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HOACHUTEJBHASA 3AIINCKA

1. Oo6mas XapakTepucTHKA Conep:xanue
NporpaMMbl:
HampaenenHocTs mporpammsbl  (TexHUYecKas, | ECTeCTBeHHOHAayYHAs HATIPABICHHOCTD
€CTCCTBCHHOHAYYHAS, (DU3KYIBTYPHO-
CTIOPTUBHAS, XYAO0KECTBCHHAS, TYPHUCTCKO-
KpaeBeJuecKasi, COUMalbHO-TIeAarornuecKas)
HoBuzna, axryameHOCTh, TmeAaroruueckas | HoBU3HA W aKTYyaJbHOCTH JIaHHOW  00pa3oBaTeIbHOM
11eJ1eco00pa3HoCTh NPOrpaMMBbl 3aKITI0YACTCS B TOM, 9TOOBI:
e yaenuTh oco0oe BHUMAaHHE COJECPKAHUIO M CIOCOOaM
BBITTOJIHEHHS 33JJaHUH, KOTOPBIC HE BXOJAAT B IIKOJBHBIN
KypC MaTeMaTHKH;
® TIOMOYH OOYYAKOIUMCS HAYYUTHCS PEIIATh CIOXKHBIC H
HECTaHJAPTHHIC 3aJladyll YEeTKO, KOMIIAKTHO, OBICTPO U
MPOCTO.
O0beM  mporpammsbl (o0miee  koimuecTBO | CpoK peanusaiuy nIporpamMmel: 36 HEeb.

y‘I66HBIX qJacoB, 3alllTaHUPOBAHHBIX Ha BECH

KomnuecTBO 4acoB B HeAETIO: 2

nepuoa  oOydueHusi, HeoOxoaumbix s | KonmnyecTBo yacoB 3a roj: 72
OCBOEHHSI POTPAMMBI)
Pexum 3aHATHI (mepuommunocth | KonmmuaecTBo 3anHsThii B Hepemo: 1 pa3 B Hemenro mo 2 y4eOHBIX
Y TIPOJIOJDKUTEITFHOCTD 3aHITHIA) gaca
[TponoKUTETFHOCTD 3aHATHI: 45 MUHYT.
®opMbl  00y4eHMsT HW  BHABl  3aHATHH | AyAUTOPHBIE 3aHATHSL, JIEKIIUH, CEMUHAPBI, TPAKTHUKYMBI.
(aymuropHble 3aHATHS, JEKIIUH, CEMHHAPBI,
MPAKTHKYMBI, HKCKYPCHH, KOHIIEPTHI,
BBICTaBKH, 9KCIIEIUIINH, Oecensl,
nabopaTtopHbie  PabOThI, KPYIJbIE  CTOJIBI,
MacTep-KIacChl, JIUCTAHIMOHHBIE  3aHATHUS
 JIp.

1. Ileasb mporpamMmsi:

L4 CO34aTh YCJOBUA JISI pACHIMPCHHOI'O H yr‘J'IYGJ'IeHHOFO
HU3YUCHUA MaTCpuaa.

2. 3agayu mporpamMmabI;

e (opmupoBars y oOyuaromuxcs coO3HaTEIbHOE U MPOYHOE
OBJIQJIEHUE CUCTEMON MaTeMaTU4eCKUX 3HAHWM, YMEHHUI,
HaBBIKOB;

®  CUCTEMAaTH3HPOBATh, PACIIUPUTH U YIIyOUTH 3HAHUS IO
anreOpe U HavyaiaM aHaJIn3a, JIETaJbHO PACIIUPUTH TEMBI,
HEJI0CTaTOYHO TITyOOKO W3ydaeMble B MIKOJIBHOM KypCe H,
Kak  MpaBWIO,  BBI3bIBAIOIIME  3aTPyAHEHUA Yy
00yJaronuxcs;

e pa3BUBAaTh MaTeMaTHYECKHE CIIOCOOHOCTH OOYYaIOIINXCS,
(opMupoBaTh YCTOWYMBEI WHTEpEC K MPEIMETY,
OpPHEHTALMIO Ha MPodeccuto;

e CcrocoOCTBOBaTh  BOBJICYEHUIO  OOydYalONMXcS B
CaMOCTOSITEIBHYIO UCCIIE0BATENBCKYIO AESTEIbHOCTh

3. IlnaHupyemble pe3yabTaThI:
COBOKYIHOCTb 3HAHWUM, YMEHHH, HABBIKOB,
JIMYHOCTHBIX Ka4ecTB, KOMIIETEHIIHHI

JIN4YHOCTHBIE Pe3yIbTAThI:
® BOCIHMTAHHE POCCUMCKON TIpakIaHCKOW HIECHTUYHOCTH:
NaTPUOTHU3Ma, yBaKeHUs K OTeuecTBy, OCO3HaHMs BKJIaJa




(TIpeaMEeTHBIX, TMYHOCTHBIX, METaNPEIMETHBIX
pe3yIbTaTOB), MPHOOPETAEMBIX  yUAITIMHUCS
IIPH OCBOCHUU MPOTPAMMEI 10 €€ 3aBEePIICHUU

OTCUYECTBCHHBIX YUCHBIX B PA3BUTHE MUPOBOH HAYKH;
OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTb
00yJarommxcs K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMHU K 00yUEHHIO;

OCO3HAaHHBIA BBIOOp ©  TIOCTPOCHHWE JallbHEUIICH
VHWBUIYAILHON TPACKTOPUU 00Pa30BaHUS;

YMEHHE KOHTPOJIMPOBATh MPOLECC U Pe3yibTaT y4eOHOH
NeSITeIbHOCTH;

KPUTHUYHOCTh MBIIUICHUS, WHHUIIMATUBA, HAXOYUBOCTH,
AKTUBHOCTD TIPH PEIIEHUH MaTEMaTHYECKUX 33]1aY;
yMeHHe padoTaTh C  pPa3UYHBIMH  HWCTOYHHKAMHU
nH(popMaiuu (yueOHHKaMH, CIIPABOYHUKAMU, PeCypcaMu
WHTepHEeTa U T. 11.)

yMeHHE paboTaTh C OJHOKJIACCHHKaMU B Ipolecce
y4eOHOM JesITeNFHOCTH.

MertanpeaMeTHbIe pe3yJabTaThI:

YMEHUE CaMOCTOSITEIBHO ONPENEIsITh LEIN CBOETO
oOydeHusi, CTaBUTh JJIs ceOs HOBBIC 3ajauu B yueOe,
pa3BUBaTh MOTHBBEI cBOCH IMO3HABaTEIIFHOM
JIeSITeIIbHOCTH,

YMETh COOTHOCUTb CBOMU JACHCTBUSL C IUIAHUPYEMBIMU
pe3yapTaTaMi, KOHTPOJIUPOBATh CBOIO JESTECIHLHOCTD,
OnpeaensiTh CIIoCcOOBI JeHCTBUIA B paMKax
NPEIJIOKEHHBIX ~ YCIIOBUM,  KOPPEKTHUPOBAaTb  CBOU
JIEWCTBUS B COOTBETCTBUU C U3MEHSAIONIENCSA CUTYalINE;
YMETh OIpPENeNsITh IOHATHSA, CO37aBaTh O00OIICHUS,

yCTaHABJINBATh aHAJIOTHH, KIaccuGUIMPOBaTh,
CaMOCTOSATEIIBHO BBIOHpas OCHOBaHHS IS
KJIAaCCU(UKAIUH;

yCTaHABJINBATh MPUIHHHO-CIICJICTBCHHBIC CBSI3U, CTPOUTH
JIOTHYECKOE paccyXeHue, yMO3aKtoueHue(

WHAYKTHBHOE, AEAyKTHUBHOE, IO aHAIIOTHH) W JIeNaTh
BBIBOJIBL;

pa3BUTHE KOMIIETEHTHOCTH B 0OJACTH HCITOJIE30BaHUS
“H(OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA;
NEpBOHAYAJIBHBIC TIPEACTABICHUA 06 naeax U Meroaax
MaTeMaTHKH Kak 00 YHHBEPCAIbHOM S3bIKE HAYKH W
TEXHUKU;

YMEHUE BHUAECTh MATEMaTHUECKYIO 3a/adyy B KOHTEKCTE
MpoOJEeMHOW CHUTyallud B JPYTHX JUCHUIUIMHAX, B
OKpY>Karolllen )KU3HU;

YMCHUE HaxXoJUuThb B Pa3IMYHBbIX HCTOYHHUKAX
nH(pOpMAaIuIo, HEO0OXOANMYIO JUTSt peuIeHust
MaTEMATHUYCCKUX np06neM, MMPpEACTaBJIAThL €€ B MMOHSITHOM
(dopMe, MPUHUMATH PELICHHUS B YCJIOBHSIX HEIOIHON MU
M30BITOYHOM, TOUHOW WITH BEPOSTHOCTHOW MH(MOPMAITHH;
YMETh MNOHUMATb W HCIIOJIb30BaThb MATEMAaTUYCCKUEC
CpelcTBa HarisAHOCTH(rpaduKu, TaONHIBI, CXEMbl U
7p.);

YMEHHUE BbBIABUI'aTb THUIIOTE3bl IIpHU PEIICHUW 3aJaydu,
[TOHMMATh HEOOXOAMMOCTh UX IPOBEPKU;

IMOHMMAaHUE CYITHOCTH aJITOPUTMHUYCCKUX Hpe)IHI/IcaHI/Iﬁ u
YMEHHUE NEeUCTBOBATh B COOTBETCTBUU C TMPEIIOKEHHBIM
aJITOPUTMOM.

npuoOpeTeHmne ONbITa  BBIIOJHEHUSA MPOEKTHOU
JIeSTEIIbHOCTH.

IIpenmeTHBIE pe3yabTaTHhI:

OCO3HAHHEC 3HA4YCHHUA MATCMAaTUKU JId HOBCGL[HCBHOﬁ




KHU3HH 4eJIOBEKA;

® T[Ipe/ACTaBIICHHE O MaTeMaTHYeCKOW Hayke Kak cdepe
MaTeMaTHYECKOW NesTeNFHOCTH, 00 dTamax ee pa3BHTHS,
0 €€ 3HaYMMOCTH IS UBHIIN3AIINH;

e pa3BUTHE YMEHHUI paboTaTh C y4eOHBIM MaTEeMaTHIECKIM
TEKCTOM (aHAINW3UPOBaTh, W3BJIEKATh HEOOXOIUMYIO
nHpOpPMAITHIO), TOYHO W TPAMOTHO BBIPAKATH CBOH
MBICIT C IPUMEHEHNEM MaTEeMaTHIeCKOH TepMHHOIOTHN
U CUMBOJTUKHY;

e BiIafcTh 0a30BBIM MOHATHHHBIM amapaToM MO OCHOBHBIM
paszenaM CoaepKaHus;

e yMeThb aHAJIM3UPOBATh, CTPYKTYpUPOBaTh M OLICHUBATH
W3YYEHHBIN PEAMETHBIA MaTepHaL;

® cucTeMaTh4ecKHe 3HaHUA 0 QYHKIUIX U UX CBOWCTBAX;

® BIA/IeTh TNPAKTUYECKH 3HAYMMBIMH MaTeMaTHYECKUMH
YMEHUSIMH:

®  BEITIOJHSITH BEIYHCICHHS C IEHCTBUTENFHBIMU YHCIIAMH;

® pemaTh YpaBHEHUS, HEPABEHCTBA, CUCTEMBI YPaBHEHUN H
HEPaBEHCTB;

e pelaTh YpaBHEHUS, HEPABEHCTBA, CUCTEMBl YPABHEHUN U
HEPaBEHCTB C MOIYJISIMHU U TTapaMeTPaMU;

e pemarh TEKCTOBBIE 33layd C IIOMOIIBI0 ypaBHEHUH,
CHCTEM YpaBHEHUI U HEPABEHCTB;

® UCIONB30BaTh alreOpandecKwii S3BIK JIUIST  OMHCAHHA
MPEeIMETOB  OKPYXAIoOWIEr0  MHpa W CO3JaHHs
COOTBETCTBYIOIINX MaTEeMaTHIECKIX MOJIEIICH;

° IMPOBOJAUTL IPAKTUYCCKUE PACUCTHI: BBIYUCJICHHA C

MIPOLIEHTaMH, BBIYUCIICHUS c YHCIIOBBIMH
MOCJIEAOBATEIIbHOCTSIMY, BBIYUCICHUS CTaTUCTHYECKHX
XapaKTEePHUCTHUK, BBITIOJTHCHUE MPUOIKEHHBIX
BBIYHCIICHUH;

®  BEHINOJHATH TOXICCTBEHHbBIE peoOpa3oBaHus

PaIMOHAIBHBIX BBIPAKCHHIA;

®  BEINOJHATH OTIEPaIlU HaJl MHOKECTBAMHU;

® UCCIeNOBaTh TpocTelnine (YHKIUHM W CTPOUTH WX
rpaduKy;

® YNTaTh W MCIOJBL30BaTh MH(OPMAIIHIO, MTPEICTABICHHYIO
B BHAEe TaOMWIBI W JuarpamMmbl (CTOIOYATOW WIIH
KpyTOBOW);

e pemaTth KOMOWHATOPHEIE 33/]Ja4H, HAXOIUTh BEPOSTHOCTH
COOBITH.

4. ®opMbl, IOPSI0K, U NEPHOIUYHOCTH
NMpOBeIeHNs MPOMEeKYTOUHOH aTTecTaluu
y4aluxcs noaBeIeHUs UTOTOB pean3auun
NPOrpaMMbl, aTTecTAUsI(TECTHI, OIPOCHI,
3a4eThl, co0ecea0BaHus, N0KIaabL, pedeparsl,
My OJIMKAINY, BEICTYIUICHHUS HAa OJIMMITHA/IAX,
CMOTpax, KOHKypcax, BHICTaBKaXx,
KOH(epeHLUsIX, KOHIEPTax U APYTHe)

[IpomMexyTouHas aTTecTanys MPOBOJUTCS HA MOCIEAHEM 3aHITHI
MEPBOTO U BTOPOTO MOIYTOAUs B OpPME TECTOB




YYEBHO-TEMATHYECKHUH IIAH

TEMA KosmuyecTBo KouunuyecrBo
YacoB HA TEOPHUI0 YacoB Ha
NPAKTUKY
|. IlpeoOpa3oBaHue BhIpaKeHUI 4 8
[IpeobpazoBanme UppalOHATBHBIX 1 1
BBIPAKCHUH
[IpeoOpazoBanue UpparOHaIbHbIX 2
BBIpKEHUN (MPpallMOHATBHOCTD B
3HaAMEHaTeJIe)
IIpeoOpa3oBaHne CTENEHHBIX BRIPAKCHUI 1 2
[IpeobpazoBanue torapupMUIECKUX 1 1
BBIPAKEHUU
[IpeoOpa3zoBaHue MOKa3aTEIbHBIX BhIPAKEHUN 1 1
3auet 1
1. Perienue 3axau 4 8
Pemenne TpyIHBIX TEKCTOBBIX 33/1a4 Ha 1 1
IPOrpeCCUu
Pemenne TpyIHBIX 3aa4 HA MPOLICHTHI 1 1
Peuienue TpyIHbIX 33724 HA 4YaCTH 1 2
Pemienue TpyIHbIX 337124 HA ABUYKECHHE 1 3
3auet 1
Il1l. Pemenue ypaBHeHUid 6 14
YpaBuenus. PaHocuibHOCTE. O01aCTh 1 1
JOTTYCTUMBIX 3HAYCHHUH
Pemienne nppauOHAIBHBIX YPABHEHUM 1 1
Peuienne noka3aTeabHbIX YPAaBHEHUHN 1 2
Pemenue porapudmMudeckuii ypaBHEHUN 1 2
Peuienne ypaBHEeHUN ¢ mapaMeTpaMu 1 1
Pewienne ypaBHEHUH ¢ MapaMeTpamMu 2
Pemienne TpaHCIEHAEHTHBIX YPABHEHUI 1 1
PemieHue cucrem pasinyHbIX YPaBHEHUN 3
3auet 1
IV. Penenue HepaBeHCTB 3 11
Pemenne uppaimoHaabHbIX HEPABEHCTB 1 1
Pelenue nppanvoHaibHbIX HEPABEHCTB 1
Pelenue nokaszaTesbHbIX U JJOrapu(pMUUECKUMA 1 1
HEPaBEHCTB
Pelenue nokasaTesbHbIX U JJOrapu(MHUUECKUX 3
HEPaBEHCTB
PenieHrne HEPaBEHCTB ¢ mapaMeTpamu 1 1




Pelienre HEpaBEHCTB C mapaMeTpaMu

3auer 1
V. Ilpou3BoaHasi U ee IPUMEHEHHE 2 12

[IpousBoaHas (YYHKIIMU U €€ TCOMETPUIECCKUM 1 2

CMBICTT

YpaBHeHUE KacaTeJlbHOM K rpaduky dyHKIUU 2

Uccnenosanue dhyHKIun 1 3

Hanbonbliee 1 HauMeHbIIee 3HAUCHUS 2

GhyHKIIN

Pemenue 3aay Ha HanOOJIbIIEE U HAUMEHbIIEE 2

3HaYeHUs] PYHKIHH

3auet 1

UTOI'O 19 53




COJEPKAHHUE NTPOI'PAMMBI

Ha3ssanue pa3jeiia, TeMbl

KoJ-Bo yacoB

TeopeTnvecKuii 1 NPAKTHYECKUIH pa3aesbl
NPOrpaMMbl

l. [IpeoOpazoBanue
BBIpAKCHUH

12

Jiist pelieHust MHOTHX 3a/1a4d U3 pa3IMYHbIX
pazzieson MaTEMaTUKH  HEO0OXOAUMO
BBITIOJIHATD anredpandeckKue
npeoOpa3zoBaHusl. Hens ATUX
npeoOpa3oBaHuii — 3aMEHa CIOXHBIX U
TPOMO3JIKMX BBIpaKEHUN OoJiee MPOCTHIMU
Y HaTJISAHBIMU.

B JAHHBIN paszen BKJIFOUEHBI
npeoOpa3oBaHUs UPPALMOHAJIBHBIX,
CTETICHHBIX, MOKa3aTEeNbHbBIX u
JorapuMUYECKUX BBIPAKEHUN.

Il. Pemienue 3anau

12

Kpyr 3agau, oTHOCAIIMXCS K ITOH TeMe,
OUYEHb HIMPOK. Y CIOBHO BBIICISIOT: 33aja4l
Ha JIBIDKCHWE, 3a7aud Ha paboTy u
IPOU3BOAUTEILHOCTh TPYyJa, 3aJa4d Ha
MPOLIEHTHOE coJiep>KaHue u
KOHIIEHTPAIIHIO.

Ycnex B pelIeHnH 3a1a4 pacCMaTpruBacMon
TEMBl BO MHOTOM 3aBHUCUT OT YyJayHOTO
BbIOOpa HEM3BECTHBIX W JIAJIEKO HE BCerna
B KA4ecTBE  HEM3BECTHBIX  YAOOHO
BBIOMpaTh ~ T€  BEIUYHMHBI, KOTOPBIC
HEOOXOAMMO HAWTH MO YCIOBHUIO 3aJayH.
Kak mpaBuio, B KauecTBE HEHW3BECTHBIX
yIOOHO  BBHIOMpaTh  T€  BEJIUYHHBI,
UCIIOJIb3Ysl KOTOphle Haubojee MpoCTo
3armcarb YCIIOBUS 3a/1aun B
MaTteMatuyeckon ¢opme (T.e. B BHUJE
ypaBHEHUS, CUCTEMBI YpaBHCHHUH,
HEPABEHCTB U T.J.)

I1. Pemenue
YpaBHEHUU

20

B nmanHOM paznmene paccMaTpHUBarOTCs
TaKue TNOHATHA KaK pPaBHOCWIBHOCTb H
o0jacTb JOMyCTUMBIX 3HaudeHuil. Ilpu
pPELIEHNH UPPALMOHAIBHBIX  YPAaBHEHUH
IIPUMEHSIOTCST  CTAHAAPTHBIE  METOBI:
yCTpaHEHHE  PAJUKAIOB, IOJCTAaHOBKA,
VCIIOJIb30BaHUE CONPSIKEHHBIX PaIUKaJIOB,
BBEJCHUE HOBBIX IEPEMEHHBIX, MEPEXO] K
CUCTEME YpaBHEHUH, a TaKXKe




HECTaHJApPTHBIE METOJIbl PELICHUS: aHAIIN3
oOnactu oTpeaeNeHUs byHKIHH,
HCII0JIb30BaHUE MOHOTOHHOCTH U
OTPaHUYEHHOCTU (YHKITHIA.

[Ipn pemeHnn NoOKa3aTENbHBIX YPaBHEHHU
BXHON COCTABIISIIOIICH SIBIIETCS BBIOOD
HOBOM IIEPEMEHHOM (3aMEHAa BBIPAYKEHUS).
IIpn peneHnn Jorapu(pMUUECKUX
YPaBHEHUN BaXHO HAy4YUTh YYEHUKOB
JieJ1aTh NPaBUJIbHBIA BBIOOP OrpaHUYEHUN
Ha 00J1aCTh JOIYCTUMBIX 3HAYCHUI.

V. Pemnienue
HEPABEHCTB

14

JlaHnHbIi paznen Oazupyercs Ha
MpeABIayIIeM pas3zeiie, HO TaK KakK pedb
HUJET O PEIICHUH HEPABEHCTB, TO AaKIICHT
neimaercss Ha  OOOOIIEHHOM  METOJE
WHTEPBAJOB, a TakKe HCIOJIBb3yeTCs
HETPEPHIBHOCTH U OTPaHUYCHHOCTh
GyHKIUN.

Oco0oe BHUMaHHE yAenseTcs
HECTaHJAAPTHBIM METOo/IaM perieHus
HEPABEHCTB, aHATUTUICCKUM u
rpagu4ecKuM CrocoOOM penieHusl.

V. Ilpou3BogHas u e€
PUMEHEHUE

14

B nanHOM pa3zmene paccMaTpUBAIOTCA
BOTIPOCHI, CBSI3aHHBIE C HEMPEPHIBHOCTHIO
GyHKUMNA,  MMEUMX  IOPOU3BOJIHYIO,
IPOU3BOAHBIC CIOXKHBIX (QDYHKIWN U 1p., a
TaKKe BOTIPOCHI CBSI3aHHBIC C
UCCIIEJOBAaHUEM byHKIMH, rae
YCTaHABJIMBAETCS 3aBUCHMOCTb MOBEICHUS
(GbyHKIUU OT MPOU3BOIHON ¥ HAOOOPOT.
PaccMaTpuBaroTcst 3a1a4i Ha HaXOXKICHHE
HauOONbIIEr0 W HAUMEHBIIETO0 3HAYEHUs
GbyHKIIUM HA OTpPE3KeE.

UTOI'O

72
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