MyHnuuunajabnoe 6101KeTHOE 001e00pa3oBaTe/IbHOE yUpeKkIeH e
«Cpennsist 06ueoGpasoBaTe/ibHas mKoaa Ne2 c.in. Hangrepeunoe»

IIpunoxenue No |
kK OOIT COO
OI'OC

PABOYAS ITIPOTPAMMA
0 y4eOHOMY TIpeaMETY:
MaremaTtuka
10-11 kmacc
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ITosicHuTenbHas 3anucKa
Pabouas nporpamma no yueGuomy npenmery «Marematrka» CoCTaBeHa B COOTBETCTBHY C
TpeboBanusmn: Denepansroro sakona «O6 obpasosannn B Poceniickoit ®enepatmny ot 29.12.2012
Ne273-D3;
IIpukazom Munncrepcersa 00pa3oBaHus U Haykw Poccuiickoit Oenepaunn ot 31 mexabps 2015r. Nol578
«O BHECCHWH W3MEHEHWH B (benepasbHEI rocynapcTBEHHBII 00pa30BaTeNbHbIH CTAHAAPT CpegHero
obrero o6pa3oBanus, yTBEPIKIEHHBI MprKas3oM MuHKCTepcTBa 06pa3zoBanus u Hayku Poccuiickoii
Denepauun ot 17 mast 2012r. Ned13x;
B cooTBeTcTBHH ¢ TpeboBanusimu ®I'OC COO.00IT COO. ¢ Y9eTOM TpOrpamMmMBbI ISl
001e0bpasoBatelbHBIX yupexnenui T.A. BypmucTpoBoii. (Anre6pa 10-11 k1.: [Iporpamma s
obreobpasoBarenbHbIX yupexenuit /T.A. Bypmucrposa. — M.: [Ipocseruenwe, 2011 u ["'eometpus 10-

Ikir.: Tlporpamma mist 061meo6paszoBaTenbHbIX yapexnennit /T.A. Bypmuctposa. — M.: [Tpocserenme.
2011).

[peamer «Matemariika» siBisieTcs MHTCTPUPOBAHHBIM, cocTosiuuM B 10 -11 kmacce U3 OBYX pasienos:
«Anredpa 1 Havala MATEMATHUYECKOTO aHAIH3ay | «l'eomeTpnsy.

B 10 knacce Ha nsyuenue Kypea «Anrebpa v Hauaia MaTeMaTHIeCKOro aHaTH3ay otBonnTcs 140 vaca, Ha
u3ydeHue Kypea «I'eometpusi»y orBoautes 70 qacos, Beero 210 qacos. (35 Henen)

B 11 krmacce Ha usyuenue Kypca «Aurebpa 1 Hauaia MaTeMaTHUeCKOTO aHAIH3ay otBoANTCs 102 "acos,
Ha m3yHeHue Kypca «I'eomeTpus» oTBomuTes 68 wacos, Beero 170 qacos. (34 venenn)

Y4e0H0-MeToIecK il KoMILIeKe (YMK), oGecnieunBaoumiii peaansamiio paboyeii mporpaMmnl.

| VueGnnk JnpakTuaeckne mMatepruas -
Anrebpa n Havana aHanusa: 10-11 k. yaebauk | ML [llabynnn, M.B. Tkauésa, H.E. ®énoposa |
as 00mmeobpasosat. opranusamnuit / [IILA. Hunaxruueckue marepuansl no ajirebpe n
Ammmos, O.M. Komsrun, M.B. Tkauesa u ap.] | Hawanam aranu3a uis 10 knacea
— M.: IlpocBeutenne, 2017. 00111e00pa30BaTeTbHBIX Opranm3atmit / M.:

IIpocBerenwe, 2017.

M.W. Ulabyrun, M.B. Txauésa, H.E. ®énoposa
Mnnaxrinyeckne mateprans o anredpe u
HadajlaM aHaymsa 1uis 11 kiacca
001eo6pazoBaTesIbHBIX Opranu3anuii / M.:
ITpoceemenne, 2017.

Aranacsu JI.C., Bytysos B.®., Kagomiiesn C.b., | IumaktrHueckue MaTepHabl o reomMeTpuu st 10

[osusk 3., Kncenesa JI.C. Teomerprst. 10— KJracca.

LT kmacesr: YueGHuk mus o6meoGpasosarensabx | 3us b.I'., M.: Tlpocsenienne

VUPCHKIACHNH, JlMnaKkTHYeCKe MaTepHabl 1o FeOMETPHH LTS
M.: Ilpocsemenne, 2017. 11 kmacca.

3uB b.I'., M.: [Ipocsetenue




I. IInanupyemsble PE3yJbTaThbl OCBOEHHS Kypca MaTeMaTHKE:
Crannapt ycranasnusaer tpeGosanms k pe3ysbTaTamM OCBOECHHS 00YYaIOLIUMHCS OCHOBHOIM
00pa3oBaTeTbHON MporpaMMBb:
- IMHHOCTHBIM, BKITHOYaIOIINM TOTOBHOCTD H CITOCOBOHOCTE 00YUAIOIMXCST K CAMOPA3BHTHIO 1
TTHOCTHOMY CaMoOpeIeIeHnIO, ChOPMHPOBARHOCTD HX MOTHBALIHH K O0YUEHHIO 1 LeNIeHarpaBIeHHON
MO3HABATE/IBHOI JICSTENIBHOCTH, CHCTEMBI 3HAUMMBIX COLMATEHAIX 1 MEKITMYHOCTHBIX OTHOLLIEHHI,
UCHHOCTHO-CMBICITOBBIX YCTAHOBOK, OTPAXKAIOIINX JIHTHOCTHBIE I TPaX{IaHCKHE MO3HLIHN B
ACSTCIIBHOCTH, aHTHKOPPYIIIHOHHOE MHPOBO33pEHHUE, TPABOCO3HAHIIE, SKOJIOTHYECKYIO KYJIBTYypY,
CTIOCOOHOCTB CTABHTB LENH ¥ CTPOHTE KU3HEHHBIE TIIAHEBI, CTIOCOOHOCTE K 0CO3HAHMIO POCCHHCKOIH
TPOXNAHCKON HICHTHYHOCTH B MOJIHKYTETYPHOM COLHYME;
- METANPCAMETHBIM, BKIIIOYAIOIMM OCBOEHHEIE 06y YaommMHuCs MEXIIPEIMETHBIE TOHSITHS U
YHUBCpCallbHbIC yueOHbIe NeHCTBUS (pery ATHBHbIE, M03HABATEbHELE. KOMMYHHUKATHBHEIE).
CIIOCOOHOCTD X HCITO/Ib30BAHMS B [TO3HABATEILHOMN 1 COLMAIIBHON MPAKTHKE, CAMOCTOSITEIbHOCTD B
IJTAHNPOBAHWH M OCYLICCTBICHHH yUeOHOM NEATEIbHOCTH 1 OpraHu3alnK y4eOHOT0 COTPYAHHYECTRA ¢
HME/laroraMm 1 CBEPCTHUKAMH, CIOCOOHOCTB K MOCTPOSHHIO MHINBUAYaAIbHOH 00pa3oBaTeTbHOIN
TPACKTOPHH, BITa/ICHHE HABBIKAMH yUEeGHO-HCCIIEN0BATELCKO, MIPOEKTHOH U COLHANBHOI
JEATENIBHOCTH;,

- PCAMCTHEIM, BKIIOHAIOLIHM OCBOCHHbIE 00YyUaIONMHUCS B XOIe M3YyUeHHs yueOHOro rpeamera
YMCHUA, CTICUH(DHYECKHE ISl TaHHOM ITpeIMeTHO 00J1aCTH, BHIbI IEATEBHOCTH 10 MTOJTYYEHHUIO HOBOTO
SHAHU B paMKax yueOHOTo MpeaMeTa, ero mpeobpasoBantio i MPHMEHEHHIO B yueOHBIX, yueOHO-
MTPOCKTHBIX M COLUMABHO-TIPOCKTHBIX CHTYALIHSIX, (hopMHpoBaHHE HayqHOTO THITA MBILIIEHHS, BlateH He
HaY1HOH TEPMHUHOJIOTHEH, KIIOUEBEIMH TIOHATHSIMH, METOLAMH U MPHEMAMH.

*JINYHOCTHBIE Pe3yNbTATHI OCBOCHHS pabodeit mporpammel o MatemaTrke 10-11 KIACCOB TOMKHEL
OTpaxkarh:

- POCCHHCKYIO TPaX1aHCKYIO HISHTHYHOCT, TATPHOTH3M, YBaXCHHE K CBOEMY HApOly, JyBCTBA
OTBETCTBEHHOCTH 1epen PoAMHOM, roprocTy 3a cBoit kpail, cBoto Ponnny, npournioe u Hacrosiee
MHOTOHALHOHAIBHOTO Hapola Poccuu, yBaxeHHe rocynapeTBEHHBIX CHMBOIIOB (rep0, duar, rumu):

- TPAKIAHCKYIO TIO3HLMIO KAK AKTHBHOTO U OTBETCTBEHHOTO WIEHA POCCHIICKOTO o0mecTa,
OCO3HAIOMIETO CBOM KOHCTHTYLIHOHHBIE TIPaBa i 0OSI3aHHOCTH, YBAIKAIOIIETO 3aKOH 1 TTPABOIIOPSIIOK.
00JIafaroero 9yBCTBOM COBCTBEHHOTO IOCTOMHCTBA, OCO3HAHHO NPUHUMALOLLETO TPaIHLIHOHHbIE
HaLlHOHATILHBIC 1 O0LIEHENOBEYECKHE TYMAHHCTHYECKHE | JAEMOKPAaTHYECKHE [IEHHOCTH;

- TOTOBHOCTD K ci1yskeHnio OtevecTsy, ero 3awure:;

- CPOPMHPOBAHHOCTE MUPOBO33pEHHS, COOTBETCTBYIOWIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOMN MPAKTHKH, OCHOBAHHOTO HA JHATOTE KYJBTYD, & TAKIKE Pa3sIHIHBIX (JOPM OOLIECTBEHHOTO
CO3HAHHS, OCO3HAHHME CBOETO MECTA B TONHMKYIBTYPHOM MHPE;

- ChOPMHPOBAHHOCTB OCHOB CAMOPA3BHTHS H CAMOBOCTIMTAHHS B COOTRBETCTRIN ¢ 00LIEHeTOBEUECKHMH
HCHHOCTAMH M MICaTIaMK TPAXKIAHCKOTO O0IIECTBa; FOTOBHOCTE U CTIOCOGHOCTD K CAMOCTOSTENBHOL.
TBOPYECKOH M OTBETCTBEHHOM JESATENBHOCTH;

- TOJICPARTHOE CO3HAHME ¥ TTOBEJICHHE B MOJIUKYILTYPHOM MHPE, TOTOBHOCTE H CITOCOGHOCTD BECTH
ANAJIOT ¢ APYIruMH THOABMH, JOCTHI'ATh B HEM B3aHMOIIOHUMAaHHUA, HAXO/IUTh O6LLU-'I€ LUCJITH H
COTPYAHNHATE WA MX AOCTHIKEHHS, CIOCOOHOCTD MPOTHBOCTOSI T HIAEOTOTHH IKCTPEMH3MA.
HaWuOHaJTU3Ma, KCGHO(l)O6I’IH, OIUCKPUMHWHALMU 110 COUHAaJIBHBIM, PECIIMTHO3HBIM, pacoBbIM,
HAlHOHAJIBHBIM MPU3HAKaM W IPYTUM HETaTHBHBIM COLHATBHBIM SIBIICHHSIM:

- HaBBIKHM COTPYIHHHECTBA CO CBEPCTHUKAMH, IETBMH MITA/IIEr0 BO3PACTA, B3POCIBIMH B
00pa3oBaTeIbHOM, 0OIIECTBEHHO MONE3HOMH, yueGHO-HCCIEN0BATENBCKOI. MPOCKTHOH M APYTHX BHAAX
JEATEIIBHOCTH,

- HPABCTBCHHOC CO3HAHME 1 TTOBC/ICHUE Ha OCHOBE YCBOEHHsI 00ILEHeII0BeYeCKUX LIeHHOCTe !

- POTOBHOCTD H CIIOCOOHOCTB K 00PA30BAHMIO, B TOM YHCIIE CAMOOOPA30BAHMIO, Ha MPOTSIKEHNH BCEH
KU3HHA; CO3HATCTPHOC OTHOWIEHHE K HEMPEPBIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCIIEIIHOM
Npo(eCCHOHANTBHOM ¥ 0OIIEeCTBEHHOI! JEATEIIBHOCTH;



- ICTETHHECKOC OTHOMIEHHE K MUPY. BKITIOYas 3CTETHKY OBITa, HAYYHOTO M TEXHUUECKOTO TBOPYECTBA,
CropTa. OOIIECTREHHBIX OTHOUICHHUT:

- TPHHATAE 1 pean3aunio LIEHHOCTEH 310poBOTO 1 6e30TacHOro 00pasa JKH3HH, TTOTPeGHOCTH B
(pU3HYECKOM CaMOCOBEPLIEHCTBOBAHHH, 3aHATHAX CIIOPTHBHO-0310POBUTEIbHOM JAESATETbHOCTDIO,
HCTIPUATHE BPEIHBIX IPUBBITEK: KYPEHHUS, YTIOTPEONESHHS AJIKOTOJIs, HAPKOTHKOB;,

- OepexHoe, OTBETCTBEHHOE B KOMITETEHTHOE OTHOIICHHE K dusuaeckomy n TICHXOJOTHUECKOMY
3/10POBBIO, KaK COOCTBEHHOMY, Tak M IPYTUX JIIOMEH, YMEHHE OKA3biBaTh NIEPBYIO TIOMOIIIE;

- OCO3HaHHBIH BEIOOP Oymytei mpo(eccuy H BO3MOKHOCTEH peanu3anurn COOCTBEHHBIX KU3HEHHBIX
IJIAHOB: OTHOIIECHHE K MPO(ECCHOHANBHON NeSITENbHOCTH KAaK BOAMOXKHOCTH YyHUACTHS B PEIICHHH
JIMYHBIX, OOIECTBEHHBIX, MOCYIaPCTBEHHBIX, OBIIEHAMOHATbHBIX npooem;

- C(pOPMHUPOBAHHOCTB 3KOJIOTMUECKOTO MBILIIEHHNS, TIOHHMAHHS BIHSHIS COLMAITBHO-3KOHOMHYECKHX
ITPOLECCOB Ha COCTOSIHUE IPHPOIHOM U COLMANBHOM CPe/Ibl; MPHOOPETEHNE OTIBITA IKOJIOTO-
HaMpaBICHHON AESITEILHOCTH,

- OTBCTCTBEHHOC OTHOLICHUE K CO3JIaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO MIPHHSTHS LeHHOCTEl
CEMEHHOM KN3HH.

*MeTanpeameTHbIe Pe3yIbTATBI OCBOSHHS Kypca MaTeMaTHKH JTOJKHBI OTPaXKaTh:

- YMCHHC CaMOCTOSITEIBHO ONPEICISITE LEH ACSITeIbHOCTH U COCTABIISITE TIAHBI AT TbHOCTH:
CaMOCTOSITETEHO OCYLIECTBIISATh, KOHTPOJIMPOBATE M KOPPEKTHPOBATE JAEATENbHOCTD, HCITOIB30BATh BCE
BO3MOXKHBIC PECYPChI AJI1 AOCTHIXKEHHS MTOCTABJICHHBIX LEJIeH U peann3anni MiaHoB AesITeNbHOCTH:
BBIOMpPATH YCIIEIIHBIE CTPATETHH B PA3ITHYHBIX CUTYalUsIX,

- YMCHHE IPOJYKTHBHO OOILATECS M B3aMMOJIEHICTBOBATE B IPOLIECCE COBMECTHOMN HEATENBHOCTH,
YHHUTBIBATE TO3HLMH IPYTUX yIACTHHKOB JEATEIBHOCTH, (QPEKTHBHO pa3pemiaTs KOHQIUKTBL;

- BJIA/ICHNC HABBIKAMH MO3HABATEIbHOM, yueOHO-HCCIeN0BATEIbCKON U TIPOEKTHO AeSITeTbHOCTH,
HABBIKAMH pasperuerus npodem; criocoOHOCTh U TOTOBHOCTD K CaMOCTOSTENILHOMY MTOUCKY METOJI0B
PCLICHUS TIPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOLOB TI03HAHUSI;

- TOTOBHOCTB M CIIOCOOHOCTB K CAMOCTOSTENIBHON HH(OPMAI[MOHHO-TI03HABATEILHON [esTeIbHOCTH,
BJTAZICHNEC HABBIKAMH TIOJTYHCHHS HEOOXOMMMOH WH(MOPMALIHH U3 CTIOBAPEH PasHBIX THIIOB, YMEHHE
OPHEHTHPOBATHCS B PA3IIMYHBIX HCTOYHHKAX WH()OPMALWH, KPUTHIECKH OLICHUBATH W HHTEPTIPETHPOBATD
HH(OPMALHIO, TTOTYHAEMYIO M3 Pa3HIHBIX HCTOUHHKOB;

- YMEHHE UCTIONIb30BATh CPEACTBA HH(DOPMALHOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHH (natee - UK T)

B PCLICHHH KOTHHTHBHBIX, KOMMYHHKATHBHBIX W OPraHH3alMOHHBIX 3a/1a4 ¢ COOII0AeHnEM TPeOORaH M
OPrOHOMUKH, TEXHUKH OE30MACHOCTH, THTHEHBI, PECypcocOepeReHH s, TIPABOBBIX M HTHHECKUX HOPM.
HOPM MH(OPMAIIMOHHOIT 6E30TTaCHOCTH;

- YMEHHE OMPENeIIsITh Ha3HAYECHNE U PYHKIIMHU PA3THYHBIX COUHAIBHBIX MHCTUTYTOB -

- YMEHHE CaMOCTOSTENIbHO OLIEHUBATE U IPUHNAMATE PELIEHHUS, OTPe/Ie ISTIOIIHNe CTPATETHIO TTOBEICHHS, ¢
YUETOM I'DaXIaHCKUX W HPABCTBEHHBIX LIEHHOCTEIH;

- BJIALIEHHME A3BIKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JIOTHYHO ¥ TOUHO H3JIATaTh CBOIO TOUKY 3PEHHSL.
FCTIOIB30BATE a/IeKBaTHBIE SI3BIKOBBIC CPEJICTRA;

- BJIaJICHHE HaBbIKAMH TTO3HABATEIBHON pe(hIIeKCHI KaK 0CO3HAHHS COBEPIIAEMBIX JeHCTBHUIL 1
MBICJTUTEJIBHBIX MIPOLIECCOB, X PE3YNBTATOB ¥ OCHOBAHWH, MPAHUIl CBOETO 3HAHWMS W HE3HAHMS, HOBbIX
TO3HABATENBHBIX 38/]a4 U CPEJICTB HX MOCTHIKEHHS.

*. llpeameTHble pe3yIbTaThl yCTAHABIHBAIOTCS IS yUeOHBIX PEAMETOB HA 6A30BOM H YTITYOIEHHOM
YPOBHSIX.

[Ipe/veTHbIE pe3y ibTaThl 1UIs yUeOHBIX MpeaMeTOB Ha 6a30BOM YPOBHE OPHEHTHPOBAHEI HA
obecrieueHne nperMyIeCTBEHHO 0011e00pa3oBaTebHOM U OOWEKYILTYPHOMH TTOAIOTOBKH.
[IpenmeTHbie pe3ysibTaTsl AJIs yHeOHBIX TPEAMETOB Ha YriTyGIeHHOM yPOBHE OPHEHTHPOBAHbI
MPEHMYIIECTBEHHO Ha TIOATOTOBKY K MOCIEAYIOMEMY MPoecCHOHAIBHOMY 00pa30BaHMI0, pa3BHTHE
WHIMBHIYATBHBIX CIOCOOHOCTEN 0OyUatommxces mytem 6osee riryboKoTo, ueM 3TO MpelyCMaTpHBaeTCsI
0a30BBIM KypCOM, OCBOEHHEM OCHOB HayK, CHCTEMaTHUECKHX 3HAHUI 1 CrIocOO0B AeHCTBUI, MPUCYIINX
JTAHHOMY YueOHOMY Tpe/IMETY.
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IIpenmeTHbIe pesynbTaThl yuebHBIX [PEAMETOB OPHEHTHPOBAHBI Ha ()OPMHPOBAHNE LIETOCTHBIX
NPEACTABNCHUH O MHPE U O6IIEeH KyIBTYPBI 06YYAIOMHXCS ITyTE€M OCBOCHHSI CHCTEMATHUECKUX HAYUHBIX
3HaHHWH 1 CTI0C000B NelicTBHI Ha METampeIMETHON OCHOBE.

IlpeameTnble pesynTaThl momKHE! 0BecrednBats BO3MOXKHOCTB 1aTbHEHIIIETO YCIEIHOTO
HpU$CCCHOHHJbHUH)UﬁyHCHHHIHHIHPO¢CCCHOHﬂﬂbHUﬁLWHTCHBHOCHL

M3y4enne npeamertHoit o6mactu "MatemaTika i MH(OpMaTHKa" T0KHO 06eCe nTh:
COPMHPOBAHHOCTE MPeACTABNEHH I O COLMHAIBHBIX, KYJIBTYPHBIX H HCTOPHIECKHX (hakTopax
CTaHOBJICHUS MATEMATHKH U HH()OPMATHKH;

C(OPMHPOBAHHOCTE OCHOB JTOTHIECKOTO, ANTOPHTMHYECKOTO H MATEMATHYECKOTO MBIIIICHHS:
CPOPMHPOBAHHOCTE YMeHHMil MPAMEHSATD TOJTyUEHHBIC 3HAHUS TIPH PELIEHHH PasIHUHbIX 3a1a4:
C(I)Opi\llvlpOBaH]-lOL“l'b llpC,CLC'I‘aB.“"IGHI’II‘VI 0 MareéMaTHKe KaK 4acTH O6Ul€LI€HOBGLTeCKOﬁ K)’HBT_Vpr,
YHUBEPCAIIBHOM SI3bIKE HaYKH, MO3BOJISIONIEM OMHCHIBATE 1 H3y4aTe peasbHbIE MPOLIECChl U SBICHUS
c(pOpPMHPOBAHHOCTE MPEACTABIEHHIE 0 posm uHpopmatky 1 UKT B coBpeMeHHOM 061ecTRe.
TTOHMMaHHE OCHOB MTPABOBBIX ACTIEKTOB HCIIOIB30BAHIS KOMITBIOTEPHBIX MPOTPamMM i paboThI B
WHuTeprerTe;

CPOPMHPOBAHHOCT MPEICTABIEHHH O BIHSHUY MH(OPMALMOHHBIX TEXHOIOTHI Ha JKH3Hb Ye/I0BeKa B
O0LIECTRE; TOHNMAHHE COLHATBHOTO, IKOHOMHYECKOTO, MOMTHYECKOTO, KYTbTYPHOTO, I0PHINYECKOTO.,
HPHPOIHOTO. SPTOHOMHHUECKOT0, MEAHLIMHCKOTO B (H3HONOMHYECKOTO KOHTEKCTOR MH(DOPMALIHOHHBIX
TEXHOJIOIHH;

TMPHHATHE STHHECKNX aCTIeKTOB HH(OPMALMOHHBIX TEXHOIOTHI; OCO3HAHHE OTBETCTBEHHOCTH JIIO/IEH.
BOBJICHCHHBIX B CO3MaHHE M HCITOJIB30BAHHE HH()OPMAIHOHHEIX CHCTEM, PaCIPOCTPaHEeHHEe HHOPMALIHH.
IIpeamMeTHbIe pe3ynbTaTh! M3YHCHHUsI IPEIMETHOHN 00acTr "MarteMaThka u HHpOpMaTHKa" BKIIIOYAIOT
MPEAMETHBIC PE3yTbTATE! H3YUEHHS YUEOHBIX ITPEAMETOB:

"MaTtemaTuka" (BKa04as aredpy W HaYAIa MATEMATHYECKOT0 AHAJIN3A, TEOMETPHIO)
(Yrayb.aennslii yposens) - TpeOOBAHNS K TIPEIMETHBIM Pe3ybTATAM OCBOCHHS Ga30B0T0 Kypca
MaTeMaTHKH J0JKHBI OTPaXKATh!

- COPMHPOBAHHOCTE MPENCTABICHHH 0 MAaTeMATHKE KAK YACTH MHPOBOH KyJIBTYPBI H O MECTE
MATCMaTHKN B COBPEMEHHOH LIHBHIIM3ALNH, O CII0COOAX OMHUCAHHS Ha MaTeMATHUECKOM S3bIKe SIBJICHU I
PeaIbHOTr0 MUpa;

- C(hOpPMUPOBAHHOCTE MPEACTABICHHH 0 MATEMATHUECKIX TIOHATHSX KaK 0 BAXKHEHIINX MaTeMaTHUeCKHX
MOACJIAIX, TIO3BOJIAIOINX ONMCEIBAT U M3Y4aTh PasHble MPOUECCH! i SBIEHNS: TOHNMAaHHE BO3MOMXKHOCTH
aKCHOMATHHECKOTO MOCTPOCHHUSI MATEMATHYECKUX TEOPHI;

- BJIAACHAE METOZIaMH I0KA3aTEITBCTB M AITOPUTMOB PEILIEHNS; YMEHHE HX MPUMEHSITh, TIPOBOJIHTE
HOKA3aTCIBHBIE PACCYKIEHHS B XO/IE pEIIEHHS 3a/1ay;

- BIIA/ICHAE CTAHAPTHBIMH TIPUEMAMH PELIEHUS PALHOHANBHBIX H HPPALHOHATBHBIX, [T0KA3aTEbHbIX.
CTCIICHHBIX, TPHTOHOMETPHYECKHX YPABHEHH H HEPABEHCTB, X CHCTEM; HCIONb30BAHNE FOTOBBIX
KOMIIBIOTCPHEIX TPOTPaMM, B TOM YHCIIE [T TIOUCKA TTYTH PEIIEeHHS | HIITIOCTPALNH PEIIeHHs
YPaBHEHHI 1 HEPABEHCTB;

- C(hOPMHPOBAHHOCT MPEACTABICHH 06 OCHOBHBIX TTOHATHUSIX, HIACAX U METOJIAX MaTEMaTHUYECKOTO
aHalluza;

- BJIAACHWE OCHOBHBIMH MOHSTHSMH O MITIOCKHX H NPOCTPAHCTBEHHBIX F€OMETPHUIECKHX Gurypax, nx
OCHOBHBIX CBOHCTBAX; ChOPMUPOBAHHOCTD yMEHHS PACIIO3HABATH HA HepTekKax, MOLENSIX U B peaibHOM
MHPE TEOMETPHUICCKHE (PUTYPLI; TPUMEHEHHE H3yTeHHBIX CBOWCTB FeOMETPHUIECKHX QUTYP U (opmy
AT PELICHHS TCOMETPHIECKHX 3a1a4 M 3a1a4 C MPAKTHUYECKHIM COIePIKAHHEM:;

- C(OPMHPOBAHHOCTE MPEACTABIEHNH O TPOLECCAaX H SBICHHAX, HMCIOLTHX BCPOSATHOCTHBIN XapakTep, 0
CTATHCTHAICCKUX 3aKOHOMEPHOCTSX B peaslbHOM MHPE, 06 OCHOBHBIX MOHSTHSX eMeHTapHOMH TEOpHH
BCPOSITHOCTCH; yMEHHIT HAXOMTD M OLEHHBAT BEPOSTHOCTH HACTYIJICHUS COBBITHIL B MPOCTEHIUTHX
MMPAKTUICCKUX CUTYALMAX 1 OCHOBHBIE XaPAKTEPHCTHKH CIyqaiiHBIX BETHUIHH:

- BIIAJICHUE HaBBIKAMH MCTIONIb30BAHHS FOTOBBIX KOMITbIOTEPHBIX POrPaMM MPH PeLleHHH 3a/1au:

- JUIS CIIETIBIX U CITab0BUASILINX 00YyUaIOIINXCS:
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OBJIAZICHHC NPaBIJIAMA 3allHCH MaTeMaTHIECKHX (OPMYJT H CIIELMalbHBIX 3HAKOB PelbehHO-TOUEeHHO
cucTembl 00o3Havuenui JI. Bpais;

OBJIAJICHUC TAKTUIIEHO-OCS3ATENIbHBIM CITOCOOOM 00CIIEI0BAHHS M BOCTIPHSITHS PENbe(HBIX H300paKeHHi]
PEAMETOB, KOHTYPHBIX H300paXXeHNH reOMETPHUECKIX (QHUTYp U IPyToe;

HAJTHYHE YMCHHS BBITIOJIHATD TEOMETPHYECKHE MOCTPOCHHS C TOMOIIBIO LIAPKYJIS M THHENHKN, YATATh
perbeHbie rpadikn TeMeHTapHBIX QYHKIHEA Ha KOOPAHHATHOI MI0CKOCTH, TPUMEHSIT CIEeIHANbLHEIE
npucnocobietus st penbedroro depuenns ("Jlpadremen’, "[lxonbHuK");
OBJIAJICHHC OCHOBHBIM (DYHKLMOHAIOM [IPOrPAMMBbI HCBHU3YaJIbHOTO JIOCTYTa K MH(QOPMALIMHK Ha YKpaHe
MEPCOHANIBHOTO KOMITBIOTEPA, YMEHHE HCIIONB30BAT NEPCOHAITBHBIE TH(IOTEXHIYECKIE Cpe/ICTRA
MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHOTO I0CTYIIA CIIENbIMHT 00yHarOIMUMHCS;

- WUt 00yHaIOMMXCS ¢ HAPYIIEHUSIMY OTOPHO-IBHTATEBHOTO arnrmapara:

OBJIA/ICHAC CITENHabHBIMA KOMITbIOTEPHBIMH CPEJICTBAMH MPEICTABICHAS W aHANN3a TAHHBIX U yMEHHe
MCIOJIBE30BATE TIEPCOHANBHBIE CPENCTBA HOCTYTIA C YHETOM JIBHTATENLHEIX, PEUEIBHTATELHEIX 1
CEHCOPHbBIX HApYIIEHHIT;

HAJTHHIHAC YMCHHS HCIIOJTB30BAT MIEPCOHANIBHBIE CPE/ICTBA JIOCTYTIA.

"MaremaTuka" (BK/II0Yast aarefpy M HAYAA MATEMATHYECKOT0 AHAJIN32, TEOMETPHIO)
(Yrary6.eHHbIH ypoBeHb) - TpeGOBAHNS K MPEIMETHBIM Pe3yIbTATAM OCBOSHHS yriybneHHOTo Kypcea
MAaTEMaTHKH JO/DKHBI BKIIIOUATh TPEOOBAHMUS K Pe3yIbTaTaM OCBOCHHUS 6a30BOTO Kypea W A0TONHHTENbHO
OTpaxarh:

- ChOPMHPOBAHHOCTB MpE/CTABNIEH I 0 HEOOXOIMMOCTH 10KA3aTEIbCTR pH 000CHOBaHUH
MATEMATHHECKIX YTBCPXKACHUH W POJIM aKCHOMATHKH B TTPOBEACHHH J€LYKTUBHBIX PACCYKICHHIL:

- CHOPMUPOBAHHOCTE MOHSTHITHOTO annapaTa Mo OCHOBHBIM pa3/ie/ianm Kypca MaTeMaTHKW; 3HaHHH
OCHOBHBIX T€OPEM, (JOPMYJI H YMEHHUS HX NPUMEHSITh; YMEHHS I0KA3BIBAT TEOPEMbI H HAXOIUTh
HECTAHIAPTHBIE CIIOCOOBI PEIIECH S 3a/au;

- CHOPMHUPOBAHHOCTL YMEHHH MOLEIHPOBATE PEATbHBIE CHTYALH, HCCIEN0BATh TIOCTPOEHHBIE MO/IEITH,
WHTEPIPETUPOBATE MOTYUSHHBIN Pe3yIIbTAT;

- C(h)OpPMHPOBAHHOCTE MTPEACTABIEHHI! 06 OCHOBHBIX MTOHITHSAX MATEMATHYECKOTO AHATH3A H HX
CBOICTBAX. BJIAJICHUE YMEHHEM XapakTepH30BaTh MOBEIEHNE QYHKIIHH, HCTIONb30BaHMHE TOJTYUEHHBIX
3HAHWIL 711 OITHCAHNS W aHaTM3a peaibHbIX 3aBHCHMOCTE!;

- BJIAJICHHE YMEHHSAMHK COCTABIICHHSI BEPOSITHOCTHBIX MOJIENEH 110 YCIOBHIO 334891 H BBIYHCIICHHUSI
BEPOSTHOCTH HACTYILIEHHS COOBITHH, B TOM YHCIIE C TIPUMEHEHHEM HOPMYIT KOMOHHATOPHKH H
OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; HCCIIEN0BaHUS CITyHalHBIX BEJHHUHH [10 X PACTIpeelIeHHUIO.

PeryasitTuBHble yHHBepCa/IbHBIE yueOHbIE JelicTBHS

BeinyckHHK HAYUHTCH:

- CAMOCTOSITC/ILHO  OLIPE/CIISTh LEJN, 3a1aBaTh MapaMeTpbl W KPUTEPHH, MO0 KOTOPBIM MOKHO
OTIPEJEIINTD, UTO LEJb JOCTHTHYTA;

- OLICHMBATE BO3MOXKHbBIC TMOCIIEACTBHS JOCTHIKEHUS TIOCTABJICHHON LEAH B ACSTEIbHOCTH.
COOCTBEHHOMN JKM3HH U KH3HH OKPYIKAIOLIHX JIHOMEH, OCHOBBIBASCH HA COOOPAKEHHMAX ITHKH H MOPAIIH;

— CTaBUTE U (DOPMYITMPOBATh COOCTBEHHBIE 3a/1a4H B 00pa30BaTENbHON NesTETbHOCTH U JKH3HEHHBIX
CUTYaLUsIX;

= OUEHHBATh PECYPCHI, B TOM HHCJIE BPEMS U APYTHE HEMATEPHUaTbHbIC PeCypChl. HEOOXOMMbIE TS
JOCTHIKEHHSI TTOCTABICHHOM Liesu;

- BBIOMPATh [1yTh JOCTHIKEHHS LEIH, IUIAHHPOBATh PEIIEHNUE MOCTABJIEHHBIX 3a[au, ONTHMH3HPYS
MaTepHabHbIE H HEMATEPHUATbHBIE 3aTPAThI,

= OpraHu30BbIBATE 2((EKTHBHBIHM ITOMCK PeCypcoB, HEOOXOMUMBIX [UTs JOCTHKEHHS MOCTABIEHHOM
LENH;

- COTIOCTABJISATh TOJTYYEHHBIH Pe3yIbTaT AESITENIBHOCTH C MOCTABICHHOM 3apaHee Lelblo.

[HosHaBare/bHbIC YHHBeEpCaAbHbIE )"l€6Hbl€ aencTBusa



BeinyckHik HayuuTes:

- MCKaTh W HaxoJuTh 000OWIEHHBIE crnocoObl pelIeHMs: 3a7ad, B TOM YHCIIE, OCYLIECTBISATH
pasBepHyTHIN WHPOPMAUMOHHBIH TTOHCK W CTABHTH HA €0 OCHOBE HOBbIE (YueOGHBIC W TIO3HABATEIBHBIC)
3a/1a4u;

- KPUTHYECKH OLEHNBATh W MHTEPIPETHPOBATE HHOOPMALIHIO ¢ Pa3HBIX MO3HLIMI, pacrio3HaBaTh W
(HKCHpPOBATE TPOTHBOPEUHS B HH)OPMALHOHHEIX HCTOYHHKAX;

— VICTIONIB30BATh  Pa3fiM9HBIE  MOIENBHO-CXEMAaTHUECKHe  CpelJcTBa Ul TIPeACTaBIIEHHS
CYWIECTBEHHBIX CBS3CH W OTHOWIEHWH, a TakKe MPOTHBOPEYHil, BBIIBICHHBIX B HH()OPMALHOHHBIX
MCTOYHHKAX;

- HANONTH W [IPHBOMTE KPHTHYECKHE apryMEHThbl B OTHOLIEHHH AEHCTBUIL M Cy:KAEHHH Apyroro:
CTIOKOHHO 1 Pa3yMHO OTHOCHTBCS K KPHTHUECKHM 3aMEUaHWsIM B OTHOLIEHHH COOCTBEHHOTO CYIKIEHMUS.
paccMaTpuBaTh MX Kak pecypc COOCTBEHHOTO PA3BUTHS;

= BBIXOOMTE 33 PaMKH y4eOHOTO TIpeaMETa M OCYLIECTBISITH  IEJICHATIPABIEHHBIH  MOHCK
BO3MOXHOCTEH ISl ITHPOKOTO MEPEHOCa CPEACTB U CITOCOO0B NEHCTBHS;

- BBICTPaNBaTh WHIMBHIYAIbHYIO 00pa3’0oBaTeNbHYIO TPAGKTOPHIO, YUHTHIBAS OrPAHHUEHHS CO
CTOPOHBI IPYTHX YYaCTHUKOB M PECYpPCHBIC OTPaHWUEHNUS;

— MCHSITB H YJICPIKWBATB pa3HbIe MO3UIINN B MO3HABATEJIBHOM eI TeTEHOCTH.

KommyHukaTHBHbBIE YHHBePCAJIbHbIE Y4eOHbIE JeiiCTBHS

BeimyckHuk HayauTen:

— OCYLIECTBIISITH ICJIOBYIO KOMMYHHKALIMIO KaK CO CBEPCTHUKAMH, TaK ¥ CO B3POCIILIMH (KAK BHYTPH
00pa3oBaTeNlbHON OpTaHM3alWM, TaK W 3a ee TMpelenamu), MoabWparh MapTHEPOB IS JAEJIOBOI
KOMMYHHKALHH HCXOS U3 CO00paKeHNH pe3yIbTaTHBHOCTH B3aUMOIENCTBHS, a HE TMUHBIX CUMITATHIL;
- [pH OCYIICCTBACHUN TPYNIIOBOH paboThl ObITh KaK PYKOBOAWTENEM, TAK M WIEHOM KOMAHJbl B
PA3HLIX POIIIX (I'CHCPATOP WIEH. KPHTHK, HCTIONIHUTE! b, BBICTYMAIOUIMH, YKCTIEPT 1 T.[1.);

- KOODAWHHPOBATb W BBIMIOJNHATE  pabOTy B  YCHOBHSX  pEANbHOTO, BHPTYallbHOIO |
KOMOMHMPOBAHHOTO B3aMMOICHCTBHS;

- Pa3BEpHYTO, JOTHYHO W TOYHO HM3JIaraTh CBOX) TOYKY 3PEHHS C HCIOJB30BAHHMEM a1EKBATHBIX
(YCTHBIX ¥ THCBMEHHBIX) SI3BIKOBBIX CPELICTB;

- pacro3HaBaTh KOH(IMKTOTEHHBIE CHTYAUHH 1 MTPEIOTBPAINATE KOH(IMKTEI 10 WX aKTHBHOI (a3l
BBICTPAHBATL JIEJIOBYIO W 00pa3oBaTeNpHYl0 KOMMYHHKAIHIO, wu30eras JIHYHOCTHBIX OLEHOYHBIX
CYIKIACHUH.

Ilnannpyembie npegMeTHbIE PE3YIbTATHI 0CBOEHHSI KYypca MaTeMaTHKH:
Pe3ynbTaThl yrury6/JeHHOT0 YPOBHSI OPHEHTHPOBAHBI Ha TTOJTyYeHHE KOMIIETEHTHOCTEH JUTsl Moce Iy oieii
TPO(ECCHOHANTBHOM NESTEIBHOCTH Kak B paMKax JaHHOU MPEAMETHOM 00JIaCTH, Tak W B CMEXKHBIX C Hell
obnacTsIx. DTa rpymnma pe3yIbTaToB MPEANoIaraeT:
— OBJIAJIEHHE KITIOYEBBIMU TTOHITHSAMH M 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS JaHHAsS MpeJMeTHAas
00J1acTb,  paclio3HABAHME  COOTBETCTBYIOUIMX MM IIPH3HAKOB W B3aMMOCBS3eH.  CrIOCOOHOCTD
AEMOHCTPHPOBATL PA3JIMYHbBIE MOAX0/IbI K H3YHCHHUIO SIBICHUE, XapaKTepHBIX /sl H3ydaeMOH MpeaMeTHOH
obnacTu;
— YMEHHE pelIaTh, KaKk HEKOTOPBIE MPaKTHYECKHE, TaK H OCHOBHBIE TEOPETHUECKHE 3a1a4H, XapaKkTepHble
IUTsI KCTIOJIB30BAHMS METOZOB U HHCTPYMEHTAPHs JAaHHOH npenmeTHoH obnmactu;
— HaJW4We TpeACTaBICHWH O TaHHOHM mMpeaMeTHOH o07acTH Kak LEJOCTHOH TEOpHH (COBOKYITHOCTH
Teopuil), 06 OCHOBHBIX CBSI3SIX C MHBIMU CMEKHBIMH 00JIaCTSIMH 3HAHHMI.

[Tporpammbl yHueOHBIX MPEIMETOB MOCTPOEHBI TaKHM 00pa3oM, UTO MpPEeIMETHbIE Pe3ybTaThl 0a30BOT0O
YPOBHSI, OTHOCsILHeCs K pasjieny «BbITyCKHHK TOJTYYHT BO3MOMXHOCTb HayUHTBCS». COOTBETCTBYIOT
MPEIMETHBIM pesyiibTataM pasjesia «BbIMyCKHHK HayduTcsi»y Ha yriryOneHHOM yposHe. Ilpeamerhbie
pe3ynbTaTel pasaeiia «BBITYCKHHK IOJIyYHT BO3MOXKHOCTH HAYHUHTBCS» HE BBIHOCATCS HAa HMTOTOBYIO
aTTeCTallilO, HO TIPH 3TOM BO3MOXKHOCTH HX JOCTHIXXEHHS [OJDKHA OBITh MpPENOCTaBJIEHA Ka)IOMY
oOyuatomemycsl.



¥Yray0JeHHbIil ypoBeHb.
«CHCTeMHO-TeopeTHYECKHE Pe3yIbTAThIy

Pasnen
Henun

OCBOECHHS

npeamera

L. BeimyckHuk HayunTes

Jlist yenersoro mpoomkenns o0pa3zoBaHusI
10 CeUHNATbHOCTSIM,CBSI3aHHbBIM C
MPUKITaTHBIM HCTIOTb30BAHHEM MATEMATHKH,

1. Beimy ckuuxk noayunr
_______ BO3MOZKHOCTb HAYUHThCSI
s obecnevenusn 603moncHoCmY
YeneuiHo2o npooo.1dIceH s
00PA306aHUS NO CREYUATLHOCIAM
 CBA3AHHBIM C OCYUJECTNEICHUCM
HAYYHOU U UCCICO08AMENLCKOL
deamenvHocmu 6 0O1acmu
MAMEMAMUKY U CMEIICHBIX HAVK.

Tpebosanns k pesyabraTam

dnemenmoi
meopuu
MHOMCEeCme u
Mamemamuyec
Kol J10euKu

CobomHo omeprposats ! monsTHsIMHY:
KOHCYHOE MHOXECTBO, 3JIEMEHT MHOYKECTBA,
TOIMHOKECTBO, TICPECEUEHNE U 00BENNHEHHE
MHOXECTB, YHCJIOBBIE MHOXKECTBA Ha
KOOPIMHATHOH MPSIMOH, OTPE30K, HHTEPBRAIT;
ONCPHPOBATH MOHSITHUSIMH: YTBEPIKIEHHE,
OTPHLUAHHUE YTBEPIKIACHHS, UCTHHHBIE U JIOWKHBIE
YTBCDXKACHHUS, IPUYHHA, CIIEICTBHE, YACTHBIIH
Cllyuali OOIIEro yTBEpIICHNUS, KOHTPIIPUMEp;
HaXOAMTB MEPECETCHNE U 0OBENMHEHNE IBYX
MHOXECCTB, NPE/ICTABJICHHBIX IPAPUUECKH Ha
YMCIIOBOM MPSIMOI;

CTPOHUTE HA YUCJIOBOH NPSIMOH TOIMHOKECTBO
YHCJIOBOTO MHOXKECTBA, 38/JaHHOE
MTPOCTEHIINMH YCIIOBHSIMH,

pacriosHaBaTh JIOXKHBIE YTBEPIKICHHUS, OLIMOKH
B PACCYXKIEHHUSIX, B TOM YHCIIE C
HCITOJIB30BAHHEM KOHTPIIPHMEPOB.

106CCOHCEHOTI JCUSHU U npu u3yuenuu ()].7)/’21,1,\‘
17]7(3().1/(:'/7106‘.'

MCTIOJIB30BATh YMCIIOBBIE MHOXKECTBA HA
KOOPIWHATHOM MPSMOHR TSI OITHCAHHUS
PEaNbHBIX MPOLIECCOB U SIBJIEHUI;
IPOBOJAWTD JIOTHUECKHE PACCYKICHNS B
CHTYarusx MTOBCETHEBHOM KH3HH

Onepuposams’ nonsmusivu: Koneunoe
MHODICECMBO, 21eMEHN MHOJICECTBA,
NOOMHODICECBO, nepeceyeHue u
00BEOUHEHUE MHOJICECTNE, YUCI0GHIe
MHOJICeCTBA Ha KOOPOUHWAMHOL
NPAMOU, OMPE3OK, UHMEPGLl,
NOJIYUHIMEPGUT, NPOMEIICYMOK ¢
6bIKOI0MOU MOYKOU, epagduyeckoe
npeocmasierue MHOJICeCmeE Ha
KOOPOUHAMHOT NIOCKOCTI,
ONnepuUpOBams NOHAMUAMU.
ymeepoicoene, ompuyanue
VMBEPIICOCHUSA, UCTNUHHBLE U TOJICHbLC
Yymeepoicoenus, npuyuna, creocmaue,
YACMHBLL CAYYALl 001fec0
ymeepoicoenus, Konmpnpumep;
nposepsme NPUHAOIEIICHOCIb
d1eMeHmMa MHOJICECMBY,

Haxoo0ume nepeceyeHue u
00BeOUHEeHUe MHOJICeCTNE, @ MOM
wucne npeocmaBIeHHbIX pagpuyec
HA HUCTOBOU NPAMOL U HA
KOOPOUHUMHOU N10CKOCINU,
nPoGOOUMb QOKA3AMENbHbLE
paccysicoenus 015 000CHOGaHUsA
UCITTUHHOCTU }’]778(3]).)/('()8HZIZ‘/.

106CCOHEGHOL JICUSHU U NPU U3VHEH UL
OpY2UX NPEOMemos.

UCNONB30BANMN HUCIOGBIE MHOJICCCINEL
HA KOOPOUHAMHOU NPSMOU U Hd
KOOPOUHAMHOU NIOCKOCTU 015
ONUCAHUS PEIbHBIX NPOLeCCOs U

SAGITeH UL,




nPOBOOUNML OOKAZAME.TbHBLC
PACCYIICOeHUs 8 CUMYALUSIX
NOBCEOHEBHOLU DICU3HU, NPU PEULCHLI
3a0ay u3 Opy2ux npeoyvemos

Yucna u
GLIPANCCHUA

OrneprpoBaTh MOHSTHAMH: HEN0E YHCIIO,
HENMUMOCTB THCEN, 0OBIKHOBEHHAS IpoOE,
JAECATHIHAS ApO0b, PallHOHAIEHOE YHCIIO,
NpUOIKEHHOE 3HAYEHHE UHCIIA, YACTh, OIS,
OTHOILCHHWE, MMPOLEHT, MOBLILIEHHE |
MOHIKEHME HA 3a1aHHOE YHCIIO MPOLIEHTOB,
macirad;

ONepHpoBaTh Ha 0@30BOM YPOBHE TMOHSITHSIIMH:
Jorapu(m YKciIa, TPUrOHOMETPHIECKAs
OKPYXKHOCTB, TpajlyCHas Mepa yriia, BelTHunHa
yria, 3aJJaHHOr0 TOYKOH Ha
TPUTOHOMETPHIECKON OKPYIKHOCTH, CHHYC,
KOCHHYC, TAaHI¢HC W KOTaHTEHC YTJIOB,
HMEIOIHX TTPOM3BOJIEHYIO BEITHIHHY,
BBIITOJTHATE apU(IMETHUECKHE NEHCTBUS C
LEIBIMA ¥ PALIMOHAJIBHBIMH YHCIIAMH;
BBITTOTHATE HECITOKHBIE TPEoOpa3oBaHms
HMCJIOBBIX BBIPAXKEHWH, CONEPIKAIINX CTETIEHH
“HCell, MO0 KOPHU M3 uncert, TG0 Jorapudmbl
YHCEN;

CpaBHHMBATE PAIMOHAJIBHBIE YHCIIA MEXKIY
coboii;

OLIEHMBATh U CPaBHUBATH C PAIHOHATBHBIMI
YNCTIAMH 3HAYCHUS LIETbIX CTETICHEH Yncen,
KOpHE# HATypabHOW CTENeHn 13 Yncer,
TOrapu(pMOB YHCEI B MPOCTHIX CIIydasX;
H300paxaTh TOUKAMH Ha YHCIIOBOIL TIPSMOiT
[eJIbIe U pal[HOHAbHbIC YHCIIA,

H300paXkaTh TOUKAMHU Ha THCIIOBOM PsAMOi
LeJIbIe CTETICHN YHCEIl, KOPHH HATYPalbHON
CTEIMICHU M3 YHCEJ, JIOTAPU(PMBI YHCETT B
IPOCTBIX CITyvasx;

BBILIOJIHSITD HECIIOIKHBIE 1TPE00pa30BaHHs]
LEJIBIX ¥ APOOHO-PAMOHATBHBIX OYKBEHHBIX
BBIDAXKEHHH;

BBIPAXKATH B IIPOCTEUILINX CITyUasX U3
paBEHCTBA OJHY MTEPEMEHHYIO Yepes IpyTHeE;
BBIYUCIISITE B TIPOCTBIX CAYUASX 3HAUEHHUS
HHCITOBBIX U 6)/’KB€HHbIX Bblpa"/l\'t‘HI/Iﬁ.
OCYLIECTBIISAS HEOOXOIHMBIE TTOACTAHOBKH U
npeobpazoBaHus;

1300pa)caTh CXEMATHUECKH YTOJI, BEHMYHHA
KOTOPOTO BBEIpa)keHa B Ipajiycax;

OLICHWBATH 3HAKHW CHHYCa, KOCHHYCA, TaHTeHCa
KOTaHTE€HCa KOHKPETHBIX YTJIOB.

-}

C'60000H0 Onepuposams NoHsmusM;
yenoe 4ucio, QenuMocme yuces,
006IKHOBEHHAS OPOOL, QeCAMUYHIS
Opobb, payuoHabHoe Yuc1o,
NPUOIUICCHHOEC 3HAYCHUE YUCTC,
4AdCmb, 0015, OMHOWeHUe, NPOYeHM,
NOBBIULEHUE U NOHUIICCHUE H(l
3UOAHHOE YUCIO NPOLYEHMOE,
yMacumao;

NPUBOOUMb NPUMEPbI HUCET ¢
3AOAHHBLMU CEOUCTNBAMU QCAUMOCTII;
ONepUposaIbL NOHAMULMIL 102apuUp.
YucKd, MpUeOHOMempuyecKas
OKPYIICHOCTNb, PAOUAHHAS U
epadycras Mepa yena, enuduHd yed,
3A0AHHO20 MOYKOU HA
MPU2OHOMEMPUYeCKOLl OKPYICHOCT,

CUH)C, KOCUHYC, IMUAHCCHC U KOINUHICH( |

Y2106, UMCIOLUX NPOU3BO.1LHYIO
GeNUYUHY, HUCIA € U T,

BbINONHAMNG APUDMEMUYECKLe
oelicmeus, couemds ycmuvie u
NUCbMEHHbLE NPUCMbL, NPUMEHSISL NP
HEOOX00UMOCINU GLIYUCTUMENbHbLE
yempoucmed,

HAX0O0UMe 3HAYEHU KOPHS
HAMYPAILHOU CINeNEeHU, CIMeneHil ¢
PAYUOHUTLHBIM NOKA3UINE. 1M,
no2apupmd, ucnoib3ys npu
HE0OX00UMOCTNU GLIYUCTUMENbHbIC
yempotcmaa,

N01b306AMNBCS OYEHKOU U NPUKUOKOII
NPU NPAKMUYECKUN PACUCINAX,
NPOBOOUMb NO UZBECIIHLLV (DOPAIVIAN
U nPAGULUM NPEOOPA306AH S

OYKGBEHHBIX GLIPAIICEHUL, GRIIOUAIOU{IX

CMenew, KOPHU, 102apuUpMel U
MPU2OHOMEMPUYECKUE DYHRYLULU,
HAX0OUMb 3HAYCHUS YUCTOBLIX 1
OYKBEHHBIX GbIPAIICEHT,
0CYUeCme.sn HeoOX00UMbIe
NOOCMAHOGKU U NPEOOPAZ0BAHLISL,
U300padcams cxeMamuyecku y2o.,
GENUYUH KOMOPO2O BbIPAIICCHA §
epaoycax unu paoudaHax;




108CE0HeBHOU JICUSHU U NPU USYHEHUL OPY2UX
YUeOHbIX npedmemos:

BBITIOJTHSITH BBIYHCIIEHHUS TTPH PEIIEHHN 3a1a4
MPAKTUHECKOI'O XapakTepa;

BBITIOJIHSITE NIPAKTHYECKHE PACUETHI ¢
HCTIOJIE30BAHNEM TIPH HEOOXOIUMOCTH
CIIPaBOYHBIX MATEPHUAIOB U BBIYHCITUTENBHBIX
YCTPOMCTB;

COOTHOCHTB PEATbHBIE BETNYHHBI,
XapaKTePUCTUKH OOBEKTOB OKPYKAIOLIETO
MHPA ¢ HX KOHKPETHBIMH YHCIIOBBIMH
3HAYCHUSIMH;

MCIOJIB30BATE METOBI OKPYTIIEHHS,
NPHOJIMKERHS U TPUKUIKA TIPH PEIICHUH
MPaKTUYICCKHUX 3a1a4 TOBCEIHEBHOMN XKHU3HN

UCNONB306AMb NPU PEULeHUU 300y
MAONUYHBIE 3HAYCHS
MPULOHOMETPUYECKUX (DYHKIULI
Yenoe;

BBINONHAMbG NEPEEOO GEAUYLUHBL Vol
U3 PAOUAHHOL MePblL 8 2PAOYCHVIO 1
0bpamno.

106CEOHEGHOLU JICUSHU U NPU U3VYEHUL
Opy2ux YueoHvix npeomemos:
GOLNOIHANTL QCLICIBUSL ¢ YUCIOGLIMI
OUHHBLMU NPU PeULeHUL 3a0ay
NPARMUYECKO20 XUPARKMEPd U 300y
U3 pasnuyHulx 00.1acmen sHaHul,
UCNONBL3YA NPU HEOOX0QUMOCIUY
CNPABOYHBIE MAMEPUATbL U
BLIYUCTUMENbHBLE YCMPOUCTNG,
OYEHUBAMb, CPABGHUBANL U
UCNONL306AMb NPLU PEULCHUL
PAKIMUYECKUX 300U YUCTOCHIC
3HAYEHUS PedIbHbLX GENUYUH,
KOHKDemHble YUCI06ble
xXapaxmepucmuxi 00bexmog
OKPYJICaIonje2o vupda

Ypaseuenua u
HepaeeHcmea

Pewmats imuelinble ypaBHeHMs! 1 HepaBeHCTBa,
KBaJIpaTHbIE YPABHEHHS;

pewars gorapu()MUYECKre ypaBHeH s Bruaa log
a (bx + ¢) = d v mpocreiiinne HepaBeHCTBA BHA
log o x <d,

pemaTs moxasaTeNbHbIE YPaBHEHHS, BUIA

a™' = d (rme d MOXKHO MPEACTaBHTh B BUIIE
CTETEHN C OCHOBAHMEM ¢) ¥ TpoCTeiime
HepaBeHCTBa BUAA @' < d  (The d MOXHO
MPEACTaBUTE B BHJE CTEIIEHH C OCHOBAHHUEM
a);.

TPUBOIMTE HECKOJIBKO MTPUMEPOB KOpHEH
MPOCTEHIIEr0 TPUTOHOMETPHIECKOTO
YPaBHEHHMs BUIA: SINX = ¢, COSx=a, tgx=q,
Clg X = g, TAe ¢ — TabNMMYHOE 3HAUCHHE
COOTBETCTBYIOLLEN TPUTOHOMETPHHECKOH
dyHKIHH.

106Ce0HEGHOU JICUIHI U NPU U3VUEHUU QDY 2UX
npeomemos:
COCTABJIATh U PELIATh YPABHEHHs U CHCTEMBI
YPaBHEHHH TMPH PEIIEHUN HECITOKHBIX
MPAKTUYECKHX 3a/1a4

Pewame payuondaibrore,

VPAGHEHUs U HepaBeHCmEd,
npocmeuuiue UppayUOHaIbHbLE U
MPUSOHOMEMPUYECKUE YDABHEHUS,
HepaseHcmed U ux CucmeMbl;
UCNOL306UNMb MEMOObL PEULCHIs
YPAGHeHUl: NPUBCOCHUE K GLUOY
«NPOU3GCOCHUE PUCHO HYIIO» UL
«HACTNHOE PABHO HYNI0», 3AMEHU
nepemeHHbIX,

UCTOIb308AMb MEMOO0 UHMEPBAT0E
015 peuLeHuss HepaseHcmes,
UCRONLI0GAIMb 2PAPUYECKUL MemOO)
018 NPUOIUIICEHHOO PeuLeH s
VPAGHEHUL U HePUAGCHCNG,
u3z00pasdicams Ha

MHOJICECMBO PeuLeHUut NPOCMeuuLx
MPUSOHOMEMPUHECKUX YPUAGHEHUL U
HePaGeHCME,

U [781Ll€Hlll? HePAeeHCne 6
coomeemcmeul ¢ QONOIHUMECTbHbI
YCIOBUAMU U OCPAHUYEHUAMU.

NOKA3AMeENbHBIC U .709(1})11(/).1 [u4ecnie

MpPUeOHOMEMPUHECKO u OKPYIICHOCTTU

BLINOAHAIMG OMOOP KOPHEU YPUAGHEH I
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106CEOHEBHOL JICUHU U NPU UZVYEH U
Opyaux yueOHwIx npedmemoe:
COCMAsIAMs U PeuLams YpacHe s,
CucmeMbl YPUaGHEHUL U HepaseHCmed
Npu pewienuu 3a0ay Opyeux yueoHsix
npeomemogs;

UCNOIb308UMb YDUACHECHS 1
HePAaseHcmea 01 nOCMpoeHs i
UCCReD0BAHUSL NPOCTNETILULUX

CUMYAyUtl UIU NPUKIAOHBIX 3a0ay:
Ymems unmepnpemuposams

HEPABCHCMBA UL CUCTNeMbI
Pe3VIbMam, OyeHucames e20
npasoonododue 6 konmercme
3A0AHHOL PeanbHOU Cumyayuy wiu
NPUKIAOHOU 3a0ayil

mamemamuyeckux vooeret PEeUTbHbIX

NOIYVYEHHbIT NPU PeuLeHul YPagHen s,

DyHKyUU

CBOOOIHO OTIEPHPOBATE TTOHSTHSIMK:
3dBHCHMOCTL BEJTHYHH, QYHKLHSI, apryMeHT |
3HaveHHEe QYHKUKH, 061ACTb ONpe/eNneHus 1
MHOKECTBO 3HAUYCHHH (QYHKUHH, rpaduk
3aBHCUMOCTH, Tpa(uK QyHKIMH, HYITH
(DYHKIHMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHWe Ha THCIIOBOM MTPOMENKYTKE,
YOBIBAHWE HA YHCITOBOM MPOMEKYTKE,
HanOOoJIbIIEE ¥ HAMMEHBIIEE 3HAYCHHE
(DYHKLMK Ha MHCIOBOM TIPOMEKYTKE,
fepronnyeckas (PyHKUMS, MEPHOL;

CBOOO/HO OTIEPHPOBATH MOHSTHSIMHU: npsMas u
obparHas MPOOPIHOHATEHOCT JTHHEHHAS,
KBaJIpaTU4Has, jorapuMudeckas u
noKasaTenbHast QyHKIIHH,
TPHTOHOMETPHYECKHE (DYHKIIH;
pacros3HaBath rpaQuKH 3MeMEHTAPHBIX
(GyHKUHE: TPSMON 1 06paTHOI
IPONIOPUMOHAIBHOCTH, THHEHHOI,
KBaJIpaTHYHOMH, JIOTAPUPMHIECKON U
MOKa3aTeIbHON QyHKINM,
TPUTOHOMETPHYECKNX (DYHKIIVI;

COOTHOCHTB I'Pa)MKU HJIEMEHTAPHBIX (PYHKIIHIL:
MPSIMOU 1 0OpaTHOM TTPOTIOPIIMOHAIIBHOCTH,
JIMHEHHOMN, KBAAPATHUHOM, Torapu)MUecKoii
M TTOKa3aTeJIbHOH (PYHKIIHIA,
TPUTOHOMETPHUECKHX QYyHKUHMT ¢ hopMynaMu,
KOTOPBIMH OHH 3aJIaHEbl;

HaXOJIHTb 10 rpapuKy MpUOIMIKEHHO 3HAUCHHS
(pyHKIWMHM B 3aaHHBIX TOUKAX;

ONpPeNesIsiTh Mo rpaduKy CBOHCTBA (DYHKIMH
(HyJIH, MPOMEKYTKH 3HAKOTIOCTOSHCTBA,

Onepuposams nonamusyu:
3A6UCUMOCIb GeNUYUH, (DYHKYUA,
apeyMeHm u sHavexue (yHrKyul,
obnacme onpedencHus 1 MHOJICCCE
SHAYeHUTI PYHKYUL, 2PAPUK
3ABUCUMOCTU, epapuK PyHKYUL, 1)1
pyuryuu, npovexcymru

YUCTOBOM NPOMEIICYINKE, HAUDO1bULEC
U HAUMEHbULCE 3HAYCHUE (YHKYULU HC
YUCTOBOM NPOMEICYINKe,
nepuooutecKkas yHKyus, nepuoo,
YeMHAs U HeYemuas QyHKyuu;

00pammas nPONOPYUOHATLHOCID,
NUHEUHAUS, KBAOPAMUYHAS,
NO2APUPMULECKAS U NOKAZAMETbHS!
Qyuryuu, mpueonomempuyeckie
GyHRYuU;

onpeoenamo 3HayeHue HYHKyuU no

cnocodax sadanus GyuryuL;
CIMPOUMb ePUAPURLU UZVUCHHbIX
hyuryu;

ONUCLIGANL NO 2PAPUKY U 6
NPOCMEUUIUX CAYUASX NO hopmyne
nogedexue u ceoLCmMaed (hyHKyul,
HAxoo0ume no epagpury GyHryuu
HAUOONbLUILE U HAUMEHbLULUE
SHAYCHUSL,

CMpPOUMb ICKU3 epapurda QyHKyu,

Y0061eMBOPAIOUCT NPUCLOCHHOM)

)

"

3HAKONOCMOAHCIMGA, O3PACIUHUC HA
YUCTOBOM NPOMeEdCYmEKe, YObIGaHUe HA |

e
{

onepupoeams NOHSIMUAMIU. npAMA U

SHAYEHUIO dpeyMeHnda MU DA3TUYHBIX



MPOMEIKYTKH MOHOTOHHOCTH, HAHOOJIbLINE U
| HAMMCHBLINE 3HAYCHHUS | T.I1.);

i CTPOUTD ICKHU3 rpaduka QyHKIHH,
YZOBIIETBOPSIIOLIEN NTPUBEICHHOMY HAabOpy
YCIIOBHH# (TTPOMEXYTKH BO3pacTaHus /
yOBIBaHMsI, 3HAUeHHE (DYHKIMH B 38 [aHHOMN
TOYKE, TOYKH SKCTPEMYMOB H T.11.).

106CCONCBHOT JICUZHU U NPU UZVYCHUL OPYeUX
npPeodvemos:
ONPENENISITh M0 rpaprKaM CBONUCTBA pPeaTbHBIX
ITPOLECCOB M 3aBUCUMOCTEH (HAHOOJIBIIHE U
HaVMEHBIINE 3HAYCHHUS, IIPOMEKYTKH
BO3pacTaHusl M yOBIBAHHS, TPOMEIKYTKH
3HAKOTIOCTOSIHCTBA U T.I1.);

| MHTCPITPCTHPOBATE CBOMCTBA B KOHTEKCTE

‘, KOH l\'pC'l'HOﬁ II]%U\"I‘H"]CCKOIU'I CUTYdlUHH

HAOOPY YCI0GULL (MPOMEIICYMKU
BO3PUCMUHUA/YOLIBAH S, 3HAYEHLE
Qyuryuu 6 3a0annoil mouxe, Mouri
IKCMPEMYMOB, ACUMNINOMbL, HY.11
QyHRYyuU U mM.0.);

peutams ypasHeHUs, npocmetuue
cucmemol ypasHeHull, UCno1b3ys
CGOTUCMBA PYHKYULI U UX 2PAPUKROE.

106CEOHEBHOL JICUSHLU U NPU UZVYCHLUL
Opyeux yueoOHsIX npeodyMemos:
onpeenans no epaguram u
UCNONB306ANb 0151 PEULCH LIS,
IPUKTAOHBIX 300aY CEOTCIMEU

PEeUIbHBIX NPOYECCOB U 3AGUCUMOCTICT

_(l'l(lll(f)().'lbllll-/@ U HAUMEHBbIULLEe

SHAYCHUA, NPOMEIICYINKU GO3PACINAH L

u YObLeanus QYHKYUL, NPOMECYMKL
3HAKONOCTOAHCIMG, dCUMNINOMbI,
nepuoo u m.n.),
UHMEPNPemupoBunts CGOUCMEA 6
KOHMeKCme KOHKPenHou
NPAKMUYECKOU Cumyayuu,
onpeoenims no epapuram
npoCmenuiue XapaKmepucmurie
nNepuUoOUYeCrUX NPOYECCos 6
Ouonocuu, IKOHOMUKE, MY3bIKE,
paouoceasu u op. (amniumyoaq,
nepuoo u m.n.)

nemernmol
MAMEManiuyec
K020 anaiusa

CBOOOHO ONEepHpPOBATL MOHATHIMU:
HPOU3BOHAS (DYHKIUH B TOUKE. KacaTelbHash K
rpaduxy QyHKLUHW, NPOU3BOIHAS ()YHKLIHK;
ONpeAeJIsATh 3HAUCHUE TPOU3BOAHON PYHKINH
B TOYKE I10 H300paKEHHIO KacaTelLHON K
rpaduKy, TPOBEACHHOI B 9TOH TOUKE;

peumaTh HECJIIOXKHBIC 3a1a4i Ha MPUMEHEHNE
CBSI3H MEXKIY ITPOMEXYTKAMH MOHOTOHHOCTH H
TOYKAMHM YKCTpeMyMa (PYHKUHH, ¢ OHOH
CTOPOHbI, M ITPOMEXYTKAMH 3HAKOTIOCTOSIHCTBA
H HYJIIMW TTPOU3BOIHON 3TOH (PYHKLMHK — C
IpyTox.

106CEOHEeEHOU JICUIHU U NPU UYHEHUU OPY2UX
npeomemog:
M0JIL3YACH rpadKaMu, CpaBHUBATE CKOPOCTH
BO3pacTanus (pocTa, MOBbILUEHHWS, YBEIHUEHHUS
W T.I1.) WJIH CKOPOCTH yObIBaHMsI (MaaeHus,
CHWIKCHHSI, YMEHBIIEHHUS] 1 T.I1.) BEJINUHH B
peaNIbHEBIX ITpoLeccax;
COOTHOCHTB Ipa(MKH peaNbHBIX MPOLECCOB U

3aBUCHMOCTEH C MX OMHUCAaHUIMH,

Onepuposames noOHAMuAMU:
NPOUBBOOHAS DYHKIYUU 6 MOYKE,
KACAMENbHUS K ePADURY DYHKY L,
NPOU3BOOHAS (DYHKYUL,

BLLYUCAANG NPOU3BOOHYIO OOHOUNECH,
MHO20YIIEH, KEAOPAMHOLO KOPHS,
NPOU3BOOHYIO CYMMbL (DVHKYULL,
BLIYUCANL NPOU3BOOHBLE
2NeMEHMAPHBIX PYHKYUL U UX
KOMOUHAYULL, UCNO.163VSL CIPABOUHbIC
ymamepuanel,

UCC1e006dmy 6 NPOCEUULUY C.1VUUASY
DYHKRYULU HA MOHOMOHHOCHb,
HAxXo0umes Haubo.1suiue u
HAUMEHbULUE 3HAYCHUS (DYHKYLUL,
CmMpoOUmMs PAPURU MHOCOUICHOG 1

NPOCMELUUUN PAYUOHUTLHBIX (DYHRIUII

C UCNOAB30GUHUCM Anndapamda
MaAmMemMamudecroco aHalu3d.

106CEOHEEHOU JICUZHLL U NPU U3VUCHUL

Opy2ux yueoHblx npeomemos.




BIJTIOYAIOLIMMH XapaKTEPUCTHKH CKOPOCTH
U3MeHeHHns (OBICTPBIT POCT, MIaBHOE
TTOHWM)KEHHE | T.I1.);

MCIONIB30BATE MPAPHKN peanbHBIX MPOLECCOB
AJIsl PETIEHNs] HECTIOXKHBIX TTPUKITaIHBIX 3a1ad,
B TOM YHCJIC OMPENENsst Mo rpaduky CKOpOCTh
X0Ja mporecca

peuams nPUKIAoHbIe 3a0ayl U3
Ouonoeul, GusUKY, XUMUL, IKOHOMUKY
U Opy2ux npeodmMemos, CA3AHHbIE C
UCCNeDOBAHUCM XAPAKIMEPUCTNUK
PeUNbHBIX NPOYECCO8, HAXOIICOCHUCM
HAUDOILUILUX U HAUMEHBULUX 3HAYCHIU,
CKOPOCIU U YCKOPCHUS U 1.,
UHMEPNPeMUPOBaINb NOIYUEHHbLE
Pe3y1emanmol

Cmamucmuka | OnepnpoBaTh OCHOBHBIMHU OTIHCATENbHBIMHT Hmems npedcmagienue o ;
u meopus XapaKTeprCTHKaMK YHCIIOBOTO Habopa: OUCKPEMHBIX U HENPePbIGHbLX
éepoamHocmei | cpejiHee apu(hMETHUECKOE, METHAHA, CLYUAUHBIX GENUHUHAX U ;
y A02HUKA U HanOOJIbLICE 1 HAMMEHBLIEE 3HAYCHHS; pacnpeeneHusy, 0 He3aeUCUMOCI |
KomMOuHamopu ONEPHPOBAThH Ha 0A30BOM YPOBHE TIOHSTHSIMH: CIYYAUIHBIX BCNUYIUH, |
Ka !

HaCTOTa ¥ BEPOATHOCTB COOBITHSI, CITydaiiHbIi
BBIOOD, OTIBITEI C PABHOBO3MOXKHBIMH
5JIEMEHTAPHBIMU COOBITHSIMH,

BBIYMCIISATE BEPOSITHOCTH COOBITHI HA OCHOBE
MoJcHeTa YMCla HCX0I0B.

106CCOHEBHOU JICUHU U NPU UZYHEHUU OPY2UX
npeomemoas:

OLICHWBAThL ¥ CPABHUBATH B MPOCTHIX CIIydasx
BEPOSTHOCTH COOBITHH B pealibHOM WKU3HH;
YHUTATh, COMOCTABIISITh, CPABHUBATD,
WHTEPMPETUPOBATH B MPOCTBIX CITyUasx
peajibHble JaHHBIE, TPCICTABICHHbIE B BHIE
TabnuL, quarpamMmm, Tpadukos

umems npeocmaesieHue o
Mamemamuyyeckom 0ACUOaHUU U
QUCnepCcul CIYYAHBIX GEAUYLUH,
UMenms npedcmasieHue 0 HOPMATbHOM
pacnpedenexu u npuMepax
HOPMUILHO DACHPeOeNeHHbIX
CAYYAUHBLX BEAUYUHN,

NOHUMAMb CYMb 3AKOHU 00.T6ULLX
wucen u 66100poUH020 Memodd
UsMepeHus 6eposmHoOCmell;

umeme npedcmagierue 00 YC106HOU
GePOAMHOCINU U O NOJAHOI
GePOAMHOCINU, NDUMEHANb UX 6
peuteHuu 3a0au,

UMEMb NPeOCMUB.IeHUC O GUICHBIX
YACMHbBIX BUOAX PACHPEOeneH Ll U
NPUMEHAMb UX 6 PeuleHUU 3a0du,
uUMeme npedcmaesieHue 0 Koppeisiyuil
CAYHAUHBIX BETUYLUH, O TUHCUHOU
peepeccuu.

106CCOHEBHOL JICLUZHI U NPU UZVUCHUL
opyaux npeomemos:

BLIUUCTAMb UIU OLEHUBUMb
6epoAmMHOCIU cOOLIMULL 8 PeATbHOU
JICU3HU,

8LIOUPAIMB NOOX0OSULUE METOAbI
npedcmasierus i 0o0padomnu
OUHHbBIX,

VMemb peuians Heca0CHbIe 3d0dyll
HU NPUMEHEHUE 3aKOHA 0016ULUX
yicen 8 coyLon02UU, Cmpaxo6amiiil,
30pagooxpanenull, ooecneyeHuL
0e30nACHOCTU HACEACHIS 6

Hpessoiid [/H{?{.}'__(i_[l_/_ﬂ}’(( LusAxX
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Texkcmosgvie

Pemats pasHele 3a1a4n TOBBILEHHOMN

Pewams 3adavu pasneix munos, ¢

sa0ayu TPYIAHOCTH; MOM Hucie 3a0a4il NOGLLULEHHOTI
aHAJIM3UPOBATH YCIIOBHE 3aa4H, MpH mpyoHoCmu,
HEOOXOZAMMOCTH CTPOHTE AJISl €€ perleHH s BOLOUPAML ONMUMATLHbLI MENO)
MaTEMaTHYECKYIO MOJIENIb, PeUerUs 3a0ay, pacemampusds
TTOHUMATh U HUCIIOIb30BATE JIJISl PELICHHSI Pasiuyrbie Memoovl,
3a1a9H HHPOPMATIHIO, [PECTABIEHHYIO B BUIE CMpoums Mo0enb peuteHus 3a0avil,
TEKCTOBOH M CHMBOIIBHOIT 3aITHCH, CXeM, npoBoOUMs QokdazamelpHole
TadIu, muarpamm, rpadHkos, PHCYHKOB; paccyoicoenus;
JCUCTBOBATH IO ANTOPHTMY, CONCPXKAWIEMYCA B | pewdams 3a0ayi, mpeoyoujue
YCIIOBHH 3a7a9H; nepedopa 6apuanmos, nposepKl
HMCTIOJIBb30BaTh JIOTHYECKHE PACCYIKICHHUS TIPU yenosutl, 66100pa ONMUMATEHO20O
PEIICHNH 3a1a9H,; pesyremama;
paboTate ¢ M3ObITOUHBIMY YCITOBHSIM, AHATU3UPOBAMb U
BbIOWpas U3 Bcelt WH(OPMaINH, TaHHbIE, UHMEPNPEMUPOSUMb PE3V1bmamsl 6
HCOOXOANMBIE ISl PELICHHUS 3a1a1H KOHMEKCMe yCa06us 3a0ayu,
OCYIIECTBIIATE MePebOp BO3MOXKHBIX pelueHnit, | 6b10upame peutenus, ne
Bf,]6p1pa;1 W3 HUX OTITUMAJIBHOE T10 KPHTEPHSIM, /7[70777”6‘0/)6H’(IZL/Z{G KOHmMexcmy',
C(hOpMYJTMPOBAHHBIM B YCIIOBHH; nepecooUMb NpU PeuLeHuu 3a0ayl
aHaJIM3UPOBATE 1 HHTEPIPETHPOBATH UHPOPMAYUIO U3 OOHOT (hOpMbL 6
[TOJTyYEHHBIE PEIICHHS B KOHTEKCTE YCIIOBHSI Opy2yto, UCHONL3YA NpU
3agavuu, BbI6HpaTb peLeHust, He H@O@XO()ZM/OCI?YZ( cXemnl, 177(/(7.7112/(71.
MPOTUBOPEYALIHE KOHTEKCTY; epaguru, ouaepavmel;
peIIaTh 381841 Ha pacyeT CTOMMOCTH MOKYTIOK,
YCIIYT, MOE3I0K ¥ T.IL. 106CEOHEBHOL JICUHU U NPU UZVUCHLL
peIIaTh CI0XKHBIE 3a1a4H, CBSI3aHHbBIE C Opyeux npeomemos:
JIOJIEBBIM yqaCTHeM BO BJIAJICHUH (1)HPMOI‘;L peuiams npakmuvecxkue 3(10(/‘/1,/ U
MPEINPUATHEM, HEIBHIKHUMOCTBIO; 3a0au uz Opyaux npedMemos
pelaTh 3a1a4M Ha BBIYMCICHHE CJIOKHBIX
[IPOLICHTOB B PA3JIMUHbIX CXEMax BKJIAI0B,
KPEIHTOB U UIIOTEK;
pemaTh MpakTHIECKHE 3a1a4u, Tpedytorne
VCTIOJIb30BAHNS OTPULATENbHBIX YHCENT: Ha
OTIpENIENIeHNE TeMITEpPaTyphl, Ha OTpe/ieIeHHe
[MOJIOJKEHNST Ha BPEMEHHOMH 0CH (10 HaLiedl Pl

| 1 110CIIEC), HA JABHIKEHHE JCHEIHHBIX CPeaCTB
(npuxoa/pacxo/l), Ha OrpejieseHne
TTyOMHBI/BBICOTHI U T.11.;
UCII0JIB30BATE MTOHATHE MaciITada Jyist
HaXOXICHUsS PACCTOSSHUH W JJTHH Ha KapTax,
NjIaHaX MECTHOCTH, IJIaHAX TIOMEIIECHNH,
BBIKPOHKaX, MpH paboTe Ha KOMIThIOTEPE ¥ T.IT.
106CCOHCEHOU JUCUHU U NPU USVUCHUL OPYIUX

npeoMemos:
pelaTh HECJI0MKHBIE TPAKTHUECKUE 3a1auH,
BO3HMKAIOIINE B CUTYaLHUsIX TTOBCETHEBHOM
YKH3HU

I'eomempusn OnepupoBaTh MOHATHSIMHE: TOUKA, TTPAMAas, Onepuposams NOHAMUSMIU TMOYK,

MTOCKOCTDb B MPOCTPAHCTBE, MapaJuIeJIbHOCTh U

| HEPTICH INKY A PHOCTh [TPSIMBIN H H.’l()CKpC'I'Gﬁ;

napalielbHocn b U

npAMAs, nitocKoCinG 6 nPOCNpPAHCInNGe,

|

i
|
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pacro3HaBaTh OCHOBHBIE BHIBI
MHOTOTPaHHHUKOB (ITPH3Ma, THpaMizIa,
NPSIMOYTOJTBHBIN TTapajesenurnes, Ky6);
n300paxarh n3yuaembie PUrypsl OT PYKH i C
IIPUMCHCHHUCM T[] POCTBIN HEPTEIKHBIX
HHCTPYMEHTOB;

AenaTth (BBIHOCHBIE) MITOCKUE YEPTEKH U3
PHUCYHKOB MPOCTBIX OOBEMHBIX (GUTYD: BULL
CBEpXY, cOOKY, CHH3Y,

M3BJIEKATD HHPOPMALHIO O TPOCTPAHCTBEHHBIX
FEOMETPUUECKUX (PUTYpaX, MPeaCcTaBIeHHYIO
Ha YepTekax v PUCYHKAX;

npumMeHsTh Teopemy [udaropa npu
BBIYMCIICHHH JIEMEHTOB CTEPEOMETPUIECKHX
buryp;

HaXOJHUTh 00BEMEBI ¥ TIOMIAIH TIOBEPXHOCTEH
MPOCTEHIIHX MHOTOIPAHHNUKOB C TIPHMEHEHHEM
popmyir;

pacnosHaBaTh OCHOBHBIE BH/IBI TeJI BPAILEHHS
(KOHYC, unnuuAp, cdhepa u wap):

HaxouTh 0OBEMBI M TJIOLIA/H [IOBEPXHOCTE!!
NPOCTEHIINX MHOTOTPAaHHHUKOB M TEJ BPAILEHHS
C MpUMEHEHHEM (HOpMYyIL.

106CEOHEGHOU JICUIHU U NPU UZYHEHUU OPY2UX
npeodmemos.

COOTHOCHTB a0CTPaKTHBIE TEOMETPHYECKHE
TIOHSTHS U (DAKTBI C PeasTbHLIMHU KU3HEHHBIMHA
00BEKTaMH U CHTYALUSIMH,

MCTIONIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX
TEOMETPHYECKUX (DUTYp IUTST peLIeHHs] THITOBBIX
3a1a4 IMPaKTHYEeCKOro COIEepPIKaHUS;
COOTHOCHTB TIJIOIIAAH [TOBEPXHOCTEH Tel
OAMHAKOBOH (DOPMBI Pa3TMUHOTO pasmepa;
COOTHOCHTB 00BEMBI COCYIOB OANHAKOBOH
(hOopMBI pas3nHuHOTO pasmepa;

OLEHHUBATEL (POPMY MPABHIILHOIO
MHOTOTpaHHHKa ITOCIIe CMHJIOB, CPE30B U T.II.
(OImpelesisiTh KOJIMUECTBO BEpUIHH, pebep u
rpaHeH MOTy4YEeHHBIX MHOTOTPAHHHKOB)

NePNeHOUKYIAPHOCHTIL NPSMbIX U
niockocmetl,

NPUMEHANb 015 peulenus 3a0ay
2eovMempuyecKue hakmol, eciu
YCI06USL NPUMEHEHUS 3A0AHb] 6 AGHOTI
popye;

PeuLame 3a0ayil Ha HAxXoCOeHUe
2eOMEMPUYECKUX GeIUYUH NO
obpasyam unu areopummam;

denams (8bIHOCHbIE) NI0CKUE
YepmedICu U3 PUCYHKOE 00bEMHbIX
pueyp, 6 mom uucie pucosams Guo
ceepxy, cOOKy, cmpoume cevenis
MHO202PAHHUKOG,

U3BNEKAMb, UHINEPNPEMUPOGUNb 1
npeobpazo6eIéant UHMOpMayLio o
2COMeMPUYECKUX (huypax,
NPEOCMABICHHYIO Hd YepmediCax;
NPUMEHSING 2e0MEeMPUYECKUE (DaRMbI
OIS peuen st 3a0ay, 6 MoM Yuc.ie
nPeonoNazaIoUUX HECKOIbKO ULUC0EG
pewienus.;

ONUCHIBANb B3AUMHOE PACTIONOIICEHIE
NPAMBIX U NIOCKOCMETN 6
NPOCMPAHCIMEGe;

popyyruposame coticmed u
NPUsHAKU ueyp,

QOKA3LIEAMb 2e0MEeMPUYECKUE
ymeepoicoeHUsl,

6l1adems cmanOapmHoll
KAaccugpurayues npocmpancmeeHHoix
puzyp (nupayuds, npuzmel,
napaiieenunedst),

Haxo0ums 00weMbl U N10UadU
NOBEPXHOCTNEL 2eOMEMPUYECCKUX 11¢.1
¢ npuUMeHeHuem Popmy,

GOLIYUCTAMb PACCTNOSHUS U Ylbl 6
npocmparcmae.

106CCOHEGHOL JCUHU U NPU U3YHCHUL
Opyeux npeomemos:

UCNONB306ANb CEOLICTNEU
2eoMempuyeckux hueyp 01s peuiers
3a0a4 NPAKMuU4ecr020 Xapaxmepd u
3a0a4 u3 opyeux 0d1acmen sHanull

Bexkmopor u
KOOpOUHamol 6
npoOCMpaHcmee

OrneprpoBaTh MOHSITHEM JIeKAPTOBbI
KOOPJMHATBI B [NPOCTPAHCTBE,
HaxOINTh KOOPAHWHATBI BEPLIHH KyOa u
NPSIMOYTOJIBHOTO TTapajuieliennre/ia

Onepuposams nowsmusimi
OeRapPMoB6l KOOPOUHUNbL G
NPOCMPAHCINGE, GEKMOP, MOOY.1b
6eKmMopa, PAGEHCNBO GEKNOPOE,
KOOPOUHAMbBL 6EKIMOPA, Y201 MEICOY
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BEKMOPUMLL, CKAIAPHOE NPOU3GEACHIIC
GEKNMOPOG, KONIUHEUPHbBIE BEKMOPbI.!
HAaxX00Umb paccmosHue mMedicdy 06y.s
MOYKAMU, CYMMY 6EKIMOPOE U
Npou3Bederue 6exmopd Ha YUCI0, Y20.1
MedNCAY GeKMOPUMY, CRATIPHOE
npouseederue, packIadbleams GeKmop
N0 08YM HEKOLTUHEUDHBLM GEKINOPUM
3a0asams nIOCKOCHb YPAGHEHUCM 6
0exapmoeoli cucmeme KOOPOUHAM,;
peuiantv 77p0€l71€17llllll€ 3a0ayiu
66e0eHUeM BEKIMOPHO20 DA3UCA

Hemopus
MAMEMAMUKU

OnuncbIBaTh OT/ENBHEIE BBLIAIOLIHECS
PE3ybTAThI, MOJYUEHHBIE B XO/I¢ PA3BHTHSI
MaTEeMAaTHKH KaK HAYKH;

3HATB MPUMEPBI MATEMATHIECKUX OTKPBITHH 1
HX aBTOPOB B CBSI3H C OTEUYECTBEHHON 1
BCEMHUPHOH UCTOPHEH,

TOHAMATh POJIb MATEMATHKH B Pa3BUTHH
Pocenn

Ipeocmasname ex1ad evidaionyuxcs
MaAMeMamuKo6 6 pAas3cuinie
MAMEMAMUKY U UHBIX HUAVYHBIX
ob1acmerr,

ROHUMANb POLb MAMEMUANUKY G
paseumuu Poccuu

Memoowi
MAMEMAMUKU

| HPI/H\IICHSJ'I'B H3BCCTHBIC METOAbI I1PH PELICHWH

MaTeMaTHYECKUX 3azau;
3aMevaTh ¥ XapaKTepH30BaTh MaTEMATHUYECKHE
3aKOHOMEPHOCTH B OKPYIKarOIIeH
JeHCTBUTEIBHOCTH;

NPUBOIUTE IIPHMEPBI MATEMATHUECKHIX
3aKOHOMEPHOCTEH B MIPHUPOLE, B TOM YHCIIE
XAPaKTePU3yIOUIKMX KPACOTY M COBEPILIEHCTBO
OKPYKaroLIEero MHpa 1 Mpou3BeAeHUH
HCKYCCTBa

Henoavzoeams ocnogHbie Memodol
dorazamenbemed, nposoAUNbL
QOKA3AMEN6CINBO U GbINOIHANTL
onpogepoiceHue,

NPUMEHAML OCHOBHbIE MENOObl
DeUleHUs MamemMamuyeckux 3a0ay;
HO OCHOBE MAMEMUAMUYECRLX
3AKOHOMEPHOCEL 6 NPUPOOEC
XapaKkmepuzo6ams Kpacomy i
COBEPULEHCINGO OKPYIUCAIOWECO MUPU
U NPOU36EDeHUL UCKYCCMEA, !
NPUMEHANb NPOCTETIULUE |
NPOPUMMHbLE CPEOCMBA U
SNEKMPOHHO-KOMMYHUKAYUOHHbIC )
cucmemMsbl NPU PeULeHu
MAMEeMAMUYECKUX 300ay

2.Cooeparcarnue yuebnozo mamepuana:

OcHoBHasi mporpamma
Anredpa u Havaa aHANU3A
[losTopenue. Pelnenne 3a1atw ¢ HCMOMB30BAHHEM CBOMCTB UHCEN M CHCTEM CUHCIICHHUS, 1ETHMOCTH.
JONEH M 4acTeH, poUeHTOB, MOLYJIeH uncell. Peutenne 3ama4 ¢ NCMONB30BAHIEM CBOMCTB cTerneHedi 1
KOPHEH, MHOTOHICHOB, MPe0Opa3oBaHNil MHOTOMICHOB I APOOHO-PAIHOHANLHEIX BBIPAKEHHMI,

Pewrenne 3aa4 ¢ HCmonb30BaHMEM IPaLyCHOM Meph! yriia. MOIyITb 4HC/Ta i ero CBOHCTBA.,

Perrerne 3anay Ha IBIKEHIE M COBMECTHYIO PabOTy C TIOMOIIBIO IMHEHHBIX M KBAIPATHBIX yPaBHEHHIT 1
WX CHCTeM. PelieHue 3a/1a9 ¢ TTOMOLIBIO YHCIIOBLIX HEPABEHCTB U CHCTEM HEPABEHCTB C OHOIH
MEPEMEHHOH, ¢ MPUMEHEHHEM H300PaXKeHH ST THCITOBBIX TIPOMEKYTKOB.

Pewenne 3aj1au ¢ nicnosb3oBaHuem yucioBeiX GyHKIMH i 1X rpadmkos. Vcrnons30Banne CBOHCTS U

rpapMKOB JIMHEHHBIX W KBAAPATUUHBIX HYHKIHA, 0OOpATHOH MPONOPLUHOHATEHOCTH U (BYHKIIMH ) = \/T :

['pauyeckoe pereHne ypaBHeHNH U HePaBEHCTB.



T]JI’II’OHO:’\'ICTDH'—IGCK‘dSI OKPYXKHOCTHS, ])(IOZICIHHCI}Z mepa vead, CHH}"C. KOCHHYC, TAHTCHC, KOMUHIEHC
[TPOMN3BOJIBHOTO yria. OcHoBHOE TPHIOHOMETPHYECKOE TOMIECTBO H CJICJACTBHUS U3 HETO. SHAUECHHSI

TPUTOHOMETPHYECKHX (DYHKUME 1715t yrios 0°, 30°, 45°,160°, 90=, 1807, 270", (0, E., —.,—,— pan).

6 4 2
Dopmynvi crocens MPUSOHOMEMPULECKUX PYHKYUIL, (HopMYbl npusedeHus, dopmyasL Q601IHO20
apaymenma..
Hym gynkimm, npomexytin 3HAKOTIOCTOAHCTBA, MOHOTOHHOCTE. Hanbomnbiee n HanMeHbImIee
sHaueHne pyukunn, [eprnoanueckne (GyHkuMK, YeTHOCTE 1 HEeYeTHOCT byukunit. Croocnwie gyuriyuu.
Tpuronomerpuucckne Qyurumn Y=Cosy, y=siny, y =gy . Qyunyua y = ctgx . ColicTBa u rpaduxu
TPUTOHOMETPHUYECKHX (DYHKLIHL.
APKKOCHHYC, apKCHHYC, apKTaHT€HC THCITA. Aprromanzenc wucna. Ipocteiimme TPUTOHOMETPHUECKHE
YPaBHEHHsI. Pellenie TpHroHOMETpHYIeCKIX YPaBHEHHIA.
Obpamusle mpuzonomempuyeckue PyHRYUL, ux coticmea u epaghuru. Pewenue npocmenuiux
MPUCOHOMEMPUYECKUX HEPAGCHCING.
CTenenn ¢ neficTBUTENBHBIM TTOKa3aTENeM, CBOMCTEA CTEICHE, [Ipocretimme nokasatensmbe ypasHenus
n HepaBeHceTBa. [lokasarenbras OyHKIMS 1 ee cBOHCTRA 1 rpagux.
Jlorapudwm uncna, cBoitctsa norapudma. Jlecs THUHEI sorapudm. Yucro e. Hamypanensiii 10eapugu.
IIpeobpasoanue norapupmuteckmx BBIpaXXeHHH. Jlorapumumdeckre ypaBHeRNs 1 HepaBeHCTRA.
Jlorapudmuueckas QyHKIHs U ee cBOMCTRA W rpauk.
Crenennast pyHKUHS U ee CBOMCTBA U rpaduk. MippannoHaibHble ypaBHEHHMS,
Memoo unmepeanos dna pewenus HepaseHcma.
lpeodpasosarus epaguros gy HRYUILL COGUE 600 KOOPOUHAMHBIX OCell, PACAICeHYE U colcamute,
OMPANCCHUC OMHOCUMCALHO ROOPOURAMHBIX ocell. | pagdhuveckue Memodw: PCULCHUS YDAGHECHUI U
Hepasencme. Peutenue ypasnenui u nepagencme, COOEPICAUYUX NEPEMEHHYIO NOO 3HAKOM MOOYIA.
Cucmenmvt noxazamenvhuoix, N02aPUPMUECKUX U UPPAYUOHATbHBIX ypasHeHutl. Cucmerbl
NOKA3AMENLHYIX, 102APUPMUYECKUX HePaAGEeHCMS.
Bsaummno obpammuwie gpynryuu. I paguxu 63aumHo 06pamubIx GyHKyuil.
Ypasnenus, cucmemul ypagHenuii ¢ napamemponm.
[Tpowssonnas Gyskunn B Touke. KacaTenbHas K rpaduxy QyHkuun. ['eoMeTprueckuil u Qusmteckmii
CMBICIT TPON3BOIHOM. [IponsBoaHble demenTapHbIx GyHKumit. [Ipasuia ouhepenyuposarus.
Bmopas npouseoonas, ee 2eomempuveckui u Qusuveckuil cuoen.
Ionsitne o HempepbIBHBIX QyHKOHsIX. Toukn SKCTpeMyMa (MakcuMyma U MUHUMYMa). VccnenoBanne
JIEMEHTAPHBIX DYHKIMH HA TOUKH SKCTPEMYMA, HAHOOJIbIIIEE i HAWMEHDIICE 3HAUCHHE C MOMOLIBIO
IPOU3BORHOM. [Tocmpoenue epaghurxos gyrryuil ¢ nomowwbio npou3Bo0HbIX. [Ipumenenue npouzeooHoll
npu pewteHuu 3adau.
[lepsoobpaswas. ITepsoobpasmsie anemenmaprHelx yuxyuil. 1Inowads Kpusoruneiinon mpaneyu.
Dopmyaa Heiomona-Jlenonuya. ( Inpedenennsiii unmeepan. Boiuucienue naowadel nIOCKux ueyp u
00BENO06 M BPULCHIUA ¢ NOMOWBIO UHMESPATd.

T T T
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I'eomeTpus

ITosTopenue. Permenyie 3a1au ¢ mpruMeHeHHEM CBORCTB (HTYp Ha IIIOCKOCTH. 3a7aui Ha JOKA3aTENbCTRO
¥ TIOCTPOCHHE KOHTPIPUMEPOB. Kcrionb30Banie B 3a1a4ax MPOCTEHIINX JTOTHYECKHX MpaBuil. Pererne
3alat ¢ HCIOIB30BAHUEM TEOPEM O TPEYTOJIbHHUKAN, COOTHOMIEHHH B IIPSIMOYTONBHEIX TPEYTOIbHHKAX,
(bakTOB, CBA3AHHBIX € YETHIPEXYTOMBHUKAMH. PelleH e 3a1ay ¢ HCMOMb30BAHHEM (hakToB, CBSI3AHHBIX C
OKPYKHOCTSMH. PellcHne 3a1a4 Ha M3MEPEHNUS Ha TIOCKOCTH, BBIYMCIICHHE IUTHH U TUIONIANCH. Peuenue
3a0ay ¢ nOMOW6IO GEeRNOPO6 U 7\'()()])()UH(U77.

HarssnHas crepeomerpust. @urypei u ux u3obpaskenns (ky0, nupamuia, Ipu3ma). OCHo8HbIe nOHAmus
cmepeomempuu u ux ceorcmea. CeueHus Kyba u TeTpaspa.



Touka, mpsimast u mockocTs B MPOCTPaHCTBE, aKCHOMBI CTEPEOMETPHH U CIIEACTBHSI M3 HUX. B3anmMHoe
PACIOJIOKEHHE MPAMBIX H TJIOCKOCTEH B IPOCTPAHCTRE., IlapannensHOCTD IPSMBIX ¥ MI0CKOCTE! B
npocTpancTse. M3o6paxenue mpocreitimmx POCTPaHCTBEHHEIX (DUTYD Ha TUIOCKOCTH.

Paccrosuus mexy (buTypamu B mpocTpaHCTBe.

YTJIBI B IPOCTpaHCTReE, lleprienankynaprocTs MPSIMBIX M MJIOCKOCTEH.

[poexuust hpurypsr va niockocTs. [Ipnsnaku nepnenmukynsproctn MPSIMBIX ¥ THJIOCKOCTEH B
lpoctpancTse. Teopema o Tpex MepICHANKYIsIpax.

MHororpanunku. [apasnenenumey,. CBoiicTBa MPAMOYTOIBEHOTO Mapajenenunena. Teopema I[Tugaropa
B IpocTpancTse. lpnsma u mupamuna. [pasuisHas MpaMiIa W NpaBHIbHAS Tpu3Ma. [ Ipsvast
MUPAMHU/IA. DIEMEHTBI TPH3MBI 1 THPAMHU/IEI.

Tena Bpauenns: HWHIMHAP, KOHYC. cepa u mrap. OcHOBHBIE CBOICTRA MPSIMOTO KPYroBOrO LHIHHApA,
HPAMOTO Kpyrosoro kouyca. M3oGpaxenne ten Bpaienus na TITOCKOCTH,

Lpeocmasaenue 06 yeevennom KOHYCE, cevenus KoHyca (napanieibHoe 0CHOGaHIO npoxooaujee yepes
GEPULUHY), cevenus yunundpa (RApaniensHo u nepneHOUKYIAPHO ocu), ceverus wapa. Paszeepmra
YULUHOPA U KOHycal.

Ipocmeinuue kombunayuy MHO202PaHHUKO6 U men épawenus mesicdy coboil. BeMuceH e deMenToR
TPOCTPaHCTBEHHBIX QHUTYp (pebpa, nHaroHanm, YTJIBI).

[Inomanes nosepxHocTH PaBUIIbHON MHPAMHUIET U TIPSIMOM TTpr3Mbr. [nomas TTOBEPXHOCTH TTPSIMOTO
KPYTOBOTO LMIIHH/PA, TIPSIMOTO KPYTOBOTO KOHYCa 1 apa.

[Tonsitie 06 o6beme. OGbem MMPaMIIIbl U KOHYCa, HPHU3MBI M OHITHHAPa. O6bem mapa.

110000nb1e mena 6 npocmparcmee. CooTHOMEH NS MEXKIY MIIOLIAISIMH TOBEPXHOCTEH W 06beMaMu
MOOOHBIX TeJl.

Asuoicenun 6 npocmpancmee: NAPAIIENbHbLU NEPEHOC, YEHMPANLHAR CUMMEmMPUS, cumMMempus
omuocumensro niockocmu, nogopom. Ceoticmea Ouicenuyil Ipumenenue osuscenuil npu pewenuu
3a0auy.

BekTope! it koop,innars: mpocTpancTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCII0, YO MEXKIY
BCKTOPAMH. KOJIIHEeApHbIE 0 KOMIIIAHAPHbie BEKTOPBI. CRaiapHoe npoussedenue cekmopos. Teopeya o
PASI0KCERUN GERNOPU NO MPEM HEKOMIIAHAPHBIM 6CKINOPAM. Crarsproe npouseedenue BEKMOPOG 6
Koopdunamax. [Ipuvenenue 6exmopos NpU peULeHUU 3a0a4 Ha HAXOJICOCHUE PACCMOAHUL, O1UH,
naowaoe u 06vemoa.

Vpasuenue niockocmu ¢ npocmparcmee. Ypasnenue cepol 6 npocmpancmee. Dopmyna 0na
GBINUCTEHUR PACCIMOAHUA MeIICOY MOUKAMU 6 NPOCMpPancmee.

Bepositnoers u eratuernia. Pagora ¢ nannbivu

[HoBropenne. Peluchue 3aiau Ha TaGiHTHOE 1 rpadrieckoe npescTaBien e JaHHbIX. Mcnomb3osanie
CBOHCTB M XapaKTEpPHCTHK YHCIOBBIX HAGOPOB: CPEIHNX, HAHOOMBIIEr0 H HAMMEHBLLIEIO 3HAUCH S,
pasmaxa, ducnepcuu. Peuenue 3a0ay na onpedenenue vacmomor u GePOAMHOCIIU COOLIMULL. Boryucicenie
GePOAMHOCMEl 6 ONbINAX C PABHOBOZMOIICHBIMU HNEMEHMAPHBLMU UCXOOaMY. Pewienie saoau ¢
npuyenenuem komounamopuru. Pewenue 3aday na suruucienue BEPOAMHOCMEL HE3UABUCUMBIX COOBIMUL,
pUMEHeHUue Gopymyast croocenus seposmuocmerr. Pewernue saday ¢ npumereruem ouazpamy inepa,
depesa geposmuocmer, popyyiast bepryaau,

Yewosnan ceposimnocme. Hpasiio yymoocenus geposmuocmer. Popryia NOIHOU 6epOSIMHOCIL.
Huckpemnore ciyvaimore ¢envuyuns u pacnpedeienus. Hesagucumble C1yuaiinbie ¢eiuyuml,
Pacnpedenenue cyvivel u npoussedenus nesasucumvix CYHAUHBIX GENUYLIH.

Mamemamuueckoe oocudanue u oucnepcus cryuaiinol senudunbl. Mamemamuueckoe oxcudanue u
ducnepcus Cymmol CAyuaiinbx genuuun. I, eomempuyeckoe pacnpedenerue. bunomuanivnoe
pacnpedenenue u e2o ceoicmaa.

Henpepoisuvie cyuatimsie ¢enuuunst. [onsmue o niomuocmu eepoamuocmu. Pagrnomeproe
pacnpeoenetie.

Hoxaszameavnoe pacnpedenenue, eco napamempeot.



Honsmue o Hopvarsnom pacnpederenuu, [apavempur Hopyatero20 pacnpedenenus. IIpuvepo

CAVYUAUHBIX 6EAUYUH, NOOYUHEHHBLX HOPMCIbHOMY 3UKOHY (NOCPEUHOCIb UBMEDEHUTI, POCIN Yel08eKd).
Hepasencmeo Yebviuuesa. T eopema Beprynnu. 3axon 6onbus

gepoamnocmen. Poib 3aKoHa 001bUILX Yucen @ Hayre, npupode u obujecmae.
Kosapuayus deyx cnyuatinex eenuvun. Honsmue o K03 puyuenme rxoppenayuu. Coevecmmupie

X qucen. BetOopounuitl Memoo uzvepenus

HaOMI00eHUs 08X CAVYALIHBIX GeNuyLH. Buibopounwiil kosghpuyuenm Koppensyuu.

3. TemaTnueckoe niaHHpoBaHue:

Temamuuecxoe NJIAHUposarnue no mamemamure ¢ 10 Kjlacce

(baszoewvtit yposens)

Pasnen maremarnkn Konnuectso wacos B Kosmuectso
A: anrebpa paboueli mporpamme KOHTPOJIBHBIX
[': reomeTpus pabor
A: llosTopenne kypca anre6pst 7-9 ki, 4 1
A: JleficTBUTENBHBIE YHCIIA. 16 |
A: CrenenHas GpyHKIus 15 1
I Beedenue 6 cmepeomempuro. 4
I Hapanrenonocms npamvix u nnockocmei 1] 1
A: TlokasarestbHas (yHKIIHSI 13 ]
At Jlorapudmuueckas Qyrkrms 14 !
s Hepnenduryasprocme npsveix u nnockocmen 20 1
A: TpuroHomeTprteckie hopmymsl 23 1
I': Muoeoepannuru 11 1
A: TpATOHOMETpHYECKHE ypaBHEHTS 27 1
[t Bexmopui ¢ npocmpancmse 8
A:TprroHomeTprueckue (yHKIHH. 16
A u I': Tecrosbie 3ananns na EI'™D 1= 1
PesepBHEbie yack. 7
210 11

HEPEYEHD KOHTPOJIbHBIX PABOT IO AJITEBPE B 10 KJIACCE

—
B.\O,’,,LH ON KOHTPOJIb

Bxo/iHo# KOHTpOJIb

KonTponbras pabora No |

KOHTpOHbHaﬂ pa60Ta Nel «Cmenens ¢ oeiicmeumensuvin
noKazamenem

KonTposbras pabora Ne 2

Konrponenast pabota Ne2 «Cmenennasn gynruuny

KonTpossHas pabora Ne 3

Kontponenast paborta Ne3 «llokazamenvuan gynxuyun»

KouTtposeras paGora No 4

Konrponenas pabota o Ned «loeapugmuuecrkasn gyrxuyusy

Konrposibras padora No 5

Kowrponbhas pabora No 6

Konrposbhas padora Ne5 «Tpuzonomempuuecrue hopyaoiy

KowrpoiibHast padota Ne6 «Tpuconoempuueckue ypasnenuny

HMrorosas pabora B popmare E['D

HMrorosast pabora B hopmare EI'D

HEPEYEHDb KOHTPOJBHBIX PABOT ITIO TEOMETPHUU B 10 KJIACCE

KonTposbras patora No 1

Kourposnenas pabora No 1 "Pacriosnoxenne npsMbIx B MpocTpaHcTae”

KownTtponbHast padora Ne 2

Kontposbras pabora No 2 "TlapaniebHOCTE NPSIMBIX H MI0CKOCTEH"

1



KonTponsnas paora No 3 KonTposnsHnast pabora Ne3 " [leprien nuKy IIPHOCTE TIPSMBIX 1

CAl

IMJIOCKOCTEH

KonTposnbHas pabora Ne 4 Kontponsras pabota mo No4 "MHororpanHuKn"

TemaTnuyeckoe naanuposanue no marematuke B 11 KJaacce (170 yacon)

Paznen matemaruku Konuuecrso Konuuectso
A: anrebpa 4acoB B paboydell | KOHTPOJIbHbIX
I': reomeTpus IIporpamme padboT
A: Tloropenue kypea 10 kiacea. Tectuposanme (BxomHOM 6 |
KOHTpPOJIb) o ) e
A: Tpuronomerpuveckne GpyHkmum 14 I
I': Memoo koopounam e npocmpancmee. J{guocerue. 15 2
A: IIpon3BosHas 1 ee reoMeTpHYECKUH CMBICT 16 1
A: lIpuMeHEeHHe TIPON3BOHOMN K HCCITeI0BAHNEO GyHKIMH 16 1
I HQuaundp, konye, wap 20 1
1" Obvemvr men 23 ’;
A: MnTerpan 13 ]
A KomOwHaTopuka u sneMenTh TE€OPHUH BEPOSITHOCTEH, 16 |
CTaTHCTHKA
I": O6oburaromiee nosTopeHe Kypca reoMeTpun 11 l
A: Obobmarommee moBTOpeHHe Kypca ayreOpbl ¥ HAYajl aHaIn3a 20 |
Bcero 1704yacos 13
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