUTOHOMETPUUYECKNE YpPAaBHEHUS M HEPABEHCTBA, MX CHUCTEMbI, (yHKIUS,
HenpepbIBHAsT (PYHKLMS, NPOU3BOIHAs, MEPBOOOpa3Hasi, OMPEICIICHHBIM HMHTErpal;
panuoHanbHas ~ (QYHKUUS, TOKa3aTelbHas  (YHKUMs, CTelmeHHas  (yHKUu,
jorapupmMuyeckast GyHKIUs, TPUTOHOMETpUYECKHE PYHKIUU, OOpaTHbIE (DYHKIINH;

—  TIOHATHS TOYKa, TpsMasi, MIOCKOCTh, MPOCTPAHCTBO, ABYTPaHHBINA YTOIL,
CKPEIIMBAIOIINECS TPSMbIC, MapaUIeTbHOCTh M TMEPHEHIUKYISIPHOCTh MPSIMBIX U
IJIOCKOCTEH, Yrojl MEeXAYy MNPAMBIMU, YTOJd MEXAY MNPSAMON U IJIOCKOCTBIO, yTOJ
MEXIY IUIOCKOCTSMH, PACCTOSHHE OT TOYKH JO IIOCKOCTH, PACCTOSIHHME MEXKIY
OpSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHM; YMEHHE MCIOJb30BaTh MPHU PEIICHUU
3aJa4 M3y4yeHHblE (aKThl M TEOPEMBbl IJIAHUMETPUHU; MHOTOIPAHHUK, CEUCHHE
MHOTOTpaHHMKa, Ky0, mapajjielienunes, npusma, nupamMuaa, purypa u noBepxXHOCTb
BpallleHus, UWINHAP, KOHYC, map, cepa, cedeHus: (GUrypsl BpalleHusi, MIOCKOCTb,
Kacaromasics cdepbl, IWIMHAPA, KOHyca, IUIONIa[b IOBEPXHOCTH MUPaMHIbI,
NpU3MbI, KOHYyCa, MWIMHIpa, IUIOMAab cdepbl, o0beM Kyba, MPSAMOYTOJIBHOTO
napajuienenuneaa, NupaMusl, IPU3MBbl, [IWJIKH]PA, KOHYCa, 11apa;

—  TIOHSTHUS JABI)KEHHE B MPOCTPAHCTBE, MOOOHBIE PUTYpPHI B MPOCTPAHCTBE;
NpSIMOYTOJIbHAs CHCTEMa KOOPJAWHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPIWHATHI
BEKTOpa, CKAJIAPHOE MPOU3BEACHHUE, YroJl MEXKIy BEKTOpamMH, CyMMa BEKTOPOB,
POU3BEJIEHUE BEKTOpa Ha YUCIIO.

B pe3synbTaTe 0CBOCHUS AUCHUIUIMHBI 00YYarOIIUNICS T0KEH YMeTh:

—  BBINOJHATH BBIYUCICHUE 3HAYEHUH W MpeoOpa3oBaHUsI BBIPAXKEHUN CO
CTENEHSIMU U Jioraprupmamu, mpeodpa3zoBaHus JpOOHO-palMOHATBHBIX BhIPAKEHUN;

—  HaXOJUTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIIMH, UCIIONB3Ys CIIPABOYHbIE
MaTepHabl;

—  HCcCIenoBaTh B MPOCTEHIIMX CiydasX (YHKIMM Ha MOHOTOHHOCTD,
HaXOAUTh HauOOJbIINE U HAMMEHbIINE 3HAYCHUSI (PYHKIINA;

— cTpouTh rpaduUKd MHOTOWIEHOB C  KCHOJb30BAaHMEM  alapara
MaTEMaTHYECKOI 0 aHAJIN3a;

—  NPUMEHSTh NPOU3BOAHYIO IIPU PEIICHUH 33124 Ha JBUKCHUE;

— pemiatb MPaKTUKO-OPUEHTHPOBAHHBbIE 3aJayd Ha HauOonblIue U
HAaMMEHbIIIME 3HAUYEHNU S, HA HAXOXKJIEHUE MyTH, CKOPOCTH U YCKOPEHUS;

—  CcTpouTh TpauKyd HM3YyYEHHBIX (QYHKIMHA, HCHOJIb30BaTh TIpauKu IMpu
U3Y4YEHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPHU PELIECHUM 331a4 U3 JPYTUX y4eOHbIX
IPEIMETOB U 3a]1a4 U3 pealbHOMN )KU3HH,



—  BbIpaxkatb (JOPMYJIaMU 3aBUCUMOCTH MEXKY BETUUMHAMU;

—  peliath TEKCTOBBIE 33/1aud Pa3HBIX TUMOB (B TOM YHUCJE Ha MPOLEHTHI,
JIOJIA Y YacTH, Ha JIBMXKEHHE, padoTy, CTOUMOCTh TOBAapPOB M YCIYT, HAJOTH, 3aJa4u
13 00J1aCTU yIPaBJICHUS JINYHBIMU U CEMEHHBIMU (PHAHCAMMU);

—  COCTaBJISITh BBIPAXKECHUS, YPABHEHUs, HEPABEHCTBA U HX CHUCTEMBI IIO
YCIOBUIO  3aJladyd, HCCIENOBAaThb  MOJYYEHHOE  PEIICHUE U OLECHHUBATh
paBAONOA00HOCTh PE3yJIbTATOB;

—  OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

—  u300pakaTb MHOTOTPaHHUKHU M MOBEPXHOCTH BpAIIEHUS, UX CEYCHUS OT
PYKH, C MOMOILIBIKD YEPTEKHBIX HUHCTPYMEHTOB M AJIEKTPOHHBIX CPENICTB; YMEHUE
pacro3HaBaTb CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE pACIO3HABATH IIPABUJIBHBIC
MHOTOI'PaHHHUKH;

—  HaxoQuTh C TNOMOILIBIO M3YYEHHBIX (OPMYJ KOOPAUHATHI CEpPEIUHBI
OTpE3Ka, PACCTOSHUE MEXAY JBYMsI TOUKAMU;

—  BBIUMCIAATb T€OMETPUYECKUE BEJIMYMHBI (IJIMHA, YTOJI, IUIOIIA/lb, O0BEM,
IJIOLIAb TIOBEPXHOCTH ), UCIIONIb3Ys U3yUEHHbIE (DOPMYJIIBI U METO/IBI.

1.4. Koau4ecTBO 4acoB HA 0CBOEHHE MPOTrPaMMBbI IMCHHUIIJIHMHbI
MaxkcumanbpHON yueOHON Harpys3ku oOyuatomerocs — 340 gacoB, B TOM ymcIe:
00s3aTENIbHON ayJIMTOPHOM Y4YeOHOW Harpy3ku oOyuaromierocss 322 4acos;
IPOMEXKYTOUHAsl aTTeCcTalus 6 4acos,

KOHCYJIbTalMK 12 4yacos.



2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIHUIIINHBI

2.1. O0beM y4eOHO# TMCHMIIMHBI U BUbI Y4€0HOIi padoThl

Buj yueOHOM padoThI Obnem
4acoB

O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI 340

B TOM YHCIIE:

TEOpPETUIECKOE 00yUeHUe 191

MPAKTHYECKHUE 3aHATHUS, B TOM YHCIE B JOPME MPAKTUIECKON 131

HOJITOTOBKU

camocCTosITeNbHas paboTa 0

KOHCYJIbTallM1 12

IPOMEXKYTOUHAsl aTTecTanusi B (GopMme dK3aMeHa 6




2.2. TemaTH4ecKkuii IJIaH U coaepkanue yueoHou gucuumiuabl OY .11 «MaTemaTuka

HanmeHoBaHue pa3/iesioB Conep:xanue yueOHOro MaTepuaJa, jadboparopusie padtorsi i | O0béM B Koawbl YuebHo-
U TeM NMpaKkTHYeCKUE 3aHATHS, CAMOCTOSITEIbHAs padoTa yacax KOMIIETeHIUH, | MeToauYecKoe
00y4aouuxcs, Kypconasi padbora (IpoeKr) ¢dopmupoBanui | odecneyeHue
KOTOPBIX
crocoocTByeT
3J1eMEeHT
NPOrpaMmbl
1 2 3 4 5
PA3JIEJI 1. 12
INOBTOPEHUE KYPCA
MATEMATHUKHA
OCHOBHOW HIKO.JIbI
Tema 1.1. Conep:xaHue y4eGHOro MaTepuaJjia 2 OK 01 - OK 07 1,2,3
Heas u 3axauu ba3oBble 3HaHUS U YMEHHS TI0 MaTeMaTHKE B MPO(PECCHOHATBHON U
MaTeMaTUKHU NPH B TTIOBCETHCBHOH JICITEITLHOCTH.
OCBOEHHH
CIenHaIbHOCTH
Tema 1.2. IIpakTH4Yeckoe 3aHsATHE 2 OK 01 - OK 07 1,2, 3
Yucjia ¥ BEIYMCIEHUS. JleicTBUS HAJ TMOJOXKHUTEIBHBIMH M OTPHUIATEILHBIMU YHUCIIAMU,
Boipaxkenus u OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.
npeodpa3oBaHuA JeiicTBus co cTeneHsaMu, (GOpMyIIbl COKPAIIEHHOTO YMHOKEHHS.
Tema 1.3. IIpakTH4eckoe 3aHsATHE 2 OK 01 - OK 07 1,2, 3
IIpouenTtHbIe [TpocTeie MPOLIEHTHI, pa3Hble COCOO0BI MX BbIUKcIeHUS. CI0XKHBIC
BbIYMCJIEHUS MIPOIIECHTHI.
Tema 1.4. IIpakTHyeckoe 3aHsITHE 2 OK 01 - OK 07 1,2, 3

YpaBHeHus u
HEPaBEeHCTBA

JluneliHble, KBaJpaTHbIC, APOOHO-TMHEWHBIE YypaBHEHHUS U

HEpaBEHCTBA.




Tema 1.5. IIpakTuyeckoe 3aHsTHE 2 OK 01 - OK 07 1,2, 3
CucreMsbl ypaBHeHHI 1 CriocoObl  pemieHusi CHCTEM JIMHEHHBIX ypaBHeHHH. Perienue
HEPaBeHCTB CUCTEM HEJIMHENHBIX YPABHEHUM, CUCTEM HEPABEHCTB.
Tema 1.6. IIpakTHYeckoe 3aHsATHE 2 OK 01 - OK 07 1,2, 3
BxoaHoii KOHTPOJIBL Brruucinenuss um mpeoOpa3oBaHusl. YpaBHCHHS M HEPaBEHCTBA.
['eomeTpus Ha IIOCKOCTH.
PA3JIEJI 2. 30
MNPAMBIE N
IIVIOCKOCTU B
IMPOCTPAHCTBE
Tema 2.1. Coaep:xxanue y4eOHOro MaTepuasa 6 OK 01, OK 03, 1,2
OcHOBHBIE IOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE TOHATUSA (TOYKa, MpsMas, OK 04, OK 07
CcTepeoMeTPUH. MJIOCKOCTh, MPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
PacnoJsioxkenne npsimbix u | [lepecekaromiuecs, mapauienbHble U CKpEIIMBAIOIIUECS IPSMBIE.
IJIOCKOCTEH [Ipu3Hak W CBOWCTBO CKpeuuBarommxcs Mnpsmbix. OCHOBHbIE
IIPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Copeprxanue yueOHOro MaTepuasia 6 OK 01, OK 03, 1,2
IMapaniaejabHOCTH [TapamneneHble mpssMas W IUIOCKOCTb. Ompenenenue. Ilpusnak. OK 04, OK 07
NPSAMBIX, IPAMOii U CpoiictBa (c nmokazatenbcTBOM). [lapamienbHble  TUIOCKOCTH.
IUIOCKOCTH, MJiockocTell | Onpenenenue. Ilpusnak. CpoiictBa (C  JOKa3aTeIbCTBOM).
Terpasap u ero snementhl. [lapanmnenenunen M €ro 3JE€MEHTHI.
CaoiicTBa IIPOTUBOIIOJI0KHBIX rpaHeu 51 JaroHanen
napajuiesienunesa.
IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 03, 1,2
IToctpoenue ceuennii. Pemenne 3anau. OK 04, OK 07
Tema 2.3. ConeprkaHue yueOHOr0 MaTepuaja 6 OK 01, OK 03, 1,2
IlepnieHAUKYISAPHOCTH IlepnenaukynspHbIC IPSIMBIE. [TapannensHbIe MpsIMBIE, OK 04, OK 07

NPSIMbIX, PSIMOA U
IJIOCKOCTH, IJIOCKOCTEM

NEePIEeHIUKYISpHbIe K TUIOCKOCTH. [Ipu3HaK nmepneHAuKyIspHOCTH
NPAMOM U TIIOCKOCTH. JloKa3aTeabCTBO.




I[IpakTHyeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
[lepnenaukynsip u HawkioHHas. [lepneHAMKYISpHBIE IJIOCKOCTH. OK 04, OK 07
IIpu3Hak nepneHauKyJIPHOCTH IUIOCKOCTE!. [JokazarenbeTBo.
PaccrosiHus B mpoCTpaHCTBeE.
Tema 2.4. Conep:xxaHue y4eOHOT0 MaTepuaja 6 OK 01, OK 03, 1,2
Teopema o Tpex Teopema o Tpex neprneHauKyJapax. JlokazaTenabCcTBO. YTOI MEXKIY OK 04, OK 07
NepreHIuKyJIsipax HPSMOM U TIOCKOCTBIO. YTOJI MEX]Ty MJIOCKOCTSMHU.
Tema 2.5. IIpakTHYeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
Pemenne 3agau. [Ipsimble | PacnonoskeHne mpsMbIX M IUIOCKOCTEM B IPOCTPAHCTBE. OK 04, OK 07
U IJIOCKOCTH B [leprieHAUKYIAPHOCTh W MAPAIUIETBHOCTh MPSIMBIX M IUIOCKOCTEH.
NPOCTPAHCTBE CkperuBaronyecs npsmsle.
PA3EJ 3. 20
KOOPJANUHATHBI 1
BEKTOPBI
Tema 3.1. Copepxanue yueOHOro MaTepuasia 6 OK 02, OK 03, 1,2
JlekapToBbI JlexapToBbl KOOpAMHATBHI B IIpocTpaHCcTBe. lIpocreimue 3anayu B OK 04, OK 07
KOOP/ANHATHI B KoopanHaTax. PaccrosHMe MexIy AByMs TOYKaMH, KOOPAMHATHI
MPOCTPAHCTBeE. CepeIMHbI OTPe3Ka.
Paccrosinue mexny IIpakTHyeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
ABYMS TOYKAMM. JlexapToBbl KOOpAMHATHI B npocTpaHcTBe. [IpocTeiimue 3agaun B OK 04, OK 07
Koopaunartsl cepeauHbl KoopanHaTax. PaccrosHue MeXIy JBYMs TOYKaMH, KOOPIHHATHI
oTpe3Ka CepeIMHBI OTpe3Ka.
Tema 3.2. Copaepxxanue yueOHOro MaTepuaa 8 OK 02, OK 03, 1,2
BekTopsbl B Bextopsl B mpoctpaHcTBe. ClOXKEHHME W BBIYUTAHUE BEKTOPOB. OK 04, OK 07
NPOCTPAHCTBE. YT0J1 YMHOXeHHe BekTopa Ha uucio. KoMiulaHapHble BEKTOPBI.
MeK/1y BEKTOpPaMH. CkansipHOE MTPOU3BEICHAE BEKTOPOB.
CraasipHoe I[IpakTHYeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
Npou3BeleHue BEKTOPOB Pa3noxeHne BekTOpa IO TpPEM HEKOMIUIAHAPHBIM BEKTOPaM. OK 04, OK 07

KOOpI[I/IHaTBI BCKTOpA, CKAJKIPHOC TMPOU3BCACHUC BCKTOPOB B




KOOPJMHATAX, YTrOJ MEXKJy BEKTOpaMH, yrojl MEXIy IpsIMOM U
IUIOCKOCTBIO, YTOJI MEKY IIJIOCKOCTSAMU. Y paBHEHUE IUIOCKOCTH.

Tema 3.3. I[IpakTHyeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
Pemenue 3axau. JlekapToBbl ~ KOOpAMHATBI B  IIPOCTPaHCTBE. BekTopel B OK 04, OK 07
KoopauHatsel u npoctpancTBe. ClOXKEHHE W BBIYUTAHHWE BEKTOPOB. YMHOXECHHE
BEKTOPBI BekTopa Ha uucino. Kowmruianapuele BekTopbl. CkamsipHOe
NPOM3BEACHUE BEKTOPOB. PasjokeHue BeKTOpa 1O TpeM
HEKOMILJIaHAPHBIM BekTopaM. [IpocTelinue 3a1aun B KOOpIUHATAX.
KoopauHaTel BEeKTOpa, PacCTOSHUE MEXIY TOYKAMHU, KOOPIAHHATHI
Cepe/IMHbI  OTPE3Ka, CKaJSIPHOE TIPOM3BEICHUE BEKTOPOB B
KOOPJAWHATAX, YroJ MEXKIy BEKTOPAMH, YIOJ MEXAy NpsSAMOi U
TUIOCKOCTBIO, YTOJI MEXTy TUIOCKOCTSIMHU.
PA3JIEJI 4. 60
OCHOBBI
TPUTOHOMETPHUMN.
TPUT'OHOMETPHUYEC-
KHWE ®YHKIIUN
Tema 4.1. ConeprkaHue yueOHOr0 MaTepuaja 6 OK 01 — OK 07 1,2,3
Tpuronomerpuyeckue Pagnannas mepa yria. IIoBopoT TOUKH BOKpYT Hadaja KOOPAWHAT.
¢yHKIMn 3HaKM CHHYyCa, KOCHHYCa, TAHT€HCAa W KOTAHTEHCa IO YETBEPTSM.
NMPOU3BOJBHOIO YIJIa, 3aBHCUMOCTBH MEXIYy CHHYCOM, KOCHHYCOM, TAHTE€HCOM U
yuciaa. Paguannas u KOTaHI€HCOM OJIHOro M Toro e yrna. OmpejeneHue CHUHYca,
rpaaycHasi Mmepa yrJia KOCHHYCa, TAHT'€HCA U KOTaHIeHCa.
Tema 4.2. Conep:xxanue y4eOHOro MmaTepuajia 6 OK 01 - OK 07 1,2, 3
OcHoBHbBIE Tpuronomerpudeckne ToxzaecTBa. CHHYC, KOCHHYC, TaHTCHC W
TPUTOHOMETPHYECKHE KOTaHTeHC yIriIoB o ©u - o DopMynsl  NpHUBEICHUS.
TOXKIECTBA. Tpuronomerpudeckne ToxzaecTBa. CHHYC, KOCHHYC, TaHTCHC W
®opMmyJabl IpUBeIeHUS KOTAHT'€HC YTJIOB O U - 0. DOPMYITBI IPUBEICHHUSI.
Tema 4.3. Conep:xaHue y4eGHOro MaTepuaja 6 OK 01 —OK 07 1,2,3




Cunyc, KocuHyc,
TaHTeHC CYyMMBbI U
Pa3HOCTH JBYX YIJIOB.
CuHyc 1 KOCHHYC
JABOMHOIO yrJia.
DopMy.Jibl IOJTOBUHHOTO

Cymma u pasHocTh cuHycoB. CymMma M pa3HOCTb KOCHUHYCOB.
Cunyc u KOcuHYC ABOHHOrO yria. @opMyJsbl MOJIOBUHHOTO yTJa.
[IpeoOpa3oBanusi CyMMBl TPUTOHOMETpUYECKHUX (yHKIMA B
MPOU3BEICHUE W  MPOU3BEICHUS B CyMMy. BeIpaxeHue
TPUTOHOMETPUYECKUX (QYHKIUHA Yepe3 TAHIeHC MOJOBUHHOTO
apryMeHTa.

yria [TpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.
IIpakTuyeckoe 3aHsTHE OK 01 - OK 07 1,2, 3
[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.
Tema 4.4. Conep:xanue y4eOHOro MaTepuaja OK 01 - OK 07 1,2,3
DyHKUMHU, UX CBOHCTBA. Ob6nacte ompeneiaeHuss W MHOXECTBO 3HaYeHUH (DyHKUHUH.
Cnoco0bl 3a1aHus YETHOCTD, HEUETHOCTD,
$yHkumii nepuoAnYHOCTh PyHKIUNA. CriocoObl 3a1aHus PYHKITHIA.
IIpakTuyeckoe 3aHsiTHE OK 01 - OK 07 1,2, 3
O6sacTe ompeneiaeHuss W MHOXKECTBO 3HAYeHUH (PyHKUHUH.
UETHOCTh, HEUYETHOCTh, MNEPUOAUYHOCTh (PyHKIUH. CrocoObl
3aJaHus QYHKIIHI.
Tema 4.5. Conep:xxanue yueOHOro MaTepuasa OK 01 - OK 07 1,2,3
Tpuronomerpunueckue Ob6nacth onpeeaeHus u MHO€ECTBO 3HAYEHUU
(pynkuum, ux cpoiicrea TPUTOHOMETPUYECKUX GyHKLIHUH. YerHOCTb, HEYETHOCTD,
U rpaduku MEPUOTUYHOCTh TPUTOHOMETPUUECKUX (DYHKITHI.
Tema 4.6. IIpakTHyeckoe 3aHsiTHE OK 01 - OK 07 1,2,3
IIpeoOpa3oBanue CixaTtue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUUYECKUX (PYHKITHH.
rpagpuxos [Ipeo6pa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHA.
TPUTOHOMETPHYECKHX
pyHxumin
Tema 4.7. Conep:xxanue y4eOHOro MmaTepuajia OK 01 - OK 07 1,2,3
OopaTHbie OGpatHble TpuroHomerpuueckue GyHkIuM. WX CBoWcTBa u
TPUTOHOMETPHYECKH e rpadukH.

GyHkunu




Tema 4.8. Copep:xkaHue y4eOHOro MaTepuaJja 8 OK 01 —OK 07 1,2,3
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a,
YPaBHEHHUSA H ctg x =a.
HepaBeHCTBa
IIpakTHYeckoe 3aHsATHE 2 OK 01 - OK 07 1,2, 3
PenieHne TpPUrOHOMETPUYECKMX YPAaBHEHUN OCHOBHBIX THUIIOB:
IIPOCTEHIINE TPUTOHOMETPUYECKUE YPABHEHHUs, CBOIALIMECS K
KBaJpaTHbIM,  pELIAaeMble  pa3JIO)KEHUEM Ha  MHOXHTEIH,
OJIHOPOJHBIE.
[Ipocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA.
Tema 4.9. Coaep:xxanue y4eOHOro MaTepuaa 6 OK 01 - OK 07 1,2,3
Cucrembl CucreMsl IPOCTENIINX TPUTOHOMETPUUYECKUX YPABHEHUM.
TPHTOHOMETPHYECKUX
yYpaBHeHHH
Tema 4.10. IIpakTuyeckoe 3aHsiTHE 2 OK 01 - OK 07 1,2,3
Pemenue 3agau. [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHU. Pemenue
OcHoBBI TPUTOHOMETPUYECKUX YpPaBHEHUN M HEPABEHCTB B TOM 4YHCIIE C
TPHTOHOMETPHH. UCIOJIb30BAaHUEM CBOMCTB (DyHKIIMH.
Tpuronomerpuyeckue
pyHxuun
PA3JIEJI 5. 10
KOMIIJIEKCHBIE
YUCJIA
Tema S.1. Conep:xxaHnue y4ueOHOro MaTepuaja 7 OK 01 — OK 07 1,2
KommiexkcHble yncia ITonsiTue xommiekcHoro uyucia. ConpspKeHHbIE KOMIUIEKCHBIE
quciia, MOyJIb U apryMEHT KOMILIeKcHoro uucia. dopma 3anucu
KOMIUIEKCHOTO 4YHclla (F€OMETpHuYecKas, TpPUTOHOMETPUUECKAS,
anreOpanyeckas).
IIpakTHYeckoe 3aHsATHE 1 OK 01 - OK 07 1,2

Apudmerrueckue AeMCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMHU.




Tema 5.2. I[IpakTHyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2
IIpumenenue BreimonHeHNEe pacyeToB € MOMOIIBI0  KOMIUICKCHBIX — YHCET.
KOMILJIEKCHBIX YHCeJI [TpumepsI UCTIONIB30BAHUS KOMITJICKCHBIX YHCE.
PA3JIEJI 6. 38
IMPOU3BOJHASA
®OYHKINUU, EE
INPUMEHEHMUE
Tema 6.1. ConeprkaHue yuedOHOro MaTepuaja 2 OK 01 —OK 07 1,2,3
IMonsTHE MPOU3BOIHOIA. OnpeneneHne 4YHUCIOBOW IOCIIEIOBATEILHOCTH W CHOCOOBI  e¢
@opMyJibl 4 IPABUJIA 3aJjaHusl. CaoiicTBa YHCIIOBBIX TIOCIII0BATEIHHOCTEH.
nuddepenunpoBanus Omnpenenenue npejena nocienoBaTenbHocTh. [lpenen pyHkum Ha
o6eckoneynoctu. Ilpegen dynkmun B Touke. [Ipupamienue
aprymenrta. [Ipupamenue GpyHKIuU. AITOpUTM
OTBICKAHUS TPOU3BOTHOM.
IIpakTuyeckoe 3aHsiTHE 2 OK 01 - OK 07 1,2, 3
Breruancnenue MpeJIeIIoB TIOCTIEI0BATEIbHOCTEH. 3amaum,
NPUBOJANINE K  TMOHATHIO  TpoW3BOAHOH.  OmpenencHue
IIPOU3BOAHOM.
Tema 6.2. Conep:xxanue y4eOHOro MaTepuasa 4 OK 01 - OK 07 1,2, 3
IIpousBoaHbIie CyMMBI, ®opmynsl auddepenunponanus. [Ipasuna guddepeHunpoBanms.
pa3HocTH, IIpakTHyeckoe 3aHsiTHE 2 OK 01 - OK 07 1,2,3
NPOU3BeIeHUSs, dopmynsl guddepennmnponanus. [IpaBuna quddepeHmpoBaHus.
YaCTHOI0
Tema 6.3. Conep:xxaHnue y4ueOHOro MaTepuaja 4 OK 01 — OK 07 1,2,3
IIpousBoanbie Omnpenenenue CIIOKHOU GyHKIIH. [TpousBogHas
TPUTOHOMETPUYECKUX TpUroHOMeTpruecKux GyHKIwi. [Ipons3BoHas CIIOKHON (YHKITHH.
¢ynxuuii. [IponzBognas IIpakTH4eckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3

CJI0KHOM (DYHKIIUH

Onpenenenne CII0KHOM byHKIHH. [IpousBogHas

TpuroHoMeTpudeckux GyHkuui. [Ipon3BoaHas clnoxHON GHyHKIINUH.




Tema 6.4. Conep:xanue y4eOHOro MaTepuajia OK 01 - OK 07 1,2,3
Ilousitue o [Tonsatue HempepbiBHOW ¢yHKuuu. CBoOMCTBAa HENpPEPHIBHOU
HeNpepbIBHOCTH byHKIMN. Cas3b MEXIY HENPEPHIBHOCTHIO U
¢pynkuun. Merton TG hepeHIPyeMOCThI0 (YHKIIMU B TOUKE.
HHTEPBAJIOB IIpakTHYeckoe 3aHsATHE OK 01 - OK 07 1,2,3
ANTOpPUTM pellIeHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB.
Tema 6.5. ConeprkaHue yueOHOro MaTepuaja OK 01 —OK 07 1,2,3
I'eomeTpuueckuii u I'eomeTpryeckuii  CMBICT NIPOU3BOJHON (YHKIMU — YIJIOBOM
(¢usnyeckuii cMbICI KOX(Q(UIIMEHT KacaTeNIbHOH K Trpaduky QYHKIHH B TOYKE.
NMPOU3BOIHOM YpaBHeHHE KacaTeabHOU K rpaduky GyHKINM.
I[IpakTnyeckoe 3aHsTHE OK 01 - OK 07 1,2,3
ANTOPUTM COCTaBJICHHUS YpaBHEHHsS KacaTeNbHOH K Tpaduky
bynkun y=f(x).
Tema 6.6. IIpakTuyeckoe 3aHsiTHE OK 01 - OK 07 1,2,3
Du3n4ecKuil CMbIC dusnyecknii (MEXaHUYECKU) CMBICI TPOU3BOJHON — MTHOBEHHAs
NPOU3BOIHOM B CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t).
npogeccuoHAJIbHBIX
3ajavyax
Tema 6.7. Conep:xxanue y4eOHOro MaTepuasa OK 01 - OK 07 1,2, 3
MoHOTOHHOCTH BozpacTtanue u yOpiBaHue (yHKIMH, COOTBETCTBUE BO3PACTAHUS U
¢pyuxknun. Toukn yObIBaHUsl (QYHKIUHM 3HAKYy Mpous3BoaHON. [ToHsiTHe mpou3BogHON
IKCTpeMyMa BBICILIETO TMOpPSAJKa, COOTBETCTBHE 3HAKa BTOPOH MPOU3BOAHON
BBIIYKJIOCTH (BOTHYTOCTM) (QYHKIMH Ha oTpe3ke. [lonsTue
aCUMITOTHI, CHocoObl uX omnpeneieHus. JpoOHo-IMHeNHHas
byHKIHS.
IIpakTH4eckoe 3aHsATHE OK 01 - OK 07 1,2, 3
3ajauyd Ha MaKCHUMyM M MHHHUMYM. AJTOPUTM HCCIIEIOBaHU
(GYHKIMH U TIOCTPOCHUS €€ TpaduKa ¢ MOMOIIBIO TPOU3BOIHOM.
Tema 6.8. Conep:xxaHue y4eOHOT0 MaTepHuaja OK 01 — OK 07 1,2,3




HccnenoBanue HccnenoBanne (QyHKIMM HAa MOHOTOHHOCTH U IOCTPOCHHE
(pyHkuuii 1 nocrpoenne rpaduKoB.
rpapuxkoB IIpakTuyeckoe 3aHsTHE 2 OK 01 - OK 07 1,23
UccnenoBanne GyHKIMM HAa MOHOTOHHOCTh U MOCTPOSHHUE
rpaduKoB.
Tema 6.9. Conep:xxaHue y4eOHOT0 MaTepuaja 2 OK 01 - OK 07 1,2, 3
Hauboabee n Haxoxnenne HanOOJBIIEro M HAMMEHBIIETO 3HAYeHUH (PyHKIH,
HaHMeHbIIee 3HAaYeHUs! MOCTPOCHHE TPAPUKOB MHOTOWICHOB C MCITOJB30BAaHUEM armapara
(pyHKuMn MaTEeMaTUYECKOT0 aHAIU3a.
Tema 6.10. IIpakTnyeckoe 3aHsTHE 2 OK 01 - OK 07 1,2,3
Pemrenne 3agau. @opmynsl u  mnpaBuwia auddepenuupoBanus. Mccrnenoanue
IIpousBoanasi pynkuuu, | GyHKIUN C MOMOIIBIO MTPou3BoIHON. Hanbomblinee 1 HauMeHblee
ee IpUMEeHeHue 3HaYeHUS (PYHKIIHH.
PA3JIEJ 7. 36
MHOI'OT'PAHHUKH
N TEJIA BPAIIEHU ST
Tema 7.1. Conep:xxanue y4eOHOro MaTepuasia 2 OK 01 - OK 07 1,2
Bepumiunsl, pedpa, [TonsTne MHOrOrpanHuka. Ero anemMeHTsl: BeplInHbl, pedpa, rpaHH.
rPaHN MHOTOTPAHHHMKA Huaronans. Ceuenrie. BoImykiible 1 HEBBIMYKIIbIE MHOTOTPAaHHUKHU.
Tema 7.2. Conep:xxanue y4eOHOro MaTepuaja 2 OK 01 - OK 07 1,2
IIpusma, ee [Tonsrtue nmpusmel. Ee ocHoBanus u 60okoBble rpaHu. BoicoTa
cocraBJjgmonue, npusMsl. [Ipsamas n HakitonHas npusma. [IpaBuneHas npusma. Ee
ceyenue. [lpsamas n CEYEHUE.
NpaBUJIbHAS MPU3MBI
Tema 7.3. Conep:xxanue y4eOHOro MmaTepuajia 2 OK 01 - OK 07 1,2
IMapanaeaenunen, Kyo. [Tapamnenenunen, cBOWCTBA NPSAMOYIOJIBHOTO NapasuleeNUIea,
Ceuenue Ky0a, ky0. Ceuenue ky0a, mapasuienenure/a.
napaJjiesenuinena
Tema 7.4. Conep:xxaHue y4eOHOT0 MaTepuaja 2 OK 01 — OK 07 1,2




ITupamuna, ee
coCTaBJIAIOIIHE,
ceuenue. IlpaBunbHas
nupaMuaa. Yce4yeHHas

[Mupamunga u ee anementhl. Ceuenue nupamunbl. [IpaBunbHas
npamMua. Y Ce4eHHas MMPaMUIa.

nupamMmaa
Tema 7.5. Conep:xxaHue y4eOHOT0 MaTepuaja OK 01 — OK 07 1,2
BoxoBasi u mosiHas [Tnomans 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBL.
NMOBEPXHOCTh NMPHU3MBI,
NUPAMHUIbI
Tema 7.6. Conep:xanue y4eOHOro MaTepuaja OK 01 - OK 07 1,2
Cummerpus B KyoOe, CuMMeTpusi OTHOCHUTEIBHO TOUKH, MPSMOIA, IJIOCKOCTH.
napaJJjeJjenurnesie, Cummetpus B KyOe, mapasienenurneie, npu3Me, mupaMuse.
npu3me, NUpaMuje
Tema 7.7. IIpakTunyeckoe 3ansiTue OK 01 - OK 07 1,2
IIpaBuiabHbIe [TonsTe mpaBWIBHOIO MHOTrOrpaHHuKa. CBOHCTBa MNpPaBUIIBHBIX
MHOTOTPAHHUKH, UX MHOTOTPaHHUKOB.
CBONCTBA
Tema 7.8. Conep:xxanue yueOHOro MaTepuasa OK 01 - OK 07 1,2
Hunaunap, ero [Mwinuap u ero snemeHthl. CeueHue LMIMHApa (HapayjienbHOE
cocTaBJIsIIOIME. OCHOBaHUIO U ocH). PazBepTka nuinHapa.
Ceyenne muIMHApA
Tema 7.9. Conep:kanue yueOHOro marepuaJja OK 01 - OK 07 1,2
YceueHHbI KOHYC. VYceuennsrii koHyc. Ero oOpasytomas u BwicoTa. CedeHue
CeyeHue yce4eHHOT O YCEUEHHOT0 KOHYCa.
KOHYCa
Tema 7.10. Conep:xxanue y4eOHOro MmaTepuajia OK 01 - OK 07 1,2
Ilap u cepa, ux [lap u cdepa. B3aumuoe pacrnosnoxeHue cepbl U IITOCKOCTH.
ceyeHus Ceuenue mapa, cepsl.
Tema 7.11. Conep:xxaHue y4eOHOT0 MaTepHuaja OK 01 — OK 07 1,2




IMousiTie 06 00BLeMe
Tesia. OTHOLIEHHME

[Tonsitne 00 oObeme Tena. OObeM Kyba U TPSIMOYTOJIBLHOTO
napaenenunena. O6beM NpU3Mbl U HUIHHIPA.

00HEMOB NMOJ00HBIX TeJl IIpakTHyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2
OtHoueHue 00BEMOB MOAOOHBIX Tell. ['eomMeTpuyecKuil CMbICH
onpeaenuTens 3-ro nopsjaka.
Tema 7.12. Conep:xxaHue y4eOHOT0 MaTepuaja 2 OK 01 — OK 07 1,2
O0beMbl M IJIOIIATH O6bembl  mupamuasl U  KoHyca. OO0bem mmapa. [lmomanu
NMOBEpPXHOCTEN Tes MMOBEPXHOCTEN TeJ.
Tema 7.13. IIpakTHYeckoe 3aHsATHE 4 OK 01 - OK 07 1,2
KomonHanuu KoMOuHamu reoMmeTpuaecKux Tei.
MHOTOTPAHHUKOB U TeJl
BpalleHHs
Tema 7.14. IIpakTuyeckoe 3aHsATHE 4 OK 01 - OK 07 1,2
I'eomeTpuueckue Ucnonp3oBanre KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAILCHUS B
KOMOMHAIINU HA MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7a4ax
NMpaKTHKe
Tema 7.15. IIpakTH4eckoe 3aHsATHE 2 OK 01 - OK 07 1,2
Pemenue 3agau. OO0beMbl ¥ TUIOMIATM TOBEPXHOCTH MHOTOTPAHHUKOB U TeN
MHoOrorpaHHUKHM M Tejla | BpalllCHUS.
BpallleHus
PA3EJI 8. 10
IMEPBOOBPA3HAS
®OYHKIINU, EE
INPUMEHEHMUE
Tema 8.1. Conep:xxanue y4eOHOro MmaTepuajia 2 OK 01 - OK 07 1,2, 3
IlepBooOpa3znas 3amaya O BOCCTAHOBJICHHHM 3aKOHAa JIBIDKEHUS IO HW3BECTHOM

¢pynxuumu. IlpaBuiaa
HAXO0KICHUS
NMepBooOPa3HBIX

CKOPOCTH. Ilousatue HHTCTPUPOBAHUA. O3HakOMJIEHHE C OHITHEM
WHTErpasia W TmepBooOpazHor misia dyHkuuu y=f(x). Tabmuima
dopMy Ui HaXOXICHHUS TEpBOOOpa3HBIX. M3ydeHue mpaBuiia




BBIUUCIICHUST — mepBooOpa3Hoil. Pemenue 3amay  Ha  CBS3b
NepBOOOPA3HON U ee MPOU3BOJHOM, BBHIYHCICHUE MEPBOOOpa3HON

JUTSL TAaHHOU (DYHKIIUU.

Tema 8.2. Conep:xxkaHue y4eOHOT0 MaTepuaja 2 OK 01 - OK 07 1,2, 3
Iliromanb [Tousitue  ompeaenéHHoro uHTerpana. ['eomerpuueckuii u
KPHUBOJMHENHOM (GU3MYECKU  CMBICI  OMNpeACIeHHOro uHTerpaina. dopmyna
Tpaneuuu. @Popmyia Herotona— JleiOuuma. 3agadd, TPUBOAAIIME K  IOHSATHIO
Hbrorona — Jleitonuna ONPENEICHHOT0  HHTErpajla — O  BBUKMCICHHM  IUIOLIAJH
KPUBOJIMHEHHOM TpaIleliUK, O IEPEMEILEHUH TOYKHU.
Tema 8.3. Conep:xanue y4eOHOro MaTepuaja 2 OK 01 - OK 07 1,2,3
Heonpenesenubiii u [TonsiTHe ONpeeIEHHOTO U HEONPEISIIEHHOTO HHTEerpasa.
onpeaeeHHbIH
HHTErpaJjbl
Tema 8.4. ConeprkaHue yueOHOr0 MaTepuaja 2 OK 01 — OK 07 1,2,3
IHousitue 06 ['eomeTpryeckuii CMBICI ONPEIETIEHHOIO UHTErpaa.
onpeeJeHHOM
HHTerpaJe Kak
IO
KPHUBOJHMHEHHOU
Tpaneuun
Tema 8.5. IIpakTHYeckoe 3aHsTHE 2 OK 01 - OK 07 1,2,3
Pemenne 3agau. [TepBooOpaznas ¢ynkuuu. [IpaBuina HaxoXAeHUS TEPBOOOPA3HBIX.
IlepBooOpa3nas Ee npumenenue.
pynxkuumn, ee
NpUMeHeHue
PA3AEJI 9. 18
CTEIIEHU U KOPHU.
CTEIIEHHASA
OYHKIUA
Tema 9.1. Conep:xxaHue y4eOHOr0 MaTepuaja 2 OK 01, OK 02, 1,2,3




Crenennas pyHkumus, ee | Ilonarue kopHd n-oil cTeneHW U3 ACHCTBUTEIBHOIO 4YMCIA. OK 03, OK 04,
CBOIiCTBA @yHKIMK y = n\X KX cBoiicTBa 1 rpadukn. CBOMCTBA KOPHS N- OK 05, OK 07
O CTETICHHU.
IIpakTHYeckoe 3aHsATHE 2 OK 01, OK 02, 1,2, 3
[ToHsiTue KOpHSA n-OM CTENEHW U3 JIEUCTBUTEJIBHOTO YHCIA. OK 03, OK 04,
OyHKIUU y = nVX WX CBOICTBA U rpaduxu. CBoHCTBa KOPHS n- OK 05, OK 07
OH CTEIICHU.
Tema 9.2. Conep:xxanue y4eOHOro MaTepuaja 2 OK 01, OK 02, 1,2,3
IIpeodpa3oBanue [TpeoOpa3zoBaHre UppaMOHATIBHBIX BhIPAKEHUH. OK 03, OK 04,
BbIPa’KeHUH ¢ KOPHAMH OK 05, OK 07
N-oi cTeneHu I[IpakTnyeckoe 3aHsTHE 2 OK 01, OK 02, 1,2,3
[TpeoOpazoBanre UppaMOHATBLHBIX BHIPAKEHUH. OK 03, OK 04,
OK 05, OK 07
Tema 9.3. Conep:xxanue y4eOHOro MaTepuaja 2 OK 01, OK 02, 1,2,3
CBolicTBa CTENEHH ¢ [lonsiTie cremeHn C JIOOBIM  PAIMOHAIBHBIM  TTOKa3aTelIeM. OK 03, OK 04,
PAlMOHAJIBHBIM U CrenenHble pyHKINHU, X CBOMCTBA U TpadUKH. OK 05, OK 07
AEMCTBUTEIbHBIM
N0Ka3aTeJsAMHU
Tema 9.4. Conep:xxanue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2, 3
Pemienue PaBHOCWJIBHOCTE HMppAalMOHAIBHBIX YPAaBHEHUM W HEPABEHCTB. OK 03, OK 04,
HPPALHOHAIBHBIX MeToabl uX peneHusl. OK 05, OK 07
YPaBHEHHUIl U IIpakTHYeckoe 3aHsTHE 4 OK 01, OK 02, 1,2,3
HEPaBEHCTB Pemenne nppannoHaabHBIX YpaBHEHUI 1 HEPABEHCTB. OK 03, OK 04,
OK 05, OK 07
Tema 9.5. IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2, 3
CreneHu U KOpHH. Onpenenenue creneHHOM (yHkiuu. Mcrnonp3oBaHue ee CBOWCTB OK 03, OK 04,
CrenenHast QyHKUHSA IIPU PELICHNN YPABHEHUN U HEPABEHCTB. OK 05, OK 07
PA3JEJI 10. 18

ITOKA3ATEJIbHASA




OYHKIUA

Tema 10.1. Coaeprxxanue yueOHOro MaTepuaJa 2 OK 01, OK 02, 1,2,3
IToxa3zarennHas CreneHb C TNPOU3BOJBHBIM  JICUCTBUTEIIBHBIM  IOKA3aTEJIEM. OK 03, OK 04,
(pyHxkumus, ee cBoiicTBa Ornpezenenne Moka3aTebHOW (DYHKIIMHM, €€ CBOMCTBA M TI'paduK. OK 05, OK 07
3HAKOMCTBO C PUMEHEHUEM MOKa3aTeNbHON (PYHKIINU.
IIpakTHYeckoe 3aHsATHE 2 OK 01, OK 02, 1,2, 3
Pemenue ITOKa3aTeNbHBIX ypaBHEHUH ($YHKIIMOHATIBHO- OK 03, OK 04,
rpaUIeCKUM METOIIOM. OK 05, OK 07
Tema 10.2. IIpakTHYeckoe 3aHsATHE 8 OK 01, OK 02, 1,23
Pemenue Pemenue Moka3aTelnbHBIX YPaBHEHUHM METOAOM YpaBHUBAHUs OK 03, OK 04,
NMOKa3aTeJbHbBIX MokKa3aTejieii, METOJI0M OK 05, OK 07
ypaBHeHMI U BBEJICHUS HOBOM MEpEeMEHHOW, (YHKIIHMOHATbHO-TpahUIECKUM
HEePaBeHCTB MeTo/IoM. Perienne nokasareabHbIX HEPABEHCTB
Tema 10.3. Conep:xxanue y4eOHOro MaTepuaja 2 OK 01, OK 02, 1,2,3
Cucrembl Pemenue cuctem nokasarenbHbIX ypaBHEHUI. OK 03, OK 04,
NMOKa3aTeJIbHbIX OK 05, OK 07
YPaBHeHH IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
Pemenue cucreM noka3aTesIbHbIX YPaBHEHUM. OK 03, OK 04,
OK 05, OK 07
Tema 10.4. IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,23
Pemienue 3axau. Pemenne mnoka3aTenpHBIX YpPaBHEHUHW METOJOM YpPaBHUBAHUSA OK 03, OK 04,
Iloka3zaTrenbHas MoKa3areyiell U METOJIOM BBEACHUS HOBOW NepeMeHHOH. PemeHue OK 05, OK 07
¢pyHKusA MOKa3aTebHBIX HEPABEHCTB.
PA3JIEJI 11. 24
JIOTAPU®MBI.
JIOTAPUOMUYECKAS
OYHKI U
Tema 11.1. Conep:xxaHue y4eOHOr0 MaTepuaja 2 OK 01, OK 02, 1,2,3
Jlorapugm umca. Jlorapudm uymcma. JlecATUYHBIA W HATYpaldbHBIM JOTapU(pMBI, OK 03, OK 04,




JecATUYHBIH U YHUCJIO €. OK 05, OK 07
HATypaJIbHbII
Jorapu@pmsl, 4ucio e
Tema 11.2. Conep:xxkaHue y4eOHOT0 MaTepuaja OK 01, OK 02, 1,2, 3
CaoiicTBa Jjorapudmos. CaoiicTBa sjorapu¢moB. OK 03, OK 04,
Onepauust OK 05, OK 07
JorapudpmupoBanus IIpakTHYeckoe 3aHsATHE OK 01, OK 02, 1,2,3
Oneparnus JorapuMUpOBaHUSI. OK 03, OK 04,
OK 05, OK 07
Tema 11.3. Coaep:xanue y4eOHOro MaTepuasia OK 01, OK 02, 1,2,3
Jlorapudpmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA. OK 03, OK 04,
¢pyHkunusn, ee cBOMCTBA OK 05, OK 07
IIpakTHYeckoe 3aHsATHE OK 01, OK 02, 1,2, 3
Jlorapudmuueckas GyHKIUS U €€ CBONCTBA. OK 03, OK 04,
OK 05, OK 07
Tema 11.4. Conep:xxanue yueOHOro MaTepuasia OK 01, OK 02, 1,2, 3
Pemenue ITonsTue J0rapu(pMHUUECKOTO YpaBHEHU. Onepanus OK 03, OK 04,
Jorapu(pmMmuyeckux noteHpoBaHus. Jlorapupmuueckrue HepaBeHCTBA. OK 05, OK 07
YPaBHEHHUIl U IIpakTHyeckoe 3aHsATHE OK 01, OK 02, 1,23
HEPaBEHCTB Tpu OCHOBHBIX ME€TOJla PEIICHUs JIOTapU(PMUUYECKUX YpaBHEHHI: OK 03, OK 04,
GbyHKIIMOHAIbHO-TpaQUUECKU, METOJ MOTEHLHUPOBAHUS, METO] OK 05, OK 07
BBEJICHUSI HOBOW NTEPEMEHHOM.
Tema 11.5. Conep:xxanue y4eOHOro MmaTepuajia OK 01, OK 02, 1,2,3
Cucrembl ANropuT™M  peleHHs CUCTEMBI YPaBHEHUM. OK 03, OK 04,
JorapupmMuyeckux PaBHOCHMJIBHOCTD  JIOTapU(pMHUECKUX YpaBHEHUN M HEPABEHCTB. OK 05, OK 07
yYPaBHEHUI
Tema 11.6. I[IpakTHYeckoe 3aHsATHE OK 01, OK 02, 1,2, 3
Pemenne 3anau. Jlorapudpmuueckas byHKIHS. Pemenue MPOCTEUIIINX OK 03, OK 04,
Jlorapugmsl. Jorapu(pMUUECKUX YpaBHEHUH. OK 05, OK 07




Jlorapudpmuueckasn

pyHkuus
PA3JIEJ 12. 8
MHOXECTBA.
IJIEMEHTbBI
TEOPUU I'PAD®OB
Tema 12.1. Conep:xxanue y4eOHOro MaTepuaja 2 OK 01, OK 02, 1,2
MHo:kecTBa [Tonsitne MuoxectBa. [lonmuokecTBO. Onieparii ¢ MHOKECTBAMH. OK 03, OK 04,
OK 05, OK 07
Tema 12.2. IIpakTnyeckoe 3aHsTHE 4 OK 01, OK 02, 1,2
I'padbr [Tonstue rpada. Cesi3ublii rpad, AepeBo, LUK Tpad Ha MITOCKOCTH. OK 03, OK 04,
OK 05, OK 07
Tema 12.3. IIpakTHYeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
Pemenue 3axau. Onepanuu ¢ MHOXecTBamMu. OmNHCaHUE pPEATbHBIX CUTyallud C OK 03, OK 04,
Mmuo:xectBa, I'padbl n MOMOIIbI0 MHOKECTB. [IpuMeHeHune rpadoB K perieHuo 3a1ay. OK 05, OK 07
UX MPUMEHEeHHe
PA3JIEJ 13. 18
IJIEMEHTBI
KOMBHUHATOPUKU,
CTATUCTUKU U
TEOPUUN
BEPOSITHOCTEM
Tema 13.1. Conep:xxanue y4eOHOro MmaTepuajia 2 OK 01, OK 02, 1,2
OcHOBHBIC TIOHATHS IlepecTaHOBKH, pa3MELIEHUS, COUYETAHHUS. OK 03, OK 04,
KOMOMHATOPUKH OK 05, OK 07
IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02, 1,2
[TepecTraHOBKH, pa3MEILIEHUS, COUETAHUS. OK 03, OK 04,
OK 05, OK 07
Tema 13.2. Conep:xxaHue y4eOHOT0 MaTepuaja 2 OK 01, OK 02, 1,2




CoObITHE, BEPOATHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TEopeMbl O BEPOSITHOCTH OK 03, OK 04,
coObiTus. Ci10:KeHue 1 CYMMBI COOBITUHN. Y CIIOBHAS BEPOSTHOCTb. OK 05, OK 07
YMHOKeHH e IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
BePOATHOCTEH 3aBUCHMBIE M HE3aBUCHUMBIE COOBITHs. T€OpeMbl O BEPOSITHOCTH OK 03, OK 04,
MIPOM3BEICHUS COOBITHA. OK 05, OK 07
Tema 13.3. Conep:xxaHue y4eOHOT0 MaTepuaja 2 OK 01, OK 02, 1,2
JuckperHas caydaitHasa | Buasl cnydaiinbix BennunH. Onpenenenne JUCKPETHOHN citydaiiHON OK 03, OK 04,
BeJIMYHHA, 3aKOH ee BEJIMYUHBI. OK 05, OK 07
pacnpeneieHust IIpakTHYeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
3aKoH pacnpelneieHuss IUCKPETHOM CciaydailHOM Belu4yuHbl. Ee OK 03, OK 04,
YHUCJIOBBIE XaPAKTEPUCTUKH OK 05, OK 07
Tema 13.4. Conep:xanue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2
3anaun Bapuannonnsiit psia. [lonuron 4actoT u rucrorpamma. OK 03, OK 04,
MAaTeMaTH4YeCKOii OK 05, OK 07
CTATHCTHKH IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
CraTucTH4ecKHne XapaKTepUCTUKU PsiJia HaOII0JaeMbIX J1aHHBIX. OK 03, OK 04,
OK 05, OK 07
Tema 13.5. IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02, 1,2
Pemrenue 3agau. OneMeHThl KOMOMHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITHSI. OK 03, OK 04,
DJIeMEeHTBbI CroxxeHue ¥ YMHOKEHUE BEPOSITHOCTEH. OK 05, OK 07
KOMOMHATOPHUKH,
CTATHUCTUKH U TEOPUHU
BEpPOsATHOCTEM
PA3JIEJI 14. 20
YPABHEHUSA U
HEPABEHCTBA
Tema 14.1. Conep:xaHue y4eGHOr0 MaTepuaJjia 2 OK 01 — OK 07 1,2,3
PaBHOCHJIBHOCTH PaBHOCHUIIBHOCTh  ypaBHEHHMI W  HepaBeHCTB. OnpeneneHus.

YPaBHEHUIl U

OcHOBHBIE TEOPEMbI PABHOCUJIBHBIX IEPEXO/aXx B YpPaBHEHUSX U




HepaBeHcTB. O0mue HEPaBEHCTBAX.
MeTO/bI pelIeHNs IIpakTH4YecKkoe 3aHATHE OK 01 — OK 07 1,2,3
OOmme MeToAbl pelIeHHs YPaBHEHUH: MEpexoi OT paBEHCTBA
(GYHKUMH K paBEHCTBY apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIIMH,
METOJ PAa3JIOKEHUs] Ha MHOXKHUTENIH, METOJl BBEIEHUS HOBOU
IepPEMEHHOM, (PyHKIIMOHAIbHO-TpapHUECKUil METO.
Tema 14.2. Conep:xaHue y4eGHOro MaTepuaJjia OK 01 — OK 07 1,2,3
I'padguyecknit merox OO0mue MeToapl pelIeHUsT HEPAaBEHCTB: IEPEXOJ] OT CpPaBHEHUS
peleHusl YPaBHEHUI, 3HAYeHUH (YHKIUH K CpaBHEHHIO 3HAYCHUW AapTyMEHTOB JUIs
HEPaBEHCTB MOHOTOHHBIX (DYHKIMA, METOJ HWHTEPBAIOB, (PYHKIMOHAIBHO-
rpauuecKuii METoI.
IpakTnyeckoe 3aHsATHE OK 01 - OK 07 1,2,3
I'paduueckuii MeTo perieHus: ypaBHEHUN U HEPaBEHCTB.
Tema 14.3. Conep:xxanue y4eOHOro MaTepuaja OK 01 - OK 07 1,2,3
YpaBHeHus u Omnpenenenne Moayis. PackpeiThe MOAyJs IO OINpeAENeHUIO.
HepaBeHcTBa ¢ moayJaeM | [Ipocreiimne ypaBHEeHUs U HEPABEHCTBA C MOYJIEM.
IIpakTH4eckoe 3aHsATHE OK 01 - OK 07 1,2,3
[TpuMeHeHHEe PaBHOCHIIBHBIX NEPEX0/J0B B ONPEAEICHHBIX THUIAX
YpaBHEHH U HEPABEHCTB C MOJIYJIEM.
Tema 14.4. Conep:xaHue y4eGHOro MaTepuaJjia OK 01 — OK 07 1,2,3
YpaBHeHus u 3HakoMcTBO ¢ mapaMmerpoMm. llpocreiimme ypaBHeHUs W
HepaBeHCTBA € HEPAaBEHCTBA C TAPAMETPOM.
napaMeTpamMu IIpakTH4eckoe 3aHsATHE OK 01 - OK 07 1,2, 3
3HakoMCTBO ¢ mapamerpoM. llpocreiimime ypaBHEHUS H
HEPaBEHCTBA C MapaMeTPOM.
Tema 14.5. IIpakTHyeckoe 3aHsiTHE OK 01 - OK 07 1,2,3

Pemenue 3agau.
YpaBHeHnus u
HEpPaBeHCTBA

OO0mre MeTOIbI PEeIIeHHs] YpaBHEHHUI. Y paBHEHUSI 1 HEPABEHCTBA C
MOJYJIEM U C TapAMETPAMH.
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3.  YCJOBUSA PEAJIM3AIIUU PABOYEM ITIPOI'PAMMBI

3.1. TpeboBaHusi K  MHHUMAJIBHOMY  MAaTePHAJIbHO-TEXHHYECKOMY
o0ecreyeHHI0 00y4YeHUs 10 JUCHUILINHE

Peanuzamus yueOHoM aucuuruinabl «MaTemarukay TpeOyeT Haluuus y4eOHOTro
KaOWHETa MaTeMaTHKH.

O0OopynoBanne yueOHOro kaduHera:

MynbTuMenuiiHbid  KoMIuieKke. KommbioTep HMMeeT JOCTyll B 3JIEKTPOHHYIO
nH()OPMAIMOHHO-00pA30BaTENIbHYI0  Cpelly  OpraHu3alMh, K  DJIEKTPOHHO-
OMONMMOTEUHBIM CHCTEMaM, BBIXOJl B TIJ00adbHyl0 ceThb WHTEepHET, OCHaIleH
JUIEH3UOHHBIM ITPOrPAMMHBIM 00ECIICYCHUEM.

PabGouee mecTo mnpemnogaBatens, paboune MecTta oOydarommxcs (25 mecrt),
KOMILJIEKT  y4eOHO-METOJUYECKOW  JOKyMeHTauu, KOMIUIEKT  MOJBHXKHBIX
reoMerpudeckux ¢Guryp (Tea BpallleHHs); KOMIUIEKT OOBEMHBIX T'€OMETPUYECKUX
buryp (MHOTOTrpaHHUKH); KOMIUIEKT JJisi MNPAKTUYECKUX PabOT TreoMeTpUUYECKUX
¢buryp (MHOTOTpaHHHMKH); YEpPTEKHBbIE HHCTPYMEHTHl. WHTepakTUBHBIE MNOCOOUS;
Tabnuiel neMoHcTpaonHbie. KomriekT Tabmuil.

3.2. UudopmannoHHoe odbecneyeHue 00yueHust

3.2.1. IleyaTHbIe U JIEKTPOHHbIE H3IAHUS
OcHoOBHbIe YUeOHbIe H3TaHUA

1. bammakoB M.U. Maremaruka: y4yeOHuk / bammakoB M.M. — Mocksa:
KnoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220

2. bammakoB M.U. Maremartuka. [IpakTukyMm: yuaeOHO-TIpaKTHYECKOE mocodue /
bammvakos M.U., DutuHa C.b. — Mocksa: KnoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104

JlonoiHUTEIbHbIE Y4eOHbIe U3IaHUS:

3. Konmoropor A.H. Anre6pa u Hauana maremaTuyeckoro aHamuza. 10 — 11
kiaccel: yueb. ITocoOue mst obmieoopa3oBar. Opranuzanuii / [A.H. Koamoropos u
ap.]; mox pen. A.H. Konmoroposa. — 29-e¢ uzn. — M.: Ilpocsemienne, 2021. -384 c.:
WL

3.2.2. UnTepHeT pecypchl:

4. www.fcior.edu.ru (MadopmarmionHsie, TPEHUPOBOYHBIE W  KOHTPOJIHHBIC
MaTepualbl).

5. www.school-collection.edu.ru (Enunas KOJIICKIMH U(PPOBBIX
o0pa3zoBaTeIbHBIX PECYPCOB).

DJIeKTPOHHO-0MOJIMOTEYHAS CHCTEMA:

6. OBC «IPRbooks», OO0 «Aii [Tu Ap Meauay
7. OBC «Znaniumy

8. OBC «PROFob6pa3zoBanue»

9. OBC «Book.ru»


https://book.ru/book/939220
https://book.ru/book/939104
http://www.fcior.edu./
http://www.school-collection.edu./

4. KOHTPOJIb MW OHEHKA PE3VYJbBTATOB OCBOEHUSA
JUCHUITJINHBI

KoHTposib 1M oOLEHKa pe3yJbTaTOB OCBOEHUS JUCUUIUIMHBI OCYIIECTBIIAETCS
IpernoaaBaTesieM B Mpolecce MPOBEACHUS MPAKTHUECKUX 3aHATUN U J1a00paTOPHBIX
paboT, TECTUPOBAaHUA, a TAKXKE BBINOJHEHHUS OOYYAIOIIMMUCS WHINBUAYATbHBIX
3aJIaHul, TPOEKTOB, UCCIIETOBAHMI.

4.1. ®opMbl M METOAbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4eHHUs

Pe3yabTaThl 00yueHus (0CBOEHHbIE YMEHHUS, DopMbI U METOIBI
YCBOEHHbIE 3HAHMS) KOHTPOJISI U
OLIEHKH Pe3yJbTAaTOB
00y4eHus
B pesynbrare uzyuenus yaeOHON AUCITUTUIMHBI e H/IUBUIyaJIbHbIC U
«ndopmatukay oOydaromuiics T0KEeH 001a1aTh (bpoHTaNIbHBIE
KOMIIETCHIMSIMU:: ONPOCHI;

OK 01. BsiGupars crocoGbl perueHnst 3ajaq | ®MaTeMaTHuecKuid
poheCCHOHANIBHOMN eATEIbHOCTH IPUMCHUTEIbHO | AUKTAHT,

K Pa3JIMYHBIM KOHTEKCTaM. ® CaMOIIPOBEpKa,

OK 02. Hcnosp3oBaTh COBPEMEHHBIE CpeEICTBa | ©B3aMMOIIPOBEPKA,
MIOWCKA, aHAJIM3a U UHTEpIIpeTaluy HHGOPMAIMK U | ® TECTUPOBAHUE;
UH()OPMALIMOHHBIE TEXHOJIOTUM [Jsl BBIIOJIHEHHS | eIpakTH4ecKas pabora;
3aaa4 HpO(beCCHOHaJILHOfl ACATCIIBHOCTH. ® KOHTpOJIbHasl pa60Ta;
OK 03. [IlnanupoBaTh ¥  peanM30BBIBATH | e BHEAYAUTOPHAS
COOCTBEHHOE MNPOMECCUOHANBLHOE U JIMYHOCTHOE | caMOCTOsTEIbHAS paboTa.
pa3BHUTHE, TIPEANPUHUMATEIBCKYIO JACSITCIILHOCTh B
npodeccuoHanbHON cdepe, MCIOIb30BaTh 3HAHUS
Mo (UHAHCOBOW TPAMOTHOCTH B  Pa3IMYHBIX
KU3HEHHBIX CUTYaIIHsIX.

OK 04. DOddexTtuBHO B3aUMOJICHCTBOBATh W
paboTaTh B KOJUIEKTHBE M KOMAH/IE.

OK 05. OcyumecTBiTh YCTHYHO M HHUCBMEHHYIO
KOMMYHHUKAIIMI0 Ha TOCYAapCTBEHHOM  SI3BIKE
Poccuiickoit ®@enepaiiu ¢ y4eToM OCOOCHHOCTEH
COIIMAJILHOTO M KYJIETYPHOTO KOHTEKCTA.

OK 06. TIposBisSTh Ipa’kJIaHCKO-MIATPUOTUYECKYIO
TIO3UITHIO, JI€EMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPaTUIIMOHHBIX
OOIIEYENIOBEYECKUX IIEHHOCTEW, B TOM YHCIE C
Y4€TOM TapMOHM3AIlMM  MEKHAIMOHAIBHBIX U
MEXKPETUTHO3HBIX OTHOIICHUI, NPUMEHSTh
CTaHIapPThI AHTUKOPPYIIITUOHHOTO TTOBECHHUS.

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKaIOIIEH
Cpellbl, PecypcocOepeKeHNI0, MPUMEHATh 3HAHUS
00 M3MEHEHMUU KJMMaTa, MPUHITUIBI OEPEKITHMBOTO




OpOU3BOJICTBA,  3(PPEKTUBHO  NEHCTBOBATH B
Ype3BbIUAMHBIX CUTYAIHSIX.

B pe3yabTaTe OCBOCHHSI JUCUUIUIVHBI
00y4aroIUNCA0KEH 3HATh:

— METOJBI JO0KA3aTeNbCTB, AITOPUTMBI PELICHUS
3a1ad4;

— OIpeneeHus, AKCHOMBI " TEOPEMBI,
OPUMEHATH  UX, IIPOBOJUTH  JOKA3aTEJIbHbIE
pacCyKJIeHUs B XOJI€ PELICHMS 3a/ay;

— TIOHATHSA CTENEHb 4YHCIA, JIOrapuM 4YHUCIa;
palMOHAIIbHBIE, UPpALMOHAJIbHBIE,
MOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMUUecKue,
TPUTOHOMETPUYECKAE YPAaBHEHUS U HEPABEHCTBA,
X CcHCTeMbl; (YHKLHS, HENpepbiBHAS (DYyHKIMS,
MpPOU3BO/IHAS, MEpBOOOpa3Has, OIpeAeIICHHbIN

MHTETpa; panroHaIbHAs byHKLHS,
nokaszaTenbHass (yHKLUMs, CTeneHHas (QyHKOus,
jgorapudmuueckas byHKIMS,
TPUTOHOMETPUUYECKUE byHKIMH, oOpatHbIe
dynxImy;

— TIOHATHA  TOYKa,  MpsMas,  IUIOCKOCTh,
MPOCTPAHCTBO, JIBYTpaHHBIN yTOI,

CKpEILUBAIOIINAECS TPSAMBIE, MAPAJUIENBHOCTh H
MIEPIIEHIUKYJISIPHOCTD NPSIMBIX U IUNIOCKOCTEM, YTOJ
MEXKIy TMpsSMBIMH, YIOJd MEXKIYy NpsAMOU H

IIJIIOCKOCTBIO, yroi MCKIY IIJIOCKOCTSAMMU,
pacCTodHneC OT TOYKH A0 IINIOCKOCTH, PACCTOAHHC
MCIKOY IIPpAMBIMU, pPacCToOAHNC MCKOY

IUIOCKOCTSIMM; ~ YMEHHME  HCIIOJIb30BaTh  IpHU
pelIeHnr 3a/ady U3y4eHHble (aKThl U TEOPEMBI
IUIAHUMETPHH; MHOTOTPaHHUK, ceueHue
MHOTOTpaHHMKa, KyO, Mapajuieienures,, Mpu3Ma,
nupamMuja, (urypa U TMOBEPXHOCTh BpaIICHHUS,
MUJIUHAP, KOHYC, map, cdepa, cedeHus (HUrypbl
BpallleHus, IUIOCKOCTh, Kacaromascs cdepsi,
[WINHApPA, KOHyCa, TIUIOMAgh  MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, [IJINHAPA, TUIOIMATh
cdepsl, o0BeM KyOa, IPSIMOYTOJILHOTO
napaJienenunesa, OUPaMUJIbI, IPU3MBI,
[IIIIMHPA, KOHYCa, 11apa;

— TOHATHUA  JIBIDKEHHE B TPOCTPAHCTBE,
no100HbIe burypst B POCTPAHCTBE;
NPSIMOYTOJIbHAS CHUCTEMa KOOPJUHAT, KOOPIWHATHI
TOUYKH, BEKTOP, KOOPJAMHATHl BEKTOPAa, CKAJIAPHOE

® UHUBUTyaIbHbIC U
bpoHTaANIbHBIE
OMPOCHI;
e MaTEeMaTHUYCCKUI
JAKTAHT;
® CAMOIIPOBEPKA;
® B3aMMOIIPOBEPKA;
® TCCTUPOBAHUE;
e IIpaKTUYECKas padoTa;
e KOHTPOJIbHAS paboTa;
e BHCAYIUTOPHAS
caMOCTOsITe/IbHas paboTa.




IMPOU3BCACHUC, YIOJI MCKIAY BCKTOpPaMH, CyMMa
BCKTOPOB, ITPOU3BCACHNUC BCKTOPA HA YHUCIIO.

B pe3yJbTare OCBOCHHS JMCIUTUIAHBI
00y4aroIMUHCAI0KEH YMETh:

— BBITIOJIHATH BBIUHCIICHHC 3HAYCHUH U
peoOpa3oBaHUsl BBIPAKECHUH CO CTCICHIMH U
norapupmMamu, npeoOpa3oBaHUs IpoOHO-
paIoHaIbHBIX BRIPAKCHUH;

— HaAXOJIUTh IIPOM3BOJIHBIC 3JIEMEHTAPHBIX

(YHKIMI, NCIIOJIB3YS CLIPABOYHbBIE MaTEPUAIIbI;

— HCCJeNoBaTh B MPOCTEMIINX ciayyasx (pyHKIHUU
Ha MOHOTOHHOCTb, HAaxOJUTh HauWOOJBIIME U
HauMEHbIINE 3HAYCHUS! PYHKIINIA;

— CTPOUTH rpaduku MHOTOYJICHOB C
UCIIOJIb30BAaHUEM  anmapara  MaTeMaTHYeCKOTo
aHaIu3a;

— NPUMEHATh NPOU3BOJHYIO NPU PEUICHUH 33]1a4
Ha JIBUYKEHUE;

— pemaTh IPAKTUKO-OPUEHTUPOBAHHBIEC 3a/1a4d Ha
HauOoOJIbIIME W HAaUMEHbUIME 3HAYEHUs, Ha
HAaXO0XKJI€HUE MyTH, CKOPOCTH U YCKOPEHUS;

— cTpouTh rpadUKd  HM3YyYEHHBIX  (QYHKUUH,
UCIIOJIb30BaTh rpaMKu MPU U3YyUYEHUU MPOLECCOB
U 3aBUCUMOCTEW, NPU PELICHUU 3a/ad U3 JIPYTux
y4eOHBIX MPEAMETOB U 3aJ1a4 U3 PeasibHOM KU3HU;

— BbIpaXkaTb (QOpMyJaMH 3aBUCHUMOCTH MEXIY
BEJIMUYMHAMU;

— pelaTh TEKCTOBBIE 3314l PA3HBIX TUIIOB (B TOM
YKCJIe Ha MPOLICHTHI, IOJIM U YacTH, Ha JABUKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIYyT, HaJOTH,
3ajayd U3 00JacTH YNOpPABJICHUS JUYHBIMA U
CeMeWHbIMU (PMHAHCAMH);

— COCTaBJISITh BBIpAKEHMUS, ypaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI IO YCJIOBHIO 3a/1ayH,
HCCJIE0BATh IOJIYYEHHOE PEIICHHE W OLIEHMBAaTh
paBAONOA00HOCTh PE3yJIbTATOB;

— OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

— n300pa)kaTb MHOTOTPAHHUKH W IOBEPXHOCTH
BpalIEHUsl, UX CEYEHUS OT PYKH, C IOMOILIBIO
YEpTEKHBIX ~ MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHE pPaclo3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABAThH IPABUIIbHBIE
MHOTOTPaHHUKH;

* MHIMBHUyaJIbHBIC U
bpoHTaANIbHBIE

OMPOCHI;

® MAaTEMaTUYECKUI
JTUKTaHT;

® CAaMOIIPOBEPKA,

® B3aIMOIIPOBEPKA;

® TECTUPOBAHUE;

e IpakTHUECKas paboTa;

® KOHTPOJIbHAs paboTa;

e BHEAYIUTOPHAS
caMOCTOsITeIbHas paboTa.




— HAXOAWTh C TIOMOIIBI0 W3YyUYEHHBIX (OPMYT
KOOPDAMHATHI CEpEIUHBl  OTpE3Ka, PACCTOSHUE
MEXK]ly ABYMS TOUKAMU;

— BBIYUCIISTH T€OMETPUUECKUE BEJIMYUHBI (JIMHA,
yToj, IJomaab, o0beM, MUIONIA[b MOBEPXHOCTH),
UCIIOJIb3YsI U3yUeHHbIE (OPMYJIbI U METO/IBI.




4.2. MoHI OUEHOYHBIX CPEACTB /UIS TPOBeJeHUS] MPOMEKYTOYHOM
aTTecTalUNO0yYa0IIMXCH M0 JUCHHUILINHE

4.2.1. CucTteMa olleHUBAHUSA Pe3yJIbTATOB BbINOJIHEHHUS 3aJaHN I

OueHuBaHMe Pe3yJIbTATOB BHINIOJHEHUS 3aJlaHUN MPOMEKYTOYHOM aTTecTaluu
OCYUIECTBJISIETCSI HA OCHOBE CIIEAYIONINX MPUHIUIIOB:

—  JIOCTOBEPHOCTH OIEHKHM — OIICHHBAETCS YpPOBEHb C(HOPMHPOBAHHOCTHU
3HaHWW, YMEHUH, TMPAKTUYECKOTO OMbITa, OOmMMX U  MNPOPECCHOHATBHBIX
KOMITCTCHIIUMA, TPOJEMOHCTPHUPOBAHHBIX OOYYAIOMUMUCS B XOJE BBITIOJHCHUS
3aJlaHus;

—  QJICKBaTHOCTH OIICHKM — OIIEHKA BBIMOJHEHUS 3aJaHuil  JOJDKHA
MPOBOJUTHCA B OTHOIICHUH TEX KOMIIETEHIIMH, KOTOpble HEOOXOIUMBI IS
3¢ (HEKTUBHOTO BBIMOTHEHUS 3a/IaHMsI; HAJEKHOCTU OLIEHKU — CUCTEMa OICHUBAHUS
BBITIOJIHEHUS 3aJ]aHUN JOJDKHA 00J1aJjaTh BBHICOKOM CTEMEHbIO YCTOWYMBOCTH TPH
HEOJHOKPATHBIX  OIEHKaX ypOBHSI  CPOPMHUPOBAHHOCTH  3HAHWUW, YMCHHM,
MPaKTUYECKOTO OIbITa, OOIIKX U MPOPECCUOHAIBHBIX KOMIIETEHIUNH 00yYaronuxcs;

—  KOMIUJIEKCHOCTH OLIEHKM — CHCTE€Ma OICHUBAHUS BBITIOJHEHUS 3aJaHui
JIOJDKHA TIO3BOJISITh MHTETPATHBHO OICHUBATh OOIIHME H TMPOQPECCHOHATBHBIC
KOMITETEHIIUU 00YYarouXCsl;

—  OOBEKTHMBHOCTH OIICHKH — OIICHKa BBIMOJIHEHUS KOHKYPCHBIX 3aJaHui
JOJDKHA OBITh HE3aBUCUMOM OT 0COOEHHOCTEH MpodeCcCHOHANIBHOW OPUECHTAIIUU WJIH
MPEeANnOYTEHUI pernoaBarenieil, OCYIECTBISIOMNUX KOHTPOJb HIIA aTTECTAITHUIO.

[Ipy BBIMOJHEHUH MPOUEAYP OLIEHKM 3aJaHUM MCHOJIb3YIOTCS CIIEIYIOLIUE
OCHOBHBIE METOJIBI:

—  METOJI pacueTa NepBUYHBIX OAIIOB,;

—  METOJ pacuera CBOJHbBIX OAJIIOB.

Pe3ynbpTarthl  BBIMIOJIHEHUS 3aJaHU  OIICHWBAIOTCS B  COOTBETCTBHHM C
pa3pabOTaHHBIMU KPUTEPUSMHU OICHKH. Vcmonp3yercs nmaTubamapbHas IIKama IS
OLICHMBAHUS PE3yJIbTATOB 00YUYEHUSI.

[lepeBon mATHOAMIBPHONW IIKaMbl ydYeTa pe3yJbTaTOB B MATHOAJUIBHYIO
OLICHOYHYIO HIKAJTY:

Ouenka KonuyectBo 6amioB, HaOpaHHBIX 3a
BBITIOJIHEHUE TEOPETUUYECKOTO U
MPAKTUYECKOTO 3aJ]aHusl, CPETHHMN OaIi
10 UTOTaM aTTECTaIlUU

OueHka 5 «OTINYHO» 4.6-5
Onenka 4 «xXopoIoy» 3,6-4,5
OrneHka 3 «yJ10BJIETBOPUTEIIBHOY» 3-3,5

OneHka 2 «HeyJOBJIETBOPUTEIHHO <29




IToxka3zaTe/ M 1 KPUTEPUU OLICHUBAHUSA KOMIIETEH UM
[Toka3zaTenu u KpUTEpUM OLECHUBAHUS KOMIIETEHLIMM OTPAXEHbI B KOMIUIEKTE
KOHTPOJIBHO-OIIEHOUHBIX cpencTB ([Ipmiokenne 1) m XxpaHATCS B TPEIMETHO-
HUKJIOBOM KOMHUCCHH.

KoHTpoJsibHBIE M TECTOBBIE 3aaHUS
[lepedyeHb BOMPOCOB, KOHTPOJIbHBIE U TECTOBBIC 3aJaHUsl, HEOOXOAUMBIE IS
OLICHKU pEe3YJbTAaTOB O0YUYEHHUsI XapaKTepU3YIOIUX (OPMUPOBAHUE KOMIETEHIUN
MPECTABJICHBl B KOMILJIEKTE KOHTPOJIbHO-OLIEHOUHBIX cpeAcTB (IIpunoxenue 1) u
XpaHATCS B IPEAMETHO-IIUKIOBOM KOMUCCHHU.

Metoanuyeckue MaTepHuaJIbl
MeTtonuueckre Marepuainbl, ONPEESISIOIUE NPOUEAYypbl  OLIEHUBAHUS
pe3ynbTaTOB  OOy4YEHMsI  XapaKTepU3YIIIUX (OPMUPOBAHHE  KOMIETEHIUHI
MPEACTABICHb B METOAUYECKUX PEKOMEHIAIUSAX IO BBIMOIHEHUIO MPAKTUYECKUX
pa6or (I[Tpunoxkenue 2) U XpaHATCS B IPEAMETHO-IIUKIOBOH KOMHUCCHH.



