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Pabouas mnporpamma yueOHON aucuMmuinHbl «Marematuka» pa3paboTaHa B
coorBetctBUM ¢ TpeboBanusimu DOI'OC CIIO mno cneumansHoctu 09.02.07
«MHpOopMaLIMOHHBIE CUCTEMBI M MPOrPAMMHUPOBAHUE)», YTBEPKAEHHOIO MPUKA30M
MunucrepctBa oOpasoBanuss u  Hayku P® ot 09.12.2016 N 1547
(pen. ot 01.09.2022), pexomengamusiMu MuHnucrepcTBa mpocBeuienuss P® 1o
peanu3alu CpelHero o0Iero oopa3oBaHusi B Mpejiesiax OCBOCHUST 00pa30BaTeIbHOM
porpaMmsl cpeaHero npodeccuonaibHoro oopazoBanus ot 01.03.2023 r. Ne 05-592
W TOpUMEPHOM TmporpamMMor  oOmeoOpa3oBaTeibHOM  y4eOHOW  AUCHUTIIUHBI
«Marematuka» Uil Ipo(ecCHOHaNbHBIX  OOpa30BaTENbHBIX  OpraHU3alUi,
pexomeHoBaHHbIX DenepanbHbIM TOCYAAPCTBEHHBIM OIOXKETHBIM 00pa30BaTEIbHBIM
YUPEXKICHUEM JIOMOJIHUTEIBRHOrO mpodeccuonansHoro oobpa3zoBanus «MHCTUTYT
pa3zButusa npodeccuoHanbHoro odpaszopanusi» (OI'bOY JIIO «MPIIO») B kauectBe
OPUMEpPHBIX  OPOrpaMMbl IS peajlu3allid  OCHOBHOM  mpodeccruoHambHON
oOpazoBarenbHOi mporpammbl CIIO Ha 06a3ze ocHOBHOro o01iero oOpa3oBaHUsl C
nojay4yeHreM cpeanero oomiero oopasopanus ([Ipotokoa Ne 14 ot 30 HostOpst 2022 1.)

Pa3pabotuuk: [ToranoBa M. A. — npenogaBatenb nepBoi KBaluGUKaAIMOHHON
kareropun @wmmana CI'TY umenu I'arapuna FO.A. B 1. [lerpoBcke

Penien3enTsr:

Buemnnii peuensent: TepexoBa M.A. — nipenoiaBaTesb BhICIIEH

kBannpukannoHHoi kareropun [IpodeccnoHanbHO-TIEAArOrMYeCcKOro KoJemKa
CI'TY umenu I'arapuna HO.A.



1. HACHOPT PABOYEM MPOI'PAMMbBI YYEBHOM JACIHUIIINHBI
«MaTteMaTHKa»

1.1. O6aacTb npUMeHeHUs NPOrPaAMMbI

PabGouas mporpamma yd4eOHOM MUCHUIUIMHBI «MaTemMaTuka» SIBISETCS YacThIO
MpOrpaMMbl MOJATOTOBKM CHEUUANIMCTOB cpenHero 3BeHa (nainee — IIIICC3) B
coorBerctBUM ¢ DPI'OC CIIO mno cnemmansHoct 09.02.07 «UudopmanumonHsie
CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2. MecTo yueOHoM Aucuumiuabl B crpykrype IHIICC3
VYyeOnast nucuuruimHa «MareMaTukay BXOAUT B 00LIe00pa30BaTeNbHbIN MK
ITIICC3.

1.3. lean u TpeGoOBaHMS K Pe3y1bTATAM OCBOCHH S M CUMILINHBI

Conepxanne mporpamMmbl y4eOHOW AMCHUIUIMHBI «MaTteMaTrnka» HampaBlIeHO
Ha IOCTKEHHE CIEAYIONINX HeJIeii:

—  obOecrieueHne Cc(HOPMUPOBAHHOCTH TPEACTABICHUM O  COIMAJIBHBIX,
KyJIbTYPHBIX M HCTOPUYECKUX (DAKTOpPaX CTAHOBJICHHUSI MATEMAaTUKH;

—  obecrieueHue Cc(HOPMHUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMHUYECKOTO U
MaTeMaTUYECKOTO MBIIICHUS;

—  obecrieueHue CGHOPMUPOBAHHOCTH YMEHUH TPHUMEHATh IOJYYCHHBIC
3HAHUS MIPH PEIICHUHU PA3INIHBIX 3a/1a4;

—  obecrieueHne CGHOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTHKe Kak
qacTH OOIIEYeIOBEUECKON KYJIbTYphl, YHUBEPCATLHOM SI3bIKE HAYKH, MTO3BOJISTFOIIEM
OIMCHIBATh U U3YYaTh PEAIbHBIC MMPOIIECCHI U SBICHHUS.

N3ydyenune nUCIMILTMHBI HANIPaBiIeHO HAa (OPMUPOBAHHUE OOIIMX KOMIETEHITUH:

OK 01. Bei6upats crioco0bl pemnieHus 3aaad npohecCuOHaATbLHON AeITEIPHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM.

OK 02. Wcnonws3oBaTh COBPEMEHHBIC CpEICTBa IIOMCKa, aHaiuW3a |
UHTepIpeTanuu uHOpMAIMK W HH)OPMAIMOHHBIE TEXHOJOTHUHU MJIS BBITOJTHECHHUS
3a/1a4 npoheCCUOHATLHOM 1eITeTbHOCTH.

OK 03. IlnanmpoBaTh U peaqu30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U
JTUYHOCTHOE Pa3BUTHUE, MPEANPUHUMATENBCKYIO NESITEIbHOCTh B MPOPECCHOHATBLHOM
chepe, WHCMONB30BaTh 3HAHUSA MO (PUHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYyaIUsX.

OK 04. DddexkTuBHO B3aUMOJICHCTBOBATH M padOTaTh B KOJUIEKTUBE M KOMAH/IE.

OK 05. OcymecTBisTh YCTHYIO U NUCBMEHHYK) KOMMYHHUKAIMIO Ha
rocyJapcTBEHHOM si3blke Poccuiickoit ®expepanui € y4eTOM OCOOEHHOCTEH
COIMAILHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. ITposBnsATh rpaxaaHCKO-NATPUOTHUYECKYIO MO3UIINIO0, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HAa OCHOBE TPAIUIIMOHHBIX OOIIEUYEIOBEUECKUX LIEHHOCTEH, B
TOM YHCJIE€ C Y4YETOM TapMOHHU3AIMU MEKHAIMOHAIBHBIX U MEXKPEIUTHO3HBIX
OTHOLLIECHUM, MPUMEHSTh CTAaHAAPTHI aHTUKOPPYIIIUOHHOTO [TOBEICHHUSL.

OK 07. CopeiicTBOBaTH COXpPaHEHHUIO OKpY’KaroIeu cpensl,



pecypcocOepexeHno, MPUMEHSITh 3HaHWS 00 W3MEHEHUWU KIMMaTa, MPUHIUIIEI
OEepeXIIMBOTO MPOU3BOICTBA, 3PHEKTUBHO JACHCTBOBATH B UPE3BhIUAMHBIX CUTYAIIHSIX.

B pe3ynbpTaTe 0CBOCHUS JUCHUIUIMHBI 00YUYalOMUNCS JOHKEH 3HATh:

—  METOJIbl IOKA3aTeNbCTB, AJITOPUTMBI pELICHUS 3a/1a4;

—  ONpeneNneHusi, AakCUOMbl M TEOPEMbl, MPUMEHATh UX, MPOBOAUTH
J0Ka3aTeJIbHbIE PACCYXKIECHUS B XO/€ pELICHMs 3a/1a4;

— TOHATHS ~ CTENEHb  4YHCla, Jiorapudm  4ucia;  paludOHaNbHbIE,
UppalrOHAIbHbIE, MOKa3aTelbHEIE, CTEIICHHBIE, JgorapupMuyecKue,
TPUTOHOMETPUYECKUE YpPaBHEHUS U HEPABEHCTBA, WX CHUCTEMBbI; (DyHKIMS,
HenpepbIBHAs (DYHKIMS, MPOU3BOJHAsA, MEepBOOOpa3Has, ONpeNeSIeHHbI WHTerpa;
panuoHanbHas  (QyHKUMSA, TOoKa3zaTtenbHas (QYHKUUSA, CTENeHHass  (yHKLMS,
norapupmMuyeckas QyHKIUsS, TPUTOHOMETpUYecKrue PyHKIIMH, 0OpaTHbIe PYHKINU;

—  TIOHATHS TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO, JBYI'PAaHHBIA yTroO,
CKpEIIMBAIOUIMECs MpsMble, MapalieNbHOCTh W NEPHEHAUKYISIPHOCTb MPSMBIX U
IUIOCKOCTEH, YTrOoJl MEXAY MPSMBIMH, Yroll MEXIy HpSIMOW M TUIOCKOCTBIO, YTOJ
MEXIY IUIOCKOCTSIMU, PAaCCTOSTHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE MEXIY
NPSIMBIMH, PACCTOSIHME MEXAY IUIOCKOCTSMH; YMEHHUE HCIOJIb30BaTh MPU PEIICHUU
3a/lay M3y4yeHHbIEe (AKThl M TEOPEMbl IUIAHWUMETPUHU; MHOTOIPAHHUK, CEYCHHE
MHOTOTpaHHUKa, Ky0, MmapasuieNenuei, npusma, nupaMmuaa, Gurypa u moBEpXHOCTh
BpallleHus], HWINHAP, KOHYC, map, chepa, cedyeHus: GUrypbl BpallleHUs, TUIOCKOCTb,
Kacarouiasicss ceppl, IWIMHApPA, KOHycCa, IUIONIa[b IIOBEPXHOCTH NHUPAMMUIBI,
OpU3Mbl, KOHYCa, IWIMHApA, IUIOMAab chepbl, o0beM Kyba, MpsIMOYTOJIbHOTO
napasuieienune a, NMpaMuabl, IPU3Mbl, HWINH]pa, KOHYca, 1apa;

—  TOHATHS JABWKEHHUE B IPOCTPAHCTBE, NOJO0OHBIE (PUIYyphl B MPOCTPAHCTBE;
OpSAMOYTroJIbHAsl CHUCTEMa KOOpPJAMHAT, KOOPAMHATHl TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOpa, CKaJSIPHOE NPOMU3BEJCHHE, YIroJ MEXIy BEKTOpaMH, CymMMa BEKTOPOB,
IPOMU3BEJICHIE BEKTOPa HA YHUCIIO.

B pesynbrare 0ocBOSHUS TUCIUTUTHHBI 00 yIarOIIUICS JTOJDKEH YMETh:

—  BBINOJHATH BBIYMCICHHE 3HAYCHUH W TPEeoOpa3oBaHUS BBIPAKCHHH CO
CTETNIEHSMH U JjorapudMamu, Mpeodpa3zoBaHus IPOOHO-PAIIMOHATIBHBIX BRIPAKCHUH;

—  HAXOAWTh MPOU3BOIHBIC PJIEMEHTAPHBIX (DYHKIIMIA, UCTIONB3YsI CIIPABOYHBIC
MaTepHaIbl;

—  WCClenoBaTh B TMPOCTEHIIUX clydasX (QyHKIMM Ha MOHOTOHHOCTD,
HAXOJUTh HAUOOJBIITNE M HAMMEHBIIINE 3HAUYCHUS (QYHKIINIA;

— cTpouTh rpadUMKH MHOTOWICHOB C  HCIOJB30BAHMEM  armapara
MaTEeMaTHYECKOTO aHAJIN3a;

—  TPUMEHSTH IPOU3BOIHYIO TP PEIICHUH 3a/1ad Ha JBUKCHHE;

—  pemath MPAKTHKO-OPUEHTHUPOBAHHBIC 3aJa4ll HA HaWOONBIINE W
HAaWMEHBIITNE 3HAYEHUS, HA HAX0XKACHUE MMyTH, CKOPOCTH U YCKOPECHHUS;

—  cTpouTh TpadWKU H3YyYCHHBIX (DYHKIUH, HCMOIB30BaTh TpaduKu TpH
M3YYCHUH TPOIECCOB M 3aBUCHUMOCTEH, MPHU PEHICHUH 3a/ad U3 JPYTUX ydeOHBIX
MPEIMETOB U 3a/1a4 U3 PEaTbHON KU3HH,



—  BbIpaXkaTh (pOpMyJaMu 3aBUCUMOCTH MEX]ly BEJIMUYMHAMU;

—  pelaTth TEKCTOBBbIE 33Ja4d PAa3HBIX THUIOB (B TOM YHUCJIE HA MPOLEHTHI,
J0JIM Y YacTH, Ha JIBUJKEHUE, pabOTy, CTOUMOCTh TOBapOB M YCIYT, HAJIOTH, 3aa4H
13 00JIaCTH yNpaBIICHUS JTUYHBIMA U CEMEUHBIMU (DMHAHCAMM );

—  COCTaBJIATb BBIPAKECHMS, YpPAaBHEHUs, HEPABEHCTBA W HX CHUCTEMBI IIO
YCIOBUIO  3aJa4yd, HCCIENOBaTh  IIOJYYEHHOE  pEIICHHWE U  OLICHUBATh
MPaBAONOA00OHOCTh PE3yJIbTaTOB,;

—  OLICHMBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

—  u300pakaTh MHOTOTPAaHHUKHA M TOBEPXHOCTH BPAILIEHUS, UX CEUEHHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE, YMEHHUE pPACIO3HABATH IPAaBUIbHBIE
MHOT'OTPaHHUKH;

—  HaxXoAUTh C TMOMOIIBIO M3YYEHHBIX (OPMYT KOOPAUHATHI CEpPEIUHBI
OTpE3Ka, PaCCTOSIHUE MEXAY ABYMs TOUKAMU;

—  BBIUHCIATH T'€OMETPUYECKUE BEJIWYUHBI (IJIMHA, Yo, IJIOWaab, 00beM,
TUIONIA/Ib MTOBEPXHOCTH ), UCTIOJIb3Ys U3yUEHHbIE (POPMYIIBI U METO/IBI.

1.4, Kou4yecTBO YacOB HA OCBOEHNE MPOrPpaMMbl JMCHUTIIMHBI
MakcumanbHOM yueOHOM Harpy3ku oOyuatomierocst — 340 yacoB, B TOM 4ucle:
00s3aTENIbHON ayUTOPHON Y4yeOHOW Harpy3ku oOywaromierocs 322 4acos;
IPOMEXYTOUYHas aTTecTanus 6 4acos;

KOHCYJIbTalluu 12 4acos.



2. CTPYKTYPA U COJAEPXXAHUE YUEBHOM JUCIUILJIMHBI

2.1. O0beM y4eOHOM JUCHUIUINHBI M BU/bI Y4eOHOH padoThl

Bup yuyeoHo# padoTnl Oonem
4acoB

O0bem 00pa3zoBaTeILHON MPOrPaMMbl 340

B TOM YHCJIE:

TEOPETHYECKOE O0yUeHUE 191

NPAKTUYECKUE 3aHATHS, B TOM YHCIEe B (pOpME MpaKTHUUECKOU 131

OJITOTOBKHU

camocTosTeNbHas padboTa 0

KOHCYJIbTalluH 12

NPOMEXKYTOYHasi aTTecTalus B (opme dK3aMeHa 6




2.2. TemaTu4yeckuii miaH u cogep:kanue yueonoii mucuumaunabl OY /.11 «Martematukay

HaunmenoBaHue pa3iejioB Conepxxanue y4eOHOr0 MaTepuaJa, jadoparopunie padorbl 1 | O0béM B Konni YuebHo-
U TeM NpaKTHYECKUE 3aHATHSI, CAMOCTOSITeIbHAs padoTa yacax KOMIIETEHI[H, | MeTOaNYecKoe
ody4yalommxcsi, Kypcopasi padora (mpoekr) ¢opMupoBanuio | olecrnevyeHune
KOTOPBIX
crnocodcTByer
3J1eMEeHT
NMPOrpamMMbl
1 2 3 4 5
PA3JIEJI 1. 12
IMOBTOPEHHUE KYPCA
MATEMATHUKHN
OCHOBHOM HIKOJIbI
Tema 1.1. Conep:xaHue yueOHOro MmaTepuasia 2 OK 01 -OK 07 1,23
eab u 3apaun ba3oBble 3HaHUA U YMEHHUA 110 MaTeMaTHKE B MPO(ecCHOHAILHOM U
MaTeMATHKHU NMPH B MTOBCEHEBHOMN JI€SITEIbHOCTH.
OCBOEHHH
CHeNMAJTbHOCTH
Tema 1.2. IIpakTH4yeckoe 3aHsTHE 2 OK 01 - OK 07 1,2, 3
Yuciia 1 BEIYHCJIEHHUSI. JleicTBUS HaAJ TMOJOXKHUTEIBHBIMH M OTPHUIATEIbHBIMU YHUCIIAMHU,
Boipakenust n OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.
npeodpazoBaHust JleiicTBus co cTeneHsMu, (GOPMYIbl COKPAIIIEHHOTO YMHOKEHHS.
Tema 1.3. IIpakTHYecKkoe 3aHsITHE 2 OK 01 - OK 07 1,23
IIpouenTHbIe [IpocThie MpPOLEHTHI, pa3Hble COCOObI UX BbIYHCIEHUS. CI0XKHBIE
BbIYHMCJIEHUS] MPOIEHTHI.
Tema 1.4. IIpakTHyeckoe 3aHsATHE 2 OK 01 -OK 07 1,23

YpaBHeHus u
HEPaBeHCTBA

JluHeliHble, KBaJpaTHbIe, JpOOHO-TMHEHHBIE YpPaBHEHHUS U

HCEpaBCHCTBA.




Tema 1.5. IIpakTHYeckoe 3aHsITHE 2 OK 01 - OK 07 1,23
Cucrembl ypaBHeHMI 1 CriocoObl  pemieHus CHCTEM JIMHEHHBIX ypaBHEHUH. Pemenue
HEpPaBeHCTB CUCTEM HEJIMHEHHBIX YPABHEHUH, CUCTEM HEPABEHCTB.
Tema 1.6. I[IpakTHYeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
BxoaHo# KOHTPOJIb Boruucnenuss u mnpeoOpa3oBaHusA. YpaBHEHUS M HEPABEHCTBA.
I'eoMeTpus Ha TIOCKOCTH.
PA3JIEJI 2. 30
NPAMBIE U
IIJIOCKOCTH B
IMPOCTPAHCTBE
Tema 2.1. Conep:xanue yueOHOro Mmatepuajia 6 OK 01, OK 03, 1,2
OcHOBHbIE MOHATHS [Ipeamer ctepeomerpun. OcCHOBHBIE MOHSTHS (TOYKa, MpsiMas, OK 04, OK 07
cTepeoMeTpHUH. IJIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUHU.
Pacnonoxenue npsameix u | Ilepecekaromuecs, napajienbHble M CKPEHIMBAIOIIHUECS IPSIMBIE.
IJI0CKOCTel [Ipu3Hak W CBOMCTBO CKpEIIMBAKOIIMXCS NpsIMbIX. (OCHOBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Conep:xaHue yueOHOro MmaTepuasia 6 OK 01, OK 03, 1,2
IMapa/uteabHOCTH [TapamneneHble npsmas u miockocTs. Omnpenenenue. IlpusHak. OK 04, OK 07
NPSIMbIX, IPAMOi U CpoiictBa (¢ JokazatenbcTBoM). [lapamienbHble  IIIOCKOCTH.
IUIOCKOCTH, IIockocTeli | Omnpenenennie. Ilpusnak. CpoiictBa (C  J0Ka3aTeIbCTBOM).
Terpasap u ero snementsl. [lapamnenenunen v €ro 3J€MEHTHI.
CBoiicTBa  MNPOTHBOMOJIOKHBIX ~ TpaHed W JMaroHajeu
napajuienenunesaa.
I[IpakTHYeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
[Toctpoenue ceuenuii. Peienue 3anay. OK 04, OK 07
Tema 2.3. Coaepikanue y4eOHOro MmaTrepuaJia 6 OK 01, OK 03, 1,2
IlepneHAUKYIAPHOCTH [IepnieHquKyNsApHBIE IPSIMBIE. [TapatenpHbIe IpsIMBIE, OK 04, OK 07

NPAMBIX, IPAMOH U
IJIOCKOCTH, IIJIOCKOCTEMR

MIEPIICHIUKYJISIPHBIE K IIOCKOCTU. [IpU3HaK mepneHauKyaspHOCTH
MPAMOM U TIJIIOCKOCTH. JloKa3aTenbCTBO.




I[IpakTHyeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
[lepnennukynsap u HaxkinoHHas. llepneHAMKYISpHBIE IUIOCKOCTH. OK 04, OK 07
[Ipu3Hak nepneHauKyIIpHOCTH IVIOCKOCTEN. [JokazaTrenbeTBo.
PaccrosiHus B pocTpaHCTBE.
Tema 2.4. Conep:xxanue yueOHOro matepuajia 6 OK 01, OK 03, 1,2
Teopema o Tpex Teopema o Tpex nepneHauKysspax. Jloka3arenbcTBo. YTOI MEXITY OK 04, OK 07
nepneHanuKyJsipax MPSIMOM U TJIOCKOCTBIO. YTOJ MEXTy IIIOCKOCTSMHU.
Tema 2.5. I[IpakTHYeckoe 3aHsITHE 2 OK 01, OK 03, 1,2
Pemenne 3agau. [Ipsimbie | PacnosiockeHne mOpsAMBIX UM IUIOCKOCTEH B MPOCTPAHCTBE. OK 04, OK 07
U TUIOCKOCTH B [eprieHANKYIAPHOCTh W TAPAIIICIFHOCT MPSIMBIX M TUIOCKOCTEH.
NPOCTPAHCTBE CkpemuBaroniecs npsmele.
PA3JIEJI 3. 20
KOOPAUHATHBI N
BEKTOPBI
Tema 3.1. Conep:xaHue yueOHOro MmaTepuajia 6 OK 02, OK 03, 1,2
JdexapToBbl JlexapToBBI KOOpAMHATHI B mpocTpaHcTBe. I[Ipocreiimume 3amaun B OK 04, OK 07
KOOPAHHATHI B KoopauHaTax. PaccrosiHue Mexay ABYyMs TOYKaMH, KOOPIWHATHI
NPOCTPAHCTBE. CepeHbBI OTpe3Ka.
Paccrosinue Mexay IIpakTnyeckoe 3aHsTHE 2 OK 02, OK 03, 1,2
ABYMSI TOUKAMM. JekapToBbl KOOpAMHATHI B MpocTpaHcTBe. [Ipocreiimue 3amaun B OK 04, OK 07
Koopaunartsl cepequHbl KoopauHatax. PaccrosiHue Mexay ABYMSI TOYKaMH, KOOPIAMHATHI
oTpe3Ka CepeaIHbBI OTpPE3Ka.
Tema 3.2. Conepxanue yueOHOro marepuajia 8 OK 02, OK 03, 1,2
BekTopsbl B Bekropsl B mpoctpanctBe. ClOKE€HHE W BBIYUTAHUE BEKTOPOB. OK 04, OK 07
NPOCTPAHCTBE. YTOJI YMHOXKEHHE BeKTopa Ha 4Yucio. KomrmaHapHbIE BEKTOPBHI.
Me:KI1y BEKTOpaMH. CkansipHO€ MPOU3BEICHNE BEKTOPOB.
Cxkansipnoe IIpakTHYeckoe 3aHsITHE 2 OK 02, OK 03, 1,2
Npou3BeJleHNuEe BEKTOPOB PasnoxkeHne BeKTOpa IO TpeM HEKOMIUIAHAPHBIM BEKTOpaM. OK 04, OK 07

KOOp,Z[I/IHaTLI BCKTOpPA, CKAJKIPHOC IMPOU3BCIACHHC BCKTOPOB B




KOOpJMHATaX, yrojl MEXAy BEKTOpaMH, Yroj MEXIy NpsAMOH U
IUIOCKOCTBIO, YTOJI MEXy INIOCKOCTAMU. Y PaBHEHUE INIOCKOCTH.

Tema 3.3. IIpakTHYeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
Pemenue 3axau. JlekapToBBI ~ KOOpAMHATBI B  TPOCTpaHCTBE. BekTopel B OK 04, OK 07
Koopaunatel u npoctpancTBe. COXEeHHEe W BBIUMTAHHWE BEKTOPOB. YMHOXKCHHE
BEKTOPBI BekTopa Ha umcio. Kommanapaele BekTopsl. CKalsipHOE
MPOU3BEJICHNE BEKTOpOB. Pa3nokeHWe BeKTOpa IO TpeM
HEKOMIUTAHApHBIM BekTopaM. [Ipocreiimme 3a1aun B KOOpAMHATAX.
KoopanHaTsl BEKTOpa, pacCTOSIHUE MEXKIY TOUYKAMH, KOOPIMHATHI
CepeIMHBI  OTpe3Ka, CKaSIPHOE TIPOHW3BEJICHUE BEKTOPOB B
KOOpAMHATAX, YroJI MEXAYy BEKTOpPaMH, yroJl MEXKIYy NpsSIMOH H
TUTOCKOCTBIO, YTOJI MEXK/Ty TUIOCKOCTSIMHU.
PA3JIEJI 4. 60
OCHOBBI
TPUT'OHOMETPHUMN.
TPUT'OHOMETPHYEC-
KHUE ® YHKIIUU
Tema 4.1. Conep:xaHue yueOHOro MmaTepuasia 6 OK 01 —OK 07 1,2,3
Tpuronomerpuueckue Pannannas mepa yria. [loBopoT Touku BOKpyr Hayajia KOOPAMHAT.
yHKIHH 3HaKM CHHYCa, KOCHHYCA, TAHT€HCAa U KOTaHTEHCa MO0 YETBEPTSM.
NPOU3BOJIbHOIO yIJia, 3aBHCHUMOCTB MEX]Iy CHHYCOM, KOCUHYCOM, TAHT€HCOM 1
ynciaa. Paguannas u KOTAaHT'€HCOM OJIHOTO U TOoro ke yria. OrpenereHue CHHYcA,
rpajaycHasi Mmepa yriia KOCHHYCa, TAHTE€HCA U KOTaHTeHCa.
Tema 4.2. Conepxanue yueOHOro marepuajia 6 OK 01 —OK 07 1,2,3
OcHoOBHBIE Tpuronomerpuueckue ToxaectBa. CHHYC, KOCHHYC, TaHI'€HC W
TPUTOHOMeTPHYecKHe KOTAHI'€HC YTJIOB 0 U - 0. POpMyIIbl IPUBEIEHHUS.
TOXKIECTBA.
DopMyJIbI IPUBEICHUA
Tema 4.3. Coaepikanue y4eOHOro MmarepuaJia 6 OK 01 - OK 07 1,23




Cunyc, kocunyc,
TAHTeHC CYyMMBI U
PAa3HOCTH ABYX YIJIOB.
CuHyc U KOCHHYC
ABOMHOIO yrJia.
®opmyJibl 0JJOBUHHOTO

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB.
CuHyc u xocuHyC JBOMHOro yriia. ®opmynbsl MOJIOBUHHOTO yrija.
[IpeoOpa3oBanusi CyMMbl TPUTOHOMETPUYECKUX (QYHKUMHA B
OpOU3BEJEHUE U  MPOU3BEAECHMS B CyMMYy. BrlpaxeHue
TPUTOHOMETPUYECKHX (PYHKIMH Yepe3 TaHreHC MOJOBHHHOTO
apryMeHTa.

yria [IpeoOpa3oBanust MPOCTENUIINX TPUTOHOMETPUUYECKUX BBIPAKEHUH.
I[IpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,23
[IpeoOpa3oBanust MPOCTENUIINX TPUTOHOMETPUUYECKUX BbIPAKEHUH.
Tema 4.4. Conep:xanue yueOHOro Mmatepuajia OK 01 - OK 07 1,2,3
DyHKIUH, X CBOICTBA. OO6nacTh oOmpeneneHuss W MHOXKECTBO 3HAYeHUH  (YHKIIH.
Crnioco0b1 3aganus UETHOCTh, HEYETHOCTh, MEPUOIUYHOCTh (QYyHKUUNA. CrocoObl
bynkuuii 3aanus QyHKITUH.
IIpakTHyeckoe 3aHsiTHE OK 01 - OK 07 1,23
O0mactp ompeAeNeHuss W MHOXKECTBO 3HaueHUH (QYHKIUH.
UETHOCTh, HEUETHOCTH, NEPHOTUYHOCTh (yHKIUH. CrocoObl
3aanus QyHKITUH.
Tema 4.5. Conep:xaHue yueOHOro MaTepuasia OK 01 —OK 07 1,2,3
Tpuronomerpuueckue Ob6nactp olnpeeneHus u MHO>KECTBO 3HAYeHUH
¢GyHKIUN, X CBOMCTBA TPUTOHOMETPUUYECKUX GbyHKIHi. YETHOCTB, HEUYETHOCTb,
U rpadpuxn HEPUOIUYHOCTb TPUTOHOMETPUYECKUX (DYHKIIHH.
Tema 4.6. IIpakTHYecKkoe 3aHsITHE OK 01 - OK 07 1,23
IIpeodpa3oBanue Cxarue 1 pacTshkeHHe TpagKOB TPUTOHOMETPUYECKUX (DYHKIIMH.
rpagpuxoB [Ipeo6pazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIIHI.
TPUTOHOMETPHYECKUX
bynkuui
Tema 4.7. Coaepikanue y4eOHOro MmaTepuaJia OK 01 -OK 07 1,23
Oo0parHble OOpatHble TpuUroHomerpuueckue ¢yHkuuu. HMx cBoiictBa u
TPUTOHOMETPHYECKHe rpaduKy.

byHkuun




Tema 4.8. Coaepikanue y4eOHOIo MaTepuaJia 8 OK 01 -OK 07 1,23
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a,
YPaBHEHHUS U ctg x =a.
HepaBeHCTBa
IIpakTHyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
Pemenne TpPUrOHOMETPUYECKMX YpPAaBHEHUN OCHOBHBIX THIIOB:
MPOCTENIINE TPUTOHOMETPUYECKUE YPABHEHMsI, CBOJAIIUECST K
KBaJIpaTHBIM,  pEIIaeMble  PA30oKEHHUEM Ha  MHOXUTEIH,
OJIHOPOJIHBIE.
[IpocTeimme TpUrOHOMETPUYECKHE HEPABEHCTBA.
Tema 4.9. Coaep:kaHue y4eGHOro MaTepuasia 6 OK 01 — OK 07 1,2,3
Cucremsl CucreMsbl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN.
TPUTOHOMETPUYECKUX
YPaBHeHUil
Tema 4.10. IIpakTHyeckoe 3aHsTHE 2 OK 01 - OK 07 1,23
Pemenne 3apau. [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUU. Permienue
OcHoBBI TPUTOHOMETPUYECKUX YPABHCHHM M HEPABEHCTB B TOM YHUCIE C
TPUTOHOMETPHUH. UCII0JIb30BAHUEM CBOMCTB (DyHKLIUH.
Tpuronomerpuuyeckue
byHkuun
PA3JIEJI S. 10
KOMIIVIEKCHBIE
YUCJIA
Tema 5.1. Conepxanue yueOHOro marepuajia 7 OK 01 —OK 07 1,2
KommnuexkcHplie uncia Ilonste xomiuiekCcHOro uucia. CONpsKEHHbIE KOMIUIEKCHBIE
4KClla, MOAYJIb U apryMEHT KOMILIEKCHOTO uncia. Popma 3anucu
KOMIUIEKCHOTO 4YHclia (reoMeTpuyeckas, TpPUTOHOMETpUYECKas,
anreOpanyeckas).
IIpakTHyeckoe 3aHsATHE 1 OK 01 —OK 07 1,2

ApI/I(I)MeTI/I‘-IeCKI/Ie JIEHCTBUS C KOMIUIEKCHBIMU YHCIaMU.




Tema 5.2. IIpakTnueckoe 3aHsiTue 2 OK 01 -OK 07 1,2
IIpumenenue BrimonHeHne pacyeToB € MOMOINBIO KOMIUIEKCHBIX — YHCEIL.
KOMILJIEKCHBIX YHCeJI [Tpumeph! KCITOTB30BaHUS KOMITJICKCHBIX YHACE.
PA3JIEJI 6. 38
MMPOU3BOJHASA
®YHKIINU, EE
IMPUMEHEHUE
Tema 6.1. Conep:xxanue yueOHOro matepuajia 2 OK 01 - OK 07 1,2,3
IMonsiTHE MPON3BOIHOIA. OmnpeneneHne YUCIOBOW IMOCIENOBATEIBHOCTH M CIIOCOOBI €e
@opmyabl H MPaBUJIA 3a/laHusl. CoiicTBa YHCIIOBBIX MOCJIEZI0BATEEHOCTEH.
aupdepeHuupoBaHus Omnpenenenue npeaena nociueaoBaTenbHOCTU. [Ipenen Gyakumnm Ha
oeckoneynoct. Ilpenen ¢ynkmuu B Touke. [lpupamenue
aprymenTta. [lpupamenue QyHKOUU. AJTOPUTM  OTHICKAHUS
MPOU3BOJHOM.
IIpakTHyeckoe 3aHsTHE 2 OK 01 - OK 07 1,23
Briaucnenne MpeEIoB HOCJIEN0BATEILHOCTEH. 3amaum,
MPUBOISIIINE K MHOHATHIO MIPOU3BOIHOM. Onpenenenue
MIPOU3BOAHOM.
Tema 6.2. Conep:xaHue yueOHOro MmaTepuasia 4 OK 01 —OK 07 1,2,3
IIpousBoaHbBIE CyMMBI, ®opmynsl quddepenunponanus. [Ipasuna quddepeHunpoBaHus.
pa3HoCTH, I[IpakTHYeckoe 3aHsATHE 2 OK 01 - OK 07 1,23
Npou3BeIeHNs, ®opmynsl quddepenunpoanus. [IpaBuna quddepeHunpoBaHus.
YaCTHOI0
Tema 6.3. Conepxanue yueOHOro marepuajia 4 OK 01 —OK 07 1,2,3
IIpousBoanbie Omnpenenenue CIIOKHOM GbyHKIHH. [TpousBogHas
TPUTOHOMETPUYECKUX TpuroHoMerpuueckux QpyHkuuii. [IponsBoaHas cnoxxHoit GyHKINU.
¢ynknuii. Ilpoussoanas | IlpakTuyeckoe 3aHsITHE 2 OK 01 —OK 07 1,2,3

CJI0KHOM (PYHKIUH

Onpenenenne CIIOKHOM GyHKIUH. IIponsBogHas

TpuroHoMmerpuyeckux GpyHkuuil. [IponzBoaHas cnoxHON QYHKIUH.




Tema 6.4. Coaepikanue y4eOHOIo MaTepuaJia OK 01 -OK 07 1,23
Ilousitue o [lonsitue wHempepsiBHOW  ¢yHKuuu. CBOICTBA HENpPEpHIBHOU
HeNpepbIBHOCTH GbyHKINN. Cas13b MEXy HENPEPBIBHOCTHIO u
¢ynkunu. Meton TG hepeHIUPYEMOCThIO (DYHKITUU B TOUKE.
HHTEPBAJIOB IIpakTHYeckoe 3aHsATHE OK 01 - OK 07 1,2,3
ANropuTM pelieHuss HEPaBeHCTB METOI0M UHTEPBAJIOB.
Tema 6.5. Conep:xxanue yueOHOro matepuajia OK 01 - OK 07 1,2,3
I'eomerpuueckuii u 'eomerpuueckuif  CMBICT POU3BOAHON (DYHKIMM — YIJIOBOMU
(puznuecknii cMbICI KO3 (UIMEHT KacaTelbHOM K Trpa@uKy QYHKIMM B TOYKE.
NPOM3BOAHOM VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUU.
IIpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,23
ANTrOpUTM COCTaBJICHHUS YpaBHEHMsI KacaTeJbHOW K Trpaduky
¢byakun y=f(x).
Tema 6.6. IIpakTHyeckoe 3aHsITHE OK 01 - OK 07 1,2, 3
DuU3nYeCKnid CMbICI Ouznyeckuil (MEXaHUYECKUI) CMBICI MMPOU3BOIHOM — MTHOBEHHAs
NMPOU3BOHOI B CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t).
npodeccuoHAIbLHBIX
3ajgadax
Tema 6.7. Conep:xaHue yueOHOro MaTepuasia OK 01 —OK 07 1,2,3
MOHOTOHHOCTH Bo3spacranue u yobiBaHue (hyHKIMH, COOTBETCTBHE BO3pPACTaHUS U
¢ynkuun. Touxn yObIBaHUST (PYHKIMM 3HAKY Mpou3BOAHOU. [loHsTHE mMpom3BOAHOMN
IKCTpeMyMa BBICILIETO TMOPSAJIKAa, COOTBETCTBHE 3HAKa BTOPOIl MPOU3BOAHOMN
BBIYKJIOCTU (BOTHYTOCTH) (QyHKUMKM Ha otpe3ke. [loHsTHe
aCUMNTOTHI, CHocoObl uX omnpeneneHus. JpoOHO-nHHeNHas
GbyHKIHS.
IIpakTnyeckoe 3ansiTue OK 01 -OK 07 1,2,3
3ajaul Ha MaKCUMyM U MHHMMYM. AJNTOPUTM HCCIEIOBaHUS
(YHKLIMHU ¥ TIOCTPOEHUS ee TpaduKa ¢ HOMOIIbIO TPOU3BOJHOM.
Tema 6.8. Coaepikanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,23




HccaenoBanue UccnenmoBanne (yHKIIMM Ha MOHOTOHHOCTh U TOCTPOCHUE
(pynkumii u nocrpoenue rpaduKoB.
rpaguxkoB I[IpakTHYeckoe 3aHsITHE 2 OK 01 — OK 07 1,23
HccnenoBanne (QyHKIMM HAa MOHOTOHHOCTh UM TOCTPOCHHE
rpaduKoB.
Tema 6.9. Conep:xxanue yueOHOro matepuajia 2 OK 01 - OK 07 1,2,3
Hauboabiee u Haxoxnenne HamOOJbIIEro U HaMMEHbBIIEro 3HAYEHUH (QYHKUUH,
HaUMeHbIIIee 3HAYEHUsI MIOCTpOEHHE I'papKOB MHOTOWIEHOB C HCIIOJIb30BAaHUEM ammapara
pyHkouu MaTeMaTHYeCKOro aHaJIN3a.
Tema 6.10. IIpakTHyeckoe 3aHsiTHE 2 OK 01 - OK 07 1,23
Pemenne 3anau. @Qopmynel u mpaBuna auddepeHupoanus. cciemoBanue
IIpousBoanas pyHKuuM, GbyHKIMA ¢ TOMOIIBIO MPON3BOIHOM. Hanbomnbiiee 1 HauMeHsbIIee
ee IpUMEHeHHue 3HaueHUs (YHKIIHUH.
PA3JIEJI 7. 36
MHOI'OI'PAHHUKH
U TEJIA BPALIEHUSA
Tema 7.1. Conep:xaHue yueOHOro MmaTepuasia 2 OK 01 - OK 07 1,2
Bepmunbl, pedpa, [TonsiTne MHOTOrpaHHUKa. Ero 31eMeHThI: BepiiuHbl, pedpa, rpaHu.
rPpaHH MHOTOTPAHHUKA JHuaronans. Ceyenuie. Bolmykiible 1 HEBBITYKIIbIE MHOTOIPaHHUKH.
Tema 7.2. Conep:xaHue yueOHOro MaTepuasia 2 OK 01 —OK 07 1,2
IIpu3ma, ee [Tonsitne npusmel. Ee ocHoBaHus 1 OokoBbIe rpaHu. BeicoTa
coCTaBJIfIIOIIKE, npusmsl. [Ipsimast u HaknonHas npusma. [IpaBunbHas npusma. Ee
ceyenue. [Ipsimas u ceueHue.
NpaBUJIbHAS MPU3MBI
Tema 7.3. Coaepikanue y4eOHOro MmaTrepuaJia 2 OK 01 -OK 07 1,2
Mapannenenunen, Kyo. [Mapannenenunen, cBOWCTBa MPSAMOYTOJBLHOTO MapasuieNenumnena,
Ceuenue KkyoOa, ky0. Ceuenue Ky0a, mapaienenunea.
napaJjesjienumnena
Tema 7.4. Coaepikanue y4eOHOro MmarepuaJia 2 OK 01 -0K 07 1,2




IMupamuna, ee
cocTaBJIfAIOIIHE,
ceuenue. [IpaBunbHas
nupaMuaa. YcedyeHHas

[Mupamuna u ee snementhl. Ceuenue nupamunbl. [IpaBuiibHas
NApaMUJIa. Y CeYeHHAs MUPAMUAA.

nupamMmmjaa
Tema 7.5. Conepxxanue yueOHOro matepuajia OK 01 - OK 07 1,2
bokoBas 1 nmosiHas [Tnomaas 6OKOBOM M MOJTHON MOBEPXHOCTU MPU3MBI, MTUPAMUIBL.
MOBEPXHOCTH NMPHU3MBI,
NHPaMH/IbI
Tema 7.6. Copep:xaHue y4eOHOro MaTepuaJia OK 01 - OK 07 1,2
Cummerpus B KyOe, CummeTpHusi OTHOCHUTEIBHO TOYKH, IIPSIMO, IIJIOCKOCTH.
napaJJienenumnenie, CummeTpus B KyOe, mapajuiesienureie, mpu3mMe, mupamMmuse.
npu3mMe, nUpamMuje
Tema 7.7. IIpakTu4yeckoe 3aHsiTHE OK 01 - OK 07 1,2
IIpaBuiabHbIE [lonaTHe mNpaBUIBHOTO MHOTOrpaHHMKA. CBOWMCTBA NPABUIIBHBIX
MHOTOTPAHHUKH, UX MHOTOT'PaHHUKOB.
cBOlicTBa
Tema 7.8. Conep:xaHue yueOHOro MaTepuasia OK 01 —OK 07 1,2
Huannap, ero Hununaap u ero asnementbl. CeueHue HUIMHIpA (MapajuieNbHOE
COCTaBJISIIOLIHE. OCHOBAaHUIO U ocH). Pa3zBepTka munmHapa.
Cevenne mMuIMHApPA
Tema 7.9. Conepxanue yueOHOro marepuajia OK 01 —OK 07 1,2
YcedyeHHbI KOHYC. VYceuennblii koHyc. Ero oOpasyromas u BeicoTa. CeueHue
CeueHue yce4eHHOT 0 YCEYEHHOTO KOHYCa.
KOHYCa
Tema 7.10. Coaepikanue y4eOHOro MmaTrepuaJia OK 01 -OK 07 1,2
lap u chepa, ux Hlap u chepa. Bzaumuoe pacnosoxenune cpepbl U IUIOCKOCTH.
ceyeHHs Ceuenue mapa, cepsl.
Tema 7.11. Coaepikanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2




IlousitTue 00 00BLeMe
Tesa. OTHoLIEeHNEe

[Tonsitne 06 oObeme Tema. OO0beM Kyba W TPSIMOYrOJILHOTO
napayutesnenunena. O0beM NPU3Mbl U IHITUHIPA.

00beMOB NO00HBIX TeJ IIpakTH4eckoe 3aHsTHE 2 OK 01 — OK 07 1,2
OtHomIeHne 00BEMOB MOAOOHBIX Tel. | eoMETpHUYeCKUil CMBICI
onpenenuTens 3-ro nopsjaka.
Tema 7.12. Conep:xxanue yueOHOro matepuajia 2 OK 01 - OK 07 1,2
O0beMbl M IOIAH O6bembl  mupamuasl W KoHyca. OObem 1mapa. Ilmomamu
MOBEPXHOCTEH TeJl ITIOBEPXHOCTEN TeIl.
Tema 7.13. I[IpakTHYeckoe 3aHsITHE 4 OK 01 - OK 07 1,2
Komounauuu KomOunammm reomeTprudeckux Ted.
MHOTOTPAHHUKOB H TeJl
BpalleHus
Tema 7.14. IIpakTHYeckoe 3aHsITHE 4 OK 01 — OK 07 1,2
I'eomeTpuueckue Hcnonb3oBaHnne kKOMOMHALIMKA MHOTOTPAHHUKOB U T€J BPALICHUS B
KOMOMHAIIUM Ha MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
NpPaKTHKe
Tema 7.15. IIpakTHyeckoe 3aHsiTHE 2 OK 01 - OK 07 1,2
Pemienne 3agau. OO0beMbl U IUIOIIATM TOBEPXHOCTH MHOTOTPAaHHUKOB U Tel
MHoOrorpaHHuKH M TeJia | BPALCHMUSL.
BpallleHUsA
PA3JIEJI 8. 10
ITEPBOOBPA3HAS
®YHKINUU, EE
INPUMEHEHUE
Tema 8.1. Coaepikanue y4eOHOro MmaTrepuaJia 2 OK 01 -OK 07 1,23
IlepBooOpa3nas 3ajaya O BOCCTAaHOBJECHHWU 3aKOHA JBIDKEHHMsS IO HW3BECTHOU
¢ynkuunu. [IpaBuna ckopoctu. [ToHsTue uHTerpupoBanus. O3HaKOMIICHHE C TIOHATHEM
HAXOKICHUS UHTerpaina M mnepBooOpasHodt mnsa ¢ynkuumu y=f(x). Tabnuua

NnepBoodpa3sHbIX

(I)OpMYJ'I JJI1 HaXOXKACHUA HCpB006p8.3HBIX. I/ISY‘-IGHI/IC IpaBHJia




BBIUMCIICHUSI TNepBooOpa3Hoil. Pemenne 3amau  Ha  CBS3b
nepBooOpa3Hoil M ee MPOM3BOJIHOMN, BBIYHMCICHHE NEPBOOOpPA3HOM
JUTSL JTaHHOW (DyHKIIUH.

Tema 8.2. Conep:xxanue yueOHOro matepuajia 2 OK 01 —OK 07 1,2,3
ILi1omann [TonstTue onpenenéHHoro WHTErpayia. l'eoMeTpuueckuid U
KPHUBOJIMHEHOMI ¢u3ndyeckuii  CMBICAT  OMNpeneNeHHOro uHTerpama. Dopmyna
Tpaneuun. Popmysa Hprorona— JleiiOHuma. 3agaun, MNOpPUBOAAIIME K IOHSATHIO
HbroTona — JleiiOnumna ONPENEIEHHOTO  MHTErpaja — O  BBIYUCIEHUH  IUIOIIAJAH
KPHUBOJIMHEWHOM TpaNeuu, O MEPEMEIICHUN TOYKH.
Tema 8.3. Conep:xanue yueOHOro Mmatepuajia 2 OK 01 - OK 07 1,2,3
HeonpenesieHHblii H [ToHsiTHE OTIPENENIEHHOTO U HEOTIPEIETIEHHOTO NHTErpaIa.
onpeaeeHHbIN
HHTErpajibl
Tema 8.4. Conep:xaHue yueOHOro MmaTepuasia 2 OK 01 - OK 07 1,23
IlousiTue 00 ['eomeTpuueckuii CMBICIT ONPENEIEHHOTO HHTETpaa.
onpeeJeHHOM
HHTerpaje Kak
IUIOIA/IH
KPHUBOJIMHEHHOM
Tpaneuun
Tema 8.5. IIpakTHYecKkoe 3aHsITHE 2 OK 01 - OK 07 1,23
Pemenne 3agau. [TepBooOpa3nas ¢ynkuu. [IpaBuia HaxoXAEHUS TEPBOOOPAZHBIX.
IlepBooOpa3nas Ee npumenenue.
dyHkuum, ee
NpPHUMEHEeHHe
PA3JIEJI 9. 18
CTEIIEHHU U KOPHHU.
CTEIIEHHASA
O YHKIUA
Tema 9.1. Coaepikanue y4eOHOro MmarepuaJia 2 OK 01, OK 02, 1,23




Crenennasi pyukuus, ee | [loHaTHe KOpHS n-Ol CTENEHUM U3 JCHCTBUTEIBHOIO 4YHCIIA. OK 03, OK 04,
cBOIicTBa @yHKIMKH y= n\X #uX cBoiicTBa M rpaduku. CBOICTBA KOPHS N- OK 05, OK 07
OH CTEIIECHMU.
IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,23
[lonsatue KOpHS N-OM CTENEHU U3 JACHUCTBUTEIBHOTO YHCHA. OK 03, OK 04,
OyHKIEE y= nVX #X cBoiicTBa u rpaduki. CBOMCTBA KOPHS N- OK 05, OK 07
OH CTENEHM.
Tema 9.2. Conep:xxanue yueOHOro matepuajia 2 OK 01, OK 02, 1,2,3
IIpeoGpa3oBanue [IpeobpazoBanue npparroHaIbHBIX BEIPAKEHUM. OK 03, OK 04,
BbIPAKEHHU I C KOPHAMH OK 05, OK 07
N-0i cTeneHun IIpakTHyeckoe 3aHsiTHE 2 OK 01, OK 02, 1,23
[IpeoGpa3oBanue nppalMOHATBHBIX BBIPAKEHUH. OK 03, OK 04,
OK 05, OK 07
Tema 9.3. Conep:xaHue yueOHOro MmaTepuasia 2 OK 01, OK 02, 1,23
CaoiicTBa CTENEHHU C [lonsitTne creneHn ¢ JIOOBIM  PallMOHANBHBIM  IOKAa3aTEJIEM. OK 03, OK 04,
PalMOHAJILHBIM U Crenennslie QpyHKIIMHU, UX CBOICTBA U I'padUKH. OK 05, OK 07
AeHCTBUTEJIbHBIM
NM0KA3aTeJIAMH
Tema 9.4. Conep:xaHue yueOHOro MaTepuasia 2 OK 01, OK 02, 1,2,3
Pemenne PaBHOCWIIBHOCTh MppalMOHAIBHBIX YPAaBHEHHII W HEPABEHCTB. OK 03, OK 04,
HPPAHOHAIBHBIX Mertonbl UX peleHus. OK 05, OK 07
YPaBHEHHUIl U I[IpakTHYeckoe 3aHsATHE 4 OK 01, OK 02, 1,23
HEpPaBeHCTB Peuienne nppanoHaIbHBIX YPAaBHEHUI U HEPABEHCTB. OK 03, OK 04,
OK 05, OK 07
Tema 9.5. IIpakTnyeckoe 3ansiTue 2 OK 01, OK 02, 1,2, 3
CreneHu v KOpHM. Omnpenenenue creneHHod ¢yHkuuu. Mcnonp3oBaHUE €€ CBOICTB OK 03, OK 04,
Crenennas pynkuus IIPU PELIECHUN YPAaBHECHUHN U HEPABEHCTB. OK 05, OK 07
PA3JIEJI 10. 18

INOKA3ATEJIbHASA




O YHKIUA

Tema 10.1. Coaepikanue y4eOHOro MmaTepuaJia 2 OK 01, OK 02, 1,23
IToxa3aTeabHas CreneHnb C MPOU3BOJBHBIM  JICUCTBUTEIIBHBIM  TOKA3aTEJNIEM. OK 03, OK 04,
(pynkuus, ee cBoiicTBa Omnpenenenre mMoKa3aTeIbHON (DYHKIIMU, €e CBOWCTBA M TpaduK. OK 05, OK 07
3HAKOMCTBO C IPUMEHEHUEM MMOKa3aTeIbHONU (DYHKITUH.
IIpakTHyeckoe 3aHsiTHE 2 OK 01, OK 02, 1,23
Pemenue MOKa3aTeIbHBIX ypaBHEHUI (yHKIIMOHATIBHO- OK 03, OK 04,
rpauyecKuM METOIOM. OK 05, OK 07
Tema 10.2. I[IpakTHYeckoe 3aHsITHE 8 OK 01, OK 02, 1,23
Pemenue Pemrenne mnoka3zaTenpHBIX YpPaBHEHHM METOJIOM YpaBHUBAHMS OK 03, OK 04,
NoKa3aTeJbHbIX nokKasareyei, MeToJOM OK 05, OK 07
YPaBHEHHUIl U BBE/IEHUS HOBOM TNepeMEHHOW, (yHKIMOHAIbHO-IpapUIecCKuM
HEPaBEHCTB MeTo oM. Perienne nmokasaTebHBIX HEPABEHCTB
Tema 10.3. Conep:xaHue yueOHOro MmaTepuasia 2 OK 01, OK 02, 1,23
Cucrembl Pemrenne cucrem nokasarenbHbIX YPaBHEHUM. OK 03, OK 04,
NoKa3aTeJIbHbIX OK 05, OK 07
ypaBHeHUit IIpakTHyeckoe 3aHsiTHE 2 OK 01, OK 02, 1,23
Pemenue cuctemM noka3areyibHbIX YPaBHEHUM. OK 03, OK 04,
OK 05, OK 07
Tema 10.4. IIpakTHYeckoe 3aHsITHE 2 OK 01, OK 02, 1, 2,3
Pemenue 3agau. Pemienne mnoka3aTenbHBIX YpPaBHEHUM METOJIOM YpaBHUBAHMS OK 03, OK 04,
Ioka3zaTenbHas [IOKa3areyiel U METOJIOM BBEICHUs HOBOW IlepeMeHHOU. Pemienue OK 05, OK 07
bynkuus MOKa3aTeIbHbIX HEPABEHCTB.
PA3JIEJI 11. 24
JIOTAPUDMBI.
JJIOTAPUOMUYECKASA
O YHKIUA
Tema 11.1. Coaepikanue y4eOHOro MmaTepuaJia 2 OK 01, OK 02, 1,2,3
Jlorapugm yucaa. Jlorapupm umcna. JlecITHUHBII W HaATypalbHBIN JOTapUQMBI, OK 03, OK 04,




JdecATHYHBIN U
HATYpaJbHbIH
Jorapu¢mel, YucJIo e

YHuCJIO €.

OK 05, OK 07

Tema 11.2. Conep:xxanue yueOHOro matepuajia OK 01, OK 02, 1,23
CBoiicTBa J0rapu¢mos. CBoiicTBa J0TaprQMOB. OK 03, OK 04,
Onepanus OK 05, OK 07
JorapugMupoBaHusi I[IpakTHYeckoe 3aHsITHE OK 01, OK 02, 1,23
Omneparust JorapupMUpOBaHUSL. OK 03, OK 04,
OK 05, OK 07
Tema 11.3. Cojaep:xkaHue y4yeOHOIo MaTepuaJia OK 01, OK 02, 1,23
Jlorapudpmuveckas Jlorapudmudeckas GyHKIIUS U €€ CBOWCTBA. OK 03, OK 04,
¢dyHkuusa, ee cBoiicTBa OK 05, OK 07
IIpakTHYeckoe 3aHsITHE OK 01, OK 02, 1,23
Jlorapudmudeckas GyHKIIUS U €€ CBOMCTBA. OK 03, OK 04,
OK 05, OK 07
Tema 11.4. Conep:xaHue yueOHOro MmaTepuajia OK 01, OK 02, 1,2,3
Pemenne [Tonsatue sorapupMuIecKoro YpaBHEHUS. Onepanus OK 03, OK 04,
JorapupmMuiecKkux noteHuupoBanus. JlorapudmMuyeckre HepaBeHCTBA. OK 05, OK 07
YPaBHEHHUii U IIpakTHYeckoe 3aHsITHE OK 01, OK 02, 1,23
HEPaBEeHCTB Tpu OCHOBHBIX METOJIa pPEUICHUS JIOTApU(PMHUUYCCKUX YpaBHCHHI: OK 03, OK 04,
(YHKIIMOHATBHO-TPAQUUECKU, METOJI TMOTCHIIMPOBAHUS, METOJ] OK 05, OK 07
BBEJICHUsI HOBOM IIEPEMEHHOM.
Tema 11.5. Conepxanue yueOHOro marepuajia OK 01, OK 02, 1,2,3
Cucremsl ANTOpPUTM  pelieHus CHUCTEMBI YpaBHEHUH. OK 03, OK 04,
JorapupmMuyecKux PaBHOCHIIBHOCTH ~ JIOTapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB. OK 05, OK 07
yYPaBHEHU
Tema 11.6. IIpakTHYeckoe 3aHsITHE OK 01, OK 02, 1,2,3
Pemenue 3axau. Jlorapudmuueckas byHKIUS. Pemenue IIPOCTEUILINX OK 03, OK 04,
Jlorapugmel. JorapuMUUECKUX YPaBHEHHIA. OK 05, OK 07




Jlorapugmuyeckas

byHKuus
PA3JIEJI 12. 8
MHOXECTBA.
SJIEMEHTDBI
TEOPUU I'PAD®OB
Tema 12.1. Coaep:xkanue y4eOHOro MmaTepuaJia 2 OK 01, OK 02, 1,2
MHo:kecTBa [Tonsatue maoxectBa. [logMHO)kecTBO. Oniepariuu ¢ MHO>KECTBAMH. OK 03, OK 04,
OK 05, OK 07
Tema 12.2. IIpakTHYecKkoe 3aHsITHE 4 OK 01, OK 02, 1,2
I'padbi [Tonsatue rpada. Csi3HbIi rpad), 1epeBo, MUK I'pad HA TIOCKOCTH. OK 03, OK 04,
OK 05, OK 07
Tema 12.3. IIpakTHYeckoe 3aHsITHE 2 OK 01, OK 02, 1,2
Pemenne 3apau. Onepanun ¢ MHOkecTBaMu. ONMCaHWE pEalbHBIX CUTyallud C OK 03, OK 04,
Mmuo:xectBa, I'padbl u MOMOIIBI0 MHOKECTB. [IpuMenenue rpadoB K penieHno 3aaay. OK 05, OK 07
UX IPpUMEHeHHne
PA3JIEJI 13. 18
IJIEMEHTBI
KOMBUHATOPUKMU,
CTATUCTUKHN U
TEOPUU
BEPOSITHOCTEN
Tema 13.1. Conepxanue yueOHOro marepuajia 2 OK 01, OK 02, 1,2
OcHOBHBIE NOHATHS [TepecranoBku, pa3MeleHus, COYETaHuUs. OK 03, OK 04,
KOMOMHATOPUKH OK 05, OK 07
IIpakTHyeckoe 3aHsiTue 2 OK 01, OK 02, 1,2
IIepecTaHOBKH, pa3MEILICHNs, COYETaHUS. OK 03, OK 04,
OK 05, OK 07
Tema 13.2. Coaepikanue y4eOHOro MmarepuaJia 2 OK 01, OK 02, 1,2




CoObITHE, BEPOSATHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl O BEPOSITHOCTH OK 03, OK 04,
coObiTus. Ci10:KeHue 1 CYMMBI COOBITUI. Y CIIOBHAS BEPOSTHOCTb. OK 05, OK 07
YMHOKeHH e I[IpakTHYeckoe 3aHsITHE 2 OK 01, OK 02, 1,2
BepOsSITHOCTEM 3aBUCHMBIC W HE3aBUCUMBIE COOBITHS. TeopemMbl O BEpOSITHOCTH OK 03, OK 04,
IPOU3BENIEHUS COOBITU. OK 05, OK 07
Tema 13.3. Conep:xxanue yueOHOro matepuajia 2 OK 01, OK 02, 1,2
JuckperHas ciaydaiinasi Bunpl cnyuaiineix BenuuuH. OnpeeneHne JMCKPETHON CIIydaiiHOM OK 03, OK 04,
BeJIMYHMHA, 3AKOH ee BCJTMYHHBI. OK 05, OK 07
pacnpeaeneHusi I[IpakTHYeckoe 3aHsITHE 2 OK 01, OK 02, 1,2
3aKkOH pacnpeiesieHusi NUCKPETHOW CllydyalHOW Beau4yuHbl. Ee OK 03, OK 04,
YUCIIOBBIE XapaKTEPUCTUKU OK 05, OK 07
Tema 13.4. Copep:xaHue y4eOHOro MaTepuaJia 2 OK 01, OK 02, 1,2
3anauu Bapuanuonsslii psia. [IoJuron 4acToT u rucrorpaMmma. OK 03, OK 04,
MaTeMaTH4YecKoi OK 05, OK 07
CTATHCTHKH IpakTHYecKkoe 3aHATHE 2 OK 01, OK 02, 1,2
CrartucTuueckue XapaKTepUCTUKH psiia HaOMI0gaeMbIX JaHHBIX. OK 03, OK 04,
OK 05, OK 07
Tema 13.5. IIpakTHYeckoe 3aHsITHE 2 OK 01, OK 02, 1,2
Pemenue 3agau. OneMeHTbl KoMOMHATOpUKH. CoOOBbITHE, BEpPOSTHOCTH COOBITHSA. OK 03, OK 04,
JIeMeHTbI CnoxeHue 1 yMHOKEHUE BEPOSTHOCTEM. OK 05, OK 07
KOMOUHATOPHUKH,
CTATUCTUKHU U TEOPUH
BEPOATHOCTEM
PA3JIEJI 14. 20
YPABHEHUSA U
HEPABEHCTBA
Tema 14.1. Coaepikanue y4eOHOro MmaTrepuaJia 2 OK 01 -OK 07 1,23
PaBHOCHJIbHOCTDH PaBHOCHMIIBHOCTS  ypaBHeHHM W HepaBeHCTB. OmpeaencHus.

YPaBHEHUI U

OcHoBHEIC TCOPCMbI PABHOCUJIBHBIX MEPCXOAaX B YPABHCHUAX H




HepaBeHcTB. O0mMe HEpaBEHCTBaX.
METO/Ibl PelIeHus IIpakTHyeckoe 3aHATHE OK 01 - OK 07 1,23
OOmue Meroabl pelIeHHs] ypaBHEHUM: MepexoJ OT paBeHCTBa
(YHKIMI K paBEHCTBY apryMEHTOB JUII MOHOTOHHBIX ()YHKIIHH,
METOJ] PAa3OKEHUS Ha MHOXXHUTEIH, METOJl BBEIEHHS HOBOU
NePEeMEHHOH, (PYHKIIMOHATBHO-TPAQUICCKII METOI.
Tema 14.2. Conep:xxanue yueOHOro matepuajia OK 01 - OK 07 1,2,3
I'pa¢guuecknii meTon OOmrie MeTOoIBl peIIeHUs HEPABEHCTB: IIEPEXO0]] OT CPaBHEHUS
peleHHus yPABHEHUI, 3HaUYeHUN QYHKUUH K CpPaBHEHMIO 3HAUEHUH apryMEHTOB JUIS
HEPABEHCTB MOHOTOHHBIX (DYHKIHMHA, METOJ WHTEPBAIOB, (YHKIIMOHAIBHO-
rpaduyeckuit MeTo/I.
IIpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,23
I'padmyeckuii MmeTon perieHnst ypaBHEHUN U HEPABEHCTB.
Tema 14.3. Conep:xaHue yueOHOro MmaTepuasia OK 01 - OK 07 1,23
YpaBHeHusi u Onpenenenne moxayns. PackpelThe Moayls O ONPEAEICHUIO.
HepaBeHCTBa ¢ moayJieM | IIpocreiimme ypaBHEHUS 1 HEPABEHCTBA C MOYJIEM.
IIpakTHyeckoe 3aHsiTHE OK 01 - OK 07 1,2, 3
[IpuMeHeHre PaBHOCUIIBHBIX MEPEXOJ0B B OMPEICIICHHBIX THUIAX
yYpaBHEHUI U HEPABEHCTB C MOJYJIEM.
Tema 14.4. Conep:xaHue yueOHOro MmaTepuasia OK 01 —OK 07 1,2,3
YpaBHeHus u 3HakoMcTBO ¢ mapamerpoMm. llpocrteiimine ypaBHEHUS U
HepaBeHCTBA ¢ HEPABEHCTBA C TAPaMETPOM.
napamMeTrpamMmu I[IpakTHYeckoe 3aHsATHE OK 01 - OK 07 1,23
3HakoMcTBO ¢ mapamerpoMm. [lpocrteiimiue ypaBHEeHUS U
HEPaBEHCTBA C TApPaMETPOM.
Tema 14.5. IIpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,2, 3

Pemenue 3agay.
YpaBuenus u
HepaBeHCTBAa

O6H.II/Ie MCTOAbI PCIICHUA ypaBHeHHfI. YPaBHeHI/IH 1 HCPABCHCTBA C
MOIYJICEM U C ITapaMCTpaMHU.
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3.  YCJIOBUS PEAJIM3AILIMUA PABOYEN TPOT'PAMMOBI

3.1. TpeOoBaHusIT K  MHUHHUMAJBHOMY  MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecrie4eHHI0 00y4YeHUs MO0 TUCHUILINHE

Peanuzanuus yueOHOI nucuuiuinHel «MaTtemaThuka» TpedyeT HaJIuyusi yueOHOro
KaOMHEeTa MaTeMaTUKH.

Ob6opynoBanmne yueOHOro kabuHera:

MynpTUMEIUUHBIN KOMIUIEKC. KOMMOBIOTEp MMEET HOCTYN B 3IJIEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTENbHYI0  CpEly  OpraHu3aluud, K  DJIEKTPOHHO-
OMOMMOTEUHBIM CHCTEMAaM, BBIXOJ B TIJoOadbHyI0 ceTb WHTepHET, OcCHalleH
JUIEH3UOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM.

PaGouee mecTo mpemnonaBatens, paboune Mecta oOydaromuxcs (25 Mect),
KOMIUIEKT  y4eOHO-METOJUYECKOW  JOKyMeHTanuu, KOMIIIEKT  MOJBUKHBIX
reoMeTpuuecKux (Guryp (Ten BpalleHus); KOMIUIEKT OOBEMHBIX T€OMETPUUYECKHUX
¢buryp (MHOTOTpAaHHUKH), KOMIUICKT JJIsi MPAKTHYECKUX PabOT TE€OMETPUYECKUX
buryp (MHOTOTpaHHUKH), YEPTENKHBIE HHCTPYMEHTHL. WHTepakTUBHBIE TOCOOMUS;
Tabnuupl neMoHcTpaonubie. KomruiekT Tabuil.

3.2. UndopmanuonHoe odecrevyeHne 00yueHmst

3.2.1. IleyaTHbIE U JIEKTPOHHbIE U3AHUS
OcHoBHbBIE yUeOHbIE U3TAHUSA

1. baimmakoB M.M. Marematuka: yueOnuk / BammakoB M.M. — Mocksa:
KuoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220

2. bammakos M.U. Matematuka. [IpakTukym: ydeOHO-TIpaKTHYECKOE ITocooue /
bammakos M.U., OutuHa C.b. — Mocksa: KuoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104

JlonoJIHUTEeIbHbIE YUeOHbIe U3TaHUS:

3. Kommoropos A.H. Anre6pa m Hadana mMaremaTudeckoro axaiauza. 10 — 11
kinaccel: yueb. [Tocobue mis obmeobpazosar. Opranuszanmii / [A.H. Konmmoropos u
ap.]; mox pea. A.H. Konmoroposa. — 29-e uzn. — M.: Ilpoceemenue, 2021. -384 c.:
WiI.

3.2.2. UHTEpHET pecypcehl:

4. www.fcior.edu.ru (Madopmanmontbsie, TPEHUPOBOYHBIE W  KOHTPOJIHHBIE
MaTepualbl).

5. www.school-collection.edu.ru (Ennnas KOJUJIEKIIAHN T (HPOBHIX
o0pa3oBaTeIbHBIX PECYPCOB).

DJIeKTPOHHO-0MOIMOTEYHASI CUCTEMA:

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

8. ObC «PROFobpa3zoBanme»

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 OHOEHKA PE3YJbTATOB OCBOEHUSA
JUCHUITJINHBI

KoHTponb © ouneHka pe3yapTaTOB OCBOCHHS JUCLUIUIMHBI OCYIIECTBISETCS
MIPEenoaBaTejeM B MPOLECCE MPOBEACHHS MPAKTUUECKUX 3aHATUH U J1TaOOPAaTOPHBIX
paboT, TeCTUpOBaHWS, a TaKXKE BBIMIOJHEHUS OOYYAIOIUMUCS WHIUBUAYATHHBIX
3aJlaHui, IPOEKTOB, UCCIIEIOBAHUIA.

4.1. ®dopMbl M1 METOABI KOHTPOJISAA M OLIEHKH Pe3yJbTAaTOB 00y4eHHUs

Pe3yabTaThl 00yueHus1 (0CBOCHHBIE YMEHMH, DopMbI U METOABI
YCBO€HHbIE 3HAHMA) KOHTPOJISI U
OLIEHKH pe3yJibTATOB
o0y4eHus
B pesynbrare nzyueHus ya4eOHOM JUCIUTUITHHEI ® THIUBUIyaTbHBIC U
«nadopmaTtukay oOyqaronuics 10KeH 00J1a1aTh (pponranbHbIE
KOMTIeTeH I SIMH: OIPOCHI;

OK 0l. BsiGuparh croco6bl pelneHnss 3amad | ®MaTeMaTHuecKui
npo(deCCHOHANBHON JCATEIBHOCTH IPUMEHHUTEbHO | AWKTAHT,

K pa3JIMYHbIM KOHTEKCTaM. ® CaMoIpoOBepKa,

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpelICTBa | ®B3aHMOIIPOBEPKA,
MOMCKA, aHAIN3a U UHTEPIIpeTaluu HHOpMaIul U | ® TECTUPOBAHMUC,
UH(GOPMAIIMOHHBIE TEXHOJOTHUU JJIsi BBIMOJIHEHUS | eIpaKkTHyeckas padoTa;
3ada4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH. ® KOHTPOJIbHAs pa60Ta;
OK  03. IDranupoBaTh M  PEAIU30BBIBATH | e BHEAYIUTOPHAS
coOCTBEHHOE HpO(i)eCCI/IOHaJII)HOC U JHUYHOCTHOC caMoOCToOdTeIbHAA pa60Ta_
pa3BUTHE, NMPEANPUHUMATEIBCKYIO JESITEIBHOCTh B
npodeccroHanbHOM cdepe, HUCIOIb30BaTh 3HAHUS
no (QUHAHCOBOW TPAMOTHOCTH B  Pa3TUYHBIX
KU3HEHHBIX CUTYaIIHsIX.

OK 04. DddexktuBHO B3aUMOJECHUCTBOBATH MU
paboTaTh B KOJUIEKTHBE M KOMaH/IE.

OK 05. OcymiecTBisaTh YCTHYIO UM TNHCBMEHHYIO
KOMMYHUKAIIMI0 Ha TOCYJAapCTBEHHOM  SI3bIKE
Poccuiickoit @enepanuu ¢ y4eToM OCOOCHHOCTEH
COIIMATIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IIposBiSTh I'pakIaHCKO-NATPUOTUYECKYIO
MO3ULINIO, JEMOHCTPUPOBATH OCO3HaHHOE
MOBEJICHUE Ha OCHOBE TpaAUIIMOHHBIX
OOIIEYEeIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C
y4€TOM TapMOHM3allMM  MEXHAI[MOHAIBHBIX U
MEKPETUTHO3HBIX OTHOLIEHU, MPUMEHATD
CTaHJAPThl AHTUKOPPYNIIMOHHOTO TOBEACHHUS.

OK 07. ConeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIIEH
Cpelbl, pecypcocOepeKEHUI0, MPUMEHSITh 3HAHUS
00 M3MEHEHUH KJIMMaTa, MPUHLMIBI OEPEKIUBOTO




Mpou3BOJCTBA, A(PPEKTUBHO  JEWCTBOBaThH B
Ype3BbIYaNHBIX CUTYaIUsX.

B pe3ybTaTe OCBOCHHUS JTUCITUTUTIHBI
00y4JaroUiCsIIOKEH 3HATh:

— METOJBI JIOKAa3aTEeIbCTB, AJTOPUTMBI PEIICHHSI
3amad;

— OmpejaeneHus, aKCUOMBI U TEOPEMBI,
NPUMEHATh WX, TPOBOJUTH  JOKa3aTeIbHBIC
paccyXJIeHus B XOJIe peICHHS 3a/1a4;

— TIOHATHS CTENEHb 4YHWCia, JorapudMm 4YHuCIia;
palMoHaIbHEIE, UppaIoHaIbHbIC,
NOKa3aTeIbHbIC, CTCICHHBIC, JIOTapu(MHUCCKUE,
TPUTOHOMETPUYCCKHE YPaBHCHHUS W HEPABCHCTBA,
UX CUCTEMbI; (QYHKIUSA, HENpepbIiBHAS (QYHKIIHS,
NpOW3BO/IHASA, TepBoOOpa3Has, OIpeaeTIeHHBIN

UHTETpa; panuoHabHast byHKUIMA,
nokasareibHass (QYHKIUS, CTENeHHas (QyHKIus,
aorapupmuyeckas byHKUIHA,
TPUTOHOMETPUYECKUE byHKUIMH, oOpaTHbIe
dyHKuIMM;

— TOHATHS ~ TOYKa,  MpsMas,  IUJIOCKOCTb,
IPOCTPAHCTBO, JBYTPAHHBIHI yroi,

CKpEIIMBAIONIUECS TPSMBIC, IMAPALICIBHOCTh U
NEePIEHANKYISIPHOCTD MPSIMBIX M TUIOCKOCTEH, yroJl
MEXIy TPSAMBIMH, VYTOJ MEXAy TMpsIMOA W
IUIOCKOCTBIO, ~ yTOJI ~ MEXIy  IUIOCKOCTSIMH,
paccTosTHUE OT TOYKU O IJIOCKOCTH, PACCTOSHUE
MEXITY PSIMBIMH, paccTosiHue MEXITY
IUIOCKOCTSIMH, ~ yMEHHE  HCIIOJIb30BaTh  TIpHU
peIIeHNH 3a/ad W3YyYeHHBIC (AKThI M TEOPEMBI
TUTAaHUMETPHH; MHOTOTPaHHUK, ceueHue
MHOTOTPAaHHUKA, KyO, IMapajuiesienuIie]l, Mpu3Ma,
nupamuaa, (Gurypa M TMOBEPXHOCTh BpPAIICHHS,
IWIMH]IP, KOHYC, mmap, cdepa, cedeHus QGurypsi
BpallleHHsi, IUIOCKOCTh, Kacaromasica  cdepsl,
IWIMHIPA, KOHYyCa, IUIOMaAb TMOBEPXHOCTH
MUPaMUIBI, TTPU3MBI, KOHYCa, IWIMHIPA, TUTOIIATh
chepsl, o0BeM KyOa, PSIMOYTOJIBLHOTO
napaJiIesIeuIe1a, TUPaAMUJIB, NIPU3MBI,
IWIMHAPA, KOHYCa, 11apa;

— TIOHSATUS  JIBIDKCHHE B TIPOCTPAHCTBE,
0I00HBIC burypsi B MIPOCTPAHCTBE;
MPSMOYTOJIbHASL CHCTEMa KOOPJWHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA, CKAIIPHOE

® IHIUBUIyaTbHbBIC U
(bpoHTaIbHBIE
OIIPOCHI;
e MaTeMaTUYECKUN
JTIKTAHT;
® CaMOIIPOBEPKa,
® B3aUMOIIPOBEPKA;
® TECTHPOBAHUE;
eMpaKkTHyUecKas pabora;
® KOHTpOJIbHAS paboTa;
e BHEAYAUTOPHAS
camocTosiTeIbHas paboTa.




MPOU3BEICHUE, YTOJl MEXIYy BEKTOpaMH, CyMMma
BEKTOPOB, MPOU3BEJCHNE BEKTOPa Ha YHCIIO.

B pe3ybTaTe OCBOCHUS JTUCIIUTUTAHBI
00y4YarOMIMICIJOIKEH YMETh:

— BBITIONHSATH BBIYMCIICHUE 3HAYCHUH "
npeoOpa3oBaHUs BBIPAKECHHNA CO CTEMEHSIMU U
norapudmamu, npeoOpazoBaHus JTpOOHO-
palMoOHANTBHBIX BEIPAKEHUI;

— HaxoOuTh MIPOM3BOIHBIC 3IIEMEHTAaPHBIX

(GYHKITUH, UCTIONB3YS CIPABOYHBIC MaTCPUAIIBL;

— HCCIICIOBaTh B MPOCTEHIIUX CIydasX ()YHKIHH
HA MOHOTOHHOCTb, HAXOJUTh HAWOOJBIIUE W
HaUMEHBIITUE 3HAYCHUS () YHKIIHIA;

— CTpPOHWTH rpaduku MHOTOYJICHOB C
UCTIOJB30BAaHUEM  ammapaTa  MaTeMaTUYecKOTo
aHaIm3a;

— NMPUMEHSATHh MPOU3BOJHYIO NMPHU PEIICHUM 3aJ1a4
Ha JIBU)KCHHC,

— pemiaTh MPaKTHKO-OPUCHTUPOBAHHBIC 33J1a4d Ha
HauOOJBIIME W HAWMCHBIIME 3HAYCHHS, Ha
HaXO0XXJIEHUE ITYTH, CKOPOCTH M YCKOPEHUS;

— CTPOUTh TpaduKd  HM3YYEHHBIX  (DYHKIHH,
UCTIOJh30BaTh TpadUK NPH M3YYEHUU IMPOIIECCOB
M 3aBUCUMOCTEH, TIPY PEIICHUM 3a7ad U3 JPYTUX
y4eOHBIX MTPEAMETOB U 33124 U3 PEAbHON JKU3HU;
— BBIpaXaTh (OpMyIaMH 3aBHCHMOCTH MEXIY
BEIIMYNHAMU;

— pelaTh TeKCTOBBIE 33]]a4H Pa3HBIX THUIIOB (B TOM
YHCIie Ha MPOLEHTHI, JOJIM U 9acTH, Ha JBU)KCHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYyT, HAJIOTH,
3aJa4l U3 O0JacTH YIpPAaBICHUS JUYHBIMU U
ceMeHHBIMU (PUHAHCAMU);

— COCTaBIISITh BBIPA)KCHUS, ypaBHEHUS,
HEPABEHCTBA M MX CHUCTEMBI 10 YCJIOBHIO 3aJayH,
UCCJIEIOBATh TIOJYYCHHOE PEIICHUE M OIEHUBATH
IPaBAONOA00HOCTh PE3yIbTATOB;

— OIIEHWBATh pPa3MeEpPbl OOBEKTOB OKPYKAIOIIETO
MUpA;

— m300pakaTh MHOTOTPAaHHUKA W TIOBEPXHOCTH
BpAlllCHHsl, WX CEYCHHUS OT PYKH, C MOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB H  DBJICKTPOHHBIX
CPEICTB, yMEHHE pacrlo3HaBaTh CHUMMETPHUIO B
MIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MMPABUIILHEIC
MHOTOTPaHHHKH;

® THUBUIyaTbHBIE U
(bpoHTaIbHBIE

OIIPOCHI;

e MaTeMaTUYECKUHI
JTUKTAHT;

® CaMOIIPOBEPKa,

® B3aUMOIIPOBEPKA;

® TECTHPOBAHUE;
eIpaKkTHyYecKas pabora;

® KOHTpOJIbHAs paboTa;

e BHEAYAUTOpPHAS
camocTosiTeIbHas paboTa.




— HAXOJWUTh C TIOMOLIBIO HU3YYEHHBIX (opmyn
KOOpPAMHATBl CEPEIUHBl OTpPE3Ka, PACCTOSHUE
MEXY IByMsl TOUKaMU;

— BBIYUCIISITh TEOMETPUYECKHE BEJTUUYMHBI (JIJIMHA,
yroi, Iiomaab, 00beM, IIOIIA]b MOBEPXHOCTH),
UCIOJIb3YS U3yUYEHHbIE (OPMYIBI U METOJIBI.




4.2. ®oHI OIEHOYHBIX CPEeACTB [JIA TPOBEJEHUS] MPOMEKYTOUHOM
aTTeCTANMMO0YYAOIIUXCH 110 TUCIHHUILINHE

4.2.1. Cuctema onleHMBAHUSI Pe3yJIbTATOB BbINOJHECHUS 32/1aHUM

OueHuBaHuEe Pe3yJbTaTOB BBINOJHEHUS 3aJlaHU MPOMEKYTOUHOM aTrTecTaluu
OCYILECTBIISIETCS. HA OCHOBE CIIEAYIOIIUX TPUHILIUIIOB!

—  JIOCTOBEPHOCTH OILICHKM — OILIEHUBAETCS YPOBEHb C(HOPMUPOBAHHOCTH
3HAHWM, YMEHHUH, TMPAKTUYECKOrO0 OIbiTa, OOMUX H  NpodhecCUuOHATBHBIX
KOMIIETEHUUH, MPOJEMOHCTPUPOBAHHBIX OOYYAIOUIUMHUCA B XOJI€  BBIIIOJIHEHUS
3a/1aHus;

—  AQJIeKBAaTHOCTH OLEHKM — OIEHKA BBINOJHEHUS 3aJaHuil  JOJKHA
OPOBOAUTHCS B OTHOIIEHUM TE€X KOMIETEHIMM, KOTOpble HEOOXOJUMBI s
3G ()EKTUBHOTO BBIMOTHEHUS 3a/JaHMsI; HAJEKHOCTU OLUEHKH — CUCTeMa OIlCHUBAHUS
BBIMOJHEHUST 3aJaHU JO0JKHA 00JIaJaTh BBICOKOM CTENEHBIO YCTOMYMBOCTH MpPU
HEOJIHOKpPATHBIX  OIIEHKaX YypOBHA  C(QOPMUPOBAHHOCTH  3HAHUH, YMEHHH,
NPAKTUYECKOTO OMBITa, OOIIUX U MPO(HECCHOHATBHBIX KOMIETEHIIUN 00 y4arommnXcs;

—  KOMIUIEKCHOCTH OIEHKM — CHUCTE€Ma OLICHMBAHHS BBINOJIHEHUS 3aJaHUil
JIOJKHA TIO3BOJISITh MHTETPATUBHO OLIEHMBATh 00mHKe # TpodeccruoHaTbHBIC
KOMIIETEHIIMN 00y4aronInxcs;

—  OOBEKTHBHOCTH OLIEHKM — OIICHKA BBITIOJIHEHHUSI KOHKYPCHBIX 3a/IaHMil
J0JIKHA OBITH HE3aBHUCHUMOW OT OCOOCHHOCTEW MPO(EeCCHOHANBLHON OpUEHTAIUN WU
NpeJIOYTEHUH NpenoiaBaTesel, OCyIECTBISIIOIINX KOHTPOJIb WK aTTECTALUIO.

[Ipy BBIMOTHEHMM NPOLEAYpP OLEHKM 3aJaHUM HCHOJB3YIOTCS CIIEAYIONIne
OCHOBHbBIE€ METOJIbI:

—  METOJ pacueTa IepBUYHBIX 0aJIOB;

—  METOJ pacueTa CBOAHBIX 0aJlIOB.

Pe3ynbrarthl  BBIOJHEHUS 3aJaHUMl  OLEHUBAIOTCS B COOTBETCTBUU C
pa3paOOTaHHBIMH KPUTEPUSIMHU OLICHKH. Vcmonb3yercs naTuOaibHas IIKajia JJis
OLIEHUBAHUs PE3yJIbTaTOB OOYyUEHUSI.

[lepeBon nATHOAUIBHOM IIKajdbl ydyeTa pe3yJabTaTOB B MATHOAIBHYIO
OLIEHOYHYIO ILIKAJTY:

Ornenka KonnyecTBo 6amioB, HAOpaHHBIX 3a
BBITIOJTHEHNE TEOPETUYECKOTO U
MPAKTUYECKOTO 3a/IaHMsI, CPETHHMA OasT
110 UTOTAaM aTTECTAINH

O1eHKa 5 «OTIIMYHO» 4,6-5
Onenka 4 «Xoporio» 3,6-4,5
Ornenka 3 «yJI0BIETBOPUTEITHHOY 3-3,5

OreHka 2 «HEYTOBIETBOPUTEITHHOY <29




IMoka3zaresid U KpUTEPUH OLCHUBAHUSA KOMIIETCHUMUIA
[Toxkazarenu U KpUTEPUU OLIEHUBAHUSA KOMIIETEHUMN OTPAXKEHBI B KOMILIEKTE
KOHTPOJIbHO-OIIeHOUHBIX cpeAcTB ([Ipmnokenne 1) u XpaHATCS B TPEIMETHO-
IIUKJIOBOM KOMHUCCHH.

KoHTpoJIbHBIC U TECTOBBIE 321aHUS
[lepedyeHb BOIPOCOB, KOHTPOJIBHBIE M TECTOBBIE 3aJaHUsl, HEOOXOAUMBIE IS
OLICHKU pe3yJbTaTOB OO0YUYEHHUsl XapaKTepU3YIOIUX (OPMUpPOBAHUE KOMIETEHIUH
MPEICTaBIICHbl B KOMILJIEKTE KOHTPOJIbHO-0IIEeHOUHBIX cpeAcTB (IIpunoxenue 1) u
XPpaHITCS B IPEAMETHO-IIMKIOBON KOMUCCHH.

MeTtoanyeckue MaTepuabl
Meronuueckue Marepuainbl, ONPEAECIAOLIMEe NPOLEAYPbl  OLICHUBAHMUS
pe3ysibTaToB  OOyuY€HHsS  XapaKTepu3yrollux (OpPMHUPOBAHHE  KOMIETEHIUMH
IIPEACTABJIEHbl B METOAMUYECKUX PEKOMEHIALMAX 110 BBIIIOJIHEHUIO ITPAKTUYECKUX
pa6ot (IIpunoxxeHue 2) U XpaHATCS B MPEIMETHO-IIUKIOBONH KOMUCCHH.



