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1. O0mas xapakTepucTHKa padoyel mporpaMmal 001e00pa3oBaTeJbHOH TUCHUIINHBI
«MartemaTuka»

1.1. MecTto AMCHUILVIMHBI B CTPYKType mnpo(ecCHOHAIBLHOI 00pa3oBaTe/IbHOI
nporpammsl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBIAETCS 005S3aTENbHOM YacThIO
0011e00pa30BaTeabHOro KMKIAa 00pa3zoBaTesbHOM porpaMmMsl B cootBeTcTBUM ¢ PI'OC CITO
15.01.38 Omnepartop- HaTaUUK METALIO00PaOATHIBAOIIINX CTAHKOB

1.2. Heau U miiaHupyeMblie pe3yJabTAaThl 0CBOCHUS IMCIUILINHbI:
1.2.1. Heap AMCHUILIHHBI

Conepxanue TmporpaMMbel  00IIe00Opa30BaTEeIbHOM  AMCHMIUIMHBL  «MaTeMaTHkay
HAIPaBJICHO HA JOCTHKEHUE PE3yIbTAaTOB €€ U3Y4eHHs B COOTBETCTBHU ¢ TpeboBanmsiMu OI'OC
COO c¢ yuerom npodeccronanibHo Harpasiennoctn @I'OC CIIO.

[TpuopureTHpiMU LEJISIMHA oOyueHus MaTeMaruke
Ha 6a30BOM YPOBHE ABIAOTCA

- (opmupoBaHHe LEHTPAJIbHBIX MAaTEMAaTHUYECKUX MOHATUH (YMCIO, BEIMYHHA,
reoMerpuueckas (Qurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIH), 00ECIEeUHBAFOIINX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHMs 00yJatOLIIXCS;

- IO/IBE/ICHNE 00YYArOIMXCs Ha JOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3H
MaTeMaTUKd M OKPYXKAIOUIETO0 MHpPA, MOHMMAaHWE MaTeMaTHKH KaK 4acTH OOIIeH KyJIbTYphI
YeJI0BEYECTBA;

- DPa3BUTHE UHTEIJIEKTyaJlbHBIX M TBOPYECKMX CIIOCOOHOCTEH OOy4aroumxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATENIbCKUX YMEHHUM, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca
K U3YYEHHUIO MaTEMaTHKH;

- (¢opMupoBanue (YHKIMOHATBHOW  MaTEMaTHYECKONW TPaMOTHOCTH:  YMEHHS
PacCrIo3HaBaTb MATCMATHUYCCKUC ACIICKThI B PCAJIBHBIX KM3HCHHBIX CUTyallUAX W IIPU U3YUYCHUU
JPYTUX TUCHMIUIMH, TPOSIBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (popMynupoBaTh HX Ha
A3bIKE MAaTeMaTHMKM W co37jaBaTb MaTeMaTHUYeCKUEe MOJEIHM, MPUMEHSITh OCBOCHHBIN
MaTeMaTH4YeCKHi amnmapar i pClICHHUA IMPAKTUKO-OPUCHTHUPOBAHHBIX 3aja4, 3aga4

HpO(l)GCCHOHaﬂBHOﬁ ACATCIIBHOCTH, UHTCPIIPETUPOBATE U OLICHUBATDH MOJTYUCHHBIC PE3YJIbTATEHI.

1.2.2. IInanupyemble pe3yJabTaTbl OCBOCHHSI 0011e00pa30BaTebHON IUCHUILIUHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

! denepanbuas 0OpasoBaresbHas IPOrpaMMa CpeaHero obero 0opazosanus «MaTeMaTHKa», YTBEPKICHA
npuka3oM MuHncTepceTBa npocsemeHus Poccuiickoit @enepanun ot 18 mas 2023 r. N 371.



O6mme xommerenuu (nainee — OK) u npodeccrnonansubie komneTeHuu (nanee — 1K)
dIrocC CIIO B COOTHECEHUU c JIMYHOCTHBIMH, MeTarpeaMeTHBIMU
u MPEeIMETHBIMH pe3yibTaTaMu oOyueHus 0a30BOrO YpOBHS

(manee — [TP6) ®I'OC COO mnpeacTaBiieHbl B TAOIHIIE:



Kox v nanmenoBanue

Pe3ysnbTarnl 00yyeHus

(opmupyembIx

2 3
KOMITeTeH i O0mme JucuuninHapHble

OK 01. BeiOupats | JInuHOCTHBIE  pE3yIbHTATHI [1P61. Bnagenune merogaMu J0Ka3aTeNbCTB, alrOpUTMaMu

CrocoObl pelieHus 3aJad | B YaCTH: TPYIOBOTO BOCITUTAHUS: pelieHus 3aaady; ymMeHue (GOopMyIUpOBaTh OMpPENEICHHUS,

npodeccuoHaIbHON - TOTOBHOCTb K Tpydy, OCO3HaHHUE aKCUOMBI ¥ TEOPEMbl, TMPUMEHITh UX, HPOBOIUTH

NEeSTEIbHOCTH MacTepcTBa, TPYy10Jito0ue; JIOKa3aTeIbHbIC PACCYKICHUS B XOJ€ PEIICHUs 33124,

IPUMEHUTEIBHO - TrOTOBHOCTh K AKTUBHOMN nestenbHocTd | I1PG2. YmeHue onepupoBarh NMOHSATHUSIMU: CTENEHb YHCIA,

K Pa3JIMYHBIM KOHTEKCTaM | TEXHOJIOTHYECKOH M COLMAIBHON HalpaBIEHHOCTH,
CIIOCOOHOCTh ~ HMHULMUPOBATH,
CaMOCTOSTENIFHO BBIIOIHATH TaKyIO AEATEIBHOCTD;

- MHTEpEC K pazauuHbM chepaM npodeccHoHAIbHON

neaTeIbHOCTH/

- CaMOCTOATCIIbHO

€€ BCCCTOPOHHE;

1 0000IIeHMS;

IJIAaHUPOBATh

- TOTOBHOCTH MW CIIOCOOHOCTH
¥ caM0o00pa30BaHUIO Ha MPOTSHKCHUN BCEH JKU3HH
MeranpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnajneHue YHHUBEpPCATbHBIMU
MMO3HABATEIIbHBIMH JICHCTBHIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

00pa3oBaHUIO

y4eOHBIMU

(dhopMynupoBaTh
U aKTyaJu3upoBaTh  mpoOieMy, paccMaTpUBaTh
- YCTaHaBJIMBaTh CYILIECTBEHHBIN
OCHOBAaHMS  JJIsI  CpaBHEHHs,  KJIacCU(pUKAINH
- ONpefeNaTh  LeNU  JeSTENbHOCTH,
napaMeTpbl U KPUTEPUHU UX JTOCTHKECHHUS;

- BBISIBJIATDH 3aKOHOMCPHOCTH IIPOTUBOPCUUA

gorapudM YHUCNIA; YMEHHE BBINOJHATH BBIUUCIICHUE
3HAYEHUM M TIPeoO0pa30BaHUs BHIPAKEHUU CO CTEIICHIMH U
norapudmamu, mpeoOpa3zoBaHus JPOOHO-PALMOHAIBHBIX

BBIPAKECHMUI;
[TP63. YMeHue onepupoBaTh MOHATUAMU: PALMOHAIbHBIE,
UPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,

JorapupMHUUECKue,  TPUTOHOMETPUYECKHE  ypaBHEHMS
Y HEPaBEHCTBA, UX CUCTEMBI;

[TP65. YmeHue omnepupoBaTh MOHATUSAMH: pPallMOHAIbHAs
GyHKIMS, MOKa3areiabHas (PyHKIMS, CTETEHHas (QYHKIIMS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUECKHE
¢GyHKIMKM, 0O0paTHbIe (QYHKIUH; YMEHUE CTPOUTH IpaduKu
U3y4eHHBIX  (DYHKIMH, UCHOIB30BaTh TIpaduKu  MpU
U3Y4EHUU IPOLIECCOB
U 3aBUCHMOCTEH, MPHU peIleHUH 3a]ad U3 APYruX y4eOHBIX
NpEeIMETOB MW 3aJad M3 peaJbHOM KU3HU; BbIpaXaTb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

[1P66. YMeHue pemiath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE Ha IMPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCJIYI, HAJIOTH, 33Ja4d U3

2 O6wume pe3yabrathl CHOPMYIMPOBAHBl B COOTBETCTBMU C JMYHOCTHBIMH W MeETanpeaMeTHbIMU pesyibratamu ®I'OC COO, B (POpMUPOBaHMM KOTOPBIX YYacCTBYET

o0meoOpa3oBaTenbHas JUCIUIINHA.

3 JlucuunuMHapHble Pe3ysbTaThl cPOPMYIIHPOBAHBI U IIPOHYMEPOBAHbI B COOTBETCTBHH C TPeOOBAHUAMM K IIPEMETHBIM pe3ylbTatam 6a3080ro yposHs (ITP6) ®IOC COO (TTpuxas
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B pacCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCHTH KOPPEKTHBBI B JESTCIHHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISM, OIICHUBATH PHUCKH
MOCJICACTBHUI IEITCILHOCTU

- pa3BUBaTh KpeaTHBHOE
MIPH PEIICHUU YXU3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
- BJIAJIETh HAaBBIKAMU Y4YCOHO-HCCIICIOBATEIHCKON U
MIPOCKTHOM JEATEIBbHOCTH, HABBIKAMH DPa3pEIICHHS
npo0Jem;

- CIIOCOOHOCTD u FOTOBHOCTH
K CaMOCTOSITCIBHOMY IIOMCKY METOJIOB DCIICHUS
MPaKTUYECKUX  3a7ad, MPUMEHCHHUIO  Pa3IMYHBIX
METO/IOB [TO3HAHUS

- BBISIBJIATD MPUYHHHO-CJICACTBEHHBIC CBSI3U
U aKTyaJIM3MpOBaTh 3aj]ady, BBIIBUTATH TUIIOTE3Yy €€
pellieHus, HaXOAWTh apryMEHTHI AJs JO0Ka3aTelbCTBa
CBOMX YTBEPI)KICHHM, 3a/1aBaTh IMTAPaAMETPhl M KPUTCPUU
peleHus;

- QaHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a[a4H
pE3yNbTaThI, KPUTHUYECKH OIIEHUBATh X
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCIIOBHUSX;

pa3pabaThiBaTh r1aH perieHus
C YYeTOM aHaiu3a HMEIIINUXCS
¥ HEeMaTepUATBHBIX PECYPCOB;

- yYMeThb TEpPEeHOCHTh 3HaHHWS B TO3HABATEIHHYIO
Y TIPAaKTHYECKYIO 00JIACTH KU3HEACITCILHOCTH;
- yMeTb UWHTETPUPOBATH 3HAHHUSI U3
MPEAMETHBIX 00J1acTel;

- BBIIBUTaTh HOBBIE WJIEH, NpEjiaraTh OPUTHHAIbLHBIE
MOJIXOJTBI U PEIICHUS

- CTaBUTh TNPOOIEMBI W

MBIIIJICHUEC

poOIeMBI
MaTepUaIbHbIX

Pa3HbIX

3a/layu, JOMYyCKarolue

o0nacTd  ynpaBieHMs  JUYHBIMA U CEMEHHBIMHU
¢uHaHCAMHM);  COCTaBJIATH  BBIPAKEHHS,  ypaBHEHHS,
HEPaBEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3a/ayu,
UCCIIEI0BATh  IIOJYyYECHHOE  pEUICHHE M OLEHUBAaTh

NPaBAONOA00HOCTh PE3YIIHTATOB;

ITP69. YMeHue onepupoBaTh NOHATUSAMM: TOUYKaA, MpsMasd,
IUIOCKOCTB, IPOCTPAHCTBO, JBYTPaHHBIN yroI,
CKPEIMBAIOIINECS psIMbIE, napajieIbHOCTh u
NEePHECHIUKYIISIPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJl MEXIy
OPSIMBIMH, YTOJd MEXAY HPSIMOM M IUIOCKOCTBIO, YroOJ
MEXK1Y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH,
paccTosHWE MEXIY TpPSIMBIMH, PAacCTOSHHE  MEXIY
IUIOCKOCTSIMH; YMEHHE HCIOJb30BaTh NPH PELICHUH 337134
u3ydeHHble (AKTBI M TEOPEMBbl IIJIAHUMETPUH; YMEHHUE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
I1P610. YMmeHue onepupoBaTh NOHIATUSAMU: MHOTOTPaHHHUK,
ceueHHe MHOTOrpaHHMKa, KyO, mapajiesenunes, Mmpusma,
nupamMuia, Gurypa W TOBEPXHOCTh BPALICHUS, HUIHHID,

KOHyC, map, cdepa, cedeHUs GUIypbl BpalleHHS,
IUIOCKOCTh, Kacaromasicss cdepbl, LHUIUHApPA, KOHYCA,
IUIOIAJb MOBEPXHOCTU MUPAMUIBI, HPU3MBI, KOHYCAa,

LHWIMH]Ipa, TUIoIaas chepbl, 00beM Kyba, IpsIMOYTOJIBHOTO
napajuleJenune1a, TMpaMusl, IPU3MBI, WINHIPA, KOHYCA,
11apa; yMeHHe n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTHU
BpAIllEHUs, UX CEUEHUS OT PYKH, C IIOMOIIBI UEPTEKHBIX
MHCTPYMEHTOB M JJIGKTPOHHBIX  CPEJICTB;  YMEHHE
pacrno3HaBaTb CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIbHBIE MHOTOIPaHHUKH;

[1P611 VYmenue omnepupoBaTh MOHATHSAMHU: JBI)KEHUE B
MPOCTPAHCTBE, IMOA00HBIE (UTYpHl B MPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLIEHHWE IUIOLIAAEH IOBEPXHOCTEH U
00beMOB MOAOOHBIX GUTYp MPH PELICHUHU 3a]1aY;

I1P612. YMeHue BBIYHCIATH T'€OMETPHUUECKHE BEITHMUMHBI
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CHOCOOHOCTh ux MCIIOJIb30BaHUs
B [I03HABATEJIbHON U COLUAIbHON IPAKTUKE

OBnanenue YHHUBEPCATbHBIMU PEryJIATUBHBIMU
JENCTBUSAMU: a) CaMOOpPraHu3aLns: Jienath
OCO3HAHHBII BBIOOp, apryMEHTUPOBaTH €ro, OpaTh

OTBCTCTBCHHOCTD 3a pCUHICHUC

(mmuHa, yroj, Imiomanb, o0beM, IUIOMIAAb MOBEPXHOCTH),
UCTIOJB3YS U3y4eHHBIC (DOPMYITBI M METOBL;
ITP613. YMenue onepupoBaTh MOHATUSIMH: MPSIMOYTOJIbHAS

CHUCTEMA KOOpJAUHAT, KOOpAWHAThI TOYKHU, BCKTOD,
KOOpAWHATbl BEKTOpa, CKAIAPHOC IIPOU3BCACHHUEC, YIOJ
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOHU3BCACHUC
BCKTOpa Ha YHUCIIO, HaxoaUuThb

C MOMOIIBIO H3YYEHHBIX (DOPMYIT KOOPAMHATHI CEPEIUHBI
OTpe3Ka, paCCTOSTHUE MEXKy IBYMS TOUKAMU;

[1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3yYEHHBIH METO/]
JUIsL pelIeHHs 3aJadyd, pPAClO3HaBaTb MaTEMaTHYECKUE
(baKTbI

U MaTeMaTHYeCKUE MOJAEIHU B IPUPOAHBIX U OOILECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME INPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUHCKOM W  MHUPOBOM
MAaTE€MaTU4YECKON HAyKH

OK 02. Hcnomp3oBaTth

COBPEMEHHBIE  CpPEACTBa
IIOWCKa,  aHalmM3a |
UHTEPIpETauN
uHpopManuuy, u
UH(pOpMallMOHHbIE
TEXHOJIOTUH Ui
BBITTOJTHEHHS 3aj1a4
npodeccuoHaIbHON
JeSITeTbHOCTH

JIMuHOCTHBIE PE3yNbTaThl JOJDKHBI OTpaXaTb B YaCTH:
[IEHHOCTH HAYYHOTO ITO3HAHHMS:

- c(OpPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOILECTBEHHOH NpakTHKH, OCHOBAaHHOIO Ha
JMajiore  KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;
MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
Ognanenue YHHUBEpCAIbHBIMU y4eOHBIMU
TI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ nHpopmarmei:

- BIIQJCTh HABBIKAMH TIOJyYEHHUS WHPOpPMALUU U3
UCTOYHHKOB  DPa3HBIX  THUIOB,  CaMOCTOSITEILHO
OCYIIECTBIISITh TIOMCK, aHAU3, CHUCTEMAaTU3aII0 W
UHTEpIpeTalnio HHQOPMAIMN pPa3IWYHbIX BHUIOB U
dbop™m mpeacTaBIeHNUS;

- CO3/1aBaTh TEKCThI B Pa3IMYHbIX (hopMaTax C yueToM

[1P64. VYmenue omnepupoBaThb MOHATUSAMH: (YHKIHA,
HenpepbiBHasE (QyHKUUS, NPOU3BOAHAs, IepBooOpa3Hasd,
OIIPEIEIICHHBIN UHTETPall; YMEHUE HAXOAUTh IIPOU3BOJHbIE
AJIEMEHTapHbIX  (QYHKIUH,  WCIOJB3YSd  CIPaBOYHbBIE
MaTepHabl; HCCIIEN0BATh
B MpOCTEWINUX ciydasx (YHKIUM HAa MOHOTOHHOCTD,
HaXOJUTh HaWOOJbIINE U HAUMEHBIINE 3HaYeHUs PYHKLUH;

CTPOUTh TIpaUMKM MHOTOYJIEHOB C HCIOJb30BaHUEM
afnmapara — MaTEeMaTH4YeCKOro  aHajlu3a;  NPUMEHATh
IIPOU3BOIHYIO

[P pEUIEHMM 3aJad Ha JBW)KECHME;, pelarb IPaKTHKO-
OpUEHTUPOBAHHBIE 3a/1a4l Ha HAauOOJbIINE U HAUMEHbIINE
3HAYEHMS, HA HAXO0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHUS

[1P66. YMeHnue peniath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE Ha MPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHE,
paboTy, CTOMMOCTb TOBapOB U YCIYI, HaJOIH, 3a/Ja4d W3
007acTH  yOpaBJeHHs  JUYHBIMA U CeMEHHBIMHU




Ha3HayeHWs HHOpMalMM U 1ENeBOM ayauTOpuH,
BBIOMpass ONTHMaJbHYIO (OpMy TpeAcCTaBiICHUS U

BHU3YyalIU3alllu,

- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(i)OpMaHI/II/I, cC COOTBETCTBHEC IIpaBOBbBIM
1 MOPAJIbHO-3TUYCCKHUM HOPpMaM,

- HCIIOJIB30BaTh cpe€acTBa PIH(bOpMaI_[I/IOHHBIX
N KOMMYHUKAIUOHHBIX TEXHOJIOTHII B pPCIICHUA
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX
u OpraHru3alOHHBIX 3aga4 C CO6JHOI[CHI/ICM

TpeOOBaHUI HAPrOHOMUKH, TEXHHMKH OE30MaCHOCTH,
TUTHUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U 3TUYECKUX
HOPM, HOPM HH()OPMAIIHOHHOM 6€30MacHOCTH;

- BJIaJeTh HABbIKAMHU pACIIO3HABAHHUS M  3aAIUTHI

dbuHaHCAMM);  COCTAaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W MX CHCTEMbl IO YCIOBUIO 3a/1auH,
UCCIIEIOBaTh  IOJyYEHHOE  pelIeHHe U OLEHUBATh
MPABIONOI00HOCTH PE3YJIbTATOB;

I[IP67. VYmeHue omepupoBaTh IOHATHUSAMH: CpeIHEE
apudmernyeckoe, MenuaHa, HauOONbIIee W HAWMEHBIIEE
3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHUE MU3BJICKATh, HHTEPIPETHPOBATH
uH(poOpMallMi0, TPEICTaBICHHYO B  Tabimumax, Ha
quarpammax, rpadukax, OTpa)karollylo CBOHCTBA pealbHBIX
MIPOLIECCOB

U SBIICHUH; NPEICTABIATh HHPOPMAIIMIO C TIOMOIIBIO
TadJIUIL

U UarpaMm; MCCIIEIOBAaTh CTaTUCTUYECKHE JIaHHbBIE, B TOM

uHpopManuuy, UH(POPMALMOHHOM 0e30macHOCTH | yucie ¢ [pUMEHEHHEeM TIpadUuyeckux MeETOJ0B H
JMYHOCTH AIIEKTPOHHBIX CPEJCTB;
[1P614. YMeHue BbIOMpaTh MOAXOIAMINN N3YUYSHHBIH METO
JUIsL pelleHus 3aJlaud, paclio3HaBaTh MaTeMaTHYeCKue
(bakThbI
1 MaTeMaTUYeCKHUEe MOJIENU B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IPUBOAUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHPOBOH
MaTEMaTHYECKON HAYKN
OK 03. [TIlmanupoBatrh | JIMUHOCTHBIE  pe3yabTaThl  JODKHBI  oTpaxkarb | [IP61. Brnagenue meTomamMu m0Ka3aTeNbCTB, alTOPUTMAMU
" pealn30BbIBaTh | B YaCTU: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMSL: pemieHus 3ajaa4; yMeHHe (opMyIupoBaTh OIpeaesIeHUs,
coOCTBEHHOE - chOpMUPOBAHHOCTh HPABCTBEHHOIO  CO3HAHUS, | aKCHOMBI M TEOPEMbI, TNPUMEHATh MX, MPOBOAUTH
npodeccuoHaIbHOe ATUYECKOI0 IIOBEJICHUS; JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/1ay;

U JIMYHOCTHOC pasBUTHC,
peIPUHIMATETBCKYIO
JESTSIILHOCTD

B npodhecCuOHANBHOM
chepe, WCITOJIH30BATh
3HAHUS 1O  TPaBOBOU

- CIIOCOOHOCTH OIIEHMBATh CUTYallMI0 M TNPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HAa MOpPaIbHO-
HPAaBCTBCHHBIC HOPMEI 1 ICHHOCTH,

- OCO3HaHWE JIMYHOTO BKJIaJa B
YCTOMYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM DOAMTEISIM U

MMOCTPOCHHUC

[1P64. VYmenue omnepupoBaTh NOHATUAMHU: (QYHKIHS,
HerpepbiBHass (QYHKIMSA, TNPOU3BOAHASA, IepBooOpa3Has,
OTpe/IeNIEHHbIM WHTErpai;, yMEeHHe HaXOIUTh POU3BOHbIE
DJIEMEHTApPHBIX  (QYHKIUH,  MCIONB3ys  CIpPaBOYHBIE
MaTepuaibl; UCCIEeI0BaTh B MPOCTEHIINX CiIydasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HAaMMEHBIINE




u (buHaHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX KHU3HEHHBIX
CUTYaIUIX

(unu) IpYruM 4ieHaM CeMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHS LEHHOCTEW CEMEUHOMU
JKU3HU B COOTBETCTBMM C TPagULUsSMHU HapOJOB
Poccuu;

MeranpeaMeTHbIE€ PE3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnanenue YHUBEPCAIbHBIMU peryasiTUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHHU3alUs:

- CaMOCTOSITEJIBHO OCYLIECTBJIATh I103HABATEIbHYIO
JeSTENIbHOCTb,  BBIABIATH IPOOJIEMBbI, CTaBUTh U
dbopmynupoBath COOCTBEHHBIE 3a1aun B
00pa30oBaTeNbHON  JEATEIBHOCTM U YKU3HEHHBIX
CUTyallUsIX;  CAMOCTOSITEJIbHO  COCTAaBJIATh  IUIAH
pelieHus npoOaemMbl ¢ YU4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU; JaBaTh
OLICHKY HOBBIM CUTYallUsIM;

CHocoOCTBOBaTh  (POPMHUPOBAHUIO M IMPOSBICHUIO
IIUPOKOW OSPYIUIIUM B Pa3HBIX O0OJIACTAX 3HAHHM,
NOCTOSIHHO TOBBIIATh CBOM 00pa3oBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh IMpHEMbl peQuieKCuHu s
CHUTYallUH, BBIOOpA BEPHOTO pEILICHMS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh
PELICHHS 110 UX CHUKEHUIO;

B) OSMOIMOHAIbHBIA HMHTEJUIEKT,
c(OpPMHPOBAHHOCTbD:

BHYTPEHHEN MOTHMBAILIMM, BKJIFOYAKOUIEH CTPEMIIEHUE K
JOCTHIKCHMIO  LeJIM M YCIeXy,  ONTHUMH3M,
WHULHATUBHOCTh, YMEHHE JI€WCTBOBATh, HMCXOAS W3
CBOUX BO3MOXHOCTEH;

- OMIIaTUH, BKJIOYAIOMIEH CIOCOOHOCTh IOHUMATh
OMOLIMOHAJIBHOE COCTOSIHUE IPYIMX, YYUTBIBATH €I0

OLCHKHU

MpeIoIararo

3HaYeHUs (QYHKUMI; CTPOUTh TpapuKd MHOTOUWIEHOB C
UCTOJIB30BAHUEM ammapara MaTeMaTHYeCKOro aHalln3a;
MPUMEHSITh MIPOU3BOIHYIO
OpU PElICHWM 3aJad Ha JBIKCHHE; pelaTh MPaKTHKO-
OpUEHTUPOBAHHBIC 33a/1a4l Ha HAUOOJbIINE U HAUMEHbIINE
3HAYEHUs1, Ha HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPEHUS
ITPG5. YMeHue omepupoBaTh MOHATHAMU: pallHOHATbHAS
¢GyHKIMSA, MMOKa3areiabHas (PyHKLMS, CTENEHHas (QYHKIMS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
¢bynkuuu, odpaTtHble (QYHKIMH;, YMEHUE CTPOUTH IpaduKu
M3YYEHHBIX (YHKIHHA, HCIONb30BaTh Tpaduku IpU
U3y4CHUH IIPOLIECCOB
U 3aBHCUMOCTEH, MPH pEIICHUU 33]a4 U3 APYTUX Y4eOHBIX
NpEeIMETOB M 33Jad M3 pEaJbHOH JKU3HU; BBIPAXaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[1PG6. YMmenue pemarb TeKCTOBBIC 3aa4d PA3HBIX THUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JOJM M YacTd, Ha JBH)KEHHE,
paboTy, CTOMMOCTb TOBapOB W YCIYT, HAJOTH, 33aJadd U3

o0nacTd  ynpaBieHMs  JUYHBIMA U CEeMEHHBIMHU
¢uHaHCaAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IIOJIyYeHHOE  pELIeHHe M OLCHHMBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omepupoBaTh MOHATHSAMH: CpelHEe

apudmernyeckoe, MenuaHa, HauOoJblllee U HaWMEHbIIEe
3HAYEHUS, pa3Max, JHUCIECPCHs], CTaHIapTHOE OTKJIOHCHUE
YHCIOBOTO Ha0Opa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaIMIO, TPEJICTAaBICHHYI0O B  TaOmWIax, Ha
quarpammax, rpadukax, OTpa)xaronlylo CBOMCTBA peabHBIX
MIPOIIECCOB

W SBICHUH; TPENCTaBIATh HHPOPMAIMIO C TOMOIIBIO
TaOJIHILL

W JAWarpaMm; MCCIEeI0BaTh CTATHCTUYECKUE JAaHHBIE, B TOM
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npu OCyHmCCTBJICHNH KOMMYHUKAIIUU, CIIOCOOHOCTh K
COYYBCTBUIO U COIICPCIKUBAHUIO,
- COIMaJIbHBIX HAaBBIKOB, BKJIIOYAIOMINX CIIOCOOHOCTH

BBICTPaWBaTh OTHOUICHHUS C JPYTMMHU JIIOJIbMH,
3a00TUTBCS, TMPOSBIATH HMHTEPEC W pa3peniath
KOH(JINKTHI

yucie ¢ I[PUMEHEHHUEM METO/I0B U
AJIEKTPOHHBIX CPEJICTB;

ITP68. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U CcllydaifHOE COOBITHE, BEPOSTHOCTh CIIY9allHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HUCIIOJIB30BAHUEM
rpadUYeCcKUX METOJOB; IPUMEHATH (POPMYIIBI CIOKEHUS U
YMHOXEHHUS BEpPOSTHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMynBl TpU PELICHUU 3a7a4;, OIICHHUBATH BEPOSTHOCTH
peabHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4YailHBIMHU
BEIIMYMHAMU; YMEHHE MPUBOJIUTH TPUMEPHI MPOSIBICHUS
3aKOHA OOJBIIUX YKCENT B IPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1P614. YMmenue BoIOMpPATh TOIXOISAIINA U3YYEHHBINH METO]]
JUISL  PEIIeHUs] 3aJa4yd, pacro3HaBaTh MaTEeMaTHYECKHE
(hakThl

¥ MaTEeMaTHYECKHUE MOJICTU B IIPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH HPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA pPOCCUHWCKOM W  MHPOBOH
MaTE€MaTUYeCKON HayKu

rpaguIecKux

OK 04. DdodextusHo
B3aMMO/IEHICTBOBATh

U paboTaTh B KOJIEKTUBE
U KOMaHie

JIndHOCTHBIE pe3yNbTaThl JOJKHBI OTPAKATh B YACTH:
LIEHHOCTH HAy4YHOI'0 MO3HAHMSA: OCO3HAHUE LEHHOCTHU
HAay4YHON JE€ATEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYKD M  HCCIENOBATEIBCKY JIESITEIBHOCTD
WHJIUBUIYaJIbHO U B TPYIITIE

MeranpeaMeTHbIe pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnajeHne YHUBEPCATBHBIMA KOMMYHUKATHUBHBIMH
JCUCTBUSIMU:

0) cCOBMECTHasI IESITEIIbHOCTb:

- NOHMMAaTb M  HCHOJB30BaThb  MPEUMYIIECTBA
KOMaHTHOW ¥ MHANBHUIYaTbHON PaOOTHI,

- T[pPUHUMATh 1[I COBMECTHOW JEeATEIbHOCTH,
OpraHW30BBIBAaTh U KOOPJIWHUPOBATH NEUCTBHUS IO €€
JOCTHKEHHIO: COCTaBJIATH IIaH JIEHCTBHH,

[1P61. Bnagenne meromaMu J0Ka3aTeNbCTB, alrOpUTMaMU
pelieHus 3aaad; ymMeHwe (GOopMyITUpOBaTh OMpeNeICHHUS,
aKCHOMBI ¥ TEOPEMBI, TPHUMEHATH WX, IPOBOJUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/I€ PEIlIeHUs 3a/a4;
[IP67. VYmeHue omepupoBaTh MOHATHSAMH: CpellHEe
apudmernyeckoe, MenuaHa, HauOoJblllee U HaWMEHbIIEe
3HAYEHUS, pa3Max, JHUCIECPCHs], CTaHIapTHOE OTKJIOHCHUE
YHCIOBOTO Ha0Opa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
nH(pOpMAIIMIO, TPEJICTABICHHYI0 B  TaOmuIax, Ha
quarpammax, rpadukax, OTpaxaronlylo CBOMCTBA pealbHBIX
MIPOIIECCOB

W SBICHUH; TPENCTaBIATh HHPOPMAIMIO C TOMOIIBIO
Ta0JIMIL

W JAWarpaMM; MCCIEe0BaTh CTATHCTUYECKUE JAaHHBIE, B TOM
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pacrpeenaTh pojid C y4eTOM MHEHHUH YYaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM PabOTHI;
- KOOPJIUHUPOBATh u BBITOJIHSATD
B YCIIOBUSAX peabHOTO,

¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYIIECTBJISITH ~ TO3UTUBHOE  CTPATETHMUYECKOE
MOBEJICHHE B PA3IUYHBIX CHUTyallUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.
OBnanenue YHHUBEPCATbHBIMU PEryJIATUBHBIMU
JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTUBEI M ApTYMEHTBI JPYTUX JIFOJICH TIPH
aHaJIM3€e PE3yNbTAaTOB JIEATEIHHOCTH;

- IIpU3HABaTh CBOE NPABO W MPABO JPYTHX JIIOJACH Ha
OIIINOKH;

pabory
BUPTYaITHHOTO

qucie C IPUMEHEHHUEM METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

ITP68. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U cllydaifHOE COOBITHE, BEPOSTHOCTH CIIy4allHOTO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTb C HCIOJIb30BaHUEM
rpadUYeCcKUX METOJOB; IPUMEHATH (POPMYIIBI CIOKEHUS U
YMHOXEHHUS BEpOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMynBl TpU PELICHUU 3a7a4;, OIICHHUBATH BEPOSTHOCTH
peabHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4YailHBIMHU
BEIIMYMHAMU; YMEHHE MPUBOIUTH TPUMEPHI MPOSIBICHUS
3aKOHa O0JBIINX qucen B MPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1P614. YMmenue BoIOMpPATh TOIXOISAIINA U3YYEHHBINH METO]]
JUISL  PEIIeHUs] 3aJa4yd, pacro3HaBaTh MaTEeMaTHYECKHE
(hakThl

rpaguIecKux

- pa3BUBaThb  CHOCOOHOCTh  TIOHUMATh  MHP | M MAaTEeMaTHYECKHUE MOJEIU B IPUPOIHBIX U OOIIECTBEHHBIX
C MO3ULIMH JPYTOT0 YEJI0BEKa SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH HPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA pPOCCUHWCKOM W  MHPOBOH
MaTE€MaTUYeCKON HayKu
OK 05. OcymectBisate | JIMUHOCTHBIE — pe3yabTaThl  JOKHBI  oTpaxkarh | [IP61. Brnagenue meTomamMu m0Ka3aTeNbCTB, alTOPUTMAMU
YCTHYI0O M HHCBMEHHYIO | B YacCTH: 3CTETHYECKOTO BOCITUTAHUSA: pelieHus 3aaad; ymMeHwe (GOopMyITUpOBaTh OMpeNeICHHUS,
KOMMYHHUKAIHIO - DCTETUYECKOE OTHOIICHHE K MUPY, BKIIFOUasi 5CTETUKY | aKCHOMBI M TEOPEMbI, NPHUMEHSATh WX, IMPOBOJUTH
Ha roCy/IapCTBEHHOM | ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUYECTBA, CIOPTA, | JOKa3aTeNbHbIE PACCYKICHUS B XOJ€ PEIlIeHUs 3a/a4;
A3bIKE Poccuiickoii | Tpyaa u 0OIIECTBEHHBIX OTHOIICHHUIA; [TPG6. YMenue pemarb TeKCTOBBIC 3a7a4M PAa3HBIX TUTIOB (B
Qenepallii ¢ Y4€TOM | - CIIOCOOHOCTh BOCHPHUHHMATHh pa3UYHbIE BUIBI | TOM 4YHCIIE HA TPOIEHTHI, JOJU U YacTH, Ha JBHKEHUE,
0coOeHHOCTeH UCKyCCTBa, TpPaJuIMM W  TBOPYECTBO  CBOEro | paboOTy, CTOMMOCTh TOBAapOB M YCIYr, HAJIOTH, 3a/Jaydl U3
COLIMAJILHOTO W JpYrHX HapoJOB, OIIyIaTh OMOIMOHAIbHOE | OONAcCTH  yOpaBlIeHUS  JHUYHBIMH U CEeMEHHBIMU
U KYJIbTYPHOTO | BO3A€HCTBHE HCKYCCTBA; (hUHAaHCAaMM),  COCTABJISITH  BBIPAXCHHS,  YpaBHEHUS,
KOHTEKCTa - yOeXJEeHHOCTh B 3HAYUMOCTH JJs JUYHOCTH | HEPaBEHCTBA W WX CHCTEMBl MO YCIOBHIO 3aJlayH,
U o0IIecTBa OTEUYECTBEHHOTO M MHPOBOTO HMCKYCCTBA, | MCCIENIOBaTh  IOJIyYEeHHOE  pElIeHWe U  OLIEHUBATh

ATHUYECKUX KYJIbTYPHBIX
Y HapOJHOT'O TBOPYECTBA
MeTtanpeqMeTHbIE PE3YIIbTAThI TOJKHBI OTPaXaTh:

TpaauLIAI

MPaBIONOI00HOCTH PE3yJIbTATOB;
ITP68. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U cIlydyaiiHO€ COOBITHE, BEPOSITHOCTH CIIYYaHOTO COOBITHS;
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OBnaneHve YyHUBEPCAIbHBIMH KOMMYHUKATHUBHBIMU
JICUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBIATH
BO Bcex c(hepax KU3HHU;

- pacrno3HaBaThb HeBepOalIbHbIE CpEACTBAa OOILEHUS,
MIOHUMATh 3HAuUCHUE COIMATTLHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CUTYyallun
U CMSTYaTh KOH(JIUKTHI;

- Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS
C MCITOJIb30BAaHUEM SI3BIKOBBIX CPEICTB

KOMMYHHKallUH

YMEHHE BBIYUCIATH BEPOSITHOCTH C  HMCIOJIb30BAaHUEM
rpaUuecKuX METOJOB; IPUMEHSATH (POPMYJIBI CIIOKEHUS U
YMHOXXCHHSI BEPOSITHOCTEH, KOMOWHATOpHBIC (AKTHI H
dbopMyIbl TpU PENICHUW 3a]lad; OIICHHWBATh BEPOSITHOCTH
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMHU
BEJIMYMHAMU; YMEHHUE MPUBOJIUTH MPUMEPHI MPOSIBICHUS
3aKOHa 0OIBIINX quces B MPUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHHIX;

[1P614. YMmenue BoIOMpPATh TOIXOISAIINM U3YYEHHBIN METO]]
JUIS.  PeIIeHUs] 3aJa4yd, pacro3HaBaTh MaTEeMaTHYECKHE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIH B MIPUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCHUCKOM W  MHUPOBOHU
MaTE€MaTUYeCKON HayKu

OK  06. IIposBisTh
IpaXkJIaHCKO-
NaTPUOTHIECKYIO
HO3UIHIO,
JIEeMOHCTPHPOBATH
OCO3HAaHHOE  IOBEJCHUE

Ha OCHOBE POCCHUHCKHX
JlyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM YHCJIC
C Y4Y4€TOM TapMOHM3aLUU
MEXHAIMOHAIbHBIX

51 MEXKPEJIIUTUO3HBIX
OTHOILLIEHWH, NPUMEHSAThH
CTaHJAPThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS

JImgyHOCTHBIC PE3YIbTAaThL JOJIDKHBI OTpaXaTb
B 4aCTH:

- TpaXXJIaHCKOI'O BOCIIUTAaHHA: IIPHUHATHC
TPAAUIUOHHLIX HAIIMOHAJIBHBIX, O6IJ.I€‘ICJ'IOBC‘-I€CKI/IX
TYMaHHUCTUUYCCKUX

" ICMOKPAaTUYICCKUX HCHHOCTCﬁ;

-IIaTPUOTHYCCKOT'O BOCIIMTAHUA:

OCHHOCTHOC OTHOIIICHHUEC K TOCYydapCTBECHHBIM

CHUMBOJIaM, UCTOPUUYECKOMY U IPUPOJIHOMY HaclleJHIo,
NaMsITHUKaM, TpaIULIUAIM HapoJ0B Poccun,
noctwxkeHusiM Poccum B Hayke, HMCKYCCTBE, CIIOpPTE,
TEXHOJIOTHSAX U TPYIE;

MeramnpeaMeTHbIe pe3yJabTaThl JOKHBI  OTpakaTh:
Osnajenue YHUBEPCAIbHBIMU PETYIATUBHBIMU
NEUCTBUSIMU:

B) OSMOLMOHAJIBHBIA HMHTEIUIEKT, MPEANOararomi
c(hOopMUPOBAHHOCTH:

--CaMOCO3HaHHs, BKJIFOYAIOIIETO CIIOCOOHOCTh

[1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, alrOpUTMaMu
pelieHus 3a1a4; yMeHHe (OopMyIupoBaTh OINpeeseHHs,
aKCMOMBI ¥ TEOpPEMBI, TPUMEHATH WX, TPOBOANUTH
JI0Ka3aTeIbHbIC PACCY)KICHHS B X0 PELICHUS 3ajiay;

[1P66. YMeHnue pemiath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha TPOLEHTHI, JOJM M YacTd, Ha JBH)KEHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3aJaudl W3

o0nacTd  ynpaBleHMs  JUYHBIMA U CeMEHHBIMHU
¢uHaHCaAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IOJIyYEHHOE  pEIIeHHe M OLCHMBATh
MPaBIONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmenue omepupoBaTh MOHATHSAMH: CpelHEe

apupmeTHyeckoe, MenuaHa, HauOosbllee M HauMEHbIlEe
3HAYeHMs, pa3Max, AUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHUCIOBOT0 HabOpa; yMEHHUE U3BJEKaTh, HHTEPIPETUPOBAThH
uH(poOpMallMio, TpPEJICTaBICHHYH0O B  Tabimumax, Ha
JuarpaMmax, rpadukax, OTpakarollylo CBOMCTBA peaJbHbIX
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IIOHUMAaTh CBO€ 3MOLMOHAIBHOE COCTOSIHUE, BUJAETH
HaIpaBJCHUsl Pa3BUTHUSI COOCTBEHHON 3MOLIMOHATBHOM
chepsl, ObITh YBEpEHHBIM B ce0e;

- CaMOPETYJIMPOBAHHUS, BKIIKOYAIOIIETO0 CaMOKOHTPOJIb,
YyMEHUE [PUHUMATh OTBETCTBEHHOCTh 3a CBOE
IIOBEJICHUE, CIIOCOOHOCTH aJaNTUPOBATHCSA K
SMOILIMOHATBHBIM U3MEHEHUSM U MPOSIBISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHUBAlLlUM, BKJIKOYAIOLIEH CTpEMJICHUE
K JOCTIDKCHHIO LEeTd U  YyCIexy, ONTHMHU3M,
WHULHUATUBHOCTb, YMEHHUE JI€WCTBOBAThb, HCXOAS U3
CBOMX BO3MOXKHOCTEH;

- OMIIaTUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh
AMOLMOHAIIBHOE COCTOSIHUE APYTUX, YYUTBHIBATH €r0
IPU OCYILIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COIIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH
BBICTPANBaTh OTHOIIICHHUS
C APYTUMU JIOJbMU, 3200TUTHCS, TIPOSBIATH UHTEPEC U
paspemiath KOH(IUKTHI

IIPOLIECCOB

U SBJICHUH; TPEACTaBIATh WHPOPMALMIO C TOMOIIBIO
TadJIHIL

U JyarpaMM; MCCJIEI0OBaTh CTaTUCTUYECKHUE JIaHHBIE, B TOM
qyucie C IPUMEHEHHeM TIpapHUuecKux METOJ0B U
JJIEKTPOHHBIX CPEJICTB;

ITP68. YMeHue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U CIy4allHOE COOBITHE, BEPOSITHOCTD CIIyYaifHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOATHOCTb C HCIOJIB30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHSITh (POPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOUMHATOpHBbIE (aKThl H
(dopMyJibl NpU PEIIEHUU 3a]la4; OLIEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4alHBIMH
BEJIMYMHAMU; YMEHME IPHUBOJUTH IPHUMEPHI IPOSBIICHUS
3aKOHa 00JIbIINX quce B IIPUPOJHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOIAMINN N3YUYSHHBIH METO
JUIL  PELICHHs] 3aJa4d, paclo3HaBaTb MaTEeMaTHYECKHE
(bakThbI

1 MaTeMaTUYeCKHUEe MOJIENU B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHME IPUBOAWUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHPOBOH
MaTEMaTHYECKON HAYKN

OK 07. CogelictBOBaTh

COXPaHEHHIO
OKpYyKaroleun cpenbl,
pecypcocOepeReHuto,

IMPUMCHATH 3HAHUA

00 W3MEHEHMH KIMMAaTa,
HNPUHLIUIBL  OEpPEXITUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO EHCTBOBATH
B Ype3BbIYAHBIX

JImgyHOCTHBIE pe3yJabTaThI JTOJDKHEI
B YaCTH: YKOJIOTHYECKOT O BOCITUTAHHUS

- AKTMBHO€ HENpPUATHE ACHUCTBHUH, MPUHOCIIIUX BpE.
OKpYXKarollleH cpee;

- YMEHHE  MPOTHO3MPOBATH
SKOJOTHMYECKHE  MOCJEACTBHUS
JIEMCTBHM, IPEAOTBPAILATh UX;

- PpAaCLIMpPEHHUE OMNbITA JEIATEIBHOCTU SKOJOTMYECKOU
HaIpPaBJIEHHOCTH;
MeranpeameTHble  pe3yJIbTaThbl

OTpaxkaThb

HeOJIaronpusiTHbIE
IpeINpUHIMAEMBIX

HJOJDKHBI  OTpa>XaThb:

[1P61. Bnagenne meromaMu J0Ka3aTeNbCTB, alrOpUTMaMu
pelieHus 3ajaa4; yMeHHe (OopMyIupoBaTh OINpeeseHHs,
aKCMOMBI W TEOPEMBI, TPUMEHATh WX, TPOBOJHUTH
JIOKa3aTeIbHbIE PACCYKICHHS B X0 PELICHH 3aj1ay;

[1P64.  VYmeHue omnepupoBaTh MOHATHAMH: (YHKIHS,
HerpepbiBHass (QYHKIMSA, TNPOU3BOAHASA, IepBooOpa3Has,
OTIpeNIeICHHBIA MHTETPal;, YMEHHUE HAXOJIUTh MPOU3BOIHBIC
DIIEMEHTApPHBIX  (QYHKIUIH,  MCIOJIB3Ys ~ CHpPaBOYHBIE
MaTepuaibl; UCCIEeI0BaTh B MPOCTEHIINX CiIydasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HAaMMEHBIINE
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CUTyallusax

OgnageHue YHUBEpCaIbHBIMHU y4eOHBIMU
[I03HABATEJIbHBIMU JICHCTBUSIMH:

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- pa3pabaTpiBaTh  IUIAH  PEHICHHS  TPOOJIEMBI
C Yy4YeTOM aHallu3a MMEIONMUXCS MaTePHATBbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

- OCYHICCTBIIATH IIEJICHAIIPABICHHBIM TMOUCK TEPEeHOca
CpelCTB u croco0oB JIeHCTBUSA
B IIPO(hEeCCHOHANIBHYIO CPEY;

- yYMeTh TICPEHOCHTH 3HAHWS B TI03HABATEIHHYIO
U TIPAKTUYECKYIO 00JIACTH KU3HEACITEIbHOCTH;
OBnajseHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMU
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- TpemjaraTh HOBBIE IPOCKTHI, OIICHUBATH HJICH
C MO3UIIUU HOBU3HBI, OPUTHHAIHHOCTH, MTPAKTHICCKON
3HAYMMOCTH;

OsgnageHue YHHUBEPCATHHBIMU PETYISTHBHBIMU
JEUCTBUSIMHU:

0) CaMOKOHTPOJIb!

- JaBaThb OIIGHKY HOBBIM CHUTYyallUsM, BHOCHTH
KOPPEKTHUBHI B JICATEIIBHOCTH, OIICHUBATh COOTBETCTBUE
pe3yIbTaTOB LIETSIM

3HAa4eHUs (QYHKUUH; CTPOUTH TIpaMKd MHOTOUWIEHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTH4YeCKOI'0 aHaJN3a;
IPUMEHATh IPOU3BOJAHYIO IIPU pPELICHMHM 33had Ha
JIBUKEHHE; pellaTh IPaKTUKO-OPUEHTUPOBAHHbBIE 3a/1a4H HA
HauOoJIbIINEe M HAUMEHbIIUE 3HAYEHUs, Ha HaXOXKIECHUE
IIyTH, CKOPOCTH U YCKOPEHUs

ITP65. YMeHue omepupoBaTh MOHATHAMH: palldOHATbHAsS
¢GyHKIMSA, MMOKa3areiabHas (PyHKLMS, CTENEHHas (QYHKIMS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUYECKHE
¢bynkuuu, odpaTtHble (QYHKIMH;, YMEHUE CTPOUTH IpaduKu
U3y4eHHbIX  (DYHKIUH, HCHOIb30BaTh TIpaduKu  MpU
U3Y4EHUU IIPOLIECCOB
U 3aBUCHMOCTEH, NPU peIleHUH 3a]ad U3 APYruX y4eOHBIX
IpEeIMETOB UM 3aJad M3 peaJlbHOM KU3HU; BbIpaXaTb
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[1PG6. YMmenue pemarb TeKCTOBBIC 3aa4d PA3HBIX THUIIOB (B
TOM YHCJIE Ha IMPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/aydl U3
o0nacTd  ynpaBieHMs  JUYHBIMA U CEeMEHHBIMHU
¢uHaHCaAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEI0BaTh  IIOJYYEHHOE  pelIeHHEe M OLEHUBAaTh
IPaBJON0I00HOCTh PE3YJIbTATOB;

[1P614. YMmenue BoIOMpPATh NOIXOIAIINA U3YYEHHBINH METO
JUIsL pelIeHHs 3aJadyd, pPAcllo3HaBaTb MaTEMaTHYECKHE
(bakTbI

¥ MaTeMaTHYECKUE MOJEIH B MPUPOAHBIX U OOIIECTBEHHBIX
SBIIGHUSIX, B HCKYCCTBE; YMEHHME TNPUBOAUTH MPUMEPHI
MaTE€MaTU4eCKUX OTKPBITUA pPOCCUHMCKOM U  MHUPOBOH
MaTE€MaTUYECKON HAyKn

[1K 1.3 Cnecapnas
00paboTKa neranei,
M3roTOBJIIEHHE, COOpPKa U

BbINOMHATE NPUTOHOYHBIE CIIECAPHBIE OINEpaluud MpH
M3TOTOBJICHUHU JIeTajiell TPHUCIIOCOOJICHU, PEXYIIETo |
M3MEPUTENIBHOTO  MHCTPYMEHTa B  COOTBETCTBUM  C

YMEHUE BBIOMPATHh TMOIXOMAIIANA METOA HJisi PEIICHHS
3a7a4¥; MOHMMAHNUE 3HAYUMOCTH MAaTEeMaTUKU B U3YUYEHUH
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[PEMOHT TIPUCIIOCOOICHHMIA,
PSKYIIETO U
M3MEPUTEITBHOTO
MHCTPYMEHTA.

[POU3BOJICTBEHHBIM  3aJlaHUEM
TpeOOBaHUI OXpaHbI TPY/IA.

C

COOII0IEHUEM

MPUPOJIHBIX W OOIIECTBEHHBIX MPOIECCOB M SBIICHUIA;
YMEHHUE pPACIO3HaBaTh MPOSBICHHE 3aKOHOB MaTEMaTHUKH
B HCKYCCTBE, yMeHUe MIPUBOJUTH MIpUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON W MHPOBOMU
MaTeMaTUYECKOM HAYKH OKPYKAIOLIEro MUpa
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 312
B T.4.

OcHoBHOe coJep:kaHue 294
BT. 4.:

TeopeTuieckoe o0ydeHue 170
MIPaKTUYECKHE 3aHATHS 124
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 96
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOPETHUECKOE 00yUueHue 54
[PaKTUYECKUE 3aHATUS 42
CamocrosiTesibHas padoTa 10
IMpomexxyTounas aTrecTanus (IK3aMeH) 4
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBHO-

HaumeHoBaHue pa3/aesioB . O0bem dopmupyemble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, IPUKJIATHOMI
U TeM 4acoB KOMIETEeHIHN
MOAYJIb (IPY HAJTUYHMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Pasgen 1. IloBTopenme 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia
Hean u 3agauM | basoBble 3HAaHHMA W yMEHUsA IO MaTeMaTHKe B MNPOPECCHOHATBHOW U B
MAaTeMaTHKHU NPH | TOBCEITHEBHOM J1€ATEIHHOCTH.
OCBOEHHUH 2
CHeNnaJIbHOCTH
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJia
Yucna wum BpruuciaeHus. | JlelicTBUS HAJ| MOJIOXKUTEILHBIMEA U OTPUIIATSIIEHBIMEA YUCIIAMU, OOBIKHOBEHHBIMHU U
Boipaxkenus U | JECATHYHBIMH IPOOSMHU. OK-01, OK-02,
npeodopa3oBaHusA JeiicTBus co creneHsaMu, (OpMyIIbl COKPAIIEHHOTO YMHOKEHHS. 2 OK-03, OK-04,
Tema 1.3. IIpodeccnonaIbHO-OpHEHTHPOBAHHOE co/iep:kaHue (conep:xkanue 4 OK-05, OK-06,
I'eomeTpus HA | IPUKJIATHOTO MOIYJISA) OK-07
IJIOCKOCTH 1K 2.4
[IpakTHKO-OpUEHTHPOBAHHBIC 33291
I131. Buaer miockux ¢uryp u ux miomanb .Haxoxknenuwe miomaae MmiocKux
¢buryp 1 paboT Ha CTaHKax
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
IIpoueHnTHbIE [TpocThie TPOIEHTHI, pa3HbIE CIIOCOOBI MX BBIUHCIICHHS.
BBIYHCJICHUS CIOKHBIC TPOIICHTHI 3
13 2. Tlomcy€T MpOCTHIX M CIOKHBIX MPOIIEHTOB
Tema 1.5 Conep:xanue yueOHOro MaTepuaJia
YpaBHeHust u | Jluneitneie, KBagpaTHbIe, JPOOHO-TMHEWHbBIE YPABHEHUS U HEPABEHCTBA
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HEePaBeHCTBA 13 3. Pemenue nuHEHHBIX, KBaJgpaTHBIX, JAPOOHO-TMHEWHBIX YpaBHEHUH U 2
HEPABEHCTB
Tema 1.6 Conep:xanue yueOHOro MaTepuaJia
Cucrembl ypaBHeHuil M | CiocoOBI pEIICHUS CUCTEM JIMHCHHBIX YPABHCHHIA.
HEPaBEHCTB [Toustus: matpuna 2x2 u 3x3, onpeaenuTeias Matpulibl. Meron ["aycca. 5
CucreMbl HEJIMHEHHBIX YPABHEHUN.
CucreMbl HEpaBEHCTB
I13 4. Peuienue cucteM JTMHEMHBIX YPaBHEHUN Pa3IMUHBIMU METOIaMU
Tema 1.7 Conep:xanue yueOHOro MaTepuaJia
BxoaHoii KOHTPOJIB Bbruncnenuss u mnpeoOpa3oBaHusa. YpaBHEHHUS U HepaBEeHCTBA. [eomeTpusi Ha
TUIOCKOCTH 2
[13 5. BxoaHoWl KOHTpOJb: BBIUMCICHHS U TPEeoOpa3OBaHUs; ypaBHEHUS U
HEPaBEHCTBA; FEOMETPHS Ha IIJIOCKOCTU
Paznen 2 Ilpsimble w 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia
OcHoBHBIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, MpsMas, MJIOCKOCTb, OK-01, OK-03,
CTepeoMeTpHH. IpOCTPaHCTBO). OCHOBHBIE aKCUOMBI CTEPEOMETPHH. OK-04, OK-07
PacnoJioxkenne mnpsambix | [lepecekaroniuecs, mapauienbHble U CKPEIUBAIOLIUECS MPSMBIE. 4 1K 2.4

M ILIOCKOCTEeH

[Ipu3Hak 1 CBOMCTBO CKPELIMBAIOIINUXCS MPSAMBIX.
OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.

Tema 2.2.

Conep:xxanue yueOHOro MaTepuaJia
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IHapaniaejabHOCTH
NpAMBIX, HNPAMOH H
ILUIOCKOCTH, IIOCKOCTEl

[Mapannensubie mpsiMasgs u 1wiockocTh. Ompenenenue. I[lpusnak. CsoiicTBa (C
JI0KQ3aTeIIbCTBOM).

[TapamnenbHble  MJIOCKOCTH. Ompenenenne.  Ilpusnak.  CpoiictBa  (C
JI0KQ3aTeIILCTBOM).

TeTpaszip v €ro 3JIEMEHTHI.

[Tapannenenunes 1 €ro JIEeMEHTHI.

CBolicTBa NPOTUBOIOJOXKHBIX TpaHed W  JUaroHajeil mnapajiesienuIena.
[TocTpoeHue ceueHui.

Pemenue 3anau.

Tema 2.3.
IlepneHAUKYASIPHOCTH
NPSIMbIX, PSIMOA 1
IJIOCKOCTH, IIJIOCKOCTEM

Conep:xanue yueOHOIro MaTepuaJia

[Iepnenpukynsapusle npsimble. llapannensHbple npsMble, NEPHEHAUKYJSPHBIE K
miaockoctd.  IIpu3Hak — NEpHNEHAUKYIAPHOCTH  IOPSAMOM M IUIOCKOCTH.
Jloka3arenbcTBo.

Ilepnengukynsap u HakioHHasd. Ilepnenaukynsapasle IIockoctd. Ilpusnax
NEPIEHANKYJIAPHOCTH INIOCKOCTEN. [lokazarenbeTBo. PaccTosiHus B IPOCTPAHCTBE.

Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia
Teopema 0 Tpex | Teopema o Tpex neprneHauKyispax. JJokazarenbCcTso.
neprneHInKyJaspax Yron Mexay npsiMoil U IIIOCKOCThIO. YTOJI MEXAY INTIOCKOCTSIMU
Tema 2.5. IIpodeccnonaibHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue
IMapanaeabHsbie, NMPHUKJIATHOT0 MOIYJIA)
NeprneHIuKyJIspHbIE, AKcuombl  cTepeoMeTpud.  [leprneHIuKyasIpHOCTh TMPSMONM U TIJIOCKOCTH,
CKpeluBauuecs MapauieIbHOCTh JIBYX MPSIMBIX, MEePIECHINKYIISIPHBIX IJIOCKOCTH,
npsiMble MEPIECHINKYISIPHOCTh MIJIOCKOCTEH
IIpakTUKO-OpUEHTUPOBAHHBIE 3a1a4H
I13 6. Pemenue 3a1ay Ha UCNIOJIB30BAHUE CBOMCTB MPSMBIX U IJIOCKOCTEMN
[13 7. Pemenue 3ama4 Ha KCIOIb30BAHUE CBOMCTB MPSMBIX W IJIOCKOCTEH INpu
IIOCTPOEHUH YEPTEKEN
Tema 2.6. Conep:xxanue yueOHOro MaTepuaJia
Pemenne 3anau. Ilpsimble | PacnionokeHue mpsMbIX U IUIOCKOCTEH B mpocTpaHcTBe. [lepneHIuKymnsipHOCTh U
" IUIOCKOCTH B | MapajuIeIbHOCTh MPSAMBIX U TIIOCKOCTEH. CKpENIMBAIOIIUECS MPSMbIe
NMPOCTPAHCTBE I13 8. Ilpumenenne NpU3HAKOB MAPATUIETBHOCTH U NEPIEHANKYISIPHOCTH IPSIMBIX U
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IUIOCKOCTEH JJIst PCIICHUS 3a/1a4.

Pa3nea 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Conep:kanue y4eOHOT0 MaTepuaJia OK-02, OK-03,
JlexapToBbl KOOpPAMHATHI | JlekapTOBBl KOOpPAMHATHI B mpocTpaHcTBe. IIpocTeiiiue 3agauum B KOOpAMHATAX. OK-04, OK-07
B npocrpancrBe. | PaccrossHue MexXy IByMsl TOYKaMH, KOOPAMHATBI CEPEAMHBI OTPE3KA 4 K 2.4
Paccrosinue MEXKIY
ABYMSI TOYKAMM.
Koopaunatsl cepeauHbl
oTpe3Ka
Tema 3.2 Coaep:xxanue yueOHOro MaTepuaJia
BekTopsl B | Bextopsl B mnpocTtpaHcTBe. Cll0’)K€HHE U BBIYMTAHME BEKTOPOB. YMHOXKEHHUE
NPOCTPAHCTBE. BEKTOpa Ha YMCIIO.
Yroa mexay Bexkropamu. | Kommuianapasle BeKTOpbl. CKalsipHOE IPOU3BEIEHUE BEKTOpOB. Pasnoxenue
CxkansipHoe BEKTOpA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM. 6
npousBeleHue BeKTopoB | KoopauHatel BEKTOpa, CKaJsipHOE NMPOU3BENCHHE BEKTOPOB B KOOpPAMHATAX, YIOJ
MEXly BEKTOPaMH, YIOJl MEKIY IIPSIMON U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU.
YpaBHEHME IIOCKOCTHU. [ €OMETpHYECKH CMBICIT ONIPEAETUTENS 2X2
Tema 3.3 IIpojeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
IIpakTuKo- NPHUKJIATHOT0 MOIYJIA)
OPHEHTHPOBAHHbIE Koopaunartaas miockocts. KonndyecTBEHHBIE pacyeTsl
3aiavim Ha | [IpakTUKO-OpUEHTUPOBAHHBIC 334U 4
KOOPAUHATHOM [139. Bpruncnenue paccTOSHMM M IJIOIAAEH HA IUIOCKOCTH JJISl PAcYETOB IIpU
IJIOCKOCTH IPOBEIEHUH TOKapHBIX padoT
Tema 3.4 Conep:xanue yueOHOro MaTepuaJia
Pemenue 3aja4. | /lekapToBBl KOOpAMHATEI B MPOCTPAHCTBE. BekTopsl B npocTpancTee. CloxkeHne u
KoopauHartel 1 BeKTOpPBI | BRIYUTaHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. KommiaHapHble BEKTOpHI.
CxkanmgpHO€  TpOM3BEACHUE  BEKTOpOB. Pa3iokeHWe BEKTOopa MO  TPEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimue 3amaunm B koopauHaTtax. KoopauHatbl
BEKTOpA, paCCTOSIHUE MEKy TOUKaMH, KOOPIAUHATHI CEPEANHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPAWHATAX, YrOJ MEXKIAY BEKTOPAMH, YIOJ MEXKIY 2
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IIPSIMOM U INIOCKOCTBIO, YTOJI MEXAY IIOCKOCTIMHU

[13 10. Pemenue 3a1a4 Ha KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE

Paznen 4. OCHOBBI 39
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun
Tema 4.1 Copepxxanue yueOHOIr0 MaTepuasa
Tpuronomerpnueckne Paguannas mepa yria. IIoBopoT Touku BOKpYr Haudana KoopauHar. OmnpezneneHue
GyHknuun CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTaHI'€HCa. 2
NPOU3BOJIBHOIO yriaa, | 3Haku CHHYCa, KOCHHYCa, TaHI'€HCAa M KOTAaHI'€HCAa IO YETBEPTAM. 3aBUCHUMOCThb
yucjaa. Paamannasi M | MeXJy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJHOT'O U TOTO K€ yIJia
rpagycHasi Mepa yrja
Tema 4.2 Coaep:xanue yueOHOro MaTepuaJia
OcHoBHBIE Tpuronomerpuueckue Toxnectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAaHI€HC YIJIOB O
TPUTOHOMETPHYECKHE U - 0. 4
TOXK1eCTBA. DopMyIIbl IPUBEACHUS
DopMyJibl NPUBEACHUSA [13 11. IlpumeHeHNE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB
Tema 4.3 Conep:xanue yueOHOro MaTepuaJia
Cunyc, kocunyc, Tanrenc | Cymma U pasHocTh cMHYycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBbI ¥ Pa3HOCTH JABYX | 1BOMHOrO yria. @opMyJibl IOJOBUHHOTO YIJIa.
YIJIOB [TpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPHUYECKUX (QYHKIUH B MNpPOU3BEACHUE U 8
Cunyc " KOCHHYC | IPOM3BEIEHUsI B CYMMYy. BbIpa’keHue TpUrOHOMETpHUUECKMX (QYHKIHMM uepes
ABOHHOTIO yrjia. | TaHI€HC [IOJIOBUHHOTI'O apryMeHTa. [Ipeobpa3zoBanus MIPOCTEUIINX
®opMyJibl NOJOBHHHOIO | TPUTOHOMETPUYECKHUX BhIPAKEHUM
yria [13 12. [Ipumenenue GopMyIl CIOKEHHS

I13 13. [Ipumenenue ¢Gopmys yABOSHHS
Tema 4.4 Copepxanue yueOHOIro MaTepuasa
POyHKkuHM, X cBOMCTBA. | O0NacTh OnpeaeseHus] U MHOKECTBO 3HaYeHHM QyHkuuil. YETHOCTh, HEUETHOCTD,
Crnoco0n1 3aJaHus | IEpUOJUYHOCTh QyHKIMHA. CriocoObl 3a1aHust QyHKIUI 2

byHxumi

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 2.4
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Tema 4.5
Tpuronomerpuyeckue
(pyHkunum, ux coiicrea u
rpaguxku

Conep:xaHnue yueOHOIro MaTepuasa

OO6nactp onpefeneHuss ¥ MHOXECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (YHKLIUH.
YEtHOCTh, HEYETHOCTD, IEPUOAUYHOCTH TPUTOHOMETPUYECKUX (YHKIIUH.
CgoiicTBa u rpaduku GyHKIHMHA Y = COS X, Y = sin X, y = tg X, y = ctg X.

Tema 4.6 Copepxanue yueOHOro MaTrepuana

IIpeoOpa3oBanue Ckatue u pacTsiKeHue rpauKOB TPUTOHOMETPHUSCKUX (PYHKITUH.

rpagukoB I13 14. IIpeobpazoBanue rpag kOB TPUTOHOMETPUIECKUX (PYHKIIUH
TPUTOHOMETPHYECKHX

byHxumi

Tema 4.7 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepkaHue (conep:xanue
Onucanne NMPHUKJIAJTHOT0 MOIYJIA)

NPOM3BOACTBEHHBIX Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (YHKIHMH B TPO(hecCHOHATBHBIX

NpPOLECCOB € MNOMOIIbIO
rpadpukoB pyHKuui

3aJadax

IIpakTrKO-OpUEHTUPOBAHHBIC 3a0a41
[1315. OnpeneneHue yriioB yCTAHOBKH JeTaJei

Tema 4.8 Coaep:xxanue yueOHOro MaTepuaJia
Oo0paTHble OO6patHbie TpuroHoMerpuyeckue GyHkiuu. Mx cBoiictBa u rpapuku
TPUTOHOMETPUYeCKHue
byHkunn
Tema 4.9 Conep:xxanue yueOHOro MaTepuaJia
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.
YPABHCHHSA U Pemenne TpUTOHOMETPUYECKUMX YPAaBHEHWI OCHOBHBIX THIIOB: IPOCTEHIINE
HEPAaBEHCTBA TPUTOHOMETPUUYECKUE YPABHEHMsI, CBOJSLIMECS K KBagpaTHBIM, peLIacMble
pa3jIoKEHUEM Ha MHOXKUTENH, OXHOpoxaHbIe. IIpocreiimme TpUroHoMeTpuyecKkue
HEpaBEHCTBA
I13 16. Permenne TpUroHOMETPUYECKUX YPABHEHUI
I13 17. Penmenne TpUroHOMETPUYECKUX HEPABEHCTB
Tema 4.10 Copepxanue yueOHOIro MaTepuasa
Cucrembl CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN
TpnrOHOMprnqecm‘X CamocrosiTeibHas padora
YPaBHEHMH
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DopMyIIbl ISl peLIEHUs] YPABHEHUN
CocraBneHue KOHCIIEKTa 10 TeMe «DyHKIUS, CBOHCTBA (DyHKIIHI»

Tema 4.11 Copaepxxanue yueOHOIro MaTepuasa
Pemenue 3aga4. OcHoBbl | [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUI. Pewenne
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX yYpaBHEHUIN M HEPABEHCTB, B TOM YHUCIIE, C UCIOJIb30BAaHUEM 1
Tpuronomerpuyeckue CBOMCTB (DYHKITHI.
pynkuun I13 18. Pemienrie TpUroHOMETPUUECKHUX YPABHEHUM U HEPABEHCTB B CUCTEME
Paspean S. 4
KomnuexkcHblie uncia
Tema 5.1 Coaep:xxanue yueOHOro MaTepuaJia
KomniexkcHsblie yncia [Tonsite komruiekcHoro yucina. ConpsiKeHHbIE KOMIUIEKCHBIE YHCIa, MOIYJIb H
apryMeHT KOMIUJIEKCHOTO YHUCIIA. 2
®opma 3anucH KOMIUIEKCHOIO 4Hcia (reoMeTpuueckas, TPUIOHOMETpUYecKas,
anreOpanyeckast). ApupmMeTndecKre AeWCTBUS C KOMIUIEKCHBIMU YHCIIaMU
Tema 5.2 Coaep:xanue yueOHOro MaTepuaJia
IIpumenenne IIpuMmepsI NCIIONB30BAHNS KOMIUIEKCHBIX YUCEI
KOMILJICEKCHBIX YHCeJI I13 19. BeimonHeHne pacyeToB C IOMOIIBI0 KOMIIJIEKCHBIX YHACE. 2
Pa3znen 6. IlpomsBoanas 37
pyuxkuum, ee
NpUMeHeHue
Tema 6.1 Cogepxanue yaeOHOTO MaTepuana OK-01, OK-02,
Ilonsitue mnpousBoaHOI. | OnpeeneHne YUCIOBOM MOCIEA0BATEIbHOCTH U CIOCOObI ee 3amaHusi. CBoiicTBa OK-03. OK-04
®opMyJibl M NPpaBHJIA | YUCIOBBIX IocieqoBarenbHocTell. OmnpeneneHue mpenena IMOCIeI0BaTeIbHOCTH. 4 OK-0 5' OK-OG,
auddepenuupoBanus Breruncnenne  mpenenoB  mocnedoBatenbHOcTed.  [lpemen dynkmumm  Ha OI’<-07 '
6eckoneunoctu. [Ipenen pynxnuu B Touke. [Ipuparienue aprymenra. [Ipuparienue K 2.4
byHKINN.
3amauy, NPUBOLAIIME K MOHATHIO NPOU3BOAHON. OmnpeneneHrne NpOU3BOAHOM.
ANTOpPUTM OTBICKAHHUS ITPOU3BOIHON
Tema 6.2 Coneprkanue y4eOHOro MaTepuana
IIpoussoanbie  cymmbl, | Dopmynsl iuddepeHnpoBaHus. 4
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Pa3HOCTH NPOU3BeAEHMS,
4YaCcTHOIO

[IpaBuna quddepeHirpoBanus

I13 20. HaxoxieHre mpon3BOIHBIX 3JIEMEHTAPHBIX (PYHKITHIA

Tema 6.3

IIpousBoanbie
TPUTOHOMETPHYECKHX
¢Gyuxumii. IlpousBoaHas
CJI0KHOM (DYHKIMH

Conep:kanue y4eOHOT0 MaTepuaJia

Onpenenenne cnoxxaHon Gynkuu. [IponsBoaHast cioxHOU QyHKITUH.
[TpousBoHAs TPUTOHOMETPUUECKUX (DYHKIIUH.

I13 21. HaxoxieHre mpou3BOAHBIX TPUTOHOMETPHUECKUX (DYHKITHIA
13 22. Haxox/1eHue Mpou3BOIHBIX CIOKHBIX (DYHKITHIA

Tema 6.4 Copepxxanue yueOHOIr0 MaTepuasa
MonsiTue 0 | TTonsTHe HeNpepbIBHOM (yHKINHU. CBONCTBA HENIPEPHIBHON (DYHKIIUH.
HENPEPLIBHOCTH CBs3p MEXIYy HENPEPBHIBHOCTBIO M TU(P(PEPEHIPYEMOCTbIO (YHKIMH B TOUKE.
pynxuun. MeTon | Anropurm pemenns HepaBeHCTB METOIOM MHTEPBAJIOB
HHTEPBAJIOB
Tema 6.5 Conep:xanue yueOHOro MaTepuaJia
I'eomeTpuuyeckui u | ['eomerpuueckuii CMBICT TPOM3BOMHONW (GYHKIMH — YyrIIOBOW Kod(hdUIMEHT
puznyeckui CMBICJI | KacaTelbHOW K rpaduKy (QYHKIMHM B TOYKE. YpaBHEHHE KacaTeNbHOU K Tpaduky
NPOM3BOAHOM byHKINH.

ANTOpPUTM COCTaBIICHUS YpaBHEHUS KacaTelbHOU K rpaguky GpyHkuun y=f(x)
Tema 6.6 Conep:xxanue yueOHOro MaTepuaJia
Puznyeckuit cmbIca | dusnyeckuid (MEXaHUYECKUH) CMBICT IMPOU3BOJAHOM — MIHOBEHHAs CKOPOCTh B
NPOU3BOAHOM B | MOMEHT BpeMeHH t: v =S’ (1)
npogeccnoHaIbLHBIX I13 23. Haxox/eHue (pru3n4ecKoro cMbIciia MpOU3BOJHOM
3ajgadax
Tema 6.7 Conep:xanue yueOHOro MaTepuaJia
MOHOTOHHOCTH Bospactanne u yObiBaHHME (YHKIMH, COOTBETCTBHE BO3pACTaHUS U YyObIBaHUS
(pyHkuum. Touku | GpyHKIIUU 3HAKY IPOU3BOIHOM.
IKCTpeMyMa [ToHsiTHE TPOW3BOJHOM BBICIIETO MOPSAKA, COOTBETCTBHE 3HAaKa BTOpPOH

MIPOM3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpE3Ke.

3ajaun Ha MaKCUMyM UM MUHUMYM. [loHsATHE acHUMNTOTBHI, CIOCOOBI HX
OIIpEIENICHUSI.

Anroput™m wuccnenoBaHus (QYHKIMM U TOCTPOEHHUS ee rpaduka ¢ MOMOIIbIO
pou3BOHON. J[poOHO-TMHEHAs PYHKIINS

25




Tema 6.8 Copepxxanue yuyeOHOro MmarepuaJia
HccaenoBanne ¢ynkuuii | ViccnenoBanue QyHKIIME HA MOHOTOHHOCTB M TOCTPOEHUE IPaUKOB.
U mocTpoenye rpagukon I13 24. IToctpoenue rpadukoB GYHKIHHI C TOMOIIBIO TPOU3BOTHBIX 1
Tema 6.9 Haubosbmee u | Conepkanue yueOHOr0 MaTepuasia
HauMeHbIIee 3Ha4veHusi | HaxoxneHne HawOONBIIETO0 WM HAUMEHbBIIETOo 3HA4YeHWUH (YHKIUH, TOCTpOSHHUE
pynkuun rpaMKOB MHOTOWICHOB C UCIIOJIH30BAHUEM allllapaTa MaTeMaTHYECKOTO aHAIHU3a 3
CamocrosiTesibHas padora
[TonroroBka pedepara no teme «IIprumepsl pyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peaNIbHBIX IIpoLeccax U SIBICHUSIX»
Tema 6.10 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coiepKaHue (conepxanue
Haxoxnenue NMPHUKJIAJTHOT0 MOXYJIA)
ONTUMAJIBHOIO Haumenbmee n HanOosbiee 3HaYCHUE ()YHKITMH 4
pesyjabTara ¢ NOMOWLIO | [[pakTHKO-OpUEHTUPOBAHHBIC 3a/1a41
HPOPBBOIIHOﬁ B | [I3 25. Hcmoias3oBaHue npOI/I3Boz[H0171 JJI1 HaXOXJICHUS HAWIYYIICTro PEIICHUS B
NPAKTHYCCKUX 3aqa4vax 3a/1a4ax TEXHOJIOTHYECKOTo Ipoduis
Tema 6.11 Cogepxanue yueOHOTo MaTepuana
Pemenue 3agav. | @opmyinsl U npasuwia quddepeHurpoBanus. MccnenoBanue QyHKIMN ¢ TOMOIIbIO
IIpoussoanasi ¢QyHkuuM, | npousBoAHoi. Hanbonbliee 1 HauMeHbllee 3HaYCHUS] PYHKIIUU 2
ee IpUMEHeHue I13 26. [TonHoe nccienoBaHue GyHKIMM ¢ TOMOIIBIO IPOU3BOJHOM.
Paznen 7. 46
MHOrorpaHHUKH M Teja
EparienmH OK-01, OK-02,
Tema 7.1 Conep:xxanue yueOHOro MaTepuaJia ) 04
Bepummnebl, pedpa, rpanu | [lorstne MHororpaHHuka. Ero smeMeHTHI: BepmuHbl, peOpa, rpanu. /[uaroHanb. gi_gi’ SE_ 0 6,
MHOTOrpaHHHKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH 2 OI,(-07 ’
CamocrosiTeibHass padora 4 K 2.4
Coznanue npeseHranuu 1no teme «lIpaBuibHbIE MHOTOIPaHHUKN»
Tema 7.2 Copepxanue yueOHOro MmaTepuasa
Mpusma, ee | [Tonsarue mpusmel. Ee ocHoBaHust n O60koBble TpaHu. Bricota mpusmel. [lpsimas u
COCTaBJIMIIOIME, CeYeHHe. | HaKiIoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue 4
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IIpsaMass U npaBWJIbHast

CamocrosiTeibHas padora

NPHU3MBbI [ToaroroBka cooOuieHus Mo TeMe «3BE3q4aThie MHOTOIPAaHHUKH
Tema 7.3 Copaepxxanue yueOHOIro MaTepuasa
Hapanaeaenunen, KyO. | [Tapamienenumnen, CBOWCTBa MHPSMOYTOJbHOTO Napauienenunena, kyo. Ceuenue
Ceuenne Ky0a, | KyOa, mapamienenure/a
napaJJiesenumnena CamocrosiTesibHasi padoTa
W3roroBiaeHre MOJEIN MHOIOI'PaHHUKOB
Tema 7.4 Copaepxxanue yueOHOIro MaTepuasa
IMupamuna, ee | [lupamuna u ee onemeHtsl. CedeHune mnupamuisl. llpaBunpHas nupamuja.

COCTABJISIIOIIINE, CEYeHHeE.
IIpaBuabHass nmupammjaa.
YcedyeHHass nupaMuaa

YceueHHas InmupamMujia

CamocrosiTesibHas padora
H3roroBieHre MOJEIN MHOTOTPaHHUKOB

Tema 7.5
BokxoBas " MOJTHASA
NMOBEPXHOCTh  NPHU3MbI,

Coaep:xanue yueOHOro MaTepuaJia

[Tnomans 6OKOBOW M MOIHOM MOBEPXHOCTH MPU3MBI, THPAMHUIBI

NUPaAMU/IbI
Tema 7.6 Coaep:xxanue yueOHOro MaTepuaJia

Cummerpusi B KyOe, | CUMMETpUsT OTHOCUTENBHO TOYKH, MPsAMOM, MiaockocTH. Cummerpuss B Kyoe,
napaJulesenuinese, napajiejenumnese, npusmMe, mupaMmuie

Nnpu3mMe, nupaMmuace

Tema 7.7
IIpuMmepsl cuMMeTpHUHl B
npogeccuun

IIpodeccnonaibHO-OpEeHTHPOBAHHOE coJep:kaHue (copep:xanue
NMPHUKJIATHOT0 MOIYJIA)

CuMmMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTuKO-OpHEHTUPOBAHHbBIE 3a7aUn
13 27. Haxox/1eHre u NOCTpOEHUE CUMMETPHH Ha YepTexkax

Tema 7.8 Copepxanue yueOHOIro MaTepuasa

IIpaBuabHbBIE [TonsaTue npaBUILHOrO MHOTOrpaHHUKA. CBOMCTBA MPAaBUIIBHBIX MHOTOTPAHHUKOB
MHOTOIPAHHHMKH, ux | [1328. [I[puMeHeHre CBOMCTB MPAaBIIIBHBIX MHOTOTPAHHUKOB TIPH PEIICHUH 3a71a4
CBOlicTBa

Tema 7.9 Conep:xanue yueOHOro MaTepuaJia
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uauuap, ero
cocrasisomme. CeyeHue
HWJIHHAPA

Hunuaap u ero sneMeHTsl. CeueHue MWIMHIPA (TapalieIbHOE OCHOBAHUIO U OCH).
Paseeprka nmimHIpa

CamocrosiTesbHas padora
N3roToBneHne Moy MIJIMHIPA, KOHYCa U I1apa

Tema 7.10

Konyc, ero
cocrapisiromme. Ceuenue
KOHYcCa

IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJep;KaHue (coneprkanue
MPUKJIAJTHOTO0 MOYJIf)

Konyc u ero omementsl. CeueHue KoHyca (mapajjieIbHOE OCHOBAHHMIO U
MPOXOIAIIEe Yepe3 BEPIINHY), KOHUIeCKUe ceueHus. Pa3BepTka KoHyca

[IpakTrKO-OpUEHTHPOBAHHBIE 3aa41
I13 29. HaxoxaeHne OCHOBHBIX 3JIEMEHTOB KOHYCA MPU MOCTPOCHUU TEXHUYECKUX
JIeTajiel

Tema 7.11 Coaep:xanue yueOHOro MaTepuaJia

YcedeHHblil KOHYC. | YceueHHbIN KOHYC. Ero oOpasytomas u Beicota. CeueHne yCeueHHOT o KOHyca
Ceuenne yCe4eHHOTr 0

KOHYCa

Tema 7.12 Coaep:xanue yueOHOro MaTepuaJia

IHlap wu cdepa, wux
ceyeHust

Hlap u cdepa. Bzaumnoe pacmnonoxkenue chepsl u miockoctd. Ceuenue mapa,
cdepsl

Tema 7.13
IloussitTue 00 o00BEME
TeJ1a. OTHolenue

00HEeMOB NMMO00OHBIX TeJ

Conep:xxanue yueOHOro MaTepuaJia

ITonstre 06 00BEMeE TENA.

O6beM Kyba 1 IPSIMOYTOJIBHOTO Mapajuleenunesia.
OO0BeM IpHU3MBI U IHJIMH]IPA.

OtHoIleHHE 00HEMOB ITOJO00OHEIX TEI.
['eomeTpuyecKuil CMBICIT OMpeNeauTeNs 3-To mopsaKa

Tema 7.14
O0beMBl H ILIOIIATH
MOBEPXHOCTEH TeJl

Conep:xanue yueOHOro MaTepuaJia

OO6wembl upamu bl U KoHyca. O0bem mapa. [1nomaau noBepxHocTen Ten

Tema 7.15

Komounnamun
MHOTOTPAHHUKOB M TeJl
BpallleHUs

Conep:xanue yueOHOro MaTepuaJia

KOM6I/IHaHI/II/I rCOMCTPHUICCKUX TCII

I1330. Haxo:xxnenne 00beMOB KOMOMHAIIMH IreOMETPHYECKHUX TeJl
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Tema 7.16

Conepxanue y4eOHOro Marepuajia

I'eomeTpuuyeckue Hcnonp3oBaHnne KOMOMHALMI MHOTOTPAHHUKOB M TEN BpAIICHUS B IPAKTUKO-
KOMOMHAIUH HA | OPUEHTUPOBAHHBIX 3aJ]a4ax
NpaKTHKe [TpakTHKO-OpHUEHTHPOBAHHBIE 33141 2
I13 31. HM3o0pakeHHe TeJ BpallCHHs, WX pPa3BEPTKH, CEYCHHS B COOPOUYHBIX
yeprexax
Tema 7.17 Copaepxxanue yueOHOro MaTepuasa
Pemenne 3aaa4. | OOBEMBI U TUIOIMIAIN TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJ BPAILICHHS
Mnuororpannuku M tenaa | [13 32. Pemienue 3aau Ha HaX0K/IeHHE 00HEMOB T€OMETPUYCCKHUX TEI 1
BpallleHHs
Pa3znea 8. 16
IlepBooOpa3nas
pyuxkuum, ee
NpUMeHeHue OK-01, OK-02,
Tema 8.1 Coaep:xanue yueOHOro MaTepuaJia OK-03. OK-04
IlepBooGpa3nasn 3amaya O BOCCTAaHOBJIEHUHM 3aKOHA JBM)KEHMS 1O M3BECTHOH ckopocTu. [lonsThe OK-0 5’ OK-OG,
pyHKIHU. IIpaBuaa | uaterpupoBanus. O3HaKOMJICHHE C MOHSATHEM HWHTErpajia M MepBOOOpa3HOM is OI’<-07 '
HAXOKICHUS byakun y=f(x). Pemenue 3agau Ha CBS3b MEPBOOOPA3HON M €€ MPOU3BOJHOM, K 2.4
NnepBoo0pa3HBIX BBIYHMCIICHHE IEPBOOOPA3HOM U1 JaHHOM (DYyHKIMH.
Tabnuua Gpopmyn Ui HaXOKIASHUS IEpBOOOPA3HBIX. 3
W3ydeHue npaBuiia BEIUMCICHUSI IEPBOOOPA3HOM.
CamocrosiTesibHas padoTa 4
Coznanue npesenrtanuu no teme «Hrerpan u ero npuMeHeHue»
Tema 8.2 Copepxanue yueOHOro Mmarepuasa
ITnomans 3anauyy, NPUBOASAIIME K IOHATHIO OMNPEIECIIEHHOTO HMHTErpaja — O BBIYMCICHUU
KPHBOJIMHEHOM IUIONIaM  KPUBOJIMHEWHON Tpameuuu, O MepeMelleHnn Touku. [lonsatue
Tpamnenum. ®opmy.a | onpeseaEHHOr0 HHTETpaa.
Hbrorona — JleiitOnnna ['eomeTpryeckuit 1 GU3NYECKHUI CMBICIT ONIPEAECIEHHOT0 UHTErpaa. 3

®opmyna Hetorona— Jleitbnuia

Tema 8.3

Conep:xanue yueOHOro MaTepuaJia
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HeonpeneseHHblii u | [lonsaTue HeonpeneneHHOro UHTErpana
onpeaeeHHbIN 4
HHTErpaJjbl
Tema 8.4 Conep:kanue y4eOHOT0 MaTepuaJia
ITonsTue 00 | ['eomeTpryecKuii CMBICI OMPEIETICHHOIO UHTErpaja
onpeaeJ e HHOM 13 33. Beruucienue miomajei miocKux Guryp 1
HHTErpaje Kak Iiomaau
KPHUBOJHMHEHHOU
Tpaneuun
Tema 8.5 IIpojeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
OmnpenesreHHbII NPHUKJIATHOT0 MOIYJIA)
HHTErpaJj B :KU3HHU I'eomerpuuecknii cmbica onpeneneHHoro wuHrerpaina. QPopmyna Herorona -
JleriOHMIIA.
[IpakTuKO-OpHUEHTUPOBAHHbIE 3374l
[13 34. Pemenue 3agad Ha NpUMEHEHHWE WHTETpajia Ul BBIYMCICHUS (PU3HUYECKUX 4
BEJIMYMH U IUIOIIAJEH /17151 TOKApHBIX padoT
Tema 8.6 Conep:xanue yueOHOro MaTepuaJia
Pemenne 3apa4. | [lepooOpasnas pynkuun. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee npumenenue 1
IlepBooOpa3nas [13 35. Beruncnenue onpeieaeHHbIX UHTETPAJIOB
pyuxkuum, ee
NpUMEHeHHue
Paznen 9. 17
Crenenu " KOPHH.
CrenenHnasi pyHKIMA
Tema 9.1 Copepxanue yueOHOro Mmarepuasa
Crenennas ¢ynkuusi, ee | [loHsTHE KOPHS N-0if CTENEHU U3 JEHCTBUTEIHLHOTO YHUCIIA. 8E_8;’ 8582’
C _n o = B = )
CBOMCTBA ?ny(III/II/I y =¥ I/Ij( CBOMCTBa M rpa(uKH. ; OK-05, OK-07
BOMCTBA KOpPHS N-0H CTENEHU
Tema 9.2 Copepxanue yueOHOro MmaTepuasa
IIpeoOpa3oBanue [TpeoOpa3zoBanre UppaMOHATIBLHBIX BhIPAKEHUH
BbIpaskeHul ¢ kopHsimu | [13 36. [IpeoOpa3oBanue HPPAIIMOHATIBHBIX BHIPAKCHHIA 4
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N-0# cTeneHn

Tema 9.3 Copaepxxanue yueOHOIro MaTepuasa

CpoiictBa crenmeHu ¢ | [loHsATHE CTENICHHU C JIIOOBIM pallHOHALHBIM TIOKA3aTEJIEM.

PALHMOHAJIBHBIM Crenensble QyHKIMH, UX CBOWCTBA U rpadyKu 4

JeHCTBUTEILHBIM

MOKA3aTeJIAMH

Tema 9.4 Copepxxanue yueOHOIr0 MaTepuasa

Pemenne PaBHOCUIIBHOCTB MppallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

HPPaLMOHAIBHBIX MeTo1bl UX peLIeHHUS.

YPaBHEHU u | Penienue uppannoHanbHbIX YPAaBHEHUN U HEPABEHCTB 7

HEPaBEHCTB I13 37. Pemenue uppauoHaIbHbIX YPaBHEHUI

Tema 9.5 Coaep:xanue yueOHOro MaTepuaJia

Crenenn U KopHH. | Onpenenenue creneHHod (yHKuuu. Mcnonb3oBaHue e€e CBOWCTB IPHU pELICHUU

Crenennast pyHKuusA YPAaBHEHUI U HEPABEHCTB 1
I13 38. IlpeoOpa3oBaHusi BhIpa)KE€HUI, COAEpKAILUX CTEHNEHH C HCIOJIb30BAHUEM
CBOWCTB

Pazgen 10. 12

IHokazarenbHas

byHkuus

Tema 10.1 Copepxanue yueOHOro MmaTrepmuasa

oxazaTebnasn ) CTemeHb C THPOU3BONLHBIM JEHCTBHMTENBHBIM TIOKa3aTeneM. OmpeneseHne

¢ynxuus, ee cpoiicTBa HOKa3aTesIbHOM (DYHKIINH, €€ CBOWCTBA rpzi(bI/IK. A OK-01, OK-02,
3HaKOMCTBO C TPUMEHEHHEM NOKa3aTeabHON (QYHKIIUH. OK-03, OK-04,
Pemenue nokasaTesnbHbIX YpaBHEHUH (pyHKIIMOHAIBHO-TpaUYECKUM METOI0M OK-05. OK-07

>

Tema 10.2 Conep:xxanue yueOHOro MaTepuaJia

Pemenue Pemenne mnoka3aTeNbHBIX YpPaBHEHHM METOJOM YPaBHUBAHMS IOKa3aTesew,

NMOKA3aTeJbHBIX METO/I0M BBEJIEHUSI HOBOW NEpEeMEHHOH, (yHKIIMOHATBHO-TPAahUIECKUM METO/IOM.

YpPaBHEHU H | [13 39. Pemienne noka3aTenbHbIX YpaBHEHUI 8

HEepPaBeHCTB I13 40. Pemenne nokazarenbHbIX HEPAaBEHCTB
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Tema 10.3 Copneprxanue yueOHOro MaTepuaa
Cucrembl Pewenne cucreM nokasaTenbHbIX YPaBHEHUN
NMoKa3aTeJbHbIX I13 41. Pemenue cuctem moka3aresibHbIX YpaBHCHUH 4
yYPaBHEHUI
Tema 10.4 Conep:kanue y4eOHOT0 MaTepuaJia
Pemenne 3aaa4. | PelieHne Moka3aTellbHBIX YpPaBHEHUH METOJOM YypaBHUBAaHMs IIOKazaTelleld U
Iloka3zaTeabHan METOJIOM BBEJECHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTeabHbIX HEPABEHCTB
¢byHxuus 13 42. Pemenue nokazareinbHbIX YPABHEHUN U HEPABEHCTB B CUCTEME 2
Pa3znea 11. Jlorapudmni. 29
Jlorapudpmuueckas
pysxuus
Tema 11.1 Coaep:xanue yueOHOro MaTepuaJia
Jlorapugm yucJa. | Jlorapudwm uuncna.
JecaTHYHBIN U | JlecaTHUHBII U HaTypaJIbHbBIHN JIOTapU(pMBI, YUCIIO € 2
HATYpPaAJIbHbIN
Jorapu@pmsl, 4uciIo e
Tema 11.2 Coaep:xxanue yueOHOro MaTepuaJia
CpoiictBa Jorapu¢pmos. | CoiicTBa norapudmos. OK-01, OK-02,
Onepanus Oneparnus sorapupMUpOBaHHUS. 4 OK-03, OK-04,
Jorapu(pmupoBaHus OK-05, OK-07
Tema 11.3 Conep:xxanue yueOHOro MaTepuaJia TIK 2.4
Jlorapudmuueckasn Jlorapudmmueckas GyHKIUS U ee CBONCTBA
QyHKuus, ee cBOCTBA 4
Tema 11.4 Copepxanue yuyeOHOIro MmaTrepmuasa
Pemenue ITonarue norapuMUYECKOr0 ypaBHEHHUS.
JI0rapupMUIecKuX Omnepanus MoTeHIUPOBaHHU.
YPaBHeHHH 1 | Tpu OCHOBHBIX METOJA PEIICHHs JIOTapUPMUUECKUX YPABHEHUN: (PYHKIIMOHAIBHO-
HECPaBCHCTB rpa¢u4ecKkuii, MeTOJ] MOTEHIMPOBAHUS, METOJ BBEICHUS HOBOW IEPEMEHHOI. 12
Jlorapudmudeckue HepaBeHCTBA
Tema 11.5 Conep:xxanue yueOHOro MaTepuaJia
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Cucrembl AJTOPUTM pEIICHHs CUCTEMbI YPABHEHUH.
Jorapupmuyeckux PaBHOCHUIIBHOCTD JIOTapUPMHUECKUX YPABHEHU 1 HEPABEHCTB 2
yYPaBHEHUI
Tema 11.6 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJep;KaHue (coneprkanue
Jlorapudmbl B mnpupoae | NPUKJIATHOIO MOYJIsA)
U TeXHHKe [Tpumenenue norapugma. Jlorapubmudeckas cnvpanib B IPUPOE.
Ee MareMaTuueckue CBOWCTBA 4
[IpakTuKO-OpHEHTUPOBaHHbIE 3a7a4l
[1343. Ilpumenenue norapudma B pacuerax sl TOKAPHBIX padoT
Tema 11.7 Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3anau. Jlorapudmuueckas GyHKIIHUSA.
Jlorapudmesl. 13 44. Pemennie npocTelmx JorapuMuIecKux ypaBHEHUN 1
Jlorapudpmudeckas
byHxkuus
Paznen 12. 10
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Copepxanue yuyeOHOIro MmaTrepmuasa
MHo:xecTBa ITonstue MHOXkecTBa. IlogMHOMXkeECTBO.
Onepanuu ¢ MHOXXECTBaMU 4
Tema 12.2 IpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepkaHue (coneprkanue
Onepanumn ¢ | IPUKJIAJHOTO MOAYJIST)
MHOKeCTBAMH Onepanuu ¢ MHOXKeCTBaMU. Perienne npukiaiHbIX 3a1a4
[IpakTrKO-OpUEHTHPOBAHHBIE 3aa4H 2
[1345. TIpumeHneHne MHOXKECTB JUIsl OMCAHUS MPOLIECCOB B TOKAPHOM JI€NIE
Tema 12.3 Conep:xanue yueOHOro MaTepuaJia
I'padsr [Tonsitue rpada. Cesi3HbIi rpad, AepeBo, LUK Ipad Ha TUNIOCKOCTH
I13 46. [Ipumenenue rpadoB K pelIeHHIO 3a/1a4 4
Tema 12.4 Copepxanue yueOHOro MmaTepuasa
Pemenne 3agav. | Onepanun ¢  MHOXecTBamH. OmnHcaHue peaJbHBIX CHUTyalluid C IOMOIIbIO
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MHuoxecrBa, I'pagbl 1 nx

MHO>KeCTB. [IpuMeHeHue rpadoB K pelieHnIo 3a1a4

NpUMeHeHue [13 47. Onucanue peanbHbIX CUTyallMi ¢ TOMOIIbI0 MHOYKECTB 2
Paszgea 13. DiaeMeHTHI 24
KOMOUHATOPUKH,
CTATUCTUKH H TEOPHH
BepoOsATHOCTEM
Tema 13.1 Coaep:xanue yueOHOro MaTepuaJia
OcHoBHbIE nousitus | [lepecranoBkH, pa3MeIIEHUs, COUETaHUSI. 4
KOMOUHATOPHKH
Tema 13.2 Coaep:xanue yueOHOro MaTepuaJia
CoObiTHe, BepoATHOCTH | COBMECTHBIC M HECOBMECTHBIE COOBITHSI.
coObiTHsA. CiiokeHHe H | TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHIA. Y CIIOBHAsI BEPOSITHOCT.
YMHOKeHHe 3aBucUMBbIE U HE3aBHCHMBIC COOBITHS. TeopeMbl O BEpOSATHOCTH MPOHM3BEIACHUS
BepPOSITHOCTEI COOBITHH. 4 OK-01, OK-02,
Tema 13.3 IpodeccnonaabLHO-0PHEHTHPOBAHHOE cojep:kaHue (conepxanne OK-03, OK-04,
BeposiTHOCTD B | NPHKJIATHOTO MOLYJIs) OK-05, OK-07
npogeccHOHATLHBIX OTHOCHUTENBHAS YACTOTA COOBITHS, CBOHCTBO €€ YCTOHYMUBOCTH. IIK 2.4
3ajgadax Craructudeckoe omnpezeneHne BeposiTHOCTU. O1ieHKa BEpOSITHOCTH COOBITUS

[IpakTuKO-OpHEHTUPOBAHHbBIE 3a7aUn 4

[1348. Ouenka BeposITHOCTU COOBITHS ITPHU pabOTE CO CTAHKAMU
Tema 13.4 Copepxanue yueOHOro MmaTrepmuasa
Juckpernast cay4daitnas | Bunel ciydaiiHbIX BennuuH. OnpeneneHue JUCKPETHOM CIyd4alHOW BEIUYMHBIL.
BeIMYMHA, 3aKOH ee | 3aKOH pacrpeaeneHusl JUCKPETHOM ciy4yalHOM BenuuuHbl. Ee dwncioBble
pacnpeaeeHust XapaKTEPUCTUKH 4
Tema 13.5 Conep:xanue yueOHOro MaTepuaJia
3agayn MaTeMaTH4eCKOH | BapuannoHHBI psij.
CTATHCTUKH [lonuron yacToT ¥ ruCTOrpaMMma. 3

CTraTuCcTHYECKHE XAaPaKTCPUCTUKHU pAaa Ha6J'IIOI[aCMLIX JaHHBIX
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Tema 13.6
CocraBjieHne TA0JUI H
AHATPAMM HA MPaKTHKe

IIpojeccrnoHaIbLHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO0 MOIYJIS)

coJepkaHue (copep:xaHue

[TepBuunas 00paboTKa CTAaTUCTHUYECKUX AaHHBIX. [ paduueckoe ux mpeacraBieHue.
HaxosxeHne cpelHuX XapaKTePUCTHK, HAOII0IaeMbIX TaHHBIX

[TpakTHKO-OpHUEHTHPOBAHHBIE 33141 4
[1349. HaxoxxneHne cpelHUX XapaKTEPUCTHK, HAOIIOJAEMbIX JTaHHBIX IIPH padoTe
CTaHKa
Tema 13.7 Conep:xanue yueOHOro MaTepuaJia
Pemenne 3a4a4. | DneMeHThl KoMOMHAaTOpuKU. CoOBITHE, BEpOSITHOCTH COOBITHS. CloKeHHEe |
JJIeMEHThI YMHOXEHHE BEpOSITHOCTEMN
KOMOUHATOPHUKH, [1350. Pemrenue 3aaa4 ¢ mpuMEHEHUEM BEPOSITHOCTHBIX METOJOB 1
CTATUCTHKH M TeOpHH
BepPOSATHOCTEM
Pasznen 14. YpaBHenus u 24
HepaBeHCTBa
Tema 14.1 Coaep:xanue yueOHOro MaTepuaJia
PaBHOCHJIBHOCTD PaBHOCWIIBHOCTH YpaBHEHH U HEpaBeHCTB. OnpeeneHus.
ypaBHeHH H | OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX ITEPEX0/1aX B YPABHEHUSIX U HEPABEHCTBAX. OK-01. OK-02
HEPABEHCTB. OOmme | OOuie MeTOABl peIIeHUs YpaBHEHWM: Iepexoj] OT paBeHCTBAa (QYHKUUH K 4 OK-O3’ OK-O4'
MeTO/1bl pelleHus! PaBEHCTBY AapryMEHTOB JUII MOHOTOHHBIX (YHKIUH, METOX pa3joXKeHUs Ha OK- 05’ OK-0 6,
MHOXHUTEJIH, METOJI BBEJICHUS HOBOU MepeMeHHOH, (DYHKIIMOHAIBHO-TpaQUIeCKuit OI’(- 07 '
Metor 1K 2.4
Tema 14.2 Conep:xxanue yueOHOro MaTepuaJia
I'padpuyecknii Merox | O0imue MeTo bl pelIeHUs] HEPABEHCTB: MEPEeX0/] OT CPAaBHEHMs 3HAUEeHUH (QyHKIMH
peueHust YPAaBHEHMHi, | K CPaBHEHUIO 3HAYEHUH AapryMEeHTOB Ui MOHOTOHHBIX (YHKLUHH, METOX
HEPABEHCTB MHTEPBAJIOB, (QYHKIIMOHAIBHO-TPAUUECKUN METOI. 4
['paduueckuii MeTo] pelieHus ypaBHEHU 1 HEpaBEeHCTB
Tema 14.3 Conep:xanue yueOHOro MaTepuaJia
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YpaBHeHus u
HEePaBeHCTBa ¢ MOJYJIeM

Omnpenenenne Monyis. PackpeiTe MOyIIs 11O OIIPEIETICHHUIO.
IIpocreiiine ypaBHEHUSI 1 HEPABEHCTBA C MO YJIEM.

[IpumMeHeHre pPaBHOCWIIBHBIX TMEPEXOJOB B ONPEJCICHHBIX THUIAX YPaBHEHUU U 4
HEPABEHCTB C MOJyJIEM
Tema 14.4 Conep:kanue y4eOHOT0 MaTepuaJia
YpaBHeHust u | 3HaKkoMCTBO ¢ mapameTrpoM. [IpocTeiiiine ypaBHEHUS 1 HEPABEHCTBA C TapaMETPOM
HepaBeHCTBa c 6
napamMeTrpamMu
Tema 14.5 IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xanue
CocraBiieHHe W pelleHUe | HIPUKJIAIHOTO MOLYJIsI)
npogeccuoHaAJIbHBIX Pemienne TekcToBbIX 3a/1a4 MPO(ECCHOHATBHOTO COJEPKAHUS
3aja4 c noMoumbl0 | [TpakTHKO-OpUEHTUPOBAHHEIE 33141 3
ypaBHeHM [1351. Penienue TeKCTOBBIX 3a/1a4 MPOPECCHOHATBHOTO COJIEPKaHuUs
CamocrosiTesibHas padoTa 18
Kontpoinbnas pabora «IloarotoBka kK 3K3aMeHy»
Tema 14.6 Coaep:xanue yueOHOro MaTepuaJia
Pemenne 3apad4. | OOmye MeToAbl pelleHus YpaBHEHUN. YpaBHEHHsI M HEPABEHCTBA C MOAYJIEM H C
YpaBHenus U | TapamMeTpamMu
HepaBeHCTBa [1352. [Ipensk3ameHaIIOHHAsE KOHTPOJIbHAs paboTa 2
IIpomexyTounas arrecranms (Ik3amMeH) 4
Bcero: ‘ 294
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMeIeHHs:

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYKS y4eOHOTO KaOMHETa MaTeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIE MECTA IO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BHIEOMATEPHAJIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHUaJIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrneyenne 00yueHust

1. Jns peamusaumu mporpammbl OHOIHOTeUHBIH (GOHA 00pa30BaTENBPHONW OpraHU3alUN
JOJDKEH HMMETh IeYaTHBhIC /MM SJIEKTPOHHBIE 0Opa3oBaTelbHBIE W HH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbIE JJIi HCIOJb30BAHUSA B 00pa3oBaTENIbHOM IIpoliecce, HE cTaplie ISTH JIET ¢
MOMEHTA U3JIaHHsL.

2. PexoMeHniyemble neyaTHbIE U3JIaHKSI IO peain3aluu o011eo0pa3oBaTeNbHON AUCHUILINHBI
IIPEJCTABICHbI B METOJMUECKUX PEKOMEHAALUAX 10 OPraHu3alul 00ydeHusl.

1. OcHoOBHBIE EYaTHbIE U3JAHUS

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e u3z., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccronansHOe 00pa3oBaHue)

2. Maremaruka: anrebpa U Hadajga MaTeMaTUYECKOTO aHalln3a, reoMeTpust. Anredpa u Havyana
Marematuueckoro ananuza. 10-11 kmacc. Anumos 1. A., Konsirua FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemienue, 2022.

3. Maremaruka: anreOpa u Hadajia MaTeMaTHIECKOTO aHajm3a, reomeTpus. ['eomerpus. 10-11
kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsemenune, 2022.

4. MaremaTuka: anreOpa W Hayalla MaTeMaTHYeCKOro aHamuza, reomerpus. 10—11 xmaccel.
Anrebpa W Havanma maTtemartuyeckoro anamuza. B 2 4. Yacte 1: VYueOHuK i ydamuxcs
oOpa3oBarenbHbIX Opranu3anuii (6a3zoBbeiii ypoBeHb)/MopakoBud A.I'., CemenoB II.B.; Yacte 2.
3anayHuK JUIsl ydamuxcsi o0pa3oBaTeNbHbIX opraHu3auuil (6a3oBbiii ypoBeHb)) Mopakosuu A.l'. u
npyrue; nox penakuuein Mopakosuua A.I'. - M: Muemosuna, 2018.

6. Maremaruka: areOpa ¥ Hadajga MaTeMaTHICCKOTO aHAIN3a, TeoMeTpHsl. AnreOpa i Havaa
maTeMmaTuueckoro ananmsa. 10 xmacc. Hukombckuii C.M., IloranoB M.K., Pemernnkop H.H. u
npyrue. - M: [Ipocsemienue, 2021.

7. Maremaruka: anrebpa U Hadyajga MaTeMaTUYECKOTO aHalln3a, reoMeTpusi. AnreOpa u Havana
maTeMmaTuueckoro anammsa. 11 kmacc. Hukombckuit C.M., IloranmoB M.K., Pemernunkor H.H. u
npyrue. - M: IIpocsenienue, 2021.
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8. Maremaruka: anreOpa ¥ Hadyajda MaTeMaTHYECKOro aHaiuu3a, reomerpus. I'eomerpus.10-11
knacc. [loropenoB A.B. MaremaTtuka: anreOpa ¥ Hadajga MaTeMaTUYeCKOTO aHAM3a, T€OMETpPHS.
I'eomerpus.10-11 knacc. Ioropenos A.B. - M: Tlpocsemenue, 2019.

9. MaremaTuka: anreOpa W Hadajga MaTeMaTHYeCKOro aHanu3a, reomerpus. I'eomerpus. 10
kinacc. Anexkcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemienue, 2021.

10. Marematuka: anreOpa W Havaja MaTeMaTU4YeCKOTO aHanu3a, reomerpus. ['eomerpus. 11
kinacc. Anexkcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemenue, 2021.

2. DJIeKTPOHHbIE U31AHUSA

1. Beepoccuiickue natepaer-omumnuansl. - URL: https://online-olympiad.ru / (nara
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

2. Enunas xosutekius mudpoBbIx 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru_(mara obpamenwus: 08.07.2022). - TeKCT: 3JIEKTPOHHBIH.

3. Nudopmannonnas cucrema «EIuHOE OKHO JTOCTyIa K 00pa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mara ooparmenus: 02.07.2022). - TeKcT: 3JeKTPOHHBIH.

4. Hayunas anexkrponnas 6udnuoreka (HObB). - URL: http://www.elibrary.ru (nara
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OTkpeITHIH KOJLTEK. MaTtematuka. - URL: https://mathematics.ru / (nata obpareHust:
08.06.2022). - TeKcT: 3IeKTPOHHBIH.

6. [MoBTopum maremaruky. - URL: http://www.mathteachers.narod.ru / (nata
obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

7. CripaBOYHUK 110 MaTEMaTUKE JIJIs1 IIKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mata oopamienus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.

8. Cpenusis MaremaTuyeckast uHTepHeT mkoja. - URL: http://www.bymath.net/ (marta
obpamenust: 12.07.2022). - TekcT: 3JIeKTPOHHBIMH.

9. ®enepanbubiii mopTan «Poccuiickoe oopazosanue». - URL: http://www.edu.ru/_ (mata
obpamenusi: 02.07.2022). - TekcT: 37eKTPOHHBIH.
denepanbHbIi ICHTP HHOOPMAIIMOHHO-00pa3oBaTebHBIX pecypcos. - URL: http://fcior.edu.ru /
(mata oopamenus: 01.07.2022). - TekcT: 3eKTpOHHBIN
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpos1b ¥ OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa30oBaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCS

qgcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dopmupoBaHue

001X

npo¢eCCHOHATBHBIX KOMIETEHIUH 10 pa3/esaM U TeMaM COEep)KaHus yd1eOHOro MaTepHara.

u

Oob6masi/mpogeccuoHanbHAS Paznen/Tema THun oeHoOYHBIX
KOMIIETEeHLIHS MepOonpUSTUSA

OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4, 1.5, TectupoBanue
peleHus 3a1a4 1.6 VYeTHbII onpoc
HpO(beCCHOHaHBHOfI P 2, Temsr 2.1, 2.2, 23,24, 2.5 H-O/C, MaremaTuueckui
JOEATECIIBPHOCTHU 2.6 JTUKTaHT
TPHMEHHTEILHO P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 HnBryansHas
K pa3JMYHbIM KOHTEKCTaM CaMOCTOSITEIbHAS

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 pabora

IT-o/c, 4.8, 4.9, 4.10, 4.11 IIpescTaBnenme

P5, Temer 5.1,5.2 pe3yJIbTaToOB

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temn1 7.1,72,73,74,7.5,7.6,
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, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

IPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabot

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KontponbsHas padora

Bremomnaenune

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 TI-o/c, 11.7 R —

P 12, Temsi 12.1, 122, 12.3, 12.4 SaARIH

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. cnonp3oBath P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPELICTBA 1.6 YeTHBII onpoc
MOMCKAa, aHaJlu3a U P 2, Temu 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, MaremaTuaeckui
MHTEpIpETaluHu 26 ITUKTaHT
urcopmat, 1 P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 HnuBryatbHas
nH(OpMaLMOHHBIE CaMOCTOSTEIIbHAS
TEXHOJIOTHH IS P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 pabota
BBIIOJIHEHHS 3a1a4 Il-o/c, 4.8, 4.9,4.10, 4.11 [Ipencrasnenue
npodeccnoHaTbHOMI P 5, Temsr 5.1, 5.2 pe3yNbTaToB
NEeATEIbHOCTH P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, MPAKTUYECKHUX PadoT

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

3ammnTa TBOPYECKUX
pabort

4 MpoeccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHaHUE
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7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,

3amura
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbHas padora

Brimonnenue

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAIUOHHBIX

P12, Temn 12.1,12.2, 12.3,12.4 .

P 13, Temsr 13.1,13.2, 133, 13.4, 13.5 | 0

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanusoBbiBath cooctBennoe | 1.6 VYcTHBIH onpoc
HpO(beCCI/IOHaJIBHOG 144 P 2. Tembr 2.1. 2.2. 2.3. 2.4. 2.5 TI-o/c MaremaTuueckui
JUYHOCTHOC pa3BUTHC, 2.6 ’ ’ ’ , ’ ’ JUKTAHT
MpEANPUHUMATEIBCKYIO P 3. Temb 3.1, 3.2, 3.3 T-o/c, 3.4 NunuBuayanbHas
JIeATEIIbHOCTD B CaMOCTOSTEIIbHAS
npodeccuoHanbHoM chepe, P4, Tembr 4.1,4.2,4.3,4.4,4.5,4.6,47 | pa6ora
HCIIOJIB30BATh 3HAHUS 10 Il-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBineHue
(bMHAHCOBOM I'PaMOTHOCTH B P 5, Temsr 5.1, 5.2 pe3yJIbTaToB

PAa3JIMYHBIX KU3HCHHBIX
CUTyalusiax

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

IPaKTHYECKUX PadOT
3aiuTa TBOPUYECKUX
pabot

3amura
VHIMBUIYaTbHBIX
IPOEKTOB
KonTtponbHas pabora

Brimonnenue
P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 T-o/c, 11.7 R —
P 12, Temsi 12.1, 122, 12.3, 12.4 SaamH
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMMOJAEHCTBOBAThH U 1.6 VYceTHbIi onpoc
paboTaTh B KOJJIEKTHUBE U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, MaTteMaTH4YeCKHI
KOMaHe 2.6 IAKTAHT
P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 HsrayaisHas
CaMOCTOSATENIbHAS
P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 paGoTa
IT-o/c, 4.8, 4.9, 4.10, 4.11 TTpencraBienye
PS5, Temer 5.1,5.2 Pe3yIbTAaTOB

P 6, Temsr 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, 6.11
P7 Teme1 7.1,72,73,74,7.5,7.6,

MPaKTHYECKUX padoT
3amuTa TBOPYECKUX
pabot
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7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4

3amura
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbHas padora

Brimonnenue

P11, Temsr 11.1, 11.2, 11.3 TI-0/c, 9K3aMEHAIUOHHBIX

11.4,11.5,11.6 I1-o/c, 11.7 samammit

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 05. OcyecTBasaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 VYcerHblii onpoc
KOMMYHHKALHIO Ha P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c, | MaTematnyecknuii
roCcyJapCTBECHHOM S3BIKC 26 ’ , ’ , ’ ’ ITUKTaHT
Poccuiickoit @eﬂepauvnn c P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 NunuBunyanbHas
y4eToM 0coOeHHOCTEeH CaMOCTOSTEIIbHAS
cormansHoro u kynsryproro | P4, Tembr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | padora
KOHTEKCTa Il-o/c, 4.8, 4.9,4.10, 4.11 [IpencraBnenue

P 5, Temsi 5.1, 5.2 pe3y/IbTaToB

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

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temsl 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, 6.11
P7, Temr1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPaKTUYECKHUX paboT
3aiuTa TBOPUYECKUX
pabot

3amura
WHIUBUTYaJIbHBIX
IIPOEKTOB
KonTponbHas pabota
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJaHui
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P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 06. ITposBisaTh
IPaKIaHCKO-
MaTPUOTHYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE MOBEJACHHUE Ha
OCHOBE TPaJUITMOHHBIX
0011IeUeIOBEUEeCKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3ALUN
ME)KHAIIMOHAIbHBIX U

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

P 6, Temsl 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, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue
VYcerHblii onpoc
MaremaTruueckuit
JTUKTaHT
NupuBunyanbHas
CaMOCTOSTENIbHAS
paborta
[IpencraBnenue
pE3yNbTaTOB
MPaKTHYECKHUX padoT

MEXKPEJUTHO3HBIX 3anmTa TBOPYECKHUX
OTHOIIICHUH, TPUMEHSTh pabor
CTaH1apThl 3amura
AHTUKOPPYILIHOHHOTO WHIUBUTYaJTbHBIX
MMOBEJICHUS MIPOEKTOB
KonTponbhas padora
Brinonnenue
9K3aMCHAILIMOHHBIX
3ajaHUuN
OK 07. ConencTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcrHbIil onpoc
CPEZbI, pECypCOCOEpPEKEHHIO, | p 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, MaremaTuueckui
IIPHUMEHATH 3HAHUA 00 26 OUKTaHT
U3MEHECHUH KJIuMara, P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 NunuBunyanpHas
MIPUHIIMUITBI OEPEKITUBOTO CaMOCTOSITEIbHAS
IPOM3BOJICTBA, SPHEKTHBHO P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 paboTa
JICMCTBOBATH B IT-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
YpE3BBIYANHBIX CUTYAIUAX P 5, Tems 5.1, 5.2 pEe3yJbTaTOB

P 6, Temrr 6.1,6.2,6.3,6.4,6.5,6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temu1 7.1,72,73,74,7.5,7.6,
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, 7.17
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

MPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabot

3amura
WHBUIYaIbHBIX
MIPOEKTOB
KonTponbHas pabota
Brinosninenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

IIK 1.3 Cnecaphnas o6paboTka
JeTaieid, H3roTOBJICHHUE,
cOOpKa U PEMOHT
MPHUCIIOCOOICHUH, PEXKYILETO
Y U3MEPUTEILHOTO
HHCTPYMEHTA.

I13 1, 6, 25, 27, 29, 31, 43, 51

Temsr 1.3, 2.5, 6.10, 7.7, 7.10, 7.16,
11.6, 14,5

113 7,9, 15, 34, 45, 48, 49

Temsr 2.5,3.4,4.7,8.5,12.2,13.3,13.6

TectupoBanue
YcerHblii onpoc
MareMaTH4eCcKUi
JAKTAHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
paborta
IIpencraBnenue
pe3yabTaToOB
MPaKTUYECKHUX PaboT
3amuTa TBOPUYECKUX
pabor

3ammra
WHIMBUTyJIbHBIX
MIPOEKTOB
KonTponbhas padora
Brmmonnenue
9K3aMEHAIMOHHBIX
3aaHuN
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