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Mertonugeckne pexomenmarm IPEIHA3HAYEHE
HomkonsHoe 06p

44.02.01

BBEJIEHUE

paboTEI 0 yuebHOM nucHumIHE Maremaruxa.
Lens meTomugeckux YKa3aHUH: OKa3aHHe IIOMOIITH CTYIEHTAM B BEIIOJTHEHHH
CaMOCTOSATENTLHOU pabOTHI 110 AHUCIHTIIHHE Marematuxka.

Memn

H 33a0aYd JUCHHIVIAHLI —

AHCHHUIIJINHBI :

OcBoenne comepxanmus y4eOHOM  MuCIUIIIMHEL

CTYACHTaMM CICAYIOILIHX Pe3yibmamos:

UL CTYIEHTOB CIIeHAaILHOCTH

430BaHKC IPU  BBIONHEHUH BHEAYTUTOPHOR CaMOCTOSITEIbHOI

TpeﬁoBaHI/Iﬂ K pesyabpTaram OCBOCHUSA

Maremaruxka OGecneanaeT JAOCTHIKEHHE

Paznen Cryzmenr mayuurcs CTyneHT nonmyduT Bo3MOXHOCTS
HAYYHUTECS
Hemn Jlns ucnons3oBanuy B HOBCEHEBHON | [Inist pa3BuTHS MBIIIICHHS,
OCBOEHUS KH3HHU U 00ECIICYEHHS BO3MOKHOCTH HCTIOJIb30BAHUS B IIOBCEIHEBHOMN SKHU3HH
npeaMera YCIICHIHOTO IPOJIOJDKEHUST 06pa30BaHMS | I 00€CTIeYeHHS BO3MOKHOCTH
II0 CIICLUATIBHOCTSIM, HE CBSI3aHHBIM C YCICIIHOTO IPOJIOIDKEHNS 06Pa30BAHHS
IIPUKJIaTHBIM HCIIOJIE30BaHHEM IO CHENMATIBHOCTSIM, HE CBSI3aHHBIM C
MaTeMAaTUKH IIPUKIIATHBIM HCIIOIH30BAHNUEM
MaTeMaTHKH
TpeGoBanus pe3yabraram
OJIEMEHTHI - OmepupoBars Ha 6a30B0M YpOBHE - OnlepupoBarh IOHATHIME: KOHEUHOE
TEOPUH TIOHATHAMH: KOHEYHOE MHOKECTBO, MHOXECTBO, 3JIEMEHT MHOYKECTBA,
MHOXECTB H | 5JIEMEHT MHOYECTBA, TIOIMHOKECTBO, | IIOAMHOMKECTBO, IIepecevyeHue u
MaTEMaTHIEC |IIePECEUCHUE H 00heqHHEHIE 0o0BeIHEHHE MHOXECTB, YUCJIOBEIE

KOH JIOTUKH

MHOXECTB, YUCIIOBbIE MHOKECTBA HA
KOOpZTMHATHOH MPSMOI, 0Tpe3oK,
HHTEPBAT,

- OIICPUPOBATH Ha 6a30BOM YpOBHE
TOHATUAMH: YTBEPIKIIEHHE, OTPHIIAHHE
YTBEPXKIECHUS, HCTUHHBIE U JIOKHEBIE
YTBEPXKICHHU, IIPUYHHA, CIEACTBHE,
YaCTHBIA CITyvaif oOmrero YTBEPXKIEHHU,
KOHTPIIpUMED;

- HaXOJIUTE IIepeceYeHne U
O0BEMHEHNE IByX MHOYXECTB,
IIPEJICTaBIICHHBIX I'paHIECKH HA
YHUCIIOBOM IIPSIMOIA;

- CTPOUTH Ha YUCIIOBOU MIPAMOii
TTIOZIMHOXKECTBO YHCIIOBOTO MHOXKECTBA,
3a/IJAHHOC TIPOCTEHINMMH YCITOBHAMHE;

- PacIIo3HABATE JIOXKHBIE YTBEPIKACHHS,
OLIMOKY B PACCyXIEHHSIX, B TOM YHCIie
C MCIIONB30BaHUEM KOHTPIPUMEPOB.

MHOXECTBA Ha KOOPJAMHATHOM PsSMOii,
OTPE30K, HHTEPBAIT, IIOJyHHTEPBAT,
HPOMEXYTOK C BEIKOJIOTOH TOYKOA,
rpaduyeckoe npencrasnenue
MHOKECTB Ha KOOPJIMHATHOMK
IIJIOCKOCTH;

- OIIEpPUPOBATH MOHATUIMH:
YTBEPXKICHHUE, OTPUIIAHUE
YTBCPXKICHUS, HCTUHHEIE U JIOKHbIE
YTBEPXKACHHUS, IPUYHMHA, CIEACTBHE,
YaCTHBIN CiTy4yail o01mero YTBEPXKIEHUS,
KOHTpIIpUMED;

- IPOBEPATH NPUHAIEXKHOCTE
SJIEMEHTa MHOXECTBY;

- HAXOTUTh IIEpPEeCEUCHHE U
00bEIMHEHHE MHOKECTB, B TOM UHC/Te
IIPECTaBICHHEBIX I'paHUECKH Ha
YHCIIOBOM IPSMOM U HA KOOPIUHATHORH
IIJIOCKOCTH;

- IPOBOJUTE JOKa3aTebHbIe
pacCyxneHus st 000CHOBaHHs
UCTHHHOCTH YTBEPKICHU.




B noBcenueBnoit xu3mm 1 IIpu
U3YYEHUU JIPYTHX NPEIMETOB;

- UCTIOJIb30BATE YHCIIOBLIE MHOMKECTRA
Ha KOOpIMHATHOM IPSIMOI 1St
OITHCaHHs PeallbHBIX MPOIECCOB H
SIBIICHUIL;

- IIDOBOZTUTE JIOTHYECKHUE PACCYXKICHUSI
B CUTyallWsIX IIOBCETHEBHOM XU3HU

B noBcenuesnoit sxusnn 1 Ipu
U3YyYEHHUH NPYTUX MPEAMETOB:

- HCIIOJIb30BATh YUCIIOBELIE MHOMKECTRA
Ha KOOpIMHATHOM NpsMOii 1 Ha
KOOPAMHATHOH ITOCKOCTH IS
OITUCAHHUS peallbHBIX POIECCOB U
SIBIICHHI;

- IPOBOJUTE JOKA3aTeIbHEIE
PacCy>X/IeHHs B CUTYaIUsIX
TIOBCETHEBHOM KU3HU, [IPH PEIICHAN
3a71a4 U3 IPYTHUX MPEIMETOB

Yucna n
BBIpaXKCHUS

- Onepuposars Ha GazoBom YPOBHE
[IOHATHUSAMU: IIEJIO€ YHCIIO, ACTUMOCTD
9uCeN, OOBIKHOBEHHAS APOOH,
ACCATHIHAA P00k, palliOHATIBHOE
9HCJIO0, IPUOIIIDKEHHOE 3HAYEHHE
HHCIIa, 9acTh, NOJIsI, OTHOMIEHHE,
IIPOLEHT, MOBEIICHUE U IIOHMKCHUE HA
3a[JaHHOC YHCIIO IPOLEHTOB, MACIITAD;
- OTICPUPOBATH HA 6a30BOM ypOBHE
TOHATUSIMH: JIOTapH(M YHCIIa,
TPUTOHOMETPHIECKA OKPY>KHOCTb,
TpallyCHas Mepa yriia, BeJIMUMHA yIIa,
3aTaHHOI0 TOYKOM Ha
TPUTOHOMETPHIECKOH OKPYIKHOCTH,
CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC
YIJIOB, IMEIOIIUX IIPOH3BOJILHYIO
BEIMUUHY;

- BBIIIOJHATH apu(hMeTHIECKIe
ACUCTBHA C LENBIMU U PALHOHATHHBIMI
YK CIIAMU;

- BBIIIOJIHATH HECIIOKHEIE
IpeoOpa30BaHUs YHCITOBBIX
BBIPAXKCHUH, CONEPIKAINUX CTEIIEHH
9UCe]T, TUOO0 KOPHH U3 YHCEJ, THO0
Jorapu(MeI yrcer;

- CPaBHUBATH pallMOHAJBHBIC YHCIIA
MEXy co0O0ii;

- OLICHUBATh U CPABHHUBATH C
PaOHATBHEIMY YUCIIAMH 3HAYCHUS
LCIbIX CTENEHEeH YhCelt, KopHeit
HaTypaJIbHOU CTENIEHH U3 YHCel,
JIOTapu(MOB YUCEN B MPOCTHIX
ClIyyasx;

- ©300pa’kaTh TOUYKAMHM HA YHCIIOBOI

HpHMOﬁ OCJIBIE U palluOHAIBHBIE qucia,

- H300paXkaTh TOUYKAMH Ha YUCIIOBOI
IIPAMOH LCJIBIE CTENEHH YHCeN, KOPHH
HaTypaJIbHOI CTEIeHH U3 YnCcel,
JOTapHU(pMBI YUCEI B IPOCTHIX CIIyYAsX;

- CBOGOTHO OIIEPHPOBATH TORATHSIMK:
[EJI0€ YUCIIO0, NEMMOCTE YHCE,
OOBIKHOBEHHASI IPOOH, AECATHIHAS
ApoOb, pallOHANBHOE YHCIIO,
NPHOIMKEHHOE 3HAYEHNE IHCa, YacTh,
A0JIs, OTHOIIIEHHE, TIPOIIEHT,
IIOBBIIEHUE U ITOHMXCHUE HA 33aHHOE
YHCIIO IPOUEHTOB, MaclITad;

- IIPUBOJTUTE IIPUMEPEI YHCEJT C
3aJaHHBIMH CBOMCTBAMHU JEIMMOCTH;

- OIICPHPOBATH MOHATHAMHE: JIOTapHpM
YHCTIa, TPUTOHOMETPHYECKAS
OKpPY’KHOCTb, pajidaHHast ¥ TPayCHAs
Mepa yria, BelM4nHa yIiia, 3aIaHHoro
TOYKOH Ha TPHTOHOMETPHIECKOM
OKPY>XHOCTH, CHHYC, KOCHHYC, TAHT€HC
U KOTaHT€HC YIJIOB, HMEFOIIHX

IIPOU3BOJILHYIO BEJIMYUHY, YHCIIA € U
.

>

- BBIIIOJIHATE apu(MeTHUecKie
JCHCTBUS, COYETas YCTHEIC U
TIMCbMEHHBIC IIPUEMBI, IIPUMEHSIS IPH
HEOOXOIUMOCTH BEIYHCIIHTEILHEIE
ycTpoiicTsa;

- HaXOJIUTh 3HAYEHHUSI KOPHS
HaTypaJIbHOH CTENECHH, CTETICHH C
PaIiOHANBHEIM ITOKa3aTelleM,
norapu¢ma, UCIONB3ys IpH
HEOOXOAMMOCTH BEIYHCIIATEILHEIE
YCTpOHCTBa;

- II0JIb30BATBCS OLEHKON U MPUKHIKOM
[IPY IIPAKTHYECKHUX PacyeTax;

- IPOBOJIUTE IO U3BECTHBIM (hopMyTam
U IIpaBUJIaM IpeoOpa3oBaHus
OYKBEHHBIX BBIpaXKCHHIA, BKIIFOYAIOIHX
CTCIIEHH, KOPHH, JTOTApU(PMBI 1
TPUTOHOMETPHYECKUE (DYHKIIUH,

- HAaXOUTh 3HAYEHHUS YHUCIIOBBIX U
OYKBEHHBIX BHIpaKEHHI, OCYIIECTBIISA
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- BBIIIOJIHATH HECIIOKHEIE
peoOpa3OBaHHU NENIbIX i ZIpo6HO-
PalHOHABHBIX OYKBEHHEIX
BBIPAXKEHUIL;

- BRIPQXATh B IPOCTEHINIX CITydasx 13
PaBEHCTBA OZIHY [EPEMEHHYIO epes
JpyTHeE;

= BEITUCIIATE B MIPOCTHIX CIIydasx
SHAYCHUS YUCIIOBBIX U OyKBEHHBIX
BBIPaXXCHUH, OCYILECTBIISSL
HEOO0XOIUMBIE TIOICTAHOBKH U
IpeoOpa3oBanus;

- H300pakaTh cXeMaTH4eCKn yroJ,
BCJIMYMHA KOTOPOTO BEIPAXKEHA B
rpagycax;

- OLICHUBATEL 3HAKU CHHYCA, KOCHHYCA,
TaHI'®HCA, KOTAHI€HCA KOHKPETHbIX
yIJIOB.

B noscenseBHoi xusnm 1 pu
U3Y9CHUN PYTUX YYEOHBIX IPEAMETOB:
- BBIIOJIHATE BEIYHCICHHAS [IPU
PEIIECHNUH 3a/1a49 MPaKTUYECKOrO
Xapakrepa;

- BBIIIOJIHATE IIPAKTHYECKHE PACUETHI ¢
HCIIOJIb30BaHUEM IIPH HEOOXOTUMOCTH
CIIPAaBOYHBIX MATEPHAJIOB U
BBIYHCIIUTENBHBIX YCTPOHCTR;

- COOTHOCHTE peajibHbIC BEIMYHHEL,
XapaKTEPUCTUKH 0OBEKTOR
OKDY>KaroIEro MUpa ¢ X
KOHKPETHBIMH YHCJIOBLIMH
3HAYCHUSIMU;

- HCIIOJIE30BaTh METOIBI OKPYTJIEHHUS,
NPUOIIKCHAS M IPHKHIKH npu
PCIIEHNH NPAKTUYECKUX 3a/1a4
IIOBCETHEBHOH >KU3HH

-

HEOOXOUMEIE MOCTAHOBKH |
Ipeobpa3oBanms;

- M300paXkaTh CXeMaTHYecKH yrodm,
BCJIMYMHA KOTOPOI'O BEIPAXKEHA B
I'pagycax uiH paguaHax;

- HCIIONIB30BaTh NIPY PEICHUH 33134
TaOJIUYHbIE 3HAYCHUS
TPUTOHOMETPHICCKHUX (YHKIWMIA YIiIOB;
- BBIIOJIHATE NEPEBOM BEIHIMHEI yTiia
H3 palHaHHO’ MEPBI B IPaJlyCHYIO U
oOparHo.

B moscenneBHo xu3mm u npu
M3YHCHUH NPYTUX YYeOHBIX IPEIMETOR:
- BBIIIOJIHATE JEHCTBHUS C YHCIOBBIME
JAHHBIMU TIPH PELIeHUH 3a1ay
UPaKTHYECKOr0 XapakTepa U 3a1aq 13
Pa3IUYHEIX 00j1acTel] 3HaHHIA,
UCIOJIE3YS IPH HEOOXOIMMOCTH
CIIPAaBOYHBIE MaTEPHUAIIBI U
BBIYUCITUTENBHEIE YCTPOICTRA;

- OLICHUBATh, CPAaBHUBATH U
HCIIOJIB30BATh IPH PEINCHUH
NIPaKTUYCCKUX 3a/1a4 YHCIIOBbIE
SHAaYCHHUS peabHbIX BeIUUHH,
KOHKDPETHBIE YHCIIOBBIE
XapaKTCPUCTUKU 0OBEKTOB
OKPY>KaroIero Mupa

VYpaBHeHus u
HEPaBEHCTRA

- Petnare muneiinbre ypasnenus u
HEPABCHCTBA, KBaJPATHEIC yPABHEHHUS

- PeIIATh JIOrapU()MUYECKHE YpaBHEHHS
BHUJa log, (bx +¢)=du IpOCTeHIIHE
HepaseHcTBa Buaa log, x < d;

- PeIIaTh MOKa3aTeNbHbIC ypaBHEHHS,
Braa 2™ = d (rxe d mosio
IIPEJCTABUTD B BUJIE CTENEHH C
OCHOBaHHUEM a) U TIPOCTeifiye
HepaBeHCTBa BUa a'< d (rxe d MoxHO
IIPENCTABUTE B BUJIE CTEIICHH C
OCHOBaHHEM a);

- HPHUBOJIUTE HECKOIBKO IPHMEPOB

- Petnats panmonansuere,
TI0Ka3aTe/IbHBIC U JIOTapu(pMUIecKue
YPaBHEHHS M HEPABEHCTRA,
IPOCTEHIINE HPPAIMOHAIBHEIE 1
TPUTOHOMETPHIECKHE YpaBHEHHS,
HEPaBEHCTBA H HX CHCTEMEL,

- HCTIOJIb30BaTh METO/BI PEIEHHUS
YPABHCHWH: IPUBENICHHE K BHY
"IpOM3BeNIeHrE paBHO HYJIIO" W
"9acTHOE PaBHO Hy0", 3aMena
TIEPEMEHHBIX;

- HCIIOJIB30BATh METOJ HHTEPBAIOB IS
PCIICHHS HEPaBEHCTB;




KOpHE# Ipocreiimero
TPHTOHOMETPUYIECKOTO YpaBHEHMS
BHJA: sin X = 8 Cosx=a, tgx=a, ctg x
= a, TA€ a - TabJIMYHOE 3HAYEHHe
COOTBETCTBYIOIIEH
TPUTOHOMETPHYECKOH (pyHKITHH.

B 1moBceueBHo# xu3Hm 1 opu
H3YYCHHH IPYTHX [PEMETOB:

- COCTABIIATH U PEINATh YPABHEHUS K
CHCTEMBbI YPaBHEHHH [IPH pelleHHN
HECJIOKHBIX TPAKTHIECKUX 33134

- HCIIOJIE30BATh IpadMuecKuii MeTo j
AT IPUOTHIKCHHOTO PeIeHus
YPaBHCHUH H HEPAaBEHCTB;

- u300paxkars Ha TPUTOHOMETPHYECKOH
OKPYXHOCTH MHOXKECTBO PEIICHHML
IPOCTEHIINX TPHTOHOMETPHYECKAX
YPaBHEHH B HEPABEHCTB;

- BBIIOHATE 0TO0P KOpHeH ypaBHeHHix
WK PEINCHUN HEePABEHCTB B
COOTBETCTBUH C JOMOJHUTEILHBIMHU
YCJIOBHSIMH U OTpaHUYCHHSIMH.

B noscenneBnoit xuznyn u Ipu
U3YUCHHUH IPYTHX y4eOHBIX IPeaMeTOB:
- COCTABIIATE U pelaTh ypaBHEHH s,
CHCTEMBI YDaBHEHHUH M HEpaBEHCTBA
TIpH PeIICHUY 3a/1a4 APYTHX YUeOHBIX
IIPEIMETOB;

- UCIIOJIb30BATh YPaBHEHHUS H
HCPaBEHCTBA [IA IOCTPOCHAS
HCCIIENOBaHUS MPOCTENIINX
MAaTEMaTHIECKUX MOJENEH pearbHbIX
CHTYalMi UK PHKIIaHBIX 3344,

- YMETh HHTEPIIPETUPOBATH
TIOJTyCHHBIM IIPH PEIEHAN ypaBHEHMS,
HEPABCHCTBA HIIU CHCTEMBI PE3yIIbTaT,
OLCHUBATE €r0 MPaBAONon00HE B
KOHTEKCTE 3aJaHHOM pearbHOM
CHTyaluuu UH IPUKIAIHON 3a1a9n

LO)%: 19117058

- OnepupoBars Ha 6a30BoM YPOBHE
HOHATHSMH: 3aBUCHMOCTH BETHYMH,
(yHKIHS, apryment u 3HAYCHKC
byHkMH, 0651acTH OIlpeNIeIIEHus U
MHOJKECTBO 3Ha4eHuit GyHKIHH,
rpaduk 3aBucEMOCTH, rpaduk
Gynxuuu, nymmn GbyHKIMN, HIPOMEXYTKH
SHAKOIIOCTOSIHCTBA, BO3pacTaHUE Ha
IMCJIOBOM TIPOMEXYTKE, yOBIBaHHE Ha
IHCJIOBOM NIPOMEKYTKE, HAUOOJIBbIIICE 1
HauMCEHbIIee 3HaYeHNEe QYHKIIHY Ha
IHCIIOBOM IIPOMEIKYTKE,
liepuonnyeckas pyHkmus, nepuo;

- OLICPUPOBATE HA 6a30BOM ypoBHE
HOHATHAMM: IpAMast H 0OpaTHas
IPOIOPIMOHANIHOCTS JIMHEHHAs,
KBaJlpaTH4Has1, JorapupMuyeckas u
[IOKa3aTenbHas QyHKIum,
TPUTOHOMETPHYECKHE (YHKITHH;

- Pacno3HaBaTh rpadpuxu

SJICMEHTAPHBIX (DYHKIHIA: IIPSIMOit 1

- OnepupoBaTh TOHATHSMI:
3aBHCHMOCTH BEJTHYHH, ()yHKIHS,
ApryMEHT M 3Ha4YeHUE (DYHKIHH,
00JIACTh OIIPENIENIeH S M MHOKECTBO
SHaYCHUI QYHKIMH, rpadux
3aBHCHMOCTH, rpaduk QyHKImH, Hym
bysxIHEH, IpOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHHE HA
HCIIOBOM IIPOMEXYTKE, YOBIBAHKE Ha
IHCIIOBOM NIPOMEXKYTKE, HAaNOOJIbIIEe 1
HAaUMCHBIIee 3HaYeHUE (PYHKIMY Ha
YHCIIOBOM IIPOMEXKYTKE,
ieproiecKkas GpyHKIms, nepuos,
UCTHAS ¥ HEeYETHAs! QYHKIUH,

- OLICPHPOBATH MOHATHAMH: IPSMast U
obpaTHas IPOIOPIMOHANEHOCTb,
JMHEHHAsI, KBapaTUYHas,
Torapu)MudecKas  IOKa3aTeIbHas
GyHKIHN, TPUTOHOMETPHYECKHE
byuknum;

- OIIPENETITh 3HaYeHHe QYHKIHH T10




00paTHOI MPONOPIHOHANEHOCTH,
NUHEHHOH, KBaIpaTHYHOIH,
norapu()MHUIECKOM U ITOKa3aTeIbHOI
yHKIHI, TPUrOHOMETpHUECKHX
yHKmi;

- COOTHOCHTH I'pauKu dIeMEHTAPHBIX
(ymKnuit: mpsvoit 1 oGparHoi
IIPOITOPLIHOHATBHOCTH, THHEHHOMH,
KBaJIpaTHYHOM, TorapupmMugeckoit u
IIOKa3aTeNILHON (QyHKIMIA,
TPUTOHOMETPHYECKHX (GyHKIHI C
(opmymamMu, KOTOPBIME OHH 3a1aHEL;
- HaXOIUTh 10 ITpa(UKy MpUOIIHKEHHO
3HAYEHUs] (DYHKITHH B 3aaHHBIX
TOUKaX;

- ONIPEIICIIATH 10 rpaduKy CBOHCTBA
bynxmm (Hymu, mpoMexyTKu
3HAKOIIOCTOSHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HAaHOOJIBIIHE U
HAaUMEHBIINE 3HAYCHHS U T.I1.);

- CTPOUTH 3CKU3 rpaduka GyHxmum,
YIOBIETBOPSIONIEH IPHBEIEHHOMY
Habopy ycIoBHil (TPOMEXYTKH
BO3pacTaHus/yObIBaHUS, 3HAUCHHE
(yHKIIMM B 3aaHHOlM TouKe, TOUKH
BKCTPEMYMOB H T.1.).

B noscenneBHo# sxxusHu 1 IpH
U3YYCHHMH APYTUX [IPEIMETOR:

- OIIPEACIIATE 110 TpaduKaM CBOICTBA
PEANBHBIX NPOIIECCOB M 3aBUCUMOCTEH
(manbosbIve ¥ HaMMEHbIIHe
SHAYEHUs, TPOMEXKYTKH BO3PACTAHUS U
yOBIBaHUSI, TPOMEXYTKH
3HAKOIOCTOSHCTBA U T.IL.);

- HHTEPIIPETUPOBATE CBOIMCTBA B
KOHTEKCTE KOHKPETHOM MpaKTHYeCKOH
CUTYaIlUH

3HAYEHHIO apTYMEHTA IPH Pa3IHYHBIX
crocobax 3amaHus QyHKIUH,

- CTPOHUTH IPaMKK U3YUEHHBIX
byHKIHii;

- OIIMCHIBATE 110 rpaduKy u B
IPOCTEHINNX CTydasx mo Gopmyre
IOBEZICHHUE U CBOUCTBA (ByHKITHIA,
HAaXOJWTH 110 TpapuKy GyHKIHH
HAaHOOJIBIINE N HANMEHBIINE 3HAYCHUS,
- CTPOHTH 3CKU3 rpaduka GpyHKIuy,
YOBIETBOPSIFONIEH IPHBEIEHHOMY
HabOpy ycnoBuit (IPOMEXYTKH
BO3pacTaHus/yObIBaHUs, 3HAUCHHE
bynknmy B 3amannoi TouKe, TOUKH
OKCTPEMYMOB, aCHMIITOTHI, HyJIH
Gynxnum u T.1.);

- pemaTe ypaBHEHHUs, IPOCTeiinme
CHCTEMbI ypaBHEHHH, HCTIONB3ys
CBOMCTBA (DYHKIMIT B UX rpa)uKOB.

B noBcenneBHO# jxu3nM 1 pn
U3Y9YEHUU APYTUX YIeOHBIX IPEIMETOB:
- OIIPEACTIATH 1O rpaduKkaM u
HCIIOJIB30BATh IS PEIICHUS
NPHUKJIaJHBIX 33/1a4 CBOUCTBA pealbHBIX
IIPOIIECCOB U 3aBHCHMOCTELH
(HaubobInre U HAUMEHBIIHE
SHA4YEHUS, MPOMEXYTKH BO3PACTAHUS H
YOBIBaHHS (yHKIMH, TPOMEKYTKH
3HAKOIIOCTOSHCTBA, aCHMIITOTH,
MIEPHOL H T.I1.);

- UHTEPIPETUPOBAThL CBOMCTRA B
KOHTEKCTE KOHKPETHOM IMPaKTHYECKOH
CUTyalluH;

- OTIPENIENATH IO rpad)uKam
IIPOCTEHIINE XapaKTEPUCTUKHI
NIEPUOTUYECKHX IPOILIECCOB B
GHOMOTHH, SKOHOMHKE, My3BIKE,
PATHOCBA3H | JIp. (aMILIHTY/a, EPHOL
U T.OI.)

OJIEMEHTHI
MaTeMaTHdec
KOTO aHaIM3a

- OnepupoBats Ha 6a30BOM ypoBHe
MOHATHAMH: TIPOU3BOHAS (QYHKIIUH B
TOUKE, KacaTellbHas K rpaduKy
(ynKIME, mponsBoaHas ByHKIMY;

- OIIPECNIATh 3HAYEHNE TIPOU3BOIHOMN
yHKIHMM B TOUKE 10 M306paKEHMIO
KacaTeJIbHOM K IpadHKy, IpoBeIeHHOM
B 3TOH TOUKe;

- peIIaTh HECIOXKHBIC 3aa91 Ha
NPUMEHEHHE CBA3H MEXKITY

- OnepupoBars HOHITHAMHE:
IPOM3BOIHAS QYHKIIHH B TOUKE,
KacaTenbHas K rpaduky QyHKIHH,
IPOU3BOAHAS QYHKI[UH;

- BEIYHCIIATH IIPOM3BOIHYIO OJHOYJIEHA,
MHOTOYIEHA, KBaJPaTHOTO KOPHS,
IIPOU3BOJHYIO CYMMBI (DYHKIIHIA;

- BBIYHCIIATH TPOU3BOIHBIE
3JIEMEHTApHBIX QYHKIUH U UX
KOMOHMHAIHH, HCIIOMB3Ys CIIPABOYHBIE
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NPOMEXYTKaMU MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (GyHKIuH, ¢
OIIHOM CTOPOHBI, H IIPOMEKYTKaMH
3HAKOIOCTOSHCTBA U HYJISIMH
IPOM3BOJAHOH 3TO# YyHKIHHM - ¢
JpYroi.

B noscennesnoit xusnu n npu
U3YYCHUU JIPYTUX MPEIMETOB:

- IOJIb3yAACh rpad)KaMu, CPaBHHIBATE
CKOPOCTH BO3pacTaHus (pocTa,
TOBBIMICHUS, YBEIIMYESHHS U T.I1.) HIIH
CKOPOCTH yOBIBaHMS (ajeHus,
CHIDKEHUS, YMEHBINEHHUSI | T.I1.)
BCIIMIUH B PeaIbHBIX IIPOLECCAX;

- COOTHOCUTH I'pa(UKH pearbHbIX
IIPOLIECCOB U 3aBUCUMOCTEH ¢ HX
ONMCAHUAMH, BKIIFOYAIONTHMHA
XapaKTEPUCTUKU CKOPOCTH U3MEHEHUS
(BBICTPEIIf pocT, MTaBHOE TOHMKeHHE I
T.IL.);

- HCIIOJIB30BAaTh rPa(QUKH PealbHbIX
IIPOILIECCOB MJIS PEINEHHS HECTOKHBIX
IPUKITATHEIX 33]1a4, B TOM YHCIIe
OIPEJENss 0 IpauKy CKOPOCTh X01a
Imporecca

MaTepHAJIbL;
- HCCIICNI0BATH B IPOCTEMIINX CIIydasx
DYHKIMH Ha MOHOTOHHOCTB, HAXOIHTE
HauOOJIbIIe U HANMEHbIIHE 3HAYCHS
ynxuuit, crponTs rpaduku
MHOTOWIEHOB U IIPOCTEHIIINX
PaIMOHAIIBHEIX (YHKITHIA ¢
HCTIONIb30BAHUEM allapara
MaTeMaTHYEeCKOTO aHATH3a.

B noBcenueBHOM xu3HM 1 pH
H3YHCHHH IPYTHX y4eOHBIX IPEIMETOR:
- pemaTh NpUKIaHble 331290 13
Oronoruu, GpuUsHKY, XUMAH, SKOHOMUKH
U IPYTUX IPEIMETOB, CBSI3aHHBIE C
HCCIIEIOBAHUEM XapaKTEPHUCTHK
PCaIbHBIX MPOLIECCOB, HAXOXKIEHUEM
HauOOJIBIAX M HAUMEHBIIHX 3HAYCHHI,
CKOPOCTH U YCKOPEHHS H T.1L.;

- HHTEPIPETHPOBATH TI0JIyYeHHEIe
pe3yNbTaThl

Crarucruka u
TEOpHsI
BEPOATHOCTEH
, JIOTHKa 1
KOMOHHATOpH
Ka

- Onepuposars Ha GazoBom YPOBHE
OCHOBHBIMH OIIUCATEILHBIMHU
XapaKTEPUCTHKAMHU IHCIIOBOTO Habopa:
CpenHee apupmeTHIeCcKoe, MeInaHa,
HanOoJIbIIee U HAUMEHbIIee 3HAYEHHS;
- OII€PUPOBATH HA a30BOM YpOBHE
IIOHATHAMH: YaCTOTa ¥ BEPOATHOCTE
COOBITHS, CITyJaiiHbIH BBIOOD, OIIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU;

- BRIYHCIIATH BEPOSITHOCTH COOBITHIL Ha
OCHOBE IIOJICYETA YUCIIA HCXOOB.

B noscenueBHoi Ku3Hu 1 IpH
U3YYCHUH IPYTHUX TIPEIMETOR:

- OLICHUBATEL ¥ CPABHHUBATH B MIPOCTHIX
CIIydasX BEPOSITHOCTH COOBITHI B
PeaTbHOM KHU3HH;

- UHTaTb, COIIOCTaBIATh, CPDABHHBATE,
HHTEPIIPETUPOBATH B MPOCTHIX CIIyYasix
PEANIbHBIE NaHHBIE, IPENICTABIICHHEIE B

BUJIE TaOJIMIl, THArpamMM, rpadgukos

- Imets nipescraBienue o JTHCKPETHBIX
U HENIPEPBIBHBIX CIIYYalHBIX BETHYMHAX
H pacIIpeICNeHUsIX, O HE3aBUCHMOCTH
CIlyYalHbIX BEeTTHYHH;

- UMETh IIPEJCTABIICHHE O
MaTEeMaTHYECKOM OXKUIAHHHE U
AUCTICPCHH CITyYalHBIX BEIHYHH;

- UIMETb IPEJICTABICHUE O HOPMAILHOM
paclpeeNICHUH U IpUMepax
HOPMAaJIbHO paclpenesIeHHBIX
CIIyYaHbIX BEJIHYHH;

- IOHUMATH CYTh 3aKOHA OOJIBIIHAX
9HCET U BEIOOPOYHOIo MeTo/a
H3MEPEHUS BEPOSTHOCTENA;

- HMCTB IIPEACTaBIICHUE 00 YCIIOBHOH
BCPOATHOCTH U O IIOJTHOH BEPOSTHOCTH,
IIPUMEHATE UX B PEIICHUHM 3314,

- IMCTb IIPECTABICHHUE O BAXKHBIX
JaCTHBIX BUJIAX paclpee/IcHuH 1
IPUMEHATE UX B PEIICHUH 33144,

- HIMETb ITPE/ICTABIIEHHE O KOPPEIISIIHI
CIIy9aiHBIX BEJIMYMH, O IHHEHHOM
perpeccuu.




B noBceneBHOM KU3HYT 1 npu
U3YYCHUH IPYTUX MPEAMETOB:

- BBIYUCJIATH WM OLICHUBATH
BCPOSTHOCTH COOBITHIA B PeabHOM
YKU3HU;

- BBIOMPATh MOAXOMsImIHre METOIBI
TIPENCTABIECHHS U 00PaOOTKH JAHHBIX;
- YMETB pelIaTh HECIOKHBIE 3a1aUl Ha
IIPUMEHEHNE 3aKOHA OOJIBITIX YHCE)T B
COLMOJIOTHH, CTPaXOBaHHUH,
30paBOOXPAHEHUH, 00ECIICUEHUH
Oe3omacHoCTH HaceleHus B
IPE3BBIYANHBIX CHTYALUIX

TexcroBie
3ama9u

- Pematp HecoxHELe TekcTOREIE
3a/laY¥ Pa3HBIX THIOB;

- AHAMM3HPOBATH YCIOBUE 3a1a9H, TIPH
HEOOXOIMMOCTH CTPOUTS IS ee
PCIICHUS MATEMATHIECKYEO MOICIIb,

- IOHUMATh U UCIIONB30BATH IS
PeIIenys 3ana9n MH(OpMAIHIO,
IIPCICTaBICHHYIO B BUJIE TEKCTOBOM 1
CHMBOJIBHOH 3aIlUCH, CXeM, TabIHII,
Anarpamm, rpapuKoB, PUCYHKOB;

- AeHCTBOBATE 110 anropurmy,
COACPIKAIIEMYCS B YCIOBHHU 33]IaUH;

- HCTIOJIE30BaTh JIOTHYECKHE
PACCYXIEHHS [IPH PEIICHUH 33/]aYH;

- paboTaTh ¢ M3GHITOUHBIME
YCIIOBUSMH, BBIOHMpAs U3 BCeit
uHopManumy, JaHHBIE, HEOOXOAUMBbIC
TS PEIeHHs 3a1a4H;

- OCYINECTBIIATH HECIIOXKHEII ITepeGop
BOSMOXHBIX PElIeHHH, BEIOHpPas U3 HUX
ONTHMANBHOE II0 KPHTEPHSIM,
C)OPMYITHPOBAHHBIM B YCIOBHH:

- AHAJIM3UPOBATH U HHTEPIIPETHPOBATE
MIOJTyYCHHEIE PEIIEHHUs B KOHTEKCTE
YCTIOBHA 3a]1a4H, BHIOUPATH PEICHHS,
HE IPOTUBOPEYAINHE KOHTEKCTY;

- PCLIATh 3aJ1a4M Ha pacyeT CTOUMOCTH
TOKYIOK, YCIyT, HOE3/I0K H T.IL;

- PELIATh HECITOXKHbIE 3a/1a4H,
CBSI3QHHBIC C JIOJIEBBIM YYaCTHEM BO
BIIANICHUH YUPMO, IIpepHsITHEM,
HEJIBUXKAMOCTBIO;,

- PCIIATh 3a[1a4K Ha IPOCTHIE MPOICHTEI
(CHCTEMBI CKHIOK, KOMHCCUH) U Ha
BBIYHCIICHUE CIIOXKHEIX IIPOIEHTOB B
PA3IMYHBIX CXeMax BKIIAIOB, KPEIUTOB
U UITOTEK;

- Pemats 3anaun pasusix THIIOB, B TOM
MCJIC 3a]1a9H TIOBBIIEHHON TPYAHOCTH
- BEIOHPATh ONTAMABHELE MeTO
PCIICHUS 33184, pacCMaTpUBast
Pa3JInIHEIE METOIBI;

- CTPOUTB MOJIETb PEIIEHUS 3a1a4H,
IIPOBOJTUTE TOKA3aTE/IbHBIC
paccyxIeHus;

- pemate 3ama4u, Tpedyromue
nepedopa BapHaHTOB, MPOBEPKH
YCIIOBHIA, BEIOOpA ONTHMAIBHOTO
pesyibTara;

- AHATTU3UPOBATH M MHTEPIIPETHPOBATH
PE3YNBTaThl B KOHTEKCTE YCIOBHS
3a1a4u, BEIOMPATH PElCHMNS, He
IIPOTHBOpEYAIEE KOHTEKCTY;

- ICPEBOJUTE IIPU PEIeHUH 3a1a49n
MH(OPMAIHIO U3 0HOM GOpMEI B
APYTYIO, UCTIONB3Ys IPH
HEOOXOMMMOCTH CXEME, TaOIHUIIEL,
rpaduxm, KHarpaMMer;

B noBcenueBHOI Xu3HT 1 pu
U3YYECHUH JIPYTUX HPEIMETOB:

- PEIIATh MPAKTUYCCKHE 3aMa4y U
3a[a9y U3 IPYTHUX MPEIMETOBR

S
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- pelIaTh IPaKTHYECKUE 3134,
TPeOYIOIHE UCIIONb30BaAHMS
OTPHLATENBHBIX YHCEIT: HA
OlpesIeNIeHHe TeMITepaTyphl, Ha
OIIPEIEICHNE MOJIOKEHUS Ha
BPEMEHHOH OCH (10 Hael 3psI 1
TI0CJIE), Ha ABMKEHHE EHEKHBIX
CpeacTB (MpHXOa/pacxox), Ha
ONIPCNCIICHUE IIyOUHBY/BBICOTHI 1 T.11.
- HCIIOJIb30BAaTh MOHATHE MaCIITaba s
HaXOXIEHUS PACCTOSHMH W JUIMH Ha
KapTax, IlaHax MECTHOCTH, TIaHAX
IIOMEIICHUM, BBIKPOMKAX, npu pabore
Ha KOMITBIOTEPE U T.1I.

B noBcenneBHO# xu3HT 1 pu
U3YYCHHUH JIPYTUX MPEIMETOR:

- PCIIaTh HECJIOKHBIE MPAKTHUYECKHE
3a/iaqu, BOSHUKAIOIHIE B CUTYAI[HsX
IIOBCEHEBHOM YKU3HH

I'eomerpusa

- Onepuposars Ha 6a30BoM YDPOBHe
TOHATHAMU: TOYKA, IPIMAs, MIIOCKOCTH
B IIDOCTPAHCTBE, NapalljIeIbHOCTD U
HEPIEHUKYIAPHOCTE MIPSAMBIX H
IUIOCKOCTEI;

- Paclio3HaBaTh OCHOBHBIE BHJILI
MHOTOTPaHHMKOB (IIpH3Ma, TUpaMHUIa,
NPSIMOYTOJIbHBIA Iapaiiesenumes,
Ky0);

- ©300paxaTh u3yvaemule Gurypsr or
PYKH ¥ C IPUMEHEHHEM IIPOCTHIX
9EPTEHHBIX HHCTPYMEHTOB;

- ieNath (BBIHOCHEIE) IUIOCKHE YepTerKH
U3 PUCYHKOB IIPOCTBIX 0OBEMHEBIX
$uryp: Bux cBepxy, c6oky, CHH3Y;

- U3BJIEKATh HH(DOPMAIHIO O
IPOCTPaHCTBEHHBIX TEOMETPUUECKHX
dburypax, IPEICTaBIICHHYIO Ha
4epTexKaxX U PUCYHKAX;

- IPUMCHATE TeopeMy [udaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTCPEOMETPHIECKUX DUTyp;

- HaXOTUTH 0OBEMBI H IIIONIaIN
IIOBEPXHOCTEN TpOCTEHImIX
MHOT'OIPaHHUKOB C IPUMEHEHHEM
dopmyir;

- PacCIo3HaBaTh OCHOBHBIE BUIBI TEJT
BpalIeHHs (KOHYC, IHITHHp, chepa u
mrap);

- HaXOAUTh 0OBEMBI U ILIOMA K
ITOBEPXHOCTEN MpocTEHImIX

- OnmepupoBars moHSTHAMHE: TOYKa,
IpsiMas, IIOCKOCTh B IIPOCTPAHCTBE,
1apajIeNbHOCTh U
ICPIEHTUKYIIAPHOCTD PAMBIX H
IUIOCKOCTEHH;

- IPUMEHATE IJI peINeHHS 3a1a4
TCOMETpUYECKHE (AaKTHL, €CIH YCIOBHS
IIPUMEHEHHS 3a/JaHbI B IBHOM (opMe;

- peIIaTh 3a1a4YM Ha HaXOXICHHE
T€OMCTPHIECKUX BEIMYHH 10 00pasam
WM aJICOPUTMaM;

- AA€NaTh (BBIHOCHEIE) IUIOCKHE YePTEHH
U3 PUCYHKOB OOBEMHBIX (GUTryp, B TOM
"IHCIIC PUCOBATH BHJI CBEPXY, COOKY,
CTPOHUTH CEYEHUSI MHOTOTPAHHMKOB;

- U3BJIEKATk, HHTEPIIPETHPOBATH U
peoOpasoBEIBATE HHAOPMALHIO O
TCOMETPUYICCKUX (PHTYpax,
IPEICTABICHHYIO HAa YePTEkKaX;

- IPUMEHATH TeOMETPHYECKHE (PaKThI
ML PELICHHMS 33]1a4, B TOM YHCJIE
[IPCAIIOIararouX HECKOIBKO IIAroB
peLIeHus;

- ONTUCBIBATh B3aHMHOE PACIIOIOKEHHE
HPAMBIX | IIOCKOCTEH B IIPOCTPAHCTRE;
- hopMyIHpOBATE CBOliCTRA IIpU3HAKH
¢uryp;

- IOKa3bIBaTh T€OMETPHYECKHUE
YTBEPIKIICHHUS;

- BIIQJIETh CTaHIAPTHOH
KIacCH(HKAIMeii IpOCTPaHCTBEHHBIX
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MHOTOIPaHHUKOB H TeJT BPAalleHHs ¢
IPUMEHEHHEM (hopMmyT.

B noBcenneBHOi skm3my 1 pu
H3YYCHHH APYTUX MPEIMETOB:

- COOTHOCHTH aﬁchaKTHHe
TCOMETPUYECKHE NOHATHS U (haKThI ¢

pPealbHEIMU KH3HCHHBIMH 00BEKTAMHU u

CUTYaIUsIMH,
- UCTI0JIb30BAaTh CBOHCTRA
IIPOCTPAHCTBEHHBIX T€OMETPHIECKIX
buryp mis pernenus THIOBLX 3amay
IIPaKTHIECKOTO COMEPIKAHMS;

- COOTHOCHTE ILIOMIAH IIOBEPXHOCTEH
TEJI OIMHAKOBOM (pOpPMEI pasmaHOro
pasmepa;

- COOTHOCUTE OOBEMEI COCY OB
OZIMHAKOBOM (pOpMEI pasmuunoro
pa3mepa;

- OUCHHUBATH (POPMY HPABHILHOTO

MHOTOT'paHHHUKA ITOCIIe CIIHJIOB, CpE30B

U T.II. (OIPEJENAT KOJIMYSCTRBO
BEPIIHH, pebep U rpaHeii momyYeHHbIK
MHOTOIDaHHUKORB)

¢uryp (mupamuel, NIPU3MEI,
Hapajieenunes);

- HaXOIUTh 0OBEMBI U IIIOMAIH
HOBerHOCTeﬁ l"eOMeTpI/I‘IeCKI/IX TCI C
npuMeHenueM (opmyi;

= BBITUCIIAT PACCTOSIHUS U YIIIEI B
IPOCTPAHCTBE.

B noscenueBroi sxm3HN 1 Ipu
U3YYCHUHM IPYTUX IIPEIMETOB:

- HCIIOJIb30BaTh CBOHCTBA
TC€OMETPpUYIECKUX QUIyp Iy perrenus
3a/1a1 MPaKTHYECKOTO XapakTepa u
3a1a4 u3 Apyrux obnacteil 3Hanmil

Bexroprr n
KOOpJIUHATLI
B
IIPOCTPAHCTBE

- Onepuposars Ha 6azoBoM YPOBHE
TIOHSITHEM EKAPTOBHI KOOPIAUHATEI B
IPOCTPAHCTBE;

- HAXOZUThH KOOPIMHATEI BEPIMMH Ky6a
1 IIPAMOYTOIBHOTO NapasLieNenuea

- OmepupoBars MoOHSTHAMY JIEKaPTOBBI
KOOPIMHATEI B IPOCTPAHCTBE, BEKTOP,
MOZyJIb BEKTOpa, PABEHCTBO BEKTOPOB,
KOOP/IMHATEI BEKTOPA, YTOJI MEXKIY
BCKTOPaMH, CKaIIIPHOE MIPOU3BEIEHHE
BEKTOPOB, KOJLTHHEAPHBIE BEKTOPEL

- HAXOIIUTH PACCTOSIHUE MEXy IBYMS
TOYKaMH, CyMMY BEKTOPOB 1
IIPOM3BE/ICHHE BEKTOPA HA YHCIIO, YLOJ
MEXKIy BEKTOPaMH, CKaIIpHOE
TIPOU3BENICHHE, PACKITAIBIBATE BEKTOD
110 IByM HEKOJLTHHEAPHBIM BEKTOPAM;
- 3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B
ACKapTOBOM CHCTEMe KOOP/IHHAT;

- pelmats npocreiinye 3anqaun
BBEZICHUECM BEKTOPHOTO Oasuca

Hcropus
MaTEMaTHKH

= OHI/ICBIBaTB OTOCIILHEIE BBIIArOIIuECs

PE3YJIBTATEL, HOTyYEHHBIE B XO/IE
PAa3BUTHST MATEMAaTUKH KaK HAYKH;
- 3HaTh IPUMEPHI MATEMATHYECKHIX
OTKPBLITHH U HX aBTOPOB B CBS3H C
OTCYCCTBEHHOHN U BCEMHPHOI
HCTOpHEIi;

- IIOHUMATH POJTb MATEMATHKH B
pasButun Poccun

GPCI[CTB.BIMTB BKJIaJ[ BBINAIOIIUXCS
MaTCMAaTUKOB B Pa3BUTHE MAaTEMATHKH
1 UHBIX HAYYHBIX 06JacTeif;

- IOHUMATE POJIb MATEMATHKH B
pasButuu Poccuu




Meronp - IIpumensats usBecTHEC MeTO MBI npu |- VICIIONBb30BaTh OCHOBHEIE METOBI
MaTeMaTHKH | PELICHAH CTaHIAPTHBIX N0Ka3aTeNbCTBa, IPOBOIUTH
' MaTEeMaTHIECKUX 3a/1a4; A0Ka3aTCIIbCTBO U BBIIOIHITE
- 3aM€YaTh U XapaKTepH30BaTh OIIPOBEPKEHHE;
MAaTEMaTHICCKUE 3aKOHOMEPHOCTH B - IPUMEHATEL OCHOBHBIE METOIBI
OKPYKarOIIEil IeHCTBUTENLHOCTH, PCLICHHUS MATEMAaTHIECKUX 3a/1aY;
- IPUBOJIUTE PUMEPEI - Ha OCHOBE MaTeMAaTUYECKUX
MaTeMaTHIeCKUX 3aKOHOMEPHOCTEH B 3aKOHOMEPHOCTEH B IPHpPOe
IIPHPOJIE, B TOM YHCIIE XapaKTepU30BaTh KPacoTy H
XapaKTePU3YIOWIUX KPACOTy U COBEPLICHCTBO OKPYIKAOIIEr0 MUPA K
COBCPIICHCTBO OKPY>KAIOWIETO MHPA U | IIPOU3BE/ICHHL HCKYCCTBA;
IIPOU3BEJIEHHI HCKYCCTBa - IPUMEHATE IPOCTEHIIIHE
IIPOrpaMMHEIC CPEICTBA H HIIEKTPOHHO-
KOMMYHHMKALHOHHBIE CHCTEMBI TIPH
PEIICHUN MaTeEMaTHYECKHX 337139

JIHYHOCMHbIX:

chOpMHPOBAaHHOCTE IIPEICTABICHUN O MaTeMaTHKe Kak YHUBEPCAIBHOM SI3BIKE HAYKH,
CPE/ICTBE MOACTUPOBAHHUS SBICHUH M IPOLIECCOB, HIESX | METO/IaxX MaTeMaTHKU;
HIOHMMaHWE  3HAYUMOCTH MAareMaTHKH JUIs HayqHO-TEXHHYECKOr0  Iporpecca,
c(OPMHPOBAHHOCTE OTHOMEHHS K MAaTCMaTHKE KaK K 4YacTH OOLIeYeI0BeYecKOii
KYJABTYPBI H€pe3 3HAKOMCTBO C HCTOpHeit Pa3BUTHA MaTEMaTUKH, 3BOJIOIHEH
MaTEeMaTHYECKUX UIEH;

pa3BuTHE JIOTHYECKOTO MBIILUIEHHS, IIPOCTPAHCTBEHHOIO BOOOpaKeHHs,
AITOPUTMUIECKON KYJIBTYPbI, KPUTHYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOMMMOM ISt
Oymymeit npodeccronanbHol ACATCIBHOCTH, JUIL NPOAOIDKCHHS OOpa3OBaHUS u
camM000pa3oBaHus;

OBJIAICHAE MAaTCMATHYCCKHMMH 3HAHUSMH U YMEHUSIMH, HEOOXOMUMBIMH B
TIOBCETHEBHOM JKU3HU, JUI1 OCBOEHUS CMEXHLIX CCTCCTBCHHO-HAYYHBIX NUCLUIUIHE U
AUCLHIIIMH TIPO(YECCHOHATBHOTO LKA, [T IOJTy4EeHNs. 00pa30BaHUS B 0OIACTAX, He
TPeOYIOIUX yriTyOIeHHON MaTeMaTHIeCKOH MMOATOTOBKH;

TOTOBHOCTH M CHOCOOHOCTH K OOpPAa30BaHHIO, B TOM HUHCIIe caMo00pa30BaHu0, Ha
IPOTSDKEHUM BCEH JKM3HHU; CO3HATENHHOE OTHOIICHHE K HEIIPEPHIBHOMY 00pa3oBaHUIO
KaK yCIOBHIO yCTICITHOM IPO(eCCHOHANLHOM 1 06MIECTBEHHOM JEATEIBHOCTH;
T'OTOBHOCTE M CIIOCOOHOCTH K CaMOCTOSITEThHOM TBOPYECKOH M OTBETCTBEHHOI
JIGSITCJIBHOCTI/I;

TOTOBHOCTE K  KOJUIEKTHBHOH paboTe, COTPyAHHYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTebHOM, 06IIEeCTREHHO ITOJIC3HOMH, Y4eOHO-HCCIIeI0BATENBCKOI, MPOEKTHOH U
APYTUX BUJIAX NEATCIbHOCTH,

~  OTHOUICHME K MPOPECCHOHANBHOM AESTENBHOCTH KAK BO3MOXXHOCTH yYacCTHS B PEIICHAH
JHYHBIX, OOIIECTBEHHEIX, I'OCYyTapCTBCHHBIX, OOIIEHAMOHAILHEIX Ipobiem;
Memanpeomemmpix:

YMCHHE  CaMOCTOATENIBHO ONPEAENSTh MEeIH JNEeATETBHOCTH K COCTaBJIATh ILIAHEI
ACATEILHOCTH; CAMOCTOATENEHO OCYIECTBIIATE, KOHTPOIIMPOBAaTh H KOPPEKTUPOBATH
ACATCIBHOCT;  HMCIIOJB30BATE BCE  BO3MOJKHEIE PECYPCBI IS JIOCTYDKEHUS
IIOCTAaBJICHHBIX NeNed W pealll3aldy IIIaHOB ACSTENBHOCTH; BEIOMpPATh YCIEIIHBIE
CTPATETHH B PAa3IMYHBIX CUTYAIHSX,

YMCHHE IIPONYKTUBHO OOWATECS U B3aHMOACHCTBOBATL B IPOIIECCE COBMECTHOLA
ACATCIBPHOCTH, YUUTHIBATE NMOSHIHE APYTHX YYACTHHKORB AEATENBHOCTH, 3((PeKTHBHO
paspeniaTh KOH(IMKTHL;
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BJIaICHUE HABLIKAMH TIO3HABATENIbHOM, yIEOHO-HCCIeOBATENBCKON 1 MPOCKTHOM
ACATEIILHOCTH, HaBBIKAMH pa3peIIeHus Ipo0IeM; CIOCOGHOCTP M TOTOBHOCTE K
CaMOCTOSITENIbHOMY IOHCKY METO/IOB PCLICHHS TPAKTHYECKHUX 3a/1ad, MPHMEHEHHIO
PA3IMIHBIX METONOB ITO3HAHMSL,

T'OTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEILHOLN HH()OPMAIHOHHO-I03HABATEIbHO
ACATCIBHOCTH, BKJIIOYAas yMEHHE OPHEHTHPOBATECS B  DPasIMYHBIX HCTOYHHKAX
HMHGOPMAlUH, KpUTHYECKH OICHHBATE M  HHTEPIPETHPOBATH dHpOpMaIHIO,
TIOMY9aCMyIO U3 Pa3THYHEIX HCTOYHHKOR;

BIIAICHAE SA3BIKOBBIMH CPENCTBAMMU: YMCHHUE SICHO, JIOTHYHO H TOYHO H3JIAraTh CBOIO
TOYKY 3pEHHS, HCIIOJIb30BATh a[IeKBATHBIE S3BIKOBIE CpencTBa;

BIaZICHUC HaBBIKAMH IO3HABATEIbHOIM pednexcun kak ocosmaHms COBEpIIaEMEIX
ACHCTBUIH U MBICIHTENbLHBIX TIPOTIECCOB, UX PE3YNHTATOB H OCHOBAHHIA, TPaHHUI] CBOETO
SHAHMS ¥ HE3HAHHS, HOBBIX II03HABATETHHEIX 3alla¥ U CPECTB I HX JOCTHKCHES,
HEICYyCTPEMIICHHOCTh B ITOMCKaX W UPHHATHH pEIIeHHH, COOOpPasHTENBHOCTD W
HHTYHLMA,  PasBUTOCTh  IIPOCTPAHCTBEHHBIX NPCACTaBICHUH;  CHOCOGHOCTD
BOCIIPHHMMATB KPACOTY U FapMOHHIO MHpa;

npeomMemmpix:

C)OPMHUPOBAHHOCTS MpencTarIeHuH o MATCMATHKE KaK YacTH MHPOBOH KyIbTYpEI
MECTC MaTeMaTHKM B COBPEMEHHOM HUBHUIM3AIUH, CIMOCO0AX ONHMCAHHS SBJICHUIA
PCAJTILHOr0 MUpa HA MATEMATHIECKOM SI3BIKE;

cOPMHPOBAHHOCTE IIPCACTABICHNHA O MAaTEeMATHYEeCKHX MOHATHSX Kak BaKHEUIITHX
MaTeMaTHICeCKUX MOJENSX, ITO3BONSIONMX OMHCHIBATL M U3y4aThb pasHbIE MPOLECCH U
ABJICHHS; TIOHUMAHUE BO3MOXKHOCTH aKCHOMATHYCCKOIO ITOCTPOCHHUS MaTEMATHYCCKHX
TEOpHii;

BIAJICHHC METOAAMH NOKa3aTENbCTB M ANTOPHTMOB PCIICHHUS, YMEHUE UX HPHMEHSTH,
IIPOBOZIUTE OKA3ATEIIbHBIE PACCYKIEHHUS B XO/1e PCIICHHS 3a1ay;

BIAJICHUC CTAHTAPTHEIMHM TpPHEMaMH PEILCHHS PAllHOHAILHBIX ¥ HMPPalHOHANBHBIX,
TIOKA3ATCNBHBIX, CTCNCHHBIX, TPUTOHOMETPHYECKHX YPaBHEHUH H HEPAaBEHCTB, WX
CHCTEM; HCIIONIb30BAHAE OTOBEIX KOMITBIOTEPHEIX IIpOorpaMm, B TOM YHCJIE IS MIOMCKA
TIYTH PEMICHNUS ¥ MILTIOCTPAlMH PELIeHHs YPaBHEH I 1 HEPaBEHCTB;
COPMUPOBAHHOCTE  IpeACTABICHAN 06 OCHOBHBIX MOHATHUAX MATEMAaTHYECKOIO
aHalli3a ¥ MX CBOMCTBAaX, BIaJCHHE YMEHHEM XapaKTepU30BaTh MOBENCHUE (GyHKIMIA,
HCIONb30BAHUE  HONYYCHHBIX 3HAHMH IS ONHCAHHS 1 aHaM3a  peallbHbIX
3aBUCHMOCTEI;

BIIaJICHAEC OCHOBHBIMH HOHATHAMH O IUIOCKHX U IIPOCTPAHCTBEHHBIX T€OMETPHYCCKHX
¢urypax, umX OCHOBHBIX CBOHCTBAX; CQOPMHUPOBAHHOCTD yMeHwUs Pacno3HaBaTh
T€OMETprYeCcKie (GUTYpHl HA YepTexax, MOACISIX W B PC€abHOM MHpE; NpPHMEHEHHE
H3YYCHHBIX CBOMCTB reOMETpHUYECKHX uryp u popmyn ms permenns TCOMETPUYECKHUX
3allatd v 331129 C IPaKTHYECKUM COEPKAHUEM;

COPMHUPOBAHHOCTE  TIpeACTABICHHH o nponeccax H - ABJIEHHSAX, MMEIOIIHX
BCPOSATHOCTHBIM XapaKTep, CTATHCTHYCCKUX SAKOHOMCPHOCTAX B DPEATBHOM MHUpE,
OCHOBHBIX IIOHATHAX O3JIEMEHTapHOH Teopuu BCPOATHOCTEH; yYMEHHH HAXONHTL U
OICHUBATE BEPOSTHOCTH HACTYIUICHHSI COOLITHI B NPOCTEHIINX IPaKTHUECKUX
CHTYalMAX X OCHOBHBIC XapaKTEPHCTHKH CITYIaiHBIX BEIINYHH;

BIAJICHAC HABBIKAMHM HCIIOJB30BAHHS T'OTOBBIX KOMITBFOTEPHBIX MIPOTPaMM  HpH
PeIIeHnH 3a1ay.
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METOIMYECKHUE YKA3AHNA K BBITTOJIHEHMIO 3ATTAHUN
JLS CAMOCTOSTEJIbHOM PABOTHI

MeToau4ecKne peKOMEHIANMH 10 BBINOJIHEHHIO co00meHns

PermaMeHT yCTHOTO ITyOIMYHOTO BBICTYIUICHUS — HE oonee 10 MUHYT.

MCKycCTBO YCTHOTO BBICTYIUICHHSI COCTOUT HE TOJNBKO B OTIIATHOM 3HaHUM MpeaMETa
peur, HO U B YMEHHH NPCIOJHECTH CBOM MBICIH U yOexIeHHs IPABAIBHO ¥ YIIOPANOYCHHO,
KPACHOPEUMBO K YBICKATEIbHO.

JIi060e YCTHOE BHICTYIUICHHE IOJDKHO YIOBICTBOPATH Mpem OCHOSHbIM Kpumepusm,
KOTOpble B KOHEYHOM MTOTe W TNpPHUBONAT K YCHEXy: 3TO KpUTEpHi INIPaBUIBHOCTH, T.€.
COOTBETCTBHS SI3BIKOBBIM HOPMAaM, KPHTEPHH CMBICTOBOM aIeKBaTHOCTH, T.C. COOTBETCTBHA
COJlepKaHusl BBICTYIUICHHS PEAJbHOCTH, U xputepuil >((GEKTUBHOCTH, T.€. COOTBCTCTBHA
JIOCTHTHYTHIX Pe3yJIbTaToB MOCTABJICHHOM HEIH.

PaGoTy O MOJTOTOBKE YCTHOTO BBICTYIUICHHMS MOXHO Pa3siCiUTh Ha JBa OCHOBHBIX
3Tama; JOKOMMYHHKATHBHBIM 3Tall (OAroTOBKA BHICTYILIEHHMS)) M KOMMYHHMKATHBHBIH STall
(B3auMOJEUCTBHUE C ayIuTOpueH).

PaGoTa mo MOATOTOBKE YCTHOIO BBHICTYIUICHMs HAYMHACTCA © (GOpMYITHPOBKH TEMBL.
JIyume Bcero Temy cpOpMyIHpOBATH TAKHM 06pa3oM, 4TOOBI €€ TEepBOE CJIOBO 0003HaYAIO
HAVMCHOBAHHE TONYICHHOTO B XOJE BBIIOJHEHHS IPOEKTA HAYHIHOTO pe3yibTata (mampumep,
«TexHONOTHS W3TOTOBJIEHHS...», «Momenb pasBUTHA...», «CucremMa  yOpaBlIEHHS...»,
«Meroquka BBIABIEHMA...» H Ip.). Tema BBICTYIUICHMS HC JOJDKHA OBbITH IIEpErpyKEHHOM,
Henb3s "06BATh HEOOBATHOE", OXBAT GOJIBIIOTO KOJMYIECTBA BOIPOCOB MPUBEIICT K UX oeriomy
IIEPEUNCIICHHIO, K JTEKIapaTHBHOCTH BMECTO riy6okoro ananusa. Heymaunsie GopMyIHPOBKA -
CIMIIKOM JUTHHHBIE WIH CIUINKOM KpaTkWe W OOIue, O4YCHb OaHaIbHBIE U CKY4HBIC, HE
cojieprKarue mpoodIeMbl, OTOPBAHHEIC OT JabHERIIero TeKcTa 1 T.1.

CaMo0 BBICTYIUICHHE JOJUKHO COCTOATH M3 TPEX gacreii — Berymnenus (10-15% obmero
BPEMEHH), OCHOBHO! JacTH (60-70%) u 3axmodenus (20-25%).

Berynuienne BKIIOUaeT B ceOsl IPEJICTABICHNC aBTOPOB (bamunust, IMs OTYECTBO, IPH
HeOGXOMMMOCTH ~ MECTO  ydeOb/paboThl, —CTaryc), HasBaHHC JOKIaja, pacumppoBKy
[IOI3aTOJIOBKA ¢ LEITBI0 TOYHOTO ONPEIENEHNs COICPIKAHUS BHICTYILICHHUS, TETKOC OIpEICIICHHE
crepxHeBoll maen. CrepxxHeBast Mjes MPOCKTA MOHMMACTCA KaK OCHOBHOHM TE3HC, KIIOYEBOC
monoxenye. CTepxHeBas wHes JaeT BO3MOXKHOCTB 3alaTh OIPEICIICHHYIO TOHAIBHOCTD
peicTymweHmo. CopMyTMpOBaTh OCHOBHOH TE3UC O3HAMACT OTBETUTL Ha BOIIPOC, 3a4eM
TOBOPHTH (II€JIb) U O YeM T'OBOPHUTH (cpezcTBa MOCTIDKEHHS TENH).

Tpe6GoBaHust K OCHOBHOMY TE3UCY BBICTYILICHHA:

- (pasa DOIDKHA yTBEPIKATh ITIABHYIO MEICIE 1 COOTBETCTBOBATE LIENIHU BBHICTYILICHUS,
- Cy)XIEHHE JOIDKHO OBITH KPATKUM, SICHBIM, JIETKO yIEPHUBATHCH B KPaTKOBPEMEHHOM MaMATH;
- MBICJIb JOJDKHA TOHMMATHCS. OJHO3HAYHO, HE 3aK/II0IaTh B cebe TIPOTUBOPEYHS.

B peun MOXeT OBITH HECKOJIBKO CTEPIKHEBBIX unei, Ho He OoJee Tpex.

CaMasi gacTas ommbKa B Hadale pedd— MO0 HM3BHHATHCS, b0 3agBIATH O CBOEH
HEONBITHOCTH. Pe3ysbTaToM BCTYIUICHHS JODKHBI OBITH 3aHHTEPECOBAHHOCTH cIymiaTesen,
BHAMAHHUE ¥ PACIIONOKEHHOCTH K IIPE3CHTAaTOPY U Oymymieit TeMe.

K apryMeHTalu B IIOIb3y CTCPIKHEBOM HACH IPOCKTA MOMKHO npuBieKatb (Goro-,
BAIeOGparMeTsl, ayano3alucy, (aKTONOTHYECKHH MaTephall. ITudpoBble INaHHBIC AT
06JIerYeHys] BOCIIPUSATHS JIydlle JIEMOHCTPHPOBATH IOCPEACTBOM Tabmun ¥ TpaduKoB, a HE
37I0yTIOTPEOIATh UX 3a4MThIBaHUEM. JIyHdIne BCCro, KOTa B yCTHOM BBICTYIUICHUH KOJIMYECTBO
upoBOro Marepuana OTPAHMYEHO, HA HEro JIYHIIe CChUIATRCA, d HE IPHBOAUTD IOJHOCTEIO,
TaK KaK obmme P CKopee YTOMIIAET CITylaTeNlel, HEKENN BhI3hIBACT HHTCPCC.

[Inas pa3BUTHS OCHOBHOW YacTH IOJDKCH GBITH SCHBIM. JIOJDKHO OBITH OTOOPaHO
OITHMAIBHOE KOJIMIECTBO (aKTOB B HEOOXOAMMBIX IPHMEPOB.

B HaydHOM BBICTYIUICHUM IPHHSTO TaKoe ynorpebnenne (opM CJIOB: Halle
JICTIONB3YIOTCS TIATONB! HACTOSIIET0 BPEMEHH BO «BHEBPEMCHHOM) 3HAUCHUH, BO3BpaTHBIE U



GesmuuHble [Iaroisl, npeobananue Gopm 3-ro JHIA I1arona, dopM HECOBEPIICHHOTO BHJA,
HCIIONB3YIOTCS HEOIPEeETIEHHO-TMIHbIC PEITOKCHU. Ilepen TeM KaK HCIOIB30BATH B CBOCH
TIpe3eHTaly KOPIOPATHBHEIA 1 CIIENMAIM3APOBAHHBINA JKaproH MM TEPMHHBI, BBl JOJDKHEL
GBITH YBEPEHBL, YTO ayAUTOPHS IIOAMET, O UEM BbI TOBOPHTE.

FEc/Ii HCImob30BaHMe CIIENHATEHEIX TEPMUHOB U CJIOB, KOTOPBIE 9acTh ay IUTOPHHE MOKET
He I[OHSTH, HEOOXOLUMO, TO MOCTapaiiTech JaTh KPATKYIO XapaKTepUCTHKY KaKIOMy H3 HHX,
KOIJIa yHoTpebiseTe UX B IIPOIecce MPE3CHTANH BICPBLIC.

CaMmple dYacThle OIMMOKA B OCHOBHOW dYacTM JOKJaga - BBIXOA 3a IPCACIbI
paccMaTpUBAEMBIX BOIPOCOB, IEPEKPHIBAHKEC IYHKTOB ILIAHA, YCIIO)KHEHHE OTIENBHBIX
IOTIOEHHH Peud, a TAKKe Ieperpyska TEKCTa TEOPeTHUECKUMH PACCyKICHIIMH, obume
3aTPOHYTHIX BOIPOCOB (IEKIAPATUBHOCTB, 0e370Ka3aTeIbHOCTD), OTCYTCTBUE CBS3U MEXIY
qacTAMH BBICTYIUIEHHS, HECOPA3MEPHOCTh YacTed BBHICTYIUICHHA (3atsgHyTOE BCTYILICHHE,
CKOMKAHHOCTH OCHOBHBIX HOJIOKEHHH, 3aKITFOUEHU).

B 3ariiouenHd Heo6XomuMo COPMYIHPOBATh BBIBOJABL, KOTOPBIC CICAYIOT 13
ocHOBHOH wmmen (wmeif) BeicTyIIeHus. [IpaBHiIBHO MOCTPOCHHOC 3aKIMOUCHHC crocoOcTBYeT
XOPOIIEMY BIICYATIEHUIO OT BBICTYIIICHHUS B IICJIOM. B 3aKTIOYEHHU MMEET CMBICT IIOBTOPHTD
CTEP)KHEBYIO HIEIO W, KpOME TOIO, BHOBbB (B KpaTKOM BHJE) BEPHYTHCS K TEM MOMCHTaM
OCHOBHO# UacTH, KOTOPHIe BBI3BAIM HHTEPEC CIymIaresnci. 3aKOHYHTH BEICTYIICHHE MOXHO
PeIIATENEHEIM 3asBlIenueM. BeTyenne 1 3aKIoueHue TpeOyIoT 00s3aTeNbHOM MOATOTOBKH,
WX TpyJHEE BCEro co3JaBaTh Ha Xofy. Ilcmxomnoru noxasaid, H9TO JIyHIle BCEr0 3allOMUHAETCS
CKa3aHHOE B Hadame W B KOHIE coobmeHus ('3akoH Kpas"'), O3TOMY BCTYIUICHHE JOJDKHO
[pHBIeYs BHHUMAHHE CIIyIIaTeNeii, 3aMHTepecoBaTh HX, MOATOTOBHTD K BOCIIPHSTHIO TEMBI,
BBECTH B Hee (He BCTYIUIEHHE BaXKHO CaMo 110 cebe, a ero COOTHECCHHE ¢ OCTATIBHBIMH JacTSIMH),
a4 3aKFOUCHEE JIOJDKHO OOOOIIMTH B CKaTOM BHJE BCE CKA3aHHOE, YCHIMTh M CryCTHTD
OCHOBHYIO MBICITb, OHO JIOJDKHO OBITH TaKHM, "qTOOBI CIIyIIATEeH ITOYyBCTBOBAIH, YTO JIAbIIe
rooputh Hewero” (A.@. Koun).

B KIHOYEBBIX BHICKA3BIBAHMSX CIEyeT HCIONB30BaTh (paskl, MPOrpaMMHPYIONHE
3aMHTEpPEeCOBAHHOCTh. BOT HEKOTOPEIE 0GOPOTHL, CIOCOOCTBYIOIINE OBBIIIEHHIO HHTEpECA.

- «9T10 Bam 1103BOJIHT. .. »

- «brarogapst 5TOMY BBI IOy IUTE. .. »
- «DTO MO3BOJHT U30EXKATh. ..»

- «dT0 moBwIIacT Bamu...»

- «9t10 maeT BaM JIONOIHUTEIBHO. ..»
- «OTO JIenaeT Bac...»

- «3a cYer 3TOro BBl MOXETE. ..»

TMociie OArOTOBKYA TEKCTA / IaHa BHICTYIUICHHS IIOJE3HO NMPOKOHTPOIMpOBATH celst

BOTIPOCAMHM:

- BE3BIBAET JI MOE BRICTYTUICHIE UHTEpEC?

- JIoCTAaTOYHO JIA 51 3HAIO IO IAHHOMY BOTIPOCY, ¥ HIMECTCSA JIH y MCHL JOCTATOYHO JAHHBIX?
- CMOTY JIHi Sl 3aKOHYHTD BBICTYIUICHHE B OTBEICHHOC BpeMs?

- COOTBETCTBYET JIM MOE BBICTYIUICHAE YPOBHIO MOUX 3HAHWHI U OTIBITY?

IIpu MOATOTOBKE K BBICTYILICHHIO HeoOXO0MMO BBIOpaTh CIOCO0 BBHICTYILICHHSA: YCTHOC
H3JI0KEHNE C OMOPOi Ha KOHCIEKT (OMOPOH MOTYT TAKkKe CIYXXUTh 3apaHce [IO/ITOTOBJICHHBIC
CIaiipl) WM YTEHWE MOArOTOBJICHHOIO TEKCTa. OTMeTHM, OJHAKO, YTO YTEHHE 3apaHee
HANMCAHHOTO TEKCTa 3HAYMTENBHO YMCHBIIAET BIMSHHE BHICTYIUICHHS Ha ay/JHTOPHIO.
3amOMUHAHEE HAIHNCAHHOTO TEKCTA 3aMETHO CKOBBIBAET BBICTYNAOMEr0 W NPHUBA3BIBACT K
3apaHee COCTABICHHOMY ILTaHy, He JjaBas BOSMOXKHOCTH OTKIIMKATHCS Ha PEaKIuIo ayIUTOPHH.
O6men3BecTHO, YTO OeccTpacTHas M Bsias pedb HE BHI3HIBACT OTKIIMKA ¥y ciymaTtenei, KaKon
OBl HHTEPECHON M BaXHOW TEMBl OHA HHU Kacajlack. U1 Hao60pOT, MHOH pa3 Jaxe HE COBCEM
CKIaJHOE BHICTYIUIEHAE MOXET 3aTPOHYTH ayJUTOPHIO, €CIU OpaTop roBOPHT 00 aKTyaJbHOM
npoGremMe, €cy ayIUTOPHA IYBCTBYET KOMIETEHTHOCTH BBRICTYHAKOMICTO. SIpkasi, sHEpru4Has

2ol



peub, OTpPaXalolas YBJIEUEHHOCTh OpaTopa, €ro yBEPEeHHOCTh, 00IanaeT 3HauMTeNbHOU
BHYIIAIOIICH CHJIOH.

Kpome Toro, yCTaHOBJIEHO, YTO KOpOmKue (pasvl Jerde BOCIPUHAMAIOTCS Ha CIIyX, YeM
mauHEBE. JIMIIE IONIOBHHA B3pOCILIX JIFOJEH B COCTOSHIM MOHSTEH (pasy, comepxamyro Oonee
TPHHA/IATH CIOB. A TPEThs 9acTh BCEX IOJEH, CIymnas YeTBIPHAIIIATOS U MOCISAYIOMUE CII0Ba
OIHOTO IpeIOXKEHHs], BooOIIe 3abpBaror ero Hadayno. HeoOxommmo wusberarh CIIOXKHBIX
HPEJIOKEHHHM, TPUYACTHBIX U JIECIPUYACTHBIX 000poTOB. M3naras CIOXHBIA BONIPOC, HYXHO
HIOCTapaThes IepeaTh HTHPOPMAIHIO 10 YACTIM.

[Tay3a B yCTHOM peYd BBIIOJHSCT Ty K€ POJb, YTO 3HAKH IIPEIHHAHUSA B MHCHMEHHOM.
[Tocne CIOKHBIX BHIBOIOB WM JIMHHBIX HPEMIOKCHHH HEOOXOIUMO CIENaTh Iay3y, YTOOBI
CIIyIIaTeld MOTJIA BAYMAaThCsl B CKa3aHHOE WM IPABUIIBHO MOHATH CAEIaHHbIE BHIBOABL Ecin
BBICTYIAIONIMH XOUET, YTOOBI €ro MOHMMAH, TO He ClefyeT TOBOPUTE 0e3 may3hbl NOJbIe, YeM
ISTH C MIOJIOBUHOW CEKYHI .

Oco6oe MeCTO B IIpe3eHTaly IIPOEKTa 3aHUMAET oOpalleHne K ayIuTopuH. K3secTHO,
4T0 OOpameHne K COOECeMHUKY [0 UMCHH CO3JacT Ooliee JOBEPHTENBHBIA KOHTEKCT NEIOBOH
Gecenpl. IIpyu mMyOGIMYHOM BBICTYIUIEHHH TAKXKe MOXKHO HMCIIONB30BaTh NOAO0HEIE mpreMbl. Tax,
KOCBCHHBIMH OOpAIlEHUSAMHE MOTYT CIYXKHUTb Takue BbIpaxxeHHs, Kak «Kax Bam u3BecTHOY,
«YBepeH, ur0 Bac 910 HEe OCTaBHT PaBHOMYIIHBIMKY. Ilom0GHBIE MOBOABI K ayHTOPHH — 3TO
cBOeOOpa3sHble BBICKA3BIBAHUS, NOICO3HATENBHO BO3JCHCTBYIOIIME Ha BOIIO M HMHTCPCCHI
cymarteneif. BBICTymaronil [OKasblBaeT, YTO CIyIIATENM HMHTEPECHBI €My, @ 9TO CaMBIi
IIPOCTOM MyTh JOCTHKEHHS B3aMMOIIOHMMAaHHS.

Bo BpeMs BBICTYIUIEHHS BaXKHO IIOCTOSHHO KOHTPOJIHPOBAaTh PEAKIMIO CIIyIIaTeci.
BHuUMATENBHOCTE M HAOIIONATEILHOCTh B COYETAHUU C OIBITOM IO3BOJIIIOT OpaTopy YJIOBUTH
HacTpoeHne MyOiukn. Bo3aMOXKHO, pacCMOTpEHHE HEKOTOPHIX BOIPOCOB IPHAETCS COKPATHTH
WM BOBCE OTKa3aThest OT HuX. YacTo yadHas nryTka MOXKET pa3psauTh atMochepy.

[Tociie BLICTYIUIEHUS HYXHO OBITH TOTOBBIM K OTBETaM Ha BO3HUKIIME Yy ayIUTOPHH
BOTIPOCEHL.
®opMBbI 0TIYETHOCTH — COOOIICHHE
KpurepHnu OleHKH Pe3yIbTATOB CAMOCTOSTEbHON padoThI
YPOBEHb OCBOCHHUS y4eOHOI'0 MaTepHaa,
000CHOBAHHOCTH M YETKOCTh U3JIOKEHUS MaTepHraa;
odopMIIEHHE MaTeprata B COOTBETCTBHH ¢ TPeOOBaHUSIMH CTaHIAPTa OPraHU3alliH;
YPOBEHb YMEHHSI OPUEHTHUPOBATHCS B IOTOKE HH(POPMAIIMH, BBIICIATH TIIABHOE;

YpOBEHb yMEHHsS 4YeTKO C(hOPMYyIHpOBaTh MpPOONIEMY, MPEMANOXHUB €€ PEIICHHE,

KPUTHYECKH OIIEHHTH PELICHHE M €r0 MOCIe/ICTBU;

6. ypoBeHb YMEHHS OIPENCINTh, IIPOAHAIM3NPOBATh AIbTCPHATUBHBIC BO3MOMKHOCTH,
BapUaHTHI IEUCTBUMA.
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MH®OPMAILIMOHHOE OBECIIEYEHHWE

TepeueHb PeKOMEHTyeMBIX YUeOHbIX U3IaHMH, MHTEPHET — PECYPCOB, JOIOTHATEIHHO’
JIUTEpaTyphl

OcHOBHBIE HCTOYHHKH:
1. MatemaTwka. Anre6pa i Hadala MaT. aHanm3a, reomerpus. 10-11 xin.: VueOHuk. bas. u
yray6m. ypopau ®I'OC / 11 A. Amamos, FO.M. Konsrun, M.B. Tkadesa.- M.: ITpocBelueHue,
2017.-463 c.
2. Maremartnka: Yue6uuk / B.I1. I'puropses.- M.: UL Axanemus, 2016.-368 c.
3. Matemaruka: yueOHHK JIs cTyaenToB yupexnenuit CIIO/ W.J1 Tlexnenkui - 13- u3n.,ctep.-
M.: UL «Axamemusy», 2018. — 320 c.
4, MatemaruKa: y9eOHUK s cTynenToB yupexnenuii CIIO/ C.I.I'puropses - 2-¢ H3L.,CTEP.-
M.: U111 «Axagemusi», 2018. — 368 c.
JIOmOJIHATEIbHbIC HCTOTHHKH:
1. Banmvaxos M.W. Maremaruka: yueGuux/M. M. Bammaxos. — 9-¢ u311., ctep. — M.: Akazemus,
2014
2. BarmmmaxoB M.J. Maremaruxa: 3agauanx/M. V. bamMakos. — 5-e u31., ctep. — M.: Akanemus,
2014.
JIeKTPOHHbIEe H3AaHus (3TEKTPOHHbIE pecypChI):
1.Mudopmarmonno-06pazoBaTenbHas cpeia «Poccuiickas SMEKTPOHHA KOy -
https://resh.edu.ru/:
hitps://resh.edu.ru/subject/lesson/1988/main/ .
https://resh.edu.ru/subject/lesson/3798/main/159142/
https://resh.edu.ru/subject/lesson/4903/main/22650/
hitps://resh.edu.ru/subject/lesson/4924/main/225717/
https://resh.edu.ru/subject/lesson/3993/main/225748/
https://resh.edu.ru/subject/lesson/6118/main/225812/
https://resh.edu.ru/subject/lesson/4089/main/131707/
2.Buneomarepuai:
https://infoumk.ru/simmetrii—v-kube—v—r)aralIelepipede»v—m‘izme—i-niramide—2442552.html
https://youtu.be/7pHPStHWVVY
https://vk.com/video-152579821_ 456239042
https://youtu.be/iAODI_4084Y
https:/videouroki.net/video/29-obiem-shara.html
https://youtu.be/l1-3YhgJwoRw
https://youtu.be/iGL4AK8 WDIE
https://youtu.be/6LKISEOIWE¢
https://voutu.be/Xfrp9obicg8
https://youtu.be/DMbc-0Y3cls
https://youtu.be/6apOKP8wmRU
https://youtu.be/L TzihrI24D Ahttps://vk.com/video-67041943 170518246
https://youtu.be/hBo3Kcfl.Sew
https://youtu.be/9Rkn0PLrahk
https://vk.com/video-67041943_ 170518301
3 Lludporas obpasosarensHas cpena CIIO PROFobGpasosanwue:

1.Bepemeniok, B. B. TIpakTuxym mo MareMaTHKe : HOJATOTOBKA K TECTHMPOBAHHIO 1
skzameny / B. B. Bepementok, B. B. Koxymiko. — 3-e u371. — MUuHCK Terpanur, 2017. — 176
c. — ISBN 978-985-7081-89-9. — TeKeT : 91eKTPOHHEIH // DIeKTPOHHBIH pecypc I poBOH
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o6pasosatensHo# cpenst CIIO PROFo6pasosanue : [caiit]. — URL:
https://profspo.ru/books/88838 (nara o6pamenus: 30.08.2020). — Pexum 10CTyma: st
asTopusup. [lomp3oBaTeneit

2. Bepementok, B. B. Tpenaxep 1mo MmareMaTuke [UIA MOATOTOBKH K IICHTPATH30BaHHOMY
TEeCTHPOBAHHIO 1 3K3ameHy / B. B. BepeMeHiok. — 3-€ 311, — Mumck : Terpamr, 2019.— 176
¢c. — ISBN 978-985-7171-36-1. — TeKcT : 21eKTpOHHbIL / DIeKTPOHHEIH pecypc muppoBoi
oGpasoparensHoi cpezpl CITO PROFoGpasosanue : [caiiT]. — URL:
https://profspo.ru/books/88848 (nara obparmenus: 27.08.2020). — Pexum mocTyna: it
apropusup. [lonp3oBareneit

3. Maremaruka : yae6Hoe nocobue / cocrasurenu H. B. @exoposa. — Bosrorpan :
Bosnrorpanckuii uuctutyt 6usHeca, 2009. — 87 c. — ISBN 978-5-9061-7299-0. — Texker :
3JIEKTPOHHBI // DNEKTPOHHBIHA pecype wudposoit obpasosarenbHoi cpeapt CIIO
PROFo6pazopanue : [caiir]. — URL: https://profspo.ru/books/11332 (nata oOpareHus:
22.08.2020). — Pexum gocTyma: Iy aBTOPU3HP. MOJB30BaTeIIeH
4.9nexTpoHHO-ONOIMOTEYHasd CHCTEMA:

IPR BOOKS - http://www.iprbookshop.ru/78574 .html
5.Beb-cicTeMa Ul OPTAHH3AIMH JACTAHIMOHHOTO oOydeHMs H ympasieHus uM: Cucrema
aucrannuonnoro ooyuenus OIAIIOY «AjexceeBCKUHM KOIEINK) http://moodle.alcollege.ru/
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