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1. OBIIAS XAPAKTEPUCTHUKA PABOYEH TPOI'PAMMBI
YYEBHOM JUCHUTIJIMHBI <MATEMATHUKA»
1.1. leab 1 MeCTO TUCUMILVIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM MPOrPaMMbl

Lenp aucuurumbel  «Marematuka». (OPMHPOBAHUE IICHTPAIBHBIX MaTEeMAaTUYECKUX
NOHATUH (YHMCIO, BEJIMYMHA, TeoMeTpudeckas Qurypa, nepeMeHHas, BEpOSTHOCTb, (QYHKIHS),
00eCIeYnBaOIINX PEEMCTBEHHOCTh W IEPCIEKTUBHOCTh MAaTeMaTH4YeCKOro 00pa3oBaHUs
o0yJaromuxcs;  MOABENCHHE OOYdYaloUIMXCS Ha JOCTYIIHOM JUIsI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKUA M OKPYKAIOUIEr0 MHUpPA, MOHUMAaHWE MAaTEMAaTHKH KaK 4acTH OOIIeH
KyJIBTYpPhl Y€IOBEYECTBA, pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEN
00y4aromuxcsi, IMO3HABATCIbHOW AaKTUBHOCTH, HCCIECIOBATEIbCKUX YMEHHW, KPUTHYHOCTH
MBILLUIEHUA, MWHTEpeca K U3YYCHHUIO MaTEMaTUKU; dbopmupoBanue  (QYHKIIMOHAIBHOM
MaTeMaTHYECKOW TPAMOTHOCTH: YMEHHS pPAclo3HaBaTh MAaTEeMaTUYECKHE AacClEeKThl B PealbHBIX
JKU3HCHHBIX CUTyallUAX W IMpU HU3YUCHUU APYIUX AUCHUIUINH, IIPOSABICHUA 3aBUCUMOCTEA U
3aKOHOMEPHOCTEH, (GOpMyIUpOBaTh WX Ha S3bIKE MAaTEeMAaTUKA M CO37aBaTh MaTeMaTHUECKUE
MOJCIIN, IMPUMCHATH OCBOCHHBIN MaTeMaTHIECKUU arrapar JJIS pemicHuAd IMPAKTUKO-
OPUCHTHUPOBAaHHBIX 3aJad, 3aJa4 Mpo(EeCcCHOHAIBHON JeATEIbHOCTH, HWHTEPIPETHPOBATh U
OLCHUBATDH MMOJTYYCHHBIC PC3YJIbTATHI.

Hucnunnuna «MareMaTtuka» BKJIIOYEHA B 00s3aTEIbHYIO 4YacTh 00Ie00pa30BaTEIbHOTO

uKiIa oopazoBarenabHOi porpammMbl B cootBeTcTBrH ¢ @I'OC CIIO mo cnenmansHocTH 15.02.16
TexHomorus MAalIMHOCTPOCHUA
1.2. Ilnanupyemble pe3yJabTaThl OCBOEHHUS THCHMILIMHBI

Pe3yabTaTsl 00yueHus

Kox v HanmenoBanue
(popMHUpyeMbIX KOMIIETeH U

JAuncuuninHapHble

O0mwue (IIpeomemusie pesyromamol:

0az086vlil yposeHv)

IIP1. Brmagerp MeTomaMu 10Ka3aTeabCTB,
IrOpUTMaMU  pEIICHUs 3ajady; yMEHHe

Jluunocmmuole pesyiomamaol 8 uacmu
mpydogoeo 6OCNUMAanus:

OK 01. BpibupaTts crocoOsl

pemeHuA 3a1a4 - TOTOBHOCTH K Tpydy, OCO3HAHHE (OpMyITHPOBAThL ONPE/IENEHH s, AKCHOMBI 1

HpO(l)eCCI/IOHaHBHOI/I UEHHOCTH MCTEpCTBa, TPyA0O0He; TEOpEeMbl, NPUMEHATh MX, I[POBOIHTDH
- TOTOBHOCTb K aKTHBHOH JeATeIbHOCTH JIOKa3aTeNbHBIE PACCYKIECHHS B XOJE

ACATCIIbHOCTH TEXHOJIOTHIECKOH u COIMATBEHON peleHus 3a1ad;

MPUMEHUTETBHO HaIpaBJIeHHOCTH, CHOCOOHOCTh IIP2. VYmerb oOmnepupoBaTh MOHATHAMHU:
HHUIUUPOBATS, IJIAHKPOBATH u CTENEHb YMCIa, JOTapH(M 9HCIIa; YMEHHE

K pa3JIMYHbIM KOHTCKCTaM

CaMOCTOSITEIEHO
JESITEIbHOCTB;
- HWHTepeC K pasiu4HBIM  cdepam
podecCHOHANBHON JIeATeNbHOCTH/

- TOTOBHOCTh U  CIOCOOHOCTH K
00pa30oBaHHIO

1 caM0O00pa30BaHHUIO Ha MPOTSDKEHUH BCe
KU3HH

Memanpeomemmuvie pezynvmanivl
(ognadenue yHUBepCATbHLIMU  VUEOHLIMU
NO3HABAMENLHBIMU OCUCEUAM) U:

a) baszosvle no2uueckue Oelucmeusl:

- CaMOCTOSITEIEHO (dopmynpoBath
u aKTyaJIn3upoBaTh npobnemy,
paccMmaTpuBaTh

ee BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIH MPH3HAK
WIM ~ OCHOBAaHMS IS CpaBHEHHs,
KJIaccu(pUKain

¥ 00001IeHNs;

- OmpenensATh  LENH  JACSTENbHOCTH,
3a/1aBaTh MApaMeTpsl M KPUTEPHH KX
JOCTHKCHUS;
- BBISIBIISITH
[IPOTHBOPEYHS
B pPacCMaTPHBACMBIX SIBICHHSIX;

BBITIOJTHATH TaKyro

3aKOHOMCPHOCTH u

BBITIONHATE ~ BBIYKCICHHE 3HAUCHWH ¢
npeobpa3zoBaHus BBIpAKEHHI co
CTEeNeHsAMU u norapupmamy,
npeoOpa3oBaHusl  JPOOHO-PAIOHANTBHBIX
BBIPAXKCHUH;

IP3. VYmers omepupoBaTh TOHATUSIMH:
palMOHAaJbHEIE, UppaINOHATBHEIE,
MoKa3aTebHEIE, CTETICHHBIE,
norapuMUYECKHe, TPUTOHOMETPHYECKHE
YpaBHEHHS

1 HEPABEHCTBA, UX CUCTEMBI;

IIP5. VYmers omepupoBaTh TOHATUSIMH:
panmoHanbHass (QYHKIMS, ITOKa3aTelbHAs
GbyHKIMS, CTETeHHAast GbyHKIMS,
norapupmMIyecKast GbyHKIHS,
TPUTOHOMETPHYECKHE (YHKIIHH, 0OpaTHbBIE
(yHKIMM; yMEHHE CTPOUTHh  rpaduku
n3ydeHHBIX  QyHKIWMI,  WCTONB30BaTh
rpadukd  TpH  U3Yy4EHHH  MPOIECCOB
M 3aBHCHMOCTEH, TIPU pEIIeHHH 3a1ad U3
JpYruX Y4eOHBIX MPEAMETOB M 3ajad U3
peanbHON JKH3HM; BBIpaXkaTh (opMylIamn
3aBHCHMOCTH MEX/y BETHYNHAMHY;

IP6. Ymerh pemiaTh TEKCTOBBIC 3a/1aui
Pa3HBIX THIIOB (B TOM YHCIIC Ha NPOIEHTEI,
JIOM M YacTH, Ha JBIDKEHHE, paboTy,




- BHOCHTb KOPPEKTHBBI B JIESATEIbHOCTb,
OLIEHHBAaTh  COOTBETCTBHE  PE3Y/IHTATOB
LeIsIM, OLEHUBATh PHCKH IIOCIEACTBHIL
JEATENLHOCTU

- pa3BHBaThb KpeaTHBHOE MBIILICHHUE
P PEIICHHY XU3HEHHBIX IPOOIeM

6) bazoevie uccredosamenvekue
Oeticmeusi:

- BIIAJIETh HaBBIKAMHU y4eOHO-
HCCIIEJ0BATEIILCKO u MIPOEKTHOM
NEATENbHOCTH, HABBIKAMH  Pa3peLICHHUs
mpobiem;

- CIIOCOOHOCTH u TOTOBHOCTh
K CaMOCTOSITEIBHOMY IIOMCKY METO/IOB
penreHus MPaKTHYECKIX 3ajad,
MIPUMEHEHHUIO Pa3IUYHBIX METO/IOB
MO3HAHMS

- BBUIBIATH  INIPUYHHHO-CIICICTBEHHBIC
CBSI3H

U aKTyaJlU3UpoBaTh 3ajady, BBIABUIaTh
TUIIOTE3Yy €€ pEIleHus,  HaXOAUTb
apryMeHThl Ul JI0Ka3aTelIbCTBA CBOHUX
yTBEpKIEHHH, 3ajaBaTh IapaMeTpbl U
KPHUTEPUH PeIIeHHS,;

- aQHAIU3MPOBATh IONyYEHHbIE B XOIE
pelIeHns 3aa4y Pe3ybTaThl, KPHTHIECKU
OLIEHUBATh ux JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCIIOBHSX;

pa3pabaTbIBaTh IUIAH PEIICHHS MPOOIEMBI
c y4eTOM aHanm3a HUMEIOLIHUXCS
MaTepHalIbHBIX

1 HEMATEPHAJIbHBIX PECYPCOB;

- yMerp  IEPeHOCHUTh  3HAHUA B
[I03HABATEIbHYIO
u MIPaKTHYECKYIO obnactn
JKU3HECSITEILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00JIacTel;

- BBIABUTaTh HOBBIC WHJEH, MpeJiarath
OpHTHHAIBHBIC TOAXO/bI U PEILICHHS

- craBUTh  HpoOJieMbl W 3ajauH,
JIOIYCKAOIINe CMOCOOHOCTh ux
HCIIOJIb30BaHHMS

B TIO3HABATE€JIbHOM  H
MPaKTHKE

COIMAITEHOM

CTOMMOCTb TOBapOB M YCIIYI, HAJoOrIH,
3a7a4y U3 OONACTH YNpPaBICHUS JIMYHBIMU
U ceMEHHBIMH (DHHAHCAMH); COCTaBIATH
BBIPAXKCHHS, YPABHCHHS, HEPABEHCTBA U UX
CHCTEMBI I10 YCIIOBHUIO 3a/1a4H, UCCIIC0BATh
NONTy4eHHOe  pelIeHHe M OLEeHUBAThH
[PaBAONOJ00HOCTb PE3y/IbTATOB,;

IPY9. VYmerp omepupoBaTh MHOHATUSIMU:
TOYKa, MpsAMasi, IIOCKOCTh, IPOCTPAHCTBO,

JBYTpaHHBIA  yroj,  CKpeIIMBaIOIIUECs
IpsIMbIE, NapajuieIbHOCTh u
NepHEHANKYISIPHOCTh TPSIMBIX u

[UIOCKOCTEH, YroJl MEXKIy MPAMBIMH, Yroll
MEX/1y IPAMOM M IUIOCKOCTBIO, YrOJl MEXKIY
IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH J0
[UIOCKOCTH, PACCTOSIHUE MEXLY HPSIMBIMH,
paccTosiHue MeX[y IUIOCKOCTSIMHU; yMEHHE
HCIONB30BaTh  IPH  PELICHHHM  3a1ad
H3y4YEHHbIE (bakTbl u TEopeMbl
[UIAHUMETPUH; YMEHUE OLICHUBATH Pa3sMephl
00BEKTOB OKPYXKAFOLIETO MUPA;

IP10. VYMerb omepupoBaTh MHOHATUSIMH:
MHOTOIPAaHHUK, CEYEHHE MHOIOIPAaHHHKA,
Ky0, Mapajuiesenumnes, npu3Ma, IupamMmusa,
durypa W [OBEPXHOCTh  BpalICHHS,
WWIMHADP, KOHYyC, wiap, cdepa, ceueHus
¢buryps BpallICHHS, IUIOCKOCTB,
Kacaromasicss cepsl, LHIMHApPA, KOHYCA,
UIOLIA/1b [IOBEPXHOCTH MPaMU/IBL,
NPU3MBL, KOHYCa, LWIMHAPE, IUIOL[Alb
chepbl, 00beM Kyba, HPAMOYTOJIBHOTO
napajuieNnenumnesa, NUPaMUAbL, T[IPU3MBI,

OUIMHIpa, KOHyca, IIapa;  yMEHHE
n300paxaTs MHOTI'OTPaHHHKU u
NIOBEPXHOCTU BPAILEHHUs, HUX CEUCHHsS OT
PYKH, c TIOMOIIBI0 YepTeRHBIX

WHCTPYMEHTOB U DJEKTPOHHBIX CPEICTB;
YMEHHE pAacCIO3HaBaThb CHMMETPHIO B
NIPOCTPAaHCTBE;  YMEHHE  paclo3HaBaTh
NIpaBHIIbHBIE MHOIOTPaHHUKH;

MP11. YmMerb omnepupoBaTh MOHATHAMHU:
IBIKEHHE B IPOCTPAHCTBE, IOAOOHBIE
¢Gurypsl B IIpOCTpPAaHCTBE; HCIIOIb30BATh
OTHOUICHHE IUIOLIAJIed IOBEPXHOCTEH U
00BEeMOB TIONOOHBIX (HUTYp HPH pEIICHHI
3aay;

IMP12. YMeTh BBIYHCIATH T€OMETPUIECKUE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOMAAb, 00BEM,
IUIOIAab TIOBEPXHOCTH), HCIIONB3YS
H3y4eHHBbIe (POPMYIIBI X METOJIBI;

IIP13. Vwmers omepupoBaTh IOHATUSIMH:
NpSIMOYTOJIbHAsE ~ CHCTeMa  KOOpJIHHAT,
KOOpPAUHATHl TOYKH, BEKTOp, KOOPAMHATHI
BEKTOpa, CKAJSIPHOE IPOHM3BEICHHE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
mpousBeleHHE  BEKTOpa  HAa  4YHUCIO;
HaXOJWTh

C  TIOMOIIBIO  WU3YYCHHHIX  (hopmyn
KOOPAUHATHI CepeaUHBI OTpe3Ka,
paccTOsIHAE MEXY IBYMSI TOUKAMH;

IIP14. VYwmerp BBHIOMPATH MOAXOSIINI
U3Y4EHHBIN METO/T
UL pemieHHsl  3ajadyd, paclo3HaBaTh
MaTeMaTHYecKHe (haxTeI
¥ MaTeMaTH4eCKUe MOJIENH B IPUPOJHBIX U
OOLIECTBEHHBIX SIBICHUSX, B HCKYCCTBE;
yYMeHHUE TIPUBOJTUTH TIPHEMEPBI
MaTeMaTUYeCKUX OTKPBITHH pOoCCUICKON U
MHUPOBOM MaTeMaTH4eCKON HAyKH

OK  02.
COBPEMEHHBIE
MOKCKa, aHanmm3a
MHTEPIIPETALNH
nH(popmManuu,
MH(pOPMAalLOHHbIE

HUcnons3oBaTth
cpencTna

n

Jluunocmuvie  pesyromamoi
HAY4YHO20 NO3HAHUA:
- chOPMHPOBAaHHOCTE  MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHTHS HAyKH M OOIIECTBEHHOM
MPAaKTUKM, OCHOBAaHHOIO Ha JMaliore
KyJIbTYp, CIIOCOOCTBYIONIETO OCO3HAHHIO
CBOETO MECTa B IOIHKYIETYPHOM MHPE;
Memanpeomemmuvie pezynvmaniv
(osnadenue  ynusepcanbHulMu__ yueOHbIMU

YeHHocmu

IIP4. VYmeTp omepupoBaTh HOHATUSIMH:
GbyHKIMS, HeTpephIBHAS GbyHKIMS,
TIPOU3BOMHAS, nepBooOpasHas,
ONpe/IeTIeHHbII UHTETpa; yMeHHe
HaXOAUTh IPOHU3BOAHBIC DIEMEHTAPHBIX
GbyHKIHH, HCTIOIB3Ys CTIpaBOYHBIC
MaTepHabl; HCCIIECIOBATh
B IpocTeHmuX ciaydasx OQyHKOUM Ha
MOHOTOHHOCTb, HaXOJHWTh HAaHOOJBIINE 1
HaWMEHbIINE 3HAYCHUs. (DYHKIUH; CTPOUTH




TEXHOJIOTUHU JUTSE
BBITIOJTHEHHU S 3a1a4
npodeccnoHanbHOM
NEeSATEeIbHOCTH

NO3HABAMENLHBIMU OCUCMEUAMU)
6) paboma ¢ unghopmayueii:
- BNAACTh  HABBIKAMH  IOJIYYCHHS
nHGOPMALMM M3 MCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSTENIBHO  OCYIIECTBIATH
[OMCK, aHAM3, CHCTEMATH3alMI0 U
HHTEpIPEeTalio HHPOPMALUK Pa3IMYHBIX
BUJIOB U (hOPM IPE/ICTABIICHHUS;
- co3daBaTh TEKCTBl B Pa3IMYHBIX
(dopmMarax ~ C  y4eToM  Ha3HAuCHMS
uHbOpMAaLMK M LENECBOH  ayIUTOPHH,
BEIOUpast ONTHMAJIbHYIO dopmy
HPEICTABIICHNUS U BU3yallM3aliy;
- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTHMHOCTb nHdopManyy, ee
COOTBETCTBUE IPaBOBBIM
U MOPaJIbHO-3THYECKUM HOpMaM;
- HCIOJIB30BATh
HHOOPMALHOHHBIX
U KOMMYHHKAL[MOHHBIX TEXHOJOrMil B
pelnreHnu KOTHHTHBHBIX,
KOMMYHHUKATUBHBIX
u OpraHU3alMOHHBIX 3a1a4 c
coOmoAeHneM TPeOOBAHUN HPTOHOMUKH,
TEXHUKH 6esomacHoCTH, TUTHEHBI,
pecypcocbepexenus, MPaBOBBIX u
ITHYECKUX HOPM, HOPM HH(POPMAL[OHHOM
6€30I1aCHOCTH;
- BJIAJeTh HABBIKAMU PACIO3HABAHUA U
3aumTel HHGOpMALWH, HHPOPMALMOHHON
06e301aCHOCTH JITYHOCTH

CpezcTBa

rpa¥Ki MHOTOYICHOB C HCHOJb30BaHHEM
anmapaTa = MaTeMaTHYECKOro  aHalu3a;
MIPUMEHSAT IIPOU3BOIHYIO
IpH PELICHUH 33/1a4 Ha JBMXKCHUE; pelIaTh
[IPAaKTUKO-OPUEHTUPOBAHHbIE 3alaud Ha
HauOOJbIINEe U HAHMEHbIINE 3HAYCHUS, Ha
HaXOXK/IEHHUE ITyTH, CKOPOCTU U YCKOPEHUs
IIP6. YMerp pewiaTb TEKCTOBBIC 3aJauH
Pa3HBIX THIOB (B TOM YHCIIC HA IPOLEHTHI,
JOIM M 4YacTH, Ha [BIDKEHHE, padoTy,
CTOUMOCTb TOBapOB U YCIYI, HAaJOrH,
3a7aud U3 O0JACTU YNpaBICHUS JTUIHBIMHI
U CeMeHHbIMH (DHHAHCAMH); COCTAaBIIATH
BBIP)KEHUs], YPABHEHHUS, HEPABEHCTBA H HX
CHCTEMBI [0 YCIIOBHUIO 33/1auH, HCCIEeI0BaTh
NOJy4eHHOE  pellleHHe M OLIEHUBaTh
[IPaBJI0IO0J00HOCTh PE3yIbTaTOB;

IIP7. VYmerp omepupoBaTh HOHATUSIMU:

cpenHee  apuMeTHUeCcKoe,  MEAMaHa,
HauboJblllee M HaMMEHbIEE 3HAYEHMS,
pasmax, JICTIEepPCHS, CTaHJApTHOE
OTKJIOHEHHE 4YHCJIOBOIO Habopa; yMeHue
U3BIIEKATD, HHTEPIIPETUPOBATD
nHpopManuIo, IIPEICTABICHHYIO B
tabiauumax, Ha JMarpammax, rpadukax,
OTPa’XKaIOIIYyI0 cBOlcTBa pealbHBIX
TIPOIIECCOB

W SIBJICHUIT;, TPEICTaBIATh UHOOPMALHIO C
TOMOILBIO TaOJIUIL
W JAWarpaMM; MCCIIEOBaTh CTATHCTHYCCKUE
JlAaHHBIC, B TOM 4YHCIE C TNPUMCHEHHUEM
rpaQUYEecKHX METOAOB M IJICKTPOHHBIX

CPE/CTB;
TIP14. VYmerp BbBIOMpaTh HOAXOMSIINI
HM3y4YCHHbII METOJT
JUIs  pelIeHWs]  3aJa4d, paclo3HaBaTh
MaTeMaTHYEeCKHe akTb

M MaT€MaTHYECKUE MOJIEIH B MIPUPOHBIX 1
OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
yMeHHE MPUBOUTH TIPUMEPBI
MaTEMaTUYECKUX OTKPBITHH POCCHHCKOH 1
MHPOBOM MaTeMaTHYeCKON HayKH

OK 03. [InanupoBaTh
" peann30BBIBATH
coOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BHUTHE,
MPEIIPUHIMATEIBCKYIO
JesITeIbHOCTD

B npodeccuoHaIbHON
chepe, WCII0JIh30BATh
3HaHUS o MIPaBOBOM
1 (UHAHCOBOI IPaMOTHOCTH
B Pa3jMYHBIX IKU3HEHHBIX
CUTYyalHUsX

Jluunocmuvie  pezymomamol (- OyxoeHo-
HPABCMBEHH020 60CNUMAHUSL)

- cOPMHPOBAHHOCTE  HPABCTBEHHOT'O
CO3HAHHS, STHYECKOTO TTOBEICHHS;

- CHOCOOHOCTb OLCHHBATh CUTYalUIO H

MPUHUMATb OCO3HaHHbIE peuienus,
OPHEHTHPYACh Ha MOpajbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HaHME JIMYHOTO  BKJIaga B

MIOCTPOCHUE YCTONYMBOrO OyIyIIero;

- OTBETCTBCHHOEC OTHOIICHHE K CBOMM
PORUTEISIM | (WITH) IPYTHM WICHAM CEeMBbH,
CO3/[aHHIO CEMBbM Ha OCHOBE OCO3HAHHOTO
TPUHATUS IICHHOCTEH CeMENHHOMN >KHU3HU B
COOTBETCTBHH C TPAIMIMSIMU HapOJOB
Poccun;

Memanpeomemnmvie pesyrvmamut
(osnaodenue VHUBEPCATLHBIMU
pecyrAmugHbIMU OeticmeusmiL)

a) camoopeanusayusi:

- CaMOCTOSATENIBHO OCYIIECTBILITh
[I03HABATENBHYIO JIESTEILHOCTD, BBISIBISTH
MpoOJIeMbl, CTaBUTh U  (HOpMyTHPOBATH
COOCTBEHHBIE 3aJaull B 00pa30BaTENbHON
JESITEIIBHOCTH M JKM3HEHHBIX CHTYAIHsX;

CaMOCTOSTENBHO COCTaBILATh ILUIaH
peueHus poOIEMBI c ydeToM
HMEIOIIUXCSI  PECypcoB,  COOCTBEHHBIX

BO3MOXKHOCTEH M NPEANOYTCHUH; TaBaTh
OLIEHKY HOBBIM CHTYallUsIM;
CIOCOOCTBOBATh (hopMHpOBaHUIO "
MPOSIBICHUIO  MIMPOKOH  JPYAUIMH B
pa3HBIX O00NACTSAX 3HAHWH, MOCTOSHHO
MOBBIIATH CBOW  00pa30BaTeNbHBIl U
KYJIbTypHBII YPOBEHb;

6) cCaMoKoHmponb:

HCIIONB30BaTh NPHEMBI pedIeKCHUH UL

IIP1. Brnagerp MeTomaMu JI0Ka3aTeabCTB,
AIrOPUTMAMK  PCLICHUs 3a/a4y; yMEHHE
(opMyIIHpOBaTh ONpENENCHNUs, aKCHOMBI 1
TEOpeMbl, MPHUMEHATh HX, MPOBOAUTH
JOKa3aTeNnbHble pACCYXACHHS B  XOZe
peleHns 3ajad;

IIP4. VYmerb omnepupoBaTh MOHATHAMHU:
GbyHKIMS, HenpepbIBHAS byHKIMS,
TIPON3BOMHAS, nepBooOpasHas,
OTIpEICNICHHBIN UHTErpa; yMeHHe
HAaXOINTh TPOHM3BOJAHBIC AIEMEHTAPHBIX
(byHKIHIH, HCTIOTB3YS CTIpaBOYHBIE
MaTepHabl; HCCIe0BaTh B IIPOCTEHIIMX
ciay4qasx (yHKIMM HAa MOHOTOHHOCTS,
HAaXOJNTh HAWOONBIINE W HAUMEHBIINE
3HaueHUs (QYHKIOUH; CTPOUTh TpaduKu
MHOTOYICHOB C HCIIOJIB30BAHUEM arllapara
MaTeMaTHYeCKOr0  aHalu3a; TPHMEHATh
TIPOM3BOTHYIO

NIPH PEIICHNH 3a/1a4 Ha JIBIKCHUE; PellaTh
MIPaKTHKO-OPHEHTHPOBAHHBIE 3aJ]a4dl  Ha
HanOOJNBIINE ¥ HAaMMEHBIINE 3HAUCHUS, Ha
HaXO0XICHHUE [yTH, CKOPOCTH U YCKOPEHHUS
IIPS. VYmeTs omepupoBaTh HOHATUSIMH:
pammoHanbHas (pyHKIMA, IOKa3aTelbHas
GbyHKIHS, CTETIeHHAst GbyHKIMS,
norapupmMuyecKast GbyHKIHS,
TPUTOHOMETPHYECKHE (YHKIIHH, 0OpaTHbBIE

(yHKIMM; yMEHHE CTPOUTHh  rpaduku
HM3y4eHHBIX  (YHKIUH,  HCIOJIB30BATh
rpaQUKM  NPU  W3YYCHHH  IIPOLIECCOB

M 3aBHCHMOCTEH, TIpU pEIIeHHH 3a1ad U3
JPYruX Y4eOHBIX NPEAMETOB M 3ajad U3
peanbHOM KH3HM; BBIpaXkaTh (HOpMyIaMu
3aBHCHMOCTH MEX/y BETHYNHAMHY;

IIP6. YMmeTp pemath TEKCTOBBIE 3alauH
Pa3HBIX TUIOB (B TOM YMCJIE HA MPOLEHTHI,




OLICHKH CHUTyalliH, BbIOOpa  BEpPHOTO
peLIeHus;

- YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO
MPUHUMATH PEILCHHS 110 UX CHIDKCHHIO,

8) IMOYUOHATILHBIL UHmMeneKm,
MPEATNOarauii ChOPMUPOBAHHOCTD:
BHYTPEHHEH MOTHBALMHM, BKJIIOYAIOILEH
CTpeMJIeHHE K JOCTI)KCHHIO LM U
yclexy, ONTUMH3M, WHHIUATUBHOCTD,
yYMEHHE JeHCTBOBATh, HCXOI U3 CBOMX
BO3MOYKHOCTEH;

- OMIATWH, BKIIOYAMOLICH CIOCOOHOCTH
[MOHUMAaTh  3MOLMOHAJIBHOE  COCTOSIHHE

JPYTHX, YYHUTBIBATh ero npu
OCYILECTBICHHI KOMMYHHKALIIH,
CHOCOOHOCTD K COYYBCTBHIO u
COMEPEeKHBAHUIO;

- CONMANbHBIX HABBIKOB, BKIIIOYAIOIIHX
CIOCOOHOCTh BBICTPAHBATh OTHOIICHHS C
JPYTUMH JIFOJbMH, 3a00THTBCS, TIPOSBIATH
HHTEpEeC U pa3penaTb KOH(IUKTEI

JOIM M 4YacTH, Ha JBIKEHHE, paboTy,
CTOUMOCTb TOBapOB M YCIYI, HAaJOrH,
3amaud U3 OOJACTU YIpPaBICHUS JTUIHBIMHI
U ceMciHbIMH (DMHAHCAMH); COCTABIATH
BBIPA)KEHUs, YPABHEHUS, HEPABEHCTBA H HX
CHCTEMBI 10 YCJIOBUIO 3a/1a4H, UCCIEN0BATh
MOJNy4eHHOE  pellleHHe M OLIEHUBaTh
[IPaBJI0IO0J00HOCTh PE3yJIbTaTOB;

IIP7. VYmerb omnepupoBaTh IMOHATHAMHU:

cpenHee  apudMernyeckoe,  MeIMaHa,
HauOosblllee W HAaMMEHbLICe 3HAYCHUS,
pa3max, JHCTIEPCHS, CTaH/apTHOE
OTKJIOHEHHE 4YHCIIOBOro Habopa; yMmeHHe
U3BJICKATh, HHTEPIPETHPOBATH
nHpOpMALHIO, [PE/ICTABICHHYIO B
tabiuuax, Ha JMarpaMmax, rpadukax,
OTPAXKAIOLLYIO CBOMCTBA peabHbIX
NPOLIECCOB W SIBICHHUIA; MPEICTaBIATH

uHGOpPMALMIO C  TOMOIIBIO  TaOJIHUI
U MarpamM; UCCIIe0BaTh CTATHCTUYECKHE
JaHHBIE, B TOM 4YHCIE C IIPUMCHEHHEM
rpaU4ecKuX METOMOB U  DIEKTPOHHBIX

CPEACTB,;
IIP8. VYmerp omepupoBaTh HOHATUSIMU:
CIy4alHbIi OIIBIT

M cilyyaiiHOoe  coObITHE, BEPOSTHOCTD
CIIy4allHOrO COOBITHS; YMEHHE BBIYUCIATH

BEPOSTHOCTH c UCII0JIb30BaHUEM
rpaduyecKux METO/IOB; MIPUMEHSTh
(GopMynBI  CIOKEHUSI U YMHOXKCHHS

BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl M
(opMyIIBI IPU pELIeHNH 3a/1a4; OLICHUBATh
BEPOSITHOCTH peabHBIX COOBITHIA;
3HAKOMCTBO CO CJIy4aliHBIMU BEIUYHHAMI,
YMEHHE MPHUBOAUTH PUMEPHI MPOSIBICHUS
3aKOHA OOJIBLIMX YHCEI B TIPUPOIHBIX

¥ OOIIIECTBEHHBIX SIBJIICHHSIX;

IIP14. VYmerb BbIOMpATh HOAXOMSAIIUH

H3YYCHHBIN METOJ
JUIL  pelIeHHsl  3aJadyd, Paclo3HaBaTh
MaTeMaTHYeCKHe (haxTsI

M MaTeMaTHYECKUE MOJIENH B IPUPOJHBIX M
OOIIECTBEHHBIX SBJIEHHUAX, B HCKYCCTBE;
yMeHue HPHBOUTE HpUMeEpbI
MaTeMaTHYECKHX OTKPBITHH POCCHICKON M
MHPOBOH MaTeMaTHIECKON HAYKH

OK 04. S¢dexTuBHO
B3aHMOJICHCTBOBATh

U paboTaTh B KOJIEKTHBE U
KOMaH/JIe

Jluunocmmuole pesyiibmanbl YeHHocmu
HAY4YHO20 NO3HAHUSL.

OCO3HaHHE LIEHHOCTH Hay4qHOH
JEATeIbHOCTU, TOTOBHOCTh OCYIIECTBISITH
MIPOEKTHYIO u HCCIIE/IOBATENBCKYIO

JESITeNbHOCTh HHAMBHIYAIbHO U B IPYIIIE
Memanpeomemnmvie pesynbmamel
(osnaodenue VHUBEPCATLHBIMU
KOMMYHUKAMUGHBIMU OeliCmEUsMiL)

6) cosmecmHas 0esamenbHOCHb!

- TTOHUMATh u HCITOJIb30BaTh
MIPEUMYIIECTBA KOMaHTHOM "
HH/IUBUYalIbHOH paboThI;

- MIPUHAMATh e COBMECTHOI
JIeSITeNbHOCTH, OpraHU30BHIBATH "
KOOPJMHUPOBATh  AEHCTBUS 1O  ee

JIOCTHYKEHHIO: COCTABJIATH IJIaH JEHCTBUIA,
pacnpenensiTh pOIM C y4eTOM MHEHHH
Y4aCTHHKOB  OOCYXHaTh  Pe3yJIbTAThI
COBMECTHOM PabOTHI;

- KOOPJIMHHPOBaTh ¥ BBINOJHATH PaboOTy
B YCIOBUSX pEaJbHOrO, BHPTYaIbHOTO
1 KOMOWHHPOBAHHOTO B3aMOJICHCTBUS;

- OCYILECTBIATh TIO3UTHBHOE
CTPATerHuecKoe MOBEICHUE B PA3IMYHBIX
CUTyallUsX, HPOSBISITH TBOPYECTBO U
BOOOpakeHHe, OBITh HHUIIMATUBHBIM.
Memanpeomemmvie pesynbmamel
(osnaodenue VHUBEPCATLHBIMU
pecyIsAmugHbIMU OeliCmeusmL)

2) npunamue ceos u Opy2ux aooeli:

- TPUHUMATh MOTHUBBI U  apryMEHTEHI
JPYTHX JIOACH IPH aHAJIHM3E Pe3ylIbTaToB

IIP1. Bnageth MeTOZaMH 10Ka3aTeabCTB,
QITOPUTMAMH  peIIeHHs] 3ajad; yMeHHe
(dopMyIHpoBaTh ONpeeNeHus, aKCUOMBI U
TEOpEeMBbI, IMPUMEHATh HUX, IPOBOJUTDH
JOKa3aTeNbHBIE pacCy)KISHHS B  XOIe
pelIeHus 3a71ay;

IIP7. VYmerb omepupoBaTh MOHATUSIMHU:
cpenHee  apu(MerHdyeckoe,  MeAWaHa,
HauOoJbllee W HaWMEHbIICe 3HA4YCHHS,
pa3max, JHCIIepCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOIO Habopa; yMeHHe
H3BJICKATD, HHTEPIPETHPOBATE
uHdopmanuio, IIpeCTaBICHHYIO B
TabiiMIax, Ha JHWarpaMmax, rpadukax,
OTpPaXaIOILYI0 cBoOlicTBa PpeabHBIX
TIPOLIECCOB

W SBJICHUH; NPEICTaBIATh HH(POPMALHUIO C
TTOMOIIBIO TabmmI
U IUarpaMM; UCCIIEOBAaTh CTaTUCTHIECKUE
JaHHbIE, B TOM 4YHCJIE C HPHUMEHEHHEM
rpaQUYEecKHX METOZOB M  JJICKTPOHHBIX
CpEJICTB;

IIP8. VYmeTp omepupoBaTh HNOHATUSIMH:
ciTyqaiHbIi OIBIT
U cIOydaiilHOe COOBITHE, BEpOSTHOCTH
CIIyJaifHOrO COOBITHS; YMEHHUE BBIYHCISTH

BEPOSTHOCTH c UCIIOJIb30BaHUEM
rpaduIecKux METOJIOB; IPHMEHSTh
GopMynBl  CIOKEHUSI W YMHOXXCHHS

BEPOATHOCTEH, KOMOMHATOpHBIE (aKThl H
(bopMyInIBI IPH PEIICHUH 3a/1a4; OIICHUBATh
BEPOATHOCTH peabHBIX COOBITHIA;
3HAKOMCTBO CO CJIyYaiHBIMU BENUYHHAMH;




JIESTSIBHOCTH;

- IPHU3HABATh CBOEC MPABO U MPABO APYIUX
JIIOJICH Ha OIINOKH,

- pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHD
C MO3UILIUH APYrOro YEIoBeKa

YMEHHE TIPUBOJMTH NPHMEPBI MPOSIBICHUS
3aKOHa OOJBIIMX YHCE B IPUPOJHBIX
¥ OOIECTBEHHBIX SBICHUSX;

IIP14. VYwmerb BbIOMPATh MOAXOMSILIMI

M3y4YECHHbII METOJT
UL pemieHHsl  3a/a4yd, paclo3HABATH
MaTeMaTHYEeCKHe (haxTsI

U MaTeMaTU4eCKUE MOJIEH B IIPUPOJHBIX U
OOIECTBEHHBIX SBIEHUSAX, B HCKYCCTBE;
yMeHHe IPUBOJHUTH IPHMEpPBI
MaTEMaTHYECKUX OTKPBITHH POCCHHCKOH 1
MHUPOBOM MaTeMaTH4eCKON HAYKU

OK 05. OcymiecTBiaarb
YCTHYIO ¥  NHCHMEHHYIO
KOMMYHHKAIUIO

Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM ocobeHHoCTeH
COLIMAJILHOTO

Y KYJIbTYPHOTO KOHTEKCTa

Jluunocmuwie pe3ynomanbl
9CMEemu4ecko20 60CNUMAanUsl:

- OCTeTHYECKOe OTHOIICHHE K MHpY,
BKJIIOYAst 3CTETHKY ObITa, HAYYHOrO M
TEXHHUYECKOr0 TBOPYECTBA, CHOPTa, TPpyla
1 OOIECTBEHHBIX OTHOLICHHIT;

- CIIOCOOHOCTh BOCHPHUHUMATH Pa3lIM4HbIC
BUJIBl HCKYCCTBA, TPAJULHU U TBOPYECTBO
CBOETO

u JOPYTUX HapoJIOB, OILyIATh
9MOLOHANIBHOE BO3/IEHCTBUE HCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYMMOCTH MJIA
JIMYHOCTU

1 oOIIEeCTBa OTEYECTBEHHOIO U MHPOBOTO

HCKYCCTBa,  JTHHYSCKHX  KyIbTYPHBIX
TpagUIHi

U HAPOJHOIO TBOPYECTBA
Memanpeomemnvie pe3ynbmamul
(osnadenue VHUBEPCATbHbIMU

KOMMYHUKAMUBHBIMU OelCMEUsMU)
a) obuerue:

- OCYILECTBIIATH
BO Bcex cepax >KU3HU;
- pacro3HaBaTh HeBepOalbHBIE CpPEeICTBA
o01LIeHHs, HOHUMATh 3HauCHHE
COLMANBHBIX ~ 3HAKOB,  DAaclO3HaBaTh
MIPEIIIOCBUIKY KOH(INKTHBIX CHUTyalllid U
CMAr4aTh KOHQIMKTHI;

- pa3BEpHYTO H JIOTMYHO M3JIaraTh CBOIO
TOYKY  3peHHs C  HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB

KOMMYHHUKaIIUH

IIP1. Bnageth MeTOdaMH J10Ka3aTeabCTB,
aJITOPUTMAMH  PELIEeHMs 3ajay; yMEHHe
(hopMyIHpOBaTh ONpeeTeHns], aKCHOMEIL U
TEOpEMbI, IMPUMEHATh HUX, IPOBOIUTH
J0Ka3aTelbHble pAacCyKIeHHI B  XoJe
pelIeHus 3aa4;

IIP6. YMmerb pemarb TEKCTOBbIE 3aJayl
Pa3HBIX TUIOB (B TOM YKCJIE€ HA IIPOLICHTHI,
JONM W 4YacTH, Ha JBIDKEHHE, pabory,
CTOUMOCTb TOBapOB U YCIYI, HAaJOrH,
3a7aud U3 00JACTU yNpaBIECHUS JTUYHBIMH
U ceMEHHBIMH ()HHAHCAMM); COCTaBIATH
BBIP)KEHUs], YPABHEHUS, HEPABEHCTBA H HX
CHCTEMBI [0 YCJIOBUIO 331auHl, UCCIEN0BaTh
NOy4eHHOe  pelIeHHe U OLICHWBATh
NIPaBJONOJ00HOCTb Pe3yIbTaTOB;

IIP8. VYmerb omnepupoBaTh IMOHATHAMHU:
CITydaitHbIN OIIBIT
M cilyyaiiHOoe  coObITHE, BEPOSTHOCTD
CIIy4allHOr0 COOBITHS; YMEHUE BBIYUCIATH

BEPOSTHOCTH c UCIIOJIb30BaHUEM
rpapuuecKux METO/IOB; IPHMEHSTh
bopMynBl  CIOXKEHUSI U YMHOMKECHHs

BEPOSITHOCTEH, KOMOHMHATOpHBIE (aKTHI U
(dopMyIIBI IPU pelIeHuH 3a/1a4; OLEHUBATh
BEPOSITHOCTU peajbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4alfHBIMU BEIUYHUHAMU;
yYMEHHE NPUBOAUTH IPUMEpHI MPOSBICHUS
3aKOHa OONBIIMX YHCEI B IPHPOTHBIX
1 OOIECTBEHHBIX SBICHUSX;

IIP14. VYmerb BbIOMpATh HOAXOMSAIIUH
HU3YYeHHBIH MeTOJ I peLIeHHs 3a[aduu,
pacrmo3HaBaTb ~ MaTeMaTHYecKHe  (aKThl
U MaTeMaTH4eCKue MOJIENIH B IPUPOIHBIX U
OOILECTBEHHBIX SBICHUSAX, B HCKYCCTBE;
yMeHUe TIPUBOJIUTH TIPHEMEPEI
MaTeMaTUYECKUX OTKPBITHH POCCUICKON U
MHPOBOM MaTeMaTHYECKON HAyKH

OK 06. [IposBrATh
IPaKJaHCKO-
MaTPUOTHYECKYIO TO3ULHIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE ITOBEJICHUE
Ha  OCHOBE  POCCUHCKHX

JTyXOBHO-HPABCTBEHHBIX
LIECHHOCTEH, B TOM YMCIE

C y4eToM TapMOHM3ALUU
MEXXHAIIMOHAJIbHBIX

u MEXPETUTHO3HBIX
OTHOIIEHUH, IIPUMEHSITD
CTaH/apThl
AHTUKOPPYILUOHHOIO
MOBE/ICHUS

JIuunocmuvie pesynvmanivl

2PANCOAHCKO20 60CHUMAHUSA:

- MPHHSTHE TPaJULMOHHBIX
HaOMOHAJBHBIX, 00IIIEeYeIOBEIECKHX
TYMaHUCTHYECKHX M JIEMOKPATHYCCKHX
LIEHHOCTEH;

-IaTPUOTHYECKOTO BOCTIUTAHHS:
LICHHOCTHOE OTHOILICHHE K
roCy/lapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY U IIPUPOTHOMY HACIISIHIO,
aMsTHHKAM, TpaJuIusM HapoaoB Poccun,
nocTkeHnsM Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTHUSX ¥ TPYIE;
Memanpeomemmvie pesyivmamat
(osnadenue VHUBEPCATbHbIMU
peynAmusHbIMU oeticmeusim)
8) IMOYUOHATLHBILL uHmenexm,
MPEATIoIararoiuii cHOpMUPOBAHHOCTS:

- CaMOCO3HAHHS, BKJIIOYAFOIIETO
CIOCOOHOCTB MIOHUMATh cBoe
9MOLIMOHAIBHOE  COCTOSHHME,  BHJIETH
HampaBJCHHUs  PasBUTHA  COOCTBEHHOI
SMOIMOHAIBHOM C(epbl, ObITh YBEPEHHBIM
B cebe;

- CaMOpCTYJIMPOBAHWs, BKIIOYAIONIETO
CaMOKOHTPOJb,  YMEHHE  NPUHHMATh
OTBETCTBCHHOCTh 33 CBOC [OBEJCHHE,
CIOCOOHOCTB a/IanTHPOBAThCS K

IIP1. Brmagerp MeTolaMu JI0Ka3aTebCTB,
aITOPUTMAMH  peLIeHHs 3aJad; yMEHHe
(bopMyIHpoBaTh ONpeneNeHus, aKCUOMBI U
TEOPEMBI, IMPUMEHATH HX, IPOBOJMTH
JOKa3aTenbHbIe pAacCyKICHHA B  XoIe
pelIeHus 3a71ay;

IIP6. YmeTh pemaTh TEKCTOBBIE 3aJauk
Pa3HBIX TUIOB (B TOM YHCJI€ Ha IIPOLCHTHI,
JONH M 4YacTH, Ha JBIDKEHUe, pabory,
CTOMMOCTb TOBapOB M YCIYT, HAaJOTH,
3a7aud U3 0OJACTU YHpaBICHUS JTUYHBIMH
U CeMEHHbIMH (DHHAHCAMH); COCTaBIATH
BEIPA)KEHUS], YPABHEHHUS, HEPABEHCTBA M HX
CHCTEMBI [0 YCJIOBUIO 331auH, UCCIEeI0BaTh
NONTydYeHHOE  pelleHHe H  OLECHUBAThH
MPaBAONOJ00HOCTh PE3y/IbTATOB;

IIP7. VYmerb omepupoBaTh MOHATUSIMHU:

cpenHee  apuMeTHUecKoe, — MEAMaHa,
HauOoJpllee W HaWMEHbIIEe 3HA4YCHHS,
pa3max, JIHCTIePCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa; yMeHHE
W3BJIEKATD, HUHTEPIIPETUPOBAT
nH(pOpMALHIO, [PE/ICTABICHHYIO B
TabiMuax, Ha JuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 cBolicTBa peabHBIX
NPOLIECCOB W SIBICHUIA; TPEICTaBIATH

vHPOpPMALIMIO C  MOMOUIBIO  TaOMuIl
W JIMarpaMM; HCCIICIOBAaTh CTaTUCTHYCCKUE




SMOLIMOHATBHBIM HU3MCHEHHUAM "
MPOSIBIISITE TUOKOCTh, OBITH  OTKPBITBIM
HOBOMY;

- BHYTPCHHEH MOTHBALMM, BKJIIOYAOLICH
CTpeMJicHHE K JOCTIDKCHHIO ILIeMd U
yclexy, ONTUMH3M, WHHIUATUBHOCTD,
yYMEHHE JeHCTBOBaTh, HCXOI M3 CBOUX
BO3MOYKHOCTEH;

- OMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTH
[MOHUMAaTh  SMOLMOHAJIBHOE  COCTOSIHHE

JPYTHX, YYHUTBIBATh ero npu
OCYILECTBICHHI KOMMYHHKALIIH,
CIOCOOHOCTB K COYYBCTBHIO u
COMEPEeKHBAHUIO;

- CONWAJIBHBIX HABBIKOB, BKIIHOYAKOIIHUX
CIIOCOOHOCTD BBICTPaMBaTb OTHOLLICHUA

JaHHBIE, B TOM WYHCIE C IPUMCHEHHEM
rpauuecKuX METOMOB M  DICKTPOHHBIX
CPEACTB;

IIP8. VYmerb omnepupoBaTh MOHATHAMU:
CITy4alHbIiI OIIBIT
U CcIOydaiilHoe COOBITHE, BEpOSTHOCTD
CIIy4allHOro COOBITHS; YMEHUE BBIYUCIATH

BEPOATHOCTH c UCIIONB30BAHHEM
rpaduIecKux METOJIOB; MIPHMEHSTh
GopMyNbI  CIOXKEHHS W yMHOXKCHHUS

BEPOSITHOCTEH, KOMOMHATOPHBIE (aKThl H
(opMyIIBI IIPU pElIeHUH 3a/1ad; OLCHUBATh
BEPOSTHOCTH peanbHbIX COOBITH;
3HAKOMCTBO CO CJIy4allHBIMH BEJIMYHHAMUY;
YMEHHUE NPHUBOAUTH IPUMEPH! MPOSBICHUS
3aKOHa OOJIBIIMX YMCE B IPUPOJHBIX

C  OpYyrMMH  JIIOABMH,  3a00THThCH, 1 OOLIECTBEHHBIX SBJICHUSIX;
NpOsBJIATE ~ MHTEPEC M pa3pemarb IIP14. VYwmerb BHIOMPATH NOAXOSMIMI
KOH(IIUKTBI H3YYCHHBIH METOJ JUIS PeLICHUs 3aJauH,
pacro3HaBaTh ~ MaTeMaTH4ecKue  (HaKThl
1 MaTeMaTHYECKHUE MOJCIH B IIPUPOIHBIX U
OOLIECTBEHHBIX SBJICHHUAX, B HCKYCCTBE;
yMeHue HPHBOJHUTH HpUMEPbI
MaTEMAaTHYECKUX OTKPBITHH POCCHICKOH 1
MHUPOBOM MaTeMaTH4eCKON HAYKH
OK 07 COﬂCﬁCTBOBaTL Jluunocmuuie pe3ynbmamsl IIP1. Brnagerp MeTomaMu JI0Ka3aTeabCTB,
o 9KON02UHECKO20 60CNUMAHUSL QIrOPUTMAMH  PCLICHHUS 3a/a4; yMCHHE
COXPAaHCHHIO OKpYKaOIICH - aKTUBHOE  HempusTHE  JeHCTBHIi, (OpMyIIUpOBaTH ONpENEIeHNs, AKCHOMBI H
cpenbl, MPHHOCSIINX BPEJ OKPYXKaIoIIeH cpene; TEOPeMbl, IPHUMEHATh HX, IPOBOAUTH
- yMeHue [POTHO3HPOBATH JIOKa3aTenbHBIC pACCYXICHHS B  XOze
peCprOC6€pe>K€HI/IIO, He6IATONPHATHBIE 5KOJIOTHYECKHE pelleHys 3a71a4;
[PUMEHSATH 3HAHUS TOCIeNCTBHA NpeANPUHUMAEMBIX IP4. VYwmerb omnepupoBaTh MOHATHAMHU:
JEHCTBHI, IPEIOTBPAILATh UX; byHKUIWS, HelpepbIBHAs GbyHKIwS,
00 W3MEHEHHWH KJIMMaTa, - pacIIMpeHHE OIBITa  JeATEIbHOCTH HPOM3BOIHAS, nepBooOpasHas,
[PUHIUIIBI 6epe)KJ'II/IBOFO 9KOJIOTMYECKO HAMPaBICHHOCTH; OIIpeIe/ICHHBIN UHTErpai; yMeHHe
Memanpeomemnvie pesyrbmamal HAaXOIUTh IPOM3BOJHBIE 3JIEMEHTAPHBIX
IIpONU3BOACTBA, 3(1)(1)GKTHBH0 (061G0€HUE  YHUBEPCATBHBIMU  YUEOHBLMU byHKmii, HCTIONb3Ys CIpaBOYHbIE
,[[eﬁCTBOBaTB B NO3HABAMENbHBIMU 0eliCMBUIMU) MaTepUalibl; UCCIEAO0BATh B INPOCTEHIIMX
o 6) obazogvie uccne008amenbeKue cnydassXx (QYHKUMM HAa MOHOTOHHOCTB,
YPE3BbIYAUHBIX CUTYallUAX Oeticmeusn: HAXOMWTh HAHOONBIINE M HAHMEHBIIHE
- paspabarbiBaTh  IUIAH  PEIICHUS 3Ha4YeHUA (YHKUHUH; CTpPOUTh rpaduxn
pO6IIEMBI MHOTOYWICHOB C WCIIOIB30BaHUEM alllapaTa
c y4eTom aHaM3a HMEIOIIHXCS MaTeMaTHYECKOro  aHajin3a; MPUMEHATh
MaTepHaIbHBIX NPOM3BOZHYI0 MPH pELICHWH 3ajad Ha
1 HEMaTepHabHBIX PECYPCOB; JIBUKCHHE; periats IPaKTHKO-
- OCYLIECTBIATH  IIeJICHANpPABICHHBIN OPUCHTHPOBAHHBIC 3a[a4il Ha HaMOOJbIINE

MOMCK MepeHoca CPEeACTB U CIoco0oB
JIEUCTBUS
B NPO(hECCHOHATIBHYIO CPENy;

- yMerb  IEPEHOCUTh  3HaHHA B
[103HABATEILHYIO
" MPaKTHYECKYIO obnactu
KU3HEESTEIbHOCTH;
Memanpeomemnvie pesynbmanvl
(osnaodenue VHUBEPCATLHBIMU

KOMMYHUKAMUBHBIMU OeliCMEUsMU)

6) cosmecmHas 0esimeIbHOCb.

- MpeJIarath HOBBIE NPOEKTHI, OLEHUBATH
nuaen

C IIO3MLMH HOBH3HBI, OPHTHHAJIHLHOCTH,
[IPaKTHYECKOM 3HAYMMOCTH;
Memanpeomemmvie pesynbmamel
(osnaodenue VHUBEPCATLHBIMU
pecyIAmugHbIMU OelicmeusmiL)

6) CaMOKOHMPOIb:

- JlaBaTh OIIGHKY HOBBIM CHTYaIHsIM,
BHOCHTb KOPPEKTHBBI B JIESITEIBHOCTb,
OLICHHBATH  COOTBETCTBHE  PE3yJbTATOB
LENIM

Y HauMEHBIIHE 3HAYEHHUS, HA HAXOXKIEHUE
IyTH, CKOPOCTH 1 YCKOPEHHUS

IIP5. VYmerb omnepupoBaTh MOHATHAMHU:
paudoHanbHas (QyHKOUS, MOKa3aTenbHas
byHKIM, CTENEHHAast GbyHKIHS,
sorapupmMugeckast GbyHKIHA,
TPUTOHOMETpHYECKUE (YHKIIHMHU, 00paTHbIE
GyHKIMM; yMEHHE CTpOWTh  TpaduKu
n3ydeHHBIX  (QyHKIWI,  WCIONB30BaTh
rpaduky  OpH  U3Y4EHHH  MPOLIECCOB
¥ 3aBHCHMOCTEH, TIPH PEIIEHHU 3a/1a4 M3
JpYruX Y4eOHBIX MPEAMETOB M 3ajad u3
peanpHON JKM3HU; BBIpaXkaTh (popMynamu
3aBHCHMOCTH MEX/Iy BETMUNHAMHY;

IIP6. YmeTh pemaTh TEKCTOBBIE 3aJauk
Pa3HBIX TUIOB (B TOM YHCJI€ HA IIPOLEHTHI,
JOIM ¥ YacTH, Ha JBIDKEHHE, paboTy,
CTOMMOCTb TOBapOB M YCIYT, HAaJOTH,
3amaud U3 OOJACTU YNPaBICHUS JTUIHBIMH
U ceMeHHBIMH (DMHAHCAMM); COCTaBJIATH
BBIPAXXCHN, YPaBHEHNs, HEPABEHCTBA M UX
CHCTEMBI [0 YCIIOBHUIO 33/1a4H, UCCIEI0BATh
MOJNy4eHHOE  pelleHHE M OLIEHWBATh
MPaBAONOJ00HOCTh PE3yIIbTATOB;

TIP14. VYmerb BBHIOMpaTh NOAXOMSIINI
W3YYCHHBIA METOJ JUIs PeIlIeHUs 3aauH,
pacro3HaBaTh ~ MaTeMaTHYECKHe  (HaKThI
¥ MaTeMaTH4ECKUE MOJIEIH B IPUPOJHBIX U
OOIIECTBEHHBIX SBJICHHUAX, B HCKYCCTBE;
yMeHue TIPHBOJIUTH TIPHEMEPBI
MaTeMaTUYECKUX OTKPBITHH pOCCHUICKON U
MHUPOBOM MaTeMaTH4YeCKON HAyKH




I[IK 2.2 Pa3zpabarpiBath ¢
MIOMOIIIbIO CAD/CAM
CHCTEM YIIPaBIISIOIIHE
[IPOrPaMMBbI IS
TEXHOJIOTUYECKOTO
00opymoBaHUsI.

Jluunocmuvie pesyavmanl
(mpyoosozo 60CnUMAHUS)
-TOTOBHOCTh K TpPYyAYy, OCO3HAaHUE IEHHOCTU
MacTepcTBa, TPyJoIo0He;

-TOTOBHOCTb K  AKTHBHOH  JEATCIBHOCTH
TEXHOJIOTHYECKOM u COLMATbHON
HaIpaBJIEeHHOCTH, CrIocoOHOCTh
HHHULUUPOBATH, IUIAHUPOBATH u
CaMOCTOSITEIILHO BBITIOJTHATD TaKyo
JIeSATEIIbHOCTB;

-MHTEepec K Pa3IMYHBIM chepam
npoeCCHOHANBHON  JeATENbHOCTH, yMEHHE
cOBepLIaTh OCO3HAHHBI BBIOOp Oymymiei

npodeccul M Pealn30BbIBATE COOCTBEHHBIC
JKH3HCHHBIC IIJTaHBI;

-TOTOBHOCTb M CHIOCOOHOCTH K 00pa30BaHUIO H
€caM0o00pa30BaHUIO HA MPOTSHKEHUU  BCel
JKU3HU,

Memanpeomemnuvie pe3ynomamul (061a0eHue
VHUBEPCANbHBIMU YHeOHbIMU
NO3HABAMENLHLIMU OCUCTBUAMU:

a) bazosvle nocuteckue delicmeust)

- OIPE/EIATh e AeITEIbHOCTH, 3a/[aBaTh
[apaMeTpbl B KPUTEPHH HX JTOCTHKCHHUS
MemanpeomemHuovie pe3yromamsl (081a0eHue

VHUBEPCANbHBIMU YHeOHbIMU
NO3HABAMENLHBIMU OCUCBUAMU..

6) bazosvle ucciedosamenvbckie Oelcmaust)

- YMETb IEPEHOCUTH 3HAHUS B [I03HABATEIIbHYIO
1 [IPaKTUYECKYIO 00JIaCTH KU3HEACATEIIBHOCTH
- YMETb HHTETPHPOBATh 3HAHHS U3 PA3HBIX
MIPEAMETHBIX 00J1acTei

Memanpeomemnvie pezyromamel (061a0eHue

VHUBEPCATLHBIMU Pe2YIAMUGHBIMU 0eUCIBUAMU

a)camoopaanusayus)

- CaMOCTOSITEIBHO OCYIIECTBISITh
[I03HABATEIBHYIO €SI TEIBHOCTD, BBISBISITH
po0JIeMbl, CTaBUTh U (OPMYITHPOBATH
COOCTBEHHBIE 3a]]a4i B 00pa30BaTeNEHON
JIeSTEIIHOCTH U )KM3HEHHBIX CHTYaIHsX;
-CaMOCTOSITE/IBHO COCTABIIATh IUIAH PELICHUS
HPOGJIEMBI C Y4ETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M IIPEAIIOYTCHHUIA;
- 1aBaTh OLICHKY HOBBIM CHTYALUSIM.

IIP14. YMeTh BBIOUpATh HOIXOASIINN
U3y4CHHBIN METOZ JUISl PeLICHNs 3a1a4H,
pAacIio3HaBaTh MaTEMAaTHICCKHE (HaKThI

¥ MaTeMaTH4ECKHEe MOJICIH B IPUPOIHBIX U
OOIIECTBEHHBIX ABJICHUSX, B HCKYCCTBE; YMETh
MIPUBOJUTH IPUMEPEI MATEMaTUIECKIX
OTKPBITUH POCCUICKON U MUPOBOM
MaTeMaTHYEeCKOi HayK1

2. CTPYKTYPA U COAEP) KAHUE JUCIIUAITJIMHBbI

2.1. Tpy10eMKOCTH OCBOEHUS TUCUMUILIUHBI

HanmeHoBanue cocTaBHBIX YacTell
JTUCHHUILIMHBI

Oo0neM
B yacax

B T1.4.B
(¢opme npaxr.
NOATOTOBKH

VYyeOHble 3aHATUS

304

122

Jlexuu

112

[IpakTyeckue 3aHsATHS

192

122

coZiep)KaHue

ITpodeccroHambHO-OPUEHTHPOBAHHOE

B TOM YHCIJIC.

CamocrosiTenbHas paboTa

20

[IpomexyTouHas aTTecTanus 16

Bcero

340

122




2.2. Conep:kanue THCHUNTHHBI

HaumeHoBaHue pa3jie/ioB Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATILHO O0bem | Dopmupyembie
U TeM OPUEHTHPOBAHHOE), NPAKTHYECKUE 3AHATHUS, IPUKJIATHOH MOIYJIb 4YacoB | KOMIETEHUHH
1 2 3 4
OcHoBHoOe coJep/kaHue
Pa3nes 1. [loBTOpeHHe Kypca MATEMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. CopepxaHue yueOHOro Marepuaia 2 OK 01, OK 02,
Llens n 3amaum mareMaTuku | Llens W 3amauM MaTeMaTWKHU NMPH OCBOCHHMH CIICIMAbHOCTH. ba3oBble 3HAaHUS U OK 03, OK 04,
pu OCBOEHHUH | yMEHHUS M0 MaTeMaTUuke B MPO(EeCcCHOHANBLHON U B MOBCEIHEBHON JAEATEIHLHOCTH. OK 05, OK 06,
CIICIMAIbHOCTH. MHOXeCTBO, OIepalMyd HaJ MHOXECTBAMHU, JuarpaMmbl  Dilnepa-BenHna. OK 07
MHOXecTBa U JIOTHKA Hcnonbs30BaHne TEOPETHKO-MHOKECTBEHHOT'O armapara JJisi ONHCaHUsl PeajbHbIX IK 2.2
MIPOIIECCOB U SIBICHUH B IPO(PECCHOHATIBHOMN AEATEIBHOCTH, IPU PELICHUH 33a4 U3
JPYTUX TACHUIUINH
KomOunupoBanHoe 3aHsTHe
Tema 1.2. Conepxanue yueOHOro MaTepuasa 2
Yucna v BIYUCICHUS Harypanbnbie u nesnbie yncia. [Ipu3Haku AeTMMOCTH LENbIX Yncell. PallnoHAIbHBIE
gucna. OOBIKHOBEHHBIE U  JECATHYHBIE JpoOW, TPOIEHTHl, OECKOHEUHBIE
MepuonYecKre Apoou. ApudpMeTudeckre omnepalnny ¢ paruoOHAIBHBIMUA YHUCIIAMU,
peoOpa30BaHUs YUCIOBBIX BhIpaxeHul. [(eficTBuTeNnbHbIe yncia. PaiinonansHele u
WppaloHalibHbIe uuchia. ApupMETHYecKHe Omnepamuud ¢ JeHCTBUTEIbHBIMU
gyrcnamu. [IpuOnmkEHHbIE BEIUMCICHUS], TIPaBUIa OKPYTIICHUS, IPUKUIKA U OI[EHKa
pe3yJibTaTa BEIYMCIECHUN
[IpakTrueckoe 3aHsiTUE
Tema 1.3. Coneprxanne y4eOHOT0 MaTepuasa 4
Toxnectsa u | ToxxaecTBa M TOXKIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
TOXIECTBEHHBIE HepaBeHncTBO, pemieHne HepaBeHcTBA. MeTon WHTepBaioB. PemieHue nensix u
npeoOpa3oBaHusl YpaBHEHUS, | ApOOHO-pAIlMOHAIBHBIX YPAaBHEHHWH W HEpaBeHCTB. [IpUMEHEHWE YpaBHEHHH |
HEPaBEHCTBA U UX CUCTEMBI HEpAaBEHCTB K PEIICHHUI0O MaTeMaTUYeCKUX 3ajad M 33Jay U3 pa3InyHbIX oOnacteit
HayKd U peasibHON kU3HU. CUCTEMBI M1 COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUH U
HepaBeHCTB. CHCTEMBbl JIMHEHMHBIX ypaBHEHUW. PellleHWe NpUKIagHBIX 3a1ad C
TOMOIIBIO CUCTEMBI JINHEUHBIX YPAaBHEHUN
IIpakTrueckue 3aHATHS
Tewma 1.4. IIpodeccrnoHabHO OPHEHTHUPOBAHHOE CO/leP:KaHUe (COep:KaHue MPUKJIATHOIO 4




[IpouieHTHBIE ~ BBIYMCIICHHS | MOTYJIsI)
B npodeccuoHanbHbIX | [IpuMeneHne qpo0eii U MPOLEHTOB ISl PELICHHS MPUKIIAJHBIX 33/1a4 M3 Pa3InYIHBIX
3ajadax oTpaciei 3HaHUN M peanbHOM >KHU3HU. [IpuOMKEHHBIE BBIYMCIEHUS, MpPaBUIIA
OKpYTJICHUS, NPUKHUIKA W OICHKAa pe3ysibTara BBIYMCICHUH. PaszHble crocoObl
BBIUMCIICHUS POLEHTOB. [Ipo1ieHTHBIE BBIYMCIEHUS B IPOPECCHOHATIBHBIX 331a4axX.
[IpumeHneHne ypaBHEHUH U HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3aa4 U 3aja4
U3 PA3JIMYHBIX 00JIaCTel HAYKU U peaslbHON XKU3HU
[IpakTueckue 3aHsATHS
Tema 1.5. Coneprxanue yueOHOro MaTepuasa 2
[TocnenoBarensHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSl IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUH [OCJeI0BaTeNbHOCTH.  ApudMeTHueckass UM TeoMeTpuyecKas  MpPOrpPEeCcCHH.
beckoneuno yObIBaromas reomerpuueckas mnporpeccus. Cymma O€CKOHEUHO
yObIBaroleil reomerpuueckoil mporpeccun. PopMmyna CIO0XKHBIX HPOLIEHTOB.
Hcnonb3oBaHue mporpeccud s peUIeHHs] pealibHbIX 3a7ad MPUKIATHOTO
Xapakrepa
IIpakTnueckoe 3aHATHE
Tewma 1.6. Coneprkanne y4eOHOro MaTtepuasia 4
OyHKIUYN U TpapUKu Oynkius, crnocobbl 3amanus pyHkuuu. ['paduk dyHkuuu. B3aumuHo oOpaTHBIE
¢yakuu. OOnacTh ONpeneseHuss W MHOKECTBO 3HaueHud ¢yHkuuu. Hynm
¢ynkuuu. [TpoMexyTku 3HaKOnocTosiHCTBA. YETHBIE M HEUETHBIE QYHKIIMU
[IpakTyueckue 3aHsATHS
Tewma 1.7. Copep:xanne yueOHOT0 MaTepuana 2
BxonHoi1 KOHTpPOIIB Boruncnenuss u mpeoOpa3oBaHusa. YpaBHEHHS U HepaBeHcTBa. [Iporpeccumn.
OyHKIUH U TpapUKH
Kontponsnas padora 1 o pazneny 1
Paznes 2. Crenenu U KopHH. CTeneHHas1, NOKAa3aTeJIbHas H JIOrapugmMuyeckas PyHKIHA 62




Tema 2.1.
Apudmerndeckuii KOpeHb nN—
O CTeIleHn

Copep:xanue yueOHOro MaTepuana

Apudmernieckuil KOpeHb HATypallbHOW cTeneHH. JleficTBus ¢ apupmMeTHueCKUMH
KOPHSIMH N—OU CTEICHU

KoMOuHMpoBaHHOE 3aHATHE

Tema 2.2.
Crenenu. CranpaprHas
dbopma 3aIucu

JIEUCTBUTEILHOIO YHCIIa

Copep:xanue yueOHOro MaTepuana

Crenenp c nenslM nokaszareneM. CranaapTHas ¢opma 3almucH JAeHCTBUTEIBHOIO
yrcia. Vcrnonp3oBaHue NOAXOAAIed (GOpMBI 3alMCH JACHCTBUTEIBHBIX YUCEI IS
pelleHns NPAaKTHUYECKUX 3aJad M IpelcTaBleHHMs JAaHHbIX. CreneHs ¢
panuoHanbHbIM Toka3atesneM. CBoiicTBa creneHu. [IpeoOpa3oBaHue BbIpakeHU,
COJICpKAIIMX CTEIECHH C PallMOHAIBHBIM ITOKA3aTEIIEM

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.3.
Crenennas QyHKIUSA

Copep:xanue yueOHOro MaTepuana

Crenennass ¢GyHKUMS C HaTypaJibHBIM W IEJbIM TMOKa3areiaem. EE cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOpHs n-0ii CTENEHH

KomOunupoBanHoe 3aHsTHe

Tema 2.4.
HppannoHaibHbIC YpaBHEHUS
U HEpaBEHCTBA

Copep:xaHne yueOHOT0 MaTepuana

Pemrenne nppaimoOHaIbHBIX YPaBHEHUH U HEPABEHCTB

[IpakTyeckue 3aHsATHS

Tema 2.5. Conepxanue yueOHOro MaTepuasa
[IpumeHeHne CBOWCTB | Mcrionp30BaHNe CBOWCTB CTENEHHOHW (YHKIMU TPH pEIICHUH YpaBHEHWHA U
CTENeHHON (PYHKIUU HEPABEHCTB
KonTposibHas padora 2 no temam 2.1 - 2.4 pasnena 2
Tewma 2.6. Copep:xanne yueOHOTo MaTepuana
[Toka3zaTenbHas ¢Gynkuus, | [TokasatenpHas QyHKIHs, €€ CBOicTBA U rpaduk
ee CBOMCTBA Komb6unnpoBanHoe 3aHstue
Tema 2.7. Copep:xanne yueOHOT0 MaTepuana

[Toka3aTenbHbIE ypaBHEHUS
Y HEPaBEHCTBA

Iloka3zaTrennHBIC YpaBHCHUA 1 HCPABCHCTBA

HpaKTI/I‘-ICCKI/Ie 3aHATUA

Tema 2.8.
IIpumeHeHue CBOMCTB
MoKa3aTeIbHOU (DYHKITH

Conepkanue yaeOHOro MaTepuana

PelreHne nokasaTenbHbIX YPaBHEHUM U II0KA3aTEIbHBIX HEPABEHCTB

KontponbHas padota 3 mo remam 2.6 - 2.7 paznena 2

Tema 2.9.

Copep:xanne yaeOHOTo MaTepuana

OK 03, OK 04,
OK 05,
OK 06,
OK 07




Jlorapudpm qucna.
Hecaruunbiit

Y HATYPaJIbHBIN Jorapu(mbl

Jlorapudm yucna. JlecATHUHBIN 1 HATYPAIbHBIN JOraprpMbI

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.10. Copepxanne yaeOHOro MaTepuana 6
CgoiictBa JiorapudmoB ITpeoOpaszoBanue BeIpaXKEHUH, COIEPKAIIMNX JOTaprUPMbI
[IpakTueckue 3aHsATHS
Tema 2.11. Coneprxkanue y4eOHOro Marepuasia 4
Jlorapupmuueckas ¢ynkuus, | Jlorapudmudeckast QyHkuus, e€ CBOWCTBA U rpaduK
ee CBOMCTBa KomOnHupoBanHoe 3aHATHE
Tema 2.12. Copep:xanue yueOHOT0o MaTepuana 10
Jlorapudpmuyeckue Jlorapudmuyeckue ypaBHEHUS M HEPABEHCTBA
YPABHCHHA 1 HEPABeHCTRA [IpakTuueckue 3aHATHS
Tema 2.13. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHUE (COepKaHMe NPHKJIATHOTO 4
Jlorapudmsl B mpupone U | MOAYJA)
TEXHHUKE [Ipumenenue norapuma. Hctopus pa3Butus marematuku. Jlorapudmumueckas
cnupaiab B npupoze. Ee marematuueckue cBoiicTBa. Mcmonb3oBaHue rpaukoB
GyHKUIMR U1 MCClIe0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpBhIE BO3HUKAIOT IPU
pElIeHNH 3a]a4 U3 pa3IuHbIX 00JacTel HayKU U peaslbHOM JKU3HU
[IpakTyeckue 3aHsATHS
Tema 2.14. Conepxanue yueOHOro MaTepuasa 2
[Tpumenenue norapupMoB Pemenne norapu@muueckux ypaBHEHHI U HEPABEHCTB
K PELICHMIO 3a/1a4 KontposbHas pabota 4 no Temam 2.9 - 2.12 pazaena 2
Pa3nen 3. [Ipsimble U NJIOCKOCTH B MPOCTPAHCTBE 20
Tema 3.1. Conepxanue yueOHOro MaTepuasa 4 OK 01, OK 02,
IToBropenne munanuMerpun. | OcHOBHBIE (UTYpBI, (BaKTBl W TeopeMbl ITaHUMETpuu. (OCHOBHBIE TOHSATHUS OK 03, OK 04,
OcHOBHBIE NOHATHUSA | cTepeoMeTpur. Touka, TmpsiMas, IJIOCKOCTb, HpocTpaHcTBO. [loHsTHe 00 OK 05, OK 06,
CTEpEOMETPUHN aKCHMOMAaTUYECKOM TOCTPOCHHUH CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUU U OK 07
CJIEJICTBHS U3 HUX IIK 2.2.
KomMbuHMpoBanHoe 3aHsTHE
Tewma 3.2. Coneprxanne y4eOHOT0 MaTepuasia 6
[IpsiMble U TUIOCKOCTH B3aumHoe  pacrnosio)keHMe OpsMBIX B IIPOCTPAHCTBE:  I€pECEKaroIIuecs,
B IIPOCTPAHCTBE. | MapajuleNibHble W CKpeluBarouyecs: mnpsmelie. [lapamienbHocTh NOpSAMBIX U
IlapannenbHOCTh  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MapaUieNIbHble MpsIMble B MPOCTPAHCTBE,




IpSIMOU " IUIOCKOCTH, | MAPAJLIEIIBHOCTh TPEX MPSMBIX, MapaJUICIbHOCTh HMPSIMOW M IUIOCKOCTH. YTJIBI C
IJIOCKOCTEN COHAIIPaBJIICHHBIMH CTOPOHaMH, Yol MEXAYy HpsIMbIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEN: NMapallIesIbHbIE MIJIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. IIpocreiimme mpocTpaHCTBEHHBIE (UTYpBI HA TUIOCKOCTHU: TETPadp,
KyO0, mapajuiesenumnesi, H0OCTPOCHUE CeUeHHUH
[IpakTueckue 3aHsATHUS
Tema 3.3. Copep:xanue yueOHOro MaTepuana 2
[lepnenIuKynsIpHOCTH [lepneHIUKYNSAPHOCTh MPSAMOM W IUIOCKOCTH: MEPIEHIUKYJISAPHBIE MpsIMbIE B
IPSIMBIX IIPOCTPAHCTBE, IIpSAMBbIE MapajulelbHblE W INEPHEHAMKYISIPHBIE K IUIOCKOCTH,
U TUIOCKOCTEN IIPU3HAK [EPHEHIUKYISIPHOCTH MpsIMOM U IUIOCKOCTH, TeopemMa O HpsMOi
NIEPIEHIUKYIISIPHON IIJIOCKOCTU
KoMOmHMpOBaHHOE 3aHATHE
Tewma 3.4. Coneprxkanue yueOHOro Marepuasia 4
Yrael  MeXAy — NpAMBIMU | YTIJIBI B MPOCTPAHCTBE: YIOJI MEXAY HPSAMOM M IUIOCKOCTBIO, ABYI'PaHHBIN Yroi,
U IIOCKOCTSIMU JIMHEWHBIN YroJl IBYIpaHHOro yria. [leprneHauKyisp U HaKJIOHHBIE: pacCTOSTHUE OT
TOUYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110 TJIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJIOCKOCTh. [leprneHauKyaspHOCTh IUIOCKOCTEH: NpHU3HAK MEPIEeHIUKYISIPHOCTH
JABYX II0CKOCTER. Teopema o TpEX MepleHIuKyIspax
[IpakTyueckue 3aHsATHS
Tema 3.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUE (COepKaHMe NPHKJIATHOTO 2
[IpsimMble U TUIOCKOCTH MOYJIs1)
B IIPAKTUYECKUX 3a7auax PacnoniosxeHne NpsMBIX U MJIOCKOCTEN B OKPYXKAIOLIEM MUpPE (IPUPOAE, UCKYCCTBE,
apXUTEKType, TEXHUKE). Penienne npakTHKO-opueHTUPOBAHHBIX 3a7a4
[IpakTnueckoe 3aHATHE
Tema 3.6. Conepxanue yueOHOro MaTepuaa 2
OcHOBHBIE B3anMHOe pacnonokeHue NpsMbIX M IUIOCKOCTEH B mpocTpaHcTBe. IlocTpoeHne
MIPOCTPAHCTBEHHBIC (GUTYPHI | ceyeHUui
U MX B3aMMOPAacIOI0KEHHUE KonTponbnas pabota 5 no pazzgeny 3
Pa3nen 4. KoopauHarbl 1 BEKTOPBI B IPOCTPAHCTBE 16




Tema 4.1. Coneprxkanne yueOHOT0 MaTepuasia 4 OK 01, OK 02,

Bektopel B IpOCTpaHCTBE. OK 03, OK 04,

TeficTRms ¢ BeXTOpPAMH Bexktop Ha miockocty u B mpoctpaHcTBe. ClloK€HHE U BBIMHTAHUE BEKTOPOB. OK 05, OK 06,
YMHOXKEHHEe BEKTOpa Ha yHcio. Pas3nokeHue BeKkTopa MO TPEM HEKOMIUIAHAPHBIM OK 07
BEKTOpaM. vaaBI:IJIO napajuienenunena. Pemenue 3anad, cBsI3aHHBIX ¢ UMEHEHUEM K 2.2.
IIPAaBUJI ICHCTBUH C BEKTOpPaMHU
[IpakTrueckue 3aHATHS

Tema 4.2. Coneprxkanue ydeOHOro Marepuasia 6

KoopauHnatst B | [IpsmoyronpHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpA.

npocrpancTse. IIpocrenmme | [Ipocreifmme 3amaunm B KOOpAWMHATaX. YTol MeXAy BekTopamu. CKalsipHOE

3a1aun IIPOU3BEJCHNE BEKTOPOB. BbIUMCICHHE YITIOB MEXAY HPSIMBIMH M IUIOCKOCTSIMH.

B KOOpAMHATax KoopamHaTHO-BEKTOPHBIN METO/1 ITPH PEIIEHUN T€OMETPUYECKUX 3a/1a4
[IpakTHyeckue 3aHATUS

Tema 4.3. IMpodeccnoHabHO OPUEHTHPOBAHHOE COAEPKAHME (COAEPKaHUE MPUKJIIATHOIO 4

[TpakTHKO-OPHUEHTUPOBAHHBIE | MOYJISA)

3aJaud  Ha KoopauHaTHOW | KoopnuHaTHas  TUIOCKOCTh.  BBIUMCIIEHME  pacCTOSHWUH W IUTom@aaed  Ha

IUIOCKOCTH KOOPJAMHATHOM IIOCKOCTH. KOJIMUeCTBEHHBIE pacyeThI
[IpakTyueckue 3aHsATHS

Tema 4.4. Conepxanue yueOHOro MaTepuasa 2

Pemenne 3a71a4 Ha | KoopauHaTHO-BEKTOPHBI METOJ IIPU PEIICHUH I€OMETPUUYECKUX 3anad. PemieHue

KOOPJIMHAThI 3aJa4, CBS3aHHBIX C NPUMEHEHHEM TMpaBWJl ACUCTBUI ¢ BekTopamu. 3ajadu

U BEKTOPBI TUTAHUMETPUH U CTEPEOMETPUN U METOJIbl UX PEIICHUS
KonTposnbHas padota 6 mo pazaeny 4

Pasznen S. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue PyHKIUH 40

Tema 5.1. Conepxanue yueOHOro MaTepuasa 4 OK 01, OK 02,

OCHOBBI TPUTOHOMETPUH CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, OK 03, OK 04,
apKTaHN€HC  YWCJIOBOTO  aprymMeHra. TpuroHomeTpuyeckas  OKPY>KHOCTb, OK 05, OK 06,
orpeJieIeHue TPUTOHOMETPUUYECKUX (DYHKIIMH YHMCIOBOTO apryMEeHTa OK 07
KOMOUHMPOBAHHOE 3aHSATHE 1K 2.2.

Tema 5.2. Coneprxanue yueOHOro MaTepuasia 6

OCHOBHBIE [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHMUIA. OcHOBHBIE

TPUTOHOMETPUUECKUE TPUTOHOMETPUYECKHE (DOPMYITBI

TOKIECTBA [IpakTuueckue 3aHATHS

Tema 5.3. Coneprxanne yueOHOro MaTepuaa 6




[lepuognueckue  ¢ynkuuu. | Oynknus. I[lepuonuveckne ¢ynkuuu. TpuroHomerpuueckue GYHKIUH, UX
Tpuronomerpuueckue CBOWCTBA U TpapuKu
Gynxuum Komb6unupoBanHoe 3ansrue
Tewma 5.4. Coneprxkanue y4eOHOro MaTepuasia 2
IIpeobpazoBanue rpadukoB | Cikarre U pacTsDKCHHE TPaUKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
TPUTOHOMETPUUECKUX IIpeobpaszoBanue rpad)KOB TPUTOHOMETPHUECKUX (PYHKIIMIA
(GyHxuuit KoMOMHHPOBAHHOE 3aHATHE
Tema 5.5. IIpodeccnonabHO OPUEHTHUPOBAHHOE COlepP:KaHUe (COAep:KaHHue MPUKJIIATHOTO 6
Onucanue MOYJIs1)
[IPOU3BOJACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHYECKMX (PYHKIMH B MpohecCHOHATBHBIX
IPOLECCOB €  IOMOIIBIO | 3a1a4yax. Vcmonb3oBanue rpadukoB (QYHKIHMA AN MCCIEAOBAaHUS IPOILIECCOB U
rpaduxoB QyHKUINN 3aBUCUMOCTEH, KOTOPBHIE€ BO3HUKAIOT TPH PEIICHUH 3aJa4 M3 JAPYTUX YYEOHBIX
JUCHUIUIMH U PEAIbHOM )KU3HU
[IpakTyeckue 3aHsATHS
Tema 5.6. Coneprxanue yueOHOro MaTepuasa 2
ObpatHbie ObpatHbie (yHkiuu. OOpaTHble TpUroHOMeTpuueckue QyHkuuu. Mx cBoicTBa U
TPUTOHOMETPUYECKHUE rpaduxu
GyHKIUMN KoMOMHHPOBAHHOE 3aHATHE
Tema 5.7. Coneprkanne y4eOHOro MaTtepuasia 8
Tpuronomerpuueckue Pemenne TpUroHOMETpUYECKUX YpaBHEHUI
ypaBHEHUS KomOuHupoBaHHOE 3aHATHE
Tema 5.8. Coneprxanne yueOHOTO MaTepraa 4
Tpuronomerpuyeckue [Ipumepsl ~ TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemrenne  mpocrenmmx
HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCJIE C HCIOIb30BAHUEM CBOWCTB
byHKIHIT
KomOuHupoBaHHOE 3aHATHE
Tewma 5.9. Coneprxanne y4eOHOT0o MaTepuasa 2
Pemenne 3aga4 | TpuroHoMeTpu4ecKue BoIpa)KEHUs, YDAaBHEHUSI U HEPABEHCTBA
TPUTOHOMETPUU KonTponpHas pabota 7 mo pa3aeny 5
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee NPUMEHEHHE 40




Tema 6.1. MOHOTOHHOCTE

byHKINN. OKCTpeMyMbl
GyHKIIHH. Touku
IKCTpEeMyMa

Copep:xanue yueOHOro MaTepuana

[TpomMexxyTKl MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl MU MHUHUMYMBI (DYHKITUH.
Haubonbiiee u HanMeHblee 3HaueHne (YHKIIUU Ha IPOMEKYTKE

KoMOuHMpoOBaHHOE 3aHATHE

Tema 6.2. Ilousarue
0 HETPEPBIBHOCTH (DYHKITHH

Coneprkanue y4eOHOro MaTepHuaia

HenpepriBable dyHKImu. MeToa HHTEpBAIOB AJIsl peICHIS] HEPAaBEHCTB

HpaKTI/I‘leCKI/IC 3aHATUA

Tema 6.3.
[IpousBomHas GyHKITUH

Coneprxkanue y4eOHOro Marepuasia

[IpousBonnas ¢yuknuu. IIpousBonHbie sneMeHTapHbIX (QyHKIMNA. Dopmynbl
HAaXO0>KJICHUS MPOU3BOTHON CYMMBI, TPOU3BEAEHUS U YACTHOTO

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.4. Copep:xanue yueOHOro MaTepuana
I'eomerpuuecknii cMbIcl | ['eomeTprueckuii CMBICT TPOW3BOAHOM (YHKIMH — YIJIOBOM KO3(PQPHUIMEHT
IIPOU3BOJHOU KacaTeJIbHOU K rpaduky (QyHKIMM B TOUYKE. YpaBHEHHE KacaTelbHOH K rpaduky
byHKIMH
KomOuHupoBaHHOE 3aHsATHE
Tema 6.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUE (COepKaHMe NPHKJIATHOIO
Ddusnueckuii CMBICT | MOAYJIsI)
MIPOU3BOJHOMN Ouznyeckuil (MEXaHUYECKH) CMBICT Mpou3BOAHON. [IpuMeHeHHe MpPOU3BOAHOMN
B npo(ecCHOHANBHBIX | Ui ONpPEACTICHUS] CKOPOCTH MPOIlecca, 3aJaHHOT0 (HOPMYIIOi WK rpaduKoM
3aza4gax [IpakTrueckoe 3aHsiTHE
Tema 6.6. Coneprxanne y4eOHOT0 MaTepuasa

[Ipumenenne  npou3BOIHOU
K UCCIIEJOBaHUIO (PYHKIMIA

Bospacranne u yObiBaHue (YHKIMHM, COOTBETCTBHME BO3pPACTaHUs U yOBIBAHUSA
GyHKIMM 3HAKy NOpou3BOJHOW. IlprMeHeHue MNPOU3BOAHON K HCCIEIOBAHUIO

Ha MOHOTOHHOCTb U | GyHKIUH HA MOHOTOHHOCTb U DKCTPEMYMBI.

9KCTPEMYMBI [MpakTryeckue 3aHATUS

Tema 6.7. Conepxanue yueOHOro MaTepuasa

HccnenoBanue GbyHKIMI | AnropuT™  HMCcienoBaHus (OYHKIUM M TOCTPOCHUsT ee rpaduka C TMOMOIIBIO

U TIOCTpOEHUE TpapuKOB

npousBoHOM. TlocTpoeHne rpagukoB MHOTOWIEHOB € HCIOJIb30BAaHUEM armapara
MaTeMaTHYECKOro aHain3a. Victopust pa3BUTHS MAaTEMaTHYECKOTO aHAIN3a

[IpakTrueckue 3aHATHS

Tema 6.8.

Copep:xanne yaeOHOTo MaTepuana

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07
1K 2.2.




Haubonrliee ¥ HanmMeHbIIIEE

HaXO)KI[GHI/IC HauOONBIIEr0 M HAUMEHBIIEr0 3HAYECHUS (bYHKI_[I/II/I Ha OTPE3KE.

3HayeHus  QyHkouu  Ha | [IpuMeHeHne MPOM3BOIHON I HAXO0XKICHHS HAWITYYIIETO PEIICHUs B MIPUKIIAIHBIX
oTpe3Ke 3ajjayax, IS ONpEAETeHHUs CKOpPOCTH IIpolecca, 3aJaHHOro Qopmysoil wnmu
rpaduKoM
KomOnHupoBaHHoe 3aHsTHE
Tema 6.9. IMpodeccnoHabHO OPUEHTHUPOBAHHOE COAEP:KaHUE (COAepPKaHUe MPUKJIAJTHOIO 6
HaxoxaeHne oOnTUMaabHOIO | MOXYJIsA)
pesyaprara ¢ nomoiueio | [Ipuknagneie 3agaun, B TOM YWCIE COIMAIBHO-DKOHOMHYECKOTO M (PU3UIECKOTO
IPOM3BOIHON B | XapakKTepa, UX pelIeHHe CPeICTBAMU MaTeMaTHUECKOT0 aHalIn3a
NPaKTUYECKHX 3a/1a9ax [TpakTryeckue 3aHATUSI
Tema 6.10. Pemenue 3amau. | Conepkanue yueOHOTO MaTepualia 2
[IpousBonHas byskuuy, | TuddepennupoBanne  Qyukuumit. HccnemoBanue  GYHKIHA € [TOMOIIBIO
ee MpUMEeHEeHHe npou3BoiHoN. Hanbosbiiee 1 HauMeHblIee 3Ha4eHusl PYHKLIUU
KonTponbHas pabota 8 o pazzaeny 6
Pa3nes 7. MHOrOrpaHHHKH U TeJ1a BPALICHHUS 46
Tema 7.1. Conepxanue yueOHOro MaTepuasa 2 OK 01, OK 02,
MHororpaHHUKH [TonsiTe MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAaHHUKA, BBITYKIbIE U OK 03, OK 04,
HEBBINYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA OK 05, OK 06,
KomMOuHnpoBanHoe 3aHsTHE OK 07
Tema 7.2. Copep:xanue yueOHOTo MaTepuana 2 1K 2.2.
[Tpu3ma. ITpsamas | [Tpu3ma: n-yronbHas mMpu3Ma; TpaHH M OCHOBAHHUS NPHU3MBIL; MpsMast ¥ HaKJIOHHAS
U TIpaBUJIbHAS IPU3MBI npu3Mbl; OOKOBas ¥ TMOJIHAS TOBEPXHOCTb MPU3MBL. DJIEMEHTHl PU3MBI.
[IpaBunbHas npusma
ITpakTHyeckoe 3aHsTHE
Tema 7.3. Conepxanue yueOHOro MaTepuasa 2
[Tapannenenunen, kyo [Tapannenenunen, npsIMOYTOJIbHBIN Mapaienenunes U ero cpoiictBa. KyoO.
Ceuenue ky0Oa, napajiesnenunesa
[IpakTHueckoe 3aHsTHE
Tema 7.4. Conepxanue yueOHOro MaTepuasa 2
[Mupamuna. IIpaBunbnas | [lupamMuga: n-yronpHas NMUpaMuAa, TPAaHH W OCHOBAaHHWE MUPAMUIBI; OOKOBas |
nupamMma. Yceuennas | monHasi MOBEPXHOCTh MUPAMUJBL; MIPABUIbHAS U yCEUEHHAS MUPaMUAA. DJIEMEHTHI
nupammia nupaMuibl. Beraucienue 37eMEeHTOB MHOTOIPaHHUKOB: péOpa, AMaroHaJIu, YIibl
IIpakTrueckoe 3aHsATHE
Tema 7.5. Coneprxanne y4eOHOT0 MaTepuasia 2




bokoBas U nonHas | [Inomans OGOKOBOM NOBEPXHOCTM M TOJHOM IOBEPXHOCTH MPSIMON HPU3MBI,
[IOBEPXHOCTH IIPU3MBI, | IJIOLIA/1b OCHOBAHMM, TeopeMa 0 OOKOBOM MOBEPXHOCTU NpsiMoi pu3Msl. [Tnomane
IUPAMHUJBI OOKOBOM TIOBEPXHOCTM M IIOBEPXHOCTH MPaBWJIBHOW NHMpaMHIbl, TeopemMa o
ionia i OOKOBOM MOBEPXHOCTH YCEUEHHOMN MUPaMUIbI
IIpakTuyeckoe 3aHATHE
Tewma 7.6. Coneprxkanue yueOHOro Marepuasia

JIBI>KeHHEe B IPOCTPAHCTBE.
CumMeTpHs B IPOCTPAHCTBE

HBI/I)KGHI/IC B IMIPOCTPAHCTBC. CI/IMMeTpI/IH B IMpOCTPAHCTBC: CUMMCTPHA
OTHOCHUTCIIBHO TOYKH, Hp?[MOfI, INIOCKOCTH. DJIEMCHTBI CUMMCTPUU B IUpaMHIax,
IapajlICJICIIrIICAax

[IpakTrueckoe 3aHsTHE

Tema 7.7. Coneprxkanne yueOHOro Marepuasia
[IpaBunbHbIE [lonsiTe mNpPaBUIBHOIO MHOTOIPAHHUKA; IpaBWIbHAs IIPpU3Ma W IIPABHJIbHAA
MHOT'OTPaHHUKH, UX | mMpaMujia; NOpaBUJIbHAs TPEyrojibHas NUpaMUIa U IpPaBWIbHBIN TETpa’ap; KyoO.
CBOICTBa IIpencraBieHyne 0 NpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’dAp, JOJAEKAdAp U UKOCAIP.
JIBu>keHHe B IMPOCTPAHCTBE.  ODJEMEHThl CUMMETPUM B IPAaBHIIBHBIX
MHOTOTpaHHUKAX
[IpakTrueckoe 3aHsATHE
Tema 7.8. Cummerpus B | IIpodeccnoHabHO OPHEHTHPOBAHHOE coAepKaHMe (CodepKaHue NPUKIATHOIO
npodeccum. Ceuenus | momy.Jist)
MHOT'OI'PAaHHUKOB CumMmerpust B HpHUpPOJE, AaApPXMUTEKType, TEXHUKE, B ObITy, B Mpodeccuu.
B npodeccroHanbHbIX | Mcronb30BaHWe JBIKCHUH B MPOCTPAHCTBE MPH PEIICHHH MPOPECCHOHATBHBIX
3a1a4ax 3ama4. Ceuenus mpusmsl U nupamuzbl. IlocTpoeHne cedyeHuii MHOTOrpaHHMKOB,
UCIIONIb3YS METOJ CJIeJIOB. BBINOJIHEHHE BBIHOCHBIX IUIOCKUX 4YepTexed u3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (UTYp (BH]I CBEpXY, COOKY, CHU3Y)
[IpakTueckue 3aHATHS
Tema 7.9. Coneprxanne y4eOHOT0 MaTeprana
Hununnp, ero | lunuaapuyeckas MOBEpXHOCTb, 00pa3yIOIIKe HINHIPUYECKONH OBEPXHOCTH, OCh
COCTaBJISIFOLIHE. Ceuenue | IUIMHIPUYCCKON MOBEPXHOCTH. [IMAMHIp: OCHOBaHMS W OOKOBAas TMOBEPXHOCTH,
LWIMHpa oOpasylomiass ¥ OCh; IUIONAAb OOKOBOW M TOJNHOM MoBepXHOCTU. M300paxkeHue
LWINHApA Ha IuiockocTH. Pa3épTka numunapa. CedeHus MUIMHIPA (TIOCKOCTHIO,
NapajuIeIbHOM MM NEPIEHAUKYIISIPHON OCH IIMJIMHIPA)
[IpakTrueckoe 3aHsTHE
Tema 7.10. Coneprxanne y4eOHOT0 MaTepuasia




Konyc, ero cocrapmustomue.
CeueHue KoHyca

Konnueckas moBepxHOCTb, 00pa3yroie KOHUYECKONH TOBEPXHOCTH, OCh U BEPILIMHA
KOHMYECKOH moBepxHOcTH. KoHyc: ocHOBaHMe UM BepliMHa, oOpasyromas U OCb;
1101131 OOKOBOI U IOJIHOM OBEPXHOCTH

[IpakTrueckue 3aHATHS

Tema 7.11.
VYceuennblii konyc. CeueHue
YCEYEHHOr0 KOHyca

Copep:xanue yueOHOro MaTepuana

Yceu€HHBII KOHYC: 00pa3yroliye W BBICOTA; OCHOBAHUSA M OOKOBasi MOBEPXHOCTD.
N3o00paxenne KkoHyca Ha TIUIOCKOCTH. Pa3BépTtka konyca. CedeHus KOHYyca
(IJIOCKOCTBIO, TapaJIeNbHOW OCHOBAaHHMIO, M IUIOCKOCTBIO, TMPOXOISIIEH dYepe3
BEPIIKHY)

[IpakTrueckoe 3aHsTHE

Tema 7.12.
[ap u chepa, UX ceycHUs

Coneprxkanne yueOHOro Marepuasia

Cdepa u map: ueHtp, paguyc, 1uaMeTp; IUIOHalb MOBEpXHOCTH chephl. B3anmuoe
pacrionio)keHue cdepbl W IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N3o6paxenue chepsl, mapa Ha miuockoctu. CedeHus mapa

[IpakTrueckoe 3aHsTHE

Tema 7.13.

Ilonatue o0 oOBeMe Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TEJ BpaIICHUS

Copep:xaHne yueOHOTO MaTepuana

[Tonsitue o0 o06béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. OO0bEM NUPaMUJBL,
PU3MBI IWIMHJPA, KoHyca. O0BEM 11apa U miomaib chepbl

[IpakTyeckue 3aHsATHS

Tema 7.14.
O0BeMBI u IUIOIA N
MOBEPXHOCTEH MOJOOHBIX TEIT

Coneprxanne yueOHOT0 MaTepuasia

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXTY IUIOIIAIMU TOBEPXHOCTEN
1 00BEMaMu MOAOOHBIX TeJ

[IpakTHueckoe 3aHsTHE

Tema 7.15. Conepxanue yueOHOro MaTepuasa

Komb6unanuu MHororpaHHuK, OMHCaHHbIN 0Koyio cepbl. Cdepa, BOMCaHHAS B MHOTOIPaHHUK
MHOTOTPAaHHMKOB M TEII | UM B TEJO BpalleHus.. MHOrorpaHHMK, BIMCAHHBIN B TEJI0 BpallleHUs

BpallleHus ITpakTHyeckue 3aHATUS

Tema 7.16. IMpodeccnoHanbHO OPUEHTHUPOBAHHOE COlepP:KaHUeE (COAep:KaHUue MPUKJIIATHOIO
KombOunanuu MOIYJIs1)

reoMeTpuyeckux  Ten  Ha | Mcnonb3oBaHne KOMOMHAIMI MHOTOTPaHHUKOB U TEJ BPALIICHUS HAa MPAKTHUKE
IpaKTUKE [IpakTUyeckue 3aHATUSL

Tema 7.17. Pemenune 3amau.

Coneprxanue yaeOHOTo MaTepuasa




MHOFOI‘p AHHUKH n TCJ1a

BpAaILCHUS

Bbluucienne  BenuuumH  (JUIMHA, yroj, o00beM, ILIOLIAJb
reOMETPHUECKUX (DUTYP, UCTIONB3YS H3YUEHHBIE ()OPMYJIIBI M METOIBI

MTOBEPXHOCTH)

KontposnbHas padota 9 o pazueny 7

Pa3nea 8. IlepBooOpa3Has pyHKuMH, ee IPUMEHEHHE 16
Tema 8.1. Copepxanne yaeOHOro MaTepuana 4
[TepBoobpaznas pyHKIUU [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
KoMOuHMpOBaHHOE 3aHATHE
Tema 8.2. [Tnomane | Coxeprkanue yueOHOro MaTepraia 6
KPUBOJIMHEHHON  Tpaneuuu. | IHTerpai, ero reoMeTpuieckuil U (pusnyeckuii cMpIcii. BeuuciieHue uHTerpaa mo
®opmyna Herotona — | popmyne HeroTona-JleiiOnuma
JleiiOHu1a [IpakTHyeckue 3aHATUSL
Tema 8.3. IIpodeccnona/ibHO OPHEHTHPOBAHHOE COAEPKAHME (COAepPKAHMeE NPUKJIIATHOIO 4
OnpeneneHHbIi UHTErpajl | MOAYJIs1)
B npodeccroHanbHON | PemieHne 3aa4 Ha MPUMEHEHNE UHTErpaja Jiyisl BBIYACICHHUS (PU3HMUYSCKUX BETUUUH
NeSITebHOCTH U )KU3HU U IIomaien
[IpakTyeckue 3aHsATHS
Tema 8.4. Pemenune 3amau | ConepxaHue yueOHOro MaTepuaia 2
Ha Haxoxzenue | [leppooOpa3Hasi u HHTErpa
epBOOOPa3HOI Kontponsnas padora 10 no pazneny 8
U € IpUMEHEHHE
Paznen 9. Teopusi BeposiTHOCTEl M CTATHCTHKA 34
Tema 9.1. CopepxaHre yaeOHOT0o MaTepuaa 2
[IpencraBnenue nanHbX | [IpencraBnenne JaHHBIX € THoMolblo  Tabiaun  u guarpamm.  CpenHee
U OIMcaTeNnbHas CTATUCTHKA | apudMeTHYecKoe, MeAWaHa, HauOoybllee W HaWMEHbIee 3HAYCHHUs, pa3Max,
JMCIIEPCHs], CTAHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB
KomOunupoBaHHoe 3aHATHE
Tema 9.2. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHUe (COep:KaHMe NPHKJIATHOIO 4
CocraBnenue TaOIUL] | MOIYJIsI)
U larpaMM Ha IpaKTHKe IlepBruyHas 06pabOTKa CTATUCTUYECKUX JaHHBIX. | paduueckoe UX MpercTaBIeHUE.
HaxoxaeHue cpeaHMX XapakTepUCTUK, HaOMoJaeMbIX JaHHbIX. I[IpumeHeHue
CTaTUCTHYECKUX METOIOB JJIs pelieHus Mpo(ecCHOHAIBHBIX 3a/1a4
IIpakTruecKkue 3aHATHs
Tewma 9.3. Coneprxanne y4eOHOT0 MaTepuasia 6

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07
K 2.2




Onepanuu  HajJ COOBITHIMH,
HaJ BEPOSITHOCTSIMHU.
YcnoBHast BEpOSITHOCTD

CrnydaifHple SKCHEPUMEHTHI (OIBITBI) M CIIy4ailHbIE COOBITHS. DJIEMEHTAapHBIC
coObITHs (UCXObI). BeposSTHOCTH cCirydallHOTO COOBITHS. BIHM30CTh YacTOTHI U
BEPOSITHOCTH COOBITHI. Clly4aifHbIe OTBITHI C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU

coObITUSIMH.  BeposTHOCTH  COOBITHII B ONBITaX C  PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMK ~ cOObITHAMU. Omnepanuu  Haj  COOBITHSAMHU:  IEepeceucHue,
Oo0BEIMHEHNE, TPOTHBOIIOJIIOKHBIE COOBITUA. Jlnarpammer Diinepa. Dopmyna

CIIOKEHUS BEpPOSTHOCTEH. YCIOBHAs BEPOSITHOCTb. YMHOXEHUE BEPOATHOCTEH.
Hepeso ciryyaiiHOro skciepuMenTa. @opmysa nojHou BeposTHocTu. HezaBucrumbie
COOBITHS

KoMOmHMpOBaHHOE 3aHATHE

Tema 9.4.
DneMeHTH KOMOMHATOPUKH

Copep:xanue yueOHOro MaTepuana

KomOunatopaoe mpaBuino ymHokeHus. IlepectanoBkn u ¢akropuan. Ywucno
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

[IpakTyeckue 3aHsATHS

Tema 9.5. IIpodeccnonanbHO OPUEHTHPOBAHHOE cOJepKaHue (coep:KaHMe NPHKJIATHOTO
BepositHOCTB MOIYJIs1)

B npodeccHoHaNnbHBIX | BeluncieHne BepOSATHOCTEH ¢ MCMOIb30BaHHEM (opmysl KomMOuHaTOpuku. OleHKa
3a/1auax BEPOSITHOCTH  COOBITMSL B NpOQecCHOHaNbHON  jesTenbHOCTH.  Pemenue
npoeccHoHaAbHBIX 33a]1a4 HAa BEPOSTHOCTH COOBITHS

[IpakTHueckue 3aHATHs
Tema 9.6. Copepxanne yaeOHOT0 MaTepuaa
Cepun  mocnenoBaTeNbHBIX | BuHapHBI ClydaiiHBI OMBIT (MCIBITAHKWE), yCleX W Heyaada. HeszaBucumbie
WCTTBITAaHUI ucnelTanua. Cepust He3aBUCHMBIX HCIBITAaHUW A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HcbITaHui bepHysm
KomOunnpoBanHoe 3aHsTHE
Tema 9.7. Coneprxkanne y4eOHOT0 MaTepuasia
Ciyyalinbie BenuuuHbl | CrydaiiHas BenuuuHa. Pacnipenenenue BeposTHocTel. JlnarpamMmma pacnpeeineHusl.

U pacrpeeIcHusl.
Maremarnueckoe OXXHUIaHUE
CIIy4yallHOH! BEJIUYMHBI

[Ipumepsr pacrmipenesieHnii, B TOM 4YHCIE, TEOMETPUYECKOE W OWHOMHUAIBHOE.
UucnoBble XapaKTEPUCTUKH CIy4YalHBIX BEIWYMH: MaTeMaTH4YeCKOe OKHIaHHE,
JUCTepCUsl U CTaHAapTHOE OTKJIOHeHue. [IpumMepsl mpUMeHeHHs MaTeMaTH4YeCKOro
OXUJaHus, B TOM 4YHUCJIC B 3aJadyax H3 HOBCCHHGBHOP'I )KU3HU. MaTteMaTniueckoe
OXHMJIaHWE OWHAPHOW CIydyallHOW BETWYMHBI. MaTeMaThdecKoe OKHIaHHE CYMMBI
CJIy‘-IElﬁHBIX Benu4uH. MaremMaTHueckoe OXHUIAHUC U JUCIICPCHUA TCOMCTPUUCCKOT'O
1 OMHOMUAJIBHOTO pacIpe/ieIeHHH




KombunnpoBanHoe 3anstue

Tema 9.8. Copepxanne yaeOHOro MaTepuana 4

3akoH  OompIIMX  yMcel | 3aKOH OOJBIIMX YHCEN W €ro pojb B Hayke, MPHPOJAE U olOmiecTBe. BriOOpOUHBIH

HenpepebiBaple  citydailinble | MeToa ucciiegoBaHui. [IpuMepbl HENMpepBIBHBIX CIy4alHbIX BeMMYMH. DYHKIUSA

BEJIMYMHBI (PacIpesieNieHts). | INIOTHOCTH paclpe/ielieHnsi. PaBHOMEpHOE paclpelelieHHe H ero CBOICTBa.

Hopmanesnoe pacnpenenenue | [loHsaTHe 0 HOpMaIbHOM pacrpeieIeHuu
ITpakTHyeckue 3aHATUS

Tema 9.9. Pemenue 3amau | Conepkanue yueOHOTo Marepualia 2

KOMOMHATOPHUKH, CTaTHCTHKH | DjeMeHThl KoMmOuHaTtopuku. CoObITHE, BEPOSTHOCTh COObITHS. ClOXKEHUE |

¥ TEOPUH BEPOSITHOCTEH YMHOXEHHUE BEPOSITHOCTEH
KonTponbnas padbora 11 no paszneny 9

Pa3nes 10. MaTemaTH4ecKUil NPAKTHKYM 10 OK 01, OK 02,

Tema 10.1. CopepxaHue yueOHOro Marepuaa 8 OK 03, OK 04,

Tpuronomerpust PanuanHas Mepa yria W ee CBsI3b C TPaaycHO#l Mepoil. TpHroHOMeTpUuecKue OK 05, OK 06,
¢bynknuu. [IpuMeHeHWe OCHOBHBIX  TPHUTOHOMETPHYECKMX  TOXIECTB IS OK 07
BBIUMCIICHUS 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OAHOM U3 HUX. IK 2.2.
Pemenne npuknaaaeix 3a1a4. [[puMeHeHne TPUTOHOMETPHH B MAIIMHOCTPOCHHH.
KomOuHupoBaHHOE 3aHATHE

Tema 10.2. Copep:xanne yueOHOTo MaTepuana 2

Pemenne 3aga4 | [IpuMeHeHne N3yYeHHBIX MaTeMaTHYECKUX (DAaKTOB K PEIICHHIO 3a/1a4

MaTeMaTH4ECKOTO KontponeHas pabota 12 no paszaeny 10

paKkTHKyMa [TpakTHyeckoe 3aHsTHE

CamocrosiTesbHas padora 20

IIpome:xkyTouHas arrecranus (JK3aMeH) 16

Bceero: 340




3. YCJOBMUS PEAJIN3AIINA OBIIEOBPA3OBATEJIBHOM IUCIUTIIUHBI
3.1. MaTepuajibHO-TeXHHYECKOE 0OOecnevyeHue

Kabuner maremaTtuku ocHauieH B coorsercTBuH ¢ [Ipunoxennem.3 OITOII-I1.
[Tomemenue kabuHeTa cOOTBETCTBYET TpeOoBaHUsIM CaHUTAPHO-IIHUIEMUOIOTUYECKUX TTPABHI
u HopMmaTuBoB (CanlluH 2.4.2 No 178—02): ocHaIIeHO THUMOBBIM OOOpPYJOBaHHWEM, B TOM YHCIIC
CHEeMAIM3UPOBAaHHON y4uyeOHOW MeOenblo U CpeacTBaMu OOydeHMs, HEOOXOAUMBIMH IS
BBITOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU O0YYArOIIUXCS.
O6opynoBanue yueOHOro kabunera «MaTreMaTuKny.
-KOMIUIEKT MeOeH Jis penojaBarers;
- KOMIUIEKT MeOeIl IO KOJMYECTBY OO0YyYaroluxcs;
- 0OCKa ayAUTOpHas,
-KOMILJIEKT YePTEKHBIX HUHCTPYMEHTOB;
- KOMIUIEKT y4eOHBIX TaOIuIL;
-KOMILJIEKT y4eOHBIX IJIAaKaTOB;
-KOMIUIEKT OPTPETOB YYCHBIX-MAaTEMaTHKOB,;
TexHuuyeckue cpeacTBa 00y4eHUs:
- IEPCOHAIBHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM;
-MYJIbTUMEIUA-TIPOCKTOP C 3KPAaHOM HACTEHHBIM.

3.2. UndopmanuonHoe odecreyeHne peaanu3aunu NporpaMmal

Jlnst peanu3aiyy mporpaMmmbl OMOIHMOTEUHBIA (POHT MMEET TCUaTHBIC W/HIIU AJICKTPOHHBIC
oOpa3oBaTelbHbIC W WH(POPMAIMOHHBIC PECYPCHl, PEKOMEHAYEMbIC IS HWCIOJIb30BaHUS B
00pa3oBaTebHOM IIpOIIeCCe:

OcHOBHBIC HCTOYHHMKH:

3.2.1. lleyaTHble M3AHUSA:

3.2.2. DyIeKTpOHHbIC U31aHUs (JIEKTPOHHBIE pecypchl):
1. AnreOpa u Hauana maTemaTudeckoro ananusa. 10-11 kmaccel. ba3zoBelil 1 yriyOaeHHBIN YPOBHHU.
VYyeOnuk : yuebnuk / III. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 13-e uzn., ctep. -
Mocksa : Ilpocsemenue, 2025. - 465 c. — ISBN 978-5-09-127034-1. - TekcT : 3JeKTPOHHBIH. -
URL:  https://znanium.ru/catalog/product/2220137.—  Pexum  jmoctyma: JUisi  aBTOPH3HP.
II0JIb30BaTENEN
2. 'eomerpust. 10-11 knaccel. ba3osblil u yriy0néunsiii yposau yueOnuk / JI. C. AtanacsH, B. ©.
byrysos, C. b. Kagomnes [u np.]. — 13-e u3a., crep. - Mocksa: I[Ipocsemenne, 2025. - 289 c. —
ISBN 978-5-09-127037-2. - Tekcr: AIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2220140. — Pexxum gocTyma: st aBTOPU3HP. MOJIb30BaTECH
3. bynumosuu, E. A. Maremaruka. BepostHocTs n cratucruka. 10 xmacc. ba3oBblii u
yrayOnéHHbI ypoBHH: yueOHoe nocodue / E. A. bynumosuu, B. A. bynbrues. - 4-e usna., crep. -
Mockaa: IIpocsemienue, 2026. - 225 c. - ISBN 978-5-09-128581-9. - TekcT : anexTponHsIii. - URL:
https://znanium.ru/catalog/product/2233286. — Pexxum mocTyma: a1t aBTOPHU3HP. MTOJIb30BATENCH
4. bynumoBuu, E. A. Marematuka. BepostHocTh u cratuctuka. 11 xmacc. ba3oBblii u
yrayOn€éHHbIi ypoBHH: yueOHoe nocodue / E. A. bynumosuy, B. A. Bynbiues. - 4-e uzna., crep. -
Mocksa: [Ipocemenue, 2026. - 145 c. - ISBN 978-5-09-128582-6. - Tekcr : anekrponnsiit. - URL:
https://znanium.ru/catalog/product/2233287. — Pexxum mocTyma: ajist aBTOPU3HP. MMOJIb30BaTECH
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JlonoTHUTEeIbHbIE UCTOYHUKH

3.2.3. IleuaTHble H3JAHHUA:

3.2.4. DyeKTpoHHbBIE U31aHUS (3JIEKTPOHHBbIE PecypcChl):
l.Maremaruka. AnreOpa W Hadajga MaTeMaTHYEeCKOro aHaiu3a. ba3oBbIi ypoBeHb. Y4eOHOE
nocobue st CIIO: yuebHoe mocobue ansi 0Opa3oBaTEIbHBIX OPraHU3AIUKN, PEeaTH3YIOLINX
oOpa3oBaTelibHbIe MPOTrpamMMbl cpeiHero npodeccuoHanbHoro oopazosanus / 1. A. Anmumos, M.
B. Tkauéra, }O. M. Konsirun [u ap.]. — 2-e u3n., crep. - Mocksa: [IpocBemenue, 2025. - 561 c. —
( Cepus «YueObuumk CIIO»). - ISBN 978-5-09-127030-3. - Tekct: saekrponnsii. - URL:
https://znanium.ru/catalog/product/2220393. — Pexxum ocTyrma: st aBTOPU3HP. MOJIb30BATEICH
2. Marematuka. ['eomerpus. ba3oBwiii ypoBeHb. Ydebnoe nocobue misa CIIO: yuebHoe mocobue
JUIsi  00pa3oBaTeNbHBIX OPTaHU3AlNN, PEATH3YIOIMUX 00pa30BaTEbHBIE MPOrPAMMBI CPEIHETO
npodeccuonanbHoro oopasosanus / JI. C. Atanacsu, B. ®@. byry3os, C. b. Kagomues [u np.]. — 2-¢
u3., crep. - Mocksa [Ipocsemienue, 2025. - 305 c. — ( Cepust «Yueonuk CIIO»). - ISBN 978-5-09-
127108-9. - Tekct: anekrponnbiit. - URL: https://znanium.ru/catalog/product/2220394. — Pexum
JOCTYTA: JIJIsl aBTOPHU3UP. TIOJIb30BaTENICH
3. Beiconkmii, . P. Maremaruka. BepostHocte u craructuka. 10—11 kmaccel. ba3zoBeiii u
yrryOonéHueiii ypoBHu: yueOHoe mocobue / WU. P. Boicoukmii, U. B. fmenko; mox pen. U. B.
Smenko. — 2-e usn., crep. - Mocksa: [Ipocsemenue, 2026. - 305 c. - ISBN 978-5-09-128580-2. -
Tekcr : anekrponnsii. - URL: https://znanium.ru/catalog/product/2233285. — Pexum pocryrma:
JUTSL aBTOPU3UP. TIOJIb30BaTENEH

4. KOHTPOJIb U OlleHKA Pe3y/JIbTATOB OCBOEHUsI 00111e00pPa30BaTeIbHOM AU CUHIITUHBI
KoHTpoJib ¥ oleHKa pe3yabTaTOB OCBOCHHUS 0OO0IIe00pa30BaTEIbHON  TUCIUILIMHBI
MaTeMaTHKa pacKpbIBaeTCs 4epe3 JUCHUIUIMHAPHBIC  Pe3ybTaThl, HANPaBJICHHBIE  HAa
dbopMupoBanue oO0MMX U MPO(HECCHOHATBFHBIX KOMIIETEHIIUHN M0 pa3fenaM U TeMaM COIepKaHHs

yueOHOro Marepuaina.

Oo6masi/npodeccuonabHast Pasznen/Tema Tun OLIEHOYHBIX
KOMIIeTeHIHsI MepONnpHUsITHS
OK 01. Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 IT-o/c, Texyuit KOHTPOIIB:

BriOupath criocoObl penieHust
3aj1a4 MpoeCCUOHANTBHON
JeATeLHOCTH IPUMEHHUTEIHEHO
K Pa3JIMYHBIM KOHTEKCTaM

1.5TII-o/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.13 I1-o/c, 2.14.
Temnr 3.1 - 3.4, 3.5 I1-0/c, 3.6.
Temnr 4.1, 4.2, 4.3 I1-o/c, 4.4.
Temsr 5.1-5.4, 5.5 I1-o0/c, 5.6 -5.9.
Tewmsl 6.1- 6.4, 6.5 IT-o/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Temnr 8.1, 8.2, 8.3 I1-o/c, 8.4.
Temnr 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 I1-0/c, 9.6 - 9.9.

P.10 IT-o/c

-YCTHBIH OIPOC;

- MaTEMaTUYECKUI TUKTAHT;
-MHUBUIyaJIbHAS
caMmoCTosTeNbHas pPadoTa;
-BBITIOJIHEHHE u 3aIuTa

MIPaKTHYECKUX padoT;

- TECTUPOBAHUE;
-BLINOJHEHUE KOHTPOJBHBIX
pabor;

MpoOBepKa  IMOATOTOBKH U

3alIUTHI TBOPYECKUX PadOT.
[IpomMexyTouHas aTTecTanus:

- BBINOJIHEHHE IK3aMEHAIIMOHHBIX
3aJaHUH.

OK 02.

Hcnonbs30BaTh COBpEMEHHBIE
CpeZCcTBa MOKMCKa, aHAIN3a

Y MHTepIpeTanny nHhopMaLu,
1 HH(GOPMAIMOHHBIE TEXHOIOTHH
JUTS BBITIOJTHEHHS 337144
podeCCHOHATEHOM
JIeSITeIbHOCTH

Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 IT-o/c,
1.511-0/c, 1.6, 1.7.

Temsr 2.1 -2.12, 2.13 IT-o/c, 2.14.
Temsr 3.1 - 3.4, 3.5 I1-o/c, 3.6.
Temer 4.1, 4.2, 4.3 I1-o/c, 4.4.
Temsr 5.1-5.4, 5.5 IT-o0/c, 5.6 -5.9.
Temnl 6.1- 6.4, 6.5 I1-o/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 T1-0/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3 I1-0/c, 8.4.

Texymuit KOHTPOJIb:
-YCTHBIH OIpOC;

- MATEMATUYCCKHUI JTUKTAHT;
-MHAWBUAYyaJIbHAS
caMoCTOsITeNbHasT paboTa,;
-BBIIOJIHEHHE u 3aluTa

MPaKTHIECKHUX padoT;

- TECTUPOBAHHE;
-BBITNIOJIHCHUE KOHTPOJIbHBIX
pabor;

NpoBepKa MOATOTOBKH H
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Tems1 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 II-0/c, 9.6 - 9.9.
P.10 IT-o/c

3aLIUTHI TBOPYECKUX PabOT.
IMpomerxyTouHast aTTecTaIys:

- BBITIOJIHEHHE 3K3aMEHALIHOHHBIX
3aJaHUH.

OK 03.

IInanupoBats

U Pealn30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOE

51 JIMYHOCTHOE pa3BUTHE,

MPEITPUHAMATEBCKYIO

JIESATEIIbHOCTh
B mpodeccrmoHanbHOW  cdepe,
UCIIOJIb30BaTh 3HaHUS

MO0 TpaBOBOM M (UHAHCOBOM
TPaMOTHOCTH B Pa3JIM4YHBIX
JKA3HEHHBIX CUTYaLUAX

Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 IT-o/c,
1.5 II-o0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.13 IT-o/c, 2.14.
Temnr 3.1 - 3.4, 3.5 I1-0/c, 3.6.
Temer 4.1, 4.2, 4.3 I1-o/c, 4.4.
Temsr 5.1-5.4, 5.5 I1-0/c, 5.6 -5.9.
Tewmsr 6.1- 6.4, 6.5 I1-0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 I1I-o0/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3 IT-o/c, 8.4.
Tewmsr 9.1, 9.2 T1-0/c, 9.3, 9.4,

9.5 II-0/c, 9.6 - 9.9.

P.10 IT-o/c

Texymuii KOHTPOIb:
-YCTHBIH OIIPOC;

- MaTeMaTU4ECKUI UKTaHT;
-MHIUBUYyaIbHAas
caMoCTOsITeNnbHast paborTa,;

-BBITNIOJIHCHUE u 3aIMTa
MIPaKTHYECKHUX padoT;
- TECTHPOBAHUE,;
-BBITNIOJIHCHUE KOHTPOJIBHBIX
pabor;

NPOBEpPKAa  IOJITOTOBKH U

3aIUTHI TBOPYECKUX PadOT.
[MpomerxyToUHast aTTeCTaIys:

- BBITIOJTHEHHE 3K3aMEHALHOHHBIX
3aJaHuil.

OK 04.
OddexTHBHO B3aNMOAEHCTBOBATH

Tema 1.1, 1.2 I1-o/c, 1.3, 1.4 I1-o/c,
1.511-0/c, 1.6, 1.7.
Tewmsr 2.1 -2.12, 2.13 IT-o/c, 2.14.

Texyuuii KOHTPOIb:
-YCTHBIH OIIpOC;
- MaTeMaTU4eCKUi TUKTaHT;

U pabotaTh B  KOJUIEKTHBE
Tewmsr 3.1 - 3.4, 3.5 IT-o/c, 3.6. e
1 komanae Tempr 4.1, 4.2, 4.3 Tl-o/c, 4.4. camocTosTe b as pagoTa;
Temst 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9. “BRITOIHEHHC . no sammma
Tems1 6.1- 6.4, 6.5 T1-0/c, 6.6 - 6.8, “ﬁ:ﬁ;}‘)‘z;‘;ﬁ;ga o
6.9 IT-o/c, 6.10. -BBIIIOJTHEHHE KOHTPOJIbHBIX
Temsr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, pabor;
7.16 IT-o/c, 7.17. MpoBEepKa  MOATOTOBKH W
Tempr 8.1, 8.2, 8.3 I1-0/c, 8.4. 3aIUTHI TBOPYECKUX PaboT.
Temb1 9.1, 9.2 TT-0/c, 9.3, 9.4, [IpoMesKyTOUHAs ATTECTALUS:
9.5 I1-o/ C, 9.6 -9.9. - BBIIIOJTHEHUE 3K3aMEHALIMOHHBIX
P.10 IT-o/c 3aJaHUH.
OK 05. Tema 1.1, 1.2 I1-o/¢c, 1.3, 1.4 I1-o/c, Texymmit KOHTPOIIB:
Ocyl1ecTBIsATh YCTHYIO u | 1.511-0/c, 1.6, 1.7. "yeTHbiii ompoc; '
MHCBMEHHYIO KOMMYHHKAIIHIO TeMmbr 2.} - 2.4112, 2.13 H/—O/C, 2.14. :g{j;;‘:;;:;:;‘::‘ AUKTAHT,
Ha  TOCYHapCTBCHHOM  A3BIKC Temet 3.1- 3.4, 3.5 l-ofc, 3.6. CaMOCTOsITeNIbHAs PaboTa;
Tembi 4.1, 4.2, 4.3 T-o/c, 4.4. pabota,
Poccuiickoi ®enepanuu Temur 5.1-5.4. 5.5 [T-0/c. 5.6 -5.9 -BBITIIOJTHEHNE u 3ammTa
¢ yuerom  ocobeHHOCTEl | Tewp 6.1- 6.4, 6.5 [1-0/C, 6.6 - 6.8, MPAKTIMECKUX PaGoT;
- TCCTUPOBAHUE,
COLIMAILHOIO M KyJIBTYpHOro | 6.9 IT-o/c, 6.10.
-BBIIIOJIHCHHUEC KOHTPOJIbHBIX
KOHTEKCTA Temnr 7.1- 7.7, 7.8 I1I-o0/c, 7.9 - 7.15, pabor;
7.16 IT-o/c, 7.17. MpoBEpKa  MOATOTOBKH W
Tewmpr 8.1, 8.2, 8.3 I-0/c, 8.4. 3IIUTHI TBOPYECKUX PabOT.
Temr1 9.1, 9.2 TI-0/c, 9.3, 9.4, IIpomexyTouHas aTTecTanus:
95 H'O/C, 96 - 99 - BBIIIOJTHCHUEC 3K3aMCHAILIMOHHBIX
P.10 IT-o/¢c 3a/laHui.
OK 06. Tema 1.1, 1.2 IT-o/¢c, 1.3, 1.4 IT-o/c, Texymmit KOHTPOIIB:
[IposiBasTh rpaxmancko- | 1.5 1-0/c, 1.6, 1.7. "yCTHBIT onpoc; _
MaTPHOTHUECKYTO nosummio, | 1EMBI 2.} - 2.41‘2, 2.13 H/—o/c, 2.14. Hif::{:;;l:j:::; JIKTaHT,
JIEMOHCTPHPOBATh ~ OCO3HAHHOE ?:ﬁi 431‘1 ) 43'2 ’ 43:';51_13 :;CC’ 4346' CAMOCTOSITENbHAS PabOTa;
TIOBEACHHE Tembr 5:1’-5.'4,’5.'5 H-o/C,’S.é '-5.9. “PRINOTHELHE v s
Ha  OCHOBC  TDAMIMOHHBIX | Tewmpr 6.1- 6.4, 6.5 I1-0/C, 6.6 - 6.8, paKTIrIecia: pabor;
o - TECTUPOBAHUE,
PpOCCHUCKUX IyxXoBHO- | 6.9 IT-o/c, 6.10.
-BBIIIOJIHCHHUEC KOHTPOJIbHBIX
HPaBCTBEHHBIX uennocreit, | Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, pador;
B TOM 4HCIE C  y4eTOM 7.16 IT-0/c, 7.17. IpoBepKa  TOATOTOBKH M

Tewmsr 8.1, 8.2, 8.3 IT-o/c, 8.4.




rapMOHHM3al
MC)KHaAIIMOHAJIbHBIX

U MCKPCIUTHO3HBIX OTHomeHHﬁ,
IIPUMCHSATH CTaHIapThl

AHTUKOPPYIIIIUOHHOI'O TOBECACHUA

Tems1 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 II-0/c, 9.6 - 9.9.
P.10 IT-o/c

3aLIUTHI TBOPYECKUX PabOT.
IMpomerxyTouHast aTTecTaIys:

- BBITIOJIHEHHE 3K3aMEHALIHOHHBIX
3aJaHUH.

OK 07.

ConeticTBOBaTH COXpaHEHUIO
OKpYKaroleu cpenpl,
pecypcocOepekeHUI0, TPUMEHSTh
3HAHUA

00 W3MCHEHUU KJIuMarTa,
TIPUHITATIBT OCePEKITNBOTO
MIPOU3BOJICTBA, 3¢ dexkTuBHO
JIEICTBOBATH

B qpe3BLIqaﬁHLIX CUTYyalUsIX

Tema 1.1, 1.2 I1-o/c, 1.3, 1.4 I1-o/c,
1.5 IT-0/c, 1.6, 1.7.

Tewmsr 2.1 -2.12, 2.13 IT-o/c, 2.14.
Temsr 3.1 - 3.4, 3.5 IT-0/c, 3.6.
Teme1 4.1, 4.2, 4.3 I1-o/c, 4.4.
Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temsl 6.1- 6.4, 6.5 I1-o/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15,

7.16 IT-o/c, 7.17.

Temsr 8.1, 8.2, 8.3 I1-o/c, 8.4.
Temsr 9.1, 9.2 T1-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.

P.10 IT-o/c

Texyuuii KOHTPOIb:
-YCTHBI! OIIPOC;

- MaTeMaTU4eCKUi JUKTaHT,
-MHIUBHAyaJIbHAs
caMoCTOsITeNnbHasT padorTa,;

-BBIIIOJIHEHHE H 3aImTa
MPaKTHYECKHUX padoT;

- TECTHPOBAHHE;

-BEINOJHEHUE KOHTPOJIBHBIX
pabor;

- TpoBepKa MOATOTOBKH U

3aIUTHI TBOPYECKHUX PalOoT.
[IpomexyTouHas arTecTanus:

- BBINIOJHEHUE YK3aMEHAIIMOHHBIX
3aJaHuil.

IK 1.5.
BBINONHATE pacyeTsl MapaMeTpoB
MEXaHHUYECKON 00paboTKu

HW3TOTOBJICHHS JeTajleh MallHuH, B

T.4. C TIIPUMCHCHHUEM CHUCTEM
ABTOMATU3UPOBAHHOI'O

IPOEKTHPOBAHUS

Tema 1.1, 1.2 I1-o/c, 1.3, 1.4 I1-o/c,
1.5 IT-o/c, 1.6, 1.7.

Temsr 2.1 -2.12, 2.13 IT-o/c, 2.14.
Temsr 3.1 - 3.4, 3.5 IT-0/c, 3.6.
Tewmsl 4.1, 4.2, 4.3 TT-o/c, 4.4.
Temsl 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9.
Temsr 6.1- 6.4, 6.5 T1-0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

Tewmsr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15,

7.16 IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3 IT-o/c, 8.4.
Temn1 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.

P.10 IT-o/¢c

Texyuuii KOHTPONb:
-YCTHBI OIIpOC;

- MaTeMaTUYeCKHUi JUKTaHT,
-MHIUBHYyaJIbHAS
caMoCTOsTeNbHas pPadoTa;

-BBIIIOJTHEHUE u 3ammra
MPaKTHYECKHUX padoT;

- TECTUPOBAHHE;

-BBITIOJIHCHUE KOHTPOJIBHBIX
pabor;

- pOBepKa  IOATOTOBKU |

3aIIUTHl TBOPYECKHUX PalOT.
[IpomexyTouHas arTecTanus:

- BBIIIOJIHEHHUE YK3aMEHAILMOHHbIX
3aJaHuil.




