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Pabouas nmporpamma y4ueOHO# nucuuruinabl «MaTemaTika pazpaboTaHa B
cootBeTcTBUM ¢ TpeboBanussmMu GI'OC CIIO no cniennanbHOocTH 09.02.07
NudopmanmonHbie cUCTEMbI U TPOIrPAMMUPOBAHKE, YTBEPKAEHHOTO MTPUKA30M
MunuctepcTBa 06pa3zoBanus U Hayku PO ot 09.12.2016 N 1550(pea. ot 01.09.2022),
pekoMeHaanuaMu MuHucTepcTBa pocBelieHus PO no peanuzaiuu cpeaHero oomero
o0pa3oBaHUs B MpeJeIax OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI CPETHETO
npodeccronanbHoro odopazopanus ot 01.03.2023 r. Ne 05-592 u npumepHoi
porpamMmoit 061eo0pa3zoBaTeIbHON YUeOHON JUCITUTUINHBL « MaTemMaTukay JJis
MPOQeCCUOHATTLHBIX 00Pa30BaTENHHBIX OPraHU3alUNA, PEKOMEHOBAHHBIX
denepanbHBIM TOCYIaPCTBEHHBIM OIO/KETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM
JIOTIOJTHUTENHHOTO MPOheCCUOHANTBHOTO 00pa3oBanus «AHCTUTYT pa3BUTHS
npodeccuonanbaoro oopazopanus» (PI'bOY HATTO «MPIIO»)B kauecTBe MpUMEPHBIX
MIPOTPaMMBI JIJIsl peasii3aliii OCHOBHOM NIpo(deccroHambHOM 00pa3oBaTeIbHOM
nporpammbl CITO Ha 6a3e 0CHOBHOTO 001Iero 00pa30BaHusl € MOJTYUYCHUEM CPETHETO
o6miero oopazoBanus (IIpotokon Ne 14 ot 30 Hosi6pst 2022 1.)

Pazpaborunk: Kpymuosa C.}O. — mpenogaBaTens BbICIHICH KBaTU(DUKAITMOHHON
kateropuu @unuana CI'TY umenn ["arapuna FO.A. B r. [leTpoBcke

PeuenseHTol:

Buemnnii petensent: TepexoBa M.A. — nipemnoiaBaTesb BbICIIEH

KBaTM(UKAIMOHHON KaTeropuu [IpodeccrnoHanbHO-TIEIarOTHYECKOTO KOJUIEHKa
CI'TY umenu I'arapuna 10.A.



1. IACIHOPT PABOYEM IMPOI'PAMMbBI YUYEBHOM JUCHUILIMHBI
«MareMaTuKa»

1.1. O6aacTh NpUMeHEeHHs NPOrPaAMMBbI

PaGouas mporpamMma y4yeOHON AMCUMIIMHBI «MaTteMaTuka» SBISIETCS 4YacThIO
IporpamMMbl TMOJTOTOBKM CHENUANUCTOB cpenHero 3BeHa (manee — IIIICC3) B
coorBerctBUM ¢ DPI'OC CIIO mo cnemuansHoctu 09.02.07 UubopmanmoHHbIe
CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2. MecTo y4yeOHo# nucuuiiinibl B ctpykrype IIIICC3
VYyebnas nucuumimHa «MarteMmaTtuka» BXOAMT B 00111€00pa30BaTeNIbHbINA ITUKIT
[ICC3.

1.3. Ilesu u TpeGOBaHMs K pe3yJIbTAaTAM OCBOEHM S JUCUUIJINHbBI

CopnepsxaHue mporpaMMmbl Y4eOHOW AMCHMIUIMHBI «MaTeMaTuka» HarpaBlIeHO
Ha JIOCTMIKEHUE CIIETYIOUX HeJIei:

— oOecrieyeHue CcHOPMUPOBAHHOCTH MPEJACTABIECHUH O  COI[MAIbHBIX,
KyJIbTYPHBIX U UCTOPUIECKUX (PaKTOPaX CTAHOBJICHHS MAaTEMAaTHKU;

—  obOecrieueHue CGHOPMHPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHUYECKOTO W
MaTEMaTUYECKOTO MBITTUICHHS;

— oOecrieyeHue CcHOPMUPOBAHHOCTH YMEHHM NPUMEHSATh IOIYYEHHBIE
3HaHUS PU PEUICHUH Pa3JIMYHbIX 33]1ay;

— oOecrieyeHue COOPMUPOBAHHOCTH TMPEACTABICHUA O MaTEMaTHUKE Kak
4acTH OOIIEYEIIOBEUECKON KYJIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, MTO3BOJISIFOIIIEM
OTIMCHIBATh U U3y4YaTh PEATbHBIC TIPOIIECCHI U SBJICHUS.

W3ydeHne AMCHUIUIMHBI HAlIpaBJIeHO Ha (POPMUPOBAHUE OOIIMX KOMITETEHIIUI:

OK 01. BeiOupats croco0s! pemieHus 3a1ad npodeccnoHaaIbHONU AesITeNbHOCTH
IPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEACTBA IIOMCKA, AaHAIM3a U
UHTEepIpeTauul MHPOpMalMu U MHPOPMAIMOHHBIE TEXHOJIOTMM JUIsl BBITOJHEHUS
3aa4 mpohecCuoHaIbHON AEITeIbHOCTH.

OK 03. I[InanupoBaTh M peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE, NPEAIPUHUMATENBCKYIO NEATENIBHOCTh B MPOPECCUOHAIBHOM
cdepe, UCTIONB30BATh 3HAHUS IO TPABOBOM U (PUHAHCOBON TPAMOTHOCTHU B PA3IMUHBIX
AKU3HEHHBIX CUTYaLIUsX.

OK 04. DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE.

OK 05. OcymecTBiasiTh yCTHYHO U IHUCBMEHHYK) KOMMYHHMKAlMIO Ha
rocyaapcTBeHHOM s3bike  Poccuiickoit ®enepamuum ¢ ydyeToM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 06. [IposBiATh rpaxxaaHCKO-NATPUOTHYECKYIO MO3UINIO, 1EMOHCTPUPOBAThH
OCO3HAHHOE IIOBEJEHUE HA OCHOBE TPAJAMWLHOHHBIX POCCHHCKUX JYXOBHO-
HPABCTBEHHBIX LIEHHOCTEW, B TOM YHUCIIE C YYETOM FapMOHU3ALNNA MEKHALMOHAIBHBIX
U MEXPEIUTMO3HbIX OTHOUICHWM, IPUMEHSTh CTaHAAPTHl AHTHUKOPPYILIHOHHOIO
MOBE/ICHHUS.



OK 07. CopeiicTBOBaThH COXPaHEHHIO OKpYXaromen Cpelpl,
pecypcocOepekeHuIo, MPUMEHSATh 3HaHMA OO0 W3MEHEHWW KJIMMaTa, MPHHLUIIBI
OepeXITMBOTO MPOU3BOJCTBA, 3P(EKTUBHO JIEHCTBOBATH B UYPE3BBIYAWHBIX CUTYAIHIX.

B pe3ynbTaTe 0CBOCHUS JUCHUILIUHBI 00y4arOIIUNACS JOJIKEH 3HATh:

—  METOJIbI IOKa3aTeIbCTB, aIlTOPUTMBI PEIICHUS 3a/1a4;

—  OmpeneNneHus, AaKCHUOMbI H TEOPEMbI, TPUMEHATh WX, HPOBOIUTH
J0Ka3aTeNbHbBIE PACCYKACHUS B XOJI€ PELICHUS 3aa4;

—  TOHATHS ~ CTENEHb  4YHWCia, Jiorapudm  Yucia,  parMoHAIIbHEIE,
UppaIMoHaIbLHBIC, MOKa3aTeNbHEBIE, CTCTICHHEIE, norapudmmuueckue,
TPUTOHOMETPUUYECKHE YypPaBHEHHsS W HEPAaBEHCTBA, WX CHUCTEMbI; (QYHKIUS,
HenpepbiBHAsT (YHKINS, TPOU3BOIHAS, MEPBOOOpa3Hasi, OMPEICICHHBI HWHTErpal,
pamoHanbHas ~ (QYHKIUS, TIOKa3aTeNbHas  (QYHKIOMs, CTeMeHHas  (QyHKIus,
jorapudmuyeckas QyHKIMs, TPUTOHOMETpUUECKUE PYHKIIMH, OOpaTHbIC HYHKIIUY;

—  TIOHSATHUS TOYKA, TpsiMasi, TUWIOCKOCTh, MPOCTPAHCTBO, JABYTPAHHBIN YTOJI,
CKpEITUBAIOIIUECS TPSAMBIE, MapPaUICTLHOCTh U TMEPHEHANKYISPHOCTh TPSIMBIX H
MJIOCKOCTEH, YroJd MEXAYy MPSAMBIMH, YTOJd MEXAY MPSMON U TJIOCKOCTBIO, yTOJ
MEXIY TUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE MEXKIy
PSMBIMH, PACCTOSTHUEC MEXIY IJIOCKOCTIMH; YMEHHE HCIIOIh30BaTh NPH PEIICHUU
3a7ad HW3yYeHHbIE (PAKTBI W TEOPEMbI IUTAHUMETPHUHM, MHOTOTPAHHHK, CCUCHUE
MHOTOTpaHHHKA, Ky0, mapaJieenurne, Ipu3Ma, mTupamMuaa, Gurypa u moBEpXHOCTh
BpaIlieHus, NUIUHAD, KOHYC, map, chepa, cedeHrus GUTypbl BpalieHUs, MIOCKOCTD,
Kacaromascs cdepsl, MWIMHIPA, KOHYCa, IUIOMAAb ITOBEPXHOCTH ITHUPAMHUIBI,
NpU3MBI, KOHYyCa, UWJIUHJpA, IUIomaab cdepbl, 00beM Kyba, MNpsIMOYTOIBHOTO
napajiesienureaa, MupaMuIbl, TPU3MBI, [IHJIUHIPA, KOHYCA, I1apa;

—  TIOHSTHS JBUKEHUE B MPOCTPAHCTBE, MOAOOHBIE (PUTYPHI B MPOCTPAHCTBE;
IPSIMOYTOJIbHAsE CUCTEMa KOOPAMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPIWHATHI
BEKTOpa, CKAISIPHOE TMPOU3BEACHHUE, YIOoJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEIEHNE BEKTOpA HA YUCIIO.

B pe3ynbrare 0CBOCHHS TUCIUATIIUHBI 00 YYAFOIITHICS TOJDKCH YMETh:

—  BBHINOJIHATH BBIYMCICHUE 3HAUYCHWW W TMPeoOpa3oBaHUSA BBIPAKCHHUH CO
CTENEHSIMU U JoraprudpmMamMu, TpeoOpazoBaHus IPOOHO-PAMOHATHHBIX BBIPAKEHUN;

—  HAxXOJUTh MPOU3BOJHBIC IEMEHTAPHBIX (PYHKIUH, UCIIONIB3Ys CITPABOYHbIE
MaTepHaIbl;

—  HUCCJIeNoBaTh B TMPOCTEHIIMX cCiydasX (QYHKIIMM HAa MOHOTOHHOCTb,
HAXOJIUTh HAaNOOJIBIITNE U HAMMEHBIITNE 3HAYCHUS (DYHKIIHIA,

—  CTpouUTh TpadWKM MHOTOUJICHOB C  HCIOJIb30BAaHHUEM  ammapara
MaTEMaTUYECKOTO aHaJIN3a;

—  TPUMEHSTH MPOU3BOAHYIO MPU PEIICHUH 33729 Ha JIBUKEHUE;

—  pemarh TPAKTUKO-OPUEHTHPOBAHHBIC 3a7adydl Ha HauOONbIIHE U
HAaWMCHBIIIE 3HAUCHHS, Ha HAaXOXKJCHUE IyTH, CKOPOCTH U YCKOPCHHUS;



—  cTpoutTh TpaduKd H3YyYEHHBIX (PYHKIHMH, HCHOJIb30BaTh TpauKu Npu
U3y4YeHUH TPOILIECCOB M 3aBUCHUMOCTEH, MPH PEUICHUU 3a1ady U3 APYTruX Y4eOHBIX
IPEIMETOB U 3a]a4 U3 PeajJbHOM KU3HU;

—  BbIpaxkarb (GOopMyJIaMH 3aBUCUMOCTU MEXKIY BEIIMYMHAMU;

—  pemiatb TEKCTOBBIC 33/JaYd PA3HbIX THUIOB (B TOM YHCIE HAa MPOLEHTHI,
JIOJIX ¥ YacCTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a/1a4H
U3 00JIaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU (PMHAHCAMN ),

—  COCTaBJSTh BBIPAXKEHUS, YPAaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI IIO
YCIOBHUIO  33Jlayd,  HCCIENOBaTh  IOJY4YEHHOE  peIIeHHe U OLICHUBATh
IpaBJOI0I00HOCTh PE3yJIbTaTOB;

—  OLIGHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

—  u300pakaTb MHOTOTPAHHUKHA U TOBEPXHOCTH BPAILIEHUS, UX CEYCHHS OT
PYKH, C TOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTh CHMMETPHUIO B TPOCTPAHCTBE; YMEHHE paclo3HaBaTh IPaBHIbHBIC
MHOT'OT'paHHHKH;

—  HaxXOAWUTh C I[IOMOIIBI0O H3YYEHHBIX (OPMYN KOOPAMHATHI CEpPEAUHBI
OTpEe3Ka, PaCCTOSTHUE MEXY JIBYMS TOUKAMU;

—  BBIYHUCIATH T€OMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJl, IUIOUIa/lb, 00bEM,
IUIONIA/Ib TOBEPXHOCTH), UCMOJIb3YSl U3YUYEHHbIE (POPMYJIIbI U METO/IBI.

1.4. Kosu4ecTBO 4aCOB HA 0OCBOEHHME NMPOTrPAMMBbI TUCHMILIMHBI
MakcumanbHoOM yueOHOM Harpy3ku oOydaromierocsi — 340 yacoB, B TOM 4HUCIIE:
00s3aTeNbHON ayTUTOPHONW Y4eOHOM Harpy3ku oOydaromierocs 322 4acos;
IPOMEKYTOUYHAs aTTecTanus 6 4acos;

KOHCYJIbTalluM 12 4acos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOM JUCUUIJIMHBI U BUIbI Y4e0HO# padoThI

Buj yueOHOM padoThI Obnem
4acoB

O0bemM 00pa3oBaTeILHOM MPOTPAMMBI 340

B TOM YHCJIE:

TeOpeTUYECKOe 00yUueHue 191

NPAKTHYECKHUE 3aHATHUS, B TOM YKCIe B OPME MPAKTUIECKOU 131

MOJATOTOBKHU

caMoCToOsITeNIbHas paboTa 0

KOHCYJIbTallu1 12

MPOMEXKYTOUHas aTTecTanusi B (opme dK3aMeHa 6




2.2. TemaTu4yeckuii IJIaH U cofep:kanue yueOHoi rucuuniauasl OY /111 «MaremaTuka»

HaunmenoBanue pasaejioB Coaepsxanue yueOHOro MaTepuaJa, jadoparopabie padorsi 1 | O0bém B Koanbi YueOHo-
U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa yacax KOMIIETeHIIUH, | MeTOaAHYecKoe
00y4arouuxcs, Kypcopasi padbora (IpoeKr) ¢dopmupoBanuio | obecrneueHue
KOTOPBIX
Crmocoo0cTByeT
3J1eMEeHT
NPOrpamMmsbl
1 2 3 4 5
PA3JIEJI 1. 12
INOBTOPEHUE KYPCA
MATEMATHUKHN
OCHOBHOM HIKOJIbI
Tema 1.1. Coaepikanue y4eOHOro MmarepuaJia 2 OK 01 - OK 07 1,2,3
Hean n 3anaun Bba3oBbie 3HaHUS U yMEHUS MO0 MaTeMaTHKE B IPOPECCHOHATIBLHON U
MATeMATHKHU NPHU B [IOBCE/IHEBHOM J1€ATEIbHOCTH.
OCBOCHHUH
CIeNNaTbHOCTH
Tema 1.2. IIpakTnyeckoe 3ansiTHe 2 OK 01 — OK 07 1,2,3
Yucsia v BbIYHCJIEHHS. JleficTBHAsL HaJ MOJIOKUTENBHBIMM M OTPULIATEIIBHBIMU YHUCIIAMU,
Boipaxenus n OOBIKHOBEHHBIMU U JI€CATUYHBIMU APOOSIMHU.
npeodpa3zoBaHust JeiicTBus co creneHsIMH, (OPMYIIbl COKPAILICHHOTO YMHOXEHHS.
Tema 1.3. IIpakTnyeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
IIpoueHTHBIE [TpocThie MpOLEHTHI, pa3Hble cIOCOObl X BblUHCICHUS. CIIOXKHBIE
BbIYMCJIEHUS MPOLIEHTHI.
Tema 1.4. IIpakTH4eckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3

YpaBHeHusi u
HEpPaBeHCTBA

Jlunelinple, KBaapaTHBIC, JIPOOHO-JIMHEHHBIC ypaBHEHUS U
HEPaBEHCTBA.




Tema 1.5. IIpakTHYeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
CucreMsbl ypaBHeHHI 1 CriocoObl  perieHust CHCTEM JIMHEHHBIX ypaBHeHH. Perienue
HEPaBEeHCTB CHUCTEM HEJIMHEHHBIX YPABHEHUN, CUCTEM HEPAaBEHCTB.
Tema 1.6. IIpakTH4yeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
BxoaHoM KOHTPOJIb Bbruncnenuss u mnpeobpazoBaHusl. YpaBHEHUS U HEPaBEHCTBA.
I'eomeTpus Ha IIOCKOCTH.
PA3JEJI 2. 30
HPAMBIE U
IIVIOCKOCTHU B
INPOCTPAHCTBE
Tema 2.1. Copaep:xxaHue y4eOHOro MaTepuaJjia 6 OK 01, OK 03, 1,2
OcHOBHbBIE MOHATHS [Ipenmer crepeomerpun. OCHOBHBIE MOHATUA (TOYKa, MpsMas, OK 04, OK 07
cTepeoMeTpHH. IUIOCKOCTh, IPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHUH.
PacnoJioxkenne npsimbix u | [lepecekatomyecs, napaiebHble M CKPEIIMBAIOIINECS MPSIMBIE.
IVI0CKOCTEeH [Ipu3Hak U CBOWCTBO CKpelUBarOLmMxcad NpsMbIX. OCHOBHBIE
MPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Conep:xxanue y4eOHOro MaTepuaJjia 6 OK 01, OK 03, 1,2
IHapajuieabHOCTH [TapannensHble mpsiMasg M IMIIOCKOCTh. Omnpenenenue. IIpusHak. OK 04, OK 07
NPSIMbIX, IPSIMOA U CaoiictBa (c JokazatenbcTBoM). llapamienbHble  MIIOCKOCTH.
IUIOCKOCTH, JIockocTel | Onpenenenue. Ilpusnak. CpolictBa (C  J10Ka3aTelIbCTBOM).
Terpasap u ero snementol. [lapannenenunen u €ro 3J€MEHTHI.
CaoiicTBa [IPOTUBOIIOI0XKHBIX rpaHei u JaroHajen
napajuiejaenumnesa.
IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
[Toctpoenue ceuenuii. Pemienue 3amay. OK 04, OK 07
Tema 2.3. Coaepixkanue y4eOHOro MmarepuaJia 6 OK 01, OK 03, 1,2
MepnenaukynasapHocts | [lepneHauKymnsipHble IpsMbIE. [TapannenbHble IpsIMBIE, OK 04, OK 07

NPAMBIX, IPAMOH H
IJIOCKOCTH, IJIOCKOCTEM

NEPHEHAUKYJISPHBIE K IUIOCKOCTH. [Ipyu3HaK meprneHIuKyiIsspHOCTH
IIPSIMOM U INIOCKOCTU. Jl0Ka3aTeabCTBO.




IIpakTHYeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
[lepnennukynsip ¥ HakioHHas. llepneHAMKYISpHBIE IUIOCKOCTH. OK 04, OK 07
[Ipu3Hak nepneHuKyJISIPHOCTH IIJIOCKOCTEN. Jl0Ka3aTenbCTBO.
PaccrosiHMs B IpOCTpaHCTBE.
Tema 2.4. Copep:xxanue y4eOHOro MaTepuaJjia 6 OK 01, OK 03, 1,2
Teopema o Tpex Teopema o Tpex nepneHaAuKyIspax. /JJoka3aTenbcTBo. YT0oa MEXIy OK 04, OK 07
nepneHauKyJIsIpax IPSIMON U TNIOCKOCTBIO. YTOJI MEKIY INIOCKOCTSIMHU.
Tema 2.5. IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
Pemienne 3agau. [Ipsimble | PacnososkeHne mpsAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE. OK 04, OK 07
U IVIOCKOCTH B [lepneHUKYISIPHOCTh U NAPaLIEIbHOCTh NPSMBIX U IUIOCKOCTEH.
NPOCTPAHCTBE CxpemuBaromuecs npsiMeIe.
PA3JIEJI 3. 20
KOOPAUHATBI 1
BEKTOPBI
Tema 3.1. Conep:xxanue y4eOHOro MaTepuaJjia 6 OK 02, OK 03, 1,2
JdexapToBbl JexapToBel KoopAuHATHI B mpocTpaHcTBe. lIpocreiimme 3amaun B OK 04, OK 07
KOOPAMHATHI B KoopauHatax. PaccrosHue Mexay AByMs TOYKAMH, KOOPAMHATHI
NPOCTPAHCTBe. CEpeUHBI OTpE3Ka.
PaccTosinre MeKIy IpaKTHYeCKOe 3aHATHE 2 OK 02, OK 03, 1,2
ABYMSI TOYKaMH. JlexapToBbl KOOpaMHaThl B mpocTpaHcTBe. IIpocreiimue 3amaun B OK 04, OK 07
Koopaunartsl cepequHbl KoopauHatax. PaccrosHue Mexay ABYMs TOUKAMH, KOOPAMHATHI
OTpe3Ka CEpeIUHBI OTpE3Ka.
Tema 3.2. Copaep:xxaHue y4eOHOro MaTepuaJjia 8 OK 02, OK 03, 1,2
BekTopnl B BekTopel B mpoctpaHcTBe. ClOXKEHHWE W BBIYMTAHUE BEKTOPOB. OK 04, OK 07
NPOCTPaHCTBE. YToJI YMHOXKEHHE BeKTOpa Ha 4ucio. KomIulaHapHble BEKTOPBI.
ME:KI1y BeKTOPAMH. CkansipHO€E TPOU3BEAECHNUE BEKTOPOB.
CrkaasipHoe IIpakTH4eckoe 3aHsATHE 2 OK 02, OK 03, 1,2
NpOoU3Be/lecHue BEKTOPOB PaznoxxeHne BekTOpa IO TPEM HEKOMILJIAHAPHBIM BEKTOPAM. OK 04, OK 07

KoopanHaTel BeKTOpa, CKalsIpHOE TMPOU3BEICHHE BEKTOPOB B




KOOPJMHATAX, YroJI MEXKIY BEKTOpaMH, yroyl MEXIy IpsSMOu U
IIJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSIMU. Y PaBHEHUE INIOCKOCTH.

Tema 3.3. IIpakTH4eckoe 3aHsATHE 2 OK 02, OK 03, 1,2
Pemenne 3agau. JlekapToBbl ~ KOOpAMHATBl B IPOCTpaHCTBe. BekTopel B OK 04, OK 07
KoopauHatsl u npoctpancTBe. ClOXKEHHE W BBIYUTAHHWE BEKTOPOB. YMHOXKCHHE
BEKTOPBI BekTopa Ha uucino. Kowmminanapaele BekTopbl. CKansipHOe
POM3BEACHUE BEKTOpoB. PasnoxkeHne BeKkTopa MO  TpeM
HEKOMILJTaHapHbIM BekTopaM. [IpocTeiimme 3a1auu B KOOpIMHATAX.
KoopauHaTsl BeKTOpa, pacCTOSHUE MEXIY TOYKAMH, KOOPIAMHATHI
CepeliMHbl  OTpE3Ka, CKAIPHOE IIPOMU3BEIEHHE BEKTOPOB B
KOOpJAMHATAX, YroJl MEXIy BEKTOpaMH, yroj MEXAy HpIMOi u
IUIOCKOCTBIO, YIOJI MEKY MIIOCKOCTSIMHU.
PA3/IEJI 4. 60
OCHOBBI
TPUT'OHOMETPHUU.
TPUT'OHOMETPHUYEC-
KHUE ®YHKIUU
Tema 4.1. Coaepixkanue y4eOHOro MmarepuaJia 6 OK 01 - OK 07 1,2,3
Tpuronomerpuyeckue Panuannas mepa yria. IIoBopoT TOUKM BOKPYT Hayajla KOOPIHHAT.
pynkunu 3HaKM CHHYCa, KOCHHYCa, TAaHT€HCAa U KOTAHTEHCA I10 YETBEPTSM.
NPOU3BOJIBHOIO YIJIa, 3aBUCUMOCTbH MEXAY CUHYCOM, KOCHHYCOM, TAHT€HCOM U
yuciaa. Paguannas u KOTAaHI€HCOM OJHOro M Toro xe yria. OmnpeneneHue CHHYca,
rpaaycHasi Mmepa yrJa KOCHHYCa, TAHI'€HCA M KOTaHIeHCA.
Tema 4.2. Copaep:xxanue y4eOHOro MaTepuaJjia 6 OK 01 - OK 07 1,2,3
OcHoBHBIE Tpuronomerpuueckue ToxzaectBa. CHHYC, KOCHHYC, TaHICHC W
TPUTOHOMETPHYeCKHe KOTAHT'€HC YTJIOB O U - .. DOPMYIIbI TPUBEICHHSL.
TOK/AEeCTBA.
®opmy.Jibl IPUBEICHUSA
Tema 4.3. Conep:xxanue y4eOHOro MaTepuaJjia 6 OK 01 - OK 07 1,2,3




Cunyc, KocuHyC,
TAHTeHC CYyMMBbI U
PAa3HOCTH ABYX YIJIOB.
CuHycC U KOCHHYC
JBOIHOIO yrJia.

@®opMy.Jibl IOJTOBUHHOTO

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB.
Cunyc U KocuHyc JBOIHOrO yria. @opMysbl MOJIOBUHHOIO YIJIA.
[IpeoOpa3oBanuss CyMMBbI TPUTOHOMETPUYECKMX (QYHKUUH B
NPOM3BEACHUE W  TPOU3BENEHUS B CymMMy. BoIpaxenue
TPUTOHOMETPUUYECKUX (YHKLIUH Yepe3 TaHIEeHC I0JIOBUHHOIO
apryMeHTa.

yriaa [TpeoOpazoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.
IIpakTH4eckoe 3aHsATHE OK 01 — OK 07 1,2,3
[IpeobpazoBanus MPOCTEHIINX TPUTOHOMETPHUUECKUX BBIPAKECHHIH.
Tema 4.4. Coaepikanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2,3
DyHKIUH, UX CBOMCTBA. Ob6nacte ompeneiaeHus] U MHOXKECTBO 3HAYEHUH (PYHKIMM.
Cnoco0bl 3a1aHus YErHOCTh, HEYETHOCTh, MNEPUOAMYHOCTh (PyHKIUHA. CrocoObl
bynxuumii 3aJaHus QYHKIIHI.
IIpakTH4eckoe 3aHsATHE OK 01 — OK 07 1,2,3
Ob6nactp ompeneneHUss W MHOXKECTBO 3HAYCHMH  (QYHKIUIL.
YérHOCTh, HEYETHOCTh, NEPUOIUYHOCTh (GYHKUUH. CrocoOb!
3a1aHus (QYHKITHA.
Tema 4.5. Conaep:xxaHue y4eOHOro MaTepuaJjia OK 01 - OK 07 1,2,3
Tpuronomerpuueckue Ob6nactb OIpecIeHus U MHO>KECTBO 3HaYEHUI
GyHkuum, ux cBoiicTBa TPUTOHOMETPUUYECKUX GbyHKITHIA. YETHOCTD, HEUYETHOCTb,
U rpapuku NEPUOIUYHOCTD TPUTOHOMETPUUECKUX (PYHKITHI.
Tema 4.6. IIpakTH4eckoe 3aHsATHE OK 01 — OK 07 1,2,3
IIpeodpa3oBanue Cxarue 1 pacTshKeHHe Tpa@KOB TPUTOHOMETPUYECKHUX (DYHKIINH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUYECKUX (PYHKIIUH.
TPUTOHOMETPUYECKUX
byHxkumit
Tema 4.7. Conaep:xxaHue y4eOHOro MaTepuaJjia OK 01 - OK 07 1,2,3
OopatHble OOpatHble TpuUroHomerpuueckue ¢ynkuuu. Mx cBoiictBa u
TPUTOHOMETPHYEeCKHUe rpaduKy.

byHkuun




Tema 4.8. Coaepikanue y4eOHOro MmarepuaJia 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.
HEePaBeHCTBA
IIpakTnyeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
Pemenrie TPUTOHOMETPUYECKHX YpaBHEHUNW OCHOBHBIX THIIOB:
IpOCTEHIlINe TPUTOHOMETPUYECKUE YPABHEHUSI, CBOJAILIUECS K
KBaJPaTHbIM,  pElIaeMble  pa3JIOKEHUEM  Ha  MHOXKHUTENH,
OJIHOPOJHBIE.
[Ipocreiimme TpPUroHOMETPUYECKHE HEPABEHCTBA.
Tema 4.9. Conaep:xxanue y4eOHOro MaTepuaJjia 6 OK 01 - OK 07 1,2,3
Cucrembl Cuctemsbl NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.
TPUTOHOMETPUYECKUX
YPaBHeHUil
Tema 4.10. IIpakTH4eckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
Pemenne 3agau. [IpeoOpa3oBanne TPUTOHOMETPUUECKUX BBhIpakeHUH. Pemenue
OcHoBBI TPUTOHOMETPUYECKUX YpPaBHEHUN M HEPABEHCTB B TOM YHUCIE C
TPUTOHOMETPHH. HCIIOJIb30BaHUEM CBOMCTB (DYHKIIUH.
Tpuronomerpuuyeckue
byHKun
PA3JIEJI S. 10
KOMIIVIEKCHBIE
YUCJIA
Tema 5.1. Coaepixkanue y4eOHOro MmarepuaJia 7 OK 01 - OK 07 1,2
KommniexkcHble yncia [Tonsitue xommiiekcHoro uyucna. ComnpspkeHHblE KOMIUIEKCHbBIE
YHclia, MOYJIb M apryMEHT KOMIUIEKCHOTO yucia. dopma 3amucu
KOMIUIEKCHOTO 4YHciia (FeoMeTpuyeckas, TpPUTOHOMETpUYecKas,
anreOpanveckas).
IIpakTH4eckoe 3aHsTHE 1 OK 01 - OK 07 1,2

Apudmerndeckue 1eHCTBHS ¢ KOMITJICKCHBIMH YHCIIAMH.




Tema 5.2. IIpakTH4eckoe 3aHsITHE 2 OK 01 - OK 07 1,2
IIpumeHenne BoinonHenue pacueToB € MOMOIIBIO  KOMIUIEKCHBIX — YHCEIL
KOMILIEKCHBIX YHCeJ [IpuMeps! UCTIOTB30BAHUS KOMIUJIEKCHBIX YHCET.
PA3JIEJI 6. 38
MMPOU3BOJHASA
®YHKINUU, EE
INPUMEHEHUE
Tema 6.1. Coaepixkanue y4eOHOro MmarepuaJia 2 OK 01 - OK 07 1,2,3
IlonsiTHE MPOU3BOAHOIM. OmnpeneneHue 4YMUCIOBOW TMOCIENOBATEIBHOCTH M CIIOCOOBI €e
®opmyJibl U IPABUJIA 3aaHuUs. CaoiicTBa YUCIIOBBIX IIOCJIEIOBATEIbHOCTEM.
auddepeHnupoBaHus Omnpenenenue npezena nocienoBarenbHocTy. [lpenen pyHkuu Ha
oeckoneuHoctu. Ilpemen ¢ynknum B Touke. [IpupameHue
aprymenta. [lpupamenue ¢yHKIUH. AJTOPUTM  OTHICKAHHS
MIPOU3BOAHOM.
IIpakTH4eckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
Brruncnenune MIPENENOB IIOCJIEN0BATEILHOCTEH. 3amaun,
OpUBOJAIIME K  MOHATHIO  Ipou3BoAHoM.  OmnpexneneHue
MIPOU3BOAHOM.
Tema 6.2. Conep:xxanue y4eOHOro MaTepuaJjia 4 OK 01 - OK 07 1,2,3
IIpousBoaHbBIE CYMMBI, ®opmynsl quddepennuponanus. [IpaBuna nuddepenupoBanusi.
pa3HocTu, IIpakTH4eckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
NPOU3BeIeHUs, ®opmyiel quddepenponanus. [pasuna quddeperunpopanus.
YaCTHOIO
Tema 6.3. Coaepixkanue y4eOHOro MmarepuaJia 4 OK 01 - OK 07 1,2,3
IIpousBoanbie Onpenenenue CJIO)KHOM GbyHKIUH. [IpousBogHas
TPUTOHOMETPUYECKUX TpUroHoMeTpuueckux ¢pyHkiuil. [IpousBonnas cinoxHol QyHKIUH.
¢yuxumii. [IpousBognas IIpakTnyeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3

CJIOKHOM (PYHKUMH

byHKIMN. IIpousBonaHas

TpuroHomerpuyeckux ¢pyHkuuit. [IponsBoaHas cloxHON (HYyHKIIMH.

Onpenenenue CJIOKHOM




Tema 6.4. Coaepikanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2,3
Ilousitue o [lonarue HempepsiBHOM (¢yHkuu. CBoiicTBa HEMPEPHIBHOM
HeNnpepbIBHOCTH byHKUINN. Cas3pb MEXTY HENPEPHIBHOCTHIO "
¢pynkuuu. Metox muddhepeHIPYEMOCThIO (YHKITUU B TOUKE.
UHTEPBAJIOB IIpakTnyeckoe 3aHsATHE OK 01 — OK 07 1,2,3
ANropuT™ peleHHs HEPaBEHCTB METOJOM UHTEPBAJIOB.
Tema 6.5. Coaepixkanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2,3
I'eomeTpuyeckuii u I'eomerprueckuii  CMBICT MPOU3BOAHOW (YHKIIMHM —  YIJIOBOM
(pu3nyecKkmii cMbIC Kod(pUIMEHT KacaTelbHOM K rpaduky QYHKIMH B TOUKE.
NPOU3BOIHOMH YpaBHeHHUE KacaTelbHOU K rpaduKy )yHKIHH.
IIpakTnyeckoe 3aHsATHE OK 01 — OK 07 1,2,3
ANropuT™M COCTaBIE€HMSA YpaBHEHHMs KacaTelbHOH K TIpaduky
byakuun y=f(X).
Tema 6.6. IIpakTH4eckoe 3aHsATHE OK 01 — OK 07 1,2,3
Du3HYecKHl CMBIC @uznyeckuil (MEXaHUYECKHUI) CMBICT MPOU3BOJAHON — MIHOBEHHAs
NMPOU3BO/JHOI B CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t).
npogeccuoHAIbHBIX
3ajavyax
Tema 6.7. Conep:xxanue y4eOHOro MaTepuaJjia OK 01 - OK 07 1,2,3
MoHOTOHHOCTH Bospacranue u yobiBaHHe (YHKIIMHM, COOTBETCTBHE BO3PACTaHUS U
¢pynxuun. Touku yObIBaHUs (YHKIMU 3HAKy Mpou3BogHOU. [loHSATHE MPOU3BOAHOM
IKCTpEeMyMa BBICILIETO MOPSJKA, COOTBETCTBUE 3HAKa BTOPON IPOM3BOAHOMN
BBIITYKJIOCTH (BOTHYTOCTH) (GyHKIMM Ha oTpe3ke. llonsTue
aCHMIITOTBI, CIOCOOBI UX ompeneneHus. JpoOHo-InHEHHas
byHKIIHS.
IIpakTnyeckoe 3aHsATHE OK 01 - OK 07 1,2,3
3ajaul Ha MakCUMyM M MHUHMMYM. AJITOPUTM HCCIEIOBAHUSA
(GyHKLIMU ¥ TOCTPOEHUS ee rpaduka ¢ TOMOIIbIO POU3BOTHOM.
Tema 6.8. Coaepixkanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2,3




Hccaenosanue UccnenoBanne (yHKIIMM HAa MOHOTOHHOCTH M IOCTPOCHHUE
¢yHKUuMii U mocrpoeHne | rpauKoB.
rpa¢uxon IIpakTHyeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
UccnenoBanne ¢GyHKIMM Ha MOHOTOHHOCTh M TIOCTPOEHHUE
rpa¢uKoB.
Tema 6.9. Conaep:xxanue y4eOHOro MaTepuaJjia 2 OK 01 - OK 07 1,2,3
Hauboabmee n Haxoxxnenne HanOONbIIEro M HAaUMEHbBILIET0 3HAYeHUH (QYHKIUH,
HaMMeHbIee 3HAYEeHUs NOCTPOCHHE TPaPUKOB MHOTOUWIEHOB C MCIIOJIb30BAaHUEM arrapara
pynkunu MaTEMaTUYECKOTO aHAIN3a.
Tema 6.10. IIpakTnyeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
Pemenue 3anau. Qopmynsl u mnpaBuwia guddepennupoBanus. HMccienoBanue
IIpousBoanasi pyHkumu, byHKIMI ¢ moMolIpio mpou3BogHoN. Hanbonbiiee 1 HanMeHblIee
ee NIpUMeHeHue 3HaYeHUS PYHKIIUH.
PA3JIEJI 7. 36
MHOT'OI'PAHHUKH
N TEJIA BPAIIEHU S
Tema 7.1. Copaep:xxanue y4eOHOro MaTepuaJjia 2 OK 01 - OK 07 1,2
Bepumunbi, pedpa, [TonsiTe MHOTOTpaHHUKA. Ero s1emMeHThl: BepiuHbl, pedpa, rpaHu.
rPaHH MHOTOTPAHHUKA Juaronane. Ceuenuie. Boimykiible 1 HEBBIMYKIIbIE MHOTOIPaHHUKH.
Tema 7.2. Coaepixkanue y4eOHOro MmarepuaJia 2 OK 01 - OK 07 1,2
IIpusma, ee [onsarue npusmsel. Ee ocHoBanus u 00koBbIe rpaHu. BeicoTa
cocTaBJjdIONIINe, npusMmsl. [Ipsamas u HakiionHas npusma. I[IpaBunbHas npusma. Ee
ceuenue. [lpsamasi u CEYECHHE.
NpaBUJIbHAS NPU3MBI
Tema 7.3. Conep:xxanue y4eOHOro MaTepuaJjia 2 OK 01 - OK 07 1,2
Mapamnenenunen, Kyo. [Tapannenenunesn, CBONWCTBA MPSIMOYTOJIBHOTO MapajulelenuIe/a,
Ceuenue KyoOa, ky0. Ceuenue Ky0a, mapaienenurne/a.
napaJuiesjienumnena
Tema 7.4. Coaepixkanue y4eOHOro MmarepuaJia 2 OK 01 - OK 07 1,2




ITupamuna, ee
cocTaBJdIOINE,
ceuenue. IllpaBunbHas
nupamMmuaa. YceyeHHast

IMupamuna u ee snemenThl. CeueHue nupamuabl. llpaBuibHas
nupamua. Y CeUeHHas IMPaMHIa.

nupamMmaa
Tema 7.5. Conaep:xxanue y4eOHOro MaTepuaJjia OK 01 - OK 07 1,2
bokoBasi u mosiHast [Tnomane 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI.
NMOBEPXHOCTH NPU3MBI,
NUPaAMH/IbI
Tema 7.6. Coaepikanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2
CummMmeTpus B KyoOe, CummeTpusi OTHOCHUTEIBHO TOUYKH, IPSIMO, TJTOCKOCTH.
napaJJjeJjenurnesie, Cummetpus B KyOe, mapajienenurnesie, npu3Me, mupaMu/ie.
npu3me, Nnupamuae
Tema 7.7. IIpakTHyeckoe 3ansATHE OK 01 - OK 07 1,2
[IpaBuibHbIE [lonatue npaBusbHOrO MHOrorpaHHuka. CBOMCTBa MPaBUIBHBIX
MHOTOTPAHHUKH, UX MHOTOTPaHHHKOB.
CBONCTBA
Tema 7.8. Conaep:xxaHue y4eOHOro MaTepuaJjia OK 01 - OK 07 1,2
Huauuap, ero [Mumuanp u ero snemeHThl. CeueHHEe HWIMHIpA (MapayjiesibHOE
cocTaBJIsIIOLIIMeE. OCHOBaHUIO U ocH). PazBepTka mumHIpa.
CeuyeHue HWIHHAPA
Tema 7.9. Coaepixkanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2
YceyeHHBIH KOHYC. VYceuennslii koHyc. Ero oOpasyromas u Bbicota. CeueHue
CeueHnne yce4eHHOT O YCEUEHHOTr'0 KOHYCa.
KOHYcCa
Tema 7.10. Conep:xxanue y4eOHOro MaTepuaJjia OK 01 - OK 07 1,2
Ilap u cdepa, ux [ap u cdepa. Bzaumuoe pacnosnoxenue chepbl U MIOCKOCTH.
ceYeHH s Ceuenue mapa, chepsl.
Tema 7.11. Coaepixkanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2




IlonsTHe 00 00LEMeE
Tesa. OTHOIIEHME

[Monstne 00 oObeme Tema. OO0beM Kyba W TPSIMOYTOJBHOTO
napauienenunena. O6beM IpU3MbI U IMIIKHIPA.

00beMOB MOA00HBIX TeJ | IIpakTHYECKOe 3aHATHE 2 OK 01 — OK 07 1,2
OtHomieHe 00BEMOB MOJOOHBIX Tel. ['eoMeTpHYecKuil CMBICI
onpeaenuTens 3-ro mopsaka.
Tema 7.12. Conaep:xxanue y4eOHOro MaTepuaJjia 2 OK 01 - OK 07 1,2
O0BLeMBI M IJI0IATH O0bembl mHMpamMuael U KoHyca. OObem tmapa. [lmomamu
MOBEPXHOCTEH TeJl IIOBEPXHOCTEH TEIl.
Tema 7.13. IIpakTH4eckoe 3aHsTHE 4 OK 01 - OK 07 1,2
KomOunamun KombOuHanmuu reoMeTpuyecKkux Ted.
MHOTOTPAHHUKOB M TeJl
BpallleHUs
Tema 7.14. IIpakTH4eckoe 3aHsITHE 4 OK 01 - OK 07 1,2
I'eomeTpuueckue Hcnonb3oBanre KOMOMHAIIMIM MHOTOTPAHHUKOB M TEJ BpAIllCHUS B
KOMOMHAIIUM HA MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7a4ax
NMpaKTHKe
Tema 7.15. IIpakTnyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2
Pemenne 3agau. OO0beMbl W TUIOMIAAU TOBEPXHOCTH MHOTOTPAaHHUKOB U Tell
MHOrorpaHHUKM U TeJia | BPalICHMUS.
BpAaIlleHUsI
PA3JIEJI 8. 10
IHHEPBOOBPA3HAMSA
®YHKIHUU, EE
INPUMEHEHUE
Tema 8.1. Conep:xxanue y4eOHOro MaTepuaJjia 2 OK 01 - OK 07 1,2,3
IlepBooOpa3nas 3ajmaya O BOCCTAHOBJIEHUM 3aKOHA JBUKEHUS [0 W3BECTHOM
(pynxuun. lpasuniaa ckopocTH. [lonsaTue unTerpupoBanus. O3HaKOMIIEHUE C MOHATHEM
HAXOK/ACHHUS UHTErpaia u mnepBooOpasHod s QyHkimun y=f(x). Tabmuma

NnepBoo0pa3HbIX

dopMyn Ui HaXOXXIEHUS NEepBOOOpa3HbIX. M3ydeHue mnpaBuiia




BBIUUCIICHUST  mepBooOpa3Hoil. Pemienne 3amady  Ha  CBS3b
nepBoOOpa3HO M ee MPOM3BOAHOMN, BBIUMCIICHHE MEPBOOOpa3HOMN

JUTSL TAHHOU (DYHKIIUU.

Tema 8.2. Copaep:xxanue y4eOHOro MaTepuaJjia 2 OK 01 - OK 07 1,2,3
Ilinomans [lonsiTne omnpenenéHHoro wuHTerpana. ['eomerpuueckuii  u
KPHUBOJMHENHOM busznueckuit  cMbIcll  ompenereHHoro uHrerpaia.  ®dopmyna
Tpaneunu. @opmy.ia Hpiorona— JleitOuuma. 3agaun, NOpUBOASIIME K  MOHSATHIO
HrioToHa — JleliOHNI A ONPEACIEHHOIO  MHTErpaja — O  BBIYMCIEHUHM  IUIOLIAJHN
KPUBOJIMHEHHOM TpaIleLiUy, O IEPEMEILEHUH TOYKHU.
Tema 8.3. Coaepikanue y4eOHOro MmarepuaJia 2 OK 01 - OK 07 1,2,3
Heonpenesnenupiii u [TonsiTHE OIPEIEIEHHOTO U HEONPEAEIEHHOI 0 UHTErpaa.
onpeaeJeHHbIH
HHTErpaJjbl
Tema 8.4. Coaepixkanue y4eOHOro MmarepuaJia 2 OK 01 - OK 07 1,2,3
ITonsitue 00 I'eomeTprueckuii CMBICI ONPEAEICHHOTO UHTETpaa.
onpeieJJeHHOM
HHTerpaje Kak
IJIOIAIH
KPHUBOJMHENHOM
Tpaneuun
Tema 8.5. IIpakTH4eckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
Pemenue 3anau. [TepBooOpasnas ¢pynkuuu. [IpaBuna HaxoXKACHHUS IEPBOOOPAZHBIX.
IlepBooOpa3znas Ee npumenenue.
(pynknumn, ee
NpUMeHeHHe
PA3JIEJI 9. 18
CTEIIEHHU U KOPHMU.
CTEINIEHHASA
OYHKIUA
Tema 9.1. Conepxanue yueOHOro Mmarepuajia 2 OK 01, OK 02, 1,2,3




Crenennasi pynkuus, ee | IloHdarne KopHA n-oil cTenmeHW U3 ACHCTBUTEIBHOIO YHCIA. OK 03, OK 04,
CBOIICTBA @yHkIMH y= n\X #ux cBoiictBa  rpaduku. CBOICTBA KOPHS n- OK 05, OK 07
OH CTEIEHH.
IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
[loHsiTHE KOpHSA n-OM CTENEHW U3 JIEUCTBUTEIIBHOTO YHCIA. OK 03, OK 04,
DyHKIMU y = nVX uX CBoOiicTBa M rpadguku. CBoWcTBa KOPHS N- OK 05, OK 07
Oi1 CTEeNneHH.
Tema 9.2. Conepxanue yueOHOro MmaTepuajia 2 OK 01, OK 02, 1,2,3
IIpeo6pa3oBanue [IpeoOpazoBanue UppariOHATBLHBIX BBIPAXKCHHIA. OK 03, OK 04,
BBIPA’KeHUH ¢ KOPHAMH OK 05, OK 07
n-oii cTenenu IpakTHYecKoe 3aHATHE 2 OK 01, OK 02, 1,2,3
[IpeoOpazoBanue UpparmoOHATBHBIX BEIPAKCHUM. OK 03, OK 04,
OK 05, OK 07
Tema 9.3. Conepxanue yueOHOro MmaTepuajia 2 OK 01, OK 02, 1,2,3
CBolicTBa CTENEHH ¢ [TonsiTne cremeHn ¢ JIOOBIM  PAMOHATBHBIM  TTOKA3aTEJIEM. OK 03, OK 04,
PALMOHAJILHBIM U Crenennble (QyHKIMH, UX CBOWCTBA U TpadUKH. OK 05, OK 07
JeHCTBUTEILHBIM
NOKAa3aTeJIAMH
Tema 9.4. Conep:xxanue y4eOHOro MaTepuaJjia 2 OK 01, OK 02, 1,2,3
Pemenne PaBHOCMIIBHOCTD UMpPpALMOHAJIBHBIX YpPaBHEHUI M HEPAaBEHCTB. OK 03, OK 04,
HPPALOHATBbHBIX MeTo1bl X peLIeHHUS. OK 05, OK 07
YPaBHEHHUI U IIpakTH4eckoe 3aHsATHE 4 OK 01, OK 02, 1,2,3
HEPaBEHCTB Peuienue nppanyoHanbHbIX YPABHEHU U HEPABEHCTB. OK 03, OK 04,
OK 05, OK 07
Tema 9.5. IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
CreneHu ¥ KOPHH. Omnpenenenue cteneHHoN QyHkuuu. Vcnonp3oBaHuE €€ CBOICTB OK 03, OK 04,
Crenennas pyHknus MIpU PEILICHUU YPAaBHEHUN U HEPABEHCTB. OK 05, OK 07
PA3JIEJI 10. 18

ITOKA3ATEJIbHASA




®YHKIUS

Tema 10.1. Conepxanue yueOHOro MmaTepuajia 2 OK 01, OK 02, 1,2,3
IMoxa3aTrenbHasi CreneHb C MPOU3BOJBHBIM JICUCTBUTENBHBIM  IOKAa3aTEJIEM. OK 03, OK 04,
¢yukuus, ee cBoiictpa Omnpenenenue moka3aTelbHONM (QYHKIMH, €€ CBOICTBa M Trpaduk. OK 05, OK 07
3HaAKOMCTBO C IPUMEHEHUEM TTOKA3aTeIIbHON (DYHKITHH.
IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
Pewenne ITOKa3aTEJIbHBIX ypaBHEHUU (byHKIIMOHATBHO- OK 03, OK 04,
rpadu4ecKUM METO/IOM. OK 05, OK 07
Tema 10.2. IIpakTH4eckoe 3aHsATHE 8 OK 01, OK 02, 1,2,3
Pemenue Pemenne mnoka3aTenpHBIX YPAaBHEHHW METOJIOM YpPaBHUBAHUS OK 03, OK 04,
NOoKa3aTeJbHbIX MoKazareiie, MeTOJIOM OK 05, OK 07
YPaBHEHUIl U BBEJICHUS HOBOM TepeMEeHHOW, (YHKIIMOHAIbHO-TpaduIeCKuM
HepaBeHCTB MeToIoM. Pemienne nokasareabHbIX HEPABEHCTB
Tema 10.3. Coaepixkanue y4eOHOro MmarepuaJia 2 OK 01, OK 02, 1,2,3
Cucremsl Pemienne cucrem noka3areabHbIX YpaBHEHUH. OK 03, OK 04,
MoKa3aTeJdbHbIX OK 05, OK 07
YPaBHeHUil IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
Pemienue cucrem noka3aTeabHbIX YPaBHEHUM. OK 03, OK 04,
OK 05, OK 07
Tema 10.4. IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
Pemenue 3axau. PemieHne moka3aTenbHBIX YPaBHEHHMM METONOM YPaBHUBAHMSA OK 03, OK 04,
IToxa3aTenbHasn IOoKa3arened U METO/IOM BBEIECHHS HOBOW NepeMeHHOW. Pemienune OK 05, OK 07
pynkuus MOKa3aTeIbHBIX HEPABEHCTB.
PA3JIEJI 11. 24
JIOT'APU®MBI.
JIOTAPUOMUYECKAS
OYHKI U
Tema 11.1. Conepxanue yueOHOro MmaTepuajia 2 OK 01, OK 02, 1,2,3
Jlorapugm uuncJia. Jlorapupm uwmcna. JlecAITHYHBIE W HaATYpajbHBIN JOTapuQMBbI, OK 03, OK 04,




JecsaTU4HBIN 1 YUCIIO €. OK 05, OK 07
HATYpPaJbHBbII
Jorapu(@pmsl, 4ucio e
Tema 11.2. Copaep:xxanue y4eOHOro MaTepuaJjia OK 01, OK 02, 1,2,3
CaoiicTBa jorapugmos. CsoiicTBa norapuMos. OK 03, OK 04,
Onepanus OK 05, OK 07
JorapugmupoBaHus IIpakTH4eckoe 3aHsATHE OK 01, OK 02, 1,2,3
Oneparnust norapupMUpOBaHUS. OK 03, OK 04,
OK 05, OK 07
Tema 11.3. Copep:xxanue y4eOHOro MaTepuaJjia OK 01, OK 02, 1,2,3
Jlorapudmuueckasn Jlorapudmuueckas GyHKIUS U €€ CBONCTBA. OK 03, OK 04,
(ynkuus, ee cBoiicTBa OK 05, OK 07
IIpakTH4eckoe 3aHsATHE OK 01, OK 02, 1,2,3
Jlorapugmuueckas GyHKIHUS U €€ CBOUCTBA. OK 03, OK 04,
OK 05, OK 07
Tema 11.4. Copep:xxanue y4eOHOro MaTepuaJjia OK 01, OK 02, 1,2,3
Pemenue [TonsiTne JorapupmMuIecKoro YpaBHEHUS. Onepanust OK 03, OK 04,
Jorapu(pMuuecKux noteHurposanus. JlorapupmMuyeckue HepaBeHCTBA. OK 05, OK 07
YPaBHEeHHUii U IIpakTH4eckoe 3aHsATHE OK 01, OK 02, 1,2,3
HEPaBeHCTB Tpu OCHOBHBIX METO/A pELICHHs JIOTapU(PMUUECKUX ypaBHEHUU: OK 03, OK 04,
(GyHKUIMOHATBHO-TpaQUUECKH, METOJ] MOTEHIMPOBAHUS, METOJ OK 05, OK 07
BBEJCHUSI HOBOM NIEPEMEHHOM.
Tema 11.5. Conaep:xxaHue y4eOHOro MaTepuaJjia OK 01, OK 02, 1,2,3
Cucrembl ANTOpUTM  pELICHUS CHCTEMBI YpaBHEHUM. OK 03, OK 04,
Jorapu(pMuuecKux PaBHOCMIIBHOCTH ~ JIOrapu(MUYeCKUX YpaBHEHUN U HEPABEHCTB. OK 05, OK 07
YPaBHeHUil
Tema 11.6. IIpakTH4eckoe 3aHsATHE OK 01, OK 02, 1,2,3
Pemenue 3anau. Jlorapudmmueckas byHKIHSI. Pemenue MPOCTEUIINX OK 03, OK 04,
Jlorapugmnbl. norapu(pMHUECKUX YpaBHEHHA. OK 05, OK 07




Jlorapudpmuueckasn

byukuus
PA3JIEJI 12. 8
MHOXECTBA.
IJIEMEHTBI
TEOPUU I'PAD®OB
Tema 12.1. Coaepixkanue y4eOHOro MmarepuaJia 2 OK 01, OK 02, 1,2
MHokecTBa [Tonsarue muoxectsa. [TogmHoxkecTBO. Oniepariuu ¢ MHOKECTBaMHU. OK 03, OK 04,
OK 05, OK 07
Tema 12.2. IIpakTnyeckoe 3aHsATHE 4 OK 01, OK 02, 1,2
I'padnbr [Tonsitue rpada. Cesi3ublii rpad, AepeBo, HUKI rpad Ha MIIOCKOCTH. OK 03, OK 04,
OK 05, OK 07
Tema 12.3. IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02, 1,2
Pemienue 3agau. Onepanuu ¢ MHOXecTBaMu. OmnHcaHUE pEaNbHBIX CHUTYyallud C OK 03, OK 04,
MmuoxectBa, I'padbl n MOMOIIbI0 MHOKECTB. [IpuMeHeHne rpadoB K penIeHUIo 3a/1a4. OK 05, OK 07
UX NpUMEHEeHue
PA3JIEJI 13. 18
IJIEMEHTBI
KOMBHUHATOPUKMU,
CTATUCTUKUN H
TEOPUUN
BEPOSITHOCTEM
Tema 13.1. Copaep:xxaHue y4eOHOro MaTepuaJjia 2 OK 01, OK 02, 1,2
OcHoBHbIE MOHATHUS [lepecTaHOBKH, pa3MEILICHUS, COUCTAHUS. OK 03, OK 04,
KOMOMHATOPUKH OK 05, OK 07
IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
[IepecTanoBKH, pa3MeIlIeHHs], COYETAHUSI. OK 03, OK 04,
OK 05, OK 07
Tema 13.2. Coaepixkanue y4eOHOro MmarepuaJia 2 OK 01, OK 02, 1,2




CoObIiTHE, BEPOSITHOCTH CoBMecCTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTH OK 03, OK 04,
coObITHsA. Cl10KeHNEe 1 CYMMBI COOBITHH. Y CIIOBHAsI BEPOSTHOCTb. OK 05, OK 07
YMHOXKEHHE IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
BEPOATHOCTEH 3aBUCHMBIE M HE3aBHUCHUMBIE COOBITHS. TeopeMbl O BEPOSTHOCTH OK 03, OK 04,
MIPOU3BENICHUS COOBITHA. OK 05, OK 07
Tema 13.3. Conaep:xxanue y4eOHOro MaTepuaJjia 2 OK 01, OK 02, 1,2
JuckperHnas cayvaiinas | Buasl ciayvaiitsix BennunH. OnpeneneHue JUCKPETHON CllydaiiHOU OK 03, OK 04,
BEeJIMYNHA, 3AKO0H ee BCJIIMYUHBI. OK 05, OK 07
pacnpeneseHust IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02, 1,2
3akOH pacnpeAesieHus AUCKPETHOM CilydyaHOW BenuuuHbl. Ee OK 03, OK 04,
YHCIIOBBIE XapaKTEePUCTUKHU OK 05, OK 07
Tema 13.4. Copaep:xxanue y4eOHOro MaTepuaJjia 2 OK 01, OK 02, 1,2
3agaun Bapuanuonssiii paa. [lonuron 4actoT u rucrorpamma. OK 03, OK 04,
MaTeMaTHYecKOH OK 05, OK 07
CTATHCTHKH IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02, 1,2
CratucTrudecKue XapaKTepUCTUKH Psiia HaOII0JaeMbIX TaHHBIX. OK 03, OK 04,
OK 05, OK 07
Tema 13.5. IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
Pemenne 3amau. OnemeHThl KoMmOuHaTOpuKH. COOBITHE, BEPOSTHOCTH COOBITHS. OK 03, OK 04,
DJIeMEeHThI CroxxeHue ¥ yMHOKEHUE BEPOSITHOCTEH. OK 05, OK 07
KOMOHWHATOPHKH,
CTATUCTUKHU U TEOPUHU
BepPOSATHOCTEM
PA3JIEJI 14. 20
YPABHEHUSA U
HEPABEHCTBA
Tema 14.1. Coaepixkanue y4eOHOro MmarepuaJia 2 OK 01 - OK 07 1,2,3
PaBHOCHIBHOCTD PaBHOCMIIBHOCTD  ypaBHEHMM ©  HepaBeHCTB. OmnpeneneHus.

YPaBHEHHI U

OCHOBHBIE TEOPEMBI PaBHOCHUJIBHBIX IE€PEXOAAX B YPAaBHEHUSX U




HepaBeHCTB. O0mue HEPaBEHCTBAX.
MeTO/bI pelleHus! IIpakTHYeckoe 3aHsATHE OK 01 — OK 07 1,2,3
OOmme MeToabl pelIeHHs YpaBHEHUH: IMEpexoJ]] OT pPaBEHCTBA
(GYHKUUH K paBEHCTBY apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIHH,
METOJ DA3JIOKEHUs] Ha MHOXXWUTENIH, METOJl BBEIEHHUS HOBOMU
nepeMeHHOM, GYHKITMOHATBHO-TPAPUISCKUA METOI.
Tema 14.2. Coaepixkanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2,3
I'padpuuecknii meTon OOme MeToABl pelIeHUs HEPaBEHCTB: IEPEX0] OT CpPaBHEHHS
peleHns YpaBHEeHUI, 3HaYeHUH (QYHKUMH K CPaBHEHHUIO 3HAUCHHH apryMEHTOB JUIS
HepaBeHCTB MOHOTOHHBIX ()YHKIIMH, METOJ WHTEPBAIOB, (YHKIMOHAIBHO-
rpagu4ecKuii METO/I.
IIpakTnyeckoe 3aHsATHE OK 01 — OK 07 1,2,3
['padpuaeckuit MmeToa perieHUs] ypaBHEHHU 1 HEPABEHCTB.
Tema 14.3. Coaepixkanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2,3
YpaBueHnus u Onpenenenne monyns. Packpeithe MOAyss IO ONPEAEIICHUIO.
HepaBeHcTBa ¢ moayJjem | [Ipocrelinne ypaBHEHHs U HEPABEHCTBA C MOJYJIEM.
IIpakTnyeckoe 3aHsATHE OK 01 — OK 07 1,2,3
[IpruMeHeHHEe PaBHOCWIBHBIX NEPEXOAOB B ONPEIEICHHBIX THUIAX
YPaBHEHMI U HEPABEHCTB C MOYJIEM.
Tema 14.4. Coaepixkanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2,3
YpaBueHnus u 3HakoMcTBO ¢ mapamerpoM. Ilpocreiimime ypaBHeHus U
HepaBeHCTBA ¢ HEPABEHCTBA C IAPAMETPOM.
napamMeTpamMu IIpakTnyeckoe 3aHsATHE OK 01 — OK 07 1,2,3
3HaKOMCTBO ¢ mapameTpoMm. I[lpocreiimive ypaBHEHHS H
HEPaBEHCTBA C MAPaMETPOM.
Tema 14.5. IIpakTHYeckoe 3aHsATHE OK 01 — OK 07 1,2,3

Pemenue 3agav.
YpaBueHus u
HepaBeHCTBA

OO011re MEeTObI PeIICHUs YPAaBHEHHH. Y paBHEHHS U HEPABEHCTBA C
MOAYJIEM U C IIapaMETPaAMH.
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3. YCJOBWUS PEAJIM3AIIMA PABOYEH ITPOT PAMMBI

3.1. TpeOoBaHusiT K  MHHUMAJIBLHOMY  MATEPHAILHO-TEXHHUYECKOMY
o0ecreyeHN 0 00y4eHHUs M0 JUCHUIINHE

Peanuzanus yueOHOM nucuuriuHbl «MaTtemaTuka» TpedyeT HaIUuYus y4eOHOro
KaOWHeTa MaTeMaTHKH.

OobopynoBanne yueOHOro KabuHera:

MynbpTUMEIUHBIA KOMIUIEKC. KoMmbproTEp MMEET AOCTYyH B JJIEKTPOHHYIO
nH()OPMAITMOHHO-00pA30BaTEIbHYI0  Cpely  OpraHu3aluh, K  DJICKTPOHHO-
OMOMMOTEYHBIM CHCTEMaM, BBIXOJI B TJ00aIbHYI0 ceThb VIHTepHET, OCHaIIeH
JUIEH3UOHHBIM TTPOTPAMMHBIM 00ECTICYCHUEM.

PabGouee mecto mpemnopaBatens, padourme Mecta obOydwaronuxcs (25 mecr),
KOMILJIEKT  y4€OHO-METOIUYECKOW  JOKyMEHTaruu, KOMIUIEKT  MOJBHKHBIX
reoMeTpudeckux ¢Guryp (Ten BpallleHHs); KOMIUIEKT OOBEMHBIX T'€OMETPUYECKUX
¢uryp (MHOTOIpAaHHMKH); KOMIUIEKT MJIsi NMPAKTHUYECKUX pabOT TeOMETPUYECKUX
¢uryp (MHOTOTpaHHUKH); YEPTENKHBIE WHCTPYMEHTHI. VHTEpakTHBHBIE MOCOOUS;
Tabnuubl feMoHcTpanMoHHble. KoMIiekT Tabmuil.

3.2. UndpopmaumnoHHoe odecnedeHue 00ydeHust

3.2.1. IleyaTHbIe ¥ IJTEKTPOHHbIE U3TAHUS
OcHoOBHBIE yUeOHbIE H3TaHUSA

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

2. bammmakoB M.I. Marematuka. [IpakTukym: ydaeOHO-IpaKTHUECcKOe TTocodue /
bammakos M.U., Outuna C.b. — Mocksa: KnoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104

JlonoJIHUTeIbHbIE y4eOHbIe U3TaAHUA:

3. KonmoropoB A.H. AnreGpa u Hauanma maremathyeckoro anamuza. 10 — 11
kiaccel: yueO. [Tocobue mis oGmieodpazoat. Opranuzanuii / [A.H. Konmoropos u
ap.]; mox pen. A.H. Konmoroposa. — 29-e uza. — M.: IIpocsemenue, 2021. -384 c.:
uil.

3.2.2. UuTepHeT pecypcehl:

4. www.fcior.edu.ru (MapOopManmoHHble, TPEHUPOBOYHBIE U  KOHTPOJBHBIC
MaTepHabl).

5. www.school-collection.edu.ru (Enunas KOJUIEKIIAU M (PpoBHIX
00pa3oBaTebHBIX PECYPCOB).

JJIeKTPOHHO-0M0IMOTEYHASI CHCTEMA:
6. OBC «Znanium»

7. 9BC «PROFo0pa3zoBanue»

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 M1 OIEHKA PE3YJIIBTATOB OCBOEHUA
JUCHHUIIIMHBI

KoHTposib ¥ OlleHKa pe3yJIbTaTOB OCBOCHUS AUCHUUIUIMHBI OCYIIECTBIISICTCS
npernojaBaresieM B MPOIECcCe MPOBEACHUS MPAKTUYECKUX 3aHATUN M J1a00paTOPHBIX
paboT, TEeCTUpPOBAaHMS, a TaKXKE BBIMOJHEHUS OOYYarOUIMMHCS WHANBUIYATbHBIX
3aJlaHU, IPOEKTOB, UCCIICIOBAHUM.

4.1. ®opMbI M METOABI KOHTPOJISI M OLICHKH Pe3yJIbTATOB 00y4eHHUs

Pe3yabTarsl 00yueHus (0CBOCHHbIC YMEHUS, DopMBI H METOABI
YCBOCHHBbIC 3HAHMA) KOHTPOJIS U
OLICHKHM Pe3yJIbTATOB
00y4eHus
B pesynbrare nzydenust yaeOHOM TUCITUTUTMHBI e UHIUBUTyaJIbHBIC U
«udopmaTtukay oOydaromuics 10DKeH 00J1a1aTh bpoHTaIbHBIE
KOMIIETCHUMSIMU:: OIPOCHI;

OK 01. BeiGupare crmocoGbl pemeHns 3amay | ®MaTeMaTHuecKuid
poheCCHOHANIBHOMN eATEIbHOCTH IPUMCHUTEIbHO | AUKTAHT,

K pa3JIMYHbIM KOHTEKCTaM. ¢ CaMOIIpOBEpPKa,

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpeACTBa | ©B3aHMOIPOBECPKA,
MOMCKA, aHAJIM3a U UHTEepIIpeTalui nHGOpMalii U | ® TECTUPOBAHHUC,
MH(GOPMAIIMOHHBIE TEXHOJIOTUU JUIsl BBIMIOJHEHUS | eIpakTHYecKas padora;
3a1a4 HpO(I)GCCI/IOHaJILHOf/’I JACATCIIBHOCTH. ® KOHTPOJIbHAs pa60Ta;
OK 03. HJ'IaHI/IpOBaTB u p€ain30BbIBATH e BHECAyJUTOpPHAas
COOCTBEHHOE MNPO(ECCHOHANBHOE M JIMYHOCTHOE | caMOCTOSTEIbHAS padoTa.
pa3BuTHE, MPEANPUHUMATEILCKYIO JCITEILHOCTh B
npodeccuoHanbHOU cdepe, MCIOIb30BaTh 3HAHUS
o TNpaBOBOM U (DMHAHCOBOW TPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX CUTYalUsIX.

OK 04. DOddexkTtuBHO B3aUMOJICHCTBOBATH W
paboTaTh B KOJUIEKTUBE U KOMaH]IE.

OK 05. OcymecTBisiTh yCTHYI0O W TNHCBMEHHYIO
KOMMYHHMKAIIMI0 Ha TOCYJApCTBEHHOM  SI3BIKE
Poccuiickoit ®denepanun ¢ y4eToM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposBasTh I'pakIaHCKO-MATPUOTUYECKYIO
MO3HUIINIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAJULIMOHHBIX POCCUMCKUX
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4€TOM TapMOHM3allMM  MEXHAIIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIIIEHUH, MIPUMEHSATH
CTaHJAPThl aHTUKOPPYNIIMOHHOTO TTOBEACHUSI.

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH
Cpellbl, pPecypcocOepekeHr0, MPUMEHSITh 3HAHUS
00 M3MEHEHUU KJIMMaTa, NPUHIUIBI OEpEKIUBOTO




Npou3BOJCTBA, 3(PPEKTUBHO  NEHCTBOBAaTH B
YpEe3BbIYAHBIX CUTYALHSIX.

B pe3yibTaTe OCBOCHUS JMCIATLTAHBI
O0OyJarOIUICSIOKEH 3HATh:

— METOJBI JO0Ka3aTelIbCTB, aJTOPUTMBI PEIICHUS
3a1ad4;

— ONpEeIeNICHUS,  aKCUOMBI M TEOPEMBI,
NPUMEHATh WX, TPOBOJUTH  JIOKa3aTejbHBIC
paccyXIeHHS B XOJ€ PEIICHHS 3a/1a4;

— TIOHATHS CTENEHb YHCIA, JIOTapu(dM 4YHCIIa;
parroHaIbHbIC, UppaIMoHaIbHbIC,
MOKa3aTesIbHbIC, CTETNCHHBIC, JIOrapU(PMHUECKUE,
TPUTOHOMETPHUYECKUE YpPAaBHEHHUsS W HEPABCHCTBA,
UX CHCTEMbI; (DYHKIHMsS, HenpepbiBHAs (QyHKIwus,
NPOU3BOJIHAS, TEPBOOOpPA3HAas, ONPEACICHHBIHN

UHTETpa; panroHaIbHas byHKIMA,
Moka3arefibHas (PYyHKIMsI, CTeNeHHas QyHKIMS,
Jorapudmuueckas byHKIHS,
TPUTOHOMETPUUECKUE byHKIUH, oOpaTHbIe
byHKINH,

— TOHATHA  TOYKa,  MpsAMas,  IUIOCKOCTb,
IPOCTPAHCTBO, JBYTpaHHBIN yrod,

CKpEILLMBAIOLINECS TPAMBIE, MApPaJUIENbHOCTh H
MEPIIEHIUKYJISIPHOCTD MPSIMBIX U TJIOCKOCTEH, YOI
MEXKJy TMpsAMBIMHM, Yroid MEXIy MpsAMOA U

IIJIOCKOCTBIO, yroi MCXKOY IIJIIOCKOCTAMMU,
pacCTodHUC OT TOYKH 10 IINIOCKOCTH, PACCTOSHHC
MCKOY IIPSAMBIMU, pacCTOAHHC MCKIY

IUIOCKOCTSIMU; ~ YMEHHE  HCIOJb30BaThb MU
pElIeHNWH 3a/lad HW3y4eHHbIEe (DaKTbl U TEOPEMBI
IUTAHUMETPHH; MHOTOTPaHHUK, ceueHue
MHOTOTpaHHMKa, KyO, Hapajuiejenunen, npusma,
nupamMuja, (urypa U TOBEPXHOCTh BpallCHHUS,
IUIUHAP, KOHYC, map, cdepa, cedeHus (HUrypbl
BpallleHUs, TUIOCKOCTh, Kacaromasics cQepsl,
HWINHApA, KOHyCa, IUIOMIaAh  IOBEPXHOCTU
MUPAMHUJIBI, TPU3MBI, KOHYCA, IMINHIPA, TUIOIAlb
cdepsl, o0beM KyOa, IPSIMOYTOJILHOTO
napajuieNienunena, MUPAMHU/IBI, IPU3MBI,
WINHJpa, KOHYCa, I1apa;

— TMOHATHS ~ JBW)KEHHE B IPOCTPAHCTBE,
no/100HbIe burypsl B IIPOCTPAHCTBE;
OpSIMOYTOJIbHAS CHCTEMa KOOPJUHAT, KOOPIMHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAISIPHOE

® MHIUBUTyaJIbHBIC
(dpoHTaANIEHBIE
OTIPOCHI;
® MaTEMaTUYECKUI
JVKTAHT;
® CAMOIIPOBEPKA;
* B3aMOIIPOBEPKA;
® TECTUPOBAHUE;
e IpakTUYeCKas paboTa;
® KOHTPOJIbHAS paboTa;
e BHCAYIUTOPHAS
camocTosiTeIbHas paboTa.




POU3BEIACHUE, YroJl MEXAY BEKTOpaMH, CyMMma
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YUCIIO.

B pe3yJbTaTe OCBOCHUS JMCIATLTAHBI
00y4aroIUNCATOMKEH YMETh:

— BBITIOJTHSTH BBIUMCJICHHE 3HAYCHUI U
npeoOpa3oBaHusl BBIPAXEHUH CO CTENECHAMH U
nJorapudpmMami, npeoOpa3oBaHuUs JTpOOHO-
paIioHaIbHBIX BHIPKEHUH;

— HaxOJUTh TIPOU3BOIHBIE DJIEMEHTaPHBIX

GbyHKIUi, UCTIONB3YS CIIPaBOYHbIE MAaTEPUAJIbL;

— HCCJeNoBaTh B MPOCTEHIIUX chaydasx (QyHKIUU
HA MOHOTOHHOCTb, HAaXOJWUTh HAHOONBLINE U
HAUMEHBIINE 3HAYEHUS (PYHKIIHIA;

— CTPOUTH rpaduku MHOTOYJICHOB C
UCIIOJIb30BaHUEM  alllapara MaTeMaTHYecKOro
aHanu3a;

— NPUMEHSTh MPOU3BOJAHYIO MPHU PEIICHUH 3a/1ad
HAa JIBIKEHUE;

— pemarh NPakTUKO-OPUEHTUPOBAHHBIEC 3a/1a4l HA
HauOoNbIINE M HAUMEHbIIME 3HA4YCHHs, Ha
HaXOJKICHUE MTYTH, CKOPOCTH U YCKOPEHHUS;

— CTpOUTHh TpauKH  HU3yYEHHBIX  (YHKIIHH,
UCIIOJIb30BaTh I'paduKy MPH U3yYEHUH TPOIIECCOB
¥ 3aBHCHMOCTEH, MU pEIICHUU 3aJad U3 JIPYTuX
y4eOHBIX TPEIMETOB U 33]1a4 U3 peanbHOM KU3HH,

— BbIpaXaTh (QOpMyJaMH 3aBUCHMOCTH MEXKIY
BEJIMYUHAMU;

— pemaTh TeKCTOBBIE 3314 Pa3HBIX TUIIOB (B TOM
Yuciie Ha MPOLEHTHI, TOJU U YacTH, HA JIBUKEHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIYI, HaJIOTH,
3ajaud W3 O0JIaCTM YNpPABICHHS JIMYHBIMH |
ceMeiHbIMU (PMHAHCAMH);

— COCTaBJIATH BBIpKEHHUS, YpaBHEHUA,
HEPAaBEHCTBA U UX CHUCTEMBI IO YCJIOBUIO 3a/1ayH,
HCCIIEIOBaTh IMOJIyUEHHOE pEIlIeHUE U OLIEHHWBATH
IpaBOI0I00HOCTh PE3yJIbTaTOB;

— OIICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO
MHpa;

— n300pakaTh MHOTOTPAaHHUKM U TIOBEPXHOCTH
BpAllleHUsl, MX CEYEHUs OT pPYKHU, C IOMOIIBIO
YEPTEKHBIX ~ HWHCTPYMEHTOB U DIJIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTb CHUMMETPUIO B
MPOCTPAHCTBE; YMEHUE PACIIO3HABAThH MPAaBUIIbHBIC
MHOTOI'pPaHHHKH;

* MHIBH Ty aJIbHBIE U
(dpoHTaANIEHBIE

OTIPOCHI;

e MaTeMaTUYECKUU
JMKTAHT;

® CAMOIIPOBEPKA;

* B3alIMOIIPOBEPKA;

® TECTUPOBAHUE;

e IpaKkTUYeCcKas paboTa;

® KOHTPOJIbHAS paboTa;

® BHEAYIUTOPHAS
caMmocCTosITeNbHas paboTa.




— HAXOJWTh C TOMOIIbID M3YyYEHHBIX (HOPMYT
KOOPAWHATBl CEPEIMHbl OTPE3Ka, PACCTOSHUE
MEXKy IBYMSI TOUKAMU;

— BBIYUCIISITh T€OMETPUUYECKUE BEIUYUHBI (IJIMHA,
yroJ, IUIOIa/lb, 00BEM, IUIOIA[b MOBEPXHOCTH),
UCIIONTB3Ys U3YYCHHBIC (DOPMYJITBI U METOJIBI.




4.2. @OoHA OLEHOYHBIX CPEACTB /UIS TMPOBeJeHUs] MPOMEKYTOYHOM
aTTecTalMuo0y4AOIIUXCH 110 JUCHHUIINHE

4.2.1. CucteMa OLleHMBaHUs Pe3yJIbTATOB BbINOJIHECHUS 32 IaHUH

OueHuBaHKME PE3YJIHTATOB BBIOJHEHUS 3aJaHU ITPOMEKYTOUHOM ATTECTALMU
OCYLIECTBIISIETCS. HA OCHOBE CIEAYIOIMIMX TPUHIUIIOB:

—  JIOCTOBEPHOCTH OIICHKM — OILICHHBAETCS YPOBEHb CQPOPMUPOBAHHOCTH
3HAHWM, YMEHHUH, TMPAKTUYECKOrO0 OIbITa, OOHMX U  MNPOPECCHOHAIBHBIX
KOMIIETEHLIUM, MPOJEMOHCTPUPOBAHHBIX OOYYaIOIIMMUCS B XOJE BBIIOJIHEHUS
3a1aHUS;

—  aJICKBAaTHOCTM OLEHKM — OLEHKA BBINOJHEHUS 3aJaHUi  JIOJDKHA
OPOBOAUTHCA B OTHOLIECHUM TE€X KOMIIETCHLUH, KOTOpble HEOOXOIUMBI IS
3¢ (EKTUBHOTO BHITIOJHEHUS 33JaHUs; HAJCKHOCTH OLIEHKH — CUCTEMa OLICHWBAHUS
BBITIOJIHCHUS 3aJaHUN JOJDKHA 00JIajaTh BBICOKON CTEMEHBIO YCTOWYMBOCTH TIPH
HEOJHOKPATHBIX  OLEHKAaX ypOBHS  CPOPMUPOBAHHOCTH  3HAHUH, YMEHWIA,
MPAKTUYECKOTO OTMbITA, OOIMUX U MPO(PECCHOHATBHBIX KOMIIETECHIIUN 00yYaIOIMnXCs;

—  KOMIUIEKCHOCTH OLEHKM — CHCTEMa OILICHMBAHUS BBINOJHEHUS 3aJaHUI
JOJDKHA TI03BOJISAITh MHTETPAaTUBHO OIEHMBATh o00mME U IpodeccHoHaNIbHbIE
KOMIETEHIIMH 00yUYaroIuXCs;

—  OODBEKTHBHOCTH OIICHKHM — OIIEHKa BBINIOJHEHUS KOHKYPCHBIX 3a/laHui
JI0JKHA OBITh HE3aBUCHUMOM OT 0coOeHHOCTeN MPOo(deCCHOHATFHOM OpUEHTAINH WU
IPEANOYTEHUI PENoJaBaTeaei, OCYIECTBISIOMNX KOHTPOJIb I aTTECTALIUIO.

[Ipy BBINOTHEHHH MPOLEAYP OLEHKU 33aJaHUN HMCIOJIB3YIOTCS CIEAYIOIINE
OCHOBHBIE METOJbI:

—  METOJ pacueTa IepBUYHbIX 0aJIOB;

—  METOJI pacueTa CBOJHbIX OAILIOB.

Pe3ynbraThl BBINOJHEHUS 33JaHUM  OLEHHUBAIOTCS B  COOTBETCTBUHU C
pa3pabOTaHHBIMU KPUTEPUSAMH OLIEHKU. Mcnonb3yercss msaTuOasibHas IIKaua s
OIICHUBAHUSA PE3YJIbTATOB 00YUYEHUS.

[lepeBoag nNATMOAIBHOM IIKAJbl y4yeTa pe3yibTaTOB B  MATHOAJUIBHYIO
OLICHOYHYIO HIKaIY:

Onenka KomunuecTBo 6anmnoB, HaOpaHHBIX 3a
BBITIOJTHEHHE TEOPETUUECKOTO U
MPAKTHYECKOT0 33/1aHUs, CPEIHUN Oat
110 UTOTaM aTTECTAllUU

O1ieHKa 5 «OTJIIMYHOY» 4,6-5
OrueHka 4 «XopoIio» 3,6-4,5
OueHka 3 «yJ1I0BJIETBOPUTEIIBHOY 3-3)5

OneHka 2 «HEeyJOBIETBOPUTEIBLHO <29




Ioxa3zareju ¥ KpUTEPUU OLEHUBAHUS KOMIIETEHIMI
[Toka3aTenn U KpUTEpUN OLICHUBAHUS KOMIIETEHIUN OTPAKEHBbI B KOMILJIEKTE
KOHTPOJIbHO-OLEHOUHBIX cpencTB ([Ipmnoxkenune 1) um XpaHaTcd B IpPEIMETHO-
LIUKJIOBOM KOMHUCCHUHU.

KoHTpoJ/IbHBIE M TECTOBBIE 3aJaHUS
[lepeueHb BOIPOCOB, KOHTPOJIBHBIE U TECTOBBIC 3a/laHuUsl, HEOOXOIUMBIE NIJIs
OLICHKH PEe3yJbTaTOB OOyUEHHUsl XapaKTepU3yrolux (HOpMUPOBAHHE KOMIETCHIIUN
IPE/ICTABIICHBl B KOMILUIEKTE KOHTPOIbHO-0IIEeHOUHbIX cpeacTB ([Ipunoxenue 1) u
XPaHATCS B IPEAMETHO-IIUKIIOBON KOMUCCHHU.

MeToauyeckue MaTepraJIbl
MeTtonuueckre Marepuaibl, ONPEEISIOIME MNPOUEAYypbl  OLIEHUBAHUS
pe3yibTaToB  OOYYEHMsS  XapaKTepu3ylluxX (popMuUpoBaHHE  KOMIIETEHUUN
NPEICTABICHBl B METOJUYECKUX PEKOMEHIALUSAX IO BBIMOJHEHUIO MPAKTUYECKUX
pa6ort (ITpunoxenue 2) u XpaHATCS B IPEAMETHO-ITUKIOBON KOMUCCHUH.
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