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PabGouass mporpamma  oOuieoOpa3zoBareiabHOro  mnpeaMera  «MaremaTtuka

pa3paboTaHa Ha OCHOBE:

1.

denepanabHOro rocyJapCTBEHHOr0 00pa3oBaTENIbHOIO CTaHaapTa (naiiee —
dI'OC) COO ¢ yuerom npukaza MunucrepcTsa npocsenienus Poccuiickoi
®enepanun ot 12.08.2022 Ne 732 "O BHeceHMH U3MEHEHUI B (peAepalbHbII
TOCYy/IapCTBEHHBIH ~ 00pa3oBaTelIbHBIA  CTAHAAPT  CPEAHEro  OOIIEro
oOpa3oBaHMsl, YTBEPXKIACHHBIM NpHUKazoM MuHucTepcTBa 00pa3oBaHUS U
Haykun Poccuiickoit @enmeparmun ot 17 wmas 2012 1. Ne 413"
(3apeructpuponan 12.09.2022 Ne 70034);

[Tpukaza «O6 yTBepxkaeHUM (eaepanbHO 00pa30BaTENbHON MPOrpaMMBI
cpenHero oduero oopazoBanus» oT 18.05.2023 r. Ne371 (3apeructpupoBan
12.07.2023 Ne74228);

[IpumepHOl mporpammbl MO AMCHUIUIMHE «MaTemaTuka» pa3paboTaHHOM
OI'bOY MAIIO UPIIO, yrBepx)knénHoi Ha 3acemannu CoBeTra MO OLIEHKE
COJIEp KaHUS " KayecTBa  NPUMEpPHBIX  paboumx IpOrpamMm
0011e00pa30BaTENbHOTO W COLMATIBHO-TYMAaHUTAPHOTO LHUKIOB CPEIHErO

npodeccruonanbHoro oopazopanus [Iporokon Ne 14 ot «30» Hos10pst 2022 T

4, ®I'OC CIIO mno cnemuansHoctd 25.02.08 «Okcruryaramus OeCIMIOTHBIX

aBUAIIMOHHBIX CUCTEM», YTBEPKIEHHOTO MTPHKa3oM MUHHCTEpCTBA 00pa3oBaHus

n

Hayku oTr 9 sguBaps 2023 roma Ne2. B pemakumm ot 03.07.2024r.

(3apeructpupoBaHo MuHHCcTEpCcTBOM tocTulliu Poccuiickoir deaepanum 13

deBpans 2023r., peructpannoHHbI No 72345).

Opranuzanus-pazpadorunk: I'BIIOY Bamrkupckuii arpapHO-TEXHOIOTHUECKUH

KOJIIIC K

Pa3zpaborunku: laiixernunos A.A., 3am.aupektopa no YIIP

Hacpernunosa A.P., 3am.qupektopa mo O/]
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1. O0masi xapakTepucTUKA pado4yeil mMporpaMMbl 00111e00Pa30BATEILHOTO
npeaMera «MaremMaTuka»
1.1. MecTo npeamera B CTPYKType OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbI:

OO01eo0Opa3oBaTenbHbIil NpeaMeT «MareMaTuka» sBIseTCd 003aTeNIbHOM
4acThio 00I11€00pa30BaTEIbHOTO IUKIA 00Pa30BaTENbHOM MPOTrPaMMBbI B COOTBET-
ctBun ¢ OI'OC mo cnenumaneHoctn 25.02.08 DOxcrutyatanus OeCHMIOTHBIX
aBUALMOHHBIX CUCTEM
1.2. lleqn n niiaHupyemble pe3yJibTaThl 0CBOCHHS NpeaMeTa:

1.2.1. leau npeaMeTa

ConepxaHue mporpamMmsl oOlIe00pa3oBaTeabHON AUCHUILIMHBL «MaTtemaru-
Ka» HaIIpaBJICHO Ha JOCTH)KEHHUE PE3YyJIbTAaTOB €€ U3yYEHHsI B COOTBETCTBUHU C Tpe-
ooanusimu OI'OC COO c¢ yuerom npodeccruoHanbHoi HarpaBiaeHHocTH PI'OC
CIIO:

(opMHpOBaHKE LIEHTPATbHBIX MATEMATUYECKUX MOHATUN (YUCIIO, BETMYNHA,
reoMeTpuyeckas Qurypa, nepeMeHHasi, BEpOATHOCTh, (YHKLHUs), OOecreunBaro-
IIUX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa3zoBaHus 00y-
YaroLUXCsl;

HOJBEJICHHE O0YyYaromMXCsl Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEeMaTHUKU U OKPYKAIOIIEro Mupa, MOHHMMAaHHE MAaTeMaTHUKU Kak
4acTH O0IIeH KyJIbTypbl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYyaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
MO03HABATENIbHON AaKTUBHOCTH, UCCIEIOBATEIIbCKUX YMEHHM, KPUTHUYHOCTH MBIIII-
JICHUSI, UHTEpeca K M3YYCHUIO MAaTEMaTUKU;

(dopmupoBanre (yHKIMOHATBLHOW MaTeMaTHYE€CKOW I'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKHE AaCHEKThl B PEAIbHBIX MKU3HEHHBIX CHUTYalUsX
U OpU U3YYEHUH JAPYTUX Y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCHMOCTEN
U 3aKOHOMEpHOCTEH, (OpMYJIMPOBaTh UX Ha SI3bIKE MAaTEMATUKHU U CO3JaBaTh Ma-
TEMaTUYECKUE MOJEIM, MPUMEHITh OCBOCHHBI MaTeMaTU4eCKUil —ammapar
IUIA pEIICHUs TPAKTUKO-OPUEHTHPOBAHHBIX 3ajady, WHTEPIPETHPOBATh U OLICHU-

BaThb IMOJIYUYCHHBIC PE3YJIbTAThI.



(GopmMHpoBaHUE IPEICTABICHHS O TEOMETPHH KaK YaCTH MUPOBOU KYJIbTYPBI
¥ 0CO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dopMupoBaHUE MPEACTABICHUS O MHOTOIPDAaHHUKAaX U Telax BpalleHUs
KaK O BKHEHIINX MaTeMaTHYECKUX MOENSAX, MO3BOJIIONINX OMKCHIBATH U U3Y-
4yaTh pa3HbIe SABJICHUS OKPY)KAIOIIETO MUPA;

(dopMupoBaHrE YMEHHSI paclio3HaBaTh Ha YepPTeKax, MOJCISAX U B PealbHOM
MHpE MHOTOTPaHHUKH U TeJla BpaIleHUs;

OBJIQ/ICHUE METOJaMM DELICHUs 33/a4 Ha IMOCTPOEHUS Ha H300paKeHUsIX
IPOCTPAaHCTBEHHBIX QUTYD;

(opMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHSATUSMHU O MHOTO-
rpaHHUKAX
Y TellaX BPAIICHUS U MX OCHOBHBIMH CBOHCTBaMU;

OBJIaJICHUE AJITOPUTMAMH PEIIEHUsI OCHOBHBIX THIIOB 3a7a4, (OpMHUpPOBaHHUE
YMEHHUsI TPOBOJIUTH HECJIOXKHBIE JOKAa3aTEeNIbHbIE PACCYKIEHUS B XOJI€ PEILCHUs
CTEPEOMETPUUECKHUX 33]1a4 U 33]]a4 C IPAKTUUECKUM COJIEPKAHUEM;

pPa3BUTHE MHTEUIEKTYaJbHbIX U TBOPUYECKUX CHOCOOHOCTEW OOydaroImxcs,
MO3HABATENBHON aKTUBHOCTH, HUCCIEIOBATEIILCKUX YMEHHH, KPUTUYHOCTH MBIII-
JICHUS;

dopmupoBanre (HyHKIIMOHATFHOW TPAaMOTHOCTH, PEJICBAHTHON T'€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHSATHIH, OOBEKTOB M 3aKO-
HOMEPHOCTEW B peabHbIX KU3HEHHBIX CUTYalUAX U IPU U3YUYECHUU JPYTUX yueo-
HBIX TPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opMyIupo-
BaTh UX Ha SI3bIKE T'€OMETPUU U CO37[aBaTh T'€OMETPUUYECKHUE MOJENH, TPUMEHSTh
OCBOCHHBIN T€OMETPUUYECKUI ammapat JJisl peleHUs] MPaKTUKO-OPUEHTUPOBAHHbBIX
3a/1a4, UHTEPIPETUPOBATH U OIICHUBATH MOyUYEHHBIE PE3yIbTATHI.

1.2.2. Tlnanupyemble Ppe3yJabTaTbl OCBOECHHSI 001I€00Pa30BATEIHLHOIO
npeamera B coorBercTBHE ¢ PT'OC CIIO u Ha ocnoBe ®I'OC COO

Oco0oe 3HaueHue mpenMer uMmeet npu GopmupoBanuu u pazsutuu OK u

IIK



O01mme KOMIIEeTEHIINHT

IInanupyemsble pe3yJbTaThl 00yUeHHUs

Oo0mrue

III/ICIII/IH.]II/IHapHLIel

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTEHOMI

e TeIbHOCTH
[IPUMEHUTEBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TpYyIy, OCO3HaHUE IIEHHOCTH
MacTepCcTBa, TPYIOII00UE;

- TOTOBHOCTh K  AaKTHBHOH  JICATEIIbHOCTH
TEXHOJIOTUYECKOH M COLMAIBHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IIAHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATH TAKYIO ICATEIILHOCTD;
- UHTEpEeC K pa3JInYHbIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
[M03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIBHO bopmynupoBaTh u
aKTyalu3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBAaTh CYIIECTBEHHBIH TMPHU3HAK WIH
OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H
0000IICHHS;

- ONpeneNATh e JCSITeILHOCTH, 3a]aBaTh
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA

- BBIABIISATh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
[paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBI B JESATEILHOCTD, OIICHUBATH
COOTBETCTBHE pPE3yNbTAaTOB LEISIM, OIICHUBATH

[PUCKU HOCJIC,[[CTBI/Iﬁ JACATCIIbHOCTH,

-BJIaJIETh METOJAMHU JJOKA3aTEIbCTB, AJITOPUTMAaMU PELLICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH J1I0Ka3aTEIbHbIC
[PaCCYXIEHHUs B XOJI€ PELICHMSI 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHSMHU: CTEIIEHb YUCIIA, JOorapupm
UKCJIa; YMEHHE BBINOIHATH BBIYMCIICHUE 3HAYCHUN U
peoOpa30BaHus BBIPAKEHUN CO CTENEHSIMU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
ppalMOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUIECKUE YPABHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETh ONEpPUPOBATH MOHATHAMMU: (PYHKIMS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETpaJl; yMETh HAXOIUTh IPOU3BOAHBIE DJIEMEHTAPHBIX

(b yHKIIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIE0BATh B
[POCTEHIINX Cllydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHHs] PYHKIIMI; CTPOUTH
rpadyKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIn3a; IPUMEHATH IPOU3BOIHYIO IpU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelIaTh MPAKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a4M HAa HaWOOJIbIIINE U HAUMEHbIINE
3HAUEHUS, HA HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMU: PAllMOHANbHAS (PYHKLHS,

- pa3BUBATh KPEaTHMBHOE MBIIUICHUE MPU PELICHUH

rokaszaTenbHast (QYHKIHs, CTeTICHHAs] (PyHKITUS,




PKU3HEHHBIX TIPOOIIeM
0) 6a30BBIC UCCIICIOBATEIIBCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIBCKON 1|
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH Pa3pelICHHS]
po0em;

- BBUSIBJIATH IPHYHUHHO-CJICICTBEHHBIC CBSI3U M
AKTYyaJIM3UpPOBATh 3a/1adyy, BBIJIBUTaTh THIIOTE3Y e
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

TOKa3aTeNIbCTBA CBOMX YTBEPXKJIECHUH, 3ajaBaTh)
[apaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJAC PCHICHUSA
3aa4uu pe3yJbTaTbl, KPUTUYCCKU OLCHHUBATHL HX

JIOCTOBCPHOCTb, IPOrHO3UPOBATH HU3MCHCHUC B

HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHA B IO3HABATCIBHYIO H
IIPAKTUYCCKYIO obnactu KHU3HCACATCIbHOCTH,

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HbIX

MpeAMETHBIX 00JIacTeH;

BBIIBHUT'AaTh HOBBIC nuacu, npeajaaraTtb
OPHUT'MHAJIBHBIC MOAXOAbI U PCHICHU A,
CIIOCOOHOCTH HCIIOJIb30BaHUA

[MO3HABATEILHOMN U COLMAIbHOM IMPAaKTUKC

14 nux B|

morapumudeckas GyHKLIUsA, TPHTOHOMETPHUECKUE (DYHKITHH,
oOpaTHbIe PYHKINHU; YMEHHE CTPOUTH TPAPUKH U3yUECHHBIX
(yHKIMH, KCTIONIB30BaTh IpaUKU PU U3yYSHUHU TPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 3a/1a4 U3 JPYTruX y4eOHbIX
[PEIMETOB U 3aJ]au U3 pealIbHOM KU3HH; BhIpaXaTh GopMyIaMu
3aBHCUMOCTH MEX/1y BeJIMUHHAMM;

- YMETh pelIaTh TEKCTOBBIE 3374l Pa3HbIX TUIIOB (B TOM YHUCIIe
Ha MMPOLEHTHI, JOJH U YacTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIACTH YIIPaBICHUS
ITMYHBIMA M CEMEHHBIME (DMHAHCAMU); COCTABJISITH BEIPAKECHUS,
YpaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 331a4H,
MiCCIIeI0BaTh MOJyYeHHOE PelleHHE U OLEHUBATh
MpaB/0110,I00HOCTh PE3yJIbTaTOB,;

- YMETb ONEPUPOBATH MOHATHIMU: CpeaHEe apu(PMETHUUECKOE,
MenaHa, HauOoJIbllIee M HaMMEHbIIee 3HAYeHUs, pa3Max,
cTiepeusi, CTaHAapTHOE OTKIIOHEHHE YMCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMALIUIO, TIPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpaukax, oTpaxaronryro CBOMCTBa
[PEATTbHBIX MPOIIECCOB | SBJICHHUIA; IPEACTABIISTh HHPOPMAIIHIO C
[TOMOIIIBIO TAaOJIHII U IUarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCIIE C TPUMEHEHHEM IpapuecKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMU: CIIyYailHBIN ONBIT U CIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIIY4allHOTO COOBITHS; YMEHHE BBIUYUCIIATh
BEPOSITHOCTH C UCTIOIB30BaHMEM T'paPUIECKUX METOJIOB;
[IPUMEHATH (POPMYJIBI CIIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH,
KOMOWHATOPHBIC (DAKTHI U POPMYIIBI IPH PEIICHUH 33]1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4yailHBIMHU BEJTMUMHAMH; YMEHUE IPUBOIUTH IPUMEPHI




IIPOABJICHUS 3aKOHA OOJIBIINX YHCETI B IMPpUPOAHBIX U
OGH.ICCTBCHHBIX SBJICHUAX,

- YMCTb OIICPpHUPOBATH MOHATUAMM: TOYKA, IpAMaAs, IIJIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIMBAIOIIUECS IPSIMBIC,
MapaJyIeIbHOCTh M MEPIICHAUKYIIIPHOCTD MPSMBIX U TUIOCKOCTEH,
[YTOJI MEXY TIPSIMBIMHU, YTOJI MEXTy IPSIMOM M TUIOCKOCTBIO, YTOJI
MEXKTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSAHNEC MCIKAY ITPAMBIMH, PACCTOAHUC MCKAY IINIOCKOCTSAMMU,
IYMCHHUEC HCII0JIb30BATh IPHU PCIICHHUU 3aaa4 U3YyYCHHBIC (baKTI)I u
TCOPCMBI INIAHUMCTPHUHU, YMCHUC OLICHHUBATL Pa3MCPhL 00BEKTOB
OKPY’KaIOIIEero MUPA;

- YMETb ONEPUPOBATH MOHATHIMU: MHOIOI'PAaHHUK, CEUEHUE
MHOTOIpaHHMKa, KyO, Mapajuiesenumnes, npusMa, mupamMmua,
(burypa 1 MoBepxHOCTb BpallleHUs, LIMIIMH/IP, KOHYC, 1Iap, chepa,
ceueHMst (pUrypbl BpallleHus, MI0CKOCTb, Kacarommasics chepsl,
MUJIMHAPA, KOHYCA, IJI0IaAb IIOBEPXHOCTU IMUPAMUIbI, IIPU3MBI,
KOHYyca, IWIMHJIpa, Iiouanpb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[MIAHAPA, KOHYCAa, Iapa; yMeHHe N300pakaTh MHOTOTPAaHHUKH U
[MOBEPXHOCTHU BPALICHHUS, X CEYCHUS OT PYKH, C TOMOIIBIO
YEePTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIbLHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATHIMU: ABHKEHHE B TIPOCTPAHCTRBE,
110100HbBIE GUTYPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
MJ10111a/1eH TTOBEPXHOCTEH U 00beMOB MOA00HBIX (UTyp npu
[PEILICHUH 3a]1a4;

- YMETh BBIYUCIISATH TEOMETPUICCKHAE BEIMYMHBI (JUTHHA, YOI,
MI0I1a/1b, 00BEM, TUIOIAAb TOBEPXHOCTH ), UCIIONb3YS H3yYCHHbIE




(hOpMYIIBI U METO/IBI;

- YMETh OIIEpUPOBATh MOHATUSAMU: IIPSIMOYTOJIbHASL CUCTEMA
KOOpJIMHAT, KOOPJAUHATBI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE NPOM3BEICHHE, YTOJI MEXY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEIEHUE BEKTOPA HAa YUCIJIO; HAXOAUTH C
[IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEAMHBI OTPE3Ka,
[PACCTOSIHUE MEXY IBYMS TOUKAMU;

- YMETh BBIOUPATH MOAXOAIINN H3yISHHBIH METOJ IS PEIICHHS
3aauu, paclo3HaBaTh MaTeMaTHYEeCKUe (PaKThl U
MaTEeMaTUYECKHUE MOJIENIH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPDI
MaTEMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTEMAaTHYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUAMU: ONIPEAEIECHUE, AKCHOMA,
TeopeMa, CIIEACTBHUE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYITMPOBKHU; YMEHHUE (POPMYIUPOBATh
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKAEHUE, TIPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO/T
MaTeMaTHUeCKON MHAYKLMU; TPOBOAUTD JJOKa3aTeNbHbIE
[pacCyXI€HHUsI IPU PELIECHUHN 3314, OLIEHUBATh JIOTHYECKYIO
[TPaBHIIBHOCTb PACCyKICHMUI;

- YMETh OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOKECTBO,
oTepalyi HaJl MHOYKECTBAMH; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyuisi ONUCaHHsI peaJIbHBIX ITPOLIECCOB U
SIBJICHU TIPU PEILIeHUH 3a7a4, B TOM YHCIIE U3 APYTUX YUeOHBIX
[TPEIMETOB;

- YMETb ONEPUPOBATH MOHATUSIMHU: Tpad, CBI3HBIN rpad, AepeBo,
LMK, Fpad Ha IUIOCKOCTH; YMEHUE 33aBaTh U OMHMCHIBATh rpagbl
[Pa3IMYHBIMU CITIOCOOAMU; MCTIONIB30BATh rpadbl MPHU PELICHUN




Bajay;
- YMETh CBOOOJTHO ONIEPUPOBATH IMOHSATUSIMU: COYETAHHE,
[epecTaHOBKA, YUCJIO COUETAHUM, YUCIIO MTEPECTaHOBOK; OMHOM
HproToHa; yMeHue NpUMEHATh KOMOMHATOPHBIE (PaKThl U
[pacCy>XJI€HUsI IJIs1 PELICHMS 3a/1a4;

-yMETh OIEPUPOBATh MOHATHIMU: HATYpPaJIbHOE YUCIIO, LIEJI0E
YUCIIO0, OCTATOK MO MOAYJII0, PAallMOHAIBHOE YUCIIO,
MPPALMOHATILHOE YHUCII0, MHOXKECTBA HATYPAIbHBIX, 1IEJIbIX,
[pallMOHATBHBIX, ICUCTBUTEIHHBIX YHCEIT; YMEHUE UCIIOJIH30BATh
MPU3HAKHU JICTUMOCTH, HAMMEHBIIUH OOIIHIA JeIUTENb |
HavMeHbIIIee 00111ee KpaTHOe, aropuT™ EBKiIMAa npu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULHUOHHBIMU CHCTEMaMH
CUMCIICHHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU: CTETICHD C IIEJIBIM
MOKa3aTesieM, KOPEHb HaTypajJbHOM CTENEHU, CTENEHb C
[palliOHATBHBIM ITOKa3aTeIeM, CTETICHb C JIEHCTBUTEIILHBIM
(BeIIECTBEHHBIM) TMOKa3aTeseM, JIorapudm 4uciia, CHHYC,
KOCUHYC ¥ TAaHT€HC NMPOU3BOJILHOTO YUCIIA,

- YMETh ONEPUPOBATH MOHATUSIMH: TOXKJIECTBO, TOXKICCTBEHHOE
MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YPaBHEHUN
1 HEpaBEHCTB, PAaBHOCUJIBHOCTh YPaBHEHUM, HEPABEHCTB U
CUCTEM, pallMOHATIbHBIE, UPPALlMOHAIbHBIE, TOKA3aTebHbIE,
CTETIeHHbIE, TorapuPMUUECKHe, TPUTOHOMETPUUIECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMEHHUE PElIaTh YPaBHEHMUS,
HEPaBEHCTBA M CUCTEMBI C TIOMOIIBIO PA3IMYHBIX IPUEMOB;
[peniaTh ypaBHEHHMsI, HEPABEHCTBA U CUCTEMBI C [TApaMETPOM;
[IPUMEHATHh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl pEILECHUS
MaTeMaTHYeCKUX 3ajlad U 3aiad U3 pa3InyHbIX o0yacTell HAyKu U
[P€ATIbHOM JKU3HU;




-yMETb CBOOOJIHO OTMIEPUPOBATH MOHATUSAMU: TpaduK HyHKIIHNH,
oOpatHast PyHKIMS, KOMIO3ULUS GYHKIUHN, TUHEWHAs (PYHKIUS,
KBaJpaTU4Has GYHKLUS, CTeNeHHAs: (YHKIUS C LETBIM
[oKa3aTesaeM, TPUTOHOMETpUYecKrue GyHKINHU, 0OpaTHbIE
TPUTOHOMETPHUECKUE (PYHKIMH, IOKa3aTeabHas U
iorapupmuyeckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIUH, BBITIOJHATH TpeoOpazoBanusi rpaduKkoB QyHKIIUI;
[YMEHHE HCIIONIb30BaTh rpaduku GyHKIHN IS U3yICHUS
MPOIIECCOB U 3aBUCUMOCTEH MIPU PEUICHNH 33124 U3 JPYTUX
[Y4€OHBIX IPEIMETOB M U3 PEATbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOIHO ONEPUPOBATh MOHATUAMHU: YETHOCTh (DYHKIIUH,
MEepUOTUYHOCTb (DYHKIIUU, OTPAHUYEHHOCTb (DYHKIIMH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLIUHU, HanOoJIblIee U
HalMEHbIIee 3HaUeHUs! (PYHKIIUN Ha IPOMEXKYTKE; yMEHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpa@uKu QyHKIUH JUIs
[peIIeH s ypaBHEHHIA, HEpAaBEHCTB U 33/1a4 ¢ TapaMeTpaMH;
300pakaTh Ha KOOPAMHATHOM TIOCKOCTH MHOYKECTBA PEIICHUN
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU:
[0CIIe1I0BaTeNbHOCTb, apu(METHUECKas IPOrPEcCHs,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpHUecKasi MPOrpeccHsi; yMeHHe 3a7aBaTh
[TOCTIeIOBATEIHPHOCTH, B TOM YHUCIIE C TOMOIIBI0 PEKYPPEHTHBIX
(popmyu;

- YMETb ONIEPUPOBAThH MOHATHSIMU: HEMPEPHIBHOCTD (PYHKIINH,
ACHMIITOTHI rpaduka GyHKINH, IEpBast U BTOPast IPOU3BOIHAS
(yHKLINU, TEOMETPUIECKUN U (PU3MUECKUI CMBICT POU3BOHOM,




repBooOpa3Hasi, ONpeeICHHBIN HHTETpall; YMEHHE HaXOAUTh
ACHMITTOTHI rpaduka GyHKINUN; YMEHHE BEIYUCIISATH TPOU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU (DYHKIIUH,
HaXOJUTh YpaBHEHHE KacaTeJIbHOU K rpaguKy (yHKIHNY;
[YMEHHME HCIIOJIB30BATh IPOU3BOIHYIO ISl UCCIICIOBAHMUS
(yHKLIMH, UTs1 HAX0XKJICHHUS HAWTy4IIero PelIeHus B
[IPUKJIAIHBIX, B TOM YHCJIE COLIMAIbHO-2KOHOMHYECKHUX U
(bU3MYECKHX 3a/1a4ax, IS ONPEIEICHUsI CKOPOCTH U YCKOPEHUS;
HAXOJIUThH IJIOUIATU U 00BEMBI (PUTYp C TIOMOIIBIO HHTETPaIa;
[IPUBOAUTH IIPUMEPBI MATEMATHIECKOTO MOAEINPOBAHUS C
nOMOIIBI0 U (PepeHInAIBHBIX YpaBHEHHIA;

- YMETh OIIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COTIPSKEHHBIE KOMIUIEKCHBIE YNCIIa, MOIYJIb U apTyMEHT
KOMILJIEKCHOT'O YHCIIa, (opMa 3aIuch KOMIUIEKCHBIX YHCel
(reoMeTpuyecKas, TPUTOHOMETpUYecKas U ajaredpandeckas);
YMETb MPOU3BOAUTH apU(PMETUUECKUE TEUCTBUSA C
KOMIUJIEKCHBIMU YHMCJIaMU; IPUBOJUTH PUMEPHI UCTIOIb30BaHUS
KOMIUIEKCHBIX YHCEJT,

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CpEHEE
apupMeTHUecKoe, MeIMaHa, HauOoJbIllee U HaUMEHbIIIee
3HAUEHUS, pa3Max, JUCIEPCUs, CTAHIaPTHOE OTKIIOHEHHE IS
OIMCAaHUs YUCIOBBIX IaHHBIX; YMEHHE UCCIIE0OBATh
CTATUCTUYECKUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUuecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
icCiieIoBaTh COBMECTHBIE HAOIOIEHUS C IIOMOIIBIO JUarpaMmm
[pPacCEMBAaHMS U JTUHEUHOUM pEerpeccuu;

- YMETh HaXOJUTbh BEPOATHOCTH COOBITUI C HCIOIb30BAHUEM
rpadu4ecKuX METOJO0B; IPUMEHATH Ul pelIeHUs 3a7ad (OPMYIIbI
CJIO’KEHUS U YMHOXKEHHSI BEPOATHOCTEH, (hopMyITy MOTHOM




BeposTHOCTH, (hopmyry bepHymin, koMmOuHATOpHBIE (DAKTHI U
(hOpMyJIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITHIA, YMCHHE
OTIEPUPOBATH IOHATUSMU: CITyYaifHas BETUYMHA, PACIIPEICTICHIEC
BEPOSTHOCTEH, MATEMATUYECKOE OXKHIAHHUE, TUCTIEPCUST U
CTaHJAPTHOE OTKJIOHEHHE CIIYYaitHON BETMYMHBI, (PYHKIIUU
[pacripeieNieHus ¥ IJIOTHOCTH PABHOMEPHOTO, TIOKa3aTEIbHOTO U
HOPMAaJILHOT'O paclpe/IelICHHIT; YMEHUE HCIIOIb30BaTh CBOMCTBA
M3YYCHHBIX paclpeaesiCHUH sl peleHHs 3a/1a4; 3HAKOMCTBO C
MOHSITHSIMH: 3aKOH OOJIBIIIMX YHCEJ, METOJIbI BBIOOPOUYHBIX
VICCIIC/IOBAHMIA, YMCHHE PUBOJIUTH IPUMEPHI TTPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B MPUPOIHBIX U OOMICCTBCHHBIX SBIICHUSX;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TOUKA, PsMas,
MIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY, IIIOCKUH YTod,
IBYTpaHHBIN YroJl, TPEXTPAHHBIN YTOJI, IepeceKaroIecs,
MapasuieTbHbIe U CKPEIIMBAIOIINECS TIPSIMBIE, TapaIeIbHOCTh U
MePICHINKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH, YTOJ MEKIY
MPSMBIMH, YTOJI MEXKTY MIPSMOU U TIOCKOCTBIO, YTOJI MEXKITY
MIOCKOCTSIMHU; YMEHHUE UCTIOIB30BaTh MPU PEIICHUH 3a/1a4
M3YYCHHBIC (PAKThI U TEOPEMBI IUTAHUMETPHH; YMEHHUE OICHUBATH
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATH
MOHATHSIMH: MHOTOI'PaHHUK, CEYeHNE MHOTOTPaHHHKA,
[paBIIbHBIN MHOTOTPAaHHUK, IpU3Ma, UpamMuaa, Gurypa u
MMOBEPXHOCTh BpaIlIeHUs, IWIIMHID, KOHYC, 1map, cdepa, pa3zBepTka
MMOBEPXHOCTHU, CEUEHUS KOHYCa U [IIUHIPA, TapalielbHbIE OCH
VT OCHOBAHMIO, CEUSHHE Iapa, TUIOCKOCTh, Kacatomasics cepel,
[MIAHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHNE MHOTOTPaHHHKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAILICHHUS,
X CEYCHUS, B TOM YHCJIE C TIOMOIIBIO SJICKTPOHHBIX CPE/ICTB;
[YMEHHE IPUMEHSATH CBOWCTBA TEOMETPUUYECKUX PUTYP,




CaMOCTOSITENTLHO (hOPMYITHPOBATH ONIPEIEICHUS H3ydaeMbIX
(uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruUecKux (huryp, 000CHOBBIBATH UM OIPOBEPTaTh HX;
YMEHHE POBOAUTH Kiaccu(UKALUIO GUTYp 10 pa3IMuHbIM
[IPU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE IOIIOJTHUTENIbHBIE
[IOCTPOEHUS;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMU: IUIOIAAb (PUTYPBI,
00BEM (UTYypbI, BEIMYMHA yTIjla, PACCTOSHUE OT TOYKHU 10
TUIOCKOCTH, PACCTOSTHUE MEXTY MPSIMBIMH, PACCTOSTHUE MEKITY
[UIOCKOCTSIMHU, TUIOIIAb C(hephl, IIIO0IMIAIh ITOBEPXHOCTH
PaMU/IbI, TPU3MBI, KOHYCa, IWINHAPA, 00beM Ky0a,
[PSMOYTOJIBHOTO Mapasuieenunesia, MupaMusl, IPU3MBL,
[MIMH/Ipa, KOHYCa, [1apa; yMEHHEe HaXOIUTh OTHOILIEHHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOJHO ONEPUPOBATH MOHATHIMU: ABHKEHHE,
MapajieNbHbIN IepeHoc, CHMMETPHS Ha MJIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, IPeoOpazoBaHue Mo 00us, TOJOOHbIE

(Urypbl; yMEHHE paclio3HaBaTh paBHbIE U NOJI00HBIE (PUTYpPHI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
MCTI0JIb30BATh T€OMETPUUYECKHE OTHOILIEHHS, HAXOIUTh
reoOMEeTPUUECKUE BETMUMHBI (JITTMHA, YTOJl, TUIOAab, 00BeM) pU
[pEILICHUH 33a]1a4 U3 APYIUX YUeOHBIX ITPEIMETOB U U3 peabHOM
PKU3HH,

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMU: IPIMOYTOJIbHAS
cricTeMa KOOPJMHAT, BEKTOP, KOOPIWHATHI TOUYKH, KOOPIUHATHI
BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOPA Ha YUCIIO,
[pa3oKeHue BEKTOpa Mo 6a3ucy, CKaIsIpHOE IPOU3BEACHUE,
BEKTOPHOE IIPOM3BE/ICHUE, YTOJ MEXAY BEKTOPAMHU; YMEHUE
MCTI0JIH30BATh BEKTOPHBIN U KOOPAWHATHBIM METOA JUIs PELICHHUS




FEOMETPUUECKUX 3aau U 337a4 APYruxX y4eOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3X3, OIpeenuTeIb
MaTpULbI, TEOMETPUUECKUI CMBICII OIIPEIEIUTEINS;

- YMETb MOJEIINPOBATH PEAJIbHBIE CUTYALlUH HA S3BIKE
MaTEMAaTHKH; COCTaBIISITh BBIPAKECHUS, yPaBHEHUS, HEPABEHCTBA U
MX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHbBIE
MO/JIEJIU C UCIIOJIb30BAHUEM allllapaTa ajareopsl,
MHTEPIPETUPOBATH ITOJYYEHHBIN pe3yibTaT; CTPOUTH
MaTEMaTUYECKUE MOJIEIH C IIOMOLIbI0 FEOMETPUYECKUX MOHATHH
1 BEJIMYMH, pELIaTh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4H;
COCTABJISITh BEPOATHOCTHYIO MOZENIb U HHTEPIIPETUPOBATH
[OJIy4YEHHBI PE3yJbTaT; pelaTh MPUKIIaJHbIE 3a1a4l
CpPEeICTBAMHU MAaTEMaTUYECKOIO aHAJIN3a, B TOM YKCIIE COL[UAIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATh MOAXOSAIIMI METOJT AT pEILIeHUs 3a/1a4H;
[TOHMMAaHHE 3HAYMMOCTH MaTEMAaTHKHU B U3YUEHUU IPUPOIHBIX U
0OIIECTBEHHBIX MTPOLIECCOB U SBJIEHUHN; YMEHUE PACIIO3HABAThH
[IPOSIBJICHUE 3aKOHOB MATEMATHKHU B HCKYCCTBE, YMEHHE
[IPUBOAUTH IPUMEPHI MATEMATUUECKUX OTKPBITHA POCCUMCKON 1
MHUPOBOM MaTEMaTUYECKON HAYKU

OK 02 HMcnonb3oBaTh
COBpEMEHHBIE CPE/ICTBA
[oKcKa, aHaIu3a u
MHTEpIIpeTai HH(HOPMAITUH,
1 THGOPMAIIMOHHbIE
TEXHOJIOTUH ISl BBITOJIHEHUS
3amad mpodeccruoHambHOM

eI TeNbHOCTH

B obnactu HNCHHOCTH HAYYHOT'O ITO3HAHUA:

-c(hopMUpPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKd ¢ OOUIECTBEHHOW IpPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CITOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MeECTa B
[MOJUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOU
KyJbTYpbl KaK CpEICTBa B3aUMOJCUCTBUS MEXKIY)

- YMEeThb OIEpPHpPOBATh MOHATHAMHU: palMOHaNbHas (YHKIHA,
[OKa3aTeabHas byHKIHA, CTETIEHHAs byHKIHA,
morapugmuueckas (QyHKUMS, TPUTOHOMETpUUYECKHEe (YHKIUH,
oOpaTHble (YHKIIUH; YMEHHE CTPOUTh TpapuKU H3YYEHHBIX
(YHKIMH, KMCHOJB30BaTh rpapUKu MpPU H3YyYEHUH IPOLIECCOB U
3aBUCUMOCTEH, MpH pelIeHUH 3aJad U3 JPYyrux Yy4eOHbIX
[IPEIMETOB U 33734 U3 PEaJbHOM JKU3HU; BBIpakaTh (GOpMyJIaMu
3aBUCUMOCTH MEKIy BETUUMHAMU;

- YMCTL OIICPHUPOBATH MNOHATUAMU: TOKACCTBO, TOKIACCTBCHHOC




VIFOAbMHA Y ITIO3HAHUA MHUPA,
- OCO3HaHHC I CHHOCTH Hay‘-IHOf/'I ACATCIIBHOCTH,

FOTOBHOCTb OCYIIIECTBIISAT IIPOEKTHYIO u
1ICCIIEI0BATEIbCKYIO JIeSITEIbHOCTh MHIMBUAYAIBHO
1 B rpyIIIE.

Onnagenue YHUBEPCAIbHBIMU y4eOHBIMU

[03HABATEIBHBIMH JICHCTBUSIMU:

B) paboTa ¢ nHpOpMaLneii:

- BJAJ€Th HABBIKAMU TOJYYEHHUs HH(DOpMAIH U3
MCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO|
OCYIICCTBIISATh TIOMCK, aHAJIN3, CUCTEMATU3AIMI0 U
MHTEPIIPETANI0 HHPOPMAIIMU Pa3IUYHBIX BHIOB U
(dbopM npesicTaBICHNUS;

- co3gaBaTh TEKCTHl B PAa3NUYHBIX (opmarax ¢
ydeToM Ha3Ha4eHUs HHQPOPMALMM W  IIEJIEeBOU
ayIUTOPUH, ONTUMAJIbHYIO  (opMmy]|

MPCACTABJICHWA U BU3YyalIU3alluu,

BbIOMpas

OLICHUBATh JOCTOBCPHOCTD,

c€c

JIETUTUMHOCTD|

I/IH(i)OpMaI_[I/II/I, COOTBETCTBUC IIPABOBBIM W
MOPAJIBHO-3TUYCCKUM HOPMaM;

- HUCIOJIb30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHLIX 41

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMM B  pEIIECHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢ COOJIoJeHHEM
TpeOOBaHUN IPTrOHOMHKH, TEXHHKH OE30MaCHOCTH,
TUTUEHBI, pecypcocOepeXeHUs, TPaBOBbIX U
ATUYECKUX  HOPM, HOpPM  HH(OPMAIMOHHOI]
0€3011aCHOCTH;

BJIaACTb HABbIKAMU PpaCllO3HABAHHA U 3alllUTh]

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN

1 HEpPaBEHCTB, PAaBHOCHIBHOCTb YPAaBHCHUH, HEPABEHCTB U

CUCTCM, pPallMOHAJIBHBIC, UWPPAUMOHAIBHLIC, ITOKAa3aTCJIbHBIC,
CTCIICHHBIC, J'IOl"apI/I(l)MI/ILICCKI/Ie,
YPAaBHCHUA, HCPABCHCTBA U CUCTEMbI, YMETh PCIIATh YpPaBHCHUA,
HCPpAaBCHCTBA M CHCTEMblI C IIOMOIIbBIO PA3JIMYHBIX IIPUCMOB;

pelIaTh YpaBHCHHSA, HCPABCHCTBA H CHCTCMBI C IIApaMETPOM;

TPUTOHOMETPUUCCKHE

[IPUMCHATH YpPaBHCHHA, HCPABCHCTBA, UX CUCTEMBbI I PCHICHUSA
MAaTCMATUYCCKUX 3a41a4 U 3a/1a4 U3 pa3IM4YHbIX obacTei HaYKHU Y
[PE€aIbHOM KU3HU;

YMETb CBOOOJHO ONEpPUPOBATh MOHATHUAMU: JBUKECHHUE,
NapajuleIbHBId  MEPEHOC, CUMMETpUsS Ha IUIOCKOCTH U B
[POCTPAHCTBE, IMOBOPOT, MpeoOpa3zoBaHUE MOI00Us, MOJOOHBIE
(urypel; yMeTh pacro3HaBaThb PaBHbIE U MOJ0OHBIE (DUTYDHI, B
TOM 4HCI€ B IPUPOE, ApXUTEKType; YMETH,

TCOMETPHUUICCKUC

HCKYCCTBE,

MICII0JIb30BATh OTHOLICHUS,  HAXOJUTh
reoMeTpUUYECKHEe BEIUUMHBI (AJIMHA, Yo, IUIoNaab, 00BbEM) MpH
pELIeHNH 3a7a4d U3 JIPYruX y4eOHbIX MPEIMETOB U U3 pealibHOM

PKU3HU




nHbopManuy, HWHGOPMAITMOHHOW  OE30MacHOCTH

JITMYHOCTH

OK 03 Ilnanuposats u
[peaTn30BBIBATh COOCTBEHHOE
npodeccroHaIbHOE U
ITTYHOCTHOE Pa3BHUTHE,
[pEIIPUHIMATEIbCKYIO

e TebHOCTD B
npodeccuoHanbHOH cdepe,
MICTI0JIb30BaTh 3HAHUS IO
(brHAHCOBOW T'PaMOTHOCTH B
[Pa3IUYHbBIX KU3HEHHBIX
CUTYaIHsIX

B oGnact 1yXxOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSL:

-- C(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
DTUYECKOIO ITOBEACHUS;

- CIIOCOOHOCTb OLIEHMBATh CUTYallUIO U MPUHUMATH
OCO3HaHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

- YMCTb OIICPUPOBATH IIOHATHUAMMU: pairOHAJIbHBIC,
HPppaliOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(i)MI/I‘{eCKI/Ie, TPUT'OHOMETPUYCCKHC YpaBHCHUA b4l

HEPABEHCTBA, UX CUCTEMBI;

YMCTb OIICpHUPOBATH MOHATUAMH: MHOI'OI'PAaHHUK, CCUYCHHC

MHOTOTpaHHMKa, KyO, Napajulelenunen, IMpu3Ma, NHpaMUAa,

- OCO3HaHWE JUYHOTO BKIaJa B IOCTpOCHHUE/PUTYypa U TIOBEPXHOCTh BpAIICHUs, IWIUHAP, KOHYC, map, chepa,

YCTONYMBOTO OYIyIIETro;

CCUCHU A (I)I/Il"ypbl BpallCHUA, IIJIOCKOCTb, Kacaromasacsa C(l)epbl,

- OTBCTCTBCHHOC OTHOIICHHUEC K CBOUM POAUTECIIAM HUIUIMHAPA, KOHYCA, IJIOH[aZlb IMOBCPXHOCTH NMHUPAMUIBI, [TIPU3MBI,

(I/IJ'II/I) APYruM 4i€HaM CEMbH, CO3NaHUI0 CEMbU HAKOHYCA,

OCHOBE  OCO3HAaHHOTO  MPUHATHUS  LEHHOCTEH
CEMEHHON »U3HH B COOTBETCTBUM C TPAAULMIMHU
HaponoB Poccuu;

OBnajieHue  YHUBEPCAIBHBIMU  PETYJISTHBHBIMU
NEHCTBUSAMMU:

a) CAaMOOPTaHU3AIUS:

- CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATEIbHYIO
NesTeNbHOCTh, BBISBIATH MPOOJEMBI, CTaBUTh U

(dhopMynupoBaTh COOCTBEHHBIE 3a7a4u B

06pa30BaTeJle01”4 ACATCIIBHOCTH U JKU3HCHHBIX|BEKTOPOB,

CI/ITyaHI/IHX;

- CaMOCTOSTEILHO
MpoOJeMbI € YYETOM HMMEIONIUXCS  PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPETOYTCHHH;

chepbl, o00BEM  KyOa,

nrupaMuabl,

UWINHIPA,  TUIOIIATh
PSIMOYTOJIBHOTO

LHWINHApA, KOHYCa, lapa, YMCHUC I/I306pa)I(aTB MHOT'OTPpaHHUKH H

MnapaJjiejIclmIic 1a, IIPpHU3MBI,

IMMOBECPXHOCTU BpaAIICHHA, HX CCUCHUA OT PYKH, C IMOMOIIBIO,

yMEThb
[paCIlO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH

UCPTCIKHBIX HMHCTPYMCHTOB W JJICKTPOHHBIX CPCACTB,

[paBUJIbHbIE MHOTOTPAHHUKH;
- YMETb ONEPUPOBATH TMOHATUSMU: NPSAMOYTOJIbHAs CHCTEMA
KOOpJAWHAT, KOOPAMHATHI TOUYKH, BEKTOp, KOOPAMHATBI BEKTOPA,
yrojl MEXIy BEKTOpaMH, CyMMa|
HaXxOOUTh C

CKAJIPHOE IIPOU3BEJICHHUE,
IIPOU3BEICHUE BEKTOpPAa Ha 4YHCIIO;
[MOMOIIBI0 U3yYEHHBIX (POPMYJ KOOPAUHATHI CEPEAMHBI OTpPEe3Ka,

COCTaBJIAATh IIJIaH PCIICHUAPACCTOIHHUEC MEXKAY ABYMS TOUYKaAMH




- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHMIO U  IPOSBICHUIO
[IUPOKON JPYIUIMM B pa3HBIX OOJIACTSIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOW 00pa3oBaTENbHbIN U
KYJIbTYpHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

MCTIOJIb30BaTh TMpPUEMbl pedUIeKCHU s OLEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- yMETh OLEHUBaTh pPUCKU U CBOEBPEMEHHO
[IPUHUMATD PELLIECHUS 110 UX CHUKECHMUIO;

B) SMOLIMOHAJIBHBIM HHTEJJIEKT, MpeAroarawuui
c(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALIVH, BKIIOYAIOIIEH CTPEMIICHUE
K JOCTHKCHMIO LEIM U YCHexXy, ONTHUMH3M,
MHULMATUBHOCTb, YMEHHUE JIEHCTBOBaTh, UCXOISA W3
CBOHMX BO3MOKHOCTEH;

- SMIIaTUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATH
AMOILIMOHAIBHOE COCTOSIHME JPYTUX, YUUTHIBATh €TI0
[IpY OCYIIECTBIEHUN KOMMYHHKAIMH, CIIOCOOHOCTD
K COUYBCTBUIO U CONIEPEKUBAHMIO;

- COLIMATIBHBIX HaBBIKOB, BKJIFOUAIOLINX
CIIOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS C JAPYTMMHU
IOAbMHU, 3a00TUTHCS, TPOSABIATH HUHTEpPEC H
paspenatb KOHQJIUKTHI

OK 04 DddexTuBHO
B3aMOJICHCTBOBATh U
[paboTaTh B KOJJICKTHBE U
KOMaH/Ie

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HaBBIKAMH y4€OHO-UCCIIE0BATENbCKOM,
[MPOEKTHOM U COLMATIbHOM JEATEIIbHOCTH;
OBnazieHue yYHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHU

- YMETh ONEPUPOBATH MOHATHUAMM: CIIyYalHBIN ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITHS; YMETh BBIUUCIIATH
BEPOSATHOCTh €  WCIHOJBb30BAHMEM TIpaUUYeCKUX  METOJOB;
PUMEHSATh (OPMYIBI CIOKEHHS M YMHOXCHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (akTbl M (HOpPMYyNBl TpPHU pPELICHUM 33]ad;




IEVCTBUSIMMU:
0) COBMECTHasl JIeITCIbHOCTD:

MMOHMMAaTh ¥ HCHOJB30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHOW PabOTHI;

MPUHUMATh 1M COBMECTHOM JIeATEIHLHOCTH,
OpraHU30BBIBATh M KOOPJIWHUPOBAThH JACHCTBHUS IO

COCTaBJATh IIJIaH HeﬁCTBHﬁ,

€€ JOCTHKEHHUIO:
[pactpeiesiaTh POJd C Y4€TOM MHEHUW yYaCTHUKOB
00CYXI1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBHUSIX
[PEAUTHHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMMOJCICTBUS;
OCYIIECTBIISATh

MMO3UTUBHOE  CTPATErMYECKOe
[MOBEJCHUE B pPAa3JIMYHBIX CUTYyalUsAX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.
OBnajieHue  YHUBEPCAIBHBIMU  PETYJISTHBHBIMU
TeCTBUSIMMU:

) IpUHATHE ce0sl U IPYTUX JIIOACH:

- IpUHUMATh MOTHUBBI U apTYMEHTBHI IPYTUX JIOJCH
[IpU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH HA
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH

IPYroro uenoBeKa

OLICHUBATh BEPOSATHOCTHU pEAIbHBIX COOBITHM; 3HAKOMCTBO CO

CHy‘Iaf/iHBIMI/I BCIIMYHMHAMMU, YMCHHUC HOPUBOAUTL IMPUMCPLL

IMPOABJICHUA  3aKOHaA OOJIBIIMX YHCEI B MNpUpPOAHBIX U

O6HI€CTBCHHBIX SIBJICHUSAX,
- YMCTb CBO6OI[HO OIICpHUPOBATh IOHATUAMM: CTCIICHb C LECJIbIM

[I0Ka3aTCJICM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHb (|

[PAIMOHAJIBHBIM  IIOKAa34aTCJIEM, CTCIICHb C JIEHCTBUTEIIbHBIM

(BEILIECTBEHHBIM)  IIOKa3aTejaeM, Jiorapugm

KOCHHYC U TAaHI'CHC IIPOU3BOJIbHOI'O YHCJIA,

Yucia, CHHYC,

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSAMH: rpaduK (HYHKIIHH,
oOpaTHast GyHKIUS, KOMITO3UIHS (PYHKIUH, THHEHHAS (yHKIN,

KBaJpaTHuHas (QyHKIUs, cTerneHHas (QYHKOUS C  LEeJIbIM
MokaszareieM, TPUTOHOMETpHUecKkue  (QyHKIUHM, OOpaTHbIE
TPUTOHOMETPUUECKHE ¢GbyHKIHY, nokaszaresbHas u

nmorapudmuueckas GyHKIHUU; yMETh CTPOUTh Tpaduku QyHKIMH,
BBITIOJHATH MpeoOpa3zoBaHus TpaduKoB (YHKIIHI;

- YMETh HCIIONB30BaTh rpadukn QYHKIWA Ui H3y4eHUs
MPOIIECCOB M 3aBUCHMOCTEH TpU pPEUICHWW 3afad M3 APYTHX
YI€OHBIX TPEIMETOB W W3 pEATbHOW IKU3HH, BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

CBOOOJITHO OINEpPUPOBATH MOHATHAMHU: YETHOCTh (DYHKIIHH,
MEepUOUIHOCTD byHKuy, OTPaHUYEHHOCTh  (YHKLUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKUUHU, HauOojbllee U

HAMMCHBIIICC 3HAYCHUA (I)YHKI_[I/II/I Ha TIPOMCKYTKE, YMCTH

[IPOBOJUTH UCCIEI0BAaHUE (PYHKIIHH;
- YMETh WCIIOJNB30BaTh CBOMCTBA M Tpadukud (QyHKIUN 17
[pElIeHNs YpaBHEHHM, HEpaBEHCTB W 3aJad C [apaMeTpamuy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUH
YPAaBHEHU, HEPABEHCTB U UX CUCTEM




OK 05 OcyiecTBiiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHUKAIMIO HA
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o0nacTH 5CTeTHYECKOro BOCIIUTAHUS:

- ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas
ACTETHKY OBITa, HAYYHOTO ©  TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TpyAa U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCHPHHHMMATH pa3jHuYHbIE BHb]
MCKYCCTBa, TpPaJUIlMM U TBOPUYECTBO CBOETO WU
IPYrUX  HApOJOB,  OIIYIIATh
BO3EHCTBUE UCKYCCTBA;

OMOIIMOHAJIbHOC

- yOeXICHHOCTh B 3HAYMMOCTH JUIS JIMYHOCTU H
00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO MCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TpPAaJUUUNA M HApPOJIHOIO
TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HBIX BHJAX
MCKYCCTBa, CTPEMJICHHE TMPOSBIATH  KayecTBa
TBOPYECKOM JINYHOCTH;

OBnajzieHue YHUBEPCATbLHBIMA KOMMYHUKATHBHBIMH|
TeHCTBUSMMU:

a) oOmIeHue:

- OCYIIECTBIISITh KOMMYHHUKAIlMU BO BceX cdepax|
PKH3HU;

- pacro3HaBaTh HeBepOalTbHBIE CPEACTBA OOIICHMS,
[MOHUMATD 3HAYCHHUEC COIMAIbHBIX
[pacro3HaBaTh MPEANOCHUIKU KOH(DITUKTHBIX

3HAKOB,

CI/ITyaHI/Iﬁ U CMATYaTh KOH(l)J'II/IKTI)I;

pa3BepHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY)
3pEHUs C UCTIOIb30BAHUEM S3BIKOBBIX CPE/ICTB

- YMETb OIEpPHPOBATH NOHATHAMH: CpeaHee apudmMeThnueckoe,

MenuaHa, HauOOJblIee M HaUMEHbIIEe 3HAYCHMs, pa3Max,
criepcusi, CTaHJApTHOE OTKJIOHEHHE YHCJIOBOTO Habopa;
YMEHHE U3BJIEKATb, UHTEPIPETUPOBATD uH(pOopMaIHIO,

[PEJICTaBICHHYI0 B Ta0IMIaX, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA pEANbHBIX MPOLIECCOB U  SIBICHUIA;
MPEICTaBISITh WH(GOPMALIMIO C MOMOIIBI0 TAOIHI] U JUarpaMm;
C

Ha Juarpammax,

MCCIIE0BATh  CTaTUCTUYECKHE JaHHblE, B TOM 4YHUCIE

NpUMEHEHUEM IpaUIecKiX METOIOB H AJIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSMH: TOYKA, INpsMas, IIOCKOCTD,
[IPOCTPAHCTBO, JABYTPAHHBIM YIoJl, CKPELIMBAIOIIMECS MNpPAMBIE,
[apajljIeIbHOCTh U MEPIEHIUKYISAPHOCTD NPSAMBIX U IUIOCKOCTEH,
[YTOJI MEXAY NPAMBIMH, YTOJI MEXKIY NPSAMOU U INIOCKOCTBIO, YrOJl
MEXAY IUIOCKOCTAMM, PACCTOSHHE OT TOYKM [0 IUIOCKOCTH,
[PACCTOSTHUE MEXAY MIPSAMBIMU, PACCTOSHUE MEKAY ILIOCKOCTSAMY;

- YMETh UCMOJIb30BaTh NPU PELIEHUU 3a7ad U3Y4YeHHbIE (aKThl U
TEOpeMbl IJIAHUMETPUN; YMEHHE OLIEHUBATh pPa3Mepbl OOBEKTOB

OKPYXKAIOIIET0 MHpa

OK 06 IIposiBiaTh
pa)XTaHCKO-TTATPUOTHIECKYIO

OCO3HaHHE  OOYYaIOIIUMHUCS  POCCHHCKOM

rpak1aHCKOW UJIEHTUYHOCTH;

- YMCThL OIICPpUPOBATH MOHATUAMU: IPAMOYI'OJIbHas CUCTCMa
KOOpAWHAT, KOOPpAUWHATBI TOYKH, BEKTOP, KOOPAHUHATEI BEKTOPA,




[MO3UIINIO, IEMOHCTPUPOBATH
0CO3HAHHOC ITOBCACHHC Ha
OCHOBE TPAIUIIMOHHBIX
00I1[eYETIOBEYECKUX
[ICHHOCTEH, B TOM YHCJIIE C
Yy4€TOM rapMOHU3ALUU
MEKHAIIMOHAIBHBIX U
MEXPEJIIUTHO3HBIX OTHOIICHUH,
[IPUMEHSATH CTAHIAPThI
QHTUKOPPYIIIUOHHOTO
[TOBEJICHUS

LIEJICHAIIPaBIICHHOE  Pa3BUTUE  BHYTPEHHEH

JlyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEM HapoaoB Poccuiickon

TTO3HUIINH JINYHOCTH Ha OCHOBC

Denepalyivi, HUCTOPUYECKHUX
KYIbTYPHBIX Tpaauiuii, (OpMHUPOBAHHE CHCTEMBI

n HallMOHAJIbHO-

3HAYMMBIX  L[CHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHUPOBO33pPEHU,
[IPaBOCO3HAHUS, JKOJIOTUYECKON KYJIbTYPHI,

CIIOCOOHOCTH CTaBUTH LIEH U CTPOUTH JKU3HCHHBIC
[LIaHEL,

B 4acTu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HAaHME CBOUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;
MPUHATHE  TPAJULMOHHBIX

O6I.H€“I€J'IOB€LICCKI/IX TYMaHHUCTUYCCKUX

HanmMOHAJIbHBIX,
H
JICMOKPATUUICCKUX HGHHOCTeﬁ;

T'OTOBHOCTH MIPOTHUBOCTOATH HnaCO0JIOruu

DKCTpEMHU3MA, HaIlMOHAIN3MA, KceHooouu,
JAUCKPUMHUHAIIUKA 110 COLUAJIbHBIM, PCIUTHO3HBIM,
[PACOBBIM, HAIIMOHAIBHBIM TPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO AESTENbHOCTH B
MHTEpecax Ipa)JIaHCKOro O0IIeCcTBa, Y4acTBOBAThH B
caMOympaBIeHUN B o011eo0pa3oBaTeIbHOM
OpraHHU3aINH U JETCKO-IOHOIIECKUX OpraHU3aIlsiX;
- yYMEHHE B3aUMOJICMCTBOBATh C COIMAJIBHBIMH
MHCTUTYTaMU B COOTBETCTBUHU C UX (QYHKIUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTb K TYMaHHTapHOM U BOJOHTEPCKOU

ICATCIIBHOCTH,

CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEICHNAE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIBIO N3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEHHBI OTPE3Ka,
[PACCTOSIHUE MEXY IBYMS TOUKAMU;

-yMETb BBIOMPATh MOAXOIAIIMNA N3yUEHHBIH METO JUIsl peLLeHMSI
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (GakThl U
MaTeMaTHYECKUE MOJIEIH B IPUPOHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE IIPUBOJUTD IIPUMEPBI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATh ITOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4yailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSITHOCTb C  HCHOJNb30BaHUEM  TIpadUuecKux
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXXEHHUS BEPOSITHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMyJIbl TpPU PpELIEHUH 33724,

METO/IOB;

OILICHUBATb BCPOATHOCTH PCAIbHBIX CO6I>ITI/II\/JI; 3HaAaKOMCTBO CO

CHy‘I&ﬁHBIMH BCJIMUYNHAMMU, YMCHUC

OOJIBIIINX

IIPUBOJAUTL  IIPUMEPHI

MMPOABJICHUA  3aKOHa quceil B IPUPOJHBIX U

0OIIIECTBEHHBIX SABJICHUAX




[IaTPUOTHYECKOIO BOCIIUTAHUSA:

- chopMHpPOBAHHOCTH POCCUHCKON TpaskIaHCKOM|
WUEHTUYHOCTH, NATPUOTU3MA, YBAXKEHHUS K CBOEMY)
Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHon,
FOpJIOCTH 3a CBOM Kpai, cBOI0 PojiMHy, CBOH S3bIK U
KYJIbTYpPY, MPOILLIOE u HAaCTOsLIEE,
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IICHHOCTHOE OTHOLIEHHWE K TIOCYdapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY U  HPHUPOAHOMY)
HAcJleIUI0, MaMITHUKaM, TpaJulUsM HapoJO0B
Poccun, noctrkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- ujeliHas yOexXJIeHHOCTb, TOTOBHOCTh K CITY)KEHUIO
n 3ammre OtedecTBa, OTBETCTBEHHOCTH 3a €0
Ccyns0y;

OCBOEHHBIE  OOY4YalOIIMMHUCA  MEXKIIPEIMETHBIE
MOHSATHS ¥ YHUBEpPCAIbHBIE Yy4ueOHBIE JCHCTBUSA

(perysisiTUBHBIE, ITI0O3HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);
- CHOCOOHOCTh ux HCIIOJIb30BaHUs B

[I03HABATECJIBHOW M COLMAJIBHOM  IIPAKTHUKE,
FOTOBHOCTb K CAMOCTOSITEIIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIIEHUIO yueOHO JIeATEIbHOCTH,
OpraHu3an  y4eOHOro  COTpYAHHYECTBA  C
MegarornyecCKuMu pabOTHUKAMHU M CBEPCTHUKAMH, K|
Yy4acTUI0O B IOCTPOCHMM  HMHIUBUAYaIbHON
00pa30BaTeNbHON TPACKTOPHH;

- OBJIaZICHNE HABbIKAMH y4eOHO-
MICCIIEA0BATENIBCKOM, IPOEKTHON U COLIMAIBHON




JICATCIIBHOCTH

OK 07 CozeiicTBOBaThL
COXPAHEHHUIO OKPYXKaroIIeH
Cpelibl, pecypcocOepekeHHIO,
[IPUMEHSTH 3HaHUS 00
M3MCHCHHUU KITUMaTa,
[IPUHITUITBI OEPEHKITNBOTO
Mpon3BOICTBA, 3 (HEKTUBHO
eliCTBOBATh B YPE3BbIYANHBIX
CUTYaIUsIX

- HE MpPUHUMATh JIEHCTBUS, NPUHOCSIINE BpE
OKpY>Karolleu cpere;

yMETh  MPOTHO3UPOBATH
PKOJIOTMYECKHUE MOCIEACTBUS

HeOJIaronpUsITHbIE
IpePUHUMAEMBbIX
NIEHCTBUMN, IPEAOTBPAILATD UX;

- PACIIMPUTH ONIBIT JAEATEIBHOCTH IKOJOTHYECKOH
HaIIPaBJICHHOCTH;

pa3pabarbiBaTh IUIaH pELIEHUS MPOOIEMBI
YU4ETOM aHajau3a HUMEIOLUXCSd MaTEepPUAIBHBIX U

C

HEeMaTepUaIbHBIX PECYPCOB;
OCYLIECTBIISATh  LI€JICHAIPABICHHBIN

ITOUCK]

[epeHoca CpeICcTB W CHOCOOOB  JICHCTBUSL B

Mpo¢eCCUOHANBHYIO CPENY;

- YMCTb NECPCHOCUTL 3HAHUA B ITO3HABATCIIBHYIO U
IIPAKTUYCCKYIO oOnactu KHU3HECACATCIIbHOCTH,

- TpeljiaraTh HOBbIE MPOEKTHI, OLIEHUBATH HJEU C
[MO3UIIUU HOBH3HBI, OPUTHHAILHOCTH, TPAKTHUECKOMH
3HAYUMOCTH;

AaBaTb OHLCHKY HOBBIM CUTyalUsIM, BHOCHTD|

KOPPEKTHBBI B JCATCIIBHOCTD, OLICHHBATh

COOTBCTCTBHEC PE3YJIBTATOB LCIAM

yMETb OIEpUpOBaTh MNOHATUSIMU: (GYHKIHS, HENpepblBHAS
(byHKIHS, nepBooOpaszHas,  OIpeaeIeHHBIN
WHTErpall; yMETh

IIpOU3BOJHAA,

HaxOJIWUTb IPOU3BOJHBIE  AJIEMEHTAPHBIX
(yHKIMHA, MCIIONB3YSl CIPAaBOYHBIC MAaTepHajbl; WCCIEAOBATH B
NPOCTEHIINX Chy4asXx (YHKIMM HAa MOHOTOHHOCTH, HAXOJHWTH
HanOONbIINE W HAMMEHBIIME 3HAueHUs (YHKIMA; CTPOUTH

l"pa(bI/IKI/I MHOI'O4JICHOB C HUCIIOJIB30BaHUCM alraparaj

MAaTCMATUYCCKOI0 aHajin3a, M[IPUMCHATHL IPOU3BOAHYIO IIpU
[PCHICHU U 3aJa4 peuIaThb
OPUCHTHPOBAHHBIC 3a/lda4Yd Ha HauOOJbIINEe W HAHNMCHBIINE

Ha  JBIJKEHHUE; HPaKTUKO-
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMCTb OICPUPOBATH IMOHATHUAMU: IABWIKCHUEC B IMPOCTPAHCTBC,
0o100HbIE (PUTYpBI B MPOCTPAHCTBE; HCIOIb30BaTh OTHOLICHHE
rionaed MoBepXHOCTE U 00BEMOB MOAOOHBIX (UTYp MpH
[pEIIeHNH 3a]1a4;

- YMETb BBIYUCIATH N€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOI,
M10111a/1b, 00BEM, TUIOIIAb TOBEPXHOCTH ), UCIIONb3Ys U3YUEHHBIE

(hOpMYyIIBI 1 METOIbI




2. CTpyKTYypa U coaepxaHue 001meodpa3oBaTeIbHOM IUCHIUILIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0OHO# padoThl

Bun yueoHoii pa6oTbl Oovem ¢
yacax*

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 340

B T.4.

OcHOBHOE coep:KaHue 278

BT. 4..

TEOPETHUYECKOE 00ydeHHE 220

NPAKTHYECKUE 3aHATUSA 58

IIpodeccuoHaIbLHO-OPUEHTUPOBAHHOE COAECP/KAHME (CoaepiKkaHue 56

NPHUKJIATHOTO MOIYJIs1)

BT. 4.
TEOpEeTUYECKOe 00ydeHUE 4
MPaAKTUYECKUE 3aHATHUS 52

MuauBuayaJbHbIi MPOEKT (0a/em)™™

IIpome:xkyTouHasi aTTecTanus (IK3aMeH) 6
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1.1. TemaTu4ecKHuii VIAaH U co/iepKaHKMe 001e00pa30BaTEJbHOI0 NMpeAMeTa

HaumeHoBaHue pa3iesioB Conep:kanue y4eOHOro Marepuasia (0OCHOBHOe U MPogecCHOHAIbHO- Oo0bem dopmMupyemblie
U TeM OPHEHTHPOBAHHOE), IPAKTHYECKHUE 3aHATHS, NPUKJIAJTHOH MOIY1b 4acos KOMIIeTeHIIUH
1 2 3 4
OcHoBHoOe coepKkaHue
Pa3nen 1. [TloBTOpeHune Kypca MaTeMaTUKU OCHOBHOM IIKOJIBI 14
Tema 1.1 Coneprkanue ydeOHOro Marepuania
Llens u 3agaun MarematH- | ba3oBble 3HAHUS U YMEHUsI [0 MaTeMaTHKE B MPO(ECCHOHAIBLHON U B MOBCEIHEB-
KM IIPU OCBOCHMH CIIELM- | HOM JAESITEIbHOCTH.
ATBHOCTH 2
Tema 1.2 Coneprkanue y4eOHOro Marepuasia
Uucna wu  BblYMCIIEHHUS. | JIeicTBUS HAJl MOJIOKUTEILHBIMU M OTPUIIATEIbHBIMU YUCIIaMH, OOBIKHOBEHHBIMH U
Belpaxkenuss u npeo0Opaso- | necATHYHBIMU APOOSIMHU.
BaHUs JeiicTBus co cTeneHsMu, GOpMYIIbl COKPAIIEHHOTO YMHOXKEHHUSI.
IIpakTH4yeckoe 3aHsATHE
1. Yucna u Beruncnenus. BolpakeHus u npeodpazoBaHus 2 OK-01, OK-02,
Tema 1.3. IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJAEP/KaHHe (COAepPKAHUE NMPHUKJIAAHO- OK-03, OK-04,
I'eomeTpust Ha IIIOCKOCTH | TO MOJYJIsI) OK-05, OK-06,
Bunst miockux GUryp U ux miaomaib. OK-07
[TpakTHKO-OpHEHTHPOBAHHBIE 3a/1a4H B Kypce F€OMETPHUH Ha MIIOCKOCTU K 1.6.
IIpakTH4yeckoe 3aHsATHE
2. 'eomeTpust Ha MIIOCKOCTH 2
Tema 1.4 Cogepxanue yueOHOro MaTepuana
ITpouenTHbie BeruucieHus | [IpocThie MPOLEHTHI, pa3HbIe ClIOCOOB! MX BhIYMCICHHS. CII0KHBIE TIPOLIEHTHI
IIpakTH4yeckoe 3aHsATHE
3. TIporneHTHBIC BEIYHACICHUS 2

Tema 1.5
VYpaBHEHHUs U HEPABEHCTBA

Conepxanue yq4eOHOro MaTepHaia

Jlunelinble, KBaJlpaTHbIE, TPOOHO-TMHEWHBIE YPAaBHEHUSI U HEPABEHCTBA

IIpakTH4yeckoe 3aHsATHE
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4. YpaBHEHUS U HEPABEHCTBA

Tema 1.6
CucrteMbl ypaBHEHUU WU

Coneprkanue yaeOHOro Marepuaia

CnocoObI penieHusl CUCTEM JIMHEWHBIX ypaBHeHHH. [loHaTus: matpuma 2x2 u 3x3,

HEPABEHCTB onpeaenuTens mMatpuibl. Meron ["aycca. CucteMbl HeIMHEHHBIX ypaBHeHUN. Cu- 2
CTEMbl HEPABEHCTB
Tema 1.7 Coneprkanue ydeOHOro MaTepuaia
BxonHoit KOHTpOJIb Brruncnenus u npeodpazoBaHusi. Y paBHEHUs U HepaBeHCTBa. ['eomeTpus Ha 1uioc-
KOCTHU 2
KonTponbnas pabota
Paznen 2 IIpsiMble M IIOCKOCTH B IPOCTPAHCTBE 12
Tema 2.1. Coneprxkanue y4eOHOro Marepuasia
OcnoBuble monsaTusa cre- | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MPSIMasi, TUIOCKOCTb, IPO-
peomerpun.  Pacnosoxe- | ctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, napauieabHbIe 2
HHE IPAMBIX ¥ IUIOCKOCTEN | M CKpEUIMBAIOLIMECs NpsiMbie. [IpU3HaK M CBOMCTBO CKPEUIMBAIOIIUXCS MPSIMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
Tewma 2.2. Coneprkanue y4eOHOro Marepuasia
[MapamnensHOCTh NMPAMBIX, | [TapamtenbHbie npsiMasi U I0ckocTh. Onpenenenue. [Ipusnak. CoiicTa (¢ JT0Ka-
OpssMOM M IUIOCKOCTH, | 3arenbcTBOM). [lapamnenshbie miockoctu. Onpenenenue. [lpusnak. CBoiicTBa (c OK-01. OK-03
IJI0CKOCTEN JoKa3zarenbcTBOM). Terpasap u ero snementsl. [lapannenenunen u ero 3JeMeHTHI. OK-0 4' OK-O7,
CBolicTBa MPOTUBOMOJIOKHBIX TpaHell U auaroHanei mapamnenenunena. [loctpoe- 2 HK’ 16
HUe ceueHui. Pemenue 3anay.
IIpakTHyeckoe 3ansATHE
5. TlapannenbHOCTh NPSAMBIX, IPSIMOM U IJIOCKOCTH, TTIOCKOCTEN 2
Tema 2.3. Ilepnienauky- Coneprxanue yueOHOro MaTepuaa
JSPHOCTH MPSAMBIX, TIPsI- [lepnienaukynsapueie Tpsmble. [lapamiensHbie TpsMble, MEPICHIUKYISIPHBIE K
MOM M IIJIOCKOCTH, IIOCKO- | TIOCKOCTH. [Ipu3HaK MepHeHAUKYISIPHOCTH MPSMOM M TUIOCKOCTH. JlokazaTenb-
cTen ctBo. Ilepnenaukynsap u HakioHHas. [lepmeHmukynspHbie maockoctu. [Ipu3Hak
NEPIEHIUKYJIIPHOCTHU IIIOCKOCTEN. JloKa3aTenbeTBO.
PaccrostHus B mpocTpaHCcTBE 2

Tema 2.4.

CogepxaHue yaeOHOT0 MaTepuana
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Teopema o Tpex neprneH-

Teopema o Tpex nepneHauKyapax. JJokazarenbcTBo. YTOI MEXKIY IPSIMOM M TJI0C-

TUKYISIpax KOCTBIO. YTO0IJI MEXKIY IIIOCKOCTSIMU 2
Tema 2.5. IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COep:KaHUue (ColdepKaHue NMPHKJIATHO-
[TapannenbHble, NEPIEH- | TO MOMYJIsA)
OUKYISpHBIC,  CKPEIIUBa- | AKCHOMBI cTepeoMeTpuu. [leprneHuKynapHOCTh NPSMOM U IIIOCKOCTH, Hapaieib-
IOIIHECS PSMbIE HOCTb JIBYX INPSMBIX, HEPIEHANKYJISAPHBIX INIOCKOCTH, MEPIEHIUKYISIPHOCTD IJI0C-

KOCTE!

IIpakTHyeckoe 3ansATHE

6. [TapannenbHble, NEPHEHIUKYISIPHBIE, CKPEIIMBAIOIINECS MIPSIMbIE 2

Pa3nen 3. KoopauHaTsl 1 BEKTOPBI 10
Tewma 3.1 Coneprkanne y4eOHOro Matepuania
JlekapTOBbI KOOpAMHATHI B | JlekapTOBBI KOOpIWHATHI B TpocTpaHcTBe. [Ipocreiinme 3amaun B KOOpAMHATAX.
npocTpancTse. Paccrosaue | PaccrosiHue Mexy AByMsl TOYKaMH, KOOPIMHATHI CEPEIMHBI OTpe3Ka 2
MEXAYy JBYMS TOYKaMHU.
Koopaunats! cepennssl
OTpe3Ka
Tema 3.2 Copepxanue yueOHOTO MaTepuana
Bekropsl B ipoctpancTBe. | BekTopbl B mpocTpancTBe. CIIOXKEHUE U BHIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTO-
VYron Mexay BEKTOpamMH. | pa Ha uucio. KommianapHsie BeKTOpbl. CKaNsIpHOE MPOM3BEICHNUE BEKTOPOB. Pa3- OK-02, OK-03,
CxanspHoe NMPOM3BEACHHUE | JIOKEHHE BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaMm. KOoOpauHATHI BEKTOPA, OK-04, OK-07
BEKTOPOB CKaJISIpHOE MPOU3BEACHUE BEKTOPOB B KOOPJMHATAX, YTOJI MEXKIY BEKTOPAMHU, YIOJ 4 [K 1.6.

MEXY IPAMOH U IJIOCKOCTBIO, YTOJ MEXAY INIOCKOCTSMH. Y paBHEHHE MIJIOCKOCTH.

['eomeTpryeckuii CMbICI OIpeaenuTeNns 2X2

IIpakTHyeckoe 3ansATHE

7. CxalsipHO€ NPOU3BEJICHHE BEKTOPOB 2

Tema 3.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepP:KaHUe (CoAepkaHue MPUKJIATIHO-
[IpakTuxo- ro MOJYJIs1)

OPHUCHTHPOBAHHBIC 3aaa4u
Ha KOOpﬂHHaTHOﬁ IIJIOCKO-
CTH

Koopaunatnasi iockocTh. Berduciienne paccTossHUM U TIJIOMIAeH Ha TUIOCKOCTH.
KonuyecTBeHHbIE pacyeThl

IIpakTH4yeckoe 3aHsATHE
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8. IlpakTuKO-OpHUEHTHUPOBAHHBIC 33]]a491 HA KOOPIUHATHOM TIIOCKOCTH 2
Pa3nen 4. OcHoBbI TpUTOHOMETpHH. TpUroHOMeTpHYECKHE (PYHKITUH 26
Tema 4.1 Coneprkanue ydeOHOro MaTepuaia
Tpuronomerpuyeckue Paguannas mepa yria. IIoBopoT Touku BOKpYr Haudaja koopauHar. OmpezneneHue
(YHKIMM TIPOU3BOJNBHOIO | CHHYyCa, KOCHHYCA, TAHICHCA M KOTAHICHCA. 3HAKH CHHYCA, KOCHHYCA, TaHTCHCA U 4
yria, yncia. Paguannas M | KOTaHreHca MO YeTBEPTSIM. 3aBUCHMOCTDh MEX]y CHHYCOM, KOCHHYCOM, TAaHT€HCOM
rpajycHas Mepa yria ¥ KOTaHT€HCOM OJIHOTO M TOTO e yTJia
Tema 4.2 Coneprkanue ydeOHOro MaTepuasia
OcHOBHBIE  TpPHUTOHOMET- | TpuroHomerprueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YIJIOB O
pUYECKHE TOXIECTBA. u - 0. DopMyIIbl IPUBEICHUS
@®opMmyIibl IPUBEICHUS IIpakTnyeckoe 3aHsATHE
9. OcHOBHBIE TPUTOHOMETPUYECKHUE TOXKAeCTBA. DOpMYIIbI MpUBEACHUS 2
Tema 4.3 Copepxanue yueOHOro MaTepuana
Cunyc, xocunyc, TanreHc | Cymma u pasHOCTh cuHycoB. CymMMa W Pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC OK-01, OK-02,
CYMMBI M Pa3HOCTH JBYX | nBoiiHOro yria. @opmyisl ojJoBUHHOTO yria. [IpeoOpa3zoBaHusi CyMMbI TPUTOHO- OK-03, OK-04,
YTJ10B METpUYEeCKUX (YHKIMA B MPOU3BEJCHUE W MPOU3BEICHUS B CymMMy. Bwipaxenue 2 OK-05, OK-06,
CuHYyC U KOCHHYC JABOMHO- | TPUTOHOMETPHYECKUX (PYHKIIHIA Yepe3 TAHTEHC TIOJIOBUHHOTO aprymenTa. [Ipeobpa- OK-07
ro yria. ®@opmyibl IOJIO- | 30BaHUS MPOCTEHININX TPUTOHOMETPHUYECKUX BBIPAKECHUI IIK 1.6.
BUHHOTO yTJia
Tema 4.4 Coneprxanue yueOHOro MaTepuaa
QyHkuy, HX CBOMCTBA. | OONMAcTh ONMpENCTICHUS U MHOXKECTBO 3HaueHHU (yHKIMHA. YETHOCTh, HEYETHOCTD,
Cnoco06sl 3amanus  QyHK- | mepuoaudHOCTh (pyHKIMH. CrocoOb! 3aganus GyHKIni
Ui IpakTu4ecKoe 3aHsITHE
10. ®yukmun, ux cBoictBa. CriocoObl 3a1anus GyHKINN 2
Tema 4.5 Coneprkanne y4eOHOTO MaTepuasia
Tpuronomerpuyeckue OO6nacTp onpefeneHuss ¥ MHOXECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (YHKLUH.
(GyHKLIUY, UX CBOUCTBA U | YETHOCTH, HEYETHOCTD, IEPHOJAUYHOCTH TPUrOHOMeTpUUueckux (yHkimid. CBoiicTBa 2

rpaduxu

U rpaduky QyHKIUI Y = COS X, Y =Sin X, y =g X, Yy = ctg X.

Tema 4.6

[IpeoOpasoBanue rpadu-

Coneprkanne y4eOHOTO MaTepuaia

Cxarue 1 pacTspkeHue rpaukoB TPUTOHOMETPHUYECKUX (DYHKIIUH.
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KOB TPHUTOHOMETPHUYECKUX
byHKIMHA

[TpeoOpa3zoBanue rpauKOB TPUTOHOMETPHUECKUX (PYHKIUI

IIpakTn4yeckoe 3ansitue

11. TIpeoOpazoBanue rpauKOB TPUTOHOMETPUUYECKUX (YHKIIHHA

Tema 4.7 IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJep:KaHHe (CoAepKaAHUE MPHUKJIATHO-
Onwucanue IIPOM3BOJI- | IO MOIYJIsA)
CTBEHHBIX IIPOLIECCOB ¢ | Mcmonp30BaHuEe CBOMCTB TPUTOHOMETPHYECKHX (YHKIUH B MPO(eCcCHOHAIBHBIX
MTOMOIIIBIO rpaduKoB | 3ama4ax
Gynxui IIpakTuyeckoe 3aHsATHE

12. Ucnonk3oBanue CBOMCTB TPUTOHOMETPUYECKUX byHKIUH B

npoeCCHOHATIBLHBIX 3ajauax

Tema 4.8 Coneprxkanue y4eOHOro Marepuasia

OOpaTHbIe TPUTOHOMETPHU-
YecKue PyHKIHH

OO6patHbie TpuronomeTpuyeckue pynkuuu. Mx cBoiicta u rpapuku

Tema 4.9 Tpuronomerpu-
YeCKUE YpaBHEHUs U Hepa-

Cogepxanue yueOHOro MaTepuana

VYpaBHeHue cos X = a. YpaBHEeHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemre-

BEHCTBA HUE TPUTOHOMETPHYECKHX YPABHEHWH OCHOBHBIX THIIOB: MPOCTEHIINE TPHUTOHO-
METpPUYECKHE YPaBHEHUsI, CBOSIINECS K KBaIpaTHBIM, pElIaeMbIe Pa3JIOKEHUEM Ha
MHOXHTEJH, OTHOPOJIHBIE.
[Tpocreiinme TPUrOHOMETPUUECKUE HEPABEHCTBA
IIpakTH4yeckoe 3aHsATHE
13. TpuronomeTpuveckre ypaBHEHUSI OCHOBHBIX THIIOB.
Tema 4.10 Copneprxanue yueOHOro MaTepuaa

CucreMbl TPUTOHOMETPH-
YECKHUX YPaBHEHUH

CucTeMbl POCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHHH

Pasznea 5. Komiuiekcubie un

cjaa

Tema 5.1
Komiuiekcusle yncia

CogepxaHue yaeOHOro MaTepuana

[Tonsitue xKommiekcHoro yucia. ConpsikeHHblE KOMIUIEKCHBIE YHCIa, MOJIYJIb U ap-
TYMEHT KOMILJIEKCHOro uncia. dopma 3amucu KOMIUIEKCHOTO 4Hciia (reoMeTpuye-
CKasi, TPUrOHOMEeTpHUecKasi, anreOpanyeckas). ApupmeTuyeckre ASUCTBUS C KOM-
MJIEKCHBIMU YHCIIAMU

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Tema 5.2
[Ipumenenue
HBIX YHCET

KOMILJICKC-

Cogepxanne yaeOHOTo MaTepuana

Brmmonuenue pacycToB C NIOMOIIBIO KOMIIJICKCHBIX YHCCIL. HpI/IMepBI HCIIOJIB30Ba-
HUSI KOMIIJIEKCHBIX YHUCEI

HpaKaneCRoe 3aHATHE

14. TIlpumeHeHNE KOMIUIEKCHBIX YUCE 2

Pa3nen 6. [IpousBoaHas GpyHKOMH, ee IPUMEHEeHHE 24
Tema 6.1 Coneprkanue ydeOHOro MaTepuaia
ITonsaTne HPOI/BBO)IHOP"I. Onpez[eneHHe YHCJIIOBOM IIOCJIENOBATENLHOCTH U CIIOCOOBI ee 3amaHus. CBoiicTBa
@opmynbl M [PaBUIIA | YUCIOBBIX IOCIen0OBaTebHOCTEH. OmpeaeseHue mnpezaeia MoCieA0BaTeIbHOCTH.
aubepeHIpOBaHUs Breruncnenue npenenoB mocnenoBarensHocteid. [Ipenen GyHKIMKM HA OGECKOHEUHO- 2

ctu. [Ipenen ¢pyukuuu B Touke. [Ipupamenue aprymenta. [Ipupamenne GpyHkuuu.

3anaun, TPUBOJAIINE K MOHATHIO Mpou3BoAHON. OnpeaeneHue Npou3BOAHON. AJl-

TOPUTM OTBICKaHUS TPOU3BOTHOM
Tema 6.2 Copepxanue yueOHOro MaTepuana
[IpousBoaHbIe cymMmel, | @opmynsl nuddepennuposanus. [pasuna nuddepenunpoBanus
pPasHOCTH  IPOU3BE/EHHUS, | [IpaKkTHYECKOE 3aHsATHE OK-01, OK-02,
YacTHOTO 15. BoIumciienne mpou3BOIHON 2 OK-03, OK-04,
Tema 6.3 Copepxanue yueOHOro MaTepuana OK-05, OK-06,
IIpousBoaneie  TpUroHO- | OmpenerieHue CiIoXHOW QyHKIHH. [IpON3BOIHAS TPUTOHOMETPUICCKHX (DYHKITUH. OK-07
MmeTrpuueckux  (ynkuuit. | [IpousBoaHas cinoxHOW QyHKIUU K 1.6.
IlpousBonnas  CclHOXKHOHU | [IpakTHYECKOE 3aHITHE
Gynkun 16. BeruncneHue mpou3BOTHOM CIIOKHOW (DYHKITUU 2
Tewma 6.4 Coneprkanue y4eOHOTo MaTepuasia
TonsaTHe O HEMPEPBIBHO- | [Jonstie HenpepblBHON GyHKIMK. CBOACTBA HEMPEPBIBHON (PYHKIMK. CBS3b MEX-
cti Qynkuuu. Meton uH- Jly HEeTIpephIBHOCTHIO U A depeHInpyeMocTbio PyHKIIMHM B TOUYKE. AJITOPUTM pe- 2
TCpBAIOB IIICHUST HEPABCHCTB METOJIOM HHTEPBAJIOB
Tewma 6.5 Coneprkanne y4eOHOTO MaTepuaia

I'eomeTpuueckuit u puzu-
YECKHU CMBICII IPOU3BOJI-

['eomeTpryeckuii cMbICI MPOU3BOJHONW (YHKIMM — YIJIOBOM KO3 duUIIMEeHT Kaca-
TeJIbHOM K rpaduky QyHKIMM B TOUKE. YpaBHEHUE KacaTeNbHOU K rpaduky ¢yHk-
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HOH

UK. AJITOPUTM COCTaBIICHHSI ypaBHEHUS KacaTeabHOU K Tpaduky GyHkmn y=f(x)

Tema 6.6

@U3NYECKUN CMBICI TIPO-
W3BOJHOW B TPOdeccHo-
HaJbHBIX 3a7a4ax

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAep:KaHHue (ColdepKaHue MPHUKJIATHO-
0 MOJYJIAA)

®dusnueckuii (MEXaHUIECKHIA) CMBICI IPOU3BOIHOM — MTHOBEHHAS! CKOPOCTh B MO-
MeHT Bpemenu t: v = S’ (1)

IIpakTn4yeckoe 3ansiTue

17. ®uznyeckuit CMbICI TPOU3BOJHON B MPOheCCHOHATBHBIX 3a/1a4ax

Tema 6.7
MOHOTOHHOCTh (DYHKITHH.
Touku skcTpeMyma

Copepxanue yueOHOro MaTepuana

Bospacranne u yObiBaHWe (QYHKIMH, COOTBETCTBHE BO3pPACTAHHS M YOBIBAHHS
(GyHKIMHM 3HaKy Ipou3BOJHOW. [loHSATHE MPOU3BOAHOI BBHICIIErO MOPSAIKA, COOT-
BETCTBHUE 3HAKa BTOPOW MPOM3BOJHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OT-
pe3ke. 3a7auu Ha MaKCUMyM M1 MUHUMYM. [ToHATHE acUMIITOTHI, CIIOCOOBI MX OIpe-
neneHus. AIropuT™M UcciieloBaHusl (YHKLIHMU U MTOCTPOEHHs ee rpaduka ¢ MoMo-
1IbI0 MPOU3BOAHON. [IpoOHO-IMHEeNHHAs PYHKIMS

IIpakTH4yeckoe 3aHsATHE

18. MoHOTOHHOCTH PYHKIIMHU. TOUYKH SKCTpEeMyMa

Tema 6.8
HccnenoBanune GpyHKIMA 1
MOCTpOEHHE TpauKOB

Coneprkanue ydeOHOTo MaTepuania

Uccnenoanue GpyHKINN HA MOHOTOHHOCTb U MIOCTPOEHHE I'ParKOB.

HpaKTI/I'{eCKOC 3aHATHE

19. HUccnenoBanne GyHKINN B TOCTPOSHHE TPAPUKOB

Tema 6.9 HaubGonpimee u

Coneprkanue ydeOHOTo MaTepuania

HauMCHBIIICE 3Ha4YeHUs | Haxo)xaeHne HauOoNbIIero 1 HauMEeHbIero 3HadeHui (pyHKIMiA, mocTpoeHue rpa-
byHKIIN (MKOB MHOTOWJIEHOB C MCIIOJIB30BAHUEM armapara MaTeEMaTHIECKOTO aHATN3a
Tema 6.10 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJAepKaHHe (CoAepKaHUe NMPHKJIAJAHO-

Haxoxnenune  ontumanb-
HOrO0 pe3yibTaTa C IOMO-
b0  IPOM3BOJHOW B
MPAaKTUYECKUX 3a7a4ax

ro MOIY.JIs1)

Haumensiiee u HauOosnpliee 3HaueHUE PYHKIIUU

HpaKTH‘IeCKOC 3aHATHE

20. HammeHsbIiee 1 HauOoutpIee 3HaueHue (PyHKITHH
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Pa3znes 7. MHOrorpaHHMKHM U TeJIa BPallleHUs

40

Tema 7.1
Bepuunel, pedpa, rpanu

Coneprkanue yaeOHOro Marepuaia

[TonsitTue mMHororpanHuka. Ero sneMeHThl: BepliuHbl, pedpa, rpaHu. JuaroHansb.

MHOTOTpaHHUKA CeueHue. Bolltykiible 1 HEBBIITYKJIBIE MHOTOIPaHHUKHU
2
Tema 7.2 Coneprkanue ydeOHOro MaTepuaia
ITpusma, ee cocraBusio- | [Tousitue npusMmbl. Ee ocHoBaHust M O0KOBbIe TpaHd. Beicota mpusmel. [Ipsimas u
mue, ceyenue. IIpsmas W | maknonnas npusma. [IpaBunbHas npusma. Ee ceuenue
IIpaBWJIbHAS IPU3MBI 2
Tema 7.3 Cogepxanue yueOHOT0 MaTepuana
[Tapamtenenunen, Ky0. | [Tapanienenumes, CBONCTBA MPSIMOYTOJILHOTO mapauienenunena, Kyo. CedeHue
Ceuenue ky0a, mapauie- Ky0a, mapasuienenumnena
nenumena Kom06uHupoBaHHoOE 3aHsATHE 2
Tema 7.4 Cogepxanue yueOHOro MaTepuana
IMupamuna, ee cocraBis- | [Tupamuaa u ee snementhl. CeueHre nmupamubl. [IpaBuibHas nupamuga. Y CeUeH-
romue, ceuenue. IlpaBuie- | Has nupamuga
Has nupamMuja. Y cedeHHas 2
nupamua
Tema 7.5 Coneprkanne y4eOHOTo MaTepuaia
bokoBas u mnonHas 10- | [Tnomiaas OOKOBOM M MOJHON MOBEPXHOCTH MPU3MBI, TUPAMHE/TBI
BEPXHOCTh IIPU3MBI, ITHPa- | [IpakTHYecKkoe 3aHsTHE
MUBI 21. Beruuciienne IUIOMATM  OOKOBOW ¥ TIOJIHOM TMOBEPXHOCTH TPHU3MBL,
MU PAMHU/IBI
Tema 7.6 Coneprxanue yueOHOro MaTepuaa
Cummerpus B KyOe, ma- | CHMMETpPHsI OTHOCHUTEIIBHO TOUKH, MPSMOIA, mtockocTd. CHMMeTpHs B KyOe, ma-
payieNienumnesne, Npu3Me, | pajuleJenunene, npusMe, Tupamue 2
nupamuie
Tema 7.7 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJepPKaHHe (CoAepKaHUue NMPHUKJIAJAHO-

IIpumepsl cumMMeTpuii B

r0 MOJYJIf1)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
1K 1.6.
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npodeccun

CuMmeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKaneCRoe 3aHATHE

22. CuMMeTpus B IPUPOJIC, APXUTEKTYPE, TEXHHUKE, B OBITY

Tema 7.8
IIpaBuibHBIE MHOTOIpaH-
HHUKH, UX CBOICTBa

Coneprkanue yaeOHOro Marepuasia

ITousrue MMpaBUJIbHOI'O MHOI'OI'paHHHUKA. CpolicTBa IMpaBUJIbHBIX MHOT'OI'PAHHHUKOB

IIpakTn4yeckoe 3ansiTue

23. IlpaBuibHbIE MHOTOTPAaHHHUKH, UX CBOWCTBA

Tema 7.9
LunuHap, ero cocTaBis-
romue. Ceuenre MuiIMHapa

Copepxanue yueOHOro MaTepuana

Hunmuuap u ero snementsl. Ceuenre mumHapa (mapajielbHOe OCHOBAHHUIO U OCH).
Pa3Beprka nununpa

IIpakTH4yeckoe 3aHsATHE
24. Cedenue MUIMHAPA

Tema 7.10
Konyc, ero cocraisito-
me. CeueHue KoHyca

IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJep;KaHHe (CoAepkaHue NMPHUKJIAJAHO-
ro MOJYJIAA)

Konyc u ero snementsl. CedyeHue KoHyca (IapajuiebHOE OCHOBAHUIO M MPOXO/Is-
11ee yepe3 BepIlrHY), KOHUUecKHe cedeHus. Pa3BepTka koHyca

HpaKTI/I'{eCKOC 3aHATHE

25. Konyc, ero cocrapmustomue. CeueHre KoHyca

Tema 7.11
VYceuennslil konyc. Ceue-
HUE YCEUSCHHOTO KOHYyCa

Cogepxanue yueOHOro MaTepuana

VYceuennslit konyc. Ero o6pasytommas u Beicota. CedeHne yceueHHOro KOHyca

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.12
ap u cdepa, ux ceueHus

Coneprkanne y4eOHOTo MaTepuasia

Iap u cdepa. Bzaumuoe pacnonoxenue cheps! 1 miockoctu. Ceyenue mapa, che-
pBI

Tema 7.13

ITousatue 06 o0BeMe Tenda.
OrHolleHe 00BEMOB I10-
IIOOHBIX TEJI

Conepxanue yaeOHOro MaTepHaia

[Tonsitue 06 o6beme Tena. O6beM Kyba U IPSIMOYTOJIBHOTO Mapajuieenunesa.
O6wem npusMbl ¥ mUIAMHApa. OTHOIIEHHE 00BEeMOB MOJOOHBIX Teld. ['eomerpuue-
CKHH CMBICT OTIpeIeUTENs 3-TO MOPsIKa

HpaKTH‘IeCKOC 3aHATHE
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26. OTHoLIEHNE 00BEMOB MOTOOHBIX TEJl

Tema 7.14
OObembl U mIoLaIM 10~
BEPXHOCTEM Tell

Coneprkanue yaeOHOro Marepuaia

O6wembl mupamu sl U KoHyca. O6beM mapa. [lnomanam noBepxHocTel Tei

IIpakTH4eckoe 3aHsiTHE 2
27. O0beMBI U TUIOIIAM TIOBEPXHOCTEH Tel
Tema 7.15 Coneprkanue ydeOHOro MaTepuaia
KomOunanuu Muororpan- | KoMOUWHAIMH F€OMETPHUYECKHX TEJI
HUKOB U T€JI BPALICHUS
IIpakTH4eckoe 3aHsiTHE 2
28. KoMOuHaIMyu reOMETPUISCKUX TEI
Tema 7.16 IIpodeccnoHaATbHO-OPHEHTHPOBAHHOE COAep:KaHUe (CoAepKaHMe NMPHUKJIAIHO-
'eomerpuueckiue KOMOH- | IO MOXYJIsI)
HallMM Ha MpaKTHKe Hcnonp3oBaHne KOMOMHALIMA MHOTOTPAHHUKOB W TEJN BpAllEHUS B IPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4ax
IIpakTH4yeckoe 3aHsITHE
29. 'eomeTprueckre KOMOMHAIIMM Ha MTPAKTHKE 2
Pazgen 8. IlepBooOpa3nas pyHKIMH, ee NPUMEHEHUe 12
Tema 8.1 Coneprkanue ydeOHOTo MaTepuaia
ITepBooOpasHas GyHkuMu. | 3amaya 0 BOCCTAHOBJICHHH 3aKOHA JBIIKEHHS MO M3BECTHOW CKopocTH. [loHsTHE
[TpaBuia HAXOXJCHUS | uHTEerpupoBaHus. O3HaAKOMJIEHHE C MOHATHEM HHTerpajga M IMepBoOoOpa3sHOM yis
epBOOOPA3HBIX dynxiun y=f(x). Penienue 3a1a4 Ha CBS3b MEPBOOOPA3HON U €€ MPOM3BOIHOM, BbI- OK-01, OK-02,
qucJIeHne nepBooOpasHoi it qaHHOM (yHkumu. Tabmuna dhopmyn Uid HaXoxKe- OK-03, OK-04,
HUs niepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCIEHUS IEPBOOOpA3HOI 2 OK-05, OK-06,
Tema 8.2 Coneprxanue yueOHOro MaTepuaa OK-07
ITnomans KpUBOIMHENHOM | 3amadyu, MPUBOJSIINE K IMOHATHIO OINPENCICHHOTO HMHTErpajia — O BBIYUCICHUU 11K 1.6.
tpaneuuu. @opmyna Hero- | mromany KpUBOJMHEHHON Tpameiuu, O NmepeMenieHur Touku. [loHstue ompene-
ToHa — Jleii0nunna JAEHHOrO MHTerpana. ['eomeTpudeckuil U (GU3NYECKUN CMBICT OMPEAETICHHOTO WH-
terpana. @opmyna Hetorona— Jleitbauna 4

Tema 8.3

CogepxaHue yaeOHOT0 MaTepuana
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Heonpenenenusi u ompe-
JIeJICHHBIN HHTETPaJIbl

IloHATHE HEOIPENEIEHHOT O UHTETpasa

Tema 8.4
[TonsiTie 00 ompeneieH-
HOM HWHTETrpaje Kak IIJI0-

Coneprkanue ydeOHOro Marepuania

FGOMeTpI/ILICCKI/Iﬁ CMBICII OIIPEACIICHHOI'O HHTErpaia

HpaKaneCRoe 3aHATHE

manu KpUBOJIMHEHHOU 30. 'eomeTpHryueckuii CMBICI OINPEIEICHHOI0 HHTerpala
Tpaneuuu
Tema 8.5 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAEpP:KaHUEe (CoAep:KaHUe NMPUKJIATHO-

OrnpesiesieHHBI  MHTETpa
B )KA3HU

ro MOJYJIfA)

['eomeTpuyeckuii cMbICI orpeaesieHHoro uaTerpaita. ®@opmyna Hertotona - Jleiio-
HUIIA.

Pemenne 3aaa4 Ha IPpUMCHCHUEC MHTCrpaia JJIs1 BBIYUCIICHUA (1)I/ISI/I‘ICCKI/IX BCIIMYNH
Y IIonaaen

IIpakTH4yeckoe 3aHsATHE

31. OnpeneneHHbIi HHTETPAIl B JKU3HU

Pa3zpnen 9. Crenenu n kopuu. CreneHHas (pyHKIus

Tema 9.1
Crenennas (QyHkuus, ee
CBOMCTBA

Copepxanue yueOHOro MaTepuana

[ToHsiTHE KOPHS N-OW CTENEHU U3 ACHCTBUTEIBHOrO yncia. OyHKIun y = n/X ux
cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-0i cTeNeHn

Tema 9.2

[IpeoOpa3oBanue BbIpaxke-
HUW C KOPHAMH N-OU CTe-
IIEHU

Coneprkanue y4eOHOTo MaTepuaia

[IpeoOpazoBanre UppaAIMOHATIBHBIX BBIPAXKEHUN

IIpakTH4yeckoe 3aHsATHE

32. IlpeoOpa3oBaHue UppPATMOHATEHBIX BRIPAKECHUN

Tema 9.3

CgolicTBa cTeneHu ¢ pa-
IOUOHAJIBHBIM H HCfICTBI/I'
TCJIBbHBIM IIOKa3aTCIAIMHU

Conepxxanue yaeOHOro MaTepHaia

[TonsiTHe cTeneHu c JIIoOBIM pallMOHAJIBHBIM MOKa3aTeneM. CTeneHHble (YHKIUH,
UX CBOMCTBA U rpauku

HpaKTH‘IeCKOC 3aHATHE

33. CBoiicTBa CTETNICHH C PAIMOHAIBHBIM U JCHCTBUTEILHBIM MTOKA3aTEIISIMH

Tema 9.4

Coneprkanne yaeOHOTO MaTepuaia

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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Pemienue  uppanmonaib-

HBIX YypaBHEHMIl U Hepa-

PaBHOCWIBHOCTD MppaLMOHAIBHBIX YPAaBHEHHUM U HEPABEHCTB. MeETOAbl UX pellie-
Hus. Pemenne nppannoHaabHbIX ypaBHEHUN U HEPABEHCTB

BEHCTB IIpakTn4yeckoe 3ansiTue
34. Pemenue uppandoHaIbHBIX YPABHCHUI M HEPABEHCTB 2
Pazgen 10. Iloka3aTtenbHas pyHKIUSA 6
Tema 10.1 Coneprkanue ydeOHOro MaTepuaia
IToxasatensnas Gynkuus, | CremneHb ¢ MPOU3BOJIBHBIM JICHCTBUTENBHBIM TTOKa3aTeeM. OmnpeeeHue mokasa-
€€ CBOICTBa TEJIbHOW (YHKLIMHU, €€ CBOMCTBAa M Tpaduk. 3HAKOMCTBO C MPUMEHEHUEM IOKa3a-
TeJIbHOM (pyHKIMHU. PelieHne nokasaTeiabHbIX YpaBHEHHH (DyHKIMOHAJIBHO-
rpaduuecKuM METOIOM 2
Tema 10.2 Coneprkanue y4eOHOro Marepuasia OK-01, OK-02,
Pemennre mnokazaTenbHBIX | PemieHue MOKa3aTeIbHBIX YPaBHEHHH METOJOM YpaBHHBAHHUS MOKa3aTelel, METO- OK-03, OK-04,
YPaBHEHMM U HEPABEHCTB | IOM BBEJICHUS HOBOW TEPEMEHHOM, (YHKIIMOHAIBHO-TpaduyeckuM mMetoaoM. Pe- OK-05, OK-07
IIEHHUE [T0Ka3aTeIbHbIX HEPABECHCTB
IIpakTHyeckoe 3aHATHE
35. Penienue noka3aTenbHbIX YpaBHEHHHM U HEPABEHCTB 2
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
CucreMbl nOKa3aTeNnbHBIX | Perrenne cHCTEM MOKa3aTeNbHBIX YPaBHEHHIA
ypaBHEHUH IIpakTHYeckoe 3aHATHE
36. Perrenue cucteM nokasareiabHbIX YpaBHEHUN 2
Pazgen 11. Jlorapugmel. Jlorapugmudeckass pyHKuus 16
Tema 11.1 Coneprkanne y4eOHOTo MaTepuaia
Jlorapum umcna. [Jlecs- | Jlorapudm uncina. JlecATHUHBINA W HATYPATbHBIN JIOrapu(MbI, YUCIIO €
THYHBIA W HATYpaJbHBIH | KoMOMHMPOBAaHHOE 3aHATHE OK-01, OK-02,
JorapudMpl, 9UCIIO € 2 OK-03, OK-04,
Tema 11.2 Copepxanue yueOHOro MaTepuana OK-05, OK-07
Croiictea  norapudmos. | CpoiicTa norapudmos. Omneparus JorapuGpMUpOBaHHUSI. K 1.6.
Onepanus norapupmupo- 2
BaHUS IIpakTHyeckoe 3aHATHE 2

37. Beruucnenue norapudMon
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Tema 11.3
Jlorapudpmuueckas QyHK-
1S, €€ CBOMCTBA

Cogepxanne yaeOHOTo MaTepuana

Jlorapudmmueckas GyHKIUS U €€ CBOWCTBA

Tema 11.4
Pemenne  norapudmuue-
CKMX YypaBHEHMH M Hepa-

Copepxanue yueOHOro MaTepuana

[Tonsitue norapudpmudeckoro ypapHenus. Onepanus noTeHIUpoBaHus. Tpu oCHOB-
HBIX METOAAa pELIEHUS JIorapu(MHUUECKUX YypaBHEHMi: (DYHKIMOHAIBHO-

BCHCTB rpaduUecKuii, METO MOTEHI[MPOBAHUS, METO BBEJICHHS HOBOM IepeMeHHOM. JIo-
rapuMuIecKre HepaBeHCTBA
IIpakTHYecKoe 3aHSATHE
38. Perienne gorapuMUUECKUX YpaBHEHUI U HEPABEHCTB
Tema 11.5 Coneprkanne y4eOHOro Matepuania

Cuctemsl  Jsiorapugpmuye-
CKHMX YpaBHEHUH

ANTOPHUTM pEIICHUsI CHCTEMBI YpaBHEHHH. PaBHOCWIBHOCTH JIOTapHU(PMHUUICCKHX
YpaBHEHUIN U HEPABEHCTB

Tema 11.6
Jlorapudmsl B mpupoje u
TEXHUKE

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJlePKaHUe (CoAepKaAaHMe NMPHKJIATHO-
ro MOJYJIf1)

[Tpumenenue norapudma. Jlorapudmudeckas crivpans B npupoje. Ee matemarnye-
CKHE CBOICTBa

IIpakTH4yeckoe 3aHsATHE

39. Jlorapugmsl B IPUPOJIE U TEXHUKE

Pa3nen 12. MHuo:kecTBa. DjieMeHTHI Teopun rpagos

Tema 12.1 Copepxanue yueOHOro MaTepuasa

MHoxecTBa [Tonsitue MuoxkectBa. [logmMHOkecTBO. Ornepaluu ¢ MHOXKECTBAMU
KomMmOuHHMpoBaHHOE 3aHATHE

Tema 12.2 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHME (COAEpP:KAHNE NMPHUKJIIATHO-

Onepanuu ¢ MHOKECTBAMH

ro MOIY.JIs1)

OHCpaLII/II/I C MHOKeCTBaMu. Pelienue NPpUKIIAAHBIX 3a1a4

HpaKTH‘IeCKOC 3aHATHE

40. Oneparuu ¢ MHOKECTBaMU. PellreHne mpuKIaaHbIX 3a/1a4

Tema 12.3
I'pader

Coneprkanne y4eOHOTO MaTepuaia

[Tonsitue rpada. Ces3HBINM rpad, 1epeBo, MUK rpad Ha MIOCKOCTH

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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IIpakTnyeckas padora

41. I'padsr 2
Pa3nen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEH 12
Tema 13.1 Coneprkanue ydeOHOro MaTepuaia
OcHOBHBIC IOHATHA KOM- | [lepecTaHOBKH, pa3MeIeHH s, COUCTAHUSL.
OMHATOPHUKU
IIpakTHyeckoe 3ansTHE
42. OCHOBHBIE TOHATHUS KOMOMHATOPUKHU 2
Tema 13.2 Coneprxkanue y4eOHOro Marepuasia
Co0sITne, BEPOSATHOCTh | COBMECTHbIE U HECOBMECTHBIE COOBbITHA. Teopembl O BEpOATHOCTH CYMMbI COOBI-
coOpiTha. CloKeHHe M | THif. YCJIOBHAs BEPOSTHOCTh. 3aBUCHMBIC M HE3aBUCHMBIC COOBITHA. TeopeMbl O
YMHOXXEHHUE BEPOATHOCTEN | BEPOATHOCTH MPOU3BEICHHUS COOBITHH.
IIpakTH4yeckoe 3aHsiTHE
43. BeposATHOCTH COOBITUI 2 OK-01, OK-02,
Tema 13.3 IIpodeccnonaibHO-OpMEHTHUPOBAHHOE COAepP:KaHHe (CoAep:KaHWe NMPUKJIATHO- OK-03, OK-04,
BepositHocTh B mpodeccu- | ro MomyJis) OK-05, OK-07
OHAIBHBIX 3a7ja9ax OTHOCUTENBHAST YaCTOTAa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTU. CTaTUCTUYECKOE TIK 1.6.
orpeieneHue BepossTHOCTH. OIeHKa BEPOSTHOCTH COOBITHS
IIpakTH4yeckoe 3aHsATHE
44. BeposiTHOCTD B IPO(eCCHOHATIBHBIX 33/1a4ax 2
Tema 13.4 Coneprkanne y4eOHOTo MaTepuaia
HuckpetHas  ciydaiiHas | Bugel cimy4aifHpix BennunH. OmnpeneneHie JUCKPETHOHN CilydaifHOW BeTMYMHBEL. 3a-
BEJIMYMHA, 3aKOH €€ pac- | KOH pacupeneseHus TUCKPETHOM CIIy4allHOM BENMYMHBI. Ee 4MCIOoBBIE XapaKTepH-
IIpEIETICHUS CTHKH
IIpakTH4yeckoe 3aHsATHE
45. 3aKoH pacrpeieneHns JUCKPETHOM ciryyaiiHOW BeTMYHUHbI 2

Tema 13.5
3amaud  MaTeMaTHYeCKOM

CTaTHUCTHUKU

Conepxanue yaeOHOro MaTepHaia

BapHaHHOHHBIﬁ pAan. ITonuroxn yacToTr u TUCTOT'paMMa. CraTtucTudeckue XapaKkTe-
PUCTUKH pPALa Ha6J'IIOI[aeMBIX JaHHBIX
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IIpakTnyeckoe 3ansiTue

46. 3amaun MaTeMaTHYECKON CTaTUCTUKH 2
Tema 13.6 IIpodeccuoHaILHO-OPHMEHTHPOBAHHOE CO/Iep:KaHue (coAep:KaHHe NMPHUKJIATHO-
CocraBieHue TabmuL U | r0 MOXYJIA)
JMarpaMM Ha IPaKTUKE [TepBuunas 06paboTKa cTaTUCTHUECKUX JaHHBIX. [ paduueckoe ux mpeacraBieHUeE.
HaxoxneHue cpeiHuX XapakTepUCTUK, HAOII01aeMbIX JaHHbBIX
IIpakTHyeckoe 3aHATHE
47. CocraBiieHre TaOJIMI] U JUArPaMM Ha MTPaKTUKE 2
Pa3nes 14. YpaBHeHus U HepaBeHCTBa 14
Tema 14.1 Copepxanue yueOHOro MaTepuasia
PaBHOCHMIIBHOCTE  ypaBHE- | PaBHOCHIIBHOCTh ypaBHEHHH M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
HUll ¥ HepaBeHCTB. O0IUE | paBHOCHIIBHBIX TEPEX0/iaX B YpaBHEHHIX M HepaBeHcTBax. OOIIMEe METO/bI pele-
METO/Ibl peIIECHUs HUS ypaBHEHUH: MEepexoa OT paBeHCTBAa (DYHKIMA K PaBEHCTBY apryMEHTOB IS 2
MOHOTOHHBIX (PYHKIUI, METOJl Pa3JIOKEHUSI HA MHOXKUTEIIH, METOJ BBEAECHUS HO-
BOW NIEpEeMEHHOM, ()yHKIIMOHATBHO-TPaQHIECKUI METOA
IIpakTHyeckoe 3aHATHE 2
48. O0mue MeTo/Ibl PEIeHUs] YpaBHEHUH U HEPaBEHCTB OK-01, OK-02,
Tema 14.2 Copepxanue yueOHOro MaTepuasa OK-03, OK-04,
I'papuuecknii meton pe- | OOIIHe METOIBI PEllieHNs] HEPABEHCTB: MEPEXO/l OT CPABHEHUsI 3HAYCHUM (QyHKIIHIT OK-05, OK-06,
LICHUS YpaBHEHWH, HEpa- | K CPaBHEHUIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METOJl HHTEpBa- OK-07
BCHCTB 70B, (pyHKIIMOHANIBHO-Tpaguueckuil metoa. ['paduueckuit MeTon pemieHus: ypaBHe- K 1.6.
HUI 1 HEPaBEHCTB
IIpakTHyeckoe 3aHATHE
49. I'paduaeckuiit MeTOJ pelIeHNs YpaBHEHHH, HEPABEeHCTB 2
Tema 14.3 Coneprkanne y4eOHOTO MaTepuasia

VYpaBHEHHs U HEPABEHCTBA
C MOAYyJEM

Omnpenenenne monyns. Packpeitue monyns no omnpezaenenuto. IIpocreiinme ypas-
HEHUS U HEpaBEHCTBa ¢ MoayJieM. [IpuMeHeHre paBHOCHIBHBIX MIEPEXOO0B B ONpe-
JICJIEHHBIX TUIIaX YPaBHEHUI U HEPABEHCTB C MOAYJIEM

IIpakTH4yeckoe 3aHsATHE
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50. YpaBHeHUs U HEPABEHCTBA C MOJIYJIEM

Tema 14.4
YpaBHEHHUs U HEPABEHCTBA
C IapameTpaMu

Coneprkanue yaeOHOro Marepuaia

3HakoMcTBO ¢ mapamerpoM. [IpocTeiiine ypaBHeHUs: 1 HEpaBEHCTBA C TApaMeTPOM

Tema 14.5

CocraBneHne W peIICHHE
npoeCCHOHATBHBIX 3a/1a4
C IIOMOIIBIO YPaBHEHUN

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEP:KaAHHUe (COAep:KaHNe NMPUKJIIATHO-
0 MOJYJIAA)

Pemrenne TekcToBBIX 33a1a4 MPO(ECCHOHATBHOTO COIEPIKAHUS

HpaKaneCRne 3aHATHSA

51. Pemienue TeKCTOBBIX 3a7a4 MPO(ECCHOHATBHOTO COACPKAHUS

CamoctosrenpHas padota: OpopmiIeHre HHAUBHTYATbHBIX TPOSKTOB

Kouncyabranus

CamocrosiTesibHas padoTa

AN

IIpomexyTouHas aTrecTanusa: JK3aMeH

Bcero:

340

1.2. TemaTu4yeckuii IJIaH PadoThl HA/l UHANBUAYAJIbHBIM NPOEKTOM (CAMOCTOAITE/IbHASL padoTa)

HaumeHoBaHHe TeM O0BeM yacoB

dopmupyembie KOMIIETEHIITUH

[Tonsatne «HAMBUAYATBHBINA TPOEKT». THUIIOIOrUS IPOEKTOB

MeTtoaudyeckue PEKOMCHAA WU 110 HAITMCAHUTIO U O(I)OpMJ'IeHI/II-O ITPOCKTa

CrtpykTypa npoexra

MeTtonarl uccinenoBaHusa

Bunst paboTs! ¢ nHpopmanueit

Jloruka nelicTBUN WM IUTAHUPOBaHKUE PabOThI

OrnpenesieHne HCTOYHUKOB U JINTEPATyPhl

[Tpumenenne HGOPMAITMOHHBIX TEXHOJIOTUH, paboTa B ceTi HTepHeT

O XN~ w NP

CriocoOsI 1 (hOPMBI MIPEICTABICHHSI TAHHBIX

10. PaGora Ha/1 BBEJICHUEM M TEOPETUICCKON YaCThHIO

11. PaGoTta Ha/a MpakTUYECKON YacThIO

12. PaGora Haa 3aKIIFOUYCHUCM U IPHUITIOKCHUAMU ITPOCKTA

NIBEIBERINDNDNDDNDDNDDNDDNDNDN

OK-01, OK-02, OK-03, OK-04,
OK-05, OK-06, OK-07
1K 1.6.
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13. 3amura HHAUBUAYAJTBHOTO IPOESKTA

Bcero:

32

47




2. YcJ10BHSI peain3aliiu NporpaMmmbl 00111e00pa3oBaTeIbHOI0 MpeaMeTa
2.1. MaTepuaJIbHO-TEXHHYECKHUE YCIOBHUS peajn3anuu npeamera
Jlnsg peanuzanuu nporpamMmbl IpeaMeTa MpeaycMoTpeH kabuHet «MaTeMaTHKay:
KaOuner MmaTeMaTUKH
OcHoBHOe 000pyI0BaHUE

KommnbrorepHslii cTon
OducHslii cTyn
Komrnekt mebenu s yaeOHOTo mporiecca o KOJTUIEeCTBY 00yJarouxcs
[Mkad nmas MeToaMIECKUX OCOOni
Jlocka kinaccHas
KomnpioTep B KOMILIEKTAlIUU
MynbTUMETUIHBINA TPOEKTOP
Kononku
DKpaH IPOEKTOPHBIH
Moy
2.2. UudopmannoHHoe odecriedeHe peau3amiu MporpaMmmbl

OOs3aTenbHbIC IEYaTHBIC N3JAHUS:
1. Maremaruka: yuyeOnuk/ bammakos M..- 2-e u3n., crep. - M: KHOPVYC, 2021. (Cpen-
Hee MpoecCHOHaTbHOE 00pa30BaHHE)

OcHoBHbBIC QJICKTPOHHBIC UCTOYHHUKH:

1. Beepoccuiickue natepueT-onmmmuanst. - URL: https://online-olympiad.ru /
(marta obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.

2. Ennnas xomnekius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB. -
URL.: http://school-collection.edu.ru (nara oopamenus: 08.07.2022). -
TeKCT: 3JIEKTPOHHBIN.

3. Nudopmarnmonnas cuctema «EnuHoe okHO TOCTyMa K 06pa3o-
BaTeNILHBIM pecypcamy». - URL: http://window.edu.ru/ (nara obpamieHus:
02.07.2022). - TekcT: 3JeKTPOHHBIH.

4. Hayunas snekrponnas 6udnuorexa (HOB). - URL:
http://www.elibrary.ru (nata ooparmienus: 12.07.2022). - TekcT: 3IeKTPOH-
HBIM.

5. OTkpbITHIN KOJUIEMK. MaTtemartuka. - URL:
https://mathematics.ru / (mata oopamenus: 08.06.2022). - TekcT: 31eKTpOH-
HBIH.
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6. [ToBTOpuM MaTemaTuky. - URL:

http://www.mathteachers.narod.ru / (mata oopamenus: 12.07.2022). - Tekcr:

AJICKTPOHHBIM.

1. CnpaBoYHMK 110 MaTeMaTHKe JJIs MKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oGpamieHus:
12.07.2022). - TekcT: 3JIeKTPOHHBIH.

8. Cpennsiss MaTeMaTuyeckast HHTepHeT mkoia. - URL:
http://www.bymath.net/ (nata oopamienns: 12.07.2022). - Tekct: aiek-
TPOHHBIM.

9. denepanbHbIi nopran «Poccuiickoe 06pazoBaHue». -

URL: http://www.edu.ru/ (mara oopamenus: 02.07.2022). - Tekct: 371ek-
TPOHHBIN.
10.DenepanbHbIi ICHTP WHPOPMAITMOHHO-00pa30BaATEIHHBIX
pecypcos. - URL.: http://fcior.edu.ru / (nata o6pamenus:
01.07.2022). - TekcT: 3ACKTPOHHBIH
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4. KoHTpPOJIb 1 OlIeHKA Pe3yJIbTATOB 0CBOCHHUS 00111e00Pa30BaTeJIbHOI0 MpeaMeTa
KoHTpoJib U OLleHKA pacKpbIBAIOTCS Yepe3 YCBOCHHbIC 3HAHUS U MPUOOPETEHHBIE CTY-
JICHTaMH YMEHHs, HalpaBIeHHbIe Ha (opMUpOBaHHE OOUIMX U MPO(PECCHOHANBHBIX KOMIIETEH-

i,
Oobmasi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIIeTEeHIUsI MepOonpHUsiTHS
OK 01. Beibupats criocoObl P 1, Temal.1, 1.2, 1.3 T-o/c", 1.4, 1.5, TectupoBanue
peurenns 3amau npodeccuo- | 1.6 YCTHBIH ompoc
HaTbHOI AesrensHocTy npu- | b 2> TeMbl 2.1,2.2,2.3, 2.4, 2.5 T1-0/¢, | \faremaruueckuit
MCHITEIHO P 3, Temsr 3.1, 3.2, 3.3 [T-o/c HKTAHT
P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6,
K Pa3JIM4YHbIM KOHTEKCTaM 4.7 -o/c, 4.8, 4.9, 4.10 NuauBuayanbHas
P 5, Temsi 5.1, 5.2 CaMOCTOSITETIbHAS
P 6, Temn 6.1, 6.2,6.3,6.4,6.5,6.6, | padora

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c

P7, Tems1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c

P12, Temnr 12.1, 12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

[IpencraBnenue pe-
3yJbTaTOB MPAKTH-
YECKUX padboT
3aiuTa TBOPYECKUX
pabot

3ammura UHAUBUIY-
QJIBHBIX MTPOCKTOB
KonTponbnas pabota
Brinonnenue 3k3a-
MEHAI[MOHHBIX 3a]1a-
HUM

145 TT-o/c
OK 02. Mcmonb30Bath co- P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | Tectuposanue
BPEMEHHBIE CPEACTBA ITIOKC- 16 YcTHBII onpoc
Ka, aHaJIM3a U UHTepIpeTa- P2, Temp12.1,2.2,23, 2.4, 2.5 II-0/c, | \aremarmaeckuii
MAIHOHHBIE TEXHONOTHH VIS | 4 7 [1o/c, 4.8, 4.9, 4.10 NuauBuayanbHas
BBINOJIHEHUSI 3a]1a4 podec- P 5, Temsr 5.1, 5.2 CaMOCTOSITENIbHAS
CHOHAJILHOM JIEATeNbHOCTH P 6, Temsi 6.1, 6.2, 6.3,6.4, 6.5, 6.6, | pabora

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c

P7, 6 Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1,10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c

P12, Temm 12.1,12.2,12.3

IIpencrasnenue pe-
3yJIbTaTOB TPAKTH-
4yeckux paboT
3ammra TBOPYECKUX
pabot

3amura UHAUBUAY-
aJIbHBIX MIPOEKTOB
KonrponsHas pabora
Beinonnenue sx3a-
MEHALMOHHBIX 3a/1a-
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P 13, Temnr 13.1, 13.2, 13.3, 13.4, HHI

13.5I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 [T-o/c
OK 03. IInanuposare u pea- | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | Tecruposanue
JTU30BBIBATh COOCTBEHHOE 1.6 YcrHblii onpoc
npodeccuoHaIbHOE U JINY- P2, Temp12.1,2.2,23, 2.4, 2.510/c | \farevariaeckuii

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c
HOCTHOE pa3BHTHE, HPE/- P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | MHKTauT
NPHHHMATENLCKYIO JCATENb- | 4 7 [To/c. 4.8, 4.9, 4.10 NuauBuayanbpHas
HOCTh B PO eCCHOHATTLHON P 5, Temsr 5.1, 5.2 CaMOCTOSITETIbHAS
cdepe, ucronp3osars 3HaHUsA | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora

10 TIPaBOBOM 1 (PMHAHCOBOU
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIHIX

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c

P7, Temst 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16

P 8, Temmu! 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c

P12, Temnr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 4,
14.5II-o/c

[Ipencrasnenue pe-
3yJIbTAaTOB TPaKTH-
YECKUX paboT
3amuTa TBOPYECKUX
pabot

3ammura UHAUBHUTY-
AJIbHBIX MPOCKTOB
KonrponsHas pabora
Brinosinenue sk3a-
MEHAIMOHHBIX 3a/1a-
HUH

OK 04. O¢ddexTuBHO B3au-
MOJIeicTBOBaTh U paboTaTh B
KOJIJICKTHBE U KOMaH e

P1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temsl 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c
P 3, Temnr 3.1, 3.2, 3.3 I1-o/c

P 4, Tems! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 11-0/c, 4.8, 4.9, 4.10

P5, Temsr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c
P7,Temr1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c

P12, Temnr 12.1, 12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5I1-o/c

TectupoBanue
YcTHBII onpoc
MaremaTnueckui
JTUKTAHT
NunuBunyansHas
CaMOCTOATENbHAS
pabota
[IpencraBnenue pe-
3yJIbTAaTOB TIPAKTH-
YeCKUx paboT
3ammra TBOPYECKUX
pabot

3ammura UHAUBUIY-
aJbHBIX TPOEKTOB
KonTponbHas pabota
Brinosinenue sk3a-
MEHAIMOHHBIX 3a/1a-
HUU
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OK 05. OcymiecTBisTh ycT-
HYIO U IUCbMEHHYIO KOMMY-
HUKAIIMIO Ha TOCYIapCTBCH-
HOM s3bike Pocculickoit ®e-
Jepalnu ¢ Y4eTOM 0COOCH-
HOCTEH COIMAaIBHOTO U KYJIb-
TYpHOT'O KOHTEKCTa

P1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temsl 2.1, 2.2, 2.3, 2.4, 2.5 I1-0o/c
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c

P 4, Tems! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 11-0/c, 4.8, 4.9, 4.10

P5, Temsr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16

P 8, Temmu! 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

TectupoBanue
YcTHBII onpoc
Maremarnueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEIbHAs
pabora
IIpencraBnenue pe-
3yJbTAaTOB IPAKTH-
YeCKHUX paboT
3amuTa TBOPYECKUX
pabot

3amura HHAUBUAY-
aJIbHBIX IPOEKTOB
KonrtpomnsHas pabora
Beinonuenue sk3a-
MEHAIMOHHBIX 33]1a-

135 T-o/c HuUi

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c
OK 06. IlposBasaTs rpakaan- | P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue
CKO-IIATPUOTUYECKYO I1O3HU- 16 YcTHBII onpoc
1HIo, IeMoHcTpupoBath oco- | © 0> TeMbr 6.1,6.2,6.3,6.4,6.5, 6.6, | Maremarnueckuit
3HAHHOE MTOBEIECHHUE HA OC- 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c IUKTAHT

P7, Temr 7.1,7.2,7.3,7.4,7.5, 7.6,
HOBE TPaJIUIIHOHHBIX POC- WHuBHIyabHast
CUNUCKHX TYXOBHO- 1.711-0/c,7.8,7.9, 7.10 II-o/e, 7.11, caMOCTOSITeIbHAS

yx 5 7.12,7.13,7.14, 7.15, 7.16

HPABCTBEHHBIX IIEHHOCTEN, B pabora

TOM YHCJIE C YYETOM I'apMo-
HU3AIMH1 MEKHAIIMOHAIBHBIX
U MEKPEJIUTHO3HBIX OTHO-
HIEHWH, TPUMEHSATh CTaHap-
Thl aHTUKOPPYILIHOHHOTO
MOBE/ICHUS

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c

IIpeacrasnenue pe-
3yJIbTAaTOB MPAKTH-
4yeckux paboT
3ammTa TBOPUYECKUX
pabot

3amura HHIUBUAY-
QJIbHBIX ITPOEKTOB
KonTponbnas pabota
Beinonuenue sx3a-
MEHAIMOHHBIX 3aja-
HUM

OK 07. ConeiicTBOBaTh CO-
XPaHEHUIO OKPYKAIOLIEH
Cpelbl, pecypcocOepeKeHHUIO,
NPUMEHSTH 3HaHUS 00 u3Me-
HEHUH KIIMMaTa, IPUHIUIIBI
OepeKITMBOTO MPOU3BO/ICTBA,
3¢ (heKTUBHO JEHCTBOBATH B

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temsl 2.1, 2.2, 2.3, 2.4, 2.5 I1-0o/c
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c

P 4, Temwr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 IT-o/c, 4.8, 4.9, 4.10

P 5, Temsr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

TectupoBanue
YcTHBIN onpoc
MaremaTtuuecKkuii
JIMKTaHT
NunuBunyanbHas
CaMOCTOSITEIIbHAS
pabota
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6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c

P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temr1 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1,10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c

P12, Temm 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14 .4,
14.5I1-o/c

IIpencrasnenue pe-
3yJIbTATOB TPAKTH-
YeCKHUX paboT
3amuTa TBOPYECKUX
pabor

3amuTa HHANBUY-
AJTbHBIX TIPOEKTOB
KonrponsHas pabora
Beinonuenue sx3a-
MEHALMOHHBIX 33713~
HUM

[1K 11.1. OcymecTBasTh cOop,

00paboTky u aHaAH3
uHpopmanuu TS
IIPOEKTUpOBaHUs 0a3

JaHHBIX.

P1, Tema 1.3 IT-0o/c

P 2, Tema 2.5 IT-0o/c

P 3, Tema 3.3 IT-o/c

P 4, Tema 4.7 I1-0o/c

P 6, Temsr 6.7 IT-o/c, 6.10 IT-o/c

P 7, Temsr 7.7 I1-0/c, 7.10 I1-o/c,
P 11, Temsr 11.3 IT-o/c, 11.6 IT-o/c
P 13, Temsr 13.5 I1-0/c

P 14, Tema 14.5 I1-o/c

YcTHBII onpoc
NunuBunyansHas
CaMOCTOSITeNbHAs
pabora
[IpencraBnenue pe-
3yJIBTaTOB TPAKTH-
YeCKUx padboT
3amuTa TBOPYECKUX
pabot

3amuTa HHIUBUTY-
QTBHBIX TTPOCKTOB
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