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PaGouast mporpamMmma y4ueOHOM AUCIMIUIMHBI pa3paboTaHa Ha OCHOBE:

- (QenepanbHOr0 TOCYAAPCTBEHHOI'O OO0pPa30BATENBHOIO CTAaHJAAPTa CPETHErO
obmero ob6pazoBanusa (manee — PI'OC COO) 40.02.01. «IIpaBo u opraHuzanus
COIUAJILHOTO obecrieueHusD CpEeIHEro po¢eCCUOHATIEHOTO oOpazoBaHus
yTBepknenHoro Ilpukazom MunucTepcTBa oOpa3oBaHuss W Hayku Poccuiickoi
®enepanun ot 12.05.2014 N 508 u 3apeructpupoBaHHbBIM B MHUHHUCTEPCTBE IOCTUIIUHU
P® 29.07.2014 Ne 33324

- (QeneparbHOr0 TroCyJapCTBEHHOIO  00pa30BaTEIbHOIO  CTaHAApTa CPEIHEro
npodeccruonanbHoro oopaszosanus (nanee — I'OC CIIO) no crnenuaibHOCTH;

- PEKOMEHJAlMil MO OpraHU3alMHM MOJY4YEHHsS CpeAHero ooOiero oOpa3oBaHUsA B
npeneigax OCBOEHHs 00pa3oBaTeNbHBIX MIPOrpaMM CpPEJHEro MNpoecCHOHATIBLHOrO
oOpa3oBaHusi Ha 0a3e OCHOBHOro 0OIIEro o0pa3oBaHUsI C YYETOM TpeOOBaHUIA
denepanbHBIX TOCYHApCTBEHHBIX OO0pa30BaTEIbHBIX CTAHAAPTOB U  MOJIydaeMOi
CHenuaIbHOCTH Uiu npodeccun cpeaHero npodeccruoHaabHOro oopazoBaHus (MMCbMO
JlenaprameHTa rocyJ1apCTBEHHOUN MOJIUTHUKUA B cepe MOATOTOBKU pabodyux KaapoB U
JI1O Munob6puayku Poccun ot 17.03.2015 Ne 06-259) (¢ yroun. ot 25.05.2017 r.);

- NPUMEPHON NIporpamMmbl y4eOHOW IuCUMIUIMHBI «Marematuka: anredpa, Haudasia
MaTEMaTUYECKOr0 aHajinu3a, TeOMETPHUs» Il MPO(EeCCHOHANBHBIX 00pa30BaTEIbHBIX
opraHu3aluii, pexkoMeHaoBaHHOW denepalbHbIM T'OCYJAapPCTBEHHBIM aBTOHOMHBIM
yupexenneM «®DenepanbHblii MHCTUTYT pa3BUTHS oOpa3zoBanus» (nanee — OI'AY
«®UPO») B KadecTBE TMPUMEPHOM MpOrpaMMbl JJis peaju3alud  OCHOBHOM
npodeccuoHaibHON oOpa3zoBarensHO mporpamMMbl CITIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUs C TOJIydeHHEM CpeaHero ooiiero oopasoBanus, nmpotokona Ne 3 ot 21
utonst 2015 r. Peructpanmonnsiii Homep peueHzuun 377 ot 23 utons 2015 r. ®I'AY
«DOUPOW».
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IMACIHIOPT PABOYEM IMPOI'PAMMBI YYEBHOW TUCIIUTIJINHBI

«MartemaTuka: ajredopa, Ha4yaja MaTeMATHYECKOI0 AHAJIM3a, TeOMeTPHUs»

1.1.06s1acTH NPUMEHEHUSA NPOTPAMMBbI

[Iporpamma  y4eOHOW  JIUCHMIUIMHBI  SABJISIETCS ~ YacThblO  OCHOBHOM
npodeccuoHaIbHOM 00pa3oBaTelbHOM MporpaMMbel B cooTBerctBue ¢ PI'OC mo
npodeccun (cnenmanbHoctr) 40.02.01. «IIpaBo u opraHuzamus COLUAIBLHOTO
oOecreyeHus»:

Conepxxanne mporpamMmbl «MaTeMaThkay HANpaBICHO HA JOCTHKEHUE
CJIEIYIOLIUX 1ICJICH:

-o0ecrieueHue C(HOPMUPOBAHHOCTH TMPEACTABICHUN O COIHMAIBHBIX, KYJbTYPHBIX U
UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUSI MAaTEMAaTUKH;

-o0ecreueHmne c(hOopMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMUYECKOTO u
MaTEMaTUYECKOTO MBIIILJICHUS;

-o0ecreueHne CHOPMHUPOBAHHOCTH YMEHUN TPUMEHSATH IIOJTYYEHHBIC 3HAHUS TPU
PEIICHUH Pa3IMYHbIX 33/1a4;

-o0ecrieueHrue CGHOPMUPOBAHHOCTH TMPEACTABICHUNH O MaTeMaTHKEe Kak 4YacTu
OOIIIEYeIOBEYECKON  KYJBTYpPhl, YHUBEPCATLHOM S3BIKE HAYKH, TO3BOJISIONIEM
OIMKCHIBATh M U3yUYaTh PEAbHBIC TIPOIIECCHI U SIBJICHUSI.

B mporpammy BKIIIOUEHO CcoOjep)kaHWEe, HaMpaBlieHHOE Ha (QOpPMUPOBAHHUE Y
CTYJICHTOB KOMIIETCHITUN, HEOOXOIUMBIX il kKadecTBeHHOro ocBoenus OIIOIT CIIO
Ha 0a3e OCHOBHOro o00mero oOpa3oBaHUS C TMOJYYEHHEM CpPETHEro OOIIero
oOpa3oBaHUsI; MPOTPAMMBbI TOATOTOBKHA KBAIM(HUIIMPOBAHHBIX pPabOUYMX, CIIyKaIuX;
porpamMmsl MOATOTOBKHU crienuanuctoB cpeanero 38eHa (IIIKPC, IIIICC3).

[Iporpamma yuebHOM aucuMIUIMHBL «MaTemaTuka» SBISETCS OCHOBOM IS
pa3paboTKu pabouux MporpamMM, B KOTOPBIX HpoQeccHOoHaIbHbIE 00pa30BaTENIbHBIC
OpraHu3alliM, peaTu3yIomue o0pa30BaTeIbHYI0 MPOTPAMMYy CpPEAHEro OO0IIero
oOpazoBanust B mpeaenax ocBoeHus OIIOIT CIIO Ha ©6a3e OCHOBHOrO OONIETO
oOpa3oBaHusl, YTOYHSIOT COJEPKaHUE Y4eOHOro MarepHuala, MociaeqoBaTeIbHOCTh €T
U3YUYEHUsS, pachpeleicHue ydeOHbIX  YacoB, TEMaTHUKy pedepaTtoB,  BHUIBI
CaMOCTOATENLHBIX ~ Pa0OT,  yuuThiBasg  crnenuduKy  MOporpaMM  MOATOTOBKH
KBAIM(UUUPOBAHHBIX pPabOYMX, CIyXallMX M CIEUUATUMCTOB CpPEIHEro 3BEHa,
OCBamBaeMOM MPOQECCUH WM CIIENATLHOCTH.

[IporpaMmmMa  MOXET  HCHOJB30BATHCS  JAPYTUMHU  NPOGECCHOHAIbHBIMU
00pa30BaTEeNbHBIMU OPTaHU3AMMSAMH, PEATH3YIONIMMU 00pa30BaTEIbHYIO MPOTPAMMY
cpenHero ooiero oopasoanus B npenenax ocBoeHus ocHoBHoi OIIOIT CITO na 6a3e
ocHOBHOTO 00111er0 00pazoBanus (IITIKPC).

B pe3yabTaTe 0cBOeHUS YUeOHOH TMCIUIIMHBI 00Y4YAIOIIMHCS JOJKEH
YMETH BBIIIOJIHATD apI/I(bMeTI/I‘-IeCKI/Ie IIeI\/'ICTBI/IH Had 4YuCJIaMM, COYCTasd YCTHBIC H
IMUCbMCHHBIC TIPUCMbI; HAXOJUTDH HpPIGJII/I)KGHHBIG 3HAUYCHHUS BCIMYUH U
IMOTPCHIHOCTH BBIUMCIICHU I (a6COJIIOTHa}I n OTHOCI/ITeJ'ILHaH); CpaBHHUBATb
YHCJIOBBIC BBIPAKCHHUA,

HaXOJWUTh 3HAYEHHUS KOPHS, CTENEHH, JIorapudma, TPUTOHOMETPUUECKUX
BBIpa)KeHI/If/i Ha OCHOBC OIpCACICHUA, HUCIIOJIb3Yysa IIpU HGO6XOJII/IMOCTI/I
WHCTPYMEHTAJIbHBIE CPEJCTBA; IMOJIb30BATHCSl MPHUOJUKEHHONW OILEHKOW MpHU
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NPaKTHYECKUX pacueTax;
BBINOJIHATH PE0OPa30BaHUs BBIPAKEHUH, MPUMEHSS (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMU CTENEHEM, Jorapu(pmMoB, TPUTOHOMETPUUYECKUX (PYHKIHII;
BBIUMCIISATh 3HAYeHHE (QYHKIMM MO 33JaHHOMY 3HAYEHHUIO apryMeHTa Hpu
Pa3IMYHbIX CIOC00ax 3aaHusl QyHKIUY;

OIIpeENsATh OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKLHUHN, WITIOCTPUPOBATH UX Ha
rpadukax;

CTpPOUTHh TpadUKH W3YYCHHBIX (YHKIHHA, WIIIOCTPUPOBATh MO TpaduKy
CBOMCTBA JIEMEHTApHBIX (YHKIIMH;

UCTIOJb30BaTh MOHSATHE (YHKIMH IS ONUCAaHWS M aHajdu3a 3aBHCHUMOCTEH
BEJIMYUH;

HaXOJUTH TIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHA;

UCIOJIb30BaTh MPOU3BOJHYIO JJIsI U3YUYEHUSI CBOMCTB (PYHKLUMH U MOCTPOEHUS
rpaduKoB;

OPUMEHATh TMPOU3BOAHYIO JUIsI TPOBEACHUS NPUOIMKEHHBIX BBIYMCICHHA,
pelmars 3aJa4d NPUKIATHOIO XapakTepa Ha HAXOXKACHHWE HaWOOJBIIEro U
HaMMEHBILIETO 3HAUYCHUS;

BBIUUCIIATh B MPOCTEHIINX CIIydasx IUIOLIAJd U OOBEMBI C HCIIOJIb30BAHUEM
ONPEJIETICHHOTO UHTETPaa;

pelaTth palyoHaJIbHBIE, HOKa3aTeJbHbIE, aorapupMudeckue,
TPUTOHOMETPUYECKHE YPaBHEHHSI, CBOSIINECS K JIMHEHHBIM M KBaJIPATHBIM, a
TaK»e aHaJOTMYHbIe HEPABEHCTBA U CUCTEMBI;

UCTIONIh30BaTh rpa)MUECKUil METOT pEIICHHUS YPaBHEHUI U HEPABEHCTB;
n300pakaTh Ha KOOPAWHATHON TUIOCKOCTU PELICHUs YPaBHEHHI, HEPABEHCTB U
CHCTEM C JIByMsI HEM3BECTHBIMU;

COCTaBJISITh M PEIIaTh YPAaBHEHHS U HEPABEHCTBA, CBSI3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM UMCIIE IPUKIIAAHBIX) 3a7a4ax.

pemaTte mpocTemme KOMOMHATOPHBIE 3a7aud METOJOM Iepedopa, a TaKkxke ¢
UCIOJIb30BaHUEM U3BECTHBIX (POPMYT;

BBIUMCIIATh B MPOCTEHININX CIydasx BEPOATHOCTH COOBITUH HAa OCHOBE
M0JICUETa YHCIIA UCXO0B;

pacro3HaBaTh Ha 4Yeprexax U MOJENAX MPOCTPAHCTBEHHbIE (HOPMBIL;
COOTHOCHUTH TPEXMEPHbIE 0OBEKTHI C UX OMUCAHUSAMU, H300PAKEHUSIMH;
OMKCHIBATHh B3aMMHOE PACIOJIO0KEHUE MPSAMBIX U TIOCKOCTEN B MPOCTPAHCTRBE,
apryMEHTUPOBATh CBOU CYXKACHUSA 00 3TOM pacHOJIOKEHHH;

aHAJIM3UPOBATh B MPOCTEHIIMX CIy4yasX B3aMMHOE PacloyoKeHHe 0ObEKTOB B
IPOCTPAHCTBE;

N300pakaTh OCHOBHbIE MHOTOI'PAHHUKH U KPYTJIbIE TEJIA; BBIIOIHAT YEPTEKH
10 YCJIOBHSIM 33/1a4;

CTPOMTH IMpOCTeiIne ceueHus Ky0a, MpU3Mbl, TUPAMUIbI;

pewiath MJIAHUMETPUYECKHE M MNPOCTEHIlNEe CTepEeOMETpUUYECKUE 3aladd Ha
HaXO0JIEHUEe TeOMETPUUYECKUX BEJMYUH ([UIMH, YTJIOB, IJIOa1eH, 00bEMOB);
UCIOJb30BaTh IPU PEIICHUU CTEPEOMETPUUYECKUX 3aJau IJIaHUMETPUUECKUe
(baKThl 1 METOMBL;

IPOBOJIUTH JI0KA3aTENIbHbIE PACCYXK/ICHUS B XO/1€ PEllIeHUs 3a1a4;

3HAThb

3HAYCHHEC MATEMaTHYeCKOH HAyKH JUIsl PENICHHS 33134, BO3HHKAIOIIMX B
TEOPHUH W TIPAKTUKE; ITUPOTY M B TO K€ BPEMsI OTPAaHUYECHHOCTD MPUMEHEHUS
MaTEMaTHYECKUX METOJIOB K aHAIM3Yy W MCCIICOBAHUIO TIPOIIECCOB U SBICHUN
B MIPUPOJIC U OOIIIECTBE;




3HAUYEHUE NPAKTUKA M BOIPOCOB, BO3HUKAIOIIMX B CAMOIl MaTreMaTUKe Ui
dbopMHUpOBaHUS M Pa3BUTHS MaTEeMAaTUYECKONM HAyKH; HCTOPHUIO Pa3BUTHS
HNOHATHUSL YHWCIa, CO3JaHUS MaTeMaTHMYeCKOrO aHajin3a, BO3HUKHOBEHUS U
pa3BUTHUS TEOMETPUU;

YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTMKM MaTeMaTHYECKHX pPACCYKICHU,
UX MPUMEHUMOCTb BO BCEX O0JIACTAX YEIOBEUECKOM 1EeATENbHOCTH;
BEPOSITHOCTHBIN XapaKTep Pa3JIMYHbIX POLECCOB OKPYKAIOLIET0 MUPA.

1.2. O0mas xapakTepucTHKA Y4eOHO# TUCHMILIUHBI «MaTeMaTHKa»

Marematuka sBisieTcs GyHIaMEHTAIbHOM 00I11e00pa30BaTeIbHON AUCIIUILTMHON
CO CIIOKMBILIMMHUCA YCTOMUUBBIM COJAEpKAHMEM M OOLMMH TpeOOBaHUSIMH K
MOJITOTOBKE 00yYarOIMMNXCSl.

B mpodeccronanbHbIX 00pa30BaTENbHBIX OpPraHU3alUsAX, PEATU3YIOIIUXCS
00pa3oBaTeNbHYIO MPOrpaMMy CpeHEro o0IIero o0pa3oBaHus B Mpeaerax OCBOSHUSX
OIIOII CIIO Ha 6a3e OCHOBHOIO 00IIero 0Opa3oBaHusl, U3yYEHUE MAaTEMAaTUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT NMpoduiisi mpoheccCuoHaIbHOro 00pa3oBaHusl.

[Ipu ocBoenun mnpodeccuii CIIO u cneunansHocTedt CIIO ectecTBEeHHO-
Hay4yHoro mpoduns mnpodeccuoHanbHOr0 oOpa3oBanus, crnenuanbHocTeir CIIO
TYMaHUTApHOTO Mpoduiist mpodhecCuoHaIBLHOTr0 00pa30BaHus MaTeMaTHKa N3Y4YaeTcsl Ha
6a3zoBom ypoBHe DPI'OC cpemnero oOmiero obpa3oBaHus; P OCBOCHUH Tpodeccuii
CIIO u ciermmansHocTel CITO TEXHUYECKOTO T COIMAIbHO-3KOHOMHYECKOTO MPOodHIICH
npodecCUOHAIBHOTO 00pa30BaHUsI MaTeMaTHKa U3ydaeTcs Oojiee yriyOJIeHHO, Kak
npodribHas ydeOHAs JUCIUIUIMHA, YYWTHIBAIOMAS CHEIU(PUKY OCBAaMBAEMBIX
npodeccuii WM ClHeUUabHOCTEH. ODTO BBIPAXAETCS B COJAEPXKAHUU OOYy4YCHUS,
KOJIMYECTBE YaCOB, BBIACIISIEMbIX HA H3YUEHHE OTACIIBHBIX TEM IPOTPaMMBbI, [Ty OMHE UX
OCBOCHHS CTyJE€HTaMH, OOBE€Me U XapaKTepe MpPaKTUYECKUX 3aHIATUM, BHJIIAX
BHEAYUTOPHOI CaMOCTOSATEIbHOM padOTHI CTYIEHTOB.

OOmme uenu M3y4eHHs MaTeMaTUKH TPATUIMOHHO PEaM3yIOTCS B YEThIpEX
HaIpaBICHUSIX:

1) oGiiee npeacTaBiacHUe 00 UACIX U METOAaX MAaTEMATHKH;

2) MHTEJUICKTYaJIbHOE Pa3BUTHE;

3) oBiazeHNe HEOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSIMUA U YMEHHSIMH;
4) BoCHHTATEIHHOE BO3CHCTBHE.

[Mpodunuzanus neneli MaTeMaTUYECKOro OOpa30oBaHUsl OTPAa)KAETCs Ha BBHIOOpE
NPUOPUTETOB B  OpraHu3alMud y4eOHOM  JedTeNbHOCTH  oOywaromuxcs. [ns
TEXHUYECKOTO,  COIMATbHO-O3KOHOMHUYECKOTO  mpoduieii  npodecCHOHAIBHOIO
oOpa3zoBaHusi BBIOOp 1ieJiel CMeIIaeTcss B NPAarMaTUYecKOM  HaIlpaBJICHUH,
pelyCMaTpUBAIOLIEM YCUJIEHUE M PaCUIMpPEHUE MPUKIATHOTO XapakTepa H3Yy4YeHHs
MaTE€MaTUKH, TMPEUMYIIECTBEHHONM OpHEHTalMd Ha  QJITOPUTMUYECKUM  CTHUIIb
MO3HABATEJIbHOM AESATeNbHOCTU. JlJIA TyMaHUTApHOIO U €CTECTBEHHO-HAYy4YHOI'O
npoduieit mpodeccoHaTbHOT0 00pa3oBaHus 0oJiee XapaKTEPHBIM SIBISIETCS] YCUIICHUE
OOIIIEKYJIbTYPHOM  COCTaBJISIIOIIECH y4eOHOM JUCHUIUIMHBI C OpUEHTalMedl Ha
BU3YaJbHO-00pa3HbIi U JTOTMUECKUN CTHIIN yueOHOU paboThI.

N3yuenue wmaremMaTMkd Kak MNpopuiIbHON 0011e00pa3oBaTeibHON yueOHOM
JAUCIMILTAHBI, YUYUTHIBAIONIEH crienn(uKy ocBamBaeMbIx cTyneHTamu npodeccuii CITO
win crienranbHoctu CITO, obecnieunBaercs:
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BBIOOPOM pa3IMYHBIX MTOJXO0/I0B K BBEJICHHUIO OCHOBHBIX MTOHSITHH;
dbopMUpOBaHHEM CHCTEMbl Yy4e€OHBIX 3ajaHui, oOecreunBarmuX 3PEHEKTHBHOE
OCYIIECTBJICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;
o0oTaIeHreM CIIEKTpa CTHUJICH ydeOHOW IesATEIBHOCTH 3a CUYET COTJIACOBAHUS C
BEIIYIIINMHU TS TETPHOCTHBIMU XapaKTEPUCTHKAMU BBIOpaHHOU
npodeccun/cnenuaibHOCTH.

[IpoduibHas cocTaBisioOmas OTpaXkaeTcss B TPEOOBAaHUSAX K IMOATOTOBKE

OOyJaromuXcs B 4aCTH:

oOmie  cUCTeMbl  3HAHUW:  COJEpP)KATENbHBbIE  MPUMEPHI  HCIOJIb30BAHUS
MaTeMaTUYECKUX UJIEH U METOJIOB B MPO(PECCHOHATLHOMN JesATEIbHOCTH;
YMEHUI: pa3Indre B yPOBHE TPEOOBAHUMN K CIIOKHOCTH IPUMEHSIEMBIX aJlTOPUTMOB;
MPaKTUYECKOIO0  HCIOJIb30BaHUS ~ MNPUOOPETEHHBIX  3HAHUW W YMEHHUM:
MHJIUBUAYAIIPHOTO YyYeOHOrO ONbITa B IOCTPOSHHH MaTEMAaTHYECKUX MOJEICH,
BBITTOJIHEHUHY UCCIIEA0BATEIILCKUX MPOCKTOB.

Takum 006pa3zom, peanr3alus CoaepKaHus yI4eOHON AUCHIHUILUIMHBI OPUEHTHPYET Ha

MPUOPUTETHYIO POJIb MPOIECCYaATbHBIX XapaKTEPUCTUK YUEOHOW padOThI, 3aBHUCSIINX
or npodusis nmpodhecCUOHATILHOIO 00pa30oBaHUs, IMOJYYEHHUS OIbITa HCIOJIb30BaHUS
MaTEMaTUKH B COJCPKATEIBHBIX U MPOPECCHOHATHHO 3HAYUMBIX CHTYAIUSX I10
CPaBHEHHIO ¢ (DOPMATTLHO-YPOBHEBBIMH PE3yIbTaTaMU XapaKTEPUCTHKH O0yUCHHUSI.

Copepxanue y4eOHON JUCHUIUIMHBI pa3padOTaHbl B COOTBETCTBUU C OCHOBHBIMU

COACPKATCIbHBIMH JIMHAMU O6yquH${ MaTCMaTHKCE:

anredpanyeckas JIMHUS, BKIJIIOYAIONIAs CUCTEMATH3AlMIO CBEJICHUA O 4YHUCIax;
M3y4eHUE HOBBIX OOO0OIIEHHWE paHee W3YyYCHHBIX paHee HN3YYCHHBIX OTEpaIIHid
(BO3BENIEHUE B CTEIEHb, W3BJICUECHUE KOPHS, JorapudMupoBaHUE, CUHYC, KOCHHYC,
TaHT€HC, KOTAaHT€HC M OOpaTHble K HHUM), HM3y4YE€HUE HOBBIX BHUJOB YHCIIOBBIX
BBIpOKEHUM W (QOpPMYJ; COBEPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB H
BBIUUCIUTEIBHON KYJIbTYpbI, PACIIMPEHUE U COBEPIICHCTBOBAHHUE AJIreOpandecKoro
anmnapara, c(pOpMUPOBAHHOTO B OCHOBHOH IIKOJIE, U €r0 MPUMEHEHHE K PELICHUIO
MaTEMAaTUYECKHUX U MPUKIAIHBIX 33]1a4;

TEOPETUKO-(PYHKIIMOHAJIbHAS JIMHUS, BKIIOUYAIOIIAs CUCTEMATU3AINIO0 U pACUIMPEHHE
CBEJICHUN O (PYHKIUSAX, COBEPIICHCTBOBAHUE T'pauecKUX YMEHUMN; 3HAKOMCTBO C
OCHOBHBIMM HJI€IMM M METOJaMU MaTeMaTHYeCKOro aHaiau3a B o0beMme,
MO3BOJISIIONIEM HCCIIE0BaTh JJIEMEHTAapHbIE (QYHKIIMA W PEIIaTh MPOCTEHIIHE
reoMeTpuyeckue, GU3nYecKre u Apyrue NpuKIagHble 3a1a4u;

JIMHUSI YPAaBHEHUW W HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHUHU U HCCIIETOBAHUU
MaTEMaTUYECKUX MOJICNICH, TEPECEKAIONMUXCA C alreOpanvdeckoil W TEOPEeTHKO-
(GYHKIIMOHATBHOM JIMHUSMM M BKJIIOYAIOIIAsh Pa3BUTHE U COBEPIICHCTBOBAHUE
TEXHUKHU aire0pandyecKkux MpeoOpa3oBaHU JIJIsl PENICHUsI YpaBHEHUW, HEPABEHCTB U
cucteM; (QoOpMUpOBaHUE CIIOCOOHOCTH CTPOUTH M MCCIENOBATh MPOCTEHIIINE
MAaTEMATUYECKUE MOJICNIA MPU PEIICHUM NPUKIAAHBIX 3a]a4, 3a/1a4 U3 CMEXHBIX U
CIIEIMAIIbHBIX JUCLUILINH;

FEOMETPUYECKAs]  JIMHUS,  BKJIIOYAKOWIAS ~ HANJAIHBIE  NPEACTABIEHUS O
MPOCTPAHCTBEHHBIX (DUTYpax M H3y4YEHUE UX CBOMCTB, (OpMHUpOBAHUE U Pa3BUTHUE
IPOCTPAHCTBEHHOIO  BOOOpaKeHHs,  pPa3BUTHE  CIOCOOOB  T'€OMETPUYECKHUX
W3MEPEHUN, KOOPJIUHATHOTO U BEKTOPHOTO METOAOB ISl PEHICHUS] MAaTEMAaTUUYECKUX
Y MIPUKIIAIHBIX 33]1a4;



~ CTOXaCTHYECKas JIMHHS, OCHOBAaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX YMEHHUH,
IPEICTABICHUI O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro
MUpa.

Paznenbl (Tembl), BKIIOYEHHBIE B COJACpXKAaHUE YUCOHON TUCIUIUIMHBI, SIBISIOTCS
o0mmMH U1 BceX mpoduiie mpodecCuoHaIbHOTO 00pa3oBaHMs U MPH BCEX 00beMax
y4eOHOTO BpEMEHUW HE3aBUCUMO OT TOTO, SBJSETCA JiM ydeOHas JAUCIHUILIMHA
«Maremaruka» 6a30Boi UM TPOPHUILHOM.

B nmnpuMepHBIX TeMaTHYeCKMX IDIaHAX MPOTPaMMBl yYeOHBIM MaTepHal
Ipe/icTaBlieH B (opMe YepenyIoUIerocs pa3BEepThIBAHUS OCHOBHBIX COJIEPKATEIbHBIX
JUHUN (anreOpanyeckor, TEOPETHUKO-(PYHKIMOHAIbHOW, YpaBHEHU M HEPaBEHCTB,
r€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TMO3BOJSIET THOKO HCIOIB30BaTh HX
pacnoyiokKeHUEe U B3aUMOCBSI3b, COCTABIIATh pa0OUMil KaJIeHIapHBIN IJIaH, MO-Pa3HOMY
yepenys ydeOHble TeMbl (TJaBbl y4eOHMKA), yUUTHIBas poduiib mpodeccnoHambsHOro
oOpazoBanus, crienuduky ocBauaemoin mpodeccun CIIO uwmm cnenuansHoctu CIIO,
riyOUHY U3y4eHUsl MaTepuania, ypoBeHb MOATOTOBKH CTYACHTOB MO IPEIMETY.

N3yuenue oOpa3zoBaTeabHON y4eOHON NUCIMIUIMHBI «MaTreMaTrkay 3aBepIiaeTcs
MO/BEJACHUEM HTOTOB B (OpME 3K3aMEHa MPOMEXKYTOYHOM aTTECTallMd CTYACHTOB B
nporecce ocBoeHuss ocHoBHou OIIOIT CIIO ¢ momydenumem cpeaHero oOImmero
obpazosanus (IIIIKPC, I[TTICC3).

1.3. MecT0 IUCHUILUIMHBI B CTPYKTYpe OCHOBHOH mnpodecCHuoHaIbHOM
0o0pa3oBaTeJbHOM NPOrPaAMMBbI.

VYyebnas pmucnumummHa «Martematuka: anrebpa W Hadalla MaTeMaTHYECKOTO
aHalM3a; TEOMETPHUs» SBISETCS Y4YEOHBIM MPEIMETOM O00s3aTeIbHONM MPEeIMETHON
obnactu «Maremaruka u uHpopmarukay OI'OC cpeanero oOmero o0pazoBaHusl.

B mpodeccuonanbHbIXx  00pa30BaTENbHBIX  OpraHU3AIMAX,  PEATU3YIOIMIHNX
00pa3oBaTeIbHYIO MPOrpaMMy CpPEIHEro o0IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OIIOIT CIIO Ha 0a3e OCHOBHOro o00miero oOpa3oBaHMs, y4deOHas AUCHMILIAHA
«Maremaruka» u3yyaeTcs B o0mieoOpazoBaTelbHOM Iukie yueOHoro maHa OITOIT
CIIO na 0Ga3e OCHOBHOro 00IIEr0 OOpa3oBaHUs C TMOJYYEHHEM CPEIHEro OOIIEro
obpazosanus (IITIKPC, TIIICC3).

B yue6nbix mnanax IIITKPC, TITICC3 y4yebnas qucnuminia «MatemaTukay BXOJIUT
B cocTaB oOmmx oO0meo0pa3oBaTeIbHbIX YUYEOHBIX JUCIUIUINH, (OPMHUPYEMBIX W3
oOs3aTenbHBIX mpeaMeTHbix obnacteit GI'OC cpemnero obmiero obpa3oBaHus, s
npodeccuit  CIIO wunmm  cnemmansHocTel  CIIO  cooTBeTCTBYROIIEro  IpOQHIIA
poheCCHOHAIBHOTO 00pa30BaHus.

1.4. Pe3yabTaTbl 0CBOCHUSA Y4e0OHOUH TMCUMIITIHHBI.
OcBoeHue cojepkaHusd Yy4yeOHOW JUCHUIUIMHBI «MaremaThka» o0ecreynuBaeT
JOCTH)KEHUE CTYJACHTAMHU CIEAYIOIINX PE3YIbTATOB:

JIMYHOCTHBIX:

—Cc(OPMUPOBAHHOCTH MPEICTABIICHUN O MaTEeMAaTUKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CpPEeACTBE MOJETUPOBAHUS SIBJICHUI U MTPOIIECCOB, UAEAX U METOJaX MAaTEMATUKHU;

—TMOHMMAaHWE 3HAYMMOCTH MAaTEMATUKU JJIi HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHWS K MaTEeMaTHKE KaK K YacTH OOIIeYeTOBEYECKOM
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KyJbTYpbl Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUS MaTEMaTHKH, 3BOJIIOLMEH
MaTEeMaTUYECKUX UJCH;

—pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  NPOCTPAHCTBEHHOIO  BOOOpaXKeHMUS,
AITOPUTMHUYECKOW KYJbTYPhl, KPUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOJIUMOM
u1st Oyaymie npodecCuoHanbHOM eI TeNbHOCTH, JJIsl MPOJOJKEHUsT 00pa3oBaHus U
camoo0pa3oBaHus;

—OBJIQJICHUE MAaTeMaTUYECKUMHU 3HAHUSIMH W YMEHHUSAMH, HEOOXOJAMMBIMU B
MOBCETHEBHOM KHU3HU, /IS OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX AUCLUUILUINH U
JTUCHUTUIMH MPOPECCUOHAIBHOTO IUKJIIA, JIJIs MOJydeHus oOpa3oBaHUs B 00JIaCTX,
He TpeOyIoIUX YriTyOJIeHHOW MaTeMaTu4eCcKOr MOArOTOBKY;

—TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHWIO, B TOM YHCJIE CamMOOOpa30BaHHIO, Ha
OPOTSHKEHWM BCEH  JKM3HM; CO3HATENbHOE OTHOIICHHWE K  HEMPEPHIBHOMY
00pa30BaHHUIO0 KaK YCIOBHIO YCHCITHOW TpodeCCHOHATbHON | 0OIIeCTBEHHON
NeSITENHHOCTH;

—TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPYECKOM W OTBETCTBEHHOM
JeSITeNIbHOCTH;

—TOTOBHOCTh K KOJJIEKTUBHOW paboTe, COTPYJHHUYECTBY CO CBEPCTHHUKAMH B
00pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HON, yUeOHO-HUCCIIeI0BATEIbCKON, TPOEKTHOM
U APYTUX BUJAX ESITEIbHOCTH;

—OTHOIIEHHE K MPO(ecCHOHANBFHONW eATETbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B
pEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIIECHAIIMOHATIbHBIX
npo0bJiem;

MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOSITENIbHO OIpPEAENATh UENH ACSTEIBbHOCTH M COCTABIISTH I1JIAHbI

AESITeIbHOCTH; CAMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

JesITeIbHOCTh, HMCIOJb30BaTh BCE BO3MOXKHBIE PECYpPChl ISl JOCTHIKECHHUS

MOCTaBIICHHBIX IIEJIEH W pean3aliy TUIAHOB JAESTEIbHOCTH; BBHIOMPATh YCICITHBIC

CTpaTeruy B Pa3jMYHbIX CUTYaIUsX;

— yMEHHE MPOJYKTUBHO OOIIATHCS W B3aUMOJICMCTBOBATH B IIPOLIECCE COBMECTHOM

JESITeNIbHOCTH, YUUTHIBATh MO3UIINU APYTUX YUYACTHUKOB JIEATEIBHOCTH, 3(PPEKTUBHO

paspenaTh KOH(QINKTHI;

— BJAQJICHME HABBIKAMHM IIO3HABATEIBHOM, y4eOHO-MCCIENOBATEIBCKON U MNPOEKTHOM

JESITeIbHOCTH, HABbIKAMHU pa3pelIeHHs] MpoOjeM; CIOCOOHOCTh U TOTOBHOCTH K

CaMOCTOATENILHOMY TOMCKY METOAOB PEHICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO

pa3IMYHBIX METOIOB MO3HAHUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEJIbHOM MH(OPMAIMOHHO-TI03HABATEIbHOM

JESTEbHOCTH, BKJIIOYAash YMEHHE OpPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHKAX

uH(pOpMalUK, KPUTHYECKA OIEHUBAaTh M HUHTEPIPETUPOBATH HMH(OPMAIIHIO,

MOJIy4aeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJIaJICHUE S3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JJOTHYHO M TOYHO M3JIaraTh CBOIO

TOUKY 3PEHHUsI, UCIIOJIb30BATh a/ICKBATHBIE S3bIKOBBIE CPECTBA;

— BJIaJICHUE HABbIKAMHU TO3HABATEIbHON pedieKcHH KaKk OCO3HAHHs COBEpIIAeMBIX

JNEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, MX PE3YyJIbTATOB M OCHOBAHUM, T'PAHHIL

CBOErO 3HAHMS M HE3HAHMS, HOBBIX IIO3HABATEJNBHBIX 337a4 W CPEICTB IS HX

TOCTHKCHHS,

— UEJNEeYCTPEMJICHHOCTh B TIOMCKAaX M MPUHATHH pPEIIeHUuH, CcO0Opa3uTeNbHOCTh U
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WHTYHIIUS,, Pa3BUTOCTh  MIPOCTPAHCTBEHHBIX  MPEACTABICHHM;  CIOCOOHOCTH
BOCIIPUHUMATh KPacoOTy U TapMOHUIO MUPA;

npeIMeTHBIX:
— c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKe KaK 4acTH MUPOBOU KYJIbTYPHI U

MECTE€ MAaTeMAaTHKd B COBPEMEHHOW LMBWJIM3ALMHU, CIIOCO0AX OMUCAHUS SBJICHHM
peaspHOro MUpa Ha MAaTEMATHYECKOM SI3BIKE;

c(OpPMHUPOBAHHOCTh MPEACTABICHUN O MAaTEMaTHYECKUX MOHATUSAX KAK BaXKHEUILHX
MAaTeMaTUYECKUX MOJEIIAX, ITO3BOJIIIOIIMX OMMCHIBATh U MU3y4aTh Pa3HbIE MPOLECCHI
U SBJICHMS; IIOHUMAaHHE  BO3MOXHOCTH  aKCHOMAaTUYECKOTO  IIOCTPOCHHMSI
MaTeMaTUYECKUX TEOPUH;

BJIaJICHUE METOIaMU JI0KA3aTENIbCTB U AJITOPUTMOB PEILLEHUs], YMEHUE UX IIPUMEHATD,
IIPOBOJIUTH JOKA3aTENbHBIE PACCYKICHUS B XOJ€ PELIECHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMU NPHUEMAMHU PELICHUS PALMOHAIBHBIX M MPPALUOHAIBHBIX,
IIOKA3aTEIIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, HUX
CUCTEM; HCIOJIb30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM YHCIIE IS
IIOMCKA IIyTH PELICHUS U WUIKOCTPALMN PELIECHNs] YPABHEHUN U HEPABEHCTB;
c(hOpMHPOBAHHOCTh TMPEJCTABIECHUNA OO0 OCHOBHBIX IMOHATUSAX MAaTEeMaTHYECKOTO
aHaJli3a U UX CBOMCTBAX, BIaJICHUE YMEHHEM XapaKTeprU30BaTh MoBeIeHUE QYHKITHH,
UCIIOJIb30BAaHUE TIIOJYYEHHBIX 3HAHWM [UIS OIMCAaHMWs U aHalu3a peajbHBIX
3aBHCHUMOCTEH;

BJIQZICHUE OCHOBHBIMU IOHATHUSMHU O INIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, HMX OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTH YMEHHUS pPaclO3HABATH
reoMeTpuueckrue (GUrypsl Ha 4epTekKax, MOACIAX U B pealbHOM MHUPE; MPUMEHEHHE
U3YYEHHBIX CBOICTB TeoMmMeTpuueckux ¢uryp u ¢GopMyn uid  pelieHus
r€OMETPUYECKHX 3a4a4 U 3a7a4 C MPAKTUYECKUM COAEPKAHUEM;
c(OpPMUPOBAHHOCTh MPEACTaBICHUM O TMpoleccax U SBICHUAX, HMEIOUUX
BEPOSATHOCTHBI XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIBHOM MUPE,
OCHOBHBIX IOHATHAX JJIEMEHTAPHOW TEOPUHM BEPOSTHOCTEW; YMEHUM HAXOIUTH U
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B HPOCTEUIIUX IMPaKTUYECKUX
CUTYyalUsIX U OCHOBHBIC XapaKTEPUCTUKH CIIyYalHbIX BEIUYMH;

BJIQJICHUE HAaBBIKAMU HCIIOJIB30BAHUSA T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMMm IIpH
pelIeHny 3aaa4.
1.5. XapakTepucTHKAa OCHOBHBIX BUJA0B Y4eOHOI NesiTEJIbHOCTH

Conep:kanue| XapaKTepUCTHKA OCHOBHBIX BH/I0B /I€ITEJILHOCTH CTY/IEHTOB (HA YPOBHe Y4eOHBIX
o0yueHusi | JneiicTBUIA)

AJITEBPA

O3HakOMJICHME C pOJBI0 MaTEeMaTHKM B  HayKe, TEXHHMKE, DSKOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOHN 1eATEIbHOCTH.

BBenenue
O3HakOMJICHME C LCISIMH M 3aJadaMM HM3Y4YCHMs MAaT€MAaTHKM IIPM OCBOCHUU
npodeccuii CITIO u cnermansuoctei CI1I0
BrimonHenue apuMeTndecKux JACHCTBMI HaJA YHCIAMH, COYeTas YCTHBIE U
IIMCbMEHHBIE IPUEMBI.
PasBurtne o . o
OHSITHSE 0 Haxoxnenue npuOIMKEHHbIX 3HAYEHUH BEJIUYMH U IOTPEIIHOCTEN BBIYMCIICHUN
qHCTe (a0COMOTHOM M OTHOCUTENIBHOM); CPAaBHEHHE YHCIIOBBIX BBIPAKEHUH.

Haxoxnenue omumbOK B mpeoOpa3oBaHUSAX U BBIYUCIECHUAX (OTHOCUTCS KO BCEM
IIYHKTaM IPOrpaMMbl)
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O3HakOMJIEHME C TIOHATHEM KOpHS N-H CTENEHH,
IIPaBWJIAMH CPABHEHMS KOPHEH.

@opMyIMpPOBaHKE ONPEAEICHUS KOPH U CBOMCTB KOPHEU. BhIuKCIIEHHE U CPaBHEHHE
KOpHEH, BBINOJHEHWE NPUKUAKM 3HadueHus KopHs. [IpeoOpa3oBaHue 4YMCIOBBIX U
OYKBEHHBIX BBIPAXKECHUH, COIEPIKAIINX PaJIUKATIBL.

Beimonnenne pacuetoB 1o (¢opmyiaMm, COAEpXKAIUM paJUKalbl, OCYLIECTBIISSA
HE00XO0AMMBbIE TIOJICTAHOBKHU U IPpeoOpa3oBaHUsL.

CBOMCTBaMH paaukKkaioB U

Onpenenenye  paBHOCWUJIIBHOCTA — BBIpAXEHHMM ¢ pagukaidamMu.  PelieHue
HPPALMOHATIBHBIX YPABHEHUH.
KopHn, O3HakoOMJIEHUE C IOHATHEM CTENEHH C JEHCTBUTEIBHBIM MIOKA3aTEIIEM.
crenenu, | Haxoxnenue 3HauYEHUN CTETEHH, UCIIOJIB3YS pu HE00X0MMOCTH
Jorapu(pmsel | HHCTpyMEHTAIbHBIE CPECTBA.
3anuceiBaHUEe KOPHS N-i CTENEHHW B BHUJE CTENEHW C JIPOOHBIM IOKa3aTeleM H
Hao00OpOT.
@OopMyJIMPOBAHUE CBOWCTB CTENEHEW. BBIYMCIEHHE CTENEHEW C palrOHAIbHBIM
[T0Ka3aTeJEeM, BBIIOJIHEHUE TPUKUIKHA 3HAUEHUS CTENIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOpa3oBanre 4YHCIOBBIX W OYKBEHHBIX BBIPAKCHHH, COJEPXKAIIUX CTENECHH,
MIPUMEHSSI CBOMCTBA. Penienne noka3zareabHbIX ypaBHEHUH.
O3HakOMJIEHME C NPUMEHEHHEM KOpPHEH M CTENEHEW NpU BBIYMCIEHUU CPEAHMX,
JIEJICHUU OTPE3Ka B «30JI0TOM CeYeHHMW». PelleHre mpukiIagHbIX 3a7ad Ha CII0KHBIE
IIPOLIEHTHI
IIpeo6pa3o- | BrmonHenue mnpeoOpa3oBaHuii BBIpAaKEHUH, NpUMEHEHHE (OpMYII, CBA3aHHBIX CO
BaHHe aJired0-| CBOWCTBaMH CTETICHEH U JIorapu(MOoB.
panveckux | OmpeneneHne 0O0NACTH OMYCTHMBIX 3HAYEHUH JIOTapu(MUYECKOTO BBIPAKEHHUS.
BbIpa:keHuii | Pemenue norapudMuyeckux ypaBHeHUN
OCHOBBI TPUTOHOMETPUH
N3ydyenne paguaHHOrO METOa U3MEPEHHUS TJIOB BpAILLEHUS U UX CBS3M C TpajyCHOU
OCHOBHEIE Mepoit. 300pakeHne yrioB BpallleHHsI Ha OKPYKHOCTH, COOTHECEHNE BEIMUMHBI yTiia
nonsitus | © €70 PACTIONONKEHHEM. } }
dopMyIHUpOBaHUE ONIPEAEIICHUI TPUTOHOMETPUYECKUX (PYHKIMN ISl YIIIOB TOBOPOTA
U OCTPBIX YTJIOB MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U O0BSICHEHUE UX B3aMMOCBSI3U
OcHoBHBIE
TPUroHome- | [IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB JJI BHIYMCICHUS 3HAYCHUN
TPUYeCKHe | TPUTOHOMETPUUECKUX (QYHKIUI 110 OJJHOM U3 HUX
TOKIeCTBA
IIpeoOpa3oBa| V3yuenne OCHOBHBIX (OpPMYNT TpPUTOHOMETpUU: (GOPMYIIBI CIOXKEHHS, YyJIBOEHUS,
HUS NPO- | TpeoOpa3oBaHUsI CYMMBI TPUTOHOMETPUYECKHX (YHKIMHA B TPOHU3BEACHUE U
CTeIIMX | IPOU3BEJCHHUA B CYMMY M  [IPUMEHEHUE T[pPU  BBIUKCICHUU  3HAYCHUS
TPUTOHOMe- | TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLLEHUS €TO.
Tpu4ecknux | O3HAKOMJIEHHE CO CBOWCTBAMU CHUMMETPUHM TOYEK Ha €IMHUYHON OKPYXHOCTU H
BBIPA’KEHM I | TPUMEHEHHE UX JIJIsl BBIBOJA (GOpMYJ IPUBEICHUS
IIpocreiime| Pemenne mo  ¢opMmynaM ©  TPUTOHOMETPUYECKOMY  KPYTy  MPOCTEHIIMX
TPUTOHOMeE- | TPUTOHOMETPUUYECKUX YPABHEHUM.
Tpuyeckue | [IpumeHeHne oOIIMX METOAOB pEIICHUS ypaBHEHUU (TMpUBENEHHE K JIMHEHHOMY,
YPaBHEHHS M| KBaJpaTHOMY, METOJ pa3JIOKEHHsI HAa MHOMXUTEIH, 3aMEHbl MEPEMEHHOW) mpu
HepaBeH- | PEUICHUU TPUTOHOMETPUYECKUX ypaBHEHUH. YMEHHE OTMEUYaTh Ha KpPyre pELICHUs
cTBA IIPOCTENIINX TPUTOHOMETPUUECKIX HEPABEHCTB
ApkcuHyc, | O3HaKOMIIEHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUUECKUX (DYHKITHIA.
apKKOCHHYC,| V3yueHne  ompeneneHuid  apKCUHyca, apKKOCHHYCa, apKTaHreHca  4YucIa,
apkTaHresc | popMmyiupoBaHue WX, U300paKeHHE HA €IWHUYHOW OKPY>KHOCTH, MPUMEHEHHE TpPH
ymucaa pEeUIeHUU YpaBHEHUI

®YHKIIMHA, UX CBOMICTBA Y TPA®UKH
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O3HakOMIJICHHE C IIOHATHEM HCpCMCHHOﬁ, npumMepamu 3aBHCUMOCTEH MCKIAY

@OyHKIMH. | IEPEMEHHBIMH.
IHousitne 0 | O3HaKOMIICHHE C IOHATUEM IpaduKa, onpee’eHne NPUHAJIC)KHOCTH TOUKU IpaduKy
HenpepbIB- | GyHkuu. Onpexaenenne mo Gopmylie IpOCTEHIel 3aBUCUMOCTH, BHIa €e rpaduka.
HOCTH BripaxkeHue no ¢popmyiie oHOM NEpEeMEHHOM Yepes ApyTrHe.
¢Gyuknun | O3HakomyIeHHE ¢ ompeneracHueM QyHKIUH, (GopMmynupoBaHue ero. HaxoxmaeHue
o0yacTu onpeaeneHus U 00JIaCTH 3HAYCHUH (PyHKITNH
O3nakomiieHHMEe C TpuMepaMd (YHKIHMOHAJIBHBIX 3aBUCUMOCTEH B  peallbHBIX
CroiicTpa | MPOLECCAX M3 CMEKHBIX THCUUTLIHH. } o
P — OsHaKOMJIerie ¢ 0Ka3aTENBHBIMU PACCYXKCHUAMH HEKOTOPBIX CBONCTB JMHEHHOH 1
Ipadue- KBa/paTHHO Q)}:HKHHI/I, MpOBE/IeHNE HCCIe0BAHNS IMHEHHOH, KyCOUHO-THHEHHOM,
cKast HHTEp- ApoOHO-TMHEHHOW W  KBaJIpaTUUYHOU u(I)yHKI_[I/II/I, MOCTPOEHHE HX TpadUKOB.
S —— [TocTpoenue u uTeHUE Fp&l(i)l/lf(OB bynkumii. UccnenoBanue GyHKIINA.
CocraBieHnue BU10B GYHKIHUH 110 TaHHOMY yCIIOBHIO, PELICHHE 33/1a4 Ha IKCTPEMYM.
Brimonaenune npeobpa3zoBanuii rpadguka GyHKIMH
N3ydenue noHATHs oOpaTHON (DyHKIMM, ONpejesieHHe BUJa U MOCTpOeHHE rpaduka
O6pathbIe oOpaTtHoit (bYHKIIVI/II/I, Haxos/IeHne ee 00J1aCTH OIpECIICHHS VI/I 0o0JacTH 3HAYCHUI.
AT [IpumeHeHune CBOMCTB (DyHKIMHA MPHU UCCIEJOBAHUN YPAaBHEHUN M PELICHUHU 3a/1a4 Ha
IKCTPEMYM.
O3HakoMJICHHE C TIOHSATHEM CJIO)KHOU (DYHKIIUU
Brruucnenue 3HaueHuii GyHKIMN 10 3HaYE€HUIO aprymeHTa. OnpeneneHne moa0KeHus
TOYKHM Ha rpauke 1o ee KOOpAHHATAM U HA000POT.
Hcnonb3oBaHue CBOWCTB (GYHKUMH JUIsi CpaBHEHMsS 3HAUeHUHM cTeneHed u
CreneHHsble, NOrapuQMmOB. .
OKA33- [TocTpoenue rpaMKOB CTENEHHBIX U JOTapHUPMHUUECKUX (I)yHKLIE/II/I.
—— Pemrenne moOKa3aTenbHBIX W JIOTAPU(PMHUYSCKHX YypAaBHEHWH W HEPABEHCTB TI0
orapndmu- M3BECTHBIM AJITOPUTMAaM. } §
wecke 1 O3HakoMJIeHHE ¢ _ TOHATHEM  HENPEPHIBHON  MEpHOAMMECKOl byHKIHH,
TpHroHOMe- (bopMyIHpoBaHUE CBONCTB CHHYCA U KOCHHYCA, TOCTPOEHUE UX l"}‘ia(l)I/IKOB.
. O3HakomiieHHE C TOHATHEM  TapMOHHMECKHX KojeOaHui U  [pUMepamMu
- TrapMOHUYECKHUX KOJeOaHUI JUIsl ONHMCaHuUs TPOLECCOB B (PU3MKE M IPYTUX 00JIACTAX
OopaTHbIe SHAHIL
TpUroHOMe- O3Hj1KOMJIeHI/I€ C TIOHSITUEM Pa3pBIBHOM NEeprHoan4ecKol GyHKIMHU, HOpMYyITUpOBaHHE
e CBOHCTB TAHI€HCA 1 KOTAHIEHCA, IOCTPOCHHE HX rpauKoB. }
S HpHMeHiaHHe CBOWCTB (YHKUMH AN CpaBHEHHS 3HAYCHMH TPUTOHOMETPUECKHX
(GYHKIHMH, peleHus] TPUrOHOMETPHUECKUX YPaBHEHUH.
[TocTpoenue rpadgukoB 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKIIUI U OIpeesieHue 110
rpadukaM X CBOMCTB.
Brimonnenue npeodpazoBaHus rpaduKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
O3HaKOMJIEHHE C MOHSATUEM YHUCIOBOM MOCIIEI0BAaTENBbHOCTH, CIIOCO0aMU €€ 3aJaHus,
BBIYUCIICHUSIMH €€ YJICHOB.
I O3HakoMJIeHHE C MOHATHEM IMIpejiesia I0CiIeA0BaTeNbHOCTH. (O3HAaKOMIIEHHE C
OCTCAOBA™ | b ypcnennem CYMMBI OECKOHEYHOI'O YHCJIOBOTO psijia HAa IpPUMEpPE BBIYUCICHHA
TeApHOCTH CyMMBbI 0€CKOHEUHO yOBIBAIOIICH Fr€OMETPUUYECKON TPOTPECCHH.
Pemienne 3amau Ha mnpuMeHeHue (GOpPMYJIBl CyMMbl OECKOHEYHO YyObIBaromei
reOMEeTPUUECKOi Iporpeccun
O3HaKOMJICHHE C TIOHSATHEM TIPOU3BOTHOM.
Tpoussos- W3yuenne u QopMmynupoBaHUE ee MEXaHHYECKOrO M TEOMETPHYECKOro CMBICI,
nas g ee | M3YUCHME QITODHTMA  BBIMHCIEHWS TIPOM3BOIHOH HA NPUMEPE  BBIMMCIEHHSA
MI'HOBEHHOI CKOPOCTH U YIJIOBOTO K03 duimenta kacaTeabHOM.
NpUMeHeHHe

CocraBneHue ypaBHEHHUs KacaTeIbHOW B 00IIIEM BHJIC.
YcBoenune mpasun auddepeHunpoBaHus, TaONUIBl MPOU3BOJHBIX JIEMEHTAPHBIX
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¢byHKUMi, npuMeHeHue Ui 1uddepeHpoBanus (yHKIUM, COCTaBICHUS YPaBHEHUS
KacaTeJIbHOU.

W3yudenue TeopeM o CBsI3M CBOIMCTB (DyHKIIMU U IPOU3BOAHOM, (HOPMYITUPOBKA HX.
[IpoBeneHne ¢ TMOMOINIBIO TMPOU3BOJHON HCCIEAOBaHMS (YHKIHMH, 3aJaHHOU
bopmyoit.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHOM MO UX rpadukam.
[IpumeHeHne MPOM3BOAHOM [JIsl pELICHMs 3aJad Ha HaXOXKICHHE HauOOJIBIIEro,
HAaMMEHBIIIETO 3HAUYCHHUS M Ha HaXO0XKACHHE IKCTpeMyMa

O3HakoMJICHHME C TIOHSATHEM MHTETpajia M TepBooOpasHoi. M3ydeHuwe mnpaBuia
BBIYUCIICHUS TTepBO0Opa3Hoi 1 Teopembl Hetorona— JleliOHuma.

IlepBoo0Opas3- N N
Hast 1 Pemenne 3ajad Ha  CBA3b MepBOOOpa3HON U €€ MPOM3BOAHOM, BBIYHCICHUE
HTerpai epBOOOPA3HON ISt JAHHOU (YHKITHH.
Pemenue 3ama4y Ha MpUMEHEHNE UHTETpajia JJisl BHIYMCIEHUS (PU3NUYECKUX BEJIUYUH U
IJI0Ia e
YPABHEHUSA U HEPABEHCTBA
Pemenue pannoHalbHBIX, HPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPHUUECKHUX
Vpasenns YPAaBHEHUHN U CUCTEM. } } }
U CHCTEMEL Hcnonb3oBanne CBOMCTB u rpaukoB (QYHKUMHA JUIsl pelIeHHUS YypaBHEHUH.
ypaBHenuii IloBTOpEHME OCHOBHBIX TIPHEMOB PEIICHUS CHCTEM.
Hepanen- Pemenue ypaBHEHUH ¢ MpUMEHEHUEM BCEX MPHUEMOB (Pa3jIOXKEHUS HAa MHOXKHUTENH,
cTBa I BBE/ICHNsA HOBbIX HEH3BECTHBIX, [10/ICTAHOBKH, rpauuecKoro MeTosa).
CHCTEMBL Pemenue cucreM ypaBHEHUH ¢ IPUMEHEHUEM Pa3INYHBIX CHOCO6OB.v03HaKOMJ'IeHI/Ie C
HCPABEHCTE ¢ O6IJ_II/IMI/Iv BONPOCAMHU PELICHUs] HEPABEHCTB M MCIIOJIb30BAaHME CBOMCTB U IpauKOB
AByMSE (GYHKIMHA PU PEIIeHUH HEPABEHCTB.
nepemen- Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3IIUUHBIX CIIOCOOOB.
MM [IpumeneHne MaTeMaTHYECKHMX METOJOB [UIsl PEHICHMs COJAEpKATEIbHBIX 33/Jad W3
pa3TUYHBIX 00J1acTell HAYKH U MPakTUKU. IHTeprpeTupoBaHue pe3ynbTaToB C YYETOM
peaIpHbIX OTPaHUYEHUN
3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN
N CTATUCTUKHU
W3ydenune mpaBuia KOMOMHATOPHKH W MPUMEHEHHE NpPU pPEIICeHUH KOMOWHATOPHBIX
3a/1au.
OCHOBHLIE Perrenne KoOMOMHATOPHBIX 3a/1a4 METOAOM Iepebopa H Mo MPaBUITYy YMHOKEHHS.
N O3HakOMJIEHHE C TOHATUSAMH KOMOMHATOPHUKH: pa3MEIICHUSIMHU, COYETAHUSIMHU,
coMGuna- | NEPECTAHOBKAaMH 1 dopmymnamu uis UX BBIMACTCHUS. O6’b$ICHeHI/IeuI/I IIPUMEHEHNE
TOPHKH dbopMyI TSI BBIYMCIICHUS PAa3MEIICHU, TEPEeCTaHOBOK U COUYETAaHUI MpHU pelIeHUU
3a/1a4.
Osznakomyenne c¢ Ounomom Helorona u TpeyronbHukoMm I[lackans. Pemenue
MIPAKTHYECKHX 33/]1a4 C UCIOJIb30BAaHUEM MOHATUHI U MTPaBUJI KOMOMHATOPUKHU
JaemeHThl | M3yueHne KIAaCCMYECKOrO OMNPENCICHUSI BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH,
TeOpUH TEOPEMBI O CYMME BEPOSITHOCTEM.
BepOSATHO- | PaccMoTpeHue TIpUMEpPOB BBIYMCICHUS BEpOATHOCTEH. Pemenwe 3amady  Ha
creit BBIYUCIICHHE BEPOSTHOCTEH COOBITUI
IIpencrasJie-
HHe TaHHBbIX | O3HAKOMIJIEHHE C MPEICTABICHUEM YUCIIOBBIX JAHHBIX U UX XaPAaKTEPUCTUKAMU.
(Tabaunpl, | PemieHne mpakTUYeCKUX 3aqad Ha OOpabOTKY YMCIIOBBIX JAaHHBIX, BBIYMCICHHE UX
AUATPAMMBI, | XapaKTEPUCTUK
rpapuxku)
IF'EOMETPUSA
Ipsmbie u | @opMyIMpoOBKa U NMPUBEIACHHUE J10KA3aTEIbCTB PU3HAKOB B3aUMHOI'O PACIIOJIOKEHHUS
IUIOCKOCTH B| IPSAMBIX U IJIOCKOCTEN. Pacnio3HaBaHue Ha yepTekax U MOJEINAX Pa3IMYHbIX CIIy4acB
NPOCTPAH- | B3aUMHOIO DACMOJOXKEHHUSI MpPSIMBIX UM IJIOCKOCTEH, apryMEHTHpPOBaHHE CBOMX
CTBe CYXJIECHUU.
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dopMynUpOBaHUE  OIpeAeNeHUl, TMPU3HAKOB M CBOWCTB TNapauIeNbHBIX U
MEPIICHIUKYIISIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YTIIOB.

BrinonHeHne nocTpoeHus: yrioB MEXAY IPSAMBIMHU, IPSIMOU MU INIOCKOCTBIO, MEXIY
TUIOCKOCTSIMU 110 OMTUCAHUIO U PACTIO3HABAHKME UX HA MOJECIISIX.

[IpuMmeHeHHe TPU3HAKOB U CBOWMCTB PACIOJOXKEHUS NPSIMBIX U IUIOCKOCTEH mpu
peleHnH 3a1ad.

N300pakeHne Ha PUCYHKAaX M KOHCTPYMPOBAHWE HAa MOJEINSAX MEPHEHIUKYISIPOB U
HAKJIOHHBIX K TUIOCKOCTH, MPSIMBIX, TAPAJUICIIBHBIX IFIOCKOCTEH, YIIIOB MEXKITY MPSIMOI
U TJIOCKOCTBIO U 000CHOBaHHME MOCTPOCHHSI.

Penrenue 3amad Ha BBIYUCIIEHUE T€OMETPUICCKIX BeTHUUH. ONMMChIBAHNE PACCTOSHUS
OT TOYKH A0 IINIOCKOCTHU, OT HpﬁMOﬁ A0 TNIOCKOCTHU, MCKAY IIIOCKOCTAIMHU, MCIKIY
CKPEIIMBAOIIUMHUCS MPSIMBIMH, MEXKITY TPOU3BOIBHBIMH (PUTYpaMH B IPOCTPAHCTBE.
DopMyTUpOBaHUE U JOKA3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOpEM
CyIIIECTBOBaHMS, CBOIMCTBA).

N3o00pakeHne Ha YepTekax U MOJIENSIX PACCTOSIHUS U 0OOCHOBAHHE CBOUX CYXKICHU.
OmnpenencHue W BBIYUCICHHE PACCTOSHHUN B TpocTpaHcTBe. [IpuMeHeHne Gopmy u
TEOpeM TUTAHUMETPHUH JIJIsI PEIICHHS 3a/1a4.

O3HakOMJICHHE C TOHSATHEM MapaJUICIbHOTO MPOSKTUPOBAHHUS M €0 CBOHCTBAMHU.
DopMyTUPOBAHUE TEOPEMBI O TUIOMIAH OPTOTOHAIBHOM MPOESKITMH MHOTOYTOJIbHHKA.
[Mpumenenne Teopum i OOOCHOBaHHMS  TMOCTPOSHHH W BBIYUCIICHHIA.
ApryMeHTUpOBaHUE CBOUX CYKJICHUH 0 B3aUMHOM pacroaoxeHnu
MIPOCTPAHCTBEHHBIX (pUTYP

MHuororpas-
HHUKH

Onucanue U XapakTEpPUCTUKA PA3JIMYHBIX BUIOB MHOIOIPAHHUKOB, MIEPEYUCICHNE X
9JIEMEHTOB U CBOMCTB.

N300pakxeHne MHOTOTPaHHUKOB U BBIMOJHEHUE IOCTPOCHUS Ha H300paKeHUSIX U
MOJEJISIX MHOIOTPAaHHUKOB.

Brruuciienue MMHEHHBIX 3JIEMEHTOB U YIJIOB B NMPOCTPAHCTBEHHBIX KOHUIYpaLusX,
apryMEHTHPOBAHUE CBOUX CYXKIACHUM.

XapaKTepucTUKa U N300pakeHUe CeUeHMs, pa3BEpPTKU MHOTOTPAaHHUKOB, BBIYUCICHNE
IJIOIIAZEH TOBEPXHOCTEM.

ITocTpoenue mpocTedmmx ceueHuid Kyoa, mpusMel, nupamuabl. [Ipumenenue (axkrton
Y CBEJICHUI W3 TUIAHUMETPUN.

O3HakomJieHME C BHJAMH CHUMMETpPUH B TPOCTPAaHCTBE, (OpMyJIHpOBaHUE
ONpENENCHU! W CBOWCTB. XapaKTEepUCTHKAa CHMMETPUHM TeJl BpAIICHHUS U
MHOTI'OTPaHHUKOB.

[IpuMeHeHHEe CBOMCTB CUMMETpPUM IIpM pemeHuu 3ajgad.  lcrosnb3oBaHue
pUOOPETEHHBIX 3HAHUH JIJIs1 UCCIIEIOBAHUS U MOJICIIMPOBAHUS HECIIOKHBIX 3a/1a4.
N300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBIMOJIHEHHE PUCYHKOB IO YCIIOBHUSAM
3a1a4

Texan
MOBEPXHOCTH
BpalleHus!

O3HakomJieHHE C BHUJAMHU TeJ BpalleHHUs, (GopMylupoBaHHE HX ONpENCICHUN U
CBOMCTB.

@opMyIupoBaHUE TEOPEM O CEUEHUH IIapa IIOCKOCTHIO U TNIOCKOCTH, KacaTEIbHOM K
chepe.

XapaKkTeprcTUKa U U300pakKeHUE TeJ BPAILICHHS, UX Pa3BEPTKHU, CEUCHHSI.

Pemenne 3amau Ha NMOCTPOEHUE CEYEHUH, BBIYMCICHHME AJIUH, PACCTOSHUH, YIJOB,
romazei. [lpoBenenue qoka3aTeabHBIX PACCYKACHUAN MPU PEIICHUH 3a/1a.
IIpumeHeHre CBOICTB CHMMETPUM IpU pEUIEHHH 3aJady Ha Tejla BpalleHHUs,
KOMOWHAITHIO TeJ.

N300pakeHre OCHOBHBIX KPYIJIBIX TeJ M BBIIOJIHEHUE PUCYHKA IO YCIOBHUIO 33aJ]auu

N3mepenus B
reoMeTpuu

O3HakoMJIEHHE C TOHATHAMH IUIOIIAAN U 00beMa, aKCHOMaMH M CBOMCTBAMH.
Pemenune 3amay Ha BBIUMCIEHHME IUIOIIAJEH IUIOCKHMX (GUTYp € NpPUMEHEHUEM
COOTBETCTBYIOLIMX (OpMYI U (PAKTOB U3 TUIAHUMETPHUH.

N3ydenne TeopeM O BBIYMCIECHHU O0OBEMOB IMPOCTPAHCTBEHHBIX TEJ, pELICHHE 3aJau
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Ha MpUMeHeHue (GopMyI1 BEIYUCICHUS 00BEMOB.

Wzydenne ¢Gopmyn sl BBIUMCICHMS IUIOIMIAJAEH MOBEPXHOCTEH MHOTOIPAaHHUKOB U
T€J BpalLEHUS.

O3HakOMJIEHHE C METOJOM BBIUMCJICHHS IJIOAAN MOBEepXHOCTU cdepbl. Pemienue
3a/1a4 Ha BBIYMCIIEHHUE IO MOBEPXHOCTHU TPOCTPAHCTBEHHBIX TEJI

Koopaunartsi
U BEKTOPbI

O3HaKOMJIEHHME C NOHATHEM BEKTOpa. M3yueHue nexkapToBOil CUCTEMBI KOOPAMHAT B
IIPOCTPAHCTBE, IMOCTPOEHUE IO 3aJaHHBIM KOOPAMHATAM TOYEK M IUIOCKOCTEH,
HaxO0/JICHUE KOOPAUHAT TOYEK.

Haxoxnenne ypaBHEHUN OKPY)HOCTH, C(hepbl, IIIOCKOCTH. BrrunciaeHne paccTosHuii
MEXKy TOYKAMH.

W3y4yeHne CBOMCTB BEKTOPHBIX BEJIMYMH, IPaBWJI PA3JIOKEHHS BEK TOpPOB B
TPEXMEPHOM  IIPOCTPAHCTBE, IPABWI  HAXOXKICHHUS KOOPAMHAT BEKTOpAa B
IIPOCTPAHCTBE, IPABUII AEUCTBUN C BEKTOPAMH, 3aJaHHBIMU KOOPAMHATAMHU.
IIpuMeHeHHe TeopuM IpU PELICHUM 3a]ad Ha JCUCTBUA C BeKTopamu. M3yudeHue
CKaJIIPHOTO MPOU3BENCHUSA BEKTOPOB, BEKTOPHOIO YPaBHEHUS IPSIMOW M IJIOCKOCTH.
[IpuMeHeHne TeopuH IIPHU PELICHUH 3a/1a4 Ha JEHUCTBHS ¢ BEKTOpaMHU, KOOPAUHATHBIN
METOJI, IPUMEHEHUE BEKTOPOB JJIS1 BBIYMCIICHHS BEJIMYHMH YTJIOB U PACCTOSHUM.
O3HakOMJIEHME C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUM O  B3aHMHOM
PAacOJIOKEHUU MPSMBIX U INIOCKOCTEH € UCTIIOIB30BAHUEM BEKTOPOB

1.6. Ilmanupyemble pe3yJabTAThI 0CBOCHHUS] Y4eOHO TMCHUIINHBI:

Oo0mmue
KOMIIeTeHIIUH
Koanbi . . 5
YYI Buabl yHUBepcaabHBIX Y4eOHBIX JeiicTBHIA (B cooTBeTCTBHM
¢ PIr'oC C110 no
npodeccun)
JIMYHOCTHBIE
cOPMHPOBAHHOCTh  MPEJACTaBIEHUH O  MaTeMaTHKe Kak
JI1 YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEICTBE MOJEIMPOBAHUSA BJICHUN U
IIPOLIECCOB, HIESIX U METOJIaX MaTEeMAaTHKH,
MMOHMMAaHHUE 3HAUYMMOCTH MAaTEeMaTHKU JJI HAyYHO-TEXHHUYECKOTO
12 nporpecca,c()OpMUPOBAHHOCTb OTHOLLIEHUS K MaTEMaTUKE KaK OK 1.
K 4aCTH O0IIEUEeIOBEYECKOMN KYJIbTYPhI 4epe3 3HAKOMCTBO C HUCTOpPHEH
pa3BUTHsI MAaTEMATHUKH, 3BOIOLIMEII MaTEeMaTHUYECKUX UIeH; OK 6.
pa3BUTHE JIOTMYECKOTO MBILIICHUS, [IPOCTPAaHCTBEHHOTO
BOOOpPaKEHUS, AJITOPUTMHUECKON KYJIbTYPbl, KPHTUYHOCTH MBIIIJICHUS OK 7.
JI3 Ha YpOBHE, HEOOXOAUMOM ISl Oyny1uein npogeccroHaIbHOMN
JeSITeTbHOCTH, A TIPOJOIDKEHUS 00pa3oBaHus | OK 10
camo00pa3oBaHus;
OBJIaJICHHE MaTeMaTHUYeCKUMH  3HAaHUSIMM U YMEHHUSMH, OK 11
HEOOXOAMMBIMUA B TOBCEJIHEBHOW JKM3HM, JJISI OCBOCHUS CMEXKHBIX
€CTECTBEHHO-HAYYHbIX
T4 4 OK 12.
JUCLHUIUIMH, TUCHMIUIMH NPO(EeCCHOHANBHOTO LUKIIA, Ul MOJyYeHUs
oOpa3zoBaHusi B  oOsacTax, He TpeOymomux  yriyOJeHHON
MaTeMaTHYECKON O OTOBKU;
TOTOBHOCTb U CHOCOOHOCTh K O0Opa3oBaHHIO, B TOM YHCIIE
115 caM000pa30BaHNI0, Ha MPOTSDKEHWU BCEW JKU3HHM; CO3HATENIBHOE
OTHOIIIEHHUE K HENPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIEUIHON
poheCCHOHAIHOW M 00IIECTBEHHON ICATEIbHOCTH;
716 FOTOBHOCTh W CIOCOOHOCTb K CaMOCTOSITEJIbHOM TBOPUECKOH U
OTBETCTBEHHOM AESITEIbHOCTH;
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JI7

TOTOBHOCTh K  KOJUICKTHBHOW paboTe, COTPYJHHYECTBY  CO
CBEpCTHHKAMH B 00pa30BaTEIbHOM, OOIIECTBEHHO ITOJIE3HOM, Y4eOHO-
UCCIIEI0BATEIILCKOM, IPOCKTHOM U IPYTUX BUAAX ACATSIbHOCTH;

JI8

OTHOIIIEHHE K MpodecCHOHATbHON AEITENPHOCTH KaK BO3MOXKHOCTHU
y4acThs B PEIICHHH JIUMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIIeHAIIMOHATILHBIX TPOOJIEM;

METANPEAMETHBIC

M1

YMCHHUC CaMOCTOATCIIBHO OHNPCACIATh LCJIU ACATCIIBHOCTH U
COCTABJIATH IIJIaHbl JACATCIBHOCTU,CAMOCTOATCIBHO OCYIICCTBIIATD,
KOHTPOJHUPOBATb U KOPPEKTUPOBATH ACATCIIbBHOCTDL; UCIIOJIb30BATh BCC
BO3MOJXHBIC PECYpChbl IJId JOCTHIKCHHUSA ITIOCTABJICHHBIX ueﬂeﬁ u
pcain3dalu IJIaHOB HGHTGHLHOCTI/I;BBI6I/IpaTB YCIICHIHbIC CTPATCTUU B
PA3JIMYHBIX CUTYAUAX

M2

YMEHHE TPOAYKTHBHO OOMIATHCS W B3aWMOJICHCTBOBATH B MpOIECCE
COBMECTHOH JIESATEIBHOCTH, YUYUTHIBATH TO3UINHU JIPYTUX YIACTHUKOB
JeSITeTbHOCTH, YPPEKTUBHO pa3pemaTbKOH(INKTHI

M3

BJIaJICHUE HaBBIKAMU IMTO3HABATEIBHOM, Y4eOHO-MCCIIeI0BATEIbCKON 1
IIPOEKTHOM JAESTEIbHOCTH, HABbIKAMM  pa3pelieHus MpolieM;
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJI0B
pelIeHus] MPaKTUYECKUX 3aad, NPUMEHEHHIO pa3jIM4YHbIX METOOB
MIO3HAHUS;

M4

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOM WH(GOPMAIMOHHO-
MMO3HABATEIBHON JIEATEIPHOCTH, BKJIFOYAs YMEHHE OPHUCHTHPOBATHCS
B Pa3IUYHBIX UCTOYHUKAX HH(OpPMAINH, KPUTUYECKH OLIEHWBATH U
WHTEPIPETHPOBATh HMHMOPMAIHIO, TMOJIYIaCMYI0 U3  Pa3THYHBIX
HMCTOYHUKOB;

M5

BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO
M3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOIB30BATh AJICKBATHHIC SI3BIKOBBIC
CpEACTBa;

M6

BJIaACHUC HaBBIKaAMU MO3HABAaTEIbHOMI pe(l)J'ICI(CI/II/I KaK OCO3HaHUuA
COBCPHIACMBIX I[GIZCTBH?I u MBICJIMTCIBbHBIX mponeccoB, HUX
PE3YyJIbTATOB U OCHOBaHHﬁ, I'paHHuIl

CBoero 3HaHUA U HCE3HAHWA, HOBBIX IMO3HABATCIIbHBIX 3a/la4 U CPCACTB
JJIA UX JOCTHIKCHUA,

M7

LEJIeYCTPEMJIEHHOCTh B IOMCKaX W  IPUHATUM  PEILEHUH,
CO00pa3UTEIbHOCTh U UHTYHIIUS, PAa3BUTOCTh  MPOCTPAHCTBEHHBIX
MIpe/ICTaBICHU; CIIOCOOHOCTh BOCIPUHUMATh KPACOTYy M TapMOHHUIO
MUDA;

OK 2.

OK 8.

NMPEeIMETHBIC

I11

c(OPMHPOBAHHOCTh TPEJACTaBIEHUI O MaTeMaTHKe KaK 4YacTH
MHPOBOM KyJIBTYpHl M MECT€ MAaTeMAaTMKA B COBPEMEHHOU
LIUBWIN3ALUKU, CHOCO0aX OMNMCAaHUsS SIBICHHH peaJbHOro MHpa Ha
MAaTE€MAaTHUYECKOM SI3bIKE

I12

c(OpPMUPOBAHHOCTh MPEJICTABICHUN O MAaTEMaTUYECKUX IOHATUAX
KaK  B@XHEHIIMX MAaTEMATHYECKUX  MOJEIAX, IMO3BOJIAIOIINAX
ONMCBHIBATb U M3y4aTh DPAa3HbBIE IPOLECCHl U SABJICHUS; OHHUMAHHE
BO3MOXXHOCTH ~ aKCMOMAaTHYECKOTO IIOCTPOEHUS MaTEeMaTHYECKHX
TEOPH;

I13

BJIaACHUC MCTOAAMMU AOKA3aTCJIbCTB U aJITOPUTMOB PCUICHUA, YMCHUC
HX IIPUMCHATH, IIPOBOAWTH HOOKA3aTCIbHLIC PACCYXXICHHUA B XOAC

OK 3.

OK 4.

OK' 5.

OK 9.
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PCIICHUA 3a0a4;

BJIAICHUC CTaHAAPTHBIMHA IPUEMAMU PCHICHUA pALlTMOHAJIBHBIX U
HppalruoOHAJIIBHBIX, ITOKAa3aTCIIbHBIX, CTCTICHHBIX, TDUTOHOMCTPUUCCKUX
114 ypaBHeHI/Iﬁ U HCPABCHCTB, HX CHUCTCM; HCIIOJB30BAHUC TOTOBBIX
KOMITIBIOTCPHBIX IMPOrpamMm, B TOM YHCJIC IJIA MMOUCKA ITYTHU PCIICHUA
W WJUIIOCTpaly pCIICHUA ypaBHeHI/IP'I 1 HCPAaBCHCTB,

c(OpPMUPOBAHHOCTh ~ MPEACTAaBICHU 00 OCHOBHBIX TIOHSTHUSIX
MaTeMaTHYECKOT0 aHajlu3a M HX CBOMCTBAxX, BJIQJCHHUE YMEHHEM
115 XapaKTepu30BaTh MOBE/ICHNE byHKIMIA, UCIIOJIb30BaHUE
TOJTYYEHHBIX

3HAHMH JUId ONHCAaHWsA M aHaJIu3a PeaIbHBIX 3aBUCHUMOCTEN;

BJIaJICHUE OCHOBHBIMH IMOHATUSAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUUECKHUX burypax, ux OCHOBHBIX CBOICTBAX;
116 c(OPMHPOBAHHOCTh YMEHUS PACIO3HABAaTh €OMETPUUYECKHE (PUTYpbI
Ha yepTexax, MOJIeNISIX U B peajbHOM MHUPE; IPUMEHEHHE U3yUEHHBIX
CBOWCTB TeoMeTpuueckux ¢uryp u GopMyn Ui pelieHus
reOMETPUUECKHX 3aJay U 3aJayu C IPaKTHUECKUM COJIEPKaHUEM;

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA O TIpoleccax | SIBJICHUSX,
HUMEIOIIUX BEPOSATHOCTHBIN Xapakrep, CTaTUCTUYECKUX
7 3aKOHOMEPHOCTAX B pEAIbHOM MHpPE, OCHOBHBIX MOHSITHSIX
3JIEeMEHTapHOU TEOPUU BEPOSTHOCTEN; yMEHHI HAXOUTh U OLEHUBATh
BEPOSITHOCTH HACTYIUICHHUSI COOBITHI B MPOCTEHIINX MPAKTHYECKUX
CUTYallUsX ¥ OCHOBHBIC XapaKTEPUCTUKH CIyYalHBIX BEITUYHH;

118 BJa/ICHUE HABBIKAMHU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IPH pEUICHUH 3a]1a4

OcBoeHne conmep)kaHus y4eOHOW TUCHUIUIMHBI «Maremartnka» oOecreuynBaeT
dbopmMupoBaHue ¥ paA3BUTHE YHHUBEPCAJTbHBIX YYEOHBIX JCHCTBHI B KOHTEKCTE
MPEEMCTBEHHOCTH (DOPMHUPOBAHHUS OOIIUX KOMITETECHIIUM.

B pe3yabTarte ocBoeHus yueOHo nucuuniannbl popmupyrores OK u IIK:

Kon HaumeHoBaHue BUAOB 1eATeJILHOCTH U NIPOGeCCHOHATBbHBIX KOMIIETeHIUI

OKI1. | IloHnMaTh CyLIHOCTh U COLIMAJIbHYIO 3HAYMMOCTh CBOEH Oynyiien mpodeccuu, NposBIsATh K
HeW yCTOWYMBBIA HHTEPEC.

OK2. OpFaHI/ISOBHBaTB CO6CTBCHHYIO JACATCIIBHOCTD, BBI6I/IpaTB THUIIOBBIC MCTOABI H CII0COOBI
BBITIOJTHCHHUA HpO(beCCI/IOHaJH)HI)IX 3aJa4, OOCHNBATh UX Bq)(beKTI/IBHOCTI) 1 Ka4CCTBO.

OK3. | IlpuHuMaTte penieHuss B CTaHAAPTHBIX W HECTAHJAPTHBIX CHUTyalUsIX W HECTU 3a HHX
OTBETCTBEHHOCTD.

OK4. | OcyuiecTBasATh MOUCK M HCIOJIB30BaHME HH(POPMALNHU, HEOOXOAMMOHN i 3P (HEeKTHBHOTO
BBINIOJTHEHUSI TPOQEeCCHOHAIBHBIX 33124, TPO(ECCHOHATBHOTO M TMYHOCTHOTO PA3BUTHSI.

OKS. | Ucnonp3oBaTh MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHMH B MPOQEeCcCHOHATHLHON
JIeSATENbHOCTH.

OK6. | PaGortath B KOJIEKTHBE M KOMaHne, 3(p(eKTuBHO 00maThcs ¢ KOJJIeraMH, PYKOBOJCTBOM,
MOTPEOUTEIISIMH.

OKO. OpI/IeHTI/I]I)OBaTLCH B YCJIOBHAX ITOCTOSAHHOI'O KSMCHCHUA HpaBOBOﬁ 0a3bl.

1.7. Koin4yecTBO 4acoB HA OCBOEHHE MPOTPAMMbI THCIUTLIAHBI:

MakcumanibHOW y4deOHOW Harpy3km oOydarorerocs 234 dYacoB, B TOM YHUCIE:
o0s3aTeIbHOM  ayJUTOpPHOM y4eOHOW Harpy3ku oOyuatomerocsi 234  4acos;
CamocTosTeNnbHOM paboThl 00yYaroerocs He MpelyCMOTpEHa.
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2. CTPYKTYPA U COJEP)KAHUE YUYEBHOW TUCIUTIJIVHBI
2.1. O0bem yueOHOM TUCHUILUIMHBI U BUAbI Y4eOHOH pad0Thl 0UHOE OT/deJIeHUE

Bup yueOHoM padoThI O0bem
4acoB
MaxkcumasnbHas yueOHas HArpy3Ka (Bcero) 234
Oo0s13aTesIbHAA ayJUTOPHAsA yyeOHAsl HATPY3Ka (BCEro) 234
B TOM YHCIJIE:
TEOPETUYECKUE 3aHITHUS 50
NPAKTHYECKUE 3aHATHUS 184

1abopaTopHBIC 3aHATHUS

CamocrosiTesibHas paboTa o0yuyawierocs (Bcero)

B TOM 4YMCIJIC:

paboTa ¢ yueOHOM TUTepaTypoi

MOATOTOBKA JIOKJIaI0B, COOOIICHUH, TPE3CHTAITUN

pelIeHne 3a/1a4

Hmocosas ammecmauus 6 ¢0pﬂ/l€ IK3AMEHA.
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2.2. TemaTuyeckuii JIAH U cojiep:KaHue Y4eOHOH TMCUMIUIMHBI «MaTeMaTHKa»

HaunmenoBa
HHE Coaepxxanue yueOHOro MaTepuaJa, 1abopaTopHblie H NPAKTHYeCKHe padoThbl, caMOCTOsATEe/IbHAsI padoTa |Oobem|  dDopMupyeMbie
pasaeyioB u o0yyaromuxcst 4acoB KOMIIETeHIIHH
TeM
1 2 3 4
I'naBa 1. UncaoBbie pyHKIMu
Conep:kanue y4e0OHOro MaTepuasia
MareMaTtuka B HayKe, JKOHOMHUKE U MPAKTUYECKON JeATEIbHOCTH. 1
OK1, OK2, OK3,
1 IIpakTH4yeckoe 3aHsATHE: 1 OK4, OK5, OK6, OK9
ApudmeTnaeckre IeHCTBHS ¢ pAIIMOHATBLHBIMU YHCIAMH.
Tema 1.1. .
PaseuTHe IIpakTH4eckoe 3aHsATHE: OK1, OK2, OK3,
E— 2 | «ToxnecTBeHHBIE peoOpa3oBaHus pallMOHAIBHBIX BhIpaxeHHiD» «Pelienne KBaipaTHbIX, TMHEHHBIX 2 OK4, OK5, OK6, OK9
'—II(/)ICJIG (Bc(e)ero YPAaBHEHUI U HEPABEHCTBY
10 uacos) 3 IIpakTH4yeckoe 3aHATHE: OTHOCUTENBHAS U abcomoTHas norpemHocts. «[ [pUOIMKEHHBIE BRIUMCTICHUS 2 OK1, OK2, OK3,
BEJIMYHWH, NOTPENTHOCTEMN. OK4, OK5, OK6, OK9
4 |1  MIpeob 5 . , | OKI,OK2, OK3,
pakTudeckoe 3ansaTue: "[IpeobpasoBanue anredOpandeckux BbIpaKeHUN OK4. OK5, OK6, OK9
5 |11 ‘B 6 9 9 OK1, OK2, OK3,
pakTHYeckoe 3aHATHe: BXxonHas koHTposbHas padoTa 3a 9 kiacc. OK4. OK5, OK6, OK9
Conep:kanue y4eOHOro MmaTepuaJja
1 YucnoBas GyHKIHS U crIOcOOBI ee 3ananns. CBolicTBa (hyHKITUH. 1 |OKl1, OK2, OK3, OK4,
IIpakTHueckoe 3ansaTue: "Ynciosbie GYHKIIMK U CIIOCOOHI ¢ 3agaHus" 1 OKS5, OK6, OK9
Tema 1.2.
YucioBbIe 2 11 c I 2 OK1, OK2, OK3, OK4,
P pakTuueckoe 3anstue: «Iloctpoenne GyHKINUNY. OKS5, OK6, OK9
y O6patHas GyHKIMS U €€ Tpaduk. 1 |OKl, OK2, OK3, OK4,
(Bcero 8 3 ] .
yacos) IIpakTuyeckoe 3ausaTue: O0IacTh OnpeeNieHus U 001acTh 3HaYeHHs 00paTHOM PyHKIKUK 1 OK35, OK6, OK9
IIpakTnyeckoe 3ansitue: O6paTHas GyHKIMA U ee rpaduk. O6IacTh onpeaeNeHHs U 00JIaCTh 3HAYCHHS
. 1 |OKl, OK2, OK3, OK4,
4 | oOpaTHOM PyHKITHH.
. . 1 OK35, OK6, OK9
IIpakTuyeckoe 3ausaTue: KonrponpHas padora o teme: «OCHOBHBIC CBOMCTBA (DYHKIIHIDY.
I'naBa 2. Tpuronomerpuyeckue pyHkumuu
Tema 2.1. Coaep:xanue y4eOHOro MaTepuaia
Tpuronome- | 1 | Yycropas OKpyKHOCT 1 YHCIIOBas OKPY/KHOCTD HA KOOPAMHATHOI IIOCKOCTH. 1 | OKl, OK2, OK3,

19




TpUYECKHE IMpakTuyeckoe 3ausTue: "UncioBas OKPYKHOCTb M YUCIIOBAsE OKPYXKHOCTh Ha KOOPIHHATHOM 1 | OK4, OKS5, OK6, OK9
pynkuun IIJIOCKOCTH .
(Bcero 14 4.) IIpakTHyeckoe 3ansaTHE: "HNCIOBas OKPYKHOCTH M YUCIIOBask OKPYKHOCTh HA KOOPAMHATHOM
IUIOCKOCTH". 1 OK1, OK2, OK3,
Cunyc, kocunyc. TanreHc u kotanreHc. TpuroHomeTpudeckue GyHKIIUNA YUCIOBOTO U YTIIOBOTO 1 OK4, OK5, OK6, OK9
aApryMEHTA.
" " OK1, OK2, OK3,
IpakTnueckoe 3ausiTue: "CUHYC U KOCUHYC. TaHI€HC U KOTAHT€HC 2 OK4. OK5. OK6. OK9
OK1, OK2, OK3,
IIpakTHyeckoe 3ansaTHe: «TpuroHoMerpudeckue (yHKIIMH YUCIOBOTO M YTJIOBOTO apTyMEHTA. 2 OK4. OK5. OK6. OK9
. OK1, OK2, OK3,
IIpakTuyeckoe 3anaTue: opmyinsl npuBeAeHus. MccnenoBanue QyHKIUU y = sin X 2 OK4. OK5. OK6. OK9
IIpakTHyeckoe 3ansTue: MccnenoBanue GyHKIIMU Y = cOS X. 1 OK1, OK2, OK3,
HccnenoBanue pyHkumu y = tg X, y = ctg X. 1 OK4, OK5, OK6, OK9
IIpakTnyeckoe 3ansiTue: VccnenoBanue GyHKuuu y = tg X, y = Ctg X. 1 | OKl, OK2, OK3,
KoHntposnbHas paboTa no teme: « Tpuronomerpudeckue GyHKIIHN 1 OK4, OK5, OK6, OK9
I'nasa 3. Tpuronomerpuyeckue ypaBHeHHsI
Coaep:xanue yueOHOro MaTepuaJia
ITonsiTue apkkocuHyca. Pemenne ypaBHeHus cos t = a. 1 | OKl1, OK2, OK3,
IIpakTHyeckoe 3ansaTue: "PenieHne ypaBHeHus cost=a'. 1 | OK4, OKS, OK6, OK9
Tema 3.1 IpakTnueckoe 3ansiTue: "PemieHre ypaBHeHus cos t = a". 1 | OKl1, OK2, OK3,
Tpuronome- Pemenue ypaBHeHus sin t = a. 1 | OK4, OKS, OK6, OK9
TPUYIECKHE IpakTuyeckoe 3ansiTue: "Pemenne ypaBHeHus sint=a, cost=a" 2 OK1, OK2, OKS3,
ypaBHeHus _ OK4, OK5, OK6, OK9
(Beero 12 IlonsiTue apkTaHreHca, apkkortaHreHca. Pemenue ypaBHeHMi Buja tg t=a, ctg t=a. 1 OK1, OK2, OK3,
4acoB) IIpakTnyeckoe 3ansiTue: Penienue ypaBHeHUi BUja tg t=a, ctg t=a. 1 OK4, OK5, OK6, OK9
oo OK1, OK2, OK3,
IIpakTH4eckoe 3anaTHe:. Pemenue ypaBuenuii sint = a, cost = a, tg t=a, ctg t=a. 2 OK4. OK5. OK6. OK9
. OK1, OK2, OK3,
IIpakTuyeckoe 3ausaTue: KourponsHas padora: «PemieHrne TpUroHOMETPUIECKUX YPaBHEHUI 2 OK4. OK5. OK6. OK9
I'naa 4.IlpeoOpa3oBanne TPMTOHOMETPUYECKUX BbIPAsKEeHU I
Tema 4.1. Coaep:xanue yueOHOro MaTepuaJia
IIpeodpa- . OKl1, OK2, OK3,
J0BAHIME CuHyC, KOCUHYC U TAHI'€HC CYMMBbI U Pa3HOCTH apryMeHTOB. @OpMyJibl IBOWHOIO apryMeHTa 2 OK4, OK5, OK6, OK9
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TPUTOHOME-

OK1, OK2, OK3,

TpHYECKHX 2 | IIpakTuyeckoe 3ansaTue. "CuHyC, KOCUHYC ¥ TAHTCHC CYMMBI U pa3HOCTH apryMEHTOB" 2 OK4, OK5, OK6, OK9
BLIPAKCHMUI 3 | IlpakTuuyeckoe 3ansitue: «DopMyJibl IBOMHOTO apryMEHTay. 2 OK1, OK2, OK3,
(Bcero 12 OK4, OK5, OK6, OK9
YacoB) 4 [Tpeobpa3oBaHne CyMMBI TPUTOHOMETPHUECKUX (DYHKIIHIA B IIPOM3BEACHUE U TPE0Opa3oBaHme OK1, OK2, OK3,
MIPOU3BEICHUS TPUTOHOMETPHUSCKUX (PYHKIIMIA B CYMMBL. 2 OK4, OK5, OK6, OK9
5 | IlpakTHyeckoe 3ausiTHe. «PemieHne TPUroHOMETPUYECKUX YPABHEHNUI U HEPABEHCTBY 2 OK1, OK2, OK3,
OK4, OK5, OK6, OK9
6 IpakTnyeckoe 3ansitue: KontponbHas paborta: «PelieHre TpPUroHOMETPUIECKUX YPABHEHHUN U 9 OK1, OK2, OK3,
HEPABEHCTBY OK4, OK5, OK6, OK9
I'nasa S. IlpousBogHas
Coaep:xanue yueOHOro MaTepuaJia
1 Uucnoseie ocnenoBareabHocTH. [Ipeaen yncioBoii nmocneaoBarenbHocTd. CyMMa 6€CKOHEUHOM 9 OK1, OK2, OK3,
reOMETPUUECKON NIPOTPECCUMN. OK4, OK5, OK6, OK9
5 IIpakTnyeckoe 3ansiTe. «CymMMa OECKOHEYHOI reOMETPUYECKON IPOTPECCHIDY 1 | OKl1, OK2, OK3,
[Ipenen pynkuu. CorictBa npenenos. [IponsBoaHas u e€ cBOMCTBA. 1 OK4, OK5, OK6, OK9
3 | IpakTuueckoe 3ansaTue: "Haxoxaenue npeaena GyHkuuit" 2 OK1, OK2, OKS,
OK4, OK5, OK6, OK9
4 | IpakTyeckoe 3ansaTue: "Haxoxaenue npenena GyHKmi" 2 OK1, OK2, OKS,
' OK4, OK5, OK6, OK9
IIpakTHyeckoe 3anaTue: KonrponbsHas padora: «HaxoxaeHne npou3BoAHbIX QYyHKIUI 1 | oK1, OK2, OK3,
Tema 5.1. 5 | lIpakTuyeckoe 3ansaTue: «IIpon3BogHble 3eMeHTapHBIX QYHKIUNY, «[I[por3BOAHAS CTIOKHOM 1 | OK4, OKS, OK6, OK9
Ipousnox- pm: OK1, OK2, OK3
121351 (Bcero 6 | [IpakTuueckoe 3ansitue: «[IpoU3BOHBIC TPUTOHOMETPHUECKUX (DYHKIIHID). 2 OK 4j OKSZ OK 6: OK9
4acoB)
7 VYpaBHeHUE KacaTeIbHOU K rpapuKy QyHKIUN 1 OK1, OK2, OK3,
IIpakTnyeckoe 3ansitue: «Iloctpoenue rpadukoB GyHKUIUI. 1 OK4, OKS5, OK6, OK9
. OK1, OK2, OK3,
8 | lIpakTHyeckoe 3ausaTHE. HaxoxaeHre HANOOIBIIIETO U 3HAYCHHSI BEJTNIHH. 2 OK4. OK5, OK6, OK9
n . " OK1, OK2, OK3,
9 | IlpakTHyeckoe 3aHsATHE: "33/1a9M HA OTHICKAHHE HAUOOJBIIETO U HAUMCHBIIIETO 3HAYCHUI BEIIMINH 2 OK4. OK5, OK6, OK9
10 IIpakTHyeckoe 3ansaTHe: KontponpHas paborta: «YpaBHEHHE KacaTebHOMN K TpaduKy QyHKINU. 9 OK1, OK2, OK3,

[TpuMeHeHne TPOU3BOTHOMN /ISl KCCIIE0BaHUI (PYHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBD».

OK4, OKS5, OK6, OK9
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I'naBa 6. Ctenenu n kopHu. CTeneHHble PyHKIUM.

Coaep:xanue yueOHOro MaTepuaJia

[ToHsITHE KOPHS N-OW CTEIICHHU U3 ICHCTBUTEIIBHOTO Yncia. CTeIeHHbIC ()YHKITHH. 1 | OKI, OK2, OK3,

IIpakTHyeckoe 3ansitue: «CBOMCTBA KOPHEW»Y. 1 | OK4, OKS, OK6, OK9
Tema 6.1. IIpakTH4eckoe 3anaTHE. «CBOMCTBA KOPHEI»». 1 | OKl, OK2, OK3,
Crenenu u dykuum v = §x, MX CBOMCTBA U rpaduKu. 1 | OK4, OK5, OK6, OK9
KOpPHH. 9 OK1, OK2, OK3,
Crenennsie IIpakTyeckoe 3ansiTue: "Pa3inynHbie METOBI PEIICHUST HPPAIIMOHAIBHBIX YpaBHEHUH'". OK4, OK5, OK6, OK9
¢yHkuuu. IIpakTHyeckoe 3aHsTHE: "Pa3nuyHbIC METOABI PELICHUS HPPALIMOHATBHBIX YpaBHEHUN" . 1 | OKl1, OK2, OKS3,
(Bcero 12 O60011IeHre OHATHS O MoKasatese crenenu. CreneHnple QYHKIMU, UX CBOMCTBA M TpadUKu 1 | OK4, OKs, OK6, OK9
4acoB) . " OK1, OK2, OK3,

IMpakTuyeckoe 3ausitue: [IpuMepsl MPUMEHEHUS CBOMCTB CTETNICHH C PAIlMOHATIBHBIM MOKa3aTeaeM". 2 OK4. OK5, OK6, OK9

IMpakTnyeckoe 3ansitue. KontponbsHas pabota: "PeliecHre uppaiioHaIbHbIX YPaBHCHUH, TPUMEHEHHE OK1, OK2, OK3,

N 2
CBOWCTB CTENEHH C PAllMOHAIBHBIM MMOKa3aTeeM". OK4, OK5, OK6, OK9
I'nasa 7. IlokasarenbHas M Jorapupmuyeckas pyHKIUH

Conep:kaHue y4e0HOro MaTepHuasa

Crenens C HPPAMOHATIEHEIM IIOKA3ATENEM. CaoiicTBa noka3atenbHON QyHKIMH. Pemenue 1 | OKI, OK2, OK3,

MOKa3aTeIbHBIX YPaBHCHU. } 1 | OK4, OK5, OK6, OK9
Tema 7.1. IlpakTuueckasi pabora: «Beimonnenne ynpaxaeHuil: «llokazarenbHast QyHKITUI»Y.
IMoka3zarenn- CucrteMbl OKa3aTeNbHBIX YPABHEHUN U HEPABEHCTB. 1 OK1, OK2, OK3,
Has IMpakTyeckoe 3ansiTue; «PenieHre Noka3areabHbIX QYHKINN, YPaBHEHHUIN. 1 | OK4, OKS, OK6, OK9
¢ynkuus, ee IIpakTHyeckoe 3ausATHE. «BhINOTHEHNE yHpaxxHEHHI 110 TeMe: «PelieHne nokazaTeabHbIX (PyHKINH, 5 OK1, OK2, OK3,
CBOMCTBA U ypaBHEHHI. OK4, OK5, OK6, OK9
rpaguk. . . OK1, OK2, OK3,
(Bcero 12 IMpakTHyeckoe 3ausiTHe: «PelieHne CUCTEM MOKA3aTeNIbHBIX QYHKIHIA, YPAaBHECHUH, HEPABSHCTBMY. 2 | ok 4. OK5, OK6, OK9
4acoB) IIpakTH4yeckoe 3aHsATHE: «BBIOIHEHNE YIIpaXKHEHUN 110 TeMe: «Pelllenre cucTeM noka3areabHbIX 9 OK1, OK2, OK3,

(bYHKIWMIA, ypaBHEHUH, HEPABEHCTBY. OK4, OKS, OK6, OK9

IpakTuueckoe 3ausitne: KonrponsHas pabota: «PelieHne CUCTeM MOKa3aTe/IbHbIX (QYHKIIHH, 2 OKI, OK2, OK3,

YPaBHEHUI, HEPABEHCTBY. OK4, OK5, OK6, OK9

Conep:kanue y4e0OHOro MaTepuaJia
Tema 7.2. IonsiTue orapugpma. 1 OK1, OK2, OK3,
Jlorapudmu- IpakTHyeckas padora: «Brimonnenue ynpaxuenuii no teme: «[lonstue sorapupmary. 1 | OK4, OK5, OK6, OK9
eckast Caoiictsa orapumoB. Jlorapudmuueckas GpyHKIKs, €€ CBOWCTBA U rpaduK. OK1, OK2, OK3,
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(yHkuus IIpakTHueckoe 3ansiTHe: Pemenne morapudMuaeckux GyHKIHHA 1 | OK4, OKS, OK6, OK9
(Bcero 16 - P . , | OKI,OK2, OK3,
yacon) pPaKkTH4YecKoe 3aHATHE: «Perienue morapupMUUEcKux ypaBHEHHI OK4. OK5, OK6, OK9
. . . OK1, OK2, OK3,
IIpakTyeckoe 3ansiTue: KontponbHas padora: «Pemenue torapu@Muiyeckux ypaBHEHUID» 2 OK4. OK5. OK6. OK9
Jlorapudmudeckrue HepaBeHCTBA. 1 OK1, OK2, OK3,
IpakTnyeckoe 3ausiTue: «Penienue gorapuh)MUIECKUX HEPABEHCTBY 1 | OK4, OK5, OK6, OK9
[Tepexon k HOBOMY OcHOBaHMIO Jiorapudma. JuddepeHnmpoBanue nokazaTeJIbHON U JTOTapUPMUIECKUX 1 | oK1, OK2. OK3
GyHKIMA. ) . 1 | OK4, OKS, OK6, OK9
IIpakTyeckoe 3ansitue: "[lepexol K HOBOMY OCHOBAHUIO Jlorapugma’.
o . OK1, OK2, OK3,
IIpakTyeckoe 3ansiTue: "[lepexon K HOBOMY OCHOBaHUIO Jiorapudma'. 2 OK4. OK5. OK6. OK9
. . OK1, OK2, OK3,
IIpakTnyeckoe 3ansitue: KontponpsHas padora: "I[lepexos Kk HOBOMY OCHOBaHUIO Jiorapugma'. 2 OK4. OK5. OK6. OK9
I'naBa 8. IlepBooOpa3Hasi 1 MHTErpaJ
Conep:kanue y4yeOHOro MaTepuasia
Omnpenenenue nepBoodpasznoit. O0mmuit Big nepBoodpasHbix. [IpaBiiia HAX0XKICHHS IEPBOOOPA3HBIX. 9 OKI, OK2, OK3,
Tema 8.1 I[Tommaae KpuBOIMHEHHOM Tpanenuu. [Torstre 06 narerpaie. @opmyna Heiotona-Jleiibuuma OK4, OK5, OK6, OK9
HepBO(;ﬁ.pas IIpakTHyeckoe 3anaTHe: «[IpaBuiia HaxoXaeHUS IEPBOOOPAZHBIXM). 9 OK1, OK2, OK3,
—Hast 1 IMpakTHyeckoe 3ansTHe. «HaxoxaeHHe HEOMPEACICHHOTO HHTEIPAIay. OK4, OK5, OK6, OK9
OK1, OK2, OK3,
HHTErpaJ IIpakTHyeckoe 3ansaTHe: «HaxoxneHne HEOIIPEAECICHHOIO U ONIPEEICHHOTO HHTErPAIIay. 2 OK4. OK5. OK6. OK9
Bcero 10 > > ,
( OK1, OK2, OK3,
4acoB) IpakTnyeckoe 3ansaTHe: «HaxoxaeHue HEOMIPEAEIEHHOTO U ONPEICIICHHOTO HHTErpaia. 2 OK4. OK5. OK6. OK9
IIpakTnueckoe 3ansiTue. KontponbHas padora: «HaxoxeHre HeonpeIelIeHHOro U ONpeAeIeHHOTO 5 OK1, OK2, OK3,
HHTETpaIay. OK4, OKS5, OK6, OK9
I'masa 9. IlapaniieJbHOCTh NPAMBIX M IJIOCKOCTEH
Tema 9.1. Coaep:xanue yueOHOro MaTepuaJa
IMapannens- Axcuomsl crepeomeTpun. HekoTopsie clieACTBUS U3 aKkCUOM cTepeomeTpui. [lapannensHbie npsiMbie B 1 | oKL OK2. OK3
HOCTh npoctpanctie. [lapamienbHOCT Tpex npsambIX. [lapamiensHOCTh NPSMON U IIJIOCKOCTH. OK 4’ OKS’ OK 6, OK9
NpsAAMBIX U IIpakTHYecKoe 3aHATHE. KAKCHOMbI CTEPEOMETPUH U CIIEACTBHS U3 HUX). 1 ’ ’ ’
INIOCKOCTEH IpaxkTyeckoe 3ansitue: «IlapamieabHOCTh MPSIMBIX, IPSIMOU U IFIOCKOCTID). 1 | OK1. OK2. OK3
(Bcero 8 [Ipu3Hak napamienbHOCTH IIOCKOCTeH. M300paskeHne MpOCTPaHCTBEHHBIX (PUTYp Ha TIOCKOCTH. ’ ’ ’
o o 1 | OK4, OKS, OK6, OK9
4aCcoB) CBolicTBa mapauiesIbHbIX MJIOCKOCTEH.
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KonTponbhas pabota «[lapaiienbHOCTh MPSMBIX U INIOCKOCTEM» 1 OK1, OK2, OK3,
IpakTuueckoe 3ausitue: «[lapaiebHOCTD MIOCKOCTEN. 1 | OK4, OKs, OK6, OK9
IIpakTHyeckoe 3ansaTHe:. «Terparap u napaenenuneny, «3aiadu Ha MNOCTPOCHUE CEUEHUIT». 1 | OKl, OK2, OK3,
KonrposbHas pabora: «TeTpasap u napajuieenuieny, «3a1aun Ha HOCTPOSHHUE CEYECHUI. 1 | OK4, OK5, OK6, OK9
I'naBa 10. IlepneHaMKYIAPHOCTH NPSAMBIX U IITIOCKOCTEH
Coaep:xanue yueOHOro MaTepHaJia
Tema 10.1. [TepnieH IUKyYISIPHOCTD NPSAMBIX B IPOCTPAHCTBE. [Ipu3HaK nepneHANKyIAPHOCTH NPSAMOM U IIIOCKOCTH. 1 | oK1.0K2. OK3
Hepnenau- [TocTpoeHue NepHeHAUKYIIIPHOM IPSMOH U TNIOCKOCTH. OK 4’ OKS’ OK 6, OK9
KYJISIPHOCTh IMpakTuueckoe 3ausitue: «[lepneHIUKYIIPHOCT MPSIMOI U TIIOCKOCTH 1 ’ ’ ’
NPAMBIX H [lepnennukymnsap u HakIOHHAs. Teopema o Tpex nepneHauKyasapax. JAByrpanssiil yroa. Ilpusnak 9 OK1, OK2, OK3,
ILIOCKOCTEH HEePIEHIMKYIIPHOCTH IIIOCKOCTEH. OK4, OK5, OK6, OK9
(Bcero 6 IpakTnueckoe 3ausiTue: «IlepneHIUKYISIp U HAKIIOHHBIE. YTOJI MEXKY MPSAMOU U INIOCKOCTBIOY, 1 OK1. OK2. OK3
4acoB) «JIByrpauHsii yroi. IlepneHIuKyIIpHOCTD MIIOCKOCTE. OK 4 OKS’ OK6, OK9
KontposbHas padora: «IlepneHauKyIsIpHOCTh NPSIMBIX U TNIOCKOCTED 1 ’ ’ ’
I'maBa 11. MHOrorpaHHuKu
Coaep:xanue yueOHOro MaTepuaJia
VYroa Mexay CKpelMBarOIMMHUCS IPSIMBIMHU, IPSIMOM U INIOCKOCTBIO, MEXAY IUIoCKOCTSIMU. [loHsATHE 1 OK1. OK2. OK3
MHororpannuka. [Ipusma. Haknonnas npusma. ) . OK4, OK5, OK6, OK9
ITpakTnueckoe 3ansTne: «llonsarue maororpannuka. [Ipusmay, "HaknonHas mpruzma 1
Tema 11.1. gapannenennne;[. ITpstmoyronsHbii napamtenenunel. [lupamuna. [IpaBunbHas u yceueHHas nupaMuia. 1 | oK1, OK2, OK3,
Mpuororpan- paBUJIbHBIE MHOTOTPAaHHHUKH. ' OK4, OK5, OK6, OK9
HHKH (BCEro IIpakTuyeckoe 3anusitue: Pemenve 3a1a4 no reme: «IIpu3ma u nmapauienenunen. 1
10 uacos) . OK1, OK2, OK3,
IIpakTHyeckoe 3ansaTue: «lIpsamble mpusMa u napaienenuneny, «[IpasuinpHas nupamuga. 2 OK4, OKS5, OK6, OK9
IIpakTuueckoe 3ansaTue: «IIpaBuiIbHBIE MHOTOTPAaHHUKWY. [[0TOTOBKA K KOHTPOJIBHOM paboTe 1o 9 OK1, OK2, OK3,
teme: «MHOrOrpaHHUKI OK4, OK5, OK6, OK9
I ‘K 60Ta: «M 2 OK1, OK2, OK3,
paKkTH4eckoe 3ansaTHe: KoHTponbHas padora: « MHOrOrpaHHUKW» OK4, OK5, OK6, OK9
I'naa 12. Tena Bpamennst
Tema 12.1. Conep:kanue y4e0OHOro MaTepuaJia
Tena [Hunuaap. Ceyenne nunmmHapa miockoctssmu. Konyce. Ceuenne KoHyca IMIIOCKOCTSIMU 1 | OKl, OK2, OK3,
BpalieHus IMpakTnueckoe 3ausaTue: «{unuaapy», «Konycy. 1 OK4, OK5, OK6, OK9
(Bcero 8 IIpakTuyeckoe 3ausaTue: « {umuaapy», «Konycy. 2 | OKI, OK2, OK3,
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4acoB) OK4, OK5, OK6, OK9
Cdepa n map. Ceuenue mapa miockocThio. [IoHsITHE TeNla U ero MOBEPXHOCTH B TEOMETPHH. 1 OK1, OK2, OK3,
IpakTuueckoe 3austue: «Illap u chepar, «Tena BpamieHus ». 1 | OK4, OKS, OK6, OK9
IMpakTHyeckoe 3ausaTue: «llap u chepar, «Tena BparieHus». 1 | OKl1, OK2, OK3,
KonTponbHas pabora: «Tena BpameHus» 1 OK4, OK5, OK6, OK9

I'naBa 13. O0bembI TeJ1.

Coaep:xxanue yueOHOro MaTepuaJia
[Tousitne o6bema. OObeM MPAMOYTOILHOTO TapaJUIeIICTUITC A, 1 | OKI, OK2, OK3,
IMpakTHueckoe 3ansaTHe. «OOBEM MPSIMOYTOIBHOTO MAPAIUISIICITUTICA. 1 | OK4, OK5, OK6, OK9
O6bem npsimoit mpusmMbl. O0BEM UITUHAPA. 1 OK1, OK2, OK3,

Tema 13.1. IMpakTuueckoe 3ausitue: «O0beM MPSIMOW TIPU3MbI U IIHITHHIPAY. 1 | OK4, OK5, OK6, OK9

O61eMbI IMpakTHyeckoe 3ausaTHE. «O0BEM HAKIIOHHOM MPU3MBI», «O0BEM IMHPAMUIBD). 1 | OKl, OK2, OK3,

e, (Bcero KonTponbhas pabota: «O0BbeMbl MHOTOTPAHHUKOBY. 1 OK4, OK5, OK6, OK9

12 4aco) O0bem koHyca. O0beM YCEUEHHOTO KOHYCa. 1 | OKl, OK2, OK3,
IMpakTnyeckoe 3ansitue; «O0beM KoHyCa», «O0bEM YCEUEHHON MUPAMHJIBI U YCEUEHHOTO KOHYCay. 1 | OK4, OKS, OK6, OK9
O61beM mapa u mwiomansk chepsl. [nomans 60KOBOM MOBEPXHOCTH KOHYCA. 1 | OKl, OK2, OK3,
IpakTHyeckoe 3anaTue; «O0beM mapa u ero yacreid. Inomans cheps». 1 | OK4, OKS5, OK6, OK9

OK1, OK2, OK3,
IIpakTuyeckoe 3ausaTue: KourponpHas padora: «OOBEMBI TSN BPAIICHUSY. 2 OK4, OKS. OK6, OK9
I'naBa 14. DyieMeHTbI MaTeMATHYECKOH CTATHCTUKH, KOMOMHATOPUKYU U TEOPUH BePOSITHOCTEI

Tema 14.1. Conepsxanne y4eGHOro MaTepuasia

DJIeMeHThI

MATeMATH- CraTtuctudeckas 06pa60T.1<'e'1 JAHHBIX. . § 1 | oK1, oK2, OK3,

qecKoii HpaKT:qucxoe 3aHsaTHe: "Cratuctudyeckas o0pabotka ganubix", "[IpocTeiiiie BEpOsSTHOCTHBIC 1 | OK4. OKS. OK6, OK9

CTATHCTHKH, Sajad .

KOMOHHA- Coueranus u pa3menenus. @opmysna Ounoma Hetorona. CitydaiiHble COOBITHS M UX BEPOSTHOCTH. 1 | OKl1, OK2, OK3,

TOPHKH H IIpakTuyeckoe 3ausaTue: "Coueranus u pazmenieHus», "[Ilpumenenue ¢popmyn 6unoma Herotona'. 1 | OK4, OKS, OK6, OK9

Teopuu IIpakTnyeckoe 3ansitue: "Couyetanus u pa3menieHus», "[Ipumenenne popmyn 6uaoma Hetorona". 5 OK1, OK2, OK3,

BEPOSITHOCTE "Ciry4aifHble COOBITHSI M IX BEPOSTHOCTH". OK4, OK5, OK6, OK9

if (Bcero 8 IIpakTuyeckoe 3ansaTue: "CiyyaiiHble COOBITUS U UX BEPOSITHOCTH'". 1 OK1, OK2, OK3,

4acoB) KontponbHas paboTa: «DIeMEeHThl MATEMaTHYECKOIM CTATUCTUKI 1 | OK4, OKS, OK6, OK9

I'naBa 15. YpaBHeHnus u HepaBeHcTBa. CHcTeMbl YpaBHEHHMI U HEPaBeHCTB.
Tema 15.1. ‘ ‘ Conep:kanue y4e0OHOro MaTepuaJia ’
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YpaBHeHus u PaBHOCHIBHOCTD ypaBHeHUH. OOIIKE METO/IbI PeIlIeHUs] YPaBHEHUI U HEPaBEHCTB. 1 | OKl1, OK2, OK3,
HepaBeHCTBA. IMpakTHueckoe 3ansite. «PaBHOCHIBHOCTD YPaBHEHHIY. 1 | OK4, OKS5, OKé, OK9
Cucremsbl . . OK1, OK2, OK3,
ypaBHenuii 1 IIpakTHyeckoe 3ansaTHe: «Pemenre ypaBHEHUN U HEPABEHCTBY» 2 OK4, OK5, OK6, OK9
HEPaBEHCTB. PeleHre HepaBEeHCTB € OHOW IIEPEMEHHON. Y PABHEHUS U HEPABEHCTBA C JIBYMs IIEPEMEHHBIMHU. 1 OK1, OK2, OK3,
(Bcero 14 ITpakTuyeckoe 3ausiTue: «PelieHre HePaBEeHCTB ¢ OJHON MEPEMEHHONY. 1 | OK4, OKS5, OK6, OK9
4acoB) . OK1, OK2, OK3,
IIpakTHyeckoe 3ansaTHe:. «PelieHre ypaBHEHUN U HEPABEHCTB C JBYMS IEPEMEHHBIMMI. 2 OK4. OK5, OK6, OK9
CucreMbl ypaBHEHHI. Y paBHEHHSI U HEPABEHCTBA C TapaMETPaAMH. 1 | OKI, K2, OK3,
HpaKaneculcoe 3ansaTHe:. «Pelenre cucreMsl ypaBHEHUN, «PelieHne HepaBeHCTB ¢ OHOU 1 | OK4, OK5, OK6, OK9
IIEPEMEHHONY.
IpakTnyeckoe 3ansiTue: «PeieHne cucteMbl ypaBHeHUI, « PerieHne HepaBeHCTB C OJTHOU 2 OK1, OK2, OK3,
MIEPEMEHHONY. OK4, OK5, OK6, OK9
IIpakTnyeckoe 3ansitue: KontponbsHast pabota «YpaBHEHUS M HEPABEHCTBA C IEPEMEHHBIMH, CHCTEMBI 2 OK1, OK2, OK3,
YpaBHEHUN» OK4, OK5, OK6, OK9
I'maBa 16. JlekapToBBbI KOOPAMHATHI H BEKTOPHI B IPOCTPAHCTBE
Copnepxanue yueOHOro MaTepuaJia 8
BBenenue nekapToBbIX KOOPAUHAT B POCTpAaHCTBE. PaccTosiHue Mexy Toukamu. KoopauHatel 1 OK1, OK2, OK3,
Tema 16.1. CEpeMHBI OTpE3Ka. OK4. OKS. OK6. OK9
JlekapToBbI ITpakTH4eckoe 3anaTHE:. «Penienne 3anad mo reMe: «JleKapToBbl KOOPAMHATEI U BEKTOPBI. 1 ’ ’ ’
KOOPAMHATHI IIpakTnueckoe 3ansiTue: [lapannensHelii nepeHoc B mpoctpancTie. [1o100ue npocTpaHCTBEHHBIX OKL. OK2. OK3
U BEKTOPbI B ¢uryp. Bextopsl B mpocTpancte. JleficTBUs HaJl BEKTOpaMu B IpocTpaHcTBe. CKallipHOE MTPOU3BeIeHue | 2 OK 4: OKSZ OK 6: OK9
NPOCTPaH- BEKTOPOB.
cTBe (BCero OK1, OK2, OK3,
8 uacos) IIpakTH4eckoe 3aHATHE. «YTOI MeXAy BekTopaMu. CKaJsipHOE IPOU3BEIEHUE BEKTOPOBY. 2 OK4, OKS, OK6, OK9
IIpakTH4eckoe 3aHATHE. «YTOI MeXay BekTopaMu. CKalsipHOE IPOU3BEIEHNUE BEKTOPOBY. 1 OK1, OK2, OK3,
KonTponbHas padota: «JlekapToBbl KOOPIMHATHI U BEKTOPHI B POCTPAHCTBE. 1 | OK4, OK5, OK6, OK9
Pasnen 3. UToropoe noBropenyne Kypca ajaredpbl 4 reoMeTpuu
Tema 17.1. Copnepxanue yueOHOro MaTepuasa
HTorosoe IIpakTHyeckoe 3anaTHE: "ToXAECTBEHHbIE TpeoOpa3oBanus. Peenue ypaBHeHMid. PaBHOCHIIBHBIE 5 OK1, OK2, OK3,
MOBTOPEHUE ypaBHeHus." OK4, OK5, OK6, OK9
Kypca IIpakTHyeckoe 3ansaTHe: "ToxaecTBeHHbIe TpeoOpa3zoBanus. Pemenue ypaBHeHuii. PaBHOCHIIbHBIE 9 OK1, OK2, OK3,
aJare0psbl 1 ypaBHeHHsL." OK4, OK5, OK6, OK9
reoMeTpuu IIpakTHyeckoe 3ansaTHe: "HepaBeHcTBa U ux cuctembl. Yuciossle GpyHKuuun." 2 | OKl1, OK2, OK3,
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(Bcero 10 OK4, OK5, OK6, OK9
uaca) 4 | IlpakTHyeckoe 3ausaTue. "He q " 2 OK1, OK2, OKS3,

p : PaBEHCTBA M X CUCTEMBI. YNCITOBBIE (QYHKIINH. OK4. OK5, OK6, OK9
. OK1, OK2, OK3,

5 | IIpakTH4yeckoe 3ausATHE . «CTENCHHBIC (DYHKITHM. 2 OK4. OK5, OK6, OK9
. OK1, OK2, OK3,

6 | [IpakTuueckoe 3ansitue: «IlokasarenpHpie QYyHKIUN. 2 OK4. OK5, OK6, OK9
OK1, OK2, OK3,

7 | lIpakTuyeckoe 3ansitue: «Jlorapupmuyeckne QyHKIUN. 2 OK4. OK5, OK6, OK9
_ . OK1, OK2, OK3,

8 | lIpakTuyeckoe 3ansaTHe: «IIpeodbpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUIN. 2 OK4. OK5, OK6, OK9
. ) o OK1, OK2, OK3,

9 | IpakTuueckoe 3ansitue: "llepBoobpasnas. Mccnenoanue GpyHKIUI ¢ TOMOIIBIO TPOU3BOAHOM. 2 OK4. OK5, OK6, OK9
. . o OK1, OK2, OK3,

10 | IlpakTuueckoe 3ansaTue: "[lepBooOpasnas. MccnenoBanue GpyHKIUI C TOMOIIBIO TPOU3BOIHOM. 2 OK4. OK5, OK6, OK9
) o OK1, OK2, OK3,

11 | IlpakTH4yeckoe 3aHATHE. «DJIEMEHTHl MATEMATUYECKONU CTATUCTUKID) 2 OK4. OK5, OK6, OK9
. OK1, OK2, OK3,

12 | MpakTyeckoe 3ansiTue: «/IToroBoe MOBTOPEHHE TI0 KypCy ainreOpsl M HaYall aHAIA3ay. 2 OK4. OK5, OK6, OK9
13 IMpakTnyeckoe 3ansitue: "[lapaieTbHOCTD MPSIMBIX U IIOCKOCTEH. [lepIeHIUKYITPHOCTD PSIMBIX 9 OK1, OK2, OK3,

MIoCcKoCTel." OK4, OK5, OK6, OK9
14 IIpakTHueckoe 3ansaTue: "MHuororpanauku. O0beM MHOTOTpaHHUKOB. Tena BpamieHus. O0beMbl TeT 9 OK1, OK2, OK3,

BpanieHus." 0OK4, OK5, OK6, OK9
. . OK1, OK2, OK3,

15 | IpakTHueckoe 3ansitue: "JlekapToOBbl KOOPIWHATHI U BEKTOPHI B IPOCTPAHCTBE 2 OK4. OK5, OK6, OK9
OK1, OK2, OK3,

16 | MpakTnyeckoe 3ansiTue: «/ITOroBoe MOBTOPEHHE TIO CTEPEOMETPUI. 2 OK4. OK5, OK6, OK9
OK1, OK2, OK3,

17 | UtoroBasi KOHTpPOJIbHAsA padoTa 2 OK4, OK5, OK6, OK9

HUTOI'O: 234
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3. YcaoBus peanu3zanuu nporpaMMbl THCHUIIMHBI MaTeMaTHKa

3.1. TpeboBaHusA K MUHMMAJBLHOMY MAaTePHAJIbLHO-TEXHUYECKOMY 00eceyeHHI0
Peanuzanust nporpaMMbl TUCUUIUTMHBI TpeOyeT HaTu4Ms y4eOHOro KaOuHeTa.

O6opynoBanue yueOHOro KaOUHeTa:

- IOCA/I0YHBIE MECTA MO KOJMYECTBY 00yYatOIUXCs;

- pabouee MEeCTO MpenoJaBaTes.

Texnuueckue cpencTBa 00ydeHUs:

- HOyTOYK C JIMLIEH3UOHHBIM IIPOrPAMMHBIM 00€CIIEYEHUEM U MYJIbTUMEAUATIPOECKTOP.

Mopenu reoMeTpuuecKMX Tel (MHOTOTPAaHHUKOB U Tl BpAaIllEHUsA), TaOIUIBl 110

CTepEOMETPHUH, TAOJUIIBI CO CIPABOYHBIM MaTEpPHAIOM MO KypCy alreOpbl, TUIAKTUYECKUN

Matepuasl (pa3gaTOuyHbI MaTepuan, KapTOYKU C 3aJaHUSIMH, TECThl), KaHLEIAPCKUE

MPUHAAIICKHOCTH (KapaHAallu, IMHEUKH, PYUYKH, TPAHCTIOPTHUP, YTOJIbHUK).

3.2. UudopmanuonHoe odecneyeHne o0yaeHusI.

Artanacsan JI. C., byryzoB B. @., Kagomnie C. b. u np. Maremaruka: anrebpa U Hauana

MareMmatudeckoro aHanusa. ['eomerpus. ['eomeTpus (6a30Bbli U yTiyOJIeHHBIA YpOBHHU). 10—
11 xnaccel. — M., 2014.

Mopaxosuu A.I', Cemenos [1.B. «Martemaruka: anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIIN3a,
reomeTpus. Maremaruka: anreOpa W Hadaja maTemMaTthyeckoro aHamusa. 10—11 kmaccel.
Y4eOnuk ais 06meoOpazoBaTebHBIX opranu3anuii (6a3oBeii ypoBenb).— B2 4. Y. 2 /[ A.T.
Mopakosuy u ap.].- 9-oe uza., crep. — M.: Maemosuna, 2020.- 271 c.: u.

WHTEpPHET-Pecypchbl

https://www.yaklass.ru/SIKacc - o6pazoBaTenbHas OHJIAWH-TIpOrpaMma JUIs MPeroIaBaTelc,
YYEHUKOB U UX POJIUTEIEH;

http://www.mathematics.ru - Marematruka B OTKpBITOM KOJUICIDKE;

htpp:\\www.math.ru - Maremaruka u obpazosanue, Math.ru;

http:\\www.allmath.ru —scst matemaruka B ogaom mecte, Allmath.ru;
http:\\www.exponenta.ru - oOpa3oBaTebHbIN MaTEMATHUCCKHUI CAWT;

http:\\www.problems.ru - MaTepHET-IPOEKT «3amadm»;

http:\\www.mathtest.ru - Maremaruka B IOMOIIb IIKOJbHUKY W CTYACHTY (TECTBI IO

MaTemartuke on-line);
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4. KOHTPOJIb U OLEHKA PE3VJbTATOB OCBOEHMSI YYEBHOW
JUCLMILIVHBI.

KonTpoanb

U OLEHKAa pe3yJbTaTOB OCBOEHUS Yy4eOHOU

IUCIUATLIINHBI

OCYIICCTBIIACTCA MPCIIOAaBaTCIIEM B IIPOLECCCC MPOBCACHUA MPAKTHYCCKHUX 3aHATHMN

TCCTUPOBAHUA, a TAKIKE BBIITOJHCHUS HHAWBUAYAJIbHBIX 38,)18_HPII71.

Pe3yabTaTsl MeTtoasl
o0yueHusl. KOHTPOJISI U
Kox n HammeHoBaHue K OLCHKH
npogecCHOHAIBLHBIX PHTEPHM OLCHKH pe3yarTaTon
KOMNEeTeH il 1 00yuenns
001N X KOMIeTeHIU
OK1. Ymenne:
[TonnMaTh BBITOJTHATH apu(MeTHUeCKne NEHCTBUS, coueTasl yCTHBIC H
CYITHOCTb 1 NUCbMCHHBIC NPUEMbI, MPUMCHEHHE BBIYHCIUTEIILHBIX
COLMAIIBHYIO YCTPOWCTB; HAXOJUTh 3HAYCHUS KOPHS HATypaJbHOM
3HAYNMOCTS CBOeii | CTEHMEHH,  CTENEHH C  PAalMOHAJBHBIM  IIOKAa3aTeseM,
Gy aymeit norapudma, HCTIONESY npu HGO6XOI[I/IM(10TPI
npodeccun, BLMHCTHTCIBHBIC YCTPOHCTBA; MONB30BATECA OLCHKOH K
IpOSBILATE K Hell NPUKUIKOM MTPU MPAKTUIECKUX pacuerax
VCTORaRI NPOBOJIUTh 1O HM3BECTHBIM (bopMynale M TPABHIAM | ooy
— npeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHUH, BKIIOYAOIINX KOHTPOITE s
OK2. CTENEHHU, PaIMKaIbl, JIOTApUPMBI ¥ TPUTOHOMETPUUECKHE bopme:
OpraHu30BbIBaThH Oyt . | yerHoro =
BBIYUCIIATh 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHI, | MUCHMEHHOTO
codcTBeHHYI0 OCYIIECTRIISAS HEOOXOIMMBbIE MOJICTAHOBKH U | OIpoca;
JESITeTbHOCTD, MpeoBpa3oBaHHs -3QIUTHI
BHOAPATE THIOBHIC ONpeJIeNIATh 3Ha4YeHHe (YHKIUH MO 3HAYEHUIO aprymeHra | TPAKTHHUCCKHX
METOJIBI H CTIOCOOb! P Pa3IMYHBIX CIIOC00ax 3a1aHus PyHKIUN SaHATHM,
BBILIOTHCHMA CTPOUTH TPaPUKHA U3yUCHHBIX (PYHKITUH ;I;I;ITHOO;)II{EHHﬂ
Tpo(eCCAOHATEHEIX OIpPEACILITh 3HAYCHUE (DYHKUMM 10 3HAYCHUIO aPIyMEHTA | 3anammii;
3a/iad, OLCHUBATD TIPH Pa3INYHEIX CIOCO6aX 3aMaHus (yHKIHH ~KOHTPOBHBIX
HX 5(QeKTUBHOCTE CTPOUTH Ipa(UKH U3YUYEHHBIX (PYyHKIHIA paboT no Temam.
H Kag9eCTBO. OTHCHIBATH O TpayKy TOBEJIEHHE M CBOiCTBA (yHKIWMii, | P CIICHIE
OK3. HaxomuTh 10 rpaduky QyHkimMu Haubonpmme u | TPAKTHKO-
[TpuHuMaTh HAMMEHBIINe 3HAYCHIS OPHEHTHPOBaH-
PCLICHHS B peliath ypaBHEHHS, MPOCTEHIINE CHCTEMbl YpaBHEHHH, I;;ITX ALHOHHBIX)
CTaHAapTHBIX U WCIIONB3Ys CBOMCTBA (DYHKITHI M KX TpaduKu 3aHZHEﬁ'
HCCTaHIAPTHBIX BBIYMCIIATH ~ IPOM3BOJHBIC  BJIEMEHTApHBIX  (QYHKUMI, | KoHTponsHble
CuTyanusax U HECTH | pyemomnp3ys cripaBOYHBIC MaTEpUATIBI paboTHL

3a HUX
OTBETCTBEHHOCTb.
OK4. OcymiecTBasiTh
TIOWCK H
UCTIOJIb30BaHUE
nHpopmanuu,
HEOOXOIMMOM IJIsT

3¢ PEKTUBHOTO

UCCIIeIOBaTh B MPOCTEHIIMX ciaydyasx (QyHKIUM Ha
MOHOTOHHOCTb, HAaXOJIUTb HaWOOJbIINE W HAMMEHBIINE
3HaueHus (QyHKUMH, CTPOUTh IpaUKd MHOTOUIEHOB C
UCIOJIb30BaHUEM allllapaTa MaTeMaTUYEeCKOTO aHaIu3a
pearthb paloHaibHbIE, NoKa3aTesabHbIe U
JorapuMUUECcKre YpaBHEHUS U HEPABEHCTBA

COCTaBJIAITh YPAaBHEHUS 110 YCIOBHIO 3a7aun

UCIOJIb30BaTh JUIsl MPUOIIMIKEHHOTO PELIEHUS
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BBITTOJIHEHHS
npodeccHoHaIbHBIX
3ajay,
npodeccruoHaIbHOTO
Y JINYHOCTHOTO
pa3BUTHSL.

OKS.
Hcnons3oBate
MH(POPMAIIMOHHO-
KOMMYHHUKAI[HOHHBI
€ TeXHOJIOTHH B
npodecCcuoHaTBHOM
TESITEeTBHOCTH.
OKae.

PaGorats B
KOJIJIEKTHBE U
KOMaH/Ie,

3¢ HeKTUBHO
o01maTkcs ¢
KOJIJIeraMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMH.
OK9.
OpueHTupoBaThCs B
YCIIOBUSAX
MOCTOSTHHOTO
U3MECHEHUS
NIPaBOBOM OAa3bl.

ypaBHEHH U HEPaBEHCTB IpaUueCKUil METO

n300pakaTh Ha KOOPJAMHATHOM TIIJIOCKOCTH MHOKECTBA
pelIeHu IPOCTENIINX YPABHEHUN U UX CUCTEM

pemare MpocTeiine KOMOMHATOpPHBIE 3aJadyd METOIOM
nepebopa, a TaKKe ¢ UCIOIb30BAHUEM M3BECTHBIX (hopMyIT
BBIYUCIIAITh B MPOCTEUIINX CIy4asiX BEPOSTHOCTH COOBITHIA
Ha OCHOBE MOJCYETa YHACIIa UCXOI0B

pacro3HaBaTh Ha 4epTEKaxX U MOJEIAX MPOCTPAHCTBEHHBIE
(GOopMBI;  COOTHOCHTH  TpeXMEpHble OOBEKTBI C HX
OINUCaHUAMHU, U300PaXKEHUIMHU.

OIMCBIBATH B3aMMHOE PACIIOIOKEHUE NPSAMBIX U IINIOCKOCTEN
B IIPOCTPAHCTBE.

aHAJIM3UpPOBaTL B  INPOCTEHIIMX  ClydasX  B3aMMHOE
pacrnosiokeHnue 0OBEKTOB B IIPOCTPAHCTBE.

n300pakaTh OCHOBHBIE MHOTOTPAHHUKU U KpPYTIJIbIe Tela;
BBITOJIHATB YEPTEKU 110 YCIOBUAM 3a7ad.

pemiathb MJITAHUMETPUYECKUE u npocreiime
CTEPEOMETPUUYECKHE 3a1a9H Ha HaXO0XICHHE
F€OMETPUYECKUX BEIMYMH (IJIMH, YIJIOB, IUIONIAJIEH,
00BEMOB)

WCIIOJIb30BATh NP PEIICHUH  CTEPEOMETPUUECKUX  3ajad

TUTAHUMETPUYECKHe (PaKThl U METOJIBI.
MIPOBOJIUTh JIOKA3aTeJIbHbIE PACCYXKJECHUS B XOJ€ pEILICHUs
3a/1ad4.
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