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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA

1.1. Mecto 001I€00pa30BaATEILHOI0O Y4eOHOI0 TNpeaMeTa B CTPYKTYpe OCHOBHOIi
00pa3oBaTeIbHON MPOrpaMMbl

O6meoOpa3oBarenbHblii  yueOHbIi  mnpenMer «OVYIL.03  Marematukay — sSBISIETCS
00s3aTeNIbHOM  YacThio  001Ie00pa30BaTEIbHOIO IUKIA 00pa3oBaTeNbHON IMpPOrpaMMbl B
cootBetcTBUU ¢ ®I'OC CIIO mo npodeccun 15.01.29 KonTposep kayecTBa B MaTHHOCTPOSHUH.

12, Heam um mnjaHupyeMmMble pe3yJbTaThbl OCBOEHHsI 00Ie00pa30BaTEIbHOIO
y4eOHOro nmpeamera

1.2.1. ean 0011€00pa3oBaTeILHOIO MpeAMeTa

Conepxanme mporpamMmbl ydeOHOro mpeamera «MaremaTuka» HampaBlIeHO Ha

JOCTHKEHHE pe3yNbTaToB ee W3Y4YCHUS
B cootBeTcTBUU ¢ TpeboanusiMu ®I'OC COO ¢ yuetoM npodeccruoHaIbHON HAIpaBICHHOCTH
OrocC CIIO. IIpuopureTHbIMU LEISIMU oOyueHus MaTeMaTHKe

Ha 0230BOM YPOBHE SIBJISTFOTCSI:

- (opmupoBaHHE [EHTPAIbHBIX MATEMATHYECKUX MOHATHH (YUCIO0, BEIHYHUHA,
reoMerpuueckas  (Qurypa, TepeMeHHas, BEPOSATHOCTh, (YHKIHUA), OOCCICUYMBAIONINX
PEEMCTBEHHOCTh U TIEPCIIEKTHBHOCTh MATEMAaTHUECKOTO 00pa30BaHust 00YJIaIOIINXCS;

- MOJIBE/ICHNE 00YYArOIIMXCS HAa JOCTYITHOM JUIsSi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHKH M OKPYXKAIOIIEro MHpPa, MOHMMAaHHE MAaTEeMaTHKH KaK 9acTH OOIIEH KyJIbTYphI
YeJI0BEYCCTBA;

- pa3BUTHE WHTEJUICKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydarormmxcs,
IO3HaBaTeIbHOU AKTHUBHOCTH, HCCJICJOBATCIbCKUX YMCHHﬁ, KPUTUYHOCTH MBIIIJICHUA, HHTEPCCa
K U3YUCHHIO MaTEMAaTHUKH;

- (¢opmupoBanue (HYHKIMOHATBHOW  MaTEMaTHYECKONW TPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTEeMAaTUYECKUE ACTIEKThl B PEAbHBIX )KU3HEHHBIX CUTYAIUSX U TPU U3YUYCHUH
JIPYTUX JAUCIUIUIMH, TPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OopMyIHpoOBaTh MX Ha
S3bIKE MaTEMaTHMKH W CO37aBaTh MaTeMaTHYECKUE MOJICIH, TPUMEHATh OCBOCHHBIM
MaTeMaTUYeCKUU arnmapar JJIA peICHUA IMPAKTUKO-OPUCHTHUPOBAHHBIX 3aaa4, 3a1a4
PO eCCUOHATILHOM JIeATEILHOCTH, UHTEPIIPETUPOBATh U OIIEHUBATH TIOJYYCHHBIC PE3YJIbTaThI.

1.2.2. Tlimanupyemble pe3yabTaThl 0CBOeHHMSI 0011e00PAa30BATEJbLHOI0 INpeaMeTa B
coorBercTBMH ¢ PI'OC CIIO u Ha ocaose PI'OC COO

O6mue kommereHimu (manee — OK) wu  mpodeccroHanbHble  KOMIETEHIHH
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMH, METANpPeIMETHBIMU
W TpeIMeTHBIMH  pe3ylbTaTamMu  oOydeHus OazoBoro ypoBHsS (mamee —  IIPO)

OI'OC COO npexncrapiieHbl B Ta0IULIE:



Ilnanupyembie pe3yabTaThl 0CBOCHHA 0011e00pa3oBaTe/bHOM JucHUILIHHBI B cooTBeTcTBHM ¢ PI'OC CIIO n Ha ocHOBe

oroc Coo

Oco0oe 3HaueHue NUCHUIUTMHA uMeeT npu popmupoBanuu U pazsutuu OK u [1K.

Koa u HauMeHOBaHMe

Pe3yabTarnl 00yyeHus

(popmMupyembIx
KOMIeTeHIHii O0mue JucuMILInHAPHbIE
OK 01. Beibupare crocoOs | JINUHOCTHBIE — pe3yabTaThl  JOMKHBI  oTpaxaTh | [IPO1. Bianenue meromamMu J0Ka3aTenbCTB, adrOpPUTMaMU

pelieHus 3a1a4
pohecCHOHATLHOM
JIeSATEIbHOCTH
IMPUMCHUTCIIBHO

K pa3JIMYHbIM KOHTCKCTaM

B YAaCTU: TPYJAOBOTO BOCIIUTAHHUS:

- TOTOBHOCTb K Tpydy, OCO3HAHHE IEHHOCTH
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIHLHOCTH
TEXHOJIOTUYECKOW U COLMaIbHOW HAMpPaBIEHHOCTH,

CIIOCOOHOCTh MHUIMHPOBATh, IJIAaHUPOBATh
u CaMOCTOSITEIILHO BBITOJIHATD TaKylo
NeSITENIbHOCTD;

- UHTEpPEC K pa3IMYHbBIM cepam

popeCCUOHAIIBHON JESTETHHOCTH.
MeTtanpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
I1I03HaBaTCJIbHBIMU HGﬁCTBI/IﬂMHZ

a) 6a30BbIe JIOTMUECKUE JICHCTBHUSL:

- CaMOCTOSITEIIEHO dbopMynupoBaTh
U aKTyalu3MpoBaThb MpobieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBIMBaTh  CYIIECTBEHHBIM  IPU3HAK

WUJIN OCHOBAHUA IJIs1 CpaBHeHI/ISI, KHaCCI/I(i)I/IKaHI/II/I
# 00001IEeHNS;

- ONpemeNaTh [EeIH JIeATCIbHOCTH,
napaMeTpbl U KPUTEPUU MX JIOCTHIKCHHUS,
- BBIABIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/ISI
B PacCMaTpPUBACMBbIX SIBJICHUSX;

- BHOCHTb KOPPEKTHBBI B JEATCILHOCTh, OICHUBATH
COOTBCTCTBUC pe3yHbTaTOB neiaam, OILICHHUBAThHb
PHUCKH ITOCIEACTBUI IEATETbHOCTH

3a/1aBaTh

pelieHus 3aaay; ymeHue (GopMyIHpoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOpEMBbl, NMPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHBIC
paccyX/IeHUs B X0JI€ pELICHUs 3a/1a4;

[1P62. YMmeHue omepupoBaTh MOHSATHIMH: CTENEHb YHCTIA,

norapudM YHWClIa; YMEHHE BBIMOJIHATH  BBIYHCICHUE
3HaYEHHH

U TpeoOpa3oBaHMsl  BBIPAKEHUHW CO  CTENCHSIMH H
norapudmamu, MnpeoOpa3oBaHus APOOHO-PAIMOHATBEHBIX
BBIPAKECHMUI;

[TP63. YMeHue omnepupoBaTh MOHATHUSMHU: PallMOHAIBHEIE,
UppalMOHATBHEIE, IOKa3aTeJIbHEIC, CTEICHHEIE,

JorapupMHUUECKUe, TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

[1P64. VYmenue omnepupoBaTh MOHATUAMHU: (QYHKIHS,
HenpepbIBHAas (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Has,
OTIpeNIeICHHBIA MHTETPal; yMEHUE HAXOAHUThH TPOU3BOIHBIE

DIIEMEHTAPHBIX  (DYHKIHUH,  HUCHONB3ysd  CIIPaBOYHBIC
MaTepuaibl; UCCIEN0BaTh B MPOCTEUIINX cITydasX QyHKIIMH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJbIINe

U HauMEHbIIME 3Ha4YeHWs (QYHKIMHA; CTPOUTh Tpaduku
MHOT'OYJIEHOB c HCII0JIb30BAHUEM amnmnapara
MaTeMaTHUYeCKOTro aHalnu3a; IPUMEHATh MMPOU3BOJIHYIO TPU
peleHnn 3a1a4y
Ha JIBUKEHHUE; PElIaTh IPAKTUKO-OPUEHTHUPOBAHHBIE 3ajaul
Ha HauOOoJIbIINE U HAMMEHBIINE 3HAYCHUS, Ha HaX0XICHHE
IyTH, CKOPOCTU U YCKOPEHMSI,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJAJICTh HAaBBIKAMH YYCOHO-HCCIICIOBATEIBCKOM
U TIPOCKTHOM JIESTeIbHOCTH, HAaBBIKAMHU Pa3pPCIICHHSI
npo0em;

- BBIIBIIATH  NPHYHUHHO-CIICJACTBEHHBIC  CBS3H
U aKTyaJu3upOBaTh 3ajJady, BBIABUIATh THIIOTE3Y
ee peleHus, HAXOJUTh apryMEHTBI
JUISL JTOKa3aTeIbCTBA CBOMX YTBEPIKJICHHUH, 3aaBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;

- aHAJIM3UPOBATh IOJYYCHHBIC B XOJIC PCIICHHS
3aaud  pe3ysbTaThl, KPUTHYECKH  OILICHUBATh
HUX JOCTOBEPHOCTh, IPOrHO3HPOBATh H3MEHEHHUE
B HOBBIX yCJIOBHUSX;

pa3padarbIBaTh IUIaH PEIICHHS IPOOJIEMBI C YY€TOM
aHaIn3a HUMEIOIIUXCSI MaTepHaIbHBIX
Y HEMaTePUAIbHBIX PECYPCOB;

- YMETh TMEPCHOCHTHh 3HAHUS B IO3HABATEILHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATSILHOCTH,

- yMeTb MHTETpUpPOBaTh 3HAHUS M3 Pa3HbIX
NPEIMETHBIX 00JIacTel;
- BBIABUraTb  HOBBIE  WUJEH,  Mpeasararb

OPHUT'MHAJIBHBIC MMOAXOAbI U PCHICHUA

[1P65. YMenue omnepupoBaTh HOHATHSAMH: pallOHAJIbHAs
GbyHKIMS, TTOKa3aTenbHass (PYHKIUS, CTETICHHAs (PYHKITUA,
JorapupmMuuecKas byHKLUS, TPUTOHOMETPUUECKUE
byHKIMKH, 00paTHBIE (YHKIUH, YMEHHUE CTPOUTH I'pauKu
U3yYeHHBIX  (DYHKIMHA, WUCHONB30BaTh TpaQuKH IpH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEIICHUH 3324
U3 JpPYrux Y4eOHbIX MPEeIMETOB M 337a4 M3 pPEalbHOM
KU3HU; BbIpakaTh (opMynamMu 3aBUCUMOCTH MEXITY
BEJIIMYMHAMU;

ITP66. YMeHue pemath TEKCTOBBIC 3aa491 Pa3HBIX THIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHI, JIOJM M YacTH, Ha JIBHKCHHE,
paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 33Ja4d U3
o0macti  ynpaBleHHS  JHYHBIMH M CEMCHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKCHHUS,  YPaBHEHMS,
HEpaBEHCTBA W UX CHUCTEMBl 110 YCJIOBHIO 3aJayH,
UCCIIeIOBaTh  TOJYyYEHHOE  pelIeHHe U OICHUBATh
MPaBIONIOI00HOCT PE3YIIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpeJlHEe
apupMeTHYecKoe, MenuaHa, HauOoJyblIee W HAaMMEHBIIEe
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; YMEHUE M3BJIEKATh, HHTEPIPETUPOBATH
uHpOpMalLMIO,  TPEJICTaBIEeHHYH0 B  Tabiaumax, Ha
IuarpaMmax, rpaukax, OTpaKarollyro CBOWCTBA peallbHBIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C

MOMOIIGI0  TAOMWIl W JUarpaMM;  HCCIIEJ0BaTh
CTaTUCTHYCCKUE JIaHHBIE, B TOM qHCIe
C IMPUMCHCHHUEM rpa(bnqecmxlx MCTOAOB U OJJICKTPOHHBIX
CPEJICTB;

ITP68. Ymenue onepupoBaTh MOHATUSIMHE: CIIYIaHBIA OTBIT
U CIy4ailHOe COOBITHE, BEPOSATHOCTh CIY4allHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpPHBbIE (aKThl U
(dbopMynbl MpU pEIICHWH 33/a4; OLEHHBATH BEPOSTHOCTH

peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4YailHBIMH  BeIMYMHAMHU; yMEHUE TIPUBOIUTH
NpUMepbl MPOSIBJICHMS 3aKoHAa OOJBIIMX 4YHCENl B




MPUPOIHBIX
U OOIIECTBEHHBIX SBJICHUSX;
ITP69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOYKaA, MpsiMas,

IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yroJ,
CKPELIUBAIOIINECS psiMbIE, napajuieIbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YIOJl MEXAY IPSAMBIMU, YTOJI MEKIY IPAMOU
U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKM [JO IUIOCKOCTH, PACCTOSHUE MEXAY NpSIMbIMHU,
paccTosiHuEe MEXIy IUIOCKOCTAMH; YMEHHME MCIIONIb30BaTh
OpU pelIeHUH 3a7ad W3ydeHHble (AKTBI W TEOPEMBI
IUIAaHUMETPUM; YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB
OKPY’KaroILEero MUpa;

ITP610. YMenue onepupoBaTh NOHATUSMH: MHOTOI'PAHHUK,
CEYEeHHE MHOIOIpaHHUKA, KyO, Mapaiienenures, npusma,
nupamuzia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHJIUHJP,
KOHyc, 1map, c¢epa, ceueHUs QUIYypbl BpallCHMUS,
IUIOCKOCTh, Kacamomiasicss chepsl, IUIUHApPa, KOHYcCa,
IoUiab TOBEPXHOCTH MUpaMHIbl, IpPU3MBI, KOHYCa,
WIMHApA, JIo1aak chepbl, 00beM Kyda, IpIMOYToJIbHOIO
napajulefienunena, NUPaMHUAbl, OPU3MBL,  LWJIMHJPA,
KOHyca, IIapa; yMEHue H300paxaTb MHOTOTPAaHHUKH
U TOBEPXHOCTU BpAIICHMs, HMX CEYEHHUS OT PYKH, C
MIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEACTB;  YMEHHME  pPaclo3HaBaTb  CHUMMETPHUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPABHJIbHBIC
MHOTOTPaHHUKU;

[1P611 VYwmenue onepupoBaThb MOHATHSIMU: JBUKEHUE
B IPOCTPAaHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIEHUE IUIOMIAJEd IIOBEPXHOCTEN H
00BeMOB MOAOOHBIX GUTYp MPH PEIICHUU 3a]1aY;

[1P612. YMeHue BBIUUCIATH T€OMETPUYECKHE BEITUYMHBI
(nmuHa, yroj, IIomanab, 00bEeM, IJIOMIAaab TMOBEPXHOCTH),
UCTIOJB3Ys U3yYCHHBIE (POPMYIIBI U METO/IBI;

[TP613. YMmenue onepupoBaTh MOHATUSIMHU: TPIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBl BEKTOPA, CKAJISIPHOE IPOU3BEICHHUE, YTOJI




MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpPA Ha 4YHUCJIO; HAaXOIUTh C IIOMOIIBK H3Y4YCHHBIX
dbopMynT KOOpPIWHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXy IBYMsSI TOUKAMU;

I1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pelleHus 3aJadd, paclo3HaBaTh MAaTEMaTUYECKHE
(baxTb

U MaTeMaTH4YeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; yMEHHE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM W  MHPOBOM
MAaTE€MaTUYeCKON HAyKH

OK 02. Hcnonw3oBaTh
COBPEMEHHBIC cpeiacTBa
[MOMCKa, aHanu3a 51
MHTEpIpeTauy HHHOpMaIIi,
I5 nH(pOpMaIIMOHHBIC
TEXHOJIOTUHU IJI BBIITOJHEHUS
3amaq npodeccuoHanbHOM

JICATCIIBHOCTH

JInuHOCTHBIE pe3yiabTaThl JOJIZKHBI
YaCTH: HCHHOCTHU HAYYHOI'O ITO3HAHUWA:

OTpaxaTb B

-cpopMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKHd M OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO

Ha JIMasore KyJabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOCTO MECTA B MMOJIMKYJIBTYPHOM MHPE;
MertamnpeaMeTHbIe pe3ybTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JEUCTBUSIMMU:

B) pabota ¢ uHpopmaruei:

- BJaJIeTh HaBbIKAMM MOJy4YeHHs] WH(POpMALUU M3
HUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATECIIBHO
OCYIIECTBIATh MOMCK, aHAJIM3, CUCTEMATH3alUi0 U
MHTEpPIIpEeTalvi0 HHPOPMALIUK PA3IMYHBIX BUJIOB U
¢bopmM npencTaBieHus;

- CcO3llaBaTh TEKCThl B pa3MYHBIX (QopMmaTax ¢
y4eTOM Ha3HaueHUs MHPOpMaLUU U IeJIeBOU

ayTUTOpUM,  BBIOMpas  ONTUMalbHYIO  (opmy
IIPEICTaBICHUS
U BU3YaJIU3alllH;
- OLEHUBaThb  JOCTOBEPHOCTb,  JIETUTUMHOCTb

nHpopManuu, e€e COOTBETCTBHUE
MOPaTbHO-ITHYECKHUM HOPMaM;
- WCNOJIB30BaTh CPEICTBA HMH(OPMAIMOHHBIX U

IMpaBOBBIM U

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AJIFOPUTMaMHU
peuieHus 3anad; yMeHHe (hOpMYIMpPOBATH OIPENAEICHUS,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTeJbHbIE
paccyXIeHUs B XO/I€ PELICHUs 3a1ay;

[1P62. YMmeHue onepupoBaTh MOHSATHSIMH: CTEIIEHb YMCIIA,

jmorapudM 4YHWCla; YMEHHUE BBHIMONHITH BBIYHUCIICHHE
3HA4YECHHUU

U mnpeoOpa3oBaHUS BBIPAKEHUH CO  CTEMEHSMH W
norapudmamu, TpeoOpa3zoBaHus JAPOOHO-PAIIMOHATBHBIX
BBIPAKCHMUIA;

[1PG3. Ymenue omepupoBaTh MOHATHUAMH: PallMOHAIBHEIE,
UppalMOHANIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,

jJorapuMuyuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI;

[1P64. VYwmenue omnepupoBaTh TMOHATUAMU: (QYHKIIHS,
HernpepbIBHAas (QYHKLUS, NPOM3BOJHAs, IepBOOOpa3Has,
OTpe/IeNIEHHBI MHTETpall; yMEHHE HaXOIUTh MPOU3BOJIHBIE

AIIEMEHTAPHBIX  (DYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIC
MaTepuabl; UCCIEeI0BaTh B IPOCTENIINX cITydasx (pyHKIUH
Ha MOHOTOHHOCTb, HAaXOJHUTh HaubosbIIHe

U HauMEHbIIME 3HAa4YeHHs (QYHKIMHA; CTPOUTh Tpaduku
MHOT'OYJIEHOB C HCII0JIb30BAHUEM anmnapara
MaTeMaTHYeCKOro aHalIMu3a; MPUMEHATh MPOU3BOIHYIO NPH
peleHnn 3a1a4y
Ha JIBUKEHUE; PEeNIaTh NPAKTUKO-OPUEHTHPOBAHHBIE 3aa4l




KOMMyHI/IKaI_II/IOHHBIX TCXHOHOFHﬁ B peIHeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHu3alMOHHBIX  337a4  C  COOJII0JICHUEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHHKH OE30MMaCHOCTH,
THTHEHBI,  PECypcocOepekeHHsi, NpPaBOBBIX U
THYCCKUX  HOPM,  HOPM  HMH(DOPMAIHOHHOU
0e30IMacHOCTH

Ha HauOOJBIINE U HAUMEHBIINE 3HAYCHHS, HA HAXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
byHKIMS, TTOKa3aTenbHass (PYHKIUS, CTeNeHHas (PYHKIUA,
JorapupmMuuecKas byHKLu, TPUTOHOMETPUUECKUE
dbyHKIMH, 00paTHBIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
U3y4eHHBIX  (DYHKIHMHA, UCHONB30BaTh TpaduKud TpU
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, IPU PEILICHUH 33124
U3 JpYrux Yy4eOHBIX MPEeIMETOB M 33Ja4 M3 pPEalbHOM
KU3HU; BbIpakaTh (opMynamMu 3aBUCUMOCTH MEXITY
BEIIMYMHAMU;

[TP66. YMeHnue pemath TEKCTOBBIC 3a/1a4H PA3HBIX TUIIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JOJW M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 33Ja4d U3

obnacTu  ympaBiI€eHHUS ~ JIMYHBIMHU U CEMEHHBIMU
¢uHaHCAMM);  COCTABIATh  BBIPAXKEHUS,  ypaBHEHMUS,
HEPaBEHCTBA M HX CHCTEMBl II0 YCJIOBHMIO 3aJauH,
UCCIENOBATh  IOJYYEHHOE  PEIIEHHE W OLEHUBATH
IIPaBJONOA00HOCTb PE3YJIBTATOB;

[TP67. VYmeHue omnepupoBaTh MNOHATHAMM: CpeJlHEe

apudmernyeckoe, MeauaHa, HauOousblliee M HaUMEHbIIEE
3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHJAPTHOE OTKIOHEHHE
YHICJIOBOr0 Habopa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMalLMIO,  TPEJICTaBIEHHY0 B  Tabmumax, Ha
quarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
NPOIIECCOB UM SIBJICHUN; MPEJICTaBIATh HH(POPMALUIO C

NOMOIIBI0  TAOMMI] W JWMarpaMmM;  HCCIIEOBATh
CTaTUCTHYCCKUE JIaHHBIE, B TOM qHCIe
C IIPUMCHCHHUEM rpa(bnqecmxlx MCTOOOB W JJICKTPOHHBIX
CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIAHBIA OTBIT
U cIy4aifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C  HCIIOIH30BAaHHEM
rpadUYeCcKuX METOAOB; MPUMEHSTh (DOPMYIIBI CIIOKCHHS H
YMHOXXCHHSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl |
GbopMyInbl TpU pEIICHUH 3a]a4; OIEHUBATH BEPOSTHOCTH
peasbHbIX cOOBITHI; 3HAKOMCTBO




CO CIy4YyallHBIMM  BEIMYMHAMHU; YMEHHE TPUBOJIUTH
OpUMepsl  TPOSBJICHUS 3aKOHA  OONBIIMX  YHCENl B
MPUPOIHBIX

U OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCT, MIPOCTPAHCTBO, JBYTPaHHbBIN yroJl,
CKPELIUBAIOIINECS psiMbIE, napajuieIbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YIOJl MEXAY HPSAMBIMU, YTOJI MEKY IPAMOU
U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMbIMHU, PACCTOSHUE
MEXY TUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh MPH PEIICHUU
3ajjay  U3y4yeHHble (AKTBI M TEOPEeMbl IUIAHUMETPHH;
YMEHHE OLEHHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOrpaHHMKa, KyO, Mapajulesienuiiesi, npusma,
nupamMuia, GUrypa M TOBEPXHOCTh BpAIICHUS, HWJIMHP,
KOHyC, Imap, cdepa, cedyeHus (urypsl BpalleHus,
TUIOCKOCTh, Kacaromiasicss cdepsl, IHIUHApa, KOHYCA,
IUIOINAJb TOBEPXHOCTH NHPAaMHbI, TPHU3MBI, KOHYcCa,
HUAJTUHIPA, TUIOMAAb chepbl, 00beM KyOa, TPsIMOYTOJIBHOTO
napajjieNienunena, NUPaMUIbl, TOPU3MbI,  LWIMHIPA,
KOHyca, IIapa; yMEHWE H300paxxaTb MHOTOTPAaHHUKH
U TIOBEPXHOCTH BpAIICHUS, HX CEUEHHUS OT pPYyKH, C
MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB W DIIEKTPOHHBIX

CpPEeACTB;  YMEHHME  pacno3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE, yYMEHHWE  pAclo3HaBaTh  IPaBUIbHBIE
MHOTOTPaHHUKH;

[IP611 VYmenue omnepupoBaTh TMOHATUSIMU: JBUKECHHE
B TIPOCTPAHCTBE, MOAOOHBIE (UTYpHl B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHHWE IUIOMIAJC TOBEPXHOCTEH U
00BeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[IP612. YMeHHE BBIYUCIATH TE€OMETPUUYCCKHUE BEITUUMHBI
(nmuHA, Yroj, TUIOMaab, 00beM, IJIOMAAbh MOBEPXHOCTH),
MCIOJIB3YS U3yUeHHBbIE (DOPMYIIBI M METOMBL;




[1P613. YMmenue onepupoBaTh MOHATHIMHU: MPSIMOYTOIbHAS

CHCTEMA KOOpAuHaAT, KOOpJAWHAaThI TOYKH, BCKTOD,
KOOpAUHATBI BCKTOpaA, CKAJAPHOC NPOU3ZBCACHUEC, YI'OJI
MCXKAY BCKTOpaMH, CyMMa BCEKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YHCJIO0; HAXOAUTh C IOMOIIBI0 HM3YyUYEHHBIX
dbopMyaT KOOpIWHATHI CEPEIUHBI OTpPE3Ka, PpacCTOSHUE
MEXIYy IBYMSI TOUKAMU;

[TP614. YMmenue BoIOUpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIs  pellleHUs] 3a7aud, pacro3HaBaTb MAaTEeMAaTHUYECKUE
(hakThl

U MaTEeMaTHYECKHE MOJICTU B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHUE MPUBOJUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM M MHPOBOU
MaTE€MaTUYeCKON HayKu

OK 03. [InanupoBaTh
U peaIn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

U JIMYHOCTHOE Da3BUTHE,
IPEIITPUHUMATEIBCKYIO
JeSITENIbHOCTD

B IIpodeccuoHaIbHOM cdepe,
UCIIOJIb30BaTh 3HaHUA
[0 MPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTU B Pa3JIMYHBIX
YKU3HEHHBIX CUTYalUsIX

JluyHOCTHBIE  pe3ynbTaThl  JOJDKHBI ~ OTPaXKaTh
B YaCTH: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIIEHMBATh CHUTYAIMI0 WU TMPUHUMATh
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEISIM
U (WIK) ApYTUM WiI€HaM CEMbH, CO3JaHHI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  TPHUHATHUS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULMSIMU
HapozoB Poccuu;

MeranpeameTHbIe pe3ybTaThl TOJDKHBI OTPAXKaTh:
OBnazeHue  YHHUBEPCAIBHBIMU  PETYJISTUBHBIMHU
JEACTBUSAMMU:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSITEIILHO OCYIIECTBISITh MO3HABATEIHHYIO
NEeSTENbHOCTh, BBISBISITH  MPOOJIEMBI,  CTaBUTh
u bopMyIMpOBaThH COOCTBEHHBIC 3a/1auun
B 00pa3oBaTENbHON MAESITENTPHOCTH U KU3HEHHBIX
CUTYyallUsIX; CaMOCTOATENIbHO COCTaBJATh IUJIaH

I1P61. Bnanenue merosgamMu J0Ka3aTeNIbCTB, alTOPUTMaMU
pewieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpE/EIeHus,
aKCHOMBI

U TEOpEeMbl, MPUMEHATh HUX, NPOBOJIUTH JlOKa3aTeIbHbIE
paccyXIeHHs B X0/I€ PEUICHHUS 3a/1ay;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIMS,
HeTpepbIBHAass (QYHKIHWS, TPOM3BOJIHAS, TIEpBOOOpa3Hasi,
OIpe/IeIeHHBI UHTErpall; yMEHUE HAXOAUTh MPOU3BOJHBIE
DIIEMEHTAPHBIX  (DYHKIUH,  WCHONB3yS  CIIPaBOYHEIC
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX Cilydasx (yHKIIUH
Ha MOHOTOHHOCTb, HaXOJIUTh HanOoIbIIHe
U HauMeHbIIWE 3HauyeHHs (YHKIMHA; CTPOUTH TpaduKH
MHOTOYJICHOB c HCIIOJIb30BAHUEM arnmapara
MaTeMaTHYeCKOro aHaiMu3a; MPUMEHATh MPOU3BOJIHYIO MPH
peleHuH 3a1a4y
Ha JIBUXKEHUE; PelIaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3a7aul
Ha HanOOJNIbIIME ¥ HAMMEHBIIINE 3HAYCHHS, Ha HaXO0XICHHUE
MyTH, CKOPOCTU U YCKOPEHHUS;

[TPG5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHATBHAS
¢byHKLus, moka3zaTenbHas (YHKLIMSA, CTENEeHHas (DyHKIHS,
norapudmMudeckas byHKIHS, TPUTOHOMETPUIECCKHE
¢bynkuuu, obparHele (QYHKINMU; YMEHHE CTPOUTH rpaduku
W3y4eHHBIX (QYHKIWHA, WCIOJIb30BaTh TpaduKH pH




pemieHuss MpoOJIeMbl € YY4ETOM  HMMEKOIIHUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH
U TPEONOYTEHU;  J1aBaTh  OLEHKY  HOBBIM
CUTYaLUAM;

0) CAMOKOHTPOJIb:

UCIOJBb30BaTh TPUEMBl peIIeKCHU ISl OICHKH
CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

- yYMeTh OIEHMBAThb PHCKH ¥ CBOEBPEMEHHO
MPUHUMATH PEIICHUS TI0 UX CHUKCHHIO;

B) SMOIIMOHAILHBIA WHTEJUICKT, MPEAIOJIaratonui
c(hOpMHUPOBAHHOCTD:

BHYTPCHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHHE
K JIOCTHKCHHIO IEIM W YCHEeXy, ONTHMH3M,
WHUIIMATUBHOCTh, yMEHHE JICHCTBOBATH, HCXOJS
U3 CBOMX BO3MOXKHOCTEI;

- DMIIATUH, BKIOYAKOIIEH CIOCOOHOCTh TMOHMUMATH
AOMOIIMOHAIBHOE COCTOSIHUE JIPYyTUX, YYHUTHIBATh
€ro  TpU  OCYUIECTBICHHH  KOMMYHHKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

- COILMANTBHBIX HaBBIKOB, BKITFOYAIOIITIX
CIIOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C JPYTHMH
TOObMU, 3a00THTBCS, TPOSBISATH HHTEpPEC U
paspemiaTh KOHMOIUKTHI

W3YYCHHUH MPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33129
U3 JPYruX Y4YeOHBIX MPEIMETOB W 3a7ad W3 pealbHOUN
JKU3HU; BBIpaXaTh (QOpMyJIaMH 3aBHCHMOCTH MEXIY
BEIIMYMHAMU;

[TPG6. YMenue pemarh TEKCTOBBIC 3a/1a4M Pa3HbIX TUIOB (B
TOM 4YHCJIC Ha TPOIEHTHI, JIOJU M YacTH, Ha JIBKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4l H3

o0nacTd  ynpaBlI€HHMs  JUYHBIMA U CEMEHHBIMHU
¢uHaHCAMM);  COCTAaBIATH  BBIPAKCHHUS,  YypaBHEHHS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIENOBATh  IIOJYYCHHOE  PEIICHHE W OLCHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue onepupoBaTb MNOHSTUSIMU: CpEIHEE

apuMeTHyecKoe, MeluaHa, HauOoJbllee U HauMEHbIIee
3HAYEHMs, pa3Max, JUCIEpPCUs, CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMalLlMI0, TOPEICTaBICHHYHO B  Ta0inumax, Ha
quarpaMmax, rpagukax, oTpa’karollyro CBOMCTBA peallbHbIX
NPOIIECCOB W SIBJICHHW; TPENCTABIATh WH(OOPMAIHIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIel0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHCIE C NPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BAHHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMynbl MpU pEHIeHUH 3371a4; OLEHUBATh BEPOSTHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4alHBIMM  BEIMYMHAMH; YMEHHE IPUBOAUTH
IpUMephl  TPOSBICHHUS 3aKOHAa OOJBIIMX 4YHCEl B
IIPUPOJHBIX

¥ OOIIECTBEHHBIX SIBICHUSIX;

[1P614. YMmenue BIOUpaTh MOAXOIAIMINN H3yISHHBIH METO
JUIL  pEHIeHUs 3aJadd, pAclo3HaBaTh MaTeMaTHUYECKHE
(bakThbI

¥ MaTeMaTHYECKHE MOJEIH B PUPOAHBIX U OOIECTBEHHBIX




SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJUTH MNPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM M  MHPOBOM
MAaTE€MaTU4YeCKON HAayKu

OK 04. DddexkTruBHO
B3aUMOJCHCTBOBATh

U paboTaTh B KOJIJICKTHBE
1 KOMaHe

JInyHOCTHBIE  pe3yibTaThl  JOJKHBI  OTpPaXKaTh
B YaCTHU: [IEHHOCTU HAYyYHOTO MO3HAHUS: OCO3HAHUE
IICHHOCTH HAyYHOW JeATEIbHOCTH, TOTOBHOCTh
OCYIIECTBISTh TPOCKTHYIO M HCCIIEI0BATEILCKYIO
NEeATEIbHOCTh MHANBUIYATBLHO U B TPYIIIE
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnazicHue YHUBEPCATLHBIMA KOMMYHUKATHBHBIMH
JICHCTBHUSMHU:

0) COBMECTHasl IeITEIIbHOCTb:

- TOHMMATh ¥ WCIOJb30BaTh MPEUMYIICCTBA
KOMaHJHOW ¥ UHJIMBUYaIbHOU pabOThI;

- TPUHUMATH IIETM COBMECTHOH JESTCIBHOCTH,
OpraHU30BBIBATh M KOOPJAWHUPOBATH JCUCTBUS 110
€¢ JIOCTIDKCHMIO. COCTAaBIISATh IIJIaH JICHCTBHI,
pacrpenenaTb poJid C y4eTOM MHEHHH y4aCTHHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;
OBnaneHne  yHUBEPCATbHBIMU  PETYISTHBHBIMU
JICHCTBUSMMU:

I') IpuHATHE ce0s U IPYTUX JIIOJeH:

- TIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX JTIOACH
MIPH aHAJN3e Pe3yIbTaTOB ACSITENbHOCTH;

- MPU3HABATh CBOE MPABO W MPABO JIPYTHUX JFOJICH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TTIOHUMATh MUP C TTO3UIIHH
JPYTOTo YeIoBeKa

I[IP67. VYwmeHue onepupoBaTh TMOHATHUSMU: CpEIHEE
apupmMeTnyeckoe, MenuaHa, HauOoJbllee W HAMMEHBIIEe
3HAYEHMs], pa3Max, JUCIEpPCHUs, CTAaHAAPTHOE OTKJIOHEHHE
YKCJI0BOr0 Habopa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpMallMI0, TPEICTaBICHHYO B  Tabnumax, Ha
auarpaMmax, rpaukax, OTpakKarollyro CBOWCTBA peallbHBIX
MPOLIECCOB U SIBJICHUN; MPEACTaBIATh HHPOPMAIUIO C
MOMOIBIO  TAabNUII W JUarpamm; HCCIIEN0BATh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHUCJIE C MPUMEHEHHUEM
rpadMUecKuX METOJIOB U 3JICKTPOHHBIX CPEICTB;

[TPGS8. YMeHue onepupoBaTh MOHATUSMU: CIIy4alHbII OIBIT
U Clly4ailHoe cOObITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSITHOCTh C  HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AaKThl U
(GbopMyIbl MpU pElIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHbIX  COOBITHMH; 3HAKOMCTBO CO  CIIy4alHBIMH
BEJIMYMHAMU; YMEHUE IPUBOAUTH MPHUMEPHI IPOSBICHUS
3aKOHa O0JIBIINX qucesn B MPUPOTHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMNN U3yIEHHBIH METO
JUIl PpELIEeHUs 3aJa4d, pPAaclo3HaBaThb MAaTEMATHYECKUE
(bakThbI

U MaTeMaTH4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE, YMEHUE IPUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW M  MHPOBOM
MaTE€MaTUYECKON HAyKu

OK 05. OcymecTBiiaTh
YCTHYIO M MHCHhMEHHYIO
KOMMYHHUKAIHIO

Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoi denepanun
C yueToM ocoOeHHOocTel
COIMAIHOTO ¥ KYJBTYPHOTO

JIM4HOCTHBIE  PE3YyNbTAaThl  JOJIKHBI
B YaCTH: 3CTETUUECKOT0 BOCIIUTAHUS:

- OCTETHYECKOE OTHOIICHWE K MHUpPY, BKIHOYas
ACTETHKY OBITa, HAYYHOTO © TEXHHYECKOTO
TBOpPYECTBA, CIIOpPTa, Tpyda W OOIIECTBEHHBIX
OTHOIIICHHI;

- CIOCOOHOCTh BOCHPHHHMATh PAa3JIUYHBIC BHIIBI

OTpaXkaTh

[1P61. Bnanenne Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pelieHus 3aaad; ymMeHue (GopMyIHpoBaTh OMpeAeNeHUs,
aKCUOMBI ¥  TEOpEeMbl, TPUMEHATh WX, MPOBOJIUTH
JIOKa3aTelIbHbIE PacCyKJIEHHUS B XO/I€ PEIICHUS 3a/1a4;

ITP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYaHBIA OTIBIT
U CIy4ailHOE COOBITHE, BEPOATHOCTD CIYYallHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM




KOHTCKCTa

HCKYCCTBa, TpPAaJHUIMK W TBOPYECTBO CBOETO U
IpYTUX  HapoJOB, OLIyIIaTh  AMOILMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

MeTtanpeameTHble pe3yinbTaThl TOJKHBI OTPaXKaTh:
OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

a) oOmeHue: - OCYHIECTBISATh KOMMYHUKAIHH
BO BceX cepax KHU3HU;

- pacro3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHHS,
MOHUMATh  3HAUYEHHWE  COLHUAIbHBIX  3HAKOB,
pacrno3HaBaTh MPEANOCHUIKU KOH(DITUKTHBIX
CUTYallui ¥ cMr4aTh KOH(IUKTHI;

- pa3BepHYTO W JIOTUYHO H3JIaratb CBOI TOYKY
3pEHUsl C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB

rpadMUecKux METOJOB; MPUMEHATH (HOPMYIBI CIOKEHUS U
YMHOXXCHHSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl |
dbopMynbl MpU pEHICHWH 331a4; OLEHHBATH BEPOSTHOCTH
peambHBIX COOBITHIA, 3HaKOMCTBO
CO CIy4YyallHBIMM  BEIMYMHAMHU; YMEHHE TPUBOJIUTH
OpUMEPBl  TIPOSIBIICHHSI  3aKOHA  OOJBIIUX YHCET B
MPUPOIHBIX

1 OOIECTBCHHBIX SIBJICHUSIX;

ITP69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOYKA, MpsMas,

IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yroJl,
CKPEIIUBAIOIINECS psiMBIE, napaieIbHOCTh u
MEPIEeHIUKYIIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY IPAMOU
U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHHE MEXIY NPSIMBIMHU, PACCTOSHUE
MEXy TUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh MIPU PEIICHUH
3ajjay  U3y4yeHHble (AKTBI M TEOPEeMbl IUIAHUMETPHH;
YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CceueHHe MHOIOrpaHHMKa, KyO, MapajuleNienures], npu3Ma,
nupamMuia, GuUrypa M TOBEPXHOCTh BpAIEHUS, IMIIMHJD,
KOHyC, Imap, cdepa, cedyeHus (urypsl BpalleHus,
TUIOCKOCTh, Kacaromiasicss cdepsl, IHIUHApa, KOHYCA,
IUIOIAAb TOBEPXHOCTH NHPAaMHbI, TPHU3MBI, KOHYCa,
MUATUHIPA, TUIOMAAb chepbl, 00beM Kyda, TPsSIMOYTOILHOTO
napajjieNnienunena, NUPaMUibl, TPU3MBL,  LHWJIMHAPA,
KOHyca, IIapa; yMEHWE W300paxxaTb MHOTOTPaHHUKH
U TIOBEPXHOCTH BpAIIECHUS, HX CEUEHHUS OT pPYyKH, C
MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB W DIIEKTPOHHBIX

CpPEeACTB;  YMEHHME  pacno3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE,  yYMEHHWE  pPaclo3HaBaTh  MPaBUIbHBIE
MHOTOTPaHHUKH;

I[IP611 VYmMeHue omepupoBaTh TMOHITHAMHU: JBH)KCHHE
B TPOCTPAHCTBE, NOAOOHBIC (UTYpbl B TPOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOIICHHWE IUIOMIAJACH IMOBEPXHOCTEU U




00BbeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[IP612. YMeHHe BBIYUCIATH TE€OMETPUUYCCKHE BEIIUMYHUHBI
(mHa, yron, miuomians, o0beM, IJIONIAah MOBEPXHOCTH),
UCIOJIb3Ys U3yYeHHbIE (POPMYJIIBI U METOJIBI;

I1P613. YMeHnue onepupoBaTh MOHATUAMU: MIPSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpJAUHATBI BCKTOpaA, CKAJAPHOC NPOU3ZBCACHUEC, YI'OJI
MCXKOY BCKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BCIACHUC

BEKTOpa Ha YMCIIO; HAXOOUTHh C IOMOLIBIO HM3YYEHHBIX
dbopMyaT KOOpIWHATHI CEPeIUHBI OTpPE3Ka, PpPacCTOSHUE
MEXK]ly ABYMS TOUKAMU;

[1P614. YMmenue BoIOMpATh MOAXOASIINN U3YUEHHBIH METO/
Il pELICHHs] 3a/aud, paClO3HAaBATh MAaTEMaTUYECKUE
(hakThl

¥ MaTEeMAaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHPOBOU
MaTeMaTUYECKON HAYKH

OK 06. [IposBnsaTe
IpaXkJIaHCKO-
NaTPUOTHYECKYIO TIO3HIIHIO,
JIEeMOHCTPHPOBATh
OCO3HAaHHOE TIOBEJICHHE
Ha  OCHOBE  POCCHMCKHMX

JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN, B TOM YHCIIE

C y4eToM TapMOHM3AlUU
MEKHALIMOHAJIBHBIX

U MEXPETUTHO3HBIX
OTHOLICHUH, MIPUMEHSITh
CTaH/apThI
AHTUKOPPYILHUOHHOIO
MOBE/ICHUS

JImaHOCTHEIC PE3YIbTATHI JOJIXKHBI OTpaxaTb
B 4aCTu:
- TpaXIaHCKOro BOCIIMTaHUA: IIPHUHATHEC

TPAAUIIUOHHBIX HATUOHAJIbHBIX, 06H_ICI-ICJ'IOB€‘I€CKI/IX
TYMaHHUCTUYCCKUX U JEMOKPATUICCKUX HGHHOCTCI\/’I;
-IaTPUOTHYICCKOI'O BOCTIMTAHUA:

LICHHOCTHOE OTHOIICHHWE K TIOCYyAapCTBEHHBIM
CUMBOJIAM,  HUCTOPUYECKOMY HU  IPUPOJAHOMY
HACJIEIUI0, TaMSITHUKaM, TpagulusIM HapOJOB

Poccun, noctmxenusim Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTHSIX U TPYIE;

MertanpeamMeTHble pe3ysibTaThl JOJDKHBI OTPAXKaTh:
OBnaneHue  yHUBEPCAIbHBIMH  PETYISTUBHBIMU
JNEUCTBUAMHM: B) OMOLMOHAJIBHBIM  MHTEIIEKT,
Mpernoaraloui copMUpOBaHHOCTE!

--CaMOCO3HAHHUs,  BKJIIOYAIOUIETO  CIIOCOOHOCTH
IIOHUMATh CBOE 3MOLIMOHAIBLHOE COCTOSIHUE, BUIACTh
HaIlpaBJICHUS pa3BUTHUA cOOCTBEHHOM

AMOITMOHAIBHOU Cc(hepbl, OBITh YBEPEHHBIM B ce0e€;

[1P61. Bnanenune Meromamu 10Ka3aTeIbCTB, AJITOPUTMAMHU
pewieHus 3a1a4; yMeHue (OopMyIHpOBATh OINpeENeIeHus,
aKCHOMBI

U TEOpeMbl, NMPUMEHATh HUX, NPOBOJIUTH JIOKa3aTeIbHbIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIMS,
HenpepbiBHasE (yHKIUS, IPOU3BOJHASA, IE€PBOOOpa3Has,
OTIpe/IeIeHHBI MHTErpall; yMEHUE HAXOAUTh MPOU3BOHBIE
DIIEMEHTAPHBIX  (DYHKIUH,  HCHONB3ysS  CIIPaBOYHBIC
MaTepHalIbl; UCCIEA0BATh B MPOCTEHIINX CiIydasx QyHKIIUH
Ha MOHOTOHHOCTb, HaXOAUTb HauOoJIbIINE
W HaUMEHbIIME 3HAa4YeHHs] (QYHKIHMH; CTPOUTh TpaduKu
MHOTOYJICHOB c HCIIOJIb30BAHUEM arnmapara
MaTeMaTHYeCKOro aHaiMu3a; MPUMEHATh MPOU3BOJIHYIO MPH
peleHuH 3a1a4y
Ha JIBUKCHUE; PEIIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3374l
Ha HauOoJbIINEe U HAUMEHBIINE 3HAYEHUS, HA HAXOXKCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP66. YMenue pemath TEKCTOBBIC 3a1a41 Pa3HBIX THIOB (B




- CaMOpETyYJIMPOBAHUS, BKJIFOYAIOLIETO
CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTH 33 CBOE IMOBEACHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K 3MOLMOHAIBHBIM H3MEHEHHIM
Y TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

- BHYTPEHHEHN MOTHBAIIUH, BKJIIOYAIOIIEH
CTPEMJICHHE K JOCTI)KCHHIO eI U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH,
HUCXOS U3 CBOMX BO3MOYKHOCTEH;

- SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATH
SMOIIMOHAIBHOE COCTOSIHHE JIPYTUX, YUYUTHIBATH €TI0
IIPH OCYIIECTBIEHUU KOMMYHHKAIIMH, CIIOCOOHOCTD
K COYYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HaBbIKOB, BKJIFOYAOLTUX
CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C JPYTHMH
TOObMU, 3a00THTbCA, TPOSBIATH HHTEpPEC U
paspeniath KOH()IUKTHI

TOM YHCJIE HAa MPOLEHTHI, JOJU U YacTH, Ha JBUKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33Ja4d U3

obrmactTu  ympaBJIeHUS ~ JIMYHBIMA U CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEpPaBEHCTBA M WX CHUCTEMBbl 110 YCJOBHUIO 3aJayH,
UCCIIEIOBaTh  TOJYYEHHOE  pelIeHHe U OICHUBATh
MPaBIONOI00HOCTD PE3YIIbTATOB;

I[IP67. VYmeHue onepupoBaTh TMOHATHUSMH: CpEIHEE

apupmMeTnyeckoe, MenuaHa, HauOoJblIee W HAMMEHBIIEe
3HAYEHMS, pa3Max, IUCIEPCHsA, CTAaHIAPTHOE OTKJIOHCHHE
YKCJIOBOr0 HabOpa; yMEHUE U3BJIEKATh, HUHTEPIIPETUPOBATD
uHpOpMalLMIO,  TpPEJICTaBIEHHYH0 B  Tabiauumax, Ha
auarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C

[OMOIIGIO  TAOMWII W JUarpaMM;  HCCIIEA0BaTh
CTaTUCTHYCCKUE JIaHHBIE, B TOM qHCIe
C IIPUMCHCHHUEM Fpa(i)H‘ICCKI/IX MCTOOOB M JJICKTPOHHBIX
CPE/CTB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIH30BAHUEM
rpaMUecKuX METOJIOB; MPUMEHATh (HOPMYJIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
dbopMynbl MpU pEHIEeHUH 337a4; OLEHUBATh BEPOSTHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4alHBIMM BEIMYMHAMH; YMEHHE IPUBOAUTH
IpUMephl  MPOSBICHHS 3aKOHAa OOJBIIMX 4YHCEl B
IIPUPOJHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BbIOUpaTh MOAXOIAIMINN H3yIEHHBIH METO
JUISl  pELIeHHs 3aJadd, pPaclo3HaBaTb MATEMAaTHYECKUE
(bakThbI

U MaTeMaTH4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE;, YMEHHE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
MaTE€MaTU4YeCKOU HAyKU




OK 07. CogeiicTBoBaTh
COXPAHEHUIO OKpYKaroIen
cpenpl,
pecypcocOepeKeHHUIO,
MPUMCHSITh 3HAHUSA
00 W3MCHEHUM KIUMATa,
IIPUHLINIIBI OepeKITMBOTO

Mpou3BOACTBA, APHEKTUBHO
JIECTBOBATH
B YUPE3BBIYAIHBIX CUTYAIHIX

JIn4HOCTHBIE  pe3ylbTaThl  JOJIKHBI
B YACTH: DKOJIOTMYECKOrO BOCIIUTAHUSA:
- AKTUBHOE HENpUATUE JACUCTBUM, NPHUHOCAIIUX
BpEZ OKpYXKaIoUIeH cpene;

- yYMEHHE MPOTHO3UPOBaTh HEOIAroNpHUsTHBIC
JKOJIOTUYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JENCTBUM, IPEAOTBPALLATD UX;

- pacUIMpEHUE OIbITA JEATEIBHOCTH YKOJIOTHYECKOU

OTpaXkaTh

HaIlpaBJICHHOCTH;
MeranpenmeTHble pe3ysbTaThl JOJDKHBI OTPAXKaTh:
Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

M03HABATEIbHBIMU JICHCTBUSIMH:

0) 0a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- paspa0OaThiBaTh IUIaH pEIICHUS MPOOJIEMBI C
YU4ETOM  aHajh3a HMEIOMIUXCS  MaTepHabHBIX
Y HEMaTePUAIbHBIX PECYPCOB;

- OCYWIECTBIATH  IleJICHANpPaBIICHHBIN
nepeHoca  CpeAcTB U CHocoOoB

B PO eCCHOHANTBHYIO CPENY;

- YMeTb MEpPEeHOCUThb 3HAaHHS B I103HABATEIbHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATEITLHOCTH,
OBnazieHne  YHMBEPCAIbHBIMH  PETYIATUBHBIMU
JEACTBUSAMMU:

0) CAMOKOHTPOJIb:

IIOUCK
NEeNCTBUA

- JaBaThb OIEHKY HOBBIM CHUTYallHsiM, BHOCHTH
KOPPEKTHBBI B JeATeNbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YNHTATOB LEJISIM

[IK 1.1. OcymecTBasaTh OBnanenune YHUBEpCaIbHBIMU y4eOHBIMU

KOHTPOJIb Ka4eCTBa JIeTaJIed | TO3HABATEJIbHBIMU JCHCTBUSMM:

[10CjIe MEXaHUYECKOW 1 a) 6a30BbIe JIOTMUECKUE JICHCTBHS:

ciecapHoit 00pabOTKH, y3JI0B |- CaMOCTOSITENIbHO dbopMynupoBaTh

KOHCTPYKLIUN 1 pabounx U aKTyalM3upoBaTh MpobiieMy, paccMaTpUBaTh

MeXxaHH3MOB 10CJI€ UX COOPKH. | €€ BCECTOPOHHE;

[1K 1.3. Knaccupunuposarh |-  YCTaHaBIMBaTh  CYLIECTBEHHBIH  INPHU3HAK

Opak M yCTaHaBJIMBATh
IIPUYNHY €TI0 BO3BHUKHOBCHUSA

WIA OCHOBaHHS Ul CPaBHEHHUsS, KjacCHPUKAIUH
# 00001IEeHNS;
- OIpeaeniTh

eIl JeSITEIbHOCTH, 3a1aBaTh

[1P61. Bnanenue meTomamMu J10Ka3aTeNbCTB, AITOPUTMaMHU
pewieHus 3a1a4; yMeHue (OpMyIMpOBaTh ONpEAEICHHUS,
aKCHOMBI

U TEOpEMbl, NMPUMEHATh HUX, IPOBOJAUTH JlOKa3aTEIbHbIE
paccyX/IeHUs B X0/ pELICHHUs 3a/1ay;

[IP64. VYwmenue omnepupoBaTh NOHATHAMHU: (QYHKINS,
HeTpepbIBHAas (QYHKLUS, TPOM3BOJHAs, IepBOOOpa3Hasi,
OIpe/IeNIeHHbI UHTErpal; yMEHUE HAXOAUTh MPOU3BOJHbBIE
DIIEMEHTAPHBIX  (YHKIUH,  HUCHONB3ysd  CIPABOYHBIC
MaTepHalibl; UCCIEA0BaTh B MPOCTEHIINX Cilydasx (yHKIUH
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMeHbIIWE 3HayeHHs (YHKIMHA; CTPOUTh TpaduKH
MHOT'OYJICHOB c HCII0JIb30BAHUEM anmapara
MaTeMaTHYECKOro aHaiu3a; MPUMEHATh POU3BOIHYIO MPHU
pelieHun 3a1a4y
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaul
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TPGS5. YMeHue omnepupoBaTh TMOHSATHUSIMH: palliOHAIbHAS
byHKLUs, oKa3aTenbHass (YHKLUSA, CTeTeHHas (QyHKIMS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkuuu, obpaTtHble (QYHKIMU; YMEHHE CTPOUTH rpaduku
U3YYEHHbIX (YHKIMH, HCIOJIBb30BaTh TrpapuKd  IpH
W3Y4YE€HHH MTPOLIECCOB U 3aBUCUMOCTEN, IIPU PEIICHUH 33]a4
U3 JAPYruxX YYeOHBIX MPEAMETOB W 3ajJad M3 pPeaTbHOU
KU3HHM; BBIpOXaTb (QOPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

[TPG6. YMeHnue pemath TEeKCTOBBIC 314K PA3HBIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBHKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33Ja4d W3

obrmacti  ympaBlieHHWS  JMYHBIMA W CEMECHHBIMH
¢buHAHCAMM);  COCTaBIATH  BBIPAKEHUS,  YpPaBHECHHS,
HEPAaBEHCTBA W UX CHUCTEMBbl MO YCJIOBHUIO 3ajJayH,
HCCIIEIOBATh  MOJIYYEHHOE  PEIIEHWE W OLICHUBATh

IPaBONOI00HOCTb PE3YJIbTATOB;
[1P68. YMenue onepupoBaTh MOHATUAMU: CIyYalHbIH OIBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYaHOTO COOBITHS,




napaMeTpsl U KPUTEPUHU UX JOCTUKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH U TPOTHBOPCUHS
B PAaCCMaTPUBAEMBIX SBJICHHSIX;

- BHOCUTbH KOPPEKTHUBHI B JCATECIbHOCTh, OIICHUBAThH
COOTBETCTBHE pPE3yJbTATOB IEJSAM, OIICHHBATH
PHUCKH TOCIIEACTBHIA JCATSIIEHOCTH

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJAJICTh HaBBIKAMH YYCOHO-HCCIICAOBATEILCKOM
Y TIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pEIICHUS
npo0em;

- BBIABIATH  NPUYUHHO-CIICIICTBEHHBIC  CBS3H
U aKTyaJIu3upoBaTh 3aJady, BBIIBUTaTh THIIOTE3Y
ee pelIeHuUs, HAXOJHTh apTyMEHTBI
JUIsL I0KA3aTeIbCTBA CBOUX YTBEPXKICHUI, 3a/1aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS;

- aHAJIM3UPOBATh MOJYYCHHBIC B XOJC PEUICHHUS
3ala4dl  Pe3yNbTAaThl, KPUTHYECKA  OICHUBATH
WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh W3MEHEHUE
B HOBBIX YCJIOBHSIX;

pa3pabaThiBaTh IJIaH PElIeHUs] MPOOIEMBI C YUETOM
aHaJIn3a UMEIOTITUX CS MaTepHUATBHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

- yMeTh IEPEHOCUTh 3HAHWS B II03HABATEIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

- yMeTb MHTETpUpPOBaTh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIacTel;
- BBIABUraTh  HOBBIE  WUJEH,  Ipeasararb

OPUT'MHAJIBHBIC MOAXOAbI U PCHICHUA

YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIHOJIB30BAHUEM
rpagUYecKuX METOAOB; MPUMEHSTH (DOPMYIIBI CIOKEHHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GopMynBl TIpU pENICHWH 3a/1ad; OLEHUBATh BEPOSTHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YailHBIMM BEJIMYMHAMH; YMEHHE IPUBOJAMTH
IIpUMEpPbl  TPOSBICHUS 3aKOHAa OOJBIIMX YHCEN B
IIPUPOIHBIX

1 OOIIECTBEHHBIX SIBIICHUSX;
ITPG9. YMmenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsSMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHBIN yro,
CKpELIMBAIOIINECS psIMBIE, napajieIbHOCTb u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSIMBbIMH, YIOJI MEXKY PSAMOM
U IUIOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKH

JI0 IJIOCKOCTH, PAcCTOSTHUE MEXAY NPSAMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHUE HUCIIONIb30BaTh IIPU PELICHUU
3aJa4 M3ydyeHHble (AKTBl U TEOPEMbl IUIAHUMETPHH;
YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIEro
MUDA;

ITP610. YmeHue onepupoBaTh NOHATHIMU: MHOTOI'PAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapaenenumnes, npusma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHINHJD,

KOHyC, 1Mmap, cdepa, cedeHuss GUTYpPHl BpaIICHUS,
IUIOCKOCTh, Kacaromiasicsi cdepbl, WIMHIpPA, KOHYca,
IJIoniagb MOBEPXHOCTH TNHPAMHIbI, TPU3MBI, KOHYCAa,

WIMHApPA, IIouIaas chepbl, 00beM Kyda, IpSIMOYTOIbHOTO
napajieNienunena, MHUPAMUIBI, TPU3MBL,  [WIAHApA,
KOHyca, IIapa; yMEHHEe H300paxaTb MHOTOTPAaHHUKH
M TIOBEPXHOCTH BpAIICHUs, HMX CEUYEHHUS OT pPYKH, C
MOMOILBI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CpeICTB;,  yYMEHHE  pAaclmo3HaBaTh  CHMMETPHIO B
NPOCTPAHCTBE;  YMEHHUE  PACHO3HABATh  IPABUIIbHBIC
MHOTOTPaHHUKH;

[1P611 VYwmenue onepupoBaTh TMOHATHIMU: JBUKEHUE
B TIPOCTPAHCTBE, MMOAOOHBIE (QUTYPHI B MPOCTPAHCTBE,




UCIIOJIB30BaTh OTHOILICHHWE IUIOLIAJACH IOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYD MPHU PEIICHUH 33]1aY,

I1P612. YMeHuEe BBIUUCISATH I'€OMETPUUECKHUE BEIMUYMHBI
(nmuHa, yroj, IJIomanab, 00beM, IJIOMIAIb MOBEPXHOCTH),
UCTIOJB3YS U3y4eHHbIE (DOPMYJIIBI U METO/IBI;

ITP613. YMmenue onepupoBaTh MOHATUSAMH: IPSIMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPAa, CKAIAPHOE IPOU3BEIACHUE, YIroJl
MEXJYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHUCJIO; HAXOAWTh C IOMOILIBI H3YyYEHHBIX
dbopMysl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXIYy JIBYMS TOUKAMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pelIeHUs 3aJadd, paclo3HaBaTb MATEMAaTHYECKUE
(baKThbI

¥ MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HUCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTe€MaTUYeCKUX OTKPBITUM POCCUHUCKOW UM MHPOBOU
MAaTE€MaTUYeCKON HAyKH




2. CTPYKTYPA U COAEP KAHUE OBHIEOBPA30OBATEJIBHOI'O

IHPEIMETA

2.1. O0beM IMCUMILUIMHBI M BUJbI Y4eOHOH padoThI

Bun yuednoii paGéorsi

O0beM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMeTa

262

OcHoBHOe coiep;kaHue

262

6 m.y.

meopemudeckoe o6yl¢eHue

158

npakmu4decKue 3aniamus

22

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHue (ColepKaHue
NPUKJIATHOT0 MOIYJIfA)

6 m.y.

meopemuieckoe oéyqeuue

10

npakmudecKue 3anuiamusi

62

NuauBuayaabHbIi npoekT(na/Her)**

KoHncyabTamum (ecjid MpeaycMOTpPEHbI)

CamocTrosiTeqibHasi padoTa (ecIu MpegycMOTpeHa)

IMpome:kyTouHasi aTrecTanusi (3K3aMeH)

20




2. TemaTudeckuii mjian u cogep:kanue npeamera OYII 03.MaremaTuka

1. Ne Conep:kaHue y4eOHOT0 MaTepuaJia
paszae DopMuUpyeMblI
aa, O0BeM yacoB e
TeMbI KOMIICTCHIIMU
BBenenne. O3HaKOMIIEHUE C POJIBIO MATEMATHKHU B HAYKE, TEXHHUKE, SKOHOMUKE, HH(POPMAIIMOHHBIX 2 OKO01 - OK
TEXHOJIOTUSX U MTPOYCHICSITETHHOCTH. 04,
OK 09
1. AJITEBPA OKO01-OK
1.1 Pa3BuTHe NOHATHS 0 YHCJIE 10 04,
Llenbie n paliMOHAJIbHBIE YHCTIA. 2 OK 09
JleiiCTBUTENBHEIE YHCIIA. 2
[TpubnuKeHHBIC BEIYHCICHUS. 2
KommiekcHbie uncna. JlefcTBrs HaJl KOMILIEKCHBIMH YHCIIaMU 2
IIpakTHKO-OPUEHTHPOBAHHOE 3aHATHE
[TpakTueckast pabotaNel. Pemenue npakTHKO-OpUEHTHPOBAHHBIX 2
3a/1a4y
1.2 KopHu, crenenu u jorapugmnbi 22 OKO01 - OK
KopHu HatypanbpHO# cTeneHu U3 4ucia u ux cBoiictea. Kopens N- 1 04,
U CTEIICHMU. OK
CreneHu ¢ paiMOHATHHBIME MTOKA3aTEISIMH, X CBOWCTBA. 1 09
CremneHu ¢ JeCTBUTENFHBIMU MTOKA3aTEISIMH, UX CBOICTBA. 1
[IpeoOpazoBanue uppaloHaIbHBIX BeIpakeHUH. Penenue 1
UPPAIMOHATFHBIX YPABHEHHI.
[IpeoOpa3zoBanre palluOHANBHBIX, CTETIEHHBIX, T0KA3aTEIbHBIX 2
BBIpAKECHMI. PelieHne nokas3aresbHbIX YPaBHEHHM.
Jlorapudm uncia. OcHOBHOE JIOTapUPMUIECKOE TOKIECTBO. 2
JlecsiTHuHbIC U HATYPATBHBIC JTOTapU (MBI 1
HetictBus ¢ norapudmamu. [Iepexo Kk HOBOMY OCHOBaHHUIO 1




[Ipeo6pa3zoBanue orapupmMudeckux BoipakeHuil. Pemenue
Jorapu(MUUECKUX YpaBHEHHH.

[TpuGnuxeHHbIe BEIYUCICHHS U PEIICHUS IPUKJIAIHBIX 3a71a4

I[MpakTuyeckue 3aHATHSA

IIpakTuyeckas padoraNe2. Beinonnenue npeoOpa3oBaHUIBEIPaKEHHH, COAEPIKALIIX
CTCIICHH U KOPHH.

IMpakTuyeckas padoraNe3.PenieHre nppaliiOHAIbHBIX
YpPaBHEHUU.

IIpakTuyeckas paboraNe4. PemieHue nokazareabHbIX
YpPaBHEHUU.

IIpakTnuyeckas padoraNeS. HaxoxeHue 3HadyeHUH jorapudma no npon3BoIbHOMY OCHOBAHUIO.
[lepexox OT 0THOTO OCHOBaHUS KApyromy. Brrancienue u cpaBHeHue orapumMoB.
JlorapugmupoBaHue U MOTCHIUPOBAHUE BBIPAKECHUIA.

IpakTuyeckasi padora Ne6. Perenue morapudmMudeckux
YPAaBHEHUM.

13

OCHOBBI TPUTOHOMETPHH

Pannannas mepa yrna. BpamarensHoe 1BHKEHHE.

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHCIa.

OcHoBHbBIC TPUTOHOMCETPHYCCKUC TOKIACCTBA.

DopMyIIBI IPUBEACHMUS.

DOpMYyJIBI CIOKEHUS.

[IpeoOpa3oBanus CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMH B TPOU3BEACHHUE U TIPOU3BEICHUS B
cymmy. BelpaskeHue TpUroHOMeTpHUecKuX (QYHKIMNA Yepe3 TaHT€HC MTOJIOBUHHOTO
apryMeHra.

NINDNRFPIFP|-

HpeoGpa30BaHH;1 HpOCTCfIH.IPIX TPUTOHOMCTPHUYCCKUX BLIpa)KCHI/II\/IL

ApKCHHYC, apKKOCHHYC, ApKTaHI'€HC YHCIA.

[Ipocreiimme TPUrOHOMETPUYECKUE YPABHEHHS.

[Ipocreiimme TPUTOHOMETPUUECKUE HEPABEHCTBA

NININDN

OK01- 0K
04,
OK 09

IIpakTHYecKkne 3aHATHA

IIpakTnyeckas padora Ne7. BoinogHEHNE TOXKIECTBEHHBIX
peoOpa3oBaHuil B TPUTOHOMETPUYECKHUX BBIPAKEHUSIX




IIpakTuyeckas padora Ne8. PemieHre npocTeHIMXTPUTOHOMETPUYECKUX YpaBHEHUH

14 DyHKIUH, X CBOICTBA U rpaduKu 27
Oynkiun. O61acTh onpeeeHus,, MHOKECTBO 3HAUYCHHIA; TpauK 2
¢byHKIMH, TOCTpoeHHE TpaPuKoB GYHKINH, 3aJaHHBIXPA3THIYHBIMHU CITIOCOOAMHU.

CBoiicTBa (yHKIMU: YETHOCTb, HEUETHOCTD. 1
CBoiicTBa GyHKIMU: MOHOTOHHOCTB, IPOMEXKYTKH BO3pACTaHUS U 1
yObIBaHus. OrpaHUYE€HHOCTh, HEPUOIUYHOCTD

Haubonbiiee 1 HanMeHblIIee 3HaYeHUs], TOYKH 3KCTPEMyMa. 1
I'paduueckas nuHTEpHIpETALIHSL.

ITpumeps! PyHKIIMOHANBHBIX 3aBUCUMOCTEN B peabHBIX 1
nporeccax U sIBIEHUSX.

Apudmernueckue onepanuu HaJ GyHKIUIMH. CroKHas QYHKIUS 1
(xomno3unus). [loHATHE O HENPEPHIBHOCTH (PYHKIUH.

O6patnbie pyHkiuu. O0nacT onpeaeneHus 1 00JacTh 3HAUCHUH 2
obpatHoit GpyHKIMU. ['paduk o6paTHOH QyHKIIMH.

IToka3zarenbHble QYHKIMU: ONpeneneHus: pYHKIUHM, UX CBOWCTBA UTPApHUKH. 2
Jlorapudmuueckre QyHKIMH: onpeaeneHus QyHKIuN, UxX 1
CBOMCTBA U TpapUKH.

Crenennble QyHKIMH: OnpeneneHus pyHKINNA, X CBOICTBA U 2
rpaduxu

Tpuronomerpuieckne QyHKIUH: onpeaeTeHNs GYHKINH, NX 2
CBOWCTBA U Tpa(UKH.

OO6parnble TpuroHomeTpuueckue GyHknuu. ['apMoHnueckme 1
Kose0aHus

[IpeobpazoBanus rpadukos. [TapamienbHbIi IEPEHOC, CAMMETPHS 2

OK1-0OK
04,
OK
09




OTHOCUTEIIFHO OCEU KOOPJAMHAT U CUMMETPHUS OTHOCUTEJIBHO Hayanaa KOOPAUHAT, CAUMMETPHS
OTHOCHUTEIILHO MPSIMOM Y = X,
pacTsKEHUE U COKaTUE BIOJIb OCEH KOOpIMHAT.

HpaKTI/IKO-OpI/Ie}ITIfIPOBaHHOQ 3aHATHE

[IpuknanHele 3a1a4y IPAKTUKO-OPUEHTUPOBAHHOIO HaIpaBJICHUS 2
IlpakTH4yeckue 3aHATHUSA
IIpakTuyeckas padora Ne 9 Vccnenoanue GpyHkmu mo eé 2
rpaduky.
IIpakTuyeckas padora Ne 10. [ToctpoeHue u ureHue rpadukoB 2
CTETEeHHBIX, MTOKAa3aTeNbHBIX U Jorapu(PMUUECKUX (YHKIIUMN.
IpakTuyeckas padora Ne 11. [ToctpoeHue u yrenue rpauKOBTPUTOHOMETPUIECKUX (PYHKIUIH C 2
MIOMOIIBIO TEOMETPUUECKUX ITPeoOpa3oBaHuit

2. I'eomerpus

2.1 Teopernyeckne npogeccHoHAIBHO OPHEHTHPOBAHHbIC3AHATHSA
I'eomeTpus B npon3BojacTBe 4

2.2 IIpsiMbIe ¥ IVIOCKOCTH B POCTPAHCTBE 14 OK1-0OK
B3auMHoe pacnosoxeHue IByX IpsSMBIX B IPOCTPAHCTBE 1 04,
[TapannensHOCTh psAMOi U mIocKocTH. [lapaniensHocTh 1 OK 09
IJI0CKOCTEN
[leprieHAUKYIAPHOCTH MPSIMOM U TUIOCKOCTH. [leprieHuKynsip nHaKIOHHAs 1
[leprieHAUKYIAPHOCTH ABYX MJIOCKOCTEH. 1
VYron Mexay npsMoi U MIIOCKOCTHIO. 1
JIByrpaHHBIN yroi. YToa M)y IMIIOCKOCTSIMU. 1
I'eomeTpuueckue npeoOpa3zoBaHus MPOCTPAHCTBA: MApaIIICIbHbII 2
MEPEHOC, CHMMETPHSI OTHOCUTEIHHO TIOCKOCTH.
[TapannensHoe mpoekTUpoBaHue. [1nomans opToroHaIbHOM 2

npoekuu. M300pakeHne mpocTpaHCTBEHHBIX QUTYD.

IIpakTHYecKkHe 3aHATHA




IIpakTuuyeckas padora Ne 12. Perenue 3a1ad Ha HaX0XK/JICHHE
pacCTOsIHUN B IIPOCTPAHCTBE.

IpakTuyeckasi padora Nel3. Pemenue 3a1a4 Ha HAXOXKJACHUEYTJIOB B MPOCTPAHCTBE 2
2.3 KoopauHaThl 1 BEKTOPHI 14 1-0OKO04,
[IpsmoyronbHas (AekapToBa) cucTeMa KOOPAUHAT B 1 OK
MIPOCTPAHCTBE. 09
dopmyra pacCTOSHUS MEXAY IBYMS TOUKAMHU. 1
YpaHeHus cheprl, TUIOCKOCTH U MIPSMON 1
BekTopsl. Moayns BekTopa. PaBencTBo BekTopoB. KoopauHatet 2
BEKTOpA.
CrnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO. 1
Pasnosxenne BekTopa no HampasiaeHusM. [Ipoeknus BekTopa Ha 2
0Cb. YTOJI MEXAY IBYMSI BEKTOPAMH.
CkansipHoe Mpou3BeIeHUE BEKTOPOB. 2
IIpakTHKO-OpMEHTUPOBAHHOE 3aAHAITHE
Hcnonb30BaHre KOOPAUHAT M BEKTOPOB NP PEIICHUUMATEMAaTHYECKUX U MPUKIIAIHBIX 3a/1a4 2
MPaKTHKO-
OPUEHTUPOBAHHOM HAMNPABICHHOCTU
IIpakTuyeckue 3aHATHS
IIpakTuyeckas padora Nel4. BrinmonHeHue AeiiCTBUN HaIBEKTOpaMHU 2
3. Hauyana maTeMaTH4yeckoro aHajausa 50
3.1 IMpounsBoaHasn 30 1-0OKDO04,




ITocnenoBarenbHocTH. CIIOCOOBI 3aaHUI U CBOMCTBA YHCIIOBBIX
OCJIeJ0BATEIILHOCTEN

IlonsTue o mpeacic nocjacaoBaTCIIbHOCTH. CYH_[CCTBOBaHI/Ie

OK 09




mnpeacia MOHOTOHHOM OrpaHquHHOﬁ IIOCJICA0OBATCIIBHOCTHU

1- OK 04,

CymMupoBaHue nocieoBarenbHOCTed. beckoHeuHo yObIBaromas 1 OK
reOMETPHUECKas IPOTPECCHs] U €€ CYyMM 09
[TpousBoanas. [lonstue o nponsBoaHON HyHKIINH, €€ 2
TeOMETPUUCCKUI U PU3NIECKUN CMBICIT.
ITpon3BosiHbBIE CyMMBI, Pa3HOCTH, IPOU3BEAEHUS, YACTHOTO. 2
IIpon3BoiHbIE OCHOBHBIX, CIOXKHBIX (DYHKIIHMH. 2
[Tpou3BoaHbIE 00paTHON (PYHKIIMHM U KOMIO3ULIUHU (DYHKITHIA. 1
[Ipumepsl nCNONB30BaHNS IPOU3BOJHON AJIs1 HAXOXKACHUS 2
HAWIyYllIero peleHus B MPUKIAIHbIX 3a7a4ax.
VYpaBHeHue kacaTenbHOU K rpaduky GpyHKINN 2
Haxoxxaenue ckopocTH Jutst porecca, 3alaHHoro popMmyIioi u 2
rpauKoM.
Bropas nponsBoaHasi, ee TeOMETPUYECKUI U PU3NUECKUI CMBICI. 2
IIpakTHKO-OPHEHTHPOBAHHOE 3aAHSITHE
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 33]1a4 C TIOMOILBIO 2
MIPOU3BOTHOM
[IpumeneHne Npou3BOJHON K UCCIIEJOBAaHUIO PYHKINNA U 2
MOCTPOEHHIO IPa(hUKOB.
IIpakTHYecKkHne 3aHATHA
IIpakTnyeckas padora NelS. HaxoxxaeHue npon3BoIHBIX 2
GbyHKIHH.
I[IpakTHKO-OpHEHTHPOBAHHOE 3aHATHE
IIpakTHyeckast padora Nel6. PenieHue npakTUKO- OPUEHTHPOBAHHBIX 3a/1a4 HA HAXO0XKICHUE 2
HauOOJBIINX U
HAaMMEHBIINX 3HAYEHUI peabHbIX BEINYNH
IIpakTHYecKkue 3aHATHA
IIpakTnuyeckas padora Nel7. YpaBHeHHEe KacaTeJIbHON B 00LIIEMBH e 2
IIpakTnueckas padora Nel8. [loctpoenue rpagukoB GyHKIMII ¢ 2
MOMOIIBIO TPOU3BOTHOM.

3.2 IlepBooGpa3Has M MHTerpaJl. 18
[TepBooOpasHas u HHTETpaI. 4
[IpuMeHeHMe oIpeIeIeHHOT0 MHTErpala JUlsl HaX 0K ICHHSI 4

Ioniaau KpuBoJuHeitHoi tpaneuun. opmyna HeroTonHa—







Jleliouuua

[Ipumepsl mpuMeHeHHsI UHTErpaia B (GU3UKE U TeOMETPUH

HpaRTn'{ecmle 3aHATHUA

IIpakTnueckas padora Nel9. BriunciieHue Heonpe1eleHHBIXUHTETPAJIOB METOI0M
HEINOCPEJCTBEHHOI0 HHTEIPUPOBAHUS U
METOJIOM IOACTaHOBKH.

IIpakTuyeckas padora Ne2(). BoluncieHue onpeieIeHHOTOMHTErpaa.

HpaKTI/IKO-OpI/IeHTHpOBaHHOC 3aHdATHE

IIpakTuyeckas padora Ne21. Pemenue npakTuko-
OPUEHTUPOBAHHBIX 33/1a4 C MMOMOIIBIO OMPEIECICHHOTO HHTETpaa.

YpaBHeHNsI 1 HEPABEHCTBA

PaBHOCWIIBHOCTE ypaBHEHUM, HEPABEHCTB, CUCTEM.

PaIII/IOHaJIBHI)IC YpaBHCHHUA U CUCTCMBIL. PaIII/IOHaJII)HI)IG
HCpPaBCHCTBA. MGTOI[ HHTCPBAJIOB.

N3o0pakenue Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUHN
YPaBHEHUM U HEPABEHCTB C ABYMs IIEPEMEHHBIMUA U UX CUCTEM

I/IppaL[I/IOHaJIBHBIe YpaBHCHUA, HCPABCHCTBA U CUCTCMBI.

Iloka3zaTennHBIC YpaBHCHUA, HCPABCHCTBA U CUCTCMBI.

.HOFapI/I(bMI/I‘leCKI/IC YpaBHCHH, HCPABCHCTBA U CUCTEMbI

TpuronomeTpudecke ypaBHEHUs U CUCTEMBI.

NN

IIpakTHKO-0pHEHTHPOBAHHOE 3aAHATHE

Pemrenne npakTHKO-OpHEHTUPOBAHHBIX 337a4 C TIOMOIIBIO
YpaBHEHUI

HpI/IMeHeHI/Ie MAaTEMAaTUYCCKHUX METOA0B AJId PEIICHHA COACPIKATCIIbHBIX 3a/1a4 U3 Pa3JIMUYHBIX

oOractell HayKu UNpakTUKH. MHTEepripeTanus pe3yapTaTa, y4eT peaabHbIX
OTpaHUYCHUH.

OKO0I - OK
04,
OK 09

IIpakTHYeckHne 3aHATHSA:

IMpakTnyeckas padora Ne22 Pemienue pauiOHaIbHBIX U
HWPPalMOHAIIbHBIX YPABHEHHUI U HEPABEHCTB

IpakTnyeckas padora Ne23. PenieHne noka3aTeabHbIX
YPaBHEHUH U HEPABEHCTB.




IIpakTuyeckasi padora Ne24.Penienne morapupMUIecKux
YpaBHEHUI U HEPABEHCTB.

IIpakTuyeckas padora Ne25.PemieHue TpUroHOMETPUUECKUX
YpaBHEHUH

I'eomerpust

40

MHororpaHHMKH

18

HpaKTI/IKO-OpI/IeHTHpOBaHHOC 3aHdATHE

3HaveHUE 3HAHUS MHOTI'OI'PpaHHUKOB JJId YMEJIOTO YTCHHA
qepTexceﬁ B TOKApHOM JCJIC

Bepuunsl, pedpa, rpanu MHOrorpanHuka. Paszseprka. MHororpanusie yribl. Beimykibie
MHOIOrpaHHuku. Teopema
Diinepa.

[Tpuzma. [Ipsimas u HakoHHast pu3Ma. [IpaBuibHas npu3Mma.

[Tapannenenunen. Kyo

[Inpamupa. [IpaBriibHas nupamuaa.

Yceuennas nupamuga. Terpasap

CI/IMMeTpI/II/I B Ky6e, B IMapaJuICJICIUIICAC, B IIPU3ME U ITUPpAMUC.

Ceuenus ky0a, IPU3MbI U TUPAMHU/IBI.

[IpencrasneHue o mpaBUILHBIX MHOTOTPAaHHUKAX (TE€Tpa’ap, KyoO,
OKTad/JIp, AOJEKa’APp U UKOCAIP).

S DNESLS

OK0I - OK
04,
OK 09

IIpakTHYecKkue 3aHATHA

IIpakTnyeckas padora Ne26. Haxoxx1eHuE OCHOBHBIXDJIEMEHTOB IIPU3M U IUPaMUJ.

2.4

Tes1a U MOBEPXHOCTH BpPaLCHUSA

13

Hunmuuap. OcHOBaHMeE, BRICOTA, 00pa3yroIIas, pa3BepTKa.

OceBrIe ceueHMS HUJIMHApPA U CCUYCHU, ITapaJlJICJIbHBIC
OCHOBAHUIO UJIMHAPA.

Konyc. Yceuennsiit konyc. OCHOBaHHE, BRICOTA, 00pa3yroIas,
pa3BepTKa.

OceBrIe ceUCHHS U CCUCHU, MapalJICJIbHbBIC OCHOBAHUIO.

OK 01 - OK
04,
OK 09




‘ HpaKTI/IKO-OpI/IeHTHPOBaﬂﬂoe 3aHATHE

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX 3314 2
[ap u cdepa, ux ceuenns. KacarenpHas mI0CKOCTh K cdepe. 1
IIpakTHyeckue 3aHATHSA
IIpakTnyeckas padora Ne27. Haxoxx1eHuE OCHOBHBIX3JIEMEHTOB TEJ BpalllEHUH U 4
MOBEPXHOCTEH BpallleHUsI.

2.5 HN3mepeHus B reoMeTpuu 13
O6beM u ero usmepenue. nrterpanbuas Gopmyna oobema. 2 Ok 01 - OK
[TogoOue Ten. OTHOIIEHUS TUIOMIAACH MOBEPXHOCTEH U 0O0bEMOBIIOIO0HBIX TEI. 04,

OK 09

dopmyibl 00bema Kyba, MPSMOYTOIBHOTO apasuieTenueia, 1
MIPU3MBI, HWIAHAPA.
®opmyinel 00beMa nupamMubl U KoHyca. opmMyiiel o0bema mapa. 1
@dopmyIibl IUIOIAAN TOBEPXHOCTEN KyOa, IPSIMOYTOJIBHOTO 2
napajJiesienunea, Ipu3Mabl.
®opmyIibl IUIOIAAN TOBEPXHOCTEN HMIMHpa U KoHYyca. [Tnomanp 1
cdepsl.
IIpakTHKO-OPHEHTHPOBAHHOE 3aAHIATHE
Pemienue npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 2
IIpakTuyeckue 3aHATHS
IIpakTnueckas padora Ne28 Brruncienne o0beMoB 2
TreOMETPHUECKUX TEJl.
IIpakTHyeckas padora Ne29. Beruncnenue mionaaennoBepxXHOCTEN TEOMETPUIECKUX TEI 2

S. Mopnyb «BepoiTHOCTD U CTATHCTHKA) 28

51 DJieMeHThI KOMOHHATOPHKH 10 OK 0] - OK
OcHoBHbIE TOHATUS KOMOWHATOPUKH. 3a[1a4M Ha MOJCUET Yncia 2 04,
pa3MeIeH i, TepeCTaHOBOK, COYETAaHH. OK 09

IIpakTHKO-OPHEHTHPOBAHHOE 3aAHITHE




Pemenne mpakTHKO-OpHUEHTUPOBAHHBIX 3a]1a4 Ha repeOopBapruaHTOB.

Tpeyronsuuk Ilackans. @opmyna 6unoma HerotoHa. 2

CBoiicTBa OMHOMUHAIBHBIX KO (UIIEHTOB. 2

IIpakTHKO-OPHEHTHPOBAHHOE 3aHITHE

IpakTnyeckas padora Ne 30. Pemenrie KoMOMHATOPHBIX 33/1a4NPAKTHKO-OPUEHTUPOBAHHOTO 2

HanpaBJeHUs

DJIeMeHTbI TEOPHH BEPOSITHOCTEN U MAaTeMATHYECKONCTATUCTUKH 22 OK 01 - OK
04,

IIpencraBneHne 1aHHBIX C TOMOIIbIO TAOIUI] U TUATPAMM. 2 OK 09

I'enepanbpHas COBOKYITHOCTB, BHIOOPKA, CpeHee apupMeTHIecKoe, MeTnaHa

HaubGonbiiee u HauMeHblee 3HaYEHUs, pa3Max, TUCIepCusi, 1

CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Crnyyaitnble coObITHA. BeposTHOCTB citydaiiHOro coObITHS. BeposITHOCTH COOBITHS B ONBITAX C 2

PaBHOBO3MOXHBIMH

COOBITHSIMH.

IIpakTHKO-OPHEHTHPOBAHHOE 3aAHIATHE

Onepanuu ¢ coOBITUSMU: TIEpecedeHre U 00beAMHEeHne coObITUI. [{luarpammel Diinepa. opmyra 2

CJIO’KEHHSI BEPOATHOCTEH.

Penrenne nmpakTHKO-OPHEHTUPOBAHHBIX 33124 C TPUMEHEHUEMBEPOSITHOCTHBIX METOJIOB

bunapHbIii cinydaiiHblil ONBIT(MCTIBITaHUE), yeieX U Heyaada. HezaBucumeble ucnbitanus. Cepust 1

HE3aBUCHMBIX UCTIBITAHUH 10

nepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITAHUN bepHyimn

JuckpeTHas ciydaiiHas BEeIMYMHA, 3aKOH €€ pactpenenenus. Juarpamma pacnpenenenud. Cymma u 2

IIPOU3BEICHUE CIIyYalHbIX
BenuuuH. [Ipumepsl pacnpenenenuii, B To yuciie reoMeTpu4eckoe OMHOMUHAIIBHOE




[Ipumepsl IpUMEHEHHS] MaTeMaTHYECKOT0 0XKUIaHUsA(CTpaxoBaHue, JioTepes). MaTtemaTHueckoe
0’KMJIaHUECYMMBI CITy4YalHBIX BEJIMYMH, MATEMAaTUYECKOE 0KHIaHUE T€OMETPUUECKOTO 1
OMHOMUHAIBHOTO PaCIpeIeICHHI.

HI/ICHepCI/IH " CTAHAAPTHOC OTKIIOHCHHUC, THUCIICPCUS
ICOMCTPHUUCCKOI'O U OMHOMUHAJIIBLHOTO pacnpeneneHHﬁ

3akoH 6oapIIMX yKcen. BoIOOpOUHBIN METO HCCIe10BaHU

[Ipumepsl HEMPEePBHIBHBIX CIyYailHBIX BEIUYUH. OYHKIHS
IJIOTHOCTHU pacnpeeneHuii. PaBHOMepHOE paciipesieieHle U ero CBOMCTBA. 3aa4uu, MPUBOIUMBIE K
HOPMaJIbHOMY paclpeaesIeHUI0

IIpakTHKO-0pHEHTHPOBAHHOE 3aAHATHE

IIpakTnyeckas padora Ne31. Beruncnenue BepoaTHOCTEN
COOBITHH IO KJTACCUYECKOH (popMyJie ONpeieIeHHsI BEPOSITHOCTH BIPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4ax

IIpakTHYecKHe 3aHATHA

IIpakTnyeckas padora Ne32. Pemenne 3aa4d Ha 3a11UCh
pacmpenenenust [ICB.

IIpakTuyeckasi pa6ora Ne33 ¢ ucnosib30BaHUEM AJIEKTPOHHBIXTAOIHUII 110 TeMme: «Jlucnepeus u
CTaHJIapTHOE OTKJIOHEHHE
CIIy4alHOM BEJIMYHUHBDY

Koncynpranuu

(o3}

DK3amMeH

Bcero:
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2.
3.YCJIOBUSA PEAJIM3ALIUU TPOI'PAMMBI ITPEJIMETA

2.1. OcHameHue yueOHOro KabuHeTa

Jis peanu3anuu mporpaMMsbl IpeMeTa MpeayCcMOTpeH yueOHbIl kKabuHeT «MaTeMaTHKN:

OO6opynoBaHue yueOHOT0O KabuHeTa:

- TOCAZI0YHbIE MECTA MO KOJIMYECTBY O0YJAIOIIUXCS;

- pabouee MeCTO MpenoJaBares;

- KOMIUIEKT Y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMIIJIEKT 3JIEKTPOHHBIX BUIEOMATEPHAJIOB;

- 3aJJaHKA 111 KOHTPOJIBHBIX PaboT;

- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIC 3a/IaHMS;

- MaTepuassl TEKYIEH U IPOMEKYTOUHOM aTTECTALUN.

TexHuueckue cpeacTna:

- IEPCOHAIbHBINA KOMIBIOTEP C JIMLIEH3MOHHBIM ITPOIrPaMMHBIM 00€CTIEYEHUEM;

- IPOEKTOP € IKPAHOM;

- KOMIUIEKT YEpTEKHOIo 00OpYyIOBaHUS M IPUCIIOCOONEHUN AJIs IIKOJIBHOW JOCKU (TPEYrojbHUK,
TPAHCHOPTHUP, LUPKYIIb, TUHEHKA);

- MOJIENIN /ISl U3YYCHHUSI TeOMETPUUYECKUX (UTYp (YacTd IeNIoro Ha Kpyre, TPUTOHOMETPHUYECKHI
KpYT, CTepeoMeTprudeckuii Habop, HAOGOPbI TEOMETPUUYECKUX MoJelell U GUryp ¢ pa3BepTKoi);

JleMOHCTpanOHHbBIE YUeOHO-HATIISTHBIE TIOCOOHS:

- KOMILIEKT OPTPETOB JUIsl 0popMIIeHHsI KaOuHeTa.

3ainbl OMOINOTEKH:

bubnuoreka (hoHI XyHA0KECTBEHHON JIUTEPATyphl TOJKEH COOTBETCTBOBATH MEPEUHIO M3ydaeMbIX
MIPOM3BEICHUN ), YUTAJIBHBIN 3aJ1 C KOMIIBIOTEPAaMH, OCHAILIEHHBIMH BBIXOJIOM B ceTh MIHTEepHET.

[Tomemienne xabuHeTa JTOMKHO COOTBETCTBOBATH TpeOoBaHMAM CaHUTapHO-3MUAEMUOIOTHUECKUX
npaBwi1 U HopMatuBoB (CanlluH 2.4.2 Ne 178-02): ocHalleHO THUIIOBBIM OOOpYIOBaHUEM, B TOM YHCIIE
CMELUANN3UPOBAHHON Y4eOHOH MeOenbl0 M CpelCTBAMU OOyYeHHs, HEOOXOIUMBIMHU Il BBITOJTHEHUS
TpeOOBaHUM K YPOBHIO OJATOTOBKU O0YUYaIOIIUXCS.

2.2. HudopmanuoHHoe odecrieyeHue 00yyeHust

Jnis peanuzanuu OporpaMMbl mpeamera OuOIMOTeuHbI (OHJ 00pa3oBaTeIbHOM OpraHU3aluu
MMeeT TeYaTHhIE W/WIIM SJIEKTPOHHBIE 00pa3oBaTeNbHbIE W MH(POPMAIMOHHBIE PECYPCHI, JOMYIICHHBIE K
UCTOJb30BAHUIO TpU peayn3auuu obpazoBarenbHbIX nporpaMMm CIIO, Ha 6a3e OCHOBHOrO 0OIIEro
oOpazoBaHws.

2.2.1. OcHoBHbIE MeYATHbIE /WM IJIEKTPOHHbIE H3TAHUS

1. AnekcannpoB, A.J[. Marematuka: anreOpa ©W Hayajla MaTeMaTHYECKOTO aHaW3a,
reometpus. I'eomerpus. 10-11 kmaccs : yuebnuk / A.Jl. Anekcanapos, JI.A. Bepuep, B.. Peoxuk. — M. :
WznarensctBo «IIpocsemenue, 2020. — 257 ¢. — ISBN: 978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIM

2. MopnkoBuy, A.I'. Anrebpa u Hadana marematuuyeckoro ananusa. 10 kmace: B 2 4. Y. 1.
VY4eOHuK A ydamuxcsi 001eo0pa3oBaTeNbHbIX yupexaeHui (mpoduibHblil yposens) / A.I'. Mopakosuuy,
I1.B. CemenoB. - M. : Muemosuna, 2020. - 457 c. — ISBN: 978-5-346-01200-9 / - Tekct
HEMOCPEICTBEHHBIN

3. MopakoBuy, A.I'. Anre6pa u Hauana maremaruyeckoro ananmsa. 11 kmace: B 2 4. Y. 1.
VYueOHUK A1 yyanmxcsi 001eo0pa3oBaTelbHbIX YUpekaeHuid (mpoduibHbiii ypoeHs) / A.I'. MopakoBud,
I1.B. CemeHnoB. - M. : Muemo3una, 2020. - 351 c¢. — ISBN 978-5-346-03199-4/ - TekcT : HemocpeACTBEHHBIH

4, Mopakosuu, A.I'. AnreOpa u Havaima Maremarndeckoro anamuza. 10 kmacc: B 2 4. Y. 2.
3amauHuK Ui ydarmxcsi 001meo0pa3oBaTeNbHbIX yUpexaeH!H (MpoduibHelii ypoBeHs) / A.I'. MopakoBuy,
JI.O. lenumiena, JI.W. 3BaBuu [u ap.] - M. : Muemosuna, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ -
Teker : HenmocpeCTBEHHBIN

5. Mopnkosuu, A.I'. AnreOpa u Havyasia MmaTeMatuyeckoro ananu3a. 11 xmacc: B 2 4. Y. 2.
3amauHuK Ui ydarmxcsi 001meo0pa3oBaTeNbHBIX yUpexaeHui (mpoduibHelii ypoBens) / A.I'. MopakoBu,
JI.O. Jenumena, JI.U. 3BaBuu [u ap.],- M. : Muemosuna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ -
Teker : HenmocpeICTBEHHBIN.



3.2.2. JlonoTHUTEIbHbIE HCTOYHUKHT

1. Beepoccuiickue untepHer-onmumnuansl. - URL: https://online-olympiad.ru / (nata oGpamieHus:
12.07.2021). - TekcT: 31IeKTPOHHBIH.

2. Emunas  xomnekuus 1uMQPOBBIX  obOpasoBaTenbHBIX pecypcoB. - URL:  http:/school-
collection.edu.ru / (mara o6pamienus: 08.07.2021). - TekcT: 3JEKTPOHHBIIA.

3. Nudopmarmonnas cuctema «EAnHOE OKHO MOCTyma K 0Opa30BaTEIbHBIM pecypcamy». -
URL.: http://window.edu.ru / (mata oopamenus: 02.07.2021). - TeKcT: 3IEeKTPOHHBIIA.

4, Hayunas oanektponnas OubOmuoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamienust: 12.07.2021). - TekcT: 37MeKTPOHHBIH.

5. OTkpeIThii KOMUTEK. Marematuka. - URL: https://mathematics.ru / (mata oOpaiueHus:
08.06.2021). - TekcT: 3NEKTPOHHBIH.

6. IToBropum Mmatematuky. - URL: http://www.mathteachers.narod.ru / (mara obGpamieHus:
12.07.2021). - TeKCT: 2IEKTPOHHBIA.

1. CnpaBoyHUK o MaTeMaTUKe TSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (gara o6paruenus: 12.07.2021). - TeKCT: 371€KTPOHHBIA.

8. Cpennsis marematuueckas uHTepHeT Iukoma. - URL: http://www.bymath.net / (mara
obpamenust: 12.07.2021). - TekcT: 37eKTPOHHBIH.

9. denepanbubiii mopran «Poccuiickoe obpasoBanue». - URL: http://www.edu.ru / (mara
obpamenust: 02.07.2021). - TekcT: 37MEKTPOHHBIH.

10. OenepanbHblii  1eHTp  uH(GOpMaLMOHHO-0Opa3oBaTenbHbIX  pecypcoB. -  URL:

http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TeKcT: 2IeKTPOHHBI.
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4 KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUS TPEIMETA

KoHTposib U OIleHKa pPAaCKPBIBAIOTCS Y€pe3 AUCIHUIUIMHAPHBIE PE3YNIbTAThl, YCBOCHHBIE
3HAHUSA U MPUOOPETEHHBIE CTYACHTAaMU YMEHMsI, HallpaBJICHHblE Ha (OpMHUpOBaHHE OOUIMX U
pohecCHOHATLHBIX KOMIICTCHITHHA.

Oob6masi/mpodeccnoHaibHasA Pazpen/Tema THI OLIeHOYHBIX
KOMIIEeTeHIIMSI MepONpPUSITUS
OK 01. Bsibupare crocoobr | Tema 1.1, 1.21T-0/ct, 1.3, 1.4 TT-o/c TectupoBanue
peuieHust 3amau | Temsr 2.1 -2.5 VYcrHblii onpoc
poeCCHOHATBLHOM Temsr 3.1 -3.2 MaTtemaTn4ecKkuii
JEITEIIbHOCTHU Temu 4.1, JUKTAHT
Temnr 5.1
IIPUMEHUTEIILHO [IpencraBnenue
K pa3JInYHbIM KOHTEKCTaM pe3yIbTaToOB
MPaKTUYECKUX PadoT
3amura
WHJUBUTYAJIbHBIX
MPOEKTOB
KonTposabnas padora
Brimonnenne — 3amaHuint
IIPOMEKYTOUYHON
aTTecTalnuu
OK 02. Hcnonrs3oBars | Tema 1.1, 1.21'[-0/02, 1.3, 1.4 [1-o/c | TectupoBanue
COBPEMEHHEBIE cpencrsa Temsr 2.1 -2.5 YcerHBIM onpoc
TIOMCKA, amamuza | Lembi 3.1-3.2 MaremaTu4ecKuii
" UHTEpIpETALIUN Teme 4.1, JUKTAHT
Temsr 5.1
uH(popMaluuy, [IpencraBnenue
51 MH(OpMaLMOHHbIE pe3yabTaToOB
TEXHOJIOTHH MpPaKTUYECKUX padboT
U1 BBINOJHEHUS  3a7ad 3amuTa
npohecCHoHaNBHOM MHIUBUTYAJIbHBIX
JIeSITeIIbHOCTHU MIPOEKTOB
KonTpomnpHas pabota
Brinmonnenue
3aIAHUITIIPOMEKYTOUHOU
aTTecTaluu
OK 03. [Tnanuposars | Tema 1.1, 1.2IT-0/c%, 1.3, 1.4 TI-o/c TectupoBanue
51 peanusoBbiBaTh | 1eMbI 2.1 -2.5 YceTHBIT onpoc
cOOCTBEHHOE Tempi 3.1 -3.2 MaremaTudecKkuit
npohecCuoHaTBHOE Tembr 4.1, TUKTAHT
Temnr 5.1
U JUYHOCTHOE pa3BHUTHE, [IpencraBnenue
MpeANPUHUMATENIbCKYIO pe3yabTaToOB
JIeSITeIIbHOCTD MPaKTUYECKUX padboT
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B IpodeccuoHanbHol chepe,
UCIIOJIb30BATh 3HAHMS
10 TIPaBOBOW M (PUHAHCOBOM
TPAaMOTHOCTH B Pa3IHYHBIX

JKU3HCHHBIX CUTYaAlUAX

3amura
WHIMBUTyaJIbHBIX
MIPOEKTOB

KonTposabnas padora
Brinonnenue
3aJaHUUIPOMEKYTOUHOM
aTTecTaluu

OK 04. Oddextusno | Tema 1.1, 1.2H-o/c4, 1.3, 1.4 I1-o/c | IlpencraBnenue
B3aMMO/ICVICTBOBATh Temsr 2.1 -2.5 pe3yapTaToB
u paboratb B Kotexrupe | MBI 3.1 -3.2 NPAKTUYECKUX PaboT
Temer 4.1,
1 KOMaHJIe 3amura
Temnr 5.1
WHIMBUTyaJIbHBIX
IIPOEKTOB
OK 05. OcymectBusats | Tema 1.1, 1.211-0/¢>, 1.3, 1.4 [T-o/c TectupoBanue
YCTHYI0O M muchMeHHyro | Temsr2.1-2.5 VYeTHBII onpoc
KOMMYHHUKALHIO Temsr 3.1 -3.2 MaTemaTHuecKkuii
Ha TOCYJapCTBEHHOM S3bIKE Temu 4.1, JUKTAHT
Uy Fj Tewmsr 5.1
Poccniickoit denepannuu [IpencraBnenue
C yderoM OCOOEHHOCTEH pe3ysbTaToB

CONHUAJIBHOI'O U KYJIBTYPHOI'O
KOHTCKCTa

NPaKTUYECKUX paboT
3amura
VHIWBUYaJIbHBIX
IIPOEKTOB

KonTponbnas padora
Brimonnenue
3aIaHUMTIIPOMEKYTOYHOU
aTTecTaluu

OK 06.
IpaXKAaHCKO-

IIposBisaTh

NaTPUOTHYECKYIO TO3UIIMIO,
JIEMOHCTPUPOBATh
OCO3HaHHOE MOBE/ICHNE

Ha OCHOBC TpadWuIIMOHHBIX

POCCHICKHX JlyXOBHO-
HPABCTBEHHBIX  LIEHHOCTEM,
B TOM 4HCIE C YYETOM
rapMOHM3aLUU
MEXHAIMOHAIbHBIX

u MCIKPCIIUTUO3HBIX
OTHONIEHUH, MPUMEHSITh
CTaHJAPThI

Tema 1.1, 1.211-0/c%, 1.3, 1.4 TT-o/c
Temer 2.1 -2.5

Temer 3.1 -3.2

Temn1 4.1,

Temnr 5.1

YceTHBIT onpoc
IIpencrasinenue
pe3yabTaToOB
MPaKTUYECKUX padoT
3amura
WHIUBUAYAIbHBIX
IIPOEKTOB

Beinonnenue
3aJaHUUIIPOMEKYTOYHOU
aTTecTanuu
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AHTUKOPPYILIMOHHOTO

MOBEICHUS
OK 07. CopeiicreoBars | Tema 1.1, 1.21T-0/c’, 1.3, 1.4 IT-o/c TectupoBanue
COXpAaHEHHIO OKpyXatomreir | 1eMbl 2.1 -2.5 VYcrHblit onpoc
cpensl, pecypcocOepeskenmuo, | LeMbl 3.1 -3.2 Maremarudeckuii
Temn1 4.1,
MPUMEHSITD 3HAHUS JTUKTAHT
Tewmsr 5.1
00 UW3MEHEHWH KJIMMATa, [IpencraBnenue
TIPUHITAIIBI OepexITMBOTO pe3yJIbTaToOB

MPOU3BOJICTBA, AIPPEKTUBHO

IPAKTUYECKUX padoT

JIECTBOBATH KontponbHas padora

B YPE3BBIYANHBIX CUTYALMIX Beimonnenne  3apaHuit
IIPOMEKYTOUYHON
aTTecTaluu

[1K 1.1. OcymiecTBisATh Tema 1.1, 1.211-0/c%, 1.3, 1.4 TT-o/c [IpencrasicHue

KOHTpOJIb KauecTBa JieTale Tewmsr 2.1 -2.5 pe3ynbTaToB

II0CJIE MEXaHUYECKOU U
ciecapHoi 00paboTKH, y3710B
KOHCTPYKIIUN U pabounx
MEXaHHU3MOB I10OCJIE UX
COOpKH.

I1K 1.3. KnaccudunuponaTh
Opak ¥ yCTaHaBJIMBATh
MPUYMHY €r0 BOZHUKHOBEHUS

Temsr 3.1 -3.2
Temer 4.1,
Tewmsr 5.1

IPAKTUYECKUX padoT
KonTposabnas padora
Brmmonnenne — 3amanuint
IIPOMEKYTOUYHON

aTTeCTallun
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HOoo~NoOTA~WDNE

e el
N

IlepeyeHb TeM HHAMBUAYAJIbHBIX IPOEKTOB 110 NPeaAMeTy

Apudmeruka octatkoB. CpaBHEHHS 10 MOJYJIIO.

B nouckax ontuManbHBIX PEICHHUH B 3a/1a4ax ¢ MPo(ecCHOoHANbHOM HAPaBIEHHOCTHIO.
I"apmMoHus U MaTemMaTuka.

3agaun Ha ONTUMM3ALIMIO B 33/1a4ax ¢ IPOPeCCHOHATBHON HAPaBIEHHOCTHIO.
3aueM 4eJI0BEKY HYKHbI U3MEPEHUS B pa3Hble BpeMeHa?

3HaKOMOE U He3HAKOMOe Maruueckoe uncio Iu.

I'padsl 1 UX IpUMEHEHHE.

Kypsbe3bl, coduszmbl, napagokchl B MaTEMaTHKE.

[IpakTHyeckue cCoBEThl MaTEMaTHKOB JJIs1 Oy IyLIHMX KOHTPOJIEPOB.

CeMb BenMualIIMX 3araJlok MaTeMaTHKH.

®duiocoekas TaiiHa yucel.

dunocodckue aceKTbl MAaTEMaTHKH.

Yucna ¢ coOCTBEHHBIMH UMEHAMH.

Uwucno, koTopoe Oosibiiie BeeneHHOM.



