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YpoBenb: cpenHee obiee oOpazoBaHue

IIpeameTHas o0J1acTh: MaTeMaTHKa U HHGOPMATHKA

Hpez(MeT: MaTCMaTHKa. aJIrera N HadajJla MaTCMAaTUYICCKOI'O aHAJIN34a, I'COMCTPHUA

Pabouas ImporpamMma COCTaBJICHA B COOTBCTCTBHUHU C HOPMATHUBHO-IIPABOBLIMHU

AJOKYMCHTaMU:

denepanbHbii 3aKk0H Poccuiickoit deneparun ot 29.12.2012 No 273-D3
"O6 oOpazoBanuu B Poccuiickoit @enepaumn’;

[Ipuka3z MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu oT
17.05.2012 rtoma Ne 413 «OO6  yrBepxkacHHUU  (eaepaTbHOTO
roCy/IapCTBEHHOIO0  00pa30BaTENbHOIO  CTaHAapTa CpPEAHEro  OOIIero
oOpa3oBaHMs» (C U3MEHEHUSMH U JIONOJHEHUSIMHU );

OcHoBHasi oOpa3oBaTeibHas MporpaMma CpeaHero oOiiero oOpa3oBaHUs
MBY «Illkoma Ne 44y, cocTaBlieHHass Ha OCHOBE IIPUMEPHON OCHOBHOM
o0Opa3zoBaTeILHOM IMTPOTPaMMBbI CpeTHEr0 001Iero 0opa3oBaHus, 0JJ00PEHHOM
pemieHreM  denepaIbHOTO  YICOHO-METOJAMYECKOTO OOBEAMHEHUS  TIO0
o01meMy 00pa30BaHHUIO;

ABTOpCKHE TPOTrPaMMBbI:

MopakoBuu. Marematuka: anreOpa M Hayajga MaTEMaTHYECKOTO aHalu3a,
reomeTpusa. AnreOpa M Hayajga MaTeMaTHYeCKOro aHanu3a. (0a30BbIi
ypoBeHb M yriyoseHHbii). 11 kmaccel. Meroaudeckoe mnocoOue s
yuutens /| A. I'. Mopakosuu, I1. B. CemenoB.4-¢ u3n. nepepadb. — M.
:Muemo3una, 2017.

['eomerpusi. COoOpHUK TpUMEpPHBIX paboumx mporpamm. 10—11 xmaccsr :
yueb. mocobue ans oOuieoO0pa3oBar. opraHu3anuil : 0a30BbIi U yriayOl.
ypoBuu / [cocT. T. A. bypmuctpoBa]. — 4-¢ uzn. — M. : [Ipocsernienue,
2020. (JI. C. Atanacsn, B. ®@. byrycos, C. b. Kagomries, JI. C. Kucenésa, 2.
I'. lMo3ausk. «TEOMETPUS, 10—11 KJIACCBI» )

HNannass PabGouast mporpamma mnpeAHa3Hau€Ha g YIIyOJEHHOTO HW3Y4EHHUs

matematuku B 10-11 kmaccax ©1  opueHTHpOBaHA Ha pabOTy C yUeOHUKAMMU:

\ Kiacc \ Hazpanue yueOHuMKa \ ABTOp \ N3narenscTBO




10

Marematuka: ajiredpa u Hayaa
MaTEMaTUYECKOTO aHaAJIN3a,
reoMmeTpusi. Anredpa u Hayasia
MareMaThu4eckoro aHanusa 10
KJj1acc (0a30BBIN U YIiTyOJeHHBIN
ypOBeHb) 2 4.- M.: MHemo3uHa

MopakoBud,

A.T.
I1. B. CemeHOB.

M.: Muemo3uHa

10

Marematuka: anredpa u Hayaia
MaTEeMaTHYECKOT0 aHalln3a,
reometpus. ['eomerpus 10-11

Aranacsu JI.C.,
byry3os B.®.
Kanommes C.b.

M.:
[Ipocsemenue.

KJacc (6a30BBbIiA U YTITyOJICHHBIN
YPOBEHb)

11 | Marematuka: anrebpa u Hadana | A. I'. Mopakosu4, | M.: MHeMo3nHa
MaTEeMaTHYECKOTO aHaJIM3a, I1. B. Cemenos.
reoMmeTpusi. Anredpa u Hayasia
MaTreMaTH4eckoro ananmsa 11
kJ1acc (0a30BbIi U yriayOJeHHBIH
ypOBeHb) 2 4.- M.: MHeMO3uHa

11 | Maremaruka: anrebpa u Hayana | Atanacsia JI.C., M.:
MaTeMaTH4YeCKOr0 aHAJIN3a, byrtyso0B B.O., [Ipocenienue.

reometpus. ['eomerpus 10-11 Kagomues C.b.
KJ1acc (0a30BbIi U yTiTyOJIEHHBIN

YPOBEHB)

1. Ilnanupyemblie pe3yJibTAThl OCBOEHHS Y4eOHOTI0 NMpeaMeTa, Kypca
1.1JInunocTHBIE pe3yabTarhl ocBoennsst OOII

JINYHOCTHBIE pe3ybTaTbl OCBOCHHMS OCHOBHOM 00pa3oBaTe/IbHOM
MPOrpaMMBbI OTPAKAKOT:

1) poccHiiCKyr0 TPakKTAaHCKYI0 HICHTHYHOCTh, MATPHOTH3M, YBaXKCHUE K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTHU mnepen PoauHOW, ropaocTtu 3a CBOM
Kpai, CcBOIO PomuHy, npomuioe M HacTosAlee MHOTOHAMOHAIBHOIO Hapoaa
Poccun, yBaxkeHne rocy1apCTBEHHBIX CUMBOJIOB;

2) cOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHd M OOIECTBEHHOM MPAKTHKH, OCHOBAHHOIO Ha JHAaliore
KYJbTYp, a TAKXKE Pa3IMUHbIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCOBHAHUE CBOETO

MECTa B MOJIUKYJIETYPHOM MHPE;

3) chOopMHPOBAHHOCTH OCHOB CaMOPa3BUTHS M CaMOBOCIIMTAHHUS B




COOTBETCTBUM C OOIICUETOBEYECKUMH LIEHHOCTAMHM M HJieajlaMU TPa’kKJaHCKOTO
OOIIECTBA; TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKOM U
OTBETCTBEHHOU JIEATEILHOCTH;

4) HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMM, JICTBMH MJIQIIIETO BO3pacTa,
B3pOCIbIMM B 00pa3oBareyibHOM,  OOIIECTBEHHO  MOJIE3HOW,  yueOHOo-
WCCJIEIOBATEILCKON, TPOSKTHON U APYTHX BUJIAX NCITCIBHOCTH;

5) HpaBCTBEHHOE CO3HAHWE M T[IOBEJCHUE HA OCHOBE YCBOCHHS
0O0IIEYeIIOBEYECKHUX IIEHHOCTEH;

6) TOTOBHOCTP M CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHUCIIC
caM000pa30BaHUI0, HAa MPOTSKEHUU BCEU >KMU3HHU; CO3HATEIHLHOE OTHOIICHHE K
HEIMPEPHIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCIEIIHON NpodecCHOHAIbHON U
OOIIECTBEHHOU JICATCIILHOCTH;

7) OCO3HaHHBIM BBIOOp OyAyIeH MpodeccHr U BO3ZMOXKHOCTEH peair3aliu
COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB; OTHONIEHHWE K  MpOodeCCHOHATBHON
JEATETLHOCTH KaK BO3MOXXHOCTH YYacTHsI B PEIICHWM JIMYHBIX, OOIIECTBEHHBIX,
roCyapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOIIEM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4yaimuxcs K cede, K
CBOEMY 3/10POBbI0, K TO3HAHHUIO CeO:

OpHEHTAaIUS 00YYaIOIUXCsl HA TOCTUKEHUE JIMYHOTO CYACThS, PEaTn3allnio
MO3UTHUBHBIX  JKU3HEHHBIX  IEPCIEKTHB, WHHUIIMATHBHOCTh, KPECATHBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOTIPEIEICHHUIO, CIIOCOOHOCTH
CTaBUTbH IIEJTM M CTPOUTH KU3HCHHBIC TIJIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH 00€CTIEUUTh ce0€ U CBOMM OJIM3KUM JIOCTONHYIO
)KU3Hb B IPOLECCE CaMOCTOATENBHOM, TBOPYECKOM W  OTBETCTBEHHOU
JeATEIIbHOCTH.

JIn4HOCTHBIE pe3yabTaThl B cepe oTHOMIEeHNI o0yuarommxcs k Poccnn
kak Kk Poagune (OTedecTBy):

poccuiickass HWJIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAaHHUIO POCCHUMCKOMN
UJCHTUYHOCTH B MOJMKYJIBTYPHOM COIIMYME, YyBCTBO MPUYACTHOCTH K UCTOPUKO-

KyJIbTYPHOI OOIIHOCTH POCCHICKOTO Hapoja u cyande Poccuu, marpuotusm,



TOTOBHOCTH K CTyXKeHUI0 OTEUECTBY, €ro 3allNTE;

YBOKEHHUE K CBOEMY Hapoiy, YyBCTBO OTBETCTBEHHOCTH Tiepell PoauHOM,
roplocTM 3a CBOM  KpaW, cBow PomumHy, mnpouwoe wu  Hacrosee
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun, yBaxkeHHE K rOCyAapCTBEHHBIM CUMBOJIAM
(repO, dnar, rUMH);

dbopMHupoOBaHUE YBAXKEHUS K PYCCKOMY SI3BIKY KaK TOCYAapPCTBEHHOMY SI3BIKY
Poccuiickon denepanuu, SBISIOMIEMYCI OCHOBOM POCCUUCKOM HUICHTUYHOCTH M
TJIaBHBIM (PAKTOPOM HAITMOHAIBHOTO CAMOOTIPE/ICIICHUS;

BOCIUTAaHUE YBAXEHUS K KYJIbType, SI3bIKaM, TPagulUsIM U OObIYasIM
HapoJ0B, ITpoxuBaromux B Poccuiickon @enepanumu.

JIn4yHOCTHBIE pe3yJbTaTbl B cdepe OTHOIIEHU O0O0y4YarlOUIUXCHd K
3aKO0HY, FOCYJIaPCTBY U K IPAKIAHCKOMY 001IIeCTBY:

rPaXXJaHCTBEHHOCTh, TPaXXAAHCKas MO3UIIMS AKTUBHOIO U OTBETCTBEHHOTO
YyjieHa POCCUUCKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIC MpaBa U
00s13aHHOCTH, YBaXKaOIIETO 3aKOH M IPABOIOPSAI0K, OCO3HAHHO MPHHHUMAFOIIETO
TPaAUIIMOHHbIE HAIIMOHAJIBHBIE M  OOIIEYETIOBEYECKHE TYMAaHUCTHYECKHE U
JTEMOKPATHYECKHUE IICHHOCTH, TOTOBOTO K YYaCTHUIO B OOIIECTBEHHOM KU3HHU;

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAayKl W OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOE Ha JUAJIOTE€ KYJIbTYp, a TaKKe
pasnmuuHbIX (GopM OOIIECTBEHHOTO CO3HAHHUSA, OCO3HAHHE CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHpE.

JInyHOCTHBIE pe3yJbTaTbl B cdepe OTHOIICHUI OOy4YarOIIUXCH €
OKPYKAKIUMH JIOAbMM:

HPAaBCTBEHHOE  CO3HAHUE W  TOBEJCHHME HA  OCHOBE  YCBOCHUS
oO0lIlIeueIOBEYECKUX IIEHHOCTEH, TOJIPAHTHOTO CO3HAHUSI W TIOBEJCHUS B
MOJINKYJETYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTU JHAIIOT C JAPYTUMH
JIOJIbMHM, JOCTHMTaTh B HEM B3aMMOIIOHMMAHUS, HAXOJUTh OOIIME I U
COTPYIHUYATh [T UX JTOCTHKECHUS,

NPUHITHE TYMaHUCTUYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIBHOE W

n00poKeNaTeaIbHOE OTHOLIEHUE K JPYTOMY YEJIOBEKY, €T0 MHEHUIO,



MHUPOBO33PEHUIO;
pa3BUTHE KOMIETEHLIHMM COTPYAHUYECTBA CO CBEPCTHHUKAMH, JI€TbMHU

MJTQJIIIETO BO3PAcTa, B3POCIBIMH B 00pa30BaTENbHOM, OOIECTBEHHO MOJIE3HOM,

y4eOHO-UCCIIEI0BATENBCKOM, MPOEKTHOM U IPYTUX BUAAX AEATEIbHOCTH.

JIMYHOCTHBIE pe3yabTaTbl B c(epe OTHOMIEHUN O00y4YalOIIUXCHA K
OKpYKaueMy MUpY, ’KUBOH NPUPO/e, XyA0:KeCTBEHHOH KYJIbType:

MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH, 3HAYUMOCTH HAyKH, FOTOBHOCTbh K HAay4YHO-TEXHUYECKOMY TBOPYECTBY,
BJIQJICHUE JOCTOBEPHOUN MH(pOpMAIMEl O EPEIOBbIX TOCTUHKEHUSAX U OTKPBITHUAX
MHUPOBOI M OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAayUHBIX 3HAHUSIX 00
YCTPOMCTBE MUpaA U OOIIIECTBA;

TOTOBHOCTh M CIIOCOOHOCTh K  OOpa3oBaHHWIO, B TOM  YHCIE
caMO00pa30BaHUIO, Ha NPOTSHDKEHUU BCEW MKU3HU; CO3HATEJIBHOE OTHOILIEHUE K
HEMPEPhIBHOMY OOpa30BaHUIO0 KAaK YCJIOBHUIO YCHEHMIHONW MpPOdEeCCUOHAIBHOU H
OOIIECTBEHHO J1eATEIbHOCTH.

JIMYHOCTHBIE pe3y/bTaThl B c(pepe OTHOLICHUA 00y4aKIIMXCH K TPYAY,
B c(epe COMATBHO-IKOHOMUYECKMX OTHOLICHHIA:

OCO3HaHHBINA BBIOOP Oymymie mpodeccuu Kak MyTh M CIOCOO peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TIJIAHOB.

JInyHocTHBIE pe3ybTaThl B cdepe GU3MUECKOro, MCUXO0JOIHYECKOro,
COLMAJILHOI0 M AKAJAEMHUYECKOro 0J1arono1y4yus 00y4arommxcs:

du3nuecKoe, YMOIMOHATIBHO-TICUXO0JIOTHYECKOE, COLMAIbHOE Oaronoydne
oOyuatomuxcs B ku3HM  IIkonbl, omlymeHue [eTbMU 0€30MacHOCTH U
TICUXOJIOTUYECKOT0 KoM$popTa, HPHOPMAITMOHHON 0€30MacHOCTH.

1.2. Ilnanumpyemsble MeTamnpeaMeTHbie pe3yjabTarbl ocBoeHus OOII

MertanpeaMeTHbie pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OTPAKAIOT:

1) yMeHHe caMOCTOSTEIBHO ONPEACIATh I ACITSIBHOCTH M COCTABJISATH IIJIAHBI
NEeATEIbHOCTH; CaMOCTOATEIEHO OCYUIECTBJISATH, KOHTPOJIMPOBAaTh U

KOPPCKTHUPOBATL JACATCIIBHOCTDb, HUCIIOJIL30BATh BCC BO3MOXKHBIC PCCYPCHI JIA



JOCTUKEHUS] TIOCTABJIEHHBIX LENed M peajau3alud IUIAHOB JEATENbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYaLIUAX;

2) yMeHHe NMPOIYKTUBHO OOIIAThCS U B3aUMO/JICHCTBOBATH B IMPOIIECCE COBMECTHOM
NEATEIbHOCTH, YYHMTBIBATH MO3UIMU JPYTUX YYAaCTHUKOB JIESITEIIBHOCTH,
¢ pekTUBHO pa3peniaTh KOHPIUKTHI;

3) BuameHWe HaBBIKAMU I[IO3HABATEIBHOH, Y4eOHO-MCCIICOBATEILCKON |
IPOEKTHON JEATENIbHOCTH, HaBbIKAMHM pa3pelieHusi MnpoOJeM; CIIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PEUIEHUS] TPAKTUYECKUX 33124,
NPUMEHEHUIO PA3JIMYHBIX METOJIOB MTO3HAHUS;

4) TOTOBHOCTP U CHOCOOHOCTH K CaMOCTOSTEIbHOW HWH(OPMAIIMOHHO-
MO3HABATEJIbHOM NI€ATEIbHOCTH, BJIAJIEHUE HABBIKAMHU TMOJYyYEHHS] HEOOXOAMMOU
uH(pOpMaIMKU U3 CIOBAapel pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX MH(OpPMAIMM, KPUTUYECKH OLEHUBATh U HUHTEPIPETUPOBATH
MH(}OpMAIKIO, OJIYYAEMYIO U3 PA3IUYHBIX HCTOYHUKOB.

MeranpeaMeTHble pe3yJabTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOMN
IPOrpamMMbl MPEACTABICHBI TPEMSI TPYIIIAMH YHUBEPCATIbHBIX YUYEOHBIX ACHCTBUI
(YY)

1. Peryi1siTuBHBbIe YHHBepcaJIbHbIe YueOHbIE /1eiiCTBUA

BbpInycKHMK HAY4YHUTCSH:

CaMOCTOSITENIbHO ONPENENATh LENH, 33JaBaThb MapamMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOKHO OIPEJEINTh, YTO LIE€Jb JOCTUTHYTA,

OLICHHBATh BO3MOXKHbIE TOCJEJACTBUSA JOCTUXKEHUS IOCTABICHHOW WEIH B
JeSITEIbBHOCTH, COOCTBEHHOM JKU3HU M KU3HU OKPYKAIOLIUX JIIOIeH, OCHOBBIBASICH
Ha COOOPAKEHUSX ITUKU U MOPAJIH;

CTaBUTb U (POpMyIHpOBaTh COOCTBEHHbIE 3aJayd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

OLICHUBATh PECYPCHI, B TOM UHMCJIE BpeMs U Apyrue HeMaTepualbHble peCypChl,
HEOOXOUMbIE AJIs1 JOCTHXKEHHUS ITOCTABJICHHOM LIEJIH;

BbIOMpATh MyTh JOCTIKEHUS L€, IJIAHUPOBATh PEIICHHE MOCTaBICHHBIX

3aJia4, OIITUMUBUPYA MATCPHUAJIbHBIC 1 HCMATCPUAJIbHBIC 3aTPAThI;



OpraHu30BbIBaTh A(MQPEKTUBHBIH TOUCK PECYpCcOB, HEOOXOIUMBIX IS
JIOCTHIKEHHS TTOCTABJICHHOM 1I€JIH;

COTIOCTABJISATh MOJIYYEHHBIN PE3ybTaT ESITEILHOCTH C MOCTABICHHOMN 3apaHee
LICJIBIO.

2. [To3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS
BbInyCKHMK HAYYHUTCS:

UCKaTh W HaXOAUTh OOOOIIEHHBIC CIIOCOOBI PEIICHMS 3ajiady, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIM MHPOPMAITMOHHBIN MOMCK U CTaBUTh Ha €r0 OCHOBE
HOBbIE (YueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

KPUTHYECKH OIICHMBAaTh M HHTEPIPETUPOBATh HHAOPMAIIMIO C Pa3HBIX
MO3UIMHI, pacrno3HaBaTh W (PUKCHUPOBATh MNPOTUBOpPEUUS B HUHGPOPMAIMOHHBIX
HCTOYHHKAX;

UCIIOJIb30BaTh  Pa3IMYHbIE  MOJICJIbHO-CXEMAaTHUUYECKUE  CpEeACTBa  JJIs
MPEJICTABIICHNS CYIIECTBEHHBIX CBSI3€M M OTHONIEHHM, a TAKXKE MPOTUBOPECUUH,
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX UICTOYHHKAX;

HaXOJUTh U MPUBOAUTH KPUTUUECKUE aPTYMEHThI B OTHOUIEHUU JEUCTBUU U
CY)KJICHUI JIpyroro; CHOKOMHO M pPa3yMHO OTHOCUTBCS K KPUTHUECKUM
3aMEYaHUsSIM B OTHOIIEHUH COOCTBEHHOI'O CYXKJICHHS, pacCMaTpuBaTh HMX Kak
pecypc COOCTBEHHOTO Pa3BUTHSA,

BBIXOJIUTH 32 PaMKH Y4EOHOTO MpeIMeTa U OCYIISCTBIIATH IIeJICHAPaBICHHbIN
MTOMCK BO3MOYKHOCTEH JIJISl IITMPOKOTO TIepeHOca CPEACTB U CITIOCOOOB JICHCTBHS,

BBICTpaMBaTh WMHAWBUIYATIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUHUTHIBAs
OTPaHUYECHHUSI CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTPaHUYECHUS;

MEHSTh U yJIEpKUBATh pa3HbIC O3UIIMH B TO3HABATEIBHOMN AEATEILHOCTH.

3. KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiicTBUS
BbInyCKHMK HAYYHUTCSH:

OCYILIECTBIIATh JICJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO
B3pocibiMu (Kak BHyTpH [lIkombl, Tak u 3a ee mpeaenamu), oa0upaTh MapTHEPOB
JUIS  JICJIOBOM KOMMYHHUKAIIUHM HCXOJSl U3 COOOpaKeHUW pe3yIbTaTUBHOCTHU

BSaHMOHCﬁCTBHH, a HC JIMYHBIX CHMHaTHﬁ;



OpU OCYIIECTBICHUHM T'PYIIOBOM PabOThl ObITh KaK PYKOBOAMUTENIEM, TaK U
YJICHOM KOMaHJbl B Pa3HBIX POJSX (FeHepaTop HAEH, KPUTHUK, HCTIOJIHUTENb,
BBICTYNAIONIN, SKCIIEPT U T.1.);

KOOPJIMHUPOBATH M BBITIOJIHATH PAabOTy B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BEepHYTO, JIOTMYHO MW TOYHO W3JIaraTb CBOK TOYKY 3pPEHUA C
UCIIOJIb30BAaHUEM aICKBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB.

1.3 Inanupyemble mnpeaMeTHblie pe3yabTaTbl ocBoenuss OOII COO mno
npeaMeTaM y4e0HOro0 IIaHA, BKIKYEHHBIM B PeAMeETHbIEe 00J1aCTH

['pynna pe3ynbratoB «BeinyckHuk Hayuumca) TPEACTaBIsSET Cco0oi
pe3yabTaThl, TOCTHXKEHHE KOTOPHIX 00ECIEYNBACTCS YUYUTEIEM B OTHOIICHUU BCEX
oOy4Jaroniuxcsi, BbIOpaBIIMX JaHHBIN ypoBEeHb 0Oy4deHus. ['pynmna pe3ynbTaToB
«Boinycknuk noayuum 603M0MCHOCHIb HAYYUMBCA) 00ECIICUNBACTCS YUUTEIIEM B
OTHOIIICHUM YacTH HauboJee MOTUBUPOBAHHBIX U CIIOCOOHBIX OOyYarommxcs,
BBIOPABIINX JAHHBIA YPOBEHb 00yUYEHUs
PesynbraThl  yenyonennoco - ypoBHSL ~ OpPHUEHTUPOBAaHbl  HA  MOJYYEHHE
KOMIIETEHTHOCTEN ISl TOCienyrome npodeccnoHaabHON AESATEIbHOCTA Kak B
paMKax JaHHOW MpPeaMETHOM 00JacTH, TaKk M B CMEXKHBIX C HeW oOnacTiax. JTa
rpyIa pe3yJbTaToB NPEAnoaraer:
— OBJIQJICHUE KIIIOUEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCSl JlaHHAs TMpeaMeTHas 00JIacTh, PACMO3HABAHHE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aUMOCBSI3€, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TMUYHBIC MOIXO0/IbI
K U3YUYEHUIO SBJICHHM, XapaKTEPHBIX JIJI U3ydaeMOU MpeIMeTHOM 001acTH;
— YMEHHE pelaTh KaKk HEKOTOPbIEC MPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUECKHE
3a/1auu, XapaKTepHbIC JJII MCIOJIb30BaHUS METOJ0B U MHCTPYMEHTapHsl JTaHHOU
peaMEeTHOM 00J1acTH;
— HaJIM4Yue MPEJCTABICHUM O JaHHOW MPEeIMETHOM 00JaCTH KakK 1IeJIOCTHON TeOpUu
(COBOKYITHOCTH TEOpHii), 00 OCHOBHBIX CBSI3SIX C MHBIMH CMEXHBIMU 00JIACTSIMU
3HaHui. [IpenMerHble pe3ynbTaThl OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHOM

IMporpaMmabl 00eCreYnBaOT BO3MOKHOCTD ,ZIB.J'IBHCI\/’IHICFO YCIICIIHOIO



npodeccuoHanbHOro 00y4eHus Uik MPO(PECCUOHATBHOMN eI TeIbHOCTH.

N3yuenne mnpeaMerHoil obgactu "Martemarnka u uHpopmaTtuka'
odecneyuBaer:
c(hOpMHUPOBAHHOCTH MIPEACTABICHUH O COITUATBHBIX, KYJIbTYPHBIX H HCTOPUICCKUX
dakTOopax CTAaHOBJICHUS MaTEMaTUKH ¥ HHPOPMATUKH;
c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMHUECKOTO U MAaTEMaTHUYECKOTO
MBIIIJICHUS;
chOpMHUPOBAHHOCT, YMEHUN NPUMEHSATh MOJYyYCHHbIC 3HAHUS MPHU PEIICHUU
pa3IMYHBIX 3a]1a4;
c(hOpMHUPOBAHHOCTH MPECTABICHUN 0 MaTEMAaTUKE KaK 4acTU OOIIEUYEIOBEYECKOM
KyJbTYPhl, YHUBEPCATHLHOM SI3bIKE HAyKH, MO3BOJISIONIEM OIKCHIBATh U H3ydaTb
peabHbIE TPOIIECCHI U SIBJICHUS,
chOopMHUPOBAHHOCTH TIpeicTaBiieHuii o poiau uHbopmaruku u UKT B coBpemenHOM
oOlecTBe, TOHUMAHUE  OCHOB  MPABOBbIX  ACHEKTOB  HCIIOJIb30BaHUSA
KOMITBIOTEPHBIX TIPOTpaMM U paboThl B IHTEpHETE;
c(hOpMHUPOBAHHOCTh TPEICTABICHUA O BIUSHUA WUHPOPMAIMOHHBIX TEXHOJOTUN
Ha JKM3Hb 4YeJIOBEKa B OOIIECTBE; MOHUMAHUE COLMAIBHOIO, YKOHOMHYECKOTO,
NOJIATUYECKOTO, KYJIBTYPHOI'O, IOPUAUYECKOTO, MPUPOJHOIO, SPrOHOMHYECKOIO,
MEUITUHCKOTO ¥ (DU3UOJIOTHYECKOTO0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHH;
NPUHATHE DSTUYECKUX AacCleKTOB WH(OPMAIIMOHHBIX TEXHOJIOTHI; OCO3HAHUE
OTBETCTBEHHOCTH JIFOJEH, BOBJIEYCHHBIX B CO3JJaHHE€ M HCMOJb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTPaHEHNE UH(OPMAIIH.

IIpeaMerHble  pe3yJbTaThbl  M3y4YeHUs]  NpeIMeTHOH  olJacTh
"MaTtemaTuka u uHGopMaTHKa' BKIIOYAIOT IPEAMETHBIE PE3YIbTATHI U3YUCHHUS
yueObHoro mpeamera: '"Mamemamuxa' (Bkiouas ~anreOpy W Hayajia
MaTEeMAaTHYECKOT0 aHaJIN3a, TEOMETPHIO) (ye1yOieHHblil ypoeeHs) - TPeOOBAaHUS K
NpPEAMETHBIM  pe3yJibTaTaM OCBOCHHS  YIJIyOJIEHHOTO Kypca  MaTE€MaTHUKH
BKJIIOYAIOT TpeOOBaHMUS K pe3ylbTaTaM OCBOCHHMS 0a30BOro Kypca W
JOTIOJTHUTENBHO OTPaXKakoT:

1) chopMUPOBAHHOCTH MPEACTABICHU O HEOOXOAMMOCTH JIOKA3aTEILCTB IPH



000CHOBaHUU MAaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKH B ITPOBEACHUU
JNETYKTUBHBIX PACCYXKICHUN;

2) cOpMHPOBAHHOCTh TOHSATHIHOTO armapara 10 OCHOBHBIM paszjeiiaM Kypca
MaTEMAaTUKH; 3HAHWA OCHOBHBIX TeopeM, (OpMylT W yMEHUS HX MPUMEHSTH;
YMEHUSL JTOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTAHJAPTHBIC CIIOCOOBI PEIICHUS
3az1ay;

3) chopMHPOBAHHOCTh YMEHHI MOJICIMPOBATH PEAbHBIC CUTYAIlMH, UCCIICIOBATh
MOCTPOEHHBIE MOJIENH, UHTEPIPETHPOBATH OJIYUEHHBIA PE3YNIbTAT;

4) chopMUPOBAHHOCTDH MPEACTABICHUH 00 OCHOBHBIX MOHATHIX MAaTEMaTHYECKOTO
aHajnu3a W HX CBOICTBAX, BJIAJICHUE YMEHHEM XapaKTepHU30BaTh ITOBEICHUE
GyHKUMNA, WCTOIB30BAHUE TMOJYYEHHBIX 3HAHUW [JIs OMHCAHUS W aHalu3a
peanpHbBIX 3aBUCUMOCTEN;

5) BiameHHE YMCHHMSMH COCTaBJCHHS BEPOSTHOCTHBIX MOJCIICH IO YCIOBHIO
3a/layd ¥ BBIYMCIICEHUA BEPOATHOCTH HACTYIUICHUS COOBITHI, B TOM YHUCIE C
npuMeHeHueM (GopMysl KOMOWHATOPHMKM M OCHOBHBIX TEOPEM  TEOPHUH
BEPOSATHOCTE; UCCIENOBAHUS CIYYAHBIX BEJIMUUH 10 UX PACTIPEICIICHHUIO.

TpeOoBanus k pe3yjabTaram

Yriay0/eHHbIH YPOBEHb
«CucTeMHO-TeopeTHYECKHE Pe3yJIbTAThD)

Paznen BbINyCKHUK HAYYHUTCH BbINyCKHUK MOJYYUT
BO3MOKHOCTb HAYYUTbHCS
He.]'ll/l OCBOCHUA HHSI YCIICHIHOTO IMTPOAOJIZKCHU A ﬂfl}l 06ecnequwl BO3MOIHCHOCMU
npeaMera o0pa3oBaHUs VCREWHO020 NPOOOJINHCEHUS
10 CIICHHUAJIBHOCTAM, CBA3aHHBIM C 06pa306aH1/lﬂ no
MPUKIIAAHBIM HCIIOJIb30BAHHUEM CneyuartbHoCmAmM, C6A3AHHbIM C
MaAaTCMaTUKU ocywecmenleHuem Haylmod u
MCCJZE@O@CZWZEJZbCKOZZ

oesmenvHocmu 8 oonacmu
MAMEeMAMUKU U CMENCHBIX HAYK

dnemenmul meopuu | — CBo0OoOgHO Or[epl/lpo]ga”[l,l Jlocmuorcenue pezyiomamos
MHOJHCcecme u TMOHATUSAMU KOHEYHOE MHOECTBO, pasoena ll;
MaAMeEMAmMuuecKoul 3JIEMEHT MHOXKECTBA, IMOJMHOXKECTBO, onepuposamsv NOHAMUEM
J10CUKU IepeceucHue, 00bEINHEHNE U Pa3HOCTb onpe()eﬂeuuﬂ, OCHOBHbIMU

1 3neck u nanee: 3uath ofpeiesIeHUe OHSTUS, 3HATh U YMETh 00OCHOBBIBATH CBOWCTBA (MIPU3HAKH, €CIIH OHH €CTh)
MOHSITUS, XaPAKTEPU30BATh CBA3U C IPYTUMHU MOHSITUSIMU, [IPEJACTABIISS OJTHO MOHSATHE KAK YaCTh IIEJIOCTHOTO
KOMILICKCA, UCIIOJIb30BATh MOHATHE M €r0 CBOMCTBA IPH IMPOBEIACHUH PACCYKACHHUH, J0KA3aTCIILCTB, PCIICHUN
3a7a4.




MHOJXKECTB, YHWCIIOBBIE MHOXXECTBa Ha
KOOPAMHATHOU HIPsIMOH, OTpPE3O0K,
WHTEPBAJI, MOJYUHTEPBAIL, IPOMEKYTOK
C BBIKOJIOTOW TO4YKOW, rpaduueckoe

MIpEeACTaBICHUE MHOYECTB Ha
KOOPJAMHATHOM IIOCKOCTH;
- 3a/1aBaTh MHO€ECTBA

MEPEUUCIICHUEM U XapaKTePUCTHUECKUM
CBOICTBOM;

- OIepupoBaThH MOHATUSMHU:
yTBEpXKJACHHUE, OTPUIIAHUE YTBEPIKICHUSA,
WCTUHHBIE U JIOXKHBIE YTBEPXKICHHUS,
MpUYMHA, CIICICTBUE, YACTHBIA Cily4yal
00111ero YyTBEPKICHUSI, KOHTPIIPUMED;

- MIPOBEPATH MPUHAIICKHOCTD
AJIEMEHTa MHOXECTBY;

- HAXOJUTh nepeceyeHue u
0o0BbEIMHEHNE MHOXECTB, B TOM YHCIIE
MPEACTaBICHHBIX rpaduyecKku Ha
YHCIIOBOM MPSIMOW M Ha KOOPIWHATHOU
IIJIOCKOCTH;

- MIPOBOAUTH JIoKa3aTelbHbIC
paccyxaeHus TUTSE 000CHOBaHUSA
WCTUHHOCTHU YTBEPKJICHUM.

B nosceonesnotui sxcuznu u npu uzyuenuu

Opyeux npeomemos:

- HCII0JIb30BaTh YHCIIOBbIE
MHOXECTBa Ha KOOPJMHATHON IPSIMOU U
Ha KOOPJAWHATHOM  IJIOCKOCTH  JIst

ONMCAaHMUS  peaJbHbIX IMPOLECCOB U
SIBJICHHIA,

- MPOBOJUTH JIOKa3aTeIbHBIC
paccyXaeHus B CUTyalUsaxX

MMOBCEIHEBHOM JKHU3HH, IpU PCHICHUU
3ala4 U3 APpyrux npeamMeTonB

suoamu onpeoenetull,
OCHOBHBIMU BUOAMU MEOPEM;
NOHUMAMb CYMb KOCBEHHO20
00Ka3amenbcmed,
onepuposams NOHAMUAMU
CUemHOo20 U HeCYemHo20
MHOJICeCm8a;

NPUMEHAMb MEMOO
mamemamuyeckol UHOYKYuu OJis
npoBedeHUss PACCYHCOEHUN U
dokazamenbcme u npu peueHuu
3a0au.

B nosceomnesnoti scusnu u npu
usydeHuu opyaux npeomemos:
UCNOIb308aAMb MEOPEMUKO-
MHOIHCECNBEHHDIL A3bIK U A3bIK
JIO2UKU OJ1s1 ONUCAHUSL PealbHbIX
npoyeccos u A6NeHul, npu
peuteHuy 3a0ay Opy2ux yueOHsix
npeomemos

Yucna u
GbIpadiceHun

- CBo06o1HO ONepupOBaTh
TTOHSATHSMH: HaTypaJbHOE YHUCIIO,
MHOXECTBO HATypaJIbHBIX YHCEll, LIeJI0e
YUCJIO, MHOXXECTBO  IICJIBIX  YHCET,
OOBIKHOBEHHast  ApoOb,  JecsITUYHas
Ipo0b, CMEIIaHHOE YHCII0,
palMOHAIbHOE  YHCIO,  MHOXECTBO
palMoHANBHBIX YHCEI, UPPAIMOHATEHOE
YUCIIO, KOpEHb CTENEHU n,
JIIEHCTBUTEIIPHOES  YHCJIO0, MHOKECTBO
JEACTBUTENBHBIX YHCell,
reoMeTpruYecKast WHTEPIpETaIs
HaTypaJibHbIX, LEJbIX, PalUOHAIbHbIX,
JEHUCTBUTEIBHBIX YHCEN;

- MOHUMATh U OOBSCHATH PA3HUILY
MEXKY NMO3UIMOHHON U HEMO3ULIMOHHOMN

Jocmuoicenue pezyiomamog
pazoena ll,

Cc80000HO onepuposamv
YUCTIOBLIMU MHONCECMBAMU NPU
peutenuu 3a0ay;

NOHUMAMb NPUYUHBL U OCHOBHbBLE
uoeu pacuupeHus Yuci08bix
MHOJHCECmS,

61a0emv OCHOBHbIMIU
NOHAMUSAMU MEOPUU OeTUMOCU
npu peulenuy CmanOapmHbx
3a0ay

umMemsb 6az08vie NPeOCmasieHus
0 MHOJICECBE KOMNICKCHbIX
yucel,

Cc80000HO 6bINOJIHAMD




CHCTEMAaMU 3alUCH YHUCET;
— MEPEBOJIUTh YHUCIA W3 OJHOM
CHUCTEMBbI 3alUCU (CHUCTEMbl CUHCIICHHS)

B IPYTYIO;

- JIOKa3blBaTh WU HUCIIOJIb30BaTh
MPU3HAKK  JEJTUMOCTH  CyMMbBl U
IIPOU3BEICHUS pu BBITIOJIHEHUU
BBIYMCIICHUH U PELIEHUH 3a/a4;

— BBITIOJIHATH OKPYIJICHHE
pallMOHAIBHBIX W UPPALMOHAIBHBIX

YHCCII C 3a,[[aHHOI>'I TOYHOCTbBIO,

- CpaBHUBATh JICHCTBUTEILHBIC
YHUCIia pa3HbIMU CIIOCO0AMU;
- YIOPSIIOYNBATD qHCIa,

3allMCaHHblE B BHAE OOLIKHOBEHHOH U
JNECSITHYHON JpOOM, YuClia, 3alMcaHHbIC
C HCIIOJb30BaHHEM apU(METHUECKOTO
KBaJpaTHOTO KOpHSA, KOPHEH CTEemeHu
ooJible 2;

— Haxoauth HOJI u HOK pa3zneimu
coco0aMd ¥ HUCIIOJIB30BaTh HMX TIPH
pelIeHuu 3a/1ay;

- BBIITIOJIHATH BBIYHCIICHUA u
npeoOpazoBaHMs BBIPAYKEHUI,
COACpIKAINX I[GﬁCTBI/ITGIII:HBIC qucia, B
TOM  YHUCJIE  KOPHM  HATypaJIbHBIX
CTCIICHEH

- BBIIIOJIHATh CTaHIapTHbIE
TOXXIECTBEHHBIE npeodpa3zoBaHUs
TPUTOHOMETPUYECKHUX,
norapuMHUUECKUX, CTEIECHHBIX,

HMPPALMOHAIIBHBIX BBIPAXKEHUM.

B noeceonesnotl sxcusnu u npu u3ydeHuu
Opy2ux npeomemoas:

BBITIOJTHATE M OOBSICHITH CPaBHEHHE
Pe3yIbTaTOB BHIYMCIICHUH MPHU pEIICHUH
MPAKTHYECKHX 3a/1a4, B TOM YHCIIe
NPUOIMKEHHBIX BBIYMCIICHUH,
WCTIOJB3Ys Pa3HbBIE CITOCOOBI CPAaBHEHUH;
3aIMUCBIBAaTh, CPABHUBATH, OKPYTIIATh
YHCIIOBEIC JJAHHBIC PEaIbHBIX BEJTHUUH C
UCIOJIb30BAHUEM Pa3HBIX CUCTEM
W3MEPEHUS;

COCTaBIISATh M OLICHUBATh pa3HBIMU
Croco0aMH YHCIIOBBIE BEIPAKECHUS TIPU
pelIeHNH TPAKTUYECKHX 3a/1a4 U 33734
U3 JIPYrUX y4eOHBIX TPEIMETOB

mooicoecmeenHble
npeobpazosanus
MPULOHOMEMPUYECKUX,
Jl02apupMuyecKux, cmeneHHboix
BbIPAICEHULL,

enadems popmynou bunoma
Hviomona;

NPUMEHAMb NPU peueHuu 3a0a4
meopemy 0 TUHEUHOM
npeocmasnenuu HOJ/I;
NpUMEHAMb NPU peuleHuu 3a0a4
Kumaiickyro meopemy 06
ocmamxkax,

NPUMEHAMb NPU peueHuu 3a0ay
Manyio meopemy Pepma;
YMemb 8bINOHAMb 3ANUCL YUCIA
6 NO3UYUOHHOLL cucmeme
cuUCeHUs;

NpUMeHAMb NpU peuleHuu 3a0a4
MeopemuKo-4uciogvle QYHKyuu.
4UCno u cymma oenumereti,
Gynxyuro Dinepa;

NpUMeHAMb NpU peuleHuu 3a0a4
yenmuwvie Opoou,

NpUMEeHAMb NpU peuleHuu 3a0a4
MHO20UIeHbL C
OelicmeumenbHbIMU U Yeavlmu
Koaghuyuenmamus;

61a0emsb NOHAMUAMU
NPUBOOUMDBLL U HENPUBOOUMbBLUL
MHO20YNEH U NPUMEHSAMb UX NpU
peuteHuu 3a0ay;

NpUMeHAmMb NpU peuleHuu 3a0a4
OcHosHyo meopemy aneeopuol;
NpUMeHAmMb NpU peuleHuu 3a0a4
npocmetiuiue GyHKyuu
KOMNAEKCHOU NepemMeHHOU KaK
eeomempuieckue
npeoopazosansl

Ypasnuenus u
HepageHncmea

- CBoboaHO OTIEpUPOBATH
NOHATUAMU: YPAaBHCHHUEC, HCPABCHCTBO,
paBHOCUIIbHBIE ypaBHEHUS U

Jlocmuoicenue pezyriomamos
pasoena ll;

- c80000HO  onpedensimb




HEpaBEHCTBA, ypaBHEHHUE, SIBIIAIOIIEECS

CIIEICTBUEM JIpyroro yYpaBHEHUS,
yYpaBHEHMS, PaBHOCHJIbHBIE Ha
MHO>KECTBE, paBHOCUJIbHBIE

npeoOpa3oBaHus YpaBHEHUI;
- pelaTh pa3Hble BUbl YPaBHEHUM
1 HEPABEHCTB U UX CUCTEM, B TOM YMCIIE

HEKOTOpBbIC ypaBHEHHS 3-H u  4-i
CTENeHeH, pOoOHO-pallMOHATBHBIE |
UppalnyoHaIbHbIE;

- OBJIQJIETh OCHOBHBIMH  THIIAMH
[10Ka3aTeNbHbIX, JOTaprU(PMHUECKUX,
UppaloHaIbHBIX, CTEIEHHbIX
ypaBHEHUH U HEPaBECHCTB u

CTaHJapTHBIMU METOJAMU UX PEIICHUN U
IIPUMEHATH UX IIPU PELICHUN 3a/1a4;

- IPUMEHATh TeopeMy besy k
PELICHUIO YPAaBHEHUN;

- IIPUMEHATH TeopeMy Buera s

pelieHus HEKOTOPBIX ypaBHEHUI
CTETEeHHU BhIIIIE BTOPOIi;

- MOHUMATh CMBIC TEOPEM O
PaBHOCUJIBHBIX U  HEPAaBHOCHIIbHBIX

npeoOpa3oBaHUAX YpPaBHEHUH M yMETh
UX JIOKa3bIBaTh;

- BIAJETh METO/JaMH  PEIICHHS
YpaBHEHHI, HEPaBEHCTB M HX CHUCTEM,
yMEeTh BBIOMpaTh METOJl peIIeHUs U
000CHOBBIBaTh CBOW BBIOOD;

- UCIMOJIb30BaTh METOJI MHTEPBAJIOB
JUIS pelIeHUs] HEPABEHCTB, B TOM 4YHCIeE
IpOOHO-PAIMOHATIBHBIX U BKIFOYAIOIIHX
B ce0s1 UppallMOHATIbHBIE BEIPAXKEHUS;

- peraTth anreOpanyeckre
YpaBHEHUS © HEPABEHCTBA U UX CUCTEMBI
C TmapamMeTpaMH airedpanuyeckuMm U
rpaduyecKuM METOJaMH;

- BIQJIETh  Pa3HBIMH  METOJIaMU
JI0Ka3aTeNIbCTBAa HEPABEHCTB;

- pemarb yYpaBHEHUS B  LEIBbIX
qHclax;

- n300pakaTb ~ MHOXKECTBAa  Ha

IUIOCKOCTH, 33JaBacMble YpPaBHEHUSMH,
HEPABEHCTBAMMU U UX CUCTEMaMU;

- CBOOOJTHO UCMOJIb30BaTh
TOXECTBEHHbIE MpeoOpa3oBaHusl INpHU
pelIeHuM  YpaBHEHMM U CHUCTEM
ypaBHEHUU

- B nosceonesnou scuznu u npu
usyuenuu opyaux npeomMemos:

mun u  evlOupamev  Memoo
peuleHus  NOKa3amenbHulX U
Jloeapugmuyeckux ypagHeHutl u
Hepagencmes,  UppayUOHAIbHbIX
VpasHeHuli U HEpPAGeHCma,
MPULOHOMEMPUUECKUX
VPasHeHUll U HepageHCcms, Ux
cucmem,

- Cc80000HO pewams
cucmembl TUHEUHbIX YPABHEHULL,
- peuiamsb 0CHOBHbIE MUNbL
VpasHeHuli U HepageHcms ¢
napamempamu,

- NPUMEHAMb NPU peuleHuu
3a0ay mnepasencmea Kowwu —
bynaxoeckoeo, bepnynnu,

- umemsv npeocmasienue o
Hepagencmeax MmedHcoy
CpeOHUMU CMeneHHbIMU




- COCTaBJISITh U pelllaTh YpPaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI IIPU PEIICHUN
3a/1a4 APYrux y4eOHbIX MPEIMETOB;

- BBITIOJHATH OILICHKY
MpaBA0no100Us pe3yNbTaToB,
MOJIy4aeMbIX TPU PELICHUU Pa3IUYHBIX
ypaBHEHUH, HEPAaBEHCTB U HMX CHCTEM
IpU pElICHUU 3a1ad JPYTUX Y4eOHBIX
MIPEIMETOB;

- COCTaBJISITh U peliaTh ypaBHEHUS
W HEpaBEeHCTBAa C IMapaMeTpamMu Mpu
pelleHnyd  3amad  APYTUX  y4eOHBIX
MPEAMETOB;

- COCTaBIISITh ypaBHEHHUE,
HEPAaBEHCTBO  WJIM  HUX  CHUCTEMY,
OIMMCHIBAIOUINE PpEalTbHYI0  CUTYalHIO

U  NPUKIAJHYIO 3a1auy,
HMHTEPIIPETUPOBATH IIOJIyYCHHBIE
pe3ybTaThl;

- HCII0JIb30BATh IIPOrPAMMHBIE

cpeacrea  1Mnpu pCHICHUMW  OTACIBbHBIX
KJIaCCOB ypaBHeHI/Ifl 1 HCPABCHCTB

Dyukyuu

- Bnaners MOHATUSIMH :
3aBUCUMOCTh BEJIMYMH, byHKLHA,
apryMeHT U 3HaueHue QyHKIUH, 00J1acTh
ONpEACIECHUsI U MHOYKECTBO 3HA4YEHUN
¢byHKIMY, rpaduK 3aBUCUMOCTH, Tpaduk
GbyHKIMH, HYTH (YHKLIUH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA,  BO3pacTaHME  Ha
YHCIOBOM MPOMEXYTKe, yObIBaHHE Ha
YHCIIOBOM IPOMEXKYTKE, HauOosbliee U
HauMEHbllee 3HaueHue (QYHKIMU Ha
YHMCIIOBOM IIPOMEXKYTKE, NEPUOANUECKAs
(GyHKIUS, NEepHoJ, YeTHas M HedeTHas
GyHKIMH;  yMETb  NPUMEHSTH  3TH
MOHSTHS TIPU PELICHUH 33]1aY;

- BJIaJCTh TOHATHEM CTEleHHas
¢GbyHKIUSA; CcTpoUTh ee rpaduk U yMeTh

IIPUMEHSATD CBOMCTBA CTEIIEHHOH
(GYHKIUH NpU peleHu! 3a/1a4;
- BJIAJETH HOHATUSIMA

nokaszaTeibHass (YHKIHS, DSKCIIOHEHTa;
CTpOUTh WX TpaduKH W  yMETh
NPUMEHSATh CBOMCTBAa MOKa3aTeIbHOM
(GYHKIUH NpY peleHu! 3a/1ay;

- BJIAJIETh MOHSATHEM
norapupmuyueckas GyHKIUS; CTPOUTH €€
rpaduKk W yMeTh MPHUMEHSITh CBOWCTBA
JorapupMuIecKon byHKIIH pu
peLLIeHNH 3a]1a4;

- BJIAJICTh MOHATUSAMU

Hocmuowcenue pe3ynbmamos
paszoena ll;

61adems NOHAMUEM
ACUMNMOmMblL U YMemdb €20
NPUMEHAMb NpU peuteHuU 3a0a4;
NPUMEHSAMb MemoObl peuleHus
npocmeuuiux
oughghepenyuanvrvix ypasrenuii
nepeo2co u 6mMopo2o nopsoKos




TPUTOHOMETPUUYECKUE ¢byHKIMY;
CTpoUTh WX TpaduKu U  yMETh
IIPUMEHSTh CBOICTBa
TPUTOHOMETPUYECKHX  (QYHKIMHA TIpU
pEIIECHNN 3a]1a4;

- BJAJCTh IOHATHEM OOpaTHas

(GyHKUIMSA; TPUMEHSATh 3TO MOHATHE IPH
peLleHUH 3a/1a4;

- OPUMEHATh IIPU PELICHUU 3azad
CBOICTBa b yHKIMIA: YETHOCTb,
MEPUOIMIHOCTD, OTPAaHUUEHHOCTD;

- OPUMEHATh IIPU PELICHUU 3azad
npeoOpa3oBaHus TpaQuKoB HYHKINN;

- BJIAJCTh IOHATUSAMHU YHUCIOBas
[I0CJIeI0BATENbHOCTb, apupMeTHUecKas
Y TeOMEeTpUYecKast IPOTPECCHs;

- OPUMEHATh TPHU PEHICHUH 3a/1adu
CBOMCTBAa M MpPHU3HAKU apU(PMETHUECKON
Y F€OMETPUYECKOM TPOTrPECCHIA.

- B noesceonesnoii owcusnu u npu
uzyyeHuu Opyeux yueOHsvlx npeomemos:

- omnpeneniaTtb 1o rpapukam U
UCIOJIb30BATh ISt peleHus
MPUKIIAIHBIX 337[ad CBOWCTBA pealIbHBIX
IPOLIECCOB 5 3aBUCHUMOCTEN
(HanOopIINe ¥ HAUMEHBITNE 3HAYCHMUS,
MIPOMEKYTKH BO3pacTaHUsl U yOBIBaHUS
¢dbyHKIUY, MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA, ACUMMTOTHI, TOYKH
neperu6a, Nepuoi u T.11.);

- MHTEPIPETHPOBATh CBOWCTBA B
KOHTEKCT€ KOHKPETHOH MpPaKTUYEeCKOMH
CUTYallUH;.

- OTpeNieNsTh o rpapukam
npocTenime XapaKTepUCTUKU
MEPUOTNIECKHUX TPOILIECCOB B OMOJIOTHH,
HSKOHOMHKE, MY3BIKE, PaJMOCBI3H H JIp.
(amMIuMTY 1A, IEPUOJ U T.I1.)

Inemernmol
MamemamuyecKkozo
ananuza

Bnaners noHsATHEM OCCKOHEUHO
yOBIBaIOIIAs TEOMETPUYIECKAs
MPOrPeccusi U YMETh MPUMEHSTH €0 MpU
pEIICHUH 33]1aY,

MIPUMEHSITH JUIsl PEIICHUS 33]1a4 TEOPHUIO
TIpEIeIoB;

BJIaJIETh NOHATUSIMU OSCKOHEYHO
OobIIKE U OECKOHEYHO MaJIbIe
YHCIIOBBIC TTOCIEA0BATEILHOCTH U YMETh
CpaBHUBATHh OECKOHEUHO OOJIBITHE 1
OCCKOHEYHO Mallbie
MOCJIENOBATENLHOCTH;

BIIQ/ICTh MOHATHSIMHU: IPOU3BOTHAS

— Jlocmuoicenue
pe3ynemamos pazoena ll,

- €c80000HO 61a0embv
CMAaHOAPMHBIM annapamom
MAMeMamuyecko2o aHaiusa 0s
BbIUUCTICHUS NPOU3BOOHBIX
@dyHKYUU 0OHOU NepemMeHHOlL,

- €c80000HO NPUMEHAMb
annapam — MamemamuyecKo2o
amanuza 01 UCCIeO08aHUs.
@yukyul u nocmpoenus
epaguxos, 6 mom uucie
UCC1e008aHUsL HA BLINYKIOCMb,




(GYHKIMU B TOUKE, IPOU3BOIHAS
byHKIUY;

BBIUUCIIATH IPOU3BOIHBIE
3JIEMEHTAPHBIX (DYHKIHHA U X
KOMOMHAIIHI;

HCCIIeIOBaTh PYHKIIMH HA
MOHOTOHHOCTb U 9KCTPEMYMBI;
CTPOUTH TPaPUKH U IPUMEHATH K
pELLEHHIO 3a/1a4, B TOM YHUCIIE C
napamMeTpoM;

BJIJIETh IOHATHEM KacaTeabHas K
rpaduKy QYHKIUH U YMETh IPUMEHSTh
€ro MpH peleHu! 3ajad;

BJIQJICTh MOHITUSMH TIEPBOOOpa3Has
(GyHKLHMSA, ONpeeNIeHHbIN HHTEerpal;
IpUMEHATH Teopemy HproToHa—
JleliOHMLIa U ee CIIeACTBUS IS peIIeHUs
3ajau.

B noeceonesnotl sxcusnu u npu u3y4eHuu
Opy2ux yueOHvIX npeoMemos:

— peuiaTte NpPUKIAJHbIE 3aJaudl U3
Ouonoruu, GU3MKH, XUMHH, SKOHOMHKH
W JpYyrHX TpPEAMETOB, CBS3aHHBIE C
UCccIeI0BaHHEM XapaKTEePUCTUK
IIPOIIECCOB;

- WHTEPIPETHPOBATH TIOyYSHHBIE
PE3yNbTaThI

- onepupoeanib NOHAMUEM

nepeooopasHoll  pyHkyuu 0
peuterus 3a0a;

- 061a0emvb ~ OCHOBHLIMU
ceedeHusmMu 00  uHmezpane

Hviomona—Jleiibnuya u  eco
npocmenuux NPUMeHeHUsIx,

- onepuposama 8
CMAaHOAPMHBIX cumyayusix
nPoOU3800HbIMU BbLCULUX
nopsAOKO8;

- yMemv  NpUMeHsmb npu
pewleHuu  3a0ay  Ceolcmeda

Henpepul8HblX OYHKYULL
- ymemv NpUMEHAmMb Nnpu

peuleHuu  3a0ay  meopembl
Beuepwumpacca,

- ymembw 8bINOIHAMb
npUOIUIICEHHbLE BbIYUCTEHUS
(Memoobl peuieHust YpaeHeHull,
8bIYUCTEHUS onpeoeneHHo20
unmezpana),

- ymenb NPUMEHAMb
npunodcenue  NPou38oOHOU U
onpeoeneHHo20  uHmezpala K
peueHuro 3a0au
ecmecmeo3Hanusl,

- enademsn NOHAMUAMU
emopast npouU3800Hasl,

BbINYKIIOCMb epaghuka yHKkyuu
U ymemu UCcied08ams QyHKYuio
Ha 8bINYKIOCMb

Cmamucmuka u
meopus
eepoamuocmeil,
J02uKa u
KOMOuUHnamopuka

OnepupoBaTh OCHOBHBIMU
OIMCaTEIbHBIMHU XapaKTePUCTHKAMH
YHICIIOBOTO Habopa, MOHATHEM
reHepajbHasi COBOKYMHOCTb U BEIOOPKOI
U3 Hee,

OTIepUPOBATH MOHATHIAMU: YaCTOTa U
BEPOSTHOCTh COOBITHUS, CyMMa U
IIPOU3BENECHNE BEPOATHOCTEN,
BBIUYUCIISITH BEPOSTHOCTU COOBITUN Ha
OCHOBE II0JICYETAa YHCIIA UCXOO0B;
BJIQJIETh OCHOBHBIMU TIOHSTHSIMH
KOMOWHATOPUKH U YMETh UX MPUMEHSTh
IIpH pelIeHNH 3a]1ay;

UMETh MPECTaBIeHHE 00 OCHOBAX
TEOPHUH BEPOSTHOCTEN;

UMETb MPEJCTABICHUE O JUCKPETHBIX U
HENPEPhIBHBIX CITy4aiHbIX BEIMUUHAX U
pacrpeieneHusX, O He3aBUCUMOCTH
CIIy4alHbIX BEJIIMUYUH;

Jocmuoicenue pezyromamog
pazoena ll,

umemyv npedcmasieHue o
YeHmpaibHOU npeoeibHOU
meopeme;

umems npedcmasienue o
8b100POUHOM KOIPPuyUueHme
KOppenayuu u JuHetHou
pezpeccuu;

umems npedcmasienue o
CMAmMUCmuyecKux 2unome3ax u
npogepke CmamucmuyecKkoll
2unomeswl, 0 CMAMUcCmuKe
Kpumepus u ee yposHe
3HauUUMOCmu,

umems npedcmasgierue o ceéa3u
IMAUPUYECKUX U
meopemuyeckux
pacnpeoeneHull;




VMETh IPEJCTABJICHUE O
MaTeMaTHYECKOM OXKUAAHUU U
JUCIIEPCUU CIIyYalHBIX BEJIUYHH;
HMMETH IIPEJCTaBICHUE O COBMECTHBIX
pacpeesIeHUsIX ClIlydallHbIX BEIINYNH;
MOHUMATh CYTh 3aKOHA OOJIBIINX YHCENT
1 BBIOOPOYHOTO METOJ1a U3MEPEHHUS
BEPOSATHOCTEM;

HMETH IPEJCTABICHNE O HOPMaJIbHOM
pacIpenesieHuy U IpuMepax HOpMaJibHO
pacIpeeNIeHHbIX CIIy4aliHbIX BEJINYMH;
HMMETH IIPEJCTABICHUE O KOPPEIALUU
CIIy4alHbIX BEJIMYMH.

B noBceHeBHOI KU3HU U IPU U3YyYEHUU
JIPYTUX IPEIMETOB:

BBIUUCIIATH WM OLICHUBATh BEPOSITHOCTU
COOBITUI B peaIbHOM KU3HU;

BBIOMPATH METO/IbI TOAXOISILEr0
IpecTaBiIeHus] U 00pabOTKU JaHHBIX

umems npedcmasienue o
KOOUposanuu, 080UYHOU 3aNUCU,
080UUHOM Oepese;

611a0emsv OCHOBHbIMU
NOHAMUAMU Meopul 2pagos
(epagh, sepwuna, pedpo,
CcmeneHsb 8epuittbl, Nymb 8
epaghe) u ymemov npumeHamo ux
npu pewenuu 3a0a4;

umems npedcmasiienue o
0epesvsx U ymems NPUMeHsms
npu peutenuu 3a0a4;

611a0enb NOHAMUEM CEA3HOCHb
U ymemv npuMeHsams
KOMNOHEHMbL CEA3HOCMU NPU
peuteHuu 3a0ay;

yMemb 0Cyuwecmeisims nymu no
pebpam, 06x00b1 pedep u
eepuiun epagha;

umems npedcmasienue 0o
IUNEPOBOM U 2AMUTLIMOHOBOM
nymu, umems npeocmasiieHue o
mpyoHocmu 3a0a4u
HAXOHCOEHUS 2aMUTLINOHOBA
nymu;

611a0emsv NOHAMUAMU KOHEYHbLEe
U CuemHble MHOJCECMEd U
YyMemb ux npumMeHams npu
peuleHuu 3a0ay,

yMemb npUMeHsamsb Memoo
MaAmMemMamuyeckou UHOYKYuu,
YyMemb npuUMeHsAms NPUHYUN
Jupuxne npu pewenuu 3a0ay

Texcmosvie 3a0auu

- Pemars pa3Hbie
MOBBIIIEHHON TPYIHOCTH;

- aHAJIM3UPOBATh YCJIOBHUE 3aJlauH,
BBEIOHpATH ONITHUMAJTLHBIN METOJ
pereHus 3a/1a4H, paccmartpuBas
pa3IMYHBIE METOIBI;

- CTpOMTH  MOJEIb peLeHus
3aJaud, TPOBOAUTH  JIOKa3aTelbHbIE
paccyXIeHHs MPH PEIICHUH 3a/1a4H;

- pemarh  3amadu, TpeOyromue
nepebopa BapHUaHTOB, MIPOBEPKH
YCIIOBHH, BbIOOpaA ONTUMAJIBHOTO
pe3yibTara;

- AHATU3UPOBATH u
WHTEPIPETHPOBATH MOJTyYCHHBIE
peleHusl B KOHTEKCTE YCIIOBHSI 3a/1auH,
BBIOMpATh perieHus, HE
MPOTHBOpEYAIE KOHTEKCTY;

3aJa4du

Hocmuowcenue pe3ynbmamos
pasoena ll




- NEPEeBOIUTh  TIPH pelIeHun
3aJ1a4i MH(POPMAIIMIO M3 OJHOW (POpPMBI
3aMMCH B JIPYIyH, WCIONB3Ys TIpU
HEO0XOIUMOCTH CXEMBI, TaOJIMIIBI,
rpaduKy, TuarpaMMsl.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

- pemarh NpakTUYECKUe 3a/la4d H
3a/la4u U3 IPYruX MpeIMeToOB

TI'eomempus

— Bnagets r€OMETPUICCKUMU
MOHATUSAMHM TIPU PEHICHUH 3a1a4 |
MPOBEACHUU MaTEMaTHYECKUX
paccyxJIeHU;

- CaMOCTOSITENIbHO (POPMYJIUPOBATH
OTIpENIeJICHUs] TEOMETPUYECKHX (Uryp,
BBIIBUI'aTh ~ TUIOTE3Bl O HOBBIX
CBOMCTBAax u IIpU3HAKax
reOMETPHUECKUX ¢buryp U
00OCHOBBIBATh WJIM ONPOBEPrarh WX,
0000maTh WM  KOHKPETU3UPOBATH
pe3yabTaThl Ha HOBBIX Kjaccax (uryp,
IPOBOJUTh B  HECIOXKHBIX  CIydasx
Kiaccu(uKanuioo ¢GUryp mo pasiiuyHbIM
OCHOBAHHUSM;

- UCCIIEIOBATh UYEPTEXKH, BKITIOYAS
KOMOMHAaIUU ¢uryp, W3BJIEKATh,
UHTEPIPETUPOBATh M TNPEoOpa30OBbIBATH
uHpOpMAIMIO,  TIPEJACTABICHHYIO  Ha
yepTexax;

- pemath 3a7a9u reOMETPUIECKOTO
COJIep)KaHUsl, B TOM YHUCIIC B CHTYallUsX,
KOIJla ajirOpuUTM pELIeHUs He CleayeT
SIBHO u3 YCIIOBHHS, BBITTOJTHATh
HEOOXOAMMBIE ISl pELIeHHs 3ajauu
JOTIOJTHUTEIbHBIE MOCTPOCHUS,
UCCIIeI0BAaTh BO3MOXHOCTh MPUMEHEHUS
TeopeM U GOPMYII IJIsl peIIeHuUs 3a/1a4;

- YMETb (bopmMynHpoBaTh "
JIOKa3bIBaTh reOMETPUYECKHE
YTBEPKICHUS;

- BJIQJIETh MOHATHSMHU
CTEPEOMETPUU: pU3Ma,
napajuiefienune1, nupaMuaa, TeTpasap;
- UMETh MIPEICTaBICHUS 00

aKCHOMax CTEPEOMETPUU U CIIEJICTBUSIX
U3 HUX M yMETh NPHMEHATh WX TIpU
pelIeHuu 3a/1ay;

- YMETb CTPOUTh CEUCHHUS
MHOTOTPAaHHUKOB C  HCIOJIb30BaHUEM
pa3IMYHBIX METOJOB, B TOM YHUCIE U

- Hmemv  npedcmaenenue
00 akxcuomamu4ecKkom memooe;
- e1ademo nousimuem
2eomempuiecKue mecma mouex
6 mpocmpamcmee U - yMenbv
NpUMEeHAMb  Ux O peueHus
3a0ay;

- yMemyv NpuMeHsmv O
peweHuss  3a0a4  CBOUCMBA
NIOCKUX U OBYZDAHHBIX Y2ilo8,
MpexepaHHo2o yaida, meopembl
KOCUHYCO8 U  CUHYCO8  OJlsl

MpexeparHHozo yana,
- enaoems noHAmueM
nepneHoOUKyIapHoe ceueHnue

npusmMbl U YMemov NPUMEHAMb
€20 npu peweHuu 3a0ay;
- umMemsb npeocmaegieHue o

080UCMEEHHOCU npasulibHblX
MHO20CPAHHRUKOB,
- en1a0emno NOHAMUAMU

YeHmpanivbHoe U NapaiieibHoe
NPOEKMuUpoBaHue U NPUMEHsIMb
UX npu NOCMPOeHUU CcedeHull
MHO20CPAHHUKOB MEMoOoM
npoexKyuil;

- uMemsv npeocmasieHue o
paszeepmke  MHO20CPAHHUKA U
Kpamyaiiuiem nymu Ha
NOBEPXHOCU MHO202PAHHUKA,

- umMemsb npeocmagieHue o
KOHUYECKUX CeUeHUSAX,

- umemsb npeocmagieHue o
Kacarwuxcs cpepax u
KOMOUHaAyuyu men 6paweHus: u
yMemb  nNpuMeHAms  Ux  npu
peuteHuu 3a0ay,

- NPUMEHAMb NPU PeteHUU
3a0au ¢opmyny paccmosnus om
MOUKU 00 NAOCKOCIU,

- énaoemo PAaA3HbIMU




METO/a CIEHO0B;

— UMCTH Hpe,Z[CTaBJ'IeHI/Ie (0]
CerL[II/IBaIOH_[I/IXCSI HpSIMBIX B
HpOCTpaHCTBe nu yMeTL HaXOoIUuThb yI‘OJI nu
PaCCTOSAHUC Me>1<z[y HUMU;

— IMPpUMCHATDb TCOpCMH (0]
MapalsiICIbHOCTHU IIPAMBIX U HJ'IOCKOCTCI71
B [IPOCTPAHCTBE IIPU PELICHUH 3a1aY;

- YMETh NMPUMEHSTH MapajljIeIbHOE
MPOCKTUPOBAHUE  JUIA  H300paKCHHS
(uryp;

- YMETh NPUMEHSITh
NEPIEHANKYIIPHOCTH IpsAIMON "
INIOCKOCTH IIpH PCIICHUH 3a/1av;

— BJIaACTH IIOHATUAMU
OPTOrOHAJIBHOE IIPOCKTUPOBAHHUE,
HAaKJIOHHBIC MW HX IIPOCKIHH, YMCTB
MIPUMEHSITH TEOPEMY o Tpex
HepHeHI[I/IKYJ'IHan IIpH PCUICHUHU 3aJia4;
— BJIaACTh ITOHSATUAMHAU paCCTOﬂHI/Ie
Mexay ¢urypamMmu B IPOCTPAHCTBE,
OO TepIIeH UK YIS IBYX
CKpGHII/IBaIOHII/IXCﬂ Hp?[MI)IX nu YMCTI)
IIPUMCHATD UX IIPH PCIHICHHUU 3a/1a4;

— BJIIaACTh ITOHATHUEM YTOJ'I MC)KI[y
prIMOfI nu IINIOCKOCTBIO nu yMeTI)
MPUMEHATH €ro IIPY PELICHNUH 3a14a4;

— BJIaAACTHh ITOHATHUAMU }IByrpaHHLIﬁ
YFOJ'I, y1“0J'I MC)K}Iy IIJIOCKOCTSIMU,
HepHeH,Z[I/IKYJ'I}IpHBIe IIJIOCKOCTHU U YMeTL
MPUMEHATH UX IPU PELICHUH 3aa4;

- BJIaACTH IIOHATUIAMU npmMa,
Hapannenennnez[ n HpI/IMeHSITI) CBOfICTBa
napannenennnena HpI/I peIHeHI/II/I 3a1a4,;
— BJIaACTH IIOHATUCM
l'IpSIMOYl"OJIBHBIfI napannenennnezl u
MIPUMEHATH €ro IIPH PELICHNUH 3a4a4;

— BJIaACTh ITOHSATUSIMHAU HI/IpaMI/IIIa,
BHU/IbI HI/IpaMI/II[, SJICMCHTHI HpaBHHLHOﬁ
UpaMUAbl ¥ YMETh NPUMEHATH UX IIPU
pCH.ICHI/II/I 3a4a4,

— HUMCTH HpCI[CTaBJICHI/IC 0 TCOpCMC
Dlinepa, NpaBUIbHBIX MHOIOIPAHHUKAX;
— BJIACTH IIOHATHUCM Jromaau
HOBCpXHOCTCfI MHOT OFpaHHI/IKOB " y'MeTL
HpI/IMCH}ITB cro HpI/I pCI_I_IeHI/II/I 3aJa4d,

- BJIACTH TIOHATUIMUAU TCJ1a
BpalieHus (UWIMHAP, KOHYC, IIap U
cdepa), X CEUYCHHUS U YMETh IPUMEHSThH
HX IIPU PELICHUHN 3aaY;

- BIaACTh IIOHATUAMHU

cnocobamu  3a0anus  NPAMOU
VpasHeHusAMU u ymemb
NPUMEHSIMb NPU peulenuy 3a0a4;
- NpUMeHAmb NPU peueHul
3a0au U O0oKa3amenbcmee
meopem BeKmMOpPHbIlL Memoo U
Memoo KOOPOUHAM,

- umemsv  npedcmagieHue
06 akcuomax  obvema,
npumMeHams hopmynvl 00beMo8
NPSAMOY20IbHOZO
napannenienuneod, HpuMvl U
nupamuovl, mempa’aopa  npu
peuteHuu 3a0ay;

- npUMeHsmMb meopemvl 00
OmHOWeHUAX — 00beMo8  npu
peuteHuu 3a0ay;

- NPUMEHAMb  UHMe2PaJl
015l GbIYUCAEHUSL 00beMo8 U
nosepxHocmerl men 6paweHus,
BbIUUCTICHUS niowaou
chpepuueckozo nosica u obvema
Wapoeoco cnosi;

- umemsv npeocmaegieHue o
O0BUIICEHUSIX 8 NPOCMPAHCMEe:

napaiiejlibHom nepenoce,
cummempuu OMmMHOCUmMEINIbHO
njiocKkocmu, l/;eHmpaﬂbHOd
CUmMmempuu, noeopome
OMHOCUMENTbHO npﬂmoﬁ,

BUHMOBOL  CUMMEMPUL, YMemb
NPUMEHSIMb  UX NpU  peuleHuu
3a0au;

- umemsv npeocmaegieHue o
niowaou OPMOCOHATILHOLL
npoexyuu,

- umMemsv npeocmaegieHue o
MPEXSPAHHOM U MHO20ZPAHHOM
yene U NPUMEHAMb CE0UCmEd
NIOCKUX V2ll08 MHO202PAHHO20
Yyena npu pewienuy 3a0ad;

- umemsv npeodCmasieHus o
npeobpazosanuu noooous,
2omMomemuu u ymemb
NpUMeHsmb UX Npu  peuleHuu
3a0au;

- yMemb pewiams 3a0adu

Ha njiockocmu Mmemooamu
cmepeomempuu,
- ymeniob NPUMEHANTb

dopmynvt 0bvemos npu




KacaTellbHble TMpPSMbIE U IUIOCKOCTH M
YMETh MPUMEHSATh M3 TPU PEHICHUN
3a/1a4;

- UMETh IIpEeACTaBICHUSA 0
BIIMCAaHHBIX W OINHUCAHHBIX cdepax U
YMETh MPUMEHATh HX IPU PELICHUH
3a1ad4;

- BJIQJIETh  MOHATUSAMU  OOBEM,
00BEMBI MHOTI'OTPaHHUKOB, TeN
BpallleHUsT W TMPUMEHATb HX  MpHU
peluieHuu 3a1ay;

- UMETh IIpEACTaBICHUE 0
pa3BepTKe  LUIMHAPAa U KOHYCAa,
IJIOIIAAM TOBEPXHOCTH IWIMHApPA U

KOHYCa, YMCTb IPUMCHATL HX IIpU
PCUICHUHU 3a/1a4,
- HUMETH MpeaAcCTaBJICHUC (6}

wiomaan chepbl U yMeTb TNPHUMEHSTH
€ro Mpu peleHu! 3a/1a4;

- yMeTh  pemarb  3aJa4d  Ha
KOMOWHAIIM MHOTOTPAaHHUKOB M TEJ
BpAIlICHHUS;

- UMETh IIpeJICTaBICHNUE O 10100Un
B TIPOCTPAHCTBE U YMETh PeUIaTh 3a4a4u
Ha OTHOLIEHHE OOBEMOB M IUIOLIa/eH
MOBEPXHOCTEN MOAOOHBIX (HUTYP.

B nosceonesnotui sxcuznu u npu uzyuenuu
Opyeux npeomemos:

- COCTaBJIATh C HCIOJIb30BaHUEM
CBOWCTB reOMeTPHUECKUX dburyp
MaTeMaTHYeCKUe MOJCTH Ui pEeIIeHUs
3a/1a4 MPaKTUYECKOTO XapakTepa u 3ajad
U3 CMEXHBIX IUCIHIUINH, WCCIEI0BATh
MOJTyYEeHHbIE MOJIeNTU u
HWHTEPIPETUPOBATH PE3yIbTaT

peuleHuu 3a0ay

Bexmopuot u

- BJ'Ia}IGTI) IOHATUSAMU BECKTOPbI U

ﬂocmuofceHue pe3yibmamos

Koopounamul 8 WX KOOPJIMHATHI; pazoena ll,

npocmpancmee - yYMEThb BBIMOJIHATH OTEpalnyd HaI | — HAXo00umbo obvem
BEKTOPAMH, napannenenuneda u mempas’opa,
- HCIIONIb30BATh CKaIISIPHOE | 3A0AHHbBIX KOOPOUHAMAMU CE0UX
MIPOU3BEICHNE BEKTOPOB TPU PEIICHUU | BEPULUH,
3a7a4; - 3a0agamv  NpAMy0 8
— NPUMEHATH ypaBHEHUE | "pocmpancmee;
IJIOCKOCTH,  (opMyny paccTosiHus | — Haxooums  paccmosiuue
MEXy TOUKaMHM, YpaBHEHHE CEPLI IIPH | OM  MOYKU 00 HNAOCKOCMU 6
pElIeHNH 3a]1ay; cucmeme KOOPOUHAM;
- NPUMEHSITh BEKTOPbI M METOM | — HAxXo0ums  paccmosiHue
KOOpAMHAT B  IPOCTPAHCTBE  IIPH | MeNCOY CKPeWuU8arouUMUcs
pelIeHny 3a1a49 npAMbLMU, 3A0AHHBIMU 8

cucmeme KOOpOUHam
Hcmopusn - HmeTs mipencTaBieHue O BKIaze | Jocmuswcenue pe3yibmamos




Mamemamuku BBIJIAIONMXCS MaTEeMAaTUKOB B pa3BuTue | pazoena ll
HayKH;

- MOHUMATh POJIb MAaTEMAaTHKH B
pa3sutuu Poccun

Memoowt - Hcnonb30BaTh OCHOBHBIE METOJIBI | JJocmudicenue pe3yibmamos
Mamemamuku JI0Ka3aTeNbCTBa, IPOBOAUTH | pasodena ll;
JI0Ka3aTeIbCTBO u BBITIOJIHATD | NPUMEHAMb MameMamuiecKue
OIIPOBEPIKEHHUE; 3HAHUSL K UCCTEO08AHUIO
- NPUMEHSITh OCHOBHBIC METOIIBI | OKPYdHcalouje2o mupa
pelIeHNs MAaTEMAaTHYECKUX 3a/a4; (mooenuposanue Ppusuueckux
- HA  OCHOBE  MaTeMaTHYECKHX | Npoyeccos, 3a0a4u S9KOHOMUKU)
3aKOHOMEPHOCTEH B pupoe
XapaKTepU30BaTh Kpacorty u

COBEPUICHCTBO OKPYXKAIOIIET0 MHUPA U
IIPOU3BENCHUN UCKYCCTBA;

— [IPUMEHSATH IIPOCTEUIINE
IIPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIlMOHHBIE ~ CUCTEMBI  IIPH
pELIEHNH MaTEMATUYECKUX 3a/1a4;

- I10JIB30BATHCA HpI/IKHaI[HI)IMI/I
porpaMMaMu u mporpaMmmMamMu
CHUMBOJIBHBIX BI)I‘II/ICJICHI/Ifl JJIA
HCCIIEIOBAHUS MaTeMaTHYECKUX
00BEKTOB

2. Conep:xaHue y4eOHOT0 nmpeaMera
Asredpa U HaYaJIAa MATEMATHYECKOI0 AHAJIU3A
YucsoBbie 1 0yKBEeHHbIE BHIPAKECHUSA
JemumocTts nenbix yncen. Jlenenne ¢ octatkom.CpaBHeHus. Pemenne3anay ¢
LEJIOYMCIIEHHBIMU HEn3BeCTHBIMUA. KomiekcHble uncna. ['eomeTprueckas
MHTEPIIPETAlNs KOMIUIEKCHBIXUHCEN. J|eiCTBUTENbHAS U MHUMAs 4aCTh, MOAYJIb U
apryMeHT KOMIUIEKCHOrouucia. Airedpandeckas 1 TpUroHoMeTpuueckas popmbl
3aIlliCU KOMIUIEKCHBIX yucell. Apudmernyeckue AelcTBUS HaJl KOMIJIEKCHBIMU
YrclaMu B pa3HbIX(popmax 3anucu. KoMmiekcHO conpsiKeHHbIE YUCa.
Bo3Benenue B HaTypanbHyIO cTenieHb (popmyna Myaspa). OcHOBHasi TeopemMa
anreOpsl. MHOTOUJIEHBI OT OJTHOM MepeMEeHHOM. J[eTMMOCTh MHOTOUJICHOB.
JleneHre MHOTOWIEHOB ¢ OCTaTKOM. PaninoHabHbIE KOPHA MHOTOYJIEHOB C
ueabiMA Kodppuimentamu. Penenue menbix anredpandeckux ypaBHeHuid. Cxema
I'opuepa.Teopema besy. Unucno kopHer MHOTOWIEHa. MHOTOYJIEHBI OT ABYX
nepeMeHHbIX. POPMYJIBI COKPALIEHHOTO YMHOKEHHS I CTAPIINX CTEIEHEM.
bunom HeroToHa. MHOrOYJIEHBI OT HECKOJIBKUX MEPEMEHHBIX, CHMMETPUYECKHUE
MHorousieHbl. Kopenb crenenu N> 1 u ero cBorictBa. CTeneHs ¢ palioOHaIbHbIM
MokazarejieM U ee cBolcTBa. IIoHATHE O CTeNeHU ¢ JeHCTBUTEIbHBIM
nokasaresieM. CBOICTBa CTeNEHH C IEUCTBUTENbHBIM NokazareneM. Jlorapudm
yucia. OCHOBHOE Jlorapugpmuieckoe ToxkaecTo. Jlorapubmmnpounssenenus,
YaCTHOI'0, CTENIEHU; IIEPEX0T K HOBOMY OCHOBAHUIO. /[eCATUYHBIA U HATYPaJIbHbBIN
aorapudmsl, yucio e. [Ipeo6pa3oBanus BeIpa)KEHUH, BKIIOYAIOIINX




apu(meTnyecKue onepanmn,a Takke onepaluy BO3BEICHUS B CTEIIEHb U
norapudmupoBanus. KilloueBble koMneTeHIUMU YyebHo-no3HasamenvHas:
YMeHue 10Ka3bIBaTh PAlMOHAIBHBIE TOKIECTBA U YIIPOLIATh BEIPAKEHUS,
npUMEHsst pOPMYJIBI COKpAIIEHHOTO YMHOXKeHUs. OTpakeHne B MUChbMEHHON
dbopMe cBoUX pelieHui, popMupoBaHUE YMEHHS PacCy>KIaTh, BHICTYIATH C
pelieHreM npoobsieMbl. Y MEHUE BBINIOJIHATD AEHCTBUS HaJl MHOIOYWIEHAMH, C
aJreOpanvyecKuMH JIpoOsIMU U C UPPALIMOHATIbHBIMU BBIPAKEHUSMHU. Y MEHUE
BBINOJIHATH U 0OPMIISITh TECTOBBIE 3aJJaHUS, TOAO0P apryMEHTOB AJIs
00OCHOBaHUS HallIEHHON OMIMOKU. Y MEHHUE pelIaTh Lenble alreOpandyeckue,
JIPpOOHO-pallMOHAJIbHBIE U UPPAL[MOHATIbHBIE YPAaBHEHUS. Y MEHUE PA3BEPHYTO
00OCHOBBIBAaTh CYK/I€HUS. Y MEHHE BOCIIPUHUMATh YCTHYIO peUb, IPOBEICHUE
MH(OPMAIMOHHO-CMBICIIOBOIO aHAJIM3a TEKCTa U JIEKLIUH, IPUBEJICHUE U pa30op
puMepoB. BocniponsseneHne TeOpun MpOCIyIIaHHOW € 3aJaHHOM CTENEHBIO
CBEPHYTOCTH, YY4aCTHE B JUAJIOTE.

Hngpopmayuonno-kommynuxamuenas: Vlcnoap3oBaHue MyiIbTUME-
JTUHAHBIXPECYPCOB MKOMITBIOTEPHBIX TEXHOJIOTUI JJIs CO3aHus1 0a3 TaHHBIX.
CaMOCTOSTENBHOE COCTABIEHUE AJITOPUTMUYECKUX IPEATTUCAHUNA U HHCTPYKIUI
o TeMe. [locTpoenue u uccaegoBaHne MaTEMaTUYECKUX MOJIENIEH JJISl OITMCAHUS U
peLIeHus

3a]1a4 U3 CMEXHBIX IUCUUIUIMH. [Tonck Hy)XHON MH(pOpMaUH O 3aJaHHOU TEME B
UCTOYHHUKAX pa3audHoro tuna. CoctaBieHrne 00001maonmx HHOPMaMOHHbBIX
TabsuI (KOHCIIEKTOB). Pa3BuTne yMeHus NPOU3BOIUTH ApIYMEHTUPOBAaHHbBIE
paccykJeHus, mpoBoauTh 0006mmenue. Padbota ¢ nuteparypoit (yueOHOM U
crpaBo4HOH). BolnosHeHNe paboThI 1O MPEABIBICHHOMY aJITOPUTMY.

Tpuronomerpus

CuHyC, KOCUHYC, TAHI'€HC, KOTaHT'€HC ITPOU3BOJIBHOTO yriia. PannanHas mepa yria.
CuHHyC, KOCUHYC, TAHT'€HC U KOTaHT€HC yucia. OCHOBHBIE TPUTOHOMETPUYECKHE
ToxzaecTBa. @opmyssl npuBeeHuss. CHHYC, KOCUHYC HTAHT€HC CYMMBI U Pa3HOCTH
IBYX yriioB. CHHYC M KOCUHYC JBOMHOTO yria.DopMyIibl HOJOBUHHOTO yIia.
[TpeoOpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKLINN B IPOU3BE/ICHUE U
IPOM3BENIEHUS B CyMMY. BripaxkeHre TpUroHOMeTpHUUECKUX (PYHKIIHMI uepes
TAHT'€HC TIOJIOBUHHOTO aprymenTa. [Ipeobpa3oBaHusi TPUrOHOMETPUUYECKUX
BbIpaxeHUH. [Ipocrenmme TpUroHOMETpUYECKUE YPABHEHNS U HEPABEHCTBA.
ApKCHHYC, apKKOCHHYC, apKTaHT'€HC, apKKOTaHreHe. KiroueBble kKOMIeTeHunuu
Yuebno-nosnasamenvuas: Y MeHUE,MCHOb3Ys YUCIOBYIO OKPY>KHOCTb,HaXOIUTh
BCE€ YHCJIa, KOTOPBIM Ha YHCIOBOW OKPYKHOCTH COOTBETCTBYIOT
TOYKHU,IPUHAIICIKAIITUE TyTaM. Y MEHUE 3alUChIBaTh (OPMYITy OECKOHEUHOTO
yyciia Touek. Bocnpusitue ycTHOM pedu, yyacTue B quanore, GopMUpOBaHHE
YMEHUSICOCTABIATh U OPOPMIISTH TaOJIULIbI, TPUBEACHUE TPUMEPOB. Y MEHUE
ONPENEIATHTOUKY YNCIOBOM OKPYKHOCTH 110 KOOPAMHATAM U KOOPIUHATHI 110
TOYKE YHCIOBOMOKPYKHOCTH. Y MEHHE HAXOAUTH TOYKH, KOOPAUHATHI KOTOPBIX
yIIOBJIETBOPSIOT3aJaHHOMY HepaBeHCTBY. [IpoBenenre nHpopMamoHHO-
CMBICJIOBOTO aHAJIM3AaTEKCTa, BEIOOP IIaBHOTO M OCHOBHOTO, IPUBEICHUE



IpUMEPOB, pOpMHUPOBAHUE YMEHUS pabOTaTh C UEPTEKHBIMU HHCTPYMEHTAMU.
YMeHune, ucnoiib3ys YMCIOBYIO OKPYKHOCTb OIPEAEIIATh CUHYC, KOCUHYC
IIPOU3BOJIBHOIO yTJIa B PaJAMAHHOW U TpayCHON Mepe. Y MEHHUE peraTh
npocTeiiire ypaBHeHus: 1 HepaBeHcTBa. [ loHnManue Touky 3peHus cobeceHuKa,
no100p apryMEHTOB JIJIsl OTBETA HAMIOCTABICHHBIN BOTIPOC. Y MEHUE BBIYUCIIATD
3HAYEHUs CUHYCa, KOCUHYCA, TAHT'€HCA U KOTaHI'€HCa IPalyCHON U paJlaHHON
MEpBHI YIJIa, UCHIOJIb3YSATaOJUYHbIE 3HAUECHUSA. Y MEHUE IPUMEHSTH (POPMYIIbI
nepeBojia rpalyCHON MEpPHI BpaJUaHHYIO MEpy U HA000pOT. Y MeHue
apryMEHTHPOBAHO OTBEYATh HAa IOCTABJIEHHBIE BOIIPOCHI, yUaCTHE B JUAJIOTE.
Hughopmayuonno-xommynuxamuenas. VlconbzoBaHue MyJIbTUME-
TUIHBIXPECYPCOB UKOMIBIOTEPHBIX TEXHOJIOTUN JUIs CO3aHusl 0a3 JTaHHbBIX.
CaMOCTOSTENBHOE COCTABIEHUE aJITOPUTMUYECKUX IPEATTUCAHUNA U HHCTPYKIUI
no teme. [locTpoeHure u ucciaenoBaHne MaTeMaTHUYECKUX MOJENEH JIJ1sl OIUCAHUS U
pelIeH s 3a7a4 U3 CMEXHBIX JUCHMIUIMH. [Tonck HyXHOU nH(DOpMAaIUK 1O
3aJIaHHOM TeME B UCTOYHHUKAX pa3auyHoro tumna. CocrapieHrue 0000Ia0mmxX
MH(OPMAIMOHHBIX Ta0IUL (KOHCIIEKTOB). Pa3BuTHe yMeHUs MPOU3BOIUTH
apryMEHTUPOBAHHBIE PACCYKIEHUS, IPOBOAUTEL 00001eHre. PaboTa ¢
auTepaTypoi (yueOHoM u cripaBo4YHOM). BeimosiHeHue paboThl 1o
IPENABABICHHOMY AJITOPUTMY.

DOyHKIUU

Oynakuuu. O01acTh onpeeeHus 1 MHOKECTBO 3HaueHUH. ['padukdyHKInm.
[TocTpoenue rpadgukoB GyHKIIHHI, 3aJaHHBIX pa3TUYHBIMU criocoO0amu. CBoiCTBa
(GyHKUH: MOHOTOHHOCTD

YETHOCTh M HEUYETHOCTD, MEPUOINIHOCTh,0TPAHUYEHHOCTD. [IpomMexyTku
BO3pacTaHus 1 yObIBaHMsI, HAMOOJbIIIEe MHANMEHbBIIIEE 3HAYCHHUSI, TOUKH
’KCTpeMyMa (JIOKaJbHOTO MaKCUMyMa UMUHUMYMa). BBITyKI0CTh (PYHKIUY.
I'padprueckas unTepnperanus. [IpumepbipyHKIIMOHAIBHBIX 32aBUCUMOCTEN B
peanbHBIX Tporeccax u siiaeHusX. CinoxHas GyHKIUs (KOMIO3UIHS GYyHKIINN).
B3aumuo oopatasieynkimu. O6macts onpeaeaeHus: U 0071acTh 3HAYCHUN
oOpatHoit pyukimu.I'paduk odparHoi pynkuuu. Haxoxnenune GyHkimm,
oOpatHoil nanHoM. CtenenHast GyHKIUS C HATYPaJIbHBIM [TOKa3aTeaeM, e¢
cBoiicTBa urpaduk. BeprukanbHble U TOPU30HTAIBHBIE ACUMIITOTHI I'Pa(UKOB.
['paduku npobHO-TMHENHHBIX QyHKIHA. TpuroHoMeTprdeckue PyHKIUU, UX
CBOICTBA U TpadUKu, MEPUOJUIHOCTh, OCHOBHOM miepro . OOpaTHbIe
TpUTOHOMETpHUUYECKre QYHKIIUH, UX CBOWCTBA U Tpaduku. [lokazaTenpHas
byHKuus (3KCIIOHEHTA), e cBoiicTBa U rpaduk. Jlorapudpmuueckas pyHkuus, e
cBoiicTBa u rpaduk. [IpeobpazoBanue rpadukoB: NapaaielbHbIA IEPEHOC,
CUMMETPHSI OTHOCUTEIFHO OCEH KOOPIMHAT M CHMMETPHsI OTHOCUTEIHHO Havasa
KOOpAMHAT, CAMMETPHUS OTHOCUTENBHO MIPSIMON Y = X, PaCTSIKEHUE U CIKAaTUE
BJI0JIb Ocel koopAuHaT. KilroueBble KOMIeTEHUMH YueOHO-nO3HABAMENbHAA.!
YMmenue coBepiaTh mpeodpazoBanue rpagukapyHKINN Y=SINX , 3HAS €€ CBOICTBA;



YMeHue peniath ypaBHEHUS, UCTIONb3Ys rpaduk. Y MEHUE pa3BepHYTO
00OCHOBBIBATh CYKJICHHUSA. Y MEHHE PacCyk1aTh,0000111aTh, apryMEHTHPOBAThH
peleHre 1 OMMOKH, yJdacTHe B TUajore. Y MEHUEBBITSHYTh B C)KaTh rpaduk y=f
(X)Bmoss oc OY,B 3aBHCHMOCTH OT 3HAYCHUSM. Y MEHUE MPUBECTH
PUMEPBLII0I00paTh ApTYMEHTHL,CHOPMYITHPOBATH BBIBOJBI. YUacTUE B IUAJIOTE,
MOHUMAaHUE TOYKH 3PEHUs cOOeCeTHUKA, TO00PAPTYMEHTOB JJIsl OTBETA Ha
MOCTaBJICHHBINA BOIIPOC, yMEHUE 0000111aTh, TPUBOJAUTH PUMEPHL. Y MEHUE
npeoOpa3zoBanus rpagukoB GyHKIM Y = tgX, y=CtgX,3HasiuX CBOMCTBA; YMEHHE
pemath rpaduyecku ypaBHeHus. BocripousBenenue nzyueHHo nadopmanuu ¢
3aJlaHHOM CTETNIEHBIO CBEPHYTOCTH, OAOOP ApIryMEHTOB, YMEHUE IPABUIHHO
ogopMsTh padoTy. OTpakeHue B TUCbMEHHON(OpPME CBOUX PEILICHUH,
dbopMupOBaHUE YMEHHUS PACCYK/1aTh. ¥ MEHUE ONUCATH JII0O0U KoJieOaTebHbIN
npolecc rpauuecky U IpOYUTaTh €ro CBOMCTBA MO rpaduKy. Y MeHue
00OCHOBBIBAaTh CYXKIEHUS, 1aTh ONPENEIECHUs, IPUBOIUTH IPUMEPBHI.
ApryMeHTHpPOBaHO OTBEYATh HA BONPOCHL. BiasieTh HaBbIKaMu caMOaHaIM3a U
CaMOKOHTpOJs. MHhopmayuonno-kommynuxamusnas.: VICnoab30BaHNE MyIbTUME-
JTUHHBIXPECYPCOB NKOMITBIOTEPHBIX TEXHOJIOTUH JJIs CO3JaHus1 0a3 JaHHBIX.
CaMOCTOSTENBHOE COCTABIEHUE AJTOPUTMUYECKUX IPEATTUCAHUNA U HHCTPYKIUI
1o reme. [locTpoeHne u ucciaenoBaHne MaTEMaTUIECKUX MOJENIEH JIJIsl OTIMCAHUS U
pelieHus 3a1a4 U3 CMEXHBIX JUCHUIUIUH. [Touck Hy>kHOW MH(pOpMaIIUU 10
3aJlaHHOM TeMe B UCTOYHHMKAX paznuyHoro tumna. CocraBieHrne 0000Iaronmx
nH(OPMAITMOHHBIX TaOIUI[ (KOHCTIEKTOB). Pa3BuTHe yMeHUs MPOU3BOIUTh
apryMEHTUPOBAHHbBIC PACCYXKICHUS, TPOBOAUTH 0000IeHre. PaboTa ¢
auTeparypoii (yueOHOM U cripaBo4HOM). BeinmonHnenue padboTsl mo
PEABIBICHHOMY JITCOPUTMY.

Havana MmaTteMaTH4ecKOro aHajau3a

[TonsTue o npezene nocnenoBareabHOCTH. CylECTBOBaHUE MIPEEIAa MOHOTOHHOM
OTPaHUYEHHOU IOCIEA0BATEIBHOCTU. [IJIMHA OKPYKHOCTH U IUIOLIAAb Kpyra KaKk
npejenbl nocaenoBaTesibHoCTe. beckoneuHo yObIBatolasi reoMeTpuieckas
nporpeccus u ee cymma. TeopeMsl 0 ipefenax nociueaoparenbHocrei. [lepexon k
npenaesnaM B HepaBeHcTBaxX. [ToHsTie o HenpepblBHOCTH (GyHKIMHU. OCHOBHBIE
TEOpeMbl 0 HenpepbIBHBIX (GyHKUUIX. [ToHsITHE O Tpenene GyHKUINUU B TOUKE.
[ToBenenue GpyHKIMNU Ha OECKOHEYHOCTU. ACUMTOTHI. [ToHsATHE O TPON3BOHOM
byHKIMA, GU3NIECKUN U TEOMETPUIECKUIN CMBICI TPOU3BOTHON. Y paBHEHUE
KacaTenbHOM K rpaduky ¢pyHkuu [Ipon3BoaHbIE CyMMBI, Pa3HOCTH,
MPOU3BEJEHUS U YaCTHOTO. [IpOM3BOAHBIEOCHOBHBIX ANIEMEHTAPHBIX (PYHKITUI.
[TpousBoaHbIE CI0KHOM U 00paTHON (hyHKIMI. BTOpas nponsBoaHast.
[IpuMeHeHue MPOU3BOIHON K UCCIICIOBAHUIOPYHKIIMN U MOCTPOSHUIO TPpaUKOB.
Hcnonp30BaHue NMPOU3BOAHBIX IIPU PELICHUN YPABHEHNUN U HEPABEHCTB, IIPU
pEeIIeHUHU TEeKCTOBBIX,(PU3NUYECKUX U T€OMETPUUECKUX 3a]1a4, HAX0XKACHUN
HauOOIBIINX U HAUMEHBIINX 3HAUeHU. [110111ap KpUBOTMHEIHON Tpanenuy.



ITonsitue 00 onpeneneHHoM nnTerpaie. [leppoodpasnas. I[leppoodpazHble
aneMeHTapHbIX GyHkuuid. [IpaBuna Beraucienus nepBoodpasneix. @opmyna
Herotona-Jleitoauia [Ipumepsl HCOTB30BaHMS TIPOU3BOTHOM TSI HAXOKICHUS
HaWJIy4ylIeTo PEeIICHUs B PUKIIAIHBIX 3a1adax. HaxoxaeHne ckopocTH s
npolecca, 3a1anHoro gpopmysoi niu rpadpuxom. ITpumepsl npumeHenns
UHTErpasia B (pu3MKe U reoMeTpun. Bropas npousBoHas U y& GU3NUECKUN CMBICI.
KiroueBble koMneTeHIIUN YueOHo-no3nasamenvhas. Y MeHue HaxoauTh Ipee
YU CIIOBOMITOCIEN0BATENBHOCTH, UCITONB3YSI CBOMCTBA CXOMSAIINXCS
IIOCJIEA0BATEIBHOCTEN. Y MEHUE COCTABIIATH TEKCT HAYYHOT'O CTUIIS. Y MEHHE
BBIUUCIISTH MPEACIBINOCIEIOBATEIbHOCTEH U HAXOAUTh CyMMY OECKOHEUHOM
reOMETPUYECKOM Mporpeccuu. Y MEHHE Pa3BEPHYTO 0OOCHOBBIBATDH CYKICHHUS.
YMEHUEUCII0Ib30BaTh AJITOPUTM HAXO0XKACHUS IPOU3BOJIHON IPOCTEUIIINX
¢GyHKIMI. Y MEHHE PUBECTU IPUMEPBL, TOJ00paTh ApryMEeHThI, CHOPMYINPOBATH
BBIBO/IbI. Y MEHHE HUCII0JIb30BaTh AJITOPUTM HAXOXKIAEHUS IIPOU3BOAHON
IPOCTEUIUXPYHKIUNA. Y MeHNE OOBSICHUTD U3yYEHHBIE TOJIOKEHHS Ha
CaMOCTOATENLHO MOJ0OPaHHBIX KOHKPETHBIX PUMEpax. ¥ MEHHUE BHIBOIUTh
(bOopMyJIbl HaAXO0XKIEHUS MPOU3BOIHOM; BBIYUCIATH CKOPOCTh U3MEHEHUS (DYHKIIMH
B TOYKE.

Hughopmayuonno-xommynuxamusnas. VIconp3oBaHue MyJIbTHME-
TUIHBIXPECYPCOB MKOMIIBIOTEPHBIX TEXHOJIOTHIA TSl CO371aHus 0a3 TaHHBIX.
CaMOCTOSTENBHOE COCTABIEHUE ATOPUTMUYECKUX IPEATTUCAHUNA U HHCTPYKLUI
no Teme. [locTpoenue u ncciaenoBaHNEe MATEMaTHIECKUX MOJIETICH JIJIs1 OTTMCAHUS U
peleHus 3aa9 U3 CMEXHBIX TUCHUTUTMH. [lonck Hy XHON MHpOpMAIUH 110
3aJJaHHOW TeMe B MCTOYHMKAX pa3nuyHoro tumna. CocraBiieHue 0000IIaromnx
nH(OPMAITMOHHBIX TaOIuUI[ (KOHCTIEKTOB). Pa3BuTHe yMeHUs MPOU3BOIUTH
apryMEHTUPOBAHHBIC PACCYXKICHUS, TPOBOAUTHL 00001eHre. PaboTa ¢
auTeparypoii (yueOHOM U cripaBo4HOM). BeinmonHnenue padboTsl mo
MPEABIBICHHOMY QJITOPUTMY

YpaBHeHUs U HEPABEHCTBA

Pelenue paioHanbHbIX, TOKa3aTeNbHbBIX, JOrapu(pMUUECKUX YpaBHEHUIU
HEpaBeHCTB. Pemenne nppauroHaibHbIX YpaBHEHH HHEpaBeHCTB. OCHOBHbBIE
IIPUEMBI PEIIeHHs CUCTEM YpaBHEHUI: MOJCTaHOBKA,are0panyecKkoe CI0KEHNUE,
BBEJICHUE HOBBIX IIEPEMEHHBIX. PABHOCWIIBHOCTbYPAaBHEHUI, HEPABEHCTB, CUCTEM.
Pemenune cucrem ypaBHEHUH ¢ ABYMSIHEU3BECTHBIMU IIPOCTEUIIINX TUIIOB.
Pemienune cucrem HEPABEHCTB € OJTHOM NTEPEMEHHOM. Jl0Ka3aTenbCcTBa HEPABEHCTB.
HepaBeHcTBO 0 cpeiHeM apr(PMETUYECKOM U CPETHEM FEOMETPUUYECKOM JABYX
yucen. Mcnonb3oBaHue cBOMUCTB U rpadukoB GyHKIMMA MPU PELICHUN YpaBHEHUIU
HepaBeHCTB. MeTon nnTepBasioB. M3o0paxkeHnue Ha KOOpAUHATHON
IIJIOCKOCTUMHOKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C IBYMS IIEPEMEHHBIMU
Y CHUCTEM. YpaBHEHUs U HEPABEHCTBA C napamerpamu. [Ipumenenune



MaTEMaTUYECKUX METOJOB JUIsl pELICHUs COIePKaTeIbHbIX3adau U3 Pa3IMUHbIX
oOnactell HAyKH U MpakTUKU. IHTepnpeTalus pe3yabTara, yueT peaabHbIX
orpannueHuii. KiiroueBble KoMneTeHUMu Yuebno-noznasamenvras: Y MEHUE
KJIaCCU(PUIIMPOBATH YPaBHEHHUS HHEPABEHCTBA 110 TUIIaM. Y MEHUE pacro3HaBaTh
pa3nuYHbIe METOAbI PEIICHUSYPABHEHHUI U HEPABEHCTB. Y MEHHUE IPUBOAUTH
IpUMEpBL, T0100paTh apryMeHThI, CHOPMYJIUPOBATH BBIBOJIbI. Y MEHUE OOBSICHUTD
U3YyYEHHBIE MOJI0KEHHSI Ha CAMOCTOSITENIBHO MOJ00PaHHBIX KOHKPETHBIX
npumepax. Angopmayuonno-kommynukamuenas: VIcronp30BaHuE MyJIbTUME-
JTUIHBIX PECYPCOB UKOMITBIOTEPHBIX TEXHOJOTUH ISl CO3/1aHus 0a3 TaHHBIX.
CaMOCTOsATEIbHOE COCTABICHUE AITOPUTMUYECKUX MPEANUCAHNN U MHCTPYKIIUMA
no teMe. [locTpoenue u ncciae10BaHUE MATEMAaTUIECKUX MOJIEIIEH ISl ONTMCAHUS U
pEelIeHus 3a7a4 U3 CMEXHBIX JUCHUIUIMH. [Touck Hy)XkHOW MHpOpMaLuu 1o
3aJlaHHOM TeME B UCTOYHHUKAX pa3nuyHoro tumna. CocrapieHne 0000Ia0mmX
UH(OPMAIMOHHBIX Ta0IUIL (KOHCIIEKTOB). Pa3BuTHe yMeHUs MPOU3BOIUTH
apryMEHTUPOBAHHBIE PACCYXKIEHUS, IPOBOAUTH 00001IeHne. PaboTa ¢
auTepaTypoi (yueOHoM u cripaBo4YHOM). BeimosiHeHue paboThl 1o
IPEABIABICHHOMY JITCOPUTMY.

JIeMeHThl KOMOMHATOPHUKH, CTATUCTHKH M TEOPUHU BEPOSATHOCTH

Tabnuunoe u rpadudeckoe npeacTaBieHue JaHHBIX. YUCIOBbIE XapaKTEPUCTUKU
psAnoB qaHHbIX. [loouepeaHbIi 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB
M3KOHEYHOTO MHOKeCTBa. POpMYyIIbl UMCia IEPECTAHOBOK, COUETAHUM,
pa3Menienuid. Pemenue komOnHaTopHbIX 3a1a4. opmyna 6mHoma HeroToHa.
CaoiicTBa OMHOMUHATBHBIX KOd(huimenToB. Tpeyronpauk [Tackans.
DnemMeHTapHbIC U CIOXKHBIE COOBITHS. PaccMoTpenue ciydaeB UBEpOSITHOCTD
CYMMBbI HECOBMECTHBIX COOBITHI, BEPOSITHOCTH MTPOTUBOIOJI0KHOTOCOOBITHS.
[ToHsaTHE O HE3aBUCUMOCTH COOBITUI. BEpOSITHOCT U CTaTUCTUUYECKAsE YACTOTa
HacTyrieHus coObITus. KilloueBble KoMNeTeHIIUN

YyebHno-noznasamenvuas: YMeHue n0Ka3aTh IPaBUIO YMHOXKEHUS. Y MEHHE
peraTh KOMOMHATOPHBIC 3a/1a4d. Y MEHUE OOBSICHUTHh U3y4EHHBICTIONOKCHHS Ha
CaMOCTOSTEIILHO MOI00paHHBIX KOHKPETHBIX MMpUMepax. Y MEHHepenaTh 3aJ1a4H C
BBEIOOPOM OOJIBIIIOTO YKCIIA 3JIEMEHTOB JTAHHOTO MHOXeCTBAa.BiiajieHue HaBbIKaMu
KOHTPOJISL U OIICHKH CBOCH JCSITCIIBHOCTH, YMEHHEMIIPEIBHICTh BO3MOKHBIC
MOCIICICTBUS CBOMX JCUCTBUM. Y MEHUE ITOCTPOUTH UUCCIIEI0BATH MOJIEIIN
Pa3TUYHBIX CUTYaAIIUN, CBSI3aHHBIX C TOHATHEM CitydaitHocTH. MHughopmayuonHo-
KoMMyHuxamuenas.: VICTIoab30BaHNe MyJTbTUME-THIHBIX PECYPCOB
WKOMITBIOTEPHBIX TEXHOJIOTHH JJ1s1 co3anus 6a3 qaHHbIX. CaMOCTOSITEIbHOE
COCTABJICHHE aJITOPUTMUYECKUX MPEIMUCAHUNA U UHCTPYKITUH IO TeMe.
[TocTpoenue u uccienoBaHne MaTeMaTUYECKUX MOJIEIICH sl OMTUCAHUS U
peleHus 3a/1a4 U3 CMEXHBIX JUCITUIUTHH. [Tonck HyXHOM HHpOpMAITUHN 110
3aJlaHHOM TeMe B UCTOYHHMKAX paznuyHoro tumna. CocrapieHue 0000Iaonmx
nH(pOpMAIIMOHHBIX Ta0IUIl (KOHCTIEKTOB). Pa3BuTre yMeHUs: MPOU3BOIUTH
apryMEHTUPOBAHHbBIE PACCYXKACHUS, MPOBOAUTH 00001eHne. PaboTa ¢



auTepaTypoi (yaeOHOM U cripaBoYHOM). BelnogHeHne paboThI 1Mo
MIPEABSIBICHHOMY QJITOPUTMY.

FeOMeTpHH Ha IJIOCKOCTH

CBOMCTBO OMCCEKTPHCHI YIJia TPEyTroibHHKA. Perienue TpeyroibHUKOB.
Boruncienue OuccekTpuc, MeuaH, BbICOT, paIiyCOB BIUCAHHOW M OMUCAHHON
OKpyx)HOCTe. DOPMYJIBI IJIOIIAN TpeyrojbHUKa: hopMyna ['epoHa, BeIpakeHHe
IJIONIAY TPEYTOJIbHUKA YEPE3 PAINYyC BIUCAHHOM U ONMCAHHOW OKPY’KHOCTEH.
BrIuncieHne yrioB ¢ BEpIIMHON BHYTPH U BHE KPYra, yria MEXIy XOpAOU U
KacarelbHOU. TeopeMa 0 mpou3BEACHUHN OTPE3KOB XOpA. TeopeMa o kacaTenbHOU
U ceKyuen. Teopema 0 Ccymme KBapaTOB CTOPOH U MaroHanen
napasuiesiorpamMmma. BriucaHHbIe M OTMCAHHBbIE MHOTOYTOJIbHUKH. CBOWCTBA U
IIPU3HAKY BIIMCAHHBIX U OIIMCAHHBIX YETHIPEXYTOJILHUKOB. [ 'eoMeTprueckue Mmecra
touek. Teopema Menenas. Teopema Uesnl. KitloueBble KOMNeTeHIUM VyeOHO-
no3HasamenbHas: MPUBOIUTH IPUMEPHI, (HOPMYITUPOBATH BHIBO/IbI, B YCTHOM U
MUCBMEHHON (hOpME OTpakaTh pe3yiabTaThl CBOCH JACSATEIHHOCTH.
HUngopmayuonno-kommynuxamuenas: yMmeTb 001aThCA, y4aCTBOBATh B IUAJIOTE,
COCTABJIATH IJIAH-KOHCIEKT YPOKa, IPUBOAUTH IIPUMEPHI, APTYMEHTUPOBATb.
Pegrexcuenas.: camocTosTEILHO OPraHU30BbIBATh YUEOHYIO 1€ATEIbHOCTD;
OLICHMBATh CBOM YYEOHbIE BOBMOXKHOCTH.

IIpsiMbIe NII0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHUS CTEPEOMETPUH (TOUKa, MpsiMasi, IIIOCKOCTb,
npocTtpancTBo).IIoHsATHE 00 aKCHOMAaTHYECKOM CIIOCOOE MOCTPOSHHSI TEOMETPHH.
[Iepecekaromuecs, napauiesIbHbIE U CKPEIIMBAIOIIUECS MTPSAMBIE. Y TOJI MEXKIY
pSIMBIMH B IPOCTpaHCTBE. llepnenaukynsapHOCTs npsmeix. [lapannensHOCTs 1
MEPIEHINKYJIAPHOCTD MPSIMON U TNIOCKOCTH, MPU3HAKU U CBOKCTBA. Teopema o
Tpex nepneHauKyisapax. llepnenaukynsap u HaKJIOHHAS K ITIOCKOCTH. YTOJI MEXKITY
MPSIMOU U THTIOCKOCTBIO. [lapajuienbHOCTh TIOCKOCTEN, IEPIICHAUKYIJISIPHOCTD
IIJIOCKOCTEH, TPU3HAKKA U CBOMCTBA. /IByIrpaHHBIN YIroJl, TUHEWHBIA YOl
JBYI'PaHHOTO yria. PaccTossHue OT TOYKM 10 IIIIOCKOCTU. PaccTossHue oT nmpsamoi
J10 TUIOCKOCTH. PaccrosiHne Mexay napajuiesIbHbIMU IIIOCKOCTAMHU. PaccTosiHue
ME¥XKy CKPELIIMBAOIIMUMHUCS TPSIMBIMHU.

KiroueBble koMneTeHUMu Yueb6Ho-no3nasamenvhas: NTPUBOIUTH IPUMEPBI,
(GbopMyIMpOBaTh BHIBOJIbI, B YCTHOM M MUCbMEHHOU (OopMe OTpaxaTh pe3yJIbTaThbl
CBOEU NEATENBHOCTH. MHGOpMayuoHHO-KOMMYHUKAMUGHAS: YMETh 00ILATHCH,
y4acTBOBaTh B AMAJIOTE, COCTABJIATH IUIAH-KOHCTIEKT YPOKa, TPUBOIAUTH IPUMEPHI,
apryMeHTUPOBaTh. Pegiekcusnasn: caMOCTOATEIbHO OPraHU30BBIBATh YUEOHYIO
JIESITENIbHOCTD; OLIEHUBATh CBOU y4€OHbIE BO3MOKHOCTH.

Muororpanankm Bepumnel, peOpa, rpaHu MHOTOrpaHHuKa. PazBeprka.
MHororpanHssle yribl. Beinykisle MHOrorpanHuku. Teopema Oinepa. [Ipusma, e



OCHOBaHUs1, 00KOBBIE pedpa, BbICOTA, OOKOBasi NOBEPXHOCTh. IIpsiMas n HakIOHHas
npusma. [IpaBunbnas npusMma. [lapamnenenunen. Ky6. [IpoctpancTBennas
teopema [Iudaropa. [lupamuna, e€ ocHoBaHHEe, OOKOBBIE peOpa, BEICOTA, OOKOBAs
IIOBEPXHOCTh. TpeyronbHas nupamuaa. [IpaBunpHas nupamuga. Y ceyeHHas
nupamuaa. CuUMMETpUH B KyOe, B apajuieJenuneae, B Ipu3Me U MUpaMu/Ie.
[TonsiTe O CUMMETPHUM B IPOCTPAHCTBE (LIEHTpajIbHasl, OCEBas, 3€pKaJIbHas).
Ceuenust MHOTOrpaHHuKOB. IlocTpoenue ceuennid. IIpencraBnenre o NpaBUIbHBIX
MHOTOTpaHHMKaxX (TeTpa’ap, KyO, OKTa3ap, AoJAeKasAp U ukocadp). Kinrouesblie
KOMIIETeHIIUH YuebHo-nosnasamenvhas: TPUBOJUTH IPUMEPHI, (POPMYIUPOBATH
BBIBO/JIbI, B YCTHOM M MUCbMEHHOU (pOopMe OTpaxaTh pe3ybTaThl CBOCH
NeSTeNbHOCTH. MHpOopMayuoHHO-KOMMYHUKAMUBHAS: YMETh 00IIaThCs,
y4acTBOBaTh B AMAJIOTE, COCTABIATh IUIAH-KOHCHIEKT YPOKa, IPUBOIAUTH IPUMEPBHI,
apryMeHTUpOBaTh. Peghrexcusnas: caMOCTOSITEIbHO OPraHU30BbIBATh YU€OHYIO
NeSATEIbHOCTD; OLIEHUBATh CBOM YUEOHbIE BOBMOXHOCTH.

TeJsia 1 MOBEPXHOCTH BpalleHUsA

[Munuuap v KoHyc. YceueHHbl Konyc. OCHOBaHMe, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3ytomas, pazsepTka. OceBble CEUEHUS] U CEUECHHUS
napajuienbHble ocHoBaHuto. Lllap u cdepa, ux cedenus. Diuic, runepooia,
napaboJa Kak ceueHus: Konyca. KacarenbHas miockocts k chepe. KomOunanmu
cdepsl ¢ MHOrorpaHHukaMu. KiiroueBble koMneTeHun YueoHo-
no3HaeamenbHas: IPUBOAUTH TPUMEPHIL, (POPMYJIUPOBATh BHIBO/IBI, B YCTHOU U
NUCHbMEHHOMU (hOopMe OTpakaTh Pe3yIbTaThl CBOEH NEATEIBHOCTH.
Hughopmayuonno-xommynuxamueHasn: yMeTb o0IIaThCs, y4aCTBOBATh B IMAJIOre,
COCTABJISTH IIJIAH-KOHCIIEKT YpOKa, IPUBOANTH IPUMEPHI, aPIYMEHTHPOBATh.
Peghnexcugnas: caMocTosTEIbHO OPraHU30BbIBATh YUEOHYIO ACSTEIBbHOCTD;
OLIEHUBATh CBOM Y4€OHBIE BO3MOXKHOCTH.

O0beMbl TeJ1 ¥ IJIOIIAAN UX OBEPXHOCTEM

ITonsatue 06 o6beme Tenma. OTHOIIEHHE 00BeMOB MOJOOHEIX Tell. O0beM
MPSIMOYTOJILHOTO Mapasiienenuiena. O0beM MpsSsMoi IpU3MbI U ITAIWHIPA.
OOBeMbI HAKJIOHHOM TTPU3MBI, MTUPAMUIBI U KOHYca. DOopMYyIIBI IO
MOBEPXHOCTEHN UIMHApa U KoHyca. O0beM 1mapa u miomaas chepol. O0beM
IIIapOBOT0 CErMEHTA, IMIAPOBOTO CJIOS U IIAPOBOTO CEKTOPA

KiaroueBble KOMIIETeHIIUN YyeOHO-N03HA8AMeNbHASA. TIPUBOIUTH TIPUMEDHI,
(GbOpMyIMPOBATh BBIBOJIbI, B YCTHOUM M MUCBbMEHHOM (popMe OTpaXkaTh Pe3yJIbTAaThI
CBOCH NESATENbHOCTH. MHpOpMaAyUOHHO-KOMMYHUKAMUBHAS. YMETh 00IIaThCS,
y4acTBOBaTh B JIHAJIOTE, COCTABJIATH TUIAH-KOHCTICKT YPOKa, TPHUBOIUTH IPUMEPHI,
apryMEHTUPOBATh. Peghiexcusnas: caMOCTOSITEIbHO OPTaHN30BBIBATh YUEOHYIO
JeSATEeTLHOCTD; OLICHUBATh CBOM YUCOHBIC BOBMOKHOCTH.

KoopauHaThl M BeKTOPbI B NPOCTPAHCTBE

JlexapToBBI KOOPAMHATHI B IPOCTpaHCTBE. DPOpMyIIa paCCTOSIHUS MEXIY ABYMS
TOYKaMU. YpaBHeHUS chepsl U mIockocTh. PopMyra paccTOSHUS OT TOYKU J10
miockoctu. Bexktopel. Moayinb BekTopa. CrokeHrne BEeKTOPOB U YMHOKEHUE



BEKTOpa Ha 4YMCII0. YT0oJI MexXay BekTopamu. KoopanHatel Bekropa. CkansipHOe
npousBeneHue BeKTopoB. KoiummHeapHbie BEKTOpBI. Pa3nokenne BEKTopa 1o 1ByM
HEKOJJIMHEApHBIM BekTopaM. KoMiutanapHsie BEKTOpBI. Paznokenue BekTopa no
TpeM HEKOMIUIaHApHBIM BekTopaMm. KilloueBble koMneTeHIUu YuebHo-
no3HaeamenbHas: IPUBOAUTH IPUMEPHI, (HOPMYIUPOBATH BHIBOJIBI, B YCTHOU U
NUCBbMEHHOU (hopMe OTpakaTh Pe3yJIbTaThl CBOECH JEATEIbHOCTH.
Hnghopmayuonno-xommynuxamusnas: yMeTb o0IIAThCs, y4aCTBOBATh B IUAJIOTE,
COCTABJIATH IIJIAH-KOHCIIEKT YPOKa, IPUBOAUTH IPUMEPHI, apIYMEHTHPOBATh.
Peghnexcuenas: caMoCTOSTENIBHO OPraHU30BbIBAaTh YUEOHYIO AESTEIBHOCTD;
OLIEHUBATh CBOM Y4€OHBIE BO3MOKHOCTH.

IHoBTOpeHue

[ToBTOpenue kypca marematuku 10-11 kmaccos.
3.TemaTu4eckoe MIAHUPOBAHUE

B ocHOBe BbIOOpa METOAOB U MPUEMOB, POPM pabOTHI JIEKUT OPUEHTALIUS HA
LeJNeBble NPUOPUTETHI, 0003HaueHHble B PaOouell mnporpamMme BOCHUTAHMS

IIxonbI:

-YyCTaHOBJICHUE JIOBEPUTENIbHBIX OTHOLIEHUN MEXAy MeAarorndyeckum
pabOTHUKOM M €r0 00y4YaroIMMUCS, CHOCOOCTBYIOUIUX MO3UTUBHOMY BOCIPHUSATHIO
oOyJarommMucs  TpeOboBaHWI W MPOCKO  TeAarormueckoro  pabOTHUKA,
OPUBJICYCHUIO WX BHUMaHUS K 0O0cCyXJaeMoil Ha ypoke HUHpopMaluH,

AKTHUBHU3allUH UX MM03HABATCILHOU ACATCIBHOCTH,

-no0y’KJIeHHe O00y4arIuXxcs COOMI0AaTh Ha YPOKE OOIIECNPUHSTHIE HOPMBI
MOBEJICHMUSI, PaBUIa OOIICHUS CO CTapIIUMHU (TIEarornueCKuMu pabOTHUKAMM) U
CBEpPCTHUKaMHU  (0OydYaloIMMUCS), TNPUHIUINB y4eOHOW  JUCHUIUIMHBL U

CaMOOPTaHU3aIUH;

-TIpUBJICUEHNE BHUMAHUS 00y4aloUXcs K ICHHOCTHOMY aCIEeKTy U3y4aeMbIX
Ha ypoKax SIBJICHUH, OpraHu3alus uX paboThl C MOJIy4aeMOM Ha ypOKe COIUATbHO
3HaUMMOM MH(pOpMalell — WHUIUMUPOBAHUE €€ OOCYX ICHHS, BBICKA3bIBAHUS
OOy4alolMMHUCSI CBOETO MHEHHUS 10 €€ MOBOAY, BBIPAOOTKM CBOErO0 K HEH

OTHOIIICHUA,

- UCIIOJIb30BAHUE BOCIIMTATEIBHBIX BO3MOXXHOCTEH COACPIKaHUA y‘le6HOFO



npeaMeTra 4Yepe3 ACMOHCTpPALUIO O6Y‘13IOHIHMC}I IIpUMEPOB OTBETCTBCHHOTIO,
IpaxKIaHCKOro IIOBCACHU:A, ITPOABICHUSA YeJIOBEKOIIOONS U ,ZIO6pOC€pI[€LIHOCTI/I,

yepe3 moa00p COOTBETCTBYIOIIMX TEKCTOB I UTEHUS, 3ajad JUIA PEIICHHUS,

pOOJIEMHBIX CUTYaIi A1l 0OCY>KJICHHS B KJ1acce.

Anreﬁpa H HAaYaJa MATEMAaTHYECCKOI0 aHaJ/Inu3a

Neni/m | HammenoBanue paszaena | Koa- | Meroabl u npuemsbl, GopMbl
BO padéoTbI
4acoB
1 IToBTOpEHNE MaTepuajia 3 ®dpoHTagbHas, MHTEPAKTHBHAS
OCHOBHOI IKOJIbI dbopMBbI pabOThI C OOYyHAIOIIIUMUCS,
OOGcyxeHue, BbICKa3bIBAaHUE
MHEHUS U ero 000CHOBaHUE
2 JleficTBUTEJIbHBIE YHCJIA 12 HNutepakTrBHAs JEKIUS.
V4yeOHoe nccienoBanue,
OOGcyxeHue, BbICKa3bIBAaHUE
MHEHHUS U ero obocHoBaHue. Pabora
B nnapax .KoHTposib 3HaHHI
3 YucaoBbie PyHKIMH 10 | MiaTepakTUBHAS JEKIUS
Moszrogoii mtypm .O6CyKaeHue,
BBICKa3bIBAHUE MHEHUS U €TI0
o0ocHoBaHue. KoHTpoab 3HaHUU
4 Tpuronomerpuueckue 24 | laTepakTUBHAS JICKIIHS
GyHkuuu VYuebHoe ucciaegoBaHue .
OO0cyxeHue, BbICKa3bIBAaHUE
MHEHHUS ¥ ero 00ocHOBaHue .PaboTa
B napax. KoHtponps 3HaHUiA
5 Tpuronomerpuyeckue 10
YPaBHeHUs! NuTtepaktuBHbIe HOPMBI pAOOTHI C
obOyuarorumucs. KoHTpons 3HaHUN
6 IIpeoOpa3zoBanue 21 Mosrosoi mtypm MHTEpaKTHBHBIE
TPUTOHOMETPUYECKUX (dhopMBbI pabOThI C 00YYAIOIITUMHUCS
BbIpasKeHHUH .Kontpones 3Hanumn
7 KoMmiekcHbIe yncjIa 9 HNuTepakTuBHAS JICKIUA
Yyebnoe uccienopanue .Padora B
napax. KoHTposb 3HaHui
8 IIpousBoanasn 29 HNuTepakTuBHas neKIUA
VYyeOHoe uccienosanue .Padora B
napax. Kontpons 3Hanui
9 KomoOunaropuka u 7 HNuTtepaktuBHbIie (hOPMBI pabOTHI €
BEpPOSITHOCTH oOyuarorumucs. KoHTposab 3HaHui
10 IloBTOpEHME 11 OOGcyxeHue, BbICKa3bIBaHUE




MHEHHUS U ero o0ocHoBanue. Padora
B nmapax .KoHTpoIb 3HaHMIA

Bcero: 136
I'eomeTpus
Neni/m | HammenoBanue paszaena | Koa- | Meroabl u npuemsbl, GopMbl
BO patéoTbI
4acoB
1 HexoTopble cBeneHust U3 12 | InTepakTUBHAS JEKIIUS
IVIAHUM EeTPUH OO0cyxaeHue, BbICKa3bIBaHHUE
MHEHHS U €r0 000CHOBaHUE
KonTpone 3HaHUN
1 BBenenue 3 HNHuTtepakTrBHas JeKiusa. YaeOHOe
UCCIIEIOBAHUE
2 IMapanneabHOCTH 16 VYyebHOe ucciaenoBaHue.
NPSIMBIX U TJIOCKOCTEH OO6cyxaeHue, BbICKa3bIBaHHE
MHEHUS U ero obocHoBanue Pabota
B napax KoHTpons 3HaHMI
3 IepnieHAMKYISIPHOCTH 17 YuebHoe ucciaenoBaHue.
NPSAMBIX U IJIOCKOCTEMH OO0cyxeHue, BbICKa3bIBAaHUE
MHEHHUS U ero o0ocHoBaHue Pabora
B nnapax KoHTpons 3HaHMI
4 MHoOrorpaHHuKHu 14 | UHTEepakTUBHAS JEKLIMS.
OOGcyxeHue, BbICKa3bIBaHUE
MHEHUS U ero 000CHOBaHUE.
VYyebHOe ncciieqoBaHue
KoHTtposib 3HaHUM
5 3aKJII04YUTeIbHOE 6 OOGcysxneHue, BEICKa3bIBAaHUE
NMOBTOPEHHUE Kypca MHEHUS U ero obocHoBanue. Pabota
reomeTpum 10 knacca B napax. JlenoBas urpa.
KonTponb 3Hanui
Bcero: 68

TemaTuueckoe njaHnpoBanue kypca marematuku 11 kiacca. Beero 204 u.

AJire0pa ¥ Ha4YaJ1a MAaTEMAaTHYECKOI0 AHAJIU3A

Neni/m | HammenoBanue pasaena | Koa- | Meroabs!l u npuemsl, GopMbl
BO padoThI
4acoB
1 IHoBTOpeHne marepuajia 4 @poHTaNIbHAS, UHTEPAKTUBHAS

10-ro kJiacca

¢dbopmbI pabOTHI ¢ OOYJAFOIITIMUCH,




OO6cyxaeHune, BEICKa3bIBAHHE
MHCHHUS U er0 000CHOBaHHE

2 MHoro4/ieHbl 10 VY4eOHoe ncciaenoBaHue.
OO0cyxeHue, BbICKa3bIBAHUE
MHEHHUS U ero obocHoBaHue Pabora
B nnapax KoHTpons 3HaHMI
3 CreneHu M KOPHHU. 24 | VInTepakTUBHAS JIEKIIMS
Crenennble GyHKIUN VYyebHOe ucciaenoBaHue .
OO0cyxieHue, BbICKa3bIBAHUE
MHEHUS U ero ooocHoBaHue .PaboTa
B nnapax KoHTpons 3HaHUM
4 Iloxka3arenbHas u 31 NHuTtepakTuBHAs JEKIMS
Jorapugmudeckas YuebHoe ucciaegoBaHue .
pyHknun OO0cyxeHue, BEICKa3bIBAHHUE
MHEHHUS U ero obocHoBaHue .Pabora
B napax Konrposp 3HaHuit
5 IlepBooOpa3nas u 9 NuTtepakTuBHBIE POPMBI PaOOTHI C
HHTErpaJ oOyuarorumucsi Koutpons 3HaHun
6 DJIeMeHThI TEOPUH 9 WNHuTtepakTuBHas JEKIUs
BEpPOSITHOCTEH U YuebHoe ucciaegoBaHue .
MaTeMaTH4YeCKOU OO0cyxaeHue, BbICKa3bIBAHHE
CTATHUCTUKH MHEHHUS U ero obocHoBaHue .Pabora
B nnapax KoHTpons 3HaHMI
7 YpaBHenus u 33 HNuTepakTuBHbIE (POPMBI pAOOTHI C
HepaBeHcTBA. CHcTeMBbI obyuaromumucs .KoHTpoas 3HaHUI
YPaBHEHHMH U
HEPaBEHCTB
8 Oo6o0maromee 16 OOGcysxneHue, BBICKa3bIBAaHUE
NMOBTOPEHHUE MHEHHS U ero ooocHoBaHue. Pabora
B napax. MHTennekTyanbHas urpa.
KouTtposb 3HaHuUi
Bcero: 136
I'eomerpus
HauMeHoBaHue pa3jaesia Koa- | Meroabl u npuemMsbl, (poOpMbI
BO pabdoTbI
4acoB
1 unauHap, KOHYC U HIap 16 WNHTepakTuBHAA JEKINS
VY4ebHOE ucciaenoBanue .
OO6cyxnenune, BEICKa3bIBAaHHE
MHEHUS U ero obocHoBanue .Pabota
B nnapax KoHtpons 3HaHuMM
2 O0BembI TE 17 KonTtpons 3HaHMit
3 BekTopsl B npocTpancTBe 6 NHTepakTuBHAS JEKIUS




Y4ebHoe uccienoBanue .
OO0cyxieHue, BhICKa3bIBAHUE
MHEHUS U ero ooocHoBaHue .PaboTa
B nnapax KoHTpons 3HaHMMI

MeToa KoOpaMHAT B 15 WNHTepakTuBHAs JEKIUs
npocTpaHcTBe. [ BUKeHUs Y4eOHoe ncciaenoBaHue .
OO0cyxeHue, BbICKa3bIBAHUE
MHEHUS 1 ero obocHoBaHue .Pabora
B nnapax KoHtpons 3HaHMMI
3aki04uTeIbHOE 14 | O6cyxneHue, BbICKa3bIBaHUE
NMOBTOpPEHHE NPH MHEHUSA U ero obocHoBaHue. Pabora
MOAT0TOBKE K MTOTOBOM B mapax . Kpyrislii cTou.
aTTecCTALMH 10 reOMeTPHH KouTponb 3HaHuii
Bcero: 68
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