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1. MogcHuTEABLHAA 3ANIMCKA

1.1. O6s1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

PaGouas mporpamma o61eo0pazoBaTenbHON yueOHON AUCIUITUHBI MaTemMaTuka siBIsieTCst

YaCThIO MPOTPAMMBI TIOJITOTOBKH CIEIUaIuCcTOB cpeanero 3BeHa (nanee [ITICC3) B cooTBeTCTBUYT

C

DI'OC 1o conermmanbaHOCTIM CITO TEXHOIOTMYECKOTO U COLIMATBHO-DKOHOMUYECKOTO,

pealin3yeMbIX B aKaJeMHH.

1

.2. HopmaTuBHasi 6a3a 1Jis1 pa3padoTku padoyeil mporpaMmmsbI:

Padouyasi nporpamma pa3padoraHa Ha OCHOBe

®denepallbHOTO  TOCYAApCTBEHHOIO0  00pa30BaTEIbHOTO  CTaHAApTa CpPEJHEro OoOIIero
00pa3oBaHUsl, YTBEPKICHHOTO MpUKa3oM MHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
Oenepanun ot 17 mas 2012 1. Ne 413(pen. ot 29.06.2017);

®denepalbHbIX roCyAapCTBEHHBIX o0pa3oBaTeNbHbIX CTaH/1apTOB CpeIHero
PO eCCHOHAITBHOTO 00Pa30BaHUS 110 CHEITUATBHOCTSIM:

08.02.01_ «CTpoWTEnbCcTBO M IKCIUTyaTaIlMs 3JaHUW WM COOPYXKEHHI»., YTBEPKICHHOTO
npuka3zoM MuHucTepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepannu Ne 2 ot 10.01 2018
I., 3apeructp. MunuctepctBoM roctuniuu (per. Ne 49797 ot 26.01.2018r.)

08.02.06 «CTpOoUTETLCTBO M IKCIUTYaTalds TOPOJCKHX MYTEH COOOIICHHUS, YTBEPKICHHOTO
npuka3zoM MuHucTepcTBa oOpazoBanus U Hayku Poccutickoit @enepanun Ne 31 ot 15.01 2018
I., 3apeructp. MunuctepcTBoM roctuniuu (per. Ne 49946 ot 06.02.2018r.)

08.02.07 «MoHTa)X H  DJKCIUIyaTallisd  BHYTPEHHUX  CAHTEXHWYECKHX  VCTPOMCTB,
KOHAMIIMOHHUPOBAHUA BO3AYXAa W BCHTUJIAIIMNY, VTBep)I(,Z[GHHOI‘O HpI/IKaSOM MI/IHI/ICTepCTBa

oOpazoBanusi u Haykm Poccuiickoit ®eneparmu Ne 30 ot 15.01 2018 r., 3apeructp.
MunuctepctBoM roctunmu (per. Ne 49945 ot 06.02.2018r.)

38.02.01 «DxoHOMHMKA M OyXraaTepcKui ydeT (IO OTPacisiM)», YTBEP)KIECHHOTO IPHUKA30M
MunuctepcTtBa oOpa3oBanuss W Hayku Poccuiickoit ®enepanuu Ne 69 ot 05.02.2018 r.,
3aperucTpupoBaHHOr0 MuHHCTEpCcTBOM tOCTHINH (per. Ne 50137 ot 26.02.2018r.)

38.02.06 «DuHAHCB), YTBEPKACHHOTO MpPHUKa3oM MMHHCTEpCTBAa OOpa3oBaHUS W HAYKH
Poccuiickoit @eneparun Ne 65 ot 05.02.2018 r., 3apeructpupoBaHHOr0 MUHUCTEPCTBOM
rocturuu (per. Ne 50134 ot 26.02.2018r.)

Pexomenmanmii 1Mo OpraHM3anuy IOIYYEHUS CpeaHero oOImero oOpa3oBaHUsS B Ipeneiaax OCBOCHHS

00pa3zoBaTeILHBIX MPOTPAMM CPEIHETO MPOodecCHOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIETO
o0Opa3oBaHus ¢ y4eToM TpeOoBaHMil DenepalibHbIX TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTAaHAAPTOB U
MOJIy4aeMoi NpoQeCCHH HIIM CIECHUATBHOCTH CPEIHEro Mpo(heCCHOHAIBHOIO 00pa3oBaHMs (ITMCHMO
JemapramenTa rocy1apcTBEHHON MOJIUTHKH B chepe MOATOTOBKH pab0vrX KaJIpOB U JTOTIOTHUTEIHHOTO
npodeccuonansHoro oopazoanus ot 17.03.2015 Ne 06-259);

MpOrpaMMBl [0 JUCIHUIUIMHE, pekoMmeHaoBaHHOM @PI'AY OUWPO B kadecTBe mnporpammsl Jis
pealu3alnnuyd OCHOBHOM mpodeccroHalbHOM oOpa3zoBaTenbHoi nmporpamMMbl CITO Ha 6a3e OCHOBHOTO
o011ero oOpazoBaHus C MOJIYYCHUEM CPEIHETo 001ero oopasoBanus mpoTokon Ne 3 ot 21 urons 2015
r., per Ne 377 pentersun ot 23 utons 2015 1. DI'AY «OHPOy;

[Iporpamm noarorosku cnenuanuctoB cpeanero 3seHa CIIb I'BITOY AYT'CI'ull

1.3. Heau yuyeOHOI JMCHUNIHHBI:
Copepxanue nporpaMMmbl «MaTemMaTHKay HallPaBJIEHO HA JOCTUKEHHUE CIEAYIOLINX

meJiemn:

* oOecneueHue C(HOPMUPOBAHHOCTH MPEACTABICHUA O COLMANBHBIX, KYJIbTYPHBIX H



UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMATUKH;

* o0ecrnieueHue cHOPMUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMHUYECKOTO U MATEMATHYECKOTO
MBIITJIICHHU A,

* obecnieueHue cHOPMUPOBAHHOCTH YMEHHM MPUMEHSATH MMOTYYSHHbIE 3HAHUS MPU PEIICHUN
pa3IUYHbIX 3a/1a4;

e o0ecrneueHue CGHOPMUPOBAHHOCTH TPEICTABICHMA O MaTeMaTHKe KaK  4YacTd
o011eueoBeYeCcKoil KyIbTypbl, YHUBEPCAIbHOM SI3bIKE HAYKH, MO3BOJISIOIIEM OMHCHIBATH
U U3y4aTh peajbHbIE MPOLECCHI U SBICHHUSL.

*  cpOopMHUPOBAHHOCTH MPEIACTABICHUNH O MAaTeMaTHKE KaK 4acTU MHUPOBOM KyJIbTYPHI U O
MECTE€C MATCMAaTUKHU B COBpCMCHHOfI OUBUIN3aAlIUHA, O cnoc06ax OIIMCaHUusd Ha
MaTEeMaTHUECKOM SA3BIKE SIBJICHUN PCATIBLHOT'O MUPA,

*  chopMHUPOBAHHOCTH TPEACTABICHUH O MAaTEMaTHYECKHX IMOHSATHUSX KaK O BaKHEUIINX
MAaTCMaTUUCCKUX MOJCIIAX, MO3BOJIAIOIINX OMNHUCBIBATL U U3Yy4YaThb PA3HBIC IMPOLECCCHI U
SIBIIGHUS; TIOHUMaHUE BO3MOXXHOCTH aKCHOMATHYECKOIO MOCTPOEHUS MaTeMaTH4YEeCKHX
TEOpHIi;

* BJIaJICHUE METOJaMH J0Ka3aTeIbCTB U aJTOPUTMOB DPELIEHUS; YMEHHE HX MPUMEHSTh,
MIPOBOAUTD TOKA3aTeIbHbBIE PACCYKICHHS B XO/I€ PEILICHUs 3a]aY;

d BJIAACHUC CTAHAAPTHBIMU MNPUCMAMU PCHICHUA PAUOHAJIBHBIX W HWPPALUOHAJbHBIX,
MOKa3aTCJIbHbIX, CTCICHHBIX, TPUTOHOMCTPUUCCKHUX ypaBHeHI/Iﬁ U HCPABCHCTB, UX
CHUCTCM; UCIIOJIL30BAHUC I'OTOBLIX KOMIIBIOTCPHBIX MPOTpaMM, B TOM YHCJIC IJIA IMOUCKA
MyTH PEIICHUS U WLIIOCTPALUU PELICHUs] ypaBHEHUI 1 HEPaBEHCTB;

* cpOpMHUPOBAHHOCTH MpEACTAaBIECHUNH 00 OCHOBHBIX TIOHATUAX, HAEIX U MeEToJax
MaTeMaTHYeCKOro aHallnu3a;

* BJIaJICHUE OCHOBHBIMHM MOHITHSIMH O IUIOCKUX U IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh Ha
yepTekax, MOACNSAX W B pealbHOM MHUpPE TeoMeTpuueckue (UTrypbl; MpPUMEHEHUE
M3YYEHHBIX CBOMCTB r€OMETPUYECKUX (GUTYyp U (OPMYI IS PEIICHHUS] TEOMETPUUECKUX
3a/1a4 U 3a]1a4 ¢ MPAKTUUYECKUM COJIEP KaHUEM;

* cQOpMHpPOBAHHOCTb NPEIACTABICHUNW O Tpoleccax ¢ SABJICHUAX, HMEIOLUX
BEPOATHOCTHBIN XapakTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B PealbHOM MHUpE, 00
OCHOBHBIX TIOHSATHUSIX SJEMEHTapHOM TEOPUH BEPOSITHOCTEW;,; YMEHUW HaXOAUTh U
OLICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B MPOCTEHIIMX TMPAKTHUYECKUX
CUTyalUsX U OCHOBHBIC XapaKTCPHUCTUKHU C.Hy‘-IB.fIHBIX BCINYHH,

d BJIAICHUC HABBbIKAMU UCIIOJIB30BAHUSA TOTOBBIX KOMIBIOTCPHLIX IMPOrpaMM IMpUu PCIICHHUN
3azad.

2. O0masi XapaKTepucTUKA y4eOHOM TN CUMIJIMHBI

JucuumuinHa MaTemMaTuka OTHOCUTCS K IPEeIMETHOI 006J1acTh MaTeMaTHKa U HHPOPMAaTHKA.

Marematuka siBiseTcss  GyHAAMEHTAIBHOW  00ImIe00pa3oBaTeIbHOM  JUCIUIIMHON  CO
CIIO)KUBIIMMCS YCTOWYMBBIM  COAEp)KaHUEM M OOmMMHM TpeOOBaHUSMH K IOATOTOBKE
oOydJaronuxcs.

OTO BBIpa)KaeTcs B COACP)KaHUU OOYyUEHUS, KOJIMYECTBE YACOB, BBIACISEMBIX Ha H3Yy4YEHUE
OTIENbHBIX TEM IPOTrpaMMbl, TIIyOMHE HX OCBOEHHUS CTyACHTaMH, OOBEME WU XapakTepe
MPAKTUYECKHX 3aHATUH, BUJIaX BHEAYUTOPHON CaMOCTOSATENIbHOM pabOThI CTYICHTOB.

OOu1re nenn u3y4eHust MaTeMaTHKU TPAJAULIMOHHO PEATM3YIOTCS B UETHIPEX HAIIPABICHUSIX:

1) oburee mpeacraBiacHue 00 UACAX U METO/IaX MATEMATHKH;

2) UHTEIUIEKTYalIbHOE Pa3BUTHE;

3) oBIaieHNEe HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSMH U YMCHUSIMH;

4) BocriUTaTEIbHOE BO3/ICICTBHE.

[Tpodunuzanus nenel MaTeMaTu4eckoro oopa3zoBaHus OTPAXKAETCS HAa BHIOOPE MPUOPUTETOB B
opraHu3anu y4eOHOM JeATeNbHOCTH oOyuarommuxcs. Jljis  TEXHHYECKOro, COLMAIbHO-
SKOHOMHYECKOTO mpodmield mpodhecCHoHanTsHOro 00pa3oBaHUsl BBIOOp IIeJiel CMeIaeTcs B
[IParMaTU4eckoM HaIpaBICHHUHU, MPEILyCMAaTPUBAIOLIEM YCWJIEHHWE U pacIIUpEHUE MPHUKIATHOTIO



XapakTepa M3Y4YCHUs] MaTEeMaTHKH, TPEUMYIIECTBEHHOW OPHEHTAIMHA Ha aTOPUTMHUYCCKHIA CTHITh
MO3HAaBaTeIbHONI ACATCIIBHOCTH.

N3yuenne maremaTuku Kak TpodHUIbHON 0011e00pa3oBaTeIbHON Y4eOHOW JAMCIUIUIMHEI,
YUUTBIBAIOLIEH  CleMU(HUKY  OCBaMBaeMbIX  CTyJeHTamMu win  cnenuaibHoctn  CIIO,
o0ecrnieunBaeTcs:

d BI:I60pOM Pa3JIMYHBIX TOAXOA0B K BBEICHHUIO OCHOBHBIX HOHHTI/II\/'I;

* (opmupoBanmeM cucTeMbl y4eOHBIX 3amaHui, oOecneunBaromux AP HEKTUBHOE
OCYIICCTBJICHHUC BI:I6paHHBIX HCJICBBIX YCTAHOBOK;

* o0oraimeHHeM CIEeKTpa CTHJICH y4eOHOH NesSTeIbHOCTH 32 CYET COTJIACOBAHUS C BEAYIIHMMHU
NesITeTbHOCTHBIMH XapaKTepPUCTUKAMU BEIOPAHHON CHEIMATbHOCTH.

[IpodunbHas cocTaBisiiomas OTpa)kaeTcsi B TPeOOBAaHHMSIX K IOJATOTOBKE OOyYaroluxcs B
JaCTH:

e o0meil cucTeMbl 3HAHWH: colepKaTelIbHbIE NPUMEPBl HCIOIb30BAHUS MAaTEMaTHYECKHX
uael U METOJIOB B IMPO(ECCUOHATLHON JEATEIbHOCTH;

* yMEHWIl: pa3iauume B ypoBHE TPeOOBAaHUI K CIOKHOCTH IPUMEHSIEMbIX aJITOPUTMOB;

* TPAaKTUYECKOTO MCIIOJIb30BaHMs TNPHOOPETEHHBIX 3HAHWMM W yMEHUH: HHIUBUAYaIbHOTO
y4eOHOro  OmbITa B  IOCTPOCHMM  MAaTEeMAaTUYECKMX  MOJIEJIeH,  BBIIOJIHEHHUH
HCCIIEA0BATEIBCKUX IIPOEKTOB.

Takum o0Opa3om, peanu3alys CoOAEp)KaHUS Y4eOHOW JUCHMIUIMHBI OPUEHTHpPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYyabHBIX XapaKTEPUCTUK YU4eOHOH paboThl, 3aBUCIIINUX OT MPOodus
npoeCCHOHATBHOTO  00pa30BaHMsA, TOJYYEHHUS ONbITa HUCIHOJb30BAaHUS MAaTEMAaTUKU B
COJIEpKaTENbHBIX U MPO(ECCHOHATHLHO 3HAUYMMBIX CHTYyalUsX [0 CpPaBHEHUIO C (opMalbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMU XapaKTEPUCTUKAMU O0YUYCHHUS.

Conepxanue y4eOHOW JTUCHMIUIMHBI —pa3pabOTaHO B  COOTBETCTBUM C  OCHOBHBIMHU
COJIep KaTEIbHBIMU JIMHUASMU O0YYEHUST MaTEMaTHKE:

d aHFGGPaHHGCKa}I JIMHHUA, BKIIOYaromiad CHCTEMAaTH3alluIO CBG,Z[GHI/Iﬁ 0 4Yucjiax, H3YUCHUC
HOBBIX U 0000IIEHNE paHee M3YYCHHBIX Onepanuii (BO3BEIACHUE B CTENEHb, W3BJIICUCHUE
KOpH$, JIOrapu()MUpPOBaHUE, CUHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC M OOpaTHBIE K HUM);
W3yYEeHUE HOBBIX BHJOB YHCJOBBIX BBIPOKEHUH © (HOPMYJ; COBEPIICHCTBOBAHHE
MIPAaKTUYECKUX  HABBIKOB M BBIYMCIMTEIBHOM  KYJbTYpPbl,  pacIlUpEeHUE U
COBEPIIECHCTBOBAHKE alreOpandeckoro ammapara, cOpMUPOBAaHHOTO B OCHOBHOH IIIKOJIE,
" Cro IPpUMCHCHUC K PCUHICHUIO MAaTCMATUUCCKUX U IMPUKIIAJHBIX 3a1a4;

* TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMAaTHU3allMi0 W PaCHIMPCHHE
CBEIEHUH O (QYHKUMAX, COBEPIICHCTBOBAHWE TIpadUUYECKUX YMEHHUI; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH W METOJAAMH MaTeMaTHYECKOrO aHaM3a B 00bEMe, MO3BOJISIOIIEM
UCCIIeIOBaTh 3JEMEHTapHble (YHKIMM H pemarh MpocTeIIne TeoMeTpUYECKHe,
¢dbusnveckue U Ipyrue NpuKiIaaHbIe 3a1auu;

¢ JINHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAHHAsA Ha MOCTPOCHHUHU W HUCCICAOBAHUN
MaTeMaTHYECKUX MOJENEH, Iepecekaronascs ¢ anreOpanveckoil W TEOPEeTHKO-
(YHKIMOHATBHON JUHUAMU M BKJIOYAIONIasl Pa3BUTHE M COBEPIICHCTBOBAHHE TEXHUKHU
anreOpandeckux MpPeoOpa3oOBaHMd ISl PEIICHWs] ypaBHEHHI, HEPABEHCTB H CHCTEM;
(dbopMUpOBaHHE CHOCOOHOCTH CTPOUTH M HCCIENOBATh MPOCTEUIINE MaTEeMaTHYECKHE
MOJICIM TPU PEUNICHWW TPUKIAIHBIX 3a4ad, 3a7ad M3 CMEKHBIX M CIHEIHaIbHBIX
JUCIUIIINH,

* TEOMETpHYECKasl JIMHHS, BKIIOYAIONIAs HATIISIHBIC IMPEICTABICHHUS O MPOCTPAHCTBEHHBIX
¢urypax u H3ydeHHE HUX CBOWCTB, (pOpMHpOBaHHE U pa3BUTHE NPOCTPAHCTBEHHOTO
BOOOpaKCHUS, Pa3BUTHE CIIOCOOOB TEOMETPHUECKUX W3MEPEHUH, KOOPIWHATHOTO W
BCKTOPHOI'O MCTOAOB JIsI pCHICHUA MATCMATUYCCKUX U MPUKJIAAHBIX 3a1a4;

* CTOXaCTHYECKas JIMHUS, OCHOBAaHHAsI HA Pa3BUTUN KOMOWHATOPHBIX YMEHUM, TPEICTaBICHUN
0 BEPOSITHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSAX OKPYIKAIOIIEro MUPA.



3. MecTo y4eOHOM TMCHUNJIMHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax [MIICC3 gucnumnianHa BXOJUT B COCTaB 0011€00pa30BaTEIHLHOTO YUeOHOTO
nukia. opmupyercs B cOCTaBe 0OIUX TUCITUTUINH.

O0bem y4yeOHOM TUCHUILVINHBI B y4eO0HOM IUIaHe M BHABI Y4eOHOI padoThI

O0BbeM yacoB/

Buj yueOHoi padoThI
3a4YeTHBIX e/l.

MakcumajibHasi ydeOHas Harpy3Ka (Bcero) 234/6,5
Oo6s13aTesibHAsI ayAUTOPHAs ydyeOHAasi HArpy3Ka (Bcero) 212/5,89
TOM YHCIIE:
TEOPETHUYECCKUE 3aHITHUS 132
MPAKTUYECKHE 3aHATHS 80
KoHncyabTauuu K 3K3amMeHy 16

IIpomexyTounas arrectanus B popMe IK3aMeH BO 2 cemecTpe 6




4. Pe3ybTaThl OCBOEHUS Y4e€OHOW TUCIUIIIUHBI
OcBoeHue coniep:kanus yaeOHOM TUCIUIUIMHBI 00€CIIeYNBACT JOCTHIKEHUE CTYACHTaMU
CIICAYIOINX Pe3ynbmamos.

JIUYHOCHHBIX'

c(hOPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHUKe KaK yHHBEPCATHHOM S3bIKE HAYKH,
CpelICTBE MOJCIUPOBAHMS SIBJICHUN U MIPOLIECCOB, UAEAX U METOJaX MAaTEeMaTHKU;
MOHMMAaHWE  3HAYMMOCTH  MaTeMaTHUKW  JUIl  HAy4YHO-TEXHHMYECKOro  Iporpecca,
c(OpPMUPOBAHHOCTH OTHOIIEHHS] K MaTEMAaTHKE KaK K YaCTH OO0IIEeYesIOBEYECKON KYJIbTYpPbI
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSL MATEMATUKH, YBOIIOLIMEN MAaTEMAaTUYECKUX UIEH;
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHHUs, aIrOPUTMUYECKOM
KyJIbTYpPbl, KPUTHYHOCTH MBIIUICHUS Ha YypOBHE, HEOOXoAMMOM g Oynyuien
po¢eCCUOHATBHON EATETLHOCTH, JIJISl IPOIOJDKEHUS 00pa30BaHUsI U CaMOOOpa30BaHMS;
OBIIAJICHHEC MAaTEMaTUYCCKUMHU 3HAHUSMU U YMEHHUSMHU, HEOOXOAMMBIMU B MOBCEIHEBHOMN
KU3HHM, JUISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAyUHBIX JUCUMUIUIMH W JUCHUILUIMH
MpoeCCHOHAIBPHOTO IHKJIA, NI TOJydeHHs: 00pa3oBaHHs B 00JACTAX, HE TPEOYIOUIUX
yIIIyOJICHHOW MaTeMaTHYeCKOU IMOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM HYHCIE CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUH BCEHl KM3HU; CO3HATENIbHOE OTHOIIEHUE K HEMPEphIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCTEIIHOM MPodecCHOHATBHON 1 00IIEeCTBEHHOU e TEIHHOCTH;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOH TBOPYECKOM M  OTBETCTBEHHOM
e TEeIbHOCTH;

TOTOBHOCTh K  KOJJIGKTUBHOM  paboTe, COTPYOHHYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOW, Y4eOHO-HMCCIEA0BATEIbCKON, MPOCKTHOW M
IPYTUX BUAAX AESATEIbHOCTH;

OTHOIICHHE K MPO(EeCCHOHAIBHON NEATeIbHOCTH KaK BO3MOXKHOCTH yYacTHSI B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAITMOHATBLHBIX TPOOIIEM;

Memanpet)memublx:

1.

YMEHHE CAMOCTOSITEJIbHO ONPENENATh LEJd JEATEIbHOCTH W COCTaBIATH  IUIAHBI
NEATEIbHOCTH; CAMOCTOSITEIbHO OCYILECTBIIATh, KOHTPOJUPOBaTh M KOPPEKTUPOBATh
JEATEIIbHOCTD; UCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI ISl JTOCTHKEHUS MOCTABJICHHBIX
[eel U peann3aliy IJIaHOB JIeATEeIbHOCTH; BRIOUPATh YCIEIIHBIE CTPATETHH B Pa3IMIHbIX
CUTYaIUsX;

yMEHHE NPOAYKTHUBHO OOIIAaThCd M B3aMMOJCICTBOBATH B IPOLIECCE COBMECTHOM
NEeSTeIbHOCTH, YUYWUTHIBATh IO3ULMU APYTUX YYACTHHUKOB JEATENBHOCTH, 3((HEKTUBHO
paspeniaTh KOH(JIUKTHI,

BIIQJICHUE HAaBBIKAMH TO3HABATEIIbHOM, Yy4eOHO-UCCIIEIOBATEILCKOH ©  TPOCKTHOU
JeSITeNbHOCTH, HaBBIKAMU pa3pelieHust MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATENIbHOMY TIOMCKY METOJIOB PEIICHHUS NPAKTUYECKUX 3a]ad, [PUMEHEHHIO
Pa3IMYHBIX METOAOB ITO3HAHUS;

TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOSATENBHOM HH(POPMALMOHHO-TIO3HABATEIBHOM
NEATEIbHOCTH, BKJIKOYAas YMEHHE OpPHEHTHUPOBATHCS B PA3JIMYHBIX  HMCTOYHHMKAX
nH(pOpMaIIUY, KPUTHUECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAITHIO, TTOTydaeMyI0 U3
Pa3INYHBIX UCTOYHHUKOB;

BJIAJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHE SICHO, JJOTUYHO U TOYHO M3JIaraTh CBOKO TOUYKY
3pEHHUsI, UCTIOIb30BATh AJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HaBBIKAMU [103HABATEIbHON peQIIeKCUU KaK OCO3HAHHsI COBEPILACMbIX JCHCTBHMA
U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTaTOB M OCHOBAHMM, I'DAHMI] CBOETO 3HAHUSI U
HE3HAHMS, HOBBIX MTO3HABATEIbHBIX 33/1a4 U CPEACTB I UX JOCTUKECHHUS;
L[EJIeYCTPEMIICHHOCTh B MOUCKAaX M MPUHATUU PElIeHUM, COOOpa3UTENbHOCTh U MHTYULIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHMI; CIIOCOOHOCTh BOCIPUHUMATh KPacoTy H
TapMOHUIO MUPA;



1.

npeomMemHmuix:

c(OpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKe KaK 4YacTH MHUPOBOH KYJIbTYphl H
MEeCTe MaTeMaTHMKd B COBPEMEHHOM IMBWIIM3AIMM, CIOcOo0ax OMHCAHUS SIBJICHHM
pEaIbHOrO MUPA HA MATEMAaTUYECKOM SI3BIKE;

. ¢hOPMUPOBAHHOCTh TMPEJCTABICHUNH O MaTEeMaTHUYECKUX IOHATHUAX KaK BaKHEMIIUX
MaTeMaTUYeCKUX MOJENAX, MO3BOJISIIOIINX ONUCHIBATh M W3y4yaTh pa3HbIe MPOIECCHl U
SBJICHUS; TIOHUMaHUE BO3MOXHOCTH aKCMOMAaTHYECKOTO0 MOCTPOCHUS MaTeMaTHYECKUX
TEOpHI;

BIIAJICHUE METOJIaMH JI0KA3aTeIbCTB M AITOPUTMOB PEILICHUS, YMEHUE HUX HPUMEHSTb,
MPOBOJIUTH TOKA3aTeJIbHbIE PACCYKICHUS B XOJI€ PEIICHUS 3a]1ay;

BJIaJICHUE CTaHAAPTHBIMU TpUEMaMHU pELIECHUS pPAlMOHANBHBIX M HpPpaIOHAIbHBIX,
MOKAa3aTeIbHBIX, CTETIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX IpOrpaMM, B TOM YHCJE AJIs MOUCKA IMyTH
pElIeHUs U WUTIOCTPALMK PEIlieHUs] ypaBHEHUH 1 HEPaBEHCTB;

c(hOpMHUPOBAHHOCTH MPECTABICHNUN 00 OCHOBHBIX MOHATHIX MAaTEMaTHUECKOIr0 aHAJIN3a U
UX CBOMCTBaxX, BJaJE€HUE YMEHHEM XapaKTepu3oBaTb TMoBeAeHHE  (QYHKIH,
HCIIOJIb30BAaHUE TIOTYYEHHBIX 3HAHUH JIJIs1 ONTMCAHUS U aHaJIN3a pealbHbIX 3aBUCUMOCTEH;
BJIQJICHUE OCHOBHBIMHM TMOHSATHUSMH O IUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, HX OCHOBHBIX CBOWCTBaX; C(OPMUPOBAHHOCTh YyMEHHs PACIIO3HABATH
reoMeTpuueckue QGUrypbl Ha 4YepTeKax, MOJEISIX U B PEaTbHOM MHUpE; MPUMEHEHUE
M3YYEHHBIX CBOICTB reoMeTpuueckux ¢Guryp u (Gopmyn Ui pelieHuss TeOMEeTPUYECKUX
3a]a4 1 3a]1a4 C IPaKTHUYECKUM COJIepPKaHUEM;

. ¢OPMHUPOBAHHOCTH MPECTABICHUN O TPOIECCAX U SBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIM
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHUPE, OCHOBHBIX TOHSATUSIX
3JIEMEHTapHON TEOPUU BEPOATHOCTEH; YMEHUN HAaXOIUTh W OILIEHMBATh BEPOSITHOCTHU
HACTYIUICHUS] COOBITUH B MPOCTEHIIMX MPAKTHYECKHX CUTyallUIX U OCHOBHBIE
XapaKTePUCTUKU CIIy4alHbIX BETHUNH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM IPU PELICHUU
3a/1au.

"MaremaTuka'" (BKiIOYas ajaredpy M Hayaja MaTeMATHYeCKOr0 aHajm3a,
reoMerpuio) (yriayOJjieHHbI YpOBeHb) - TpeOOBaHHSI K NpeIMETHBIM pe3yJbTaTaM
OCBOEHHSl YIUIyOJIEHHOT0 Kypca MaTeMAaTHKHU /[0/LKHbI BKJIOYATH TpPeOOBaHHMS K
pe3yJbTaTaM 0CBOeHHUsI 0230BOr0 Kypca U IONOJHUTEIbHO OTPAKATh:

(B pea. Ilpukaza Munoopuayku Poccuu ot 29.06.2017 N 613)

1) chopMHpPOBAaHHOCTh TMPEACTABICHUNA O HEOOXOJUMOCTH JI0KA3aTEIbCTB IPHU
00OCHOBAaHMM MAaTEMaTHYECKMX YTBEPKACHUH M POJM aKCHOMATHKH B TPOBEICHUH
JEeTyKTHBHBIX PACCYyKICHUN;

2) chopMHpOBaHHOCTH MOHATHMHOIO ammapara IO OCHOBHBIM pa3lienaM Kypca
MaTEeMaTHKH; 3HAHUW OCHOBHBIX TeopeM, (GOpMyT M YMEHHUS HUX MPUMEHSTh;, YMEHUs
JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAHJAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

3) chopmupoBaHHOCT, YMEHUI MOJETUPOBATH pEaAllbHBIC CUTYallUH, HCCIEI0BAThH
ITOCTPOEHHBIE MOJIENN, UHTEPIPETUPOBATH NOJYUEHHBINA PE3yJIbTAT;

4) chopMHPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX IMOHATHUSIX MaTeMaTHYECKOTO
aHauM3a W MX CBOWCTBAX, BIAJCHHE YMEHHEM XapaKTepu3oBaTh MNOBEICHHE (PYHKLUH,
WCIIOJIb30BaHUE TTOYICHHBIX 3HAHUH JUTS OTIMCAHUS M aHAIIN3a PEATbHBIX 3aBUCHMOCTEH;

5) BnajieHne yMEHUSIMHU COCTaBJICHUS BEPOATHOCTHBIX MOJIENIEH 10 YCIOBUIO 3a/1a4l U
BBIUHCIICHUS] BEPOSATHOCTH HACTYIUICHHUSI COOBITHI, B TOM 4YHCJE C MPUMEHEHHEM (opMyIl
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPHM BEPOSITHOCTEH; MCCIIEHOBAHUS CITy4alHBIX
BEJINYUH 110 UX PACIpPEIEICHUIO.



5. Conep:xanue y4eOHOM AMCHMILIMHBI

BBenenue

Matematuka B HayKe, TEXHHKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHSIX U
MPAKTUYECCKOW JIeATeNbHOCTH. llenmn w 3amaum wW3ydeHUs MaTeMaTHUKW IPH OCBOCHUU
crnermmanbaocrer CIIO.

AJI'EBPA

Pa3zseumue nonsamus o uucie

Lenple u parmoHansHbIe ynca. JelicTBUTeNbHbBIE Yncia. [Ipubnusicennvle GblYUCTIEHUSL.
Komnnexcnvie uucna.

Kopnu, cmenenu u nocapugmoi

Kopnu u crenenu. KopHu HaTtypaiabHON CTENEHW U3 YKCIAa U UX CBoMcTBa. CTeneHu ¢
palMoOHANBHBIMM ~ TOKAa3aTelsIMM, HUX CBoicTBAa. C(CTenmeHu ¢  JIEHCTBUTEIbHBIMU
nokazarensimu. Ceoticmea cmenenu ¢ 0elcCmeumenbHblM NoKa3amenem.

Jlorapudgm. Jlorapudpm uncia. OcHOBHOE JTIOTapuPMUIECKOE TOKACCTBO. JlecaTuuHbIe
u HarypanbHble jorapudmel. [IpaBuna neiictBuii ¢ nmorapupmamu. Ilepexon k HOBOMY
OCHOBAHMIO.

IIpeoGpa3oBanue anredpanyecKux BoIpazkeHmii. [I[peoOpazoBanue palmoHaIbHBIX,

UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeNbHBIX U JIOTAPU(PMUUYECKUX BbIPAKCHHII.

Ilpakmuueckue 3anamus

ApudmMerndeckre ACUCTBUS HAJl YHUCIAMH, HAXO0XKICHUE NPUOIMKCHHBIX 3HAYCHUN
BEeJIMYMH W TOTPENTHOCTEH BBIUMCICHUN (20COMIOTHOM W OTHOCHTEIBHOM), CpaBHEHHE
YHUCJIOBBIX BBIPAXKEHUN.

Brruucnenue u cpaBHeHUE KOPHER. BhINoIHEHNE pacyeToB ¢ paiuKaiaMu.

Pemienne wuwppanuMoHanbHBIX ypaBHEHMH. HaxokaeHue 3HA4YeHU CTeneHel ¢
panMoHaNbHBIMH TOKa3arensiMu. CpaBHeHue cteneHeld. [IpeoOpa3zoBaHus BBIpaKEHUH,
coZlepKalllMX CTENEeHU. PeleHne mokasaTenbHbIX ypaBHEHU.

Pemienne npukiiaHbIX 3a1a4.

Haxoxnenue 3HaveHwil Jsorapudma 1O MPOU3BOJLHOMY OCHOBaHHIO. Ilepexon ot
OJTHOTO  OCHOBaHMSI K  JpyroMy. Bbluncienue u  cpaBHeHHe  jorapudmos.
JlorapudmupoBanue u MOTEHIIUPOBAHUE BBIPAKCHUM.

[TpuOnkeHHbIE BHIYMCIECHUS U PELICHHS] IPUKIIaIHbIX 3a/1a4.

Pemenune norapuMuyeckux ypaBHEHUI.

OCHOBbI TPUTTOHOMETPHUH

OCHOBHEI€E ITOHATHA

Pagnannas wmepa yria. BpamarensHoe pamxkeHue. CHHYC, KOCHHYC, TaHI€HC U
KOTaHI'€HC YHCIIA.

OcHOBHBIC TPUTOHOMCTPHYCCKUC TOXKIACCTBA

®opmyiibl ipuBeAeHU. Dopmyiibl crnoxkeHus. DopMysl yaBoenuss opmyvl
NONO0BUHHO20 Yeld.

[IpeoOpazoBanms MPOCTEHIITUX TPUTOHOMETPUICCKUX BhIPAKEHUN



[IpeobpazoBanne CyMMBbl TPUTOHOMETPUYIECKUX (QYHKLUH B TPOU3BEJCHUE U
MIPOU3BENICHUS B CYMMY. Buipasicenue mpueconomempuyueckux yHKyuil uepes maH2enc
NOJIOBUHHO20 ap2YyMeHma.

Tpuronomerpruyeckue ypaBHEHUS 1 HEPAaBEHCTBA

[Ipocreiine TpUrOHOMETpUYECKUE ypaBHEHUS. [Ipocmetiwiue mpucoHomempuyeckue
HepaseHcmaa.

OoOpaTHble TpUroHoMeTpruYeckne QyHKIUU. APKCUHYC, aPKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

PaguanHblii MEeTOT M13MEPEHMSI YIJIOB BPALLEHUS U CBSI3b C TpagycHOU Mepoil. OCHOBHBIE

TPUTOHOMETPHUUYECKHUE TOXKAECTBA, (POPMYIIBI CIIOKEHUS, YABOCHUS, TpeoOpa3zoBaHue

CYMMBI TPUTOHOMETPUYECKNX (PYHKIUH B POU3BECHHE, IPe0oOpa3oBaHue

MIPOU3BENICHUS TPUTOHOMETPUIECKUX GyHKIMA B cymMmMy. [Ipocreiimme

TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.

OO6paTHbie TpUroHOMETpUUYecKre QyHKIUU: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

@OyHKIUH, X CBOMCTBA U rpaduKu

@yukuuu. OO6nacTh oOmpeneneHuss M MHOXKECTBO 3HadyeHWi; rpaduk ¢yHKUUH,
nocTpoeHue rpaduKoB (PyHKIMHI, 3aJaHHBIX PAa3TMUYHBIMU CIIOCOOAMHU.

CepoiictBa (QyHKUMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTrPAHUYEHHOCTb,
NepUOTUIHOCTh. [IpOMEXYTKM BO3pacTaHusi W yOBIBaHWS, HAauOOJbIICe W HaWMEHbIIEE
3Ha4YCHUs, TOUKU dKcTpemyma. [ padmdeckas uaTepriperanus. [Ipumepbl GyHKIIMOHATBHBIX
3aBHCHMOCTEHl B pEANbHBIX IMpoILeccaX U SBICHUSX. ApHPMETHUECKHE OIlepanuu Hal
GYHKIUAMU.

Crnoxnas dyHkuus (komrno3uius). [louamue o nenpepvleHOCmu ByHKYUU.
Oo6patHnblie pyakuuu. Ooacms onpeoenenuss u 00.1acmv 3HaA4eHUl
obpamuoi pynxyuu. I paghux obpamnoii pyHxyuu.

CreneHHble, OKa3aTeNbHbIE, JIOTapu(pMuIecKre u
TpPUTOHOMETpHYECKHE (QYyHKINN.
OOpatHble TpUrOHOMETpUYEeCKHEe QYHKIIUU

Onpenenennst GyHKINMA, UX CBOMCTBA U TpadUKH.

[IpeobpazoBanus rpadukos. [lapamiensHbIil IEpEeHOC, CHUMMETPUSI OTHOCHTEIIBHO OCEH
KOOpJMHAT U CHMMETpPHUS OTHOCHUTEJIPHO Hadaja KOOPAMHAT, CUMMETPHS OTHOCHUTEIBHO
IPSIMOM Y = X, paCTsyKEHHUE U CKATUE BJIOJIb OCEH KOOPAHUHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCHMOCTEH MEXIy NMEPEMEHHBIMU B pealbHBIX MPOIECCaX W3 CMEKHBIX
mucturiud.  Onpenenenue ¢yHkumid. [loctpoenne u  4ureHwe rpaduKoB (QYHKITUH.
HccnenoBanune ¢ynkuun. CBoWCTBa JIMHEHHOW, KBaJpaTUYHOM, KyCOYHO-THHEHHOW W
npoOHo-nmuHelHON (yHKuMil. HenpepriBHble U mnepuoandeckue ¢yHkuuu. CBoiicTBa H
rpaduKu CHHYycCa, KOCHHYCa, TaHTeHca M KoTaHreHca. OOpaTHbIe (PYHKUIUU U MX TpapuKH.
OOparnaple  TpuroHomerpuueckue ¢GyHkmuu. IIpeoOpazoBanms rpaduka (QyHKIHH.
IMapmonnueckue xkonedanus. [Ipukinagnbie 3a1aum.

[ToxazarenbHble, TOorapupMUUIECKIe, TPUTOHOMETPUUYECKHE YPAaBHEHUS U HepaseHCmad.

HAYAJTIA MATEMATHUYECKOI'O AHAJIM3A

MocaenoBareabHocTH. CIOCOOBI 3aJaHMS M CBOMCTBA YHCIIOBBIX
MMOCJIEOBATEIbHOCTEH.
Ilonamue o npedene nocredosamenvuocmu. Cywecmeosanue npeoena MOHOMOHHOU
oepanudenHol nociedosamenvhocmu. CyMMHPOBaHHE TOCIIEA0BaTeIbHOCTENH. beckoHeuHo
yOBIBaroIasi TEOMETPUUYECKAsI POTPECCUS U €€ CyMMa.



IIpousBoanas. [lonarue o mpon3BoAHON (HYHKIMH, €€ TEOMETPUUCCKUA U (DU3NUECKUIA
CMBICII. YpaBHEHHUE KacaTelbHOW K rpaduky QyHkuuu. [IponsBonHble CyMMBI, pa3HOCTH,
IIpOoU3BeeHNUs, YacTHbIe. [Ipon3BOAHBIE OCHOBHBIX 3J€MEHTapHbIX (QyHKIMHA. [Ipumenenue
MPOM3BOJHON K HCCIAEAOBaHUIO (YHKIIMH W TOCTpoeHuto TpadukoB. [Ipouszsoouvie
00pamuoll GyHKYUU U KOMROZUYUU YYHKYUU.

[Ipumepsl MCIONB30BaHUA NPOU3BOAHOW MJI HAXOXKICHUS HAWIY4YLIETO PEIICHUS B
NPUKIAAHBIX 337a4ax. BTopas mpou3BojHas, €€ reoOMeTpUdYecKuid U (PU3UUECKU CMBICI.
Haxosxnenue ckopocTH JUIs Iporecca, 3a1aHHoro (opMyJion U rpadukom.

IlepBooOpa3nass u wuHTerpan. IIpuMmeHeHune onpelneneHHOro HMHTErpaiza s
HAXOXJCHUS TIUIOUIaaM KpuBONMHEHHON Tpaneuun. Popmyna Heiotona—IJleiibnuna.
ITpuMepbl NpUMEHEHUs UHTEerpaiia B (PU3MKE U TEOMETPHH.

Ilpakmuueckue 3anamus

YucnoBas MOCIIEAOBAaTENBHOCTh, CIOCOOBI €€  3a/JaHus, BBIYMCICHUS YJICHOB
nocienoBarenbHOCTH.  Ilpegen  mocnenoBarenbHOCTH.  beckoHeyHO — yObIBaromias
reoMeTpHUUEeCcKas IPorpeccusl.

[IpousBogHasA: MEXaHUYECKUN U TE€OMETPUUECKUN CMBICT TPOU3BOJTHOM.

VYpaBHeHue kacaTenbHOW B obmiem Buze. IlpaBuna u Gopmynsl auddepeHpoBanus,
TabauIa MPOU3BOJIHBIX JJIEMEHTApHbIX (yHKIMHA. MccnenoBanue (QyHKIMU € MOMOIIBIO
npou3BoaHOW. Haxoxaenue HauOoOJbIIEro, HaUMEHBLIETO 3HAYEHUS M HKCTPEMAIIbHBIX
3HAYCHHUU PYHKITUH.

WuTterpan u nepBoobpaszHas. Teopema Hetorona—1Jleiibnuna. [Ipumenenne naTerpaia K
BBIYUCIICHUIO (PU3UUECKUX BEIMYMH U TUIOIIAICH.

YPABHEHHMA 1 HEPABEHCTBA

YpaBHeHusi W  CHCTeMbl ypaBHeHMil. PanumonanbHble, HppallMOHAIIBHBIC,
[I0Ka3aTeIbHbIE U TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHUIIBHOCTD YpaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBI MX peELIEHUS (pa3jI0oKEHUE Ha MHOXHUTENIU, BBEIACHHE HOBBIX
HEU3BECTHBIX, MTOACTAHOBKA, TpadUUeCKUil METO).

HepaseHncrsa. PaunonainsHsle, UppalOHaIbHbIE, [I0KA3aTEIIbHbBIC u
mpueoHomempuyeckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHMUSL.

Hcnosb3oBanue CBOMCTB M rpapuKoB QyHKUMI NPU pelICHUH YPaBHEHUH U

HepaBeHCTB. Meto naTepBanioB. M3o00paxeHne Ha KOOPIMHATHON TIOCKOCTH

MHOKECTBA PELICHU YPAaBHEHUW U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CHUCTEM.

Ilpuknaousie 3a0auu

[IpuMeHEeHrEe MaTEMaTUYECKUX METOJOB [UIsl PELICHHS COAEPKATEIbHBIX 3a1a4 U3
pa3nuYHbIX 001acTel HAYKH U MPAKTUKU.

HuTepriperanys pe3ynbraTta, y4eT pealbHbIX OTPaHUYEHUH.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocuinbHOCTE ypaBHeHHH. [Ipeobpa3oBanue ypaBHEHHIA.

OcHoBHbIE IPUEMBI pELICHUs] ypaBHEHUH. Perenne cuctem ypaBHeHuil. Mcnonb3oBanue

CBOWCTB M IrpauKoB (PYHKLMH s pelICHHs ypaBHEHUH U HEPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHATHS KOMOMHATOPWUKH. 3ajayd Ha TMOACYET YHCJIA pPa3MEIICHHM,
MepECTaHOBOK, codeTaHuil. Pemienne 3amad Ha mepebop BapuanToB. Popmyna OuHOMA
Hrrorona. CBoiicTBa OnHOMUHANBHBIX KO3 uruenToB. Tpeyroapuuk [Tackans.

DNEMEHTHI TEOPUH BEPOSITHOCTEMN

CoObITHE, BEPOATHOCTh COOBITHSA, CIIOKEHUE U YMHOXXEHUE BeposiTHOcTel. [lonamue o
Hezasucumocmu coovimuu. JucKkpemuas ciyuaiHas GeluduHa, 3aKOH ee pacnpeoeneHusl.



Yucnosvie xapaxmepucmuku OUCKPEMHOU CAVHAUHOU 6eauyuHvl. [lonamue o 3axoue
bonvbuux Yucen.

DeMEHTBl MaTEMaTHYECKOH CTaTUCTHKH

[IpencraBnenre qaHHBIX (TAOJIUIIBI, TUATPAMMBIL, TPADUKH), 2eHEPATbHASL COBOKYNHOCTb,

8b1O00pKA, cpedHee apughmemuueckoe, meouana. Ilonamue o 3adauwax mamemamuieckou

CMAamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 6epoAmMHOCMHbBIX MEMOO08.

Ilpakmuueckue 3anamusn

HcTopust pa3BuTrs KOMOMHATOPUKU, TEOPUU BEPOSATHOCTEH M CTATUCTUKU U UX POJb B
pa3IMYHBIX Ccdepax dYeloBEUYEeCKOW IKU3HeaeaTenbHoCcTH. [IpaBmia KOMOWHATOPUKH.
Pemenne koMOWHATOPHBIX 3adad. Pa3MerneHws, codeTaHUss W TEPECTAaHOBKU. buHOM
Hprotona u tpeyronbauk [lackans. [lpukinannsie 3agaum.

Krnaccudaeckoe omnpeieneHne BEpOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpEMa O CyMMeE
BeposiTHOCTEN. Brruncinenue BepostHocte. [Ipukitannble 3anaun. [Ipencrasnenue
YHCIIOBBIX JaHHbIX. [IpuKkiagHble 3aqau

I'EOMETPUA

Hpﬂsze u niockocmu 6 npocmpancmee

B3anmHoe pacrnonokeHue AByX HpsIMBIX B MpocTpaHcTBe. [lapamienbHOCTh MpsAMON U
mwiockoctH. IlapamienbHocTh TOCKOcTel. [lepneHauKyIsIpHOCTh TPSMOW M TUIOCKOCTH.
[lepieHAMKYAp W HAKJIOHHAA. YTOJ MEXIY NPSIMOM W IJIOCKOCTBIO. [[ByrpaHHBINA yTroJI.
VYron mexay miockocTsiMu. [lepneHauKyIspHOCTh ABYX MIIOCKOCTEH.

['eomeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapalIeNIbHbIM NEPEeHOC, CUMMETPHS
OTHOCUTENBHO TIOCKOCTH.

[TapannensHoe npoexkTupoBanue. [lnowads opmoeonanvHolu npoekyuu. V300paxeHue
MIPOCTPAHCTBEHHBIX (UTYP.

MHOrorpaHHUKH

Bepuunsl, pebpa, rpaHu MHOTOTrpaHHuKa. Pazeepmra. Mnozoepannvle yenvl. Boinykivle

muozoepannuxu. Teopema Diinepa.

[pusma. lpsmas u naxronnas npusma. [IpaBunsaas npusma. [apamnenenunen. Ky6.

IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupamMuaa. Terpasap.

Cummertpun B KyOe, B TapajuleJenuIee, B IpU3Me U MUPaMUJeE.

CeueHus Ky0a, IPU3MBbI U IUPAMU/IBL.

IIpencraBnenne o© MpaBUIBHBIX MHOIOTpPaHHUKAaxX (TeTpasape, KyOe, OKTa’Jpe,
JOJIeKadIpe U UKOCAdIPE).

Tena 1 MOBEpXHOCTH BpaLCHUS

Hunmuuaap u koHyc. YceueHHbI kKoHyc. OcHOBaHWE, BBICOTA, OOKOBas TMOBEPXHOCTD,
oOpa3yromas, pa3Beprka. OceBble CEUeHUS U CEUCHU S, MapalJIeIbHbIE OCHOBAHMIO.
[Tap u cdepa, nx ceuenus. KacarenbHas mIoCKOCTh K cdepe.

H3mepenus B reomerpuu

O06nem u ero usmepenue. uterpanbaas popmyina oobema.

@opmynel o0beMa Ky0a, MPSMOYTOJBHOTO Mapaielenunena, MPU3MbL, IMIHHIPA.
®opmyiiel 00beMa MUpaMuIbl U KoHyca. POpMyIIbl TUIOIAAN MOBEPXHOCTEH IMIMHAPA U
KoHyca. @opmyIbl 00beMa 1mapa u 1miomagu chepsl.

[MonoOue ten. OTHOIIEHUS MIIOIAIeH TTOBEPXHOCTEH U 00BEMOB MOI0OHBIX TEJ.

KoopauHatsl 1 BEKTOpBI



[IpsmoyronbHast (gekapToBa) CHUCTEMa KOOpPAMHAT B mpocTpaHcTBe. Dopmyna
paccTOsSHUS MEXTY IBYMsI TOUKaMU. Y paBHEHUS C(HEPBI, n10CKOCMU U NPIMOLL.

Bektopel. Moaynbs Bektopa. PaBeHCTBO BeKTOpOB. CIIOKE€HHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4YuCJIO. PasimokeHHe BEKTOpa [0 HAIpaBICHUSM. YIOI MEXAYy ABYMs
BekTopaMu. [Ipoekuust BekTtopa Ha ochb. KoopauHatel BekTopa. CkajasipHOE MPOU3BEICHUE
BEKTOPOB.

Hcnons3oBanre KOOPAVHAT U BEKTOPOB IIPU PELICHUM MAaTEMaTUYECKUX U MPUKIAJIHBIX
3a/1a4.

Ilpakmuueckue 3anamus

IIpu3Hakyu B3aMMHOIO pACIOJIOKEHUS MNPAMBIX. YTOJI MeEXAYy NpAMbIMHU. B3aumnHoe
pacIoJIOKEHUE MPSMBIX U IUIOCKOCTEH. [lepreHIuKyisap U HaKJIIOHHAs K IUIOCKOCTH. YTOII
MEXIYy IpsMOM U IUIOCKOCTBIO. TeopemMbl O B3aMMHOM pAaCHOJIOKEHHUH MPSMOH U
IJIOCKOCTH. Teopema o Tpex NMeprneHIuKysapax.

IIpu3Haky 1 CBOMCTBA MapaUIEIbHbIX U IIEPIEHIUKYISIPHBIX III0OCKOCTEN. PaccTossHue

OT TOYKH JI0 IIJIOCKOCTH, OT MPAMOH 10 INIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMH, MEXY CKPELIMBAIOIUMUCS NMPSMBIMH, MEXy IIPOU3BOIBHBIMU (PUIypaMHU B
IIPOCTPAHCTBE.

[TapannensHoe MPOEKTUPOBAHHUE U €r0 CBOMCTBA. Teopema O niowadu opmo2oHAIbHOU
npoeKyuy MHO20y201bHuUKa. B3aMHOE pacroyiokeHUe MPOCTPAHCTBEHHBIX QUTyp.

Paznuunble  BHIBI MHOTOTpaHHHUKOB. WX wum3o0paxkenus. CedeHus, pa3BepTKU
MHOrorpaHHukoB. Inomane nosepxnoctu. Bunpl cummerpuil B npoctpancTse. CUMMeETpus
TeJ BpallleHUs U MHOTOTPaHHUKOB. Brruncienue miomaaei 1 00eMoB.

Bexkropsl. JlelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMA KOOPAUHAT B IIPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPEPHI, MIOCKOCTU. PaccTosiHue Mexay Toukamu. JleiicTBus ¢
BEKTOPAaMH, 33JJaHHbIMU KoopAuHaTaMu. CKallipHOE IPOM3BEIEHNE BEKTOPOB. BexTopHoe
ypaBHEHHUE MIPSIMOH U INIOCKOCTU. VCrionb30BaHne BEKTOPOB IIPH 10OKA3ATEIbCTBE TEOPEM

CTEpEOMETPHH.

JUisi BHEAyJUTOPHBIX 3aHATHUM CTYyACHTaM Hapsiy C PEIICHMEM 3a1ad U BBIIOJHCHHUS
NPAKTUYECKUX 3alaHUM MOXKHO MPEMJIOKUTh TEMbI UCCIIEIOBATEILCKUX U pedepaTUBHBIX
paboT, B KOTOPHIX BMECTO CEpU OTAETBHBIX MEJKHX 3a/1a4 U YINPAKHEHUN MpeaIaraloTcs
CIOJKETHBIE 3aJaHusl, TPEOYIOINE TUTEIHHOM paboOThl B paMKax OJHON MaTeMaTHYEeCKOMN
CUTyallud. DTH TEMbI MOTYT OBbITh KaK MHAWBUIAYAIBHBIMU 33JIaHUSIMH, TaK U TPYIIIOBBIMU
JUIsL COBMECTHOT'O BBITIOJTHEHUS MCCIIEA0OBAHN.

Ipumepnvie memul pechepamos (00k1a008), Uccie008aMeNbCKUX NPOEKMOE

* HemnpepsiBHBIE APOOH.

* JlpuMeHeHue CI0KHBIX IPOLEHTOB B 3KOHOMHUYECKHUX pPacyeTax.
* [lapannenbHoe MPOEKTUPOBAHUE.

* CpenHue 3HaYEHMSI U UX IPUMEHEHUE B CTATUCTHKE.

* BexkTopHOE 3a/1aHHE MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
* Clio)xeHue rapMOHUYECKHUX KOJIeOaHuil.

* I'paduueckoe perieHne ypaBHEHHI 1 HEPABEHCTB.

* [IpaBuibHBIE U NOTYNPABUIBHBIE MHOTOTPAHHUKH.

» KoHHueckue ceueHns U NX IPUMEHEHUE B TEXHUKE.

* [lonstue quddepeHnnana u ero NPUIOKEHUSI.

e (CxeMbl NOBTOPHBIX UCTIBITaHUN bepHyuin.

* HccnenoBanue ypaBHEHHUM U HEPABEHCTB C IAPAMETPOM.



6. TemaTn4yeckni IJIAH U coJepKaHUE Y4eOHOM QM CcHUIIMHBI MaTemMmaTnka.

HaunmeHnoBanmue
pa3aeioB U TeM

Copepxanue yueOHOTr0o MaTepHaJja, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
camMocTosiTeJIbHasA padoTa o0yyaromuxcs

O0bem
JyacoB/3a4eTH
BIX €]I.

YpoBeHnn
0CBOEHMHSI

1

2

3

4

Pazgen 1. PazBurHe NoHsATHSA 0 YHCIE

2

Tembl

ConepxaHnue yueOHOTO MaTepuana

1. Wcropus pazButust moHsATHs yucia. JleiicTBurensHblie uncia. [lepeBon yncen u3 oOBIKHOBEHHBIX IPOOCi

B JICCSITHYHBIC U 00paTHO

2. TorpeumnocTu Bbruucienuil. [Ipaktuyeckue mprueMbl BEIMUCICHUH ¢ TPUOIMKEHHBIMU TaHHBIMU C
MOMOIIBIO TaOJIHIL M BRIYMCIUTEIBHON TEXHUKH

3. KowmimiekcHsle 4ynciaa 1 uX TCOMCTPHUYICCKAA UHTCPIPCTALHA. ﬂeﬁCTBHH C KOMIIJICKCHBIMH YHCJIAMH B

anredpandeckoi popme

4. Ilp.p. Pemienue 3ananuii no pasaeny «JleCTBUTEIbHBIE U KOMIUIEKCHBIE UHCIIA»

5. Ip.p. Pemenue npumepoB u 3aaad. KouTposb 3HaHUHM 110 TeMe «J[eCTBUTEIBHBIC U KOMIUIEKCHBIC
quCIay

Paznea 2. Kopuu,

CTeneHu, Jorapugmbl

Tembl

ConepxaHue yueOHOTO MaTepuana

1. Kopenb N-ii cTeneHu u ero cBocTBa. Brruncienne KopHs N-i CTeneHu

2. lIp.p. Pemenne nmpoctedmux ypaBHEHUI M HEPABEHCTB C paauKaIaMU

3. CrenieHu ¢ PalrOHaJIbHBIMU U I[eﬁCTBHTeHBHBIMH MoKa3aTeJIsIMU U MX CBOMCTBA

4. [lokazarenabHble ypaBHEHUS

5. [lokazarenbHble HEpABEHCTBA

6. [Ip.p. Pemenne noka3aTenbHBIX YpaBHEHHI M HEPABCHCTB

7. Jlorapudm ¢ npou3BoibHBIM OCHOBaHHEM. OCHOBHOE JIorapu(MUUIECKOE TOXKIECTBO

8. Teopemsl orapudmupoBanus. JlorapupmMupoBaHue v MOTSHIMPOBAHUE BBIPAKECHHH

9. lecatuuHble U HaTypajibHble Jorapu@msl. Ilepexoa Kk Apyromy OCHOBAaHHUIO

10. Ip.p. Pemenne 3aganuii no teme «Jlorapupmsn»

11. Jlorapudmuyeckas pynkius. JlorapudmMuueckne ypaBHEHHUS, 00JIaCTh ONpeIeIeHUs

12. Jlorapudmuueckast pynkius. Jlorapupmuueckue HepaBeHCTBA, 0071aCTh ONpeIeIeHUs

13. IIp.p. Pemenne norapudMudecKux ypaBHEHHN M HEPABCHCTB, HAXOXKJACHUE 00JIaCTH ONPECICHHS

14. Ip.p. Pemenne 3anannii. Koutpons 3Hanuii no reme «KopHu, crenexu, Jorapupmb»

NININININDINDININDININDINDINDININ
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Pasznen 3. IIpsimMble U JIOCKOCTH B IPOCTPAHCTBE

ConepxaHue yueOHOTO MaTepuaa

1. OcCHOBHEIE aKCHOMBI CTCPCOMCTPHUH U CIICACTBUA U3 HUX. HOBTOpGHI/IGI BBIYMCJICHHUC HHOHlaﬂeﬁ

T€OMETPUUYECKUX (HUTYD 2
2. B3sauMHoOe pacroyioskeHHe IBYX NMPSMBIX, IPSIMOM 1 TNIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak 5
MapaJUIETbHOCTH IPSIMOU U MIIOCKOCTH
3. BsaummHoe pacnionokeHue IByX miockocte. [Ipu3znak napaniensHocTH miiockocteld. Teopema o 5
MapaJUIEIbHbIX MIIOCKOCTSIX
T 4. llepneHOUKYJISIPHOCTD NPSIMON U TNIOCKOCTH. ITpU3HaK NeprneHuKyISIpHOCTU IPSIMOM M INIOCKOCTH 2
M 5. Yroa mexay mpsaMoil U TIIocKocThio. Teopema o 3-x nepneHaukyispax. CBsi3b MEXITy 2
NAapAJUIEIbHOCTHIO M IEPIEHAUKYIISIPHOCTBIO IPSMBIX U IJIOCKOCTEN
6. JIByrpaHHBII yroi. YToa MEXIy TUIOCKOCTAMH. [leprieHIuKyIapHOCTh ABYX ITutockocTei. [Ipusnak 2
NEPIEHIUKYJSIPHOCTH MIJIOCKOCTEN
7. T'eomerpuueckue npeodpazoBaHMs MIPOCTPAHCTBA: MAPAUICIBHBINA EPEHOC, CHMMETPHUS OTHOCUTENHHO 2
wiockocTu. [TapannenbHoe npoekTupoBanue. M3o0pakeHne NpocTpaHCTBEHHBIX GUTYp
8. Ip.p. Pemenue 3anau mo teme «lIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBEY 2
9. Ilp.p. Pemenue 3amay. KonTpons 3nanuii no teme «IIpsMple U TIIOCKOCTH B POCTPAHCTBEY 2
Pa3nes 4. KomOuHaTopuka 2
CopepxxaHnue yueOHOTO MaTepuala
1. MuoxectBa. 3y4yeHne npaBusl KOMOMHATOPUKH U IPUMEHEHUE UX MPU PEIICHUH KOMOMHATOPHBIX 9
3a1a4
2. OCHOBHBIE TIOHSTHSI KOMOMHATOPHUKH: IEPECTAHOBKH, COUYCTAHUSI, PA3MEIIICHHS 2
Tembl 3. Hp.p. [Ipumenenue popmy Ut BEIUMCICHUS pa3MEIICHUH, IEPECTAaHOBOK M COUETAHUN TP PEIICHUN 5
3a1a4
4. Osnakomiienue ¢ 6nHomMoM HproToHa u TpeyroapHukoM [lackans 2
5. Ilp.p. Pemenue mpakTHUECKHX 3324 C MCIOJIb30BAaHUEM MOHATUH U MPaBUJI KOMOMHATOPUKHU 2
6. Ip.p. Pemenue 3anau. Koutposas 3Hanuii no reme «KomOnHaTopuka» 2
Pa3jnen 5. DjieMeHTbI TEOPHH BEPOATHOCTEH M MATEMATHYECKOI CTATUCTHKH 2
ConepxaHnue yueOHOTO MaTepuana
1. CoObITus. M3yueHne KIaccu4eckoro OnpeeseH s BEpOSITHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O 2
CYMME M YMHOXEHUHU BEPOSITHOCTEN
Tembl 2. ®opmyna noaHoi BepositHocTu. Popmyna baiieca 2
3. JIMCKpeTHBIC U HEeTPEPBIBHBIC CTyYalHbIC BETUYHHBI. 3aKOH PACTIPEICICHUS JUCKPETHOW CITydaifHON 2
BEJIMYHHBI
4. TlpexacraBieHe YUCIOBBIX JaHHBIX 2
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5. Ilp.p. Pemenue 3amay no teMe « DJ€MEHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKI) 2
6. Ilp.p. Pemenue 3amay ¢ KOHTPOJIEM 3HAHUM 11O TeME « DIEMEHTHI TEOPHH BEPOSATHOCTEH U 2
MaTEMaTHYECKON CTATUCTUKI
Pa3zjnen 6. DyHkuuu u rpadpuku 3
ConepxaHue yueOHOTO MaTepuana
1. Onpenenenue ¢pyukimu. CriocoObl 3ananus Gynkiuu. HaxoxaeHue o0aacTu 3HaueHUN U 00J1aCcTH 5
ornpeseneHus] QyHKIUU
2. MOHOTOHHOCTB, Y6THOCTh M HEYETHOCTD, TEPHOANYHOCTH GyHKIMHA. MccnenoBanne GyHKIUN 2
3. T'paduxu dyHKIMil: TMHEHHAS, KBaApaTUIHAS, KYCOUHO-TUHEIHAs, IpOOHO-TnHelHas. VX cBolicTBa 9
Tembl rpaduku
4. T'paduku GyHKUMH: CTelIeHHAs, TOKa3aTeIbHas U Jorapupmudeckas. MIx cBoicTBa U rpaguku 2
5. Ipocreiinme npeodpasoBanus rpadukos Gyskimii. Iloctpoenue rpadguxoB dyHKImM 2
6. HccnemoBanue ¢pynkuuid. [Toctpoenue rpadgukoB GpyHKIui 2
7. p.p. Pemenue 3anannii no reme « OyHKIMH U TpaPUKU» 2
8. Ilp.p. Pemenue 3amanuii ¢ KOHTpoJieM 3HaHUH M0 TeMe «DYHKITNU U TpaduKm» 2
Pa3nes /. OCHOBBI TPUTOHOMETPHUH 3
CopepxxaHnue yueOHOTO MaTepuala
1. Pammannoe uzmepenue yrio. DopmynupoBaHue onpeneeHud TPUTOHOMETPHISCKUX (PYHKITUHA. 2
OcHoBHBIE (HOPMYJIBI TPUTOHOMETPUH
2. Ilp.p. [IpumMeHeHHnE OCHOBHBIX TPUTOHOMETPUUYECKUX POPMYJ JJI BHIYUCIEHUS 3HAUCHUI 9
TPUTOHOMETPUYECKUX HYHKIUH
3. DopMyIIbl CIOKEHUS TPUTOHOMETPUIECKUX QYHKIMM. DOPMYJITBI TBOWHOTO M TTOJIOBUHHOTO apTyYMEHTa 2
Oxonuanue 1 cemecTpa
4. ®opMyJIbl IPUBEICHUS 2
5. MHp.p. Pemienue 3a1anuii Ha TPUTOHOMETPUUECKHE (POPMYITBI 2
Tembr 6. Dopmyibl peoOpa30BaHKsl CYMM TPUTOHOMETPUUYECKUX (DYHKIIMHA B POU3BEACHHS M 00paTHO 2
7. TpuroHomeTpuueckue M 00OpaTHbIC TPUTOHOMETPHUECKUE DYHKIIMH, UX TpadhUKu 2
8. Tlpocreiinme TpPUrOHOMETPUYSCKIE YpaBHEHHsI BUIA: SINX=a; COSX=a; tgx=a; ctgx=a 2
9. Ip.p. Pemenune npocTednmx TPUrOHOMETPUIECKUX YPABHCHHUI 2
10. Buapl TpUTOHOMETPUYECKUX YPABHEHUM 2
11. IIp.p. Pemenne TpuroHOMETpUYECKUX YpaBHEHUH 2
12. TpuroHoMeTpu4ecKue TOKIECTBA 2
13. Ip.p. Pemenne 3ananuii no pazaeny «OCHOBBI TPUTOHOMETPHUID) 2
14. TIp.p. KonTpoas 3Hanmii no teme «OCHOBBI TPUTOHOMETPHIY 2
Paznen 8. BeKTOpbI H KOOPAHHATHI 3
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CopnepxaHue yueOHOTO MaTepuaa

1. BekTop M BEeKTOpHBIC BEJIMUMHBI. JINMHEHHBIE OTIepalliy HaJl BEKTOPAMHU 2
2. IlpsimoyrospHasi CHCTEMa KOOPJIMHAT B IpOocTpaHcTBe. PaccTosiHue MeXy IByMsl TOUKaMHU 2
3. Tlpoekius 1 KOOPAMHATHI BEKTOPa 2
Tembl 4. CxangpHoe npou3Be/ieHHE IBYX BEKTOPOB. BenuunHa yriia Mexay BeKTOpaMu 2
5. VYpaBHEHUS NPSMOH U TUIOCKOCTU. Y paBHEHHUE OKPY>KHOCTH 2
6. Ip.p. Pemenue 3ananuii no reme «BeKTOPBI M KOOPIMHATHDY 2
7. Hp.p. Ucnonp3oBanue KOOPJMHAT U BEKTOPOB MPH PEIICHUN MaTEMAaTUYECKUX M MIPUKIIAAHBIX 3a7a4 2
8. Ilp.p. Pemenue 3ama4y. KonTpons 3HaHmi 1o Teme « BEeKTOpBI U KOOPAMHATHI 2
Pa3nen 9. Hauaja matemaTtuyeckoro anaau3a. IlpousBognas u eé npuMeHeHHe 2
CopepxxaHnue yueOHOTO MaTepuala
1. Cmoco0bl 3a/1aHUs M CBOMCTBA YMCIIOBBIX MTOCIEI0BATEILHOCTEH 2
2. O3HaKOMIICHHE C MTOHATHEM MTPOU3BOIHON. MexaHWuecKuii CMBICT pon3BoaHOM. [TpaBuia 2
Qg QepeHpoBanus, TAbIUIA MTPOU3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIUI
3. T'eoMeTpu4ecKuii CMBICI MPOU3BOJIHON. Y paBHEHHE KacaTeIbHOU K Tpaduky dyHKIMHA 2
4. Ip.p. IudbdepenumupoBanue GyHKIMH 2
TeMbl 5. Ilpu3Haku MOCTOSIHCTBA, Bo3pacTaHus U yObiBaHus pyHKuuu. Teopema Jlarpamxa. DKCTpeMyMbI 5
¢dbyukuun. MccnenoBanue GyHKIMM Ha SKCTPEMYM
6. Haubousbliee u HauMeHbIlIee 3HAUYCHHSI (PYHKITMH HA POMEKYTKE 2
7. Ilp.p. [Ipumepsl UCIIOJIb30BAHUS TPOU3BOIHOM [UIsl HAXOXKACHHSI HAUTYYIIErO pelieHus 2
8. Bropas npousBogHas pyHkimu. Beimykiaocts. Touku neperu6a rpadguka QyHKIHN 2
9. Ip.p. [IpoBenenne ¢ MOMOIIBIO TPOU3BOAHON HCCAEAOBaHMS HYHKIIMH, 3aJaHHOU (popMyion 2
10. IIp.p. Pemenne 3ananuii no pazaeny «I[IponsBoaHas u e€ mpuMeHEHNE)» 2
11. p.p. Kontposb 3Hanuii o teme «IIponsBoHas u €€ IpUMEHEHHE» 2
Pazgen 10. Hayana matemaTnyeckoro anaau3a. UHTerpaJj u ero npuMeHeHue 2
ConepxaHnue yueOHOTO MaTepuana
1. TlepBoobOpa3nas. HeonpeneneHnnblit mHTErpai v ero cBoiicTBa. Tabmuynbie nHTErpasibl. lHTerpupoBanue 2
2. p.p. Tabanunble nHTErpaisl. IHTErpupoBaHue 2
Tembl 3. Omnpenenennbiii uaTerpan. Corictea. ['eomerpuuecknii cmpicia. Teopema HeroTona-Jleitoama 2
4. Brruucnenue miomaan miockux ¢uryp. [IpuMeHeHne naTerpaia npu peneHuy 3aaa4 2
5. Ilp.p. Pemenue 3ananuii no pazaeny «MHTErpan u ero npuMeHEeHUE 2
6. Ilp.p. KonTposas 3Hanmii mo teme «MHTErpan u ero npuMeHEeHUE) 2
Pa3nes 11. MHOrorpaHHMKH M HX HOBEPXHOCTH 2
Temui CopepxxaHnue yueOHOTO MaTepuala
1. Muororpanauku. [Tpusma. Buael npusmsl, e€ anemenTsl U cBoricTsa. [lapamnenenunen. Ky6. [Tnomans 2
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MTOBEPXHOCTU IIPU3MBI

2. Tlupamupa, e€ BUIbBI, DJIEGMEHTHI U CBOMCTBA. [110111a16 TOBEPXHOCTH MTUPAMUIBI 2
3. IlIp.p. Pemenne 3a1a4 Ha MHOTOTPaHHUKHU 2
4. CummMmerpuu B KyOe, B apauienenumnese, B mpu3Me u nupamuje. [IpaBuiibHble MHOTOIpaHHUKH. 9
Ceuenusi MHOTOIPaHHUKOB
5. Ilp.p. Pemenue 3amay ¢ KOHTPOJIEM 3HAHHM 11O TeMe « MHOTOTpPAaHHUKH M KX TTOBEPXHOCTH) 2
Paznen 12. Tesia M1 NOBEPXHOCTH BpallleHUs 2
CopepxxaHnue yueOHOTO MaTepuala
1. OsnakomiieHue ¢ BUaMu Tell BpalieHus. L{unnuaap, 2neMeHTsl, CBOMCTBA, pa3BEPTKA, CEUEHUSI. 5
T [Tnouiaap MOBEPXHOCTH HUJIMHJIPA
MBI 2. KoHyc, 351eMeHThI, CBOMCTBA, pa3BEPTKA, ceueHus. [ omaap MOBEpXHOCTH KOHYCa 2
3. Iap u cdepa, ux ceuenus. Kacarenpnas miockocTs K cepe. Ilnomanp moBepxHOCTH cepsl 2
4. Tlp.p. Pemenue 3ay1au ¢ KOHTPOJIEM 3HaHHM 1O TeMe « Tejla 1 TOBEPXHOCTH BPAIICHUSI» 2
Pazgen 13. U3mepeHusi B reOMeTpHHU 2
CopepxxaHnue yueOHOTO MaTepuala
1. OO6wém u ero m3mepenne. Materpanbuas popmyna o0bEma 2
Temui 2. O0BEMBI IPOCTPAHCTBEHHBIX TEJ 2
3. Ip.p. Pemenue 3ama4 Ha 00BEMBI MPOCTPAHCTBEHHBIX TEJ 2
4. Tlomo6ue Ten. OTHOIICHHE MIIOMIAIeH MOBEPXHOCTEH U 00HEMOB MOIOOHBIX TN 2
5. Ilp.p. Pemenue 3amay ¢ KOHTPOJIEM 3HAHWIA HA BBIYUCIICHHE O0BEMOB TPOCTPAHCTBEHHBIX TEIl 2
Pa3nes 14. YpaBHeHHs U HEpaBEeHCTBA 2
CopepxxaHnue yueOHOTO MaTepuala
1. PaumonanbHbIE U UppaLIMOHANIbHBIE YPABHEHUSI, TOKA3aTEIbHbIE U JIOTAPU(PMUUECKHE YPAaBHEHHUS. 9
Cucremsbl ypaBHeHUH U HepaBeHCTB. OCHOBHBIE IPUEMBI UX PELICHHUS
2. Ip.p. PanimonansHbie U HppaIliOHATILHBIC YPAaBHEHUS, CUCTEMBI YpaBHEHUN U HepaBeHCTB. OCHOBHbBIC 2
Temui MPUEMBI UX PEIICHUS
3. Ip.p. [TokazaTenbHble U JorapuPMUUECKUE YPABHEHHUS, CHCTEMbl YpaBHEHHI 1 HepaBeHCTB. OCHOBHBIC 2
MPUEMBI UX PEIICHUS
4. Hcnonws3oBaHue CBOMCTB M rpaduKoB GYHKIIUNA TPU PEIICHUH YPABHEHUW U HEPABEHCTB 2
5. IlpumeHeHHe MaTeMaTHYECKUX METOJOB Ul PELICHUS COACPKATENbHbIX 337a4 U3 pa3IMyHbIX obIacTei 9
HAyKHU ¥ PAKTUKU
KoHncyabTanmuu K 3K3aMeHy 16
JK3aMeH 6
Bcero 234/605
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7. MaTepuajabHO-TeXHHYECKOE U Y4eOHO-MeToJuYecKoe odecrnedeHue

7.1. TpeOoBaHHUSI K MUHUMAJIbLHOMY MaTepPHAJbLHO-TEXHUYECKOMY M y4eOHO-
METOAMYeCKOMY 00ecle4eHHI0 YCJIO0BHH pean3aluy NporpaMMsbl JMCHUIIMHBI

OcBoeHne mpOTrpaMMbl y4eOHOW AMCHUIUIMHBI «MaremaTuka» TMpeanojiaraeT HaJInIHue
y4eOHOro KaOWHETa, B KOTOPOM UMEETCSI BO3MOKHOCTh 00€CIIeUnTh 00YJarOIIMMCST CBOOOTHBIMA
noctyn B IHTepHET BO BpeMst yueOHOTO 3aHSTHS U IEPHO BHEYUEOHOM eI TeTbHOCTH.

[Tomerenne Ka0MHeTa  JIOJDKHO YIOBJIETBOPSITh TpeOOBaHUSM CanutapHo-
AMUEMUO-JIOTHYecKuX mpaBwi U HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) u ObITH OCHAIIIEHO
TUIOBBIM ~ 000Opy/lOBaHMEM, YyKa3aHHbIM B HACTOALIMX TpeOOBaHMAX, B TOM YHCIE
CIIEIUATIM3UPOBAHHON y4eOHON MeOeNnpl0 W CpeACTBaMU OOyYEHUsS, JOCTAaTOYHBIMH JIJIst
BEITIONTHEHNS TPEOOBAHMH K YPOBHIO MOATOTOBKH 00YUAIOIIHNXCS .

B kabunere n0mKHO OBITH MYIBTUMEAHIHOE OOOpPYAOBAaHUE, IOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30oBaTeIbHOr0 Mpoliecca MOTYT MPOCMATPUBATh BU3YAIbHYI0 MHPOPMALIUIO IO
MaTCMAaTUKEC, CO31aBaTh IMPE3CHTAllUU, BUACOMATCPHUAJIbl, MHBIC TOKYMCHTEI.

B cocraB y4eOHO-METOAMYECKOTO U MaTEPHATbHO-TEXHHYECKOTO 00ECIEeUYCHHs MPOTpaMMbl
y4eOHOM TUCIUIUTNHBI «MaTeMaTuKa:» BXOIAT:

* MHOTO(YHKLIHOHAJIBHBIN KOMIUIEKC IPEoIaBaTes;

* HalBIIHBIE TOCOOMS (KOMIUIEKTHI yU4eOHBIX TaOJIUII, TUIAKATOB, MOPTPETOB BBIIAIOIIMXCS
YYEHBIX-MaTEeMaTHKOB H JIp.);

* uHGOPMAIMOHHO-KOMMYHUKATUBHbBIE CPE/CTBA;
* JKPaHHO-3BYKOBBIC MTOCOOMS;

* KOMIUICKT TEXHHYECKOMH JOKYMCHTAllMU, B TOM YHCJIC IMACIIOpTa Ha CpE€IaACTBa O6y‘ICHI/IH,
HHCTPYKIHHU 10 UX UCITIOJB30BAHUIO U TEXHUKE 6630HaCHOCTI/I;

*  OuOMMOTEYHBINA POH]I.

B Oubmuoteunsii  GoHA BXOAAT y4eOHHKH, y4deOHO-meroamueckue KOMIUIEKTHl (YMK),
o0ecreynBarIIue OCBOCHHE YUeOHOW MUCIMIUIMHBI «MarteMaThka», pPEeKOMEHOBAHHBIC WIIH
JOTYIIEHHBIE IS WCIOJB30BaHUS B TPOQPECCHOHATIBHBIX 00Pa30BaTEbHBIX OpraHH3AIHIX,
peanu3yomux 00pa30BaTeIbHYIO IPOTrpaMMy CpeaHero o01mero oOpa3oBaHUs B TIpejaeiax
ocoenus [TIICC3CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHUsI.

buGnuoreunsiit GoHT MOKET OBITh JAOMOJHEH YHIMKIONEAUSIMH, CIIPAaBOYHUKAMU, HAYYHOMH,
Hay4YHO-TIOMYJISIPHOW W IPYyTOW JIUTEPATYPOIl IO MAaTEMATHKE.
B npouiecce ocBoeHust mporpaMMbl y4eOHOM TUCHUTUTHHBI «MaTeMaTHKay CTYACHTHI TOJDKHBI

MOJYYUTh BO3MOXHOCTH JOCTYINIa K D3JCKTPOHHBIM Yy4YeOHBIM MaTepHaliaM [0 MaTeMaTHKe,
UMEIOIIUMCSI B CBOOOJTHOM JIOCTyNe B ceTH MHTEpHET (AJIEKTPOHHBIM KHHTaM, MPAaKTHUKyMam,
tectaM, Mmatepuanam EI'D u mp.).
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HNudopmanuonHoe odecrieueHne 00y4eHust

OcHoBHas JUTEpaTYpa
AaumoB III. A. Matemartuka : anreOpa W Havaja maremarudyeckoro anamusa. 10 — 11 kiacc:
yueOnuk / . A. lanass, 0. M. Konsarun. — Mockga : [IpocBemenne, 2018. — 463 c. — 50 k3.
Hanasan A. A. Maremarnka : yueOnuk st CI1IO / A. A. lanasH. - 3-e m3a. — Mocksa : @opym
: HULl UH®PA-M, 2020. - 544 c. — (Cpennee npodeccuonanpHoe obpazoBanue). — URL:
http://znanium.com — Pexxum g0ocTyma: 1mo mojamnucke.
bammakoB M. . Maremaruka : yueonuk jist CITO / M. W. bammakoB. — Mocksa : KuoPyc,
2020. — 394 c. — URL: https://www.book.ru. — Pexxum goctyma: 1o moammcke.
Ceabix U. KO. Maremaruka : yueOnuk u mpaktukym st CIIO / U. FO. Cepwix, 1O. b.
I'pebenmukos, A. FO. llleBeneB. — Mocksa : M3narensctBo FOpaiit, 2020. — 443 c. — Mocksa
: FOpaiir, 2020. — URL : https: // urait.ru. — Pexxum gocTyma: 1mo mojamnucke.

BoromoJioB H. B. Matematuka : yueOnuk st CITO / H. B. boromonos, I1. . Camoiinenko. —
5-¢ wu3n., mep. u jgon. — MockBa : WsznmarensctBo IOpaiit, 2018. — 401 c. —
(TIpodheccuonansuoe obpazosanue). — URL: https: // urait.ru.— Pexxum gocTyna: mo moamnucke
BoromoJsioB H. B. IIpaktuueckue 3ansTs nmo mMarematuke B 2 4. Yacts 1 : yueOHoe mocobue
s CIIO / H. B. boromonoB. — 11-e u3a., mep. u gon. — Mocksa : WUznarensctBo IOpaiir,
2019. — 326 c¢. — (IIpodeccuonanpHoe obpazoBanue). —URL: https://urait.ru. — Pexum
JOCTyTa: 10 MOJIMUCKE

BoromoJsioB H. B. IIpaktuueckue 3ausTHs Mo Marematuke B 2 4. YacTh 2 : yueOHOe mocodue
s CIIO / H. B. boromonoB. — 11-e u3a., mep. u gon. — Mocksa : HUznarensctBo IOpaiir,
2020. — 251 ¢. — (IIpodeccuonansHoe obpasoanue). — URL: https://urait.ru. — Pexum
JOCTyTa: 10 MOJIMUCKE

Atanacsn JI. C. 'eomerpus (B 2-x yactsx). Y. 1 : yuebnoe mocodbue / JI. C. Aranacsn, B. T.
basputeB. — Mocksa : KaoPyc, 2017. — 396 ¢. — URL.: https://www.book.ru. — Pexxum poctyma:
IO TTO/TTHCKE.

Atanacsn JI. C. I'eometpus (B 2-x ywactax). Y. 2. : yuebnoe mocodbue / JI. C. AranacsH, B. T.
basbuieB. — MockBa : KuoPyc, 2017. — 424 c¢. — URL: https://www.book.ru. — Pexwum
JOCTyTa: O MOJIMHUCKE.

JlonmoiHUTEILHAS JIHTEPATYPA
Hanasin A. A. COopHHK 3a/1ay TI0 MaTeMaTHke : yueObHoe mocoobue /A. A. lagasu , 3-e uza. —
Mocksa : @opym, MTHOPA - M, 2018. - 352 c.: - (Ilpodeccuonansuoe odbpazoBanue). - URL:
https://znanium.com. — Pesxum gocTyma: 1o morcKe.
BoromoJsioB H. B. Marematuka. 3anaun ¢ pemenusmu B 2 4. Yacts 1 : yueOHOe mocoOue Juist
CIIO / H. B. boromomnoB. — 2-¢ u3., uctp. u non. — Mocksa : M3natensctBo FOpaiit, 2020. —
439 c. — URL.: https://urait.ru. — Pexxum goctyma: 1o mojamucke.

BoromoJsioB H. B. Marematuka. 3anaun ¢ pemenusmMu B 2 4. Yacts 2 : yueOHOe mocoOue Juist
CIIO / H. B. boromomnoB. — 2-¢ u3., uctp. u non. — Mocksa : M3natensctBo FOpaiit, 2020. —
320 c. — URL: https://urait.ru. — Pexxum mocrtyma: mo momucke.

Kpemep H. III. Matematuka miis kosuiemxkeit : yaedHoe nmocodue s CITO / H. L. Kpemep, O.
I'. Korcrantunora, M. H. ®puaman ; nox pen. H. III. Kpemepa. — 10-e u3a., nep. u gomn. —
Mockaa : UznatensctBo HOpaiit, 2020. — 346 ¢. — URL: https://urait.ru. — Pexxum nocrymna: no
HOTHNCKE.
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Kyuep T. Il. Marematuka. Tectsl :

yueonoe mocooue mis CIIO / T. I1. Kywep. — 2-e¢ usn.,

ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 417 c¢. — URL: https://urait.ru. —
Pexxum nocTyna: mo mojmnucke.

8. XapakTepucTuka 0CHOBHBIX BHI0B YUeOHOMH 1esiTeIbHOCTH, KOHTPOJIb U

OII€HKA Pe3yJbTATOB Y4eOHOI 1M CUMILTHHBI.

KoHTposb 1 o1leHKa pe3ynbTaToB OCBOEHUS YUEOHON AUCHIUITIMHBI OCYIIECTBISETCS
MpEno/iaBaTesieM B MPOIECCE MPOBEICHUS MPAKTUUECKUX 3aHATUNA, TECTUPOBAHUS, a TAKKE
BBITMOJIHEHUS 00Y4aIOMMHCS UHIUBUIYaIbHBIX 33IaHUN U POMEKYTOYHOM aTTECTallUEH.
MeTo/1bI KOHTPOJISI HAPABJICHBI Ha MPOBEPKY 00YUAIOIIUXCS:
v/ — BBINOJHATH YCJIOBHSI 37[aHKsI HA TBOPYECKOM YPOBHE C MPEICTABICHUEM COOCTBEHHOI

MMO3UIIVH;

v/ — Jie7aTh OCO3HAHHEIM BBIOOD CIIOCOO0B ICHCTBHUI U3 paHEee N3BECTHBIX;

v —OCYILECTBIIATH KOPPEKIIMIO (MCIIPABJICHHE) CCIAHHBIX OIMIMOOK HAa HOBOM YPOBHE
npejaraéMbIx 3aJ1aHuil;

v/ — paborarh B TPyIIIE U MPEACTABISATH KaK CBOIO, TAK M MO3HUIIUIO TPYIIIIbI

DopmMbI 1 METOIBI

Conepxanue XapakTepucTHKA OCHOBHBIX BU0B AeATEJIbHOCTH KOHTPOJISA M OLIEHKH
o0yuarmuxcst pe3yJibTaToOB
(Ha ypoBHe y4eOHBIX AeiCTBHII) o0y4eHnust
Auiredopa
Brimonnenue apugmeTnyeckux neicTBUN Hall 1. Hurepnperanust
4HuCJIaMHM, COU€Tast YCTHBIC U IMCbMEHHbBIC IIPUCMBI. pe3yIbTaTOB
Haxoxnenne npuOIMKeHHBIX 3HAYCHUH BETUYHH U HAOTIOICHAI 34
PasBHTHE HOHATHS HOTPEIIHOCTEN BBIYUCIEHHH (a0COTIOTHON 1 HgﬂTem’HOC“’K’
OTHOCUTENLHON); CPAaBHEHUE YU CIOBBIX ODYHAIOLIErocA 5
0 uncie . nporiecce OCBOCHHS
BBIPa)KCHU. .
u 6 6pasona o0pa3oBaTeIbHOM
axoXJeHue omuOOoK B MpeoOpa3oBaHUSAX U HpOTPaMMBL.
BBIUHCIICHUSIX (OTHOCUTCS KO BCEM ITyHKTam
POrpamMmbl) 2. CraproBas
O3HakoMIJIEHHE C IOHATHEM KOPHS N-il CTENEHH, JIMarHOCTHKA
CBOMCTBaMHU PAJUKAJIOB U MIpaBUIaMU CPaBHEHUS MO/ATOTOBKU
KOPHEH. 00yJaronmxcst 110
@opMyIMpPOBAHKE OIIPEACIICHUS KOPHS U CBOWCTB HIKOJIbHOMY Kypcy
MaTEMAaTUKU,

KopHu, crenenu,
Jorapu(pmsi

KOpHEHl. Beluncienue u cpaBHEHUE KOPHEH,
BBITIOJIHEHUE MPUKUAKY 3HAUCHUS KOPHSL.
[IpeoOpazoBanHue YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
coJiepKalluX pajauKaibl.

Boinonnenue pacueroB no Gopmyrnam, coiepikaium
paJiuKaIIbl, OCYIIECTBIISISI HEOOXOAUMEBIE TMTOACTAHOBKH
1 ipeoOpazoBaHMs.

Ornpenenenrue paBHOCUIBHOCTH BBIPAXKEHUHN C
panvkanamu. Pemenue nppanvoHadbHBIX YPaBHEHUH.
O3HaKOMJIEHHE C IOHITUEM CTENEHHU C
JEHCTBUTENBHBIM [TOKA3aTEIEM.

HaxoxeHne 3Ha4eHU CTENEHH, UCIIOb3Ys IIPU
HE0OXO0IMMOCTH HHCTPYMEHTAJILHBIE CPEJICTBA.
3anuceiBaHUE KOPHS N-I CTENEHU B BUJIE CTETICHHU C

BBIABJIICHHUC MOTHBAllMU
K H3Y4YCHHIO HOBOTO
Marepuala.

3. Texkymmuii KOHTPOIb
B (hopme:

- YCTHOTO u
MMCBMEHHOTO OTIPOCa,;

- MPaKTUYECKUX PadoT;

- KOHTPOJIBHBIX paboT
Mo TeMaM pa3JielioB
JUCIUATUTAHEL

4, PyGexubrii
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ApoOHBIM TIOKa3aTesaeM U Ha00OopoT.

dopmyJIMpOBaHUE CBOMCTB cTeneHel. Brruncienne
CTEIICHEH ¢ pallnOHAJIbHBIM IMOKA3aTCJICM, BBLIITOJIHCHHC
MPUKUIKY 3HAYEHUSI CTEIIEHU, CPAaBHEHUE CTETICHEH.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COZIEpIKAIlNX CTENEHU, TPUMEHSA CBOICTBA. Pemenue
[I0KA3aTEeNIbHBIX YPAaBHECHUMN.

O3HakoMJIEHUE C TPUMEHEHUEM KOPHEH U CTENeHEN
IIpU BBIYUCIICHUU CPCAHUX, NCITICHUU OTPE3Ka B
«30JI0TOM ceueHun». Perenne npukiaaHbIX 3a/1a4 Ha
CJIOKHBIC TPOLCHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKeHU I

Brimonnenune npeobpa3zoBaHuii BRIPAKECHHM,
npuMeHeHue (GopMyJ, CBI3aHHBIX CO CBOMCTBAMHU
cTeneHe u jorapumMoB.

Ornpezenenne 00IacTH TOMyCTUMBIX 3HAUCHUN
JorapuMUUecKoro BeipaxxeHus. Pemenue
Jorapu(pMHUUECKUX YpaBHEHUN

TeMaM
CTEIICHH,

KOHTPOJb IO
«KopHu,
JIOTapuUPMBI»,
«Kombunaropuxa,
OIIEMEHTBI TEOPHUH
BEPOSTHOCTEM,
OYHKIUNY,
«IIpousBoHBIE u
WHTETPabI».

5. Urorosas
aTTecTalus B popme
JK3aMeHa

OCHOBBI TPUTOHOMETPHH

OcCHOBHBIE MOHATHS

W3ydenne painaHHOTO METO/Ia U3MEPEHUS YTIIOB
BpALICHUS U UX CBA3U C IPALyCHON MEPOM.
N3o6paxeHnue yrioB BpallleHUs] Ha OKPY>KHOCTH,
COOTHECEHHE BEJMUMHBI YIJIa C €70 PACIIOI0KEHUEM.
dopmyJIHpOBaHUE ONPEACICHUN TPUTOHOMETPHUUECKUX
(GYyHKUIMI 1715 YTIIOB MOBOPOTA U OCTPHIX YTIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE UX
B3alMOCBS3U

OcHoBHBIE [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
TPUTOHOMETPUYEeCKHEe | TOXIECTB AJI BBIUUCICHUS 3HAUEHUN
TOK/1eCTBA TPUTOHOMETPHUECKHUX (DYHKIIMH 1O OJTHOM U3 HUX
N3ydenue 0CHOBHBIX (POPMYII TPUTOHOMETPHUU:
(hopMyJITBI CITOKEHHUS, YIBOSHHUS, TPeoOpa3OBaHMs
CYMMBbI TPUTOHOMETPUYECKUX (PyHKLINI B
IIpeoOpa3oBanus Y P P Pymxn
. MIPOU3BEICHNE U NTPOU3BEJCHUS B CYMMY U
NPOCTEHIINX
IIPUMEHEHUE TP BBIYMCIEHUH 3HAUECHUS
TPUTOHOMETPHYECKUX
N TPUTOHOMETPUYECKOTO BEIPAKEHHS U YIIPOILEHHUS €TO0.
BbIPAKEHUH .
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK Ha
€AMHUYHON OKPY>KHOCTU U IPUMEHEHUE UX JUIS
BBIBOJIA (DOPMYJI IPUBEACHUS
Pemenue no ¢popmynam U TPUTOHOMETPHUIECKOMY
Kpyry HPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUM.
IIpocreiimme [IpuMeHeHne oOIMMX METOI0B PEIICHUsT ypaBHEHUH
TPUTOHOMeTpUYeCKHe | (IIpUBEACHHE K JMHEHHOMY, KBaAPaTHOMY, METO
YPAaBHEHHSA U pa3oKeHUs: Ha MHOXKHUTENH, 3aMEHbI IIEePEMEHHO) TpH
HepageHcmea pELIEHNN TPUTOHOMETPUYECKUX YPABHEHUH.

YMeHue oTMeuaTh Ha KpyTe pelieHus: MPOCTEUIINX
TPUTOHOMCTPHYCCKUX HCPABCHCTB

1. Hutepnperarus
pe3yIbTATOB
HaOJIIOIeHUH 3a
JeSITENTBHOCTBIO
00y4aromerocs B
nporecce OCBOCHHUS
o0pa3oBaTeinbHON
MIPOTPaMMBI.

2. CraproBas
JIMarHOCTHKA
MOJITOTOBKH
00yJaronmxcs o
MIKOJTBHOMY KypCy
MaTEMaTHKH;

BBISIBJICHHE MOTHBAIIMU
K H3yYCHUIO HOBOTO
Marepuana.

3. Texkymuii KOHTPOIB
B (hopme:

- YCTHOTO u
MIMCEMEHHOTO OIpOCa;

- MPaKTUYECKUX PadoT;

- KOHTPOJIEHBIX PaboT
Mo TeMaM pa3leioB

JUCIHUIUIAHBI;
4. Py6exHbrii
KOHTPOJIb 1O TeMaM
«KopHn, CTEIICHH,
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ApKcCHHYC,
APKKOCHHYC,
APKTAHI€HC YHnc/Ia

O3HaKOMJICHHE C TIOHATHEM 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKIIMH.

N3yueHune onpeneneHnil apKkCUHYyca, apKKOCHUHYCa,
apKTaHIeHca 4ucia, (opMyInpoBaHUE UX,
n300pakeHNe Ha eTUHIYHON OKPYKHOCTH,
IIPUMEHEHHE ITPY PEILICHUN YPAaBHEHUN

JorapuQMBD,
«Kombunaropuka,
OneMeHTSI TEOpUHn
BEpPOSITHOCTEH,
DYHKIUNY,
«ITpouzBoiHbIE u
WHTETPaJIbI».

5. UtoroBas
aTTecranus B popme

OK3aMCHa
®YHKIUU, UX CBOICTBA U TPAOUKH

O3HaKOMJICHHE C TIOHSITHEM NIEPEMEHHOH, nmpumepamu | 1. Hurepnperanus

3aBUCUMOCTEN MEX1Yy EPEMEHHBIMH. pe3yIbTaTOB

O3HakoMJIeHHE C TIOHATHEM Tpaduka, onpeneneHue HabmoseHui 3a
dynKuum. NPHHAUISKHOCTH TOYKH rpapuKy QpyHKIMH. ACATEILHOCTBEO
IHousTHe 0 Onpenenenue no popmysie MpOCTEHIIeH 3aBUCUMOCTH, Egzzlc?cleroci CBoeHHz
HeNnpepbIBHOCTH BUJIA €€ rpail)HKa. Bripaxkenue no ¢popmyie onHoi Y ——
pynkuuu IIEPEMEHHON Yepe3 ApyTrue. HpOTPaMMBL.

O3HakoMJIEHHE ¢ ompeziesieHneM GyHKIUH,

bopmynuposanue ero. Haxoxxaenue obiactu 2. Craprosas

onpeseraeHus: U 00JacTH 3HaUYeHUH QYHKITUHI JMArHOCTUKA

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHATbHBIX [OrOTOBKH

3aBUCUMOCTEHN B PEAIBHBIX MPOLECCAX U3 CMEXKHBIX o0yyaromuxest o

. JOUCIUILINH. IIKOJIbHOMY Kypcy

CpoiicTBa PyHKIMH. MATEeMaTHKH;

I'padpuueckasn
HHTEepIpeTaAnus.
IIpumepnbl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEi B
peajbHBIX

npoueccax 1 sBJICHUAX

O3HakoOMJIEHHE C JI0KA3aTEIbHBIMU PACCYKICHUSIMHU
HEKOTOPBIX CBOKCTB JIMHEWHOW U KBAIPATUYHOU
(byHKIHH, MPOBEICHNE UCCIICIOBAHMS JIMHEHHOM,
KyCOYHO-TUHEHHOM, APOOHO-THHEHHOHN 1
KBaJpaTUIHON (HYHKIIMH, TOCTPOCHHUE UX TPa(HKOB.
[Toctpoenue u uTeHre rpaduKoB (PyHKIHIA.
Uccnenoanue GhyHKINH.
Cocrasiienre BUI0B (PyHKIHI TTO JAHHOMY YCJIOBHIO,
pelIeHre 3a7a4 Ha SKCTPEMYM.

Brinonnenue npeodpa3zoBanuii rpaduka QyHKIUH

OoOpaTHble pyHKIIUU

Wzydenune nonsamusa obpamuoni pynkyuu, onpeaeacHue
BHJIa U NOCMpOeHUe epagura 0opammuoi hyHKyuu,
HaxoxcoeHue ee ob1acmu onpeoeieHus u oonacmu
sHaueHutl. [lpuMeHeHre CBOMCTB QYyHKIIUNA MTPH
WCCIICIOBAaHUY YPABHCHUI U PELICHUH 33/1a4 Ha
KCTPEMYM.

O3HaKOMJICHHE C MOHSITHEM CI0KHOU (QYHKIMU

CreneHHble,
NOKa3aTeJbHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHUYECKHUE
pynkuun.

OoOpaTHble
TPUTOHOMETPHYeCKHUe
byHkun

Brruucnenue 3nauennii GyHKIMN MO0 3HAYSHUIO
apryMeHTa.
Onpenenenre No0KeHUs TOYKU Ha Tpaduke Mo ee
KOOpJIUHATaM U Ha00OpOT.
Hcnonws3oBanre CBOMCTB GYyHKIUN JJIs1 CPaBHEHUS
3HAYEHUH CTETeHEeH U IOTapu(MOB.
[TocTpoenue rpaukoB CTETIEHHBIX U JIOTapU(PMHUIESCKUX
byHKIII
Pemenne nokasarenbHbIX U JTOTapU(PMUIECKIX
YpaBHEHUW U HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.

BBIABJIICHHUC MOTHBAllMU
K H3Y4YCHHIO HOBOTO
Marepuala.

3. Texkymmuii KOHTPOIb
B (hopme:

- YCTHOTO u
MMCBMEHHOTO OTIPOCa,;

- MPaKTUYECKUX PadoT;

- KOHTPOJIbHBIX pPaboT
Mo TeMaM pa3JielioB

JICTIATUTAHBL;.
4. PyGexHbrii
KOHTPOJIb IO TeMaM
«KopHu, CTEICHU,
orapu(MeD,
«Kombunaropuxa,
OneMeHTHI TEOpUHU
BEPOSITHOCTEH,
OYyHKIUNY,
«ITpou3BoiHbIE "u
WHTETPabI».

5. UtoroBas
aTTecranus B popme
JK3aMeHa
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O3HaKOMJIEHHME C IOHSITUEM HENPEPBIBHON
nepuoandeckoi PyHKImu, GopMyIUPOBAHUE CBOMCTB
CHHYCa U KOCUHYCa, IIOCTPOCHUE UX IPa(hUKOB.
O3HaKOMJICHHE C TIOHSATHEM FapMOHHYECKUX KOJICOaHUN
Y IpUMepaMH rapMOHUYECKUX KoieOaHui st
OTHCaHUs MPOIIECCOB B (PU3HUKE M APYTUX 00JACTAX
3HAHUA.

O3HakOMJIEHUE C TTIOHIATHEM Pa3pbIBHOW MEPUOIUYECKOMN
¢byHKIMH, GOPMYIHPOBAHUE CBOMCTB TaHTEHCA U
KOTaHT'€HCa, MOCTPOEHUE UX TpaduKOB.

[TpumeHeHne CBOWCTB GYHKIMHN JJIs1 CPAaBHEHUS
3HAYEHHN TPUTOHOMETPUICCKUX (QYHKIIUHA, PEIICHHS
TPUTOHOMETPUYECKHUX YpaBHEHUH.

Ilocmpoenue epaguxos obpammwvix
MPUSOHOMEMPULECKUX DYHKYULL U ONpedeleHUe No
epaguxam ux ceoicms.

Brinonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTenLHOCTH

O3HaKOMIICHHE C TOHSATHEM YHCIOBOW
HIOCJIeIOBATEIFHOCTH, CIIOcO0aMu ee 3aJaHusl,
BBIYHCIICHUSIMH €€ YWICHOB.

O3nakomieHue ¢ NOHAMueM npeoeina
nociedo8amenbHOCu.

O3HaKOMJICHHE C BBIYUCICHUEM CyMMBI OECKOHEYHOTO
YHCIIOBOTO psijia Ha IPUMEPE BBIYUCIICHUS] CyMMBI
OCCKOHEYHO YOBIBAIOIICH T€OMETPUICCKOM
MPOTPECCHHU.

Pemenue 3aau Ha npuMeHeHHE GOPMYITBI CyMMBI
0ecKOHeuHO yOBIBAIOLIECH reOMETPUUECKOM Mporpeccuu

IIpousBoanas u ee
NpHUMeHeHHne

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

Nzydenne u hopMynupoBaHHE €€ MEXaHUIECKOTO U
reOMETPUUYECKOTO CMbICIA, U3YUYEHHE aJropuT™Ma
BBIYHCIICHUS MIPOU3BOIHON HA MIPUMEPE BBIUUCIICHHUS
MTHOBEHHOH CKOPOCTH U yTII0BOTO KodhdummeHTa
KacaTeJIbHOM.

CocraBneHre ypaBHEHUS KacaTeJIbHOW B OOIIIEM BHJIC.
YcBoenue npasui aupdHepeHupoBaHmst, TaOIUIIbI
MIPOM3BOIHBIX dJIEMEHTAPHBIX (YHKIUH, TPUMEHEHHE
st nudepenumpoBanust GyHKIHMHA, cOCTaBICHUS
YpaBHEHUS KacaTeIbHOM.

N3ydenne TeopeM o CBS3U CBOWCTB (DYHKIIUU U
MIPOU3BOIHOM, (HOPMYIHPOBKA HX.

[IpoBeaeHune ¢ MOMOIIBIO0 MPOU3BOIHOMN UCCIIEIOBAHUS
dbyHKIMH, 3a0aHHON (POpPMYIIOH.

YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIMH U
MIPOM3BOTHOM 1O UX rpaduKam.

[Ipumenenne npou3BOIHOM JUIsl PELIEHUS 3a1a4 Ha
HaX0X/IeHHE HauOOJIbIIEro, HANMEHbILIETO 3HAYCHUS U
Ha HAaXO0XJIEHUE IKCTpEMyMa

1. Wnrepnperanus
pe3yabTaToB
HaOII0ICHUI 3a
JeSITeNbHOCTBIO
oOydJatomierocs B
nporecce OCBOCHUS
o0Opa3oBaTeIbHON
MPOTPAMMBI.

2. CraproBas
JTUAarHOCTHKA
MOATOTOBKH
00yYaroIMXCs 1o
MIKOJBHOMY KypCy
MaTeMaTHKH;

BBISIBJICHUC MOTHUBAIIUH
K H3Yy4YCHHIO HOBOTO
Marepuala.

3. Texkymmuii KOHTPOIb
B (hopme:

- YCTHOTO u
MMCBMEHHOTO OTIPOCa,;

- MPaKTUYECKUX PadoT;

- KOHTPOJIbHBIX PaboT
Mo TeMaM pa3JeiioB
JUCTIATUTAHEL

4. PyGexubrii
KOHTPOJIb MO0 TeMaM
«KopHu, CTCIICHH,
norapu(MeD»,
«KomOuHaropuka,
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IlepBooOpa3nasn
U MHTerpa

O3HaKOMJIEHHE C IOHATHEM MHTETpana u
epBOOOpa3HOM.

W3ydenue npaBuiia BEIYMCICHUS IEPBOOOpA3HON U
teopembl HeroTrona—JleitonawmIIa.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOpA3HON U e
MIPOW3BOTHOM, BBIYUCIICHUE TIEPBOOOPA3HOM ISt
JTaHHOM (PyHKITHH.

OneMeHTHI TEOpUn
BEPOSTHOCTEM,
OYHKIIUNY,
«IIpousBoaHbIE u
UHTErpajbl».

5. UtoroBsasa
aTTecranus B opme

YpaBHeHUs M CHCTEMBI

YPaBHEeHHUIl
HepaBencrBa u

CHUCTEMBbI HEPABCHCTB €

ABYMS IIEPEMEHHBIMHA

Pemrenne 3a1a4 Ha npUMEHEHNE UHTErpasia AJis IK3aMeHa
BBIYHCIICHUS (PU3NYECKUX BEJIMYMH U TUIOIIAICH
YPABHEHUWS 1 HEPABEHCTBA
O3HaKOMJICHHE C TIPOCTCHIIUMHU CBEJICHUSMHU O KOpHsX | 1. Hurepnperanus
anreOpanvyeckux ypaBHEHUH, MOHATUSAMHU HCCIEI0BaHuUs | PE3Y/IbTAaTOB
YPaBHEHUU U CUCTEM YPABHEHUM. HaOIONeHHH 3a
W3ydeHue TeopuM PAaBHOCHJILHOCTH YpaBHEHWil m ee | ACATCAPHOCTBIO
MIPUMEHEHHS. [ToBTOpEHME 3anucHu peuieHus obyuatowerocs 5
CTaHIAPTHBIX ypaBHEHUH, MPUEMOB MPeoOpazoOBaHUs fiporiecce OCBOCHHA
N o0pa3oBaTenbHON

YPaBHEHHUI JUIsl CBEJICHNA K CTAHAAPTHOMY YPABHEHHMIO. | oo

Pemenue palMOHAIbHBIX, HPPALMOHATBHBIX,

NIOKa3aTeNIbHBIX ¥ TPUTOHOMETPUYECKUX YPABHEHHMH M | o CraproBas
CHCTCM. JIMarHOCTHKA
Hcnonb3oBaHue CBOWCTB W TpaduKOB (PYHKIUH VIS | moaroToBKu
peuieHuss ypaBHeHUU. [10BTOpeHHE OCHOBHBIX IPUEMOB | 00YYAIOIIHXCS o
PELICHUSA CUCTEM. LIKOJIBHOMY Kypcy
Pemienue ypaBHeHMII C TPUMEHEHHUEM BCEX IMPHUEMOB | MATEMATHKH,

(paznmokeHusT Ha  MHOXMTENIU, BBEIACHMS  HOBBIX
HEM3BECTHBIX, MOJCTAaHOBKH, Ipa)uueCcKOro METo/1a).
Pemenne cucrem  ypaBHEHMM € IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3HakoMJIeHHE C OOIIMMU BOMNPOCAMH  PELICHUs
HEPaBEHCTB U HCIIOJIb30BAaHUE CBOWCTB M TI'pauKOB
(GyHKUMH TpU peIIeHUU HEPABEHCTB.
PemieHue HepaBEeHCTB M CHUCTEM
MPUMEHEHHEM Pa3IMYHbIX CIIOCOOO0B.
[IpumeHeHne MaTEMAaTUYECKUX METOJOB IJIsl PELICHHUS
COZIep KaTEeNbHBIX 33/1a4 U3 Pa3IMYHbIX 001acTel HAyKH
U TpaKkTUKHU. VIHTepnpeTupoBaHHE pe3yibTaTOB C
Y4YETOM peabHbIX OTPaHUYEHUIN

HEPaBEHCTB C

BBISIBJICHUC MOTHUBAIIUH
K H3YyYCHHIO HOBOTO
Marepuala.

3. Tekymuii KOHTPOIB
B (hopme:

- YCTHOT'O u
MICBMEHHOTO OIPOCa;

- IPaKTHYECKUX padoT;

- KOHTPOJIBHBIX PaboT
M0 TeMaM pa3JelioB

JUCUUTUIAHBL
4. Py6exHbrii
KOHTPOJIb [0 TeMaM
«KopHu, CTCIICHH,
JIOTapuUPMBD»,
«KombOuHaropuka,
DIJIeMEHTBI TEOPUU
BEPOSITHOCTEN,
O yHKIUNY,
«IIponsBoaHsbIe u
HUHTErpabl».

5. UtoroBas
aTTecranus B popme

9K3aMeHa
SJIEMEHTbBI KOMBUHATOPUKHU, TEOPUH
BEPOATHOCTEU U CTATUCTUKH
OcHOBHbIE IOHATHS W3ydenue npaBuiia KOMOMHATOPUKHU M IPUMEHEHHE 1. Wurepnperarust
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Kom0nnaropuku

MIPH pEIICHUH KOMOMHATOPHBIX 3a]1a4.

Pemenne koMOMHATOPHBIX 337124 METOIOM Tiepedopa u
O MPABUITY YMHOXKCHHS.

O3HakOMJIEHHE C TOHATUSAMHU KOMOUHATOPHKU:
pa3MeIIeHUsIMU, COUYETAHUSIMHU, IEPECTAHOBKaAMH 1
dbopMysiaMu 171 UX BBIYHCIICHUSI.

OOBbsicHeHrE U IpUMEHEHUE POPMYIT ISl BEIYUCICHHUS
pa3MelIeHH,

MEePECTaHOBOK M COUETAHUM MPHU PEIICHUH 3a]au.
O3znakomienue ¢ 6uaHoMoM HeroToHa 1
TpeyroyibHUKoM [lackais.

Pemenne npakTuyeckux 3ajad ¢ UCMOIb30BaHUEM
MOHATHIA U IPABUJI KOMOMHATOPUKHI

JJIeMeHTbI TeOPUHU

N3ydeHne Ki1acCU4ecKOro ONpeeieHrs BEPOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEHA.

BeposiTHOCTEH PaccmoTrpenue npumMepoB BBIYUCICHUS BEPOSITHOCTEH.
Pemrenne 3a1a4 Ha BEIYHMCIIEHUE BEPOSTHOCTEMN
coOBITHI

IIpencrasiienue O3HaKOMJICHHE C MTPE/ICTABICHUEM YHCIIOBBIX JaHHBIX

JAQHHBIX (TAa0JUIbI, U UX XapaKTePUCTUKAMMU.

AMarpamMMmbl, Pemenue nmpaktuueckux 3aaad Ha 00pabOTKy

rpaduku) YHUCJIOBBIX IAHHBIX, BBIYUCIIEHUE UX XaPAKTEPUCTUK

pe3yabTaTOB
HaOIIOICHII 3a
JICSITENBHOCTRIO
oOydJatomerocs B
nporecce OCBOCHUS
o0Opa3oBaTeIbHON
MPOTPAMMBI.

2. CraproBas
JTMAarHOCTHKA
MO/ITOTOBKHU
00yYaroIMXCs 1o
MIKOJBHOMY KypCy
MaTeMaTHKH;

BBISIBJICHUC MOTHUBAIIUH
K H3Yy4YCHHIO HOBOTO
Marepuala.

3. Texkymmii KOHTPOIb
B (hopme:

- YCTHOTO u
MIMCBMEHHOTO OTIPOCa,;

- PaKTUYECKUX PadoT;

- KOHTPOJIbHBIX PaboT
Mo TeMaM pa3JeiioB

JUCIIUATUTAHBL
4, PyGexubrii
KOHTPOJb MO0 TeMaM
«KopHu, CTCIICHH,
norapuMeD»,
«KombOuHaropuka,
OneMeHTHI TEOpUHU
BEPOSITHOCTEN,
OYyHKIUNY,
«ITpou3BoiHbIE "u
WHTETPaITbI».

5. Urorosas
aTTecTarus B hopme

OK3aMCHa
T'EOMETPUA
dopMyIUpOBKa U MIPUBEICHUE JOKA3aTEIbLCTB 1. WuTeprperanust
MPHU3HAKOB B3aMMHOI'O PaCOJI0KCHHUS MPSMBIX U pE3yJILTATOB
iockocTeil. Pacro3HaBaHue Ha yepTekax U MOJETSAX Ha0moseHuii 3a
Pa3JIMYHBIX CITyYaeB B3AUMHOTO PACTIONOKEHHS IPsiMblx | ACATCIPHOCTEIO
¥ TIIOCKOCTEH, apryMEHTHPOBAHHE CBOHMX CYKJICHHUIA. obyuatomerocs B
DopMyJIMPOBAHUE ONIPEACIICHUI, TPU3HAKOB U CBOMCTB fporecce OCBOCHIT
IIpsiMbie u nt0cKoCTH napajuleNbHbIX U NEePIEeHANKYIISIPHBIX MIIOCKOCTEN 00pasoBaTeLHO
B IIPOCTPAHCTBE < ’ IIPOTPaMMBL.
JBYTPAaHHBIX U JIMHEHHBIX YTIIOB.
2. CraproBas
BblnoslHEHUE MOCTPOEHMSI YIJIIOB MEXIY HMPSIMBIMH, JIMArHOCTUKA
OpsIMOMl M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH I10 HOJI'OTOBKA
OINMCAHUIO U PACIIO3HABAHUE UX HA MOJIEIISIX. 00y4aronumXxcst 1o
[IpruMeHeHne NPU3HAKOB U CBOMCTB PACIOI0KEHUS HIKOJILHOMY Kypcy
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MPSIMBIX U IJIOCKOCTEHN MPU PEIICHUH 3a/1a4.
N300paxeHne Ha pUCyHKax U KOHCTPYHPOBAaHUE Ha
MOJEJISIX MEePIEHANKYIISPOB U HAKIOHHBIX K TUIOCKOCTH,
MPSIMBIX, MTapaJUIEIbHBIX IJIOCKOCTEH, YIJIOB MEXKIY
IPSIMOI U TUIOCKOCTBIO M 000CHOBAaHHUE MTOCTPOCHHS.
Pemrenne 3a1a4 Ha BEIYMCIIEHHE TEOMETPUYECKHUX
BeNMYUH. ONUChIBAaHUE PACCTOSHUS OT TOUKH J0
IIJIOCKOCTH, OT IPSIMOM 10 TNIOCKOCTH, MEXKITY
MIJIOCKOCTSIMU, MEXIY CKPELIUBAIOIIUMUCS MPSIMBIMH,
MEX1y MPOU3BOJIBLHBIMU (PUTYPAMHU B TPOCTPAHCTBE.
DopMyIHPOBAHNE U JOKA3bIBAHIE OCHOBHBIX TEOPEM O
pacCTOsTHUSAX (TEOPEM CYIIIECTBOBAHMS, CBOMCTBA).
N300paxkeHne Ha YepTekax U MOJEISIX PACCTOSIHUS U
000CHOBaHUE CBOMX CyXaeHu. Onpenenenue u
BBIYHMCIICHHE PACCTOSTHUN B MPOCTPAHCTBE.
[Ipumenenue Gopmyn U TeOpeM IITAHUMETPUH IJIs
perienus 3aay. O3HaKOMIIEHHE C MTOHSATHEM
MapajuieIbHOTO TPOSKTUPOBAHUS U €T0 CBOMCTBAMU.
@opMyIMpPOBAHKUE TEOPEMBI O TUIOLIAAN
OpPTOTOHAJIBLHOM MPOEKIIMY MHOTOYTOJIbHHKA.
[Ipumenenue Teopuu st 000CHOBAHUS MOCTPOCHUM U
BBIUHCIIEHUIN. APryMEHTUPOBAHUE CBOUX CYXIECHUH O
B3alMHOM PACIIOJIOKEHHH MPOCTPAHCTBEHHBIX (pUryp

MHOrorpaHHUKHU

OnuncaHue U XapakTEpUCTHKA Pa3IUYHbIX BUOB
MHOT'OTPaHHUKOB, NIEPEUHUCIICHUE UX IJIEMEHTOB U
cBoiicTB. M300pakeHre MHOTOTPAaHHUKOB 1
BBHITIOJTHEHUE MTOCTPOCHHSI Ha U300paXKEHUSIX U MOJIEISIX
MHOTI'OTPaHHUKOB.

BrrunciieHue TMHEUHBIX AJIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(MUTYpAIHIX,
apryMEHTHPOBaHUE CBOUX CYKICHUII.
XapakTepucTuka U u300pakeHue CEUCHUsI, pa3gepmKi
MHO202PAHHUKOG, BBIUACIEHUE TIOIAAEH
nosepxHoctei. [locTtpoenne mpocTemmx ceueHui
KyOa, mpu3Mbl, mupamMuabl. [Ipumenenue GakToB u
CBEJICHUH U3 INIAHUMETPUHU.

O3HakoMJIEHUE C BUIaMU CUMMETPUI B POCTPAHCTBE,
(dbopMyIIHpOBaHKE OTMPEICIICHUI U CBOWCTB.
XapakTepucTuKa CUMMETPHH TeJl BPALLICHUS U
MHOT'OTPaHHUKOB.

[IpumeHeHne CBONCTB CUMMETPUM TIPHU PEIICHUU 3a/ad4.
Vcnonb30BaHue NPHOOPETEHHBIX 3HAHUN 15
HCCIEA0BAHUS U MOJIEIMPOBAHUS HECIOKHBIX 3aau.
N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U
BBIIIOJIHEHUE PUCYHKOB I10 YCJIOBUSAM 3a4a4

MaTCMAaTHUKH,
BBISIBJICHUC MOTHUBAllUH
K H3Yy4YCHHIO HOBOTO
Marcpuala.

3. Texkymmuii KOHTPOIb
B (hopme:

- YCTHOTO u
MICEMEHHOTO OTIPOCa;

- IPaKTHYECKUX padoT;

- KOHTPOJIBHBIX PabOT
Mo TeMaM pa3JelioB

JICTIATUTAHBL;
4. Py6exHbrii
KOHTPOJIb [0 TeMaM
«Kopan, CTEIEHH,
JIOTapuUPMBI»,
«Kombunaropuxka,
DNeMEeHTBI TEOpHH
BEPOSITHOCTEH,
OyHKIUNY,
«ITpou3BoiHbIE u
HUHTETPaIbI».

5. Urorosas
aTTecTanus B popme
DK3aMeHa

Tena 1 MoBepXHOCTH
BpallleHHUsA

O3HakoMJIEHHE C BUAAMU TEJ BpalECHUs,
(bopMyJIHUPOBAHKE UX OTIPEIICTICHUIA U CBOMCTB.
@opMyIMPOBAHKUE TEOPEM O CEYEHUU IIapaA MIIOCKOCTHIO
Y TUTOCKOCTH, KacaTenbHOU K cepe.

XapakTepucTuka U u300pakeHue TeJl BpallleHus, UX
pa3BEpPTKH, CEUECHUS.

Pemienue 3a1a4 Ha NOCTPOCHUE CEUEHUI, BBIYUCICHUE

1. Hutepnperarus
pe3yIbTATOB
HaOIIOICHIIH 3a
JeSITENTBHOCTBIO
oOydJatomerocs B
nporecce OCBOCHHUS
o0Opa3oBaTeIbHON
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JUIUH, PACCTOSIHUM, YIi10B, ruowmanei. [Iposenenue
JOKa3aTeJIbHBIX PACCYKICHUN IIPH PEILICHUN 3a]ad.
IIpuMeHeHre CBOMCTB CUMMETPUM IIPU PELLICHUH 3a1a4
Ha TeJa BpalleH!s, KOMOMHALIHIO Tell.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJl ¥ BHIIOJTHEHUE
PHUCYHKa I10 YCIOBHIO 3a1a4u

HN3mepenus B
reoMeTpuu

O3HaKOMJICHHE C TTOHITHSIMH ILIOMAAH 00beMa,
aKCMOMaMH U CBOWCTBAaMH.

Pemenue 3aga4 Ha BhIYMCIIEHUE TUIOMIAAEHN TITIOCKUX
(buryp ¢ npuMeHEHHEM COOTBETCTBYIOITUX (POpPMYIT U
¢bakToB u3 ianuMmerpun. 3ydenne Teopem o
BBIUHCIICHHUH 00bEMOB IPOCTPAHCTBEHHBIX Tell,
pelIeHre 3a1a4 Ha IpUMeHeHrue ()OpMYJT BEIYUCTICHUS
o0beMoB. M3yuenue hopmyJt 11t BBIYUCICHUS
IJIOIIAeH TOBEPXHOCTENH MHOTOIPAHHUKOB U TEII
BpallleHus.

O3HakoMJIEHHE C METOJIOM BBIUMCICHUS IUIOMIAN
noBepxHocTU cheprl. Pemenne 3agau Ha BhIYMCIICHUE
IJI0111aJIeH TOBEPXHOCTU MPOCTPAHCTBEHHBIX TEl

Koopaunartsl n
BEKTOPBI

O3HakOoMJIEHME C TIOHATHEM BekTopa. M3yueHue
JEKAPTOBOM CHCTEMBI KOOPJIMHAT B IPOCTPAHCTBE,
IIOCTPOCHHUE M0 3aJaHHBIM KOOpAMHATaM TOYEK H
IIJIOCKOCTEH, HAX0XKAEHUE KOOPANHAT TOYEK.
HaxoxneHue ypaBHEeHUN OKpPY>KHOCTH, chepsbl,
IJTOCKOCTH. BhIuucieHnrne paccTOIHUN MEKy TOUKaMH.
N3yueHne cBOMCTB BEKTOPHBIX BEJIMYHH, IPABUII
pa3iIoKeHUs1 BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
MpaBUJI HAXOXKICHUSI KOOPJIMHAT BEKTOpa B
MPOCTPAHCTBE, MPABUJI ACHCTBUIN C BEKTOpaMH,
3aJIaHHBIMU KOOpJMHATAMHU.

[IpumeneHne Teopun Mpu PeUICHUH 3a/1a4d Ha JEeHCTBUSA
C BEKTOpaMH.

N3yueHne ckaIpHOTO IPOU3BEECHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHHUS MIPSIMON U TUIOCKOCTH.
[IpuMeHeHne Teopun Npyu PELICHUH 3a-

Jla4y Ha JEUCTBUS C BEKTOPaMHU, KOOPAUHATHBIN METO/,
IIPUMEHEHHE BEKTOPOB ISl BEIUNCIEHUS BEJINYUH YTII0B
U PaCCTOSIHUM.

O3HakoOMIJIEHHE C I0KA3aTEIbCTBAMU TEOPEM
CTEPEOMETPHUU O B3aUMHOM PACIIOJIOKEHUH MPSIMBIX U
IIJIOCKOCTEH C MCHOJIb30BAHUEM BEKTOPOB

MIPOTPaMMBI.

2. CraproBas
JMATHOCTHKA
HOATOTOBKU
00yYaroIMXCs 1o
MIKOJIEHOMY Kypcy
MaTeMaTHKH;
BBISIBJICHHE MOTHBAIIMU
K H3yYCHUIO HOBOTO
Mmarepuaia.

3. Texkymmuii KOHTPOIb
B (hopme:

- YCTHOI'O 5
MUCHMEHHOTO OITPOCa,;

- PaKTUYECKUX PadoT;

- KOHTPOJIbHBIX pPaboT
Mo TeMaM pa3JesioB

JUCLHUTUIMHBL
4. Py6exHbrii
KOHTPOJIb [0 TeMaM
«KopHu, CTCIICHH,
JOTapUPMBD,
«KombOuHaropuka,
DIJIeMEHTBI TEOPUU
BEPOSITHOCTEH,
O YHKIUNY,
«IIpousBoaHbIe u
HUHTErpabl».

5. Urorosas
aTTecTanus B popme
9K3aMeHa
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