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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJbHON JUCIHATIIMHBI «<MATEMATHUKA»

1.1. leab 1 MeCTO JUCUMILVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Lenp o6meoOpa3oBaTeNbHON AUCHUILUIMHBI «MareMaTnka»: (OPMHPOBAHUE LIEHTPATBHBIX
MaTeMaTHUYeCKUX MOHATUH (YKCII0, BeIMYMHA, TeOMEeTprUecKasi purypa, nepeMeHHas, BEpOsiTHOCTb,
¢yHkuus), oOecmeynBarOIIUX MPEEMCTBEHHOCTh M IMEPCHEKTUBHOCTh  MaTeMaTHYeCKOTO
oOpa3oBaHus 0OydarolIUXCs; MOJABEACHHE OOYy4YaloUIMXCid Ha JOCTYIHOM [JIsi HUX YPOBHE K
OCO3HAHHIO B3aMMOCBSA3M MaTEMATUKU U OKPYXKAIOIIEro MUpa, IOHUMaHUE MAaTEMATUKU KaK 4YacTH
o0mieil KyJnbTypbl YEIOBEUYECTBA; PAa3BUTHE HWHTEIJICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
0o0y4aroluxcsi, IO3HABAaTEIIbHON AaKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU
MBILUICHUS, HUHTEpeca K  M3yYEHUI0 MareMaThku; (opmupoBaHue  (QYHKIHOHAIBHON
MaTEMaTUYECKON TI'pPaMOTHOCTH: YMEHHUS paclo3HaBaTb MAaTEMaTHMUYECKHUE AaCIEKThl B PEAbHBIX
JKU3HEHHBIX CUTYalMsAX M MpPU U3YYCHHM JPYTHMX IJUCIHMIUIAH, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEW, (OPMYIHMPOBATh MX Ha S3bIKE MAaTEMaTHKH W CO3]aBaTh MaTeMaTUYECKHE
MOJIeJIM, TPHUMEHSTh OCBOCHHBIM MaTeMaTHMYeCKUW ammapaT JUisl pelIeHUusT MPaKTUKO-
OpUEHTUPOBAaHHBIX 3aJad, 3aJad NpOPECCHOHATBHONW JESATENIbHOCTH, WHTEPIPETUPOBATh U
OILICHUBATH MOJIYYECHHBIE PE3YJIbTATHI.

OOmeo0Opa3zoBarenbHas JUCHMIUIMHA «MaTemaTtuka» BKJIIOUYEHAa B  00s3aTENbHYIO 4acThb
0011eo0pa3oBaTeIbHOTONMKIA 00pa3oBaTenbHO nporpammeiB cootBeTcTBUU ¢ @I'OC CIIO mo
crenuanbHocTd 22.02.09 MeTamtyprus 4epHbIX METaNIOB

1.2. Ilnanupyembie pe3yabTAThl OCBOCHHS TUCHUTLIUHBI

Pe3yabTarbl 00yueHust

Kox u HaumeHoBaHMe
(popMupyeMbIX KOMIIETEH U

I_II/ICIII/IHJII/IHapHLIe

Oo6mmue (IIpeomemmuvie pezyromamoi:

0az086vlil yposeHv)

ITIP1. Brmagerp MeToJaMu JI0Ka3aTebCTB,
AITOPUTMAMM  DPEIIEHMS 3a/ay; YMEHHUe

Jluunocmuvie  pesyibmamul 6 uacmu
mpyoo8020 BOCRUMAHUL:

OK 01. Bsibupars cioco0Obl

pelIcHuA 3a1a4 - TOTOBHOCTb K TPyHdy, OCO3HaHHE (opMyHpOBaTh ONMPEAEICHNUs, aKCHOMBI H

HpO(l)GCCI/IOHaJ'II)HOI\/'I IIEHHOCTH MacTepCcTBa, prf[omoGne; TEOPEMBI, HPHUMEHATh HX, POBOJUTH
- TOTOBHOCTb K aKTHUBHOW JEATEIBHOCTH JIOKa3aTelbHbIC PAaCCYXICHHS B  XOJE

ACATCIIbHOCTH TEXHOJIOTHYECKOit u COLHAIBHON pelleHns 3a71a4;

MIPUMEHHUTETHHO HanpaBJIeHHOCTH, CTIOCOOHOCTB IIP2. VYmeTs omnepupoBaTh HNOHATUSIMU:
HMHULUNPOBATH, IIAHUPOBATH u CTENEeHb YHCIIa, JTorapuM 4ucia; yMeHHe

K Pa3JIMYHBIM KOHTCKCTaM CaMOCTOSITENLHO ~ BBIMNOJNHATH  TaKyio BBLINOJIHATh ~ BBHIYHMC/IEHHE 3HAYeHUH U
IeSITENILHOCTD; peobpa3oBaHHs BBIPIKEHHIT co
- WHTEpeC K Ppa3MHYHBIM  cdepam CTENeHsIMHI u norapumMamu,
npohecCHOHATHHOM e TeTbHOCTH/ npeoOpa3oBaHusl  JAPOOHO-pAlMOHATIBHBIX
- TOTOBHOCTb M  CIOCOOHOCTB K BBIPAKEHHI;
00pa3oBaHMIO TIP3.YMeTbonepupoBaTh MOHSATUSMHU:
U caMOOOpPA30BaHUIO HA MPOTSDKEHUM BCei palMOHAIIbHEIE, UppaLNOHATBHEIC,

JKH3HH
Memanpeomemnmvie pesyromamut
(o8nadenue YHUBEPCANbHLIMU  YYEOHBIMU
NO3HABAMELHIMU OCLICMEUSIM) U:

a) basosvle no2uteckue Oelcmeus.:

MOKa3aTesbHbIE, CTETIEHHBIE,
norapudmMuueckue, TPHTOHOMETPHIECKHE
ypaBHEHHS

U HEPABEHCTBA, UX CUCTEMBI;

IIPS.YMeTs  omepupoBaTh  MOHATHUSIMMU:

- CaMOCTOSTEIBHO thopMynHpoBaTh paumoHangbHas (OYHKIWS, IOKa3aTelbHas
u AKTyaJIM3UPOBaTh npodnemy, GbyHKIW, CTEIeHHAst yHKIHSA,
paccmarpuBathb norapudmMuyeckas bynkms,

€¢ BCECTOPOHHE;
- yCTaHaBJIMBaTh CYIIECTBEHHBIH HMPH3HAK
WIM ~ OCHOBAaHMS 11  CPaBHEHHS,
Kyaccuduranum

1 0000IIeHHS;

- OmpemetsTh  LENd  JeSTENbHOCTH,
3a7aBaTh MapaMeTpsl M KPUTEPHH HX
JOCTIDKEHHS;
- BBUSIBIISITH
IIPOTHUBOPEUHS

3aKOHOMCPHOCTH u

TPUTOHOMETpHYECKUE (YHKIUHU, 00paTHBIE
GyHKIMM; yMEHHE CTpPOUTh  TpaduKh
W3y4eHHbIX  (yHKOMH,  HCHONIB30BaTh
rpaduKM  TpH  U3YYCHHH  IIPOIECCOB
1 3aBHCHMOCTEH, TIPU PEIICHNH 3aja4 U3
IpYTuX ydeOHBIX HpPEeIMETOB U 3ajad W3
peanbHON JKU3HH; BHIPaXKaTh (HOpMyIaMu
3aBHCHMOCTH MEX]Ty BETNUMHAMHY;

IIP6.YMeTh pemath TEKCTOBBIC 3aJadud
Pa3HBIX THIOB (B TOM YHCJIC HA IPOIEHTHI,




B pacCMaTPUBAEMBIX SIBJICHUSX;

- BHOCHTb KOPPEKTHBEI B JESATEIHHOCTS,
OLIEHUBAaTh  COOTBETCTBHE  PE3yJbTaTOB
LeIsIM, OLIEHUBATh PHCKH IIOCIEICTBHI
JESTEIbHOCTU

- pa3BUBaTh KPEaTUBHOE  MbIIUICHUE
IIPH PEIICHUH KMU3HEHHBIX PO0IeM

6) 6azosbie uccne0o8amenbeKue
deticmeusi:

- BJIAJIETh HaBBIKAMHU yue6HO-
HCCIIE0BATEIbCKOM u TIPOEKTHOMN
NESATENbHOCTH, HABBIKAMH  Pa3peLICHHUs
npo0iem;

- CHOCOOHOCTh u TOTOBHOCTh
K CaMOCTOSITEJIbHOMY IOHCKY METOJI0B
peLIeHus MPaKTHYECKUX 3a/1a4,
MIPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHHMS

- BBIBIATH  HPUYHHHO-CJICJCTBCHHBIC
CBSI3H

U aKTyalu3UpoBaTh 3ajady, BbIIBHIATh
THIIOTE3y ~ €e  pCLICHHsA,  HaXOJHUTh
apryMeHTHl U1 JOKa3aTeIbCTBA CBOHMX
YTBEPXKACHUI, 3ajaBaTh IapaMeIpsl MU
KPUTEPUH PEIICHHUS;

- aHAIM3WPOBaTh IIOTy4YEHHBIE B XOJC
peIIeHUs 3aJa49l Pe3yIbTaThl, KPHTUIECKU
OLICHUBATD ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBATH U3MEHEHHUE
B HOBBIX YCIIOBHSIX;

pa3pabaTbiBaTh IUIAH PEILEHUS MPOOJIEMbI
c ydeToMm aHaIM3a HMMEIOLIHXCSI
MaTepHAIBHBIX

1 HEMaTepHaJIbHBIX PECYPCOB;

- yMeTb  IIepEeHOCUTh  3HaHUI B
MI03HABATEIbHYO
u MPAaKTHYECKYIO obnactu
JKU3HEIESATEIILHOCTH;

- YMETbh HHTETPHPOBATh 3HAHUS U3 PAa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIBUTaTh HOBBIE WJCH, IIpeIarath
OPHT'HHAIBHBIC IOAXObI U PEIICHHS

- craBUTh  NpoOJIeMbl M 3aJauH,

JIOITy CKaroIue CMocoOHOCTh HuX
HCIIOTH30BaHUS

B THO3HaBaTEILHOM H COIMAJIbHOM
MPaKTHKE

JONM M 4YacTH, Ha JIBI)KEHUE, pabory,
CTOHMMOCTb TOBAapOB H YCIyT, HAIOIW,
3a1a4M U3 00NACTH YNpPaBICHUS JIMYHBIMU
U CeMEHHbIMH (HHAHCAMH); COCTaBIATH
BEIP)XCHUS, yPAaBHEHNUS, HEPABCHCTBA H HX
CHCTEMBI 110 YCJIOBHIO 3a[ja4H, UCCIIEJ0BATh
[OJTy4yeHHOE  pellleHHe M OlleHUBAaTh
MIPaBJOIO0J0OHOCTb PE3yJILTATOB;
IIP9.YMeTbonepupoBaTh MOHATUSAMU:
TOYKa, MpsMasi, IIOCKOCTb, IIPOCTPAHCTBO,
IOBYTPaHHBIH  YTOJ,  CKpPEIIUBAIOIIHecs
psiMbIe, NapajleNIbHOCTh u
NEepIeHNKYIIPHOCT TIPSAMBIX u
IUIOCKOCTEH, yroll MEXAy NPSMBIMH, YOI
MEKTy NIPSMOI H IIJIOCKOCTBIO, YTOJI MEKILY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU 0
IUIOCKOCTH, PACCTOSHAE MEXIY HPSIMBIMHU,
PaccTOSHUE MEX[Y IUIOCKOCTSIMH; yMEHHE
HCIONB30BaTh ~ IPU  pelIeHHH  3ajad
H3y4YeHHBIE (akTbI u TEOpPEMBI
IUIAHUMETPUH; YMEHUE OLEHHBATh pa3Mephl
00BEKTOB OKPY KaIOLIEro MUPa;
IIP10.YMeTs omepupoBaTh HOHATUSIMHU:
MHOTOTPaHHHK, CEYEeHHE MHOTOIPaHHHKA,
Ky0, mapajienenurnes, npusMa, THpaMUza,
¢urypa H  THOBEPXHOCTh  BpAIlCHUS,
LUIMHIP, KOHYC, Imap, cdepa, CeucHUs

¢burypst BpAILCHHS, IUIOCKOCTb,
Kacaromasicst cepbl, IMINHAPA, KOHYyca,
IUIOIAab MIOBEPXHOCTU MMUPaMUJIBI,

[pH3MbI, KOHYCa, UWIMHAPA, IUIOLIA/b
chepbl, 00beM Kyba, HIPSIMOYTOJIEHOTO
napajuieyienunesa, IUPaMHUABL, TPH3MBL,
WWIMHAPA,  KOHyca,  IIapa;  yMeHHe

n300paxarh MHOT'OTPaHHHKHI "
MOBEPXHOCTH BpAIEHUs, UX CEUECHUS OT
pyKu, c HOMOLIBIO YepTeXKHBIX

MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB;
YMEHHE paclo3HaBaTb CHMMETPUIO B
[POCTPAaHCTBE;  yMEHHE  pacHo3HaBaTh
MIPaBHIILHEIE MHOTOTPaHHUKH;

ITP11.YMers  onepupoBaTh  IMOHATHAMMU:
IOBIDKEHHE B MPOCTPAHCTBE, MOAOOHBIE
¢Gurypsl B IIPOCTpPAaHCTBE; HCIIOJIBb30BaTh
OTHOUIEHHE IUIONAJeH TOBEPXHOCTEH M
00BEMOB MOJOOHBIX (DUTYp TPH pelIeHUH
3a/a4;

ITP12.YMeTh BBIYUCIATH I'€OMETPHUYECKUE
BEJIMYMHBI (IJIMHA, YroJ, IJIOIAab, 00beM,

IUIONafb  TOBEPXHOCTH), HCTIONB3YS
H3y4deHHBIe (OPMYIIBI X METO/BI;

TP13.YMmeTponepupoBath MOHSATUSMHU:
NPSIMOYTOJIBHAsL ~ CHCTEMa  KOOPJHHAT,

KOOP/MHATBI TOYKH, BEKTOP, KOOPIWHATHI
BEKTOpa, CKAIPHOE MPOM3BEICHHE, Yroll
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,

NMPOM3BEJICHHE  BEKTOpa  Ha  YHCIIO;
HaXOJIUTh

C  TOMOIIBIO  HM3YYEHHBIX  (OpMyIT
KOOPJIMHATHI CepeIMHbI oTpe3Ka,

paccTosHUE MEXIY JBYMSI TOUKAMH;
IIP14.Ymets  BbIOMpaTh  MOIXOSIIMI

H3y‘IeHHLIﬁ METOJ
JJIA pemeHusa 3agavu, pacriosHaBaTh
MaTeMaTUYCCKHE q)aKTBI

1 MaTeMaTHYECKUE MOJIENH B IPUPOJHBIX U
OOILIECTBEHHBIX SBJICHHAX, B HCKYCCTBE;
yMeHue TIPUBOJTHTh TIPUMEPHI
MaTeMaTUYECKHX OTKPHITHH poccuiickoil u
MHPOBOM MaTeMaTHYEeCKON HayKH

OK 02. Mcmonp30BaTh Jluunocmuvie  pezynbmamovl  YeHHOCHIU IIP4.YMmeTs  omepupoBaTh  HOHATUSIMH:
HAYYHO20 NO3HAHUA: GbyHKIms, HenpepbIBHAsI GbyHKIWS,

COBPCMCHHBIC cpeacrsa - cOopMHPOBAaHHOCTb ~ MHPOBO33PEHHS, HPOU3BOIHAS, epBOOOpa3Hasi,
OMCKA aHaJIM3a u COOTBETCTBYIOIIETO COBPEMEHHOMY OTIpe/IeNICHHBIH HHTETpa; yMeHHe
> YPOBHIO Pa3BHTHUs HAyKU M OOLIECTBEHHOMN HAXOJIHUTh MPOU3BOJHBIC AJIEMEHTAPHBIX
HMHTCPIIpCTAllUN NOPAaKTHKH, OCHOBAaHHOTO Ha JHajore GbyHKkimii, UCTIONB3Ys CIIPaBOYHEIC
I/IH(bOpMaI_[I/II/I, u KyJbTYp, CIIOCOOCTBYIONIETO OCO3HAHHIO MaTepHabl; HCCIIE/IOBATh
CBOET'0 MECTa B MOJIMKYJIBTYPHOM MHUPE; B MpOCTEHIIMX ClydasX OQyHKIMH Ha

I/IH(bOpMaI.II/IOHHBIC Memanpeomemubvie pe3yntomamot MOHOTOHHOCTh, HAXOJWTh HAWOONBIIHE H




TEXHOJIOTNU JJIA
BBITTOJHEHUS 3a1a4
npodeccnoHaTbLHOM
JEATeILHOCTH

(osnadenue  ynusepcanbHolMu  yueOHvIMU

NO3HABAMENbHLIMU 0eliCIBUSIMLU)
8) paboma c ungopmayue:
- BIAAeTh  HABBIKAMU  IIOJYYCHHs
nHbOpMALMM M3 MCTOYHHKOB Pa3HBIX
THIIOB, CaMOCTOSTENIbHO — OCYIIECTBIATH
MOMCK, aHAJM3, CHUCTEMATH3aLUI0 MU
MHTEPIPETALHI0 HHPOPMALNK PA3IHYHBIX
BUJIOB U (JOPM IIPE/ICTABICHHUS;
- co3jaBaTh TEKCThl B  PasiIMYHBIX
¢dopmatax ~ C  yd4eTOM  Ha3HAYCHHS
uHbOpMAaLMK M LENCBOH  ayAUTOpHH,
BBIOUpast ONTHMAJIBHYIO thopmy
[IPE/CTABIICHHUS ¥ BU3yaIIH3alliH;
- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTh nuHpopMaLHH, ee
COOTBETCTBHE [PaBOBBIM
U MOPaJIbHO-3THYECKUM HOpMaM;
- HCIOJIB30BATh
nH(POPMALOHHBIX
U KOMMYHMKAL[MOHHBIX TEXHOJOTHi B
peleHun KOTHUTUBHBIX,
KOMMYHHKATHBHBIX
u OpraHU3alMOHHBIX 3a1a4 c
coOuoieHueM TpeOOBaHUN 3IPrOHOMUKH,
TEXHHKH 6e30macHoCTH, TUTHEHBI,
pecypcocOepexenns, MPaBOBBIX u
STHYECKUX HOPM, HOPM HH(MOPMALMOHHOMN
6e30macHoCTH;
- BIAJETh HABBIKAMH pACIIO3HABAHUS M
3amuTel “HGOpMaLK, UHPOPMALIMOHHON
06e30MacHOCTH JIMIHOCTH

cpencraa

HaUMCHbIINE 3HAYCHUs (YHKLUUH; CTPOUTH
rpadUKi MHOTOWICHOB C HCIIONB30BAHHEM
anmapata  MaTeMaTHYECKOrO  aHaJN3a;
HPUMEHATh HPOU3BOJHYIO
[IPU PeIIeHHH 3a]a4 Ha ABIKCHHE; PellaTth
[PaKTUKO-OPHEHTUPOBAHHbIE 3a/a4d  Ha
HauOOJIbIINE ¥ HAMMEHBIINE 3HAYCHHUS, HA
HaXO’K/ICHHUE ITyTH, CKOPOCTU U yCKOPEHUS
IIP6.YMeTh peliate TEKCTOBbIE 3aJayl
Pa3HbIX THIOB (B TOM YHCJIC HA IPOLEHTHI,
JONM W 4YacTH, Ha [BIDKEHHE, padory,
CTOMMOCTb TOBapOB U YCIYr, HAJIOTH,
3a/la4M U3 00NACTH YNpPAaBICHUS JIMYHBIMU
U ceMeHHBIMH ()HHAHCAMH); COCTaBIATH
BBIPAXXCHHSI, YPABHEHHs, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3a/1a4H, HCCIIeJ0BaTh
[OTy4eHHOE  pelleHHe U  OIeHUBATh
PaBAONOJ00HOCTb PE3yIbTATOB,;
IIP7.YMeTbonepupoBaTh MOHATUSAMU:
cpenHee  apu(MeTHYECKOe,  MeJHaHa,
HauOoubllice ¥ HAaWMEHbIIEE 3HAYCHUS,
pasmax, JIACTIEPCHS, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMeHue
U3BIIEKATD, HHTEPIPETHPOBATh
uHpopMaLHIO, [PE/ICTAaBICHHYIO B
TablMIax, Ha JMarpaMmax, rpadukax,
OTPaXKAFOIILYFO CBO¥CTBa peabHBIX
IPOLIECCOB

W SIBIICHUH; NPE/CTaBIATh HH(POPMALUIO C
TIOMOIIBIO TaOIIHI]
U MarpaMM; MCCIIC0BaTh CTATHCTHYCCKHE
JaHHBIE, B TOM 4YHCJIC C HPHMEHEHHEM
rpa@UYecKuX METOJOB M JJIEKTPOHHBIX

CPEIICTB;

IIP14.YMerp  BbIOMpATh  HOAXOMSIIUI
HM3Y4YEeHHBIN MEeToJ
JUIi  pelIeHWs  3aJayM, paclo3HaBaTh
MaTeMaTHIeCKUe (akTb

1 MaTeMaTHYECKUE MOJIEIH B IPUPOJHBIX U
OOILECTBEHHBIX SIBICHUSIX, B HUCKYCCTBE;
yMeHHe MIPUBOJUTH TIPHIMEPHI
MaTeMaTUYECKUX OTKPBITHH poccuiickoil u
MHPOBOI MAaTeMaTHYECKON HAYKH

OK  03. IInanupoBaTh
u peann30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

W JIMYHOCTHOE pa3BHTHE,
IPEANPUHIMATENbCKYIO
JeSITeTbHOCTD

B npodeccuoHaIbHON
chepe, WCII0JTh30BATh
3HaHUS o MIPaBOBOM
1 (UHAHCOBOI IPaMOTHOCTH
B PAa3IMYHBIX JKU3HEHHBIX
CUTYyaIHIX

Juunocmuvie  pesymomamui(  OYX08HO-
HPABCMBEHH020 80CNUMAHUSL)

- cOpMHPOBAHHOCTH  HPABCTBEHHOTO
CO3HaHMSI, STUIECKOTO MOBE/ICHNS;

- CMOCOOHOCTh OLICHHBATH CHTYALHIO MU

NpHHUMATh OCO3HaHHbIE peleHus,
OpPHEHTHPYSICh Ha MOpabHO-
HPABCTBEHHbBIE HOPMBI U IIECHHOCTH;

- OCO3HaHME JIMYHOTO  BKJaJa B

MIOCTPOEHHE YCTOWINBOTO Oy IyILEro;

- OTBETCTBEHHOE OTHOLICHHE K CBOHM
poIMTENSM U (MIIH) IPYTHM YIEHaM CEMbH,
CO3JIaHHIO CEMBU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEH CeMEeNWHOH *HU3HU B
COOTBETCTBHH C TPAIUIMSIMU HapOJIOB
Poccun;

Memanpeomemmuvie pezynbmaniv
(osnadenue VHUBEPCATbHbIMU
pecyrAmugHbIMU OelicmeusmiL)

a) camoopeanusayusi:

- CaMOCTOSTENBHO OCYIIECTBIATh
[I03HABATENBHYIO e TENBHOCTD, BEISIBISTH
mpoOJeMbl, CTaBUTh W (OPMYIUPOBATH
CcOOCTBEHHBIE 3alaud B 00pa30BaTENbHOM
JEATENPHOCTH ¥ JKU3HEHHBIX CHUTYalWsIX;

CaMOCTOSTENBHO COCTaBJIATh I1aH
penreHns poOIEeMBI c y4eToM
HMEIOIUXCSI  PECypcoB,  COOCTBEHHBIX

BO3MOXKHOCTEH ¥ TPEAIOYTEHHUi; IaBaTh
OLICHKY HOBBIM CHTYALUsIM;
€1oco06CTBOBATH (hopMHpOBaHUIO u
MPOSIBICHUIO ~ LIMPOKOH  JpyOUIMH B
pasHbIX O00NAcTsAX 3HAHWM, I[TOCTOSHHO
MOBBIIATH CBOW  0Opa3oBaTeNbHBIl U
KyJIbTYPHBIH yPOBEHb;

0) CamMoKoOHmMpob:

IIP1. Bimagete MeTOJaMM JI0Ka3aTEIbCTB,
aNTOPUTMAMM  pEIIEHMs 3ajad; yMeHHe
(bopMyIHpOBaTh ONMpeseNeHNUs, aKCHOMBI H
TEOpPEMBI, TPHUMEHATh WHX, HPOBOINTH
JIOKa3aTelbHble  PACCYXKIEHHA B  XOJe
pelenus 3a1ad;

I1P4.YMeThOnIEpHpOBATH TOHATUSAMH:
bynknus, HernpepbIBHAS byHKIMS,
MPOM3BOIHAS, nepBoobpasHasi,
OIpe/IeNeHHbIN MHTETpa; yMeHne
HAaXOJNTh TPOM3BOJIHBIE 3IEMEHTAPHBIX
byHKuui, UCTIONB3YS CIIPaBOYHbIE
MaTepHalibl; HCCIEN0BaTh B MNPOCTEMIIHX
ciydasX (QYHKIMM Ha MOHOTOHHOCTB,
HAaXOJWTh HauOONbIINE ¥ HAaWMEHbIIHE
3Ha4eHUs (YHKIMH; CTpOuTh Tpaduxn
MHOTOYJIEHOB C HCIOJIb30BaHHEM ammapara
MaTeMaTUYECKOr0  aHaiu3a; MPHMEHATh
MIPOU3BOHYIO

TIPH PEIeHNH 3a/1a4 Ha JIBIKCHUE; PelIaTh
MPAKTUKO-OPHEHTHPOBAHHBIE 3a/a4d  Ha
HanboJbIINe ¥ HaMMEHBIINE 3HAUCHNMS, Ha
HaXO0XJIEHHE IyTH, CKOPOCTH U YCKOPEHUSI
IIPS.YMeThonepupoBaTh TIOHATUSAMHU:
panmoHanbHas (yHKIMSA, MOKa3aTenbHas
GbyHKIMA, CTENeHHast dyHKIHA,
norapudmMuyeckas bynkms,
TPUTOHOMETPHYECKHE (YHKIMH, 0OpaTHBIE
GyHKIMM; yMEHHE CTpPOUTh  TpaduKh
M3YYEHHBIX  (yHKIMH,  WCTONB30BaTh
rpadpukd  TpH  W3YyYEHUH  MPOIIECCOB
W 3aBHCHMOCTEH, TIpU PElIeHHH 3ajad M3
JpYTHX Y4YeOHBIX MPEAMETOB M 3ajad U3
pealbHOW KM3HM; BBIpaXKaTh (HOpMyIaMu
3aBHCHMOCTH MEX]Ty BEJITNUMHAMHY;

IIP6. VYwMerbpemiaTh TEKCTOBBIC 3aJayl




HCIONB30BaTh HPHEMBI peIICKCUH UL
OIICHKM CUTyallUH, BbIOOpAa BEPHOTO
peLIeHus;

- YMETb OLICHUBATH PUCKU U CBOEBPEMEHHO
MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

8) IMOYUOHATILHBIL UHmMeeKm,
MpeArnoaralnuii chopMHUPOBAHHOCTS:
BHYTPEHHEl MOTHBAllMH, BKJIIOYAOIICH
CTpEMJICHHE K OCTIDKCHHIO LI U
ycmexy, ONTHMH3M, HHHLIHATHBHOCTS,
yMEHHE JCHCTBOBaTh, HMCXOIS M3 CBOUX
BO3MOKHOCTEHH;

- OMIAaTHH, BKIIOYAIOIIEH CIOCOOHOCTH
MOHUMATh  OMOIMOHAILHOE  COCTOSHHE

JPYTHX, YYUTHIBATH ero npu
OCYILLECTBICHUN KOMMYHHUKALHH,
CIIOCOOHOCTB K COYYBCTBHIO u
COMEPEeKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKIIIOYAIOIIUX
CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS C
JPYTHMU JIIOJIbMH, 3a00TUTBCS, TIPOSBIATH
HHTEpPEC U pasperaTs KOH(IUKTHI

Pa3HbIX THIOB (B TOM YHCJIC Ha TPOLEHTHI,
JONM W 4YacTH, Ha [BIDKEHHE, padory,
CTOMMOCTh TOBapOB M YCIYr, HAJIOTH,
3a/la4M U3 00NACTH YNpPABICHUS JIMYHBIMU
U CceMeHHbIMH ()HHAHCAMH); COCTaBIATH
BBIPAXXCHHSI, YPABHEHHs, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3a/la4H, HCCIIeJ0BaTh
[OJTy4eHHOE  pelleHHe U  OIeHUBATh
PaBAONOJ00HOCTb PE3yIbTATOB,;

IP7. VYwmerbonepupoBaTb  IMOHATHAMHU:
cpenHee  apu(MeTHYECKOe,  MeJHaHa,
HauOoJlblllce ¥ HAaWMEHbIIECE 3HAYCHUS,
pasmax, JIACTIEPCHS, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMeHue
U3BIIEKATD, MHTEPIPETHPOBATh
nHpopMaLHIO, HPE/ICTaBICHHYIO B
TaNUIax, Ha JMarpaMmax, rpadukax,
OTPaXKAOLLYO cBoiicTBa peabHbIX
IPOLIECCOB M SBJICHUI; IPEACTaBIATH
MHPOpPMALIMIO C  TMOMOIIBIO  TaOJUIL
U JMarpaMM; MCCIIeJI0BaTh CTATHCTHYECKHE
JaHHbIE, B TOM WYHCIE C IPUMCHEHHEM
rpa@UUecKHX METOJOB H OJIEKTPOHHBIX

CPEJICTB;
IP8. VYwmerbonepupoBaTh  MOHATHAMHU:
CITy4aiHbIN OIIBIT

W CcioydaiiHOe COOBITHE, BEpOSTHOCTH
CIIy4aifHOrO COOBITHSI; YMEHHE BBIYMUCIATH

BEPOSITHOCTD c UCIIOJIb30BaHUEM
rpadugecKux METOJIOB; TIPUMEHSTD
GopMynBl  CIHOXKEHHS W YMHOXKCHHUS

BEPOSITHOCTeH, KOMOMHATOpHEIE (aKTHl U
(opMyIIBI TIpU pEIIeHUH 3aja4; OLEHHBATh
BEPOSITHOCTU peanbHbIX cOOBITHIA;
3HAKOMCTBO CO CIIyYaifHBIMH BEIHYHHAMI;
YMEHHE IPHBOAUTEH IPUMEPHI IPOSBICHUS
3aKOHA OOJIBIINX YUCE B IPUPOIHBIX

1 OOIECTBEHHBIX SIBJICHUSX;

TIP14.YMeThBBIONpATH 10 IX O TSI
H3yYCHHBIH METOJI,
JUIS  pelleHus — 3ajadd, paclo3HaBaTh
MaTeMaTHIeCKUe (akTb

U MaTeMaTH4eCKUe MOJEIH B IPUPOIHBIX U
OOIIECTBEHHBIX SBIEHUSIX, B HCKYCCTBE;
yMeHHe MIPUBOJUTH TIpUMEpPBI
MaTeMaTU4YeCKUX OTKPBITHH POCCUICKON U
MHUPOBOM MaTeMaTH4ECKON HaAyKH

OK 04. OS¢ dexTuBHO
B3aHMOJICHCTBOBATh

U paboTaTh B KOJUIEKTHBE U
KOMaH/JIe

Jluunocmmuole pes3yiomambvlyeHHoCmu
HAY4YHO20 NO3HAHUA:

0OCO3HaHHE LIEHHOCTH Hay4YHOU
JeSTETLHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO u HCCIIEZIOBATENBCKY IO

JeSTeIbHOCTh HHAMBHIYaIbHO U B IPYIIIe

Memanpeomemuvie pesybmanvl
(osnadenue VHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU OeliCmEUsMiL)

6) cosMecmHas 0esimenrbHOCHb.

- MOHUMATh u HCIOJIB30BaTh
MIPEUMYIECTBA KOMaHJHOH u
MHINBUYaTbHOH paboTHI;

- NpHHUMATh e COBMECTHOM
NEATENEHOCTH, OpraHH30BEIBaTh n
KOODJIMHUPOBATh  JIEWCTBHA IO €€

JIOCTIDKEHHIO: COCTaBJIATh IUIAH JEHCTBUH,
pacnpenemsiTh poiId C y4eTOM MHEHHH
YYaCTHHKOB  00CYXKIaTh  pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATH W BBINOJHATH paboTy
B YCIOBHSX pEabHOTO, BHPTYaIHHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/CHCTBIS,

- OCYIIECTBIITh TIO3UTHBHOE
CTpaTernyeckoe MOBEACHNUE B Pa3IHYHBIX
CHTyalUsIX, MpOSBIATE TBOPYECTBO M
BOOOpaXKeHHe, OBITH HHHIIMATHBHBIM.
Memanpeomemnvie pesynbmanvl
(osnadenue VHUBEPCATbHbIMU
pecyIsAmugHbIMU OeliCmEUusML)

2) npunamue cebs u opyaux nooeii:

- OpPUHAMATh MOTHUBHI M ApTyMCHTBI

IIP1. Bnageth MeTOOAaMH 10Ka3aTeabCTB,
aIrOPUTMAMH  pEIIEHHUs 3a1ady; yMeHHe
(opMyITHpOBaTh OINpENENCHNUs, aKCHOMBI H
TEOPEMBI, INPHUMEHATh HX, IPOBOJUTH
JOKa3aTeNbHble PACCY’)KIEHHA B  XOne
peleHus 3aau;

IIP7.YMeTe  omepupoBaTh  HOHATUSIMH:
cpenHee  apudMeTHUeckoe,  MeIHaHa,
Hanbolblllee ¥ HAaWMEHbIIEe 3HAYCHUS,
pasmax, JIACTIEPCHS, CTaH/apTHOE
OTKJIOHEHHE 4YHUCIIOBOr0 Habopa; yMeHHe
M3BIIEKATH, MHTEPIPETHPOBATh
nH(pOpMAIHIO, TIPE/ICTABIICHHYIO B
TabnMuax, Ha JMarpaMmax, rpadukax,
OTPaXKAFOIILYFO cBoiicTBa peanbHBIX
IPOIIECCOB

U SIBIICHUH; TPEACTaBIATh HHOOPMALHUIO C
TTOMOIIIBFO TabmI
U JMarpaMM; MCCIIeJI0BaTh CTATHCTHIECKHE
JaHHBIE, B TOM WYHCJIE C IPHMEHEHHEM
rpaUuecKuX METOROB M SIEKTPOHHBIX

CPEJICTB;
TIP8.YMeThonepupoBaTh TIOHATUSAMHU:
ciTyqaiHbIi OIBIT

U ciydaiiHOE  COOBITHE, BEPOSTHOCTH
CIly4aiHOro COOBITHS; YMEHHE BBIYMCIATH

BEPOSTHOCTH c UCTIOJIb30BaHUEM
rpadugecKux METO/IOB; TIPUMEHSTD
GbopMyIBI  CIOXKEHHSI U YMHOXCHHS

BEPOATHOCTEH, KOMOMHATOpHBIE (AaKTHl M
(opMyIIBI TIPH PEIICHUH 3aJ1a4; OICHHBATh
BEPOSITHOCTH peabHBIX CoOBITHII;




IpYruX JOfel MpH aHalu3e pe3yJbTaToB
JESATENLHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYTUX
JIIOJIEH HA OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHHMATh MHD
C MO3ULUK JJPYTOT0 YeIOBEKa

3HAKOMCTBO CO CJ'Iy‘{aﬁHLIMPI BCIIMYHMHAMU,
YMEHUC TIPUBOOUTH IIPUMEPHI IPOSABICHUA
3aKOHa OOJIBIIKX YHCET B TIPUPOAHBIX
u 06]J.IGCTB€HH]>IX SABJICHUSX

T1P14.YMeTbBBIONpATH 10 IX O TSI
H3yYECHHBIH METOJ,
UL peuieHHs  3aJa4yd, Ppaclo3HABaTh
MaTeMaTH4YeCKue (akTb

1 MaTeMaTHYECKHUE MOJEIH B IPHUPOHBIX U
OOLIIECTBEHHBIX SBJICHHAX, B HCKYCCTBE;
yMeHue IIPUBOJTUTH TIPHIMEPHI
MaTEMaTUYECKUX OTKPBITHH POCCUICKONH U
MHPOBOI MAaTeMaTHYECKON HAYKH

OK 05. OcyuecTBasiTh
YCTHYIO ¥  TNHCbMEHHYIO
KOMMYHHUKAIUIO

Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®Denepanuu ¢
Y4EeTOM ocobeHHocTel
COLIMAJILHOTO

U KyJbTYPHOTO KOHTEKCTa

Jluunocmuvle pe3yibmamol
ICMeMU4ecK020 60CHUMAHUSL:

- OCTETHYECKOE OTHOIICHHE K MHpY,
BKJIFOYasl OICTETHKY ObITa, HAY4YHOTO H
TEXHUYECKOr0 TBOPYECTBA, CHOPTa, TPyAa
M OOIIECTBEHHBIX OTHOIICHUH;

- CHOCOOHOCTh BOCIIPUHHMMATH PAa3IHMYHbIC
BUJIBl HCKYCCTBA, TPAJULHUA ¥ TBOPYECTBO
CBOEro

" IPYTHX HapoJIoB, OIIyIIATh
9MOLMOHAIIBHOE BO3/ICHCTBUE HCKYCCTBA;

- yOeXOEHHOCTh B 3HAYMUMOCTH ISk
JINYHOCTH

1 O0ILIEeCTBA OTEYECTBEHHOIO U MHUPOBOTO

HCKYCCTBA,  JTHHYECKUX  KyJIBTYPHBIX
TpaJULI

¥ HAPOJHOTO TBOPYECTBA
Memanpeomemmuuie pe3yibmamsl
(osnadenue VHUBEPCATbHBIMU

KOMMYHUKAMUBHBIMU OelCMEUIMU)
a) oowenue:

- OCYIIECTBIATh
BO Bcex cepax >KU3HU;
- pacro3HaBaTh HeBepOalbHBIC CpeICTBa
oObmeHus, [IOHUMATh 3HaYCHHE
COLMANBHBIX 3HAKOB, pacro3HaBaTh
HPENOCBUIKM KOHGIMKTHBIX CHTyaluid U
CcMAr4aTh KOH(INKTEL;

- pa3BEepHYTO U JIOTHYHO M3JIaraTh CBOIO
TOYKY  3pEHHS C  HCIOJIb30BaHHEM
SI3BIKOBBIX CPEZICTB

KOMMYHHKalU

IIP1. Bnagerp MeTomaMu JIOKa3aTEIbCTB,
AIrOPUTMAMM  PEIIEHMs 3a/ay; YMEHHUe
(bopMyTHpOBaTh ONMpeeIeHUs], aKCUOMBI U
TEOpEeMBI, INPUMEHATh UX, IMPOBOJHUTH
JIOKa3aTeIbHbIE  PACCYXKIEHHS B  XOJe
peleHus 3aaay;

IIP6.YMeTbpeiaTh ~ TEKCTOBBIE  3aJadud
Pa3HbIX TUIOB (B TOM YMCJIE HA HPOLEHTHI,
JIOJM M 4YacTH, Ha JBWXEHHE, paboTy,
CTOMMOCTb TOBapOB M YCIYyT, HAJOTH,
3a7a4d U3 OOJACTH YNPABICHUS JHYHBIMH
U CceMeHHbIMU (DUHAHCAMM); COCTaBIISITh
BEIP)XCHUS, yPaBHEHNUS, HEPABCHCTBA H HX
CUCTEMBI 10 YCJIOBHIO 33J[a41, UCCIIEI0BATh
[OJy4€HHOE  pEIIeHWe U  OLIEHUBATh
MIPaBJOIIOJ0OHOCTE PE3yJILTATOB;
IIP8.YMeTbonepupoBaTh MOHATUSAMHU:
CIly4aiHbIit OIBIT
M ciydaiiHoe  cOOBITHE, BEPOSTHOCTD
CIIy4ailHOrO COOBITHSI; YMEHHE BBIYMUCIIATH

BEpPOSTHOCTh c UCIIONB30BaHHEM
rpadugecKux METOJIOB; TIPUMECHSTD
dopMynIBI  CIOXKEHUSI U yMHOXEHHS

BEPOSITHOCTEH, KOMOMHATOPHBIE (GaKThl U
(opMyIIBI TIPH PEIIEHUH 3a/1a4; OLEHHBATh
BEPOSITHOCTU peanbHbIX cOOBITHIA;
3HAKOMCTBO CO CIIy4aiHBIMH BEIUYHHAMHU;
YMEHHE IPHBOAUTEH IPUMEPHI IPOSBICHUS
3aKOHa OONBIIMX YHCEI B HPHPOIHBIX
U OOILIECTBEHHBIX SBICHUSX;

IIP14.YMerp  BbIOMpaTh  HOAXOMSIIUI
HU3Y4YeHHBIH METOJA AJs pelIeHHs 3a[adu,
pacnosHaBaThb  MaTeMaTHYeCKHe  (haKThI
W MaTeMaTHIECKHE MOJICIH B IIPUPOIHBIX U
OOIECTBEHHBIX SIBICHUSIX, B HUCKYCCTBE;
yMeHue MIPUBOIHUTD TIPUMEPHI
MaTeMaTUYECKHX OTKPHITHH POCCHIiCKOH M
MUPOBOM MaTeMaTHYECKON HayKH

OK 06. [IposBrsATH
IPaKJaHCKO-
MaTPUOTHYECKYIO TO3ULHIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEJICHUE
Ha  OCHOBE  POCCUHCKHX

AYXOBHO-HPAaBCTBCHHBIX
HCHHOCTCI\/’I, B TOM YHCIIC

C y4eToM TapMOHM3ALUU
MEXHAIIMOHAIbHBIX

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

Jluunocmuule pesynomamol

2padicOancKo20 BOCHUMAHU:

- MIPUHSTHE TPaIUIHOHHBIX
HAIMOHAJIbHBIX, 00IIIeYeTOBEYECKIX
TYMaHUCTHUECKUX M JIEMOKPATHUECKUX
LEHHOCTEH;

-aTPUOTUYECKOTO BOCIIUTAHUS:
LIEHHOCTHOE OTHOIIICHUE K
rOCYJapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY U TIPHUPOJHOMY HACIIE/IUIO,
naMsTHUKaM, TpaJuLusM Hapoaos Poccun,
JIOCTHXEHUsIM Poccun B Hayke, HCKYCCTBe,
CHOPTE, TEXHOJIOTUSIX U TPY/E;

Memanpeomemnvie pe3ynomanbl
(osnadenue VHUBEPCATbHbIMU
pezyAmuBHbIMU deticmeusim)
6) IMOYUOHATLHBIL uHmenieKm,
IPEIoIararoiuii cHOpPMUPOBAHHOCTS:

--CaMOCO3HaHHS, BKJIFOYAIOIIETO
CIOCOOHOCTB TIOHUMATb cBOC
IMOLIMOHABHOE  COCTOSIHME,  BHJETh
HANpaBICHUS  PasBUTHS  COOCTBEHHOM

SMOIMOHAIIBHON Cephl, ObITh YBEPEHHBIM
B cebe;

- CaMOperyJMpOBaHHUs, BKIJIIOYAIOLIETO
CaMOKOHTPOJIb, ~ yYMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 33 CBOE _ IIOBEJICHHME,

IIP1. Brnagerp MeTomaMu I0Ka3aTeabCTB,
ANTOPUTMAMH  pEIIeHHs 3a]ad; YMEHHE
(dopMyIHpoBaTh ONpeeTIeHus], aKCHOMBI U
TEOpEeMBbl, IpPUMEHATh UX, IMPOBOJHUTH
JOKa3aTeNbHBIE pAacCy)KICHHUI B  XOJIe
pelIeHus 3a71ay;

IIP6.YMeTh pemiath TEKCTOBBIE 3aJayud
Pa3HBIX THIOB (B TOM YHCIIE Ha IPOILCHTHI,
JONHM M 4YacTH, Ha JBIDKEHUe, padoTy,
CTOMMOCTb TOBapOB M YCIyT, HAJOTH,
3a7a4d U3 OOJACTH YIIPaBICHMS JNIHBIMU
U CceMEeHHbIMM (DUHAHCAMM); COCTaBIISITH
BBIP)KEHHS, yPaBHEHUS, HEPAaBEHCTBA H HX
CHCTEMBI 110 YCIIOBHIO 3a]ja4H, UCCIIEJOBATH
[OTy4eHHOE pelIeHHe ¢  OIeHUBATh
MIPaBJOIOJ00HOCTE PE3yIHTATOB;
IIP7.YMeThOnIEPUPOBATH TOHATHAMU:
cpemHee  apupMeTHUECKOe,  MeIHaHa,
HapOoJbIIee M HAaUMEHbIICEe 3HAYCHHS,
pa3Max, JIMCTICPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMeHue
H3BIIEKATD, UHTEPIIPETHPOBATH
nHdopManuo, NIPEICTABICHHY IO B
Tabnuuax, Ha JauarpamMmax, rpadukax,
OTPaXKAIOIIYIO CBOICTBA peanbHBIX
MPOLIECCOB W SIBJIICHUH; IPEICTaBIATH
vHGOpPMALMIO ¢ TIOMOIIBIO  TaOJHUIY




CIOCOOHOCTh a/lanTHPOBATLCA K
9MOLUOHAIBHBIM H3MEHEHUSM u
HPOSIBIAT THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

- BHYTPEHHEH MOTHUBALUM, BKIIIOYAIOILEH
CTpeMJICHHE K JOCTIDKEHHIO ILIeIH U
ycHexy, ONTHMH3M, HHHIHATUBHOCTS,
YMEHHE HAeHCTBOBATh, HCXOIS U3 CBOHX
BO3MOKHOCTEHH;

- DMIAaTHH, BKIIOYAIOIIEH CIOCOOHOCTH
MOHUMATh  HMOLMOHAIBHOE  COCTOSHHE

JPYTHX, yYUTHIBATH ero npu
OCYILLECTBICHUN KOMMYHHUKALHH,
CIIOCOOHOCTB K COYYBCTBHIO u
COMEePEeKUBAHUIO;

- COLUAJIBHBIX HAaBBIKOB, BKJIHOYarOLIUX
CITIOCOOHOCTH BBICTpanBaTb OTHOILICHUSA

W auarpaMm; MCCJI€I0BaTb CTATUCTUYCCKUC
JaHHBIC, B TOM 4YHCJIC C NPUMCHCHUEM
rpaqmqecxnx METOAOB U JJICKTPOHHBIX

CPEJCTB;
IIP8.YMeTs  omepHpoBaTh  MOHATUSIMHU:
CcilyyaiHbIit OIBIT

M ciydailHoe  coObITHE, BEPOSTHOCTD
CITy4aifHOrO COOBITHS; YMEHHE BEIYUCIATH
BEPOSTHOCTh c UCIOJIb30BaHUEM
rpapuuecKux METO/IOB; MPUMEHATH
GopMyIBI  CIOXKEHHSI U YMHOXCHHS
BEpPOSITHOCTEH, KOMOMHATOpPHBIE (GaKThl U
(opMyIIbI TIPH PEIICHUH 3aJ1a4; OLICHUBATh
BEPOSITHOCTH PpeabHBIX coOBITHIT;
3HAKOMCTBO CO CIIy4alHBIMH BEJIMYHHAMU;
YMEHHE TPUBOJUTH MPUMEPHI MPOSIBICHUSL
3aKOoHa OONBIIMX YHCEN B MPHPOIHBIX

C  OpYyrHMH  JIIOJbMH,  3a00THThCH, 1 OOIIECTBEHHBIX SBIICHUSX;
NposIBIIAAITE ~ MHTEpEC W paspeliaTsb I1P14.YMeTbBbIOMpATH MO IXOASLIMI
KOH(ITHKTHI M3YYCHHBIM METOZ JUISl PELICHHUs 3a1adH,
pacro3HaBaTh ~ MaTEMaTHYECKHE  (haKThI
U MaTeMaTHYECKHUE MOJEIH B IPHUPOHBIX U
OOIECTBEHHBIX SBIEHUSIX, B HCKYCCTBE;
yMeHHe HIPUBOJIUTD TIPUMEPBI
MaTEMaTHYECKUX OTKPBITHH POCCUICKOH M
MHUPOBOM MaTeMaTU4ECKON HAyKH
OK 07 COI[CI‘/'ICTBOBaTL Jluunocmuoie pe3yibmamsl IIP1. Brnagerp MeTomaMu J0Ka3aTeabCTB,
o 9KONIO2UHECKO20 60CNUMAHUSL: IrOpPUTMAMK  pELICHUS 3ajad; yMEHHE
COXPAaHCHHUIO OKpYKaromeu - aKTHBHOE  HENpHsATHE  JIEWCTBHUH, (opMyIHpoBaTh ONpeeTeHNs], aKCHOMBI U
cpenbl, MPHHOCSIINX BPEJ OKPYIKaIOIeH cpene; TEOpPEMBbl, HPUMEHATh HX, HPOBOIUTH
- yMeHHe HPOrHO3HPOBATh JIOKa3aTelbHbIE pAaCCYXICHHA B  XOJE
peCprOC6€pe>K€HI/HO, HEONIAronpHUATHBIE SKOJIOTUIECKUE pellenys 3a/au;
[PUMEHSTH 3HAHUS TOCIEACTBHS NpeANPUHUMAEMbIX I1P4.YMeTbonepupoBaTh MOHATUSAMHU:
JeiiCTBHIA, IPEIOTBPALLATh UX; GbyHKuY, HeIpepbIBHAS dyHKIM,
00 HM3MEHEHUHU KJInMara, - pacllMpeHWE ONbITA  JEATENBHOCTH NPOM3BOHAS, nepBooOpasHas,
[PUHIUIIBI 6epe)KHI/IBOFO 9KOJIOTMYECKO HAMPaBICHHOCTH; OIIpE/ICNICHHBIH HHTErpai; yMeHue
Memanpeomemmvie pesynibmamel HAaXOJUTh TPOM3BOJHBIC 3JIEMEHTAPHBIX
MMpoOu3BOACTBA, BQ)Q)GKTI/IBHO (061G0CHUE  YHUBEPCATLHBIMU  YUeOHbIMU yHKIMi, UCTIONB3Ys CIPaBOYHEIE
,[[eﬁCTBOBaTB B NO3HABAMENbHBIMU 0elICMEUSIMU) MaTepUallbl; MCCIEA0BATh B IMPOCTEHIIMX
o 6) basosvie uccne0o8amenveKue ciaydasix (YHKIMM Ha MOHOTOHHOCTb,
9pPC3BbIYaNHBIX CUTYaLUAX Oelicmeus: HaXO[UTh HauOONBIIME ¥ HAMMEHBIINE
- paspabaThiBaTh  IUIAH  PELICHHS 3Ha4YeHUs (YHKUMI; CcTpouTth rpaduxn
Ipo0IeMbI MHOTOYJICHOB C HCIIOJIB30BAHUEM armapaTa
c ydeToM aHam3a HMMEIOLIHXCSI MaTeMaTHYEeCKOr0  aHaJN3a; IPHUMEHATH
MaTepHalIbHBIX MPOM3BOJHYI0 MPH pELICHHHM 3aja4 Ha
1 HEMaTepPHabHBIX PECYPCOB; JIBIKCHHUE; pematb HPAKTHUKO-
- OCYIIECTBISATH  IleJICHANPaBJICHHBIN OpPHEHTHPOBAHHBIE 33/a4l Ha HAHOOJbIINE

MMOMCK TIEPEHOCa CPEACTB M  CrIocoOoB
eHCTBUS
B IIPO(eCCHOHANBHYIO CPENY;

- yMeTb  [EPEHOCHUTh  3HAHWS B
03HABATEIIbHY O
u [IPaKTHYECKYO obnactu
JKU3HEESATSILHOCTH;
Memanpeomemnvle pesynbmamol
(osnaodenue VHUBEPCATLHBIMU

KOMMYHUKAMUGHBIMU OeliCmEUsMiL)

6) cosmecmHas 0esamenrbHOCHb!

- IpeayIaraTb HOBBIE NPOEKTHI, OLEHUBATh
nueu

C TO3MLIMM HOBH3HBI, OPHTMHAIBHOCTH,
MPaKTUYECKOI 3HATNMOCTH;
Memanpeomemuvie pesybmanvl
(osnadenue VHUBEPCATbHbIMU
pecyaIsAmugHbIMU OeliCmeusmiL)

6) camokoHmpons:

- JaBaTh OLCHKY HOBBIM CHTYyaLUsM,
BHOCHTb KOPPEKTHBBI B JESATEIBHOCTS,
OLICHUBATh  COOTBETCTBHE  PE3yJBTATOB
LETIM

U HaMMEHBIINE 3HAYEHHA, HA HAXOXKICHHE
IyTH, CKOPOCTH U yCKOPEHHUS
IIPS.YMeThOnIEpUpOBaTH TOHATHAMH:
panmoHanbHas  (QyHKIMA, MOKa3aTenbHas
bynknus, CTeneHHas byHKIWS,
norapudmMuaecKas dyHKIHIS,
TPUTOHOMETPHYECKHE (YHKIUH, 0OpaTHEBIE
GbyHKIMM;  yMeHHMe CTPOUTh  rpadukH
M3YYeHHBIX  (DYHKIMH,  WCIOJNB30BaTh
rpadukd  TpPH  U3yYEHWH  MPOIIECCOB
U 3aBHCHMOCTEH, TIPH pEIIeHnH 3aj1ad U3
JpYTHX YYeOHBIX MPEAMETOB M 3amad U3
peanbHON JKM3HHM; BBIpaXaTh (GOpMyIamMu
3aBHCHMOCTH MEK]Ty BEJNYMHAMHY;
IIP6.YMeTs pemiath TEKCTOBBIE 3alaul
Pa3HBIX THIIOB (B TOM YHCIIE HA MPOIEHTEI,
JONM M 4YacTH, Ha JBIKEHHE, paboTy,
CTOMMOCTb TOBapOB M yCJIyT, HaJOTH,
3a/1a4M U3 0ONACTH YNpPaBICHUS JMYHBIMU
U CeMEHWHbIMM (DUHAHCAMM); COCTaBIISITH
BBIPA)KEHHsS], yPAaBHEHNUS, HEPABEHCTBA H HX
CHCTEMBI 110 YCJIOBHIO 3a]]a4H, UCCIIEJ0BATh
MONyYEHHOE  pelieHMe M OIEHUBATh
PaBAONOJ00HOCTh PE3yIbTATOB;

IIP14. VYwMerb BBHIOMPATH MOIXOSLIMI
M3YYEHHBIH METOJ JUIsi PelIeHHs 3aauH,
pacrio3HaBaTh ~ MaTeMaTHYECKHE  (aKThI
1 MaTeMaTHYECKUE MOJIENH B IPUPOJHBIX 1
OOILIECTBEHHBIX SBJICHHAX, B HCKYCCTBE;
yMeHue TIPHBOJIUTH TIPUMEPBI
MaTeMaTUYECKHX OTKPHITHH poccuiickoil u
MHPOBOM MaTeMaTHYECKON HayKH




IIK 1.2.

BEIMONHATE pacdeTsl mapamMeTpoB
TEXHOJIOTHYECKOTO npoiecca,
paboTHI o0opyoBaHHA,
XapaKTEePUCTUK HCXOJHOTO ChIPhS
U MPOJYKIMH TIPU TMPOU3BOACTBE
arioMepara 1 4yryHa

Jluunocmuvie
(mpy0oeozo 80CNUMAHUsL)
-TOTOBHOCTb K TpPYAy, OCO3HAHHE LEHHOCTH
MacTepcTBa, TPYI0JI00ue;

pesyrbmanvl

-TOTOBHOCTh K  aKTUBHOH  JeATEIHHOCTH
TEXHOJIOTHYECKOH u COIMAIIBHOMI
HAaIPaBJIEHHOCTH, C1ocoOHOCTh
HUHUIUHPOBATD, IUIaHUPOBATh u
CaMOCTOATEIIBHO BBINOJIHATD TaKyo
JIeATEIIBHOCTB;

-HHTEepeC K Pa3IMYHBIM chepam
HpoeCCHOHANBHON  IESITEIbHOCTH, yMEHHUE
cOBepLIaTh OCO3HAHHBIH BBIOOp Oymyuei

npodecCHll U peanu30BBIBATE COOCTBEHHBIE
JKW3HCHHBIC TIJIaHBI;
-TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO U
caMOO0pa30BaHUIO HAa MPOTSHKEHHH — BCed
JKU3HU;
Memanpeomemnuvie pezynbmamul (061a0eHue
VHUBEPCAbHLIMU YUeOHbIMU
NO3HABAMENLHBIMU OeliCIBUAMI.
a) bazosvle nocuieckue delicmeust)
- OIIPeIeTIATD 1IeNH ASSATeNBHOCTH, 3a1aBaTh
HapaMeTpbl U KPUTEPHUH UX JOCTHKCHUS
MemanpeomemHuvie pe3yibmamsl (081a0eHue
VHUBEPCATbHBIMU YHeOHbIMU
NO3HABAMENbHBIMU OCTICMBUAMIL:
6) bazosvle ucciedosamensbekie Oelcmaus)
- YMETh epEeHOCUTh 3HAHHS B TIO3HABATENIBHYIO
HIPAKTHIECKYIO 00JIaCTH KH3HEJEATEIILHOCTH
- YMETb HHTETPHPOBATh 3HAHHS U3 PA3HBIX
MPeAMETHBIX 00JacTel
Memanpeomemnvie pezyromamet (061a0eHue
VHUBEPCANbHBIMU PESYNAMUBHBIMU OCUCTBUAMU.
a)camoopaanuzayis)
- CAaMOCTOSITEJIBHO OCYIIECTBIISITh
[I03HABATEIBHYIO JICSTEIbHOCTD, BBISIBIIATH
pOOIIEMBL, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a]a4i B 00pa30BaTeIbHOM
JIeATEIHOCTHU ¥ )KM3HEHHBIX CUTYAIHsIX;
-CaMOCTOSITETIEHO COCTaBIIAT IUIAH PEICHHs
POGIEMBI C YIeTOM HMEIOIIHXCS PECypCoB,
COOCTBEHHBIX BO3BMOXKHOCTEH U MPEIOYTECHUH;
- 1aBaTh OLIEHKY HOBBIM CHTYAaIIHsIM.

IIP14. YMeTh BBIOUpATh HOAXOASIIMN
W3YYIeHHBIH METO] I pelIeHUs 3a1a4H,
pacro3HaBaTh MaTeMaTH4ecKie (QaKThl

1 MaTeMaTHYECKUE MOJIEIU B IPUPOAHBIX H
OOIECTBEHHBIX SBICHUSX, B ICKYCCTBE; YMETh
HPHBOHUTH IIPUMEPbI MATEMATHYECKUX
OTKPBITUI POCCUICKON 1 MUPOBOI
MaTeMaTHYeCKOil HayKu




I[IK 2.2. BpIMOAHATE pacyeTsl
HapaMeTpoB  TEXHOJOTUYECKOTO
nporiecca, paboTel 000pyI0BaHUS,
XapaKTEePUCTUK MCXOJHOTO CHIPBS
U TPOIYKIMU TPU TPOU3BOICTBE
(heppoCIIaBOB U CTATTH

Jluunocmuvie
(mpy0oeozo 80CNUMAHUsL)
-TOTOBHOCTb K TpPYAy, OCO3HAHHE LEHHOCTH
MacTepcTBa, TPYI0JI00ue;

pesyrbmanvl

-TOTOBHOCTh K  aKTUBHOH  JeATEIHHOCTH
TEXHOJIOTHYECKOH u COIMAIIBHOMI
HAaIPaBJIEHHOCTH, C1ocoOHOCTh
HUHUIUHPOBATD, IUIaHUPOBATh u
CaMOCTOATEIIBHO BBINOJIHATD TaKyo
JIeATEIIBHOCTB;

-HHTEepeC K Pa3IMYHBIM chepam
HpoeCCHOHANBHON  IESITEIbHOCTH, yMEHHUE
cOBepLIaTh OCO3HAHHBIH BBIOOp Oymyuei

npodecCHll U peanu30BBIBATE COOCTBEHHBIE
JKW3HCHHBIC TIJIaHBI;

-TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO U
caMOO0pa30BaHUIO HAa MPOTSHKEHHH — BCed
JKU3HU;

Memanpeomemnuvie pezynbmamul (061a0eHue

VHUBEPCATLHBIMU Y4eOHbIMU
NO3HABAMENbHBIMU OCUCHEUAMU.

a) bazosvle nocuieckue delicmeust)

- OIIPeIeTIATD 1IeNH ASSATeNBHOCTH, 3a1aBaTh
HapaMeTpbl U KPUTEPHUH UX JOCTHKCHUS
MemanpeomemHuvie pe3yibmamsl (061a0eHue

VHUBEPCATbHBIMU YHeOHbIMU
NO3HABAMENbHBIMU OCTICMBUAMIL:

6) bazosvle ucciedosamensbekie Oelcmaus)

- YMETh epEeHOCUTh 3HAHHS B TIO3HABATENIBHYIO
HIPAKTHIECKYIO 00JIaCTH KH3HEJEATEIILHOCTH
- YMETb HHTETPHPOBATh 3HAHHS U3 PA3HBIX
MPeAMETHBIX 00JacTel

Memanpeomemnvie pezyromamet (061a0eHue

YHU8EPCalbHblMU pecyIaAmueHblMu oelicmeusimu:

a)camoopeanusayust)

- CAMOCTOATEILHO OCYIIECTBIATh
M03HABATEIbHYIO ACSTEIbHOCTD, BBISBIITH
pOGJIEMBI, CTABUTH U (OPMYIHPOBATH
COOCTBEHHBIE 3a]a4i B 00pa30BaTeIbHOM
NeATETbHOCTH H )KH3HEHHBIX CUTYALHSX;
-CaMOCTOSITENIbHO COCTABIITh IUIAH DPEIIEHHS
MpoOJIEMBI ¢ YYETOM HMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NPEIIIOUTCHUM;
- IaBaTh OLEHKY HOBBIM CHTYAIIHsAM.

IIP14. YMeTh BBIOUpATh HOAXOASIIMN
W3YYIeHHBIH METO] I pelIeHUs 3a1a4H,
pacro3HaBaTh MaTeMaTH4ecKie (QaKThl

1 MaTeMaTHYECKUE MOJIEIU B IPUPOAHBIX H
OOIECTBEHHBIX SBICHUSX, B ICKYCCTBE; YMETh
HPHBOHUTH IIPUMEPbI MATEMATHYECKUX
OTKPBITUI POCCUICKON 1 MUPOBOI
MaTeMaTHYeCKOil HayKu

2. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

2.1. Tpy10eMKOCTH OCBOEHUS TUCUMUILIUHBI

HaumeHOBaHHE COCTABHLIX YacCTe
JUCHHUILTHHBI

O0nLeMm
B yacax

Br.u.B
¢popme npaxr.
NOATOTOBKH

VueOHbIE 3aHATHS

304

136

Jlexun

112

HpaKTI/I‘leCKI/IC 3aHATUA

192

136

coJiepKaHue

[IpodeccnonanbHO-OpHEHTHPOBAHHOE

B TOM YHCJIC:

CaMocTosTenbHas pa60Ta

20

[IpomexkyToUHas arrecranus 16

Bcero

340

136




2.2. Conep:xaHue QTUCUUILINHBI

Conep:xanue y4eOHOro Marepuaia (0CHOBHOe U PO ecCHOHAIBLHO

HaumeHnoBaHue pasaesio . O0bem | Dopmupyemble
OPHEHTHPOBAHHOE), IPAKTHYECKUE 3AHATHUS, IPUKJIATHON MOAYJIb
U TeM YacoB | KOMIIeTEHUHU
1 2 3 4
OcHoBHoOe coep:kaHne
Pa3znea 1. [loBTOpeHue Kypca MATeMATHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Coneprxanue yueOHOro MaTepuasa 2 OKO01, OK02,
Llens n 3amaun mareMaTuku | Llens W 3amauM MaTeMaTWKHU NPH OCBOCHHWH CIICIIMALHOCTH. ba3oBble 3HAHUS U OKO03, OK04,
npu OCBOCHHH | yMEHHS 110 MaTeMaTHKe B MPO(ECCHOHANILHON M B MOBCEJHEBHON IEATEIbLHOCTH. OKO05, OKO06,
CIIELUAJIBbHOCTH. MHOXeCTBO,  ONEpald  HaJ  MHOMKECTBAMH,IdarpaMmbl  Dilepa-Benna. OKO07
MHoxecTBa U JIOTHKA Hcnonb30BaHrne TEOPETUKO-MHOKECTBEHHOTO armapara A OMUCaHUS pPeallbHbIX K 1.2.
MPOIIECCOB U SIBJICHUI B IPO()ECCHOHATIBHOMN JICSTEILHOCTH, IPU PEIICHUH 33124 U3 IK 2.2.
JIPYTUX AUCUHUILIINH
KoMOnHMpOBaHHOE 3aHITHE
Tewma 1.2. Copepxanue yueOHOro MaTepuana 2
Yucna v BIYUCICHUS Harypanbnbie u nesnbie yncia. [Ipu3Haku Je1MMOCTH 1ENbIX Yncell. PanoHaibHbIE
yuciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOHM, MPOLEHTHI, OECKOHEUHbIE
MepuoAnYecKre Apoou. ApudMeTudeckre omnepaluy ¢ paruoOHAIBHBIMUA YHUCIIAMU,
peoOpa3oBaHus YUCIOBBIX BhIpakeHUH. JleicTBUTENbHBIE Yncia. PaninoHanbHbIe U
UppaluoHalibHbIe 4YMcha. ApUPMETHYEeCKHE ONepauuud ¢ JACUCTBUTEIbHBIMU
gyrcnamu. [IpuOnmkEHHbIE BEIUMCICHUS], TIPaBUIa OKPYTJICHHUS, IPUKUIKA U Ol[EHKa
pe3yJibTaTa BEIYMCIEHUN
[IpakTHueckoe 3aHATHE
Tewma 1.3. Coneprxkanne y4eOHOro MaTepuana 4
Toxnectsa u | ToxxaecTBa U TOXAECTBEHHBbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpPaBHEHHUS.
TOXIECTBEHHBIE HepaBeHnctBo, penieHue HepaBeHCTBA. Meton MHTepBanoB. Pemenue nensix u

npeoOpazoBaHus Y paBHEHHS,
HEPaBEHCTBA U UX CUCTEMBI

IpoOHO-pallMOHATBHBIX YpaBHEHUH M HepaBeHCTB. [IpuMeHeHue ypaBHEHMH W
HEPAaBEHCTB K PEIICHHUI0O MaTeMaTUYeCKUX 3a7ad U 3aJad W3 Pa3InyHbIX olnactei
HAyKHU U peaslbHOM kU3HU. CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPaBHEHUN U
HepaBeHCTB. CHCTEMBl JMHEHHBIX YpaBHEHMH. PemieHne npukiIagHbIX 3a1ad ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX YPaBHEHUMU

HpaKTI/ILICCKI/Ie 3aHATUA




Tema 1.4.

[lpouieHTHBIE  BBIYHUCIICHHS
B npodeccuoHaIbHBIX
3a1a4ax

IIpodeccuonaibHO OPUEHTHPOBAHHOE COAEP:KaHNeE (COlepPKaAHNe MPUKJIATHOTO
MO/1YJIfA)

[Tpumenenne qpoOei v MPOIIEHTOB I PEIICHUS MPUKIIAJIHBIX 33/1a4 U3 Pa3IMYHBIX
oTpacjeil 3HaHUH W peabHOW >KU3HHU. [IpuOMMKEHHBIC BBIYMCICHUS, IMpPaBHIIA
OKpYTJICHUS, MPHUKUIKA WM OIEHKA pe3yJbTaTa BBIUMCICHHNA. Pa3Hbie CrOcOObI
BBIYHCIICHUS MPOIEHTOB. [IporieHTHbIE BhIUKCICHHS B TPOPECCHOHATBHBIX 3a/1a4ax.
[IpuMeneHnue ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMaTUUYECKHUX 3a/1a4 U 3a/1a4
13 pa3ianyuHbIX 00JacTel HAYKU U peaIbHOM JKU3HU

[IpakTHyecKue 3aHsATHS

Tema 1.5.
IlocienoBaTenbHOCTH
U TIPOTPECCUH

Copepxanue yueOHOro MaTepuana

[TocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
MOCJICIOBATEIbHOCTH.  ApudMeTHueckass ¥ T'€OMETpPHYECKas  IPOTPECCHH.
beckoneuno yoObIBaromasi reomeTpuueckas mporpeccus. Cymma OECKOHEYHO
yOBIBafoIei TreoMeTpudeckoil mporpeccuu. DopMmyna CIOXKHBIX HPOIICHTOB.
Hcnonb30BaHWe TPOTPECCHH IS PEHICHHS] PEallbHBIX 3a7ad  MPUKIATHOTO
XapakTepa

HpaKTqucxoe 3aHATUC

Tema 1.6.
OyHKIMU 1 TpaduKu

Coneprxkanne y4eOHOro Matepuana

@Oynkuus, crnocodbl 3amanus (pynkuuu. ['paduk dynkinumu. B3aumHo oOpaTHbIE
¢ynknuu. OOnacTb ONpeleNeHWs W MHOXKECTBO 3HaueHWi ¢ynkunu. Hymu
¢yskuuu. ITpoMexxyTKH 3HaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE QYHKIIUU

[IpakTHyecKue 3aHsATHS

Tewma 1.7.
BxoHO KOHTPOJIb

Copep:xanne yueOHOTo MaTepuana

Boruncnenuss u mnpeoOpas3oBaHus. YpaBHEHHS U HepaBeHcTBa. [Iporpeccun.
OyHKIUY U TpapUKH

KonrtponsHas pabdora 1 mo pazueny 1




Pa3nes 2. Ctenenn u kopuu. CreneHHasi, NoKka3zaTejibHasi M Jiorapugmuyeckas QyHKIHSA

62

Tema 2.1. Coneprkanue y4eOHOro MaTepuasa 4
Apudmernueckuil KOpeHb n— | Apu)METHIECKUI KOPEHb HATYpajbHOW crereHu. JICHCTBHs ¢ apupMeTHUCCKUMU
0l cTeneHun KOpHSIMH N—OW CTENECHU
KomOuHupOBaHHOE 3aHATHE
Tema 2.2. Copepxanne yaeOHOro MaTepuana 4
Crenenu. Cranpapthas | CreneHp ¢ nenbiM mokasareneM. CranpmapTHas (opma 3amucu JeHCTBHTEIBHOTO
dopma 3amMcH | yucna. Vcnonb3oBanue noaxonsauieil Gopmbl 3aMCH JEHCTBUTENBHBIX YUCEN AJIs
JEHCTBUTENBHOTO Yncia pelleHns NPAaKTHUYECKUX 3aJad M NpeicTaBleHHMs JAaHHbIX. CreneHs ¢
panuoHanabHbIM Toka3atesneM. CBoiicTBa creneHu. [IpeoOpa3oBaHue BbIpakeHU,
COJIEPIKAIMX CTENEHH C PALIMOHAJIBHBIM I10KA3aTeIEM
KomOuHupoBaHHOE 3aHATHE
Tema 2.3. Coneprkanue y4eOHOro MaTepuania 2
Crenennast GyHKIUS CreneHHass (yHKUIMSI C HATypaJbHBIM W IIeTbIM TOKaszareneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOPHs N-0i CTENEHH
KomOuHupOoBaHHOE 3aHATHE
Tema 2.4. Conepxanue yueOHOro MaTepuasa 6
Hppanuonanensle ypaBHeHus | PerneHne uppalMoHabHBIX YPaBHEHUH W HEPABEHCTB
Y HEPAaBEHCTBA [IpakTuueckue 3aHsITHs
Tema 2.5. Conepxanue yueOHOro MaTepuasa 2
[IpumeHeHne CBOWCTB | Mcrionp30BaHNe CBOWCTB CTENEHHOW (YHKIWU TIpH pEIIeHUH YpaBHEHWHA U
CTENeHHON (YHKIUU HEPABEHCTB
KonTponbHast padota 2 no temam 2.1 - 2.4 paznena 2
Tema 2.6. Conepxanue yueOHOro MaTepuasa 4
[TokazarenbHas ¢Gynxuns, | TTokasarenbHas QyHKIWsI, €€ CBOWCTBA U IpaduK
ee CBOICTBA KoM0OuHMpoBaHHOE 3aHsATHE
Tema 2.7. Conepxanue yueOHOro MaTepuasa 8
[ToxazarenbHbIE YpaBHEHUS [TokazarenapHble YpaBHEHHUS] M HEPABEHCTBA
Y HEPAaBEHCTBA [IpakTueckue 3aHATHS
Tewma 2.8. Coneprxkanne y4eOHOro MaTeprana 2
[Ipumenenue CBOMCTB | Pemenue noka3aTelbHbIX YPaBHEHHH U MOKA3aTEIbHBIX HEPABEHCTB

MoKa3aTelbHON (QyHKIIUU

Konrponsnas padorta 3 mo Temam 2.6 - 2.7 paznena 2

OKO1, OK02,
OKO03, OK04,
OKO05,
OKO6,
OKO07




Tema 2.9. Copepxanne yueOHOr0 MaTepuaa 4
Jlorapudpm yucna. | Jlorapudwm uncna. JlecITUIHBINA U HATYPAJTbHBIN JIOrapu(PMBbI
JecaTnynblil KomOunupoBanHoe 3aHsTHe
U HAaTypaJIbHbIN J1OrapuQmbl
Tema 2.10. Copepxanne yueOHOT0 MaTepuaa 6
CgoiictBa JiorapudmMoB ITpeoOpaszoBanHue BeIpaKEHUH, COIEPKAIIUX JOTrapruhMbI
[IpakTHyecKue 3aHsATHS
Tema 2.11. Conepxanue yaeOHOro Marepuaa 4
Jlorapupmuueckas ¢ynxuus, | Jlorapudmudeckas QyHKIUs, €€ CBOWCTBA U rpaduK
ee cBoiicTBa KomOuHupoBaHHOE 3aHATHE
Tema 2.12. Copep:xanue yueOHOro MaTepuana 10
Jlorapugpmmdeckue Jlorapudmuueckie ypaBHEHHs 1 HEpaBEHCTBA
YPaBHEHMsI 1 HEpAaBEHCTBA TIpaKTHICCKNE SAHATI
Tema 2.13. IIpodeccnonanbHO OPUEHTHPOBAHHOE COlepP:KaHUe (COAep:KaHue MPUKJIIATHOIO 4
Jlorapu¢msl B mpupone U | MOAYJIsA)
TEXHUKE IIpumenenue norapuma. Hctopus pa3Butus marematuku. Jlorapudmuueckas
cnupainb B npupoze. Ee marematmueckue cBoiicTBa. Mcronb3oBaHue rpagukoB
GyHKUMR U1 MCClIeIOBAHUS TPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE BO3HUKAIOT IPU
pELIeHUH 3aJa4 U3 pa3INuHbIX o01acTel HAYKH M peasibHOM JKU3HU
[IpakTHyecKue 3aHsATHS
Tema 2.14. Conepxanue yueOHOro MaTepuasa 2
[Ipumenenue norapudmon Pemenue norapu@mMuueckux ypaBHEHUI U HEPABEHCTB
K PEIICHUIO 3a/1a4 KontpounbHas pabota 4 no Temam 2.9 - 2.12 pazaena 2
Paznen 3. [IpsiMble U JIOCKOCTH B NPOCTPAHCTBE 20
Tema 3.1. Conepxanue yueOHOro MaTepuasa 4 OKO01, OK02,
IToBropenne muanuMmerpun. | OcHOBHBIE (HUTYpBI, (GAaKTBl W TEOpeMbl IIaHUMETpuu. (OCHOBHBIE TOHSATHUS OKO03, OK04,
OCHOBHBIE MOHATHS | cTepeoMeTpur. Touka, MpsAMasi, IUIOCKOCTb, IIPOCTPaHCTBO. IloHsaTne 00 OKO05, OKO06,
CTEpeOMETPUH AKCHOMAaTHYECKOM IMOCTPOCHHH CTEPEOMETPUH: aKCHOMBI CTEPCOMETPHH U OKO07
CJIEJICTBHS U3 HUX IIK 1.2.
KoMOMHMPOBAHHOE 3aHSATHE [IK'2.2.
Tewma 3.2. Coneprxkanne y4eOHOr0 MaTeprana 6
[Ipsimble U TUIOCKOCTH B3aumHOE  pacrosnokeHMEe OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKaroIuecs,
B IIPOCTPAHCTBE. | MapajuleJibHble W cKpeluBarouuecsi mpsMble. [lapamienbHOCTh  OpsSIMBIX U




[TapamienbHOCT,  TPSMBIX, | INIOCKOCTEH B IPOCTPAHCTBE: MapajulesibHble MpsMble B  MPOCTPAHCTBE,
npsiMOi u IJIOCKOCTH, | MAPAJICIBHOCTh TPEX MPSIMBIX, MapauIeTbHOCTh MPSIMONW U IJIOCKOCTU. YTJIBI C
IJIOCKOCTEH COHANPABJICHHBIMU CTOPOHAMH, YIOJl MEXIY MNpSIMbIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MJIOCKOCTEH: MapaliiesbHble MIOCKOCTH, CBOMCTBA MapauieNbHbIX
miockocteil. TlpocTeiimue mpocTpaHCTBEHHBIE (UTYPBI HA TUIOCKOCTH: TETPadp,
Ky0, MmapaJijiesienumnes, IOCTPOSHUEe CeUeHU
[IpakTHyecKue 3aHsATHS
Tema 3.3. Coneprxkanue y4eOHOro MaTepuania
[lepnieH UKy IS PHOCTD [lepneHuKyASIPHOCTh MPSMOM W IUIOCKOCTH: TEPHNEHIUKYJSIPHBIC TMIPSMBIE B
IPSIMBIX MIPOCTPAHCTBE, MpsAMbIe TMapaielbHble M MEePHEHAMKYISPHBbIE K IUIOCKOCTH,
U TUIOCKOCTEH MPU3HAK TEPHEHANKYJSIPHOCTH TIPSIMOM W  IUIOCKOCTH, TeOopemMa O MpsSMOun
MEPIEeHIUKYISIPHOM III0OCKOCTH
KoMOnHMpOBaHHOE 3aHITHE
Tewma 3.4. Conepxanne yaeOHOro MaTepuaa
Yriel  MeXAy ~— NpsAMBIMH | YIJIBI B MPOCTPAHCTBE: YTOJ MEXKIY MPSAMON U IJIOCKOCTBIO, JIBYIPaHHBIA Yrodi,

" IJIOCKOCTIMH

JIMHEWHBIN YroJl ABYTpaHHOro yria. llepnenaukyiissp ¥ HaKJIOHHBIE: pacCTOSHUAE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTyphl HA
IJIOCKOCTh. IIepneHauKyIIpHOCTD IIOCKOCTEM: MPU3HAK MEPHEHIUKYISIPHOCTH
AByX mockocted. Teopema o TpéX NneprneHuKysapax

[IpakTHyecKue 3aHsATHS

Tema 3.5.
[IpsimMble U TUIOCKOCTH
B IIPAKTUYECKHX 3aJa4ax

IIpogdeccnonaibHO OPHEHTHPOBAHHOE COAEPKaAHHUE (COlepPKAHME MPUKJIATHOTO
MOLYJIs1)

PacnionoxeHne npsMbIX U IUIOCKOCTEH B OKpY>KarolleM MUpe (TIPHpoJIe, UICKYCCTBE,
apXUTEKType, TeXHUKe). PenieHue npakTuKo-OpueHTUPOBAHHBIX 3a7a4

HpaKTqucxoe 3aHATUC

Tewma 3.6.

OcHoBHbIE
IPOCTPAHCTBEHHBIE (PUTYPBI
Y X B3aMMOPAacIOI0KEHHE

Coaepkanre y4eOHOro MaTepHaia

B3anmHoe pacnonoxkeHue mpsIMbIX M IJIOCKOCTeW B mpocTpaHcTBe. [loctpoeHne
CEYEHUI

Kontponbnas pabota 5 o pazneny 3




Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE

16

Tema 4.1. Coneprxkanue yuyeOHOT0 MaTepurasia 4 OKO01, OKO02,

BekTopel B mpocTpaHCTBe. OKO03, OK04,

P —— BexkTop Ha miockoctu u B mpoctpaHcTBe. ClloKEeHHE U BBIMHTAHUE BEKTOPOB. OK05, OK06,
YMHOKeHUEe BeKTopa Ha uyucio. PaznoxkeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM OKO07
BEKTOpaM. vaaBI:IJIO napajuienenunena. Pemenue 3agad, cBA3aHHBIX C UMEHEHHEM K 1.2.
MIpaBWJI JCHCTBUI ¢ BEKTOpaMU K 2.2.
[IpakTrueckue 3aHATUS

Tema 4.2. Conepxanue yaeOHOro MaTepuaa 6

Koopaunatst B | [IpsmoyronpHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.

npocrpanctee. IIpocrenmme | [Ipocreiimme 3amaun B KOOpAMHATaX. YTON MeXay BekTopamu. CKalsipHOE

3a/1a4u MIPOU3BE/ICHNE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXIY MPSAMBIMH U IJIOCKOCTSMHU.

B KOOpJMHATax KoopanHaTHO-BEKTOPHBIN METO/1 TP PELICHUN T€OMETPUYECKUX 3a/1a4
[TpakTuueckue 3aHATHS

Tema 4.3. IMpodeccnonabHO OPUEHTHPOBAHHOE COAEP:KAHUE (COAepPKaHUe NPUKJIAJTHOIO 4

[TpakTHKO-OpHEHTUPOBAHHbBIE | MOAYJISA)

3aJaud  Ha KoopauHaTHOW | KoopnuHaTHas  TUIOCKOCTh.  BbIUMCIIEHWME  pacCTOSHWUN W IUlomaaed  Ha

IUIOCKOCTH KOOPJAMHATHOM IIOCKOCTH. KOoJIMUEeCTBEHHBIE PacyeThI
[IpakTHyecKkue 3aHsATHS

Tema 4.4. Conepxanue yueOHOro MaTepuasa 2

Pemenne 3a1a4 Ha | KoopMHATHO-BEKTOPHBIM METOJ NpPHU PEIICHUH I'eOMETPUYECKUX 3ajad. PemieHue

KOOpJUHATHI 3a/la4, CBSI3aHHBIX C TNPUMEHEHUWEM NpaBWJI JEMCTBHM C BeKTOpaMu. 3ajauu

U BEKTOPbI IUIAHUMETPUU M CTEPEOMETPUN U METOJIbI UX PEILICHUS
Kontponbnas padota 6 mo pazaeny 4

Pazgea S. OcHoBbl TpUroHomMerpuu. Tpuronomerpuyeckne GyHKuumn 40

Tewma 5.1. Coneprxkanne y4eOHOr0 MaTeprana 4 OKO01, OKO02,

OCHOBBI TPUTOHOMETPHU CHHyCc, KOCHMHYC M TAHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, OKO03, OK04,
ApKTAQHI'€HC  YWCJIOBOTO  apryMeHTa.  TpHTOHOMETpUYECKAss  OKPYKHOCTB, OKO05, OK06,
oIpeJielIeHue TPUTOHOMETPUUYECKUX (DYHKIIMN YHCIOBOIO apryMeHTa OKO07
KoMOMHMPOBAHHOE 3aHSATHE IIK 1.2.

Tema 5.2. Conepxanue yueOHOro MaTepuasa 6 HK2.2.

OcHoBHbIE [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHMUII. OcHoBHbIE

TPUTOHOMETPUUECKHE TPUTOHOMETPHUECKUE (POPMYIIBI

TOKJIECTBA [TpakTHyeckue 3aHATUS




Tema 5.3. Copepxanne yueOHOr0 MaTepuaa

[lepuonnyeckue  pynkumu. | dynkmus. [lepuoauyeckue GyHKiwKu. TpuUroHoMeTpudeckue (GyHKIHUH, HX
Tpuronomerpuueckue CBOWCTBA U TpapuKu

Gynkuum Komb6unupoBanHoe 3ansrue

Tema 5.4. Coneprkanue y4eOHOro MaTepuasia

IIpeobpazoBanue rpaduxoB | Cikatre U pacTsDKCHHE TPaUKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
TPUTOHOMETPUUECKUX [Ipeobpa3oBanue rpadMKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

GyHxuuit KoMOMHHPOBAHHOE 3aHATHE

Tema 5.5. IMpodeccnonabHO OPUEHTHPOBAHHOE COAEP:KAHUE (COAepPKaHUe NPUKJIAJTHOIO
Onucanue MO/1YJIfA)

[IPOU3BOJACTBEHHBIX Hcnonp30oBaHne CBOWCTB TPUTOHOMETPHUYECKMX (YHKIMA B TPOpECCHOHATBHBIX
IPOLECCOB ¢ IMOMOLIBIO | 3anavyax.Mcnons3oBanue rpadgukoB (QyHKUMNA OIS HCCIEIOBAaHUS IPOLIECCOB U

rpaduKoB PyHKITHIA

3aBHCUMOCTEH, KOTOpPHIE BO3HUKAIOT IMPH PEHICHWH 3aJad W3 JPYTHX y4eOHBIX
JUCLIMILIMH U pEaJIbHOM JKU3HU

[IpakTHyecKue 3aHsATHS

Tema 5.6. Conepxanue yueOHOro MaTepuasa

OObpatHbie ObpatHbie (yHkuuu. OOpaTHble TpUroHomerpudeckue QyHkiuu. Mx cBolicTBa u

TPUTOHOMETPUYECKUE rpaduKu

GyHKIMH KoMOMHUpOBaHHOE 3aHATHE

Tema 5.7. Coneprkanne ydeOHOro MaTepuana

Tpuronomerpuueckue PemreHne TpUroHOMETPUYECKUX YPABHEHHUM

ypaBHEHUS KomOuHupoBaHHOE 3aHATHE

Tewma 5.8. Coneprxkanue ydeOHOT0 MaTepurana

Tpuronomerpuueckune [Ipumepsl  TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocreimmx

HEPABCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIOJIB30BAHUEM CBOWCTB
byHKIMi
KomOuHupoBaHHOE 3aHATHE

Tema 5.9. Coneprxkanne y4eOHOT0 MaTepurana

Pemenune 3a1a4 | TpuroHoMeTpu4eCKre BbIPaXKECHMS], YPABHEHHSI M HEPABEHCTBA

TPUTOHOMETPHUHU KonTponpHas pabota 7 mo pasaeny 5




Pa3nea 6. IIpon3Bognas GpyHKIUM, ee IPHMEHEHUE

40

Tema 6.1. MonoronHocts | ConepikaHue y4eOHOro Matepuaia 2
byHKIUH. OkcrpeMyMsl | [IpoMeXyTKH MOHOTOHHOCTH (YHKIHH. MaKCHMyMbl U MHHHMYMBI ()yHKIIHH.
GyHKIHH. Touxu | HauGosnpliiee 1 HauMeHbIee 3HaueHHe QYHKIMH HA IPOMEKYTKE
IKCTpEMyMa KombunnpoBanHoe 3ansrue
Tema 6.2. [Tonsitue Coneprkanue yd4eOHOro MaTepuasia 6
o HenpepsiBHOCTU pyHkiuu | HenpepsiBable GyHKIMH. MeTOI HHTEPBAJIOB [UIsl PCLICHHS HCPABECHCTB
[TpakTuueckue 3aHsATHs
Tewma 6.3. Conepxanue yaeOHOro Marepuaa 4
[TpousBoaHas GyHKIIMN [IpousBonnas ¢yukuu. I[IpousBomHbie sneMeHTapHbIX (QyHKIMA. DopmyIibl
HAXO0X/ICHUs IPOU3BOJIHOM CYMMBI, IPOU3BEAECHHUS U YACTHOIO
KomOnHupoBaHHOE 3aHATHE
Tewma 6.4. Copepxanne yaeOHOro MaTepuaa 4
['eomeTpuyeckuit cMmbica | ['eomeTpudeckuil CMBICT MPOU3BOAHOM (QyHKIMH — YIIIOBOM Kod(hduImeHT
IIPOU3BOJHOU KacaTenbHOU K TpaduKky (QyHKIMH B TOYKE. YpaBHEHHE KacaTelIbHOH K Tpaduky
byHKIIUN
KoMOuHMpoBaHHOE 3aHSATHE
Tema 6.5. IIpodeccnonabHO OPHEHTHPOBAHHOE COAEPKaAHUE (COep:KaHNe NPHKJIATHOIO 2
Du3nyecKuit CMBICTT | MOAYJIsI)
MIPOU3BOJHOMN Ouznyeckuil (MeXaHMYECKHi{) CMBICT Mpou3BOAHON. [IpuMeHeHHe MpPON3BOAHOMN
B npodecCHOHANBHBIX | JUIs ONPEACICHHUS] CKOPOCTH IpoIlecca, 3aIaHHOT0 HopMyIioi Wi rpadukoM
3azaqgax [IpakTHueckoe 3aHATHE
Tema 6.6. Coneprxanue yueOHOro MaTepuasa 6
IIpumenenne npousBoaHOM | Bo3pactanne m yObiBaHWEe (YHKIMH, COOTBETCTBHE BO3pAcTaHUS W YOBIBaHUS
K HcciefoBaHuI0 (QyHKIMHA | pyHKIMK 3HAKY MpOM3BOAHOM. I[IpUMEHEHHE MPOM3BOMHON K HCCIIEIOBAHUIO
Ha MOHOTOHHOCTB 1 | GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI.
JKCTPEMYMBI [IpakTnueckue 3aHATHS
Tema 6.7. Conepxanue yueOHOro MaTepuasa 6
Uccnenosanue (QyHKuMi | Anmroput™m  uccienoBanus (QYHKIMHA W IIOCTPOEHUS €€ Tpaduka ¢ MOMOLIBIO

U TIOCTpOeHUE TpaduKoB

HpOI/IBBOIlHOﬁ. HOCTpOCHI/Ie Fpa(bI/IKOB MHOT'OYJICHOB C HCIIOJIb30BAHUCM alllapara
MATCMATHYCCKOI'O aHaJIn3a. I/ICTOpI/IH Pa3BUTHA MATCMATUYCCKOI'0 aHaJIn3a

HpaKTI/ILICCKI/IC 3aHATUA

OKO1, OK02,
OKO03, OK04,
OKO05, OKO6,
OKO07
IK 1.2.
[IK 2.2.




Tema 6.8.
HauOonbliiee v HauMeHbIIEE

Cojnepkanne yyeOHOro MaTepuaia

HaXO}K,I[eHI/IC HAuOOJIBIIEr0 M HAMMEHBIIEr0 3HAYECHUS (bYHKI_[I/II/I Ha OTpPE3KeE.

3HaueHuss  GyHKIMU  Ha | [IpuMeHeHHre MPOU3BOAHOMN /sl HAXOXKICHUS HAMIYYIIErO PELICHHS B IPUKIIAHBIX
oTpe3Ke 3ajjayax, JUIsl OINpEAETeHHUs CKOpPOCTH IIpolecca, 3aJaHHoro Qopmysoil wnmm
rpaduKoM
KomOnHupoBaHHoOe 3aHsTHE
Tema 6.9. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJAepPKaHUe (Colep:KaHNe NPHKJIATHOTO 6
HaxoxxaeHue onTUMaabHOrO | MOAYJISA)
pesyapTara ¢ nomolueio | [Ipuknagneie 3agaun, B TOM YWCIE COIHMAIBHO-DKOHOMHYECKOTO M (PU3UIECKOTO
IPOM3BOIHON B | XapakTepa, X pelleHue CPeACTBAMU MaTEMaTHUYECKOr0 aHaIn3a
INPAKTUYECKUX 3ajauax [TpakTHyeckue 3aHsATUS
Tema 6.10. Pemenne 3amau. | Conepikanue ydeOHOro Marepuania 2
[IpousBonHas bynkuuny, | TuddepennupoBanne  Qynkuumit. HccnemoBanue  (GYHKIHMHA € [TOMOIIBIO
ee MpUMEeHEeHHe npou3BoaHoi. Hanbosblee 1 HauMeHblIee 3HaueHus1 PYHKLUU
KontposbHas padoTa8 mno pazgeny 6
Pasznen 7. MHOTOrpaHHHMKH M TeJIa BpallleHUs 46
Tema 7.1. Coneprxanue yueOHOro MaTepuasa 2 OKO01, OK02,
MHororpaHHUKu [loHsiTHE MHOTOTpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBINYKJIbIE WU OKO03, OK04,
HEBBIIYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPaHHUKA OKO05, OKO06,
KoMOMHMPOBAHHOE 3aHSTHE OKO07
Tema 7.2. Copep:xanue yueOHOTO MaTepuana 2 IIK 1.2.
[Tpu3ma. ITpsamas | [Tpu3ma: n-yronpHas mpu3Ma; TpaHH M OCHOBAHHUS NPHU3MBIL; MpsiMasi ¥ HaKJIOHHAS HK2.2.
U TpaBUJIbHAS IPU3MBI npu3Mbl; OOKOBas M TMOJIHAS TOBEPXHOCTb MPU3MBL. DJIEMEHThl IPU3MBI.
[IpaBunbHas npusma
[IpakTHueckoe 3aHsATHE
Tema 7.3. Conepxanue yueOHOro MaTepuasa 2
[Tapannenenunen, Kyo [lapannenenunen, NpsSMOYTOJIbHBIN Mapaienenunes U ero cpoictBa. KyO.
Ceuenue ky0a, mapajiesnenumnesia
[IpakTHueckoe 3aHsATHE
Tema 7.4. Conepxanue yueOHOro MaTepuasa 2
[Mupamuna. IIpaBunbnas | [lupamMuga: n-yronpHas NMUpaMuAa, TPAaHH W OCHOBAaHHWE MUPAMUIBI; OOKOBas |
nupamma. Yceuennas | monHasi MOBEPXHOCTh MUPAMU/BL; MIPABUIbHAS U yCEUEHHAs MUPaMUAA. DJIEMEHTHI
nupamuja nupaMuibl. Berdrciienue 3JeMeHTOB MHOTOTPaHHHUKOB: p€0pa, AMArOHAIH, YIJIbI

HpaKTI/ILICCKOC 3aHATUC




Tema 7.5. Copepxanne yueOHOr0 MaTepuaa
bokoBas u nosHas | [Inomans OOKOBOW IMOBEPXHOCTH U TOJHOW IOBEPXHOCTH TMPSAMOM IPHU3MBI,
TIOBEPXHOCTH IIPU3MBL, | MJIOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOW MOBEPXHOCTH IPsIMON nipu3Mbl. [Lnomnians
UpaMUbl OOKOBOIl TMOBEPXHOCTH M TIOBEPXHOCTHU MPABWIBHON NHpaMUAbl, TEOpeMa O
iouia i OOKOBOM MOBEPXHOCTH YCEUEHHON MUPaMUJIbL
[IpakTHueckoe 3aHsATUE
Tewma 7.6. Copepxanne yaeOHOro MaTepuana
JIBYoKeHHEB  IPOCTpaHCTBE. | J[Bmkenne B  mpoctpancTtBe. CHMMETpUss B NPOCTPAHCTBE:  CHMMETpPHUS

CumMeTpHs B IPOCTPAHCTBE

OTHOCHUTCIBHO TOYKH, HpﬁMOfI, INIOCKOCTH. DJIEMEHTBI CUMMCTpPUU B IMUpaMUIaX,
MapaJlICJICIMIICAax

HpaKTI/IquKOC 3aHATUC

Tema 7.7. Conepxanue yaeOHOro MaTepuaa

[TpaBunbHbIE [TonsiTHe mNPaBUIBLHOIO MHOTOTPAaHHUKA; MpaBWIIbHAs MpHU3Ma U TpaBUIbHAS

MHOTOTpaHHUKH, UX | mMpaMujia; NpaBUJIbHAs TPEYrojbHAas NUPAMHUJA W IMPaBUWIBHBIA TETpa’ap; KyoO.

CBOMCTBa [IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAadJIp, AOJACKAdAP U UKOCAIIP.
JIBu>keHMEe B IMPOCTPAHCTBE.  ODJEMEHTbl  CUMMETPUUM B IPABHIBHBIX
MHOTOTPaHHUKAX
[IpakTrueckoe 3aHsATHE

Tema 7.8. Cummerpus B | [Ipo¢eccuoHAILHO OPHEHTHPOBAHHOE COJlep:KaHMe (coAepKaHue MPUKIATHOTO

npodeccuu.Ceuenus MOLYJis1)

MHOTOTPaHHUKOB Cummerpust B NpuUpofe, apXUTEKType,  TEXHUKE, B ObTy, B

B npo(ecCHOHANBHBIX | mpodeccun.licnonp3oBanne  JIBMKEHHH B IPOCTPAHCTBE MpPU  PEIICHUU

3a1a4ax npodeccnoHanbHbIX 3aaa4y. CeueHus: mpusMel U nupamusl. IloctpoeHue cedenumii
MHOTOTPaHHUKOB, HCIOJB3Yysl METOJ CJENOB. BBINONHEHHE BBIHOCHBIX IIOCKHX
4yepTeKel U3 pUCYHKOB MPOCTHIX 00BEMHBIX PUTYp (BUI CBEPXY, COOKY, CHU3Y)
[IpakTueckue 3aHsATHS

Tema 7.9. Coneprxkanne y4eOHOT0 MaTepurana

Hununap, ero | lunuaapuyeckas MOBEpXHOCTb, 00Pa3yIOIME IIHINHIPUYECKONW MOBEPXHOCTH, OCh

COCTaBJISIFOLIHE. Ceuenue | IUIMHIPUYECKON MOBEPXHOCTH. LIMAMHIp: OCHOBaHMS M OOKOBAas TMOBEPXHOCTH,

WIMHIpA oOpasyrolias M OoCh; IUIONAAb OOKOBOW W TOJHOM MoBepXHOCTU. M300paxkeHue

UMWIMHIpa Ha MiockocTH. PasBéprka nunuuapa. CeyeHus UUIMHIPA (IJIOCKOCTHIO,
napajiesIbHOM WM NepIEeHIUKYIIPHON OCH IMJIMHAPA)

[IpakTHueckoe 3aHsATHE




Tewma 7.10.
Konyc, ero cocrapmustommue.
CeueHue KoHyca

Cojnepkanne yyeOHOro MaTepuaia

Konnueckas moBepxHOCTb, 00pa3yrole KOHNYECKOH OBEPXHOCTH, OCh U BEPILIMHA
KOHMYECKOH moBepxHOcTH. KoHyc: ocHOBaHMe M BepliMHa, oOpasyromias U OCb;
IUI0Ia b OOKOBOI U IOJHOM OBEPXHOCTH

[IpakTHyecKkue 3aHsATHS

Tema 7.11.
VYceuennblii konyc. CeueHue
YCEYEHHOT0 KOHyca

Copepxanue yueOHOro MaTepuana

VYceu€HHBIM KOHYC: 00pa3ylolie U BBICOTA; OCHOBaHHUS M OOKOBas MOBEPXHOCTb.
N3o0paxkenne KoHyca Ha IUIOCKOCTH. Pa3BépTka koHyca. CedeHus KOHYyca
(TIOCKOCThIO, MAapaJuIeIbHOM OCHOBAaHHIO, M IIJIOCKOCTBIO, MPOXOASILEH uepe3
BEpIINHY)

HpaKTI/IquKOC 3aHATUC

Tema 7.12.
[ap u chepa, uX ceyeHUs

Cojnepkannie yu4eOHOro MaTepuaia

Cdepa u map: ueHTp, paguyc, 1MaMeTp; IIoaab NoBepXHOCTH cheprl. Bzanmuoe
pacrionio’)keHre cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N3o006paxenue cdepsl, mapa Ha miaockoctu. Ceyenus mapa

[IpakTHueckoe 3aHsATHE

Tema 7.13.

Ilonsatue o0 oOBeMe Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TEJ BpaIICHUS

Copep:xanne yueOHOTO MaTepHana

[Tonsitue o0 o6béMe. OcHOBHBIE cBoOWcTBa 00BEMOB Teil. OO0BEM NUpaMUIIBI,
PU3MBI IWIMHJPA, KoHyca. O0BEM 11apa u miomaab chepbl

HpaKTI/I‘leCKI/IC 3aHATUA

Tema 7.14.
O0BeMBI u IUIOIA AN
MOBEPXHOCTEH TOJOOHBIX TEI

Coneprxkanue ydeOHOT0 MaTepuana

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX/Ty IUIOIIAIIMU TOBEPXHOCTEN
1 00bEMaMu MOAOOHBIX TeJ

[IpakTHueckoe 3aHsATHE

Tema 7.15. Conepxanue yueOHOro MaTepuasa

Komb6unanmu MHororpaHHuK, ONMUCaHHBIM Okosno cdepbl. Cdepa, BOUCaHHAS B MHOTOIPaHHHUK
MHOTOTPAaHHMKOB M TEIN | WJIM B TeJIO BpalleHusi. MHOrorpaHHUK, BIMCAHHBIN B TE€JIO BpallleHUs

BpallleHus [IpakTHueckue 3aHATHS

Tema 7.16. IMpodeccnoHabHO OPUEHTHPOBAHHOE COEP:KaAHUE (COAepP:KaHUe PUKJIATHOIO
KomOunaruu MOYJ151)

reoMeTpuueckux  Ten  Ha | Mcnonb3oBaHue KOMOMHAIMI MHOTOTPaHHUKOB U TEJl BPALLEHUS HAa MPAKTUKE
IIPAKTHKE [IpakTnueckue 3aHATHS




Tema 7.17. Pemenue 3amau. | Conepkanue ydeOHOTO MaTepualia 2
Muororpanaukn u  Tena | Beruncnenne  BenuuuH - (UTMHA,  yrod, 00BEM, IUIOMIA[bh  [TOBEPXHOCTH)
BpALICHHUS TeOMETPHUECKUX (DUTYD, UCTIONB3Ysl H3yUCHHbIE (DOPMYJIIBI U METOIBI
KontposbHas padota 9o pazaeny 7
Pa3nea 8. IlepBooOpa3Has pyHKuMH, ee IPUMEHEHHE 16
Tema 8.1. Coneprxanue yueOHOro MaTepuasa 4 OKO1, OK02,
ITepBooOpazHas pyHKIMU IlepBooOpasnas. Tabmuia nepBooOpasHBIX OKO03, OK04,
KoMOMHMPOBAHHOE 3aHSATHE OKO05, OK06,
Tema 8.2. [Tnomane | Comepikanue yueOHOTO MaTepuaia 6 OK07
KPMBOJIMHEHHONW  Tpaneuuu. | IHTerpai, ero reoMeTpu4eckuii U pu3nuecKuii cMpICi. BbIunciienue uHTerpaia mno [IK 1.2,
®opmyna Herotona — | popmyne HeroTona-JleiiOnuma MK 2.2.
JleiiGHu1a [IpakTudeckue 3aHATHS
Tema 8.3. IMpodeccnonabHO OPUEHTHPOBAHHOE COAEP:KAHUE (COAepPKaHUe PUKJIAJTHOIO 4
OnpeneneHHbIi WHTETpaj | MOXYJIsl)
B npodeccuoHanbHOH | Pemenue 3aad Ha MPUMEHCHNE MHTETPaa Ul BEIYUCICHUS (DU3MUYECKUX BEITUYNH
NeSITebHOCTH U )KU3HU U TIomaaei
[IpakTHyecKkue 3aHsATHS
Tema 8.4. Pemenune 3amau | ConepxkaHue yueOHOro MaTepuaia 2
Ha Haxoxzenue | IleppooOpa3Hasi 1 HHTETpaI
nepBooOpazHoi Kontponbnas padotal0 no pazueny 8
U €€ IpUMEHEHHE
Pa3nes 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 34
Tema 9.1. Coneprxkanne y4eOHOro MaTepuana 2
[IpencraBienue naHHbelX | [IpencraBnenne JaHHBIX C  ToMomiplo  Tabnmm wu  guarpamm.  CpenHee
U omycare/ibHas CTaTUCTHKA | apupMeTHYeckoe, MeAMaHa, HauOosblllee M HauUMEHblee 3HA4YeHus, pasMax,
JMCTIEPCHsl, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
KomOunupoBaHHoe 3aHATHE
Tema 9.2. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (CoepKaHNe NPHKJIATHOIO 4
CocraBnenue TabJIUL | MOAYJIA)

" IuarpaMm Ha IIPAKTHUKE

[TepBuunas oOpaboTKa CTATHCTHYECKUX JaHHBIX. ['paduyeckoe ux MpencTaBICHHE.
HaxoxneHune cpemHHUX XapaKTepHCTHUK, HalOmogaeMblx naHHbIX.[IpumeHeHme
CTATUCTUYCCKUX METOJIOB JUIsI pelieHuUsI MPOPECCHOHAIBHBIX 3aa4

HpaKTI/ILICCKI/IC 3aHATUA




Tema 9.3.
Onepanuy Haja COOBITHSIMH,
Hazg BepOHTHOCTﬂMI/I.

YcnoBHas BEPOATHOCTDH

Cojnepkanne yyeOHOro MaTepuaia

CrnydaifHble SKCHEPUMEHTHI (OIBITBI) M CIIy4YailHbIe COOBITHS. JIEMEHTAapHBIC
coObITHS (UCXObI). BeposATHOCTH CIly4ailHOTO COOBITHS. bBiM30CTh YacTOTHI U
BEPOSTHOCTH COOBITHI. Cily4ailHbIe ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTaPHBIMU

coObITUSIMH. BeposTHOCTH  COOBITHI B ONBITaX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMK  COOBITHAMH.Omiepaliui HaJl ~ COOBITHUSAMHU:  TIEepecevdeHue,
0o0BEIMHEHNE, TPOTHBOIIOJIOKHBIE CcOObITUS. Jluarpammer Diinepa. Dopmyna

CIIOKEHHUS BEpPOSTHOCTEH. YCIOBHAs BEPOSTHOCTb. YMHOMXEHUE BEPOSTHOCTEH.
HepeBo cityyaliHOro skciepuMenTa. @opmyJia MoJHOW BeposiTHOCTU. HezaBucumbie
COOBITHS

KoMOnHMpOBaHHOE 3aHITHE

Tema 9.4.
DneMeHTHl KOMOMHATOPUKH

Copepxanue yueOHOro MaTepuana

KomOunatopaoe mpaBuino ymHoxeHus. IlepectanoBku u ¢akropuan. Ywucno
coueranuid. Tpeyronpauk [lackais. @opmyna bmHomMa HeroToHa

HpaKTI/IquKI/IC 3aHATUA

Tema 9.5. IMpodeccnonabHO OPUEHTHPOBAHHOE COAEP:KAHUE (COAepPKaHUe PUKJIAJTHOIO
BepostHOCTB MOIYJIs1)

B npodeccHoHaNnbHBIX | BhiuucieHne BepoOSITHOCTEH ¢ UCMOb30BaHHEeM (opmys KomMOuHaTopuku. OleHka
3a/1auax BEPOATHOCTH  COOBITHSI B MPOECCHOHANBHOW  JEeATENbHOCTH.  PemieHue
poheCCHOHANIBHBIX 33]1a4 Ha BEPOSITHOCTh COOBITHS

[IpakTHuecKkue 3aHATHs
Tewma 9.6. Coneprxkanne y4eOHOro MaTepuana
Cepun  mocnenoBaTeNbHBIX | BuHapHBI ClydaiiHBIN ONBIT (MCHIBITAHHWE), yCleX W Heydada. HeszaBucumbie
WCIIBITAaHUI ucnbiTanus. Cepus HE3aBUCHUMBIX HCHOBITaHUM 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HcnbITaHuN bepHysm
KomOuHMpoBaHHOE 3aHATHE
Tema 9.7. Coneprxkanne y4eOHOT0 MaTepurana
Cnyuaiinbie BennuuHbl | CrydaiiHas BenuurHa. Pacnipesnenenue BeposiTHocTel. JluarpaMma pacrnpeeneHusl.

U pacrpeieieHusl.
Marematuueckoe OXUJaHUE
CIIy4ailHON BEJTMYHHBI

[Ipumepsr pacrpenenesui, B TOM 4ucie, reoOMeTpUYECKOe 51
O6uHoMHaIbHOE. UHCIOBbIE XapaKTEePUCTUKH CIyYalHBIX BETUYMH: MaTeMaTHYECKOe
OKHMJIaHHWE, JHCIEpCHs W CTAHJAPTHOE OTKJIOHEeHHe. [Ipumepsl npuMeHEHUs
MaTeMaTUYECKOr0 OKMJIaHMs, B TOM YHCIE B 3aJadaX U3 IOBCEAHEBHOM XU3HM.
Matemaruueckoe OXHAaHWe OMHApHOW Ciy4ailHOM BeNWYMHBL. MareMaTuieckoe
O’KMJIAHHE CYMMBI CIy4alHbIX BEJIMYMH. MaTeMaTHYECKOE 0KUAAHUE U JUCIIEPCUS




re€OMETPHUECKOr0 U OMHOMUAIBHOTO paclpeieIeHul

KomMOuH1poBaHHOE 3aHATHE

Tema 9.8. Coneprkanue y4eOHOro MaTepuasia 4

3akoH ~ OonmbIIMX  uHcel | 3aKOH OOJBIIMX YHCEN U €ro pojib B HAyKe, MPHUPOJAE U 00mecTBe. BrIOOpOUHBIi

HenpepeiBHble  ciyualiHble | MeTOJ HccienoBaHui. [IpuMepbl HENpPephIBHBIX CIydalHBIX BelHuuH. DyHKIHS

BEJIMYMHBI (paclpeliesieHHs). | IUIOTHOCTH pacrpeelieHus. PaBHOMEpHOe pachpesielieHHe M ero CBOMCTBa.

Hopmanenoe pacnpenenenue | IloHatue o HOpMaIbHOM paclpeaeneHun
[IpakTHyecKue 3aHsATHS

Tema 9.9. Pemenme 3amau | ComepikaHue y4eOHOro Matepuasia 2

KOMOMHATOPHUKH, CTaTHCTHKH | DjeMeHThl KomOuHatopuku. CoObITHE, BEpOSTHOCTh COObITHS. CloXeHHe |

U TEOPHH BEPOSITHOCTEH YMHOXEHHUE BEpOSITHOCTEH
KonTponbHast padoral 1 o pazgeny 9

Pasznen 10. MatemaTu4ecknii NPAaKTUKYM 10 OKO01, OKO02,

Tema 10.1. Coneprkanue y4eOHOro MaTepuania 8 OKO03, OK04,

Tpuronomerpust Paguannas Mepa yriia W €€ CBS3b C TpajyCHOl Mepoil. TpuroHoMerpuueckue OKO05, OKO6,
¢bynkiuu.  [IpuMeHeHHEe OCHOBHBIX  TPUTOHOMETPUYECKUX  TOXIECTB IS OKO07
BBIUHCIICHUS 3HAUEHUH TPUTOHOMETPUUYECKUX (PYHKIIMN O OAHON U3 HUX. IK 1.2.
Pemenne npuknansbix 3a1a4. [IpyMeHeHHe TPUTOHOMETPUH B MATMHOCTPOEHUH. IK 2.2.
KomOuHMpoBaHHOE 3aHATHE

Tema 10.2. Conepxanue yueOHOro MaTepuasa 2

Pemenune 3a1a4 | [IpuMeHeHue U3yuyeHHbIX MaTeMaTHYeCKUX (PAKTOB K PEIIECHHUIO 3a/1a4

MaTeMaTH4ECKOTO KontpounbHas pabota 12 no paszneny 10

IIpakTHUKyMa [IpakTH4eckoe 3aHATHE

CamocrosiTesibHas padoTa 20

IIpomexyTouHas arrecTanus (IK3aMeH) 16

Bcero: 340




3. YCJIOBUS PEAJIM3AIIMA OBIIEOBPA3OBATEJBHOM JUCITATIIMHBI
3.1. MatepuajbHO-TEXHH4YECKOe o0ecrieyeHne

Kabuner maremaruknocHaiieH B coorBerctsuu ¢ [Ipunoxenuem.3 OITOII-I1.
[Tomemenue KaOMHETa COOTBETCTBYET TpeOoBaHUsIM CaHUTAPHO-IMUACMHOIOTHICCKIX MPABHII
u HopMmatuBOB (CanlluH 2.4.2 No 178—02): ocHaleHO THUIIOBBIM O0OPYIOBAaHWEM, B TOM YHCIIEC
CHELMATU3UPOBAHHON yueOHON MeOenpl0 W CpeAcTBaMH OOy4YeHHs, HEOOXOIUMBIMHU IS
BBITMIOJTHEHHS TPEOOBAaHUH K YPOBHIO OJITOTOBKU 00YYaOIIUXCSL.
O6opynoBanue yueOHOro kabnnera«MaTeMaTUKI:
-KOMILJIEKT MeOemu J1JIsl Ipero1aBaress;
- KOMIUJIEKT MeOeIH 10 KOJMYECTBY OOYYArOIIHXCS;
- TOCcKa ayAUTOpHAas,
-KOMIUIEKT YePTEKHBIX HHCTPYMEHTOB;
- KOMIUTIEKT y4eOHBIX TaOJIHII;
-KOMIUIEKT y4eOHBIX IJIAKATOB;
-KOMILJIEKT MOPTPETOB yUEHBIX-MAaTEMaTUKOB;
TexHU4YecKue cpeacTBa OOYUCHHUS:
- IePCOHATBbHBIA KOMIBIOTED C JIMIIEH3UOHHBIM IIPOTPAMMHBIM 00€CTIeUeHUEM;
-MYJIbTUMEINA-ITPOCKTOP C IKPAHOM HACTCHHBIM.

3.2. UndopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jliis peanu3anuu MporpaMMbl OMOIHOTEYHBINH (DOHI MMEET TeUaTHBIC H/WIIN SJICKTPOHHBIC
oOpa3oBaTenbHble W HWH(POPMAIMOHHBIE PECYPCHl, PEKOMEHAYyeMbI€ Uil HUCIOJIb30BaHUS B
00pa30BaTeNbHOM IpOlLIECCe:

OcHOBHbIE HCTOYHHKH:

3.2.1. IleyaTHBIC H3TAHNA:

3.2.2. DjeKTpoOHHbBIE U31aHus (3JIEKTPOHHBIE PeCYpPChl):
1. Anre6pa u Hayana MatemaTudeckoro ananusa. 10-11 kmaccel. ba3oBblil U yriryOneHHBIH YPOBHU.
Vuebnuk : yueOnuk / 11I. A. Anumos, 10. M. Konsirun, M. B. Tkauésa [u np.]. — 13-e uzz., crep. -
Mocksa : Ilpocemenne, 2025. - 465 c. — ISBN 978-5-09-127034-1. - TekcT : 37€KTpOHHBIN. -
URL:  https://znanium.ru/catalog/product/2220137.—  Pexxum jgocTyma: i aBTOPHU3UP.
[0JIb30BaTENEH
2. 'eomerpus. 10-11 knaccsl. ba3oBsiit u yriyonénnsiii yposau yueonuk / JI. C. Atanacsu, B. @.
byry3o0B, C. b. Kagomues [u np.]. — 13-e uzn., crep. - Mocksa: IIpocsemenue, 2025. - 289 c. —
ISBN978-5-09-127037-2. - TexcrT: AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2220140. — Pexwum noctyna: aisi aBTOPU3HP. MOIb30BaTENeH
3. bynumoBuu, E. A. Maremaruka. BepostHocth u cratuctuka. 10 xmacc. ba3oBblii u
yriayOnénHblil ypoBHU: yueOHoe nocobue / E. A. Bynumosuy, B. A. bynsiues. - 4-e usf., crep. -
Mocksa: [Ipocsemenue, 2026. - 225 c. - ISBN 978-5-09-128581-9. - Tekct : anexkrponHsiil. - URL:
https://znanium.ru/catalog/product/2233286.— Pexxum gocTtyma: st aBTOpU3UP. TIOIB30BaTENEH
4.bynumoBuy, E. A. Maremaruka. BepositHocTh 1 cTatuctuka. 11 xinacc. ba3oBblil u1 yrinyOnéHHbIN
ypoBHU: yuebHoe mocobue / E. A. bynumoBuy, B. A. bynbrueB. - 4-e uza., crep. - Mocksa:
IIpocemenue, 2026. - 145 c. - ISBN 978-5-09-128582-6. - Tekcr : anektponHbi. - URL:
https://znanium.ru/catalog/product/2233287.— Pexxum gocTyma: Juist aBTOPU3UP. TIOIB30BaTENEH
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JlonoTHUTeIbHbIE HCTOYHUKH

3.2.3. [leyaTHble U3TAHUSA:

3.2.4. JJeKTpOHHbIE U31AHUA (3JIEKTPOHHbIE PeCYpPChl):
l.Maremarnka. AnreOpa W Hadajga MaTEeMAaTHYECKOTO aHanm3a. ba3oBelii ypoBeHb. YdeOHOE
nocobue s CIIO: yuebHoe mocobue st 00pa3oBaTeIbHBIX OpraHU3aALUN, pPeaTU3yIOMINX
o0Opa3oBaTeNbHbIC MPOTPaMMBbI CpelHero npodeccuoHanbHOro odpasosanus / L. A. Amumos, M.
B. Txauéna, 0. M. Kossirun [u nap.]. — 2-e uza., crep. - Mocksa: [Ipocsemenue, 2025. - 561 c. —
(Cepust «Yuebnuk CIIO»). - ISBN 978-5-09-127030-3. - Tekct: snektponHbii. - URL:
https://znanium.ru/catalog/product/2220393.— Pexxum gocTyma: J1jisl aBTOPU3UP. MOIb30BaTEICH
2. Maremaruka. ['eomerpusi. bazoBeiii ypoBens. Yuebnoe nocodue mis CIIO: yuebHOe mocobue
Juisi 00pa3oBaTeNbHBIX OpTraHU3allii, pealnu3yloIuX o00pa3oBaTeNIbHbIE MPOrPaMMBbI CPEIHEro
npodeccuonanbHoro oopazosanus / JI. C. Aranacsn, B. @. Byryzos, C. b. Kagomues [u np.]. — 2-e
u3., crep. - Mocksa IIpocBemenue, 2025. - 305 c. — (Cepus «YueOnuxk CIIO»). - ISBN 978-5-09-
127108-9. - Tekct: anexrponnbit. - URL: https://znanium.ru/catalog/product/2220394. — Pexum
JOCTyTa: 1711 aBTOPU3UP. MOJIb30BaTENeH
3.Boicoukuii, M. P. Maremaruka. BepositHocts u craructuka. 10—I11 xnaccel. ba3oBbiit u
yrayOnéHHbll ypoBHU: yueOHoe mocobue / M. P. Bwiconkuii, M. B. fmenko; nox pea. U. B.
Amenko. — 2-e usna., crep. - Mocksa: Ilpocsemenue, 2026. - 305 c. - ISBN 978-5-09-128580-2. -
Tekcr : anekTponHbid. - URL: https://znanium.ru/catalog/product/2233285.— Pexxum goctyna: s
aBTOPU3HUP. N0JIb30BATENEH

4. KOHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN 1N CHUIITTHHBI
KoHTposb 1 olieHKa pe3yabTaToOB OCBOEHUS 00111€00pa30BaTeIbHON JUCIIUILUIMHBI MaTeMaTHKa
pacKpbIBaeTCsl uepe3 MUCIUILUIMHAPHBIE PE3yNbTaThl, HAMpaBIeHHbIE Ha (JOPMUPOBAHUE OOIIUX U

pohecCHOHANBHBIX KOMIIETEHLIUI 1O pa3ziesiaM U TEMaM COJIepKaHus yueOHOro MaTrepuara.

Oobmasi/mpodeccnonanbHas Paznen/Tema Tun OLICHOYHBIX
KOMIIETeHIIU A MeponpusTUsl
OK 01. Tema 1.1, 1.2 I1-o/c, 1.3, 1.4 I1-o/c, Texymnii KOHTPOIIB:

Bri6upath criocoObl penieHust
3aj1a4 MpoeCCUOHANTBHON
JeATeLHOCTH IPUMEHHUTEIHEHO
K Pa3JIMYHBIM KOHTEKCTaM

1.5IT-o0/c, 1.6, 1.7.

Temnr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temsr 3.1 - 3.4, 3.511-0/c, 3.6.
Temsr 4.1, 4.2, 4.311-0/c, 4.4.
Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temnl 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,
6.9I1-0/c, 6.10.

Temnr 7.1- 7.7, 7.811-0/c, 7.9 - 7.15,
7.16I1-0/c, 7.17.

Tewmsr 8.1, 8.2, 8.311-0/c, 8.4.
Temsr 9.1, 9.211-0/¢c, 9.3, 9.4,

9.5 I1-0/c, 9.6 - 9.9.

P.10 IT-o/c

-YCTHBIH o1poc;

- MaTeMaTHYEeCKUH TUKTAHT;
-MHAUBHUIyallbHAS
caMocCTosTelIbHas paboTa;
-BBINTOJTHEHNE u 3ammTa

MPaKTUYECKHUX pabdoT;

- TECTUPOBAHME;
-BBITIOJTHEHHE KOHTPOJIBHBIX
pabor;

- NpoBepKa  MOJArOTOBKH U

3aIUThI TBOPYESCKUX PAOOT.
[IpomexyTouHas aTTecTanus:

- BBINTOJTHEHHE dK3aMEHAIIMOHHBIX
3aJaHUH.

OK 02.

Hcnonb30BaTh COBPEMEHHBIE
CpeZCcTBa MOKMCKa, aHAIN3a

Y MHTepIpeTanny nHhopMaLu,
1 HH(OPMAIMOHHBIE TEXHOIOTUH
JUTS BBITIOJTHEHHS 337144
podeCCHOHATEHOM
JIeSTeIbHOCTH

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

Temsr 2.1 -2.12, 2.13 I1-o/c, 2.14.
Temsr 3.1 - 3.4, 3.5 I1-0/c, 3.6.
Temsr 4.1, 4.2, 4.3 I1-o/c, 4.4.
Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9.
Temsl 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 I1-0/c, 7.9 - 7.15,
7.16 T1-o/c, 7.17.

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

Texyuuit KOHTPOJb:
-YCTHBIH o1poc;

- MaTeMaTHYEeCKUH TUKTAHT;
-MHAUBHUIyaJIbHAS
camocTrosTenbHas pabora;
-BBINTOJIHEHHE " 3aIuTa

NPAaKTUYECKUX padoT;

- TECTHPOBAHUE;
-BBIIIOJIHCHUEC KOHTpOIlele
pabort;

-  TOpoBepKka  TOATOTOBKA U

3aIIUTHI TBOPUYECKHUX PaldOoT.
[TpoMexyTOUHast aTTECTALIHS:
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9.5 II-0/c, 9.6 - 9.9.
P.10 IT-o/c

- BBITIIOJHEHHUE K3aMECHAIIMOHHBIX
3aJIaHUMN.

OK 03.

IlnanupoBath

U Ppealu30BBIBATH COOCTBEHHOE
podecCHOHATEHOE

u JIUYHOCTHOE pa3BUTHE,

MpeTPUHUMATENBCKYIO

JIeATeIILHOCT
B npodeccHoHaIbHOH  cdepe,
HCIIOIb30BaTh 3HAHUSA

0 TpaBOBOM M (UHAHCOBOM
TPaMOTHOCTH B Pa3iIU4HbIX

JKU3HCHHBIX CUTyalluAaX

Tema 1.1, 1.2 I1-o/c, 1.3, 1.4 I1-o/c,
1.5 I-o0/¢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-o/c, 3.6.
Temsbr 4.1, 4.2, 4.3 I1-o/c, 4.4.
Temer 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9.
Temer 6.1- 6.4, 6.5 I1-0/c, 6.6 - 6.8,
6.9 I1-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.

Tewmer 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 I1-o0/c, 9.6 - 9.9.

P.10 II-o/c

Tekymuit KOHTPOJb:
-YCTHBIH ONpOC;

- MaTeMaTHYECKUI TUKTAHT;
-MHAUBHIyalbHAS
caMocTosITeNnbHas paboTa;

-BBINIOJIHCHUE u 3aIMTa
MIPaKTHYECKHUX padoT;

- TECTHPOBAHUE;

-BBINIOJIHCHUE KOHTPOJIBHBIX
pabor;

- INpoBepKa MNOATOTOBKH U

3alIUTHI TBOPYECKUX PAOOT.
[IpomMexyTouHas aTTecTauus:

- BBIIIOJHCHHUE 9K3aMEHAIIMOHHBIX
3aJaHUH.

OK 04.
O} dekTHBHO B3aUMOICHCTBOBATH

Tema 1.1, 1.2 I1-o/c, 1.3, 1.4 I1-o/c,
1.51I1-0/c, 1.6,1.7.
Temsr 2.1 -2.12, 2.13 IT-o/c, 2.14.

Tekyumuit KOHTPOJb:
-YCTHBIH o1poc;
- MaTeMaTHYECKUN TUKTAHT;

U paboraTh B  KOJUICKTHUBE

1 KOMARIIE Tewmsr 3.1 - 3.4, 3.5 IT-o/c, 3.6. “HHAMBARYAIbHAA .
Temn1 4.1, 4.2, 4.3 TI-o/c, 4.4. camoctoATeNLHas pagora;
Tewmst 5.1-5.4, 5.5 [I-0/c, 5.6 -5.9. “BBINOTHCHHE . no sanmm
Tems1 6.1- 6.4, 6.5 TT-0/c, 6.6 - 6.8, “ﬁ:ﬁ::;‘z;‘;gepa o
6.9 H_O/C’ 6.10. -BBIIIOJIHEHUE KOHTPOJIBHBIX
Temsr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, pabor;
7.16 IT-0/c, 7.17. - TpoBepKka IOATOTOBKH U
Tewmpr 8.1, 8.2, 8.3 I1-o/c, 8.4. 3aIUTHI TBOPYECKUX PAbOT.
Templ 9.1, 9.2 H-O/C, 9.3, 9.4, HpOMC)KyTO‘{Haﬂ aTTeCcTalys:
95 H'O/C, 96 - 99 - BBIIIOJIHCHHUEC DK3aMCHAIITMOHHBIX
P.10 II-o/c 3aaHui.

OK 05. Tema 1.1, 1.2 I1-o/c, 1.3, 1.4 I1-o/c, Texymuii KOHTPOIIB:

OcCyIecTBIATh YCTHYIO u | 1.511-o/c, 1.6, 1.7. -YCTHBI onpoc;

ITHCHMEHHYIO KOMMYHHKALIHIO Temsbr 2.1 - 2.12, 2.13 I1-0/c, 2.14. - MaTeMaTHCCKNH JIMKTAHT;

Ha  TOCYJapCTBEHHOM  SI3BIKE

Temsr 3.1 - 3.4, 3.5 I1-0/c, 3.6.
Temnr1 4.1, 4.2, 4.3 I1-o/c, 4.4.

-UHANBUOYaJIbHAsA
CaMOCTOATEC/IbHAA pa60Ta;

Poccwuiickoit ®denepauuu Temur 5.1-5.4. 5.5 [T-o/c. 5.6 -5.9 -BBITIOJIHEHHE u 3amura
€ Yu4eTOM  OCOOEHHOCTEH | Tempr 6.1- 6.4, 6.5 I1-0/c, 6.6 - 6.8, MPAKTHECKILX PaGoT;
- TECTHPOBAHHE;
COLHAIILHOTO " KyJIbTypHOTO 6.9 H_O/C’ 6.10. BBINIOJIHEHHUE KOHTPOJIBHBIX
KOHTEKCTa Temsr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, pabor;
7.16 Il-o/c, 7.17. - TpoBepKa TMOATOTOBKUM U
Temsr 8.1, 8.2, 8.3 I1-o/c, 8.4. JAIIHTE TBOPYECKHX PAGOT.
Tems1 9.1, 9.2 T1-0/c, 9.3, 9.4, TTpoMeKyTOUHAs aTTEeCTAIlHS:
9.5 IT-0/c, 9.6 - 9.9. - BBINOJTHEHHE K3aMEHAIMOHHBIX
P.10 II-o/c 3a/1aHui.
OK 06. Tema 1.1, 1.2 I1-o/c, 1.3, 1.4 I1-o/c, Texymuiit KOHTPOIIB:
[IposBasaTh rpaxaancko- | 1.5 II-o/c, 1.6, 1.7. -YCTHBI onpoc;
- MaTeMaTHIECKHI JTUKTAHT;
NATPHOTHYECKYIO TIO3MIIHIO, Temsr 2.1 -2.12, 2.13 II-o/c, 2.14. A
Tems! 3.1 - 3.4, 3.5 IT-o/c, 3.6. -MHIHBHIYabHas
ACMOHCTPUPOBATH OCO3HaHHOC Temur 4.1. 4.2. 4.3 T-o/c. 4.4 caMoCTosTENbHas paboTa;
foBeeHme Temsi 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9 BPIMOTHERHE W sana
Ha OCHOBC TPaMIIMOHHBIX | Tempr 6.1- 6.4, 6.5 T1-0/c, 6.6 - 6.8, MPAKTHHECKITX paor;
. - TECTMPOBAHHE;
POCCHUUCKUX IyXoBHO- | 6.9 I1-o/c, 6.10.
o -BBIIIOJIHECHHEC KOHTPOJIbHBIX
HpPaBCTBEHHBIX ILICHHOCTEMU, Temsr 7.1- 77, 7.8 H'O/C, 79 - 715, pa60T'
B TOM 4quCle C y4€TOM 7.16 IT-0/c, 7.17. - TNpOBEpPKa IOATOTOBKA |
rApMOHM3AIHH Temsr 8.1, 8.2, 8.3 IT-o/c, 8.4. JALIHTE TBOPUYECKHX PAGOT.

MEXKHAIIMOHAJIbHBIX

Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,

HpOMe)KyTO‘{HaSI aTTeCTanmus:




H MCEXKPEIIUTHO3HBIX OTHOH.IGHPIIZ,
MMPUMCHSATDH CTaHAapThL
AHTUKOPPYIIHHUOHHOI'O MOBECACHUA

9.5 II-0/c, 9.6 - 9.9.
P.10 IT-o/c

- BBITIIOJHEHHUE K3aMECHAIIMOHHBIX
3aJIaHUMN.

OK 07.

CopeiicTBOBaThH COXPaHEHUIO
OKpY’Karolen Cpebl,
pecypcocOepekeHUI0, TPUMEHSTh
3HAHUA

00 W3MEHEHHUH KJIuMarTa,
MIPUHIUTIBI OepeKITUBOTO
TIPOU3BOJICTBA, 3 exTHBHO
JIEICTBOBATh

B qpe3BLIqaﬁHLIX CUTYyalusaX

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

Temsbr 2.1 - 2.12, 2.13 I1-o/c, 2.14.
Tewmsr 3.1 - 3.4, 3.5 I1-0/c, 3.6.
Temsl 4.1, 4.2, 4.3 T1-o/c, 4.4.
Temsl 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9.
Tewmsr 6.1- 6.4, 6.5 T1-0/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 I1-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3 I1-o/c, 8.4.
Temsr1 9.1, 9.2 T1-0/c, 9.3, 9.4,
9.5 I1-0/c, 9.6 - 9.9.

P.10 IT-o/c

Texymuii KOHTPOIIb:
-YCTHBII 011poc;

- MaTeMaTHYEeCKUH TUKTaHT;
-MHANBHUIyaJIbHAS
caMoCTosITeNbHas paboTa;

-BBIITOJIHCHHE " 3aImuTa
MIPaKTHIECKHUX paboT;

- TECTUPOBAHHE;

-BBIITOJIHCHHE KOHTPOJIBHBIX
pabor;

- TpoBepKka IOATOTOBKH U

3aIIUTHI TBOPYECKUX PAOOT.
[IpoMexyTouHas aTTecTanus:

- BEIIIOJTHEHUE HK3aMEHAIIMOHHBIX
3aJaHuil.

IIK1.5.

BrinonHATs pacdeTsl napameTpoOB
MEeXaHUIeCKON 00paboTku
HU3T0TOBJICHUA ﬂeTaneﬁ MallliH, B
T.4. C TPUMEHEHHEM CHCTEM
ABTOMATU3UPOBAHHOI'O

IIPOCKTHUPOBAHUA

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

Temsr 2.1 -2.12, 2.13 I1-o/c, 2.14.
Tewmer 3.1 - 3.4, 3.5 IT-o/c, 3.6.
Teme1 4.1,4.2, 4.3 T1-o/c, 4.4.
Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9.
Tems1 6.1- 6.4, 6.5 I1-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.

Temst 7.1- 7.7, 7.8 TI-0/c, 7.9 - 7.15,

7.16 I1-o/c, 7.17.

Temsl 8.1, 8.2, 8.3 I1-o/c, 8.4.
Temsl 9.1, 9.2 TT-0/c, 9.3, 9.4,
9.5I1-0/¢c, 9.6 -9.9.

P.10 II-o/c

Texymuii KOHTPOIIb:
-yCTHBIH OIpoC;

- MaTeMaTHYECKUH TUKTAHT;
-MHANBHUIyaJIbHAS
caMoCTOsITeNbHAs PadoTa;

-BBINTOJIHEHNE " 3aIura
MPaKTHYECKUX padoT;

- TECTHPOBAHUE;

-BBINTOJIHEHHE KOHTPOJIBHBIX
pabor;

- TpoBepKka IOATOTOBKH U

3alIUTHI TBOPYECKUX PaOOT.
[MpomMesxyTOUHast aTTeCTaLHs:

- BBITOJTHEHHE DK3aMEHAIIMOHHBIX
3aJaHuil.




