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- (QenepasibHON 00pa30BaTENBHON MPOTPAMMON CpeaHero oOmero oOpa3oBaHMs,
YTBEPKJI€HHOW mIpuKa3oM MuHucrepcTBa mnpocseuieHus Poccuiickoir @enepauun ot 18 Mmas
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- TpuUMepHOH paboueil mporpaMMbl 00IIE00pa30BaTEIbHON YYEOHON TUCIUILIMHBI
"Matemaruka', paccMoTpeHHOI Ha 3acenanuu llenarormueckoro cosera ®I'BOY AIIO MPIIO
(ITpotokoia Ne 6/2025 ot «18» anpens 2025 roaa).




COILEPKAHHUE

1. O0m1as XapaKTEPUCTHKA PAOOUCH TTPOTPAMMBI ......cvvevereerererreneeresesessesessesessesessenesseeesensesensesessesesseses 4
2.CTpyKTypa U coJiepxaHue 00111e00Pa30BATEIBHOTO MPEIAMETA .....c.cvreirerereerrreeseeeserenererenereneenans 21
3.YcnoBus peanu3aiiy TPOTPAMMBI IIPEAMETA ......cvveveuererrereserrnresestressesesessssesesesessesesessssesesessesesesanns 34
4. KOHTpOJIb U OLIEHKA PE3YIBTATOB OCBOCHUS IIPEIIMETA. ...c.veveeererrreneenreresenessesesesessesesesesseseensenesenes 36



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

1.1. MecTo 0011€00pa30BaTEILHOI0 Y4eOHOI0 NMpeaMeTa B CTPYKTYpe OCHOBHOIi
00pa3oBaTeIbHON MPOrpaMMbl

O6meoOpa3oBarenbHblii  yueOHbIM npeaMer «OVYIL.03  Marematukay  sSBISICTCS
00s3aTeNIbHOM  YacThio  001Ie00pa30BaTEIbHOIO IUKIA 00pa3oBaTeNbHON IMpPOrpaMMbl B
coorBerctBU ¢ DPI'OC  CIIO 1o mnpodeccum  15.01.38  OmnepaTop-Hamaguuk
METAII000pa0aTHIBAFOIIX CTAHKOB.

1.2, Ileaum W mnNJaHHpPyeMble pe3yJabTaThbl OCBOECHHS 00IIE00Pa30BATEIHLHOIO
y4eOHOro nmpeamera

1.2.1. Ilean 00meodpa3oBaTeJLHOIO MpeaMeTa

Copepxanne mporpamMmbl ydeOHOro mpeamera «MaTemaTHKa» HampaBiIeHO Ha

JIOCTUKEHHE pe3yabTaToOB ee U3y4YeHUs
B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC COO c¢ yuerom npodeccHoHaTbHONW HANPABIEHHOCTH
droc CIIO. [TpuopureTHbIMU LEISAMHA o0y4eHust MaTeMaTUuKe

Ha 0a30BOM ypOBHE SIBJISIOTCS:

- (dopMHpOBaHHWE ITCHTPATBHBIX MATEMATHUYCCKUX IMOHATHH (YMUCIO, BEIUYHHA,
reoMerpuueckas  ¢urypa, IE€peMEHHas, BEPOSATHOCTb, (YHKIHSA), OOECHECYMBAIOLINX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHMs 00yJatOLIIXCS;

- IO/IBE/ICHNE 00YYArOIIMXCs Ha JOCTYITHOM JUIsS HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MAaTCMAaTUKHU KW OKPYXaromero mMupa, nNOHMMAaHHUEC MATCMATHKH KaK YaCTUu 061116171 KYJIbTYPbI
4eJI0BEYECTBA;

-  DPa3BUTHE HUHTEIJIEKTyaJbHBIX M TBOPYECKMX CIIOCOOHOCTEW OOy4aroumxcs,
MI03HABATEIbHOM aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHHUHM, KpUTUYHOCTH MBIIIJICHUs, HHTEpeca
K U3YYCHHIO MAaTCMATUKH,

- ¢opmupoBaHne (YHKIMOHAIBHOW  MaTeMaTWYeCKOM I'paMOTHOCTH:  YMEHUs
PacCIrIo3HaBaTb MAaTCMATUYCCKUC ACIICKThI B PCAJIBHBIX KU3HCHHBIX CUTyallUdaX W IMPU U3YYCHUU
JPYTruX TUCHMIUIMH, HPOSIBICHHUS 3aBUCHUMOCTEN U 3aKOHOMEpHOcTeH, (opMynupoBaTh HX Ha
A3BIKC MATCMATHKM MW CO3[JaBaTb MAaTEMATHYCCKHUEC MOJACIH, IPUMCHATH OCBOECHHBIHN
MaTeMaTHYeCKUi ammapaT s pellieHUs NPaKTUKO-OPMEHTHUPOBAHHBIX 3ajad, 3ajaad
npodeccuoHaNbHOM e TeNIbHOCTH, HHTEPIIPETUPOBATh U OLICHUBATh ITOJYYEHHbIE PE3YJIbTATHI.

1.2.2. Ilnanupyemble pe3yJbTaThl OCBOEHHsI 0011e00pPa30BaTEJbHOIO NpeAMeTa B
coorBercTBHu ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

O6mme wommerenmmu (mamee — OK) wu  mpodeccroHanmbHbIE  KOMIETCHITUH
(manee — IIK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMH, METANPEIMETHBIMU
U TpeIMeTHbIMM  pe3ylnbTraTaMud  oOydeHus OazoBoro ypoBHsS (mamee —  IIPO)

®I'OC COO npencraBieHsl B Ta0IMILIE:



Ilnanupyembie pe3yJibTaThl 0CBOCHHUSA 001Ie00pa30oBaTeabHOM JUCHUIIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHOBe

e1rocC COo

Oco6oe 3HaueHue aucuIuIMHa uMmeet npu popmupoBanuu u pazsutuu OK u T1K.

Kox u HanmenoBanue

Pe3ysabTarsl 00y4yeHnus

(popmupyembIx
KOMIIETeH IHii O6ume JIMCUMILIMHAPHBIE
OK 01. Beioupars criocoOsl | JINUHOCTHBIE — pe3yibTaThl  JOJDKHBI — OoTpaxarh | [IPO1. Brmagenwe meTomamu 10Ka3areiabCTB, arOPUTMAMU

pelieHus 3a71a4
npodeccHnoHATEHOM
JeATeIbHOCTH
MMPUMCHUTCIIBHO

K Pa3JIMYHBIM KOHTCKCTaM

B YaCTHU: TPYJAOBOTO BOCIIUTAHHUSL:

- TOTOBHOCTb K TpYyIy, OCO3HAaHHUE IEHHOCTH
MacTepcTBa, TPYy10Jt00ue;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIbHOCTH
TEXHOJIOTMYECKOM M COLMAaIbHON HampaBIEHHOCTH,

CIIOCOOHOCTh MHULUHPOBATh, IJIaHUPOBATh
" CaMOCTOSITEIILHO BBINOJIHSATD TaKyo
JeSITENIbHOCT;

- MHTEpPEC K pa3IMYHbBIM chepam

poeCCUOHAIBHON JESTEIHHOCTH.
MeTtanpeamMeTHbIe pe3ynbTaThl TOJKHBI OTPaXKaTh:

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITENTEHO dbopMynupoBaTh
U aKTyaJu3UpoBaTh MpoOsieMy, paccMaTpuUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CyIHeCTBeHHBIﬁ IIpHU3HAK

WIA OCHOBaHUS MJI CpaBHEHUS, KiacCH(UKAIUN
1 0000IIEeHH;

- OHpeHCHHTB ueian JACATCIIbPHOCTH,
mapaMeTpsl U KPUTEPUHU MX JOCTHKCHHS,
- BbIABJIATDH 3aKOHOM€pHOCTI/I 158 HpOTI/IBOpe‘-II/IH
B PACCMATPHBACMBIX SIBJICHUSX

3a/1aBaTh

pelieHus 3ajad; yMmMeHue (GopMyIMpOBaTH OIpeesIeHus,
aKCHOMBI

U TEOPEMBl, MPUMEHATh MX, NPOBOJUTH JOKa3aTelbHbIE
paccyX/1eHUsl B X0JI€ pELIeHMs 3a/1a4;

[1P62. YMeHune onepupoBaTh MOHATHSAMU: CTENEHb UYHUCIA,
jgorapudmM 4YHMClIa; yYMEHHE BBINOJHATH  BBIYKCICHHE
3HA4YCHUI

U 1npeoOpa3oBaHUSl  BBIPAKEHUH CO  CTENEHSMU W
aorapupmamu, mpeoOpa3oBaHUs JIPOOHO-PALMOHAIBHBIX
BBIPAKCHU;

[1P63. YMeHue omnepupoBaTh MOHITUSMHU: pPALlOHAJIBHBIE,
HppaliOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUUECKUE YpPAaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue onepupoBaTh MOHATHAMU: (QYHKIUS,
HempepbiBHas (yHKUHMS, TNPOU3BOJAHAsA, IEepBOOOpa3Has,
OIpEACIEHHBIA NHTETPaJl; YMEHUE HAXOAUTh MTPOU3BOJIHBIE
JJMIeMEHTapHbIX  (QYHKIUN,  HUCHOJB3YS  CIIPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CIydasxX QYHKIUU
Ha MOHOTOHHOCTS, HaXOJUTh HauOoJIbIINE
W HauMEHbIIWE 3HaueHWs (YHKIUI; CTPOUTH TpapuKu
MHOTOUWIEHOB c UCIIOJIb30BaHUEM anmnapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATh NIPOU3BOJIHYIO IIPU
peleHNH 3aja4




- BHOCHTh KOPPEKTHBBI B JIEATCILHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB IENSM, OIICHUBATH
PHCKH MTOCIICICTBUI IEATEILHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BJIQJICTh HAaBBIKAMH Y4e€OHO-UCCIIEIOBATEIbCKON
Y TIPOEKTHOM JIESTEIILHOCTH, HABBIKAMU Pa3pelICHUS
npo0Jem;

- BBIBIATh  NPUYUHHO-CICJICTBEHHBIC  CBSI3H
U aKTyaJu3upoBaTh 3aJady, BBIIBUTaTh THIIOTE3Y
ee pereHwus, HAXOJIUTh apTyMEHTBI
JUISL I0Ka3aTelbCTBA CBOMX YTBEPXKJICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

- AHAJIM3UPOBATh IIOJYYCHHBIC B XOJC PpEIICHUS
3aa4il  pe3yibTaThl, KPUTHYECKH  OICHUBATH
UX JIOCTOBEPHOCTh, IPOTHO3MPOBATh HM3MCHEHUE
B HOBBIX YCJIOBHSIX;

pa3pabaThIBaTh IJIaH PElICHUs] MPOOIEMBI C YIETOM
aHanmm3a UMEIOTITIX CST MaTepHUaTbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

- yMeTh MEpPEHOCUTh 3HAHHS B IT03HABATEIHHYIO
U TIPAKTUYECKYIO 00JIACTH KU3HEACITETbHOCTH;

- yMeTb HHTETPUPOBATh 3HAHHUS W3 PaA3HBIX
MPEeIMETHBIX 00IacTel;
- BBIIIBUTATh HOBEIE HJIeH, npeiaraTh

OpPUTMHAJIBHBIC TOAXOAbI U PCIHICHUS

Ha JIBIDKEHUE; pelaTh MPaKTUKO-OpPUEHTUPOBAHHBIC 3a/1a4H
Ha HanOOoJIbIINE ¥ HAMMEHBIINE 3HAYCHHS, Ha HAXOXK/ICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh MOHSATUSMHU: PAlMOHATBHAS
GbyHKIMS, TMOKa3aTeabHas (YHKIWS, CTENeHHas (YHKIHS,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPUUECKUE
(¢byHKMKM, 00paTHBIE (QYHKIIUH, YMEHUE CTPOUTH I'paduku
W3YYEHHBIX  (DYHKIUI, WCHOJB30BaTh TpaduKu TMpH
U3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUU 3a1a4
U3 JpYyrux Yy4eOHBIX MpPEIMETOB M 33Jad M3 pPEaTbHOM
KU3HU; BBIpaXaTh (QopMynamMu 3aBUCHUMOCTH MEXIY
BEJINYMHAMU;

[1PG6. YMeHnue peniath TEKCTOBBIC 3a/1a4K PA3HBIX TUIIOB (B
TOM YHCJE€ Ha TPOLEHTHI, TOJM M YacTH, HA JIBUKCHUE,
paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3aJaud U3

o0jacT  ympaBlIieHUs ~ JIMYHBIMA U CEMEHHBIMH
(¢uHaHCaMM);  COCTAaBNIATh  BBIPAXKEHUS,  YypaBHEHUS,
HEpPAaBEHCTBA M HX CHCTEMBI [0 YCJIOBHIO 3aJa4H,
UCCIENOBATh  IIOJIY4YEHHOE  DPEIICHHE W OLEHUBATH
IIPaBJONO00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATUSAMH: Cpe/iHEe

apudmernyeckoe, MenuMaHa, HauOoOJbIIee W HaWMEHbIIee
3HAUEHUs, pa3Max, AUCHEPCHs, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATD
uH(poOpMalMIO, TPEICTaBICHHYH0O B  Tabnmumax, Ha
nuarpammax, rpadukax, OTpakarollyro CBOMCTBA pealbHbIX
MPOLIECCOB W SABICHMI; MPEACTaBIATh HH(OPMAIUIO C

MOMOINBIO  TAOMWI[] W JUarpaMM;  HCCIIEA0BaTh
CTaTUCTHYECKUEC JTAHHBIE, B TOM qucie
C NPUMCHCHHUEM Fpa(i)I/IquKI/IX MCTOJOB W DJJICKTPOHHBIX
CPEICTB;

[TP68. YMenue onepupoBaTh MOHATUSIMHU: CIIYIaHBIA OTBIT
U CIy4ailHOE COOBITHE, BEPOSATHOCTh CIY4aifHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAHHEM
rpadM4ecKuX METOJIOB; MPUMEHSATh (HDOPMYJIBI CIOXKEHUS U
YMHOXKCHHSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl |




(GbopMyIbl MpU pElIeHUU 3a]lady; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4YallHBIMH  BEIMYMHAMHU; YMEHUE TPUBOAUTH
MpUMEpPbl  TPOSIBICHUS 3aKOHAa OONBIIMX YHUCEN B
IPUPOJTHBIX

1 OOIIIECTBEHHBIX SIBIICHUSX;

[TP6Y9. YMmeHue onepupoBaTh MOHATUSIMH: TOUYKA, MpsMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYTpaHHBIN yTOJL,
CKpELIMBAIOIINECS MpsIMBIE, MapajuieJIbHOCTh u
MEPIECHIUKYIISIPHOCTD MPSIMBIX

Y TUIOCKOCTEH, YroJI MEX/1y MPSMBIMH, YTOJI MEKIY TPSIMOM
¥ TUIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMH, PAacCTOSTHHE OT
TOYKHA JI0 IUIOCKOCTH, PAacCTOSHHE MEXIY IPSMbIMH,
paccTosiHAe MEXIY IUIOCKOCTSIMH;, YMEHHE HCIIOJIb30BaTh
NpU pEIICHUH 337a4 W3y4eHHbIE (AKTBl M TEOPEMBI
TUTAHUMETPUH;, YMEHHE OICHHBATh pa3Mepbl OO0BEKTOB
OKpY’KaloIIero MUpa;

[1PG10. YMmenue onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
CeueHHe MHOTOTpPaHHMKA, KyO, Mapajulesienures], npu3Ma,
nupamMua, Gurypa M TMOBEPXHOCTh BpAIICHUS, IWIMHD,
KOHyC, Imap, cdepa, cedeHus (QuUrypsl BpalleHus,
TUTIOCKOCTh, Kacaromasicst cdepsl, IHIMHApPa, KOHYCA,
IUIOIAAb TOBEPXHOCTH NHpaMHJIbl, TPHU3MBI, KOHYca,
IUJIUHIPA, TUIOMIAaab chephl, 00beM KyOa, MPSIMOYTOIHLHOTO
napajjieNienunesna, MNUPaMHUIbl, TPU3MbI,  LIMHIPA,
KOHyca, IIapa; yMEHHE W300pakaTb MHOTOTPAHHUKU
U TIOBEPXHOCTH BpALICHHSA, HUX CEUYEHUS OT pPYKH, C
MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M  AJIEKTPOHHBIX

CpPEeICTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE, YMEHHE  paclo3HaBaTh  IPaBUIbHBIE
MHOTOTPaHHUKY;

[IP611 VYwmeHue omnepupoBaTh TOHATHSIMU: JIBHKCHHUE
B TPOCTPAHCTBE, NOJOOHBIE (UTYpHl B IPOCTPAHCTBE;
WCMOJIb30BAaTh OTHOIIEHUE IUIONIAJEH IMOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1aY;

[TP612. YMeHHe BBIUMCIATH T'€OMETPUUYECKHUE BEIWYHUHBI




(nvHa, yroj, IJIomaab, 00beM, IUIONIAlb MOBEPXHOCTH),
WCIIOJIB3YS U3Y4EHHBIE (DOPMYITBI U METOIBL;
[TP613. YMenue onepupoBaTh MOHATUSMHU: TIPIMOYTOJIbHAS

cucreMma KOOpJAUHAT, KOOPAWHATLL TOYKHU, BCKTOp,
KOOpAWHATBl BCKTOpA, CKAJIAPHOEC MPOU3BCACHUE, YI'OJI
MCXKIAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpPA Ha 4YHMCJIO; HAaXOIUTh C IIOMOIUBIO H3Y4YEHHBIX
(dbopMyaT KOOpAMHATBHI CEpPEeIUHBI OTpe3Ka, PpaCCTOSHHE
MEXY IBYMS TOUKAMU;

[1P614. YMenue BbIOUpATh MOAXOIMIIAN H3yYSHHBIH METOT
JUIs pEIleHus 3aJadd, paclo3HaBaTb MaTEeMaTHYECKHE
(bakThI

U MaTeMaTU4YeCKHe MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH INPUMEPHI
MaTeMaTUYeCKUX OTKPBITUM POCCUUCKOM W  MHUPOBOI
MaTE€MaTHYECKOW HAYKH

OK 02. Hcnons3oBars
COBPEMEHHBIE CpencTBa
MONCKa, aHan3an
MHTEPIPETAuN
MH(pOpPMAaLIUKU, U
1H(pOpMallMOHHbIE
TEXHOJIOTUM JJIS1 BBIMOJHEHUS
Bajaq po¢eCCHOHATBHOM
NesITeIbHOCTH

JIMYHOCTHBIE PE3YyJbTAThl JIOJIKHBI
YacTH: IICHHOCTH HAYYHOTO MTO3HAHMUS:
-c(hOpMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAayKd U OOIIECTBEHHOM MPAaKTHUKH,
OCHOBAHHOTO

Ha JIMajiore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;
MertarnpeMeTHbIe pe3yabTaThl JOKHBI OTPaKaTh:
OsnageHue YHUBEPCATbHBIMHU y4eOHBIMU
MIO3HABATEbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ uHpopmaluei:

- BIIQJIETh HAaBBIKAMU TMOJy4yeHHUs HH(OpMaIuuus3
UCTOYHUKOB  DPa3HBIX THIIOB, CaMOCTOSITEIHHO
OCYIIECTBIISITh TMOMCK, aHAINU3, CHUCTEMAaTU3ALUION
UHTEPIIPETAlNI0 UHPOPMAIIMKN PA3IUYHBIX BHAOBU
dbopM TpeCTaBICHNUS;

- co3JaBaTh TEKCThl B pazNUYHbIX Qopmarax ¢
y4eTOM Ha3HaueHUs MUHPOpPMALUU U IIeNEBOU
ayIUTOPUHU, BBIOMpas  ONTUMaIbHYIO  (opmy

OTpaxXaTb B

[1P61. Bnagenue MeToamMu J0Ka3aTeNIbCTB, alrOPUTMaMHU
pelieHus 3aaad; yMeHue (QopMyIMpOBaTh ONpeeseHus,
aKCHOMBI U TEOpPEMBI, IPUMEHATH MX, NPOBOJIUTH
JT0Ka3aTeNIbHbIE PACCYKACHUS B XO/1€ PELLIeHUs 3a1ay;
[1P62. YMeHune onepupoBaTh HMOHATHAMM: CTENEHb YUCIA,
jgorapudmM 4YKClIa; yYMEHHUE BBINOJHATH  BBIYKCICHHE
3HAYEHUM

u 1npeoOpa3oBaHUS BBIPAKEHUH CO  CTEMEHSMU H
aorapupmamMu, NpeoOpa3oBaHUs JIPOOHO-PAIIMOHAIBHBIX
BBIPAKCHUII;

[1P63. YMeHue omnepupoBaTh MOHATUSMH: paAllMOHAIBHBIE,
HppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETeHHBbIE,
JorapupMUUECKUe, TPUTOHOMETPUUECKHUE YpAaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue onepupoBaTh MOHATHAMU: (QYHKIHS,
HeTpepbIBHAs (PYHKIMSA, TPOU3BOAHAS, IepBOoOpa3Hasl,
OIpEeCIICHHBIM NHTETpal; YMEHUE HAXOAUTh IIPOU3BOJIHBIE
UIEMEHTAPHBIX  (YHKUUH,  MCIONB3Yys  CIPAaBOYHBIC
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINNX CIydasx PyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOoJIpIINe




IPEJICTaBICHHS

U BU3YallM3allNH;

- OICHHUBATh  JIOCTOBEPHOCTH,  JICTUTUMHOCTH
uH(pOpMalMi, €€  COOTBETCTBUE  IMPABOBBIMH
MOPaTbHO-3THYECCKHM HOPMaM;

- HUCIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIXU
KOMMYHHMKAITMOHHBIX ~ TEXHOJOTHMH B  PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIXU
OpraHM3allMOHHBIX  3a]ad c COOJIIOICHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKUA OC30MACHOCTH,
TUTHEHBI, pecypcocOepeKeHus, IIPABOBBIXH
THUYECKHX  HOPM, HOpM  HH(DOPMAIMOHHOM
0€e30I1acHOCTH

U HauMEHbIIME 3Ha4eHHs (YHKIMMA; CTPOUTh TIpaduku
MHOTO4JICHOB c HCIIOJIb30BaHUEM amnmapara
MaTeMaTUYECKOTO aHaJIKM3a; IPUMEHATh MMPOU3BOJIHYIO MPU
pelieHuu 3azaq
Ha JIBIDKEHUE; pelaTh MPaKTUKO-OpPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJIBIITNE U HAMMEHBIITNE 3HAUCHUS, HA HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUSI;

ITPG5. YMeHue omepupoBaTh MOHSATUSMHU: PaIlMOHATBHAS
GbyHKIMSA, MOKaszareiabHas (QyHKIUS, cTeneHHas (QyHKUus,
norapudmmuygeckas byHKIHS, TPUTOHOMETPHUCCKUC
¢byHkuu, oopaTHeie QYHKIUU; YMEHUE CTPOUTH Tpaduku
U3YYCHHBIX  (DYHKIMA, WCIOJB30BaTh TpapuKd TpH
U3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPHU PELICHUH 3a1a4
U3 JIPYrHX YYEeOHBIX MPEIMETOB M 3a7ad W3 PEabHOM
KU3HU; BBIpaXaTh (QopMyJamMH 3aBUCUMOCTH MEXIY
BEITMYUHAMU;

[TPG6. YMeHnue pemiath TEKCTOBBIE 3a/1a4H PA3HBIX TUIIOB (B
TOM YHCJIC Ha TPOIEHTHI, JOIM W YacTH, Ha JIBIDKCHUE,
paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3aJaud U3

o0jacT  ympaBlIeHHUs  JIMYHBIMHU U CEMEHHBIMU
(¢uHaHCaMM);  COCTAaBJIATh  BBIPAXKEHMS,  YPaBHEHUS,
HEpPAaBEHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3aJa4H,
UCCIENOBATh  IIOJIy4YEHHOE  DPEIICHHE U OLEHUBATH
MIPABJIONO00HOCTD PE3YJIBTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATUSAMH: CpE/IHEe

apudmernyeckoe, MenuMaHa, HauOoJblllee W HauMEHbIIee
3HAUEHUs, pa3Max, AUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHUE
YHCIIOBOTO Habopa; yMEHHE U3BIIEKAaTh, HHTEPIIPETUPOBATD
uH(oOpMalMIO, TPEICTaBICHHY0O B  Tabnmumax, Ha
nuarpammax, rpadukax, OTpakarollyro CBOMCTBA pealbHbIX
MPOLIECCOB W SABJICHMN; MNPENCTaBIATh HH(GOPMAIHIO C

MOMOLIbI0  Ta0NMMII W JAMarpaMM; HCCIIEeI0BATh
CTAaTHCTUYECKUE JIaHHBIE, B TOM qucIie
C TNpUMEHEHHEeM TIpadUYEecCKUX METOJIOB M AIIEKTPOHHBIX
CPEJCTB;

[TP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYIAHBIA OTBIT




U ciy4aiiHoe cOObITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTb C  HCIIOJIb30BAHMEM
rpadUyecKux METOOB; MPUMEHATh (POPMYIIBI CIOKEHUS U
YMHOXKEHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
(GbopMyIbl MpU pelIeHUU 3a]lady; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4YallHBIMM BEJIMYMHAMH; YMEHHE IPHUBOJUTH
OpUMEpHl  TPOSIBIICHUS 3aKOHAa  OOJBIIMX YHCET B
IPUPOIHBIX

Y OOIIECTBEHHBIX SBJICHUSX;

[1PGY. YMenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsMasi,

IIJIOCKOCTB, MIPOCTPAHCTBO, JIBYTpaHHbIN yrou,
CKpELIUBAIOIINECS MpsIMBIE, MapajuieJIbHOCTh u
NePHEHANKYISIPHOCTh MPSIMBIX

U IJIOCKOCTEH, YroJl MeX/ly MPSIMBIMH, YTOJI MEXKAY MPAMON
U TJIOCKOCTBIO, YTOJI MEKIY MIIOCKOCTSMHU, PACCTOSHUE OT
TOYKH

710 TUIOCKOCTH, PACCTOSIHHE MEXY NMPSMBIMU, PACCTOSIHHUE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCIIOJIb30BaTh IIPU PELICHUH
3aa4  M3y4yeHHble (aKThl M TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLEHHBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO
MHpa;

I1P610. YmeHue onepupoBaTh NOHATUSIMH: MHOTOTPAHHUK,
CeUYeHHWE MHOTOrpaHHUKa, KyO, Mmapajuiefenunesa, npusma,
nupampa, GuUrypa U MOBEPXHOCTh BpAIEHUS, LWINHAD,
KOHyc, 1map, cdepa, ceueHUs (QUTYpbl BpaLICHUS,
IUIOCKOCTh, Kacamomiasicst cdepsl, IMIUHApa, KOHYca,
IJIOL[a/lb TOBEPXHOCTU MHUPaMUAbI, MPHU3MBI, KOHYCA,
UWIMHApPA, IIomaas chepbl, 00beM Kyda, IpIMOYTOJIbHOTO
napajuiefienuneaa, NUpaMuAbl, HPU3MBL,  LUIUHAPA,
KOHyca, IIapa; yMeHUe H300pakaTb MHOTOTPAHHUKU
U TIOBEPXHOCTH BpALICHHUSA, HUX CEYEHUS OT PYKH, C
MIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPEACTB;  yMEHHME  pACHO3HABATh  CHUMMETPHUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPABHJIbHBIC
MHOT'OI'DaHHHKH;




[IP611 VYmeHue omnepupoBaTh TOHATHSAMU: JIBHKCHHUE
B TIPOCTPAHCTBE, NOAOOHBIE (UTYpHl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLIEHUE IJIOUIAJ el IMOBEpXHOCTEH MU
00BbEeMOB MOAOOHBIX (UTYP TPU PELICHUH 33/1a4;

[IP612. YMeHHEe BBIUMCIATH TC€OMETPUUYECKHUE BEIMYUHBI
(nmHa, yroi, miomank, o0beM, MJIOUIaab MOBEPXHOCTH),
UCIIONIb3YS U3yYeHHbIE (POPMYJIBI U METO/IBI;

[1P613. YMenue onepupoBaTh HOHATHAMHE: TPSIMOYTOJIbHAS

CHUCTCMa KOOpAHWHAT, KOOPpAHUHATBI TOYKH, BCKTOp,
KOOpAWHATBI BCKTOpA, CKAJKAPHOC MPOU3IBCACHUC, YIOJI
MCKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YHUCJIO;, HAaXOJUTh C TOMOIIBIO H3yYEHHBIX
(dbopMyll KOOpAMHATHI CEpPEAMHBI OTPE3Ka, PACCTOSIHHE
MEXIY JTBYMSI TOUKaAMU;

[1PG14. YMmenue BoIOMpPATh NOIXOASIINNA U3YYEHHBIN METO
JUISL  pellieHWs 3aJadd, paclo3HaBaTh MaTeMaTHUYECKHE
(bakTbI

Y MaTeMaTHYeCKUE MOJICNIA B IPUPOJAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOJUTH NPUMEPHI
MaT€MAaTHYECKUX OTKPBITHA pPOCCUHCKOM W MHPOBOHN
MaTE€MaTUYECKOW HayKH

OK 03. [InanupoBathb
u
peann30BbIBATHCOOCTBEHHOE
npodeccuoHansHOe

" JMYHOCTHOE
pa3BUTHE,TPEIPUHIUMATEITb
CKYIO JeSITETTHHOCTD
B npodeccuoHaIbHON

cdepe,ucnoyib30BaTh 3HAHMS
10 MPaBOBO M (PUHAHCOBOMH
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYalUsIX

JIM9HOCTHBIE  Pe3yJabTaThl  JIOJDKHBI  OTPAXKATh
B YaCTHU: JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
ATHUYECKOTO TIOBE/ICHUS;

- CIOCOOHOCTh OIIEHWBATH CHUTYAIMIO ¥ TPHHUMATH
OCO3HAHHBIE PEIICHUS], OPUCHTUPYSACH HA MOPAJIBHO-
HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJaJa B TMOCTPOCHUE
YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTEIISM
1 (WJIM) IPYTUM 4YjIeHaM CEMbH, CO3aHUIO0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPHUHATHS  IICHHOCTEH
CEMEHHOM KU3HU B COOTBETCTBHM C TPATAULMIMHU
HaponoB Poccuuy;

MeTtanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:

[TP61. Bnagenune meromamMu J0Ka3aTeIbCTB, aITOPUTMAMHU
peleHus 3ajxad; yMmMeHue (GopMyIMpOBaTH OIpeesIeHus,
aKCHOMBI

U TEOPEMBI, NPUMEHATh HUX, NPOBOJIUTH JOKAa3aTEIIbHBIE
paccyXIeHUs B X0JI€ peLIeHHs 3a/1a4;

[1P64. VYmenue onepupoBaTh MOHATHAMM: (QYHKIUS,
HempepbiBHas (yHKUHMS, TNPOU3BOJAHAsA, IEepBOOOpa3Has,
OIIpEACIICHHBIM MHTETPpal; YMEHHE HAXOAUTh IIPOU3BOIHBIE
JJMIeMEHTapHbIX  (QYHKIUN,  HUCHOJB3YS  CIIPaBOYHBIE
MaTepHallbl; UCCIIEA0BATh B MPOCTEHINX CIydasxX QYHKIUU
Ha MOHOTOHHOCTb, HaXO/UTh HauOoJbLINE
W HauMEHbIIWE 3HaueHWs (YHKIMI; CTPOUTH TpapuKu
MHOTOUWIEHOB c UCIIOJIb30BaHUEM anmnapara
MaTEMaTHYECKOI0 aHaIN3a; IPUMEHATh IIPOU3BOJIHYIO IIPU
peleHNH 3ajad




OBiagenue
JIEHCTBUSIMU:
a) CaMOOpraHu3aLus:

- CaMOCTOSITEIBHO OCYIIECTBIIATH MO3HABATEIbHYIO
NeSITeIbHOCTb,  BBIABIATH  MPOOJIEMBI, CTaBUTh
U ¢bopmynupoBaTh CcOOCTBEHHBIE 3a/1a4u
B 00pa30BaTeNbHONU JAEATENbHOCTH MU JKU3HEHHBIX

YHUBCPCAJIbHBIMU PETYyIATUBHBIMHA

CUTyallUsX; CaMOCTOSITEJIbHO COCTaBJSATh  IUIAH
pelieHuss MpoOJeMbl €  yY4eTOM  HMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MO>KHOCTEM
W TpeNrouTeHui; JaBaThb  OLEHKY  HOBBIM
CUTYaIUSIM;

0) CaMOKOHTPOJIb:

UCTIONIB30BaTh TMPHEMBI pEeQIIEKCUU UL  OICHKH
CUTYyalluH, BEIOOpA BEPHOTO PELICHUS;

- yYMeTh OIECHHMBATh PHCKH ¥ CBOEBPEMEHHO
IPUHUMATh PELICHUS [0 UX CHIKEHUIO;

B) AMOLIMOHAJIbHBIN HMHTEJUIEKT, MPEeANoararuuil
c(hOpMUPOBAHHOCTH:

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMIEH CTpeMIICHHE
K JIOCTWXKEHUIO 1LeIM M YCHexy, ONTHMH3M,
WHUIMATHBHOCTh, yMEHHE JEHCTBOBATh, HCXOJS
U3 CBOUX BO3MOXKHOCTEH;

- DMITaTUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh
HMOIMOHAIIBHOE COCTOSIHME JAPYIHX, YYHUTHIBATh
€ro  NpH  OCYIIECTBICHHUH  KOMMYHHUKAIIUH,
CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

- COITMAITBHBIX HaBBIKOB, BKITIOYAFOIITIX
CHOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C JAPYTHMH
JFOABMHU, 3a00TUTHCS, TPOSBIATH HWHTEPEC H
paspeniatb KOHQIUKTHI

Ha JIBIDKEHUE; pelaTh MPaKTUKO-OpPUEHTUPOBAHHBIC 3a/1a4H
Ha HanOOoJIbIINE ¥ HAaMMEHBIINE 3HAYCHHS, Ha HaXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh MOHSATUSMHU: PAlMOHATBHAS
GdbyHKIMS, TTOKa3aTenbHas (QYHKIUSA, CTENeHHAs (YHKINS,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPUUECKUE
(¢byHKMKM, 00paTHBIE (QYHKIIUH, YMEHUE CTPOUTH I'paduku
W3YYeHHBIX  (DYHKIUMH, UCHONB30BaTh TpaduKu MpH
U3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUU 3a1a4
U3 JpYyruxX Yy4YeOHBIX MPEIMETOB M 33/Ja4 M3 PEaTbHOU
KU3HU; BBIpaXaTh (QopMynamMu 3aBUCHUMOCTH MEXIY
BEJINYMHAMU;

[1PG6. YMeHnue peniath TEKCTOBBIC 3a/1a4K PA3HBIX TUIIOB (B
TOM YHCJIE€ Ha TPOLEHTHI, TOJU M YacTH, Ha JIBIKCHHE,
paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3aJaud U3

o0jacT  ympaBlIleHHs  JIMYHBIMHU U CEMEHHBIMU
(¢uHaHCaMM);  COCTAaBNIATh  BBIPAXKEHUS,  YypaBHEHUS,
HEpPAaBEHCTBA M HX CHCTEMBI [0 YCJIOBHIO 3aJa4H,
UCCIENOBATh  IIOJIY4YEHHOE  DPEIICHHE W OLEHUBATH
IIPABJIONIO00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATUSAMH: Cpe/iHEe

apupMeTHIecKoe, MenuaHa, HauOoJblllee W HaUMEHbIIEe
3HAa4YeHHUs, pa3Max, AMUCIEPCHUs, CTAaHAApPTHOE OTKIOHEHUE
YHCIIOBOTO Ha0Opa; YMEHHE M3BJIEKAaTh, HHTEPIPETUPOBAThH
uHpOpMalMIO,  TPEACTaBIEHHYHO B  Tabimumax, Ha
IrarpaMmmax, rpagukax, OTpaKarolIyr0 CBOWCTBA pealbHbIX
MPOLIECCOB W SABJICHMH; MNPEACTaBIATh HH(GOPMALHIO C
MOMOINBI0  TaOMUI[ W JUarpaMM;  HCCIIEAOBaTh
CTaTUCTHYECKUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHUEM
rpadU9ecKuX METOJIOB U DJICKTPOHHBIX CPE/ICTB;

[1P68. YMenue onepupoBaTh MOHATUAMU: CITyYalHbIN OMBIT
U CIIy4ailHO€ COOBITHE, BEPOSTHOCTh CIIYYalfHOTO COOBITHS,
YMEHHUE BBIYHCIATH BEPOSITHOCTb C HCHOJIB30BAHUEM
rpadU4ecKuX METOIIOB; MPUMEHSTH (DOPMYJIBI CIOXKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
(GopMyJIBl TIPU PEIICHWW 3ajlad; OLCHWUBATh BEPOSTHOCTH




peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4aliHbIMM BEJIMYMHAMM; YMEHHE IIPUBOJUTH
IpUMEpPbl  MPOSABICHHUS 3aKOHA OONBLIMX 4YHUCEI B
IIPUPOIHBIX

1 OOILECTBEHHBIX SIBICHUSX;

[1P614. YMenue BbIOUpATh MOAXOIAIINN H3yYCHHBIH METO
JUIs PEIIEeHUs 3aJaydd, paclo3HaBaThb MAaTEMaTUYECKUE
(bakThI

U MaTeMaTUYeCKHe MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH IMPUMEPHI
MaTeMaTUYeCKUX OTKPBITUM POCCUUCKOW W  MHUPOBO
MaTEMaTUYECKON HAyKH

OK 04. Db dexTrBHO
B3aHUMOJICHCTBOBATh

u paboTaTh B KOJUICKTHBE
1 KOMaH]Ie

JImdHOCTHBIE  pe3ynbTaThl  JIOJDKHBI  OTPa’KaTh
B YaCTH: IICHHOCTH HAYYHOT'O MO3HAHUS: OCO3HAHUE
[IEHHOCTH HAay4YHOH JesTeNbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh TPOSKTHYIO M HCCIIEIOBATEILCKYIO
JeSTENIbHOCTh MHIMBUYalIbHO U B TPYIIIE
MertanpeamMeTHbIe pe3yIbTaThl JJOJKHBI OTPAKATh:
OBnaneHre yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH
NEUCTBUSIMH:

0) coBMeCTHas JIeSITEIbHOCTD:

- TIOHMMaTh H WCIOJB30BaTh MPEHMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- TPUHAMATH IIETH COBMECTHOH JEATCIBHOCTH,
OpPTaHW30BBIBATh U KOOPIAMHHUPOBATH NEUCTBUS IO
ee JOCTIDKEHWIO: COCTaBIISAThL TIIAH JEeHCTBUH,
pacmpeensiaTh polid ¢ y4eTOM MHEHHH yYaCTHHKOB
00CyXIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;
OBnaseHne  YHUBEPCANBHBIMH  PETYISTUBHBIMH
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX JIOACH
MIPY aHAJIHM3E Pe3yIbTaTOB ACSITEILHOCTH;

- TpU3HABaTh CBOE MPABO M TPABO JIPYTUX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCThH MMOHUMATh MHUP C TO3UITUN

[IP67. VYwmenue omnepupoBaThb MOHATUSAMU: CpEIHEE
apupMeTHIecKoe, MenuaHa, HauOoJblIee W HaUMEHBIIEe
3HAUEHUs, pa3Max, AUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHUE
YHICIIOBOrO Habopa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATD
UHPOpPMALIMIO, MpPEJICTaBICHHYH0 B  Tabiumax, Ha
nuarpammax, rpaukax, OTpakarollyro CBOMCTBa pealbHbIX
NpOIIECCOB M SBJCHUHN; MPEACTaBIATh HHGPOPMALUIO C
MOMOLIpI0  TabNMII W JAMarpaMM; HCCIIEN0BATH
CTaTUCTUYECKUE JaHHBIE, B TOM 4YHUCJIE C IPUMEHEHUEM
rpadUyecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

I1P68. YMenue onepupoBaTh MOHATUAMU: CIyYalHbIM OMBIT
U CIIydailHO€ COOBITHE, BEPOSTHOCThH CIIYYalfHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTH C  HCIIOJIb30BAHUEM
rpaduyecKux METOO0B; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
(GbopMyInbl MpU pelIeHUH 3a]lady; OLIEHUBATh BEPOSATHOCTH
peambHBIX  COOBITMH; 3HAaKOMCTBO CO  CIIy4ailHBIMHU
BEJIMYMHAMHU; YMEHHE MPUBOIUTH NPHUMEPHI IPOSBICHUS
3aKOHa 00JIBIINX quCell B IIPUPOJIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[1P614. YMenue BbIOUpaTh MOAXOIAIINN H3yYCHHBIH METO
JUIA  PEIIEHWs 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHE
(hakThbI

Y MaTeMaTHYECKUE MOJAEIN B IPUPOAHBIX U OOIECTBEHHBIX




APYyroro 4€jioBE€Ka

SBJICHUSAX, B HCKYCCTBE; YMEHHE IIPUBOJUTH IIPUMEPHI
MaT€MaTHUYECKUX OTKPBITUM POCCUHCKOM W MHUPOBOU
MaTEMaTHYECKON HAYKH

OK 05. OcymectBisiTh
YCTHYIO M  IHUCHbMEHHYIO
KOMMYHMKAIUIO

Ha TOCYJIapCTBEHHOM S3bIKE
Poccuiickoi denepanuu
C yuyeToM ocoOeHHocTel
COLIMAJILHOTO U KYJIbTYPHOI'O
KOHTEKCTa

JIM9HOCTHBIE  Pe3yJabTaThl  JIOJDKHBI
B YaCTH: 3CTETHYECKOTO BOCITUTAHHMS:

- OCTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas
ACTETUKY OBbITa, HAYYHOTO U TEXHHUYECKOTO
TBOpUYECTBa, CIOPTA, Tpyda U OOIIECCTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTh BOCHPHHUMATH PA3JIMYHBIC BHUIBI
UCKYCCTBa, TpPAAUIMK ¥ TBOPYECTBO CBOETO H
IPYTHX  HApOJOB, OIymaTh  AMOIMOHAIBHOE
BO3/ICIICTBUE UCKYCCTBA;

MertanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:

OBnaneHre yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH
NEUCTBUSIMU:

a) oOmeHue: - OCYIIECTBIATh KOMMYHHKAIIUU
BO BceX cepax KU3HU;

- pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHMS,
MMOHUMATh 3HAUYCHHUE COIMATTBHBIX 3HAKOB,
pacmno3HaBaTh MPEMOCHUTKU KOH(IUKTHBIX
CUTYaIlUi ¥ CMSITYaTh KOH(DIUKTEHI;

- pPa3BepHYTO M JIOTUYHO WH3JaraTh CBOIO TOYKY
3pEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OTpaXkaThb

[1P61. Brnagenue MeTogamMu J0Ka3aTeNIbCTB, AITOPUTMAMHU
pelieHus 3aaay; yMmMeHue (QopMyIHpoBaTh ONpeAeNeHus,
aKCHUOMBl W  TEOpPEMBI, IPUMEHATH UX, IPOBOAUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ pELICHUS 33/1a4;

[TPGS. YMeHue onepupoBaTh MOHATUSMU: CITYYaHBIN OIIBIT
U ciy4aiiHoe cOOBITHE, BEPOSITHOCTH CIYYalHOTO COOBITHS;
YMEHHME BBIYUCIATH BEPOSITHOCTh C  HCIOJIb30BAaHUEM
rpadUuecKux METOOB; MPUMEHATH (DOPMYIIBI CIIOKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBI U
(GopMyIbl MpU pelIeHUH 3a]lady; OLIEHUBATh BEPOATHOCTH

peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4aliHbIMM  BEIMYMHAMHM; YMEHHE IIPUBOIUTH
MpUMEpbl  TNPOSBJICHUS 3aKOHAa OOJBIIMX 4YHCENl B
IIPUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;
I1P69. YMenue omnepupoBaTh MOHATUSMH: TOUYKa, MpsMasdi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYTPaHHBIN yrod,
CKpELIUBAIOIIHEC IIpsIMBIE, [apaJuIeIbHOCTD "
MEPIEHIUKYISIPHOCTD MIPSIMBIX

Y TUIOCKOCTEH, YToJl MEXAY NPSAMBIMH, YTOJ MEXKIY MPSIMOU
U TJIOCKOCTBIO, YTOJI MEXKIY IMJIOCKOCTSMHU, PAacCTOSTHUE OT
TOUYKH

JI0 TUIOCKOCTH, PACCTOSIHHE MEXIY MPSMBIMU, PACCTOSIHHE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCIIONIb30BaTh IPU PELICHUH
3aa4  M3yuyeHHble (aKTl M TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETro
MHDpa;

[1P610. YmeHue onepupoBaTh NOHATHUSAMH: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHMKA, KyO, Mapajulelenures], npu3Mma,
nupamMpa, Gurypa U TMOBEPXHOCTh BpAIECHUS, LWJIWHAD,

KOHyC, 1map, cdepa, cedeHHs GUTYpbl BpallCHHS,
IJIOCKOCTh, Kacaromasicss cdepsl, IWINHIpPA, KOHYCA,
TUTONIAJlhb TIOBEPXHOCTH THUPAMUMBI, TIPU3MBI, KOHYCa,




LWINH/pPa, IIoaab chepbl, 00beM Kyda, IpsSIMOYTrOJIBHOTO
napajuiejienunena, NUpaMuabl, [PU3MBbL,  LUIUHAPA,
KOHyca, lIapa; YMEHHE M300pakaTb MHOIOI'PAaHHHUKH
U TIOBEPXHOCTH BpaLICHUsS, HMX CEYEHHUs] OT PYKH, C
IIOMOIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  pAClIO3HAaBaTb  CUMMETPUIO B
IPOCTPAHCTBE;  yYMEHUE  PpacIO3HaBaTh  IPaBUIIbHbIC
MHOTOT'paHHUKU;

[IP611 VYmeHue omepupoBaTh TMOHATUSMHU: JBUKCHHE
B TPOCTPAHCTBE, MOAOOHBIE (UTYphl B TPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLICHUE IUJIOLa/el IOBEPXHOCTEH U
00BEMOB MOAOOHBIX (UTYp TPU PEIICHUH 3a/1a4;

[1P612. YMeHue BBIYUCIATH T'€OMETPUUYECKHE BEIUYHHBI
(nnvHa, yroni, Imiomanab, o0beM, IJIONMIAb MOBEPXHOCTH),
UCIIONb3YS U3y4eHHbIE (DOPMYJIbI U METO/IBI;

[1PG13. YMeHnue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS

cucreMma KOOpJAUHAT, KOOPAWHATLL TOYKH, BCKTOp,
KOOpAUWHATBl BEKTOpA, CKAJIAPHOC MPOU3ZBCACHHUE, YIOJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YHCIO; HAXOAUTh C ITOMOIIBI) H3YYEHHBIX
(dopMyaT KOOpPAMHATBI CEpPEeIUHBl OTpe3Ka, PpacCTOSHHE
MEXIy IBYMs TOUKaMHU;

[1P614. YMmenue BbIOUpaTh MOAXOIAMINN U3yUEHHBIH METO
JUIslL pelleHus 3aJadd, pPAclo3HaBaTh MAaTEMATHYECKHE
(akTbI

1 MaTeMaTHYeCKHUe MOJIENTU B IPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE;, YMEHHE IPUBOJIUTH IIPUMEPHI
MaT€MAaTHYECKUX OTKPBITHA pPOCCUHWCKOM W  MHPOBOH
MaTeMaTHUYECKOU HAYKH

OK 06. [IposiBnsATE
IPaKJaHCKO-
MaTPUOTHYECKYIO TO3UIIUIO,
JEMOHCTPUPOBATH
OCO3HaHHOE MIOBEJICHUE
Ha  OCHOBE  POCCHMCKHX

AYXOBHO-HPABCTBCHHBIX

JImgyHOCTHBIE PE3YIbTAThL JOJIXKHBI OTpaxXaTb
B 4aCTH.
- TpaXXIaHCKOI'o BOCIIMTaHHUA: IIPUHATHC

TPaIUIIMOHHBIX HAIIMOHAIBHBIX, 00IIECUYETIOBEUYECKUX
T'YMaHUCTUYECKUX U IEMOKPATUUECKUX [IEHHOCTEN;
-[aTPUOTUYECKOTO BOCITUTAHUS:

IHEHHOCTHOC OTHOHICHHC K TOCYyAapCTBCHHBIM

[1P61. Bragenne meromamMu J0Ka3aTeIbCTB, aTOPUTMAMHU
pelieHus 3aaad; yMmMeHue (QopMyIUpOBaTh OMpeAeNeHus,
AKCHOMBI

U TEOpPEMbl, MPUMEHSATh HX, MPOBOAUTH JOKA3aTEIbHbIE
paccyXJIeHHsI B XOJI€ PEIIeHHUs 3a/1a4;

[1P64. VYmenue onepupoBaTb HOHATHSIMM:
HeTpepbIBHAs (PYHKIMS, TPOU3BOIHAS,

byHKIHS,
nepBooOpasHasl,




LIEHHOCTEeH, B TOM 4YHUCIIE
C y4YyeTOM TapMOHU3aLUU
MEKHAIIMOHAIbHBIX

u MEXPEJIUTUO3HBIX
OTHOIICHUH, MPUMEHSITD
CTaH1apThl
AHTUKOPPYIMIIUOHHOTO
IIOBE/ICHUS

CUMBOJAM,  MCTOPUYECKOMY M  IPUPOAHOMY
HACJIEAUIO, TaMATHHUKAM, TPAIULMSIM  HapoJOB
Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSAX U TPYAE;

MeranpeameTHble pe3ysbTaTbl JODKHBI OTPaXKaThb:
OBnaneHne  YHUBEPCAIBHBIMU  PETYJISATUBHBIMU
JNEUCTBUSAMU: B) OMOLMOHAIBHBIA  MHTEIUIEKT,
IpeAIoJIararouui chOpMUPOBAHHOCTD:
--CaMOCO3HaHHUs,  BKJIIOYAIOIIETO0  CIHOCOOHOCTh
MOHMMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE, BUACTD
HalpaBJIeHUs pa3BUTHSA COOCTBEHHOM
AIMOIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B ce0e;

- caMOperyJIMpOBaHus, BKJIFOYAIOILIETO
CaMOKOHTPOIIb, yMEHHE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh
aJanTUpPOBaThCSl K HSMOLMOHAIBHBIM HM3MEHEHUSIM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTpEHHEl ~ MOTHBAlUH, BKJIIOYAOIIEH
CTPEMJICHME K JOCTH)KCHHMIO LEIM U  YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATD,
UCXOJSl U3 CBOUX BO3MOYKHOCTEN;

- SMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATH
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €TI0
IIPU OCYILECTBICHUN KOMMYHHUKAIIMH, CIIOCOOHOCTD
K COUYBCTBUIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX
CHOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C JAPYTHMH
JIObMH, 3a00TUTbCA, TMPOSBIATH HHTEpPEC U
paspeniatb KOHQJIUKTHI

OHpe,Z[CJ'ICHHHﬁ HHTErpajl; YMCHHUEC HaAXOAUTh IIPOU3BOJHBIC

JJIEMEHTapHBIX  (QYHKIUH,  HUCHOJB3YyS  CIIPABOYHBIC
MaTepuaibl; UCCIEN0BATh B MPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HaxOJIUTh HauOOJbIIIHE

¥ HaWMEHbIINE 3HAuYCHHSA QYHKIHHA; CTPOUTH TpaduKu
MHOTOYJICHOB c UCIIOJIb30BAaHUEM anmapata
MaTEeMaTHYECKOr0 aHAIM3a; IPUMEHATH MPOU3BOIHYIO IIPU
pereHuH 3amaq
Ha JIBIDKCHUE; pelaTh NPaKTHKO-OPUEHTHPOBAHHBIC 33,1291
Ha HanOOJIbIINE U HAUMEHBININE 3HAYCHUS, HA HAX0XKICHHUE
IIyTH, CKOPOCTH M YCKOPCHHUS;

[1PG6. YMeHue pemiath TEKCTOBBIE 3a/1a4K PAa3HbIX TUIIOB (B
TOM YHCIE Ha IMPOIEHTHI, JONW M YacTH, Ha JBWKEHHE,
paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJOTH, 3a/a4d U3

o0nacTH  ynpaBjie€HHUs  JIMYHBIMH M CEMEHHBIMU
(uHaHCaAMM);  COCTaBNIATH  BBIPAKEHHUS,  YpaBHEHMS,
HEPAaBEHCTBA M HX CHUCTEMBI 110 YCJIOBHMIO 3aJauH,
UCCIIEIOBAaTh  IIOJIyY€HHOE  pELIeHHe M OLCHUBATh
IpaB/0N0I00HOCTh PE3yJIbTaTOB;

[IP67. VYmenue omnepupoBaTb HNOHITUAMU: CpEIHEE

apupMeTHUecKoe, MeauaHa, HauOoiblliee U HauMEHbIIee
3HA4YCeHUs, pa3Max, AMCIEPCHUs, CTAHAAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATh
nHpOpMAIMIO,  TPENCTABICHHYO B  TaOnmuIax, Ha
auarpammax, rpagukax, OTpakarollyro CBOWCTBA pealbHbIX
MIPOIIECCOB W SBIICHMIA; TIPEACTABIATH HH(OpMAIHIO C
MOMOIIbI0  TabnmuI M JUarpaMM;  HCCIIEAOBaTh
CTaTUCTHUYECKHUE TTAHHEIE, B TOM qrcie
C MpUMEHEHHEeM TpaUuYecKuX METOJOB U 3IIEKTPOHHBIX
CpPEACTB;

[1P68. YMenue onepupoBarh MOHATUAMU: CIyYalHbIH OMBIT
U CiIydailHOe COOBITHE, BEPOATHOCTH CIIYYalHOTO COOBITHS;
YMEHHUE BBIYHCIATH BEPOSITHOCTb C HCHOJIB30BAHUEM
rpadU4ecKuX METOIIOB; MPUMEHSTH (DOPMYJIBI CIOXKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
(dbopMyJIBl TIPU pPENICHWW 3ajad; OLEHHBATH BEPOSTHOCTH




peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4aliHIMM  BEJIMYMHAMM; YMEHHUE IIPUBOAMTH
IpUMEpPbl  MPOSABICHHUS 3aKOHA OONBLIMX 4YHUCEI B
IIPUPOIHBIX

1 OOILECTBEHHBIX SIBICHUSX;

[1P614. YMenue BbIOUpATh MOAXOIAIINN H3yYCHHBIH METO
JUIs pEIIEeHus 3aJadd, paclo3HaBaTb MAaTEMaTHYECKHE
(bakThI

U MaTeMaTUYeCKHe MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSAX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH INPHUMEPHI
MaTeMaTUYeCKUX OTKPBITUM POCCUUCKOW W  MHUPOBO
MaTEMaTUYECKON HAyKH

OK 07. CopgelicTBOBaTh
COXPAHEHHUIO OKpYKaroUIel
Cpelbl,
pecypcocOepeKeHHUIo,
MPUMEHSITh 3HAHUSA
00 U3MEHEHUM KJIMMAaTa,
TIPUHIIUIIBI OepeKIMBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATD

B UPE3BBIYANHBIX CHTYAIHIX

JIn4HOCTHBIE  pE3yNAbTaThl  JIOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:
- AKTUBHOE HENpUATUE JEHCTBUHM, NPUHOCALIMX
BpEJl OKPYKAIOIIEH CpeJie;

- yYMEHHME [POrHO3UpOBaTh HEOIAronpuUsTHbIC
DKOJIOTMYECKHE IIOCIEACTBUS IPEANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paclIMpeHue ONbITa ACATENBHOCTH IKOJIOTMYECKON

OTpaXaTb

HaIpPaBJICHHOCTH;
MeranpenmeTHble pe3ynbTaThl JOKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATCIILHBIMU JICHCTBUSMHU:

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- pa3pabaTeiBaTh IUTAH pEHICHUS MPOOJIEMBI C
Y4ETOM  aHajM3a HUMCIOIIUXCS  MaTepHaIbHbBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

- OCYIIECTBISITh  IIeTICHANpPaBICHHBIN
nepeHoca  CPeICTB W CIIOCOOOB

B IIPO(heCCHOHATILHYIO Cpey;

- yMeTh IEPCHOCUTh 3HAHHS B ITO3HABATEIBHYIO
U TIPAKTHUYECKYIO 00JIaCTH KU3ZHEACITETbHOCTH;
OBnajieHWe  YHUBEPCAIBHBIMH  PETyJIATUBHBIMH
JICICTBUSIMU:

0) CaMOKOHTPOJIb:

OUCK
EeUCTBUSA

[1P61. Brnagenne meroaMu JOKa3aTeNbCTB, alTOPUTMaMHU
pelieHust 3a1ad; yMeHue (GOpMYyIHpPOBATH ONPEAEIEHHUS,
aKCHOMBI

U TEOpPEMBI, NPUMEHATh WX, MPOBOIUTH JOKa3aTeIbHBIC
paccykAeHHUs B XO/Ie pelIeHus 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKIIHS,
HenpepbiBHAs (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpeIeIEHHBI MHTETPal; yMEHUE HAXOAHUThH POU3BOIHBIE

JIEMEHTAPHBIX  (QYHKUUH,  MCIOJB3ys  CIpaBOYHbBIE
MaTepuasbl; UCCIEI0BaTh B IPOCTENIINX cIydasX PyHKIIMH
Ha MOHOTOHHOCTb, HaxOJUTh HauOoJbIINe

U HauMEHbIIME 3Ha4YeHUs QYHKIHM; CTPOUTh TIpaduku
MHOTOYJIEHOB c UCIIOJIb30BaHUEM ammapara
MaTEeMaTHYeCKOTO aHajH3a; MPUMEHSTh MTPOU3BOJIHYIO TPU
pereHnu 3a1a4
Ha JIBIKCHHE; PelIaTh MPaKTHKO-OPHEHTHPOBAHHBIC 3a]]au1
Ha HauOoJIbIIME ¥ HAaMMEHBIINE 3HAUYCHHS, Ha HaXOXK/ICHUE
MTyTH, CKOPOCTH U YCKOPEHHUS;

[1P65. YmeHue omepupoBaTh MOHATHUSMH: paIllMOHAIbHAS
GbyHKIMS, TTOKa3aTenbHas (YHKIHWS, CTeNeHHas (YHKIHS,
JorapupmMuuecKas byHKIHA, TPUTOHOMETPHUUECKUE
GbyHKMKM, 00paTHBIE (QYHKIIUH, YMEHUE CTPOUTH Tpaduku
W3YYEHHBIX  (DYHKIUI, WCHOJB30BaTh TpaduKu TMpHU
W3Y4EHUH NTPOLIECCOB U 3aBUCHUMOCTEH, MPU PEHICHUH 33134




TEXHOJOTHUSCKUH
00paboTKH neranen
TOKAPHBIX CTaHKax
coOoieHreM  TpeOOBaHMIA
KaueCTBY, B COOTBETCTBUU

ITOKYMEHTAUEN

nporecc

BaJlaHUEM H C TEXHHUYSCKOM

HA|
C
K
C

- JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHUTH
KOPPEKTUBBI B NI TEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM
[1K1.1.OcyiiecTBasTh Osnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
[OJATOTOBKY, HaJgaJKy M| I03HABATEJIbHBIMU JCHCTBUAMMU:
00CITy)KHMBaHUE pabouero| a) 6a30BbIC JOTUYECKHUE ICHCTBHS:
Mecta Ui paboTel  Hal - CaMOCTOSITENILHO (dbopMynupoBaTh
TOKAPHBIX CTAHKAX U aKTyaJlu3upoBaTh MpoOiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;
[1K1.4.0OcymecTBiaAaTh - YCTaHaBJIUBAaTh CYLIECTBEHHBIA  MpPU3HAK

WIA OCHOBaHHs JUIS CPaBHEHHUs, KiacCHPUKAIUH
1 0000IIIEeHH;

- ONpeneNATh UENd JIeATCIHLHOCTH,
apaMeTpbl U KPUTEPUHU MX JOCTHKCHHS,
- BBIIBJIATh 3aKOHOMEPHOCTH U IMPOTHBOPEYUHUS
B pacCMaTpPUBACMBIX SBJICHUSX;

- BHOCHTb KOPPEKTHBBI B JICATCILHOCTD, OI[CHUBATH
COOTBETCTBUE PE3YJIbTATOB  IICNIsIM, OILICHUBATH
PHUCKH MOCIIEACTBUMN IEATSILHOCTH

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- BJIaZIeTh HaBbIKAMH Y4eOHO-HCCIICI0BATEIbCKON
U MPOCKTHOM JeSITeIbHOCTH, HABBIKAMU Pa3pEIICHHS
npo0Jem;

- BBIABIATH  NPUYUHHO-CIICICTBCHHBIC  CBS3U
U aKTyaJu3upoBaTh 3ajady, BBIABUIaTh THIIOTE3Y
ee peleHus, HAXOJ/IUTh apryMeHThI
JUIS. I0Ka3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh
napamMeTpbl U KPUTEPUH PEIICHUS;

- aHAJM3UPOBATh IOJYYEHHBIE B XOJE PpEIICHUS
3ajaud  Pe3yJIbTaThl, KPUTUYECKH  OIICHUBAThH
UX JIOCTOBEPHOCTH, IPOTHO3HPOBATh H3MEHEHHUE
B HOBBIX YCJIOBHSIX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI C yIeTOM
aHam3a UMEIOIIHX CSI MaTepUaIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

3aaaBaTb

U3 Jpyrux Yy4eOHbIX IPEIMETOB U 3a7ad M3 pealbHOH
KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH MEXKIY
BEJINYMHAMY;

[1P66. YMenue pemaTh TEeKCTOBBIE 3a/1a41 Pa3HBIX TUIIOB (B
TOM 4YMCJ€ Ha IMPOLEHTHI, JOJM MU 4YacTH, Ha JIBUXKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJOIH, 3aJauu U3

o0nacTH  ynpaBie€HHUs  JIMYHBIMH M CEMEHHBIMU
(¢uHaHCAaMM);  COCTAaBIATh  BBIPAXKECHUSA,  YypaBHEHUS,
HEPaBEHCTBA M HUX CHCTEMbl II0 YCJIOBHUIO 3aJayy,
UCCIIEOBATh  IOJIYYCHHOE  pPCIICHWE U OLICHMBAThH

IpaBJOI0I00HOCTh PE3YJIbTATOB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHU: CIIYYaHBIA OTBIT
U CilydailHOe cOOBbITHE, BEPOSATHOCTh CIY4allHOTO COOBITHS,
YMEHHUE BBIYHCIATH BEPOSTHOCTH C HCIHOJIB30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHSATh (HOPMYJIbI CIOXKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (AaKThl MU
(dopMysbl TpU PELICHUWU 337ay; OLEHHBATh BEPOSTHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM  BEIMYMHAMHM; YMEHHE IIPUBOJUTH
MpUMepbl  NPOSBICHUS 3aKOHAa OOJBIIMX 4YHCENl B
IIPUPOIHBIX

1 OOIIECTBEHHBIX SBIICHUSX;
I1P69. YMenue omnepupoBaTh MOHATUSMH: TOUYKa, MpsMasdi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYTPaHHBIN yrod,
CKpELIUBAIOIIHEC IIpsIMBIE, [apaJuIeIbHOCTh "
MEPIEHUKYISIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, yroi MeX a1y MPSIMBIMH, YTOJI MEXY IPIMOii
U TUIOCKOCTBIO, YTOJI MEXAY MIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU

710 TUTOCKOCTH, PAacCTOSHHE MEXAY NPSMBIMHU, PACCTOSHUE
MEX]y TJIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh NP PELICHUU
3aa4  M3y4eHHbIE (aKTBl M TEOPEMBbl IUIAHWMETPHH;
YMEHHUE OLEHHBATh pa3Mepbl OOBEKTOB OKPY)KAIOILIETO
MUpA;

[1P610. Ymenue onepupoBaTh NOHATHUSIMH: MHOTOTPAHHHUK,
CEYCHNE MHOTOTpaHHMKA, KyO, mapajulelenurne]], npu3Ma,




- YMCTb IEPCHOCUTH 3HAHHA B II03HABATCIbHYIO
" MMPAKTUYCCKYIO obractu KU3HCACATCIIBHOCTH,

- yMeTh HHTCTPHPOBATh 3HAHHS U3 Pa3HBIX
MPEIMETHBIX 00IacTel;
- BBIJIBUTaTh HOBBIE neu, npeiarath

OpUTrMHAJIbHBIC TOAXOAbI U PCHICHUS

nupaMuja, Qurypa M MOBEPXHOCTb BpAIICHMS, LUIHHID,

KOHyC, 1mmiap, cdepa, cedeHuss (QUrypsl BpallCHU,
IUIOCKOCTh, Kacawomasicss cdepbl, LMIMHIpA, KOHYca,
IJIOINAAb IIOBEPXHOCTU MHUPAMMUABI, IPU3MBI, KOHYCAa,

LWINH/pa, IIoaabs chepbl, 00beM Kyda, IpsSIMOYTOJIBHOTO
napajulejienunena, NUpaMuAbl, HOPU3MBbL,  LUIUHAPA,
KOHyca, lIapa; YyMEHHEe M300pa)kaTb MHOIOI'PAaHHHUKH
U TIOBEPXHOCTH BpaALICHUS, HX CEYEHHs] OT pPYKH, C
IOMOILBI0 YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  pAacClO3HaBaTb  CHUMMETPUIO B
IPOCTPAHCTBE;  yMEHUE  PpAclO3HaBaTh  IPaBUIIbHbIC
MHOTOTpaHHUKH;

[IP611 VYmenue omepupoBaTh TMOHATUSMHU: JBUKCHHE
B TPOCTPAHCTBE, MOAOOHBIE (UTYpBI B TPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOLICHUE IUJIOUIAJ el IMOBEpXHOCTEH MU
00BEMOB NMOAOOHBIX (PUTYp MIPU PEIICHUH 33]1aY;

I1P612. YMeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYHHBI
(nnmvHa, yroji, miomaab, o0beM, IJIOMIAlb MOBEPXHOCTH),
UCTIONB3YS U3yYeHHbIE (DOPMYJIIBI U METO/IBI;

[1PG13. YMeHnue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS

cucreMma KOOpAUHAT, KOOPAWHATLL TOYKH, BCKTOp,
KOOpAUWHATBl BEKTOpaA, CKAJIAPHOC MPOU3ZBCACHHUE, YIOJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YHCIO; HAXOIAUTh C ITOMOIIBK) HM3YYEHHBIX
(dbopMya KOOpPAMHATBHI CEpPEeIUHBl OTpe3Ka, PacCTOSHUE
MEXIy BYMs TOUKaMHU;

[1P614. YMmenue BbIOUpaTh MOAXOIAIMINN U3yUEHHBIH METO
JUIslL pelleHus 3aJadd, pPAaclo3HaBaThb MAaTEMATHYECKHE
(akTbI

1 MaTeMaTHYeCKHUe MOJIENU B IPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSAX, B MCKYCCTBE;, YMEHHE IPUBOJIUTH IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHH POCCUMCKOW W  MHUPOBOM
MAaTE€MaTHYECKOU HAYKH




2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA30OBATEJBHOI'O

IHNPEAMETA

2.1. O0beM IMCUMILUIMHBI M BUJbI Y4eOHOH padoThI
Bun yuedHoii paGoTsi O0bem B yacax
O6beM 06pa3oBaTe/IbHOI NPOrpaMMbl y4eGHOI0 IpeaMeTa 262
OcHoBHOe coiep:KaHne 262
6 m.u.
meopemuueckoe odyyeHue 158
npaxkmudecxue 3aHamus 22
IIpodeccnoHabHO OPHEHTHPOBAHHOE COJlep:KaHue (CoepRaHue
MPUKJIATHOT0 MOTYJISA)

6 m.u.
meopemuueckoe 0byueHue 10
npaKmuyecKue 3aHsmust 62

HNuauBuayanbHbIi npoekT(na/Her)**

KoHncyabTamum (ecjid NpeaycMOTpPeHbI)

CamocTtosiTeqibHasi padoTa (ecIu MpeaycMOTpeHa)

IMpome:xkyTouHasi arrecTanusi (3K3aMeH) 4

20



Temarnueckuii niian u cogep:xxanue npeamera OVYII 03.Marematuka

Ne Conep:kaHue y4eOHOT0 MaTepuaJia
paszae DopMuUpyeMblI
aa, O0BeM yacoB e
TeMbI KOMIICTCHIIMU
BBenenne. O3HaKOMIIEHUE C POJIBIO MATEMATUKHU B HAyKe, TEXHHUKE, SJKOHOMUKE, HH(OPMALIMOHHBIX 2 OKO01 - OK
TEXHOJIOTHSIX U IPOUYEHIeATEIbHOCTH. 04,
OK 09
1. AJITEBPA OKO01 - OK
1.1 Pa3BuTHe NOHATHS 0 YHCJIE 10 04,
[lenbie u parmoHaIbLHbBIC YHUCIIA. 2 OK 09
JleiCTBUTENBHEIE YHCIIA. 2
[TpubnmxeHHbIe BEIYUCICHUS. 2
KommiekcHbie uncna. JleiicTBUs HaJl KOMIUJIEKCHBIMU YHCIIaMU 2
I[IpakTUKO-OpMEHTUPOBAHHOE 3aHATHE
[TpakTueckast pabotaNel. Pemenue npakTHKO-OpUEHTHPOBAHHBIX 2
3a/1a4y
1.2 KopHu, crenenu u jorapugmnbi 22 OKO01 - OK
KopHu HaTypanbHOM cTenenu u3 unciia u ux cpoiicrea. Kopens n- 1 04,
U CTEIICHMU. OK
CreneHu ¢ paiMOHATHHBIME MTOKA3aTEISIMH, X CBOWCTBA. 1 09
Crenenu ¢ JeHCTBUTENbHBIMU MIOKA3aTENSIMU, UX CBOMCTBA. 1
[IpeoOpazoBanue upparoHaIbHBIX BeIpakeHUH. Penenue 1
HUPpAIMOHATEHBIX YPaBHEHUH.
[Ipeobpa3zoBanre palluOHANBHBIX, CTETIEHHBIX, T0KA3aTEIbHBIX 2
BbIpaKE€HUI. Perienue noka3areabHbIX YPaBHEHUM.
Jlorapudm uncma. OcHOBHOE JIOTapUPMUIECKOE TOKIECTBO. 2
JlecsiTHuHbIE U HATYPATBHBIC JTOTapU(OMBI 1
HetictBus ¢ norapudmamu. [Iepexon kK HOBOMY OCHOBaHHUIO 1




[IpeobOpazoBanue JorapuMUIEecKuX BeIpakeHUH. Pemenne
norapu(pMUUECKUX YPaBHECHHH.

HpI/I6J'II/I)KeHHI)IC BBIYUCIICHUSA U PCIICHHUA IIPUKIIAAHBIX 3a1a4

HpaRTn'{ecmle 3aHATHUSA

IIpakTnyeckas padoraNe2. Beimonnenue npeoOpa30BaHUIBEIPaKEHHH, COAEPIKALIIX
CTCIICHH U KOPHH.

IIpakTnyeckas padoraNe3.PenieHue nppanoHaIbHbBIX
YpaBHEHUH.

IpakTuyeckas pa6oraNe4. Pemenue nokazareabHbBIX
YpPaBHEHUU.

IIpakTuyeckas padoraNeS. Haxoxnenue 3Ha4eHHA Joraprudma 1mo mpou3BoJILHOMY OCHOBAHUIO.
[lepexon oT 0IHOTO OCHOBaHUS KAPyromy. Berancinenue u cpaBHeHHe JorapudmMoB.
JlorapudmupoBaHue U MOTCHIIMPOBAHUE BHIPAKECHUH.

IpakTuyeckas padora Ne6. Pemenne norapudmuygeckux
YPAaBHEHUM.

13

OCHOBBI TPUTOHOMETPHHU

Pannannas mepa yrna. BpamarensHoe 1BHKEHHE.

CI/IHyC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC YUCJIA.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA.

DopMyIIbl IPUBEIEHUS.

DOpMYyJIbI CIOKEHUS.

IIpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHUE U TPOU3BEICHUS B
CyMMYy. BripaxkeHne TpUroHOMeTpHUECKUX (PYHKIIMI Yyepe3 TaHT€HC TTOJTOBUHHOTO
apryMeHTa.

NINDN R

[Ipeo6pa3oBanus MPOCTEHIINX TPUTOHOMETPHUUECKHUX BBIPAKEHUIA.

ApKCUHYC, apKKOCUHYC, apKTaHT'€HC YHCIIa.

HpOCTCﬁH.IHC TPUTOHOMCTPHUYCCKUC YPAaBHCHUS.

[Ipocreiimme TPUTOHOMETPUYECKUE HEPABEHCTBA

N[N

OK01- 0K
04,
OK 09

IIpakTuyeckue 3aHATHS

IIpakTuyeckas padora Ne7. BeinosiHEHUE TOXKAECCTBEHHBIX
peoOpa3oBaHU B TPUTOHOMETPUUECKHUX BBIPAKEHHSIX

22




IIpakTuyeckas padora Ne8. PemieHre npocTeNIIMXTPUTOHOMETPUYECKUX YPaBHEHUI

14 DyHKIUM, X CBOICTBA U rpaduKu 27
Oynkiun. O61acTh ONpeesIeHUs, MHOKECTBO 3HAUCHUH; TpapuK 2
¢byHKIMH, TOCTpoeHHE Tpa@uKOB GYHKINH, 3aJaHHBIXPA3TMIYHBIMU CITIOCOOAMHU.

CBoiicTBa (yHKIIMHU: YETHOCTH, HEUETHOCTD. 1
CBoiicTBa (yHKIIMU: MOHOTOHHOCTB, IPOMEXYTKH BO3pacTaHUs U 1
yObIBaHusA. OrpaHUYEHHOCTh, HEPUOIUYHOCTD

HauOonbiiee 1 HauMeHblIIee 3HaYE€HUs], TOUKU SKCTpEMyMa. 1
I'padnueckas uaTepnperanus.

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

Apudmernueckue onepanuu HaJ GyHKIUAMH. CroxHas GyHKIUSA 1
(xomno3unus). [loHsaTHe 0 HEMPEpHIBHOCTH (PYHKIINH.

O6patnsbie pyHkiuu. O0nacTs onpeaeneHus 1 00JacTh 3HAaUCHUH 2
oOpatHol pyHkuuu. I'paduk oOpaTHO PyHKINH.

[TokazarenbHble PYHKIMH: ONpeaeneHns GyHKIUM, UX CBOWCTBA UTPaPUKU. 2
Jlorapudpmuueckue GyHKIUH: onpeneneHus GyHKIui, ux 1
CBOWCTBA U Tpa(UKH.

Crenennble GyHKIMU: onpeaeneHus (yHKIMMA, X CBOMCTBA U 2
rpaduxu

Tpuronomerpuueckue QyHKIUHN: onpeaeaeHus GyHKIUH, UX 2
CBOWCTBA U Tpa(UKH.

OO6parHble TpuroHOMeTpuueckre GpyHKuu. 'apmoHnueckue 1
KoJie0aHus

[IpeobpazoBanus rpadukos. [TapamienbHbIi IEPEHOC, CAMMETPHS 2

OK1-0K
04,
OK
09
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OTHOCHUTEJIBHO OCei KOOpAWHAT U CUMMETPHUA OTHOCHUTCIIBHO Hadajla KOOpJAWHAT, CHMMETPUA

OTHOCHTEJIBHO MPAMOH Y = X,
pacTsKEHUE U CKaTUE BIOJIb OCEW KOOpAMHAT.

I[IpakTHKO-OPHEHTHPOBAHHOE 3aHITHE

[IpuknanHble 3a1a4y TPAKTUKO-OPUEHTUPOBAHHOIO HaIPaBJICHUS 2
IIpakTH4yeckue 3aHATHSA
IIpakTnueckas padora Ne 9 Vccnenoanue GpyHkuuu mo eé 2
rpaduky.
IIpakTnueckas padora Ne 10. [Toctpoenue u urenue rpadhukoB 2
CTETIEHHBIX, TIOKA3aTEIbHBIX U JIOTapH(PMHUUECKIX PYHKITHI.
IIpakTnueckas padora Ne 11. [Toctpoenue u urenue rpadhuKOBTPUTOHOMETPUUECKUX (QYHKITHI ¢ 2
MTOMOLIBIO0 TEOMETPUUYECKUX MpeoOpa3zoBaHUil

2. I'eomerpus

2.1 Teopernueckue npogeccnoHaIbHO OPUEHTHPOBAHHBIE3AHATHS
T'eomeTpusi B IPOU3BOICTBE 4

2.2 IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE 14 OK1-OK
B3aumHoe pacrosiokeHne ABYX MPSIMBIX B IPOCTPAHCTBE 1 04,
[TapanneasHOCTh NPAMON U IIIOCKOCTH. I1apanenbHOCTh 1 OK 09
IJI0CKOCTEN
[lepneHuKyIApPHOCTD MPSAMOM U INTOCKOCTH. lleprieHiuKynsap nHaKJIOHHAs 1
[lepneHUKyYISAPHOCTD ABYX IJIOCKOCTEM. 1
Yroi Mexay IpsiMOU U INIOCKOCTBIO. 1
JIByrpaHHBIN yroi. YToa MKy IMIIOCKOCTSIMU. 1
I'eomerpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MAPAIIICIbHBIN 2
MIEPEHOC, CHMMETPHSI OTHOCUTEIBHO INIOCKOCTH.
[TapannensHoe mpoekTUpoBaHue. [1nomans opToroHaIbHOM 2

npoekiun. M300paxenne npocTpaHCTBEHHBIX GUTYP.
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HpaRTn'{ecmle 3aHATHUA

IIpakTuyeckas padora Ne 12. Perenue 3a1a4 Ha HaX0XK/JICHHE 2
pacCTOsIHUN B IIPOCTPAHCTBE.
IIpakTuyeckasi padora Nel3. Pemenue 3a1a4 Ha HAXOXKJACHUEYTIIOB B MPOCTPAHCTBE 2

2.3 KoopauHaThl 1 BEKTOPHI 14 1-0KO04,
[IpsmoyronbHas (AekapToBa) cucTeMa KOOPAUHAT B 1 OK
MIPOCTPAHCTBE. 09
dopMyia pacCTOSIHUS MEXKIY ABYMSI TOUKaMHU. 1
YpaBHeHus chepsl, TUIOCKOCTH U MIPSMOU 1
Bekropsl. Moayinb BekTopa. PaBeHcTBO BekTopoB. KoopanuHaThl 2
BEKTOpA.
CrnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO. 1
Pasnosxenne BekTopa no HampasiaeHusAM. [Ipoeknus BekTopa Ha 2
0Cb. YTOJI MEXAY IBYMsI BEKTOPAMH.
CkansipHO€ TpOU3BEICHNUE BEKTOPOB. 2
IIpakTHKO-0pHEHTHPOBAHHOE 3AHATHE
Hcnonp30BaHne KOOPAUHAT U BEKTOPOB NP PEIICHUHMATEMAaTUYECKUX U MPUKIIAIHBIX 3a/1a4 2
MPaKTUKO-
OpPUEHTUPOBAHHON HANPABIEHHOCTH
IIpakTuyeckue 3aHATHS
IIpakTuyeckas padora Nel4. BrinmonHeHnue AeiicTBUN HAIBEKTOpaMH 2

3. Havana maTeMaTH4eCKOro aHaIu3a 50

3.1 IMpousBoaHasn 30 1-0OKDO04,
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IlocnenoBaTeabHOCTH. CnocoObl 3aJJaHMs U CBOMCTBA YHCIOBBIX
HOCJ'ICI[OB&TCJ'IBHOCTGI\/’I

IlonsTue o mpeaciic nocjacaoBaTCIIbHOCTU. CYH_ICCTBOBEIHI/IC

OK 09

mnpeacia MOHOTOHHOM OrpaHquHHOfI IIOCJICA0BATCIIBHOCTHU

CymmupoBaHue rnocieaoBarenbHocTeld. beckoHeuHo yobiBaromas
reoMeTpHUYecKas POrpeccust U €e CyMM

[IpouzBoanas. [lonsTue o mponsBoaHON HYyHKIINH, €€
reOMETPUUYECKUN U PU3NYECKHUIT CMBICIL.

HpOI/ISBO,I[HHe CYMMBI, pa3HOCTHU, IPOU3BCACHUS, HACTHOT'O.

HpOI/ISBO,I[HBIe OCHOBHBIX, CJIOKHBIX (I)YHKL[I/Iﬁ

[TpousBoaHbIe 00paTHON (PYHKIIMH U KOMIO3HINHU (DYHKITHIA.

[Ipumepsl MCIONB30BaHUS IPOU3BOIHOM ISl HAXOXKICHUS
HAWJIYYLIEro PEUIEHUs B IPUKJIAIHbIX 3a/1a4ax.

NI INDN

VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIMH

N

Haxoxxaenue ckopocTH Juist porecca, 3alaHHoro popMyIioi u
rpaduKoM.

Bropas npousBoHas, ee reoMeTpudecKuil 1 pU3NUeCcKuii CMBICI.

IIpaKkTHKO-0pHEHTHPOBAHHOE 3aAHATHE

Pelenne npakTHKO-OpUEHTUPOBAHHBIX 3a7a4 € TIOMOIIBIO
MIPOU3BOIHOMN

[TpumMeHeHne MPOU3BOJHOM K MCCIIEJOBAHUIO (GYHKLUH U
MOCTPOEHHIO IPa(hUKOB.

1- OK 04,
OK
09

IIpakTHYecKHne 3aHATHA

IIpakTnyeckas padora NelS. HaxoxxaeHue npon3BoIHBIX
(byHKIHHA.

I[IpakTHKO-OpHEHTUPOBAHHOE 3aHITHE

IIpakTHyeckas padora Nel6. PenieHue npakTUKO- OpPUEHTHPOBAHHBIX 3a/1a4 HA HAXO0XKJICHHE
HauOOJBIINX U
HAaVMEHbIINX 3HAYCHUN PEAIIbHBIX BEJIMUUH

IIpakTHYecKkHne 3aHATHA

IIpakTuyeckas padora Nel7. YpaBHeHHE KacaTeIbHOU B 00IIEMBHIE

IIpakTuyeckasi pa6ora Nel8. [Toctpoenue rpadgukoB GyHKIHI C
MOMOIIBIO TPOU3BOTHOM.

3.2

IlepBooOpa3Hasi U MHTeErpaJl.

18
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IlepBooOpasHas u UHTErpal.

I

[Ipumenenue onpeaeneHHOro HHTErpaa s HaX0XKIeHUs
Ioniaau KpuBoJuHeitHoi tpaneuun. opmyna HeroTonHa—

Jleliouua

[Ipumepsl mpuMeHeHHsI UHTErpaia B (PU3UKE U TeOMETPUH

HpaRTn'{ecmle 3aHATHUSA

IIpakTnueckas padora Nel9. BriunciieHue Heonpe1eIeHHBIXUHTETPAJIOB METOI0M
HENOCPECTBEHHOI0 HHTEIPUPOBAHUS U
METOJIOM IOACTaHOBKH.

IIpakTuyeckas padora Ne20. Brruucienue onpeaeeHHOrOMHTErpasia.

IIpakTHKO-OPHEHTHPOBAHHOE 3aAHSITHE

IIpakTuyeckas padora Ne2l. Pemienue npakTuko-
OPUEHTUPOBAHHBIX 33/1a4 C MMOMOIIBIO OMPEICICHHOTO UHTETpaIa.

YpaBHeHHS U HEPABEHCTBA

PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

PaIII/IOHaJ'II)HI)IG YpaBHCHHUA U CUCTEMBIL. PaHI/IOHa.TII)HBIG
HCEpPAaBCHCTBA. MGTOI[ HWHTCPBAJIOB.

N3o0paxkenue Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUMN
YPaBHEHUM U HEPABEHCTB C JABYMs IIEPEMEHHBIMUA U UX CUCTEM

I/IppaL[I/IOHaJ'IBHBIe YpaBHCHUA, HCPABCHCTBA U CUCTCMBI.

Iloka3zaTennHBIC YpaBHCHUA, HCPABCHCTBA U CUCTCMBI.

.HOl“apI/I(I)MI/I‘{CCKI/IC YpaBHCHHA, HCPABCHCTBA U CUCTCMbI

TpuronomeTpudeckue ypaBHEHUs U CUCTEMBI.

NN

IIpakTHKO-0pHEHTHPOBAHHOE 3aAHTHE

Pemrenne npakTHKO-OpHEHTUPOBAHHBIX 337a4 C TIOMOIIBIO
YpaBHEHUI

HpI/IMeHeHI/Ie MAaTEMATUYCCKHUX METOA0B AJId PEIICHUA COACPIKATCIIbHBIX 3a/1a4 U3 Pa3JIMYHBIX

oOractell HayKu UNpakTUKH. MHTEpripeTanus pe3yapTaTa, y4eT peaabHbIX
OTpaHUYECHUH.

OK01 - OK
04,
OK 09

IIpakTuyeckue 3aHATHS:

IIpakTnyeckas padora Ne22 Pernienue paioHaIbHBIX U
HMPPALMOHAIILHBIX YPABHEHUN U HEPABEHCTB
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IpakTnyeckas padora Ne23. PenieHune noka3aTeabHbIX
YPaBHEHUH U HEPABEHCTB.

IIpakTuyeckasi padora Ne24.Pemienne morapupMuIecKux
YpaBHEHUI U HEPABEHCTB.

IIpakTuyeckas padora Ne25.PemieHue TpUroHOMETPUUECKUX
YpaBHEHUH

I'eomerpus

40

MHOrorpaHHuKHu

18

HpaKTI/IKO-OpI/IeHTHpOBaHl-Ioe 3aHATHE

3HaueHUE 3HAHUS MHOTI'OI'PaHHUKOB JJId YMEJIOTO YTCHHA
qepTex(eﬁ B TOKApHOM ACJIC

Bepmunsl, pedpa, rpanu MHOTOorpaHHuKa. Pa3BepTka. MHOrOrpanHbIe yIisl. Beimykibsie
MHoOrorpanHuku. Teopema
Diinepa.

[Ipusma. [Ipssmas n HakstoHHas npusMa. [IpaBunbHas npusma.

[Tapannenenunen. Kyo

[Inpamunpa. [IpaBriibHas nupamMuaa.

Yceuennas nupamuga. Terpasap

CumMetpu B KyOe, B apajuleienunesie, B Ipu3Me U MUpaMue.

Ceuenus kyba, IPU3MbI U TUPAMHU/IBI.

[IpencraBneHune o mpaBUIBLHBIX MHOTOTPaHHUKAX (TE€Tpa’dap, Kyo,
OKTad/JIp, AOJEKadAP U UKOCAIP).

DN

OK01 - OK
04,
OK 09

IIpakTHYecKkue 3aHATHA

IIpakTnyeckas padora Ne26. Haxoxx1eHue OCHOBHBIX3JIEMEHTOB IIPU3M U IUPAMUJ,.

2.4

Tes1a U MOBEPXHOCTH BpPaLlCHUS

13

Hunmuuap. OcHOBaHKeE, BRICOTA, 00pa3yroIias, pa3BepTKa.

OceBble CeueHHS MWIMHIPA U CEUCHUS, TTapajieTbHbIE
OCHOBAHUIO ITUJIMHAPA.

Konyc. Yceuennsiit konyc. OCHOBaHHE, BRICOTA, 00pa3yroIas,
pa3BeprTKa.

OK 01 - OK
04,
OK 09
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OceBble ceUcCHUS U CCUCHUS, MMapaJlJICJIbHBIC OCHOBAHUIO.

HpaKTI/IKO-OpI/Ie}ITIfIPOBaHHOQ 3aHATHE

Perrenue npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 2
[Iap u cdepa, ux ceuenns. KacarenpHas mI0CKOCTh K cdepe. 1
I[IpakTuyeckune 3aHATHA
IMpakTnyeckas padora Ne27. HaxoxaeHre OCHOBHBIX?JIEMEHTOB TeJ BpAIlICHUH U 4
IIOBEPXHOCTEH BpaICHUS.

2.5 HN3mepeHus B reoMeTpuu 13
O6mbeM u ero usmepenue. nrerpanbuas Gopmyna oobema. 2 Ok 01 - OK
[Tono6ue Ten. OTHOLIEHHUS MJIOMIAACH MOBEPXHOCTEN 1 00bEMOBIIOIOOHBIX TEI. 04,

OK 09

®opmyiel 00beMa Ky0a, MPSIMOYTOJIBHOTO MapauIeyIeIuIe aa, 1
MIPU3MBI, IUIHH]IPA.
dopmynsl 00beMa mupaMuAbl U KoHyca. DopMyIbl 00beMa mapa. 1
®opMyITbI TUTOIIAIN TTOBEPXHOCTEH Ky0a, MPsSMOYTOJIBHOTO 2
napajuieyenumnesa, Npu3Mbl.
@opmyJIbl IO MOBEPXHOCTEN UIMHApPA U KoHyca. [lnomans 1
cdepsl.
IIpakTuKO-0pHEHTUPOBAHHOE 3aHSITHE
Pemmenne mpakTHKO-OPHEHTUPOBAHHBIX 3324 2
IpakTHYeckne 3aHATHS
IIpakTuyeckas padora Ne28 Brruncienrne 00beMoB 2
T€OMETPUUYECKHUX TeJ.
IIpakTnyeckas padora Ne29. BeruucieHnue miomnaaeinoBepxXHOCTe TEOMETPUIECKUX TETl 2

5. Moayab «BeposiTHOCTh M CTATUCTHKA» 28

5.1 DJieMeHThl KOMOMHATOPUKHU 10 OKO01 - OK
OcHOBHbBIE MTOHATUS KOMOWHATOPUKH. 3a]a4M Ha MOJICUET YnciIa 2 04,
pa3MeIlEeHN, TEPECTaHOBOK, COUETAaHU. OK 09

IIpakTHKO-OPpHEHTHPOBAHHOE 3aAHITHE
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Pemenne mpakTHKO-OpHUEHTHPOBAHHBIX 3a/1a4 Ha repeOopBapruaHTOB.

Tpeyronbhuk [Tackansa. ®opmyna 6uHoma Herotona. 2

CBoiicTBa OMHOMUHAIBHBIX KOA()PHUITUESHTOB. 2

IIpakTHKO-OPHEHTHPOBAHHOE 3aHIATHE

IIpakTuyeckasi padora Ne 30. Pemenne KOMOMHATOPHBIX 3aa4IPAKTHKO-OPUEHTUPOBAHHOTO 2

HaIpaBJICHUS

DJIeMeHThI TEOPHH BEPOSITHOCTE U MATEeMATHYECKONCTATUCTUKH 22 OKO01 - OK
04,

[IpencraBieHue JaHHBIX C TOMOIIBIO TAOIHII U IUATPAMM. 2 OK 09

I'enepanbHas COBOKYITHOCTb, BEIOOpKA, CpeiHee apupMeTHIeckoe,Meanana

HaulGonbiiee u HauMeHblee 3HaYEHUs, pa3Max, TUCIIepCusi, 1

CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cayuaiinble coObITHS. BeposTHOCTB cirydaiiHOro coObIThs. BeposTHOCTH cOOBITHS B ONIBITAX C 2

PaBHOBO3MOXKHBIMHU

COOBITHSIMU.

IIpakTHKO-OPHEHTHPOBAHHOE 3AHSITHE

Omnepanuu ¢ cCOOBITUAMU: TIepeceueHre U 00bequHeHne coobITuil. lnarpammsl Ditnepa. @opmyna 2

CJIO’KEHUS BEPOSTHOCTEN.

Perienue npakTHKO-OPHEHTUPOBAHHBIX 33/1a4 C IPUMEHEHUEMBEPOSITHOCTHBIX METOJIOB

bunapHbIii cirydaiiHblii OnBIT(MCTIBITAaHUE), yeieX U Heyaada. HezaBucumeble ucnbitanus. Cepust 1

HE3aBUCHMBIX UCTIBITAHUH 10

nepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITAHUN bepHyimn

JlvckpeTHas ciyyaiiHasi BeIMUMHA, 3aKOH ee pacnpeaeneHus. J{uarpamma pacrpenenenus. Cymma u 2

IIPOU3BENCHUE CITy4YalHbIX
BennuuH. [Ipumeps! pactpenesieHuii, B TO YUClie FTeOMeTpUIecKoer OMHOMUHAIIBHOE
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[Tpumeps! TpUMEHEHNST MaTEMAaTHYECKOTO OXKUAAHUS(CTpaxoBaHue, joTepes). Maremarinueckoe
OXXHMJAaHUECYMMBI CITy9aiiHbIX BEJTMUMH, MATEMATHIECKOE 0XKUIAHUE TEOMETPHYECKOTO U
OMHOMMHAJIBHOTO pacIpe/ieIeHui.

Jlucniepcus ¥ cTaHAapTHOE OTKJIIOHEHUE, JUCTIEPCUs 2

F€OMETPUYECKOTO 1 OMHOMUHAIBHOTO pacIipeieIeHH

3akoH 00JbIIKX Yncen. BeIOOpoUHbIN MeTO Hccie10BaHui 1

[IpuMepsl HeNpepbIBHBIX CIIy4alHbIX BeTUYUH. DyHKINS 1

IJIOTHOCTHU pacnpeneneHuii. PaBHOMepHOE pacipesieieHle U €ro CBOMCTBA. 3a1a4uu, MPUBOIUMBIE K

HOPMaJIbHOMY pacIpeiesICHUIO

IIpakTHKO-OpMEHTUPOBAHHOE 3aAHATHE

IIpakTuyeckasi padora Ne31l. BeruncieHnue BeposiTHOCTEH 2

COOBITHH IO KJTACCUUYECKOH (popMyJie ONpeieleHHsI BEPOSITHOCTH BIPAKTUKO-OPUEHTUPOBAHHBIX

3a1auax

IIpakTHYecKne 3aHATHA

IIpakTnyeckas padora Ne32. Pemenne 3aa4d Ha 3a11UCh 2

pacmpenenenus [ICB.

IIpakTnyeckas padora Ne33 c ucnonb30BaHUEM IIEKTPOHHBIXTAOHIL TIO TeMe: «/{ucnepcus u 2

CTaH/IapTHOE OTKJIOHEHHE

CIIy4aiiHON BETUYUHbBD)

Koncynpranuu 6

DK3aMeH 4
Bcero: 262
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3.YCJIOBUSA PEAJIM3ALUU ITPOI'PAMMBI ITPEJIMETA

3.1. OcHameHue yueOHOro kabuHeTa

Jlnis peanu3anuu mporpaMMsbl IpeMeTa MpeaycMOTpeH yueOHbIi KabuHeT «MaTeMaTHKU»:

O06opynoBaHue yueOHOTo KabuHeTa:

- IOCAJ0YHbIE MECTA MO KOJIMYECTBY 00YUAIOLINXCS;

- pabouee MeCTO MpenoJaBares;

- KOMIUICKT Y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMIIJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAJIOB;

- 3aJJaHKA 111 KOHTPOJIBHBIX PadoT;

- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIC 3a/IaHMS;

- MaTepuassl TEKYIEH U IIPOMEKYTOUYHOM aTTECTALUU.

TexHuueckue cpeacTna:

- IEPCOHAIILHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPAaMMHBIM 00ecrieueHUEeM;

- IPOEKTOP C IKPAHOM;

- KOMIUIEKT YEpTEKHOTO OOOPYAOBaHUS M NPUCTIOCOOICHUH ISl MIKOJIBHON JOCKH (TPEYrOJIbHUK,
TPAHCHOPTHUP, LUPKYIIb, TUHEHKA);

- MOJISJIN JIJISl HU3yYCHHUSI TEOMETPHUECKUX (QUTYp (J4acTH LEJNOTO Ha KPyre, TPUTOHOMETPUIECKUN KPYT,
cTepeoMeTprudecKuil Habop, HAOOPbI FTEOMETPUUECKUX MOJIEIEH U QUTYp C Pa3BEPTKOI);

JleMOHCTpanOHHbBIE YUeOHO-HATIISHBIE TIOCOOHS:

- KOMILIEKT IOPTPETOB JUIs 0opMIIeHHs KaOuHeTa.

3ainbl OMOINOTEKH:

bubnuoreka (hoHI XyH0KECTBEHHOH JHUTEPaTyphl JODKEH COOTBETCTBOBATH NMEPEYHIO U3YydaeMbIX
MIPOM3BEICHUN ), YUTAJIBHBIN 3aJ1 C KOMIIBIOTEPAaMH, OCHAILICHHBIMHU BBIX0JIOM B ceTh MIHTEepHeT.

[Tomemenne kabuHeTa JOKHO COOTBETCTBOBATH TpeOOBaHUAM CaHUTApHO-3MUIEMHOIOTHYECKUX
npaBui U HopMaTHBOB (CanlluH 2.4.2 Ne 178-02): ocHamieHO THUIIOBBIM 0O0OpYIOBaHHEM, B TOM YHCIIE
CHELUANN3UPOBAHHON yueOHON MeOenblo M cpelcTBaMH OOYydeHHUs, HEOOXOIUMBIMHU JJISi BBINOJHEHHS
TpeOOBaHUM K YPOBHIO OJATOTOBKH O0YUYaIOIIUXCS.

3.2. HudopmauuoHHoe obecrnevyeHne 00ydeHus

Jnis peanuzanuy mporpaMMsl peaMera OuOIMoTeuHbld poHa 00pa3oBaTeIbHOM OpraHU3alMi UMeeT
MeyaTHbIE W/WUJIM  DJICKTPOHHBIE O00pa3oBaTelNbHBIE W WH(OOPMAIMOHHBIE PECypChl, IOMYIIEHHBIE K
UCMOJBb30BAHUIO TpH peanu3anuu obpazoBarenbHbiXx nporpamMm CIIO, Ha 6a3e OCHOBHOro o0O0IIETO
o0Opa3oBaHMUs.

3.2.1. OcHoBHbIE MeYaTHbIE H/WIHN IJTeKTPOHHbIE U3TAHUS

1. Anekcannpos, A.J[. Maremaruka: anreOpa u Hadajla MaTEMAaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus. 10-11 knaccw : yueOnuk / A.JI. Anekcanapos, JI.A. Bepuep, B.1. Peixuk. — M. : U3narenscTBo
«[Tpocsemenue», 2020. — 257 ¢. — ISBN: 978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIM

2. MopakoBuy, A.I'. Anrebpa n Hadana Matemaruueckoro anaimmsza. 10 kimacc: B 2 4. Y. 1.
VY4eOHuk ans yyammxcs o01eo0pa3oBaTeNIbHbIX YupexaeHui (mpodunbHelii yposenb) / A.I'. Mopakosuy,
I1.B. CemenoB. - M. : Muemo3uHa, 2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - Tekcr : HEOCpEACTBEHHBIN

3. MopakoBuy, A.I'. Anrebpa W Hauajna mMareMarhyeckoro aammsa. 11 kmacc: B 2 4. Y. 1.
VY4eOHMK A ydJamuxcs o0meo0pa3oBaTeIbHbIX yupekaeHul (mpoguiasHbii ypoBeHs) / A.I'. Mopakosuy,
I1.B. CemenoB. - M. : Muemo3suna, 2020. - 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HEMOCPEACTBEHHBIH

4. MopakoBuy, A.I'. Anrebpa n Hadana MaTemaruueckoro anaiamsza. 10 kmace: B 2 4. Y. 2.
3aauHuK I yY9amuxcs o01eo0pa3oBaTebHBIX yapexacHui (mpodunsHbiii ypoBeHs) / A.I'. Mopakosuy,
JI.O. lenumesa, JL.U. 3BaBuu [u np.] - M. : Maemo3una, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekcr
: HEOCPEACTBEHHBII

S. Mopakosuy, A.I'. AnreOpa n Hauana maTeMaTHdeckoro ananmmsa. 11 kmace: B 2 4. Y. 2.
3aauHuK I yJamuxcs o01eo0pa3oBaTebHBIX yapexacHui (mpodunbHbiii ypoBens) / A.I'. Mopakosuy,
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JI.O. lenuesa, JL.U. 3BaBuu [u ap.],- M. : Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr
: HENIOCPEACTBEHHBIM.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKHI

1. Beepoccuiickue untepHer-onmumnuansl. - URL: https://online-olympiad.ru / (mara o6pamenus:
12.07.2021). - TekcT: 31IeKTPOHHBIH.

2. Enunas xomtekuus mudpoBbIX obpasoBaTenbHbIX pecypcos. - URL: http://school-collection.edu.ru
[ (nata o6pamenwus: 08.07.2021). - TekcT: SIEKTPOHHBII.

3. WNudopmannonnas cuctema «EnuHoe OKHO J0ocTyna K 00pa3oBarenbHbIM pecypcamy. - URL:
http://window.edu.ru / (mara o6pamienus: 02.07.2021). - TekcT: 3eKTPOHHBIIA.

4, Hayunas snexrponnas 6udnaunoreka (HOb). - URL: http://www.elibrary.ru (nara oOparieHust:
12.07.2021). - TekcT: 37€KTPOHHBIA.

5. OTkpeIThIE KOUTEMK. Maremaruka. - URL: https://mathematics.ru / (mara oGpamicHus:
08.06.2021). - TekcT: 3IEKTPOHHBIH.

6. [ToBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (mara oOpaieHus:
12.07.2021). - TekcT: 37€KTPOHHBIA.

7. CnpaBo4YHUK o MaTeMaTHKe IS [IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (gara o6paruenus: 12.07.2021). - TeKCT: 371€KTPOHHBIA.

8. Cpennsis maremaThueckas uHTepHeT Imkona. - URL: http://www.bymath.net / (mara
obpamienus: 12.07.2021). - TekcT: 3AEKTPOHHBIA.

9. denepanbublii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru / (mara
obpamienusi: 02.07.2021). - TekcT: 2MeKTPOHHBIH.

10. @enepanbHblii  1EHTp  WH(OpPMAIMOHHO-O0Opa3zoBaTelbHBIX  pecypcoB. -  URL:

http://fcior.edu.ru / (nara oopamienus: 01.07.2021). - TekcT: 371€KTPOHHBIIA.
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4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHMUS ITPEJIMETA

Kontposnb u olleHKa pacKpblBalOTCS 4Yepe3 JIUCHUUIUIMHAPHBIE pe3yJbTaTbl, YCBOCHHBIC 3HAHUA W
MpUOOpETEeHHBIE CTYIACHTAMH YyMEHMs, HamlpaBlieHHble Ha (opMHupoBaHHEe OOLMX U MNPOPECcCCHOHAITBHBIX

KOMIIETCHIIUH.
Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX
KOMIIeTEeHIUsI MepOonpHUsiTHs
OK 01. BsiOupate cnoco6st | Tema 1.1, 1.211-0/ct, 1.3, 1.4 TIl-o/, TectupoBanue
pelnenus samau | 1.511-0/C, 1.6, 1.7. VcTHEI ompoc

poecCHOHATBHON e TeIIbHOCTH
PUMEHHUTEIBHO
K Pa3IHMYHBIM KOHTEKCTaM

Temnr 2.1 -2.12, 2.1311-o0/c, 2.14.

Temsr 3.1 -3.4, 3.5I1-0/c, 3.6.

Temn1 4.1, 4.2, 4.311-0/c, 4.4.

Temer 5.1-5.4, 5.5 IT-o/c, 5.6-5.9.

Temn1 6.1- 6.4, 6.5I1-0/c, 6.6-6.8,

6.9 IT-o/c, 6.10.

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

Temnr 8.1, 8.2, 8.311-o/c, 8.4.

Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,

MaremMaTH4eCKHUM JUKTAHT
[IpeacraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT

3amuTa WHUBU1yaJIbHBIX
MPOEKTOB

KonTponbhas padota
Brimonaenue
3aIaHUUIIPOMEKYTOTHOU

9.5 I1-o/c, 9.6 -9.9. aTTecTaluuu
P10 IT-o/c
OK 02. Hcnons3oBate | Tema 1.1, 1.211-o/c, 1.3, 1.4 I1-o/c, 1.5I1- | TectupoBanue

COBPEMEHHBIE CpEJCTBA IOUCKA,
aHaJm3a

U UHTEpHpeTanuu HHPpOpMaLuy,
U UHQOPMALMOHHBIE TEXHOJOTHH
s BBITOJIHEHUS 3a1a4
npo¢ecCHOHATBHOM 1A TeTbHOCTH

o/c, 1.6, 1.7.

Temsr 2.1 -2.12, 2.1311-0/c, 2.14.
Temsr 3.1 -3.4, 3.511-0/c, 3.6.
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Temsr 5.1-5.4, 5.5 TT-o/c, 5.6-5.9.
Temn1 6.1- 6.4, 6.5I1-0/c, 6.6- 6.8,
6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-o/c, 7.9-7.15, 7.16
II-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,

YcTHBII onpoc
MaremaTHueCKUil JUKTAHT
[IpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX padoT

3amuTa WHUBUTyaJIbHBIX
MIPOEKTOB

KonTponbhas pabota
Beimonnenue
3aIaHUUIPOMEKYTOTHON

9.5 IT-o/c, 9.6 - 9.9. arrectatun
P10 IT-o/c
OK 03. [Mnanuposats | Tema 1.1, 1.211-o/c, 1.3, 1.4 I1-o/c, 1.511- | TectupoBanue
M  peanm3oBbiBaTh cobcTBennoe | 0/C, 1.6, 1.7. YCTHBIH ompoc
npodeccHOHATEHOE Tempr 2.1 -2.12, 2.1311-0/c, 2.14. MareMaTH4eckuii JUKTaHT
Temnr 3.1 -3.4, 3.5I1-0/c, 3.6.
" JUYHOCTHOE pasBuTHE, [IpencraBneHune pe3ysbTaTOB

MpeANPUHUMATEIbCKYIO

TEATENbHOCTD

B  mnpodeccruoHanbHOi  cdepe,
UCIIOJIb30BATh 3HaHUS
0 TMpaBoBOM ©  (HUHAHCOBOM
IPaMOTHOCTH B Pas3INYHBIX

Temn1 4.1, 4.2, 4.311-0/c, 4.4.

Temrr 5.1-5.4, 5.5 IT-o/c, 5.6-5.9.

Tewms! 6.1- 6.4, 6.5I1-0/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.

Temsr 8.1, 8.2, 8.311-o0/c, 8.4.

Temrr 9.1, 9.2 IT-0/c, 9.3, 9.4,

MPaKTUYECKUX padboT

3ammra UHAUBUYalbHbBIX
IIPOEKTOB

KonrponsHas pabora
Brinosinenue
3aJaHUUIIPOMEKYTOUHOU
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JKN3HCHHBIX CUTYyallUAgX

9.5 I1-o0/c, 9.6 - 9.9.
P10 IT-o/c

arrecrauu

OK 04.
B3aMMOJICHCTBOBATh
u  paborath B

DddexTuBHO

KOJIJICKTHUBE
1 KOMaHIC

Tema 1.1, 1.2I1-0/c, 1.3, 1.4 IT-o/c, 1.511-

o/c, 1.6, 1.7.

Temsr 2.1 -2.12, 2.1311-0/c, 2.14.
Temnr 3.1 -3.4, 3.5I1-0/c, 3.6.
Temr1 4.1, 4.2, 4.311-0/c, 4.4.
Temnr 5.1-5.4, 5.5 IT-o/c, 5.6-5.9.
Temr1 6.1- 6.4, 6.5I1-o0/c, 6.6- 6.8,
6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 11-0/c, 7.9-7.15, 7.16

II-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5II-0/c, 9.6 - 9.9.

P10 IT-o/c

[IpencraBienue pe3yabTaToOB
MPAKTUYECKHUX paboT
3amura WHIUBUIYaJIbHbBIX

IIPOEKTOB

OK 05. OcymuiecTBasTh yCTHYIO U
MUCHMEHHYIO KOMMYHHUKAITIIO

Ha rocyaapCTBEHHOM SA3BIKC

Poccuiickoii Oeneparuu
C y4eToM ocobeHHOCTeH
COLIMAIIBHOTO M KYJBTYPHOTO

KOHTCKCTa

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

o/c,1.6,1.7.

Temnr 2.1 -2.12, 2.1311-o0/c, 2.14.
Temnr 3.1 -3.4, 3.5I1-0/c, 3.6.
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Temsr 5.1-5.4, 5.5 TT-o/c, 5.6-5.9.
Temn1 6.1- 6.4, 6.5I1-0/c, 6.6- 6.8,
6.9 IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 I1-o/c, 7.9-7.15, 7.16

II-o/c, 7.17.

Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4.
Temer 9.1, 9.2 TT-0/c, 9.3, 9.4,
9.51II-0/c, 9.6 - 9.9.

P10 IT-o/c

TectupoBanue

YcTHBII onpoc
MaremaTnueckuii AUKTaHT
IIpencraBinenue pe3yabTaToB
MPAaKTUYECKUX paboT

3amura VHAVBHUYaJIbHBIX
IIPOEKTOB

KonTponbhas padbota
Beinonuenue
3aIaHUUIIPOMEKYTOTHON

aTTeCTaluun

OK 06. IIposBisaTe rpakgaHCKO-

MaTPUOTHYECKYIO MO3UIHIO,
JI€MOHCTPHUPOBATh OCO3HAHHOE
MOBE/IEHNE

Ha OCHOBE TpaJULIMOHHBIX
POCCHUICKHX JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH,
B TOM 4YHCIE C  Y4YETOM

rapMOHHU3allH MCIKHAITMOHAJIbHBIX
H MCEXPCIUTHO3HBIX OTHOI_HeHI/II\/II,
IMPUMCHATH CTaHIAapThI

AHTUKOPPYMIIMOHHOTO TIOBEICHUS

Tema 1.1, 1.2I1-0/c, 1.3, 1.4 I1-o/c, 1.511-

o/c, 1.6, 1.7.

Temnr 2.1 -2.12, 2.1311-0/c, 2.14.
Temnr 3.1 -3.4, 3.5I1-0/c, 3.6.
Temnr 4.1, 4.2, 4.311-o0/c, 4.4.
Temrr 5.1-5.4, 5.5 IT-o/c, 5.6-5.9.
Tems! 6.1- 6.4, 6.5I1-0/c, 6.6- 6.8,
6.9 IT-o/c, 6.10.

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

II-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.311-o/c, 8.4.
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5II-0/c, 9.6 - 9.9.

P10 IT-o/c

YeTHBIN onpoc
[IpencraBnenue pe3yabpTaToOB
MPAKTUYECKUX paboT

3amura WHIUBUTYaTbHbBIX
MPOEKTOB
Brinonnenue

3alaHUUIIPOMEKYTOYHOU
aTTecTaluu

OK 07.
COXPAHCHHIO OKPYIKAIOIICH CPEIIbI,
pecypcocOepexeHuto, MPUMEHSTh

ConeilicTBOBaTH

3HAHUS
00 H3MEHEHUU KJIMMarTa,
TTPUHIIAITHI OepeKITMBOTO

Tema 1.1, 1.2I1-0/c, 1.3, 1.4 IT-o/c, 1.511-

o/c, 1.6, 1.7.

Temer 2.1 -2.12, 2.1311-0/c, 2.14.
Temnr 3.1 -3.4, 3.5I1-0/c, 3.6.
Temer 4.1, 4.2, 4.311-o0/c, 4.4.
Temrr 5.1-5.4, 5.5 IT-o/c, 5.6-5.9.

TectupoBanue

YcTHBIR onpoc
MareMaTU4ecKuil TUKTAHT
IIpencrasnenue pe3yabTaToB
MPaKTUYECKUX padoT

3amura WHIUBUIYATbHBIX
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MIPOU3BOJICTBA, 3¢ heKTUBHO
JIECTBOBATH

B UPE3BBIYANHBIX CUTYALUAX

Temnr 6.1- 6.4, 6.511-0/c, 6.6- 6.8,

6.9 I1-o/c, 6.10.

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

Temmr 8.1, 8.2, 8.311-0/c, 8.4.

IIPOEKTOB

KonrponsHas pabora
Beinonuenue
3aIaHUUIIPOMEKYTOTHOU

Temsr 9.1, 9.2 TI-0/c, 9.3, 9.4, aTTeCTalH
9.5 I1-o0/c, 9.6 - 9.9.
P10 IT-o/c

[TK1.1.OcymecTtBasaTh moarotoBky, | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 [T-o/c, 1.5I1- | TectupoBanue

HaJaJKy U 00CIIy)KMBaHHUE pabodero
MecTta s pabOThl Ha TOKApPHBIX
CTaHKax

[1K1.4.0OcymecTBasATh
TEXHOJIOTUYECKHI npouece
00paboOTKU JeTajeii Ha TOKApHBIX
CTaHKaX C COOJIIOCHHEM
TpeObOBaHMN K  KadecTtBy, B
COOTBETCTBUHM C 3aJaHUEM U C
TEXHUYECKON JOKYMEHTAIUel

o/c, 1.6, 1.7.

Temsr 2.1 -2.12, 2.1311-0/c, 2.14.
Temnr 3.1 -3.4, 3.5I1-0/c, 3.6.
Temr1 4.1, 4.2, 4.311-0/c, 4.4.
Temnr 5.1-5.4, 5.5 IT-o/c, 5.6-5.9.
Temr1 6.1- 6.4, 6.5I1-o0/c, 6.6- 6.8,
6.9 IT-o/c, 6.10.

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

Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.5II-0/c, 9.6 - 9.9.

P10 IT-o/c

YcrHblit onpoc
MareMaTuyeckuil TUKTaHT
[IpencraBnenue pe3yabpTaToB
IIPaKTUYECKUX paboT

3ammra WHIUBUTyIbHBIX
MIPOEKTOB

KonTponbnas pabota
Brimonnenue
3aIaHUUIIPOMEKYTOUHOU

aTTcCTanuu
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IlepeyeHb TeM HHAMBUAYAJIbHBIX IPOEKTOB 110 NPeaAMeTy

Apudmeruka octatkoB. CpaBHEHHS 110 MOJYJIIO.

B nouckax ontumanbHbIX pelICHUH B 3a/1a4ax ¢ Npo(ecCHoHaNIbHOM HAalpaBIEHHOCTBIO.
I'apmonMs U MaTeEMaTHKA.

3amaun Ha ONTUMH3ALIMIO B 33/1a4ax ¢ IPOPEeCCHOHATBHON HAPABIEHHOCTHIO.
3aueM 4eI0BEKY HYKHbI U3MEPEHUS B pa3Hble BpeMeHa?

3HaKOMOE ¥ He3HAKOMOe Maru4eckoe ynucio Iu.

I'padsl 1 UX IpUMEHEHHE.

Kypsbe3bl, codu3mbl, napagokchl B MaTEMaTHKE.

[IpakTHueckue cOBETbl MaTEMATUKOB JJIs1 OYAYIINX KOHTPOJIEPOB.

CeMb BenMUalIIMX 3araJlok MaTeMaTHKH.

dunocodckas TaiiHa YUCEIL.

dunocodckue aceKTbl MAaTEMaTHKH.

Yucna ¢ coOCTBEHHBIMU UMEHAMHU.

Yucno, koTopoe 6osbiie BeeaeHHOM.



