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1. TACIIOPT PABOYEM HPOFPAMI\/}I)I YYEBHOM JUCIHUILIVHBI
OIlb.08 MATEMATHKA

1.1. Mecto y4eOHOIi JUCHUIUIMHBI B CTPYKType OCHOBHOH mnpodeccuoHATbHOMI
00pa3oBaTeIbHON MPOrpaMMbl

PaGouas nmporpamma y4ueOHOM TucHUIUIMHBI «MareMaTuka» sBISIeTCS 4acTbl0 OCHOBHOMU
00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKH CIEIHAIMCTOB CPEIHEr0 3BEHA IO CIEIHATBLHOCTU
38.02.07 baHkOBCKOe €70, TOJy4YalIIMX cpeaHee obiiee oOpa3oBaHWE B Tpeneiaax OCBOCHHS
00pa30BaTeNbHBIX MIPOTPAMM CPEIHETO MPOPECCHOHATHHOIO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
o0Opa3oBaHwMs.

Pabouas mporpamMmMa cocTaBlieHa Ha OCHOBE TpeOOBaHUU (enepalbHOr0 rocyIapCTBEHHOTO
00pa30oBaTeNbHOTO CTaHAApTa CpeIHero oomero oO0pa3oBaHMs, YTBEPKIEHHOr0o MUHHCTEPCTBOM
oOpasoBanus u Hayku Poccuiickoit @enepannu ot 17.05.2012 1. Ne 413 (pen. ot 29.12.2014 1. Ne 1645,
ot 31.12.2015 r. Ne 1578, 29.06.2017 r. Ne 613, ot 12.08.2022 T.) npeabsBIsieMbIX K CTPYKTYypE,
COJICP)KaHUI0O M pe3yJbTaTaM OCBOCHHUS JNUCHUIUIMHBI «MaremaTtuka», W B COOTBETCTBUU C
PekoMenpanusiMu 1o peaju3alMud  CpeaHEro oO0miero o0pa3oBaHHUS B IpeAeNaX OCBOCHUS
00pa3oBaTeNbHON MPOTPaMMBI CPETHETO MPOPEeCcCHOHATBHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHus ¢ yueToM TpeboBaHUH (peepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTEeIbHBIX CTAHAAPTOB U
MOJTy9aeMOU IPO(ECCUU UITH CIISIUATBHOCTH CPEIHET0 MPOPECCHOHATBHOTO 00pa3oBanus (mucbMo «O
HanpasieHuu pekoMeraanuin» Ne 05-592 ot 01.03.2023 r. [lenapramenTa rocyjapCTBEHHOM MOTUTUKH
B cpepe cpenHero npodeccuoHanbHOT0 00pa3oBaHus U MPO(HEeCCHOHATEHOTO O0yYCHHS.

PaGouas mporpamma cocTaBieHa Ha OCHOBE NMPUMEPHON Mporpammbl o0IIe00pa3oBaTeIbHON
yueOHOM aucuuiinHbel  «MaTtematuka», peKoMeHAoBaHHOW @enepalibHBIM  T'OCYyAapCTBEHHBIM
OrO/KETHBIM 00pa30BaTEIbHBIM YUPEKIACHUEM JOTIOTHUTEIHLHOTO MPO(ECCHOHATBHOTO 00pa3oBaHuUs
«HucTuTyT passutus npodeccronagbroro obpaszosanus» (IIporokosn ot 30.11.22 r. Ne 14).

Y4yeOHas mucruruimHa «MaTeMaTHKa» OTHOCHTCS K 00IIe00pa3oBaTeIbHOMY y9eOHOMY LIUKITY.

1.2. Heau um 3aaaum y4eOHOH IMCUMIIMHBI — TPe0OBaHHMS K pe3yJbTaTaM OCBOEHHS
Y4eOHOi TUCIUNIUHBI:

[enn u3ydenust yaeOHON NUCIUTITHHBL:

Coneprkanue mporpaMmMbl 00111€00pa30BaTEIHbHOM JUCITUTUTMHBI «MaTemMaTHKa» HalpaBlIeHO Ha
JTOCTHKEHUE PE3yNbTaTOB ee Hm3yueHus B cooTrBeTcTBHM ¢ TpeboBanusmMu PI'OC COO c yyerom
npodeccuonansHoi HampasienHoct ®I'OC CIIO.

OcBoenue cojepkanusi ydeOHOM TUCHUTUIMHBI «MartemaTrka» o0ecredrBaeT JTOCTUKEHUE
CTYJIEHTAMH CJIETYIOUIUX PE3yIbTaTOB:

JIMYHOCTHBIC:

1. C(bOpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MAaTCMATHUKE KaK YHUBCPCAJIIbHOM SA3BIKC HAYKHU,
CpCaACTBC MOJACIIMPOBAHUSA SIBIICHUM U MMPpOLECCOB, UACIAX U METOAAX MATCMATHUKHU,

2. INOHUMAHHUEC 3HAYUMOCTH MATCMATHUKU JIsI HAYUYHO-TCXHUYCCKOTO  IpOorpecca,

c(OpMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKe KaK K YacTH OOIle4YesOBEYEeCKOW KyJIbTYyphl depes
3HAKOMCTBO C HCTOpUEH Pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTEMaTHUECKUX UICH;

3. pa3ButTHe JIOTUYECKOI0 MBIIUICHUS], IIPOCTPAHCTBEHHOTI' O BOOOpaKeHUS,
AITOPUTMUYECKONW KYyIbTYphl, KPUTUYHOCTH MBIIIJICHUS HA ypOBHE, HEOOXOAMMOM [UIs Oymymieit
poeCCHOHAIBHON JAEATENHHOCTH, JJIsl IPOJOJDKEHHUST 00pa30BaHMs M CaMOOOpa30BaHNS;

4, OBIIaJICHHE MaTeMAaTUYECKUMH 3HAHUSMH U  yYMEHHSIMH, HEOOXOAMMBIMU B
HOBCG}IHeBHOI\/’I KHU3HHU, TJI1 OCBOCHHSA CMCKHBIX eCTeCTBeHHO-HaquBIX AJUCHUINIMH WU JUCHUIIINH
po(hecCHOHANBFHOTO IHMKJIA, JJIsl TIOMyYeHUs: 00pa30oBaHUs B 00NACTIX, HE TPEOYIOIUX YIIIyOIeHHON
MaTeMaTquCKOﬁ HOATOTOBKU,

5. TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MPOTSHKCHUHM BCEH JKWU3HM, CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpA30BaHUIO KaK yCIOBHIO
YCHENHON MPoecCHOHATBHON 1 00IIIECTBEHHOU e TEIbHOCTH;



6. TOTOBHOCTh M CIOCOOHOCTH K caMoclToslTenLHOﬁ TBOPYECKOM M OTBETCTBEHHOM
JESITEIBHOCTH;

1. TOTOBHOCTb K KOJUJICKTUBHOM paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMH B
0o0pa3oBaTebHON, OOLIECTBEHHO 0JIE3HOM, y4eOHO-HCCIe10BaTeNbCKOM, IPOSKTHON U JPyTruX BUIAX
JIeSTEIIBHOCTH;

8. OTHOIIEHHE K IPOPECCHOHATIBHOM JeSTEIbHOCTH KaK BO3MOKHOCTH Y4acTHsI B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIIMOHATILHBIX MTPOOIIEM;

MeTanpeAMeTHbIe:

1. YMEHHME CAMOCTOATEIBHO OIPENEIATh LEIN JEATEIBHOCTH U COCTaBIATH ILIAHBI
JIEATEIIbHOCTH; CaMOCTOSTENIBHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIbHOCTD;
HCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTHXKEHHS IOCTABJICHHBIX LEJIeH U pealn3aliy IIaHOB
JESTEIbBHOCTH; BBIOUPATh YCIIEIIHBIE CTPATErMH B PA3JIMYHbIX CUTYALIUAX;

2. yMEHHE MPOAYKTHBHO 0OLIaTbcsi M B3aMMOJAEHCTBOBATH B IPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYHUTBHIBATH TMO3UIMHM JAPYTHX YYAaCTHHKOB JESATEIbHOCTH, 3((HEKTUBHO paszpemiaTh
KOH(ITUKTHI;

3. BJIQ/ICHUE HaBbIKAaMHU II03HABATEJbHOM, Y4e€OHO-HCCIENOBATENIbCKOW U IPOEKTHOM
JeSITeIbHOCTH, HaBbIKAMHU pa3pelleHus mpobieM; cocOOHOCTh M MOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIICHUS IMPAKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3JIM4YHbIX METOJOB IIO3HAHNS;

4. TFOTOBHOCTb M CIIOCOOHOCTh K CAaMOCTOSITENIbHOW HH(pOPMallMOHHO-TI03HABATEIbHON
NeSTEeIbHOCTH, BKJIIOYash yMEHUE OPHEHTUPOBATHCS B pPa3jIMYHBIX MCTOYHUKAX HH(OpManuu,
KPUTUYECKH OLIEHUBATH U HHTEPIIPETUPOBATH HH()OPMAITHIO, TIOITYIaeMYI0 U3 Pa3INYHbIX HCTOYHHUKOB;

5. BJIAACHUC A3BIKOBBIMH CPEACTBAMU: YMCHHC SCHO, JIOTUYHO M TOYHO H3JIaraTb CBORO
TOYKY 3pCHUA, UCITOJIBb30BATh a/ICKBATHLIC A3BIKOBLIC CPCACTBA,
6. BI1aACHHUC HaBBIKaMHU M03HaBaTeILHON pe(bHeKCI/II/I KaK OCO3HaHHA COBCpIIACMbIX

JIEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUM, I'PAHMI] CBOErO 3HAHUA U
HE3HaHMs, HOBBIX II0O3HABATEIIbHBIX 3a1a4 U CPEACTB I UX JOCTUKEHUS;

1. LEJICYyCTPEMJIIEHHOCTh B IIOMCKaX W MPHUHITUM pPEIIEHUN, CO00pa3uTeNbHOCTh U
UHTYUIMSL, Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEACTaBICHUH; CIOCOOHOCTh BOCHPUHUMATh KPAcoTy U
TFapMOHHIO MUDa;

npeaMeTHbIe:

1. c(OpMUPOBAHHOCTh NPEJCTABICHUN O MaTeMaTHKe KaK 4acTHM MHUPOBOW KYJIbTYphl U
MecTe MaTeMaTHKU B COBPEMEHHOH LIMBUIIM3AIMH, CIIOCOOAX OMHMCAHUS SIBIEHUI peaJbHOro MHpa Ha
MaTEMaTHYECKOM S3BIKE;

2. c(OPMHPOBAHHOCTh MPEACTABICHUH O MaTeMaTHYECKUX MOHATHIX KaK Ba)KHEHIIUX
MaTEMaTUYECKNX MOJEIAX, IMO3BOJIAIOIIMX ONMCHIBATH M HM3y4aTh pa3HbIC IPOLECCHl U SIBIICHUS,
[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHU MATEMATUYECKUX TEOPUH;

3. BIIQJICHUE METOJAMU JI0KA3aTEIbCTB M AJTOPUTMOB PELICHUS, YMEHUE UX NPUMEHSTH,
IIPOBOJUTH JJOKA3aTEIIbHBIE PACCYKICHUSA B XOI€ PELICHU 3a/1a4;
4. BIIQJICHUE CTAHJIAPTHBIMM IPUEMAMHU PEIIEHUs PALMOHAIBHBIX W HPPALMOHAIBHBIX,

[IOKA3aTENIbHBIX, CTEINEHHBbIX, TPUIOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAaHNE TOTOBBIX KOMIBIOTEPHBIX IPOTpaMM, B TOM YHCIE I IOWCKA IYyTH PELICHHs U
WJUTFOCTPALIMY PELIEHUs] YPABHEHUN U HEPABEHCTB;

5. c(OpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTHUYECKOI0 aHATN3a
U UX CBOMCTBax, BJIAJICHUE YMEHHEM XapaKTepH30BaTh IOBeIEHHE (YHKLUH, HCIOIb30BaHUE
MTOJIYYEHHBIX 3HAHUM U1 OIMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

6. BIIaJICHUE OCHOBHBIMU IOHATUSMH O IUIOCKUX M IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHpPOBAHHOCTH YMEHHMsI paclo3HaBaThb T'€OMETPUUYECKHUE
(buUrypsl Ha yepTeKax, MOJIEISIX U B peaTbHOM MUPE; IPUMEHEHHE H3YUEHHBIX CBOMCTB F€OMETPUUECKUX
buryp u popmy 1S perieHns reOMEeTPUUECKUX 3aa4 U 3a7a4 C MPAKTUYECKUM COJIEP>KaHUEM;

7. cOPMHPOBAHHOCTh  MNPEJACTABIEHUH O Tpoueccax U  SBICHUSAX, HMMEIOIIHNX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKHUX 3aKOHOMEPHOCTSIX B PEATBHOM MHUPE, OCHOBHBIX



HNOHSTHUSX DJIEMEHTAPHON TEOpHUH BEPOSTHOCTEN; YM%HPIFI HaXOJUTb U OLIEHUBATh BEPOSATHOCTH
HACTYIUICHHUSI COOBITUH B MPOCTEHIIMX MPAKTHUYECKHX CHUTYallUIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4ailHbIX BEJIUYHH.

8. BJIaJICHUE HABBIKAMU HCITOJIb30BAaHNS TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM IIPH PELICHUH
3a/1ay.

Wzyuenne auciumimHbl  «Marematuka» — HampaBleHO Ha (GOpMUpOBaHHE OOMMX U
npo¢eCCHOHATBLHBIX KOMIIETEHIUI:

OK 01 Bri6upats criocoOsbl pemeHus 3aa4 npohecCHOHAIBHON 1 TeNbHOCTH, TIPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02 Hcnonb30BaTh COBpEeMEHHBIE CPECTBA MOMCKA, aHAIN3a U HHTEPIIPETAIMN HHPOpMaIuy,
U MH()OPMAIIMOHHBIE TEXHOJIOIUHU JJIS BBIIOJHEHUS 3a/1a4d NPOo(ecCUOHANBHOM e TeTbHOCTH .

1K 2.1 OueHuBath KpeIuTOCIOCOOHOCTh KIIMEHTOB.

B pesynbrare ocBoeHUs yueOHOMN TUCIUIIIMHBI 00yJaromuiics:

JM0JIZKeH NMPUOOPeCTH NPAKTHYECKHH ONBIT:

- pelIeHns NPUKIAJAHbIX 33]1a4 B 00J1aCTH PO(PECCHOHANBHOM 1EATEbHOCTH;

J0JI2KeH YMeThb:

- pelaTh NpUKIaAHbIe 3a/1a41 B 00J1aCTH MPOPECCUOHANIBHOM IEATEIbHOCTH;

J0JI2KeH 3HATh.

- 3HAYEHUE MAaTEMaTUKU B IPOPECCUOHATBHON JAESITEIbHOCTU U P OCBOCHUU
OOIIIICC3;

- OCHOBHBIC MAaTEMaTHUECKUE METObI PELLICHUs IPUKJIaIHBIX 33]1a4 B 00JIaCTH
npodecCuOHaIbHOM 1S TeITbHOCTH;

- OCHOBHBIC IIOHATHUS U METObl MATEMAaTUUECKOT0 aHAIN3a, JTUCKPETHON MaTeMaTHKHY,
JUHEHHOU ayreOpbl, TEOPUHM KOMIUIEKCHBIX YUCENl, TEOPHH BEPOATHOCTEH U MaTeMaTUYecKon
CTaTUCTHUKHY;

— OCHOBBI HHTETPATBHOTO U AU (HepeHIINAIEHOTO NCYUCITCHUSL.



Tabmauua 1.

O01ue KoMIeTeHINHT

IInanupyemble pe3yabTaThl 00y4eHUs

Oommue JucuuninHapHble
OK 01. Bribupare cnocoObl- TOTOBHOCTH K TpPyAy, OCO3HaHHME LIEHHOCTH -BJIaJeTh METOJaMM J0Ka3aTeJIbCTB, AJITOPUTMAMHU DPELICHUS
perIeHus 3a/1a4| MacTepCTBa, TPYAOII00HE; 3ama4y; ymeHHe (OpPMYJINPOBATh ONpPEAETICHUS, aKCHOMBI U
npodeCCHOHATIBHON JESITEeNbHOCTH -  TOTOBHOCTD K aKTUBHOH NeSTeIbHOCTY TEOPEMBI, NPUMEHATh HX, MPOBOJUTH  JOKA3aTEIbHBIC
NPUMEHUTEIBHO K  Pa3IMYHBIM TEXHOJIOTHYECKOW M COLMAIBHON HAIpaBICHHOCTH] PACCY)KICHUS B XOZE PEIICHHS 3a/1ay;
KOHTEKCTaM. CHOCOOHOCTh ~ HMHULMHPOBATh,  IUIAHUPOBATH ¥ - YMETb ONEPHPOBATH MOHATHSAMHU: CTEIIEHb YHCIA, JOTapu(Mm
CaMOCTOSATENIFHO BBIIOIHATH TAKyIO JEATEILHOCTD; YHCIIa; YMEHHE BBINOJHATH BBIYUCICHWE 3HAYCHUH W

- MHTEpEC K pa3IudHbIM chepaM MmpodecCHOHATEHON
JeATEIbHOCTH,

OBnaneHue YHHUBEpCAJIbHBIMU
II03HABATEIbHBIMU JICHCTBUSAMU:

a) 0a30BbIC JIOTHUECKHE ICHCTBHA:

- CaMOCTOSITEIBHO (OPMYITUPOBATH M AKTYaTM3HPOBAThH
npoOseMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBIMHU

- YCTaHaBIMBATh CYIICCTBEHHBIH MPHU3HAK  WJIH
OCHOBaHUsS JUIsi CpaBHEHUS, KiIacCH(PHUKAIMU W
000011IeHNS;

- OTIPEJICIIATH MEH JACSITeILHOCTH, 33]]aBaTh MapaMeTPh
U KPUTEPUU UX JOCTUKCHHUS,

- BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPCUHS B
paccMaTpUBaEMBbIX SBJICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JIESATEIBHOCTH, OIICHWBATH
COOTBETCTBUE PE3YNbTATOB LEJISIM, OIIEHUBATH PUCKH
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBIIUICHHE MPHU PEIICHUY
YKU3HEHHBIX TTPOOIEM

0) 6a30BbIE HCCIIEIOBATEIHCKUE JCHCTBHS:

- BIQJIeTh HAaBBIKAMU Y4E€OHO-HCCIENOBATEIbCKONW U
MPOSKTHON JICITETLHOCTH, HaBBIKAMH pa3pellcHHS
npoOiem;

- BBIABIATH  INPUYHHHO-CICACTBCHHBIE CBS3U U
aKTyaJIM3UpoOBaTh 3a/ady, BBIIBUTATh THUIIOTE3Y €6

pPEHICHUA, HAXOAUTh APryMCHTHI JJIA JOKa3aTCJIbCTBA

peoOpa3oBaHus BBIPAKCHUH CO CTEICHSIMHU U JIorapuQpMamH,
npeoOpa3oBaHus IPOOHO-PAIIMOHALHBIX BRIPAKCHUN;

- yMETb  OIEpUpOBaThb  IOHATHUSAMHU:  pPalMOHAJIbHBIC
UppalOHAJIbHBIE, [I0Ka3aTeNbHbIE, CTCIICHHBIE,
jgorapuMuyecKkue, TPUTOHOMETPUYECKHE  YpaBHEHHUS U

HEpaBEHCTBA, UX CUCTEMBI;
- YMETb ONepUpOBaATh TMOHATHAMU: (DYHKIMS, HENpEepbIBHAS
GyHKIUSA, TPOU3BOJHAs, MepBOOOpa3Has, OIpeaeTICHHBIN
UHTETpaJl; YMEThb HAaXOAWUThb IPOU3BOJHBIE DJIEMEHTAPHBIX
(GyHKIUH, UCTIOIB3Ys CIPAaBOYHBIE MaTepUaibl; UCCIEI0BATh B
MPOCTEHIINX CiIydasX (pyHKIMH Ha MOHOTOHHOCTb, HaXOJMWTH
HauOoOJbIINe M HaMMEHbIIME 3HaueHHs (YHKIMHA; CTPOUTH

rpa@ukd  MHOTOYJIEHOB C  HCIHOJb30BaHUEM  ammapary
MaTEMAaTUYECKOTO aHaju3a; NPUMEHATh IPOU3BOJHYIO IIpH
pelieHnyd  3a7ad  Ha  JABM)KGHME; pelarb  [PaKTHUKO-

OpPUEHTUPOBAHHBIC 33JaYM HAa HauWOOJIbIINE M HaUMEHbIIHUE
3HAUEHUS, HA HAXOXAEHNUE IyTHU, CKOPOCTH U YCKOPEHUS;

- YMeTb OINEpPHUPOBATH IMOHATUSAMHU: pallMOHAJbHAA (QYHKLHUSA
MOKa3aTeabHas byHKIMS, CTEIIEHHAs byHKUIUSA
aorapudmuueckas (QyHKIHs, TPUTOHOMETpUYEcKue (QyHKIHUH,
oOpaTHble (QYHKIUH; YMEHUE CTPOUTHh TpapUKud H3yUYEHHBIX
(GyHKIMH, MCIIONB30BaTh IpaMKU NMPU U3YUEHUH MPOLIECCOB Y
3aBUCHUMOCTEH, TpHU peuleHHH 3aJad M3 JpYruX Yy4eOHBIX
MIPEIMETOB U 3a/1a4 U3 peabHOM KU3HH; BEIpaXaTh (HopMyIaMy
3aBUCHUMOCTH MEKIy BETUUMHAMU;

- YMETb pellaTh TeKCTOBBIE 331a4K Pa3HbIX TUIIOB (B TOM YHCIIE




1

CBOMX YTBEpXKACHMUH, 3a1aBaTh [apaMeTPbl U KPUTEPUY
peleHus;

- QHAJIM3HUPOBATh IIOJIyYEHHBIE B XOJ€ PELICHUS 3a1a4l
pe3yabTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTh
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBMSIX;

-- YMETb IIEPEHOCUTH 3HAHUSA B IIO3HABATEIBHYIO
IPAaKTUYECKYIO O0JIACTH KU3HEAEATEIbHOCTH;
- YMETb UHTEIPUpPOBaTb  3HAaHUA W3
IPEIMETHBIX 00J1acTel;

- BBIIBAIaTb HOBBIC HJIEH, IIPEJIaraTb OPUTHMHAJIBHBI
MOJAXO/bI U PEIIECHUS;

U CIIOCOOHOCTH UX MCIOJIB30BAHUS B MIO3HABATEIHHON 1
COLIMATILHOM ITPaKTUKE

pa3HbIX

Ha MPOUCHTHI, 10JIU 1 4aCTH, HA JIBUIKCHUC, pa60Ty, CTOUMOCTHE
TOBapOB M YCIYT, HAJOTH, 3aJaddl M3 OOJacTH yNpaBiCHHS
JUYHBIMU U CEMEWHBIMU (PUHAHCAMM); COCTABIIATH BBHIPAKCHUS
YpaBHEHHS, HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHIO 3a/1a4d
UCCIeoBaTh  MOJYYEHHOE  pelmIeHne W OLCHHMBATH
IIPaB0II0I00HOCTh PE3YIbTATOB;

- YMETh OIepUpPOBATh MOHATUSAMH: CpelHee apu(PMeTHUIECKOe
MeauaHa, HauOoJbIlee W HAMMEHbIIEe 3HAYCHHs, pa3Max
JMCIEepCHs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa
YMETh U3BJIEKATh, HHTEPIPETUPOBATH UHPOPMALIUIO
IPE/CTaBICHHYI0O B Ta0NUIAX, Ha JuarpaMMax, rpadukax
OTPAKAIONIYI0 CBOMCTBA pEaJbHBIX MPOIECCOB M SIBICHUMN
IPE/ICTAaBIATh HHPOPMAILIMIO C TOMOLIBIO TAOIHI U AUATPAMM
Hcciea0oBaTb CTAaTUCTUYCCKUE JaHHBIC, B TOM 4YHCIIE (
IPUMEHEHHEM IrpaUuecKiX METOJOB M AJIEKTPOHHBIX CPEICTB;
- YMETb OIIEpUpPOBaTh IOHATHUSAMH: CIY4YaWHBIA ONBIT W
Clly4ailHO€ COOBITHE, BEpOSTHOCTh CIy4allHOTO COOBITHS
YMCHUC BBIYUCIIATH BCPOATHOCTH C HCII0JIBb30BaHUEM
rpaguYeckuX METOJOB; INPHUMEHITH (DOPMYJIBI CIIOKEHUS U
YMHOEHUS BEPOSITHOCTEH, KOMOMHATOPHBIC (DaKThI U OPMYJIH]
OpU peleHUH 3a]la4; OLEHMBATh BEPOSTHOCTH pEaJbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4allHBIMU BEJITUYMHAMHU; YMEHUE
IPUBOUTH TPUMEPHI MPOSBICHHUS 3aKOHA OOJBLIMX YHCET B
MIPHUPOAHBIX U 06HI€CTBGHHBIX SBJICHUAX

- YMCThb ONICPUPOBATH IMOHATHAMU: TOYKA, IIpsAMasa, IJIOCKOCTb
IIPOCTPAHCTBO, JIBYIPAHHBINA YIOJI, CKPEIIUBAIOIIMECS MPSMBbIE
HapajjieNbHOCTh M MEPHEeHIUKYJIIPHOCTh  HPAMBIX |
IUIOCKOCTEH, Yroi MeXAy MpsIMBIMH, YroJl MEXAy MpsMoil U
TUTOCKOCTBIO, YTOJI MEXKAY ITIOCKOCTSIMU, PACCTOSTHHE OT TOYKY
0 IIIIOCKOCTH, PACCTOgHUE MEXAY IIPSIMBIMHU, PACCTOSHUE
MEXIy IUIOCKOCTSMHU; YMEHHE HCIONb30BaTh MpPU PELICHUY
3aJa4 M3y4yeHHbIe (DAKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;




- YMETh OIEPUPOBATh IOHATUSMU: MHOTOIPAHHHUK, CEUEHUE
MHOTOrpaHHMKa, KyO, Mapajulejenures, Mpu3Ma, Nupamuia
¢urypa u TOBEPXHOCTh BpALCHHs, LWIMHAP, KOHYC, IIap
chepa, ceueHust GUTYpHI BpAIICHHS, IIOCKOCTh, KAaCAIOIIAsCs
cdepsl, LUIMHIPA, KOHYCA, IUIOIAAb IOBEPXHOCTU MUPAMU/IbI
NpU3MBI, KOHYyCa, IUJIWHAPA, IUIOMAas cdeprl, 00beM Kyoda
IPSMOYTOJIBHOTO — MapajuleNieNuea, INIUPAMHUIBL, IPU3MBI
UWIMHAPA, KOHYyCa, Iapa; yMeHHe u300pakaTh MHOTOTPAaHHUKY
Y TIOBEPXHOCTH BpAILEHUS, UX CEYCHMsI OT PYKH, C IOMOUIBK)
YEpTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTb  CHUMMETPUIO B IIPOCTPAHCTBE;  YMEHH(
pacrno3HaBaTh IPaBUIbHbIE MHOTOTPAHHUKH;

- YMEThb ONEpUPOBATh MOHATUSIMM: JIBUKEHUE B IIPOCTPAHCTBE
1oJ00HBIE (PUTYPHI B IPOCTPAHCTBE; UCIOIB30BATh OTHOIICHHUE
IIoIaAe MOBEPXHOCTEH W 00BEMOB IMOAOOHBIX GUIYp NpH
peLIeHNH 3a/1aY;

- YMETb BBIYUCISATH T€OMETPUUECKHUE BEIUYMHBI (JUIMHA, YOI,
wiomaab, O00bEeM, IUIOIIAJb IOBEPXHOCTH), HCIIONb3YS]
U3y4eHHbIE (POPMYJIBI U METO/IbI;

- YMETb OIIEpUPOBATh MOHATUSAMU: MPSMOYTOJIbHAS CHCTEMY
KOOpAMHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA
CKaJsIpHOE MPOU3BEACHUE, YTOJ MEXIy BEKTOpPAMH, CyMMY
BEKTOPOB, IPOU3BEACHHE BEKTOpAa HA YHUCIIO; HAXOIUTh (
MTOMOIIBIO U3yUYEHHBIX (POPMYIT KOOPJMHATHI CEPEIUHBI OTpE3Ka
paccTosHUE MEKIY ABYMs TOUKaMHU;

- yYMeTb BHIOMpaTh NOAXOIALIMI M3yYEHHBIM MeTox s
pelleHrs 3a7auyd, paclo3HaBaThb MaTeMaThyeckue (axkThl W
MaTeMaTHYeCKUe MOJENUd B MPUPOJHBIX M OOIIECTBEHHBIX
SIBIIGHUSIX, B HCKYCCTBE; YMEHHE MPUBOAUTH IPUMEPH
MaTeMaTHYECKUX  OTKPBITUM  POCCUHUCKOM U MHUPOBOH
MaTeMaTHYECKOU HAYKH.

- YMETb ONEPUPOBATh TMOHATUSMU: ONPEIECICHHUE, AKCHOMAa,
TEOpeMa, CIEACTBHE, CBOMICTBO, NPHU3HAK, J10Ka3aTEIbCTBO
paBHOCHJIbHBIE (OPMYJIMPOBKHU; yMeHHE (HOPMYJIHPOBAThH
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o0paTHOE M TIPOTUBOIOJIOKHOE YTBEPXKACHUE, IPUBOJIUTH
OpUMepbl M KOHTPIPUMEPHI,  UCIOJIb30BATH  METOJ]
MaTEeMaTUYeCKOM  MHAYKLUUHU; TMPOBOJAUTH  JI0KA3aTEJIbHBIG
paccyXAeHHsI IIPU PEIIEHUU 3a/ay, OLIEHMBATh JIOTMYECKYIO
IPaBUIBHOCTb PACCYKACHUH;

- YMETh ONEpUPOBATh NOHATUAMU: MHOXKECTBO, IIOJIMHOKECTBO,
Olepallid  HaJ  MHOXXECTBAMH; YMEHHE  HCIOJIb30BATH
TEOPETUKO-MHOKECTBEHHBIH anmapar JUlsl ONMCaHUs pealbHbIX
IPOLIECCOB U SABJICHUN IPU PELICHUM 3aJady, B TOM 4uCIe U3
JpyTuX y4eOHbIX PEAMETOB;

- YMeThb ONIepupoBaTb MNOHATUSAMM: TIpad, CBA3HBIM TIpad
JepeBo, IMKJ, Ipad HAa IUIOCKOCTH,; yMEHHE 3aJaBaTh U
OINHUCBIBaTh Tpadbl pa3IMYHBIMU CIIOCOOAMHU; HCHOJIb30BATH
rpadbl npu peleHu  3a/1a4;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMU: COUYCTAHUE
IIepeCcTaHOBKA, YUCIIO COUCTAHUH, YUCIIO NEPECTaHOBOK; OMHOM
HeioTOoHa; yMmeHue MNpPUMEHATh KOMOMHATOpHBIE (DAKThl U
paccyKIeHMs Ul PEeLIeHUs 3ajad;
-yMETb ONEpUPOBATh MOHATUAMU: HATypaJbHOE UYHUCIIO, LIEJI0¢
YHMCIO, OCTAaTOK [0  MOJYJII0, PpalUOHAIBHOE  YHCIIO
UPPALMOHAJIBHOE YHCJIO, MHOYKECTBA HATyPaJbHBIX, LIEJbIX
palOHAIbHBIX, JEHCTBUTEIBHBIX YNCEN; YMEHHE HCIIOIb30BATE
NpU3HAKU JI€IMMOCTH, HaWMEHbIIUH oOmmMi nenurens |
HauMeHblIee oll1ee KpaTHOE, alropuT™M EBKina npu perieHuy
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMH ITO3ULUOHHBIMU CHCTEMaMHU
CUHUCIICHUS;
- YMeTh CBOOO/IHO ONEPHPOBATH MOHATUSAMU: CTENIEHb C LEJIbIM
IIOKAa3aTeleM, KOpEHb HaTypaJbHOM CTENEHH, CTENEHb (
palMoOHaJIbHBIM IOKA3aTeJIeM, CTENEHb C JAeHCTBUTENbHBIM
(BelIeCTBEHHBIM) TIOKa3aTejeM, JIorapupM UHcCia, CHHYC
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCIIA;

- YMETH ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue,  yYpaBHEHUE,  HEPABEHCTBO,  CUCTEMY
YpaBHEHUI M HEPABEHCTB, PAaBHOCHJIBHOCTb YpaBHEHMI,
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HEpaBEHCTB U CHCTEM, palMOHaIbHbIC, HPPALOHAIBHBIC
noKa3aresbHbIE, CTETICHHbIE, norapupmMuyuecKue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI
YMEHHE pelaTh YpaBHEHHS, HEPABEHCTBA W CUCTEMBI (
NOMOIIbIO  PA3JIMYHBIX NPUEMOB; pellaTh  ypaBHEHUs
HEPaBEHCTBA M CUCTEMBI C TApaMETPOM; IIPUMEHSATh YPaBHEHHS
HEPaBEHCTBA, X CUCTEMBI JUIsI PELLICHUSI MaTeMaTHYeCKUX 3a/1aY
W 337124 U3 pa3InYHbIX 00JIacTe HAYKH U PEATbHOM KU3HH,
-yMeTh CBOOO/IHO OIEpUPOBATh MOHATUAMU: TpaduK QyHKINH,
oOpatHas  QYHKOMS, KOMIIO3UIUS  (YHKIWHA, JIMHEHHAs]
GbyHKIuMs, KBagpaTuyHas (QyHKUUS, CTeTeHHas (QyHKIUS C
HeNbIM  TI0Ka3aTeleM,  TPUTOHOMETpHYecKHe  (YHKIIHH,
oOpaTHbIE TPUTOHOMETpPUUECKHE (DYHKIIMHU, MOKa3aTelbHas U
norapupmuueckas (QyHKIUW; yYMEHHE CTPOUTH TpaduKH
(byHKIUH, BBITOIHATH TPeoOpazoBaHusi rpaduKoB QyHKIUI;
YMEHHE UCIONb30BaTh Tpadpukn GyHKOWA A U3yYeHHS
MPOIECCOB U 3aBHCUMOCTEH MpH PEIICHUU 3a7ad U3 APYTUX
y4eOHBIX TPEAMETOB W W3 peaJbHON JKU3HHW, BBIPAXKaTh
(hopMyaMy 3aBUCUMOCTH MEXKy BETMYUHAMU;

yMEHHE  CBOOOJIHO OIIEPHPOBATH MOHSATHAMHU:  YETHOCTb
(GYHKUMY,  TEepUOAWYHOCTh  (YHKLIUH,  OrPAaHUYEHHOCTb
(yHKIIMM, MOHOTOHHOCTh (YHKIMH, SKCTpEMyM (QYHKIUH,
HauOonbllee M HAaWMEHblIee 3HaueHWs  (QYHKIUM  Haj
MPOMEKYTKE; YMEHHE TIPOBOANTH MCCIIeI0OBaHNE (YHKIINH;
YMEHHUE HCIOb30BaTh CBOWCTBA U Tpaduku GyHKIMHA A
peleHusl ypaBHEHH, HEPABEHCTB M 33Jad C MapaMeTpamu,
nu300paxaTb Ha  KOOPAMHATHOMW  IUIOCKOCTH  MHOXKECTBA
pEILIEeHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMCTb CBO60)1H0 OIICpHUPOBATH IIOHATHUAMHA
IOCIC10BAaTCIIBHOCTD, apI/ICbMeTI/I'—IeCKaH nmporpeccud
TeoOMCTpHUICCKad nporpeccus, OCCKOHEUHO Y6BIB8.IOH_[3J]
TreoOMETpHUICCKas IIporpeccus, YMCEHUEC 3aaBaTh

oCICA0BATCIIbHOCTHU, B TOM YHCJIC C TIOMOIIBIO PEKYPPCHTHBIX
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(opmyur;

- YMETh ONEPHPOBATH MOHATHUSMH: HEMPEPBHIBHOCTh (YHKIINN/
acUMIITOTHI Ipaduka GYHKLIUY, [IEpPBasg U BTOpas IPOM3BO/IHAs]
GyHKIMM,  TEOMETpUYeCKHMH u  (Qu3Hyeckuii  cMbIcT]
IPOM3BOJHON, IEepBOOOpa3Hasi, ONPEACICHHbI HHTEerpai
YMEHUE HAaxXOAWThb ACHMIITOTHI Tpaduka (QYHKUUH; YMEHHE
BBIUHUCIIATh NPOU3BOAHBIE CYMMBI, IPOU3BEIECHUS, YaCTHOIO Y
KOMIO3ULMU (DYHKIMI, HAXOJUTh ypaBHEHHE KacaTebHOW K
rpadguky GyHKIHH;

YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJSI HCCIEI0BAHUS
GyHKUMHA, JUISI  HAXOXKICHWS  HAWIy4ylIero pelleHus B
NPUKIAJHBIX, B TOM WYHCJIE€ COLUAIBHO-YKOHOMHYECKUX |
(bu3nyeckux 3agaydax, Uit OlpeieIeHUsl CKOPOCTU U yCKOPEHUs
HAXOJIUTh IUIOMIAU U 00BEMBI (PUTYP C MOMOIIBIO UHTETpalia
IPUBOJUTH TPHUMEPHl MAaTEMAaTUYECKOI'0 MOJCIUPOBaHUS (
noMomIsio ) GepeHInaIbHBIX YpaBHEHUIH;

- yMEThb OIEpPUpPOBATh TMOHATHAMM: KOMIUIEKCHOE YHCIIO
COIPSDKEHHBIE KOMIUJICKCHBIE YHCIIA, MOAYJIb W apryMeHT]
KOMIUIEKCHOT'O 4Hcia, (opMa 3aliCH KOMIUIEKCHBIX 4YHCEJ]
(reomeTpuueckasi, TPUrOHOMETpUUECKas M anredpanyeckas)
yMeTh  NpPOU3BOAUTH  apupMeTHyeckue  JeicTBUA
KOMIUIEKCHBIMU YHCIIAMHU; IPUBOUTH TPUMEPHI HCIIOIB30BaHNS
KOMILJIEKCHBIX YHCET,;
- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSMH: CpelHed
apupMeTHyeckoe, MeAMaHa, HauOoJbllee U HauMEHbIed
3HA4YEeHHUs, pa3Max, AMCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE IS
ONMCaHMsI  YHUCIOBBIX  JIAaHHBIX; YMEHHME  HCCIIeJOBaTH
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIE€ C TPUMEHEHHEM
rpadM4ecKuX METOJIOB M 3JIEKTPOHHBIX CPEJACTB; IpaduuecKy
WCCIIeZIOBAaTh COBMECTHBIE HAOIOJIEHHSI C TIOMOIIBIO THArpaMM
paccenBaHUs U JIMHEHHOMN perpeccuu;

- YMETh HaXOJWUTh BEPOSTHOCTH COOBITHI C WCIIONE30BAHUEM
rpadUYecKuX METOJIOB, TNPUMEHATh Uil pEIICHUs 3ajay
(bopMyJIBl CIOXKEHHUSI U YMHOXEHHUsI BEPOSITHOCTEH, (popmyiry
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MOJTHOW BEpOsATHOCTH, (Gopmyny bepHymn, KOMOMHATOPHBIG
¢bakTel U (QOpMyNBI, OICHUBATH BEPOSTHOCTH pEabHBIX
COOBITHI; yMEHHE ONEpPUpPOBATH TMOHATUSAMHU: CIIydaiiHas
BEJINYMHA, PACHPEAEICHUE BEPOSTHOCTEH, MaTeMaTH4ecKogq
OXHJaHWE, TUCIEPCHs U CTaHIapTHOE OTKJIOHCHHE CIy4aifHOM
BEIMYUHBI, (QYHKIMM  pacmpeneseHuss W IUIOTHOCTY
PaBHOMEPHOTO, MI0Ka3aTeIbHOTO " HOPMAJIBHOTQ
pacripenieieHuii; yMEHHE HCIOJb30BaTh CBOMCTBA H3yUYCHHBIX
pacipeaeneHuil A peneHus 33/1a4; 3HAKOMCTBO € TOHATHAMH
3aKOH OOJIBIIMX YHMCEeJl, METOJbI BHIOOPOYHBIX HCCIEIOBAHUN]
yMEHHE IPHUBOAUTH INPHMEPHI MPOSBICHHUS 3aKOHAa OOJBIINX
YrceN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMEThb CBOOOIHO ONEPUPOBATH HMOHATUSAMH: TOYKA, MpsSMast
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH Yroi
JBYTPaHHBIA yTOJ, TPEXTPaHHBIA YroJl, IepeceKaroIuecs
napaieNbHbIE U CKPEIIUBAIOIINECS MPSMbIE, TApaIJIeTIbHOCTD Y
HEePIEeHANKYJIIPHOCTh TPSAMBIX W IUIOCKOCTEH, YToll MEXY]
NPSMBIMH, YTOJ MEXAY MPSIMOW U TUIOCKOCTBIO, YTOJ MEXKI]
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh TPH pPEUICHUH 33jay
u3ydeHHble (AKTBI W TEOpEeMbl IUIAHUMETPHH, YMEHH(
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHpE; YMEHUE
OTIePUPOBATH TTOHSATHSIMH: MHOTOTpaHHHK, CCUCHHE
MHOTOTpaHHMKA, TMPABWIBHBIH  MHOTOIPaHHUK, MpU3Ma
nupaMua, purypa u moBepXHOCTh BPAIICHUS, IIMIIMH/IP, KOHYC
map, cdepa, pa3BepTka IMOBEPXHOCTH, CEUYEHUS KOHyca WU
IWINH]IPA, TTapajuieNIbHble OCH UM OCHOBAHUIO, CEYEHHE I1apa
IUIOCKOCTh, Kacaromasicsi cepbl, WIMHAPA, KOHYCa; YMEHHE
CTPOUTH ceueHue MHOTOTpaHHUKa, n300pakaTy
MHOTOTpaHHMKH, (QUIypbl M TIOBEPXHOCTH BpallCHUs, HX
CeUeHHs, B TOM YHCIIE C IOMOIIBIO JJIEKTPOHHBIX CPEICTB
YMEHUE TPUMEHATh CBOWCTBA TI'E€OMETPUYECKHX  (QUTYp
CaMOCTOSITENTFHO  (DOPMYJIPOBATH  OIPEIEIICHUS] HU3YYaeMBbIX
¢buryp, BBIIBUTaTh THUIOTE3bl O CBOMCTBAX W NPU3HAKAX
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reoMeTpHUecKuX (Uryp, 0OOCHOBBIBATh WJIM ONPOBEPrarh MX
yYMEHHUE MNPOBOAUTH KIacCUPUKAUIO (QUIYp MO pa3IvyuHbIM
MpU3HAKAM, BBIOJHATH HEOOXOJUMBIC  JIOTIOJHUTEIIBHBIG
MIOCTPOCHUS,;

- yMeTb CBOOOJHO OINEpPUPOBATh MOHATUAMU: ILIOLIAJK
¢burypsl, 00beM QUryphl, BETUYHHA yTJa, PACCTOSHUE OT TOYKY
70 IUIOCKOCTH, PAacCTOSIHME MEXIy MpPsIMbIMH, PacCTOSIHUG
MEX]y IIOCKOCTSIMH, IJIOMIAbL CEPHI, MIIOUalb MOBEPXHOCTY
OUpaMHUbl, TPU3MbI, KOHyca, LMWIMHApa, 00beM KyOa
NPSIMOYTOJIBHOTO  Mapajuiesienunena, MTHPAMHIbL, T[PHU3MBI
WIMHApPa, KOHyca, Iapa; yMEHHWE HaXOJUTh OTHOLICHUE
00BEMOB TIOAOOHBIX QUTYD;

- yMeTb CBOOOJHO OINEPUPOBATH IOHATUSAMHU: JIBUKECHUE
napayieNbHBIA  MEPEHOC, CUMMETPHsl Ha IUIOCKOCTH H B
IPOCTPaHCTBE, IOBOPOT, NpeodpazoBaHue MOJ00Ms, TOJOOHbIG
(burypbl; yMeHHUE pacrio3HaBaTh paBHbIC U TIOJJOOHBIE (DUTYPHI, B
TOM 4YHCJIE B MpPUPOJE, MCKYCCTBE, APXUTEKTYpe; YMEHHUE
UCITIONIb30BaTh ~ T'€OMETPHUYECKHE  OTHOLICHHS,  HAXOJHUTH
reOMETPUYECKUE BEIUYMHBl (JJIMHA, Yroj, IUIOoIaib, 00beM
NPy pEIIeHUH 337a4 U3 JPYTHX Y4YeOHBIX IMPEIMETOB U W3
pearbHOM JKU3HUY;

- YMeTb CBOOOJHO OIEPHPOBATH MOHATHUSIMH: TPSMOYTOJIbHAS
cucTeMa KOOpAMHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPAUHATH]
BEKTOpa, CyMMa BEKTOpPOB, IIPOM3BEJIEHUE BEKTOpa Ha YHCIIO
pasyiokeHHe BeKTopa Mo 0a3ucy, CKalIsIpHOE IMPOU3BEICHUE
BEKTOPHOE TPOW3BEJCHHUE, YroJl MEXIy BEKTOPAMHU; YMEHH(
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM MeTox s
pelIeHrsl TEOMETPHUYECKUX 3a/7a4d W 3aJad JIPYTHX Yy4eOHBIX
IIPEIMETOB; ONEPUPOBATH MOHATUSAMU: Marpuua 2x2 u 3x3
OIIpEIeIIUTEINb MaTpHIIHI, TeOMETPUICCKUI CMBICI]
OIIPEICTTUTEIS;

- YMeThb MOJETHPOBATh peajbHbIE CHTyallud Ha s3bIKE
MaTeMaTHKH; COCTABIISITh BEIPAKECHUS, ypaBHEHHSI, HEPABEHCTBY
1 X CHCTEMBI IO YCIOBHUIO 331a4H, UCCIIEI0BATh
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MOCTPOSHHBIE MOJICTH C HMCIIOJNIb30BAaHUEM ammapaTa anreopsl
UHTEPIIPETUPOBATh  IOJYYCHHBIM  pe3yibTaT;  CTPOUTH
MaT€MaTHYECKUE MOJEIM C IIOMOIIBI0 T'€OMETPUYECKUX
MOHATUM U BEJIMYUH, pellaTh CBSI3aHHbIE C HUMM MPAKTUYECKUE
3a/1a4y; COCTaBJIATh BEPOATHOCTHYIO MOJIEIIb )
HUHTEPIPETUPOBATH IIOJIyYEHHBI  pe3yJIbTaT; peuiary
IPUKJIAJHBIEC 3aJa4l CPEICTBAMH MAaT€MaTH4YECKOrO aHAJIN3a, B
TOM YHCJIE COIMAIbHO-SKOHOMHUYECKOTO U  (huzmueckorg
XapakTepa;

- YMEHHUE BBIOUPAThH MOAXOISAIIUN METO JJIsl pEIICHHs 3a7auu
IOHMMAHHE 3HAYUMOCTH MAaTEMATUKHU B U3YYEHUH IIPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U SBJICHUHN; YMEHUE PaCllO3HABAaTH
IPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHU(
IIPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITHHA POCCUNCKON U
MHUPOBOM MAaTEeMaTH4YE€CKON HAYKH

OK 02
COBPEMEHHBIE
aHayM3a u

uHpopmanuu, 1 “HOOPMAITMOHHBIE

TCXHOJIOTHH
3a1a4
JCATCIIBHOCTHU

Hcnonn30BaTH
Cpe/CTBa IIOHMCKA,
WHTEpIpeTaIny

JJIA BBIITOJIHCHUS]
npodeccuoHaTBFHON

B o6actu ;yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:
-copMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HaHUS
STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M TPUHUMATH
OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh HAa MOPAIHHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
OCO3HAaHWE JIMYHOTO  BKJaJaa
YCTOHYUBOTO OYyTIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAUTEISAM W
(unmu) IOpyruM 4JI€HaM CeMbH, CO3JaHHI0 CEeMbU H4
OCHOBE OCO3HAaHHOTO TPUHATHS LIEHHOCTEH CEMEHHOW
YKU3HHU B COOTBETCTBUHU C TPAIULMUSIMHU Hapos10B Poccun
OBnanenue YHUBEpCaTbHBIMHU PeryJsTUBHBIMH
JEUCTBUSAMM:

a) CaMOOpTaHU3aIHS:
CaMOCTOSITEIbHO ~ OCYIIECTBJISATh TO3HABATEIBHYI]

B TOCTPOCHH(

- yMETb  OIEpUpOBaTh  NOHATHAMHU:  PALMOHAIBHBIC
UpPPALMOHAIILHBIE, [IOKa3aTelbHbIE, CTCIICHHBIE,
norapupMUUECKUEe, TPUTOHOMETPHUYECKHUE  YpaBHEHUS 1

HEpPaBEHCTBA, HX CUCTEMBI;
YMETh ONEepUPOBATh MOHSATHSIMH: MHOTOTPAHHHUK, CEYCHUY
MHOTOTpaHHMKa, KyO, Mapajienenumnen, Mpu3Ma, MNUpaMuia
¢durypa v moBepXHOCTb BpaIlleHHsI, IIMJIMHIP, KOHYC, IIap, cdepa
ceueHust (Urypsl BpallleHUs, MIOCKOCTb, Kacaromascs cgepsl
[WINHPA, KOHYCA, TUIOIIAb TOBEPXHOCTH MTUPAMUJIBI, TPU3MBI
KOHyca, IWIMHIpa, Ijomans  cepbl, o00beM  Kyba
NPSMOYTOJBHOTO — TMapajuieNienunena, IMHPaAMHUIbI, PH3MBI
WINHApPA, KOHYyCa, [1apa; yMeHue n300pakaTb MHOIOIpPaHHUKH
U TOBEPXHOCTH BpallleHHs], UX CEUEHHs] OT PYKH, C MOMOILBIO
YEPTEIKHBIX HMHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB; YMETH
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PAacllO3HABAaTH
NIPaBUJIHHBIE MHOTOTPaHHUKH;

NEATENIbHOCTb, BBIABIATH INPOOJEMBI, CTaBUTb Y- yMETh OINEPUPOBATH MOHSATHAMHU: NPSMOYTOJbHAs CHCTEMa
(dbopMynupoBarth COOCTBEHHBIE 3a1a4u BKOOpPAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
00pa3oBaTEIbHONM  JEATENFHOCTH M JKM3HEHHBIX [CKAJSIPHOE TPOHM3BEICHUE, YrOJl MEXKIy BEKTOpaMH, CyMMa
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CUTYyaLMsIX;

- CaMOCTOSITEIbHO  COCTaBIATh  IUIaH  PELICHUs
npoOieMbl € y4eTOM  HUMEIOLIMXCS  PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTECHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CHOCOOCTBOBaTh  (POPMHUPOBAHUIO M TPOSIBICHUIO
IIMPOKOW SpYyAUMIMM B Pa3HBIX OOJIACTAX 3HAHMH,
[IOCTOSIHHO ~ IIOBBILIATh CBOM  0Opa30BaTENbHBIA U
KYJbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIB!

UCIOJb30BATh  NPUEMbl  peduieKCuu Uil OLEHKY|
CUTYyalluH, BBIOOpa BEPHOIO PELIECHNUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh
pELIEeHNs 10 UX CHUKECHHUIO;

B) SMOLIMOHAJIBHBIA ~ MHTEJUIEKT,  IPEAoiararoui
C(OPMHUPOBAHHOCTD:

BHYTPEHHEH MOTHMBALlMH, BKIKOYAIOLIEH CTPEMIICHUE K
JOCTHKEHUIO LEJU u yCIIexy, OITUMU3M,
WHULMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOAd U3
CBOHX BO3MOXKHOCTEIA;

- OSMIATUM, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh
SMOLIMOHAJIBHOE COCTOSIHUE JIPYTUX, YUYUTBIBATE €0 MPU
OCYILIECTBJIEGHUM  KOMMYHHUKAI[MM, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKNBAHUIO;

- COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTh
BBICTpauBaTh  OTHOIIEHUS C JPYTMMH  JIIOJbMH,
3a00TUTBCS, TPOSABIATH  MHTEpEC U pasperiarh
KOH(ITUKTHI

BEKTOPOB, IPOU3BEACHUE BEKTOpAa HAa YHUCIO; HAXOAUTh C
MOMOIIbIO  M3YYCHHBIX  (OPMYJI  KOOPAWHATHI  CEpPEIUHBI
OTPE3Ka, PACCTOSHUE MEXKIY ABYMS TOYKAMU

IK 2.1 OrneHnBath
KpPEAUTOCIIOCOOHOCTh KJIMEHTOB.

B yacTu Tpy10BOro BOCIIUTaHUS:
-  TOTOBHOCTb K Tpydy, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYAOTI00HE;

TOTOBHOCTDH K aKTUBHOH NEeITEILHOCTHA
TEXHOJIOTUYECKOM W COLMAJIBHOW  HANpaBJIEHHOCTH,
CIOCOOHOCTh HMHUITUHPOBATH, IJIAHUPOBATh 17

-3HATh MIPOCTBIC U CIIOXKHBIE MPOLEHTHI U YMETh peliaTh 3a1a41
Ha KPEAWThl W BKJIAJbl, MPUMEHSSI (QOPMYJbl MPOCTOTO H
CJI0’KHOTO MPOLICHTA.
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CaMOCTOSITEITLHO BBITIOJHSTH TAKYIO IS TEIBHOCTB;
-MHTEpeC K pa3In4yHbIM chepaM mpodeccHoHANTbHOMI
JeATELHOCTH.

Osnanenue YHUBEpCAJIbHBIMU y4eOHBIMU
MM03HABATEIBHBIMU JCHCTBUSIMH:

a) 6a30BbIE JIOTHUECKUE JICUCTBUS:

- CaMOCTOSITENILHO  (hOPMYJIPOBATH 7
aKTyalqu3upoBaTh  npolieMy, paccMaTpuBaTh  €d
BCECTOPOHHE;

- yCTaHABJIMBAaTh CYIIECTBEHHBI TNPU3HAK WJIH
OCHOBaHHUs Ui  CpaBHEHHS, KiIacCHPUKAUU U
0000I11IeHHST;

- ONPENeNATh eI  JCATEIbHOCTH, 3aJaBaT
napaMeTpbl U KPUTEPUHU MX JTOCTHIKCHHUS;

- BBISIBJIAITh 3aKOHOMEPHOCTH W TPOTUBOPCYHS B
paccMaTpUBAEMbIX SBIICHHSX;

- BHOCHUTBH KOPPEKTHUBBI B ICATEIILHOCTh, OLICHUBATE
COOTBETCTBHE pPE3yJIbTATOB IIENSM, OIICHUBATH PHUCKY
MOCJICICTBUI EATEILHOCTH,
- pa3BUBaATh KPEaTUBHOE MBIIIUICHHUE MIPH PEIICHUH
KM3HEHHBIX Mpo0sIeM

0) 6a30BbIC HCCIEA0BATEIbCKUE ACHCTBUS:
- BJIaJIeTh HaBBIKAMU Y4YeOHO-UCCIIE0BATENIBCKOM
W TPOEKTHOW JesITeIHbHOCTH, HAaBBIKAMH pa3pelIcHHS
po0Jem;
- BBISIBIIAITh  TPUYMHHO-CJIC/ICTBEHHBIE CBSI3H 1
aKTyaJIM3MpOBaTh 3aJady, BBIIBHTaTh THUIIOTE3y €4
peIlICHHsI, HAXOJWUTh APTYMEHTBHI JUISl JIOKA3aTeIhCTBY
CBOWX YTBEPXKICHHH, 3a7aBaTh MapamMeTpbl U KPUTEPHH
pelIeHus;
-aHAIM3UPOBATh TIOJYYCHHBIC B XOJ/I€ PEUICHUS 33auu
pe3yIbTaThl, KPUTHUECKH OLIEHUBATh UX JIOCTOBEPHOCTH
MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSIX;

-YMETb NICPCHOCUTD 3HAHUA B IMMO3HAaBATCJIIbHYIO u
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[IPAKTUYECKYIO 00JIACTH )KU3HEIESTEIbHOCTH;

- YMETb MHTErPUpPOBATh 3HAHUS U3  PasHbIX
[IPEIMETHBIX 00JIaCTeH;

-BBIIBUTaTh HOBBIE UJEH, MpeJlaraTb OPUIMHAJIbHBIE
[TOAXO/Ibl U PEILICHUS;

-CIIOCOOHOCTh MX HCIOJIb30BaHUS B IO3HABATENILHOM U
COLIMAJIbHOW IIPAKTHKE.

18




1

1.3. KosiM4ecTBO 4acOB Ha OCBOEHHe padoyeii MPporpaMMbl IMCHMIIIHHBI:
MakcumanbHast Harpy3ka ooyudaromerocs -230 9acoB, B TOM YHUCIIE:
- TeopeTrdeckoe ooyuenue — 138 yacos,
- mpakTuyeckue 3ausaTus — 80 yaca;
- IPOMEXYTOYHas aTTecTanus B popme sk3ameHa —12 yacoB, B TOM UYuCIIe:
- KOHCYJIbTaIus — 2 yaca;
- sk3ameH — 10 Jacos.

1.4. ®opma KOHTPOJIS: IK3aMeH.



1

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0beM y4eOH ol TUCHUIIHHBI M BUAbI YUeOHOH padoThI

Bup yueOHoit padoTnl

KoauuecTBO 9acoB

MaxkcumanbHast yueOHast Harpy3Kka (BCero) 230
OO0s3aTenbHas KOHTaKTHAs (ayIUTOpHAs ) yueOHas Harpy3Ka 218
(Bcero)

B TOM YHCIIE:

TEOPETHUCCKHUE 3aHITHS 138

MPAKTUYECKHUE 3aHITHS 80
[IpomexxyTounasi arrectanus B (OpMe dK3aMeHa 12
B 1.4. kOHCYnBTAINA 2
OK3aMeH 10
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2.2. TemaTuyecKui MJIaH U coJep:KaHUe AU CHUILINHBI

HCPABCHCTB

®opMupyem
HaunmenoBanme Coaep:xanue y4eOHOro MmaTepuajia (0CHOBHOE M IPO¢ecCHOHATBHO-OPUEHTHPOBAHHOE), O0beM | ble
pa3aesioB U TeM JladopaTopHbIe U MPaKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (NPH HAJTUYHMH) YacoB | KOMIIETeHIH
"
1 2 3
Pa3jien 1. [loBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 22
Tema 1.1 Copepxxanue yueOHOro MaTepuasa 2
Lens 1 3anaun MaTeMaTuKu | ba3oBble 3HAHHS M YMEHHS I10 MaTeMaTHKe B IPO()ECCHOHAIBHOMN U B TOBCETHEBHOI OK 01
IIPU OCBOEHUHU JIeATEIIbHOCTH. 2 OK 02
CHELUAIbHOCTU
Tema 1.2 Conep:xxanue y4eOHOro MaTepuasia 4
Yucna v BBIYUCIICHHUS. JlelicTBuS Ha/l NOJIOKUTENBHBIMU M OTPULIATEIbHBIMU YUCIIaMH, OOBIKHOBEHHBIMH U JIECATUUHBIMU OK 02
Boipakenus u npo0simMu. JIeWCTBHS CO cTeNeHsIMH, (POPMYJIIBI COKPAIIECHHOTO YMHOKEHUs. BUp miockux ¢puryp 5
peoOpa3zoBaHus U UX IUIOLIA/IH.
IIpakTnueckoe 3ansitue Nel Brruncnenue niomaaeit miockux ¢uryp. Pemenune 3anau u3 kypea
reOMETPHUH Ha IIIOCKOCTH. 2
Tema 1.3 Conep:xxanue y4eOHOro0 MaTepuasa 4
ITponientHeie Beruncinenus | IlpocTblie mpoleHTs!, pa3Hble ClIocoObl X BhIUUCIEHUs . CI0KHbBIE IPOLIEHTHI 2 OK 01
IIpakTueckoe 3ansitue Ne2. [Ipocteie npouieHThl. Cl0KHbIE TPOLEHTHI. PellieHne THOBbIX OK 02
3a/1a4 Ha MPOLIEHTHI. 2
Tema 1.4 Conep:xxanue y4eOHOro0 MaTepuasa 4
VYpaBHeHus U HepaBeHCTBA | JIuHeliHble, KBaipaTHbIE, JPOOHO-JIMHENHBIE YPaBHEHUS U HEPABEHCTBA 2 OK 01
IIpakTyeckoe 3ansaTue Ne3. PerieHre TUHEHHBIX, KBaJPAaTHBIX, IPOOHO-TMHEWHBIX ypaBHEHUN OK 02
Y HEPABEHCTB. 2 K21
Tema 1.5 Conep:xxaHue y4eOHOr0 MaTepuasa 2
CucreMbl ypaBHEHUH 1 CriocoOb!I peleHns: CUCTEM JIMHEHHBIX ypaBHEeHHA. CUCTEMBbI HEPaBEHCTB. OK 01
2 | OKO02
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Tema 1.6 Conep:xxaHue y4eOHOT0 MaTepuraa 2
@DyHKINH, UX CBOMCTBA. CnocoOs1 3ananus Gynkuuii. O61acTh onpeaeaeHus U MHOXKECTBO 3HaueHU QyHkuuii. CBoiicTBa OK 01 OK 02
Cnioco0bl 3ajanKs QYHKUMH | (DyHKIMIA: Y€THOCTh, HEYETHOCTD, IIEPUOAMIHOCTE GYHKIMHA. ['paduk QyHKIMH. 2
Tema 1.7 Copepxxanue yueOHOro MaTepuasia 4
BxonHo# KOHTpOJIb Pemenue 3anau no pasneny «IloBropenue Kypca MaTeMaTUKU OCHOBHOM LIKOJIBD». 2 | OK01 OK 02
IIpakTnyeckoe 3ausaTue Ned. Konrponbnas padora o paszaeny «IloBTopeHne Kypca MaTeMaTUKU
OCHOBHOMH LIKOJIBI». 2
Pasznen 2. KoMiuiekcHbIE YHCIA 6
Tema 2.1 Conep:xaHnue y4eOHOro MaTepuasa 4
KomruiekcHsle uncina [TonsiTne komIuiekCHOTO 4ucia. CONpPSHKEHHBIE KOMIUIEKCHBIE YHMCIA, MOJYJIb U apryMEHT OK 01
KOMIUIEKCHOro  yucia.  @Popma  3amMcu  KOMIUIEKCHOTO — 4Mcina  (TeoMeTpuyeckas, 4 OK 02
TPUrOHOMETpHUUECKasl, areOpanyeckas). ApupmeTnyeckue JecTBUS C KOMIUIEKCHBIMU YHCIIaMU
Tema 2.2 Conep:xanue y4eOHOro MaTepuasa 2
IIpuMeneHre KOMIUIEKCHBIX | BpIlojgHeHHEe pacueToB ¢ IOMOIIBIO KOMIUIEKCHBIX uyHcen. Ilpumepsl  ucCmosib30BaHus OK 01
qucen KOMILJIEKCHBIX YHCEIL. OK 02
IIpakTuyeckoe 3ansitue Ne 5. Perenue 3anau. 2 K21
Pa3gen 3. Crenenu u kopuu. CrenenHasi pyHKuus 18
Tema 3.1 Conep:xxanue y4eOHOro MaTepuasa __ 4
Crerennas  (GyHKIusA, ee [lonsiTe KOpHs N-OM cTeneHu M3 AeicTBUTENbHOro uncia. yHKmuuM ¥ = VX  UX CBOICTBa U A 85 8;
CBOMCTBA rpaduxu. CBoiicTBa KOpHS N-0i cTENeHn
K 2.1
Tema 3.2 Copepxxanue y4eOHOro MaTepuania 2
[IpeobpazoBanue [TpeoOpa3oBaHue NPPALIMOHATIBHBIX BBIPAKEHUI OK 02
BBIPOKEHHUI C KOPHSAMH N- 2
Ol cTeneHn
Tema 3.3 Copepxxanue y4eO0HOro MaTepuana 4
CaoiicTBa CTCICHU C | IloHsATHE CTENEHN C JTIOOBIM pallMOHANBHBIM NOKa3areaeM. CTerneHHble QYHKIUHU, UX CBOWCTBA U OK 01
paLOHATBHBIM rpaguku 4
NeUCTBUTENbHBIM
MOKa3aTessiM
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Conep:kanue yueOHOro Marepuasa 6
Tema 3.4 PaBHOCUIIBHOCTh MpPpALIMOHANIBHBIX YPaBHEHUN M HEpaBEeHCTB. MeTonabl ux peuieHus. Penienue OK 01
Pemenne nppaunoHaibHBIX | UppalMOHATIBHBIX YPABHEHUI U HEpaBeH 4 OK 02
ypaBHEHUI M HEPABEHCTB IIK 2.1
IIpakTuyeckoe 3ansiTue Ne 6. PerieHue upparimoHaIbHBIX YPaBHCHUM U HEPABEHCTB 2
Conep:kanue yueOHOro Marepuasa 2
Tema 3.5 Omnpenenenue crerneHHoi (ynkuuu. Vcmonb3oBaHue ee CBOMCTB IpPHU PELICHUH YpaBHEHHH U OK 01
Crenenn u KopHH. | HEPABCHCTB OK 02
CrenenHas pyHKLIUSA IIpakTnyeckoe 3anaTue Ne 7. Pemenue 3agad UCHoONb3ysl CBOWCTBA CTETIEHHOW (DYHKUIUHU TPH K21
pelIeHuN ypaBHEHUH 1 HEPABEHCTB. 2
Paznen 4. [loka3zaTtenbHas GyHKIHA 14
Tema 4.1 Conep:xanue y4eOHOTo MaTePHaHa _ 2
ToxasaTensas  (yHKIWA, Omnpenenenue noka3aTenbHON (QyHKIMH, €€ CBOWCTBAa M rpaduk. 3HAKOMCTBO C MPUMEHEHUEM OK 01
ee CRONCTRA MOKa3aTeIbHON (YHKIIUH. 2 OK 02
[K 2.1
Conep:xanue y4eOHOro MaTepuasa 6
Tema 4.2 [TokazaTenbHbie ypaBHEHUSI U HepaBeHCTBA. OCHOBHBIE MPHUEMBI PEIICHUS: METOJl YpaBHUBAHUS OK 01
PemeHne  mokasarelpHbIX | ITOKA3aTeNei, METOJOM BBEICHUS HOBOHW MEPEeMEHHOW, (DYHKIMOHAIBLHO-TPAPUICCKIM METOIOM. 4 OK 02
YpaBHEHUI U HEPABEHCTB Pemienne nokazaTeabHBIX HEPABEHCTB K 2.1
IpakTuyeckoe 3ansitue Ne 8. PerieHne noka3aTelIbHBIX YpaBHEHUH M HEPABEHCTB. 2
T Copepxxanue yueOHOro MaTepuasa 4
ema 4.3 Pemenune cuctem noka3areiabHbIX ypaBHEHUN OK 01
CucreMbl  MoKa3aTeIbHBIX
ypaBHEHUI 4 1_?KKZOIZ
T a4 Conep:xxanue y4eOHOro MaTepuasa 2
ema . Pelenne noka3zarenbHbIX YPAaBHEHUN U HEPABEHCTB. OK 01
Pewenne 3a7a4.
TTokasatensHast hyHKIHs IpakTnyeckoe 3ansitue Ne 9. Penenue nokasateiabHBIX ypPaBHEHUN 1 HEPABEHCTB. 2 OK 02
Paznen 5. Jlorapugmbl. Jlorapupmuueckas GpyHKIus. 30
Tema 5.1 Coaepixanue yueOHOro MmaTepuasia 4
Jlorapupm yucia. | Jlorapudm uncna. JlecaTuyHbId 1 HATYpalbHbIN JJOrapuMBbl, YUCIIO € 4 OK 01
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JlecATHYHBII u OK 02
HaTypaJbHBIA JIOTapu(MBl, K 2.1
YHCIIO €
Tema 5.2 Copepxxanue yueOHOro MaTepuasia 6
CaoiicTBa norapupmoB. | Cpoiictea jorapupmos. Onepauus norapudmupoBanus. [IpeoGpaszoBanue JorapuhMUIECKUX OK 01
Orneparus BBIPKCHUIA. 6 OK 02
norapuMupoBaHUsS K 2.1
Coaep:kanue y4e0HOIr0o MaTepuaJia 4
Tema 5.3 - P y P _ T
orapu¢muyeckas GyHKLHUS U €€ CBOMCTBA U IpaduK.
Jlorapupmuueckas pug bynxu rpag
N 4 OK 02
(byHK1US, ee CBOMCTBA
Coaep:xxanue y4eOHOro MaTepuasia 8
Tema 5.4 [Tonarue norapudmmuueckoro ypaBaeHus. Oneparusi NOTEHIIMPOBaHUSA. TpyU OCHOBHBIX METO/a OK 01
Pemrenne o = OK 02
peteHus jorapuMUIecKuX ypaBHeHUH: (HyHKIIMOHATLHO-TpapHUeCKUil, METO] TOTEHIIMPOBAHUS, 6
JorapupMUIeCcKuX . .
. METO/ BBEJICHUs HOBOM nepeMeHHoM. Jlorapudmuueckrue HepaBeHCTBA
YPaBHEHMI U HEPABEHCTB -
IIpakTnueckoe 3ansaTue Ne 10. Perenue iorapuMuiyeckux ypaBHEHU U HEPaBEHCTB. 2
Tema 5.5 Coaep:xanue y4eOHOro MaTepuasia 4
Cucremsl ANTOpPUTM pelIeHHs CUCTEMb] YPaBHEHUH. OK 01
norapupMuIecKux 4 OK 02
YpaBHEHHI K 2.1
Tema 5.6 Copepxxanue y4eO0HOro MaTepuana 2
.HOl“apI/Il(l)MBI T [Tpumenenue norapugma. Jlorapudmuyeckas cnvpais B mpupojie. Ee MaTemarndeckue cBoiicTa OK 01
OK 02
TeXHIKE IIpakTnyeckoe 3ansitue Ne 11. Pemenne npukiaiHbIx 3a1au. 2
Tema 5.7 Conep:xxanue y4eOHOro MaTepuasa 2
Perenue 3a7a4 Jlorapupmuueckass  ¢yHkuus. PemeHne mpocTedmmx — JorapuMuUUecKuX — ypaBHEHMH U OK 01
Jlorapudmsi. HCPABCHCTB. OK 02
Jlorapudmuueckas IIpakTnyeckoe 3ansaTHe Ne 12. Pemenue mnpocredmmx gorapuMUUECKUX YpaBHEHUH H )
yHKIHs HEPaBEHCTB.
Pa3nen 6. YpaBHeHUSsI H HEPaBEeHCTBA 22
Tema 6.1 Coaep:xanue y4eOHOro MaTepuasia 4
PaBHOCWJILHOCTB PaBHOCHIIBHOCTE ypaBHEeHHI u HepaBeHCTB. Ompenenenusi. OCHOBHBIE TE€OPEMBI PABHOCUIBHBIX 4 OK 02
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YpPaBHEHUW U HEPABEHCTB.
OOu1re MEeTOABI pereHus

nepexo/iax B ypaBHEHHUSX M HepaBeHCTBaxX. OOIInMe METONbl pEelIeHHs] YPaBHEHMI: Mepexoia OT
paBeHCTBa (GYHKIUI K paBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX (DYHKIMI, METO/ Pa3JIOKEeHUs Ha
MHO>KUTEH, METO]l BBEJICHHUSI HOBOM MepeMeHHON, GyHKIIMOHATbHO-TpapuuecKuit MeTo

Copepxxanue yueOHOro MaTepuasa 6
T 6.2 OO1u1rie METOBI pelIeHUs] HEPABEHCTB: TIepeX0/1 OT CPaBHEHUS 3HAUYCHUN (DYHKIMN K CPAaBHEHHIO OK 02
ema 6. - .
3HAaYCHUH apryMEHTOB /s MOHOTOHHBIX (YHKLHMH, METOJ HMHTEPBAJOB, (YHKIHOHAIHHO- 4
Mertonbl peLeHus .
HEPABEHCTR rpadu4ecKuii METOI.
IIpakTuyeckoe 3ansitue Ne 13. Pemenue HepaBeHCTB. 9
Conep:xanue y4eOHOro MaTepuasa 4
Tema 6.3 i
Omnpenenenne Mmonyns. PackpeiTue Monyns mo ompexaeneHuto. llpocteifiiue ypaBHeHUs u OK 01
VYpaBHEHHs U HEPABEHCTBA OK 02
HEpaBeHCTBA ¢ MojyJieM. [IpuMeHeHre paBHOCUIIBHBIX MEPEXO0B B ONPEACIECHHBIX THUIAX 4
C MOZyJIEM .
Y YpaBHEHUI U HEPABEHCTB C MOYJIEM K 2.1
T 6.4 Conep:xanue y4eOHOro MaTepuasa 4
ema 6. U
3HakoMcTBO ¢ napameTpoM. [Ipocreline ypaBHEeHHs 1 HEPABEHCTBA C TapaMeTPOM OK 01
VYpaBHEHHs U HEPABEHCTBA
4 OK 02
C mapameTpaMu
pametp TK 2.1
Tema 6.5 Conep:xkanue y4eOHOro MmarepuaJjia 2
CocraBienne W perienue | Pemenne TekCToBbIX 3a1a4 TPO(ECCHOHAIBHOTO COAEPIKaHUS OK 01
po(ecCHOHANBHBIX 3a1a4 C IIpakTuyeckoe 3ansiTue Ne 14, PemieHue TeKCTOBBIX 3a/1a4. 5 OK 02
MTOMOIIIbIO YpaBHEH K 2.1
Tema 6.6 Copepxxanue y4eOHOro MaTepuana 2
' OO1e MeTo bl pelIeHNs ypaBHEHUI. Y paBHEHUS U HEPABEHCTBA C MOJIYJIEM U C TapaMeTpam OK 01
Pemenue 3anau. YpaBHenus m AABLP yP P P Yy p P OK 02
¥ HepaBeHCTBa IIpakTuyeckoe 3ansitue Ne 15. KontposnbHas pabota « YpaBHEHUSI U HEPABEHCTBAY. 2
Pazgen 7. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckne pyHKuun 40
Tema 7.1 Conep:xxaHue y4eOHOro0 MaTepuasa 4
TpUroHOMeTpHYecKHe Pagnannas mepa yrna. [ToBopoT TOYKM BOKpyr Hadana koopauHaT. OmnpeneneHue CUHYyca, OK 01
GYHKIMH  TPOW3BOJIBHOTO | KOCHHYCA, TAHTEHCA M KOTAHI'€HCa. 3HaKK CUHYCa, KOCHHYCa, TAHT€HCA U KOTAHT€HCa T10 YETBEPTSIM. 4 OK 02

yria, uyucna. Paguannas u
rpajycHas Mepa yria

3aBUCHUMOCTh MEXy CHHYCOM, KOCHHYCOM, TAHICHCOM M KOTAHI€HCOM OJIHOTO M TOT'O
Ke yria
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Tema 7.2 Conep:xxaHue y4eOHOT0 MaTepuraa 4
OcHOBHbIE Tpuronomerpuueckue TtoxzaecrBa. CHUHYC, KOCMHYC, TAaHI€HC U KOTAaHI'€HC YTJOB O U - O OK 01
TPUTOHOMETPHUYECKHE DopMyITbl IPUBEACHUS 4 OK 02
TOKIECTBA. K 2.1
®opMyJIbl IPUBEACHUS
Tema 7.3 Copaepxxanue yueOHOro MaTepuasia 8
Cunyc, xocuHyc, TaHreHc | Cymma W pasHocTh cuHycoB. CymMMa M pa3sHOCTh KOCHHYCOB. CHMHYC M KOCHHYC JIBOWHOTO yIJIa. OK 01
CYMMBl M pPa3sHOCTH JABYX | @opMysbl MOJOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMbl TPUTOHOMETPHUYECKHX (YyHKUUN B OK 02
YTJIOB MIPOU3BEICHNE U NPOU3BEICHUS B CyMMYy. BblpakeHue TpUTrOHOMETpUYECKUX (PYHKIMHI uepe3 8 K21
CHHYC ¥ KOCUHYC JIBOMHOIO | TAHTE€HC  ITOJOBHHHOIO aprymenrta. IIpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPHUYECKHUX
yria. Dopmybl BBIPOKCHUI
TIOJIOBUHHOTO yTiia
Tema 7.4 Conep:xxaHue y4eOHOro MaTepuasa 4
TpuronomeTpHyecKue OO6nacte ompeneseHrs U MHOXKECTBO 3HAYEHHM TpUTrOHOMeTpuyeckuX GyHKIu. YETHOCTD, OK 01
GyHKIIUU, UX CBOWCTBA U HEYETHOCTb, IEPHOJUIHOCTh TPUTOHOMETpHISCKUX QyHKIHI. CBolicTBa U rpaduku QyHKIUN y = 4 OK 02
rpapuku COS X, Y =sin X, y = tg X, y = ctg x. ['paduxu byHKuii.
Conep:xaHnue y4eOHOro MaTepuasa 2

Tema 7.5 CkaTtue u pacTsbKeHHe rpag kOB TPUTOHOMETPHUECKUX (PYHKIIUH. OK 02
IIpeobpasosanie rpabuKoB | 11n0061a30panme rpadukos TpUrOHOMETpHYECKHX (DYHKIIHH
E)p I/II{FI?HI/?I;/IGTPH%CKHX Ipaktnueckoe 3ansitue Ne 16. Pemenwe 3amad  Ha mnpeoOpa3oBaHne  TpadUKOB

YHIEH TPUTOHOMETPUIECKUX (DYHKITHII . 2
Tema 7.6 Conep:xanue y4eOHOro MaTepuasia 2
Onmcanue Hcnonp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIIUH B MPOdECCHOHATBHBIX 33]auax OK 02
HPOU3BOACTBCHHBIX IIpakTnueckoe 3ansaTue Ne 17. Pemenue 3agau.
MPOLECCOB  C  TIOMOIIBIO 2
rpadukoB QyHKIHI
Tema 7.7 Conep:xxaHue y4eOHOro0 MaTepuasa 2
Oo6patHbie OO6patHbie TpuroHomerpuueckue GpyHkuuu. x cBoiicTa u rpaduku OK 01
TPUTOHOMETPUUECKUE 2 OK 02
byHKIIN
Tema 7.8 Coaep:xaHnue y4eOHOro MaTepuasia 10
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Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. Pemenue OK 01
YPaBHCHHU:A 1 HEPABCHCTBA TPUTOHOMETPUYECKUX YPaBHEHHWW OCHOBHBIX THUIIOB: MPOCTEHIIME TPUTOHOMETPUYECKHUE OK 02
YPaBHEHHS, CBOJSIIMECS K KBaIPaTHBIM, PEIIAEMbIE Pa3JI0KEHUEM Ha MHOKUTEIHN, OJHOPOIHBIE. 8
IIpocreiime TPUTOHOMETPUYECKUE HEPABEHCTBA
IIpakTiyeckoe 3ansiTue Ne 18. PemieHre TpUroHOMETPHUUECKUX YPAaBHEHUH OCHOBHBIX THUIIOB.
Tema 7.9 Copepxxanue yueOHOro MaTepuaa
Cucremsl CucreMbl MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHU I OK 01
TPUTOHOMETPHUYECKUX 2 OK 02
ypaBHEHH [IK 2.1
Tema 7.10 Conep:xxaHnue y4eOHOro MaTepuasa 2
Pemenne 3amau. OcHoBHI | [IpeoOpa3oBaHie TPUTOHOMETPUYCCKHX BBIPAKEHHN. PellieHie TPUroHOMETPHYECKUX YPaBHEHUIA OK 01
TPUI'OHOMCTPHH. Y HEPaBEHCTB.
Tpuronomerpurieckue IIpakTnyeckoe 3ausaTue Ner 19. Pemenue 3amau. 2
byHKIMH
Pa3nen 8. [Ipon3Boanasi pyHKUMH, ee IpUMEHEHHE 38
Conep:xanue y4eOHOro MaTepuasa 4
Tema 8.1 OmnpeneneHue YUCIOBOM IOCIENOBATEIbHOCTH W CHOCOObI ee 3aaaHusd. (CBONCTBAa 4YMCIOBBIX OK 02
Iousitre pou3BoHOIL. | ITOCIenoBaTenbHoCcTel. OmpeneneHne Mpeena IOCICA0BaTeIbHOCTH. BbraucieHne mnpenenos
DopmyJibl " mpaBuia | nocaenosarensHocTel. Ilpenen ¢ynknum Ha OeckonHeuHoctH. llpemen ¢yHknMM B TOYKe. 4
nuddepeHnpoBanms [Tpupamenne aprymenra. Ilpupamenune ¢ynkuuu. 3anau, NOPUBOAALIME K IOHSITHIO
Ipou3BogHON. OmpeneneHne Npou3BOAHON. AJITOPUTM OTBICKaHHSI IPOU3BOJHON
Tema 8.2 Conepxanue y4eOHOro MaTepuajia 6
IIponsBonHbIe cymmsl, | Popmyinel nuddepennuposanus. Ilpapuna quddepennupopanms 4 OK 01
pasHOCTH  MPOU3BCACHHMS, | [IpakTHdeckoe 3ansiTue Ne 20. HaxoxxieH1e Npou3BOIHBIX. 5 OK 02
9aCTHOTO K 2.1
Tema 8.3 Conep:xxaHue y4eOHOr0 MaTepuasa 2
IIpownsBoiHbIe Omnpenenenue cnoxHoi pyHkuuu. [Iponssoanas TpuroHomerpuueckux ¢yHkiuil. [IponsBonnas OK 01
TPUTOHOMETPUIECKUX CIOKHON (yHKIMH 9 OK 02
GbyHKUUH. ITpousBonHas K 2.1
CIIOKHOU (DYyHKITUU
Tema 8.4 Coaep:xxaHue y4eOHOr0 MaTepuaa 2
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[Tonsitue o HenpepwiBHOCTH | [loHssTe  HempepwiBHOW  ¢GyHKIMU. CBoiicTBa HempepblBHONM  QyHKmuH. CBS3b  MEXIY OK 01
ynxumn. Mertox | nenpepriBHOCTEIO M IH(PEPEHIMPYEMOCTBIO QYHKIMH B TOUKE. AJITOPHTM PEIICHHS HEPABEHCTB 2 OK 02
MHTCPBAJIOB METOIOM MHTEPBAJIOB K 2.1

Conep:xaHue y4eGHOro MaTepuaJjia 4
Tema 8.5 5 ['eoMeTpUUYECKHII CMBICT MPOU3BOIHONW (YHKIHMU — YTJIOBOM KOA((HUIMEHT KacaTelbHOW K OK 01
reOMeTquveCKHH Y| rpapuky ¢yHkmmm B Touke. YpaBHEHME KAacaTeNbHOH K TpauKy (YHKIMH. AJTOPHTM 2 OK 02
buznueckuii CMBICII . _
A — COCTaBJICHUS ypaBHEHUsI KacaTelibHOM K rpaduky pyHkimu y=F(X)

IIpakTuyeckoe 3ausitue Ne 21 . YpaBHEHHE KacaTeIbHOM. 2
Tema 8.6 Coaep:xxaHue y4eOHOT0 MaTepuaa 2
Dusnyeckui cMbICH | @u3nyecKuil (MEXaHUYECKUI ) CMBICI TPOU3BOJHON DKOHOMHUYECKHM CMBICI IPOU3BOAHOM. OK 01
IPOM3BOAHOM B | [IpakTnueckoe 3anaTue Net 22. Pemenue 3amauq. OK 02
npoeccruoHaIbHBIX 2
3aga4ax

Conep:xaHue y4eOHOro MaTepuasa 4

Bospacranne u yObiBaHue (YHKIHH, COOTBETCTBHE BO3PACTaHMSA M YOBIBaHHS (YHKIHH 3HAKY OK 01
Tema 8.7 npou3BogHOW. [loHATHE IIPOM3BOAHOM BBICIIETO MOPSAAKA, COOTBETCTBHE 3HAKa BTOPOU OK 02
MOHOTOHHOCTD  (DYHKIMH. .
Toun skeTpeMyMa IPOM3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKLMHU Ha OTpe3Ke. 3a7auil Ha MAaKCUMYM U MUHUMYM. 4

[ToHsATHE acUMNOTOTHI, CIOCOOBI MX ONpeAeNeHHs. AJTOPUTM HCCIECAOBAHUS (QYHKUUU HU

MOCTPOECHHUS e rparka ¢ MOMOLIbIO TPOU3BOAHOM. J{poOHO-TMHEeiHAs QyHKIMS
Tema 8.8 Conep:xxaHue y4eOHOro0 MaTepuasa 6
O — HccnenoBanue GyHKIMN HA MOHOTOHHOCTB U ITOCTPOEHHE TPA(YUKOB. 4 OK 01
OCTpOEHHE IPadHKOB IMpakTnyeckoe 3ansaTue Ne 23 . MccnenoBanue GpyHKIIMHN U TOCTPOCHUE IPaPHKOB. 2 OK 02
Tema 8.9 HamGomnmee u | Conep:xanue y4eOHOro MaTepuaia 2
HauMEHbIIIEe 3Hayenus | Haxoxnenne HauOoONbIIEr0o M HAaUMEHbBLIET0 3HAuYeHMH (QYHKUUH, NOCTpoeHHe TIpadukoB OK 01
Gynxumn MHOT'OYJICHOB C MCIIOJIb30BAHMEM alnapaTa MaTeMaTHICCKOTO aHaIn3a 2
Tema 8.10 Haxoienue Copepxxanue y4eO0HOro MaTepuania 4
OIITHMAJIBHOTO Pe3yJIbTaTa C Haumensiee u HanOodbIiee 3HaYeHUE PYHKIMN OK 01
TIOMOIIIBI0 MPOM3BOJHOM B | [IpakThueckoe 3anaTHe Ner 24, HaxoxkaeHue HaubGONBbLIIEr0 M HAMMEHBIIErO 3HAYEHHI ) OK 02

MPAaKTUYCCKUX 3aaadax

byHKLU.
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IIpakTuyeckoe 3ansitue Net 25. Perenne 3aa4 Ha HAX0XKACHUE ONITUMAIBLHOTO PE3ysbTaTa.

Conep:xanue y4eOHOro MaTepuasa

Tema 8.11 ®Dopmysl u ipaBuia nuddepernupoBanns. Uccnenopanue GyHKIUN ¢ TOMOIIBIO MPOU3BOIHOM. OK 01
Pemenne 3aM3%. | HapGonbiee n HauMeHbIIee 3HAYEHUS DYHKIIHH OK 02
[TpousBoanas QpyHKUIUH, €€
IIpakTuyeckoe 3ansatue Ner  26. KonrtposbnHas paborta «lIpousBomHas ¢yHKIHH U ee
[IPUMEHEHHE 2
HPUMEHEHHEY.
Pa3nen 9. IlepBooOpa3Has pyHKUIMH, ee IPUMEHEHUE 16
Copepxxanue yueOHOro MaTepuasa 4
ajlada 0 BOCCTAHOBJICHMM 3aKOHA JIBUKEHUS 10 U3BECTHOM ckopocTH. [loHsTHE HHTErpUpOBaHUS.
3 e e IT e e OK 01
O3HakoMJIEHHE ¢ IOHATUEM MHTerpaja u neppooOpasHoit ans ¢pynkuuun y=f(x). Pemenue 3anau Ha OK 02
Tema 9.1 CBSI3b NEPBOOOPA3HON M ee MPOM3BOJHON, BBIYMCICHHME MEPBOOOPA3HOM JUIsl NaHHOM (YHKLHU.
[epBooGpasnast  GyHkiuu. | 1a0mmua  GopMyn sl HAaXOXIACHWS IepBOOOpasHbIX. M3ydeHue mpaBHia —BBIYHCICHHS
IIpaBuna HAXOXICHHs | IEpPBOOOPa3HOI 3agaya O BOCCTAaHOBICHHH 3aKOHA JBIDKEHHSI 110 M3BECTHOH ckopoctH. [loHsTHe
1epBOOOPA3HBIX uHTEerprupoBanus. O3HAKOMIICHHE C TIOHSATHEM MHTErpaia U nepBooOpazHoit ast pyHkuun y=f(x).
Pemenue 3amay Ha CBSA3b MMEPBOOOPA3HON M €€ MPOM3BOIAHOM, BBIYHCICHUE IEPBOOOPAZHON IS
nanHoi ¢yHkmmu. Tabnwuma ¢Gopmyn A HaXOXICHHS TEepBOOOpasHbIX. V3ydeHue mpaBuia
BBIYHUCIICHHSI IEPBOOOPA3HOM
Tema 9.2 Copepxxanue y4eOHOro MaTepuania
Heonpenenennsiit uaterpan | [lonsaTre HeonpeneneHHoOro HHTErpaa.
Tema 9.3 Copepxxanue y4eOHOro MaTepuania
[TonstTre 00 ompenereHHOM | 3aJaud, NPUBOJAIIME K TOHATHIO ONPEIENIEHHOIO HWHTErpaja- O BBIYMCICHUM IUIOLIAIN OK 01
MHTCrpaJic KaK TUIOMIAH | KpUBOJIMHEMHOW TpalneLuu, O IepeMEICHUN TOYKH. OK 02
KPHUBOJIMHEWHOH Tpanenun IK 2.1
Tema 9.4 Copepxxanue y4eOHOro MaTepuania
[Tonsatue 00 ompeneneHHOM | ['eoMeTpHYECKHIA CMBICI ONIpeieieHHOro unTerpaia. ®opmyna Hetorona - Jleiionuia. OK 01
MHTErpalc Kak IUIOANMH | PepjeHue 3a/1a4 Ha MPUMEHEHNE HHTErpasia IyIsl BBIMUCICHUS (PU3NUECKUX BEIMYHH M IUIOINAICH OK 02
KPUBOJIMHEWHOM Tpanenyuu IIK 2.1
Tema 9.5 Coaep:xanue y4eOHOro MaTepuasia 2
OnpeneneHHbli HHTErpan B | | €OMETPHUECKUI CMBICT OTIpeiesieRHoro nuterpana. @opmyna Herotona - Jleibnuma. OK 01
OK 02

KU3HU

Pemrenne 3aa4 Ha MPUMCHCHUC UHTErpaia JJI1d BBIYUCIICHUA (1)I/I3I/I'-ICCKI/IX BEJINYNH U HHOIHa}Ieﬁ
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IIpakTnyeckoe 3anaTHe Ne 27. PemieHue 3ajad Ha NMpPUMEHEHHE WHTErpaja Uil BBIYUCICHUS K 2.1

(bu3nYeCKUX BETUYHH U TUIOMIAJIeH 2
Tema 9.6 Copaepxxanue yueOHOro MaTepuajia 2
Pemenue 3anau. | [lepBooOpaszHas pynkuuu. [IpaBuina HaxoxaeHus nepBooOpa3Hbix. Ee mpuMeHeHwe OK 01
[lepsooOpasnas  Qynkuuu, | [pakTHueckoe 3ansaTHe Ne 28. Pemenue 3a1au. 2 OK 02
ee IpUMEHEHUE [K 2.1
Pa3nen 10 IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE 18
Tema 10.1 Coaep:xanue y4eOHOro MaTepuasia
OcCHOBHBIE TOHATHUSA [Ipenmer crtepeomerpun. OCHOBHBIE TMOHATUS (TOYKa, MpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO). OK 01
CTEPEOMETPUH. OcHoBHblE akcUOMBI cTepeoMeTpuu. llepecekaromuecs, napajulebHbIE U CKPELMBAIOLINECS OK 02
Pacnonoxenue npsiMpIx u npsimblie. [Ipu3HaK U CBONCTBO CKpelUBaOIXcs NpsaMbiX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. K21
IJIOCKOCTEMN

Coaep:xxanue y4eOHOro MaTepuasia
Tema 10.2. [TapannensHbie mpsiMas u miaockocTs. Onpenenenue. [Ipuznak. CBoiicTBa (C 10Ka3aTeIbCTBOM). OK 02
TTapaienbHOCTh IPAMBIX, [Tapamnensubie mmockoctu. Onpenenenue. [Ipuznak. CBolicTBa (¢ goKazarenbcTBoM). Terpasap u
TIPSIMOIA M TIOCKOCTH, ero anemeHtsl. [lapamnenenunen u ero sneMeHThl. CBONCTBAa NPOTHUBOIIOJIOKHBIX I'paHEd U
[DIOCKOCTEll auaroHanei napawwienenunena. [locrpoenne ceuennii. Pemenue 3agay.

IIpakTuyeckoe 3ansitue Ne29. Pemenue 3agau. 2
Tema 10.3. | Coaep:xanue y4eOHOr0 MaTepuaia 4
[leprieHAMKYISIPHOCTH [lepnennukynspubie npsmble. [lapamiensHble HpsiMble, NMEPHEHIUKYISPHbIE K IUIOCKOCTH. OK 02
MPSMBIX, MIPSIMOU u | [IpusHak nepneHauKyIsIpHOCTH NPSIMOM M IUIOCKOCTH. JlokazarenscTBO. I[leprnieHnukyinsap u OK 04
IJIOCKOCTH, MJIOCKOCTEN HakJIoHHAas1. [lepnenaukynspubie miockocTy. [Ipu3Hak nepneHANKyISIPHOCTH TIIIOCKOCTEM.
Tema 10.4. Conep:xxaHue y4eOHOr0 MaTepuasa
Teopema 0 Tpex | Teopema o Tpex nepneHauKyspax. JJokazarenbcTBo. YToa MEKIy NPsIMON U MJIOCKOCTBIO. YTOI OK 01
NepIeHINKYIIsIpax MEXTy TIIOCKOCTSIMH oK 02
Tema 10.5. Conep:xxaHue y4eOHOr0 MaTepuasa 2
[TapannenbHele, [leprnieHAUKYISIPHOCTD MPSAMOM U MIIOCKOCTH, MApaJIJIEIbHOCTD JABYX MPAMBIX, IEPIEHIUKYISIPHBIX OK 01
MIePIICHIUKYIISIPHBIE, IJIOCKOCTH, IEPIEHAUKYIISIPHOCTD IIOCKOCTEM OK 02
ckpenuBaromuecs npsmoie | Ilpakrtudeckoe 3ansitue Ne30. Pemenue 3anay. 2 IK 2.1

30




1

Conep:kanue yueOHOro Marepuasa 2

Tema 10.6. Pacnonoskenue npsiMbIX U IJIOCKOCTEH B mpocTpaHcTBe. [lepneHauKyaspHOCTh U MapaieIbHOCTh OK 01

Pemenne 3agay. [psimbie 1 MPSAMBIX U IIIOCKOCTEN. CKpeIrBaroIuecs npsmble. OK 02

IJIOCKOCTH B IPOCTPAHCTBE [K 2.1
IIpakTnyeckoe 3ansitue Ne31.Pemenue 3a1a4. 2

Pa3zjnen 11. MHOrorpaHHMKH M TeJia BpallleHusl 42

Tema 11.1 Conep:xaHue y4eGHOr0 MaTepuaJjia

Bepmmnbl, pebpa, rpanu | [Tonste MHOrorpaHHuka. Ero 3JeMeHTHI: BepIiuHbI, pebpa, rpanu. [uaronans. CeuyeHue. 8112 8%

MHOTOTpaHHHKA Brinykiible ¥ HEBBITYKJIbIE MHOTOIPAaHHUKHU.

Tema 11.2 Copeprxanue yueOHOro MaTepuasa

[Tpu3ma, ee cocTaBsFONINE, OK 01
[Tonsitue npusmbl. Ee ocHoBanus u 6okoBbie TpaHu. Bricota mpusmel. [Ipsimas u HakioHHas

ceueHue. IIpsmas u OK 02
npusma. [IpaBunbHas npusma. Ee ceuenue.

MpaBUIIbHAS TPU3MBI

Tema 11.3 Copepxxanue yueOHOro MaTepuasa

[Mapannenenunen, KyO. I . 5. C 5 OK 01

apaJUleienuIe]l, CBOMCTBa MPSAMOYTOJBHOTO  Mapajvienenumnena, Kyo. eueHne Kyba

Ceucnue KyOa, P ’ pAMOY P M you, OK 02
napaielnenumnea.

napaJuienenuneaa

Tema 11.4 Copepxxanue yueOHOro MaTepuasa

[Tupamuna, ee OK 01

COCTaBIIIOIME,  CEUEHHE. OK 02
[Mupamuna u ee snemenTol. Ceduenue nupamuabl. [paBuinbHas nupamuaa. Y ceueHHAs THPaMUa.

[IpaBuiibHas nipamuaa.

VYceuennas nupamuaa

Tema 11.5 Copepxxanue y4eOHOro MaTepuania

BokoBas " TTOJTHAST OK 01

MIOBEPXHOCTH npusMsel, | [Tnomaae 60KOBO M MOTHON MOBEPXHOCTH MPU3MBI, ITHPAMU/IBI OK 02

TTUPAMUJTBI

Tema 11.6 Copaepxxanue yueOHOro MaTepuasa

Cummerpust B KyOe, OK 02

napajiejenunese, npusme,
MpamMuie

CuMMeTpHUsi OTHOCUTENBHO TOYKH, IPAMOM, riockoctu. CuMMmeTpusi B KyOe, mapajiesienunese,
IIpU3Me, paMue
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Conep:kanue yueOHOro Marepuasa

Tema 11.7
o . CumMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY OK 01
PHMEPBL - CHMMETPHIL B IIpakTnyeckoe 3auaTue Ner 32. Pemenue 3agau. OK 02
npodeccun
IIpakTnyeckoe 3anaTue Ner 33. Perenue 3agau.
Tema 11.8 Coaep:xxanue y4eOHOro MaTepuasa
[TpaBuibHBIE OK 01
MHOTOTPaHHUKH, ux | Ilonarue npaBuibHOro MHOTOrpanHrka. CBOCTBa MpaBUILHBIX MHOTOTPAHHUKOB. OK 02
CBOMCTBA IK21
Tema 11.9 Coaep:xxaHue y4eOHOT0 MaTepuaia
Humuasap, ero OK 01
Hununanap u ero sneMenTsl. CeyeHue IMIMHApPA (TMapajielbHOE OCHOBaHMIO U ocH). Pa3zBepTka
coctapisitouqe.  CeueHue OK 02
MR IPA HuInHApa K 2.1
Conep:xxaHnue y4eOHOro MaTepuasa
Tema 11.10 Konyc u ero snementsl. CeuyeHne KoHyca (MapajjieIbHOE OCHOBAaHUIO M TMPOXOJsIIee depe3 OK 01
Komnyc, ero cocrapmnsioniue. | BEpILIMHY), KOHUUECKUE ceueHus. Pa3zBepTka KoHyca OK 02
Ceuenue KoHyca IIpakTnyeckoe 3auaTue Ner 34. Pemenue 3agay.
IIpakTuyeckoe 3ansitue Ner 35. Pemenue 3aau.
Tema 11.11 Copepxxanue y4eO0HOro MaTepuania
VY ceueHHsblIi KOHYC. OK 01
Ceuenue yceueHHOro | YceueHHbIH koHyc. Ero oOpasytomas u BeicoTa. CeueHue yce4eHHOTO KOHyca OK 02
KOHYyCa
Tema 11.12 Conep:xxaHue y4eOHOro0 MaTepuasa
HTap u cepa, ux ceuenus | Illap u cepa. Bzanmuoe pacnonoxenne ceps! u miockoctu. Ceuenne mapa, chepbl
Tema 11.13 Copepxxanue y4eOHOro MaTepuaia
[TonstTe 06 oObeme Tena. OK 02
[Tonsitue 06 o6bemMe Tema. O6beM Kyda U IPsIMOYTOJIbHOTO Tlapayuienenuneaa. O0beM npu3Mbl U
OTHowIeHHE 00beMOB OK 04

MOIOOHBIX Tel

OHuJIvmHApa. OrtHolIeHHe 00bEMOB I'IOIIO6HBIX TCII.

Tema 11.14
O0BEMBI u IJTOLIA a1
MMOBEPXHOCTEN TN

Coaep:xxaHue y4eOHOr0 MaTepuasa

O6bembl upamuibl ¥ KoHyca. O0bem mapa. [Inomaay noBepxHocTe Ten
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Tema 11.15 Conep:xxaHue y4eOHOT0 MaTepuraa 4

Kombunarumn KombOuHanmyu reoMmeTpu4eckuix e OK 01

MHOTOTPAaHHUKOB U Tel OK 02
IIpakTnyeckoe 3auaTue Ner 36. Pemenue 3agau. 2

BpalleHus

T 1116 Conep:xaHue y4eGHOro MaTepuaJjia 2

ema 11. =

Hcnonp30Banne KOMOMHAIIMIT MHOTOTPAaHHUKOB M TEJ BPAIEHUS B MPAKTHKO-OPHEHTHPOBAHHBIX OK 01

['eomerpuueckue OK 02
3ajjauax

KOMOWHAIMK HA IPaKTHKE
IIpakTnyeckoe 3ausaTue Ner 37. Pemenue 3agau. 2

Tema 11.17 Coaep:xxaHue y4eOHOr0 MaTepuaja 2

Pemenne 3a1a4. | OOBeMBI U IJI0L[AAU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIllEHUs OK 01

MHOrorpaHHuKM W Teja OK 02
IpakTnyeckoe 3auaTue Ner 38. « MHOrOrpaHHUKH U TEJIa BPAILICHHS. 2

BpaIICHUS

Pa3gen 12. KoopauHaThl M BEKTOPHI 14

Tema 12.1 Coaep:xxanue y4eOHOro MaTepuasia 4

JlexkapToBbl KOOpPAWHATHI B OK 01

npocTpaHcTBe. PaccrosHue . OK 02
JlexapToBBI KOOPAWHATHI B MpocTpaHcTBe. [Ipocreiimue 3aqaun B koopauHarax. Paccrosinue MK 2.1

MEXIy JBYMS TOYKAMH. .
MEXIY ABYMS TOUKaMH, KOOPIWHATHI CEPEIUHBI OTPE3Ka.

Koopannatsl CepENVHBI

OTpe3Ka

Tema 12.2 Conep:xxaHue y4eOHOr0 MaTepuasa 6

Bexrops! B mpoctpancTtse. | Bekrops! B mpocTpancTBe. Cl0KEeHHE U BHIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO. OK 01

Yron wmexnay Bekropamu. | Kommianapusie BekTopbl. CKallsipHOE IPOU3BEIEHHE BEKTOPOB. Pa3iioskeHne BeKTopa 1o Tpem OK 02

CkamsApHOe  INPOM3BEICHHE | HEKOMIUIAaHAPHBIM BEeKTOpaM. KoopIuHaThl BEKTOpa, CKaISIPHOE MTPOU3BEICHUE BEKTOPOB B

BEKTOPOB KOOpJMHATAX, YTOJ MEXIy BEKTOpaMHU.

Tema 12.3 Copepxxanue y4eOHOro MaTepuania 2

[TpakTuko- KoopnnnaTHas miaockocTh. Beluncienre paccTosHUM 1 IUI0IIaJiei Ha TIIOCKOCTH. OK 01

OpPUEHTUPOBAHHBIE 337]a41 OK 02

Ha KOOPJMHATHON IpakTnyeckoe 3ansaTue Ne 39. Penrenue 3anau. KonmuecTBeHHBIC 3a/1a9H. 2 K 2.1

IJIOCKOCTH

Tema 12.4 Conep:xxaHue y4eOHOr0 MaTepuasa
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Pemenne 3a1a4. | JlekapToBbl KOOPJAMHATHI B MPOCTpaHCTBE. BekTophl B mpocTpancTBe. Cl0KEHUE U BBIYUTAHUE OK 01
Koopaunatsl u BEKTOpBI BEKTOPOB. Y MHOKE€HHE BEKTOpa Ha uncio. KoMimanapasie BeKTOpbl. CKaJISIpHOE IPOU3BEICHUE OK 02
BEKTOPOB. PaznokeHue BekTopa o TpeM HEKOMILIaHApHBIM BekTopaMm. [Ipocrelinme 3axaun B K 2.1
KoopauHaTax. KoopanHaTel BEKTOpa, pacCTOSIHUE MEKIY TOUKAMU, KOOPAUHATHI CEPEAUHbI
0Tpe3Ka, CKAJIIPHOE IIPOU3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEX/y BEKTOPAMH, YIOJl
MEXly IPSIMOI U IJIOCKOCTBIO, YTOJI MEX/1Y IJIOCKOCTAMU
Paznen 13. MHo:kecTBa. Jj1eMeHTHI TeopuH rpagos
Tema 13.1 Conep:xanue y4eOHOro MaTepuasa.
MuoxecTsa ITonsiTue muoxkectBa. [logMHO)ecTBO. Oniepanyiv ¢ MHOKECTBaMU
Tema 13.2 Coaep:xxanue y4eOHOro MaTepuasia OK 02
Onepanuu ¢ MHOXECTBaMHU
Ornepanuy ¢ MHOKECTBaMU. PerieHue npukIiagHbeixX 3a1au OK 01 OK 02

IIpakTuyeckoe 3ansiTue Net 41. PeneHue NpuKIIaqHbIX 33/a4. 2
| 218
IIpomexyTounas arrecranusi (JK3amMeH) 12
Bcero: ‘ 230
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3. YCJIOBUS PEAJIM3AIIMA YYEBHOM JUCIATLIAHBI

3.1. TpeGoBaHMsI K MUHMMAJIbHOMY MATePUAJIBLHO-TEXHUYECKOMY 00ecredeHUuI0

YueOHasi ayuTOpHUs AJs MPOBEACHUS 3aHATUN BCEX BHJIOB, B TOM UHWCJE IPYHIOBBIX U
WHJIMBUIYAIbHBIX KOHCYJIbTAIIMM, TEKYIIErO0 KOHTPOJISI U MTPOMEKYTOUHON aTTecTaluu (KaOuHeT
MaTeMaTHKH)

Crernpanu3upoBaHHas MeOeIb:

JIOCKa MeJIOBast

J0CKa ayuTOpHas (TIepeHOCHAs Ha KOJIecax)
CTOJIBI

CTYJbS

mkadg

UH(OPMAIIMOHHBIE CTCH/IBI

TexHuueckue cpeacTBa 0OyIeHHS:
KOMIIBIOTEP

npoekTop MynbTuMenuiiaeiii DLP BenQ
9KpaH

AHnTUBUpYCHas 3ammTa «AVP»
Microsoft Bxitouast OS Windows 10
Office 2016

Mertoanyeckoe obecrieyeHue:
Y4eOHO-MeTOINYECKUI KOMIUIEKC 110 Y4eOHOH nucuuIuinae «MareMaTukay
MeTtoaudeckue yKa3aHus 10 OPraHu3aliy U BBIIIOJTHEHHUIO IPAKTUYECKUX 3aHATHI.
Kypc nexunii no nucummuinae «MatemaTuka

3.2. AudopmanuoHHoe obecnieueHne 00yyeHus.
Ilepeuens pekoMeHyeMbIX y4eOHBIX H31aHMil, UHTepHET-pecypcoB, A0MOJIHUTEIbHOI
JIMTEPaTyphbl:

OcHOBHBIE HCTOYHHKH

1) MaremaTuka: ainreOpa M Hadajla MaTeMaTHYECKOro aHaiHu3a, TIeOMETpusl.
I'eometpust : 10-11-if kimaccel : 0a30BbIil U yriryOneHHbIH ypoBHH : yueOnuk / JI. C. AtanacsH, B.
®. byry3os, C. b. Kagomues [u 1p.]. - 12-e u3na., crep. - Mocksa : [Ipocsemenue, 2024. - 287,
[1] c. :mm. - (MT'Y - mikone). - ISBN 978-5-09-112137-7. - TekcT : HENOCPEICTBEHHBIH.

2) MaremaTuka: anreOpa M Hadajla MaTeMaTHMYeCKOro aHaiu3a, TIeOMETpusl.
I'eometpust : 10-11-if kimacce : 0a30BbIil 1 yriTyOneHHbIH ypoBHH : yueOHuk / JI. C. AtanacsH, B.
®. byry3os, C. b. Kagomues [u np.]. - 12-e u3na., crep. - Mocksa : [Ipocsemenue, 2024. - 287,
[1] c. : mn. - (MI'Y - mxkone). - URL: https://znanium.ru/catalog/product/2157048 (mara

obpamenus: 14.01.2025). - Pexum pocryma: OBC Znanium.com, A 3aperucTpHp.
nons3oBareneid. - ISBN 978-5-09-112137-7. - Tekct : aeKTpOHHBIH.
3) MaremaTuka : anredpa 1 Hayajga MaTeMaTHYECKOro aHallu3a, reoMeTpusi. Airedpa

W Havaja MateMatudeckoro ananusa 11 knacc. ba3oBslit ypoBeHs (B AByX dactsx). Y. 1
: yueOnuk / A. T'. Mopakosuy, I1. B. Cemenos, JI. A. Anekcaniposa, E. JI. Mapnaxaesa. - Mocksa
: Ilpocsemenue, 2022. - 224 c. - URL: https://znanium.ru/catalog/product/2089782 (mara

oOpamenusi: 14.01.2025). - Pexum pgoctyma: OBC Znanium.com, A 3aperucTpup.
nonp3oBareneit. - ISBN 978-5-09-101592-8. - TekcT : 3neKTpOHHBIH.
4) Matemaruka : anredpa 1 Hayajla MaTeMaTHYeCKOro aHaiu3a, reomerpus. Anredpa

U Hayaja MaTeMaTHueckoro aHamusa. 11-i kiacc. ba3oBelii ypoBeHb. HacTpb 2 : yuebHuk / A. I'.
Mopnakosuy, I1. B. Cemenos, JI. A. Anekcannaposa, E. JI. MapnaxaeBa. - 2-¢ u3n., crep. -
MockBa :  IIpocBemenme, 2022 - 208 ¢ - URL:
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https://znanium.ru/catalog/product/2089786 (nmara obpamenus: 14.01.2025). - Pexxum gocrtymna:
OBC Znanium.com, st 3apeructpup. noib3opareneid. - ISBN 978-5-09-101593-5. - Tekcr :
3JIEKTPOHHBIM.

5) [Toropenos, A. B. MaremaTtuka: aireOpa ¥ Hadajga MaTEeMaTHYECKOI'O aHAIIM3a,
reomerpus. ['eomerpus. 10-11 knaccer: bazoBeiii u yriayOiennsiii yposuu / A. B. Tloropenos. -
18-¢ 3. - MockBa : [IpocBemnienue, 2022. - 176 C. - URL:

https://znanium.ru/catalog/product/2090536 (nata o6pamenus: 14.01.2025). - Pexxum nmocryma:
OBC Znanium.com, st 3apeructpup. nonb3oBateneit. - ISBN 978-5-09-101575-1. - Teker :
JJIEKTPOHHBIN.

6) Mepsnsik, A. I'. Maremaruka. Anrebpa 1 Hadajga MaTeMaTu4eckoro ananmsa. 10
kiacc (yriay0néHnblil ypoBenb) : yueOnuk / A. I'. Mep3msik. J{. A. Homuposckuii, B. M.
[TonsikoB. - 6-¢ u3m., crep. - Mockaa : [Ipocsemenue, 2022. - 480 c. : mn. - URL:
https://znanium.ru/catalog/product/2089829 (nara obpamenus: 14.01.2025). - Pexum nocryna:
OBC Znanium.com, jyist 3apeructpup. nmojs3zosareneit. - ISBN ISBN 978-5-09-101586-7. -
TekcT : ANMEeKTPOHHBIN.

7) Mepsnsik, A. I'. Matematuka. AnreOpa 1 Hadajia MaTeMaTHYSCKOTo aHaau3a © 11-
it xmacc (yriayOnéHHbiil ypoBenb) : yueOHuk / A. I'. Mep3msk, . A. Homuposckuii, B. M.
[TonsxoB ; mox pen. B. E. I[Togonbsckoro. - 6-¢ u31., crep. - Mockaa : [Ipocsemenue, 2023. - 412,
[4] c. : m. - URL: https://znanium.ru/catalog/product/2089831 (mata ob6pamenus: 14.01.2025). -
Pexum nocryna: 9bC Znanium.com, ans 3apeructpup. nonaszoBareneii. - ISBN ISBN 978-5-09-
103608-4. - TeKCT : AIEeKTPOHHBIH.

JlonoJIHUTeIbHAS JIUTEepaTypa

1) BoromosoB, H. B. IlpakTuueckue 3aHsTus o MaTeMaTuke B 2 4. Yactes 1 : yyeOHOE
nocobue s cpeaHero mpodeccuonanbHoro oodpazopanus / H. B. boromomnos. - 11-e wu3x.,
nepepad. u mor. - Mocksa : FOpaiit, 2020. - 326 c. - (IIpodeccuonanpHoe obpazoBanue). - ISBN
978-5-534-08799-4. - TekcT : HEMOCPEACTBCHHBIM.

2) Boromoso, H. B. INpakTrueckue 3aHsThs 10 MaTeMaTuke B 2 4. Yactp 2 : yyeOHOE
nocobue st cpenHero mpodeccuonanbHoro obpazoanus / H. B. boromonos. - 1l-e u3g.,
nepepad. u jom. - Mocksa : FOpaiit, 2020. - 251 c. - (ITpodeccuonansHoe obpazoBanue). - ISBN
978-5-534-08803-8. - TekcT : HEMOCPEACTBEHHBIM.

3) baepun, WM. WM. Marematnka : y4eOHUK W TPAKTUKYM JJIsI  CPEIHETO
npodeccuonagbpHoro oopasosanus / . . baBpuH. - 2-¢ u3n., nepepad. u gor. - Mocksa : FOpaiit,
2023. - 568c. - (Ilpodeccuonanproe oopazoBanwme). - ISBN 978-5-534-15118-3. - Tekcr
. HETIOCPEICTBEHHBII.

4) baspun, W. W. Marematuka : y4eOHUK © TPAKTHKYM Ui  CPEIHETO
npodeccuonaapHoro oopasosanus / . Y. baBpuH. - 2-e u3s., mepepad. u gom. - Mocksa : FOpaiir,
2025. - 568 c. - (IIpodeccuonanbHOe 0oOpazoBanue). - URL: https://urait.ru/bcode/561217 (mara
obpamienusi: 14.01.2025). - Pexxum nocryna: ObC FOpaiit, 11 3apeructpup. nojib3oBarenei. -
ISBN 978-5-534-17016-0. - TekcT : 31eKTPOHHBIH.

5) Hopodeea, A. B. Maremaruka : y4eOHUK aJIsl CpeIHEro NpoeCcCHOHAITBEHOTO
obpaszoBanus / A. B. Jlopodeesa. - 3-¢ u3j., nmepepad. u jnom. - Mocksa : FOpaiit, 2025. - 422 c. -
(ITpoeccronansnoe obpazosanue). - URL: https://urait.ru/bcode/561190 (mata obGparienus:
14.01.2025). - Pexxum nmoctyna: ObC FOpaiit, s 3apeructpup. nonb3osareneii. - ISBN 978-5-
534-19044-1. - TekcrT : NeKTPOHHBIH.

6) Jlopodeena, A. B. Maremaruka. COOpHUK 3a/1a4 : y4eOHO-TIPAKTHIECKOE [T0CoOne st
cpenHero npodeccuoHanbHoro odpazosanus / A. B. Jlopodeesa. - 2-e uzn. - Mocksa : FOpaiir,
2024. - 176 c. - (Ilpodeccnonanbaoe oOpazoBanue). - URL: https://urait.ru/bcode/537122 (mara
obpamienusi: 14.01.2025). - Pexxum nocryna: DbC FOpaiit, 11 3apeructpup. nojb3oBareiei. -
ISBN 978-5-534-15556-3. - TekcT : 3JeKTPOHHBIH.

7) bammako, M. . Maremaruka : yueOHuk / bamvakos M. U. - Mocksa : KaoPyc, 2024.
- 394 ¢. - URL: https://book.ru/book/951555 (mara obpamenus: 14.01.2025). - Pexum
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noctymna: ObC Book. ru, mis 3apeructpup. monszosarencii. - ISBN 978-5-406-12450-5. - Tekcr
. DJIEKTPOHHBIM.

8) Jlypwe, U. I'. Boicmiast marematuka. [Ipaktukym : y4ue6. mocooue / U. I'. Jlypwe, T. I1.
OyatukoBa. - MockBa : BysoBckuii yueOonuk : MHDPA-M, 2023. - 160 c. - URL:
https://znanium.com/catalog/product/1988445 (nara obparenus: 14.01.2025). - Pexxum goctyna:
OBC Znanium.com, st 3apeructpup. nojb3oBareneid. - ISBN 978-5-9558-0281-7. - Teker :
JJIEKTPOHHBIN.

9) T'mcun, B. b. Maremaruka. Ilpaktukym : ydeOHOe mocoOHe IJIsI CPEIHEro
npodeccronanbaoro oopazosanus / B. b. I'mcun, H. I1I. Kpemep. - Mocksa : FOpaiit, 2024. -
202 c¢. - (IlpodeccuonanpHoe obpazoBanue). - URL: https://urait.ru/bcode/538356 (mara
obpamenust: 14.01.2025). - Pexxum noctyna: ObC FOpaiit, 1uist 3aperucTpup. moyb30BaTemiei. -
ISBN 978-5-9916-8846-8. - TekcT : 371IeKTpOHHBII.

10) Beicirass mateMaTHKa : y4eOHMK M TMPAKTHKYM JJIsi CPEIHEro mpodecCHoHaIbHOTO
obpazoBanus / M. b. XpunynoBa [u ap.] ; mox obmieit pegakuueir M. b. Xpunynosoii, 1. U.
[piranok. - Mocksa : FOpaiit, 2024. - 472 c. - (Ilpodeccuonanbaoe obpazosanme). - URL:
https://urait.ru/bcode/538382 (nara oopamenus: 14.01.2025). - Pexxum moctymna: DbC HOpaiirt, mist
3apeructpup. noibszoBareneid. - ISBN 978-5-534-01497-6. - Tekcr : 2JIGKTPOHHBIH.

11) Tmcun, B. B. Marematuka. IlpakTukym : y4eOHOe mMmocoOue sl CpeIHEro
npodeccronanbaoro oopazoanus / B. b. I'mcun, H. 1. Kpemep. - Mocksa : FOpaiit, 2024. -
202 c. - (IIpodeccuonanpuoe ob6pazoBanue). - URL: https://urait.ru/bcode/538356 (mara
obpamenust: 14.01.2025). - Pexxum noctyna: ObC FOpaiit, 1yist 3aperucTpup. MmoJib30BaTeIeH. -
ISBN 978-5-9916-8846-8. - TekcT : 371IeKTPOHHBIIA.

HNHTepHeT-pecypcebl:

1. DnexTpoHHBIN pecypc cipaBOYHO-TIPaBoBOi cuctemsl «KoHcynpTanT Ilnrocy. -
Pexxum nocryma: http://www. consultant.ru

2. DNEKTPOHHBIN pecypc CIpaBOUYHO-MPABOBOM cucTeMbl «I apanTy. - Pexum
noctyna: http://www. garant.ru.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUS YYEFHOM
JUCLMILIUHBI
KonTtpons u pe3ynpTaThl OCBOEHUS Y4eOHOW AMCUUIUIMHBL. KOHTpOIb U pe3yibTaThbl
OCBOCHHS Y4YEOHOW IUCIMIUIMHBI OCYIIECTBIISICTCS NpEnojaBaTeleM B IPOLECCE MPOBEICHHS
MPAKTUUYECKUX 3aHITUA U Ja0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBIIOJHEHUS
00yYaroImUMUCs UHIUBHIYaJIbHBIX 3aJJaHUN, IIPOEKTOB, NCCIICAOBAHUIM.

XapaKkTepucTHKA OCHOBHBIX BH/I0B @®opMBI 1 METOJTBI KOHTPOJIS
AeATEeJLHOCTH CTY/IEeHTOB (HA YPOBHE y4eOHBIX PE3yJIbTaTOB O0yUYEHUS
AeicTBHIA)
O3HakoMJIEHHE € POJIbIO MAaTeMaTUKU B HAayKe, yCTHBIHN ((POHTAIBHBII) OIpoC
TEXHUKE, YKOHOMHKE, WH(POPMAIIMOHHBIX

TEXHOJOTHSX W TPAKTHYECKON JeSITeIhHOCTH.
O3HaKOMJICHHE C IEISIMH M 33aJladaMH H3YYCHUS
MareMaTuku npu ocBoeHuu mnpodeccuii CIIO u
cnernuaibraon CIIO

Brinonnenue apudmeTndeckux NeUCTBUIN HAJl YCTHBII (ppoHTANTBHBII) onpoc
YHUCllaMH, CoOuYeTass YCTHbIE U THCbMEHHBIC | BHIIOJIHEHHUE MPAKTUUYECKON pabOThI
MIPUEMBL.

Haxoxnenne  nmpuOIMKEHHBIX — 3HAYCHUU
BEJIMYMH W MOIPEIIHOCTEN  BBIYMCIICHUI
(abCcoMOTHOH M OTHOCHTEIIBHOW); CpaBHCHHE
YHCJIOBBIX BbIpakeHUU. HaxoxxneHue ommnOok B
peodpa3oBaHUAX u BBIYHCIICHUSAX
(OTHOCHTEIBHO KO BCEM IMYHKTaM IIPOrPaMMm)

O3HakOMJICHUE C MOHSITHUEM KOPHS N-CTEIEHU, YCTHBIN (bpoHTATBHBIIT) onpoc
CBOWCTBAMH pPAJUKAIIOB ¥ TMPABWJI CPABHCHHS | BBIMIOJHCHHUE MIPAKTHYECCKON pabOThI
KOPHEH.

@opMyJIMpOBaHUE OMNPEACIICHUS KOpPHA U
CBOWCTBAa KOpHEW. BpluucieHne u cpaBHEHUE
KOPHEH, BBIMOJHEHUE MPUKUIKH 3HAYEHUS KOPHS.
[IpeoOpa3oBaHre YHCIOBBIX U  OYKBEHHBIX

BbIpaKEHUH, coJiepKaluM panuKaibl.
Beinonnenune pacueToB 1o bopmynam,
coJieprKaIiuM paauKanbl, OCYIIECTBIISAS

HE0O0XO/IMMBbIE TOJCTAaHOBKM M MpeoOpa3oBaHusl.
Omnpenenenre paBHOCWIBHOCTH BBIPAKEHUH C
paguKalaMu. Pemenue VppalMOHAIBHBIX
ypaBHeHUI. O3HAKOMIIEHHUE C IOHATHUEM CTENIEHU C
JEUCTBUTEIILHBIM U TIOKA3aTEIIEM.

Haxoxnenue 3HaueHUN CTENEHU, HCIOJIb3YS
pu HE00X0IMMOCTH MHCTPYMEHTAJIbHBIC
CpEICTBaA.

3anuchblBaHUE KOpPHSA N-CTENIEHH B BHJIE
CTENEeHHU ¢ APOOHBIM MOKa3aTeaeM Ha000poT.

dopMynMpoBaHKE CBONCTB CTEIEHEN.
Bpluucnenne  cremeHed ¢ palMOHAJIBHBIM
[I0KA3aTeJIEM, BBINOJHEHUE NPUKUAKUA 3HAYCHUS
CTEIEHH, CPABHEHHUE CTEIICHEM.

[IpeoOpa3oBanue YUCIOBBIX M OYKBaJbHBIX
BBIPDOKECHUM, COJEpKAIIUM CTENEeHW, NPUMEHSS
CBONMCTBA. Penienue nokasaresbHbIX YPAaBHEHUMN.
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O3HakOMJIECHUE C TPUMEHEHUEM KOpHEH H
cTereHen Ipu BBIYUCIICHUU CPCAHUX, ACICHHUU
OTpe3Ka B «30JI0TOM ceueHun». Pemienue
MPUKJIAIHBIX 33]]a4 HA CJIO’KHBIE MPOIICHTHI.

Brimonnenue mnpeoOpa3oBaHUil BhIpaKEHUH,
pUMeHeHHe (HOopMyIl, CBSI3aHHBIX CO CBOWCTBAMMU
creneHeil u jorapudmon. OmnpeneneHue 00JIaACTH
JOIMYCTUMBIX ~ 3HAYEHMH  JIOrapu(pMHUYECKOIo
BBIPAKECHUSI. Pemenune JTOrapuPpMHUECKIX
YpaBHEHUM.

YCTHBIN (pponTanbHBI)
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

ompoc

N3yuenue paguKalbHOTO METOAa U3MEPECHUS
YIJIOB Bpall€HUsl UX CBSI3U C I'PaJlyCHOU Mepoil
yIJIa C €r0 PACIOIOKEHUEM.

YCTHBIN (pponTanbHBIM)
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

O1poc

dopMyIUpOBaHUE onpeeaeHui
TPUTOHOMETPHUYECKUX  (YHKIMA Ui YIJIOB
MOBTOPAa M OCTPBIX YIJIOB MPSIMOYTOJHHOTO
TPEYTOoJIbHUKA U 0OBSICHEHUE UX B3aUMHOCTH.

YCTHBIN (bpoHTATBHBIIT)
BBITIOJTHEHHUE MMPAKTUICCKOU PabOTHI

OIIpocC

[Ipumenenue OCHOBHBIX
TPUTOHOMETPUUECKHUX TOXKJIECTB ISl BBIUYMCICHUS
3HAQUEHUH TPUTOHOMETPUYECKUX (QYHKIMHA MO
OJTHOI U3 HUX.

YCTHBIH (bpoHTATBHBIIT)
BrinonHenune npaktuyeckoil padboThl

OIpocC

Pemenue 1o bopmynam u
TPUTOHOMETPUYECKOMY  KpPYry  IMpOCTEHIIMX
TPUTOHOMETPUYECKUX YPABHEHMUII.

[Ipumenenue o0OLIMX METOAOB  pEIICHUs
ypaBHeHUW  (mpuBedeHUE K  JIMHEHHOMY,
KBaJIpaTHOMY, METO/ pPa3JI0’KEHNE HA MHOKUTEIH,
3aMEHBI IIEPEMEHHON ) pu peleHnn
TPUTOHOMETPHUYECKNX HEPABEHCTB.

O3HakoMJIeHME C  TOHATHEM  OOpaTHBIX
TPUTOHOMETPUYECKUX (QYHKIUI.

N3yuenue olpeneneHui apKCHHYCa,
apKKOCHHYCA, apKTaHTeHca qucia,
dbopmynupoBaHHe ~ UX,  H300pakeHHME  Ha
€IMHUYHOW OKpPY)KHOCTH, TpUMEHEHHE IpHu
pELIEHNN YpaBHEHUI.

YCTHBIN (pponTaNTBHBII)
BBITTOJIHEHHUE MTPAKTUYECKON pabOTHI

ompoc

O3HaKkoOMJIEHHE C TIOHSATHEM MEPEeMEHHOM,
IPUMEPAMHU 3aBUCUMOCTH MEX]y TEPEMEHHBIMH.

O3HakoMJIeHHME C  MOHATHEM  Tpaduka,
OIpeJieJIeHue MPUHAMIEKHOCTH TOYKH TpauKy
¢dbynkuuu. Onpenenenne mo Gopmysie mpocTenen
3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue mo
dhopmysie oTHOM TIEpEMEHHOM Yepes IpyTrue.

O3HakoMJIeHHE C OIpejesieHueM (QyHKIUH,
dbopmynupoBanue ero. Haxoxmenue oOnacTu
orpeJiesIeHus] 1 00JacTH 3HaUeHUH (QyHKITHH.

YCTHBIN (ppoHTaNBHBII)
BBINOJIHEHHUE MTPAKTUYECKON pabOThI

Ompoc

O3HakoMIIeHHE c IIpUMepaMu
(YHKIIMOHATBHBIX 3aBUCUMOCTEH B peallbHBIX
rporeccax u3 CMEKHBIX JVCLATIIVH.
O3zHakomiieHHE c JTI0Ka3aTeIbHBIMU
pacCyXKIEeHUSIMHA HEKOTOPBIX CBOWMCTB JINHEHHOW U

YCTHBIH (pponTaNTBHBI)
BBIMTOJTHEHUE MTPAKTUYECKON paOOTHI

ompoc
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KBaJpaTUYHON GbyHKINH, MPOBEACHUE
HCCIICIOBAHUSL JIMHEWHOM, KYCOYHO-JIMHENHOM,
IpPOOHO-TMHEWHOW W KBAJAPATUYHON QYHKIUH,
noctpoeHne rpaduxoB. [locTpoeHnme u dYreHue
rpadukoB pynkiuii. MccnenoBanue GpyHKIuu.
CocraBieHue BHIOB (DyHKIUI MO JaHHOMY
YCIIOBUIO, PEIICHUE 33/1a4 Ha SKCTPEMYM.
Bremonnenue — mpeoOpasoBanuii  rpaduka

GyHKIIHN.

W3ydenne moHATHS O0OpaTHOM  (QyHKIUWH,
OlpeNieJIeHue  BHJA  IMOCTpOeHHE  rpaduka
oOpaTHON (YHKIIMH, HAXOXJIEHUE €€ O00JacTh
orpeneneHuss U oonactu 3HaueHuil. [Ipumenenue
CBOWCTB ()YHKIIMH TIPU UCCIICIOBAaHUH YPaBHCHUIN
U peuIeHuH 3a/1a4d Ha sKcTpemyM. O3HaKOMIICHHE
C MOHSITHEM CIIOKHOU (PYHKIIUH.

YCTHBIN (bpoHTATBHBIIT) OIpoc
BBHITIOJTHEHHE MMPAKTUIECKON PabOThI

Briuucnenune 3HAYECHUH byHKIUH o
3HAYCHHIO aprymeHra. Ornpenenenue
NMPUIOKEHUS TOYKM Ha Tpaduke 10 ee
KOOpJMHATaM U Hao0OpOoT.

Hcnone3oBanue CTEMEHHBIX u
norapupMUIEcKuX QyHKITHH.

YCTHBIH (bpoHTATBHBIIT) OIpoc
BBITIOJTHEHUE MMPAKTUICCKON PabOTHI

Pemenne IIOKa3aTeIbHbIX "
Jorapu(MUUECKUX YpaBHEHUH U HEPABEHCTB I10
U3BECTHBIM QJIFOPUTMaM.

O3HakOMJIEHHE C TOHSATUEM HENPEPbIBHON
Nepuon4Yeckoll  (QyHKUUH, (QOpPMYyIHpPOBaHUE
CBOMCTB CHHyCa M KOCHUHYyCa, IIOCTPOCHHUE
rpa(uKoB.

O3HakOMJIEHME C TOHSATHEM pa3pbIBHOU
NepUuoM4eckoil  QyHKUMH, (QOpMyIHpPOBaHUE
CBOMCTB TaHT€HCA M KOTAHI'EHCA, IIOCTPOCHHUE UX
rpa(uKoB.

[Ipumenenune  CBOWCTB  (PYHKIMU  JJIA
CPaBHEHHs  3HAYEHUM  TPUTOHOMETPUUYECKUX
byHKIUH, pelieHus TPUTOHOMETPUYIECKUX
ypaBHeHuid. IlocTpoenue rpadukoB o0OpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIMH U ONpelesneHne
rpagukoB CBOMCTB. Beinonnnenue
npeoOpa3oBaHus rpaduKoB.

YCTHBIH (bpoHTATBHBIIN) OIpoc
BBITIOJTHEHHUE MMPAKTUICCKOU PabOTHI

OsHakoMmJIEHHE C  MOHATHEM  YHCIOBOH
[IOCJIEAOBATENLHOCTH, CIOCO0AMH €€ 3aJaHusd,
BBIUMCIIEHHST ee uieHoB. (O3HaKOMJIEHHE C
IMOHSTHEM npenena [OCJIEOBATEIHLHOCTH.
O3HaKoMIIEHHE c BBIUNCIIEHUEM CYMMY
OECKOHEYHOTO0 YHCJIOBOTO psga Ha MpHUMEpe
BBIYHCIICHUS CYMMBI OECKOHEYHO YOBIBAIOIIETO
Te€OMETPUUYECKOM MPOTPECCUHU.

Pemenne 3amau Ha mnpuMeHeHHE (GOpPMYIIBI
CYMMBI OECKOHEYHO yOBbIBaroIIEH
Te€OMETPUUYECKOM MPOTPECCUH.

YCTHBIH (pponTaNTBHBI) OIIpoC
BBINOJIHEHHE MTPAKTUYECKON pabOThI
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O3HaKOMJIEHUE C MTOHATUEM ITPOU3BOTHOM.

N3zyuenue u ¢dbopmynupoBaHue ee
MEXaHUYECKOr0 M TE€OMETPHUYECKOr0  CMBICIA,
U3Yy4YEHHUE AITOPUTMa BBIYMCIECHUS IPOU3BOIHON
Ha [IpUMepe BBIUYUCIIEHUSI MTHOBEHHOW CKOPOCTH U

YTI0BOT0 KO3 (UIMEHTa KacaTeIbHOW B 0011eM
BUJIE. YcBoeHue HpaBHII
maddepenpoBanms GyHKIUH, COCTaBJIEHUS
ypaBHEHMs KacaTenbHOM. M3yueHue teopeM o
CBSI3M  CBOMCTB (PyHKIMH U  NPOU3BOTHOM,
(bopMyIMpOBKa UX.

[IpoBeneHne ¢ MOMOIIBIO  IPOU3BOJHOU
uccienoBaHus GyHKIUY, 3aJaHHOM (opMyII0H.

YcTaHoBIIEHHE CBSI3U CBOMCTB (YHKIMU H
IIPOU3BO/IHOM MO UX rpaduKam.

[IpumeHeHre POM3BOMHOM [UId  PELICHHUS
3ama4 Ha HaXO0XJIeHUe HauOOoJIbIIETO,
HAaUMEHBLIETO  3HA4YEHUS M HAXOXKJICHMS
IKCTPEMyMaA.

YCTHBIN (ppoHTATBHBII)
BBHITIOJTHEHHE MPAKTUIECKON PabOThI

ompoc

O3HakoMiIeHHME C TIOHATHEM HHTerpaiza u
nepBooOpaszHoii. M3ydeHue npaBuiia BHIYUCICHUS
nepBooOpa3zHoi u TeopeMbl HetoToHa-JleiioHuIa.

Pemenue 3ama4 Ha CBSI3b NEPBOOOPA3HON U €€
MIPOM3BOIHOM, BBIYHMCICHUE TEPBOOOpa3HOM IS
TaHHOU (DYHKITUH.

Pemenue 3a1ay Ha npuMEHEHUE UHTETpajia s
BBIYHCIICHUS (PU3NICCKUX BEITMYMH U TUIOIIAJICH.

YCTHBIH (ppoHTATBHBII)
BBITIOJTHEHUE MMPAKTUICCKON PabOTHI

OIpoc

O3HaKOMJIEHHE C TPOCTENIIIMMHU CBEACHUSIMHU O
KOpHSIX aJreOpandyeckux ypaBHEHUH, MOHATHSIMU
HCCIIE0BAHNS YPABHEHUM U CUCTEM YPaBHEHHUM.

N3yuenne TEOPUHU PaBHOCHUIIBHOCTH
ypaBHEHUH U ee mpuMeHeHus. [loBropenue 3anucu
peuieHusl CTaHAAPTHBIX ypPaBHEHUM, IPHUEMOB
npeoOpa3oBaHusl YpaBHEHUH JJIs CBEJIEHHsS K
CTaHJAPTHOMY YPaBHEHMIO.

YCTHBIN (pponTaNBHBIN)
BBITTOJIHEHHUE MTPAKTUYECKON pabOTHI

ompoc

Pemenne pannoHanbHBIX, UPPALMOHAIBHBIX,
[IOKa3aTEeNIbHBIX u TPUTOHOMETPUYECKUI
YPAaBHEHUU U CUCTEM.

Hcnonb3oBaHue CBOWCTB U IpaKOB PyHKLIUI
JUISl peIIEHUs] YPABHEHU.

IIoBTOpEHHE OCHOBHBIX IIPUEMOB pELICHUS
cucteM. PemieHne ypaBHEHHH C TNPUMEHEHHEM
BCEX TPUEMOB (pa3loXeHUs Ha MHOXXUTEIH,
BBEJICHUE HOBBIX HEU3BECTHBIX, ITOJCTAHOBKHU,
rpauuecKoro MeTo/a).

Pemenne cucrem ypaBHEHMI C IPUMEHEHUEM
pa3nuyHbIX crtocoboB. O3HAKOMIIEHHE C OOIIMMH
BOIIPOCAMM pereHus HEPaBEHCTB u
UCTOJb30BaHUE CBOMCTB M TpaduKOB (GyHKIMIA
IIpU pPELICHUN HEPaBEHCTB. PelieHne HepaBeHCTB

YCTHBIN (ppoHTaANBHBI)
BBINOJIHEHHUE MTPAKTUYECKON pabOThI

Ompoc
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Y CHCTEM HEPaBEHCTB C MPHUMEHEHNEM Pa3IMIHBIX
obnacreit HayKu u MIPAKTHUKH.
WurepnpetupoBaHue  pe3ylbTaTOB C  y4eTOM
pEaNbHBIX OTPaHUYCHUN.

WN3yuenue  mnpaBwi ~ KOMOWMHATOPUKH U
NPUMEHEHHE TMpPU PEIICHUH KOMOMHATOPHBIX
3aza4.

Pemenne KOMOMHATOPHBIX 3a/ad METOAOM
nepebopa 1Mo MpaBUIy YMHOKEHHSL.

O3znakomieHue c MOHATUSIMU
KOMOMHATOPHUKHU: Pa3MEIICHUSMHU, COYCTAHUSIMHU,
nepecraHoBKaMd U GopMylaMud OIS UX
BoluncieHus. OOBsACHEHHME U NPUMEHEHUE
dbopMyn Ui BBIYMCICHHS  pa3MELICHHUS,
MEPECTAaHOBOK M COYETAHHWI NpPU PEUICHUU 3aj1ad.
OzHakomyenne ¢ OuHomoMm HploToHa w
TPEYTOJIbHUKOM [Tackans. Pewienne
MIPAKTUYECKHX 3a/1a4 C UCTIOJIb30BaHUEM MOHATHIMA
Y TIPaBHJI KOMOMHATOPUKH.

YCTHBIN (pponTanbHBIH) OIIpoC
BBITIOJIHEHUE MTPAKTHUECKON pabOThI

W3ydyenne  KIACCHYECKOIO  OINpPEIEIICHUS
BEPOSATHOCTEH, CBOUCTB BEPOSITHOCTU, TEOPEMBI O
CyMME BEPOATHOCTEH.

PaccMmoTpenue BeposiTHOCTEH COOBITUI.

YCTHBIN (ppoHTaNBHBI) oIpoc
BBINOJIHEHHUE [TPAKTUYECKON pabOThI

O3HaKoMJICHHE C IpeaAcCTaBJICHUCM YHCJIOBbBIX
AAHHBIX U UX XaPaAKTCPUCTHUKAMMU.

Pemenue IMPAaKTUYCCKUX 3aJa4 Ha o6pa60TI<y
YHCJIOBBIX JaHHBIX, BBIYHMCJICHUC ux
XapaKTCPUCTHUK.

YCTHBIH (ppoHTATBHBII) OIpoc
BBITIOJTHEHHUE MMPAKTUICCKOU PabOTHI

@opMyIMpOBKA U IPUBEACHUE J10KA3aTEIbCTB
IIPU3HAKOB B3aWMHOT'O PACIOJIOKEHUS IMPSAMBIX U
IJIOCKOCTEN. Pacmo3sHaBaHue Ha 4eprexax u
MOJENISAX  Pa3du4HbIX  CIIy4yacB  B3aUMHOIO
pacmoyioKeHuss  NpsAMBIX U IUIOCKOCTEW,
apryMEHTHPOBAaHHE CBOHX CYKIECHUM.
@OopMyIMpPOBAHKUE ONPEAEICHUN, INPU3HAKOB U
CBOMCTB NApAJUICNIbHBIX W MEPHEHIUKYIAPHBIX
IIJIOCKOCTEM, IBYIPAHHBIX U JINHEWHBIX YIJIOB.

BrinmonHenne 1nOCTpOEHUs  yIJIOB  MEXAY
NpSAMBIMH, IPSAMONM U IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU I10 ONMCAHMIO M PACIIO3HABAHHUE HUX
Ha MOJECJISX.

[IpumeHenne IIPU3HAKOB 51 CBOMCTB
pacIoJIOKEHUsT MPSAMBIX M IUIOCKOCTEH IIpU
pEIICHNN 3a1a4.

N300pakenue Ha pUCYHKAX u
KOHCTPYMPOBAHHE HA MOJAEIIAX NEPIEHANKYIISIPOB
U HAKIOHHBIX K  IUIOCKOCTH,  IpPSIMBIX,
MapajuIeIbHbIX IIIOCKOCTEN, YTIIOB MEXTY NPSIMOU
U TIOCKOCTBIO U 000CHOBaHKE TTOCTPOCHUSI.

Pemenne 3a/1a4 Ha BBIYHCIICHHE
F€OMETPUYECKUX  BEJIMYUH. OnuceiBanue

YCTHBIN (ppoHTaNBHBI) OIpoC
BBITNIOJTHEHUE NTPAKTUYECKON pabOThI
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paccTosiHus OT TOYKH JI0 IJIOCKOCTH, MEXIY
IJIOCKOCTSIMH, MEXITY CKpEIIUBAOIIMMHUCS
MPSIMBIMU, MEXKIY MPOU3BOJILHBIMU (PUTypaMu B
MIPOCTPAHCTBE.

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

N300paxenne Ha yeprexax M MOJETAX
paccTosiHus M OOOCHOBAHHME CBOWMIX CYXJICHUU.
[Ipumenenue popMyI1 1 TEOpeM IIIAHUMETPUU IS
peuieHus 3auay.

O3HakoMJIEHHE C NOHATHEM MapaJIEIbHOTO
MPOEKTUPOBAHUS U €TI0 CBOMCTBAMH.

@opMyIMpOBAHHE TEOPEMBbl O  IUIOLIAIU
OPTOrOHAJIBLHOM MPOEKIIMM MHOTOYTOJIbHUKA.

[Ipumenenne Teopuu Jis  OOOCHOBaHUS
MMOCTPOEHUI U BBIYUCIICHUH.

ApryMEHTHUPOBAaHUE CBOMX CYXXIEHUH O
B3aMMHOM  PACHOJIO)KEHUU MPOCTPAHCTBEHHBIX

uryp.

YCTHBIN ((PpOHTATIBHBII) OMPOC
BBITIOJIHEHUE TIPAKTUYECKOM PabOTHI

Onucanue W XapakTepUCTHKA PA3IUYHBIX
BHUI0B MHOI'OI'paHHUKOB, NEpCUHUCIICHUC ux
3JIEMEHTOB M CBOWCTB.

N300pakenue MHOT'OI'PaHHUKOB u
BBIIIOJTHEHUE TIOCTPOCHHSI HA HU300pAKEHHSIX |
MOACIISIX MHOTOTPaHHUKOB.

Beruncienne TMHEWHBIX 3JIEMEHTOB M YIJIOB B

MIPOCTPAHCTBEHHBIX KOH(pUTyparusix,
apryMEHTHPOBAaHUE CBOUX CYXJICHUM.
XapakTepucTuka U H300paKeHHE  CEeuyeHUs,
pa3BepTKU MHOT'OTPaHHUKOB, BBIUHCIICHHE

IJTONIAJEH TOBEPXHOCTEM.

[Toctpoenne mpocredmx cedeHudl KyoOa,
npu3Mbl, nupamuabl. llpumenenue ¢axkToB u
CBEACHUN u3 IIaHuMeTpuu. O3HaKOMIIEHHE C
BUJAMU CUMMETpUi B IIPOCTPAHCTBE,
¢dbopMynMpoBaHHE ONpENEeNeHUH U  CBOMCTB.
XapakTepucTuka CHMMETPHUM TEJl BpallEHUs M
MHOTOI'PaHHHUKOB.

[IppuMeHeHHEe  CBOWCTB  CHUMMETPHM  IpPH
pemeHnH 3a1a4. Vcrnonb30BaHNe MPUOOPETEHHBIX
3HaHUM [UIS WCCIEAOBAaHUS W MOJEIVPOBAHUS
HECIIOKHBIX 3a/1a4. M300pakeHHe OCHOBHBIX
MHOTOTPaHHUKOB M BBIIIOJIHEHUE PUCYHKOB IIO
YCIIOBUSM 3ajau.

YCTHBIH (ppoHTATBHBII)
BBITIOJTHEHHUE MMPAKTUICCKON PabOTHI

OIpoc

O3HakomiIeHHME C BHAAMH Te€l BpalleHUs,
dhopmynupoBaHUE UX ONPEICIICHNUN U CBOWCTB.

DopMyJIMPOBAHUE TEOPEM O CEUYECHUM LIapa
IJIOCKOCTBIO TUIOCKOCTH, KacaTelbHOHU K cdepe.

XapakTepucTdka U U300pakeHHe  Tel
BpalllCHUSI, WX pa3BEepTKH, cedyeHud. PemeHue
3a7a4 Ha IOCTPOEHUE CEUYECHUM, BBIYMCICHHUE

YCTHBIH ((PpOHTATIBHBII) ONpoC
BBINOJIHEHUE TPAKTUYECKON pabOThI
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JUTHH, paccTOsIHUM, YIJIOB, TUIOIIAJICH.
[IpoBenenune nokazaTeNbHBIX PACCYXICHUM NpU
peleHnn 3a7ad4. IIpumeHeHue CBOMCTB
CUMMETpUM TIpU pEUIeHMH 3ajJad Ha Tela
BpalleHus, KoMOHWHanuio Ten. M3o0paxenue
OCHOBHBIX KPYIJIBIX TEJI U BBIIOJHEHHUE PUCYHKA
10 YCJIOBUIO 33J]a4H.

O3HaKOMJIeHI/I€ C TIIOHATHUSIMHU IUIOIIAAN U
00bEMa, aKCMOMaMHM U CBOWCTBaMHU. Pelrenue
3aJ1a4 Ha BBIYMCIICHHUE IUIOIIAJICH TIOCKHX (QHUTyp
C NPUMEHEHHEM COOTBETCTBYIONIMX (opMmya u
($akToB W3 IUTaHUMETpHH. 3ydeHue TeopeM o
BBIYHCICHUH OOBEMOB IPOCTPAHCTBEHHBIX TEl,
pelieHne 3amad  Ha  [pUMEHEeHHe  (opmyl
BBIUUCIICHUS 00BEMOB. M3yuenuwe dopmyn s
BBIYHCIICHUS IJI0IIAaeH MOBEPXHOCTEN
MHOTOI'PaHHHKOB u Ten BpallCHHS.
O3HAaKOMJICHHE C METOJIOM BBIYMCIICHHUS TLIOIIAH
MOBepXHOCTH  cdeprl. Pemenne 3amau  Ha
BBIUYUCJICHUC Hnomaneﬁ IIOBCPXHOCTHU
MPOCTPAHCTBEHHBIX TEL

YCTHBIN (pponTanbHBIA) OI1poc
BBITTOJIHEHUE TIPAKTUIECKOM pabOTHI

O3HakOoMJIEeHME €  MOHSATHEM  BEKTOpa.
N3yueHue nexkapTOBOW CHUCTEMBlI KOOpPAMHAT B
MPOCTPAHCTBE,  IMOCTPOEHHWE MO  3a/JlaHHBIM
KOOpJMHATAM TOYEK U IUIOCKOCTEH, HAXOXKICHUE
KoopauHaT Touek. HaxoxkneHue ypaBHEHUH
OKPYXHOCTH, cdepbl, IIOCKOCTH. Bbruucienue
pacCcTOAHUN MEXIy TOYKamu. M3ydyeHue CBOMCTB
BEKTOPHBIX  BEIMYHMH, TPAaBWI  PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE, MPABUI
HAaXO0KJICHUS KOOpAMHAT BEKTOpa B
MPOCTPAHCTBE, MPABWJI JACHCTBHI C BEKTOpPaMHU,
3aJlaHHBIMU KoopauHaTaMu. IIpuMenenue reopuun
IpYU PELICHUM 3aJ1a4 HA JIEUCTBUSI C BEKTOPAMH.
N3ydeHue ckaasipHOro MPOU3BEAECHUS BEKTOPOB,
BEKTOPHOE YypAaBHEHHE TNPSMOA M IUIOCKOCTH.
[Ipumenenne Teopuu NpU pelICHUH 3a7ad Ha
JIEUCTBUSA C BEKTOPaMH, KOOPJIWHATHBIM METOJ,
MPUMEHEHNUE BEKTOPOB JJISI BEBIYMCIEHUS BETUYNH
yraoB W paccrosHud.  O3HakOMJIEHHE  C
JIOKa3aTejIbCTBAMU  TEOPEM  CTEPEOMETPUH U
B3aMHOM PACMOJIOKEHUH MPSIMBIX U TIIOCKOCTEN
C HCIIOJIb30BAaHUEM BEKTOPOB.

YCTHBIH (bpoHTAITBHBII) orpoc
BBITOJIHEHHUE TIPAKTUIECKON PabOThI
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1
®opMbI M MeTOAbl KOHTPOJISI M OLEHKH pe3yJbTAaTOB O0y4YeHHMs [I0JKHBI MO3BOJSITH NPOBEPATH Yy 00y4aroIMXCsl He TOJbKO
c(hopMHUPOBAHHOCTDH NMPEIMETHBIX Pe3yJIbTATOB, HO M PA3BUTHE JUYHOCTHBIX U MeTANPEIMETHBIX Pe3yJIbTATOB 00yUYeHHsl.

Pe3yabTaThl ®opmMbI M1 METOAbI KOHTPOJIS U
OcHoOBHBIE IOKA3aTe/IM OLIEHKH pe3y/ibTaTa
(IMYHOCTHBIE U MeTanpeaMeTHbIE) OLIEHKH
JIMYHOCTHBIE Pe3yJIbTAThI
JUYHOCTHLIE: - IPOSIBJICHUE TPa’kIaHCTBEHHOCTH, TAaTPUOTU3MA; Hureprnperanus pe3yIbTaToOB

c(OpPMHUPOBAHHOCTH TMPEICTABICHUI O MATEMATHKE KaK

- 3HAHHUEC NCTOPUHU CcBOCH CTpaHBbI;

HAOJIFOCHUN 3a JIeATEIbHOCTHIO

YHUBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE MOJIECIUPOBAHUS | - JEMOHCTpALMS MOBEIEHUS, TOCTOMHOrO rpakjaHuHa PO oOydaromierocss B Ipolecce
SIBJICHUH U IIPOLECCOB, UJIESIX U METOAAX MaTEMATHUKU; MIPOSIBJICHUE aKTUBHOMW KU3HEHHOU MTO3ULINY; OCBOCHHUS o0pa3oBaTebHOI
[IOHMMaHUE 3HAYUMOCTH MATEMaTHKH JUI HAy4dHO- | - IMPOSIBIICHUE YBAXCHHS K HAILlMOHAIbHBIM U KYJbTYPHBIM | IPOrPaMMBI
TEXHUYECKOTO rporpecca, C(OPMUPOBAHHOCTD | TpaAMIKUIM Hapo10B PD;
OTHOIICHUS K MaTeMaTHhKe KaK K  YacTH
OO0IIIeYEeNTOBEUECKOW  KYJIbTYpbl 4epe3 3HAKOMCTBO C
ucTopuen pa3BUTHSA MaTeMaTHKH, 3BOJIIOLIUEH
MaTeMaTUYeCKNX HJICH;
- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITCIIEHOU H -JIEMOHCTpaIus c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS,
Wurepriperanuss  pe3yabTaToOB

OTBETCTBEHHOW TBOPUYECKOMN AEATEIbHOCTH

OTBCHAIOIICTO COBPEMCHHBIM PCAJIHMAM;
- IIPOABJICHUC 06H_ICCTB6HHOFO CO3HAHUI,

Ha6JIIOI[eHI/II71 3a ACATCIBbHOCTBIO

oOydaromierocss B Ipolecce
- BOCIIMTAaHHOCTb U TAKTUYHOCTb, o
. . | ocBOEHMs o0OpazoBarenbHON
- IEMOHCTpAIIHsI TOTOBHOCTH K CAMOCTOSTEIHbHON, TBOPUYECKOM
IPOTPaMMBI.
JIESITETTbHOCTH
- pa3BUTHE JIOTHYECKOTO MBIIIUICHUS, | - BBIOOp M MPUMEHEHHE METOJIOB M CIIOCOOOB pEIIeHUs
IMPOCTPAHCTBCHHOI'O B006pa)KeHI/I$I, AITOPUTMHUYCCKOU HpO(l)eCCI/IOHaJ'IBHBIX 3a1a4
KyJAbTYpBl, KPUTHYHOCTH MBIIUICHUS Ha OBHE
YIRIYDEL P . YPOBHE, WNurtepnperanust  pe3ynbTaToB
HeoOXxoguMoM st Oyaymied  mpodecCruoHaTbHOM .
HAOJIO/ICHUH 3a JEeSTeIIbHOCTHIO
NEeSITeNbHOCTH, JUIS TPOJODKEHHs O00pa3oBaHUs U
oOyuyaromierocss B Ipolecce
camMo00pazoBaHus; .
OCBOCHHUS o0OpazoBaTenbHON
- OBJIaJICHUE MATEeMAaTUYECKUMHU 3HAHUSAMU U YMEHUSIMH, DOMPAMMBL
HCO6XO)II/IMI>IMI/I B IIOBCECIHCBHOU XU3HU, IJIA OCBOCHUSA porp
VYcnentnoe MIPOXOKICHUE

CMEXHBIX  €CTECTBEHHO-HAy4YHBIX  JUCHMIUIMH U
JTVCIUTUIAH TIPO(ECCHOHANBHOTO NUKJIIA, IS TIOTYYCHUS
o0pa3oBaHMs B 00JaCTAX, HE TPEOYIOLIMX YTIyOJIeHHON
MaTeMaTHYeCKOH MOATOTOBKH;

- TOTOBHOCTb M CHOCOOHOCTH K OOpa3OBaHUIO, B TOM

yueOHOM NPaKTUKU.
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1

qrciIe caMOOGPA30BAHMIO, HA MPOTSIKCHHH BCEHl IKHU3HIL
CO3HATEJIbHOE OTHOIIICHHE K HENPEPBIBHOMY
00pa3oBaHUIO Kak YCIIOBHIO YCIIEIIHOM
npo¢eCCHOHATBLHON 1 00IIECTBEHHOH IeATEIIEHOCTH.

— TOTOBHOCTbH K KOJUIEKTUBHOU paboTe, COTPYIHHYECTBY
CO CBEpCTHMKaMM B 00pa30BaTelIbHOM, OOIIECTBEHHO
MOJIE3HOU, y4eOHO-HCCIEe0BATENbCKON, MPOSKTHOH U
IPYTHUX BUAAX ACATEIbHOCTU

- B3aUMOJCWCTBUE C OO0YYAIOIIUMHUCS, MPETOAABATEIAMU U
MacTepaMu B X0J1e O0yUEHHUS;

- COTPYAHMYECTBO CO CBEPCTHUKAMM U IIPENOJaBaTeNIIMU U
BBINOJIHEHUH PA3JIMYHOTO poJa e TeIbHOCTH

VYcenemnoe IIPOXOKJICHUE
y4eOHOM MTPaKTHUKH.
Yyactue B KOJUIEKTHBHBIX
MEPONPUITUSIX, TPOBOAUMBIX Ha
Pa3IUYHBIX YPOBHSIX

-OTHOWICHNE K TNPO(PECCHOHAIBHON ESITEIbHOCTH Kak
BO3MOXHOCTH ydacTtusa B peliCHUN JIMYHBIX,
OOILECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pobiem.

- I[eMOHCTpaL[I/ISI JKeJ1aHuAa y‘-II/ITbCSI;
- CO3HATEIHHOE OTHOIIEHHUE K MPOI0IKEHUIO 00pa30BaHus B
BY3e

- JeMOHCTpalus HHTepeca K Oyayuieit npodeccuu;

3aHaTus 1(0)
JUACLUIINHAM
VY4eOHast mpakTHKa
WNuauBuyanbHbIE TPOSKTHI

CIICMaJIbHbIM

MeETAIIPCIMETHDBIC PE3yJIbTaThl

—YMCHHC CaMOCTOATCIIBHO OIIpCaACIIATh oeian
JACATCIIBHOCTH MW COCTABJIATH IIJIaHBI ACATCIBHOCTU,
CaMOCTOATCIIBHO  OCYWICCTBJIAThb, KOHTPOJIUPOBATHL U
KOPPCKTHPOBATH JACATCIIBHOCTD, HCII0JIb30BaTh BCC

BO3MOXXHBIE PECYpPCBHl I JOCTHUKEHMS ITOCTABJIEHHBIX
Lenel M pealu3alluy IUIAaHOB JESATEIbHOCTH; BBIOMpATh
YCIIEIIHBIE CTPATErMH B PA3JIUYHBIX CUTYaLUAX;

-11eJIeyCTPEMIIEHHOCTh B IMOMCKAX U MPUHSTUU PEIICHUH,

- OpraHu3alys CaMOCTOSATEIbHBIX 3aHATHI B X0/I€ U3yUEHUs
00111€00pa30BaTENbHBIX AUCITUIUINH;

- YMEHHE TIaHUPOBATh COOCTBEHHYIO JESITEIbHOCTD;

- OCYIIECTBIICHHE KOHTPOJS M KOPPEKTUPOBKH
JIeSITENIbHOCTH,

- HCIMOJb30BAHUE PA3JIMYHBIX PECYPCOB ISl JOCTHIKEHHS
MOCTaBJICHHBIX LIEJICH

CBOEH

KonTtposb rpaduka BBITOJHEHHUS
VHIUBUY AJIbHOMN MPOEKTHOM
paboTsl oOyyaromerocs

CO00pa3UTETHLHOCTD u UHTYUIHUS, Pa3BUTOCTH
IIPOCTPAHCTBEHHBIX MpEICTaBICHU; CIIOCOOHOCTE
BOCIIPMHUMATH KPAacOTYy U TApMOHHUIO MHUpA.
— BIAACHUE S3LIKOBLIMU CPEACTBAMU: YMEHHE SICHO,| - AEMOHCTpANNsA KOMMYHUKATHUBHBIX CIIOCOOHOCTEH; Habmonenue 3a poJBIO
JIOTUYHO W TOYHO WU3JIaraTh CBOIO TOYKY 3pEHUs,| - YMCHHC BECTH JMAJOr, YYUTBIBAas MO3MIHMIO JPYTHX | 00ydarolierocs B rpyure;
HUCIOJb30BaTh aIEKBATHLIE SI3LIKOBBIE CPEACTBA. Y4YaCTHHUKOB JCATECIIBHOCTH, nopTQonaro

- YMEHHUE pa3pennTh KOHQIUKTHYIO CUTYaITHIO
— BIAJeHHE HaBBIKAMH II03HABAaTENILHOM, Yy4eOHO- | - JEMOHCTpAIMs CIOCOOHOCTEH K yueGHO-HccenoBareibekoi | CeMuHaphl
HUCCIEA0BATEIbCKOM U TPOEKTHOW  JIEATEIIbHOCTH, | U MPOEKTHOM JAEATEIbHOCTH; Hay4no-npaxTuueckue
HaBbIKAMH  pa3pelieHuss TMpodsieM; CHOCOOHOCTh | | - HMCIIOJIb30BAHHUE Pa3IUMYIHBIX METOZIOB penIcHU:A KoH(epeHIun
IFOTOBHOCTH K CaMOCTOATCIBHOMY IIOMCKY METOI0B NPAKTHYCCKUX 3aJa4 KOHKprBI
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pCeHICHUS ITPAKTUYCCKUX 3d/1a4, HIPUMCHCHHIO PASJIMYH BIX

METOOB ITO3HAHHUS,
BJIaJICHUE HaBBIKAMHU IIO3HABATEIIbHOW pedeKCHr Kak
OCO3HAHMUSI COBEPLIAEMBIX JACHUCTBUN M MBICIUTEIBHBIX
MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, IPAHUI] CBOETO
3HAHUS W HE3HAHMs, HOBBIX IT03HABATCILHBIX 3a/ad U
CPEACTB JJISl UX JOCTHUKEHUSI.

OnuMmnuaas

—TOTOBHOCTH ¥ CHOCOOHOCTH K CaMOCTOSITEILHOU
MH(POPMAIIIOHHO-TI03HABATEIbHOM NEeSITeIbHOCTH,
BKJIIOYass YMEHHE OPHUEHTHUPOBATHCA B  PA3IMYHBIX
HUCTOYHUKAX HH(OpPMALIUU, KPUTHYECKH OIECHUBATh H
UHTEPOPETUPOBATh  MH(POpPMAIUIO, TMOJNy4aeMylo U3
Pa3IUYHBIX UCTOYHUKOB.

- 9(ppexTuBHBII TOMCK HEOOXOAMMOI HHPOPMAIIH;

- HCHOJB30BaHME pPAa3IHYHBIX HMCTOYHHMKOB HH(OpMaImy,
BKJTI0Yas JICKTPOHHBIE;

-IEMOHCTPAIHUS CIOCOOHOCTH CAMOCTOSATENFHO UCIIOIb30BaTh
HEOOXOJMYIO uHpopmarmo IS BBITIOJIHEHUS
MIOCTABJICHHBIX yUeOHBIX 3a/1a4;

[TonroroBka pedeparos,
JOKJIaJIOB, UCIIOJIb30BaHUE
ANEKTPOHHBIX UCTOYHUKOB.

HaGmronenne 32  HaBBIKAMHU
paboThI B JIOOATBHBIX,
KOPIIOPAaTHBHBIX U JIOKAJTHHBIX
WH(POPMAIIMOHHBIX CETSIX.
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1 IIpuioxenne 1
OBPA30OBATEJIBHBIE TEXHOJIOI'MA

YcneurHoe ocBoeHHE Y4eOHOM AUCIUIUIMHBI MaTeMaTuka rnpeanojaracT akTHBHOE, TBOPUECKOE
ydJacTHe 00y4arolIerocsi Ha BCeX 3Tanax €ro OCBOSHMS IyTeM IIJIAaHOMEPHOU, CHCTEMAaTHUECKON
paboTbl. B mpenogaBaHuM MCHOJB3YIOTCS JICKIMOHHBIE M MpaKTH4YeCKHue (HOPMBI MPOBEIACHUS
3aHATUH, THPOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOIMH, UTPOBBIE TEXHOJIOTHH.

AKTHBHbIE U MHTEPAKTUBHbIE GOPMBI IPOBEIeHUS 3aHATHH

Cemectp Bun 3anarus Tema Hcnonb3yemblie Komnuectso
aKTHBHbIC U 4acoB
MHTEPAKTUBHbBIE
(bopmbI
1 [paktryeckoe | Tema 4.11 Buxkropuna «Becenas 2
3aHsATHE Pemenue 3a1a4. OCHOBBI | TPUTOHOMETPHS
TPUTOHOMETPHUHU.
TpuroHomerpuyeckue
byHKINN
1 [Ipaktuyeckoe | Tema 7.15 Maremarnueckas 2
3aHSTHE Kombunaruu urpa «OcHOBHbBIE
MHOT'OI'PAaHHUKOB M T€Jl | MOHATHUA O Telax M
BpalLEHUSI HOBEPXHOCTAX
BPALLECHUSD
1 [Ipaktnueckoe | Tema 7.3 Keiic- 3anstue «Ky6 2
3aHATUE [Tapannenenunen, Ky0. | U ero H300pakeHUE»
Ceuenue KyOa,
napaJuiesnenunena
2 [Mpaktraeckoe | Tema 9.5 Maremaruueckas 2
3aHATHE Crenmenn ¥ KOpHHU. | Urpa «CBolicTBa
CrenenHas GyHKUUSA CTETIEHU c
palOHATBHBIMU
MOKa3aTeIsIMU»
2 I[Mpaktuueckoe | Tema 10.2 Maremaruydeckas 2
3aHATUE Pemenue nokasarenbHbIX | mrpa «Pemenune
YpaBHEHUI U HEPABEHCTB | CHCTEM
MIOKa3aTeNbHBIX
YPaBHEHHI»
2 [paxtraeckoe | Tema 10.3 Maremarudeckas 2
3aHATUE Cucremsl urpa «Pemenne
MOKa3aTeNbHbIX cUCTEM
ypaBHEHUI IOKa3aTeNbHbBIX
ypaBHEHUID
2 [Mpaktiueckoe | Tema 11.1 Marematnueckas 2
3aHATUE Jlorapugpm gucna. | urpa «Jlorapudmon
JlecsaTnunbIi u
HaTypaJbHbIN
Jorapu(Mmbl, YUCIIO €
Hroro 14
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