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1. TIACTIOPT PABOYEN ITPOTPAMMBI YYEBHOM
TV CHUILIAHBI OJ1.03 MATEMATHKA

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cnenuansHocTH 20.02.02 3ammura B Ype3BbIYANHBIX CUTYaLIHSX.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B o01eo0pa3zoBatenbHbIi 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, CHOCOOHOCTH CTAaBUTh 1€ 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(hOpPMHUPOBAHHOCTh OTHOIICHUS K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIIIJICHUSI, TPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
AITOPUTMHYECKON KYyJIBTYPhl, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOJIMMOM
U1 Oyaymien nmpodecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJKEHUSI 00pa30BaHMs U
caMm000pa30oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMU B
MTOBCEIHEBHOM KU3HHU, JIJII OCBOECHUS CMEKHBIX €CTECTBEHHOHAYUHBIX JAUCIUILIIUH U
JTUCITUTUINH TPOQPECCHOHAIBHOTO ITUKJIIA, JJIS 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 OOpa30BaHUI0 KaK YCJIOBUIO YCHEIIHOW MNpodheCCHOHAIBHON W
0OIIIECTBEHHOM JESITEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBEHHOU JESATEIbHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTE, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENBLCKON, TPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

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

MeTanpeaMeTHbIe:

— YMEHHUE CAMOCTOSITEIIBHO OINPEIEIIATh UEIU ACATEIbHOCTA U COCTABIATH
IUIaHbl  JIESITEIBHOCTH;  CAMOCTOSITEJIBHO — OCYIIECTBIIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTD;

— WCHOJIb30BaTh  BCE  BO3MOXHBIE  pECypChl ISl  JTIOCTHXKEHUSA
MIOCTABJICHHBIX 1EJe U pealn3aluu IJIaHOB JESATEIBHOCTU; 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, y4€OHO-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 W TOYHO
U3JIaraTb CBOKO TOYKY 3PEHUSI, WUCIIOJb30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBbHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, TI'PAHULL
CBOETO0 3HAaHMS W HE3HAHMS, HOBBIX IIO3HABATENIBHBIX 33/lad U CPEACTB ISl X
JNOCTUKEHUS,

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

npeaMeTHbIE:

1) yMeHue omnepupoBaTh TOHSATUSIMHU: OIpEACICHUE, aKCHoMma, Teopema,
CJIEICTBHE, CBONCTBO, IMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIbLHBIE (DOPMYIUPOBKY;
yMeHue (GopMyIHpoBaTh 0OpaTHOE W MPOTHUBOIOJIOXKHOE YTBEPXKIACHUE, TPUBOAUTH
MPUMEPbl U KOHTPIPUMEPHI, HMCIOJIB30BATH METOJ MATEMaTUYECKOW HWHIYKIIUU;
MPOBOAUTL JIOKA3aTeNIbHbIE PACCYXKJCHHUSI TMpPU PEIICHHH 3aJa4d, OLICHUBATH
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUIA;

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHOKECTBAMM; 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 NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl pa3IMUHBIMU CIOCOOAMY;
UCIOJIb30BaTh Tpadbl IpU pelIeHUH 3a/1ay;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO TEepPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOUMHATOPHBIE (PaKThI U PACCYKACHUS JIJISl pEIlIeHUs 3a/1a4;

5) yMeHue omnepupoBaTh MOHATUAMH: HATypajJbHOE YHUCIO, LIEJI0e YHCIIO,
OCTaTOK MO MOJIYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, UENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
MCIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIHA 00N AeTUTENb U HaUMEHBIIIEe
oOmiee KpaTHOe, airoput™ EBKkiIMga mpu pelmieHud 3a1ad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMAaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO OMNEpPUPOBATh TMOHSATUAMHU: CTEMEHb C IEJIBbIM
noka3aTesleM, KOPEHb HaTypaldbHOM CTENEHH, CTENeHb C palUOHaJIbHBIM
[oKa3aTeleM, CTENEeHb C JCHCTBUTENBHBIM (BELIECTBEHHBIM) IOKA3aTEJEM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [IPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh MOHATUAMHU:  TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHUHl M HEPAaBEHCTB,
pPaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEpPaBEHCTB M  CHCTEM,  pallMOHAJIbHBIE,
UppanoHaIbHbIE, HOKa3aTeNbHBbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKNE YpaBHEHHS, HEPABEHCTBA W CHCTEMbI; YMEHHE pelIaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHUEMOB; peIlaTh
YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C TapaMeTpoM; NPUMEHATh YpaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA DEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad |3
pa3IMYHbIX 00JACTEN HAYKU U pealbHOM KU3HU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
byHKIMS, KOMMO3UIMsS GyHKUWNA, JUHEHHas (QyHKIUS, KBaapaTudHas QyHKIUSL,
CTeNEeHHass (YHKUMS C LEJIbIM I[I0Ka3aTejaeM, TPUTOHOMETPUYECKHE (PYHKIIMH,
oOpaTHBIE TPUTOHOMETPUUYECKHE (PYHKIMH, TOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY; yMEHHE CTPOUTh Tpaduku GYHKIUMA, BBIMIOIHATH MPEeoOpa3oBaHUs
rpa@ukoB (QyHKIHI; yYMEHHE HCHOJIb30BaTh Trpaduku (YHKIUNA JUISI H3yUCHUS
IPOLECCOB U 3aBUCUMOCTEH MpHU PElIeHUH 3a7ad U3 JPYTuX y4yeOHBIX NMPEAMETOB U
U3 peajbHOM >KM3HM; BbIpaxaTb (HOpPMyJaMH 3aBUCUMOCTH MEX]y BeJIMYUHAMU;
yMEeHHE CBOOOJHO OMEPHUPOBATh MOHATHUAMU: YETHOCTHh (DYHKIIUH, TMEPHUOAHMIHOCTD
(GYHKIIMHM, OTPaHUYCHHOCTh (YHKIMHM, MOHOTOHHOCTh (YHKIIUH, IKCTPEMYM
dyHKIIMH, HanOOJIbIIIee M HAUMEHbBIIIEE 3HAYCHNUS (QYHKIIMH Ha IPOMEXKYTKE; YMEHHUE
POBOAUTH HCCIIeJIOBaHWE (YHKIIMU; YMEHHUE HCIIOJIBb30BaTh CBOMCTBA U TpaduKu
GyHKUMHA JUIsi  pelieHus YpaBHEHMM, HEpPaBEHCTB U 3aJady C [apaMeTpaMu;
U300pakaTb Ha KOOPAMHATHOW TUIOCKOCTM MHOXKECTBA pEIICHUM YypaBHEHHI,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TOCJIEIOBATEIHLHOCTD,
apudmernyeckass  Mporpeccus, TIeOMeTpUuYecKas  mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyecKas Mporpeccus; yMeHue 3ajaBaTh MOCIe10BaTEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TPOU3BOJHOM, TNepBOOOpa3Has, ONpEACIECHHbI HHTErpal;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIUUCIAThH IPOU3BOIHBIE
CYMMBbI, IIPOM3BENIECHUS, YACTHOIO U KOMIIO3ULUHU (PYHKUIMH, HAXOJUTh ypaBHEHUE
KacaTelnbHOM K Tpapuky (yHKIUH; YMEHHE HCIOJIb30BaTh IPOU3BOIAHYIO JIs
UCCIIEIOBaHNs (PYHKLMH, JJI1 HAX0XKJIEHUS HAWIy4lIero peuleHus] B IPUKIIAJHbIX, B
TOM YHCJIE COLUATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUS
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd W 00beMbl (GUTYpP C MOMOUIBIO
MHTErpaja; MPUBOJHUTH MPUMEPhl MATEMAaTHYECKOrO MOJEIMPOBAHUS C MOMOIIBIO
muddepeHnnansHbIX YpaBHEHUM;

11) ymenue onepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE
KOMILIEKCHBIE YHUCJa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4YHcia, (opma 3amucu
KOMIUIEKCHBIX 4YHCeNl (F€OMETpHYecKasi, TPUTOHOMETpUYEeCcKass M airedpanyeckas);
YMETh MPOU3BOAUTH apU(PMETUUYECKUE HEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
MeaMaHa, HauOoJblllee U HaUMEHbIIEE 3HAUCHUs, pa3Max, JUCHEpPCHUs, CTaHIapTHOE
OTKJIOHEHHE U1  OINHCAHMsS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C INPUMEHEHUEM IrpaUuecKux METOJI0B 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 (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BeposITHOCTEH,  (opmyly  MOJHOM  BeposTHOcTH,  (Gopmyny  bepHyim,
KOMOUMHATOpHbIE (PaKThl U (POPMYJIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITHIA,
YMEHUE ONEPUPOBATH IMOHATUSMH: ClydaiiHas BEJIWYMHA, PpacCHpeAcIICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUIAHHUE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHOM BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO W HOPMAJIBHOI'O PacHpelesieHUld; YMEHHUE HCIIO0Ib30BaTh CBOKCTBA
U3YYEHHBIX pacCIpEeAesICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSATHSIMU: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEIOBAaHUM; YMEHUE IPUBOIUTH PUMEPDI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOJHO OMEPHPOBATH MOHIATHSMU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIOJI, ABYIPAHHBIA YyIOJI, TPEXIPAHHBIN yrod,
nepeceKarorecs, napajielibHble U CKPEIIMBAIOLINEC MpsMble, MapajuieIbHOCTh U
NEPHEHAUKYISIPHOCTh MPSAMBIX U MJIOCKOCTEH, YroJl MEXAY MPSMBIMHU, YTOI MEXKIY
OpsIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh MpU
pelIeHnH 3aa4 M3y4YeHHbIe (PAKThI U TEOPEMbI TUIAHUMETPUHU; YMEHHE OLEHUBATH
pa3Mepsl OOBEKTOB B OKPYXKAIOILIEM MHUpPE; YMEHHE OIEpUPOBATH MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOTOIPaHHWKA, IPaBUJIbHBII MHOTIOIPAHHMK, IpU3Ma,
nupaMuja, (Gurypa M TMOBEPXHOCTh BpaIllEHUs, LUWIMHIP, KOHYC, mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M UWIMHAPA, MapajuieJIbHbIE OCH WIH
OCHOBaHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTpaHHHMKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpHI U
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MIOBEPXHOCTU BpAICHMs, WX CEYEHHs, B TOM YHCIE C MOMOULIbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME MPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBaTH OMpeIeNICeHUs U3y4YaeMbIX (PUTYD, BBIIBUTATh TMIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYEeCKUX (GuUryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM TPHU3HAKAM, BBITOJHATD
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO OMEPUPOBATH MOHATHAMU: IUIOMAAL (PUTYPBI, 00BEM
¢Gurypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKU JIO IMJIOCKOCTH, PACCTOSTHUE MEXIY
NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIOMAaab CcQephl, IUIOMIAIb
MOBEPXHOCTM  NHpaMUAbl, MNpPU3MBL, KOHyca, UWIUHApPA, 00beM  Kyoa,
MPSAMOYTOJIBHOTO NapaJijIesIeNuNe1a, TUPAMUIbI, PU3MbIL, [IMIMH]IpA, KOHYCAa, 1apa;
YMEHHE HaXxOUTh OTHOIIEHUE 00HEMOB MOI00HBIX (DUTYD;

16) ymenue cBOOOJHO ONEPUPOBATH MOHITUSIMU: JBUKECHHUE, MapaslieIbHBIN
HEPEHOC, CUMMETpPHUsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, peoOpa3oBaHue
1010011, MoJI00HBIEC (DUTYPBI; YMEHUE PACIIO3HABATH PABHbBIE U MTOI00HBIE (PUTYPHI, B
TOM 4HCJIE B MPUPOJNE, HCKYCCTBE, APXUTEKTYpE; YMEHHME HCIOJb30BaTh
F€OMETPUYECKHE OTHOLIECHUS, HAXOAUTh F€OMETPUUYECKHE BEIUYMHBI (IIJIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHUHM 3aad U3 JPYrUX Y4eOHBIX MPEIMETOB U U3
peanbHOM KU3HMU;

17) ymenue cBOOOJHO ONEPUPOBATH MOHATUSAMU: NPSMOYrOJbHAs CHCTEMA
KOOpPJIMHAT, BEKTOP, KOOPJIWHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOMU3BEJICHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MIPOU3BEJICHUE, BEKTOPHOE MPOU3BEIACHUE, Yroi MEXAY BEKTOpaMH; YMEHHE
MCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJIS PELIEHUS T€OMETPUYECKUX
3a/1a4 U 3a]a4 APYrux y4yeOHbIX MPEAMETOB; ONEPUPOBATH MOHATUAMU: MaTpulia 2x2
1 3x3, onpeaenuTeNb MAaTPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) ymeHue MoAenMpoBaTh peajdbHbIC CUTyallUM Ha S3bIKE MAaTEMAaTHKU;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHUIO
3a/lauu, UCCIIEA0BAaTh TOCTPOSHHBIE MOJICIN C MCIIOIh30BAaHUEM arrmapara aureopsl,
UHTEPIPETUPOBATh MOJYYEHHBIH pE3yJbTaT; CTPOUTh MATEMAaTUYECKUE MOJEIH C
MOMOIIBI0O T€OMETPUYECKUX TMOHSATUN M BEIWYUH, pEIIaTh CBA3aHHBIE C HUMH
NPaKTUYECKUE 3aJauyM; COCTAaBISATh BEPOSITHOCTHYKO MOJEIb W HHTEPIPETUPOBATH
MOJIYYEHHBIN PE3yJIbTaT; peliaTh NPUKIAIHBIE 33/1a4M CPECTBAMU MATEMATUYECKOTO
aHaju3a, B TOM YKCJIE COLUUATbHOAKOHOMHYECKOTO U (PU3UUYECKOr0 XapaKTepa;

19) yMeHue BbIOMpPATHh MOAXOASAIIMI METO [JIsl PELICHUs 3a/la4; TOHUMaHHUe
3HAYUMOCTH MAaTE€MaTUKU B U3YYEHUM MPUPOJHBIX M OOIIECTBEHHBIX IMPOILIECCOB U
SBJICHUM; YMEHHE paclO3HaBaTh MPOSBICHHE 3aKOHOB MAaTeMAaTHKH B MCKYCCTBE,
YMEHHUE IPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUMCKOM U MUPOBOU
MaTeMaTU4ECKON HAYyKHU.

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

MaxkcumanbHON yueOHON Harpy3Kku oOyuarolerocs: 252 yaca, B TOM 4HCIIE:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyudaromerocs 234 yaca;

KOHCYJIbTALMS 6 4acoB.

sK3aMeH 12 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MakcumasibHas yyeOHasi HArpy3ka (Bcero mo mporpamMmme JUCHUILIHHBI) 252
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:
JICKIIMH, YPOKH 214
MIPAKTUYECKHE 3aHATUS 20
KOHCYJIbTaIluH 6
[TpomexyTouHas aTTectanus B popme: 12
| cemectp - ndx ; Il cemectp - sx3ameH




2.2 TemaTn4yeckui MJIaH U 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 ¢popmupoBanuro
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 Copnepxxanue y4yeOHOIro MaTepuasia 4 MeTanpeaMETHbIE U
Hean " 3aga4u | [lens u 3aaun MaTeMaTUKU IIPU OCBOCHHUH CTICIIMAIBHOCTH. 4 1 MpEIMETHbBIC
MaTeMaTHKHU npu | YucnoBble MHOXeCTBa. Apu(METHYECKHE OIepaliy Ha YHUCIOBBIX 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-TMHENHBIE), 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 moka3aTeabHOM (QYHKIIMHM U €€ CBOMCTBA. 3HAKOMCTBO C 8
(ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIOKazaTelbHOM (yHKIMM. PerieHue mokazaTelbHBIX
IHokazaTenbHbIE YpaBHEHUH METOJOM YPAaBHUBAHMS IOKa3aTesed, METOJOM BBEICHUS
YPaBHEHHS M | HOBOM  MEpeMEeHHOHM, (YHKIHOHATIBHO-TPAQUUECKUM  METO/OM.
HEPaBEeHCTBA Pemenne mpocTelmnx nNoKa3aTeIbHbIX HEPABEHCTB
Tema 2.5. Jlorapupm | Conep:kanue yueOHOro MaTepuaia 6
YyHcaa. CaoiicrBa | Jlorapupm umcia. OcHOBHOE  Jiorapu()MUYECKOe  TOXIECTBO. 6
Jorapudmos Breruncnenne norapudma mo ompeneneHuto. CBoiicTBa jorapu¢mMoB.
Jlecatuunble M HaTypainbHble Jjorapudmsl. [lpaBuna pelcTBUil C
norapudmamu. [lepexos1 K HOBOMY OCHOBaHMUIO.
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
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YpPaBHEHMH,
HepaBeHCTBA

GyHKIIMOHATBHO-TpaQUUECKUH, METOJ TMOTCHIMPOBAHUS, METO]
BBEICHHS HOBOW mepemeHHO#. Ilpocrelimue morapudpmudeckue
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, oKa3arenbHas U Jorapudmuueckas GyHkuuu. Pemenue 2
NoKa3arTejibHasi U | YpaBHEHHMH U IPOCTEHIINX HEPABEHCTB
Jorapupmuyeckasi IIpakTuyeckoe 3ansaTue Ne 3 Vccnenosanne pynkuuu. [Tocrpoenue 4
byHxkuuu U 1peoOpa3oBaHus TrpaduKoB (QYHKIUH C WUCIOIB30BAHUEM HX
CBOWCTB.
Paspnen 3. OcHoBbI TpUroHOMeTpHH. TpUroHOMeTpHYecKHe (PYHKIUH 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  TPUTOHOMETpUYECKMX  (QyHKUHMH B
TPUTOHOMETPHYECKUX npousBeaeHue. [IpeobpazoBaHue Nponu3BeIeHUS TPUTOHOMETPHUECKUX
BbIPaKEHM . GyHKIMHI B cymMmYy.
Tema 3.3 Copnepxanue y4eOHOIo MaTepuaJa 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. C:xarue u pactshkeHue rpadukon
TPUTOHOMETPUUECKUX (PYHKIIHM.
[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 TpUuroHoMerpuyeckre GyHKIuu. VX cBOHCTBA U TpaduKu.

JImuHOCTHEIE,
METanpeMETHBIE 1
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 IIPOCTEUIINE TPUTOHOMETPUUECKHE YPaBHEHHUs, CBOJSIIMECT 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, COUCTAHMUA). 8
Cnoxenne u ymHoxeHue | CoOwiTus. Buabl coObiTHit. Kiaccudyeckoe omnpeenenne BEpOSITHOCTH
BEPOATHOCTEN coObITus. Teopembl clI0kKeHHs BEpOATHOCTEH. Y CI0BHAs BEPOSTHOCTD.

3aBUCHMbIE UM HE3aBUCHMbIEe COObITUSA. Teopembl yMHOMXKEHUS

BEPOSTHOCTEH. BbIunciieHue BEpOSTHOCTH COOBITHS C NMPUMEHEHHEM

dbopmyn koMmOuHartopuku. Pemienne 3agad  Ha  KIIACCHYECKOE

OIIpeZICNIEHNE BEPOSATHOCTU. Perienne 3a1a4 Ha TEOpEMBl CIOKEHUS U

YMHO>KEHHS BEPOSITHOCTEH.

2 cemecTp

Tema 4.2 BepositHocTh B | Coaep:xanue yueOHOro 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 CIIy4allHOM BEJIMYUHBI.
Pasnea 5. Ilpons3Boanas u nepsoodpasHasi pyHKIMHU 50
Tema 5.1 Conep:kanue y4eOHOT0 MaTepuaJa 8
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ITocsenoBaTeIbHOCTH. YucnoBele MOCIEA0BATEILHOCTH: OIpPENEICHUE, CIOCOOBl 3alaHus, 8 JInuHOCTHBIE,

IlonsTHe Mpenesia BUJbl. ApudmMernyeckas U reOMeTpUUECKas MPOrPECCUH, UX CYMMBIL. MeTanpeaMeTHbIE U
[TocnenoBarenbHOCTh Kak (YHKIMS HATypajJbHOTO  apryMEHTAa. IIpeIMETHBIE
CymmupoBanue mnociefoBareiabHocTell. beckoHeyHo Oonbline U KOMIIETEHIINH B
OECKOHEUHO MaJble BEJIMYMHBI. [lonsTue 0 npeene COOTBETCTBHHU C
nocienoBateabHOCTH. [loHsTre penena GyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIIEHUS NpeaeioB. IloHATHE HEOIIPENETIEHHOCTH. o0miero oOpa3oBaHus,

Tema 5.2 IlonsiTue Conep:kanue y4eOHOT0 MaTepuaJia 6 YTBEPKIAECHHOIO

NpoHu3BOAHONH. ®OPMYIbI | [[pupamenne  apryMeHta. Ilpupamenue  (yHKIMH.  3ajaun, 6 IIPUKAa30M

u npasunjia MPUBOSAIINE K MOHATHIO MPOU3BOAHON. OmnpeneneHrne Mporu3BOIHOM. MunnucrepcTsa

nuddepeHunpoBaHus Anroput™ OTBICKaHUS MIPOU3BOTHOM. Dopmybl 00pa3oBaHus 1 HAyKH
muddepentmpoBanus. [Ipasuna nuddepenunposanus. [IponsBoaHbie P® ot 17.05.2012 Ne
BBICHIMX MOPSIKOB. 413

Tema 5.3 | Conepsxkanne yueOHOro MmaTepuajia 6

I'eomerpuueckunii U | ['eomerpuueckuii 1 uznueckuil cMbICI MPOU3BOAHON. OrpenencHue 6

pusnyeckui CMBICJI | KacaTeNbHOU K rpaduKy QyHKIMH. AJITOPUTM COCTaBJICHUS YPaBHEHUS

NPOU3BOAHOM KacaTenbHOU K rpaduky ¢pyHkiuu y=f(x). Haxoxaenue ckopoctu ass
npoiiecca, 3a1aHHOro (hopMyIIon U rpaduKom.

Tema 5.4 Ilonsitue o | Cogep:kanue yueOHOro MaTepuaJia

HENMpEPLIBHOCTH [Tonstue HenpepbiBHON QyHKIMU. CBONCTBAa HEMPEPHIBHON (DYHKIMH.

pynxunm. MeTon | Cpg3p, mesxny HenpepbiBHOCTBIO H AH(QEpPEHIUPYEMOCTBIO (YHKLHH

HHTEPBAJIOB B TOUKE. AJITOPUTM pELICHNS] HEPABEHCTB METOJOM MHTEPBAJIOB.

Tema 5.5. UccaenoBanue | Cogep:kanue yueOHOro MaTepuasia

(yHKIHMIA M NOCTPOEHNE |'Bosnacranpe 1 yObiBaHME (YHKUUH, COOTBETCTBHE BO3DACTAHUA U

rpagukos. yObIBaHHS (QYHKIMH 3HAKy IPOM3BOAHONW. DKCTPEMyM (YHKIIHUH.
3ajaun Ha MAKCUMyM U MHUHUMYM. BBIYKIOCTb, BOTHYTOCTh, TOUKH
neperuda.  AJTOpUTM HcciIenoBaHUS (QYHKIUU M TOCTPOEHUS ee
rpaduka ¢ MOMOIIbIO MPOU3BOJTHOM.

Tema 5.6 Haxo:xxnenue | Cogep:kanue yueOHOro MaTepuaJia 4

ONTHUMAJILHOIO IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COICP/KAHME

pesyabrara ¢ moMoumblo | Haumensinee u HauOomnbinee 3HaueHue ¢yHkuuu. IIpumenenue 2

NPOU3BOIHOMH B | IPOM3BOJHOW Ui OTHICKAHUS HAWMOOJIBIIEr0 W HAMMEHBIIETO

NPAaKTHYECKHUX 3a1a4aX | 3HAUYCHUI HEeNpepbIBHON (PYHKIIMHU HA OTPE3KE.
IpakTnyeckoe 3ansitue Ne 6 IlocinegoBarensHocTH. [Ipon3BoaHast. 2

Tema 5.7 Copnepxxanue y4eOHOIro MaTepuaJia 4
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IlepBooGpa3nasn [Tonsatue mnepBooOpa3HoOl W wmHTerpana s ¢GyHKuud  y=f(x). 4 JInuHOCTHBIE,
byHkumnm. Heonpenenennsiii unrterpan. Tabmuua uHTerpanoB. CoiicTBa MeTanpeaIMETHbIE U
Heonpenesennbii HEOIpEeCEeHHbIX MHTErpajgoB. M3ydeHue mpaBuia BBIYUCICHUS MpeAMETHBIC
HHTErpaji nepBooOpa3zHoil. Beruncienue HeonpeeIeHHbIX HHTErPaioB. KOMIIETEHIINH B
Tema 5.8 Onpenenennnlii | Conep:kanue yueOHOro MaTepuajia 4 COOTBETCTBUU C
HHTerpaJl. ®opmyaa | [Tonsarue onpenenéHHOro HHTErpana. I'eomerpudeckuii u GU3NISCKUN 4 ®I'OC cpennero
Hbrorona - JleiiOHMua. | cMpici  ompeneneHHoro  uHTerpana. CBoiicTBa  ONpeAeNIeHHBIX o0miero oOpa3oBaHus,
ILnomans UHTErpajioB. BrplunciaeHue omnpeaesneHHbIXx uHTerpanoB. dopmyna YTBEPAKACHHOI'O
KPHUBOJMHENHOMI Herotona — JleiiOnuma. Pemenue 3amay Ha mpuMEHEHHE WHTETpaia IIpUKa30M
Tpaneuuu. JUIs1 BBIYUCIICHUS TJI0IIAIM KPUBOJUHENWHOMN TparenuH. MunucrepcrBa
Tema 5.9  Pemenue | Cogep:xkanue yueOHOro MaTepuaJia 4 00pa3oBaHus U HAYKH
3apa4y. IIpomsBognasa u | @opmynsl u npaBuna auddepenupoBanus. HMcenenopanue GpyHkunii 2 P® or 17.05.2012 Ne
nepBoodpaznas C TIOMOMIBIO TPOU3BOAHON. HaubGonblllee M HauMeHblee 3HAYEHUS 413
pyuxkumnn. dbyukimun. Berancnenue nepsooOpaszHoii. [Ipumenenue neppoodpazHoii

IIpakTuyeckoe 3ansitue Ne 7 IlepBooOpaznas u unrterpain. Gopmyna 2

Herorona-JleiiOauna.
Pa3nen 6. KoopauHaTtsl H BeKTOpPBI B pocTpancTBe. IIpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE. 34
Tema 6.1. OcuHoBHble | Cogep:kanue yueOHOT0 MaTepHaJia 6
NOHATHA cTepeoMeTpuHu. | OCHOBHBIE MOHATHUS CcTepeoMeTpuHu. TOYkH, MpsSMbIE U TJIOCKOCTH 6
Koopaunarel u BeKTOpbI | (ciocoObl  3amanusi). [IpsmoyronbpHas cucreMa KOOpAMHAT I
B IIPOCTPAHCTBE npoctpaHcTBe. Bektopsl B mnpoctpanctBe. dopmyna paccTosHUS

MeXay AByMs ToukaMu. JlyinHa BekTopa. Bunbl BekTopos. [loctpoenue

BEKTOpa B cUCTeMe KoopAuHaT. JInHeiHble onepaluu HajJ BEKTOpamMu

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

CkansspHoe mnpousBeneHHE BeKTopoB. [lpocreiimme 3agaun B

KOOpJIMHATaX.
Tema 6.2. IIpsimasi u Copnepxanue y4eOHOIro MaTepuasa 6
IUIOCKOCTH B OcHoBHbBIE CBOMCTBA IIOCKOCTH. B3anMHOE pacrnosiokeHue MpsMbIX B 6
NPOCTPAaHCTBeE. npoctpaHcTse. Ilepecekaromuecs, napaaelbHbIE U CKPEILMBAIOIINECS

MpsIMBIE. VYron MEXITY MIPSIMBIMU B MIPOCTPAHCTBE.

[lepnenauKyIsIpHOCTD NMPsAMBIX. Pacmionokenne npsiMbIX U MIIOCKOCTEN

B IpocTpaHCTBe. Touka mepecedyeHrs MpsAMOM W IUIOCKOCTH,

MPUHAJICKHOCTh NMPAMON TIOCKOCTU. OCHOBHBIE MPOCTPAHCTBEHHBIE

burypsl.
Tema 6.3. Copepxanue yueOHOIro MmarepuaJia 6
IHapanieJbHOCTH [TapannensHble mpsiMas ©W  MIOCKOCTh. Omnpenenenue. IlpusHak. 6
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NPAMBIX, IPAMOH U
IJIOCKOCTH, IIJIOCKOCTEN

CaoiicTBa. Yron MEXKIY CKPEILMBAIOIIUMHUCS [PSMBIMH.
[Tapannensubie mwiockoctu. Omnpenenenue. Ilpusnak. CoiicTBa.
[TpunosxeHne BEKTOPHOM airedpbl K PEIICHHIO0 337ad Ha IHpsIMYyI0 U
IUIOCKOCTh B NPOCTPAHCTBE (MApaUIENbHOCTh  JIBYX  IPSMBIX,
[apaJUIEIIbHOCTh JBYX IUIOCKOCTEH, MAapaJuleIbHOCTh MpsMON U

JInuyHOCTHEIE,
MeTanpeaIMETHbIE U
MPEIMETHbBIE
KOMIICTCHITIH B
COOTBETCTBHH C

TIJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Copnepxxanue yueOHOIo MaTepuasia 4 o0miero oOpa3oBaHus,
IlepnieHAUKYISIPHOCTH [leprieHaAuKyISIpHBIE MIpsIMBIE. [TapamiensHbie MIpsIMBIE, 4 YTBEPAKACHHOI'O
NPSAMBIX, IPAMON U NEPIEeHIUKYJIApHbIE K IUIocKocTU. llpu3Hak mnepneHAauKyIspHOCTH MPUKA30M
INIOCKOCTH, IVIOCKOCTeN | mpsiMoii U mockocTu. [IpunoskeHne BeKTOpPHON anredphl K PeleHUIo MunucrepcTsa
3a/1a4 Ha MPSAMYIO U IJIOCKOCTh B IPOCTPAHCTBE (IIEPIEHIUKYISIPHOCTD o0Opa3oBaHMs U HAyK1
JBYX MPSAMBIX, MEePHEHIUKYISIPHOCTD JBYX IIJIOCKOCTEM, P® ot 17.05.2012 Ne
HEPIECHINKYIIPHOCTD IPSIMOU M TIIOCKOCTH). 413
Tema 6.5. | Conepxkanue y4eOHOro MmaTepuajia 6
Ilepnenaukyasip u | [lepnennukynsap u HakiIoOHHasA. Teopema O Tpex NEPHEHAMKYJIApax. 6
HakiaoHHasA. Teopema o | Yron Mexay HOpsMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMHU.
Tpex nepneHauKyaspax. | J[Byrpanneiii yron. IlepnennukynspHele mockoctd. Paccrosnus B
JByrpaHHbIi yroJ. npoctpaHcTBe. [IpuiioskeHne BEKTOPHOM airedphl K pelIeHHIo 3a/1ad
Ha TpPSAMYI0 M IUIOCKOCTb B HPOCTpaHCTBE (Yroidl MEXIy JIByMS
IUIOCKOCTSIMH, YroJl MEXAY ABYMsI IPSIMBIMH, YTOJI MEXAY NPSAMOU U
TIJIOCKOCTHIO)
Tema 6.6. IIpsimbie u | Conep:kanue yueOHOro MaTepuasia 2
IVIOCKOCTH B | IIpodeccHOHAIBHO-OPHEHTHPOBAHHOE COIEPIKAHHE
NPaKTHYEeCKHX 3a7a4ax | B3anmHoOe pacronokeHue NpsiMbIX B IpocTpaHcTBe. [lapamiensHOCTh 2
npsIMON U IJIOCKOCTH, NapajIeIbHOCTD IUIOCKOCTEH,
MEePIECHANKYJSIPHOCTh ~ ITUIOCKOCTEW. PacmosiokeHne mpsMbIX U
IJIOCKOCTEH B OKpY»KaroleM Mupe (pUpoie, apXUTEKTYype, TEXHUKE).
Tema 6.7 Pemenue | Conep:xkanue yueOHOTro MaTepuaJia 4
3ajga4. IIpsimble U | PacrionoxxeHne  mpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHuKynsspHOCTh W MapauieIbHOCTh NPSIMBIX U TUIOCKOCTEH.
u BEKTOPBI B | JlekapTOBBl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B MPOCTpaHCTBE.
NPOCTPAHCTBE CrnoxkeHue U BbIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.
KoopauHats! BekTopa
IpakTnyeckoe 3ansaTue Ne 8 Koopaunatel u BekTOphl. [IpsiMbie u 2
IJIOCKOCTH B IPOCTPAHCTBE.
Pa3zjien 7. MHOTOrpaHHUKH M TeJia BpalieHusl 30
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Tema 7.1 Copnepxxanue yueOHOIro MaTepuasa 6 JInuHOCTHBIE,
MHororpaHHuKH. MHororpanHuky - OCHOBHbIE TOHsTUA. [Ipu3Ma (HakIOHHAs, NpsAMas, 6 MeTaIpeAMETHBIE U
IIpusma, npaBwibHasg) u €€ anemeHthl. llapamenenunen.  ColicTBa IIPEAMETHBIE
napajiejaenunen, Kyo, | npsmoyronbHoro napamienenuneaa. Ky6. [lupamuna u e€ sneMeHThlI. KOMIIETEHIINH B
nupaMuaa M ux ceyenus | IIpaBwibHas nmpamuna, €€ CBOMCTBA. YCEUYEHHas NHpaMuiaa, € COOTBETCTBUHU C
CBOICTBA. ®I'OC cpennero
Tema 7.2 Copnepxxanue yueOHOIro MaTepuaJa 4 o0miero oOpa3oBaHus,
IIpaBuibHbIE [Tnomaae MOBEpXHOCTH MHOTOTPpaHHHMKOB. IIpocreifime KoMOMHAIIUN 4 YTBCPXKACHHOTO
MHOTI'OIPDAaHHUKH B | MHOTOTPaHHUKOB. BhIUuCIIeHNE 3JIEMEHTOB POCTPAHCTBEHHBIX UTYP IprUKa3oM
KHA3HHA (p€bpa, nuaronanw, yrisl). [IpaBuibHbIE MHOTOTPAHHHUKH. Mununcrepcrsa
Tema 7.3 Coaep:xanue yueOHOTo MaTepHaJia 6 00pa30BaHMs U HAYKH
Huaunap, konye, map u | Humunap, konyc, chepa u map. OCHOBHBIE CBOICTBa MPSIMOTO 6 P® or 17.05.2012 Ne
HX CeYeHUus! KpYyroBOro IWJIMHJIpa, IPSIMOIr0 KpyroBoro konyca. M3o0paxenue ten 413
BpailleHusi Ha IulockocTH. [IpencraBneHne 00 ycedy€HHOM KOHYCE.
Ceuenust koHyca (mapajuleIbHOE OCHOBAHHMIO W IPOXOJSIIEe uepe3
BEpILMHY), CEUYECHUS LWINHApa (MapajieibHO M MEepHEeHAUKYIIPHO
ocH), ceyeHusix mapa. Pa3Béprka nuiamMHpa 1 KoHyca
Tema 7.4 Conep:xanue yueOHOTro MaTepuaJia 6
IInomanu mosepxuocred | [Inomans nmosepxHocTn nuiIMHApa. Ilnomane moBepXHOCTH KOHYca, 6
Tes1 BpameHusa. O0beMbl | yceuéHHOro KoHyca. Ilmomanb moBepxHOCTH chepbl W e€ dYacTei.
MHOrOrpaHHuKoB M Tea | O0bembl. OCHOBHBIE MOHATHS M cBoWcTBa. OOBEM MPSIMOYTOJIBHOTO
BpallleHHUsl. napayuienenunena. O60bem ky6a. OObeMBbl HpSIMON MPU3MBI U
mnHApa. O6beMbl TUpaMuibl U KOHyca. OO6beM mapa.
Tema 7.5 Conep:xanue yueOHOTo MaTepuaJia 4
IIpumepsl cummerpuii B | [loHsTHe 0 cuMMeTpuM B NpOCTpaHCTBE (LIEHTpajibHas, oOceBasd, 4
npodeccun. 3epkaibHasi). OOoOmieHWe  MpeAcTaBIeHU O  IPaBHIbHBIX
MHOTOTpaHHHMKaxX (TeTpa’ap, KyO, OKTa’ap, IOJAEKa’Jp, HKOCASIP).
[Tpumepsl cumMmeTpuii B ipodeccun.
Tema 7.6 Copaepxxanue yyeOHOIro MaTepuasa 4
Haxoxnenune o0bemoB, | [IpodeccnoHaibHO-0PHMEHTHPOBAHHOE COIEPKAHUE
IIom@agel MmoBepXHOCTH | MHororpanHuku. Tema uw  moBepxHOcTHM BpamieHus. [lnomaau 2
MHOI'OrPAaHHMKOB M TeJ | moBepxHocTel Ten BpauieHus. OObeMbl U IJIOHIAANW MOBEPXHOCTU
BpallleHUs B | MHOTOTPAHHUKOB U TEJI BpallleHUs
npakTuyeckux 3agxavax | [Ipakruyeckoe 3ansitue Ne 9 MHororpanHuku. Tena U MOBEpPXHOCTH 2

BpauieHus. Mi3mMepeHus B reomeTpuu.
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Pa3nea 8. luckpernas ciy4yaiiHasi Be THYHMHA. DJIEeMEHThI MaTeMATHYeCKO CTATHCTUKH.

12
Tema 8.1 J[Iuckpernas | Cogep:xaHue y4eOHOro Mmarepuasa 6
caydaiiHas  BeJM4YHHa, | CiyyaliHple BenuuuHbl. Buael ciydaiinbix BenuuuH. OnpeneneHue 6
3aKOH ee pacnpeaejeHus | IUCKPETHOM  CIIydalHOW  BEJIMYMHBL.  3aKOH  pacrnpeiesicHus
JUCKPETHOM CIy4yalHOM BeIW4MHBL. Ee 4uCIIOBBIE XapaKTEPUCTHKH.
[TonsiTre 0 3aKkoHe OOJIBIINX YHCETI.
Tema 8.2 3agaun | Conep:kanue y4eOHOro MmarepuaJia 6
MaTeMaTH4eCKO OcHOBHBIE  TOHATHA  MATEeMAaTUYECKOM  CTATUCTHKU.  3aJayu 6
CTATHUCTHUKH. MaTeMaTHYeCKO cTaTUCTUKU. [lepBryHas 0OpaboTKa CTaTUCTHYECKUX
MaHHBIX. YHWCIOBBIE XapaKTePUCTHKU (T€HEepalbHas COBOKYIHOCTb,
BBIOOpKa, cpenHee apudmerndeckoe, MoOja, MeIuaHa, pa3Max,
mucnepcusi). IlpencraBnenwe panHbix. Pabora ¢  Tabnumamu,
rpaduKaMu, TuarpaMMamH.
Koncyabranus 6
IIpomexxyTouHasi arrecTanus (JK3aMeH) 12
Bcero no gucnuniuse: 252

JInuyHOCTHEIE,
MeTaIpeAMETHBIE U
MpeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
o0miero o0pa3oBaHus,
YTBEP>KIEHHOTO
MIPUKA30M
MuHucTepcTBa
o0Opa3oBaHMs U HAyK1
P® ot 17.05.2012 Ne
413

18




3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHus K MHHHMAJIBHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanuzarniusi mporpaMmbl JTUCHUILUIMHBI TPeOyeT HaIu4usl yueOHOro kKabuHeTa
MaTeMaTUKH JJI1 TIPOBEJCHUS 3aHATHM JIEKIIMOHHOTO THUIIA, IPAKTHYECKUX
3aHATHNW, B TOM YHUCJIE TPYIIOBBIX, WHIUBUIAYAIbHBIX, MUCHbMEHHBIX, YCTHBIX
KOHCYJIbTAILMM, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTAIINH.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CTICIMATM3UPOBAaHHAS MEOEITh (CTOJIBI, CTYJIBS IO KOJTMYECTBY 00YUaIONINXCs);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOHMsS:  IUIAKaThl,  y4eOHO-HArIsgHBIE  TTOCOOMs,
oOecrieunBaOIIMEe TeMaTHYECKUEe WIUIIOCTpalid 1o  pabodeidt  mporpamme
JTUCUMIUIMHBI, B TOM 4YHCIe, BHJICO-ayJMO MAaTEpUaJIbl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KommproTep w#MeeT AOCTYNN K 3JIEKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJI B TJI00AJIbHYIO ceThb MIHTepHET, OCHAICH JUIICH3UMOHHBIM MPOrPaMMHBIM
o0ecIeYeHUEM.

3.2.  YuedHO-MeTOAMYecKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. bammvakos, M. 1. Matematuka: yueonuk /M.W. bammakos.- 2-e u3z.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk jmius CI1IO
/H.B. boromomos, IILW. Cawmoitnenko.- M.: Opaiit, 2019.- 40lc.-
(ITpodheccuonanbroe oOpasoBanue) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3aganus no maremartuke. B 2-x u.
Y.1: yue6. mocobue mansa CIIO /H.B. boromonos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (ITpodeccuonanbaoe oOpa3zoBanue). https://urait.ru

4, boromonos, H.B. Ilpaktnueckne 3aganus no maremartuke. B 2-x .
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. 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 c. — (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
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 ¢ pemieHusiMa B 2 4. Yactp 1 :
yueOHOe  1ocoOmMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3narensctBo HOpaiit,
2020. — 439 c. — (IIpodeccuonanmproe oOpazoBanue). — 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 cpeaHero  npodeccHoHaidbHOrO  oOpa3oBaHms /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Marematuka: anredpa ¥ Hadajia MaTeMaTHYECKOTO aHalM3a, T€OMETpus
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-pecypcesl

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

11. www.school-collection.edu.ru  (EnuHas kosuteknus 1HU(POBBIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbIli TopTan «Ydeba»: «YpOKm»
(www. uroki. ru)

MeToanueckue yKa3aHusi i 0O0y4amomuxcsi MO0  OCBOEHHUIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
MPaKTUYECKUX PabdoT.
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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!

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

- HAJIMYMEC MOTHUBAIMU K OOYYCHHIO U JIMYHOCTHOMY Pa3BUTHIO;
LEJICHANIPABICHHOE pPA3BUTUE BHYTPEHHEW IMO3ULIMM 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 1M M 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  OTHOIICHUS K
MaTeMaTHKE KaK K 4YacTH OOIIEYeIIOBEYeCKOW KYJIbTYyphl 4Yepes
3HAaKOMCTBO C HCTOpUMEW pPa3BUTUS  MaTeMaTUKH, DSBOJIIOLHUEH
MaTeMaTHYeCKUX HJIEH;

— PpAa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO

BOOOpa)KEHUs, aITOPUTMHUECKON KYIbTYphl, KDUTUUHOCTH MBIIIJICHUS
Ha YpoBHEe, HeoOXoaumoMm i Oyaymed npodeccnoHaIbHON
JEeSTeIbHOCTH, JUIsl IPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa30BaHus;

— OBJIAZICHHE MAaTeMaTHYEeCKUMHU 3HAHMSAMM U YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX IMCHUUIUIMH M JUCHUIUIMH HPOpECCHOHATBLHOIO
LUK, JUIs TOJydyeHUs o0pa3oBaHHA B 00JacTAX, HE TPeOYIOLIUX
yri1yOJIeHHON MaTeMaTH4ecKoi OJATrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIE
caM0o00pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE
OTHONICHHE K HENpPEephIBHOMY OOpa30BaHHUIO KAaK YCIOBHIO YCIIEIIHOM
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 J1€ATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpPCTHHUKaMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-
M CCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJIAX JEATEIBHOCTH;

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

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITEIbHO ONPEAEIATh 1eNIU AeSITeTbHOCTU
U COCTaBJIATh IUIAHBI JESTENbHOCTH; CaMOCTOSITEIbHO OCYILECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI I TOCTHKEHUS
MOCTaBJICHHBIX LIeJe U peanu3alud IUIAaHOB AESITebHOCTH; BbHIOUPAThH
YCIIELIHBIE CTPATETUH B PA3JIMYHBIX CUTYALUAX;

— yYMEHHE IPOAYKTUBHO OOIIAThCA M B3aUMOJICHCTBOBATH B
MPOLIECCE COBMECTHOW JESATENbHOCTH, YYUTHIBATH MO3UIUU JPYTHX
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) ymeHre HaXOAUTh BEPOSITHOCTH COOBITHI C UCIIOJIb30BaHUEM
rpadU4ecKux METOOB; NPUMEHATh JUIsI PEUIeHUs 3anad  (popMyIIbI
CIIO)KEHUSI M  YMHOXEHMsSI  BepoATHOCTeH, QopMyly  MOJIHOH
BeposiTHOCTH, (opmyny bepHymnn, komOuMHaTOpHBIE (aKThl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEalIbHBIX 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 MPOSBICHHUS 3aKOHa OONBIIMX YHUCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMasi,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJj, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yol MEXKAY MPSAMBIMHU, YTOJl MEXAY NPAMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHpPE; yMEHHUE
ONIEpUpOBATH MOHATUSMHU: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPAHHHUKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TMpH3Ma, [HpaMuaa, 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 CEUYEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOT'PAaHHHKH, (DUTYPHI M MOBEPXHOCTH BPAILLICHHS, UX CEYCHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITEIILHO ¢bopmynupoBath
OIpesieNIeHUsl N3ydaeMbIX (UIyp, BbIIBUIaTh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH MJIM OIPOBEPraTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh HOHATUAMM: IUIOIIAbL
¢uryper, o0beM (Urypsl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNienumnena, MUpaMuabl, MPU3MBIL, IHIUHIpA, KOHYCa, IIapa;
yYMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX (QUTyp;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSIMU: JIBHIKEHUE,
napajjelbHbli IepeHoC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
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,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peaslbHON JKU3HU;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUSMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE TNPOM3BEIECHUE, Yrojl MEXAY BEKTOpaMM; yMEHUe
UCTIOJIF30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ [UIS PpEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYruX Y4eOHBIX MPEIMETOB;
ONepupOBaTh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTenb MaTpUIIbI,
TreOMETPUUECKUI CMBICIT ONPEeTUTENs;

18) yMeHwe MOAENIMPOBATH pEAJbHBIE CHUTYallUM Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBMIO 3a/1aYH, HCCIIEOBaTh MOCTPOCHHBIE MOJENU C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHEe  MOJETH C  MOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DPELIaTh CBSI3aHHbIE C HUMH
NpaKTUYECKHe 3a/1add; COCTABISITH BEPOSTHOCTHYIO MOJCTh U
UHTEPIPETHPOBATh MOJYYCHHBIH pe3yabTaT; pelarbh [PUKIaJHbIe
3aJadyd  CPEACTBAMHM MAaTEeMaTWYeCKOro aHaimW3a, B TOM YHCIIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UYECKOr0 XapakTepa;

19) ymenue BBIOMPATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TMPOIECCOB W SBICHHA, YMEHHE paclio3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MAaTEMAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaTEMATHYECKUX OTKPBITUM POCCUHCKOM W  MHPOBOM
MaTeMaTHYeCKOM HayKH.
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4.2. @OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aromuxcs Mo JHCHUIINHE

Iloxka3zaresm ¥ KpUTEPUHU OLICHUBAHUA KOMIIETEHLIMH
[TokazaTtenn W KpUTEPUU OICHUBAHUS KOMIIETCHIIMH, OMMCAHUE IIKaJ
OIICHUBAHMS COACPKATCS B MPUIIOKEHUH 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.

26



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 BbINOJIHEHNS 3a1aHU 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 MPOPECCHOHATBHBIX KOMIETECHIUH, MPOJeMOHCTPHUPOBAHHBIX
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 OLIEHUBAHUsS BBIMOJIHEHMs 33JaHUN JOKHA 00Janarh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJIHEHHS 3aJaHUi  JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBHUCUMON OT OCOOEHHOCTeH MpPO(ECCHOHATBHOW OpUEHTAlMM WKW MPEANOYTCHUN
npenojaaBaresieil, OCyIECTBISIFOIINX KOHTPOJIb WIN aTTECTALIUIO.

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

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METO/I pacyeTa CBOJAHBIX 0aslIoOB;

Pe3ynbTaThl BBINONHEHUS 3aaHUN OLEHMBAIOTCS B COOTBETCTBHM 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, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

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
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 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 CTEIIEHHBIX U TOKA3aTEIbHBIX BHIPAXKEHUH.

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
TPUTOHOMETPHUYECKUX (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 TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEICHHE.

27. IlpeoOpa3oBaHue NpoU3BEICHHsI TPUTOHOMETPUUYECKUX (YHKLUN B CyMMY.

28. IIpeobpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUIECKUX BBHIPAKCHUH.

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

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

31. TIpocreiimme TPUTOHOMETPUYECKHIE YPAaBHEHHUS.

32. IIpocreiiye 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 QyHKINH.

37. ®Oynkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTrPAaHHYEHHOCTD,
HNEPUOIUYHOCTb.

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

39. Cnoxnas ¢yHKOHA (KOMIO3WIHWsA). Apu(METHYECKHEe Omnepanud Hal
byHKIUAME.

40. Oyakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

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 QyHKLHSA, €€ CBOWCTBA 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 ompeeleHus 1 MHOXKECTBO 3HaYCHUI (PyHKIUU y- SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHuss 1 MHOXKECTBO 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 3HAUCHUH (yHKIUHU y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanusi rpadukoB QyHknmid. CHUMMETpHsi OTHOCHUTEIBHO OCei
KOOpJMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

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

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCUTEIBHO 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. N3o0pakeHne Ha KOOPAMHATHOHN IJIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHUN
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

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

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIEIOBATEIHLHOCTEMH.

69.  CymmupoBaHUE MOCIEI0BATEIbHOCTEH.

70. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUYECKHIIT 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 NPOU3BOAHON K HCCIENOBaHHIO (YHKUUH U TOCTPOCHUIO
rpaduxosB.

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

77.  Bropas nmpous3BoJHas, €€ reoMeTpUUecKuil cMbici. HaxoxkieHrne cKopocTH
JUTSL TIpoliecca, 3aJlaHHoro (popmyIoit u rpaduxom.

78. Bropas nmpousBogHas, ee ¢uzmueckuii cmpicia. HaxoxkneHue ycKopeHus
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

79. IlepBooOpasnas u unrerpain. CBoHcTBa.

80. Tabmuma mepBooOpa3HBIX.

81. OmnpeneneHHblii MHTErpajl, OCHOBHBIE CBOMCTBA U €ro I'eOMETPUYECKUN

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 YHUCJIa pPa3MEIICHUM, MEepPEeCTaHOBOK, COYETaHUMU.
Pemenue 3aa4y Ha nepeGop BapHaHTOB.

85. ®opmyna 6unoma HeroToHa. CBoiicTBa OMHOMHHAIBHBIX KO3(DPHUIINEHTOB.

86. Tpeyronsuuk Ilackars.

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

88. [Ipencrarnenue naHHBIX (TAOIUIIBI, TUATPAMMBI, TpaduKn)

89. B3anmMHoe pacronoxxeHue AByX MPsIMBIX B IPOCTPAHCTBE.

90. [TapamiensHOCTh TPSIMON 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: APATUIETBHBIN MTEPEHOC.

99. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpPHS

OTHOCHTEJIBHO IIJIOCKOCTH.

100. Mmuororpannuku. Bepmmnel, pedpa, rpaHu MHOTOTpaHHUKA.

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. IIpencraBieHwe O MPABMILHBIX MHOTOTPAHHUKAX (TETpa’ap, 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 koHyc. OcHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTb,
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. Dopmynsl  oObema Ky0a,  TIPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

116. dopmynsl oObeMa NMUPaMUIBI U KOHYCA.

117.  ®opmynsl 00beMa mapa u miomaamn chepel.

118.  ®opmynsl mIOMAAM TOBEPXHOCTEH IMIMH/PA U KOHYCA.

119. T[lomoOme Tten. OTHOMCHHWS TUIOMIAJIEH TIOBEPXHOCTEH W 00BEMOB
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 MHO)KEHHE BEKTOpa Ha YHCIIO.
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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.  HUcnonp3oBaHHE KOOPAUHAT U BEKTOPOB IPH PEIICHUH MAaTEMaTHYECKHX U
NPUKIIAJIHBIX 33/1a4.

I[IpuMepHbIe NPpaKTHYECKHE 3aaHUSA
Pa3BuTHE NOHATHS 0 YHCIIE

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

z,=1-%

. zZ,Z
Hatigure: “1 “2
4 JlaHbI ynca:

Zg:”@‘i‘ﬁi

o Z, ==
Hatigure: ©1 “=

KopHu, cTenenu u Jorapupmol
1. BrrunciunTe |ogs|ogzlog3log2512
2°.1r°

2. Brerunciure 5
22

1 1
3. Brerancaure §|og47+ |og432—§|0g428

4.  Beraucnure |09312—%|09332+%|0936

OCHOBBI TPUTOHOMETPUH
ol

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

Haiitu 3nax uncna Ctg28() . Otser oGocHyiite.

5T
o COs— .
3. Haiinure 3Hak yncna 6 . OTBeT 0OOCHYIATE.
4. Jlokaxwure, urto LG & — SN =1 g% - sSin*a

DyHKIUH, UX CBOICTBA H IPAaUKH

1. [Toctpouts rpadux GyHKIMH
2. [Toctpouts rpaduk GpyHKIUN
1
y=x2+1
3x
Y= :
3. Mana ¢pyHkims x+2 | Haiitn 3Hadenns GyHKIUH B TOUKAX -
1, 5,10
— T _
4. HaiiTi 0671acTh onpenesneHus GyHKIUH » In{ x* - 6x+10)
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YpaBHeHHsI M HEPABEHCTBA
1. Pemure ypaBHeHHE COS ( X+ %) =1

Pemute ypaBuenue 3tg (3X + %) =3

2
3. Pemmre ypasuenne 1—tg°x = 2tgx
4 Peunte ypaBHenne cos(1—x)=14

Hauaja MmareMaTH4ecKoro aHajamsa
1. Brruncnure

lim(x%—5x+3)

x—=3

. 3x—2
2. Brrancnure: lim —

x—25x*+4
3. Haiiaure nponsBoaHy0 QyHKIINIA:

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

6) f(x) == — 2vx +7

4. Haiitu  ypaBHeHue kacarenpbHOM K Tpaduky (yHKUUU
y=2x"+1

5 Haiigure npousBoanyio Gynkiuu Y = VA~ +3X + 4
6. Uccnenyiite (QyHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x* +21x* = 72x+9
7. Haiimmre npomssoanyto byskmun Y =Sin(x* +2)-cos(X—2)

8. Haiinute npoMEeXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH
aKcheMyMa j." = .L—E + 6}.:: + ox + 8
9. Haiinute Touku nepernba M NMpOMEXYTKH BBITYKJIOCTH Ipaduka

bynkuun ¥ = X - 6X7 + 4
10. Haiinute npOMEXYTKH MOHOTOHHOCTH (YHKIMM W TOYKHU
skctpemyma V = X° - 6X* +0x
11.  Jokaxwurte, yto pyHkuusa F sBisercs mnepBooOpa3sHOM g (QYHKIUH
f(X) Ha mpoMexyTke ( - o0 ; +00), ecnu
a) Fx)=x>—4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpuucanre MHTErpan J-(Xz +4x+1)dx BeruuciuTe  1UIOMAIb

UrypEl, OrpaHHUeHHON rpadgukoM GyHKIHE Y =3X’, OpsIMbIME X=2,X=4
0CbI0 abcuuce

2xdx

3+x7

14.Bpruncnure miomaas (GUrypsl, orpaHuuYeHHON rpadukoM (yHKIHUN

13.Bpruncnure nHTErpa J.

y =16—X° u ocbro aberuce
15.Boruncnure 1wiomans (GUrypsl, orpaHUueHHoN rpa@ukoM (QyHKIUH
y =1—x? u ocpto abermec

Kom0OunnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIIOCOOAMH  MOXHO
chopmMHupoBaTh KOMaHIy W3 4 4eJIOBEK JUId YydacTHsl B MaTeMaTU4YecKou
onummuazae?

2. BreraucianTs: A73+A62+A53
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3. Haiitn Cio

4. CKOJIBKO Pa3JIMYHBIX IECTU3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO (P
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IUQPPHI B UUCTAX OBLIN PA3TUIHbI?

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

obpazyercs u3 mudp 1, 2, 3, 4 (uudpst B uncie MOryT noBTOPATHCS). BTopoe, Tpex3naunoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATh B TAKOM
ceiide?

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 CTeNeHb 3aCOPEHHOCTH IBETOYHBIX CEMSTH, BBISICHSIITH, CKOJIbKO CEMSTH

COPHBIX PAaCTEHUH COAEPKUTCS B Kaxk10M u3 100 mpon3BOIbHBIX 00pPa30M BEIOPAHHBIX TAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTEHUM

Yuciio nakeTon

Haiitu cpennee apupmeTHueckoe U MOJY.
10.  Tloacuuranmu obveM mpomax maraswHa B TedueHue 10 muel (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 ceueHus, MPOBEIECHHOIO uepe3 JiBe 00pa3yrollue KOHYyCa, yroil MEeXIy

koropeiMu  paBeH 3() .Otpesok AD mepneHmMKYISpEH K IUIOCKOCTH PaBHOOEAPEHHOTO

tpeyroiapbauka ABC. N3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoHIoB oTpe3ka AD no npsimoii BC.

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

3. B tpeyronsanke ABC pano: ZC =Q()°, AC=6 cm, BC=8 cm, CM — mennana.
Yepes Bepmmny C mposenena npsmas CK, mepreHauKysispHas K IUTOCKOCTH TPEYrojbHHKA

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

nByrpansbiii yron BADM pasen () . Haitaure cropony pomba, ecin ¢BAD =45 4

paccrosiaue ot Touku B no minockoctu ADM paBHo 4\/5
5. Cymma mmomaziel Tpex rpaHeil mpsMOYTrOJIbHOIO MHapajuieNienunea, UMEKOIIUX

o6utyro BepuuHy, paBHa 404 OM’, a ero pebpa MpoNOpLHOHATLHBI unciaM 3, 7 u 8. Haiiure
JMaroHaJlb napajuiesienumnena.

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 qm nepecedeH IMIOCKOCTHIO, HAXOIALIEICS HA pacCTOSAHUU 9 1M
OT neHTpa. Haiiaure miomaap ceueHusl.

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

9. Haiitu kocuHYyC yria Mexy BEKTOpaMHu: 5(2, —1,1)ub(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

34




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.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiit, 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-¢ u3id., UCHp. U AOI. —
MockBa: WzngarenbctBo IOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanproe 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 cpeHero npodeccuoHanbHoro oopaszosanus / H. B. Boromonos. — 2-e u3z., ucmp.
u gomn.— MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — 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 cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., 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: 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 (Exunas xomuteknus 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 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/

