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1. MACIIOPT PABOYEM ITPOT'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
®I'OC CIIO no cnenuansHocTH 15.02.16 TexHOAOTMS MAIMHOCTPOEHUS

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:

YueOHas TuCHUIUIMHA BXOAUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. leaun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHMS Y4€0OHOM TUCUMIIJIMHBI:

B pesynabraTte oOCBOCHHMS Y4ye€OHOM MUCHMIUIMHBI OOYYAIOIIMICS JOJKEH
JNOCTUYb CIEAYIOIINE PE3YIbTAThI:

JINYHOCTHBIE!

- OCO3HAaHHE OOYYaIIIUMHCSI POCCUUCKOW TpakIaHCKOW HJIEHTUYHOCTH;
TOTOBHOCTh K CAMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

- HajgMyue MOTHBallUM K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
1IeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX L€HHOCTEeW HaponoB Poccuiickon ®Denepanyu, HUCTOPUUECKUX U
HallMOHAJIBHO-KYJIbTYPHBIX ~ Tpaaului, (QOpMHUpOBAHME CHUCTEMBl  3HAUYUMBIX
IIEHHOCTHO-CMBICIIOBBIX ~ YCTAHOBOK,  @HTUKOPPYMIIMOHHOTO  MHUPOBO33pPEHUS,
IPaBOCO3HAHMS, SKOJOTUUECKON KYJIbTYPhI, CHOCOOHOCTH CTaBUTh €U U CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN O MaTEMaTUKE KaK YHUBEPCAIbHOM
S3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBJICHUWA U MPOLECCOB, UIIECSIX U METOJAX
MaTeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTH OOIIeUeIOBEUECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOJIIOLMEH
MaTEeMaTUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOpa)KEeHMUsI,
AITOPUTMHYECKON KYyJBTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM
U1 Oyaymien nmpodecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJIKEHUS] 00pa30BaHMs U
caMm000pa30oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU B
MMOBCEIHEBHOM >KU3HHU, I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCITUTUTMH TIPOQECCHOHAIBHOTO IUKIIA, JIJIS MOJy4deHus oOpa3oBaHUsl B 00JACTSX,
HEe TPeOYIOMUX YIIIyOJICHHOW MaTeMaTU4eCKON MOATOTOBKY;

— TOTOBHOCTH W CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHUCJE
caM0oOOpa30BaHMIO, HA NPOTSHKEHUU BCEUM JKWM3HU; CO3HATENIBHOE OTHOIIEHUE K
HETMPEpPHIBHOMY O0Opa30BaHUI0 KaK YCJIOBUIO YCHEHIHOM mpodeccuoHaabHON |
OOIIIECTBEHHOM JESITEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBEHHOU JCATEIHLHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTE, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pazoBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENBLCKON, MPOCKTHOM
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
HWCTOYHUKAX HWH(OpMaIMK, 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
OTNMCAHUS PEATBHBIX MPOIECCOB U SBJICHUM W MPU PELICHUHU 3a]ad, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX IPEAMETOB;



3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl Pa3IMYHBIMU CIOCOOAMHU;
UCIOJIb30BaTh Tpadbl IpU pelIeHUH 3a/1ay;

4) yMeHue CBOOOIHO OINEPUPOBATH MOHATHUSIMHU: COYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO TEepPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
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, UENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
WCIIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIIHI OOIINI AETUTEIh U HAUMEHBIIIEE
oOmiee KpaTHOe, aidropuT™ EBKkiMaa mpu pemieHud 3aad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMAaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO OMNEpPUPOBATh TMOHSATUAMHU: CTEMEHb C IEJIBbIM
noka3aTesleM, KOPEHb HaTypaldbHOM CTENEHH, CTENeHb C palUOHaJIbHBIM
HoKa3aTeleM, CTENEeHb C JEHCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKA3aTeleM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [IPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh MOHATUAMHU:  TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHUHl M HEPAaBEHCTB,
PaBHOCUJIBHOCTb ~ YpaBHEHMH,  HEpPaBEHCTB M  CHCTEM,  palMOHaJbHBIE,
UppaluoHaIbHBIC, MOKa3aTelbHbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKNE YpaBHEHHS, HEPABEHCTBA W CHCTEMbI; YMEHHE pelIaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHUEMOB; peIlaTh
YpaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C TapaMeTpoM; TMPUMEHATh YypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA DEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad |3
pa3IMYHbIX 00JACTEN HAYKU U pealbHOM KU3HU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
GyHKIMS, KOMMO3UIMS (YHKIMA, JTuHEHHas (QyHKIus, KBaapaTudHas QyHKIUS,
CTeNEeHHass (YHKUMS C LEJIbIM I[I0Ka3aTejaeM, TPUTOHOMETPUYECKHE (PYHKIIMH,
oOpaTHBIE TPUTOHOMETPUUYECKHE (PYHKIMH, TOKa3zaTelbHas W Jorapupmuieckas
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 pEaJbHOM JKU3HU; BBIpaXKaTh (OpMylIamMu 3aBUCHUMOCTH MEX]Y BEIMYWHAMU;
yMEeHHE CBOOOJHO OMEpUPOBATh MOHATHUSMHU: YETHOCTh (DYHKIWH, MEPHUOJUIHOCTD
(GYHKIIMHM, OTPaHUYCHHOCTh (YHKIMHM, MOHOTOHHOCTh (YHKIIUH, IKCTPEMYM
dyHKIIMH, HanOOJIbIIIee M HAUMEHbBIIIEE 3HAYCHNUS (QYHKIIMH Ha IPOMEXKYTKE; YMEHHUE
POBOAUTH HCCIIeJIOBaHWE (YHKIIMU; YMEHHUE HCIIOJIBb30BaTh CBOMCTBA U TpaduKu
byHKIUN Ui pellIieHWs ypaBHEHUM, HEPAaBEHCTB M 3ajad C [apamMeTpaMmu;
U300pakaTb Ha KOOPAMHATHOW TUIOCKOCTM MHOXKECTBA pEIICHUM YypaBHEHHI,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TOCJIEIOBATEIHLHOCTD,
apudmernyeckass  Mporpeccus, TeoOMeTpHuUecKas  mporpeccus, OEeCKOHEYHO
yObIBaroIasi reoMeTpuyecKas Mporpeccus; yMeHue 3a7aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas NMPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TPOU3BOJHON, NEepBOOOpa3Has, OINpPEAEIEHHbIH WHTErpa;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIUUCIAThH IPOU3BOIHBIE
CYMMBbI, IIPOM3BENIECHUS, YACTHOIO U KOMIIO3ULUHU (PYHKUIMH, HAXOJUTh ypaBHEHUE
KacaTelnbHOM K Tpapuky (yHKIUH; YMEHHE HCIOJIb30BaTh IPOU3BOJHYIO IS
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
MHTErpajia; MPUBOAMTH MPUMEPHl MAaTEMATUYECKOTO MOJAEIMPOBAHUSA C IMOMOIIBIO
muddepeHnnansHbIX YpaBHEHUM;

11) ymenue onepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE
KOMILIEKCHBIE YHUCJa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4YHcia, (opma 3amucu
KOMIUIEKCHBIX 4YHCell (Fr€OMETpUYEcKasi, TPUTOHOMETpUUYecKas U anreOpanyeckas);
YMETh MPOU3BOAUTH apU(PMETUUYECKUE HEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
MeaMaHa, HauOoJblllee U HauMEHbBIIIEEe 3HAUEHUS, pa3Max, IUCIEPCHs, CTaHAapTHOE
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 PAaCCEUBAHHUsS U JIMHEMHON PETPECCHH;

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 BEPOSITHOCTH 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 PAaCIpeNeSICHNi; YMEHUE HCIIOJIb30BaTh CBOMCTBA
U3YYEHHBIX pacCIpEeAesICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSATHSIMU: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEIOBAaHUM; YMEHUE IPUBOIUTH PUMEPDI
HpOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMHU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIOJI, ABYIPAHHBIA YyIOJI, TPEXIPAHHBIN yrod,
nepeceKarorecs, napajielibHble U CKPEIIMBAIOLINEC MpsMble, MapajuieIbHOCTh U
NEPHEHAUKYIIPHOCTh MPSAMBIX U MJIOCKOCTEH, Yoyl MEXAy MPSMBIMHU, YTOJI 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:
MHOTOIPAHHHMK, CEYEHHWE MHOTOIPAaHHMKA, MPaBUJIbHBIII MHOIOIPAaHHMK, [pU3Ma,
nupaMuja, (Gurypa M TMOBEPXHOCTh BpaIllEHUs, LUWIMHIP, KOHYC, mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M UWIMHAPA, MapajuieJIbHbIE OCH WIH
OCHOBAHHIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacarolascs cepbl, LHUIMHApPA, KOHYCa;
YMEHHE CTPOUTH CEUEHHE MHOTOTpPaHHHMKA, U300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI U
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MOBEPXHOCTU BpalIEHUS, UX CEUYEHHUS, B TOM YHUCIE C IMOMOIIBIO SJIEKTPOHHBIX
CPEICTB; YMEHHME MPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBaTH OMpEIeNICHUs U3ydaeMbIX (GUTYp, BIIBUTATh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYEeCKUX (GuUryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM TPHU3HAKAM, BBITOJHATD
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHnue cBOOOJHO OMEpUPOBATH MOHATHAMU: IUIONIAAb (DUTYPBI, 00bEM
GuUrypsl, BEIUYMHA yTiia, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXITY
NpPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, IUIOMAas cdephl, IJIOMaab
MOBEPXHOCTU  MHUPAMUIBLI, TPU3MBL, KOHycCa, LWIHHApPA, O00beM  KyoOa,
MPSIMOYTOJIBHOTO TMapasiesienuie/a, mTupaMubl, MPU3Mbl, TAIUHpa, KOHYyCca, 11apa;
YMEHUE HAXOIUTh OTHOIIIEHNE 00EMOB MTO00HBIX (DUTYD;

16) ymenue cBOOOJHO ONEPUPOBATH MOHITUSIMU: JBUKECHHUE, MapaslieIbHBIN
NePeHoc, CUMMETPHSI Ha TUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
1010611, To1I00HBIe (PUTYPBHI; YMEHUE Paclo3HABATh PAaBHbBIE U MTOI00HBIE (PUTYPHI, B
TOM 4YHCIE€ B TPUPOJIE, HCKYCCTBE, AapXHUTEKTypEe; YMEHHE UCIIOIb30BaTh
F€OMETPUYECKHE OTHOLIECHUS, HAXOAUTh F€OMETPUUYECKHE BEIUYMHBI (IIJIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHWHM 3a]ad U3 JAPYruX YYeOHBIX MPEJIMETOB M U3
peanbHON KU3HU;

17) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMH: TMPSAMOYTOJbHAS CHCTEMaA
KOOpAWHAT, BEKTOp, KOOPJIAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOMU3BEJICHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MPOU3BEACHUE, BEKTOPHOE TMPOU3BEACHUE, YIroJl MEXAy BEKTOpaMH; YMEHHE
HCTIOJb30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ ISl PEIICHUS T€OMETPUUECKUX
3a/1a4 ¥ 3a7a4 JPYTrux Y4eOHBIX PEAMETOB; ONEPUPOBATH MOHATUIMU: MaTpuUila 2x2
1 3x3, onpeaenauTeab MaTPULbl, TEOMETPUUECKAN CMBICTT ONTPEACTUTEIS;

18) ymeHue MoaenMpoBaTh peajdbHbIC CHUTyalluM Ha S3bIKE MAaTEMAaTHKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHUIO
3a/lauu, UCCIIEA0BAaTh TOCTPOSHHBIE MOJICIN C MCIIOIh30BAaHUEM arrmapara aureopsl,
UHTEPIPETUPOBATh MOJYYEHHBIH pE3yJbTaT; CTPOUTh MATEMATHUYECKHUE 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 YHCJI€ COIUAIbBHOOKOHOMHYECKOTO U (PU3NUECKOTO XapaKTepa;

19) ymenue BbIOMpaTh MOAXOAIINN METO JJIsl PEIICHUs] 3a]]a4u; TTOHUMAaHKE
3HAYMMOCTH MAaT€MaTUKH B WM3YUYECHHH MPHUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUW; YMEHHUE paclio3HaBaTh NPOSBICHHUE 3aKOHOB MaTEMAaTHUKU B HCKYCCTBE,
YMEHHUE IIPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUMCKOW U MUPOBOM
MaTeMaTU4ECKON HAYyKHU.

Ilpogpeccuonanvnan HANPAeIeHHOCMb YyueoHoi OUCUUNTIUH DL
«Mamemamuka» o00ecTIiEeUMBAETCS TIOCPEJCTBOM PEIICHUS 3a/lad, CBS3AHHBIX C
MPUMEHEHUEM  MaTeMaTUKH B  [OBCEJHEBHOW JKM3HU U  JEATEIbHOCTU
npodeccruonana.

[IpencraBnenns 00 OCHOBHBIX U CBSI3aHHBIX C HUMHU TOHSTHSX, M3y4aeMbIX B
paMKax Kypca: uucie (BEJIMYMHE), PABEHCTBE, HEPABEHCTBE, (MATEMaTUUYECKOM)
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OTHOIIEHUHU, YHUCIOBOM (apu(pMETHUYECKOM) U anreOpanyeckoM BBIPAKECHHH,
(dopMmyiie, TOXKAECTBE, YpaBHEHUHU, CUCTEME YpPaBHEHUN M HEPABEHCTB, (PYHKIIMH,
rpaduke (yHKIUH, TE€OMETPUUYECKUX (UIypax Ha IJIOCKOCTH U B NPOCTPAHCTBE,
AJIEMEHTaX KOMOMHATOPUKH, CTAaTUCTUKU U TEOPUU BEPOSITHOCTEH HEOOXOIHUMBI
KaXXI0MY CIICLIUAIHCTY.

YcBoeHne 00001EHHOTO aNTrOpUTMa PELICHUS 000 MaTeMaTHYECKON 3a1aun
(aHanmu3 yCJIOBMM, BBISBICHUE OTPaHUYEHUM, NOCTAHOBKA BOIIPOCOB, ONPEICICHUE
MOCJICOBAaTEILHOCTH JCMCTBUM — DOTaloOB BBIUMCICHHM, JIO0Ka3aTelbCTBA WJIHU
MOCTPOCHHUSA, TPOBEPKA IMOJYYEHHOTO pe3yiabTaTa, OGOpMJICHHE HAWIECHHOTO
pelleHrss Wi oTBeTa) M (OPMUPOBAHME YMEHHS OPHUEHTHPOBATHCS B CHUTYallUH,
audepeHInpoBaTh BO3HUKAIOIINE MPOOIEMbl M MOCTABICHHBIC 3a7audl SBIISIOTCS
1eJIbI0 00pa30BaHUs U HEOOXOUMBIMH aTpUOyTaMH CIIeMaINCTa — MpoQeccuoHanIa.

1.4. KoimuyecTBO 4aCOB HA OCBOEHHUE MPOrPaAMMbI Y4€OHOI THCUMILUIUHBI:
MakcumanbHON yueOHOM Harpy3ku oOyuyaroierocs: 252 yaca, B TOM YHUCJIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydarorierocst 234 Jaca;
Koncynbranus oOy4daromuxcs 6 4acos.

Dxk3ameH 12 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOH TUCHUNIMHBI U BUIbI Y4eOHOH padoThl

Bup yueOHoii padoTbl
( B.T.4. mpodecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0BbeM yacoB

MakcumasibHas yueOHasi HArpy3ka (Bcero mo mporpamMmme JuCHHUILIHHBI) 252
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIJIE:

JICKIIMH, YPOKH 214
U3 HUX NpoghecCuoHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUE 16
NPAKTUYECKHUE 3aHATHS 20
U3 HUX NpopeccUuoHaAIbHO-0PUEHMUPOBAHHOE COOEPHCAHUE 10

[TpomexyTouHas aTTectanus B opme:

| cemectp - mpyrue GopmMbI KOHTPOJs (CPpEeAHHUI OaJT MO TEKYIIUM OIEHKaM
yCIIeBaeMOCTH )

Il cemecTp - sK3ameH
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2.2 TemaTnuyeckui JIaH 1 coaep:kanue ydyeoOHoi qucuunanasl 0J1.03 Maremaruka

HaumeHoBaHue Conep:kanue y4eOHOIro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHe Oo0bem | Yposenb | Koabl kommnereHuuii,
pa3iesioB U TeM 3aHATHS, CAMOCTOSITeIbHAs padoTa o0yuaromerocs, Kypcopas padora YacoB | OCBOCHHA ¢popmupoBanuio
(mpoeKT) (eciu npedycmompenvi), NHbIE BUABI Y4eOHOIl padoThl B KOTOPBIX
COOTBETCTBMH € Y4eOHBIM IUIAHOM (B.T.4. NPodecCHOHAIBHO- crnocodcTByer
OPHEHTHPOBAHHOE CO/IePIKAHHE) 3JIEMEeHT
NPOrpaMMbl
1 2 3 4 5
1 cemecTp
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 14 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 2 MeTaIlpeAMETHBIE U
Lens u 3a1aud | ba3oBble 3HAHUS W YMEHHSA II0 MaTeMaTHKE B TNPO(ECCHOHATBHON W B 2 1 IIpeIMETHBIC
MaTeMaTUuKN IIPH | TIOBCETHEBHOM AEATEIBHOCTH. KOMIICTCHIIMHA B
OCBOEHUU CHELMAIBHOCTU COOTBETCTBHH C
Tema 1.2 Conepsxanme y4eGHOro MaTepHaJIa 2 ®I'OC cpennero
Yucna w  Beruucienws. | JlelicTBUST  Haj — TOJOXKHUTEIBHBIMH M OTPHUIIATENBHBIMHA  YHCIIAMH, 2 1 obmuiero oOpasoBaHusl,
Breipaxenus U | OOBIKHOBEHHBIMU U JCCATHYHBIMH JIpoOsMH. JIeHWCTBHS CO CTEICHSIMH, YTBCPKACHHOI'O
npeodpa3oBaHus (GOpMyJIbl COKpPAIIEHHOTO YMHOKEHUS IprUKa3oM
Tema 1.3. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2 Munncrepcrsa
I'eomeTpus Ha TNIOCKOCTH | Bubl iTockuX (GUTyp M MX TUTOIIATb. 2 1 00pa3oBaHus U HAYKH
ITpakTMKO-OpHEHTHPOBAHHBIE 33a4U B KypCe T€OMETPUH HA TNIOCKOCTH P® or 17.05.2012
Tema 1.4 Conepxxanue yuyeOHOIro MaTepuasa 2 Ne 413
ITponientHele BeuucaeHus | IIpocTele MpOIeHTHI, pa3Hble criocoObl X BhIYMCIeHUs. ClI0)KHBIE TPOLIEHTHI 2 1
Tema 1.5 Copepxanue yueOHOIro MaTepuasa 2
YpaBHenus U HepaBeHCTBA | JInHelHbIe, KBaIpaTHBIC, IPOOHO-IMHEHHbBIE YPaBHEHHS U HEPABEHCTBA 2 1
Tema 1.6 Copepxanue yueOHOIo MaTepuasa 2
Cucrembl  ypaBHeHuH U | CrocoObl pemIeHHs CHCTEM JMHEWHBIX ypaBHeHHH. CUCTEMBbI HEIMHEHHBIX 2 1
HEPABEHCTB ypaBHeHUH. CUCTEMBI HEPABEHCTB
Tema 1.7 Conep:xanue yueOHOTro MaTepuaJia 2
BxoaHoii KOHTPOJIb IIpakTnyeckoe 3ansiTue Ne 1 Boruncinenus u npeoOpa3oBaHusi. Y paBHEHUS U 2 2
HepaBeHCTBA. ' eoMeTprs Ha MIIOCKOCTH
Pa3ned 2 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 14 JInynoctHsbIE,
Tema 2.1. Copnepxxanue yueOHOro MaTepuaJa 2 MeTanpeaIMeTHbIEe U
OcCHOBHBIE MOHATHUS [Tpenmer ctepeomerpuu. OCHOBHbIE MOHATUS (TOYKA, HpsAMas, IMIOCKOCTb, 2 1 IIPEAMETHBIC
CTEPEOMETPUHU. npocTpaHcTBO). OCHOBHBIE akcHOMBI cTepeomeTpuu. llepecekaromuecs, KOMIICTCHIIMH B
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Pacnionosxenue npsiMbIX U

napajuleJbHble U CKpemuBarolmuecs mpsmele. [Ipu3Hak ¥ CBOWMCTBO

COOTBCTCTBHH C

TJIOCKOCTEH CKpenMBaIMXCcs NpsMbIX. OCHOBHBIC ITPOCTPAHCTBEHHBIC (DUTYPHI. ®I'OC cpennero
Tema 2.2. Copnepxxanue yueOHOro MaTepuaJa 4 o0rmiero oOpa3oBaHus,
[TapamnensHOCTh NpAMBIX, | [TapaiienbHbie npsmMas U IWIocKkocTh. Onpenenenue. [Ipusnak. CBoiicTBa (¢ 4 YTBEPKIAECHHOTO
OpssMOM M IUIOCKOCTH, | moKazarenbcTBoM). IlapamnensHbie mockoctu. Omnpenenenue. Ilpusnak. IIPUKA30M
TJIOCKOCTEM CgoiicTBa (¢ m10Ka3aTebcTBOM). TeTpadap u ero siemMeHThl. [lapamienenunen Munucrepcrsa
U ero nsneMeHThl. CBOHCTBA INPOTHUBOMNOJNOXHBIX IpaHEM M JUaroHaiei 00pa3oBaHus U HAYKH
napajenenunesna. [locrpoenne ceuennii. Pemmenue 3anay.
Tema 2.3. Copnepxxanue yueOHOIro MaTepuaJa 2
[lepneH IUKYISPHOCTD [lepnenaukynspusle npsamsie. [lapamienbHbie npsMbie, MEPIEHINKYISIPHBIE K 2
MPSIMBIX, npsiMOi U | IuiockocTd.  [lpu3Hak  NEepneHAMKYJISPHOCTH MNPSAMOM W IUIOCKOCTH.
IJIOCKOCTH, IIJIOCKOCTEN HoxazarenbctBo. Ilepnenaukynsp u HakiloHHas. llepnennukynspHbie
riockocTH. [Ipu3Hak nepneHIuKynspHOCTH IIocKocTel. [oka3zaTenbCTBo.
PaccTosiHMsI B IpOCTpaHCTBE
Tema 2.4. Copneprxanue y4yeOHOIro MaTepuaJia 2
Teopema o TpeX | Teopema o Tpex neprneHaukyisapax. Jloka3areapCcTBo. YTosl Mexay NpsMou u 2
HepIEeHIUKYIIApax IJIOCKOCTBI0. YTOJ MEXY IIIOCKOCTIMHU
Tema 2.5. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE 2
[TapanneneHeie, AKcHOMBI cTepeoMeTpuH. llepneHAuKyIsIpHOCTE MHPSAMOW M IUIOCKOCTH, 2
NEepIEeHIUKYIIIpHBIE, NapajuleIbHOCTh  JIBYX  MPSAMBIX,  NEPHEHIUKYISIPHBIX  IJIOCKOCTH,
CKPEILMBAIOIINECS NEPIEHIUKYJIAPHOCTh TUIOCKOCTEH. PacmosokeHue mpsMbIX U IUIOCKOCTEH B
psiMble IPOCTPAHCTBE.
Tema 2.6. IIpodeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPIKAHUE 2
Pemienne 3anau. Ilpsameie | [IpakTuyeckoe 3ansaTue Ne 2 [IpsMbie 1 TIIOCKOCTH B TPOCTPAHCTBE 2
u IJIOCKOCTH B
IIPOCTPAHCTBE
Pa3nes 3. KoopanHaThl H BEKTOPBI 14 JIn4HOCTHBIE,
Tema 3.1 CopaepxxaHue y4eOHOro MaTepuasa 4 METaIpeMETHBIE U
JlekapToBEI KOOpAMHATEL B | JlekapTOBBI ~ KOOpJIMHATBI B  mpocTpaHcTBe. Ilpocreifmme 3amaum B 4 OpEAMETHBIC
IIPOCTPAHCTBE. KoopanHarax. PaccrosHue mexay IByMs TOYKaMH, KOOPAHMHATHI CEPEIUHBI KOMIICTCHIIMH B
PaccrosiHne Mexny AByMs | oTpe3ka COOTBETCTBHH C
TOYKaMH. Koopaunatst ®I'OC cpennero
CepeIHBI OTPE3Ka o01m1ero oOpa3oBaHus,
Tema 3.2 Conep:xanue yueOHOro MaTepuaJia 6 YTBEPKIAEHHOTO
Bekropel B npocTpancTse. | Bekropsl B mpoctpaHcTBe. ClOXKEHHE M BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE 6 NpHUKa30M
Yrom Mexay BEKTOpaMH. | BekTopa Ha 4ymcio. KomruiaHapHbie BEKTOpbl. CKaIspHOE NPOM3BEIICHUEC MunmucrepcTsa
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CkansipHOE TpOU3BEACHUE
BEKTOPOB

BEKTOpOB. Pa3znokeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
KoopauHaTsl BeKTOpa, CKalspHOE IPOM3BEAEHUE BEKTOPOB B KOOPAMHATaX,

00pa3oBaHus U HAYKU
P® or 17.05.2012

yroJl MEXJ1y BEKTOpaMH, Yroj MEXKIy IpsIMON U IUIOCKOCTBIO, YrOJI MEXIY Ne 413

IUIOCKOCTSIMHU. Y paBHEHUE INIOCKOCTH.
Tema 3.3 IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COEP:KAHUE 2
[IpakTuko- Koopaunathass miockocTh. BblunciieHMe pacCTOSHUM M IUIOHIAJed Ha 2
OPUEHTHUPOBAHHBIE 3a7a4H | III0CKOCTH. KoIMuecTBEHHbIE pacueThl
Ha KOOpJAMHATHON
IJI0OCKOCTH
Tewma 3.4 Conep:kanue y4eOHOT0 MaTepHuaJia 2
Pemenne 3aga4. | [lpakTuyeckoe 3anaTHe Ne 3 KoopanHaATHl 1 BEKTOPHI 2
KoopauHaTs! 1 BEKTOPBI
Pa3nea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 26 JInaHoCTHBIE,
Tema 4.1 Coaep:xanue yue0HOro MaTepHaJia 2 METaNnpeIMETHBIE U
Tpuronomerpuueckue Pagnannas Mepa yria. IIoBOpOT TOYKM BOKpPYr Hadajga KOOPAMHAT. 2 IIPEIMETHBIC
(GyHKIME 1TPOM3BOJBHOrO | OmpesielieHne CHUHYyca, KOCHHYCA, TAHTCHCA M KOTAHIeHca. 3HAKU CHHYCa, KOMIICTCHIIMH B
yria, yncia. Pajquannas v | kKocuHyca, TaHT€HCa M KOTAHTEHCA IO YETBEPTAM. 3aBHCHUMOCTH MEXKIY COOTBETCTBHH C
rpagycHas Mepa yria CHHYCOM, KOCHHYCOM, TAHI'€HCOM M KOTaHI'€HCOM OJHOI'0 1 TOI'O K€ yrja ®Ir'OC cpeanero
Tema 4.2 Copepxanue y4eOHOro MaTepuasa 2 ob1ero 0opasoBanus,
OcHOBHBIE Tpuronomerpuueckue ToxkaecrBa. CHUHYC, KOCHHYC, TaHI€HC M KOTAHIEHC 2 YTBEPKICHHOTO
TPUTOHOMETPUYECKHUE YIJIOB O ¥ - 0.. POpMYIIBI IPUBEIECHUS IIPUKa3OM
TOXJIECTBA. MunucrepcTBa
CD()pMynH MIPUBEICHUS 06p330BaHI/I${ U HAYKH
Tema 4.3 Cojep:xanue y4eGHOIro MaTepuaa 4 P® ot 17.05.2012
Cunyc, xocunyc, tanrenc | Cymma um pasHocTh cuHycoB. CymMma M pa3HOCTh KocuHycoB. CHHYC u 4 Ne 413
CYMMEI M DPa3sHOCTH JIByX | KOCUHYC JABOWHOro yria. ®opmyssl nonoBuHHOro yria. IIpeoOpazoBanus OK-01, OK-02,
YIJI0B CYMMBI TPUTOHOMETPUYECKUX (PYHKIMHA B MPOU3BEACHUE U NPOU3BEICHHS B OK-03, OK-04,
Cunyc 51 KOCHHYC | cymMMy. BpIpaxkeHne TpUTOHOMETpUYECKMX (DYHKUMHA uepe3 TaHTeHC OK-05, OK-06,
OBOMHOrO yria. GopMyJibl | TOTOBUHHOTO apryMeHTa. IIpeobpazoBanus MIPOCTENIINX OK-07
MTOJIOBUHHOTO yTjia TPUTOHOMETPUUECKUX BBIPAKEHUHN
Tema 4.4 Copnepxanue yueOHOIo MaTepuaJa 2
@OyHKMHM, UX CBOMCTBA. | OOMacTh ONpeneNeHruss M MHOKECTBO 3HaueHWi ¢yHkmmic. YETHOCTS, 2
CriocoOsr 3aJlaHMs | HeYETHOCTh, MePUOANYHOCTD QyHKIMH. CriocoObl 3aanust QyHKIIHIMA
byHKIMA
Tema 4.5 Copepxxanue yueOHOIro MaTepuaJa 2
Tpuronomerpuueckue OO6siacTh onpeneNneHus M MHOXKECTBO 3HAYEHWH TPUTOHOMETPUYECKUX 2
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(GyHKIMU, UX CBOMCTBAa U
rpaduku

¢ynkuuii. YETHOCTH, HEUYETHOCTb, MEPHOAMYHOCTH TPUTOHOMETPUUYECKHUX
¢byuknuii. CoiictBa u rpaduku GyHKIUHA Y = COS X, Y = Sin X, y = tg X,
y=cigX

Tema 4.6 Conep:kanue y4eOHOT0 MaTepuaJia 2
[TpeobOpaszoBanue Cxartue 1 pacTshKeHHe Tpa@uKOB TPUTOHOMETPUYECKUX (DYHKIIUH. 2
rpadgukoB IIpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUYECKUX () YHKIIUMA
TPUTOHOMETPHUYECKUX
byHKIMHA
Tema 4.7 Copnepxxanue yueOHOIro MaTepuaJa 2
Onucanue Ucnonp3oBanue CBOWCTB TPUTOHOMETPUYECKUX byHKIUH B 2
MIPOU3BO/ICTBEHHBIX po(ecCuOHANBHBIX 3aa4ax
MPOLIECCOB C  TOMOIIBIO
rpadukoB pyHKUIMN
Tema 4.8 Coaep:xxanue yue0HOro MaTepuaJia 2
Oo6parHsble Ob6parnble Tpuronomerpuyeckue Gynkun. X cBolicTBa u rpaduku 2
TPUTOHOMETPUYECKHE
byHKIIIU
Tema 4.9 Coaep:xxanue yue0HOro MaTepHaJia 4
TpuronomeTpuieckue VYpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. 4
YpaBHEHHMs U HEPABEHCTBA | PemieHne TpUrOHOMETPUYECKMX YPAaBHEHHMH OCHOBHBIX THUIIOB: NpOCTeHIIne
TPUTOHOMETPHUYECKHE YPaBHEHUS, CBOMISIIUECS K KBaJpaTHBIM, pelIaeMble
pasyioKeHUEeM Ha MHOXKUTEIU, OAHOPO/IHBIE.
IIpocreiimye TPUrOHOMETPUYECKUE HEPABEHCTBA
Tema 4.10 Conep:xanue yueOHOTo MaTepHaJia 2
Cuctemsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUI 2
TPUTOHOMETPHUYECKUX
YpaBHEHUN
Tema 4.11 Conep:xanue yueOHOTro MaTepuaJia 2
Pemienne 3amad. ocHoBbl | [IpakTHYeckoe 3aHsITHE Ne 4 OcHOBBI TPUTOHOMETPHUH. 2
TPUTOHOMETPHH. Tpuronomerpuieckne GyHKIIUU
Tpuronomerpuueckue
byHKIAHA
Pa3ngen 5. KommiekcHble ync/ia 6 JIMYHOCTHEIE,
Tema 5.1 CopaepxxaHue y4yeOHOro MaTepuasa 4 METaIpeMETHBIE U
KommnnekcHble uncna [TousiTne KommuekcHoro yucna. ConpsikeHHble KOMIUIEKCHbIE YHCIIa, MOTYJIb 4 peIMETHBIC

N apryMmCcHT KOMIIJICKCHOTIO 4YHCJia. d)opMa 3allMCH KOMIIJICKCHOI'O 4Yucjia

KOMIICTCHIINU B
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(reomeTpuyecKkasi, TPUrOHOMETpUYecKas, anreOpanyeckas). Apudmernaeckne

COOTBCTCTBHH C

JEUCTBHUS C KOMILJIEKCHBIMU YHCJIaAMU ®I'OC cpennero
Tema 5.2 Copnepxxanue yueOHOIro MaTepuaJa 2 o0rmiero oOpa3oBaHus,
[Ipumenenue BreinosiHeHne pacyeToB ¢ TMOMOIIBI0 KOMIUIEKCHBIX uucell. [Ipumepsl 2 YTBCPKACHHOT'O
KOMIUIEKCHBIX YHCE MCIIOJIb30BaHUsl KOMIUIEKCHBIX YUCEIl MIPUKA30M
MunucrepcTBa
00pa3oBaHUs U HAYKU
Pa3nea 6. Ilpon3Bognas pyHKIMH, ee IPUMEHEHHE 28 JInynoctHsle,
Tema 6.1 Conep:kanue y4eOHOT0 MaTepuaJia 2 METaNpeIMETHBIE U
[Tonsitne NPOU3BOAHOM. OnpeneneHue 4YHCIOBOW IOCIEAOBATEIBHOCTH M CIIOCOOBI €€ 3aJaHMsl. 2 IIPEAMETHBIC
®opMyIibl U IpaBUIa CpolicTBa  4HMCIIOBBIX  IOcienoBaTenpHOCTed.  OmpeneneHue  npenelna KOMIIETCHIIVH B
i depeHIpOBaHUS 1ocJieI0BaTeIbHOCTU. Briuucienue npenenos nocienosarenbHoctei. [penen COOTBETCTBHH C
¢byuknun Ha OeckoHeuHoctu. llpexen ¢yuknuu B Touke. [Ipupamienue ®Ir'OC cpennero
aprymenrta. Ilpupamenue ¢yHkunu. 3agauu, HOPUBOJIALIME K IOHSATHIO oOuiero o0pas3oBaHus,
npou3BogHo.  OmpeneneHue  OPOU3BOAHOW.  AJTOPUTM  OTBICKAHUS YTBCPXKIACHHOTO
IIPOU3BOJHOU IIPUKA30M
Tema 6.2 Coaep:xxanue yue0HOro MaTepHaJia 2 Munncrepcrsa
[IpousBoaHbIE cyMMEl, | ®opmynsl iuddepenuuposanus. [Ipasuna nudpepenurpoanus 2 00pa3oBaHus U HAYKH
Pa3HOCTH  IPOMU3BEICHUS, P®D ot 17.05.2012
JaCTHOTO Ne 413
Tema 6.3 Cojep:kaHue yueOHOro MaTepuasa 2 OK-01, OK-02,
[Ipon3sBoHbIe Onpenenenue cioxHoi ¢yHkuuu. IIpomsBomHas TPUTOHOMETPUYECKUX 2 OK-03, OK-04,
TPUTOHOMETPHYECKHX (ynxumit. [IpousBoaHas CI0KHON QYHKIUH OK-05, OK-06,
Gynkmuii.  TIpowmssogHas OK-07
CJIO’)KHOM (DYHKIIMU
Tema 6.4 Coaep:xanue yueOHOTo MaTepHaJia 2
ITonsTne 0 | [lonsiTue HenpepsiBHON ¢QyHKIMKU. CBoiicTBa HenpepblBHOW QyHKINU. CBs3b 2
HEMPEPBIBHOCTH (QYHKIMU. | MEXKIY HENPEpbIBHOCThIO M auddepeHInpyeMocTbio (GYHKIUU B TOYKE.
MeTtoa nHTEpBaIOB AJNTOPUTM pellleHUs] HEPaBEHCTB METOJJIOM HHTEPBAJIOB
Tema 6.5 Copnepxanue y4eOHOIro MaTepuaJa 2
I'eomerpuuecknii u | ['eomerpuueckuil cMbICT TPOU3BOAHONW (YHKIHMH — YIJIOBOH KO3 UIIHEHT 2
buznueckuit CMBICII | KacaTeNbHOW K rpaduky ¢GyHKIMH B TOUYKE. YpaBHEHHME KacaTeIbHOH K
MIPOU3BOIHOM rpadpuxky QyHKUMH. AJTOPUTM COCTAaBJICHUS YpaBHEHHsSI KacaTeJbHOM K
rpaduxy dynkuun y=f(x)
Tema 6.6 Conep:xanue yueOHOro MaTepuaJia 2
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Pusnueckuin cMblca | Pusnyeckuil (MEXaHUYECKHI) CMBICI MTPOU3BOJHON — MTHOBEHHAsI CKOPOCTb 2
MIPOU3BOTHOM B | B MOMEHT BpeMeHH t: v =S’ (1)
podhecCHoHATBEHBIX
3a/1ayax
Tema 6.7 Coaep:xanue yueOHOTo MaTepHaJia 4
MoHoTOHHOCTh (QyHKLUH. | Bo3pacranue u yobiBaHue (DYHKIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHHMS 4
Touku 3xcTpeMyMma ¢yHkunMu 3HaKy Tpou3BOMHOW. [IOHSATHE MPOM3BOJHON BBICIIErO MOPSIKA,

COOTBETCTBUE 3HAKa BTOPOH MPOM3BOAHON BBIMTYKJIOCTH (BOTHYTOCTH)

¢yHkuMu Ha oOTpe3ke. 3agauyd Ha MaKCUMyM M MHHAMYM. [lonsarue

ACUMITOTBI, CIIOCOOBI MX ONpPEETICHUs. AJITOPUTM HCCIeA0BaHUs PYHKINU U

MOCTPOCHUS €€ TpaduKka ¢ IOMOIILI0 MPOU3BOMHON. JpoOHO-TUHEHHAS

byHKIMSA
Tema 6.8 Copnepxanue yuyeOHOIro MaTepuasia 4
Hccnenosanne Gpynkuuii u | MccnaenoBanue GyHKIMH HAa MOHOTOHHOCTh U TIOCTPOEHHE TPA(hUKOB. 4
MOCTPOCHHE TPaPHKOB
Tema 6.9 Coaep:xanue yue0HOro MaTepHaJia 4
Haubonbmree u | HaxoxaeHne HauOoIbIIEero 1 HaMMEHbILEro 3HaYeHUI (PYHKIIMM, TOCTpOCHHE 4
HauMEHbIIIee 3Ha4YeHHs | TpadMKOB MHOTOWIECHOB C HCIIOJIB30BAHMEM afmapara MaTeMaTH4eCKOro
byHKIIUU aHayiM3a
Tema 6.10 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2
Haxoxnenne Haunmenblee 1 Haubosblee 3Ha4YeHne PYHKIUU 2
ONTUMAJILHOTO pe3yJbTaTa
C TOMOIIBIO ITPOU3BOIHON
B [TPAKTUYECKHX 3aJja4ax
Tema 6.11 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
Pemenne 3aga4. | [IpakTnuyeckoe 3ansitue Ne 5 IIponsBogHas pyHKIMM, €€ TPUMEHEHUE 2
[TpousBonHas  QyHKIUH,
ee MpUMEHEHNe

2 cemecTp

Pasjen 7. MHOrorpaHHMKM M Tejia BpalleHust 36 JlwanocTHBIE,
Tema 7.1 Copnepxanue y4eOHOIro MaTepuaJa 2 MeTaIpeAMETHBIE U
Bepumunsl, pebpa, rpanu | [lonstrne wMHOrorpaHnHuka. FEro sjeMeHTBI: BEpIIMHBI, pebpa, TpaHHU. 2 NpCAMCTHBIC
MHOI'OTpaHHHUKA Jlnaronans. Ceuenrie. Beimykiible ¥ HEBBIMYKIIbIE MHOTOTPAaHHUKHU KOMIIETEHIIUH B
Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia 2 COOTBETCTBHUU C
IIpu3sma, ee | [lonarue npusmbl. Ee ocHoBaHMs M OOKOBbIE TI'paHU. BpicoTa NPHU3MBI. 2 ®I'OC cpexnero

COCTaBJIAIOIINE, CCUCHHUC.

Hp}IMaH W HAKJIOHHAas pru3ma. HpaBI/IJ'ILHaH Ipu3sma. Ee ceuenue

oOmrero oOpa3oBaHus,
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[Ipsamass u npaBuiIbHAsA

IIPU3MBbI
Tema 7.3 Copnepxxanue yueOHOIro MaTepuaJa

[Tapannenenunern, Ky0. | [Tapamienenunen, CBOMCTBA NPSIMOYrOJBHOIO —IMapajvieienunena, Kyo.
Ceuenue KyOa, | Ceuenue Kyba, mapayuiesenumena

napajesienumnesa

Tema 7.4 Conep:xaHue yueOHOI0 MaTepUasa

[Tupamuna, ce | [lupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBuibHas nupamuja.

COCTaBJISIIOIIME, CEYECHHE.
[IpaBunbHass  mUpamma.
YcedeHHas nupamMuaa

VYceuenHas nupamuia

Tema 7.5

Coaep:xanue yue0HOro MaTepHuaJia

bokoBas u nonHas | [1nomaags OOKOBOM M MOJTHON MTOBEPXHOCTH MPU3MBI, TUPAMUIBI

IIOBEPXHOCTh IIPU3MBI,

M PAMMU/IbI

Tema 7.6 Coaep:xanue yue0HOro MaTepHaJia

Cummetpust B Ky0e, | CHMMETpHsI OTHOCHUTEIILHO TOYKH, IPSIMOM, miockoctu. CumMmeTpusi B KyOe,
napajulejienunese, napajulejenuese, NpusMe, IupaMuIe

IIpU3Me, NUpamuIe

Tema 7.7 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE

[Mpumepsr  cummerpuii B | CHMMETpUS B IPUPOAE, APXUTEKTYpEe, TEXHUKE, B OBITY

npodeccun

Tema 7.8 Copepxanue yueOHOIro MaTepuaJa

[IpaBunpHbIE IlonsiTHE  NPaBUIBHOTO  MHOT'OIPAHHMKA. CpoiicTBa  MpaBUIIBHBIX
MHOT'OTpaHHHKH, HX | MHOTOTPAaHHHUKOB

CBOMCTBA

Tema 7.9 Copepxanue y4eOHOIro MaTepuasa

Hununnp, ero | Hununnp u ero snemenTsl. CedyeHne NUIMHApa (MapayuieIbHOE OCHOBAHUIO U
cocrapisitonie. CeueHue | ocu). Pa3BepTka muInHIpa

LWIMH]pA

Tema 7.10 Copnepxanue y4eOHOIro MaTepuaJa

Konyec, ero | Konyc u ero snementsl. CeueHue KoHyca (MapajijieIbHOE OCHOBAaHHUIO H
cocrapsrone. CeueHue | mpoxopsiiee yepe3 BepIInHY), KOHHYeCKue ceueHus. Pa3BepTka KoHyca
KOHYca

Tema 7.11 Copepxxanue yueOHOIro MaTepuaJa

Y ceueHHbIi KOHYC. | YceueHHbIN KOHYC. Ero o6pasyromas u Beicota. CeueHne yCeueHHOTo KOHyca

YTBEPKAECHHOT'O
MIPUKA30M
MunucrepcTsa
o0pa3oBaHUs U HAYKH
P® ot 17.05.2012
Ne 413
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Ceuenue YCEUEHHOT0

KOHycCa

Tema 7.12 Copnepxxanue yueOHOIro MaTepuaJa 2

[lap u cdhepa, ux ceuenus | llap u cdhepa. Bzaumuoe pacrnonoxenne chepsl u miockoctd. CevueHue mapa, 2
cepsl

Tema 7.13 Conep:kanue y4eOHOT0 MaTepuaJia 4

[Tonstue 06 o0beme Tena. | [lousitue 00  obbeme Tema. OO6beM Kyba W MPSMOYTOJILHOTO 4

OTtHomeHue 00beMOB | mapayutenenuneaa. O0beM mnpu3Mbl W UIHHApA. OTHOIIEHHE 00BHEMOB

MOTOOHBIX TeJ NOJOOHBIX TEIL.

Tema 7.14 Conep:kanue y4eOHOT0 MaTepuaJia 2

O6vempl  u  momaau | O6beMbl mUpamMuIbl U KoHyca. O6beM mapa. [nomaan moBepxXHOCTe Tel 2

IIOBEPXHOCTEN Tell

Tema 7.15 Coaep:xanue yue0HOro MaTepHaJia 2

KombOunanmu KoMOuHamu reoMmeTpuiecKkux Tei 2

MHOTOTPaHHUKOB U  Tell

BpallleHUs

Tema 7.16 Coaep:xanue yueOHOro MaTepHaJia 2

I'eomeTpuueckue Hcnonbp3oBaHne KOMOMHAIIMN MHOTOTPAHHUKOB M TE€J BPAIICHUS B IPAKTHUKO- 2

KOMOHMHAIMY HAa IPAKTUKE | OPHEHTHPOBAHHBIX 3a/1a4ax

Tema 7.17 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COECPKAHNE 2

Pemenue 3agad. | [IpakTudeckoe 3ansaTHe Ne 6 MHOrOrpaHHUKHY U Teja BpallleHUS 2

MHoOrorpaHHukKl H# Tena

BpalllCHUs

Pasnen 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHHE 12 JInuHoCTHBIE,

Tema 8.1 Copepxanue y4eOHOIro MaTepuaJa 2 MeTaIpeAMETHBIE U

ITepBooOpasHas QyHKumM. | 3amaya O BOCCTAHOBICHHWHM 3aKOHA JBW)KCHHS [0 HM3BECTHOW CKOPOCTH. 2 IIPEIMETHBIC

[TpaBuna HaxoxaeHus | [lonstue wuHTerpupoBanus. (O3HAaKOMIIEHME C TIOHATHEM MHTErpaja u KOMIIETCHIIMH B

epBOOOPaA3HBIX nepBooOpazHoit s dynkuumm  y=f(x). Pemenue 3amau Ha CBS3b COOTBETCTBUH C
NepBOOOPA3HOM U ee MPOU3BOIHOM, BHIUMCIEHUE TIEPBOOOPA3HON [T TaHHOH ®I'OC cpennero
byakuun. Tabmuma dbopmyn st HaXOXKIAEHUs TMepBOoOpazHbIX. M3ydeHue obmrero oopa3oBaHus,
IpaBUJIa BEIYUCIIEHUS TEPBOOOPA3HOM YTBCPXKIACHHOTO

Tema 8.2 Copnepxanue y4eOHOIro MaTepuaJa 2 [IPHKa3OM

IInomans KpUBOIMHEWHOW | 3amaun, MPUBOMAIINE K MMOHITHIO ONPENEICHHOTO HHTETPajla — O BEIYUCICHUH 2 Munncrepcrsa

Tpalenuu. @opmyia | IOMAAN KPUBOJIMHEHHOW Tpamenuu, O TmepeMenieHud Touku. [loHatue 00pa3oBaHis 1 HAyKH

Herorona — JleriOamma

ONPENENEHHOTO HHTErpaa. 'eomerpuyeckuii u (uU3NUECKUNH CMBICTT

omnpenenenHoro naterpaia. @opmyna Hetotona— JleitOnuia

P® or 17.05.2012
No 413
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Tema 8.3 Copnepxxanue y4yeOHOIro MmarepuaJia 2
Heonpenenennsiii u | [lonarue HeonmpeaeIeHHOTO UHTErpajia 2
OINPEJIETICHHBIM HHTETPaAJIbI
Tewma 8.4 Conep:kanue y4eOHOT0 MaTepuaJia 2
ITonsTne 00 | T'eoMeTpuUeCcKUil CMBICT ONPEIEICHHOTO HHTEerpaia 2
OIpeIeICHHOM HWHTErpaie
KaK iouaau
KPUBOJIMHEWHOW Tparneuu
Tema 8.5 IIpodeccnoHATBHO-0PHEHTHPOBAHHOE COACPKAHUE 2
OnpeneneHsblil uHTErpan | 'eomerpudeckuii CMbICI ompesesieHHoro umHrerpana. ®opmymna Herorona - 2
B JKU3HH Jletibnuna. Pemenne 3amady Ha NpPUMEHEHHE HMHTETpayia JUisl BBIYUCICHUS

bu3nYeCKUX BEIMYMH U TUIOMIAIeH
Tema 8.6 IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COIEP:KAHUE 2
Pemenue 3a1a4. | [IpakTuuyeckoe 3anusitue Ne 7 [lepBooOpasnas GpyHkuuu, ee npuMeHEeHHE 2
[lepBooOpaznas QyHKIUH,
ee MPUMEHEHNE
Pa3nes 9. Crenenn u kopuu. CrenenHass QyHKuIust 14 JInaHoCTHBIE,
Tema 9.1 Copnepxanue yueOHOIro MaTepuasia 2 MeTaIpeAMETHBIE U
CrenenHast  QyHKUMSA, e | [ToHaTHe KOPHS N-Of CTENEHM U3 JeHCTBUTENbHOTO yncia. OyHkimn y = VX 2 HPEAMCTHBIC
CBOMCTBA ux cBoiicTBa U rpaduku. CBOICTBa KOPHS N-0il CTENEHU KOMIICTCHITMH B
Tema 9.2 Conepixanue yueGHOro MaTepuasia 2 COOTBETCTBHH C
IIpeobpa3oBaHue [Ipeo6pazoBaHne HPPALMOHATBHBIX BHIPAKCHHIT 2 PI'OC cpennero
BBIPAXEHHUM C KOPHAMM N- ob1ero oOpasoBaHms,
Ol CTENEHU YTBEPIKIACHHOTO
Tema 9.3 Conep:xanne yueGHOro MaTepuaJia 4 prKasom
CeoiictBa  cremeHd ¢ | [loHaTHe CTemeHW C JOOBIM PalMOHAIBHBIM MOKasareneM. CTeneHHble 4 Munncrepersa
PalMOHATBLHBIM (yHKIME, UX cBOMCTBA U rpaduKu obpasoBanns u HayKn
JEeHCTBUTEIILHBIM P® or 17.05.2012
MOKA3aTeNISIMU Ne 413
Tema 9.4 Conep:xanue yueOHOTo MaTepHaJia 4 OK-01, OK-02,
Pemenue PaBHOCHIIBHOCTh HMppAIMOHANBHBIX YpAaBHEHUN M HEpaBeHCTB. MeTOabl uX 4 OK-03, OK-04,
MppaIMOHAITEHBIX pemenus. Penenue nppanoHaIbHBIX YpaBHEHUI U HEPAaBESHCTB OK-05, OK-07
ypaBHEHU U HEPABEHCTB
Tema 9.5 Conep:xanue yueOHOro MaTepuaJia 2
Crenenu u KopHU. | OnpeneneHue creneHHoW ¢yHkuuu. Mcnonb3oBaHWe €€ CBOMCTB IIpH 2

CrenenHas GyHKIUSA

pElICHUH YPAaBHEHUI U HEPABEHCTB
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Paznen 10. [loka3aTeabHas pyHknus 16 JInuHoCTHBIE,
Tema 10.1 METAIPEIMETHBIE U
[lokasarenvnas Qyukuus, | CogepkaHue y4eGHOI0 MaTepHaia 6 IpEIMETHbIC
€€ CBOICTBa CreneHs ¢ MIPOU3BOJIbHBIM JIEUCTBUTEILHBIM [OKA3aTeIIEM. Onpez[eneHI/Ie 6 KOMIICTCHIIUHU B
noka3aTteabHOH (yHKIMH, ee cBoiicTBa © TrpaduK. 3HAKOMCTBO C COOTBETCTBHH C
NpUMEHEHUEM  II0Ka3aTelbHOM  (yHKUMM. PelleHMe  IOKa3aTelbHBIX ®I'OC cpennero
ypaBHEHUU (QYHKIIMOHAIBLHO-TPA(QHUIESCKUM METOJIOM o0miero o0pa3oBaHus,
Tema 10.2 Conep:kanue y4eOHOT0 MaTepuaJia 4 YTBEPIKIACHHOTO
Pemenne mnokasarenbHbIX | PerieHne moka3aTeNIbHBIX YpPaBHCHHH METOJIOM ypaBHHBAHHS IOKa3aTeseH, 4 IIPUKAa30M
YPaBHEHHMH U HEPABEHCTB | METOJIOM BBEJCHHS HOBOW IEPEMEHHOH, (DYHKIIMOHAIBHO-TPaPUICCKIM Munncrepcrsa
MeTOI0M. Pelenne nokasaTenbHbIX HEPABEHCTB 00pa3oBaHis 1 HAyKH
Tema 10.3 Coaeprxanue yuyeOHOIro MaTepuasia 4 P® ot 17.05.2012
CucrteMbl nNoOKasaTelbHBIX | PerieHue cuctem moka3aTeabHbIX YpaBHCHUN 4 Ne 413
ypaBHEHUH
Tema 10.4 Coaep:xanue yueOHOro MaTepHaJia 2
Pemenue 3agad. | [lpakTudeckoe 3ansaTue Ne 8 [lokazarenpHas QyHKIHSA 2
IToka3zarenbHast QyHKIMS
Pa3nea 11. Jlorapudmsl. JJorapupmuyeckas pyHkuus 22 JInaHoCTHBIE,
Tema 11.1 Copepxanue yueOHOro MaTepuasa 4 MeTaIpeAMETHBIE U
Jlorapudm gucia. | Jlorapupm yncna. JlecATHUHBIN U HaTypaibHBIN JOrapuMbl, YUCIIO € 4 IIPEIMETHBIC
Jecarnunsiit 51 KOMIIETEHIIUU B
HaTYpaJbHBIN JOTapr(MEI, COOTBETCTBHH C
YHCIIO € ®I'OC cpennero
Tema 11.2 Copep:xaHue yueOHOro MaTepuaa 4 obmiero o6pa3oBaHus,
CoiicTBa norapudmos. Cgoiictpa norapugmon. Onepanus JorapuGMUpoBaHUs 4 YTBCPAKACHHOT'O
Onepanus MIPUKA30M
sorapu(pMUpOBaHUS MunucrepcTBa
Tema 11.3 CopaepxxaHue y4yeOHOIro MaTepuasa 2 00pa3oBaHus U HAYKH
Jlorapudmuueckas Jlorapudmuueckas GyHKIMUS U €€ CBOMCTBA 2 P® or 17.05.2012
(byHKIMSI, €€ CBOMCTBA Ne 413
Tema 11.4 Copnepxanue y4eOHOIo MaTepuasa 4
Pemenue [Tonsitue norapudpmuueckoro ypaBHeHus. Onepanus noteHuupoBanus. Tpu 4
JorapupMHUUECKUX OCHOBHBIX METO/J1a PELIEHUS JIOrapu(pMUIECKUX YpaBHEHUN: (PyHKIIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpaMuecKuii, METOJ MOTCHIIMPOBAHUS, METO/] BBEICHHS HOBOM NIEPEMEHHOIA.
Jlorapudmudeckue HepaBeHCTBA
Tema 11.5 Copnepxxanue yueOHOIro MaTepuaJa 4
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Cucremsl Anroputm peuieHus CUCTEMBI YpaBHEHUM. PaBHOCHIIBHOCTB 4

JorapupMUUECKuX JOrapu(pMHUECKUX ypaBHEHUN U HEPABEHCTB

YpaBHEHUN

Tema 11.6 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 2

Jlorapu¢wmsl B ipupoae 1 | [Ipumenenune sorapudma. Jlorapupmuueckas coumpaib B mpupone. Ee 2

TEXHUKE MaTeMaTHYeCKUe CBOICTBa

Tema 11.7 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJIeP/KAHME 2

Pemenue 3anad. | [Ipakrtudeckoe 3ansaTue Ne 9 Jlorapudwmer. Jlorapudpmudeckas hyHKIHs 2

Jlorapugmel.

Jlorapudmuaeckas

byHKIUS

Paszpnen 12. MHuoxkecTBa. JjieMeHThl TeOpuHu rpagos 8 JInuHoCTHBIE,

Tema 12.1 Copneprxanue yuyeOHOro MaTepuasa 2 MeTalpeAMETHBIE U

MHoxkecTBa [Tonsitue Muoxectsa. [lonmaoxkecTBo. Oniepanuy ¢ MHOKECTBAMH 2 NpeIMCTHBIC

Tema 12.2 Coaep:xanue yueOHOro MaTepHaJia 2 KOMIIETEHIINH B

Omneparuu ¢ Orneparuu ¢ MHOXKECTBaMU. PerieHne npukiIiaiHbIX 3a1a4 2 COOTBCTCTBHH C

MHOXECTBaMHU ®I'OC cpennero

Tema 12.3 Copnepxanue yueOHOro MaTepuasia 2 ob1uero obpasoBanus,

I'padst [Tonstue rpada. Csi3Hbli rpad, 1epeBo, UKI rpad Ha MIOCKOCTH 2 YTBCPKACHHOIO

Tema 12.4 Copnepxxanue y4yeOHOIro MaTepuasa 2 IIPUKa3OM

Pemenue 3a7a4. | Onepaipin ¢ MHOKecTBaMH. ONHCaHUE PEaJbHBIX CUTYalHMid C TOMOIIBIO 2 Munncrepcrsa

MmuosxectBa, I'padpl 1 ux | MHOXeCTB. [IpuMeHeHne rpad)oB K PEHICHHUIO 33124 00pa3oBaHus 1 HAYKH

pUMEHEHNUe P® or 17.05.2012
Ne 413

Pa3ne 13. J1eMeHTbl KOMOMHATOPUKH, CTATUCTHUKH M TEOPHHU BEPOATHOCTE 14 JImunocTtHbIE,

Tema 13.1 Copnepxxanue yueOHOIro MaTepuaJia 2 METaNnpeIMETHBIE U

OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeNIeHHs, COUETaHUS 2 IIPEIMETHBIC

KOMOWHATOPUKH KOMIIETEHIINH B

Tema 13.2 Copnepxanue y4eOHOIro MaTepuaJa 2 COOTBETCTBHUU C

CoOsbiTHE, BEPOATHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOATHOCTH CYyMMBbI 2 ®I'OC cpennero

coOpiTHA. CroxkeHHe U | cOOBITHI. YCIIOBHAs BEPOSITHOCTh. 3aBUCHMbIC M HE3aBHCHUMBIC COOBITHSI. ob1ero 0bpasoBaHus,

YMHOKEHHE BEpOATHOCTEN | Teopembl 0 BEPOSTHOCTH MPOU3BEICHUS COOBITHIA. YTBCPKICHHOIO

Tema 13.3 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJICP/KAHME 2 [IPHKa3OM

BepositHOCTB B | OTHOCHTENBHAS  YacTOTa  COOBITHS, CBOHCTBO €€  YCTOWYHMBOCTH. 2 MunmucrepcTsa

npo¢eCcCHOHATBHBIX CraTtuctudeckoe onpezeneHre BepossTHOCTH. OIieHKa BEpOSTHOCTH COOBITHS 00pa3oBaHNs ¥ HAYKH

3aJa4ax P® or 17.05.2012
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Tema 13.4 Copnepxxanue y4yeOHOIro MmarepuaJia 2 Ne 413

JuckperHas  ciaydvaiiHas | Buael  cnyvaiiHbIX  BenuumH.  OnpenenieHHe  AMCKPETHOH — ciydaitHou 2

BEJINYKHA, 3aKOH €€ | BEJIMUMHBI. 3aKOH pacHpelesIeHUs JAUCKPETHOM cilydailHOM BenuuuHbl. Ee

pacnpeeseHus YHCJIOBBIE XapaKTEPUCTUKU

Tema 13.5 Coaepxxanue yueOHOIo MaTepuaJa 2

3agaun  MareMaTuudeckod | Bapmanmonssiit psa. Ilomuron wactor u ructorpamma. CTaTUCTHYECKHUE 2

CTaTUCTUKU XapaKTEPUCTHKH psiia HAOMI0IaeMBbIX JTaHHBIX

Tema 13.6 Conep:kanue y4eOHOT0 MaTepuaJia 2

CocraBnenue T1abnauy U | [lepBuuHas 00pabOTKa CTATHCTHYECKMX JaHHBIX. I paduueckoe WX 2

JyarpamMm Ha IIPaKTUKE npencraBieHue. HaxoxIeHue CpeaHHX XapaKTepUCTHK, HaOII0AaeMBbIX
JTAHHBIX

Tewma 13.7 Coaep:xanue yueOHOTro MaTepHaJia 2

Pemenue 3agay. | [IpakTudeckoe 3anaTHe Ne 10 DiieMeHTHl KOMOMHATOPUKHU, CTaTUCTUKU U 2

DeMeHTbI TEOpUU BEPOSATHOCTEN

KOMOWHATOPHKH,

CTaTUCTUKM U  TEOPUH

BEPOATHOCTEH

Pasnen 14. YpaBHeHusi U HepaBeHCTBA 10 JlumunocTtHbIE,

Tema 14.1 Copepxanue y4eOHOIro MaTepuasa 2 MeETaIpeAMETHBIE U

PaBHOCHIIBHOCTB PaBHOCUNbHOCT ypaBHeHUH U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE 2 NIPEIMETHBIC

YPaBHEHMI Y HEPABEHCTB. | TEOPEMbl PAaBHOCHUJIBHBIX MEPEX0JiaX B YPaBHEHUSIX M HepaBeHcTBax. OOuue KOMIICTCHIIVH B

OOmpe MeToAbl pENIEHUsT | METO/Ibl PEIlICHHS YPaBHEHHIA: IEPEX0/] OT PAaBEHCTBA (YHKIHI K PaBEHCTBY COOTBCTCTBUU C
ApryMCHTOB AJ151 MOHOTOHHBIX (pyHKuI/HTI, METOJ, pa3JIOKECHHUS Ha MHOXXUTEIIH, dIr'ocC CpEaHETO
METOJI BBEJICHHsI HOBOM MEPEMEHHON, ()YHKIIMOHATIBHO-TPAPUUECKUIl METO] obmiero o6pa3oBaHus,

Tema 14.2 Copepxanue y4eOHOIro MaTepuasa 2 YTBEPKACHHOIO

I'padnueckuit MeTo] | OOmuMe MeToAbl pElIeHHs] HEPaBEHCTB: MEpPeXoJ OT CPaBHEHMsI 3HAYCHHH 2 IIPUKa3OM

peLeHus yYpaBHEHUH, | GYHKIUI K CPaBHEHUIO 3HAYEHUN apryMEHTOB ]IS MOHOTOHHBIX (DYHKIIHH, MunmucrepcTa

HEPAaBEHCTB METOJI HHTEpBAJIOB, (yHKIMOHATbHO-Tpapuueckuii meton. ['paduyeckuii 00pa3oBaHIs 1 HAyKH
METO]] PELIEHHs] YPABHEHHUI U HEPABEHCTB P® ot 17.05.2012

Tema 14.3 Conep:xanue yueOHOTro MaTepHaJia 2 Ne 413

VYpaBHenus u HepaBeHCTBa | OnpeneneHue Moaylsi. Packpeite Momysst mo ompeneneHuro. [Ipocreiimme 2 OK-01, OK-02,

C MOZYyJIEM YpPaBHEHHS M HEPABEHCTBAa C MoayJleM. [IpuMeHeHue paBHOCHIBHBIX OK-03, OK-04,
NIEPEX0JI0B B ONPEICTICHHBIX TUIIAX YPABHEHUH U HEPABEHCTB C MOJYJIEM OK-05, OK-06,

Tema 14.4 Copepxxanue yueOHOIro MaTepuaJa 2 OK-07

VYpaBHEHHS U HEPABEHCTBA | 3HAKOMCTBO C mapaMmerpoM. [Ipocteiimue ypaBHEHHS W HEPaBEHCTBA C 2

C rmapamMeTpamMu

apaMeTpoM
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Tema 14.5 Copnepxxanue y4yeOHOIro MmarepuaJia 2

Pemenue 3ama4. | OOme METObl PEIICHHs YpaBHEHUH. YPaBHEHHsI 1 HEPABEHCTBA C MOAYJIEM 2

VYpaBHEHUS U HEPABEHCTBA | U C IapaMeTpaMu

IIpomexxyTounasi arrecranusi (JK3amMeH) 12
252

Bcero nmo aucuuninHe:
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3.YCJOBHUSI  PEAJIM3ALIMA  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:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MOCOOWS,
oOecleynBaIIMe TEeMaTUYECKUE WUIIOCTpallud 1o pabodeil  mporpamme
JTUCIUTUIMHBI, B TOM 4YHCJE, BHJIEO-ayJUO MAaTepHabl, KOMITBIOTEPHBIC
TIPE3eHTAIlNH.

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

3.2.  YueOHO-MeTOAMYeCKOe ¥ HHGpoOpMANMOHHOE oOeclevyeHHe
peajM3annu y4eOHOH TUCHMUIINHBI

OcHoBHbIE yueOHbIe U3IaHUs

1. Marematuka: anrebpa W HayaJia MaTeMaTHYECKOTO aHaju3a,
reomeTpus. Anrebpa W Havajga MaremaTudeckoro a”amm3a. 10-11 kiaccer:
0a30BbIif 1 yriyosnéHHbIN ypoBHU : yueOnuk / 1. A. Anumos, 10. M. Konsrun, M.
B. Tkauésa [u ap.]. — 1l-e u3n. — Mocksa : [IpocBemenue, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — TekcT : 3MEKTPOHHBINH // DIEKTPOHHBIN pecypc
uudponoii oobpazoBarensHoi cpeasl CIIO PROFo6pasoBanue : [caiit]. — URL:

https://profspo.ru/books/132452 (nmata oOpamienus: 12.05.2024). — Pexum
JOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH
2. Marematuka: anredpa W HayaJa MaTeMaTHYECKOTO aHajIu3a,

reomerpusi. ['eomerpusi: 10-11 knaccel: 6a30BbIi U yrayONnEHHBIA ypOBHH
yueonuk / JI. C. Aranacsan, B. ®@. byryzos, C. b. Kagomues [u ap.]. — 11-e uzm.
— Mocksa : IlpocBemenue, 2023. — 288 c. — ISBN 978-5-09-103606-0. —
TexcT : BJEKTPOHHBIM // DIEKTPOHHBIA pecypc UdpoBoil 00pazoBaTeIbHON
cpensl CITIO PROFo6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/132455
(mata oOpamenus: 12.05.2024). — Pexum goctyma: s aBTOPU3HP.
MI0JIb30BATENIEN
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3. Maremaruka: anrebpa ¥ Hayajda MaTeMaTHYECKOTO aHaJM3a,
reoMeTpus. Anrebpa U Havalla MareMaTuueckoro aHanmusa. 10 kiacc: 6a3oBbIf U
yrayonéuneiii ypoBuu : yueOnuk / C. M. Hukonwsckuii, M. K. Iloranos, H. H.
Pemernukos, A. B. llleBkun. — 10-e u3a. — Mockga : [Ipocsemienue, 2022, —
434 c. — ISBN 978-5-09-101573-7. — TekcT : 3NEKTPOHHBIN // DAEKTPOHHBIN
pecypc uudponoit oopazosatenbHoii cpeabl CIIO PROFo6pa3oBanue : [caift]. —
URL.: https://profspo.ru/books/132300 (mata obpamenus: 12.05.2024). — Pexum
JIOCTyMA: JIJIsl aBTOPU3UP. MOJIb30BaTENICH

4, Marematuka: anaredpa W Hayajla MaTEMaTUYECKOTO aHajau3a,
reoMmeTpus. AireOpa u Havyalla MaTeMaTHYeCcKoro aHanm3a. 11 kmacc: 60a3oBbIN U
yray6onénnsiii ypoau : yueOHuk / C. M. Hukonbckuit, M. K. Tloramos, H. H.
Pemernukos, A. B. IlleBkun. — 9-e u3n. — Mocksa : [Ipocsemenue, 2022. —
464 c. — ISBN 978-5-09-101574-4. — TekcT : 3JCKTPOHHBINA // DACKTPOHHBIN
pecypc uudposoit oopazoBatenbHoii cpeapl CIIO PROFo6pa3oBanue : [caift]. —
URL.: https://profspo.ru/books/132303 (mara ooOpamenus: 12.05.2024). — Pexum
JIOCTYTIA: JJIsl aBTOPU3HP. TTOJIb30BATENCH

S. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpusi. Anrebpa U Hadajla MareMarudeckoro aHanusa. 10 kmacc: 6a30BbIi U
yrayOnEHHbIN ypOBHU : yueOHUK JJig oOrieoOpa3oBaTenbHbIX opranusaiuii / FO.
M. Konsrun, M. B. Tkauéra, H. E. ®énoposa, M. U. [llabynnn. — 10-e uzn. —
Mockaa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — Texker :
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoil odpazoarensHoit cpeapl CITO
PROFo6pa3zoBanme : [caiir]. — URL: https://profspo.ru/books/132301 (nara
obpamienus: 12.05.2024). — Pesxxum goctyna: st apropusup. [lonms3oBaTeneit

6. Marematuka: anaredpa W HayaJa MaTeMaTHYECKOTO aHajau3a,
reomeTpusi. Anredpa U Havalla MaTeMaTHYeCKOoro aHaiauza. 11 kiacc: 0a30BbIM U
yrayOnéHHbIN ypOBHU : yueOHUK i oOrieoOpa3oBaTenbHbIX opranusaiuii / FO.
M. Konsrun, M. B. Tkauépa, H. E. ®&noposa, M. U. [llabynun. — 10-e uzn. —
Mockaga : IIpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101570-6. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoi odpazoBatenbHon cpeast CI1O
PROFo0pa3oBanue : [caiitr]. — URL: https://profspo.ru/books/132304 (nata
obparmienus: 12.05.2024). — PesxxuMm gocTyna: jisi aBTOPU3UP. TOIb30BaTEICH

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

7. benbix, C. B. Kapmannsiii cnpaBounuk no marematuke / C. B. benbix.
— PoctoB-na-[ony : ®enukc, 2013. — 239 ¢. — ISBN 978-5-222-21586-9. —
TekcT : B3JEKTPOHHBIM // DIEKTpOHHBIA pecypc LUdpPoBOl 00pazoBaTeIbHON
cpeasl CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/58944

(mata oOpamenus: 12.05.2024). — Pexum Jqoctyma: Ui aBTOPHU3UD.
MOJIb30BaTeIeH
8. banasu, 3. H. CpaBouHHK 1O MaTeMaTUKe JiJid NoATroToBku k I IA u

EI'D / 3. H. banasn, 3. H. KacnapoBa. — PocroB-na-J/lony : ®enukc, 2014. —
188 c¢. — ISBN 978-5-222-22079-5. — TekcT : 2neKTpOoHHBINA // DIEKTPOHHBIH
pecypc mudpoBoit oopazoBatenbHor cpenbl CIIO PROFo6pa3oBanue : [caift]. —
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URL: https://profspo.ru/books/59439 (mata obpamenus: 12.05.2024). — Pexum
nocrtyna: st aBTopusup. [lonb3oBateneit

Q. Kapnepuuk, B. 3. CnpaBounuk no marematuke u Qusuke / B. 3.
Kauepuuk, JI. M. Maiicena, FO. N. CaBwioBa. — 3-¢ u3a. — MHUHCK :
Brimiimas mkoia, 2022. — 400 ¢. — ISBN 978-985-06-3386-6. — Tekcr
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc uudpoBoit oOpazoBarensHol cpeabl CI1IO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/129956 (nara
obpamenus: 12.05.2024). — Pexum noctymna: A aBTOPU3HP. MOIb30BaTENEH

HNuTepHeT-pecypcsnl

10. Bcepoccuiickue TpoBEpOYHBIC pabOTBI B 00pa30BATEIHHBIX
opranmzanusx ~ CIIO.- ®UOKO  [odunumanbHbii  caiit] - URL:
https://fioco.ru/vpr-spo (nara odpamenus: 12.05.2024). - TekcT: 3JEKTPOHHBIH

11. «MaremaTuueckoe oOpa30BaHHME» — OAJIEKTPOHHAs OHOIMOTEKAa IO
MaTeMaTUKe M  BOIpOcCaM €€  IPENoJaBaHUs. [caiiT] -  URL:
https://www.mathedu.ru/ (mata oopamenwus: 12.05.2024). - TekcT: MeKTPOHHBIN

12.  Oo6pasoBatenpHbii  moptan CJJAM T'MA. [caiit] - URL:
https://sdamgia.ru/ (nara oopamenus: 12.05.2024). - TekcT: 3JeKTPOHHBIH

13.  OrtxkpeiThiii KOJDIEK. Matemaruka. - URL: https://mathematics.ru /
(mata obpamenus: 12.05.2024). - TekcT: 27eKTPOHHBIN

14. ChopaBoyHMK 1O MaTeMatuke Juisi  mkoiapHukoB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.05.2024). -
TeKCT: 3JIEKTPOHHBIN.

15. Cpennsis ~ marematuyeckas  uHTepHeT  mkoma. -  URL:
http://www.bymath.net/ (nata oopamenus: 12.05.2024). - TeKCT: 371€KTPOHHBIH.

Mertoanyeckue yKazaHusi s O0y4alIUXCsl 1O  OCBOCHHIO
AUCHUATITMHBI

13. Meronuyeckue ykazaHus JUisi OOYy4YaloIIMUXCA IO  BBINOJHEHUIO
MPaKTUYECKUX palOT.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA YUYEBHOH

JTUCHUIINHBI

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

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

JINYHOCTHBIE!

- OCO3HaHWE OOYYAOIIMMHCS POCCHUUCKON TIpakIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M
CaMOOIIPEICIICHUIO;

- HAJIMYHME MOTHUBAIIMU K OOYYCHHIO U JIMYHOCTHOMY Pa3BHUTHIO;
LEJICHANPABIECHHOE pPAa3BUTUE BHYTPEHHEW MO3WMLUHUM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTE HapoloB Poccuiickoit
®denepauny, UCTOPUYECKUX W HAUMOHAIBHO-KYJIBTYPHBIX TpaauLUi,
dbopmHpoBaHHE CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX
YCTAHOBOK, AHTHUKOPPYNIMOHHOIO MHPOBO33PEHUS, IPABOCO3HAHUA,
9KOJIOTHYECKON KYJIbTYpbl, CIHOCOOHOCTH CTaBUTh LEIH U CTPOUTH
JKU3HEHHBIC TIJIaHEL;

- c(hOpMUPOBAHHOCTh MPEJACTABICHUH O MaTeMaTHKE Kak
YHUBEPCAIbHOM $3bIKE HAyKH, CPEACTBE MOJEIUPOBAHUA SIBICHUN U
MIPOLECCOB, UJIESIX U METOIAX MATEMATUKHU;

— IIOHMMaHME 3HAYUMOCTH MATEMAaTHKU [  Hay4yHO-
TEXHUUYECKOro  Iporpecca, Cc(OPMHUPOBAHHOCTb  OTHOLIEHUS K
MaTeMaTHKe KaK K YacTH OOILeYeIOBEYECKOM KYJIbTyphl uepes3
3HAKOMCTBO € HCTOPMEH DPa3BUTHs  MaTEMaTHUKH, SBOJIIOLUEN
MaTeMaTU4YeCKUX UIEH;

— pa3BUTHE JIOTUYECKOI'O MBIIUICHHS, IPOCTPAHCTBEHHOIO

BOOOpaXEeHUs, aITOPUTMHUUYECKON KYJIbTYPbI, KpUTUUYHOCTH MBILUICHUS
Ha YpOBHE, HeoOXxomumMoMm i Oyaymiedt  mpodeccruoHaIbHOM
JeSITebHOCTH, AJIS POJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;

— OBJaACHUC MATCMATUYCCKMMU 3HAHUAMU W YMCHUAMU,
HEOOXO/JUMBIMU B TOBCEAHEBHOHM KHM3HM, ISl OCBOCHMSI CMEKHBIX
C€CTCCTBCHHOHAYYHBIX JUCHUINIMH W AUCHUILINH HpO(l)CCCI/IOHaJ'IBHOFO
UKJIa, JUIsl TOJdy4YeHus oOpa3oBaHHsA B 00JacTsAX, He TpPeOyOIMX
yIITyOJIEHHON MaTeMaTu4ecKol TOJATOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTH K 0OOpa3oBaHHIO, B TOM YHCIE
caMo00pa30BaHUIO, Ha TPOTSDKEHHUH BCEH JKW3HU; CO3HATEIHHOE
OTHOILIEHHE K HENpephIBHOMY OOpa30BAHUIO KaK YCIOBHUIO YCIICHIHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JESTEHHOCTH,

— FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENbHOM TBOPUECKON U
OTBETCTBEHHOM ACATCIIBHOCTH,

— TOTOBHOCTb K KOJUIEKTUBHOW paloTe, COTPYIHHYECTBY CO
CBEpPCTHHKaMH B 00pa3oBaTesIbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYTUX BUAAX JNESITEIHHOCTH;

— OTHONIIEHHWE K TNpodhecCHOHATBHON JCATEIBPHOCTH  Kak
BO3MOXKHOCTH  y4YacTHSi B  pCIIEHUU JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX, OOIIEHAIIMOHATLHBIX MTPOOIIEM;

MeTanpeaMeTHbIC:
- YMCHHEC CaMOCTOATCIIbHO ONPEACIIATE HEJIN ACATCIIBHOCTU

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

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

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOUYHON
aTTeCTaluy -
BBIITOJIHEHUE
KOMILIEKCHOT'O 3aJaHus
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U COCTaBIATh IUIAHBI JESITEIbHOCTH; CaMOCTOSTENIBHO OCYILECTBIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESATENBHOCTD;

- UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUISl JOCTUKEHUS
IIOCTAaBJIEHHBIX LIeJIel U pealu3alMy MJIaHOB JESTEeIbHOCTH; BbIOMPAThH
YCIIELIHBIE CTPATETUH B PA3JIMYHBIX CUTYALUAX;

- yYMEHHUE IIPOAYKTUBHO OOILATHCS M B3aUMOJIEHCTBOBATh B
poIecce COBMECTHOM JEATENbHOCTH, YYMUTBIBATH IO3ULUHU JAPYTHX
YYaCTHHUKOB JEATENbHOCTH, 3()(PEeKTUBHO pa3peniath KOHPIUKTHL;

- BIAJICHUE  HaBbIKAMU  IIO3HABATEJIbHOM,  y4yeOHo-
UCCIICIOBATEIbCKOW M TNPOEKTHOM  JEATENIbHOCTH,  HaBbIKAMHU
paspeleHus npobiem; CIOCOOHOCTh u TrOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHUs IMPAKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

- TFOTOBHOCTb U CIIOCOOHOCTb K  CaMOCTOATENbHOM
MH(POPMALIMOHHO-TIO3HABATEIbHON JEATEIbHOCTH, BKIJIIOYAs YMEHHUE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLIEHMBaTb M HUHTEPHPETHPOBATh HHGPOPMALHIO, IOJy4aeMyK U3
Pa3IUYHbIX HCTOYHUKOB;

- BJIAJICHUE S3bIKOBBIMM CpPEACTBAMHU: YMEHHE SICHO,
JOTMYHO W TOYHO WM3JaraTb CBOK TOYKY 3pEHMs, HCIOJIb30BATh
aZleKBaTHbIE  S3BIKOBBIE  CpPEACTBA; —  BIAJIEHUE  HaBbIKAMU
IIO3HABATENBbHOM pedeKcun Kak OCO3HAHUS COBEpLIAEMBbIX JEHCTBUN U
MBICIIUTENBHBIX TPOLIECCOB, UX PE3YyIbTaTOB M OCHOBAHW, TI'paHMIL
CBOETO 3HaHMS M HE3HAHMs, HOBBIX [TO3HABATENBHBIX 3a/la4 U CPEJCTB
JUISL UX JIOCTHKEHUS;

- LEJICYCTPEMIIEHHOCTh B IOMCKAaX U MPUHATUU pEIIeHUH,
COO0pa3UTENbHOCTh M HWHTYWULIUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBIeHUH; CHOCOOHOCTh BOCIHPHHUMATh KpPacoTy U TapMOHHIO
MUDA;

NpeIMeTHbIE:

1) ymeHue omnepupoBaTh MOHSTUSIMH: OIPEAEICHHE, aKCHOMa,
TeopeMa,  CJIEICTBUE,  CBOMCTBO,  IPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCHJIbHBIE (HOPMYJIUPOBKU; yMeHUE (QOpMYyIupoBaTh OOpaTHOE U
IPOTUBONOJIOXKHOE  YTBEp)KJIEHUE,  NPUBOJUTH  HPUMEPHl U
KOHTPIIPUMEDPHI, HCIOJIB30BaTh METOJ MAaTEMaTU4eCKOW WHIYKIINH;
IPOBOAMTH JOKa3aTeNbHbIE pACCY)KIEHUS TpU pelIeHud 3ajad,
OLICHUBATh JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHUM;

2) yMEHUe OIEpUPOBATh ITOHSATUSAMM: MHO€ECTBO,
MIOJIMHO>KECTBO, ONEpAlMy HaJ MHOXXECTBAMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juid ONMCAHUS  PEaJbHBIX
IIPOLIECCOB U SIBJIEHUM W NPU PEIIEHUU 3aJa4, B TOM YHCIE U3 JPYrux
y4eOHBIX TPEIMETOB;

3) yMmMeHue omepupoBaTh MOHATUSAMH: Tpad, CBSA3HBIH Tpad,
NepeBo, LUKJ, Tpad Ha IJIOCKOCTH; YMEHHE 3aJaBaThb U ONMCHIBATh
rpadbl pa3IMYHBIMU CIOCOOAMM; MCIONB30BaTh rpadbl MPU PELICHUU
3ajay;

4) ymeHue cBOOOJHO OIEPUPOBATH TMOHATHSIMHU: COYETAHUE,
MEepeCcTaHOBKA, YHCJIO COYETAHWW, YHCIO TIEPECTAHOBOK;, OWHOM
HeioToHa; yMeHHe mpUMEHSATh KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS
JUISL pEeIlIeHus 3a/]1a4;

5) yMeHue onepupoBaTh NOHATHIMU: HATypajJIbHOE YHUCIO, 1IeN0e
YHCJI0, OCTaTOK MO MOJIYJI0, PAallMOHAIBHOE YHUCJIO, UPPALMOHATIBHOE
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YHCIO,  MHOXECTBAa  HATypalbHBIX,  ILEJbIX,  palMOHAIbHBIX,
JEHCTBUTENBHBIX YHUCEJ; YMEHHUE HCII0JIb30BaTh; MPU3HAKK JIEIMMOCTH,
HalMEHbIIMKA OOLMI JenuTens M HauMeHblee o0llee KpaTHOe,
anroput™ EBKiMJa mpu pemieHuu 3aiad; 3HAKOMCTBO C Pa3jIMYHbIMU
HO3ULIMOHHBIMU CUCTEMaMH CUMCIICHUS;

6) ymeHue CBOOOJHO ONEPUPOBATH MOHSATHUSAMH: CTCICHb C
LEeNbIM II0Ka3aTeleM, KOpPEHb HaTypalbHOM CTENeHH, CTeNeHb C
palloOHaJIbHBIM  [IOKa3aTeleM,  CTeNeHb € JIEHCTBUTEIIbHBIM
(BelLIecTBEHHBIM) IIOKa3aTesleM, JorapupM 4ucia, CHUHYC, KOCHUHYC U
TAHI'€HC [IPOU3BOJIBLHOTO YHCIIA;

7) yMeHue OIIEpUPOBAThH HOHATHAMMU: TOKIECTBO,
TOXKAECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa
YPaBHEHMH M HEPaBEHCTB, PaBHOCUJIBHOCTb ypaBHEHMH, HEPABEHCTB U
CHUCTEM, palliOHaIbHbIE, UPPALlMOHAIbHbIE, [I0KAa3aTeIbHbIE, CTEIIEHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUUECKUE YPABHEHUS, HEPaBEHCTBA U
CUCTEMBI; yYMEHHUE pellaTb ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
IOMOILBIO PA3JIMYHBIX NPUEMOB; PELIaTh ypaBHEHUs, HEPaBEHCTBA U
CUCTEMBI C IapaMeTpoOM; IPUMEHATh YPAaBHEHMs, HEPABEHCTBA, HX
CUCTEMBI Ul PelIeHUs] MaTeMaTHYeCKUX 3ajiad M 3a/1a4 U3 pa3iIMuHbIX
oOracTell HayKu U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATH MOHATUAMU: TIpaduK
¢ynkuuu, oOparHas (yHKOMA, KOMIO3WIMA (QYHKIUH, JHUHEHHAs
GbyHkuus, KBajpaTHuHass (QYHKIUS, CTENeHHas (QYHKUHUS C LEJbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKUE GyHKIMH, oOparHble
TPUTOHOMETpPUUYECKHE (QYHKIUH, MOKa3aTelbHas W Jorapupmuueckas
¢yHkunMu;  yMeHHe CTpOuTh Tpadukd  (QYyHKIUI,  BBITOIHATH
npeoOpa3zoBanus rpadukoB (PYHKITUH; YMEHHE HMCIOIB30BaTh rpaduku
GyHKUMR Ui M3Y4eHHUs MPOLECCOB M 3aBUCUMOCTEH NpU peleHuH
3a/1a4 U3 APYTrUX y4eOHbIX MPEAMETOB U U3 pealbHOM KU3HU; BbIpaXaTh
dopMynaMu 3aBUCUMOCTH MEXIY BEIMYHMHAMHU; YMEHHE CBOOOJTHO
ONEepUpPOBaTh MOHATUSAMHU: YETHOCTh (DYHKUMH, MEPUOJUYHOCTD
(GyHKLIMH, OrpaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh (DYHKIUH,
SKCTpeMyM (YHKIIMH, HAauOOJbIIIee U HaUMEHbIIIee 3HAYCHHS (QYHKIIMH
Ha NPOMEXYTKE; YMEHHE MPOBOAUThH UCCIIEOBAaHUE (YHKIMHU; YMEHUE
MCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKUIUN ISl pelieHus] ypaBHEHUH,
HEpaBEHCTB M 3aJady C HapameTpamu; HU300pakaTb Ha KOOPAMHATHOMN
IJIOCKOCTH MHOXECTBA PEIICHNUN ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

9) yMeHue CBOOOTHO OIIepUPOBATH HOHSATHSMMU:
MOCJIEI0BATENbHOCTh, apu(pMeTHUecKasl Mporpeccusi, reoMeTpudeckas
nporpeccusi, OECKOHEYHO YyOBIBaoIl[asi reoMeTpuyeckas MpOrpeccHs;
yYMEHME 3ajlaBaTh IMOCJIEAO0BATEIbHOCTH, B TOM YHCIE C MOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

10) ymeHue omnepupoBaThb MOHATUSIMH:  HEMPEPHIBHOCTD
¢yHkuuu, acuMnToThl rpaduka (QYHKIUH, TepBas U BTOpasd
Npou3BOJgHAs (PYHKUMH, TEOMETPHUUYECKHH U (DU3HUECKUH CMBICIH
NPOM3BOJIHON, TepBOOOpa3Has, ONpEICNCHHBI MHTErpag; yMeHHUe
HAaXOJUTh AaCUMNOTOTHl Tpaduka GYHKIUH; YMEHHE BBIYUCISTH
IIPOU3BOJHBIE CYMMBI, TPOM3BEIEHHUS, YacTHOIO U KOMIIO3UIMH
GyHKIMI, HaXOOUTh YpaBHEHHE KacaTelbHON K Tpaduky (QYyHKIHH;
YMEHHUE HUCIOJIb30BaTh MPOU3BOIHYIO JJISl UCCIEI0BAHUS (DYHKIUH, A7
HAXOXJ/ICHUS HAWIYyYlIero peuieHuss B MPHUKIaJHBIX, B TOM YHUCIE
COLMAIbHO-9KOHOMHYECKUX M (U3NYECKHUX 3ajauax, JUIsl ONpeeIeHuUs
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CKOPOCTM M YCKOPEHHUS; HAXOIUTh IUIOIIAAM U 00beMbl GUIYyp C
NOMOUIbI0  MHTErpajla; MNPUBOJUTH I[PUMEPHl  MAaTEMAaTUYECKOTO
MOJICJIUPOBAHM ¢ IOMOIIBIO AU depeHInanbHbIX YpaBHEHU;

11) ymeHue omnepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIIPSKEHHBIE KOMITJIEKCHBIE YUCIIA, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
yuciaa, (opMa 3amUCH  KOMIUIEKCHBIX 4YHcen (reoMeTpuyeckas,
TPUIrOHOMETpHUYECKass U  anredpavueckas); yMeTb IPOU3BOAUTH
apuMeTHUeCKue IEHCTBUS C KOMIUICKCHBIMH YHWCIIaMH; TPUBOJIUTH
IPUMEPBI UCIIOIB30BAHUS KOMIIJICKCHBIX YHCET;

12) ymenue CcBOOOJHO OINEPUPOBATH MOHATUSAMHU: CpeaHEe
apupMeTHuecKkoe, MeauaHa, HauOoJbllee U HAUMEHbIIEE 3HAYEHUs,
pa3Max, IUCIepCHs], CTaHAAPTHOE OTKJIOHEHUE ISl OMMCAHUS YMCIOBBIX
JAaHHBIX; YMEHHE UCCIIEI0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIE C
NpPUMEHEHHEM TpauyUecKuX METOJO0B M JJIEKTPOHHBIX CPEICTB;
rpa¢u4ecKd HCCIEJOBAaTh COBMECTHbIE HAOJIOJEHHUS C IOMOIIbIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW PErpeccuy;

13) yMeHne HaXOAUTh BEPOSITHOCTU COOBITUH C MCIIOJIB30BaHUEM
rpadM4ecKuX METOOB; MPUMEHATh JUIsI PEUIeHUs 3anad  (popMyITbl
CIIO)KEHUS M YMHOXEHMsI  BepoATHOCTEH, QopMyly  IOJIHOH
BeposTHOCTH, GopMmyny bepHymim, komMOMHATOpHBIE (AKTBI W
(GopMynbl; OLIEHUBAaTh BEPOSATHOCTH pEAIbHBIX COOBITHH; YMEHHE
ONEepUpOBaTh TMOHATUSAMU: CllydyailHas BEJIIMYMHA, PACIpENEICHHUE
BEPOSTHOCTEH, MaTEMaTUUECKOE OXKUJaHHE, AUCHEPCUs U CTaHIapTHOE
OTKJIOHGHHE CIIy4allHOH BEIMYWHBL, (YHKIUHM pacupeneieHus |
IUIOTHOCTU  PAaBHOMEPHOTO,  II0KA3aTeJIbLHOTO M HOPMaJbHOIO
pacnpenesneHnid;  yMEHUE  HUCIOJb30BaTh  CBOMCTBA  M3YUEHHBIX
pacnpeneneHuil JUisl pereHusl 3aja4; 3HaKOMCTBO C MOHSTHSMU: 3aKOH
OONBIIMX YMCEeN, METOAbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHUe
OPUBOJIUTH MPUMEPHl MPOSIBICHUS 3aKOHA OOJIBIIMX 4YHUCEN B
HNPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHnue cBOOOIHO ONEpUPOBATH MOHATUSAMU: TOUKA, MpsAMas,
IUIOCKOCTB, NPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN YTOJI, JIBYIPaHHBIN
yroy, TPEeXIPaHHbI Yroj, NepeceKalollyuecs, MapajljielibHble |
CKpEIIMBAIOIINECS MPSAMBIE, NapaUIEIbHOCTh U INEPHEHANUKYISIPHOCTD
HPSIMBIX U TJIOCKOCTEH, yroJl MeXy MPSMBIMH, YTOJl MEXY MPSAMOM U
IUIOCKOCTBIO, YrOJl MEXIy IUIOCKOCTSMH; YMEHHME HCIIOJIB30BATh IPU
pelIieHny 3a7a4d U3ydeHHble (akThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB B OKPYXAloOIleM MHpPE; yMEHHUE
ONEepUpPOBaTh IMOHATUSMHU: MHOTOIPAaHHHUK, CEUEHHE MHOTOrpPaHHMKA,
NpaBWIbHBI ~ MHOTOTPaHHMK, TIpU3Ma, NHUpaMuia, @urypa u
MOBEPXHOCTh BpAIllEHUs, LUWIMHIAP, KOHYyC, map, cdepa, pa3BepTka
MIOBEPXHOCTH, CEYEHMsI KOHyCa M IWIMHJIPA, MMAPAJJIEIbHBIE OCH WU
OCHOBaHUIO, CEUEHHUE 11apa, MIIOCKOCTh, Kacarolascs cepbl, IUIUHAPA,
KOHyCa, yMEHHE CTpPOUTh CEUeHHEe MHOTOTPaHHUKA, H300pakaTh
MHOTOTPaHHUKH, GUTYpPHI U TTOBEPXHOCTH BPAILLEHUS, UX CEUEHHUS, B TOM
YHCII€ C TIOMOILBIO AJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSATh CBOMCTBA
T€OMETPUYECKUX ¢uryp, CaMOCTOSITEIIBHO dbopMynupoBaTh
OTIpe/ieNIeHUs] N3y4aeMbIX (UTyp, BBIIBUTATh THIOTE3bI O CBOMCTBAX M
MpU3HAKaX IeOMETPUUECKUX (QUryp, 0OOCHOBBIBATH WM ONPOBEPTraTh
UX; yMEHHE MpPOBOJIUTH Kiaccu(UKauuioo GUryp M0 pasiIudHbIM
MpU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE JOMOIHUTENbHbBIE TTOCTPOEHUS;

15) ymenue cBOOOJIHO OMEPUPOBATH MOHATHAMH: TUIOIIATH
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burypel, o0beM (GUTYpHI, BeIWYWHA YTJa, PACCTOSIHUE OT TOYKH O
IUIOCKOCTH, pAcCTOSHUE MEXJy MPSAMBIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAAL c(epbl, MIIOLIAJb IOBEPXHOCTH MHUPAMHUIBL,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, MIpPSIMOYTrOJBHOTO
napajjenenunena, MUpaMubl, MPU3MBblL, IWIUHIPA, KOHYca, UIapa;
YMEHHUE HaXOJUTh OTHOLICHHE 00BEMOB MOAOOHBIX (QUTYD;

16) ymeHue cBOOOJHO OINEPUPOBATH IOHATHSAMM: JIBUKEHUE,
[apajuleJIbHBIA IEPEHOC, CUMMETPHUS HA IJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUe TMOA00UsA, IMOJ00HBIE (UTYPBI, yMEHHE
pacrio3HaBaTh paBHbBIC U MOAOOHBIE (UTYpHL, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, AapXMTEKType; YMEHHE HCIIOJIb30BaTh I'€OMETPUUYECKHUE
OTHOLICHMSI, HAXOIUThb TI€OMETPUUYECKHUE BEIUYMHBI (AJIMHA, Yrodi,
IUI0IaAb, 00BbEM) NP PELICHUH 3a7ad U3 JPYTUX Y4eOHbIX MPEAMETOB
U U3 peajbHOU JKU3HU;

17) yMeHHe CBOOOJIHO OIIepUPOBAThH HOHATUAMMU:
IpSIMOYTOJIbHAs CHCTEMa KOOpAMHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOpJIMHATBl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHe BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE IPOM3BEAECHUE, Yrojl MEXAY BEKTOpaMH; yMEHHUE
UCIIOJIb30BAaTh BEKTOPHBIM M KOOPAWMHATHBIA METOJA ISl pEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYrux Y4eOHBIX IpPEeIMETOB;
OIepUpPOBATh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTesb MaTPULIbI,
reOMETPUYECKUI CMBICI OIIPEAESIIUTENs;

18) ymMmeHne MOAECIUPOBATH pEANbHBIE CHUTYallUM Ha S3BIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBHIO 3a/layM, HCCIIE0BaTh MOCTPOEHHbIE MOJEIU C
MCIIOJIb30BaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATH MOJIY4EHHBIN
pe3ynpTaT;  CTPOUTH  MAaTEMaTUYECKUE  MOJAEIM C  TOMOILBIO
F€OMETPUUECKUX MOHSITUA W BEJIUYMH, pEIlaTh CBA3aHHBIE C HUMHU
IIPAKTUYECKHE 3aJauyd; COCTaBIATb BEPOSTHOCTHYIO MOJAENb U
UHTEPIIPETUPOBATh TMOJYYEHHBIH pe3yJbTaT; pellaTh MPHUKIaIHbIE
3aJaud  CpPeJCTBAMM MAaTeMaTH4YecKOoro aHaiu3a, B TOM 4YHCIe
COLIMAJIbHO?KOHOMHYECKOT0 M (PU3NYECKOTO XapaKTepa;

19) ymeHue BbIOMpaTh MOAXOAAIMMI METOJ JUISl PELICHMS
3a/1a4M; TOHUMaHNEe 3HAYMMOCTU MaTeMaTHKU B U3yYEHUU IPUPOJHBIX
U OOIIECTBEHHBIX TMPOLIECCOB U SBIEHHH; YMEHHE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE, YMEHHE NPUBOIUTH
IPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCUHUCKOM H  MHPOBOM
MaTeMaTUYECKON HAYKH.
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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

Meroauueckue Matepuanbl, ONPECISAIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepu3youmx (opMUpOBaHUE KOMIIETEHIIUM, coaepKarcs
B MpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHbIE CpeIcTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
0/.03 MaremaTuka

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

@DOH[| OIIEHOYHBIX CPEACTB COACPKUT KOHTPOJILHO-OIIEHOUHBIE CPEACTBA, HEOOXOIMMBIX
JUISl IPOBEJICHUSI 9K3aMEHA.

Ha BhImonHEHWE THCHMEHHOW 3K3aMEHAIMOHHON paboThl MO MaTeMaThKe aaercs 4
acTpoHOMHYecKHX 4aca (240 MuHYT).

DKk3aMeHaIMOHHAsl paboTa COCTOUT MX 2-X YacTei: 00sS3aTebHON U TOTIOTHUTEILHOM.

OO0s13aTenbHass 4YacTh COACPKHUT 3aJaHUsl MHUHUMAIbHOIO 0053aTeNbHOIO YPOBHS,
JIOTIOJIHUTEJIbHAS YacTh — 00Jiee CIOKHBIE 3aJaHusl.

1.2. Cucrema oueHMBaHMSI Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OueHuBaHue pe3yabTAaTOB  BBHINOJHEHUS 3aJaHUN  MPOMEKYTOYHOM  aTTeCTaluu
00y4aroIUXCsl OCYIIECTBISIETCS HA OCHOBE CIIEAYIOIINX MPUHITUIIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHHBACTCS YPOBEHb COPMUPOBAHHOCTH 3HAHWH, YMCHHIA,
MPAKTUYECKOTO OMbITa, OOUMX U MPOGECCHOHATBHBIX KOMIETCHIIUH, MPOJIEMOHCTPUPOBAHHBIX
00yJarouMMHUCS B XOJI€ BBIMIOJTHEHUS 3a/1aHHUS;

aJICKBATHOCTU OLIEHKM — OLICHKA BBIIIOJIHEHUS 3aJaHUW JOJDKHA IPOBOJUTHCS B
OTHOIICHHH TE€X KOMIICTCHIIUNA, KOTOpbIe HEOOXOMUMBI i AI(PPEKTUBHOTO BBITOIHEHUS
3a/1aHus;

HaJIeKHOCTH OLIEHKM — CHCTE€Ma OLICHUBAHUS BBITIOJIHCHHS 3aJaHUN JOJKHA 00JazaTh
BBICOKOM CTEMEHBI0 YCTOMUMBOCTH MPHU HEOJHOKPATHBIX OIEHKaX YpPOBHS CHOPMHUPOBAHHOCTH
3HaHUM, YMEHUH, NPAKTUYECKOTrO ONbITa, OOMMX U MPO(EecCHOHANBHBIX KOMIETEHLIUN
o0y4aromuxcs;

KOMIUIEKCHOCTH OIICHKA — CHCTE€Ma OIICHHUBAHUS BBINIOJHEHUS 3aJaHUM  JOJKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHWUBATh oOOmMe U  MNpodecCHOHANbHbIE  KOMIIETEHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OIICHKM — OIICHKA BBHIMOJIHEHUS KOHKYPCHBIX 3a/laHUi JOJDKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTEM NpO(QecCHOHAIbHOW OpHEHTAUWU WU [PearouYTEeHUN
MpenoiaBaresield, OCyIECTBISIOIMIMNX KOHTPOJIb UIN aTTECTALUIO.

[Ipu BBIMOSHEHUM TPOIEAYP OLEHKH 3aJaHUN HCIOJIB3YIOTCS CJIENYIOIIUE OCHOBHBIC
METO/BbL:

METO/I pacyeTa MePBUYHBIX OAJIJIOB;

METO/]I pacyeTa CBOJIHBIX 0aslioB;

Pe3ynbrarhl BBIMOTHEHUS 3aJaHUN OILIEHUBAIOTCS B COOTBETCTBHHM C pa3pabOTaHHBIMHU
KPUTEPUSMHU OLEHKH.

Ucnons3yercst nsaty 6anbpHas MIKajia AJisi OIIEHUBAHUS PE3yIbTaTOB OOYUCHHUS:

[Ipu BeIONHEHUH 33jaHUI 00s3aTeTbHON YacTH TPeOyeTCs MPEACTaBUTh X0/ PEIICHUS U
yKa3aTh TOJIYYCHHBIA OTBET. 3a MPaBUIBLHOE BBITIOJHEHHE JIOOOTO 3aJaHus W3 00s3aTeIbHON
yacTu oOydaromuiicss moiaydaere oauH Oamir. [Ipu BhIMONHEHWM 3aJaHUs U3 JOMOJHUTEIBHON
YacTH HEOOXOAMMO TOJIPOOHO OMHUCATh XOJI PeIIeHUsI U JaTh OTBeT. [IpaBUiIbHOE BBITIOJIHEHHE
3a/laHuil JIOTIOTHUTENILHON 4YacTH olleHuBaeTcs 3 Oamwamu unu 1-2 GannaMu 3a 4acTUYHOE
perieHue.

bannel, mony4yeHHbIe 3a BCE BBINIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCSI.

IlIkana nepeeooa nepsuunvix 6an108 8 OMMEMKU NO NAMUOANTLHOU CUCHEMe

Ommemka Konuuecmeo nepsuunuix 6annos,
NOJIYYEHHBIX NPU BbINOJIHEHUU 3A0AHUN 00A3AMeIbHOU
U OONOJIHUMENbHON uacmeil

OrneHka 5 «OTIIHIHOY bonee 14
(He menee 08YX 3a0aHUll U3 OONOJIHUMENbHOU YACMUL)
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OrneHka 4 «XOpoIoy 10-14
(He menee 00H020 3a0aHUs U3 OONOJIHUMENbHOU Yacmu)

OrneHka 3 «yJI0BJICTBOPUTEIHLHOY 6-9

OrneHka 2 «HEeyJOBJICTBOPUTEIILHOY MmeHee 6

«3» (y008.)

«4» (xopouio)

«5» (omauuno)

1.3 . KoHTpO/IbHO-OLIeHOYHbIE CPeACTBA

JK3ameHayuoHHbvle 3a0aHUA N0 MAmMmeMamuKe
(Oemoncmpauuonubslii eapuanm)

Oo0a3aTeIbHAA YACTh
IIpu BbINOTHEHWH 3a7aHuii 1-12 3anMIIKTE X0/ pelieHNs] U MOJIyYeHHbIil 0TBeT.

1. (1 6amn) Beruncnure: ZSin% + 2cos g

2. (1 6amn) Ha pucyHke >XMpPHBIMM TOYKAMM IOKAa3aHO CYTOYHOE KOJUYECTBO
0CaJKOB, BBINAJABIIMX B OJjHcTe ¢ 7 mo 18 35
nekabpss 2001 roma. Ilo ropuzoHTAIH ;q il
yKa3bIBAIOTCS YMCIa Mecsla, 0 BEPTUKAIU E,T;. f Il"'l
— KOJHMYECTBO OCAJKOB, BBINABIIMX B ;“ i \
COOTBETCTBYIOIUUHK J€Hb, B MWIJIMMETpax. 15 / ]Hl.l f.f"{
Jis  HArmAgHOCTH  KMPHBIE TOYKH —HA oe o ! /
PHCYHKE COeIMHEHBI NMHMEH. ONpEeNeNuTe ' 5 & o 10 11 12 12 18 15 16 17 15
[0 PUCYHKY, CKOJIbKO JHEW BbINaaajio 0ojee 2 MIIITUMETPOB 0CATKOB?

3. (1 6amn) MoOGunbHbl TenedoH croun 16000 pybneit. Uepe3 HekoTOpoe Bpems
LIEHY Ha 3Ty MoAenb cHu3uaM 70 15200 pyO:eii. Ha ckosbko mpoueHToB Obl1a CHIKEHA LieHa?

4. (1 6ann) Ha Tapenke 16 nupoxkos: 7 ¢ peiOO#, 5 ¢ BapeHbeM U 4 ¢ BumHen. FOus
HayraJ BBIOMpaeT oJluH MUpoxoK. HaliiuTe BepoATHOCT TOTO, YTO OH OKAXKETCS C BUIITHEH.

5. (1 6amur) Haitnure 3nauenue Boipaxkenus 09,2 + log, 32

6. (1 6amm) Haitnure kopenb ypaBHeHus v7 — 6x = 7.

7. (1 6amn) Pemmre HepaBenctBo 257 > 64. B OTBeT 3amuIINTe HAMMEHBIICE
MOJIO)KUTEIBHOE YHCIIO.

8. (1 6amm) Haitnure kopeHb ypaBHeHI/I}I% = i

9. (1 6amn) Haitnure npousBogHyto GpyHknu B Touke Xx=0: y = %x“ -6x° +7x-1

10. (1 OGamm) Kakoe kommyectBO HedTH (B TOHHAX) BMENIACT NMJIHHIPHYECKAS
UCTepHa AuaMeTpa 18 M 1 BbICOTON 7 M, eciu II0THOCTh HedTu paBHa 0,85 r/cm3?

11. (1 6amn) Haiigure momans ¢urypel, u3o0paxxeHHOH Ha —ﬁﬁazv
pPHUCYHKE |

\
1 \
A \
n |
12. (1 6amn) Tenmo aBMXKETCS TIO 3aKOHY S(t)=3t2+5t (M) Haiimure ckopocTh Tena

yepes 1c¢ nmocne Havana JBHKCHUS.
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JIOOJJHUTEJLHAA YACTh

IIpu BoInoTHennu 3aganuii 13-16 3anummTe X0 pellleHUs M MOJy4YeHHbIH 0TBeT

13.

(3 Gaura) Belumciaute IUIOMIAAP ydacTKa 3€MJIM, OTBEIACHHOTO MO KIyMOy,

IIEPUMETP KOTOPOr0 OIPaHUYUBAIOT JINHUU y=x2-2x-2 u y=-x2+2. Boinonnute ueprex. OTBeT

JlaliTe B KBaJPAaTHBIX METpax.

14.

(3 Gamra) Pemmre ypaBHEHHE sin®X - 2sinx=0. B OTBeT 3amHLIATE KOIUYECTBO

pelIeHU#, TPUHAISKAIINX TPOMEXKYTKY [0; 47T.]

15.

(3 6aya) Haligure 00beM MHOTOTPpAaHHHKA, H300pa)KEHHOTO Ha

pHUCYHKE (BCE ABYIpaHHBIE YTIIbI [IPSIMBIE).

16.

1

2

(3 6amna) Tumorpadus ¥MeeT TPU MEPEIUIETHBIX IieXa. B mepBoM Iexe Moryr

nepernjectT 32 KHUIM 3a 2 4, BO BTOopoM — 24 kHuru 3a 4 4, B TperbeM — 10 xHur 3a 1 4.

Tunorpadus

ornevaraga 2000 KHUT, KOTOpbIE HEOOXOIUMO

pacrpenenuTh

MEXy

HepeHHéTHHMI/I nexaMu Tak, I1T06I>I, OJJHOBPCMCHHO HadaB pa60Ty, OHU OKOHYMIIM €€ TakKxke
OJIHOBPCMCHHO. CKOJIBKO KHHUT HCO6XOI[I/IMO OTIIPABHUTL B HepBbIﬁ I_ICX?

ITAJIOHLI OTBETOB:

Homep 112(3| 4 |[5/6 |7 8 9| 10 | 11|12 |13 |14 15| 16
3a/1aHus
OtBer 2|13|5/025|6|-7| 1| -10|7]1513]15|11] 9 | 5 | 6 |1000
Kpurepun oneHku
3anamus Kpurepun onenkn Pe3yJIbTATOB BLINOIHEHHS 3aJaHui Bastint
00s13aTeJIbHOM YacTH
1-12 OBG0CHOBaHHO MOJIY4Y€H BEPHBIH OTBET 1
HeepHoe penieHne, HEBEpHBIN OTBET WIIM OTCYTCTBHE PEHICHUS 0
Makcumanvnolit 6an1 1
3aganusn Kpurepun onieHkn pe3yibTaTOB BbINOJIHEHHUSA 32 aHUIT Bamint
AONMOJHHUTEIbHON YACTH
13-16 Xon pemieHUs: BEPHBIA, TMPUBEICHO BEPHOE OOOCHOBAaHHOE 3
pEILIEeHNUE, MOITY4YEH BEPHBIM OTBET
Xon pemieHus BepHBbIH, HO JOMyIlleHAa OJHAa OIIMOKa 2
BBIUMCIIMTEIBHOIO XapaKkTepa,
Pemenne HauaTo JIOTHYECKU BEPHO, OMYIIEHA BBIUNCIUTEIbHAS
omunOKa; WIM pelieHHe He JOBEJEHO JO KOHIA, OTBET 1
OTCYTCTBYET
Pemenne He COOTBETCTBYeT HH OJHOMY U3 KpUTEpPUEB, 0
NPUBEJEHHBIX BBIIIE
Makcumanvholit 6ann 3

1.4. MarepuanbHO-TeXHHYECKOE o0ecredeHne sl POBeIeHUs IPOMeKY TOYHOM

aTTecTaAluu

ATTecTanuu NpoBOAUTCS B yueOHOM KaOHMHETE MaTeMaTHUKH.

1.5 Y4eOHO-MeTOaMuYeckOoe M HHPOPMALMOHHOE o0ecmeyeHUe IJIs1 TPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTAlUN
OcHoOBHBbIE YYeOHbIe U3TAHUSA
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