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10 IMPOTrpaMMamM MOATOTOBKH CIIEMUAIIUCTOB CPENHETO 3BEHA
10 CIIELMAIBHOCTH
23.02.02. ABromMo0uJie- U TPAKTOPOCTPOEHUE

CocraButens: npenogasatens ['AIIOY CO «IMT»

Peuensent (Ilpokonwes E.C.) 3am. nupekropa no YMP 'AIIOY CO «UMT»

Pabouast mporpamma pa3paboTaHa B COOTBETCTBHMM ¢ TpeOoBaHmsiMu denepaibHoro
rOCYJJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAapTa cpenHero  obmero  oOpa3oBaHms,
YTBEPXKJICHHOTO TMpHKa3oM MHUHHCTEpCcTBa oOpa3oBaHmsi M Hayku Poccuiickoit Peneparmu ot
«17» wmas 2012 r. Ne 413 u Ha ocHoBe DelepasbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
cTtaggapra no crnemmanbHocTd 23.02.02 ABTOMOOWIE- W TPAKTOPOCTPOCHHUE, yTBEPKIAECHHOTO
npuka3zoM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepaunu ot 22 ampens 2014 r.
Ne 380, IlpumepHOl TporpaMMBbl 00IIe00Pa30BATEIBHBIX JTUCIUILIMH JJIs MPO(ec CHOHATB HBIX
o0Opa3oBaTeNnbHBIX Opranmanui (mporokona Ne3 ot 21 momns 2015r.), PaGoueii mporpamMmmoit
BOCIIMTaHUA 10 crienraibHocTh 23.02.02 ABTOMOOWMIIE- U TPaKTOPOCTPOCHHE.

B paboueii mporpamme KOHKpETHBHPYETCS colepkaHue Npo(HILHON COCTaBISIOIIEH
ydeOHoro matepuasia ¢ yderoMm crermmdukn crnenuaibaocti CIIO, peammyemoii TATIOY CO
«AMT», €€ 3HaUMMOCTH 711 OCBOCHKSI MPOrPaMMBbl MOATOTOBKY CIIEIIUAIUCTOB CPEIHErO 3BEHA
CIIO; yxa3pIBalOTCSl TeMaTHKa MPAKTUIECKUX paboT, BUIBI CAMOCTOSTEIBHBIX PadboT, GOpMBI U
METO/IbI TEKYIIETO KOHTPOJS YCTIEBAEMOCTH M NPOMEKYTOYHOW aTTecTalu OO0ydarommxcs,
pPEKOMEHTyeMble yaeOHbIe TIOCOONS.

Crpykrypa pabodeii mporpaMMbI COOTBETCTBYET CTPYKTYpE HMPHUMEPHOHN MpOrpaMMbL

['ATIOY CO «MIMT», r. Upbut, 2025T.
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1. OB ASI XAPAKTEPUCTUKA PABOY EM ITIPOT'PAMMBI
YYEb HOU JUCIIUIIJIMHBI
BII.13 MATEMATHUKA

1.1. Ob6s1acTh NpUMe HEHUs NPOX PAMMBI ©

Pabouast mporpamma ydeOnow mucrumiuabl BI1.13 MaTemarnka cOOTBETCTBYET TpeOOBaHHSIM
®DenepanbHOTO TOCYAAPCTBEHHOTO O0Opa30BATETBHOTO CTAHAAPTA  CpPeaHero obmero oOpa3oBaHuS,
yTBEpKACHHOTO MpHKa3oM MuHHCTepCcTBA 00pa3oBaHua U Hayku Poccuiickoil ®Denmepammu ot «17» Mas
2012 r. Ne 413, ¢ yuetom npukaza MunHoOpHayku Poccun ot 11 nmexabpsa 2020 r. Ne 712 «O BHeceHuu
n3MeHeHUH B (QemepasbHBIE  roCyIapCTBEHHBIH 00pa3oBaTenbHBIM CTaHIAPT CpenHero ooOuiero
o0pa3oBaHus, yTBEPKICHHBIN MprkazoM MuHUCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoir denepaiuu oT
17 mas 2012 1. Ne 413y,

Pabovas mporpamma pa3spaboTaHa B COOTBETCTBHM C METOJUYCCKHMH PEKOMCHIAIMSAMH TI0
pa3paboTKe ¥ peaiM3aliM aJalTHPOBaHHBIX oOpasoBatedbHBIX mporpamMM CIIO, yTBep  IeHHBIX
mapekTopoM JlemaptaMeHTa rocyIapCTBEHHOH TOJHTAKA B cdepe MoaroToBku padounx kaapos u IO
Muno6praykn Poccunm H.M. 3omorapesoii 20 ampens 2015 roma Ne 06-830BH. Pabouweidt mporpammoit
BOCTIUTaHHA 1o crienuabHoc T 23.02.02 ABTOMOOMIE- 1 TPAKTOPOCTPOCHHE.

Pabowass mporpamma yd4eOHOH MUCHUIDIMHBI SBISETCS YACThIO IPOTPAMMBEI  HOJTOTOBKH
CHETMAINCTOB CPEIHETO 3B€Ha B COOTBETCTBHHM C (DenepanbHBIM TOCyJapCTBEHHBIM O0Opa30BAaTEIbHBIM
crangaptoM (manee — PI'OC) cpemnero mpodeccuoHampHOro obpaszoBanus (manee — CIIO) mo
cneruanbHocTh 23.02.02 ABTOMOOUIIE- U TPAKTOPOCTPOCHHUE.

1.2.MecTo IUCHMILUIMHBI B CTPYKType HPOrpamMMbl IOATOTOBKH CHEIHAJHMCTOB CpeIHEro
3BeHa:

PaGouass mporpamma peanusyeTcst B IpeAesiaXx OCBOCHHS OOyYaromMMHUCS HPOTPaM MBI
MoAro ToBKH criennaucToB cpennero 3seHa (I[MIICC3) CITO no crnenmansHoc ! 23.02.02 ABTOMOOMIC- U
TPaKTOPOCTPOEHHE, Pa3padoTaHHOH B cooTBeTCTBUH ¢ TpeboBanmsMu PI'OC CIIO.

PaGouass mporpamma npemHasHaueHa s peammsamun @T'OC  CIIO B wactu
obmeoOpa3oBarensHoro mukia gucrunianH. Jucnunimaa BII 13 Matemarmka m3ydaercs ¢ ydeToM
mpoduis morydaemMoro npo geccuoHaIbHOTo0 00pa3oBaHuUS.

IMpu nonyuyennn cnenumansHocT™d CIIO Texumueckoro mpodunsa obydarommecs nzydaot BII 13
MartemaTuka: anrebpa W Hayajga MaTeMaTHUYECKOTO aHalii3a, TeoMeTpusi, Kak Npo(UIbHBIN y4deOHbIN
IpeaMeT.

W3ydeHne MUCIUIIINHBI HampaBjeHo Ha GopMupoBaHue obwux xomnemenyui (OK), T.e. TeXHHK
mo cnerranbHocTh 15.02.08 TeXHO IOTHS MAIIMHOCTPOCHHUS JOJDKEH 00J1a1aTh OOIIMM U KOM IIETEHIIUAM H,
BKJIOYAIOIIMMH B ce0s CITOCOOHOCTh:

Kon HanMenoBaHue 00X KOM IeTe HIMA

OK'1 | INoHnMaTh CyIIHOCTH M COLMANIbHYIO 3HAUMMOCTh CBOCH Oy aymieil npodeccuu, MposBIsATh K Helt
yCTOWYUBBIN HHTEPEC.

OK 2 OpFaHHBOBBIBaTL co0 CTBCHHY IO OCATCIIBHOCTD, BBIO HUpaTb TUIIOBBIC MCTO JIbl 1
CII0COOBI BEITIOJHEHHUS HpO(i)eCCI/IOHaJ'IBHBIX 3aJ1a4, OOCHUBATh UX 3(1) (1)CKTI/IBHOC Th 1 Ka4CCTBO.

OK 3 HpI/IHI/IM aTb PCIICHHU A B CTaH Jap THbI X 1 HCCTAaH JAPTHBI X CUTyalluA X U HCCTU 3a HUX
OTBCTCTBCHHOCTb.

OK 4 | OcymecTBisTh OMCK M MCTIOJB30BaHIE HH(OPMAIH, He00 X0 AMMOH 11 3¢ G eKTHBHOTO
BBITTOJTHEHNS TIPO () eCCHOHAIBHBIX 33424, TPO(ECCHOHATBHOTO U JITYHOCTHOTO PAa3BUTHS.

OK 5 | Hcmonp3oBaTh HH(OpPMAHOHHO-KOMMYHHKAIIOHHBIC Te XHOJIOTHH B NP0 (heCcCHOHATBHOMN
JIes TeTIbHOC TU.

OK 6 | PaboTaTh B KOJUIEKTHBE U KOMaH[€E, 3¢ PeKTHBHO 00Ia ThCS ¢ KOJIUIETaMH, PyKOBO JACTBOM,
HOTpEOUTE ISIMH.

OK 7 | Bparb Ha ce0s1 OTBE TCTBEHHOCTH 3a pabOTy WICHOB KOMaH/BI (II0 AMUHEHHBI X), pe3y IbTAaT
BLINIOJIHEHUS 3aJaHUH.

TpeﬁOBaHl/lﬂ K pe3dyjbTaTaM OCBOCHHUSI JHUYHOCTHBIX Ppe3yJbTaTOB, B COOTBETCTBHU C
nporpamm ol BOCIIM TAHHSI.

[NposBisFon Ui ¥ IeM OHCTPHUPYIOIIHIA YBaXXCH Ue K JIFO IM TPYAa, 0CO3HAFOIIH i IIEHHOC Th
JIP 4 cobctBeHHOTO TpyAa. CTpeMsnuiics K pOPMHUPOBAHUIO B CETEBOM CpeJie JINYHOCTHO H
po(ecCHOHATBHOTO KOHCTPYKTUBHOTO «IIM()POBOTO CIIE J1ay.

JIP 10 3a00 TAIMMUICS 0 3alIUTe OKPYIKAIOIIEH Cpeibl, COOCTBEHHOH M 4yOW 0€30MaCHOCTH, B TOM
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qrciie udp oBOiA.

HCMOHCTpI/IpyIOH.[I/Iﬁ FOTOBHOCTH U CIIOCOOHOCTH BECTH ayajior ¢ JpyruMv Jir0oAbMHU,
JIP 13 JOCTUTaTh B HEM B3aMMOIIOHUMMAaHHWsA, HaXOJUTb olmue e u COTPpYAHHUYATh I HUX
JOCTHUIXXCHHUS B HpO(I)eCCHOHaJ'[BHOfI JACATCJIbHOC T

HJ'laHI/IpOBaTB 1 pCaJIn30BbIBaTh COOCTBEHHOE HpO(i)CCCI/IOHaJ'lBHOC 1 JIMYHOCTHOC pa3BUTHUC

JIP 18 \ . N o

C Y4C€TOM AKTyaJIbHOU SKOHOMMUYCCKOU CUTYaAllUH CBCpI[J'lOBCKOI/I 00J1acTH.

OCOSHaIOH_H/Iﬁ CBOHU JXU3HCHHBIC IICIIH, COOTHOCHH_II/Iﬁ X C uacajlaMuM U ILICHHOCTAMHU
JIP 20 KYJIbTYPBHI, HOHI/IMaIOHII/Iﬁ 1 00bEKTHBHO OI_ICHI/IBaIOIJ_II/Iﬁ CBOH BO3MOXHOCTH, CKJIOHHOCTH,

JIApOBAHUS, TUIHOCTHBIC M (hU3MUECKUE CBOHCTBA, TOTOBHIH ()YHKIIMOHHPOBATH B CHCTEME
00I1Ie CTBEHHBI X OTHO IIIEHHI

1.3. He.]'ll) U IJIAaHUPYEMbI€ pe3y/ibTaTbl 0CBOC HUA I UCHUIIIMHBIZ

Copepxanue mnporpaMmmbl aucuuiuinabl  BII.13 MaTemaTtnka HampaBJIeHO Ha JIOCTHXKEHHE
CIeNyIOIMM X LeJie i:

* obecrmeyeHne CGHOPMHPOBAHHOCTH MPEACTABJIICHHMA O COLMUATNBHBIX, KYJBTYPHBIX U
HUCTOpUYCCKUX (PAKTOpaX CTAHOBJICHHS MAaTEMAaTHUKH;

* obecrneyeHne c(HOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYCCKOTO U MAaTEMaTHYECKOTO
MBIIUICHHS;

+ obecreyeHrne CHOPMHUPOBAHHOCTH YMCHHUH MPHUMCHATH IOJYYCHHBIC 3HAHHA IMPH PEIICHUH
Pa3INYHBIX 321349 ;

+ obecreyeHne CHOPMHUPOBAHHOCTH MPEICTABICHMN O MaTeMaTHKe KaK dYacTH oOmie-
9eJI0BEYECKON KyIbTypHl, YHUBEPCAIBHOM SI3BIKE HAyKH, TO3BOJIAIONIEM OIMCHIBATH M M3y4aTh peallbHEIC
MIPOLIECCHI U SIBJICHU 4.

IlIpeomemnvie pesynomamuvt oceoenusn IIINICC3 6 uacmu o006weodpazosamenbnozo yukia
OUCYURIUH O007I)ICHbL 0DEeCneYyUusams 603MONCHOCHYL OATbHEUUIE20 YCHEUWIHO20 NPOPeccuoHanbHOZ0
00yuenusn unu npogeccuoHanbHoll 0eameabHOCHU.

Wzyuenne npeameTHo i obnact «MaremaTrnka» JOJKHO 00€CIednTh:

c(hOpPMHUPOBAHHOCTH MPEACTABJICHUN O COLUABHBIX, KYJIbTYPHBIX U HCTOPHYCCKHX (paKTOpax
CTaHOBJICH Msl MaTeMaTUKU;

¢ OPMHUPOBAHHOCTH OCHOB JIOTHYECKOT0, AITOPUTMUIECKOTO U MaTeMa THYECKOTO MBIIIJICHU 5I;

c(OpMHUPOBAaHHOCTH YMEHHUI P UM CHATB ITOJTyYCHHBIC 3HAHUS MIPU PEIICHU U Pa3MIHEIX 3a/1a4;

c(OPMHUPOBAaHHOCTH MPEJCTABICHHN O MaTeMaTHKE KaK 4acTH OOIIeYeIOBEYECKON KYIbTYPHI,
YHUBEPCAIbHOM SI3bIKE HAYKH, 103 BOJISIOIIEM OINMCHIBATH U U3y4aTh PEAsIbHBIE IPOLIECCH] U SBJIC HUS,

IlpenmeTrHbIEe pe3yNbTATEl HM3Y4CHHS IpeaMeTHOH obOmacn «MaTeMaTHka» BKIFOYAIOT
IpEeIMETHbIE pe3yabTaTel M3y4deHHs ydeOHoW muctmmumael BIL.13 «Matemarnka: anrebpa m Hagana
MAaTeMaTHYeCKOro aHaJIN3a, TeOMETpUs» — TPeOOBaHHSA K IMPEIMETHBIM Pe3yJbTaTaM OCBOCHHUS 0a30BOTO
Kypca MaTeMaTHKH JI0 JDKHBI O TPaXaTh:

1) chopMHUpOBAaHHOCTH MPEACTABICHUA O MaTeMaTHKE KaK YaCTH MHUPOBOH KyJIBTYPHI H O MECTE
MaTeMaTUKd B COBPEMEHHOU IMBHJIM3ALMH, O CIOCO0aX ONMUCAHUs Ha MATEeMaTUYeCKOM S3bIKE SIBICHUI
peanbHOTO MUpA;

2) cpOopMHUPOBAHHOCTh MPEICTABJICHHA O MAaTEeMAaTHYEeCKUX MOHATUSAX KaK O BaKHEHIIHX
MaTeMaTH4YeCKUX MOJENSX, MO3BOJSIOIMIMX ONHCHIBATh M H3ydaTb pa3Hble INPOLECCHl M  SBJICHHUS;
[IOHUMaHHE BO3MOKHOCTH aKCHOMATHUUECKOI'0 IOCTPOCHHUS MAaTeMaTHUECKUX TEOP Uif;

3) BIaJilcHUE METOJaMHU JI0Ka3aTelbCTB U aJITOPUIMOB PELIEHMS; YMEHHE UX IPUMEHSATb,
IIPOBOJUTH JI0 Ka3aTeJbHBIE PACCy KICHUS B XO JI€ PEIICHU S 3a]a4;

4) BrajgeHWe CTAaHAAPTHBIMH TNPUEMAMHU  pEHICHHS palWOHAIBHBIX ¥ HPPalHOHAIBHBIX,
[I0Ka3aTeJIbHbIX, CTEIIEHHbI X, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX NMPOrpPaMM, B TOM YHWCIE IS MMOUCKA Iy T PEUICHUS W WIIIOCTPAlUU pelIeHUs
YPaBHEHUI U HEPABEHC TB;

5)chopMHUPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX MOHATHAX, HASIX W METoJax
MaTeMaTHYeCKOTo aHaJN3a;

6) BJIaICHUE OCHOBHBIMH MOHATHSAMH O IJIOCKUX M MPOCTPAHC TBEHHBI X T€OM €TpUUYECKUX QHUrypax,
HX OCHOBHBIX CBOMCTBaX; ¢(h)OpPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJCISIX U B PCAIbHOM
MHpE TeOMEeTpHYCECKHe (UTYPBI; MPUMCECHEHHE H3YICHHBIX CBOUCTB T€OMeTpHYecKHX GUryp u hopmy st
pelLIeHHs TeOMETPUYECKU X 3a7]a4 U 3a4a4 € MPAKTUYECKUM COJEPIKaHUEM

7) chOopMHPOBaHHOCTh NPEACTABICHUH O MPOLECCaX W SBJICHHUAX, MMCIOIIUX BEPOSTHOCTHBIN
XapakTep, 0 CTATHCTUYECKU X 3aKOHOMEPHOCTAX B PeabHOM MHpPE, 00 OCHOBHBIX IIOHSATHAX 3JIEMEHTapHO I



TCOPpUHU BepOﬂTHOCTeﬁ; yMeHPIfI HaxX0OUTb MW OILCHHBATH BCPOATHOCTH HACTYIUICHUA coObITHIl B
HpOCTeﬁHIPIX NPAaKTUICCKU X CUTyallusI X 1 OCHOBHBIC XapaKTCPp UCTUKH cnyqaﬁm)lx BCJIIMYHH,
8) BJIaICHUEC HABBIKaAM U HCIIO JIb30BAHHWS I'O TOBBIX KOMIIBIOTECPHBIX IPOTpaMM IIPpHU pCIICHHUHN 3a1a4.

1.4. Kosinyec TBO 4ac 0B Ha 0CBOe HHe padoueil mporpaMMbl y4e OHOM J MCLH IVIH HBIL
Ounas ¢opma obyuenus
MaKCHMaNbHOH y4eOHO#1 Harpy3ku oOy4atomerocs 351 yac, B TOM 4HCIE:
- 00s13aTe ILHOH ay M TOPHON yueOHOH Harpy3ku o0y vatomerocs 234 yacos;
- CaM OCTOsATE IbHOH paboThl 0Oyuatomerocs 102 yaca;
- KOHCY IbTalu il 15 yacos.

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJITUHBI

2.1. O6beM AUCUUIIMHBI M BUIbI y4e OHOM padoThI.

Ne | Buasbl yue60Hoii padoThl O0beM yacoB
Qobs3aTesibHasl ayIMTOPHAasi HArpy3Ka (Bcero) 234
B toM uucre:
1 ITpak THYECKHUE 3aH AT 58
MNe 1. Beimo tHeHNE apu)METHISCKUAX JISHC TBUI HaJ NeHCTBU TSTbHBIMHU
YU CIaMHU

Ne 2. Cotic TBa apu(pMeTHIECKOTO KOPHS HATYPAIBHON C TEIICHHU.

MNe 3 Yrpomenue BbIpaXXeHHUH 110 1] 3HAKOM apH(MeTHIECKOTO KOPHS

No 4 Crernenu ¢ pauMoOHaIbHBIMY TTOKa3a TEJISIMH, UX CBOMCTBA

No5 YupouieHue BbIpaXeHUH COJIEpKaliX CTENEeHb . C pallioHAJIbHBIM
TOKa3aTe JIeM.

MNe 6 Jlorapudm. CBoiicTBa JorapudMoB.

MNe 7 JlorapuMudeckue ypaBHEHHS H HEpaBEHC TBA.

MNe 8. VrpouieHue TpUrOHOMETPUYECKU X BBIPAYKEH UL

MNe9. Pemenue npocTeimu X TPUroHOM ETPUYECKUX YPAaBHEHUH U
HEpaBEHCTB.

Mo 10. Tloctpoenne rpadWKOB CTENEHHOW, TOKa3aTeJIbHOH U
norapu MuUdecKoH (yHKIHI

MNe 11. «MccnenoBanue GpyHKIUil ¥ MOCTPOEHUE IPaUKOB C ITOM OLIIBIO
npou3BogHOH B Excel».

No 12. Tlpunoxenue mud depennuaia K npud IMKEHHBIM BBIYUC JICHUSIM.

MNe 13. Boruucnenue mioniaied miockux Guryp ¢ momoubo
ONpeAeNEHHOT0 HHTerpaja

Nel4. «PemeHne NpUKIIaHBIX 32724 HA BBIYUC JICHUE OTIP € ICIEHHBI X
uHTerpaioB B Excely..

MNel 5. T'paduueckoe peliicHre ypaBHEHHUH W HEPaBEHCTB.

No 16. PeuieHue HepaBeHC TB M€ TOJOM MHTEP BAJIOB.

No 17. Peurenue 3a7a4 Ha 0 ICUET YUCIIA TIEPEC TAHOBOK, Pa3M CIICH Ui,
coYeTaHuil.

Ne]8. Cxembl bepHy JIM OB TOPHBI X UCTIBI TAHUH .

MNe 19. BerauciieHne re HepalnbHOW COBOKYITHOCTH, BRIOOPKH, CpEIHETO
apu(QMETHIECKOTO, MEAMAHBI.

Ne 20. Cpennue 3HaUCHHS U MX IPUMEHEHHUE B CTATHC THKE

Ne 21. TlapanneibHOE POEK TUPOBAHUE.

No 22, N306paxkeHHe MPOCTPAHCTBEHHBIX PUTYD.

MNe23. Tloc TpoeHHe PaBUIIBHBIX U TTOJIYIPABUIBHBEIX MHOTOTPDAHHUKOB.

Ne 24. Penienne 3a1ad Ha HaXO0XK ISHUE 3 JICMCHTOB MHOTOTpaHHUKOB

No 25. TlocTpoeHre KOHUYECKHU X Ce€4 eHUH

No 26. Beruucnenne 00bEMOB MPU3MBIL, IIWIMH Ipa, TUPaMHJIbl U KOHY Ca.

No 27. BeruucieHre Tiolajied moBep XHOCTeH HUJIMHApa U KOHY ca.

No 28. Beruucnenne o0b€Ma mupamujsl ¢ TOMOIIBIO KOO PAWHAT U
BEKTOPOB.

MNe 29. BeruycieHue npoeKLIuy BEKTopa Ha OCh.

CamocTosiTeIbHas BHeaylUTOPHas pa6oTa (Bcer o) 102




B toMm uncne:

1 cooO1IeHnE 4
2 TP E3CHTAIHI 10
3 COCTaBJICHUE TECTOB 12
4 cocrapjieHHe TabJInIl 14
5 W3rOTOBJICHUE MOJIeJIei 00bEMHBIX UTYp 6
KoHcyJsb Tanuu 15

Hmozosasn ammecmayus 6 ¢[10pme IK3amena 60 emopom cemecmpe




2.2. TemaTu4ecKHii IJIaH U cole pKaHve TUCIHUTIIIAHBI

BbI1.13 MATEMATHKA

HaumenoBanue pasnenoB | Comgepkanue yueOHOro MatepuaJa, jjadopaTopHble U MPAKTHYEC KHe padoThl, caM OCTOSITeJIbHas padoTa Oobem YpoBeHnnb
U TeM o0y 4aro muxcs, KypcoBasi padora (IpoeKT) 4acoB OCBOEHUA
1 2 3 4
BBeaenne 4
Cone pxanue y4eOHOro Mare puaJjia 2 3
Martemaruka B HayKe, TEXHUKE U IPAKTUYECKON JIesi TeIbHOCTH.
Hem n 3ajaum u3ydeHus MareMaTHKy B yupexaeHusx CIIO
CamocTosiTeJbHasA padoTa 00y a0 LUXCS 2
MO0 TOBKA CO00mIeHHs «Po Ik ya4eOHO! MCII MIUTHHEI «MaTeMaTHKa» B MOEH Ipo deccum»
Paznean 1. Pa3BuTHe noHATHA 0 YUCIE 16
Tema 1 Cone paxanue y4eOHOro Mare puaJjia 2 2
JleiicTBUTEJbHbIE YHCJIA Lenble uncna, palluOHAJIbHbBIE U JISHC TBUTEJIbHBIEC YNCIIA
CBoiic TBa ynce
JleficTBuUS ¢ jeiiC TBUTE ILHBIMY YHCIIAMHU
Tema 2 Cone pxanue y4eOHOro Marte puaJja 2 2
Hpudamxe HubIE [TpubarkeHHbIe BHIYUCICHUS U MOTPEIIHOCTH IPUOIMKEH M.
BbIYMCJIe HUS
Ilpakmuueckan paboma N 1. BrmonHeHne apupMeTHIECKAX ICHCTBHI HaJl ASHC TBUTE TbHBIMHU YHCJIaMH 2 2
CamocTosiTeJbHAsA padoTa 00y4 a0 IUXCH PEIIeHNe yIpaXKHEHUH 110 00pasily; peleHne 3a1ad Ha pacyéT 10 2
MIPSIMOY TONEHOTO TPEYTOJNBHNKA; PEIICHUE 3a1a4 Ha pacuéT abCOMIOTHOW M O THOCHTEIEHOHN ITOTPENTHOC TeH; OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI
Pasnen 2 Kopuu, crenenu, Jorapum b 36
Tema 2.1 Cone pxanue y4eOHOro Marte puaJjia 2 1
Kopuu u ctenenu KopHu HaTypanbHON cTeNeHH U3 YuCIIa.
CBoiic TBa KOpHeH
Conepkanne yueGHOro MaTe puaJja 2 1

Crerenu ¢ pannoOHAIBHBIMHU U ,Z[eﬁC TBHUTCJIBHBIMHU ITIOKAa3a TC JIAMH.

CBoiic TBa CTEIICHEH .




Tema 2.2. Cone pix anue y4eOHOro Mate puaJjia 2 2
IIpeodpasoBanue VYipoiueHre BeIpaKeHUH, coepKaluX CTeNeH!
air e6panqeuc KHX Coe pik aHue yueGHOro MaTepnaia 2 2
BLIpAKEHHH VrpoiieHue BeIpakeHUH, coaepKaluX KOpHU
Cone pxanue y4eOHOro Marte puaJja 2 2
JlokazaTte nbCTBO TOXKJIEC TB
Tema 2.3. Cone pxanue y4eOHOro Mare puaJja 2 2
Jlorapu¢gm uuc.a Jlorapudm gucna Coiic TBa
Cone pix anue y4eGHOro Mare puaJia 2 2
OcHOBHOE JI0 Tapr( MHIECKOE TOXKIEC TBO
Dopmysia nepexo ia K HOBOMY OCHOBAHUIO
Tema 2.4. Cone pixanue y4eOHOro Mare puaJia 2 2,3
Jlorapudgmuyeckue Jlorapud mudeckue ypaBHeHUSI MeTOBI peIICHH 51
YPaB HeHH S
Tema 2.5. Cone ik anue y4eOHOro Mate puaJia 2 2,3
Jlorapudgmuyeckue u Pemenne norapuMUIeCKH X HEPABEHC TB.
Hepasencrea. Ilpakmuueckasn paooma Ne 2. Cgoiicmea apu)METUIECKOTO KOPHS HATYPaJIGHOW CTerle HU. 2 2,3
Ilpakmuueckas padoma Ne 3 YpoluieHue BbIPpa KEHHU i MO T 3HAKOM apH(METHIEC KOTO KOPHS 2
IIpakmuueckas paooma Ne 4 CreneHu ¢ palOHaJIbHBIMH 110 Ka3aTCJISIMU , KX CBOICTBA. 2
Ilpakmuueckan paboma Ne 5 YipolieHne BbIpaKeHU €O Iep KA UX CTENIEHb C pallHOHAIBHBIM MOKa3aTeJIEM. 2
Ilpaxmuueckan paboma Ne 6 Jlorapudpm. CoiicTBa 10rapudMos. 2
Ilpaxmuueckan paboma Ne 7 Jlorapud Mudeckue ypaBHEHUS] 1 HEPABEHC TBA. 2
CamocTosiTesibHAsE Pa00Ta 00VY a10 LIUXCS 8 3
BBIIOJIHEHHE  OMNEPEXkalo IUX 3aJaHHUi;  BBHIIOJHEHHE 3aJaHUN MO aITOPUTMY; PEIICHHE  YNPAXKHEHUH 1O
o0pa3iy; coCTaBJIeHHE TeCTa U JTAJIOHA K HEMY; COCTaBIIEHHE H  pPEIICHHEe CaMOCTOSTEeIBHO COCTABIIC HHBIX
3aJaHMH  TI0 TeMe; COCTaBJICHHE KPOCCBOP A Ha MaTeMaTHYeCKHEe TIOHATHI 10 TeMe, OTBETHl Ha
KOHTPOJIBHBIE BOIP OCHI.
Paznea 3. 34
OCHOBBI TPHT OHOMETPHH
Tema3.1. Conepkanne yueGHOro MaTe puaJja 2 2
Tpuronome Tpuyec kue Pammanna s Mepa yriia, BpamareJIbHOE ABMKCHUE 10 € AMHUYHOI OKpPYKHOC TH
dhopmybI. CHHyC, KOCHHY C, TAHT€HC , KOTAHTCHC yTJIa
3HAKH M0 YETBEP TIM
Cone pix anue y4eOHOro Mate puaJia 2 2

OCHOBHBIE TPUTOHOMETPHIECKHE (POPMYIIBL.




CuHyc, KOCHHYC, TAHT'€HC YTJIOB o U (-0t

Conepkanne yueGHOro MaTe puaJja 2
DopMyIIBI CIIOKEHHS
DopMyJIbl NIPUBEACHUS
Cone pix anue y4eOHOro Mare puaJjia 2
PopMmyIibl IBOMHOTO yIJia
Cone pxanue y4eOHOIro Marte puaJja 2
DopMyJIbl IOJOBUHHOTO yIJIa.
Conepkanne yueGHOro MaTe puaJja 2
Dopmyss! MpeoOpa30BaHUs CYMMBI U Pa3HOCTH B ITP OM3BEJICHHE
Cone pxanue y4eOHOro Marte puaJjia 2,3
IIpuMeHeHre TP TOHOM eTPUYECKU X (OPM YIT K IPE0O pa30BaHUIO BBIPAKCHHI
Conepkanne yueGHOro MaTe puaJja 2,3
Pemenne 3a1a4 Ha ynpomeHNEe TPUTOHOMETPHIECKH X BRIPAKCHHUH
Cone pxanue y4eOHOro Mare puaJjia 3
JlokazaTe 1IbCTBO TPUTOHOM ETPUUECKH X TOXKEC TB
Ilpaxmuueckan paboma Ne 8. YIPOIIeHN € TPUTOHOMETPHYEC KUX BBIpakeH Ui 2
CamocTosiTesqibHAsE padoTa 00y4 al0 LIUXCS 2,3
[Toaro ToBUTH COpPaBOYHUK MO OCHOBAM TPUTOHOMETPUH, PEIICHHUE ONEpexaroUluX 3aJaHHUi; pelleHHe YHpa)KHEHUil
mo  o0pasiy; COCTaBIeHHE KpPOCCBOPJa Ha MaTeMaTH4YeCKHe TOHSATHSA IO TeMe; COCTaBIeHWE TecTa U ATAJIOHA K
HEMY; OTBETbI Ha KOHTPO JIbHBIE BOIPOCHI
Tema 3.2. Cone picanue y4eO0HOro Mmare puaJjia 2
Tpuroxome Tpuyeckue ApKCHHYC, apKKOCHHYC, apK TAHT'€HC YHCIIa
YPAaBHCHHUS U HEPABEHCTBA | [[pocTeiiire TpU FTOHOMETPUIECKUE yPaBHEHHS
Conepkanne yueOHOro MaTe puaJja 2
OCHOBHBIE BU/Ibl TPUTOHOMETPUUECKUX YPaBHEHUH MeTo bl peleHust
Cone paxanue y4eOHOro Mmare puaJjia 2

[pocreiinie Tpy TOHOMETPUYECKUE HEPaBEHCTBA
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Cone pix anue y4eOHOro MaTe puajia 2 3
IMpumeHeHne rpad HIKOB TPUTOHOMETPHUIECKU X (DY HKIUH K PEIICHUIO YpaBHEHUH I HEPABCHCTB
Ilpakmuueckas paboma Ne9. PemieHne npocTedINX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB 2 2
CamocTosiTeJbHas padoTa 00y a0 LUXCS 4 1
pelIeHne yrnpakxHeHnit o 00pasily; OTBETs Ha KOHTPOJIBHBIE BOIPOCHI

Pasnen 4. @ YHKI MU, HX CBOICTBA U rpap uKu 28

Tema 4.1. ®ynkuus Cone picanue y4eO0HOro Mare puaJia. 2 1
OyHKIHSA, CTIOCOOBI 3aJaHHU 51
O6nacTs onpeneaeHus
MHo0xecTBO 3HaUE€HUMN
Cone pxanue y4eOHOro Mare puaJjia 2 2
Cgotic TBa (hy HKITHIT: Y€THOCTH M HEYETHOC Th, MOHOTOHHOC Th, IEPHO TUIHOCTb.
Cone pix anue y4eOHOro MaTe puaJia 2 2
INonsiTe 0 MakcuMyMe ¥ MUHUMYMe QyHKIuH. [Ipn3Hakn MakCUMyMa 1 MEHUMYMa. AJITOPUTM HCCJIEIOBaHUS
(yHKIIMM Ha MaKCUMYM H MHHUMYM.
Cone pxanue y4eOHOro Marte puaJjia 2 2
Hanpasnenue Boimy kiloc T rpaduka ¢yHKnu. Touku nmepernda. [IpaBuio Haxo X IeHHS TOYEK repernoda
Cone pxanue y4eOHOro MaTte puaJja 2 2
Caoiic TBa (hy HKITUII K TOCTPOCHHUIO Tpad UKOB
Cone pxanue y4eOHOIro MaTe puaJjia 2 2
Oo6paTHbie pyHKIMH. ['padukn 0OpaTHOH HyHKIUH.
Conepkanne yueGHOro MaTe puaJja 2 2,3
IIpeoOpazoBanus rpadpukos Casuru rpad MKOB
I'padrrueckas naTepnpeTanys . [IpuMepsl ¢ yHKIIMOHA THHBIX 3aBHCUMOCTEH B PeaIbHBIX MPOIECC aX U SBJICHUSIX.
CamocTosiTesqibHas pabora: 2 3
ITonro ToBU T CPaBHUTEIBHYIO XapaKTEPHUCTUKY OCHO BHBIX 3JIEMEHTAPHBIX (PyH KIINH, X CBOWCTB M Tpad) HKOB U
MIPEeICTABUTH B BHJC TaOJIHIBL.

Tema4.2. CreneHHble, Cone picanue y4eO0HOro Mare puaJia. 2 2

noxKasartreJibHbIC U

CreneHHbIe (DyHKITMH, UX CBOWCTBA M rpad KA
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Jior apupMuyecKue Cone pix anue y4eOHOro Mate puaJjia 2
bynxuun INokazaTenbHas QYHKIS U €€ CBOIC TBA
Cone paxanue y4eOHOro Mmare puaJjia 2
JlorapudMudeckas GpyHKIHS 1 €¢ CBOC TBa
Conepkanne yueGHOro MaTe puaJja 2
I'pacrueckoe pemieHne ypaBHEHHI U HEPABCHCTB
Cone pxanue y4eOHOro Marte puaJjia 2
Oo6paTthbie GyHkiuu. ['padhuku oOpaTHOM (yHKIUH.
2
Ilpakmuueckana paboma Ne [0. TloctpoeHne TpadUKOB CTENCHHOW, TIOKa3aTeJIBHOW U
norapup Mudeckoit ¢y HKIMH
Pazpnea S. Hayana MaTeMaTnyec KOro aHajiu3a 52
Tema5.1. Cone pxaHue y4eOHOro Mare puaJja. 2
Ilocyien 0B aTEJILHOCTH [oce noBaTe mbHOC Th. CHHOCOOBI 32 JAHHS.
[Ipenen nocnenoBa TeIbHOCTH
BeckoneuHO-yOBIBarOIIAs FeOM eTpHUUEcKas MocyeI0BaTe IbHOCTh
Cone pxanue y4eGHOro Mare puaJja. 2
OmnpeneneHne MPOU3BO JHOM, TEOM ETPHYCCKIHA M (DH3HY SCKHIA CMBICI.
Cone prx anue y4eGHOro Mate puaJia 2
OcHoBHEIE (hopMyIIBI M TIpaBHIIa And (epeHnnp oBaHng
Cone pxanue y4eGHOro Marte puaJjia 2
[Ipou3BoaHbIE OCHOBHBIX 3JI€MEHTAPHBI X
Cone pxanue y4eOHOro Marte puaJja 2
[IpousBoaHEIe 00 paTHON QyHKINH
CamocTosiTesqibHAsE padoTa 00y4 al0 LIUXCS 6

PaboTa ¢ yueOHUKOM (M3ydeHHE yueOHOTO MaTepuaa, CoCTaBJieHHe onopHbIX Tad mui « [IpaBuna u popm ysl

G epennupoBaHus» ) BelnmonHeHne ynpaxkHEHU 1 HA IPUM eHeHue MpaBuJl U popmyn wist mud ¢ ep eHImp oBaHuUs
pasmMUHBIX QYHKIUHA. peleH e Bapua THBHBIX 33 a4 ; PeIIeHNEe YIPaKHEHUH MO alTOpUTIMY; H3ydeHHe MaTepHraa 1o
PEIICHHIO 33129 0 MTHOBEHHOH CKOPOCTH, CHJIE TOKa, CKOPOCTH XHMHUYECKOH PEaKIiH; BBIIO JTHEHHE rpad HIecKon
paboThI; COCTABIEHUE AITOPHUTMA IO BEIYHUCIICHHIO IIPOU3BO JHBIX CyMMBI U Pa3HOCTH, TPON3BE ICHUS , YaCTHOTO (by HKITHIH;
pelIeHne ynpaxkHeHHI 1o 00pasily; pelIeHre BapuaTHBHBIX 33129 C TOCTPOEHHEM Ipa() MKOB; BBIIIO JIHEHHE PACUETHO -
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rpaduueckoit paboThbl; OTBETHl HA KOHTPOJBbHbBIE BOMPOCHI.

Tema 5.2 Cone pixanue y4eO0HOro Mare puaJia. 2
Ipumenenue Bropas nmpou3BoHas, e reoM eTPUIeCKHA U (3 MIECKUI CMBICI.
MPOU3BOAH O K
HCCaeI0BAN HIO b YHKIMIT 1 Cone pix anue y4eOHOro MaTe puaJjia 2
110 TPOE HHIO T'Pa) MKOB Haubonpuiee 1 HauMeHsbIIee 3HaUeHUE ()Y HKIIUU
Cone pxanue y4eGHOro MaTe puaJjia 2
[IpumeHeHNe TPON3BOAHON K FCCIICA0OBA HUIO ()YHKIMH U ITOC TPOCHUIO Tpa(IKOB.
Ilpakmuueckas paooma Ne 11. 3
«HccnenoBanne QyHKINi 1 nocTpoeHne rpad MKOB ¢ MOMOIIBI0 MPon 380 AHOH B Excel». 2,3
Ilpaxmuueckan paboma Ne 12. Tlpunoxenne mcdepenmana K Ipu0IInKEHHBIM BEIHCICHUSIM .
CamocTosniTeibHasi padoTa 00y aro HUXCS 2,3
Haxox neHue ckopocTH mist Mpolecca, 3aJaHHOTO PopM ynoit
BrinmosnHeHHe onepexarouiei caMmocTosTe IbHOM paboTel Mo TeMe «Havyana MmaTeMaTndeckoro aHajau3a»
Onepexaroniee 3afaHUe: HM3YyYUTh AJITOPUTM HAXOXKJCHWS HAaUOOJIBIIEr0O M HaMMEHBLIEro 3HAaueHMH (QyHKIHH,
paccMOTpeTh BO3MOXKHBIE CIy4ad, IPUBECTH NPHUMEPHl M MOJTOTOBHTH COOOIICHHUS O NMPHMEHEHHH MPOU3BOJHOM JUIs
pelreHus 3a1ad
TemaS.3 Cone picanue y4eO0HOro Mmare puaJjia 2
Heproobpaznas u Omnpenenernue nepBooOpasHoit, Heompe neneH bl HHTETpa 1 €r0 OCHOBHBIE CBONC TBA.
HHTEr pa
Cone pix anue y4eOHOro Mare puaJia. 2
OCHOBHBIE () OPMYIIBI HHTE TPUPOBAHHUSL.
Cone pxanue yue0HOro Mare puaJja 2
Omnpenenennsiii uaTerpast. Popmyna HeroToHa — JlelOHU 1A
Conepkanne yueOHOro MaTe puaJja 2
MeToas! BEIMUCIICHUSI HHTETPAJIOB
Cone pxanue y4eOHOro Marte puaJja 2,3
[TpumeneHue onpeaenéHHo ro MHTerpaia B Gu3nke
Cone picanue y4eOHOro Mmare puajia 2,3

IIpuMeHeHMe omnpeieIeHHOTO HHTeTpaJia JAJIs HaXO0dK JICHH 5 TIOII AU KPUBO JIMHSHHOW TpaIeIH H.
[Tnoma xp yaacTka B IpoQeCCHH I0p 0O’KHOTO CTPOUTETIS.

Ilpaxmuueckan paboma No 13. Beraucnenue ruiomia aeit miockux GUryp ¢ moMOMLIBI0 ONPEACIEHHOTO HHTerpaia
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Ilpakmuueckasn paboma Nel4. «PemeHre MpUKIIaIHBIX 33124 HA BHIYKC JIEHHUE ONpeJeIEHHBIX HHTerpaioB B Exce ».. 2 2,3
CamocTosiTeibHasi padoTa 00yY aro HUXCS 6 2,3
IIprMeHeHne onpeenéHHO ro HHTerpana B pu3nKe
BbinonHeHne ynpakHeHUI Ha UHTErPUPOBAHKE U HAXOXK ICHUE TUIOMLIA el ¢ MOMOIIbI0 UHTETPAIoB
BrInoTHE HIE TP E3CH TAINK HA IPUM EHEHHE HHTErpaIbHOTO HCYHCICH IS B PO () eCCUH JOP 0’KHOTO CTPO U TEIs
Paznen 6. YpaBHeHus U HepaBeHCTBA 20
Tema 6.1. Cone pix anue y4eOHOro Mate puaJia 2 2
HppannonaisHele, PaBHOCMIIBHOC Th ypaBHEHUI1 , HEPaBEHC TB, ccTeM. OCHOBHBIE METOABI PEIICH UsI yp aBHEHUH
NnoKasareJibHble
ypaBHeHus Cone picanue yueOHoro mare puana lppannoHajibHble ypaBHEHUS 2 2
Conepkanne yueGHOro MaTe puaJja 2 2
[MokazatenpHble ypaBHeHUsT CrIOCOOBI pemeHUs
Tema6.2. Conepxanue yuedonoro mare puaja OcHoBHbIC IPUEMBI pelieHusi. HTepripeTanus pesyipraTa. 2 2
HppaunonaisHble, Yuér peasib Hbl X OrpaHUYECHUMN.
NnoKasareJibHbIe
HepaBeHCTBA Conepkanne yueGHOro MaTe puaJja 2 2
Pemenne moka3are IbHBIX HEPABEHC TB
Cone pxanue y4eOHOro Marte puaJjia 2 2
Pemenne uppanuoHanbHBIX HEPABEHC TB
2
Ilpakmuueckas paboma Ne 15. I'padudeckoe perieHre ypaBHEHUH U HEPaBEHCTB. 2
2
Ilpakmuueckan paboma Ne 16. Pe1ieHre HEpaBeHC TB METOJJOM HHTEPBAJIOB.
6 2
CamocTosiTesqibHAs pabora
pellIeHNe BapUAaTHBHBIX YIPasKHEHHUIT; pelIeHne yIpakHeHHH 10 00paslly; BBINOJIHEHHE Ipad MuecKoi paboThl; OTBETHl H
KOHTPOJIEHBIE BOIIPOCHI
Paznen 7 DJieMeH Thl KOM OMHATOPU KU, TEOPUH Be POSITHOCTH, MaTeMaTH4ec KOl C TATHCTHKH 45
Tema 7.1. Dy1eMeHTHI Cone pxanue y4eOHOro Mare puaJja. 2 1

KOM OMHATOPHUKH.

OcCHOBHBIE TOHATUSI KOM OMHATOP UKU.
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Cone pxx anue yyedonoro mare puana @opmyna 6uaoma HerotoHa.

Cone pxanue yyedoHoro mare puaja TpeyronsHuk [lackamns

Ilpakmuueckasn paboma Ne 17. PemieH e 3a1a4 Ha 110 ACYET YK CJIa TIEPEC TAHOBOK, Pa3MeIeHUH ,
COYETaHuH.
Ilpaxmuueckan paboma Nol8. Cxemsl bepHy 1111 10BTOp HBI X UCTIBI TAHHH .

CamocTosiTesqibHAsA paboTa 00y4 ar0 UXCS
Pemenne 3a1a4 Ha KJTacCCHYIECKOE OIPEIeTIeHIE BEPOSTHOCTH C 3JIEMEHTaMU KOM OMHATOP MKH

Pewenne 3anau no teme «bunom HerotoHa» u «TpeyronapHuk Ilackamnsny

Tema 7.2.
JJIeMeH ThbI TeOpuH
B€ PO THOC TEH.

Conepk anne yueGHOro MaTe puaia.
CoObITHst, BHIEI cOOBITHH. Kitaccnaeckoe onpeeIeHHne BEpOSTHOCTH.

Cone px anue y4eOHOro Mare puaJja.
Cro)keHHE U YMHOXKEHHE BEPOSTHOCTEH (TeopeMa CIIOKEHUs BEPOSITHOCTCH, TeOpeMa yM HOXKCHHUS BEPOSTHOCTEH ).

Cone px anue yyeOHoro mare puaja. Gopmyna nmosHoi BeposTHOCTH

CamocTosiTesibHAsE padoTa 00y4 al0 LIUXCS
AKCHOMAaTHYIECKOE OIIpeIeICHHE BEPOATHOCTH

PaboTa c OCHOBHBIMH M JOTIOJNHUTE TGHBIMH HCTOYHUKaMHU HH(O pM ariiH (TTI0ITOTOBKA OIIOPHOTO KOHCIIEKTA IO TeMe
«BeposiTHOCTD U €€ CBOWCTBA.

[ToBTOpHBIE HCTIBI TAHUS ).
Pemenue 3a1a4 Ha 3aKkperyieHHe U3y4EHHOTO MaTepuaia. COCTaBlIeH e TpeyrojbHuka [lackans u3 15 cTpok; penieHue
BAapHUATHUBHBIX 33J1a4.

Tema7.3. DaeMe HTBI
MaTeM aTHYeCKOH
CTATHC THKH.

Conepk anne yueOHOro MaTe puaJja.
IIpeameT MaTeMaTudeckoi cTatuc TMKU. [IpencTaBieHue JaHHBIX
(Tab Mkl MarpaMMbl, rpadKH), TeHEep albHa sl COBOKYITHOCTh, BRIOOpKA, Cpe Hee apudMeTHIecKoe, MeIuaHa .

Cone px anue y4eOHOro Mare puaJja.
ITonsatue o 3agauax MaTEM aTUYECKOM CTATUCTUKH.

Ilpakmuueckan paboma Ne 19. BrpraucneHue reHepaabHOM COBOKYITHOCTHU, BEIOOPKH, CPEIHETO

apuUPMeTUIECKOTO, MEIUAHBI.
Ilpaxmuueckan paboma Ne 2(. CpenHre 3Ha4€HUS U UX IIPUMEHEHHE B CTaTHC THKE
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CamocTosiTesqibHAsE padoTa 00y4 al0 LIUXCS 8 2
BrinmosnHeHMe onepexarouiei caM 0CTosITe IbHOM paboThl IO TeMe
«DIIEMEHThI MATEM aTHUECKOM CTaTUC THKU
Perienue npakTHYECKU X 33724 C IPUMEHEHHUEM BEPOSITHOCTHBIX METOIOB
Paznean 8 IIpsiMble ¥ NJIOCKOCTH B NIPOCTPAHCTBE 20
Tema 8.1. BzaumHoe Cone pxanue y4eOHOro Marte puaJjia 2 1
PacnoI0:KeHHe NPSIMBIX M | OCHOBBI CTEPEOMETPHH
TJI0CKROCTEH AKCHOMBI CTEPEOMETPHH
Cone paxanue y4eGHOro Mare puaJjia 2 2
BzaumHoe pacrosioxkeHue NpsMbIX B IPOCTPAHC TBE;
[IpsimMoii 1 MIOCKOCTH JIBY X MJIOCKOCTEH
VYron Mexay npsMoi U II0CKOCTBIO. J[BY IpaHHBIN yrod. Y Toll MeXy MIOCKOCTIMHU 2 2
Cone pix anue yyedonoro mate puana [lapannensHocTs B IpocTpancTBe IlepneHan Ky IsIpHOCTh B TIPOCTPAHCTBE. 2 2
CBolic TBa U NpU3HAKU.
Cone pok anue y4e0HOro Mate puaja 2 2
[lepnenaukynsip U HakjaoHHas Teopema o TpeX NepHeHIUKYIsIpax
2 2,3
Ilpakmuueckasn paboma Ne21. TlapannenbHoe NPOSKTUPOBAHUE .
CamocTosiTeIbHasi padoTa 00yY ar0 HIUXCS 4 1
BBIITOJIHEHNE Tpad MuecKoi pabOThl; OTBE Tl HAa KOH TPOJIFHBIC BOIIPOCHI
Tem a8.2 Cone picanue yueOHoro mare puana [lapanneisHslil nepeHoc. 2 2,3
I'eome Tpuyec kue CuMMeTpHsl OTHOCUTEJIBHO IIIOCKOCTH .
1pe 00pa3oBaHus [Tapasie nbHOE TPOEKTUPOBAHHME.
NPOCTPaHCTBA N300 paskeHne IPpOCTPaHCTBEHHBIX QHUTYD.
2 2
Ilpaxmuueckas paooma Ne 22. V306 paxeHue MpoCTPaHCTBEHHBIX QUTYD.
Paznen 9 MHoror paHHU KH 16
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Tema 9.1. Cone pixanue y4eOHOro Mare puaJia. 2
Ipuzma Omnpenenenue MHOTOTrpaHHU KA. Bepumuel, péOpa, rpanu MHOrorpaHHuka. Teopema Ditnepa.
Cone paxanue y4eOHOro Mmare puaJjia 2
[puszma. [psimas u HakaoHHas npusMma. [lapannenenunen, ky6. Cpoiic TBa
Tema 9.2. Conepkanne yueGHOro MaTe puaJja. 2
Iupamuna Omnpenenenue. [IpaBunbHas nupamuna. Ycedénnas nupamuna. CoiictBa. PazBepTka.
Tema 9.3. Cone pxanue y4eGHOro Mare puaJja. 2
IpaBu.ibHbIe IIpaBunbsHble MHOTOrpaHHUKU. Onpenenenue, Buapl. [locTpoenue ceuenuit
MHOIOT PAHHUKH
IlIpaxkmuueckaa paboma Ne 23. TlocTpoeHune NpaBUIbHBIX U MOTYPABUIBHBIX MHOTOTPaHHUKOB. 2
Ilpaxmuueckan paboma N 24. PemeHne 3a1ad Ha HaXOXK ACHUE 3JIEMEH TOB MHOTOTPaHHUKOB 2
CamocTosniTeibHasi padoTa 00yY ar0 HUXCS 4
cHCTeMaTH4ecKkass NpopaboTka KOHCHEKTOB 3aHATHH, yueOHOHM JIMTepaTypbl, BBIOJHEHHE Pa3BEPTKHM MHOTOIPAHHUKA,
BBITIOJTHEHHUE Tpad MuecKoi pabOThl; OTBETHI HA KOHTPOJILHBIC BOIIP OCHI
Paznen 10 Tes1a ¥ MOBEe PXHOCTH Bpalle HUs 10
TemalO.1. Cone pxanue y4eGHOro Mare puaJja.
umanap. Konye. nnunanp, koHyc, 27eMeHTsl, pa3BépTKa. IlocTpoeHue ceueHui. 2
CeuyeHne MJI0CKOCTAMHU
CaMocTosiTeJbHasA padoTa 00y a0 LUXCS 4
IocTpoenue cedeHmit MIIOCKOCTAMH, paboTa IO TO TOBBIM Yep TexaM
lap u cepa. Cone px anue y4eOHOro Mare puaJja. 2
Kacareabnas miockocrs K| [lap u chepa. BsaumHoe pacrnosioxenue mapa v mI0CKOC TH.
cepe. —
Ilpakmuueckan paboma Ne 25. [locTpoeHne KOHUUECKUX CEUECHUMN 2
Paznean 11. H3mepeHust B reoMeTpUM 14
Tema 11.1. Cone pxanue y4eOHOro Mare puaJja. 2
O0beMbI Te 1. Ino1ma ap MoBep XHOCTH TEOMETPUUECKU X TEl.
2
Ilpaxkmuueckan paboma Ne 26. Beraucinenue 00bEM OB IPU3MBL, IUIMHApPA, THPaMHIBl M KOHYCA.
@ opmyJibl IJIOIIAT U Cone pxanue y4eGHOro Mare puajia. 2

MOBe PXHOCTE .

qDOpMyJ'ILI IJjioua au 1o BEp XHOCTEH reomM CTPUYCCKUX TCJI
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2 2
Ilpakmuueckasn paboma Ne 27. Beruucnenue 1iomiaicii moBep XHOCTeH IUIMHIPA U KOHYCa.
CamocTosiTeibHasi padoTa 00yY aro HUXCS 6 2,3
BrimonHeHHE oTepexaroIei caM ocTosTe TbHOH paboTh Mo TeMe «V3MepeHus B reoMeTpun» Penienue pacueTHBIX 33124
Ha BBIYHMCIICHHUE IUIOIIA 11 TIOBEP XHOCTH U 00BEM OB TeJl
BrinmosnHeHue npe3eH Tauuu « MHOTOTpaHHUKH U Tella BpallleHUs
Pa3gea 12. KoopauHaThl 4 BEeKTOpBI 17
Tema 12.1. Cone pxanue y4eGHOro Mare puaJja. 2 1
IIpsiMoyroyibHas cucTeMa [IpsmoyronbHas cucteMa KOOPAWHAT B IPOC TPAHCTBE .
KOOI MHAT. KoopanHaTel TOUKH B IPOCTPAHC TBE.
Cone pxaHue y4eOHOro Mare puaJja. 2 2
dopmyna paccTOSHHS MEXIy JByMs TOUKaMu. YpaBHEHHE cephl.
Tema 12.2. Conepkanne yueGHOro MaTe puaJja. 2 2
Bekrop. Hcnonb30Banue Omnpenenenue. Moayns BekTopa. PaBeHCTBO BekTOpoB. Jlelic TBHA ¢ BeKTopamu. Pa3noxkeHne BeKTopa MO HAIIPaBICHUSIM.
KOOPIMHAT H BEKTOPOB
TPH pe LeH NN 32124, Cone pxanue y4eGHOro Mare puaJjia 2 2
VYron mexay Bektopamu. CkaJiipHOE IPOU3BEACHUE BEKTOP OB
Cone pixanue y4edGHOro Mare puaJia 2 2
Vcnonp30BaH e KOOPAUMHAT U BEKTOPOB IIPY PEIICHU M 3ajau.
2 2,3
Ilpakmuueckan paboma Ne 28. Beranucnenne 06s8Ma TIpaMUAB C TOMOIIBIO KOOPANHAT W BEKTOP OB.
2
Ilpakmuueckasn paboma M 29. BerauciieHue IpoeKIMK BEKTOpPa HAa OCh.
CamocTosiTeqibHAsA paboTa 00y4 a0 UXCS 3 2
Peienne 3a1a4 Ha BBINOJIHEHUE JNEWCTBUM HaJl BEKTOpaMu
Paznea 13 IToBTOp €HUE 14
Tema 13.1. Cone pxanue y4eOHOro Mare puaJja 2 2,3
IloBTOpPEHHE [IpakTyeckue NpuI0KEHHs! IPOU3BO THOM U UHTErpaia
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Cone pix anue y4eOHOro Mate puaJjia 2 2,3
CucTtemarmsanus 1 0000IIeHNE IT0 KypCy anreOpsl

Cone paxanue y4eOHOro Mmare puaJjia 2 2,3
Cuctemaruzanust ¥ 0000IIEHHE IO KypCy CTepEeOMeTpUH

Conepkanne yueGHOro MaTe puaJja 2 2,3
CucTtemarmsaiusg 1 0000IIeHNE 1T0 KypCy IIAHUM €TPUU

CamocTosiTeibHasi padora. 6 2,3

Pemenne 3a1a4 ¢ npuMeHEHUEM B IPOQ eCCUOHANBHOMN Jes TebHOC TH
BeinonHeHMe ynpaXKHEHUH U IPOEKTHBIX 3a JaHUH

Bcero

351, B TOM 4MucIe KOHCYJIbTaLlUU

15 gacoB

Jlns XapaKTepUCTUKH YPOBHS OCBOCHHUS y4eOHOTO MaTepHaia UCIOJIb3YIO0 TCS CIeAyIole 00 03HaUeHUSL:

1. — O3HAKOMUTEIbHBIH (y3HaBaHHE paHEe U3yUCHHBIX 00BEKTOB, CBOMCTB);

2. — peTpONYKTHBHBIA (BBINOJIHCHHE JesITeIbHOCTH 110 00p a3y, HHC TPy KUK MJIH 110 T Py KOBO JICTBOM )

3. — IpO AYK THBHEIH (TIJIAHKPOBAHWE M CAMOCTOSTEJIFHOE BHINTOTHEHHE Jesi TeITBHOC TH, PEIIeHHE MPOOIeMHBIX 3a71a4 )
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XAPAKTEPUCTHUKA

OCHOBHBIX BUJIOB Y4 E6 HOM TESATEJIbHOCTHU CTY/IEHTOB.

Cone pxxanue o0yue HUs

XapaKTepP[CTl/lKa OCHOBHBIX BH/JI0B 1eITCJIBbHOCTH

BBeaenue

O3HaKOMJIEHHE C POJIBIO MATEMATHKH B HAYy K€, TEXHUKE, SKOHOMHUKE,
MH()OPMALMOHHBIX T€ XHO JIOTHSIX U MPAKTUIECKOH s TeTHHOC TH.

AJITEBP A

PazBuTHe noHaTHSs 0
qHuCJIe

BrimonHeHMe apudMeTHIecKuX ASHCTBUIT Ha T YMCTaMHU, COYeTas YCTHBIE U
IIFCHEM CHHBIE TIPUEMBL.

Haxosx nerne npu0 IrKeHHBIX 3HAYeHUH BEJTMYHUH U TTOTPEITHOCTEH
BEIUHCIICHUH (a0COTIOTHON M O THOCH TEIBHOM ); CpPaBHEHUE YHCIIOBBIX
BBIPAKCHUM.

Haxox nerne ommOoK B MpeoOpa30BaHUAX U BBIUUC JICHUAX (OTHO CHTCS KO
BCEM IyHKTaM MpPOTpPaMMbI)

Kopuu, crenenu, Jjora-
pudmbI

O3HaKOMJICHUE C TIOHSI THEM KOPHS n-i CTere HU, CBOHCTBAMH pa JMKAJIOB U
MpaBUJIAMU CPABHEHHS KOPHEH.

dopMynupoBaHue OTIpeIeNieHHs KOPHS U CBOIC TB KOpHEH. BeraucieHue u
CpaBHEHHE KOPHEH, BBITIO THEHUE MTPUKHU KA 3HAUSHUS KOPHSI.
[IpeoOpa3zoBaHye YUCIOBBIX M OYKBEHHBIX BBIP XKECHHM, CO e KA X
PaJHKaJIbL.

BrimonHeHue pacyetoB 1no Gpopmyiiam, COAEpKaIIM PaguKaibl, OCY IECTBISS
HeoOX0 IMMBbIE 110 JIC TAHOBKH | IpeoOpazoBanus. OnpeaeneHne
PaBHOCHJIBHOCTH BBIpaXX€HUH ¢ pagukanaMu. Peie Hue HppanuoHaJIbHBIX
YpaBHEHHUH.

IIpeodpa3oBanue ajre-
OpanyecKHUX B bl paKeH Uil

BrimonaeHre npeoOpa3oBaHUi BEIpakeHUH, TPUM eHeHHE GopMyI,
CBSI3aHHBIX CO CBOMCTBaM U CTelle Hel U orapudMoB. Onpe neieHue o0ac T
JIOTY CTIMBI X 3Ha4€HUH JIorapu() MUIecKOTO BEIpakeHus. Permenne

Jorapu( MUIECKH X ypaBHEHUI

OCHOBBI TPUTOHOMETP U

OcHOBHBIE TOHSITHS

V3yyeHne pagraHHO O METO/Ia U3MEPCHUS YIJIOB BPAIICHUS U UX CBSI3H C
rpanycHoit Mepoii. 300 pakeHre yrioB BpallCHHs HA OKPY )KHOCTH,
COOTHECCHHE BEITMYMHEI YTJIa C €TO PACIOJIOKCHUEM.

dopmyupoBaHUE OTPEICICHAN TPUTOHOMETPUYECKUX (DYHKIMH JUIS YTIIOB
MIOBOPOTA M OCTPHIX YTJIOB IPSIMOYTOJIBHOTO TPEYTOIBHUKA U 00 ICHCHNE

M X B3aM OCBSI3H

OcHOBHBIE TPUT OHOMe-
TPpUYECKHE TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUUECKU X TOKIECTB ISl BHIYUC JICHUS
3HAUYCHUH TPUTOHOMETPHICSCKUX QY HKITHH TI0 O THOW M3 HUX

IIpeodpa3oBanus nmpo-
cTeld LIMX TPUTOHOMeETpPH-
YeCKHUX BbIpaxKe HHI

V3yyeHre 0CHOBHBIX (POPMYJI TPUTOHOMETPHU: (POPMYJIBI CIIOKEHHUS ,
yABOCHUSL, IPEOOPa30BaHMs CyMMBbI TPUTOHOMETPHYECKHUX (yHKIUI B
MPOU3BE/ICHUE U NIPOH3BEICHUS B CYMMY U IIPUM CHCHHE IPU BBIYUCIICHUU
3HAUCHUS TPUTOHOMETPHYECKOTO BEIPAKCHHS M YIPOIICHHUS €To.
O3HaKOMJIEHHE CO CBOMICTBAMH CHMMETPHH TOYECK Ha €TMHUIHOM OKpPY KHOCTH
Y TIPUM €HEHUE U X JIUTSI BBIBOJA (OPMYJI IPUBEICHUS

IIpocTeiimme TPUroHO-
MeTpHYec Kue ypaBHe HUs
W Hepasencmea

Pemenne o popmynaM U TPUTOHOMETPHIECKOMY KPYTY IPOCTEHIIAX
TPUTOHOMETPUYECKU X YPABHEHUN .

IMpumeHeHME 00NN X METOIOB PELICHNS YpaBHEHUH (IpHBE JeHHUE K
JIMHEHHOMY, KBAIPATHOMY, METO/J Pa3JIOKCHUS HA MHOKUTE JIU, 3aMEHbI
HepeMeHHO ) IpH pPelIeHNH TPUTOHOMETPUIECKUX YPaBHEHHN . YMEHHUE
O0TMEYaTh Ha KPyTe PeHIeHuUs PO CTEHIINX TPUTOHOM ETPU U€CKUX HEPABEHCTB

APKCHHYC, APKKOC MHYC,
APKTAHICHC YMCJIa

O3HaKOMJIEHHE C IOHSATHEM OOpaTHBIX TPUTOHOMETPUYECKU X (y HKIIHH.
W3y4enne onpeneaeHnid apkCHHy ca, apKKOCHHYCca, apKTaHTeHCca YHCIa,
b opMyIupoBaHUe NX, N300 paXKEHNE HA € ITMHUIHON OKPY K HOCTH,
IPUMEHEHHE TIPU PEIICHUN YPaBHEHIH

® YHKIIMU, UX CBOMICTBA U T'PA® UKU
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@D yHKIUH.
IlonsiTHE 0 HeNpe PHIBHOCT U
byHkHun

O3HaKOMJIEHHE C TIOHSITHEM MepeMEeHHOH, TpUMepaM U 3aBUCUM OCTEH MeX Iy
IIepEM EHHBIM .

O3HakoMJIeHHE C MOHATHEM rpadyKa, OpeesieH ue pHHa JJISKHOCTH TOUKH
rpaduky ¢pyHnkuun. Onpe nenenne no GopmyJie npocTelineid 3aBUCUMOCTH,
Bua ee rpaduka. Beipaxkenue no popmyIie ogHOI nepeMeHHO | uepe3 IpyrHe.
O3HakoMIIeHHE ¢ onpeneseHneM (QyHKIUH, GOPMYITHPOBAHUE €TO.

Haxox neHne 001ac Ty onpeneNieH st 1 001aCTH 3HAUCHUH (Y HKITHH

CpoiicTBa pyHKI MM,
I'paduyeckan unTep-
npetanust. IIpume pbl
(yHKIMOHAJL HBIX 32-
BHCHMOCTeH B peajibHbIX
npoueccax u ABJICHU X

Os3HaKOMJIEHHE ¢ TIPIMepaM¥ Oy HKITMOHAJIBHBIX 3aBUCHM OCTEH B Pe aTbHBIX
IIPOILECCAX U3 CMEXHBIX JUCIUIINH. O3HaKOMJIEHHE C J0Ka3aTe IbHbBIMHU
paccy>XAeHHSIMH HEKOTOPBIX CBOMCTB JIMHEHHOHN M KBaJpaTHIHOM Oy HKIHIA,
IIPOBEICHNE MCCIIE0 BaHNUS JTMHEHHOM, Ky COUYHO-THHEHHO , Ip0OHO -THHEHHOH
1 KBaApAaTHIHOH Py HKINIHA, HocTpoeHue ux rpaduxos. IlocTpoeHne u uTeHUE
rpadukoB ¢yHKumi. MccnenoBanue ¢yHKIHN.

CoctaBneHue BUJIOB GYHKLUH 110 JAHHOMY YCIIOBHIO, pellIeHHE 3a1a4 Ha
9KCTpeMyM. Brinonnenue npeobpazoBanuii rpad uka ¢y HKIUN

OOpaTHble P yHKINHT

UsyueHue noxsamusi 00pamuou hynKyuu, ONpeneicHue BUA U 10 CIMpO eHue
epaura obpamuou yHKYUU, HAX0HC OeHue ee 061acmU ONpedeleHUs U
obnacmu snavenui. IpuMeHeHre CBOMCTB QyHKIMH MPH HUCCIIE I0OBAHUN
ypaBHEHHH U PEIICHUH 3a/a4 Ha 3KCTpeMyM. O3HAKOMJICHHE C MTOHITHEM
CJIOKHO U (yHKITMH

CreneHHbIe, MOKa3a-
TeJIbHbIe, JIOT ApU(pM -
YyecKHe M TPUTOHOMe-
TpUyecKHe QyHKIMH.
OOpaTHbIEe TPUTOHOMe-
TpHYecKHe (YHKIHH

Boruncnenue 3HaueHui QyHKIMH 110 3HaYeHUIO apryMenTa. Onpe fieieHne
IOJIOXKCHUSI TOUKH Ha rpadyke 110 ee KOOpAMHATAM M HA000POT.
Hcnonp3oBaH ne cBOWCTB QYyHKIUN ISl CPaBHEHUS 3HAYCHUI C TeTie Hel 1
norapuMoB. [TocTpoeHne rpad IKOB CTEIEHHBI X M JIOTapH( MUIECKH X
GyHKIUH.

Pemenre moka3ate IbHBIX 1 JIOTapr( MIYECKI X yPaBHEHH i ¥ HEpa BEHCTB M0
M3BECTHBIM aIrOPUTMaM.

O3HaKOMJIEHHE C TIOHS THEM HETIPEPHIBHON MEPHOANIECKOH (yHKIIUH,

(b opMynupoBaHUe CBOICTB CHHYCA H KOCUHYCA, IOCTPOCHHE UX rpad) UKOB.
O3HakOMJIEHHE C TIOHS THEM TapMOHUYECKHUX KoeOaHui 1 mpuMepamu
rapMOHHYECKHX KOJIEOAHUH [UIs OIMCAaHMs MPOLECCOB B (PU3UKE U APYTUX
001acTIX 3HAH M.

O3HaKkoMIJIEHHE C MOHSTHEM Pa3pbIBHON Nepuoudeckoil GpyHKImy,

(b opMyIHpoBaHHE CBOICTB TAHTEHCA M KOTAHT€HCa, IIOCTPOCHHE UX

rpad HKOB.

[IpumeHeHne CBOCTB () yHKIMI AL CPAaBHEH S 3HAYCHUI TPUTOHOMeE-
TPUUECKU X QYHKIHMH, peIIeHIs TPUTOHOMETPUIECKAX YPABHEHHHA .
IocTpoenue rpad nkoB 0O PATHEIX TPHTOHOMETPHICCKUX (DY HKITHH
ompeneneHue 1o rpadukaM uX CBOMCTB. Bhimo tHeHne mpeoOpa3oBaHus
rpad MKOB

ITocaenoBaTeIbHOCTH

O3HAaKOMJIEHHUE C TTOHSI THEM YHCIIOBOI MO CJIEZ0BATE ILHOCTH, CITIOcOOaMU ee
3aJlaHKsl , BBIYUCICHUSIMHE €€ WIe HOB. O3HAKOMIeHUe ¢ NOHsimueM npeoeid
nocnedosamenviocmu. O3HAKOMJICHHE C BBIYHUCICHHEM CYMMbI OECKOHEUHOTO
YHCIIOBOTO Psia HA MPUMEPE BBIYHCICHHS CyMMBbI OECKOHEUHO yObIBArOIICH
TeOMETPUYECKOI IPOTPECCHH.

Pemrenne 3a1a4 Ha MpUMeHEHHE (hOPMYJIBI CYMMBI O CKOHEYHO YO BIBArOIIE i
T'eOM ETPHYECKOI POTpecCuu

IIpon3BoxHas u ee Mpu-
MEHEeHHe

O3HaKOMJIEHHE C TIOHA THEM HMPOU3BOIHOMN.

W3zyuenue u GopMyIUpOBaHUE €€ MEXaH HIECKOTO U FeOMETPHUECKOTO
CMBIC/Ia, U3yYEHHE alrOpUTMa BBIYHCIIE HUS IPOHU3BO AHOM HA MpUMepe
BBIYHCIICHNS] MTHOBEH HOM CKOPOCTH M YTJIOBOTO K03() hUIIMEHTa Kaca TeJIbHOM.
CocraBieHHe ypaBHEHHUS Kaca TeJIbHOW B 00ILEM Buze. YCBOCHHUE IIPABHII
1o dhepeHnnp OBaHMU, TaOINIBI IPOU3BOJHBIX 3 JIEMEHTAPHEIX (yHKIHH,
puMeHeHue i i epeHmpoBanns GpyHKINHA, COCTABICHHS ypaBHEHHS
KacaTeJbHOH. V3yueHne TeopeM O CBSI3M CBOIC TB Dy HKITMH U IIPOU3BOJHOM,
(b opMyIHpoOBKa UX.

IIpoBeneHue ¢ MOMOIIBIO IPOU3BOAHOMN HCCJIe JOBaHUS (PYHKIUH, 32 JAHHOH
b opmy 0.

VYcTaHOBIICHUE CBSI3H CBOMCTB (DyHKIIMU U IPOU3BO JHOM 1O U X Tpadukam.
IIpuMeHneHue nporu3BOAHON ISl pelIeHUs 3a7ay Ha Ha X0 ICHUE
HauOONBIIEro, HalM €HbIIET0 3HAYEHHs. M Ha HaX0K ICHUE SKCTpeMyMa
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IlepBooGpazHas u
HHTET pal

O3zHaKOMJIEHHE ¢ TIOHSATHEM MHTErpalia u nepBooOpaszHoil. Mzydyenue nmpasuna
BBIYUCJICHHUS TIEpBOOOpa3Ho U TeopeMbl HproTona—JIel0 Hua.

Pemienue 3a1ay Ha ¢BsA3b NEpBOOOPA3HON U €€ MPOU3BOIHON, BBHIUUC JICHUE
MepBOOOPa3HOH s TaHHON (Y HKI[HH.

Pemenne 3a1a4 Ha MpUMEHEHHE HHTETPpaa JIsl BRIYHCICHHST (DH3M9eCKHX
BEJIUYMH U TIJIOMAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHHS M CHCTEMBI
ypaBHeHuii HepaBeHcTBa M
CUCTEeMbI HEPABCHCTB C
ABYMS nepeMe HHBIM U

O3HaKOMJIEHHE C ITPOCTEHIIMMHU CBEACHUSIMH O KOPHSX alnreOpandecKux
YPaBHEHUH, IOHA TUSIMHU UCCIIE IOBaHUSI YPaBHEHUH U CUCTEM ypaBHEHU .
W3yueHnue Teopun paBHOCWIBHOCTH ypaBHEHUH U ee nmpuMmeHeHusl. [lo-
BTOPEHHE 3aIlICH PEIICHHS CTaH JapTHBIX YPaBHEHUH , IPHEM OB IIpeo0-
pa30BaHus ypaBHEHUU Ul CBEJCHUS K CTaHJAPTHOMY YPaBHEHHUIO.

Pemienue panuoHanbHbIX, UPpalMOHAIbHBIX, I0KA3a TEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonb3oBaH ne cBOCTB U TpaduKOB Py HKIUH 15 pELIeHNs] ypaB HEHUH.
[ToBTOpEHHE OCHOBHBIX ITPUEM OB PELICHUS CUCTEM . PelieHne ypaBHeHuU ¢
IPUMEHEHHEM BCeX MIPUEMOB (Pa3I0XKeHHs Ha MHOKUTE JIH, BBE ICHHUSI HOBBIX
HEN3BECTHBI X, I0JICTAHOBKH, Ipa(hMueCKOro METO/1a ).

Pemenne cucteM ypaBHEHHH ¢ IPUMEHEHUEM Pa3IUYHBI X CIOCOOOB.
OsHakoMJIeHHE ¢ 00IMMU BOIIPOCAM M PELICHHS] HEPABEHCTB U UCIIOIb30BaHNE
CBOMCTB M Tpad MKOB (pyHKIMI IPH pPEIIeH UM HepaBeHe TB. Pemenne
HEpaBEHCTB U CHCTEM HEPAaBEHCTB C IPUM CHEHHEM pasJIid HBIX CITOCOO0B.
[IpuMeHeHre MaTeMaTUUECKUX METO JIOB JUISl PEILEHHSI CO AEP KaTEIbHbIX
3a7ad U3 Pa3IHMYHbIX 00JIac Tell Hay KM M Mpak THKU. VIHTepTIpeTnpoBaHue
pPE3yIbTATOB C YIETOM PEaJIbHbIX OTpaHUY CHUN

3JEMEHTBI KOMB UHATOPUKH, TEOPUM BEPOSITHOCTEA U CTATUCTUKH

OcHOBHBIC NOHA THS W3zyuenne npasuiia KOMOMHATOPUKH U IIPUMEHEHHE TIPHU PEIICHA U
KOM OMHATOPHKH KOMOMHATOPHBIX 3a4a4.

Pemmenne koMOMHATOPHBIX 33724 METOIOM Tepedopa U M0 MPaBUITY YM HOXKEHHSL.
O3HaKOMJIEHHE C MOHS TUSIMU KOMOWHATOPUKH: pa3MeEIleHUsIMH, COYSTAHUSIM U,
nepecTaHoBKaMu U GopMysiaMu it uX BeraucaeHus. OObsICHEHHE U
IpUMEHEHHUE (hOPMYJT TSl BBIYKC JICHUS pa3M eIeHHA, IepEeCTaHOBOK U
coueTaHMi NpHU peleHun 3aaad. O3nakomieHue ¢ 6GuHoMoM HeioToHa u
TpeyronbHukoM Ilackaiis. Pelmenne npakTMYecKuX 3a4a4 ¢ UCIHO JIb30BAHUEM
TIOHATHHN W TIpaBUII KOMOWHATOPHKA

DJIeMeHThI TeOpPUH W3ydeHne KJ1aCCUYECKOTo OpPEAEIICHUS BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH,
Be POSIT HOC TeH TEOPEMBI O CyMM € BEPOSITHOCTEH.

PaccM oTpenue npumepoB BbIYUCIEHUS BEpoATHOCTEN. Pemenue 3aqau Ha
BBIUHCIICHUE BEPOSATHOCTEN COOBITHI

HPEIICTaBJ'IeHl/Ie JAaHHBIX O3HaKOMJICHHE C npeac TaBJICHUEM YHUCIIOBBIX JAaHHBIX U UX XapaKTEC pUCTUKAM H.
(TaﬁJI HIbI, 1Har pAMMBbI, Pemenne MPaKTAYCCKU X 3aa4 Ha 06pa60TKy YHUCJOBBIX TaHHBIX, BBIYUCIICHUC

rpad ukn) NX XapaK TePUCTHK
IIpsiMble ¥ NJIOCKOCTH @®opMyIMpPOBKa M IPUBE JCHNE J0KA3aTeJILCTB IIPU3HA KOB B3aUMHOT'O
B IPOCTPaHCTBE PAacIIoJIOKEHHMs MPSIMBIX U IJIOCKOC Tel. Pacrio3HaBaHue Ha uepTekaX M MOJCIIAX

pa3IMYHBIX CIydaeB B3aMMHOTO PACIOI0KEHHS IPSMBIX U [UIOCKOC TeH,
apryMeHTHPOBaHUE CBOMX Cy:X JeHUH . DopMyITHpOBaHUE OTIPEACICHUH,
MPU3HAKOB U CBOMCTB MapaieibHbIX U IEPIEH JUKY JISPHBIX MIIOCKOCTEH,
JBYTPAHHbI X U JIMHE HHBIX YTJIOB.

BeinosHeHME IOCTPOEHUS Y IVIOB MEXLy IIPSIM bIM U, IPSIMOM U IUIO CKOCTBIO,
MEXY IJIOCKOC TAMHU 10 OIIMCAHUIO U PacliO3HABaHUE UX HA MOJEIAX.
IIpuMeHeHe NPU3HAKOB U CBOWUC TB PACIIOJIOKEHU S IPSAMBIX U IJIOCKOCTEH IIpH
pelIeHnH 3a1a4.

H3o0pakeHne Ha pUCYHKAaX U KOHCTPYUPOBaHHUE HAa MOJEJISIX Iep MEHIUKY JIIPOB
1 HAaKJIOHHBIX K TIOCKOC TH, NIPSIMBIX, TapaJlIeIbHBIX IIIOCKOCTEl, YT II0B MEXKITy
IPSIMOH U INIOCKOCTBIO U 000 CHOBAHUE IIOCTPOCHUS.

Pemenre 3aa4 Ha BEIYUCICHUE F€OMETPHUECKH X Be TMIUH. OMUCHI-BaHUE
paccTOSIHUS OT TOYKH JIO TIIOCKOC TH, OT MPSAM Ol 10 MIOCKOCTH, MEXKITY
IJIOCKOCTAMU, MEXAY CKPEIH BAIOIUM UCS IPSIMBIM U, MEKIAy MPOU3BOIbHBIMU
¢durypamMu B IpoCTpaHCTBE.

DopMyIMpoBaHUE U JOKa3bl BAHHE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TeOpeM
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CYIIECTBOBaHUsI, CBOWC TBA).

H3o0paskeHne Ha UepTexKaX U MOJIENAX pacC TOSHUA H 000CHOBaHHE CBOUX
cyxaeHuil. OnpeeneHue u BEIYUCIEHUE PACcC TOSHUNA B MPOCTPAHC TBE.
[TpumMenenne GopMyII U TEOPEM IUIAHUM €TPHH IS pelle HUs 3a1a4.
O3HakoOMJIEHHE C TIOHS THEM MapaieNbHO ro IpOEeKTUPOBAHUSA H ETO
cBoHcTBaMHU. POpMYIUPOBAHUE MEOp eMbl O NIOWAOU OPIMO2OHANLHOU NP 0 eKYUuU
MHO20Y20TbHUKA..

[TpumeHeHne TeOpUH TSI 00OCHOBAHMS ITOCTPOCHUH M BBIYHC JICHHH.
ApryMeHTHpOBAaHUE CBOUX CYXK JEHUH O B3aUMHOM PacIOJIOKEHUH
TPOCTPAHCTBEHHBIX QHUTYP

MHor orpaHHH KU

OnucaHue ¥ XapakTepUCTUKA Pa3IUYHbIX BUJOB MHOTOTPaHHUKOB,
NEPEUHCICHUE UX 3JIEMEHTOB U CBOMCTB.

N300paskeHre MHOTOTPAaHHUKOB U BBIIIOJTHEHHE TIOC TPOSHHS Ha M30 Op aXXKEHUAX
Y MOJIENISIX MHOTOTPAHHUKOB .

Beruncnenue TUHEHHBIX 2IEMEHTOB U YTJIOB B IIPOCTPAHC TBEHHBI X
KOH(UTypauusX, apryMeHTHPOBaHUE CBOUX CYKAe HUil. XapaKTepHUCTUKA U
N300 paKeHHE CeYCHUS, PA36ePMKU MHO2 02D AHHUKOG, BRITHCJICHHE T1JI0IIA IeH
MMOBEPXHOCTEH.

ITocTpoeHue mpoCTEHNINX ceUeHUI KyOa, PpU 3MbI, MUPaMHubl. [IpuMeHeHe
(haKTOB ¥ CBEICHUI U3 INIAHUM ETPHH.

O3HaKOMJIEHHE C BUJIAMH CHMMETpPHI B IPOCTPaHCTBE, GOpMyIHpOoBaHHe
OIpEICNICHN U CBOWC TB. XapaKTepUCTUKAa CUMMETPUU TeJI BPAILEH Usl U
MHOTOIPaHHUKOB.

IIpumeHeHue CBOMCTB CUMMETPUM IIPU pellieHuy 3ajad. Mcnons3oBanue
nproOp eTCHHBIX 3HAHUH IS HCCIIEOBAHUS U MO ICINPOBAHUS HECIIOKHBIX
3agad. M300paxkeHne 0OCHOBHBIX MHOTOTPAHHUKOB U BBITIO THEHUE PUCYHKOB IO
YCIIOBUSIM 3324

Tenam MOBEPXHOCTH
Bpalie HUsA

O3HaKOMJIEHHE ¢ BUJAMH Tell BpallleHus, POopMyIUpOBaHUE UX OMPeEACICHUN 1
CBOMCTB.

DopMyIUpOBaHKUE TEOPEM O CEYEHUU IIapa IJIOCKOCTHIO U MJIOCKO CTH,
KacaTeJIbHOI K cdepe.

XapaKTepHuc THKa U N300 paKeHHUE TeJI BpAIlleH Usl, X pa3BEPTKU, CEUCHHUS.
Penrenue 3a1aq Ha MOCTPOCHUE CeUCHUH, BEIYUCIICHHIE JTUH, PACCTO STHHM, YTJIOB,
wiomazaei. [IpoBeneHne 10 Ka3aTe IbHBIX PACCYKICH Ui IPH PEIICHU U 3a1a4.
[TpuMeHeHne CBOMCTB CUMMETPHUH MIPU PEIICHUH 3a7a4 Ha Tella BpaIleHus,
KOM OMHAIIHIO TEJI.

N3006pakeHre 0CHOBHBIX KPYTJIBIX TEJI M BBITTOJHEH He PUCYHKA T10 Y CJIOBUIO
3aJaun

I/I3Mepe HHUSl B T€EOMETPUHN

O3HaKOMJICHHE C HOHS THAMH IJIOMAAH U 00beMa, aKCHOMaMH U CBOMCTBaMU.
Pemrenne 3aa9q Ha BEIYUCICHUE IUIOMIA AEH IUIOCKUX QUTYP C IPUMECHEHHEM
COOTBETCTBYIOIIUX (OPMYJI U (PaKTOB U3 IIIAHUMETpUH. M3ydeHne TeopeM o
BBIYUCIIEHUH 00 EMOB NIPOCTPAHCTBEH HBIX TEJI, pEIlIeHNE 3a a4 Ha IPUM €eHEHUE
(opmyn BeruuCIeHHsT 00beMOB. V3yueHne (popMyJ [ulsl BBIYUCICHH S MII0Ianei
MOBEPXHOCTENH MHO TOTPAHHHUKOB M TeJI BpallleH Hsl.

O3HaKOMJIEHHE C METOJOM BBIYMCIICHHS IUIOIA I TOBEP XHOCTH CEPHL.
Pemenne 3aa4 Ha BEIYUCIIEHUE ILIOMIAJEH IOBEP XHOCTH IIPOCTPaH CTBEHHBI X
Ten

KOOle HHATbI U BEKT OPbI

O3HaKOMIJIEHHE C IOHSITHEM BeKTopa. M3yueHue AexkapToOBON CHCTEMBI
KOOPJMHAT B IPOCTPAHCTBE, HOCTPOEHHE IO 3aJ[aH HBIM KOOPAMHATAM TOUYeK U
TUIOCKOCTEH , HaX0 XKJIeH He KOOPAUHAT TOUeK.

Haxo> ieHue ypaBHeHHH OKpY KHOCTH, C(epbl, IIIOCKOC TH. Boruncienue
paccTosIHUI MeX Ty TOUKaMH.

H3y4yeHne cBOMCTB BE KTOPHBI X BEJIMYUH, ITPABHII PA3JIOKEH Ul BEKTOPOB B
TpEeXMEPHOM IIPOCTPAHCTBE, TPABUJI HA X0 JEHHUA KOOPAMHAT BEKTOpa B
[IPOCTPAHCTBE, MPaBUI AEHCTBUM ¢ BEKTOPaMH, 3a JaH HBIM U KOOPAMHATaMU.
ITpuMeHeHHEe TeOpUM NIPU PELICHU Y 3a1a4 Ha JEHCTBUS C BEKTOPAMU.
W3yuenue ckaJipHOrO IPOU3BEAEHHS BEKTOPOB, BEKTOPHOTO YpaBHEHUS
npsiMOH U IockocTd. IIpuMeHeHne Teopuu Ipyu pellieH Uu 3a1a4 Ha Jeiic TBU L
€ BEKTOpaMU, KOOPUHA THBII METO I, IPUMEHEHUE BEKTOPOB IS BbIYUCIICHU S
BEJINYUH YT JIOB U pacCTOsIHUM . O3HaKOMJIEHHE C I0Ka3aTeIbCTBAMHU TEOPEM
CTEPEOMETPUH O B3aUMHOM PACTIOTI0KEHUHU MPSAMBIX U IIOCKOC TeH ¢
UCIIOJIb30BAHUEM BEKTOPOB
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3. YCJOBUSA PEAJIM3 AIIAA ITIPOTPAMMBI YU EB HOW JUCIUTITTAHBI

3.1. Jlas peasiM3alMu NPOrpaMMbl y4eOHOM JMCUHMIUIMHBI NPeJYCMOTPEeHbI Clie{HAJIbHbIE
ToMe IIeH U4

y4yeOHbIY KaOuHeT MaTeMaTuku
ObopynoBanue yaeOHOTO KabuHeTa:
- II0Ca/I0YHbIE MECTa [0 KOJIMYEC TBY 00y YaIOLIH XCs1;
- pabouee MeCTO NpernoaBaTeis;
- HOYTOYK ITIperno/iaBate s
- IPOEKTOP
- 3KpaH
- JIocka yueOHast
- MEpUTE IbHBIC HHCTPYM EHTHI
- MOJIe I TEOMETPHYECKU X T JT

- YMK V]I BII.13 MaTtemaruka: anrebpa 1 Hadajga MaTeMaTHIeCKOTO aHaJIn3a, Te0MeTpHUs

3.2. UlndopmannoHHoe obecnieye Hue 00yue Hust
OcHOBHBIE HCTOYHHKH

1. Atanacan JI.C. Matemartuka: anrebpa M Hayajga MaTeMaTHYeCKOro aHajiu3a, TeOM eTpHsl.
T'eometpusa. 10—11 xmacchl : yueOHHMK misi 0Ome00pa3oBaTeNbHBIX OpTraHU3alMii:  0a30BBIH U
yriayonennbit yposuu /JI.C.Atanacsu, B.® Byty3zos, C.b. Kamomrues. u ap./ - 7-e u3 ., mepepad. u JIOM.
— M. : IIpocBemenue, 2019. — 287 ¢. : uin.— (MI'Y — mkone).

2.AmumoB IIILA. Anrebpa m Hagasa MaTemMarmdeckoro aHammsa 10-11 xir.: y49eOHHK s

001e00pa3oBaTeIbHBIX YUPXKACHNUN : 0a30BbIi ypoBeHb/ III.A.AnmumoB, M .1O.Konsirun, M. B.Tka4yeBa u
ap./.- . - M.: «lIpocsemenue». 2018. 464 c.: ui.

,Z[OHOJIHI/lTe.J'leble HCTOYHUKH

1. Amumor IILLA. u pgp. MatemaTtuka: anreOpa M Hayana MaTeMaTHYECKOTO aHaju3a, IeOMEeTpHs.

AnreOpa ¥ HayaJla MaTeMaTHYECKOTO aHaiau3a (0a30BbI M yriryoneHHslil ypoBHN).10—11 kmaccel. — M.,
2014.

2 Atanacsan JI.C., byty3zoB B.®., Kagommes C.b. um ap. Martemaruka: anrebpa ¥ Hadaia

MareMaTudyeckoro a”ainza. I'eomerpus. 'eomerpus (0a30BeIi ¥ yriayOneHHBIH ypoBHHM). 10—11 Kiaccel.
— M., 2014.

Jis1 mpenonas ate ieit

@enepanpHbIL 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpazosanun B Poccuiickoit @e nepanum».
ITpuka3 Munucrepc t8a 06pasoBanus 1 Hayku P® ot «29» wurons 2017 r. Ne 613.
«O BHeceHnH u3MeHeHui B DepepanbHbl il rocy AapCTBEHHBIH 00pa3oBaTeNbHbIH ¢ TaH AapT

cpeanero ob1miero oopa3oBaHus, y TBEPK ICHHBIM NMPHKa30M MHHHUC TepCcTBa 00pa3oBaHUsl U HAYKU
Poccuiicko®e nepanuu ot 17 mast 2012 roga N 413

®enepanpHBIN TOCY JapCTBEHHBI 00pa30BaTeIbHBINA CTAaHJAPT CPEHETO 00IIero 00pa3oBaHMs,

YTBEPXKJCHHBIM TIpHKa3oM MuHUCTepcTBa OOpa3oBaHus W Haykm Poccuiickoir ®Denepamum oT «29%
utoHs 2017 r. Ne 613.

IMncemo JlemapTamMeHTa TOCYJapCTBCHHOW MOJIHTHKH B cepe MOATOTOBKH PabodMX KaJpOB H
JI1O MunuctepctBa ob6pasoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHaannm mo opranu3aiuu
MOJydeHHsI CpenHero obmero o6pa3oBaHHs B IpeneiaXx OCBOCHUS 00pa30BaTENbHBIX IPOTPAMM CPEIHETO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOmIETO 00pa3oBaHHs C ydeToM TpeOoBaHUM
denepanbHBIX TOCYJapCTBEHHBIX O00pa30BaTeNbHBIX CTAaHJAPTOB U TOJydyaeMod mpodeccuu WIu
CIELHMAITBHOCTH CPEIHETO NPO (PecCHOHATBHOTO 00Pa30BaAHMS.
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HNnTe pHET-pecy pebl
www.fcior.edu.ru (MHpOpMaOHHEIE, TPSHUPOBOYHEIC M KOHTPOJIGHBIC MAaTEPHa JIBI).
www.school-collection.edu.ru (Emnast konmnekuun nudpoBeIX 00pa3oBaTeIbHBIX pECYPCOB).

3.3. YcaoBus peaJu3anuy Npor paMMm bl AUCHH IJIMHBI AJ1s aun ¢ OB3

Peanmm3anus nporpaM Mbl AUCIUIIIINHEL B y9eOHOM KabmHeTe MaTeMaTHKH.

Yaensercs ocoboe BHMMaHHE WHIMBUIyalbHOH paboTe mpernomaBaTenss ¢ 0OydaromUMUCS C
OTpaHMYEHHBIMU  BO3MOYKHOCTSIMH  370pOBbs. [lon HWHIMBHAyanbHOH paboOTOM mOapa3yMeBaeTcs
B3aUMOJEHCTBHE C MpernojaBaTeleM - TPOBEJICHUE UHJUBUyalbHBIX KOHCYJIbTallUH, T.C.
JIONOJTHUTE IBHOE Pa3bsCHEHUE Y4eOHOTO MaTepHaa i yriyOJIeHHOe H3ydeHne MaTepyaia

Jnis peanusanuMu mporpaMMbl JUCHUIUIMHBIL MIPETYCMOTPEHO OTAEIbHOE pabouee MecTo s
00y YaIoIUXCs ¢ 0 TPAHUYEHHBIM U BO3MO’KHOCTSIMU 370POBBSI:

-CTOII U CTYJI;

Jis oOydaromuxcsi ¢ OTpaHMYEHHBIMH BO3M OYKHOCTSIMH 3JI0POBBS, IIPEAYCMOTPEHBI ITeYaTHBIE U
NIEKTPOHHBIE 00pa30BaTeNBHBIMU pecypchl  (y4eOHHKH, TOCOOWs, MaTepHaibl Uil CaMOCTOSATEJIEHOM
paboTel) B pa3muuHBIX (opMax, aJaTHPOBAHHBEIX K OTPAHWYCHHAM WX 370POBbI W BOCIPHUITHS
nHpOopManuu:

JIMI[ C HAPYIICHUSIMH CITy Xa:

- B THevatHOH opme;

- B (opMe PIEKTPOHHOTO 0 KyMEHTa;

JIMI[ C HApYUIEHHSM U OIIOPHO-IBUTATEIBHOTO anmapara:
- B IIEYaTHOM popme;

- B (hopMe 3IEKTPOHHOTO JI0 KyMEHTa;

- B popmMme ayamodaiina;

JIMI C COMaTHYECKUMH 3a00JICBaHUSIM U ;

- B 1e4atHoH popme;

- B (hopMe DIEKTPOHHOTO JI0 KyMCHTa;

4. KOHTPOJIb U1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUILUIUHBI

BbII.11 MATEMATHKA

KoHTponb u omeHKa pe3yibTaTOB OCBOCHHUS IUCLMIUIMHBI OCYIIECTBISETCS IMpenojaBaTeyieM B
MpoLecce IMPOBEICHUS MPAKTHUECKUX 3aHSATHH M CaMOCTOSTENBbHBIX pabOT, TeCTUPOBAHMS, a TaKKe
BBINOJIHEHUST 00yYarOIUM MCsl MHJIUBU Iy aJ1b HBI X 3a]1a HUH, TIPOEKTOB, UCCIIEI0BaHUH ,, ped epaToB.

OlieHKa KadecTBa OCBOCHHS y4YeOHOHW MpOTrpaMMbl BKIFOYAET TEKYIIMHA KOHTPOJIb yCIEBaeMOCTH,
MIPOMEXYTOYHYIO aTTeCTAIIMI0 TI0 UTOTaM OCBOEHHMSI JIUCIIU IJTUHBI.

HTo TOBBIIT KOHTPOJIb TPOBOAUTCSA B hopMe dK3aMeHa.

PesyabTaTrhl 00yyeHust @ opMbl M METOABI KOHTPOJIS U
(oCBOECHHbIC YMEHHS, YC BOC HHbIC 3HAHMUS) OLICHKH Pe3yJbTATOB 00y4e HUSI

KomOuHMpoOBaHHEIit ompoc,
1) umeeT chopMHUPOBAHHOCTh MPEICTABJICH M O MaTeMaTHKe Kak yacTi | TECTUPOBAHME,

MUPOBOU KYJIBTyPBI U O (pOHTATBHEIH OTpoOC.
MecTe MaTeMaTHKH B COBPEMEHHO M IMBUITU3AIUH, O CTIOCO0ax ITpoBepka npak THYECKHX pador,
OIUCAaHNS Ha CaMOCTOSITETIBHBIX PaboT,
MaTeMaTHYEeCKOM $SI3bIKE SIBJIEHUI peasibHOro MUpa; HH/IY BH]y 2 IbHBIX 33 JaHUH 110
KapToukKaM
IIpoBeaeHre UTOTOBOTO KOH TPOJIS

2) UMECT C(i)OpMI/IpOBaHHOCTB l'lpe,ZICTaBJ'[CHI/Iﬁ O MaT€MaTU4YCCKUX (BKSaMCH)

MOHATUAX KaK O BayKHEHIIM X

MAaTeMaTU4YECKUX MOJIEIAX, 103BOJISIO LU X ONUCHIBATH U U3Yy4aTh
pasHBIE IPOLIECCHI U

SIBJICHUS; IOHUMAHUE BO3MOXHOCTH aKC MOMAaTUYECKOTO IOCTPOEHUS
MaTeMaTU4YeCKUX

TeOpuil;

3) BiIajeeT METOJaMH JI0KA3aTeIbCTB M AITOPUTMOB PEIICHIS; YMEHHE
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UXTIPUMCHA Tb,

MNPOBOAWTDL 0 Ka3aTCJIbHBIC paCCyIKIACHUS B X0 AC PCIICHU A 3a1a4,

4) BJIaICCT CTaH Aap THbIMU IIpUEMaM U pCIICHUA palliO HAJIbHBIX U

HppanroHaJIbHBI X,

IIOKa3aTC€JIbHbBIX, CTCIICHHEBI X, TpI/Il"OHOMeTpI/I‘{eCKI/IXypaBHCHI/IfI u

HEPaBCHCTB, UX

CHUCTEM ; UCIIOJIb30BAHNEC TOTOBBIX KOMIIBIOTCPHBIX IIPOTpaMM, B TOM

YU CJIC OJId IIOUCKa

IIyTU pEUICHUs. U WIIIOCTPALUU PEIICHUs YyPABHEHUN U HEPABEHC TB;

5) umeet chopMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX ITOHS THUS X,

NIaCAX U METOJaX
MaTEMaTUYCCKOI'0 aHaJIn3a,

6) 3HaeT OCHOBHbBIE MOHATHSA O MJIOCKUX U IPOCTPAHCTBE HHBIX
I'€OM ETPUYECKH X
¢burypax, nX OCHOBHBIX CBOMCTBAX, YMEET pPaclio3HaBaTh Ha

gepTexax, MOJCIAX U B peaIbHOM MHUpE TeOM eTpHIeckue Gpurypsr;

YMECT IPUMCHATH

n3y4deHHbIE CBOICTBA TeOMETpUIEeCKUX GUTYP B GOPMYIT UISl peIICHHS

TeOM eTPHUECKU X
3a1a4 ¥ 3374 C IPAKTHIECKUM COJIEpIKaHIEM;

7) mMeeT chopMUPOBAHHOCTh IPEACTABICHUH O IPOIeccax v
SIBJICHUA X, UM CHOIIIHU X

BGpOSHHOCTHLIfI XapaKTep, O CTATUC THICCKUX 3a KOHOMEPHOCTAX B

peanbHOM MHpE, 00

OCHOBHBIX TIOHS TUSIX 3JIEM €H TApHOU TeOpUU BEPOSATHOCTEH; YMEeT

HaXOJUTh U

OLIEHUBATh BEPOSITHOC TH HAC TYTUICH Msl COOBITUN B TIP OCTEHIIINX
MPAKTHYECKU X

CUTyallMsA X U OCHOBHBIC XapaK TePUCTUKHU CITyYaiiHbI X BEJTUYUH;

8) BJIaJICCT HaBbIKaM 1 MCIIOJIb30BaHUA I'O TOBBIX KOMIIBIOTEPHBI X

MpOTpaMM TIpH
peIICHNUH 3a]1a4.

[Tnanupyembre GOpMBI ¥ METOIBI KOHTPOJS M ONCHKH PE3yJIbTaTOB OOyYEHHS IPELyCMaTPHBAIOT

IIPOBEPKY Y 00y JaTOIIIXCSI JIMIHOCTHBIX PE3YIhTATOB.

Pe3yabTarsl (IM4HOCTHBIE Pe3yJib TAThI)

JIP peasu3anuu npor paMM bl BOCTIM TAH U,
Kon JIP omnpeeJieHH bie 0T PacJieBbIMHU Tpe 00BaH UAM U K
JEJIOBBIM KaYeCTBaM JIUYHOCTH

q)OprI HMETOAbI KOHTPOJIA Ole HKH

[IposiBisirom uil U 1eMOHCTPUPYIOIIUHN YBasKeH M€ K
JIOASIM TPYJid, OCO3HAIOMIMN IE HHOCTh
cobcTBeHHOTO Tpyaa. CTpemsimuiics K

IIpoBepka npak THIECKU X pabOT ¢ MCIIOIh30BaHUEM
KOMIIBIOTEPHOM T€ XHUKH

JIP 4 .

(OpPMHUPOBAaHHIO B CETEBOH Cpe e TMIHOCTHO U

po(decCHOHATBHOTO KOHCTPYKTUBHOTO

«H(pPOBOTO CICHAY.

o . IIpoBepka uHMBU Ay allbHBIX 3aJaHUI
3aboTamuiics o 3alIuTe OKPYKAIOLIEH Cpembl, POBCp JHBILY 8 ’
. . JIEMOHCTPHUP YOI X yMEHHS M HABBIKH Pa3yMHOTO

JIP 10 CcOOCTBEHHOM U Uy>KOi 06€30MacHOCTH, B TOM YHCIIE

1 pOBOIA.

IPpUPOA0II0JTIb30BaHUA C MATEM ATUYECKUMHU
BBIYUCJICHUAM U

JleMOHCTpUpPYIOIUH TOTOBHOCTH M CHOCOOHOCTH
JIP 13 BECTU IUAJIOT C APYTHMHU JIOABMH, JOCTUraTh B
HEM B3aUMOIIOHMMAHUS, HAaX0JHUTh OOIIME IIenu H

OmuMnua 1l pa3JINYHOTO YPOBHS
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COTpYIHHYATb TUTST UX  JOCTHIKCHUS B
podeccHoHaNBHOHN esITe TIBHOC TH

[TmannpoBaTh U peasn30BEIBATH COOCTBEHHOE Ommnua 16l pa3IndyHOTO YPOBHS
npodeccrnoHaNbHOE U JIMYHOCTHOE PA3BUTHE C
YUETOM aKTyaJIbHOM 3 KOHOMUYECKOU CUTyalluu
CBep [UTOBC KO 001acTH.

JIP 18

Oco3Haomui CBOU JKU3HEHHBIE nemu, | Jdoxmamel 1 pedepars
COOTHOCSMA MX C HJAeaJaMH W LEHHOCTSIMH
KyJbTYPHI, MOHUM a0 LKt u 00BEeKTHBHO

JIP 20 OIICHMUBAIOIINN CBOM BO3MOKHOCTH, CKJIOHHOCTH,
JTApOBaHUs, JTUYHOCTHBIC U (hHU3MUECKUE CBOWCTBA,
TOTOBBIM (G YHKIMOHUPOBATH B cHucTeMe
00I1IeCTBEHHBI X OTHOIIIEHU I

21)'[5[ 06yqa}0mer0051 C OI'paHUYCHHBIMH BO3MOKHOCTAMHU 3JOPOBBS OCYIICCTBIIIC TCA BXOI[HOﬁ
KOHTpOJIb, Ha3HAYE€HHE KOTOPOTO COCTOHT B OTIPEACICHUH €ro CII0CcOoOHOCTEH, 0COOSHHOCTEH BOCTIpHUATHS U
TOTOBHOCTH K OCBOCHHMIO ydeOHOro Marteprnana. dopMa BXOJHOTO KOHTPOJIS Ui OOydYarommxcs ¢
OTPAaHUYCHHBIM U BO3M OXHOCTAMHU 3J10pOBbA YCTaHaBJIMBACTCA C yueToM WHIUBUY aJIb HbI X
MICU X0 P U3NIECKUX 0COOCHHOCTEH YCTHO, HA KOMTIBIOTEPE.

TeKyHII/Iﬁ KOHTPOJIb YCIHEBAEMOCTU I 06yqa101u1/1xc51 C OrpaHUYCHHBIMH BO3MOXHOCTIMU
3I0POBbSl OCYUIECTBIISIETCSI B MpOIECCe MPOBEACHHA MNPAKTHUECKUX  paboT, a TakKe BBINO JTHEHUS
VMHAMBHUyaJ bHBIX pa0OT U JOMAIIHUX 33JaHHid. TeKylMil KOHTPOJIb yCHeBaeMOCTH Uil 00y YaIOMIMXCS C
OI'paHUYCHHBIMH BO3MOJXHOCTAMHU 3I0POBbs HMCECT 00JIBIIIOE 3HAYCHUE, IMOCKOJIbKY MO3BOJIACT
CBOCBPEMCHHO BBIIBUTh 3aTPYNHEHHS U OTCTABAHWUEC B OOYyYCHMHM M BHECTH KOPPEKTUBBI B Y4YCOHYIO
JIesi TSTBHOC Th.

HNPUMEPHASA TEMATHUKA UCCIEITOBATEIbCKHUX PABOT,
YUEBHBIX, TBOPYECKHAX ITPOEKTOB, COOFB II|EHU.

HenpeproiBHbie apoOu.

[IpuMeHeHNE CIOXXHBIX IPOIICHTOB B 3KOHOMHYECKH X pacueTax.
[MTapanie 1bHOE NPOEKTUPOBAHUE.

. CpenHue 3HaueHHs U UX IPUMEHEHHE B CTa THC THKE.
BekTopHOE 3a1aHKE NPAMBIX U IJIOCKOCTEH B IIPOCTPAHC TBE.
CrnoxeHre rapM OHHIECKU X KOJICOAHHH .

I'paduueckoe penieHre ypaBHEHUH U HEPABEHCTB.

0O N A W N

[IpaBusbHbIE U MO TyIpaBUIbHbIE MHOTOTPAHHUKH.
Konmueckune ceueHns: ¥ UX NPUMEHEHHE B Te XHHUKE.
10. Tlonsatme muaddepeHImana u ero NPUIOKCHNUS .

11. Cxembl bepHy M MOBTOPHBIX UCIIBITA HUM.

12. HccnenoBaHue ypaBHEHUH U HEPABEHCTB C apaMeTPOM.
13. IlpumeHeHNE TPUTOHOMETPHH B (PU3NKE U TEXHHUKE.

14. ®yHKIUHN B IPUPOJE U TC XHHKE.
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