MyHuuMnajaibHOe aBTOHOMHOE 00111e00pa30BaTeIbHOE YUpeKIeHue
cpeaHsis 001eoOpa3oBareibHas 1KoJa Ne 76
€ YIJ1y0JIeHHBIM H3Y4YeHHEeM OT/AeJIbHBIX MPeIMeTOB
(MAOY COII Ne 76 ¢ yray0JeHHbIM H3YyYeHUEM OT/AeIbHBIX MPeIMeTOB)

[IpuiioxxeHne k OCHOBHOM 00pa3oBaTeIbHON
nporpamme cpeaHero o0riero oopa3oBaHus

PabGouasi mporpamma
o y4eOHOMY MpeIMETy
MATEMATHKA: AJICEBPA H HAYAJIA MATEMATHYECKOI' O AHAJIU3A, TEOMETPHA

(venybnenHblll YpoBeHs)

YpoBeHnb o0pa3oBaHus: ocHOBHOE o01iee oopazoBanue (PI'OC COO)

KoaunvecTBo yacoB no yueonomy miany MAOY COL Ne 76 ¢ yriyOneHHbIM U3y4YE€HUEM OTAEJIbHBIX PEAMETOB:

10 kmacc- 6 yacoB B Heento, 204 yaca B roj

11 kimacc — 6 gacoB B Henento, 204 yaca B roj

ExatepunoOypr



MysHUENATLHOE 2BTONOMHOE 001e06pa3oBaTeLHOE yIpeKIeHHe cpeaHss 0bmeodpasoBaTeabHas mKoia Ne 76
¢ yriayGJeHHBIM H3y9YeHHeM OTAEIbHBIX MPEIMETOB

MPHHSATO:
Ieparoruyeckuii coset QY -COHT Ne 76
MAOY COLLI Ne76 Y M. A. KumoBekmx

3

5
’06.202l r.
m

Iporoxon Nel0 ot 24.06.2021 r.

PABOYAS ITPOI'PAMMA

no npeomemy
MATEMATHKA: AJITEBPA H HAYAJIA MATEMATHYECKOI O AHAJTH3A, TEOMETPHA
10-11 knaccw
(venybaennuviii yposens)

Ha 2021-2022 yyeOnblii rox

r. Exarepuntypr, 2021



IIporpamMmmHoe u yueOHO-MeToAMUYecKoe oOecneueHue, 10 - 11 kiaaccol

KoimuecTBo
Yyeonas 4acoB B HeJelo, .«
Kuace Ba3oBblii yueOHnK Metoaunyeckoe obecnedenmne
TUCHHUILINHA oo1ee

KOJINYeCTBO
Marematuka: anreopa 10 6 4acoB B MaremaTtrnka:  anrebpa W Hayana
U HayaJsa 11 | menemto, 204 yaca | MaTeMaTUYECKOrO aHalu3a, TIEOMETpUs.
MaTeMaTHYECKOTO B IO Anrebpa ¥ Havajga MaTeMaTHYECKOTO

aHalln3a, recOMCTPUsA

aHanmza. 10 kjmacc:  y4eOHMK Ui
00111e00pa3oBaTeNIbHBIX OpraHu3aIui:
0azoBpld W yrmyon. ypoHu/ [FO.M.
Komsirun, M.B. TkaueBa, H.E. ®enoposa,
M.U. Illabynun]. — M.: IIpocemuenue,
2018.

Anrebpa ¥ Hayalma MaTeMaTHYECKOTro
aHaJn3a. 1llknace:  yuyeOHUK — Juid
0011e00pa3oBaTeIbHBIX OpTraHHU3aIHil:
0azoBblii W yrayon. ypoBaum/ [FHO.M.
Komsirun, M.B. TkaueBa, H.E. ®enoposa,
M.U. Ilabynun]. — M.: Ilpocsemienue,
2018.

I'eomerpus. 10-11 kmaccel: yuyeOHUK AJis
00111€00pa30BaTENbHBIX yUpexIEeHUI:
6azoBbiii  u mpodumia.  yposuu/ [JI.C.
AranacsH, B.®. byrysos, C.b. Kagomues
u ap.]. — M.: I[Ipoceemenue, 2019.

I'eomerpus. Iloypounsie pazpabotku. 10-11
KJaccel: y4eb. mocobue s o0meoOpa3oBart.
opranuzanuii / C.M. CaaksiH, B.®. byTy30B. —
M.: Ilpocsemenue, 2017.




HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma cocTaBjieHa Ha OCHOBE:

1. ®enepanpHoro 3akoHa OT 29.12.2012 N 273-D3 (pen. ot 31.07.2020) "O6 obpazoanuu B Poccuiickoit ®eneparun’ (¢
M3M. U J01., BeTym. B cuity ¢ 01.09.2020)

2. denepanbHBIA TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTAaHAAPT CPEAHETO 00mero o0pa3oBaHUA(YTB. TPHKA30M
MunuctepctBa oopazoBanus u Hayku P® ot 17 mas 2012 r. N 413) C uzMeHeHussMu 1 A0mOJHEHUsIMHU OT:29 nexabps 2014 r.,
31 nexabps 2015 ., 29 urons 2017 r.

3. [IpuMepHasi ocHOBHasi 00pa3oBaTelibHAs MPOrpaMma CpelHero 001ero oopasoBaHus, peieHueM GeaepaibHOTO YueOHO-
METOJMYECKOT0 00BEAMHEHHS IO 0011IeMy 00pa30BaHuIo (MpoTokosl oT 28 uroHs 2016 1. Ne 2/16-3)

4. OcHoBHasi oOpasoBaTenbHas NporpamMma cpeaHero oomero o6pazoBanus MAOY COII Ne 76 ¢ yriayOGiaeHHBIM
u3ydeHueM oTaeNbHbIX npeameroB (PI'OC COO), mpukas ot 25.06.2021 Ne 82/4-ox.

5. ABTOpcKas nporpamma: Anrebpa v Hayana MateMaTudeckoro aHanuza. COOpHHUK MpUMEPHBIX padounx mprpamm. 10 — 11
KJIacChl: yuel rmocobue aist ooeoopazosar. Opranuzaiuii: 60a30BbIi U yriyour. ypoBau / [cocT. T. A. bypmucrposa]. — 4-e uzn.
— M. : TIpocBemenue, 2020.

6. ABTtopckas mporpamma: ['eomerpus. COopHUK TpuMepHBIX paboumx mporpamm. 10-11 kmaccer: yue6. mocobue s
o0meoOpasoBar. opranu3anuii: 6a30BbIi U yriay0:a. ypoau / [cocT. T. A. Bypmuctposa]. — 4-¢ uza. — M.: [Ipocsemenne, 2020.

B cootBerctBuM ¢ mpunHsToi KoHuenmwmeit pasButusi Maremaruueckoro oOpaszoBanusi B Poccuiickoit deneparum,
MaTeMaTU4YeCKoe 00pa30BaHUE PEIIACT, B YACTHOCTH, CJICIYIOIINE KITIOUEBbIC 3aaUu:

— IPEAOCTABIATh KaXJAOMY OOydYaromieMycCsi BO3MOXHOCTh JOCTHKEHHUS YpPOBHS MaTEeMaTUYECKUX 3HaHMW,
HEOOXOIMMOr0 JJIs TaJbHEHUIIIeH YCIEeIIHON )KU3HU B OOIIECTBEY;

— «obecrneynBaTh HEOOXOAUMOE CTPAHE YKCJIO BBIMYCKHUKOB, MaTeéMaTH4ecKas MOJTOTOBKAa KOTOPHIX JOCTaTOYHA MJIS
MPOJOJIKEHUSI 00pa30BaHUs B PA3JIMYHBIX HAMNpPaBICHUAX W ISl MPAKTUYECKOM JNESITEIHHOCTH, BKJIIOYAs TIPErojIaBaHue
MaTeMaTUKH, MaTEMaTUUECKHE UCCIIeIoBaHMs, paboTy B chepe HHPOPMAIITMOHHBIX TEXHOJOTHHN U JIP.»;

— «B OCHOBHOM OOIIIEM M CpeIHEM oO0IIeM 00pa3oBaHUM HEOOXOAMMO MPEAYCMOTPETh MOATOTOBKY OOYYarOUIUXCS B
COOTBETCTBHH C MX 3allpOCaMU K YPOBHIO IOJATOTOBKH B c(hepe MaTeMaTU4eCKOro o0pa3oBaHuUs.

COOTBETCTBEHHO, BBIACISAIOTCS TPU HAMpaBJICHUs TPEOOBAHUM K pe3ysibTaTaM MaTeMaTHYeCKOro oOpa3oBaHus:

1) npaKkTHKO-OpUEHTHPOBAHHOE MaTeMaTHYECKOE 00pa3oBaHue (MaTeMaTHKa JIsl JKU3HH);



2) MaTeMaTHKa JIJIsl KCIIOJIb30BaHMsI B TPOGECCHH;

3) TBOpUECKOE HalpaBJICHUE, HA KOTOPOE HAIICICHBI T¢ 00YYaroIIuecs, KOTOPhIC IUIAHUPYIOT 3aHMMATHCS TBOPYECKON U
UCCIIeI0BATENhCKON paboToi B 001aCTH MaTeMaTHKHU, (PU3UKU, SKOHOMUKHU U APYTHX 00JIACTSX.

OTH HamMpaBlIEHUS pPeaTn3yloTcs B IByX OJI0Kax TpeOOBaHUMN K pe3yabTaTaM MaTeMaTHYeCKOro 00pa3oBaHusl.

Ha yrny6nennom ypoBHe:

—Brimmyckank Hayuntes B 10-11-m kmaccax: sl yCHEIIHOTO MPOJOIKEHHSI 00pa30BaHus MO CIIEHUATBHOCTSM, CBSI3aHHBIM
C IPUKJIAIHBIM UCIIOJIb30BAHUEM MATEMATUKH.

—BpImyckHUK MOMY4YHT BO3MOXKHOCTH HayuuThcsi B 10-11-m kmaccax: anms oOecrmeueHus: BO3MOXKHOCTH YCIEITHOTO
IPOAODKEHUS 00pa30BaHUs MO CIIEUUANIBHOCTSIM, CBA3aHHBIM C OCYIIECTBIEHUEM HAayYHOHM M UCCIIEN0BATEIbCKOMN AESITENIbHOCTU
B 00J1aCTH MaT€MaTUKU U CMEKHBIX HayK.

[{enb OCBOEHHS ITPOrpaMMBbl YIiTyOJIE€HHOIO YPOBHS: 00ECIIEYeHNE BO3MOKHOCTH YCIIEITHOTO MPOJOJKEHHs 00pa30BaHus

[0 CHEUHUAIBHOCTSAM, CBSI3aHHBIM C IIPUKJIAJHBIM HMCIIOJIb30BAHUEM MATEMATHKH, @ TaK K€ OCBOCHHUE IPEIMETAa Ha BBICOKOM
YPOBHE Uil CEPHE3HOTO0 M3YYEHUS] MAaTEMaTUKH B BYy3€ W OOpETEHHE MPAKTHUYECKUX YMEHUN M HaBBIKOB MaT€MaTHUYECKOIO
XapakTepa, HeOOXOUMBIX JJIsI YCIEIIHOU MPOo(eCCUOHAIBHOM IeSITEILHOCTH.

MecTto npeamera B yueOHOM IIaHe

VY4eOHbI TUTaH HA U3ydeHHE mpeaMeTa Maremaruka: anrebpa ¥ Hayajia MareMaTuueckoro anammsa, reomerpus B 10-11 kmacce
oTBOAUT 6 yacoB B Hejento, B 10 kacce Bcero 3a rog 204 daca, B 11 kiacce -204 gaca. Beero 3a q8a roga o0ydenust 408 yacos.

TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA COAEPKAHUSA KYPCA

N3yuenune nmpenmera Maremaruka: anredpa v Hayaiga aHalln3a, FCOMETPHUS 10 JaHHOU MporpaMMe CIocoOCTBYET (OPMHUPOBAHUIO
Y y4aImxcs JHWIHOCTHBIX, METAIPEAMETHBIX ¥ TIPEIMETHBIX PE3yIbTaTOB O0YUCHHSI, COOTBETCTBYIOIINX TPECOOBAHUAM
denepallbHOTO TOCYAPCTBEHHOTO 00pa30BaTEeILHOTO CTaHAApTa CPEIHETO 00IIero 0opa3oBaHusl.

Iliianupyemble JHYHOCTHBIE pe3yabTaTrhl ocBoeHus OOII
JInuHOCTHBIE pe3yJIbTAThI B c(pepe OTHOLIEHUI 00y4aroIIMXCcH K cede, K CBOeMY 310POBbI0, K TO3HAHMIO Ce0s:
— OpHeHTalMs OOYy4YalolIIMXCAd Ha JOCTH)KEHHE JUYHOTO CYACThs, PEANM3ALMI0 TMO3UTHUBHBIX XU3HEHHBIX IEPCIEKTUB,



MHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb M CITIOCOOHOCTH K JIMUHOCTHOMY CAMOOIPENENIEHUI0, CHOCOOHOCTh CTaBUTh LIENHU U
CTPOUTH KU3HEHHBIE IJIAHbI,

— TOTOBHOCTh M CHOCOOHOCTH OOECHeunuTh cebe W CBOMM OJM3KUM JOCTOMHYIO KHM3Hb B MPOIIECCE CaMOCTOSATEIHHOMH,
TBOPUYECKOW M OTBETCTBEHHOM AEATEIIBHOCTH;

— TOTOBHOCTbH U CHOCOOHOCTh 00YYaIOIIUXCSl K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHMSI, TOTOBHOCTh U
CIIOCOOHOCTH BbIPa0AThIBaTh COOCTBEHHYIO MO3UIIMIO MO OTHOUIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSM MPOILIOTO U
HACTOSAILIETO HA OCHOBE OCO3HAHHUS U OCMBICIICHHS] ICTOPHUH, TyXOBHBIX LIEHHOCTEHN U TOCTUKEHUI HAIIEl CTpaHbl;

— TOTOBHOCTB M CIIOCOOHOCTh OOYYaIOIIMXCA K CAMOPA3BUTHIO U CAMOBOCIIMTAHHUIO B COOTBETCTBUU C OOILIEYEIOBEUECKUMU
LHEHHOCTSIMU M HWJealaMH TPaKJaHCKOro oOIecTBa, MOTPEOHOCTh B (DU3MYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHUSAX
CIIOPTUBHO-03I0POBUTENBHOM €SI TENBHOCTBIO;

— TMPUHATUE U pealin3als HEHHOCTEHN 30pOBOro U 0€30MacHOro 00pasa )Ku3HU, OEpEeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (PU3MUECKOMY M TICUXOJIOTHYECKOMY 3/I0POBBIO;

— HEMpUsTHE BPEIHBIX MPUBBIUEK: KyPEHUS, YIOTPEOJICHUSI aJIKOTOJIsl, HAPKOTHUKOB.

JInuHOCTHBIE pe3yJbTAThI B cpepe oTHOLIEeHUI 00ydarmuxcsa Kk Poccun kak k Pogune (OTeuectBy):

— poccuiickas HWIEHTHUYHOCTb, CIIOCOOHOCTh K OCO3HAaHUIO POCCUMCKOW HIACHTMYHOCTH B TOJHUKYJIBTYPHOM COLIUyME,
YyBCTBO NMPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOIN OOLTHOCTH POCCUMCKOTO HapoJa U cyarde Poccun, maTpuoTu3M, TOTOBHOCTD K
cinykeHnto OTeuecTBy, €ro 3allnTe;

— YBa)XXEHHUE K CBOEMY HAapOAY, YyBCTBO OTBETCTBEHHOCTH niepea PoauHoM, TOpaoCcTH 3a CBOM Kpaid, cBo0 PonuHy, npomuioe
Y HACTOsIIllee MHOTOHAIIMOHAJILHOTO Hapoaa Poccun, yBaxeHue kK rocyJapcTBEHHbIM CUMBOJIaM (rep0, ¢uiar, THMH);

— (opmupoBaHHe yBaKeHHS K PYCCKOMY SI3bIKY KaK roCyJapcTBEHHOMY si3biky Poccuiickori denepaiuu, sSBISIOMIEMYCS
OCHOBOMW POCCHIMCKOW UICHTUYHOCTH U TJIABHBIM (JaKTOPOM HAIMOHATHHOTO CaMOOIIPEICIICHNUS;

— BOCIIUTAHUE YBAXKEHUS K KYJIbType, SA3bIKaM, TPATUIIMAM U 00bI9asiM HApPOI0B, MpoxkuBatomux B Poccuiickoit deaepanuu.

JInuHocTHBIE pe3yabTarTbl B cdepe OTHOLIEHHI OOYYAKINMXCH K 3aKOHY, IOCYIAPCTBY M K TIPAXKIAHCKOMY
0011eCTBY:

— TPaXJIAHCTBEHHOCTb, T'PAXKAAHCKAs MO3UIINS AKTUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCUHCKOIro 00IECTBA, OCO3HAIOLIETO



CBOM KOHCTUTYLMOHHBIE IIpaBa M OOSI3aHHOCTH, YBAXAIOLIErO0 3aKOH U MPABOIOPSAOK, OCO3HAHHO MNPUHUMAIOIIETO
TPaJAWIIMOHHBIE HAIIMOHAJBHBIE U OOIIEYEIOBEYECKUE TYMAHUCTUUECKHUE U JIEMOKPATUUECKHE IIEHHOCTH, TOTOBOTO K YYAaCTHIO B
OOIIECTBEHHOM JKU3HU,

— TMPU3HAHHME HEOTUYX JTAEMOCTH OCHOBHBIX NpaB M CBOOOJ YeJIOBEKAa, KOTOPbIC MPUHAMICKAT KAXKIOMY OT POXKICHUS,
TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB M CBOOOJA 03 HapylleHUsi MpaB U CBOOOJ JPYrux JHUI, TOTOBHOCTb
OTCTauBaTh COOCTBEHHBIEC MpaBa M CBOOOJBI YENOBEKA U TpaKJaHWHA COTJIACHO OOINENPU3HAHHBIM MPUHIUMIAM U HOpMaM
MEKIyHApOJIHOTO MpaBa U B cooTBeTcTBUU ¢ KoHcTuTynmei Poccuiickoit @enepaiuu, npaBoBasi U NOJUTUYECKAs TPAMOTHOCT;

— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha
JIMAJore KyJbTYp, a TAaK:Ke Pa3InuHbIX (OpM OOIIIECTBEHHOTO CO3HAHUSI, OCO3HAHUE CBOETO MECTa B MOJIMKYJIbTYPHOM MHUPE;

— UWHTEPHOpHU3aLMS LIEHHOCTEW IEMOKPATHH M COLMAJIBbHOW COJMUIAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY PETYIUPOBAHUIO
OTHOUIIEHHI B TPYNIE WX COLMATBLHON OpraHru3alni;

— TOTOBHOCTbH 00YYaroIUXCsl K KOHCTPYKTUBHOMY YYaCTHIO B PUHATUU PEIICHUH, 3aTParuBaroINX UX IpaBa U HHTEPECHI, B
TOM YHCJIE B Pa3TUYHBIX (hopMax 0OIECTBEHHON caMOOpraHu3alliy, CaMOYIIpaBIeHus1, OOIIECTBEHHO 3HAUUMOM JeSTEIHHOCTH;

— TPUBEPKEHHOCTh HWJESIM HHTEPHAIMOHAIN3MA, JPYKObI, paBEHCTBA, B3aWMOIIOMOIIM HAPOJOB; BOCIUTAHUE
YBXUTEIHHOTO OTHOIICHUS K HAIIMOHAIBHOMY JIOCTOMHCTBY JIFOJIEH, UX YyBCTBAM, PEITUTUO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYYalIIMXCS MPOTUBOCTOATH HACOJOTHH JKCTPEMHM3Ma, HaAlMOHAIMW3Ma, KCEHO(POOWM; KOPPYIILINH;
JACKPUMHUHALMKU MO COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPHU3HAKAM U JIPYTUM HETATUBHBIM COLIMAJIbHBIM
SIBJICHUSIM.

JIn4HOCTHBIE Pe3yJIbTATHI B cpepe OTHOLIEHUI 00yYAIOIIMXCH ¢ OKPY/KAIIUMH JKOJIbMM:

— HPaBCTBEHHOE CO3HAHWE U TOBEJACHHE HAa OCHOBE YCBOCHHMS OOIIEUYETIOBEUECKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUSA U
MOBEJICHUSI B TOJIMKYJIHTYPHOM MHpE, TOTOBHOCTH W CIIOCOOHOCTHM BECTH AHAJIOT C JAPYTHMH JIOJbMHU, JOCTHUTAaThb B HEM
B3aMMOIIOHUMAaHUs1, HAXOAUTh OOIINE 1IEJIU U COTPYAHUYATH JJISI KX TIOCTHXKECHUS;

— TMPUHATHE TYMAHUCTHYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAXXUTEJIbHOE U JOOPOXKEIaTeNbHOE OTHOIICHHE K APYromy
YEJI0OBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;

— CIOCOOHOCTh K COMEPEKMBAHHIO M (POPMUPOBAHUE TO3UTHUBHOTO OTHOIIEHUS K JIOASM, B TOM YHCJIE€ K JIMIAM C



OTPaHUYEHHBIMA BO3MOYKHOCTSIMH 37I0OPOBBSl M HWHBAIHIAM; OCEpEXKHOE, OTBETCTBEHHOC M KOMIIETEHTHOE OTHOIICHHE K
(U3UIECKOMY U TICUXOJIOTUYECKOMY 37J0POBBIO IPYTHX JIFOACH, YMEHHE OKa3bIBATh MIEPBYIO MIOMOIIIb;

— (opmupoBaHUE BEIPAKEHHON B TIOBEJICHUH HPABCTBEHHOM MO3UIIMU, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEILHOMY BBIOODY
no0Opa, HPAaBCTBEHHOTO CO3HAHUS W TMOBEACHUS Ha OCHOBE YCBOCHHS OOIIEYEITOBEUCCKHX IIEHHOCTEW W HPABCTBEHHBIX UYBCTB
(uectu, oITa, CIIPABEAITUBOCTH, MUJIOCEPIUS U APYKETIOOHS);

— pa3BUTHE KOMIIETCHIIMH COTPYTHUYECTBA CO CBEPCTHUKAMH, I€TbMU MJIQJIIIIETO BO3pPAcTa, B3POCIBIMHU B 00pa30BaTEILHOM,
OOIIIECTBEHHO TOJIE3HOU, yueOHO-HCCIIeIOBATENBCKOM, MPOSKTHON U APYTUX BUJAX JIEATEIHLHOCTH.

JInuHocTHBIE pe3yJbTaThl B cdepe OTHOIIEHHI O00YyYAKOIIMXCS K OKPYKAIOIIEMY MHPY, KHBOl NpUpoe,
XYy/10:KeCTBEHHOM KYJIbTYpe:

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH HAayKH, TOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPYECTBY, BJIQJCHHE JOCTOBEPHOW HH(POPMANHMEH O TMEPETOBBIX TOCTIKCHHSIX M OTKPBITHUSX MHUPOBOU H
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U 00IIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCIIE CaMOO0Opa30BaHuUI0, HA MPOTSKEHUU BCEH JKU3HU; CO3HATEIHLHOE
OTHOIIEHUE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCTEIIHON MTPO(ECCHOHAbHOM 1 OOIIECTBEHHOM eATEIbHOCTH;

— DKOJIOTHYECKas KyJabTypa, OepeKHOE OTHOIICHHS K POJHON 3eMJile, MPUPOIHBIM OoraTcTBaM Poccuu m Mupa; moHUMaHUE
BIIUSIHUAS COITMABHO-DPKOHOMHUYECKHX TPOIIECCOB HA COCTOSHHUE NPHUPOJAHOW M COIMAIBLHOW Cpeabl, OTBETCTBEHHOCTH 32
COCTOSIHHE TIPUPOIHBIX PECYPCOB; YMEHHUS U HABBIKKA Pa3yMHOTO MPUPOIOIOJIB30BAHUS, HETEPIIUMOE OTHOIIICHHUE K JICHCTBHSIM,
MPUHOCSIIUM BPE]l SKOJIOTHH; TPUOOPETEHHE OIBbITAa KOJIOTO-HAMIPABICHHOM e TEeIHLHOCTH;

— DBCTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K CTETUYECKOMY 00yCTPOICTBY COOCTBEHHOTO OBITA.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOIIEHHH 00y4alomuxXcs K ceMbe U POAMTENsIM, B TOM YHCJe MOAr0TOBKA K
CeMeilHOM KU3HU:

— OTBETCTBEHHOE OTHOIICHHUE K CO3JJaHUIO CEMbHM Ha OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEH CEeMEHHOM KU3HU;

—  TIOJIOXKUTENBHBIM 00pa3 CeMbH, POJIUTEILCTBA (OTIIOBCTBA M MATEPHHCTBA), HMHTCPUOPHU3ALIUS TPAJAUIIMOHHBIX CEMEHHBIX
LIEHHOCTEN.

JInuHocTHBIE pe3yabTaThl B c(epe OTHOIIEHHS O0yYaIOIIMXCA K TPyAy, B cepe CONUAILHO- IKOHOMHYECKHX
OTHOILLICHUI:



— yBa)xeHHUe KO BceM (opMaM COOCTBEHHOCTH, FTOTOBHOCTh K 3alllUTE€ CBOEH COOCTBEHHOCTH, OCO3HAHHBIN BHIOOP OymyIieit
npodeccun Kak MmyTh U CIIOCOO peanu3aiui COOCTBEHHBIX KU3HEHHBIX MJIAHOB;

— TOTOBHOCTh OOYYArOMIMXCS K TPYAOBOH MpOodhecCHOHATBHOW IEATEIPHOCTH KaK K BO3MOXXHOCTH YYacTHs B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATBLHBIX MTPOOJIEM;

— TOTPEOHOCTH TPYIUTHCS, YBOXKCHHUE K TPYY U JIIOASIM TPY/a, TPYIOBBIM TOCTH)KEHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE
¥ TBOPUYECKOE OTHOIIIEHNE K PA3HBIM BHJIaM TPYIOBOU IEATEILHOCTH;

— TOTOBHOCTH K CaMOOOCITyKMBaHUIO, BKJIFOYasi OOy4YE€HHE U BBITTOJIHEHHUE JIOMAITHUX 00s13aHHOCTEH.

JInuHocTHbIe pe3yabTaThl B cdepe (PU3NUECKOTr0, TICHUXOJOTHYECKOr0, COUMAJIBHOI0O M AaKaJAeMHYeCKOro

0J1aronoJry4usi 00y4arouiuxcs:

— (Qusnyeckoe, SMOLMOHAIBHO-TICUXOJIOTUYECKOE, COIMaIbHOE OJaromnojydre OOydaroIuXxcsi B KU3HU 00pa30BaTEIbHOM
OpraHM3aIliH, ONIYIIEHNE AeTbMU OE30MaCHOCTH U TICUXOJIOTHYECKOTO KoMdopTa, HHYOPMAITMOHHON 0€301acHOCTH.

Ilnanupyemsbie MeTanpeaMeTHbie pe3yabTaTsl ocBoeHuss OOIIL
MertanpenmeTHble pe3yibTaThl OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM MPOrpaMMbl MPEACTABIECHBI TpeMsl TpyIIaMu

YHUBEpCAIbHBIX yueOHBIX AeiicTBul (YVY /).
1) PeryasiTuBHbIe YHHMBepCaJlbHbIC Y4eOHbIC JeHCTBUSA
BbInyCKHMK HAYYHTCH:

— CaMOCTOSTENBHO ONPENENATh LENU, 3a4aBaTbh IIapaMeTpbl U KPUTEPUH, N0 KOTOPBIM MOKHO OIpEIAEIUTbh, YTO LEIb
NOCTUTHYTA;

— OILICHHMBATh BO3MOJKHBIE TOCJIEICTBUS JOCTH)KEHHUS MMOCTAaBICHHON LEIH B JI€ATEIbHOCTH, COOCTBEHHON JKU3HU M KU3HU
OKPY>KaIOIIUX JIt0JIeH, OCHOBBIBAsICh HA COOOPaXKEHUSIX STUKU U MOPAJIH;

— CTaBUTH U POPMYJIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BATENbHOM AESITEIbHOCTH U )KM3HEHHBIX CUTYaIUsX;

— OLEHUBATh PECYpChbl, B TOM 4YHCJIE BpeMsl M JpPyrue HEMaTepHaAIbHbIE PECypChl, HEOOXOAMMBIE NJsl JTOCTHIKEHUS
MOCTABJICHHOM 1IEJIN;

— BbIOMpaTh NYyTh JOCTMXKEHHUS LIeJM, IJIAHUPOBATHh PEIIEHUE IOCTABJIECHHBIX 3aJa4, ONTUMH3UPYSd MaTepualibHbIE W



HEMAaTepUAJIbHBIE 3aTPAThI;

— OpraHm3oBbIBaTh AP(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIMUMBIX JIJISI TOCTHXKEHUS TOCTABICHHOU 1EIIH;

—  COIIOCTABJIATH IOJIYYEHHBIN PE3YyJIbTaT ACATEIBHOCTH C IIOCTABICHHON 3apaHee LEIbIO.

2) Ilo3naBaTeibHbIC YHHBepCcaJIbHbIE YUeOHbIe AeiCTBUA
BbINyCKHMK HAY4YHTCHA:

— HCKaTh U HaXOAUTh 00OOIIEHHBIE CIOCOOBI PELIEHUS 3a/ja4, B TOM YHCJIE, OCYILECTBIIATh Pa3BEPHYTHIN HH(OPMALMOHHBIN
MIOMCK U CTaBUTh HA €T0 OCHOBE HOBBIE (yueOHbIE U MIO3HABATEIbHBIC) 3a/]a4ul;

— KPUTHYECKH OLEHUBAaTh W HHTEPHPETUPOBATH HH(MOPMALMIO C PAa3HBIX MO3UIMH, paclo3HaBaTh U (PUKCHUPOBATH
IPOTUBOPEUMS B UHPOPMAIIMOHHBIX UCTOYHHUKAX;

— HCHOJIB30BaTh PA3JIMYHbIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA ISl ITPEACTABIICHHS CYIIIECTBEHHBIX CBA3EH U OTHOILIECHUH,
a TaK»e MPOTUBOPEYHIA, BBISIBIIEHHBIX B HHPOPMALIMOHHBIX UCTOYHHKAX;

— HaxXxOJWTh U NPUBOJUTH KPUTHUYECKHE aPTyYMEHTHI B OTHOLIEHWH ACHUCTBUM U CYKJICHHMU IPYroro; CIIOKOWHO M Pa3yMHO
OTHOCUTBHCA K KPUTUUECKUM 3aMEUYaHUSIM B OTHOILIEHHH COOCTBEHHOTO CYKJEHHUSA, paCCMAaTPUBATh UX KaK pecypc COOCTBEHHOIO
pa3BuTHS;

— BBIXOJWTH 32 paMKU Y4eOHOIo MpeaMeTa M OCYIIECTBIAThH Li€JICHANpPaBICHHBIA MOUCK BO3MOYKHOCTEW MJIsl IIUPOKOTO
IepeHoca CPEACTB U CIIOCO00B AeHCTBNUS;

— BBICTpauBaTh MHAUBHUIYAbHYI0 00pa30BaTEeNIbHYIO TPACKTOPHIO, YUUTHIBAsE OTPAHUYEHUSI CO CTOPOHBI IPYTUX YYaCTHUKOB
U PECYPCHBIE OTPAHUYECHUS;

— MEHATH U YAEPKUBATh Pa3HbIE MO3ULIHUH B IO3HABATEIBHOMN JAESATENBHOCTH.

3) KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS
BbInyCKHUK HAy4YHTCH:

— OCYIIECTBJISITH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHMKaMH, TaK M CO B3pOCIbIMU (Kak BHYTPH 0Opa30BaTeIbHOU
OpraHM3aliM, Tak W 3a ee MpeJesnaMu), MoAOupaTh MapTHEPOB A JAETOBOW KOMMYHHMKAIMM MCXOIS U3 COOOpa)keHUi
PE3yJIbTaTUBHOCTH B3aUMOJEHUCTBUSA, @ HE JIMYHBIX CUMIIATUM;

— TP OCYIIECTBIICHUU TPYNHOBOM pabOThl OBITh KaK PYKOBOJUTENEM, TAK U YJIEHOM KOMAaHJbl B Pa3HbIX poisix (TeHepaTop



UeH, KpUTHUK, UCTIOJIHUTENb, BHICTYIAIOIIUHI, KCIIEPT U T. 1. );

— KOOPJAMHHUPOBATH U BBINOJHATH PA0OTY B YCIOBUSAX PEATHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBUS;

— Pa3BEepHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX M NMUCHMEHHBIX )
SA3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(M)IUKTOTEHHBIE CUTYAIlMH U MPEAOTBpAIlaTh KOHMIUKTHI 10 X aKTUBHOU (Da3bl, BEICTPAUBATh JEIOBYIO
¥ 00pa30BaTENbHYI0 KOMMYHUKAIINIO, U30€erast TMYHOCTHBIX OIEHOYHBIX CYXICHUM.

Ilnanupyemblie npeaMeTHbIe pe3yabTaThl 0cBoeHUus1 OOII
Pe3ynpTaThl  yriyOJIEHHOTO YpOBHS OpPUEHTUPOBAaHbl Ha TIOJyYEHHE KOMIIETEHTHOCTEHM i1 TOCIeayrouiei
npoheCCUOHAIBHON AESATEbHOCTH KaK B paMKax JaHHOW MPEeJAMETHON 001acTH, TaK U B CMEKHBIX ¢ Hel oOnacTax. JTta rpymnmna

PE3yJbTaTOB MPEAIOIATracT:

- OBJAJICHHE KJIIOYEBHIMU TOHATHUSIMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JlaHHAs TMpeaMeTHas o00JacTh,
pacrno3HaBaHUE COOTBETCTBYIOIIMX MM MPU3HAKOB U B3aUMOCBSI3EH, CIOCOOHOCTH JJEMOHCTPUPOBAThH Pa3IMUHbIE MOAXOAbI K
M3YUYEHUIO ABJICHUM, XapaKTEPHBIX JJI U3y4aeMoU NMpeaMeTHON obnacTy;

- YMEHHE pelIaTh KaK HEKOTOPbIE IPAKTUUECKNE, TAK U OCHOBHBIE TEOPETUUYECKHE 3a7a4UM, XapAKTEPHBIE ISl UCIIOJIb30BAHUS
METOJ/IOB U MHCTPYMEHTApHUS JAaHHOU MpeMeTHOI 001acTH;

- Hajgu4#e MPEeACTaBICHUN O JaHHOW MPEIMETHON 00JIacTH KaK IIeJIOCTHOW Teopuu (COBOKYMHOCTU TEOpHUii), 00 OCHOBHBIX
CBS3SIX C UHBIMU CMEXHBIMH 00J1aCTSIMU 3HAHUM.

Yriy01eHHbl ypOBeHb
«CucreMHO-TeopeTHYeCKHE Pe3yJIbTaThD)

Paznen BbINyCKHUK HAY4YHTCS BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH

]_Ie.]'ll/l OCBOCHUA ,HJIH YCIICTIHOI'O IPOAOJIKCHU A O6p330BaHI/I${ 1o ,ZZJZ}Z obecneveHus: 603MONCHOCU ycneutHozco

npeaMera CIIEUAIBHOCTSM, CBSI3aHHBIM C MPUKIIATHBIM npoOooJIICeHUs. 00PA308aHUS NO
HUCIIOJIB30BAaHHNECM MAaTCMAaTHKHU cneyuanrbHoCcniAmM, CeA3AHHbIM C




ocyulecmsnenuem HayyHou u
UCCIe008aAMENbCKOU 0eAMEeNbHOCMU 6 001acmu

mamemamurk U CMENCHbIX HAYK

Inemenmot meopuu
MHOJIHCECME U
MamemamuuecKkou
JI02UKU

1
— CBO00OOJIHO ONEpUPOBATH MOHATUSIMH:

KOHEYHOE MHOKECTBO, JIEMEHT MHOKECTBA,
MOJIMHOXECTBO, MepeceyeHne, OObeAMHEHUE U
Pa3HOCTb MHOXECTB, YUCIIOBBIE MHOKECTBA Ha
KOOpPJIUHATHOM MPAMOM, OTPE30K, UHTEPBAJI,
IIOJIyUHTEPBAaJ, IPOMEKYTOK C BBIKOJIIOTOM
TOYKOH, TpauyecKoe MpeICTaBICHUE
MHOKECTB Ha KOOPAMHATHOM TIJIOCKOCTH;
3a71aBaTh MHOKECTBA MEPEUNCIICHUEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;
ONIEPUPOBATH NOHATUSIMU: YTBEPKICHUE,
OTPULIAHHUE YTBEPKICHUS, UCTUHHBIE U
JIOKHBIE YTBEPKICHUS, IPUUNHA, CICICTBUE,
YACTHBIN CTy4yai oOIIEro yTBepKIeHuUs,
KOHTPIPUMED;

MIPOBEPSITH MPUHAJICKHOCTD SJIEMEHTA
MHOKECTBY;

HaxXOJUTh NIEpeceYeHre U 00bEAMHEHNE
MHOKECTB, B TOM YHUCJIE MPEICTABICHHBIX
rpau4ecKy Ha YUCIOBOM MPSIMON U Ha
KOOPJIWHATHOM INIOCKOCTH;

ITPOBOJINTH JOKA3aTEIbHBIE PACCYKIACHHUS ISl

—  Jlocmuoicenue pezyromamos pazoena l;

— onepuposams NOHAMuUeM onpeoeieHus,
OCHOBHBIMU BUOAMU ONpedeNeHUl,
OCHOBHLIMU BUOAMU MeEOpeM,

— NOHUMAMb CYMb KOCBEHHO20
00Ka3zamenbcmea,

—  Onepuposamsv NOHAMUAMU CYEMHO20 U
HeCcuemHno20 MHOJHCeCmea,

—  NPUMEHAMb Memoo MamemamuiecKoll
UHOYKYUU OJIs1 NPOBEOEHUSL PACCYHCOEHUIL U
00Ka3amenbCme U npu peueHuu 3a0ady.

B nosceonesnoii ocuznu u npu uzyyeHuu opyaux
npeomemoas.

—  UCNOIb308aMb MeoPemuKo-
MHOMCECMBEHHBLU A3bIK U A3bIK JTO2UKU 05
ONUCAHUS PeaNbHbIX NPOYECCO8 U ABIEHULL,
npu peueHulY 3a0a4 Opyeux yueOHwvix
npeomemos

! 351ech 1 manee: 3HATH ONpE/IEICHHE TIOHSTHS, 3HATH M YMETh 000CHOBBIBATH CBOMCTBA (IPH3HAKH, €CIIH OHH €CTh) MOHSTHS, XaPAKTEPH30BaTh CBSI3M C APYTHMH MOHATHAMH,
MIPEJCTaBIISIS OAHO MTOHATHE KaK YacTh [EJIOCTHOTO KOMITIEKCA, UCTIONb30BaTh TOHATHE U €r0 CBOICTBA IPH NMPOBEICHUH PACCYKICHUH, JOKAa3aTENbCTB, PEIICHIH 3aad.




000CHOBaHMS HCTUHHOCTH YTBep)K,HeHHﬁ.

B noeceomnesnou scusnu u npu uzyueHuu opyaux

npeomemos:

MCIMOJIb30BAaTh YMCIIOBBIE MHOKECTBA HA
KOOPJAMHATHOW MPSIMOU ¥ HA KOOPJIMHATHOMN
IJIOCKOCTH JIJIs1 OITMCAHUS PEATTbHBIX
MIPOLIECCOB U SBJICHUMU;

IIPOBOJIUTH JOKA3aTEIIbHBIE PACCYXKICHUS B
CUTYyalUsIX TOBCEAHEBHOM KU3HU, NIPU
pEeLICHUN 33724 U3 APYTUX MPEIMETOB

Yucna u BbIPAIICCHUA

CB00OOIHO ONEepUpPOBATH NOHIATHUSIMMU:
HaTypaJIbHOE YHCIIO, MHOXKECTBO HATypalbHbIX
YHCed, [EJI0€ YUCII0, MHOKECTBO LEIBIX YUCEN,
OOBIKHOBEHHAs P00k, IECITUYHAS IPOOb,
CMEIIAHHOE YUCJI0, PAllMOHAIIBHOE YUCJIO,
MHOECTBO PallMOHAJIbHbBIX YHCEII,
UppalMoHaIbHOE YUCIIO, KOPEHb CTETIEHU N,
JICUCTBUTEIBHOE YHCII0, MHOKECTBO
JEeUCTBUTEIBHBIX YHUCEIT, TEOMETPUUECKAs
WHTEpIIpeTalys HaTypalbHbIX, IIENbIX,
palMOHAJIBHBIX, ICUCTBUTEIIbHBIX YUCET,;
MMOHUMATh U OOBACHITH PA3HUILY MEXKTY
MO3ULIMOHHON ¥ HEMO3ULIMOHHOM CUCTEMAMU
3alUCH YUCET,;

MEPEBOJUTD YMCIIA U3 OJTHON CUCTEMBI 3aIIUCH
(cucTeMbl CUMCIIEHHUS) B IPYTYIO;

JTIOKa3bIBaTh U UCMOJIb30BATh MPU3HAKHU
JIETUMOCTH CYMMBI U TIPOU3BEACHUS NIPU

Locmuoicenue pesynomamos pasoena ll;
Cc80000HO ONEPUPOBANMb YUCTOBLIMU
MHOICECMBAMU NPU PeUeHUU 3A0aY,
HOHUMAMb NPUHUHBL U OCHOBHbLE UOeU
PAcuuperus YUclo8biX MHONCECNE,
671a0emb OCHOBHLIMU NOHAMUAMU MeoPUU
0eUMOCmuU npu peueHuy CmaHoapmHslx
3adau

umems 6a308vle NPEOCMABICHUSL O
MHOJHCECBE KOMNAEKCHBIX YUCE]L,
C80000HO BbLINONHAMb MOHNCOECMBEHHbIE
npeoopazoeanuss mpueoOHOMempu4ecKuXx,
Jl02apugmuyecKux, CmeneHHvIX GblPadCeHull;
enradems ghopmynou bunoma Horomona;

NPUMEHSAMb NPU PeueHUulU 3a0a4 meopemy o




BBITIOJTHEHWHY BBIYMCIICHUN U PELICHUHN 3a7a4;

— BBIIOJIHATH OKPYTJICHUE PAllMOHAJIBHBIX U
VMPpalHOHAIBHBIX YUCET C 3aJaHHOU
TOYHOCTBIO;

— CpaBHUBATh JCUCTBUTEIBHBIC YUCIIA PA3HBIMU
crrocodamu;

— YNOPSAI0YUBATH YKCIIA, 3AMIMCAHHBIE B BUJIC
OOBIKHOBEHHOU U JIECATUYHOMN ApoOU, YUCIa,
3aIlUCaHHbIE C UCIIOJIb30BAHUEM
apu(PMETUIECKOTO KBaIPATHOTO KOPHSI,
KOpHEH cTerneHu 0oJiblie 2;

— Haxoautb HOJl u HOK pasueiMu ciocobamu u
MCIOJIB30BaTh UX IPU PEIICHUY 3a/1a4;

— BBINOJIHATH BBIYUCIICHUS U PEOOPa30BAHUS
BBIPAKECHUH, COAEPKAILNUX IEUCTBUTEIbHBIC
4ucia, B TOM YHCJIE KOPHU HATYypallbHBIX
CTCIICHEH;

— BBINOJIHATH CTaHJIAPTHBIE TOXK/IECTBEHHBIE
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX,
Jorapu(PMUUYECKUX, CTETICHHBIX,
UppaIMoOHaIbHBIX BRIPAKCHUI.

B nosceonesnoti orcuznu u npu uzyyeHuu opyeux
npeomemos.

— BBINIOJIHATBH U OOBSICHSITH CPaBHEHHUE
pPEe3yJIbTATOB BBIYMCIIEHUN IPU PELIEHUU
ITPAKTUYECKUX 3a7a4, B TOM YHCJIE

nunetinom npeocmasiernuu HOJJ;
npumensamo npu peuteruu 3aoay Kumatickyio
meopemy 06 ocmamkax;

npumeHsams npu peutenuu 3aoay Manyrwo
meopemy Depma;

YyMemb 8bINONHAMb 3ANUCL YUCLA 8
NO3UYUOHHOU CUCEMe CYUCTIeHUSL,
NPUMEHMb NPU PeUleHUlU 3a0ay meopemuKo-
YUCI08ble YHKYUU: YUCTO U CYMMA
Oenumerneti, pyuxkyuro inepa;

NPUMEHIMb NPU peuleHul 3a0ay YenHole
opoou;

NPUMEHSIMb NPU PeuleHUU 3a0ay MHO20UeHbl
C OelicmeumenbHblMU U Yeablmu
Ko3¢huyuenmamu;

61a0emsb NOHAMUAMU NPUBOOUMDLIL U
HeNnpusooOUMbLU MHO20UIeH U NPUMEHSINb UX
npu peuleHuu 3a0ay;

npumensams npu peweruu 3a0ad OCHOBHYIO
meopemy aneeopbvl;

NPUMEHSMb NPU peleHUuU 3a0ay
npocmetiuiue QyHKYuu KOMNIeKCHOU
nepemMeHHOl KaK 2eomempuyecKue
npeobpazosanus




NPUOJIMKEHHBIX BHIYUCICHUM, UCTIONb3YS
pasHble CIOCOObI CPAaBHEHMI;

3anuChIBaTh, CPABHUBATH, OKPYTIISATh
YHUCJIOBBIE JaHHBIE PEAJIbHBIX BEJIUYUH C
MCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHHUS;
COCTaBJISITh M OIEHWBATh PA3HBIMU CITIOCOOAMHU
YHCJIOBBIE BBIPAYKEHUS MIPU PEIICHUN
MPaKTUYECKUX 3aJ1a4 U 3a7a4 U3 IPYyTUx

y4eOHBIX NMPEAMETOB

Ypaenenusn u
HepaeeHcmea

CB00OOIHO ONEepUpPOBATH NOHIATHUSIMMU:
YPaBHEHHE, HEPABEHCTBO, PABHOCHUJIBHBIE
YpaBHEHUS U HEPABEHCTBA, yPABHEHHUE,
SBJIAIOIIEECS CIEICTBUEM JIPYrOoro YpaBHEHHS],
YpaBHEHUS, PABHOCHJIBHBIE HA MHOKECTBE,
PaBHOCHUJIbHBIE ITPEOOPa30BaHUS YPAaBHEHUH;
pelaTh pa3Hble BUAbl YPABHEHUI U
HEPaBEHCTB U UX CHUCTEM, B TOM YHCIIE
HEKOTOPBIE YPAaBHEHUS 3-U U 4-1 CTENICHEM,
IpOOHO-pallMOHANIbHBIE U UPPALMOHATBHBIE;
OBJIaJIETh OCHOBHBIMH THUITAMH MOKA3aTEIbHBIX,
Jorapu(MUYECKHUX, UPPAMOHATBHBIX,
CTENIEHHBIX YPAaBHEHUI 1 HEPABEHCTB U
CTaHJAPTHBIMU METOJAMU UX PEUICHUN U
MPUMEHSITh UX TIPH PEILICHUH 3a]1aY;
MIPUMEHATH TeopeMy besy Kk pemenunto
YPaBHEHHUI;

PUMEHSTH TeopeMy Buera juist perenus

Locmuoicenue pesynomamos pasoena ll;

Cc80000HO onpeoesisims Mmun U blOUPamv
Memoo peuleHusi NOKA3amenbHblX U
Jlo2apu@muyeckux ypasHeHull u HepageHcms,
UPPAYUOHATILHBIX YPABHEHUU U HEPABEHCMS,
MPUSOHOMEMPUUECKUX YPABGHEHUL U
HepaseHCcme, Ux CUcmem,

Cc80000HO peuiams cucmemvl JTUHEIHbIX
VpasHeHull,

peuiams 0CHOBHbIE MUNbL YPAGHEHUN U
HEepaBeHcme ¢ napamempamu,

NPUMEHAMb NPU peuenuy 3a0a4
Hepasencmea Kowu — Bynaxoeckoeo,
bepnynnu,

umMems npedcmasietue 0 HepaseHCcmeax
MeHCOY CPeOHUMU CMENEeHHbIMU




HEKOTOPBIX YPABHEHHUM CTENIEHU BBIIIE BTOPOMH;
IOHUMATbh CMBICII TEOPEM O PAaBHOCHIIBHBIX U
HEPaBHOCWIBHBIX MPE0OPAZOBAHUAX
YpaBHEHUU U YMETh UX JJOKa3bIBaTh;

BJIAJETh METOJIAMHU PEIICHHS YPAaBHEHUM,
HEPaBEHCTB U UX CUCTEM, YMETh BHIOUPATH
METO/]I pEeLICHUs] 1 0OOCHOBBIBATH CBOI BHIOOP;
UCIIOJIb30BaTh METOJ MHTEPBAJIOB 1JIs
pEIICHUs] HEPABEHCTB, B TOM YHUCIIE APOOHO-
palMOHAJIbHBIX U BKJIIOYAOLIUX B c€0s1
UppaIMOHaIbHbIC BHIPAKCHHUS,

pemaTh alredpanyeckre ypaBHEHUs U
HEPaBEHCTBA U UX CHUCTEMBI C TapaMETPAMHU
anredpandyeckuM U rpauuecKuM METOAaMu;
BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeNIbCTBA
HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YHCIIAX;
n300paxkaThb MHO’KECTBA HA IUNIOCKOCTH,
3aJlaBaeMble€ YpaBHEHUSIMU, HEPABEHCTBAMU U
UX CUCTEMaMH;

cBOOO/IHO MCIIOIb30BaTh TOXK/IECTBEHHBIE
npeoOpa3oBaHus IPU PEIICHUN YpaBHEHUN U
CUCTEM YPaBHEHUH

B nosceonesnoti orcuznu u npu uzyyeHuu opyeux

npeomemos.

COCTaBJISITh M PEIIaTh YPaBHCHUS,
HEPaBEHCTBA, UX CHCTEMBI ITPH PEIICHUH 3a]1a4
JIPYTUX YICOHBIX MPEIMETOB,;




BBITNIOJIHATH OLEHKY MPaBIONOA00uUS
pe3ynbTaTOB, ITOJIYYaEeMbIX IIPU PEIICHUN
pa3IUYHBIX YPABHEHUI, HEPABEHCTB U UX
CHCTEM IpH PEIICHUH 3a]a4 JPYTUX YU4EOHbIX
IIPEIMETOB;

COCTABJISATh U pelIaTh YPaBHEHUS U
HEPaBEHCTBA C ITapaMETPAMMU IPU PELLICHUN
3a/1a4 Jpyrux y4eOHbIX IPEIMETOB;
COCTABJISITh YPaBHEHUE, HEPABEHCTBO WIH UX
CUCTEMY, OIIUCHIBAIOIIME PEAIBHYIO CUTYALUIO
VI MPUKIIAJIHYIO 33]1a4y, UHTEPIPETUPOBATH
MOJIyYEHHbBIE PE3YNIbTATHI;

HCIIOJIb30BaTh MTPOTrPAMMHBIE CPEJCTBA IIPU
pEeLIEHUH OTJEIbHBIX KJIACCOB YPABHEHUH U
HEPaBEHCTB

Dynukyuu

BiageTe NOHATUAMU: 3aBUCUMOCTD BEIUYHH,
(GyHKUHS, apryMEHT U 3HauyeHue QyHKINH,
00J1acTh ONPEIEIICHUS U MHOKECTBO 3HAUECHUI
GbyHKUIMH, TpaQUK 3aBUCUMOCTH, TpapuK
GbyHKUMU, HYJIU QYHKIUH, TPOMEXYTKH
3HAKOMOCTOSHCTBA, BO3PACTaHNE HA YHCIIOBOM
IPOMEXYTKE, yObIBaHHE Ha YHCIOBOM
IPOMEXYTKEe, Hauboblee 1 HAUMEHbLIee
3HaueHHEe (PYHKIMHU HA YUCIIOBOM
POMEXKYTKE, Nepruoandeckas QpyHKIus,
NEPHUO/I, YeTHASI U HeYeTHasl QYHKIMH; YMETh

— Jlocmuoicenue pezyivmamos pazoena 1,

— 81ademb NOHAMUEM ACUMNMOMbL U YMemb
€20 NPUMEHSIMb NPU peteHul 3a0a4,

—  NPUMEHAMb MEeMOoObl peuleHust NPOCMeUuUx
ougpepenyuanvbHvix ypasHeHull nepeozo u
8MOPO20 NOPSOKO8




IPUMEHATH 3T MOHATHUS IPU PELLICHUH 33/1a4;
BJIQ/IETh NOHATUEM CTENIEHHAs (PyHKLNUS;
CTPOUTH €€ TpaduK U yMETh TPUMEHSITh
CBOMCTBA CTENEHHON (DYHKIIUU MPHU PEIICHUH
3aj1ay;

BJI/IETh NOHATUAMH MTOKa3aTeabHask PYHKINS,
HKCIIOHEHTA; CTPOUTH UX I'paUKU U YMETh
NPUMEHSATH CBOMCTBA MOKA3aTENbHON (DYHKIINU
IIpU PEIICHUH 3a]1a4;

BJIQ/IETh MOHITHEM JiorapudMuyeckas
(GYHKIUS; CTPOUTH €€ TpaduK U yMETh
IPUMEHATH CBOMCTBA JIOTapU(PMUIECKON
(GYHKIMM NIpU pEeLIeHUH 3a]1aY;

BJIQ/ICTh MOHITUSIMHA TPUTOHOMETPHUECKHE
(GYHKUIHU; CTPOUTH UX TPaUKU U YMETh
IPUMEHSATH CBOMCTBA TPUTOHOMETPUUECKHUX
GyHKINN TIPU PEIICHUH 33]1a4;

BJIAJICTh TIOHIATHEM OOpaTHAst PYHKITHUS;
MPUMEHSATDH 3TO MOHITHE MPH PEIICHNH 33]1aY;
NPUMEHSATH MIPH PEIICHUH 33724 CBOMCTBA
(GYHKIMI: 4eTHOCTb, IEPUOAUYHOCTD,
OTrPaHUYEHHOCTH;

IPUMEHSATD MIPU PEIICHUH 3aa4
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;




BJIQJICTh IMOHSATUSAMHU YHCIIOBas
MOCJICIOBATEILHOCTD, apu(METHUIECKAS U
reoMeTpuYecKasi Iporpeccus;

MPUMEHSIThH IIPU PEIICHUH 3a]1ay CBOMCTBA U
MpU3HAKKU apuPMEeTHIECKON U
F€OMETPUUECKOU ITPOTPECCUM.

B noeceomnesnotul scusnu u npu uzyueHuu opyaux

VUEOHBIX NPeOMemos.

ONPEAENATh MO IpaduKaM U UCHOJIb30BATh IS
pEILIEHUs NPUKIAJHBIX 3a7a4 CBOMCTBA
peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HanOobIIKEe U HAUMEHBIIINE 3HAUCHHUS,
IPOMEXYTKH BO3pACTaHUsI U yObIBaHUS
(GYHKIUM, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
aCHUMITOTHI, TOUYKU NIEpernoda, Nepuoa U T.11.);
WHTEPIIPETUPOBATH CBOVCTBA B KOHTEKCTE
KOHKPETHOM NPAKTUYECKON CUTYAIUU;.
ONPENENATh MO rpaduKaM MpocTenire
XapaKTEPUCTUKH MMEPUOJNYECKUX MPOLIECCOB B
OMOJIOTMH, PKOHOMUKE, MYy3bIKE, PaAHOCBA3H U

Ip. (aMIUIUTY1a, IEPUOA U T.11.)

Dnemenmot
MAMEMAMUYUECKO20
ananuza

Bnanets nonsTHeM 6€CKOHEYHO yOBIBAOIIIAS
reoMeTpUYECKast MPOTPECCUs U YMETh
MPUMEHSTH €r0 TIPH PEIICHUH 3a]1a4;
MPUMEHSITH JJISI PEIICHHS 3a]1a4 TCOPHIO
IIPEJICIIOB,;

—  Jlocmuoicenue pezyrvmamos pazoena II;

— €80000HO 81a0emb CMAHOAPMHBIM
annapamom Mamemamuiecko2o aHaiu3a OJis
BbIYUCTICHUST NPOU3BOOHBIX (DYHKYUU OOHOU
NnepeMeHHOl,




BJIQ/IETh NOHATUAMU OECKOHEUHO OOJIBLINE U
OECKOHEYHO MaJjible YUCIOBbIE
NOCJIEIOBATEIBHOCTH U YMETh CPABHUBATH
OEeCKOHEYHO OO0JIbIINEe U OECKOHEYHO MaJlble
MOCJIEIOBATEIBHOCTH;

BJIa/IETh NOHSATUAMMU: IPOU3BOHAS (PYHKIMH B
TOUKE, IPOU3BOHAS (PYHKIINH;

BBIYHCIIATH POU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKUMNA U UX KOMOWHAII;

UCCIIE0BaTh PYHKIIMYA HA MOHOTOHHOCTb U
DKCTPEMYMBI;

CTPOUTDH IpapUKU U MPUMEHSTH K PELICHUIO
3aJlay, B TOM YHUCJE C MapaMeTpoOM;

BJIAJETh MOHITHEM KacaTelbHas K rpaQuKky
(GYHKIIUM U YMETb IPUMEHSTH €T0 NMPU
pelIeHnu 3a1ady;

BJIAJETh NOHATHIMU NepBOOOpa3Has QyHKIIHS,
ONPEIEIICHHBIA HHTETPAJ;

npuMeHsTh TeopeMmy Hrtorona—Jleitbuuiia u ee
CJIEJICTBHS IJIs1 PELLICHUS 3a/1a4.

B nosceonesnoti orcuznu u npu uzyyeHuu opyeux

VUEOHbIX NPeOMemos.

— peflaThb NPHUKIAAHBIC 3aa49n U3 6I/IOJ'IOFI/II/I,

(1)I/ISI/IKI/I, XUMHUH, DKOHOMHUKH U APYTHUX
NpeaAMCTOB, CBA3AHHBIC C NCCIICAOBAHUCM

Cc80000HO NPUMEHAMb ANNapam
Mamemamuyecko20 anaiu3a oOJis
uccnedosanusi yHKyul u NOCMpoeHus
epagukos, 8 mom yucie uccie008anus Ha
8LINYKIOCTb,

onepuposams noHamuem nepeooopa3Holl
@dyHKYyUU 015 peuleHus 3a0au,

0811a0emb OCHOBHbIMU CBEOeHUIMU 00
unmeezpane Hotomona—Jletibnuya u e2o
NPOCMetUUX NPUMEHEHUSX,

onepuposamv 6 CMaHOApPMHLLX CUMY AYUSX
NPOU3BOOHBIMU BbICUUUX NOPAOKO8;

yMemb NPUMEHAMb NPU peuleHuu 3a0ay
CBOUCMBA HENPEPLIBHLIX (DYHKYULL,

YyMemb NPUMEHAMb NPU peuleHuy 3a0ay
meopemvl Bevlepwumpacca,

YyMemb GbINOHAMb NPUOIUNHCEHHBLE
8bIYUCTIEHUS] (MemOObl peuleHUs YPagHeHULl,
8BIYUCTIEHUS] ONPEOeSIeHHO20 UHMe2pana),
YyMemb NPUMEHAMb NPUTIOHCEHUE
NPOU3BOOHOU U ONPEOENeHHO20 UHMeSPala K
peutenuio 3a0a4 ecmecmeo3HaHUsL,
671a0emb NOHAMUAMU 8MOPAsL NPOU3BOOHAS,
8LINYKIIOCMb 2paAguKa YyHKYuU u ymems
uccneoosams QYHKYUIO Ha GbINYKIOCHb




XAPAKTCPUCTHK ITPOLCCCOB;
HHTCPIPCTUPOBATD ITOJIYYCHHBIC PC3YJIbTAThI

Cmamucmuka u meopus
6ep0ﬂmnocmeﬁ, JocukKka
u KOM6uuam0pul<a

OnepupoBaTh OCHOBHBIMH ONUCATEIHHBIMU
XapaKTEPUCTHKAMHU YHCIIOBOTO HAabopa,
MOHSATHEM T€HEPAJIbHASL COBOKYITHOCTh U
BBIOOPKOH U3 HEe;

ONEPHUPOBATH MOHATUSAMU: YaCTOTA U
BEPOSTHOCTH COOBITHS, CyMMa U MPOU3BEACHUE
BEPOSTHOCTEU, BBIUUCIATH BEPOSITHOCTH
COOBITHI Ha OCHOBE IMOJICUETa YUCIIA UCXOJIOB;
BJIaJIETh OCHOBHBIMH MOHSTUSIMH
KOMOMHATOPUKHU ¥ YMETh UX MPUMEHSTH MpU
pELLIECHNH 33]aY;

UMETh MpEe/ICTaBICHUE 00 OCHOBAaX TEOPUU
BEPOSTHOCTEW;

UMETh MPEICTABICHUE O JUCKPETHBIX U
HETMPEPBIBHBIX CIIyYalHbIX BEIUYMHAX U
pacrpeeneHusX, 0 HE3aBUCUMOCTH
CJIIy4YalHbIX BEJINYNH;

MMETh MPEICTABICHUE O MATEMATHYECKOM
OKMJIAHUU U JUCTIEPCUU CITyYaHBIX BEJIMYUH;
UMETh MPEJICTABICHUE O COBMECTHBIX
pacrpeieNIeHUs X CIy4alHbIX BEJIMYUH,
MOHUMATh CYTh 3aKOHA OOJIBIINX YUCENT U
BBEIOOPOYHOTO METO/1a U3MEPECHUS
BEPOSITHOCTEN;

MMETh NPEJICTABICHUE O HOPMAJIbLHOM

Llocmuoicenue pesynomamos pasoena ll;
umems npedcmasieHue o0 YeHmpaibHou
npeoenvHol meopeme,

umems npedcmasieHue 0 8b100POUHOM
K03¢huyuenme Koppersiyuu u TUHetHoU
peepeccuu;

umems npeodcmaegierue 0 Cmamucmu4eckux
2unomesax u nposepke CMamucmu4eckou
2UNnomeswl, 0 CMAMUCMuUKe Kpumepusi u ee
YPOBHE 3HAUUMOCMU,

umems npedcmasierue o Ce:a3u
IMIUPULECKUX U MeoPemUiecKux
pacnpeoeeHull,

umMems npedcmasiienue o KOOUpoB8arHuu,
0BOUYHOT 3aNUCU, OBOUUHOM Oepese;
811a0emsb OCHOBHbIMU NOHAMUAMU MeopuU
epacghos (epag, sepwiuna, pebpo, cmeneisb
8epuiUHblL, NyMb 6 2page) u ymemsn
NPUMEHAMb UX NPU PeuleHUU 3a0a4;
umems npedcmasieHue 0 0epesvbsx u ymems
NPUMEHAMb NPU PeuleHun 3a0ay;

61a0emb NOHIMuUeM C85A3HOCMb U ymembo




pacrnpeieIEeHUH U PUMEPAX HOPMAJIbHO
pacrpeeNeHHbIX CIIy4YalHbIX BEJIUYMH;

— MMETh NPEJICTABICHUE O KOPPEISALINU
CIIyYalHBIX BEJIMYHH.

B noeceonesnou scusnu u npu uzyuenuu opyaux
npeomemos:

— BBIYHCIISITH WIH OLICHUBATh BEPOSITHOCTH
COOBITHI B pealibHOM JKU3HU;

— BBIOMpPATh METOJIbI OJXOJIAIIETO
MPEICTaBICHUS U 00paOOTKU JaHHBIX

NPUMEHAMb KOMIOHEHMbL C8A3HOCMU NPU
pelenuu 3a0a4;

YyMemb 0Cyuwecmensms nymu no peopam,
00x00b1 pebep u eepuiun epaga;

umems npedcmasienue 06 UNepPosomM u
2aMUTbIMOHOBOM NYMU, UMENb
npeocmaeienue o mpyoHocmu 3a0ayu
HAX0HCOCHUSL 2AMUTLIMOHO8A NYMU,

61a0emb NOHAMUAMU KOHEUHble U CYemHble
MHOJCECMBA U YMeMb UX NPUMEHIMb NPU
peuenuu 3a0a4;

yMemb NPUMEHINMb Memo0
mMamemamuyeckou UHOYKYUU,

yMmemsb npumeHsmo npunyun Jlupuxie npu
pewenuu 3a0a4

Texcmoewie 3a0auu

— Pemate pa3Hbie 3aa4u MOBBILICHHON
TPYAHOCTH;

— aHAJIM3UPOBATH YCIOBHE 3a7a4u, BEHIOMPATH
ONTUMAJIbHBIA METOJ] PELICHUS 33/1a4u,
paccMmaTpuBas pa3IMuHbIe METO/IbI;

— CTPOUTH MOJIEJIb PELIEHUs 3a]]a4H, TPOBOIUTH
JI0OKa3aTeIbHbIC PACCYKICHUS TIPU PEIICHUU
3a/1aui;

— pemaTh 3a7a4M, Tpedyromue nepedopa
BapUAHTOB, MPOBEPKHU YCIOBUIA, BBIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;

— aHAJU3HPOBATh U UHTEPIPETUPOBATH

Locmuoicenue pesynomamos pasoena |l




MIOJIyYEHHBIE PEIICHUS B KOHTEKCTE YCIOBHUS
3a]1a4M, BBIOMpATh PELICHMS], HE
IPOTUBOpEYAILINE KOHTEKCTY;

— MEpPEeBOJIUTH NPU PELICHUH 3a/1a4u
uH(GOPMAIIUIO U3 OJHOM (POPMBI 3aIHCH B
JPYTYIO, UCTIONB3YS MPU HEOOXOAMMOCTH
CXEMBbl, TaOJIMLIbI, TPapUKH, TUArPAMMBI.

B nosceonesnoii orcuznu u npu uzyueHuu opyeux
npeomemos:

— pemaTh NPAKTUYECKUE 33/1a4U U 33aa4H U3
JOPYTUX NPEIMETOB

T'eomempus

— BnageTts reomeTpuuecKUME MOHATHSIMH TIPU
pEIICHNN 33729 U IPOBEICHUH
MaTEeMaTHYECKUX PaCCyKICHH;,

— CaMOCTOSITENBHO (POPMYIHUPOBATH
OTIpEJICIICHHS TEOMETPUUECKUX (puryp,
BBIIBUTATh TUIIOTE3bI O HOBBIX CBOICTBAaX U
IpU3HAKaX FeOMETPUUECKUX QUryp U
00OCHOBBIBaTh WJIM OIPOBEPraTh UX,

0000111aTh UM KOHKPETU3UPOBAThH PE3YJILTATHI

Ha HOBBIX KJ1accax Quryp, mpoBOJUTH B

HECJIOKHBIX CIy4asx Kiaccudukanuio Guryp

110 Pa3JIMYHBIM OCHOBAHHAM;

— HCCICA0OBATHb YCPTCIKU, BKIIIOYAA KOM6I/IHaI_II/II/I

buryp, u3BIeKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBATh HH(OPMAITHIO,
MPEICTABIICHHYIO HA YEPTEkKaX;

— pemiaTh 33724l T€OMETPUUECKOTO

Hmemwv npedcmasnenue 06
AKCUOMAMUYECKOM Memoode;

671a0emb NOHAMUEM ceomMempuiecKue mecma
mouex 8 NPOCMPAHCcmee U ymemn
NpUMeHIMb UX OJis1 peuerus 3a0ay;

yMemb npuUMeHsams OJisl peuleHust 3a0ay
CBOUCMBA NIOCKUX U O8Y2PAHHBIX Y2ll08,
MpexepanHoco yeid, meopemvl KOCUHYCO8 U
CUHYCO8 OJI51 MPexePaHHo20 yeid,

6/1a0emb NOHAMUEM NePNeHOUKVISPHOE
ceuenue npusMbl U ymems NPUMEHImMb e20
npu peueHuly 3a0a4,

umemsv npedcmasierue 0 080UCMBEHHOCHU
NPABUTLHBIX MHO202PDAHHUKOB,

6/1a0emb NOHAMUAMU YEHMPATbHOE U
napanienvbHoe NPoeKmuposanue u
NPUMEHSIMb UX NPU NOCMPOEHUU CeYeHUll




COJICpKaHUsl, B TOM YHCJIC B CUTYyaIHsIX, KOTJa
AJITOPUTM PEIICHHS HE CIICTYET SIBHO U3
YCIIOBUS, BBITIOJTHATH HEOOXOTUMBIC TSI
pEIICHUs 3a/1a49¥ TOTIOTHUTEIbHBIC
MOCTPOEHUS, UCCIIEOBATh BOBMOKHOCTh
MPUMEHEHUS TeopeM U HOPMYJT IS PEIICHHS
3a1ad;

yMeTh (GOPMYIUPOBATH U IOKA3BIBATH
re€OMETPUUYECKUE YTBEPKICHUS;

BJIAJICTh MOHSTHUSIMU CTEPEOMETPHUH: TIPU3Ma,
napajuieienune, nupamusaa, TeTpasip;
UMETh MPEICTABICHUS 00 aKCHOMax
CTEPEOMETPHUH U CICACTBUAX U3 HUX U YMETh
MIPUMEHSTh UX TMPU PEIICHUH 3a/1a9;

YMETh CTPOUTDH CEYEHHUST MHOTOTPAHHHUKOB C
WCITIOJIb30BAaHUEM PA3JIMYHBIX METOJIOB, B TOM
YHCJIC U METO/Ia CIIE/IOB;

UMETh MPEICTABICHUE O CKPEIINBAIOIIUXCS
MPSMBIX B POCTPAHCTBE U YMETh HAXOIUTh
YTOJI ¥ PACCTOSTHUE MEXKTY HUMU;

MIPUMEHSTH TEOPEMBI O MaPaICTLHOCTH
MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE MPHU
pEIIeHNH 3a/1a4;

YMETh IPUMEHSThH TapAIICITHbHOE
MPOCKTUPOBAHUE JIJIsT U300pakeHus puryp;
YMETh IPUMEHSThH IEPICHIUKYISIPHOCTH
TIPSAMOM | ITOCKOCTH TPH PEIICHHUH 3a1aY;
BJIAJICTh TIOHSITHSIMU OPTOTOHAIBHOE

MHO20CPAHHUKOB MEMOOOM NPOEKYUIL,
uMemsb npedcmasiienue 0 pa3eepmie
MHO202PAHHUKA U Kpamyauuiem nymu Ha
NOBEPXHOCMU MHO20CPDAHHUKA,

uMemsb npedCmasieHue 0 KOHUYECKUX
ceyenusx;

umMemvb npedcmasiienue 0 Kacarouuxcs
chepax u KomOUHAYyUYU Me 8PAUEHUS U
yMemb NPUMEHSIMb UX NPU PeueHul 3a0a4;
NPUMEHSIMb NPU peteHun 3a0a4 hopmyiy
PACCMOosIHUSL OM MOYKU 00 NJOCKOCU,
871a0emb Pa3HbIMU CNOCOOAMU 3A0AHUSL
NPAMOIL YPAGHEHUAMU U YMEeNb NPUMEHSINb
npu peueHul 3a0a4,

NPUMEHIMb NPU peuleHul 3a0ay u
doxasamenbcmee meopem 6eKmopHblil
Memoo U Memoo KOOpOUHAm,

umemsv npedcmasieHue 06 aKcuomax
0bvema, npumeHsIms hopmyvl 00bLemMo8
NPAMOY20IbHO20 NAPALIeNenunedd, NPU3Mol
U nUPAmMuUobvl, mempasopa npu peueHuu
3a0a4,

NPUMEHAMb meopembl 00 OMHOULCHUSIX
00beM08 npu peueHuu 3a0ay;

NpUMeHsAMsb UHme2pan OJisk GbIYUCTCHUS]
00beM08 U N0BEePXHOCMell meil 8PAUeHUS,
BbIYUCTICHUS NIOUA0U ChepuyecKo20 nosca u
00beMa uaposo2o CJosi,




IPOEKTUPOBAHNE, HAKIIOHHBIC U UX MPOCKIIHH,
YMETh IPUMEHSATH TEOPEMY O TPEeX
NEPIICHINKYIIApaxX MPH PEIICHUH 3a]1aY;
BJIQJICTh IOHATUSIMH PACCTOSTHUE MEKITY
durypamu B IpocTpaHCTBE, OOLIUI
NEPIICHIUKYIIAP ABYX CKPEIIUBAIOIIUXCS
OPSIMBIX U YMETh IPUMEHSTH UX MPU PEIICHUH
3a7ad;

BJIQ/IETh MOHITUEM YTOJI MEXAY NPSIMOH U
IUIOCKOCTBIO M YMETh IIPUMEHSATH €r0 Ipu
pEelIeHNN 3aj1ay;

BJIa/IETh NOHSTUAMHU JBYTPAHHBIN YIOJ, IO
MEXTY TUIOCKOCTSAMH, TIEPIICHIUKYIAPHBIC
TUIOCKOCTH U YMETh MIPUMEHSTH UX MPU
pEIICHNY 3a]1aY;

BJIQ/ICTh MIOHITUSMH MTPU3Ma, MapajlieIenuIe]]
U TIPUMEHSATH CBOMCTBA Mapalijiesienuneaa npu
peLIeHNN 3aj1ay;

BJIa/IETh MOHITUEM MPSIMOYTOJIbHBIN
napasuieNienuIe ]l ¥ MPUMEHSTh €0 MPU
pEIIeHNH 3a]1a4;

BJIa/ICTh MOHSATUSAMH TUPAMHUJIA, BUIBI
MUPAMU/I, JIEMEHTBI PABUILHOU MUPAMUIBI U
YMETb IPUMEHSTH UX MPHU PELICHUH 33/1a4;
MMETh MPEICTaBICHUE O Teopeme Diliiepa,
IPAaBUJIbHBIX MHOTOTPaHHHUKAX;

BJIQ/ICTh TIOHSITHEM TUIOIIAINA TOBEPXHOCTEH
MHOTOTPAaHHUKOB M YMETh IPUMEHSTH €T0 MPH

—  UMemb npedcmasiieHue 0 0BUNCEHUSX 8
npocmpaxcmee: napajiilelbHoM nepeHoce,
CUMMempUYU OMHOCUMENLHO NIOCKOCU,
YEeHMPATbHOU CUMMEMPUU, NOBOPOMe
OMHOCUMENILHO NPAMOU, BUHINOBOU
cuMMempuu, ymems NPUMeHAms UxX npu
peutenuu 3a0ad;

— uUmemsb npedcmasieHue o naowaou
OPMO2OHANBLHOU NPOEKYUU,

—  uUMemb npedcmasiieHue 0 mpexespaHHoM u
MHO202PAHHOM Y2lle U NPUMEHSIMb C8OLUCMBA
NJLOCKUX Y2108 MHO2OZPAHHO20 Y2la Npu
peutenuu 3a0ad;

— UMemb npedCcmasiieHus 0 npeoopaso8anul
n0000OUsL, 2oMOMemuU U yMemb NPUMEHSAMb
UX npu pewenuu 3a0ad,

—  yMemb peuams 3a0a4i Ha NI1OCKOCMU
Memooamu cmepeomempuiL;

—  yMemb npuMeHams Gopmynivl 00vemMos npu
pewenuu 3a0a4




pellIeHUH 3aJ1ay;

— BJAJETh MOHATUIMU TeJIa BpaleHUS
(munuHAp, KOHYC, map u cdepa), uX CEUeHUS U
YMETh IPUMEHSTh UX MPU PEIICHUH 33/1a4;

— BJIAJICTh MMOHATUSAMH KacaTeIbHBIC TIPSAMBIC U
IJIOCKOCTH U YMETh IPUMEHSTH U3 TIPU
peIlIeHUH 3a]1a4;

— HWMETb MPEJICTABJICHUS O BIIMCAHHBIX U
OMHMCaHHBIX chepax U YMETh IPUMEHSITh X
IIPU PEIICHUU 3a/1a4;

— BIIaJICTh MIOHATUSAMH 00HEM, 0OBEMBI
MHOTOTPAHHHUKOB, TEJI BPAIICHUS ¥ TIPUMCHSITh
UX MPY PEIICHUH 3a/1a9;

— UMMETb NMPEJICTABICHUE O Pa3BEPTKE MIIHMHAPA
1 KOHYCa, TIJIOIIaM MTOBEPXHOCTH HIWJIMHIPA U
KOHYCa, YMETb NMPUMEHSTh UX IIPH PEIICHUN
3a/1a4;

— HWMETb NMPEJICTABICHUE O IUIOMIaAN Chephl U
YMETh IPUMEHSTH €T0 TIPY PEIICHUH 3a71a4,

— yYMETh peniaTh 3aa9d Ha KOMOWHAITAN
MHOTOTPAHHHUKOB U TEJI BpaIlleHHUS,

— HWMETh MPEJICTABICHUE O MOI00MH B
MPOCTPAHCTBE U YMETh peliaTh 3a/1a4i Ha
OTHOIIIEHHE 00BEMOB U IUIOIIAEH
MOBEPXHOCTEHN MOJOOHBIX PUTYD.

B nosceonesnoti scuznu u npu uzyuenuu opyeux
npeomemos.




COCTAaBJISITh C UCTIOJIH30BAHUEM CBOWCTB
reOMETPUYECKUX QUTYP MAaTEMATUUYECKUE
MOJIEJIN JUIsl pEIEHUS 3a]1a4 MPAKTUHYECKOT0
XapakTepa U 3a/1a4 U3 CMEKHBIX TUCHUILINH,
MCCJIEI0BATH MOTYYEHHBIE MOJEIH U
UHTEPHPETUPOBATH PE3YyJIbTAT

Bexkmoput u
KoopOunamul 6
npocmpancmee

Brnagets MOHATHSIMH BEKTOPHI U UX
KOOPJIMHATHI;

YMETb BBIIOJIHATH ONEpalK HaJl BEKTOPaMU;
UCITI0JIb30BaTh CKAJISIPHOE NMPOU3BE/ICHUE
BEKTOPOB IIPH PEUICHUH 33712y,

IPUMEHSATH YPaBHEHUE MIIOCKOCTH, (OPMYITY
pPacCTOSIHUS MEXAY TOUYKaMu, YpaBHEHHE
cdepbl Ipu pEeLIeHUH 3a/1a4;

IPUMEHSATH BEKTOPBI U METOJ KOOPAUHAT B
MPOCTPAHCTBE MPH PEIIECHUH 3a]1a4

Locmuoicenue pesynomamos pasoena ll;

Haxooums 06vem napaiieienuneod u
mempasopa, 3a0aHHbIX KOOPOUHAMAMU
CBOUX BEPULUH;

3a0a8amv NPAMYIO 8 NPOCMPAHCMEE,
Haxo0ums paccmosiHue om moyku 00
NJIOCKOCMU 8 cucmeme KOOpOUHAam,
HaxXo00umv paccmosiHue Mexicoy
CKPeUUBAIOUWUMUCS NPAMBIMU, 3A0AHHBIMU 8
cucmeme KOOpOUHaAm

Hcmopu}l mamemamukKu

NmMeTh pecTaBiIeHre O BKJIA/I€ BBIIAIOITUXCS
MaTE€MaTUKOB B Pa3BUTHUE HAYKH;

MMOHUMATh POJIb MATEMATUKHU B Pa3BUTHHU
Poccun

Jlocmuoicenue pesyromamos pazoena |l

Memoowvt mamemamuxu

Hcnonp30BaTh OCHOBHBIE METOBI
JI0OKa3aTeJIbCTBA, MPOBOIUTH JI0KA3aTEIbCTBO U
BBITIOJTHSITH ONPOBEPKECHHUE;

MPUMEHSATH OCHOBHBIE METOIbI PEIICHUS
MaTeMAaTHYCSCKHX 3a]1a4;

Ha OCHOBE MaTe€MaTUUYECKUX 3aKOHOMEPHOCTEMN
B IIPUPO/IE XapaKTepHU30BaTh KPACOTy U
COBEPIIICHCTBO OKPY’KAIOIIETO MUpPa U

Locmuoicenue pesynomamos pasoena ll;
NPUMEHAMb MamemMamuideckue 3HaHus K
UCCIe008AHUI0 OKPYAHCATOUE20 MUPA
(MoOdenuposanue usuueckux npoyeccos,
3a0ayu SKOHOMUKU)




MIPOU3BEICHUN UCKYCCTBA;

MPUMEHSITh IPOCTEHIIINE TPOTPAMMHBIE
CpEeZICTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI MPU PEIICHUH MAaTEMaTHYECKUX
3aj1ad4;

MOJIb30BATHCS MPUKIIAAHBIMU MPOTPAMMaMH U
MIPOrpaMMaMU CUMBOJIBHBIX BBIYMCIICHUH JIJIs
HCCJICIOBAaHNS MATEMAaTHYECKUX 0OBEKTOB




TEMATHYECKOE INTAHUPOBAHUE KYPCA MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A, TEOMETPUA

1. HIEPEYEHD OBA3ATEJIBHBIX OHEHOYHbLIX ITPOLEJAYP
B pasnene mpuBeneH nepeueHb 00si3aTeNbHBIX OLEHOYHBIX mpoueayp (OOII), mo3BoJsomuX ONpeAeuTh YPOBEHb
OCBOGHHUSI TPOTpamMMbl OCHOBHOTO 00IIero obOpasoBanus no Maremaruke: ainredpa ¥ Hayajla MaTeMaTHYECKOTO aHalln3a,
reomeTpus. KoOHTposibHO-U3MepUTENbHBIE MaTepHualibl, Bxojsaumue B mnepedeHb OOIl, ¢ omnucaHnueM KpUTEpPHEB OICHKU
YTBEP>KIAIOTCS HA 3aCE€JaHUU METOIUYECKOr0 0ObEIMHEHUS YUUTEIEH MAaTEMATUKHU €KETOAHO.

KonuuectBo

KoaunuectBo .

Kaacc 4acoB B HaumeHnoBanme oieHOYHOM Mpoueaypbl dopMa KOHTPOJIS
4acoB 3a roj
He/1eJT10

Jlnarnoctuueckasi KOHTpoJIbHasi paboTa Kontponbnas padota
10 6 204 KonTponbnas pabota no teme: «lleprneHquKynIspHOCTb NPSIMBIX U MJIOCKOCTEI KontponbHas padora
Wrorosas koHTposibHas padoTa 3a kypc 10 kiacca KonTponbhas pabota
KonrponbHas pabora no reme «Tpuronomerpudeckie QyHKIHI» KonTponbhas pabora
11 6 204 KonTtposnbHast pabora no Teme «l{nnuuap, KoOHyc, H1ap» KontposnbHast pabota
WroroBas koHTpoJIbHAs paboTa KonTponbhas pabora

2. TEMATHYECKOE NJIAHUPOBAHUE KYPCA MATEMATUKA: AJITEBPA U HAUYAJIA AHAJIM3A,

IF'EOMETPMUHAI, 10-11 KJIACCBI

B nanHoMm pasznene mpuBeneHO TeMaTHYECKOE TUIaHupoBaHuEe ypokoB Ha 2021-2022 yueobnsiii Ton mist 10-11 kmaccos. B
rpade «IIpumedanne» ykazaH epeueHb CaMOCTOATENBHBIX U KOHTPOJIBHBIX PaboT, KOTOPBIE TIEAaror MOXKET MCIOJIb30BaTh MPHU
TJIAHUPOBAHUH YPOKOB. TEKCThI CaMOCTOSITENBHBIX M KOHTPOJBHBIX paboT (kpome Bomenmux B nepederb OOII) Gepyrcs u3
peKoMeH0BaHHbIX MuHucTepcTBOM [IpocBenienns AMAaAKTUUECKUX COOPHUKOB. TEKCThl KOHTPOJIBHBIX PaOOT, BOIICAIIMX B
nepeuenb OOII, exxeroHo yrBepxkaaroTcs Ha 3acenann MO yuuTeneil MaTeMaTHKHY.

TemaTnyeckoe MiIaHUPOBAHHUE MO MaTeMaTHKe: airedpa M Hayajga MaTeMaTHYeCKOro aHaju3a, T€OMETPHsl COCTaBIEHO C
ydeToM paboueld MporpaMmbl BOCHUTaHUs. BocnuTaTelbHbI MMOTEHIMAN J@HHOTO Y4YeOHOro mpeaMera oOeclneunBaeT
peanu3alio CIeIYIONNX eJeBbIX TPUOPUTETOB BocnuTanus odydaromuxcst OOO:




co3JaHue OJIArOMPUATHBIX YCIOBUN JUIS Pa3BUTUS COIUAIBHO 3HAYMMBIX OTHOIIEHWM UIKOJIBHUKOB U, MPEXKIE BCETO,
LUEHHOCTHBIX OTHOILICHHI:

— K 3HaHUSAM KaK MHTEIEKTYaJbHOMY pecypcy, oOecneunBaromeMy Oyayliiee 4eoBeka, Kak pe3ysbTaTy KpOomoTIUBOTO,
HO YBJIEKATEJIbHOIO y4eOHOI 0 Tpy/a;

— K KyJIbTyp€ KaKk JyXOBHOMY OOraTCTBY OOIIECTBA M Ba)KHOMY YCIIOBUIO OILLYILIEHHS YEJIOBEKOM MOJHOTHI MPOKUBAEMOMN
KU3HH, KOTOPOE AAIOT EMY YTEHUE, MYy3bIKa, HICKYCCTBO, T€ATP, TBOPUYECKOE CAMOBBIPAYKEHUE.

B 10 knacce (texHonormueckuil mpoduib) NpeaMeT BeAeTcss M3 pacuera 4 dvaca B HEAENO0 anreOpbl M Havaia
MAaTeMaTUYECKOTO aHAJIN3a, 2 yaca B HEJEII0 reoMeTpuu. B 1 momyroanm nzy4yaroTcst TEMBI:
IToBTOpEeHue Kypca ajaredpsl 7-9 ki., 17 yacos
Jeaumoctsb yucesi, 10 yacon
MHorouienbl. Ainredpanyeckue ypasHeHus, 17 yacos
Crenens ¢ 1elCTBUTEILHBIM MMOKa3aTeaeM, 14 yacos
Crenennas ¢pynkums, 4/17 yacos
Beenenue B crepeomerpuio, 3 yaca
IMapajuieIbHOCTH NPSIMBIX U IJIOCKOCTEi, 14 yacoB
IepneHAUKYISIPHOCTH NPAMBIX M INIOCKOCTEH, 17 yacos
HNTOI'O 96 ypokos

B 10 knacce (conuanbHO-35KOHOMUYECKOM NMPOQHIIb) MPU BEACHUH IPeaMeTa TeMbl aareOpbl U Hayajla MaTeMaTHYeCKOTo

aHaJli3a U reoMeTpuu yepeayrorcs. B 1 monyroauum u3yyarorcs TeMb:
IloBTOpeHne Kypca ajaredopsi 7-9 ki., 17 yacos
Jeaumoctnb ynce, 10 yacon
MHorouienbl. Ajaredpanyeckue ypapHeHus, 17 yacos
BBenenue B crepeomerpuio, 3 yaca
I[Mapajuie1bHOCTH NPSAMBIX U IJIOCKOCTEM, 14 yacos
Crenens ¢ JeicTBUTEILHBIM NMOKa3aTejieM, 14 yaco
IepneHaUKYISIPHOCTH NPAMBIX M INIOCKOCTEH, 17 yacoB

Crenennas ¢pynkumus, 4/17 yacos
NTOI'O 96 ypokos



TEMATHYECKOE IINTAHUPOBAHUE ITPEJIMETA
MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A, 'TEOMETPHS, 10 KJTACC

KoanuecTBo 4aCo0B, OTBCACHHbBIX HA

HOpﬂgKO KOJ]I/I‘leCT KOHTPOJIbHBbIE NMPaKTHYECCKHUE MPOECKTHYIO U le/lMe'{a
BbIU Tema ypoka BO YPOKOB DJIeMeHTBI CoiepKAHUA paboThI (;1a6opaTopHbIe) HCcceae10BaTellb —
HOMep paboTeI CKYIO
ACATC/IbHOCTD
IloBTOpeHne Kypca ajaredopsl 7-9 ki, 17 yacos
1-15 IloBTOpeHue Kypca 15 Pemenne 3agau ¢ UCHONB30BaHHEM
anreOpsI 3a 7-9 kiacc CBOWMCTB YMCEI M CHUCTEM CUHCIICHHS,
16,17 JlnarsocTuyeckas 2 ACTHMOCTH, floNel W - HacTeH, 2 OOIl
MPOILIGHTOB, MoAyJiei umcen. Perrenue
KOHTPOJIbHAs paboTa o
3ajad C HCIOJNB30BAaHHEM CBOWCTB
CTENIEHEH U KOpPHEW, MHOTOWICHOB,
MpeoOpa3oBaHUii ~ MHOTOWICHOB U
JIPOOHO-PAIlMOHATIBHBIX  BBIPAKEHUM.

Pemrenne 3amad ¢ HMCMOJIb30BaHUEM
rpayCcHOW Mepbl yriia. Moaynp 4ucia
U €ro cBoiicTBa. Pemienue 3ajad Ha
JIBUKEHHNE W COBMECTHYIO paborty,

CMECH W CINIaBEI €  HOMOIIBIO
JMUHEWHBIX, KBAJPaTHBIX H ApoOHO-
pallMOHANBHBEIX ~ YpaBHEHUH W UX

cucreM. Pemienue 3azay ¢ HOMOLIBIO
YHCJIOBBIX  HEPAaBEHCTB W  CHCTEM
HEPABEHCTB C OJHOM IEPEMEHHOM, C
MPUMEHEHUEM H300paKeHUS YMCIIOBBIX
MPOMEXYTKOB. PemieHne 3agau ¢
UCTIOJIb30BAaHUEM YHCIIOBBIX (PDYHKITUHA U
ux rpadukoB. Vcnonp3oBaHue CBONCTB

u rpaduKoB JMHEHHBIX "
KBaJpaTHUYHBIX (QyHKIMH, OOpaTHOM
NPONOPIUOHAILHOCTH W (PYHKIUH
Yy=~X. TIpapuueckoe  perieHue




ypaBHEHUI u HEPaBEHCTB.
Ucnonb3oBanue onepanui Hax
MHOJKECTBAMH M BBICKa3bIBAHHSAMHU.
Hcnonb3oBaHue HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJHOM IIEPEMEHHOMH,

YUCIIOBBIX MIPOMEXXYTKOB, 170:4
00beqMHEHU N " MEPECEUCHHUI.
[Ipumenenne mnpu pemeHud 3agad
CBOIICTB apudmeTnaeckon "
TEOMETPHUIECKON MIPOTPECCHH,
CYMMUPOBaHUS OCCKOHEUHOU
cxondencs T€OMETPUYECKON
MIPOTPECCHH.

MHuosxecTBa (4ucioBeIe,
TEOMETPUICCKUX ¢uryp).
XapaKkTepucTUIECKOe CBOICTBO,
3JIEMEHT MHOYKECTBa, mycToe,
KOHEYHOe, OECKOHEYHOE MHOMKECTBO.
Crioco0st 3a/laHus MHOKECTB
[HogmHOKECTBO. OTtHoueHus
MIPUHA]IEKHOCTH, BKJIIOUEHMUS,
paBEHCTBA. Onepanuu HaJ
MHOXECTBAMU. Kpyrn Oiinepa.

Koneunrsle u OeckoHEeUHbIE, CUETHBIE U
HECUYETHBIE MHOXKECTBA.

Pemenne 3agad ¢ UCHONB30BAHHEM
CBOWCTB Quryp Ha miaockoctu. Pemenue
3a/1a4 Ha JJOKA3aTeJIbCTBO U IIOCTPOEHUE
KOHTPIIPUMEPOB. IIpumenenue
MPOCTEMIINX  JIOTUYECKMX  IpaBHIL
Pemwenne 3amad ¢ MCHOJIB30BaHUEM
TEeopeM 0 TPEYroJIbHUKAX,
COOTHOWIEHWH B TPSAMOYTOJIBHBIX
TpeyroibHUKax, (pakToB, CBA3aHHBIX C
YeThIpEXyrojibHUKamMu. Penienue 3amay
C UCTONb30BaHUEM (DaKTOB, CBS3aHHBIX




C OKpyXHOCTAMH. PemieHue 3amad Ha
M3MEPEHHS Ha TUIOCKOCTH, BBIYHCICHHS
JUIVH U IUIOIIAEH.

JeaumocTtn unces, 10 yacon

18,19 | IlousaTue JIEIIMMOCTH. 2 VcTUHHBIE W JIOXKHBIE BBICKA3BIBAHUSA,
HdenmumocTb  CymMMBI | omepaluMd  HajJ  BBICKA3bIBAHUSMH.
TIPOU3BEICHUS Aneebpa BbICKA3bIGAHUIL. CBsi3b

20,21 | Jlenenue ¢ ocTaTKOM 2 BBICKa3bIBaHHUH c MHOKECTBAMHU.

22,23 | llpusHaku JEITMMOCTH. 2 KBaH6T OPEL cymecTRoBam "
Cpasners gceo [IHOCTH.

— aKOHBI JIOTUKU. OCHOGHbIE N02UUecKue

24,25 | Pemerme ypapHeHmi B 2 npasuna. PenieHue NTOTHYECKHUX 3a/1a4 C
LO/IbIX HCIAX WCIIOJIb30BAaHUEM  KpyroB  OJiinepa,

26 Ypok 0bobmeHns 1 1 OCHOBHBIX I02UYECKUX NPABUL.
CHCTCMAaTHsati ~ SHaHHH YMmozakmouenus.  OOocHOBaHUS U
mo  Teme  «JlemAMOCTE JI0Ka3aTebCTBO B MaTeMaTHKe.
ncem Teopembl.  Buuael  MaTeMaTHYECKUX
YTBepXACHUNH. Buodsi Odoxazamenbcms.
21 Kontpornbras pabora 1 Mamemamuueckas UHOYKYUSL. KP
«JlemnmocTs ucen Ymeepoicoenus:  obpammnoe  dannomy,
NPOMUBONONIOMNCHOE, obpammoe
NPOMUBONONIONCHOMY OanHOMY .
[Ipu3Hak U CBOWCTBO, HEOOXOAWMBIC U
JIOCTATOYHBIC YCIIOBHSL.
Ocnosnasi  meopema  apugmemuxu.
Ocmamxu u cpasHenus. Aneopumm
Eexnuoa. Kumaiickas meopema 00
ocmamxax. Manas meopema ®@epma. Q-
uyHvle cucmemvl cyucienus. Dynxyus
Diinepa, uucio u cymma oOerumenetll
HaAmMypanbHo20 YUCIdA.
MHorowieHnbl. Ajiredpanyeckue ypaBHenusi, 17 yacos
28,29 MHorouseHsl OAHON 2 Metonpl pemeHUs (QYHKIHOHAIBHBIX

nepemMeHHo!. JlenumMocTh
MHOT'OYJICHOB

YpaBHEHUI 1 HEPABEHCTB.
®opmyna bunoma HprooToHa. Pemienue




30

Cxema ['opuepa

31

Mpmuorounen P(X) u ero
KOpEHb

32

Teopema bezy

33-35

Anrebpanyeckue
ypaBHeHus. CreacTBus U3
TeopeMsl besy.

36,37

Pemrenue anredpanveckux
YpPaBHEHUH pa3ioKeHUEM
Ha MHOXHTENH.
JeanmocTh JBY4SICHOB
x"+a"Ha X £ a.

38,39

CummeTpuyeckue
MHOTOYJICHEI.
MHOro4jeHsI OT
HECKOJIbKHUX NIEPEMECHHBIX.
DopMyIbl COKPAILIEHHOTO
YMHOKEHHUS JIJIs1 CTapLINX
cTerneHeil. bunom
Hrerorona.

40-42

Cucremsl ypaBHEHHUH

43

Ypok 06001meHus u
cucTeMaTH3aluy 3HaHUMN
1o TeMe « MHOTOYJIEHBI.
Anrebpandeckue
yYpaBHEHU

44

KonrtponbHas padora
«MHOTro4JIEHBI.
Anrebpandeckue
YpaBHEHUSD)

ypaBHEHUI CTEeIeHU BBIIIIE 2
crienuaibHbIX BHUOB. Teopema Buera,
teopema  bezy.  IlpuBomumeie U
HEMPUBOJAUMBIE MHOTOWIEHBI. OCHOBHAS
Teopema anreOpbl. CHMMETpHUUECKHUE
MHOTOYJICHBI. Lenouncnennsie "
L[EJI03HAYHBIE MHOTOUJICHBI.

KP

CreneHb ¢ AeliCTBUTENbHBIM IOKa3aTeeM, 14 yacon

45,46

JlelicTBUTENbHBIE YUCTA

2

CrermneHb C IEHCTBATEILHBIM




47,48

BeckoneuHo yObiBaromas

IIOKa3aTcCJIEM, CBOMCTBA CTCICHH.

reoMeTpuyecKast
porpeccust
49-52 ApudmeTrnueckuii KOpeHb
HATYpaJIbHOW CTEIICHH
53-56 CreneHs ¢ pariOHaIbHBIM
U IEHCTBUTEIBHBIM
MOKa3aTeIsiMu
57 Ypok 00001eHus 1
CHUCTEMATHU3ALMN 3HAaHUI
o teme «CTenens ¢
JEUCTBUTEIILHBIM
MIOKa3aTeIeM
58 KontponsHas pabota KP
«Cremnens ¢
JEUCTBUTEIILHBIM
MIOKa3aTeIeM
Crenennas pynkums, 17 yacos
59-61 Crenennas QpyHKIM, €€ CrenenHas (yHKUUS U €€ CBOIcTBa U
CBOWCTBa U Tpaduk rpaduk. MppanuoHaiabHbIe ypaBHEHUS U
62-64 B3anmHo oOpaTHbIe HEpaBeHCTBA.
¢yskunu. CrnoxHble IIpeoOpa3zoBanus rpadukoB QyHKIMIA:
¢$hyHKIMN CABHI,  YMHOXEHHE  Ha  YHUCIO,
65 JpoOHo-nuHeHas OTpakeHue OTHOCHUTEJIHHO
GhyHKIHS KOOpAMHATHBIX ~ oced. ['padmueckue
66-68 PaBHOCHITEHBIE ypaBHEHUS METO/Ibl ~ PCLICHHS  YPaBHCHUH  H
W HEPaBEHCTBA HEPAaBEHCTB. PemleHune ypaBHEHHH U
69-71 HppatmoHnaabHbie HEPABEHCTB, COACpKAIIUX MNEPEMECHHYIO
ypaBHEHHS 0[] 3HAKOM MOJYJISI.
72-73 HppanoHanbHble CucTeMbl HPpaIMOHANBHBIX YPaBHEHUH.
HEPABEHCTBA CucreMsr UPPaMOHATBHBIX
74 VYpok 06006meHust u HCPaBCHCTB.

cucTeMaTH3alluy 3HaHUN
o teme «CreneHHas
hyHKIUS

B3anmHo obpatneie pynkuuu. I'padukn
B3aUMHO OOpPATHBIX (PYHKITHIA.




75 KontponbsHas pabora KP
«CrenienHast GyHKIHDY
Iloka3aTeabHas pyHkuus, 11 yacos
76-77 ITokazarenpHas GyHKIHS, [loxazaTenbHast QyHKINSA U €€ CBOMCTBA
ee cBoiicTBa U rpaduk u rpaduk. Yucno € u pynkuusa y =e*.
78-80 | IlokasarenbHbie I[Ipocreiimme MOKa3aTeNbHBIC
YPABHCHHS ypaBHEHHs 1 HEPABCHCTBA.
81,82 IToxazaremnbrbre CucreMbl TOKa3aTeIbHBIX YPABHEHUH.
HCPABCHCTEA CucreMbl OKa3aTeIbHBIX HEPABEHCTB.
83,84 CucTeMbl TTOKa3aTebHBIX BsanMmHo oGpatable pyHKipH. [padukn
YPaBHCHHUI M HEPABCHCTB B3aMMHO OOpaTHBIX (PYyHKITHIL.
85 VYpox 0006ueHus 1 VpaBHEHMS, CHCTEMBI YPaBHEHHH C
cHCTEeMAaTH3aIuy 3HaHUH MOJIyJIeM M TTAPAMETPOM.
no Teme «[lokazarenbHas
GYHKITHSD
86 KonTtponsHas pabota KP
«lTokazarenpHas
GyHKIHI»
Jlorapupmuueckas pynkuus, 17 yacos
87,88 Jlorapudmet Jlorapudm,  cBorictBa  Jorapudma.
89,90 CgoiicTa norapu¢pmoB HlecA KR " HATYPAILHEIi
siorapudm. [IpeoOpazoBanue
91-93 Jecatnyanbie u Jiorapu(MUIECKUX BBIPKCHHM.
HaTypaJbHbIC JIOTapupMBbI. Jlorapupmudeckne  ypaBHEHUS U
dopmyna nepexoaa HEepaBEeHCTBA. Jlorapudmuueckas
94,95 Jlorapudmmyeckas (GYHKIUS U ee CBOWCTBA U rpaduK.
¢yHKUUs, ee CBOMCTBA U Cucremsl JorapruPMUIECKHUX
rpagux YPaBHEHHUH.
96-98 HorapmbMquCKHe Cucremsbl norappl(bMquCKHx
ypaBHEHHS HEPaBEHCTB.
99-101 | Jlorapudmuueckue
HEpaBeHCTBA
102 Ypok 00001IeHus 1

CHUCTEMAaTHU3allnun 3HAHUH
10 TEMC




«Jlorapudmudeckas

GYHKIHS
103 KouTponbHas pabora KP
«Jlorapudmuueckas
hyHKIUS
Tpuronomerpunueckue gopmyJibl, 24 yaca
104 Panuannas mepa yria Pannannas Mepa yria,
105, 106 | TloBopoT TouKM BOKpYT TFpHFOHOMeIqueCKaa OKPY>KHOCTb.
HavaNa KOOp/MHAT. puronomerpudeckre (GpyHKIHH YUCE
Onpenenenie cimyca, u yruoB. Dopmynsl npuBenCHHS,
KoCHHYCa, TAHIeHCa YITa CILONCHHA TPHTOHOMETPHHIECKIX
GyHKIWA,  QOpMYJIBl  TBOMHOTO H
107 3HaKM cuHyca, KOCHHYCA U MTOJIOBUHHOTO apryMeHTa.
TaHreHca [IpeoOpa3oBaHne CyMMBI, Pa3HOCTH B
108,109 | 3aBUCHUMOCTb MEKIY NPOM3BEIECHHE  TPUTOHOMETPHUYECKUX
CHHYCOM, KOCHHYCOM H GbyHK1MH, 1 HA0O60POT.
TaHT'€HCOM OJTHOTO U TOT'O
yria
110,111 | TpuroHomeTpuyeckue
TOXJIECTBA
112 CuHyC, KOCUHYC U TaHT€HC
YIJIloB &X U - X
113,114 | ®opMynbl CIIOKEHUS
115,116 | CuHyc, KOCHHYC U TaHTEHC
JIBOMHOTO yria
117 CuHyC, KOCUHYC U TaHTE€HC
MIOJIOBUHHOTO yIJIa
118,119 | ®opmynsl NpUBEICHUS
120,121 | CymmMa 1 pa3HOCTh
CHHYCOB
122,123 | Cymma u pa3HOCTh
KOCHHYCOB
124,125 | TlpousBeneHne CHHYCOB U

KOCHHYCOB




126

Ypok 00001eHus 1
cUcTeMaTH3alluy 3HAHUHN
10 TEME

«TpuroHOMeTpUUECKHUE
hopmyb»
127 KouTponbHas pabora KP
«Tpuronomerpuueckue
hopmyB»
Tpuronomerpuyeckne ypaBHenms, 21 gac
128-130 | YpaBHeHus cos X = a Tpuronomerpuueckue (byHKINU
131-133 | YpaBHeHue sin X = a qHCHO_BOFO aprymenta y=cosx,
134, YpaBHeHne tg X = a g Usm X y=1gx, y=ctgx.
BOMCTBa u rpadpuku
135 TPUTOHOMETPUYECKUX (PYHKITHIA.
136-139 | TpuroHoMerpraccKie OG6patHbie TPUTOHOMETPHUYECKHE
yPABHCHNA, CBOJAMIICCA K (l)yHVKLII/II/I, UX TJIaBHbIE 3HAYCHM,
I CBOifcTBa u rpaduKy.
OJHOPOHEIE H MHEHEIE Tpuronomerpuueckue ypaBHEHHSI.
Omopoe e
140-142 | Merozwi 3amenbl TPUTOHOMETPUIECKUX HEPaBEHCTB.
HEH3BCCTHOTO 1 [Ipocreitmue CHUCTEMBI
54133;);::;; }1\1/[aeToL[ — TPUTOHOMETPUYECKUX YPaBHEHHIA.
MpaBoil U IeBOM vacTen
TPUTOHOMETPUIECKOTO
yYpaBHEHHUS
143 144 | TpuroHoMeTpUYeCKHe
YpaBHEHUS Pa3IHYHBIX
Br0B. CHcTeMBI
TPUTOHOMETPUUECKUX
ypaBHEHUI
145, 146 | Tpuronomerpuueckue
HEpaBeHCTBA
147 Ypok 0600meHus 1

CHUCTCMAaTHU3allnn 3HAHUH




10 TEMC

«Tpuronomerpuueckue
YpaBHEHHUSD)
148 Kontponbhas pabora 1 KP
«TpuroHoMeTpUUECKHUE
YpaBHEHUSD)
BBenenue B crepeomeTpuro, 3 yaca
149 OCHOBHBIC TOHATHS 1 OCHOBHBIE TIOHATHS TEOMETPHHA B
CTepeOMETPHU. AKCHOMEI MPOCTPaHCTBE. AKCHOMBI CTEPEOMETPHH
CTepEOMETPHHU W chenctBus W3 HUX. [lowsmue 00
150 Hexkotopsrie crieactus u3 1 AKCUOMAMUYECKOM Memooe.
AKCHUOM Harnmsagnass  crepeomerpud. Ilpusma,
151 Pemrenne 3amay Ha 1 NapajuieNIenuIiel, MupaMuaa, TETPasIp
MPUMEHEHUE aKCHOM
CTePEOMETPHU U UX
CJIEICTBHI
IMapanneabHOCTH NPAMBIX U IVIOCKOCTE, 14 yacoB
152, 153 |[lapannenbHble IpsIMbIE B 2 CkpenuBaromuecs MpsSIMBIE B
MPOCTPAHCTBE, NPOCTPAHCTBE. YTOJN MEXIy HHUMH.
napaieTbHOCTh TPEX Memoowvr  HaxoocOenus — paccmosiHuil
MPSIMBIX MENCAY CKPEUWUBAIOUWUMUCS, NPSIMBIMU.
154, 155 |IlapanienbHOCTh IPSIMOM 2 TeopeMbl 0 mapaIeIBEHOCTH MPSIMBIX U
Y TJIOCKOCTH TUIOCKOCTEN B MPOCTPAHCTBE.
156 CkpenBaroImuecs 1 [lapannensHoe  MPOEKTUPOBAHHE U
npsiMbIe nzobpaxenue ¢uryp. I eomempuueckue
157-159 | Yrusl ¢ coHanpaBieHHBIMU 3 Mecma mouex 8 npoCmpancmae.
CTOpPOHAMH, YTOJI MEXIY Teopema Menenas ons mempasopa.
OpsSIMBIMH HOCTpOCHI/Ie CeUeHUH MHOT'OTPaHHUKOB
160,161 | [lapamiensHbIC 2 METOA0M CJIeZI0oB. LenrpansHoe
mwiockocth. CBoiicTBa npoekTupoBanue. [loctpoenne ceueHuit
napaieIbHbIX MHOT'OI'PaHHUKOB MCTOIOM HpOCKHHﬁ.
TJIOCKOCTEN
162-164 | Terpasap, napauieienuIies,. 3

3ana4yn Ha TIOCTPOCHHE
CEUYeHUN




165 KontponpHas pabota o 1 KP
teme: «llapanenbHOCTD
MPSIMBIX U TUIOCKOCTEN
IepneHAMKYJISIPHOCTH NPSAMBIX U IUIOCKOCTEl, 17 yacoB
166 IlepnienquKynsipHbIE 1 [lepneHaANKyISIPHOCTD NpAMOH u
npsIMbIe B IPOCTPAHCTBE, TUIOCKOCTH. OpTtoroHansHoe
napajuieIbHbIE TIPSMBIE, MPOEKTHPOBAHUE. Haknonnsie u
MEPIICHANKYIISIPHBIE K MIPOEKIINH. Teopema 0 Tpex
TUIOCKOCTH NEePIEHIUKYISIpax.
167 [TpuszHak 1 Buow mempasopos.
MEPIICHIUKYIIPHOCTH Opmoyenmpuueckuii mempasop,
MPSIMOH ¥ IDIOCKOCTH KAPKACHBIL Mempasdp, PAGHOSPAHHbLIL
168,169 | Teopema o mpsiMOH, 2 mempasdp. [IpsmoyzonbHuiil mempasop.
NEPIEHIUKYIISIPHOR K Meouanvl u bumeouanvl mempasopa.
TUIOCKOCTH Locmpausanue mempasopa 0o
170 PaccTosHEE OT TOUKH /10 1 napannenenuneoa.
UTOCKOCTH Paccrossauss  mexay — ¢urypamu B
171 Teopema 0 Tpex 1 npoctpancTBe. OOMIMIA EePIEHIUKYIISAP
MEPIEHINKYJIISIpax JABYX CKPCHIMBAIOINUXCA MPAMBIX.
172,173 | Yron Mexay IpsMOH 2 Yl B [IPOCTPAHCTBE.
UIOCKOCTBIO [lepriernuKyIIpHBIE IJIOCKOCTH.
174-176 |[IByrpanHBbIil yrou. 3 IInowaov  opmozonanvHol NPOEKYUU.
TpusHax Ilepnenoukynsapnoe ceuenue npusMbl.
IIePIICH MK YIISSPHOCTH Tpexepannviii u MHO202PAHHBIL Y20
JIBYX IIOCKOCTEH Ceoticmea NIOCKUX yanoe
177 Teopema 1 MHO202PAHHO20 yena. Ceoticmsa
NepIIEHAMKYIAPHOCTH NIOCKUX u 08V2PAHHbIX Y208
JIBYX IIOCKOCTEl mMpexzpaHHo20 yena. Teopembl
178 TIpAMOYTOMbHBIH 1 KOCUHYCO8 U CUHYCO8 Ol MPexespanHo2o
napauiesIenuIes, Kyo yena.
179 [TapannensHOE 1
MPOEKTHPOBaHUE,
n300pakeHue
NPOCTPAHCTBEHHBIX (pUryp
180,181 | Pemrenue 3amay o reme 2




«leprieHIUKYIIPHOCTH
IUIOCKOCTE

182 KouTponbHas pabora 1o OO0Il
TeMe:
«[leprneHaANKYIAPHOCTD
HPSMBIX U INIOCKOCTEN»
MHororpansuxku, 17 yacos

183 [lonsiTie MHOTOTpaHHUKA. Bunet  mHOTOTpaHHUWKOB.  Pazeepmiu
I'eomerpudeckoe Teno. MmHoeozpannuka. Kpamuatiwue nymu na
Teopema Diinepa NOBEPXHOCMU MHO202PAHHUKAL.

184 [Tpm3ma. Teopema Oiinepa. [IpaBuibHBIE
IIpoctpaHcTBEeHHAA MHOI'OI'PaHHHUKH. leoticmeennocms
teopema Iludaropa NPASUIbHLIX MHO202ZPAHHUKOG.

185,186 | Ilmomanb 60KOBOM U [Ipusma. Ilapamnenenunen. CpoicTBa
MIOJTHOM MOBEPXHOCTH napaienenunena. [IpsimoyrosnbHbIA

PU3MBI napainienenuresa. HakmoHHbIe TPU3MBEL.
187 [Mupamuia [Tupamuaa. Bunael nupamug. YcedeHHas
nupaMyga. OJIEMEHTHl  MPaBUIBHON
188-190 | TpeyrombHas MUPAMHIBL. [Tupamu st c
TMpaMuaa pPaBHOHAKIIOHEHHBIMH  peOpaMu |

191 IpapuibHas nupammia, rpaHsIMH, UX OCHOBHBIE CBOWCTBA.

YCCHUCHHAA MMpamMuia [Tmomaau MOBEPXHOCTEHN
192,193 | Pemenue 3ama4 Ha MHOTOTPAHHUKOB.

BBIYHMCIICHHE TIOIAH

MIOJTHOM MTOBEPXHOCTH U

OOKOBOI1 MOBEPXHOCTH

UpaMHIbL

194 [TonsiTHE MpaBUIBLHOTO
MHOTOTpaHHUKA
Cummerpus B KyOe, B
napajieienuiene

195-198 | Pemienwue 3amad no reme
«MHOrorpaHHUKH»
199 KouTtposnbHas pabora 1o KII

TEMC! <<MHOFOFpaHHI/IKI/I»




200-204

HTorosoe noropeHue. 5 1
HTtorosast KOHTpOJIbHAS
pabota 3a kypc 10 kmacca

0011

B 11 knacce (TexHomornueckuii mpoduis) mpeaMeT BeIeTCs U3 pacdyeTa 4 4aca B HEIEI0 aareOphl U Hayal aHanu3a, 2
yaca B HEJIEII0 reomeTpun. B 1 monyroann n3y4yaroTcs TEMBI:

Tpuronomerpuyeckue ¢pynkuuu, 19 yacon

IIpou3BoaHasi M €€ reoMeTPUYECKUM CMBICT, 22 Yyaca
IIpyMeHeHHe POM3BOIHOM K HCCAeA0BAaHUIO QYHKIUI, 16 yacoB
IlepBooGpa3nas u muTerpai, 2/15 yaca

BekTopsl B IpocTpaHcTBe, 6 4acoB

MeToa KOOpAMHAT B IPOCTpPaHcTBe. JIBH:KeHne, 15 yacos
Hununap, koHyc u map, 16 yacos

HUTOI'O 96 ypoxka

B 11 (conmanbHO-3k0HOMUYECKOM Kiacce) npu Benenuu npeamera MATEMATHKA: anreOpa u Hauana aHanu3a,

reOMETpHsl TEMbI AJIT€OpbI U Hayajl aHaIu3a U reoMeTpun uepeayrorcs. B 1 momyroann nu3y4yaroTcst TEMBI:

Tpuronomerpuyeckue pynkumnu, 19 yacon

BekTopbl B IpocTpaHcTBe, 6 4acoB

MeToa KOOpAMHAT B IpOCTpaHcTBe. /[[BH:KeHne, 15 yacos
IIpoun3BoaHas u e€ reoMeTpUUYECKNH CMBICJI, 22 Yyaca
IIpumeHeHne NPOU3BOIHOM K MccIe0BaHUIO (pyHKIMIA, 16 yacoB
Hununap, konyc u map, 16 yacon

IlepBooOpa3Hasi u uHTerpai, 2/15 yaca
HUTOI'O 96 ypoka




TEMATHYECKOE IINTAHUPOBAHHUE KYPCA
MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, 'TEOMETPHS, 11 KJTACC

KoJinyecTBO 4acoB, 0TBeIeHHBIX Ha
IMopsaako
. Koauuect npoextuyio u | IIpUMH4YaH
BbIU Tema ypoka Tun ypoka NpaKTHYeCKHe
BO YPOKOB KOHTPOJIbHbIE 6 HCCJIe0BaTeIb ne
HOMep (1aGopaTopHbIe)
padoThI CKYI0
padoThI
JACATCJIBbHOCTD
Tpuronomerpuyeckue pynkuum, 19 yacos
1,2 OO6nacTh ompeneneHus u 2 Hymu byHKIIH, MIPOMEKYTKH
MHOKECTBO 3HAUCHHH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
TPUTOHOMETPUUECKUX Haunbonpimee u HavMeHbIliee 3HAUYCHHE
byHKIHA ¢dbyakmun. [lepuonudeckne QyHKINA H
3-5 YETHOCTD, HEUETHOCTD, 3 HAaUMEHBIIUKA  Tepuol. YUeTHble W
NEePUOUIHOCTD HEYETHBIE byHKIUH. Dynxyuu
TPHUTOHOMETPIHCCKIX «Opobnas uacme uwucnay Y= {X} u
byHKIHA
6-8 | Dynkuus y=CosX, eé 3 «yenas wacmo yuciay Y = [X] .
CBOWiCTBa U Tpaduk T
9-11 | Dynums y=sinx, cé 3 PHUTOHOMETPUYECKHE byHKIMN
. YHUCIIOBOTO apryMmeHra Yy =C0SX,
CBOMCTBA M TpaduK i
12,13 |®ynkuuu Y=tgx, y=Cctgx, ux 2 y=sInx, y=1g9Xx, y =ctg x.
CBOWCTBa U Tpaduku CoiicTBa u rpaduku
14-16 |OOGpatHbIE 3 TPUTOHOMETPHUUECKUX (YHKIMHA
TPUTOHOMETPUUYECKHE Ob6patHsie TPUTOHOMETPHUYECKHE
GyHKIMH (yHKIIME, WX TJaBHbIE 3HAYEHUS,
17,18 |Ypoxk 00oOmIeHHs U 2 CBOCTBa U TpaduKHy.
CHCTEMaTH3aluH 3HaHUH 10
TeMe
«Tpuronomerpuueckue
GyHKIII
19 Kontponbnas pabora o 1
P P 1 0011
TeMe




«TpuroHoMmerpuyeckue
GbyHKIIIDY

IIpousBoaHasi M €€ reoOMeTPUYECKUM CMBIC, 22 Yyaca

20-22  |IIpenen 3 [MousaTHe mnpenena QyHKIWH B TOYKE.
MOCJIEeIOBATENLHOCTH Honamue  npedena  ¢ynkyuu 6
23,24  |Tlpenen ¢pyHKIUU 2 beckoneunocmu. Acumnmomul epagura
dynkyuu. Cpasnenue  6ecKOHeuHO
25 HenpepeiBabie QyHKIMH 1 Manvblx U OeckoHewHo  OOIBUIUX.
- HenpepeiBaocts  ¢ynkumu. Ceoticmea
26,27 |OmnpeneneHue MPOU3BOIHON 2 nenpepwignbx  dynkyuil, Teopema
2830 |llpasuma 3 Be”&fg‘“mpam- "
uddepeHIupoBanHs Hudpdeperunpyemoctsb YHKIIMH.
= [MpousBogHas QyHKOMH B TOYKe.
31-32 |IIpousBonmHas cTeneHHON 2
A Kacarenprass x rpaduxy QyHKINN.
I'eomeTprdeckuii 1 GU3NIECKUNA CMBICTT
33-35 |IIpomsBogHas 3 o
. MIPOU3BOTHOH. Ipumenenue
AJIIEMEHTAPHBIX QYHKIMH .
v npou3800Hol 6 ¢usuxe. IIpon3BoaHbIC
36-38 |['comeTpuyeckuii CMbICIT 3 N
N ayieMeHTapHbix  QyHkimid.  [IpaBuna
TPOM3BONTHOM UG hepeHIUPOBaHUS
39,40 |Ypox oboOrmieHus u 2
cucTeMaTH3aIuy 3HaHUH 110
teme «[IpousBonHas u ee
TEOMETPHUUYCSCKHIA CMBICITY
41 KontponbHas pabota 1o 1 1 KP
teme «IIponsBogHas u e€
TEOMETPHUUCSCKHIA CMBICIT
IIpyMeHeHMe NPOM3BOIHOM K HCCIAeA0BAaHUIO QYHKIUI, 16 yacoB
42,43 |Bospacranue u yObiBaHHE 2 Touku »sKcTpemyma (MakcumMyma U
GbyHKIMH MHUHUMYMA). HccnenoBanue
44,45 | DOxctpemyMbl (pyHKITHH 2 JJIEMEHTapHBIX (YHKIMH Ha TOYKH
46-48 |Hawmbonbiree u 3 JKCTpEMyMa, HanOoJIbIIICEe u
HanMEHbIlIee 3HAYCHUS HaMEHbIIEE 3HAYCHHE C IIOMOIIBIO
GyHKIMN npou3BoAHON. [locmpoenue epaghuxos
49,50 |IIpou3BoaHas BTOPOTo 2 @YHKYUL ¢ NOMOWBIO NPOU3BOOHDIX.

MopsAaKa, BBITYKIIOCTh U

Ipumenenue npouzeoo0Hol npu peweHuu




TOYKH Iepernoda

3a0ay.  Haxoocoenue — saxcmpemymos

51-54  |[IpumMeHeHre TPOU3BOIHOMN @DYHKYULL HECKONILKUX NePeMeHHbIX.
K IIOCTPOEHUIO TPaPUKOB Bropas TIPOM3BOTHAS, ee
dhyHKIHI reOMETPUUYECKHI U (PU3NIECKUN CMBICI.
55,56 | Ypok o0oOrieHus U
CUCTEMATHU3alUN 3HAaHUH 110
teme «IIpumeneHue
IIPOU3BOJIHOM K
WCCIICTOBAHUIO (QDYHKITHI»
57 KonTtponbsHas pabora mo KP
teMme «lIpumenenue
IIPOU3BOJIHOM K
WCCIIETOBAHUIO (DYHKITHID
IlepBooOpa3Hasi u uHTErpaJ, 15 yacon
58,59 |llepBooOpa3Has [TepBoobpa3zHasi. Heomnpenenennsrit
HHTETpaJl [TepBooOpa3zHbie
60,61 |IIpaBmia HaXOXKICHUS aneMeHTapHbIX  (pynkuui. Iliomans
epBOOOPa3HBIX KpUBOJIMHENHON Tpaneuun. Popmyna
62-64 |Ilnomanas KPUBOIHHEHHOM Hetorona-JleiiGnuma.  OmpeneneHHBIN
Tparenuu. MaTerpai u ero UHTETpal.  Bwiuucinenue  niowaoeti
BBIYHCIICHHE niockux — Queyp u  0b6vemos men
065-67 Brluncnenue mwiomaei épawjerusi ¢ NOMOWbIO UHmMezpad.
(GUTYyp ¢ MOMOIIBIO Memoovl  pewienus  PYHKYUOHATLHBIX
MHTErpaJIoB VDAGHEHUT U HEPAGEHCME.
68 [IpumeHeHne HHTETpaIOB
JUTS petieHus: pu3ndeckux
3a1a4
69 IIpocreiimme
nuddepeHIranbHbIC
YpaBHEHHUS
70,71 | Ypok 0600mmeHus u
CHUCTEMaTHU3aluK 3HaHUH 10
teme «MHTErpa»
72 KouTpossHas pabora mo KP

TEMC <<I/IHTCFpaJ'I»




KomoOunaropuka, 13 yacon

73,74 |MaremaTudeckas WHIYKIUS
Hcrmonp3oBanne TaONHIl W AWArpamMmm
75,76 | TIpaBuiio mpom3seicHus. JUIS TIPSJICTABIICHUS IaHHBIX. Perenne
PasMeleHue ¢ 3a/1a4 Ha NPUMEHCHHUE OIMCATEIbHBIX
ITOBTOPEHHAMI XapaKTEePUCTUK YHUCIIOBBIX HAOOPOB:
77,78 |Tlepecranosku Cpe/IHHUX, HaHOOJIBILIETO u
HAMMCHBIIIETO 3HAYCHUs, pa3Maxa,
79 Pa3smemmenus 6e3 JUCTIEPCUH " CTaHJIapTHOTO
MOBTOPEHUN OTKJIOHEHMs. BbIUMcIEeHHE YacTOT W
80-82 |Coueranus 0e3 MOBTOpEHUIH BEpOsITHOCTEH coObITHI. Brruncnenne
u 6nHOM HproToHa BEPOATHOCTEH B OTIBITaX c
83 CoueTaHusi ¢ TOBTOPEHUEM PaBHOBO3MOKHBIMH ~ 3JIEMEHTapPHBIMH
HCXOJIaMH. Hcnons3oBanue
84 Ypox obobmenns u . KOMOHMHATOPHUKH. Beruncienue
CHCTCMATH3ALNN SHAHHHU 110 BEPOATHOCTEH HE3aBHCHUMBIX COOBITHIA.
TEME «IEMEHTbI Hcnonb3oBanue (HopMyIibl CIOKEHHUS
KOMOMHATOPUKH BeposTHOCTel, auarpamm  Diinepa,
85 KontponbHas pabota 1o JepeBa  BepoSTHOCTEH,  (hOpPMYIBI 1 KP
TeMe «DJIEMEHTHI Bepryun.
KOMOHMHATOPUKI»
DJIeMEHTbI TEOPUM BeposiTHOCTel, 11 yacoB
86,87 | BeposiTHOCTH COOBITHS Beposmuocmnoe NPOCPAHCMEO.
Axcuomvl meopuu eeposmuocmel.
88,89 | Cnoxxenue BeposiTHOCTEH VYcnoBHas  BeposATHOCTh.  IlpaBuio
YMHOXEHUsT BeposTHocTeil. dopmyna
90 YcioBHas BEPOATHOCTS. . nonHoM  BepositHoctH.  Dopmyna
HesaBucuMocTh COOBITHI Baiieca.
91-93  |BepositHoCTS TIpOM3BECHI JIUCKpETHBIE CllydaiiHble BEJUYMHBI U
HE3aBUCHMBIX COOBITHIE pacnpeieneHus. CoBMeCTHBIE
94 ®opmyna beprynm pacIrpeneneHus. Pacnpenenenue
95 Vpok 06oGIeH s 1 CYMMBI 1 TIPOM3BE/ICHHS HE3aBHCHMBIX
cHCTeMaTH3aI[lK 3HAHUI 110 CTyHaHHBIX BETMHHH.
MaremaTudeckoe OXHIaHUe u

TeMe «DJIEMEHTHI TEOPUN
BEPOSITHOCTEM»

JUcepcusi  CIydyalHOW  BEJIMYUHBI.




96

KontponbHas pabota o
TeMe «DIIEMEHTHI TEOPUU
BEPOATHOCTEI»

Matematuueckoe OXKUJAaHNE u
JUCTIEPCUS CYMMBI CITy49alHBIX
BEJIMYMH.

bunapnasg  cnyyailHas ~ BEJIMYUHA,
pacnpezneneHue bepnymnu.
I'eomeTpuyeckoe pacnpenencHue.
buHOMManeHOE pacrnpeneneHre U ero
CBOIICTBA. Tunepzeomempuueckoe
pacnpeoenenue u e2o c8oUcCmed.
HenpepoiBHbIE cayyaliHble BEIUYHHBI.
[InoTHOCTE BepoATHOCTH. DYHKUUA
pacrpenencHusl. PaBHOMEpHOE
pacnpeneneHue.

Iloxasamenvhoe pacnpedenenue, e2o
napamempbt.

Pacnpeoenenue Ilyaccona u e2o
npumeneHue. HopmanbHoe
pacnpenenenne. Dynkuus Jlannaca.
ITapametpsl HOPMaJIBHOTO
pacnpenencHus. [Ipumepsl ciyyailHbIX
BEJIMYUH, MTOTYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOIPEIIHOCTh
WU3MEPEHHH, poct YeJIOBEKa).
Llenmpanvras npedenvras meopema.

KP

KoMmmiekcHble yucia, 14 yacon

97,98

Onpenenenue
KOMIUICKCHBIX YHCEJI.
CrnoxeHue 1 yMHOKEHIES
KOMIIJICKCHBIX YHCECJI

99-101

KommiekcHO conpsikeHHbIE
yyucna. Moaynb
KOMIUIEKCHOT'O YHCIIA.
Briuutanue u nejexnue
KOMIUIEKCHBIX YHCET

102,103

T'eometpuueckas
WHTEpIpeTanus

IlepBruHBIE IPEACTABICHUS O
MHOX€ECTBE KOMIUIEKCHBIX YHCEJL.
JlefcTBHSI ¢ KOMIUIEKCHBIMU YHCIIaAMH.
KoMIekcHO conpsikeHHbIE YUCIa.
Mopnyib ¥ apryMeHT 4uCIa.
Tpuronomerpuueckas popma
KOMIUIEKCHOTO uncina. Pemenue
YPABHEHUI B KOMIUIEKCHBIX YHMCJIAX.




KOMIIJICKCHOTI'O YHCJia

104

Tpuronomerpuueckas
(dhopmMa KOMITTEKCHOTO
qrcia

105,106

YMHOXKEHHE U IeTIeHHE
KOMIUTEKCHBIX YHCEl,
3alHCAHHBIX B
TPUTOHOMETPHUYUECKON
dopme. Dopmyna Myaspa

107

KBagpatHoe ypaBHEeHUE C
KOMIIJICKCHBIM
HEU3BCCTHBIM

108

W3BneueHue KOpHS U3
KOMIIJIEKCHOTO YHCIIa.
Anrebpandeckue
YpaBHEHUSA

109

Ypok 06001meHus u
cHCTEeMAaTH3aIH 3HAHHUH T10
TeMme «KoMILIEKCHBIE
YHCIIay

110

KontponbeHas pabota 1o
Teme «KoMIIeKCHBIE
qHCIIay

KP

BeKkTOphbI B IPOCTPAHCTBE, 6 YacoB

111

[Tonsarue BekTOpa B
MPOCTPAHCTBE

112,113

Crno’xeHue U BEIYNTaHUE
BEKTOPOB. Y MHOXEHUE
BEKTOPA Ha YHCIIO

114,115

KOMHJ’IaHapHLIe BCKTOPHI

2

116

Konrponbnas pabora

1

BexTtops! 1 koopauaatel. Cymma
BEKTOPOB, YMHOXKEHHUE BEKTOPA Ha

YHCJIIO.

1

KP

MeToa KOOpAMHAT B POCTPaHCcTBe. JIBUKeHue, 15 yacos

117

KOOpZLI/IHaTBI TOYKH U
KOOpAWHATBI BEKTOPA

1

118,119

[Ipocreiive 3aga4n B

2

VYron Mexny Bektopamu. CkansipHoe
IIPOU3BEICHHE.

VYpasuenue miockoctu. dopmyina




KOOpJIWHATaX paccTosHUS MEXy TOUKAMHU.

120 VYpaeHenue chepbl 1 Ypasuaenne chepbl. Popmyna

121 CkaJsipHOE TIPOU3BENECHUE 1 PACCMOsIHUSL OM MOYKU 00 NIOCKOCHIU.
BEKTOPOB Cnocobwl 3a0anus npamotl

122,123 | Pemenwne 3amay 2 YpagHeHUusMU.
124,125 | YpaBHeHHe MIOCKOCTH 2 Pewenue 3a0au u ooxazamenbcmeo
126-128 | demxenus 3 meopem ¢ NOMOubIO BeKMoOpos U
129,130 | Pemenue 3amad 1o Teme 2 MeMoOoM KOOPOUHam. Inemenmol
«Meton KoopauHaT B ceomempuu macc.
[IPOCTPAHCTBEY Jeuorcenus 6 npocmparncmse:

131 KontponbeHas pabora 1o 1 Napaniesbhell NEPEHOC, CUMMEMPUAL KP
Teme «MeTo| KOODAMHAT B OMHOCUMELHO WIOCKOCIIU, YEHMPATbHAS
NPOCTPAHCTBE» CUMMEIPUSL, TIOBOPOI OMHOCUMENLHO

npamotl.
Ilpeobpazosanue nodobdus,
eomomemusi. Pewenue 3aoau na
NIOCKOCHU C UCNOTb30BAHUEM
cmepeomempuieckux Memoooas.
Huaunap, koHyc u map, 16 yacon
132-134 | Hunuaap. [Inomanp 3 Tena BpameHus: TUINHIP, KOHYC, Map
MOBEPXHOCTH ITUIINHJIPA u chepa. CeueHus NMUIHHAPA, KOHYCA
135-138 | Konyc. YcedeHHbII KOHYC. 4 u mapa. [llapoBoii cermMeHT, mapoBoit
ITnomane NOBEpXHOCTH CJIOM, IApOBON CEKTOP (KOHYC).
KOHyca. Y ce4eHHBIH KOHYC VYceueHHass mUpamMuia M YCCUCHHBIH
139 Codepa u map 1 KOHYC.
Dnemenmul cpepuueckori ceomempuu.
140 B3aumHoe pacmonoxenue 1 Konuueckue ceueHis.
cepsl M MII0CKOCTH TTnomas chepsr.
141 Kacarenbhas mnockocTs k 1 Paséepmka  yuwunopa u  Komyca.
cepe [lnomans MOBEPXHOCTH LHMJIMHAPA U
142 [Tnomans chepbl 1 KOHyCa.
143 B3aiMHOE PacioNoIKeHIE 1 KomOuHanmm MHOTOTpaHHUKOB M Tel
cdepsl 1 npsIMOit BpaIlCHUA.
144 Cibepa, BrvcanHas 5 1 KacaTtenbHble mpsMble M TJIOCKOCTH.




IJIHHAPHYECKYIO Brucanneie u omnucaHHble c(epsl.
HOBEPXHOCTb Kacarowueca cghepoi.  Kombunayuu
145 Cdepa, BicanHas B mes 8paujeHusl.
KOHMYECKYIO TIOBEPXHOCTh
146 CeueHust KOHU4ECKOH
HOBEPXHOCTH
147 Kontponbras pabora mo OOIl
teme «unuunap, konyc,
mapy
O0bémnbI Tes1, 17 yacoB
148,149 | O6BeM MPSAMOYTOIEHOTO [Honstre o6vemMa. OOBEMBI
napajienenumnena MHOTOTpaHHUKOB. OOBEMBI T
150-152 | O0beM npsMOii TIPU3MBI 1 BpaieHus. AKCHOMBI oObeMa. BriBon
UITMH]IPA (bopmya 00beMOB IIPSIMOYTOILHOTO
153-155 | O6wvem HaKIOHHOH napajuiesenunesa, Ipu3Mbl U
HPU3MBI, THPAMUIBL, nupamMuiel. Dopmysel s
KOHYycCa. HaXOXACHUS 00beMa TeTpasapa.
156,157 | Perienue 3a1au Teopembl 00 OTHOIIEHHSIX OOHEMOB.
IIpunoxenus naTerpana x
158,159 | O6bvem mapa u oAb BEIUMCIIEHHIO 06hEMOB H
cheper HOBEPXHOCTEHN TEN BPallCHUS.
160-163 | Pemrenue 3aj1a4 no Teme [Tnomanpk chepudeckoro nosica.
«O0ObembI TE O6mwem mrapoBoro cios. [Ipumenenue
164 KonTponbsnas pabora mo 0GBEMOB TIPH PEIIICHHH 3a/1a4. KP
Teme «O0BbeMBI TeI) KomOuHaimm MHOrOrpaHHUKOB H TEIT
BpaIeHHUsI.
[TogoOue B mpocTpaHCTBE.
OtHoweHne 00bEMOB U IIIOMAAeH
MTOBEPXHOCTEHN MOITOOHBIX QUTYD.
HTorosoe nmoBropenue kypca, 40 yaca
165,166 |JluneiiHble ypaBHEHUS U
HEepaBEeHCTBA
167,168 |YpaBHEHUs C HEU3BECTHBIM

B 3HAMCHATCJIC




OOI1

169,170 |HpparroHanbHbIC 2
YpaBHEHHUS

171,172 |CreneHb ¢ palMOHAIbLHBIM 2
MOKa3aTesneM

173-175 |Iloka3aTenbHbIC ypaBHEHUS 3
W HEPaBEHCTBA

176-179 |Jlorapudmuyeckue 4
ypaBHEHHsI M HCPaBEHCTBA

180-183 | TpuroHoMeTpuyecKue 4
YpaBHEHHUS

184-186 |IIpomsBogHas u ee 3
NPUMEHCHHUE

187,188 |YpaBHeHue KacaTelbHON 2

189-192 |Pabora c rpaduramu 4

193-195 |PemeHue TEKCTOBBIX 3a7a4 3

196-199 | PemeHne reoMeTprUIECKUX 4
3a1a4

200,201 | HroroBas KOHTpPOJIbHAS 2

paboTa
202-204 | UToroBblit ypok 3




