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cHcTeMbl B KomILekest, 11.02.09 MHorokanansubie TelekoMMyHuKkannonnble cucremsl. 11.02.11 Cern
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1. OBIIIASI XAPAKTEPUCTHUKA ITPOT'PAMMBI YYEBHOM JUCIHUIIINHBI
OV]1.04 Maremaruka

1.1 ObaacThr npuMeHeHHs padoueii MporpaMMbl

Pabouass mporpamma o01eo0pa3oBaTenbHON yueOHOW AMCHUUIUIMHBI SIBISIETCS COCTAaBHOM
YacThI0 MPOrPAMMHO-METOJNYECKOTO COMPOBOXKICHHUS MPOTPaMMbI TOATOTOBKU  CIEIIHATMCTOB
cpennero 3BeHa (IITICC3) Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHusl ¢ MOTYICHHEM CPEIHETO OOIIEeTo
obpazoBanus no crenuanbHocTaM 09.02.07 MudopmarnmoHHbIe CHCTEMBI U TPOrPaMMHUPOBAHHUE.

1.2 MecTo THCHMIUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl:

OO0meo0pa3zoBaTebHBI IIUKI U MOXXET OBITh HCIIOJIb30BaHA MJIsl peaM3alud y4yeOHOTro
nporiecca ¢ MpUMEHEHHEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

1.3 Heab u miianupyembie pe3yabTaThl 0CBOCHUS TUCHUILIUHBI

Conepxanue rporpaMmsl «MateMaTrkay HalpaBlIeHO Ha TOCTIKEHHUE CIISTYOIINX 1Ieei:

- obecniedeHre c(HOPMUPOBAHHOCTH TIPEJICTABICHUH O COLMAIBHBIX, KYJIbTYPHBIX U
HCTOPUYECKHX (PAaKTOpax CTAaHOBJICHUSI MATEMATHKH;

- o0ecrieueHre chOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUUYECKOTO U MAaTeMaTHUYECKOTO
MBIIICHHS;

- obecrniedeHre c(hOPMUPOBAHHOCTH YMEHHI MIPHUMEHSTH TTOJTyYeHHbIE 3HAHUS TIPH PELICHAN
Pa3IMYHBIX 33/1aY;

- obecnieyeHne  c(HOPMHUPOBAHHOCTH  NPEJICTABIEHMH O MareMaThke Kak 4YacTd
001IIeYesIOBeUECKOH KYJIbTYphl, YHUBEPCATBHOM SI3BbIKE HAYKH, MO3BOJISIOIIEM ONUCHIBATH M H3y4aTh
peabHbIe TIPOLIECCH U SIBIICHUSI.

OcBoenne conepkanusi y4eOHOW JucHMIUIMHBI «MaremaTnka» o0OecreurBaeT JIOCTHKEHHE
CTYJICHTaMH CIIEIYIOLIUX PE3YIbTaTOB:

JIUYHOCMHbBIX:

- cOpPMHUPOBAHHOCTH TIPEJICTABIICHUI O MaTeMaTWKe KaK YHHBEPCAIBHOM S3BIKE HAYKH,
CpeICTBE MOJICTIMPOBAHUSI SIBIICHUH U ITPOIIECCOB, HICSX M METOJaX MAaTEMATHK;

- MOHUMAaHUE  3HAYMMOCTHM  MaTeMaTHKH Ui  HAyYHO-TEXHHMYECKOrO  TIporpecca,
cpopMHPOBAaHHOCTh OTHOIIEHHUS K MaTeéMaTHKe KaK K YacTH OOIIEYeTOBEYECKOW KyJIbTYphl uepes
3HaKOMCTBO C HCTOPUEH pa3BUTHSI MATEMATHKH, SBOJIIOLNEN MaTeMaTHUECKUX HIIeH;

- Pa3BUTHE JIOTHYECKOTO MBIIUICHHSI, IIPOCTPAHCTBEHHOTO BOOOPAYKEHU S, AT OPUTMHUYECKOM
KYJIBTYpPbl, KPUTUYHOCTH MBIIUIEHUS] Ha YpPOBHE, HEOOXOAMMOM [uisi Oyaymiell mnpodeccroHanbHON
JEATENbHOCTH, TSl IPOJOJDKEHHS 00pa30BaHUs M caMOOOpa30BaHus;

- OBJIAZICHUC MATCMATUYCCKUMU 3HAHUAMHA U YMCHUSIMU, HGOGXOI[I/IMBIMI/I B IIOBCEIHEBHOM



KU3HU, JJIs1 OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYUHbIX JUCLUIUIMH U JUCLUIUIMH NPO(eCcCCHOHATBHOIO
LUKJIa, JJI8 TOJTydeHHs oOpa3oBaHUsl B 00NacTsX, He TPEeOYIOMMX YIIyOJeHHOH MaTeMaTH4ecKon
IIOJITOTOBKH;

- TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCJIE€ CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUU BCEHM JKM3HU; CO3HATENIbHOE OTHOIIEHHE K HENpepbhIBHOMY OOPa30BaHMIO KaK YCJIOBHUIO
yCIEHON MPo(heCCHOHATBHON 1 O0IIECTBEHHOH /IS TETEHOCTH;

- TOTOBHOCTb UM CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOM
JEATEIIbHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHUYECTBY CO CBEpCTHHUKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOW, y4eOHO-MCCIIEIOBATENbCKONW, MPOSKTHOW U JPYIUX BHIAX
JEATEIIbHOCTH;

- OTHOILIEHHE K MPO(ECCHOHATBHON ESITEIbHOCTH KaK BO3MOXHOCTH y4acTHsl B PELIEHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHALIMOHATIBHBIX IPOOJIEM;

MemanpeomMemHbix:

- YMEHHE CaMOCTOSTEIBHO ONPENEATh LEIM JACATEIIBHOCTA W COCTaBJIATH  ILIaHbI
JEATEIbHOCTH; CaMOCTOSITEJIBHO OCYLIECTBIIATh, KOHTPOJIMPOBAaTb M KOPPEKTHUPOBATH JAEATEIBHOCTD;
UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI UL JOCTHIKEHUS IOCTABJICHHBIX LENEH M pealu3alyy IUIaHOB
JEATETbHOCTH; BEIOUPATh YCIICIIHBIE CTPATETHN B PA3IMYHBIX CHTYAIHsX;

- YMEHUE MPOJYKTUBHO OOLIAThCSI M B3aUMOJAEWUCTBOBaTb B IIPOLIECCE COBMECTHOM
NEATENbHOCTH, YYUTBIBaTh MO3UIMU JPYIUX YYAaCTHHKOB JAEATEIbHOCTH, 3(PdeKTHBHO pa3pemarb
KOH(JIMKTHI;

- BJIQJICHHE HAaBBIKAMU I[I03HABATEIIHHOM, Y4eOHO-MCCIIEOBATEILCKOM ¢ TPOEKTHOM
NeATeNIbHOCTH, HaBbIKaMH pa3pelieHust MpooiieM; CriocOOHOCTh M TOTOBHOCTh K CAMOCTOSITETIbHOMY IIOUCKY
METO/IOB PELIECHNUS MPAKTUYECKUX 33/1a4, IPUMEHEHHIO PAa3IMUHBIX METOJIOB ITO3HAHMS;

- TOTOBHOCTH M CIIOCOOHOCTb K CAaMOCTOSITEIBHOM HMH(OPMAaIMOHHO-TI03HABATEILHOM
NeATeNIbHOCTH, BKJIFOUasi yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpPMALIUU, KPUTHYECKU
OLIEHMBATh U MHTEPIPETUPOBATh HHPOPMAIIHIO, TTOTYYaEMYIO U3 PA3IMYHbIX HCTOUYHHUKOB,;

- BJIAJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHHE SICHO, JIOTUYHO M TOYHO M3J1araTb CBOKO TOUKY
3pEHUS, UCTIONIb30BATh AJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

- BJIaJICHME HABBIKAMH TTO3HABATEIHHOMN pedIeKCUN Kak OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIIMTENIBHBIX TPOLIECCOB, MX PE3YIbTATOB U OCHOBAaHMM, TPAHHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
II03HABATEJbHBIX 33]a4 U CPEACTB Ul UX TOCTHKEHHUS;

- eJIeYCTPEMIIEHHOCTh B MOUCKaX W MPUHATHU PELIEHHH, COOOPa3UTENbHOCTh U MHTYHIINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPE/ICTABICHUH; CIIOCOOHOCTH BOCIIPUHUMATh KPACOTY U FTAPMOHMIO MHpa;

npeomemmnuix:



- c(OpMHPOBAHHOCTb IPEJICTABICHUI O MaTEMAaTUKE KaK YaCTU MUPOBOH KyJIbTYPbI U MECTE
MareMaTMKd B COBPEMEHHOH IMBMIIM3ALMM, CHOCO0AX OMMCAHUS SIBICHUH pEAIbHOr0 MHpa Ha
MaTeMaTUYECKOM SI3bIKE;

- C(OPMHUPOBAHHOCTh NPE/ICTABICHUH O MATEeMAaTHYECKMX IOHATHAX KaK BayKHEHIIMX
MaTeMaTHYECKUX MOJIEIISIX, IO3BOJIIOLIMX ONMCHIBATE M U3Y4aTh Pa3HbIE IIPOLIECCHI U SIBIICHUS; IOHUMaHKE
BO3MOKHOCTH aKCMOMAaTUYECKOI0 IOCTPOEHUSI MaTEMaTHYECKUX TEOPUil;

- BJIQJICHUE METOJAMHU JIOKAa3aTeIbCTB U AJTOPUTMOB PEIICHUs, YMEHHE UX IPUMEHSTb,
IIPOBOJMTH JOKA3ATEIIbHBIE PACCYKICHHS B XOJE PELICHUS 3aa4;

- BIIQJICHUE CTAaHJApTHBIMU IPHUEMaMM pEIICHHUsS PALUOHAIBHBIX WM HPPALMOHAIBHBIX,
II0Ka3aTebHbIX, CTENEHHBIX, TPUTOHOMETPHUUECKUX YPaBHEHNUH U HEPABEHCTB, X CUCTEM; MCIIOJIb30BAaHHUE
TOTOBBIX KOMITBIOTEPHBIX IIPOrpaMM, B TOM YHCJIE AJIs IOUCKA ITyTH PELIEHUS U WUTIOCTPALUU PELECHHUS
YPaBHEHUI U HEPABEHCTB;

- c(OpMHUPOBAHHOCTb MPE/ICTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOTO aHAIU3a U
UX CBOMCTBax, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEIECHUE (PYHKIIUM, UCIIOIb30BaHHUE MOIYUYEHHbIX
3HAHUH JUIS ONIMCAHUS U aHAJIN3A PEAJIbHBIX 3aBUCUMOCTEH;

- BJIAJICHUE OCHOBHBIMU IOHATHUSAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTh YMEHHS Paclo3HaBaTh F€OMETPUUECKUE (QUTYpBI
Ha YepTekax, MOACISAX U B PEaTbHOM MHPE; IPUMEHEHNE H3YUYCHHBIX CBOWCTB T€OMETPUUECKUX (QUTYp U
(bopMyIT 1S pelIeHHst TEOMETPUYECKHX 33/1a4 | 33144 C TIPAKTUYECKUM COJICPIKAHNEM;

- c(OpPMHUPOBAHHOCTb IPEACTABIECHHUIA O MPOLIECCaX U ABJICHUAX, UIMEIOINX BEPOATHOCTHBIN
XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE, OCHOBHBIX INOHATHUSX JIEMEHTapHOU
TEOPUHU BEPOSITHOCTEN; YMEHUI HAXOIUTh U OLICHUBATh BEPOSITHOCTU HACTYIUIEHHSI COOBITHH B IPOCTENUIIINX
MIPAaKTUUECKUX CUTYaIUAX U OCHOBHbBIE XaPaKTEPUCTUKH CITyJalHbIX BETUYMH;

- BJIAJICHUE HABBIKAMH HCIOJIb30BaHMS FOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IPU PELICHUU
3a7ad.

B mnporpammy BKIIOUEHO COAEp)KaHHME, HAINpaBiIEHHOE Ha (OPMUPOBaHHE Yy OOydaroImIMXcs
KOMIIETEHIMI, HEOOXOJWMBIX JUISI KAa4eCTBEHHOTO OCBOCHHUS OCHOBHOM MpodeccuoHanbHOM
obpazoBarenbHoi porpamMel CITO Ha Ga3e ocHOBHOro o01iero oOpa3oBaHHs C MOJYYEHHEM CPEIHErO
ob1ero 00pa3oBaHMsl; MPOTrPaMMBI ITOJITOTOBKH KBATU(UIIMPOBAHHBIX PA00UMX, CIYXKAIMX; TPOrPaMMBbI
moroToBKH crieruannctoB cpennero 3eeHa (IITIKPC, TITICC3).

1.4 PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHUE NPOrPaMMbI YU4eOHO 1M CUMIJIMHBI:

- 00s13aTeNbHON ayJTUTOPHON YueOHON Harpy3KH 00ydaromuxcs - 273 4acos;

- KOHCYJIbTalMi — 4 Jaca;

- IPOMEKYTOYHOM arTectaiuu — 20 4acoB.

Hroro:



- MAaKCUMAaJTLHOM y4eOHOM Harpy3ku ooydaromerocs -297 4acos.
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Ilepeyens TeM MHAMBUAYAIBHBIX IPOEKTOB
Heonpenenennslii nHTErpas
Tpuronomerpuueckue GyHKIUU

OOpatHble TPUrOHOMETpUYECKHE QYHKIIUN
HppauyroHanbHble ypaBHEHUS

OnpeneneHHblil HHTErpaj

IToxa3arenbHbIE HEPABEHCTBA

KomniekcHsle uncina

Tpuronomerpuueckue pyHkunu. CHHYC U KOCHHYC.
[TpuMeHeHne TPOU3BOHBIX

Jlorapudmuueckue GyHKIUN

IToxazarenbHble ypaBHEHUS
Tpuronomerpuiecknue GyHKIUU. TaHT€HC U KOTAHTEHC.
CremneHu 1 UX CBOMCTBA

Kopens n-oii crenenu

[TepBooOpazHas 1 UHTETpa

DopMyIIbl IPUBEACHUS

[TpousBonHbIe HyHKINN

CaoiicTBa (yHKIIUN

YucnoBast OKpyKHOCTb

[ToxazarenbHast pyHKIMS ee CBOMCTBA U Ipaduk
Pemenus uppanrioHanbHbIX HEPABEHCTB
Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
[TepieHIUKYIAPHOCTD MPSMBIX U INIOCKOCTEN
O06beMbl MHOTOI'PaHHUKOB

MHororpanHuKu



2. CTPYKTYPA U COJEP)KAHUE YUEBHOU TUCHUILIAHBI

2.1 O0beM yueOHOii TMCUUIJIMHBI M BUABI Y4e0HOI padoThl

Buj yueOHoii padoThI Oo6vem uacos
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 297
O0s3aTesbHAs Ay IUTOPHAST YUeOHasi HATPYy3Ka (BCero) 273
B TOM YHCJIE:
NPaKTUYECKHE PAOOTHI 273

CamocrosiTesibHasi padoTa cTyeHTa (Bcero)

KouncyabTanus 4

IIpome:xkyTouyHas arrecranus B popme sx3amena 20




2.2 TemaTu4yecKHii IU1aH U cofep:kanue yueOHoii mucuummabl OY J[.04 MaTtematuka

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasa, J1ad0paTopHble U MPAKTHYeCKUE PadoThl, Oo0bem | YpoBeHb
pa3iesioB M TeM CaMoCTOsITeIbHAsA padoTa 00yyammxcsi, Kypcopasi padora (IIpoeKT) YacoB | OCBOCHMA
1 2 3 4
Beenenue MaremaTka B HayKe, TEXHHUKE, SKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJOTHUAX M MPAKTUUYECKOM 2 1
JESATEIbHOCTH.
Paznea 1. PASBUTHUE HOHATHUA O UUCJIE
Tema 1.1 PazButue Coaep:xanue yueOHOIro MaTepuasa 12 2
IIOHSTHSL O YUCIIE Hensle u panuoHanbHble uucia. JledicrBurenpHble uyucna. [IpubinnkeHHbIE BBIYUCIICHUS.
[TpubnmxeHHoe 3HaUeHNEe BEIMYUHBI U IOTpeltHoCTH npuOmmkennid. KommiekcHble yuca.
Paznea 2. KOPHMU, CTEIIEHU, JIOTAPUDPMBI
Tema 2.1 Kopuu u Coaepixanue yueOHOro MaTepuasa 10 2
CTEIEHU KopHu HaTypanbHOI cTEleHU U3 Yucia U uX cBorcTBa. CTENEeHH ¢ pallMOHAJIbHBIMU OKA3aTEIsIMU,
ux cBoiicTBa. CTeneHu ¢ NeHCTBUTENbHBIMU MTOKa3aTenssMu. CBONCTBA CTENEHHU C JCHCTBUTEILHBIM
rokaszaresneM. Belunciaenue u cpaBHeHUE KOpHEH. BrinosHeHne pacyeToB ¢ pajuKagaMu.
Tema 2.2 Jlorapugmsl Coaepixanue yueOHOIro MaTepuasa 4 2
OcHoBHOe sorapudmuyeckoe ToxaecTBo. JlecaTndyHble W HaTypaibHble Jorapudmsl. IIpaBuna
neiictuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBaHMIO.
Tema 2.3 ITokasarensubie | Coaepaxanue y4eOHOro MaTepuasia 2 2
U jJorapupMUUYEcKue OO6macth ompeseneHnss ¥ MHOXKECTBO 3Ha4yeHHH; Trpaduk (QyHKIUH, MOCTpoeHHE TpaduKoB
byHKINN GyHKIMH, 3aJaHHBIX pPa3MUYHbIMU crocobamu. IlocTpoeHne u yreHue rpapukoB QYHKIUIL.
UccnepoBanue GhyHKINN.
Tema 2.4 [Tokasarensubie | CoaepaxaHue y4eGHOro MaTepuaJia 24 2
U jJorapupMUUYEcKue Pemienne uppannoHanbHbIX ypaBHEHUN. HaxoxkaeHune 3HAUYeHUN CTeneHel C paldOHATIbHBIMHU
ypaBHEHMS U HepaBeHCTBa | mokasarensaMu. CpaBHeHue cteneneil. [Ipeobpa3oBanus BeIpaKeHHM, COEpKALINX CTEIICHH.
[TokazarenpHble ypaBHEHUST M HepaBeHCTBa. Jlorapudmuueckue ypaBHEHHS U HEpPaBEHCTBA.
PaBHOCUIIBHOCTH YpaBHEHMI, HEPABEHCTB, CUCTEM.
OcHOBHbBIE TPUEMBI MX pPELIeHHS (pa3joKeHUE Ha MHOXXHMTEIH, BBEJICHHE HOBBIX HEM3BECTHBIX,
M0JICTAHOBKA, rpadUIecKuii METON).
Pa3nea 3. MNPAMBIE N ITIJIOCKOCTH B TIPOCTPAHCTBE
Tema 3.1 [Ipsimbie u Coaepixanue yueOHOIro MaTepuasa 10 2

IJIOCKOCTH B
IIPOCTPAHCTBE

B3aumHoe pacrnosiokeHue JByX NpsIMBIX B ITpocTpaHcTBe. [lapanienbHOCTh NPsSMOM U MIIOCKOCTH.
[TapamrensHOCTh MUTOCKOCTEN. [lepneHauKynsipHOCTh npsiMOil M IuIocKocTH. [lepneHaukynsap u




HAaKJIOHHasA. YTOJ MEX]y NPSAMOU U IUIOCKOCThIO. [IByrpaHHBIN yroy. YToa MeX1y IIOCKOCTSMH.
[lepnenqukynsipHOCTh JABYX IUIOCKOCTEH. ['eoMerpuyeckue mnpeoOpa3oBaHusi MPOCTPAHCTBA!
NapajuieJbHbII NEPEHOC, CHMMETPHSI OTHOCUTENBHO IIIIOCKOCTH. [lapamiensHoe npoekTupoBaHue.
Bepmunsl, pedpa, rpanu

Paznean 4. KOMBUHATOPUKA

Tema 4.1 KomOunatopuka | Coaepixanue y4eGHOro MaTepuasia 8
OcHOBHbIE MOHATHA KOMOMHATOPUKHU. 3ajJaud Ha MOJACYET YUCIIAa Pa3MELICHUH, NEepecTaHOBOK,
couetanuil. Pemenue 3amay Ha nepebop BapuanTtoB. @opmyna OuHoMa HproTona. CBoiicTBa
OuHOMUHANBHBIX Kod(hdunmentos. Tpeyronpauk [lackans.

Pazpnean S. KOOPJANHATBI U BEKTOPBI

Tema 5.1 KoopaunaTel u Conep:xanue yueOHOro MaTepuaJia 6

BEKTOPBI [IpsimoyronbHas (IekapToBa) CHCTEMa KOOPJMHAT B MPOCTpaHCTBE. POpMyIia pacCTOSHHS MEXIY
IByMsi Toukamu. BexTtopsl. Moayne Bekropa. PaBeHcTBO BekTOopoB. Cllojk€HHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Yucio. Pa3nokeHue BEKTOpa MO HANPABICHUSAM. YTON MEXKIY IBYMS
BekTopami. [Ipoekuus Bekropa Ha ocb. KoopannaTs! Bekropa. CKaasipHOE IPOU3BEICHUE BEKTOPOB.
Vcnonp30BaHne KOOPMHAT M BEKTOPOB MPH PEIICHHUH MAaTEMAaTHYECKUX M MPUKJIIAJIHBIX 3a/1a4.

Pazgea 6. OCHOBBI TPUTTOHOMETPUH

Tema 6.1 Yruel n Coaep:xanue y1eOHOro MaTepuasa 2

BpalareiabHoe JBxkeHne | Panuannas mepa yria. BpamarensHoe aBukeHue. PaananHblil METOI H3MEPEHUS YIIIOB BpallleHUs
M CBSI3b C rpagycHoi Mepoil. CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YHCJIA.

Tema Coaepixanue yueOHOro MaTepuasa 6

6.2 Tpuronomerpuueckue | @opmyssl npuseaeHus. opmyisl crnoxeHus. Popmyiiel yrBoeHUss POpMyIibl TOJIOBUHHOTO yTia.

orepanuu

Tema 6.3 IIpeoOpazoBanue | Comep:kanue yuedHOro MaTepuaJia 6

TPUTOHOMETPHUYECKUX [IpeoOpa3oBanne CyMMBbl TPUTOHOMETPHYECKUX (YHKIHMI B TPOHM3BENECHUE W TPOHM3BEICHUS B

BbIpOKEHU I cymMMmy. BelpaskeHue TpUroHOMETpHUYECKUX (DYHKIIMN Yepe3 TAHT€HC MOJIOBUHHOTO apryMeHTa.

Tema Coaep:xanue yueOHOro Marepuasa 6

6.4 Tpuronomerpuyeckue | CBolicTBa M TpaguKH CHHYCA, KOCHHYCa, TaHT€HCa M KoTaHreHca. OOpaTHble (YHKIMHM U HX

byHKIIMHU rpaduxu. OOpatHble TpuroHoMmerpuueckue GyHkuuu. [lpeodbpazoBanus rpapuka QyHKIUY.

Tema Coaep:xanue yueOHOro MaTepuaa 14

6.5 Tpuronomerpudeckue
ypaBHEHUS U HEPaBEHCTBA

[Ipocreiimne TpPUrOHOMETPUYECKHE YypaBHEHMs. PelleHne TpPUTOHOMETPUYECKHX YPaBHEHHUM.
ApKcHHYC, apKKOCHHYC, AapKTaHI'eHC 4uHcia. PemeHwe TpocTEeHIINX TPUTOHOMETPUYECKHUX
HEPABECHCTB.

Pasznen 7.

OYHKIMHU U TPAOUKHU
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Tema 7.1 ®yHkumnu u
rpacduku. O630p 00X
MOHSITHH.

Conep:kanue y4eOHOro MaTepuaa
Oynknun. OOIacTh ONpPENENICeHUss W MHOXKECTBO 3HAa4YeHWiA, Tpaduk (YHKIUHU, MTOCTPOCHHE
rpaduKoB QYHKIMI, 33 JAHHBIX PAa3TMYHBIMU CIIOCOOAMHU.

Tema 7.2 Cxema Coaepixanue yueOHOro MaTepuasa 18

uccnenoBanus Gyuknuu. | CpoiicTBa (GyHKUHMH. MOHOTOHHOCTh, YETHOCTb, HEUETHOCTb, OTPAHUYEHHOCTh, MEPHUOAUYHOCTD.
[IpomexxyTku BO3pacTaHus | yObIBaHUs, HaWOOJbIIEE W HAUMEHbIIEC 3HAYCHUS, TOYKH
skcTpemyMa. ['paduueckas wuntepnperanus. I[IpuMepbl (YHKIHMOHAJIBHBIX 3aBUCUMOCTEH B
peanbHBIX Tpoleccax M SBICHUSAX. ApupmeTHueckue omnepauuu Haja ¢(yHKuusMu. CuMMeTpus
¢dbynkuii. HenpepbiBHOCTD yHKIINU.

Paznean 8. MHOI'OI'PAHHUKHU U KPYTJIBIE TEJIA

Tema 8.1 Muororpannuku | CoaepskaHue y4eOHOTro MaTepuasa 10
Bepmunsl, pebOpa, rpanm MHoOrorpaHHuka. PasBepTka. MHOrorpaHsHble yriibl. Beimykible
MHororpanHuku. [Ipusma. Ilpsmas n HaknonHas npusma. [IpaBunbHas npusma. [lapannenenunen.

Ky®0.

[Mupamupa. IlpaBuwibHas nupamuja. YcedeHHass nupamuaa. Terpasap. Cummerpun B KyOe, B
napajiesienunesie, B npusme u nupamuje. Ceuenns Kyba, mpu3msl U nmupaMubsl. [Ipencrasienue o
IIPaBUJIBHBIX MHOTOIPaHHUKAX (TeTpaspe, KyOe, OKTa’Ipe, 10/ieKadipe U UKkocasape). Gopmyiisl
o0Bbema.

Tema 8.2 Kpyrusle Tena Coaep:xanue y1eOHOro MaTepuasa 10
Hunuuap u koHyc. YceueHHbl koHyc. OCHOBaHHE, BHICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yroias,
pa3BepTka. OceBble CEUEHMs U CeUeHUs, napauienbHble ocHoBaHUIO. [llap u chepa, ux ceuyenus.
Kacarenbnas miockocts k chepe. Dopmyssl oObema.

Paznen 9. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 9.1 Coaepixanue yueOHOro MaTepuasa 12

[TocnenoBarenbHOCTH CrocoObl 3a7aHusi W CBOMCTBAa 4YHCIOBBIX MocienoBatenbHocTei. [loHsTne o mnpexene
MOCJIeIOBATEIFHOCTH. CymiecTBoBaHUe npezena MOHOTOHHOH OTpaHUYCHHOU
nocienoBarenbHocTH.  CyMMHpOBaHME — IOcienoBaTeNbHOCTeH. beckoHeuno — yObIBaromias
reOMETPHUECKas IPOTPECCHS U €€ CYMMa.

Tewma 9.2 [IponsBoanas Copep:xaHue yueOHOr0o MaTepuasa 32

ITonsaTne 0 IIPOU3BOAHOU ¢byHKIHY, ee F€OMETPUYECKUN u dusnueckuit
CMBbICH. YpaBHEHHME KacaTelbHOM K rpaduky ¢yHkuuu. IIpou3BogHBIE CYMMBI, Pa3HOCTH,
NIPOU3BeCHNUS, YacTHBIE. [Ipon3BOHbIE OCHOBHBIX AJIeMeHTapHbIX (yHKUUH. [IpaBuia u popmynbl
muddepenuupoBanus. [IpumeHeHHe NTPOU3BOAHON K HCCIENOBAaHUIO (PYHKIHMHA M MOCTPOCHUIO
rpaduKoB.
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Haxoxxaenre HanOoJIbI1Iero, HAMMEHbILIET0 3HAYEHHs U SKCTPEMallbHbIX 3HaUeHUHN PyHKIMH.
Paznea 10. MHTEI'PAJI 1 ETO TIPUMEHEHUE
Tema 10.1 HUurerpan u ero | Coaep:kaHue y4e0HOro MaTepuaia 40 2
IIPUMEHEHUE Heonpenenennelii uHTErpanm M ero cBoiicrBa. ONpeneseHHBI HWHTETpall U €ro CBOICTBa.
[IpuMeHeHMEe ompeAeseHHOro UHTErpana Juls HaXOXAEHHUs IUIOIAAN KPUBOJMHEHHON Tpanenuy.
®opmyna Herotona-JleitOnuma. Ilpumepsl mpuMeHeHnst HHTErpajia B GU3MKE U TE€OMETPHUH.
Pazgea 11. 3JIEMEHTbBI TEOPUM BEPOSATHOCTEN 1 MATEMATHYECKOU CTATUCTUKH
Tema 11.1 DiieMeHTHI Coaeprxanue yueOHOro MaTepuasa 6 2
TEOPHUH BEPOATHOCTEH CoObiTHe, BEpOSATHOCTb COOBITHS, CIOXKEHHE U YMHOXeHHe BeposTHocTeil. [lonsrue o
HE3aBHCUMOCTH COOBITUH. JlucKkpeTHas ciyyaiiHas BEIMYMHA, 3aKOH €€ pacnpezeneHus. Yuciosele
XapaKTePUCTUKH JUCKPETHOM ciy4aiiHol BennuuHbl. [IoHsTHE 0 3aKOHE OOJIBIINX YHCEN.
Tema 11.2 DiemeHTHI Copep:xaHue yueOHOr0o MaTepuasa 6 2
MaTeMaTH4eCKOi IIpencraBnenue AaHHBIX (TaOIULIBI, TUArpaMMBl, TpauKH), TeHepaibHas COBOKYITHOCTb, BBIOOPKA,
CTaTUCTHKH cpennee apudmerndeckoe, Mmenuana. [loHsTHe 0 3a/1a4aXx MaTEeMaTHYECKOW CTaTUCTHKH. Pemenue
IIPAKTUYECKHX 33/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Pazgen 12. YPABHEHUSI U HEPABEHCTBA
Tema 12.1 YpaBHeHus Coaepixanue yueOHOro MaTepuasa 14 2
ParonanbHble, UppalMOHAIbHBIE, TOKA3aTeNIbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.
PaBHOCHIBHOCTE ypaBHeHHH u cucTteM. OCHOBHBIE TPHEMbl WX peHIeHus (pa3lioKeHHe Ha
MHOYKHUTEJIH, BBEJICHHE HOBBIX HEM3BECTHBIX, I10JICTAHOBKA, rpaduyeckuii MeTo).
Tema 12.2 HepaBencta PammonanbHbie, WppanuoOHATBHBIE, MOKa3aTeNbHBIE ¥ TPUTOHOMETPHUYECKHE HEPaBEHCTBA. 9 2
OCHOBHbBIE IPUEMBI HX PEIICHUS.
BCEI'O | 273
Hnsa xapakmepucmuku ypo8Hs 0C60eHUs yUeOH020 Mamepuana UCnoab3yomcs ciedyrouue 0003HAUeHUsL:
1. O3HAKOMUMENbHBIU (Y3HABAHUE paHee U3VUEeHHbIX 00bEKMOo8, CE0UCME);
2. PEenpoOYKMuUBHbLLL (8bINOHEHUE 0essMeNlbHOCMU N0 00Pa3yy, UHCMPYKYUU UIU NOO PYKOBOOCNEOM,),
3. NPOOYKMUBHUbLIL (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINONHEHUE 0eAMENbHOCIU, PeueHue NPoOIeMHbIX 3A0au.
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3. YCJIOBUS PEAJIM3ALIAU ITIPOT'PAMMBI YYEBHOM JTACIHUILIAHBI

3.1 TpeGoBaHus K MATEPHATBLHO-TEXHUYECKOMY 00ecnedeHH 0

Peanuzanusi mporpaMMbl  TUCHUIUIMHBI  TpeOyeT Haiuyus y4dyeOHOro KkaOuHeTa
MaTeMaTHUKH.

Obopyoosanue yueonozo kabunema:

- M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- paboyee MecTO MpernojaBaTeis;

- KOMIUIEKT Y4eOHO-HAIIISIIHBIX TOCOOHI 110 MaTeMaTHKe;

- KOMIUIEKT IUJAaKTUYECKMX MAaTEPUAJIOB 110 MAaTEMATHUKE;

- MO/IEJIA T€OMETPUUYECKUX PUTYP.

Texnuueckue cpeocmea ooyuenus:

- IIK;

- IIPOCKLIMOHHBIN 3KPaH;

- IIPOEKTOD;

- CKaHep;

- MIPUHTED.

3.2 UudopmannoHHoe obecniedeHne 00yueHust

OcHoBHasi JInTEpPaTypa 1Js1 00y4al0INXCs

1. bamvakoB M.W. MatemaTuka: 3agaunuk: yued. mocodue I CTy. YUpexKaeHun
cpen. mpod. obpazoBanusi / M.U. bammakoB. — 5-e¢ uza., crep. — M.: W3natenbckuii meHTp
«Axagemusny, 2018. — 416 c.

2. bammvakos M.M. Maremaruka: yue6. s crya. Yupexaenuit cpen. Ilpod.
Ob6pa3oBanus / M.M. bammakos. — 6-e u3a., ctpe. — M.: n3naTenbckuil HeHTp «Akaaemus», 2019.
—256.c.

2. Mopakosuu A.I'. Matemaruka: anredpa ¥ Hadaja MaTeMaTHMYECKOIO aHaju3a,
reometpus. Anredpa W Hayaina MareMmaruuyeckoro aHamms3a. 10-11 kmaccel. Y4eOHHMK st
o0mreo0pa3oBaTenbHBIX Oopranu3anuii (6a3oBslii yposenb). B 2 4. Y. 1 / A.I'. Mopakosuu, I1.B.
CemeHoOB. — 6-¢ u3n., crep. — M.: MHemo3uHa, 2019. — 448 c.

3. Mopakosuu A.I'. u ap. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHajm3a, reoMeTpus. Anredpa u Hadaja MaTemMaTudeckoro ananu3a. 10-11 kimaccel. YueOHUK 11st
o011eo0pa3oBaTeNbHBIX opranu3anuii (6a3oBblif yposens). B 2 u. Y. 1 / [A.I'. Mopakosuy u 1ip.]
— 6-e uzn., crep. — M.: Muemo3una, 2019. — 271 c.

4. Bboromonos, H. B. Ilpaktuueckue 3ansatus no marematuke. B 2 4. Yactp 1: yueO.

nocobue st CI1O / H. B. boromosnos. — 11-e u3z., nepepad. u gomn. — M.: U3parensctBo FOpaiit,
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2018. - 326 c.

o. Boromonos, H. B. Ilpaktudeckue 3anarus no maremaruke. B 2 4. Yactp 1: yueb.
noco6wue st CI1O / H. B. boromomnos. — 11-e u3a., nepepad. u gom. — M.: M3narenscTBo FOpaiir,
2018. - 251 c.

Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=774755

JlonoJHUTeIbHASA JIUTepaTypa:

1. Komsrun, FO.M. Anrebpa u Hagania MaTeMaTH4ecKoro ananu3a. 11 kimacc: yueOHuK
JUIs ydarl. o0meo0pa3oB. yupexa. (mpodwibHbiid ypoBeHb) / FO. M. Komsarun HO.M. — M.:
Mmuemo3zuna, 2010. - 264 c. 1

2. I'yceB, B. A. Maremartnka mis npodeccuii W CrIeNUaIbHOCTEH COIMAaIbHO-
skoHOMHUecKoro npoduist: yueonuk / B.A. I'yces, C. I'. I'puropses, C. B. Bonruna. 13a. 5-e,
crepeotuil. - M.: Akagemus, 2012. - 384 c. 1

3. I'puropses, C. I'. Marematuka: yue6. mocodue / C. I'. I'puropses, C. B. UBoiruna;
ITon pen. B. A. I'ycesa. U3n. 5-e, crepeotun. - M.: Akanemus, 2010. - 384 c. 1

4. AmumvoB II.A. u 1p. Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHAJH3a,
reomerpus. Anrebpa W Hadana MaremaTudeckoro ananmmsza 10—11 xmaceel: yweO. st
o0mieo0paszoBar. opranu3anuii: 6a3oBsiii U yriuyon. yposuu / [LLILA. Anumos, FO.M. Konsarus,
M.B. TkauéBa u np.] — 2-e uzn. — M.: [IpocBemenue, 2015. — 463 c. .

o. bammvakoB M.M. Maremaruka: y4eOHUK JJisi YUPSKICHUH Had. U cpel. mpod.
obpazoBanus - M.: U3garenbckuii nentp "Akagemus', 2015.

6. bamvakoB M.M. Marematuka. 3amayHuk: y4yeb. mocobue Juisi oOpa3oBart.
yupexJIeHul Had. ¥ cped. mpod. oOpazoBanus - M.: M3narensckuii nentp "Axanemus”, 2015.

1. bammvakos M.U. Maremaruka. COOpHUK 3a7a4 MpodUILHON HAINpPaBIEHHOCTH:
yueb. mocoOue JuIst yupexaeHui Hay. U cped. npod. odpasosanus - M., 2015.

8. Hanasx, A. A. MaremaTtuka [OneKTpoHHBIN pecypc]: yueOHuk / A.A. lanasH. —
3-e u3n., uctp. u gon. — M.: UHOPA-M, 2017. — 544 c.

HNHuTepHeT-pecypcsl:

www.fcior.edu.ru (MHpOpMamoHHbIe, TPDEHUPOBOYHBIE M KOHTPOJIbHBIC MAaTEPHAJIbI).

www.school-collection.edu.ru  (Equnas komiekuuud 1UGPOBBIX  00pa30BaTeIbHBIX
pECYpCOB).

https://www.yaklass.ru (Lludposoii 06pa3zoBaTenbHbIH pecypc A IIKON)

https://dom.mck-ktits.ru (Caiit mns crymentoB [AIIOY «MIIK — KTUTC» s

YIPOILIEHUS TPOBEACHUS 3aHATUI C MPUMEHEHHEM AJIEMEHTOB IUCTAaHIIMOHHOTO O0yUYeHUS).
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4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
TACIHATITAHBI

PesyabTaTsl 00y4eHus
(ymeHus1, 3HAHWS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHHUs!

Jluunocmnuie:

- c(OPMHUPOBAHHOCTh  TPEJCTABICHUA O
MaTeMaTUKe KaK YHHUBEPCAJIHHOM SI3bIKE HAYKH,
CpEICTBE MOJICIMPOBAHUS SIBJICHUA W TPOLIECCOB,
HJIIEeIX U METOIaX MAaTEMATHKU;

- MIOHMMAaHHe 3HAYMMOCTH MATEMATHKU JUIS
HAy4YHO-TEXHUYECKOTO nporpecca,
cOPMUPOBAHHOCTH OTHOIIICHHUS K MaTeMaTHKe Kak
K YacTh OOIIeYeNOBeYEeCKO KyJIbTYphl 4epes
3HAaKOMCTBO C HCTOPHEH pa3BUTHS MaTeMaTHKH,

SBOIOIMEN MaTeMaTHICCKUX UCH;

- Pa3BUTUC JJOTHYCCKOT'O MBIIJICHUS,
IIPOCTPAaHCTBCHHOI'O B006pa)KeHI/I$I,
aHrOpHTMquCKOﬁ KYJIbTYPHBI, KPUTHYHOCTHU

MBIIICHHS Ha YPOBHE, HEOOXOMMOM JJIs Oy Tymiei

podeCcCHOHATLHOM JeATEIILHOCTH, YISt
MPOJIOJDKEHHSI 00pa30BaHuUs U CaMOOOPa30BaHMUS,;

- OBJIaJICHEC MAaTEMAaTHYCCKUMH 3HAHUSIMH U
MTOBCETHEBHOM

YMCHUSIMH, H606XO)II/IMI)IMI/I B

KHU3HU, JI1 OCBOCHHA CMEXHBIX C€CTECCTBCHHO-

HaYYHBIX TMCIATUTAH " TACIATUTAH
npoeCCHOHATBHOIO  LIMKJIA, Ui MOJTyYeHHUs
oOpa3oBaHusi B  00JacTsIX, HE TpeOyrOIUX

yIITyOJICHHON MaTeMaTHIECKON ITOATOTOBKHY;

- TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO,
B TOM YHCJI€ CaMOOOpa30BaHMIO, Ha TPOTSKEHUH
BCEU CO3HATEJIbHOE

KHU3HU, OTHOLICHHEC K

HETIPEPBIBHOMY ~ OOpa30BaHUIO KAk  YCJIOBHIO

ycrnenrHod mpodeccCHoHaIbHOH W OOIIECTBEHHOM
NeSITEbHOCTH;

- T'OTOBHOCTb n CIIOCOOHOCTH K

BxoagHoli  KOHTpoOJIb, Cpe3  3HaHUH,

CaMOCTOsITENbHAsE PaboTa, KOHTPOJIbHAS
pabora, QpOHTATLHBIN, HHAMBUIYAILHBIN
pabora  mo

ONpoC;  TPOBEPOYHAs

JMIAKTHYECKAM KapTOYKaM, IK3aMeH.
Onenka «omauuHo» CTaBUTCS B TOM
clrydae, eciu:

- 3aJlaHus BBITIOJHECHBI TIOJHOCTBIO U
NpaBUILHO (TIPABUIIBHO BBIOpaH CIOCO0
penreHus, (HOpPMYJBI 3alHCaHbl BEPHO,
odopmiieHne

paboThl  COOTBETCTBYET

obpasiry);

- cZleJIaHbl PaBUIbHBIE BBIBOBI.
Onenka «xopowio» CTaBUTCS B TOM
cllyuae, ecllu:
- 33/1aHUS  BBINOJIHEHBl  MOJHOCTBIO
(mpaBWJIBHO BBIOpaH CMOCOO pelieHus,
(hopMyIIbl 3arMcaHbl BEpHO, 0QPOpMIIEHKE
paboTBl COOTBETCTBYET 00pa3ily), HO
JOTyIeHa OfHa He rpy0ast omulKa WiIn
He Ooyiee /BYX HEJO0YETOB U MOXKET HX
UCTIPaBUT CaMOCTOSITENbHO, WU IpPH
MTOMOIIIY HEOOJBIION MOMOIIN YIUTEIS.
Ouenka «yodoeremseopumensho» CTaBUTCA
B TOM Clly4ae, ecilu:

- 3a/IaHUSl  BBINIOJIHEHBl MPAaBUJIBHO C
y4yeToM 2-3 HEeCYUIECTBEHHBIX OIIUOOK,
WCTIPaBJICHHBIX ~ CaMOCTOSITEJIBHO  TI0
TpeOOBaHUIO MPENoJaBaTesl.

- 3a/laHvd BBIIIOJHCHBI NPABUIIBHO HC

15




CaMOCTOSITEJIBHOM TBOPYECKOM M OTBETCTBEHHOU

JIeATCILHOCTH;
- TOTOBHOCTh K  KOJUIGKTMBHOW  paboTe,
COTPYIHUYECTBY co CBEPCTHUKAMH B

00pa3oBaTebHOM, 00IIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIICZIOBATENILCKOM, IPOEKTHOM M JPYrMX BHJIAX
JESTEIILHOCTH;

- OTHOIIICHHE K npohecCHOHATTBHON
JESTEIbHOCTH KaK BO3MOXKHOCTH ~ y4acTusl B

pelLIeHumn JIMYHBIX, OOILIECTBEHHBIX,
rOCYJJapCTBEHHBIX, OOLIEHAIMOHATIBHBIX IPOOJIEM;
Memanpeomemubie:

- YMEHHUE CaMOCTOATENIBHO OIPENEIATh LU
JESTENbHOCTH U COCTAaBIIATh IUIAHBI JCSTEIbHOCTH;
CaMOCTOATENILHO OCYILECTBIIATH, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATEILHOCTD; HCIOIb30BaTh BCE
BO3MOJKHBIE pecypebl UL JOCTUKECHUS
IIOCTABJIICHHBbIX LE€JIEH MW pealu3alid IUIAHOB
JeATENbHOCTH; BBIOMPATh YCICIIHBIE CTPAaTETHd B

Pa3IMYHBIX CUTYyallUsX,

- YMEHUE  TPOAYKTUBHO  OOIIaThCI |
B3aMMOJICUCTBOBATh B  TPOIIECCE  COBMECTHOM
NESITETbHOCTH,  YYUTBIBATh  TO3HMIIMUA  JPYTUX

Y4aCTHUKOB ACATCIILHOCTH, B(I)q)eKTI/IBHO pa3peiaTb

KOH(JIHKTHI;
- BJIQJICHUE  HAaBBIKAMH  I103HABATEIIHHOM,
y4eOHO-HCCIIEI0BATETBCKOM " MPOEKTHOM

ACATCIIBHOCTH, HABBIKAMH PA3PCHICHUA HpO6J'IeM;
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIbHOMY
IMOUCKY MCETOAOB PCHICHUA INPAKTUYCCKUX 3a1aad,
MMPUMEHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHUA,

- TOTOBHOCTb n CIIOCOOHOCTH K
CaMOCTOSITEIbHOMN I/IH(I)OpMaL[I/IOHHO-
M03HAaBaTEIHHOMN ACATCIIBHOCTHU, BKIIFOYasd YMCHUC
OPUCHTHUPOBATHCA B

Pa3sIMYHbIX HCTOYHHKaX

MCHCC 4YCM Ha IMOJIOBUHY WJIM AOIYIICHA
CYIIIECTBEHHAsI OIIHOKA.

Onenka «HEYO0BIEMEOPUMENLHO
CTaBHUTCS B TOM CJIydae, eCiu:

0oJee)

- JIONYyLIEHBl  JBE (n

CYIIECTBEHHBIE OIIMOKH B XOzA€ paboTHl,

KOTOpble  OOy4aromuiics HE MOXKET
UCIPAaBUTh  Jaxke 10  TpeOOBaHUIO
IpenojaBaTels.
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UHPOPMAITHIH, KPUTHYECKU OLICHUBAaTh u
HMHTEPIIPETUPOBATH WHPOPMAITHIO, TTOTYJaeMYIO U3
pa3IUYHBIX HCTOYHHKOB;

- BJIAJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHUE
SICHO, JIOTMYHO M TOYHO H3JIaratb CBOIO TOYKY
3peHMs], HCIOJb30BATh AJCKBATHHIC SI3BIKOBBIC
CpEACTBA;

- BJIQJICHUE  HAaBbIKAMM  I1O3HABATEIbHOMN
pedrekcun Kak 0CO3HAHHS COBEPIIAEMBIX JCHCTBHIA
U MBICIUTENBHBIX TPOILECCOB, UX PE3YJIbTATOB U
OCHOBAaHMM, T'PAHUL] CBOEr0 3HAHUS M HE3HAHMS,
HOBBIX IIO3HABATENIbHBIX 33/1a4 M CPEACTB ISl UX
JOCTH>KEHUS;

- LEJICYCTPEMIICHHOCTD B TIOMCKAX U MPUHSITUN
pelleHuil, COOOpa3UTENbHOCT U HUHTYULMS,
pPa3BUTOCTh POCTPAHCTBEHHBIX IPEICTaBICHUM;
CIIOCOOHOCTh BOCIIPUHUMATH KPAacOTy U TapMOHUIO
MHDa;

npeomemmuule:

- c(OPMUPOBAHHOCTh ~ MPEACTaBICHUNA O
MaTeMAaTUKE KaK 4aCTH MUPOBOM KYJIBTYpPbl U MECTE
MaTeMaTUKA B  COBPEMEHHOM  IMBWIM3AIIUH,
crioco0ax OMHMCAaHUWs SIBJICHWN pealbHOTO MHpa Ha
MaTEMAaTUYECKOM SI3BIKE;

- cOPMUPOBAHHOCTh ~ TPEACTaBICHHHA O
MaTeMAaTUYECKUX  TIOHATHSX KAaK  BaKHEHIINX
MaTeMaTUYECKUX MOJIEJISIX, MIO3BOJISIIOIINX
OIKCHIBATh M U3YYaTh Pa3HbIE MIPOLECCHI U SBJICHUS;
MMOHUMAHUE  BO3MOXHOCTH  aKCMOMAaTHYECKOTO
MTOCTPOEHHSI MATEMATUIECKHIX TEOPHH;

- BIAJICHUE METOJaMM  JI0Ka3aTelbCTB U
QITOPUTMOB PEUICHUs, YMEHUE WX MPUMEHSTh,
MIPOBOJIUTh JIOKAa3aTeJIbHBIE PACCYXKIEHUS B XOE
peleHus 3a1a4;

- BJIaICHHUC CTaHAAPTHBIMHA nmpueMamMmn
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pELIEHNs] palMOHAIBHBIX U HMPPALMOHAIBHBIX,
II0KA3aTeNbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUHM W HEPABEHCTB, HX  CHUCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
[IpOrpamm, B TOM YHCJIE JUI IIOMCKA IIyTH PEILEHUs
Y WUTIFOCTPALIMU PELLICHUs YPAaBHEHUN U HEPABEHCTB;
- C(OPMHUPOBAHHOCTb ~ MpEJCTaBICHUN 00
OCHOBHBIX IOHATHSIX MAaTEMATUYECKOrO aHAIN3a U
HX CBOMCTBAX, BIIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBesieHne (PyHKLUA, UCIOIB30BaHHUE TTOTyYEHHBIX
3HaHWWM JUI1 ONHCaHWS W aHaIM3a peallbHbIX
3aBHCHMOCTEM;

- BIQJICHUE  OCHOBHBIMM  IOHATHAMU O
IUDIOCKUX M HPOCTPAHCTBEHHBIX I'€OMETPHUYECKUX
¢urypax, ux OCHOBHBIX CBOWCTBAX;
cpopMHPOBaHHOCTH YMEHUS pacno3HaBaTh
reoMeTpuyecKue (pUrypsl Ha yepTexax, MOJIEIsAX U B
peaIbHOM MHpE; PUMEHEHNUE U3YyYEHHBIX CBOMCTB
reoMeTpuiecKkux QGuryp u GopMyn s pemeHus
reOMETPUYECKUX 3a7ad M 3a7ad C IPaKTHYECKUM
COJCPKAHUEM;

- C(OPMUPOBAHHOCTh  MPEACTaBIEHUA O
IIPOLECCAX U SIBJICHUAX, UMEIOIIMX BEPOSTHOCTHBIN
XapaKkTep, CTaTUCTHUYECKUX 3aKOHOMEPHOCTSAX B
peabHOM MHUpE, OCHOBHBIX HIOHATHAX
UIEMEHTAPHONW TEOPUHM BEPOATHOCTEH; YMEHUI
HaXOJUTh U OLIEHWBATh BEPOATHOCTHU HACTYIUICHUS
COOBITHI B IPOCTEUIIINX MPAKTUYECKUX CUTYAIUAX U
OCHOBHBIE XapaKTEPUCTUKH CITy4aiHbIX BEJIUYMH;

- BJIQJICHUE  HAaBbIKAMH  HCIIOJIb30BAaHUS
TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM IPH pelIeHUH

3a1ad.
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