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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI
YYEBHOU JUCIHUATIIMHBI «<MATEMATHKA»

1.1. Heqp 1 MeCTO AUCHUILINHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

enp gucummumbel  «MaremaTnkay: (OPMUPOBAHHE LIEHTPAIbHBIX MaTeMaTHYECKUX
MOHATUH (YUCIIO, BEIMYMHA, T€OMETpHUecKas (urypa, mepeMeHHas, BEpOSTHOCTb, (YHKIIHUs),
o0ecrneynBamIUX MPEEeMCTBEHHOCTh M IMEPCIEKTUBHOCTh MAaTEeMaTHYeCKOro 00pa3oBaHMs
oOydJaromuxcs; IOJBEAECHHE OOydYarolMXcs Ha JOCTYIHOM [UIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTE€MAaTUKU U OKPYXAIOLIEro MHpa, NOHMMaHME MaTeMaTHKU KakK 4YacTH oOuien

KyJIbTYpbl  YEJIOBEYECTBA;  PA3BUTUE UHTEIUIEKTYaJbHBIX M  TBOPYECKMX CIOCOOHOCTEN
oOyyaroImuxcs, I[03HAaBaTEJbHONM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHHH, KPUTHYHOCTH
MBILIUICHUS,, HWHTEpeca K M3YYCHUIO MareMaTukd;  (HopMUpoBaHHE  (YHKIMOHAIHHOM

MaTEeMaTHYECKOW TPAMOTHOCTH: yYMEHHs Pacro3HaBaTh MAaTEMAaTUYECKHE AaCHEKThl B PealbHBIX
JKU3HCHHBIX CHUTyallUsAX W IIPU HU3Y4YCHUU JAPYIrux JUCHUIIINH, IPOABJICHHA 3aBUCUMOCTCH U
3aKOHOMEPHOCTEH, (opMynHpoBaTh WX Ha S3BIKE MaTEMAaTHKHA W CO3/1aBaTh MaTEMaTHYCCKHE
MOJICJIM, TPHMEHSATh OCBOCHHBI MaTeMaTHYECKWH ammapaT JUiss pEIIeHUS PaKTHUKO-
OPHUEHTHUPOBAHHBIX 3a1ad, 3aJ1ad NPOPECCHOHATBHOU JEATSIBHOCTH, HHTEPIPETUPOBATh U
OLICHUBATh MOJYYCHHBIC PE3YJIbTATHI.

JucuuiuimHa «MaremaThkay BKIIFOUeHa B 00s3aTEbHYIO YacTh 00IIe00pa30BaTEIbHOTO IIHUKIIA
obpaszoBarensHOi mporpammbl B cootBercTBuH ¢ PI'OC CIIO mo cnermumaneHocTH 15.02.17
MoHTaX, TeXHHUECKOE 00CITy)KHBaHUE, IKCIUTyaTalldsi U PEMOHT HPOMBIIIJICHHOTO 000PYIOBaHHUS
(o otpacisam).

1.2. IInanupyeMble pe3yabTaThl 0OCBOEHHS TUCHMIIUHBI

PesyiabTaTsl 00yuenus

KO}] U HAUMCHOBAHHE ﬂI/ICHI/IHJII/IHapHI)Ie

(opMUpPYeMBIX KOMNETEH M Obmmue (IIpeomemmsie pe3yromamoi:
06a306vlil ypoBeHb)

OK 01 Jluynocmuvle  pesyremamsl 6 wacmu IIP1. Bnagers MeTogaMu [10Ka3aTeabCTB,

mpyo06020 6OCRUMANUSL. QIrOPUTMAMH  DEIICHHUS 3aJady; yMEHHe

BBI6I/IpaTL CHOCOOBI - TOTOBHOCTh K TPYIy, OCO3HaHHE (opMyIHpoBaTh ONpENENEeHNs, aKCHOMBI U

peleHust 3ama4 LIEHHOCTH MacTepCTBa, TPYA0II00He; TEOPEMBI, IPUMEHATh HX, HPOBOIHTH

. - TOTOBHOCTh K aKTUBHOI HAEATEIBHOCTH JIOKa3aTebHBIE  PACCYXKJCHHS B  XOJe
HpO(l)eCCI/IOHaJILHOI/I TEXHOJIOTHYECKOM " COLMATBHOM peLIeH s 3a1ad;

JEATETLHOCTHA HanpaBJICHHOCTH, CIOCOOHOCTh IIP2. VYmerb omnepupoBaTh HOHATHAMU:

WHHLMHPOBATB, IUTAHAPOBATh " CTeleHb 4YHCIa, JorapudM 4ucnia; yMeHue

IIPUMCHUTCIIBHO CaMOCTOSITENIbHO ~ BBIMOJHATE  TaKylo BBINOJIHATE ~ BBIYMCICHHE 3HAYCHHH U

K Pa3JIMYHBIM KOHTCKCTaM

JIESITENIbHOCTD;
- HWHTEpeC K pa3au4yHbIM  cepam
po(hecCHOHATBEHON e TebHOCTH/

- TOTOBHOCTB U  CHOCOOHOCTH K
00pa3oBaHUIO

1 caMO00pa30BaHHUIO Ha NMPOTSDKEHHUHU BCei
JKU3HH

Memanpeomemmuvie pesynomamot
(osnadenue yHUBEPCANLHLIMU YHeOHBIMU
NO3HABAMENbHbIMU 0ClICIBUAM) U:

a) 6azosvie n02utecKue Oeucmeusl:

- CaMOCTOSTEIIBHO (opmynpoBaTh
u AKTyaJIU3UPOBATH npobiemy,
paccMaTpuBath

€e BCECTOPOHHE;

- yCTaQHaBJIMBATh CYIIECTBEHHBIH MPU3HAK
WIM ~ OCHOBAaHMS U1 CpaBHEHHS,
KJIaccuduKamm

1 0000IIeHHS;

- OmpenemsiTh  LENH  ACSTEIBHOCTH,
3a/1aBaTh IapaMeTphl M KPHUTEPHH HX
JIOCTHOKCHUS;

npeoOpa3oBaHus BBIpaXKEHHH co
CTEMEHAMU u norapupmamu,
npeoOpa3oBaHus  JIPOOHO-PAIMOHATBHEIX
BBIPAKCHUIT;

IIP3. VYmerb omepupoBaTh HOHATHAMU:
PpalHOHANBHEIE, UppanOHaJbHBIC,
TIOKa3aTeNbHBIE, CTENEHHBIE,
norapuMUYECKHe, TPHIOHOMETPHYECKUE
YpaBHEHHS

1 HEPaBEHCTBA, NX CUCTEMBI;

IIPS. VYmerb omnepupoBaTh MOHITUSIMH:
paruoHanbHas (YHKIMSA, IOKa3aTelbHas
byHKIHS, CTeNeHHas (byHKIWS,
norapudmMudeckas bynKImS,
TpUTOHOMETpHYeckre (QYHKIMH, 0OpaTHbIE
(GyHKIMM;  yMEHHME CTPOMTH  TIpaduKu
U3y4eHHBIX  (YHKIMH,  HCIONB30BATh
rpaQuKM  TpH  U3YYEHUH  IPOIECCOB
U 3aBHCHMOCTEH, TIpU PEIICHUH 3ajad W3
JPYruX y4eOHBIX IPEIMETOB M 3aiady M3
pealbHON JKM3HH; BBIpakaTh (HOpPMyIaMu
3aBHCHMOCTH MEK/Ty BEJIMUMHAMY;
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- BBISIBILATH
IIPOTHUBOPEYHS
B PaCCMaTPHBAEMBIX SIBJICHHSIX;

- BHOCHTb KOPPEKTHBBHl B JESATEIbHOCTb,
OLICHHBAaTh  COOTBETCTBHE PE3yIbTATOB
LEIAM, OLEHUBATh PHCKH IIOCIEICTBHI
JIeSTETbHOCTH

- pa3BHBaTh KpeaTHBHOE MBIIIICHUE
HPH PEIICHUH JKU3HEHHBIX MPO0IeM

3aKOHOMEPHOCTHU n

6) 6azosvie uccne0osamenbeKue
deticmeusi:

- BJIAJIETh HaBBIKAMH y4ebHO-
HCCIIEI0BATEIBLCKOM " MPOEKTHOM
JEATENHOCTH, HABBIKAMH  Pa3peIieHHs
poobIiem;

- CHOCOOHOCTD u TOTOBHOCTh
K CaMOCTOSITENIBHOMY TIOHCKY METOJIOB
pereHust MPaKTHIECKHX 3aj1ad4,
PUMEHEHHUIO Ppas3IHYHBIX METO/I0B
TIO3HAHMS

- BBIBIATH  NPUYUHHO-CIICJCTBCHHBIC
CBA3U

U aKTyaJM3UpOBaTh 3ajady, BEIIBUTaTh
THIIOTE3y €€  peLICHHs,  HAaXOAHTh
apTyMEHTBl IS JIOKa3aTelIbCTBA CBOHMX
YTBEp)KICHUH, 3amaBaTh IapaMeTpsl U
KPUTEPUH PELICHUS;

- aHaIU3MPOBaTh MOIy4YEHHBIE B XOJE
pelIeHus 3alaul Pe3yIbTaThl, KPHTHIECKH
OLICHHBATh ux JIOCTOBEPHOCTb,
HPOrHO3HPOBATH U3MEHECHHE
B HOBBIX YCIIOBHSIX;

pa3pabaTbiBaTh IUIAH PEILEHUS MPOOIEMbI
c y4eTom aHamM3a HUMEIOLIUXCS
MaTepHaIbHbIX

1 HeMaTepHalbHBIX PECYPCOB;

- yMerb  [EPeHOCHUTh  3HAHUI B
TI03HABATENIbHYIO
u IIPaKTHYECKYIO obnactu
XKU3HECSTEIBHOCTH;

- YMETh UHTErPUPOBATH 3HAHHS U3 PA3HBIX
IPeIMETHBIX 00JIacTei;

- BBIJBHTaTh HOBBIC WJEH, MpeIaraTh
OpUTHHAJIbHBIE MOXO/BI U PELICHHS

- CTaBUTh IpoONEeMBI ¥  3aJauyH,
JIOIyCKaroII1e CMOCOOHOCTh X
HCTIOJTHb30BaHUS

B MMO3HABAaTEIPHOW W COIUAITEHOM
MPaKTUKe

IIP6. YMeTp pemiath TEKCTOBBIC 3aJaui
Pa3HBIX THIOB (B TOM YHCIJIE HA MPOLIEHTEI,
oMM M YacTH, Ha JBWJKEHHE, paborty,
CTOMMOCTb TOBapOB M YCIYyT, HAJIOTH,
3a1a4y U3 O0JNACTH YNPABJICHUS JHYHBIMH
U ceMeifHbIMH (HHAHCAMH); COCTaBISTH
BBIP)KCHHSI, yPaBHEHUS, HEPABEHCTBA H HX
CHCTEMSI 110 YCIOBHIO 3a]1a4H, HCCIIEI0BATh
[OJly4eHHOE  pElIeHue M OLIEHUBATh
IPaBJONOJ00HOCTE PE3yIbTATOB;

IIPY9. VYmers omepupoBaTh NOHATHSIMU:
TOYKa, HpsiMas, IIIOCKOCTh, MPOCTPAHCTBO,

JBYTPaHHBII  yroj,  CKpELIMBAIOLIUECS
psIMBIE, napasuienbHOCTb u
HEePIEHAUKYISPHOCTD IPSIMBIX u

IUIOCKOCTEH, yrol MeXIy NPSIMBIMH, Yrol
MEXIy OPSIMOU H IIIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU 0
IUIOCKOCTH, PACCTOSHAE MEXTY HPSIMBIMH,
paccTosHHE MEXAY IUIOCKOCTSIMH; yMEHHE
UCIIONB30BaTh ~ NIPU  pPEIIEHHH  3aj1ay
U3yYCHHEIE (haxTeI u TEOPEMBI
IUIAaHUMETPUH; YMEHHE OLEHHBATh pPa3Mephl
00BEKTOB OKPYXKAIOLIEr0 MUPA;

ITP10. VYMmerp omnepupoBaTb IOHATHAMHU:
MHOTOTPaHHHK, CEYEHHE MHOTOTPaHHUKA,
Ky0, mapajienenunes, npusMa, NUpaMuia,
¢urypa W  TOBEPXHOCTb  BpAIECHHUS,
IWIAHIP, KOHYC, Imap, cdepa, CEUeHUs
¢urypsl BpaLeHus, ILUIOCKOCTb,
Kacaromasicss cepel, IUIMHAPA, KOHYCA,
IUIOIIA b TIOBEPXHOCTH MIUPaMUJBL,
OpU3MBIL, KOHyca, LWIMHIpA, IUIOMAIb
chepel, o0beM Kyba, IpPSMOYTOJIBHOIO
napajuleNienuIes;a, MHPaMHUIbl, IPU3MBI,

LUWIMHIpa,  KOHyca,  IHapa;  yMEHUe
n300paxarsb MHOTOTPaHHUKH u
MOBEPXHOCTH BpAILEHUS, UX CEUEHHUS OT
PYKH, c TIOMOLIBIO YepTEKHBIX

HHCTPYMEHTOB M JIEKTPOHHBIX CPE/CTB;
YMEHHE paclo3HaBaTb CHMMETPUIO B
IPOCTPAaHCTBE;  yYMEHHE  paclo3HaBaTh
NIPaBIIIbHBIC MHOTOIPaHHUKH;

IIP11. VYwmers omnepupoBaTh HOHATHAMU:
IBIDKEHUE B IIPOCTPAHCTBE, II0JOOHBIE
¢urypsl B TPOCTPAHCTBE; HCIIONB30BAThH
OTHOIIEHHE IUIOMAJEH TIOBEPXHOCTEH U
00bEeMOB MOJOOHBIX (GUTYp TpU pElIeHUH
3a71a4;

ITP12. YMeTh BBIYUCIATH F€OMETPUYECKUE
BEJIMYUHBI (IJIMHA, YroJl, IJIOIAab, 00beM,
TUIOLIA b TIOBEPXHOCTH), HCTIONb3YS
n3ydeHHbIe GOPMYITEI B METOIbI;

IIP13. VYmerb omnepupoBaTh HOHATHAMU:
MpSMOYTroJIbHasE ~ CUCTEMa  KOOpAMHAT,
KOOpJMHATHl TOYKH, BEKTOp, KOOPIHHATHI
BEKTOPa, CKAIAPHOE IPOM3BEICHHE, YTOI
MEXy BEKTOpaMH, CyMMa BEKTOpPOB,

MPOMU3BEAECHUE  BEKTOpa  HAa  YHCIIO;
HAXOJUTh

C  TOMOIBIO  H3YYeHHBIX  (opmyn
KOODP/JIMHATBI CepeIMHbI oTpe3sKa,

PacCTOsTHHE MEXTY IBYMS TOYKAMH;
IIP14. VYwmerp BHIOMpaTh NOAXOASAIINIL

N3ydEeHHBIH METOJ
JUIL  pelleHHs 3ajadd, pacllo3HaBaTh
MaTeMaTHYeCKHe (axTe

1 MaTeMaTUYECKUE MOJIENH B IPHPOJHBIX U
OOIECTBEHHBIX SIBICHUAX, B HCKYCCTBE;
ymeHue TIPUBOIUTH TpUMEpPBI
MaTeMaTHYECKHX OTKPBITHH poccuiickol u
MHPOBOH MaTeMaTHYECKON HayKu

OK 02.

Hcnonb3oBarth
COBPEMEHHBIE CpeacTBa
TIOMCKa, a”HaIM3a u

Jluunocmuvle  peszynvmanivl
HAYYHO20 NOZHAHUA:

- chOpMHUPOBAHHOCTE  MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOI
NPaKTUKH, OCHOBAaHHOTO Ha JWaJore

Yyennocmu

ITP4. VYMerh onepupoBaTh HOHSATHAMHU:
yHKIMS, HeTpephIBHAS (byHKIUS,
IIPOM3BOIHAS, niepBooOpasHasi,
OIpe/IeTICHHBIN HHTErpai; YMeHHe
HAXOIUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX
(byHKIWH, HCTIONB3Yst CIIPaBOYHbIE




UHTEPIPETALIN KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO MaTepHabl; HCCIIENIOBATh
CBOEro MECTa B TMOJIMKYJIbTYPHOM MHPE; B IPOCTCHIINX Cly4asx (YHKIUM Ha
PIH(I)OpMaLII/IH, Hu Memanpeomemnvie pesyromamul MOHOTOHHOCTb, HAaXOAUTh HauOONIbIIME U
I/IH(bOpMaHI/IOHHBIe (osnadenue ynusepcansitipi VueOHbIMU HauMeHbIINe 3HaueHHs! QYHKIUH; CTPOUTD
NO3HABAMENbHBIMU OeticIBuaMi) rpa¥Ki MHOTOWIECHOB C MCIIOJIb30BAHHEM
TCXHOJIOTMH AL 8) paboma ¢ ungopmayuei: anmapara  MaTeMaTHYECKOTro  aHaJIM3a;
BBIMOJIHEHUS 3a1a4 - BIAQJETh  HABBIKAMH  IOJNyYeHUs IIPHMEHSATH MIPOH3BOIHYIO
o nHGOpPMAIMA M3 HCTOYHUKOB Pa3HBIX IPH PeIIeHHH 3a/1a4 Ha JIBIDKECHUE; PelIaTh
HPO(beCCI/IOHaHBHOI/I THUIIOB, CaMOCTOSITEJIbHO OCYLIECTBIIATH [PaKTUKO-OPUEHTUPOBAHHbBIE 3aJaudl Ha
NIESITETbHOCTH IOMCK, aHalIu3, CHCTEMaTH3alUI0 U HanOOJIbIINe U HaUMEHbIINE 3HAUeHUs, Ha
UHTEPIPeTanuio HHPOPMAIUH Pa3IHIHBIX HaXOJXKJICHHE ITyTH, CKOPOCTH U YCKOPEHHUS
BUJIOB U (POPM IpeCTaBICHUS; IIP6. YMmeTb pemath TEKCTOBBIE 33/1a4d
- co3faBaTh TEKCTHl B  Pa3iMYHBIX Pa3HBIX THIIOB (B TOM YHCIIC Ha IIPOLEHTEL,
¢dopmartax ¢  y4eroM  Ha3HAYEHHS JONM W 4YacTW, Ha JBIDKEHHE, paboTy,
UHpOpPMALIMM M LENCBOHl  ayAHTOpHH, CTOMMOCTb TOBAapPOB M YCIYI, HAaJOTH,
BBIOHpast OITHUMAJIBHYIO hopmy 3a/1a9 U3 00NACTH yHpaBIeHHs JIMIHBIMU
IpeCTaBICHUS U BU3yaIN3allHy; U CeMEHHBIMH (pUHAHCAMH); COCTABIIATH
- OLICHUBATh JIOCTOBEPHOCTb, BBIPA)KEHHs, yPaBHEHHUs, HEPABEHCTBA U UX
JIETUTUMHOCTh UHpOpMaLHH, ee CHCTEMEI 110 YCIIOBHUIO 3aJa4H, HCCIEN0BaTh
COOTBETCTBHUE MIPaBOBBIM MOMy4eHHOE  pelIeHHe W OLEHUBATh
U MOPAJIbHO-ITUYECKUM HOPMaM; IIPaBJIONI0I00HOCTh PE3YIIbTATOB;
- HCIIOJIL30BATh cpezncTBa IIP7. VYmerp onepupoBaTh HOHATHAMHU:
HH(POPMAIIMOHHBIX cpenHee  apuMeTHUECKOe,  MeIUaHa,
U KOMMYHMKAIIUOHHBIX TEXHOJIOTMH B HauOoOJbIleE U HAauMEHbIEEe 3HAYCHHS,
PpelleHuI KOTHUTUBHBIX, pa3max, JUICIIePCHs, CTaHAapTHOE
KOMMYHHUKaTUBHBIX OTKJIOHEHHE YHCIIOBOrO Habopa; yMeHHe
u OPraHU3alMOHHBIX 3a1a4 c U3BJIEKATh, HHTEPIIPEeTHPOBaTh
coOMoieHueM TpPeOOBaHUN DPrOHOMHKH, nHbOpMaLHIO, MPE/ICTABIEHHYIO B
TEXHUKH 6e3omacHoCTH, THTUEHB], TabiMmax, Ha JguarpamMmax, rpaduxax,
pecypcocOepexeHus, IIPaBOBBIX u OTPaKAIOLLYIO cBolicTBa peabHbIX
STUUECKUX HOPM, HOPM HH(GOPMAIMOHHOU MPOLIECCOB
Oe3omacHOCTH; U SBJICHUH; NPEICTaBIATh MHPOPMALUIO C
- BIIAJETh HABBIKAMM PACIIO3HABAaHUS U MIOMOIIBIO TabIMI
3aluThl MHGOpMANUK, HHGOPMALMOHHON U HarpaMM; UCCIIEOBATh CTaTUCTHIECKHE
0€30I1aCHOCTH JIMIHOCTH JaHHbIE, B TOM 4YHCJIE C IPUMEHEHHEM
rpa4ecKUX METOJOB U  3JIEKTPOHHBIX
CPENCTB;
IIP14. VYwmerp BbIOMpaTh MOAXOMASAIINIL
U3Y4EHHbIH METOJL
JUIL  pellleHWs  3ajady, paclio3HaBaTh
MaTeMaTHIeCKIe hakThI
U MaTeMaTU4eCKUe MOJEIH B IPHPOJHBIX U
OOILIECTBEHHBIX SIBIEHUSIX, B HCKYCCTBE;
yYMeHHe TIPHBOIHUTH TIPHMEPHI
MaTeMaTHYECKUX OTKPBITHI poCCHiCKO 1
MHPOBOM MaTeMaTHYECKON HayKH
OK 03. Jluunocmuule pesynomamuvl  ( OYX08HO- IIP1. Bnagers Meromamu J10Ka3aTelbCTB,
HPABCMBEHHO20 B0CHUMAHUSA) AITOPUTMAMH  pEIIeHHs 3aJad; yYMEHHE
HHaHHPOBaTL - cOPMHPOBAHHOCTE  HPABCTBEHHOTO (hopMyIHpOBATh ONpeNeTeHNs, aKCHOMBI 1
u pean30BbIBATH CO3HAHMS, ITHYECKOTO MTOBEICHHS; TEOpEeMBbl, IPUMEHATb HX, HPOBOAUTH
- CHOCOOHOCTH OLCHMBATh CHTYaLMI0 M JIOKa3aTelnbHble DPAcCy)KASHHUs B  XOne
COOCTBEHHOE IPUHIMATh OCO3HAaHHEIE pelIeHus, pelIeHus 3aay;
HpO(l)GCCI/IOHaJ'H)HOG OpPHUEHTUPYSICh Ha MOpaJbHO- IIP4. VYmerb omnepupoBaTh HOHATHAMU:
HPaBCTBEHHBIE HOPMBI H IEHHOCTH; ¢yHKIYS, HeTpepbIBHasI (byHKIHSA,
H JIMYHOCTHOC  Pa3BUTHC, - OCO3HaHWEe JIMYHOTO BKJIAJa B TIPOU3BOJHAS, niepBooOpasHasi,
MPEANPUHAMATETBCKYIO MOCTPOEHUE YCTOHUMBOTO OyIyILIero; ompeeTeHHbII HHTErpa; yMeHHe
- OTBETCTBEHHOE OTHOIICHWE K CBOHM HAaXOIUTh IIPOM3BOAHBIE JIEMEHTAPHBIX
ACATCIIBHOCTD PORUTEISIM M (WJIH) IPYTHM WICHAM CEeMBbH, (yHKIHI, HCTIONB3YSI CIIpaBOYHBIC
B HpO(l)eCCHOHaJIBHOfI CO3aHUIO CEMbU Ha OCHOBE OCO3HAHHOIO MaTepuaibl; KCCIeNOBaTh B HMPOCTEHIIHX
NPUHATHS [IEHHOCTEH CeMeHHON KH3HH B cilydasx  (QYHKOMH Ha MOHOTOHHOCTB,
C(I)epe, HCIIOJIb30BATh COOTBETCTBHH C TPAIMIMSIMU HApOIOB HAaxXOIUTh HAaWOONBIIME ¥ HAHMEHBIINE
SHAHUSI o HpaBOBOﬁ Poccuw; 3Ha4eHUs (QYHKLUUI; CTPOMTh rpaduku

n (I)I/IHaHCOBOI\/'I T'paMOTHOCTH
B PA3JIMYHBIX JKHU3HCHHBIX
CUTyalluiAX

Memanpeomemmuvle pesynomamut
(osradenue VHUBePCATbHbIMU
PecyNAMUBHBIMU OetiCBUAMU)

a) camoopeanusayus:

- CaMOCTOSATEIIEHO OCYIIECTBILITh
[03HABATEIBHYIO JESTEIbHOCTD, BBISIBIATH
npo0OJeMbl, CTaBUTh W (OPMYIUPOBATH
coOCTBEHHBIE 3aJaul B 00Opa30BATEIBHOM
JIeSTETIFPHOCTH U JKU3HCHHBIX CHUTYaIlWsX;

CaMOCTOSITENIBHO COCTaBIIATh 1aH
peuenust poGIEeMbI c Y4eTOM
UMEIOIIUXCSL  PECypcoB,  COOCTBEHHBIX

BO3MOXKHOCTEH M IPENIOYTCHUH; NaBaTh
OLICHKY HOBBIM CHTYALHsIM;

CHocoOCTBOBATH (opmupoBanuio "
OPOSIBICHUIO  INMPOKOI  SpyAMIMH B

MHOTOJIEHOB C HCIIOJIB30BAHUEM arapara
MaTeMaTH4eCKOr0  aHajiu3a; TpPHMEHATh
HPOM3BOIHYIO

TIpH PEIICHNH 3a1a4 Ha JBUKECHUE; PENIaTh
NPaKTUKO-OPHEHTUPOBAHHBIE 3aJ[a4dl Ha
HauOONbIINE 1 HAUMEHbIINE 3HAYCHHS, Ha
HaXO0XJIeHHE ITyTH, CKOPOCTU U YCKOPEHHs
IIPS. VYwmers omepupoBaTh NOHATHAMU:
pauuoHanbHas (QYHKLMS, MOKa3aTelbHast
byHKIHS, CTeNeHHas (byHKIW,
norapudmIgeckas (byHKIW,
TPUTOHOMETpHYECKUE (DYHKIIUU, OOpaTHBIC
(YHKIMM; YMEHHME CTPOMTH Tpadukn
M3y4CHHBIX  (YHKIMIL,  WCIOIB30BaTh
rpaQuKd  TpM  U3YYEHMH  IIPOLIECCOB
Y 3aBHCHMOCTEH, IpU pPEIICHUM 3a/a4 M3
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pasHBIX O00NACTAX 3HAHHH, IIOCTOSHHO
HOBBIIIATE  CBOM  00pa3oBaTeNbHBI |
KYJbTYPHbIH YPOBEHb;

0) camoxoHmposb:

UCIOJIB30BaTh IPHEMbl pedeKcuu s
OLGHKM CHUTyallMH, BbIOOpa  BEPHOro
peleHus;

- YMETb OLICHUBATh PUCKH M CBOCBPEMEHHO
HPHHUMATh PEIICHHS O UX CHIKCHHIO;

6) IMOYUOHANbHBIL uHmenIeKm,
[peANoarauuii chopMHUPOBAHHOCTb:
BHYTPEHHEH MOTHMBAIMM, BKIIHOYArOLIEH
CTpeMJIeHHe K MJOCTIDKCHUIO IeNd U
ycrexy, ONTHMH3M,  HHHIHATHBHOCTS,
yMEHHE NeHCTBOBaTb, UCXOAS M3 CBOMX
BO3MOKHOCTEI;

- OMIATUM, BKJIIOYAIONEH CIIOCOOHOCTH
HOHMMATh  3MOLMOHAIBHOE  COCTOSHUE

JPYTHX, YUHTHIBATH ero pu
OCYIIECTBIICHHH KOMMYHUKAIIUH,
CHOCOOHOCTH K COYYBCTBHIO u
COIIEPEKUBAHHIO;

- COUMAJbHBIX HABBIKOB, BKIIOYAMOMINX
CIIOCOOHOCTh BBICTPAUBaTh OTHOIIEHHUS C
JPYTUMH JTIOABMH, 3a00THTBCS, TIPOSIBISITE
HHTEpEeC U pa3penaTb KOHGINKTHI

IpYruxX yd4eOHBIX MpPEIMETOB U 3alad U3
pealbHON JKH3HHM; BBIpaXkaTh (HOpMyJIamu
3aBUCUMOCTHU MEXIy BEIMUUHAMU;

IIP6. YMeTpb pemath TEKCTOBBIC 3aJadi
Pa3HBIX THIOB (B TOM YHCIJIE€ HA IIPOLEHTHI,
oMM M YacTH, Ha JBWJKEHHE, paboTy,
CTOMMOCTb TOBapoOB U YCIYI, HaJory,
3a1auu U3 O0JACTH yNpaBIEHHS JIHIHBIMHU
U ceMeifHbIMH (HHAHCAMH); COCTaBISATH
BBIP)KCHHS, yPaBHEHUS, HEPABEHCTBA H HX
CUCTEMBI 110 YCIOBHIO 3a[a4H, UCCIIEN0BATh
[OJly4eHHOE  pellleHHe M OLCHMUBATh
IPaBJONOJ00HOCTE PE3yIbTATOB;

IIP7. VYmers omepupoBaTh NOHATHSIMU:
cpenHee  apudMeTHYecKoe,  MeJHaHa,
HanOoJbIIee U HAauWMEHbIEEe 3HAUYCHHUS,
pasmax, JUCIIepCHs, CTaHAapTHOE
OTKJIOHGHHME 4YHCJIOBOIO Habopa; yMeHue
U3BJIEKATB, HMHTEPIIPETUPOBATH
nHbOpMAaIHIO, MPEJICTABIECHHYIO B
Tabianuax, Ha JuarpamMmax, rpadukax,
OTPAXKAIOILYIO CBOMWCTBa peaNbHBIX
MPOLIECCOB U SBJIECHUH; NPEICTaBIATH
UHGOPMAIIMIO C  NOMOIIBIO  Tabiuil
U AuarpamMM; MCClel0BaTh CTaTHCTUYECKUE
JlaHHBIE, B TOM 4HCIIE C TNPUMEHEHHEM
rpa4ecKUX METOJOB U  IJIEKTPOHHBIX

CPEJICTB;
IIP8. VYmerp omnepupoBaTh HOHATHAMHU:
ciry4aitHblit OIIBIT

W clydaiiHOe  COOBITHE, BEpPOSTHOCTH
CIIy4ailHOTO COOBITHS;, YMEHHE BBIYHCIIATH
BEPOSITHOCTh c HCIIONB30BAaHHEM
rpapYecKux METO/IOB; MIPUMEHSTh
(hopMyJIBI  CIIOXKEHHSI M YMHOXCHUS
BEPOSTHOCTEH, KOMOMHATOpHBIE (AaKThl M
(opMyJIbI TIPU PELICHUH 33J1a4; OLICHHBATh
BEPOSITHOCTH peabHBIX COOBITHIA;
3HAKOMCTBO CO CIyYalHBIMH BETHIMHAMH;
YMEHHE TPUBOAUTH MPUMEPBI MPOSIBICHHS
3aKOHa OOJIBIIMX YUCEN B IIPUPOIHBIX

1 OOIIECTBCHHBIX SIBIICHUSIX;

IIP14. VYwmerp BbHIOMpaTh NOAXOASAIINIL

N3ydEHHBIH METOJ
JUIL  pelieHWs  3aJa4yd, pPacIlo3HaBaTh
MaTeMaTHIECKHe hakTbt

M MaTeMaTHYECKUE MOJIENH B IPHPOJHBIX U
OOIIECTBEHHBIX SIBICHHUAX, B HCKYCCTBE;
yMmeHue MPUBOJUTH TpUMEpPBI
MaTeMaTHYECKHX OTKPBITHH POCCHICKOH H
MHPOBOH MaTeMaTHYECKON HayKH

OK 04.

D¢ dexTUBHO
B3aUMO/IEHCTBOBATh

1 paboTaTh B KOJUICKTUBE U

KOMaH/I€

Jluunocmuwie  pesynbmamei
HAYYHO20 NOZHAHUS
0CO3HaHUE IIEHHOCTH Hay4YHOH
JIeSITETIEHOCTH, TOTOBHOCTh OCYIIECTBIIATD
IIPOEKTHYIO u HCCIIEIOBATENBCKYIO
JIeSTEIbHOCTh HHAMBHIYaIbHO U B IPYIIIE
Memanpeomemuvie pesyibmani
(o6nadenue VHUBEPCATLHBIMU
KOMMYHUKAMUBHBIMU OetiCIEUsMU)

6) coemecmuas 0esmenbHOCHb:

yennocmu

- ITOHUMATh " HCIIOJIh30BaTh
MIPEUMYIIECTBA KOMaHTHOH "
WHIMBUIYaIbHONW paboThI;

- MIPUHUMATh e COBMECTHOI
TIeSITEITbHOCTH, OpraHU30BbIBATh "
KOOPJIMHUPOBATh JielcTBUS n ee

JIOCTH)KEHUIO: COCTABJISAITh TUIaH JCHCTBUIA,
pachpenensiTb polM C YYETOM MHEHHWiH
Y4YaCTHHKOB o0cyxnath Ppe3yiIbTaThl
COBMECTHOH paboTHI;

- KOOPIWHHMPOBATh U BBINOJHATH PaboTy
B YCIOBHSAX pEaJbHOTO, BHPTYaJIbHOIO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBISTh TTO3UTHBHOE
CTpaTEruuecKoe IMOBEICHNUE B Pa3INYHbBIX
CUTyallUsX, MpPOSBISTE TBOPYECTBO U
BOOOpaXeHHE, ObITh MHUIIUATHBHBIM.

IP1. Bramets MeToJaMU JTOKA3aTEIbCTB,
arOpUTMAMH  pelIeHus. 3aJad; yMEHue
(hopMyIHPOBaTh ONPEIEICHHs, aKCHOMBI U
TEOpEMBI, NPUMEHSATh HX, IPOBOAHUTH
JIOKa3aTeNbHBIE  pAacCYXKIEHHS B  XOJe
peleHus 3a1ay;

IIP7. VYmers omepupoBaTh MOHATUSIMU:
cpemHee  apudMerHdeckoe, Me/MaHa,
HauOoJbIlee ¥ HaUMeEHbIIee 3HAueHHS,
pasmax, JICTIEPCHS, CTaHAapTHOE
OTKJIOHGHHE YHCIIOBOTO Habopa; yMeHHe
U3BJIEKATB, HHTEPIPETHPOBATh
uHbOPMAIHIO, IPEACTaBICHHYIO B
TabnMIax, Ha JauarpaMmax, rpadukax,
OTPAXKAIOILYIO cBolicTBa PpeanbHbIX
TIPOLIECCOB

U SIBIICHHI; NPEICTaBIATh HHOOPMALHMIO C
TIOMOILIBIO TaOJIHIY
U JIHarpaMM; UCCIIEI0BATh CTATHCTHICCKHE
JaHHbIe, B TOM YHCIE C IpPHMCHEHHEM
rpaUUecKuX METOHOB WU JJIEKTPOHHBIX

CPEJICTB;
IIP8. VYmerp onepupoBaTh MOHSTHIMU:
CITyJalHbIH OIIBIT

W CiyYaiiHoe  COOBITHE,  BEPOSITHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTD c HCIIONB30BAHUEM




Memanpeomemnvle pesynomani
(oenadenue VHUBEPCANbHBIMU
PeYNAMUBHBIMU OeticBUAMU)

2) npunsimue cebs u Opyux aooeli.

- TINPUHMMaTh MOTHBBI U  apPryMEHTBI
JPYTHX JIOACH NpH aHalIu3e pe3yJbTaToB
JIeSTETEHOCTH;

- IPU3HABATh CBOE IPABO U MPaBO APYIHX
JII0JIeH Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTH NOHHMMATH MHp
C MO3UIUH JIPYTOTO YeIOBeKa

rpadudecKux METOIOB; [IPUMCHSTH
GopMyNBI  CHOXKEHUS M YMHOXKCHHSA
BEpOSITHOCTEH, KOMOMHATOpPHBIE (GaKThl U
(hopMyIIBI TP PELICHHH 3a71a4; OLCHHBATH
BEPOSTHOCTH peabHbIX coObITHI;
3HAKOMCTBO CO CIy4aiHBIMM BEIUYMHAMHU;
YMEHHE [PHUBOIUTH IIPUMEPBI IIPOSBICHHUS
3aKOHa OOJNBIIMX YHCEI B HPHUPOIHBIX
U OOIIECTBEHHBIX SABJICHUSIX;

IIP14. VYwmerp BbHIOMpaTh NOAXOASAIINIL

U3Yy4EHHbIH METOZ,
JUIL  pellieHHs  3ajaud, pacllo3HaBaTh
MaTeMaTHYECKHE hakTeI

U MaTeMaTU4E€CKUE MOJEIN B MIPUPOIHBIX U
OOLIECTBEHHBIX SIBICHUAX, B MHCKYCCTBE;
yMeHue MIPUBOUTH MIPUMEPBI
MaTEeMaTHYECKUX OTKPBITHH POCCUICKON U
MHPOBOM MaTeMaTHYECKON HayKH

OK 05.
Ocy1iecTBISITh
MUCHMEHHYIO
KOMMYHHKAITUIO
Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit ®enepaunu ¢
y4eToM ocobeHHOCTEH
COIMAIIEHOTO

U KyJBTYpHOTO KOHTEKCTa

YCTHYIO U

Jluunocmuvie
ICMemu4ecko20 60CNUMAHUsL:
- 3CTETUYECKOE OTHOIIEHHWE K MHpY,
BKJIIOYasl ICTETHKY OBbITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPpyJa
1 0OIIECTBEHHBIX OTHOIIEHHIA;

- CIIOCOOHOCTh BOCIPUHUMATD Pa3IN4HbIE
BH/IBI MICKYCCTBA, TPAJAUIMH U TBOPYECTBO
CBOETO

u JIpYyTrux HapoJIOB, OLIYLIATh
SMOLIMOHAJIBHOE BO3/ICHCTBHE UCKYCCTBA;

- YOeXHEHHOCTh B 3HAUUMOCTH IS
JINYHOCTH

1 00IIEeCcTBa OTEYECTBEHHOTO U MHPOBOTO

pe3ynbmamoi

HCKYCCTBA,  OTHHYECKHX  KYJIBTYPHBIX
Tpaj LU

1 HapOJIHOTO TBOPYECTBA
Memanpeomemuvie pe3yabmamol

(oenadenue VHUBEPCANbHbIMU
KOMMYHUKAMUBHLIMU OeUCMBUSIMU)

a) obwenue:

- OCYIIECTBILITH KOMMYHHUKAIUH

BO BCeX cepax KU3HH;

- pacro3HaBaTh HeBepOalbHBIE CPEICTBA
oO1eHus, HOHHUMATh 3HauCHUE
COLMAIBHBIX 3HAKOB, pacro3HaBaTh
MPEITOCHUIKH KOHMINKTHBIX CUTYallid H
CMATYaTh KOH(IIUKTHI,

- pa3BEpHYTO M JIOTHYHO H3/IaraTh CBOIO
TOYKYy  3peHHs C  HCIOJB30BaHHEM
SI3BIKOBBIX CPEICTB

IIP1. Bragets MeTomaMu TOKa3aTelIbCTB,
aJrOpUTMaMH  pelIeHusl 3a[ad; yMEHUe
(hopMyIHpOBaTh ONPEJEICHHs, aKCHOMBI 1
TEOpEMBI, HPUMEHATh HX, IPOBOAUTH
JIOKa3aTelnbHbIe pacCyXKIEeHHs B  XOne
pelieHus 3a1ay;

IIP6. YmeTp pemath TEKCTOBBIE 33/1a4d
Pa3HBIX THIIOB (B TOM YHCJIC HA IPOLEHTHI,
oMM M 4YacTH, Ha JABHKEHHE, paboTy,
CTOMMOCTb TOBapOB M YCIYr, HAlOrH,
3a/1a4¥ U3 00JACTH yHpaBIEHUS JIMIHBIMA
U CceMeWHbIMH (DHHAHCAMH); COCTABISITH
BBIPA)KEHHs, YPABHEHHs, HEPABEHCTBA U X
CHCTEMBI 10 YCJIOBHIO 3aJa4H, UCCIIEI0BATh
NOMy4eHHOE  pEIleHHe U  OLEHUBATh
IPaBJONOJ00HOCTb PE3YIbTAaTOB;

IIP8. VYwmerbp onepupoBaTh MOHITUAMU:
CITyJaiHBIN OIBIT
U ciydaiiHoe — COOBbITHE,  BEPOSITHOCTH
CIIy4allHOrO COOBITUS; YMEHUE BBIYUCIATH

BEPOSITHOCTh c UCTIONB30BAHUEM
rpaduuecKux METOJIOB; MIPUMEHSTh
(GopMyJBI  CIOKEHUSIT W YMHOXCHHS

BEPOSTHOCTEH, KOMOMHATOpHBIE (aKTBl U
(hopMyInBI IPH pELICHHUH 3aay; OLCHUBATh
BEPOATHOCTU peanbHbIX COOBITHIA;
3HAKOMCTBO CO CJIy4alfHBIMU BEIMYUHAMU,
YMEHHE NPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHA OONBIIMX 4YHCEN B IPHPOAHBIX
1 OOIIECTBEHHBIX SIBICHUSX;

IIP14. VYmers BBHIOMpATH IOXXOMSIIINH
N3y4dEeHHbIH METOJ Ul pELICHUs 3ajauH,
pacro3HaBaTh ~ MaTeMaTH4YecKHe  (paKThl
U MaTeMaTH4YeCKHe MOJIEIH B IPUPOAHBIX U
OOLIECTBEHHBIX SBIEHUSIX, B HUCKYCCTBE;
yMeHue TIPUBOJIUTH TIPHMEPHI
MaTeMaTHYECKMX OTKPBITHUH POCCHUICKOH 1
MHPOBOH MaTeMaTHYECKON HayKH

OK 06.

[IposBnsaTh TPaKIaHCKO-
MaTPUOTUYECKYIO TO3HUIIHIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJICHUE
Ha  OCHOBE  POCCHMCKHX
JTyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM YHCIIE
C y4Y4e€TOM TapMOHM3aLUU
MEKHAITHOHAILHBIX

u MEXKPETUTHO3HBIX
OTHOILICHUH, MIPUMEHSATH
CTaHAApThI
AHTUKOPPYILIMOHHOIO

Jluunocmuvie  pesynivmamot
2PaANCOAHCKO20 BOCTUMAHUL
- HPUHSTHE TPaJUIINOHHBIX
HAIMOHAJIbHBIX, 00IIEUEITTOBEUECKUX
TYMaHHCTHYECKHX M JEMOKPAaTHYECKHX
LIEHHOCTEHH;
-IaTPHOTUYECKOTO BOCTIUTAHHMSL:
LIEHHOCTHOE OTHOILICHHE K
TOCyapCTBEHHBIM CHMBOJIaM,
HCTOPHUYECKOMY U MIPUPOJHOMY HACIIEIHIO,
MaMATHHKAM, TPaJuIusiM HaponoB Poceun,
JocTIDKeHHsIM Poccnn B Hayke, HCKYCCTBe,
CIIOpPTE, TEXHOJIOTHAX U TPY/E;
Memanpeomemnvie pe3ynbmanivl
(osradenue VHUBePCaTbHbIMU
PeYIAMUBHbIMU deticmeusim)
6) IMOYUOHATLHBLI uHmennexm,
nperoararomuii chopMHpPOBaHHOCTS:
- CaMOCO3HAHU, BKJIFOYQIOIIETO
CIIOCOOHOCTB MIOHUMATb cBOE
OMOLMOHAIBHOE  COCTOSIHHE,  BHJACTH
HanpaBJICHUSI  Pa3BUTHI  COOCTBEHHOU

IIP1. Bnagers MeTogaMu [10Ka3aTelbCTB,
AITOPUTMAMH  pEIIeHHs 3aJady; YMEHHE
(hopMyIHPOBaTH ONMpE/IENCHUs], aKCHOMBI U
TEOpEeMBbl, IPUMEHATb HX, HPOBOAUTH
JIOKa3aTelbHble PAcCY)KACHUs B  XOfe
pelIeHus 3a1ad;

IIP6. Ymerp pemiath TEKCTOBBIE 3aJayui
Pa3HBIX THIIOB (B TOM YHCJIE Ha MPOLCHTEI,
oMM M 4YacTH, Ha JBIDKCHHE, paboTy,
CTOMMOCTb TOBapOB M YCIYyT, HAJOTH,
3a/1a4¥ M3 O0JACTH yNpaBICHHS JTHYHBIMHU
U ceMeiHBIMH (MHAHCAMM); COCTaBIISATH
BBIP)KCHHS, yPaBHEHUS, HEPABEHCTBA H HX
CHCTEMBI I10 YCIIOBHIO 3a]1a4H, HCCIIEIOBATh
MONy4eHHOE  pEHIeHHe H  OLEHUBATh
IPaBIONOA00HOCTE PE3yIbTaTOB;

IIP7. VYmeTp onepupoBaTh MOHATHAMU:

cpemHee  apudMerHueckoe,  MeAHMaHa,
HauOoJbIIce M HAaUMCHbIICE 3HAYCHUS,
pa3max, JICIIepCHS, CTaHJapTHOE

OTKJIOHCHHUE YHCJIOBOI'O Ha60pa; ymeHue
W3BJICKATh, HHTEPIPETUPOBATH
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MMOBEICHUS

OMOIHOHANBHON c(hepbl, OBITH YBEPECHHBIM
B cede;
- CaMOperyJMpOBaHusl,  BKJIIOYAIOLIErO

CaMOKOHTPOJIb, YMEHHEe  INIPUHHUMATh
OTBETCTBEHHOCTh 33 CBOE IIOBEJIEHHE,
CIIOCOOHOCTH a1alITHPOBATHCS K
SMOLMOHAIBHBIM U3MEHEHUSIM u
IpPOSIBIAT TUOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

- BHYTPEHHEl MOTHBALUM, BKJIIOYAOIICH
CTpEMJICHHE K JOCTIDKCHUIO LEIH H
ycHexy, ONTUMH3M, HHHULIUATUBHOCTb,
yMeHHE JeHCTBOBaTh, MCXOJAsS U3 CBOHMX
BO3MOKHOCTEIH;

- OMIIATHH, BKIIIOYAIOIICH CIOCOOHOCTH
MMOHUMAaTh  DMOIMOHAIILHOE  COCTOSHHE

IPYTHX, YUHUTHIBATD ero npu
OCYILIECTBIICHUN KOMMYHHUKALHH,
CIIOCOOHOCTH K COYYBCTBHIO u
COIIEPEXHMBAHHIO,

- COLOHaJbHBIX HABBIKOB, BKJIKYAIOIIUX
CITIOCOOHOCTh BBICTpanBaTb  OTHOLICHUSA

nHpOpMAILHIO, [PE/ICTABICHHYIO B
Tabnunax, Ha JguarpaMmax, rpadukax,
OTPaKAIOLLYIO CcBOJCTBa peanbHbIX

[POLECCOB W SIBICHHMIl; MPEICTABIATH
uHQOPMALMIO C  IOMOIIBIO  TAaOIHI
U JMarpaMM; HCCIIeI0BATh CTATHCTHYECKHE
JaHHBIE, B TOM 4YHCIIC C HPHMEHCHHEM
rpau9ecKuX METOZOB M  3JIEKTPOHHBIX

CPEIICTB;
IIP8. VYmeTb omepupoBaTh NOHATHSIMU:
cityqaiiHblit OIIBIT

U ciyyaiiHOe  CcOOBITHE, BEpPOSATHOCTH
CIIy4aifHOTO COOBITHS; YMEHUE BBEIYHUCISTH

BEPOSITHOCTD c UCIIOJIb30BAaHUEM
rpaduuecKkux METO/IOB; MIPUMEHSTh
GbopMyIBI  CHOXKEHHS WM YMHOXEHUS

BEpOSTHOCTEH, KOMOHMHATOpHEIE (aKTHl U
(opMyIBI NP PELIEHUH 3aJ1ay; OLCHUBATH
BEPOATHOCTU peanbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4allHBIMM BEIWYMHAMU;
yMEHHE NPUBOAUTH MPUMEPHI IPOSBICHUS
3aKOHa OONBIIMX 4YHCEN B IPUPOAHBIX

C  OpYyrMMH  JIFOABMH,  3a0OTHTBCH, 1 OOIECTBEHHBIX SBICHUSIX;
NpOSIBIATE ~ MHTEPEC W pa3peliaTh IIP14. VYwmerp BbHIOMpaTh NOAXOASAIIMIL
KOH(Q)JIUKTEI W3YYEHHBIH METOJ Ul PELICHHS 3a[adH,
pacrmo3HaBaThb ~ MaTeMaTHYecKHe  (haKThl
U MaTeMaTHYECKUE MOJIEIH B IIPUPOJHBIX U
OOIIECTBEHHBIX SIBIICHHUSAX, B HCKYCCTBE;
yYMeHHe MIPUBOIUTH [PUMEPBI
MaTEMAaTHYECKUX OTKPBITUH POCCUICKOW U
MHUPOBOW MaTEMaTU4ECKON HAYKH
OK 07 Jluunocmmuole pe3yibmamsl IP1. Biagers MeromaMu I0Ka3aTeIbCTB,
o IKONIO2UHECKO20 60CUMAHUA! ITOPUTMAMK  PEIICHUS 3ajad; yMEHHE
CopnelicTBOBaTh - aKTMBHOC  HENpUsATHE  JCHCTBHIA, (OpMYIUPOBATh ONpE/eNeHHUs, aKCHOMbI U
COXpPaHCHUTIO Oprmanmeﬁ MIPUHOCSIINX Bpe]] OKpy»Karomieil cperne; TEOPEMBI, [PHMEHATh HX, IIPOBOAHTH
- yMeHHe [IPOrHO3HPOBATH JIOKA3aTelbHBIC PACCYXKACHHS B XOHE
CpeCAanl, HeOJIaronpusiTHbIE SKOJIOTHYECKUE peLeHus 3a1a4;
pecypcoc6epe>KeHI/Ho, TIOCIIENICTBHS npeunl?uﬂumaemmx IIP4. VYmerb onepupoBaTh MOHSATUSIMHU:
NefiCTBHH, IPeJOTBPAIIATD HX; dyHKIHS, HeNpepbIBHASL GbyHKIW,
IIPUMCHSTH SHAHUA - pacUIMpeHHe ONbITa  JeATeIbHOCTH IPOU3BOIHA, HepBooOpasHas,
00 W3MEHEHUH KJIMMAaTa, 9KOJIOTMYECKOIl HaIlPABICHHOCTH; OIpe/Ie/ICHHBIi HHTErpa; yMeHHe
Memanpeomemuvie pesybmani HAaXOAUTh MPOU3BOJHBIC 3IIEMEHTAPHBIX
IIPUHIMIIBI 6epe>KJII/IBOF o (0snadenue yHUBEPCANbHBIMU  VHEOHBIMU GbyHKIW, HCIIONB3Yst CIPaBOYHbIC
HPOU3BOJICTBA, B(b(l)eKTI/IBHO NO3HABAMENbHBIMU OelCmEUAMIL) MaTepHalIbl; MCCIEA0BaTh B IPOCTEHIINX
o 0) basoevle uccredosamensekue ciIydasix (QYHKOIMH Ha MOHOTOHHOCTD,
ACUCTBOBATDH B Oeticmeusi: HaXOIUTh HAWOONbIIME W HaHMEHbIIHE
LIpe3BBI‘IaI>iHLIX CHTYyaIUsX - paspabaTbIBaTh iaH peuieHust 3HayeHus (yHKOMHA; CTpoUTh Tpaduku
TIPOOIIEMEI MHOT'OWICHOB C MCIOJIb30BaHHEM arapara
c y4eToM aHasmM3a HMMEIOIIUXCS MaTEeMaTHYeCKOr0 aHain3a; IPUMEHATh
MaTepHalIbHbIX NPOU3BOJHYIO IIPH pENIeHWH 3agad Ha
1 HeMaTepUaJIbHBIX PECYPCOB; JIBIDKCHHE; pemiath MPaKTHKO-
- OCYLIECTBIAITH  IIEJICHANPABICHHBINA OPUEHTHPOBAHHBIC 33/1a41 Ha HAHOOJNbBIIHE

MOUCK TEpPeHoca CPeICTB M CrocoOoB
TIEUCTBHS
B IPO(ECCHOHANBHYIO CPENY;

- yMeTb  IEpEHOCHTH  3HAHWS B
[I03HABATEIBHYIO

u MPaKTUYECKYIO obnactn
JKU3HE/IEATEIILHOCTH;

Memanpeomemuvie pesyibmani
(osradenue VHUBePCATbHbIMU

KOMMYHUKAMUGHBIMU OCTICIEUAMIL)

6) coemecmuas 0esmenbHOCHb:

- IpeJyarath HOBBIC MPOEKTHI, OLCHHBATH
uien

C TO3WIMH HOBU3HBI, OPHIMHAJIHHOCTH,
MPaKTHYECKO 3HAYUMOCTH;
Memanpeomemnvie pesybmani
(oenadenue VHUBEPCANbHbIMU
PecyNAMUBHBIMU OCUCTBUAMU)

6) camoxoHmpony:

- JaBaTh OLCHKY HOBBIM CHTYallWsIM,
BHOCHUTh KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEIIM

U HaHMEHBIINE 3HAUCHHs, HAa HAXOXKICHUE
IIyTHU, CKOPOCTH H YCKOPEHHUS

IIPS. VMers onepupoBaTh HOHSATHSAMIU:
parmoHanbHas (YHKIUS, TOKas3aTelbHAs
GbyHKIHS, CTeleHHas byHKITA,
norapupmMuuecKas (yHKIMS,
TPUTOHOMETpHYECKUe (PyHKIMH, 0OpaTHbIE
GdyHKUMHM; yMEHHE CTPOUTHh  TpadHKé
U3YYCHHBIX  (YHKIWIA, UCIIONB30BaTh
rpagyki  OpH  W3YYEHWH  IPOIECCOB
U 3aBUCHUMOCTEH, NPH pPeIIeHHU 3aad u3
IpYrux ydeOHBIX NpeAMETOB U 3ajad u3
peanbHON JKH3HH; BBIpaXkaTh (GopMynamu
3aBHCUMOCTH MEK/Ty BEJIMUNHAMY;

ITP6. YMeTh pemath TEKCTOBEHIE 3aJjaud
Pa3HBIX THIIOB (B TOM YHCIIE Ha HPOLCHTHI,
oMM W YacTH, Ha JABIDKGHHE, paboTy,
CTOMMOCTb TOBapoOB M YCIYyT, HAJOIH,
3a/[a4n U3 00JACTH YNpaBICHUS JIMYHBIMU
U ceMeHHbIMM (DHHAHCAMM); COCTABIATH
BBIPAXKEHHSI, yPaBHEHHMS, HEPABEHCTBA U MX
CHCTEMBI IO yCJIOBHIO 33[a4H1, UCCIEI0BATh
NOMy4eHHOE  pEIICHHe W  OLCHHUBATh
[IPaBJONOJ00HOCTb PE3yIbTaTOB;

IIP14. VYwmerp BBHIOMpATH IOIXOMSIINH
U3YYCHHBIH METOJ IJS pelICHHs 3aJadu,




pacmo3HaBaThb ~ MaTeMaTHYecKHe  (haKThl
U MaTeMaTHYECKUE MOJIEIH B TIPUPOIHBIX U
OOLIECTBEHHBIX SIBICHUAX, B MHCKYCCTBE;
yYMeHHe TIPHBOAUTH TIPHMEpHI
MaTEMaTHYECKUX OTKPBITUH POCCUICKON U
MHUPOBOW MaTEMaTU4ECKON HAYKH

TIK 1.3

[Tpou3BOAUTH TEXHUUECKOE
00CTyKMBaHHUE U IUATHOCTHKY
MTPOMBIIIIIICHHOTO
(TEXHOJOTUYECKOT0)
o0opymoBaHus B Iporiecce
SKCILTyaTaIlii B COOTBETCTBUU C
TEXHUYECKON JOKYMEHTALNEH

Jluunocmmuoie pe3yrbmamol
(mpyodosozo B80CNUMAHUL)
-TOTOBHOCTh K TpPY/Iy, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYIOI00OuE;

-TOTOBHOCTh K  AKTUBHOM  JIESTEIbHOCTH
TEXHOJIOTUIECKON " COIMATIHBHOMN
HAaIpaBJICHHOCTH, CIOCOOHOCTh
HMHUIMUPOBATD, [UIAHUPOBATH "
CaMOCTOSITEIILHO BBIIMOJIHSATH TaKylo
JEATEIBHOCTD;

-HHTEepec K Pa3IMYHBIM chepam
MpOo(eCCUOHANBHOM  IEATEIbHOCTH, yMEHHUE
COBEpLIATh OCO3HAHHBI BBIOOp Oymymuei

npo)ecCH M Peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TTaHbI;

-TOTOBHOCTB M CHIOCOOHOCTH K 00pa3OBaHHIO H
€caMOoOOpa30BaHUIO HAa NPOTSDKEHUM  BCE
JKU3HH;

Memanpeomemmusie pesyromamul (061a0eHUe

VHUBEPCATbHBIMU YYEOHBIMU
NO3HABAMENLHLIMU OCUCMEUAMU.:

a) 6azoevie n02uyecKkue Oelucmeust)

- OIPEIENATh LENH e TENbHOCTH, 331aBaTh
rmapaMeTpsl U KPUTEPUH HX JTOCTHKEHUS
Memanpeomemmusie pe3yromamul (061a0eHUe

VHUBEPCATLHBIMU YYEOHLIMU
NO3HABAMENLHLIMU OCUICEUAMU.:

6) 6azoebie ucciedosamenbckie 0elicmaust)

- YMETb [IEPEHOCUTD 3HAHHS B TI03HABATEIIBHYIO
U IPAKTHIECKYIO 00JIaCTH KUSHEACITEIBHOCTH
- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 001acTel

Memanpeomemmuvie pe3yivmamsi (061a0eHue

YHUBepcaibHbIMU pecyiamueHbimu oelicmeusimu.:

a)camoopeanuzayus)

- CaMOCTOSITEIHHO OCYIIIECTBILSITh
[I03HABATENBHYIO IeATENEHOCTD, BBISIBISITH
MpoOIeMbl, CTABUTH U HOPMYIHPOBATH
CcOOCTBEHHBIE 331a41 B 00pa30BaTENbHOM
JESATEILHOCTU 1 JKU3HEHHBIX CUTYAINsIX;
-CaMOCTOSTENHHO COCTABIIATD IUTaH PEIICHHs
MPOOIEMBI C YIETOM HMEIOIIHXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEIITIOYTSHUIH;
- 1aBaTh OIIEHKY HOBBIM CUTYAIHsIM.

IIP14. VYwmerp  BbIOMpaTh  MOAXOASAIIMI
H3YYeHHBIH METOX MAJs peLIeHHs 3aJadu,
pacrno3HaBaTh MaTeMaTHYECKUE (baxTs

U MaTeMaTH4YeCKUE MOJEIU B IPUPOIHBIX U
OOLIECTBEHHBIX SABJICHHUAX, B UCKYCCTBE; YMETh
IPUBOJHUTH MPUMEPBI MaTeMaTHYECKHX
OTKPBITUI poccuiickoit u MUPOBOH
MaTEeMaTHYECKOH HayKu

2. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI

2.1. Tpyn0oeMKOCTb OCBOECHHS THCIUIIIHHBI

HaunMeHoBaHue COCTABHBIX YacTeH
JTUCIUILTHHBI

O0neM
B yacax

B 1.4. B
(¢popme npakr.
NOATOTOBKH

VYy4eOHbIE 3aHATHS

304

192

Jlexnm

112

HpaKTI/I‘-ICCKI/IG 3aHATUA

192

142

CoJIepIKaHKe

[IpodeccrnonanbHO-OpUEHTHPOBAHHOE

B TOM YHCIJIC:

50

CaMocTosTenpHas pa60Ta

20

[TpomexyTouHasi arTecTanus 16

Bcero

340

192
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2.2. Conep:kaHue TUCIUINIHHBI

HaumeHoBaHue pa3aesioB Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE U TPO¢ecCHOHAIBHO Oo0bem | Popmupyembie
U TeM OPHEHTHPOBAHHOE), IPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOAYJIb YacoB | KOMIIETeHIMH
1 2 3 4
OcHOBHOe coJep:xkaHue
Pa3nes 1. [loBTOpenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Copepxanue yueOHOro MaTepuasa 2 OK 01, OK 02,
Lleny u 3amaun mMateMatuku | [lens ¥ 3a7a4u MaTeMATUKH NPH OCBOECHUM CIIEHUAILHOCTH. ba3oBble 3HAHUS U OK 03, OK 04,
npu OCBOCHUH | yMEHHUSI 110 MAaT€MATUKE B MPO(ECCHOHATHLHON M B MOBCEIHEBHOW JESTEIHHOCTH. OK 05, OK 06,
CIEIUATIBHOCTH. MHoXecTBO, ONepalud HajJ  MHOXECTBaMH, JuarpaMmel  Oinepa-BenHa. OK 07
MHoxecTBa U JoruKa Hcnonb30BaHne TEOPETUKO-MHOKECTBEHHOI'O arapara Jjisi ONHUCAHUS peaslbHbIX K 1.3
IIPOLIECCOB U SIBJICHUN B MPO(PECCUOHANBHOM NEeSITeNbHOCTH, IIPU PEIICHUH 3a]1a4 U3
APYTUX AUCLUILINH
KomOuHupoBaHHOe 3aHsTHE
Tema 1.2. Coneprxanue yueOHOro Marepuaa 2
Yucna v BeIMUCTEHHS HarypanbHble u 1iensle yncna. [Ipuznaku qenuMocTH Heblx yncell. PannoHanbHble
gyycia. OOBIKHOBEHHbIE U  JIECATUYHbIE JApoOM, MPOLEHTHl, OECKOHEUHbIE
nepuoguveckue apodu. ApupmeTnyeckue onepanuy ¢ paldoHAIbHBIMUA YHCIaMH,
npeoOpa3oBaHMs YHCIIOBBIX BhIpaXeHUH. [leficTBUTENnbHBIE yKciia. PanimonansHbIe 1
uppalnMoHalbHble 4YMcaa. ApudMeTHdeckue omepanuu ¢  JIeHCTBUTEIbHBIMU
yuciaamu. [IpuOnmkEHHbIE BEIUMCIIEHUS, PAaBUjIa OKPYTJICHUS, TPUKUIKA U OIICHKA
pe3yJbTara BHIYUCICHUN
[IpakTnueckoe 3aHsTHE
Tema 1.3. Coneprxanne yaeOHOT0 MaTepuana 4
Toxnecta 1 | ToxaecTBa M TOXKIECTBEHHbIE MPEOOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
TOXJIECTBEHHBIE HepaBeHnctBo, pemeHune HepaBeHcTBa. MeTton uHTEpBanoB. PemieHue nensix u

npeoOpa3oBaHus YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI

JIpOOHO-pallMOHANIBHBIX YpaBHEHHM W HepaBeHCTB. [IpuMmeHeHue ypaBHEHUIl u
HEPaBEHCTB K PELICHHI0O MaTeMaTHYeCKUX 3aJad M 3a/lau U3 paziIMuHbIX oOyacTen
HayK{ U peajabHOMN ®U3HU. CUCTEMBI M1 COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUU U
HepaBeHCTB. CHCTEMbl JIMHEWHBIX YpaBHEHMH. PenieHue nNpukiagHbIX 3anad C
MOMOIIBIO CUCTEMbI JIMHEWHBIX YPaBHECHUHN

HpaKTI/I‘-ICCKI/Ie 3aHATHUA
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Tema 1.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE COEePKAHME (COMEPKaHHUe PUKJIATHOTO

[IpolieHTHBIE  BBIYUCIICHHS | MOMYJISI)

B npodeccuoHanbHbIX | [IpuMeHeHue ApoOeil U IPOLEHTOB Ul PEIIECHUS IPUKIAIHbIX 3a1a4 U3 Pa3IuYHbIX

3a1a4yax oTpaciiel 3HaHMW W peanbHOM >Ku3HU. [IpuOIKEHHBIE BBIYMCICHUS, MpaBUiIa
OKpYIJICHHS, TPUKHUAKA M OIEHKA pe3ysibTara BblYMCICHHM. Pa3Hbie crnocoObl
BBIYMCIICHUS TPOLEHTOB. [IpolieHTHbIe BEIYKCICHHS B TPO(ECCUOHATBHBIX 3a]a4ax.
[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEUIEHUIO MAaTEMATUYECKHUX 3a7a4 U 3a]1a4
U3 pa3IMYHbIX 001acTel HAYKU U peaJIbHOM JKU3HU
[IpakTrueckue 3aHATUSL

Tema 1.5. Copepxanne yueOHOr0o MaTepuaa

[TocnenoBarenpsHOCTH IlocnenoBaTeabHOCTH, CHOCOOBI 3aJaHHUs IIOCJIEAO0BATEILHOCTEH. MOHOTOHHBIE

U TIPOTPECCUH

MOCNEOBATENbHOCTU.  Apu(MeTHUecCKass W  TeOMETpUYEeCKas  MPOTPECCHH.
Beckoneuno yOwBatomasi reomerpudeckas mporpeccus. Cymma OeCKOHEYHO
yObIBaronieil reomerpuyeckoil mporpeccur. DopmMylia CIOXKHBIX MPOLIEHTOB.
Hcnonp3oBaHue mporpeccuu JUisl pelIeHUs peayibHbIX 3ajad I[PHUKIAJHOrO
XapakTepa

[IpakTrueckoe 3ansATHe

Tema 1.6.
Oyukiuu u rpaduku

Conepsxkanne yaueOHOT0 MaTepuana

OyHKIus, crnocoobl 3amanus ¢GyHkuuu. I'padpuk ysxnumu. B3aumuHo obOparHble
¢yakuu. OOnacTb ONpeneNeHHs W MHOXKECTBO 3HaueHud ¢yHkuumu. Hymm
¢bynkuuu. [IpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE M HEUETHBIE QYHKIIMU

[IpakTrueckue 3aHgaThs

Tema 1.7.
BxoaHoi1 KOHTPOIIBb

Copepxannie yueOHOT0 MaTepuana

Bbruncnennss u mpeoOpa3oBaHus. YpaBHEHMsT W HepaBeHcTBa. IIporpeccum.
OyHKIUH U TpapuKH

KonTponbnas padota 1 no pazzgeny 1
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Pa3nen 2. Crenenu u kopHu. CTeneHHasi, noka3atejbHas u Jjorapupmuyeckas GpyHKIHA 62
Tema 2.1. Copepxanne yueOHOT0 MaTepuaa 4
ApudmeTndeckuii KOpeHb N— | ApudMeTHUECKHI KOPEHb HATYpaabHOU cTeneHu. JIeHCTBUs ¢ apru(METHIECKUMH
Ol CTeTICHU KOpHSIMH N—OW CTEIICHU
KomOuHupoBaHHOe 3aHsTHE
Tema 2.2. Copepxanre yueOHOT0 MaTepuaa 4
Crenenu. Cranpaprhas | Crenenb ¢ menbiM mokasateneMm. CraHmapTtHas (opma 3amicH JeHCTBUTEIBHOTO
¢opma 3anucu | yucna. Vcnonb3oBanue noaxozsmeil GopMel 3anucu AEHCTBUTEIbHBIX YUCEN JUIS
JEHCTBUTEILHOTO YHCIIA pellleHrs NpPaKTHUYECKUX 3a4ad U HOpeicTaBieHus JAaHHbIX. CreneHb ¢
panMoHanbHbIM Moka3aTeneM. CpoiicTBa cteneHu. IIpeoOpa3oBaHue BbIpaskeHUH,
COJIEPIKAIMX CTENEHH C PallMOHAIBHBIM II0KA3aTeIeM
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.3. Copneprxanue yueOHOro mMarepuaa 2
CrenenHas QyHKIMS CrenenHas (yHKUMS ¢ HaTypajlbHbIM M ILeJbIM THoka3zareneM. EE cBoiictBa u
rpaduk. CBoiicTBa u rpaguK KOpHS N-0ii cTeneHu
KomOuHupoBaHHoOe 3aHsATHE
Tema 2.4. Copepxanne yueOHOTO MaTepuana 6
HppannonansHbie ypaBHeHHUs | PenieHne uppaivoHalbHbIX YPaBHEHUN U HEPABEHCTB
Y HEPAaBEHCTBA [IpakTnyeckue 3aHATHSA
Tema 2.5. Copepxannie yueOHOro MaTepuana 2
[Ipumenenune CBOMCTB | Mcronb30BaHUE CBOWCTB CTENCHHOW (YHKIMH TPH pEIICHHHA YPaBHCHUH U
CTeNeHHON (PYHKIUU HEpPaBEHCTB
KonrtpomnsHast pabora 2 1o temam 2.1 - 2.4 pa3nena 2
Tema 2.6. Coneprxanne yaeOHOT0 MaTepuana 4
[Toka3zarenbHas ¢bynkuys, | [lokazarenbHas QyHKIHUS, €€ CBOMCTBA U TpaduK
€e CBOMCTBA KomOunupoBaHHoe 3aHsTHE
Tema 2.7. Coneprxanne yaeOHOTO MaTepuasa 8
[lokazarenbHble ypaBHEHHUS IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
Y HEepaBEHCTBA [IpakTiueckue 3aHATHS
Tema 2.8. Coneprxanne yaeOHOTO MaTeprasa 2
[Ipumenenue CBOMCTB | PenieHne nokasaTelbHbIX YpaBHEHUH U TOKA3aTEIbHBIX HEPABEHCTB

MoKa3aTenbHON (QYHKIUU

Konrtponsnas pabora 3 no Temam 2.6 - 2.7 pa3zaena 2

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07
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Tewma 2.9. Copepxanue yueOHOro MaTepuasa 4
Jlorapupm yucina. | Jlorapudm uncna. JlecITHUHBIN 1 HATYpAJIbHBIN JTOTapupMbl
Jecsatruunblit KoMbOunupoBanHoe 3aHsiTHe
U HaTypaJbHBIN Jorapudmbl
Tema 2.10. Copepxanre yueOHOTo MaTepuaa 6
CgoiicTBa slorapupmoB [Ipeo6pa3oBanue BeIpaKeHU, COEPKAIIMX JOTapu(Mbl
[IpakTuueckue 3aHATHSI
Tema 2.11. Copepxanne yueOHOr0o MaTepuaa 4
Jlorapudpmuueckas pynxuus, | Jlorapudpmuyeckas GyHkiwsi, e€ cBoiicTBa U rpaduk
€€ CBOICTBA KomOnHMpOBaHHOE 3aHATHE
Tema 2.12. Coneprxanue yueOHOTO MaTepuana 10
Jlorapudmmeckue Jlorapugmuueckie ypaBHEHHs 1 HEPaBEHCTBA
yYpaBHEHHS 1 HEPABEHCTBA
[IpakTrueckue 3aHAThs
Tema 2.13. IIpodeccnoHabHO OPUEHTHPOBAHHOE COAEPKAHME (COAEpPKaHHE PUKJIIATHOTO 4
Jlorapu¢mbl B TNpHpOJE U | MOZLYJIsI)
TEXHHKE [Ipumenenne norapupma. Hcrtopus pazsutus matematuku. Jlorapupmuueckas
cnupaiab B npupoze. Ee marematmueckue cBoiicTBa. Mcmonb3oBaHue rpaukoB
GyHKUIMN 11 MCClIeI0BaHMsI TPOLIECCOB M 3aBUCUMOCTEN, KOTOPbIE BO3ZHUKAIOT IPH
pelIeHNH 3aa4 U3 Pa3InYHbIX 00JIacTel HAyKU U peabHOM JKU3HU
ITpakTruyeckue 3aHATUS
Tewma 2.14. Coneprxanne yaeOHOT0 MaTepuana 2
[Ipumenenne norapudmon Pemenue norapumMuyeckux ypaBHEHUI U HEPABEHCTB
K PELIECHNUIO 3a/1a4 Konrtponbnas padota 4 o temam 2.9 - 2.12 paznena 2
Pa3nen 3. [Ipsimble U MJI0CKOCTH B MPOCTPAHCTBE 20
Tema 3.1. Copepxanne yueOHOT0 MaTepuaa 4 OK 01, OK 02,
IToBropenue muanumeTpun. | OcHOBHbIE GHTYphl, (AaKThl W TEOpeMbl IUTaHUMETpur. OCHOBHbBIC TOHATHS OK 03, OK 04,
OCHOBHEIE NOHATUA | cTepeoMeTpur. Touka, mNpsMas, IUIOCKOCTb, MPOCTPAHCTBO. IloHsATHE 006 OK 05, OK 06,
CTepeOMeTpUH aKCMOMaTHYECKOM TIOCTPOEHUHM CTEPEOMETPHUHM: AKCHOMBI CTEPEOMETPUH U OK 07
CIIEICTBUS U3 HUX K 1.3
KomOununpoBanHoe 3aHsTHE
Tema 3.2. Copepxanne yueOHOT0 MaTepuaa 6

Hp}IMLIC " IJIIOCKOCTHU

Bzaumnoe PacCIoJIOKCHUC IIPAMBIX B IIPOCTPAHCTBE: epeCcCKaromuecs,
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B IIPOCTPAHCTBE. | MApaJUleJIbHBIE W CKpeluBaromuecs npsmele. llapamienpHocTs NpAMBIX U
[TapannenbHOCTh  NPSIMBIX, | INIOCKOCTE B NPOCTPAHCTBE: MapajlielbHbIE IMpsIMblE B  MPOCTPAHCTBE,
IpSIMOU U IUIOCKOCTH, | MapaJUICIbHOCTh TPEX MPSAMBIX, NApauIeIbHOCTh NPSAMON M IIOCKOCTH. YTJIBI C
IJIOCKOCTEN COHAIIPaBJIICHHBIMU CTOPOHAaMH, YOl MEXAYy HpsIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEN: NMapalliesIbHbIE IIJIOCKOCTH, CBOMCTBA MapalIeIbHbIX
rwiockocteil. [Ipocreifme npocTpaHCTBeHHbIE (PUTYpHI Ha MJIOCKOCTH: TETPasdAp,
Ky0, napajuiesienunes1, HOCTPOEHNUE CEYEHUM
[IpakTnyeckue 3aHATHA
Tema 3.3. Copepxanne yueOHOr0o MaTepuaa
[leprieHIMKyIApHOCTD [lepneHIUKYNSIPHOCTh MPSAMOM W IUIOCKOCTH: MEPIEHIUKYJISAPHBIE MpsIMbIE B
PSIMBIX IIPOCTPAHCTBE, MpsIMBIE MapaJUIEbHbIE W IEPHEHAUKYISIPHBIE K IUIOCKOCTH,

U IJTIOCKOCTEN

IIPU3HAK NEPNEHAMKYJIAPHOCTH INPSIMOM M IUIOCKOCTH, TeopemMa O MpsMOU

MEPIEHANKYISIPHOMN INIOCKOCTH

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 3.4.
Vb1 MEXIY
U INIOCKOCTSIMU

IIPsAMBIMHA

Copepxanne yueOHOro MaTepuaa

VYribel B NPOCTPaHCTBE: Yrojl MEXAY NPSMOM M IJIOCKOCTBIO, JBYI'PAaHHBIA Yrodi,
JIMHEWHBIN YroJl IBYIPaHHOro yria. llepnenaukyissp ¥ HaKJIOHHBIE: pACCTOSHUE OT
TOUYKHU JI0 TUIOCKOCTH, PACCTOSIHME OT IMPSAMOM 0 IJIOCKOCTH, IPOEKIHs (GUTyphl HA
IJIOCKOCTh. IIepneHauKyIApHOCTh IIJIOCKOCTEM: NPU3HAK NEPHEHAMKYJIIPHOCTH
JABYX II0cKocTe. Teopema o TpEX mepreHIuKyIspax

HpaKTI/I‘leCKI/Ie 3aHATHUA

Tema 3.5.
[IpsimMBIe M TUIOCKOCTH
B IIPAaKTHYECKUX 3a7a4ax

IIpodeccnonabHO OpEHTHPOBAHHOE COAEPKaHUE (COIepPKAHNE PUKJIATHOTO
MOYJIs1)

Pacnonoxenue MMpAMBIX U IIOCKOCTEH B OKpYyKaromemM MUpe (HpI/IPOI[e, HCKYCCTBC,
APXUTCKTYpPEC, TeXHI/IKe). Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX 3aa4

HpaKTI/I‘-ICCKOC 3aHATHUC

Tema 3.6.

OcHOBHBIE
MPOCTPAHCTBEHHBIE PUTYPHI
Y MX B3aMMOPAcCIOI0XKEHHUE

Conepixkanue yq4eOHOTo MaTepuaia

B3anmHoe pacnosioxkeHne NpsIMbIX M IUIOCKOCTE B mpocTpaHcTBe. [loctpoenue
CEUYCHUI

KonTpomnbras padota 5 mo pazgeny 3
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Pa3nen 4. KoopauHaThl 1 BeKTOPbI B IPOCTPAHCTBE 16

Tema 4.1. Coneprxanue yueOHOTO MaTrepuana 4 OK 01, OK 02,

Bektopel B mpocTpaHCTBeE. OK 03, OK 04,

TlelcTaus ¢ BeKTOpAMHE Bexktop Ha miockocty u B mpoctpaHcTBe. ClloKeHHE U BBIMHTAHUE BEKTOPOB. OK 05, OK 06,
YMHOX€eHHEe BEKTOpa Ha uucio. Pas3inokeHne BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM OK 07
BEKTOPaM. UHpaBEIJIO napajenenuiena. Pemenne 3anad, CBA3aHHBIX ¢ HMEHEHUEM K 1.3
IIpaBWJI JEMUCTBUI ¢ BEKTOpaMU
[IpakTrueckue 3aHaTHs

Tema 4.2. Coneprxanue yueOHOro marepuaa 6

Koopaunarst B | IIpsmoyrosbHass cuctemMa KOOpAMHAT B HpocTpaHcTBe. KoOOpamHATBI BEKTOpA.

npoctpanctse. IIpocreiimme | [Ipocreiimme 3amgaun B KOOpAMHATaX. YTroid Mexay Bekropamu. CkaispHOe

3a1a4n [IPOU3BE/ICHNE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY HPSIMBIMH U IIOCKOCTSIMH.

B KOOp/IMHATax KoopauHaTHO-BEKTOPHBII METO/I IPU PELIEHUH T€OMETPUYECKUX 3a/1a4
[IpakTrueckue 3aHgaThs

Tema 4.3. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE IPUKIATHOTO 4

[TpakTHKO-OpUEHTHPOBaHHbIE | MOMYJISI)

3aa4yd  Ha KoopauHatHOH | KoopauHaTHas — TUIOCKOCTh.  BblYMClieHME — pacCTOSHMH W IUlomiaaed  Ha

IUIOCKOCTH KOOpJAMHATHOM M10cKocTU. KomndyecTBeHHbIE pacyeThbl
[IpakTrueckue 3aHgaThs

Tema 4.4. Coneprxanne yaeOHOT0 MaTepuana 2

Pemenne 3a1a4 Ha | KoOopaAMHATHO-BEKTOPHBIM METOJ IIPU PELICHUH I€OMETPUYECKHUX 3aaad. PemeHne

KOOpAWHATBI 3a/la4, CBA3aHHBIX C MPUMEHEHHEM IMpaBWJI JEHCTBUIl C BeKTOpamH. 3ajadyu

U BEKTOPBI IUIAHUMETPUH U CTEPEOMETPUHU M METO/IbI UX PEIICHUS
KonrtponsHas pabora 6 mo pasaeny 4

Pa3nen 5. OcHoBbl TpuroHoMerpuu. Tpuronomerpuyeckue pyHkuum 40

Tema 5.1. Copepxanne yueOHOT0 MaTepuaa 4 OK 01, OK 02,

OCHOBBI TPHTOHOMETPHH CuHyC, KOCMHYC M TaHT€HC WYHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, OK 03, OK 04,
apPKTaHT'€HC  YHCJIOBOTO  apryMeHTa.  |puUrOHOMETpUYecKass  OKPY)KHOCTb, OK 05, OK 06,
oIpeJieIeHue TPUTOHOMETPUUYECKIX (DYHKIIMN YHMCIOBOIO apryMeHTa OK 07
KomOununpoBanHoe 3aHATHE K 2.1.

Tema 5.2. Copepxanne yueOHOT0 MaTepuaa 6

OcHOBHBIE [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU . OcHoBHBIE

TPUTOHOMETPUUYECKHE TPUTOHOMETpHUUYECKHE (HOPMYJIBI
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TOXKECTBA [IpakTrueckue 3aHATUA

Tewma 5.3. Copepxanue yueOHOro MaTepuasa

[Mepromuueckue Gynkumn. | Oyukius.  Ilepuoauueckue  QyHKIMM. TPUTOHOMETPUYECKHE  (YHKIMH, HX
Tpuronomerprueckue CBOWCTBA U TpaduKH

I INI KomOuHMpoOBaHHOE 3aHATHE

Tewma 5.4. Copepxanre yueOHOr0 MaTepuaa

IlpeoGpasoBanue rpaduxos | CkaTue U pacTsHKeHUE TPapUKOB TPUTOHOMETPUUECKUX (DYHKIIUIA.
TPUTOHOMETPUYECKUX [IpeoOpaszoBanue rpa)ukoB TPUTOHOMETPHUECKUX (YHKITHIA

GyHKmii KomMb6unnpoBanHoe 3aHsTHE

Tewma 5.5. IIpodeccnonanbHO OPMEHTHPOBAHHOE CO/lepP:KaHue (CoAepKaHNe MPUKIIATHOTO
Onucanue MOLYJIs1)

POU3BOACTBCHHBIX Hcnonp30oBaHne CBOWCTB TPUTOHOMETPHUYECKUX (DYHKIMIA B TPOhEeCCHOHATBHBIX
IpoueccoB Y MOMOIIIBIO | 3amavyax. Mcmonb3oBanue rpa@ukoB (GyHKUMNA I MCCIEIOBaHHS MPOLECCOB U

rpaduKoB PyHKIHI

3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT IpPU PEUIEHMM 3a7ad W3 APYTUX Yy4eOHBIX
JVICHUIIIMH U PEaibHOM KU3HU

[IpakTrueckue 3aHgaThs

Tema 5.6. Copepxannie yueOHOT0 MaTepuana

OO6parHble OobpatHble QpyHku. OOpaTHble TpUroHomeTpudeckue GyHkuuu. Mx cBoiictBa n

TPUTOHOMETPHUUYECKHE rpaduku

yskmu KomOunupoBaHHoOe 3aHsTHE

Tewma 5.7. Coneprxkanne yaueOHOT0o MaTepuana

Tpuronomerpuyeckue Pemennie TpUroHOMETPUYECKUX YPAaBHEHUM

YPaBHEHHUS KoMOunnpoBaHHoE 3aHsTHE

Tema 5.8. Coneprxanue yueOHOro Marepuana

Tpuronomerpudeckue [Tpumepst TPUTOHOMETPUYECKUE HEpPABEHCTBA. Pemenue MPOCTEUIINX

HEPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM 4YHCIIE C MCIOJIb30BAaHUEM CBOMCTB
byHKINN
KomOunnpoBanHoe 3aHATHE

Tema 5.9. Coneprxanne yaeOHOTO MaTepuasa

Pemenue 3aga4d | TpuroHomerpudeckue BEIpaKEHUS, ypaBHEHUSI 1 HEPaBEHCTBA

TPUTOHOMETPHUU KonTponbnas pabota 7 mo pazueny 5
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Pa3nen 6. [IpousBoaHas GpyHKUMH, ee IPUMeHeHHe 40
Tema 6.1. Momnoronnocts | Coaepkanue yueOHOro MaTepuana 2
byHKIHIH. OkcTpemyMsl | [IpoMexyTKM MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U MHUHHUMYMBI (DYHKIIUH.
byHKIUN. Touku | HanbGonbiee u HanmeHblee 3HaueHNE (PYHKIUHN HA IPOMEKYTKE
JKCTpPEMyMa KomOunupoBaHHoe 3aHsTHE
Tewma 6.2. Ilonsarue Copepxanue yueOHOro MaTepuasa 6
0 HerpepbIBHOCTU QyHKUUN | HenpepwiBHbIe GyHKIMU. MeTO] HHTEPBAJIOB JUIsl PEIICHHS HEPaBEHCTB
IIpakTnueckue 3aHATHSA
Tema 6.3. Coneprxanue yueOHOro Marepuaa 4
[TpousBoaHas GyHKIIUU [IpouzBonnas ¢yukuuu. IIpousBoanbie sneMeHTapHbIX (QyHKIMI. DopMysl
HaXO0XJACHUS IPOU3BOJHON CYMMBI, IPOU3BEIECHUS U YACTHOTO
KomOuHupoBaHHoOe 3aHsTHE
Tewma 6.4. Copepxanue yueOHOro MaTepuana 4
I'eomerpuuecknii CMBICT | ['eOMETpUYECKUII CMBICIT TMPOU3BOAHON (PYHKIUMU — YIIIOBOW KOI(D(UIHUEHT
MPOM3BO/HOM KacaTeNnbHOU K TpaguKy (YHKIMU B TOYKE. YpaBHEHHE KacaTelIbHOH K rpaduKy
byHKIMN
KomOuHupoBaHHOe 3aHsTHE
Tema 6.5. IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/lep:KaHMe (Co/iepKaHue NPUKJIATHOIO 2
DusznuecKui CMBICIT | MOIYJIA)
IIPOU3BOJIHOU dusnueckuil (MeXaHMYECKUH) CMBICI Mpou3BoAHON. I[IpuMeHeHne mpon3BoIHOMN
B IpoQeCcCHOHANBHBIX | JUI ONpeIeIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTO (popMyItoii uiu rpadukom
3aJadax [IpakTuueckoe 3aHsTHE
Tema 6.6. Copepxannie yueOHOT0 MaTepuana 6
[Ipumenenne npousBoAHOM | Bo3pactanne u yObiBaHHWe (YHKIIMH, COOTBETCTBHE BO3PACTAHUS M yOBIBAHHUS
K HCCIeNoBaHUIO (GYHKUUH | QyHKIMK 3HAKY MPOM3BOJAHON. [IprMeHeHHe NpPOM3BOAHOW K HCCIIEIOBAHUIO
Ha MOHOTOHHOCTh 1 | GyHKUIUH HA MOHOTOHHOCTD U AKCTPEMYMBI.
IKCTPEMYMBI [IpakTndeckue 3aHATHA
Tema 6.7. Coneprxanne yaeOHOTO MaTepuasa 6
Hccnenosanme Gynximii AJropuT™M uccienoBaHus (GYHKIMNA M TOCTPOEHHUS ee rpaduka ¢ MOMOIIbI0

U TIOCTpOEHUE TpaPuKOB

npoun3BoaHON. ITocTpoeHne rpadkoB MHOTOUWIEHOB C UCIOJIB30BAaHUEM ammapara
MaTeMaTHYeCcKoro aHanuza. Mcropus pa3Butus MaTeMaTnyeckoro aHajin3a

HpaKTI/I‘-ICCKI/Ie 3aHATUA

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07
K 1.3
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Tema 6.8. Copepxanre yueOHOTo MaTepuaa 2
Haunboneinee n HauMenblnee | Haxoxaenne HauOOJBLIEr0 W HAWMEHBINETO 3HAYEHHS (QYHKIMH Ha OTPE3KeE.
3HadeHus  QyHKUMM  Ha | [IpuMeHeHHe MPOU3BOIAHONM IS HAXOXKIECHHS HAWIYUIIErO PEUIEHHs B IIPUKIIAIHBIX
OTpe3Ke 3ajadax, JUid ONpeeNieHHs CKOPOCTH IIpolecca, 3aJaHHOro (opMmynoi wiu
rpadgukom
KomOunupoBanHoe 3aHsiTHe
Tema 6.9. IIpodeccuonanbHO OpHEHTHPOBAHHOE CO/lep:kaHue (CodepKaHNe PUKJIATHOTO 6
Haxoxaenue ONnTuMaabHOrO | MOTYJIst)
pesyiabrata ¢ HOMOIIBIO | [IpuknanHbie 3a1a4d, B TOM YHCIE COIMAIHHO-PKOHOMHUYECKOTO U (PU3UIECKOTO
IPOU3BOIHON B | XapaKkTepa, X PelIeHne CPeJICTBAMI MaTeMAaTHIECKOTO aHAIIN3a
IPaKTUYECKUX 3aJadax [TpakTryeckue 3aHATUS
Tema 6.10. Pemenue 3amau. | Comepkanue yueOHOTO MaTeprana 2
[IpounsBonHas Gbynkuny, | udpdepennmpoanne  pynkumid. MccnenoBanue — QyHKIMHA € [TOMOIIBIO
ee MpUMEHEHUe npou3BoHON. Hanbosblee u HauMeHblee 3Ha4eHNs QYHKIIUH
KonTponbnas pabota 8 no pazueny 6
Pa3nes 7. MHOTrOrpaHHUKH U TeJIa BPAILICHUS 46
Tewma 7.1. Conepsxkanne yaueOHOT0o MaTepuana 2 OK 01, OK 02,
MHororpaHHUKH [loHATHE MHOTOTpPaHHWKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHWKA, BBITYKIIBIE W OK 03, OK 04,
HEBBIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA OK 05, OK 06,
KOMOMHMPOBAHHOE 3aHATHE OK 07
Tema 7.2. Copnep:xkaHue yaeOHOro MaTepuana 2 IK 1.3
[Tpuzma. IIpsimast | TIpusma: N-yronpHasi OpU3Ma; TPaHH M OCHOBAHUS TPHU3MBIL; TpsiMasi ¥ HAKJIOHHAsS
U TIpaBUJIbHAs IPU3MBI NpU3MBL;, OOKOBasi ¥ TIIONHAs TIOBEPXHOCTh MPU3MBL  DJIEMEHTHl PU3MBL
IIpaBunbHas npu3mMa
[IpakTHyeckoe 3aHsATHE
Tema 7.3. Coneprxanne yaeOHOTO MaTepuasa 2
[Mapannenenunen, kyo [Tapannenenunen, mnOpsMOYTOJAbHBIM mapajvienenunen ©u ero cpoictBa. KyoO.
Ceuenue ky0a, mapajuienenuneaa
[IpakTHyeckoe 3aHsATHE
Tewma 7.4. Coneprxanne yaeOHOTO MaTepuana 2
[upamuna. [IpaBunbHas | [Tupamuga: N-yrojbHas OUpPaMKIa, TPAaHH M OCHOBAaHHE MUPAMHUJIbL, OOKOBas U
nupamMua. VYceueHHas | moJiHasi TIOBEPXHOCTh MUPAMHUJIBL; PABUIbHAS U YCEUEHHAs MUpaMKIa. JJIEMEHThHI
npaMuaa MUpaMUIbl. BeraucieHre 21eMeHTOB MHOTOTPAHHUKOB: péOpa, AMaroHaNH, YIITb]
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HpaKTI/I‘-IeCKOC 3aHATHUC

Tewma 7.5. Copepxanue yueOHOro MaTepuasa
boxosas u noyHas | [Tnomans OOKOBOM IMOBEPXHOCTH W TIOJHOM IMOBEPXHOCTH MPSMOHN TMPU3MBI,
TTOBEPXHOCTH MIPU3MBI, | IJI0IA](b OCHOBAaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOil mpu3mel. [1nomanb
MIUPAMU/IBI OOKOBOI TMOBEPXHOCTH U MOBEPXHOCTHU MPAaBWIBHON NHpaMuAbl, TeOpema O
ionia i OOKOBOM MOBEPXHOCTH YCEUEHHOMN NMUPaMUIbI
[IpakTueckoe 3anarue
Tema 7.6. Copepxanne yueOHOr0o MaTepuaa

JIBI>KeHHEe B IPOCTPAHCTBE.
CumMeTpHs B IPOCTPAHCTBE

Biwxenne B mpocTpaHcTBe. CUMMeTpuss B IMPOCTPAHCTBE:  CUMMETPHUS
OTHOCHUTEJIBHO TOYKH, NPAMOM, IJIOCKOCTU. DJIEMEHTHI CUMMETPUU B NHUPAMUIAX,
napajuieJienuneaax

[IpakTrueckoe 3aHsATHe

Tewma 7.7. Copepxanne yueOHOr0o MaTepuaa
ITpaBunbHBIE [lonsATHEe mNpPaBWIBHOIO MHOIOTPAaHHUKA; IIpaBWIbHAsA MpU3Ma W IPaBUIIbHAA
MHOTI'OI'PaHHHKH, UX | MUpaMuja; MpaBWIbHAs TPEYroyibHas MUPaMUAa U IMPaBWIbHBIA TeTpasap; KyoO.
CBOMWCTBA [Ipencrasnenue o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTA3JIP, JOAEKAdAP U UKOCASIP.
JIBu>keHHMEe B NPOCTPAHCTBE.  ODJIEMEHTHl  CUMMETPUM B IIPABHIIBHBIX
MHOT'OIPaHHUKaX
[IpaxkTueckoe 3anaTHe
Tema 7.8. Cummerpusa B | IlpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJAepPKaHue (coAepKaHue NPUKJIATHOIO
npodeccun. Ceuenus | moays)
MHOI'OTPaHHUKOB Cummerpust B TpHUpPONE, AaPXUTEKType, TEXHUKE, B ObITy, B mpodeccHuH.
B npodeccHoHanbHBIX | Mcnonb30BaHWe JBMKEHWH B TMPOCTPAHCTBE MPH PEIICHHH NPOPECCHOHATBHBIX
3aJadax 3ama4. CeueHus npusmbl U nupamuisl. IlocTpoeHne cedeHnii MHOTOrpaHHMKOB,
WCIIONB3Ysl METOJ| CJENOB. BBINOJHEHHE BBIHOCHBIX IIIOCKHUX 4YEpTEkKEH U3
PUCYHKOB IPOCTBIX 00beMHBIX (UTYp (BUI CBEPXY, COOKY, CHU3Y)
[IpakTndeckue 3aHATHSA
Tema 7.9. Conepsxanne yaeOHOTO MaTepuasa
Hummnnp, ero | [lunuuapuyeckas MOBEPXHOCTh, 00pa3yroliye HUIMHIPUUECKON MOBEPXHOCTH, OCh
COCTaBJIAOIINE. Ceuenve | numuHIPHYIECKONH MOBEPXHOCTH. LIMIMHAP: OCHOBaHUS M GOKOBas MOBEPXHOCTH,
HUIUHIpa oOpa3ymolas U OCb; IUJIOIIAAsr OOKOBOM M MOJHOM mMoBepxHOCTH. M300pakeHue

LWIMHpA Ha IUIOCKOCTH. Pa3BépTka munmmHapa. CedeHus: TUIUHAPA (IIOCKOCTHIO,
napajieIbHOM WM MEePIEeHAUKYIIPHON OCH IIMIIMH]IPA)

HpaKTI/I‘-ICCKOC 3aHATHUC
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Tema 7.10.
Konyc, ero cocrasisroniue.
CedeHue KoHyca

Copepxanue yueOHOro MaTepuasa

Konnueckasi moBepXHOCTb, 00pa3yrolne KOHHYECKOH MOBEPXHOCTH, OCh M BEpIINHA
KOHUYeckoi nmoBepxHocTU. KoHyC: ocHOBaHHMe M BeplliMHa, 00pasyiouiasi U OCh;
ionaib OOKOBOM M MOJIHON OBEPXHOCTH

HpaKTI/ILICCKI/Ie 3aHATHA

Tema 7.11.
VYceueHHslil konyc. Ceuenue
YCEYEHHOI'0 KOHYca

Coneprkanue y4eOHOTO MaTepuaia

VYceu€Huplii KoHyC: 00pa3yloliie U BbICOTA; OCHOBAHMS U OOKOBAsi MOBEPXHOCTD.
N3obpaxkenne KkoHyca Ha TUIOCKOCTH. Pa3Béprka konyca. CedeHuss KOHyca
(TIOCKOCThIO, MapajuIeIbHOM OCHOBAaHHUIO, M IUIOCKOCTBIO, MPOXOAAIIEH uepes
BEPIIUHY)

HpaKTI/I‘leCKOC 3aHATHUC

Tema 7.12.
[ap u cdepa, uX cedeHus

Coneprkanue y4eOHOT0O Marepuasa

Cdepa u map: ueHTp, paanyc, IMamMmeTp; TUIOIIa b TOBEPXHOCTH cdepbl. B3aumuoe
pacniojiokeHue cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N3o6paxenue chepsl, mapa Ha miockocTu. CeueHus mapa

HpaKTI/I‘leCKOC 3aHATHUC

Tema 7.13.

[Tonstue 00 oObeme Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TEJ BpaIlleHUs

Coneprxanne yaeOHOT0 MaTepuana

[TonsitTue 06 o0wvEMe. OcHoBHbIE cBoiicTBa 00BEMOB Teil. OO0bEM HUpaMUBbI,
MPU3MBI HIWIMHJPA, KoHyca. O0BEM 1mapa u miouas chepbl

[IpakTrueckue 3aHgaThs

Tema 7.14.
O0BEMBI u IUIOIIA U
MOBEPXHOCTEH MOJOOHBIX T

Copepxannie yueOHOro MaTepuana

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHHS MEXAY TUIOIMIAIMU TOBEPXHOCTEN
1 00BbEMaMHU TTOJIOOHBIX TEN

[IpaxkTrueckoe 3anATHe

Tewma 7.15. Coneprxanne yaeOHOTO MaTepuasa

KomOunaruu MHororpaHHuk, onucaHHbld okojio chepsl. Cdepa, BIucaHHas B MHOTOIPAaHHUK
MHOTOTPaHHMKOB M TeJ | WM B TEJO BpalleHUsl. MHOTOIpaHHUK, BIIMCAHHBIN B TEJIO BpAILIEHHS

BPALLEHUS [IpakTnueckue 3aHATHSA

Tema 7.16. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHMe (COAep/KaHMe NPUKJIATHOTO
KomOunammmn MOJLYJIs1)

FEOMETPUYECKUX  Tel  Ha | VMcnonb3oBaHne KOMOMHAIMI MHOTOIPAaHHUKOB U TEJI BpaIllEHUs! Ha IPAKTHKE
MPaKTHKE [IpakTnueckue 3aHATHSA




21

Tema 7.17. Pewenue 3amau. | Coaepkanue yueOHOro MaTepuana 2
Muororpanaukn u  Tena | Beruncnenwe  BenmuumH - (AnMHA,  yroi,  00BEM,  IUIOMIA[b  TTOBEPXHOCTH)
BpaIICHUS reOMETPHUECKUX (DUTYP, UCTIONB3YS U3YUEHHBIE (POPMYIIBI U METOIBI
KonTponbnas pabota 9 no pazueny 7
Paznen 8. IlepBooOpa3Hast pyHKIUH, ee IPUMEHEHUE 16
Tewma 8.1. Copepxanue yueOHOro MaTepuasa 4 OK 01, OK 02,
[TepBooOpasnas GyHKIMH [TepBooOpasnas. Tabnuia nepBooOpa3HBIX OK 03, OK 04,
KomOunupoBanHoe 3aHsTHE OK 05, OK 06,
Tema 8.2. [Tnomans | Comepkanue yueGHOTro MaTepuana 6 OK 07
KPMBOJIMHEHHON  TpaneuuH. | MIHTerpai, ero reoMeTpudecKiii 1 GU3nIecKuii CMbICI. Berancienue nHTErpaa mo IK 1.3
dopmyina Hprotona — | dopmyne HeroTona-JleliOHwmIa
JleitOHuna IIpakTHyeckue 3aHATHSA
Tema 8.3. IIpodeccnonaibHO OPUEHTUPOBAHHOE COleP:KAHME (COAepPKaAHNEe PUKJIATHOTO 4
OnpeneneHHbI UHTETPAll | MOAYJIsl)
B npodeccuoHanbHON | Pelnenue 3a1a4 Ha IPUMEHEHHE UHTErPaa Ul BIYMCIEHH (PU3UUECKUX BEJTUYMH
NeSITeIbHOCTH U )KU3HU Y TUIOIaeH
ITpakTuyeckue 3aHATUS
Tema 8.4. Pemenme 3amau | ConepxaHue yaeOHOro mMarepuaa 2
Ha HaxoxeHune | IlepBooOpasHas u uHTErpai
nepBOOOpa3HOi KonTpomnpHas padota 10 mo pazmeny 8
U €e IpUMEHEHHe
Paznen 9. Teopusi BeposiTHOCTElH U CTATHCTHKA 34
Tema 9.1. Copepxannie yueOHOT0 MaTepuana 2
[Ipencrasnenue naHuelX | [IpexcraBneHne  AaHHBIX ¢ ToMmommblo  Tabmuiy u  guarpamm.  Cpemnee
U OIIMCATeNNbHAs CTATUCTHKA | apudMeTHYecKoe, MeanaHa, HauOoJblllee W HaWMEHbIee 3HAYCHHUs, pa3Max,
JMCTIEPCHsi, CTAHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB
KomOunupoBaHHoe 3aHsATHE
Tema 9.2. IIpodeccnonanbHO OPMEHTHPOBAHHOE CO/lepP:KaHue (CoAepKaHNe MPUKIIATHOTO 4
CocraBnenne TaOJIULL | MOTYJIst)

" IuarpaMm Ha IIPAKTHUKE

[TepBuuHas 00paboTKa CTAaTHCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBieHue.
Haxoxnenne cpemHux XapaKTEpHUCTHK, HaOMI0IaeMbIX NaHHBIX. [IpumeHenune
CTAaTHUCTUYECKUX METOJIOB JJIsl pelIeHUs MPOPECCHOHATBHBIX 3a/1a4
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[IpakTrueckue 3aHaTus

Tema 9.3.
Onepanuu HajJ COOBITHSIMHU,
HaJ| BEPOSITHOCTSIMH.

VYcnoBHas BEpOSITHOCTh

Copepxanue yueOHOro MaTepuasa

CrnydaifHple SKCHEPUMEHTHI (OIBITHI) M Cy4alHbIE COOBITHA. JIEMEHTapHbBIC
coObITHS (KMCXOMBI). BepoATHOCTH CllydallHOTO COOBITHSA. BIUM30CTH YacTOTHI U
BEPOSITHOCTH COOBITHI. Clly4aifHbIE OTBITHI C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU

coObITUsIMH.  BeposTHOCTH  COOBITHII B ONBITaX C  PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMK  COObITHsIMUA. Omnepanii  HajJg — COOBITHSMHU:  IEepeceucHue,
o0BEIMHEHNE, TIPOTHBOIIOJIOKHBIE COOBITHA. Jlnarpammer Diinepa. Dopmyia

CIIOKEHUS BEPOSITHOCTEWU. YCIIOBHAsI BEPOSITHOCTb. YMHOXKEHHE BEpPOSITHOCTEH.
HepeBo ciryyaiiHOro s3kcnepuMenTa. @opmyna nojHou BeposiTHocT. HezaBucumbie
COOBITHSA

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 9.4.
DeMeHThl KOMOMHATOPUKA

Coneprkanue y4eOHOT0O Marepuasa

KomOunatopaoe mnpaBuwino ymHoxkeHus. IlepectaHoBkum u (akropuan. Ywcio
couetanuii. Tpeyronbuuk [Tackans. ®opmyna 6mHoma HeroToHa

HpaKTI/I‘leCKI/IC 3aHATHA

Tema 9.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHME (COAepP/KaAHMe NPUKJIATHOTO
BepostHocTh MO/YJIsA)

B npo(ecCHOHANBHBIX | BrruncieHne BeposSTHOCTEH ¢ UCMOoNb30BaHueM hopmyn komOuHaTopukH. OrieHKa
3a1a4yax BEPOSITHOCTH  COOBITUST B NpodeccHoHanbHOM  nesTenbHOCTH.  Pernenue
npodeccuoHalbHBIX 3a]]a4 Ha BEPOSITHOCTh COOBITHS

IIpakTnueckue 3aHATHSA
Tema 9.6. Coneprxanne yaueOHOT0 MaTepuana
Cepun  mocnenoBaTenbHbIX | BUHapHbBIM ClyYaiiHbIil OMBIT (MCHBITaHHE), YCIeX M Heymada. HesaBucHMbIC
UCTIBITAaHUI ucnbiTanud. Cepuss HE3aBUCHUMBIX HCHBITaHMM g0 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrum
KomM0OunnpoBanHoe 3aHsTHE
Tema 9.7. Copepxanne yueOHOT0 MaTepuaa
Cryuaiinblie BenmmunHbI | CiyvaiiHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacnpeneneHusl.

U pacrpeIeacHusl.
Maremarnueckoe 0KHMJIaHHE
CIIy4yallHOH! BEIUYMHBI

[Ipumepsl pacnpeneneHuil, B TOM 4YHUCIE, T€OMETpUYeCKoe M OWHOMHAIIBHOE.
UucnoBble XapakTEpUCTUKH CIy4alHBIX BEIWYUH: MATEMaTHYECKOE OXUAAHUE,
JUCIIEPCUSl U CTaHJAPTHOE OTKJIOHEHWE. [IpuMepsl MpUMEeHEeHHsT MaTEMaTHYECKOTO
OKMJIaHHs, B TOM YHCIIE B 3a/Ja4ax W3 IOBCEIHEBHOW XU3HU. Maremaruueckoe
OXKHJlaHue OMHAPHOM CiTydailHOW BeNMYMHBL. MaTeMaTH4ecKoe OKUIAHUE CYMMBI
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CIIy4alHbIX BEJIMYMH. MaTeMaTH4eCKOe OKUJAHUE U JUCIEPCUS TEOMETPUYECKOTO
1 OMHOMHUAJIBHOTO PaCIpeIeIeHIH

KoMOuHMpOBaHHOE 3aHATHE

Tewma 9.8. Copepxanue yueOHOro MaTepuaa 4

3akoH  OombIMX  4YMCeN | 3aKOH OOJBLIMX YUCEN U €ro Pojb B HAayKe, NMPHUPOJE U 00LIecTBE. BuIGOpOUHbIi

HemnpepbiBHbIE  CIy4alHBIE | METOX HCCIeAOBaHUNA. [IprMepsl HEMPEPHIBHBIX CIyYalHBIX BENUYUH. DYHKIHS

BEJIMUMHBI (PaclpesiesIeHus). | IUIOTHOCTH paclpelclicHus. PaBHOMEPHOE paclpelelieHHe W €ro CBOMCTBa.

Hopmansnoe pactipenenenue | [loHaTHE 0 HOpMAJIBLHOM pacIpeICICHHH
[IpakTrueckue 3aHgaThs

Tema 9.9. Pemenune 3amau | Comepkanue yueOHOTO MaTeprana 2

KOMOMHATOPUKHU, CTaTHUCTHKH | DjeMeHTbl KOMOMHATOpUKH. CoObITHE, BEPOATHOCTH COObITHSA. CIOXKEHHE |

Y TEOPHUH BEPOSATHOCTEN YMHO>KEHHUE BEPOSTHOCTEN
Konrponsnas padora 11 mo pasueny 9

Paszgen 10. MaremaTn4eckui 11palcT1myMZ 10

Tema 10.1. Copepxanne yaueOHOr0 MaTepualia 8 OK 01, OK 02,

TpuroHomerpus Pajguannas Mepa yriia W €€ CBs3b C IPajyCHOMl Mepoil. TpUroHOMETpUYECKHE OK 03, OK 04,
¢byakiuu.  [IpuMeHeHHe OCHOBHBIX  TPUTOHOMETPUYECKUX  TOXKIECTB IS OK 05, OK 06,
BBIUHCIICHUS 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKIIMNA O OAHON U3 HUX. OK 07
Pemenue npuxnagueix 3aga4. [[pumeHeHre TPUroHOMETPUH B MAIIMHOCTPOCHUH. IK 1.3
KomOunupoBanHoe 3aHsTHE

Tema 10.2. Copepxannie yueOHOro MaTepuana 2

Pemenne 3aga4 | [IpuMeHeHue U3y4yeHHBIX MaTeMaTHUeCKUX (DaKTOB K PEIICHHIO 3a/1a4

MaTEMaTUIECKOr0 KonTpomnbHas padota 12 mo pazueny 10

MpaKTUKyMa [IpakTuueckoe 3aHsTHE

CamocrosiTesbHasi padora 20

IIpomexyTouyHas arTrecTanus (JK3aMeH) 16

Bceero: 340
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3. YCJIOBUS PEAJIM3AIIAY OBIIIEOBPA3OBATEJBLHOM JUCHUILIAHBI
3.1. MaTepuaiabHO-TeXHUYECKOE oDecreyeHne

Kabuner Mmarematuku ocHaieH B cootBeTcTBuH ¢ [Ipunoxxennem.3 OITOII-II.
[Tomemenne kabuHETa COOTBETCTBYET TpeOoBaHUSIM CaHUTAPHO-IMUIACMHUOJIOTHUYECKUX TTPABUI
n HopMmaTuBOB (CanlluH 2.4.2 No 178—02): ocHalieHO THMOBBIM OOOpY/IOBaHMEM, B TOM YHCIIEC
CIEUUANTN3UPOBAHHON y4eOHOI MeOenpl0 W CpeACTBaMU OOy4YeHHs, HEOOXOAMMBIMU JUIs
BBITIOJTHEHUS TPEOOBAaHUHN K YPOBHIO MOJTOTOBKU 00YUYaOIIUXCSL.
O6opynoBanne yueOHOTO KaOnHeTa «MaTreMaTHKI»:
-KOMILIEKT MeOenu /115l IpernoaBarers;
- KOMIUIEKT Me0OeIH MO KOJMYECTBY OO0YYarOIIUXCs;
- I0CKa ay/IuTopHasl,
-KOMILJIEKT YePTEKHBIX HHCTPYMEHTOB;
- KOMILUICKT Y4eOHBIX TaOIuIL;
-KOMILJIEKT y4eOHBIX IJIaKaTOB;
-KOMIUJIEKT MOPTPETOB YYEHBIX-MAaTEMATUKOB;
TexHnuueckue cpeacTBa 00y4eHUS:
- IEPCOHATBHBIN KOMITBIOTEP C JUIIEH3UNOHHBIM IIPOTrPAMMHBIM 00eCIIeUeHUEM;
-MYJbTUMEINA-TIPOCKTOP C SKPAHOM HACTCHHBIM.

3.2. UudopManuoHHoe obecnevyeHue peajn3anuu NporpaMmbl

Jlnst peanu3aiyu nmporpaMmmMbl OMOITUOTEUHBIH (OH UMEET MeYaTHbIC W/WIN JJICKTPOHHBIC
oOpa3zoBaTenbHbIE W HMH(POPMAIMOHHBIE PECYPCHI, PEKOMEHIyeMbIe ISl HCIOJIB30BAaHHUA B
o0pa3oBaTeLHOM IpoIiecce:

OcHOBHbBIC HCTOYHHKH:

3.2.1. [leuaTHble U3HaHNUA:

3.2.2. DJIeKTpOoHHbIE U31aHus (3JTeKTPOHHBIE PeCypcChl):
1. AnreOpa u Hauana mateMatuueckoro ananmsa. 10-11 kmaccel. ba3oBblit U yriyOneHHBINH YPOBHHU.
VYueOuuk : yuebnuk / III. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u np.]. — 13-e uzna., crep. -
Mockaa : [Ipocsemienue, 2025. - 465 c¢. — ISBN 978-5-09-127034-1. - Tekct : anexTponHsbid. -URL:
https://znanium.ru/catalog/product/2220137.— Pesxum goctyna: Juisi aBTOPU3UP. TIOJIb30BaTeNei
2. 'eomerpust. 10-11 ximaccsl. bazoBeiid u yrimyonénusnid ypoHu y4deOnuk / JI. C. AranacsH, B. @.
byty3os, C. b. Kagomnes [u ap.]. — 13-e u3z., crep. - Mocksa: IIpocsemenune, 2025. - 289 c. —
ISBN 978-5-09-127037-2. - Tekcr: DIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2220140. — Pexxum ocTyma: Ajisi aBTOPU3HP. MOJIb30BATEICH
3. bynumoBmu, E. A. Maremartnka. BepostHocts W cratuctuka. 10 kimacc. ba3oBeni u
yriyonéHHbiil ypoBHH: yueOHoe nocobue / E. A. Bynumosuy, B. A. bynsiues. - 4-e usn., crep. -
Mockga: [Tpocsemienune, 2026. - 225 c. - ISBN 978-5-09-128581-9. - Tekcr : anekTponHbiid. - URL:
https://znanium.ru/catalog/product/2233286. — Pexxum noctyma: ajisi aBTOPU3HP. MMOJIb30BATEICH
4. bynumosuu, E. A. Maremaruka. BepostHocth u cratuctuka. 11 kmacc. ba3oBwiii u
yriyonéHHblil ypoBHH: yueOHoe nocobue / E. A. Bynumosuy, B. A. bynsiues. - 4-e usn., crep. -
Mockga: [Tpocsemenune, 2026. - 145 c¢. - ISBN 978-5-09-128582-6. - Tekcr : anekTponHbiid. - URL:
https://znanium.ru/catalog/product/2233287. — Pexxum noctyma: ajisi aBTOPU3HP. MOJIb30BATEICH
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JlonoJIHUTEeIbHbIEe HCTOYHHUKH

3.2.3. IleyaTHbIC H3AAHUA:

3.2.4. DiekTpoHHbIE U3IaHUS (3JT€KTPOHHBIE PeCypcChl):
1.Maremaruka. Anrebpa ¥ Hadajga MaTeMaTHMYecKoro aHanu3a. ba3oBblid ypoBeHb. YueOHOE
nocodue s CIIO: yueOHoe mocoOme st 00pa3oBaTEIbHBIX OpPraHU3AIUM, PEaTH3YIOLIIX
o0Opa3oBaTenbHbIC MPOTPaMMBbI CpeHero npodeccuoHanbHOro oopazosanus / 1. A. Anumos, M.
B. Tkauépa, }O. M. Kossirun [u ap.]. — 2-e u3z., crep. - Mocksa: [Ipocsemenne, 2025. - 561 c. —
( Cepus «Yuebnuk CIIO»). - ISBN 978-5-09-127030-3. - Tekcrt: snextponHbii. - URL:
https://znanium.ru/catalog/product/2220393. — Pexxum gocTyma: Uit aBTOPH3UP. TOJIb30BaTENICH
2. Maremaruka. ['eomerpus. bazoBeiii ypoBens. Yuebnoe nocodue mis CIIO: yue6HOe mocobue
IUIsE  00pa3oBaTeIbHBIX OpraHW3alMid, PeaTU3yIIIUX 00pa3oBaTeIbHbIE MPOTPAMMBI CPEIHETO
npodeccuonanbHoro oopazosanus / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomues [u ap.]. — 2-¢
u3., crep. - Mocksa [Ipocsemnienue, 2025. - 305 ¢. — ( Cepus «Yueonuk CITIO»). - ISBN 978-5-09-
127108-9. - Tekcr: anekrponnsiit. - URL: https://znanium.ru/catalog/product/2220394. — Pexum
JOCTYTIA: JUUIsl aBTOPU3UP. TI0JIb30BaTEICH
3. Breiconkuii, 1. P. Maremaruka. BepostHocts u craructuka. 10—11 knaccel. ba3oBwiii u
yrayOnéHHblil ypoBHU: yueOHoe mocobue / M. P. Bwiconkuii, . B. fAmenko; nmox pea. . B.
Amenko. — 2-e 3., crep. - Mocksa: [Ipocsemienue, 2026. - 305 c. - ISBN 978-5-09-128580-2. -
Tekcr : snexrponnsii. - URL: https://znanium.ru/catalog/product/2233285. — Pexum gocryma:
JUIsL aBTOPU3UD. MTOJIb30BaTEIEH

4. KoHTpo/Ib U OLEHKAa Ppe3yJbTATOB OCBOEHHUsS 0011e00pa30BaTeIbHON IHCIUIIUHBI
KoHTposib M oOLEHKa pe3ylbTaTOB OCBOCHHS 0011e00pa3oBaTeNbHON  TUCIUIUIMHBI
MaTreMaTukKa paCKmeaeTc;{ qepe3 I[I/ICHI/IHJII/IHapHI)Ie pe3y.]II)TaTI>I, HaHpaBﬂeHHLIe Ha
dhopmupoBaHre OOIMMX M MPOGHEeCCHOHATBHBIX KOMIIETEHIIMHA O pa3ziejaM M TeMaM COJICPKaHHS

y4eOHOT0 MaTepuania.

Oomas/npodeccuoHanibHast Pa3nen/Tema Tun OLICHOYHBIX
KOMIIeTEeH U MepONpPHUSTHS
OK 01. Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 IT-o/c, Texymuit KOHTPOIIb:

Br16upats criocoObI penienus
3a1a4 npodeccnoHaIbHOM
JeATeILHOCTH IPUMEHUTEITLHO
K pa3JInIHBIM KOHTEKCTaM

1.5TI-o0/c, 1.6, 1.7.

Temnr 2.1 - 2.12, 2.13 IT-o/c, 2.14.
Temsr 3.1 - 3.4, 3.5 I1-o/c, 3.6.
Temn1 4.1, 4.2, 4.3 I1-0/c, 4.4.
Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Tewmsr 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 IT-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Temsr 8.1, 8.2, 8.3 IT-o/c, 8.4.
Temsr 9.1, 9.2 IT-o/c, 9.3, 9.4,

9.5 IT-o0/c, 9.6 - 9.9.

P.10 IT-o/c

-YCTHBIH OIIPOC;

- MaTeMaTUYeCKUil IUKTaHT;
-MHUBHTyaTbHas
caMocCTosITeNbHas paboTa;
-BBIMIOJTHEHNE " 3aIuTa

TIPaKTUIECKUX PadoT;

- TECTUPOBAHHE;
-BBITIOJIHEHUE KOHTPOJIBHBIX
pabor;

NpOBepKa  MOATOTOBKH M

3aIUTHI TBOPYCCKUX PAOOT.
[IpoMeKyTOUHAs ATTECTALIHS:

- BHINTOJTHEHHUE DK3aMEHAIIMOHHBIX
3a7]aHU.

OK 02.

Hcnonbs30BaTh COBpEMEHHBIE
CpeZCTBa MOKMCKA, aHATIN3a

Y UHTEpIpeTalu MHHOPMALHH,
¥ HHPOPMALMOHHBIE TEXHOJIOTHN
JUIA BBIITOJTHECHUA 3a4a4
pogeCCUOHANTBHOM
JIeSITEITbHOCTH

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

Temsr 2.1 -2.12, 2.13 [1-o/c, 2.14.
Temsr 3.1 - 3.4, 3.5 IT-o/c, 3.6.
Temnr 4.1, 4.2, 4.3 1-0/c, 4.4.
Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temnl 6.1- 6.4, 6.5 IT-0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

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

Texymuii KOHTPOJIB:
-YCTHBIH OI1pOC;

- MaTeMaTHYeCKUi TUKTaHT;
-MHVUBHIyaJbHas
CaMOCTOSITeNIbHAs PaboTa;
-BBITIOJTHEHHE u 3almTa
MpPaKTUYECKUX padoT;

- TECTHPOBAHHE;
-BBINOJIHEHNE
pabor;

KOHTPOJIbHBIX
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7.16 IT-o/c, 7.17.

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

P.10 II-o/c

IpOBEpKa  MOATOTOBKH |
3aIIUTH TBOPYECKUX PaboT.
IIpoMesxyToUHast aTTeCTAIHS:

- BBINOJIHEHHE SK3aMEHAIIHOHHBIX

3aaHHM.

OK 03.
IInanupoBath
U peaJn30BBIBATH COOCTBEHHOE
npoheccCuoHaNbHOE
" JUYIHOCTHOE pa3BuTHE,
MPEANPUHUMATEIBCKYIO
JICSITEITIBHOCTh

B TpodeCCHOHAITBHOM

HCIIOJIB30BaTh

cdepe,
3HAHUSA
MO0 TPaBOBOH W (PUHAHCOBOH
TPAMOTHOCTH B Pa3IMYHBIX

JKU3HCHHBIX CUTYyallusaX

Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 I1-o/c,
1.5TI1-0/c, 1.6, 1.7.

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

Temsr 7.1-7.7, 7.8 IT-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.
Temsr 9.1, 9.2 IT-o/c, 9.3, 9.4,
9.5IT-o0/c, 9.6 - 9.9.

P.10 IT-o/c

Texyiuii KOHTPOJIb:
-YCTHBIH OIIPOC;

- MaTeMaTU4EeCKUil TUKTaHT;
-MHUBHTyaTbHas
CaMOCTOSITeNIbHAs paboTa;

-BBINOJIHEHHE u 3aInuTa
MPaKTHYECKUX paboT;
- TECTHPOBAHHE;
-BBITIOJIHCHUE KOHTPOJIBHBIX
pabor;

OpOBepKa  MOATOTOBKH U

3aIIUTHl TBOPYECKHUX PaldoT.
IIpomexyTouHas arrecTanus:

- BBITIOJTHEHHE YK3aMEHAI[HOHHBIX
3a7aHui.

OK 04.
OddexTHBHO B3aMMOAEHCTBOBATH

Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 IT-o/c,
1.5TI-0/c, 1.6, 1.7.
Temsr 2.1 -2.12, 2.13 IT-o/c, 2.14.

Texymuil KOHTPOJIB:
-YCTHBIH 0IIpOC;
- MAaTeMaTU4YECKUH TUKTAHT;

u paboraTb B  KOJUICKTHBE i

1 KOMAKIE Tewmsr 3.1 - 3.4, 3.5 I1-o/c, 3.6. MBIy ATbHA _
Tembt 4.1, 4.2, 4.3 TT-o/c, 4.4, CANOCTOATCIIb A PaGoTa;
Temer 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9, e e
Tewsi 6.1- 6.4, 6.5 [1-o/c, 6.6 - 6.8, ectmposanes
69 H'O/C, 610 -BBIINIOJIHECHUE KOHTPOJIbHBIX
Tewmsr 7.1-7.7, 7.8 IT-o/c, 7.9 - 7.15, pabor:
7.16 IT-o/ C, 7.17. NpOBEpKa  IMOATOTOBKU  H
TeMmpl 81, 82, 83 H‘O/C, 84 3aIUTH TBOPUECKUX paGoT,
Temsr 91, 9.2 H-O/C, 93, 94, HpOMe)KYTOLIHaSI aTTecTaIus:
95 H'O/C, 96 - 99 - BBIIIOJIHCHHUEC DK3aMCHAIlHOHHBIX
P.10 IT-o/c 3a/[aHHiA.

OK 05. Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 TT-o/c, Texymuuii KOHTpOIS!

Ocy1ecTBIATh YCTHYIO u | 1.511-0/c, 1.6, 1.7. “yerHiii onpoc; .

mHCHMeHHYI0  KommymmKammo | LEMEI 2.1-2.12, 2.13TT-o/c, 2.14. " MATCMATHACCKIH MKTANT;

Temnr 3.1 - 3.4, 3.5 IT-o/c, 3.6.

-MHIUBHIyaJIbHAS

Ha  TOCyNapCTBCHHOM  A3bIKC Temur 4.1. 4.2 4.3 T-o/c. 4.4 camocTosITeNbHas paboTa;
Poccuiickoit Denepauu TeMu 5:1’_5.'4 ’5.'5 T-o/c ’ 5..6 '_5.9' -BBIMOJTHEHUE u 3aImTa
¢ YUeTOM  OCOOEHHOCTEH | Temp 6.1- 6.4, 6.5 [-o/c, 6.6 - 6.8, MPAKTUYECKIX pagorT;
COLMAJIBHOTO M KyJbTypHOro | 6.9 Il-o/c, 6.10.  TeCTHPOBAHC,
-BBIIIOJIHCHUC KOHTPOJIbHBIX
KOHTEKCTa Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, pabor;
7.16 TT-o/c, 7.17. o
’ poBEpKa  TMOJIrOTOBKH U
Tewmsr 8.1, 8.2, 8.3 IT-o/c, 8.4. SAIIHTH TBOPHECKHX PaGOT.
Temp1 9.1, 9.2 [T-0/c, 9.3, 9.4, [IpoMexyTO4Has aTTEeCTALM:
95 H'O/C, 96 - 99 = BBIIIOJTHCHUEC 3K3aMCHAITUOHHBIX
P.10 IT-o/c 3aJJaHHI.
OK 06. Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 IT-o/c, Texymuit KOHTPOIIB:
[posiBisTh rpaxpancko- | 1.5 1I-o/c, 1.6, 1.7. "YCTHBII OMpoC;
MATPHOTHHYECKYTO TO3HIIHIO, Temsr 2.1 -2.12, 2.13 [1-o/c, 2.14. - MaTeMaTHaECKUH JINKTAHT,
Temsr 3.1 - 3.4, 3.5 I1-0/c, 3.6. “HHMBANyTbHAT
ACMOHCTPUPOBATH OCO3HAHHOC Tempi 4.1. 4.2 4.3 TI-o/c. 4.4 caMocTosATeNnbHas paboTa;
IIOBCICHNEC TeMbl 5:11_5..41’ 5..5 H-O/C,,S.IG ._5.9. -BBITIOJTHEHUE U 3anuTa
Ha  OCHOBS  TPAJMLMOHHBIX | Tewp 6.1- 6.4, 6.5 [1-0/c, 6.6 - 6.8, MPAKTHECKIIX paGot;
POCCHICKHX TyXoBHO- | 6.9 IT-o/c, 6.10. " TCCTHPOBAHHE,
o -BbIIIOJIHCHUC KOHTPOJIbHBIX
HPABCTBEHHBIX nensocreli, | Temsr 7.1-7.7, 7.8 I1-o/c, 7.9 - 7.15,
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B TOM qucJie C Y4€TOM
TapMOHHM3AIUN
MCXHaAIIMOHAJIbHBIX

U MCKPCIUTHO3HBIX 0THOHICHPII71,
IIPUMEHATH CTaHIapThI

AHTUKOPPYHNIIMOHHOT'O ITOBESACHUS

7.16 IT-o/c, 7.17.

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

P.10 II-o/c

pabor;

- IIpOBEpKa  IOATOTOBKU U
3aIIUTHl TBOPYECKUX PAOOT.
IIpomesxyToUHast aTTeCTAIHs:

- BBINOJIHEHHE SK3aMCHAIIHOHHBIX

3aJaHHH.

OK 07.
CopeiicTBOBaThH
OKpY’Karomieun cpensl,
PECYPCOCOCPEIKECHUIO, TPUMEHSITh
3HAHUS

COXpaHCHHIO

00 U3MEHECHUU KIIUMara,
TIPUHIHITBI OEpEIKITMBOTO
TIPON3BOJICTBA, 3¢ heKTHBHO
JIEHCTBOBATh

B YPE3BBIYANHBIX CUTYaLUIX

Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 IT-o/c,
1.5TI1-o0/c, 1.6, 1.7.

Temsr 2.1 -2.12, 2.13 I1-o/c, 2.14.
Tewmsr 3.1 - 3.4, 3.5 IT-o/c, 3.6.
Temse1 4.1, 4.2, 4.3 I1-0/c, 4.4.
Tewmsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Tewmsr 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 IT-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

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

P.10 II-o/c

Texymuil KOHTPOIIB:
-YCTHBIH OIIPOC;

- MaTeMaTUYeCKuil AUKTaHT;
-MHMBHyaJIbHAas
CaMOCTOSITeNIbHAs paboTa;

-BBINIOJTHEHHE " 3aIuTa
MIPAKTUYECKUX PadoT;

- TECTHPOBAHUE;

-BBITIOJTHEHHE KOHTPOJIGHBIX
pabor;

- TpoBepKka  IOJATOTOBKH U

3aIIUTHI TBOPYECKUX PadoT.
IIpomexyTouHast aTrectanus:

- BBITIOJTHEHHE SK3aMEHAIHOHHBIX
3a7aHui.

K 1.3

[Ipou3BOAUTH TEXHUUECKOE
00CIIy>)KUBaHUE U JUATHOCTUKY
MPOMBILIJICHHOTO
(TEXHOJIOTUYECKOTO)
o0opymoBaHUs B IpoIiecce
9KCIUTyaTalliu B COOTBETCTBHH C
TEXHUUYECKOHN JOKyMEHTalUEH

Tema 1.1, 1.2 IT-o/c, 1.3, 1.4 IT-o/c,
1.51I1-o0/c, 1.6, 1.7.

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

Tewmsr 7.1-7.7, 7.8 IT-o/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Temsr 8.1, 8.2, 8.3 [T-o/c, 8.4.
Temsr 9.1, 9.2 IT-o/c, 9.3, 9.4,
9.5IT-o0/c, 9.6 - 9.9.

P.10 II-o/c

Texyiuii KOHTPOJIB:
-YCTHBIH OIIPOC;

- MaTeMaTUYeCKuil AUKTaHT;
-MHIUBHTyaTbHas
caMoCTOsITeNbHas paboTa;

-BBITIOJIHEHUE u 3aImra
MIPAKTUYECKUX PadoT;

- TECTHPOBAHUE;

-BBITIOJIHEHUE KOHTPOJIBHBIX
pabor;

- TpoBepKka  IOJTOTOBKM U

3aIIUTHI TBOPYECKUX PAbOT.
IIpomexyTouHast aTTectaius:

- BBIIIOJIHEHHE 9K3aMEHALIMOHHBIX
3a7JaHHI.




