Hpuiaoxenue
K nmporpamme CIIO cnenuajbHOCTH

08.02.14 Ikcnayamayus u oocnyryncusanue
MHOZOKEAPMUPHO20 00MA

PaGouyas mporpamma no yueOHOMY npeamMery
OVIL.05S <kcMATEMATHUKA»

ExarepunOypr
2024

YucTsiko
Banepun
Hukonaesuy;




COJAEP)KAHUE

1. OBILIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YUEBHOI'O TIPEIMETA

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA .................. 11
3. YCJIOBUA PEAJIM3ALIMM YYEBHOI'O TIPEIMETA ................... 26

4. KOHTPOJIb 1 OUEHKA PE3VJIbTATOB YYEBHOI'O IIPEJJIMETA................. 27



1. OBIIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O NNPEIMETA
«MATEMATUKA»

1.1. MecTto npeamera B cTpyKType o0pa3oBaTtenbHoii nporpammsel CIIO:

O06meo0Opa3oBaTeNbHBIM

MpeIMeT

«MaremaTtuka

SIBJISIETCS 00s13arebHOoI 4aCTbIO

00111e00pa3oBaTeIbHOTO IUKIa 00pa3oBaTebHONU MporpaMmbl B coorBeTcTBUU ¢ DI'OC CIIO mo
cnermanbHocTu 08.02.14 Ixcnayamayus u o6cnysncusanue MHOZOKEAPMUPHOZO0 00MA

1.2. Hean 1 mi1anupyemMble pe3yJibTaThl OCBOCHHS NpeAMeTa:

1.2.1. Henu npeamera
CogepxaHue mporpaMMbl 00111e00pa3oBaTeNIbHOTO Mpeamera «MareMmaTruka» HamnpaBlIeHO Ha
JOCTUKEHHUE PE3yJbTAaTOB €€ M3y4deHHs B cooTBeTcTBUU ¢ Tpeboanmsimu PI'OC COO c¢ yyerom
npodeccuonanbHor HarnpasiaeHHOCTH OI'OC CIIO.

1.2.2.

[Inmanupyemsie
cootrBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

pe3yJIbTaThI

OCBOCHU

001meo0pa3oBaTeIbHOTO ~ TpeAMeTa B

Oco0oe 3HaueHue npeameT umeer npu Gopmuposanuu u pazpuruu OK, I1IK u JIP.

Konu
HAaUMEHOBAHHE
(dbopMupyeMbIX
KOMIIETCHIIM I

[Inmanupyembie pe3yJIbTaThl OCBOCHUS JUCLHUILIMHBI

OO6mue 1

JucturumHapHbie 2

OK 01. BsiOupats
CIOCOOBI pELICHUS
3a1a4
pohecCHOHATTLHOM
NesITeIbHOCTH,
PUMEHHUTEITHHO

K Pa3JIMYHbIM
KOHTEKCTaM.

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeZCcTBa MOUCKA,
aHanu3a u
UHTEPIpETauN
uHpopMaLuu, 1
UH(pOpMaIlMOHHbIE
TEXHOJIOTUH JUIsI
BBITTOJTHEHUS 32144

- chopMHpOBaTh rPAKIAHCKYIO
MO3UIINIO 00YYaroIIerocs Kak
AKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOTO OOIIECTBa;

- OCO3HATh JTUYHBII BKJIA] B
ITIOCTPOEHHUH YCTOMYHUBOTO
Oymymiero;

- copMUpPOBATH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKH U OOILECTBEHHOM
MPAaKTUKH, OCHOBAHHOTO Ha
Jajore KyJiabTyp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM
MUDE;

- CAaMOCTOSTEJIbHO
(dbopMynupoBath U

- BJaZeTh  METOAAMH  JIOKA3aTEJIbCTB,
QITOPUTMAMHM  PELICHHs]  3a1a4;  yMEHHUE
GbopMyaMpOBaTh OIpEJENICHHs, AKCUOMBI U
TEOPEMBI,  IPUMEHATH  HX,  IIPOBOJIUTH
JIOKa3aTeNbHbIE PACCYXKACHUS B XO€E PEIICHUs
3ajad4;

- YMETb OIIEpUPOBATh IOHATUSMHU: CTEICHb
qucia, jJorapudmM 4Yucia; yMEHHE BBIIOJIHATH
BbIUUCIICHHE 3HAuYe€HUHl U mpeoOpa3oBaHus
BBIPQXEHUI €O CTeneHsMU M Jorapudmamu,
npeoOpa3oBaHus IpoOHO-PALIMOHATIBHBIX
BBIPAKECHMI;

- YMEHHE pellaTh TEKCTOBbIE 3aJa4d pa3HbIX
TUINOB (B TOM 4MCIE HA MPOLEHTHI, JOJIU U
YacTH, Ha JBIKEHHE, pPaboTy, CTOUMOCTh
TOBApOB M YCIYT, HAJIOTH, 3aJauyd U3 O0JIaCTH
YIOpaBICHUS  JIMYHBIMU U CEMEHUHBIMU
¢buHaHCaMM); COCTaBJIATh BBIPA)KCHMUS,

HpO(I)CCCHOH&JIBHOfI AKTYAJIM3UPOBATH HpOGJ’ICMy, YpaBHCHU, HCPABCHCTBA M HX CHCTCMBI IIO
JCATCIIBHOCTH. paccMaTpruBaTh €€ BCECCTOPOHHE, YCIOBHUIO 3aJadd, HCCICAO0BATH IIOJTYYCHHOC
OK 03. - BHOCUTb KOPPCKTHBLI B pemieHue U OLCHHUBATH HpaB,[[OHO,Z[06HOCTB
HJ’IaHI/IpOBaTI) n JACATCIIBHOCTD, OLICHUBATDH PE3YIbTATOB;

PCAIM30BbIBATH COOTBCTCTBUC PC3YJIbTATOB - YMCTH BBI6I/IpaTL MOAXOASAIIHNI H3y‘{CHHLIf/'I
COOCTBEHHOE eJIAM, OCHUBATh PUCKHU MCTOJ JId PCHICHUA 3aJadd, pacliO3HABaThb
HpO(I)CCCI/IOHaJ'IBHOC MOCJIEICTBUI JACATCIIBHOCTH, MATEMATHYICCKUC (I)aKTBI N MaTCMaTU4dYCCKUC

1 VYka3pIBaroTcs JMYHOCTHBIE U MeTarpeaMeTHble pe3yabTatel n3 @I'OC COO (B nocienHei
penakuuu ot 12.08.2022) B oTriaronbHon hopme, hopMupyembie 0011e00pazoBaTeIbHOM

JTUCIUILINHOMN

2 JluctruimHapHbIe (MIPEIMETHBIC) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C UX ITOJTHBIM
nepeurnem Bo ®I'OC COO (B nocnenueit pegakuuu ot 12.08.2022)




U JTUYHOCTHOE
pasBuTHe,
PeITPHHUMATEIHC
KYIO JIeITeIIbHOCTh B
npohecCHOHABLHOM
chepe,
HCIIOJIb30BaTh
3HAHMA 10
¢duHaHCOBOM
IPAaMOTHOCTH B
Pa3ITUYHBIX
JKM3HEHHBIX
CUTYaIUsX.

OK 04.

D¢ dexTuBHO
B3aMMOJICHCTBOBATH
U paboTath B
KOJIJICKTUBE U
KOMAaHJIE.

OK 05.
Ocy1iecTBISTh
YCTHYIO U
MUCHbMEHHYIO
KOMMYHHKAITIIO Ha
roCy1apCTBEHHOM
si3pIke Poccuiickoi
®enepanuu ¢
y4EeTOM
0COOEHHOCTEH
COIMAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTA.

OK 06. ITposBnsaTh
TPaXKTaHCKO-
NaTPUOTHUECKYIO
MTO3HIUIO,
JEMOHCTPHUPOBAThH
OCO3HAHHOE
MOBEJICHUE Ha
OCHOBE
TPaAULIUOHHBIX
00I1eYEeTIOBEYCCKUX
LICHHOCTEH, B TOM
YHUCIIe C YISTOM

- pa3BUBATh KPEATUBHOE
MBIIIUICHUE TTPH PEIICHUN
KU3HEHHBIX MPOOIeM;

- CIOCOOHOCTBH ¥ TOTOBHOCTH K
CaMOCTOSITETLHOMY TTOMCKY
METOIOB PEIICHUS PAKTUICCKUX
3a/1a4, MPUMECHEHHUIO Pa3TUYHBIX
METO/IOB TIO3HAHUS;

- CTaBUTH U GOPMYIUPOBATH
COOCTBEHHBIC 331a4H B
00pa30BaTeNbHOM IeATEITBHOCTH
Y J)KA3HEHHBIX CUTYaIUsX;

- YMETh HHTETPUPOBATH 3HAHUS U3
pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BBIJIBUTATh HOBBIC UJICH,
npeJyiarath OpUruHAIbLHBIC
MOJIXOJIbI U PEIICHUS;

- IMETh BHYTPEHHIOIO
MOTHBAIUIO, BKJIFOUYAIOIIY IO
CTPEMJICHHE K JIOCTHXKECHHUIO [EITH
U yCIeXy, ONITUMU3M,
WHUIIUATUBHOCTh, YMCHUE
JICCTBOBATh, HCXO/ISl M3 CBOMX
BO3MOKHOCTEI;

- YMETh B3aUMO/ICHCTBOBATh C
COLIMATIbHBIMHA HHCTUTYTaMH B
COOTBETCTBHUH C MX QYHKIUSIMHU H
Ha3HAYCHHCM;

- clocoOHOCTH OLICHUBATh
CUTYAIUIO U IPUHUMATH
OCO3HAHHBIE PEIICHNUS,
OPUEHTHUPYSICh HA MOPATBHO-
HPaBCTBEHHBIE HOPMBI U
IIEHHOCTH;

- TOTOBHOCTb K TPY/ly, OCO3HAHHE
IIEHHOCTH MAacTepCTBa,
Tpyaoiooue;

- TOTOBHOCTh K aKTUBHOM
NEeSTeNbHOCTH TEXHOJIOTHYECKON
Y COIMATLHOW HANIPABICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATb,
TUTAHUPOBATH H CAMOCTOSITEIIBHO
BBITIONTHSATH TaKyIO JIEATEIbHOCTH;
- MOJTyYaTh HOBBIC 3HAHHUS, €TO

MOACIM B IPUPOJHBIX U O6H.I€CTBCHHI>IX
SABJICHUAX, B HCKYCCTBC, YMCHHC IIPUBOJUTH

MIPUMEPBI MaTeMaTUYeCKUX OTKPBITUI
POCCHUICKOM ¥ MHUPOBOM MaTEMaTH4YECKOU
HayKU;

- YMETh ONEPHPOBATh MOHATHSIMU: MHOXKECTBO,
MOJIMHO’KECTBO, OTEpAIlUU HaJ MHOKECTBAMU;
YMETh UCTIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arrmapar JJISL OIMUCaHUuA
peanbHBIX TPOLECCOB W SIBICHHA W TPH
pemieHun 3a71a4, B TOM UYHUCIC U3 JpPYTIux
y4eOHBIX IPEMETOB;

- YMETh OIIEpUPOBATH [IOHATUSAMH:
HATypaJbHOE YHUCIIO, IEJIOC YHCII0, OCTATOK IO
MOJTYJIIO, panroHaIbHOE 4HCIIO,
UppaIroOHAIILHOE YHCIIO, MHOXECTBa
HaTypaJIbHbIX, O ECIbIX, palrOHAJIBbHBIX,
IICI>'ICTBI/IT€JIBHBIX YUCCII; YMCHUC UCII0JIb30BaTh
NPU3HAKH JICTUMOCTH, HAUMEHBIIHMA OOIIHid
JeUTEeNIb W HauMeHbllee oO0lee KpaTHoe,
anroput™M EBkiMma mpu  pemieHuW  3ajad;
3HAKOMCTBO C pPa3JIMUHbBIMU MMO3UIIMOHHBIMHA
CHUCTEMaMH CUHMCIICHUS;

- YMCTb MOJCINPOBATH PCAJIbHBIC CUTyallud Ha
SI3bIKE MAaTEMATHKH, COCTAaBJIATH BBIPAKEHHUS,
YpaBHCHHU, HCPABCHCTBA M HX CHCTCMBI IIO
YCIIOBHIO 3a/1a4M, MCCIIE0BaTh IOCTPOCHHBIC
MOJIENIN C UCTIOJIB30BAHMEM alIapara ajareopsl,
UHTEPIPETHUPOBATh IOJYUYCHHBIH pE3yJIbTAT;
CTPOUTH MAaTEMaTHICCKUE MOJEIU C ITOMOIIBIO
reOMETPUUYECKUX TOHATUN U BETUYMH, PEIIaTh
CBA3AaHHBIC C HHUMHU HPAKTHYCCKHUC 3ajadu,

COCTaBJISATh  BEPOSATHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATh TOJYYECHHBIH pe3yJbTaT;
pemiatb NPUKIAAHBIE 3aJa4yd  CpPeACTBaMU

MaTeMaTU4YeCKOro aHaliu3a, B TOM YHCIC
COLIMAIBHO-9KOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa;

- YMETH OIepUPOBAThH MOHATUSIMHU:
panoHanbHas  QYHKIMS,  MOKa3aTelibHas
byHKIM, CTETICHHAs GbyHKIMS,
norapudmuueckas byHKIMA,
TpUTrOHOMETpUUYeCkHe (QYHKIMH, OOpaTHbIE
GyHKIMM;  yMEHHME  CTPOUTh  Trpaduku

rapMOHHU3aluU UHTEPIIPETALNH, U3yYEHHBIX (DYHKIMH, MCIIOJIb30BaTh rpaduku
MEXHAIIMOHAIBHBIX | MPeoOpa30oBaHUIO U IPUMEHEHHUIO | IPU HM3YYEHUH MPOLECCOB M 3aBHUCHUMOCTEH,
U MEXPEJIUTHO3HBIX | B pa3IMYHBIX YUEOHBIX OpU pEUIeHWH 337ad M3 JPYTUX Y4eOHBIX
OTHOUICHUH, CUTYalUsX, B TOM YUCJE IPU IpeIMEeTOB M 3a7ad W3 pealbHOM KU3HU;
IPUMEHSITh CO3JIaHUH Y4YEOHBIX U BbIpaXaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY
CTaHapThI COLIMAJIbHBIX MPOEKTOB; BEJIMYUHAMU;

AQHTUKOPPYINLHUOHHO | - BBISABIISITH IPUYMHHO- - YMEThb ONEpPUPOBATH MOHATHAMU: TOXKAECTBO,
r'O MOBE/ICHUS. CJIEICTBEHHBIE CBS3H U TOKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
OK 09. aKTyaJIu3UpOBaTh 3a/1a4y, HEPaBEHCTBO, CUCTEMa  ypaBHEHUU 51
[Tonb30BaThCs BBIIBUTATh TUIIOTE3Y €€ PEILEHUs, | HEPaBEHCTB, PAaBHOCHJIBHOCTh  YpaBHEHU,
npoeCCUOHATLHON | HAXOJUTh aPTyMEHTHI JIJIs HEPABEHCTB M CHCTEM,  palMOHAJbHBIE,
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JIOKYMEHTAlUEN Ha
roCyJJapCTBEHHOM U
MHOCTPAHHOM
A3BIKaX.

IIK 8.1.
Pa3zpabareiBath
IU3alH-KOHIIEIIIAY
BEO-TIPHIIOKEHUH B
COOTBETCTBUHU C
KOPIOPaTUBHBIM
CTHJIEM 33aKa34HKa.

IIK 8.3.
OcCylecTBIISITh
pa3paboTKy au3aitHa
BEO-TIPHIIOKEHUS C
y4EeTOM
COBPEMEHHBIX
TEHIEHIIUN B
obnactH BeO-
pa3paboTKwu.

JI0Ka3aTeNIbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;
- BJIQJICTh HaBBIKAMH TOJTyYCHHUS
nH(OPMAIINY U3 UCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISITH MIOUCK, aHAIIU3,
CHCTEMATH3AIHIO U
HMHTEPIPETANNIO HHPOpMAIHH
pa3IMYHBIX BUIOB U GOpPM
MIPE/ICTABIICHNS;

- HCTIOJIh30BATh CPEJCTBA
MH(POPMALIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA
B PCUICHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHHU3aIMOHHBIX 337124 C
co0utoIeHreM TpeOOBaHHIHA
APrOHOMHUKH, TEXHUKU
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, PAaBOBBIX U
TUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€301MacCHOCTH;
- TOTOBHOCTH K CAMOBBIPKCHUIO
B Pa3HBIX BUJAaX UCKYCCTBA,
CTPEMJICHHE MPOSIBJIATH KAUeCTBA
TBOPYECKOH JINYHOCTH;

- IMETh UHTEPEC K PA3TMIHBIM
chepam npodeccroHaTbHON
JeSATEIbHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynyuieit mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI; TOTOBHOCTH H
CIOCOOHOCTh K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MIPOTSHKEHUH BCEH KU3HU;

- aHAJIM3UPOBATH MOJyUYCHHBIC B
XOJI€ pelIeHHs 33141
Pe3yJIbTAThI, KPUTHICCKH
OLICHUBATh UX IOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- CAMOCTOSATEIBHO COCTABIIATh
TJIaH PEIICHUs TPOOIIEMBI ¢
YYETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEOYTEHHUI;

- YMETh OLIEHUBATh PUCKH U
CBOCBPEMEHHO NMPUHUMATh
pEIIeHHUs TT0 UX CHIKEHUIO;

- chopmMHpOBaTH MPU3HABATH CBOE
MIPaBO U MPABO APYTHUX JIOJEH Ha
OINOKM;

- TOTOBHOCTh K TPYly, OCO3HAHHE

MppalOHANIbHBIE, TOKa3aTeIbHbIEC, CTETICHHbIE,
norapudmuueckue, TPUTOHOMETPHUECKHE
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBI; YMETh
peliaTh ypaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C
MTOMOIIBIO PA3JIMYHBIX PUEMOB;

- peuniath ypaBHEHHMsSI, HEPABEHCTBA U CHCTEMBbI
C TapaMeTpoM; MPUMEHATb  ypaBHEHUS,
HEPAaBEHCTBA, HUX CHCTEMbl JJIsi peIlIeHus
MaTeMaTUYeCKUX 3a/lay M 3a7a4 U3 pa3IudHbIX
obyacTell HAyKH U PeabHOU KU3HH;

- YMEHUE ONEPUPOBATH MOHATUSIMU: ABUKCHUE

B IIPOCTPaHCTBE, IOA00HBIE (UTrypsl B
MPOCTPAHCTBE,  MCIOJIb30BaTh  OTHOILIEHUE
Iomanaeu MOBEPXHOCTEN u 00BEMOB

NoJ00HBIX (PUTYD MPH PELICHUH 3a7ay;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHUSIMH:
JIBIKEHUE, MapajieabHbIA MEPEHOC,
CUMMETpPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
HIOBOPOT, npeoOpazoBaHue nojoows,
nogo0HbIe  (UTYpB; yMETh paclo3HaBaTh
paBHBIE U TOAO00HBIE (UTYPBI, B TOM YHCIIE B
NpUpOJIe, HCKYCCTBE, ApXHUTEKType; YMEHHE
UCIIOJIb30BATh T€OMETPHUYECKHUE OTHOILICHHS;

- yMEHHE  BBIYHCISITH  TI'€OMETPHUYECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOMIaAb, OOBEM,
TUIOIIAb MIOBEPXHOCTH), UCTIONB3YS
U3y4YCeHHBIE (OPMYJIIBI K METOJIBI;

- YMETh OTIepPHPOBATH MOHATHUSIMHU:
panuoHAIBHbIC, UppalUOHATIbHEIE,
MoKa3aTeJbHbIE, CTETICHHBIE,
JorapupmMHuyIecKue, TPUTOHOMETPUUYECKHUE
yYpaBHEHHsSI ¥ HEPABEHCTBA, HX CHCTEMBI;

- yMeTb  u300pakaTb MHOTOIPAaHHMKH U
MOBEPXHOCTH BPAIICHUS, NX CEUCHHS OT PYKH,
C TIOMOIIBI0 YEPTEXKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEACTB; YMETh pPAaCHO3HABATH
CUMMETPUIO B TIPOCTPAHCTBE;  YMETh
pacrio3HaBaTh MPaBUIIbHBIE MHOTOTPaHHUKH;

- YMETh OIepUPOBAThH MOHATUSIMHU:
PSIMOYTOJTbHAS cucrema KOOpJIMHAT,
KOOP/MHATBl TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOpa, CKAISIpHOE TIPOM3BENCHHUE, YTOI
MEXIY  BEKTOpaMH, CyMMa  BEKTOpPOB,
MPOM3BEICHNE BEKTOpA HAa YHCIIO; HAXOAUTH C
MIOMOIIIBI0 M3YYEHHBIX (HOPMYN KOOpPAMHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHUE MEXTY IBYMS
TOYKaMU;

- YMEHHE OIEepPHPOBATH MOHATUSMH: CpEIHEe
apupmeTHyeckoe, MeauaHa, HauOoibllee U
HaMMEHbIIIEe 3HAUYCHWs, pa3Max, TUCIIEPCHS,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOIO HabOpa;
yYMEHHE W3BIICKATh, WHTEPIPETHPOBATH
uHpOpMalMIO, TPEJCTAaBICHHYI0 B TaOnMIax,
Ha JuarpaMmax, rpadukax, OTpakaroulyo
CBOWCTBA peaJbHBIX MPOIIECCOB U SBICHMIA;
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[IEHHOCTH MacTepCTBa,
TpyAoI00ue;

- CTaBHUTb MPOOJIEMBI U 3324,
JIOIyCKaIoIUe allbTePHATUBHbIE
peleHus;

- BIIQJICTh Pa3IUYHBIMU
crioco6amu OOIICHUS U
B3aHMOJCHCTBUS;

- apryMEHTHPOBAHHO BECTH
JMAJIOT, YMETh CMSTYaTh
KOH(JIMKTHBIE CUTYalllH;

- pa3BepHYTO U JIOTUYHO U3JIaraTh
CBOIO TOUYKY 3pEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEACTB;

COBMECTHAs JeSATEIbHOCTD:

- MIOHUMATh U UCTIOIB30BaTh
MIPEUMYIIECTBa KOMaHTHOU 1
WHIUBUAYaTbHON pabOTHI;

- BEIOMpATh TEMATUKY U METO/IbI
COBMECTHBIX JICHCTBHIA C yueTOM
OOIINX UHTEPECOB U
BO3MOXKHOCTEH Ka)JI0TO YJIieHa
KOJIJICKTHBA,

- KOOPJIMHUPOBATH U BBINIOJIHATD
paboTy B yCIIOBHSIX PEaIBHOTO,
BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO
B3aMMO/ICICTBUS;

- copMUpOBATH CAMOKOHTPOJIb,
yMETh IPUHUMATD
OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh
alanTHPOBATHCS K
SMOLMOHAIBHBIM U3MEHEHUSIM U
MPOSIBIISITH THOKOCTH, OBITh
OTKPBITBIM HOBOMY;

- chopmMHpoBaThH COLUANIBHbBIE
HaBBIKH, BKIIIOYAOIINE
CIIOCOOHOCTH BBICTPAUBATh
OTHOINICHHUS C APYTUMHU JIIOJIbMU,
3a00TUTHCS, IPOSIBIIATH UHTEPEC U
pazpemats KOHQIHUKTHL;

- chopmMHpOBaTH MPUHSATHIE
MOTHBBI U apTYMEHTHI IPYTHX
JIOZIeH TIPY aHAJIN3€e PE3yTbTaTOB
NesTeNbHOCTH;

- IPUHSATH TPATUIIHOHHBIC
HaI[MOHATIbHBIE,
oO1ieyenoBeyecKre
TYMaHHCTUYECKUE U
JIEeMOKPAaTHIECKHE IICHHOCTH;

- COBEpPILIEHCTBOBATH SI3BIKOBYIO U
YUTATENLCKYIO KYJIbTYPY KaKk
CpeCTBA B3aUMOJCHCTBUS MEXKITY

MOPEICTaBIATh MHMOPMALMIO C  MOMOIIBIO
Ta0JIMIL u Jarpamu; HCCIIeI0BaTh
CTAaTUCTUYCCKUE JaHHBIC, B TOM 4YHCIC C
MpUMEHEHUEM TIpapUUYecKUX  METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

- YMEHUE OIepUpOBaThH MMOHATHSIMH:

CIly4aliHBIi OIBIT W CIlydyailHOE COOBITHE,
BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHE
BBIYUCIISITE BEPOSITHOCTh C HCIIOJIb30BAaHHEM
rpaMuecKux METO/O0B; MPUMEHATh (HOPMYJIbI
CIIO)KEHUSI M  YMHOXXEHHSI  BEpOSTHOCTEH,
KOMOWHATOpHBICE (GakTel W (QOpMyJBl TpHU
pelIeHHH 3aJa4; OLEHUBATh BEPOSTHOCTH
peanbHbIX  COOBITHH; 3HAaKOMCTBO co
CIly4aifHBIMU BEIMYMHAMU; YMEHHUE NIPUBOIUTH
IIPUMEPBI NMPOSIBICHHS 3aKOHA OOJIBLIMX YHCEIl
B IIPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUIX;

- yMeTh CBOOOJIHO ONEpPUPOBATH IMOHITUSMHU:
wiomanb QUrypsl, o0bem GUrypsl, BeIMYHUHA
yIia, pacCTOSTHWE OT TOYKH /O IUIOCKOCTH,
paccTossHUE MEXAYy HPSMBIMU, PpacCTOSHHE
MEXIY IUIOCKOCTSIMH, IUIOIAAb  CQEpHl,
IUIOINAb TOBEPXHOCTH IMUPAMUIbI, MPU3MBI,
KOHYcCa, LHWINHIPA, 00BemM KyoOa,
IPSMOYTOJIBHOTO napaenenunea,
MUPaMU/IbI, IPU3MBI, IIIITUHPA, KOHYCA, 11apa;
YMEHHE HaXOAUTh  OTHOIIEHHE OO0BEMOB
O0I00HBIX PUTYp;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHITUAMHU:
CTETIEHb C IIeNIBIM TI0Ka3aresieM, KOPEHb
HaTypaJbHON CTETICHH, CTEIeHb c
palMoHaNBPHBIM ~ TIOKa3aTeleM, CTEeNeHb C
JeHCTBUTEIIbHBIM (BelIeCTBEHHBIM)
nmokaszareieM, JIorapuM  YuClla, CHHYC,
KOCHHYC U TaHT€HC IPOM3BOJILHOIO YHCIIA;

- yMeTh CBOOOJIHO ONEpPUPOBATH IMOHITHUSMU:
rpapuk  ¢GyHKUMH, oOpaTHas  (QYHKIMA,
KOMIO3UIMS (QYHKIUM, JuHEeHHas (yHKUus,
KBaJpaTU4Has GYHKUHUS, CTeeHHAs QYyHKIHS ¢

LeNbIM TOKa3aTeleM, TPUTOHOMETPUUECKHE
¢byHKIMH, o0OpaTHble TPUTOHOMETPHUYECKUE
GyHKIMM, TTOKa3aTeabHas U Jiorapupmudeckas
byHKIUY;

- yMeTb CTpouTh rpaduku  QyHKUUH,
BBINOJIHATh npeoOpa3oBaHus rpapuKoB
byHKIHI,

- YMEThb MCIIOJIb30BaTh rpadpuku GyHKUIUM A
M3Y4YEeHMs] TPOIECCOB M 3aBUCHMOCTEH Mpu

pelieHnyd  3agad U3 JOPYrHuX  y4eOHBIX
MPEAMETOB M U3 peajbHOM >KU3HU; BBIpAXaTh
dbopmynamMu 3aBUCUMOCTH MEXIY
BEITMYMHAMU;

- yMeTb CBOOOJHO ONEpUPOBATh MOHITUSMHU:
YETHOCTh (PYHKIMH, TEPUOIUYHOCTh (PYHKIIUH,
OTPaHUYEHHOCTh  (YHKIMH, MOHOTOHHOCTb




JIOJIbMU ¥ TIO3HAHUS MUPA;
- OCO3HATh [ICHHOCTU HAy4YHOI
NEesATeIbHOCTH, TOTOBHOCTD
OCYIIECTBIISTH MPOEKTHYIO U
HCCIIEI0BATENbCKYIO0
NesITeNIbHOCTh UHIUBUYaIbHO U
B TpyIIC;

- BHOCUTbH KOPPEKTHUBHI B
NEeSITeIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU
MOCIICACTBH J1eATEIbHOCTH;

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOU U MPOESKTHOM
NEesTeIbHOCTH, HABBIKAMU
paszpeleHus mpoodiieM;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
(dbopMaTax ¢ yueToM Ha3HAYCHUS
nH(OpMALIUY U 1IeNIeBOI
ayJIUTOpUH, BbIOMpas
ONTUMAJIBHYIO POopMy
MPEACTABICHUS U BU3YyaJIU3AllHH;
- BIIQJICTh HaBBIKAMU
MO3HABATEIBHON peIIeKCHH KaK
OCO3HAHHUS COBEPIIAEMbBIX
JICCTBUH U MBICITUTEIIBHBIX
MIPOLIECCOB, UX PE3yIbTATOB U
OCHOBaHHII;

- TOTOBHOCTb K aKTUBHOU
NEeSATETbHOCTH TEXHOJIOTHYECKOM
Y COIIMAbHOM HANpPaBIE€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
MJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSTH TaKyIO J€ATEIHHOCTD;
- IJTAHUPOBATH M OCYIIECTBISATh
JICWCTBUSA B OKPYIKAIOIIEH cpefie
Ha OCHOBE 3HaHUS LieNen
YCTOMYHMBOTO pa3BUTHUSA
YEJI0BEUYECTBA;

- CaMOCTOSITEIILHO OCYIIECTBIISITh
M03HABATENBHYIO I€ATEIbHOCTb,
BBISIBIIATH MPOOJIEMBI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON
NEeSATEIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CITIOCOOCTBOBATH
(hOpMHUPOBAHHIO U TIPOSIBIICHUIO
LIUPOKOU 3PYIULIMH B Pa3HBIX
00J1acTSIX 3HaHUH, TTOCTOSTHHO
MOBBIIIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII
YPOBEHb.

(byHKIMH, SKCTpeMyM (QYHKLUUHU, HanOoJbIlee
M HauMeHbllee 3HadeHHss (QYHKIUM Ha
IIPOMEXKYTKE; YMETh MPOBOJIUTH MCCIEA0BAHNE
byHKINH,

- YMETh HCIIOJIb30BaTh CBOWCTBA M TpauKu
GyHKIMA JUISt peleHus YpaBHEHUH,
HEpPaBEeHCTB U  3aJad C [apaMeTpamy;
n300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTHU
MHOXECTBA PEILICHUIM YpaBHEHWUM, HEPABEHCTB
U UX CUCTEM;

- yMeTh CBOOOJHO ONEpPUPOBATh IMOHITUSMHU:
TOYKa, IMpsiMas, IUIOCKOCTb, HPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKHH yTIoj, JIBYIPAHHBIN
yroj, IepeceKarouuecs, napajuieibHble U
CKpEIIMBaIOIINECs NPSMbIE, apaJIEIbHOCTD U
NEePIEHAUKYISIPHOCTh MNPAMBIX U IUIOCKOCTEH,
YTOJI MEXJy MPSAMBIMU, YIOJ MEXAY NPSAMON U
IJIOCKOCTBIO, YTOJI MEXY MJIOCKOCTSAMU;

- YMETh MHCHOJB30BaTh IpPU PEUICHUH 3a]ad
n3ydeHHbIe (PaKThl U TEOPEMbI TUIAHUMETPHH;
yMEHHE OIICHHBATh pa3Mepbl OOBEKTOB B
OKpYXaroleM MUPE;

- yMEHUE ONEepUpPOBATH MOHATUSAMU:
MHOTOTPaHHHK, CEUEHUE MHOTOTpaHHHKA, KYyO,
napajuiefienumnen, npusma, nupamuaa, ¢urypa
U TOBEPXHOCTb BpallleHUs, LUIMHJIpP, KOHYC,
map, cdepa, cedenuss (uUrypsl BpalleHUs,
IUIOCKOCTh, Kacaromascs chepsl, THIHHIPA,
KOHyCa, IUIOIIA/lb IOBEPXHOCTU NUPaMUIbL,
IPU3MBI, KOHYyCa, IUJIUHPA, MIOMAaas chepsl,
o0BeM Ky0a, IIPSIMOYTOJIBHOTO
napajuiefienunena,  NUpaMUAbl,  ITPU3MBL,
[WINHApA, KOHYyCa, 11apa; yMEHHe U300paxarhb
MHOTOTPaHHUKHU U TIOBEPXHOCTH BpallleHUsl, UX
CEYEHHs OT pYKH, C IOMOIIBI0 UYEPTEKHBIX
MHCTPYMEHTOB M JJIGKTPOHHBIX  CPEICTB;
YMEHME  paclo3HaBaTb  CHUMMETPHIO B
IIPOCTPAHCTBE; yMEHHE pacrno3HaBath
IIPaBWJIbHBIE MHOTOIPaHHUKH;

- yMEHHE MPUMEHSITh CBOICTBa
reOMETPUUECKUX  (QUryp, CaMOCTOSTEIHHO
dbopMyIMpOBaTh  ONpPENEICHHUS]  H3yYaeMbIX
¢buryp, BBIIBUTaTh TUIOTE3bl O CBOWCTBAX M
MpU3HAKax reOMEeTPUUYECKUX ¢uryp,
00OCHOBBIBAaTh MJIM ONPOBEPraTh MX; YMEHHE
MPOBOMUTh  Kiaccupukamuioo  Guryp 1o
pa3IMYHbIM IIpU3HAKaM, BBITIOJIHATh
HE0OXO0IUMBIE JOTIOJHUTEIbHBIE TTOCTPOEHUS;

- yMETb  W3BJIEKaTb, HHTEPIPETHUPOBATH
uH(pOpMalKIO, MPEACTABICHHYI0O B TabIuIax,
Ha JuarpaMmax, rpadukax, OTpaKkaroulyio
CBOICTBa peaJbHBIX MPOIIECCOB U SBJICHUM;
NpPEJCTaBIATh HMH(POPMAIMIO C  MOMOIIBIO
Ta0JIHIL u Jarpamu; HUCCIIEen0BaTh
CTaTUCTUYECKUE JIaHHBIE, B TOM HYHCIE C




NpUMEHEHHEM TrpauyecKux  METOJ0B U
ANEKTPOHHBIX CPEACTB;
- yYMETb OIEpPUPOBATH IOHATUAMU: TOUKA,

npsimas, IJIOCKOCTB, IIPOCTPAHCTBO,
JBYI'PAaHHBIA  yIOJ, TPEXI'PaHHBIA  YroJI,
nepeceKaroImecs, HapajuIeJIbHbIC U

CKPEIIMBAIOIINECS PSIMbIE, apaJIeIbHOCTh U
NEPIEHINKYIIIPHOCTDh TIPSMBIX M TUIOCKOCTEH,
YTOJI MEXKJTy MPSMBIMH, YTOJ MEXKAY MPSIMOU U
IUIOCKOCTBIO, YIOJI MEXAY IIOCKOCTSIMU;
YMEHHE HCIIOJIb30BaTh MPH PEIICHUU 3a1ad
U3y4eHHbIE (AKThl U TEOPEMBI TUIAHUMETPHH;
YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB B
OKpY’KaloleM MUPE;

- YMETh WCHOJB30BaTh MPU PEHICHUH 33134
n3y4eHHbIE (AKThl U TEOPEMBI TUIAHUMETPHH;
YMEHHE  OICHUBaTh  pa3Mepbl  OOBEKTOB
OKPY’KaIoLIero MUpa;

- YMETh OIIEPHPOBATH MOHSATHUSIMHU:
OTIpeNieIeHne, aKkCHoMa, TeopeMa, CIEICTBHE,
CBOWCTBO, MpH3HAK, JI0Ka3aTebCTBO,
PaBHOCHIILHBIC (hOpMYIIMPOBKH; YMETh
dbopMynupoBaTh obpaTtHoe u
MIPOTUBOIIOJIOKHOE YTBEPKICHUE, MPUBOIUTH
NPUMEPBl U KOHTPIPUMEPHI, HCIOJIH30BAThH
METOJT MAaTEMATHIEeCKON WHIYKITUH; TIPOBOJIUTH
JIOKa3aTeIbHbIC PACCYKICHUS TIPU PEIICHUM
3aJ1a4, OIEHUBAThH JIOTHYECKYIO MPaBUILHOCTH

pacCyXIEHHU;
- YMETh ONEPUPOBATH MOHATUSIMH: (DYHKIIHS,
HEIIpepbIBHAS byHKIHS, MIPOU3BOAHAS,

nepBooOpaszHas, OIpeAeNeHHBIH  HHTerpan;
yMETb HaXOJAWUTh MPOU3BOJIHBIE HJIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIIPaBOYHBIE MaTepUAIIbI;
UCCIIEIOBaTh B MPOCTEHUIINX CiIydasix QyHKIUU
Ha MOHOTOHHOCTBH, HaXOJHUTH HauOOoJIbIINE U
HalMEHbIIME 3HAauYeHUs (yHKIUM; CTpPOUTH
rpadKd  MHOTOWICHOB C HCIIOJIb30BaHUEM

anmapara MaTeMaTH4ECKOro aHanusa;
IIPUMEHATH ITPOU3BOJAHYIO NPH PEIICHUH 3a/1a4
Ha JBHKECHHUE, pemarb IIPaKTUKO-

OpUEHTUPOBAaHHBIE 3a/ayll Ha HauOoJbllee U
HalMEHbIIIEe 3HAYEHUS, HAXOXKJIEHHUS IyTH,
CKOPOCTH M YCKOPEHHUS;

- YMEHHE CBOOOIHO ONEpPHPOBATH MOHITUSMHU:

JIBIDKCHHE, napasieabHbIN MEepPEHoC,
CUMMETpPUs Ha IUIOCKOCTH M B INPOCTPAHCTBE,
MIOBOPOT, npeoOpa3oBaHue nonoous,

noJo0Hble (UTYphl; YMEHHE pPACHO3HABATh
paBHBIE U MOJO00HBIE QUTYPHI, B TOM YHUCIE B
IIPUPOJIE, HCKYCCTBE, AapXUTEKType; YMEHHUE
UCIIOJIb30BAaTh T'€OMETPUYECKHUE OTHOIICHUS,
HaXOJIUTh F€OMETPUUECKUE BEIMYUHBI (JJTUHA,
yTOJ1, IJI0LIa/ib, 00BEM) MPHU PELICHUH 33134 U3
JPYTUX Y4eOHBIX MPEIMETOB M M3 pPEaIbHOM
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JKU3HU;

- YMETb OTepupoBaTh MOHATHSIMHU:
HENPEPBIBHOCTh byHKIUH, ACHMIITOTBI
rpaduka  GyHKOMH, TEepBas W BTOpas
MpoOM3BOHAS (YHKIUH, TCOMETPUYCCKHA U
buznvecKkuit CMBICTT MPOU3BOIHOM,
nepBooOpaszHasi, ONPEAEICHHBI  HHTErpa;
YMEHHE BBIYMCIATH MPOU3BOIHBIE CYMMBI,
MPOU3BECHUS, YAaCTHOTO M  KOMIIO3HIIUU
byHKIIHIA;

- yMETh HCIIOJIb30BaTh MPOU3BOJIHYIO ISt
uccienoBanus QYHKIUM, OIS HaX0XKICHUS
HAWIYYIIETO PEIICHUS B MPHUKIAIHBIX, B TOM
qrcie COLIMAJIbHO-9KOHOMHYECKUX u
bu3MUeCKUX 3alavyax; HAXOAWTh IUIOHMIAAH U
00beMbl (UTYp ¢ TIOMOINBIO HWHTErpaa;
MIPUBOJIUTH OpUMEpPhl  MaTEeMaTHYEeCKOTO
MOJICIIMPOBAHUS c TIOMOIIIBIO
muddepeHIaNbHbIX YpaBHEHU;

- yMeTb CBOOOJHO ONEpPUPOBAaTh MOHITUAMHU:
IpSIMOYTOJIbHASI CHUCTEMa KOOPAMHAT, BEKTOD,
KOOpJMHATBl TOYKH, KOOPAMHATBI BEKTOPA,
CyMMa BEKTOPOB, NPOM3BEJICHHE BEKTOpa Ha
YHUCIIO0, pa3NIoKEHHEe BeKTopa o 0asucy,
CKaIIpHOE  IPOM3BEACHUE, YIOJI  MEXIy
BEKTOpaMH.




2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. O6bem npeameTa U BUIbl y4eOHON pabOThI

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl IIpeAMeTa 224
B T.4.

OcHoBHoOe€ conepxxaHue 184
BT. 4.

TEOPETHUECKOe 00yUueHue 110
MIPAKTUYECKUE 3aHATUS 74
1abopaTOpHBIE 3aHATUS 0
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 12
NMPHUKJIAJTHOT0 MOYJISA)

BT. 4.

TeopeTuuecKoe o0ydeHue 0
MPaKTUYECKUE 3aHATUS 12
NuauBuayaIbHBIH NPOEKT HET
CamocrosiTesibHast padoTa 00y4aromerocsi 18
Koncyapranum nepes 3Kk3aMeHOM 16
IIpomexyTouHas arrecTanus (3K3aMeH) 6
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2.2 TemaTu4eckHii TUTaH U cofiepKaHue yueOHoTo npenMeTra «MaTeMaTukay

Conep:xxanue yueOHOro MaTtepuasia (0CHOBHOE H PO ecCHOHAIBHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmMupyemblie
" Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUYECKHUE 3aHATHUS, NPUKJIATHOMI 4ACOB KOMITETEHIHH
MOAYJIb (IPU HAJIMYMH)
1 2 3 4
OcHoBHOE coJepKaHue

Pasnen 1. IloBTopeHme 10

Kypca MaTeMaTHKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Copepxanne yueOHOro Marepuaa

Lenb u 3a/1a4d | AHTUKOPPYIIIMOHHOE MpOoCBelieHrne. ba3oBbie 3HaHUS U YMEHHUS 110 MaTEMaTUKE B

MaTeMaTHKU IpH | mpoeCCHOHAIBHON 1 B TOBCETHEBHOM JEATEIHLHOCTH. BXOIHOM KOHTPOIIb.

OCBOCHUU CIIELUAIBHOCTU. | KOMOMHUPOBAaHHOE 3aHSTHUE. 2

Tema 1.2 Cojeprkanne y4eOHOro MaTepuasa OK 01, OK 02, OK 03,

Uucna w  BbryucieHus. | JlelicTBUS HaJ 4YMCIaMH, OOBIKHOBCHHBIMH W JIECATHYHBIMH JpoOsimu. [Ipocthie OK 04, OK 05, OK 06,

Beipaxenus U | IPOLIEHTHI, pa3HbIe CIIOCOOBI UX BHIUYUCICHHUS. OK 09.

peoOpa3oBaHMUs. JleiicTBus co cTeneHsMu, OPMYJIBI COKPAIIICHHOTO YMHOKCHHSI.

ITponientHeie BeuucaeHus. | KoMOMHUPOBAaHHOE 3aHSTHE. 2 JIP 02, JIP 03, JIP 04, JIP

Tema 1.3 IIpodeccnonaibHO-OpHEHTUPOBAHHOE coJep:KaHue (conep:xkaHue 07,JIP 11, JIP 13, JIP 14,

['eomeTpus Ha MIOCKOCTH. | MPHKJIATHOIO MOXYJIA) JIP 16, JIP 18, JIP 20, JIP
Bunpl miockux ¢uryp u ux miomaas. 'eomeTpus Ha MIOCKOCTH. 23, JIP 24, JIP 25.
Permennie 3a1a4 Ha MOMCK MJIOMIAAM PA3UYHBIX YacTel caifta, T.e. Tex obnacteil,
YTO BBIACIACHBI IMOJ Pa3IUYHBIC TEMbI, €CIIH 3TH 00JACTH MMEIOT BHUJ IUIOCKHX IIK 8.1, TIK 8.3.
duryp.
[TpakTHyeckoe 3aHsITHE. 2

Tema 1.4 Cojnepkanne ydeOHOro Marepuana

YpaBHeHHs u | JIuneiinble, KBaJpaTHbIC, TPOOHO-THMHEWHbIE YpaBHEHUS U HepaBeHCTBA. CrocoObl

HEPaBCHCTBA. CucreMms! | perieHus: CHCTEM JHHEWHBIX ypaBHEeHUI. CHCTEMbI IMHCHHBIX HEPABCHCTB.

ypaBHEHUH. [TpakTHyeckoe 3aHsTHE. 4
CamocrosiTenpHas paboTa 2

Pasnen 2. DiieMeHTApHbIE 6

GyHKIun

Tema 2.1 Coneprkanne yueOHOro MaTepuana
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Yucnosas byHKUUS.
JIuneinas u
KBagparuunas GyHKus.

Crioco6b1  3amanust ¢yHkuumu. OOnacte omnpeneneHust ¢yaknuu. CpoiicTBa
GyHKIMM: Bo3pacTaHue, yOBIBaHHME; YETHOCTh, HEYETHOCTH, HEMPEPHIBHOCTH;
nepuoau4HocTh.  OmpezneneHue CBOWCTB (YHKIMHM 3aJaHHOM TpapuuecKum

crocoboM. JInneliHas u kBaapaTudHasi PyHKIMs, ee rpa@uKy U CBOMCTBA.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

KoMOnHHUpOBaHHOE 3aHATHE. 4 07,JIP 11, JIP 13, JIP 14,
Tema 2.2  OO6parnas | Comep:xanue y4eOHOTo Marepuania JIP 16, JIP 18, JIP 20, JIP
GbyHKIMS. OOparHas (yHKIMSA: omnpeaesieHne oOpaTHOW (YHKIIMH, aJTOPUTM HAXOXKICHHS 23, JIP 24.
oOpatHOW (yHKIMH, MOCTpoeHHe Trpaduka OOpaTHONH (YHKIMH OTHOCHTEIHHO
rpaduka 3agaHHON (PYHKIUH.
KoMOnHUpOBaHHOE 3aHATHE. 2
Paznea 3. 12
Crenenn U KOPHH.
Crenennasi pyHKIMA
Tema 3.1 Cogepxanue yueOHOro Marepuaa
CrenenHast yHKUMS, e¢ | [JoaTHe KOpHA N-Oif CTENEHH M3 JAeiicTBUTENbHOro yncna. OyHKIH y = VX ux
CBOHCTBA cBoiictBa u rpaduku. CBoMCTBa KOPHSI N-Oi CTEHECHH.
KoMOuHMpoBaHHOE 3aHSTHE. 2
Tema 3.2 Cogepxanue yueOHOro MaTepuana
ITpeobp a30BaHUC [IpeobpazoBanue upparmoOHATHHBIX BBIPAKEHUMN. OK 01, OK 02, OK 03,
BBIPQXXEHUI ¢ KOPHSIMH n- OK 04. OK 05. OK 09.
oif cTenenu KoMOMHHPOBAHHOE 3aHSTHE. 2 ’ ’
Tema 3.3 Cojnepkanne ydeOHOro Marepuana
CpoiictBa  creneHu ¢ | [loHATHE CTENEHU ¢ JTHOOBIM PallMOHAIBHBIM TIOKa3areneM. CTeneHHble (YHKIINY, JIP 02, JIP 03, JIP 04, JIP
palroOHaJIbHBIM U | X CBOUCTBA U Fpa(l)I/IKI/I. 07’ JIP 11’ JIP 13’ .HP’ 14,
JEHCTBUTEILHBIM KomOunupoBaHHoe 3aHsTHE. 4 JIP 16, JIP 18, JIP 20, JIP
MOKAa3aTeISIMU 23, JIP 24.
Tema 3.4 Coneprxanue yueOHOro MaTepuaia
Pemenue
MPPALHOHAIBHBIX PaBHOCHIIBHOCTh HMppaIMOHATBHBIX YpPaBHEHHH M HEpaBeHCTB. MeTOIbl WX
ypaBHEHUH ¥ HepaBeHcTB | PCLICHHS. PellleHie HPPallMOHAIBHBIX ypaBHCHHIA i HEPABCHCTB.
KoMOunmpoBanHoe 3aHsTHE. 2

Tema 3.5
Crenenu nu KOpHH.
CrenenHast GyHKIUS.

CogepxaHue yueOHOT0O MaTepuana

Ornpenenenne CTeEeHHOW (DYHKIIMH M MCIOJIB30BaHUE €€ CBOWMCTB, NIPH PEUICHUU
YpaBHEHUN U HEPABEHCTB.
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KoutposnbHast paboTa. 2
CamocrosiTenpHas padora. 2
Pa3nen 4. 10
IHokazaTenbHast
GyHKIunA
Tema 4.1 Coneprkanue yaeOHOro MaTepuaia
Ioxasarenbhas  GYHKUMA Creren, ¢ mpoM3BOABHBIM  MCHCTBHTENBHBIM MOKa3aTeneM. OmpeieieHue
CC CBOUCTBA. MOKa3aTeIbHONH (YHKIMH, €€ CBOMCTBa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM
nokaszareiabHON (yHKIMU. PereHne mokasaTelnbHBIX YpaBHEHUH (DyHKIIMOHAIBHO-
rpadM4ecKUM METOIOM.
KomMb6unmnpoBanHoe 3aHsTHE. 2
Tema 4.2 Coneprxkanue yueOHOro Matepuana 8112 (())i’ 8}15 (())52’ %&i %3;'
Pemenue . TIOKA3aTCIBHBIX | Perenne  mokasaTenbHBIX YpPaBHEHUM METOJIOM YpaBHHMBaHHS IOKa3aTeEJEH, ’ ’ .
YPaBHCHUH M HCPABCHCTB. | \ie10110M BBEIGHNS HOBOM NEPEMEHHOM, (yHKIMOHAIBHO-TPAGHIECKHM METOIOM. JIP 02, JIP 03, JIP 04, JIP
Pemienne nokasaTenbHbIX HEPABEHCTB. 07, JIP 11, JIP 13, JIP 14,
[TpakTHyeckoe 3aHsTHE. 4 JIP 16, JIP 18, JIP 20, JIP
CamocTosTenpHas padoTa. 2 23, JIP 24.
Tema 4.3 Coneprkanue yueOHOro Matepuana
Cucrembl . TIOKA3aTCIBHBIX | Porreppe  moka3aTeTbHBIX YpaBHEHUH W HEpaBEHCTB. PemeHue cucrem
ypaBHCHIH. MOKA3aTeIbHBIX YPABHEHHIA.
KomMb6unmnpoBanHoe 3ansTue. 2
Tema 4.4 Coneprkanne yueOHOro MaTepuana
Pemenue 38134 | perrenye  MOKa3aTENBHBIX YpPaBHEHUII METOJOM YpaBHUBAHUS TNOKa3aTeled u
[loxasatenbhas GpyHKuns METOJIOM BBEJICHHS] HOBOW NepeMeHHOM. PelieHne nokazareabHbIX HEPABEHCTB.
KonTponbhas paboTa. 2
Paznen 5. Ilpsambie n 14
IUIOCKOCTH B
NMPOCTPAHCTBE
Tema 5.1. Copnepkanne ydeOHOro MaTeprana
OcHoBHbIE nonsatus | [Ilpenmer crepeomerpuu. OCHOBHbIE TMOHATUA (TOYKA, TMpsAMasi, IUIOCKOCTb,
CTEPEOMETPHH. npocTtpancTBo). OCHOBHBIE  aKCHOMBI  cTepeomeTpuu.  Ilepecekarommecs,
PacnoniokeHue IpsAMBIX M | mapajiielbHble HW  CKpelMBaroImuecs npsmbie. [Ipu3Hak u  CBOWCTBO OK 01, OK 02, OK 03,
IUIOCKOCTEN CKPEITUBAIOIINXCS MPSMBIX. OK 04, OK 05, OK 09.
KoMOuHMpoBaHHOE 3aHSTHE. 2
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Tema 5.2.
[TapannenbHOCTh MPSIMBIX,

Copepxanne yueOHOro Marepuaa

[Tapannensubie mpsimas W 1wiockocTb. Ompenenenue. [Ipusnak. CporicTBa (c

OpsMOM M IJIOCKOCTH, | JIoKazarenbcTBOM). [lapannensubie miockoctu. Onpenenenue. [Ipuznak. ColicTBa JIP 02, JIP 03, JIP 04, JIP
IIJIOCKOCTEH (c nokazatenbcTBOM). TeTpasap u ero siemeHThl. [lapamnenenunen u ero 07,JIP 11, JIP 13, JIP 14,
sneMeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX TpaHel U JuaroHajiel mapasuiesenumea. JIP 16, JIP 18, JIP 20, JIP
IToctpoenue ceuenunii. Penienue 3amay. 23, JIP 24,JIP 25.
KoMOuHMpoBaHHOE 3aHSTHE. 2
Tema 5.3. | Coneprkanue ydeOHOT0 MaTepuasa
[lepnieHIUKYISAPHOCTD [eprienaukymnsipasie npsmMeie. [lapamienbHble NpsiMble, NEPIEHAUKYISPHBIE K
MPSIMBIX, npsIMON U | Iiockoctd.  [Ipu3Hak  mepneHAMKYJISpHOCTH  HPSMOM M IJIOCKOCTH.
IIJIOCKOCTH, IUIOCKOCTEN JoxasarensctBo. Ilepnenaukynsap u HakioOHHas. llepneHauKyIspHbIE TUIOCKOCTH.
[Tpu3Hak neprneHuKyIIpHOCTH IUIOCKOCTeH. Jloka3aTenseTBo.
PaccTosiHMS B IPOCTPAHCTBE.
KoMOuHMpoBaHHOE 3aHSTHE. 4
Tewma 5.4. Cogepxanue yueOHOro MaTepuana
Teopema 0 Tpex >
HIepICHIHKYILIPAX Teopema o Tpex mnepreHANKyIspax. Jloka3areabCTBO. YTONI MEXIy MpsSIMOW U
IJIOCKOCTBIO.
YTroa MexIy MI0CKOCTSIMHU.
KoMOuHMpoBaHHOE 3aHSTHE. 2
Tema 5.5. IIpojeccnonaibHO-OPHEHTUPOBAHHOE coaepikaHue (conep:xxanue
[TapannenesHsie, NPUKJIAJTHOT0 MOAYJIsT)
MePIeHIUKYIISIPHBIE, AkcuoMbl  crepeoMmerpuu. llepneHauKyIspHOCTE NpSAMOM M IUIOCKOCTH,
CKPELIMBAIOIIUECS MPSIMBIE | MApaIeIbHOCTh TIBYX MIPSIMBIX, TIEPIICHIUKYISIPHBIX IUIOCKOCTH,
MEPIEeHIUKYISIPHOCTh TIOCKocTel. Kak MOryT pacmonaraTbCsi KOMILIEKTYIOIINE B
cocraBe  kommnblorepa. Kak  pacnonaraercs — mpoBoja  HOJKIIOYEHHS
kommuiekTyromux [1K.
[pakTHYECKOE 3aHSTHE. 2
Tema 5.6. Cojnepkanne y4eOHOro Matepuana
Pemenue 3anay. IIpsMelie u | PacnionoskeHue MpsSMBIX U TUIOCKOCTEH B MpocTpaHcTBe. [lepneHIuKyIspHOCTh U
IJI0CKOCTH B | MapaJuIesIbHOCTh MPSAMBIX U MII0cKocTed. CKpelrBaronyecs npsiMple.
MIPOCTPAHCTBE KonTponpHas pabora. 2
Pasznen 6. Koopaunarsl u 10

BEKTOPBI

Tema 6.1

CopepxaHue yueOHOro MaTepuaa
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JlexapToBBl KOOPIMHATHI B
npoctpaHcTBe. PaccTosinue
MEX1y JBYMS TOYKaMH.

JlexapToBbl KOOpPAMHATHL B IpocTpaHcTBe. IIpocreiimme 3amauyum B KOOpPAMHATAX.
PaccrosHne Mexny nByMs TOUKAMH, KOOPAUHATHI CEPEIUHBI OTPE3KA.
Kak cocraBiena kapra 38e3qH0ro HebOa. Kak uiryT pacctosiHie M1y IUIaHETaMHU.

Koopounatsl  cepenuHbl | KoMOMHUpPOBaHHOE 3aHATHE. 2
OTpe3Ka. OK 01, OK 02, OK 03,
Tema 6.2 Cojeprkanne y4eOHOro MaTepuasa OK 04, OK 05, OK 09.
Bekropsl B mpocTpancTse. | Bektopsl B mpoctpancTtBe. ClOKEHHE W BBIYMUTAHUE BEKTOPOB. YMHOXEHHE
VYrom Mexay BeKTopaMmu. | BeKTopa Ha uncio. Kommianapasie BeKTOpbl. CKaIsipHOE MPOHU3BEICHUE BEKTOPOB.
CkansipHoe mpousBelieHHe | Pa3noxeHue BEKTOpa Mo TpeM HEKOMILIaHAPHBIM BekTopaM. KoopauHaThl BEKTOPA,
BEKTOpPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJUHATAX, YTOJI MEXKIY BEKTOPAMHU, YIOJ

MEXly MPSMOI U MJIOCKOCTBIO, YTOJI MEX]TY IJIOCKOCTSAMHU.

KoMOnHHpOBaHHOE 3aHATHE. 4 JIP 02, JIP 03, JIP 04, JIP
Tema 6.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue 07,JIP 11, JIP 13, JIP 14,
[IpakTuxo- MPHUKJIAJTHOT0 MOIYJIA) JIP 16, JIP 18, JIP 20, JIP
OpUEHTHPOBaHHbIE 3a1auM | KoopiuHaTHas  mIIOCKOCTh.  BblumMcineHue — paccTosHMA ~ Ha  IUIOCKOCTH. 23, JIP 24,]IP 25.
Ha KoopauHaTHOM | KonnuecTBeHHbIe pacueThl. Kak 3aJI0)KUTh B KOJ CaiiTa BBIYMCICHUE PACCTOSIHHS
IJIOCKOCTH MEXJ1y TOUKaMHU, JUIsl HAXOKJCHHS pACCTOSHHUSL.

[IpakTHueckoe 3aHsTHE. 2
Tewma 6.4 Cojnepkanne yueOHOro Marepuana
Pewenue 3a1a4. | /lekapToBBI KOOPAMHATEI B IPOCTpaHcTBe. BekTopsl B npocTpaHcTBe. ClokeHue n
Koopaunats! 1 BEKTOpHI BbIUMTAaHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTODBI.

CkansipHOE  INpOM3BEAECHHME  BEKTOpOB. PasnmokeHme  BekTopa 1O  TpeEM

HEKOMIUIaHApHBIM BeKTOopaM. [Ipocreitmme 3agaum B koopauHaTax. KoopauHatsl

BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE

IIPOU3BE/IEHUE BEKTOPOB B KOOpPJAMHATAX, YroJd MEXIy BEKTOpaMH, yroyl MExXIy

IPSIMOM U TNIOCKOCTBIO, YTOJI MEXKAY TUNIOCKOCTSIMH.

KontposabHas pabora. 2

CamocrosiTenpHas padora. 2
Pazgen 7. Jlorapu¢gmsl. 20 OK 01, OK 02, OK 03,
Jlorapudpmuyeckasn OK 04, OK 05, OK 06,
dbyHKuus OK 09.
Tema 7.1 Cogeprkanne yaeOHOro MaTepuana JIP 02, JIP 03, JIP 04, JIP
Jlorapupm yucina. | Jlorapugm uucina. JlecsITUYHBINA U HATYpaJIbHBIN JIOTapU (MBI, UUCIIO €. 07,JIP 11, JIP 13, JIP 14,
JecsaTranbiit U | KoMOMHMPOBAaHHOE 3aHSATHE. 2 JIP 16, JIP 18, JIP 20, JIP

HaTypaJbHBIN JOTapu(MBI,
YHCIIO €

23, JIP 24.
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Tema 7.2
[Ipumenenue norapudmon
JUIS  pelieHus 3adad  Ha

IIpojeccrnoHaILHO-OPHEHTUPOBAHHOE
NPHUKJIATHOTO MOIYJIsA)

coJepkaHue (copep:xkaHue

[Tpumenenue goraprugMoB sl pelIeHus 3a/1a4 Ha BKJIAIbL.

MPOLIEHTHBIN pocT | [IpakTHueckoe 3aHsTHE.
CTOUMOCTH.
Tema 7.3 Cogneprkanue yueOHOro MaTepuasa
CpoiicTBa  ;orapugmoB.
Omneparus Cgoiicta norapudmon. Onepanus jorapuGMupoBaHusl.
norapuMUpPOBaHUS
KomMb6unmnpoBanHoe 3aHsTHE.
Tema 7.4 Cogepxanue yaeOHOro MaTrepuaa
Jlorapudmuueckas

¢byHKIHsA, ee CBOWCTBA

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

KomMb6unmnpoBanHoe 3ansTue.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 09.

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 21.

Tema 7.5

Pemenue
JorapuGMUIECKIX
YpaBHEHUH U HEPABEHCTB

Coneprxkanue yueOHOro MaTepuana

[lonsarue norapudmuyeckoro ypaBHeHus. Ornepanus NTOTCHIUPOBaHHUA. Tpu
OCHOBHBIX METOJa peleHHs Jorapu(pMUUECKUX YpaBHEHHMH: (yHKIMOHAIBHO-
rpadguyeckuif, MeTOJ MNOTEHLUHUPOBAHUS, METOJ BBEIEHUS HOBOW IEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA.

Komb6unmnpoBanHoe 3ansTue.

Tema 7.6 Coneprxanue yueOHOro MaTepuaia
Cucremsl
norapupMHYECKIX AJNTOpUTM peLIeHUsT CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupmMuyUecKux
ypaBHEHUIA YPAaBHEHUI U HEPABEHCTB.
KomOunupoBaHHoe 3aHsTHE.
Tema 7.7 IpodeccnonabHO-OPUEHTHPOBAHHOE coJepKaHue (conepxkaHue

Jlorapugmsl B mpupoae u
TEXHHUKE

NMPHUKJIAJTHOT0 MOIYJIfA)

[Ipumenenue norapudma. Jlorapupmuyeckas crnupanb B npupoge. Ee
MaTeMaTHueckue cBoicTBa. CriocoObl MCMONB30BAHUS CHMpaAU A 0(OpMIICHUS
CalTOB.

HpaKTI/ILICCKOC 3aHATHUC.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 25.

[IK 8.1, IIK 8.3.
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Tema 7.8

Copepxanne yueOHOro Marepuaa

Pewmenne 3apad. | Jlorapupmuueckass  pynkums. Pemenue — mpocTedmmx  JiorapupMHUUECKHX
Jlorapugmer. YpaBHEHUH.
Jlorapudmuaeckas KoHnTtposbHast pabora. 2
QyHK1MSA CamocrosiTenpHas padora. 2
Paznen 8. OcHoBBI 22
TPUTOHOMETPHH.
Tpuronomerpnueckne
GyHKun
Tema 8.1 Cojeprkanne y4eOHOro Matepuaia
Tpuronomerpuueckue Paguannas mepa yrna. IIoBopoT Touku BOKpYr Haudaja KoopauHar. OmnpezneneHue
(GyHKIIMM TIPOM3BOJBHOIO | CHHYCa, KOCHHYCA, TAHICHCA M KOTAHIeHca. 3HAKH CHHYCa, KOCHHYCa, TaHIeHCA U
yria, ynacna. Paguannas v | koTaHTreHca Mo 4eTBEPTAM. 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM
rpajycHas Mepa yria ¥ KOTAaHT€HCOM OJIHOTO M TOTO K€ yTJa.
KoMOuHnpoBaHHOE 3aHsTHE. 2
Tema 8.2 Cogepxanue yueOHOro Marepuaa
OcHoBHbIE Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHT€HC YIJIOB O OK 01. OK 02. OK 03
TPUTOHOMETPUUYECKHE u - o. DopmyIbl IpUBEICHUS. OK 0 4’ OK 05’ OK 06,
TOKJIECTBA. KoMOMHHPOBAHHOE 3aHSATHE. 2 ’ OK 09, ’
®opmyJibl IPUBEICHUS
Tema 8.3 Cojneprkanne yueOHOro Matepuana JIP 02. JIP 03. JIP 04. JIP
Cunyc, kocuHyc, TaHreHc | CHHyC M KOCHHYC JABOMHOro yria. opmysbl MOJOBHHHOTO yria. BeipakeHue 07 JII; 11 JII; 13 JIP, 14
CYMMBI M Pa3HOCTH [BYX | TPUTOHOMETPHYECKMX (YHKIMI depe3 TaHIeHC IIOJOBHMHHOTO apryMeEHTA. JH; 16 HI; 18 JH; 20 JIP,
yTJIOB ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHHH. 23’ JIP 2 4’ JIP 2 5’
Cunyc u KocuHyC | KoMOMHMPOBaHHOE 3aHSTHE. 2 ’ ’ '
ABoiHOro yrina. ®opmysel | CamocrosTelbHas pabora. 2
MIOJIOBUHHOTO yIjia
Tema 8.4 Copneprkanue yueOHOro MaTepuaa
@Qynkiuy, HX CBOMCTBA. | OOMAcTh ONpEAENeHUsT U MHOKECTBO 3HaYeHHH (QyHKIHA. YETHOCTH, HEYETHOCTD,
CriocoOsr 3aJaHus | nepuoAnYHOCTh QyHKIMHA. CriocoObl 3a1aHust PyHKIHIHA.
byHKIHI Kom0OuHMpoBaHHOE 3aHATHE. 2
Tema 8.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJep;KkaHue (copep:xkanue
Onucanue NPUKJIAJTHOT0 MOAYJIsT)
IIPOU3BOJCTBEHHBIX Anamu3 ¢yHkuuu no ee rpadguky. OmnpeneneHue CBOMCTB (YHKIUH, 33JaHHOMN
IPOIECCOB € IMOMOINBIO | pa3nuyHbIMH criocobamu. Haxoxnenue OOGmacTu ompeneneHuss U MHOXECTBa

rpaduKoB QyHKIHIA

3Ha4YeHMM 3amaHHOW GyHKIM. [IprMeHeHHe HaBBIKOB JUIsl aHAIM3a CTATUCTHUKH
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MNOCCIICHUA CaliTOB U JAHHBIX IO MCITOJIB30BAHUIO PA3JIMYHBIX CCPBUCOB CalToB.

[TpakTHueckoe 3aHsTHE. 2
Tema 8.6 Copepxanne yueOHOro Marepuasa
Tpuronomerpuueckue OO6uacTe ompeneneHus U MHOKECTBO 3HAYEHUIH TPUTOHOMETPUUYECKUX (DYHKIUH.
(GyHkuuy, ux cpoiictBa U | YETHOCTH, HEYETHOCTD, MEPHUOANYHOCTD TPUTOHOMETpUUecKuX (yHKiwmii. CBoicTBa
rpaduku u rpaduky GyHKIMN y = c0S X, Yy = sin X, y = tg X, y = ctg X.
KoMOuHMpoBaHHOE 3aHSTHE. 2
Tema 8.7 Cojeprkanne y4eOHOro Matepuaia
ITpeobOpasoBanue Cxartue 1 pacTshKeHHe Tpa@uKOB TPUTOHOMETPUYECKUX (PYHKLIUH.
rpadgukoB [IpeoOpazoBanne rpad)MKOB TPUTOHOMETPHUUYECKUX (DYHKITHA.
TPUTOHOMETPHUIECKHUX [IpakTHyeckoe 3aHsTHE. 2
yHximii CamocTosTenpHas padoTa. 2
Tema 8.8 Cogepxanue yueOHOro Marepuasa
Oo6parHsbie OO6patHbie TpuroHoMerpuueckue GyHkiuu. Mx cBoiictBa u rpaduki.
oy KOMGHEHDOBAHHOS SARSTHC. 2| OKOI,O0K 02, OK 03,
OK 04, OK 05, OK 09.
Tema 8.9 | Coneprkanne yueOHOro MaTepuana
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. JIP 02. JIP 03. JIP 04. JIP
YPaBHEHMs M HEPABEHCTBA | PemieHne TPUTOHOMETPUYECKMX YpPaBHEHHH OCHOBHBIX THIIOB: IPOCTEHIIHE 07, JH; 1, JH; 13, HP’ 14,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, CBOJSAIIMECS K KBaJIpaTHBIM, peIIaeMble JIP 16. JIP 18. JIP 20. JIP
pas3ioKeHHEeM Ha MHOXKHTENH, OJHOpOAHBbIE. [IpocTeiime TpUTrOHOMETPUYECKHE ’ 23, JH; 24 ’
HEPaBEHCTBA.
KoM0unmnpoBaHHOE 3aHsTHE. 2
Tema 8.10 Pemenue 3anau. | Copeprkanue yueOHOro Marepuania
OcHoBbl TpuroHomerpui. | [IpeodpasoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. Pemenne
Tpuronomerpuueckue TPUTOHOMETPUUYECKUX YPABHEHUI W HEPaBEHCTB B TOM 4YHCJE C MCIOJIb30BaHHEM
byHKIIH CBOMCTB (PYHKIIHII.
KoMmOuHMpoBaHHOE 3aHATHE. 2
KontponbHas pabora. 2
Paznen 9. IlpousBoanas 22
GyHkuum, ee
npumMeHeHne OK 01, OK 02, OK 03,
Tema 9.1 Copneprkanne y4eOHOro Mareprana OK 04, OK 05, OK 09.
Ilonatue  mpousBoAHON. | OmpeneneHre YMCIOBOM MOCIEN0BAaTEILHOCTH U CIIOCOOBI ee 3amaHus. CBoiicTBa

@opMynsl M nIpaBwiIa

YHCJIOBBIX IIOCJIEIOBATCIbHOCTEH. OHpG}IGJ’IeHI/Ie npeacia mnocjacaoBaTCIIBHOCTH.
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muddepeHIpOBaHUSL

Bpruncnenue  mpenenoB  MOCIEIOBATEIBHOCTEM. [penen  dynkumm  Ha
o6eckoneunoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenne aprymenra. [Ipupamienue
¢yHkumu. 3amaud, OPUBOASIIME K TOHATHIO Npou3BoaHOW. OrmpeneneHue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS POU3BOIHOM.

JIP 02, JIP 03, JIP 04, JIP
07,JIP 11, JIP 13, JIP 14,
JIP 16, JIP 18, JIP 20, JIP

KomOunrpoBanHoe 3aHsTHE. 2 23, JIP 24.
Tema 9.2 Cogeprkanne yaeOHOro MaTepuasa
[IpousBonHbIe cyMMEl, | @opmyibl quddepennposanus. [pasuia nuddepeHunpoBanmsl.
pasHocTH  Tpom3BeieHus, | KomOMHMpPOBaHHOE 3aHSTHE. 4
4aCTHOI'O CamocrosiTenbHas padora. 2
Tema 9.3 Copepxanne yueOHOro Marepuasa
[IpousBoaHbIe Onpenenenne cinoxHoi GyHkiuu. [Ipon3BoaHAsT TPUTOHOMETPUYECKUX (DYHKITHI.
TPUTOHOMETPUIECKUX [TpousBoiHAs CIIOXKHOU (DYHKITUH.
¢Gynkuuii.  [Ipoussoanas | KoMOHHHPOBAHHOE 3aHSATHE. 2
CIIO)KHOW (DYHKIIMH
Tema 9.4 Copepxanue yueOHOro MaTepuana
[TonsiTne 0
HCTPEPLIBHOCTH QYRKUMH. [T onarye HenpepeiBHON  QyHkuuu. CBoiicTBa HenpepblBHOW (yHKIuH. CBsA3b
Metoz nnrepsaios MEK]y HENMPEPHIBHOCTBIO U TP GEPEHIMPYEMOCTBIO (PYHKIMU B TOUKE. AJTOPUTM
pelleHus] HEPAaBEHCTB METO/I0M HHTEPBAJIOB.
KomOuHMpoBaHHOE 3aHATHE. 2
Tema 9.5 Cojnepkanne ydeOHOro Marepuana
I'eomerpuueckuii u | eomMeTpudyeckuii CMbICT TPOU3BOAHOM (YHKIMH — YIJIOBOH KO3(pUIMEHT OK 01, OK 02, OK 03,
¢buznueckuit CMBICH | KacaTeJIbHON K TrpaduKy (QYHKIUH B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduxy OK 04, OK 05, OK 09.
IIPOU3BOTHOM (GyHKIMU. AJTOPUTM COCTaBJICHHUS! ypaBHEHHs KacaTedbHON K rpaduky (QyHKIuH
¥<=f(>é)- 5—1 JIP 02, JIP 03, JIP 04, JIP
OMOMHHUPOBAHHOE 3aHSITHE.
Tema 9.6 ConepmaII{)He y4eOHOro Marepuaia ?17[; J116P’ _}'[1}; Jg, }13}; JzI(i _)1'[41;
duznueckui cMbICT | Du3nyecknii (MEXaHMYECKUN) CMBICT TPOU3BOJHOM — MTHOBEHHAs CKOPOCTh B 23, JIP 24.
MIPOU3BOTHOM B | MOMEHT BpemeHHu t: v = S’ (t). Pemenue Qusnueckux 3amad Ha HAXOXKIAECHUE
npodeCcCHOHATIBHBIX CKOPOCTH JABIDKEHHS 4epe3 NpPOU3BOJAHYI0. DBBeneHue moHATUS  BTOpPOM
3aayax IIPOU3BOJHON Yepe3 YCKOPEHHUE.
Kom0OuH1poBaHHOE 3aHATHE. 2
Tema 9.7 Copneprkanue yueOHOro MaTepuasa

MOHOTOHHOCTh (YHKIUH.
Touku skcTpemyma

Bospacranne u yObiBaHME (PYHKIIMH, COOTBETCTBHME BO3PACTaHMS W YOBIBAHHS
GbyHKIMM 3HAKy Tpou3BoAHOW. [loHATHE TPOM3BOAHON BBICHIETO TOPSIIKA,
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COOTBETCTBHUE 3HAKA BTOPOW MPOM3BOAHON BBIMYKIOCTH (BOTHYTOCTH) (PyHKIUU HA
oTpe3ke. 3ajjaud Ha MAaKCUMyM M MHUHMUMYM. [loHSTHE acMMNTOTHI, CIOCOOBI KX
onpeseneHusi. AJITOPUTM HCCIIECIOBaHUS (PYHKIIMH U TIOCTPOCHUS ee rpaduka c
MTOMOIIBIO TPOU3BOAHON. JIpoOHO-TMHEHHAs YHKITHSI.

KoMOuHMpoBaHHOE 3aHsTHE. 2

Tema 9.8 Coneprkanue yueOHOro MaTepuasa

HccnenoBanune GpyHKIuil 1

OCTpOEHHE rPadUKOB Hccnenoanue pyHKIIMU HA MOHOTOHHOCTb U ITOCTPOECHUE IPaUKOB.
KoMOnHHMpOBaHHOE 3aHATHE. 2

Tema 9.9 HaumGonbemee u | ConmepikaHue yueOHOro MaTepuasa

HauMEHblIIee 3HayeHus | HaxoxkneHne HamOOJBIIEr0 W HAWUMEHBIIETO 3HAYCHHWH (PYHKIIMHA, MMOCTPOCHHE

byHKIUN rpaduKoB.
KoMOuHMpoBaHHOE 3aHSTHE. 2

Tema 9.10 Cogepxanue yueOHOro Marepuasa

Pemenne 3aga4. | opmyinel u npaBwia auddepenuuposanus. VcenenoBanue QyHKIHNA C TTOMOIIBIO

ITpousBoaHas pyHKIMH, ee | npou3BoaHON. Hanbobliice M HAUMEHbIIEe 3HAYCHHs (DYHKIIUH.

TIpHIMeHeHHe KontponpHas paboTa. 2

Paznea 10. 14

IlepBooOpa3nas

pyHxkuum, ee

NpUMeHeHHe

Tema 10.1 Cojnepkanne yueOHOro Matepuana

[TepBooOpasHas ¢yHkuuH. | O3HaKOMIICHHE C MOHATHEM HHTErpajia W TepBooOpasHoi it pyHkmuu y=f(x).

[IpaBuna HaxoXxJaeHus | PemeHue 3amau Ha CBA3b NEPBOOOpPA3HOM W €€ MPOU3BOJIHOM, BBIYUCIEHHE

epBOOOPA3HBIX nepBooOpazHoil ans naHHOM ¢yHkiuu. Tabmuma ¢dopmyn Uis HaxXOXKAEHUS OK 01, OK 02, OK 03,
nepBooOpa3HbiX. M3yueHne npaBuiia BEIYMCIECHUS IEPBOOOPA3HOM. OK 04, OK 05, OK 09.
KoMmOuHMpoBaHHOE 3aHATHE. 2

Tema 10.2 Tlonstue 06 He ConepmaII{)He y4eOHOro Marepuaia i)I7P 3)121; JIIIP 5)131; J113P ?ﬁ)’ JIII

OIPEAECICHHOM MHTErpane | 3agauu, NPUBOJAIIME K IHOHITHUIO OINPEAEIECHHOIO MHTErpaisa — O BBIYUCICHHUH JIP’ 16 JH; 13 JH; 20 JIP,
IJIOMIAAN KPUBOJIMHEHHON Tpamnenuu, O mnepemMenieHnd Touku. [loHarne  He ’ 23 HP’ 24 ’
ONpeAEIEHHOr0 HHTErpaa. ’ ’
Kom0uH1poBaHHOE 3aHSTHE. 4

Tema 10.3 Copneprkanne yaeOHOro MaTepuana

Heonpenenennslii u | IloHsiTHE HEONPEAEIEHHOrO HHTErpaa.

ONpeeNeHHbIA MHTErpatbl | KoMOHMHUPOBAHHOE 3aHSTHE. 2

Tema 104 IImomane

Cogepxannie yaueOHOro MaTrepuasa
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KPUBOJIMHEUHOU I'eomerpuueckuii cmbicil  omnpeneneHHoro wuHrerpana. @®opmyna HerooTtona -
Tpanenuu. ®opmymna | Jleiibamma.
Hrerotona — JleiiOHuna KoMOuHMpoBaHHOE 3aHsTHE. 2
Tema 10.5 Cojeprkanne y4eOHOro MaTepuaa
Pemenue 3a1a4 Ha | Pemenue 3a1a4 Ha MPUMEHEHUE MHTETpaIa JUIs BHIYUCICHUS (PU3NYECKUX BEIUYHH
BBIYMCIICHUE Y IUIOLIAJCH.
OIIPEEIIEHHOTO [IpakTuueckoe 3andarue. 4
MHTErpaja.
Tema 10.6 Copepxanne yueOHOro Marepuaa
Pewmenne 3aga4. | [leppooOpasnas  ¢yukuuu. IlpaBunma  HaxoxknaeHuss — 1nepBooOpasHbix. Ee
IlepBooOpasHast (GYHKLIUH, | IPUMEHCHHE.
€€ IpUMEHEHUe CamocrosTenbHas padoTa. 2
KoHTposibHas pabora. 2
Paznea 11. 32
MHOrorpaHHNKHM M TeJa
BpalleHHs
Tema 11.1 Cogepxanue yueOHOro Marepuasa
Bepumunsl, pebpa, rpanu | [lonstue MHOrorpaHHuka. Ero sjeMeHTHI: BepiiuHbl, peOpa, rpaHu. JuaroHaib. OK 01, OK 02, OK 03,
MHOTOI'paHHHKa Ceyenue. Boinmykiibie ¥ HEBBINTYKJIbIE MHOTOTPAaHHUKH. OK 04, OK 05, OK 06,
KoMOUHUpOBAHHOE 3aHATHE. 2 OK 09.
Tema 11.2 Copneprkanue yueOHOro MaTepuaa
[Tpusma, ee | [lonarue npusmbl. Ee ocHOBaHus u OokoBble TpaHu. Beicota mpusmsl. [Ipsmas u
COCTaBJIAIOLINE, CEYCHHE. | HaKJIoHHas npusMa. [lpaBunbHas npusma. Ee ceuenue.
[lpsmass u  mpaBuibHas | KOMOMHMPOBAaHHOE 3aHSATHE. 2 JIP 02, JIP 03, JIP 04, JIP
MIPU3MBbI 07,JIP 11, JIP 13, JIP 14,
Tema 11.3 Copepxanue yueOHOro MaTrepuana JIP 16, JIP 18, JIP 20, JIP
[Tapannenenunen, KyO. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue 23, JIP 24, JIP 25.
Ceuenue KyOa, | Ky0a, mapajienenumneaa
napajuiesenunena KomOunMpoBaHHOE 3aHsTHE. 2
Tema 11.4 Copneprkanue yueOHOro MaTepuasa
[Tupamupa, ee | [lupamuna u ee osnemeHtol. CedeHue nupamuabl. I[IpaBuiibHas nHUpamuaa.
COCTaBJIAIONIME, CEYECHHE. | YCeUeHHAs MUpaMUa.
lpaBuiibHas — MHpaMia. Komb6un1poBaHHOE 3aHATHE. 2

YceueHHas InmupaMuaa

Tema 11.5

bokoBas )51 II0JIHadA

Copnepkanne yaeOHOro MaTepuaa

IInomane OOKOBOM M IOJHOM TMMOBCPXHOCTHU IIPU3MBI, TUPAMHIbI.
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[IOBEPXHOCTh npusmbl, | KoMOnHHpOBaHHOE 3aHsATHE.

TUPAMUIBI

Tema 11.6 Copepxanne yueOHOro Marepuasa

Cummerpuss B KyOe, | CHMMETpPHSI OTHOCHUTEIBHO TOYKH, MPSIMOM, TmiiockoctH. CHUMMETpUst B KyOe,
napaiesienurne/e, napajuieJienuneie, npusMe, Mupamue.

npu3Me, Mupamue

KOM6I/IHI/Ip0BaHHOC 3aHATHUC.

Tema 11.7
[lpumepsl cuMmeTpun B
KHU3HHU U B rpodeccun

IIpojeccnoHaILHO-OPHEHTUPOBAHHOE
MPUKJIAJTHOTO MOJYJIsA)

coJep;kaHue (copep:xkanue

CummMeTpusi B TIPUPOJIE, ApPXUTEKType, TEXHHKe, B ObiTy. Cummerpus B
rocynapctBeHHod  cumBoimke — Poccuiickoit  ®denpepanmu.  Cummerpus B
0hOpMJICHUU CaHUTOB.

HpaKTI/IqCCKOG 3aHATHUC.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 09.

JIP 02, JIP 03, JIP 04, JIP

07,JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 25.

IIK 8.1, IIK 8.3

Tema 11.8 Cojnepkanue yueOHOro Marepuana

IIpaBunbHBIE IToHsiTHE paBUJILHOIO MHOrOrpaHHUKA. CBOMCTBA MPaBUIIBHBIX MHOTOTPAHHUKOB.
MHOTOTPaHHHKH, ux | [IpakTrueckoe 3aHsTHE.

CBOHCTBaA

Tema 11.9 Cojnepkanue yueOHOro Marepuana

[Mununap, ero | Huaunap u ero anementsl. CedeHne LuMHApa (MapajuieabHOe OCHOBAaHHUIO U OCH).
cocraisitonire. CedeHnue | Pa3BepTka HUIMHIpA.

LWINHApA KomOuHupoBaHHOE 3aHsTHE.

Tema 11.10 Copneprkanue yueOHOro MaTepuaa

Konyc, ero | Konyc u ero nsnementel. CedeHue KoHyca (MapajuleIbHOE OCHOBAaHHUIO U
cocrapisromue. CeueHue | mpoxopsiiee yepe3 BepIInHY), KOHWYEeCKue ceueHus. Pa3BepTka KoHyca.

KOHYyCa KoM0uHnpoBaHHOE 3aHsITHE.

Tema 11.11 Copneprkanue yueOHOro MaTepuaa

VY ceueHHsIi KoHYC. | YceueHHbld KOHYC. Ero obpasyromas u BeicoTa. CeueHne yceueHHOTo KOHyca
CeueHue yceueHHOro | KomOuHMpOBaHHOE 3aHSTHE.

KOHyca

Tema 11.12 Copneprkanue yueOHOro MaTepuasa

[ap u chepa, ux ceueHus

[ap u chepa. Bzaumuoe pacnomnoxkenue chepsl u miockoctu. CedeHue Iapa,
cdepsl.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 11.13
[Tonsatue 00 o0BEME Tena.
OTHOIIEHHE 00BEMOB

Cogeprkanne ydeOHOro MaTepuana

[lonarue o6 o6weme Tena. OObeM Kyba M HPSIMOYTOJBHOIO MapaulesenuIesaa.
O6bemM mpu3Mbl U IMHAPA. OTHOLIEHHE 00bEMOB OJ0OOHBIX TEJI.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24,
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IMOJOOHBIX TEI KoMOuHMpoBaHHOE 3aHSTHE. 2
Tema 11.14 Coneprkanue yueOHOro MaTepuaia
Obremer Ho IUIOMAMM | 6y enp nupamMubel 1 Konyca. O0bem mapa. [nomaau moBepxHOCTEH Tell.
MTOBEPXHOCTEN TEN
Kom0OuHrpoBaHHOE 3aHATHE. 2
Tema 11.15 KomOunaruu Co;[epn(afll)ne y4e0HOro Marepuasa OK 01, OK 02, OK 03,
= OK 04, OK 05, OK 09.
MHOTOrpaHHUKOB M Tea | KomOunauuu TreOMETPUYECKUX TeJ. Hcnonb3zoBanue KOMOUHAIH ’ ’
BpalllCHUS. MHOTOTPaHHUKOB M T€J BPAIICHUs B IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4ax.
FEOHI\;IIGTPI/I‘ICCKI/IC HpaKTI/II‘)IeCKOC 3aHsSTHE. P P E E A 2 JIP 02, JIP 03, JIP 04, JIP
KOMOWHAIIMK Ha MPAKTHKE 07, JIP 11, JIP 13, JIP 14,
JIP 16, JIP 18, JIP 20, JIP
Tema 11.16 Copepxanne yueOHOro Marepuasa ’ 23 JH; 24 ’
Pemenue 3a1a4. | OObEeMbI U IUIOIIAIM IOBEPXHOCTH MHOTOIPAHHUKOB U TeJl BpalllEHUSI. ’ '
Mmuororpannuku ¥ Tena | KonrponbsHas pabora. 2
BpallleHUs
Paszmen 12. DiaeMeHTHI 12
KOMOUHATOPHKH,
CTATHCTUKA W TeOpUH
BepoOsATHOCTE
Tema 12.1 Cogepxanue yueOHOro Marepuasa
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MelIeHUs], COUETaHUS.
KOMOWHATOPUKH
KoMOunmnpoBaHHOE 3aHsTHE. 2 OK 01, OK 02, OK 03,
Tema 12.2 Copepxanue yueOHOro MaTrepuana OK 04, OK 05, OK 09.
CoGnITHE, BEPOATHOCTh | COBMECTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYMMBI
coOpitHa. CnoxkeHue U | coObITHIH. Y CIIOBHAS BEPOSITHOCT. 3aBHCHMBIC U HE3aBHCHUMBIEC COOBITHS. TeopeMbl JP 02, JIP 03, JIP 04, JIP
YMHOKEHUE BEPOATHOCTEN | O BEPOSTHOCTH MPOU3BENECHUS COOBITH. 07,JIP 11, JIP 13, JIP 14,
JIP 16, JIP 18, JIP 20, JIP
KoMOnHMpOBaHHOE 3aHATHE. 2 23, JIP 24.
Tema 12.3 Copneprkanue yueOHOro MaTepuasa
BepositHOCTB B | OTHOCHTENbHAST 9acTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE
npodeccuoHambHbIX ornpeneneHue BepoaTHOCcTH. OLieHKa BEPOSITHOCTU COOBITHSIL.
3ajauax [TpakTHueckoe 3aHsTHE. 2
Tema 12.4 Copneprkanue yueOHOro MaTepuasa
JluckpetHas  ciydaiHasg | Bunel cimydaiiapix BenmuumH. OmpeneneHue JAUCKPETHON CIy4allHOW BEIMYHHEI.
BEJIMYMHA, 3aKOH €€ | 3aKOH pacupelielieHHus]  JTUCKPETHOM cilydaiilHOM BenuuuHbl. Ee  uucioBble
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pacnpezeneHus XapaKTEPUCTHUKHU.
KoMOnHUpOBaHHOE 3aHATHE. 2
Tema 12.5 CopepxaHue y4eOHOTro MaTepualia
3agaun  MareMaTuyeckoW | Bapmanmonsblii psg.  CTaTHCTHYECKHE XapaKTEPUCTHKU psiia  HaOII0JacMbIX
CTaTUCTUKU JTAHHBIX.
KoMOnHMpOBaHHOE 3aHATHE. 2
Tema 12.6 Cojeprkanne y4eOHOro MaTepuasa
Pemenne 3aja4. | DneMeHTsl KoMOMHAaTOpuKU. COOBITHE, BEPOSTHOCTH COOBITHS. ClOXeHue Hu
DNIEeMEHThI YMHO>KEHHE BEPOATHOCTEH.
KOMOMHATOPHKH, KonTponpHas padora. 2
CTATUCTUKH U TEOPHH
BEPOATHOCTEMN
KoHcyabTanus no pa3jMyHbIM TeMaM J1Jisl IOATOTOBKH K IK3aMeHY 16
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: | 224
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3. YCJOBUSA PEAJIM3ALIMA YYEBHOI'O ITIPEJJIMETA
3.1. TpeOoBaHHs1 K MUHUMAJIBHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecrnedeHHI0
Peannzanus yueOHoro npeamera tpelOyer Hanuuus yuyeOHoro kabunera «MaTteMaTHKay.

O6opynoBaHue yueOHOTO KaOMHETa:
— II0CaJ0YHBIC MECTA 110 KOJMYECTBY O0YUArOIIUXCS;
— pabouee MeCTO Mpero1aBaTes;
— pabouas 10CKa;
— HariasaHble mocobus (yueOHHUKH, ydeOHBbIe TOCOOWS, MIaKAThI, MOJICIH TEOMETPHYCCKHUX Tel);
—  KOMIUICKT Ta0JIUII IO U3Y4aeMbIM pa3JieiaMm.

Texuuueckue cpeacTBa 00ydeHus:
—  MYJIbTUMEIUNHBIN IPOEKTOP C IKPAHOM;
— HOYTOYK WJIM TIEpPCOHAIBHBIH KOMIBIOTEP C JIMLIEH3UPOBAHHBIM IIPOTrPAMMHBIM 00€CIICUEHUEM;

3.2. HNudopmanuonHoe odecrnevyeHue 00ydeHus

3.2.1. OcHOBHBIE HCTOYHUKHU

DNEeKTPOHHBIE PECYPCHI:
DnexTpoHHasi OUOIMOTeYHas CUCTeEMa

3.2.2. JlonoJIHUTEIbHbIE HCTOUYHHKH

[lewaTHple H3AaHUA:

1.Amumos I1I.A. u np. AnreOpa n Hayana aHanuza. 10 (11) k1. — M.: «IIpocBemenue», 2011.- 285c.
2Tyce B.A., I'puroppeB C.I'., UBoarun C.B. Maremartuka nns npodeccuil U crenuanbHOCTel
COLIMAJIbHO-9KOHOMHUEeCcKoro mpodmiist — M.: «Akagemusi», 2011.- 384c.

3.bammakoB M.U. Marematuka — M.: «Akagemusy», 2011.- 256¢.

4.Atanacsn JI.C. u ap. I'eometpus. 10 (11) k. — M.: «IIpocsemenue», 2008.- 255c.

5.IMexnenxwmit M.J]. MatemaTtuka: yueounuk. — M., 2003. - 201c.

6.Konmoropos A.H. u 1p. Anrebpa u Hayana ananusa. 10 (11) k1. — M., 2000.- 234c.

DIIEKTPOHHBIE PECYPCHI:

1. ®enepanpubiii moptan «Poccuiickoe oOpasoBanme». - URL:  http://www.edu.ru / (mata
obpamienusi: 02.07.2022). - TekcT: 2MeKTPOHHBIH.

denepanbHblid HeHTp WHPOPMAIIOHHO-00pa3oBaTebHbIX pecypcoB. - URL: http:/fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekCT: 2JIeKTPOHHBIH.

BHCKTpOHHaSI OMOIMOTEeUHAs CUCTEMA.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O ITPEJIMETA

KoHTposib M omeHKa pe3yibTaTOB OCBOEHUS Yy4eOHOro MpeAMeTa pacKphIBAIOTCS 4epes
IMCUMIUIMHAPHBIE PEe3yJIbTaThl, HAINpaBiICHHbIE HAa (OPMHUpPOBAHHE OOLIMX M TPOPECCHOHATHHBIX
KOMITIETEHIIHH 110 pa3/ienaM U TeMaM cofiepkaHus ydeOHOTro MaTepHuaia.

O6mas/mpodeccronanpHa

Pasnen/Tema

Tun olleHOYHEIX

sI KOMITETCHIIUS MEPOTPHSITHSI

OK 01. Beibupats P1,Temal.1,1.2, 1.3 II-o0/c, 1.4. TectupoBanue;
CIIOCOOBI peleHMs 3a/1a4 P2, Temsr 2.1, 2.2. YcTHbIl onpoc;
npodecCHOHATbHON P 3, Temsr 3.1, 3.2,3.3, 3.4, 3.5. MareMaTH4eCcKuit
JIEeSATEIbHOCTH, P4, Temr14.1,4.2,4.3,4.4. JHUKTaHT;
MPUMEHUTEIBHO K P 5, Temr1 5.1,5.2,5.3,5.4, 5.5 1-o/c, 5.6. NunuBuayanpHas
Pa3TUYHBIM KOHTEKCTaM. P 6, Tems! 6.1, 6.2, 6.3 I1-o/c, 6.4. CaMOCTOSITENbHAS

P7, Temn1 7.1,7.2,73,7.4,7.5,7.6, 7.7 II- pabora;

o/c, 71.8. [Ipencrasicaue

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6, pe3yJIbTaTOB

8.7, 8.8, 8.9, 8.10. MPaKTUYECKUX padoT;

P9, Temr1 9.1,9.2,9.3,9.4,95, 9.6, 9.7, 9.8,
9.9, 9.10.

P 10, Tems! 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6,
11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

3aruTa TBOPUECKUX
pabor;
KontpossHas padoTa.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MIOWCKa, aHAIHN3a U
UHTEPIIpETAlUU
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodecCuOHATbHON

e TEIbHOCTH.

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4.

P2, Temn 2.1, 2.2.

P 3, Temsr 3.1, 3.2,3.3,3.4,3.5.

P4, Temr14.1,4.2,4.3,4.4.

P 5, Temsr 5.1,5.2,5.3,5.4, 5.5 1I-0o/c, 5.6.
P 6, Tems1 6.1, 6.2, 6.3 I1-o/c, 6.4.

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 1I-
o/c, 7.8.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6,
8.7, 8.8, 8.9, 8.10.

P9, Temsr 9.1, 9.2, 9.3,9.4, 9.5, 9.6, 9.7, 9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temnt 11.1,11.2,11.3,11.4,11.5, 11.6,
11.7 Tl-o/c, 11.8,11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P 12, Temsr 12.1,12.2,12.3, 12.4,12.5, 12.6.

TectupoBanue;
YeTHBIN 01Ipoc;
MareMaTH4eCKUi
JMKTaHT;
NunuBunyansHas
CaMOCTOSITEIIbHAS
pabora;
[IpencraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX PadoT;
3aiuTa TBOPUYECKUX
pa0or;

3ammuTa
WHJMBHIyalbHBIX
MIPOEKTOB;
KonTponbnas pabora.

OK 03. IlnanupoBats u P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4. TectupoBanue;
pean30BbIBATH P2, Temsr 2.1, 2.2. YcTHBII onpoc;
COOCTBEHHOE P 3, Temnr 3.1, 3.2,3.3,3.4,3.5. MarteMaTH4eCKU
poQeCCHOHAIBHOE U P4, Temr14.1,4.2,4.3,4.4. JAKTAHT;
JIMYHOCTHOE Pa3BUTHE, P 5, Temsr 5.1,5.2,5.3,5.4,5.511-0/c, 5.6. NunuBunyansHas
IPEANPUHUMATEIBCKYIO P 6, Temni 6.1, 6.2, 6.3 I1-o/c, 6.4. CaMOCTOSATEIIbHAS
JIeSITEIIbHOCTD B P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1- pabora;
npodeccuoHanbHOM o/c, 7.8. [IpencraBnenue
cdepe, UCTIOTB30BATh P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6, pe3yIbTaTOB
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3HaHUS 10 (PUHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIUsIX.

8.7, 8.8, 8.9, 8.10.
P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 I1-o/c, 11.8,11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

MPAaKTUYECKUX padoT;
3anmTa TBOPYECKUX
pabor;

3amura

WHIUBUTy aJIbHBIX
IPOEKTOB;
KonrponsHas pabora.

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTtarb B KOJUIEKTUBE U
KOMaHJIe.

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.

P2, Temnr 2.1, 2.2.

P 3, Temnr 3.1, 3.2,3.3,3.4,3.5.

P4, Tems1 4.1,4.2,4.3,4.4.

P 5, Temsr 5.1, 5.2,5.3,5.4, 5.5 1-0o/c, 5.6.
P 6, Temsl 6.1, 6.2, 6.3 I1-0/c, 6.4.
P7,Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
o/c, 7.8.

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6,
8.7, 8.8, 8.9, 8.10.

P9, Tems 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 IT-o/c, 11.8,11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

TectupoBanue;
YcTHbIi onpoc;
MaremaTnueckui
JUKTAHT;
NunuBunyansHas
CaMOCTOATEIIbHAS
pabora;
IIpencraBnenue
pe3yIbTaTOB
MPAKTUYECKUX PadoT;
3amuTa TBOPUYECKUX
pabor;

3ammra
WMHJMBH1yaIbHBIX
MIPOEKTOB;
KonTponbnas pabora.

OK 05. OcyuiecTBasATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITIIO Ha
TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTEN
COLIMATILHOTO U
KyJIbTYPHOT'O KOHTEKCTA.

P1,Temal.1,1.2, 1.3 II-0/c, 1.4.

P2, Temn 2.1, 2.2

P 3, Temn 3.1,3.2,3.3,3.4,3.5.

P4, Temr14.1,4.2,4.3,4.4.

P 5, Temsr 5.1,5.2,5.3,5.4,5.511-0/c, 5.6.
P 6, Temsl 6.1, 6.2, 6.3 T1-0/c, 6.4.

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
o/c, 7.8.

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6,
8.7, 8.8, 8.9, 8.10.

P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 I1-o/c, 11.8,11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

Tectuposanue;
YcTHBIN o1poc;
MaremaTnueckui
JUKTaHT;
NunuBunyanpHas
CaMOCTOSITeNIbHAs
pabora;
IIpencraBnenue
pe3yJIbTaToOB
MIPaKTUYECKUX padoT;
3amuTa TBOPUYECKHUX
pabor;

3ammura
MHIUBUAYaJIbHbBIX
IIPOEKTOB;
KounTponbhas pabora.

OK 06. IIposiBiATH
IpaXIaHCKO-
MaTPUOTHIECKYIO
MTO3HUIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE IMOBEJCHHUE Ha
OCHOBE TPATUIIMOHHBIX
00IIeYeTI0BEUCCKUX
IIEHHOCTEH, B TOM YHCJIE C
YYETOM TapMOHH3AIHH

P1,Temal.1

P77, Tema 7.2

P 8, Tema 8.5 IT-o/c.
P11, Tema 11.7 IT-o/c.

TectupoBanue;
WunuBuyanbHas
CaMOCTOSITETTbHAS
pabora;
[IpencraBnenue
pe3yIbTaToB
MPaKTUYECKUX padoT;
3ammra TBOPUECKUX
pabor;

3amura
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MEXHAMOHAIbHBIX U
MEXXPEITUTNO3HBIX
OTHOILICHUH, IPUMEHSATH
CTaHJapThI
AHTUKOPPYILIMOHHOIO
IIOBEJICHUS.

HWHAUBHUIYAJIbHBIX
MIPOCKTOB.

OK 09. ITonp30Batrscsa

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4.

YcTHbI onpoc;

npohecCHOHABLHOM P2, Temsr 2.1, 2.2. MaremaTuueckui
JIOKYMEHTaIlue Ha P 3, Temsr 3.1, 3.2,3.3,3.4,3.5. JMKTaHT;
rOCyIapCTBEHHOM U P4, Temn1 4.1,4.2,4.3,4.4. NunuBunyansHas
WHOCTPaHHOM P 5, Temrr 5.1,5.2,5.3,5.4,5.511-o/c, 5.6. CaMOCTOSITENIbHAS
SI3BIKAX. P 6, Tems! 6.1, 6.2, 6.3 I1-0/c, 6.4. pabora;

P7, Teme1 7.1,7.2,7.3,74,7.5,7.6,7.711- [IpencraBnenue

o/c, 7.8. pe3yabTaToB

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6, MPaKTUYECKUX PadoT;

8.7, 8.8, 8.9, 8.10. 3amuTa TBOPUYCCKHX

P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8, pabor;

9.9, 9.10. 3ammra

P 10, Temsr 10.1, 10.2 ,10.3, 10.4, 10.5, 10.6. | uHAUBUAYATBHBIX

P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6, MIPOEKTOB.

11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, 11.12,

11.13,11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

NunuBunyanbHas

IIK 8.1. PazpabareiBath P 1, Tema 1.3 IT-o/c. CaMOCTOSITEIIbHAS
JiM3aiiH-KOHLCIHH BeO- P 7, Tema 7.7 I1-o/c. pabora;
NPUJIOKCHUH B P11, Tema 11.7 IT-o/c. I[Npencrasnenne
COOTBETCTBUU C DPE3yITBTATOR

KOpIIOpaTUBHBIM CTUJICM
3aKa34yuKa.

[TK 8.3. Ocy1ecTBasiTh
pa3paboTKy nu3aiiHa BeO-
NPUJIIOKEHUS C YIETOM
COBPEMEHHBIX TeHCHLUI
B 00nacTu BeO-pa3pabOTKH.

MPAaKTUYECKUX paboT;
3amuTa TBOPUYECKUX
pa0or;

3amura

WHTUBHTy aJTbHBIX
MIPOEKTOB.
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