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PaGouast mporpamMma ydebGHoro mnpexamera Mamemamuka paspaboTaHa Ha

OCHOBE TpeOOBaHUMN:

delepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTebHOro CTaHJapTa CpeHero
061ero 0Gpa3oBaHus, YTBEPKIEHHOIO IPHKa3oM MUHUCTEPCTBA 00pa30BaHUs
1 Hayku Poccuiickoit ®@enepanuu o 17 mag 2012 . Ne 413 (manee — ®I'OC
COO), B pemakumun or 12.08.2022 Ne 732 «O BHeceHHH H3MEHCHHH B
denepanbHEIl  TOCYIapCTBEHHBIH 00pa30OBAaTENBHBIM CTAHAAPT —CPEIHETOo
0611ero 06pa3oBaHKs, yTREPKACHHBIN MPUKa3oM MHUHUCTEPCTBA 00Pa3OBAHU
u Hayku Poccuiickoil @enepaiuu OT 17.05.2012 Ne413»,

denepaTbHOro TOCYHapCTBEHHOIO 00pa3oBaTelbHOTO CTaHAapTa CpeqHEro
podeCcCHOHANBHOr0  00pa3oBaHUs 110  Tpodeccur 08.01.27 Macmep
obuecmpoumenvivix__pabom, yrBepxkmenHoro Ilpukasom MuHHCTEpCTBa
npocseinenns Poccniickoi @enepaniny OT 18.05.2022 N 342.

dbemepanbHOM 06pa3oBaTENbHOM IPOrpaMMBI CPEIHETO 00IIero obOpa3oBaHus,
YTBEP)KIEHHON  IIpuKazoM MUHHCTEpPCTBA — IPOCBEMICHHS Poccuiickon
Deneparmu ot 18.05.2024 N 371,

TIPUMEPHON MPOrpaMMBbl 0611e00pa30BaTeIbHON NUCHUILIHDI Mamemamuxa,
onobOpeHHol Ha 3acenanuu Ilegaroruieckoro coBeTa OI'BOY IO UPIIO n
PEKOMEHJIOBAHHOM Ul pealu3ald ~ OCHOBHOH poheCcCHOHAIBHOM
oGpasosarenpHoit mporpammel CIIO Ha 6a3e OCHOBHOTO 00IIETO oOpa3oBaHuUs
¢ moNydeHHeM cpemHero obutero obpaszopanus (IIporoxom N 14 ot «30»
Hostopst 2022 r).

Ha OCHOBaHWU Pabodelt mporpaMMel BOCIIUTaHUS,

C YYETOM MONy4yaeMoi mpodeccu.

Opranu3anus-pa3padoTyrK:
I'BITOY PO «Mop030BCKHN arpOIpOMBIITIICHHBIN TEXHHUKYM»

Paspa6oruuku: Jlumeunosa Ceemnana FOpeesna
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1. O0mas xapakrepucTuKka padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
AUCHMIINHBI «MaTeMaTHKa)

1.1. MecTo AMCUMINVIMHBI B CTPYKType OCHOBHOWH TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
OO6meobpa3oBaTenbHas gUCHUIUIMHA «MaTemaTukay SBISIETCS 00s3aTeIbHOM

4acThio 00IIeo0pa3oBaTeNbHOTO HHKIA oOpa3oBaTenbHOM mporpammbl  CIIO B
cootBeTcTBUH ¢ PI'OC o npodeccun «MacTep o0LIECTPOUTETBHBIX PadOT».

1.2. llesn u muIaHupyeMble pe3yJbTAaThl 0CBOCHUS JUCHUIIIUHBI:

1.2.1. Hean o0meo0pa3oBaTe;IbHOM IMCHUIIIMHBI

Copepxanne MporpaMMbl 00IIe00pa30BaTENbHON NUCHUIUITMHBL «MaTemMaTHKay
HAIpaBlIeHO Ha JOCTWKCHHE pe3yJbTaTOB €€ W3YYEeHHS B COOTBETCTBUU C
tpedoBanusiMu @I'OC COO ¢ yderoM mnpodeccuoHanbHol HampasieHHocTn PI'OC
CIIO.

1.2.2. [liianupyemblie pe3yJibTaThl OCBOEHHUsI 0011e00PA30BATEIbHON IUCIUILIHHbI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne AUCITUIUIMHA UMeeT npu popmupoBaHuu u passutuu JIP, MP,
[TP, OK u IIK.

Kon DopmynuposKka TUUHOCMHO20 pe3yibmama
JInyHOCTHOTO
pe3yJbTara

2parccOancKoe 60cCnumanue:

JIPrB. c(OPMHUPOBAHHOCTh TPAKIAHCKONW MO3MLIMU OOyYaromerocs Kak
aKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCHICKOro  o0IlecTBa,
NpeJCTaBICHUE O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TpakJaHCKOTO oOIIecTBa

(BBIOOpBI, ONpPOCHI W JpPYyroe),  yMEHUE B3aUMOJICHCTBOBATh C
COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHHM C HX QYHKIUSIMH H
Ha3HAYCHHEM;

nAmMpuoOmMu4ecKoe 60CRUManue:
JIPms. c(OPMHUPOBAHHOCTh ~ POCCHUMCKONW  TI'pa)KJAHCKOW  HMAECHTUYHOCTH,
YBa)XXCHHs K MPOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTEeMaTHKH,
LIEHHOCTHOE OTHOLICHHUE K JOCTHXKECHUAM POCCUMCKUX MaTEMaTHUKOB
W POCCHICKOM MaTreMaTHYECKOW NIKOJIbI, MCIOJb30BAHUE HTUX




JTOCTHKEHUI B JPYrux HaykKaxX, TEXHOJIOTHAX, chepax
SKOHOMUKH;

()yxoeno-npaecmeeuuoe socnumanue.

JIPnuB

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  pPOCCHUICKOIO Hapoja,
c(OPMHPOBAHHOCTH  HPABCTBEHHOTO CO3HaHMSI, 3THYECKOI0
MOBE/ICHUS, CBSI3aHHOT'O C MPAKTUYECKUM PUMEHEHUEM
JOCTHXKEHUN HAyKM W JI€ATEIbHOCTBIO  Y4EHOrOo, OCO3HAHHE
JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOIO OYIyIIEro;

cmemuueckoe eocnumanue.

JIP>B

ACTETUYECKOE  OTHOILIEHWE K  MHpY,  BKJIIOYas  JCTETHKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, peIIcHUH,
pacCyXJIeHU,  BOCHPUMMYMBOCTh K MATEMATHYECKUM aCIeKTam
pa3JIMYHbIX BUJIOB HCKYCCTBA;

(pu3nyeckoe BOCIUTAHME:

JIPpB

c(OPMHUPOBAHHOCTh YMEHUS NPUMEHATh MaTeMaTHUECKUE 3HAHUSA B
MHTEpEcax 3J0pOBOIO U 0e30macHOro obpaza KU3HU,
OTBETCTBEHHOE  OTHOILIEHHWE K CBOEMY 3/I0pOBbIO  (310pOBOE
nuTaHue, cOaJaHCUPOBAHHBIM  PEXHUM  3aHATHM M OTIBIXA,
peryJspHas buznueckas aKTUBHOCTD ), ¢dusnueckoe
COBEPIICHCTBOBAHUE IIPU 3aHATHUAX CIHOPTUBHO-03JOPOBUTEIBHOMN
JESTEIIBHOCTBIO;

mpyoogoe gocnumanue

JIPTB

TOTOBHOCTb K TpYIY, OCO3HaHHE LIEHHOCTH TPYAOJIOOMs, MHTE pec
K paznmuyHBIM  chepam npoQeCCHOHAIBHON JIEATEIIbHOCTH,
CBA3aHHBIM C MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE
coBepulaThb ~ OCO3HaHHbIM  BBIOOp  Oyaymeidl  mpodeccun U
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUJIaHbI, TOTOBHOCTH U
CIOCOOHOCTh K MaTEMaTHYECKOMY O0Opa30BaHUIO U CaMOOOPa30BAHUIO
Ha MPOTSHKEHUU BCEHl JKM3HM, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B
peNIeHNH MPAKTUYECKHX 3a/1a4 MaTeMAaTHIeCKOI HaIpaBIEHHOCTH,

JKoJ10cu4ecKoe eocnumanue

JIP>kxB

c(OpMUPOBAHHOCTh IKOJOTUYECKOW KYJIbTYPhl, IOHUMAHUE BIUSHUS
COLIMAJIBHO -D)KOHOMHYECKHUX IPOLECCOB HA COCTOSHHUE NPUPOJHON U
COLIMAJILHOM  Cpelpl, OCO3HAHUE  TJI00AIBLHOTO XapakTepa
JKOJIOTUYECKUX npobiuem, OpHEHTALUs Ha IIPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM Uil  pemieHus 3agady B 00JiacTu
OKPY’KaIOIlleW Ccpeabl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKH UX
BO3MOJKHBIX IOCJIEICTBUI ISl OKPYXKarolen Cpeasl;

Uennocmu HaAy4Ho20 RO3HAHUA:

JIPHD

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU M OOIIECTBEHHON MPAKTUKH,
MOHMMAaHUE MAaTeMaTU4YeCKOW HayKd Kak cdepbl YeIoBEeUeCKOn
JIEeATETLHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISl PA3BUTHS
LUMBWINA3AI[MU, OBJAJCHHE S3BIKOM MATEMaTUKH U MaTeMaTHYECKOMN
KyJIbTypOM Kak  CpEICTBOM  IIO3HaHMS  MHpaA, T[OTOBHOCTH
OCYILIECTBIISAITh ~ MPOEKTHYID U HCCIEAOBATENbCKYIO JEATEIbHOCTh
VWHJVBHIYaJIbHO U B TPYIIIIE.




Kon
MeranpeamMeTHOro
pe3yJibTara

Dopmynuposka memanpeomemmnozo pe3yibmama

MP 01

Ilo3naBaTe/IbHbIe YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

basosvle nocuueckue deticmeaus:

BBISBIISITh M XapakTepU30BaTh  CYIIECTBEHHbIE  IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB,  MOHATUH,  OTHOLIEGHHH  MEXAy
HNOHATUAMH, (OPMYIHPOBATH ONPEACICHHS MOHITUH, YCTaHABIUBAThH
CYUIECTBEHHBIH  IpPU3HAaK  KJAcCH(UKaLUY, OCHOBaHMs IS
0000IIeHNsT W CpaBHEHHs, KPUTEPUH MPOBOJUMOIO aHAIU3a;
BOCIIPUHUMATh, (OPMYIMPOBaTh M IPEoOpa3OBHIBATh CYXKICHUS:
YTBEPAUTENIbHBIE M OTPHUIIATENIbHbIC, €IUHIUYHbIC, YAaCTHbIC U 0OIIHe,
YCIIOBHBIE;  BBISABIIATH MaTeMaTH4eCcKue 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M TPOTHBOPEUHs B (aKTax, NAaHHBIX, HAOTIONEHUSIX M
YTBEP)KICHUSIX, npezJiarath KPUTEPUU JUI  BBISBJICHUSA
3aKOHOMEPHOCTE W IPOTHBOpPEYMH;  JeNaTb  BBIBOABI  C
UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYCHUH, YMO3AKIIOUEHHH 10  aHAJOTUH; IPOBOIUTH
CaMOCTOSITENIBHO JI0Ka3aTeJIbCTBA MAaTEeMaTUUYECKUX YTBEP)KICHUN
(mpsiMble W OT TPOTHBHOIO), BBICTPaWBaTh  APTYMEHTAIIHIO,
IPUBOAUTE TPUMEPBl U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHbBIE
CYXJICHUS U BBIBOJIBI, BRIOMPATh CIIOCOO pemieHus y4deOHOW 3amaun
(cpaBHMBaTh HECKOJIBKO BapUaHTOB PELICHUs, BbIOMpaTh Haumboiiee
MOJIXOAAIINA C Y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX KPUTEPHUEB).
baszosvie uccnedosamenvckue oeticmeus:

UCTIOJIB30BAaTh  BOIMPOCHI KaK  HMCCIIENOBATEIBCKHUI  HMHCTPYMEHT
NO3HaHusA,  (OPMYIHUPOBATH BOIIPOCHI, ¢bukcupyromue
NpOTHBOpEYNe, NpoOJeMy, yCTaHAaBIMBAaTh HMCKOMOE W JaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;
NPOBOJUTH  CAaMOCTOSITENIbHO  CIUIAHMPOBAHHBIM  AKCHEPUMEHT,
UCCII/IOBAaHHME M0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOTo
00BeKTa, SBICHHSA, TIPOIIECCA, BBISBICHUIO 3aBHCUMOCTEH MEXTY
00BeKTaMH, SBJICHUSIMU, npoleccamy; CaMOCTOSITENILHO
dopmynmupoBaTte  00O0OmIEHHS W  BBIBOABI IO  pe3yibTaTam
POBEIEHHOTO HaOJIr0/1eHus, HCCIIeIOBaHMS, OLIEHUBATh
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOIOB M 0000IICHU;
NPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE Ipolecca, a  TakkKe
BBIJIBUTATh TPEATIONI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.
Paboma c undopmayueii:

BBISBIIATh JIeDUIUTHI WH(POpPMAIMK, JAHHBIX, HEOOXOIUMBIX JUIs
OTBETa Ha BOTMPOC W UTS PEIICHUS 3a]aud; BHIOMpATh HH()OPMAITUIO
u3 UCTOYHUKOB Pa3IUYHbIX THIIOB, aHaJIM3UPOBATH,
CHCTEMATH3MpPOBATh M WHTEPIPETHUPOBATH MHPOPMALUIO PA3TUIHBIX
BUZOB U (OpM MpencTaBleHUs; CTPYKTYPUPOBaTh WH(POPMAIIUIO,
NpeACTaBIsATh €€ B pasNUUHBIX  (QOpMax, WILTIOCTPUPOBATH
rpa¢uvecky; OIIEHUBAThH Ha/IEKHOCTD uHpopMaun o
CaMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIM KPUTEPHSIM.

MP 02

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:
BOCIIPUHMMATh U (OPMYIHUPOBATh CYKICHHS B COOTBETCTBHU C




YCIOBUSMHU M LEISAMHM OOILEHMS, SICHO, TOYHO, T'PaMOTHO BBIpaXaTb
CBOIO TOYKY 3PEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTax, JaBaTb
MOSICHEHMS 110 XOAY PELICHUS 3a7add, KOMMEHTHPOBATh ITOJY4E€HHBII
pe3ysbTaT; B X0€ OOCY)KIEHHS 3aJaBaTh BOIPOCHI IO CYILIECTBY
o0cyx/aeMol TeMbl, IPOOJIEeMBbl, pelIaeMoOl 3aJayM, BbICKAa3bIBATh
UJeY, HaLEJCHHBbIE Ha IIOMCK PEIICHMs, CONOCTABIIATH CBOHU
CYKICHMSI C  CYXKIEHUSAMU  JpPYrMX  YYacTHHKOB  JIMAJIOra,
OoOHapy>KUBaTh pa3IMuUe U CXOJACTBO IMO3UIMIA, B KOPPEKTHOW (hopme
(dbopMynupoBaTh pPAa3HOINIACHs, CBOM BO3PAXKEHUs; IPEJCTABIAThH
pe3ynbTaThl  PEIICHMS  3aJadyd, OJKCIEPUMEHTAa, MCCIEJ0BaHUs,
IPOEKTa, CaMOCTOATENbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C
y4€TOM 3a/1a4 IPe3eHTall U OCOOEHHOCTEHN ayIUTOPUH.

MP 03

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopeanuzayus:

COCTaBIIAITh IUIAH, aJTOPUTM peUIeHHs 3a/adyd, BbIOUpaTh CIOCOO
pemieHusT ¢ y4€TOM HUMEIOIIUXCS  PecypcoB H  COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaTh M KOPPEKTUPOBATH BapHAHTHI
peleHuii ¢ y4éToM HOBOM HH(OpMAIUH.

Camokonmpons:

BJIAJICTh HAaBBIKAMH I103HABATEIbHOM pe(IeKCHH KaK OCO3HAHUS
COBEpIIaeMbIX JIEHCTBUH M  MBICIUTENBHBIX  IPOIECCOB, X
pe3ybTaTOB, BIAACTH CIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca W pe3yibTara pelieHUs MaTeMaTH4ecKOW 3a/1aui;
NpeIBUACTh  TPYAHOCTH, KOTOpPhIE MOTYT  BO3HUKHYTH  TpHU
peLIeHUH 3ajlaud, BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE
HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHJEHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEH; OLIEHUBaThb  COOTBETCTBUE  pe3yibTaTra LEIM U
YCIIOBHSIM, OOBSCHATh TNPUYMUHBI JOCTHKCHHS WU HEIOCTIKCHHS
pe3ybTaTOB JEATENbHOCTH, HAaXOJUTh OLIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

Cosmecmuas 0esimenbHOCmb:

NMOHMMAaTh ¥  HCIOJNB30BaTh  INPEHMYIIECTBA  KOMAaHTHOW U
UH/IUBUYaJIbHOM paboThl NpU  pelleHud  ydyeOHbIX  3ajad,
NPUHUMATh  [e1hb  COBMECTHOW  JIEATENbHOCTH, IUIAHHPOBATH
OpraHu3allMI0 COBMECTHOW paboThl, pacrpeneisTh BUAbI paldoT,
JIOTOBAapUBaThCs, OOCYXKIaThb TMpoLecC U  pe3ylbTaT paboTHI,
000011aTh MHEHHS] HECKOJIbKMX JIIOJIEH; y4acTBOBATh B TI'PYIIIOBBIX
dopmax paboTel  (0OCykneHWs, OOMEH MHEHUH, «MO3TOBBIC
MITYPMBI» W  HHBIE), BBIIONHATH CBOIO 4YacTh pabOTHl U
KOOPJMHUPOBATh CBOM JACWUCTBUS C JAPYTUMHM WIE€HAMHU KOMAaH]IBI,
OIICHUBATh KA4eCTBO CBOETO BKJIA/Ia B OOLIMI MPOIYKT IO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Kon
IIpeameTHoOrO
pe3yjabTara

DopmynuposKa npeOMemHnozo pe3yibmama

I1P 01

BJIaJICHUE METOJaMH JI0KA3aTeJIbCTB, AITOPUTMAMU PEUIECHUS 3a]1ay;
yMeHue (HopMyIHpoOBaThH ONPEACTICHIS, AKCHOMBI U TEOPEMBI,
IIPUMEHSATH UX, IPOBOAUTH JOKA3ATEIbHBIE PACCYKIAECHHUS B XO/I€




PEIICHUSA 3a0a4,

ITP 02

YMCHUC OIICPHUPOBATH NOHATUAMM: CTCIICHL YHCJIA, JIOI‘apI/I(l)M quciJia,
YMEHUE BBITIOJIHSATH BEIYMCIICHUE 3HAYCHUH 1 TPeoOpa3oBaHus
BBIPQXCHHI CO CTETICHSMH U JIorapudMamu, mpeodpa3zoBaHus IpoOHO-
palMOHAILHBIX BBIPAKCHUH;

ITP 03

YMEHUE OIEPUPOBATH ITOHATUAMU: PALlMOHAIbHBIEC, HUPPALIMOHAIIBHEIE,
IIOKa3aTesbHbIC, CTENEHHbIE, Jorapu(pMUUECKue,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

ITP 04

yYMEHHUE ONEepUpPOBaTh MOHATUAMU: (GYHKLHUSA, HEIIPEPBIBHAS (PYHKLUA,
IIPOM3BO/IHAS, IEPBOOOPA3HAs], ONIPEIEICHHbIN UHTErpajl; yMEHUE
HaXOJUTb IPOU3BOIHBIC

AIIEMEHTAPHBIX (YHKIHUN, UCIIONB3YsI CIIPABOYHBIE MAaTEPHAIIBL;
UCCIIEI0BaTh B IPOCTEHIINX ClTydasiX (yHKLIUU HA MOHOTOHHOCTb,
HAXOJUTh HaUOOJIBIINE U HANMEHBIINE 3HaUeHUs (DYHKIIHIA; CTPOUTD
rpaMKu MHOTOYJICHOB C MCIOJIb30BAHUEM allnapaTa
MaTEeMaTUYeCKOro aHaAIN3a; IPUMEHATh IPOU3BOJAHYIO IIPU PELICHUH
3aJa4 Ha JABM)KCHUE; PELIATh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4M Ha
HauOOJIbIINE U HAMMEHbIIINE 3HAUCHUs, HA HAXOXKJCHHUE ITyTH,
CKOPOCTH M YCKOPEHUS;

ITP 05

YMEHHUE ONEepUPOBATh MOHIATHUAMU: palliOHAIbHAS (YHKIHS,
nokasaresbHas QyHKIMs, cTereHHast QyHKIMsL, Jorapupmuyeckast
(GyHKIMS, TPUTOHOMETpUUECKHE (PYHKLIMU, OOpaTHbIE (PYHKINH;
YMEHHUE CTPOUTH rpa)uKy U3y4eHHbIX (QYHKLIUN, UCIIOIB30BATh
rpauKy Npu U3y4E€HUU MPOIIECCOB U 3aBUCUMOCTEN, IIPU PEILICHUU
3aj1a4y U3 IpYrUx y4eOHBIX MIPEIMETOB U 3a]a4 U3 peaIbHOM KHU3HH;
BbIpaXkaTh (OPMYJIaMH 3aBUCUMOCTH MEX/1y BEJINYUHAMU;

ITP 06

YMEHUE pelIaTh TEKCTOBBIE 33/1a4H Pa3HbIX TUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha IBUKEHHUE, padoTy, CTOMMOCTh TOBapOB
U YCIIYT, HaJIOTH, 33J]aud U3 00JIaCTH yIpaBIEHUsI JTUUYHBIMU U
ceMeHBIMU (PMHAHCAMM); COCTABJIATH BBIPAKEHUS, YPABHEHMUS,
HEPaBEHCTBA U UX CUCTEMBI I10 YCIIOBUIO 3aJ1a4H, UCCIIEI0BATh
NOJY4EHHOE PELICHHE U OLICHUBATh MPaBAON0J00HOCTh PE3yIbTATOB;

ITP 07

yYMEHHUE ONepupoBaTh MOHATUAMU: CpeIHEe apuPpMeETHIECKOE,
MearaHa, Hauboblllee 1 HAMMEHbIIIee 3HAaYEeHUs, pa3Max, AUCIIEepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOT0 HabOpa; yMEHUE U3BIIEKATb,
MHTEPIPETUPOBATH HH(POPMALIHIO, TPEACTABIECHHYIO B Ta0JINIIaX, HA
IuarpaMmax, rpadukax, OTpaxarollyto CBOMCTBA pealbHbIX
IIPOLIECCOB U SIBJIEHUH; MPEACTABIATH HH(GOPMALIUIO C TIOMOIIbIO
TaOJIMI U AMarpaMM; UCCIIE0BaTh CTaTUCTUYECKHE JaHHBIE, B TOM
YHClle C MPUMEHEHUEM rpapuuecKuX METOIOB U

AJIEKTPOHHBIX CPEACTB;

I1P 08

YMEHHE ONEPUPOBATH MOHATUSIMHU: CIIYYalHBINA OMBIT U CTy4aitHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; YMEHHE BBIUUCIISATH
BEPOATHOCTH C UCIOJIb30BaHUEM TpapUUECKIX METOJIOB; IPUMEHSAThH
(bopMyIIBI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEHA,

KOMOHMHATOpHbIE (PaKThl U (POPMYJIbI IPU PELICHUH 33/1a4; OLIEHUBATh
BEPOSTHOCTH PEATHHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aiHBIMHU
BEJIMYMHAMU; YMEHHUE IPUBOJUTH IPUMEPBI IPOSIBICHUS 3aKOHA




OOJIBIINX YHCEN B IMPUPOAHBIX U O6H.[CCTB€HHBIX SIBJICHUSX,

ITP 09

YMEHME OIIEPUPOBATDH MOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPELIUBAIOLIUECS MPSMBIE,
[apaJuIeIbHOCTD U NEPIEHAUKYISIPHOCTD NPSIMBIX U IIJIOCKOCTEH, yro
MEXy MPSMBIMH, YTOJI MEXAY IPSIMOH U IIIOCKOCTBIO, YTOJI MEXY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE
MEXy MPSMBIMH, PACCTOSIHUE MEXKY IIIOCKOCTSIMU; YMEHHE
MCTIOJIb30BATh MPH PEIICHUH 3324 U3yYCHHbIE (DAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MUDA;

ITP 10

YMEHHE OIIEPUPOBATH MOHATUAMHU: MHOIOIPaHHUK, CEYECHUE
MHOTOTpaHHHKa, Ky0, mapajuienenunes, npusMa, nupamMmusa, Gurypa u
HOBEPXHOCTh BPALIEHUS, IMIHH]D, KOHYC, IIap, chepa, CeUeHUs
(burypsI BpaieHusl, INIOCKOCTh, Kacatouiasics cepbl, MUIMHAPA,
KOHYCa, TUIOIIAlb IOBEPXHOCTU MUPAaMUbI, IPU3MBI, KOHYCA,
LUJUHAPA,

wiomaab chepbl, 00beM KyOa, IpSIMOYTOJIBHOTO Napasuieenunesna,
MUPaMM/JIbI, TPU3MBL, WIKHIPA, KOHYCA, 11apa; YMEHUE U300paxxarhb
MHOT'OTPaHHMKH 1 IIOBEPXHOCTH BPAILICHHUS, UX CEYEHHUS OT PYKH, C
IIOMOILBIO YEPTEKHBIX NHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE Paclo3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHHUE
pacno3HaBaTh NPABUIBHBIE MHOTOIPAHHHKH;

ITP 11

YMEHHE OIIEPUPOBATH MOHATUAMMU: IBUKEHUE B IPOCTPAHCTBE,
110/100HbIE (PUTYPBI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
IIoIaAel moBepxHocTell 1 00bEeMOB OJOOHBIX (PUTYp IPU PELICHUN
3ajady;

ITP 12

YMEHHE BBIYMCIIATh TEOMETPUUECKUE BEIMUUHBI (JJIMHA, YTOI,
iouiaib, 00bEM, MJIOIIAAb TIOBEPXHOCTH), UCTIONb3Ys N3YUECHHbIE
(bopMyIbI U METOABI;

ITP 13

YMEHHUE ONEPUPOBATH MOHATUAMMU: MPSIMOYTOJIbHAs CUCTEMA
KOOpPJHHAT,

KOOPJIHMHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAJISIPHOE
IIPOU3BEJICHUE, YTOJI MEXKY BEKTOPaMH, CYMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YMCJIO; HAXOUTh C MMOMOIIBIO U3YYEHHBIX
(bopMyI1 KOOPAUHATHI CEPEANHBI OTPE3Ka, PACCTOSIHUE MEKIY ABYMS
TOYKaMU;

ITP 14

yYMEHHUE BBIOMPATh MOAXOSAIINN U3YUeHHBIH METO ISl PELICHUs
3aJ1auM, paclio3HaBaTh MaTeMaTHuyeckue (hakThl 1 MaTeMaTHUYECKHe
MO/JIEJI B PUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHUE NPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKOMN
Y MUPOBOM MaTeMaTU4E€CKON HAYKH.




Kon

Dopmynuposka Komnemenyuu

KOMIIeTeHIIHH

OK 1. BriOupaTh ciocoOsI perieHus 3a1a4d npodecCHoHaIbHON ASSITEIIBHOCTH
MPUMEHUTEIHHO K Pa3JIMUYHBIM KOHTEKCTAM

OK 2. Hcnonb30BaTh COBpeMEHHBIE CPE/ICTBA MIOUCKA, aHAIN3a U UHTEPIIPETALIH
uHpopManny 1 UHOPMAIIMOHHBIE TEXHOJIOTUH JUISI BBHITIOJHEHUS 3a/1a4
npoeccroHaIbHO 1eATENbHOCTH

OK 3. [TnanupoBaTh U peann30BbIBATH COOCTBEHHOE MPOPECCHOHATIHLHOE U
JTUYHOCTHOE Pa3BUTHUE, IPEANPUHUMATENBCKYIO ACSITETLHOCTD B
npodeccnoHanbHOM cepe, HCToNB30BaTh 3HAHUS 110 (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHbBIX )KU3HEHHBIX CUTYaIUIX

OK 4. D dexTuBHO B3aNMOICHCTBOBATH U PA0OTATh B KOJUIGKTHBE U KOMAaH/IC

OK 5. OcCyIIecTBIATh YCTHYIO U TUCBMEHHYI0 KOMMYHHKAIUIO Ha
rOCyJapCTBEHHOM si3bike Poccuiickoit @enepanuu ¢ yueToM 0COOCHHOCTEH
COILIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 6 [IposBrATH rpa)kIaHCKO-IATPUOTHYECKYIO TTO3HUIIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHUE HA OCHOBE TPAJAUIIMOHHBIX 00IIEYeT0OBEYECKUX
LIEHHOCTEH, B TOM YHCIIE C YI€TOM rapMOHHU3AINH MEKHAIIMOHAIBHBIX U
MEXPEJTUTMO3HbIX OTHOIICHUN, TPUMEHSATh CTaHAAPThI
AQHTUKOPPYIIIMOHHOTO MTOBEICHHS

Kon Dopmynupoeka npogheccuonanbHoll KOMnemenyuu
KOMIIETEeHIUH
MK 1.1. BEIMONMHATE TOATOTOBUTEIBHBIE PAOOTHI P MMPOU3BOACTBE KAMEHHBIX

pabot




2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl Oovem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 291
B T.4.
1. OcHoBHOE coepKaHue 229
BT. 4.
TEOpeTUIecKoe o0yueHue 171
NPaKTUYECKUE 3aHATHS 58
2. IpodeccoHaILHO OPMEHTHPOBAHHOE Co/lep:KaHue (Co/lep:KaHue 56
NMPHUKJIATHOT0 MOIYJIA)
BT. 4.
TeopeTudecKoe o0yuyeHue 4
MPAKTUYECKHUE 3aHSITUS 52
WHIIUBHIYyJIbHBIA IPOSKT (Oa/Hem)*™ HeT

IIpome:xxyTouHasi arTecTanus (3K3aMeH)

Bo ecex sauetixax co 36e300uxotl (*) (6 cnyuae eé nanuuus) ciedyem ykazams 00vem 4acos, a 6 ciyyae
omcymemeus yopamv u3 Cnucka

**) Ecnu npedycmompeH uHOUBUOYAIbHbIL NPOEKm N0 OUCYUNTUHE, NPOSPAMMA NO €20 peanu3ayuu
paspabamvigaemcs 0omoenbHO




2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIHHBI

Conep:xkanue yuyeOHOro marepuasa (0CHOBHOE M MPodeccCHOHAJIBLHO-

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3AHATHUS, IPUKJIATHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoOBHOE co/iep:KaHue
Pa3nen 1. IloBTopeHue 19
Kypca MAaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro MaTepuaia
ens u 3a1aud | bazoBele 3HAaHUS W YMEHHs 10 MaTeMaTHKe B TNPOPECCHOHATBHOH U B
MaTeMaTHKU IIPY | TIOBCETHEBHOM JEATEIILHOCTH.
OCBOCHHUH CICHMAIBLHOCTH | KOMOMHHUPOBAHHOE 3aHATHE 1
Tema 1.2 Coneprxanue yueOHOro MaTepuaa
Uucna w  BbluMcieHus. | JIeficTBHS HaJ MOJOXKHUTEIBHBIME U OTPULIATEIIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMU H
Boipaxkenus u )IeCUSITI/IIIHI)IMI/I JIpo0sIMU. OK-01, OK-02,
npeobpazoBaHus JleiicTBUs co cTeneHs MU, GOpMYJIIbl COKPAILIEHHOTO YMHOKEHUSI. 2 OK-03, OK-04,
KomOunupoBaHHoe 3aHsATHE OK-05, OK-06,
Tema 1.3. IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE coleprKaHue (copep:xanue OK-07, TIK 1.1,
['eomeTpus HA TUIOCKOCTH | MPHUKJIAJHOTO MO/Y.JIs1)
Bunel ninockux ¢Guryp U ux miomaib.
[IpakTuKO-OpHeHTUPOBaHHbIE 337]a4l B Kypce T€OMETPUH Ha TUIOCKOCTH 2
[IpakTnueckoe 3anaTue
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
[TponienTHBIE BRIuKMCICHHA | [IpOCTBIE MPOIIEHTHI, pa3Hble CIIOCOOBI HX BBIYHCICHUS. CII0XKHBIE TPOICHTHI
[IpakTHueckoe 3aHsATHE 4

Tema 1.5

Copepxanue yueOHOTO MaTepuana




YpaBHEHUs U HEPABEHCTBA

JIuneitHble, KBaJIpaTHBIC, IPOOHO-IMHEHHbBIC YpaBHEHNS U HEPABEHCTBA

[IpakTyeckoe 3aHsATHE 2
Tema 1.6 Coneprxkanue yueOHOT0 MaTepuasia
Cucrembl  ypaBHeHu#l M | CriocoObl peIIeHUsI CHCTEM JIMHCHHBIX ypaBHeHu#. [loHstus: matpuna 2x2 u 3x3,
HEPABEHCTB onpeaenutenb Marpuibl. Meton I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUH. 6
CucreMpl HEpaBEHCTB
KomOuHupoBaHHoe 3aHsTHE
Tema 1.7 Coneprxkanue yueOHOT0 MaTepuasia
BxonHol KOHTpOIIB Bbruucnienuss u npeoOpa3oBaHus. YpaBHEHMs W HepaBeHCTBa. ['eomerpus Ha
IJIOCKOCTH 2
KonTponbnas padota
Paznen 2 Ilpsimble H 16
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copepxanue yueOHOT0o MaTepuana
OcHoBHbIE noustus | [Ipeagmer crepeomerpun. OCHOBHbIE MOHATUS (TOYKa, HpsiMas, IUIOCKOCTb,
CTEPEOMETPHMN. npoctpancTtBo).  OcCHOBHblE — akCHOMBI  cTepeomeTpuu. llepecekaromuecs, 2
Pacnionoxenue mnpsMBIX M | mapajulelbHbIE W CKpeUIMBamomIuecs mpsmble. [Ipu3Hak W CBOWCTBO
MIJIOCKOCTEN CKpeNTUBAIOIMMXCS NMPMbIX. OCHOBHBIEC TPOCTPAHCTBEHHBIE (DUTYPHI.
KomOunupoBaHHoe 3aHsATHE OK-01, OK-02,
Tema 2.2. Copepxanne yueOHOTO MaTepuana OK-03, OK-04,
[MapannensHocts npsamelX, | [lapamnensueie mpsimas u Twiockocts. Ompenenenue. [lpusnak. CoiicTBa (c OK-05, OK-06,
npsMOM M INIOCKOCTH, | JOKa3aTenbcTBOM). [lapamnensabie miockoctu. Onpenenenue. [lpusznak. CoiicTBa OK-07,IIK 1.1
MIJIOCKOCTEM (c nmokazarenscTBOM). Terpa’ap u ero siemeHThl. [lapamnenenumen u ero
anemeHThl. CBOKCTBA MPOTHUBOIIOJIOKHBIX TPAaHEW M JUArOHAJIEH MapajulesIeUIea. 4
[Toctpoenue ceuenuii. Pemenne 3amay.
KomOunupoBanHoe 3aHATHE
Tema 2.3. Conepxanue yueOHOro MaTepuaa
[leprieHIUKYISIPHOCTD [lepnennukynspueie npsmble. llapamienbHble npsMble, NEpHEHAUKYISPHBIE K

NPSIMBIX, IPAMOMN U
IIIIOCKOCTH, TNIOCKOCTEH

mIocKOoCTH.  [IpW3Hak  NEpHEeHAUKYISIPHOCTH  HPSAMOM M IUIOCKOCTH.

JlokazarenbcTBO. Ilepnenaukynsip n HakiIoHHas. llepneHANKyIApHbBIE MIOCKOCTH.




[Ipu3Hak neprneHauKyJIIpHOCTH INIOCKOCTEN. [loKka3aTenseTBo.

Paccrosinust B mpocTpaHCTBE 2

KomOuHupoBaHHoe 3aHsTHE
Tema 2.4. Coneprxkanne yueOHOr0o MaTepuaia
Teopema 0 Tpex Teopema o0 Tpex neprneHauKymsapax. Jloka3aTenbCTBO. YTOJI MEXAy IpsAMON U
HCpHICHNKYIApax IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMU 2

KomOunupoBanHoe 3aHsTHE
Tema 2.5. IIpodeccnonabHO-OPUEHTHUPOBAHHOE coleprkaHue (conpep:xanue
[TapamnensHele, NPHUKJIATHOT0 MOAYJISA)
NEPIICHUKYJIIPHBIE, Axcuomel  crepeoMeTpud. llepneHAMKYISpHOCTP HpSIMOM M ILIOCKOCTH,
CKPEILMBAIOIIMECS IPAMBIE | MTAPAILICITBHOCTh JIBYX IPSIMBIX, NEePIEHIUKYISIPHBIX IJIOCKOCTH, 4

MEPIEeHIUKYJIAPHOCTD MJI0CKOCTEMN

[IpakTrueckoe 3aHsATHE
Tema 2.6. Copep:xanue yueOHOTo MaTepuana
Pemenwue 3anay. Ilpsamele u | PacnionoskeHue NpsMbIX U IUIOCKOCTEW B mpocTpaHcTBe. [lepneHauKymsipHOCTh U
IUIOCKOCTH B | MapaJUIeIbHOCTb NPSAMBIX U IITOCKOcTel. CKpelnBaroIuecs npsmble
IIPOCTPAHCTBE KonTponbnas padora 2
Pa3nen 3. Koopannarsl u 14
BEKTOPBI

OK-01, OK-02,

Tema 3.1 Coneprxkanne yueOHOT0 MaTepuasia OK-03, OK-04,
JlekapToBBI KOOpAMHATHI B | JlekapTOBBI KOOpPAMHATHI B MpocTpaHcTBe. llpocreiimme 3amadun B KOOpIWHATAX. OK-05, OK-06,
npocrpaHcTse. Paccrosuue | PaccrosiHre MexX Ty IByMs TOUYKAMH, KOOPAWHATHI CEPETMHBI OTPE3Ka 4 OK-07
MEXAy JBYMs TOYKaMH. | KoMOMHUPOBAHHOE 3aHATHE K 1.1
Koopanuaatel  cepeauHbl
oTpe3Ka
Tema 3.2 Coneprxanue yueOHOro MaTepuasa
Bekropsl B mpocTpancTse. | Bektopel B mpoctpancTtBe. ClOXKEHHWE W BBIUYUTAHHWE BEKTOPOB. YMHOXKCHHE
Yron Mexay BeKTopamu. | BeKTopa Ha uncio. KommianapHsie BeKTOpbl. CKaIspHOE TPOU3BEICHUE BEKTOPOB.
CkansapHoe mnpousseleHue | PaznmoxeHrne BEKTOpa Mo TpeM HEeKOMIUTAHAPHBIM BekTopaM. KoopamHaTe BEKTOpa,
BEKTOPOB CKaJISIpHOE MPOU3BEICHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMHU, YroOj 4




MEXIy IPSIMOM U TIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTSAMU. Y paBHEHUE MIOCKOCTH.
['eomeTpuyeckuii CMBICT ONIPEACIUTENS 2X2

Komb6unupoBanHoe 3ansrue

Tema 3.3 IIpodeccnoHabHO-OPUEHTUPOBAHHOE coleprkaHue (conpep:xanue
[IpakTuko- NPHUKJIATHOT0 MOAYJISA)
OpUEHTUPOBaHHBIE 3aJauM | KoopanHaTHas MI0CKOCTh. BbluncieHne paccTOSHUM U IMJIOLAAEH Ha IUIOCKOCTH.
Ha KoOpAuHaTHOH | KonmmuecTBEHHBIC pacyeThl 4
IJIOCKOCTH [IpakTHueckoe 3aHsTHE
Tema 3.4 Copep:xanue yueOHOTo MaTepuana
Pemenue 3agad. | /lekapToBBI KOOPAMHATEI B IpOCTpaHcTBE. Bekropsl B npoctpancTse. ClloKeHHE U
KoopaunaTsl 1 BEKTOpBI BbIUUTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KoMIuiaHapHble BEKTODBI.
CkansipHOoe  IMpOU3BEAEHUE  BEKTOpOB. PasnoxkeHMe BEKTOpa IO  TpeEM
HEKOMIUIaHApHBIM BeKkTopaM. IIpocreimme 3agaun B KoopauHarax. KoopauHartsl
BEKTOpa, paCCTOSIHUE MEXKY TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKaIsIpHOE
IIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YIOJI MEXIYy BEKTOpPaMH, yroyl MEXIy 2
MIPSIMON U TUIOCKOCTBIO, YTOJI MEXAY TUNIOCKOCTSIMU
KonrtponbHas pabora
Pasnen 4, OCHOBBI 36
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
byHkuun
Tema 4.1 Coneprxanue yueOHOro MaTepuasa gi_g;’ gi_gi
Tpuronomerpuyeckue Panuannas mepa yria. [IoBopoT Touku BOKpYr Haudaja koopauHat. OnpezneneHue OK: 0 5’ OK:O 6’
(YHKIIMM TPOM3BOJILHOTO | CHHYCA, KOCHHYCA, TAHI€HCAa U KOTAaHTeHCa. 3HAKM CHHYCa, KOCHHYCA, TAaHTeHCA M 4 OK- 07’HK i 1’
, -1,

yria, yucna. Panuannas u
rpajgycHas Mepa yria

KOTaHI'CHCA IO YCTBEPTAM. 3aBHCHUMOCTH MCXKIY CHHYCOM, KOCMHYCOM, TAHI'CHCOM
M KOTAaHI'€HCOM OJHOI'0 U TOr'O K€ yrijia

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 4.2

Copepxanue yueOHOT0 MaTepuana




OcCHOBHBIE
TPUTOHOMETPHUCCKHE
TOXJIECTBA.

dopMyJIbI IPUBEICHUS

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTAaHTE€HC YIJIOB O
u - o.. DopmyIsl IpUBENCHUSA

Komb6unupoBanHoe 3ansrue

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CyMMBl M Pa3HOCTH [JBYX
YIJIOB
Cunyc u KOCHHYC
nBoiiHoro yria. ®opmyiisl

ITOJIOBUHHOT'O yTJIa

Conepxkanue y4eOHOro MaTepHuania

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHMHYCOB. CMHYC M KOCHHYC
JBOMHOTO  yIJIa. CYMMBI
TPUTOHOMETPUYECKHX (YHKUMH B TNPOU3BENEHHE U NPOHU3BEACHUS B CyMMY.
Breipaxenue

@®opmynel  monoBuHHOTO yria. [IpeobpasoBanus

TPUTOHOMETPUICCKHX (bYHKI_II/Iﬁ 4yepe3 TaHI'CHC IIOJIOBHHHOI'O

aprymenTa. [IpeoOpa3zoBaHusi IpOCTEHIINX TPUTOHOMETPUUECKHUX BBIPAKCHHI

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 4.4 Coneprxanue yueOHOro Marepuasia

Oynkuuy, HX CBOMCTBA. | OOMACTh ONpeeNeHsI 1 MHOKECTBO 3HaueHHH (QyHKImiA. YETHOCTH, HEYETHOCTD,
Crioco6b1 3aJJaHus | IepUOINYHOCTh QyHKIMKA. CriocoObI 3aanus (yHKIUN

Gynxmit KomOunupoBaHHoe 3aHsTHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuyeckue OO6mactp ompeneneHuss ¥ MHOXECTBO 3HAYCHH TPUTOHOMETPUYECKUX (DYHKIIHIA.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTH, HEUETHOCTD, NEPUOANYHOCTD TPUTOHOMETpHUECKUX (pyHKIMNA. CBOMCTBA

rpaduku u rpaduku QyHKIUN y = cos X, y =SsIin X, y = tg X, y = ctg X.
KoM6uHMpoBaHHOE 3aHsTHE.
Tema 4.6 Coneprxanne yueOHOT0 MaTepuasia
[TpeoGpa3oBanue Cxartue 1 pacTshkeHHue TpaguKOB TPUTOHOMETPUYECKUX (YHKIUH.
rpaduKoB IIpeoOpa3oBanue rpad kOB TPUTOHOMETPUUYECKUX (PYHKIIHIT
TPUTOHOMETPUUECKHUX [IpakTnueckoe 3anaTue
byHKIII
Tema 4.7 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
Onucanue NPUKJIATHOTO MOAYJISA)
IIPOU3BOJACTBEHHBIX Hcnonb30BaHrne CBOMCTB TPUTOHOMETPUYECKUX (QYHKIHMI B MpodhecCHOHaTbHBIX

IPOLIECCOB  C
rpaduKoB QyHKIHI

IIOMOIIBIO

3agadax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 4.8

Copep:xanne yaueOHOT0 MaTepuana




Ob6patHsble OO6parHble TpuroHoMmerpudeckre GyHKIuu. MIx cBOHCTBA U TpapuKu
TPUTOHOMETPHUECKUE
KoMOuHMpOBaHHOE 3aHATHE
byHKIUA
Tema 4.9 Coneprxkanne yueOHOT0o MaTepuasia
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHue tg x = a, ctg x = a.

YPaBHEHUS U HEPABEHCTBA

PemeHne TpPUrOHOMETPUYECKMX YPAaBHEHMM OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHHUs, CBOAAIIMECS K KBaJIpaTHbIM, peElIaeMbIe
Pa3I0KEHUEM Ha MHOXKHUTEIH, OMHOPOIHBIE.

[Ipocreimme TPUroHOMETPUUECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 4.10 Copep:xanue yueOHOTo MaTepuana

Cucremsl Cuctembl IPOCTEUIIUX TPUTOHOMETPUUECKUX YPaBHEHUHN

TPUTOHOMETPUUECKUX KoMOuHMpOBaHHOE 3aHATHE

ypaBHEHUH

Tema 4.11 Copep:xanue yueOHOTo MaTepuana

Pewenne 3agay. ocHOBHI | [IpeoOpazoBanue TPUTOHOMETPHUECKUX BBIPAKCHHIH. Pewmenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHM U HEPABEHCTB B TOM YMCIIE C MCIOJIb30BaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

byHKITUN KonTponbnas padota

Paspean S.

KoMmmiekcHbIe ynciia

Tema 5.1
KomiuiekcHbie yncia

Copepxanne yueOHOTO MaTepuana

ITonsate koMmiiekcHOro yucia. ConpsyKEeHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uuciaa. @dopma 3amMcH  KOMIUIEKCHOTO — 4HcCla
(reomeTpuueckasi, TpUTOHOMETpHUUecKas, anreOpandeckas). Apudmerndyeckue
JeHCTBUS ¢ KOMIUJIEKCHBIMU YHCIIaMU

KomOunnpoBanHoe 3aHsaTHE

Tema 5.2
IIpumeHeHue
KOMIIJIEKCHBIX YHCEIl

Copep:xanne yueOHOTO MaTepuana

Brinonsenue pacycToB C IIOMOIIBIO KOMIIJICKCHBIX YUCCII. HpI/IMepLI
HUCIIOJIBb30BaHHA KOMIIJICKCHBIX YHUCECI

[IpakTHueckoe 3aHsATHE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




Paznen 6. IlpousBoanas
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(bynkuumn, ee
NpUMMeHeHHe
Tema 6.1 Coneprxkanne yueOHOT0 MaTepuasia
[Tonsatue  mpousBoAHOMN. | OmpeneneHne YUCIOBOW IOCIENIOBATEIFHOCTH M CHOCOOBI ee 3amanus. CBoiicTBa
@opmynbl M I[IPaBUJIA | YUCIIOBBIX TOCienoBarenbHOCTed. OmnpepeneHue mNpeaena IOoCIeI0BaTeIbHOCTH.
nuddepeHIpoBaHUs Breruncnenne — mpenmenoB  mocnenoBarenbHocTed.  [Ipemen  QyHkumm  Ha 2
6eckoneunoctu. [Ipenen pynxuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkuuu. 3amadd, NPUBOASIIME K TOHATHIO Mpou3BoxHOW. OrmpeneneHue
IIPOU3BOJIHOM. AJITOPUTM OTHICKAHUS IPOU3BOIHOMN
KomOunupoBaHHoe 3aHsTHE
Tema 6.2 Copep:xanue yueOHOT0o MaTepuana
[IpousBoHbIC cyMMel, | ®opmyssl auddepenuupobanus. [Ipasuna quddepenunpoBanms 4
pasHOCTH  TpoM3Be/CHUs, | KoMOMHUpOBaHHOE 3aHATHE
Y4acTHOTO
Tewma 6.3 Coneprxanue yueOHOro Marepuasia
[IpouzBoaHbIE Omnpenenenue cinoxHoM (QyHkIMH. [Ipon3BoHAS TPUTOHOMETPUUECKUX (YHKLUH.
TPUTOHOMETPHUYECKUX [Tpon3sBosHas COXKHON (GYHKLIUU
ynxumii.  Ipoussonnas | KoMOMHHPOBaHHOE 3aHSTHE 4
CJIOKHOM (pyHKIIMH
Tewma 6.4 Coneprxanne yueOHOT0 MaTepuasia
Honstne O | lonsTue HempepbiBHOH (yHKnuu. CBoiicTBa HempepslBHON ¢yHKIMH. CBs3b
HeNPEPHIBHOCTH QYHKIMA. | vty HEMPepHIBHOCTBIO M AU EPEHIMPYeMOCThI0 GYHKIMH B TOUKE. AITOPHTM 7
Meron unrepsanos pEIICHUSI HEPaBEHCTB METOJIOM HHTEPBAJIOB
KomOunupoBaHHoe 3aHiTHE
Tema 6.5 Coneprxanue yueOHOro MaTepuaa
I'eomerpuuecknii u | ['eomeTpruyeckuif CcMbICIT TPOU3BOAHOW (GYHKIUMH — YIIIOBOM KO3 duuIMeHT
buznyeckuit CMBICH | KacaTeJIbHOM K TrpaduKy (YHKIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduxy
MIPOU3BOJHOMN GbyHKIMH. AJITOPUTM COCTABJICHHSI YpaBHEHHUS KacaTelIbHOW K rpaduky (yHKIUHA
y=f(x) 3

KoMOuHMpoBaHHOE 3aHATHE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07,




Tema 6.6 Coneprxanue yueOHOro MaTepuaa

dusnueckuit CMBICH | DPU3nYecKuil (MEXaHUUYECKUil) CMBICI IPOM3BOJHOW — MIHOBEHHas CKOpPOCTh B

MIPOU3BOJHOM B | MOMEHT BpeMeHH t: v =S’ (t)

podeCCHOHATIBHBIX [IpakTuueckoe 3anaTue 2

3aziayax

Tema 6.7 Copepxanne yaeOHOTo MaTepuana

MoHoTOHHOCTb (QYHKUUH. | Bo3pactanne u yObiBaHHE (QYHKIHH, COOTBETCTBHE BO3DACTaHHS M yOBIBAHUSI

Touku 3xcTpEeMyMa ¢byHKIMK 3HaKy Mpou3BoAHOH. I[loHATHE TNPOM3BOAHON BBICIIETO TOPSIKA,
COOTBETCTBHE 3HAKa BTOPOI IIPOU3BOJAHON BBITYKJIOCTU (BOIHYTOCTH) (PyHKIIMHM Ha 4
oTpe3Kke. 3aayl Ha MAaKCUMyM U MUHUMYM. lloHSATHE acMMOTOTHI, CIOCOOBI HX
orpesiesieHusl. ANropuTM HccieloBaHus (YHKIMHM M MOCTPOEHHs ee rpaduka c
MIOMOILBIO TPOU3BOIHON. [IpoOHO-TMHEeHAs pyHKIUA
KoMOuHMpOBaHHOE 3aHATHE

Tema 6.8 Coneprxkanne yueOHOro Matepuasia

WccnenoBanue QpyHKuil u
HccnenoBanme GyHKIIMHA HAa MOHOTOHHOCTB M ITOCTPOEHUE IPahuKOB.

MoCTpoeHue rpauKoB 4
KomOunupoBaHHoe 3aHsATHE

Tema 6.9 HaubGonbiee u | ComeprkaHue yueOHOTo MaTepuana

HalMEHbIIIee 3Ha4yeHus | HaxoxxJeHne HauOOJIBIIEr0 M HaMMEHBIIEro 3HadeHUM (QYHKUUH, MOCTpOEHUE

byHKIIH rpad¥KOB MHOTOWIEHOB C UCIIOJIb30BAHUEM allapaTra MaTeMaTUYECKOro aHaIu3a 2
KomOunupoBanHoe 3aHsTHE

Tema 6.10 IIpodeccnonanbHO-0OpMEHTHPOBAHHOE cojiep:KaHue (conepxkanue

Haxoxnenue NPHUKJIATHOTO MOLYJI)

ONTUMAJILHOrO pesynbTara | Haumenblee u HanOosblee 3HaYeHne QyHKIUN 6

C MOMOILBIO IPOU3BOAHOM | [IpakTHYECKOE 3aHITHE

B IIPAaKTUYECKUX 3a/1a4ax

Tema 6.11 Coneprxanne yueOHOTO MaTeprasa

Pemenne 3aga4. | @opmynbl U npaBuia auddepenunponanus. MceciaenoBanue QyHKIHMM ¢ TOMOIIbIO

IIponsBonHas GpyHkuMH, ee | mpousBoaHON. Hanbombiiee 1 HaMeHbIlee 3HAYCHHS ()YHKIIUH 2

pUMEHEHHE KonrtponsHas pabora

Pa3znen 7. 42 OK-01, OK-02,




MHOrorpaHHUKH M Teja
BpalleHUsA

Tema 7.1
Bepmunbl, pebpa, rpaHu

Copepxanue yueOHOro MaTepuana

[TonsitTue mMHororpanHuka. Ero smemeHTHI: BepuiuHbl, pedpa, rpaHu. JluaroHass.

MHOTOIPaHHHUKA Ceuenue. Boinykiibie ¥ HEBBITYKIIbIE MHOTOTPAHHUKHU
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.2 Coneprxkanne yueOHOr0 MaTepuaia
[Ipuzma, ee | [Touarue mpusmel. Ee ocHoBaHusi u O60koBbIe TpaHu. Bricota mpusmel. Ilpsmas u

COCTaBIISIIOLINE, CEUYCHHE.
[Ipsimast w  mpaBuiIbHAS

HaKJIOHHas IIpru3Ma. HpaBI/IJ'ILHaSI [mpu3sMma. Ee ceuenue

KoMOuHMpOBaHHOE 3aHATHE

MIPU3MBI
Tema 7.3 Coneprxanue yueOHOro Matepuasia

[Tapamrenenunen, ky0. | [lapamienenunen, CBOMCTBa MPSIMOYTOJBHOrO mNapauienenunena, kyd. Cedenue
Ceuenue KyOa, | kyba, mapayuiesenunena

napajuienaenunena Komb6unupoBanHoe 3anstue

Tema 7.4 Copep:xanue yueOHOTo MaTepuana

ITupamupa, ee | [lupamuna u ee onementsl. Ceuenue mnupamuasl. [lpaBunbHas mnHUpaMuma.

COCTAaBIISTIONINE, CEYCHHUE.
[IpaBunbHas nupaMuaa.
VYcedenHnas nupamuaa

VYceuennas nupamuaa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.5

Copepxanne yueOHOTO MaTepuana

bokoBas " nosHas | [Tnomaaps 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MOBEPXHOCTh npu3Mbl, | KoMOMHIpOBAaHHOE 3aHSATHE

MTUPAMUTBI

Tema 7.6 Coneprxanne yueOHOTO MaTepuasa

Cummerpuss B KyOe,
napaJuleenurese,
npu3Me, Mupamuie

CuMMeTpHsi OTHOCHUTENBHO TOYKH, MNpsIMOM, miiockocTd. Cummerpus B KyoOe,
napajulelIenunese, IpusMe, IupamMmuie

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 7.7
IIpumepel cumMmeTpuii B

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOAYJISA)

coJeprKaHue (copep:xanue

OK-03, OK-04,
OK-05, OK-06,
OK-07, IIK 1.1,




npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[IpakTuyeckoe 3aHsATHE
Tema 7.8 Copepxanne yaeOHOT0 MaTepuana
[IpaBunbHBIC [TonsiTre npaBuIbHOTO MHOTOrpaHHKKa. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHHKH, uX | [IpakTHyeckoe 3aHsITHE
CBOMCTBA
Tema 7.9 Coneprxkanne yueOHOT0 MaTepuaia
Hununnp, ero | Hunuunp u ero snementsl. CeyeHue nuiuHapa (mapayielbHOe OCHOBAHHUIO U OCH).
cocrapistronqe. Ceuenne | PassepTka numHapa
HWIMH]Ipa KomOunupoBanHoe 3aHsTHE
Tema 7.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJeprkaHue (compep:xaHue
Konyec, €ro | NPUKJIATHOT0 MOIYJIs1)
cocrapisirome. Cedyenue | Konyc um ero snementhl. CedeHue KoHyca (NapajuieIbHOC OCHOBAHUIO U
KOHYcCa MPOXO/IAIIee Yepe3 BEepIINHY), KOHnYecKrne ceueHus. Pa3BepTka KoHyca
KomOunupoBanHoe 3aHsTHE
Tema 7.11 Coneprxkanne yueOHOT0 MaTepuasia
VYceueHHbIH KOHYC. | YceueHHbIH KOHYC. Ero oOpa3yromas u BeicoTa. CeueHne yceueHHOro KOHyca
Ceuenue YCEYEHHOr0 | KoMOMHUPOBaHHOE 3aHATHE
KOHYyca
Tema 7.12 Coneprxanne yueOHOT0 MaTepuasia

[Tap u cdepa, ux ceueHus

[Tap u cdepa. B3aumHoe pacnosnoxkeHue chepbl u miockoctu. CedyeHue 1apa,
cdepbl

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 7.13

ITouarue o6 o0BeMe Tena.
OtHoIeHne 00BEMOB
MMOJOOHBIX TEI

Copep:xanne yueOHOTO MaTepuana

ITonatue 06 obwveme Tenma. OObeM KyOa W HPSIMOYTOJBHOTO MapajulesienuIesa.
O6beMm HWIMHIpA.
['eomeTpruecknii CMBICI ONIPEEIHUTENS 3-TO MOPsIIKa

OpU3MBl U OtHomreHne O0O0BEMOB MOMOOHBIX  TEIL.

KomOunnpoBanHoe 3aHsATHE

Tema 7.14

Copepxanue yueOHOTO MaTepuana




O0beMBI W IUIOLIAJIHU

MOBEPXHOCTEH TEI

O06wembl mupamu sl U KoHyca. O0bem mapa. [Tnomany noBepxHocTen Ten

Komb6unupoBanHoe 3ansrue

Tema 7.15
KomOunanun

Copepxanue yueOHOro MaTepuana

KoMOuHammu reoMeTpruaecKkux Tell

MHOIOTPaHHMKOB U Tel | [IpakTH4YeCKO€e 3aHsATHE 4
BpallleHus
Tema 7.16 Copepxanne yaeOHOT0 MaTepuana
['eomeTpuyeckue Hcnonb3oBaHne KOMOMHAIMKA MHOTOTPAHHHKOB M TN BpAlICHHsS B TMPAKTHUKO-
KOMOUMHAIMY Ha MIPAKTUKE | OpUEHTHPOBAHHBIX 3a1a4ax
[IpakTuueckoe 3aHaTue 4
Tema 7.17 Coneprxanue yueOHOro Matepuasia
Pemenune 3a1a4. | O0BbEMBI U IJIOIIAU TOBEPXHOCTH MHOTOI'PAaHHUKOB M TEJ BPALLICHUS
Mmuororpanauku U Tena | KonrpoiabsHas padora 2
BpallleHus
Pasznea 8. 14
ITepBooGpa3nasn
byHxkuum, ee
npuMeHeHHne OK-01, OK-02,
Tewma 8.1 Coneprxanne yueOHOT0 MaTepuasia OK-03, OK-04,
IlepBooOpa3Has QyHkuuU. | 3ajaya 0 BOCCTAHOBJICHHWW 3aKOHA JBM)KCHHUS IO M3BECTHOW cKopocTu. [loHsTHe OK-05, OK-06,
[TpaBuia HAXOXKICHHA | nHTerpupoBanus. O3HaAKOMJIEHHE C MOHSATHEM MHTerpaja U IMepBOOOpa3HON i OK-07,
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amad Ha CBs3b MEpBOOOpa3HONW M ee MPOU3BOIHOM, K 1.1
BBIUHCIICHHE TMepBOOOpa3sHON s AaHHOM ¢yHkumu. Tabmuma dQopmyn s
HaXO0XXJICHUS NepBOOOpa3HbIX. M3yueHue npasuiia BEIYUCICHNUS IEPBOOOPA3HOI 2
KombOunnpoBanHoe 3aHsTre
Tema 8.2 Coneprxanne yueOHOTO MaTeprasa
[Tnomans KpUBONMHEWHOMU | 3aja4yn, MPUBOISIIME K MOHSATHIO ONPEICICHHOTO WHTErpaja — O BBIYHCICHUH
Tpaneuuu. @®opmyia | TUIOMAAX KPUBOJIMHEWHOW Tpamemuu, O MepeMelleHud Touku. Ilonarue
Herorona — JleiiGHuna ONPENEIEHHOI0  MHTErpaja. I'eomerpuueckuit ¥ (QU3MUECKUH  CMBICT
ornpenenenHoro uHrerpana. ®opmyna Hetorona— JleiibHuma 2




KomOunupoBanHoe 3aHiTHE

Tema 8.3 Coneprxkanne yueOHOT0 MaTepuaia
Heonpenenennpiii U | [lonaTre HeompeaeIeHHOTO NHTErpaja
OIpENENCHHBIA HHTErpaibl | KoMOGMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 Copepxanne yaeOHOT0 MaTepuana
[TonsiTue 00 | 'eoMeTprUYECKHil CMBICIT OIIPEAEICHHOTO HHTETpaia
omnpeneneHHOM UHTerpane | KomOnHupoBaHHOE 3aHATHE 2
KaK IOl
KPUBOJIMHEHHOM Tparnenuu
Tewma 8.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE coaep:xaHue (copep:xaHue
OnpeneneHHblil UHTErpal | MPUKJIATHOTO MOTYJIs1)
B JKU3HU I'eomeTpuueckuit cmbicat  omnpeneneHHoro wuHrerpana. ®dopmyna Herorona -
JleiiGHM1IA.
Pemenue 3a1au Ha mpuMEHEHNE UHTETpalia sl BBIYMCICHUS (U3NYECKUX BEIUYUH
U TuIomaaei 4
[IpakTuueckoe 3aHaTue
Tewma 8.6 Coneprxkanne yueOHOT0 MaTepuania
Pemenne 3aga4. | [IepBooOpasnas pynkuuu. [TpaBuna HaxoxaeHus: nepsooOpa3HbiX. Ee nmprMenenue
ITepBoobOpasnas Gynkumu, | KonrponsHas pabora 2
ee MpUMEHEeHue
Pa3znen 9. 12
Crenenn " KOPHH.
Crenennast pynkuus
Tema 9.1 Coneprxanne yueOHOTO MaTepuasa OK-01, OK-02,
Crenennas  (yHkums, €€ | [Tonstie KOpHSI N-Oi CTENEHU U3 JAercTBUTENbHOrO uncna. OyHknun y = VX wux OK-03, OK-04,
CBOWCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU OK-05, OK-06,
KoMOMHHPOBAHHOE 3aHATHE 2 OK-07,
Tema 9.2 Copep:xanne yueOHOTO MaTepuana IIK 1.1
[IpeobpazoBanue IIpeoOpa3oBanue UPPALIUOHATBHBIX BBIPaKEHHH
BBIDOKEHUH C KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHSITHE 2

OU CcTeIleHU




Tema 9.3 Coneprxanue yueOHOro MaTepuaa
Cpoiictea  crenenn ¢ | [lonsTtue creneHu ¢ JOOBIM palMOHANBHBIM NoKazaTeneM. CTeneHHbe (YHKIUH,
palnoHaIbHbIM UX CBOICTBa U rpaduku
JEHCTBUTEIIbHBIM Komb6unupoBanHoe 3ansrue 2
NIOKa3aTeJsIMU
Tema 9.4 Copepxanne yaeOHOTo MaTepuana
Pewenne PaBHOCWJIBHOCTE HMppalMOHAIBHBIX YPAaBHEHMM M HEpPaBEeHCTB. Meronsl HX
UPPaLMOHATIbHBIX peuieHus. Penienne nppalmoHaabHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHHH U HEPABEHCTB | KoMOWHUPOBAHHOE 3aHSTHE 4
Tema 9.5 Coneprxanue yueOHOro MaTepuaa
Crenenu u KopHU. | OmpenenieHue creneHHol (QyHKuuu. Mcrmonp30BaHHWE €€ CBOMCTB IPH pPEIICHUHU
Crenennast GyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonrposnbHas pabora
Pazpnen 10. 14
ITokasarenbHasn
byHkuus
Tema 10.1 Coneprxanue yueOHOro MaTepuaa
ITokasarenpHas Qynkiusd, | CTeneHb ¢ OPOU3BOJBHBIM  JCHCTBUTENBHBIM TOKazareneMm. OrnpenencHue
€€ CBOCTBA noka3aTeabHOM (PyHKIMM, ee CBOMCTBa M rpaduK. 3HAKOMCTBO C HPUMEHEHHEM
nokaszaTenbHoM (pyHKIMU. PenieHue moka3aTenbHBIX YpaBHEHUH (DyHKIIMOHAJIBHO-
rpaQMIeCKUM METOIOM 2 OK-01, OK-02,
KomOnHupoBanHoe 3aHATHE OK-03, OK-04,
OK-05, OK-06,
Tema 10.2 Coneprxanue yueOHOro MaTepuaia OK-07
Pemienne mnoxasaTenpHbIX | PemeHune 1oka3aTeNbHBIX ypaBHEHUWH METOJOM YpaBHUBAHHS —IOKa3aTesei, '
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHS HOBOM MepeMeHHOW, (YHKIMOHAIBHO-TPaUUECKUM METOAOM.
Pemenne nokasarenbHbIX HEPABEHCTB 8
[IpakTnueckoe 3aHsTHE
Tema 10.3 Coneprxanne yueOHOTO MaTeprasa
Cucrempl 1nOKa3aTenbHBIX | PemeHne cucTeM mokasarelbHbIX ypaBHEHHH
YpaBHEHUN KomOunupoBaHHoe 3aHATHE 2
Tema 10.4 Coneprxanue yueOHOro MaTepuasa




Pewenne 3amay. | PemeHne noka3aTenbHBIX YpPaBHEHUM METOJOM YpaBHUBAaHUs IIOKa3aTelled U
[Toka3zarenbHas GyHKUMS | METOJOM BBEIEHUS HOBOM NepeMeHHOM. PelleHne nokasaresbHbIX HEPABEHCTB
KontponbHas padota 2
Pa3znen 11. Jlorapugmbl. 22
Jlorapugmuyeckas
dyHkuusn
Tema 11.1 Copepxanne yaeOHOT0 MaTepuana
Jlorapupm yucna. | Jlorapudwm uncna. JlecaTUUHBINA U HATypaIbHBIHN JIOTapru(MbI, YUCIIO €
HecaTuanbiii 1 | KoMOMHHpOBaHHOE 3aHATHE
HATYpaJIbHBIN JIorapuMsl, 2
YHCIIO €
Tema 11.2 Coneprxanue yueOHOro Marepuasia
CpoiictBa  norapu¢mos. | CpoiictBa jorapudmos. Onepartius jorapuMUpOBaHUsI.
Onepanus KomOunupoBaHHoe 3aHsTHE 4
norapuMupoBaHUS
Tema 11.3 Coneprxanue yueOHOro MaTepuaa OK-01, OK-02,
Jlorapugmuueckas Jlorapudmuueckast pyHKIUS U ee CBOICTBA OK-03, OK-04,
¢byHKLUS, ee CBOHCTBA KomOnnupoBanHoe 3aHATHE 2 OK-05, OK-06,
Tema 11.4 Coneprxanne yueOHOT0 MaTepuasia OK-07,IIK 1.1,
Pemenne [MousiTe norapudmuyeckoro ypaBHeHus. Onepanus TOTCHIMpoBaHus. Tpu
orapupMUIECKuX OCHOBHBIX METOJla pelIeHUsl JorapuMHUUECKUX YpaBHEHHMH: (QYHKIIMOHAIbHO-
YPaBHEHUH 1 HEPABEHCTB | rpaduuecknii, METOX MOTCHIMPOBAHHS, METOJ BBEICHWS HOBOIl ITEPEMEHHOIA.
Jlorapudmuueckre HepaBeHCTBA 6
KomOunupoBaHHoe 3aHATHE
Tema 11.5 Coneprxanue yueOHOro MaTepuasa
Cucremsl AJTOpUTM pelIeHUs CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JOrapu(pMHUUECKUX
JorapupMUUEcKux YpaBHEHUI U HEPABEHCTB
ypaBHEHUH KomOunupoBanHoe 3aHsATHE 2
Tema 11.6 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE cojepiKaHue (conepxanue
Jlorapugmsl B MPUPOJE U | MPUKJIATHOTO MOXYJIsI)
TEXHHKE [Ipumenenne norapudpma. Jlorapupmuueckas cnupans B npupoge. Ee




MaTeMaTUYECKUE CBOUCTBA

HpaKTI/ILIeCKOC 3aHATUC

Tema 11.7 Coneprxkanue yueOHOT0 MaTepuasia
Pemmenue 3agad. | Jlorapupmuueckass  Gynkuus.  Pemenume  mpocTedmmx  JIorapu(MUYECKHUX
Jlorapudmel. ypaBHEHU 2
Jlorapudmuueckas KonrtponsHas pabora
byHKIHISA
Paszgen 12. 10
MHuoxecTBa. IJJIeMEHTbI
Teopum rpagos
Tema 12.1 Copep:xanue yueOHOTo MaTepuana
MHoxecTBa [Tonstue MuoxectBa. [loamuoxkecTBO. Onepaluu ¢ MHOKECTBaMHU
KoMOMHMPOBAHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJeprkaHue (compep:xaHue
Onepanny ¢ MHOXKECTBAMH | MPHUKJIAJHOTO MO/Y.JIs1) OK-01, OK-02,
Omnepanuu ¢ MHOXecTBaMH. PelieHre npukiiaaHbIX 3a1a4
[IpaKTHYECKOE 3aHATHE 2 OK-03, OK-04,
OK-05, OK-06,
Tema 12.3 Copep:xanue yueOHOro MaTepuasia OK-07.
I'padsr [Tonsartue rpada. Cs3HbIA rpad, 1epeBo, UKI rpad HA IIOCKOCTH K 1.1
ITpakTryeckas pabora 4
Tema 12.4 Coneprxanue yueOHOro MaTepuaa
Pemenne 3aga4d. | Onepauuu ¢  MHOXecTBamH. OmMcaHue peaNbHBIX CUTyalluid C IOMOUIbIO
MmuosxectBa, I'padsl u ux | MmHOXecTB. [IpumeHeHue rpad)oB K pelICHHUIO 3a1a4
pUMEHEHNE KonTponbhas padbora 2
Paznen 13. DuiemeHTBI 20
KOMOUHATOPHKH, OK-01, OK-02,
CTATUCTUKH M TeOPHUH OK-03, OK-04,
BEPOSITHOCTEHH OK-05, OK-06,
Tewma 13.1 Coneprxanne yueOHOTO MaTepuasa OK-07,
OcHoBHbIE nonsaTus | [lepecraHoBKu, pa3MenieHus, COUETaHNUs. K 1.1
KOMOWHATOPHUKHU 2




KomOunupoBaHHoe 3aHsTHE.

Tema 13.2
CoOrITHE, BEpPOSITHOCTh
coopTua. Clioxenue o

YMHOKECHHE BEPOSTHOCTEN

Copep:xanue yueOHOro MaTepuana

CoBMecTHbIE U HECOBMECTHbIE COOBbITHA. TeopeMbl O BEPOSTHOCTH CYMMBI
COOBITHH. YCII0BHAs BEPOSTHOCTb. 3aBUCHUMBbIE M HE3aBUCHUMBIE COOBITUSA. TeopeMsl
0 BEPOSITHOCTH ITPOU3BEACHUS COOBITHIA.

KoMOuHMpoOBaHHOE 3aHATHE

Tema 13.3 IIpogeccnonanbHO-OpHMEHTHPOBAHHOE cojiep:kaHue (conepxanue
BepositHOCTB B | IPUKJIAJHOTO MOIY.JIs1)
npodeccuoHaNbHBIX OTHOcUTENbHAST YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTHCTUYECKOE
3a/a4ax omnpezaeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHUS

[IpakTHueckoe 3aHsATHE
Tema 13.4 Coneprxkanue yueOHOro MaTepuaia
JuckperHas ciydaiiHas | Bumel cinydaiiHbix BenmuuuH. OmnpeenieHHe JUCKPETHOH CIydailHOW BEJUYHHBIL.
BEJIMYMHA, 3aKOH ec | 3aKOH pacmpeleNeHus OUCKPETHOW ciydailHOM BenuuuHbl. Ee 4uclioBbie
pacnpeaeneHus XapaKTePUCTHKU

Komb6uHnpoBanHoe 3aHsTHe
Tewma 13.5 Coneprxkanne yueOHOT0 MaTepuasia
3agaun  Marematudeckoil | Bapuanmonuwii psg.  [lomuron dwactor W rucrorpamma. CTaTHCTHYSCKHE
CTaTUCTUKU XapaKTEPUCTUKU psifia HAOII01aeMbIX TaHHBIX

Komb6unnpoBanHoe 3aHsaTHE
Tema 13.6 IIpojeccnoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conepxanue
CocraBneHue TaOIUI MU | MPUKJIATHOTO MOXYJIsI)

JMarpaMM Ha MPaKTHKe

[TepBuunas oOpaboTKa CTATUCTUYECKUX JAHHBIX. [ paduyueckoe ux mpeacTaBicHUE.
Haxoxnenne cpeHUX XapakTepUCTHK, HAOTIOJaEMBIX JaHHBIX

[IpakTHueckoe 3aHsATHE

Tema 13.7
Pemenue
DIEMEHTHI

3aJad.

KOMOMHATOPHKH,

Copep:xanne yueOHOTO MaTepuana

OnemeHTsl KoMOMHAaTOpuKU. CoOOBITHE, BEPOSITHOCTH COOBITHS. ClOXeHue Hu
YMHO>KEHHE BEPOATHOCTEN

KonTponbhas padota




CTaTUCTUKM U TEOPHUHU

BEPOATHOCTEMN

Pa3znen 14. YpaBHenusi u 25

HEpPaBeHCTBa

Tema 14.1 Copepxxanne yaeOHOTo MaTepuana

PaBHOCWIIBHOCTB PaBHOCUIIBHOCTE ypaBHEHMII U HepaBeHCTB. OmpepneneHusi. OCHOBHBIE TEOPEMBI

YPAaBHEHMH M HEPAaBEHCTB. | pAaBHOCWIBHBIX MEPEXOAax B YPaBHEHUSX M HepaBeHcTBax. OOmme MeToJsl

OOmpe MeToIbI pEIICHUsT | pellieHHsT YPaBHEHHI: MEpeXxoj OT paBeHCTBA (YHKIMA K PaBECHCTBY apryMEHTOB 3
IUI1 MOHOTOHHBIX (DYHKLUH, METOJ Pa3ioKEeHUsI HAa MHOXMTEJIH, METOJl BBEICHHUS
HOBOM MEPEeMEHHOH, PYHKIIMOHAIBHO-TpadUIeCKIil METO/
KomOunupoBaHHoe 3aHsTHE

Tema 14.2 Coneprxanue yueOHOro Matepuasia

I'padpuueckuit MeToJ | O0mmue MEeTObl pEeLIeHHs] HEPABEHCTB: MEPEXO0/ OT CPAaBHEHUS 3HAYEHUH (yHKIUI

pelieHus YPaBHEHMH, | K CpPaBHCHUIO 3HAYCHUW apryMEHTOB [UIi MOHOTOHHBIX ()YHKIHMH, METO]

HEPaBEHCTB MHTEPBAJIOB, (PYHKIIMOHAIbHO-Tpaduueckuil Meto. I'papuueckuil metoxn pemieHus
ypaBHEHUI U HEPABEHCTB 3
KomOunupoBaHHoe 3aHsATHE

Tema 14.3 Coneprxanne yueOHOT0 MaTepuasia

VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moayns. PackpeiTe Moxayns 1o onpeaeneHuro. [Ipocteiimme

C MOJyJIEM YpaBHEHUsI 1 HEPAaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIbHBIX MEPEXO0J0B B
OIIPECIICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 4
KomOunupoBaHHoe 3aHsATHE

Tema 14.4 Coneprxanue yueOHOro MaTepuaa

VYpaBHEeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiine ypaBHEHHS U HEPABEHCTBA C TapaMeTpOM

C mapameTpaMu KombOunnpoBanHoe 3aHsTue 5

Tewma 14.5 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue

CocraBiieHHE W pEUICHUE | MPUKJIATHOTO MOIYJIS)

npodecCHOHANBHBIX 3a/1au | PerieHre TeKCTOBBIX 3324 NPO()ECCHOHATBHOTO COCPIKAHMUS

C TIOMOIIIBIO YPaBHEHUM [IpakTHyeckue 3aHATUS 8

Tema 14.6

Coneprxanne y4eOHOTO MaTepurana

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07,




Pemenue 3a/1a4.
VYpaBHEeHUs U HEpABEHCTBA

OOue MeToabl pelieHusl YpaBHEHUH. YpaBHEHUSI U HEPAaBEHCTBA C MOJYJIEM U C
rnapameTpamu

HpaKTI/I‘-IeCKOC 3aHATUC

IIpomexyTounas arrecranus (JK3amMmeH)

Bcero:

291




3. YCJIOBUSA PEAJIN3AIIUU ITIPOT PAMMBI YYEFHOM
JUCIHUIIVINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY MAaTepPUATbHO-TEXHUYECKOMY
o0ecrne4eHunIo

Jig peanu3auuy OpoOrpaMMbl  y4eOHOM JUMCHUIUIMHBI TNPEAYCMOTPEHBI
CJIEYIOIME CIEIHAIbHBIE TOMEIIECHUS:

Kabunet «MaTtematukay.

[TomemieHne kaOuHETa JTOJKHO YAOBIETBOPATH TpeOoBaHusM CaHuTap-
HO-3MHeMHOIOTHYecKiX TpaBwit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAII[CHO THMOBBIM 00OpYyI0OBaHUEM, YKA3aHHBIM B HACTOSIIUX TPEOOBaHUSAX, B
TOM YHUCJE CIEUUAIU3UPOBAHHON y4ueOHOIl MeOenblo U CpeacTBaMu OOydeHus,
JIOCTaTOYHBIMH ~ JJIi  BBITIOJHEHHUS TpeOOBaHM K YPOBHIO TOATOTOBKHU
o0y4Jarommxcs.

Oo0opynoBanue y4e0HOro KaOuHeTa:

- HarJasAHble MOcoOMsT (KOMIUIEKThI y4eOHBIX TaOJHUI], CTEHJIOB, CXEM,
IUIAKaTOB, IOPTPETOB BBIJAIOLINXCS YUEHBIX B SI3bIKO3HAHUS U JIP.);

- JUJAKTUYECKUE MaTepuaibl (3aJaHusl UIi KOHTPOJBHBIX paboT, AJis
pa3HBIX BUAOB OIICHOYHBIX CPEICTB, IK3aMEHA U Jp.);

- TEXHUYECKHUE cpefcTBa oOOydeHUs (MEePCOHAIbHBIA KOMIBIOTEP C
JUIICH3UOHHBIM TPOrPaMMHBIM OOECIIEYCHHUEM; MYJIbTUMEIUHHBIA TMPOCKTOP;
WHTEPAaKTUBHAS JOCKA, BHIXO]] B JIOKATBHYIO CETh);

- 3au1bl (OMOIMOTEKA, YNTATIBHBIN 3211 C BBIXOJOM B ceTh IHTEpHET).

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl
Jist peanuzanuu mporpamMMbl  OUOIMOTEUYHBIM (QoHI 00pa3oBaTebHOMN
OpraHu3alliid WMEeT TIeYaTHble M DJCKTPOHHBbIE OOpa3oBaTelbHBIE U
WH(OPMAITMOHHBIE PECYPChl, PEKOMEHJOBAaHHBIC Il HUCIOJIb30BAaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

OcHoOBHbBIE TeYaTHbIE U3TaAHUS

1. Bammmakos M.U. «Marematuka». — M., 2023

OcHOBHBIE JIEKTPOHHbIE U3TaAHUS

1. https://urait.ru Marseesa T.A., PenkkoBa H.I'., llleBencpa JI.B
Marematunka, 2023

JIonoJTHUTE IbHbIE€ HCTOYHUKH
1. Beepoccutickue untepHeT-oaumnuansl. - URL: https://online-

olympiad.ru

2. Enunas xonmekuusi mu@poBbIX 00pa3oBaTeNbHBIX pecypcoB. - URL:
http://schoolcollection.edu.ru

3. Uudopmarmonnas cucrema «EnmHOEe OKHO MOCTyrma K 00pa3oBaTelbHBIM
pecypcam». -URL: http://window.edu.ru /

4. Hayunas snektpoHHas ouOmmoreka (HOB). - URL: http://www.elibrary.ru
5. OtkpeiTeiii KOJIemK. Marematuka. - URL: https://mathematics.ru


https://urait.ru/

6. IToBropum marematuky. - URL: http://www.mathteachers.narod.ru /

7. CnpaBOYHHUK [0 MareMmaThke s IKoiabHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /

8. Cpennss mareMaTuueckas wHTepHeT mikosa. - URL: http://www.bymath.net
9. ®enepanpubiii optan «Poccuiickoe oOpazoBanue». - URL:
http://www.edu.ru /

10. ®enepanbHblii EHTP HWHPOPMAIMOHHO-00Pa30BATEILHBIX PECYPCOB. -
URL.: http://fcior.edu.ru



4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOI

JTUCIHHUILINHBI

KOHTpOJIL N OICHKA pPACKpPbIBAKOTCA YCPC3 IHCHHUIINIMHAPHBIC PC3YyJIbTAThI,

YCBOCHHBIC 3HAHUA U HpI/I06peT€HHBIe CTYyACHTAMM YMCHMH:A, HAIIPABJICHHBIC Ha

dbopmupoBanue 00MKX U MPOdHeCCUOHATBHBIX KOMITETEHIIUN.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

Oomas/npodeccnonanvuaa | Paznen/Tema Tun
KOMIMEeTEeHIUs OlIeHOY
HBIX
MEpONpPUSTHS
OK 01. Beibupats ciocoOb1 P1, Temal.l,1.2,1.31-0/c>,1.4,15,1.6 TectupoBanue
pelieHus sagau | P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6 | YcTHBII onpoc
npoeccuoHaIbHON P 3, Temnr 3.1, 3.2, 3.3 II-o0/c, 3.4 Marematnueck
EeATEIIbHOCTH P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | uii TUKTaHT
MIPUMEHUTEIBHO IT-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
K pa3JINYHbIM KOHTEKCTaM P 5, Temnr 5.1, 5.2 pe3yIbTaTOB
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | IIpakTHYECKUX
IT-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pador
P 7, Tempr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | KoHTponbHas
[M1-0/c,7.8,7.9, 7.10 Il-o/c, 7.11, 7.12, pabora
7.13,7.14,7.15,7.16, 7.17 Brmonnenne
9K3aMEHAIIMOHH

BIX 3aJIaHUHN




OK 02. Hcnone3oBare | P 1, Tema 1.1, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6 | TectupoBanue
COBpPEMEHHBIE cpenctea | P2, Temsr1 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6 | VcrHbIi onpoc
IOMCKa, a”HaJIM3a u | P3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 Maremaruueck
unrepnperanuu uadopmaruu, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | wii quKTaHT
u undpopmanuonnsie | I1-o/c, 4.8, 4.9, 4.10, 4.11 [TpencraBieHu
texHosiornu g BeinonHenus | P 5, Temsr 5.1, 5.2 € pe3yJIbTaToOB
3a1a4 npodeccuonansnoi | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | NIpakTHYECKUX
JeATENEHOCTH II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabot

P7, Temn 7.1,7.2,7.3,7.4,75, 7.6, 7.7 | Konrponbras

M-0/c,7.8,7.9, 7.10 IM-o/c, 7.11, 7.12, | Pabora

7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6

P9, Temr1 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4,

11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | Beimosanenue

I1-o/c, 13.6 IK3aMEHAINO

P 14, Temwt 14.1, 14.2, 14.3, 14.4, 145 | puux

[1-o/c, 14.6 3agaHuii
OK 03. [IlmammpoBare wu | P 1,Temal.l, 1.2,1.31l-0/c, 14,15, 1.6 | TectupoBanue

peann30BbIBaTh COOCTBEHHOEC

npodeccnoHaTbHOE "
JIMYHOCTHOC
NPEAIPUHUMATEIBCKYIO

pa3BuTHE,

ACATCIIBHOCTD B
npodeccHoHaIbHON  cdepe,
UCIIONIB30BAaTh  3HAHUS IO

(uHAHCOBON TI'pPaMOTHOCTH B
pa3IUYHbIX KU3HEHHBIX

CUTyalusax

P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P 6, Temnr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temu 7.1,7.2,73,7.4,75,7.6, 7.7
IT-o0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6

P9, Temr1 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145

I1-o/c, 14.6

YcrHbIi onpoc
Marematuueck
WU TUKTAHT
[IpencraBnenun
€ pe3y/bTaToB
MPaKTUYECKUX
pabor
KoHnTponsHas
pabota
Brinosninenue
9K3aMEHaIlMOHH
BIX 3aJaHui




OK 04. D¢ dexTrBHO
B3aWMO/IEVICTBOBATh u
paboTaTh B KOJUICKTUBE U

P1,Temall, 1.2, 131I-0/c,1.4,15,1.6
P 2, Temr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3 II-o/c, 3.4

P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7

TectupoBanue
VYcTHBIT onpoc
Maremarnueck

KOMARH/e T-o/c, 4.8, 4.9, 4.10, 4.11 VM AT
P 5, Temsr 5.1,5.2 Ipencrasneny
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | ©PE3Yy/IbTaTOB
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTUICCKHUX
P7, Tems 7.1,7.2,7.3,7.4,75,7.6, 7.7 | pabor
I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, | KonrposbHas
7.13,7.14,7.15, 7.16, 7.17 paborta
P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brmonnenue
P 9, TeMmebl 91, 92, 93, 94,95 3K3aMCHAIlMOHH
P 10, Temsr 10.1, 10.2, 10.3, 10.4 BIX 32aHUiA
P 11, Temsr 11.1, 11.2, 11.3 I1-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6
OK 05. Ocymectisare | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6 | TecrupoBanwue
YCTHYIO M NHCbMEHHyo | P 2, Tempb1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Ycruprit ompoc




KOMMYHHUKAITHIO Ha
rocyJIapCTBEHHOM
Poccuiickoit  ®enepauun ¢

SI3BIKE
y4eToM ocoOeHHoCTe!
COLMAJILHOTO U KYJIBTYPHOI'O
KOHTEKCTa

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2
P1,Temal1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
II-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Teme1 7.1,7.2,7.3,74,75,7.6,7.7
II-o0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6

P9, Temr1 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temn 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6P 9, Temm 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145

I1-o/c, 14.6

MarteMaTuueck
WU TUKTAHT
[IpencraBinenu
€ pe3yJbTaToOB
MPAKTUYECKHUX
pabor
KonTtponbsHas
paborta
Brimonnenue
dK3aMCHAIlMOHH
BIX 3aJaHul

OK 06.
IpaX1aHCKO-

IIposBisaTh
MIaTPUOTHYECKYIO  MO3ULUIO,
JEMOHCTPHUPOBATH
OCO3HAaHHOE IIOBEJICHHE Ha
OCHOBE TPaJULIMOHHBIX
001I1eUeNI0BEYECKUX
LIEHHOCTEH, B TOM YHUCIE C
y4eToM rapMOHM3aINH
MEXHAIlMOHAJIbHBIX u
MEXPEeTUTHO3HbIX
OTHOILEHUH, IIPUMEHSTh

CTaHAApPThI

P1,Temal1, 1.2, 1.31I-0/c,1.4,1.5,1.6
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Teme1 7.1,7.2,7.3,74,75,7.6, 7.7
IT-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3,8.4, 85, 8.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

TectupoBanue
YceTHBIT onpoc
Maremarnueck
WU TUKTAHT
[IpencraBnenun
€ pe3yJIbTaTOB
IIPAKTUYECKHUX
pabot




AHTUKOPPYIILIMOHHOTO KonTtposnbHast
IIOBE/ICHUS pabota
Brimonnenue
9K3aMEHAIMOHH
BIX
3aJaHUuN
OK 07. CopeiictBoBats | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, 1.6 | Tectuposanue
coxpanenuto  okpyxatomeii | P2, Temsr 2.1,2.2,2.3,2.4, 2.511-0/c, 2.6 | Verusiit ompoc
cpemsl, pecypcocOepeskenmio, | L 5> Tembr3.1,3.2,3.3 Il-o/c, 3.4 Maremarudeck
MIPUMEHSATH 3HAHUSA 00 P4, Temb1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 W JUKTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
HM3MCHEHUHU KIIMATA, | p5 Tevp 5.1, 5.2 [TpencraBieHu
IIPUHIHIIBI 6epe)KJII/IBOF0 P 6, TeMbl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 € PE3YJIbTAaTOB
npousBoACTBa,  IPHEKTHBHO | []-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 MPAKTUICCKUX
JICCTBOBATH B YPE3BbIYaiHbIX | P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 | pabor
CUTYyalUsIX I1-0/¢,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, | KonrtponbHas
7.13,7.14,7.15,7.16, 7.17 pabora
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6 Brimonuenue
P 9, TeMel 91, 92, 93, 94,95 3K3aMEHaIMOHH

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4,
115, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnt 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temst 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

BIX 3aJIaHUHN

IIK 1.1. BemmonHsTh
MOATOTOBUTEbHBIE PAOOTHI
IIPU IIPOU3BOJICTBE KAMEHHBIX
pabot

P.1, Tema 1.4, m/oc 1.3

P.3 Tema 3.2, 3.4, n/oc 3.3

P4. Tema 4.4,4.6,1/oc 4.7

P.7 Tema 7.1,7.2,7.3,7.4,7.5,7.6, n/oc 7.7,
7.9,7.10,7.13,7.17

P.8 Tema 8.4 n/oc 8.5

P9 Tema9.2,9.3

P.11 Tema /oc 11.6

P.12 Tema n/oc 12.2

P.13 Tema 13.1, m/oc 13.3. 13.6

TectupoBanue Y CTHBIN
onpoc
MaTtemaTH4ecKHit
JTUKTAHT
[IpencraBnenue
pe3yJbTaTOB
MPaKTUIEeCKUX padoT
KontponsHas padora
BrimosHeHue
9K3aMEHAIIHOHHBIX
3aJlaHnK






