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1. HACIIOPT PABOYEIl IPOr'PAMMBI OBIIIEOBPA30OBATEJILHOI YUEBHOI1
TACIATITAHBI

MATEMATHUKA

1.1 O6snacTh NnpuMeHEeHHs POrPaMMBbl

Pabouas mporpamma o0mieoOpa3oBareinbHOW y4eOHOW TUCIUIUIMHBI SIBISETCS YacThbiO MPOTpamMMbl
MIOATOTOBKU CIIELIMATIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC no cneunansHoct CITO 38.02.05
«ToBapoBesieHHE M SKCHEPTH3a KadecTBa MOTPEOUTENHCKUX TOBApoOB», YKpymHeHHas rpymnma 38.00.00
«OKOHOMHMKA U YIPABICHHE» C yYETOM €CTECTBEHHOHAYYHOTO POMIIS OATOTOBKH.

1.2 MecTo AUCHUILIUHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIEIHAJMCTOB CPeIHEro 3BeHa:

YueOHast tucHUIIMHa MaTeMaTuka BXOIUT B 00111€00pa30BaTEeIbHbIA UK U OTHOCUTCS K 0a30BBIM

JTUCIUILTNHAM.
1.3 Hesn 1 32124y TUCHMILJIMHBI — TPEOOBAHUS K Pe3y/1bTaTaM OCBOCHHS AUCHUILINHBI:

Copepxanue mnporpammbl  001eoOpa3oBaTebHOM  y4eOHON  AMCUMIUIMHBI  HalpaBJIEHO Ha

JOCTUKEHUE CIEAYIOIINX LENEH:

. obecriedeHre CPOPMHPOBAHHOCTH  TIPEACTABICHUH O COLUMAIBHBIX, KYJIBTYpHBIX H
HUCTOPUYECKHUX (PaKTOpax CTAHOBJICHHS MAaTEMATHKH;

o obecrieueHre CGHOPMUPOBAHHOCTH JIOTHYECKOTO, aJrOPUTMHUYECKOTO W MaTeMaTHYECKOIro
MBIIIJICHUSA,

. obecriedeHre CHOPMHUPOBAHHOCTH YMEHHH MPHUMEHSTH IOJYYEHHBIE 3HAHUS TPH PEIICHUH
PAa3JIMYHBIX 3ada4;

o obecnieueHne  cHOPMHPOBAHHOCTH  MPEJACTABICHUH O  MareMaThKe  KaK  4YacTh

o0IIeueIoBeYECKOl KyIbTyphl, YHHBEPCAIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM OIMKCHIBATH U H3y4yaTh
peanbHbIC MPOIECCHI U SABJICHHUS.

OcBoeHue conepkaHus 001e00pa30oBaTeNbHON yueOHOM MUCIUIUIMHBI 00eCIeYrBAaeT JOCTHUKCHHE
00yJaIOIUMUCS CIICAYIOMINX PE3yJIbTATOB:

JINYHOCTHBIX:

o C(I)OpMI/IpOBaHHOCTL Hpe,Z[CTaBJ'IeHI/Iﬁ 0O MAaTCMaTUKE KaK YHUBCPCAJIBbHOM A3bIKEC HAYKH,
CpCACTBC MOACIIMPOBAHUSA SIBIICHHUH U mponeccoB, UACIAX U METOAAaX MATEMATUKU

L4 ITIOHUMAaHHEC 3HAYUMOCTH MaTeéMaTHuKHU JUIA HAay4YHO-TCXHHUYCCKOI'O mnmporpecca,

c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKEe KaK K YacTH OOIIEeueIOBEYECKOM KyIbTyphl uepe3
3HAKOMCTBO C UCTOPUEN PA3BUTHS MATEMATUKH, BOJIFOLIUEN MAaTEMATUYECKUX HJICH;

° pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS, alrOPUTMHUYECKOM
KYJIbTYpbl, KPUTHYHOCTH MBINIJICHUSI HA YpPOBHE, HEOOXOAMMOM s Oyayiiedl mpodeccrHoHanbHON
NeSTeTLHOCTH, JIJISl IPOJIOJKEHUS 00pa30BaHUs U CaMO0Opa30BaHNS;

° OBJIQJICHUE MATEeMaTHYECKUMU 3HAHUSAMH M YMEHHSIMHU, HEOOXOAMMBIMH B TIOBCEIHEBHON
KU3HU, JJI1 OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U JUCIHIUIAH TPO(heCCHOHATHLHOTO
LUK, A HojydyeHuss oOpa3oBaHUs B 00JacTsIX, HE TpeOYyIOIIMX YIIyOJIEHHOM MaTeMaTH4ecKou
IIOJITOTOBKH;

° TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA IPOTSIKEHUU
BCEH JKM3HU; CO3HATEIIbHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCICIIHOW
npodeccnoHanbHOM U 0OIIECTBEHHON AEITeTbHOCTH;

o TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATENIBHOM TBOPUECKOI U OTBETCTBEHHOM IESATEILHOCTH;
o TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTENIbHOM,
OOIIIECTBEHHO IOJIE3HOM, y4eOHO-NCCIIeA0BATENLCKOM, MPOSKTHOM U APYTUX BUAAX JEATEIBHOCTH;
o OTHOILICHHE K NPO(ECCHOHANBHON IESITEeNbHOCTH KaK BO3MOXHOCTH YYacTUs B pPEIICHHH
JIUYHBIX, OOLIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;
MeTanpeaMeTHbIX:
o YMEHHE CAMOCTOATEIBHO ONPENEISTh LEIN JEATEIBHOCTH U COCTaBIIATh IUIaHbI 1E€ATEIbHOCTH;

CaMOCTOATENIBHO OCYILECTBIISITh, KOHTPOJINPOBATh U KOPPEKTUPOBATH ACATEIBHOCTD; HCIIOIb30BAaTh BCE
BO3MOJKHBIE PECYPCBHI I JOCTHXKCHMS IIOCTABICHHBIX LEIEH U Peald3aluy IJIaHOB JACSATEIBHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHUIX;
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o yMEHHE TPOAYKTHBHO OOIIaTbCcs W B3aMMOJEHCTBOBATH B  IPOLECCE COBMECTHOM
NEATeNbHOCTH, YYHUTBHIBATh IO3UIMU JAPYTUX YYAaCTHUKOB JESATEIBHOCTH, 3(PQEKTHBHO pa3pemarb
KOH(JIUKTBI,

o BJIaJICHME HAaBbIKAMHM  [I03HABATEJIbHOH, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOH
JeSITEeNbHOCTH, HABBIKAMU pa3pelIeHUsl MpoOJieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METOJIOB PEIICHHS MPAaKTHUECKHX 3a/1a4, IPUMEHEHHUIO Pa3JINYHbIX METOJIOB TO3HAHMUS;

o TOTOBHOCTb M  CHOCOOHOCTH K  CaMOCTOSITEIbHOM  HMH(OPMAIIOHHO-TI03HABATEIIHLHOM
JeSITeIbHOCTH, BKIIIOYasi yMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POPMALIUHU, KPUTHUECKH
OLICHMBATh U MHTEPIPETUPOBATH HH()OPMALINIO, ITOTYIAEMYIO U3 Pa3IMYHBIX HCTOUHHKOB;

o BIIQICHUE SA3BIKOBBIMU CPEICTBAMHU: YMECHME SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pEHHs], UCIIOIb30BATh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;
. BJIaJICHHE HaBbIKAMM MO3HABATEIbHON pe(dIeKcHH Kak OCO3HAHMS COBEPIIAEMBIX JCHCTBHH H

MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHWI, TPaHML] CBOECTO 3HAHWA M HE3HAHMS, HOBBIX
[I03HABATEJIbHBIX 3a]1a4 U CPEICTB UL UX JOCTHIKCHHUS,;

o [EJIEYCTPEMJICHHOCTh B TIOMCKAaX W NPUHATHM DPELICHUH, COOOpPa3UTENbHOCTh M HWHTYHUIIHS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJCTABICHHH; CIIOCOOHOCTh BOCIPUHMMATH KPAacoTy M I'apMOHUIO
MHpA;

NnpeIMeTHbIX:

. c(OPMHPOBAHHOCTh NPEJCTABICHUNH O MaTeMaTHKE KaK YaCTH MUPOBOM KYJIbTYypbl U MeCTe
MaTeMaTUKd B COBPEMEHHOW IMBHJIM3AIMH, CIIOCO0AaX OMHMCAaHUS SBJICHUW peasbHOrO0 MHpa Ha
MaTEeMaTU4YECKOM S3BIKE;

. C(OPMHPOBAHHOCTh MPEJCTABICHUM O MaTreMaTHYeCKMX MOHATHUAX Kak BaKHEHIIuX
MAaT€MaTHYECKUX MOJEIAX, IO3BOJSIOIIMX ONMUCBHIBATH M HM3y4aTh pa3Hble IPOLECCHl W SBIICHUS;
IIOHMMAaHHE BO3MOKHOCTH aKCMOMAaTU4YECKOT0 MMOCTPOCHMSI MATEMaTHYECKUX TEOPUH;

o BJIAICHUC MCTOAAMU MHNOKA34aTCJILCTB W AJITOPUTMOB PCHICHUA, YMCHHC HX IIPUMCHSATD,
MMPOBOAUTDL AOKA3ATCJIBHBIC PACCYKACHUS B XOAC PCHICHUS 3a4a4;
o BJIaACHUC CTAHAAPTHBIMH IIpUCMaMU PCHICHUA  pAallMOHAJIBHBIX KW  HPPAOUOHAJIbHBIX,

MOKa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpaBHEHHH W HEPaBEHCTB, HX CHCTEM;
UCMOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MpPOrpaMM, B TOM YHCIE JUIsl MOMCKAa IMYTH pELIeHUs U
WUTIOCTPAIH PEIICHHUs ypaBHEHUI U HEPABEHCTB;

o c(OPMHPOBAHHOCTH TPEICTABICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHUECKOTO aHAM3a M WX
CBOWCTBAX, BJIaJICHUE YMEHHEM XapaKTepu30BaTh MOBEACHHE (DYHKIMH, MCIIOIb30BaHHE MOTYYE€HHBIX
3HaHUH I ONMCAHUs U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEM;

o BJIQJICHNE OCHOBHBIMH TIOHSATHSIMH O TUIOCKHX U TIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX
¢burypax, uX OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTb YMEHHUS PACIIO3HABATH F€OMETPHUUECKUE (PUTYPBI
Ha YepTexax, MOJIEISX U B peallbHOM MHUPE; IPUMEHEHUE H3yYCHHBIX CBOMCTB T€OMETPUIECKUX QUTYp U
bopMyI1 Ui pelieHns TeOMEeTPHUECKUX 3a]1a4 U 3a/1a4 ¢ MPAKTUUYECKUM COJEp KaHUEM;

. c(OPMHPOBAHHOCTh MNPEJCTABICHUNH O MpoOLEccax M SBICHHUIX, MMEIOLUIMX BEPOSTHOCTHBIN
XapakTep, CTATUCTHYECKHX 3aKOHOMEPHOCTSAX B PEATbHOM MHPE, OCHOBHBIX TOHSTHAX JJIEMEHTAPHON
TEOPUHM BEPOSTHOCTEH; YMEHMH HaxXOAMTh M OLEHMBATh BEPOATHOCTH HACTYIUICHHS COOBITHH B
MPOCTEUIIHNX MPAKTHYECKUX CUTYAIHSIX ¥ OCHOBHBIE XapaKTEPUCTUKHU CITyJaifHBIX BEITHYNH;

o BJIaJICHHE HABBIKAMHU MCITOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX TPOTPAMM MIPH PEUICHUH 3a/1a4.

1.4 Kosin4ecTBO YacOB HA OCBOEHHE MPOrPAMMBbI IMCHUILIHHBI:

MaKCHMaJIbHOW yu4eOHOW Harpy3ku oOydaromierocsi _234 4acoB, B TOM YHCIIE:

00s13aTeNIbHON ayTUTOPHOM yueOHOH Harpy3ku oOydatonierocs 156 yacos;
CaMOCTOSITENIbHOW PaboThI oOyUaromierocsi 78 dacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yueOHo# padoThI O0bem yacoB
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 234
Oo0s3aTes1bHAs AyIMTOPHAsA yueOHas1 Harpy3Ka (Bcero) 156

B TOM YHUCJIE:

MPAKTUYCCKHUE 3aHATUS 28
CamocTosiTejibHas padoTa o0y4yawierocs (Bcero) 78

IIpomexyTouHas aTTectanus B popMme d3K3aMeHa

2.2 TemaTnueckuii miad u cogep:xanue yueoHoi jucunmiinabl MATEMATHUKA

HaunmeHoBaHue Conep:xanue yueOHOro MaTepuaa, NpaKTU4YecKHue 3aHATHSA, O0nLeMm
pa3aesioB U TeM CcaMoCTOsITe/IbHAsL paboTa 00yUyarierocs 4acoB
1 2 3
BBenenue Conep:xanue yueOHOro MaTepuaJia 3
MaremaTika B HayKe, TEXHHKE, SKOHOMHUKE, HH()OPMAIOHHBIX 2

TEXHOJIOTUSIX M TpakTHYecKod aesdrenbHocTd. llenm u 3amaum
W3ydeHHUs MareMaTtuku mpu  ocBoeHu: mpodeccuir  CIIO wu
cnenuainbHocteit CI10.

CamocrosiTesibHast paboTa 00y4arOIIMXCH: 1
HenpepbiBHbIE 1pOOH.
Pasznen 1 Aareopa 42
Tema 1.1 Conep:xanue yueOHOIro MaTepuaJia 12
Paspurne mousitust | Ilenbie 1 pannoHanbHbIe Yucia. JIeHCTBUTENbHBIC YHCIIA. 6
0 JmucJIe [TpubnuxenHsle BeruuciieHus. KomiuiekcHele yncna.
IIpakTHyeckue 3aHATHA 2
1| Apudmernueckue AeHCTBHS HaJ YUCIaMH, HAXOXKICHNE 1

MPUOIM>KEHHBIX 3HAYCHUH BETMYMH U OTPEIIHOCTEN
BBIUUCIIEHUH (a0COMIOTHON M OTHOCUTENBHOI), CpaBHEHHE
YHCJIOBBIX BBIPA)KEHUH.

2| Brluncnenue u cpaBHeHHE KOpHE. Beinmonnenue pacyéros ¢ 1
pajvKaJIaMHu.
CamocrosiTesibHast padoTa 00y4arOMIMXCH 4

BrimoaHenne gericTBUi HaJ KOMILIEKCHBIMH YHCJIAMH.
[IprMeHeHNe CII0KHBIX NPOLIEHTOB B dKOHOMUYECKUX pacueTax.

Tema 1.2 Coaep:xkaHue y4e0HOTo MaTepuaja 30
Kopuu, crenenn m | Kopuu u crenenn. KopHu HaTypanbHOW CTENCHHM M3 YUCIA U HX 15
Jorapupmsbl cBoiictBa. CTemeHM C palMOHATBHBIMU TIOKa3aTeNsIMH, HX

cBoiicTBa. CTeneHN ¢ OEUCTBUTEILHBEIMUA NOKa3zareisiMu. CBOMCTBA
CTENEHU C ICUCTBUTEIBHBIM IMOKA3aTEIEM.

Jlorapupm. Jlorapudpm umcma. OcHOBHOE morapupMuUEecKoe
TOXKIECTBO. JlecsATUUHBIE W HaTypaidbHbIe Jorapudmel. [IpaBuna
neiictBuii ¢ norapupmamu. Ilepexoq K HOBOMY OCHOBAHHUIO.
[IpeobpazoBanue anredpamdeckux BbipaxkeHUi. [IpeoOpa3oBanue
palMoHaNBHBIX, UPPAMOHATBHBIX CTETNICHHBIX, MOKa3aTeIbHBIX W
Jorapu(pMUUECKUX BBIPAKESHUN.

IIpakTnyeckue 3aHATHSA 5




3| Pemenne upparmoHaibHbIX ypaBHEeHU. HaxokieHne 3HaueHHA
CTENeHeH ¢ pallMOHANIbHBIMU NoKa3zaTtensaMu. CpaBHEHUE
creneneit. [IpeoOpa3zoBanust BRIpaXEHUH, COIEPIKAIIUX CTEICHH.
PewreHne nokasaTenbHbIX YPaBHEHUM.

4| Pemienue npukiIaiHbIX 3a7a4. 1
5| Haxoxxnenue 3HaueHuit tjorapudma mo npou3BoILHOMY 1
ocHOBaHu10. [lepexo1 0T 0IHOr0 OCHOBAaHUS K IPYIOMY.
Beruucnienue u cpaBHenue jorapudmos. Jlorapupmupoanue u
MOTEHIIMPOBAHNUE BBIPAKECHUIA.
6| Ilpubam>xeHHbIe BBIYMCICHUS U PEIICHUS IPUKJIATHbIX 3a/1a4. 1
7| Pemenue gorapupMHUUECKUX ypaBHEHUN 1
CamocrosiTeJbHasi padoTa 00y4arOIHUXCs: 10
Cpennue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHKE.
Pemienune npuknagHbIX 3aa4d Ha CI0KHbIE TPOLICHTHI.
I'paduueckoe penieHne ypaBHeHUN 1 HEPABEHCTB.
HccnenoBanue ypaBHEHUI U HEPABEHCTB C 1apAMETPOM.
Pa3nen 2 OCHOBBI TPMTOHOMETPHUH 24
Tema 2.1 Coaep:xaHue y4eOHOro MaTepuaJia 6
OcHOBHbIE Paguannas mepa yria. BpamarensHoe apukenue. CuHyc, KOCUHYC, 3
NOHATHA TAaHT€HC W KOTAHT€HC YUCIIa.
IIpakTHyeckue 3aHATHSA 1
1| PaguanHbIi METOA U3MEPEHHUS YIITIOB BpAILlEHUs U CBA3b C 1
rpajgyCHOM MEPOM.
CamocrosiTesibHas padoTa 00y4arOIIHUXCH 2
[Ipoananu3upoBaTh Bce N3BECTHBIE (DOPMYIIBI TPUTOHOMETPUH H
HallTH B3aMMOCBSI3U pa3IMYHbIX Ipymnil GopMy.
Tema 2.2 Coaep:xaHue yueOHOro MaTepuaJia 6
OcHOBHbIE ®opmyiel npuBeaeHus. @opmyiisl cioxkeHus. DopMyibl yaABOSHUS 4
Tpuronomerpuyec | ®opmMyIbl MOJOBHHHOTO YTIIA.
KHe TOKAeCTBa CamocrosiTesibHass padoTa 00y4aIOMIMXCH 2
[Ipoananu3upoBaTh BCE U3BECTHBIE (POPMYJIbl TPUTOHOMETPUH H
HallTH B3aMMOCBSI3U pa3IMYHBIX Ipymnil GopMy.
Tema 2.3 Coaep:xanue y4eOHOro MaTepuaa 6
Ipeobpasosanue [IpeoOpa3zoBaHue CyMMBl TPUTOHOMETPHUYECKMX (yHKUMH B 4
npocTeHmux IpOU3BEJCHNE M  IPOU3BEICHHS B  CyMMy. DBbIpaxeHnue
TPUTOHOMETPHIEC | rpyronomeTpuueckux (QYHKUMA Yepe3 TaHTeHC MOJOBUHHOTO
KHMX BbIpaKeHU apryMeHTa.
CamocrosiTesibHass padoTa 00y4arOMIMXCH 2
[Ipoananu3upoBaTh BCE U3BECTHBIE (POPMYJIbl TPUTOHOMETPUH H
HalTH B3aMMOCBSI3U pa3IMYHBIX TPyl GopMy.
Tema 2.4 Copep:kaHue y4eOHOIro MaTepuaJa 6
Tpuronomerpuyec | IIpocreiimme TpuroHomerpuyeckue ypaBHeHus. [Ipocreiiniue 2
KHe YpaBHEHHS U TPUTOHOMETPUUYECKHE HEPABEHCTBA.
HepaBeHCTBa ObpaTHbIe TPUTOHOMETPUYECKHE GyHKIIH. ApkcuHYyC,
ApKKOCHHYC, apKTaHI'eHC.
IIpakTHYecKHe 3aHATHS 2
2| OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYITBI 1
CIIO’KEHHUSI, YIBOCHUS, TIPEOOPa30BAHIE CYMMBI
TPUTOHOMETPUUYECKUX (DYHKLUH B POU3BEJICHHE,
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUYECKUX (PYHKIIUH
B cymmy. Ilpocreiinne TpuroHoMeTpudeckue ypaBHeHUs U
HEpaBEeHCTBA.
3| ObpatHble TpUroHOMeTpruiecKkrue GyHKIUU: apKCUHYC, 1
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| apxxocumyc, apkTanrenc.

CamocrosiTesibHasi paboTa 00y4arommxcs:
[Ipoananu3upoBaTh BCE HM3BECTHBIE (DOPMYIBI TPUTOHOMETPHUH H
HaWTH B3aUMOCBSI3U PA3IUYHBIX TPYII (HOPMYIL.

Pa3nes 3 @yHkuum, ux cBoiicTBa U rpapuku

21

Tema 3.1
DOYHKIUHA U UX
CBOJiCTBa

Copep:kaHue y4eOHOIr0 MaTepuaa

10

Oynkiun. O01acTh ONpENeICHNs U MHOXKECTBO 3HAUCHHIL; Tpaduk
¢byHKkIMKM,  TocTpoeHWe — rpadukoB  GYHKIHMK,  3aJaHHBIX
Pa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (QyHKIMH. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTbD,
OTPaHUYEHHOCTh, MEPHOAMYHOCTH. [IpOMEXKYTKHM BO3pacTaHus H
yObIBaHUSI, HauOOJbIIee ¥ HAUMEHBIIEe 3HAYCHUs, TOYKHU
JKCTpEeMyMa.

I'padmueckass  unTepnpetanus. Ilpumepsl  QyHKIMOHANIBHBIX
3aBHUCMMOCTEl B pealbHBIX  Ipoleccax ©  SBJICHUAX.
Apudmernueckue onepanuu HaJl GQyHKIUSIMU.

Cnoxnas ¢yHkuus (kommosunusi). IloHATHE O HENPEpHIBHOCTH
GbyHKIUH.

O6parnbie ¢pynkuuu. O6acTh onpenesaeHuss U 00JacTh 3HAYCHUN
oOparnoit dynkiun. ['paduk obpatHoit pyHKIIMM

CamocrosiTesibHast paboTa 00y4arOIIMXCH:

O3HakOMJIEHHE C TIOHSATHEM TapMOHUYECKUX KoieOaHuil u
MpUMEpPaMu TAPMOHUYECKHUX KOJICOAHUH ISl ONKCAHMS TPOILIECCOB
B (hu3mKe U Ipyrux o0JIacTsIX 3HAHUS.

CnoxxeHre rapMOHUYECKUX KOJICOaHUN.

Tema 3.2
CreneHHble,
NMoKa3aTeJibHbIC,
Jorapupmuuyeckue
"
TPUTOHOMETpHYeC
KHe (pyHKI UM,
Oo0paTtHble
TPUIOHOMETpHYEC
KHe PYHKIUH

Conep:xanue yueOHOro MaTepuasia

11

Omnpenenenus GyHKINNA, X CBOHCTBA U TPa(UKH.

[TpeoOpazoBanus rpadukos. [lapannenbHblil epeHOC, CHMMETPHS
OTHOCHUTEIIEHO OCeH KOOpAWHAT W CHUMMETPHS OTHOCHUTEIFHO
Hayajga KOOpPAMHAT, CUMMETpPHUS OTHOCHUTEJIBHO MpsMOH Y = X,
pacTshHKeHHE M CKaThe BIOJIb OCel KOOPIMHAT.

HpaKanecmle 3aHATHUSA

1| Ilpumepsl 3aBHUCHMOCTEH MEXAy INEPEMEHHBIMU B peaJIbHBIX
mpoueccax M3 CMEXKHbIX JUCHMIUIMH. OmnpeaeneHue (QyHKUIUM.
IToctpoenne u uteHue rpapukoB ¢yHkumid. VccrnenoBanue
¢yakuu. CBoiicTBa JIMHEHHOW, KBaJpaTHUYHOM, KYyCOYHO-
JUHEWHOW M JpoOHo-nuHelHol QyHkuuil. HMccnenoBanue
¢ysakuu. HenpepsiBHbIe U nepuoanyeckue ¢pyHkiuu. CBoiicTBa
u rpaduKH CHHYyca, KOCHHYCa, TaHI'€HCAa M KOTaHIEHca.
OOpatHple  (QyHKIMH U HUX  TpadUKH. ObpatHbie
TpuroHomerpuyeckue ¢ynkuuu. IlpeoOpasoBanus rpaduxa
¢bysakuu. "apmonnueckue konedanus. [Ipuknannele 3a1a4u.

2| TlokazatenbHble, JIOTapUPMUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHUS U HEPABEHCTBA.

CamocrosiTesibHast padoTa 00y4arOIINXCH

O3HakOMJIEeHHE C TOHSATHEM TapMOHUYECKUX KojieOaHuil u
pUMEpPaMU TAPMOHUYECKUX KOJICOAHUHM AJISl ONKCAHMS MPOLIECCOB
B (husmKe U Ipyrux o0aacTsIX 3HaHUS.

CrnoxxeHne TapMOHHUYCCKHUX KOoJIeOaHHIA.




Panen 4 Hauajia MaTeMaTHY€CKOI0 aHAJIA3A

36

Tema 4.1

Hauajna
MaTeMaTH4YeCKoro
aHaJIM3a

Conep:kaHue y4eOHOIro MaTepuaa

36

[MocnenoBarenpHOCcTH. CrOCOOBI 3a/laHUs U CBOMCTBA YHCIOBBIX
MIOCJIEI0BATEIbHOCTEM.

[lonsTue o mnpenene mnocnenoBarenbHOCTUH. CylecTBOBaHHE
mnpeAesia  MOHOTOHHOM — OIFPAaHMYEHHOW  IOCJEN0BATEIBHOCTH.
CymmupoBaHue mocienoBareiapbHocTeld. beckoHeuHo yObIBaromiast
T€OMETPUYECKASI IPOIPECCUS U €€ CyMMa.

[IpousBonnas. IlomsTie o0 npouwsBOgHOW  (YHKIHMH, €€
F€OMETPUUYECKHI U (PU3NUECKHUI CMBICI. Y paBHCHUE KacaTeIbHOU K
rpaduKy QyHKIHH.

[Ipon3BogHbIE CYyMMBI, pa3HOCTH, IPOU3BEIACHUS, YAaCTHBIE.
[Tpon3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIUH.

[IpuMeHeHne TPOM3BOAHOM K HCCIACAOBaHHIO (QYHKIUA U
nocrpoeHnto rpagukoB. I[IpowsBoaHble 0o0paTHOW QYHKIMH U
KOMITO3UIIUHU (PYHKITHH.

[Ipumepbl  UCHONAB30BaHUS MPOU3BOAHOM  JUISI  HAXOXACHUS
HaWjlyyllero peleHuss B  MNPUKIAAHBIX  3ajgadax. Bropas
MPOU3BO/IHAS, €€ TCOMETPUYECKUH W  (UBWYECKHIA  CMBICI.
HaxoxzaeHue ckopocTH uisi Ipoliecca, 3aJaHHOro (QopMysod u
rpaduKoOM.

[lepBooOpaznas u wuHTerpan. llpuMeHeHue ompeneneHHOro
MHTErpaa Juis HaXOXKIACHUs IJI01aA1 KPUBOJIMHENHOMN TpaneuH.
®opmyna Herorona-JleitOnuna. [IpuMepsl npruMeHEeHUs WHTErpaia
B ()M3HKE U TEOMETPHUHU.

20

IlpakTnyeckue 3aHATHA

1| Yucnosas nociaenoBareiabHOCTb, CHOCOOBI €€ 3a/1aHus,
BBIUMCIICHUS WICHOB I0cienoBaTenbHocTH. [Ipenen
1ocJe10BaTelbHOCTH. beckoHeuHO yObIBaromast
reoMeTpHUYecKas MPOrpeccusl.

2 | TIpow3BoaHAas: MEXaHUYECKHIA U TEOMETPUUECKUN CMBICIT
MIPOU3BOJHOM.

3| YpaBHeHue kacatenbHOU B 001meM Buze. [IpaBuina u hopmyst
muddepeHpoBanus, TabIUIA TPOU3BOIHBIX 3JIEMEHTAPHBIX
¢yskuil. MccnenoBanue GyHKIIMHM ¢ TOMOUIBIO IPOU3BOJHOM.
Haxoxxaenne HanOobIIero, HAMMEHbIIET0 3HAYSHUS U
9KCTPEMaJIbHBIX 3HaYCHUH (PYHKIUU.

4| Nnrerpan u neppooOpasznas. Teopema Herorona-Jlei6Huma.
[IpumeHeHne UHTETpata K BEIYUCICHUIO (PH3MUECKUX BEIUYNH U
IJIOLIAIEN.

CamocrosiTesibHast paboTa 00y4arOIINXCH:

IIpumepbl  MCHONB30BaHUS NPOU3BOAHOM  JUISI  HAXOXACHHUS
HaWIYYIIero pelmeHus B IPUKIaJHbIX 3a/1a4ax.

Bropas mpousBogHas, ee T€OMETPUUYECKUN U (PU3UUECKUH CMBICIH.
Haxoxzaenue ckopocTu [uisl mpoliecca, 3aJaHHOTO (GopMylol u
rpauKoM.

[Tonstue nuddepennuana u ero NPUIOKEHHUS.
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Pa3nen S YpaBHeHUs M HepaBeHCTBaA

21

Tema 5.1 Coaep:kaHue y4e0HOro MaTepuaia 21
YpaBHeHus U —
HepaBeHCTBa YpaBHeHUs u CUCTEMBI YPaBHEHUM. PaunonainsHsle, 11
uppalvoHalbHble,  IOKa3aTeJbHble U TPUIOHOMETPUYECKHE
YPaBHEHUS U CHCTEMbl. PABHOCWJIBHOCTb YpaBHEHUMH, HEPABEHCTB,
CHCTEM.
OcHOBHbIE NpUEMBl UX peElIeHUs (pa3IoKEHUE HAa MHOMKUTEIH,
BBEJICHHE HOBBIX HEU3BECTHBIX, IOJCTAHOBKA, TIpapuuecKuit
METO/I).
HepasencrBa. PaninonanbHble, MppaliiOHalbHbIE, [I0KA3aTEIbHbIE U
TPUTOHOMETpPHUUYECKHE HepaBeHCTBA. (OCHOBHBIE IPUEMBI X
pelIeHus.
Hcnonb3oBaHue CBOWCTB U TIpaUKoB (QYHKUUH NpU pEeLIeHUU
ypaBHEHMI M HepaBeHCTB. Meron umHTepBajioB. V3o0pakeHue Ha
KOOPAMHATHOM IIOCKOCTHM MHOXKECTBA pEIIEHUN YpaBHEHUH H
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.
[Ipuxnaaneie 3agaun. [IpuMeHeHre MaTEMaTHUECKUX METOAOB JJIs
pelIeHus CoAepKaTeNbHbIX 3a/1a4 U3 Pa3JIMYHbIX O00lacTell HayKu U
OpakTUKU.  MHTepmperamus  pe3yibTaTa, y4eT  peallbHbIX
OTPaHUYCHUMN.
IIpakTnyeckune 3aHATHSA 3
1| Kopuu ypaBHeHuil. PaBHOCUIIBHOCTD YpaBHEHUH. 1
[Ipeobpa3oBaHne ypaBHEHHUH.
2 | OcHOBHBIEC IPUEMBI PEUICHUS ypaBHEHHUU. Pemenne cucrem 1
YpaBHEHUH.
3| HUcnonb3oBanue cBOWCTB M TrpadukoB (GYHKIUH AN pEHICHUS 1
YpaBHEHUH U HEPABEHCTB.
CamocrosiTesibHast padoTa 00y4arOMIMXCH 7
N300paxkeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN
YPaBHEHHUI U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHCTEM.
Pa3nes 6 KomOnHaTOpUKa, CTATHCTHKA M TEOPHS BEPOSITHOCTEH 30
Tema 6.1 Dunementnl | Conep:xkaHue yueOHOro MaTepuasia 15
KOMOMHATOPHKH OcHOBHbIE MOHATHS KOMOMHATOPHKHU. 3a/Jaydl Ha IOJACYET YHcla 10
pa3MElICHN, NEpPEeCTaHOBOK, coueTaHuil. Pemenue 3amad Ha
nepebop BapuantoB. dopmyna OunHoma Hreriotona. CgoiicTBa
OuHOMMHANBHBIX K03 dunmenton. Tpeyronpnuk Iackans.
CamocrosiTesibHast paboTa 00y4arOIINXCH: 5
Pasmemenus, coueranuss u nepecraHoBku. buHom HproTona wu
tpeyroynbHUK [lackams. [Ipuknanseie 3agaqn.
CxeMbl NOBTOPHBIX McnbITaHui bepHymm.
Tema 6.2 Copep:xaHue y4e0OHOro MmaTepuaJja 6
DueMeHThI Teopun | CoObITHE, BEPOATHOCTh COOBITHS, CJOXEHHE M YMHOXKEHHUE 4
BEPOSTHOCTH BeposiTHOCTEH. [loHATHE O HE3aBUCUMOCTH COOBITHH. J{MCKpeTHast
cllydaiiHasl BEJIMYMHA, 3aKOH €€ paclpeesICHusl.
UucnoBble XapakTEPUCTUKH JHUCKPETHOM CIy4allHOM BEJIWYUHBI.
IToHsATHE O 3aKOHE OOJIBIINX YHCEIL.
CamocrosiTesibHast paboTa 00y4arOIINXCH: 2

Pazmemienusi, coueranuss u nepecraHoBkd. buHom HperotoHa u
tpeyroapauk [Tackand. [Ipuknagneie 3a1auu.
CxeMbl NOBTOPHBIX UcTIbITaHUN bepHymnu.
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Tema 6.3
J1eMEeHThbI
MaTeMaTH4YecKoi
CTATHCTHKH

Conep:xanue yueOHOro MaTepuaJa

o

[IpencraBnenne maHHBIX (TaONMIBI, JOUAarpamMmbl, TpaduKH),
reHepalbHass COBOKYITHOCTh, BHIOOpKa, cpeaHee apuMeTHIECKOoe,
MeraHa.

[TonsTne o0 3amadyax MaTeMaTUYECKOM CTaTUCTUKU. PemieHue
MIPAKTUYECKHX 33]]a4 C IPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB.

HpaKTI/I‘IGCKI/Ie 3aHATHSA

1| HUcropus pa3Butus KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U
CTaTUCTHUKH U MX POJIb B PA3JIMUHBIX chepax ueroBeuecKoi
xu3HenesTensHocTH. [IpaBuna komOunaTopuku. Permenue
KOMOMHATOPHBIX 3a7a4y. PazmMerienue, coueTanus u
nepectaHoBkU. bunom Herorona u tpeyronsHuk Ilackans.
[IpuknanHble 3a1a4u.

2| Kmaccuueckoe onpeneneHue BEPOSITHOCTH, CBOICTBA
BEpPOSITHOCTEM, TeopeMa O CyMME BEpOSATHOCTEH. Bbruucienue
BepoaTtHocTel. [Ipukiianusie 3agaun. [IpencraBnenre 4ncioBbIX
naHHbIX. [IpuknagHeie 3anayn.

CamocrosiTesibHast paboTa 00y4arOIIMXCH:

Pasmemienus, coueranuss M nepectaHoBkM. buHoMm HeioToHa u
tpeyroapauk [Tackand. [IpuknanHeie 3a1auu.

CxeMmbl NOBTOPHBIX UCTIbITaHUHN bepHyiu.

Paspnen 7 I'eomerpus

57

Tema 7.1 Ilpsimble
U II0CKOCTH B
NMPOCTPAHCTBE

Coaep:xaHue y4eOHOro MaTepuaJia

21

B3anmHOe pacnosioxkeHue [ByX HpsMBIX B  IPOCTPAHCTBE.
[TapamnensHOCTh  TIpsAIMOM W TwWIOCKOCTU.  [lapauienbHOCTH
miockoctel.  IlepneHAuKyIIpHOCT, NPSAMOM U IJIOCKOCTH.
[lepnienaukynsip © HAKJIOHHAasA. YTOJI MEXAY MNOpSIMOH H
IJIOCKOCTBIO. JIBYrpaHHbIA Yroi. Yroil MeEXIy IJIOCKOCTSIMHU.
[lepneHMKyYIAPHOCTD JBYX IUIOCKOCTEN.

I'eomerpuueckue npeodpa3zoBaHUs HMPOCTPAHCTBA: MapalIeIbHBIN
MIEPEHOC, CHMMETPHUSI OTHOCUTENIBHO IIJIOCKOCTH.

[TapannensHoe  mpoektupoBanue. [lmomane  OpTOroHaJbHOU
npoekuuu. M3o6paxeHne npocTpaHCTBEHHBIX (GUryp.

10

IIpakTHYecKHe 3aHATHS

[Ipyu3Haky B3aMMHOTO PaCHOJIOKEHUS MPSAMBIX. YTOI MEXKIY
npsiMbIMU. B3auMHO€ pacnosiokeHue NpsMbIX U MIIOCKOCTEH.
1| lepnenauKynsap U HAKJIIOHHAS K TIOCKOCTH. YTOJI MEXITY
MPSIMOM M TUIOCKOCTHIO. TeopemMbl 0 B3aMMHOM PaCIIOI0KEHUH
NPAMON U TNIOCKOCTH. Teopema 0 TpeX NeprneHaAnuKyIspax.

-

[Ipu3Haku u cBOMCTBA NMapajlIeIbHbIX U MEPIEHIUKYISIPHBIX
IJIOCKOCTEN.

PaccrosHue oT TOUKH A0 IIJIOCKOCTH, OT HpHMOﬁ J0 IIIIOCKOCTH,
3 PaACCTOAHUEC MEXKAY IINTOCKOCTAMHU, MEKIY CKPECIINBAIOIIUMUCS
MPpSAMBIMHA, MCKAY ITPONU3BOJIbHBIMUA (pI/II‘ YpaMHu B IIPOCTPAHCTBC.

[TapamrensHOE IPOEKTUPOBAHKE U €r0 CBOWCTBA. Teopema o
4 | myomaayu opTOroHaJIbHON MPOEKIIMY MHOTOYTOJIbHHKA.
B3aumHoe pacnonoxeHne NpocTpaHCTBEHHbBIX (PUryp.

CamocrosiTesibHast padoTa 00y4arOIIMXCH

BekTopHoe 3a1aHne NpsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuiibHBIE U TONTYIPaBUIIbHBIE MHOTOIPAaHHUKHU.
Konunyeckue ceueHus 1 UX NpUMEHEHUE B TEXHUKE.
[TapaienpHOE IPOEKTUPOBAHHKE.
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Tema 7.2
MHoOrorpaHHuKHu

Conep:xanue y4eOHOIro MaTepuasa

[ep}

Bepmunb,  peGpa, TrpaHm  MHororpaHHuka.  Pa3Beptka.
MHororpanssle yribl. Beinmykisle MHororpaHHuku. Teopema
Ditnepa.

IIpusma. Ilpsmas u HakinoHHas npusma. IIpaBunpHasg npusMma.
[Tapannenenunen. Kyo.

IInpamupa. IlpaBuinbHasgs nupamuga. YcedeHHas NHMPaMHIA.
Terpasap.

Cummerpuu B KyOe, B apajljiesICIuIe e, B IPU3ME U MUPaAMUJIE.
CeueHus Ky0a, IpU3MBI U TUPAMUJIBI.

[IpencraBnenue o MpaBHIIBHBIX MHOTOTPaHHUKAX (TETpa’ipe, Kyoe,
OKTa3zipe, JOJACKadIpe U UKOCadIpe).

CamocrosiTesibHas padoTa 00y4arOIIHUXCH !

BexTopHoe 3ajaHue NpsMbIX U TIOCKOCTEH B TPOCTPAHCTBE.
HpaBI/IJ'H)HI)Ie H MOJYIIPaBHUJIbHBIC MHOT'OI'PAHHHUKH.
Konunyeckue ceueHus 1 UX IPUMEHEHHUE B TEXHUKE.
[TapannenpHOE NPOEKTUPOBAHUE.

Tema 7.3 Teaau
MOBEPXHOCTH
BpallleHHs

Conep:xanue yueOHOro MaTepuasa

Hunuaap u koHyc. YcedeHHbI KoHyc. OcHoOBaHME, BBICOTA,
O0KOBast MOBEPXHOCTb, 00pa3yrolas, pazpepTka. OceBble CEUSHUS U
CCYEHUS, IIapajlIeIbHbIE OCHOBAHUIO.

Hlap u cepa, ux ceuenus. KacarenpHast a0ckocThb K chepe.

CamocrosiTesibHas padoTa 00y4arOIIHUXCH

BekropHoe 3a1aHue NpsMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuibHBIE U TOJTYIIPaBUIIbHBIE MHOTOIPAaHHUKHU.
Konunyeckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
[TapanienbHOE NIPOEKTUPOBAHUE.

Tema 7.4
HU3mepenus B
reoMeTpuu

Conep:xanue yueOHOro MaTepuasa

O06mwem u ero u3mepenue. MHrerpansHas ¢popmyna o0bema.
@opmynel  o0beMa Ky0a, TPSIMOYTOJBHOTO Mapajliesienurea,
npu3Mbl, muiaMHApa. DopMmynsl obdbeMa NHUpaMHIbl U KOHYCA.
@opMyIIbl IUIONIAAN TOBEPXHOCTEH IWIMHAPA U KOHyca. POopMyIibl
o0beMa Imapa u Imiouaau cepsl.

[Tonobue ten. OTHOLIEHUS IUIOLIAAEH MOBEPXHOCTEM M 00BEMOB
110JI0OHBIX TeJ.

HpaKanecmle 3aHATHUSA

Paznuunbie Buabpl MHOTOTpaHHUKOB. VX n300pakenus. CeueHus,
pa3BepTKu MHOrorpanHuKoB. [onaas moBepxuoctu. Buast
CUMMeTpHH B pocTpancTBe. CUMMETPHS TEN BpallleHUs U
MHOTOTPAaHHUKOB. BeIuucienne miomanei u 00beMoB.

CamocrosiTesibHast padoTa 00y4arOIINXCH

BekropHoe 3a1aHne NpsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuiibHBIE U TOTYIPaBUIIbHBIE MHOTOIPAaHHUKHU.
Konunyeckue ceueHuns 1 UX NpUMEHEHUE B TEXHUKE.
[TapannenpHOE NIPOEKTUPOBAHHUE.
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Tema 7.5 Coaeprxkanue y4eOHOr0 MaTepuaJa 15
Koopaunartsl un [IpsiMmoyronpHas (IekapToBa) cUcTeMa KOOPAWHAT B IPOCTPAHCTBE. 8
BEKTOPBI dopmyna pacCTOSHUS MEXAY BYMsI TOUKaMHU. Y paBHEHUsI Cephl,
TJTIOCKOCTH M TIPSIMOM.
Bextopsl. Moaynbs BekTtopa. PaBeHcTBO BekTOpoB. CloxeHHE
BEKTOPOB. Y MHOKCHHE BEKTOpa Ha 4MCIIO. Pa3noxeHue BeKTopa 1o
HaIpaBJICHUSM. YTOJI MEX1y AByMs BekTopamu. [Ipoekuus BekTopa
Ha ock. Koopaunats! Bekropa. CkansipHOEe NIPOU3BEICHUE BEKTOPOB.
Hcnonp3oBaHne  KOOpAMHAT M BEKTOPOB IIPU  PELICHUM
MaTEMaTHUYECKHUX U MPUKJIAJHBIX 3a]1a4.
IIpakTHyeckune 3aHATHSA 2
Bexkropsl. [lelicTBus ¢ BeKkTopaMmu. JlekapToBa cuctema 1
KOOpJUHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKPYKXHOCTH, cpepsl, II0CKOCTU. PaccTrosiHue
MEXKY TOUKaMH. J[eMCTBHS C BEKTOpaMu, 3aJaHHBIMU
7| xoopauHataMmu. CkanspHoe pousBe/ieHe BEKTOpoB. BekTopHoe 1
ypaBHEHUE NIPSIMOM U INIOCKOCTH. Vcnonb30BaHuE BEKTOPOB MPH
JIOKa3aTeNIbCTBE TEOPEM CTEPEOMETPUHU.
CamocrosiTesibHas padoTa 00y4arOIIHUXCH 5
BekropHoe 3a1aHne NpsIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
IIpaBuibHBIE U TOYIIPAaBUIIbHBIE MHOTOIPAaHHUKHU.
Konunyeckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
[lapanienbHOE NIPOEKTUPOBAHUE.
HTroro 234
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3. YCJIOBUSI PEAJIMBAIIAU PABOYEN ITPOI'PAMMBI JUCITATIIMHBI
3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecIedYeHH 0

Peanuzamust mporpaMMmbl IUCHMIUIMHBL TpeOyeT Hamuuums ydeOHoro kaOunera «KaOuuer
MaTEeMaTHKN.

OobopynoBanue yueOHOro kadunera « KabumHer MmaTreMaTUKN»:

Criennanu3upoBaHHas MeOeIb M CHCTEMbI XPAHCHUS

- Jlocka kiaccHast

- DKpaH

- Buneonpoektop

- CtoJt yuurens

- Kpecno ans yuurens

- CTOJ1 y4eHUUYECKU ABYXMECTHBIN

- CTyn yYeHUYEeCKUI

Texuuueckue cpenctBa o0ydenus (pabouee MECTO yUUTEIs):

- KommbroTep yuuTtens, TM1IEH3HOHHOE IPOTPaMMHOE O0ecrieueHue

- CereBoii GuIbTp

- Kononku

OnekTponHbie cpeactBa oOyuenus (CD, DVD, Bupeodusnbmbl, HHTEpAKTUBHBIE ILJIAKaThl,
JTUIEH3MOHHOE TIPOrpaMMHOe 0OecrieueHue):

- DIIGKTPOHHBIE CPEACTBA OOYUCHHUS IS KAOMHETa MAaTEMATHKHU

- Bugeodunbpmbr

JleMOHCTpanOHHbBIE Y4eOHO-HATIISTHBIE TIOCOOHS:

- KoMIiekT HarasiAHbIX MOCOOUH 17151 TOCTOSTHHOTO UCTIOJIB30BaHUS

- KoMImiekT 1eMOHCTpallMOHHBIX YI€OHBIX TaOIHII

3.2 UndopmauuonHoe odecrnieueHue 00yueHust
PEKOMEHIAYEMAS JIUTEPATYPA

sl cTy1eHToB

1. bammakoB, M. 1. MaremaTuka : anredpa 1 Hauana Mat. aHainu3a, reometpus [ Tekct] : yue0. mocoOue
/ M. . bammaxkos. - 3-e u3a. - M. : UL "Akanemus", 2017. - 256 c. - (ITO. OM)

2. bammakoB, M.U. Maremaruka. [IpakTukym [ D1eKTpOHHBIN pecypc] : yueOHO-TIpaKkTHUECKoe ocodue
/ M. 1. bammaxkos , C. b. DaTHHa. — M.: KHOPYC, 2021. — 294 ¢. — BOOK.RU

3. bammakos, M. 1. Marematuka [OnexkTpoHHslil pecypc] : yuebHuk / M. U. bammakoB. — Mocksa :
KnoPyc, 2021. — 394 ¢. - BOOK.RU

4. boromonos, H. B. Anrebpa u Hauana aHanu3a [DneKkTpoHHBIH pecypc] : y4eO. mocobue / H. B.
BoromonoB. — Mockaa : FOpaiit, 2020. - 240 c. - (I1O). - ObC FOpaiit

5. Teomerpus. 10-11 knaccsl [Teker] : yueonuk / JI. C. Aranacsu [u ap.].— M. : IIpocsemenune, 2019. -
255 c. - (MI'Y - mikoze)

6. I'yces, B. A. Matemaruka [DnexTpoHHbIi pecypc] : yueoHuk / B. A. I'yces, C. I'. I'puropses, C. B.
WBonruna. - 7-e uza., crep. - M.: UL "Axanemus", 2019. - 416 c. - ObC «Axanemusi»

7. Marematuka [DnexkTpoHHBIH pecypc] : yueOnuk / O. B. Tatapuukos [u ap.] ; mog obm. pexn. O. B.
TarapuukoBa. - Mocksa : FOpaiit, 2019. - 450 c. - 9bC KOpaiit

8. Maremaruka [DnekTpoHHBIH pecypc] : yueOnuk / O. B. TatapuukoB [u ap.] ; mox obmr. pen. O. B.
TarapuukoBa. - Mocksa : FOpaiit, 2019. - 450 c. - 9bC KOpaiit

s npenogasaresiei
1. ®enepanbHblif 3akoH 0T 29.12.2012 Ne 273-®D3 «O06 o6pazoBanuu B Poccuiickoit denepannm.
2. [Tpuxa3 MunucrepctBa obpazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBepkIeHUU
(benepaabHOrO TOCYAApCTBEHHOrO0 00pa30BaTENILHOTO CTaHJAapTa cpeaHero (MOJHOro) oOrmero o6-
pa3oBaHUA».
3. [Tpuka3 MunuctepcrBa obOpa3zoBanus U Hayku P®D ot 29.12.2014 Ne 1645 «O BHeceHHH
n3Mmenenuit B [lpuka3 MunuctepcTBa oOpa3oBanust U Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne
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413 «“O6 ytBepxkacHUN (GeaepalbHOTO0 TOCYAAapCTBEHHOTO 00pa30BaTENBbHOTO CTaHIApTa CPETHETO
(moHOT0) 00I1IeTO 00pa30BaHUS ».

4, [Tpuka3z Muno6prayku Poccun ot 31.12.2015 Ne 1578 «O BHeceHun m3MeHEeHH B (eaepaabHbIit
TOCYJapCTBEHHbI 00pa30BaTENbHBI CTaHAAPT CpeIHEro ooOmero o0pa3oBaHUs, YTBEP)KICHHBIN
npuka3zoM MuHUCTEpCcTBa 00pa3zoBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012 1. No 413»

5. [TpumepHas OCHOBHasi 00pa3oBaTelIbHAS MPOTrpaMMa CPEeIHEro 001ero oopazoBanusi, oJ00peHHAs
pereHueM ¢eaepaTbHOr0 y4eOHO-METOIMYECKOr0 OOBEIMHEHUS M0 00IeMy 00pa3oBaHHUIO (TIPOTOKOI
ot 28 urons 2016 r. Ne 2/16-3).

6. [Tucemo JlemaprameHTa rocylapCTBEHHOW MOJUTHKH B c(epe MOArOTOBKH pabOYMX KaJApOB H
JAIIO MunuctepctBa oOpasoBanusi u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1o
OpraHu3ali TOJYYCHUs CpPEIHEro o0Iero oOpa3oBaHHMsS B TIpeieiax OCBOCHHUS 00pa3oBaTEIbHBIX
IporpaMM CpegHero npodeccHoHalbHOro 00pa3oBaHUS Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUs C
yueToM TpeOOoBaHUH (hefepalibHBIX TOCYAAPCTBEHHBIX O0Pa30BaTEIIbHBIX CTAHIAPTOB M IOJIy4aeMOM
npodeccur WM CIeNUAIbHOCTH CPEIHEro MpodeccHoHaIbHOT0 00pa30BaHUs .

HNuTepHeT-pecypcsl

1. www.fcior.edu.ru (MadopmanroHHbIe, TPEHUPOBOYHBIC K KOHTPOJIbHBIC MATCPUAIIEI).
2. www.school-collection.edu.ru (Exunast kosutekituu nupoBbIX 00pa3oBaTeIbHBIX PECYpPCOB).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMA AUCHUIIJINHBI

KOHTpOHB U OLCHKAa PE3YyJIbTaTOB OCBOCHUA AUCHUINNIMHBI OCYHICCTBIIACTCA IMPEIIOAaBaTCICM B
nmponecce NMpoOBCACHUSA MPAKTUUCCKUX 38.H51TPII>1, TCCTUPOBAHMA, a TAKIKC BBLIITOJHCHHA 06y[IaIOH_[I/IMI/IC}I

3aJIaHAH 1711 CAMOCTOSATENIbHON paboThl (MHIMBHIYIBHBIX 33JIaHUN, TPOCKTOB, HCCIICIOBAHUHN U TIP.).

Pe3yabTarsl 00yyeHus

@opMbI U MeTOIbl KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHsI

MeTanpeaMeTHbIe pe3yJIbTATHI:

- YMEHHUE CaMOCTOSITEIBHO OMPECIISATh LEH
JEeSITEIIbHOCTH U COCTABIISATH ILIAHBI
JESITEIIbHOCTH; CAMOCTOSITEIHHO OCYIIECTBIISTH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JESITEIbHOCTD; HCIIOJIH30BAaTh BCE BO3MOYKHBIE
pecypChI IS IOCTHKCHHS TTOCTABJICHHBIX IIEJIeH U
pea3anuy IaHOB JeSITeTbHOCTH; BRIOMPATh
YCIICIIHBIC CTPATETUU B PA3JIMYHBIX CUTYAIUIX;

- YMEHHE MPOyKTHBHO OOIIATHCS H
B3aUMO/ICHCTBOBATh B ITPOIECCE COBMECTHOM
JESTCIIbHOCTH, YYUTBIBATH ITO3UIIUHU JIPYTUX
YYaCTHHUKOB JICATEIBHOCTH, 3)()EKTUBHO
paspeniats KOH(INKTHL,

- BJIaJICHUE HABBIKAMHU TI03HABATEIIbHOM, y4eOHO-
WCCJICIOBATEIILCKOM M MMPOCKTHOM JESITEILHOCTH,
HaBBIKAMU pa3pelieHusl MPooIieM; CIIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIHbHOMY ITIOUCKY
METOJIOB PEIICHUS MPAKTUYCCKUX 32134,
MPUMECHECHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHS,

- TOTOBHOCTb U CIIOCOOHOCTD K CAMOCTOSITEIIbHOM
WH(OPMAITMOHHO-TIO3HABATEIILHOU JISATEIIBHOCTH,
BKIIIOUasi yMEHHUE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX HH(DOpPMAIHH, KPUTHICCKH
OIICHUBATh U UHTEPIIPETUPOBATH UH(DOPMAIIUIO,
MOJTy4aeMyI0 M3 PA3JINYHBIX HCTOYHHUKOB;

- BIIQJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHE
SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY
3peHusl, HCTIOIb30BaTh a/IEKBATHHIC SI3bIKOBBIC
CpeICTBa;

- BIIa/ICHHE HABbIKaMU MO3HABATEIHLHOU
peduiekcuu Kak 0CO3HAHUS COBEPIIAeMbIX
JENCTBUI U MBICIUTENBHBIX MPOIIECCOB, UX
PE3YJIBTaTOB ¥ OCHOBAHHIA, TPAHUI] CBOCTO 3HAHHUS
Y He3HAHUS, HOBBIX NTO3HABATENBHBIX 33729 U
CPEJICTB JIUIS UX JTOCTHIKEHHUS;

- IeJICYCTPEMIIEHHOCTD B MOMCKAX U MPUHSITUN
pelreHnii, CooOpa3uTeTbHOCTh M MHTYHITHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUIA;
CIIOCOOHOCTH BOCIIPUHUMATH KPACcOTy U
TapMOHHIO MUPA.

- BBITOJIHEHUE U 3aIUTa UHAUBUYATEHOTO
IpoeKTa

- BBIIIOJIHCHHC U 3allUTa UHAWNBUAYAJIbHOT'O
IIPOCKTa

- BBIMOJIHEHUE U 3alIUTa UHIUBUAYAIBHOTO
IpOoeKTa

- BBIMIOJIHEHUE U 3alUTa UHIUBUAYAIBHOTO
MIPOEKTa

- BBIIIOJIHEHUE U 3aIlIMTa UHAWBUIyaJIbHOTO
IIPOEKTa

- BBIIIOJIHCHHUC U 3alllUTa UHAWNBUAYAJIbHOT' O

IIPOEKTa

- BBIMIOJIHEHUE U 3aIIMTa UHAWBUIYaJIbHOTO
IIPOEKTa

IIpeaMeTHbIe pe3yibTaThl:

- ¢()OpMHUPOBAHHOCTD MPECTABICHUN O
MaTeMaTHKe KaK 4aCTH MUPOBOM KYJIBTYpPBI U
MeCTe MaTEMAaTUKU B COBPEMEHHON LIMBUIN3ALIUN,
crocobax onucaHus BJIEHUI peaJlbHOr0 MUpa Ha

- TCCTUPOBAHUC
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MaTE€MaTUYECKOM S3BIKE;
- ¢(OPMHUPOBAHHOCTD MPEICTABICHUN O
MaTEMaTUYECKHUX MOHATUAX KaK BaKHEHIINX
MaTE€MaTUYECKUX MOJEISX, TO3BOJISAIOINX
ONUCHIBATh U U3y4aTh pa3HbIE IPOLIECCHI U
ABJICHUS; IOHMMaHUE BO3MOXKHOCTH
AKCMOMATUYECKOT0 MOCTPOCHUSI MAaTEMAaTUYECKUX
TEOPUL;

- BJIaJICHUE METOAAMHM J10Ka3aTEIbCTB U
AJTOPUTMOB PEIICHUS, YMEHUE UX IPUMEHSTD,
IIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYXKACHUS B X0OJI€
pelIeHus 3a/1a4;

- BJIaJICHHE CTaHJAPTHBIMH IIPUEMAMH PELICHUS
PalMOHAIBHBIX U UPPALUOHAIBHBIX,
MIOKa3aTeJIbHbIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB,
UX CUCTEM; UCIIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOIPAMM, B TOM YHUCIIE [
MOMCKA MTYTH PELIEHUS U WIUTFOCTPALIUU PELIEHUs
YpaBHEHUI U HEPABEHCTB;

- ¢(hopMHPOBAHHOCTH MIPECTABICHUN 00
OCHOBHBIX ITOHATHUSAX MAaTEMaTHYECKOTO aHAIN3a U
UX CBOICTBaX, BJIaJICHUE YMEHUEM
XapaKkTepru30BaTh MoBeIeHNE (DYHKITHIHA,
MCII0JIb30BAaHUE MTOJYYEHHBIX 3HAHUM 17151
OIMCAHUs U aHAJIN3a PEAIBHBIX 3aBUCUMOCTEM;

- BJIaJICHUE OCHOBHBIMU MOHATHUSIMU O IJIOCKUX U
POCTPAHCTBEHHBIX TEOMETPHUYECKUX (PUTYpax, UX
OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTh
YMEHHMsI pacrio3HaBaTh FT€OMETPUUECKHE (PUTYPBI
Ha YyepTexax, MOJACISIX U B PEAIbHOM MHUPE;
IIPUMEHEHNE N3YYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u GopMyI i perieHus
r€OMETPUYECKHX 3a/1a4 U 33]1a4 C IPAKTHYECKUM
CoZlepKaHUEM;

- chopMUPOBAHHOCTH MPEICTABICHUHN O
IIPOLIECCAX U SBJICHUSAX, UMEIOIIHX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKUX
3aKOHOMEPHOCTAX B PEAIBHOM MHPE, OCHOBHBIX
MOHATHSX JJIEMEHTAPHON TEOPUU BEPOATHOCTEM;
YMEHHMI HaXOAUTh U OLIEHUBATh BEPOSTHOCTH
HACTYIUIEHHSI COOBITHI B MPOCTENUIITNX
MPAKTUYECKUX CUTYALUSAX U OCHOBHBIE
XapaKTEPUCTUKH CIy4alHbIX BEINYHH;

- BJIaJICHE HAaBbIKAMH MCIIOJIb30BAaHUS TOTOBBIX
KOMITBIOTEPHBIX TPOrPAMM MPH PEHICHUU 3a]a4.

- IpoBepoyHas padboTa

- IpoBepoyHas paboTa

- mpoBepoyHas paboTa

- mpoBepoyHas paboTa

- mpoBepoyHas paboTa

- TECTUPOBaHUE

- IpoBepoyHas paboTa

CocTaBUTEID:
A. A. I1aBjaoBa

npemnoaaBarejib

MOJINCH N.0. damunns

JOJDKHOCTB, YUCHAA CTCIICHD,
3BaHUC
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