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1. TACIIOPT PABOYEN IMPOT'PAMMBI YUYEBHOMH
JUCHHUITIJIMHBI O/1.03 MaremaTtuka

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
PabGouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBISIETCS YacTbhiO MPOTPAMMBI
MOATOTOBKU cHenuanucToB cpeanero 3seHa (nanee — I[IIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cneunansHocTH 43.02.16 Typusm U rocTenpumuMcTBO.

2.1. Mecto yueOHo# qucuuiuiuabl B crpykrype IIIICC3:
YueOHas TucHUIUIMHA BXOIUT B o01eo0pa3zoBatenbHbIi muki [TTIICC3.

2.1.11esiu ¥ TPeOOBAHUS K pe3y/ibTaTaM OCBOEHUS Y4eOHOM IMCIUIIMHBI:

B pesynpraTe oCBOeHMS Yy4eOHOW MMCIHUIUIMHBI OOYYaIOIIMHCA JIOJHKEH
JNOCTUYb CIEAYIOIIHNE PE3YIbTAThI:

JIUYHOCTHDIE!

- OCO3HAaHHE OOYYalOIUMHCS POCCUKWCKOW TpakJIaHCKOW HIEHTUYHOCTH;
TOTOBHOCTh K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

- HajgMyue MOTHBallUM K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTH HA OCHOBE JYXOBHO-
HPABCTBEHHBIX LEHHOCTEW HapoaoB Poccuiickorn denepauuu, UCTOPUUECKUX U
HAIlMOHATBHO-KYJIBTYPHBIX ~ TpPaJWIHKi, (OPMHUPOBAHUE CHUCTEMBI  3HAYUMBIX
IICHHOCTHO-CMBICIIOBBIX ~ YCTAHOBOK,  QHTHUKOPPYMIIMOHHOTO  MHPOBO33PCHHUS,
MIPAaBOCO3HAHUS, IKOJIOTUUECKON KYJIBTYPhI, CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTH
’KU3HEHHBIC TUTaHbI,

- c(hOpMHUPOBAHHOCTH TMPEJICTABIICHUI O MaTeMaTUKE KaK YHHBEPCAIbHOM
SI3bIKE HAYKHU, CPEACTBE MOJICIUPOBAHUS SIBICHUW U MPOIECCOB, UICIX U METOJax
MaTeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTH MaTEMATUKH JIJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeuesI0OBEYeCKOM
KYJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTEeMaTHUYCCKUX UCH;

— Ppa3BHUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHUS,
AITOPUTMHUYECKON KYJIbTYPhI, KpUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIMMOM
U1 Oyayien nmpodhecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJIKEHUST 00pa30BaHMS U
caMm000pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU B
MMOBCETHEBHOM JKU3HU, NI OCBOCHUSI CMEKHBIX €CTECTBCHHOHAYUHBIX TUCIUTIINH U
JTUCITUTUTMH TTPOQECCUOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 0OJACTSX,
He TpeOyIoUX YriIyOJIeHHOW MaTeMaTUYeCKON MOATOTOBKHY;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM0oOOpa30BaHMIO, HA MPOTSHKEHUHM BCEM JKU3HU, CO3HATEIBHOE OTHOIIEHUE K
HETPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW MpodecCHOHAIBHON WU
OOIIIECTBEHHOM AEATEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBCHHOMU JICSATEIHHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW paboOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIEeI0BATENBCKON, TPOCKTHOM
U APYTUX BUOAX JESITEIbHOCTH;

— OTHOIIEHHE K MPOodheCcCUOHATBHOM eI TeIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B PpELICHUWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJApPCTBEHHBIX, OOIIECHAIMOHAIBHBIX
npoOJieM;

MeTanpeaMeTHbIe:

— YMEHHUE CAMOCTOSITEJIBHO OMPEIEIISATh UEIN AEATEIBHOCTA U COCTABIATD
IUIaHbl  JIESITEIbHOCTH;  CAMOCTOSITEJIBHO  OCYIIECTBIIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTD;

— WCHOJIb30BaTh  BCE  BO3MOXHBIE  pECypChl ISl  JTIOCTHXKEHUSA
MOCTABJICHHBIX 1EJeH U pealn3aluu IJIaHOB JESATEIbHOCTU; BHIOUPATh YCHEIIHbIC
CTpaTEruu B Pa3INYHbIX CUTYAIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpoliecce
COBMECTHOW AEATEIIbHOCTH, YUUTHIBATh MTO3UIUNA APYTUX YYACTHUKOB JECATEIBHOCTH,
3 PekTUBHO paspenaTh KOHPIUKTHI;

— BJIaJICHUE HABBIKAMH I103HABATEJIbHOM, y4€OHO-HCCIIEIOBATEILCKON U
MPOEKTHOM JEATENBHOCTH, HABBIKAMHU pa3pelieHus MpoodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHUCKY METOJIOB PEUIEHUS MPAKTUUYECKHUX 3aJ1ad,
MIPUMEHEHUIO Pa3JIMYHbIX METOJOB MTO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHON HH(POPMAIIMOHHO-
MO3HABATEIIbHON JEATEIBHOCTH, BKJIIOYAsl YMEHUE OPHUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHUKAX HWH(OpMalMK, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOpMaIIHIO, MOTYyYaeMYI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO W TOYHO
M3JIaratb CBOKO TOYKY 3pPEHHMSI, MCMOJIb30BATh AJ€KBATHBIE SI3BIKOBBIE CPENCTBA; —
BJIQJICHUE HABBIKAMHU TO3HABATEIbHOM pedIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, T'PAHULL
CBOEr0 3HAaHMS M HE3HAHWS, HOBBIX IMO3HABATENIbHBIX 33/lad U CPEACTB ISl X
JOCTUKEHUS;

— LEJICYCTPEMJIIEHHOCTh B TOWCKaX W MPHUHATUU  PEIICHUH,
COO0pa3UTEIHLHOCT, U HMHTYHULUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUIA;
CIOCOOHOCTh BOCIIPUHUMATH KPAaCOTy U TAPMOHUIO MUDA;

npeaMeTHbIE:

1) yMeHuwe omnepupoBaTh TOHSATUSIMHU: OIpEACICHUE, aKCHoMa, Teopema,
CJIEICTBHE, CBOWCTBO, TMPHU3HAK, JOKA3aTebCTBO, PAaBHOCUIIbHBIE (DOPMYITHUPOBKY;
yMeHue (GopMyIHpOBaTh 0OOpPAaTHOE W MPOTHUBOMOJIOKHOE YTBEPKIACHUE, TPUBOAUTH
MIPUMEPbl U KOHTPIPUMEPHI, HCIOJIB30BATh METOJ MATEeMaTUYECKOW HWHIYKIIHHY;
MPOBOAUThL JIOKA3aTelIbHbIE PACCYXKJECHHUSI TMpPU PEIICHHH 3aJa4d, OILICHUBATH
JIOTUYECKYIO MPAaBUILHOCTh PACCYKICHUIA;

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHO>)KECTBAMH; YMEHHUE HCIO0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis
ONMCAHUSI PEATbHBIX MPOIECCOB U ABJICHUM W TMPU PEIICHUU 3a]ad, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX IPEAMETOB;



3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUIOCKOCTH;, YMEHME 3aJaBaTb U OIHUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMY;
UCIOJIb30BaTh Tpadbl MpH pElICHUH 3a7aY;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO MEepPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHSTH
KOMOUHATOPHBIE (PaKThI U PACCY>KICHUS JIJIS PEIlICHU 3a/1a4;

5) yMeHue omnepupoBaTh MOHATUAMH: HATypajJbHOE YHUCIO, LIEJI0e YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, IENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
MCIIOJIb30BAaTh; MPU3HAKU JACIIMMOCTH, HAUMEHBIINNA OOIUI AeTUTENb U HaUMEHbIIIEe
oOmiee KpaTHOe, airoput™ EBKkiIMaa mpu pelmieHud 3a/1ad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO OMNEPUPOBATh TMOHSATUAMHU: CTEIEHb C IEJIbIM
NoKa3arejaeM, KOpPEHb HaTypajbHOW CTENEHH, CTENeHb C palUOHAJIbHBIM
MoKa3aTejeM, CTENeHb C JICHCTBUTENIBHBIM  (BELICCTBEHHBIM) IIOKa3aTeJeM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [TPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh MOHATUAMHU:  TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUII U HEPAaBEHCTB,
pPaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEpPaBEHCTB M CHCTEM,  pallMOHAJbHBIE,
UppalOHAJIBHEIE, MOKa3aTelIbHbIE, CTETICHHBIE, Jgorapudmuueckue,
TPUTOHOMETPUUECKHE YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBl; yMEHHE pelaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMbI C TOMOIIBIO PA3TUYHBIX MPUEMOB; peIIaTh
YpaBHEHHs, HEPABEHCTBA M CHCTEMBl C MMapaMeTpoOM; MPUMEHSATh YpaBHEHHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA pEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad u3
pa3IMYHBIX 00JACTEN HAYKU U PEaIbHOM JKU3HU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
GbyHKIMSI, KOMOO3UIMS (YHKIMM, JTUHEHHAas (QYHKIUSA, KBaapaThyHas (QyHKIIHS,
CTeNEeHHas (YHKUMS C LEJIbIM I0Ka3aTeaeM, TPUTOHOMETPUYECKHE (PYHKIIHH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (YHKIMHU, TMOKa3zaTelbHas W Jorapupmuieckas
byHKIMM;, yMEHUE CTPOUTh Trpaduku (QYHKIHM, BBIOIHATH MPeoOpa3oBaHUs
rpa@ukoB (QyHKIHI; YMEHHE HCHOJb30BaTh Trpaduku (YHKIUNA JUISI H3yUCHUS
MPOLIECCOB M 3aBUCUMOCTEH IPU PEIIEHUU 3aJad U3 JIPYruX y4eOHBIX MPEIMETOB U
U3 peaJbHOW >KH3HU; BbIpaKaTh (OpMyJaMu 3aBUCUMOCTH MEXIYy BEIMYUHAMU,
yMEHHE CBOOOJHO ONEPHUPOBATh MOHATHUAMU: YETHOCTHh (DYHKIIUH, NEPUOAUIHOCTD
GyHKIIUM, OTPaHUYEHHOCTh (PYHKIHUHM, MOHOTOHHOCTh (DYHKIHH, OSKCTPEMyM
byHKIIMN, HanOoJIbIlIee U HAUMEHbBIIIEe 3HAUCHNUS (QYHKIIMH Ha TIPOMEXKYTKE; YMEHHUE
MPOBOANTH HUCCIeNOBaHue (DYHKIMH; YMEHHE HCIIONbh30BaTh CBOMCTBA M Tpaduku
GyHKIIUHA I peIIeHUsT ypaBHEHWM, HEPAaBEHCTB M 3aJady C IapaMeTpaMu,
M300pakaTb HA KOOPAMHATHOW IUIOCKOCTH MHOMKECTBA PEIICHUN ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TOCJIEIOBATEIHLHOCTD,
apudmernyeckass  mporpeccus, TIeOMETpHuYecKas  Mporpeccus, OECKOHEYHO
yObIBaroIasi reoOMeTpUyecKas Mporpeccus; yMeHUe 3a7aBaTh MOCIeI0BATEIbHOCTH, B
TOM YHCJIE€ C TOMOIIbIO PEKYPPEHTHBIX (OPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
¢u3nyecKkuil CMbICI TPOU3BOAHOM, NEpBOOOpa3Has, OMIPEICIIECHHBIM HWHTErpal;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIYUCIATH IPOU3BOIHBIC
CYMMBbI, IIPOM3BENICHUS, YACTHOIO U KOMIIO3ULMU (PYHKIMH, HaXOJUTh ypaBHEHUE
KacaTelnbHOM K Trpapuky (yHKIUH; YMEHHE HCHOJIb30BaTh IPOU3BOIAHYIO JUIs
UCCIIEIOBaHUs (DYHKLMH, 11 HAX0XKJIEHUS HAWIy4lIero peuleHusl B MPUKIIAJHbIX, B
TOM YHCJIE COLMATbHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUs
CKOPOCTH M YCKOpPEHHS; HAaXOIUTh IUIOMAAd U 00beMbl (GUTYpP C MOMOUIBIO
MHTErpaja; MPUBOJMUTH MPUMEPHl MATEMAaTHYECKOrO MOJAEIMPOBAHUS C MOMOIIBIO
g depeHInaIbHbIX YpaBHEHHIH;

11) ymenue onepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE
KOMILJIEKCHBIE YHMCJIa, MOJYJb W apryMEHT KOMIUIEKCHOrO 4mMcia, (opma 3arucu
KOMIUIEKCHBIX 4Hucesl (reoMeTpuyeckasi, TPUrOHOMETpUUecKas U ajnreOpaudeckas);
YMETh MPOU3BOAUTH apU(METUUYECKUE MACHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOJNTH IIPUMEPBI UCIIOIB30BaHNSI KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEPUPOBATH MOHATUSIMU: CpeAHee apu(pMETHUECKOE,
MeraHa, HauOoJbIllIee U HauMEHbIIee 3HAUCHUs, pa3Max, TUCIEPCHs, CTaHAApPTHOE
OTKJIOHEHHE JUI1  OINHCAaHMsS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C INPUMEHEHUEM IrpaUuecKux METOJ0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUEecKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
ITIOMOUIBIO THArPaMM PAaCCEUBAHMS U JIMHEMHON PETPECCHH;

13) ymeHre HaXOAUTh BEPOSATHOCTU COOBITUI C UCIOJIb30BAaHUEM T'paprUeCcKUX
METO/IOB; MPUMEHATh IJisl peleHus 3agad (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BEpOSITHOCTEH,  (opMylly  moJHOHM  BeposiTHocTH,  (opmyny  bepnyim,
KOMOUMHATOpHbIE (PaKThl U (POPMYJIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHUE ONEpPUpPOBaTh IOHATHAMM: CiIydailHas BEJIMYMHA, PACIPEICICHUE
BEPOSITHOCTEM, MATEMATHYECKOE OXKHUAAHKE, TUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHHE
CllydailHON BeNWYUHBI, (YHKIUM pacCHpeleeHus W IUIOTHOCTH PAaBHOMEPHOIO,
[I0Ka3aTeJIbHOIO U HOPMAJIBHOI'O PAaCIpENeSICHU; YMEHHUE HCIIO0Ib30BaTh CBOKCTBA
W3YYEHHBIX paclpeiesIeHU I PEeLICHHs 3a]1a4; 3HAKOMCTBO C NMOHSATHSMU: 3aKOH
OO0JIBILIMX YKCEN, METO/Ibl BEIOOPOUHBIX UCCIIEIOBAHUM; YMEHUE IPUBOAUTH IIPUMEPDI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHue cBOOOJHO OMEPHPOBATH MOHIATHSMU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKAW yTOJI, IBYTPAHHBIMA YroJ, TPEXTPAHHBINA yroJ,
NepeceKaroIrecs, MapajjiesIbHbIE U CKpEIIMBAIOIIMECs NPsSMbIE, apauIeIbHOCTh U
NEePHEHANKYJISPHOCTh MPSAMBIX U MJIOCKOCTEH, Yroyl MeXAy NPSMBIMH, YTOJl MEXIY
NpsMOMl U TUIOCKOCTBIO, YTOJ MEXIY IUJIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh MpU
pEelIeHNH 3aJa4 U3y4YeHHbIe (DAKTHI M TEOPEMBbI TUIAHUMETPUU; YMEHUE OLEHUBATH
pa3Mepsl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE OIEepPUPOBATH MOHITHSIMHU:
MHOTOIPAHHHMK, CEYEHWE MHOTOIPaHHWKA, IPaBUJIbHBII MHOTIOIPAHHMK, IpU3Ma,
nupaMuja, (urypa M TOBEPXHOCTh BpalllEHUs, UWIMHIpP, KOHYC, miap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M LWIMHIAPA, MapajuieIbHbIE OCH WM
OCHOBAHUIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromascs cdepbl, MWIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTpaHHHMKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpHI U
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MMOBEPXHOCTU BpalIEHUS, UX CEUYEHHUS, B TOM 4YHUCIE C IMOMOIMIbIO 3JIEKTPOHHBIX
CPElICTB; YMEHHE MPUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CaMOCTOSTEIBHO
(dbopMyIUpPOBaTh ONPEACICHUS N3ydaeMblX (GUTYp, BBIABUTATh TUIIOTE3bl O CBOMCTBAX
U TPU3HAKAX T€OMETPUYECKUX (GUryp, 0OOCHOBBIBATH WJIM ONPOBEpPraTh MX; YMEHHUE
OPOBOJIUTH KiIacCUpUKAMIO (QUTYp MO pa3Iu4yHbIM TPU3HAKAM, BBINOJHATH
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO OMEPUPOBATH MOHATHAMU: IUIOAAL (PUTYPBI, 00BEM
buryphl, BeTUYMHA yTJa, PACCTOSHUE OT TOYKH IO IJIOCKOCTH, PACCTOSHHE MEXIY
MPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSMHU, IUIOMAaab cdepsl, IUIONIAIb
MOBEPXHOCTU  MHUPAMUIBI, TPU3MBL, KOHycCa, LWIAHApPA, O00beM  KyoOa,
MPSIMOYTOJIBHOTO Mapajulesienuine/a, MUpaMuIbl, MPU3Mbl, HUIMH]PA, KOHYCa, 11apa;
YMEHHUE HAXOIUTh OTHOIIIEHNE 00EMOB MTOT00HBIX (DUTYD;

16) ymenue cBOOOJHO ONMEPUPOBATH MOHSITUSIMU: JIBUKECHHUE, MapasiiebHBIMN
MepeHOC, CUMMETPHUSI Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
1mo100us1, Mo100HBIE PUTYPHI; YMEHUE PACIIO3HABATh paBHBIC U MOAOOHBIE (GUTYPHI, B
TOM YHCIIE B TMPUPOAE, MCKYCCTBE, apXUTEKTypEe; YMEHHE HCIOJIb30BaTh
r€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUUYECKUE BEIWYUHBI (IUIMHA, YTOJ,
oAb, 00bEeM) MpU pEHIeHUH 3a/ady W3 APYIHMX YYEOHBIX MPEIMETOB U U3
peanbHOM KU3HU;

17) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMH: TMPSAMOYTOJbHAS CHCTEMaA
KOOpAMHAT, BEKTOp, KOOPJIUHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOMU3BEJEHUE BEKTOpa Ha YMCIIO, Pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJIsipHOE
MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YroJ MEXIy BEKTOpaMHu; YMEHHUE
HCIIOJB30BaTh BEKTOPHBIM U KOOPJAWHATHBIA METOJ| JJIsl PEIICHUS TE€OMETPUUECKUX
3a/1a4 U 3a7a4 JPYTrux y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATUSIMU: MaTpulia 2x2
1 3x3, ONpeAeaUTENb MATPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) ymeHue MoAenMpoBaTh peajdbHbIC CUTyallUM Ha S3bIKE MAaTEMAaTHKU;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHIO
3aJlauu, UCCJIENA0BATh MOCTPOCHHBIE MOJIEIHN C MCIIOIh30BAaHUEM arrapara aareopsl,
HMHTEPIPETUPOBATh MOJYUYEHHBIA pE3yJIbTaT; CTPOUTh MATEMATHUYECKUE MOJAEIHU C
MIOMONIBI0 TE€OMETPUYECKUX TOHSITUH W BEJIWYWH, pPElIaTh CBA3aHHbIE C HUMH
MPAKTUYECKUE 3aJa4l; COCTABIATh BEPOSTHOCTHYIO MOJIENIb U HHTEPHPETHPOBATH
MOJIYYEHHBIA PE3yJIbTaT; PEIIaTh IPUKIIATHBIE 33/1a4l CPEICTBAMU MATEMATUYECKOTO
aHaju3a, B TOM YHCJI€ COIUAIbBHOOKOHOMHYECKOTO U (PU3HUECKOTO XapaKkTepa;

19) ymenue BbIOMpaTh MOAXOIAIINN METO JAJIsl PELICHUsI 3a]]a4; TTOHUMAaHHE
3HAYMMOCTH MAaT€MaTUKU B W3YyUYECHHHM MPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
SBJICHUW; YMEHHE pacIliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B HMCKYCCTBE,
YMEHUE INPUBOAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUMCKOM U MUPOBOU
MAaTEMAaTUYECKON HAYKHU.

1.4. Koin4ecTBO 4aCOB HA 0CBOEHME MPOrPaAaMMbl Y4e0HOH AUCHMILIUHBI:

MaxkcumanbHON yueOHOM Harpy3Kku oOyuarolerocs: 252 yaca, B TOM YHCJIE:

00s13aTeNbHON ayIUTOpHOM yueOHOM Harpy3ku odyuaromerocs 240 yaca;

sK3aMeH 12 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

(B T.4. Ipo(hecCHOHATBHO-OPUEHTHPOBAHHOE COJIEPKAHUE)MM
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JuCUHIIUHBI) 252
IIpome:xyTouHasi aTTecTANMS 12
O06s13aTes1bHAs ayIMTOPHAs yueOHAas Harpy3Ka (Bcero) 240
B TOM YHCIIE:
JIEKLIMH, YPOKH 214
U3 HUX NPOGhecCUOHaNbHO-0PUEHMUPOBAHHOE COOEPIHCANHUE 16
MIPAKTUYECKHUE 3aHATUS 20
U3 HUX NPOGhecCUOHAIbHO-OPUECHMUPOBAHHOE COOEPAHCAHUE 10
KOHCYJIbTaIluH 6
[TpomexxyTouHas aTTectanus B popme:
| cemectp - pyrue gpopmel kouTpos ; |l cemectp - skx3ameH




2.2 TemaTnuyeckui MJIaH U coaep:kanue ydyeoOHoi qucuunanasl 0J1.03 Maremaruka

HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, JjadopaTopHblie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOCHMA ¢popmupoBanuio
o0yuaronerocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BU/bI y4e0HOH paboThl B COOTBETCTBHH C Y4eOHBIM IJIAHOM crnocodcTByer
3J1eMEeHT
NPOrpaMMbl
1 2 3 4 5
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 4 MeTanpeaMETHbIE U
Hean " 3aga4u | [lens u 3aaun MaTeMaTUKU IIPU OCBOCHHUH CTICIIMAIBHOCTH. 4 1 MpEIMETHbBIC
MaTeMaTHKHU npu | YucnoBble MHOXeCTBa. Apu(pMeTHYEeCKHe OIepalud Ha YHCIOBBIX KOMIICTCHIIMH B
OCBOEHUH MHOecTBax. JleMcTBUsI HaJ MOJOKUTENbHBIMU M OTPULIATEIbHBIMU COOTBETCTBHUH C
cnenquajJbHocTH. Ymcaa | yucnamu, ¢ OOBIKHOBEHHBIMHM M JECATHYHBIMH JIpoOsMHu. JIeHCTBUS CO ®I'OC cpennero
U BbIYHCJIEHUS CTETIeHSIMH, (DOPMYJIbI COKPAIIEHHOTO YMHOKEHHSL. o0miero oOpa3oBaHus,
Tema 1.2 Coaep:xanue yue0HOro MaTepHaJia 6 YTBEPKIAECHHOTO
YpaBHenus U | YpaBHeHus. Buzapl ypaBHeHuil (JuHEiHblE, KBajpaTHbIE, APOOHO- 6 1 [IpUKa3oM
HepaBeHCTBa JUHEWHBIE), crnocoObl uX peuieHus. HepaBeHncTBa. (JIMHEiHBIE, Mununcrepcra
KBaJIpaTHbIE, IPOOHO-TMHENHBIE), CIOCOOBI UX PEIICHUSI. 00pa3oBaHus 1 HAYKH
Tema 1.3. Copepxanue yueOHOro MaTepuasa 2 P® ot 17.05.2012 Ne
IHousitue npouenra. | [lousatue mnpouenra. [IpocTeie NpPONEHTH, pa3Hble CHOCOOBI HX 2 1 413
IIpouenTHbIe BbIUNCICHHUs.. OCHOBHBIE COOTHOILUEHUS HAa IPOLEHTHBIE DPACUETHI.
BbIYHCJICHHS. Haxoxnenue mnpoueHTa OT 4YHClIa M 4YHMCIa 10 €ro IpOLEHTY.
CocraBieHre NPOLEHTHOIO OTHOLICHHS.
Tema 1.4. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
IIpouenTHbIe [TpocTbie U croxHbIE MPOLEHTH. POpMyla HAYUCICHHS «CIOXKHBIX 2 1
BBIYHMCJICHUS B | IPOLIEHTOB», (pOopMyJa MPOCTOrO MPOIEHTHOro pocta. IlponeHTHbIE
npogeccuoHaIBLHBIX BBIYUCIICHHSI B TPO(ECCHOHANIBHBIX 3a/1a4ax
3ajavax IIpakTyeckoe 3ansitme Ne 1 IIpocToil M CIIOKHBIA IPOLEHTHBIN 2 2
poct
Tema 1.5 Copepxxanue yueOHOro MaTepuasa 4
Yucna u BBIYMCIACHHUS. | BpruncieHnss ©  mpeoOpa3oBaHus. YpaBHEHHS W HEPaBEHCTBA. 2 1
YpaBHeHus U | HaxoxaeHue NpoLeHTa OT YKUCiIa M YUCIIa IO €ro MPOLEHTY.
HEpaBeHCTBA. IIpakTuyeckoe 3ansaTHe Ne 2 YpaBHEHUS U CHCTEMbl YpPaBHEHM. 2 2
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IIpoueHTsl.
Pelnenne 3amauq.

HepasenctBa. Mcnonp3oBaHue cBOMCTB U TrpaduKoB (YHKIMNA IpH
peLIeHNH YPaBHEHUH U HEPABEHCTB.

Pa3nea 2. Kopuu, crenenn u Jiorapugmsl. CreneHHnas, nokasarejbHasi H Jorapupmmuyeckas 44
byHkunn
Tema 2.1 CsoiicrBa | Conep:kanue yueOHOro MaTepuajia 4
CTEeNeHu ¢ | Crenenp ¢ NPOU3BOJIBHBIM JECHCTBUTENBHBIM INTOKa3zarenaeM. CBoHCTBa 4
PALMOHAJIBHBIM M | CTEIICHU C JEHUCTBUTEIBHBIM ITI0Ka3arteneM. IloHaTtne creneHu c
AeHCTBUTEIbHBIM palMOHaIbHBIM IOKa3zareneM. CBOMCTBA CTENEHH € palMOHAIbHBIM
NMOKA3aTeJISIMH. IIOKA3aTEJIEM.
Tema 2.2, Kopuu | Conepxanne yueOHOro marepuaJjia 4
HATYpaJbHOM cTeneHu U3 | [loHsaTre KOpHS n-0¥ CTENEHU U3 AEeWCTBUTENbHOrO yucia. CBoMcTBa 4
YHCJIA M HX CBOWMCTBA. | KOpHA Nn-0oi cTeneHu. CBsi3b KOPHA N - M CTENEHU U palMoOHaIbHOU
IIpeodpa3oBanue crenenu. [IpeoOpa3oBanre uppaoHaIbHBIX BhIPAXKEHUN
BbIPAa:KEHHUH € KOPHSIMH
N-0il cTeneHn
Tema 2.3. Crenennas | Cogep:kaHue yueOHOro MaTepHaJia 6
¢ynkuus, ee CBOHCTBA. | CreneHHblE ¢byHKIMY, UX cBolicTBa U rpaduku. OyHKIUU y = VX, ux 6
Pemenne cBoiicTBa M Tpaduku. MppanuoHanbHble YpaBHEHUS, COJAEpIKallue
HPPaNHOHAIbLHBIX onuH panukan. MppanuoHanbHbIe YpaBHEHHs, cojepkamiue Oosee
ypaBHeHHii OLHOI0 paauvKala W paIuKalJbl C pa3sHbIMU IOKA3aTEIAMH KOpPHS.
PaBHOCWIBHOCTh HpPAIIMOHAIIBHBIX YpaBHEHUN. MEeTOIbI MX penieHusl.
Tema 2.4. | Conepxanue y4eOHOIo MaTepuaJa 8
IokazarenbHas Omnpenenenue noka3aTelbHON (PYHKIIMU U €€ CBOWCTBA. 3HAKOMCTBO C 8
(¢ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIOKazaTelbHOM (yHKIMM. PerieHue mokazaTelbHBIX
IlokazarenbHbIE YPaBHEHUN METOJOM ypaBHUBAHHUs I10KA3aTEJEW, METOAOM BBEICHUS
YPaBHEHHS M | HOBOM  MEpeMEeHHOH, (YHKIHOHATIBHO-TPAQUUECKUM  METO/OM.
HEPaBEeHCTBA Pemenne npocTenmmx noka3areJbHbIX HEPABEHCTB
Tema 2.5. Jlorapupm | Conep:kanue yueOHOro MaTepuaia 6
YyHCcaa. CeoiicTBa | Jlorapupm uucna. OCHOBHOE  JIOTapU(PMHYECKOE  TOXKAECTBO. 6
Jorapudmos Breruucnenne norapudma mo ompeneneHuto. CoiicTBa jorapumMoB.
Jlecatuunble M HaTypainbHble Jjorapudmsl. [lpaBuna pelcTBUil C
norapudmamu. [lepexos1 K HOBOMY OCHOBaHMUIO.
Tema 2.6. Copnepxxanue yueOHOro MaTepuaJa 8
Jlorapudmuueckasn Jlorapudpmuueckas  QyHkuuss u  ee  cBoWctBa.  [loHsTHe 8
¢pyHkuus, ee cBoiicTBA. Jgorapudmuueckoro ypaBHeHus. Ormnepanusi HoTeHIHMpoBaHus. Tpu
Jlorapudmuueckue OCHOBHBIX ME€TOJIa  pelIeHUs Jorapu(@MHUECKUX ypaBHEHHI:

JIMYHOCTHEIE,
MeTaIpeMETHBIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEP>KIEHHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413
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YpPaBHEHMH,
HepaBeHCTBa

(GyHKIMOHATBHO-TpAQUUECKH, METOJ] TOTEHIMPOBAHUS, METOJ
BBEICHHS HOBOW miepemeHHO#. Ilpocrelimue morapudpmudeckue
HEPABEHCTBA.

Tema 2.7 Jlorapugmsl B | Conep:xanue yaeOHOro Mmarepuasa 2
npupoJe U TeXHUKe [Tpumenenue norapudma. Jlorapupmudeckas cnupans B npupoze. Ee 2
MaTeMaTHYeCKUe CBOICTBa
Tema 2.8  Pemenne | Conep:kanue yueOHOro MaTepuajia 6
3ajad. Crenennas, | CteneHHasi, okaszaresnbHas U Jiorapupmuueckas QyHkuuu. Pemenue 2
NoKa3arTejibHasi U | YpaBHEHUH U IPOCTEHIINX HEPABEHCTB
Jorapupmmuyeckas IIpakTuyeckoe 3ansaTue Ne 3 Vccnenoanue gynkiuu. [Toctpoenue 4
byHxkuuu U 1peobpa3oBaHuss TrpaduKoB (QYHKIMI C HUCIOIB30BAHUEM UX
CBOWCTB.
Paspnen 3. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKInU 30
Tema 3.1 Coaep:xanue yueOHOTro MaTepHaJia 4
Tpuronomerpnueckne Paguannas mepa yrna. IIoBOpOT TOYKHM BOKpYr Hayajga KOOPAMHAT. 4
pyHKunu OnpeneneHue cUHyca, KOCHHYCa, TaHIM€HCAa W KOTAHIEHCAa. 3HAKU
NPOU3BOJIBHOIO yria, | CHHyca, KOCHHYCa, TaHI€HCa M KOTAH['€HCAa I10 YETBEPTAM.
qyucjia 3aBUCUMOCTb MEX]y CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT€HCOM
OJIHOTO U TOTO K€ yrja
Tema 3.2 OcunoBHble | Cogep:kanue yueOHOT0 MaTepHaJia 6
TPUTOHOMETPHYECKHUe OCHOBHBIE TPUTOHOMETPUYECKHE TOXKJIeCTBA. DOPMyNbI CIIOKEHUS. 6
TOK/eCTBA. CuHyc, KOCHUHYC, TAaHT€HC M KOTAHT€HC yIJoB o U — o. Dopmyssl
IIpeodpa3oBanus npuseneHus. Popmyinsl JBOHHOTO yriaa. @opmyiibl IOJIOBUHHOIO YITIA.
NpoCTEeHIINX [IpeoOpazoBaHne CyMMbl  TPUTOHOMETPHUYECKMX  (YHKIUH B
TPUTOHOMETPHYECKUX npousBezaeHue. [IpeobpazoBanue npou3BeeHUs TPUTOHOMETPHUECKUX
BbIPaKEHM . (GYHKIMHI B cCymMMYy.
Tema 3.3 Copepxanue yueOHOro MaTepuasa 6
Tpuronomerpnueckue O6unacTp ornpeneneHuss 1 MHOKECTBO 3HAYEHUH TPUTOHOMETPHUUECKUX 6
(yHKIMH, UX CBOMCTBA M | QYHKIUH. YérHoCTs, HEYETHOCTD, [IEPUOAUYHOCTD
rpagpuxku TpuroHoMerpuueckux pyHkuuid. CBoiicTBa U rpa@uku QyHKUMA y =
COS X, Y = sSin X, y = tg X, y = ctg x. Cxatue u pacTshkeHue rpadukoB
TPUTOHOMETPUUECKUX (PYHKIIHA.
[TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHI
Tema 3.4 OoOparnsie | Conep:kanue yueOHOro MaTepuajia 4
TPUTOHOMETPUYeCKHUe ApKCUHYC, AapKKOCHHYC, apKTaHI€HC U apKKOTAaHI'eHC 4YHucIia. 4

GyHxunun

OO6patHble Tpuronomerpuyeckue GyHkuu. Mx cBocTBa U rpaduKu.

JImuHOCTHEIE,
METanpeMETHBIE 1
MpeAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHHU C
®I'OC cpennero
obmero o6pa3oBaHus,
YTBEPKACHHOTO
MIPUKAa30M
MunucrepcTBa
o0pa3oBaHUs U HAYKH
P® ot 17.05.2012 Ne
413
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Tema 3.5 Copnepxanue y4eOHOIro MaTepuaJia 6 JInuHOCTHBIE,
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg X 6 MeTaIpeAMETHBIE U
YPaBHEHHUA U | = a. PemieHune TPUrOHOMETPUYECKUX YPAaBHEHHUH OCHOBHBIX THIIOB: IIpeIMETHBIE
HepaBeHCTBa pOCTEiIlINe TPUTOHOMETPUYECKHE ypaBHEHUS, CBOASIIMECS K KOMIIETEHIINH B
KBaJIpaTHbIM., PELLIAEMbIE Pa3JI0)KEHUEM Ha MHOKUTENH, OJHOPOIHBIE. COOTBETCTBHHU C
IIpocTeliniie TPUrOHOMETPUUYECKUE HEPABCHCTBA. ®I'OC cpennero
Tema 3.6 Pemenne | Conep:kanue yueOHOro MaTepuajia 4 o0miero oOpa3oBaHus,
3aaad. OcHoBbl | [IpeoOpazoBaHre  TPUTOHOMETPUUECKHX  BhIpaKeHUW.  PermieHue 2 YTBEPIKIACHHOTO
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, B TOM YHCIE C IprUKa3oM
Tpuronomerpuyeckue WCITOJIb30BAaHUEM CBOMCTB (DYHKITUH Munucrepcrsa
GyHKuMu IIpakTnyeckoe 3ansaTHe Ne 4 OCHOBHBIE NOHSATHS TPUTOHOMETPHH. 2 00pa3oBaHus 1 HAayKu
OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA. Pemenue 3anaq P® or 17.05.2012 Ne
Pa3nes 4. DjieMeHTHI TEOPUH BEePOSITHOCTEH 413
Tema 4.1 CoObitre, | Conep:kaHue yueOHOr0 MaTepUaa 8
BEpPOSITHOCTh COOBITHS. | DIIeMEHTHI KOMOMHATOPHUKH (Pa3MEIICHHUS, TIEPECTAHOBKHU, COUCTAHMS). 8
Cnoxenne u ymHoxeHue | CoObiTusi. Bumbl coObiTrii. Kiaccuueckoe omnpe/esieHue BEpOSITHOCTH
BEPOATHOCTEH coObITust. TeopeMbl COXKEeHHS BEPOATHOCTEH. Y CJIOBHAS BEPOSTHOCTD.
3aBUCMMBIE ¥ HE3aBUCHUMBIE COOBITHS. TeopeMbl YMHOXKECHHS
BEPOATHOCTEH. BrlunclieHne BEpOSITHOCTH COOBITHUS C MPUMEHEHUEM
dbopmyn koMOuHartopuku. Pemienne 3agad  Ha  KJIACCHYECKOE
OIIpeZICNIEHNE BEPOSATHOCTU. Perienne 3a1a4 Ha TEOpEMBl CIOKEHUS U
YMHO>KEHHS BEPOSITHOCTEH.
2 cemecTp
Tema 4.2 BepositHocTh B | [IpodeccnoHabHO-OPUEHTHPOBAHHOE CO/IePKAHME 6
NpOQeccHONATLHEIX OtHocuTenbHAsT YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
3afatax Cratuctudeckoe omnpenesneHue BepoATHOCTH. OLEHKa BEPOSTHOCTH
COOBITHS
IIpakTnyeckoe 3anaTme Ne S5 PemieHue NpakTUYECKMX 3aJad Ha 2
HaXOXJ/IEHUE BEPOSTHOCTH COOBITHS U  YHUCIOBBIX XapaKTEPUCTHK
JUCKPETHOM CIIy4ailHOM BEJIIMYUHBI.
Paznen S. IlpousBoaHasi u nepBooOpasHas pyHKuMH 50
Tema 5.1 Copaepxxanue yyeOHOIro MaTepuasa 8
IocenoBareasHoCTH. YucnoBble MOCIEIOBATEILHOCTH: OMpeAeNiEeHUue, CIOCOObl 3a/JaHus, 8 JInuHoCTHBIE,
IlonsiTHe npenena BUIIbI. ApudmeTndeckass U reoMeTpuIecKas MPOrpecCuy, UX CyMMBI. MeTanpeaMETHbBIE U
[TocnenoBarenbHOCT, KaK (YHKIMS HATYpaJbHOTO apryMEHTa. MpeAMETHBIE
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CymMmupoBanue mociefoBaresnbHocTell. beckoneuno Oounbuie u
0ECKOHEUHO MaJible BEJIMYMHBI. ITonsTue 0 npenene

KOMIICTCHIIMHU B
COOTBETCTBHH C

nocienoBarenbHOCcTU. [lonsTie npenena Gpynkuu B Touke. OCHOBHOM ®I'OC cpennero
cnoco0 BelYMcIeHUs npeaenoB. [loHaTHEe HeonpeaeIeHHOCTH. o0miero oopa3oBaHus,
Tema 5.2 Ilonsitue Copaepxxanue yueOHOIro MaTepuasa 6 YTBEPKIEHHOTO
Npou3BoAHOI. ®OPMYJIbI | [[pupamieHne  aprymMenta. llpupamenne — (QyHKIMM.  3ajaui, 6 IIPUKa30OM
H IpaBUJjIa MIPUBOJISIIME K MOHATHUIO MPOU3BOAHON. OnpeeneHne Tporu3BOIHOM. Munmucrepcrsa
nuddepeHunpoBanus Anroput™m OTBICKAaHUS MPOU3BOAHOM. Dopmyiibl 00pa3oBaHis 1 HAyKN
muddepennmpoBanus. [Ipasuna muddepennupoBanus. [IponsBoaHbIe P® or 17.05.2012 Ne
BBICILIUX MOPSIIKOB. 413
Tema 5.3 | Conepskanue y4eOHOro MaTepuajia 6
I'eomeTpuyeckui u | 'eomerprueckuii u ¢puzndeckuid cMbICT Tpou3BOHON. OnpeneneHue 6
(puznyeckuit CMBICJI | KacaTesIbHOM K rpaduky QyHKIMHU. AJITOPUTM COCTaBIICHUS YpaBHEHUS
NPOM3BOAHOM KacaTesnbHOM K rpaduky ¢pyHkuuu y=f(x). Haxoxaenue ckopoctu aiis
npoliecca, 3aJJaHHOro (popMyJioil U rpaKOM.
Tema 5.4 Ilonsitue o | Cogep:xkanue yueOHOro MaTepHaJia 8
HENPEPLIBHOCTH [onstue HenpepbiBHOM (QyHKIMKU. CBOWCTBA HENMPEPHIBHON (YHKIUH. 8
Pynxuum. MeTon | Cpgsp, mesxay HenpepbIBHOCTBIO 1 AUQDEPEHIMPYEMOCTbIO (QYHKIHH
HHTEPBAJIOB B TOYKE. AJITOPUTM PEIIECHHS HEPABEHCTB METOI0M MHTEPBAJIOB.
Tema 5.5. UccaenoBanne | Conep:kanue yueOHOro MaTepuasia
$ynxumii u nocrpoenne Bospactanue u yObiBanue (QyHKIMH, COOTBETCTBHUE BO3pacTaHUs U
rpaguKos. yObIBaHUS (QYHKIMH 3HAKY [POM3BOAHONW. DKCTPEMYM (YHKIHH.
3amau Ha MaKCUMyM U MUHUMYM. BBIyKJIOCTh, BOTHYTOCTb, TOUKU
nepernba. ANTOpUTM HCCIIEAOBaHUS (QYHKIMU M IOCTPOEHUS €€
rpaduka ¢ mOMOIIBIO0 TPOU3BOTHOM.
Tema 5.6 Haxoxnenne | Conep:kanue yueOHOro MaTepuasia 4
ONTUMAJIBHOIO IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJIePKAHME
pesyabrara ¢ noMoumero | Haumenomiee u HauOoinbiiee 3HaueHue Qyukiuu. Ilpumenenue 2
NPOU3BO/IHOM B | IPOM3BOJHOM JUIs OTHICKAHHS HAWOOJBIIET0 H HAUMEHBILIETro
NPAKTHYECKHUX 321a4aX | 3HAYEHUI HeNpepbIBHOW PYHKIIMU Ha OTpE3Ke.
IIpakTnyeckoe 3ansaTue Ne 6 IlocnenosarenpsHocTH. ITponsBogHast. 2
Tema 5.7 Conep:xanue yueOHOTro MaTepuaJia 4
ITepBooGpa3nasn [Tonstue mnepBooOpa3Hoil W wuHTerpana g ¢GyHKuMd — y=f(x). 4 JInuHOCTHBIE,
(pynkuum. Heonpenenennsiii wuHTerpan. Tabmuna wuHTerpasnioB. (CBoiicTBa MeTanpeaMETHbIE U
Heonpenesennbiii HEONpEAEIEHHBIX MHTErpanoB. M3ydeHue mnpaBuia BBIYMCICHUS IIpeIMETHBIE
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HHTErpaji nepBooOpa3zHoil. BeruucieHune HeornpeaeeHHbIX HHTETPAJIoB. KOMIIETEHIIUH B
= COOTBETCTBHH C

Tema 5.8 Onpenenennniii | Conep:kanue yueOHOro MaTepuajia 4 ®IOC cpemero
HHTErpa. ®opmyaa | [Tousarue onpeaenéHnoro uurerpana. ['eomerpuueckuit u Gpusnueckuii 4 06iIIero 06pazoBaHHs
Hbrorona - JleiiOHMUIA. | cMBICT  ompejielieHHOro  wHTerpajia. CBOHCTBa  ONpeNeICHHBIX Y TBEPACICHHOD )
ITnomans UHTErpajioB. BplunciaeHue omnpeneseHHblx uHTerpanoB. dopmyna MPHKA30M
KPHUBOJMHENHOMI Herotona — JleiiOnuna. Pemenne 3amady Ha NMPUMEHEHHE WHTErpaja MuHHCTEpCTBA
Tpamnenum. JUISl BBIYMCJIEHUS TUIOIIA AU KPUBOJUHEHHON Tpanenuu. 0GPA3OBAHHA M HAYKH
Tema 5.9 Pemenne | Conep:kanue y4eOHOT0 MaTepuaJia 4 PD or 17.05.2012 Ne
3aaa4. IlpomsBoanas u | @opmynsl u npaBuna nuddepenupoanus. MccnenoBanue GyHKIni 2 413
nepsoodpasHasi C MOMOUIbI0 Mpou3BoaHON. Haubonpliee W HauMeHbllee 3HAYCHUS
pyHKIMHU. ¢ynkuuu. Berancnenne nepoobpasnoid. [Ipumenenue neppooOpa3Hoit

IIpakTuyeckoe 3ansatue Ne 7 [lepBooOpasnas u unrerpan. @opmyia 2

Herotona-JlelOHuna.
Pa3nes 6. KoopannaTsl 4 BeKTOpSBI B ipocTpancTBe. [IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE. 34
Tema 6.1. OcuHoBHble | Cogep:kaHnue yueOHOT0 MaTepHaJia 6
NOHATHS CcTepeoMeTpuu. | OCHOBHBIE NOHSATHUS cTepeoMeTpuu. TOukM, HpsMble M IUIOCKOCTU 6
Koopaunarel u BeKTOpbI | (ciocoObl  3amanusi). [IpsmoyronpHas cucreMa KOOpAMHAT 11
B IPOCTPAHCTBE npoctpanctBe. Bekropsl B mpoctpaHcTBe. dopmyna paccrosHus

MeXy 1ByMs Toukamu. J[nmuHa BekTopa. Buasl Bekropos. [loctpoenue

BEKTOPA B CHCTEME KOOpAMHAT. JINHENHbIE onepalnn HajJ BEKTOpaMHU

(YMHOXX€HHE BEKTOpa Ha YMCIIO, CIIOKEHHE U BBIYUTAHHE BEKTOPOB).

CkansgpHoe mnpousBeneHue BeKTopoB. [lpocreiimme 3agaun B

KOOpJMHATaX.
Tema 6.2. [Ipamas u Conep:xanue yueOHOTro MaTepuaJia 6
IUIOCKOCTH B OcHOBHBIE CBOMCTBA IUNIOCKOCTH. B3auMHOE pacnosiokeHue NMpsIMbIX B 6
NPOCTPAHCTBe. npoctpancTBe. [lepecekaromniyecs, napajiiesbHble U CKPEIMBAIOIINECs

IpsIMBIE. VYron MEXIY IPSIMBIMU B IIPOCTPAHCTBE.

IlepnenauKyISIpHOCTD MPAMBIX. PacmonokeHne npsMbIX U INIOCKOCTEN

B IpocTpaHcTBe. Touka mepeceuyeHuss MpsSMOW M IUIOCKOCTH,

MPUHAJJIEKHOCTh NPSIMOM MI0cKOCTU. OCHOBHBIE NMPOCTPAHCTBEHHbIE

burypsi.
Tema 6.3. Conep:xanue yueOHOTro MaTepuaJia 6
IMapajsenbHOCTH [TapamneneHple mpsAMas W 1uiockocTb. Omnpenenenue. IlpusHak. 6
NPSAMBIX, NIPSAMOIi 1 CsoiicTBa. Yron  Mexay = CKpEIIMBAIOIIUMUCA  HPSIMBIMU. JInaHOCTHBIE,
IUIOCKOCTH, II0cKocTe | [lapamnensHple  mockoctu. Omnpenenenue. [lpusnak. CBolicTsa. METaNpeIMETHBIE U

[TpunoskeHne BEKTOpPHOM airedpbl K PEIIeHHI0 3a7ad Ha MpSIMYI0 U pe/IMETHBIE
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IUIOCKOCTh B IPOCTPAHCTBE (NApAJUIEIBHOCTh JBYX  IPSMBIX,
NapaJyIeIbHOCTh JBYX IUIOCKOCTEH, MapajuIeIbHOCTh NPSAMOM U

KOMIICTCHIIMHU B
COOTBETCTBHH C

IJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Conep:kanue y4eOHOT0 MaTepuaJia 4 o0uiero o0pa3oBaHus,
IlepnieHAUKYIAPHOCTH [leprieniuKynsIpHBIE IpsIMBIE. ITapamiensHbie IpsIMBIE, 4 YTBEPKIAECHHOTO
NPSAMBIX, IPAMOH U HNEepHEHINKYIApHbIE K IJIOCKOCTU. llpu3Hak nepneHIuKyIspHOCTH IIPUKA30M
IJIOCKOCTH, IVIOCKOCTell | mpsiMO U TUIOCKOCTH. [IpuitoskeHre BEKTOPHOM anredphl K peIeHuro Munucrepcrsa
3ajjay Ha MPSIMYIO U IJIOCKOCTb B IIPOCTPAHCTBE (MEPIEHIUKYIIPHOCTD 0o0pa30BaHus U HAYKU
JIBYX  MNpPSMBIX,  HEPHCHAMKYJISPHOCTh  JBYX  IUIOCKOCTEH, P® or 17.05.2012 Ne
HEPIEHIUKYIAPHOCTE IPAMON M IIOCKOCTH). 413
Tema 6.5. | Conepxxanue yueOHOIo MaTepuaJia 6
Ilepnenaukyasp u | [lepnennukynsap u HakinoHHas. Teopema O Tpex NepHeHAMKYISIpax. 6
HakJIOHHast. Teopema o | Yron Mexay NpsAMOM M IUIOCKOCTBbIO. YTOJ MEXAY IIOCKOCTSMHU.
Tpex mNepHneHAuKyJasipax. | [IByrpanssiii yron. IlepnenmukynspHbie IUIOCKOCTH. PaccTosHus B
J{ByrpaHHbI# YroJ. npoctpancTBe. [IpuiioskeHne BEKTOPHOM ainreOphl K PEIICHHIO 3a/1au
Ha MpsAMYI0 M IUIOCKOCTb B IPOCTPaHCTBE (Yrosl MEXIy ABYMs
IUIOCKOCTSIMH, YIOJl MEXAY ABYMsI IPSIMBIMHU, YTOJI MEXAY NPSAMOM U
TIJIOCKOCTBIO)
Tema 6.6. IIpsmbie u | Cogep:kanue yueOHOro MaTepuaJia 2
MJIOCKOCTH B | IlpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE CO/IeP/KAHUE
NPaKTHYECKHUX 3a4a4axX | B3zaumHoe pacnonoxeHue npsMbIX B npocTtpaHcTse. [lapamnensHocTh 2
npsIMOi U IJIOCKOCTH, napajiebHOCTh IJIOCKOCTEH,
NEPNEHIUKYJIAPHOCTh  IUIOCKOCTeH. PacnosiokeHune MNpsMBIX U
TJIOCKOCTEH B OKpYKaroleM Mupe (MpupoJie, apXUuTEKType, TEXHUKE).
Tema 6.7 Pemenne | Conep:kanue yueOHOro MaTepuaia 4
3ajaad4. IIpsimbie U | PacnosioxkeHne  mpsMBIX M IUIOCKOCTEHW B IIPOCTPAHCTBE. 2
IJIOCKOCTH, KOOPAMHATHI | [lepneHIuKynsIpHOCTh M MapauIeNbHOCTh NPSAMBIX U IUIOCKOCTEH.
" BEKTOPBI B | JlekapToBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOpHI B MpOCTpaHCTBE.
NPOCTPAHCTBE CrnoxxeHue M BBIUMTAaHUE BEKTOPOB. Y MHOXEHHE BEKTOpa Ha YHCIO.
KoopauHatsl BekTOpa
IIpakTnyeckoe 3anaTne Ne 8 Koopanuatel u BekTopsl. Ilpsmbie n 2
MJIOCKOCTH B POCTPAHCTBE.
Pa3nes 7. MHOrorpaHHUKH U Tes1a BpALECHHUS 30
Tema 7.1 CoaepxxaHue y4yeOHOro MaTepuaJa 6 JInaHOCTHBIE,
MHoOrorpaHHUuKH. MHororpaHHuku - OCHOBHbIE NOHATH. [Ipn3Ma (HaknoHHas, npsAMas, 6 MCTallpECIAMETHBIC U
IIpusma, npaBwibHasg) u  e€ onemeHthl. llapamnenenunen. CaoiicTBa IIPEMETHERIC
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napaulejenumnen, Kyo,
NMUPAMHUIA U UX CeYeHH s

npsMoyrosibHoro napauienenunena. Ky6. [lupamunga u e€ 31eMeHTHI.
[IpaBunbHasg nupamuga, €€ CBOWMCTBA. YcCEUeHHas NupaMuiaa, €€

KOMIICTCHIIMHU B
COOTBETCTBHH C

CBOIICTBA. ®I'OC cpennero
Tema 7.2 Conep:kanue y4eOHOT0 MaTepuaJia 4 o0uiero o0pa3oBaHus,
IIpaBuabHbBIE [Tnomane MOBEPXHOCTH MHOTOTpaHHUKOB. [Ipocreiinme KoMOMHAIIUU 4 YTBEPKJICHHOTO
MHOI'OrPAHHHKH B | MHOTOTPaHHHUKOB. BbIuncienne 31eMeHTOB MPOCTPAHCTBEHHBIX (DUTYDP IIPUKA30M
JKM3HH (p€bpa, nuaronanu, yrisl). [IpaBuabHbBIE MHOTOTPAHHUKH. Munucrepcrsa
Tema 7.3 Conep:kanue y4eOHOT0 MaTepHuaJia 6 00pa3oBaHUs U HAYKH
Huiaunap, kouyc, map u | Hunusaap, xonyc, chepa u map. OCHOBHbIC CBOWCTBA IIPSAMOTO 6 P® or 17.05.2012 Ne
UX CeYeHUs! KpPYroBOr0 IWJIMHJIpA, IPSIMOTr0 KPYroBoro konyca. M3o0paxkenue ten 413
BpallleHus Ha IUIocKocTH. llpeacraBienune o0 yceu€HHOM KOHYCE.
Ceuenus koHyca (mapajuielbHOE OCHOBAHHMIO W MPOXOJsIIee uepes3
BEpILMHY), CEUYEHUs LWIMHApA (MapajljIeIbHO M NEPHEHAUKYISIPHO
ocH), ceuyeHusix mapa. Pa3péprka nunnHapa u Konyca
Tema 7.4 Coaep:xanue yueOHOT0 MaTepHaJia 6
IInomanu noBepxHocred | [Inomanps moBepxHOCTH HWIMHAPA. IlIomane MOBEpXHOCTH KOHYca, 6
Tes1 BpameHusa. O0beMbl | yceuéHHOro KoHyca. [lmomaab moBepxHOCTH chepbl U €€ YacTei.
MHOTOrpaHHUKOB M TeJ | O0bembl. OCHOBHBIE MOHATHS U CBoWcTBa. OOBEM MPSMOYTOJIBHOTO
BpallleHHUsl. napauienenunena. OO0bem ky6a. OObeMBbl TpPSIMONW MPU3MBI U
mumHApa. O0beMbl TUpaMuIbl U KoHyca. O0beM mapa.
Tema 7.5 Copepxanue yueOHOro MaTepuasa 4
IIpumepnbr cumMmerpuii B | [IoHsiTHE O CHUMMETpUM B THPOCTPAHCTBE (LIEHTpalbHas, OCEBas, 4
npogeccun. 3epkanbHasi).  OO0oOueHHe  TpeACTaBIeHUH O  MPaBHIBHBIX
MHOTOTpaHHHUKaX (TeTpa’Ap, KyO, OKTa’lp, IOJAEKadJp, HKOCAIP).
ITpumepsl cummeTpHii B mpodeccuu.
Tema 7.6 Conep:xxanue yueOHOro MaTepuaJia 4
Haxoxnenune o00bemoB, | [IpodeccnoHaibHO-OPHEHTHPOBAHHOE COJACPKAHUE
IJIoaAel MOBEPXHOCTH | MHororpanHuku. Tema W TOBEpXHOCTHM BpamieHus. [lnomaan 2
MHOIOIPAHHMKOB M TeJ | OBepXHOCTe Ten BpameHus. OObeMbl M IUIONAAM MOBEPXHOCTH
BpalleHUs B | MHOTOTPAHHUKOB U TEJI BpallleHus
npakTuveckux 3agavyax | [Ipakrudeckoe 3ansitue Ne 9 MHororpanHuku. Tena U MOBEPXHOCTU 2
BpaileHus. l3mepenus B reoMmeTpuu.
Paznen 8. luckpernas ciay4daiiHasi BeJIMUMHA. JJIeMEHThI MATEMATHYECKON CTATHCTUKH. JInuHoCTHBIE,
12 MeTanpeaMeTHBIE ’
IIpeIMETHBIE
Tema 8.1 JuckperHas \ Copnepxxanue yueOHOro MaTepuaJa 6 KOMIIETCHIIMH B
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cly4yailHas  BeJIMYHHA,
3aKOH ee pacnpeaeaeHus

Crnyuaiinple BenuuuHbl. Buael ciydaiiHbix BenuuuH. OmnpexneneHue
JUCKPETHOM  CIIydalHOW  BEJIMYMHBL.  3aKOH  pachpeieseHus
JUCKPETHOM CiIy4yalHOM BelIMYMHBL. Ee 4uCIIOBBIE XapaKTEPUCTHKH.
IToHsATHE O 3aKOHE OOJIBLINX YUCEIL.

Tema 8.2 3agaun | Conep:kanue y4eOHOro MarepuaJia 6
MaTeMaTHYeCKO# OCHOBHbIE  TIOHSATUS ~ MAaTE€MaTUYeCKOW  CTATUCTUKHU.  3aJadyu 6
CTATHUCTHUKH. MaTeMaTHYeCKOH cTaTUCTUKU. [lepBuyHas 0OpaboTKa CTaTUCTHYECKUX
JaHHbIX. YHCIIOBBIE XapaKTEPUCTHKU (TE€HepalbHas COBOKYIHOCTb,
BBIOOpKa, cpenHee apu(METHYecKoe, MOJa, MeJHaHa, pa3Max,
mucnepcust). IlpeacraBinenune nanHeix. Pabora ¢ Tabnuuamu,
rpaduKkamMu, TuarpaMMamH.
Koncyabranus 6
IIpomexyTounas arrecranus (IK3amMeH) 12
Bcero mo aucuuninHe: 252

COOTBETCTBHUH C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPXKJIECHHOTO
MIPUKA30M
MunucrepcTBa
00pa3oBaHUs U HAYKU
P® ot 17.05.2012 Ne
413
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JUCHUIIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanuzanus nmporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KabuHeTa
MaTeMaTUKU [JIs TPOBEJNCHUS 3aHITHM JICKIMOHHOTO THMA, MPAKTUYECKUX
3aHATHI, B TOM YHCIE TPYNIOBBIX, WHIUBUIYAIbHBIX, MHUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIEr0 KOHTPOJIS U MTPOMEXKYTOUHON aTTECTaI|H.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CIIeUMaTU3UpOBaHHas MeOesb (CTOJIBI, CTYJIbs MO KOJUYECTBY O0yUYaIOUINXCs);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MOCOOWS,
oOecleynBaIIMe TEeMaTUYECKUE WUIIOCTpalud 1o paboyedt  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHaybl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

Kommbprotep wuMeeT J0CTyll K JJIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAaM,
BBIXOJl B TJI00ainbHYyI0 ceTb MHTEpHET, OCHAIlEH JIMIIEH3MOHHBIM MPOrPAMMHBIM
o0ecrieyeHueM.

3.2.  YuedHO-MeTOAMYEeCKOe ¥ HHGpoOpMANMOHHOE oOecrevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. bammvako, M. 1. Marematuka: yueonnk /M. U. bammakos.- 2-e u3.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yue6nuk mius CI1IO
/H.B. boromomos, ILM. Cawmoiinenko.- M.: Opaiit, 2019.- 40lc.-
(ITpodheccuonanbroe 0Opa3oBanue) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi mo maremaruke. B 2-x .
Y.1: yue6. mocoodue nis CIIO /H.B. boromonos.- 11-e u3a., nepepad. u gor.- M.:
FOpaiit, 2019.- 326¢.- (ITpodeccuonanbaoe oOpazoBanue). https://urait.ru

4, boromonos, H.B. Ilpaktnueckne 3aganust mo maremaruke. B 2-x .
Y.2: yueb. mocodbue qs CITO /H.B. boromornos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOEe mocoOWe [JIi  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiit,
2020. — 280 ¢. — (IIpodeccuonanbHoe oopazoBanue) https://urait.ru

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

6. boromonos, H. B. AnreOpa u Havana ananuza: ydyeOHOe mocoOue st
cpea”ero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2020. — 240 c. — (IIpodeccuonanbroe oOpazoBanue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ pemieHusiMa B 2 4. Yactp 1 :
yueOHOEe  IocoOMe I CpeaHero  MmpodecCHOHANIBHOIO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3natensctBo HOpaiiT,
2020. — 439 c.— (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CcpeaHero  npodeccHoHaIbHOTO — 0Opa3oBaHus /
H. B. boromosnoB. — 2-e u3n., ucnp. u gon. — Mocksa : M3garensctBo HOpaiiT,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. MaremaTuka: anreOpa ¥ Havajlla MaTEeMaTHYECKOTO aHaJIM3a, FEOMETPUS
Jutst ipodeccuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduisi/ ['yce
B.A., I'puropses C.I'. , UBosnruna C.B. - 2-e u3a. ctep.— M.: Akagemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypcenl

10.  www.fcior.edu.ru  (denepanbHblii  HEHTp  MH(GOPMAIMOHHO-
oOpazoBaTenbHbIX pecypcoB (PIIUOP)).

11. www.school-collection.edu.ru  (Egunaas koiwiekiust 1UGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbIii TOpTan «Ydeba»: «YpOKm»
(www. uroki. ru)

MeToanueckue yKa3aHusi i 0O0y4amomuxcsi MO0  OCBOEHHUIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
MPAKTUYECKUX PaOOT.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA YUYEBHOH

JUCIHUIIVIMHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHHUs

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

JIMYHOCTHBIE!

- OCO3HaHWE OOYYAIOIIUMHUCA POCCHHCKONH TpaKIaHCKOU
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEIEIICHUIO;

- HAJIMYMEC MOTUBAIMU K OOYYCHHIO W JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTHE BHYTPEHHEW IO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTENM HapoJoB Poccuiickon
®denepanny, UCTOPUYECKHX M HALUMOHAIBHO-KYJIBTYPHBIX TpagulUi,
dbopmupoBaHue CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYNIMOHHOIO MHMPOBO33PEHHS, ITPaBOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTH CTaBUTh I€JIM U CTPOUTH
JKU3HEHHBIE I1JIaHBbI;

- c(hOpMUPOBAHHOCTh MPEJCTaBICHUN O MaTeMaTHKE Kak
YHUBEPCAIHHOM SI3bIKE HAyKH, CPEICTBE MOJEIUPOBAHUS SIBICHUN U
MIPOLIECCOB, UEAX U METOJIaX MaTEMaTUKH;

— TIIOHMMaHWE€ 3HAYMMOCTH MATEMAaTUKU JUIsi  HAy4YHO-
TEXHHYECKOTO  Mporpecca, CHOPMUPOBAHHOCTh  OTHOIIEHUS K
MaTeMaTHKE KaK K 4YacTH OOIIEYeIIOBEYeCKOW KYJIbTYyphl 4Yepes
3HAKOMCTBO C HUCTOpPHUEH  pa3BUTHUS MaTEMAaTHKH, HBOJIOLMEH
MaTeMaTHYEeCKUX HJIEH;

— PpAa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO

BOOOpa)KE€HUs, aITOPUTMHUUYECKON KYyJIbTYphl, KDUTUUHOCTH MBIIIICHUS
Ha YpoBHEe, HeoOXoaumoMm i Oyaymed npodeccnoHaIbHON
JEeSTeIbHOCTH, JUIsl IPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa30BaHus;

— OBJAQJICHHE MATEMaTUYECKUMH 3HAHUAMH M YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JAMCUUIUIMH M JUCHUIUIMH NPO(ecCHOHATBHOTO
LUK, JUIs TOJydyeHUs o0pa3oBaHHA B 00JacTAX, HE TPeOYIOLIUX
yri1yOJIeHHON MaTeMaTH4ecKoi OJATrOTOBKH;

— TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIE
caM000pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHOLIEHHE K HENpPEephIBHOMY OOPAa30BaHMIO KaK YCJIOBHIO YCIIELIHOU
npodecCHOHATBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTh U CITIOCOOHOCTH K CAMOCTOSITENIbHON TBOPUYECKOH U

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHHUE
MUCHbMEHHOW paboTHI;
- BBITIOJIHEHUE
MIPAKTUYECKON pabOThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - 3K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOUYHON
aTTecTaluu -
BBIITOJIHEHUE
9K3aMEHALMOHHOTO
KOMILIEKCHOTO 3aJjaHus
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OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOW paloTe, COTPYIHHUYECTBY CO
CBEpPCTHUKaMH B 00pa3oBaTesIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
HCCIIEI0BATENIBbCKOM, IPOCKTHOM U IPYTUX BUJAX JIEATEIBHOCTH;

— OTHOUIEHHE K NpOPEeCCHOHANIBHON JESITeTbHOCTH Kak
BO3MOXXHOCTH Y4acTHUSi B PEIICHHHM JIMYHBIX, OOIIECTBEHHBIX,
roCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX POOIIEM;

MeTanpeaMeTHble:

- YMEHHUE CaMOCTOSITENIBHO ONPEAEIATh LEIU ACSITEIIbHOCTU
U COCTABJIATh IUIAHBI JESATEIBHOCTH; CAMOCTOSITEIBHO OCYILECTBIISTH,
KOHTPOJINPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTD;

- HCII0JIB30BAaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHKECHUS
MOCTaBJICHHBIX LIl U pealu3aluy IUIAaHOB JEsTeIbHOCTH; BbIOUPAThH
YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYalUsIX;

- YMEHHE IPOAYKTUBHO OOIIATHCA M B3aUMO/JICHCTBOBATH B
MIPOLIECCE COBMECTHOW JEATEIbHOCTH, YYUTHIBATh MO3ULUU JPYrUX
YYaCTHHUKOB JEATENbHOCTH, 3()(PEeKTUBHO pa3peniats KOHPIUKTHL;

- BJIQJICHHE  HaBbIKAMU  [IO3HaBaTeJIbHOW,  yueOHO-
UCCJIEOBATENIbCKOM M TMPOEKTHOM  JESATENbHOCTH,  HABBIKAMH
paspereHus npobieM; CIIOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSTEJIbHOMY IOMCKY METOJOB pPEIICHUs MNPAKTUYECKUX 3a/ad,
IIPUMEHEHHUIO Pa3JINYHbIX METOA0B II03HAHUS;

- TOTOBHOCTb U  CIIOCOOHOCTH K  CaMOCTOATEIbHOU
UH(OPMALIMOHHO-TIO3HABATENIFHON  JIESTENIbHOCTH, BKJIIOYas YMEHHE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLICHUBAThb M HHTEPHPETUPOBATH HH(MOPMALNIO, TMOIY4aeMylO U3
Pa3JINYHBIX HCTOYHUKOB;

- BIIQJICHUE SA3BIKOBBIMH CpPEACTBAMU: YMEHHE SCHO,
JOTUYHO W TOYHO W3Jararb CBOK TOYKY 3pEHHMs, HCIOJIb30BaTh
aZIcKBaTHBIE  S3BIKOBBIC  CPEACTBA; —  BJIAQJACHUE  HABBIKAMMU
MO3HABATEIILHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUN U
MBICJIUTEIIBHBIX IIPOLIECCOB, MX pE3YJbTaTOB M OCHOBAaHUMU, TI'PaHMI]
CBOErO 3HAHMS M HE3HAHWS, HOBBIX IO3HABATEJIBHBIX 3a]a4 U CPEJICTB
JUISL UX TOCTH KECHMS;

- LEJICYCTPEMIICHHOCTh B IIOUCKaX U IPUHATHU PELICHUH,
COO0pa3UTENbHOCTh M HWHTYWULUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpacoTy U TapMOHMIO
MHpa;

npeIMeTHbIe:

1) ymeHue omnepupoBaTh MOHSTHUSIMH: OIPEAEICHHE, aKCHOMa,
Teopema,  CIEACTBUE,  CBOMCTBO,  IPU3HAK,  JOKAa3aTelbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynHpoBaTh oOpaTHOE M
IIPOTUBOIIOJIOKHOE  YTBEPXKICHUE, IIPUBOJUTh  TPUMEPBl U
KOHTPIPUMEPHI, HCIOJb30BaTh METOJ MAaTE€MaTHYeCKOW WHIYKINH;
IIPOBOJUTH  JOKA3aTENIbHBIE pAacCyKIECHHUs IIpU pPELICHUHU 3a]ad,
OILICHUBATh JJOTUYECKYIO NMPABUIIBHOCTD PACCYXKICHUM;

2) yMeHue OIIEpUPOBATH MIOHATUSAMM: MHOX€ECTBO,
ITOJAMHOKECTBO, OIEpaly HaJ MHOXECTBAMH;, YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil ONUCaHUsA  PEabHBIX
IIPOLIECCOB W SIBJICHWW W IPH PELICHUHU 337a4, B TOM YHCIIE U3 JPYIHX
y4eOHBIX IPEMETOB;

3) ymMeHue omnepupoBaThb MNOHATUSIMH: Tpad, CBS3HBIM Tpad,
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JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U OIUCHIBATh
rpadbl pa3IMYHBIMU CIOCO0AMM; MCIONB30BaTh rpadbl MPU PELICHUU
3ajay;

4) ymeHue cBOOOJHO OIEPUPOBATH MOHITUSIMU: COYETAHUE,
IIEPECTAHOBKA, YHUCJIO COYETaHWH, YHCIO TEePEeCTaHOBOK; OMHOM
HeioToHa; ymMeHHe MpUMEHSATh KOMOMHATOPHBIE (QaKThl H PacCyKACHUS
JUI peLIeHus 3a1ay;

5) yMeHue oneprupoBaTh NOHATHIMU: HATYpaJIbHOE YHUCIO, IeNI0e
YHCII0, OCTaTOK MO MOIYJO, PAlMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE
YHUCIO,  MHOXKECTBA  HATYPaJbHBIX,  IEJbIX,  PalUOHAIbHBIX,
JI€MCTBUTENIBHBIX YUCEI; YMEHUE MCII0JIb30BaTh; MPU3HAKU JEITMMOCTH,
HAUMEHBIIMKA OOIMIA JeTUTeNlb W HauMEHbIee o0Iee KpaTHoe,
anroput™M EBKiuzaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C pa3jIMYHBIMHU
NO3UIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATH MOHATUSAMM: CTENEHb C
HEeNbIM TI0Ka3aTejeM, KOPEHb HATypalbHOH CTENEeHH, CTENeHb C
pallMOHAJIBHBIM  IIOKa3aTeleM,  CTeNeHb ¢ JACHCTBUTEIbHBIM
(BellleCTBEHHBIM) IOKa3aTeleM, Jorapum uucia, CUHYC, KOCUHYC U
TaHT€HC NTPOU3BOJIBHOTO YHCIIA,;

7) yMEHHUE OTIEPHPOBATH TOHSATHSIMH: TOXKAECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHUE, HEPAaBEHCTBO, CHUCTEMa
YpaBHEHHI M HEPAaBEHCTB, PaBHOCWJIBHOCTh ypaBHEHHH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, UPPALMOHANIbHBIE, IIOKAa3aTeNIbHbIE, CTEIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBl; yYMEHHME pellaTh YPAaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEHIaTh ypaBHEHHWs, HEPABEHCTBA H
CHCTEMBI C IMapaMeTpoOM; IPHUMEHSTh YpaBHEHHs, HEPaBEHCTBA, WX
CHCTEMBI Ul PelIeHHUs] MaTeMaTHYeCKUX 3ajiad M 3a/1a4 U3 Pa3IMuHbIX
oOracTell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEPUPOBATH MOHATUAMU: TIpaduK
¢byHkuu, oOpaTtHass (yHKIUS, KOMIO3ULMA (QYHKIUH, JIHHEWHas
GyHKuus, KBajpaTHuHass (QYHKIUS, CTENeHHas (QYHKIHUS C LENbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE byHKIMH, oOpaTHble
TPUTOHOMETpHUUYECKHE (QYHKIUH, MOKa3aTeNbHas W Jorapupmuueckas
GyHKIMM; yMEHHE CTPOUTh TIpaduku  (QYHKUIMHA,  BBINOIHSITH
npeoOpa3oBaHus rpadukoB (QyHKIHUI; yMEHUE HCHOIb30BaTh I'papuKH
GYHKIMA UIT M3YYEHHUs MPOIECCOB M 3aBUCUMOCTEH TpU pelIeHHH
3a[a4 U3 Jpyrux y4eOHbIX NMPEIMETOB U U3 PeaIbHOM )KU3HU; BBIPAXKaTh
dopMynaMH 3aBHCHMOCTH MEXIY BEJIMYMHAMH; YMEHHE CBOOOJIHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTb (YHKUMH, TMEPHOAUYHOCTD
(GYHKIIMM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb (YHKIIMH,
AKCTpeMyM (YHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HAUCHUS (PYHKIIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOJNUTH HCCIIEAOBaHUE (YHKIINU; YMEHUE
UCIOJIb30BaTh CBOMCTBA U IpaduKu GYHKIMN I pelieHus] ypaBHEHUH,
HEpaBEHCTB W 3aJa4 C MapamMeTpamu;, W300pakaTh Ha KOOPAMHATHOMH
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U X CUCTEM;

9) yMEHHE cBOOO/IHO OTIepUpPOBATH MOHSTUSMU:
MOCJIEIOBATEIbHOCTD, apU(pMeTHdecKas MNpOrpeccusi, reoMeTpruuecKas
nporpeccusi, OECKOHEYHO YyOBIBafOIasi TeOMETpHUYecKas IMPOTPECCHS;
yMEHHUE 3aJaBaTh IOCJIEA0BATEILHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYpPPEHTHBIX (hopMyIT;

10) ymeHHMe oONepUpOBaTh MOHITUSMHU: HENPEpPHIBHOCTD
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byHKIMKM, acuMOTOTHl Tpaduka GYyHKIWH, TepBas ©  BTOpas
npousBogHAas (PYHKIMH, TEOMETPHUECKHA U (DU3HYECKUNA CMBICI
IPOM3BOJIHON, IIepBOOOpa3Hasi, ONPEIENCHHbI MHTErpajg; yMeHHUe
HaXOJUTh ACHMIITOTHI rpaduka (QYHKIMH; yMEHHE BBIYHCIATH
IPOU3BOJHBIE CYMMBI, IPOMU3BEIEHHS, YaCTHOIO M KOMIIO3MLIUHU
(GyHKUIMH, HAXOAWTH YpaBHEHHE KacaTelbHOW K rpaduky QyHKIUM,
YMEHHUE UCIOJIb30BaTh IPOU3BOJHYIO JJISl UCCIENOBAHUS (DYHKIMH, A7
HAXOXXJCHUSA HAWJIYYIIEro pemieHHs B TNPUKIAIHBIX, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKUX M (PU3NYECKUX 3ajauax, JUlsl ONpelesIeHus
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMIAJM W 00beMbl ¢(uryp c
IOMOILBI0  MHTErpajia; MPUBOIUTH HPUMEpPbl  MaTEeMaTHYECKOro
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU hepeHInanbHBIX YpaBHEHUH;

11) ymeHue omnepupoBaTh IOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yuciaa, (opMa 3amuMcH  KOMIUIEKCHBIX 4Hucel (reoMeTpudeckas,
TPUTOHOMETpHYECKass W  anredpamyeckas); yMETb MPOU3BOIUTH
apupMeTHuecKue JEHCTBUS C KOMIUICKCHBIMU YHCIIaMH; HPUBOJIUTH
IPUMEPBI UCIIOTB30BAHUS KOMILJICKCHBIX YHCET,;

12) ymenue cBOOOJHO OHEpUPOBATH HOHATHUAMM: CpeaHEe
apudMeTHUecKoe, MenuaHa, HauOoJbllee W HaMMEHBIIEE 3HAYEHUS,
pa3max, AUCHEepCHsi, CTAaHAAPTHOE OTKIOHEHHE Ul OMMCAHUS YUCIOBBIX
JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIE C
OPUMEHEHHEM TIpaUUecKuX METOJ0B M JJIEKTPOHHBIX CPEJCTB;
rpadM4ecKd HCCIIE0BAaTh COBMECTHBIC HAONIOJCHHUS C TIOMOIIBIO
JarpaMM pacceuBaHus U JIMHEHHON perpeccuy;

13) ymeHre HaXOAUTh BEPOSITHOCTH COOBITHI C UCIIOJIb30BaHUEM
rpadU4ecKux METOOB; NPUMEHATh JUIsI PEUIeHUs 3anad  (popMyIIbI
CIIO)KEHUSI M YMHOXEHMsI  BEpoATHOCTeH, (opMyly  MOJIHOH
BeposiTHOCTH, (opmyny bepHynnu, xomOuMHaTOpHbIE (aKThl U
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE
OTIEPHPOBATH TOHATUSMHU: CIIydailHas BEJIWYHMHA, pacIpeelieHue
BEPOSITHOCTEH, MaTeMaTUUECKOe OXXKMJaHHE, AUCIIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOH BENMYWHBL, (YHKIMH pacupeneieHus |
IUIOTHOCTH  PAaBHOMEPHOTO,  IIOKa3aTeJIbHOTO M HOPMaJbHOIO
pacmpeneneHuii; yMEHHE  HCIOJb30BaTh  CBOWCTBA  HM3YYCHHBIX
pacripesiesieHuil 1711 pelieHus 3a7ay; 3HaKOMCTBO C MOHSATUAMU: 3aKOH
OOJNBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIEIOBAaHHN; yMEHHUE
NOPUBOANUTh TPUMEpPHl MPOSBICHHUA 3aKoHAa OONBIIMX YHCEeNl B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMas,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyd, INIOCKHM YroJj, JBYTPaHHBINU
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIIMBAIOIINECS TIPSIMbIE, MAPAIUICTHFHOCTh M TMEPIECHANKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yol MEXAY NMPSMBIMHU, YTOJl MEXAY NPSMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHPE, YMEHHE
ONEepUPOBATH MOHATUSAMHU: MHOTOIPAHHMK, CEYEHHE MHOTOIPaHHHKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TMpH3Ma, [HpaMuaa, Qurypa U
MOBEPXHOCTh BpAIlleHUs, IMJIMHAP, KOHyC, map, cdepa, pa3BepTka
MIOBEPXHOCTH, CEUEHHsS KOHyca W IWIMHApA, TMapajuleTbHbIe OCH WU
OCHOBAHMIO, CEUEHHE I1apa, IUIOCKOCTh, Kacaromasics chepbl, HIMHIPA,
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KOHyCa;, yMEHHE CTPOUTh CEUEHHE MHOTOTPaHHUKA, H300pakaTh
MHOT'OT'PaHHHKH, (DUTYPHI M TOBEPXHOCTH BPAILICHHS, UX CEYECHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITENILHO (dbopmynHMpoBaTh
OIpeNieNIeHUs] N3y4aeMbIX (UIyp, BbIIIBUIATh TMIIOTE3bl O CBOMCTBAX M
NPU3HAKAX T€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH MJIM OIPOBEPraTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NpPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIbHbIE TOCTPOCHHS,;

15) ymeHue cBOOOAHO ONEPUPOBATh MOHATHAMM: IUIOIIAMIb
¢uryper, o0beM (Urypsl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3Mbl, KOHyca, IWIMHApPA, 00beM Ky0a, MNpSIMOYroJIbHOIO
napajieNienunena, MUpaMuabl, MPU3MBL, IHIUHIpA, KOHYca, IIapa;
YMEHHUE HAXOJIUTh OTHOIIEHHE 00bEMOB ITOJJOOHBIX UTYD;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSIMU: JIBHIKEHUE,
napajelbHbli epeHoC, CUMMETPUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOM00US, MOAOOHBIE (UTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIe U MOAOOHbBIE (UTYpBI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, AapXHTEKType; yMEHHE HCIIOJIb30BaTh T'€OMETPHUECKHUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUUYECKHE BEJIUYMHBl (AJMHA, Yrod,
ioniaib, 00bEM) MPU PEIICHUH 3a7ad U3 APYTrux y4eOHbIX IPEIMETOB
U U3 peasilbHON >KHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUSMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BEKTOopa 1Mo 0a3ucy, CKalsIpHOE IPOU3BEICHHE,
BEKTOPDHOE IPOM3BEIECHUE, Yrojl MEXAY BEKTOpaMH; yMEHHUE
UCTIOJIF30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ [UIS PpEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYruX Y4eOHBIX MPEIMETOB;
ONepupOBaTh MOHATUSIMM: MaTpuLa 2x2 U 3X3, onpenenuTeab MaTpUIIbI,
TreOMETPUUECKUI CMBICIT ONPEeTUTENs;

18) yMeHwe MOAECIUPOBATH pEAbHBIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CHCTEMBI TI0 YCIIOBHIO 3aJla4M, HMCCIIEJ0BATh MOCTPOSHHBIE MOJIEIH C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOTYyUEHHBIN
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHe MOAETH C  TOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DPELIaTh CBSI3aHHbIE C HUMH
NpaKTUYECKHe 3a/1add; COCTABISITH BEPOSTHOCTHYIO MOJCTh U
UHTEPIPETHPOBATh MOJYYCHHBIH pe3yabTaT; pelarbh [PUKIaJHbIe
3aJa4d  CPEICTBAMH MAaTeMaTHYeCKOro aHaiu3a, B TOM YHCIE
COLMAIBHO-9KOHOMHYECKOTO U (PHU3NUECKOT0 XapaKTepa;

19) ymenue BBIOMPATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TPOIECCOB W SBICHHUH, YMEHHE pacIiO3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MAaTEMAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaTE€MAaTHYECKUX OTKPBITUM POCCHHMCKOM W  MHPOBOM
MaTeMaTHYeCKOM HayKH.
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4.2. @OH/ OLCHOYHBIX CPEJICTB ISl IPOBeACHUS MPOMEKYTOYHOM aTTeCTALNH
o0y4aromuxcs Mo JUCHUIINHE

IToxka3zaresm M KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpUTEpPUU OLEHUBAHHUS KOMIETEHLHM, ONMUCAHHUE IIKAJ
OLICHUBAHUS co/iepkKaTcs B mpuiioxeHuu 1.

KoHTposbHbIE M TeCTOBBIE 3aJaHUA
KoHTpoJsibHbIE 3a1aHUs COIepKATCS B TpHIIoKeHUH 1.
MeToan4yeckue MaTepuasibl

Meronuueckiue Marepuainbl, ONPEACISOIMe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepu3youmx (opMUpOBaHUE KOMIIETEHIIUM, coaepKarcs
B IpuiioxeHuu 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHBbIE CpeaCcTBA
JJIS1 MPOBe/IeHUsI MPOMEKYTOUYHOI aTTEeCTALMHU 10 JUCHUIINHE
0/.03 MaremaTuka

1.1. ®opma NpoMeKYTOUYHO aTTecTAIMU: dK3aMeH (2 cemecTp).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOI[I/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BBINOJIHEHUS 3aJaHU I

OneHuBaHue pe3yJabTAaTOB  BBIINOJHEHUS 3a/JlaHUNd  MPOMEKYTOYHOW  aTTecTaluu
00y4aroIuXCsl OCYLECTBIISIETCS HA OCHOBE CJIEYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMMX U NMPOPECCHOHATBHBIX KOMIETCHIUH, MPOJAEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OLCHKa BBIIIOJIHCHUA 3&HaHHﬁﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIICHMH Te€X KOMIIETCHUIUH, KOTOpble HeoOXomuMbl g 3(PGEKTUBHOTO BBIMTOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKHM — CHUCTEMa OLIEHWBAHUsS BBIMOJIHEHMs 33JaHUN JOKHA 00Janarh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OIIEHKM — CHCTEMa OILIEHHMBAHHUS BBIIOJIHEHHS 3aJaHUM JIO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCUMON OT OCOOECHHOCTeW NpOodecCHOHAIbHOW OpHEHTAlMHU WM [PEANOYTeHUN
npenojaaBaresieil, OCyIECTBISIFOIINX KOHTPOJIb WIN aTTECTALIUIO.

[Ipy BbINOSHEHUH MPOLIEAYP OLEHKH 3aJaHUN HUCIHOJIB3YIOTCS CIENYIOIIUE OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METO/I pacyeTa CBOJAHBIX 0aslIoOB;

Pe3ynbTaThl BBINONHEHUS 3aaHUN OLIEHMBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM IMIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

Onenka KonnuyectBo 0a/1510B, HAa0paHHBIX 32
BBINIOJIHEHHE TEOPEeTHYECKOI0 U MPAKTHYeCKOIo
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BOIpoca).

2. BemmonuuTk npaktuyeckoe 3ananue (1 3aganue).

IIpumepHBbIe BOpoCHkI 115 codeceOBAHUS
1. Lenble u paumoHagbHbIE YUCIIA.

2. JlelcTBUTEIbHBIC YHCIIA.
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[TpuGinKeHHbIE BEIYUCICHHUS.
KommiekcHsble yncia.
KopHu u crenenu.
KopHu HaTypaJIbHOM CTENEHU U3 YMCIIA U UX CBOMCTBA.
Crenenu ¢ parioHaIbHBIMU ITOKA3aTENISIMHU, UX CBOICTBA.
Crenenu ¢ 1eHCTBUTENBbHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm yncna. OcHOBHOE JoTapu(PMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. ColicTBa 10oraprudmoB.

11. Jlorapudm. lecsTuunbie M HATYypaIbHBIC JIOTAPU(MBI.

12. Jlorapudm. Onpenenenue. IlpaBuna nerictBuii ¢ morapudmamu.

13. Jlorapudm. OcuoBHbIe OHATHS. [Iepexoa K HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTEIEHHBIX U TOKA3aTEIbHBIX BHIPAXKEHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JOTAPUPMHUUECKIX BBIPAKECHHH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

19. Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCTIA.

20. 3Haky, YHCIIOBBIE 3HAYEHUS U  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKHUX (PYHKIUH.

21. TpuroHoMmerpuyeckue (PyHKIIUU YUCIOBOTO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

25. CuHyC U KOCHHYC ABOMHOrO yriyia. @opMyJibl HOJOBUHHOTO YyIIa.

26. IIpeobpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKIIHI B TPOU3BEACHHUE.

27. IlpeoOpa3oBaHue NpoU3BEICHHSI TPUTOHOMETPUUECKUX (QYHKLIUN B CyMMY.

28. IIpeobpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUIECKUX BBHIPAKCHUH.

29. Belpa)kxeHHEe TPUTOHOMETPUYECKMX (QYHKLUI Yepe3 TaHI€HC IOJIOBUHHOIO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIa.

31. Tpocreiimme TPUTOHOMETPUYECKHIE YPAaBHEHHUS.

32. IIpocreiimye TPUrOHOMETPUYECKHE HEPABEHCTBA.

33. Oynkuuu. OcHoBHBIE TOHATHSA. OOnacTe ONpeneneHuss W MHOXKECTBO
3HAYCHUM.

34. Oynkuuu. ['paduk pyHKInw.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIUMM, 3aJaHHBIX pa3IMYHBIMU
CHoco0amH.

36. ®ynkuuu. CBoiicTBa PyHKIUH.

37. ®Oynkuuu. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTrPAaHHMYCHHOCTb,
HNEPUOIUYHOCTb.

38. Oynknuu. IIpoMexxyTKm Bo3pacTaHuss U yObIBaHHs, HauOoybIIee U
HaMMEHbIIIee 3HAUEeHUs, TOUKU dKCTpeMyMa. [ paduueckas HHTEpIpeTarus.

39. Cnoxnas ¢yHKOus (KoMmo3unus). ApudMeTHUeCKHe Olepamud  HaJ
byHKIUAME.

40. ®Oynakumu. [ToHsTHE O HENMPEPHIBHOCTH (PYHKITUH.

41. OGpatHble QyHKiuu. O6MacTh onpeneneHuss U o01acTh 3HaUYCHUH 0OpaTHON
GyHKIHH.

42. O6patuble pyHkuuu. Coiicta. I'padux o6paTHO# QyHKIHH.

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapupmuueckue ypaBHEHUS U HEPAaBEHCTBA.

45. Tloka3zatenbHas QyHKLUS, €€ CBOMCTBA U rpaduK.

46. Tloka3aTenbHble ypaBHEHUS 1 HEPABEHCTBA.

BO~NOGOR~W
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47. CrenennHast QpyHKIMs, ee cBOiicTBa U rpaduk.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOUW (PYHKITHH.

49. OO0nacTh ompeeleHuss 1 MHOXKECTBO 3HaYCHUI (QyHKIUM y= SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHuss 1 MHOKECTBO 3HAYCHHUH (DYHKIIMHU y= COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompeneneHusl 1 MHOXKECTBO 3HaueHUH (QyHKImu y= tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp onpeneneHns 1 MHOXECTBO 3HAUCHUH QyHKIUU y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeoOpazoBanus rpadukoB QyHknmit. CHUMMETpHsT OTHOCHUTENIBHO OCEi
KOOpJMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeoOpazoBanusi rpadukoB (yHkuid. CHUMMETpUs OTHOCHUTEIHLHO Hadaja
KOOp/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCHUTEIBHO MPSIMOI
y=X.

57. IlpeoOpazoBanusi rpaduxoB (yHKIuN. PacTsokeHue W ckaTue BIONb Ocei
KOOp/MHAT.

58. VpaBHenus. PaBHOCHIIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPUEMBI UX PEUICHUSI.

60. Cuctembl ypaBHEeHUI. PaBHOCHIBHOCTH CHCTEM ypaBHEHUH.

61. Cucremsl ypaBHeHU. OCHOBHBIC TPUEMBI UX PEIICHHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PEIICHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

64. Vcnonb3oBaHue CBOMCTB U rpadukoB (GYHKIMI MPU pElIeHHH YpaBHEHUN U
HEPaBEHCTB.

65. MeToa MHTEpPBAJIOB.

66. N3o00pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI ypaBHEHUI
C IByMsI IEPEMEHHBIMHU U UX CUCTEM.

67. N3o0paxeHue Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIEIOBATEIHLHOCTEMH.

69.  CymmupoBaHUE MOCIEI0BATEILHOCTEH.

70. [TonsiTre 0 MPOU3BOAHON (YHKIIMH, €€ TEOMETPUUECKUI CMBICII.

71. ITonsATHE 0 MPOU3BOAHON QYHKIUH, €€ PU3MUECKUIT CMBICI.

72. VYpaBHeHUe KacaTeIbHOW U HOpMaJIU K rpaduKy DyHKIIHH.

73. ITpon3BoiHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

74.  Ilpou3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

75. [IpuMeHeHHe NPOU3BOJHON K HCCIENOBaHMIO (YHKIHMH M MOCTPOEHHIO
rpadukoB.

76. ITpumMepbl UCTONB30BaHUS MPOU3BOJHOW JUISI HAXOXKACHUS HAWIYYIIEro
peIeHNs B IPUKJIAIHBIX 3a/1a4ax.

77.  Bropas nmpous3BojHas, ee reoMeTpruuecKuil cmbici. Haxoxxaenue ckopoctu
JUTSL TIpoliecca, 3aJlaHHoro (popmyIoit u rpaduxom.

78. Bropas nmpousBogHas, ee (usnueckuit cmbicin. HaxoxneHue yckopeHHs
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

79. IlepBooOpasnas u unrerpain. CBoHcTBa.

80. Tabmuma mepBooOpa3HBIX.

81. OmnpeneneHHblii MHTErpajl, OCHOBHBIE CBOWCTBA M €ro I'€OMETPHUUYECKUI

cmbica. @opmyna Hetorona—IJleitOHuna.
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82. [IpumeHeHrne ONpENENEHHOr0 HWHTErpaja JJid HaxOXACHUS IUIOMIaJAn
KPUBOJIMHEWHOW TpaIeruu.

83. OcHoBHBIE  TOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHwus.
[TepecTanoBKM.

84. 3ajaud Ha TMOJCYET YHUCiIa pPa3MEIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemenue 3aa4y Ha nepeGop BapHaHTOB.

85. ®opmyna 6unoma Hetotona. CBolicTBa OMHOMUHATIBHBIX KO PHUIIMEHTOB.

86. Tpeyronsuuk Ilackars.

87. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

88. [Ipencrarnenne naHHBIX (TAOIUIIBI, TUATPAMMBI, TpadUKH)

89. B3anmMHoe pacronoxxeHue AByX MPsIMBIX B IPOCTPAHCTBE.

90. [TapamiensHOCTh TPSIMON U IJIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92. [leprnieHIUKYISIPHOCTD MPSMOM U TIIOCKOCTH.

93.  IlepneHAuKYISp U HAKIOHHAS.

94, VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. VYroa Mexay MI0CKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH IBYX IIOCKOCTEH.

98. I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: MAPAJUIENBHBIN TEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpPHS

OTHOCHUTEIIBHO TJIOCKOCTH.

100. MmuororpanHuku. Bepmmnel, pedpa, rpaHu MHOTOTPaHHHUKA.

101. [Ipusma. Ilpsamas u HakiaoHHas npusMma. [IpaBuibpHas npusma.

102.  Mmuororpannuku. [lapamnenenumnen. Kyo0.

103. ITupamwupa. [IpaBriibHas mupamuaa. Y cedeHHas nupamuaa. Terpadap.

104. Cummerpuu B KyOe, B mapajuiesenunesie, B Ipu3Me U HupamMue.

105. Ceuenus ky6a, IpU3MbI U TUPAMHU/IBI.

106. IIpencraBieHwe O MPABMILHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO, OKTadIp,
JIOICKA’AP U UKOCADIP).

107. Hwumuaap. OcHoBaHWE, BHICOTa, OOKOBas IMOBEPXHOCTh, OOpasyromias,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. Yceuennsiii konyc. OcHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTD,
oOpasyroasi, pa3BepTKa.

110. VYceuennslit koHyc. OcHOBaHUE, BbICOTa, OOKOBas MOBEPXHOCTH,
oOpasyroiasi, pa3BepTKa.

111. OceBble ceyeHUs1 KOHYCa U CEUEHMs], MapajielibHble OCHOBAHUIO.

112.  Illap u cdepa, UX CEUCHHUSI.

113. KacarenpHasi TUIOCKOCTb K cepe.

114.  O6wem u ero uzmepenue. MurerpansHas popmyna oobema.

115. OO6wem Tema. Dopmynsl  oObema Ky0a,  NPSAMOYTOJIEHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

116. dopmynsl oObeMa NMUPaMUIBI U KOHYCA.

117.  ®opmynsl 00beMa mapa u miomaamn chepel.

118.  dopmyssl IIIOMAAN TOBEPXHOCTEH IMIMH]PA U KOHYCA.

119. T[lomoOme Tten. OTHOMCHHWS TUIOMIAJIEH TIOBEPXHOCTEH W 00BEMOB
MOIOOHBIX Te.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE.

121. dopmyna paccTOSIHUS MEXITYy ABYMsI TOUYKaMHU. Y paBHEHHE CEpHI.

122.  BexTopsl. Momynbs BekTOpa. PaBeHCTBO BEKTOPOB.

123. CroxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO.
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124.  Bextopsl. Koopannatsl. Pa3nosxenue BeKTOpa 10 HapaBJICHUSIM.

125.  VYron mexnay aByms Bektopamu. [Ipoekius BekTopa Ha OCh.

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHUE BEKTOPOB.

127.  HUcnonb3oBaHHE KOOPJAMHAT U BEKTOPOB IMPH PEIICHUH MAaTEMaTHYECKUX U
NPUKIIAJIHBIX 33/1a4.

I[IpuMepHbIe NPpaKTHYECKHE 3aaHUSA
Pa3BuTHE NOHATHS 0 YHCIIE

1. Brraucauts:
(1+i)®
2. Ha¥iti MOy M apryMEHT KOMILJICKCHOTO YHCIIa
z=-5i
3. JlaHbI ynca:
Z=2+5

z,=1-%

Haiimure: ©1° %2

4. JlaHbI ynca:

£ = \IIIE_ ng

Zq= \I'IE +J§i

Haiiure: “1~ “2

Kopuu, crenenu u jJjorapugmbi

1. Berancmure |0g _log,log.log 512
22.11°

2. Beruucnure ———
22

1 1
3. Berauciure > |og47+ |0g432—§ |Og428

4, Brruucnure |0g312—%|0g332+%|0g36

OCHOBBI TPHTOHOMETPHH
37T

o Sln— o
1. Haiitu 3nak yncna 3 . OtBer obocHyiiTe.
2. Haiitu 3Hak uncna Ctg28()° . Orser oGocHyiire.

all
o Co0s— .
3. Haiinure 3HaK yncia 6 . OTBeT o0OoCHYiIiTE.
4. Jlokaxwure, uyro LG *& — SIN*a =L g*a - sin*a

DyHKIUH, UX CBOICTBA U IPAPUKH
1. [Toctpouts rpaduk GpyHKIUN

r

y=x3
2. [Toctpouts rpadux GyHKIMH

1
y=x 4++1

Ax
F¥= :
3. Hana ¢pyHKIms x+2 | Haiitu 3HaueHHs (YHKIUY B TOUKAX -
1, 310
— 3 _

4. Haiitu o61acTh onpenenenus GyHKuun ~ In( x” - 6x+10)
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YpaBHeHHsI M HEPABEHCTBA
1. Pemure ypaBHeHHE COS ( X+ %) =1

2 Pemure ypaBuenue 3tg (3X + %) =3
3. Pemmte ypasrnenne 1—tg°x = 2tgx
4

Peumte ypasHenne €0S(1—X) =4

Havajga MaTeMaTH4YeCKOro aHAJH3a
1. Brruncnure

lim(x?—5x+3)

x—=3

2. Borunciure: lim ——
x—+2 b=
3. HaiinuTe npou3BoaHYIO (yHKITHIA:

a) f(x)=5x*+3x +7

6) f(x) == —2Vx +7

4. Halitu  ypaBHeHue kacarenpHOM K Tpaduky (yHKUUU
v=12x*+1

5 Haiigure npousBoanyio Gynkiuu Y = ¥ A~ +3X + 4

6. Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI
f(X) =—2x> +21x* —72x+9

7. Haiiaure npomssoanyio ¢pyskmmn Y =sin(x® +2)-cos(x—2)

8 HaiiguTe NIPOMEXKYTKM MOHOTOHHOCTH (DYHKIUM U TOYKH
BKCTpeMYMa j.? = .1{:“ + 6}.:‘ + ox + 8
9. HaiiguTe TOYKH mepernba M IPOMEKYTKH BBITYKIOCTH Ipaduka

bynkuun ¥ = X - 6X7 + 4
10. Haiinure nOpOMEXYTKM MOHOTOHHOCTH (YHKIMM U TOYKHU
skctpemyma V' = X7 - 6x* +0x
11.  Jokaxwurte, yto pyHkuus F sBusercs mnepBooOpa3sHOM g (QYHKIUH
f(X) Ha mpoMexyTke ( - o0 ; +00), ecnu
a) Fx)=x3-4, f(x)=3x% 6)F(x)=2x-x? f(x)=2-2x.
12.Beluucnure  UHTErpai J(xz +4x+1)dx Beluucnaure miIomangb

durypsl, orpanndeHHoi rpadgukomM GyHKIMH Y =3X’, OpAMBIME X=2,X=4 u

OCBIO a0c1uce
2xdx

3+x°
14.Bpruncnure miomans (GUrypsl, orpaHndeHHON rpagukoM (QyHKIUU

13.Beruncnure nHTErpa J.

y =16— X" 1 ockio abermce
15.Bprancaure 1iomans QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU
y=1—x* u ochro aberce

Kom0OunnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIOCOOAMH  MOXHO
chopmMHupoBaTh KOMaHIy W3 4 4eJIOBEK JUId YydacTHs B MaTeMaTU4YecKon
onummuazae?

2. Beruncmuts: A73+Ag*+As
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3
P7_’K‘26+i;'

3. Hatitu 10

4, CKOJIbKO Pa3IMYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aIHCaTh C TIOMOIIBIO (P
2,3,4,5, 6,7 Takum o0pa3oM, 4TOOBI Bce UQPPHI B YUCIIaX ObLIN Pa3IuIHbI?

5. HIudp ceiida obpazyercs u3 nByx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B Unciae MOTYT MOBTOPATLCS). Bropoe, Tpex3nauHoe
qrcio, oopasyercs u3 uudp 7 u 6. CKOIbKO pa3IMnIHBIX MTUPPOB MOKHO HCIIOIH30BATh B TAKOM
ceride?

6. Han psing uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmMerndeckoe, pa3max,
MOJTy U MEJTAHY.

1. Ipu xaxux 3nauwenusx x cpeonee apupmemuneckoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Beioopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligure Meauany 3Toi BEIOOPKH.

9. Onpenensisi cTeNeHb 3aCOPEHHOCTH IBETOYHBIX CEMSH, BBISICHSIIIH, CKOJIBKO CEMSTH

COpHBIX PACTEHUM COAEPKUTCS B Kaxk10M U3 100 mpou3BoIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OZIMHAKOBBIM 4MCIIOM ceMsH. [lomyunnu:

Yucno ceMsiH COPHBIX PACTEHUI

Yuciio nakeTon

Haiitu cpeanee apudmeTrueckoe U MOAYy.
10.  Tloacuuranmu obveM mpomax maraswHa B TedueHue 10 muel (B ThIC. pyo.): 45, 39,
33,37,31, 29, 41, 41. Haiitu cpennee apudmMerndeckoe, MOy U MEIHAHY.

I'eomeTpus
1. OceBoe ceueHHE KOHYyca — IMpaBWIbHBIA TPEYTrOJIbHUK CO CTOpOHOW 12 cwm.
Haiinute muiomanp ceyeHus, NMPOBEJCHHOIO depe3 [Be oOpas3yrolue KOHyca, Yrol MEXIy

koropsivu  paBeH 3() .Otpesok AD HepICHIMKYISPEH K IUIOCKOCTH DaBHOOEAPEHHOIO

tpeyromsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD 1o npsimoii BC.

2. Paccrossane ot Toukm M 10 KakaoW W3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miockoct ABC, eciiu AB=6 cm.

3. B tpeyronsauke ABC nano: £ZC =90°, AC=6 cm, BC=8 cm, CM — menuana.
UYepes Bepminny C mpoenena npsimas CK, meprieHaukynsipHas K TMIOCKOCTH TPEYroJbHUKA

ABC, mpuuem CK=12 cm. Haiiqute KM.
4. Yepe3 cropony AB pomba ABCD mnposenena miockocte ADM Tak, uto

neyrpanHelii yron BADM pasen () . Haitaure cropory pomba, ecimu ¢BAD =45 4

paccTostHue oT Touku B mo mnockoctn ADM paBHO 4\/§
5. CyMMa momazied Tpex rpaHeil mpsiMOYroJbHOTO Napajienenuneaa, UMEIOIINX

o0myto BepiuHy, paBHa 404 om®, a ero pebpa mponopuuoHaabHbI uynciaam 3, 7 u 8. Haligure
JIAAaroHajb MapajyieienuIea.

6. N3MepeHnss mpsiMOYroibHOTO Tapajulesnenurena paBHbl 8 ¢M, 12 cm u 18 cm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro napasuiesenunesa.

7. [ITap pannyca 41 1M nepecedeH IUIOCKOCTBIO, HAXOASAIIECCS HAa PaCCTOAHUM 9 M
oT neHrpa. Haligure muiomans cedeHus.

8. B xonyce nnuna oOpasyrormiei paBHa 5, a paauyc ocHOBaHHs paBeH 4. Haiigure
00BbeM KOHYca.

9. Haiity kocuryc yrota mexy sektopavm: @(2,—1,1) u b(4,—3,5)
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1.3.2 Kpurepuu onieHKH

Kputepuu onieHk# pe3yibTaTOB BbINOJIHEHHSA
TEOPETHYECKOr0 3a1aHUs

basiel 3a
KPUTEPHUH OLICHKHU

MakcuMaJbLHBII
0as1 — 1 6ana

- JEMOHCTpUpYeT TIJIyOOKOe, IIOJHO€ 3HaHWE€ M IIOHUMaHHe
IIPOrPaMMHOTr0 MaTepHaa;

- HCYEPIIBIBAIOLIE, IIOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH BEPHO
U3JIaraeT MaTepuai;

- Ja€T TOYHOE OIIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHUMH;

- TIpU OTBETE JEMOHCTPUPYET CaMOCTOSATEIbHOCTb CYKICHHI,
IIPUBOJUT BEPHBIE apTyMEHTHI, 1€IACT IPaBUJIbHBIE BBIBOBL;

- IPaBUIIBHO M OOCTOATEIBHO OTBEYACT HA CONYTCTBYIOIINE BOPOCHI.

1

- JEMOHCTpUpYeT TIJIyOOKOe, IIOJHO€ 3HaHWE€ M IIOHUMaHHe
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM IpaBWJIbHO, 0€3 U3MEHEHUsI OCHOBHOM CYTH I'PaMOTHO M
JIOTMYECKHU BEPHO U3J1araeT MaTepual;

- JIOIyCKaeT HEeCYLIECTBEHHbIE HETOYHOCTU MpH ONpEACICHUU WU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOSATENBbHOCTb CYXJIEHUH,
IPUBOJUT BEpPHbIE AapPryMEHTHI, BEPHO, HO C HE3HAYUTEIbHBIMU
olIMOKaMU JieJaeT BbIBO/IbI,

- MpaBWIbHO, HO COBEpIIAs HE3HAYUTEJbHBIE OIIMOKH, OTBEUAeT Ha
COITYTCTBYIOIIME BOIPOCHI.

0,5

-pacKpbIBa€T OCHOBHOE COJAEp)KaHHE Yy4yeOHOro maTepuana, HO
0OHApYKUBAIOTCS CYLIECTBEHHBIE poOeJbI B IMOHUMaHUU
IIPOrPaMMHOI'0 MaTepuania

- HEMOJIHO, HapylIasi MOCIeI0BATEIbHOCTh U3JIaraeT MaTepual;

- JIOMyCKaeT OIIMOKM B OMpPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JIEMOHCTPUPYET CaMOCTOATENBHOCTh CYXKJICHH,
MPUBOJIUT YaCTHYHO BEPHBIE apryMEHTBI, OTIEIbHBIE BBIBOJIBI HEJb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPyJAHEHUs, OTBEYas Ha
COITYTCTBYIOIIME BOIIPOCHI.

0,25

- HE 3HAET 3HAYUTEILHON YaCTH MPOrPAMMHOI0 MaTepHaia, JONMyCKaeT
CYIIIECTBEHHBIE OLITUOKU;

- HE 3HaeT WIM JaeT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MMOHSITHH

- HE MOXET MPUBECTH BEPHBIE APryMEHTHI, JIEJIACT HENMPaBHIIbHBIE
BBLIBOJIBI;

- HEBEPHO OTBEYAET HA COMMYTCTBYIOIINE BOMPOCHI.

UTOro
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Kpurepun oneHKH NPaAKTH4YECKOI0 3aJaHUs MO ajredpe banabl 3a
KPUTEPHUHN OLEHKH
Xop pelieHus BEPHBINA, MPUBEICHO BEPHOEC OOOCHOBAHHOE PEIICHHE, 15
IIOJIyYEH BEPHBIA OTBET ’
Xop pelieHus: BEpHBIN, HO JOMYIIEHA OJIHA OIIMOKA BBIUMUCIUTEIHLHOTO 1
Xapakrepa,
Pemenue HayaTo JIOTMUECKH BEpPHO, JONYLIEHA BBIYMCIUTEIbHAS 05
omnOKa; WIK pelIeHue He JOBEJICHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelieHne, HEBEpHbIN OTBET WIM OTCYTCTBUE PEIIEHUs 0
UTOT'O 1,5
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a

KPUTCPUHU OLICHKU

1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;

IPUBE/IEHA BEpHAs I10CJIE0BATEIBbHOCTh BCEX IIArOB PELIEHUS; BEPHO
000CHOBaHBI BCE KJIFOUEBBIE MOMEHTHI BHIOPAHHOTO CIIO0C00a peLIeHHUS;
BEPHO OTMEUYEHBl Ha YEpPTEKE CBOMCTBA BCEX MPEICTABICHHBIX B 1,5
ycloBUU GUTYp U UX DJIEMEHTOB;

BEPHO BBINOJIHEHBI BCE MPe0Opa30BaHUs U BHIYMCICHUS;
MOJTy4€H BEPHBII OTBET

2 | HaiieH BEpHBIN CIIOCOO PELICHHUS;

IIPUBE/ICHA BEPHAs I10CJIEI0BATEIBHOCTD BCEX 111ar0OB PEIICHHUS;
JOTYIIEHBl OTCYTCTBUSL U (WJIM) HErpyoOble OMMOKH B OOOCHOBaHMSIX
KIIFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHbI HA YEPTEXKE CBOMCTBA MPEJCTABIECHHBIX B YCIOBHUH 1
¢GuUryp u ux 3JE€MEHTOB, KOTOPbIE UIPAIOT BAXKHYIO POJb B PELICHUU
3a]a4u;

JIOIYILIEHa OJ[Ha Herpy0as BBIYMCIMTEIbHAS OUIMOKA, HE BIUSIOIINE Ha
IPABWJIBHOCTbD JAJIbHEHUIIET0 X01a PeIICHUs

3 | XOJ pelieHus BepHBI;

pelreHue, BO3MOXHO, HE 3aBEPIICHO;

JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKHA B OOOCHOBAHMSIX
KITFOYEBBIX MOMEHTOB;

OTMEUYEHHBIC Ha YepTEeKe CBOICTBA MPE/ICTABICHHBIX B YCIOBUH (pUryp 0,5
U UX DJICMEHTOB HMCIOT HETOUHOCTH;

JOTIYIIEHbI HEerpyOble OMMOKHA B BBIYMCIEHHUSX M B MPEOOpa3OBaHUSX,
HE BIIMSFOIINE HA TPABUILHOCTh XOJIa PEIICHHUS,

B pe3yJbTaTe dTUX OMIMOOK MOXET OBbITh MOJTYYEeH HEBEPHBIH OTBET

4 | HeBepHOE pelleHre, HEBEPHbIN OTBET WJIM OTCYTCTBUE PELICHUS 0

NTOIO 15

1.4. MaTepuaJbHO-TeXHHYECKOE 00ecneveHne I NPOBeIeHUs TPOMEKYTOYHOH
aTTecTaluu

ATTecTanu NpoBOAUTCS B yueOHOM KaOMHETe MaTeMaTHKH.

1.5 Y4eOHo-MeTOaMuYeckoe M HHPOPMALMOHHOE o0ecredeHUHe sl NPOBedeHUs
NPOMEKYTOYHOM aTTeCTALUM

OcHoOBHbIE y4eOHbIe H3TAHUSA

1. Bammakos, M. U. Marematuka: yueonuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Cawmoiinenko, [L.M1. Marematuka: ydebnuk mis CIIO /H.B.
boromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IIpodeccuonanbroe 0OpazoBaHme)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromonos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiir, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero NpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. KoxyxoB, A. A. IlpokodbeB. — 2-¢ u3Ad., UCHp. U AOI. —
MockBa: WzpatenbctBo IOpaiir, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa u Havanma aHanu3a: ydyeOHOe IOcoOWe IS CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garenscTBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOe
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemeHussMd B 2 4. Yacte 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3z., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anrebpa W Hayajla MaTeMaTHYECKOTO aHallh3a, TEOMETpHsS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropses
CTI. , Usoaruna C.B. - 2-¢ usn. crep.— M.: Akaaemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypcsl

10. www.fcior.edu.ru (PenepanbHbIii IEHTP HHHOPMAITMOHHO-00Pa30BaATEIBHBIX
pecypcos (OLIMOP)).

11. www.school-collection.edu.ru (Exunas komteknus udpoBbix 00pa30BaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O0pa3zoBarenbHBIN TOpTAT «Yueday: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue ykazaHus AJ1sl 00y4al0UXCS 110 OCBOEHUIO THCIHIIUHBI

13. Meroaunueckre yka3zaHus /Ui 00y4arolUXCs 0 BBIMOJIHEHHUIO MPAKTUYECKUX padoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

