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1. MACIIOPT PABOYEN ITPOI'PAMMBI OBIIIEOBPA3OBATEJLHON YUEEHOI
JNCHUIIVINHBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

Pabouas nporpamma o61eo6pazoBaTeIbHON y4eOHOM NUCHUIUIMHBI SIBISIETCS YacThIO MPOTPaMMBbl
MOJATOTOBKH CHEIHAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ ®I'OC no cnenmansHoctu CI1O 40.02.01
«IIpaBo W opraHM3amusi CONHMAJIBHOIO oOecmedeHUs)» 0a30BOW MOJITOTOBKH YKPYIHEHHAs TpyIa
40.00.00 «FOpucnpyaeHIUsI» C YI€TOM COIUATBHO — SKOHOMHYECKOTO TPOUIIS.

1.2 MecTo AUCHMIINHBI B CTPYKTYPe MPOrPaMMbl OATOTOBKH CHEIHATUCTOB CPETHEr0 3BeHa:
0011e00pa30BaTeNIbHBINA UK, TPOQUIbHAS JUCIUTUIMHA.

1.3 Leau 1 3a1a4u M CHUILIMHBI — TPEOOBAHUSA K Pe3yJbTATAM OCBOCHUSA IUCHUIIUHBI:
Copepxanne mporpamMmbl 001e00pa30BaTeNbHON YIeOHON AMCIUILINHBI HAMIPABICHO Ha JOCTIKCHUE
CIIEYIOIIUX IIeJeH:

- obecneuenne c(HOPMUPOBAHHOCTH MPEACTABICHUNA O COIMAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(hakTOpax CTaHOBJICHHS] MaTEMaTHKU;

- obecrieueHre chOpMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHYECKOTO M MATEMAaTHIECKOTO MBIIIIJICHHS;

- obecrieueHre cHOPMUPOBAHHOCTH YMEHUIN MPUMEHSAThH MOTYYCHHbIC 3HAHUS MPU PEIICHUH Pa3IMYHBIX
3ajad;

- obecrnieueHue cGHOPMUPOBAHHOCTH MPEJCTABICHUM O MaTeMaTHKE KaK 4YacTu 0O0IedenoBedecKon
KYJbTYPbI, YHUBCPCAJIIbHOM A3bIKC HAYKH, ITO3BOJIAIOIICM OIIMCBIBATH W U3YYaTh PCAJIbHBIC IMPOLUECCHI U
SIBJICHUSA.

OcBoeHue coiepkanus 001eo0pa3oBaTeIbHON YIeOHOUW TUCITUTUIMHEI 00SCIICYMBACT TIOCTIKCHUE
00y4aroIUMUCS CIEAYIONINX Pe3yJIbTaTOB:

JINYHOCTHBIX:

. c(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK YHHUBEPCAIBHOM SI3bIKE HAyKH, CPEACTBE
MOACIIMPOBAHUA SIBJIEHUU U MMpoLeCCOB, UACAX U MCTOAAaX MAaTCMAaTUKU

. MOHMMAaHKUE 3HAYMMOCTH MAaTeMaTUKH JJIsl HAyYHO-TEXHUYECKOro mporpecca, chopMrupoBaHHOCTh
OTHOIIIEHUS K MaTeMaTHKE KaK K YacTU OOIIEYETIOBEUECKOW KYJIbTYphl Uepe3 3HAKOMCTBO C MCTOPHEH
pa3BUTHUS MaTEMaTHKH, BOJIOIMEN MaTeMaTHYECKUX UIEH;

[ Pa3BUTHUEC JIOTMYCCKOTO MBIIJICHUA, MIPOCTPAHCTBCHHOI'O B006pa)KeHI/I$I, aﬂFOpHTMHqGCKOﬁ
KYJIbTYpbl, KPUTHYHOCTH MBINIJICHUSI HAa YpOBHE, HEOOXOAMMOM s Oyayiieidl mpodeccruoHanbHOU
NEeSTEIILHOCTH, JUTS TTPOJIOJKCHHSI 00pa30BaHUs U cCaMOOOpa30BaHMS;

. OBJIaJICHHE MAaTEMaTHUYEeCKUMH 3HAHUSAMU U YMEHUSIMHU, HEOOXOUMBIMH B TIOBCETHEBHOM KU3HHU,
AJI1 OCBOCHHUA CMEKHBIX €CTCCTBCHHO-HAYUYHBIX AUCHUILNIMH WU JUCHUIIIINH HpO(l)CCCI/IOHaJ'IBHOFO UK,
JUIS TIOJTy4eHHUs 00pa30oBaHUs B 00IACTAX, HEe TPEOYIOIMUX YIITyOJIEeHHOW MaTeMaTHUECKOM MOrOTOBKH;

. TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BAHMIO, HA MPOTSHKEHUU
BCel KHM3HU; CO3HATEIIbHOE OTHOIIEHHWE K HEMPEepPhIBHOMY OOpa30BaHUI0 KaK YCIOBHUIO YCIIEITHOM
npo¢eCCuOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

. TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATENBbHOM TBOPUECKOI U OTBETCTBEHHOM IEATEILHOCTH;

. TOTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTENbHOM,
OOIIIECTBEHHO IOJIE3HOM, y4eOHO-NCCIIeA0BATENLCKOM, MPOSKTHOM U APYTUX BUAAX JEATEIBHOCTH;

. OTHOIIEHHE K MPOECCHOHATBHON JESATENbHOCTH KaK BO3MOKHOCTH y4acTHs B PEILICHUU JIUYHBIX,
OOIIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIIEHAMOHATBHBIX POOIIEM.

MeTanpeMeTHbIX:

. YMEHHE CaMOCTOSITENIBHO OIPEAEIATh LEIU AEATEIbHOCTH M COCTABIIATH IUIAHBI JEATEIbHOCTH;

CaMOCTOATENIBHO OCYILECTBIISITh, KOHTPOJINPOBATh U KOPPEKTUPOBATH ACATEIBHOCTD; HCIIOIb30BAaTh BCE
BO3MOJKHBIE PECYPCBHI JUI JOCTHKCHMS IIOCTABJIICHHBIX LEJNEW M pealu3alyy IUIAHOB JEATEIIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHUX;

. YMEHHUE MPOJYKTHUBHO OOIIATHCS M B3aUMOJIEHCTBOBAThH B MPOIIECCE COBMECTHOM IEsTEIbHOCTH,
YUUTBHIBATh MO3UIUU JPYTUX YIACTHUKOB JIEATENBHOCTH, 3 (PEKTUBHO pa3pemiaTb KOHQIUKTHI;



. BJIaJICHUE HABBIKAMH MMO3HABATEILHOM, YUeOHO-UCCIEA0BATEIIBCKON M MPOESKTHOU JEATEILHOCTH,
HABBIKAMU pa3pelieHus] MpoOiieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOHMCKY METO/OB
perieHust MPaKTUYECKHUX 3a]1a4, MPUMEHEHHIO Pa3IMYHBIX METOJIOB TTO3HAHNS,

. TOTOBHOCT U CIIOCOOHOCTH K  CaMOCTOSITENFHOW  MH(OPMAIMOHHO-TIO3HABATEIHLHOU
NeATEIbHOCTH, BKIIIOUass YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(OPMAIUH, KPUTHICCKU
OIICHUBATh U UHTEPIIPETUPOBATH UH(DOPMAIIHIO, TTOJIYIaEMYI0 U3 PA3IMYHBIX HICTOYHHKOB;

. BJIaICHUC A3BIKOBBIMH CpCACTBAMHU: YMCHHUC SCHO, JIOTUYHO M TOYHO H3jIaraTb CBOKO TOYKY
3pCHHA, UCII0JIB30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,
. BJIaACHHUC HaBbIKaMHU [MO3HABaTCIILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX I[CﬁCTBHfI n

MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3yJbTaTOB MU OCHOBAHMIM, I'PAHUIl CBOECTO 3HAHUSA U HE3HAHHUs, HOBBIX
[I0O3HABATEJIbHBIX 3aJ1a4 U CPEACTB Il UX JOCTHIKCHHUS;

. LEJIEYyCTPEMJICHHOCTh B TIOWCKAaX M MPUHATHH pEIIeHUH, COOOpa3sHTENbHOCTh M HMHTYHULUS,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEJCTABICHHH; CIIOCOOHOCTh BOCHPUHMMATH KPAacoTy M I'apMOHUIO
MHpa.

npeIMeTHbIX:

. c(OPMHPOBAHHOCTh TPEJICTABICHUA O MaTeMaTWKe KaK YacTH MHPOBOH KYJIbTYphl M MECTe
MaTeMaTUKd B COBPEMEHHOM IMBHJIM3ALMM, CIIOCOOAaX ONMCAaHUS SBJICHUH peaJpHOr0 MHpa Ha
MaTE€MaTUYECKOM SI3BIKE;

. C(OPMHUPOBAHHOCTh  MPEJICTABIEHUH O MaTeMaTHMYECKUX TMOHATHAX KaK  BaXXHEHIIMX
MAaT€MaTHYECKUX MOJEIAX, ITO3BOJSIIOIIMX OIMUCBHIBATL M M3Yy4yaTb PA3HbBIE IPOLECCHl W SBICHUS;
IIOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTU4YECKOT0 MMOCTPOCHMSI MATEMaTHYECKUX TEOPUH;

. BJIAACHUC MCTOJaMH JOKAa3aTCJIbLCTB U aJITOPUTMOB PCIICHHWA, YMCHUC UX IIPUMCHATDH, IIPOBOJNUTDH
AO0Ka3aTCJIbHBIC PACCYKACHUSA B XOAC PCHICHUS 3a1a4;
. BJIaJJCHUC CTaHJAApTHBIMU npueMamMunu peicHuA panuoOHaJIbHBIX u HpparuOHaJIbHBIX,

MOKA3aTEeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUH U HEPABEHCTB, HUX CHUCTEM;
HCMOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MpPOrpaMM, B TOM 4YHUCIE Il T[OHUCKA IYTH PELICHUS U
WJUTFOCTPAIIMK PELIECHUs YPABHEHUN U HEPABEHCTB;

. c(OPMHUPOBAHHOCTh TPEICTABICHU OO0 OCHOBHBIX MOHSATHUSAX MATEMATHYECKOTO aHAIM3a U UX
CBOMCTBAx, BIAJCHHE YMEHHEM XapaKTepHU30BaTh MOBeleHUE (PYHKIUN, HCIONb30BAaHHE MOTYyYEHHBIX
3HAHUM I ONUCAHUS Y aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

o BIIa/ICHHE OCHOBHBIMHU TMOHSTHUSMHU O IMJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax,
WX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHS paclo3HaBaTh TeoMeTpuueckue (UTypbl Ha
yepTexkax, MOJACNSAX U B PealbHOM MHUPE; NIPUMEHEHUE W3YYCHHBIX CBOMCTB TeOMETpUUYeCKUX (uryp u
hopmyn 1 perieHus TEOMETPUUYECKUX 3a/1a4 U 3a]1a4 C MIPAKTUUECKUM COJIEPKaAaHUEM;

o c(OpPMUPOBAHHOCTh TMPEACTABICHUI O TpoIeccax W SBICHHUIX, UMEIONINX BEpPOSATHOCTHBIN
XapakTep, CTaTUCTHYECKHUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHPE, OCHOBHBIX IMOHATHUSX 3JIEMEHTAPHOU
TEOpUU BEPOSTHOCTEH; YMEHUN HaxOOuUTh M OILIEHHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYALUSAX U OCHOBHBIEC XapaKTEPUCTUKH CIIyYalHbIX BEJIMYHH;

o BJIaJICHUE HABBIKAMHU HUCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IIPU PELIEHUH 3a/a4.

1.4 Kosin4ecTBO 4acOB HA 0CBOEHME MPOrPAaMMbI AMCHHUILIUHbI:
MaKCHMaJIbHOW yueOHOU Harpy3ku oOydaromierocs 351 yacos, B TOM YHUCIIE:
00s13aTeNBHOM ayIUTOPHON y4eOHOM Harpy3ku oOydaromerocs 234 4acos;
CaMOCTOATENIbHON paboThl oOydaromierocs 117 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM TV CIHUILINHBI

2.1 O0bem yueOHOM AMCHHUILVINHBI M BUIbI Y4eOHOH padoThl

Bua yueOHo# padoThl O0bem yacon
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 351
O0s3aTes1bHAs AyIMTOPHAsA yueOHas Harpy3Ka (Bcero) 234
B TOM YHUCJIE!
IIPAKTUYECKHUE 3aHITHS 28
CamocrosiTesibHas pabora odyuarouierocst (Bcero) 117
ITpomexyTouHas arrecranus B popMe IK3aMeHa

2.2 TemaTn4yecKMil IJIAH U CoJepKaHNe YUeOHOH TucHUIINHBI «MaTteMaTukay

HaumeHoBaHue Conep:xaHue y4e0OHOro MaTepuasa, IpakTU4ecKue 3aHATHS, Oo0bem
pa3aesioB U TeM CaMOCTOsITe/IbHAS padoTa 00yuyaruerocs 4acoB
1 2 3
BBenenue Conep:xanue yueOHOro MaTepuasia 3
MaremaTika B HayKe, TEXHHKE, SKOHOMHUKE, HH()OPMAIOHHBIX 2

TEXHOJIOTUSIX M IpakTH4YecKol aesaTesnpHocTH. Llenu u 3amaum
W3ydeHHUs MareMatuku mnpu  ocBoeHmn mpodeccuir  CIIO nu
cnenuainbHocteit CI10.

CamocrosiTesibHast paboTa 00y4arOUINXCH: 1
HenpepbiBHbIE 1pO0OH.
Pa3znen 1 Aareopa 57
Tema 1.1 Conep:xanue yueOHOro MaTepuaJa 15
PaszBuTne mousitust | [lenbie 1 paumoHalbHbIE YKCia. J{eiicTBUTENbHBIC YUCTA. 8
0 yHciIe [TpuGnmxennplie BerunciieHus. KomruiekcHbie unca.
IIpakTHyeckue 3aHATHA 2
1| Apudmernueckue AeHCTBHS HaJ YUCIaMH, HAXOXKICHNE 1

MPUOIM>KEHHBIX 3HAYCHUHM BETMYMH U OTPEIIHOCTEN
BBIUMCIIEHUH (a0COMIOTHON M OTHOCUTENBHOI), CpaBHEHHE
YHCJIOBBIX BBIPAKEHUH.

2| Brluncnenue u cpaBHeHHE KOpHEH. Brinmonnenue pacyéros ¢ 1
pajvKaJIaMu.
CamocrosiTesibHast paboTa 00y4arOIINXCH: 5

Brinmonnenue I[GI\/’ICTBI/II\/'I HaJ KOMIIJICKCHBIMHU YK CJIaMU.
HpI/IMCHeHI/IG CJIOKHBIX MMPOLHCHTOB B DOKOHOMUWYCCKHUX PACUCTaX.

Tema 1.2 Coaepsxkanue y4eOHOro MaTepuaa 42
Kopuu, crenenn u | Kopau u crenenn. KopHu HaTypalbHOW CTENIEHU W3 YUCIA M HX 23
Jorapupmsl cBoiictBa. CTenmeHW C paIlMOHAIBHBIMA TIOKA3aTENsIMHU, MX

coiicTBa. CTeneHu ¢ AeicTBUTENbHBIMU NOKa3aTensiMu. CBoiicTBa
CTETICHU C ACWCTBUTEIHHBIM ITOKA3aTEIIEM.

Jlorapudm. Jlorapupm uyucna. OcHOBHOe Jorapudpmuyeckoe
TOXAECTBO. JlecsTmyHble W HaTypaibHbIE Jorapudmsbl. [IpaBuia
neiictBuit ¢ gjorapupmamu. Ilepexon K HOBOMY OCHOBAHHMIO.
[Ipeo6pa3oBanue anredpamdeckux BbIpaxeHuil. [IpeoOpa3oBanue
palnMoHaNbHBIX, WPPAIMOHAIBHBIX CTENEHHBIX, MOKa3aTelIbHbIX M
norapu(MUIECKUX BBIPKCHUH.

IIpakTHyeckue 3aHATHSA 5




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

4| Pemienue npukiaaHbIX 3a/1a4.

6]

Haxoxnaenue 3HaueHuit norapudma rno nponu3BoJIbLHOMY
ocHOBaHu10. [lepexo1 0T 0IHOr0 OCHOBAaHUS K IPYIOMY.
Boruncnenue u cpaBHenue gorapudmos. JlorapudmupoBanue u
IIOTEHLIUPOBAHHE BBIPAKEHUI.

6 HpI/I6J'II/I)KeHHBIC BBIYHUCJICHUA W PCIICHUS ITPUKIIaJHBIX 3aa4.

7| Pemenue norapuMHUUECKUX ypaBHEHUN

CamocrosiTesibHasi padboTa 00y4arommxcs:

CpGIIHI/Ie SHAYCHHUA U UX IPUMCHCHUC B CTATUCTHUKE.
Pemenue npukiaaHbIX 3aa4 HA CJI0KHbBIE MPOIICHTHI.
I'padmueckoe pemieHne ypaBHEHUH 1 HEPABEHCTB.
HccnenoBanue ypaBHeHH U HEPABEHCTB C MAPAMETPOM.

14

Pa3nen 2 OCHOBBI TPMTOHOMETPHUH

Tema 2.1
OcHoBHBIE
MOHATHSA

Coaep:xaHue y4eOHOro MaTepuaJia

Panguannas MEpa yriia. BpamaTenLHoe JABHMIKCHUC. CI/IHYC, KOCHUHYC,
TAaHI'CHC U KOTAaHI'CHC 4YKCJia.

HpaKaneCKne 3aHATHUSA

1| PapuaHHBIN MeTOA U3MEPEHUS YITIOB BPAILLEHUS U CBSI3b C
rpajgyCHOM MEPOM.

CamocrosiTesibHas padoTa 00y4arOIIHUXCH
[Ipoananu3upoBaTh Bce N3BECTHBIE (DOPMYIIBI TPUTOHOMETPUH H
HAWTH B3aUMOCBSI3U PA3IUYHBIX TPYII (OPMYIL

I
w == Ul |
&

Tema 2.2
OcHoBHBIE
TPUTOHOMETpPHYEC
KHe TOKIecTBa

Coaep:xxaHue y4eOHOro MaTepuaJia

®opmynsl npuseneHus. Popmyisl cioxeHns. opMyiIibl yIBOEHUS
@opMyJIbl IOJIOBUHHOIO YTJIA.

CamocrosiTesibHass padoTa 00y4aIOMIMXCH
[Ipoananu3upoBaTh BCE U3BECTHBIE (POPMYJIbl TPUTOHOMETPUH H
HalTH B3aMMOCBSI3U pa3IMYHBIX Pyl GopMyII.

Tema 2.3
IIpeodpazoBanue
NMPOCTEHIIHNX
TPUTOHOMETpHUYeC
KHMX BBIPAa:KeHHH

Conep:xanue yueOHOro MaTepuasa

12

[IpeoOpa3oBaHue CyMMBbl TpPUTOHOMETPUYECKUX (YHKUUH B
MpPOU3BEACHNE U  TPOU3BEACHMS B  CyMMY. BbIpaxkeHue
TPUTOHOMETPUYECKUX (YHKIMHA Yepe3 TaHIeHC MOJOBUHHOTO
apryMeHra.

CamocrosiTesibHass padoTa 00y4arOMIMXCH
[Ipoananu3upoBaTh BCE U3BECTHBIE (POPMYJIbl TPUTOHOMETPUH H
HallTH B3aMMOCBSI3U pa3IMYHBIX Pyl GopMyII.

Tema 2.4
Tpuronomerpuyec
KHe YPABHECHUS H
HepaBeHCTBa

Copep:kaHue y4eOHOIro MaTepuaJa

16,5

[Ipocreiime  TPUTOHOMETPUYECKHUE
TPUTOHOMETPUYECKUE HEPABEHCTBA.
ObpaTHbIe TPUTOHOMETPUYECKHE
ApPKKOCHHYC, apKTaHI€HC.

ypaBHeHus. [Ipocreimme

GyHKIIH. ApkcuHYyC,

IIpakTuyeckue 3aHATHS

2| OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYITBI
CJIOKEHMUSI, YIBOEHUS, MpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUUYECKUX (DYHKLUH B POU3BEJICHHE,
npeoOpa3oBaHKe MPOU3BEIEHUS TPUTOHOMETPUYECKUX (PyHKINN
B cymmy. lIpocTeiinine TpuroHOMETpUYECKUE YPABHEHUSI U
HEpPaBEHCTBA.

3| ObpatHble TpUroHOMeTpruiecKkrue GyHKIUU: apKCUHYC,

7




| apxxocumyc, apkTanrenc.

CamocrosiTesibHasi paboTa 00y4arommxcs:
[Ipoananu3upoBaTh BCE HM3BECTHBIE (DOPMYIBI TPUTOHOMETPHUH H
HaWTH B3aMMOCBSI3U PA3IUYHBIX TPYII (HOPMYIL

5,5

Pa3nes 3 @yHkuum, ux cBoiicTBa U rpapuku

27

Tema 3.1
DOYHKIUHA U UX
CBOJiCTBa

Copep:kaHue y4eOHOIr0 MaTepuaa

12

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 3HAYCHHs, 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. O6nacTh onpenesaeHuss U 00JacTh 3HaAYCHUN
oOparnoit dynkiun. ['paduk obpatHoit pyHKIIHMN

CamocrosiTesibHast paboTa 00y4arOIIMXCH:

O3HakOMJIEHHE C TIOHSATHEM TapMOHUYECKUX KoieOaHuil u
MpUMEpPaMu TAPMOHUYECKHUX KOJICOAHUH ISl ONKCAHMS TPOILIECCOB
B (hu3mKe U Ipyrux o0IacTsIX 3HAHUS.

CnoxxeHre rapMOHUYECKUX KOJICOaHUN.

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

Conep:xanue yueOHOro MaTepuasia

15

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
¢byukuu. "'apmonnueckue konedbanus. [Ipuknannele 3a1auu.

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 o0JacTsIX 3HAHUS.

CrnoxxeHne TapMOHHUYCCKHUX KOoJIeOaHHIA.




Panen 4 Hauajia MaTeMaTHY€CKOI0 aHAJIA3A

58,5

Tema 4.1

Hauajna
MaTeMaTH4YeCKoro
aHaJIM3a

Conep:kaHue y4eOHOIro MaTepuaa

58,5

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

[lonsTne o mnpenene nocaenoBaTenbHOCTH. CylIECTBOBaHUE
mnpeAesia  MOHOTOHHOM — OIFPAaHMYEHHOW  IOCJEN0BATEIBHOCTH.
CymmupoBaHue mocienoBareiapbHocTeld. beckoHeuHo yObIBaromiast
T€OMETPUYECKASI IPOIPECCUS U €€ CyMMa.

[IpousBonnas. IlomsTie o0 npouwsBOgHOW  (YHKIHMH, €€
T€OMETPUUYECKHI U (PU3NUECKHUI CMBICII. Y paBHEHHE 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 (PYHKIIHH.

[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 TE€OMETPUH.

35

IlpakTnyeckue 3aHATHA

1| Yucnosas nociaenoBareiabHOCTb, CHOCOOBI €€ 3a/1aHus,
BBIUMCIICHUS WICHOB I0cienoBaTenbHocTH. [Ipenen
1ocse10BaTelbHOCTH. beckoHeuHOo yObIBatoIas
reoMeTpHUYecKas MPOrpeccusl.

2 | TIpow3BoaHAas: MEXaHUYECKHIA U TEOMETPUUECKUN CMBICIT
IIPOU3BOJHOM.

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

4| Nurerpan u neppooOpasznas. Teopema Herorona-Jleii6Huna.
[TpumeHeHne UHTETpata K BEIYUCICHUIO (PU3NIECKUX BEITHIUH U
IJIOLIAIEN.

CamocrosiTesibHast paboTa 00y4arOIINXCH:

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

Bropas mpousBogHas, ee TeOMETPUYECKU U (U3MUECKUIl CMBICI.
Haxoxzaenue ckopocTu [uisl mpoliecca, 3aJaHHOTO (GopMylol u
rpauKoM.

[Tonsitue nuddepennmana u ero NPUIOKEHHUS.

19,5




Pasznen S YpaBHeHHs M HEPaBeHCTBA

30

Tema 5.1 Coaep:kaHue y4e0HOro MaTepuaa 30
YpaBHeHus u YpaBHeHUs u CUCTEMBI YpaBHEHUM. PaunonainsHsle, 17
HepaBeHCTBa UppalMoOHalibHbIe,  MOKa3aTellbHble W  TPUTOHOMETPHUYECKHE
YPaBHEHUS U CHCTEMbl. PABHOCWJIBHOCTb YpaBHEHUMH, HEPABEHCTB,
CUCTEM.
OcHOBHbIE NpUEMBbl UX pelIeHUs (pa3IoKEHUE HAa MHOMKUTEINH,
BBEJICHUE HOBBIX HEU3BECTHBIX, IIOJICTAHOBKA, TIpaduyecKuit
METO/I).
HepaBencrBa. PanmonanbHble, HppaliuOHAJIbHbBIE, TOKA3aTEJIbHbIE U
TPUrOHOMETpUUECKHE HepaBeHCTBA. (OCHOBHBIE IPUEMBI HX
peuieHusl.
Hcnonp3oBaHne CBOWCTB U TpapuKoB (PYHKIUH NpH pPELICHUU
ypaBHEHUW W HepaBeHCTB. MeTon wHTEepBasioB. M300pakeHue Ha
KOOPAMHATHONW IUIOCKOCTM MHOJYKECTBA PELIECHUNW YPaBHEHHU U
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.
[Ipuknanueie 3anaun. [IpumeHeHne MaTeMaTUUECKUX METOAOB IS
pelIeHUs coAepKaTeNbHbIX 33/1a4 U3 Pa3IMYHbIX 00IacTell HayKu U
NpakTUKd.  VIHTepnperanusi  pe3ynbrara, Yy4eT  peallbHBIX
OTpaHUYCHUH.
IIpakTHYeckue 3aHATHS 3
1| Kopuu ypaBHeHu. PaBHOCHIIBHOCTD YpaBHEHUH. 1
[IpeoOpazoBanne ypaBHEHUI.
2 | OcHOBHBIE ITPUEMBI peLICHUS ypaBHeHH. Pemenue cuctem 1
YpaBHEHUMU.
3| HUcnonb3oBanue cBOWCTB M TrpadukoB (GYHKIHUH A1 pEHICHUS 1
YpaBHEHUHN U HEPABEHCTB.
CamocrosiTesibHas padoTa 00y4arOIIHUXCH 10
N3o0paxenue Ha KOOPAMHATHOM TUIOCKOCTH MHOKECTBA pEIICHUMN
YpaBHEHUH U HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.
Pa3nen 6 KomOunaropuka, cTaTHCTHKA U TE€OPHsI BepPOSITHOCTEl 36
Tema 6.1 Duementnl | Coaepaxanue y4eOHOro MmaTepuaJia 18
KOMOUHATOPUKH OcHOBHbIE MOHATHS KOMOMHATOPHKHU. 3a/aydl Ha IOJACYET YHcIa 12
pa3MeIleHN, TepecTaHOBOK, coueTaHuid. PemeHue 3amau Ha
nepebop BapuantoB. dopmyna OunHoma Hrerotona. CgoiicTBa
OnHOMUHANBHBIX Kod(hdunnentos. Tpeyroapauk [lackans.
CamocrosiTesibHass padoTa 00y4arOMIMXCH 6
Pa3zmemienusi, coueranuss u nepectaHoBkU. buHom HproToHa U
tpeyronbHUK [lackans. [Ipuknanneie 3agaum.
CxeMbl TOBTOPHBIX UCTIBITAaHWN bepHymn.
Tema 6.2 Coaepxkanue y4eOHOr0o MaTepuaa 6
JuemMeHThI Teopur | CoObITHE, BEpPOSTHOCTH COOBITHS, CIIOXEHHE W YMHOXXCHHE 4
BEPOATHOCTH BeposTHOCcTe!. [loHsATHE O HE3aBUCUMOCTU COOBITHIA. JlMCKpeTHas
cllydaiiHas BeJIMYMHA, 3aKOH €€ pacrpeesieHusl.
HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIyYalHOM BEJIMYMHBI.
[ToHsiTHe 0 3aKOHE OOJIBLINX YHCET.
CamocrosiTesibHast padoTa 00y4arOIIMXCH 2

Pa3zmemienus, coueranuss u nepectaHoBKU. bunom HrprooToHa u
tpeyroabHuk [lackansd. [Ipuknagaelie 3a1aun.
CxeMbl NOBTOPHBIX HCNIbITaHNN bepHymn.

10




Tema 6.3
J1eMEeHThbI
MaTeMaTH4YecKoi
CTATHCTHKH

Conep:xanue yueOHOro MaTepuaJa

12

[IpencraBnenne maHHBIX (TaONMIBI, JOUAarpamMmbl, TpaduKH),
reHepalbHasi COBOKYIHOCTh, BEIOOpKA, cpeaHee apupMeTHdeckoe,
MeraHa.

[TonsTne o0 3amadyax MaTeMaTUYECKOM CTaTUCTUKU. PemieHue
MIPAKTUYECKHX 33]]a4 C IPUMEHEHUEM 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
nepectaHoBKH. bunom Herorona u tpeyronsauk [lackans.
[IpuknanHble 3a1a4u.

2| Kmaccuueckoe onpeneneHue BEPOSITHOCTH, CBOICTBA
BEpPOSITHOCTEM, TeoOpeMa O CyMME BEpOSTHOCTEH. Brruncienue
BepoaTtHocTel. [Ipukiianusie 3agaun. [IpencraBnenre 4ncioBbIX
naHHbIX. [IpuknagHeie 3anayn.

CamocrosiTesibHast paboTa 00y4arOIIMXCH:

Pasmemienus, coueranuss M nepectaHoBkM. buHoMm HeioToHa u
tpeyroapauk [Tackand. [Ipuknaguelie 3amauu.

CxeMbl NOBTOPHBIX UCTIBITaHUH bepryiu.

Paspnen 7 I'eomerpus

93

Tema 7.1 Ilpsimble
U II0CKOCTH B
NMPOCTPAHCTBE

Coaep:xaHue y4eOHOro MaTepuaJia

30

B3anmHOe pacnosiokeHue JBYX HpSIMBIX B IIPOCTPAHCTBE.
[TapamnensHOCTh  TIpsAIMOM W TwWIOCKOCTU.  [lapamienbHOCTH
miockoctel.  IlepneHAuKyIIpHOCT, NPSAMOM U IJIOCKOCTH.
[lepnienaukynsip © HAKJIOHHAasA. YTOJI MEXAY MNOpSIMOH H
IJIOCKOCTBIO. JIBYrpaHHbIA Yroi. Yroil MeEXIy IJIOCKOCTSIMHU.
[lepneHMKyYIAPHOCTD JBYX IUIOCKOCTEH.

I'eomerprueckue npeodpa3zoBaHUs MPOCTPAHCTBA: HapajieNIbHBINA
MIEPEHOC, CHMMETPHUSI OTHOCUTENIBHO IIJIOCKOCTH.

[TapannensHoe  mpoektupoBanue. [lmomane  OpTOroHaJbHOU
npoekuyu. M3o0paxeHne npocTpaHCTBEHHbBIX (PUTYp.

16

IIpakTHYecKHe 3aHATHS

[Ipyu3Haky B3aMMHOTO PaCHOJIOKEHUS MPSAMBIX. YTOI MEXKIY
npsIMbIMU. B3anMHO€ pacronokeHue NpsiMbIX U MI0CKOCTEH.
1| lepnenauKynsap U HAKJIIOHHAS K TIOCKOCTH. YTOJI MEXITY
MPSIMOM M TUIOCKOCTHIO. TeopemMbl 0 B3aMMHOM PaCIIOI0KEHUH
NPAMON M TNIOCKOCTH. Teopema 0 Tpex NeprneHanKynIspax.

-

[Ipu3Hakuy u cBOMCTBA NMapajlieIbHbIX U MEPHIEHIUKYISIPHBIX
IJIOCKOCTEN.

PaccrosHue oT TOUKH A0 IIJIOCKOCTH, OT HpHMOﬁ J0 IIIIOCKOCTH,
3 PaACCTOAHUEC MEXKAY IINTOCKOCTAMHU, MEKIY CKPECIINBAIOIIUMUCS
MPSAMBIMHA, MCKAY IMTPONU3BOJIbHBIMHA (I)I/Il“ypaMI/I B IIPOCTPAaHCTBC.

[TapamensHOE IPOEKTUPOBAHKE U €r0 CBOKCTBA. Teopema o
4 | myomaayu opTOroHaJIbHON MPOEKIIMY MHOTOYTOJIbHHKA.
B3anMHoOe pacnonokeHne mpoCTpaHCTBEHHBIX (UTyp.

CamocrosiTesibHast padoTa 00y4arOIIMXCH

BekTopHoe 3a1aHne NpsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuiIbHBIE U NTOJTYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konnueckue ceyeHns 1 UX IPUMEHEHNE B TEXHUKE.
[TapaienpHOE IPOEKTUPOBAHHKE.

10

11




Tema 7.2
MHoOrorpaHHuKHu

Conep:xanue y4eOHOIro MaTepuasa

12

Bepmunb,  peGpa, TrpaHm  MHororpaHHuka.  Pa3Beptka.
MHororpanssle  yribl. Beinykinsle MHOrorpaHHuku. Teopema
Ditnepa.

IIpusma. Ilpsimas u HakinoHHas npusma. I[lpaBuibHas mpusma.
[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 MpaBMIIBHBIX MHOTOTPAaHHUKAX (TeTpasape, Kyoe,
OKTaszipe, JOJAEKadIpe U UKOCadIpe).

CamocrosiTesibHas padoTa 00y4arOIIHUXCH !

BexTopHoe 3ajaHue NpsMbIX U TIOCKOCTEH B TPOCTPAHCTBE.
HpaBI/IJ'H)HI)Ie " MOJYIIPaBHUJIbHBIC MHOT'OT'PAHHHKH.
Konunyeckue ceuyeHus 1 UX MpUMEHEHUE B TEXHUKE.
[TapannenpHOE NPOEKTUPOBAHUE.

Tema 7.3 Teaau
MOBEPXHOCTH
BpallleHHs

Conep:xanue yueOHOro MaTepuasa

12

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

Hlap u cepa, ux ceuenus. KacatenbHast I0cKOCTb K cdepe.

CamocrosiTesibHas padoTa 00y4arOIIHUXCH

BekropHoe 3a1aHue NPpsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuibHBIE U NTOJTYIIPABUIIBHBIE MHOTOTPAaHHUKHU.
KoHnueckue cedeHust 1 UX IPUMEHEHUE B TEXHUKE.
[TapanienbHOE NIPOEKTUPOBAHUE.

Tema 7.4
HU3mepenus B
reoMeTpuu

Conep:xanue yueOHOro MaTepuasa

15

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 IUIOLIA/lel MOBEPXHOCTEH U 0OBHEMOB
10JI0OHBIX TeJ.

HpaKanecmle 3aHATHUSA

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

CamocrosiTesibHast padoTa 00y4arOIINXCH

BekropHoe 3a1aHue NpsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuiIbHBIE U NTOJTYIPABUIIbHBIE MHOTOTPAaHHUKH.
KoHnueckue ceyeHnst 1 UX TPUMEHEHUE B TEXHUKE.
[TapannenpHOE NIPOEKTUPOBAHHUE.

12




Tema 7.5 Coaeprxkanue y4eOHOr0 MaTepuaJa 24
Koopaunartsl un [IpsiMmoyronpHas (IekapToBa) cUcTeMa KOOPAWHAT B IPOCTPAHCTBE. 14
BEKTOPHI dopmyna pacCTOSHUS MEXAY BYMsI TOUKaMHU. Y paBHEHUsI Cephl,
TJTIOCKOCTH M TIPSIMOM.

Bextopsl. Moaynbs BekTtopa. PaBeHcTBO BekTOpoB. CloxeHHE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4KCIo. Pa3ioxeHne BeKTopa 1o
HallpaBJICHUAM. YTOJI MEXIy AByMs BeKTopamu. [Ipoexuus BekTopa
Ha ocb. Koopaunats! BekTopa. CkansipHOe MpOU3BECHIE BEKTOPOB.
Hcnonp3oBaHne  KOOpAMHAT M BEKTOPOB MpPHU  PEUICHUU
MaTEeMaTHYECKHUX M MPUKIIAJHBIX 3a]1a4.

IIpakTHyeckue 3aHATHA 2

Bexkropsl. [lelicTBus ¢ BeKTopaMu. JlekapToBa cuctema 1
KOOpJUHAT B IIPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, C(hephl, IIIOCKOCTH. PaccTossHIE
MEXKY TOUKaMH. J[eMCTBHS C BEKTOpaMu, 3aJaHHBIMU

7| xoopauHaTamu. CKaJIsIpHOE TIPOU3BEICHUE BEKTOPOB. BekTopHoe 1
ypaBHEHUE NIPSIMOM U INIOCKOCTH. Vcnonb30BaHuE BEKTOPOB MPH
JI0KA3aTeNIbCTBE TEOPEM CTEPEOMETPHUH.

CamocrosiTesibHas padoTa 00y4arOIIHUXCH 8
BekropHoe 3aganue npsAMbIX U INIOCKOCTEN B MPOCTPAHCTBE.
[IpaBunbHbIE ¥ TONYNPABUIbHBIE MHOTOTPAHHUKHU.
Konunueckue ceyeHurst 1 uX MPUMEHEHHUE B TEXHUKE.
[TapannenpHOE NPOESKTUPOBAHUE.

HUroro 351

3 YCJOBUS PEAJIN3AIINA PABOYEN ITPOT'PAMMBI JUCIHTATITAHBI

3.1 TpeOoBaHus K MUHUMAJIbHOMY MAaTEPHAJIBHO-TEXHHYECKOMY 00eCIeYeHH IO
Peanu3anus nporpaMmbl JUCHMILIUHBI TpeOyeT HAIUUUS y4eOHOro KaOMHEeTa MaTeMaTHKU.
OobopynoBanne yueOHOro KaOMHETa MATEMATHKH:

CriennanusupoBaHHas MeOeb U CUCTEMBbl XpPaHEHUS:

- Jlocka kimaccHas

- DKpaH

- Buneonpoexkrop

- Cton yuurens

- Kpecno ais yunrens

- CTON y4eHUUYEeCKUN ABYXMECTHBIN

- CTyn y4eHHUECKHUI

Texauueckue cpencTra 00ydeHus (padbodee MECTO YUUTEs):

- KomnbroTep yunrens, JIMIEH3HOHHOE IPOrpaMMHOE o0ecrieueHne

- CereBoil GUIBLTP

- Kononku

OnektpoHHbIe cpeacTBa ooydenus (CD, DVD, BuneoriibMbl, MHTEPAaKTUBHBIE TTAKATHI, TUIIEH3NOHHOE
porpaMMHoe oOecrieueHue):

- DIIEKTPOHHBIE CPeACTBa 00YUEeHHUs JIIsl KaOMHETa MaTeMaTUKU

- Buneoduinbmer

JleMOHCTpaloOHHbIEe y4eOHO-HATIISAHbIE TTIOCOOUS:

- KoMmnekt HarnsgHpIX MocoOuit st HTOCTOSIHHOTO UCTIONB30BaHUS

- KoMmutekT 1eMOHCTpanmOHHBIX y4eOHBIX TaOIHI]

13



3.2 UudopmannonHoe odecriedeHne 00y4eHus
PEKOMEHJAYEMAS JIMTEPATYPA

OcHOBHBbIC NCTOYHUKH:

1. bammakos, M. M. MaTtemaruka : anreOpa u Hadaia Mar. aHanu3sa, reometpus [Tekcr] : y4eO.
nocobue / M. U. bammakos. - 3-¢ uza. - M. : U1 "Akanemus", 2017. - 256 c. - (ITIO. OJ])

2. bammakoB, M.1. Martematuka. [Ipaktukym [DIeKTpOHHBIA pecypc| : yaeOHO-TPAaKTUYECKOE
nocobue / M. U. bammakos , C. b. 9utuna. — M.: KaoPyc, 2021. — 294 ¢. — BOOK.RU

3. bammakos, M. 1. Marematuka [DneKkTpoHHBI pecypc] : yuebnuk / M. U. bammakoB. —
Mocksa : KnoPyc, 2021. — 394 c. — BOOK.RU

4. boromosos, H. B. Anrebpa u Havana ananusa [ DIEKTpOHHBIN pecypc] : yued. mocodue / H. B.
BoromomnoB. — Mockaa : FOpaiit, 2020. - 240 c. - (I1O). - ObC FOpaiit

5. T'eometpus. 10-11 kmaccer [Tekct] : yueOnuk / JI. C. Atanacsu [u ap.].— M. : [IpocBemnieHue,
2019. - 255 ¢. - (MI'Y - mkoe)

6. I'yces, B. A. Maremaruka [DnekTpoHHbIi pecypc] : yuebnuk / B. A. I'yces, C. I'. I'puropses,
C. B. UBoaruHna. - 7-e u3., crep. - M.: U1 "Akanemus", 2019. - 416 c. - ObC «Akagemus»

7. Maremartuka [ DnekTpoHHBIN pecypc] : yueonuk / O. B. Tarapaukos [u ap.] ; mox obmr. pexn. O.
B. Tarapnukosa. - Mockga : FOpaiit, 2019. - 450 c. - ObC IOpaiiT

8. Maremaruka [DnekTponHbIH pecypce] : yaebnuk / O. B. Tarapaukos [u ap.] ; mox o6mr. pex. O.
B. Tarapnukosa. - Mockga : FOpaiit, 2019. - 450 c. - ObC IOpaiiT

I[OHOJ'IHI/ITQJILHI)IC HCTOYHHKHU:

1. @enepanbhblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Oenepanumn».

2. [Ipuka3 MuHnucrepctBa oOpazoBanuss W Hayku P® or 17.05.2012 Ne 413 «O6
YTBEP)KICHUU (hefiepalIbHOTO TIOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTAaHJApTa CpelHero (IOJHOTo)
o01Iero 00pa3oBaHuUs».

3. [Tpukaz MunucrepctBa odpazoBanust 1 Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUM
n3Mmenenuit B [lpuka3 MunuctepcTBa oOpa3oBanust U Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne
413 «“O06 ytBepxJeHUH (eaepalbHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro
(mosHOTO) 00IIIEr0 00pa30BaAHUS " ».

4. ITpuka3 MunobpHayku Poccum ot 31.12.2015 Ne 1578 «O BHeceHMH H3MEHEHUIl B
(dbenepalibHBI  TOCYJAPCTBEHHBIN 00pa30BaTENbHBIM CTAaHAAPT CpEeAHEero oOIero oOpa3oBaHus,
YTBEP)KICHHbIM npukazoM MuHHcTepcTBa 0o0pa3oBaHus M Hayku Poccuiickoit @enepauuu ot 17 mas
2012 1. Ne 413»

S. [IpumepHass ocHOBHast oOpa3oBaTeibHas IpoOrpamMma CpeIHero ooIero oOpa3oBaHUS,
0/100peHHas perieHueM ¢GeaeparTbHOro yaeOHO-METOIUYECKOr0 00bEeIMHEHUS 110 001IeMy 00pa30BaHUIO
(mporoxon ot 28 utoHs 2016 1. Ne 2/16-3).

6. [Tucemo JlemaprameHTa TOCYyIapCTBEHHOW NOJUTHKU B cdepe MOATOTOBKH pabounx
kagpoB u JI1O MunucrepctBa obpazoBanus u Hayku PO ot 17.03.2015 Ne 06-259 «Pexomenaanuu 1o
OpraHM3allM IOJIy4E€HUs CpelHero oOmiero oOpa3oBaHHsS B Ipeneiax OCBOEHUS 00pa3oBaTeNbHBIX
IporpaMM CpegHero npodeccHoHalbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOrO 0O0IIero odpa3oBaHHUs C
ydyeToM TpeOoBaHUIl (efepanibHBIX TOCYJapCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB M MOJydyaeMOM
npodeccur WM CeNUalIbHOCTH CPEIHEro NMpodeccHoHaIbHOT0 00pa30BaHUs.

HNuTepHeT-pecypcsl

1. www.fcior.edu.ru (MapopmaioHHblie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAJIbI).
2. www.school-collection.edu.ru  (Exunas  kosutekuuu  1UGPOBBIX  00pPa30BaTEIbHBIX
pecypcoB).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUS JUCHUITJIMHBI
KoHTpoiib 1 o11eHKa pe3ynbTaTOB OCBOCHUS TMCUUILIMHBI OCYIIECTBIISIETCS IPETIOJaBaTEIEM B
MpoIiecce MPOBEACHUS MPAKTUUECKUX 3aHATUH, TECTUPOBAHUS, a TAK)KE BBITTOJTHEHHS 00YyJarOIIMMUCS
3aJlaHuM I CAMOCTOSITENTLHOM paboThl (MHAWBHIyalbHBIX 33JaHUI, MPOCKTOB, UCCIEAOBAHUN U TIP.).

Pe3ysabTarsl 00yyeHus

®opMBbI M METOAbI KOHTPOJIS U OLlEeHKH
pe3yJabTaToB 00y4YeHHsl

MeTtanpeamMeTHblie pe3yJabTaThl:

- YMEHHUE CaMOCTOSTEIbHO ONPENCIIATh EIU
JIESITETLHOCTH M COCTABIIATH IUIAHBI
NESATEIbHOCTH; CAMOCTOATEIBHO OCYIIECTBIISTD,
KOHTPOJIMPOBATHh U KOPPEKTUPOBATH
JIeITEIIbHOCTD; UCIIOJIB30BaTh BCE BO3MOKHBIC
peCypChI i TOCTUKEHUS ITOCTABICHHBIX LIEJIei
U pealiu3alyu MJIaHOB JIEATeNIbHOCTH; BHIOMPATD
YCIICIIHbIEC CTPATETUH B PA3JIMYHBIX CUTYAIUAX;
- YMEHHUE NMPOJAYKTUBHO OOIIATHCS U
B3aUMO/ICHCTBOBATH B MPOIECCE COBMECTHOM
NEeSATEIbHOCTH, YUYUTHIBATH TO3UIIUU JPYTHX
YYaCTHUKOB JAEATEIbHOCTH, 3PPEKTUBHO
pasperath KOHQIHKTHL;

- BIIaJICHHE HaBbIKaMU MTO3HABATENIbHOM, yueOHO-
HCCIIE0BATEIIbCKON U MPOEKTHOM e TEIHHOCTH,
HaBBIKAMH pa3peIIeHus MpooJieM; ClIOCOOHOCTh
Y TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIOUCKY
METO/IOB pElICHUs TPAKTUYECKUX 3a/1ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUS;

- TOTOBHOCTB U CIIOCOOHOCTH K
CaMOCTOSITENIbHON HH(POPMALIMOHHO-
IM03HABATEILHOM JeITEIbHOCTH, BKITIOYas
yYMEHHE OPUEHTHPOBATHCS B PA3TTMUHBIX
MCTOYHUKAX MHPOPMAINH, KPUTHIECKH
OIICHUBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO,
MOJIY4aeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

- BJIQJICHUE SA3BIKOBBIMH CPEJICTBAMH: YMEHHE
SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOUKY
3pEHMUsI, UCTIOIh30BATh a/IEKBATHBIC SI3bIKOBBIE
CpENCTBa;

- BJIaJICHUE HaBBIKAMU ITO3HABATEIIHHOM
pedIeKcuu Kak OCO3HAHUS COBEPIIAEMBIX
JIEWCTBUN U MBICIUTEIIBHBIX MTPOLECCOB, UX
pe3yAbTaTOB M OCHOBAHMM, TPAHUI] CBOETO
3HAHHUS ¥ HE3HAHMS, HOBBIX IIO3HABATCIbHBIX
3a/1a4y ¥ CPEJICTB JUISl UX IOCTHIKEHUS;

- IEJICYCTPEMJICHHOCTD B IMOMCKAaX W MIPUHSATUU
pelieHnid, cCooopa3uTeNbHOCTh M HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHUIA;
CIOCOOHOCTH BOCIIPUHUMATDH KPACOTYy H
TapMOHHIO MUDA.

- BBIMIOJIHEHUE U 3aIlIMTa UHAWBUIyaJIbHOTO
IpoeKTa

- BBIIIOJIHCHHUC U 3alllUTa UHAWNBUAYAJIbHOTO
IIPOCKTa

- BBIMIOJIHEHUE U 3alUTa UHIUBUAYAIBHOTO
IpOoeKTa

- BBIMIOJIHEHUE U 3alUTa UHIUBUAYAIBHOTO
IpOeKTa

- BBIIIOJIHEHUE U 3aIlIUTa UHAWBUIyaJIbHOTO
IIPOEKTa

- BBIIIOJIHCHHUC U 3allUTa UHAWNBUAYAJIbHOT' O

IIPOEKTa

- BBINIOJIHEHUE U 3aIIMTa UHAWBUIYaJIbHOTO
IIPOEKTa

IIpenmeTHble pe3yabTaThI:

- cpOpMUPOBAHHOCTH TIPEICTABIICHUN O
MaTeMaTHKe KaK YaCTH MUPOBOU KYJIBTYPHI U
MECTC MaTEMATHUKHU B COBpeMeHHOﬁ
[IMBUIIN3AIUH, CTIOCO0AX OMUCAHMUS SIBICHUI
peaTbHOTO MHUpa Ha MATEMAaTHICCKOM SI3BIKE;

- TECTUPOBAHUE
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- ¢()OpMHUPOBAHHOCTb IIPECTABIECHUN O
MaTeMaTHYECKUX MOHATUAX KaK BaKHEHIITNX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJISIOINX
OIMCHIBATh M U3yYaTh pa3HbIe MPOILIECCH U
SIBJICHUSI; IOHUMAaHNE BO3MOKHOCTH
aKCHOMaTUYECKOT0 IOCTPOEHUS
MaTeMaTHYeCKUX TEOPHii;

- BJIAZICHHE METOJIaMU J10Ka3aTeJIbCTB U
JITOPUTMOB pEILIEHHs], yMEHUE UX IPUMEHSTB,
IIPOBOAUTH TOKA3aTEIIbHBIE PACCYKICHUS B XOJI€
peleHus 3a1a4;

- BJIAJICHUE CTAaHAAPTHBIMU IPUEMAMHU PELLICHUS
palMOHAIBHBIX U UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, CTETICHHBIX,
TPUTOHOMETPUUECKUX YPAaBHEHUIN M HEPABEHCTB,
UX CHCTEM; UCIIOJIb30BAaHUE IOTOBBIX
KOMIIBIOTEPHBIX [IPOrpamMM, B TOM YHUCIIE AJIS
MIOMCKA MMYTH PELICHUs U WIUTIOCTPALUU
pelleHys ypaBHEHHH U HEPaBEHCTB;

- chopMHEpPOBAHHOCTH MIPEICTABICHUIA 00
OCHOBHBIX OHATHUSX MaTeMaTHYECKOro aHaJIN3a
U UX CBOMCTBAxX, BJIa/ICHUE YMEHUEM
XapaKkTepu30BaTh MOBeCHUE (PYHKINH,
HCII0JIb30BaHUE TIOJYYEHHBIX 3HAHUH [
OIMCAaHMS U aHAJIM3a peaibHbIX 3aBUCUMOCTEH;

- BJIaJICHUE OCHOBHBIMU TOHSATHSIMH O TUIOCKUX U
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax,
UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH
YMEHUS pacro3HaBaTh FreOMeTpUYECKHe (PUTYpBI
Ha YepTekax, MOJAEIAX U B peaiIbHOM MHPE;
MPUMEHEHHE U3YYCHHBIX CBOWCTB
reoMeTpuyYecKux Guryp u GopMyi 1Jis pereHus
reOMEeTPHUECKUX 3aJa4 1 3a/]1a4 C MPaKTHUECKUM
CoJIep’KaHUEM;

- ¢(hOpMUPOBAHHOCTD MPECTABICHUN O
mpoleccax U sSBICHUSIX, UMEIOLINX
BEPOSTHOCTHBIN XapakTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B peajlbHOM MHPE, OCHOBHBIX
MOHATHUSX AJIEMEHTAPHOIN TEOPUH BEPOSTHOCTE;
YMEHUH HaXOJUTh U OLIEHUBATH BEPOSTHOCTH
HACTYIUIEHUs COOBITUH B MpocTEHIINX
MPAKTUYECKUX CUTYaIlUsX U OCHOBHBIC
XapaKTePUCTUKH CTy4aifHbIX BEJIMYUH;

- BJIaJICHHE HaBbIKaMU UCIIOJIb30BaHMUS TOTOBBIX
KOMIBIOTEPHBIX IPOTPaMM IIPU PELICHUU 33/1a4.

- MpoBepoYHas paboTa

- IpoBepoyHas padboTa

- IpoBepoYHas padboTa

- IpoBepoyHas padoTa

- IpoBepoyHas padoTa

- TCCTUPOBAHUC

- IpoBepoyHas padoTa

CocTaBUTEND.

[laBnoBa A.A., 1penoaaBareib

(moxnucs) (OJDKHOCTB)
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