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1. IMACIIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JJUCHUTIJIAHBI
0/1.03 MATEMATHUKA

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
OI'OC CIIO mno cnemuansHoct 21.02.03 CoopyxeHue U 3KCIUTyaTauus
ra3oHe(TENPOBOIOB U ra30HEPTEXPAHUIIHILL.

1.2. Mecto yyeOHoM nucuuninHbl B cTrpykrype HHITCC3:

YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOEHHS Y4e0HOM TUCUMIIJIMHBI:

B pesynbTaTte oOCBOCHHMS Y4yeOHOW MMCHMIUIMHBI OOYYAIONIMICS JOJIKEH
JNOCTUYb CIEAYIOIINE PE3YIbTAThI:

JIMYHOCTHBIE!

- OCO3HaHUE OOYYaIOIIUMUCS POCCUUCKOM TPaKJAHCKON HWJIEHTUYHOCTH;
TOTOBHOCTh K CAMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIPECICHUIO;

- HajgMyue MOTHBallUM K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1IeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX I€HHOCTEeW HaponoB Poccuiickonn denepannn, HCTOPUYECKUX H
HallMOHAJIBHO-KYJIbTYPHBIX  Tpagului, (QOpMHUpPOBAHME CHUCTEMBl  3HAUYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTUKOPPYILMOHHOTO  MHPOBO33PEHUS,
IPaBOCO3HAHMS, SKOJOTUUECKON KYJIbTYPhI, CHIOCOOHOCTH CTaBUTh I€JIU U CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O MaTEMaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICTUPOBAHUS SIBJICHUNA U MPOIECCOB, UJESIX U METOJax
MaTeMaTUKH;

— MOHUMaHWE 3HAYMMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIIIJICHUSI, TPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKON KYJIBTYPhl, KPUTUUYHOCTH MBIILUICHUS Ha ypOBHE, HEOOXOAMMOM
U1 Oyaymien nmpodecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJKEHUSI 00pa30BaHMs U
caMm000pa30oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU B
MTOBCEIHEBHOM >KU3HHU, I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCITUTUINH TPOQPECCUOHAIIBHOTO ITUKJIIA, JIJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyroUMX yriyOoJIeHHOH MaTeMaTUYeCKON MOITOTOBKH;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM0oOOpa30BaHMIO, HA NPOTSHKEHUU BCEHM JKW3HU; CO3HATENIBHOE OTHOIIEHUE K
HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCJIOBUIO YCHEIIHOW MpodecCHOHANIBHON U
0OIIIECTBEHHOM JESITEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBEHHOU JESATEIbHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTE, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pazoBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe10BATENLCKON, TPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

— OTHOIIEHHE K MPOodheCcCUOHATBHOM eI TeIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B PpELIEHUWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
poOJieM;

MeTanpeaMeTHbIe:

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

— WCHOJIb30BaTh  BCE  BO3MOXHBIE  pECypChl ISl  JTIOCTHXKEHUSA
MIOCTABJICHHBIX 1€ U pealn3aluu IJIaHOB JESATEIbHOCTH; BBHIOMPATH YCIEIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpoliecce
COBMECTHOM JEATEIbHOCTH, YUYUTHIBATh MO3UIIMHU JPYTUX YUYACTHUKOB JICATECIBHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HABBIKAMM I103HABATEJIbHOM, Y4EOHO-MCCIIEIOBATEIbCKON U
IPOEKTHOM JESITENbHOCTH, HAaBBIKAMHU pa3pelieHuss MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJOB PEUICHUS MPAKTUYECKHUX 3aJ1ad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENIbHON HH(POPMAIIMOHHO-
MO3HABATEIIbHOW JEATEIBHOCTH, BKJIIOYAs YMEHUE OPHUEHTHUPOBATHCS B PA3JIMYHBIX
HMCTOYHUKAX HWH(OpMaIMu, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOpMaIIUIO, MOTYyYaeMyI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU. YMEHHUE SICHO, JIOTUYHO M TOYHO
U3JIaraTb CBOKO TOYKY 3PEHUSI, HUCIIOJb30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBbHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, TI'PAHULL
CBOETO0 3HAaHMS W HE3HAHWS, HOBBIX II03HABATENIBHBIX 3aJa4 U CPEIACTB ISl UX
JNOCTUKEHUS,

— LEJICYCTPEMJIIEHHOCTh B TOWCKaX W MPHUHATUU  PEIICHUH,
COO0pa3UTENBLHOCT, U HMHTYHUILIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUT;
CIIOCOOHOCTH BOCIIPUHUMATH KPAacCOTy U TAPMOHUIO MUPA;

npeaMeTHbIE:

1) yMeHue omnepupoBaTh TOHSATUSIMHU: OIpeJeTIeHue, aKCuoMa, Teopema,
CJIEICTBHE, CBONCTBO, IMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIbLHBIE (DOPMYIUPOBKY;
yMeHue (GopMyIHpoBaTh 0OpaTHOE W MPOTHUBOIOJIOXKHOE YTBEPXKIACHUE, TPUBOAUTH
MpUMEpPbl U KOHTPIPUMEPHI, HCIOJIB30BATH METOJI MAaTeMAaTU4YECKOM WHIYKIINH;
MPOBOAUTL JIOKA3aTEJIbHBIE PACCYKJICHHS TPU PEIICHUH 3a7ad, OICHUBATh
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUIA;

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHO>KECTBAMM; YMEHHUE HCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAHUS PEATbHBIX MPOIECCOB U ABJICHUM W MPU PEIICHUU 3a]a4, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX IPEAMETOB;



3) yMeHue onepupoBaTh NOHITUIMHU: Tpad, CBSI3HBIN rpad, AepeBo, LUK, Tpad
Ha TUJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl Pa3IMYHBIMU CIOCOOAMHU;
UCIOJIb30BaTh Tpadbl IpU pelIeHUH 3a/1ay;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO MEepecTaHOBOK; OWHOM HbIOTOHA; yMeHHE NPUMEHSThH
KOMOUMHATOPHBIE (PaKThI U PACCYKACHUS JIJISl pEIlIeHUs 3a/1a4;

5) yMeHue omnepupoBaTh MOHSATUSMU: HATypalbHOE YKCIIO, IEJI0€ YHCIIO,
OCTaTOK MO MOJIYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, IENbIX, pPAUOHAIBHBIX, JCUCTBUTEIBHBIX  YHUCEN, yMEHHE
MCIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIHA 00N AeTUTENb U HaUMEHBIIIEe
oOmiee KpaTHOe, aidropuT™ EBKkiMaa mpu pemieHud 3aad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMAaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO ONEPUPOBATh TMOHATUSIMHU: CTENEHb C IEIbIM
noka3aTesleM, KOPEHb HaTypaldbHOM CTENEHH, CTENeHb C palUOHaJIbHBIM
[oKa3aTeleM, CTENEeHb C JEHCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKA3aTEleM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [IPOU3BOJIBHOTO YUCIIA;

7) yMEHHE ONEepuUpoBaTh NOHATHUAMHU:  TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHUHl M HEPAaBEHCTB,
PaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEpPaBEHCTB M  CHCTEM,  pallMOHAJbHBIE,
UppaluoHaIbHBIC, MOKa3aTelbHbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl; YMEHHE pelaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHUEMOB; peIlaTh
YpaBHEHHS, HEPAaBEHCTBAa W CHUCTEMBl C TMapaMeTpOM; TMPUMEHATh YypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA DEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad |3
pa3IMYHBIX 00JaCTel HAYKH U peabHOM JKU3HMU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
byHKIMS, KOMMO3UIMS (YyHKUMMA, JTuHEHHas (QyHKus, KBajapaTUdHas GyHKIUSL,
CTeNEeHHass (YHKUMS C LEJIbIM I[I0Ka3aTejaeM, TPUTOHOMETPUYECKHE (PYHKIIMH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIIMU, TOKa3aTelbHas U JjorapupmMuyeckas
GyHKIIMY; yMEHHE CTPOUTh Tpaduku GYHKIUMA, BBIMIOIHATH MPEeoOpa3oBaHUs
rpa@ukoB (yHKIHI; YMEHHME WCIOJIb30BaTh rpaduku (PYHKIUN IS HU3y4YEHUS
IPOLECCOB U 3aBUCUMOCTEH MpHU PElIeHUH 3a7ad U3 JPYTuX y4yeOHBIX NMPEAMETOB U
U3 pEaJbHOW >KHU3HU; BBIpaXKaTh (OpMylIamMH 3aBUCHMOCTH MEX]Y BEIUYWHAMU;
yMEHHE CBOOOJHO OMEPHUPOBATh MOHATUAMH: YETHOCTHh (DYHKIIUH, TMEPHOIMYHOCTD
(GYHKIIMHM, OTPaHUYCHHOCTh (YHKIMHM, MOHOTOHHOCTh (YHKIIUH, IKCTPEMYM
dyHKIMY, HanOoJIbIIIee M HAUMEHbBIIIEe 3HAUCHUS (PYHKIIMH Ha TIPOMEXKYTKE; YMECHHE
POBOAUTH HCCIIeJIOBaHWE (YHKIIMU; YMEHHUE HCIIOJIBb30BaTh CBOMCTBA U TpaduKu
byHKIUN Ui pelIeHWs ypaBHEHUM, HEPABEHCTB M 3a7ady C MapamMeTpamu;
U300pakaTb Ha KOOPAMHATHOW TUIOCKOCTM MHOXKECTBA pEIICHUM YypaBHEHHI,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH MOHATHUSMHU: TOCIEAOBATEIBHOCTD,
apudmernyeckass  Mporpeccus, TIeOMeTpUuYecKas  mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyecKas Mporpeccus; yMeHue 3a7aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTh (DYHKIIMHU, AaCUMIITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TPOU3BOJHON, NEepBOOOpa3Has, OINpPEAEIEHHbIH WHTErpa;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIUUCIAThH IPOU3BOIHBIE
CYMMBbI, IIPOM3BEJICHUS, YACTHOIO U KOMIIO3ULMU (PYHKLIMN, HaXOJUTh ypaBHEHUE
KacaTenbHOM K Tpapuky (yHKIUU; YMEHHE HCIOJIb30BaTh IPOU3BOIAHYIO IS
UCCIIEIOBaHNs (PYHKLMH, JJI1 HAX0XKJIEHUS HAWIy4lIero peuleHus] B IPUKIIAJHbIX, B
TOM YHCJIE COLUATbHO-IKOHOMUYECKUX M (PU3NYECKUX 3ajJayax, Ui OIpeaeTCHHs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd W 00beMbl (GUTYpP C MOMOUIBIO
WHTErpaja; MPUBOAMUTH MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHMS C MOMOUIBIO
muddepeHnnansHbIX YpaBHEHUM;

11) ymenue onepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE
KOMILIEKCHBIE YHUCJa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, (opMma 3amucu
KOMIUIEKCHBIX 4YHCeNl (FeoOMEeTpUYecKasi, TPUTOHOMEeTpUYecKas M ainreOpanyeckas);
YMETh MPOU3BOAUTH apU(PMETUUYECKUE HEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEPUPOBATH MOHATHAMH: CpeaHee apu(METHUYecKoe,
Me/aMaHa, HauOoJIblllee U HauMEHbIIEEe 3HAUCHUs, pa3Max, JUCHEepPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  OINHCAHMsS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHUEM IpaUyecKux METOJ0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUECKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
IIOMOUIBIO THArpaMM PAaCCEUBAHUs U JIMHEMHON PETPECCHUN;

13) ymeHne HaXOAUTh BEPOSATHOCTU COOBITUI C UCIOJIB30BAaHUEM I'papUUECKUX
METO/IOB; MPUMEHATh MJisl peleHus 3agad (OpMyJbl CIOXKEHUS U YMHOXKEHHUS
BeposITHOCTEH,  (opmyly  MOJHOM  BeposTHOcTH,  (Gopmyny  bepHyim,
KOMOUMHATOpHbIE (PaKThl U (POPMYJIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITUA;
YMEHUE ONEPUPOBATH IMOHATUSMH: ClydaiiHas BEJIWYMHA, PpacCHpeAcIICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUIAHHUE, TUCIIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CllydaiilHOM BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PAacHpe/esICHU; YMEHUE UCIOJIb30BaTh CBOMCTBA
U3YYEHHBIX pacCIpEeAesICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSATHSIMU: 3aKOH
OO0JIBIIKX YKCEN, METO/IbI BEIOOPOYHBIX UCCIIEI0BAaHUMN; YMEHNUE TPUBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHATHSMHU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN YIoJI, ABYIPAHHBIA yIOJI, TPEXIPAHHBIN yIOJI,
nepeceKarorecs, napajielibHble U CKPEIIMBAIOLINEC MpsMble, MapajuieIbHOCTh U
NEPHEHAUKYIIPHOCTh MPSAMBIX M IMJIOCKOCTEH, YroJl MEXIy MPSMBIMHU, YTOI MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh MpU
pelIeHNH 3a]a4 M3y4YeHHbIe (DAKTHI M TEOPEMbI IUIAHUMETPUU;, YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOILIEM MHUpPE; YMEHHE OIEpUPOBATH MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOTOIPaHHMKA, IMPaBUJIbHBIII MHOIOIPAHHMK, I[pU3Ma,
nupaMuja, (Gurypa M TMOBEPXHOCTh BpaIllEHUs, LUWIMHIP, KOHYC, mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEUEHUs KOHYCa M LWIMHAPA, MapaUIEIbHBIE OCH WM
OCHOBaHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTpaHHHMKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpHI U

7



MMOBEPXHOCTU BpAICHHS, UX CEYECHHs, B TOM YHCIE C MOMOLIbIO AJIEKTPOHHBIX
CPEICTB; YMEHHME MPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBATH OMpEICNICHUs U3y4yaeMbIX (PUTYP, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYEeCKUX (GuUryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJIUTH KiacCUpUKAMIO (QUTYyp MO pa3IuyHbIM NpPHU3HAKAM, BBITOJIHATD
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO ONEPUPOBATH MOHSTHAMU: IUIOMIAAb (DUTYpPBI, 00bEM
¢Gurypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKU JIO IMJIOCKOCTH, PACCTOSTHUE MEXIY
OpSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMH, IUTOMIaAb cdephl, IJIOMAab
MOBEPXHOCTM  NHpaMUAbl, MNpPU3MBL, KOHyca, UWIUHApPA, 00beM  Kyoa,
MPSAMOYTOJIBHOTO NapaJIyIeNIeNuIe1a, TUPAMHIbI, IPU3MbI, IMJIMHAPA, KOHYyCa, 11apa;
YMEHHE HaXxOUTh OTHOIIEHUE 00HEMOB MOI00HBIX (DUTYD;

16) ymenue cBOOOJHO ONEPUPOBATH MOHSTUSMU: JIBUKECHHUE, MapasleIbHbIN
HEPEHOC, CUMMETpPHUsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, peoOpa3oBaHue
010011, Mo/I00HBIEe (DUTYPBI; YMEHUE PAcO3HABATh PaBHbIE U MOI00HBIE (PUTYPHI, B
TOM 4HCJIE B MPUPOJNE, HCKYCCTBE, APXUTEKTYpE; YMEHHME HCIOJb30BaTh
r€OMETPUYECKUE OTHOIIEHHUS, HAXOJIUTh T€OMETPUUYECKUE BEIWYUHBI (UIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHUHM 3aad U3 JPYrUX Y4eOHBIX MPEIMETOB U U3
peanbHON KU3HU;

17) ymenue cBOOOJHO ONEPUPOBATH MOHATUSAMU: NPSMOYrOJbHAs CHCTEMA
KOOpPJIMHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOpPAa, CyMMa BEKTOpPOB,
MIPOMU3BEJICHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MIPOU3BEJICHUE, BEKTOPHOE NPOU3BEACHUE, YroJl MEXJIy BEKTOpaMHU; YMEHHUE
MCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJIS PELIEHUS T€OMETPUYECKUX
3a/1a4y U 3a7a4 APYrux y4eOHbIX MPEAMETOB; ONEPUPOBATH MOHATUSAMU: MaTpulia 2x2
1 3x3, onpeaenuTeNb MAaTPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) ymeHue MoaenMpoBaTh peajdbHbIC CHUTyalluM Ha S3bIKE MAaTEMAaTHKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHUIO
3aJla4yM, UCCIIEI0BATh MMOCTPOCHHBIE MOJIEIH C MCIOJIb30BAaHUEM amrmapara aiareopsl,
UHTEPIPETUPOBATh MOJYYEHHBIH pe3yJbTaT; CTPOUTh MATEMAaTUUYECKUE MOJEIU C
MOMOIIBI0O T€OMETPUYECKUX TMOHSATUN M BEIWYUH, pEIIaTh CBA3aHHBIE C HUMH
NPaKTUYECKUE 337a4M; COCTABIISATh BEPOSITHOCTHYIO MOJIENb U HHTEPIPETHPOBATH
MOJIYYEHHBIN PE3yJIbTaT; peliaTh NPUKIAIHBIE 33/1a4M CPECTBAMU MATEMATUYECKOTO
aHaju3a, B TOM YKCJIE COLUUATbHOAKOHOMHYECKOTO M (PU3NYECKOTO XapaKTePa;

19) yMeHue BbIOMpPATHh MOAXOASAIIMI METO [JIsl PELICHUs 3a/la4; TOHUMaHHUe
3HAYUMOCTM MAaTE€MAaTUKU B M3YYEHUU MPUPOIHBIX M OOLIECTBEHHBIX MPOIECCOB U
SBJICHUM; YMEHHE paclO3HaBaTh MPOSBICHHE 3aKOHOB MAaTeMAaTHKH B MCKYCCTBE,
YMEHHUE IIPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUMCKOW U MUPOBOM
MaTeMaTU4ECKON HAYyKHU.

1.4. Kosin4ecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOM IMCUHUIIIMHBI:

MaxkcumanbHON yueOHOM Harpy3ku oOydatomerocs: 252 yaca, B TOM YHUCIIE:

00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 234 yaca;

camocTosITeNbHas paboTa 00y4daromuxcs 6 4acos.

sK3aMeH 12 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM TUCIHUNIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl

O0BbeM yacoB

MakcumasibHas yyeOHasi HArpy3ka (Bcero mo mporpamMmme JUCHUILIHHBI) 252
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:

JICKIIMH, YPOKH 214
MIPAKTUYECKHE 3aHATUS 20
KoncyabTanuu 6
[TpomexyTouHas aTTectanus B popme: 12

| cemectp - apyrue popmbl KOHTPOJS (CpeaHuii 6aul Mo TEKYIIUM OIICHKaM
yCIIeBaeMOCTH )
Il cemecTp - sK3ameH




2.2 TemaTnuyeckui JIaH 1 coaep:kanue ydyeoOHoi qucuunanasl 0J1.03 Maremaruka

HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, JadopaTopHblie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3aeyioB u TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOCHMA ¢popmupoBanuio
o0yuarouerocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BUJbI y4e0HOI padoThl B COOTBETCTBUM € Y4eOHBIM IIAHOM crnocodcTByer
3J1eMEeHT
NMPOrpamMMbl
1 2 3 4 5
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20 JInuHoCTHBIE,
Tema 1.1 Coaepxxanue yueOHOro MaTepuasa 4 MeTanpeIMETHbIE U
Hean " 3aga4u | [lens u 3aaun MaTeMaTUKU IIPU OCBOCHHUH CTICIIMAIBHOCTH. 4 1 MpEIMETHbBIC
MaTeMaTHKHU npu | YucnoBble MHOXeCTBa. Apu(METHYECKHE OIepalrd 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 CTeNEeHsIMH, (POPMYIIbI COKPAILIEHHOT'O YMHOKEHHS. o0miero o0pa3oBaHus,
Tema 1.2 Copepxanue yueOHOro MaTepuasa 6 YTBEPIKICHHOTO
YpaBHeHus1 U | YpaBHeHus. Buasl ypaBHeHuWil (nMHEiHBIE, KBaJpaTHBIE, IpOOHO- 6 1 IIpUKa30oM
HepaBeHCTBa JUHEWHBIE), crnocoObl uX peuieHus. HepaBeHncTBa. (JIMHEiHBIE, Munncrepcrsa
KBaJIpaTHbIE, IPOOHO-TUHENHBIE), CIOCOOBI UX PEIICHUSI. 00pa3oBaHus 1 HAYKH
Tema 1.3. Copepxanue yueOHOro MaTepuasa 2 P® ot 17.05.2012 Ne
IHousitue npouenra. | [loustue mnpouenrta. IlpocTeie NpPONEHTHI, pa3HbIE CIOCOOBI UX 2 1 413
IIpouenTHbIC BbIUNCICHHUs.. OCHOBHBIE COOTHOILUEHUS HAa IPOLEHTHBIE DPACUETHI.
BbIYMCJIEHHSI. HaxoxneHue mnpoueHTa OT 4YMciIa M YWCiIa 10 €ro MpOIEHTY.
CocraBieHne NPOLEHTHOIO OTHOIIEHHSI.
Tema 1.4. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
IIpoueHnTHbIE [TpocTeie U cnokHBIE MPOLEHTH.. PopMyna HAYUCICHUS «CIOKHBIX 2 1
BBIYHCJICHUS B | IPOLIEHTOB», (pOopMyJa MPOCTOrO MPOIEHTHOro pocta. IlponeHTHbIE
npogeccuoHaIBLHBIX BBIUMCIICHHSI B MPO(ECCHOHANBHBIX 3a/1a4ax
3ajavax IIpakTyeckoe 3ansitme Ne 1 IIpocToil M CIIOKHBIA IPOLIEHTHBIN 2 2
poct
Tema 1.5 Copepxxanue y4yeOHOro MmarepuaJia 4
Yucaa u BuIYMCIEHMS. | Bpruncienus W npeoOpasoBaHus. YpaBHEHWs W HEPABEHCTBA. 2 1
ypaBHeHI/Iﬂ M | Haxoxxaenue IPOLICHTA OT YKCJIa ¥ YHUCJA IO €ro IpOoLECHTY.
HEPaBECHCTBA. IIpakTnyeckoe 3ansiTue Ne 2 YpaBHEHHUS UM CUCTEMbI YpPaBHEHUU. 2 2
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IIpoueHTsl.
Pernenne 3amau.

HepasenctBa. Mcnonp3oBaHue cBOMCTB U TrpaduKoB (YHKIMNA IpH
peLIeHUH YpaBHEHUH U HEPABEHCTB.

Pa3nea 2. Kopuu, crenenn u Jiorapugmsl. CreneHHnas, nokasarejbHasi H Jorapupmmuyeckas 44
byHkunn
Tema 2.1 CsoiictBa | Conep:kanue yueOHOro MaTepuajia 4
CTENeHu ¢ | Crenenp ¢ NpOU3BOJIBHBIM JIECHCTBUTENBHBIM INTOKa3zarenaeM. CBoHCTBa 4
PALMOHAJIBHBIM M | CTEIIEHU C JIeHCTBUTENbHBIM TNOKa3areneM. IloHsTue creneHu c
AeHCTBUTEIbHBIM palMOHaIbHBIM IOKa3zareneM. CBOMCTBA CTENEHH € palMOHAIbHBIM
NMOKA3aTeJISIMH. IIOKa3aTEJIEM.
Tema 2.2, Kopnu | Coagep:xxanue yueOHOro MaTepuaJia 4
HATYpaJbHO# cTeneHu U3 | [loHsTre KOopHS n-oi CTENEHU U3 JAeWCTBUTENbHOrO yucia. CBoicTBa 4
YHCJIA M HX CBOWMCTBA. | KOpHA Nn-oi cTeneHu. CBs3b KOPHA N - M CTENEHU U palMoOHaIbHOU
IIpeodpa3oBanue crenenu. [IpeoOpa3oBanne nppalMOHAIBHBIX BBIPAXKEHUN
BbIPAa:KEHHUH € KOPHSIMH
N-0il cTeneHn
Tema 2.3. Crenennas | Cogep:kaHue yueOHOro MaTepHaJia 6
GyHKIHus, ee CBOWCTBA. | CreneHHble (GYHKIUHU, X CBOHCTBA U rpaduku. DyHKIMH y = Vx , ux 6
Pemenne cBoiicTBa M Tpaduku. MppanuoHanbHble YpaBHEHUS, COJAEpKallue
HPPaNHOHATbLHBIX onuH panukan. HppanumoHanbHbIe YypaBHEHHUs, cojepkamue Oosee
YPaBHeHHi OJHOIO paJuKala M paJuKanbl C Pa3sHbIMU IIOKa3aTeJIIMU KOpPHS.
PaBHOCWIBHOCTh HpPAIIMOHAIIBHBIX YpaBHEHUN. MEeTOIbI MX penieHusl.
Tema 2.4. | Conepxanue y4eOHOIo MaTepuasa 8
IMoka3arenbHasn Ornpenenenne moka3aTebHOW (YHKIIMHM U €€ CBOMCTBA. 3HAKOMCTBO C 8
(ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIOKazaTelbHOM (yHKIMM. PerieHue mokazaTelbHBIX
IHokazaTenbHbIE YPaBHEHUH METOJOM ypaBHUBAHHUs IOKA3aTEJE, METOAOM BBEICHUS
YPaBHEHHS M | HOBOM  MEpeMEeHHOHM, (YHKIHOHATIBHO-TPAQUUECKUM  METO/OM.
HEPaBEeHCTBA Pemenne mpocTelmnx nNoKa3aTeIbHbIX HEPABEHCTB
Tema 2.5. Jlorapupm | Conep:kanue yueOHOro MaTepuajia 6
YyHcaa. CaoiicrBa | Jlorapupm umcia. OcHOBHOE  Jorapu(MUYECKOe  TOXKIECTBO. 6
Jorapudmos Breruncnenne norapudma mo ompeneneHuto. CBoiicTBa jorapu¢mMoB.
Jlecatuunble M HaTypainbHble Jjorapudmsl. [lpaBuna pelcTBUil C
norapudmamu. Ilepexos K HOBOMY OCHOBAHHUIO.
Tema 2.6. Copnepxxanue y4eOHOIro MaTepuaJia 8
Jlorapudmuueckas Jlorapupmuueckass  GyHKiMs W ee  cBoicTtBa.  [loHsTHe 8
¢pyHknus, ee cBoiicTBAa. Jorapudmuueckoro ypaBHeHHs. Ormnepanusi NOTEeHIHMpoBaHUSA. Tpu
Jlorapudmuueckue OCHOBHBIX  METOJla  pEHICHUS  JIOTapu(MHUYECKUX  ypaBHCHHI:

JIMYHOCTHEIE,
MeTaIpeAMETHBIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEP>KI€HHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413

11




YpPaBHEHMH,
HepaBeHCTBA

GyHKIIMOHATBHO-TpaQUUECKUH, METOJ TMOTCHIMPOBAHUS, METO]
BBEIICHHS HOBOM miepemeHHO#. Ilpocreiimue morapudmuveckue
HEPABEHCTBA.

Tema 2.7 Jlorapugmsl B | Conep:xanue yaeOHOro Mmarepuasa 2
npupoJe U TeXHUKe [Tpumenenue norapudma. Jlorapupmudeckas cnmpans B npupoze. Ee 2
MaTEMaTHYECKHUE CBOMCTBA
Tema 2.8  Pemenne | Conep:kanue yueOHOro MaTepuajia 6
3ajad. Crenennas, | CteneHHasi, okaszaresnbHas U Jiorapupmuueckas QyHkuuu. Pemenue 2
NoKa3arTejibHasi U | YpaBHEHHMH U IPOCTEHIINX HEPABEHCTB
Jorapupmuyeckasi IIpakTuyeckoe 3ansaTue Ne 3 Vccnenosanne pynkuuu. [Tocrpoenue 4
byHxkuuu U 1peoOpa3oBaHus TrpaduKoOB (YHKIUI C HCHOJIB30BAHUEM UX
CBOWCTB.
Paspnen 3. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKInU 30
Tema 3.1 Coaep:xanue yueOHOTro MaTepuaJia 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.
qyucjaa 3aBUCUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM
OJIHOTO M TOTO K€ yria
Tema 3.2 OcuHoBHble | Cogep:kanue yueOHOT0 MaTepHaJia 6
TPUTOHOMETPHYECKHUe OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIeCTBA. DOPMYyNBI CIIOKEHHUS. 6
TOK/eCTBA. CuHyc, KOCHUHYC, TaHT€HC U KOTAaHI€HC YriioB o U — o. Dopmyssl
IIpeodpa3oBanus npuseneHus. Gopmynsl IBOMHOIO yriaa. @opMyIibl IOJIOBUHHOIO YIJIA.
NpoCTEeHIINX [IpeoOpazoBaHne CyMMbl  TPUTOHOMETPHUYECKMX  (YHKIUH B
TPUTOHOMETPHYECKUX npousBeaeHue. [IpeobpazoBaHue Nponu3BeIeHUS TPUTOHOMETPHUECKUX
BbIPaKEHM . GyHKIMHI B cymMmYy.
Tema 3.3 Copepxanue yueOHOIo MaTepuaia 6
Tpuronomerpnueckue O6nacTp onpeaeneHuss ¥ MHOKECTBO 3HAYEHUH TPUTOHOMETPHUECKUX 6
(¢pyHKIMH, UX CBOMCTBA M | QYHKITUH. YérHoCTs, HEYETHOCTD, [IEPUOJUYHOCTD
rpagpuxku TpuroHoMerpuueckux pyHkuuid. CBoiicTBa U rpa@uku QyHKUMA y =
COS X, Y = sin X, y = tg X, y = ctg x. Cxarue U pacTsbkeHHe Tpa@uKoB
TPUTOHOMETPUUECKUX (PYHKIIHA.
[TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHIA
Tema 3.4 Oo0Oparnsie | Cogep:kanue yueOHOro MaTepuaa 4
TPUTOHOMETPHYECKHUE ApKCHHYC, apKKOCHHYC, apKTaHI€HC M apKKOTAHI'€HC 4YHCIa. 4
pyHKuMU OO6patHble Tpuronomerpuyeckue GyHkuu. Mx cBolcTBa U rpaduKu.

JImuHOCTHEIE,
MeTarnpeIMETHBIC U
MpeAMETHBIC
KOMIICTECHIIUU B
COOTBETCTBHHU C
®I'OC cpennero
obmero oopa3oBaHus,
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,
Tpuronomerpunyeckue VYpaBHeHHE cOs X = a. YpaBHEHHeE sin X = a. YpaBHeHue tg X = a, ctg X 6 MeTaIpeAMETHBIE U
YPaBHEHUS U | = a. PemieHue TPUrOHOMETPUYECKUX YPAaBHEHUHW OCHOBHBIX THIIOB: IIpeIMETHBIE
HEPAaBEHCTBA [POCTEUIINE TPUTOHOMETPUUYECKHE YPAaBHEHUs, CBOJASIIMECST 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 MCIOJIb30BaHUEM CBOWMCTB (DYHKIIUH Munncrepcrsa
byHxkuuu IIpakTnyeckoe 3ansaTHe Ne 4 OCHOBHBIE NOHSTHS TPUTOHOMETPUH. 2 00pa3oBaHus 1 HAyKH

OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA. Pemenue 3anaq P® or 17.05.2012 Ne
Pa3en 4. DiieMeHTBI TEOPHH BepPOSATHOCTei 413
Tema 4.1 CoObitre, | Conep:kaHue yueOHOr0 MaTepUaa 8
BEpPOSITHOCTh COOBITHS. | DIIEMEHTHI KOMOMHATOPHKH (pa3MEIEHHUs, IIEPECTAHOBKH, COUCTAHNUA). 8
Cnoxenne u ymHoxeHue | CoObiTusi. Bumbl coObiTrii. Kiaccuueckoe omnpe/esieHue BEpOSITHOCTH
BEPOATHOCTEN coObITus. Teopembl clI0kKeHHs BEpOATHOCTEH. Y CI0BHAs BEPOSTHOCTD.

3aBUCHMbIE UM HE3aBUCHMbIEe COObITUSA. Teopembl yMHOMXKEHUS

BEPOSTHOCTEH. BbIunciieHue BEpOSTHOCTH COOBITHS C NMPUMEHEHUEM

dbopmyn koMmOuHartopuku. Pemienne 3agad  Ha  KJIACCHYECKOE

OIIpeZICNIEHNE BEPOSATHOCTU. Perienne 3a1a4 Ha TEOpEMBl CIOKEHUS U

YMHO>KEHHS BEPOSITHOCTEH.

2 cemecTp

Tema 4.2 BepositHocTh B | Coaep:kanue yueOHOTro MaTepuaJia 6
npogecCHOHATbHBIX IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE
3axaqyax OTHOCcuTENbHAsT YacTOTa COOBITHSA, CBOWCTBO €€ YCTOWYHMBOCTH. 4

Cratuctuueckoe omnpenesneHue BepOoATHOCTH. OLiEHKa BEPOSTHOCTU

COOBITHS

IIpakTyeckoe 3anaTme Ne 5 PemnieHwe NpakTUYECKMX 3a1ad Ha 2

HaXOXJ/IEHUE BEPOSTHOCTH COOBITHS U  YHUCIOBBIX XapaKTEPUCTHK

JUCKPETHOM CIIy4ailHOW BEJIMYUHBI.
Pasnea 5. Ilpons3Boanas u nepsoodpasHasi pyHKIMHU 50
Tema 5.1 Conep:kanue y4eOHOT0 MaTepuaJa 8

13




ITocsenoBaTeIbHOCTH. YucnoBele MOCIEA0BATEILHOCTH: OIPENEICHNE, CIOCOOBl 3a/laHus, 8 JInuHOCTHBIE,

IlonsTHe Mpenesia BUbl. ApudmMeTnueckas U reoMeTpuyecKkas MpOrpeccuu, UX CyMMBI. MeTanpeaMeTHbIE U
[TocnenoBarenbHOCTh Kak (YHKIMS HATypajJbHOTO  apryMEHTAa. IIpeIMETHBIE
CymmMmupoBanue mociefoBaresbHocTell. beckoHeuHo Oousblive U KOMIIETCHIIVH B
OECKOHEUHO MaJble BEJIMYMHBI. [lonsTue 0 npenene COOTBETCTBHHU C
nocienoBateabHOCTH. [loHsTre penena GyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIeHUs NpeaesioB. [loHATHE HEONIPENEIEHHOCTH. o0miero oOpa3oBaHus,

Tema 5.2 IlonsiTue Conep:kanue y4eOHOT0 MaTepuaJia 6 YTBEPKIAECHHOIO

npon3BoaHoi. @opmyasl | [Ipupamenune  aprymenta. [lpupamenue  ¢ynkuumu.  3agauw, 6 NIPpUKa3OM

U NpaBHJIA IPUBOJALINE K IOHATUIO NPOU3BOAHOU. OlpenencHue MpoU3BOIHOM. MunucrepcTsa

auddepenuupoBanus Anroput™m OTBICKAHHUS MIPOU3BOIHOM. Dopmyiibl 00pa3zoBaHus U HAYKH
muddepennupoBanus. [Ipasuna quddepenumnposanus. [IpousBoanbie P® ot 17.05.2012 Ne
BBICIIMX MTOPSIIKOB. 413

Tema 5.3 | Conepkanue y4eOHOro MaTepuajia 6

I'eomeTpuuyeckui u | ['eomerprueckuii U ¢puzndecknid cMbICT Mpou3BoaHONW. OmnpeneneHue 6

(puznyeckuit CMBICJI | KacaTeldbHOU K rpaduky GyHKIUU. AITOPUTM COCTABIICHUS YPAaBHEHUS

NPOM3BOAHOM KacaTenbHOM K rpaduky ¢pyHkuuu y=f(x). Haxoxaenue ckopoctu aiis
npoliecca, 3aJJaHHOro (opMyIoi U rpaKOM.

Tema 5.4 Ilonsitue o | Cogep:kanue yueOHOT0 MaTepuaJia 8

HEeNpPepLIBHOCTH [Tonsitue HenpepriBHON QyHKIMHU. CBONHCTBA HEMPEPHIBHOW (DyHKIIUU. 8

pyHKOHuu. Meton | CBsi3b MEXJy HENPEPHIBHOCTBIO U TU(PHEpeHIIMPYEMOCThIO (DYHKIH

HHTEPBAJIOB B TOUKE. AJITOPUTM pELICHHs] HEPAaBEHCTB METOJOM HHTEPBAJIOB.

Tema 5.5. UccaenoBanne | Conep:kanue yueOHOro MaTepuaia 6

¢ynkuuii m nmocrpoenue | Bospactanue u yObiBaHue (YHKIMH, COOTBETCTBHE BO3PACTaHUS U 6

rpauKos. yObIBaHUS (QYHKUMHU 3HAaKy HPOM3BOJHOW. OKCTpeMyM (DyHKIUH.
3amau Ha MaKCUMyM U MHUHUMYM. BBINyKIOCTb, BOTHYTOCTb, TOYKU
nepern6a. AJTOPUTM HCCIEAOBAHUS (YHKLIMU M TIOCTPOCHUS ee
rpaduka ¢ MOMOIIBIO0 MTPOU3BOTHOM.

Tema 5.6 Haxoxnenne | Conep:kanue yueOHOro MaTepuasia 4

ONTHUMAJBHOIO IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME

pesyabrara ¢ momomblo | Haumensinee u HauOomnbinee 3HaueHue ¢yHkuuu. [Ipumenenue 2

NPOU3BO/IHOM B | IPOM3BOJHOW Ui OTHICKAHUS HAWMOONbIIEr0 W HAMMEHBIIETO

NPAKTHYECKHUX 321a4aX | 3HAUYCHUI HEeNpepbIBHON (YHKIIMU HA OTPE3KE.
IpakTnyeckoe 3ansitue Ne 6 [locinegoBarensHocTH. [Ipon3BoaHast. 2

Tema 5.7 Copnepxxanue y4eOHOIro MaTepuaJia 4

ITepBooGpa3nasn [Tonsatue mnepBooOpa3Hoil W wmHTerpana s ¢GyHKuud — y=f(x). 4 JInaHOCTHBIE,
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(pynxunun. Heompenenennsiii  unHTerpasn. Tabmuma wunTerpanoB. CBoiicTBa METaNpPEIMETHBIC U
HeonpenesieHubiii HEOIIPEACIEHHBIX MHTErpangoB. M3ydeHue IpaBuiia BBIYHMCICHUS MIpEAMETHBIE
HHTErpaji nepBo0Opa3HoOil. BeruncieHne HeonpeaeIeHHbIX HHTETPaJIoB. KOMIIETEHIIUH B
Tema 5.8 Onpenenennniii | Cogep:xanue yaeOHOro Mmarepuasa 4 COOTBETCTBUHU C
MHTErpaJl. ®opmy.a | [TousTHE ONPENEAEHHOTO UHTETPaAIa. | €OMETPUYECKUI 1 (PU3MIECKHUIA 4 ®I'OC cpennero
Hbrorona - JleitOHMua. | cMpict  ompenenieHHoro  uwHTerpaia. CBoiicTBa — OmpeeieHHBIX o0iero oopa3oBaHus,
ILtomans UHTErpajioB. Brpluncnenue omnpezneneHHslx uHTErpanos. dopmyia YTBEPKICHHOIO
KPHUBOJMHENHOMI Herotona — JleiiOnuna. Pemenne 3amady Ha NMPUMEHEHHE WHTErpaja MpHUKa30M
Tpanenum. JUISI BBIYMCJICHUS TUIOIIA AU KPUBOJMHENHON Tpanenuu. Munucrepcrsa
Tema 5.9 Pemenue | Conep:xanue yueOHOro MaTepHaJia 4 00pa3oBaHus U HAYKH
3apa4. Ilpomssognas u | Gopmynsl u npaswia audepenuuposanus. ccnenopanue QyHKImin 2 PO or 17.05.2012 Ne
nepsoodpasHasi C TMOMOUIbI0 TMpou3BoaHOW. Haubonbliiee W HauMeHbllee 3HAUYCHUS 413
pyHKIMHU. ¢ynkunu. Berancnenne nepoobpaznoii. [lpumenenue nepBooOpa3Hoit

IIpakTuyeckoe 3ansatue Ne 7 [lepBooOpasznas u unrerpan. @opmyna 2

Hprorona-JleliOnuna.
Pa3nes 6. KoopanHaTsl H BeKTOpBI B ipocTpaHncTBe. [IpsiMble U IJI0CKOCTH B IPOCTPAHCTBeE. 34
Tema 6.1. OcHoBHble | Cogep:kaHue yueOHOIr0 MaTepHaJia 6
NOHATHSA CcTepeoMeTpHHu. | OCHOBHBIE MNOHATHUS cTepeoMeTpuu. TOukM, HpsIMble M IUIOCKOCTU 6
Koopaunarel 1 BeKkTOpbl | (ciocoObl  3ananus). IlpsMoyronbHas cucremMa KOOpAMHAT I
B IPOCTPAHCTBE npoctpancTBe. Bektopsl B mpocTtpaHcTBe. dopmyna paccrosHus

MeXy IByMs ToukaMmu. J[nmHa BekTopa. Buasl Bekropos. Iloctpoenune

BEKTOpa B CHCTEME KOOpAuHAT. JINHEHbIE onepanuu HajJ BEKTOpaMu

(YMHOXXEHHE BEKTOpa Ha YHCIIO, CI0KEHHUE U BBIYMTAHUE BEKTOPOB).

CkangpHoe mnpousBeneHue BekTopoB. [lpocreiimmne 3amaun B

KOOpJMHATaX.
Tema 6.2. [Ipsimas u Conep:xanue yueOHOro MaTepuaJia 6
IIOCKOCTH B OcHOBHBIE CBOWCTBA IIOCKOCTH. B3auMHOE pacnosiokeHue NMpsIMbIX B 6
NPOCTPAHCTBe. npoctpancTse. [lepecekaromuecs, napajielbHble U CKPEeIMBaIOIINECs

psIMBIE. VYron MEXIY IPSIMBIMU B IIPOCTPAHCTBE.

[lepnenauKyISIpHOCTD MPAMBIX. Pacmonokenne npsMbIX U INIOCKOCTEN

B IpocTpaHcTBe. Touka mepeceyeHus MpsAMOW M IUIOCKOCTH,

MPUHAJJIEKHOCTh NPSIMOM MI0cKOCTU. OCHOBHBIE NMPOCTPAHCTBEHHbIE

burypsi.
Tema 6.3. Conep:kanue y4eOHOT0 MaTepuaJia 6
IMapajseabHoOCTH [TapamnenpHple npsMas M IulockocTb. Omnpenenenue. IlpusHak. 6
NPAMBIX, IPAMOH U CaolicTBa. Yron MEXY CKPEIIMBAIOIIUMHUCS MPSMBIMH. JlnunocTHbIE,
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IJIOCKOCTH, IIJIOCKOCTel

[Tapamnenpuple  mockoctd. Ompenenenue. [lpusnak. CBoiicTBa.
[TpunoxeHne BEKTOpHON anreOpbl K PELICHHUIO 3a/1ad Ha MPSIMYI U
IUIOCKOCTh B IPOCTPAHCTBE (MApAJUIEIBHOCTh JBYX  IPSMBIX,
[apajjIeNIbHOCTh  JBYX IUIOCKOCTEH, MapajulelNbHOCTh MpPsIMOH U

MCTAIIPECAMCTHBIC U
IMPpEAMETHBIC
KOMIICTCHIIMHU B
COOTBETCTBHH C

IJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Conep:kanue y4eOHOT0 MaTepuaJia 4 o0uiero o0pa3oBaHus,
IlepneHAUKYIAPHOCTH [leprieniuKynsIpHBIE IpsIMBIE. ITapamiensHbie IpsIMBIE, 4 YTBEPKIAECHHOTO
NPSAMBIX, IPAMOH U HNEepHEHINKYJIApHbIE K IJIOCKOCTU. llpu3Hak nepneHIuKyIspHOCTH IIPUKA30M
IJIOCKOCTH, IVIOCKOCTel | mpsiMOii U TUIOCKOCTH. [IpuitoskeHre BEKTOPHOM anredphl K peIeHuro Munucrepcrsa
3ajla4y Ha MPSIMYIO U IJIOCKOCTh B IIPOCTPAHCTBE (MEPIEHIUKYISAPHOCTD o0pa3oBaHus U HAYKU
JIBYX  MNpPSMBIX,  HEPHECHAMKYJISPHOCTh  JBYX  IUIOCKOCTEH, P® or 17.05.2012 Ne
HEPIEHANKYIAPHOCT NPAMOU M IIJIOCKOCTH). 413
Tema 6.5. | Conepkanue y4eOHOro MmaTepuajia 6
Ilepnenaukyasp u | [lepnennukynsip u HakinoHHas. Teopema O Tpex NepHeHAMKYISIpax. 6
HakJIOHHast. Teopema o | Yron Mexay npsMOM M IUIOCKOCTBIO. YTOJ MEXAY IIOCKOCTSMHU.
Tpex NepHneHAuKyJasipax. | [IByrpanssiii yron. IlepnenaukynspHbie IUIOCKOCTH. PaccTosHus B
J{ByrpaHHbI# yroJ. npoctpancTBe. [IpuiioskeHne BEKTOPHOM anreOphl K PEIICHHIO 3a/1au
Ha TpPSAMYIO M IUIOCKOCTb B MPOCTPAHCTBE (Yron MexXIy IBYMs
IUIOCKOCTSIMH, YIOJl MEXAY ABYMsI IPSIMBIMHU, YTOJI MEXAY NPSAMON U
TIJIOCKOCTHIO)
Tema 6.6. IIpsmbie u | Cogep:kanue yueOHOro MaTepuaJia 2
IIOCKOCTH B | IIpodeccnonanbHO-OPHEHTHPOBAHHOE COCP/KAHME
NPaKTHYECKHUX 3a4a4axX | B3aumHoe pacnonoxeHue npsMbIX B npoctpaHcTse. [lapamnensHocTh 2
npsiMOi U IJIOCKOCTH, napajyiebHOCTb IJIOCKOCTEH,
NEPNEHIUKYJIAPHOCTh  IUIOCKOCTeH. PacnosokeHune MNpsMBIX U
MJIOCKOCTEH B OKpY»KaloleM MHpe (IPUPOJIe, apXUTEKTYpPe, TEXHUKE).
Tema 6.7 Pemenne | Conep:kanue yueOHOro MaTepuajia 4
3ajad. IIpsmbie u | Pacrionoxkenne  mpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2
IJIOCKOCTH, KOOPAMHATHI | [lepneHuKyasIpHOCTh M MapauIeNbHOCTh NPSMBIX U IUIOCKOCTEH.
/| BEKTOPbI B | JlekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPHI B MpocTpaHCTBE.
NPOCTPAHCTBE CrnoxeHue M BBIUMTAaHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.
KoopanHats! BekTOpa
IIpakTyeckoe 3anaTne Ne 8 Koopannatel u BekTOpsl. [lpsimbie n 2
IUIOCKOCTH B IPOCTPAHCTBE.
Pazgen 7. MHOrorpaHHUKM M Tesia BpalleHust 30
Tema 7.1 \ Coaep:xxanue yue0HOro MaTepuaJia 6 JInaHOCTHBIE,
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MHoOrorpaHHUKH.
[Mpusma,
napaulejenumnen, Kyo,
NUPAMHUIA U UX CeYeHH s

MHororpaHHuku - OCHOBHbIE NOHATHS. [Ipu3Ma (HaknoHHas, npsaMas,
npaBuiabHasg) u  e€ osneMeHThl. [lapamnmenenumnen. CaoiicTBa
npsAMoyrosbHoro napauienenumnena. Ky6. [lupamuga u e€ 31eMeHTHI.
[IpaBunbHas nupamMuga, €€ CBOMCTBA. YcedeHHas NuUpaMuia, eé

MCTAIIPECAMCTHBIC U
IMPpEAMETHBIC
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 IPOCTPAHCTBEHHBIX (QUTYp IIPUKA30M
JKM3HH (p€Opa, nuaronanu, yrisl). [IpaBuabHbBIE MHOTOTPAHHUKH. Munucrepcrsa
Tema 7.3 Coaep:xxanue yue0HOro MaTepHaJia 6 00pa3oBaHus U HAYKH
Iuiaunap, kouyc, map u | LHunuuap, xonyc, chepa u map. OCHOBHbIE CBOWCTBA IIPSAMOTO 6 PO or 17.05.2012 Ne
HX CeYeHUs! KpYroBOT'O IWJIMHJIpA, IPSIMOTr0 KPYroBoro Konyca. M3o0paxkenue Ten 413
BpallleHus Ha IUIOCKOCTH. llpeacraBienne o0 yceu€HHOM KOHYCE.
Ceuenust koHyca (mapajuielbHOE OCHOBAHHMIO W MPOXOJsIIee uepe3
BEpILMHY), CEUYEHUs LWIMHApA (MapajljIeIbHO M NEpPHEHAUKYISIPHO
ocH), ceueHusix mapa. Pa3Béprka nunnHapa u Konyca
Tema 7.4 Coaep:xanue yueOHOTo MaTepHaJia 6
ILnomaaun nmosepxHocrei | [Tnomans moBepxHOCTH muMHIApa. [Lmomanbk MoBEpXHOCTH KOHYCA, 6
TeJ Bpamenus. O0beMbl | yceuéHHOro KoHyca. [lmomiags moBepxHOCTH cdepbl M e€ yacTeil.
MHOTOrpaHHUKOB M TeJ | O0bembl. OCHOBHBIE MOHATHS U CBOMCTBA. OOBEM MPSMOYTOJIBHOTO
BpallleHHUsl. napamnenenunena. OObem kyb6a. OObeMbl NpsSAMOM NPU3MBI U
munHIpa. O6beMbl nupaMuabl U KoHyca. O0beM 1apa.
Tema 7.5 Copepxanue yuyeOHOro MaTepuasa 4
IIpumepnbl cumMmerpuii B | [IoHsiTHE O CHUMMETpUM B THPOCTPAHCTBE (LIEHTpalbHas, oOCeBas, 4
npodeccun. 3epkanbHasi).  OO0oOLeHHe  TpeACTaBIeHUH O  MPaBHIBHBIX
MHOTOTpaHHUKAX (TeTpa’ap, KyO, OKTa’Ap, MOAEKa’daAp, HKOCadID).
[Tpumepsl cummeTpHii B mpodeccuu.
Tema 7.6 Conep:xxanue yueOHOro MaTepuaJia 4
Haxoxnenne o00bemoB, | [IpodeccnoHaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE
IUIOINAel MOBepXHOCTH | MHororpanHuku. Tena W MOBEPXHOCTH BpamieHus. [lnomanu 2
MHOIOIPAHHMKOB M TeJ | MOBEpXHOCTeH Ten BpameHus. OObeMbl U IUIONAANW MOBEPXHOCTH
BpallleHUs B | MHOTOTPAaHHUKOB U TEJI BpallleHus
npakTuveckux 3agavyax | [Ipakrudeckoe 3ansitue Ne 9 MHororpanHuku. Tena u MOBEPXHOCTU 2 JInynoctHsbIE,
BpanieHus. li3mepeHus B reomeTpuu. MeTaIpeAMETHBIE U
Paznen 8. luckperHnas ciaydaifHasi BeJIMUMHA. DJIeMEHThI MATEMATHYECKON CTATHCTUKH. 12 MPEeIMETHBIE

KOMIIECTCHIIMHU B
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Tema 8.1 Juckpernas

Coaep:xaHue y4eOHOIr0 MaTepuaJia

ciay4yaiiHas  BeJu4uHa, | CioyvaiiHble BeNMYMHBL. BuIbl ciydailHpIx BenwuuH. OmnpenencHue 6

3aKOH ee pacnpefe/JeHusl | TUCKPETHOM  CllydallHOM  BEIMYMHBI.  3aKOH  paclpelesieHus
JIUCKPETHOM CIydailHOM BeJWYMHBI. Ee 4YKCIIOBBIE XapaKTEPUCTUKU.
[TonsiTre 0 3aKOHE OOJBIINX YHCETI.

Tema 8.2 3anauu | Conep:xanue y4eOHOro MmaTepuasa 6

MaTeMaTH4eCcKOi OcCHOBHbIE  TIOHSTUS ~ MaT€MaTUYeCKOW  CTATUCTUKHU.  3ajgadyu 6

CTATHCTHKH. MaTeMaTuyeckoil ctatuctuku. [lepBuynas o0paboTKa CTaTUCTHUECKUX
JaHHBIX. YHCIOBBIE XapaKTEPUCTHKU (TeHepaibHasi COBOKYITHOCTb,
BbIOOpKa, cpeaHee apudMeTHUecKoe, MoJa, MeAuaHa, pa3Max,
nucniepcusi). IlpencraBnenue manHbix. PabGora ¢ tabnunamu,
rpadukamu, TuarpaMMamu.

KoncyabTanun 6

IIpomexxyTouHasi arrecTanus (JK3aMeH) 12

Bcero mo qucuumnianHe: 252

COOTBETCTBHUH C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
00pa3oBaHUs U HAYKU
P® ot 17.05.2012 Ne
413
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3.YCJOBHUS  PEAJIMBALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHUI0 y4eOHOM TMCIUTIIUHbI:

Peanuzarnus mporpaMMbl JTUCIUIUIMHBEI TpeOyeT HAMU4Hs yueOHOro KabuHeTa
MaTeMaTUKH [IJI1 TPOBEICHUS 3aHATHA JICKIIMOHHOTO THMA, MPaKTUYECKUX
3aHIATHH, B TOM YHCJIE€ TPYIIOBBIX, WHIWBUIYAIbHBIX, MHUCHMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.
O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;
- CTICIMAIM3UPOBAaHHASI MEOEITh (CTOJIBI, CTYJIBS IO KOJTMYECTBY 00YUaAIONNXCS);
- IOCKa yYeHHYeCcKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KoMmIbIoTep (HOYTOYK);
- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  TUTaKaThl,  y4eOHO-HAIJISAIHBIE  MMOCOOWS,
oOecleynBaIIMe TEeMaTUYECKUE WUIIOCTpallud 1o pabodeil  mporpamme
JTUCIUTUIMHBI, B TOM 4YHCJE, BHJIEO-ayJUO MAaTepHabl, KOMITBIOTEPHBIC
TIPE3eHTAIlNH.

KoMmproTep wMeeT a0CTylm K JJIEKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00ANbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TPOTPAMMHBIM
obecrieueHuEM.

3.2.  YueOHO-MeTOAMYeCKOe ¥ HHGpoOpMANMOHHOE oOeclevyeHHe
peajM3annu y4eOHOH TUCHMUIINHBI

OcHoBHbIE yueOHbIe U3IaHUs

1. bammako, M. Y. Marematuka: yueounk /M. U. bammakos.- 2-e uzn.,
crep.- M.: KHOPYC, 2019.- 394c.- (CI1O) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk jmius CI1IO
/H.B. boromonos, ILHW. Cawmoiinenko.- M.: HOpaiitr, 2019.- 40lc.-
(ITpodeccronanpHoe oOpa3oBanue) https://urait.ru

3. boromonos, H.B. Ilpaktnueckne 3amanus mno maremartuke. B 2-x 4.
Y.1: yueb. nmocodbue qis CITO /H.B. boromounos.- 11-e u3n., nepepad. u norm.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganus no marematuke. B 2-x u.
Y.2: yueb. mocodbue g CITO /H.B. boromouos.- 11-e u3n., nepepad. u norm.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

5. TyceB, B.A. 'eomerpus: ydeOHOEe TmOCOOME IS  CPEIHETO
1poheCCHOHAIBHOTO obOpa3oBaHus / B. A.T'yces, N. b. KoxyxoB,
A. A. IIpokodreB. — 2-¢ u3m., ucnp. u aomn. — Mocksa: M3naTenscTtBo HOpaiir,
2020. — 280 c. — (ITpodeccuonanpHoe oOpa3oBanue) https://urait.ru
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

JlonosiHUTeIbHBIE YUeOHbIe U3IaHUs

6. boromosnioB, H. B. Anrebpa u Hauvana aHanuza: ydeOHOe mocoOue it
cpeadero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ penieHusiMa B 2 4. Yactp 1 :
yueOHOEe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOrO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 439 c.— (IIpodeccuonanmbroe 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 JUIi  CcpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
H. B. boromomnoB. — 2-e¢ u3n., ucnp. u aomn. — Mocksa : U3gatenscTBo HOpaiir,
2020. — 320 c. — (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

9. MaremaTuka: anreOpa ¥ Havajlla MaTEMaTHYECKOTO aHAIN3a, FEOMETPUS
Jutst ipodeccuil U CeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduiist/ ['yce
B.A., I'puropseB C.I'. , UBosnruna C.B. - 2-e u3a. ctep.— M.: Akagemus, 2018.-
416 c. https://academia-library.ru

HNuTepHer-pecypcesnl

10.  www.fcior.edu.ru  (PenmepayibHbIi  IEHTp  HUHPOPMAIMOHHO-
oOpazoBatenbHbIX pecypcoB (PIIUOP)).

11. www.school-collection.edu.ru  (Enunas koyieknus 1UGPOBBIX
00pa3oBaTeIbHbIX PECYPCOB)

12. www. Ucheba. com (O0pa3oBaTenbHblii mopTan «Ydeba»: «YpOKn»
(www. uroki. ru)

MeTtoauyeckue yka3aHusi [Jsi  OOyYamOIIHXCS 1O  OCBOEHHIO
AUCHUTITHHBI

13. Meroanueckne yKazaHUs s OOy4YalONIUXCS TI0  BBITIOJHEHUIO
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
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA YYEBHOM

JTUCHUIINHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

JINYHOCTHBIE!

- OCO3HaHME OOYYAIOIIMMHUCSA POCCHHCKOH TpaKJaHCKOU
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOMPEICICHHIO;

- HAJIMYMEC MOTHUBAIMU K OOYYCHHIO U JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IMO3ULIMM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoi
®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
YHUBEPCAIBHOM S3bIKE HAYKH, CPEACTBE MOJCIUPOBAHUSA SIBICHUN U
MIPOLIECCOB, UEAX U METOJIaX MaTEMaTUKH;

— TIIOHMMaHWE€ 3HAYMMOCTH MATEMAaTUKU JUIsi  HAy4YHO-
TEXHHYECKOTO  Mporpecca, CHOPMUPOBAHHOCTh  OTHOIIEHUS K
MaTeMaTHKe KaK K 4YacTH OOIIEYeIIOBEYeCKOW KyJIbTYyphl 4Yepes
3HAaKOMCTBO C HCTOpUMEW pPa3BUTUS  MaTeMaTUKH, DSBOJIIOLHUEH
MaTeMaTHYeCKUX HJIEH;

— PpAa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO

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

— OBJAQJCHHE MATEMaTUYECKUMH 3HAaHUAMH M YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JAMCUUIUIMH M JUCHUIUIMH NPO(ecCHOHATBHOTO
LUK, Ul TOJydyeHUs o0pa3oBaHHA B 00JIacTAX, HE TPeOYIOLIUX
yri1yOJIeHHON MaTeMaTH4ecKoi OJATrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHUIO, B TOM 4HCIIE
caM0o00pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHOIIEHHE K HENpPEepPhIBHOMY OOPAa30BaHMIO KAK YCJIOBHIO YCHEIIHOMN
npodecCHOHATBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCThH K CaMOCTOSITENIbHOI TBOPUYECKOM U

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHHUE
MUCHMEHHOW PabOTHI;
- BBITIOJIHEHUE
MIPaKTUYECKON pabOThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndx

2 ceMecTp - K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOUYHON
aTTeCTaluy -
BBIIIOJIHEHHE
9K3aMEHALMOHHOTO
KOMILIEKCHOTO 3aJjaHus
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OTBETCTBEHHOH NEATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpCTHHKaMM B 00pa3oBaTeIbHOM, OOILECTBEHHO MOJIE3HOHM, y4eOHO-
HCCIIEI0BATEIBCKON, IPOCKTHOM U IPYTUX BUJAX IEATEIBHOCTH;

— OTHOLIEHME K NPO(PEecCHOHANBHON [JEeATEeIbHOCTH  Kak
BO3MOXXHOCTH  Y4acTHUSi B PEIICHHHM JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX MTPOOJIEM;

MeTanpeaMeTHble:

- YMEHHE CaMOCTOSATENBHO ONPEAEIATD LENN ACSTEIbHOCTU
U COCTaBJIATh IUIAHBI JESTEIBHOCTH; CaMOCTOSTENBHO OCYILECTBIATH,
KOHTPOJINPOBATh U KOPPEKTUPOBATH EATEIbHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I NTOCTHIKECHUS
IIOCTAaBJIEHHBIX LeJIeH U peaau3aly IJIaHOB JESTEeIbHOCTH; BbIOMPATH
YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYalUsIX;

- yMEHHUE MPOAYKTUBHO OOILATHCS M B3aUMOJICHCTBOBATh B
IIPOLIECCE COBMECTHOW JESATEIBHOCTH, YYUTBIBATH IO3ULUU JPYrUX
YYaCTHHUKOB JEATENbHOCTH, 3()(PEeKTUBHO pa3peniats KOHPIUKTHL;

— BJIQJICHHE  HaBbIKAMU  [IO3HABaTeIbHOW,  y4eOHO-
UCCIIEIOBATENIbCKOM U TPOEKTHOM  JEeSTeNbHOCTH,  HaBBIKAMHU
paspelieHus npobieM; CIIOCOOHOCTh u TOTOBHOCTH K

CaMOCTOSTEJIbHOMY IOUCKY METOJOB PEIICHUs IMPAKTHYECKUX 3aj]ad,
IIPUMEHEHHUIO Pa3JINYHbIX METOA0B II03HAHUS;

- TOTOBHOCTb U  CIIOCOOHOCTH K  CaMOCTOATEIbHOU
WH(OPMALIMOHHO-TIO3HABATENIFHON  JIETENIbHOCTH, BKJIIOYas yMEHHE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLICHMBATh M MHTEPHPETUPOBATH HH(OOPMALIHUIO, TMOIY4aeMylO U3
Pa3JINYHBIX HCTOYHUKOB;

- BIIQJICHUE SA3BIKOBBIMH CpPEACTBAMU: YMEHHE SCHO,
JOTUYHO M TOYHO H3Jararb CBOK TOYKY 3pEHHs, HCIOJIb30BaTh
aZIcKBaTHBIE  S3BIKOBBIC  CPEACTBA; —  BJIAQJACHUE  HABBIKAMMU
MMO3HABATEJIbHON PEQIICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JTEUCTBUN U
MBICJIUTEIIBHBIX IIPOLIECCOB, MX pE3YJbTaTOB M OCHOBAaHUMU, TI'PaHMI]
CBOErO 3HAHMS M HE3HAHWS, HOBBIX ITO3HABATENBHBIX 3a/1a4 U CPEACTB
JUISL UX TOCTH KECHMS;

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

npeIMeTHbIe:

1) ymeHue omnepupoBaTh MOHATHUSIMH: OIpPEAETICHHE, aKCHOMa,
Teopema,  CIEACTBUE,  CBOMCTBO,  IPU3HAK,  JOKAa3aTelbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynHpoBaTh oOpaTHOE M
[IPOTUBOIIOJIOKHOE  YTBEPXKICHUE, IIPUBOJUTL  INPUMEPBl U
KOHTPIPUMEPHI, HCIOJb30BaTh METOJ MAaTE€MaTHYeCKOW WHIYKINH;
IIPOBOJUTH  JOKA3aTEJIbHbIE pAacCyKACHHWS IpU PELICHUM 3ajad,
OILICHUBATh JJOTUYECKYIO NMPABUIIBHOCTD PACCYXKICHUM;

2) yMeHue OIIEpUPOBATH MIOHATUSAMM: MHOX€ECTBO,
ITOJAMHOKECTBO, OIE€palyy HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil ONUCaHUsA  PEaJIbHBIX
IIPOLIECCOB U SIBJICHWW W IPH PEIICHHUH 337a4, B TOM YHCIIE U3 IPYruX
y4eOHBIX IPEMETOB;

3) ymMeHue omnepupoBaThb MNOHATUSIMH: Tpad, CBS3HBIM Tpad,
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JIepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OIUCHIBAThH
rpadbl pa3IMYHBIMU CIOCO0AMHU; HMCIONIB30BaTh rpadbl MPU PELICHUU
3ajay;

4) ymeHue cBOOOJHO OIEPUPOBATH MOHITHUSIMU: COYETAHUE,
IIEPECTAHOBKA, YHUCJIO COYETaHWH, YHCIO TEePEeCTaHOBOK; OMHOM
HeioroHa; ymMeHHe mpUMEHSATh KOMOMHATOPHBIE (DAKTBI U PACCYKIACHUS
JUI peLIeHus 3a1ay;

5) yMeHue oneprupoBaTh NOHATHIMU: HATYpaJIbHOE YHUCIO, IeNI0e
YHCJI0, OCTaTOK MO MOYJO, PAllMOHAIBHOE YUCIIO, UPPALUOHAIBHOE
YHUCIO,  MHOXKECTBA  HATYPaJbHBIX,  IEJbIX,  PalUOHAIbHBIX,
JEMCTBUTENIBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JIE€IUMOCTH,
HAUMEHBIIMKA OOIMIA JeTUTeNlb W HauMEHbIee o0Iee KpaTHoe,
anroput™ EBKiuaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
NO3UIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C
[EeNbIM TI0Ka3aTejeM, KOPEHb HaTypalbHOH CTENeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTeleM,  CTeNeHb ¢ JACHCTBUTEIbHBIM
(BellecTBEHHBIM) IOKa3aTeleM, Jorapudm uuciaa, CHUHYC, KOCHHYC H
TaHT€HC NTPOU3BOJIBHOTO YHCIIA,;

7) yMEHHUE OTIEPHPOBATH TOHSATHSIMH: TOXKAECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpaBHEHHI M HEPAaBEHCTB, PaBHOCWJIBHOCTh ypaBHEHHH, HEPABEHCTB U
CHCTEM, pallOHalIbHbIE, UPPALMOHANIbHbIE, [T0Ka3aTeIbHbIE, CTEIIEHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBl; YMEHHME pelIaTh YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEHIaTh ypaBHEHHWs, HEPABEHCTBA H
CHCTEMBI C MAapaMeTpoOM; MPHUMEHSITh YpPAaBHEHHs, HEPaBEHCTBA, HX
CHCTEMBI Ul pPelIeHUs] MaTeMaTHYeCKUX 3aiad M 3a/1a4 U3 pa3IHyuHbIX
oOracTell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TIpaduK
¢byHkuu, oOpaTtHass (yHKIUS, KOMIO3ULMA (QYHKIUH, JIHHEWHas
GyHKUMs, KBajpaTHuHass (QYHKUUS, CTENeHHas (YHKIUS C LEIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE byHKIMH, oOpaTHble
TPUTOHOMETpHUUYECKHE (QYHKIUH, MOKa3aTeNbHas W Jorapupmuueckas
GyHKIMM; yMeHHEe CTpouTh Trpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpadukoB (QyHKIHUI; yMEHUE HCHOIb30BaTh I'papuKH
(GYHKOMA JUIT M3YYEHHUs TMPOIECCOB W 3aBUCHMOCTEH MPH pEIICHUH
3a[a4 U3 Jpyrux y4eOHbIX NMPEIMETOB U U3 PeaIbHOM )KU3HU; BBIPAXKaTh
dopMynaMH 3aBHCHMOCTH MEXIYy BEIMYMHAMHU; YMEHHE CBOOOIHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTb (YHKUMH, TMEPHOAUYHOCTD
(GYHKIMHM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIUH,
AKCTpeMyM (YHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HAUCHUS (PYHKIIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOJNUTH HCCIIEAOBaHUE (YHKIINU; YMEHUE
UCIIOJIb30BaTh CBOWCTBA U IpaduKu GYHKIUN JUId pelieHHs] ypaBHEHUH,
HEpaBEHCTB W 3aJa4y C MapamMeTpamu;, HW300pakaTh Ha KOOPAMHATHOMH
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U X CUCTEM;

9) yMEHHE cBOOO/IHO OTIepUpPOBATH MOHSTUSMU:
MOCJIEI0BATEIbHOCTD, apU(pMeTHdecKas MNpPOrpeccusi, reoMeTpruecKas
nporpeccusi, OECKOHEYHO YyOBIBafOIasi TeOMETpHUYecKas IMPOTPECCHS;
yMEHHUE 3aj[aBaTh IOCJIEI0BAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (hopMyIT;

10) ymeHHMe oONepUpOBaTh MOHITUSMHU: HENPEpPHIBHOCTD
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byHKIMHA, acuMOTOTHI Tpaduka GQyHKIOWH, TepBas ¢ BTOpas
npou3BoaHAas (YHKIHMH, TEOMETPHUECKUH U (U3UYECKHA CMBICTT
IPOM3BOJHON, IIepBOOOpa3Hasi, ONpEIENCHHbI WHTerpal; yMeHue
HaXOJUTh ACHMIITOTHI rpaduka (QYHKIMH; yMEHHE BBIYHCIATH
IPOU3BOJHBIE CYMMBI, IPOMU3BEIEHHS, YaCTHOIO M KOMIIO3MLIUHU
(GyHKUMH, HAXOAWTH YpaBHEHHE KacaTedbHOH K rpaduky (yHKIHH;
YMEHHUE UCIOJIb30BaTh IPOU3BOJHYIO JJISl UCCIENOBAHUS (DYHKIMH, A7
HAXOXXJCHUSA HAWJIYYIIero peIIeHUs B NPUKIAIHBIX, B TOM YHUCIE
COLMAJIbHO-9KOHOMHUYECKUX M (PU3NYECKUX 3ajauax, JUlsl ONpelesIeHus
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMIAAHM U O00beMbl GUIYp C
IOMOILBI0  MHTErpajia; MPUBOIUTH HPUMEpPbl  MaTEeMaTHYECKOro
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHnanbHbIX YpaBHEHUH;

11) ymeHue omnepupoBaTh IOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yucia, (opmMa 3amUCcH  KOMIUIEKCHBIX 4YHcesl (reomMeTpuueckas,
TPUTOHOMETpHYECKass W  anredpamyeckas); yMETb MPOU3BOIUTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMH YHCIIaMHU; HPUBOAUTH
IPUMEPBI UCIIOTB30BAHUS KOMILJICKCHBIX YHCET,;

12) ymenue cBOOOJHO OHEpUPOBATH HOHATHUAMM: CpeaHEe
apudmeTnueckoe, MeauaHa, HaWOOJIbIIEE W HAWMMCHbBINCE 3HAYCHUS,
pa3max, AUCHEepCHsi, CTAaHAAPTHOE OTKIOHEHHE Ul OMMCAHUS YUCIOBBIX
JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIIE C
OPUMEHEHHEM TIpaUUecKuX METOJ0B M JJIEKTPOHHBIX CPEJCTB;
rpadU4ecKd HCCIIEOBaTh COBMECTHBIC HAONIOJCHHUS C TIOMOIIBIO
JarpaMM pacceuBaHus U JIMHEHHON perpeccuy;

13) ymeHne HaXOAUTh BEPOSTHOCTH COOBITHI C UCTIOIH30BAHNEM
rpadU4ecKux METOOB; NPUMEHATh JUIsI PEUIeHUs 3anad  (popMyIIbI
CIIO)KEHUSI M  YMHOXEHMsSI  BepoATHOCTeH, QopMyly  MOJIHOH
BeposiTHOCTH, (opmyny bepHymnn, komOuMHaTOpHBIE (aKThl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE
OTIEPHPOBATH TOHATHUSAMHU: CIIy4ailHas BeJIWYUHA, paclpeleieHne
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 MPOSBICHHUS 3aKOHa OONBIIMX YHUCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOHO ONEPUPOBATH MOHATUSAMU: TOUKA, MpsAMasi,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJj, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yol MEXAY NMPSMBIMHU, YTOJl MEXAY NPSMON U
TUTOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH; YMEHHE HCIIOJIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHpPE; yMEHHUE
ONEepUPOBATH MOHATUSAMHU: MHOTOIPAHHMK, CEYEHHE MHOTOIPaHHHKA,
NpaBWIBHBIA ~ MHOTOTPAaHHWK, TMpH3Ma, MHpamuaa, Qurypa U
MOBEPXHOCTh BpAIlleHUs, IMJIMHAP, KOHyC, map, cdepa, pa3BepTka
MIOBEPXHOCTH, CEUEHHsS KOHyca W IWIMHApA, TMapajuleTbHbIe OCH WU
OCHOBAHMIO, CEUEHHE I1apa, IIOCKOCTh, Kacatomasics chepbl, HIMHIPA,
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KOHyCa, yMEHHE CTpPOUTh CEUEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOT'PAaHHHKH, (DUTYPHI M MOBEPXHOCTH BPAILLICHHS, UX CEYCHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITEIILHO ¢bopmynupoBath
OIpeNieNIeHUs] N3y4aeMbIX (UIyp, BbIIIBUIATh TMIIOTE3bl O CBOMCTBAX M
NPU3HAKAX T'E€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH HIIM OIPOBEPIaTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh MOHATHAMM: IUIOIIAMIb
¢uryper, o0beM (GUrypsl, BeTUYMHA YIJIA, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNienunena, MUpaMuabl, MPU3MBL, IHIUHIpA, KOHYca, IIapa;
YMEHHUE HaXOUTh OTHOILIEHHE 00BEMOB MOAOOHBIX (HUTYp;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSIMU: JIBHIKEHUE,
napajjelbHbli IepeHoC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOM00US, MOAOOHBIE (UTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (UIYphI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, AapXHTEKType; yMEHHE HCIIOJIb30BaTh T'€OMETPHUECKHUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUUYECKHE BEJIUYMHBl (AJMHA, Yrod,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peasilbHON >KHU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTHSIMMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE  TNPOM3BEIEHUE, Yrojd MeXAy BEKTOpaMH; yMEHHE
UCTIOJIF30BaTh BEKTOPHBIM M KOOPIWHATHBIA METOJN [UIS PEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYruX Y4eOHBIX MPEIMETOB;
ONepupOBaTh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTenb MaTpUIIbI,
TreOMETPUUECKUI CMBICIT ONPEeTUTENs;

18) yMeHwe MOAECIUPOBATH pEAbHBIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBJIATh BBIPAKEHMS, YpaBHEHUS, HEPaBEHCTBA U MX
CUCTEMBI 10 YCJIOBMIO 3a/1aYH, HCCIIEOBaTh MOCTPOCHHBIE MOJENU C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHe MOAETH C  TOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, pPELIaTh CBS3aHHbIE C HUMH
NpaKTUYECKHe 3a/1add; COCTABISITH BEPOSTHOCTHYIO MOJCTh U
UHTEPIPETHPOBATh MOJYYCHHBIH pe3yabTaT; pelarbh [PUKIaJHbIe
3aJadyd  CPEACTBAMHM MAaTEeMaTWYeCKOro aHaimW3a, B TOM YHCIIE
COLMAIBHO-9KOHOMHYECKOTO U (PHU3NUECKOT0 XapaKTepa;

19) ymenue BBIOMpATh NOAXOMSIIUA METOJ IS PEIIeHUs
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TMPOIECCOB W SBICHHA, YMEHHE paclio3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MAaTEMAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaTEMAaTUYECKUX OTKPBITHM pPOCCUHMCKOW M  MHPOBOM
MaTeMaTHYeCKOM HayKH.

25




4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs Mo JHCHUIINHE

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

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

Meronuueckue Marepuainbl, ONPEECISIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepu3youmx (opMUpOBaHUE KOMIIETEHIIUM, coaepKarcs
B MpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpoJibHO-0LIeHOYHbIE CpecTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
0/.03 MaremaTuka

1.1. ®opma NpoMeKYTOUHON aTTecTAIMU: K3aMeH (2 cemecTp).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

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

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX U MPOPECCHOHATHHBIX KOMIETCHINH, POJIEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OICHKa BBIIIOJIHCHUA 3aﬂaHHﬁﬁ AOJDKHAa HPOBOJUTHECS B
OTHOIICHMH Te€X KOMIIETCHUIUH, KOTOpble HeoOXomuMbl g 3(PGEKTUBHOTO BBIMTOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHWBAHUsS BBIMIOJHEHHS 3aJaHUN JOJDKHA 00JaaaTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OLICHHMBAHMS BBIIOJHEHUS 3aJaHAi  JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOoGecCHOHAIbHOW OpHEHTAlWU WU [PearoYTeHUuN
npenojaaBaresieil, OCyIECTBISIFOIIUX KOHTPOJIb WIH aTTECTALIUIO.

IIpy BBINOSHEHUHM NPOLELYpP OLEHKH 3aJaHUN MCIONb3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METO/I pacyeTa CBOJAHBIX 0aslIoOB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLICHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

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

Onenka KonnuyectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYECKOI 0
3aJaHusl, CPeHUH 0aJJ1 M0 UTOraM aTTeCTALMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananmne:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BeimonHuTh npakTuyeckoe 3aaanue (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 HaTypalbHOM CTENIEHH U3 YUCIIa 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. IIpaBuna nerictBuii ¢ morapudmamu.

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

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U MTOKA3aTEIbHBIX BEIPAXKEHUH.

17. IlpeoOpa3oBaHue MMOKA3aTEIbHBIX U JOTAPU(PMHUUECKUX BBIPAKEHUH.

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. TpuroHomerpuyeckue (PyHKIIMU YUCIOBOIO 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 NpoU3BeICHUsI TPUTOHOMETPUUYECKUX QYHKLUN B CyMMY.

28. IIpeobpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUIECKUX BBHIPAKCHUH.

29. Belpa)kxeHHEe TPUTOHOMETPUYECKMX (QYHKLUI dYepe3 TaHIeHC IOJIOBUHHOTO
apryMeHTa.

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

31. Tpocreiimme TPUTOHOMETPUYECKHIE YPAaBHEHHUS.

32. IIpocreiimye TPUTOHOMETPUYECKHE 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 QyHKIUH.

37. ®Oynkuuu. MOHOTOHHOCTh, YE€THOCTh, HEUYETHOCTh, OTrPAaHHMYCHHOCTb,
HNEPUOIUYHOCTb.

38. Oynknuu. [IpoMexxyTKM BO3pacTaHuss W YObIBaHWs, HauOoybIIee U
HaMMEHbIIIee 3HAUEeHUs, TOUKU dKCTpeMyMa. [ paduueckas HHTEpIpeTarus.

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

40. ®Oysakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITUH.

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 QyHKIUS, €€ 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 ompeJeleHuss 1 MHOXKECTBO 3HaYCHUI (yHKIUM y- SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHus 1 MHOKECTBO 3HaYeHHUN (DYHKIIMHU y- COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompeneneHusl 1 MHOXKECTBO 3HaueHUi QyHkImu y= tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp omnpeneneHns 1 MHOXECTBO 3HAUEHUH QyHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeoOpazoBanusi rpadukoB ¢yHknuii. CHUMMETpHsT OTHOCHUTEIBHO OCeH
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. IlpeoOpa3oBanus rpadukoB (yHKiui. PacTsokeHue W ckaTUe BIONIb 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. Meroa HTEPBAJIOB.

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

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 (PYHKIIMH, €€ TEOMETPUUECKUIN CMBICI.

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. IIpuMeHeHHe TPOU3BOJAHON K HCCIEN0BaHMIO (YHKIMHA M HOCTPOCHHUIO
rpaduxosB.

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 mpousBogHas, ee ¢(uzmueckuii cMpicia. HaxoxkiaeHue ycKopeHus
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. [IpumeHeHre ONpEeAEeNeHHOr0 MHTerpaiga Uil HaxO0XACHUS IUIOLIAIH
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 Herotona. CoiicTBa OMHOMHHAIBHBIX KO3()PHUIINEHTOB.

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. [TapaniensHOCTh MPSIMOW M IIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92. [leprnieHIUKYISIPHOCTD MPSMOM U TIIOCKOCTH.

93.  IlepnieHAuKYISp U HAKIOHHAS.

94, VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. VYroa Mexay MI0CKOCTSIMHU.

97.  IlepneHAUKYISAPHOCTH IBYX IIOCKOCTEH.

98. I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: MAPAJUIETBHBIN MTEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpPHS

OTHOCHTEJIBHO IIJIOCKOCTH.

100. MmuororpanHuku. Bepmmnel, pedpa, rpaHu MHOTOTPaHHHUKA.

101. IIpusma. [Ipsimas u HakioHHas npusMa. [IpaBuiibHas 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 kyba, MpU3MBI U TUPAMUJIBI.

106. IIpencraBieHue O MPABMILHBIX MHOTOIPAHHUKAX (TETpadap, KyO, OKTadIp,
JIOICKA’AP U UKOCADIP).

107. Hwuwmuaap. OcHoBaHWe, BhICOTa, OOKOBas IMOBEPXHOCTh, OOpasyrorias,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. Yceuennslii konyc. OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpasyroasi, pa3BepTKa.

110. Vceuennniii koHyc. OcHOBaHME, BBICOTA, OOKOBas TMOBEPXHOCTbD,
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. arerpansHas Gpopmyina oobema.

115. OO6wem Tema. @opmynsl  oObema Ky0a,  TIPSIMOYTOJIBHOTO
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. TIlomo6me Tten. OTHOMmEHWS IUIOMIAJICH TOBEpXHOCTEH W  00BHEMOB
NOJOOHBIX TeIl.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IPOCTPAHCTBE.

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. Koopaunatsl. Pa3noxeHnne BeKTOpa Mo HalpaBICHUSM.

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[IpumMepHbIe MPpaKTHYECKHE 3aaHUS
Pa3BuTHE NOHATHS 0 YHCIIE

1. BuryucauTs:
(1+i)°
2. Ha¥iti MOy M apryMEHT KOMILJICKCHOTO YHCIIa
z=-5i
3. JlaHbI ynca:
=245

z,=1-%

Haiimure: “1° %2

4. JlaHbI ynca:
2 =2~

2, =2+
Haiiure: “1~ “2

KopHn, crenenn u Jorapumsol

1. Berancinure |095|092|093|092512

3 5
2. Brerunciire 2 2131

1 1
3. Beorumcinte > log,7+ |09432_§ log,28

4, Breruucnure |og312—%|0g332+%|0g36

OcHoBbBI TPUTIOHOMETPHUU

o Sln— o
1. Haiitu 3HaK yncna 3 . OtBer obocHyiiTe.

2. Haiitu 3nak uncna Ctg28() . OtBer oGocHyiite.

37T
o COs— o
3. Haiinurte 3HaK yncia 6 . OTBer oOoCHYiiTE.
4. Jlokaxwure, uyro LG & — SN =1 g*a - sin*a

DyHKIUH, UX CBOICTBA H IPAUKH

1. [Toctpouts rpadux GyHKIMH
2. [Toctpouts rpaduk GyHKIUN
1
y=x 2+1
3x
y=—"
3. Jana ¢pyHkims x+2 | Haiitn 3Hadenns GyHKIUH B TOUKAX -
1, 510
2 ) -
4. Haiitn o61acTh onpenenenus GyHKuun ~ — In(x” - 6x+10)
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YpaBHeHNS U HEPABEHCTBA
1. Pemvte ypaBHeHHE COS ( X+ %) =1

2 Pemmre ypaBuenue 3tg (3X + %) =—3
3. Pemmre ypasuenne 1—1g°x = 2tgx
4

Pemmre ypauenne cos(1—x)=1

Havajga MmaTeMaTH4YeCKOIo aHAJIM3a

1. Brruncnure
lin%{:x: —5x+3)
o

. Jx -2
2. Breruncnure: lim —
x—25x°
3. HaiinuTe npou3BoHYIO (yHKITHIA:

a) f(x) =5x*+3x+7
6) f(x) == —2vx +7

4. Halitu  ypaBHeHue kacarenpHOM K  Tpaduky (yHKUUU
y=2x"+1

5 Haiigure npousBoanyio Gynkiuu Y = VA~ +3X + 4
6. Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U JIKCTPEMYMBI
f(x) = —2x>+21x* - 72x+9

7. Haiimure npomssoanyto dyukmun Y = Sin(x* +2)-cos(x — 2)

8. Haiiniute mnpoMeXyTKM MOHOTOHHOCTH (YHKIMM W TOYKH
skctpemyma Y = X7+ 6x* +9x + 8
9. Haiinute Touku nepernba M NMpoOMEXYTKU BBITYKJIOCTH Ipaduka

bynkun V = X - 6X7 + 4
10. Haiizute TpPOMEXYTKM MOHOTOHHOCTH (YHKIMHM W  TOYKH
sketpemyma Y = X7 - 6X% + 90X
11.  [okaxwure, uro pyHkus F sBisercs mnepBooOpa3HON 1 (GYHKUIUU
f(X) Ha mpomexyTke ( - 00 ; +00), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpruncaure MHTErpai j(xz +4x+1)dx Beruucnure 1uomanb

durypsl, orpanmueHHO rpadukoM GyHKIuH Y =3X*, mpsMeiME X =2, X=4 U
0CBIO abcLuce
2xdx

3+x°
14.Bpraucante 1iomans QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU

13.Beruucnure uHTETpat I

y=16—X* u ocbro abermee
15.Bpruucnure miomans GUIypsl, OrpaHHYCHHONW IpapuKoM (YHKITUH
y =1—x* u ockro abemuce

Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIIOCOOAMH  MOXHO
chopmMHupoBaTh KOMaHIy W3 4 4eJIOBEK U1 YydacTHs B MaTeMaTU4YecKon
onummuazae?

2. BreraucianTs: A73+A62+A53
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xo A
P7—A26+C—2.

3. Haiitu 10

4. CKOJIBKO Pa3JIMYHBIX IIECTHU3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO (P
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IUQPPHI B UUCTAX OBLIN PA3TUIHbI?

5. [udp ceiida odpasyercs u3 nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudps! B uncie MOryT noBTOPATHCS). BTopoe, Tpex3naunoe
yucio, oopazyercs u3 nudp 7 u 6. CKoJIbKO pa3IUMYHbIX HIM(YPOB MOKHO HUCIOIb30BATh B TAKOM
ceide?

6. Han psix uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmernueckoe, pazmax,
MOJIy ¥ MEJIaHYy.

7. Tlpu kakux 3nauenusx x cpeonee apugpmemuuecxoe psoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Hana Beibopka 2, 2, 3, 4,4, 7,7, 7,9. Hailinure Meauany 3TOi BEIOOPKH.

9. Omnpenensist cTereHb 3aCOPEHHOCTH IBETOYHBIX CEMSTH, BBISICHSIITH, CKOJIbKO CEMSTH

COPHBIX PAaCTEHUH COAEPKUTCS B Kaxk10M u3 100 mpon3BOIBHBIX 00pa30M BEIOPAHHBIX TAKETOB
C OJIMHAKOBBIM YHCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTEHUM

Yuciio nakeToB

Haiitu cpennee apupmeTnaeckoe 1 MOY.
10.  Tloacuuranu oOveMm mpoaaxxk marasuHa B TeueHue 10 nueit (B ThIC. pyo.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apudmMeTHIecKoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHME KOHyca — IpaBWIBHBIA TPEYTOJBHUK CO CTOPOHOM 12 cMm.
Haiinure miomans cedeHus, MPOBEIECHHOIO uepe3 JBE€ 00pa3yroIlue KOHYCa, Yroil MEeXIy

koropsiMi  paBeH 3().Otpesok AD mepIeHIHKYISPEeH K IUIOCKOCTH PaBHOOEAPEHHOTO

tpeyroiapauka ABC. U3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
ot KoHIoB oTpe3ka AD no npsimoii BC.

2. Pacctosnue ot Touku M 10 KaKAoW M3 BEPIIMH MPABUIBHOTO TPEYroJIbHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M no mmockoctn ABC, eciiu AB=6 cm.

3. B rtpeyronsunke ABC mano: ZC=Q() , AC=6 cm, BC=8 cm, CM — menmana.
Yepe3 BepimHy C mposenena npsimas CK, meprneHIuKymsipHas K IUIOCKOCTH TPEYrOJbHUKA

ABC, npuuem CK=12 cm. Haiigute KM.
4. UYepes cropony AB pomba ABCD mnposenmena miaockocte ADM Ttak, dro

nByrpaussiii yron BADM pasen () . Haiiaure cropony pomba, eciu ¢BAD =45 4

paccrosHue oT Touku B no mnockoctu ADM paBHo 43
5. Cymma mmomaziel Tpex rpaHel mpsMOYrOJIbHOIO MHapajuieNienunea, UMEKOIIIX

o6utyro BepuuHy, paBHa 404 0M’, a ero pebpa MpoNoOpLHOHATLHBI unciaM 3, 7 u 8. Haiiure
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsMOYTOJIBHOIO Mapajuienenunena pasHsl 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/a.

7. [ap paguyca 41 nm nepecedeH IMIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSHUU 9 M
OT 1eHTpa. Haiinure miomaab ceueHusl.

8. B konyce anunHa obpasyromieil paBHa 5, a paanyc ocHoBaHMs paBeH 4. Haiinute
00beM KoHYCa.

9. Haiitu kocumyc yria meskay sextopamu: @(2,—1,1) u b (4,—3,5)
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1.3.2 Kpurtepuu onieHKH

Kputepuu onieHk# pe3yibTaTOB BbINOJIHEHHSA
TEOPETHYECKOr0 3a1aHUs

basiel 3a
KPUTEPHUH OLICHKHU

MakcuMaJbLHBII
0as1 — 1 6ana

- JEMOHCTpUpYeT TIJIyOOKOoe, IIOJHO€ 3HaHME€ M IIOHMMaHHe
IIPOrPaMMHOTr0 MaTepHaa;

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

- Ja€T TOYHOE OIIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHUMH;

- TIpu OTBETE JEMOHCTPUPYET CAMOCTOATEIBHOCTb CYKICHHI,
IIPUBOJUT BEPHBIE apTyMEHTHI, 1€IACT IPaBUJIbHBIE BBIBOBL;

- IPaBUIIBHO M OOCTOATEIBHO OTBEYACT HA CONYTCTBYIOIINE BOPOCHI.

1

- JeMOHCTpPHpYET TIJIyOOKOe, IIOJHO€ 3HaHWE€ M IIOHUMAaHHe
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM IpPaBWJIbHO, 0€3 U3MEHEHHUs 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 apPryMEHTBl, BEPHO, HO C HE3HAUUTEIbHBIMU
olIMOKaMU JieJaeT BbIBO/IbI,

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

0,5

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

- HEMOJIHO, HapylIasi MOCIE0BATEIbHOCTh U3JIaraeT MaTepual;

- JIOMyCKaeT OIIMOKM B OMpPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JIEMOHCTPUPYET CaMOCTOATENBHOCTh CYXKJICHH,
MPUBOJIUT YACTHYHO BEPHBIE apryMEHTBI, OTJECIbHBIE BBIBOJBI HEJIb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPyJAHEHUs, OTBEdYas 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 APTYMEHTHI, JEIACT HEMPABUIbHBIE
BBLIBOJIBI;

- HEBEPHO OTBEYAET HA COMMYTCTBYIOIINE BOMPOCHI.

UTOro
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Kpurepun oneHKH NPaAKTH4YECKOI0 3aJaHUs MO ajredpe banabl 3a
KPHUTEPHH OLCHKHU
Xon pelieHusi BEpHBINA, MPUBEIEHO BEpHOE OOOCHOBAaHHOE pEIICHUE, 15
IIOJIy4E€H 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 WJIM OTCYTCTBHE PELICHUS 0
UTOT'O 15
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 MOMEHTBI BHIOPAHHOTO CIIOCO0a peIIeHHUS;
BEPHO OTMEUYEHBl Ha YEpPTEKE CBOMCTBA BCEX MPEICTABICHHBIX B 1,5
ycIoBUU GUTYD U UX DJIEMEHTOB;

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

2 | HaiieH BEpHBIN CIIOCOO PELICHHUS;

IIPUBE/ICHA BEPHAs [10CJIEJ0BATEIBLHOCTD BCEX I1Ar0OB PEILICHUS;
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;

JIONYIIEHa OJJHa Herpy0Oas BhIYMCIMTEIbHAS OLIMOKA, HE BIUSIOIINE Ha
IPABHJIBHOCTbH JAJIbHEHUIIIET0 X01a peleHus

3 | XOJ pelieHus BepHBI;

pelreHue, BO3MOXHO, HE 3aBEPIICHO;

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

OTMEUYEHHBIC Ha YepPTEKe CBOICTBA MPEJICTABICHHBIX B YCIOBUU (UTYD 0,5
U UX DJICMEHTOB HMCIOT HETOUHOCTH;

JIOTIYIIIEHbI HEerpyOble OMMOKMA B BBIYMCICHUSX M B MPeoOpa30BaHUSX,
HE BIIMSFOIINE HA TPABUILHOCTh XOJIa PEIICHHUS,

B pe3yJbTaTe dTUX OMIMOOK MOXET OBbITh MOJTYYEeH HEBEPHBIH OTBET

4 | HEeBepHOE pelleHNne, HEBEPHbIN OTBET WM OTCYTCTBUE PEIICHHUS 0

NTOIrO 15

1.4. MaTepnajbHO-TeXHHYECKOe o0ecnevyeHne I POBeIeHNs POMeKyTOYH O
aTTecTaluu

ATTecTanu NpoBOAUTCS B yueOHOM KaOMHETe MaTeMaTHKH.

1.5 Y4eOHo-MeTOaMuYeckoe M WHPOPMALMOHHOE o0ecredyeHUHe sl NPOBeIeHUS
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, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
boromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IIpodeccuonanbroe 0Opa3oBaHme)

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.
nocobue mns CIIO /H.B. boromomnos.- 11-e u3z., mepepad. 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. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCHp. U JOI. —
MockBa: WzngarenbctBo IOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa m Havayma aHanu3a: ydyeOHOEe MOCOOME ISl CPEIHETO
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 sl 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 ¢ pemeHusiMd B 2 4. Yacte 2 : yueOHOE
nocoowue s cpeaHero npodeccuoHanbHoro oopaszosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: ajareOpa W Hayaja MaTEMAaTUYECKOTO aHajan3a, TICOMETPHUS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , I'puropses
CTI. , Usoaruna C.B. - 2-¢ usn. crep.— M.: Akaaemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypcnl

10. www.fcior.edu.ru (PenepanbHbIii IEHTP WHHOPMAITMOHHO-00Pa30BaTEIBHBIX
pecypcos (OLIMOP)).

11. www.school-collection.edu.ru (Eaunast koyutekius nuppoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

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

MeTtoauyeckue ykazaHus AJ1sl 00y4al0UXCS 110 OCBOEHUIO THCIHIIUHBI

13. Meroaunueckre yka3zaHus /Ui 00y4arolnuXCsl 10 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/

