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1. OBIIAA XAPAKTEPUCTHUKA PéBO‘IEfI IMPOI'PAMMBbI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHBI
0/1.07 MATEMATHUKA

1.1. MecTo McuMIIMHBI B CTPYKTYpe 00pa3oBaTe/1bHOM NPOrpaMMbl

Jucrunmuaa O1.07 MaTtemaTuka BXoAuT B o01eoOpazoBarenbHblid yaeOHbIi ki [TIIKPC
Kak o01mas yueOHas nucuuruinHa (mpoduiapHas).
Pabouass mporpamma y4eOHOW TUCIMIUIMHBI SIBJISETCS YacThIO MPOTPAMMBI TOATOTOBKH
KBaJTM(HUIHUPOBAHHBIX pabounx u ciyxammx B coorBercTBUM ¢ PI'OC mo mpodeccun 11.01.08

Omneparop CBsI3H.

1.2. Heab ¥ ni1aHupyembie pe3yJabTaThbl 0CBOCHHUS] AUCUUIIJIMHBI:

1.2.1. LHeab o0meo0pa3oBaTeIbHOM AUCHUILINHBI
ConepxaHue MNpPOrpamMMbl

0011e00pa30BaTeIbHON  AUCITUTUTHHBI

OJ1.07 Maremaruka

HANPaBIIEHO HA JOCTIKEHHUE PE3yJNbTAaTOB €€ M3YYCHHsI B COOTBETCTBUM ¢ TpeboBanusmMu OI'OC
CCO c yuerom npoeccuonanbuoit HanpasiaeHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemblie pe3ybTaThl OCBOCHUS 001e00pa3oBaTe/IbHON MUCHMILIUHBI B

coorBeTcTBHHE ¢ PI'OC CIIO u Ha ocaose ®I'OC COO

Ocoboe 3HaueHne JUCUUIUIMHA UMeeT npu GpopmupoBanuu u passutun OK u ITK.

Kox u HaumeHoBanue

[Inanupyemble pe3yiabTaThl OCBOCHUS THUCIUTIIHHBI

dop MUPYEMEIX OO6ume JucuuninHapHble

KOMIETEHIMH
OK 1. IloHuMmarsh | - FOTOBHOCTb K TPYyLY, - BJIAJIETh METOJAMM JI0KA3aTEJIbCTBA,
CYIIHOCTb U | OCO3HAHME IIECHHOCTH AITOPUTMaMH pELIeHMs 3aJa4u; yMEHHE
COLIMAJIbHYIO MacTepcTBa, TPYA0Tr00He; ¢bopmynupoBaTh olpezeeHus,
3HAYMMOCTb  OyAyIleH | - TOTOBHOCTb K aKTUBHOM aKCHOMBI M TEOPEMBI, NMPUMEHATh HX,
npodeccuu, NPOSBIATH | AEATEIbHOCTU IIPOBOAUTH JI0Ka3aTeNbHbIE
K HEHd  yCTOMYMBBIN | TEXHOJIOTHYECKOU U paccyXIeHHs B XO/€ PEIICHUS 3a/1a4;
HUHTECPCC. COL[Ha.HBHOﬁ HAIpaBJICHHOCTH, - YMCHHC OIICPpUPOBATH IIOHATHUAMM:

CIOCOOHOCTH UHUITUUPOBATH,
MJIaHUPOBATh U
CaMOCTOSITEIIbHO BBITIOJIHSTh
TaKyI0 JIeSITeIbHOCTD;

- HTHTEPEC K Pa3IMIHBIM
cdepam npodeccuoHaTbHON
JeSATeTLHOCTH.

OBJaageHue
YHHBeEPCAJIbHbIMH
y4eOHBbIMH,
MO3HABATEJIbHBIMU
JIeCTBUSIMM

a) 0a30Bble JJOrHYeCKHe
JIeCTBUSA:

- CaMOCTOSTEITLHO
dbopmynupoBaTh 1
aKTyaJIM3upOBaTh MpoOIEMYy,
paccMaTpuBarth ee
BCECTOPOHHE;

- YCTaHaBIIUBaTh
CYIIIECTBEHHBIN NMPU3HAK WU

CTCIICHb 4YHClia, J'IOFapI/I(l)M qucia; YMCHHUC

BBITIOJHATh  BBIYHCIICHUE 3HAYCHWHA U
npeoOpa3oBaHus BBIpKECHUH co
CTeTICHIMHU u norapudmamu,

npeoOpa3oBaHus IpOOHO-pAIOHATBHBIX
BBIpA)KEHMUIA;

-yM€Th  ONEpPUPOBATh  IMOHATUSIMHU:
paloHasbHbIE, UppaloOHaIbHBIE,
MOKa3aTelbHbIE, CTEIIEHHBIE,
norapuMuIecKue,
TPUTOHOMETPUYECKUE YpPABHEHUA U
HEPaBEHCTBA, UX CUCTEMBI;

- yYMEHHUE OIEepUpOBaTh MOHATUSIMHU:

byHKIMSA, HempepbBHAS — (QYHKIHUA,
MIPOU3BOIHAS, nepBooOpasHas,
OTNIpENICICHHBId ~ WHTETpajl; yMEHHE
HAXOJ/IUTh MIPOU3BOTHBIC

AJIeMEHTapHbIX (GYHKIUH, HCHOIb3YS
CIIpaBOYHbBIE MaTepUalibl; UCCIEI0BATh
B MPOCTEHIINX CiIy4asX (QyHKIHUU Ha
MOHOTOHHOCTb, HaXOJUTh
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OCHOBaHWUS ISl CPAaBHEHHS,
KJaccu(UKaIus u 0000IIeHHUS,
- OTIPEICIISTh IENH
JIeATEeIIbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPUHU UX
JIOCTHKEHMUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;
- BHOCUTBH KOPPEKTHUBHI B
JeATEIbHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU
MIOCJCACTBHI ACATEIbHOCTH,

- pa3BUBATh KPEATHBHOE
MBIIUICHUE TIPH PEIICHUN
YKU3HEHHBIX TTPOOJIEM.

0) 0azoBbIE
HCCJIe0BATEILCKHE
neflcTBUA:

- BIIAJICTh HaBBIKAMU y4eOHO-
HICCIIEN0BATEILCKON U
MIPOEKTHOM €SI TENBHOCTH,
HaBBIKAMH pa3peIIeHUs
npobiewm;

- BBISIBJISITH IPUYHHHO-
CICJACTBEHHBIC CBI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pEIIeHMs, HaXOUTh
apryMEeHTHI JUJIs
JIOKa3aTeJIbCTBA CBOMX
YTBEPKICHUM, 33/1aBaTh
napameTpbl U KpUTEPUHU
peIICHNUS;

- aHAJIM3UPOBATh TIOJYICHHBIC
B XOJI€ peIICHHs 33141
pPE3yNbTaThl, KPUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NMEPEHOCUTH 3HAHUS B
MO3HABATEIILHYIO U
MPaKTUYECKYIO 00JIaCTH
JKU3HEIEITEIbHOCTH;

- YM€Th UHTETPUPOBATH 3HAHUS
U3 Pa3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIE UJICH,
npeiaraTh OpUruHaIbHBIC
MOJIXOJIBI U PEIICHUS; U
CIIOCOOHOCTB MX

HanOOJIbIINE U HANMEHBIINE 3HAYCHUS
GbyHKINH; CTPOUTH rpaduku
MHOTOWIEHOB C  HCIIOJIb30BaHUEM
amnrmapara MaTeMaTHYeCKOTo aHalN3a;
NPUMEHATh HPOU3BOIHYIO npu
pellIeHNH 3a7a4d Ha JBM)KEHUE; peraTh
NPaKTUKO-OPUEHTHPOBAHHBIE  3aa4yd
HAa HauOOJbIIME W  HAaUMEHbIIHE
3HAQUEHMs, Ha HAXOXJICHHWE IIyTH,
CKOpPOCTH M YCKOPEHHS;

-yMETh  ONEPUPOBATh  IMOHATHSIMU:
panuoHagbHast byHKIHA,
NoKaszaTenbHas (QYHKIHS, CTENeHHas
¢bynkuus, norapudmudeckas QyHKIus,
TPUTOHOMETPHYECKHE GyHKIIH,
oOparHble ()YHKIIUU; YMEHHE CTPOWTH
rpaguKy MIpHU U3Yy4EHUH TPOLECCOB H
3aBUCUMOCTEH, TIpU pEeIICHUH 3a7a4 U3
ApYrux y4eOHBIX MPEIMETOB U 3a/ad

W3 pealpHOM  KU3HH;  BBIpaXkaTh
dbopMylnaMd  3aBUCHMOCTH  MEXIY
BEJINYNHAMU;

-yMEeTh pelath TEKCTOBBIC 3aJlaud
pasHBIX THIIOB (B TOM 4YHCIE Ha
MPOLEHThI, JOMM W  4YacTH, Ha
TBYDKEHUE, pabory, CTOUMOCTh
TOBapOB W YCIYT, HAJIOTH, 3a7add M3
o0JIaCTH  yNpaBJICHUS JTUYHBIMA |
CeMEWHBIMU (PMHAHCAMH); COCTABIISTH
BBIPA)KCHUSI, ypaBHEHHS 1 HEPABEHCTBA
U HUX CHCTeMBI I YyCIOBHIO 3ajaud,
UCCIIEIOBaTh TOJYYCHHOE DPEUICHHE H
OILICHUBATH MPaBI0NOI00HOCTh
pe3yIbTaTOB;

- yMEThb ONEPUPOBATH MOHITHSIMH:
cpenHee apudMeTHYecKoe, MeIuaHa,
HauOOoJbIIee U HANMEHbIIIEE 3HAUCHUS,
pasmax, JUCIepCHs, CTaHIapTHOE
OTKJIOHEHHE  YHCJIOBOTO  HAOOpa,
YMEHHUE H3BJICKATh, HHTEPIPETUPOBAThH
uH(pOpMAIINIO, TPEACTABICHHYIO B
Ta0auIaX, Ha AuarpaMmax, rpadukax,
OTPAXKAIOLIYI0 CBOWCTBA  PEAIBbHBIX
MIPOIIECCOB M SIBIICHHIA; MPEICTABIATh
MH(OPMAIIUIO C TIOMOIIBIO TaOIUI] U

auarpamm; HCCIIEeI0BaTh
CTAaTUCTUYECKHE JIAHHBIE, B TOM YHUCJE
C MIPUMEHEHHEM rpaduyueckux

METOZOB U DJIEKTPOHHBIX CPENICTB;

- yYMETb ONEPHUPOBATH HOHITHIMM:
CIIy4alHBbI  ONBIT M  CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO




HUCIOJIL30BAHMS B
MO3HAaBAaTEJILHOU U COLIMATILHONU
MIPaKTHUKE.

COOBITHS; YMEHHUE BBIUUCIIATH
BCPOATHOCTDH C HUCIIOJIB30BAaHUEM
rpadUUecKuX METOJIOB; MPHUMEHSThH
(GOpMyIbI  CIIOKEHHUSI W YMHOXXCHUS
BEpPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
u  (QopMynbl TpH pELICHHH 3ajad,
OLICHUBATh BEPOSITHOCTH  PEaJbHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4alHBIMH
BEIMYMHAMH, yMEHHE  TMPUBOJIUTH
[IPUMEPBHI [IPOSIBIICHUS 3aKOHA
OONBIIMX dYHCEN B TPUPOAHBIX W
OGU.[CCTBGHHBIX SIBJICHUAX,

- yMeTh OIEpUPOBATh TOHATHUSIMHU:

TOYKa, npsimMas, TIJIOCKOCTh,
MPOCTPAHCTBO,  JBYTPAaHHBIA  yIoOJI,
CKpELIUBAIOIINECS MpsIMBIE,
napajuieIbHOCTh MIPSIMBIX u

IUIOCKOCTEH, YTroJl MEXIy MpsIMBIMH,
OpsAIMOM M IUIOCKOCTBIO,  MEXAY
IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH 10
TUIOCKOCTH, MEXIY NPSMBIMHU, MEXIY
IUIOCKOCTSIMH, YMEHHE MCII0JIb30BaTh
IIPU PELICHNUH 3a7a4 U3y4YeHHbIE (DaKThI
U TEOpEeMbl IUIAHUMETPUHU; YMEHHE
OLICHUBATh pa3zMepsl 00BEKTOB
OKpY’KaroIlero MUpa;

-yMeTb  ONEpPHpPOBATh  MOHATHUSIMH:
MHOT'OI'pPaHHUK, ceueHue
MHOTOTPaHHUKA, KyO,
napajiesienunes, Npu3Ma, NUpamMHna,
¢urypa u TOBEpPXHOCTh BpaIICHHS,
LWINHAP, KOHYC, 1ap, cdepa, ceueHus

¢buryps BpallleHus, IJIOCKOCTB,
Kacaromasicis  cdepsl, UAJTUHIPA,
KOHYCa, TUTIOIIAb MOBEPXHOCTHU
MTUPaMUJIBI, TIPHU3MBI, KOHYCa,
WIMHApA, TUomanb chepsl, 00beM
KyOa, MPSIMOYTOJIBHOTO
napaiesienunea, MUPAMH/IBI,

NpU3MBbI, LUIUHApPA, KOHYca, MIapa,
yMeHHUe n300pakaTb MHOTOTPAaHHUKU U
MOBEPXHOCTH BpalICHUs, UX CEUCHUS
OT pYKH, C TIOMOIIBIO YEPTEKHBIX

UHCTPYMEHTOB u 3IEKTPOHHBIX
CpPEACTB; YMEHHE pacmo3HaBaTh
CUMMETPHUIO B MPOCTPAHCTBE; YMEHHE
pacmo3Harh MIPaBUIILHBIC
MHOTOTPaHHUKU;

- yYMEeThb ONIEpUPOBATh MOHATHUSIMHU:
JBIKEHUE B TMPOCTPAHCTBE, MOJI00HbIE
burypsl B IIPOCTPAHCTBE;
UCIIOJIb30BATh OTHOIICHHE IUIONIAJICH




MMOBEPXHOCTEH M 0O0BEMOB TOJOOHBIX
¢buryp npu perieHuu 3aaad;

- YMETh BBIYHUCISATH TEOMETPHUYECKHE
BCIIMYNHBI (Z[.HI/IHa, yroJj, ImJomanb,
o0beM,  IIOMAab  TOBEPXHOCTH),
UCTONB3ysl H3Y4YeHHBIE (OpMynBl H
METOJIBI;

- YMEThb ONEPUPOBATH MOHATUAMU:
NpSIMOYTOJIbHAST CHCTEMa KOOP/IMHAT,

KOOPIUHATHI TOYKH, BEKTOD,
KOOpJMHATBl ~ BEKTOpa,  CKaJspHOE
NIPOU3BEICHNE, yromn MEXTY
BEKTOPaMH, cyMMa BEKTOPOB,
NPOU3BEJCHNE BEKTOpa Ha YHUCIIO,

HaxOJWUTh C TOMOUIBI0 H3YYEHHBIX
dbopMyn  KOOpAMHATBI  CEpPEAMHBI
OTpEe3Ka, PACCTOSHUS MEXKIY JBYMs
TOYKaMHU;

- YMETh BBIOMPATH MOAXOASIIUN METOA
JUIsl pelleHus 3a/ayd, paclo3HaBaTh

MaTeMaTHYECKHE (axThI u
MaTeMaTH4ecKue MOJIeTIH B
MIPUPOTHBIX U OO0IIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHHE

MPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX
OTKPBITUA POCCHUMCKOW M MHPOBOU
MaTeMaTUYECKON HAYKH.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
NESTEIIbHOCTh, HCXOJS
W3 LEJIN U CIO0CO00B ee
JOCTHKECHHUS,
OTIpeIeIEHHBIX
PYKOBOJTUTEIIEM.

B obJacTH AYXOBHO-
HPaBCTBEHHOI0 BOCIIUTAHUS:
- c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HaHMUS,
ATUYECKOTO MOBEACHUS;

- CHOCOOHOCTH  OLIEHHBATH
CUTyallMl0 W  TPUHUMATh
OCO3HAHHBIE pelieHus,
OPUEHTHUPYSICh Ha MOpAIbHO-
HPABCTBCHHBIE ~ HOPMBI U
LEHHOCTH;

- OCO3HaHME JMYHOTO BKJIa/a B
MOCTPOECHUE YCTONYUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIEHUE K
CBOMM pOJIUTENsIM U (WIM)
IpYTUM YJIeHaM CEMbH,
CO3JJaHMUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTUS
LIEHHOCTEN CEMENHOM JKU3HU B
COOTBETCTBUU C TPATULUIMU
HaponoB Poccun.

- yYMETb OIEPUPOBATH IOHATUIMMU:

panroHaIbHbIE, UppanroHaIbHbIE,
IIOKa3aTCJIbHBIC, CTCIICHHBIC,
orapuMuIecKue,

TPUTOHOMCTPHUYCCKUC YpaBHCHUA,

HEPaBEHCTBA U CHCTEMBI;
- yMETh ONEPUPOBATH MOHITHSIMH:
MHOTOTPaHHUK, ceueHue
MHOTOTpaHHUKA, KyoO,
napajuieNienumne/a, Mpu3Ma, MUpPaMHa,
burypa " TOBEpPXHOCTh BpaIICHHS,
WIAH]P, KOHYC, map, cgepa, CeIeHHs
buryps BpaICHHS, TUTOCKOCT,
Kacaromascss  cdepbl,  HWIMHIPA,
KOHYCa, TUTOIIAIb MTOBEPXHOCTH
MTUPAMUIBI, MIPU3MBI, KOHYcCa,
MUAJTUHIPA, TUIOmMAas cdepsl, o00beM
KyOa, IPSIMOYTOJIBHOTO
napauiesienurnena, UPaMUJIbI,
MpU3MbI, [HUIUHApPA, KOHYCa, Ilapa;
yMeHHe N300pakaTh MHOTOTPAaHHUKU U
TeJa BpalIeHUs, X CEYCHHS OT PYKH, C

OBnagenne MOMOUIBI0 YEPTEKHBIX HHCTPYMEHTOB
YHHUBepPCAJbHBIMU U DJEKTPOHHBIX  CPEICTB;  YMETb
peryJasiTUBHbIMH pacno3HaBaTh CUMMETPHUIO B




NeHCTBUSAIMU:
a) cCaMOOpPraHM3aIUA:

- CaMOCTOSITENIbHO
OCYIIECTBIISTh
MO03HABATEJIbHYIO
JESITEIbHOCTD, BBISIBIISITH
pOoOJIEMBI, CTaBUTH u
dbopMynupoBaTh COOCTBEHHBIE
3alayd B 00pa3oBaTEIbHOU
NESTENIbHOCTH W KU3HEHHBIX
CUTYalUsX;

- CaMOCTOSITEJIBHO COCTaBJIATH
MjaH pemieHus MpoOJeMbl ¢
Y4E€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U
MPEANIOYTEHU;

- JaBaTb OLIEHKY HOBBIM
CUTyaIlUsIM,  CIIOCOOCTBOBATH
(dbopMHpOBaHUIO U
MIPOSIBJICHUIO HIUPOKOH
SPYAMIIMA B PA3HBIX OOJIACTAX
3HAHUHU, MOCTOSHHO IMOBBIIIATH
CBOW  0Opa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

- HCHOJb30BaTh  IPHUEMBI
pednexcun IS OLIEHKU
CUTyalliu, BBHIOOpPA BEPHOTO
pelIeHuS;

- yMeThb OIEHUBATh DPHUCKH U
CBOEBPEMEHHO MPUHUMATH
pelIeHus M0 UX CHUKEHUIO;

B) 3MOIUOHAIbHBIH
HHTEJUIEKT,
NMPeAnoIArarm i
¢OopMHPOBAHHOCTD:

- BHYTPEHHEH MOTHUBAIUH,
BKJIIOYAIOIIEH CTPEMJICHHE K
JOCTYIKEHUIO I[N U YCIeXy,
ONTUMU3M, HWHHUIIMATUBHOCTH,
YMEHHE JICWCTBOBATh, HCXOMS
U3 CBOMX BO3MOKHOCTEI;

- DMIAaTHuH, BKJIIOYaromei
CIOCOOHOCTh MOHUMATh
HMOIIMOHAIIBHOE COCTOSIHHE
IpYTUX, YYUTBIBaTh €ro IpHu
OCYIIECTBIECHUU
KOMMYHHKAI[MH, CIHOCOOHOCTh
K COUYYBCTBHIO u
COTIEPEKUBAHUIO;
- COILIMATTLHBIX
BKJIFOUYAIOLTIX

HAaBBIKOB,
CIIOCOOHOCTH

MPOCTPAHCTBE; YMETh pacro3HaBaTh
MPaBWIbHBIE MHOTOTPAHHUKH,

- yMeTb ONEpUPOBATH MOHITHUSIMHU:
MPSIMOYTOJIbHAsE CHUCTEMA KOOpPJMHAT,

KOOpPIUHATHI TOYKH, BEKTOD,
KOOpJAMHATBl ~ BEKTOpa,  CKaJspHOE
MIPOU3BECHUE, yroi MEXy
BEKTOPAMH, CyMMa BEKTOPOB,

MIPOU3BEICHHE BEKTOpa Ha YHCIIO;
HaXOJUThb C IOMOIIBI0 M3YyYEHHBIX
dbopMynn  KOOpAWHATBl  CEPEIUHBI
OTpe3Ka, pPACCTOSIHUE MEXAY JABYMs
TOYKaMH.




BBICTPaMBaTh OTHOIICHUS C
JIPYTUMH JTIOABMH, 3a00TUTHCS,

MPOSIBIIATh HMHTEpeC u

paspemnatb KOH()INKTHI.
OK 3. AnanusupoBaTs | - OCYILECTBISATh | - YMETh ONEPUPOBATH MOHATHSIMU:
pabouyio  CHUTYyalHIo, | LIeJeHANPaBICHHBIH IIOMCK | IPSIMOYTOJIbHAs CUCTEMAa KOOpPJMHAT,
OCYLIECTBIIATh MepeHoca CpesiCTB M CIOCOOO0B | KOOPAUHATHI TOYKH, BEKTOP,
TEKYIIUA W HTOTOBBIN | IEHCTBUS B | KOOpAUHATBEL  BEKTOpa,  CKaJIAPHOE
KOHTPOJIb, OLEHKY U | Mpo(ecCHOoHANbHYIO Cpeay; MIPOU3BEJICHNE BEKTOPOB, YTOJ MEXIY
KOPPEKIIHIO - YMETb IIEPEHOCUTH 3HAHMs B | BEKTOpaMH, CyMMa BEKTOPOB,
COOCTBEHHOM ITO3HABATENIbHYIO U | IPOM3BEICHHE BEKTOpa Ha 4YHUCIO,
NESATENIbHOCTH,  HECTHU | PAKTUYECKYIO 00JacTh | HAXOOUTh C TOMOUIBIO HM3yYEHHBIX
OTBETCTBEHHOCTh 3a | )KU3HEAEATEIbHOCTH; dbopMynl  KOOpOWUHATBI  CEPEIUHBI
pe3yNIbTaThl CBOEH | - IpenaraTb HOBBIE IPOEKTHI, | OTPE3KA, PACCTOSHUE MEXIY JIBYMS
paboTHL. OLICHUBATh HJIEW C IIO3ULHH | TOUKAMH;

HOBU3HBI, OpUTrMHAaJIbHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

- JaBaThb OLICHKY HOBBIM
CUTYaIUsIM, BHOCHUT
KOPPCKTHUBBI B ACATCIILHOCTL U
OILICHHUBATh COOTBETCTBUE

pE3YyJIBTATOB LEISM. .
- OCBamBaTh OOYYAOITUMHUCS
MCKIPCAMCETHLIC TIOHATHUA U

YHUBEpCAIbHBIC y4eOHbIe
necTBus (perymnsITUBHBIE,
MO3HABaTEJbHbBIE u
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTh ux
UCTIOJIb30BaHUS B

IIO3HABaTEJIbHON U COIMaIbHON

- yMeThb BBIOMpPATh  MOJXOJSIIHA
W3YYEHHBI METOJ i  pElIeHUs
3aJ1a4u, pacno3HaBaTh
MaTeMaTHYeCKHE (bakThl u
MaTeMaTH4YECKHUE MOJIEJTH B
MPUPOTHBIX u OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, YMEHHE

IIPUBOJUTH IIPUMEPBI MATEMATHYECKUX
OTKPBITUA POCCUHCKOM U MHPOBOHI
MaTeMaTUYECKON HAYKH.

- yYMETb ONEPUPOBATH MOHITHUIMMU:

CIIy4YallHBII  OMBIT ciydaitHoe
COOBITHE, BEPOATHOCTH CIIy4allHOTO
COOBITHS, YMETb BBIYUCTISTH
BCPOATHOCTDH C HUCIIOJIB30BaHUEM
rpadUyYecKux METOJ0OB, TPUMEHSTh

MPAKTUKE,  TOTOBHOCTh K | GOPMYINBI CIIOKEHUS ¥ YMHOXXCHHUS

CaMOCTOSITEIbBHOMY BEPOATHOCTEH, KOMOMHATOPHBIE (hAKThI

MJIAHUPOBAHUIO u | QGopMynsl TpH pEHICHHH 3ajad,

OCYIIIECTBIICHUIO yueOHOM | OIlEeHHBaThb BEPOATHOCTH peaTbHBIX

NEeSTENIbHOCTH,  OpraHu3aluu | COOBITHUN, 3HAKOMCTBO CO CIy4alHBIMU

y4eOHOTO0 COTpPyJHUYECTBA C | BEIMUYMHAMH, yMEHHE  TIPUBOIUTH

nearorn4yeckKuMmu MIPUMEPHI MPOSIBIICHUS 3aKOHa

pabOTHUKAMHU U CBEPCTHUKAMHM, | OONMBIIMX YHCET B NPUPOIHBIX U

K YYacTUI0O B TIOCTPOEHUH | OOIIECTBEHHBIX SBJICHUSX.

VHIUBUYAJIBHOMN

00pa3oBaTeNbHOI TPACKTOPUU;

- OBJIQJICHHE HaBBIKaMU

y4eOHO-MCCIIeI0BATEIbCKOM,

IIPOEKTHOM M COLUAIbHOU

JIESITENIbHOCTH.
OK 4. OcymectBuats | OBJiagenune - yYMETb OIEPUPOBATH IOHATHUAMU:
NOUCK  HMH(pOpPMAIH, | YHUBEPCAIbHBIMHA cpenHee apudMeTHUeCKoe, MeauaHa,
HE00XO0IUMOI JUISl | KOMMYHUKATHBHBIMHU HauOoJbIllIee U HAaMEHbIlIee 3HAUYEHUS,
3¢ heKTUBHOTO AeHCTBUSIMU: pa3max, JHMCIepcusi, CTaHJIApPTHOE
BBIIIOJIHEHUS a) o0ueHme: OTKJIOHEHHE  YHCJIOBOTO  Habopa;
pohecCHOHATBHBIX - OCYIIECTBIISITh | YMEHUE W3BJIEKATh, MHTEPIPETUPOBATH
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3a1ad.

KOMMYHHKAIHH
cdepax KU3HY;
- pacrio3HaBaTh HeBepOaIbHBIC
CpeICTBA OOINEHUs, MMOHUMATh
3HAYCHUE COIUALHBIX 3HAKOB,
pacro3HaBaTh  MPEIIOCHUIKH
KOH(QIMKTHBIX ~ CHUTyallUd W
CMSr4aTh KOH(IUKTHL;

- pa3BepHYTO W  JIOTHYHO
U3JIarath CBOIO TOUKY 3PEHHUS C
UCTIONI30BAHUEM  SI3BIKOBBIX
CPEICTB.

BO BCEX

UHQOPMAIMIO, TPEJCTABICHHYIO B
TabIuIax, Ha JUarpaMMax, rpadukax,
OTPaXKalOIIyl0 CBOWCTBAa  peabHBIX
MPOIIECCOB M SBJICHMIA; MPEICTABIATD
nH(pOpMAIIUIO C TOMOIIBIO TAOIHUI] U

JMarpamm; UCCIIE/I0BATh
CTaTHCTHYECKHE JaHHBIC, B TOM YHCIIE
C IIPUMEHEHUEM rpadu4ecKux

METOZOB U DJIEKTPOHHBIX CPENCTB;
- yYMETb OIEpPUPOBATH IIOHATHUIMMU:

TOYKa, npsimas, IJIOCKOCTB,
IIPOCTPAHCTBO,  JBYTPAHHBIA  YIOJI,
CKPEIIHBAIOIINECS psIMBIE,
[apaJuIeIbHOCTh IIPSIMBIX 51

IIJIOCKOCTEM, yroyl MEXAy MpsSMbIMU,
MPSIMOM U TIIIOCKOCTBIO, MIIOCKOCTSIMU,
paccTositHuE OT TOYKH JI0 IUIOCKOCTH,
MEXIY PSIMBIMH, MEXIY
IJIOCKOCTSIMU; YMEThb  HUCIOJIb30BaTh
IIPY pEelIeHNH 3a]1a4 U3y4eHHbIE (haKThI
U TEOpPEMBbl IUIAHUMETPHUH; YMEHHUE
OLICHUBATh pa3zMepsbl 00BEKTOB
OKPY’KaIOIIIEro MUpa.

OK 5. Hcnonb3oBaTh
nH(pOpMaIMOHHO-
KOMMYHHKAI[HOHHbBIE
TEXHOJIOTUU B
npodecCHOHATBLHOM
NeSITeTTHHOCTH.

B oOmactu 1meHHOCTH M
HAYYHOTI'0 MO3HAHMSL:

- c(hOpMHUPOBAHHOCTh
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BurTHs

YPOBHIO
HayKu u
0011eCTBEHHOM MPaKTHKH,
OCHOBaHHOTO  Ha  JMaJIOTe
KYJIbTyp,  CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MecTa B
MOJIMKYJIETYPHOM MHUPE;

- COBEPILEHCTBOBAHUE
SI3BIKOBOM M YHATATENbCKOU
KYJIbTYpbI KaK cpeacTsa
B3aMMOJCHCTBHA MEXITY
JIOJIbMH U TTO3HAHMS MUPA;

- OCO3HaHUE LIEHHOCTHU
Hay4YHOU JIeSITEILHOCTH,
TOTOBHOCTD OCYIIECTBIISITh
IIPOEKTHYIO u
HCCJIEI0BATENIbCKYIO
JIeATEIbHOCTh HWHJUBUAYaJIbHO
U B IpyImIe.

Osaaagenue
YHHBEPCAJbHbIMHI Y4eOHBIMH
MO3HABATEJIbHBIMU
JAefiCTBUSIMHU:

B) pabora ¢ ungopmanueii:

- yMEeThb ONIEpUPOBATh MOHATHUSIMHU:
panmoHanbHasi, HOKa3aTebHasl,
CTETICHHAs, JorapupmMuyuecKas,
TPUTOHOMETPHYECKHE U  0OpaTHBIE
byHKINN; CTPOUTH rpaduKu
M3y4CHHBIX (YHKIHUH, HCIOIb30BATH
rpadMKu TpU HW3YYEHUH TPOILIECCOB H
3aBUCHMOCTEH, TIPH PEIICHUHN 3a/1a4 W3
APYrUX Y4eOHBIX TMPEIMETOB U U3

peanbHOI JKW3HU, BBIpaXaTh
dbopMylnaMd  3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU;

- YMEHHUE ONEPUPOBATH MOHITHIMU:
JBUKEHHE B POCTPAHCTBE, TIOI0OOHBIE
(burypsl B IpOCTpPaHCTBE;
MCIOJIb30BaTh OTHOIICHUE TUIOMIA e
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaad;

- yYMETb OIEpPUPOBATH IIOHATHUSIMMU:

byHKIMSA, HempepbiBHAS — (DYHKIHUA,
MIPOU3BOTHAS, nepBooOpasHasi,
ONIpENICICHHBI ~ HMHTETpall;  yMETb
HAXOJ/IUTh MIPOU3BOTHBIC

AJNIEMEHTapHbIX (GYHKIUH, HCIOIb3YS
CIIpaBOYHBIE MaTepUalibl; UCCIEI0BATh
B MPOCTEHIIMX CiIydasXx (YHKIUU Ha
MOHOTOHHOCTh, HAXOJUTh HanOOJIbIIIee
W HauMeHbIIME 3HaueHUs (QYHKIU;
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- BIIAJICTh HaBbIKAMHU
NoJy4deHuss HHpOpMaluu U3
UCTOYHUKOB Ppa3HBIX THIIOB,

CaMOCTOATCIIbHO
OCYIICCTBJIATE IIOMCK, aHAJIN3,
CHUCTCEMATU3alluIO u

MHTEpIIpeTalui0 UHPOpMaAIUU
pa3MyHBIX BUAOB U (HopM

NPEJICTaBIICHHUS;
- co3maBaTb  TEKCTHI B
Pa3IUYHBIX dbopmarax c
y4eToM HA3HAYCHHS
uHpopmaruu u LEJIEBOM
ayJIUTOPUH, BEIOMpas
OTNITUMATHHYIO bopmy
MPEICTaBICHHUS u
BU3YaJTU3aIH;

- OIIGHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ WH(OpMAIINH,

€€ COOTBETCTBUEC IIPaBOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaAM;

CTpOUTh TpaUKd MHOTOWIECHOB C
UCTIOJIb30BAHUEM armapara
MaTeMaTHIECKOTO aHaJM3a;
MIPUMEHSATh POU3BOTHYIO npu
pelleHUH 3aJa4 Ha JBUKCHUE, PeIiaTh
MPAaKTUKO-OPUEHTHPOBAHHBIE  33/1a4H
Ha HauwOoypllee W  HAaWMCHBIIHE
3HA4YEeHUs, Ha HaXOXIEHHE TYyTH,
CKOpPOCTH M YCKOPCHHS;

- yYMEeThb ONEpUPOBATh MOHATHUSIMHU:
JBIDKEHUE B TIPOCTPAHCTBE, IMOJI0OHBIC
burypsl B IIPOCTPAHCTBE,
WCTIOJIb30BaTh OTHOIICHHUE IIIONIAICH
MOBEPXHOCTEH U OOBEMOB MOIAOOHBIX
(buryp npu pemeHnu 3a1ag;

- YMETb BBIYUCISATH TE€OMETPUYECKHE
BEJIMYUHBI (JUIMHA, YTOJI, TIOMIAIb,
00beM, IIIOIIa/lb TOBEPXHOCTH),
UCTIOJB3Ys U3y4eHHBIE (POPMYIIBI U
METOJIBI.

- WUCIOJB30BaTh  CpEJACTBA

UH(POPMALIMOHHBIX u

KOMMYHHUKAIIMOHHBIX

TEXHOJIOTU B peleHun

KOTHUTHUBHBIX,

KOMMYHUKaTHBHBIX u

OpPraHM3alMOHHBIX  3a7a4  C

co0uroIeHeM TpeGoBaHUI

SPrOHOMHKH, TEXHUKH

0e30IacHOCTH, TUTHUCHEI,

pecypcocOepekeHusl,

NPaBOBBIX M JTHYECKHX HOPM,

HOPM nH(pOpMaAITMOHHOM

0e30I1acHOCTH;

- BIIAJIETh HaBBIKAMH

pacrio3HaHusi W 3alIHUTHI

nHpopmanuu,

UH(POPMALIMOHHOM

0€30MacHOCTH JTUYHOCTH.
OK 6. Pa6orate B | ['0TOBHOCTH K |- YMETh ONEpUPOBaTh MOHATHUSIMH:
KOMaHze,  QQEKTHBHO | caMOpa3BUTHIO, CAy4aliHBIA ~ ONBIT W CIIy4aliHOE
00IIaThCs € KOJUIEraMH, | canmoCTOSTEIbHOCTH M | COOBITHE, BEPOSATHOCTH CIIY4alHOTO
PYKOBOACTBOM, CaMOOIpe/IeeHHUIO: CoObITHS, yMeTh BBIUMCIIATE
ITHCHTAMH. - OBJIaJICHUE HaBBIKAMH | BEPOSITHOCTh ~ C  HUCIIOJIb30BAHUEM

y4eOHO-HCCIIe0BATEIbCKOM, rpagUYeCKUX  METOJIOB, TPUMEHSThH

IIPOCKTHOM MU COLUAIBbHOU
JESTEIIBHOCTH;

OBanagenne
YHHBepCaJbHBIMHU
KOMMYHHKATHBHBIMH

NeHCTBUSIMU:

GOpMyIbI  CIIOKEHHUS W YMHOXXCHUS
BEpPOSITHOCTEH, KOMOMHATOPHBIE (haKThI
u  QopMynbl TpH pELIeHUH 3ajad,
OLICHUBATh BEPOSITHOCTH  PEaJbHBIX
COOBITHI, 3HAKOMCTBO CO CITy4alHBIMH
BEIMYMHAMH, yMEHHE  TPUBOJUTH
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0) COBMeCTHaf
AesITeJIbHOCTD:

- TIOHMMaTh W HCIOJIb30BATH
MPEUMYIIECTBA KOMAaHIHOM U
WHAUBUAYAIbHON paboOThI;

- IPUHUMATBH 1IeJIM COBMECTHOM
JIeATEIBbHOCTH,
OpraHU30BBIBATh u
KOOPJMHHUPOBATh ACUCTBUSA IO
€€ JIOCTHXKEHHIO: COCTaBIIATH
IJIaH JIEMCTBUM, pacnpeacsisiTh
pos C  y4eTOM  MHEHUH
YYaCTHUKOB, o0cyxaaTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH u
BBITIOJIHATH paboTy B YCIOBHUAX
peagbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIATh MO3UTUBHOE
CTpPaTernyecKoe IOBEJCHUE B
Ppa3IMYHBIX CUTYaIUsX,
HNPOSIBJIATE  TBOPYECTBO U
BOOOpaKeHUeE, OBITH
WHULAATHBHBIM.

OBaanenue
YHHMBEPCAJIbHBIMH
peryJsiTuBHbIMH
NeHCTBUSAIMU:

r) NPUHATH ce0s W APYrux
JIONEH:

- TNpUHUMATh MOTHUBBI U
apryMeHThl APYTUX JIOJel mu
aHaJIn3e pE3yIbTaTOB
NEeSTEIbHOCTH;

- MpU3HABAaTh CBOE TIPaBO U
MpaBo Jpyrux JIOAeH Ha
OIINOKH;

- pa3BuUBaTh  CIIOCOOHOCTH
MOHMMATh MHP C MO3UIUU

JPYroro 4eoBeKa.

IIPUMEPHI IPOSIBIICHUS 3aKOHa
OONBIIMX 4YHCEI B TPUPOAHBIX H
OOIIECTBEHHBIX SIBICHUSX;

- yMeThb OIEpUPOBATh MOHATHUSIMHU:
CTENIEHb 4YMCJA, JIOTapu(pM YHUCIA;
YMEHUE  BBINOJHATH  BBIYHCIICHUE
3HAYCHHI " npeoOpa3oBaHUs
BBIPAKCHUI Cco CTEIICHSIMH U
norapudmamu, npeoOpa3oBaHUs
JIpOOHO-palMOHATLHBIX BBIPAKCHHUIA,

- YMEHHE ONEepUpOBaTh IOHATUSIMHU:
panuoHagbHast byHKIHA,
noka3aTenbHass (YHKIMs, CTEleHHas
¢bynkuus, norapudmudeckas QyHKIus,

TPUTOHOMETPHUYECKHUE byHKIINH,
oOparHble ()YHKIIUU; YMEHHE CTPOWTH
rpaduku H3YyYEHHBIX byHKIHH,

UCIOJIb30BaTh TpapUKu NPU U3YUECHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IIpHU
peleHnH 3a7ad U3 JIPYTUX y4eOHBIX
IIPEeAMETOB M 3a1ad M3 pPEalbHOU
KHU3HU; BBIPAXKATh bopmynamu
3aBUCUMOCTH MEXIY BEIINYNHAMU;

K 1.4 OcyuiecTBiasTh
U OLICHMBATH
MEXaHU3UPOBAHHBIN U
ABTOMAaTU3UPOBAHHBIN
nporiecc 00paboTkH
IIOYTOBBIX
OTIIPABJICHU.

- YMETh U3BJIEKATh, HHTEPIPETUPOBATD
UHQOpMAIMIO, TPEJCTABICHHYIO B
TabMuIax, Ha JUarpaMMax, rpadukax,
OTPaXKalOIIyl0 CBOWCTBAa  pealbHBIX
MPOIIECCOB M SBJICHMIA; MPEICTABIATD
nH(pOpMAIIUIO C TOMOIIBIO TAOIUI] U

JMarpamm; HCCIIE/I0BATh
CTaTHCTHYECKHE JaHHBIC, B TOM YHCIIE
C IIPUMEHEHUEM rpadu4ecKux

MCTOHOB U SJICKTPOHHBIX CPCIACTB;
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I[IK 3.2 Oka3bBath
MOYTOBO-0aHKOBCKHE
yCIIyTH (BKIaEL,
0aHKOBCKHE KapThl,
NOTpeOUTENbCKIE u
9KCIPECC-KPEAUTHI) u
OLICHUBATh UX

- yMeThb BBIOMpaTh  TMOAXOIAIIUI
W3y4YEHHBI METOJ Uil  pelIeHUs

3a7aqd, pacno3HaBaTh
MaTeMaTH4ECKHE (axTbI u
MaTeMaTH4ecKue MOJIeTIH B
MIPUPOIHBIX U OO0IIIECTBEHHBIX

SBJICHUSX, B HCKYCCTBE, YMEHHE
MPUBOAUTH IPUMEPHI MAaTEMAaTUUYECKUX
OTKPBITUA POCCHUMCKOW W MHPOBOU
MaTeMaTUYECKON HAYKH.

I[IK 4.1 PabGorare Ha

HpOrpaMMHOM
000pyI0BaHUH,
YCTAaHOBJICHHOM B
MYHKTE KOJJIEKTUBHOTO
nocryna (ITK/I)

- yMeThb OIEpUpPOBaTh IOHATUSIMMU:
CIIy4alHBbI  ONBIT M  CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO
COOBITHS, YMETb BBIYHCIIATH
BEPOSITHOCTH ~ C  HCIIOJIb30BaHUEM
rpadMuecKux METOJO0B, MPUMEHSThH
GopMysBl CIIOKEHUS U YMHOXCHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (HAKTHI
u  (QopMysnbl IpH pELIEHHH 3a7ad,
OLICHMBATh BEPOSITHOCTU  PEAIbHBIX
COOBITHH, 3HAKOMCTBO CO CIIYYailHBIMH
BEJIMYMHAMH, YMEHHME  IPHUBOJIUTH
IIPUMEPHI IPOSIBIICHUS 3aKOHa
OONBIIMX dYHCEN B TPUPOAHBIX H
OOIIIECTBEHHBIX SIBJICHUSX;
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHOM JJUCHUILJIAHBI

2.1 O0beM 0011e00pa30BaTeIbHON AMCUMILIMHBI M BUAbI Y4eOHO# padoThl

Buj y4yeOHoii padoThI O0beM yacoB
O0bem 00pa3zoBaTeJIbHOM MPOrPaMMbI IM CITATIIMHbI 362
OcHOBHOE coep:KaHue 332
B TOM YHCIJIE:
TEOPETUYECKUE 3aAHIATUS 149
183

MMPAKTUUICCKHUC 3aHATHA

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE 30

B TOM YHCIJIC:

TEOPETUUECKUE 3aHATHS 13

MPAKTUYECKUE 3aHATUS 17

IIpoMe:xxyTO4YHAas aTTecTanus B GopMe JK3aMeHa
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2.2. TemaTH4yecKMi MJIAH U COJEPKAHME TUCUHUIIIMHBI

dopmMupyembie 001IHe

HanmenoBanmue Conepsxanne yueOHOT0 MaTepraia (OCHOBHOE M TIPO(hecCHOHATBLHO- O6Bem
pa3zeNnoB U TeEM OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHATHUS 4acoB M IpOdeCCHOHANLHbIE
KOMITIETEHIINH
1 2 3 4
1 cemecTp
Pasznea 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHO IIKOJIbI 12 (2/2)
Tema 1.1 Lenu u Coaepxanue yueOHOro MaTepuaJa:
3aJjaud MaTeMaTUKU [lenu u 3amauuM W3y4eHHs] MaTEMaTUKU MPH OCBOCHHMM clieluanbHOCTH. ba3oBbie
IIPY OCBOCHHUH 3HAHUST W YMEHHUS [0 MaTeMaTHKe B Mpo(ecCHOHATLHON U TOBCEIHEBHOM
CHEIUAIBHOCTH. JIeSITETLHOCTH. 2 OK 1,0K 2, OK 3,
Yucaa ¥ BEIYHUCICHHUS. JleficTBUS HAZl TIOJIOKUTEIBHBIMU M OTPUILIATEIHHBIMU YHCIAMU, OOBIKHOBEHHBIMH OK 4, 0K 5,0K 6
Bripaxkenus u U JECSITUYHBIMU JpoOsiMHU. JleHcTBUS cO cTeneHsMHU, (HOPMYIbI COKPAIIEHHOTO
npeoOpa3oBaHuUs YMHOXKEHHUSI.
IpakTuyeckoe 3anaTue Ne 1. Apudmerndeckue ACHCTBUS HAJl YHCIIAMH 2
Tema 1.2 I'eomempusi na | Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedoHozo mamepuana: TIK 1.4 TIK 3.2
naoCcKoCmu Buowvl nnockux ¢ueyp u ux niowaos. Ilpakmuxo-opuenmupoganuvie 3a0ayu 8 1 HI( 41 -
Kypce 2eomMempuu Ha Ni0CKOCmu
Tema 1.3 YpaBHenus u Coaepxanue yueOHOro MaTepuaJa:
HepaBeHcTBa. CHUCTEeMBI JluneiiHble, KBaJpaTHbIE, APOOHO-paIlOHAJbHBIE YpPaBHEHHS M HEPAaBEHCTBA. 1 OK 1. OK 2. OK 3
YpaBHEHUU U CriocoObl  pemieHusi CHCTEM JIMHEHHBIX ypaBHeHHH. CHCTEeMBl JHMHEHHBIX ’ ) ’
HEPaBEHCTB HEPaBEHCTB OK 4, 0K'5, 0K 6
IIpakTnyeckoe 3ansaTue Ne 2. YpaBHeHUs U HepaBeHCTBA. CUCTEMbl YpaBHEHUM. 3
Tema 1.4 Ilpoyenmnvie | Ilpogheccuonanvno-opuenmuposannoe cooeprycanue yueoHoz0 mamepuana: OK 1. OK 2. OK 3
8bIYUCTEHUS 6 | Ilpocmuie u cnodcHvle npoyeHmsl, pasuvie cnocoowl ux eviuucienus. Illpoyenmuule 1 OK 4’ OK 5’ OK 6’
npogheccuoHanbHbIX BbIYUCTICHUS 8 NPODECCUOHATLHBIX 3A0A4aAX HK} 4 HI’{ 32
3a0a4ax Ilpakmuueckoe 3anamue Ne 3. [Ipoyenmmuovie 8vluucienus 8 npopheccuoHaIbHBIX 5 IYK 4] o
3a0ayax ’
Paszgea 2. OcHoBbI TpUTrOHOMeTpHHU. TpUroHoMmeTpuyeckue GyHKIUU 48 (1/2)
Tema 2.1. Conepxanue y4eOHOro MarepuaJa: OK 1. OK 2. OK 3
Tpuronomerpuueckue Paguannas Mepa yria. IIoBopoT TOuku BOKpYr Hadajna koopauHaT. OnpeneneHue 2 OK 4’ OK 5’ OK 6,
GyHKIMN CHUHYCa, KOCHHYCa, TAHT€HCAa U KOTAHreHca. 3HAKU CHHYCa, KOCUHYCa, TAaHT€HCa U ’ ’
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MPOU3BOJIBHOTO YTJIA.
Paagnannas u rpagycHas
Mepa yria

KOTaHT'€HCa 110 YCTBEPTAM. 3aBUCHUMOCTh MCXKAY CHMHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJHOI'O U TOI'O KC yTJIa.

IIpakTnueckoe 3ansitue Ne 4. PannraHHbIil METOA U3MEPEHUsI YITIOB BpallleHUs U
CBSI3b C IPAJlyCHON MEpOH.

Tema 2.2 Coaepxkanue yueOHOro MaTepuaJa: OK 1,0K2,0K 3,
OcHOBHBIE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCHHYC, TAHTEHC U KOTAHTEHC YIIIOB OK 4,0K 5,0K 6
TPUTOHOMETPUYECKHUE u — a. DopMyIbl IPUBEICHUS.

ToXKIeCTBA. POPMYIIBI IIpakTuyeckoe 3anaTue Ne S. OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA.

MIPUBEICHUS.

Tema 2.3 Copep:xxanue y4eO0HOro MmarepuaJa: OK 1, 0K 2, OK 3,

Cunyc, KocuHyc,
TaHT€HC CYyMMBI U
pa3sHOCTHU ABYX YIJIOB.

Cymma u pasHocTh cuHycoB. Cymma M pa3HOCTh KocuHycoB. [IpeoOpazoBanue
CyMMBI TPUTOHOMETPUYECKUX (YHKIUN B TNPOU3BEACHHE M TPOU3BEIACHHS B
cymMMmy. BrIpaxkeHne TpUTrOHOMETpUYECKHX (DYHKIMH yepe3 TaHT€HC MOJOBUHHOTO
aprymenTa. [IpeoOpa3zoBaHne MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHUH.

IpakTuueckoe 3ansaTHe Ne 6. DopmMyIibl CI0XKEHUSI.

IIpakTuyeckoe 3ansitue Ne 7. IIpeoOpa3oBaHue CYMMBI TPUTOHOMETPHUUYECKUX
(GyHKIUH B TpOU3BEICHHE.

IIpakTnueckoe 3aHsITHE Ne 8. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX (DYHKLIUN B CYMMY.

IMPONU3BCACHUA

OK 4,0K 5,0K 6

Tema 2.4

CHUHYC ¥ KOCHHYC
JIBOMHOTO yria.
DopmyJibl TOJTOBUHHOTO

yria.

Conep:xxaHue y4eOHOT0 MaTepHaJia:

CuHYC U KOCHMHYC JBOWHOro yriia. @opmyiibl MOJOBUHHOTO yria. BeipaxkeHue
TPUTOHOMETPHUUYECKUX (DYHKIMH Yepe3 TAHTE€HC MOJOBUHHOTO apryMeHTa.

IpakTnyeckoe 3ansitue Ne 9. ©opmyIibl yABOECHHUS

OOK1,0K2,0K3,
OK 4,0K 5,0K 6

Tema 2.5

DyHKINH, UX CBOWCTBA.
CrocoOs! 3amanus
GyHKINH.
Tpuronomerpuyeckue
¢GyHKLIMH, UX CBOICTBA U
rpadukH.

Copep:xxanue y4e0HOro marepuaJja

OO6nacTp onpeneneHUss U MHOKECTBO 3HaYeHUH (PyHKIMHU. YeTHOCTh, HEYETHOCTD,
nepuoandHocTh PpyHkiui. CrocoObl 3amanus Gyukuii. OOGIacTh ONpeaAcieHus U
MHOXECTBO 3HAUEHUI TPUTOHOMETpUYECKUX (yHKIHMH. YeTHOCTh, HEYETHOCTb,
MEePUOIUYHOCTh TPUTOHOMETpUYECKUX (GyHKIMNA. CBoMicTBa U Tpaduku GyHKIHNA Y
=cosX,y=Sinx,y =1gx,y = clgXx.

IIpakTuyeckoe 3anusitue Ne 10. HenpepreiBHble m mepuoanueckue (QyHKIUH.
CaolicTBa U rpadKu CHHYCa, KOCHHYCA, TAHT€HCA U KOTaHTeHCa.

OK1,0K2,0K3,
OK 4,0K 5,0K 6

Tema 2.6

Copep:xxanue y4e0HOro marepuaja

OK1,0K2,0K3,
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[IpeoOpazoBanue Cxarne W pacTsDkeHHME  rpadKOB  TPUTOHOMETPHUYECKUX  (DYHKITHH. 2 OK 4,0K 5,0K 6
rpaduKoB [IpeobpazoBanue rpaMKOB TPUTOHOMETPUYECKHUX (PYHKIUH.
TPUTOHOMETPUIECKUX IIpakTnyeckoe 3auatue Ne 11. [IpeobpazoBanue rpa)ukoB TPUTOHOMETPUYECKUX 3
G yHKIHIA. byHKIMIA.
Tema 2.7 Ilpogheccuonanvro-opuenmuposannoe cooepicanue yuedono2o mamepuaia: J OK 1, 0K 2, OK 3,
Onucanue Ilocmpoenue u umenue epaghurxos ynkyuil. OK 4,0K 5,0K 6
NpoOU3600CMEEHHbIX Ipakmuueckoe 3anamue Ne 12. [Ipumepol 3a6ucumocmeri Mexcoy nepemeHHbLMU 6 1 IIK 1.4, IIK 3.2,
npoyeccos ¢ nomMowwio | peanvuvix npoyeccax. Ilocmpoenue u umenue 2paghuxos pynxyuil. IIK 4.1
epaguxos Gynkyuii Ilpakmuueckoe 3anamue Ne 13. Hcnonv3zosanue c8oticme mpuecoHoOMempuyeckux 1

GynKyuil 6 npogheccuonanbHvIX 3a0a4ax
Tema 2.8 ConepxxaHue y4eOHOro Marepuasa ) OK 1, 0K 2, OK 3,
Ob6patHsble OO6patHble Tpuronomerpuyeckue GyHkiuu. Mx cBoicTBa u rpaduku. OK 4,0K 5,0K 6
TPUTOHOMETPUUYECKHUE IIpakTuyeckoe 3ausitue Ne 14. OOpaTHble TPUTOHOMETPUYECKHE (YHKIIUA U UX 2
byHKIIUU rpaduxu.
Tema 2.9 Copep:xxanue y4e0HOro marepuaJja OK 1, 0K 2, OK 3,
Tpuronomerpuueckue VYpaBHeHHe cOs X = a. YpaBHEHHE Sill X = a. YpaBHeHHE tg X = a, ctg X = a. OK 4,0K 5,0K 6
YpaBHEHHS. Cucremsl | Pemenne TpUTOHOMETPHUYECKUX YPaBHEHH OCHOBHBIX THIIOB: MPOCTEHIIIHE
TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKHE YPABHEHUS, CBOJMINIMECS K KBAJPaTHBIM, pellacMble 2
yYpaBHEHUH. paziokeHueM Ha MHO>KUTEIH, OJIHOPOJHBIE. [Tpeobpa3zoBanue

TPUTOHOMETPUUYECKUX BbIpakeHUH. CHCTEMbI MPOCTEHIINX TPUTOHOMETPUUECKUX

ypaBHEHUU

IIpakTyeckoe 3ansaTue Ne 15. TpuroHoMeTpuyeckue ypaBHEHUs 4
Tema 2.10 Copep:xxanue y4e0HOro MmarepuaJja OK 1, 0K 2, OK 3,
Tpuronomerpuueckue [Ipocreiimue TPUTOHOMETPUUECKHE HEPABEHCTBA. Pemenue ) OK 4,0K 5,0K 6
HEPaBEHCTBA TPUTOHOMETPUYECKUX YpPaBHEHHUI U HEPABEHCTB, B TOM YHCIIE€ C MCIOIb30BAaHUEM

CBOWCTB (yHKIUH

IIpakTnyeckoe 3ansaTHe Ne 16. TpuroHomMeTpUyecKue HEPaBEHCTBA 2
Pasznea 3. [IpousBoanasi QyHKIumu, ee npuMeHeHHe 42 (2/2)
Tema 3.1 Copep:xxanue yqeﬁnorov MaTepuaJa: _ OK 1. OK 2. OK 3

. | Onpenenenre YMCIOBOW MOCIEAOBATEIIBHOCTH U CIOCOOBI ee 3amanus. CBoiCTBa ’ ’ ’

[TonaTtue mnPOU3BOIHOM. N OK 4, 0K 5,0K 6
DopMmynsl ¥ mpasuna YHCIIOBBIX MoOcienoBarenbHocTeld. Omnpenenenue TIpefienia. 10CIIe/I0BATEbHOCTH. 2 TIK 1.4, TIK 3.2,

Breruncnenne — mpenenoB  mocnenoBarenbHocTed.  [Ipemen QyHkumu - Ha
Qg epeHIpoBaHus. IIK 4.1

6eckoneunoctu. [Ipenen pynknuu B Touke. Ilpupamienue aprymenra. [Ipuparienue
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byakumuu. 3agadd, TPUBOAAIINE K TOHATHIO Tpou3BogHOW. OmpenencHue
IPOU3BOJHON. AJITOPUTM OTBICKaHHS IPOU3BOIHOM.

IIpakTnyeckoe 3ansitue Ne 17. YucnoBas mnocnenoBatenbHOCTh. [lpenen
IIOCJIE0BATENBHOCTH.

Tema 3.2 IIponsBoaHbie
CYMMBI, Pa3HOCTH,
IIPOU3BENIEHUS, YACTHOTO

Conep:kaHue y4eOHOT0 MaTepHaJia:

ITpaBuna muddepennupoanus. Dopmynsl AudGepeHIpoBaHUs.

IIpakTuueckoe 3ansaTue Ne 18. [1pasuna u popmynsl nuddepeHrpoBaHusl.

OK 1,0K2,0K 3,
OK 4,0K 5,0K 6

Tema 3.3

[IpounsBoaHbIe
TPUTOHOMETPHUUYECKHX
¢ynkuunit. IlpousBoaHas
CIIOKHOH (hYHKIIHH.

Copep:xxanue y4e0OHOIro MmarepuaJa:

Onpenenenue cnoxnoit Gpynkuu. [IponsBoanas cnoxnoit Gpynkuu. [IpouszBoanas
TPUTOHOMETPHYECKUX (DYHKIIHIL.

IIpakTuyeckoe 3ansaTue Ne 19. [IpousBoanas cinoxuoit pynkmuu. [IponsBomHbie
TPUTOHOMETPUUYECKUX (DYHKIUH.

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07

Tema 3.4 Copep:xxanue y4e0HOro MmarepuaJja OK 1, 0K 2, OK 3,
[lonsTtue 0 | Ilonsatue HenpepbiBHOW (yHKUIMU. CBoiicTBa HempepbBHOH (yHKIMH. CBS3b OK 4,0K 5,0K 6
HENPEPHIBHOCTU MEXly HeMpephIBHOCTHIO U U depeHIpyeMocThio (YHKIIUU B TOYKE. AJIITOPUTM
GyHKIHH. Merton | pemieHus HEPaBEHCTB METOJIOM HHTEPBAJIOB
MHTEPBAJIOB
Tema 3.5 Coaepixkanue yueOHOro MaTepuajia OK 1,0K2,0K 3,
['eomeTpuyeckuii n | ['eomeTpuyeckuii CMbICT NPOU3BOAHOW (QYHKIMH — YIJIOBOM KO3 ULIHEHT OK 4,0K 5,0K 6
duznueckuit CMBICII | KacaTeIbHOU K Tpaduky (yHKIHMU B TOYKe. YpaBHEHHE KacaTeIbHOW K rpaduky
MIPOU3BOTHOM. GbyHKIIMU. AJTOPUTM COCTaBJICHHS YpaBHEHMsI KacaTelbHOW K rpaduky (yHKIUN

y=x).

IIpakTnueckoe 3ansitue Ne 20. ['eomeTpuyeckuid CMBICT MPOU3BOIHOM.

YpaBHeHUE KacaTeJIbHOM B 00IIEM BHUJIE.
Tema 3.6 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue yuedH020 mamepuana: OK 1, 0K 2, OK 3,
Quzuueckuil cemolen | Quzuueckuti (MeXaHudecKuii) CMulCl NPOU3BOOHOU — MCHOBEHHASI CKOPOCMb 6 OK 4,0K 5,0K 6
np0u360()H01/7 MOMEHM 8peMeru tryv= S'(t) IIK ].4, IIK 3.2,
npogheccuonanbHvlx 1IK 4.1

3a0avax

Ilpakmuueckoe 3anamue Ne 21. Qusuueckuii (MexaHuweckuii) CmbiCl
NPOU3BOOHOU.

Tema 3.7
MOHOTOHHOCTD
byakuun. Toukn
KCTpEMyMa.

Copep:xxanue y4e0HOro marepuaJja

Bospactanne u yObIBaHWe (YHKIHMH, COOTBETCTBHUE BO3pacTaHUs U YOBIBAaHUS
GyHKIMM 3HaKy Mpou3BOoAHOW. [loHsATHE MPOM3BOMHON BBICIIETO MOPSAKA,
COOTBETCTBHUE 3HAKA BTOPOU MPOU3BOJHON BBIMYKIOCTU (BOTHYTOCTH) (DYHKIIMH Ha

OK 01, OK 02, OK 03,
OK 04,0K 05,
OK 06, OK 07
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oTpe3ke. 3ajauyd Ha MaKCHMyM M MHHUMYM. [IOHSTHE acHMIITOTHI, CITOCOOBI MX
oTpeneNieHusl. AJTOPUTM HUCCleoBaHMus (DYHKIMM U TOCTPOEHHUsS ee rpaduka c
MTOMOIIBIO TPON3BOAHON. J[pOoOHO - NMuHEHAsT QyHKIINS.

Tema 3.8 Copep:xxaHue y4eOHOro MmaTepuaJja ) OK 1, 0K 2, OK 3,
Hccnenosanune ¢ynkiuii | MccnenoBanue QyHKIMHA HA MOHOTOHHOCTh M TIOCTPOCHHE TPadhHKOB OK 4,0K 5,0K 6
u noctpoenue rpadgukos. | [Ipakruyeckoe 3amsitme Ne 22. Hccnenosanume (YHKIUM € IIOMOLIBIO 6

POM3BOJIHON U MOCTPOEHUE IPa(hUKOB.
Tema 3.9 Copep:xxanue y4e0HOro MmarepuaJja OK 1, 0K 2, OK 3,
Han6Gonsiee U | HaxoxeHne HauOONBIIET0O M HAUMEHBIIETO 3HAYCHUS (QYHKIMH, TOCTPOSCHUE 2 OK 4,0K 5,0K 6
HauMEHbIIee  3HaYeHus | rpad)MKOB MHOTOYJIEHOB C MCIOJB30BaHUEM anlapaTa MaTeMaTHYeCcKoro aHajau3a.
byHKIMM IIpakTuueckoe 3ansaTue Ne 23. HaxoxaeHue HauOOJBIIEro, HAWUMEHBIIETO 4

3HAYCHUSI ¥ SKCTPEMAJIbHBIX 3HAYCHUHN ()YHKIIHA.
Tema 3.10 Haxoorwcoenue | Ilpogheccuonanvrno-opuenmuposannoe cooepricanue yuedHoz0 mamepuana: ] OK 1, 0K 2, OK 3,
ONMUMANLHO2O Haubonvuee u naumenvuiee 3navenus QyHkyuu OK 4,0K 5,0K 6
pesynromama ¢ nomowwto | Ilpakmuueckoe 3auamue Ne 24. Haubonvuiee u naumenvuiee 3HavyeHUs YyHKYUU. 1 IIK 1.4, IIK 3.2,
NPOU3800HOU 8 Haxoorcoenue onmumanvrozo pe3yiomama 6 npakmuyeckux 3a0aiax IIK 4.1
NPAKMUYECKUX 3a0a4ax

2 cemecTp

Pasznea 4. [lepBooOpasHas pyHkumum, ee npumMeHeHUue 14 (1/1)
T 41 Coaepixkanue yueOHOro MaTepuajia OK 1,0K2,0K 3,
H:;:looépamaﬂ 3agau 0 BOCCTAHOBJICHMU 3aKOHAa JBHWKEHUS MO M3BECTHOM ckopoctu. [loHsiThe OK 4,0K 5,0K 6

uHTerpupoBanus. O3HAKOMIICHHE C TOHITHEM HEOIPENeICHHOI0 HHTerpaja u
¢ynkuuu. [IpaBuna . .
HAX O TEHNS! HepBOO6p33HOI/IUI[J'I5I byskmun y=f(x). PGI_HGHI/I? 3amay Ha CBfISI) nepBooOpa3HoON U 2
1epBOOGpa3HBIX. €e TMPOU3BOJHOM, BBIUMCICHHE MEepBOOOpa3zHOW ans naHHOW (yHKiuu. Tabnuna
Heompe 1eteHHbtii bopmyn s _HaxoxzeHne nepBooOpaszHbIX. M3yuyeHwe mpaBUSl BBIYHCICHUS
nHTerpa nepBooOpasHoil. [ToHATHE HeonpeeIeHHOro HHTerpala

IIpakTuyeckoe 3ansaTue Ne 25, Mlaterpan u neppooOpa3Hasi. 4
Tema 4.2 Coaep:xkanue yueOHOro MaTepuajia
OnpeneneHHbli 3amaun, MPUBOASIIME K TOHSATHIO OMPEICIIEHHOTO HWHTErpajia — O BBIYHCICHUHN
uHrerpai. [lnomanp IJIOMIAAM  KPUBOJMHEMHOW Tpamemuu, O TNepeMelmeHruu Toudku. [loHstue 2 OK 1,0K 2, OK 3,
KPUBOJIMHENHOU ONpPENeJICHHOTO0  MHTErpaja, TIeOMeTpUYecKMid U (u3uyeckuit  cMbIch OK 4,0K 5,0K 6
Tpaneuuu. Popmyia onpeneneHHoro uuaterpana. ®opmyna Herorona-JleliOnuna.
Herorona-JleiibHnLa. IpakTnyeckoe 3ausiTue Ne 26. Onpe/ie/IcHHbIA HHTErpa 4
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Tema 4.3

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:

Onpedenentulii

Teomempuueckuii cmvicn onpeodenennoco uuwmeepana. Dopmyra Hvromona-

OK1,0K2,0K3,

y 1
UHmMe2pan 8 HCU3HU. Jletionuya. Pewenue 3aday Ha npumeHenue ummezpana OJisi  GbIYUCTIEHUs OK 4,0K 5,0K 6
Qusuueckux senuyun u niowjaoeu IIK 1.4, I[IK 3.2,
Ilpakmuueckoe 3anamue Ne 27. [IpumeHnenue onpedeneHHo20 uHmezpa OJis 1 1IK 4.1
BbIYUCTICHUS (DU3UUECKUX 8eTUYUH U naowjadell ueyp
Pa3nea 5. Ctenenn u kopuu. CreneHHast QyHKIus. 20 (0/0)
Copep:xxanue y4e0HOro MmarepuaJja
Tema 5.1 [ToHsiTHE KOPHS N-0M CTENEHU U3 IEUCTBUTEIBHOTO Ynciaa. OyHKIIMU KOPHS N-0i 2
) CTEIEHU U3 IEUCTBUTENIBHOIO YUCIa, UX CBOMCTBA U rpaduku. CBOMCTBA KOPHS N-
Crenennas GyHKIHS, €€ . A ’ padp p OK 1,0K2,0K 3,
. 0i1 cTeneHu.
CBOICTBA. = OK 4, 0K 5,0K 6
IIpakTnueckoe 3ansitue Ne 28. BeruucieHue v cpaBHEeHHE KOpHEN. BoinmonHenne 2
pacyeTOB C pauKaJIaMH.
Tema 5.2 Coaep:xkanue yueOHOro MaTepuajia ) OK 1,0K2,0K 3,
[IpeobpazoBanms [TpeoOpazoBanre UpparmOHATHHBIX BEIPAKCHUIM. OK 4,0K 5,0K 6
BBIPAKEHUM C KOPHAMU IIpakTuyeckoe 3ansaTue Ne 29. HaxoxxaeHue 3Haue€HUN CTENEHEN ¢ )
N-0ii CTENEHH. palMoHAIBHBIMU MOKa3aTessiMu. CpaBHEHHUE CTENICHEHN
Tema 5.3 Coaep:xkanue yueOHOro MaTepuajia OK 1,0K2,0K 3,
CBoiicTBa CTENEHH C [TonsiTHe cTENEeH! ¢ TFOOBIM parlMOHANTBHBIM MoKa3aTeraeM. CTeneHHble QyHKINH, 2 OK 1,0K 2, OK 3,
palroOHAIBHBIM U UX CBOMCTBA M rpaduKu.
JEACTBUTEILHBIM IIpakTuyeckoe 3ansaTue Ne 30. [IpeoOpazoBanue BbIpaXeHH, CoaepKaIIUX 4
MOKa3aTeJsIMU. creneHu. Pemenne npukiaaHbIx 3a1a4y
Tema 5.4 Copep:xxanue y4e0HOro MmarepuaJja OK 1, 0K 2, OK 3,
Pemrenue PaBHOCHUIIBHOCTHh MPPALIMOHAIBHBIX YPABHEHUW U HEPABEHCTB. MeTOABI X ) OK 4,0K 5,0K 6
VppalOHAIBHBIX pemenus. Pemenue nppauoHaIbHBIX YPABHEHUN U HEpaBeHCTB. Vcrionb3oBaHue
YpaBHEHUU U CBOMCTB CTENEHHON (DYHKIIMHU MIPU PEIICHUN YPAaBHCHHUI 1 HEPABEHCTB
HEPaBEHCTB. IIpakTnyeckoe 3ansaTHe Ne 31. Penenue nppallnoHaJIbHbIX ypaBHEHUN 4
Pasznea 6. [lokazaTenbHas pyHkums. 14 (0/0)
ConepxxaHue y4eOHOro Marepuasa
Tema 6.1 v
CreneHb ¢ MPOU3BOJIBHBIM JIEUCTBUTEIBHBIM MOKa3aTenaeM. OnpeneneHne OK 1,0K 2, OK 3,
[Toka3zaTenbHas . . 2
. NoKa3aTeabHON (QYHKINH, ee CBOICTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM OK 4,0K 5,0K 6
¢byHKLUs, e CBOHCTBA. .
NoKa3aTelbHON QYHKIUH.
Tema 6.2 Penenue Coaep:xkanue yueOHOro MaTepuajia 2
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IMOoKa3aTeJIbHBIX Pemienne moka3aTenbHBIX YpaBHEHUMH METOJOM YpaBHHMBAHHS TOKa3aTesew, OK 1,0K 2, OK 3,
YPaBHEHHUH, CUCTEM METOJIOM BBEJIEHUS] HOBOW NMEPEMEHHOH, (PYHKIIMOHAIbHO-TPaUIECKUM METO/IOM. OK 4,0K 5,0K 6
ITOKAa3aTEeIbHBIX IIpakTnuyeckoe 3anstne Ne 32. PenieHune nokas3aTelbHBIX YPaBHEHHM, CHUCTEM 6
yYpaBHEHU MOKAa3aTeIbHBIX YPaBHEHUM
Tema 6.3 Pemicuue ConepxxaHue y4eOHOro Marepuasa ) OK 1,0K2,0K 3,
MMOKAa3aTeILHBIX IIpocrelinne noka3aTeabHbIE HEPABEHCTBA. OK 4,0K 5,0K 6
HEPABEHCTB. IIpakTyeckoe 3ansaTue Ne 33. PenieHne nokasareiabHbIX HEPABEHCTB 2
Pasznea 7. Jlorapudmpl. Jlorapupmuyeckas GpyHkums. 28 (1/1)
Tema 7.1 Coaep:xkanue yueOHOro MaTepuajia
Jlorapudm yucna. Jlorapudm uncna. JlecaTHdHBIA U HAaTypanbHBINA Jorapudmel, yrcio €. OCHOBHOE )
Jecatnunsiii 1 norapupmuueckoe ToxnaectBo. IlpaBuna nmeiictBust ¢ ynorapudmamu. Ilepexon k OK 1, 0K 2, OK 3,
HATypaIbHbIA HOBOMY OCHOBAHHUIO. OK 4, 0K 5, OK 6
norapudmbl, 4UCIO €. IIpakTuyeckoe 3ansatue Ne 34, Haxoxnenue 3HaueHuid Jorapudma 10 4

IIPOM3BOJBLHOMY OCHOBaHUIO. Ilepexo/1 OT 0JTHOT0 OCHOBaHMS K IPYTOMY.
Tema 7.2 Copep:xxanue y4e0HOro marepuaJja ) OK 1, 0K 2, OK 3,
CaoiicTBa norapupmoB. | CoiictBa sorapudmon. Onepaiius JTorapuhMUPOBAHHUSL. OK 4,0K 5,0K 6
Onepanus IIpakTuyeckoe 3ansaTue Ne 35. Boruncnenue u cpaBHEHHE JTOTapr(PMOB. 4
J0rapu(pMUPOBAHHUS.
Tema 7.3 Copep:xxanue y4e0HOro MmarepuaJja OK 1, 0K 2, OK 3,
Jlorapugmuueckas Jlorapudmuueckas GyHKIUSA U €€ CBOWCTBA. 2 OK 4,0K 5,0K 6
GyHKIIMSI, €€ CBOWCTBA.
Tema 7.4 Coaep:xkanue yueOHOro MaTepuajia OK 1,0K2,0K 3,
Pemenue [Tonsitue norapudmuueckoro ypaBHeHus. Omnepauus MnoTeHUUpoBaHUSA. Tpu OK 4,0K 5,0K 6
JOTapuPMHUECKUX OCHOBHBIX METOJ[a pelIeHHs Jorapu(pMUUECKUX YpaBHEHH: ()YHKIIMOHAIBHO- 4 1IK 1.4, IIK 3.2,
YPaBHEHHI U HEPABEHCTB | rpadWuecKuii, METOJ] TMOTEHIIMPOBAHUS M METOJ BBEICHUS HOBOW TMEpEMEHHOM. IIK 4.1

Jlorapugmuueckue HepaBeHCTBA.

IIpakTuyeckoe 3ansaTue Ne 36. JlorapudmupoBanne © NOTEHIMPOBAHUE )

BBIPKECHHUII.

IIpakTuyeckoe 3ansaTue Ne 37. Pemenne norapuMuuecKux ypaBHEHHIA. 4
Tema 7.5 Copep:xxanue y4e0HOro MmarepuaJja OK 1, 0K 2, OK 3,
Cucremsl AJNTOPUTM pELICHHUs CUCTEMBI YpaBHEHHH. PaBHOCHMIIBHOCTD JTOrapru(pMUYECKIX ) OK 4,0K 5,0K 6
JorapupMUUEecKux yYpaBHEHU U HEPABEHCTB.
ypaBHEHUN
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Tema 7.6

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:

OK 1,0K?2,0K3,

Jloeapugpmur 6 npupooe u | [lpumenenue  nocapugma. Jlocapupmuueckas cnupars 6 npupoode. Eé 1 OK 4,0K 5,0K 6
mexHuxKe. Mamemamuyeckue ceouUcmea IIK 1.4, IIK 3.2,
Ilpakmuueckoe 3anamue Ne 38. I[lpubnudsicenuvle 6blUUCIEHUS U pPeuleHUs ] IIK 4.1
NPUKIAOHBIX 3a0a4. Jloeapugmwvl 8 npupode u mexHuxe.
IIpome:kyTounas arrecrauusi B gpopme 3K3aMeHa
3 cemecTp
Pa3znea 8. JiieMeHTHl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOATHOCTEM. 42 (I/1)
Tema 8.1 Coaep:xkanue yueOHOro MaTepuajia 4
OCHOBHBIE TIOHSTHS TlepecTaHOBKH, Pa3MEIICHNS, COYETaHMS. OK 1, 0K 2, OK 3,
KOMOMHATOPUKH. IIpakTuyeckoe 3ansaTue Ne 39 Vicropus pa3BuTusI KOMOMHATOPUKH, € POJIb B OK 4,0K 5,0K 6
pa3nmuuHbIX chepax yemoBeueckon aesTenbHoCTH. [IpaBuiia KOMOWHATOPHKH. 4
Pemenne koMOMHATOPHBIX 3a7a4. Pa3MerneHusi, CoueTaHus ¥ MePECTAHOBKH.
Copep:xxanue y4e0HOro marepuaJja
Tema 8.2 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH CYyMMBbI 6 OK 1. OK 2. OK 3
CoObITHe, BEpOSATHOCTH | COOBITHIA. Y CIOBHAS BEPOSITHOCTh. 3aBUCHMBIE U HE3aBUCHMBbIE COOBITHS. TeopeMbl OK 4 ’OK P ’OK 6H,K
coOpiThsA. CroXeHHEe U | O BEPOSITHOCTH MPOU3BEICHHS COOBITHIA. 1’ 4 HI& 39
YMHOXCHUE IpakTuueckoe 3ansTue Ne 40. Kiiaccuyeckoe onpe/enieHue BEpOsSITHOCTH. ' fIK 4 1' ’
BEPOSATHOCTEM CBolicTBa BEpOSTHOCTEM, TEOpEMA O CyMMe BeposiTHOCTel. Cl1oKeHue u 4 )
YMHOKEHHE BEPOSATHOCTEH.
Tema 8.3 Copep:xxanue y4e0HOro marepuaja
JuckperHas cinydaiinas | Buasl ciny4aiiHbix BennyuH. OnpeneneHne JUCKPETHOH ci1y4aiiHOW BeTMYUHBI. 6 OK 1. OK 2. OK 3
BEJIMYMHA, 3aKOH €€ 3aKOH pacnpeneeHns: JUCKPETHOUN CilydyalHOW BeIMYHMHBI. E€ uncioBbie OK 4’ OK 5’ OK 6’
pacrpenencHusl. XapaKTEPUCTHKH. ’ ’
IIpakTnyeckoe 3ansitue Ne 41. [Tpukianasie 3agaumn. 4
Tema 8.4 Coaep:xkanue yueOHOro MaTepuajia
3amaun MaTemMaTuueckol | Bapuanmonusii psa. [Tonmuron yactoT u ructorpamma. CTaTUCTHYECKHE 6 OK 1. OK 2. OK 3
CTaTUCTHUKHU. XapaKTEPUCTUKU Psijia HaOII0JaeMbIX TaHHBIX OK 4’ OK 5’ OK 6’
IIpakTyeckoe 3ansaTue Ne 42. [IpencrasieHue qaHHbIX. 3a1a4u MaTEMaTHYECKON 6 ’ ’
CTaTHCTUKH B MPOQeCCHOHANBHBIX 3a/1adax
Tema 8.5 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue yuedoHo20 mamepuana: OK 1, 0K 2, OK 3,
Beposmnocms 6 Omuocumenvuas  uacmoma  cobvimusl, CBOUCMBO €€ YCMmOUYUBOCMU. 1 OK 4,0K 5,0K 6
npogheccuonanvHvlx Cmamucmuyeckoe onpedenenue seposmuocmu. OyeHKa 8eposSMHOCMU COOLIMUSL. 1IK 1.4, [IK 3.2,
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3adauax. Cocmasnenue
mabauy u ouazpamm Ha

Ilepsuunas  obpabomka  cmamucmudeckux  Oauuvix. I paguueckoe  ux
npeocmasnenue. Haxoocoenue cpeonux xapaxmepucmux, Hab1i00aembix OaGHHbIX

1IK 4.1

npakmuxe. Ilpakmuueckoe 3anamue Ne 43. Cocmasnenue madauy u ouazpamm Ha NPaKmuxe. 1
Paznen 9. YpaBHeHusi 1 HepaBeHCTBA. 44 (1I/1)
Tema 9.1 Coaep:xkanue yueOHOro MaTepuajia
PaBHOCHUITBHOCTH PaBHOCHMIIBHOCTh ypaBHEHHW W HepaBeHCTB. OmpeneneHus. OCHOBHbIE TEOPEMBbI
YpaBHEHHUI U PaBHOCHIILHBIX TIEPEXOJOB B YpaBHEHHSIX M HepaBeHCTBax. OOIIMEe METOIbI 6
HepaBeHcTB. O0mHe pelieHus ypaBHEHUI: MEpPexXo]] OT paBeHCTBA (PYHKIMH K PAaBEHCTBY apryMEHTOB OK 1, 0K 2, OK 3,
METO/Ibl PEILICHUS. JUIE MOHOTOHHBIX (DYHKLHH, METOJ pa3i0oKEeHUs HA MHOXHTEIH, METOJ] BBEACHUS OK 4,0K 5,0K 6

HOBOU MEpeMEHHOM, (PYHKITMOHAIbHO-TpahIeCcKrii METO/I.

IIpakTueckoe 3ansaTue Ne 44. KopHu ypaBHeHUH. PaBHOCWIIBHOCTD YpaBHEHHH. 6

[IpeoOpa3zoBanne ypaBHEHUH.
Tema 9.2 Coaep:xkanue yueOHOro MaTepuajia OK 1,0K2,0K 3,
['padpuaeckuit MeToJ | O0Ire METOIBI PEIICHUsT HEPABEHCTB: MePEeX0/1 OT CpaBHEHUS 3HAYCHHN (DYHKITHIH OK 4,0K 5,0K 6
pereHus YPaBHEHMH, | K CPAaBHEHHIO 3HAYCHUI apTyMEHTOB JIJIsl MOHOTOHHBIX ()YHKITUH, METOT 6
HEPaBEHCTB. UHTEPBAJIOB, (PYHKIIMOHAIBHO-Tpaduueckuil Metoa. I'paduyeckuii MeTos pereHus

YPaBHEHUI U HEPABEHCTB.

IIpakTyeckoe 3ansaTue Ne 45. OCHOBHBIE IPUEMBI PELICHUS YPAaBHEHUN U 6

HEPABEHCTB.

IIpakTnyeckoe 3ansaTne Ne 46. Penenue cucteM ypaBHEHUM. 6
Tema 9.3 Copep:xxaHue y4e0HOro Mmarepuaja OK 1, 0K 2, OK 3,
YpaBHeHus u Omnpenenenust monyis. PackpeiTue Moaynsi o onpenenenuto. [Ipocreiimme 6 OK 4,0K 5,0K 6
HEPABEHCTBA C MOJYJIEM. | ypaBHEHUS U HEpaBEHCTBA ¢ MoAyseM. [IpumeHeHre paBHOCUIIBHBIX IEPEXO/I0B B

OTIpE/ICNICHHBIX THIAX YPAaBHEHUN M HEPABEHCTB C MOIYJIEM.
Tema 9.4 Copep:xxanue y4e0HOro marepuaja OK 1, 0K 2, OK 3,
YpaBHeHUS 1 | 3HaKOMCTBO ¢ napamerpoM. [Ipocreiinie ypaBHEHNs U HEPAaBEHCTBA C 6 OK 4,0K 5,0K 6
HEPaBEHCTBA C | mapaMeTpoM.
napaMeTpamH.
Tema 9.5 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue yuedH020 mamepuana: J OK 1, 0K 2, OK 3,
Cocmasenenue u pewenue | Cocmasnenue u peuienue npoheccuonaibHbLx 3a0au ¢ NOMOUbIO YPAGHEHUIL. OK 4,0K 5,0K 6
npogheccuonanvrvix Ilpakmuueckoe 3anamue Ne 47. Haxoxcoenue HeuzeecmHol GelUYUHbL 8 IIK 1.4, IIK 3.2,
3a0ay ¢ NOMOWDIO | nPOGhecCUOHANbHBIX 3a0auax 1 1IK 4.1
ypasHeHuu.
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IIpome:kyTounas arrecrauusi B popme nudpdepeHniupoBaHHOrO 3a4erTa | 2
4 cemecTp

Pa3nes 10. IlpsivMble ¥ IJI0CKOCTH B IPOCTPAHCTBeE. 22 (/1)
Tema 10.1 Copep:xxanue y4e0HOIro MmarepuaJja
OcHOBHBIE IOHATHS [Ipenmer crepeomerpun. OCHOBHBIE MOHATUS (TOYKa, HpsMas, IUIOCKOCTb, OK 1,0K2,0K 3,
CTEPEOMETPHHU. npoctpancTBo). OCHOBHBIE  aKCHOMBI  cTepeomeTpuu.  Ilepecekaroruecs, OK 4, OK 5, OK 6I1K
Pacnonoxenue npsMBIX | mapaysleNbHble M CKpeliuBaroniuecs  mpsmble.  [lpu3Hak W cBoMCTBa 2 1.4,1IK 3.2,
Y TJIOCKOCTEH. CKPEITUBAIIINXCS TPSAMBIX. YTOI MEXAy NPSIMBIMH B TpocTpaHcTBe OCHOBHBIE I[IK 3.3

IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 10.2 Copep:xxaHue y4e0HOro MmarepuaJja OK 1, 0K 2, OK 3,
[TapannenbHOCTb [NapannensHble npsiMas U miIockocTs. Ompenenenue. IlpusHak, cBoliicTBa (c OK 4,0K 5,0K 6
OpsMBIX, NPAMOM M | A0Ka3aTelbcTBOM). [lapamtensHbie uiockocTr. OnpenencHue. [Ipu3Hak, cBoMCTBa
IUIOCKOCTH, IIJIOCKOCTER. | (¢ JoKa3aTenbcTBOM). TeTpa’dap W ero snemMeHThl. llapamienenwmen W ero 2

sneMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPAHEW U AUaroHayie nmapajpenenuena.

ITocTpoeHue ceueHui.

IIpakTyeckoe 3ansitue Ne 48. [Ipu3Haku B3aMMHOIO PacHOJIOKEHUS IMPSAMBIX. 4

Yrois Mexay nNpssMbIMU. B3auMHOE pacnosoKeHHue NPsIMbIX U INIOCKOCTEH.
Tema 10.3 Coaep:xkanue yueOHOro MaTepuajia OK 1,0K2,0K 3,
[leprieHAMKYISIPHOCTH [lepnienaukynsipubie npsimbie. [lapamienbHbie NpsMble, NEPHEHAUKYISPHBIE K 2 OK 4,0K 5,0K 6
OpSAMBIX,  NPAMOM U | IIOCKOCTH. [Ipru3HaK neprneHAuKyIIpHOCTH MPSIMOM M IUIOCKOCTH.
IIOCKOCTH, IIOCKOCTEH. | [IpakTudeckoe 3ausTue Ne 49, TTepreHIUKyISp U HAKIOHHAS K TIOCKOCTH. YTOJ 4

MEX1y IPSMOI U IJIOCKOCTBIO
Tema 10.4 Copep:xxanue y4e0HOIro MmarepuaJja OK 1, 0K 2, OK 3,
[lepnennukymsp u | [lepnenaukyndap u HakioHHas. TeopeMa O Tpex NEPIEHAUKYJApax. YTOJI MEXay OK 4,0K 5,0K 6
HaknoHHad. Teopema o | mpsMOW W IJIOCKOCTBIO. YTON MEXKAY IUIOCKOCTSIMH. llepneHIuKynspHbIe 2
TPEX NEPIEHIUKYIApaxX. | IIOCKOCTH. IIpu3Hak mepneHAMKyIsSpHOCTH  IUlOocKocTe. PaccrostHus B

POCTPAHCTBE.

IIpakTyeckoe 3ansaTne Ne 50. Teopembl 0 B3aMMHOM PacIONIOKEHUHN NPIMON U 4

II0CKOCTH. Teopema 0 Tpex HepreHauKyIspax.
Tema 10.5 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue yuedH020 mamepuana: OK 1, 0K 2, OK 3,
Ilapannenvhuie, Axcuomevr  cmepeomempuu.  IlepnenOuxyiapHocmes — npamot U HIOCKOCHIU, J OK 4,0K 5,0K 6
nepneHoOuKyIspHbie, napannieibHoCmy 08yx NPAMBLX, nepneHoOUuK)isApHvle NJI0CKOCMU, IIK 1.4, IIK 3.2,
CKpewusaroyuecs NepneHoOuKyIapHocms  naockocmeu. Pacnonooicenue npamvix u  niockocmeti 6 1IK 4.1

24




npsamvle. Pewenue 3a0au.
IIpamvle u nrockocmu 6

npocmpancmee. Cermueaiou;uec;z npsimole

IIpakTunyeckoe 3ausitue Ne 51. /lapannenvroe npoexmupoganue u e2o c8oucmaa.

npocmpancmee B3aumnoe pacnonodxcenue npocmparcmeennvix ueyp. Pewenue npaxmuko- 1
OpPUEHMUPOBAHHBIX 340aY
Pa3nes 11. KoopauHaThl M BeKTOPHI 18 (1/3)
Tema 11.1 Copep:xxaHue y4e0HOro Mmarepuaja OK 1, 0K 2, OK 3,
JlekapToBbl KOOpAMHATHI | JleKapTOBBl KOOpAMHATHI B mpocTpaHcTBe. [IpocTeiimme 3agaun B KOOpAMHATAX. 4 OK 4,0K 5,0K 6
B npocTpaHcTBe. | PaccTosiHre Mexay IByMs TOUKaMH, KOOPJUHATHI CEPEANHBI OTPE3Ka.
PaccrostHne Mexay | IlpakTudeckoe 3ansitue Ne 52. JlelictBus c BekTopamu. JlekaproBa cucrema
JBYMsI TOYKAMH. | KOOPJIMHAT B MPOCTPAHCTRE. 4
Koopaunatel cepeannbl
OTpe3Ka
Tema 11.2 Coaep:xkanue yueOHOro MaTepuajia
BekTtopsl B | Bextopsl B npocTpancTBe. Cli0KEHHE M BBIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA OK 1, 0K 2, OK 3,
IIPOCTPAHCTBE. VYron | Ha uwncno. Kowmrmnanapuele BekTOpbl. CKalgpHOE NPOU3BEACHUE BEKTOPOB. ) OK 4,0K 5,0K 6
MEXY BeKTOpamH. | Pa3noxeHne BeKTOpa 1o TpeM HEKOMILIaHApPHBIM BekTopaMm. KoopanHaTel BeKTopa,
CkansipHoe CKaJIIpHOE MPOU3BEJCHUE BEKTOPOB B KOOPAWHATAX, YTOJI MEXAY BEKTOPaMH, YroJ
IIPOU3BEIEHNE BEKTOPOB. | MEX]Y MPSAMOI U MIOCKOCTHIO, YIOJ MEXKY MIOCKOCTIMHU. YpaBHEHHE IUNIOCKOCTH
IIpakTnyeckoe 3ansTHe Ne 53. PaccrosHue Mexay Toukamu. JledicTBus c 4
BEKTOPaMH, 3aJaHHBIMU KoopauHaTamMu. CKaJIIpHOE MPOU3BEICHNE BEKTOPOB.
Tema 11.3 Ilpogheccuonanvno-opuenmuposannoe cooepicanue yuedono20 mamepuaia: ] OK 1, 0K 2, OK 3,
llpakxmuxko- Pewenue npakmurxo-opueHmuposanHvlx 3a0a4 Ha KOOPOUHAMHOU NIOCKOCMU. OK 4,0K 5,0K 6
OpUEHMUPOBAHHbIE IpakTuueckoe 3amstue Ne 54. Buiuucnenue paccmosmuil u niowaoeu Ha 1IK 1.4, IIK 3.2,
3a0ayu Ha | koopounammou niockocmu. Konuuecmeennvie pacuemoi 3 IIK 4.1
KOOPOUHAMHOU
NIIOCKOCTU.
Pazngesn 12. MHOrorpaHHMKM U TeJIa BpalleHUsl 56 (2/3)
Tema 12.1 Coaep:xkanue yueOHOro MaTepuajia
Bepunna, pebpa, rpann | [Tonstrie MHOrOrpaHHuKa. Ero sjmeMeHTHI: BEpIIMHBI, peOpa, rpaHu. JlmaroHais. 2 OK 1. OK 2. OK 3
MHOT'OI'PAaHHHUKA Ceuenue. Bolnykiible 1 HEBBITYKIJIbIE MHOTOTPAHHUKH. OK 4’ OK 5’ OK 6,
IpakTnyeckoe 3ansiTue Ne 55, Pa3nuyHbie BUIbI MHOTOTPAaHHUKOB. VX ) ’ ’
n300paxkenust. CedeHus, pa3BepTKH MHOTOTPAHHUKOB
Tema 12.2 Copep:xxanue y4e0HOro marepuaja 2
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[Ipusma, ee
COCTaBJISIIOLINE, CEUCHHUE.
[Ipsmas u npaBuIbHAS
HNPHA3MBEL.

[Tonsitue mpusmel. Ee ocHoBanust 1 60koBbIe TpaHu. Bricota mpusmel. [Ipsmas u
HakJIOHHas npusMa. [IpaBunbHas npusma. E€ ceuenue.

OK 1,0K?2,0K3,
OK 4,0K 5,0K 6

Tema 12.3
[Tapannenenunen, KyoO.
Ceuenue Ky0a,

ConepxxaHue y4eOHOro Marepuasa

[Tapamnenenunes, CBOMCTBA MPSIMOYTOJILHOTO Mapajuienenumneaa, kyd. Cedenue
KyOa, mapajuienenumnesaa.

OK 1,0K2,0K 3,
OK 4,0K 5,0K 6

napajienenunesa. IIpakTuyeckoe 3ansaTue Ne 56. [Tpuzma: npsmasi, HAKJIOHHAsI, TPABUIIbHASL.
[Mapannenenunen, Kyo
Tema 12.4 Copep:xxaHue y4e0HOro marepuaja OK 1, 0K 2, OK 3,

IIupamuna, ee
COCTaBJIAIONINE, CCUCHUE.
[IpaBunbHas nupamMuaa.
VYcedenHas nupamua.
boxoBas n monHas
MMOBEPXHOCTh MPU3MBI,

[Mupamuna u ee anementsl. Ceuenne nupaMusl. [IpaBuibHas nupamua.
VYceuennas nupamua. [nomaas 60KOBOM U MOJTHON MMOBEPXHOCTH TTPU3MBI,
HI/IpaMI/IIIbI.

IpakTnyeckoe 3ansaiTue Ne 57. [Tupamuaa v npusma, MIOMIAINA TOBEPXHOCTH
HPU3MBI, TUPaMHUIEL.

OK 4,0K 5,0K 6

OUPaMUJIBI.

Tema 12.5 Copep:xxanue y4e0HOro MmarepuaJja OK 1, 0K 2, OK 3,
Cummerpus B Kyoe, CuMMeTpusi OTHOCUTENBHO TOYKH, IPSIMOH, TutockocTu. CuMMeTpus B Ky0e, OK 4,0K 5,0K 6
napaJulenenurnese, napajulelenuresie, Npu3Me, MupaMusIe.

mpu3Me, nmupamMuac.

IIpakTyeckoe 3ansaTue Ne 58. Buasl cummerpuii B npoctpancTse. CUMMETpHS
MHOT'OI'PaHHHKOB.

Tema 12.6

Ipumepovl cummempuii 8
npopeccuoHanbHbIX
3a0a4ax

Ilpogpeccuonanvrno-opuenmuposannoe cooepiicanue yuednozo mamepuana:

Cummempus 6 npupode, apxumekmype, mexHuke, 8 Oblmy

Ilpakmuueckoe 3anamue Ne 59. [lpumepvr cummempuii 8 npogheccuoHanbHbix
3a0auax

OK 1,0K2,0K 3,
OK 4,0K 5,0K 6
IIK 1.4, [IK 3.2,
1IK 4.1

Tema 12.7
[IpaBunbHbBIE
MHOTOTPaHHMKH, UX
CBOMCTBA

Copep:xxanue y4e0HOro MmarepuaJja

ITonsarue IMPaBHUJILHOTO MHOTOI'PAHHUKH. CBolicTBa MPpaBUJILHBIX MHOTOTPAHHHUKOB.

IpakTnyeckoe 3ansiTue Ne 60. [IpaBuiibHbIE MHOTOTPAaHHHUKH, UX CBOMCTBA.

OK 1,0K2,0K3,
OK 4,0K 5,0K 6

Tema 12.8
Humunap, ero
cocrapitrone. CeueHue

Copep:xxanue y4e0HOIro marepuaJja

Hununaap u ero snemenTsl. CeueHne NUINHAPA (MapajlIeIbHOE OCHOBAHUIO U OCH).
Pa3BepTka nmimHapa.

OK 1,0K2,0K3,
OK 4,0K 5,0K 6
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ATUHAPA.

Tema 12.9 Copep:xxanue y4eOHOro MmarepuaJja OK 1, 0K 2, OK 3,
Konyec, ero | Konyc u ero anementsl. CeyeHue KoHyca (mapauieibHOe OCHOBAHUIO U ) OK 4,0K 5,0K 6
cocrapisrone. Cedyenue | mpoxosiiee yepe3 BepIInHy), KOHMUECKUe ceueHns. Pa3BepTka KoHyca.
KOHYycCa. Yceuennslit koryc. Ero obpasytomias u Beicota. CedeHHe yCeUeHHOT0 KOHYCA.
Yceuennnii KoHyC. | [IpakTnueckoe 3ansitue Ne 61. I{uuHap U KoHyc. Y CeYeHHBIH KOHYC.
Ceuenue YCEUYEHHOT0 4
KOHYcCa.
Tema 12.10 Coaepixkanue yueOHOro MaTepuajia OK 1,0K2,0K 3,
[Tap u cdepa, ux [Tap u cdhepa. BzanmHoe pacrionoxenue chepsl u mimockoctu. CeueHue mapa, 2 OK 4,0K 5,0K 6
CEUCHHS. cdepsl.

IpakTuyeckoe 3anaTue Ne 62. [1lap u chepa, ux cedeHusi. OCHOBHBIC TOHITHS 4
Tema 12.11 Coaep:xkanue yueOHOro MaTepuajia OK 1,0K2,0K 3,
ITonsatne 00 oObeme | [Tonstre 00 oObeme Tema. OObeM KyOa, MPSMOYTOJBHOTO MapajuleiIenue/a. OK 4,0K 5,0K 6
Tema. Otnomenue | O0beM mpu3Mbl M HWIMHApPA. OTHOUICHHE O00BEMOB MOAOOHBIX Tel. OObEeMbI 4
00beMOB MOAOOHBIX Tell. | mupamu bl U KoHyca. O0beM mapa. [lnomanu noBepxHoCTe Tel.
OG6bembl  u  momany | [pakTudeckoe 3ansTe Ne 63. Borurciienue miommaneii 1 06beMoB. 3
MOBEPXHOCTHBIX Tell
Tema 12.12 Ilpogheccuonanvro-opuenmuposannoe cooepiicanue yuedoHo2o mamepuaia: OK 1, 0K 2, OK 3,
Kombunayus Kombunayuu ceomempuueckux men. Hcnonvzosanue KomMoOuHayui MHO202PAHHUKOB ] OK 4,0K 5,0K 6
MHO202PAHHUKOB. U men 6pawjeHus 8 NPAKMUKO-OPUEHMUPOBAHHbIX  3adayax. Ilnowaou 1IK 1.4, [IK 3.2,
T'eomempuueckue NnoGepxXHocmell KOMOUHUPOBAHHBIX 2eOMEMPULECKUX Mell 1IK 4.1
KOMOUHAYUU HA Ilpakmuueckoe 3anamue Ne 64. Hcnonv3osanue KomMOUHayuil MHO202PAHHUKOS U ]
npakmuxke. mei 8pawyeHus 8 NPAKMUKO-OPUEHMUPOBAHHBIX 3A0a4ax

Ilpakmuueckoe 3auamue Ne 65. [ ecomempuueckue xomOuHayuu Ha npaKmuxe. ]

Ipumepvl cummempuii 8 CReyuaIbHOCMAX MEXHON02UEeCKO20 NPohus

IIpome:kyTounas arrecrauusi B popme IK3aMeHa
Bcero 362
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM JUCIATLIMHBI

3.1. MaTepuajibHO-TEXHUYECKOe o0eclieyeHne peajau3anun padodeil mporpaMmMmbl
Peanuzanus paboueil mporpamMmbl JTUCIHMIUIMHBI OOecrieyeHa HaludueM Y4eOHOTo
kabmnHeTa MaTeMaTUUECKNX TUCHUAIIINH, Nel108

O6opynoBanue yaeOHOTO KaOuHeTa:

- y4eOHO-HarIggHble MOCOOUs (KOMIUIEKTHI TaONuIl: mepBooOpasHble, (GopMynsl u
npaBuna  auddepernupoBanus, (HOpMyJabl  TPUTOHOMETPUH,  TaOnWIAa  3HAYCHUH
TPUTOHOMETPUYECKUX (QYHKIIHH, HOpPMYITBI IPUBEICHUS );

- IUIAKTHYECKUE MaTepHaibl (3aJaHus Uil ayTUTOPHBIX CaAMOCTOSITEIBHBIX padoT, ,
HK3aMeHa U JIp.);

- TeXHHYECKHE CpeACTBa 0OydeHHUs (TEPCOHANBHBIH KOMITBIOTEP, MYJIbTUMEIUITHOE
o0opy/oBaHWE: KOMIBIOTEp C BbIXOAOM B MHTepHeT — | mIT., MyJIbTHMEIUA IMPOECKTOP
(mepeHocHoi) — 11IT., 3KpaH NPOEKITMOHHBIN (TIEPEHOCHOM ) — 11T,

- TIporpaMMHOE o0ecreueHue: JTUICH3NOHHOE TPOrpaMMHOe o0ecrieueHrne o0Iero u
crienanbHoro HasHadeHuss Microsoft Windows (moroBop Ne 7810 ot 14.09.2021 o
30.11.2022), Microsoft Office Professional Plus (moroBop Ne 7810 or 14.09.2021 mo
30.11.2022), Zoom (6ecmuiatHas Bepcusi) — cBOOO1HO-pactipoctpansemoe [10.

3.2. UnopmannonHoe odecnevyeHne peaausanun padoueil mporpaMmmbl
Jlis peanuzaniid mporpamMmbl 00IIe00pa30BaTeNbHON JUCIUIUIMHBI OMOTUOTEUHBIN
(GOHJT UMEeT MeyaTHbIe, JICKTPOHHBIC 00pa3oBaTeIbHbIC M HHPOPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHHKH

1. Anrebpa m Hayama wmartemarmueckoro anamusa. 10-11 xmaccel. ba3oBwii u
yTIyOJICHHBIN YPOBHH : y4eOHHK JjIsl 001eo0pa3oBaTenbHbIx opranu3anuii / 111, A. Anumos,
0. M. Konsarun, M. B. TkaueBa [u ap.]. - 10-e u3z. crep. - Mocksa : IIpocsemenue, 2022. -

463 c. : puc., Tabm. - (Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a,
reoMerpust). - ISBN 978-5-09-087759-6. - Tekct : HenocpeACTBEHHBII.
2. MaremaTtuka : anrebpa W Hadajia MaTeMaTHYECKOTO aHAlM3a, TEOMETpPHSI.

I'eomerpust. 10 - 11 xiacesl : yuyeOHUK 111 00111€00pa30BaTENIbHBIX OPTaHU3AIM | 6a30BBIN U
yrayonennbii ypoBau / JI. C. ArtanacsH, B. ®. Byry3os, C. b. Kagomues [u mp.]. - 8-e
uznanue. - Mocksa : [Ipocsemenue, 2020. - 288 c. : rpad. - ISBN 978-5-09-073883-5. —
TeKcCT : HemocpeCTBEHHBIN.

3. MaremaTuka : anrebpa U Hayaja MaTeMaTudeckoro ananusa. ['eomerpus. 10 -
11 wmaccel : 0a30BBIA W yrayONEHHBIM YpOBHU : y4eOHUK 1Jisi 001Ie00pa3oBaTebHBIX
opraam3armii / JI. C. AranacsH, B. @. byry3os, C. b. Kagomues [u np.]. - 10-e u3z., crep. -
Mockaa : IIpocBemenne, 2022. - 287 c. : ui. - (MI'Y - mikose). - [['eometpus. 10 - 11 kmacc].
- c. 278. - ISBN 978-5-09-087645-2. - TekcT : HEoCpeACTBEHHBI.

3.2.2 JlonoJHUTEAbHbIE HCTOYHUKHU
1. Hamuurep, B. A. IT'eomerpusi: cTepeoMeTpUUYECKHE 3aJadd Ha MOCTPOCHUE :
yaeOHOe mocooue JiIs cpeaHero npodeccruonanbHoro odpazosanus / B. A. Jlanuarep. — 2-¢

u3n. — MockBa: WM3parensctBo IOpaiit, 2023.— 189c.— (IIpodeccuonanpuoe
obpazoBanue). — ISBN 978-5-534-05735-5. — Texkcr : anektpoHHbI // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515380 (mara oOpatmenus:
14.03.2023).

2. JNamuarep, B. A. MaremaTuka: 3amauyn ¢ MoayjeM : ydeOHOe Mocobue s
cpenHero npodeccuoHanbHOro oopasoBanus / B. A. Jlanunrep. — 2-e u3., HCIP. U JIOT. —
Mocksa : U3marensctBo FOpaiit, 2023. — 364 ¢. — (Ilpodeccronansaoe o6pa3zoBanue). —
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ISBN 978-5-534-04793-6. — Texkcrt : anektpoHHblit // OOpa3oBarenbHas miardopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/515055 (nara obpamenus: 14.03.2023).

3. Hanmunrep, B. A. Maremaruka: norapupMU4ecKue ypaBHEHUS U HEPaBEHCTBA :
yaeOHoe rmocobue 11 cpenHero nmpodeccuonanbHoro oopazosanus / B. A. Jlanunarep. — 2-e
u3n., uchnp. um gon. — MockBa : HMsgarensctBo [Opaiit, 2023. — 176 c¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-05316-6. — TekcT : 27EKTPOHHBIH //
Oo6pazoBarenpHast miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514874 (nmata
obpamenus: 14.03.2023).

4. Nanunrep, B. A. Maremaruka: TPUrOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA :
yaeOHoe mocobue 11 cpennero nmpodeccruonanbHoro oopazosanus / B. A. Jlanuarep. — 2-¢
u3l., uchnp. m gon. — MockBa : HMsgarensctBo [Opaiit, 2023. — 136 c. —
(ITpodheccuonanvuoe oopazoBanue). — ISBN 978-5-534-08453-5. — TekcT : 27EKTPOHHBIH //
Oo6pazoBarenpHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (nmata
obpamenus: 14.03.2023).

5. Jamunrep, B. A. Meroauka oOydeHHsI CTEPEOMETPUU TOCPEICTBOM pEIICHUS
3a/1ay : yaeOHoe mocodue ist cpeaHero npodeccuonaabHoro oopazosanwms / B. A. Jlanurrep.
— 2-e u3n., ucnp. u gon. — Mocksa : UznarensctBo IOpaiit, 2023. — 370 c. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-04873-5. — TekcT : 27EKTPOHHBIH //
Oo6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515273 (nmata
obpamenus: 14.03.2023).

6. Jlapun, C. B. Anrebpa: MHOrowIeHH! : yueOHOe ocobue ams By3os / C. B. Jlapun.
— 2-e u3M., ucnp. u aon. — Mocksa : U3marensctBo FOpaiit, 2023. — 136 ¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-07825-1. — Tekcr : snexTpoHHbIH // Obpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/515450 (nmata oOparmenus:
14.03.2023).

6. IllunaweB, B. C. Marematuka : y4eOHUK M TPAKTHKYM IS CPEIHETO
npodeccuonanbHoro oopazosanus / B. C. [llunaues ; nox penakuueit A. H. Tuxonosa. — 8-
e u3m., mepepadb. m gom. — MockBa : M3marenbctBo [Opaiir, 2023. — 447 c. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-13405-6. — TekcT : 31€KTPOHHBIH //
O6pa3zoBarenpHas miaatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549 (nata
obpamenus: 14.03.2023).

3.2.3 UndopmanuoHHbIe pecypchl

1. Maremaruka : [caiiT] - http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm -
(mata obpamenus: 15.04.2023). — TekcT: 2IEKTPOHHBIN.

2. Marematuka : [caiiT| - http://www.bymath.net/index.html - (mata oOpamenus:
15.04.2023). — TekcT: 31EKTPOHHBIM.

3. Maremaruxka : [caiiT] - http://www.intuit.ru/courses.html - (1ata obpamenus:
15.04.2023). — TekcT: 2neKTpOHHBIN
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHMHSI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KOHTpO.HB U OLCHKA PaCKPbIBAKOTCA UYCPC3 MUCHUIINIMHAPHBIC PC3YJIbTAaThl, YCBOCHHLIC
3HAHHUS W MPUOOPETEHHBIE 00YJaAIONIMMHUCS YMEHUS, HAMpaBJICHHBIC Ha (POpMUPOBAHUE OOIIMX U

npoecCHOHABHBIX KOMIIETCHITHIA

Pesynbrarel 00ydeHus

IToka3zaTenu oneHKH

Tun orleHOYHEBIX

(Bmanenwmsi, ymenusi, OK, T1K) MCpOTpHATHH

Baagern/3HaTh:
BIIaJIceT METOJIaMH JTIOKa3aTeNbCTB, | [IpakTnyueckue

BJIaJICHHUE METOJaMH | aJITOPUTMaMHU pellieHust 3aaad; yMmeHue | 3aHatust Ne 1-65
JTI0Ka3aTeIIbCTB, anroputMamMu | GOpMyIIHPOBATh OMpeieieHus], akcuoMbl U | TectupoBanue
perieHus 3a7a4; YMEHHE | TEOPEMBI, TPUMEHATh MX, NPOBOAUTH | JlenoBbIe UTPHI
dhopmynupoBaTh OTIpENIeTICHUs, | I0KA3aTENbHbIE PACCYXKIECHHUS B  XOJ€ | Tesuchl
aKCHOMBI M TEOPEMBbI, MPUMEHSTH | pELICHMs 3a/1a4; KoHcoekTol
WX, TIPOBOJUTH JIOKa3aTelIbHbBIC Coo0IIeHus
pacCyXacHusa B XOIAC PCHICHUA Brimonuenue
3ajaq, 3K3aMEHAIIMOHHOT' O
OK 1, OK 2, OK 3, OK 4, OK 5, TecTa

OK 6, IIK 1.4, I1IK 3.2, TIK 4.1

JlenoBbie Urpbl

Ymersb:

yYMEHHE OIEepUPOBaTh MOHATUSMU: | YMEET ONEPUPOBATh MOHATUAMHU: cTerneHb | [IpakTuueckue
CTeNeHb YHuCIa, Jiorapudm 4Yucia; | yucia, aorapupm 4YHUCIIa, ymeer | 3aHsaTHs Ne 27-38
yYMEHHE BBINIOJHATh BBIYUCIICHUE | BBHINIOJNHATh BbIUMCICHHE 3HaueHud u | TectupoBanue
3HaUEHUH W  Tpeodpa3oBaHUs | MPeOOpPa3OBAHUS BBIPAKEHH I co | Paznmen 1-12
BBIDOXEHUII €O  CTEMEHSMU U | CTENEeHIMHU u norapudmamu,

norapudmamu,  TpeoOpazoBaHUs | MPeOOPa3OBaHUS APOOHO-PAITMOHATBLHBIX
IpOoOHO-pallOHAIBHBIX BBIpAKEHUI;

BBIPAKCHU;

OK 1,0K 4, OK 6

YMEHUE OINEepUpPOBATh MOHITUSMU: | yMEET ONepUpoOBaTh nousitusamu: | [lpaktuueckue
palMoOHaIbHBIE, HPpaAlUOHAJIbHBIC, | pallMOHAJIbHbIE, WppanuoHanbHbie, | 3aHsaTug Ne 15, 16;
IMoKa3aTellbHbIE, CTEIICHHBIE, | ITOKa3aTeIbHEBIC, creneHHsbIe, | Ne29-30

norapu(MuIecKue,
TPUTOHOMETPUYECKUE YPaBHEHUA U
HEPaBEHCTBA, MX CHCTEMBI;

OK 1,0K 3

norapu@mMuuecKue, TPUTOHOMETPHUUYECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

YMEHHE ONEpPHPOBATh MOHITHUIMHU:
¢byHKIMSA, HETpepblBHAS (YHKINA,
POU3BOIHAS, nepBooOpazHasi,
OTIpeJIeICHHBI HMHTETpajl; yMEHUe
HaXOJHUTh IPOU3BOIHEIE
3JIEMEHTaPHBIX GbyHKITUH,
UCTIONB3YS CTIpaBOYHBIC
MaTepHabl; UCCIIEI0BATh B
OpOCTEHINX Cirydasx (QYHKIUH Ha
MOHOTOHHOCTb, HaXO/IUTh
HauOoOJbIIME W HAWMEHBIINE
3Ha4eHUss  (QYHKUHUH;  CTPOUTH

yMeeT
byHKIHS,

OIIEpUPOBATH HOHATHAMHU:

HeIpepbIBHAS byHKIMA,
MPOU3BOIHAS, nepBooOpasHa,
oTpeIeIeHHbIN UHTETpa; yMEHHue
HAXOJUTh TPOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIUH, UCTIONB3Ys CIpaBOYHBIC
MaTepuabl; UCCIEeI0BaTh B MPOCTEHIINX
ciydasX (YHKIOUM Ha MOHOTOHHOCTbD,
HAXOJUTh HAWOONbIINE W HAWMEHBIINE
3Ha4YeHUs (YHKIUH;, CTpOUTh Trpaduku
MHOTOYJIEHOB c UCTIOJIb30BaHUEM
anmapaTa  MaTeMaTHYeCKOro  aHalu3a,

[IpakTHueckue
3aHsaTus Ne 17-26
TectupoBanue
Pasnen 1-12
CoobmeHus
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rpaduxu MHOTOYJICHOB C | IPUMEHSTh TPOU3BOAHYIO TPHU pPELICHUU
UCTIOJIb30BAHUEM amrmapara | 3aJa4 Ha JBUKCHHE; pellaTh MpPaKTHUKO-
MaTeMaTHYeCKOro aHaJINM3a; | OpUEHTUPOBAHHbBIE 3a/1auu Ha

OPUMEHSATh  NPOHM3BOJIHYIO TP | HAMOOJbIINE U HAUMEHBIINE 3HAUYCHHSI, Ha

pelleHny 3aJady Ha JABI)KEHHUE; | HaXOXKICHHE MyTH, CKOPOCTH u

pemarpb MPAaKTUKO- | YCKOPEHHUS;

OpUEHTHUpPOBAaHHBIE  3a/Jaydl  Ha

HauOonplIMe W HaMMEHBIINE

3HAYEHUS, HAa HAXOXIEHHE IYTH,

CKOpPOCTH M YCKOPEHHS;

OK 5

YMEHHUE ONEpUpPOBATh MOHATHIMHU: | yMEET OIEepPUPOBATH nonatusmu: | [IpakTuueckue
panroHaIbHAs byHKIMs, | panoHanbHas (GYHKIWS, TOKa3arenbHas | 3aHsaTus Ne 4-14
MIOKa3aTeabHas byHkuus, | GyHKIMA, CTETIEHHAs ¢ynkuus, | TectupoBanue
CTeneHHas byHKIM, | TorapudpMuUecKas bynkuwms, | Pasnen 2, 5, 7
norapupmMuuecKas (GyHKIHUSA, | TPUTOHOMETPUYECKHE ¢ynkuuu, | CoobOuieHus
TPUTOHOMETpUYECKHE  (YHKIUH, | OOpaTHbIe (YHKIIMH; YMEHHE CTPOHUTH

oOpatHble  (GYHKUMH;  yMeHHE | rpaduku M3YYEHHBIX byHKINH,

CTpOUTh  TIpaUKu  HU3YYEHHBIX | UCHOJIB30BaTh TIpadUKU TPU U3yYECHUH

GbyHKIMH, HMCMONB30BaTh TpadUKH | MPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUN

OpyU  WU3YyYEHHH TPOLECCOB U | 3aa4 U3 APYTUX Y4eOHBIX NMPEAMETOB U

3aBUCUMOCTEH, IPU PEILICHUH 3ajiay | 3a7ad W3 peajbHOM >KU3HHU; BBIpAXKAaTh

U3 JpPYrux y4eOHbIX HpeaMeToB M | hopMylaMu 3aBHUCHUMOCTHU MEXY

3aJjady = M3 pealIbHON  JKU3HU; | BEIMYMHAMU;

BBIPAXKATh dbopmynamu

3aBHCUMOCTH MEX/y BeTUUYNHAMH;

OK 1,0K?2

YMEHHE pelaTh TEeKCTOBBIE 3a/laud | yMEeT peliaTh TEKCTOBbIE 3amaul pasHbIX | [IpakTuueckue

pa3HBIX THUIOB (B TOM 4HCIIE Ha
NPOIEHTHI, JOJW M YacTH, Ha
IBWXKEHHE, paboTy, CTOMMOCTb
TOBapOB M YCIyT, HAJIOTH, 3aJa4u
u3 00JIacTH YHpaBIICHHUS JTHYHBIMU
u CEMEMHBIMU duHaHCAMM);
COCTaBIIATh BBIPAKCHUS,
ypaBHEHMs, HEpPaBEHCTBA M HX
CHCTeMBI 110 YCJOBHIO 33/1a4H,
UCCIIEI0BATh MOJYYEHHOE PEIICHUe
U OLEHWBATh IIPaBJONOO0OHOCTD
pe3yIbTaToB;

OK 6

TUTIOB (B TOM YHCJIE Ha TPOIICHTHI, TOTH U
9JacTH, Ha JABWXKEHHE, PaboTy, CTOMMOCTh
TOBAapOB W YCIYT, HAaJOTH, 3aJaddl H3
06HaCTI/I YIIpaBJICHUA JIMYHBIMH )41
ceMelHbIMU  (pUHAHCAMH);  COCTaBJIATh
BBIPpAXKCHUSA, YpPaBHCHUSA, HCPABCHCTBA H
UX CHCTEMBI 10 YCIOBHIO  3ajauyH,
HCCIICAO0BAaTh TIOJYUCHHOC pPCIICHHUEC U
OLICHUBATh NPaBJoNo100HOCTh
PE3YIIbTATOB;

3aHaTuA Ne 1, 2,
41-43
CoolmieHus
JlenoBbIe Urpbl
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YMEHHE ONEePUPOBATh TOHSTHIMHU:
cpenHee apudmernueckoe,
MeauaHa, HanOOJIbIIIEE u
HAaMMCHBIIICE 3HAYCHHUsS, pa3Max,
THCTIepCHS, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOO0Pa,;
YMEHHUE U3BJICKATh,
UHTEPIPETUPOBATh HWHPOPMAIIHIO,
NPEJCTaBICHHYI0 B TaONMIaX, Ha
auarpammax, rpadpukax,
OTPaKAIOIIYI0 CBOWCTBA pPEATbHBIX
MPOLIECCOB 51 SIBJICHUI;
NpeACTaBIATh  MHPOpPMAIUIO  C
MOMOIIIBI0 TAOJUI] M JHArpaMM;
UCCIIEIOBATh CTaTUCTHUYECKHUE
JaHHbIE, B TOM  4YHCJIE€ C
IPUMEHEHHEM rpaduIecKux
METOJIOB U 3JICKTPOHHBIX CPEJICTB;

OK 5, TIK.3.2

YMEET OINEepPHPOBATH MOHSATHUSIMH: CpeIHEe
apupmMeTHyecKoe, MeauaHa, HauOoibIIee
W HauMeHbIlee  3HAYCHHs, pa3Max,
JHCIIepCUsi, CTaHAAPTHOE  OTKJIOHEHHE
YHUCJIOBOT'O HabOPa;

yMeeT U3BIEKaTh, HMHTEPIPETUPOBATH
WHOPMAIIHIO, NPeJICTaBICHHYIO B
Tabnmuiax, Ha JAMarpammax, rpadukax,
OTpaKAIOIIYIO CBOMCTBA peaTbHBIX
MPOLIECCOB ¥ SIBIICHUH; MPEACTaBIATh
nHpOpMaIUIO C TOMONIBI0 TaOMUIl |
JIUarpamMM; HCCIEI0BaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCJIE C MPHUMEHEHHEM
rpa@UUecKUX METOJOB M DIEKTPOHHBIX
CpE/CTB;

[IpakTnueckue
3ansTus Ne 39-43
TectupoBanue
Pazpnen 8

YMEHHE ONEepUPOBATh MOHATHIMHU:
CIy4alHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTD CITy4aifHOTO
COOBITHS;  YMEHHE  BBIYHCIATH
BEPOSITHOCTh C HCIOJIB30BaHUEM
rpaguYecKuX METOAOB; PHUMEHSTh
(bopMyIIBI CIIOKEHHUSI U YMHOKEHUS
BEPOSITHOCTEH,  KOMOHMHATOPHBIE
¢bakTel 1 GOPMYNBI NIPU pEIICHUU
3a7a4; OILECHHWBAaTh BEPOSTHOCTU
peanmbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4aifHBIMH BEJINYNHAMU;

OK 4, OK 6

yMeeT OIIEpUpOBaTh MOHSITHSIMHU:
CITyJalHBIN OMBIT U CIy9alHOE COOBITHE,
BEPOSTHOCTh  CIy4YalHOTO  COOBITHS;
YMEHHE  BBIUHCIATH  BEPOATHOCTH  C
UCTOJIB30BaHUEM TpaUUECKUX METOJIOB;
NPUMEHATh  (POPMYNBI  CIIOXKEHUS U
YMHOXEHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIC (aKThl U (HOPMYIBI MPU
pElIeHNN 3a/ay; OLICHMBATh BEPOSITHOCTU
peabHbIX  COOBITUH; 3HAKOMCTBO  CO
CIIy9aliHBIMH BEIMYMHAMH,

IIpaxTrueckue
s3ausaTust Ne 39-43
Coo0menns

yYMEHHE OIEepUPOBATH IMOHATUSIMU:
TOYKa, npsimasi, MIJIOCKOCTB,
MPOCTPAHCTBO, JIBYT'PaHHBIA yrol,
CKpEIMBAIOIINECS MpsIMBIE,
napayienbHOCTb u
MEPIEHIUKYIAPHOCTE IIPAMBIX U
TJTIOCKOCTEM, yroma MEXKY
IPSMBIMH, YIOJ MEXAYy IPsIMOM U
MJI0CKOCTBIO, yroi MEXY
IJIOCKOCTSIMH, ~ PAcCTOSTHUE  OT
TOYKH /0 TUIOCKOCTH, PacCTOSIHUE
MEXAY  IOpPAMBIMH,  PacCTOSHUE
MEXAYy  IUIOCKOCTSIMHM,  YMEHHUE
HCIIOJIB30BATh IIPU PCHICHUHA 3alda4d
U3Y4YeHHbIE (AaKTBl U TEOPEMBbI
ITaHUMETPUH,; YMCHUC OLCHUBATH
pa3Mepbl 00BEKTOB OKPY’KaIOIIErO
MHUpA;

OK 5

yMEEeT OINEepUpPOBATh MOHATHAMHU: TOYKa,
npsMasi,  IUIOCKOCTh,  IPOCTPAHCTBO,
ABYTPaHHBI ~ YTOJ, CKPEUIMBAIOLINECs
psIMbIE, napajieIbHOCTh "
HNEepPHEeHUKYIIIPHOCTD HPSMBIX "
IUTOCKOCTEH, YroJl MEXy MPSIMBIMH, YTOJI
MEXAYy TpSIMOM W IUIOCKOCTBIO, YTOJ
MEXJY TUIOCKOCTSIMH, pPAacCTOSHHE OT
TOYKHU JIO0 TUIOCKOCTH, PACCTOSIHUE MEXIY
TPSIMBIMH, paccrosiHUe MEXAY
IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh MPU
pelieHn 3ajad  HM3y4eHHble (AKTBl U
TEOPEMBI TUTaHUMETPUH; yMEHHE
OLICHUBATH pa3Mepbl 00BEKTOB
OKPYKAIOIIEr0 MHPA;

[IpakTrueckue
3aHaTHs Ne 48-51
TectupoBanue
Paznen 10

YMCHUC OIICPUPOBATH IMOHATHUAMMU:

IIOHATUAMMU:

yMeeT OIIEpUpPOBAThH

IIpakTueckue
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MHOTOTPAHHUK, CE€YEHHE | MHOTOTPAHHUK, CEUYCHHE MHOTIOTpaHHMKA, | 3aHsATUA No 55-65
MHOTOTpaHHUKA, KyO, | Ky0, mapaienenumnes, npu3ma, nupamuza, | TectupoBanue
napasiesenumne], npusMa, | purypa MU TIOBEPXHOCTh  BparmieHus, | Pazgen 12
nupamua, Gpurypa ¥ mOBEpPXHOCTH | IIMJIMHAP, KOHyc, map, cdepa, cedenus | CooOumeHHs
BpallleHus, WIWHAP, KOHYC, IIap, | GUrypsl BpallleHus, MJIOCKOCT,

cdepa, CeUeHHS ¢urypsl | kacaromascs cdepsl, HWIMHIpPA, KOHYCa,

BpallleHus, IJIOCKOCTb, | TUIOIIAIh MOBEPXHOCTH MUPaMHU/IbI,

Kacaromasics chepsl, IIIMHIpPA, | IPU3MbI, KOHYyCa, MHJIWHIpPA, TUIOMIATh

KOHyCa, IUIOMIab TOBEPXHOCTH | chepbl, oOBeM Kyba, MPSIMOYrOJIHHOTO

MUpPaMHIBI,  TPHU3MBL,  KOHYCA, | MapajuleNienuIea, MUPAMHUIbI, TPU3MBI,

UWIMH]PA, IIomaas chepbl, 00beM | HWIMHIpaA, KOHyca, IIapa;  yMEHHE

KyOa, NPSMOYTOJBHOTO | H300pakaTh MHOTOTPAaHHUKHU u
napajuiesienumnesaa, MUPaMHJIbI, | IOBEPXHOCTH BpPAILLEHUS, UX CEYEHHS OT

MPU3MBI, IWIMH]PA, KOHYCa, I1apa; | PyKH, c TIOMOIIIBIO YePTEKHBIX

yMeHHE n300paXkaTh | THCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB;
MHOTOTPAaHHUKMA U TIOBEPXHOCTH | yMEHHE paCIo3HaBaTh CUMMETPUIO B

BpAllleHUs, UX CEYEHHUS OT PYKH, C | IPOCTPAHCTBE; yMEHHE  pacro3HaBaTh

MTOMOIIBIO YEPTEKHBIX | IPABHIbLHBIE MHOTOTPAaHHUKY;

MHCTPYMEHTOB UM 3JIEKTPOHHBIX

CPeACTB; YMEHHE paclO3HaBaTh

CUMMETPUI0O B  IPOCTPAHCTBE;

YMEHHE pacro3HaBaTh MPaBUIIbHBIC

MHOTOTPaHHUKU;

OK.1,0K 2,0K 3

yYMEHHE OIEepUPOBATH TMOHATUSMU: | YMEET OIIepUpPOBaThH noustusimu: | [Ipaktuueckue
JBUKECHHE B IPOCTPAHCTBE, | IBWKEHHE B NPOCTpaHCTBE, M000HBIE | 3aHATHS Ne 60-61
moA00HbIE buryps B | GUrypel B TPOCTPAHCTBE;, HCIONB30BaTh | CooOIeHUs
MIPOCTPAHCTBE; UCIOJIb30BATh | OTHOLICHHUE IUIOMIA/IeH MOBEPXHOCTEH U

OTHOIIIEHUE momasel | 00beMOB MOAOOHBIX (DUTYp TIPH PEIICHUH

MOBEPXHOCTEH u 00BEMOB | 3a71a4;

MoAOOHBIX (UTYp TIpH pElICHUH

3ajady;

OK 1,0K2,0K 6

YMCHHE BBIUUCIISTH | yMEEeT BBIYHCTISITh reomerpruueckue | [Ipaktudyeckue
reOMETPUYECKHUE BEJIMYUHBI | BEJTUYMHBI (JUTHMHA, YTOJI, TJI0Maas, 00beM, | 3aHsaTus Ne 52-63
(mmuHA, yroy, TUIOMIANb, OOBEM, | TUIOMIAAL  MOBEPXHOCTH),  HCIONB3YS

IoUIa1b MOBEPXHOCTH), | U3y4yeHHBIE (POPMYIIBI U METO/IbI;

UCIIOJNIB3YSl M3YYCHHBIE (HOPMYIIBI U

metonsr; OK 7

YMEHHE OIEepPUPOBATH TMOHSATHUSIMU: | yMEET OTIepUPOBATH noHsTusimu: | [IpakTuueckue
MPAMOYTOJIbHAs CHUCTEeMa | MPSIMOYroJbHAsl ~ CUCTeMa  KOOpJUHAT, | 3aHsATUs Ne 52-54
KOOpJMHAT, KOOPJAWUHATHI TOYKH, | KOOPAMHATHI TOYKH, BEKTOP, KOOPIAMHATHI

BEKTOp, KOOPAMHATHI  BEKTOpA, | BEKTOPa, CKAJSPHOE MPOU3BEACHHE, YO

CKaJIIIPHOE TPOM3BENEHHE, Yroj | MeXAY BEKTOpaMH, CyMMa BEKTOpOB,

MEXIy BEKTOPaMH, CyMMa | IpOM3BEJCHHE  BEKTOpa Ha  YHUCIO;

BEKTOPOB, IPOM3BEJACHHE BEKTOpA | HAXOJUTh C  TOMOIIBIO  HM3yYEHHBIX

Ha YHCJIO; HAaXOJIWUTh C IOMOIIBIO
U3YYEHHBIX (OPMYJI KOOPAMHATHI
CEepEelMHbl  OTpE3Ka, pPACCTOSHHE
MEXKY ABYMsI TOUKaMU;
OK1,0K2,0K3,0K6

(dbopMyIl KOOpIMHATHI CEpeANHBI OTpe3Ka,
paccTostHuE MEXAY ABYMSI TOUKAMU;

YMEHHE BBIOMPATh MOAXOMSINUN

yMeeT BBIOMpaTh MOIXO SN H3y4YEeHHBIN

IIpakTueckue
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W3y4YEHHBI METOM ISl PEIICHHS

3aga4u, Ppacrio3HaBaThb
MaAaTeMAaTHYCCKUC Q)aKTI)I n
MAaTCMAaTHYCCKUC MOACIN B

MPUPOJTHBIX W OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHUE

IIPUBOJIUTH IIPUMEPBI
MaTeMaTHYECKHX OTKPBITUI
POCCHUICKON u MHPOBOM
MaTEeMaTU4YeCKOU HAYKH;

OK 4, 11K 4.1

METOJ TUIS peleHus 3aJ1a4H,
pacro3HaBaTh MareMaThyeckue (PakTbl u
MaTEeMaTHYECKHE MOJENH B NPUPOIHBIX U
OOIIIECTBEHHBIX SBICHHUIX, B HCKYCCTBE;
YMCHHE IIPUBOJIUTH IIPUMEPBI
MAaTE€MaTUYECKUX OTKPBITUN POCCUNCKOU U
MHPOBOM MaTEMAaTHUYECKON HAYKH.

3ausaTus Ne 1-65
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