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PabGouass mnporpamma yueOHON nucuumiuHbl «Marematukay paspaboTaHa B
cootBercTBuM ¢ TpeboBanusMu DI'OC CIIO mno cnoemumampHOcTH 15.02.10
«MexaTpoHuKa W MOOWIBHAs POOOTOTEXHHKA (IO OTPACIAM)», YTBEPKAEHHOTO
npuka3oM MuHucTtepcTBa oOpaszoBaHuss W Hayku PO ot 09.12.2016 N 1550
(pen. ot 01.09.2022), pexomenmauusimu MuHuctepcrBa npocsemeHuss PO mno
pean3aluu CpeHero oomero oopazoBaHus B IMpeaesiax OCBOSHUSI 00pa30BaTEIbHOMN
nmporpaMMmel cpeanero npodeccuonansHoro oopazosanus ot 01.03.2023 r. Ne 05-592
U T[PUMEPHOM TporpaMMor  oO0IIeoOpa3oBaTebHOM  y4eOHOW  JTUCITUILIMHBI
«MaremaTtuka» Uil TpO(ECcCCHOHANBHBIX  O0pa30BaTENbHBIX  OpraHU3aIINMA,
peKkoMeHI0BaHHBIX DeiepaabHbIM TOCYJapCTBEHHBIM O0KETHBIM 00pa30BaTEIbHBIM
YUpPEXKACHUEM JIOMIOJIHUTEIBHOTO MpoQecCHOHANbHOrO o00pa3oBaHusi «MHCTUTYT
pa3BuTHs npodeccuoHaibHoro oopazoBanus» (OI'BOY AIIO «MPIIO») B kauecTBe
OPUMEPHBIX ~ MPOTpaMMbl  JUISI  peajiu3allid  OCHOBHOM  mpodecCHOHaTbHOMN
obpazoBarenbHoi mporpamMmbl CIIO Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHUS C
moJTydeHreM cpeaHero ooiero oopaszoBanus (IIpotokon Ne 14 ot 30 Hosi0pst 2022 1.)

Pazpabotunk: IlotanoBa M.A. — mpenogaBaTenb BbICIIEH KBATU(DUKAIMOHHON
kareropun @unmana CI'TY nmenu ['arapuna I0.A. B r. IleTpoBcke

Penienzentsr:

Bremnuii penensent: Tepexoa M.A. — mpenonaBaTespb BbICIIEN

KBaIM(pUKALMOHHON KaTeropuu IIpodeccrnoHanbHO-NEIarornyeckoro Koyuiemxa
CI'TY umenu I'arapuna 10.A.



1. IACIIOPT PABOYEM IPOI'PAMMbBbI YUYEBHOM JUCHHAIIJINHBI
«MaTtemMaTuKa»

1.1. ObaacTh NpUMeHEeHUsI POTPAMMBbI

Pabouas mporpamma y4eOHON AMCIUIUIMHBI «MaTteMaTuka» SIBISICTCS YacThIO
porpaMmbl TOJTOTOBKM CHEIUAIUCTOB cpenHero 3BeHa (manee — IIIICC3) B
cootBeTcTBUH ¢ DPI'OC CIIO mo cneunmansHoctd 15.02.10 «MexarpoHuka u
MOOMIbHAS POOOTOTEXHHUKA (TI0 OTPACIISAM ).

1.2. Mecto yueOHoii nucuuniaunbl B ctpykrype IIIICC3
YdaeOHas nucruiuinHa «MareMaTHKa» BXOIUT B 001e00pa3oBaTeNbHbIN UK
ITIICC3.

1.3. Ilean u TpeboBaHUsI K Pe3yJbTaTaAM 0CBOECHUS AUCHUTIIUHBI

Conepkanue mporpaMMbl Yu4eOHOW MUCHUIUIMHBI «MareMaThKa» HamnpaBiIeHO
Ha JIOCTUKEHUE CICIYIOMUX HeJIei:

— oOecrieueHne CcOPMUPOBAHHOCTH TPEJCTABICHUNA O  COIUAJBHBIX,
KYJIbTYPHBIX U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMATUKH;

— oOecrieueHue CcGHOPMHUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMUYECKOTO U
MaTEMaTUYECKOrO MBIIUICHHUS;

— o0ecrieyeHue CcOPMUPOBAHHOCTH YMEHHM NPUMEHSATh IOIYYEHHBIE
3HAHWS TIPU PEIICHUH PA3IMYHBIX 33]1a4;

—  oOecrmeueHrne cHOPMHUPOBAHHOCTH TIPEACTABICHUM O MaTeMaTHKE Kak
4acTH OOIEYeNIOBEYECKON KyIbTYPhl, YHUBEPCATHLHOM S3bIKE HAYKH, MMO3BOJISIOIIEM
OIMKCHIBATH U U3YUYaTh PEATbHbBIC TIPOLIECCHI U SBJICHUS.

N3ydeHne NUCUUIUIMHBI HAIIPaBJIEHO HAa (OPMHUPOBAHUE OOIIUX KOMIETEHIIUNA:

OK 01. Boibupars criocoObl pemeHust 3a1ad npohecCUuOHAbHON NeSITeTbHOCTH
NIPUMEHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA TNOMCKAa, aHamu3a |
UHTEepIpeTauul UHPOpMalMid U UH(POPMAIMOHHBIE TEXHOJOIMU JUIS BBIIOJHEHMS
3a]1a4 MPO(PECCUOHAILHOMN 1E€ATETbHOCTH.

OK 03. IInanupoBaTh U pealn30BBIBaTH COOCTBEHHOE MpOo(eccHoHaNbHOE U
JMYHOCTHOE Pa3BUTHE, MPEIIPUHUMATENBCKYIO IESTENIbHOCTh B MPOPECCHOHANBHOM
cdepe, UCIONIb30BaTh 3HAHUS IO MPABOBOM M (PMHAHCOBOM I'PaMOTHOCTHU B Pa3IMYHbIX
YKU3HEHHBIX CUTYalHIX.

OK 04. DddexTrBHO B3aMOIeCTBOBATh U pabOTaTh B KOJIJISKTUBE M KOMaH/IE.

OK 05. OcymecTBiasiTh YCTHYHO M M[HCbMEHHYK) KOMMYHHKAIMKO Ha
roCyJapCcTBEHHOM si3bike Poccuiickoit ®exnepanyi ¢  y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO M KYJIETYPHOTO KOHTEKCTA.

OK 06. IIposBisATh rpakIaHCKO-NATPUOTUYECKYIO MO3UIIMIO, JEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJACHUE HAa OCHOBE TPAJULUMUOHHBIX POCCUHCKHX JTyXOBHO-
HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCII€ C YYETOM FapMOHU3ALUN MEKHAIMOHAIBHBIX
U MEXPEIUTMO3HbIX OTHOUIEHWM, MPUMEHSATh CTaHAAPTHl AHTHKOPPYILIMOHHOIO
MOBE/ICHHUS.



OK 07. CopeiicTBOBaTh COXPaHEHHIO OKpYy XKaromen cpenpl,
pecypcocOepekeHN0, TPUMEHSATh 3HAaHUA OO0 W3MEHCHMH KJIMMara, MPUHIIUITHI
OepexITMBOTO MTPOU3BOACTBA, YH(PEKTUBHO NEHCTBOBATH B UYPE3BhIUAWHBIX CUTYAIHSIX.

B pe3ynbTaTe 0CBOEHUS AUCHUILIMHBI 00yYaOIIUNACS JOJKEH 3HATh:

—  METOJbI I0Ka3aTebCTB, AJITOPUTMBI PELICHUS 33/1a4;

—  ONpEIeNeHMs, aKCHUOMbl U TEOPEMbI, IPUMEHATh WX, M[POBOJIUTH
N0Ka3aTeNbHbIE PACCYKICHUS B XO/I€ PELLICHUS 3a/1ay;

— TOHATHS ~ CTENEHb  4YMCIA, JiorapudMm  yucia;  pauudOHANIbHBIE,
UppalOHaIbHBIE, NOKa3aTelbHbIE, CTEIICHHBIE, Jorapudmuyueckue,
TPUTOHOMETPUYECKUE YypaBHEHUS M HEPABEHCTBA, WX CHCTEMbI, (yHKIUS,
HeIpepbiBHAs (PYHKIUS, NPOU3BOJIHAS, MEPBOOOpa3Hasi, ONpPENEIECHHbIN HHTErpa;
pauuoHaibHass  (yHKUMs, TOKazaTelbHas (yHKUMS, CTeneHHas  (QyHKOus,
jgorapupmMuyeckast GyHKIUs, TPUTOHOMETpUYECKHE PYHKIIUU, OOpaTHbIE (DYHKIINH;

—  TOHATHS TOYKa, NpsAMas, IUIOCKOCTh, IPOCTPAHCTBO, ABYTPaHHBIM YroJ,
CKpELIMBAOIINECA IPSAMBIE, MApaJUICIbHOCTh W NEPHEHAMKYJSPHOCTh MNPSAMBIX H
IUIOCKOCTEW, Yrojl MEXAYy MNPSMBIMH, YIOJd MEXAY NPSAMOM M IIOCKOCTBIO, YTOJI
MEXIY IUIOCKOCTSMM, PACCTOSHHE OT TOYKH N0 IUIOCKOCTH, PACCTOSIHHUE MEKIY
NPSIMBIMH, PACCTOSIHUE MEXKIY IJIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh MPHU PEIICHUH
3a/lady MU3y4yeHHble (aKThl M TEOPEMbl IUIAHWUMETPUU; MHOTOIPAHHUK, CEYECHHE
MHOTOIpaHHHKA, KyO, mapajjiesienurnel, Ipu3Ma, nupaMuia, Gurypa u noBepxXHOCTh
BpalleHus, UWIUHAP, KOHYC, map, chepa, ceyeHus GUrypbl BpalleHUsl, IOCKOCTb,
Kacaronjasicss cdepbl, LWIMHIpPA, KOHYyCa, IUIOMIAJb IOBEPXHOCTH IHPAMUIBI,
NPU3MBI, KOHYyCa, UWJIUHIpa, IUIomaab cdepbl, o0beM Ky0a, MNPSIMOYTOJBHOTO
napajuieenuneaa, NupaMusl, IPU3MBbl, [IWIAH]pa, KOHYCa, 11apa;

—  TIOHATHS JABM)KEHHE B IPOCTPAHCTBE, MOJO0OHBIE (PUTYpBHI B MPOCTPAHCTBE;
IPSIMOYTOJIBHAsE CUCTEMA KOOPAMHAT, KOOPAWUHATBI TOYKH, BEKTOP, KOOPAWMHATHI
BEKTOpa, CKAJLIPHOE MPOU3BEACHHUE, YroJl MEXIY BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEJEHUE BEKTOPA Ha YHCJIO.

B pe3ynbrare 0CBOCHUS TUCIUATLINHBI 00YYarONTUICS T0KEH YMETh:

—  BBINOJIHATH BBIYUCIICHUE 3HAYEHUW W MPeoOpa3oBaHUsI BBIPAXKEHUN CO
CTETNICHSIMU U JiorapudMaMu, TpeoOpa3zoBaHus IPOOHO-PATMOHATHHBIX BhIPAKESHU;

—  HAXOJUTh MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKITHH, UCTIONB3YS CIIPABOYHBIC
MaTepHaIbl;

—  HWCCemoBaTh B IMPOCTEHIINX CiydasX (YHKIIMM HAa MOHOTOHHOCTD,
HAXOJIUTh HAaUOOJIBIITNE U HAUMEHBIITNE 3HAYCHUS (DYHKIIHIA,

— cTpouTh rpadUKd MHOTOWICHOB C  HCIOJB30BAaHHEM  arapara
MaTEeMaTUYECKOTO aHaJn3a;

—  TPUMEHSTH MPOU3BOJIHYIO MPHU PEIICHUH 3a/1a4 Ha JIBI)KCHHE,

—  pemath TNPAaKTUKO-OPUEHTHUPOBAHHBIC 3aJaydl Ha HAWOOJBIINE W
HAaWMCHBIIIME 3HAYCHUS, Ha HAXOXKJICHUE IIYTH, CKOPOCTH U YCKOPCHHUS;



— crpouth TpaduKd H3YyUYEHHBIX (PYHKIHMHA, HCHOJIb30BaTh TIpauKu Npu
U3YYCHUU TPOILIECCOB U 3aBUCHUMOCTEH, MPH PEIICHUM 3a1ad U3 JPYTrHuX Y4eOHBIX
PEeIMETOB U 3a/1a4 U3 peaTbHOMN KU3HH,

—  BbIpaxkaTh (GopMyJIaMH 3aBUCUMOCTU MEKAY BEIINYMHAMU;

—  pemaTh TEKCTOBBIC 33/1a4Ml PAa3HBIX THUIIOB (B TOM 4YHCJE Ha MPOICHTHI,
JI0JIM Y 4aCTH, Ha JBIKEHHE, pPabOTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH, 3a/1a4u
U3 00JaCTH yIpaBieHUs JIMYHBIMUA U CEMEMHBIMHU (PMHAHCAMU);

—  COCTaBJISITh BBIPAXCHHS, ypaBHEHHUS, HEPABEHCTBA U HMX CHCTEMBI IIO
YCIOBHIO  3aJayd, MCCIEeNoBaTb  IMOJIY4YEHHOE  pEIIeHWe U OLIEHUBATh
IPaBJOI0I00HOCTh PE3yJIbTAaTOB;

—  OILIGHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOILETO MHUPA;

—  n300pakaTh MHOTOTPAHHHKU U TOBEPXHOCTH BpAIICHUSA, WX CEUEHUS OT
PYKH, C TIOMOMIBIO YEPTEKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CPEJICTB; yMEHHE
pacrmo3HaBaTh CHMMETPHIO B TPOCTPAHCTBE; YMEHHE pAclO3HABAaTh MPABHIIbHBIC
MHOTOTPaHHHKH;

—  HaxoJIuUTh C TIOMOILBIO H3YUYEHHBIX (QOpPMYJ KOOPAMHATHI CEPEAUHBI
OTpE3Ka, PACCTOSTHUE MEXKIY ABYMsI TOUKaMH;

—  BBIYHUCIIATh N€OMETPUYECKHE BEIMUYMHBI (JUIMHA, YroJj, IUIOIaab, 00BeM,
IUIONIA/1b TOBEPXHOCTH ), UCIIOJIb3YSl U3YUEHHbIE (POPMYJIIBI U METO/IBI.

1.4. Kosn4yecTBO 4acoB HA 0CBOEHHME POrPAMMBbI 1M CLHHUIIJIMHbI
MakcumanbHON ydueOHOM Harpy3ku oOydaromierocss — 340 yacoB, B TOM 4HUCIIE:
00s13aTeNTbHONM ayJUTOPHOW y4eOHOM Harpy3ku oOyuaromerocss 322 4acos,
IPOMEXKYTOUHas aTTecTalus 6 4yacos;

KOHCYJIbTallMK 12 yacos.



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

camMocCTosATeNbHas paboTa 0

KOHCYJIbTallM1 12

IPOMEXKYTOUHAsl aTTecTanusi B (GopMme dK3aMeHa 6




2.2. TemaTu4ecKkuii IJiaH U coaepkanue yueoHou gucuuminabl OY .11 «MaTtemaTuka

HaumeHnoBaHue pa3aeioB Conep:xanue yueOHOro MaTepuaJa, jadboparopusie padtorsi i | O0béM B Koasl YuebHo-
U TeM NpaKTHYeCKUe 3aHSATHS, CAMOCTOSITeIbHAsA padoTa yacax KOMIIETeHIIUH, | MeToaMYecKoe
00y4aouuxcs, Kypconasi padbora (IpoeKr) ¢dopmupoBanuio | odecneyeHue
KOTOPBIX
crmocoocTByeT
3J1eMEeHT
NPOrpaMmbl
1 2 3 4 5
PA3JEJI 1. 12
IHOBTOPEHUE KYPCA
MATEMATHUKHA
OCHOBHOM HIKOJIbI
Tema 1.1. Conep:xaHue y4eGHOro MaTepuaJjia 2 OK 01 - OK 07 1,2,3
Heab n 3anaun ba3oBble 3HaHUS U YMEHHS TI0 MaTeMaTHKE B MPO(PECCHOHAIBHON U
MaTeMATUKHU MPH B [TIOBCE/IHEBHOH /1€ATEIbHOCTH.
OCBOEHUH
CIeNNaJIbHOCTH
Tema 1.2. IIpakTH4eckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
Yucaa v BbIYMCTICHHS. JeiicTBUsT HaJ TOJIOKUTEIbHBIMM M OTPULIATEIILHBIMU YUCIAMH,
Breipaxkenus u OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.
npeodpa3oBaHuA JeiicTBus co creneHsaMu, (GOpMyIIbl COKPAIIEHHOTO YMHOKEHHS.
Tema 1.3. IIpakTH4yeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
IIpouentHbie [TpocTbie MpoLEHTHI, pa3Hble COCOObl UX BbIUMCIECHUs. CI0XKHbIE
BbIYUCJICHUS MPOLICHTBHI.
Tema 1.4. IIpakTyeckoe 3ansiTHE 2 OK 01 - OK 07 1,2,3

YpaBHeHus u
HEPaBEeHCTBA

JluneliHble, KBaJgpaTHbIE, JApPOOHO-TMHEHHBIE ypaBHEHHS U

HEpaBEHCTBA.




Tema 1.5. IIpakTHyeckoe 3aHsTHE 2 OK 01 - OK 07 1,2, 3
CucreMsbl ypaBHeHHI 1 CriocoObl  pemieHust CHCTEM JIMHEHHBIX ypaBHeHHMH. Perienue
HEPaBeHCTB CUCTEM HEJIMHENHBIX YPABHEHUM, CUCTEM HEPABEHCTB.
Tema 1.6. IIpakTHyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2, 3
BxoaHoii KOHTPOJIBL Brruucnenuss u mpeoOpa3oBaHus. YpaBHCHHS M HEPaBEHCTBA.
['eomeTpus Ha IIOCKOCTH.
PA3JIEJI 2. 30
MNPAMBIE N
IIVIOCKOCTU B
IMPOCTPAHCTBE
Tema 2.1. Conep:xxanue y4eOHOro MaTepuasia 6 OK 01, OK 03, 1,2
OcHOBHBIE IOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHATUA (TOYKa, MpsMas, OK 04, OK 07
CcTepeoMeTPUH. MJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
PacnoJsioxkenne npsimbix u | [lepecekatoniuecs, mapauienbHble U CKpEIHIMBAIOIIKUECS MPSIMBIE.
IJIOCKOCTEH [Ipu3sHak W CBOWCTBO CKpelMBarommxcs MNpsMbiX. OCHOBHbBIE
IIPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Copepxxanue yueOHOro MaTepuasia 6 OK 01, OK 03, 1,2
IMapaniaejabHOCTH [TapamneneHbple mpssiMas W IUIOCKOCThb. Omnpenenenue. Ilpusnak. OK 04, OK 07
NPSAMBIX, IPAMOii U CpoiictBa (c mokazatenbcTBOM). [lapamienbHble  TUIOCKOCTH.
IUIOCKOCTH, mJiockocTell | Onpenenenue. Ilpusnak. CpoiictBa (C  J0OKa3aTelIbCTBOM).
Terpasap u ero snementol. [lapanmnenenunen M €ro 3JE€MEHTHI.
CaoiicTBa IIPOTUBOIIOJI0KHBIX rpaHei 51 JaroHanen
napasuiesenumnena.
IIpakTH4yeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
[Toctpoenue ceuennii. Pemenne 3anau. OK 04, OK 07
Tema 2.3. Coneprxkanue yueOHOr0 MaTepuaja 6 OK 01, OK 03, 1,2
IlepnieHAUKYISAPHOCTH IlepnenaukynsipHBIC IPSIMBIE. [TapamtensHbIE MpsIMBIE, OK 04, OK 07

NPSAMBIX, IPAMOH U
IJIOCKOCTH, IJIOCKOCTEM

NEPNCHAUKYJIIPHBIC K IIOCKOCTH. HpI/ISHaK NEPNCHAUKYIIAPHOCTHU
NPSAMOM U TIIOCKOCTH. JloKa3aTeabCTBO.




IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 03, 1,2
[lepnengukynsip U HaxkioHHas. [lepneHAMKYISpHBIE IJIOCKOCTH. OK 04, OK 07
IIpu3Hak nepneHauKyIJISpHOCTH IUIOCKOCTEH. [Joka3aTenbeTBo.
PaccrosiHus B IpOCTpaHCTBE.
Tema 2.4. Coaep:xxkaHue y4eOHOT0 MaTepHuaja 6 OK 01, OK 03, 1,2
Teopema o Tpex Teopema o Tpex neprneHauKyJapax. JlokazaTeabcTBO. YTOI MEXIY OK 04, OK 07
NepreHIuKyJIsipax IPSAMOM U INIOCKOCTBIO. YTOJI MEX]y IIIOCKOCTSAMH.
Tema 2.5. IIpakTH4yeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
Pemenne 3agau. [Ipsimble | PacnonoskeHne mpsMbIX M IUIOCKOCTEM B IPOCTPAHCTBE. OK 04, OK 07
U IJIOCKOCTH B [leprieHIUKYIAPHOCTh W MAPAIUIETBHOCTh MPSIMBIX M IUIOCKOCTEH.
NPOCTPAHCTBE CkperuBaronyecs npsMsle.
PA3EJ 3. 20
KOOPJANUHATHBI 1
BEKTOPBI
Tema 3.1. Copepxxanue yueOHOro MaTepuasia 6 OK 02, OK 03, 1,2
JlekapToBbI JexapToBbl KOOpAMHATBHI B IpocTpaHCcTBe. lIpocreimue 3anauu B OK 04, OK 07
KOOP/ANHATHI B KoopanHaTax. PaccrosiHuMe MexIy IByMsl TOYKaMH, KOOPAMHATHI
MPOCTPAHCTBeE. CepeIMHbI OTpe3Ka.
Paccrosinue mexny I[IpakTH4yeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
ABYMS TOYKAMM. JlexapToBbl KOOpAMHATHI B npocTpaHcTBe. [IpocTeiiimue 3agaun B OK 04, OK 07
Koopannatsl cepeanHbl KoopanHaTax. PaccrosHue MeXIy IBYyMs TOYKaMH, KOOPIAMHATHI
oTpe3Ka CepeIMHBI OTPE3Ka.
Tema 3.2. Copepxxanue yue0OHOro MaTepuaa 8 OK 02, OK 03, 1,2
BekTopsbl B Bexrtopel B mpoctpaHcTBe. CloK€HHME M BBIYMTAHHUE BEKTOPOB. OK 04, OK 07
NPOCTPAHCTBE. YT0J1 VYMHOXKeHHe BekTopa Ha uucino. KomIiulaHapHble BEKTOpHI.
MeK/1y BEKTOpPaMH. CkansipHOE MTPOU3BEICHNE BEKTOPOB.
CraasipHoe IIpakTHyeckoe 3aHsTHE 2 OK 02, OK 03, 1,2
NpoU3Be/ICcHHEe BEKTOPOB PasznoxeHne BekTOpa IO TpPeM HEKOMIUIAHAPHBIM BEKTOPaM. OK 04, OK 07

KOOp,Z[I/IHaTI:I BCKTOpA, CKAJKIPHOC TMPOU3BCACHUC BCKTOPOB B




KOOPJMHATAX, YTrOJI MEXKJy BEKTOpaMH, yrojl MEXIy IpsIMOM M
IUIOCKOCTBIO, YTOJI MEKIY IIJIOCKOCTSAMU. Y paBHEHUE IUIOCKOCTH.

Tema 3.3. IIpakTH4eckoe 3aHsATHE 2 OK 02, OK 03, 1,2
Pemenue 3axau. JlexapToBBl ~ KOOpPAMHATBI B  IIPOCTPAaHCTBE. BeKkTopel B OK 04, OK 07
Koopaunatel u npoctpancTBe. ClI0)KEHHE U BBIYMTAHME BEKTOPOB. Y MHOXEHHE
BEKTOPbI BekTOopa Ha uMcino. KomrmuiaHapuele BekTopbl. CkaisipHOe
IPOM3BEACHUE BEKTOpPOB. PasnoxeHue BekTopa IO TpeM
HEKOMIUIaHapHbIM BekTopaM. [Ipocrelinme 3a1aun B KOOpJUHATAX.
KoopauHaTsl BeKTOpa, pacCTOSHUE MEXKIY TOUYKAMHU, KOOPAMHATHI
CepeliMHbl  OTpe3Ka, CKaJspHOE IPOMU3BEIEHHE BEKTOPOB B
KOOpJMHATaX, Yrojl MEXAy BEKTOpPaMM, YIrol MEXIy NpsSMOMl U
IJIOCKOCTBIO, YTOJI MEX]TY IJIOCKOCTSMHU.
PA3JIEJI 4. 60
OCHOBBI
TPUT'OHOMETPHUMN.
TPUTOHOMETPHUYEC-
KHUE ®YHKIUN
Tema 4.1. ConeprxaHue yueOHOr0 MaTepuaja 6 OK 01 — OK 07 1,2,3
Tpuronomerpuueckue Panuannas mMepa yria. IloBopoT Touku BOKpYr Hayaia KOOpAMHAT.
pyHKuMH 3HAaKU CHHYyCa, KOCMHYCa, TAaHT€HCa U KOTaHIEHCa 10 YETBEPTSIM.
NPOU3BOJILHOIO yIJIa, 3aBUCHUMOCTh MEXKy CHHYCOM, KOCHHYCOM, TAHT€HCOM U
yucjaa. Pagnannas u KOTaHI'€HCOM OJHOTO M TOoro ke yrya. OmpeneneHue CHHYcCA,
rpagycHasi Mmepa yrJia KOCHHYCa, TAHI€HCAa U KOTaHI'€HCa.
Tema 4.2. Conep:xxanue y4eOHOro MmaTepuajia 6 OK 01 - OK 07 1,2,3
OcHoBHBIE Tpuronomerpuueckue Toxzaectsa. CHHyC, KOCHHYC, TaHIE€HC H
TPUTOHOMETPUYeCKHUe KOTaHT€HC YTJIOB 0O U - o.. DOpMyJIbl IPUBEIACHHUSL.
TOK/1eCTBA.
®opmyJibl IPUBEICHUS
Tema 4.3. 6 OK 01 - OK 07 1,2,3

Conep:xxanue y4eOHOro MaTepuajia




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

DopMy.Jibl IOJTOBUHHOTO

Cymma u pasHocTh cuHycoB. CymMma M pa3HOCTb KOCHHYCOB.
CuHyc ¥ KOocuHYC JBOIHOro yria. ®opmyibl MOJIOBUHHOIO yIJa.
[IpeoOpa3oBanusi CyMMBl TPUTOHOMETPUYECKHUX (yHKIMA B
IPOU3BENEHUE M  TPOMU3BEACHHUS B CcymMMy. BrelpaxeHue
TPUTOHOMETPUUYECKMX (PYHKLUMH uepe3 TaHIMeHC IOJOBUHHOIO
apryMeHTa.

yria [TpeoOpazoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUIA.
IIpakTuyeckoe 3aHsTHE OK 01 - OK 07 1,2,3
[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.
Tema 4.4. Conep:xxanue y4eOHOro MaTepuaja OK 01 - OK 07 1,2,3
DyHKIUH, UX CBOICTBA. Ob6nacte ompeneiaeHuss W MHOXECTBO 3HaYeHWH  (QyHKUUH.
CnocoOnI 3aganus YETHOCTh, HEYETHOCTH, MNEPUOAUYHOCTh (QyHKIMA. CrnocoOs
$yHkumii 3agaHus QYHKITHI.
IIpakTuyeckoe 3aHsATHE OK 01 - OK 07 1,2,3
OO6nacTe oOmpeneneHuss W MHOXECTBO 3HAa4eHMM (QyHKUHMH.
YUETHOCTh, HEUETHOCTH, NEPUOAUYHOCTh (PyHKIUH. CrocoObl
3a1aHus QyHKIIUH.
Tema 4.5. Conep:xxanue yueOHOro MaTepuasia OK 01 - OK 07 1,2,3
TpuroHomerpuveckue Ob6nacth onpeerneHus u MHOXECTBO 3HAUYECHUI
(pynkuum, ux cpoiicrea TPUTOHOMETPUYECKUX (bYHKIMHA. YeErHOoCTS, HEYETHOCTD,
U rpaguku NEPUOANYHOCTh TPUTOHOMETPUUYECKUX (PYHKIIUH.
Tema 4.6. IIpakTHyeckoe 3aHsTHE OK 01 - OK 07 1,2,3
IIpeoOpa3oBanue CixaTtue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUUYECKUX (PYHKITHM.
rpagpuxos [TpeobpazoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIIUH.
TPUTOHOMETPHYECKHX
pyHxumin
Tema 4.7. Conep:xxanue y4eOHOro MmaTepuajia OK 01 - OK 07 1,2,3
Oo0patHbIe OOpatHbpie TpuroHomerpuueckue ¢yHkuuu. Mx cBoiictBa u
TPUTOHOMETPUYECKHUe rpaduxmu.

GyHkunu




Tema 4.8. Conep:xaHue y4eOHOro MaTepuaJja 8 OK 01 —OK 07 1,2,3
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a,
YPaBHEHHUs U ctgx =a.
HepaBeHCTBa
IIpakTHYeckoe 3aHsATHE 2 OK 01 - OK 07 1,2, 3
Pemlenne TpUroOHOMETPUUYECKUX YpPAaBHEHUH OCHOBHBIX THIIOB:
IpoCTElIINe TPUTOHOMETPUUYECKUE YpaBHEHMs, CBOAALIMECH K
KBaJ[paTHbIM,  pEIIaeMbleé  pa3JIO)KEHUEM  Ha  MHOXKHTENH,
OJIHOPOJIHBIE.
IIpocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA.
Tema 4.9. Conep:xanue y4eOHOro MaTepuaia 6 OK 01 - OK 07 1,2,3
Cucrembl CucTteMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUI.
TPUTOHOMETPHYECKUX
YPaBHEHUil
Tema 4.10. IIpakTHyeckoe 3aHsITHE 2 OK 01 - OK 07 1,2,3
Pemenue 3agau. [IpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHU. PemeHue
OcHoBBI TPUTOHOMETPUYECKUX YpPaBHEHUN M HEPABEHCTB B TOM 4YHCIIE C
TPHTOHOMETPHH. UCIIOJIb30BAaHUEM CBOMCTB (DyHKIIMH.
Tpuronomerpuyeckue
pyHxuun
PA3JIEJI 5. 10
KOMIIJIEKCHBIE
YUCJIA
Tema S.1. Coaep:xxaHue y4eOHOro MaTepuaja 7 OK 01 — OK 07 1,2
KommiexkcHble yncia [TonsitTne xommiiekcHoro uyucia. ConpspkeHHbIE KOMIUIEKCHBIE
quciia, MOyJIb U apryMEHT KoMIUIeKcHoro uucia. dopma 3anucu
KOMIUIEKCHOTO 4YHclla (FE€OMETpUUYecKas, TPUTOHOMETPUUECKAS,
anreOpanyeckas).
IIpakTHYeckoe 3aHsATHE 1 OK 01 - OK 07 1,2

ApudmeTrnueckue IeiCTBUS C KOMITIEKCHBIMU YHCIIAMHU.




Tema 5.2. IIpakTH4eckoe 3aHsATHE 2 OK 01 - OK 07 1,2
IIpumenenue BrimoniHeHHE pacdyeToB € TMOMOIIBIO  KOMIUIEKCHBIX — YHCEIL.
KOMILJIEKCHBIX YHCeJI [TprMepsI UCTIONIB30BAHUS KOMITJICKCHBIX YHCE.
PA3JIEJI 6. 38
IMPOU3BOJHASA
®OYHKINUU, EE
INPUMEHEHMUE
Tema 6.1. ConeprxaHue yuedOHOro MaTepuaja 2 OK 01 —OK 07 1,2,3
IMonsTHE MPOU3BOIHOIA. OnpeneneHne 4YHUCIOBOW IOCIICOBATEILHOCTH W CIOCOOBI  e¢
@opMyJibl 4 IPABUJIA 3a/IaHusl. CaoiicTBa YHCIIOBBIX TIOCIII0BATEIHHOCTEH.
nuddepenunpoBanus Omnpenenenue npejena mnocienoBaTensbHocTy. [penen pyHkum Ha
O0eckoneunoctu. llpenen ¢ynkuuun B Touke. Ilpupamienue
aprymenrta. [Ipupamenue (GyHKUUU. AJTOPUTM  OTBICKAHUS
MNPOU3BOIHOM.
IIpakTHyeckoe 3aHsITHE 2 OK 01 - OK 07 1,2,3
Brrancnenue IPeJIeIIOB MOCIIEI0BATEIHLHOCTEH. 3amaum,
NPUBOJANIME K  TOHATHIO  NPOW3BOAHOH.  OmpenencHue
MIPOU3BOAHOM.
Tema 6.2. Conep:xxanue y4eOHOro MaTepuasia 4 OK 01 - OK 07 1,2,3
IIpousBoaHbIie CyMMBI, ®opmynsl quddepennupoanus. [Ipasuna quddepeHpoBaHUS.
pa3HoCTH, I[IpakTHyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
NPOU3BeIeHUSs, ®dopmysl nuddepennupoBanus. [IpaBuna quddepennmnpoBanus.
YaCTHOI0
Tema 6.3. Coaep:xxaHue y4eOHOro MaTepuaja 4 OK 01 — OK 07 1,2,3
IIpousBoanbie Onpenenenue CIIOKHOU GYHKITIH. [IpousBonHas
TPUTOHOMETPUYECKUX TpUroOHOMeTpHUecKux GyHKIHi. [Ipon3BoHas CIIOKHON (YHKITHH.
¢ynxuuii. [IponzBognas IIpakTH4yeckoe 3aHsATHE 2 OK 01 — OK 07 1,23

CJI0KHOM (PYHKIIUH

CJIO’)KHOMN byHKIIH.
TpUrOHOMETpUYeCKuX GyHKIUN. [Ipor3BoHAs CIIOXKHON HYHKIINUH.

Onpenenenue [IpownsBogHas




Tema 6.4. Conep:xxanue y4eOHOro MmaTepuajia OK 01 - OK 07 1,2,3
Ilousitue o [Tonstue HempepbiBHOW ¢yHKkuuu. CBoWCTBa HENpPEPHIBHOU
HeNpepbIBHOCTH byHKIMN. Cas13p MEXIY HEIPEPHIBHOCTHIO u
¢pynkuun. Merton QG epeHIPyeMOCThI0 (YHKIIMU B TOUKE.
HHTEPBAJIOB IIpakTHYeckoe 3aHsATHE OK 01 - OK 07 1,2,3
AJNropuTM peleHHs HEPaBEHCTB METOJJOM UHTEPBAJIOB.
Tema 6.5. Copaepxxanue yueOHOro MaTepuaJa OK 01 - OK 07 1,2,3
I'eomeTpuueckuii u ['eomeTpryeckuii  CMBICT MIPOU3BOJHON (YHKIUMU — YIJIOBOH
(puznvecknii cMbICa KOX(P(UIMEHT KacaTeNbHOH K rpaduky QyHKIHEE B TOYKE.
NMPOU3BOJAHOM YpaBHEeHHE KacaTeabHOU K rpaduKy QyHKIUH.
IIpakTnyeckoe 3aHsTHE OK 01 - OK 07 1,2,3
ANrOpuUTM COCTaBIEHMsS YpaBHEHHMs KacaTelbHOH K TIpaduky
bynxun y=f(x).
Tema 6.6. IIpakTuyeckoe 3aHsTHE OK 01 - OK 07 1,2,3
Du3n4ecKuil CMbIC Ouznyeckuil (MEXaHUYECKU) CMBICI MPOU3BOIHON — MIHOBEHHAs
NPOU3BOIHOM B CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t).
npogeccuoHAJIbHBIX
3ajavyax
Tema 6.7. Conep:xxanue y4eOHOro MaTepuasia OK 01 - OK 07 1,2,3
MoHOTOHHOCTH Bo3spacranue u yObiBaHMe (pyHKIIMH, COOTBETCTBHE BO3pPAcTaHUS U
¢pyuxuun. Toukn yObIBaHUSl (QYHKIMM 3HAKYy Npou3BoaHON. [ToHsiTHe mpou3BogHON
IKCTpeMyMa BBICILIETO TMOpPSAJKa, COOTBETCTBHE 3HAKa BTOPOM MPOU3BOAHOMN
BBIMMYKJIOCTH (BOTHYTOCTH) (QYHKIMM Ha oTpe3ke. [lonsTue
aCUMITOTHI, CHOcoObl uX omnpeneneHus. JpoOHo-IHMHeNHHas
byHKLHS.
IIpakTH4yeckoe 3aHsATHE OK 01 - OK 07 1,2,3
3ajaud Ha MakKCUMyM M MHHHUMYyM. AJTOPUTM HCCIIEIOBaHM
GYHKIIUHN U TOCTPOEHHUS ee TpaduKa ¢ TOMOIIbIO IPOU3BOJHOM.
Tema 6.8. Conep:xxaHue y4eOHOro MaTepuaa OK 01 — OK 07 1,2,3




HccaenoBanue HccnenoBanre (QyHKIIMM HA MOHOTOHHOCTh M TIOCTPOCHUE
(pyHkuuii 1 nocrpoenne rpaduKoB.
rpapuxkoB IIpakTuyeckoe 3aHsTHE 2 OK 01 - OK 07 1,23
UccnenoBanne ¢GyHKIMM HAa MOHOTOHHOCTH U MOCTPOEHHE
rpaguKoB.
Tema 6.9. Coaep:xxkaHue y4eOHOT0 MaTepuaja 2 OK 01 - OK 07 1,2, 3
Hauno6oJuaniee u Haxoxnenrne HauOOIbIIEr0 U HAMMEHBINETO 3HAYCHHWH (DyHKIUH,
HauMMeHblllee 3HAYEHUsA MOCTPOCHHE TPAPUKOB MHOTOWICHOB C MCIIOJIB30BAaHUEM arapara
(pyHKuMn MaTeMaTUYECKOT0 aHAIN3a.
Tema 6.10. IIpakTnyeckoe 3aHsTHE 2 OK 01 - OK 07 1,2,3
Pemrenne 3agau. Qopmynsl u mnpaBuia guddepenuupoanus. lccienoBaHue
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
Bepuiunsl, pedpa, [TonsiTue MHOTOTpaHHUKA. Ero aneMeHThl: BepuInHbl, pedpa, TpaHu.
rpaHu MHOTOTPAHHUKA Juaronans. Ceyenrie. BoImykiible 1 HEBBIMYKIIbIE MHOTOTPAaHHUKHU.
Tema 7.2. Conep:xxanue y4eOHOro0 MaTepuaja 2 OK 01 - OK 07 1,2
IIpusma, ee [Tonsitue npusmel. Ee ocHoBanus u 60okoBble rpaHu. BoicoTa
cocraBJjgmonue, npusMsl. [Ipsmas u HakitonHas npusMma. [IpaBuneHas npusma. Ee
ceuenue. [lpsimasi n CEUYeHHUE.
NpaBUJIbHAS MPU3MBI
Tema 7.3. Conep:xxanue y4eOHOro MmaTepuajia 2 OK 01 - OK 07 1,2
IMapanaenenunen, Kyo. [Tapannenenunen, CBOWCTBA MPSMOYTOJIBHOTO Tapasuleenuie/a,
Ceuenue Ky0a, ky0. Ceuenue ky0Oa, mapasuienenuresa.
napaJjiesenumnena
Tema 7.4. Conep:xxaHue y4eOHOr0 MaTepuaja 2 OK 01 — OK 07 1,2




ITupamuna, ee
coCTaBJIAIOIIHE,
ceuenue. IlpaBunbHas
nupaMuaa. Yce4yeHHas

[Mupamuga u ee anementhl. Ceuenue nupamuabl. [IpaBuiibHas
nupamua. Y Ce4eHHas IMPaMUJIa.

nupamMmaa
Tema 7.5. Coaep:xxaHue y4eOHOT0 MaTepuaja OK 01 — OK 07 1,2
BoxoBasi u nmosiHas [Tnomans 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMU/IBL.
NMOBEPXHOCTh MPU3MBI,
NUPAMHUIbI
Tema 7.6. Conep:xxanue y4eOHOro MaTepuaja OK 01 - OK 07 1,2
Cummerpus B KyoOe, CuMMeTpHusi OTHOCHUTEIBHO TOUKH, MPSMOIA, IJIOCKOCTH.
napaJJjeJjenurnesie, Cummetpus B KyOe, mapaienenurnese, npu3Me, mupaMuse.
npu3me, NUpaMuje
Tema 7.7. IIpakTuyeckoe 3ansiTue OK 01 - OK 07 1,2
IIpaBuiabHbIe [TonsiTue mpaBWIIBHOTO MHOrorpaHHuka. CBONCTBa NpaBUIbHBIX
MHOTOTPAHHUKH, UX MHOTOTPAHHHKOB.
CBONCTBA
Tema 7.8. Conep:xxanue yueOHOro MaTepuasia OK 01 - OK 07 1,2
Huauuap, ero [Mwinuaap u ero snemeHThl. CeueHWe HMIMHJIpa (HapajielibHOEe
cocTaBJIsIIOIME. OCHOBaHHIO U ocu). Pa3zBepTka nunuHapa.
CeueHue HWIHHAPA
Tema 7.9. Coaep:xxaHue y4eOHOro MaTepuaja 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 Hlap u cdepa. B3aumuoe pacrnonoxeHue cdepbl U IMIIOCKOCTH.
ceyeHus Ceuenue mapa, cepsl.
Tema 7.11. Conep:xxaHue y4eOHOro MaTepuaa OK 01 — OK 07 1,2




IMousiTie 06 00BLeMe
Tesia. OTHOLIEHHME

[Torsitue 00 oObeme Tena. OObeM Kyba U TPSIMOYTOJIBLHOTO
napaenenunena. O6beM NPU3MbI U UIHMHIIPA.

00HEMOB NMOJ00HBIX TeJl IIpakTH4eckoe 3aHsATHE 2 OK 01 - OK 07 1,2
OtHoueHne 00BEMOB MOAOOHBIX Tell. ['eoMeTpuyecKuil CMbICHT
onpeaenuTens 3-ro nopsjaka.
Tema 7.12. Coaep:xxkaHue y4eOHOT0 MaTepuaja 2 OK 01 — OK 07 1,2
O0beMbl M IJIOIIAH O6vembl mHpamunel uW  KoHyca. OObem mmapa. Ilmomaau
NMOBEpPXHOCTEN Tes MOBEPXHOCTEH TEI.
Tema 7.13. IIpakTH4yeckoe 3aHsATHE 4 OK 01 - OK 07 1,2
KomonHanuu KoMOuHamu reoMmeTpuaecKux Ted.
MHOTOTPAHHUKOB U TeJl
BpalleHHs
Tema 7.14. IIpakTnyeckoe 3aHsATHE 4 OK 01 - OK 07 1,2
I'eomeTpuueckue Hcnonbp3oBanne KOMOMHAIIMM 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 W TUIOMIATM TOBEPXHOCTH MHOTOTPAHHUKOB U TN
MHoOrorpaHHUKHM M Tejla | BpallleHUS.
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 JIBIDKEHHUS IO HW3BECTHOM

¢pynxuumu. IlpaBuiaa
HAXOK/ICHUS
NMepBooOPa3HBIX

ckopoctu. [lonarue uaTerpupoBanus. O3HaKOMIICHHUE C TTOHSATHEM
WHTerpasia W TmepBooOpazHor miusa dyHkuun y=f(x). Tabmuima
dopMyn UIs HaxoXAEHUS TepBOOOpa3HbIX. M3yueHue mnpaBuia




BBIUUCIICHUST — mepBooOpa3Hoil. Pemenuwe 3amady  Ha  CBS3b
NepBOOOPA3HON U ee MPOU3BOJHOM, BBHIYMCICHUE MEPBOOOpa3HON

JUTSL TAHHOU (DYHKIINU.

Tema 8.2. Coaep:xxkaHue y4eOHOT0 MaTepuaja 2 OK 01 - OK 07 1,2, 3
Iliromanb [Toustne omnpenenéHHoro uHTEerpaina. ['eoMerpuyueckuii u
KPHUBOJMHENHOM (Gu3MYEeCKU  CMBICI  OmpejeneHHoro uHrerpana. dopmyia
Tpaneuuu. @opmyJia Herotona— JleiOnuma. 3agaud, TPUBOAAIIME K  IOHSATHIO
Hbrorona — Jleitonuna ONPENEICHHOI0  MHTErpaja — O  BBUKWCICHHHM IUIOLIAJH
KPUBOJIMHEHHOM TpaIleliny, O IEPEMEILEHUH TOYKH.
Tema 8.3. Conep:xxanue y4eOHOro MaTepuaja 2 OK 01 - OK 07 1,2,3
Heonpenesenubiii u [TonsiTve OMpeeIEHHOTO U HEOPEIEIIEHHOTO HHTEerpaa.
onpeaeeHHbIH
HHTErpaJjbl
Tema 8.4. ConeprxaHue yuedOHOro MaTepuaja 2 OK 01 — OK 07 1,2,3
IHousitue 06 ['eomeTpuyeckuil CMBICH OMPENECICHHOTO UHTErpaa.
onpeeJeHHOM
HHTerpaJe Kak
IO
KPHUBOJHMHEHHOU
Tpaneuun
Tema 8.5. I[IpakTH4yeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
Pemenue 3anau. [TepBooOpaznast pynkiuu. [IpaBuna HaxoXIeHUS TTEPBOOOPA3HBIX.
IlepBooOpa3nas Ee npumenenue.
pynxkuumn, ee
NpUMeHeHue
PA3JIEJI 9. 18
CTEIIEHU U KOPHU.
CTEIIEHHASA
OYHKIUA
Tema 9.1. Conep:xxaHue y4eOHOro0 MaTepuaja 2 OK 01, OK 02, 1,2,3




Crenennas pyHkuus, ee | Ilondarue kopHs n-oil crTenmeHUM U3 JACHCTBUTEIBHOIO 4YHCIA. OK 03, OK 04,
CBOIiCTBA ®ynkmmn y = nVX ux cBoiicTBa U rpaduku. CBOMCTBA KOPHS N- OK 05, OK 07
O CTETICHHU.
IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2, 3
[ToHsiTHE KOpHA n-OM CTENEHU U3 JIEUCTBUTEJIBHOTO YHCIA. OK 03, OK 04,
DyHKIUU y = nVX HX CBOICTBA U rpaduku. CBoiicTBa KOPHS n- OK 05, OK 07
Oi1 CTEeneHH.
Tema 9.2. Conep:xaHnue y4eOHOr0 MaTepuaja 2 OK 01, OK 02, 1,2,3
IIpeodpa3oBanue [TpeoOpa3zoBaHue UppalMOHAIbHBIX BbIPAKEHUH. OK 03, OK 04,
BbIPa’KeHUH ¢ KOPHAMH OK 05, OK 07
N-oi cTeneHu IIpakTnyeckoe 3aHsTHE 2 OK 01, OK 02, 1,2,3
[TpeoOpazoBanre UppaMOHATBHBIX BHIPAKEHUH. OK 03, OK 04,
OK 05, OK 07
Tema 9.3. Conep:xxanue y4eOHOro0 MaTepuaja 2 OK 01, OK 02, 1,2,3
CBolicTBa CTENEHH ¢ [lonsiTie cremeHn C JFOOBIM  PAlMOHATBHBIM  TTOKa3aTelIeM. OK 03, OK 04,
PAlMOHAJIBHBIM U Crenennble QpyHKINHU, UX CBOMCTBA U TpadUKH. OK 05, OK 07
AEMCTBUTEIbHBIM
N0Ka3aTeJsAMHU
Tema 9.4. Conep:xxanue y4eOHOro MaTepuasia 2 OK 01, OK 02, 1,2,3
Pemienue PaBHOCWIIBHOCTD MppalMOHAIBHBIX YPABHEHUH W HEPABEHCTB. OK 03, OK 04,
HPPALMOHAIBHBIX MeTo/1bl UX pelIeHuUs. OK 05, OK 07
YPaBHEHHUIl U IIpakTHyeckoe 3aHsTHE 4 OK 01, OK 02, 1,2,3
HEPaBEHCTB Pemenne nppannoHalbHBIX YpaBHEHUN U HEPABEHCTB. OK 03, OK 04,
OK 05, OK 07
Tema 9.5. IIpakTH4yeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
CreneHu U KOpHH. Onpenenenue creneHHoOM ¢(yHkiuu. Mcnonp3oBaHue ee CBOWCTB OK 03, OK 04,
CrenenHast QyHKUHSA IIPU PELICHNN YPABHEHUN U HEPABEHCTB. OK 05, OK 07
PA3EJ 10. 18

ITOKA3ATEJIbHASA




OYHKIUA

Tema 10.1. Copaepxxanue yueOHOro MaTepuaJa 2 OK 01, OK 02, 1,2,3
IToxa3zarennHas CreneHb C TNPOU3BOJBHBIM  JIEUCTBUTEIIBHBIM  ITOKa3aTEJIEM. OK 03, OK 04,
(pyHxkumus, ee cBoiicTBa OrnpenenieHne mMoka3aTebHOW (DYHKIIMH, €€ CBOMCTBA M TI'paduk. OK 05, OK 07
3HAKOMCTBO C IPUMEHEHUEM MOKa3aTeNbHON (PYHKIINU.
IIpakTHYeckoe 3aHsATHE 2 OK 01, OK 02, 1,2, 3
Pewenne ITOKa3aTEJIbHBIX yYpaBHEHUHI (GyHKIHOHATIBHO- OK 03, OK 04,
rpadu4ecKUM METOJIOM. OK 05, OK 07
Tema 10.2. IIpakTH4yeckoe 3aHsATHE 8 OK 01, OK 02, 1,23
Pemenue Pemenue Ioka3aTeabHBIX YPaBHEHUHM METOAOM YpPaBHUBAHUS OK 03, OK 04,
NMOKa3aTeJbHbBIX MokazaTejieii, METOJI0M OK 05, OK 07
ypaBHeHMI U BBEJICHUS HOBOM MEpPEeMEHHOW, (PYHKIHMOHATbHO-TpahUIECKUM
HEePaBeHCTB MeToIoM. Perienre nokasareabHbIX HEPABEHCTB
Tema 10.3. Conep:xxanue y4eOHOro0 MaTepuaja 2 OK 01, OK 02, 1,2,3
Cucrembl Pemenue cucrem nokasaTelbHBIX ypaBHEHUH. 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. I[IpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,23
Pemienue 3axau. Pemienne mnoka3aTenpHBIX YPaBHEHHM METOJIOM ypPAaBHUBAHMUS OK 03, OK 04,
Iloka3zaTrenbHas MoKa3areyiell U METOJIOM BBEAECHUS HOBOW NepeMeHHOH. Pemenue OK 05, OK 07
¢pyHKusA MOKAa3aTeIbHBIX HEPABEHCTB.
PA3JIEJI 11. 24
JIOTAPU®MBI.
JIOTAPUOMUYECKAS
OYHKI U
Tema 11.1. Copepxxanue yueOHOro MaTepuajia 2 OK 01, OK 02, 1,2,3
Jlorapugm umca. Jlorapudm uymcma. JlecATUYHBIA W HATYpaJdbHBIA JOTapu(MBI, OK 03, OK 04,




JecATHYHBINA 1 YHCIIO €. OK 05, OK 07
HATypaJIbHbII
Jorapu@pmsl, 4ucio e
Tema 11.2. Coaep:xxkaHue y4eOHOT0 MaTepuaja OK 01, OK 02, 1,2, 3
CaoiicTBa Jjorapudmos. CgoiicTBa jorapu¢moB. OK 03, OK 04,
Onepauust OK 05, OK 07
JOrapu()MUpOBAHMS IlpakTHYecKoe 3aHATHE OK 01, OK 02, 1,2,3
Omneparnust morapupMUPOBAHHUS. OK 03, OK 04,
OK 05, OK 07
Tema 11.3. Conep:xanue y4eOHOro MaTepuaia OK 01, OK 02, 1,2,3
Jlorapudpmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA. OK 03, OK 04,
¢pyHkunusn, ee cBOMCTBA OK 05, OK 07
IIpakTH4yeckoe 3aHsATHE OK 01, OK 02, 1,2,3
Jlorapugmuueckas QyHKIHUS U €€ CBOHCTBA. OK 03, OK 04,
OK 05, OK 07
Tema 11.4. Conep:xxanue yueOHOro MaTepuasa OK 01, OK 02, 1,2,3
Pemenue ITonsTue J0rapu(pMHUUYECKOTO YpaBHEHUS. Onepanus OK 03, OK 04,
Jorapu(pmMmuyeckux noteHupoBanus. Jlorapupmuueckrne HepaBeHCTBA. OK 05, OK 07
YPaBHEHHUIl U I[IpakTH4yeckoe 3aHsATHE OK 01, OK 02, 1,2,3
HEPaBEHCTB Tpu OCHOBHBIX METOJla PEIICHHUs JIOTAPU(PMUUYECKUX YpaBHEHHIM: OK 03, OK 04,
(GyHKIIMOHAIbHO-TpaUUECKUN, METOJ MOTEHLHUPOBAHUS, METO] OK 05, OK 07
BBEJICHUSI HOBOW NIEPEMEHHOM.
Tema 11.5. Conep:xxanue y4eOHOro MmaTepuajia OK 01, OK 02, 1,2,3
Cucrembl ANTOpUTM  pelIeHUS CUCTEMBI YPaBHEHUM. OK 03, OK 04,
JorapupmMuyeckux PaBHOCHIIBHOCTH ~ JIOTapU(MUYECKUX YpaBHEHHI U HEPABEHCTB. OK 05, OK 07
yYPaBHEHUI
Tema 11.6. IIpakTHyeckoe 3aHsTHE OK 01, OK 02, 1,2, 3
Pemienue 3axau. Jlorapudmuueckas GbyHKIMA. Pemenne MIPOCTEUIINX OK 03, OK 04,
Jlorapugmsl. Jorapu(pMUUECKUX YpaBHEHUH. OK 05, OK 07




Jlorapudpmuueckasn

pyHkuus
PA3JIEJI 12. 8
MHOXECTBA.
IJIEMEHTbBI
TEOPUU I'PAD®OB
Tema 12.1. Copaepxxanue yueOHOro MaTepuaJa 2 OK 01, OK 02, 1,2
MHo:kecTBa [Tonsitne MuoxectBa. [lonmaokecTBO. Onieparii ¢ MHOKECTBAMM. OK 03, OK 04,
OK 05, OK 07
Tema 12.2. IIpakTnyeckoe 3aHsTHE 4 OK 01, OK 02, 1,2
I'padbr [Tonsitue rpada. Cesi3ublii rpad, AepeBo, HUKI rpad Ha MITOCKOCTH. OK 03, OK 04,
OK 05, OK 07
Tema 12.3. IIpakTH4yeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
Pemenue 3axau. Onepanuu ¢ MHOXecTBamMu. OmnHcaHUE pEaTbHBIX CUTYaAllUHd C OK 03, OK 04,
Mmuo:xectBa, I'padbl n MOMOIIbI0 MHOKECTB. [IpuMeHeHne rpadoB K penieHuo 3aaay. OK 05, OK 07
UX MPUMEHEeHHe
PA3JIEJ 13. 18
IJIEMEHTBI
KOMBHUHATOPUKU,
CTATUCTUKU U
TEOPUN
BEPOSITHOCTEM
Tema 13.1. Conep:xxanue y4eOHOro MmaTepuajia 2 OK 01, OK 02, 1,2
OcHOBHbIC IOHATHSA [TepecTaHOBKH, pa3MeLIEHUS, COUYETAHHUS. OK 03, OK 04,
KOMOMHATOPUKH OK 05, OK 07
IIpakTH4yeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
IlepecTaHOBKH, pa3MELICHUS], COYETAHUSI. OK 03, OK 04,
OK 05, OK 07
Tema 13.2. Conep:xxaHue y4eOHOr0 MaTepuaja 2 OK 01, OK 02, 1,2




CoObITHE, BEPOATHOCTH

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. T€opeMbl O BEPOSITHOCTH

OK 03, OK 04,

coObiTus. Ci10:KeHue 1 CYMMBI COOBITUH. Y CITIOBHAS BEPOSTHOCTb. OK 05, OK 07
YMHOKeHH e IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02, 1,2
BePOATHOCTEH 3aBUCHMBIE M HE3aBHCHUMBIE COOBITHS. T€OpeMbl O BEPOSITHOCTH OK 03, OK 04,
MIPOU3BEICHUS COOBITHM. OK 05, OK 07
Tema 13.3. Coaep:xxkaHue y4eOHOT0 MaTepuaja 2 OK 01, OK 02, 1,2
JuckperHas cayqaitHasa | Buabl cnydaiinbix BennuuH. Onpesenenne JUCKPETHOHN cilydaiiHON OK 03, OK 04,
BeJIMYHHA, 3aKOH ee BEJIMYMHBI. OK 05, OK 07
pacnpeneieHust IIpakTH4yeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
3aKkoH pacnpeleneHuss IUCKPETHOM CciaydailHOM BennyuHbl. Ee OK 03, OK 04,
YHUCJIOBBIE XaAPAKTEPUCTUKH OK 05, OK 07
Tema 13.4. Conep:xxanue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2
3anaun Bapuanuonnsiit psij. [lonuron 4acTot u rucrorpamMmma. OK 03, OK 04,
MaTeMaTH4ecKoi OK 05, OK 07
CTATHCTHKH I[IpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
CratucTuyeckre XapakKTepUCTHKH psijia HaOII0JaeMbIX TAHHBIX. 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 CroxeHue 1 YMHOKEHHUE BEPOSITHOCTEH. OK 05, OK 07
KOMOUHATOPHKH,
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
PaBHOCHIBHOCTD PaBHOCMIIBHOCTH ~ ypaBHEHMH U HepaBeHCTB. OmpezeneHusl.

YPaBHEHUIl U

OcHOBHbBIE TEOPEMbI PABHOCUJIBHBIX IEPEX0/laXx B YpPaBHEHUSIX M




HepaBeHcTB. O0mue HEPaBEHCTBAX.
MeTO/bI pelIeHNs IIpakTHYecKkoe 3aHATHE OK 01 — OK 07 1,2,3
OO0mme MeToapl pElIeHUs YPaBHEHMM: IEpexoJl OT paBEHCTBA
(GYHKIMH K paBEHCTBY apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIIMH,
METOJ DAa3JIOKEHUs] Ha MHOXKHUTENIH, METOJl BBEIEHUS HOBOU
HepEeMEHHOM, (PyHKIIMOHAIBHO-TpapUUECKUl METO.
Tema 14.2. Copaepxxanue yueOHOro MaTepuaJa OK 01 - OK 07 1,2,3
I'padguyecknit merox OO0mue MeToJpl pElIeHUsT HEPaBEHCTB: IEPEXOJ] OT CpPaBHEHUS
peleHusl YPaBHEHUI, 3Haue€HUN (QYHKIMA K CpPaBHEHMIO 3HAUYEHUH apryMEHTOB JUIS
HepaBeHCTB MOHOTOHHBIX (YHKIMA, METOJ HWHTEPBAIOB, (DYHKIIMOHAIBHO-
rpadu4ecKuil METO.
IIpakTnyeckoe 3aHsTHE OK 01 - OK 07 1,2,3
I'paduueckuii MeTo pelieHus: ypaBHEHUN U HEPaBEHCTB.
Tema 14.3. Conep:xxanue y4eOHOro0 MaTepuaja OK 01 - OK 07 1,2,3
YpaBHeHus u Omnpenenenne Moxayis. PackpeiTie MOAyJsl IO OINpeAENEeHUIO.
HepaBeHcTBa ¢ moayJaeM | Ilpocreiiine ypaBHEeHUs: U HEPABEHCTBA C MOYJIEM.
IIpakTH4eckoe 3aHsATHE OK 01 - OK 07 1,2,3
IIpuMeHeHre paBHOCWIBHBIX IEPEXOAOB B OMNPENEIICHHBIX THIIAX
YPaBHEHUI U HEPABEHCTB C MOJYJIEM.
Tema 14.4. Conep:xaHue y4eGHOro MaTepuaJjia OK 01 — OK 07 1,2,3
YpaBHeHus u 3HakoMcTBO ¢ mapamerpoM. Ilpocreiimme  ypaBHEHUS U
HepaBeHCTBA € HEPAaBEHCTBA C TAPAMETPOM.
napaMeTpamMu IIpakTH4Yeckoe 3aHsATHE OK 01 - OK 07 1,2,3
3HakoMcTBO ¢ mapamerpoM. Ilpocreiimime ypaBHeHuUs U
HEPABEHCTBA C IaPaMETPOM.
Tema 14.5. IIpakTHyeckoe 3aHsTHE OK 01 - OK 07 1,2,3

Pemenune 3agau.
YpaBHenusi u
HEpPaBeHCTBA

OO0mre MeTOIBI PEIIeHHs] YpaBHEHHI. Y paBHEHUS U HEPABEHCTBA C
MOJYJIEM U C TapaMETPaAMH.
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3.  YCJOBHUSA PEAJIM3AIIUU PABOYE ITIPOI'PAMMBI

3.1. TpeGoBaHusi K  MHHMMAJbHOMY  MAaTepPHAJbLHO-TEXHHUYECKOMY
o0ecreyeHHI0 00y4YeHUs 10 JUCHUILINHE

Peanuzamus yueOHoM aucuuruinabl «MaTematukay TpeOyeT Haluuus y4eOHOTro
KaOWHETa MaTeMaTHKH.

O0OopynoBanne yueOHOro kaduHera:

MynbTuMenuiiHbid  KoMIuieKke. KommbioTep HMMeeT JOCTyll B 3JIEKTPOHHYIO
nH()OPMAIIMOHHO-00pa30BaTENIbHYI0  Cpelly  OpraHu3alMh, K  BJIEKTPOHHO-
OMONMMOTEUHBIM CHCTEMaM, BBIXOJl B TIJ00adbHyl0 ceThb WHTEepHET, OCHaIleH
JUIEH3UOHHBIM TPOrPAMMHBIM 00ECIIEYCHUEM.

PaGouee mecTo mpemomaBarens, padoune Mecta oOywarommxcs (25 mecr),
KOMIUIEKT ~ y4eOHO-METOJMYECKOM  JOKyMeHTauuu, KOMIUIEKT  MmOoABMXKHBIX
reomeTpudeckux ¢uryp (Tea BpallleHUs); KOMIUIEKT OOBEMHBIX T'€OMETPUYECKUX
¢uryp (MHOTOTpaHHHMKH); KOMIUIEKT JJIsi MPAKTUYECKHX padOT TeoMETPHYECKHUX
¢buryp (MHOTOTpaHHHMKH); YEpPTEKHBbIE HHCTPYMEHTHl. WHTepakTUBHBIE MNOCOOUS;
Tabnuiel neMoHcTpaonHbie. KomriekT Tabmuil.

3.2. UudopmannoHHoe odbecneyeHue 00yueHust

3.2.1. IleyaTHbIe U JIEKTPOHHbIE H3IAHUS
OcHOBHbBbIe 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 U3IaHUSA:

3. Kommoropor A.H. Anreb6pa m Hadama maTreMaTthdeckoro anammsa. 10 — 11
kiaccel: yueb. ITocoOue ms obmieoopa3oBar. Opranuzanuii / [A.H. Koamoropos u
ap.]; mox pen. A.H. Konmoroposa. — 29-e¢ uzn. — M.: Ilpocsemienne, 2021. -384 c.:
WL

3.2.2. UHnTepHeT pecypchl:

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

5. www.school-collection.edu.ru (Enunas KOJIICKIMH U(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

DJIeKTPOHHO-0MOJIMOTEYHAS CUCTEMA:

6. OBC «Znanium»
7. 9BC «PROFo6pa3zoBanue»
8. OBC «Book.ru»


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

4. KOHTPOJIb W OHEHKA PE3VYJbBTATOB OCBOEHUSA
JUCHUITJINHBI

KOHTposib M OLEHKa pe3yJbTaTOB OCBOEHUS IJUCUUIUIMHBI OCYIIECTBIISETCS
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

Pe3yabTaThbl 00yueHus (0CBOEHHbIE YMEHHUS, ®opMBbI U METOBI
YCBOEHHbIE 3HAHMSA) KOHTPOJISI U
OLIEHKH Pe3yJbTAaTOB
00y4eHus
B pesynbrare uzyuenus yaeOHON AUCITUTUIMHBI e H/IUBUIyaIbHbIC U
«Mudopmatuka» oOydaromuiics T0KEH 001a1aTh (dbpoHTaIbHBIC
KOMIIETCHIMSIMU:: ONPOCHI;

OK 01. BsiGupare crocoGbl perueHust 3ajaq | ®MaTeMaTHuecKuid
poheCCHOHANIBHOMN eATEIbHOCTH IPUMCHUTEIbHO | AUKTAHT,

K Pa3JIMYHBIM KOHTEKCTaM. ® CaMOIIPOBEpKa,

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA | ©B3aHMMOIIPOBEPKA,
MOKCKA, aHAIM3a U UHTEpIIpeTaluy HHGOpPMAIlMK U | ® TECTUPOBAHUE;
UH()OPMALIMOHHBIE TEXHOJIOTUM [Jsl BBIIOJIHEHHS | eIpakTH4ecKas pabora;
3a1a4 HpO(beCCHOHaJILHOfl ACATCIIBHOCTH. ® KOHTPOJIbHAs pa60Ta;
OK 03. [IlnanupoBaTh ¥  peaaM30BBIBATH | 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 B3aUMOJCHCTBOBATH W
paboTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcyuiectBisiTb yCTHYIO U TNHCbMEHHYIO
KOMMYHHUKAIIMI0 Ha TOCYAapCTBEHHOM  SI3BIKE
Poccuiickoit ®@enepaiiu ¢ y4eToM OCOOCHHOCTEH
COIIMAJILHOTO M KYJIETYPHOTO KOHTEKCTA.

OK 06. TIposBisSTh Ipa’kJIaHCKO-MIATPUOTUYECKYIO
TIO3UITHIO, JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPaTUIIMOHHBIX
OOIIEYEIIOBEYECKUX IICHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHM3AIlMM  MEKHAIMOHAIBHBIX U
MEXKPEITUTHO3HBIX OTHOIIICHHA, IPUMEHSTh
CTaHapPThI AHTUKOPPYIIIUOHHOTO TTOBEJCHUS.

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYKAOIIEH
Cpellbl, PecypcocOepeKeHrI0, MPUMEHSITh 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, IPOBOIUTH  JOKa3aTeJbHBIC
pacCyKJIeHUs B XOJI€ PELICHMS 3a/ay;

— TIOHATHSA CTENEHb 4YHCIA, JIOrapuM 4YHUCIa;
palMOHAJIBHEIE, UppalHOHaJIbHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMUUecKue,
TPUTOHOMETPUYECKAE YPAaBHEHUS U HEPABEHCTBA,
X CcHCTeMbl; (YHKLHS, HENpepbiBHAS (DYyHKIMS,
MPOU3BO/IHAS, TIEpBOOOpa3Has, OIpeaAeSICHHbII

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

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

CKPEIIUBAIOIINECS TPSAMBIE, MAPAIIIENBHOCTh 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

IUIOCKOCTSMH;  YMEHHUE  HCIOJB30BaTh  MIPH
pEeIIeHUH 3a/lad U3y4YeHHbIE (aKThl U TEOPEMBbI
TUTAHUMETPUU; MHOTOTPaHHUK, ceueHue
MHOTOTpaHHHKA, KyO, MapajuieNenunes, npusMma,
nupamuga, (Gurypa M TOBEPXHOCTHh BpalleHUs,
MUJIUHAP, KOHYC, map, cdepa, cedeHus (HUrypbl
BpalleHus, IUIOCKOCTh, Kacaromasics cdepsi,
[WIMHApPA, KOHyCa, IUIOMAAh  MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, [IJINHAPA, TUIOIMATh
cdepsl, o0BeM KyOa, IPSIMOYTOJILHOTO
napasuieNienumnena, TUPaMUJIbI, MIPU3MBEI,
[IWIMHIpA, KOHYCa, 11apa;

— TIOHSATUSA  JBW)KEHHE B TPOCTPAHCTBE,
MOoI00HBIE buryps B MPOCTPAHCTRBE;
NPSIMOYTOJIbHASL CHCTEMa KOOPJAUHAT, KOOPIUHATHI
TOUYKH, BEKTOP, KOOPJAMHATHl BEKTOPAa, CKAJIAPHOE

® UHUBU IyaIbHbIC U
bpoHTaANIbHBIE
OMPOCHI;
e MaTEMaTHUYCCKUI
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;

— HCCJEeNOoBaTh B MPOCTEUIINX ciayyasx (pyHKIUU
Ha MOHOTOHHOCTb, HAaxOJUTh HauWOOJBIIME U
HauMEHbIINE 3HAYCHUS! PYHKIINIA;

— CTPOUTH rpaduku MHOTOYJICHOB C
UCIIOJIb30BAaHUEM  ammnapara  MaTeMaTHYEeCKOTO
aHaIu3a;

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

— pemaTh IPAKTUKO-OPUEHTUPOBAHHBIEC 3a/1a4d Ha
HauOoOJIbIIME W HAaUMEHbUIME 3HAYEHUS, Ha
HAaXO0KJI€HUE MTyTH, 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, IOJM U YacTH, Ha JBUKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIYyT, HaJOTH,
3a7ayd U3 O00JacTH YOPABJICHHUS JUYHBIMA U
ceMeHWHbIMU (PMHAHCAMH);

— COCTaBJISITh BBIpAKEHMUS, ypaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI IO YCJIOBHIO 3a/1ayH,
HCCJIE0BATh IOJIYYEHHOE PEIICHHE W OLIEHMBAaTh
IpaBAONOA00OHOCTh PE3YyJIbTATOB;

— OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDa;

— K300pa)kaTh MHOTOTPAHHUKA M TOBEPXHOCTU
BpalIEHUsl, UX CEYEHUS OT PYKH, C IOMOILBIO
YEPTEKHBIX  MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABAThH IPABUIIbHBIE
MHOTOTPaHHUKH;

* MHIMBHUTyaJIbHBIC U
bpoHTaANIbHBIE

OMPOCHI;

® MAaTEMaTUYECKUI
JTUKTaHT;

® CAaMOIIPOBEPKA,

® B3aMOIIPOBEPKA;

® TECTUPOBAHUE;

e pakTHUECKas 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 U3yUYeHHbIE (OPMYJIIbI U METO/BI.




4.2. MoHI OUEHOYHBLIX CPEACTB /UIS TMPOBeJEHUs] MPOMEKYTOYHOM
aTTecTalUNO0yYa0IIMXCH M0 JUCHHUILINHE

4.2.1. CucTteMa olleHUBAHUSA Pe3yJIbTATOB BbINOJIHEHHUS 3aJaHN I

OneHuBaHUE PE3yJIbTATOB BBINOJHEHMS 33JJaHUI MIPOMEKYTOUHOM aTTECTaIUU
OCYILIECTBIISIETCS HA OCHOBE CIEAYIOIUX PUHIIMUIIOB:

—  JIOCTOBEPHOCTH OIEHKHM — OIICHHBAETCS YpPOBEHb C(HOPMHPOBAHHOCTHU
3HaHWW, YMEHUH, TMPAKTUYECKOTO OMbITa, OOmMMX U  MNPOPECCHOHATBHBIX
KOMIETEHIINM, TPOAEMOHCTPUPOBAHHBIX OOYYAIOIIMMHUCA B XOJAE BBIIOJHEHUS
3aJlaHus;

—  aJeKBaTHOCTM OLEHKM — OLIEHKAa BBIIIOJHEHUS 3aJaHUl  JIOJDKHA
OPOBOAUTHCA B OTHOLIEHUM TE€X KOMIIETEHLUH, KOTOpble HEOOXOIUMBI IS
3¢ (HEKTUBHOTO BBINIOJHEHUS 3aJIaHUs; HAJCKHOCTH OLIEHKH — CHCTEMa OLICHUBAHMSI
BBIMIOJIHEHMsI 3aJaHUM JTOJDKHA 00JalaTh BBICOKOW CTENEHBIO YCTOMYMBOCTU MpPH
HEOJHOKPATHBIX  OIIEHKaxX YpOBHS CQOPMHUPOBAHHOCTH 3HAHWUH, YMEHU,
MPaKTUYECKOTO OIbITa, OOIIKX U MPOPECCHOHAIBHBIX KOMIIETEHIUH 00yYaronxcs;

—  KOMIUIEKCHOCTH OLEHKH — CHUCTE€Ma OLICHMBAHUS BBINOJIHEHUS 3aJaHUi
JOJDKHA TIO3BOJISAIT HMHTETPATUBHO OIEHUBAaTh OO0IIME U MPO(ECCHOHABHBIE
KOMIIETEHIIUH 00y4YaroInXCs;

—  OOBEKTHBHOCTM OILICHKHM — OLI€HKa BBINOJHEHUS KOHKYPCHBIX 3a/laHui
JOJKHA OBITh HE3aBUCHMOM OT 0coOeHHOCTeN Mpo(eCCUOHATBbHOW OpUEHTAIMH WIIH
IpeIoYTEHUI IpernoaaBaresneii, OCyIeCTBISIONMX KOHTPOJIb WIH aTTECTALUIO.

[Ipy BBIMOJHEHUH MPOUEAYpP OLICHKM 3aJaHUM MCHOJIb3YIOTCS CIIEIYIOLIUE
OCHOBHBIE€ METO/IbI:

—  METOJ pacueTa epBUYHbIX 0aJlIOB;

—  METOJ pacuera CBOJHbBIX OAJIIOB.

Pe3ynbTaThl  BBIMOJIHEHUS 3aJ@aHUl  OLEHUBAIOTCS B  COOTBETCTBUHM C
pa3pabOTaHHBIMU KPUTEPUSMU OLEHKH. Vcnonb3yercss msaTHOAIbHAs IIKala s
OLICHMBAHUS PE3yJIbTATOB 00YUYEHUSI.

[lepeBoag nNATMOAIBHOM IIKAJIbl ydyeTa pe3yjbTaTOB B  MATHOAUIBHYIO
OLICHOYHYIO IIKaJIY:

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

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

OreHka 2 «HEYIOBJICTBOPUTEITHLHOY <29




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

KoHTpoJsibHBIE M TECTOBBIE 3aJaHUS
[lepedyeHb BOMPOCOB, KOHTPOJIbHBIE U TECTOBBIC 3aJaHUsl, HEOOXOAUMBIE IS
OLICHKU PEe3YJbTAaTOB O0YUYEHHUs XapaKTepU3YIOIMUX (POPMUPOBAHUE KOMIIETEHIUMN
MPECTABICHBI B KOMIUIEKTE KOHTPOJIbHO-OLIEHOUHBIX cpenctB (IIpunoxkenne 1) u
XpaHATCS B IPEAMETHO-IIUKIOBOM KOMUCCHHU.

Metoanyeckue MaTepHAaJibl
MeTtonuueckre Marepuainbl, ONPEESISIOIUE NPOUEAYypbl  OLIEHUBAHUS
pe3ynbTaTOB  OOy4YEHMsI  XapaKTepU3YIIIUX (OPMUPOBAHHE  KOMIETEHIUHI
MPEACTABICHbl B METOAUYECKUX PEKOMEHIAUUSAX IO BBIMOIHEHUIO MPAKTUYECKUX
pa6or (I[Tpunoxkenue 2) U XpaHATCS B IPEAMETHO-IIUKIOBOH KOMHUCCHH.



