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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
YYEBHOU JUCIHIUITJIMHbI

1.1 MecTO IMCUHMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
YueOnas aucnurimHa «MaTeMaTHUKa» SBISIETCS 0053aTeIbHONM YacThi0 00Ie00pa3oBaTeIbLHOTO
IIUKJIa OCHOBHOM oOpasoBarenbHON mporpamMmbl B cooTBeTcTBUM ¢ PI'OC mo cnernuanbHOCTH
20.02.02. 3amuTa B Ype3BbIYANHBIX CUTYyaLUAX

1.2 lleanp AMCHUILIMHBI

Copep:xanue mporpaMMbl 00I1e00pa3oBaTeNbHON AUCHUILTUHBI «MaTeMaTuKa»HanpaBIeHO
Ha JIOCTHXKEHHE PE3YNbTAaTOB ee M3yueHHs B cooTBeTcTBHU ¢ TpeboBaHmsiMu OI'OC COO ¢ yuetom
npodeccuonanbHor HanpasiaeHHocTH OI'OC CIIO.

1.3 Ilnanupyempble pe3yjabTaThl OCBOCHUS M CIUIINHbBI

1.3.1 B pamkax nporpammsbl 00meo0pa3oBaTeJbHOM JAUCHUILIMHBI «MaTemMaTuka»
00y4aIOIUMHUCS 0CBAMBAIOTCS JUYHOCTHBIE Pe3yJIbTAThI B YACTH:

1) rpax1aHCKOrO BOCIIMTAHHUSA:

- cOpMHUPOBAHHOCTb TPAKIAHCKOM TMO3MIMKU OOYydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HAa POCCUNCKOI0 OOLIECTBA;

2) NaTpUOTHUYECKOTO BOCIIUTAHHUS:

- c(pOpMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKOW HMASHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepes] PoauHoii, ropgoctu 3a cBoil kpaii, cBoro Ponuny,
CBOM S3BIK U KYJIbTYpY, IPOIIJIOE U HACTOSAIIEE MHOTOHAI[MOHAIbHOTO Hapoaa Poccuy;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOTIO HAPOJA;

4) 5CTEeTUYECKOTO BOCIIUTAHUS:

- ACTETUYECKOE OTHOIICHHWE K MHpY, BKJIIOYas ICTETHKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

5) ¢GU3HYECKOTO BOCTIUTAHUS:

- ¢()OpMHUPOBAHHOCTb 3JI0POBOTO U OE30MAaCHOr0 0Opa3a >KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS
K CBOEMY 3/I0pOBbIO;

6) TPyZIOBOTO BOCIIUTAHUS:

- TOTOBHOCTb K TPYly, OCO3HaHHUE LIEHHOCTU MacTepCTBA, TPY10JII00UE;

7) 3KOJOrMYECKOT0 BOCIIUTAHMS:

- c(OpMHUPOBAHHOCTh OSKOJOTMYECKOW KYyJIbTYphl, IIOHMMaHUE€ BIMSHUSA COLMAIBHO-
HKOHOMHUYECKHUX MPOLECCOB Ha COCTOSTHHE MPUPOTHON M COIMAILHON CPeibl, OCO3HAHUE TII00aIbHOTO
XapakTepa 3KOJOTHYECKUX MPodIieM;

8) ICHHOCTH HAYYHOTO TTO3HAHMUS:

- ¢(hopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl W OOIIECTBEHHON MpPaKTUKHA, OCHOBAHHOTO Ha JAHANore KYJIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE.

1.3.2 B pamkax nporpammsbl 00meo0pa3oBaTeJbHOM JAUCHUILIMHBI «MaTemaTuka»
00y4aloIMMHUCS 0CBAMBAaIOTCS MeTanpeAMeTHbIe pe3yJIbTaThl:

1) oBnageHne yHUBEpCaTbHBIMHA YU€OHBIMU MTO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSITENIbHO (OPMYITUPOBATh M aKTYalIM3UPOBaTh MPOOIEMY, paccMaTpuUBaTh ee
BCECTOPOHHE;

0) 6a30BBIC UCCIIEIOBATENLCKUE JCHCTBHS:

- BIIaJIETh HaBBIKAMHM Y4eOHO-HMCCIIE0BATEIbCKOM M TMPOEKTHOM IEsITeNbHOCTH, HaBbIKAMU
paspernieHus npooiem;

B) paboTa ¢ uHpopmaImei:



- BIaIeTh HaBBIKAMU TMOJY4YeHHs WHPOPMAIMU U3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYILECTBIISATh MOUCK, aHaIN3, CUCTEMAaTU3alUI0 U MHTEpHpEeTanuio nHGopMaluu
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

2) oBaJiecHUE YHUBEPCATbHBIMI KOMMYHUKAaTUBHBIMU JICHCTBUSIMU:

a) obmeHme:

- OCYIIECTBIJIATh KOMMYHHUKAIIUU BO BCEX chepax KU3HH;

0) COBMECTHasl IeITCIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UH/IMBUYaIbHOU pabOThI;

3) oBla/ieHNE YHUBEPCATBHBIMU PETYISATUBHBIMU JICHCTBUAMMU:

a) caMOOpraHU3alHs:

- CaMOCTOSITEJIbHO OCYIIECTBIIATH I103HABATEIbHYIO JESTENBbHOCTh, BBIABIATH HIPOOJIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/layd B 0Opa30BaTEIbHON JAEATEIbHOCTH M >KU3HEHHBIX
CUTYaLUsX;

0) CaMOKOHTPOJIb:

- JaBaTh OLEHKY HOBBIM CHTYalMsM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISAM;

B) YMOIIMOHAJIbHBIA WHTEJUIEKT, MPEIoIaralomuii copMupoBaHHOCTS:

- CaMOCO3HAaHUsl, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

T) IPUHATHE Ce0sl U IPYTHX JIIO/ICH:

- IPUHUMATH Ce0sl, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA.

1.3.3 B pamkax mnporpammbl 0011€00pa30BaTeJbHON IUCHUILIMHBI «MaTeMaTuka»
00y4aloIMMUCS 0CBAMBAKTCS NMpeAMeTHbIe Pe3yJbTaThl:

1) BmageHwe MeTOJaMH JOKa3aTeNIbCTB, aNTOPUTMAMU PEUICHHs 3a]ad; yMeHue (QopMyIupoBaTh
OTIpeJIeIICHUS], aKCHOMBI M TEOPEMBI, IPUMEHSTH UX, IPOBOJHUTD JTOKA3aTEIbHBIE PACCYXKICHUS B XOJI€
pelieHus 3a1ay;

2) yMeHHE OIepUpOBaTh TOHSATHSIMHU: CTEIEHb YHCIA, JIOTapu(M 4YHCIa; YMEHHE BBIOIHATH
BBIUMCIICHHE 3HAYeHWH H TpeoOpa3oBaHUS BBIPAXKEHHH CO CTENEHsSIMU U Jorapudpmamu,
npeoOpa3oBaHus IPOOHO-PAITIOHAIBHBIX BBIPAKCHHIA;

3) yMeHue onepupoBaTh MOHATUSMU: PallMOHANIbHbIE, UPpPAllMOHANIbHBIE, TTOKA3aTeNbHbIE, CTETIICHHBIE,
norapupMHUECKUE, TPUTOHOMETPUYECKIE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMmeHHMe OIepUpoOBaThb MOHATUAMM: (YHKIMSA, HeNpepbiBHAsS (QyHKIMS, NPOU3BOJHAS,
nepBoOOpasHasi, ONpeeNICHHBIN HHTETPall; YMEHHE HaXOIUTh MPOU3BOIHBIEC JIIEMEHTAPHBIX (DYHKIIHIA,
UCIONB3YSl CIOPAaBOYHBICE MaTepHalbl, MCCIEAOBaTh B MPOCTEHIIMX choydasx (GYHKIUU Ha
MOHOTOHHOCTb, HaXOIHWTh HAWOOJBIIMNE W HAWMEHBIIHNE 3HAYCHUs (YHKIUH, CTPOUTH TpaduKu
MHOT'OWJIEHOB C MCIIOJIb30BaHUEM alapara MaTeMaTHUeCKOro aHaju3a; MPUMEHSTh MPOU3BOJHYIO
MIPU pEIIeHUH 3a]1a4 Ha JBIDKEHHE; PEeIIaTh MPAaKTHKO-OPUEHTHPOBAHHBIC 33a]]aui Ha HaWOOJbIINE H
HauMEHbIINE 3HAaYEeHUs, HA HAXOXKAECHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATHAMU: pallMOHATIbHAs (DYHKIHS, MTOKa3aTeabHas (DYHKIHS, CTETICHHAS
¢byHkuus, norapudmudeckas GyHKINS, TPUTOHOMETpUYECKHE (PYHKLMHU, 0OpaTHbIe (QYHKIMH; YMEHUE
CTpOUTh TpadUKH HW3YYCHHBIX (YHKIWH, HWCIIONB30BaTh TpadUKHd TPH H3YYEHHWH MPOIECCOB H
3aBUCUMOCTEH, MPHU PeLIeHUH 33/a4 U3 JIPYTUX y4eOHBIX NMPeIMETOB M 3334 U3 pealbHOW >KH3HU;
BBIpaXaTh GOPMYITaMHU 3aBUCHIMOCTH MEX]Ty BETHUUHAMU;

6) yMeHHe pelaTh TeKCTOBbIE 33J]aul Pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, JOJIU U YacTH, Ha
IBIDKEHUE, padoTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 3aJIa4d U3 00JIACTH YIPABICHUS JTHIYHBIMH U
CeMeHHBIMU (PMHAHCAMM); COCTABJIATH BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA M HX CHUCTEMBI IO
YCIIOBHIO 33/1a4H, UCCIIEIOBATH TIOJTYYCHHOE PEIICHHE U OI[CHUBATH MPABAONOJ00HOCTh Pe3yIbTaTOB;
7) yMeHHME OIepupoBaTh MOHATUAMHU: cpenHee apudmMeTHueckoe, MeauaHa, HauOoiblee U
HaMMEHBIIIee 3HAUCHHS, pa3Max, JTUCIEepPCHs, CTaHIApTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeHHe
W3BJIEKAaTh, HMHTEPIPETUPOBATH HMH(OpPMAIHMIO, TPEACTABICHHYI0 B TaOIMUIaX, Ha JauUarpammax,
rpaduKax, OTPayKArOIIYI0 CBOHCTBA PeabHBIX MPOIECCOB U SBICHUH; MPEICTABIATh HH()OPMAITHIO C



MOMOIIBIO TaOJIUI] U JUarpaMM; UCCIIEAOBAaTh CTATUCTHYECKUE JaHHBIE, B TOM YHCJE C IPUMEHEHUEM
rpadUyecKuX METO0B U 3JIEKTPOHHBIX CPEJICTB;

8) yMmeHue OmnepupoBaTh MOHATHUSMHU: CIyYalHBIM ONBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy4aiflHOTO COOBITHS; YMEHHE BBIUUCISTH BEPOATHOCTH C HCIIOJIb30BAHUEM IpaUuecKUX METOJI0B;
PUMEHATH (POPMYIIBI CIIOKEHHSI M YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (akThl U (HOPMYJIbI
IpU PEIICHUU 3ajjay; OLICHUBATh BEPOSATHOCTH PEATbHBIX COOBITHUI; 3HAKOMCTBO CO CIIYYalHBIMHU
BEJIMYMHAMHU; YMEHUE NPUBOJAUTH MPUMEPHI MPOSBICHHUS 3aKOHA OOJBIIMX YHCET B HMPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

9) ymenue onepupoBaTh MOHATHIMU: TOUYKA, IpsAMasi, IIIOCKOCTh, MPOCTPAHCTBO, JABYTPAHHBIA YTOJI,
CKPEILMBAIOIINECS MPSMbIE, MAapaJUIeTbHOCTh U MEPHEHANKYISIPHOCTh MPSMBIX U IIOCKOCTEH, Yroi
MEXy MPSAMBIMHU, YTOJl MEXKIY HPSAMOH M IUIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSIMH, PAacCTOSHHE OT
TOYKH JO IJIOCKOCTH, PACCTOSHHE MEXKIY MPSMBIMH, PACCTOSHHUE MEXKAY IUIOCKOCTSMHU; YMEHHUE
MCIOJIB30BATh MPH PEUICHUH 3a]a4 U3y4CHHBIE (PaKThl U TEOPEMBI TNIAHUMETPUN; YMEHHE OLCHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOILET0 MUPA;

10) ymeHuwe onepupoBaTh TMOHSATHSIMH: MHOTOTPAaHHUK, CEUEHHE MHOTOTpPaHHUKA, KYO,
napajuiefienunesa, npusMa, nupaMmuaa, Gurypa U HOBEpXHOCTh BpALICHUS, UWIMHIAP, KOHYC, IIap,
cdepa, ceueHus: GpuUrypsl BpalieHus, IJIOCKOCTh, Kacammascs cephl, IMIIMHIPA, KOHYCa, TUIOIIA b
MOBEPXHOCTH TMHUPAMHIbI, TPU3MBI, KOHYCa, IIWIMHApaA, I[Uomans cdepel, o00beM Kyoa,
NPSIMOYTOJIBHOTO MapajuIelienuIe a, MUPaMUbl, MPHU3Mbl, LWIMHIpPA, KOHYyca, IIapa; YMEHHE
n300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIICHHS, HUX CEYEHUS OT pPYKH, C TOMOIIBIO
YEPTSIKHBIX HHCTPYMEHTOB U OJEKTPOHHBIX CpPEICTB; yMEHHE paclo3HAaBaTh CHUMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH NMPAaBUIIbHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHITHUSMHU: [BHKCHHE B TMPOCTPAHCTBE, NOJOOHBIE (QHUTYpPHI B
MPOCTPAHCTBE; HCIOIH30BaTh OTHOIICHUE IUIOLIAeH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (QUTYp
NIpH PELICHUH 3a7ay;

12) ymeHHe BBIYMCIATH T'€OMETPUUYECKHE BEIMYMHBI (JUIMHA, Yroj, IUIOmaAb, O0beM, IUIOMIAIb
MOBEPXHOCTH ), UCTIOJIB3Ys U3ydEHHBIE (POPMYIIBI U METO/BI;

13) ymenue omepupoBaTh MOHATHUSMHU: MPSIMOYTOJIbHAs CUCTEMa KOOPAWHAT, KOOPIWHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAIAPHOE MPOU3BEICHHE, YTOJI MEXKIY BEKTOPAMHU, CyMMa BEKTOPOB,
MIPOU3BECHNE BEKTOPa Ha YMCIIO; HAXOAUTh C TIOMOUIbIO H3YYEHHBIX (POPMYI KOOPIAUHATHI CEpPEeIUHBI
OTpEe3Ka, PACCTOSTHUE MEKIY ABYMS TOUKAMU;

14) ymeHue BBIOMpaTh MOIXOAAIIMI HM3Y4YEHHBIH METOA MJIsi PpELIeHUs 3a/Ja4yd, pPaclo3HABATh
MaTeMaTH4ecKrue (akThl ¥ MaTEMAaTUYECKHE MOJIENN B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE; yYMEHHE IMPUBOJIUTH NPUMEpPhl MAaTEMATUYECKUX OTKPBITUH pPOCCHHCKOM M MHPOBOM
MaTeMaTUYECKON HAYKH.

15) ymenue onepuposamv nouwsmusmu: onpedeieHue, aKCUOMA, meopemd, cledcmsue, C8OUCMmEBO,
NPU3HAK, O00KA3AMeNbCMeo, PABHOCUNbHbIE (DOPMYIUPOSKU, YMeHUue Gopmyauposams odpamuoe u
NPOMUBONONIONCHOE YMBEpIAHCOeHUe, NPUBOOUMb NPUMEPbL U KOHMPAPUMEPDL, UCNONIb308AMb MEn o0
Mamemamuyeckol UHOYKYUU;, Nposooums OOKA3amenbhble pACCYHCOeHUsl Npu peuleHuu 3aoad,
OYEHUBAMb TO2UYECKYI0 NPABUTLHOCNb PACCYHCOCHULL,

16) ymenue onepuposamv — NOHAMUAMU:  MHONCECMBO,  NOOMHOMNCECMBO, Onepayuu  Hao
MHOJCECMBAMU, YMEHUe UCNONb308AMb MeoPemuKo-MHONCECMBEHHbIL annapam Oas ONUCAHUSL
PeanvbHblX NPOYecco8 U AGNeHUl U NpU peuleHuy 3a0a4, 8 Mom yucie us Opy2ux y4eonvlix npeomemos;
17) ymenue onepuposame nowsmusmu: epagh, ceésasHuill epagh, oepeso, Yuki, 2pag) Ha NIOCKOCMU;
YMeHUue 3a0a8amsv U ONUCLIBAMb 2pahbl PAIUYHBIMU CHOCOOAMU, UCNONb308aMb 2pagvl npu
peuteHul 3a0ay;

18) ymenue c60600HO onepuposamv NOHAMUAMU: COYEeMAHUE, NEPECHAHOBKA, YUCIO COHYemaHull,
yucno nepecmanosox; ounom Hviomomna; ymenue npumensamv KomOuHamopuvie @axkmol u
paccysicoenust 0ns peulerus 3a0au,

19) ymenue onepupoeams noHaAmuAMU: HAMYPATLHOE HUCTO, Yeloe YUCLO, OCMAMOK NO MOOYVIIO,
PAYUOHANbHOE YUCTO, UPPAYUOHATILHOE YUCIO, MHONCECMBA HAMYPANbHLIX, YelblX, PAUUOHAIbHBIX,
0eticmeUmenbHuIX  Yucel, YMeHue UCNOIb308amb NPUSHAKU OETUMOCMY, HAUMEHbUWUL 00wl



oenumens U HauMeHvUiee obuee Kpamuoe, areopumm Eexnuda npu pewenuu 3a0ay, 3HAKOMCMEO ¢
PA3TUYHBIMU RO3UYUOHHBIMU CUCTIEMAMU CYUCTEHUSL,

20) ymenue c60000HO oOnEpPUPOBAMb NOHAMUAMU. CMENeHb C YeablM HNoKasamenem, KOpeHb
HamMypaivHoOU CMeneHu, CmeneHb ¢ PAYUOHAIbHLIM NOKA3ameseM, CMeneHb ¢ OelCmEUmelbHbiM
(6ewecmeennbvim) noxazamenem, 102apUGM 4Ucia, CUHYC, KOCUHYC U MAH2SEHC NPOU3BOILHO20 YUCTA,
21) ymeHnue onepuposamv NOHAMUAMU: MOAHCOECMBO, MONCOECMBEHHOE NPEoOPA308aHUe, YPABHEHUE,
HEepaseHcmeo, Cucmema YpPaeHeHutl U HepaseHCms, PAGHOCUILHOCMb YPAGHEHUl, HEpA8eHCms U
cucmem, payUOHANIbHLIE, UPPAYUOHAIbHBIE, NOKA3ameNbHble, CMeNneHHbvle, n02apugmuieckue,
Mpu2oOHOMempudecKue YpasHeHus, HepaseHcmea U CUCMeMbl, YMeHUue peulams YPAaeHeHUs,
HEPABeHCMBA U CUCMEMbl C NOMOWDBIO PA3IUYHBIX NPUEMOS, Deulams YPAGHEHUsl, HepaBeHCmed U
cucmemsl ¢ NAPAMEMPOM, NPUMEHAMb VPAGHEHUs, HEepAGeHCM8d, UX Cucmemvl O peuleHus
MamemMamuyeckux 3a0ay u 3a0a4 U3 pasiuyHblx 001acmell HaAyKu U peairbHOU HCUSHU,

22) ymenue c60000HO onepuposamv NOHAMUAMU. 2pAPUK yHKYUuU, 00pamuas GyHKYus, KOMNO3UYUsL
@yHKYuUll, TUHelHas QYHKYUs, K8AOPAMUYHASL (QYHKYUS, CMENEeHHAs. (DYHKYUSL C YeablM NOKA3ameem,
mpuzoHoMempuieckue QyHKyuy, oopamuvle mMpucoHoMempuyecKue @QYHKYulu, NoKaA3amenibHas U
noeapupmuyeckas QynKyuu; ymeHue cmpoums epauxu QYHKYuil, 6bINOJHAMb NPeodpaA306aHUs
epaguros pynkyuil;

VMeHUe UCnoib308ams pagpuru QYHKYuil 015 U3y4eHUus npoyeccos U 3asUCUMOCmell NPu peueHuu
3a0a4 u3 Opyaux yueOHvIX NpeoMemos U U3 peaibHOU HCUSHU, 8bIPANCAMb HOPMYIAMU 3A8UCUMOCTIU
MeNHCOY BENUNUHAMU,

YMeHue c80600HO Onepuposamv NOHAMUAMU: YEMHOCMb (QYHKYUU, NePpUOOUYHOCMb YHKYUU,
O0CPAHUYEHHOCMb  (DYHKYUU, MOHOMOHHOCMb (YHKYUU, ISKCmpemym @yHKyuu, Haubolvuiee u
Haumenbulee 3HaueHus QYHKYUU Ha NPOMeNCYmKe, YMeHue Npo8ooUmy UCCIe008aHUe QYHKYUU,
VMeHUe UCNONb308aMb CEOUCMEA U cpAPuKU QYHKYULL Ol peuieHUs YPAGHEHUN, HePABEeHCME U 3a0ay
¢ napamempamu, u300padxdcamv HA KOOPOUHAMHOU NIOCKOCMU MHONCECMBA peuleHUll YpasHeHull,
HEPABeHCME U UX CUCHEM;

23) ymeHue c80O00HO oONEpuUPOBAMb  NOHAMUAMU. NOCAIE008AMENLHOCMb,  APUPMEMUUecKas
npoepeccusi, 2eoOMempuiecKas npozpeccus, OecKOHeuHo YOblearowds 2eoMempuieckas npocpeccusi;
VMeHue 3a0a8amsb nocie008amenbHOCU, 8 MOM YUCLE C NOMOWbIO PEKYPPEHMHBIX POPMYIL;

24) ymenue onepuposams NOHAMUSIMU. HENPEPbLIBHOCMb (DYHKYUU, ACUMNMOMbL epapuKra GyHKyuu,
nepeasi u 6mopas Npou3800Hds (DYHKYUlU, 2eoMempuyeckuil U @U3UYecKutl CMulCll NPOU3800HOL,
nepeooobpasHas, onpeoeseHHblll UHMe2pal, YMeHUe HaxXo0umv AcCUMnmomvl 2epaguxa @QyHKyuu,
VMeHue BblYUCTAMb NPOU3BOOHbIE CYMMbl, NPOU3BEOCHUS, YACMHO20 U KOMNO3UYUU QYHKYuUll,
HAxXo0umbv ypaeHeHue KacamenbHol K 2paguxy yHkyuu,

YMeHUe UCNOIb3068aMb NPOU3BOOHVIO O UCCAe008aHUS (QYHKYUL, Ol HAXOHCOEHUS HAUTYUULe20
peweHuss 6 NPUKIAOHbIX, 6 MOM HUCILEe COYUATbHO-IKOHOMUYECKUX U PUUYECKUX 3a0ayax, O
onpeoeneHusi CKOpOCMU U YCKOPeHUsl;, Haxo0ums niowaou u odvemsvl Gueyp ¢ nomMowbio uHmezpaid,
npUBOOUMb  NPUMeEPbL  MAMEMAMUYECKO20 MOOCIUPOBAHUsL ¢ NOMOWbI0  OupheperyuanbHbix
VpasHeHUl;

25) ymeHnue onepuposamv NOHSAMUAMU. KOMNIEKCHOE HUCIO, CONPSIICEHHbIE KOMNJIEKCHble YUCIA,
MOOYIb U ApP2YMEHM KOMNIEKCHO20 YUCId, (OPMA 3anuci KOMIJIEKCHbIX Yucel (2eoMempuyecKas,
MPUSOHOMEMPUYECKAs U aNleeOpauyeckas);, ymems npouzso0ums apu@memuyeckue Oetcmeus ¢
KOMNAEKCHbIMU YUCTAMU, NPUBOOUMb NPUMEPLI UCNONb308AHUSL KOMNIEKCHbIX YUCE]L,

26) ymenue c60600HO onepuposams NOHAMUAMU: CpeOHee apughmemuyeckoe, MeOuana, Hauboasvuiee
U HauMeHbUlee 3HAYEHUsl, PaA3Max, OUCNEepcUus, CMAHOAPMHOe OMKIOHEeHUe 015 ONUCAHUS YUCLOBbIX
OGHHBIX, YMEHUe UCCIed08amb CImamucmudeckue OanHble, 8 MOM YUcie ¢ NPUMEeHeHUeM epapuiecKux
Memo008 U IJIeKMPOHHBIX CPeOCm8, epaduiecKu ucciedo8ams cogmMecmuvle Habao0eHUs ¢ NOMOUbIO
OUASPAMM PACCeUBanUs U TUHEUHOU pecpeccuul;

27) ymenue HaxoOumv GePOSIMHOCMU COOLIMULL C UCNOJIL30BAHUEM 2PAPUUEecKUX Memooos;
npUMeHAmb OJisl peueHus: 3a0ay opMYibl CLONHCEHUSL U YMHONCEHUS 8EPOAMHOCMeEN, YOPMYLY NOTHOU
geposamuocmu, hopmyny Bepuynnu, kombunamopuvie paxmol u opmynvl, OYeHU8amMs 6ePOSMHOCHU
PeanbHuIX COObIMuUll;, YMeHUue Onepuposamsv NOHAMUAMU. CIYYAUHAS GETUYUHA, PAChpedeneHuUe



8eposAmHoOCmell, MamemMamuieckoe oxcuoanue, OUCNepcus U CMaHoapmHoe OMKIOHEeHUe CAYYauHOU
8eUYUHDL, DYHKYUU pacnpedesienuss U NIOMHOCIU PABHOMEPHO20, NOKA3ZAMENIbHO20 U HOPMATLHO2O
pacnpeoeieHull;, yMeHue UCNOIb308AMb CEOLUCMEA U3VYEHHbIX pacnpedeleHuil Oisi peuenus 3a0ay;
3HAKOMCMBO C NOHAMUAMU. 3AKOH OONbUUX YUCel, Memoobl 8blOOPOUHBIX UCCIEO008AHUL, YMeHUe
npUBOOUMb NPUMEPHI NPOAGLEHUSL 3AKOHA OONLULUX YUCEN 8 NPUPOOHBIX U 0OWECEEHHbIX ABICHUAX,
28) ymernue c600600HO oOnepuposamv NOHAMUAMU: MOYKA, NPAMAs, NIOCKOCMb, NPOCMPAHCMEO,
OMPe30K, 1YY, NAOCKUU Y20, 08Y2PAHHBI Y20, MPEXSPAHHbLIL Y2O0l, nepecekanuuecs, napaiieibHvle
U cKkpewugarowuecs npsamvie, NApaulebHOCMb U NEPNEeHOUKYIAPHOCIb NPAMbBIX U NIOCKOCHEl, Y20]l
MeNHCOY NPAMBIMU, Y201 MeHcOy HPAMOU U NIOCKOCMbIO, V2Ol MeXHcOy MNIO0CKOCMAMU, YMeHue
UCnoIvL308amsb Npu  peuleHuu 3a0ay  uUydeHHvle Qakmel U meopemvl NIAHUMEmPUU; YMeHue
OYeHUBAmMb pazmepbl 00bEKMO8 6 OKpydlcarouwjeM Mupe; YMeHUue Onepuposams NOHAMUAMU:
MHO202PAHHUK, CeYeHUue MHO202PAHHUKA, NPABUTbHbII MHO202PAHHUK, NpU3Ma, nupamuoa, ueypa u
NOBEPXHOCMb 8PALYEHUs], YUTUHOD, KOHYC, wap, cepa, pazsepmra nO8epXHOCMU, CedeHUs KoHyca u
YUIUHOpA, NapaieibHvle OCU UIU OCHOBAHUIO, CeYeHue wapd, NI0CKOCMb, Kacaruwasacsi cgepol,
YUNUHOPA, KOHYCA, YMeHue Cmpoums cedenue MHOS0SPAHHUKA, U300paxcams MHO20SPAHHUKU,
@ueypel U noBepXHOCMU BPAUEHUs, UX CeUeHUs, 8 MOM YUCTe C NOMOWbIO IJIeKMPOHHBIX CPeOCme;
VMeHUue NPUMEHAMb CEOUCMBA 2eOMempUYecKux ueyp, CcamocmosmenvHo Gopmyiuposams
onpeoeneHus usyyaemvix Queyp, 8vl08uUcams SUNomesvl 0 CEOUCMEAX U NPUSHAKAX 2e0MEeMPUUECKUX
Queyp, 060cHO8bIBAMb UL ONPOBEP2AMb UX; VYMeHUe npogooums Kiaccugurayuio gueyp no
PA3TUYHBIM NPUSHAKAM, 8bINOIHAMb HE0OX00UMble OONOIHUMENbHbIE NOCIPOEHUsL,

29) ymenue c80000HO onepupoamv NOHAMUAMU: NAOWAOL Dueypbl, 00beM Queypsl, 8eauduHa yaia,
paccmosiHue om MOYKU 00 NJIOCKOCMU, PACCMOAHUE MeHCOY NPIAMBIMU, PACCMOSHUE MeNCOy
NIOCKOCMAMU, NA0WaA0b cghepbl, NI0Wadb NOBEPXHOCMU RUPAMUObI, NPU3MbL, KOHYCd, YUIUHODA,
06vem Kyba, NpAMOy20/bHO20 Napauielenunedd, NUpamMuobvl, NpusMvl, YUIUHOPA, KOHYCA, wapa,
YMeHUe Haxo0ums OMmHoueHue 00bemo8 N0O0OHbIX ueyp;

30) ymenue c60600HO onepuposams NOHAMUAMU. OBUICEHUE, NAPALIEIbHbLL NEPEHOC, CUMMEempUs Ha
NIOCKOCMU U 8 NPOCMPAHCmee, NO8OPOm, Npeoopazoeanue nooodus, noOoOHvle ueypsl; yMeHue
pacnosHasams pasHvie U nNoOoOHble PuUIypbl, 8 MOM HUCIE 8 NPUpooe, UCKYCcmee, apXumexmype;
VMeHuUe UCNONb308aMb 2eOMeMPUYECKUe OMHOUWEHUs, HAX00UMb 2eoMempuyecKue 8elIuduHbl (OIUHA,
yeoiu, niowaos, 06vem) npu peuleHuy 3a0ay u3 Opyeux y4eoHvlx npeomemos u u3 peaibHOu HCU3HU;
31) ymenue c600600HO onepuposamv NOHAMUAMU. NPAMOY2ONbHAS CUCIEMA KOOPOUHAM, GEeKMOop,
KOOpOUHAMbl MOUKU, KOOPOUHAMbL 8eKMOPA, CYyMMA 8eKMOpPO8, Npou3geoeHue 6eKmopd Ha YUcio,
Paznodcenue eKmopa no 0asucy, CKauspHoe npousgederue, 6eKmMopHoe NpousseoeHue, Y20 Mexcoy
BEeKMOpAMU, YMeHUe UCNONb306AMb GEKMOPHbIUL U  KOOPOUHAMHbBIL Memoo 01 peuleHUs
2e0MempUYecKux 3a0ay U 3a0ay Opyeux y4yeOHvlX npeomMemos;, Onepupo8ams NOHAMUIMU. MaAMPUyd
2x2 u 3x3, onpedenumens Mampuybl, 2eOMeMPUYECKUll CMbICI Onpederumens;

32) ymenue mooenupogams peanivHvle CUMYAYUU HA A3bIKe MAMEMAMUKU, COCMAaBIsMb 8blPANCEHUS,
VPasHeHUsl, HePABEeHCMBA U UX CUCTEMbl NO YCI08UI0 3A0aUl, UCCIe008aMb NOCMPOEHHble MOOeNU C
ucnov3oeanuem annapama aneebpuvl, UHMEPNPemuposams NOJIYYEHHbI pe3yabmam, Cmpoumy
MamemamuyecKue MOOeu ¢ NOMOUbIO 2eOMemMpUdecKUx NOHAMUL U GeIUYUH, peuams CesA3aHHble C
HUMU NPAKmMuyeckue 3a0ayu;, COCMAGIAMb BePOSMHOCIHYIO MOOelb U  UHMEPNPemuposanms
NOJIYYeHHbIL pe3yibmam, peuams NPUKiaoHvle 3a0adu cpeocmeamy Mamemamuiecko2o anaiusd, 8
MOM YUcCie COYUATbHO-IKOHOMUYECKO20 U PUUYECKO20 Xapakmepa;

33) ymeHnue e6vibupamv nOOXo0AWUL Memod OJisi peuieHuss 3a0aqu, HOHUMAHUE 3HAYUMOCMU
MAmMemMamuxy 8 U3y4eHuu npUpOOHbIX U 0OUWECHBEHHBIX NPOYECCO8 U AGNEeHULL, YMeHUe PACNO3HABAMb
nposeieHue 3aKOH08 MAmMeMamuKku 6 UCKYccmee, YMeHue Npusooums npumepbl. Mamemamuideckux
OMKPLIMUL POCCUNICKOU U MUPOBOU MAMEMAMUYECKOU HAYKU.



1.3.4 B pamkax nporpaMmbl y4eOHOH IMCUMILIAHBI 00YYAOIIUMHUCH 0CBAMBAIOTCS JMYHOCTHBIE
pe3yabtartbl (JIP) B coorBercTBUM ¢ TpedoBanusamMu @I'OC CIIO no cneunanbuoctu 20.02.02.
3awiuma 6 Upe3sulualiHbIX CUMYAUUAX

JInYHOCTHBIE Pe3yJIbTATHI Konx 1m4HOCTHBIX
peayin3aiuu NpPorpaMMbl BOCITUTAHUS pe3yJabTaToB
(Oeckpunmopbwi) peaau3zanuun
MpPOrpaMMbl
BOCIIUTAHUS

[IposBisitoluii ¥ JEMOHCTPUPYIOIIMI  yBaKeHHE K JIIOIIM  Tpyna,
OCO3HAIOIIMK  LEHHOCTh  coOCTBeHHOro  Tpyna. Crpemsmmiics K
(GOpMHpPOBaHHIO B CETEBOM CpeAe JHMYHOCTHO U HPOPECCHOHATBLHOIO
KOHCTPYKTUBHOTO «1IM()POBOTO CIIe/1a»

JIP 4

JleMOHCTpUpYIOIIMIT TTPUBEPKEHHOCTh K POJHON KYJIbTYpPE, UCTOPUYECKOM
MaMsATH HAa OCHOBE JIOOBM K PomuHe, pogHOMY Hapoay, Malioil poIuHE, JIP 5
MPUHATHIO TPAJAUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO Hapoaa Poccun

3a0oTsmuiics O 3allUTe OKpPYKAIIIEeH Cpelbl, COOCTBEHHOW M YYXKOM

N JIP 10
0€301aCHOCTH, B TOM 4YHCIIe IU(PPOBOI

[IposBrsitomnii  yBaK€HUE K OSCTETHUECKUM IIEHHOCTSAM, OOJIaJaroniuii

9 JIP 11
OCHOBAMH 3CTETHYECKOU KYJIbTYpPbI

1.3.5 Conep:xkanue THCHUILTHHBI «MaTeMaTHKA» OPHUEHTHPOBAHO HA MOJATOTOBKY 00y4aIOIIUXCS
K OCBOCHHIO MNpo(deccHOHAJBHBIX MOAyJdeld 1o cnenuanabHoctu 20.02.02. 3awuma ¢
Upe3evIYAIHBIX CUMYauuax U OBJIaJeHuI0 npodeccuoHaabHbIMu KoMneTeHuuaMu (I1K):

IIK 1.1. Cobupatp u 00pabaTeiBaTh ONEPATUBHYIO HHPOPMAIIHIO O YPE3BHIYAHHBIX CUTYAIHSIX.

IIK 1.2. CobupaTs uHpOpMAIIHIO U OIIECHUBATH OOCTAHOBKY Ha MECTE UPE3BBIYAHON CUTYaIUH.

IIK 1.3. OcymiecTBisiTh ONEPATUBHOE IUIAHUPOBAHHE MEPONPUATUN IO JIMKBUIALMM IOCIEACTBUN
YPE3BBIYANHBIX CUTYALIUM.

IIK 1.4. Opranu3oBbiBaTh ¥ BBINOJHATH JEUCTBUS MO JUKBUIAIMU TOCIEACTBUN YpPE3BBIYANHBIX
CUTYyaLUH.

[IK 2.1. IIpoBOANTH MOHUTOPHUHT MOTEHIIUAILHO OMACHBIX MPOMBILIUIEHHBIX O0BEKTOB.

1K 2.2. [TpoBOUTH MOHUTOPUHT IPUPOAHBIX OOBEKTOB.

[1K 2.3. IIporuo3upoBath Uype3BbIUaliHbIE CUTYALlUN U X TOCIEACTBUS.

IIK 2.4. OcymecTBiATh NEPCIEKTUBHOE IUIAHUPOBAHUE PEATMPOBAHNS HA YPE3BbIYANHBIE CUTYALUH.
[IK 3.1. Oprann3oBbIBaTh 3KCILTyaTallMi0 U PETIAMEHTHOE OOCIYKMBAHHUE aBapHITHO-CIIacaTEIbHOTO
000pyJI0BaHUS Y TEXHUKH.

[1K 3.2. Oprann3oBbIBaTh PEMOHT TEXHUYECKUX CPEJICTB.

IIK 3.3.0praHu3oBbIBaTh KOHCEPBALlMI0 W XPAaHEHUE TEXHUYECKUX AaBapUNHO-CIACATEIbHBIX U
aBTOTPAHCIIOPTHBIX CPEJICTB.

IIK 3.4. Opranu3oBbIBaTh y4eT dKCIUTyaTallM TEXHUUECKUX CPEACTB.

[IK 4.1. IlnanupoBats xu3HEe00eCIIeUeHHE criacaTeNbHbIX MOIpa3e/IeHUI B YCIOBUAX YpE3BbIYAHbBIX
CUTYyaLUH.



CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUTILIVMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOM M CIHHIIIMHbI

256

BT.

q.:

- TCOPCTUUCCKUE 3aHATHUA

220

- IPAKTUYECKHUE 3aHATHUS (€CIIH MPEAYCMOTPEHO)

He npenycmorpeno

- CaMOCTOATCIIbHAA pa60Ta

14

IIpomeskyTouHas arTecTauus (IK3aMeH)

22




2.2. TemaTtrdeckoe IIaHUPOBAHKE

HaumeHoBaHue TeM U/ M Conep:xanue yueOHOro MaTepuasia v (pOpMbl OPraHU3AUMHU AeSATeIHLHOCTH 00y4aAI0 N XCH Oo0bem B
BH/IA Y4eOHOM 1eATeJIbHOCTH gacax
o0yuawuuxcst

1 cemecTp
Paszneal. Auiredpa 90
Tema 1.1 BBenenue. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME 2
Ponp u mecTo marematuku B 1 | 3naueHue MaTeMaTUYECKON HAYKU JUIsl PEHICHUS 3a/1a4, BOSHUKAIOIIUX B TEOPUU U MPAKTHKE; IIHUPOTA U
COBPEMEHHOM MHpE MpHU OTPAaHUYCHHOCTh NPUMEHEHUS MAaTeMaTUYECKHUX METOJ0B K aHaJIM3y M HCCICIOBAHMIO IPOIIECCOB H
OCBOEHUU CIELMATILHOCTH. SIBJICHUH B MPUPOJIE W OOIIECTBE; 3HAYCHUE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaTHKe,

st (POPMHUPOBAHMSI W PA3BUTHS MATEMATHUYECKON HAyKW, 3HAYCHHE HWJCH, METOJOB WU PE3yJIbTaTOB

anreOpsl ¥ MaTeMAaTHUYECKOr0 aHaiu3a I MOCTPOEHHUs MojieNiel peajbHbIX NPOLECCOB M CUTYyalluH,

YHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTMKM MAaTEMaTUYECKUX pPACCYKIEHUW, HMX IPUMEHUMOCTh B

pa3IMYHBIX O0JacTAX YeNOBEYECKOW JIeATENbHOCTH, pa3iuyue TpeOOBaHUWMl, NPEabIBISIEMbIX K

JI0Ka3aTesIbCTBaM B MAaT€MATHKE, €CTECTBEHHBIX, COLUAIbHO-I)KOHOMUYECKUX U TYMaHUTAPHBIX HayKax, Ha

MIPaKTHUKE;

BEPOSITHOCTHBIM XapaKTep pa3IMUHbIX NMPOIIECCOB M 3aKOHOMEPHOCTEHN OKPYKArOIIEro Mupa

JlomaiiHee 3a1aHue: HaMCaTh KOHCIIEKT

Tema 1.2 3naunmocts Teopun | [IpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHME 2
uycen B mpoeCCHOHABHOM 1 | Yucnossie u OyKBEeHHBbIE BhIpakeHus. [{enrumocTts menbix uncen. Jlenenue ¢ ocratkoM. Pemenue 3amgad ¢
JIeSITETBHOCTH. LIETIOYNCIICHHBIMU HEU3BECTHBIMU. [I[prMeHEeHNE TOHATHI, CBSI3aHHBIE C IETMMOCTBIO IIEJIBIX YUCEN, IPU

pelIeHnr MaTeMaTUYeCKUX 3a7a4. BeimonHeHne apuMeTHuecKux AeUCTBUN HaJl YUCIIaMHU, CPaBHEHUE

YUC06bIX BBIPAKEHNUM, MTPUMEHSS BBIYUCIUTENIbHBIE YCTPOICTBA

Jomamnaee 3aganne: Pemenue 3amay [2] .2 §1, 2

Tema 1.3Ctenens ¢ Conepsxanue 2
HaTypaJbHBIM [1I0Ka3aTEJIEM. 1 | Crenenp ¢ HaTypajdbHBIM MOKa3zareneM. [loHsTue KOpHA N- cTenmeHW, CBOMCTBAa KOpHEH, IpaBuia

ApudmeTrueckuii KOpeHb

cpaBHeHHUs KopHel. HaxoxaeHne 3HaueHus: KOpHS HaTypalbHON CTENEHH, UCTOIb3Ys IPU HEOOXOAUMOCTH




CTEIEeHU n > | U ero CBOMCTBA

BBIYHUCIINTCIBHBIC YCTPOﬁCTBa; OLCHKAa M IPHUKHUAKA IIPpHU IIPAKTHYCCKUX pacycTax. Hp606p330BaHI/IC
YHCJIOBBIX H 6YKBCHHI>IX BBIpa)KCHHfI, BKIIIOYAOMUX CTCIICHU U paJuKaJlbl

Jomamnee 3ananue: Pemenne 3amau [1] § 5

Tema 1.4 Creness ¢
palMoHAIBHBIM MMOKA3aTEIEM U
€e CBOMCTBA

Conep:xkanue

1

[lonsiTHE CTENEeHU C pallMOHAIBHBIM MOKAa3aTelIeM, CBOMCTBA CTENEHHU, HAXOX/ICHUE 3HAUYCHUN CTENEHH C
paIMoOHaIBHBIM TTOKA3aTeNIeM, MCIOJB3Ysl PH HEOOXOJAMMOCTH BBIYUCIUTEIBHBIE YCTPOHCTBA; OIICHKA W
NpUKUAKA T[PU IpaKTHUECKUX pacuerax. [IpeoOpa3oBaHue UHCIOBBIX M OYKBEHHBIX BBIPAKECHUIA,
BKJTFOUAIOIIUX CTEMEHU U paaukaibl. [IpeoOpa3oBaHus BeIpaOKEHUH, BKIIOYAOIINX OTICPAIIUN BO3BEACHHS B
CTENeHb

JIomainnee 3amanue: Pemenne 3amau[l] § 5

1

[IpeoOpa3oBaHne 4YHCIOBBIX UM OYKBEHHBIX BBIPAKCHHI, BKIIOYAIONMX CTEMCHH W PaJUKAIIbIL.
ITpeoOpa3oBaHus BbIpayK€HHH, BKIHOYAIOLINX OlEpPallii BO3BEICHUS B CTEIIEHb

JIomainnee 3amanue: Pemenne 3amau[l] § 5

Tema 1.51TousTiie 0 cTENEHN C
JIEUCTBUTENbHBIM
IIOKa3aTeJIEM.

Conep:kanue

1

ITonstue CTCIICHU C ﬂeﬁCTBHTCHBHBIM II0Ka3aTCJICM. Hp606paSOBaHI/Ie YUCJIOBBIX H 6YKBCHHI>IX
BBIpa)KeHHﬁ, BKIIIOYAIOMIUX CTCIICHU U paduKaJlbl. Hp606p330BaHI/I${ BLIpa)KCHI/II‘/'I, BKIIKOYAKOIIUX OIICpalnu
BO3BCJACHHA B CTCIICHDb CBolicTBa CTEIECHH C IICﬁCTBI/ITGJILHBIM IIOKa3arcjiaeM, HaXO0XICHHUC 3HAYCHHI
CTCIICHU C JlGﬁCTBPITGJ'IBHBIM IMOKa3aTcJjIeM, UCII0JIb3YA ITPU H€O6XOZ[I/IMOCTI/I BBIYHUCIINTCIBHBIC yCTpOI\/’ICTBa;
OICHKA U MPUKHUJIKA IPH MPAKTUUCCKHUX PACUCTaXx.

JNomarinnee 3amanue: Pemenne 3agau[l] § 5

Tema 1.6DyHKIHS.
O06paboTka 1 aHau3
npodeccnoHanbHOM
MH(OPMALIUU C TTOMOIIIBIO

byHKIMIA

IIp

Ofl)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUE

1

Onpenenenve QyHkuuu. O61acTh ONpeeNeHns U MHOXKeCTBO 3HaueHui.I'papuk ¢pynkuuu. [loctpoenue
rpadukoB (YHKIUH, 3aJaHHBIX pa3IUYHbIMM crocobamu. AcuMNOTOTHl  rpaduka. BepTuxanbHble u
TrOPU30HTANIbHBIE acUMNTOTHL. [IpeoOpa3oBaHus rpauKOB: MapayljIesbHbII NEPEHOC, CHUMMETPUs
OTHOCHUTEJIBHO OCEeH KOOPAMHAT M CUMMETPHUSI OTHOCUTENIHO Havyajla KOOPJUHAT CUMMETPHsI OTHOCHTEIBHO
npsmoit y = X. Ilpumeps! GyHKIMOHATIBHBIX 3aBUCUMOCTEN B pealibHBIX Ipolieccax U ABleHUsX [Ipumepsl

(bYHKI_[I/IOHaJIBHBIX 3aBHCHUMOCTEH B HpO(I)CCCI/IOHaJ'IBHBIX nponeccax U sBJICHUAX

Jomarnnee 3amanue: Pabora ¢ yueonukom rin.4 [2] §7

CamocrosiTesibHas padora

Conep:xanue




1 | PaGora ¢ yuebubim matepuanom [1] § 6, rema «'paduku ApoOHO-IMHEHHBIX QYHKIUI», pelleHne
BapHAaTHBHBIX 33/1a4 M YIPAKHEHUM.
Tema 1.7CpolicTBa ¢pynkuuii. | Cogepxxanue
B3aumuo O6paTHBIC (byHK]_U/H/I 1 MOHOTOHHOCTB, YCTHOCTb W HCUYCTHOCTH, MNEPUOANYHOCTH, OTPAHUYCHHOCTH q)YHKI_II/II/I HpOMe)KyTKI/I

BO3pacTaHus U yObIBaHMsI, HAMOOJbIIIEe M HAUMEHbIee 3HaUeHus. [loHaTue cnoxxknoit Gpynkuuu. [lonstue
obpatHo#l ¢yHKIMU. OOnacTh ONpeAecsieHHs W 00JacTh 3HadeHUH oOpaTHOW ¢yHkiuu. HaxoxneHue
dbyHkumum, oopatHoi faHHOM. ['paduk oOpaTHON GYHKIIUK (CHMMETPHUS OTHOCHTEIIBHO IIPSIMOH Y = X)

Jomainnee 3amanue: Pemenne 3amay ron. 4 [2] §7, [1] §7

Tema 1.8 Crenennas
¢byHKIUS, €e CBOWCTBA U
rpaduk Mcmnonb3oBanue ee B
npodeccHoHaIbHON
IEATeLHOCTH

IIpodeccrnonaIbHO OPHEHTHPOBAHHOE COJIEPKAHME

1

CrenenHas (GyHKLHUS C HaTypajbHBIM IIOKa3aTeleM, ee CBoicTBa M rpapuk. Vcnonab3oBaHue CBOMCTB U
rpadukoB (YyHKIMI Ipu pelleHuH ypaBHEHMH M HepaBeHCTB. lcmonb3oBaHue CBOMCTB M IpaduKoB
(GyHKIMH TpU pelIeHUu N YpaBHEHHU U HEPABEHCTB B TPO(ECCHOHATBHOMN 1eATEIIbHOCTH

Pemienue 3amay [1] § 6

Tema 1.9JIuneiinbie u
paloHaIbHbIE YPABHEHUS.
Pemenne cucreM ypaBHeHUH ¢
JIBYMsI HEU3BECTHBIMU
(mpocTeiiIne TUIIbI)

Conep:xanue

1

Pemenuie nMHENHBIX U PALlMOHAIBHBIX ypaBHEHUH. PelieHue cucreM ypaBHEHUH C IByMs HEM3BECTHBIMU
(mpocreiimne Tunsl).OCHOBHbIE NpPUEMBl PEIICHUS YPaBHEHUH W CHUCTEM YypaBHEHMM: IOJCTaHOBKA,
anreOpandyeckoe CIIOKEHUE, BBEJICHHE HOBBIX IEPEMEHHBIX. PaBHOCHIBHOCTH YpaBHEHHH, CHUCTEM
ypaBHEHUH

JNomarnnee 3amanue Pemenne 3amau[l] § 8

Tema 1.10 JIuneiinrie,
paloHaIbHble HEPaBEHCTB.
Pemenue cucrteM HEpaBEHCTB C
OJIHOM IIEPEMEHHOU

Conep:xanue

1

Pemenne nNMHEMHBIX M palOHAIbHBIXHEPABEHCTB. OCHOBHBIE NPUEMBI PELIEHUS HEPaBEHCTB. Meron
uHTepBasioB. M300pa’keHne Ha KOOPAMHATHOM MPSIMON MHOKECTBA pelIeHN HEpaBEHCTB PaBHOCHIIBHOCTD
HEpaBeHCTB. PellleHne cucreM HEpaBeHCTB C OJHOM MEPEMEHHOM.

JNomarnee 3amanue Pemenne 3amau[l] § 8

Tema 1.11 KBanparusie
ypaBHEHUs

Conep:xanue

1

Pemenue KBaJApaTHBIX ypaBHeHHfI. Hemonnslie KBaApAaTHLBIC YpPAaBHCHHA. YPaBHCHI/IH, CBOIAIIHNECCS
KBaJApPATHLIM. PaBHOCHIBHOCTH ypaBHeHI/Iﬁ

Jlomarnnee 3amanue Perenne 3amay [1] § 8




Tema 1.12 KsanpatHblie
HEpaBEHCTBA

Conep:xanue

1 | Pemienne kBaapaTHBIX HEpaBEeHCTB. MeToa mapaboi, METOA WHTEPBAIOB. PaBHOCHMIIBHOCTH HEPaBEHCTB.

Hcnonp3oBanue CBOMCTB U rpaduika KBAPATUYHON (YHKIIUH MIPH PEIICHUA HEPABEHCTB.

Jomainnee 3amanue Pemenne 3amauf1] § 8-

Tema 1.13 UppaunonaibHbie
ypaBHEHUS

Conep:xanue

1 ‘ Pemenue nppanroHaibHbIX ypaBHeHUN. OCHOBHBIE IPUEMBI PELLIEHUS.

JHomarinnee 3amanue Perenune 3amay[l] §9

Tema 1.14/ppanmronanbHbie
HEpaBEHCTBA

Conep:xanue

1 | Pemenue uppanroHaabHBIX HEPABEHCTB. VIcmosb30BaHNE CBOWCTB M TPaMKOB CTENIEHHBIX (DYHKIUHI mpu

pPEIICHUHY HCPABCHCTB

JHomarninee 3ananue Pemenune 3anauf 1] ynpaxHeHui K 171.2

Temal.15 IToka3arenpHas
(GyHKIUS TIPU OCBOCHUU
CHEINATIBHOCTHA

Hpocbeccnonaﬂbno OPHCHTHUPOBAHHOC COACP/KAHUEC

1 | Iloka3zarenpHas (yHKIMS (PKCIOHEHTa), ee cBoicTBa M rpaduk. Mcmomb3oBaHue CBOMCTB M rpaduka

MoKa3aTelIbHOMI Q)YHKHI/II/I IIpyu pCHICHUHA ypaBHeHI/Iﬁ 1 HCPABCHCTB B 3a/la4aX CIICHUAJIBHOCTH.

JHomarninee 3amanue Pabora ¢ yueonukom[1] §11

Tema 1.16 [TokazarenbHbie
YpaBHCHHUS

Conep:kanue

1 | Pemienne mnoka3aTenbHbIX ypaBHEHHUH, OCHOBHBbIE NpUEMBbl UX pelleHus. Vcrosib30BaHHE CBONCTB U
rpadMKOB MMOKa3aTENbHBIX (QYHKIUI P pellieHNH ypaBHEHUH

Homarninee 3amanue Pemienne 3amau[l] §12

Tema 1.17 [1okazarenpHbIe
HEpPaBEHCTBA

Conep:xanue

1 | Pemenue nokasaTelbHbIX HEPABEHCTB. Vcronb30BaHNe CBOMCTB U TpadUKOB MMOKa3aTeNbHbIX (QYHKIUH pH
pELIEHNN HEPABEHCTB

JNomarinnee 3amanue Pemenne 3amay [1] § 13

Tema 1.18 Cucremsr
ITOKA3aTEJIbHBIX YPABHEHUM U
HEPaBEHCTB

Conep:xanue

1 | Pemienne cucTteM IOKa3aTeNbHBIX ypaBHEHMH M HepaBeHCTB. OCHOBHBIE MPHUEMBI PEIICHUS CUCTEM
ypaBHEHMI: TOJICTaHOBKa, alreOpandyeckoe CIOXKEHHEe, BBEIEHHE HOBBIX NepeMeHHbIX. lcmonb3oBaHue
CBOMCTB U IpaMKOB MOKa3aTeIbHOW (DYHKIUU IPU PEILICHUU CUCTEM YPaBHEHUN 1 HEPABEHCTB

JNlomarnee 3amanue Perenne 3axaufl] ynpaxknenus K rir. 3

Tema 1.19 Jlorapudm uncna

IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHHUE




,AICTIOJTb30BaHHE €T0 B
npodeCcCHOHAIBHON 00J1aCTH

Boruncnenune norapudgmon. IlpeoOpazoBanHusi YHCIOBBIX U OYKBEHHBIX BBIPQKEHUN, BKIIIOYAIOIINX
sorapu@mbl B IPUPOJIE U TEXHUKE

JNomainnee 3ananue Pemenue 3amay [1] §15

Tema 1.20 OcHoBHOE
norapuMUIeCcKOe TOXKIECTBO

Conep:kanue

1 ‘ [IpeoOpa3oBaHus YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUI, BKIIIOUAIONIUX JIOTapu(PMHUUECKOE TOKIECTBO

JNomarinnee 3amanue Perenue 3amay [1] §15

Tema 1.21 CgoiicTBa
norapupmMoB

Conep:kanue

1

Jlorapudm mpousBeneHUs, YacTHOTO, creneHU. [IpeoOpa3zoBaHUs BBIPAKEHHN C TIOMOIIBIO CBOWCTB
norapu@MoB, omepanuu JorapupMuUpoBaHUs. BEINOTHEHHE NPAKTUYECKUX pacueToB MO (opMyiam,
conepskarmmm Jorapudmsl. [IpeodpazoBanus BEIpaXCHHH, BKIFOYAIONINX ONEPalliy Jorapu(GMUPOBAHHUS.

JNomainnee 3amanue Pemenne 3agau[l] § 16

Tema 1.22 [lecATUYHBIN U
HATypaJIbHBIN TOTapu(MBL,
YHCIIO €

Coaep:xanue

1

OnpeneneHre HaTypalbHOIO U JAECATUYHOTO JIOTapU(PMOB, BBIIOJHEHUE MPAKTUYECKUX PaCUYETOB C

HCIIOJIb30BAHUEM IPOCTEUIINX BBIYMCIUTEIBHBIX YCTPONCTB

JNomainnee 3amanue Perenne 3amau[l] §17

Tema 1.23 [lepexon k HOBOMY
OCHOBAHHUIO B Jorapudme

Conep:xanue

1

Boruncnenune sorapupmMoB ¢ momouiplo (Gopmyn mHepexoja, BBINOJHEHHE MPAaKTUYECKUX PACUETOB C
HCIIOJIb30BAHUEM IPOCTEUIINX BBIYMCIUTEIBHBIX YCTPOHCTB

JNomarnnee 3amanue Pemenne 3amay [1] §17

Tema 1.24 Jlorapupmuueckas
¢byHKLUs, ee CBOWCTBA U

rpaduk.

Conep:xanue

1

Omnpenenenue norapudmudeckoit ¢yHkums, cBoiictBa U rpaduk. lcmonbp3oBaHue CBOWCTB U Tpaduka
norapu@MUUecKol (QYHKIMH MPH PEHICHUH YPAaBHEHUH U HEPABEHCTB

Jomarninee 3amanue Pemenune 3amau[l] §18

Tema 1.25JIorapudpmudeckue
ypaBHEHUS

Conep:xanue

1

Pemenue norapudmuueckux ypaBHeHH. OCHOBHBIC TpHEMBI pemieHus. Vcmonp30BaHWE CBOWCTB U
rpaduka nmorapugmMuueckoi (YHKIMH MPU pelIeHUH JorapupMUUECKUX YpaBHEHHI.

JHomarinHee 3ananue Pernenue 3amauf1] §19

1 ‘ PabGora ¢ yueOHbIM Marepuanom [1]

§ 11, 17, Tema «Pemenue norapupMuUUecKux MU MOKa3aTEIbHBIX




‘ YpaBHEHUI».

Tema 1.26 Jlorapudmuueckue | Cogepxxanue
HepaBeHCTBA 1 | Pemenune norapupmMudeckux HepaBeHCTB. OCHOBHBIC TNPUEMBI pelieHus. VICmonp30BaHHE CBOWCTB H
rpadgukoB JorapuMuIecKor PyHKIIUU P pelIeHUH JorapuMUIECKUX HEPABEHCTB
JHomainnee 3amanue Perrenue 3amau [1]  §20
Tema 1.27 Conep:kanue
CucreMbl TorapuGMUUECKUX 1 | Pemienne cucreM JsorapuMUYECKUX YpaBHEHHH W HEpaBeHCTB.OCHOBHBIE IMPUEMBI PEIICHUS CHUCTEM

YpPaBHEHUI U HEPABEHCTB

ypaBHCHHﬁI IoACTaHOBKaA, anre6pa1/1quKoe CJIOKCHHEC, BBCACHHWC HOBLIX IICPCMCHHBIX. Hcnonw3oBanme

CBOMCTB U IrpadUKoOB (PYHKLIUN IPU PEIICHUU CUCTEM JOrapu(PMUUECKUX YPaBHEHH U HEPABEHCTB

JNomainnee 3amanue Perenue 3amay [1] ynpakHenus k ri.4

Tema 1.28 OcHOBBI
TpUroHoMeTpuu. Yucnosas
OKPY>KHOCTbh Ha KOOPJIMHATHOM
mIockocTy. Pagnannas mepa
yria B mpoQecCHOHATbHON

IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME

1

OCHOBEI TPUT'OHOMCETPUH. Yucnosas OKPY’KHOCTb Ha KOOpI[HH&THOﬁ IUIOCKOCTU. Paguannas MEpa yria,

CBA3b C FpaHyCHOﬁ Mepoﬁ. CI/IHYC, KOCHUHYC, TAHI'CHC, KOTAHT'CHC OCTPOTO yI'Jla

JNomainnee 3amanue Perrenue 3amau[l] § 21,22

JeSTEITbHOCTH
Tema 1.29 Conep:xanue
TpuronomeTpuyeckme 1 | Ompenenenuie cuHyca, KOCUHYyca, TaHT€HCa, KOTaHT€HCAa MPOM3BOJIBHOTO yria, uucna. [IpeobpazoBanue

(GYHKIIUM TPOU3BOJIBHOTO
yria, 4ucia

BBIPKEHUI, cOAepKallluX TPUTOHOMETPUYECKHE (DYHKLMU; BBIIOJHEHHE IPAKTUYECKHX pacueToB I10
dbopmynaM, coiepiKaluuM TPUTOHOMETPHUECKUE (YHKIIUH, UCHOIb3Yys MPH HEOOXOAMMOCTH MpOCTelIIne
BBIUHCIIUTENIbHbBIE YCTPONCTBA.

Jomamnee 3aganue: Pemenue 3amau [1] § 23,24

Tema 1.30 OcHOBHEBIE
TPUTOHOMETPUICCKHE
TOXIECTBA

Conep:xanue

1

OcHOBHBIE TPUTOHOMCTPHYCCKUEC TOXKACCTBA. 3aBUCHMOCTD MCXKAYy CHUHYCOM, KOCMHYCOM, TAaHI'CHCOM,

KOTAHI'CHCOM OJIHOT'O M TOT'O K€ yTja. Hpeo6pa3013aHHe TPUTOHOMCTPHUYCCKUX BI)Ipa)KeHI/If/'I C IIOMOIIBIO

OCHOBHBIX TPUT'OHOMETPHUUICCKUX TOXKICCTB

JHomarinnee 3ananue Pernenue 3amau [1] § 25,26

Tema 1.31 ®opmyiib
IIPUBEICHUS

Conep:xanue

1

‘ @®opmynel npuBeneHus. I[IpeoOpazoBaHue BBIpaXEHUH, COJEPIKALIMX TPUTOHOMETPUUYECKHE (DYHKIUH C




‘ MOMOMIbIO (POPMYJT IPUBEICHUS

JNomarinnee 3amanue Pemrenue 3amaufl] § 31

Tema 1.32 ®opmyiib
CJIOKEHHUSI U BBIUUTAHUS

Conep:xanue

1

Cunyc, KOCUHYC M TaHT€HC CyMMBbI M pa3HOCTH IBYX YrioB. [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPQ)XEHUI ¢ TOMOILBIO (POPMYIT CIHOKECHUS U BBIYUTAHUS

Jomainnee 3amanune Pemrenue 3amaufl] § 28

Tema 1.33
Tpuronomerpuueckue
(GyHKINUU JTBOMHOTO yTia
MIOJIOBUHHOTO yTJIa

Conep:kanue

Cunyc, KOCMHYC, TaHT€HC M KOTAHI'€HC JBOWHOIO. BBIpa’keHHE TPUTOHOMETPUYECKHX (PYHKIHUI yepes

TAHI'€HC IIOJJOBUHHOI'O apryMeHTa. IIpeoOpasoBanue

UCHoib30BaHuEM (opMyn aBoiHOro yrna IIpeoOpa3soBaHue TPUTOHOMETPHUUECKUX

TPUTOHOMETPUYECKUX BBIDAKEHUU €

BBIPDAKECHHUM C

HUCITIOJIB30BaAHHEM q)OpMy.]I ITOJIOBUHHOTO YyI'Jjia

Homainnee 3amanne Perrenue 3amau[l] § 29,30

Tema 1.34
DopMyIIbl TPOU3BEICHUS.
@opMyIIBl CyMMBI U Pa3HOCTH

Conep:xkanue

1

[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKHX (PYHKIUI B MPOW3BEICHHWE M IPOU3BEICHHUS B CyMMY.
W3yuenmne OCHOBHBIX (POPMYJN TPUTOHOMETPHUHU: (POPMYIIBI CIIOKEHUS, Pa3HOCTH, MPEoOPa30BaHUS CYMMBI
TPUTOHOMETPUYECKUX (PYHKIMA B TNPOU3BEICHUE U IPOU3BEACHUS B CYMMYy U IPUMEHEHHE IIpU

BBIYUCJICHUHN 3HAUYCHUA TPUTOHOMETPUYCCKOTO BBIPAXKCHUA U €TI0 YIIPOILICHUA.

Homarninee 3amanue Perenue 3aqaq [1]§ 32

CamocrosiTesbHast padora
o0y4aromuxcs

Conep:xanue

1

Pabora ¢ yueOHbIM MaTepuasiom no Teme «KommuekcHble umcna. ['eomerpuueckas HWHTepHpeTalys
KOMIUIEKCHBIX 4Hcen. JleficTBUTENnbHAs WU MHHMMas 4YacTh, MOJAYJIb M apryMEHT KOMIUIEKCHOIO YHCIIA.
AnreOpanyeckass W TPUTOHOMETpUYEcKas (OpMBbI 3alMCH KOMIUIEKCHBIX 4YHCel. Apudmernueckue
NEeNCTBUS HaJl KOMILJIEKCHBIMHM YHUCJIaMU B pa3HbIX (Qopmax 3anucu. KoMIIEeKCHO compsbKeHHBbIE 4HClia.
®opmyina Myaspa. OcHOBHasI Teopema anreOpbl», pellicHre BAPHATUBHBIX 33/1a4 U ynpaxueHui [4] , ri 14,

§1-3, Ne 6,12, 23,26,36,39,40

Tema 1.35 ApkkocuHyc unca.

Pemenus ypaBHeHus Cost = a

Conep:xanue

1

OHpe,Z[CJ'ICHI/IC APKKOCHUHYCa 4YHCJid, BBIYUCIICHHC 3HaYCHUHU BBIpa)KeHHﬁ, COACpKAMMNX APKKOCHUHYC.

Pemenue ypaBHeHus1COSt = @ (0OmTMI M YaCTHBIE CITy4au.




Jomainnee 3amanne Perrenue 3amau [1] § 33

Tema 1.36 ApkcuHyc yuca.
Pemenus ypaBuenus sint = a.

Conep:xkanue

1 | Ompenenenne apKCUHyca.BBIYMCIIEHHE 3HAUEHUM  BBIpAXEHWH, coaepxkalluxapkcuHyc. Pemenue

ypaBHeHHs SINt = & (0OwLIMii ¥ YaCTHBIC CITyYau)

JNomarinnee 3amanue Pemrenue 3amau [1] § 34

Tema 1.37 ApkraHreuc,
apKKOTaHreHC yucia. Pemenus
ypaBHeHus {gX = @, ctgx=a

Conep:kanue

1 ‘ Omnpenenenue apkTaHreHca M apkkoTaHreHca uucia .Pemenue npocreifux ypaBHeHui tgx = a, ctgx=a

Pemenue 3amau [1] § 35

CamocrosiTesibHas padora

Conep:xanue

o0yyaromuxcst 1 ‘ [ToxroroBka nokinana no teme «OOpaTHBIE TPUTOHOMETPHUYECKUE (QYHKIINHU, UX CBOMCTBA U rpaduKm»

Tema 1.38 IIpocreitmme Conep:xanue

TPUTOHOMETPUYECKHE 1 | Pemenue npocTeimmx TPUTOHOMETPUUECKUX YPAaBHEHUHN

ypaBHEHUS JNomainnee 3amanue Perrenue 3amau [1]  § 33-35

Tema 1.39-1.40 Conep:kanue

Tpuronomerpudeckue 1 | Pemrenue TpUroHOMETPHUYCSCKUX ypaBHeHUH, OCHOBHBIC MPHUEMbI HX pereHus (pa3iokeHne Ha MHOKHUTEIH,
YpaBHCHHUS METO/T TIOJICTAHOBKA, IPUMEHEHHE (POPMYIT TPUTOHOMETPHH )

Jomamaee 3aganue Jlomamnee 3amanue: Pemenne 3amaa [1] § 36

Tema 1.41 IIpocreiimme

Conep:xanue

TPUTOHOMETPUUECKHE 1 | Pemienne npocTedimx TpUrOHOMETPUUECKUX HEepaBeHCTB. OCHOBHBIE MPUEMBI UX pelleHHs (IPUMEHEHUe
HEpaBEHCTBA TPUTOHOMETPUUYECKOTO KpPYyTa)
JNomarninee 3aganue Perenue 3agaq[l] § 37
Tema 1.42 IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJACPKAHUE
TpuronomeTprdecKue 1 | Tpuronomerpuueckue GyHKIUU Y=SINX, Y= COSX, UX CBOWCTBA U IpadUKH, MEPHOANIHOCTH, TPUMEHCHHE

GyHKIMH Y=SINX, Y= COSX1si
OIMCaHMs TPOIIECCOB B
npodeccuoHanbHOM 00JIaCTH.

UX B IpoQeccHOHANBbHOI 0051acTH

JHomarinnee 3ananue Pemrenue 3amaufl] §38-41




Tema 1.43
Tpuronomerpudeckue

bynkumum y=tgx, y=ctgx

Conep:kanue

1 | Tpuronomerpuueckue ¢(yHkuuny=tgx, y=ctgx, ux cBoiictBa u TpaduKu, MNEPHUOJUYHOCTb, OCHOBHOMU
IepHOJ

JNomarinnee 3amanue Perrenue 3amau [1] §38,39,42

Tema 1.44 Coaep:xanue 2

Ipeobpasosanns rpagukos 1 | [Hoctpoenue rpaduxos TpuroHomerpuueckux ¢pynkuuii. [IpeodpasoBanue rpadukos: caBur Baosib ocu OX

TPUT'OHOMETPHHUCCKHIX u OV, pacTsKeHHUe U CKaTHE BJOJb ocel koopauHat [IpuMeps! rapMOHMYECKUX KOIeOaHUH I OIUCaHUs

¢bynkuii. lapmMonnueckue IIPOIIECCOB B (pH3HKE

KoJIeOaHus JNomarinnee 3amanue Perrenue 3amau [1] §38-42

2 cemecTp

Pasznea 2 Hayaa MmareMaru4yeckoro aHajamsa 56

Tema 2.1 Ipenen Conepxanne 2

[10CJIEI0BATEIBHOCTH.

Teopemel 0 mpenenax 1 | [lonstTue o mnpepene mnociuenoBarenbHocTU. CylllecTBOBaHUE IIpejeda MOHOTOHHOM OrpaHWYEHHON
[IOCJIEI0BATENBHOCTU. JlIMHA OKpPY)KHOCTM M IUIOIAAb Kpyra Kak Ipeaesbl IMOCIeI0BaTEIbHOCTEN.
beckoneuHo yObIBarolasi reoMeTpuueckas nporpeccus u ee cymma. [lepexos k npeaenam B HEpaBEHCTBAX.
Brruncnenue npeaenos nociae10BaTeIbHOCTEN

Homarinee 3amanue Perenue 3aga4[2] i 5 § 24, 252 KOHCTIEKT
Tema 2.2 Ilpenen pyHkuuu. Copnepxanue 2
HenpepbIBHOCTb (hYHKIIUN 1 | IlonsTHe o npexaene ¢pyHkuuu B Touke. [loBenenne GyHKIMM Ha OECKOHEUHOCTH. BhIuncieHne npenenos.
[TonstTre o HempepbIBHOCTU (PyHKIHMH. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX (DYHKIUAK. ACHMITOTHI
rpaduka. BepTukanbHbIE M TOPU3OHTAIBHBIE ACUMIITOTHI TPadUKOB
JNomarinHee 3ananue Pemrenue 3amau [2] i 5 § 26
Tema 2.3[1pousBogHas Coaep:xanue 4

1 ‘HOH&ITI/IC O TpOM3BOJIHOW (YHKIMH, ee (U3NYECKUH CMBICI. BpluMcieHre Mpou3BOIHONW Ha OCHOBE




¢byukun. [IpousBoanas
CTETIEHHOHN (YHKIINH

‘ ornpezeneHus (anroputM B TpH mara). [IponsBoanas creneHHoN QyHKIUN

Jomainnee 3amanne Pemrenue 3amau [1] § 44,45

Tema 2.4 IIpaBuia
muddepeHIrpoBaHUSL

Conep:kanue

1 ‘ [Ipou3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO (DYHKIIUI

JNomarinnee 3amanue Pemrenue 3amauf[l] § 46

Tema 2.5 Pemenue
npoeCCHOHANBHBIX 3aJ1ad C
MOMOIIBIO TPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX

byHKIUH

IIpodeccrnonaibHO OPEHTHPOBAHHOE COJEPKAHUE

1 ‘ [Tpon3BoHBIE TOKA3aTENBHON U JIoTapu(PMUIECKO PyHKITHIA

Homainnee 3amanne Perrenue 3amau[l] § 47

Tema 2.6 IIpousBoaHbIe
OCHOBHBIX JJICMEHTAPHBIX

byHKIUH

Conep:xanue

1 ‘ [Ipon3BoiHbIE TPUTOHOMETPUUECKUX (YHKIIHI

Homainnee 3amanne Pemrenue 3amaufl] § 47

Tema2.7 [IpousBoanHas
oOpaTHON yHKINU

Conep:kanue

1 | Huddepennupoanue odpatHoi pyHkiuu. [Ipon3BoaHbIe 0OpPATHBIX TPUTOHOMETPUUYECKUX (PYHKIINUH

Jlomarintee 3amanue Perrenue 3amau[2] . 4 § 4

Tema2.8 [TpousBogHas
CJIO’)KHOW (PyHKIIMU

Conep:xanue

1 | [Tonsitue cnoxxuoi pyHkumMu (koMmo3uiuu GyHkuuii). JuddepeHimpoBaHue ClIoKHON (QyHKITUH.

Jlomaninee 3ananue Perrenue 3amau[2] ri1. 4 § 4

Tema 2.9 I'eomerpuyeckuii
CMBICII TIPOU3BOHOM.

Conep:xanue

1 FCOMCTpI/I‘leCKI/Iﬁ CMBICJI HpOI/I3BO,Z[HOI>'I. Hcnons3oBanue HpOH3BO)1HOI>i Ipnu pPCIICHHUU TCEKCTOBBIX,
rCOMCTPHUYCCKUX 3aaa4

Jlomaninee 3ananue Perenue 3amauf[l] § 48

Tema 2.10 YpaBHeHue
KacaTelbHOU K rpaduKy

byHKIIHA

Coaep:xanue

1 | YpaBHenue kacatenbHOU K Tpaduky ¢yHkmuu. Mcmonp30BaHue MPOU3BOAHOM MPH PEMICHUH TEKCTOBBIX,
reOMETPUYECKUX 3a]1a4

Jlomarnee 3amanue Perrenue 3amaufl] § 48

Tema 2.11 [IpomexxyTku

Conep:xxanue




BO3pacTaHus U yObIBAHUS
byHKIHHA

1 ‘ [TpumeHeHne TPOU3BOIHOMN IS HCCIe0BaHUs (PYHKIIMU HA MOHOTOHHOCTD

JHomainnee 3amanue Perrenue 3amau [1] § 49

Tema2.12 DxcTpeMyMsl
byHKIIUU

Conep:kanue

1

OkcTpeMyM (YHKIHMH, TOYKH DSKCTpeMyMa (JIOKaJbHOTO MaKcUMyMa U MHUHHUMYMa). [lpumenenue
MIPOU3BOIHOM ISt McciaeloBaHUS (YHKIIMH HAa SKCTPEMYMBI

JNomainnee 3amanue Perrenue 3amau [1] § 50

Tema 2.13 Bropas
MPOU3BOIHAS. BRIMyKI0CTh

rpaduka GyHKIUU

Conep:kanue

1

Du3HUECKUl ¥ TEOMETPUUYCCKUN CMBICIT MPOU3BOIHON BTOpOM mpou3BoaHoU. MccnenoBanue rpaduka Ha
BBINYKJIOCTH rpaduika GyHKIIMU U TOUKH neperuda. ['paduyeckas nHTepnperanus.

JNomainnee 3amanue Perrenue 3amau [1] §53

Tema 2.141Ipumenenne
IIPOU3BOJHOM K MCCIIEIOBAHUIO
(GyHKLIMN ¥ TOCTPOECHUIO
rpauKoB

Conep:kanue

1 | [IpumeHeHne mpou3BOTHON K UCCIEeI0OBAaHUIO (DYHKIUI U MOCTPOCHUIO TPAPUKOB MTPOU3BOJTHON

JNomarinnee 3amanue Perrenue 3amau [1] § 51

Tema 2.15 Haubonbiee u
HaUMEHbIIIEE 3HAYECHUE
(GyHKIINU Ha OTpE3Ke

Conep:xanue

1 ‘ HpI/IMeHeHI/Ie HpOH3BOI[HOfI JJIA HAaXOXKACHU A HauOOJIBIINX U HAUMEHBIINX 3HAYEHNH BETMYHH

JNomarnnee 3amanue Perenue 3amau[l] §52

Tema 2.16 Pemrenue 3amau Ha
MaKCI/IMYM 1 MUHUMYM IJIA
OITMCAHUS TIPOIECCOB B
npodeccroHanbHO 00IacTi

Hpocbeccnona.ﬂbno OPHCHTHUPOBAHHOC COACP/KAHUE

1

HpI/IMepI)I HCIIOJIb30BaHUA HpOI/ISBOI[HOI\/JI JJId HaXOXKACHUSA HAWTYydHICro pCHICHUS B INPUKIAJAHBIX 3aaadax
npodeccroHanbHOM 061acTH

JHomarinnee 3amanue Perrenue 3amaufl] § 52,59 [2] rn.5 § 32

CamocrosiTesibHas padoTa
o0yuaruuxcsi

Conep:xanue

1

Pemrenue 3a1a4 Ha MCIIONIb30BaHNE MTPOU3BOIHBIX B PEIICHUH YPAaBHEHUI U HEPABEHCTB, B TEKCTOBBIX,
(bU3MUECKUX U TEOMETPHUECKUX 3a/auaxX, HAXOXKJIEHUE CKOPOCTH IS TIPOIIecca, 3a1aHHOTro (popMyInoit nim
rpaduKom

Tema 2.17 [lepBooOpa3Has u
HEOIPEEIEHHBIN HHTErpall

Conep:xanue

1

Omnpenenenue neppooOpasHOi.
byHKIHIT

[TpaBuna BeuuciIeHHs nepBooOpas3HbIX. [lepBooOpasHble 37IeMEHTapHBIX




JHomainnee 3amanue Pemrenue 3amau[l] §54

Tema 2.18 Hemocpeactrennoe
WHTETPUPOBAHUE

Conep:xkanue

1 | MeTto1 HEMOCPEICTBEHHOIO MHTETPUPOBAHUS B HEONIPEACICHHOM UHTETpaje

JNomarinnee 3amanue Pemrenue 3amau [2] i 5§ 3

Tema 2.19 MnrerpupoBanue
METOJIOM 3aMEHbI IEPEMEHHOI

Conep:kanue

1 ‘ MeTOI[ IMOACTAaHOBKH B HEOIIPEACITICHHOM HHTErpaic

JNomainnee 3amanne Perrenue 3amau [2] a5 § 3

Tema 2.20 OnpenencHHbIN
UHTErpal

Conep:xanue

| [Tonstue onpenenennoro uurerpaina. @opmyna Hetorona-Jleitonuma

Homainnee 3amanne Pemrenue 3amaufl] § 55, 57

Tema 2.21 Metoasl
WHTETPUPOBAHUS B
OTpe/ICICHHOM HHTETpaJie

Conep:xkanue

1 l MeTton HCTIOCPCACTBCHHOI'O HMHTCIPHUPOBAHUA W METO/ ITOACTAHOBKH B OIIPCACIICHHOM HMHTCTPAJIC

JNomainnee 3amanue Perrenue 3amau[l] § 5557

Tema 2.22 KpuBonuHeiinas
Tpanenus 1 ee Iomaib

Conep:xanue

1

ITonsaTre kpuBoIMHENHHON Tpaneuuu. [liomans KpUBOJIMHEWHOU TPANCIUH.

Homarinee 3amanue Perrenue 3amau [1]§ 56,58

Tema 2.23-2.24 [IpakTudeckoe
MIPUMEHEHHE OTIPEIEIIEHHOTO
MHTETpaia il HaXOKIACHUS
IO e TIIIOCKUX PUryp

HpO(l)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUE

1 | Brruunciienue mioraaeH miockux GUryp ¢ moMoIibio ONpeIeeHHOro HHTerpaia (ciydau 1-5)

Pemrenue 3amau[l] § 56,58

Tema 2.25 TIpumepst
PUMEHEHHS UHTETPAJIOB B
¢bu3nKe U reoOMeTpuu B
CMEeLUANTbHOCTU

IIpodeccnoHaAILHO OPHEHTHPOBAHHOE COACPKAHME

1 | Pemenue reOMCTPHUICCKHUX, CI)I/I3I/I‘ICCKI/IX U JPYruXx NpUKIAAHBIX 3aaa4, C IPUMCHCHUEM HUHTCIPAJIOB B

npodeccnoHanbHO 001acTH

JNomarnnee 3amanue Perrenue 3amau [1] §59

Pa3pnen 3 DiieMeHTHI TEOPUM BEPOATHOCTEH M CTATHCTHKH

Tema 3.191eMeHTEI

\ IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME




KOMOMHATOPHKHU B OCBOSHUU
npodeCcCHOHAIBHON C(hephl.

HooqepeL[an‘/'I u OI[HOBpCMGHHBIﬁ BI)I60p HECKOJBKHUX 3JICMCHTOB N3 KOHECYHOI'O MHOKECTBA. (DOpMy.]'IBI
qucia nepeCTaHOBOK, COquaHHﬁ, paSMeHleHHfI. Pemrenne KOM6I/IHaTOpHI>IX 3a1a4 B OCBOCHHUH

npodecCuoHAIBHON chepbl

JNomainnee 3amanue Perrenue 3amau [1] § 60-63

CamocTosiTe1bHas1 padoTa
o0yyaromuxcst

Conep:xanue

1

Pabora ¢ y4yeOHbIM Marepuaiom, pemieHue 3agad rmo Tem: «Dopmyna O6uHoma Herorona. CpoiicTBa
OouHOMHATBHBIX K03 duimentoB. Tpeyronsuuk ITackamsa» [1] § 64

Tema 3.2 DaemMeHTH TEOPUH
BepoaTHocTei. CoObITHS,
BUJIBI COOBITHIA, OTIEpALIUH HAJ
COOBITHSIMH OKPY’KAIOIIETO
Mupa.

IIp

O(l)CCCHOHaJ'ILHO OPHCHTUPOBAHHOC COACP/KAHUEC

1

BeposTHOCTHBIN XapakTep pa3MYHBIX MPOILIECCOB M 3aKOHOMEPHOCTEH OKpyxkaromiero mupa. CoObITHS U
OTIBIT, BH/JIbI COOBITHIL: 2NIEMEHTApHBIEC U CI0XKHBIE COObITHS. [IpoTHBOMONOXKHBIE COOBITUS. COBMECTHBIE U

HECOBMECTHBIE COOBITHA. Cy'MMa CO6BITI/II71, IIPOU3BCACHUC COOBITHH.

Homainnee 3amanne Perrenue 3amau[l] § 65,66

Tema 3.3 BeposTHOCTB
coObITHS. TeopeMbl CII0KEHUS
Y YMHOXCHHS BEPOSITHOCTEH B
npoeCCHOHATIBHBIX 3a/lauax

IIp

Ofl)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUE

1

BepOSITHOCTI) M CTaTUCTHUYCCKAs 4aCTOTa HACTYIIJICHHUA coOrpITHs. Knaccumueckoe OIpeaACICHUC BCPOATHOCTH
COOBITHS. PaCCMOTpeHI/Ie ClIydacB U BEpPOATHOCTL CYMMBI HECOBMCCTHBIX CO6I>ITHI>1, BCPOATHOCTD
IMPOTUBOIIOJIOKHOT'O coObITHS. [ToHATHE O HE3aBUCUMOCTH COOBITHU

JHomarinee 3aqanue Perrenue 3amau[l] § 67- 70

Tema 3.4 DiieMeHTHI
CTaTUCTHKH B rpaduKax u
auarpaMmax Ha MpakTHKe

IIp

Ofl)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUE

Ilonatue o 3agayax MaTeMaTHYECKOM CTAaTHUCTUKH. Tabnuunoe u rpa(bﬂqecxoe MMpEACTAaBJICHUC JTaHHBIX.
YuciaoBsie XapPaAKTCPUCTHKHU PAIOB JAHHBIX.

JNomarinHee 3ananue Pemrenue 3amaufl] § 72

Pasznend. I'eomerpus

64

Tema 4.1BexTops! B
IIPOCTPAHCTBE.

Conep:xanue

1

OHpe,Z[CJ'ICHI/IC BCKTOpa. MOI[yJ'IB BCKTOpa. PaBeHcTBO BCKTOPOB. CnoXeHHE U BBIYMTAaHHUE BCKTOPOB U
YMHOXKXCHHE BEKTOPA HA YHCJIO. KOJ’IJ’H/IHeapHI)Ie BCKTODBGI. Paznoxenue BCKTOpa M0 IBYM HCKOJIJIMHCAPHBIM




BCKTOpPaM. KOMHJIaHapHBIe BCKTOPHGI. Paznoxenue mo TPEM HCKOMINIIAHAPHBIM BCKTOPAM. KonuyectBeHHbIE
PaCUCTEI.

Jomarinnee 3amanue Pemenne 3amau[3] rr. 4 § 1-3

Tema 4.2 KoopauHaTsl 1
BEKTOPHI B IPO(HECCUOHATILHOM
NEeATEILHOCTH

IIp

O(l)CCCHOHaJ'ILHO OPHCHTUPOBAHHOC COACP/KAHUEC

1

JlexkapToBbl KoopAuHATHl B mpocTpancTtBe. Koopaunatel Bektopa. CKansipHOE MPOU3BEIECHUE BEKTOPOB.

dopmysa pacCTOSHUS MEXAY ABYMs TOUKaMH. YTOJI MEXAy BekTopamu. KonnuecTBeHHbIE pacyeThl.

Jomarinnee 3amanue Perenne 3amad[3] rr. 4 § 1-3, 1. 5 § 1-2

Tema 4.3 YpaBuenus chepsl u
MJIOCKOCTH.

Conep:kanue

1

VYpaBuenus coepsl u mwiockoctd. KacarenpHast mutockocts K chepe. DopMyna paccTosiHES OT TOYKH 0
IJIOCKOCTH

Homainnee 3amanue Pernenue 3amay [3]r. 6 § 3

Tema 4.4 Crepeomerpusi.
[IpsiMBIE U TUIOCKOCTH B
MIPOCTPAHCTBE U
npodeccHnoHATEHOM
JESTEIBHOCTH

IIp

Ofl)eCCI/IOHaJIbHO OPHCHTHPOBAHHOC COACPKAHUE

1

[Tonatne 00 aKCHMOMAaTHYECKOM CIOCOOE MOCTPOSHHS] T€OMETPHH. POJb AKCHOMATHKH B MAaTEMAaTHKE;
BO3MOKHOCTB IIOCTPOCHHSI MaTEMAaTUYECKUX TEOPUM HA aKCMOMATHYECKOW OCHOBE; 3HAYEHUE aKCUOMATHKHU
UIs Ipyrux obnacted 3HaHMS M JJi1 NPAKTUKU. . BO3MOKHOCTM T€OMETpUHU [UIsl ONMCAaHUS CBOMCTB
pEeabHBIX MPEIMETOB U X B3aUMHOTO pacrnoyiokeHruss OCHOBHBIE TIOHATHS CTEPEOMETPUH (TOUKa, MpsAMas,
MIJIOCKOCTh, MPOCTPAHCTBO). AKCHOMBI cTrepeoMmeTpun. CrnenctBus u3 akcuoM. lIpsiMple W TuiocKocTH B
MIPOCTPAHCTBE

Homamnee 3aganue Pemenue 3anayu [3] BBeneHue

Tema 4.5 IlapannenbHOCTD
MPSIMBIX, TAPAIIENIEHOCTD
MPSAMON U TIIOCKOCTH

Conep:xanue

1 l HapaJ'IJ'IeJ'ILHOCTb MPAMBIX, TapaAJIJICIIbHOCTD HpﬂMOfI " INIOCKOCTH, IIPU3HAKH U CBOMCTBaA

Pemienne 3amau [3] rn. 1 § 1

Tema 4.6 Baumuoe
PacCIIOJIOKCHHUE IPSAMBIX B
MPOCTPAHCTBE. YTOJ MEKIY
MPSIMBIMU B IIPOCTPAHCTBE.

Conep:xanue

1

HapaHJ]eJ'ILHLIC, MEPCCCKAIMNECA U CKPCIIUBAIOIIUCCA TIPAMBIC. Yron MCXKAY NPSIMBIMHA B ITPOCTPAHCTBE.

Homamraee 3aganue Pemenue 3amad [3] 1.1 § 2




Tema 4.7 IlapannenbHOCTD
TJIOCKOCTEM

Conep:kanue

1 | [TapannensHOCTh MIIOCKOCTEH. [Ipu3HaKu ¥ CBOMCTBA MapauieIbHBIX IJIOCKOCTEH

Homamnee 3ananue Pemenue 3amay [3] .l § 3

Tema 4.8
[lepneHUKyYISIPHOCTD MPSMBIX
B IIPOCTPAHCTBE.
[leprieHAMKYASAPHOCTD MPSIMOiL
U TUIOCKOCTH

Conep:xanue

1 | [lepnennukynsipHble TpsiMble B IpocTpaHcTBe. [lepneHAuKyIspHOCTh MPSMOM M MJIOCKOCTH, MPHU3HAKU U

CBOICTBa

Homamnee 3ananue Pemenue 3anay [3] . 2 § 1

Tema 4.9 Ilepnienauxysnsip u
HAKJIOHHAS K IJIOCKOCTH.

Conep:xanue

1 | PaccrosiHust OT TOYKM A0 IUIOCKOCTU. PaccrosHue OT mnpsiMOM A0 IUIOCKOCTU. PaccrosiHue Mexay
MapaJUICIbHBIMU IIJIOCKOCTAMH. PaccrosiHue MeXay CKpeIMBarOIMMHUCS OpsMbIMH. llepnieHnukynsap u

HaKJIOHHAasA

Homamnee 3ananue Pemenue 3anay [3] . 2 § 2

Tema 4.10 Teopema o Tpex
MEPIEHIUKYISIPAX. YTOI
MEXy NPSMOHN U IIIIOCKOCTBIO.

Conep:xanue

1 | TeopeMma 0 Tpex neprneHANKyIIApax. Yol MEKIY IPSIMOU U IJIOCKOCTBIO.

Homaimnee 3aganue Pemenue 3anay [3] rn. 2 § 2

Tema 4.11 J/IByxrpanHblIif yroa

Conep:xanue

1 ‘ JIByXTpaHHBIN yroJ, JUHEWHBINA yroJl JBYXTPAHHOI'O yrJa.

Homamnee 3aganue Pemenue 3agay [3] .2 § 3

Tema 4.12
[leprieHAMKYAAPHOCTH
IJIOCKOCTEN

Conep:xanue

1 | [lepnenuKynspHOCTB MIIOCKOCTEN. [IpU3HaK MeprneHMKyISIPHOCTH JBYX IUIOCKOCTEN

Homamnee 3aganue Pemenue 3amay [3] 1.2 §

Tema 4.13 MHOTOTrpaHHUKH B
npodeccnoHaNbHOMI
AEATeLHOCTH

IpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME

1 | [lonsiTne mMHOrorpaHHuka. BepuuHbl, pedpa, rpaHu MHOTorpaHHuKa. PasBepTka. MHOrorpaHHble YTJIbl.

Beinyksible  MHOrorpaHHuku. Teopema Oiinepa. [lonatue miomAaM TOBEPXHOCTH U oObeMa

MHOT'OT'PaHHUKOB UX ITPUMCHCHHC B HpO(I)CCCHOHaHLHOﬁ JACATCIIbHOCTH




Homamrnee 3aganue Pemenue 3amay [3] .3 § 1, 3

CamocrosiTesibHas padora
00y4Jarouuxcs

Conep:xkanue

1 | IlogroroBka pokiana mno teme «lIpeacraBienne o MpaBUIBHBIX MHOTOTPAHHUKAX (TETpa’p, KyO, OKTasp,
JOJIEKA3p U UKOCA3IP)»

Tema 4.14 [Ipusma.

Conep:xanue

1 | [Ipusma, ee ocHOBaHUs, OOKOBBIE pedpa, BbICOTA, OOKOBash MOBEPXHOCTh. [IpsimMas U HaAKJIOHHAs MpU3MA.
[IpaBunbhas npuzma. CUMMETpUU B IPU3ME

Homamnee 3ananue Pemenne 3anay [3] r.3 § 1

Tema 4.15 [Tapamienenurmne.

Ky6 B ocBOCHHH
CIEIUATBHOCTH.

Tema 4.16 ITnomans
MMOBEPXHOCTH MIPU3MBI,
PSIMOYTOJIBHOTO
napajuiesienurnesa, Kyoa

Conep:kanue

1 | [Hapannenenunea. HaknoHHbIH, npsiMOH, npsMoyroibHbId napamnenenumnen. Ky6. Cummerpuu B kyOe, B
napajuieenuIe/e.

Pemenne 3amgau [3]rn 1 §4

Conep:kanue

1 | ®opMynbl TIIOMIAIM MOBEPXHOCTEH MPU3MBI, IPSMOYTOJIBHOTO Mapajiesenumnesa, Kyda s MpakTHIeCKUX
pacyeToB

Pemenue 3amay [3] rm.2 § Irn.3 § 1

Tema 4.17 O6beM npU3MBI,
IPSIMOYTOJIBHOTO
napajuieyenumnesaa, kyoa B
npodeccnoHanbHOM 001acTH

Hpocbeccnona.ﬂbno OPHCHTHUPOBAHHOC COACP/KAHUE

1 ‘ ®opmysbl 00beMa MPU3MBI, IPSIMOYTOJIBHOTO Mapaljiesienuneaa, Kyoa ux NpakTHYecKoe MPUMEHEHHE

Jowmamrnee 3ananue Pemenne 3anay [3] rn.7 § 1-3

Tema 4.18 [Iupamua

Conep:xanue

1 | Ilupamuna, ee ocHoBaHUE, OOKOBbIE pedOpa, BbICOTA, OOKOBas MOBEPXHOCTh. TpeyrojbHas MUpaMUAA
(terpasap). IlpaBunbhas nupamuna.Cummerpun B nupamujie. [loctpoenue ceuenuit

Homamnee 3aganue Pemenue 3agay [3]rn 1 §4, .3 § 2

Tema 4.19 Yceuennasa
MUpamMua.

Conep:xanue

1 ‘ VYceuennas nupamuaa. [loctpoenne ceuenuia

Homamnee 3aganue Pemenue 3anay [3] ri. 3 § 2

Tema 4.20 Iinomans

Conep:xanue




MOBEPXHOCTU MUPAMU/IBL,
YCEUEHHOU MUpamMuIbl

1 ‘ DopMyJIbl TUIOUIAIA TOBEPXHOCTH MUPAMU/IBI, YCEYCHHOU MTUPAMMU/IBI

Homamnee 3ananue Pemenne 3anay [3] 1. 3 § 2

Tema 4.21 O6beM nupaMuIbI

Conep:xanue

1 ‘ ®opmysbl 00beMa MUPAMUIbI, YCEYCHHONW MTUPAMU/IBI

Homamnee 3ananue Pemenne 3anay [3] m.7 § 3

CamocrosiTesibHas padora
00y4Jaroumuxcs

Conep:kanue

1 | [TonroroBka noknana «IloHsTHE CHMMETPUM B IPOCTPAHCTBE: LIEHTPAJIbHAS, OCEBAs, 3€PKAJIbHAS

Tema 4.22 Tena u
MOBEPXHOCTHU BpaIllEHUs UX
MIPUMCHCHUC B
npodecCuOHAIBHON 00J1aCcTH
Humaap.

IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJEPKAHME

1 | Tena u moBepxHOCcTH BparieHus. [ToHATHE MI0IIAIU TOBEPXHOCTH U 00beMa Tela. OTHOIICHHE TUIOIIAICH
MoBepXHOCTe W 00BeMOB mMoA0OHBIX Ten. [lwmmanp. OcHoOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTD,

oOpasyromiasi, pazBepTka. OceBble CEUCHHS U CEUSHHSI, apaIeIbHbIe OCHOBAHUIO

Jomarinnee 3amanue Penenne 3aaa4 [3] 1.6 § 1

Tema 4.23 [liomans
MMOBEPXHOCTH IIUIHH/PA
mpodecCHOHANBHBIX 3a7adax

Hpocbeccnonaﬂbno OPHCHTHPOBAHHOC COACP/KAHUEC

1 | bokoBas u nosiHas MOBEpXHOCTh UIMHAPA. DOpMyIIbl IUTIOIIAAN TIOBEPXHOCTEH IHIIMHIAPA

JomamnHee 3ananue Pemenne 3amay [3] mr.6 § 1

Tema 4.24 O0bemM HUTUHAPA
B ITPAKTUYECKHX 3a7a9ax

Conep:xanue

1 ‘ ®opmyiel 00beMa IMIMHAPA Ha IPAKTUKE

Jomaniree 3aganue Pemenue 3amay [3] . 7 §2

Tema 4.25 Konyc. OCHOBHBIE
MOHATHUA. Y CEYEHHBIH KOHYC

Conep:xanue

1 | ITousarue KOHYCa, YCCUCHHOI'O KOHYCA. OCHOBaHI/Ie, BBICOTA, OokoBas MMOBCPXHOCTD, 06pa3y101ua${,
Pa3BCPTKa KOHYCA. CeueHus KOHYCa

Jomarninee 3amanue Pemenne 3amau[3] 1. 6 §2

Tema 4.26 ITnomans
MMOBEPXHOCTH KOHYCa,
YCEUCHHOTO KOHYCA .

Conep:xanue

1 | bokoBas u moJHas MMOBCPXHOCTH KOHYCA. CDOpMy.]'IBI IIomaau HOBCpXHOCTCﬁ KOHYCa, YCCUCHHOI'O KOHYCa
Hcnonws3oBaHne Hx IIpH pCIICHUN TPAKTHUYCCKUX 3a1a1

JomamrHee 3ananue Pemenne 3amau [3] 1.6 § 2

Tema 4.27 O0beM KOHYcCa B

Conep:xanue

1 ‘ dopmyinel 00beMa KOHYCa, YCEYEeHHOTo KoHyca [IpakTuueckoe npuMeHeHune




MPAaKTUYECKUX 3a]a4ax Homamrnee 3aganue Pemenue 3amay [3] rn.7 § 3

Tema 4.28 Illap u cepa. IIpodeccnoHaILHO OPMEHTHPOBAHHOE COIePKAHUE 2

[Tnomans chepsl. 1 | [ap u cdepa, ux ceuenus. Popmysl miomagu cheps
IIpumenenue B npakTuieckux | Jlomamnnee 3aganue Pemenue 3amay [3] 16§ 3, .7 § 4
pacderax 10 CIeIHaTbHOCTH

Conep:xanue 2

Tema 4.29-4.30 O6bem 11apa u >
1 ‘ dopmyiel 00BEMa IIapa U €ro YacTei: IMapoBOro CerMeHTa, IIapoBOT0 CEKTOPa, MApOBOTO CIIOS

ero gacTteu

Homamrnee 3aganue Pemenue 3amau [3] rn. 7 §4
Bcero 234
IIpoMe:xyToyHast arTecTanus (3K3aMeH) 22

HUroro: 256




3. YCJIOBUSA PEAJIN3AIIMU ITPOTPAMMBI YYEBHOM JUCIIUITLJIAHBI

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne
Peanun3zanus nporpaMmsl AUCHUILIMHBI TPEOYeT HAIMYMsL yUeOHOro KaOMHeTa MaTeMaTHKH.
O6opynoBanue yaeOHOTo KabUHeTA!
— II0CaJ0YHbIE MECTA 10 KOJMUYECTBY 00yJaroIuXcs;
— pabouee MecTO IperoiaBaTes;
— JIOCKa;
—  CTelIax;
— KOMIUIEKT y4yeOHO-HarJISAHbIX TOCOOUH U TUIaKaTOB MO JUCLUILUIMHE.

TexHuueckue cpencTBa 00ydeHus:
—  MyYJbTHUMEANITHOE 000pya0BaHKE (IIPOCKTOP, IKPaH);
— DJIEKTPOMArHUTHAsI HHTEPAKTUBHAS JOCKA;
— TEPCOHAIBHBIN KOMITBIOTEP (CUCTEMHBIN OJIOK, MOHUTOD, KJIaBUATYPA, MBIIIIb, KOJIOHKH);

3.2 UndopmanuonHoe odecriedeHne peajn3aniuu NporpaMmmal

3.2.1 OcHOBHBIE TI€YaTHBIC U3TAHUS:

1. Maremaruka: anreOpa U Hadajsa MaTeMaTHYECKOTO aHAM3a, TeOMeTpusi. Anredpa U Havaa
Maremaruueckoro ananuza. 10-11 kimacc. Anmumos IILA., Konsirun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemenue, 2022.

2.Marematuka: anrebpa U Hadajga MaTeMaTHYECKOIo aHalu3a, reomerpus. Anrebpa U Hadana
MareMatnueckoro ananmza (B 2 4dactax). 10-11 kmacc. Yacts 1: Mopakosuu A.I'., Cemenon I1.B.;
Yactp 2: Mopakosuu A.I'. u ngpyrue; noa penakuueint Mopakosuda A.I'. - M: Muemosuna, 2021.

3.Maremaruka: anreOpa ¥ Havyaja MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10-11
kiacce. Atanacss JI.C., byry3os B.®., Kagomues C.b. u ngpyrue. - M: IIpocsemenune, 2022.

3.2.2]10n0JIHATEIbHBIE HCTOYHUKH

1. Maremaruka: yuyeObnunk/ bammakoB M.W.- 5-e u3g., crep. - M: M3pmarenbckuit 1eHTp
«Axkanemus» , 2018. (Cpennee npodeccuoHaabHOE 00pa3oBaHUE)

2.MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIN3a, TeOMETpHUs. Anredpa U Havaa
MareMatuueckoro aHainmusa (B 2 gactsax). 10 knacc. Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; YacTs
2: Mopnkosuu A.I'. u apyrue; nox penakuueir Mopakosuua A.I'. - M: Muemo3una, 2021.

3.MaremMatuka: anreOpa u Havyajla MaTeMaTHYECKOT0 aHAJIN3a, TeoMeTpus. AnreOpa 1 Hadata
MmaTeMmaTudeckoro anamm3a. 10 xmacc. Huxonwckuii C.M., IlotamoB M.K., PemernuxkoB H.H. u
npyrue. - M: IIpocsenienue, 2021.

4. MatemaTuka: anrebpa M Hauajga MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. Anredpa u Havaia
MmaTeMaTuueckoro aHamm3a. 11 xmacc. Huxonwckuit C.M., IlotamoB M.K., Pemernmkor H.H. u
npyrue. - M: IIpocsenienue, 2021.

5.Marematuka: anreOpa U Hayajla MaTeMaTHYeCKOrO aHanmu3a, reomerpus. ['eomerpus.10-11
knacc. [ToropenoB A.B. Maremaruka: anreOpa M Havajla MAaTeMaTHYECKOTO aHaIHM3a, T€OMETPHS.
I'eomerpus.10-11 xmacc. [Toropenos A.B. - M: IIpocsemenue, 2019.

3.2.3.1InTepHET pecypcehl:

1. DnexTpoHHO-OMONIMOTEUHAS cuctema [DnexkTpoHHBII pecypc] — pEXUM
noctyna:http://znanium.com/ (2023).

2. UndopmanioHHbIe, TPEHUPOBOYHBIE W KOHTPOJIBHBIE MaTepHaibl [ DIEKTPOHHBIH pecypc]| —
pexum gocrymna: http://www.fcior.edu.ru (2023).

3.Bcepoccuiickue wuHTepHeT-onmuMmmnuanel. - URL: https://online-olympiad.ru / (mara
obpamenust: 12.07.2023). - TekcT: 2IeKTPOHHBIH.



http://www.fcior.edu.ru/
https://online-olympiad.ru/

4.Enunas xoiuteknms IMQpoBBIX o0pasoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru/ (mata oopamenusi: 08.07.2023). - TekcT: 2IEKTPOHHBIH.

5.Hayunas oanextponHas Oubmuoreka (HOB). - URL: http://www.elibrary.ru (mara
oopamenus: 12.07.2023). - TekcT: 3NeKTPOHHBIH.

6. [ToBTopum marematuky. - URL: http://www.mathteachers.narod.ru / (mata oOparueHwusi:
12.07.2023). - TeKcT: 31IeKTPOHHBIH.

7. ®epepanbubiii mopran «Poccuiickoe obOpazoBanme». - URL: http://www.edu.ru / (mara
oopamenust: 02.07.2023). - TekcT: 3NEKTPOHHBII.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.elibrary.ru/
http://www.mathteachers.narod.ru/
http://www.edu.ru/

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOW U CLHUTIIMHBI

Pe3yabTaThl 00yuenus

@opMbI U METOABI KOHTPOJISI U OLIEHKH
pe3yJbTATOB 00y4eHus

1) Bjpagenue  MeTOAaMH  JIOKa3aTENIbCTB,
QITOPUTMAMH  PEIICHHS  33Ja4,  yYMCHHE
(GbopMyIMpOBaTh  OMPEICIICHUsI, AKCUOMBI H
TEOPEMBI, PUMCHSITh UX, IIPOBOIUTH
JIOKa3aTeNIbHBIE PACCYKICHUS B XOJC PEIICHHUS

3aja4;

Ompoc no Temam 2.1-2.2,2.11,
TectupoBanue (teoperudeckoe) mo temam 4.1-
4.12

DK3aMeH

2)yMeHHE OIEPUPOBaTh MOHATHSIMH: CTCICHb
qucia, JiorapudM 4Ymcia, YMEHHE BBITOJIHSTH
BBIUMCIICHUEC 3HAYCHWH W  MpeoOpa3oBaHUS
BBIDQKEHUH CO CTeNeHsMH W Jorapudmamu,
peoOpa3oBaHUs JPOOHO-PAIMOHATBHBIX
BBIPAYKECHU I

Ormpoc u TectupoBanue o remam 1.3-1.5,
1.19-1.23,MaTeMaTHYECKUH TUKTAHT
DK3aMeH

3) yMeHue onepupoBaTh NOHITUIMU:
palnoHAIBHbIE, UPPALMOHATIBHEIC,
MoKa3aTebHbIe, CTETICHHBIE, JIoTapu(MUIECKue,
TPUTOHOMETPHYECKHUE YPAaBHEHUS
HEPaBEHCTBA, MX CHCTEMBI;

TectupoBanme mo Ttemam  1.10-1.14,1.16-
1.18,1.25-1.27,1.35-1.41 permienne ynpakxHeHUU
0 TeMaM, BUKTOPHUHA

Ok3aMeH

4) yMeHHEe ONepHpOBaTh MOHATUSAMH: (DYHKIHS,
HeTIpepbIBHAS byHKIMA, IPOU3BO/IHAS,
nepBooOpaszHas,  ONpPENEICHHbIH  HHTEerpa;
YMEHHUE HaXOAUTh MPOU3BOHBIE FIEMEHTAPHBIX
(GyHKIUH, UCNONb3ysl CHpPaBOYHbIE MaTepUabl;
UCCIIeIoBaTh B MPOCTEHIINX Caydasx (PyHKIUH
Ha MOHOTOHHOCTb, HaXOJHUTb HauOOJIBIIINE U
HauMEHbIIME 3HaueHuss (QYHKUUHA; CTPOUTH
rpaduKd  MHOTOYICHOB C HCIIOJIB30BaHUEM
anmapara MaTeMaTH4ecKOro aHanu3a;
IIPUMEHATh IIPOU3BOJHYIO IIPU PEILICHUU 3a1ad
Ha JIBU)KEHUE; pemarb MPAKTUKO-
OPHUCHTHPOBAHHBLIC 3aJJa4d Ha HauOOJIbIIINE W
HalMEHbIINE 3HAYEHMs, HAa HaXOXKICHUE MYTH,
CKOPOCTH M YCKOPEHHS;

Teopernueckuii onpoc 1.6,1.7,2.3-2.8
Pewmenue 3amay mo remam 2.11-2.16
DK3aMeH

5)ymenue OIEepPUPOBATH MOHATUSMHU:
pamnroHambHast GbyHKIHA, MoKa3aTeIbHas
byHKIHA, CTETIICHHAsI byHKLu,
jJorapudmuyueckas byHKIMS,
TPUTOHOMETpUYEeCKHe  (QYyHKIMH, OOpaTHbIE
(GyHKIIUHY; YMEHUE CTPOUTH TpaduKU N3YUEHHBIX
GyHKUMH,  WUCHONB30BaTh  TpapUKd  IIPH

M3y4eHUN TIPOIIECCOB M 3aBUCHUMOCTEH, TIpH
pelIeHnH 3a7a4d U3 IPYruX y4eOHBIX MPEeIMETOB
M 3a7ad W3 pPEATbHOW JKU3HU; BBIpAXaTh
(dhopMylaMy 3aBHCUMOCTH MEXKy BEJTHUYNHAMU;

Teoperuueckuit onpoc 1.6-1.8
TectupoBanue nmo temam1.15,1.24,1.43-1.45

DK3aMeH




6)ymMeHHe pemiath TEKCTOBBIC 3a/a4d Pa3HBIX
TUNOB (B TOM 4MCIE Ha MPOLEHTHI, AOIH H
yacTh, Ha JABW)KEHHE, paboTy, CTOMMOCTb
TOBApOB M YCIYT, HAJOTH, 3aJa4d U3 OOJIACTH
yIpaBiIeHUs JUYHBIMU u CEeMEMHBIMU
¢buHancamm); COCTaBJISITh BBIPaXKECHMS,
YpaBHEHHUSI, HEPABEHCTBA M MX CHCTEMBI IIO
YCIOBHUIO 3a/ladd, MHCCIEN0BaTh IOJy4YEHHOE
pellleHre U  OLIEHHWBAaTh MPaBAOINOJ00HOCTh
pE3yJIbTATOB;

Pemenne npakrudeckux 3amgau2.14-2.16

DK3aMeH

7)yMeHHE ONEPHUPOBATH TMOHATHUSIMU: CpEIHEES
apudmernueckoe, MeauaHa, HAHOONbIIEE W
HaMMCHBIICe 3HAYCHHs, pa3Max, IUCIEepCHs,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOIO HabOpa;
YMEHHUE U3BJICKATbh, UHTEPIPETHPOBATH
nH(pOpMaINIO, IPEICTABICHHYIO B TaOIUIIaX, HA
Jrarpammax, rpadukax, OTPAXKAIOIIYIO
CBOWCTBA pealbHBIX TMPOILECCOB M SIBIICHHIA;

Pemenue npaktuyeckux 3agad no reme 3.4
DK3ameH

IOpEACTaBIATh HMHGOPMALMIO C  [OMOIIbBIO

Ta0JIHUIl u UarpaMM; MCCJIE0BATh

CTaTUCTMYECKHE JaHHble, B TOM 4YHCIE C

IPUMEHEHUEM  TIpapUuecKuX  METOJ0B U

JIEKTPOHHBIX CPEJICTB;

8) yMeHue OIIEpUPOBATh noHstusimu: | Onpoc no teme 3.1

CIly4aliHbIIl OMNBIT M clydailHoe coObiTue, | TectupoBanue no temam 3.2-3.3

BEPOSITHOCTh  CIYYalHOTO COOBITHS; yMEHHE
BBIYHCIIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadM4ecKux METOJIOB; MPUMEHSITH (POPMYIIBI
CIIOXKCHUSI W YMHOXCHHUS  BEPOATHOCTEH,
KoMOWHATOpHBIE (GakTel W (GOPMYJIBI  IPH
pelieHnH  3ajiay; OLEHMBAaTh  BEPOSATHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO co
Clly4yailHBIMH BEJIMYMHAMH; YMEHHUE NPUBOIUTH
MIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJIBIIINX YHCEI B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

DK3aMeH

9) yMeHue omepupoBaTh MOHATHIMHU: TOYKA,
npsiMas, IIJIOCKOCTB, IIPOCTPAHCTBO,
JIBYTPAHHBIN YTOJ, CKPELIMBAIOIIMECS IPSMBIE,
[apajuIeIbHOCTh u MEePIEHIUKYISPHOCTD
MPSMBIX U IUIOCKOCTEH, YIOJl MEXAY NPSIMbIMH,
yroa MexAy MNpsAMOW M IUIOCKOCTBIO, YIOJI
MEXIy IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSAHUE MEXAY MPIMBIMH,
paccTositHuE MEXKIy IUIOCKOCTSIMH; yMEHHUE
HCIIONB30BaTh NP PELICHUHU 3a/1a4 U3Y4YCHHBIC
(bakTbl U Teopembl IUIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHpA;

Teopetnueckuii onpoc no reamam4.4-4.7

TectupoBanwue mo remam4.8-4.12
DK3aMeH

10)ymenue OIIepUpPOBATH MOHATUSIMHU:
MHOTOTPaHHHUK, CEUYEHHWE MHOIOTPAHHHKA, KYO,
napajiesienunes1, npusma, nupamuia, Gurypa u
MOBEPXHOCTh BpallleHus, [WINHIP, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl BpalleHHs, TIOCKOCTb,

TectupoBanue o remam 4.13-4.30
Pemenwe 3ama4 mo rotoBeM uepTekam4.13-4.30

DK3aMeH




Kacaromasics  chepel, [HIMHApPA, KOHYCA,
I1o1Iaab HOBerHOCTI/I HI/IpaMI/II[I:I, HpI/I3MI:I,
KOHYyCa, IWIMHApPA, IUIOMmaab cdepbl, 00beM
Ky0a, TPSIMOYTOJIBHOTO  MapajuiesienuIe/a,
MAPaMHJIBI, TIPU3MBI, HWIMHIpa, KOHYCa, IIapa;
YMEHHE  M300pakaTh  MHOTOTPAHHHUKH |
MMOBEPXHOCTH BPAICHHS, KX CCUCHHUS OT PYKH, C
IIOMOIIIBIO ‘IepTe)KHBIX I/IHCTPYMGHTOB nu
3JICKTPOHHBIX CPEJCTB; YMEHHE paclo3HaBaTh
CI/IMMeTpI/IIO B HpOCTpaHCTBe; YMCHI/IC
pacro3HaBaTh MpaBUIbHBIC MHOIOIPAHHUKH,

11)ymeHue onepupoBaTh MOHATHIMU: JBHKCHUEC
B IPOCTPAHCTBE, MOJOOHBIE (QUIypHl B
IIPOCTPAHCTBE;  MCIOJb30BaTh  OTHOLIEHHE
IUIOINAJeH MOBEPXHOCTEW U 00bEMOB IOJOOHBIX
¢buryp npu pemnieHuu 3aaay;

Pemenue MMPAKTUYCCKUX 3aJja4 10 TCMaM

4,7,4.16,4.20,4.23,4.26
DK3aMeH

12)ymenue BBIYHCIISTH r€OMETPUUYECKHE
BEeIMYMHBI (JJIMHA, YroJI, IUIOIIA]h, OOBEM,
IUIOIIA/b MTOBEPXHOCTH), HCIIONIB3YS H3yYCHHBIC
(hOpMYITBI U METO/THI,

Pemenne nmpakTuueckux 3aaad mo TeMam
4.16-4.30
DK3aMeH

13)ymenue OTIepupPOBAThH MOHSTHSIMH:
MPSIMOYTOJIbHAS cucremMa KOOPJIUHAT,
KOOpJIUHATBl TOYKH, BEKTOP, KOOPAMHATHI

BEKTOPA, CKAJSIPHOE MPOU3BEICHHE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOHM3BEICHUEC
BCKTOpa Ha 4YHUCIIO;, HAXOJUTh C IIOMOIIBIO
W3YUCHHBIX (OPMYJT KOOPIUHATHI CEPEIAMHBI
OTPC3Ka, paCCTOAHUC MCKAY ABYMA TOYKAMMU;

TectupoBanue no remam 4.1-4.3
OK3aMeH

14)

yMEHHE BBIOMpPATh TOAXOISIINN U3y4YEHHBIN
METOJX ISl pELICHHUs 3aJayd, paclo3HaBaTh
MareMaTudeckue (akThl W MaTeMaTHUYeCKHe

MOJIEJIM B TNPHUPOAHBIX U  OOLIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOIUTH
IIPUMEPBI MaTeMaTHYECKUX OTKPBITHH
POCCHUICKOM ¥  MHMPOBOM  MaTeMaTH4ECKON
HAayKU.

Omnpoc no Temam2.16,2.23-2.25
WNuauBuayabHbIE COOOMICHHUS 110 TeMaM
3.1-3.4.4.13,4.18.4.22,4.24,4.28.
OK3aMeH

15) ymenue onepuposams nowsimusimu:
onpeoeneHue, akcuoma, meopema, cieocmsue,
CBOUCMBO, NPUZHAK, OOKA3AMENbCMBO,
PABHOCUNbHBLE (POPMYTUPOBKU,; YMeEHUe
Gopmynuposams obpamuoe u
NPOMUBONOONCHOE YIMBEPHCOEHUE, NPUBOOUND
npuMepsl U KOHMPNPUMEPbl, UCHOLb308AMD
Memoo Mamemamuyeckou UHOVKYUU,
npo8oOUMb 00KA3AMeENbHbIE PACCYHCOCHUS NPU
peuweHuu 3a0ay, OYeHUBamb J102UYECKYI0
NPABUILHOCIb PACCYHCOCHUU,

Ompoc o Temam 2.1-2.2,2.11,
TectupoBanue (TeopeTudeckoe) mo temam 4.1-
4.12

OK3aMeH

16) ymenue onepuposamv nonsmuamu:
MHOXHCECMBO, NOOMHONCECMBO, ONepayu Hao
MHOJICECMBAMU,; YMEHUE UCNONb306ANb

Pemmenne nmpakTudeckux 3aaad mo remam 3.1-3.4
DK3aMeH




MeopemuKo-MHOMCeCMEEeHHbILL annapam OJisl
ONUCAHUS PEATIbHBIX NPOYECCO8 U ABNEHUU U NPU
peuteHuy 3a0ay, 8 mom yucie u3 opyux
VUeOHbIX NpeoMemos;

17) ymenue onepuposams nonsmusamu: spag,
ces3HblLL epagh, Oepeso, yuki, epag Ha
NIOCKOCMU; YMeHUe 3a0a6amb U ONUCIBANb
2paghvl paziuuHbLIMU CHOCOOAMU,; UCNOIL308AMD
epagel npu pewieHuu 3a0ay;

Pemienue npakTuueckux 3aaay no remMam3.2-3.4

18) ymernue c60600H0 onepuposamo
NOHAMUAMU: COUYemanue, NepecmanosKd, YUcio
couemaHull, YUcio nepecmano8ox, OUHOM
Hviomona; ymenue npumensameo
KOMOUHAMOpHbIE pakmbvl U paccyicoeHus: 01
peuwenus 3a0auy;

TectupoBanue o teme 3.1

19) ymenue onepuposamv nonssmuamu:
HaAmMypaibHoe YUucio, Yyeioe Yucio, OCmMamox no
MOOYII0, PAYUOHATLHOE YUCTIO, UPPAYUOHATLHOE
YUCTIO, MHOICECTNE8A HAMYPATIbHBIX, YETbLX,
PAYUOHATLHBIX, OCUCMBUMENbHBIX YUCE,
YMeHUe UCNOIb308aAMb NPUSHAKU 0eIUMOCTU,
HauMeHbWUl oowuil 0enumens U HauMeHbuLee
obuee kpammuoe, ancopumm Eexiuoa npu
peuteHuuy 3a0ay, 3HaKOMCME0 C Pa3IUdHbIMU
NO3UYUOHHBIMU CUCEMAMU CYUCTICHUS,

Pemenne nmpakTudeckux 3aqad mo remam 1.1-1.2

20) ymenue c60600H0 onepuposams
NOHAMUAMU: CIMENelb C YelblM NoKa3amenem,
KOPEHb HAMYPAIbHOU CIeneHu, Cnmenets ¢
PAYUOHATILHBIM NOKA3AMENeM, CIeNnetb C
oelicmeumenbHbiM (8euecmeeHHbIM)
nokasamenem, 102apu@m 4ucia, CUHyc, KOCUHYC
U MAH2EHC NPOU3BOTLHO20 YUCTA,

TectupoBanwue mo temam 1.3-1.5,1.19,1.28-1.29

21) ymenue onepuposame NOHSAMUAMU.
MOAHCOECMBO, MONCOECMBEHHOE
npeobpaszosatue, ypasHenue, HepageHCmaeo,
cucmema ypasHeHull U HepageHcms,
PABHOCUTLHOCHb YPABHEHU, HePABEeHCME U
cucmem, payuoHaIbHule, UPPAYUOHATbHbBLE,
nokaszamebHvie, CMeneHHble,
Jo2apughmuyeckue, mpuecoHoOMempuiecKue
VPAaBHeHUsl, HEPABEHCMBA U CUCEMbL; YMeHUe
peuiams ypasHeHusl, HepA8eHCmed U CUCIEeMbL C
NOMOWBIO PA3IUYHBIX NPUEMO8, Pellams
VPABHEHUsl, HEPABEHCMBA U CUCEMbL C
napamempom,; NpUMeHsms YPaGHeHUs,
Hepagencmaa, ux cucmemvl OJis peueHust
MamemMamuyecKux 3a0ay U 3a0a4 U3 pasiuyHuix

TectupoBanue 1O 1.9-1.14,1.16-
1.18,1.25-1.27,1.39-1.40

OK3aMeH

TEMaM




obnacmetl HAYKU U peatvbHOU HCUHU

22) ymenue c60600HO onepuposams
nouamuamMu: epapux gyukyuu, obpamuas
QyHKyua, KOMRO3UYUs GYHKYuULl, TUHEUHAS
@DyHKyus, KeaopamuuHas QyHKYUs, cmeneHHas
@yHKYUA ¢ yervim nokazamenem,
mpucoHomempuueckue yHKyuu, 0opamuule
mpuzoHomempuieckue yHKyuu,
NOKA3amMenbHas u 102apumuyeckas Qyukyuu;
YMeHUue cmpoums 2papuxu GyHKyui,
BbINONHAMb NPE0OPA308aHUS 2PAPDUKOE
@yuryuil;

VMeHUe UCNONIb308aMb epaphuKu (yHKYULl O
U3yueHUs npoyeccos U 3asucumocmeii npu
peueHuu 3a0a u3z Opyeux yueOHulx npeomMemos
U U3 PeanbHOU HCUSHU, 8bIPANCAMb POPMYIAMU
3A6UCUMOCU MENHCOY BETULUHAMU,

YMeHue c600600HO ONepupo8amsb NOHAMUAMU.
uemHoCcms YHKYUU, NepuooUdHOCMy YHKYUU,
02PAHUYEHHOCIb (DYHKYUU, MOHOTMOHHOCMb
@yHKYyuU, SIKCmpeMym yHKYuu, Haubonvuiee u
Haumenvuee 3HaueHus QYHKYuu Ha
npomedCcymke, YMeHue npogooums
uccneoosanue yHKyuu,

VMeHUe UCNOIb308amMb CEOUCMEA U 2PAPUKU
@yHKYUIl 01 peulenust ypasHenull, HepaseHCcms
U 34044 ¢ napamempamu, uzoopadcamv Ha
KOOPOUHAMHOU NILOCKOCTU MHOMCECMBa
PpeweHull YPaGHeHUll, HEPABEHCME U UX CUCTEM,

Teoperuueckuii ornpoc 1.6-1.8,2.3-2.8
TectupoBanue no temam1.15,1.24,1.43-1.45
2.11-2.16

DK3aMeH

23) ymenue c60600H0 onepuposams
NOHAMUAMU: NOCLE008AMENLHOCHY,
apugmemuueckas npozpeccus,
2eoMempuyeckas npoepeccus, OecKoHeuHo
YObl8aAIOWAsL 20MEMPUUECKASL NPOSPECCUsL
YMeHue 3a0a8ambv noc1e008amenIbHOCMU, 8 Mom
yucie ¢ NOMOWbIO PeKyPPEHMHBIX POPMYIL;

TectupoBanue mno remam 1.2, 2.1

DK3aMeH

24) ymenue onepuposamo NOHAMUAMU.
Henpepbi6HOCMb QYHKYUU, ACUMAIMOMbL
epagpuxa QyHKkyuu, nepeas u 6mopas
nPou3800HAs YYHKYUU, 2eoMempudecKul u
Qu3zuneckull cmulci NPOU3B00HOL,
nepeooodpasnas, onpedeieHHulll UHmMezpaJl,
YMeHue Haxo0Umb acuMnmMomsl 2paguxa
GyHKYUU; YMeHUe 8bI4UCTAMb NPOU3BOOHbBLE
CYMMbl, NPOU3BEOEHUS, YACMHO20 U KOMNOZUYUU
@yHKYUl, HAX00UMb YPABHEHUe KACAMENbHOU K
epaguxy ynxyuu;

YMeHue UCNOIb308aMb NPOU3BOOHYIO O
uccie0osanusi YyHKyutl, 01 HaxX0HCOeHUs.
HAUIyyue20 pewenus 8 NPUKIAOHbIX, 8 Mom
yycne coyuanbHO-9KOHOMULECKUX U PU3UYECKUX

TeopeTtuueckuii onpoc 1mo Temam 2.3-2.25
Pemenne npakTudeckux 3aad mno TeMam
2.3-2.25
DK3aMeH




3a0auax, 0Jisi onpeoeneHusi CKOpoCcmu u
VCKOPEHUsl, Haxo0ums n1owaou u 06vembl
Gueyp ¢ nomowpio unmezpaa, npUeOOUNb
npuMepbl MamemMamuyeckoeo Mooeaupo8anusl
nOMOWbI0 OUpphepeHyuanbHbIX YPaABHEeHULL,

25) ymernue onepuposame NOHAMUAMU.
KOMNIEKCHOe YUCTIO, CONPANCEHHbLE
KOMNIEKCHble YUCad, MOOYIb U apeyMeHm
KOMNIEKCHO20 YuUcad, (hopma 3anucu
KOMNIEKCHBIX YUCeN (2eOMempuieckas,
MPUSOHOMEMPUYECKas U aneeopauyeckas);
yMemb npou3800ums apupmemuyeckue
0eticmeust ¢ KOMNIEKCHbIMU YUCTAMU,
npUBOOUMb NPUMEPHI UCNONb30BAHUS
KOMNIEKCHBIX YUcel;

CamocTrosrenbHas paborta
[4],1m 14, §1-3, Ne 6,12, 23,26,36,39,40

26) ymenue c60600H0 onepuposams
ROHAMUAMU: CpeOHee apuhmemuyeckoe,
Meouana, Hauboavuee U HaUMeHblUee 3HA4eHUs,
Pazmax, oucnepcust, CmaHoapmmoe OMKIOHEHUe
OJ151 ONUCAHUSL YUCTOBBIX OAHHBIX, YMEHUe
uccedosams cmamucmuieckue Oannbie, 6 mom
yucne ¢ npUMeHeHuem paguuecKux Memooos u
DJIEKMPOHHBIX CPEOCM8,; 2papuyecku
uccne008ams CoOBMeCmHule HaOI0OeHUsL C
ROMOWBIO QUAZPAMM PACCEUBAHUSL U TUHETIHO
pezpeccuu;

TectupoBanue o reme 3.4
DK3aMeH

27) ymenue Haxooums 8eposimHOCmU COObIMULL
C UCNONL30BAHUEM 2PAPULECKUX MEMO08;
NPUMEHAMb 01 peulenusi 3a0ay Gopmyvl
CILOJICEHUSL U YMHOIICEHUsL 6ePOSIMHOCEL,

D opMmyy NOIHOU 8ePOAMHOCIU, POPMYTY
Beprnynnu, kombunamoprule paxmol u
Gopmynel; oyeHusamv 8epOSIMHOCIU PEATbHBIX
CcoObIMUILL, YMEHUEe ONepupo8ams NOHSIMUIMU.
CYYAUHAS 8eIUYUHA, PACHpedeeHIe
8EPOSMHOCMEN, MAMEMAMUYECKOE 0AHCUOAHUE,
oucnepcusi U CmaHOapmHoe OMKIOHeHUe
CYYAUHOU BeTUYUHDL, QYHKYUU pACIpedeseHUs]
U NJIOMHOCU PABHOMEPHO20, NOKA3AMETbHO20
U HOPMAILHO20 pACnpeesieHull;, yMeHuUe
UCNOIL3068AMb CBOUCEA U3YUEHHBIX
pacnpedeneHull 0Jisi peulenust 3a0auy,
3HAKOMCMEBO ¢ NOHSAMUAMIU. 3AKOH O0IbULUX
yucen, Memoobl 8b100POUHBIX UCCIEO08AHUL,
VMeHue npugooums npumMepbl NPOsL8IeHUS.
3aKOHA 6ONLWIUX YUCET 8 NPUPOOHBIX U
00WeCMBEeHHbIX ABNIEHUAX,

TecTupoBaHUE W PEIICHUE MPAKTUYCCKHUX 3319
mo remam 3.2-3.3

28) ymenue c60600H0 onepuposams
NOHAMUAMU. TOYKA, NPAMASL, NIOCKOCMD,

TectupoBanwue mo remam 4.13-4.30
Pemenue 3aau no rotoBbM yeprerxam4.13-4.30




NPOCMPAHCMBO, OMPE3OK, Y4, NIOCKULL YOl
08Y2PAHHbII Y20, MPEXSPAHHbLIL Y20,
nepecexarowuecs, napaiieivbhvie u
CKpewusarowuecs npsamvie, NApaiieiIbHOCms U
NEePReHOUKYIAPHOCIb NPAMBIX U NIOCKOCHmel,
Y2071 MeAHCOY NPAMBIMU, V2Ol MeHCOY NPAMOU U
NIOCKOCMbIO, Y20l MENCOY NIOCKOCHAMU,
VMeHue UCNoIb308amb NPU peueHuU 3a0ay
uzyueHHvle haxmol u meopemvl NIAHUMEMPUU,
VMeHue OYeHUusams pasmepsvl 00bEKmMos 8
OKpYJicaloujem mupe,; ymeHue onepuposanms
NOHAMUAMU: MHO20CPAHHUK, CeUeHUe
MHO202PAHHUKA, NPABUTbHBLL MHO2OZPDAHHUK,
npusma, nupamuoa, Gueypa u no8epxXHOCmy
8paweHus, YUIuHoOp, KoHyc, wap, cgepa,
pazeepmika n0O8ePXHOCMIUL, CeYeHUsl KOHYCA U
YUTUHOPA, NAPALLENbHbIE OCU UU OCHOBAHUIO,
ceyeHue wapa, ni0CKoCmy, Kacaoujasics
cghepwi, yunuHOpa, KOHyca,; ymenue Cmpoums
ceyeHue MHO202PaHHUKA, U300paxcams
MHO202PAHHUKU, (Pucypvl U NOBEPXHOCMU
8pAUeHUsl, UX CeYEeHUsl, 8 MOM YUCTEe C NOMOUBIO
NEKMPOHHBIX CPEOCME,; YMeHUe NPUMEHSMb
CB0IICMBA 2eomempuieckux gueyp,
CAMOCMOSIMENbHO POPMYIUPOBAMb
onpeoeneHus u3yiaemvlx Quayp, ablosueams
2unomesvl 0 CE0UCMBAX U NPUSHAKAX
2eomempuyeckux ¢ueyp, 060CcHo8vI8aMb UL
onpogepaamp ux, ymeHue nposooums
Kaaccupurayuio gueyp no pasiuuHbim
NPUSHAKAM, BbINOJIHAMb HEOOX0OUMbLe
OONONHUMENbHBLE NOCMPOCHUSL,

DK3aMeH

29) ymenue c60600H0 onepuposams
NOHAMUAMU: NI0WAOL hucypul, 00vem uzypul,
8eUYUHA Y2ld, PACCIOAHUE OM MOYKU 00
NIIOCKOCMU, PACCMOSTHUE MeHCOY NPIMbLMU,
paccmosnue menHcoy nA0CKOCMAMU, NIOUAOb
cghepul, niowads NOBEPXHOCMU NUPAMUOBL,
npu3zmMbsl, KOHYCa, YuiuHopa, obvem kyoa,
NPAMOY20IbHO20 NApalieienunedd, Nupamuobl,
npu3Mbl, YUIUHOPA, KOHycd, wapa, ymeHue
Haxoo0ums omuouieHue 00bemo8 n0O0OHbIX

Quayp;

TectupoBanue o
4.5,4.21,4.24,4.27,4.29,4.30
OK3aMeH

TEMaM

4.5-

30) ymenue ce0600n0 onepuposams
NOHAMUAMU: OBUNCEHUE, NAPATIETbHBI
nepeHoc, CuMmempusi Ha NIOCKOCMU U 8
npocmpancmee, N08OpPom, npeoopa3oeaHue
nooobdus, no00OHBLE Pucypovl; YyMeHue
pAacnosHasamsv pasuvie u no0oOHble Pueypbl, 8
MoM qucie 8 npupooe, UCKyccmee,
apxumexmype, yMeHue UCnoIb308amb

Pemenne mpakTrueckux
4.7,4.16,4.20,4.23,4.26
OK3aMeH

3ama4 110

TEMaM




2eomempuyeckKue OMHOWEHUs,, HAX00UMb
2eomempuyeckue 8eluduHbl (OUHA, Y201,
niowads, 06vem) npu peuteHuu 3a0ay U3 Opyeux
VUeOHbIX NPEeOMemos U U3 PeanibHOU HCUSHU

31) ymernue c60600H0 onepuposams
NOHAMUAMU: NPAMOY20TIbHAS CUCeEMA
KOOPOUHAM, 8eKMOp, KOOPOUHAMbI MOYKU,
KOOPOUHAMbL 6EKMOPA, CYMMA 8EKMOPO8,
npoussedeHue 6eKmopa Ha Yucio, pasioiceHue
8ekmopa no 6azucy, CKaiapHoe npousseoeHue,
BEKMOPHOE NPOU3BEOEHUE, Y20l MENCOY
8EKMOpaAMU,; YMeHUe UCNOLb308AMb 6EKMOPHbBII
U KOOPOUHAMHBLL MemoO OJisl peuleHUs
2eomMempudecKux 3a0a4 u 3a0ay opy2ux
VUeOHbIX NPeoMemos, Onepuposanms
nouamuamu: mampuya 2x2 u 3x3,
onpeodenumens Mampuybl, 2eoMempuUyecKull
CMbICI Onpedenumenns,

TectupoBanue no teMam 4.1-4.2

32) ymenue mooenuposams peanvhvie CUMyayuu
Ha S13bIKe MAMeMamuKu, COCIMAaesisims
8bIPAdICEHUS, YDABHEHUS, HEPABEHCMBA U UX
cucmembl NO YCI08UI0 3a0ayul, UCCIE008ANMb
nocmpoenHbvle MOOeIU ¢ UCNOTIb30BAHUEM
annapama aneebpbvl, UHMEPNPEMUPOBAMb
NOLYYEHHbIU pe3yIbmam, cmpoumy
MamemamuyecKue Mooeiu ¢ NOMOubIo
2eoMempuYecKux NOHAMUL U eIUYUH, Peuams
CBA3AHHbLE ¢ HUMU NPAKMUYECKUe 3a0aiu;
COCMABIAMb 8EPOAMHOCMHYIO MOOEb U
UHMEPNPEMUPO8AmMb NOJLYYEHHBLI PEe3VIbman;
pewamv NPUKIAOHble 3a0aiu CpeoCcmeamu
MAMeMamuyecKoe0 aHaiu3d, 6 mom yucie
COYUATILHO-IKOHOMUYECKO20 U (PUZUYECKO2O
xapakmepa,

Pemenue npaktuueckux 3agaq o temam 1.1
1.2, 1.6, 1.8, 1.15, 1.19, 1.22, 1.28,1.38, 1.42,
1.45, 2.5, 2.14, 2.20,
2.22-2.253.1-34,4.1,4.2,4.4,46,4.11,4.13,4.15-
4.17,4.22,4.23,4.25-4.27

DK3aMeH

33) ymenue 8vib6upams noOxX00AWUL MemoO 015
peutenus 3a0a4u,; NOHUMAHUe 3HAYUMOCMU
MaAmemMamury 8 U3yueHuu NPUPOOHbIX U
00UjeCmeeHHbIX NPOYECCos U ABNEHUL,; YMeHUe
PAcno3Hasamov nposisileHue 3aKOH08
Mamemamuxy 8 UCKyccmee, yMeHue npueooumy
npumMepvl MamemMamuyeckux OmKpolmuil
POCCULICKOU U MUPOBOU MAMEMAMUYECKOU
HAYKU.

Ompoc no Temam 2.16,2.23-2.25
NunuBuayanbHbie COOOIIEHUS 110 TEMaM
3.1-3.4.4.13,4.18.4.22,4.24,4.28.




[Tpunoxenue 1
Oo0s3areiibHOoE

KOHKPETU3ALIIMA JOCTUKEHUA TNYHOCTHbBIX PE3YJIBTATOB
[Tnan MeponpusTs — ypoka no teme «Jlorapudpmuueckre ypaBHEHUN»
(3aHsATHE TPUYPOUYEHO KO «/IHIO pecnybnuku bamkoproctan»)

1 xypc, mucimmmaa MaTtemaruka

JInyHOCTHBIE pe3yJIbTaThI Copaepxxanue ypoka Cnoco0 IIpoaykr nesTeqbHOCTH Onenka npouecca
(Tema, TUIAKTHYECKAS OpraHu3anumn ¢opmupoBanus JIP
e/IMHMIA, TUII YPOKA, e TeJIbHOCTH
BOCIIUTATEIbHbIE
3a1a4M)

JIP 4. [Tpossisironuii u Tema ypoka -IIpocmotp Pewennbie camoctoATenbHO U | - OCO3HAET LIEHHOCTh
JEMOHCTPUPYIOIINI yBaxkeHue | «Jlorapupmuyeckue npeseHTauuu «llo B KOMaH/I€ 3a/1a4M U TECTHI 10 | COOCTBEHHOI'O TPYAA,
K JIIOJISIM TPY/1a, 0CO3HAIOIIUI | ypaBHEHUD» (2 4) MIPOCTOpPaM POIHOTO teme «llokazarenapHbie JEMOHCTPHUPYET
LHEHHOCTh COOCTBEHHOI' 0 Tun ypoka: YPOK | Kpasi ¢ YpaBHEHUS», OTBETCTBEHHOE OTHOILIEHUE K
Tpyaa. Ctpemsiuiics K cUCTEeMaTU3aluu U | JorapupMuYecKoi BOCITUTHIBAIOLINE Y CTYJEHTOB | CBOEH yueOHOM
(hopMHPOBaHHIO B CETEBOM 3aKperyieHUs 3HaHUI byHKIMEN» - OTBETCTBEHHOE OTHOILIEHUE | JI€ATEIbHOCTU
cpelie TMYHOCTHO U K COOCTBEHHOMY TPYIY
po¢eCCUOHAIBHOTO BocnurareabHas -BBITMIOJTHEHUE (yuebe), - [IposiBnisier uHTEpEC K
KOHCTPYKTHUBHOTO 3ajava: MIPOBEPOYHON PabOTHI POJIHOM KYNbTYypE, YBaXKEHHE

«uQpoOBOTO Creaa

JIPS. JleMOHCTpHUPYIOLUM A
NPUBEPKEHHOCThb K POAHOM
KYJbTYype, HCTOPUYECKOM
NMaMSTH HA OCHOBE JIIO0OBH K
Ponune, poxnomy Hapony,
MAaJIOH POoaMHE, IPUHATHIO
TPAAULIMOHHBIX IIEHHOCTEH
MHOIOHAMOHAJIBLHOI'O
Hapoaa Poccun

-CO3JJaHHUE YCITIOBHI
JUIS1 BOCIIUTAHUSA
MOJIOKUTEITBHOTO
MHTEpeca K JUCIUIIINHE
«MareMaTukay;

-CO3/IaHHE YCIOBUHI
AJI1 BOCIIUTAaHUSA YyBCTBa
KOJUIEKTUBHU3MA U
B3aMMOIIOMOIIIH,

BOCIIUTAHUSA
MaTPUOTHU3MA;

B 0OJIBIION TpymiIe B
o0pa3oBaTenTsHOM
WHTEpHET-pecypce
«SIKmaccy;

- CaMOCTOsATEIbHAs
pabora (comepxaHue
3a]1a4 CBSI3aHO C
MIPUPOJION U
kpacoramu Pb u
ONMPAIOTCS Ha

-J1I000Bb K POJHOMY Kparo U
CTpEMIIEHHE COXPAHUTH €TO

KYJIbTYPY U IIpHUpoAay,

- PaCKpBIBAOIINE NTPUKIIATHON
XapaKkTep MaTeMAaTUKH B
OHOJIOT UM, SKOJIOTHH, (PU3HKE

-pa3sBUBAOIINC YMCHUS
MOJIb30BAThCS COBPEMEHHBIMU
00pa3zoBaTenbHBIMU

K UCTOPUYECKOW MAMSITH ,
ar000Bb K Poaune, pogHOoMy
HapOy, POAHOMY
BamkoprocTtany, npuHATHIO
TPaIUIIMOHHBIX EHHOCTEHN
MHOT'OHAIIMOHAIIEHOT'O
Hapona Poccun

-3200THUTCA O 3aIUTE

OKPY’KaloIlle cpepl,
MIPOSIBIISIET UHTEPEC K




JIP10. 3aboTsimmiics o
3alIMTe OKpY:Karoumen
cpeabl, COOCTBEHHON U 4y>KOH
0€30MacHOCTH, B TOM YHUCIIE
U poBoi

JIP11. IIposiBasirommii
YBa:KeHHe K ICTeTHYeCKUM
HEeHHOCTAM, 00J1a1aK0 Uil
OCHOBAMH ICTETHYECKOM
KYJbTYPbI

- BOCIIUTaHHE
TBOPYECKOTO OTHOIICHUS
K y4eOHOU JesITeIbHOCTH;

- (hopmupoBanue
KYJIbTYpPbI HOTpeOICHUS
uH(pOpMaIli1, HABHIKOB
0TOOpa U KPUTHUUYECKOTO
aHanmu3a nHdopmMauy,
YMEHHSI OPUEHTHUPOBATHCS
B MH(POPMALMOHHOM
MIPOCTPAHCTBE;

-CO3JJaHUE YCIIOBUM,
o0ecreunBaronx
(dbopMupoBaHue y
CTYJCHTOB HAaBBIKOB
CaMOCTOATEIIBHON
yueOHOI NesTeNbHOCTH;

-BOCTIUTaHUE
OTBETCTBEHHOTO
OTHOUIEHUS K Y4eOHOM
NeSITebHOCTH;

- BOCIIUTaHHE
YBEPEHHOCTH B cele,
HAaCTOWYHUBOCTH B
JTOCTHKEHUH 1LIETIH,
YMEHUS HE PacTepsThcs B
npoOJEMHBIX CUTYalUIX

3HaAHUS U3 00JIaCTH
(bU3MKH,0HOIIOTHH);

- paboTa B MaJIbIX
rpymnmax (3-4
CTYJICHTA)

- pelleHne 3aJa4u B
OOJIBIINX TPYIIAX O
COXpaHEHUU
MCYEe3aloNINX BUJIOB
YKUBOTHBIX —0 (pepmax
- pa300p BBINMOIHEHUS
TBOPYECKOTO
JIOMAITHETO 3a1aHUS

pecypcamu

9KOJIOTHYCCKHM npo6neMaM

-IIposiBisieT yBaxeHue K
3CTETUYECKHUM LICHHOCTSM,
OBJIAJICBAET OCHOBAMMU
3CTETUYECKOH KYJIBTYpPBI




