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1. IACIIOPT PABOYEN NPOT'PAMMBI YYEBHOU JIJUCHUTLINHBI
OINIL.12 MATEMATHKA

1.1. Ob6aacTh npuMeHeHHus padoueii MporpaMMbl

Pabouass mporpamma yueOHOW IUCHUIUIMHBI «MaTeMaTHKay SBISETCS YacThIO OCHOBHOM
o0pa3oBaTeNbHON MTpOrpaMMbl MOATOTOBKH CHEIUAIMCTOB CPEIHEro 3BeHa IO CIENHUaTIbHOCTU
38.02.07 bankoBckoe Jeno, MOJMy4aroIIMX cpenHee obmiee oOpa3oBaHHME B IpeaesiaX OCBOCHUS
00pa30BaTeNbHBIX IPOrpaMM CpeaHero npodecCuoHaIbHOro0 00pa3oBaHus Ha 6a3e OCHOBHOIO OOIIETro
oOpa3oBaHus.

Pabouas mporpamMma cocTaBieHa Ha OCHOBE TpeOOBaHUH (peaepasbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHJApPTa CPEAHEro o0IIero o0pa30BaHUSA, YTBEPKIECHHOT0O MMHHUCTEPCTBOM
obpazoBanus u Hayku Poccuiickoir ®enepanuu ot 17.05.2012 1. Ne 413 (pen. ot 29.12.2014 r. Ne
1645, o 31.12.2015 1. Ne 1578, 29.06.2017 1. Ne 613, ot 12.08.2022 r.) npeabsaBIIEMbIX K CTPYKTYypE,
COJIEPKAHUI0O U pe3yJbTaTaM OCBOCHUS  JUCHMIUIMHBI «MaremaTtuka», U B COOTBETCTBUU C
PekoMenpanusiMu 1o peanuszali  cpeiHero oOmero o0pa3oBaHHMs B Ipeneiax OCBOCHUS
00pa30BaTeNBHON TPOrpaMMBbl  CPETHETO MPOo(ecCHOHATLHOTO 00pa3oBaHUsi HAa 0a3e OCHOBHOTO
obmiero oOpa3oBaHus C y4eToM TpeOoBaHMi (eaepaabHBIX TOCYJapCTBEHHBIX 00pa3oBaTelbHBIX
CTaHIApTOB W TOIy4aeMoW NpopeccHd WM CIEUUAIBHOCTH CpPEAHEro NpoQecCHOHATBHOTO
oOpazoBanus (mucekMo «O HampaBineHu pekomeHaanuii» Ne 05-592 ot 01.03.2023 r. Jlenmapramenra
rOCYJapCTBEHHON TOJIMTUKA B cdepe cpemHero mpodecCHOHATBHOTO  00pa3oBaHUS U
npoeccuoHaNbHOTO O0yUYEeHHS).

Pabouas mporpamma cocTaBjieHa Ha OCHOBE IMPHMEPHOW MPOrpaMMbl 001e00pa3oBaTeIbHOM
yueOHOW JucHUIUIMHBL «MaremaThka», peKOMeHIOBaHHON @enepalibHBIM TOCYIapCTBEHHBIM
OIOJKETHBIM 00pa30BaTEIbHBIM YUPEKICHHEM JOMOIHUTEIHLHOTO MPOPECCHOHATHLHOTO 00pa30BaHuUs
«MHCTUTYT pa3BuTus npodeccruoHanbHoro oopasosanusm» (IIporokos ot 30.11.22 r. Ne 14).

1.2. Mecto y4eOHOIl JUCHUILUIMHBI B CTPYKType OCHOBHO#i mnpodeccnoHaIbHOI
o0pa3oBaTe/IbHON NPOTrPaMMBbI

VYyeOHas nucruruimHa «MaTemaTrukay OTHOCUTCS K 0011e00pa3oBaTebHOMY Y4€OHOMY IHKITY
Y SIBJIIETCS TUCIMIUIMHON 0a30BOM YacTu

1.3. Heau u 3agaum y4eOHOIl NUCHMIUVIMHBI — TPeOGOBaHHMA K pPe3yJibTATAM OCBOEHUS
Y4eOHOM IMCUMILINHBI:

[enu nzydyeHus: yaueOHON TUCIUIUIUHBIL:

Copneprxanue mporpaMMbl 0011e00pa3oBaTeIbHOW JUCHUILIUHB «MaremMaTuKa» HalpaBiIeHO
Ha JOCTHMKEHHE pe3ysbTaTOB €€ M3ydeHusi B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC COO c¢ yuyerom
npodeccuonanbHoi HanpaBieHHOcTH PI'OC CIIO.

OcBoeHue coaepkaHusi yd4eOHOW IMCHUIUIMHBI «MareMaTuka» 00ecredrBaeT JOCTH)KEHUE
CTYJEHTAMH CJIEYIOUINX PE3YJIbTaTOB:

JIUYHOCTHBIE:

1. C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MAaTCMATHUKE KaK YHHUBCPCAJILHOM A3bIKC HAYKH,
Cp€ACTBC MOACIIUPOBAHUA SIBIICHUH 1 MponeccoB, UACIAX U METOAAaX MAaTEMATUKU;

2. INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKU [JIsI HAYUYHO-TCXHUYCCKOTO IIporpecca,

c(OpPMUPOBAHHOCTh OTHOLIEHHS] K MaTeMaTHKe KaK K 4YacTH OOIIeYeIOBEYEeCKOW KyJIbTYypbl uepe3
3HAKOMCTBO C UCTOpUEH pa3BUTHS MAaTEeMaTUKH, YBOJONMEH MAaTEMAaTHUECKUX HICH;

3. pa3ButTue JIOTHYECKOT0 MBIIIIEHN, MPOCTPAHCTBEHHOT' O BOOOpakeHus,
QITOPUTMUYECKON KYIBTYPBI, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIuMOM miisi Oymymiei
po¢eCCHOHAIBHON AEATETHHOCTH, JIJIS IPOJOJDKEHUST 00pa30BaHMs M CaMOOOPa30BaHNS;

4. OBJIAJICHNE MAaTeMAaTUYECKUMHU 3HAHUSAMH W YMEHHUSMH, HEOOXOJUMBIMU B
HOBCGJIH@BHOﬁ KHU3HH, 11 OCBOCHHA CMCKHBIX CCTCCTBCHHO-HAYYHBIX AUCHUIUIMH W AWUCHUILIAH
poecCHOHANBFHOTO 1UKIIA, 7S MOTYYeHHs] 00pa3oBaHusl B 00JIaCTAX, HE TPEOYIOMUX yriyOIeHHON
MaTeMaTUYECKON IIOATOTOBKH,



S. TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSHKCHUH BCEH KM3HHU; CO3HATEIbHOE OTHOIICHHWE K HENPEPHIBHOMY OOpa30BaHHUIO KaK yCIOBHIO
yCIEeUIHOH nMpodecCHoHAIBHOM U 00IECTBEHHOM AeSITEIbHOCTH;

6. TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOM TBOPYECKOM M OTBETCTBEHHOM
JIeITESIILHOCTH;
7. TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMH B

o0pa3zoBaTenbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATEIBCKOM, MPOSKTHONW U IPYTUX BUAAX
IEATeNbHOCTH;

8. OTHOIIEHHE K NPO(EeCcCHOHATBHOW IESATENbHOCTH KaK BO3MOXKHOCTH YYacTHS B
pELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIICHAITMOHAIBHBIX POOIIEM;

MeTamnpeaMeTHbIe:

1. YMEHUE CaMOCTOSITETIbHO OIpPENeNiATh WENU JACATEIbHOCTH U COCTABIATH IUIAHBI
IEATEILHOCTH; CAMOCTOSATENILHO OCYIIECTBISTH, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESATEIHHOCTH;
MCTOJIb30BATh BCE BO3MOKHBIE PECYPCHI IS IOCTHIKEHHUS IOCTABICHHBIX LIEJIeH U pean3aliy IIaHOB
IEATeIbHOCTH; BBIOMPATh YCIICUIHBIE CTPATETUH B PA3IMYHBIX CHTYAIHSIX;

2. YMEHHE MPOAYKTUBHO OOMIAThCA M B3aMMOJEHCTBOBAaTH B MPOIECCE COBMECTHOM
JEATeNLHOCTH, YYUTHIBATh MO3UIMH JPYTUX YYACTHUKOB JESATEIBHOCTH, 3()(EKTHBHO pa3penaTh
KOH(JINKTHI,

3. BJIaZICHUEC HAaBBIKAMU I103HABATENBHOM, Y4eOHO-HCCIIENOBATEILCKOW W IPOSKTHOM
JeSTeTbHOCTH, HABBIKAMH Pa3pelICHUs] MPOOJIeM; CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIEHOMY
MIOMCKY METOJIOB PEIICHUs PAaKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3InYHBbIX METO/IOB [TO3HAHMS;

4. TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOW HWH(OPMAIMOHHO-TTO3HABATEIIEHON
NEATENLHOCTH, BKIIOYAas YMEHHE OpPUEHTHUPOBATHCS B PA3NIMYHBIX HMCTOYHUKAX WH(POPMAIHH,
KPUTHYECKH OLEHHBATh W WHTEPIPETUPOBATh HMHOOPMAIHMIO, TIONyY4aeMyl0 U3  Pa3IHYHBIX
HUCTOYHHKOB;

S. BIIQJICHUE SI3BIKOBBIMM CPEJICTBAMM: YMEHHUE SICHO, JIOTUYHO M TOYHO M3Jararb CBOKO
TOYKY 3pEHUS, UCII0JIb30BATh a/ICKBATHBIE A3BIKOBBIEC CPE/ICTBA;
6. BJIaJICHNEC HAaBbIKAMH II03HABATEILHONW pE(IEKCHH KaKk OCO3HAHHs COBEpPLIAEMBIX

JNEUCTBUU W MBICIUTENBHBIX IPOLECCOB, UX PE3YJbTATOB M OCHOBAHMM, IPaHHUI] CBOETO 3HAHUA U
HE3HaHMS, HOBBIX O3HABATENBHBIX 33/1a4 U CPEACTB ISl UX JOCTHUKEHUS;

7. [ENeYCTPEMJICHHOCTh B TIOMCKaX W TPUHATHU pELICHHH, COOOpa3sUTEeNbHOCTh U
WHTYUIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHH; CIIOCOOHOCTh BOCIIPUHUMATH KPacoTy U
TapMOHUIO MUPA;

npeaMeTHbIE:

1. c(hOpMUPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHUKE KaK YacTH MHUPOBOM KyIbTypbl U
MeCTe€ MaTeMaTUKU B COBPEMEHHOW IUBUIM3ALUU, CITOCO0AX OMMCAHMS SIBJICHUN pealbHOr0 MUpa Ha
MAaTeMaTUYECKOM S3BIKE;

2. c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O MAaTEeMAaTHYECKUX MOHATHSX KaK Ba)KHEUIIUX
MAaTeMaTUUYECKUX MOJEIAX, MO3BOJIIOIIMX ONKMCBHIBATH M M3Yy4yaThb pPa3HbIC IIPOLECCHl U SBJICHUS;
MOHUMaHNE BO3MOXHOCTU aKCMOMAaTHYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPHUI;

3. BJIAACHUC MCTOHAaMH JOKa3aTCJIbCTB U AJITOPUTMOB PCHICHUA, YMCHUC UX NPHUMCHATH,
MMPOBOAWTE NOKA3aTCJIBHBIC PACCYXKACHUA B XO0A€ PCHICHUA 3a1a4,
4. BJIAACHUC CTAHAAPTHBIMH IIPUCMAMU PCHICHUA PAOWOHAIIBHBIX W HUPpPALlMOHAJIBHBIX,

ITOKA3aTEeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKNX YPABHEHWH W HEPAaBEHCTB, WX CHCTEM;
HCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM 4YHUCIIE Ul IIOMCKA IIyTH PELICHUS U
MJUTFOCTPALIMM PEIIEHUs] YPABHEHUIN U HEPABEHCTB;

5. c(OPMHUPOBAHHOCTh MPEJACTABICHUA 00 OCHOBHBIX TOHATHAX MaTeMaTHYECKOTO
aHaJln3a ¥ UX CBOWCTBax, BiaJIEHUE YMEHHEM XapaKTepHU30BaTh MoBeeHUe (QYyHKIUHN, UCIIOIb30BaHUE
IIOJIyYEHHBIX 3HAHUM I OIIUCAHUsS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH;

6. BJIaJICHUE OCHOBHBIMH MOHSATHSAMHU O IUIOCKMX U IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢urypax, MX OCHOBHBIX CBOHCTBaX; C(OPMHUPOBAHHOCTH YMEHHs paclo3HaBaTb TI'€OMETPHUECKUE
burypsl Ha 4epTekax, MOJAENAX M B pEATbHOM MHUpPE; MPUMEHEHHE HW3YYEHHBIX CBOMNCTB



reoMeTpuueckux Guryp u Gopmyn A perieHus T€OMETPUUYECKUX 3a/ad U 33[a4 C MPaAKTHUYECKUM
CoJIepKaHUEM;

7. c()OPMUPOBAHHOCTh  MPEJACTABICHUI O TMpoleccax W  SBICHHUAX, HMEIOIIUX
BEPOSITHOCTHBIA  XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJbHOM MHUpPE, OCHOBHBIX
MOHATUSAX 3JIEMEHTAPHOM TEOPHUHM BEPOATHOCTEM; YMEHUW HAXOAUTh M OLEHUBATH BEPOSITHOCTH
HACTYILJICHUS! COOBITUH B MPOCTEHIIMX MPAKTUUYECKUX CHUTYallUSIX U OCHOBHBIE XapaKTePUCTUKU
CIIy4ailHbIX BEJIMYHH.

8. BJIQJICHUE HABBIKAMM HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMMm IpHU
peuieHuu 3a1ay.

Wzydyenne aucuuiiuHbel «MaTemaTukay HampaBlieHO Ha (QopMHpoBaHUE OOMUX H
npodecCHOHATEHBIX KOMIIETCHITHIA:

OK 01 BeiOupate cnocoObl pemieHHs 3agad  MPOPECCHOHAIBHONW  JACATEIHHOCTH
MIPUMEHHUTEIBHO K PA3IMUYHBIM KOHTEKCTaM.

OK 03 IlnanupoBaTh M peaM30BBIBaTh COOCTBEHHOE MPOGECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE

I1K 2.1 OnieHuBaTh KPeIUTOCIIOCOOHOCTh KJIUEHTOB.

B pesynbrare ocBoeHUs YU4eOHON JUCIUTUIHHBI 00y YarONTHICS:

JA0JIZKEH PHUOOPECTH NMPAKTUYECKUH ONBIT:

— pelleHus MPUKIATHBIX 337a4 B 001acTy MpodhecCHoHaNbHOMN e TENbHOCTH;

JA0JI2KEH YMeTh:

— peliaTh IpUKIaTHbIe 3aJa4i B 00J1aCTH NPOoQecCUOHAIBHON 1eATeIbHOCTH;

JA0JI7KeH 3HATD!

- 3HAYCHHE MAaTeMaTUKU B MPO(ECCUOHATBLHON IeITeTbHOCTH U IIPU OCBOCHUH
OOIIIICC3;

— OCHOBHBIE MaTEMaTUYECKHE METO/IbI PEIICHHs] IPUKIIAJAHBIX 3a/1a4 B 00J1aCTH
npodeccCHnOHATLHOM IeATEIIBHOCTH;

- OCHOBHBIE MOHATUS U METObl MATEMAaTUUECKOTO aHAJIN3a, IUCKPETHON MaTEMAaTHKH,
TUHEIHON anredphl, TCOPUU KOMILIEKCHBIX YHCEN, TEOPUH BEPOSITHOCTEH U MaTeMaTHUECKON
CTaTUCTHUKH;

- OCHOBBI HHTETPAIBHOTO U TU(DPEpEeHITNATIBHOTO UCUUCIICHUSI.



Tabauma 1.

OO011IHe KOMIIeTeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

- UHTEpeC K pasnuyHbIM cdepaM mnpodeccHoHaTbHON
JESITENIbHOCTH,

OBnanenue YHUBEpPCAIbHBIMU
MMO3HABATEIIbHBIMU JICHCTBUSIMU:

a) 0a30BbI€ JJOTUYECKHE JICHCTBUS:

- CaMOCTOSITENTFHO (JOPMYJIMPOBATh U AKTYaIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJ'II/IBaTI) CyHI@CTB eHHbII71 HpI/I3HaK N
OCHOBaHUsl N1 CpPaBHEHMS, KIAacCCHU(PUKAIUU H
000011eHMS,

- OTIPENIENSTh IENU JICATEIIbHOCTH, 3a]1aBaTh MapaMeTPhI
U KPUTEPUHU MX JTOCTHIKCHHUS,

- BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBaEMbIX SIBICHHUSIX;

- BHOCHUTh KOPPEKTHUBBI B JESITEIHHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB MEJISIM, OIICHUBATh PHUCKH|
MOCIIEACTBHH JICATEIBHOCTH,

- pa3BHBaTh KpPEATHBHOE MBIIUICHUE MPU PEIICHUH
JKU3HEHHBIX TTPOOJIEM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIAJIETh HAaBBIKAMHU Yy4eOHO-HCCIICIOBATEIBCKON W
NPOCKTHON  JESITETbHOCTH, HaBBIKAMH pa3pelICHuUs]
npo0Jem;

- BBUIBJIATh  TPUYMHHO-CJICJICTBEHHBIC CBSI3U U]
aKTyaJM3UpOBaTh 3a/1ady, BBIABUTaTh THIIOTE3Y €€

pelICHUs, HAXOAWUTb APryMCHTHI JIA JOKa3aTCJIbLCTBA

Oo0mue JncuunianHapHbie
OK 01 Bei6upath crmocoosl - TOTOBHOCTb K Tpydy, OCO3HAaHHWE IIEHHOCTH|-BJIaJIeTh METOAAMH JO0Ka3aTeJbCTB, aJTOPUTMaMU peEIICHUs
pEICHUS 3a/1a4 MacTepCTBa, TPYI0JII00UE; 3ama4; yMmMeHHe (QOpMyIUpOBaTH OIpPEACICHUS, aKCHOMBI U
MpoQeCCHOHAIBHON JEATEIHHOCTH | - TOTOBHOCTD K AKTHBHOMU NESATEILHOCTH| TCOPEMBI, TPHUMEHATh WX, MPOBOAWTH  JIOKAa3aTEIbHBIC
[IPUMEHUTEIHLHO TEXHOJIOTMYECKOM M COLMAJIbHOM HAIPaBIECHHOCTH,| PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;
K pa3IMYHBIM KOHTEKCTaM CIIOCOOHOCTH WHUIIUAPOBATH, TJIAHUPOBATh H|- YMETh ONEpPUPOBATh MOHATHAMU: CTEIEHb YHCIA, JIorapudm
CaMOCTOSTCIIBHO BBIITOJIHATH TaKYIO ACATCIIBHOCTD, qucJia, YMCHI/IC BBIITOJIHATH BBIYHCIICHUC 3Ha‘~I€HI/H>'I u

npeoOpa3oBaHusl BBIPAKCHUN CO CTENCHSIMU M JorapuQmamu,
npeoOpa3oBaHusl IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- yMeTb  ONEpPUPOBaTh  MOHATHUSAMHU:  palllOHaJbHbIE,
HppaLMOHAIBLHEIE, MoKa3aTeJIbHbIE, CTEIICHHBIE,
norapumuueckue, TPUTOHOMETPUUYECKHE  YPaBHEHUS U

HEPABEHCTBA, UX CUCTEMBIL;
- yMeTb ONEpPUpOBATh MHOHATHUAMM: (DYHKIMs, HEnpepbIBHAs
GyHKIUS, TMPOW3BOJAHASA, TepBooOpa3Has, OIpeIeICHHBIN
UHTETpaJl; yMETb HAaXOIUTh IPOM3BOAHBIE DJIEMEHTAPHBIX
GyHKIMH, UCTIONB3Ysl CIIpaBOYHbIE MaTepUabl; UCCIEI0BATh B
OpOCTeHIIMX ciy4yasX (YHKIUH Ha MOHOTOHHOCTb, HAaXOAUTh
HauOOJbIIMEe M HAUMEHbIIME 3HAueHUs (YHKUUH; CTPOUTH
rpadpuKd  MHOTOYJIEHOB C  HCIOJb30BAaHMEM  armapara
MaTEeMaTHUYeCKOr0 aHaliu3a; MPUMEHATh HPOU3BOJHYIO IIpU
pelleHnn  3aJad  Ha  JBIKCHHME, pelaTh  IPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/a4ydl Ha HauOONbIIME W HAUMEHbILINE
3HAYEHMS, HA HAX0XIECHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMEThb ONEpUpOBaTh MOHATUSAMHU: palUOHaTIbHas (YHKIUS,
MTOKa3aTenbHas byHKIMS, CTEIEeHHAas byHKIMS,
norapupmuueckas (yHKIHSA, TPUTOHOMETpUYEeCKHe (DyHKIUH,
oOpaTHble (QYHKIMH, YMEHHE CTPOUTh TpapuKud H3yUYEeHHBIX
(byHKUIMH, UCHOIB30BATh TPa(UKKU PU U3YUEHUHU MPOLIECCOB U
3aBHUCHMOCTEH, MpU pelIeHuu 3a1ad U3 JPYruxX Yy4eOHBIX
IpEeIMETOB M 33Jad U3 pEaJbHOM JKW3HM;, BBIpaXkaTb
(dbopMysiaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

- YMETh peulaTh TeKCTOBbIE 33JJa4l Pa3HbIX THIIOB (B TOM YHCIIe




CBOMX YTBEPXKJICHMI, 3a/1aBaTh l1apaMeTpbl U KPUTEPUU
peleHus;

- AHAJU3HUPOBATH IIOJIyYCHHBIE B XOJ€ pELICHUs 3a1a4y
pE3yJIbTaTHI, KPUTHYECKH OLICHUBATh ux|
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

-- yMETb IEPEHOCUTh 3HAHMUSA B II03HABATCIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;
- yYMeTb HHTETPUPOBATh 3HAHMUS U3
HpPEIMETHBIX 00J1acTel;

- BBIJIBUIaTh HOBBIE HJEH, NPEUIAraTb OPUTMHAIBHBIC
MOXO/bl U PELICHUS;

U CIIOCOOHOCTH WX MCIIOJIb30BaHMs B TIO3HABATEILHON U
COLIMAJILHOM ITPaKTUKE

pa3HbIX|

Ha IMPOLCHTHI, JOJHU U 4aCTHU, HA JIBUIKCHUC, pa60Ty, CTOUMOCTD|
TOBapOB M YCIYr, HAJOTH, 3aJauyd uU3 00JacTu YIpaBJICHUS
JIMYHBIMU U CEMEUHBIMU q)HHchaMI/I); COCTAaBJIATH BBIPAKCHUA,
YpaBHEHHUSI, HEPABEHCTBA M UX CUCTEMbI 110 YCJIOBHIO 3a/1ayH,
UCCENOBAaTh  MOJYYEHHOE  pelieHue M OLCHUBATH
MPaBI0N0I00HOCTH PE3yJIbTATOB;

- YMETh OMEpPUPOBATH MOHATUSMHU: CpeIHEEe apuPMETHIECKOE,
MeAuaHa, HauOolblllee M HaMMEHbIlee 3HAueHUs, pa3Mmax,
JUCTIepCHs, CTaHJApTHOE OTKIOHEHHE YHUCIOBOrO Habopa;
yMETb  U3BIIEKAaTh,  WHTEPIPETHUPOBaTH  HH(MOpMALHIO,
MPEJICTABICHHYI0 B TaONWIlaX, Ha JaMarpaMmax, rpadukax,
OTpaXKAIOIIYI0 CBOMCTBA pEaNbHBIX TMPOIECCOB U SBICHUMH;
MPEACTABISITH HHPOPMALIMIO C TIOMOIIBIO0 TAOJIMII U JUATPAMM;
UCCIIeIOBaTh CTAaTHCTUYECKUE JlaHHBIE, B TOM 4HCIE C
IIPUMEHEHHUEM I'pa)UUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
- yMEThb ONEpPUpPOBATh MOHATUSMHU: CIy4YalHBI ONBIT U
ciyyailHOe COOBITHE, BEpPOSTHOCTH CIIYYalHOTO COOBITHS,
YMEHHE  BBIUHCIATH  BEPOSTHOCTH C  HCIOJIB30BAHHEM
rpaUyecKux METOJ0B; MPUMEHITh (OPMYJBI CIOXKEHHUS U
YMHOXKEHUSI ~ BEpOSITHOCTEH, KOMOWHATOpHBIE (akThl U
dbopMynBl TIpU peIIeHUW 3a]a4; OICHUBATh BEPOSITHOCTU
peabHBIX  COOBITUH;  3HAKOMCTBO  CO  CIy4YalHBIMH
BEIMYMHAMH;, YMEHHE IPUBOJUTL IIPUMEPHI IIPOSBIICHUS
3aKOHa OONBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX

- YMCTh ONCpHUPOBATH MOHATUAMMU: TOYKA, IMpsAMasd, IMIOCKOCTD,
MPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEIIMBAIOIINECS TIPSIMBIE,
MApAUIEIBHOCTE U IEPHEHIUKYIAPHOCTE  IPAMBIX U
MJIOCKOCTEH, yron Mexay MNpsIMbIMH, YTOJI MEXAY NpSAMOU M|
MIJIOCKOCTBIO, YTOJI MEXTY IUIOCKOCTSIMU, PACCTOSTHUE OT TOUKH|
JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSAMbIMU, PACCTOSIHUE
MCXKAY INIOCKOCTAMH, YMCHHUEC HCIIOJIB30BATh IIPU PCUHICHUH
3aJa4 U3y4YeHHbIe (DaKThl U TEOPEMbl IUIAHUMETPUU; YMEHUE
OIICHUBATH pa3Mepbl O0BEKTOB OKPYIKAIOIIETO MUPA;




- YMETb ONEPUPOBATh IOHATHSMHU: MHOI'OIPDAHHUK, CEUYEHUE
MHOIOIpaHHMKa, KyO, Mapajuienenumnen, npusMa, NUpamMuia,
¢urypa ¥ MOBEpPXHOCTh BpAIIECHUS, LWIMHApP, KOHYC, LIap,
cdepa, ceyeHus (UIypbl BpallleHUs], MJIOCKOCTb, KACAIOILAsCs
cdepbl, TUINHIAPA, KOHYCA, TUIONMAIb IOBEPXHOCTH MMUPAMHU/IB,
IpU3MBI, KOHyCa, LWIMHJIpA, IIoumans cdeprl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  MMapajljiesienuIea, HUPaMuibl, IPU3MBI,
LWIMH]PA, KOHYyCa, Iapa; YMEHHE n300paxkaThb
MHOTOTPaHHUKU U TOBEPXHOCTH BpAILlEHUS, UX CEUEHUs OT
PYKH, C IOMOULIbIO YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHME pACIO3HABATh CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHE paco3HaBaTh IPaBUJIbHbIE MHOIOIPAHHUKY;

- YMETb ONEPUPOBATh MOHATUSAMU: ABM)KEHHUE B IPOCTPAHCTBE,
1o100HbIe (PUTYPBI B IPOCTPAHCTBE; UCIIOJIB30BAaTh OTHOLIEHNE
TUIOIAZe TOBEPXHOCTEH M 00BEMOB MOMOOHBIX (UTYpP TpU
pEILIECHNN 3a/]a4;

- YMETh BBIUUCIISITh T€OMETPUUECKUE BEJIUYUHBI (IJIMHA, YTod,
wiomaab, o00beM, IUION@AAb IOBEPXHOCTH), HCIOJIb3Ys
U3Yy4YEeHHbIE (OPMYJIBI U METOIBI;

- YMETb ONEPUPOBATh INOHATUAMM: NPSAMOYTOJIbHAsS CHCTEMA
KOOpJMHAT, KOOPJIMHATHI TOUKH, BEKTOP, KOOPJMHATHI BEKTOPA,
CKaJIIPHOE MPOU3BENEHUE, YroJl MEXAY BEKTOpaMH, CyMMa
BEKTOpPOB, IPOM3BEICHHE BEKTOpAa HA YHCIO; HAXOIWUTh C
MOMOILBIO  HM3YYEHHBIX (OPMYJT KOOPAUHATHI  CEPEIUHbBI
OTpE3Ka, PACCTOSHUE MEXKY ABYMS TOUKAMM;

- yMeThb BbIOMpaTh NOAXOASIIMNA HW3YYEHHBIH METOJ MJIs
peleHus 3a/a4yM, pacrno3HaBaTh MaTeMaTHdyeckue (akTbl U
MaTeMaTHYeCKUe MOJAENU B MPHUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOAUTH IPHUMEPHI
MAaT€MaTHYeCKUX  OTKPBITHM  POCCHMCKOM M MHPOBOM
MaTEMaTHYECKON HayKH.

- YMETh ONEPUPOBATH NOHATUSMH: ONPEIEICHUE, AKCHOMA,
Teopema, CIEACTBUE, CBOMCTBO, IIPU3HAK, JAOKAa3aTeIbCTBO,
paBHOCUJIbHBIE  (OPMYJIUPOBKH; yMeHHE (HOpMYJIHPOBATH
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o0paTHOE M MPOTHBOIIOIOXKHOE YTBEP)KICHHE, MPHUBOIAUTH
IpUMEpbl ¥ KOHTPIPUMEPBI,  HUCIOJIL30BaTh  METOJ
MaTEMaTUYeCKONM HHAYKIHUHM; IPOBOAUTH  JI0KA3aTEIbHBIE
pacCyXIeHHs IPU PEUICHHH 3a7ad, OLCHMBATh JIOTMYECKYIO
IIPAaBUJIILHOCTD PACCYXKICHUM;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, IIOJMHOXKECTBO,
omepaluuy  HaJ  MHOXXECTBaMH; YMEHHME  HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl OMCaHUs peaJIbHbIX
IIPOLIECCOB M SIBJICHUH IPU PEUIEHMM 3a/ady, B TOM 4YHCIE U3
JpyTUX y4eOHbIX IPEAMETOB;

- YMETh ONEpHpOBAaTh TMOHATHAMHU: Tpad, CBI3HBIA rpag,
JiepeBo, LMKJI, rpad Ha IJIOCKOCTH; YMEHHE 3a/JaBaThb U
ONMCHIBaTh Tpadpl pPa3IMYHBIMU CHOCOOAMM; HCIIOJIb30BAThH
rpadsbl IpU peLIeHUH 3a/1a4;

- YMeTb CBOOOJHO OIIEpUpPOBaTh NOHATHUAMU: COYETAHUE,
NEPEeCTaHOBKA, YNCJIO COYETAHUH, UUCIIO IEPECTaHOBOK; OMHOM
HploTOHa; yMeHue NpUMEHATh KOMOHMHATOpHbIE (akThl U
paccyXIeHHUs Ul PEIICHUs 3a/a4;

-yMeTh OINEPUPOBaTh MOHATHUAMU: HATypalbHOE YUCIIO, LEN0e
YHMCI0, OCTaTOK IO MOAYII0, PAalHMOHAIBHOE  YHCIIO,
UPpALMOHATILHOE YHCII0, MHOYKECTBA HAaTypajbHBIX, LENbIX,
paloHaIbHbIX, JECTBUTEIBHBIX YHCEIT; yMEHHE
WCIIOJIh30BaTh TNPHU3HAKH JCIMMOCTHA, HAMMEHBIITUN OOIIHiA
JIeNuTeNb U HauMeHbllee obliee KpaTHoe, alroput™ EBkinuaa
IpU  peuleHMH  3a/4ay; 3HAaKOMCTBO C  pa3IMYHBIMU
MO3UIIMOHHBIMH CHCTEMaMH CUUCIICHHUS;

- YMeTh CBOOOJIHO ONEPUPOBATh MOHATUSAMH: CTETIEHb C LIEbIM|
MOoKa3zarejeM, KOpeHb HaTypajlbHOM CTENeHu, CTENeHb C
paloOHaJIbHBIM TIOKa3aTelleM, CTENEHb C JACHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTeseM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YHCIIA;

- YMETb ONEPUPOBAThH MOHATUSAMU: TOXKJIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHME,  HEPABEHCTBO,  CHCTEMQ
YpPaBHEHUN W HEPABEHCTB, PABHOCWJIBHOCTh YpPaBHEHUH,
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HEPaBEHCTB M CHUCTEM, palMOHAIbHBIC, HPPALMOHAIBHBIE,
MoKa3aTelbHbIE, CTETICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI;
yMEHHE pellaTh YypaBHEHHs, HEPaBEHCTBA M CHUCTEMBbI C
MOMOILBIO  Pa3iMYHBIX  [PHUEMOB; pelIaTb ypaBHEHUS,
HEpPaBeHCTBA M CHUCTEMbl C MapaMeTpoM; MPHUMEHATH
YpaBHEHHsI, HEpPAaBEHCTBA, WX CHUCTEMbl [UIi  DELICHUs
MaTeMaTHYeCKUX 3aj1ay U 3a[a4 U3 pa3IMYHbIX 00JacTeil HayKu
Y peajbHOU KU3HU;

-yMeTh CBOOOJIHO OMEpUPOBATh NOHATUAMU: TpaduK QYyHKIUH,
obpatHass (QyHKIMS, KOMIIO3UIMS (PYHKIMNA, JIMHEWHAs]
byHkus, KBagpatuyHas QYHKIUS, cTereHHas (yHKUIus C
HEeNbIM ~ TI0Ka3aTeleM, TPUTOHOMETPHUYECKHE  (YHKIIHH,
oOpaTHbIE TpUTOHOMETpUYECKUEe (YHKLWHU, MOKa3aTellbHas U
norapudmuueckas (yHKIUH; YMEHHE CTPOUTh TpaduKh
(YHKIIHHA, BBITOTHATEH IPeoOpa3oBaHus rpadukoB PyHKITUH;
YMEHHE UCIOIb30BaTh Tpaduku (QYHKIUHA UISI U3yYCHUS
MIPOLIECCOB U 3aBUCUMOCTEH MpHU PEIICHUU 33Jad U3 JPYrux
VYeOHBIX TMPEJAMETOB W W3 PEATbHOH JKWU3HU; BBIPAXKATh
dbopMyIiaMu 3aBUCUMOCTH MEXIY BEIHUYNHAMU;

YMEHHE CBOOOJHO ONEpUPOBATh MOHATUSMH: YETHOCTD
GyHKIIUM,  TEPUOAMYHOCTh  (YHKIMH,  OTPaHUYCHHOCTh
(GYyHKIMM, MOHOTOHHOCTh (DYHKIMH, B3KCTpeMyM (yHKLUH,
HauOoJblllee W  HauMEHbllee 3HAaueHUus (QYHKIUH  Ha
MIPOMEKYTKE; YMEHHE MIPOBOANTH MCCIEIOBaHNE (PYHKIINH;
YMEHHE HCMOJB30BaTh CBOMCTBA M Tpaduku (QyHKIUN s
pellleHrs YpaBHEHHH, HEpaBEHCTB U 3aJad C MapaMeTpaMu;
n300paxaTb Ha KOOPAMHATHOM IUJIOCKOCTH  MHOKECTBA
pelieHnil ypaBHEHUH, HEPABEHCTB M UX CHCTEM;

- yMETh CBOOOIHO OTIepPHPOBATH TTOHSATHUSIMHU:
M0CJIEI0BATENbHOCTD, apupmeTnyeckas nporpeccus,
reoMeTpuyeckass — mporpeccusi, OECKOHEYHO  yObIBarolas
reoMeTpHuecKas MIPOrpeccus; yMeHue 3aJaBaTh

MI0CJIE0BATENHHOCTH, B TOM YHCJIE C TOMOIIIBIO PEKYPPEHTHBIX
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opmyur;

- YMEThb OINEpUpPOBATh MOHATUSAMH: HETPEPHIBHOCTH (YHKIHH,
acCUMIITOTHI Tpaduka (GyHKIMH, TIepBasi U BTOpas MPOU3BOIHAS]
GyHKIMM,  TreoMeTpu4ecKuid W (U3MYECKUH  CMBICH
NPOU3BOJIHOM, TepBOOOpa3Has, OIpeIeTIeHHBI HMHTETpal;
yYMEHHE HaxOAWUTh acCUMNTOTHI Tpaduka (yHKINH; yMeHHE
BBIYUCIIATh NMPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO U
KOMITO3UIIMHU (YHKIMH, HAXOJUTh ypaBHEHHE KacaTeIbHOU K
rpaduky QpyHKIHY;

yYMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HCCIIEIOBAHHMS
GyHKOMH, Ui HAXOXKACHUS HAWIYYlIero pEIICHUs B
NPUKIAJHBIX, B TOM 4YHCJIE COIMaIbHO-I)KOHOMUYECKUX H
¢u3mveckux 3amavax, JUIA  ONPENCICHUS CKOPOCTH H
YCKOPEHHSI; HAXOAMUTh IUIOIAAN B 00beMbl (GUTyp ¢ TTOMOIIBIO
MHTETpaja; OPUBOAUTH  TPUMEPBl  MaTeMaTHYECKOTO
MOJICTTMPOBAHHS C IIOMOILBIO MU PEepeHINATBHBIX YPaBHEHUH;
- yMeTh ONEpUPOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKCHHBIC KOMIUICKCHBIE YHWCIIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO 4YHclia, (GopMa 3amuch KOMIUIEKCHBIX YHUCEI
(reomeTpuyeckas, TPUTOHOMETpUYECKass M ajredpanyeckas);
yMETh  TPOM3BOJIUTH  apu(MeTHdecKue  JCHCTBHS  C
KOMILJIEKCHBIMHU YHCIaMU; MPUBOANUTH IpUMEpHI
WCTIOJIH30BaHUST KOMITIEKCHBIX YHCEIT;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CpelHee
apupMeTHYecKoe, MenuaHa, HaumOONbIlee W HaWMEHbIIEe
3HAYEHUs, pa3Max, JAUCHEPCHs, CTAHIAPTHOE OTKJIOHEHHE IIs
OMHCAHUs  YHUCIOBBIX  JAHHBIX; yYMEHHE  HCCIEJ0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM 4YHCIE C MPUMEHEHHEM
rpadMUecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecku
MCCIIEIOBATh COBMECTHBIE HAOIIOACHHUS C TIOMOIIBIO TUArpaMM
pacceuBaHUs U JIMHEHHON perpeccuu;

- YMETh HaXOJWUTh BEPOSITHOCTH COOBITHI C MCIOJIh30BAHUEM|
rpaduecKuX METOJOB; HPUMEHATh [UId pEelIeHHus 3ajay
(bOopMyIIBI CIOKEHUST W YMHOKEHHS] BEPOSITHOCTEH, (Gopmyy|
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MIOJTHOM BEpOSTHOCTH, (opmyny bepHymin, KOMOMHATOPHBIE
daktel ¥ (GOpMyJbl; OLEHUBaThb BEPOATHOCTH PpEAJIbHBIX|
COOBITHH; yMEHHE ONepupoBaTh TMOHATHIAMHU: CIydaiHas
BEIMYMHA, PpacHpeieieHUe BEpOSTHOCTEH, MaTreMaThdyecKkoe
0’KMJIAHME, TUCIIEPCUS U CTAaHIAPTHOE OTKJIOHEHHUE CIIy4aliHOU
BEIMYMHBI,  (QYHKUMM  paclnpesieneHus U IUIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeIbHOTO u HOPMAJILHOTO
pacripe/ie/ieHuil; yMEHHe MCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX
pacrpeleneHuil Uil pelleHHMs  3aJad; 3HAKOMCTBO €
HNOHATUSMM: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX
UCCIIC/IOBAHMI; yMEHHUE TMPHUBOJUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJNBIIMX YHCEel B HPUPOAHBIX M OOILECTBEHHBIX
SIBIICHUSX;

- yMeTb CBOOOJHO OIEpPUPOBATh MOHATHAMM: TOUKa, HpsMasd,
IUIOCKOCTh, TIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKHH YToJI,
JBYTPaHHBIA yrojl, TpPEXI'PaHHBIA Yroj, IepeceKarolecs,
napajuieNIbHbIe U CKPEIUBAIOIINECS TPsSMBbIC, apalIeIbHOCTh
U TIEepHEeHIUKYJISAPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil Mexuay
NPSMBIMH, YTOJ MEXIY TPSMOW U TUIOCKOCTBIO, YTOJl MEXKMIY
IUIOCKOCTSIMH; YMEHHME UCIOJNb30BaTh IpPH PELICHUH 3a7ay
u3ydeHHble (aKTBl W TeopeMbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHUE
OTIepPHPOBATH TTOHSATHSIMH: MHOTOTPaHHUK, ceueHue
MHOTOTpaHHHMKA, TMPaBWIbHBIA ~ MHOTOTPAaHHHUK, MpPU3Ma,
nupamuia, ¢Gurypa M IOBEPXHOCTh BpAIIECHUS, HIHHID,
KOHYC, IIap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCA
U LWIMHApA, NapajjelbHble OCH HJIM OCHOBaHMIO, CEYECHUE
mapa, IUIOCKOCTb, Kacaromiascs cgepbl, IWINHApPA, KOHYCa;
YMEHHE CTpPOUTh CEYEHHE MHOTOTpaHHMKA, H300paxarb
MHOTOTPAaHHHUKH, (UTYpsl W TOBEPXHOCTH BpAIICHUS, WX
CeUeHMs,, B TOM 4YHCJE C IMOMOUIbIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHATH CBOWCTBA T€OMETPUYECKUX  (uryp,
CaMOCTOSITENIbHO (POPMYJIMPOBATH OMNPEACTCHUS H3y4aeMbIX
buryp, BBIIBUTaTh THUIOTE3bI O CBOMCTBAX M MPHU3HAKAX|
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reOMETPHUECKUX (GUryp, 00OCHOBBIBATh WIJIM OMPOBEPrarh HX;
YMEHUE MPOBOAUTH KJIACCUPUKALMIO (UIYp IO Ppa3IMYHbIM
NpPU3HAKAM, BBIIOJHATH HEOOXOIUMBIC  JIOTIOJIHUTEIbHBIC
HOCTPOCHHUS;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHUSMH: IUIOIIAAb
burypsl, 00beM GUTypbl, BEIMUNHA YITIa, PACCTOSIHUE OT TOUKHY|
0 TUIOCKOCTH, PAaCCTOSIHUE MEXAY INPSMBIMH, PACCTOSHHE
MEX]Y IJI0CKOCTAMH, IUIOMAAb c(hepbl, MIIOLa b HOBEPXHOCTH
NUpaMUIbl, TPU3MBL, KOHyca, LWIMHApa, o00BeM KyoOa,
OPSAMOYTOJBHOTO Napajlesienunesa, MUPaMuabl, [PU3MBL,
LWIMHJIpa, KOHyca, lIapa; yMEHHE HaxOJIuUThb OTHOILEHUE
00beMOB MMOJOOHBIX GUTYD;

- YMeTb CBOOOJHO ONEPUPOBATH NOHSATHAMH: JIBHKCHHE,
napajyieNibHbli  [EePEeHOC, CUMMETpHUsS Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, IIpeoOpa3oBaHue No00us, MOJ00HbIE
burypsl; yMeHue pacro3HaBaTh paBHbIE U MOJOOHbBIE (UTYPHI,
B TOM YHCIIE B MpPHUPOJE, MCKYCCTBE, apXUTEKType; yMEHHE
UCMOJIb30BaTh ~ T'EOMETPUYECKHE  OTHOILEHUS,  HaXOAUTh
reoMeTpUYECKUEe BEIUYUHBI (JJIMHA, YToJl, IUIOIIagb, 00beM)
OpU pelleHUH 33/7a4d U3 JPyrux Y4eOHBIX NpPEeAMETOB M M3
peanbHOU KHU3HU;

- yMeTb CBOOOJIHO OMEpPHPOBATH MOHATUSAMH: MPSIMOYTOJIbHAS
cucTeMa KOOpAWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEIEHUE BEKTOpa HA YHCIO,
pa3joXKeHue BEKTopa Mo 0a3ucy, CKaJlIpHOE NPOU3BEIEHUE,
BEKTOPHOE IPOU3BEICHUE, YroJl MEXAY BEKTOpamH; yMEHHeE
UCMOJb30BaTh BEKTOPHBIH M KOOPJMHATHBIA METOA IS
pelIeHnsT TeOMETPUYECKUX 3a1ad W 3a/1ad JPYTHX ydeOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATHUAMHU: Marpuua 2x2 u 3x3,

ONpeaACIINTEIIb MaTpulbl, FeOMeTpI/I‘—IeCKI/Iﬁ CMBICII]
OMPCACIINTECIIA,

- YMCTb MOACIIHMPOBATH PCAJIBHBIC CUTyallUd Ha A3BIKC
MAaTEMATUKU, COCTaBJIATH BBIPpAXKCHUA, YpaBHCHU,

HCPABCHCTBA U UX CUCTEMBI 11O YCJIOBUIO 3aa4u, NCCIICA0OBATH
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IOCTPOEHHbIE MOJEIM C UCIIOJIb30BAHUEM almapaTa aareopsl,
UHTEPIIPETUPOBaTh  IOJIYyYEHHBI  pe3yJbTaT;  CTPOUTH
MAaT€MaTU4eCKUe MOJEIN C IIOMOULIBI0 TIE€OMETPUYECKUX|
MOHATHH U BEJIMYMH, PEILATh CBA3aHHbIC C HUMH IPAKTHYECKUE
3a]a4H; COCTaBIIATh BEPOSITHOCTHYIO MOZEIIb 51
UHTEPIIPETUPOBaTh  IOJIYYECHHBI  pE3yJbTaT;,  pelarb
IIPUKJIAJHBIC 33]1a4l CPEACTBAMU MAaTEMaTUYECKOIO aHAJIN3a, B
TOM 4YHCJE COLHUAIbHO-)KOHOMHUYECKOr0 U  (hU3HUYECKOro
XapakTepa;

- YMEHHE BbIOMpaTh NOJAXOIALIMNA METOJ Ul peIlIeHUs 3a/jauy;
ITIOHUMAaHNE 3HAYMMOCTH MATEMATHKU B MU3y4YEHHH NPUPOJIHBIX|
U OOILIECTBEHHBIX MPOLIECCOB U SIBJIICHUI; YMEHHE PAaCIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE, YMEHHE
IIPUBOJUTH IPUMEPBI MaTEMATUUYECKUX OTKPBITHI POCCUMCKON
Y MUPOBOM MaTeMaTU4eCKON HAyKH

OK 03 ITnanupoBats u
peaM30BbIBATH COOCTBEHHOE
npodeccuoHanbHOE U TMYHOCTHOE
pa3BUTHE

B o0nacty IyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHUS:
-chopMHUPOBAHHOCTH HPABCTBECHHOTO CO3HaHMS,
PTHYECKOTO TTOBEICHHS,

- CIIOCOOHOCTh OILIEHHWBaTh CHUTYalMI0 U TNPUHUMATb
OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh HAa MOPajIbHO-
HPAaBCTBCHHBIC HOPMbBI U ICHHOCTH,
OCO3HAaHWE JHUYHOTO  BKIJIaja
yCTOMYMBOTO OYIyIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM U

B MMOCTPOCHUC

OCHOBC€ OCO3HAHHOI'O IPUHATUA I_IGHHOCTCI\/'I CeMeMHOM|
PKU3HH B COOTBCTCTBHU C TpaJUIHUAMK HAPOIOB POCCI/II/I;

OBiageHue YHUBEPCAIbHBIMU PEryJISITUBHBIMU
e CTBUSIMU
a) CaMOOPTaHU3AIIHS:

CaMOCTOATCIIBHO OCYHICCTBIIATE ITO3HABATCIBHYIO|

- YMETb OIICPHUPOBATDH IIOHATUAMMU: palrOHaJIbHBIC,
MPpalMOHAJILHEIC, IIOKa3aTCIIbHEIC, CTCIICHHEBIC,
J'IOl"apI/I(i)MI/I‘IeCKI/Ie, TPUT'OHOMCTPUYCCKHUC YpaBHCHUA H

HEpPAaBEHCTBA, UX CUCTEMBI;

YMETh OINEpPUPOBATh MOHATUSMU: MHOTOIPAHHHK, CEUEHUE
MHOTOTpaHHHUKa, KyO, mHapajuieienunen, Mpu3Ma, HNUPaMHJa,
(durypa W MOBEPXHOCTHh BpallleHUs, LUIUHAP, KOHYC, IIap,
chepa, ceueHus (UTypbl BpallleHUs, TUIOCKOCTh, KacaroIliasics
cdepbl, IUIUHAPA, KOHYCA, MJIOMAAb OBEPXHOCTH MUPAMUIBI,

(wIM) ApYrUM YJI€HaM CEMbH, CO3JIaHUI0 CEMbH HAPU3MBI, KOHYyCa, IWIMHApA, IUIOMaab cheprl, o0beM Kyoba,

[PSIMOYTOJIBHOTO — MapajuleJieNunena, MUpPaMHUIbl, IPU3MBI,
LIMIMH]Ipa, KOHYCa, 1l1apa; yMEHUEe U300pakaTh MHOTOTPaHHUKHU
I IIOBEPXHOCTU BpAIICHUS, UX CEYCHUS OT PYKH, C IIOMOIIbIO
YepTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMETh
[pacrio3HaBaTb ~ CUMMETPHUI0O B IIPOCTPAHCTBE,  YMETh
[PACIIO3HABAThH IPABUIIBHBIE MHOTOIPaHHUKY;

NesITeIbHOCTb,  BBIABIATH  NMPOOJIEMBI, CTaBUTh M- YMETh ONEPUPOBATh MOHATHUSAMH: MPSIMOYTOJbHAas CHUCTEMA
(bopMyIMpOBaTh COOCTBEHHbBIE 3a/1a4u BKOOpPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPANHATHI BEKTOPA,
00pa3oBaTeNIbHOM  NIEATENBHOCTH M JKU3HEHHBIX[CKAISIPHOE TPOU3BEJIEHHE, YIroJ MEXKIY BEKTOpPaMH, CyMMa
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CUTYaLUsX;
- CAMOCTOATEIBHO  COCTAaBJIATh IUIAH  PEIIEHUs
MpoOIeMBl € y4eTOM  HUMEIOIIUXCS  PEeCypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEIIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CIIOCOOCTBOBaTh ~ ()OPMHUPOBAHUIO U IPOSIBICHUIO
[IUPOKON SpyIUIMM B pPasHbIX O00JIaCTAX 3HAHMH,
[IOCTOSIHHO IOBBIIIATh CBOM  0Opa3oBaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIONB30BATh NpPUEMBl  pedIeKcuu  UIsi  OICHKH
CUTYyalllu{, BBIOOpA BEPHOT'O PEILCHMS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATD
PELIEHNUS 110 UX CHUIKEHUIO;

B) SOMOLIMOHAJIBHBIM ~ MHTEJUIEKT,  IPEIIoJararoIiui
C(OPMHUPOBAHHOCTH:!

BHYTpPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHE K
ITOCTUKCHHIO LENH U yCIExy, OIITHMH3M,
MHULMATUBHOCTh, yMEHHE JEeHCTBOBATh, HCXOAS U3
CBOMX BO3MOKHOCTEH;

- OMIIAaTHUH, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHUMATH,
PMOLIMOHAIIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €TI0 IPU
OCYIIECTBJICHUM KOMMYHMKAI[MM, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

- COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH,
BHICTPAUBAaTh  OTHOLIEHMSI C  JIPYTUMH  JIIOJIBMH,
3a00TUTHCS, MPOSIBIATH HHTEpPEC W paspelarb
KOH(DITMKTBI

BEKTOPOB, MPOU3BCACHUC BCKTOpa Ha YHUCIO; HAXOAUTb C

MOMOIIbI0 U3YYEHHBIX (OPMYN  KOOPAHUHATHI

OTpEe3Ka, PACCTOSHUE MEKY IBYMsI TOUKAMHU

CCPCANHD]

TIK 2.1 OreHuBaTh
KPEAUTOCTIOCOOHOCTH KIIMEHTOB.

B gacty Tpy10BOrO BOCIIMTAHUSA:
TOTOBHOCTb K TPydy, OCO3HaHHE IIEHHOCTH
MacTepCcTBa, TPYI0JII00HE;

-3HATb IIPOCTBIC U CJIOXKHBIC ITPOLCHTEI U YMCTh PCIIATE 3aaa4H
Ha KpPCAWUTBI W BKJIAAbl, MNPUMCHAA (I)OpMyJIBI pocToro

CJIOKHOT'O ITPOLICHTA.

TOTOBHOCTD K aKTUBHOH NEITENLHOCTH
TEeXHOJOTMYECKOW M  COLIMAJIbHON HAaMpPaBJIEHHOCTH,
CIIOCOOHOCTh HMHHIIMUPOBATD, IJIAHUPOBATh 17|
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CaMOCTOSITEITLHO BBITIOJIHATH TAKyIO ACSITEILHOCTS;
-MHTEpeC K padinuHbiM chepam MpodeccHoHAITBHOM
eI TEILHOCTH.

OBJtasieHue YHUBEPCATbHBIMH y4eOHBIMH
[MO03HABATEIHLHBIMHU JEHCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (bopmynHpoBaTh u
AKTyaJIM3UPOBAaTh NPOOJIEMY, paccMaTpHBaTh ee
BCECTOPOHHE;

- yCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK WIIH
OCHOBAaHHs JUIS  CpPaBHEHHUS, KJIACCUPHUKAIMH U
0000IIIEHHS;

- ONpeNeNaTh ICU  JEATCILHOCTH, 3ajaBaTh
[1apaMeTpbl U KPUTEPUHU MX JOCTHKCHHS,

- BBISIBIIATE 3aKOHOMEPHOCTH W IPOTUBOPEYHS B
[paccMaTpUBaEeMbIX SBJICHUSIX;

- BHOCHUTh  KOPPEKTHBBI B  JICATEIBHOCTb,
OLICHUBATh  COOTBETCTBUE  PE3YJIbTATOB  LIEJISIM,
OLIEHUBATh PUCKH MOCIICICTBHUI ICITEIbHOCTH,

- pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

- BJIJICTh HaBBIKAMH y4eOHO-UCCIIEI0BATEIHCKON
M TIPOCKTHOM JICATEIILHOCTH, HABBIKAMH pa3pCIICHHUSI
po0iem;

- BBISIBIIATH  TIPUYUHHO-CIICACTBEHHBIC CBSI3U W
AKTyaJ M3UpOBAaTh 3ajady, BBIIBUTATh THUIIOTE3y €€
PEIICHMsI, HAXOAWTh APTyMEHTHI I JI0KA3aTelbCTRA|
CBOUX YTBEPKIICHHUH, 3a/laBaTh MapaMeTPbl U KPUTCPUH
[PCIICHIS,

-aHAIM3UPOBATH TOJYYCHHBIC B XOJI€ PEIICHUS 3a]lauu
PE3yIbTAaThl, KPUTHYCCKH OIIEHUBATh MX JIOCTOBEPHOCTD,
[IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

-YMETb HCPCHOCHUTH 3HAHWS B ITO3HAaBATCJIbHYIO )4l
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[IPAKTUYECCKYIO 00JIaCTH KU3HEACATEIIbHOCTH;

- yMETh HHTEIPUPOBATh 3HAHUS W3 Pa3HBIX
[IpEeIMETHBIX 00IacTel;

-BBIJIBUTaTh HOBBIC HJEH, INpeajaaraTb OPUTHMHAIIBHBIC
[MOIXOJBI U PELICHUS;

-CIIOCOOHOCTh MX HCIIOJIb30BaHUS B II03HABATEILHON U]

COLIMAJIBHOM ITPAKTHKE.
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1.4. Kosin4ecTBO 4acoB HA OCBOeHHe Padoueii MporpaMMbl JIMCUUILTHHBI:
MaxkcumanbHas Harpy3ka ooydatomnierocs -330 4acoB, B TOM YHCIIE:
- TeopeTrdeckoe o0ydenue — 220 Jacos,
- IpaKTUYECKUE 3aHATHS — 92 yaca;
- IPOMEXKYTOYHAsI aTTecTalus B popme 3k3aMeHa —18 yacoB, B TOM YHCIIE:
- KOHCYJIbTalus — 2 yaca;
- 3K3aMeH — 16 yacos.

®opMa KOHTPOJIS: IK3aMeEH.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yueOHo# padoThI

KoanyecTBo 4acosB

MakcumainbHas yueOHast Harpy3ka (BCero) 330
OO0s3aTenbHas KOHTaKTHAS (ayIMTOpPHAs) yueOHas Harpy3Ka 330
(Bcero)

B TOM YHCIIE:

TEOPETHUYECKUE 3aHITHS 220

MPAKTUYECKHUE 3aHATUS 92
[IpomexxyTounast arrecranusi B hopme 3K3aMeHa 18
B T.4. KOHCYyIBTAIIHS 2
OK3aMeH 16
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2.2. TemaTnuyecKMii IJIAH U COJAepPKaAHNE YUeOHOW TUCUMIIJIMHBI

HaumenoBanme pasieon Conep:kanue y4yeOHOro Matepuasia (0CHOBHOE M MPOdeccHOHAIBLHO- § O6nem ®opmupye
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4ACOB Mble
MOYJIb (IIPY HAJTUYHH) KOMIIeTEHIIM U
1 2 3 4
Pa3jen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 16
Tema 1.1 Copepxxanue yuyeOHOro MmarepuaJia 2
Henb H 3aja"M | BaszoBple 3HAHHUS M YMEHHS 110 MaTeMaTUKe B TPO(HECCUOHATLHOM U B MIOBCEAHEBHON 2
MaTeMaTHKH NPH | neqaTenbHOCTH.
OCBOEHHH CIEeNHAJTbHOCTH
Tema 1.2 Coaep:xxaHue yueOHOIro MaTepHuaJia 2
Uncna wu  Beruuciaenus. | JleiicTBUs HaJ MOJOXKUTEIbHBIMU U OTPUIATEIbHBIMH YUCJIaMU, OOBIKHOBEHHBIMH U 2
Boipaxenus U | IECATUYIHBIMH JIPOOSMHU.
npeoopa3oBaHusA JeiicTBus co creneHsaMu, OpMYJIbl COKPAIIEHHOTO YMHOKEHHSL.
Tema 1.3. Coaep:xxanue yueOHOro MaTepHuaJia 2
I'eomeTpus Ha UIOCKOCTH | Bupl Iutockux GUryp M UX Miionas. 2
[TpakTHKO-OpHEHTUPOBAHHBIE 337a4U B Kypce T€OMETPUU Ha TUIOCKOCTH OK-01,
Tema 1.4 Copepxanue yuyeOHOro MmarepuaJia 2 OK-03
IIpouenTHbIC [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BbIUMCIEHUS. CII0KHbIE POLIEHTHI 2 IIK-2.1
BBIYHCJICHHUS
Tema 1.5 Coaep:xxaHue yueOHOIro MaTepuaJia 2
YpaBHeHust H Jlunelinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHS U HEPABEHCTBA 2
HepaBeHCTBA
Tema 1.6 Copepxanue yuyeOHOro MmarepuaJia 4
Cucrembl ypaBHenMii M | CrocoObl pelIeHUs] CHCTEM JIMHEeWHbIX ypaBHeHHi. [loHstus: matpuna 2x2 u 3x3, 2
HEpPaBEHCTB onpenenuTenb Marpuipl. Merton I'aycca. CucTteMbl HEIMHEHHBIX ypaBHEHHM.
Cucrembl HEpaBEHCTB.
[Ipaktnueckoe 3ansitue Nel. Pemenue cucTteM JHMHEHHBIX M HEJTMHEHMHBIX 2
YPaBHEHHUH.
Tema 1.7 Copep:kaHue y4eOHOIr0 MaTepuaJia 2
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BxoaHoii KOHTPOJIB

IIpakTnueckoe 3ansaTue Ne2.
BxoaHolt koHTpob. Beruucnenus u npeoOpa3oBaHus. Y paBHEHUS U HEPABEHCTBA.
['eomeTpus Ha MIIOCKOCTH.

Pa3nen 2 IIpsiMble H JIOCKOCTH B MPOCTPAHCTBE 18
Tema 2.1. Coaeprxanue yueOHOro MaTepuaJia 2
OcHoBHBIE nousitus | [Ipenmer crepeomerpun. OCHOBHbIE TMOHATHS (TOYKa, MpsiMasi, I[JIOCKOCTH, 2
cTepeoMeTpPUH. npoctpanctBo).  OcHOBHbIE  akcMOMBI  cTepeoMerpuu.  llepecekarouuecs,
Pacnonosxkenne NpsiMbIX M | mapajulelbHbIE W CKpellWBaronmecs  mpsimble. [Ipu3Hak W CBOWMCTBO
IJIOCKOCTeH CKpeuBarmuxcs npaMbix. OCHOBHBIE TPOCTPAHCTBEHHBIEC (DUTYPHI.
Tema 2.2. Conep:kanue y4eOHOT0 MaTepHuaJia 4
IHapaniaejabHOCTH [lapannenpHble npsmas u  1iockocTb. Ompexnenenue. Ilpusnak. CpolictBa (C 2
NPSAMBIX, NpsAMOit M | nokaszarenbcTBoM). [lapamnensabie miockoctu. Onpenenenue. [Ipusnak. CoiicTa (¢
IUIOCKOCTH, IVIOCKOCTel JI0Ka3aTeJIbCTBOM).
Terpasagp u ero omementsl. [lapamnenenunen u ero smeMeHThl. (CBoiCTBa 2
MIPOTUBOIOJIOKHBIX I'PaHEl U AuaroHaneu napasienenumnena. Iloctpoenue ceuenui.
Pewmenne 3amau.
Tema 2.3. | Copep:xkanue y4eOHOr0 MaTepuajia 2
IlepnenauKyasspHOCTH [lepnennukynspupie mnpsmele. [lapamienpHble NpsiMble, NEPIEHIUKYISIPHBIE K 2
NPSAMBIX, NnpsAMoit M | ockocTd. [Ipu3Hak nmepneHIuKyIsIpHOCTH MPSMOM U MIOCKOCTH. J[0Ka3aTenbCTBO.
IVIOCKOCTH, IJIOCKOCTEH [lepnengukynsap wu HakioHHad. IlepnengukyisipHele 1uIOcKOocTH.  IIpm3Hak
NIEPIEHIMKYISIPHOCTH III0CKOCTEN. JlokazaTesnbeTBO. PaccTosiHUS B IPOCTPAaHCTBE
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia 4
Teopema 0 Tpex
nepnenTMKy.IApax Teopema o Tpex nepneHaAuKyspax. JokazareabCcTBo. 2
Yron Mexay npsiMoil ¥ IIIOCKOCThIO. YTOJI MEXKY INTOCKOCTSIMU. 2
Tema 2.5. Copepxxanue yuyeOHOro MmarepuaJia 4
IMapajuenbHbIe, AKCHOMBI CTEPEOMETPHUH. 2
NnepneHAnuKyJIsipHbIe, [lepnieHAUKYISIPHOCTh TPSAMOM M IUIOCKOCTH, MNapajUIeNbHOCTh JIBYX IPSIMBIX, 2
CKpCIIUBAKOIIMECH MEPIEHIUKYISPHBIX IUIOCKOCTH, NEPIEHAUKYIISIPHOCTD INIOCKOCTEN
npsiMble
Tema 2.6. Coaep:xxkaHue y4eOHOIro MaTepuaJia 2
Pemienne 3anauy. Ilpsimbie | PacnonoxkeHue HpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llepmeHauKynspHOCTh U 2
" IJIOCKOCTH B | mapaJuIeIbHOCTh NPSIMBIX U MI0cKocTel. CKpennBaomuecs: IpsMble

OK-01,
OK-03
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MPOCTPAHCTBE

Pa3jnen 3. KoopauHaThbl 4 BEKTOPbI 12
Tema 3.1 Copnepxxanue yueOHOro MmarepuaJia 4
JlekapToBbl KOOPAMHATHI | J[ekapTOBBI KOOPAWHATHI B MPOCTpaHCcTBe. [IpocTeiinme 3a1a4i B KOOpAMHATAX. 2 OK-01,
B NPOCTPAHCTBe. OK-03
Paccrosinne mexay aByms P 5
ACCTOSIHUE MEX]Ty IByMSI TOUKaMHU, KOOPAMHATHI CEPEeIMHbI OTPE3Ka.
ToukamMu.  KoopamHaTbl
cepeIMHbI OTPe3Ka
Tema 3.2 Coaepxanue yueOHOro MaTepuaJia 4 OK-01,
BekTopnl B | BekTopsl B npoctpancTBe. CloKeHHWE U BHIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa 2 OK-03
NPOCTPaHCTBeE. Ha yucno. Kommanapasie BeKTOpbl. CKaJIIpHOE MPOU3BEICHIE BEKTOPOB.
yrox MEXKIY | Pasnoskenne BEKTOpa MO TPeM HEKOMIUTaHAPHBIM BekTOpaMm. KoopawHaThl BEKTOpa, 2
Bexropamu.  Cxansipoe CKaJISIpHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXAY BEKTOpaMH, yroil
TPOM3BEACHUE BEKTOPOB MEXIy MPSMON U TJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH. Y PaBHEHHE IUIOCKOCTH.
I'eomeTpuueckuii cCMBbICH ONpeeauTens 2x2.
Tema 3.3 Coaep:xaHue y4eOHOro MaTepuaJia 2
IIpakTHuko- [Ipaktuueckoe 3anstre Ne3. BrruuciieHne pacCTOSHHUM W TUIONIAJEH Ha IUIOCKOCTH. 2
OpMEHTHPOBaHHbIE 321244 | KoM4yecTBEeHHBIC pacyeThl
Ha KOOPAMHATHOM
IJIOCKOCTH
Tema 3.4 Conep:xaHue y4eOHOro MaTepuaJia 2
Pemenne 3agad. | [Ipaktuyeckoe 3anstue Ned. KonrponbsHas pabota. KoopauHATHI 1 BEKTOPHI 2
KoopauHaThbl 1 BEKTOPBI
Pa3nes 4. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKIuu 38
Tema 4.1 Coaep:xxaHue yueOHOro MaTepuaJia 4
Tpuronomerpuyeckue Pannannas mepa yria. IloBopoT TOUkM BOKpYT Haudaia KoopauHat. OmpeneicHue 2
(YyHKIMH NPOM3BOJILHOIO | CHHYCa, KOCHHYCa, TAaHT€HCAa M KOTaHIeHca. 3HaKW CHHYCa, KOCHHYCa, TaHTEHCA | OK-01
yria, yucja. Paguannasi M | KoTaHTeHca 1O YETBEPTSIM. 3aBUCUMOCTh MEXIYy CHHYCOM, KOCHHYCOM, TAHT€HCOM U OK-031
rpaaycHasi Mmepa yrJja KOTaHT€HCOM OJIHOTO M TOTO JK€ YIJIia
[TpakTuyeckoe 3anarue NeS5. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAaHT'€HCOM 2
Y KOTaHT€HCOM OJTHOTO M TOTO XK€ yTIia
Tema 4.2 Copepxxanue yyeOHOro MmarepuaJia 4

23




OcHoBHBIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHI€HC U KOTaHT€HC YIJIOB O U 2
TPUTOHOMeETPHYeCKHUe - 0. DopMyJIbl IPUBEACHUS
TOX/AeCTBA. [TpakTueckoe 3anatue Ne6. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKAECTBA. DOPMYJIBI 2
®opMmy. bl IpUBeICHUS IIPUBEJICHHUS.
Tema 4.3 Copepxxanue yueOHOro MmarepuaJia 8
Cunyc, xocunyc, Tanrenc | Cymma u pasHoOCTh cHHYycOoB. CyMMa M Pa3HOCTh KOCHUHYCOB. CHHYC M KOCHHYC 2
CYyMMBbI M Pa3HOCTH JBYX | 1BOMHOTrO yria. @opMyJibl IOJOBUHHOIO YIIA.
yrjios [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (QYHKIMHA B IPOMU3BEIEHHE MU 2
Cunyc " KOCHHYC | TPOU3BE/ICHUS B CYMMY.
JIBOMHOrO yriia. @opmyJibl | BelpaKeHHE TPUTOHOMETPHYECKUX (DYHKIMH YEpPe3 TaHIEHC IOJOBHHHOIO 2
MOJIOBHHHOIO yIJIa aprymenTa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUN
[TpakTnueckoe 3anatue Ne7. Cymma U pa3HOCTb CHHYCOB U KocuHycoB. Cymma u 2
pa3sHOCTh CHUHYCOB M KOCHHYCOB. IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPHUYECKHX
(GYHKUMH B POU3BENICHHUE U IPOU3BENICHHSI B CYMMY.
Tema 4.4 Coaep:xxanue yueOHOro MaTepuaJia 2
@OyHKIMH, HX CBOWCTBA. | O0NacTh ONpeIeNeHUsI U MHOXKECTBO 3HAa4eHUH (QyHKIMHA. YETHOCTH, HEUYETHOCTH, 2
Crnoco0bl 3aIaHHsA | IepUOoANYHOCTb QyHKIMHA. CriocoObl 3aaHus QyHKIMH
GyHKumit
Tema 4.5 Coaep:xxanue yueOHOro MaTepHuaJia 2
Tpuronomerpuuyeckue O6nacth ompeneNeHuss U MHOXKECTBO 3HAUEHUM TPUTOHOMETPUUECKUX (DYHKITHI. 2
(yHKIUH, UX CBOMCTBA M | YETHOCTH, HEUETHOCTD, MEPUOAUYHOCTh TPUTOHOMETpHUECKUX (yHKIMHA. CBOCTBA U
rpaguxku rpaduku QyHKIMA y = COS X,y =sin X,y =tg X, y = ctg X.
Tema 4.6 Coaep:xxaHue y4eOHOIro MaTepuaJia 2
IIpeodpasoBanue Cixatue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIHH. 2
rpaguKoB [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYyHKITHI
TPUTOHOMETPHYECKUX
GyHKumit
Tema 4.7 Coaep:xxkaHue y4eOHOIro MaTepuaJia 2
Onucanune Hcnonb30BaHue CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMH B HpoQecCHOHATBHBIX 2
NPOU3BOACTBEHHBIX 3a/1ayax.

MPOLECCOB ¢ MOMOIIbIO
rpagukoB GyHKIUH
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Tema 4.8 Copnepxxanue yuyeOHOro MmarepuaJia 2
OopartHble OOGparnbie Tpuronomerpudeckue GpyHkun. Mx coiicTBa u rpaduku 2
TPUTOHOMETPUYeCKHUe
GyHKun
Tema 4.9 | Conep:kanue yueOHOro MaTepuaJa 8
Tpuronomerpuyeckune VYpaBHeHHE cOS X = a. YpaBHEHHUE sin X = a. YpaBHEHuUe tg X = a, ctg X = a. 2
yYpaBHeHHs M HepaBeHCTBA | [IpocTeiine TPUroHOMETPUUECKHE HEPABEHCTBA
Pemienue TPUrOHOMETPUYECKMX YpPaBHEHMH OCHOBHBIX THIIOB: IPOCTEHIIME 2
TPUTOHOMETPUUECKUE YpPAaBHEHUS, CBOJAILIMECS K KBaJpaTHbIM, pelIacMble
pa3noKeHUEM Ha MHOXKHUTEIIU, OJHOPOAHBIE.
[TpakTideckoe 3anstue Ne8. YpaBHEeHHE COS X = a. YpaBHEHUE Sin X = a. YpaBHCHHE 2
tg X = a, ctg x = a. [Ipocreiinie TpUroHoMeTpUYECKHEe HEPAaBEHCTBA.
[TpakTueckoe 3ansTue Ne9. 2
Pemienue TPUrOHOMETPUYECKMX YpPaBHEHMH OCHOBHBIX THIIOB: IPOCTEHIIME
TPUTOHOMETPUYECKHE ypaBHEHHUS, CBOJAIIMECS K KBaJpaTHbIM, pellacMble
pas3noKeHueM Ha MHOXKHTEIH.
Tema 4.10 Coaep:xxanue yueOHOro MaTepHuaJia 2
Cucrembl CucreMbl IPOCTENIINX TPUTOHOMETPUUYECKUX YPABHEHUH. 2
TPUTOHOMETPHYECKUX
YPaBHEHUi
Tema 4.11 Copepxxanue yuyeOHOro MmarepuaJia 2
Pemienne 3ama4. ocHoBbl | [Ipaktnueckoe  3amsarue  NelO.  Koutpompnas — pabora.  IIpeoOpasoBanue 2
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX BBIpAXKEHUH. PelleHne TpUTrOHOMETPUUYECKUX YpaBHEHUH U
Tpuronomerpuyeckue HEPABEHCTB B TOM YHUCJIE€ C UCIIOJIb30BAHUEM CBOMCTB (hyHKIIUA.
GyHKIun
Pasznen 5. KommiekcHbie yuciia 6
Tema 5.1 Copepxxanue yuyeOHOro MmarepuaJia 4
KommniexkcHble yncia [Tonsitue komruiekcHoro uyucia. ConpspKeHHbIE KOMILJIEKCHBIE 4YHCla, MOAYJIb U 2 OK-01,
apryMEeHT KOMIUIEKCHOro uuncia. Popma 3anmMcH  KOMIUIEKCHOTO — 4HCIa OK-03
(reomeTpuueckasi, TpUTOHOMETpUYecKas, aiureOpauueckas). ApupMeTHUYECKHEe
JEMCTBHS C KOMIIJIEKCHBIMU YK CIIaMU
[Tpaktueckoe 3anstue Nell. Apudpmernyeckue AEMCTBUS C KOMIUIEKCHBIMU 2

qucCjiaMu
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Tema 5.2 Copnepxxanue yuyeOHOro MmarepuaJia 2 OK-01,
IIpumenenne [Ipaktnueckoe 3anstue Nel2. BrimoigHeHue pacueToB € MOMOILIBIO KOMIUIEKCHBIX 2 OK-03
KOMILJIEKCHBIX YHCeJI qucedl.
Paznen 6. [IpousBoanasi pyHKIUM, ee MPUMEHEHHE 38
Tema 6.1 Copnepxxanue yuyeOHOro MmarepuaJia 2 OK-01,
IlonsiTue  MPOM3BOIHOIA. OK-03
®opmyiasl  u  mpapmia | ONPEICICHNE YHCIOBOH MOCICAOBATEIPHOCTH U CIOCO0BI ee 3amanus. CBoicTBa 2
nuddepeHunpoBaAHUT YUCJIOBBIX IIOcaenoBaTenbHOCTEN. OmnpeneneHue Mnpeaena IO0CIeA0BaTENbHOCTH.

Beruucnenue npenenos nocienosarenbHoctel. [Ipenen GpyHkum Ha 6€CKOHEUHOCTH.

[lpenen ¢yukuuu B Touke. Ilpupamenue aprymenra. llpupamienue ¢yHKIuu.

3ajaun, OpUBOASIIME K MOHATUIO MPOU3BOAHON. OmnpexneneHue NPOU3BOJHOM.

AJITCOPUTM OTBICKaHHSI TPOU3BOIHOU
Tema 6.2 Coaep:xxanue yueOHOro MaTepHuaJia 4
IIpou3BoaHbIE CYMMBI, ®opmynsl quddepentposanus. [Ipasuna nuddepeHnupoBaHus 2 OK-01,
Pa3HOCTH NMPOU3BeIEHUs], OK-03
yactHoro. CofepKanue [Tpaktaeckoe 3anartue Nel3. @opmynel  auddepennupoanus. [IpaBuia 2
y4eGHOro MaTepuasa. mubdepeHImpoBanns.
DopMmy.Jibl
nnddepeHIUPOBAHMS.
IIpaBuna
Au(ppepeHupoBaHus
Tema 6.3 Conep:xxanue yueOHOro MaTepuasa 4
Ipoussoanwie Omnpenenenne ciaoxHOW GyHKIMH. I[Ipon3BogHAsS TPUTOHOMETPUYECKUX (DYHKIMIA. 2 OK-01,
TPUTOHOMETPHECKUX [TpousBoHAs CIOKHOM QYHKIIMU. OK-03
(bymcunza. HpousBoanas | Ipakryueckoe samsitue Neld. IIpousBomHas TPUTOHOMETPHYECKHX —(DYHKIHMIL. 2
Cl10KHON pyHKUMH [pou3BoIHAs CIIOKHON (DYHKIIUH.
Tema 6.4 Copnepxxanue yuyeOHOro marepuaJia
HonsiTne 0 | Tonstne HenpepsiBHOi (yHKIwH. CBOMCTBA HEMPepbIBHON (yHKIHH. CBI3b MEXKITY OK-01,
HEMpPEPLIBHOCTH HEMpPEepPBIBHOCTHIO U AU depeHupyeMocThio QYHKIIUU B TOUKE. AJITOPUTM PELICHUS OK-03
hynxunm. Meton HEPaBEHCTB METOJIOM MHTEPBAJIOB
HHTEPBAJIOB
Tema 6.5 Conep:xxanue yueOHOro MaTepuasa 4
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I'eomeTpuueckuii u | ['eomeTpudecknii CMBICI TPOU3BOJHONW (YHKIIUU — YriaoBOH KO3 QuImeHt 2 OK-01,
puznueckmii CMBICJI | KacaTeabHOU K rpaduky QyHKIUU B TOUKE. OK-03
NPOU3BO/HO. VpaBHeHHe KacarelbHOU K rpaguKy (QYHKIUH. AJTOPHUTM COCTABICHHS ypaBHEHHS 2
KacatelbHOU K rpaduky GyHKun y=f(x).
Tema 6.6 Copaepxxanue yueOHOro MmaTepuaJia 2
DusnyecKuii CMBICHT | du3uyeckuid (MEXaHMYECKHI) CMBICI TPOU3BOJAHOW — MIHOBEHHAs CKOPOCTh B 2 OK-01,
MPOU3BOIHO B | MomeHT BpemeHHU t: v = S’ (t) OK-03
npodeccHoHAIbLHBIX
3aja4yax
Tema 6.7 Conep:kaHue y4eOHOIro MaTepuaJa 4
Monoronnocrs (pynkuuu. | Bospacranue u yObiBaHWe (QYHKIWMH, COOTBETCTBHE BO3PACTaHHUA W YOBIBaHUS 2 OK-01,
Touku 3KcTpEeMyMa byHKIIMU 3HAaKy npou3BoAHON. [loHATHEe mNPOM3BOAHON BBHICIIErO MOPSIKA, OK-03
COOTBETCTBUE 3HaKa BTOPOW MPOW3BOJHOW BBIMYKJIOCTH (BOTHYTOCTH) (DYHKLMH Ha
OTpE3Ke.
3amaun Ha MAaKCUMyM U MUHUMYM. [IOHATHE aCUMITOTHI, CIIOCOOBI UX OIPEICICHHMSI. 2
AJroput™M wuccienoBaHus (QYHKIHM U TOCTPOCHUS ee Trpaduka C TOMOIIbIO
pon3BoIHON. IpoOHO-IMHEelHAs QYHKITHSI.
Tema 6.8 Coaep:xxanue yueOHOro MaTepuaJia 2
Hccenoanne  GYHKUMH | ocqenopaue yHKIMM Ha MOHOTOHHOCTD 1 IIOCTPOEHUE [Pa(HKOB. 2 OK-01,
U NIOCTPOeHHe rpapuKoB OK-03
Tema 6.9 HaubGoabmee u | Conep:kanue yuedOHOro Mmarepuajia 4
HaUMeHbIlIee  3HAYEeHHA
$ynKuun Haxoxnaenne HauboIb11er0 1 HAUMEHbILIET0 3HAYCHUH PyHKINH OK-01,
[Toctpoenne  rpaukoB ~ MHOTOYJIEHOB  C  HCIOJIB30BaHHMEM  afapara OK-03
MaTeMaTHYECKOTo aHaJIN3a
Tema 6.10 Copepxxanue yueOHOro MmarepuaJia 4
Haxo:xnenue Hauwmensiiee u HanOounbliee 3HaueHuEe QyHKITUH. 2 OK-01,
onTHMATEHOTO Haumensbiniee u Hanbosnpiee 3HaueHne QyHKINU. 2 OK-03
pe3yiabTata ¢ NOMOIIBIO
NPOU3BOJAHOM B
NMPAaKTHYECKUX 3aa4axX
Tema 6.11 Conep:xxaHue yueOHOro MaTepuasa 6
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Pemenne 3aaay. | Popmyinsl U npaBuia AudQepeHIpoBaHus. 2 OK-01,
IlpousBoaHasi QyHKUIMH, " " OK-03
HccnenoBanue (QyHKIHMI ¢ MOMOIIbIO IMpou3BoAHONH. Hambosbiiee n HauMmeHblIee 2
ee MpUMeHeHne
3Ha4YeHUs1 QYHKIUU.
[Tpaktuueckoe 3anstue NelS. MccnenoBanue GyHKIMA ¢ TTOMOIIBIO MPOU3BOIHOM. 2
Hawubosnpliee 1 HauMeHbllee 3HAYCHUS (DYHKIIHH.
Pa3zjnen 7. MHOrorpaHHUKH ¥ TeJia BpameHus. 46
Tema 7.1 Copaepxxanue yuyeOHOro MmarepuaJia 2
Bepunnbl, pedpa, rpanu
Mﬂgror al-;HEKap » TP [TonsiTue mMHOrOTpaHHWKa. Ero sjemMeHThI: BepmiuHbI, pedpa, rpanu. JlmaroHanb. 2 OK-01,
P Ceuenue. Beinykiibie ¥ HEBBITYKIJIbIE MHOTOTPaHHUKH OK-03
Tema 7.2 Coaep:xxanue yueOHOro MaTepuaJia 2
IIpusma ee
P ’ [Tonstue npusmel. Ee ocHoBanus u OokoBble rpaHu. Beicota mpusmel. [Ipsimas u 2 OK-01,
COCTaBJISIIOLIIME, CeYeHMe.
HakJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue. OK-03
IIpsmMass u mnpaBujIbHas
NPHU3MBbIL.
Tema 7.3 Conep:xxanue yueOHOIro MaTepuaJia 2
MMapannenenunen Ky0. >
Cetfe}me ’ Kyga [Tapannenenunen, CBOICTBa MPSMOYTOJBHOTO mMapaenenunena, kyo6. Cedenwue 2 OK-01,
> | Ky0a, mapajienenumne/a. OK-03
napaJjjiesienumnena
Tema 7.4 Conep:xxanue yueOHOro MaTepuasa 2
Iupamuga ee
P ’ [Tupamuna u ee snemenTsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. Y ceueHHas 2 OK-01,
COCTaBJIAIOLME, CeYeHHe.
TUpaMU/Ia. OK-03
[IpaBuwibHass nupaMuaa.
YceueHHass nMpamMuaa
Tema 7.5 Conep:xxanue yueOHOro MaTepuasa 2
boxoBas 7 MoJIHAs > =
[Tnomaas 60KOBOM M MOITHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI 2 OK-01,
MOBEPXHOCTH NPU3MBI,
OK-03
NUPaAMHUIbI
Tema 7.6 Conep:xxaHue yueOHOro MaTepuasa 2
Cummerpusi B KYyOe =
P yoe, CuMMeTpusi OTHOCHTEIBHO TOYKH, MNpsAMOH, Iulockoctd. CumMmeTpusi B KyoOe, 2 OK-01,
napaJjiesjenumnese,
napaiesienurmesie, mpu3Me, TupaMuse OK-03

npu3Me, NUpaMue
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Tema 7.7
IIpumepsl cummerpuii B

Conep:xxanue yueOHOro MaTepuaJa

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY OK-01,
npogeccun
OK-03
Tema 7.8 Conep:kanue y4eOHOro MaTepuaa
IIpaBuiabHbIE >
[TonsiTre MpaBUIIBHOTO MHOTOTpaHHKUKA. CBOMCTBA MPABUIILHBIX MHOTOTPAaHHUKOB OK-01,
MHOTOrPpAHHHUKH, ux
. OK-03
CBOIiCTBA
Tema 7.9 Conep:kanue y4eOHOro MaTepuaa
Hunaunap, ero
Hunuuap u ero snemedTsl. Cedenue MIMHAPA (MapajiieIbHOE OCHOBAHUIO U OCH). OK-01,
cocrapasiromme. Cedenme
PazBepTka nmmHapa OK-03
HUJIHHAPA
Tema 7.10 Coaep:xxanue yueOHOro MaTepuaJia
Konyc ero
Yo KoHyc U ero 3JeMeHTHI. OK-01,
cocrapasiromme. Cedenme OK-03
KOHYca [Tpaktueckoe 3anstre Nel6. CeueHue KoHyca (MapajjieIbHOE OCHOBAaHUIO H
IPOXOsIee Yepe3 BEPIINHY ), KOHHYECKHE CEUCHUSI.
[Ipaktuueckoe 3anstue Nel7. PazpepTka KoHyca.
Tema 7.11 Conep:xanue yueOHOIro MaTepuaJa
YceueHHbIH KOHYC. "
Y& 'V ceuenmrit konyc. Ero oOpasyromas u Beicota. CeueHne ycedeHHOro KOHyca OK-01,
Ceuenne yCe4ueHHOro
OK-03
KOHYCa
Tema 7.12 Conep:xxanue yueOHOro MaTepuasa
Ilap u cdepa, ux ceueHus
p 1 chepa, [ap u cdhepa. Bzanmuoe pacmnonoxkenue cdepbl u 1iockoctu. CedeHue mapa, OK-01,
cdepbl OK-03
Tema 7.13 Conep:xxanue yueOHOro MaTepuasa
IlonsiTne 06 o0beme Tesia.
[Tonsatue 06 oObeme Tema. OObeM Kyba W NPSMOYTOJBHOTO HapaiieNenuresa. OK-01,
OTHouenue 00bemMoB
OI0GHBIX TeJ1 O0beM ipu3MBbl U IHHAPA. OTHOIIEHHE 00hEMOB MOJOOHBIX TEJL. OK-03
[TpakTdeckoe 3ausTue Nel8.I'eoMeTpuueckuii CMBICT ONpeAETUTENs 3-T0 MOpsIIKa
Tema 7.14 Conep:xxanue yueOHOro MaTepuasa
O0beMBl W ILIOHIATH
[Tpaktuyeckoe 3ansaTue Nel9.06bwembl mupamMu sl U KoHyca. OObeM mapa. OK-01,

NMOBEPXHOCTEH Tesl
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[Tpaktuyeckoe 3anstue Ne 20.I1nomany moBepxXHOCTEH Tel. 2 OK-03
Tema 7.15 Conep:kanue y4eOHOIro MaTepuaa 4
KomOouHanmun
KoMOuHanmu reoMmeTpuueckux e 2 OK-01,
MHOTOTPAHHMKOB H TeJl OK-03
BpallleHus [TpakTuueckoe 3ansaTue Ne2 1. KomOMHAIIMK T€OMETPUUECKUX TEI. 2
Tema 7.16 Copaepxxanue yueOHOro MmaTepuaJia 4
I'eomeTpuueckue =
Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHUKOB W TEJI BpallleHHs B MPaKTHUKO- 2 OK-01,
KOMOMHAIINH HA
OpPHEHTHUPOBAHHBIX 33Jauax OK-03
NpPaKTHKe =
[TpakTueckoe 3ausatue No22. Mcnonp3oBaHne KOMOMHALMNA MHOTOTPAHHUKOB U TEJ 2
BpalllEHUs B IPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4ax.
Tema 7.17 Coaep:xxanue yueOHOro MaTepuaJia 2
Pemenue 3ajaad4.
OO0beMbl U MJIOLIAAHN TOBEPXHOCTH MHOTOTPAHHUKOB U TE€J BPAICHMUSL. 2
MHOrorpaHHNKH H TeJja
BpalleHHs
Pasnean 8. IlepBooOpasnast pyHKUMH, ee IPUMEHEHHUE 14 OK-01,
OK-03
Tema 8.1 Coaep:xxanue yueOHOro MaTepuaJia 2
IlepBooGpa3nasn =
P P 3amaya 0 BOCCTAHOBJICHHHM 3aKOHA JIBIJKEHHS TO HM3BECTHOM ckopoctu. [lomstue 2 OK-01,
pyHxkuum. [Ipasuia .
R — uHTerpupoBanus. O3HaKOMJICHME C TOHSATHEM HHTErpaja M IHepBOOOpa3HOM s OK-03
1epBO0GPAHBIX ¢ynkuun y=f(x). Pemenue 3agau Ha cBsi3b NepBOOOpa3HOM U ee NMPOU3BOAHOM,
BbIUMCIIEHHE TMepBOOOpa3HON Juid JaHHOM ¢yHkuuu. Tabmuna dopmyn ams
HaxX0XIeHUs epBooOpa3HbIX. M3ydueHne mpaBuiia BEIUKMCICHUSI IEPBOOOPAa3HON
Tema 8.2 Copepxanue yuyeOHOro marepuaJia 2
ILnomans
KpUBOTEACHiHON 3amauy, NPUBOJALIME K TOHATHIO ONPENEICHHOTO HMHTErpajla — O BbIUHCICHHUU 2 OK-01,
- dopmyaa IUIOINAJM  KPUBOJIMHEHHON Tpamenuu, O MepeMenieHun Touku. [lonsatue OK-03
) N ornpeaenéHHoro uHrerpaina. ['eomerpruyeckuil u pU3NUECKU CMBICI ONPENEICHHOTO
Herortona — Jleitonnna .
unTerpaia. Popmyna Hetotona— JleiiOnuia
Tema 8.3 Copepxxanue yyeOHOro MmarepuaJia 2
Heonpenesennbrit U
onpe;; eHHbI [ToHsITHE HEOTPECIIEHHOTO HHTETpaJIa. 2 OK-01,
OK-03
HHTErpaJibl
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Tema 8.4 Copaepxxanue yuyeOHOro MmarepuaJia 2
IlonsTue 00 =
['eoMeTpuyeCcKrii CMBICIT ONPEACIICHHOT0 HHTETpaa. 2 OK-01,
onpe/ieJIeHHOM HMHTerpase OK-03
KakK IJI0LIaAN
KPHUBOJHMHEHHOU
Tpaneuuu
Tema 8.5 Copaepxxanue yueOHOro MmaTepuaJia 4
OnpenejeHHbII HHTErPaJ >
B mi)nﬂn P ['eomerpuueckuil cmbica onpeneneHHoro wuHrerpaina. ®dopmyna Herorona - 2 OK-01,
JleiiOHMIA. OK-03
[Tpaktuyeckoe 3ansThe Ne23. Pemenue 3agauy Ha NpPUMEHEHHE HUHTErpana Jyis 2
BBIUUCIICHUS (PU3MUECKUX BEJIMYHMH U IJIOUIAJICH.
Tema 8.6 Coaep:xxanue yueOHOro MaTepuaJia 2
Pemenue 3ajaad4.
[TepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus neppooOpa3Heix. Ee npumenenne 2 OK-01,
ITepBooOpa3nas pyHKuuH, OK-03
ee IpUMEHeHue
P MK -2.1
Pa3znen 9. Crenenu n kopHu. CteneHHasi QyHKIUA 16
Tema 9.1 Conep:xaHue yueOHOIro MaTepuaJa 4
Crenennass QyHKuus, ee - OK-01
CBOIiCTBA [ToHsiTHE KOpHS N-OM CTENEHW W3 ACHCTBUTEIBHOrO uuciia. DyHKIHUH y = Vx 03'
ux cBoiicTBa u rpa¢uku. CBolcTBa KOPHsI N-OM CTENEHH. OK-
[TpakTueckoe 3anstTue Ne24.CBoiicTBa KOpHS n-0i CTENEHHU. 2
Tema 9.2 Copepxanue yuyeOHOro marepuaJia 4
IIpeoOpazoBanue =
peobpasor [IpeoOpazoBanre UpparmOHAIBHBIX BBIPAKEHUMN. 2 OK-01,
BBIPa’KeHUH ¢ KOPHSAMH N- OK-03
0il cTeneHun [Tpaktuyeckoe 3anstue Ne25.IIpeoGpa3oBaHue HppaliOHAIBHBIX BBIPAKEHUH. 2
Tema 9.3 Conep:xxanue yueOHOro MaTepuasa 2
CpoiicTBa  cTemeHn ¢
[TonsiTHE CTENEeHH C JIIOOBIM pallMOHAIBHBIM MoKa3aTeneM. CreneHHble QyHKIMU, UX 2 OK-01,
PALMOHAJIBHBIM .
. CBOWCTBA U TpapUKH. OK-03
AeHCTBUTEIbHBIM
NoKAa3aTeJsiIMU
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Tema 9.4 Copaepxxanue yuyeOHOro MmarepuaJia 4
Pemenne =
HPPALHOHATLHBIX PaBHOCHIIBHOCTH UppaIIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. METO/IbI UX PELICHHUS. 2 OK-01,
PP N Pemienue uppanmoHaIbHBIX YPAaBHEHUI U HEPABEHCTB. OK-03
YpPaBHeHMIi U HEPABEHCTB =
IIpakTrnueckoe 3ansatue Ne26. Penenue uppanoHaibHbIX YPaBHEHUN U HEPABEHCTB. 2
Tema 9.5 Copnepxxanue yuyeOHOro MmarepuaJia 2
Crenenu " KOPHH. > =
P Onpenenenne creneHHoW (QyHKIUU. Mcrmonb30BaHME €€ CBOWCTB IPH PEIICHUH 2 OK-01,
Crenennasi pyHKuus 9
ypaBHEHHMI U HEPABEHCTB. OK-03
Paznen 10. [loka3aTenbHast pyHKIIUA 18
Tema 10.1 Conep:xanue yueOHOIro MaTepuaJa 4
IHoka3aTeabHas =
N Cremenb ¢ TPOU3BOJIBHBIM  JIEHCTBUTENBHBIM  MMOKazarenaeMm. OnpeneneHue 2 OK-01,
(pyHkuus, ee cBoiicTBa. N N
MoKa3aTenbHON (DYyHKIMH, €e CBOMCTBa M TpaduK. 3HAKOMCTBO C HPUMEHEHHUEM OK-03
nokasareiabHOH (yHKUUU. PerieHue moka3aTelnbHBIX YpaBHEHHH (YHKIIMOHAIBHO-
rpaduyeCcKUM METOJIOM.
IIpakTueckoe 3aHATHE Ne27. Pemenue [I0KA3aTeJIbHbIX  YpaBHEHUU 2
(GYHKIHOHATBHO-TPAQUIECKIM METOIOM.
Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia 8
Pemenne moka3zateJbHBIX = =
N Pemenne mnoka3aTeNbHBIX YpaBHEHHM METOJOM YpaBHUBaHUS IIOKa3aTeseil, 2 OK-01,
YPaBHEHMI U HEPABEHCTB. . N
METOJIOM BBEJICHUS] HOBOW NEpEeMEHHOM, QYHKIIMOHAIbHO-TPaUUYECKUM METOJIOM. OK-03
Pemenue nokasarenbHbIX HEPABEHCTB. 2
[TpakTueckoe 3aHATHe Ne28. PemeHue mnoka3aTeNbHBIX YpPaBHEHUN METOJOM 2
YpaBHHUBaHUSA noKas3areJiei, METOJIOM BBCIACHUS HOBOM MEPEMEHHOM,
(YHKIHOHATBHO-TPaQUUECKUM METOOM.
[TpakTrueckoe 3ansaTue Ne29. Penienne nokazareabHbIX HEPABEHCTB. 2
Tema 10.3 Conep:xxanue yueOHOro MaTepuasa 4
Cucrembl noka3aTeJbHbIX =
. Pemenue cucrem noka3aTesbHBIX ypaBHEHUH. 2 OK-01,
yYPaBHeHHUil OK-03
IIpaktrueckoe 3ansaTue Ne30. Pemenue cuctemM noka3aTeabHbIX YPaBHEHUN. 2
Tema 10.4 Copepxxanue yyeOHOro marepuaJia 2
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Pemenue 3aga4. | [Ipaktnueckoe 3ansaTue Ne3l. PemeHue moka3aTenbHBIX YpaBHEHUH METOAOM 2 OK-01,
IMoka3zarenbHast pyHKUMSA | ypaBHUBAaHMS IIOKa3aTelied M METOAOM BBEACHUA HOBOM IepeMeHHOW. Pemenue OK-03
[10Ka3aTeIbHbIX HEPABEHCTB.
Paznen 11. Jlorapudgmbl. Jlorapupmudeckasi pyHKIusA 30
Tema 11.1 Copepxxanue yuyeOHOro MmarepuaJia 4
Jlorapugm yucaa.
pug . Jlorapudm yucna. OK-01,
JecAaTnuHbIit U OK-03
HATYPaJIbHbIN JlecATUYHBIN 1 HATYpPATBbHBIN JOrapu(Mbl, YUCIIO €. 2
Jorapu@mel, YHCJIO €.
Tema 11.2 Coaep:xxanue yueOHOro MaTepuaJia 6
CaoiictBa  J0orapu¢mos. =
pud CaoticTBa Jiorapu(MoB. 2 OK-01,
Onepanus OK-03
Jorapu(pMmupoBaHus Oneparust JorapuMUpPOBaAHUS. 2
[Ipaktuueckoe 3anstue Ne32. CpoiicTBa orapudmos. 2
Tema 11.3 Coaep:xxanue yueOHOro MaTepuaJa 4
Jlorapupmuyeckasi =
pud N Jlorapudmuueckas GyHKIUS U €€ CBOHCTBA. 2 OK-01,
(pyuxkuus, ee cBoiicTBa OK-03
Jlorapudmuueckas QyHKIHUS U €€ CBONCTBA. 2
Tema 11.4 Conep:xxanue yueOHOro MaTepuasa 8
Pemenue
[TonsTue norapupmuueckoro ypaBHeHus. Oneparnust OTEHIMPOBAHHUS. 2 OK-01,
Jorapupmmuueckux OK-03
YPABHEHHMH U HEPABEHCTB | Tpu OCHOBHBIX METOJAa PEUICHHS JOTapu(PMHUECKUX YpPaBHEHUH: (yHKIHMOHAIBHO- 2
rpaduuecKuii, METO1 MOTEHLIMPOBAHMI, METO/] BBEJICHHsI HOBOW MIEPEMEHHOM.
Jlorapudmuueckue HepaBeHCTBA.
[Tpaktueckoe  3amstue  Ne33. PemieHuss  nmorapu(MUYECKHX  YpaBHEHHIA:
GbyHKIMOHATBHO-TpaUuecKuil, MeTOJ| MOTEHIMPOBAHHUS, METOJA BBEACHUS HOBOM
[IEPEMEHHOM.
Tema 11.5 Conep:xxaHue yueOHOro MaTepuasa 2
Cucrembl —
ANTOPUTM pelIeHHUs CHCTeMbl ypaBHEHUH. PaBHOCHIIBHOCTH JOTapuMUYECKUX 2 OK-01,
JorapupmMuyecKkux N
N YPaBHEHHI U HEPABEHCTB. OK-03
YPaBHEeHHIl
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Tema 11.6
Jlorapu¢gmbl B npupoae u

Conep:xxanue yueOHOro MaTepuaJa

[Ipumenenue  norapudpma. Jlorapudmuueckas cnupailb B mnpupoge. Ee 2 OK-01,
TEXHHKE MaTEeMaTHYECKHE CBOMCTBA. OK-03
[Ipumenenue norapudma. Jlorapudmuueckas coupaib, B mpupoxae. Ee 2
MaTeMaTHYECKUE CBOMCTBA.
Tema 11.7 Conep:kanue y4eOHOro MaTepuaa 2
Pemenue 3ajaadv. = =
[Tpaktuyeckoe 3anstue Ne34. Pemenne npocTeidmumx JorapuMUUEecKuX ypaBHECHHUH. 2 OK-01,
Jlorapudmsl.
OK-03
Jlorapupmuyeckas
GyHKusn
Pa3znen 12. MuoxkecTBa. Jj1eMeHThI Teopuu rpagos 10
Tema 12.1 Conep:xanue yueOHOIro MaTepuaJa 2
MHo:xecTBa
[Tonsitue Muoxkecta. [lonMuosxkecTBo. Omnepanuu ¢ MHOKECTBAMU 2 OK-01,
OK-03
Tema 12.2 Coaep:xxanue yueOHOro MaTepuaJa 2
Onepanun c
P Omneparuu ¢ MHOKEeCTBaMH. Perienne npukitaiHeIX 3a1a4. OK-01,
MHOKeCTBaMU
OK-03
Tema 12.3 Conep:xxanue yueOHOro MaTepuasa 4
I'pagni "
[Tonstue rpada. Cs3Hbli rpad, qepeBo, HUKI rpad Ha MIOCKOCTH 2 OK-01,
= OK-03
[Tpaktuueckoe 3anstue Ne35.Cps3ublii rpad, 1epeBo, UK rpad Ha MIIOCKOCTH. 2
Tema 12.4 Copepxxanue yueOHOro marepuaJia 2
Pemenue 3ajaad4. =
Onepanuyu ¢ MHOKecTBaMU. OTNMcCaHue peaibHBIX CUTYalMil ¢ TOMOIIbI0 MHOXECTB. 2 OK-01,
MmuoxecrBa, I'padgbl 1 ux
ITpumeHeHue rpadoB K peLIeHHIO 3a/1ay. OK-03
NpUMeHeHHe
Pa3nes 13. D1eMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPHH BEPOSITHOCTEH 26
Tema 13.1 Conep:xxanue yueOHOro MaTepuasa 4
OcHoBHBIE NOHATHS
[lepecTaHOBKH, pa3MeIlIeHUs], COUETAHUSI. 2 OK-01,
KOMOMHATOPUKH. OK-03
ITpakTnueckoe 3ansatue Ned6. [lepectaHOBKH, pa3MelIEHUS, COUYETAHHUS. 2
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Tema 13.2 Copaepxxanue yuyeOHOro MmarepuaJia 4
CooObIiTHE BEPOSITHOCTH =
’ p CoBMeCTHBIC M1 HECOBMECTHBIE COOBITHS. TeopemMbl 0 BEpOSTHOCTH CYMMBI COOBITHA. 2 OK-01,
coObiTust. Cll03keHHe |
. | YcioBHasT BEpOSTHOCTh. 3aBHCHMBIE M HE3aBUCHMBIE COOBITHSA. Teopembl O OK-03
YMHO:KeHHe BepPOsITHOCTEH .
BEPOATHOCTH NMPOU3BEACHUSI COOBITHIA.
[Tpaktuyeckoe 3anarue Ne37. Teopembl 0 BEpOSATHOCTH CyMMbI COOBITHI. TeopeMbl 2
0 BEPOSITHOCTH MPOU3BEICHHS COOBITHH.
Tema 13.3 Copnepxxanue yuyeOHOro MmarepuaJia 4
BepositHocTh B = =
p OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH. 2 OK-01,
npogdeccHoHAIBHBIX OK-03
3ajadax Craructuueckoe ornpeaesieHne BeposiTHOCTH. O1leHKa BEPOSTHOCTH COOBITHS. 2
Tema 13.4 Coaep:xxanue yueOHOro MaTepuaJia 4
JAuckpernas  ciay4yaiiHas " > Ve
B/ saKOH  ee Buasl ciyuaiinbix BenuuuH. OrnpeielieHHe TUCKPETHOW CIIy4yalHOW BEJIMYMHBI. 2 OK-01,
’ 3aKOH pachpeieseHus JUCKPETHOW ciaydailHOM BenuuuHbl. Ee  uuncinoBbie OK-03
pacnpeaeneHus
XapaKTEPUCTHKH.
[Ipaktuueckoe 3anstue Ne38. OmnpeneneHue OUCKPETHOW CIIy4allHOM BEJIIMYMHBI. 2
3aKoH pacnpeeneHus: JUCKPETHON CIIyYaitHOW BETMYUHBI.
Tema 13.5 Coaep:xxanue yueOHOro MaTepuaJia 4
3agaun mMareMaTH4yecKoOM =
CTATHCTHIH Bapuanmonnsiii  psa.  [lomuron wactor wu  rucrorpamma. CratucTHYecKue 2 OK-01,
XapaKTePUCTHUKU psJia HAOII0JaeMbIX JTaHHBIX. OK-03
[TpakTrueckoe 3ansaTue Ne39. [Tonurox 4actoT U rucrorpamma. 2
Tema 13.6 Copepxanue yuyeOHOro marepuaJia 4
CocraBienue TadaMu H
[lepBuuHas 00paboTKa CTaTUCTUYECKUX AaHHBIX. [ paduueckoe MxX MpencTaBiIeHUE. 2 OK-01,
AUATPAMM HA MPaKTHKe
HaxoxaeHue cpeIHuX XapaKTepUCTHK, HAOII0AaeMbIX JTaHHBIX. OK-03
[TpakTiaeckoe 3ansaTre Ned(. HaxoxneHne cpeHIX XapaKTepUCTUK, HAOTIOdaeMbIX 2
JTAHHBIX.
Tema 13.7 Copepxxanue yyeOHOro MmarepuaJia 2
Pemenne 3ajaad.
D IeMEHThI OneMeHThl KoMOuHaTtopuku. CoObITHE, BEPOATHOCTH cOObITHS. CJOXKeHHue u 2 OK-01,
YMHOXEHHUE BEPOSITHOCTEN. OK-03
KOMOMHATOPHUKH,

CTATUCTHKH H TCOPpUH
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BEpPOSAATHOCTEM

Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 24
Tema 14.1 Copaepxxanue yuyeOHOro MmarepuaJia 4
PaBHOCHIIBHOCTD =
N PaBHOCHIIBHOCTE ypaBHeHUN U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI 2 OK-01,
YPaBHeHHII 1 HePaBEHCTB.
OBuHe MeTObI pemenus PaBHOCWIIBHBIX IEPEXOaX B YPaBHEHMAX U HEPABEHCTBAX. OO01u1re MEeToIbI pelIeHus OK-03
YpaBHEHMIA: IepexoJ OT paBeHCTBAa (YHKIMI K paBEHCTBY AapryMEHTOB JUIs
MOHOTOHHBIX (DYHKIIMIA, METOJ pa3JI0XKEeHHUs HA MHOXKUTEIN, METO BBEJICHHSI HOBOM
MepeMEeHHOM, PYHKIMOHAIbHO-TpapUUECKHI METOI.
[Ipaktuueckoe 3anarue Ned1.00mme MeTOAbl PEIICHUS ypaBHEHUM: MEPEXo] OT 2
paBeHCTBa (YHKIUH K PaBEHCTBY apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIUH, METO
pa3oKeHUs] Ha MHOKUTEIIN, METOJI BBEICHUSI HOBOUM MEpPEeMEHHOH, ()yHKIIMOHAIIBHO-
rpaduyecKuil METOJI.
Tema 14.2 Coaep:xxaHue yueOHOIro MaTepHuaJia 4
I'padpuyecknii mMeroj | OO0mMe MEeTObl PellieHUs HEPABEHCTB: MePexXo/l OT CPpaBHEHUS 3HAUCHUN QYyHKIUN K 2 OK-01,
peuieHust YPaBHEHMH, | CPAaBHCHHIO 3HAUEHHUH apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIMI, METOJ MHTEPBAJIOB, OK-03
HEpPaBeHCTB byHkmonansHoO-rpaduueckuit Meroa. I'paduueckuii MeTo pelieHUs ypaBHEHUN U
HEPABEHCTB.
[Tpaktuyeckoe 3anstue Ned42. Meroj MHTEpBaJOB, (YHKIHMOHAIBHO-TpadUUecKHii 2
MeToJ1. I'paduueckuii MeTo1 pellieHus] ypaBHEHUI U HEPaBEHCTB.
Tema 14.3 Copnepxxanue yuyeOHOro marepuaJia 2
32;;]:;::::3 ¢ MoTyIem " Omnpenenenne wmoxnyins. Packpeitue wmoxyns mno omnpeaeneHuto. [Ipocreiinve 2 OK-01,
YPaBHEHHUs M HEpPaBEHCTBA ¢ MonyJseM. [IpuMeHeHHe paBHOCWIBHBIX IIEPEXO/IOB B OK-03
OIpe/ieJICHHBIX TUIAX YPaBHEHUI M HEPABEHCTB C MOJAYJIEM
Tema 14.4 Conep:xxanue yueOHOro MaTepuasa 4
YpaBuenust "
3HaKOMCTBO ¢ napameTrpoM. [Ipocreliniie ypaBHEHHsI U HEPABEHCTBA C TAPAMETPOM. 2 OK-01,
HepaBeHCTBa c OK-03
napaMerpamMu IIpaktnueckoe 3aHarne Ne43. [Ilpocreiimime ypaBHEHHS W HEPABEHCTBA C 2
1aPaMETPOM.
Tema 14.5 Conep:xxanue yueOHOro MaTepuasa 8
CocraBiieHue W penieHue
Penienune TeKCTOBBIX 33a]1a4 POPECCUOHATBHOTO COAEPIKAHUS. 2 OK-01,

npogecCHOHAIBbHBIX 32124
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¢ MOMOLIbI0 YPaBHEHMIt Pemienne TekCTOBBIX 33124 POPECCHOHATBHOTO COACPIKAHUS. 2 OK-03
[Ipaktuueckoe 3ansTue Ned4. PermieHue TEKCTOBBIX 3ajad MPOQPECCHOHAIBHOTO 2
COJIepKaHusl.
[Ipaktnueckoe 3aHsTue Ned5. PemeHue TEKCTOBBIX 3aaad MPOQPECCHOHAIBHOTO 2
COJIepKaHusl.
Tema 14.6 Conep:kanue y4eOHOIro MaTepuaa 2
Pemenne 3anat. | [Ipakruueckoe 3ansTHe Ned6. OOLIME METOABI PELIEHUS YPABHEHHM. YPaBHEHUS U 2 OK-01,
Ypasnenus W | gepaBeHCTBa ¢ MOJYJIEM M C IIAPAMETPAMH. OK-03
HepaBeHCTBA
Koncynpramms x 3x3amMeny 2
IIpomesxxyTounas JK3aMeH 16
arrecranus
Bcero: 330
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTJIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHUAJIbHO-TEXHUYECKOMY 00ecreYeHn o

Y4yeOHast ayquTopusi JJisi MPOBEACHUS 3aHITUNA BCEX BUJOB, B TOM YHCIIC TPYIMIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAIUH, TEKYIIETr0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTAIIUU:
1. KabuneT MaTeMaTUKH U CTATUCTUKU

CrenuanusupoBanHas MeOeb:

JIOCKa MeIoBas

JIOCKa ayIuTOpHas (IEpeHOCHast Ha KoJiecax )
CTOJIBL

CTYJIbS

mKad

MH(pOPMaITMOHHBIE CTCHIBI

TexHuueckue cpeacTnsa O0OyUYeHHUs:
KOMIIBIOTEP

npoekTop MyinbtuMeanitasiii DLP BenQ
JKpaH

AHTuBHpYCHas 3ammTa «AVP»
Microsoft Bximrouas OS Windows 10
Office 2016

Meroanyeckoe obecnieuyeHue:
Y4eOHO-MeTOINYECKUI KOMIUIEKC 110 Y4eOHOH IucuuIuinae «MareMaTHukay
Meroaudeckue yka3aHusi 10 OPraHU3alUY U BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUH.
Kypc nexunii no nucumminae «Marematuka»

[Tomemnienne obecriedeHo AOCTYNOM K ceTd «HTepHeT» U 3IEeKTPOHHOH MH(OPMAIIMOHHO-
oOpa3oBaTenbHOI cpeie PUHAHCOBOIO YHUBEPCUTETA.

2. Ilomenienue st CaMOCTOSTENIbHONW paboThl: bubimnoreka, YMTaTbHBIN 3aJ1 C BBIXOJOM B
HNHurepHer
CrnenuanusupoBaHHas MeOEb:
Cron xadenpa — 3 . Karanoxusrit aumk — 1 mr.
HIkad ams auTaTenbcKux GopMyssipoB — 3 mT.ButpuHa st KHAT — 3 THIT.
Cron yueHn4yeckut — 24 mr.

Kpecno komnbrorepHoe — 2 mt.Cryn - 48 mir.

Cron sproHoMuyHsIii ¢ Tym00i#i — 1 mt.I11Ikad m1s tokymeHTOB — 3 mIT.
TexHuueckue cpeJcTBa 00yUeHHUs:

[TepconanbHbIe KOMITBIOTEPHI— 18 mT.

IlepeueHb JUIIEH3MOHHOTO MPOrPAMMHOI0 00ECTIeUCHHUSL:

1) AutuBupycHas 3amuTa Kaspersky Endpoint Security

2) Astra Linux, Libre Office

3) CIIC «T"apanT»

[Tomemienne st caMOCTOSITEIbHOM pabOThl OOYYAIOIIUXCS OCHAIIEHO KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIIOYEHHUS] K MH(POPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTu
"NuTepHer" M oOecredeHo JOCTYNOM B 3JEKTPOHHYIO HH(POPMAalMOHHO-00pa3oBaTelbHYIO
cpenyPrHYyHUBEpCUTETA.
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3.2. UudopmanuonHoe odecriedeHne 00yueHusl.
IlepeyeHb pekoMeHayeMbIX y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbHON
JINTEPaTyphI:

OcCHOBHBIE HCTOYHUKH

1.Maremaruka: anrebpa ¥ Hayajga MaTeMaTUYeCKOro aHalu3a, reoMerpus. Anredpa u
Hayana Maremarndeckoro aHanusa 10-11 kmaccsl (6a30BbIid 1 yTriTyOI€HHBIA YPOBHH) : y4eOHUK
/ . A. Amamos, 0. M. Komsirun, M. B. Tkauésa [u ap.]. — 11-e usn., crep. — Mockga :
[Tpoceemenue, 2023. — 463, [1] c. : wn. - ISBN 978-5-09-107210-5. - TekcT : 37€KTpOHHBIH. -
URL: https://znanium.com/catalog/product/2089825

2.Komsarun, FO. M. Maremaruka: anrebpa W Hadajga MaTeMaTHYECKOTO aHaJW3a,
reomerpusi. AnreOpa U Hadana MaTemarudeckoro aHanmsa 10 kimacc (0a30BbIH U yriTyOIeHHBIN
ypoBHb) / 0. M. Komsrun, M. B. TkaueBa, H. E. ®enopoBa. - 10-¢ m3m. - Mocksa :
[Tpocsemenne, 2022. - 384 c. - ISBN 978-5-09-101569-0. - Tekcr : snexkrponHsiii. - URL:
https://znanium.com/catalog/product/2090522

3.Komsarun, }0. M. Marematnka: anreOpa W Hayalia MaTEeMAaTHYECKOrO aHalU3a,
reoMerpusi. AnreOpa U Hayala MaTeMaruyeckoro ananusa 11 kimacc (0a30BbIi U yriryOIeHHBIN
ypoBub) / KO. M. Komsrun, M. ®. TkaueBa, H. E. ®emoposa. - 10-¢ m3a. - Mocksa :
[Tpoceemenne, 2022. - 384 c. - ISBN 978-5-09-101570-6. - Tekct : snexrponHsii. - URL:
https://znanium.com/catalog/product/2090524

4 byty3oB, B. ®. Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHAJIN3a,
reomerpus. ['eomerpus. 10 - 11 ximaccsl (6a30BbIii 1 yriyOneHHbIl ypoBHB) / B. @. ByTty3os, B.
B. IIpacosnos; ITox pen. CamoBauuero B.A., - 5-¢ u3a. - Mocksa : [IpocBemenune, 2022. - 272 c. -
ISBN 978-5-09-101566-9. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2090515

5.Maremaruka: anreOpa U Hadajga MaTeMaTH4YECKOro aHaiu3a, reomerpus. I'eomerpusi.
10-11 xnacc. bazoBelit u yrny6nenusiii yposuu : yuebnuk / JI. C. Aranacss, B. @. byry3zos, C.
b. Kagomues [u ap.]. — 11-e uzn., ctep. — Mocksa : [Ipocsemienue, 2023. — 287, [1] c. : wi.
— (MI'Y — mkone). - ISBN 978-5-09-103606-0. - Tekctr : osmektpoHHbid. - URL:
https://znanium.com/catalog/product/2089980

JlonoiHUTeIbHAS JTUTEpPaTypa

6.Hukonwckuii, C. M. Marematuka: anreOpa M HadaJia MaTeMaTHYECKOro aHanmuza. 10
kiacc (0a3oBblit M yrayOseHHblit ypoBHH) / Huxonbsckuit C.M., [loranmos M.K., Pemernukon
H.H., - 10-e u3x. - Mockaa : [Ipocsemenwue, 2022. - 432 c. - ISBN 978-5-09-101573-7. - Tekcr :
snekTponnbiid. - URL: https://znanium.com/catalog/product/2090528

7.Mep3msixk, A. I'. Anrebpa u Hayaja MarTemMaTHdeckoro asaimusza. 10 kiacc
yriayOnéHHbIN ypoBeHb : yueOHuk / A. I'. Mep3msk. 1. A. Homuposckuii, B. M. [TonsikoB. — 6-¢
u3., crep. — Mocksa : IIpocBemenue, 2022. — 480 c. : un. - ISBN 978-5-09-101586-7. -
Tekcer : anextponnsiii. - URL: https://znanium.com/catalog/product/2089829

8.Mepznsk, A. I. Anrebpa m Havama MaTeMmMaTHdeckoro aHamm3a : 11 Kiacc
(yrmy6nénHblil ypoBeHb) : yueOHuk / A. I'. Mep3nsk, 1. A. Homuposckuii, B. M. [TonsikoB ; moa
pen. B. E. ITogonbckoro. — 6-e u3g., crep. — Mocksa : [Ipocsemenue, 2023. — 412, [4] c. :
WII. - ISBN 978-5-09-103608-4. -  Tekct :  OJEKTPOHHBIA. - URL:
https://znanium.com/catalog/product/2089831

9.ToropenoB, A. B. Maremaruka: anreOpa W Hayala MaTeMaTHYECKOTO aHAW3a,
reometpus. ['eomerpus. 10-11 kmaccer: bazoBerit u yrimyonennsiii yposau / A. B. Tloropenos. -
18-e m3a. - Mocksa : Ilpocsemenne, 2022. - 176 c. - ISBN 978-5-09-101575-1. - Tekcr :
sanexktpouHbIi. - URL: https://znanium.com/catalog/product/2090536

HNuTepHeT-pecypceni:

1. DieKTpOHHBIN pecypc cripaBOYHO-TIpaBoBoil cuctembl «Koncynprant [Tmocy. -
Pexxum noctyna: http://www. consultant.ru
2. DAEKTPOHHBIN pecypc CpaBOYHO-TPAaBOBOM cucTeMsl «I"apaHT». - Pexxum nocrymna:
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YYEFHON

JUCLUILJIMHBI

KoHTpons W pe3ynpTaTbl OCBOSHHs yueOHOM AucuMIUIMHBL. KOHTpOIIb W pe3yibTaThl
OCBOCHMS Y4eOHON IUCHMIUIMHBI OCYLIECTBISICTCA NPENoAaBaTe]eM B MPOLEcce MPOBEIECHUS
NPAaKTUYECKUX 3aHATUH M Ja0OpaTOpPHBIX pPa0bOT, TECTUPOBAHMSA, a TAKXKe BBITIOTHEHUS
00y4aroIyUMUC UHIUBUYaJIbHBIX 3aJaHUH, IPOEKTOB, UCCIICIOBAHUI.

XapakTepucTHKA OCHOBHBIX BH/I0B
NeSITeJIbHOCTH CTYA€HTOB (HA YPOBHE y4eOHbIX

(DOpMBI 1 MCTOABI KOHTPOJIA

PE3yJIBTaTOB O0yUYEHUS

JeiicTBHIl)
O3HakoOMJIEHUE C POJIBI0O MATEMAaTHKU B HayKe, yCTHBIN ((PpOHTANBHBII) OIIPOC
TEXHHUKE, 9KOHOMHUKE, MH(OPMaLIMOHHBIX

TEXHOJOTHSX W TPAKTHYECKON JIeATEIhHOCTH.
O3HakoMIICHHE C HETISIMH M 33aJadyaMH H3Y4YCHUs
MatemMaTuku mpu ocBoeHuu mnpodeccuit CIIO u
cnenuaibraon CIIO

Berinonnenue apupmMeTnueckux AeUCTBUN Hall
YUCJIAMHM, COYETasl YCTHblE W MHCbMEHHBIE
MIPUEMBI.

Haxoxnenve  mpuOMMKEHHBIX — 3HAUYEHUN
BEJIMYUH W IOTPEIIHOCTEH  BBIYUCIICHUM
(abconrOTHOH W OTHOCHTEIIBHOW); CpaBHCHHE
YHCIIOBBIX BBIpaXeHHd. HaxoxkmeHue ommuOOK B
peoOpa3oBaHUSIX u BBIYHCIICHUSIX
(OTHOCHUTEIBHO KO BCEM MYHKTAM IIPOrPaMM)

YCTHBIN (ppoHTANIBHBIIT)
BBINOJIHEHHUE [TPAKTUYECKON pabOThI

OIpoc

O3HaKOMJIEHUE C MTOHSITUEM KOPHS N-CTENEHHU,
CBOWMCTBAMH pAJMKaJIOB W IPAaBWJI CpPaBHEHUS
KOpHEH.

DopmMyNIHpOBaHUE ONPENCICHUS KOPHA U
CBOWCTBAa KOpHEW. BbluucieHue u CpaBHEHHE
KOpHEH, BBIOJHEHUE MTPUKUIKH 3HAYCHUST KOPHSL.
[Ipeobpa3oBaHre YHCIOBBIX U  OYKBEHHBIX

BBIpAXEHUI, coJieprKaIiM paauKabl.
Beinonnenune pacueToB 1o bopmynam,
coJieprKaIiuM paauKabl, OCYIIECTBIISS

HEOO0XO/IMMBbIE€ TOJCTAHOBKM W MPeoOpa3oBaHMS.
OnpeneneHne paBHOCWIBHOCTH BBIPAKEHUH C
paguKalaMu. Pewenne MppalMOHAIBHBIX
ypaBHeHUH. O3HaKOMJIEHUE C MOHATHEM CTENEHU
C ICUCTBUTENBHBIM U ITI0KA3aTEIEM.

HaxoxJeHrne 3Ha4eHUN CTENEeHU, UCIOJIb3Ys
pu HE00X0IMMOCTH MHCTPYMEHTAJIbHBIC
CpelCcTBa.

3anuchbIBaHUE KOpHS N-CTENIEHW B  BUJE
CTENEeHHU ¢ APOOHBIM MOKa3aTeaeM Ha000pOoT.

DopMyIupOBaHUE CBONCTB CTEIECHEH.
Bpluucnenne  cremeHed ¢ palMOHAJIbHBIM
[I0KA3aTeJIEM, BBINOJHEHUE INPUKUAKU 3HAYCHUS
CTEIIEHU, CPABHEHUE CTENIECHEN.

[TpeoOpa3oBaHue 4YHCIOBBIX U OyKBaJbHBIX
BBIPDOKECHUH, COJEpKAIIUM CTENEeHW, NPUMEHSSA
CcBOMCTBA. Penienue nokasare/bHbIX YPaBHEHHMN.

YCTHBIN (bpoHTaNBHBII)
BBITIOJTHEHHUE MMPAKTUICCKOU PabOTHI

orpoc
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O3HakoMJIEHUE C MPUMEHEHHUEM KOpHEH u
CTENEHEH MpU BBIYMCICHUM CPEIHUX, ACICHUU
OTpe3Ka B  «30JIOTOM Cce4YeHuwn». Pelienue
MIPUKJIAJHBIX 33/1a4 Ha CJIOKHBIE MPOIIEHTHI.

Bremonnenne mnpeoOpa3oBaHuil  BbIpaXEHUH,
IIpUMEHEHHE (GOpPMYII, CBSI3aHHBIX CO CBOWCTBAMU
creneHeil u norapudmon. Onpenenenue odbaacTu
JOIMYCTUMBIX ~ 3HAUEHUH  JIOrapupMHUECKOro
BBIPAKEHUS. Pemenue JorapupMHUECKUX
YpaBHEHU.

YCTHBIN (pponTaNBHBI)
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

OIpoc

N3yuenue paauKajibHOTO METO/AA M3MEPECHHS
YIJIOB BpalIeHHs] UX CBA3M C TPaayCHOU Mepoit
yIJja C €ro pacloJlokKEHUEM.

YCTHBIN (pponTaNBHBI)
BBITIOJTHEHUE MTPAKTHUECKON pabOThI

OIpoc

dopmynupoBaHue OmpeICIICHUI
TPUTOHOMETPUYECKUX  (DYHKIMH Uil yTJIOB
MOBTOPa M OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPEYTOJIbHUKA U 00BSICHEHNE UX B3aUMHOCTH.

YCTHBIN (bpoHTaNBHBII)
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

orpoc

[Ipumenenue OCHOBHBIX
TPUTOHOMETPUYECKUX TOXKIAECTB JUISl BEIYUCICHUS
3HAYEHUN TPUTOHOMETPUYECKHX (YHKIUN TIO0
OJTHOM M3 HUX.

YCTHBIN (bpoHTaNBHBII)
BoinonHenune npaktuyeckoil padboThl

orpoc

Pemenue o dhopmynam u
TPUTOHOMETPUUECKOMY  Kpyry  HpOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHMUII.

[IpumeneHne oOOLMX METOJOB  PELICHUS
ypaBHeHUW  (mpuBeleHHE K  JUHEHHOMY,
KBaJIpaTHOMY, METO/1 Pa3JI0KEHNE Ha MHOXKUTEIIH,
3aMEHBI HEepEMEHHOI) pu peleHnn
TPUTOHOMETPHUYECKHX HEPABEHCTB.

O3HakoMJIeHHME C  TOHATHEM  OOpaTHBIX
TPUTOHOMETPUYECKUX QYHKIHI.

N3y4enne olpeneneHui apKCHHYCa,
apKKOCHHYCA, apKTaHreHca yucna,
dbopmynupoBaHue  UX,  H300pakeHHMEe  Ha
€IMHUYHOW OKpPY)KHOCTHM, TpPUMEHEHHE Ipu
pELIEHNN YpaBHEHUI.

YCTHBIN (ppoHTaNBHBIH)
BBITTOJIHEHHUE MTPAKTUYECKON pabOTHI

orpoc

O3HakOMJIEHHE C TIOHATHEM TIEPEMEHHOM,
MPUMEPAMHU 3aBUCUMOCTH MEX]y TEPEMEHHBIMH.

O3HakoMJieHME C  TIOHATHEM  rpaduxa,
oIpeJieIeHue MPUHAIIKHOCTH TOYKH Tpaduky
GbyHKIUH. Omnpenenenue 1o bopmyiie
NpOCTEHIel 3aBHCHMOCTH, BHAA €€ Tpaduka.
Boipaxxenue mno ¢opmyne OAHON NepeMeHHOM
qyepes JpyTHe.

O3zHakoMJieHHE ¢ ompefesneHneM (yHKIUY,
¢dopmynupoBanue ero. Haxoxiaenue obnactu
oTpeieNieHus] ¥ 00IacTH 3HAUCHUH (DYHKITHH.

YCTHBIN (ppoHTaANIBHBIIT)
BBINOJIHEHUE MTPAKTUYECKON pabOThI

OIpoc

O3HakomieHHE c IpuMepamMmu
(YHKIIMOHATBHBIX 3aBUCHUMOCTEH B pealbHBIX
npoueccax 3 CMEXKHBIX TV CITATIIINH.
O3HakoMIICHHE c J0Ka3aTelIbHLIMHU
pacCyKICHHUSIMHA HEKOTOPBIX CBOMCTB JIMNHENHOU U

YCTHBIN (ppoHTANIBHBIIT)
BBINOJIHEHUE MTPAKTUYECKON pabOTHI

oIpoc
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KBaJpaTUYHON (byHKIMH, [IPOBEIECHUE
WCCIICIOBAHUSL JIMHEMHON, KYCOYHO-JTMHEHHOM,
IpoOHO-TMHEHHOW M KBaJApaTHUYHOW (QYHKIUH,
nocrpoeHue rpaduxos. I[loctpoeHue u ureHue
rpadukoB pynkiuii. MccnenoBanue QyHKIHH.

CocraBneHue BUIOB (PYHKUUI O JaHHOMY
YCIIOBHIO, PELICHUE 33/1a4 Ha IKCTPEMYM.

Beimonnenne — nmpeoOpa3zoBaHuii  rpaguka
GyHKIHH.

N3yuenne moHaTHs 0OpaTHON  (PyHKIMH,
OlpeNieIeHue  BHJA  IOCTpOeHHEe  rpaduka
oOpaTHON (yHKIHMHM, HAXOXIACHHE €€ 00JIacTH
orpeneneHus U obsactu 3HaueHuid. [Ipumenenue
CBOWCTB (DYHKIIUM TIPU MCCIICAOBAaHUM ypaBHCHHUI
U PEUICHUH 3a7a4 Ha dKcTpeMyM. O3HaKOMIICHHE
C MOHSITHEM CIIOKHOU (DYHKIIUH.

YCTHBIN (bpoHTaNBHBII) ompoc
BBITIOJTHEHHE MMPAKTUIECKON PabOThI

Beruucnenue  3HadueHuit  QyHKUMA 11O
3HAYEHUIO apryMeHTa. Onpenenenue
MPWIOKCHUS TOYKH Ha Tpaduke 1o ee
KOOpJIUHATaM U Ha00OpOT.

Hcnons3zoBanue CTEIIEHHBIX u
norapu@MuUecKkux GyHKIHI.

YCTHBIN (ppoHTANIBHBIIT) onpoc
BBINOJIHEHHUE [TPAKTUYECKON pabOThI

Pemenne IIOKa3aTeNbHbIX u
Jorapu(PMHUUECKUX YpaBHEHUN U HEPABEHCTB IIO
U3BECTHBIM QJIFOPUTMaM.

O3HakOMJIEHHE C TOHSATUEM HENpPEepbIBHON
NepuondYeckoll  QyHKUuu, (QOpMyIHpOBaHUE
CBOMCTB CHHyCa M KOCHUHYyCa, IIOCTPOCHHE
rpauKoB.

O3HakoMJIEeHME C TIOHATHEM pa3pbIBHOMN
NepuondYeckoll  QyHKUuU, (QOpMyIHpOBaHUE
CBOMCTB TAHI€HCAa M KOTAaHI'€HCA, IIOCTPOECHUE UX
rpauKoB.

[Ipumenenue  CBOWCTB  (QYHKIHH IS
CpPaBHEHHs  3HAYEHMH  TPUTOHOMETPUYECKUX
GyHKIUH, pelieHus TPUTOHOMETPUYIECKUX
ypaBHeHuid. IlocTpoenue rpadukoB OOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIMH U oOIlpesaeseHue
rpaduKoB CBOJNCTB. Brinonnenue
npeoOpa3oBaHus rpadUKoB.

YCTHBIN (bpoHTaNIBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

O3HakoMJICHUE C  IIOHATHEM  YHCJIOBOM
MMOCIE0BATEILHOCTH, CIIOCO0aMU €€ 3aJaHus,
BBIUMCIICHHS ¢¢ wWieHoB. (O3HaKOMIIEHHE C
MTOHSITHEM npeaesna MOCJIE0BATEILHOCTH.
O3HaKoMIICHHE c BBIYUCIICHUEM CyMMY
OCCKOHEYHOTO0 YHCJIOBOTO psiia Ha MpUMEpe
BBIYHCIICHUSI CYMMBI OECKOHEYHO YOBIBAIOIIETO
r€OMETPUYECKON POTPECCUH.

Pemenne 3amay Ha mpuMeHeHUE (HOpPMYIIBI
CYMMBI OECKOHEYHO yOBIBaroIIei
Te€OMETPHUUYECKOM MPOTPECCUH.

YCTHBIN (ppoHTaNBHBIH) oIpoc
BBITNIOJTHEHHUE MPAKTUYECKON pabOThI
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O3HaKOMJICHHE C TTIOHSITHEM TTPOU3BOTHOM.

Nzyuenue " dhopmynupoBaHue ee
MEXaHUYECKOTO M TEeOMETPUYECKOTO CMBICHA,
M3Y4YECHHE alNTOPUTMA BBIYMCIICHUS MPOU3BOJIHOM
Ha TPUMEpE BBIYHUCICHUS MTHOBEHHOW CKOPOCTH
U yriaoBoro KodpduiueHTa KacaTelbHOH B
o0rmemM BUJIC. YcBoenue MIPaBUI
muddepeHnmpoBanuss  QPyHKIUNA, COCTABJICHHS
ypaBHEHUsl KacaTesbHOW. M3ydeHume teopem o
CBS3M CBOMCTB (YHKIMHM M  IPOU3BOJHOM,
(hopMyIHpPOBKA HX.

[IpoBenenre C MNOMOIIBIO  MPOU3BOIHOMN
UCCIeIoBaHus (PYHKIIMH, 3aJaHHOU (HOPMYIIOH.

YcTaHOBNIEHHE CBSI3U CBOMCTB (YHKUIUU U
MIPOU3BOTHOM IO UX TpaPuKaM.

[IpumeHeHre TPOU3BOAHON JUISl pELICHUS

3aza4 Ha HaXO0XJIEHUE HauOO0JIbILIETO,
HAaUMEHBIIETO  3HAYEHUSA WU HAXOXKICHHS
JKCTpEeMyMa.

YCTHBIN (ppoHTaNBHBI) orpoc
BBITIOJTHEHUE MTPAKTHUECKON pabOoThI

O3HakoMJIEHUE C TIOHSATHEM HWHTErpajia u
niepBooOpa3zHoi. M3yueHnue npaBuiia BHIYUCICHUS
nepBooOpaszHoi u TeopeMbl HetoToHa-JleitoHuIa.

Pemienue 3amay Ha CBsI3b NEPBOOOPA3HOMN U €€
MIPOU3BOIHOM, BBIYHMCIICHHE MEPBOOOPA3ZHON JIs
TaHHOU (DYHKITUH.

Pemenne 3amay Ha npUMEHEHUE HWHTErpaja
JUIS  BBIYHMCICHUS  (U3HYECKUX BEIMYUH H
TUIOLIAJIEN.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKOU PabOTHI

O3HakoMIIeHHE € MPOCTEHIINMU CBEICHUSIMU
O  KOpHAX  aiareOpamdecKux  ypaBHEHHUIA,
MOHATHAMM HMCCIEAOBAHUA YPABHECHUMM M CHUCTEM
YPaBHEHHUH.

H3y4enne TEOpUHU PaBHOCHIILHOCTHU
ypaBHeHUI U ee npuMeHeHud. Ilosropenue
3allUCH  PEIIEHUs CTaHNAPTHBIX YpPaBHEHUM,
OpUEMOB  IpeoOpa3oBaHMsl  ypaBHEHUH [y
CBEICHH K CTaHJAPTHOMY YPaBHEHHUIO.

YCTHBIN (ppoHTaNIBHBIIT) onpoc
BBINOJIHEHHUE MTPAKTUYECKON pabOThI

Penienue palluOHAJIIbHBIX, HWPpPAlUOHAJIbHBIX,

II0Ka3aTCIIbHBIX u TpI/IFOHOMCTpI/I'-IGCKI/Iﬁ
YPaBHEHUN U CUCTEM.
Hcrnons30BaHne  CBOWCTB U  rpaukoB

(GYHKUIMH 1715 peleHus] ypaBHEHU.

[ToBTOpEHHE OCHOBHBIX IPUEMOB pELICHUS
cucreM. PemieHune ypaBHEHMH C IPUMEHEHUEM
BCEX IMpPHUEMOB (pa3lIoKEHHUS Ha MHOXKHUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, IIOJCTAHOBKH,
rpaduyecKoro MeToza).

Pemenue cucreM ypaBHEHHH ¢ IPUMEHEHHEM
pa3nmuuHbIX crmoco6oB. O3HAKOMIIEHHE C OOITUMHU
BOIIpOCaMH peleHus HEPAaBEHCTB "
HCIOJIb30BaHUE CBOMCTB U TpadukoB (GYHKIMI
IIPU_PELICHUN HEPaBEHCTB. PellieHne HEpaBeHCTB

YCTHBIN (ppoHTaNBHBIH) OIpoc
BBITTOJIHEHHUE MTPAKTUYECKON pabOTHI
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U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3INYHbIX
oOmnacreit HayKH u MIPaKTUKH.
WuTepnpetupoBanue pe3yiabTaToB €  y4ETOM
pealIbHbIX OTPaHUYCHUM.

W3ydyeHne  mpaBwil ~ KOMOMHATOPUKU U
MPUMEHEHHE T[pPU PEIIeHUH KOMOMHATOPHBIX
3a/1a4.

Pemenne KOMOMHATOPHBIX 3agad METOJOM
nepebopa 1o MpaBUIy YMHOKEHHS.

O3HakomiIeHuE c MOHATUAMHU
KOMOWHATOPHUKH: pa3MEIIECHUSIMH, COYETAaHUSIMH,
nepecraHoBKaMu U dopMyliaMu  JUISL  UX
BbuuciieHus.  OObsCHEHWE ©  NPUMEHEHHE
dbopMyn g BBIUMCICHHS  pa3MELICHMS,
[IEPECTAaHOBOK M COYETAaHUW NP PELICHUU 3aj1ad.
Oznakomyenne ¢ OuHomoMm HproToHa U
TPEYTOJILHUKOM [Tackans. Pemienue
MPAKTUYECKUX 3324 C UCIOJIb30BAaHUEM OHITHI
Y IPaBHJI KOMOMHATOPUKH.

YCTHBIN (pponTaNBHBI) oIpoc
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

M3ydyeHne  KIIACCMYECKOIO  OIpEAeICHUs
BEPOSITHOCTEM, CBOMCTB BEPOSITHOCTH, TEOPEMBI O
CYMME€ BEPOSTHOCTEM.

Paccmotpenune BeposiTHOCTEM COOBITHIA.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

O3HaKoOMIJIEHHE C MpeaACTaBJICHUEM YHCJIIOBBIX
AAHHBIX U UX XaPAKTCPUCTHUKAMMU.

Pemenue IMPAaKTUYCCKUX 3a/la4 Ha 06pa60T1<y
YHCJIOBBIX JaHHBbIX, BBIYHMCJICHUC nux
XaPAKTCPUCTHUK.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

DopMyIMpPOBKA U MPUBENCHHUE TOKA3ATEIBCTB
IIPU3HAKOB B3aMMHOI'O PACIIOJIOKEHHUS MPSAMBIX U
mIockoctel. PacnosHaBaHMe Ha deprexkax |
MOZECNIAX  Pa3sjauYHBIX  CIIy4yacB  B3aUMMHOIO
pacIoJIOKEHUs NpsIMBIX | IIJIOCKOCTEM,
apryMeHTUPOBaHUE CBOUX CYKJICHHH.
@OpMyIMPOBAHUE ONPEIACICHUM, IPU3HAKOB H
CBONMCTB MapajUIC/IbHBIX W NEPHEHAUKYISAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BellloniHEHNE  TOCTPOCHUS  YIJIOB  MEXKIY
NpPSIMBIMH, MpPSMOM M INIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU I10 ONKMCAHMIO U PACIIO3HABAHUE UX
Ha MOJEJISIX.

IIpumeHeHune IIPU3HAKOB 51 CBONCTB
pacmoyIOKEHUss MpPAMBIX W IUIOCKOCTEH IpHU
pelIeHuu 3a1ay.

N3ob6paxenue Ha pUCYHKaX u
KOHCTPYHPOBaHHE Ha MOJIEIISAX MEPIEHAUKYISPOB
n HAKJIOHHBIX K IIJIOCKOCTH, IpsAMBIX,

napajyieNIbHbIX — MJIOCKOCTEH,  YIJIOB  MEXIY
npsIMOM M TJIOCKOCTBIO M 00OOCHOBaHHE

HOCTPOCHUSL.
Pemenne 3a1a4 Ha BBIYMCIICHUEC
TeOMETPUYECKUX BEJIMYHMH. OnuceiBaHHE

YCTHBIN (ppoHTaNIBHBIIT) onpoc
BBINOJIHEHUE MTPAKTUYECKON pabOThI
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paccTosiHus OT TOYKHM JO0 IUIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEXIY CKPEILMBAIOIIAMUCS
NPSIMBIMH, MEXJIY MPOU3BOJIBHBIMH (pUrypamu B
IIPOCTPAHCTBE.

DopMyIUPOBAaHUE U JTIOKA3BIBAHUE OCHOBHBIX
TEOPEM O PACCTOSHHUAX (TEOpPEM CYIIECTBOBaHMUS,
CBOICTBA).

H3o0paxenne Ha dYepTexkax U MOJEIAX
pacctosiHuss ¥ OOOCHOBAaHHE CBOUX CYXKICHUH.
[Ipumenenue QopmMyn U TeopeM IUITAHUMETPHH
JUIS peLlieHUs 3a4a4.

O3HakoOMJIEHHE C TOHATHEM NapaJIEIbHOIO
MPOEKTUPOBAHUS U €TI0 CBOMCTBAMH.

@opMyIMPOBAHUE TEOPEMBbl O  IUIOLIAIU
OPTOrOHAJIBLHOM MPOEKIIMM MHOTOYTOJIbHUKA.

[Ipumenenue Tteopun s OOOCHOBAHUS
MMOCTPOEHUI U BBIYUCIICHUH.

ApryMEHTHUPOBAHHE CBOMX CYXIEHUH O
B3aMHOM  PACHOJIO)KEHUU MPOCTPAHCTBEHHBIX

¢buryp.

YCTHBIN ((PpOHTATIBHBII) OMPOC
BBINIOJTHEHUE IPAKTHYECKOM paboThI

Onucanre © XapakTEPUCTHKA Pa3TUUHBIX
BUJOB MHOIOTPAaHHUKOB, MEPEUHUCICHUE HUX
3JIEMCHTOB U CBOMCTB.

N3o0pakeHune MHOT'OTPaHHUKOB n
BBITIOJIHEHUE TIOCTPOCHUS HA HM300pKEHUSX H
MOJIEJISIX MHOTOTPAHHUKOB.

Bpruncnenue JIMHERHBIX 3JIEMEHTOB U YIJIOB B

IIPOCTPAHCTBEHHBIX KOHQUTypanusx,
apryMEeHTHPOBAaHUE CBOMX CYKICHUM.
XapakTepucTuka M H300pakeHHe  CeueHUs,
pa3BepTKU MHOTOTPaHHHKOB, BBIUHCIICHHE

IJI0IIAAeH TOBEPXHOCTEN.

[Toctpoenue mnpocTemux ceyeHul KyoOa,
npusMbl, nupamuisl. Ilpumenenue ¢(akToB u
CBeCHUN u3 IIaHuMeTpuu. O3HaKOMJIEHHE C
BHJAMU CUMMETpUN B IIPOCTPAHCTBE,
dbopmynupoBaHue ONpENEICHUNH U CBOMWCTB.
XapakTepucTUKa CHUMMETPUU Tl BpallleHUus H
MHOTOTPaHHHUKOB.

[IpumeHeHHEe  CBOWCTB  CHUMMETPUM  IIpU
peuienuu 3aaa4. Mcnonas3oBanue npruoOpeTeHHBIX
3HAaHUW JUIsl MCCIEAOBAaHHUA M MOJEINPOBAHUS
HECJIOXKHBIX 3aj1ad. V3o0pakeHHe OCHOBHBIX
MHOTOTPaHHUKOB U BBIIIOJHEHUE PUCYHKOB IIO
YCJIOBHSIM 33]1a4.

YCTHBIN (ppoHTaNBHBII)
BBITIOJTHEHUE MTPAKTHUECKON pabOThI

OIpoc

O3HakoMJIeHHE C BHUAAMH TeJl BpalleHHUs,
dhopmynupoBaHUE UX ONIPEICIICHUN U CBOKCTB.

DopMyIMpOBaHUE TEOPEM O CEUYEHUHM LIapa
IJIOCKOCTBIO TUIOCKOCTH, KacaTelbHOHU K cdepe.

XapakTepucTuka W H300pakeHHe — Tel
BpalllCHUSI, WX pa3BEpTKH, cedyeHud. PemeHue
3aa4 Ha TIOCTPOEHHUE CEYCHHM, BBIUHMCICHUE

YCTHBIN ((PpOHTAIBHBII) ONpoC
BBITNIOJTHEHHUE MPAKTUYECKON pabOThI
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JUIHH, paccTosHUM, YIJI0B, ILTOIIAICH.
[IpoBenenune nokazaTeNbHBIX PACCyXACHUU TpHU
peleHnuu 3a7ad4. IIpumeHenue CBONCTB
CUMMETPUM TPU pEUIeHUM 3aJady Ha  Tena
BpameHus, KoMOuHanuio Ten. M3o0pakeHue
OCHOBHBIX KPYIJIBIX T€JI U BBINOJHEHUE PUCYHKA
10 YCJIOBHUIO 33Ja4H.

O3HakoMJIEHHE C TIOHSATHSAMH IUIOMIATH U
00bEMa, akcHMOMaMH M CBOMCTBaMH. Pemienue
3aJa4 Ha BBIYKMCIICHHUE TUIOMIAICH MIIOCKUX (QUryp
C TPUMEHEHHEM COOTBETCTBYIONINX (QOpMYyT U
¢dakTOoB W3 IMIaHuMeTpuu. M3ydeHue TeopeM o
BBIUUCIICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEJ,
pemieHre 3ajad  Ha  [pPUMEHEHHEe  (OpMyI
BBIUHCICHUS 00BEMOB. M3yuenue dopmyn s
BBIUUCIICHUS IoIaaeH MMOBEPXHOCTEH
MHOTOIPaHHHKOB u Te BpaIllCHUS.
O3HaKOMJICHHE C METOZIOM BBIYMCIICHHS TLIOMIAIN
nmoBepxHocTh  cdeppl. Pemenue 3amau Ha
BBIYUCIICHHE TUIOIAAeH MMOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJL.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHE MMPAKTUIECKON PabOThI

O3HakomJIeHHE€ C  TOHSTHEM  BEKTOpa.
N3ydyeHue nexkapTOBOM CHCTEMBI KOOPAWHAT B
MPOCTPAHCTBE, IIOCTPOCHHWE TO  3aJaHHBIM
KOOpJMHATAM TOYEK M IUIOCKOCTEH, HAXO0XKICHUE
KoopaMHAaT Todek. HaxokneHue ypaBHEHHI
OKPYXHOCTH, c(hepsl, IUIOCKOCTH. BbruucieHue
pacCTOAHUN MEXAYy TOUYKaMH. M3ydyeHue CBOMCTB
BEKTOPHBIX  BEJIMYMH, NPaBWI  Pa3I0KECHUS
BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, MPABUI
HaXOXXJICHUS KOOpAUHAT BEKTOpa B
MIPOCTPAHCTBE, IPAaBUJ JIECUCTBUU C BEKTOPaMHU,
3aJaHHBIMUA KoopJuHaTtamu. [IpuMenenue teopuun
[P PELICHUM 3aJa4 Ha JCHUCTBUSA C BEKTOPAMHU.
N3ydeHue CKalISIpHOrO MPOU3BEACHUS BEKTOPOB,
BEKTOPHOE YpaBHEHUE MPSIMOM M IIJIOCKOCTH.
[Ipumenenne TeopuM NpHU pEIICHHH 33ad Ha
JICUCTBUS C BEKTOpPaMHU, KOOPAMHATHBIA METO,
MPUMEHEHNUE BEKTOPOB JJI BHIYMCICHUS BETUYNH
yIJIoB U paccTtossHud.  O3HaKoMieHHEe  C
JIOKA3aTeIbCTBAMH TEOPEM CTEPEOMETPUU U
B3aMHOM PACIHOJIOKEHUHU TPSAMBIX U TUIOCKOCTEN
C UCIOJBb30BaHUEM BEKTOPOB.

YCTHBIN (bpoHTaTBHBII) ompoc
BBITIOJTHEHHUE MMPAKTUICCKOU PabOTHI
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®opMBI M MeTOAbI KOHTPOJISI M OLEHKH Ppe3yJbTaTOB O0y4eHUs] [JOJKHBI INO3BOJATH IPOBEPATH Yy

00y4yaIIuXcsi He TOJbKO

¢()OpMHUPOBAHHOCTH NPEeAMETHBIX Pe3yJIbTATOB, HO U Pa3BUTHE JMYHOCTHBIX U MeTanpeMeTHbIX Pe3y/JbTATOB 00y4eHHsI.

Pe3yabTathbl

OcHOBHbBIE MOKA3aTeJIH OLCHKHU pe3yJjibTaTa

@®opMbI U METO/IbI KOHTPOJISA U

(JINYHOCTHBIE M MeTalpeIMeTHbIe) OLICHKH

JINYHOCTHBIE pPe3yJIbTaThI
JINYHOCTHBIE! - IPOSIBJICHUE TPAXKIaHCTBEHHOCTH, IaTPUOTU3MA; WuTepnperanyst ~ pe3yJbTaTOB
c(OPMHPOBAHHOCTH TPEACTABICHUN O MaTeMaTUKE Kak | - 3SHAHWE HCTOPUH CBOEH CTpaHBI; HaOMIOCHUH 3a JEATENbHOCTHIO
YHHBEPCALHOM SI3bIKE HAyKH, CPEACTBE MOJCIMPOBAHUS | - JIEMOHCTpalMs MOBEACHUS, JOCTOWHOro TrpaxkaanmHa P® | oOywaromerocss B  Imporecce
SIBJICHUH U NIPOLIECCOB, UJIEAX U METOJIaX MATEMAaTUKH; IIPOSABJICHNE AKTUBHOW KU3HEHHOW MTO3ULINY; OCBOEHUS o0pa3oBaTenbHON
IIOHUMAaHHWE 3HAYUMOCTM MATEMATHKW Ui HAY4YHO- | - IPOSBICHHE YBA)KCHMS K HAUWMOHAIBHBIM M KYJIBTYPHBIM | IPOTPaMMBbI
TEXHUYECKOT O mporpecca, c(OPMHUPOBAHHOCTD | TPAJULMIM Hapo10B PD;
OTHOLIEHMA K  MareMaTMKe  Kak K  4acTu
00111€4esIOBEYECKONH  KyJIBTYPbl 4Y€pe3 3HAKOMCTBO C
HCTOpUEN pa3BUTUA MAaTEeMaTUKHU, IBOJIFOLIIEN
MaTEMaTHYECKUX UJICH;
- TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSATENBbHOM U | -IE€MOHCTparysl c(OpMHUPOBAHHOCTH MUPOBO33PEHU,

WNHTtepnperanus  pe3yJsbTaToOB

OTBETCTBEHHOW TBOPUYECKOMN AEATEITbHOCTH

OTBCUAIOLICTO COBPECMCHHLIM pCaJiusiAM;
- IIPOSIBJICHUC O6H.I€CTB€HHOFO CO3HAaHHA,

HAOIIOAEHUN 3a JIESITENLHOCTLIO

oOyyJaromierocss B mpolecce
- BOCIIMTAHHOCTH U TAKTUYHOCTD, o
. .. | OcBOEHHS o0pa3oBaTenbHOI
- IEMOHCTpAIUS TOTOBHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI
IIpOrpaMMBEI.
JESATSIILHOCTH
- pa3BuUTHE JIOTHYECKOTO MBIIUICHUS], | - BbIOOp W TPHUMEHEHHWE METOJOB U CIOCOOOB pelleHus
IMPOCTPAHCTBCHHOTI'O B006pa)KCHI/I$[, AITOPUTMHUYCCKOU HpO(beCCI/IOHaJ'II)HI)IX 3a1a4
KyJAbTYpBl, KPUTHYHOCTH MBIIUICHUS Ha OBHE
YARIYPHL  XP . YPOBHE, Wutepnperanust  pe3ylbTaToB
HeoOXoauMoM  Juisi  Oyaymiedl  mpodecCHOHAIBHON .
HaOMIO/IEHUH 3a AESITeTbHOCTHIO
NeSTeNbHOCTH, JJI1 TPOAODKeHUS 00pa3oBaHUS W
oOyyJaromierocss B Tmpolecce
caMmo00pa3oBaHus, N
OCBOCHUS o0pa3oBaTenbHOI
- OBJIQJICHWE MATEeMAaTHYECKUMHU 3HAHUSAMU U YMEHUSIMH, DOFDAMMEL
HeO6XO)II/IMBIMI/I B IIOBCECIHCBHOU XU3HHU, HJIsI OCBOCHUS porp
YcenemnHoe MPOXOKICHUE

CMEXHBIX  €CTECTBEHHO-HAay4YHBIX  JUCHUIUIMH |
IMCIUTUIAH TIPO(ECCHOHANBHOTO NUKJIIA, IS TIOTyIEeHUS
o0pa3oBaHMs B 00JacTAX, HE TPEOYIOMIUX YriIyOJeHHOMN
MaTeMaTHYECKOH MOATOTOBKH;

- TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHMIO, B TOM

y4eOHOM MPaKTHKH.
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YHCIIe CaMO0Opa30BaHMIO, HA MPOTSHKEHUH BCEH JKU3HH;
CO3HATEIIHHOE OTHOIIICHUE K HEIIPEPBIBHOMY
00pa3oBaHUIO KaK YCIIOBHIO YCTICUIHOM
po(heCCHOHATBHON U OOLIECTBEHHOW JIESITEIbHOCTH.

— TOTOBHOCTH K KOJUIEKTUBHOHN paboTe, COTPYAHUYECTBY
CO CBEpCTHHKaMH B 0Opa30BaTeNbHOW, OOIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATEILCKOM, IPOCKTHOW H
JIPYTUX BUAAX JEATEIbHOCTH

- B3aMMOJICHCTBHE C OOYYarOIIMMHUCS, TPENOaBaTeIsIMU |
MacTepaMH B X0/1¢ 00yUYCHHS;

- COTPYAHUYECTBO CO CBEPCTHUKAMH U TPETIOABATEIIMU IPU
BBITTOJIHEHUH PA3IMYHOTO POJIa e TEIbHOCTH

Ycnemnoe HPOXOXKJICHHUE
y4eOHOI MPaKTHKH.

Yuactue B KOJUIEKTUBHBIX
MEPONPUATHSX, TPOBOJIUMBIX Ha
Pa3IHYHBIX YPOBHSIX

-OTHOIIIEHUE K TPO(YECCUOHATBLHOW IEATEIIBHOCTH Kak
BO3MOYKHOCTH  y4YacTHsi B PCUICHUU  JIMYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOIICHAIIMOHAIBHBIX
poOJeM.

- I[CMOHCTpaHI/ISI JKCIIaHUA YIII/ITI)CSI;

- CO3HATEIILHOE OTHOIIEHHE K IMPOJOJDKCHHIO 00pa30OBaHMs B
BY3e

- JIEMOHCTpaIus HHTepeca K OyayIiei npodeccu;

3aHaTHS  TIO
JUCIMILITMHAM
VYyeOHas npakTHKa

NuauBuayanbHble TPOSKTHI

crienuaJIbHbIM

METANIPEAMETHLIC PE3YJIbTAaThI

—YMCHHC CaMOCTOATCIBHO OIIPCACIIATh oeian
JACATCIIBHOCTH MW COCTaBJIATH ILJIAHbI JCATCIBHOCTH,
CaMOCTOATCIIbHO OCYWICCTBJIAATb, KOHTPOJHUPOBATE U
KOPPECKTHUPOBATH  ACATCIIbHOCTD, HCIIOJIb30BaTh BCC

BO3MOJKHBIE PECYpCBl I JOCTHXKEHMS IOCTaBICHHBIX
Hesiell W peanu3aluy IUIaHOB JIeATeNIbHOCTH; BbIOMPATh
YCIIEHIHBIE CTPATETMH B PA3IIMYHBIX CUTYaLUsX;
-LIEJICYCTPEMIICHHOCTD B IIOUCKAaX U MPUHATUU PELICHUM,
CO00pa3UTEIBHOCTD u WHTYULHS, Pa3BUTOCTH
[IPOCTPAHCTBEHHBIX  IPEICTaBICHUMN; CIIOCOOHOCTb
BOCIIPUHUMATBH KPACOTY ¥ TAPMOHMIO MHUpa.

- OpraHM3aIys CaMOCTOSITENbHBIX 3aHATUN B XOZE HU3YUYCHHUS
00111600pa30BaTeNbHBIX AUCIUILINH,

- YMEHHE IUIAHUPOBATH COOCTBEHHYIO JICATEIIHHOCTH;

- OCYILIECTBJIEHHE KOHTPOJs M KOPPEKTUPOBKU CBOEH
NeSTeTbHOCTH;

- HCHOJIb30BaHUE PA3IMYHBIX PECYpPCOB IJsl JOCTHXKEHHS
MOCTABJICHHBIX LIEJIEH

KoHTposb rpaduka BeIMOTHEHUS
VHIUBUyaTbHON MPOEKTHOMN
paboTel 0OyHaroIIerocs

— BJIQZICHHE SI3BIKOBBIMU CPEJICTBAMHU: YMEHME SCHO, | - IEMOHCTpAINsl KOMMYHUKATHBHBIX CIOCOOHOCTEN; Habmonenue 3a poJibro
JOTUYHO W TOYHO WU3JaraTh CBOK TOYKY 3pEHHs, | - YMEHHE BECTH [HAJIOT, YYUTHIBas TO3UIMIO JAPYTUX | oOydaromerocs B TpyIIIe;
HCITOJB30BATh AICKBATHBIC A3BIKOBBIC CpC}ICTBa. y‘-IaCTHI/IKOB JACATCIIBHOCTH, l'IOpT(l)O.]'II/IO

- YMEHHUE pa3peluTh KOHMINKTHYIO CUTYAITHIO
— BJAQJCHWEC HaBbIKAMH TI03HABATEIBHOHN, Yy4eOHO- | - IEMOHCTpAIUs CIIOCOOHOCTEN K yueOHO-HCcCle0BaTeNbcKol | CeMuHaphl
HCCIEAOBATEIbCKOM M TPOEKTHOW  JIEATEIbHOCTH, | U IPOCKTHOM JIEATEIbHOCTH; Hayuno-npaktuueckue
HaBbIKAMH pa3pe1neHI/I$[ HpO6J’IeM; CHOCO6HOCTI) nu| - HCIIOJIB30BAHUC paSJ'II/I'-IHI)IX METOA0B peHIeHI/IZ KOH(i)epeHIII/II/I
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOHUCKY METOJOB | NPAaKTUYECKHX 3aJ]1a4 KoHkypchl
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pelIeHns MPAaKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JINYHBIX
METO/IOB IT03HAHUS;

BJIaJICHHE HABBIKAMU IIO3HABATEIBHON peQIIEKCUU Kak
OCO3HAHUSl COBEPIUAEMBIX JCHCTBUA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, IPAHULl CBOETO
3HaHUS U HE3HAHWs, HOBBIX IO3HABATENIbHBIX 3a/ady U
CPEICTB JJIsl UX JOCTUKECHHUS.

OnuMmnuagsl

—TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSITEIbHOMN
MH(POPMaLMOHHO-T103HaBaTEIbHON JeSITeIbHOCTH,
BKJIIOYass yMEHHE OPHEHTHUPOBATHCS B  Pa3IUYHBIX
UCTOYHHUKAX MH(OpMaIMK, KPUTHUYECKH OLEHMBATH U
UHTEPIPETUPOBATh HMHQOpPMALMIO, [OIy4aeMyl U3

Pa3JIMIHBIX UCTOYHHUKOB.

- 3¢ eKTUBHBIN MOUCK HEOOXOAMMON HH(DOPMAITHH;

- HUCIOJIb30BAaHUE pPA3JIMYHBIX WCTOYHUKOB HH(OpMAIHH,
BKJTIOYAst SJIEKTPOHHBIE;

-IEMOHCTPALHSI CIIOCOOHOCTH CaMOCTOSITEIEHO MCIIOIb30BaTh
HEOOXOMMYIO UHPOPMALIUIO TUIst BBITTOJTHEHHS
MOCTABJICHHBIX YUeOHBIX 3a71a4;

[ToaroroBka pedeparos,
JIOKJIaJI0B, UCIIOJIb30BAHUE
AJIEKTPOHHBIX HCTOYHHUKOB.

HaGmionenne 3a  HaBbIKAMU
paboThI B TII00ANBHBIX,
KOPIOPATUBHBIX U JIOKAJIbHBIX
WHGOPMAIIMOHHBIX CETSX.
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OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

IIpunoxenne 1

VcremnHoe ocBoeHne yqe6H0171 JUCHUITIIMHBI MaremaTuka mnmpearojgaract akTUBHOE, TBOPUYCCKOC

y4dacTtue 06yqa101ueroc>1 Ha BCEX JTallax €ro OCBOCHHS IIYTEM HHaHOMCpHOﬁ, CHCTEMaTHUEeCKOM

pabotel. B mpenogaBaHuu MCIONB3YIOTCS JIGKLIMOHHBIE W MpPaKTUYeCKHe (DOPMBI MPOBEACHUS

3aHHTHfI, I/IHCI)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHbIG TCXHOJIOTHU, UTPOBBIC TCXHOJIOTHH.

AKTHBHbIE 1 HHTEPAKTUBHBbIE (OPMBI IPOBEACHNS 3AHATHIA

Cemectp Bun 3anstus Tema Ucnonb3yemblie KonmuecTtBo
aKTUBHBIE U 4acoB
UHTEPAaKTUBHbIE
bopmbI
1 [IpakTnueckoe | Tema 4.11 Buktopuna «Becenas 2
3aHsTHE Pemenue 3agay. OCHOBBI | TPUTOHOMETPUS»
TPUTOHOMETPHH.
Tpuronomerpudeckue
GyHKIHMH
1 [IpakTuueckoe | Tema 7.15 MaremaTtuueckas 2
3aHATHE Komb6unanuu urpa «OCHOBHBIE
MHOTOTPaHHUKOB M TeJ | MOHATUSA O Telax H
BpallleHus MOBEPXHOCTAX
BpAILCHUS»
1 [Ipaktnueckoe | Tema 7.3 Keiic- 3ansatue «Ky0 2
3aHSATHE [Tapannenenunen, Ky0. | U ero u3o0paxxeHue»
Ceuenue KyOa,
napajuleJenune1a
2 [Ipaktnueckoe | Tema 9.5 Maremaruueckas 2
3aHSATHE CremeHn W KOpHHU. | Urpa «CBoiicTBa
CrenenHas QyHKIUSA CTEIIEHU c
paloHaIbHBIMU
MIOKAa3aTeIsIMI
2 IIpaktnueckoe | Tema 10.2 Maremaruyeckas 2
3aHATHE Pemenne nmokasaTenbHbIX | UTpa «Pemenune
YPaBHEHUH U HEPABEHCTB | CUCTEM
MIOKa3aTeIbHBIX
YPaBHEHUN»
2 [Ipaktnueckoe | Tema 10.3 Maremaruueckas 2
3aHSTHE Cucremsl urpa «Pemenne
MOKa3aTeIbHBIX CUCTEM
YpaBHEHUI [IOKAa3aTeIbHBIX
YpaBHEHUW»
2 IIpaktnueckoe | Tema 11.1 Maremaruyeckas 2
3aHsTHE Jlorapudm yucna. | urpa «Jlorapudms»
JlecsTUUHBIN u
HaTypaJIbHBIN
Jorapu¢mMbl, YUCIIO €
Hroro 14
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