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PACCMOTPEHO:

Ha 3acenanun MK «OY ] u AJl»
IIporokom Ne OT«__ » 20 r.
[Ipencenarens MK

beurox D.P.

PaGouas mporpamma  obOmeoOpazoBaTenbHOM — yyeOHOW — muctumuasl  O/1.07

«Matemartukay» pazpaboraHa
HA OCHOBe TpeOOBaHMIi:

denepaabHOrO  TOCYIAapCTBEHHOTO  O0Opa3oBaTeNbHOTO  CTaHIApTa  CPEIHEro
npodeccuonansHoro obpazoBanus mo mpodeccun 11.01.02 Pammomexanuk (yTB.
nprka3oM MuHucrepcTBa oopasoBanus u Hayku P® ot 05 aBrycra 2022r. Ne 677);

denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTeNbHOrO CTaHAAPTa CPETHEro OOIIero

oOpa3oBanus (yTB. mpukazoM MuHucTepcTBa oopasoBanus U Hayku PO ot 17 mas 2012 .
N 413);

HA OCHOBE MOJIOKEHUIA:

denepanbHOl 00pa3oBaTeNbHON MporpamMmbl cpeaHero oomiero obpasoBanust (YTB.
npukazoM MunucrepcTBa npocsemienust Poccuiickoit @enepauun ot 18 mas 2023 r. N
371).

¢ yueTom:

peKOMEHALUN N0 peaau3aluu CpeAHero oOliero oopa3oBaHus B NpeAesaX OCBOCHUS
o0pa3oBaTeNbHONW MPOrpaMMBbl CpeAHero mnpodeccuoHanbHoro obpazoBanus (IIucemo
Munnpocsenienust Poccun ot 01.03.2023 Ne 05-592 «O HampaBiieHUH pPEKOMEHIAUI);
paboueii mporpammbl BocnuTanus 1o mpodeccun 11.01.02 PagmomexanHuk (yTB.
npukaszom aupexkropa OKIIOY «HI'TTKW» Muntpyna Poccun ArapkossiM H. H. ot 31
asrycra 2021r. Ne 167);

IpUMEpHOM pabouell mporpaMmsl 0011e00pa30BaTeIbHON AUCHUILIUHBI «MaTeMaTHKa
Ui poecCHOHANBHBIX 00pa3oBareNbHbIx opranmzanuii (OPI'BOY JIIIO HMPIIO,
npotokos Ne 14 ot 30 HostOpst 2022r.).

B COOTBETCTBHH C y4eOHBIM IU1aHOM 110 crieruanbHocTH 09.02.07 MHpOopMalimoHHbIe CUCTEMBI U
nporpammupoBanue (yTB. mpukazom jaupekropa DKIIOY «HITTKW» Munrpyna Poccuu
ArapkossiM H. H. ot 29.06.2023.

Opraausammsi-pa3padoTunkK padodeil mporpamMmel:

denepanpHOe KazeHHOe MpodeccuoHanbHOe o0Opa3oBaTenbHOE yupexkaeHue «HoBOKy3HelKHit
TOCYIApCTBEHHBI T'YMaHUTAPHO-TEXHUYECKUM KOJUIEIK-UHTEPHAT» MUHHCTEPCTBA Tpyaa M
couuanbHOM 3amuThl Poccuiickon denepaunu

Paspab6orunk: Koctenko H.B. nmpenonaBatens Boiciiel kBanudukanonHoit kareropun OKIIOY
«HI'TTKW» Muntpyna Poccun

Peniensent: Anapuanosa A.C. npenojiaBarens Bbiciiel kBaaudukannoHHon kateropun @KIIOY

«HITTKW» Muntpyna Poccun.
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1 TTACHOPT PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIHUITIJIAHBI
1.1. O0sacTh NPpUMEHEHUsI NPOTrPaAMMbI
PaGouast mporpamma o61meo0pazoBaTenpHOM yaeOHon auctumumabsl OJ].07

«Marematukay SIBJISI€TCA YacCThIO aJaTUPOBAHHON 00pa30BaTEIbHON MPOrpaMMBbI

cpenHero mnpodeccuoHaIbHOrO 00pa3oBaHMs MOJATOTOBKH KBaTU(UIMPOBAHHBIX

pabounx, ciayxammx (namee — AOIT CITIO TIKPC) B cootBerctBum ¢ ®I'OC 1o

npodeccun 11.01.02 PagnomexaHuk.

1.2. MecTo 0011eo0pa3oBaTe/ibHON Y4eOHOM TUCUMILIMHBI B CTPYKTYpe

AOII CIIO IICC3

B yue6nom mnane [TKPC no mpodeccun 11.01.02 Pagunomexanuk yueOHas
muciummaa  OJ1.07 «Marematuka» BXOJHT B COCTaB  00S3aTSIBHBIX
0011e00pa3oBaTeNbHbIX YY€OHBIX TUCIUTLINH.

1.3. Heanb U IUIAHUPYeMble pe3yJibTaThbl OCBOCHUSA
o01eo0pasoBareibHOM yueOHoM qucuuiinabl Q1,07 «MaTemMaTuka

PabGouass mporpamma AWCHMIUIUHBI OPUEHTHPOBAHA HA JOCTHXKEHUE

CIEAYIOIIUX LIEIEH:

e (opmMupoBaHHE IEHTPAIBHBIX MaTEMAaTUYECKHX TMOHATUMA (YMCIIO0, BEIMYUHA,
reoMeTpudeckas  ¢urypa,  TEpeMEeHHas,  BEPOSTHOCTH, byHKIMS),
o0ecrneunBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MATEMAaTHYECKOIO
o0Opa3oBaHus 00yYaIOLIUXCS;

® [o/ABEACHUE OOYYArOMIMXCS Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIEero MUpa, TOHUMAaHUE MAaTEMAaTUKH KaK
4acTH 001N KyJIbTYpPhI YEJIOBEUECTRA;

® Da3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0yYarommuxcs,
MO3HABATEJILHOM aKTUBHOCTH, HCCIICIOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIIICHUS, UHTEepeca K M3YYECHUI0 MaTeMaTHKH;

e (dopmupoBaHre (QYHKIIMOHAIBHOW MaTEMaTUYECKONW TPAMOTHOCTH: yMEHUS
pacrno3HaBaTh MaTEMAaTUYECKHUE ACTICKTHI B PEATbHBIX JKU3HEHHBIX CUTYAIIUAX U

OpU U3YYEHHM JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
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3aKOHOMEPHOCTEH, (popMyIMpoBaTh MX Ha S3bIKE MATEMAaTHKA W CO37aBaTh

MAaTCMaTUICCKHUC MOACIIN, IMPHUMCHATH OCBOCHHBLIM MaTeMaTUYCCKMU arrapar

Al pCHICHUS IIPAKTHUKO-OPUCHTUPOBAHHBIX 3a4dd4, HWHTCPIIPCTUPOBATL U

OIICHHBATD ITOJIYUCHHLIC PC3YJIbTATHI.

OcBoeHue cojnepkaHusi 0O0Ie00pa3oBaTeIbHON yUYeOHOW JTUCHUIUIMHBI

O4.07 «MaremaTtuka» oOeCHeYMBaET JOCTHIXKEHHUE CTYJIEHTaMH CJICIYIOIMINX

pEe3yJIbTATOB:
JIMYHOCTHBIE PE3YJIBTATBI
B cepe c(OPMUPOBAHHOCTh TPAKIAHCKOH MO3UIUU O0OydJalomerocss Kak
rPaKIaHCKOT0 aKTUBHOI'O UM OTBETCTBEHHOIO0 WIEHA POCCHHWCKOTrO OOILEeCTBa,
BOCIIMTAHUS: MPEJCTaBICHHEe O MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHHUPOBAHUS
pa3UYHBIX CTPYKTYp, SBJICHUH, NMpOLEAYp I'PakJaHCKOro oO0IlecTBa
(BBIOOpBI, OMpOCHI M JpYroe), YyMEHHE B3aUMOJCICTBOBATH C
COLMAIBHBIMU MHCTUTYTaMHU B COOTBETCTBUU C HUX (QYHKUUAMHU H
Ha3HAYCHUEM;
B cepe C()OPMHUPOBAHHOCTh  POCCUHCKOM  Ipa)kJaHCKOW  HMIEHTHUYHOCTH,
NaTPHOTHYECKOTO YBOKEHHsSI K TPOIUIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTHKH,
BOCIIMTAHUSI: LIEHHOCTHOE OTHOILIEHHE K JIOCTUKEHUSAM POCCHUMCKUX MaTeMaTHKOB U

pPOCCHUICKOM  MaTE€MaTHYE€CKOM  IIKOJIbI, HCIOJb30BAHHE  ITUX
JOCTHKEHUH B IPYrUX HayKax, TEXHOJIOTUSX, Cepax IKOHOMHKH,

B c(epe 1yxoBHO- OCO3HaHME  JYXOBHBIX  I[IEHHOCTEH  POCCHICKOIO HapoJa,

HPaBCTBEHHOI'0 c(OPMHPOBAHHOCTh ~ HPABCTBEHHOT'O CO3HAaHMsI,  ITUYECKOIO

BOCIIUTAHUSA: MOBE/ICHUSI, CBA3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUM
HAayKH W JEATEIBHOCTBIO YUYEHOIO, OCO3HaHHE JMYHOIO BKJIAJa B
MIOCTPOEHHE YCTONYMBOrO OyyIIEro;

B cepe ACTETUUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAsl 3CTETUKY MaTEMaTHUECKUX

3CTETHYECKOro 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELIECHUH, pacCyXJIeHuH,

BOCIIUTAHHSA: BOCIIPUMMYHUBOCTh K MAaT€MaTH4YECKUM AaclleKTaM pa3jIu4HbIX BHJIIOB
HCKYCCTBa;

B cepe c(OPMHPOBAHHOCTh yYMEHHUS NPUMEHATh MaTeMaTHYeCKUE 3HAHUSA B

¢pusuveckoro MHTEpecax 3/70pOBOTr0 U 0€30MacHOro odpasa >KM3HH, OTBETCTBEHHOE

BOCIIUTAHHSA: OTHOLIEHME K  CBOEMY  3/J0pOBbIO  (310pOBO€  IHTaHHE,
cOaaHCUPOBAaHHBIM  PEXHUM 3aHATHM M OTAbIXa, peryJspHas

(pHSquCKaH aKTHBHOCTB), (pHBquCKOe COBCPHICHCTBOBAHUC TIIPpU
SaHﬂTHﬂXLCHOpTHBHO-OSHOpOBHTGHBHOﬁQﬂeﬂTeHLHOCTBHX

B cepe TPyaA0BOIO
BOCIIUTAHUA:

TOTOBHOCTh K TPYIY, OCO3HAHHE IIEHHOCTH TPYAOTIOOHs, WHTEpEC K
pa3nuaHBIM cepam MpodecCHOHATBHON JTEeATEIPHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW M €€ MPUIIOKEHUSIMHU, YMEHUE COBEPIIaTh OCO3HAHHBIM
BBIOOp Oynymed mpodeccun U peanu3oBbIBaTH COOCTBEHHBIC
KU3HEHHBIC TJIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTUYECKOMY
00pa3oBaHWI0 W CaMOOOpa30BaHUIO HA TPOTSHKEHWU BCEH KU3HH,
TOTOBHOCTh K aKTHBHOMY Y4YaCTHIO B PEIICHUU MPAKTUYECKUX 3a]ad
MaTeMaTHYeCKOH HAIPaBICHHOCTH;




B cepe
IKOJIOTHYECKOT0
BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH SKOJIOTMUECKON KYJIbTYphl, IOHUMAHUE BIUSHUS
COIIMAIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U
COLIMATIBHOW  cpeibl,  OCO3HAaHWE  TJI00AJBHOTO  XapakTepa
JKOJIOTUYECKUX pooiiem, OpHUEHTALIUS Ha MIPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUH JUIs pellIeHus 3a1a4 B 001acT OKpYyKarolien
cpenbl, IUIAHUPOBAHUE TIIOCTYNIKOB U OLIGHKA HX BO3MOXKHBIX
MIOCJICAICTBHI JIJIs1 OKPY>KaIOIEH Cpeibl;

B IOHUMAaHHUH
HEHHOCTH HAYYHOI0
NMO3HAHUA:

c(OpPMHPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMN MPAKTUKHU,
MOHMMAHUE MaTEeMaTHYeCKOH HayKu Kak cdepbl 4YeloBEUYEeCKOU
NEeSTENIbHOCTH, JTaroB €€ pa3BUTUS M 3HAUYUMOCTH [UIsl Pa3BUTUSA
LUMBWIM3AIMY, OBJAJCHHUE SI3bIKOM MAaTEMAaTUKH W MaTeMaTU4eCKOU
KYJIbTYPOH KaK CPeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIIATh
MPOEKTHYIO U UCCIIEIOBATENbCKYIO JESTEIbHOCTh MHIUBUIYAIbHO U B
rpymnrmne.

METAIIPEAMETHBIE PE3YJIBTATBI

B cdepe yHuBepcaJbHbIX Y4eOHBIX 03HABATEJIbHBIX 1eCTBHIH:

BJIaJicHHe 0230BbIMH
JOTHYeCKUMH
JNeHCTBUAMMU:

- BBISIBJISITb M XAapaKTEepU30BaTb CYLIECTBEHHbIE IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, IMOHATUHA, OTHOLICHUM MEXIy
HNOHATUSAMH,  (OpPMYIUpPOBATH  ONpEACTCHHUS  IOHATHH,
YCTAQHaBJIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCU(PHUKAIUH,
OCHOBaHMSA JUIsI OOOOWIEHWSI ¥ CpPaBHEHHSA, KPUTECPHH
HPOBOJIUMOI0 aHAJIN3a;

- BOCIIPHHUMATh, (OPMYJIUPOBATH U MPEOOPA3OBHIBATH CYKICHHUS:
YTBEPAUTENIbHBIE U OTPHUILATENIbHbIC, €AWHUYHbIEC, YaCTHBIE U
o011re, yCIOBHEIE;

- BBIABIIAITH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopeuyusi B (dakTax, JaHHBIX, HAOMIOJCHUIX U
YTBEPKACHUSX, IMpeajgaraTb KPUTEPUM JJIs  BBIABICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;

- IeNIaTh  BBIBOJBI C  MCIIOJIB30BAHMEM  3aKOHOB  JIOTHKH,
JIeTyKTHBHBIX u MHIYKTHBHBIX YMO3aKII0YEeHUH,
YMO3aKJI4YEHNUH 110 aHAJIOTUH;

- IPOBOJAMTH CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MaTEMaTHYECKHX
YTBEp)KJICHUH (TMpsiMble W OT MPOTHUBHOIO), BBICTPAUBATh
apryMeHTaluo, MPUBOJUTh NPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJIECHHSI U BBIBOIBI;

- BbIOUpaTh croco0 pemieHuss ydeOHOM 3agaud  (CpaBHUBATh
HECKOJIbKO  BAapUaHTOB pELIeHHs, BbIOMpaTh Hauboiee
NOAXOMAIIMM ¢  Y4ETOM  CaMOCTOSITEIbHO — BBIIEJICHHBIX
KPUTEPUEB).

BJIaJieHHe 0230BbLIMHU
HCCJIea0BaATeILCKUMH
JNeHCTBUAMMU:

- ICIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BATENbCKUIT MHCTPYMEHT
No3HaHusA,  (opMyaHMpoBaTh  BOMPOCHL,  (PUKCHPYIOIIUE
MPOTUBOpEUHE, MpobdIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
¢dbopMHpOBaTh TUMOTE3y, APryMEHTHPOBATh CBOIO IO3UIIMIO,

MHEHHE;
- IPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT,
HCCJICIOBAaHIE I10 YCTaHOBJICHUO 0COOEHHOCTEH

MaTeMaTHYECKOTO OOBEKTa, SBIICHUS, MPOLECCa, BBHISIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMU, IBJICHUSIMH, TTPOIIECCAMH;

- CAMOCTOSITENbHO (HOPMYIHPOBaTH OOOOIIEHUS U BBIBOIBI I10
pe3yinbTaTaM MNpOBEAEHHOr0 HAOJIIOACHMS, HCCIIeI0BaHus,
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OIICHMBATh  JIOCTOBEPHOCTh  IOJYYCHHBIX  PE3yJbTATOB,
BBIBOZOB M 0000IIEHNI;

- IPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe
BBIBUTATh TMPEIIOJIOKEHUS O €ro pa3BUTHH B HOBBIX
YCIIOBUSX.

pabora ¢
uHdopmanmeii:

- BBIABIIATH J(PUIMTH HHPOPMALIUHY, TAaHHBIX, HEOOXOJUMBIX IS
OTBETa Ha BOIPOC U JJI PEUICHUS 3a/1a4U;

- BBIOMpaTh HMHGOPMAIMIO W3 HCTOYHUKOB pPa3IMYHBIX THIIOB,
AQHAJIM3UPOBATh, CUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
UH(POPMALIHIO PA3IUYHBIX BUAOB U (POPM IpEACTaBICHUS;

- CTPYKTYpUpPOBaTh HH(OPMALIKIO, IPEJICTABIATH €€ B Pa3IMUHBIX
(dbopmax, HIUTIOCTPUPOBATH TpaUUIecKH;

- OLICHUBATh HAAEKHOCTh HMHGOPMAIMU [0 CaAMOCTOSITEIILHO
c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

B cdepe yHuBepcaibHbIX KOMMYHHUKATHBHBIX JIeiCTBMIi:

ooIenue:

- BOCIIPHHUMATh U (POPMYyITUpPOBATH CYXKIEHHUS B COOTBETCTBHH C
YCIOBUSIMH M ULENSMH OOIIEHHSA, SICHO, TOYHO, TI'PAaMOTHO
BBIPA)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX W THCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 10 XOAY pELICHUs 3a/adH,
KOMMEHTHPOBAThH MOJTyYECHHBIH Pe3yIbTarT;

-B  XO0Je¢ OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY
o0cyxmaemMoil  Tembl, MPOOJIEMbI, pelIaeMOd  3ajJauu,
BBICKA3bIBaTh HJICM, HAICJICHHBIE Ha TIIOMCK pEIIeHuS,
COIIOCTABIISITh CBOM CYXACHUS C CYXICHHSIMH JPYTUX
YYaCTHHKOB JAManora, oOHapy»XHBaTh pa3jinyue M CXOJCTBO
MO3HIINH, B KOPPEKTHOH popme HhopMyarpoBaTh pazHOTIIACHS,
CBOM BO3PayKCHUS;

- IPEACTaBISITh PE3yAbTaThl PEHICHUS 3aJadd, JKCIIEPHUMEHTA,
UCCIIEIOBaHMsI, IPOEKTa, CaMOCTOSATENILHO BhIOMpATh (hopmar
BBICTYIJICHHS C YYETOM 3ajad Mpe3eHTalui U 0coOeHHOCTEH
ayJUTOpPHUH.

B cdepe yHnBepcaibHbIX peryJIsiTHBHBIX JeHCTBHI:

BJIA/ICHUE IPpUEMaMHU

- COCTABJIATH IIJIAH, AJITOPUTM PCUICHUSA 3a/1a4H, BBI6I/IpaTI:> Croco0

CaMOOPraHM3alNH pelieHuss ¢ y4€ToM HMEIOUINXCS PECypcOB M COOCTBEHHBIX
cBOeH y4eOHOH n BO3MOXHOCTEH,  apryMEHTHUPOBaTb W  KOPPEKTUPOBATH
001IeCTBEHHOM BapUAHTHI pEIIEHUH ¢ y4€TOM HOBOW MH(POPMAIIUH.

padoThI:

BJIaJICHUE TIPUEeMaMU - BJIJIETh HAaBbIKaMU MO3HABATEJIbHOM pediiekcun Kak OCO3HaHUs
CAMOKOHTPOJIAA: COBEpIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, HX

pEe3ynbTaTOB, BIIAJIETh crocobamu CaMOIIPOBEPKH,
CaMOKOHTpOJISL ~ IIpolecca M pe3ylpraTa  pELICHHs
MaTeMaTHYeCKOU 3aJ1a4H;

- IPEIBUJETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIpU
pelleHnn 3a7add, BHOCUTh KOPPEKTUBBI B JESTENBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLICHMBAaTh COOTBETCTBME pe3yJbTaTa LEIM M  YCIOBHUSAM,
OOBSACHATH TNPUYMHBI JOCTWKEHUS WIU  HEJOCTHUKEHHS
pe3ybTaTOB JAEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLICHKY
PHUOOPETEHHOMY OIIBITY.




NpPUHSITHE Ce0sT 1 - 0CO3HABaTh CBOM JOCTIDKEHUS M Ci1a0ble CTOPOHBI B YYCHUH,

APYrux: IIKOJIbHOM W BHEIIKOJbHOM OOIICHUH, COTPYAHUYECTBE CO
CBEPCTHUKAMH U JIFOJbMH CTapIIUX MTOKOJCHUH;

- IpUHUMATh MOTHUBBI U aApPryMEHTHl JPYyrUX IIpU aHaIu3e
PE3yJIbTATOB JEATEIbHOCTH;

- IPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLINOKY;

- BHOCHTh KOHCTPYKTHBHBIC MPEJIOKCHUS [UII COBMECTHOI'O
pelieHus yueOHbIX 3a1a4, mpooaem

COBMeCTHAasl - IOHMUMAaTh M UCIOJb30BaTh IMpPEUMYIIECTBA KOMaHAHOH U

NeSTeJIbHOCTD: WHAWBUAYAIbHON pa0OTHl TpH pelieHHH YYeOHBIX 3aad,
NPUHUMATh 1EJb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATH
OpTaHHU3AINI0 COBMECTHON pabOTHI, pacpeIeNaTh BUIBI padoT,
JIOTOBAapHUBATHCS, OOCYXKIATh IMPOLECC U PE3YyIbTaT padoTH,
000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

- y4aCTBOBATh B IPYIIOBBIX opMmax paboTsl (00Cyx)aeHUsI, 0OMeH
MHEHUH, «MO3TOBBIE IITYPMB» W WHBIC), BBIIOIHITH CBOIO
4acTh pabOThl M KOOPIUHUPOBATH CBOM JCHUCTBHSI C JAPYTUMH
YJIecHAMU KOMAH/IbI, OIICHWBAaTh Ka4eCTBO CBOETO BKJIaJa B
o0mMi TPOAYKT IO KpUTEpUsAM, cHOpMYTHpPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHSI.

IHNPEIMETHBIE PE3YJIBTATbBI

ITo yueGHOMY Kypcy «AJiredpa M Ha4Ya1a MATEMAaTHYECKOr0 aHAJIH3a»

Yucna u eviuucnenun:

® OIIEPUPOBATh MMOHATHSAMH: PALMOHAIBHOE U JEWCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs U
JecsITUUHas ApoOb, IPOLEHTHI;

® BBINOJIHATH apU(PMETHUECKUE ONIepaLH C pAllMOHAIBHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH;

® BBINIOJIHATh NPUOIMKEHHBIE BBIUMCIECHUS, HCIOJNb3Yys IpaBUja OKpPYIJIEHUs, JelaTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN;

® OIIEPUPOBATh MOHATUSAMU: CTENEHb C LIENbIM IOKa3aTeleM, CTaHJIapTHas (Gopma 3arucH
JNEUCTBUTEIILHOTO YHUCIA, KOPEHb HATYPaJbHOW CTEIEHH, MCIOJIb30BaTh IMOAXOASALIYIO
dbopMy 3amMcu JEWCTBUTENBHBIX YHCEN JUISl pElIeHUs MPaKTUYECKUX 3aJad |
MIPEACTABICHUSA JAaHHBIX;

® OIIEPUPOBATH MOHATHAMU: CHHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YIUIA, UCIIOJIb30BaTh
3aMMch MPOU3BOJIBHOIO YIila uepe3 00paTHbIE TPUTOHOMETPUYECKHE (DYHKIINU.

® OIICPUPOBATH MIOHATUAMU: HATYPAIBHOE, LIEJI0€ YUCIIO, UCII0JIB30BATh IPU3HAKHU IEIUMOCTH
LEJIBIX YUCEJI, Pa3JI0KEHHUE YMCiIa Ha IPOCThIE MHOXKUTENH JJI PELICHUS 3a1a4,

® OTIEPUPOBATH MTOHATUEM: CTEIIEHb C PAlMOHAIBHBIM [TOKA3aTENIEM;

® OIIepUPOBATh NOHATUAMU: Jorapudm ymcia, 1ecATUYHbIE U HaTypajbHbIE JorapudMsl.

Ypa(menuﬂ u nHepaeencmea:

® OTIEPUPOBATH MOHATHIMM: TOKJECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJ0€, PAalMOHAIBHOE,
HMPPALMOHAIIEHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHHUE;

®BBLIMIOJHATH  NPeoOpa3oBaHUSI  TPUTOHOMETPUYECKMX  BBIPQXKEHUH W pemaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;

® BBIMOJIHATH MpeoOpa3oBaHUsl 1ENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIpAXKEHUN U
pelaTe OCHOBHBIE THUIIBI ILIEJIBIX, PAllMOHAIBHBIX M WPPALMOHAIBHBIX YpPAaBHEHUN U
HEPaBEHCTB;

® [IPUMEHATh YPAaBHECHHsI U HEPABEHCTBA JUIS PELICHHUS MAaTeMaTWYECKHMX 3a7ad M 3a/1ad W3
pa3nuYHbIX 00J1aCTe HAYKU U peallbHOM KHU3HH;




® MOJIETUPOBAaTh pEAJbHbIE CUTyallMd Ha S3bIKE€ anreOpbl, COCTAaBJIATh BBIPAKECHHUS,
YPaBHEHHMsI, HEPABEHCTBA II0 YCJIIOBHUIO 3aJaydd, UCCIIENOBAaTh IIOCTPOEHHBIE MOJCIU C
UCIIOJIb30BAHUEM alIapaTa ajireopsl.

® [IPUMEHSITh CBOICTBA CTENIEHHU JUIsl NPE0Opa30BaHMsl BBIPAKEHUH, OIIEPUPOBATH TOHATUAMU:
II0OKA3aTeIbHOE YPABHEHME M HEPABEHCTBO, peUIaTb OCHOBHBIE THUIIBI IIOKA3aTEJIBHBIX
YPaBHEHUH U HEPABEHCTB;

® BBINIOJIHATh IIPEOOpPa30BaHUS  BBIPAKEHHWH, COAEp)KalMX Jiorapu@Msel, OINEpUPOBATH
HNOHATUSAMU: JIOrapu(pMHUUECKOE YpaBHEHHE M HEPaBEHCTBO, pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB;

® HaXOJWTbH PEIICHUS IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

® OIIEPUPOBATh MOHATUAMU: CHCTEMA JIMHEHHBIX YPAaBHEHUN M €€ PEIIECHUE, UCIOJIb30BATh
CUCTEMY JINHEHHBIX YPAaBHEHUH IS PEIICHUS NPAaKTUYECKUX 3a/1ay;

® HAXOJUTh PEUICHUS IIPOCTEUIINX CUCTEM U COBOKYITHOCTEH pAallMOHAIBHBIX YPaBHECHUU U
HEPABEHCTB;

®MOJICIMPOBaTh pEajibHblE CHUTYallud Ha S3bIKE€ ainreOpbl, COCTABIATH BBIPAKECHMUS,
YPaBHEHUsI, HEPABEHCTBA M CUCTEMBI 110 YCJIOBMIO 3aa4M, UCCIIEN0BATh IIOCTPOEHHBIE
MOJIEJIN C UCIIOJIB30BaHUEM alllapara aareopsl.

@Dyukyuu u cpaguku:

® OIIEPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3aaHus (PYHKIIMU, 00IACTh ONPEesICHUS U
MHOYECTBO 3HaUeHHUH QYyHKIMH, TpapuK QYHKIIUH, B3aUMHO 00paTHbIC (yHKIINH;

® OIIEPUPOBATH MOHATUAMU: YETHOCTh U HEYETHOCTD (DYHKIMHU, HYJIU QYHKLUH, IPOMEXYTKH
3HAKOIIOCTOSHCTBA;

® JICTIOJIB30BaTh rpaduku (GYHKIUN JJIs1 pEIIeHUs] YpaBHEHUI,

®CTPOUTH W YHUTATh TpadUKu JTUHEWHOW (YHKIUH, KBAaAPATHYHOW (DYHKIHH, CTECIICHHOM
(YHKIINU C LIETBIM MTOKa3aTeleM;

®1ICTIOJIb30BaTh IpaduKu (QYHKIMHA AT HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCUMOCTEH IpH
peleHnH 337a4 U3 JPYTHX Yy4eOHBIX MpPeIMETOB M pealbHOM KM3HM, BBIpaXaTb
(dhopMysiaMy 3aBUCUMOCTH MEKy BETUYUHAMHU.

®OIIEPUPOBATh MOHATUSAMH: NepuoguuecKast (YHKIMS, TNPOMEXKYTKH MOHOTOHHOCTH
(GYHKINHU, TOYKH SKCTpeMyMa (D yHKIMH, HanOoIblee 1 HauMEeHbIIee 3HaYeHUs (PYHKIUH
Ha IPOMEXYTKE, UCTIOIb30BaTh UX JJIs UCCIIEAOBAHNUS (PYHKIINU, 3aJaHHOU TpauKoOM;

®OIEpPUPOBATh  TOHATHSAMU:  TIpadUKud  TOKa3aTeNbHOM,  Jorapupmuueckod U
TPUTOHOMETPUUYECKUX (YHKUUH, H300pakaTh HMX HA KOOPJMHATHOW IUIOCKOCTH U
WCIIOJIb30BAaTh JJIsl PELIEHUs] ypaBHEHUI 1 HEPABEHCTB;

e 11300paXkaTh Ha KOOPAMHATHOM IIOCKOCTH I'pauKU TMHEHHBIX YpaBHEHHH 1 UCTIOIb30BATh
WX JUIA PELICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUN;

® ICTI0JIb30BaTh TpauKH PYHKIUI 17151 MccIeI0BaHUs ITPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX
y4EOHBIX JAUCIUILIIIH.

Hauana mamemamuueckozo ananusza:

® OTICPUPOBATh TOHATHUSMU: TIOCJIEIOBATEILHOCTh, apU(PMETHUYECKasT W TEeOMETpPUYECKas
MPOTrPECCUH;

® OIIEPUPOBATH MOHATUSAMH: OECKOHEYHO YOBIBAOINAsl T€OMETPUUECKas MPOrpeccus, CyMMa
0EeCKOHEYHO yOBIBAIOIIEH reOMEeTPHUIECKON IPOrPECCHH;

©33/1aBaTh MOCIEA0BATEIIFHOCTH PA3IUIHBIMH CIIOCOOAMMU;

® [ICIIOJIB30BAaTh CBOMCTBA IMOCIEIOBATEIIBHOCTEN W MPOTPECCHIl NI PEUICHUS] PeaTbHBIX
3a7a4 NPUKJIIAJHOIO XapaKkTepa.

® OTICPUPOBATH TIOHIATHAMU: HEMPEpbIBHAS (QYHKINSA, MPOU3BOIHAS (HYHKIIMH, UCTIOJIb30BaTh
TEOMETPUUYECKUIN B (PU3UUECKHUI CMBICT TIPOU3BOJIHON ISl PEIICHUS 3a/1a4;
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® HAXOJWTh IPOM3BOJHBIC 3JICMCHTAPHBIX (YHKIUH, BBIYUCIATH IMPOHM3BOJIHBIC CYMMBI,
MIPOU3BEICHHUS, YaCTHOTO (PYHKIIHIA;

® UICTIONIb30BaTh MPOM3BOJHYIO JUIsl HWCCIECNOBAaHUS (QYHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIICIOBAHUS K TIOCTPOCHUIO Ipa(UKOB;

® YICTI0JTb30BATh IMIPOU3BOTHYIO JIJIS HAXOXKCHHS HAMJTYYIIETO PEIICHUS B IPUKIIATHBIX, B TOM
YHCJIE COLMAIbHO-9KOHOMHYECKHX, 3a/1a4ax;

® OIICPUPOBATH TOHSATUSMU: TMEPBOOOpA3HAs W HMHTErPaj, MOHMUMATh T€OMETPUUYCCKUU U
(bu3NYeCKUil CMBICI HHTETPaa;

® HAXOJMTh IEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIHH, BBIYUCIATH MHTErpai 1mo (Gopmylie
Hrrorona—Jleiionuiia;

epemaTh MPUKJIAAHBIC 33[]a4i, B TOM YHCIIE COIUATBHO-IKOHOMHYECKOTO U (PU3NUIECKOTO
XapakTepa, CpeJICTBAMHA MAaTEMaTHYECKOTO aHAJIH3a.

MHuooscecmea u n102uKka:
® OIICPUPOBATH MOHATHUAMU: MHOXKECTBO, OIICpalli HaJl MHOXECTBaAMU,
® 1ICII0JIb30BAaThb TeOpeTI/IKO-MHO)KCCTBeHHHﬁ arapar ajis OIMMCaHusA p€ajIbHbIX ITPOLICCCOB U
ﬂBJ'IeHHfI, IIpU pCUICHUU 3a1a4 U3 APYIrux y‘le6HbIX MpEeaAMCTOB,
® OIICPUPOBATH MOHATUAMMU: OMMPCACIICHUC, TCOPEMA, CIICACTBUEC, TOKA3ATCILCTBO.

ITo yueOHoMy Kypcy «I'eomeTpusi»

® OIIEpUPOBAThH NOHATUSAMU: TOUKA, IPSIMasi, IIIOCKOCTb;

® IPUMEHATHh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PELIEHUU N€OMETPUUYECKHUX
3ajady;

® OIIEPUPOBATH NOHATUAMMU: MAPAIUIETBHOCTD M EPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

® KJ1acCU(UIIMPOBATH B3aUMHOE PACIOI0KEHUE NMPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

®OIIEPUPOBATh IOHATHUAMHU: JIBYTPAHHBIM Yroj, TIpaHM JABYIPAaHHOIO yria, pedpo
JBYIPAHHOI'O yIJIa, JMHEWHBIA yrojl ABYIPAaHHOIO yIJa, IpajycHas Mepa JABYIPaHHOTO
yria;

® OIIEPUPOBATh TMOHATUSAMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIITYKJIBI MHOTOIDAaHHUK,
3JIEMEHTHl MHOTOI'pPaHHUKA, IPABUIIbHBI MHOTOTPaHHUK;

® pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAHHUKOB (MMpamula, NpU3Ma, MPSIMOYTOJIbHBIHN
napasenenunes, Kyo);

® KJIaCCU(PUIIMPOBATH MHOTOTPAaHHUKH, BEIOWpasi OCHOBAaHUS ISl KJIaCCU(PUKAIUU (BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOTPaHHUKH, IPABUJIbHbIE MHOTOTPAHHUKH, MPSMbIE U HAaKJIOHHbIE
MIPU3MBI, NTapaJUIEICUIE/Ibl);

® OIIEpUPOBATh MOHATUSMU: CEKYIas MJIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB;

© 00BSACHATH MPUHIUIIBI IOCTPOCHUSI CEYEHH, UCTIOIIB3YSI METOJ] CJIE/0B;

® CTPOUTH CEUEHUSI MHOTOIPAaHHUKOB METOJIOM CJIEZIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

e perIaTh 3a7a4yd Ha HaXOXKJICHHE FeOMETPUUECKUX BETUYMH 10 00pa3liaM WM alropuT™Mam,
MPUMEHSIST M3BECTHBbIE AaHAJUTUYECKHME METOAbl MpPU PEUIEHHUH CTaHAapTHBIX
MaTEMaTHYECKUX 3a7ad Ha BBIYMCIEHUE PACCTOSHUNA MEXIY ABYMS TOUKAaMH, OT TOUYKHU
710 TIPSIMOM, OT TOYKHU JI0 IIIOCKOCTH, MEXKAY CKPEIINBAIOIUMUCS PSIMBIMU;

e pelaTh 3a7aun Ha HaX0XKJIEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3laM WM aJrOpUTMaM,
NIPUMEHSISI WU3BECTHBIE AHAJIUTUYECKHME METOABl IpPU PEIIEHUM CTaHJapTHBIX
MaTeMaTHYeCKUX 3a/1ay Ha BBIYMCIIEHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSMBIMH,
MEXy IPSAMOI U IJIOCKOCTBIO, MEXY INIOCKOCTSMH, ABYTPAHHBIX YIJIOB;

® BBEIUUCIISTH O0BEMBI M IUIOMIA/IM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHUpamMmaa) ¢
pUMeHeHHeM (OpMyJl, BBIYUCIATH COOTHOLICHHUS MEXAY IUIOIAsIMU TTOBEPXHOCTEH,
00bEMaMU 1MOT00HBIX MHOTOTPAaHHUKOB;

®OIIEpUPOBATh MOHATHUSIMU: CHMMETPHUSI B TPOCTPAHCTBE, LIEHTP, OCh M IIOCKOCTb
CUMMETPUH, IIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBI;
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® I3BJIEKATh, MPEOOPa30BbIBATh U MHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

®IIPUMEHSATh TIeOMeTpuYeckue (akThl JJIsI PELICHUs CTePEeOMETPUYECKHX  3ajad,
IIpEIoJIaraloliMX HECKOJBKO I1aroB PEIICHHUs, €CJIM YCJIOBHS NPUMEHEHHUS 3aJaHbl B
SIBHOU (hopMme;

® IPUMEHATH IPOCTEHIIME IPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajay;

®IPUBOJUTH IPUMEPbl MaTeMaTHMYECKUX 3aKOHOMEPHOCTEH B NPUPOAEC M SKU3HH,
pacrio3HaBaTh [IPOSIBICHUE 3aKOHOB I'€OMETPUHN B UCKYCCTBE;

® IPUMEHATH IIOJIyYEHHBIE 3HAHMS HA IPAKTHKE: aHAJIU3UPOBAaTh PEAIbHbIE CUTYallUU U
IPUMEHSTh M3yYEHHbIE IIOHATUS B IIPOLIECCE IIOMCKA pELIEHUS MaTeMaTUYECKU
c(OpMYIHPOBAHHOW MpPOOJIEMBbI, MOAEIUPOBATH pealbHblE CHUTYyallUd Ha S3bIKE
Ire€OMETPUH, HCCIEA0BATh IOCTPOEHHBIE MOJEIN C HCIOJb30BAaHUEM TIE€OMETPHUUYECKHUX
MOHATUI M TeopeM, almnapaTa aiareOphl, pelmarb NPaKTHYECKUE 3a/1adM, CBA3aHHBIE C
HaXO0XJAECHUEM F'€OMETPUUYECKUX BEJIINYHMH.

® OIIEPUPOBATh NOHATHAMU: LWIMHAPUYECKAsk TOBEPXHOCTb, 00pa3yIoIMe HMIHHIPUIECKOM
MOBEPXHOCTH, LWIMHIApP, KOHWYECKAas IOBEPXHOCTb, OOpa3yrolue KOHUYECKON
MIOBEPXHOCTHU, KOHYC, chepruuecKkasi IOBEPXHOCTh;

® pacrio3HaBaTh TeJa BpameHus (IWIMHAP, KOHYC, cdepa u map);

® O0BSICHATH CIIOCOOBI TTOTyUEHHS TEJI BpaICHHS,

® KTacCU(UIIPOBATH B3aUMHOE PACTIONI0KEHNE CPEephl U TIIOCKOCTH;

® OIIEPUPOBATh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHME CErMEHTa, BBICOTA CErMEHTa,
LIapPOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0A, BBICOTA IIAPOBOTO CJIOSA, IIAPOBOW CEKTOP;

® BBIYHCIIATh 00BbEMBI U IJIOUIAM MOBEPXHOCTEH TeN BPALIEHUS, F€OMETPUUECKUX TEJ C
pUMEHEHUEM (OpMYII;

® OIIEPUPOBATh TMOHATUSIMU: MHOTOIPAaHHUK, BIMCAHHBIA B Cepy MU OIMNUCAHHBIMA OKOJO
cdepsl, cepa, BMcaHHAs B MHOTOI'PaHHUK WJIM TEJIO BpallleHHUS;

® BBIUUCIISITH COOTHOIICHUS MEX/1Y IUIOIIAIMU TIOBEPXHOCTEN 1 00bEMaMu IOJTOOHBIX TEJI;

e300pakaTb M3y4yaemble (QUIYpbl OT PYKH U C TNPUMEHEHHEM HPOCTBIX HYEPTEKHBIX
MHCTPYMEHTOB;

® BBINIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKU M3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BpallleHUs;

® 3BJIEKAaTh, UHTEPIPETUPOBATh U MPEOOPa30BbIBATh MHPOPMAILUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, NpeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

® OIIEPUPOBATH IIOHATUEM BEKTOP B IIPOCTPAHCTBE;

® BEINOJIHATD JEHCTBHS CII0KEHUS BEKTOPOB, BEIUNTAHUSA BEKTOPOB U YMHOKEHHUS BEKTOPA HA
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMH OHU 00J1aJ1al0T;

® IPUMEHATH [IPABWIIO MapaJUIEIICIIAIIEa;

® OIIEPUPOBATh TOHATUSMU: AEKAapTOBBl KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIy BEKTOPaMH,
CKaJISpHOE MPOU3BEICHIE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI;

® HaXOJUTh CYMMY BEKTOPOB U IPOM3BEIECHUE BEKTOpPA HA YUCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJISIPHOE MPOU3BEJEHHE, PACKIIAbIBATh BEKTOP M0 ABYM HEKOJUIMHEAPHBIM BEKTOPaM;

®33]1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI cucTeMe KOOPAUHAT;

®IPUMEHATh TeoMeTpuueckue (HakThl Ui pPELIEeHUS CTEPEOMETPUYECKUX  3ajad,
MIpeoJIaraloliuX HECKOJBKO IIaroB PEIICHHUs, €CNIM YCJIOBHS NMPUMEHEHHUS 3aJaHbl B
ABHOH (popme;

e pelaTh MPOCTEHIINE T€OMETPUYECKHUE 331a4l Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METOa;

11




epelIaTh 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHYECKMX OTHOLIEHUMM W HAaxOXKICHHE
reOMETPHUECKUX BEJIMYMH 0 00pa3LaM WiIK allrOpUTMaMm, IPUMEHsISI U3BECTHBIE METObI
IIPYU PELICHUN CTaHJAapPTHBIX MaTeMaTHUECKHX 3a/ay;

® IPDUMEHATH IPOCTEHIINE IPOTrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIC
CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUECKUX 3aad;

®IPUBOJUTH IIPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U JKU3HH,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE;

® IPDUMEHATH IIOJIyYCHHBbIE 3HAHMS Ha IPAKTHKE: aHAJIU3UPOBATh peajbHbIE CUTyalUd U
IIPUMEHATh M3Yy4YEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PEUICHWs MaTeMaTU4eCKU
cOpMYIUPOBaHHOW MpPOOJIEMBI, MOAETUPOBATH pealbHbIE CHUTYyallUd Ha S3bIKE
TE€OMETPHH, MCCIEA0BAaTh IOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI€OMETPHUYECKHX
MOHATUM M TEOpeM, ammapara aiareOpbl, peuarb NPaKTUYECKUE 3aJladyM, CBSI3aHHBIE C
HAaXO0XJACHUEM I'€OMETPUYECKUX BEJINYMH.

Ilo yuedOHOMY Kypcy ««BeposiTHOCTb M CTATUCTUKA)

®YUTaTh U CTPOUTH TAOJIMLIBI U JUArPaAMMBbIL;

® OIIEPUPOBATH MOHATUSAMU: CpeHee apuMETHIECKOe, MEana, HauboIbIIee, HANMEHBIIIEE
3HAYEHHUE, pa3Max MACCHUBA YHCIOBBIX JIaHHBIX;

® OIIEPUPOBATH TMOHATUSMU: CIyYaWHBId AKCHEPUMEHT (ONBIT) U CllydailHOE COOBITHE,
JJIEeMEHTAapHOE COOBITHE (PJIIEMEHTApHBI MCXOJA) CIY4alHOTO OIbITa, HAXOIUTh
BEPOATHOCTH B OIbITAX C PAaBHOBO3MOXHBIMU CIy4allHBIMU COOBITHSIMHU, HAXOJIUTh U
CpPaBHHMBATh BEPOSITHOCTH COOBITUH B M3YUEHHBIX CIIy4alHBIX HKCIIEPUMEHTAX;

® HAXOJUTHh U (POPMYTUPOBATH COOBITHS: MEpPEeCceYeHrne U OObEIMHEHUE TaHHBIX COOBITHH,
COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO, TTOJIb30BATHCS IMarpaMMamMu Ditiepa u
(bopMyII0#i CIIOKEHHS BEPOATHOCTEH MPH PEIICHUH 3a71ay;

® OIIEPUPOBATH MOHATUSIMHU: YCJIOBHAs BEPOSITHOCTh, HE3aBUCHUMBbIE COOBITHUS, HAXOIUThH
BEPOSITHOCTH C ITOMOILIBIO IIPABUIIA YMHOXKEHHUSI, C IOMOILBIO IEPEBA CIy4YaiHOTIO ONBITA;

® IPUMEHATh KOMOMHATOPHOE MPABUJIO0 YMHOXKEHHUS IIPU PELICHUH 3a/1a4;

® OIIEpUPOBATH MOHATUSAMU: UCIIBITAHNE, HE3aBUCHUMbIE UCTIBITAHUS, CEPUS UCTIBITAHUM, ycrex
U HeyJauya, HaXxOJUTh BEPOSITHOCTU COOBITHUI B CEpUM HE3aBUCUMBIX MCIIBITAHUM 10
NIEPBOTO yCIeXa, HaXOAUTh BEPOSITHOCTH COOBITHI B cepuu UCTIbITaHUM bepHynuy;

®ONEpUPOBATh TMOHATHSAMH: CilydailHass BEJIMYMHA, paclpeiesieHue BepOATHOCTEH,
uarpamma pacipeeeHus.

®CpPaBHMBATh BEPOSTHOCTU 3HAYEHUM CIIy4allHOM BEJMYUHBI 110 PACHPEACICHUI0 WIH C
MTOMOUIBIO AUATPAMM;

®ONIEpUPOBATh IMOHATHEM MATEMaTUYECKOTO OXUAAHMS, TPUBOAUTH MPUMEPHI, Kak
MpPUMEHSIETC ~ MaTeMaTHYecKoe  OXHJaHWE  CIydallHOM  BEIWYMHBI  HAXOJIUTh
MaTEMaTHYECKOE OKUAAHUE IO TAHHOMY PaclpelelcHHIO;

® IMEThH MPECTABICHUE O 3aKOHE OOJIBIINX YHCEN;

® IMETH MPEACTABIECHUE O HOPMAIBHOM PACIIPENETICHUH.

OK, koTopble aKTyaJIM3UPYIOTCS MPU H3YHYCHHH O0O0IIe00pa3oBaTeIbHOM
nucuuminael OJ[.07 MaTtemaTtuka:

Kon
DopMyJIUPOBKA KOMIIETEHIIUU

KOMIIETCHIINHU

OK. 01 BeiOupate crocoOb! pemieHus 3ajad Npo(ecCHOHANbHON AeITelbHOCTH
NPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK .02 Mcnonb30BaTh COBpEMEHHBIE CPE/ICTBA ITOMCKA, aHAIN3A U
MHTEpHpeTanuy HHPOopMaIim, 1 HHOOPMaIMOHHBIE TEXHOIOTHUH JIJIS
BBINOJIHEHUS 3a]1a4 PO ECCHOHATILHOMN 1€ TEIbHOCTH;
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OK.03

[TnanupoBaTh M peaqTn30BBIBATh COOCTBEHHOE PO(ecCHOHaTbHOE U
JIMYHOCTHOC PA3BUTHC, TIPCAIIPUHUMATCIIBCKYIO ACATCIBHOCTL B
npodecCHOHATBHOM cepe, UCTI0NB30BaTh 3HAHUS 110 (PUHAHCOBOU
I'PaMOTHOCTHU B Pa3JINYHBIX )KU3HCHHBIX CUTYAlUIX,
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2 CTPYKTYPA U COAEPKAHUE
OBIIEOEPA30BATEJBHOM YYEBHOM JUCIUILIMHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Buna yueOHoii padoThl Oovem uacos

MakcumanbHas ydyeOHasi Harpy3ka (Bcero)

AyauTtopHas yyeOHasi padoTa (Bcero) 340
B TOM YHCJIE:
TEOPETUUECKHUE 3aHATUS 20
MPAaKTUYECKHE 3aHATH (MM pabOTHI) 320

CamocrosiTesibHas padoTa cTy/ieHTa (BCero)

B TOM YHCJIC:

NunuBryanbHbId TPOEKT -

KoncyabTanumu

IIpomesicymounas ammecmayus 6 popme sK3amena
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2.2 TemaTu4yeckuii IJiaH o01eodopasoBare/ibHOI yueoHou qucumminnbl O/1.07 MATEMATHUKA

Conep:xanue yueOHOro Matepuaia (OCHOBHOE U PO(deccHoHAIBHO-

HaumeHnoBaHue pa3je/ioB OoBbem ®opmupyemMble
OPMEHTHPOBAHHOE), JIAG0PATOPHbIE M MPAKTHYECKHE 3AHATHS,
U TeM . 4acoB KOMIIeTeHIIHH
NPUKJIATHON MOIYIb (IPH HAJTHYMH)
1 2 3 4
OcHoOBHOE co/iep:KaHue
Pa3nea 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Coneprkanue yaeOHOro MaTepuana
Lenb U 3a1a4yM | bazoBble 3HAHUS W yMEHHs O MaTeMaTUkKe B NPO(EecCHOHATbHOW U B
MaTEMaTHKU [P OCBOEHHUH | TOBCETHEBHOM JIEATSILHOCTH.
CIEeLUAIbHOCTU KombOunnpoBanHoe 3aHsaTue 2
Tema 1.2 Coneprkanue y4eOHOro MaTepuana
Yucaa n BBIYUCICHUS. I[eﬁCTBHﬂ Haxqg ITOJIOKUTCIIBHBIMHU n OTpULATCIIbHBIMU qyucijiaMu,
BBIpa}KeHI/ISI U | OOBIKHOBEHHBIMH U JACCATUYHBIMU I[pO6$IMI/I.
npeoOpa3oBaHus JeiicTBus co creneHsIMH, GopMyibl COKPAILIEHHOIO YMHOXEHHUS. 2 OK-01, OK-02,
KomOuHmnpoBaHHoe 3aHATHE OK-03
Tema 1.3. IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
I'eomeTpust HA TIOCKOCTH | MPHUKJIAHOTO MOTYJIsA)
Buael nmiuockux ¢Guryp v ux miomas.
[TpakTHKO-OpHEHTHPOBAHHKIC 33]]a4l B Kypce T€OMETPHH Ha TUIOCKOCTH 2
[TpakTryeckoe 3aHsATHE
Tema 1.4 Coneprkanne y4eOHOr0o MaTeprana
IIponienTHBIE BEuUCIEHHUs | [IpocThie MPOIIEHTHI, pa3HbIe CIIOCOOBI MX BhIYUCIeHHs. CI0XKHBIE TPOIIEHTHI
[TpakTuyeckoe 3aHsATHE 4

Tema 1.5

Copepxanne yaeOHOTO MaTepuana
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YpaBHEHHUs U HEPABEHCTBA

JluneitHble, KBaApaTHBIC, NPOOHO-TMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

[IpakTuueckoe 3aHsTHE 2
Tema 1.6 Copepxanue yueOHOro MaTepuana
Cucremel ypaBHeHMM H | CriocoOBl pelIeHHs] CUCTEM JIMHCWHBIX ypaBHeHHWH. [ToHsTHs: MaTpuma 2x2 u
HEpPaBEHCTB 3x3, omnpeaenutens Marpuibl. Meron [T'aycca. Cuctembl HEIMHEHHBIX 6
ypaBHeHUH. CUCTEMbI HEPABEHCTB
KomOuHupoBanHoe 3anstue
Tema 1.7 Coneprkanue y4eOHOro Marepuana
Bxo1HOM KOHTPOJIb Breruucienns u npeoOpa3oBaHus. YpaBHEHUS M HepaBeHCTBA. ['eomerpus Ha
TUIOCKOCTH 2
Kontponbnas pabota
Pazjen 2. [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE 20
Tema 2.1. Coneprxkanue y4eOHOro Marepuana
OcHOBHBIE nonsaTus | [lpenmer crepeomerpun. OCHOBHBIE MOHATUSA (TOYKa, HpsiMas, IIOCKOCTD,
CTEpEOMETPHH. npoctpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. Ilepecekaroruecs, 2
PacniosioxkeHne npAMBIX M | mapajielbHble M CKpellMBaromuecs mnpsMble. [IpusHak ©  CBOMCTBO
MIJIOCKOCTEMN CKPEIIHUBAIOIIUXCS TPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
Komb6unupoBanHoe 3aHsATHE OK-01, OK-02,
Tema 2.2. Coneprkanue y4eOHOro MaTepuana OK-03
IlapannensHOCTh NpAMBIX, | [lapannensable npsiMas u iockocTh. Ompenenenue. [Ipusnak. CoiicTBa (c
OpsAMOM M IIJIOCKOCTH, | IoKa3arenbCcTBOM). [lapamnenshbie minockoctu. Ompenenenue. [Ipu3Hak.
MJIOCKOCTEMN CoticTBa (c moKazarenbcTBoM). TeTpasap u ero sneMmeHTsl. [lapamnenenunen u
ero »aiemeHThl. CBONCTBa MNPOTHUBOMNOJOXHBIX TpaHed U JuaroHanen 6
napaienenunena. [locrpoenne ceuennii. Penienue 3amay.
KoMmOuHMpOBaHHOE 3aHSTHE
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepneHUKyYISIPHOCTD [lepnenaukynspusie npsimbie. [lapamnensHble npsMble, NEPIEHAUKYISIPHBIE K

mI0ckocTH.  [Ipu3Hak  NEPHEHIUKYIAPHOCTH NPSAMOM M IUIOCKOCTH.
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MIPSIMBIX, IIPSIMOM U
MIOCKOCTH, TNIOCKOCTEH

[oxaszarenscrBo. Ilepnennukynsap u  HakinoHHas. IlepneHauxyispHsie

wiockocty. [Ipu3Hak nepneHauKyIsIpHOCTH IIJI0CKOCTEN. JloKa3aTenbCTBo.

Paccrostnus B mpocTpaHcTBe 2
Komb6unupoBanHoe 3ansatue
Tema 2.4. Copepxanue yueOHOro MaTepuana
Teopema 0 Tpex Teopema o Tpex neprneHauKyspax. Jloka3aTenbCcTBo. YTod MEXAY NPSAMOA U
TICPHCHAMKYIApax IUIOCKOCTBIO. YTO0JI MEX/1y IJIOCKOCTAMU 4
KomMmOuHupoBanHoe 3aHATHE
Tema 2.5. IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE colepkaHue (conepkanue
[TapannensHele, NMPHUKJIATHOTO MOIYJIS)
MePIEeHIUKYIISIPHBIE, AkcuoMbl cTepeomeTpud. [lepneHAUKYISIPHOCTh MPSAMOM M IJIOCKOCTH,
CKPELIMBAIOIIUECS NIPAMBIE | MAPAUICIIBHOCTE  JIBYX  TPSMBIX, MEePIEeHIUKYISIPHBIX IUIOCKOCTH, 4
NEPIEeHIUKYISIPHOCTD TUIOCKOCTEH
IIpakTHueckoe 3aHsaTHE
Tema 2.6. Coneprkanue y4eOHOro MaTepuana
Pemenue 3anay. IIpsMele u | PacionoxkeHue MpsMBIX U TUIOCKOCTEH B mpocTpaHcTBe. [lepneHauKyIsIpHOCTh
IJIOCKOCTH B IPOCTPAHCTBE | M MAPAIIEIbHOCTh MPSMBIX U TUIOCKOCTEH. CKpelIuBaronifecs npsmoie
KonrponsHas pabora 2
Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 16
Tema 3.1 Cogepxanue yaeOHOTO MaTepHrala
JlexapToBbl KOOpAMHATHL B | JlekapTOBBI KOOPAMHATHI B MpocTpaHcTBe. [Ipocreiire 3a1a4u B KOOpIMHATAX. OK-01, OK-02,
npocrpancTBe. PaccrosiHue | PacctosiHue MeXTy TBYMsT TOYKaMHU, KOOPJIMHATHI CEPEeIMHBI OTPe3Ka 4 OK-03

MEXAYy JBYMS TOYKaMH.
Koopaunaarsl  cepennHbl

oTpe3ka

KoMmOuHupoBaHHOE 3aHsTHE

Tema 3.2

Cogepxanue yaeOHOTO MaTepuana
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BexkTops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHOE€ NPOU3BEICHUE

BexToprl B mpoctpancTBe. CllOKEHHE W BBIYUTAHME BEKTOPOB. YMHOXKECHHE
BekTOopa Ha uyucio. KomminanapHble BekTOpbl. CKalspHOE IPOU3BEACHUE
BEKTOpOB. Pa3znokeHue BeKTOpa 10 TPEM HEKOMILIAaHAPHBIM BEKTOpaM.

BEKTOPOB KoopauHatsl BEKTOpa, CKAISIPHOE IPOU3BEICHUE BEKTOPOB B KOOPAUHATAX, YIOJI 6
MEXIY BEKTOPAMM, YIOJl MEXAY MpsSAMOM U IJIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMU. YPAaBHEHUE IUIOCKOCTU. ['€OMETpUYECKU CMBICI OIPEAEIUTENS
2x2
KomMmOuHupoBanHoe 3aHsTue

Tema 3.3 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue

IIpakTuxo- NPHUKJIATHOT0 MOIYJIA)

OpPHEHTHPOBaHHBIC 3agauyM | KoopiuHAaTHAs IUIOCKOCTh. BpluMcieHune pacCTOAHMI M IUIoaged Ha

Ha KOOpAMHATHOH | Tu1ocKoCcTH. KojIruecTBeHHbIE pacyeThl 4

IIOCKOCTH [IpakTuueckoe 3aHsTHE

Tema 3.4 Coneprxkanue ydeOHOro MaTepuana

Pemenne 3a1a4. | JlekapToBBI KOOpIMHATHI B MpocTpaHCcTBe. BekTopsl B pocTpancTBe. CioxeHue

Koopaunats! u BEKTOPHI Y BBIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. Komiuianaphsle
BEKTOpPbl. CKaJIIpHOE NMPOU3BEACHHUE BEKTOPOB. Pa3noxeHue BEKTOpa MO TpeM
HEKOMIUIaHApHbIM  BekTopaM. IIpocreiimme 3amaunm B KOOpAMHATaX.
Koopaunatsl BEKTOpa, pacCTOSHHE MEXKAY TOYKAaMH, KOOPAMHATHI CEPEIUHBI
OTpEe3Ka, CKaJspPHOE IMPOU3BEACHUE BEKTOPOB B KOOpPAMHATAaX, Yroll MEXIY 2
BEKTOPAMH, YTOJI MEXKY IPSIMOM U INTIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTIMHU
KonTponbnas pabota

Pa3nea 4. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckune GyHKIuu 40

Tema 4.1 CogepxaHue yaeOHOT0O MaTepuana OK-01. OK-02

Tpuronomerpuueckue Pamnannas wmepa yrma. IIoBOpOT TOYKM BOKpYr Hadajla KOOpJWHAT. OIZ-OS ’

GbyHkuuu mpousBonbHOrO | OnpeneneHne CUHyca, KOCHHYCA, TaHTEHCA M KOTAHTeHcAa. 3HAKU CHHYCA, 4

yria, uynicna. Pannannaa u
rpaaycHas Mepa yria

KOCHHYCAa, TaHr¢Hca MW KOTaHTCHCa II0 YCTBCPTAM. 3aBHCHUMOCTh MCKOY
CHUHYCOM, KOCHHYCOM, TAHTCHCOM W KOTAaHI'CHCOM OJJHOI'O M TOI'0 K€ yrija

KoMOuHMpoBanHOe 3aHsTHE
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Tema 4.2

OCHOBHBIE
TPUTOHOMETPHUYECKUE
TOXCCTBA.

dopMyIbl TPUBEIACHUS

Conepixanue yaeOHOro MaTepuaia

Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTaHT'€HC YTJIOB
o ¥ - o. DopmyIibl IpUBEACHUS

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3

Cunyc, KOCHHYC, TaHI'€HC
CYMMbl M pPa3HOCTH JBYX
YIJIOB
Cunyc u KOCHHYC
JNBOMHOTO yria. ®opmyiibl

IOJIOBUHHOTO yI'Jla

Copnepxanue yueOHOro MaTepuana

CymMma 1 pa3zHocTh cuHycoB. CyMMa U pa3sHOCTb KOCUHYCOB. CHHYC U KOCUHYC
nBoitHoro yria. @opMyibl 1OJIOBUHHOrO yria. llpeoOpazoBaHusi cyMMmbl
TPUTOHOMETPUUECKUX (PYHKLUMN B IPOU3BEAECHUE U NPOU3BEICHUS B CYMMY.
BolpaxkeHue TpUroHOMETpUYECKUX (DYHKLUMH dYepe3 TaHI'€HC I10JIOBUHHOTO
aprymeHnrTa. [IpeobpazoBanusi npoCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUI

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.4 Cogepxanue yueOHOro MaTepuana

@Qynkuuy, HX CBOMCTBA. | OONMacTh ONpeneneHuss W MHOXKECTBO 3HaueHWH ¢yHKuuid. UYETHOCTS,
CrniocoOsl 3a/laHusl | HeYETHOCTb, IEPUOJUYHOCTh PYHKIMNA. CriocoObl 3a1aHus QyHKIUN

GbyHKIMI KoMOMHUPOBAHHOE 3aHATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuyeckue OO6nacTb onpeeneHust 1 MHOXKECTBO 3HAUE€HUI TPUTOHOMETPUYECKUX (QYHKIINH.

¢byHKIMH, UX CBOIcTBa U
rpaduxu

qéTHOCTb, He‘léTHOCTL, NEpUOANIHOCTE TPUTOHOMETPUUCCKHUX q)YHKI_II/Iﬁ

CaotlicTBa U rpapuku GyHKIUHN y = COS X, Y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Coneprkanne y4eOHOT0 MaTeprana

[Ipeo6pa3zoBanue CixaTtue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIMM.

rpaduxos [TpeoOpa3zoBanue rpaukoB TPUTOHOMETPUUECKUX (PYHKITHI
TPUTOHOMETPUUECKUX [TpakTrueckoe 3aHsATHE

byHKIUH

Tema 4.7 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue
Onucanue NPHUKJIATHOT0 MOIYJIA)

IIPOU3BOJICTBEHHBIX Hcnonb30BaHue CBOWCTB TPUTOHOMETPHUECKUX (PYHKIUH B TPO(eCCHOHAIBHBIX

3aJadax
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IPOLIECCOB C  IOMOIIBIO
rpaduKoB PyHKIIHIA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 Conepxanue yaeOHOTO MaTepuaa
OO6parnblie OO6parnbie Tpuronomerpuueckue GyHkiuuu. Ux croiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIAHA
Tema 4.9 Cogepxanue yaeOHOTO MaTepuaa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEeHue tg X = a, ctg x = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHHM OCHOBHBIX THIIOB: IIPOCTEWIIHE
TPUTOHOMETPUYECKUE YPAaBHEHMS, CBOJAIIMECS K KBaJIpaTHBIM, pEIIAEMbIC
pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.

[Tpocreiine TPUroHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Coneprxkanue ydeOHOro MaTepuana
Cuctemsr CucTeMbl MPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHI
TPUTOHOMETPHUYECKUX KomOunupoBanHoe 3aHsTue
YpaBHEHUU
Tema 4.11 Coneprxanue yueOHOro MaTepuaia
Pemienne 3ama4. ocHoBel | [IpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpa)KEHUII. Pemenune
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPAaBHEHHH 1 HEPABEHCTB B TOM YHCIIE C UCIOIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (YHKIIMI.
G yHKITIH KonTponbnas pabota
Pa3nea 5. KommiiekcHbie ynciia
Tema 5.1 Coneprxanue yueOHOro MaTepuaa

KoMmnnexcHbie unciia

[TonsiTue koMIiekcHOro uncia. ConpskeHHbIe KOMIUIEKCHBIE YHCIIa, MOJIYJIb U
apryMeHT KOMIUIEKCHOro uucia. @dopma 3amucu KOMIUIEKCHOTO 4YHcia
(reomeTpHuueckasi, TpPUTOHOMETpUYECKasi, anredpanyeckas). Apudmernueckue
JEUCTBUS C KOMIUIEKCHBIMU YHCJIaMHU

KoMOuHMpoBanHOe 3aHsTHE

OK-01, OK-02,
OK-03
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Tema 5.2 Cogepxanue yaeOHOTO MaTepuaa
IIpumeHeHue BreinmonHenue pacdyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX uucen. [Ipumepsr
KOMIUIEKCHBIX YHCE MCII0JIb30BaHUsl KOMIUIEKCHBIX YUCEIl 4
[TpakTuyeckoe 3aHsTHE
Pa3nen 6. [IpousBoaHas pyHKIUM, ee MPUMEHEHHE 40
Tema 6.1 Copnepxanue yueOHOro MaTepuana
ITonsTie  mpousBoHOM. | OnpeneneHne YUCI0BOM HOCIEA0BATEIBHOCTH U cIIOco0b! ee 3ai1anus. CBoiicTBa
@opMysel M IPaBUIIA | YHCIOBBIX MOCIEA0BaTeNbHOCTEH. Onpenenenue npezesna nociae10BaTeIbHOCTH.
g hepeHIMPOBAHUS Breruncnenne mpenenoB  mocnemoBatenbHOCTeH. [Ipemen  dyHKum  Ha 2
O0eckoneunoctu. Ilpenen ¢ynkuuu B Touke. Ilpupaienue aprymesTa.
[Tpupamenne ¢yHkuuu. 3ajadyu, OPUBOAALIME K IOHATUIO IPOU3BOJHOM.
Onpenenenue NpoU3BOIHON. AJITOPUTM OTBICKAHUS POU3BOAHOM
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.2 Coneprkanue y4eOHOro MaTepuana
[IpousBoaHbIE cyMMel, | ®opmynsl iuddepenunposanus. [Ipasuna quddepenurpoBanus 6 OK-01, OK-02,
pasHoCcTH  TIpom3BeleHUs, | KoMOMHMPOBAHHOE 3aHATHE OK-03
YacTHOTO
Tema 6.3 Coneprxanue yueOHOro MaTepuaa
IIpousBonHbIe Omnpenenenue cinoxHol QyHkuuu. [IpomsBogHas TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKUX ¢ynkuuit. [IponsBoaHas cioxHO GyHKIMU
Qynkmuii.  Ipoussoanas | KoOMOMHMPOBAHHOE 3aHATHE 6
CIIOKHOU (QYHKIIUU
Tema 6.4 Coneprkanne y4eOHOT0 MaTeprana
Honsrne O | TTonsitre HempepbiBHOM (yHKIuU. CBoiicTBa HenpepbiBHOM (GyHKIUU. CBS3bh
HEMPEPbIBHOCTH (PYHKITUH. 2

Meton HHTCPBAJIOB

MEXJy HENPEPHIBHOCTbIO U AUPPepeHIupyeMocTbi0 (QYHKIMM B TOYKE.
ANTOpPUTM pellIeHus] HEPaBEHCTB METOIOM UHTEPBAJIOB

KomOuHMpOBaHHOE 3aHATHE

Tema 6.5

Copneprkanuie yueOHOTO MaTepralia
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I'eomeTpuueckuit u | ['eomMeTpudeckuil CMBICT MPOU3BOAHOM (YHKIMU — YIJIOBOH KOX(PQPHUIMEHT
buznveckuit CMBICIT | KacaTeIbHOHU K rpaduKy (GyHKIMHU B TOUKE. Y paBHEHHUE KacaTelIbHOH K rpaduky
MIPOU3BOIHOM ¢GyHKIMU. AJNTOPUTM COCTAaBJICHUS YypaBHEHHS KacaTeNbHOW K Tpapuky
$yskiun y=f(x)
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.6 Copepxanue yueOHOro MaTepuana
Pusnyeckui cMbICT | DU3nYEeCKU (MEXaHUYECKUI) CMBICI IPOU3BOJHON — MTHOBEHHAsI CKOPOCTh B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
poheCCHOHATBHBIX [IpakTuyeckoe 3aHsTHE
3aj1a4ax
Tema 6.7 Cogepxanue yueOHOTo MaTepuana

MOHOTOHHOCTh (DYHKIUH.
Touku skcTpemyma

Bospacranue u yObiBaHME (YHKLHH, COOTBETCTBUE BO3PACTaHMS M yOBbIBAaHUS
GyHKUMM 3HaKy Hpou3BoAHOW. IloHsATHE NPOM3BOAHONW BBICLIErO MOPsAIKA,
COOTBETCTBHUE 3HAKA BTOPOH MPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PyHKIIUU
Ha OTpe3Ke. 3aJjaui Ha MaKCUMYM U MUHUMYM. [IoHSATHE acuMITOTHI, CIIOCOOBI
WX OMpeeNieHus. AJTOPUTM HCClIeIOBaHUs (DYHKIIMU U TTIOCTPOSHUS ee Tpaduka
C TIOMOIIIBIO MPOU3BOAHOM. [[poOHO-nMHelHas QyHKIUSA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
HccnenoBanune GpyHKIuil 1
MIOCTPOEHUE I'paUKOB

Copepxanue yaeOHOT0O MaTepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(I)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HauOomnbniee u

Conepxanue yqaeOHOro MaTeprasa

HauMEHbIIIEe 3HauyeHus | Haxoxxaenne HanOONbIIeT0 ¥ HAWMEHBINEro 3HAaYeHUN (DYHKIIHH, TOCTPOCHUE
byHKIIIT rpa¢ukOB MHOTOWICHOB C WCIOJb30BAaHUEM ammapara MaTeMaTHYECKOTO
aHajam3a
KomOuHMpOBaHHOE 3aHATHE
Tema 6.10 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepskaHue (coxep:xkanue
Haxoxnenue NMPHUKJIATHOT0 MOIYJIfA)

ONTHUMAJIBHOIO pe3yibTaTa

Hanmenbiiee n Hanbospiiee 3HaueHue (PyHKITUU
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C IIOMOILUBIO IPOU3BOIHOMN
B IIPAKTUYECKUX 3a7a4ax

HpaKTI/I‘IeCKOG 3aHATUC

Tema 6.11

Conepxanue yueOHOro MaTepraia

Pemenue 3ama4. | @opmynael u mpaBwia auddepenuupoBanusa. HccnenoBanue QyHKIUNA C
[TpousBoaHas pyHKIMHU, €€ | TOMOIIIBIO IPOoU3BOAHON. Harbosbiliee 1 HaUMEHbIlee 3HAYCHHS ()YHKITUH 2
MIpUMEHEHUE Kontponbnas pabota
Paspen 7. MHOIrOrpaHHMKH M Tejla BPallleHUS 46

Tema 7.1 Coneprxkanue ydeOHOro MaTepuana
Bepmmnel, pebpa, rpanu | [Tonsitue MHOTOrpaHHUKA. Ero 3JeMeHThI: BEpIIHHBI, peOpa, rpanu. J(uaroHas.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH

KOMOMHMPOBaHHOE 3aHATHE 2
Tema 7.2 Coneprxkanue y4eOHOro Marepuana
[Tpusma, ec | [lonsrue npusmbl. Ee ocHOBaHMs 1 O0KOBBIE rpaHu. BeicoTa ipu3mel. [Ipsimas u
COCTaBIIAIOIINE, CEYEHHE. | HAKIOHHas mpu3ma. [lpaBunbHas npusma. Ee ceuenue
[lpsimass 1 mpaBuibHas | KoMOMHMPOBaHHOE 3aHSTHE 2
TIPSV OK-01, OK-02,
Tema 7.3 Coneprxanue yueOHOro MaTepuaa OK-03
[Tapamenenunen, Ky0. | [lapannenenunen, cCBOWCTBA MPSIMOYTOJIBHOTO Mapaienenumnena, kyd. CeueHue
Ceuenue KyOa, | Kkyba, mapasuienenumneaa
napajuiesenunea KomOunupoBanHoe 3aHsTue 2
Tema 7.4 Cogepxanue yaeOHOTO MaTepuana
[Mupamuna, ee | [lmpamuna u ee anementhl. Ceuenue nupamuisl. IIpaBuibHas nupamuna.
COCTaBJIAIONINE, CEYEHHE. | YCcedeHHas MUpamMuaa
lpaBunbHas  MUpaMHIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprkanne y4eOHOT0 MaTeprana
BoxoBast U nonHas | [Tnomans 60KOBON M MOJHOW MOBEPXHOCTH NMPHU3MBI, ITUPAMHU/IbI
IIOBEPXHOCTh npu3Mbl, | KoOMOMHUpPOBAaHHOE 3aHSITHE 2
MU PAMHU/TBI
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Tema 7.6
Cummerpuss B KyOe,
napasuiesernumnese,

IIpu3Me, NUpaMujie

Conepixanue yaeOHOro MaTepuaia

CuMMeETpHUsl OTHOCUTEIIBHO TOYKH, MPSAMOH, miockoctu. Cummerpus B KyoOe,
napajuleenuIene, IpusMe, IupaMuIe

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.7 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepKaHue (conep:kanue
[Ipumepsl cuMMETpUil B | MPHUKJIATHOTO MOXYJIA)
npodeccun CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTuueckoe 3aHsTHE
Tema 7.8 Coneprkanue ydeOHOro Marepuana
[IpaBunpHbIE ITonsTne [IPaBUJILHOTO MHOT'OI'PaHHUKA. CaoiicTBa IIPaBUJIbHBIX
MHOT'OTpaHHUKH, UX | MHOTOIPAHHUKOB
CBOICTBa [TpakTHdeckoe 3aHsATHE
Tema 7.9 Cogepxanue yueOHOro MaTepuana
Hunuanp, ero | Hununaap u ero snemenTsl. CedeHue IMHApa (MapajuleIbHOE OCHOBAHUIO U
coctapisirore. CeueHue | ocu). PasBepTka muIuHIpa
LUAJIMHIPA Komb6unupoBaHHoe 3aHsATHE
Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE colepkaHue (conepkanue
Konyec, €ro | MPUKJIATHOr0 MOIYJIA)
cocrapisromue. Ceuenne | Konyc m ero amementsl. CedeHne KoHyca (TapaielbHOE OCHOBAaHHIO H
KOHyca npoxoJsiiee Yepe3 BeplInHy), KOHn4eckue ceueHus. Pa3zpepTka koHyca
KoMmOuHMpOBaHHOE 3aHSTHE
Tema 7.11 Coneprkanne y4eOHOT0 MaTeprana
VY cedeHHbIi KOHYC. | YceueHHbIH KoHYC. Ero oOpa3zyromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE
KOHyca
Tema 7.12 Copneprxanue yueOHOro MaTepuaa

ap u cdepa, ux ceyeHus

[Hap u chepa. Bzaumuoe pacnonoxenue chepsl U miockoctu. CedeHnue mapa,
chepsl

KomMmOuHHMpOBaHHOE 3aHSTHE
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Tema 7.13 Cogepxanue yaeOHOTO MaTepuaa
[Tonstue 06 obwveme Tena. | [Toustre 00 oObeme Terna. OObeM Kyba U MPSIMOYTOJIBHOTO MapajlIeICHuIIe/Ia.
OTtHoeHue 00beMoB | OObeM mpu3Mbl W uiIHHApPA. OTHOHmIEHHE OO0BEMOB TMOMOOHBIX —TEJ. 4
MOAOOHBIX TEN ['eomeTpuyecKkuil CMBICH ONpEAENIUTENs 3-T0 OopAIKa
Komb6unupoBanHoe 3ansatue
Tema 7.14 Copnepxanue yueOHOro MaTepuana
O0bemMbl M IUIOWAMH | OGpembl nupamMuibl 1 Konyca. O0bem mapa. [lnomaam noBepxHocTei Te 2
MMOBEPXHOCTEH T
KombOunnpoBanHoe 3aHsaTue
Tema 7.15 Coneprkanue ydeOHOro Marepuana
KombOunanmu KomOunamum reoMmeTpuieckux Tei
MHOIOTPaHHHKOB W Tel | [IpakTHYeCKOe 3aHATHE 4
BpallleHUS
Tema 7.16 Cogepxanue yueOHOTo MaTepuana
I'eomerpuueckue Hcnonp3oBaHrne KOMOWHAIMI MHOTOTPAHHUKOB M Tell BPAIeHUs B MPAKTHKO-
KOMOHMHAIIMY Ha IPAKTHKE | OPMEHTHPOBAHHBIX 3aauax
[IpaKTHYECKOE 3aHATHE 4
Tema 7.17 Coneprkanue ydeOHOro MaTepuana
Pewenue 3a1a4. | OOBEMBI U TUIOIIAIU TTOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAICHUS
Mmuororpanaukn U Tena | KontponbHas paboTa 2
BpalIeHUs
Pasznea 8. [lepBooOpasHas pyHKuMH, ee IPUMEHEHUE 14
Tema 8.1 Coneprkanne y4eOHOT0 MaTeprana
ITepBooOpasHas ¢GyHKIUH. | 3a71a4a 0 BOCCTAHOBICHUH 3aKOHA JIBMIKCHUS 110 M3BECTHOM cKopocTH. [ToHsTHE OK-01, OK-02,
[TpaBuna HaXO0XJIEHUS | HHTerpupoBanus. O3HaKOMJICHHE C TIOHATHEM WHTETpalia U IepBOOOPa3HOM IS OK-03
NepPBOOOPA3HBIX ¢ynkuun y=f(x). Pemenune 3amau Ha cBsI3b epBOOOPa3HOM U €€ MPOU3BOAHOIM,
BBIYHCIICHHE TIepBOOOpa3HOW st maHHOW GyHKumu. Tabmuma dopmyn mms
HaXO0X/IeHUs NepBooOpa3HbIX. M3yueHre npaBuiia BEIUKMCICHHS IEPBOOOpa3HON 2

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 8.2
[momane KpUBOJIMHEUHOU

Conepixanue yaeOHOro MaTepuaia

33,,[[21‘-11/1, MMPUBOAAIINEC K IMMOHATHIO OIPCACICHHOIO MHTCIrpaia — O BBIYHUCIICHUU

TpamneLunu. @opmyna | TUIOMIAAM KPUBOJMHEHHOW Tpamernuu, O TNepeMenleHnr To4YKku. [loHsTue

Hrerotona — Jleitbuuia OnpeAeiEHHOIO HWHTErpasa. ['eomeTpuueckuid u  (QUIUUECKUI CMBICT
onpeneneHHoro uuaTerpaia. opmyna Herotona— JleiiOuuia 2
Komb6unupoBanHoe 3ansatue

Tema 8.3 Copnepxanue yueOHOro MaTrepuana

Heonpenenennslit u | [lonaTHe HeolpeAeIEeHHOIO HHTErpalla

OIIPEAETICHHBIA MHTETPaNbl | KOMOMHUPOBAHHOE 3aHSATHE 2

Tema 8.4 Coneprkanue ydeOHOro Marepuana

[TonsTue 00 | 'eoMeTprYECKHii CMBICI OTIPEIETIEHHOTO HHTErpalla

ornpeJesieHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2

KakK IJI01LAU

KPUBOJIMHEWHOMN Tpanenun

Tema 8.5 IpodeccnoHaIbHO-OPUEHTHPOBAHHOE colepKkaHue (conepkanue

OnpeneneHHblil UHTErpal B | MPUKJIATHOTO MOTYJIsI)

KUZHU ['eomeTprueckuii cMmbIci ompesesieHHoro uHrerpana. ®@opmyna HeroToHa -
JleitOuuna.
Pemenne 3amau Ha TpUMEHEHWE MHTErpana JUis BBIYUCICHHS (PU3UYECKHUX
BEJIMYMH U IIONIaIeH 4
[IpakTHueckoe 3aHsTHE

Tema 8.6 Coneprkanne y4eOHOT0 MaTeprana

Pemenne 3anay. | [leppooOpasnas ¢ynkuuu. IlpaBuna HaxoxaeHus nepBooOpasHbix. Ee

[epBooGpasHas (QYHKIMH, | IPUMEHEHHE 2

ee MpUMEeHEeHNe KonTponbnas pabota

Pa3nen 9. Crenenn u kopuu. CrenenHas QyHKIust 18

Tema 9.1
Crenennass (QyHKIUA, €€
CBOMCTBA

Conepxxanue yqaeOHOro MaTepHasa

[TonsiTue KOpHS N-0il CTENEHHU U3 ICWCTBUTEIBHOrO yucia. OyHKIUU y = W
ux cBoiicTBa U rpaduku. CBOKWCTBAa KOPHS N-O CTETICHH

OK-01, OK-02,
OK-03
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KomOuHupoBanHoe 3anstue

Tema 9.2 Cogepxanue yaeOHOTO MaTepuaa

[IpeobOpaszoBanue [TpeoOpa3oBaHue UPpaLIMOHAIBHBIX BbIPAKEHHUH

BBIPOKEHHH ¢ KOPHAMH N- | KoMOUHHPOBaHHOE 3aHSTHE 4

Ol cTeneHun

Tema 9.3 Copepxanue yueOHOro MaTepuana

CpoiictBa  creneHu ¢ | [lonstue creneHn ¢ JOOBIM  palMOHAIBHBIM TOKa3aTeiaeM. CTerneHHbIe

palMOHAIBHBIM U | (yHKIUY, UX CBOMCTBA U rpaduKu

JNENCTBUTEIIbHBIM Kom06unupoBaHHoe 3aHsATHE 2

MIOKa3aTesIMU

Tema 9.4 Cogepxanue yueOHOTo MaTepuana

Pemenue PaBHOCHIIBHOCTD HUppalMOHATIBHBIX YpPaBHEHUH M HEpaBEHCTB. MeTonubl HX

UppaloHaIbHbIX pewieHus. Pelienue nppanoHaIbHBIX YpaBHEHHUH U HEPAaBEHCTB

YPAaBHEHHHI U HEPABEHCTB | KOMOWHHPOBAHHOE 3aHSTHE 6

Tema 9.5 Coneprkanue y4eOHOro MaTepuana

Crenenu " KopHH. | OnpeneneHue cTeneHHon GpyHkuuu. Mcnonp3oBaHnue ee CBOMCTB MpU pELIEHUH

CrenenHas pyHKIUSA YPaBHEHHUI U HEPABEHCTB 2
KonTponbnas padota

Paznea 10. Iloka3zaTenbHas GyHKIUSA 18

Tema 10.1 Coneprxanue yueOHOro MaTepuaa

[TokazarenbHas ¢yHKIMs, | CTeneHs ¢ TPOU3BOIBHBIM JIEHCTBUTEIBHBIM IOKa3areneM. OnpeneaeHue

€€ CBOICTBA noKa3aTelbHON (PyHKLMH, ee CBOMCTBA U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM OK-01. OK-02
MTOKa3aTeIbHOU GbyHKIUH. Pemenne MTOKa3aTeJIbHBIX YpaBHEHUH OIZ- 03 ’
(G yHKIIMOHAIBHO-TPa)UUECKUM METOIOM 4
KomOunmpoBanHoe 3aHsATHE

Tema 10.2 Coneprxanue yueOHOro MaTepuaa

Pemrenne nokasarenbHbIX | PereHne mokas3aTenbHBIX YpaBHEHUH METOJIOM ypaBHUBAHMS IOKa3aTesei,

YPaBHEHHMH U HEPABEHCTB | METOJIOM BBEJCHHUS HOBOM TMEPEMEHHOH, (YHKIIMOHAIHLHO-TPAPUICCKHM
MeTozioM. Perienne nokaszaresbHbIX HEPABEHCTB 8
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HpaKTI/I‘IeCKOG 3aHATUC

Tema 10.3 Coneprkanue yueOHOro MaTepuana
Cucrempl 1OKa3aTeNbHBIX | PelieHne cUCTEM MMOKa3aTelbHbIX ypaBHEHHMA
YpaBHEHUU Komb6unupoBanHoe 3ansatue 4
Tema 10.4 Copepxanue yueOHOro MaTrepuana
Pemenne 3a1a4. | PemieHne moka3aTenbHBIX YpaBHEHHWM METOJOM YPaBHUBAHMSA IIOKA3aTelew U
[TokazarenpHast PyHKIIHS METOJIOM BBEJCHHUSI HOBOM NIEPEMEHHON. Pelenne nokasaTeabHbIX HEPABEHCTB
KonrponbHnas pa6ora 2
Paznen 11. Jlorapudmsi. Jlorapupmuyeckasi pynkuus 30
Tema 11.1 Cogepxanue yueOHOro MaTepuala
Jlorapudm gyuciua. | Jlorapudm uncna. JecATUIHBIN 1 HATYypaIBHBIN JIOTapU(PMBI, YHCIIO €
JlecaTnaHbIi 1 | KoMOMHHpPOBAaHHOE 3aHSATHE
HaATYpaJbHBIN JOTapu(MBI, 4
YHCIIO €
Tema 11.2 Coneprxanue yueOHOro MaTepuaa
CaoiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMHUpPOBAHUSL.
Omnepanus KomOunrupoBanHoe 3aHstue 6 OK-01, OK-02,
norapupMUPOBaAHHS OK-03
Tema 11.3 Coneprkanue ydeOHOro MaTepuana
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA
¢GbyHKIUS, ee CBOICTBa KomOunupoBanHoe 3aHstue 4
Tema 11.4 Copneprxanue yueOHOT0O MaTepuana
Pemenne IMTonsitne norapudmuyeckoro ypaBHeHus. Omneparyst MOTEHIMPOBaHUA. Tpu
JOTapUPMUIECKHX OCHOBHBIX METOJa PELICHUs JIOrapu(PMHUECKHX yPaBHEHHUH: (YHKIIMOHAIBHO-
YPaBHEHHH ¥ HEPABEHCTB | rpadyudecKii, METO MIOTEHIMPOBAHHS, METOJ| BBEICHHS HOBOI MEPEMEHHOI.
8

Jlorapudmuueckre HepaBeHCTBA

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 11.5

Copneprkanue yueOHOTO MaTepraa
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Cucrembl ANTOPUTM peIICHHS CUCTEMbI ypaBHEHUH. PaBHOCHIIBHOCTE JorapuMUIEcKux
JorapupMHUUECKUX YpaBHEHUUN U HEPABEHCTB
ypaBHEHUU Kom0uHMpoBaHHOE 3aHsATHE 2
Tema 11.6 IpodeccnonaIbHO-OPUEHTUPOBAHHOE coJepKaHue (conepskanue
Jlorapudmsl B Npupose U | MPUKJIATHOTO MOTYJISA)
TEXHHUKE [Ipumenenue mnorapudma. Jlorapubmudeckas chnupaip B mpupoae. Ee
MaTeMaTHYeCKHe CBOMCTBA 4
IIpakTHueckoe 3aHsaTHE
Tema 11.7 Coneprxkanue ydeOHOro MaTepuana
Pemenue 3ana4. | Jlorapupmuueckas ¢ynkiusa. PemieHue mpocTedmmx —JjgorapupMuyuecKux
Jlorapudmel. yYpaBHEHUU 2
Jlorapudmuueckas KonTponbnas pabota
byHKIUSA
Pa3nes 12. MHoxecTBa. Jj1eMeHThI Teopru rpagos 10
Tema 12.1 Coneprxkanue yaeOHOTo MaTepuasa
MHoxecTBa [Tonsitue MuokecTBa. [lonmMHOXkecTBO. Onepaniy ¢ MHOKECTBAMU
KomOuHMpoBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE colepKkaHue (conepkanue
Onepanuy ¢ MHOXECTBAaMH | MPUKJIATHOTO MOTYJIsI)
Onepannu ¢ MHOXKecTBaMH. PellieHne npukiaaHbIx 3a1a4y
[IpakTuueckoe 3aHsTHE 2
Tema 12.3 Cogepxanue yaeOHOTO MaTepuana OK-01, OK-02,
I'pader [Tonsitue rpada. Cea3ubIii rpad, AepeBo, IIUKI Ipad HA IOCKOCTH OK-03
I[IpakTuueckas pabora 4
Tema 12.4 Coneprkanne y4eOHOT0 MaTeprana
Pemenue 3a1a4. | Onepauuu ¢ MHOXKecTBaMH. ONUCaHME pealbHBIX CUTyallud C IOMOIIbIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 33124
IpUMEHEHHE KontponbHhas pabora 2

29




Paznes 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKYU U TEOPUH BEPOATHOCTEH

26

Tema 13.1 Copepxanue yueOHOro MaTepuana
OcHoBHBIE nouATHs | [lepectaHOBKH, pa3MelIeHUs], COUETAHUSI.
KOMOWHATOPUKH 4
Kom0OuHMpoBaHHOE 3aHATHE.
Tema 13.2 Cogepxanue yaeOHOT0O MaTepuaa
CoObiTHE, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHUS. Teopembl O BEPOATHOCTH CYMMBbI
coObITus.  CnoxeHue M | coObITHI. YCIIOBHAs BEPOSTHOCTh. 3aBUCHMBIC M HE3aBHUCHMBIC COOBITHSL.
YMHOXEHHE BEpOATHOCTEN | TeopeMbl 0 BEpOSATHOCTH MIPOU3BEACHUS COOBITHIA.
4
KomOunmnpoBanHoe 3aHsATHE
Tema 13.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojieprkaHue (conepxanue
BepositHOCT B | IPUKJIAIHOTO MOJYJIs1)
npodecCHoHATBHBIX OTHOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTONYMBOCTH. CTaTHCTUYECKOE
3ajadax orpeienieHue BepoaTHOCTH. OLeHKa BEPOITHOCTH COOBITHS
[TpakTHueckoe 3aHsATHE 4
Tema 13.4 Coneprxanue yueOHOro MaTepuaia
JuckperHas  ciy4aiHasd | Bugsl cnyvaitHpix BenmuunH. OmpenesieHiue JUCKPETHOM CITydaifHON BETMYHHBI.
BEJINYMHA, 3aKOH €€ | 3aKOH pachnpe/esieHuss IUCKpeTHOW ciyyailHo BenuuuHbl. Ee 4yucnoBble
pacrpeneneHus XapaKTEPUCTUKH 4
KomOunmpoBanHoe 3aHsATHE
Tema 13.5 CogepxaHue yaeOHOT0O MaTepuana
3agaun  maremaTtndeckol | Bapmanmonneii psia. Ilomuron wacror u rucrorpamma. CTaTUCTHYECKHUE
CTaTUCTUKH XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KomMmOuHMpoBaHHOE 3aHsTHE
4
Tema 13.6 IIpodeccnonanbHO-0PHEHTHPOBAHHOE colieprKaHue (conepxanue
CocraBieHue TaOIUI U | MPUKJIATHOTO MOXYJIs)
JYarpaMM Ha MPaKTHUKe [lepBuunas 00paOOTKa  CTaTUCTUYECKUX  JaHHBIX. ['paduueckoe  ux

MMpeaAcCTaBJICHHUC. HaXO)KI[eHI/IC CPpCAHUX XaPAKTCPUCTHUK, H3.6JHOII3€MBIX JaHHBIX

OK-01, OK-02,
OK-03
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HpaKTI/I‘IeCKOG 3aHATUC

Tema 13.7
Pertennie 3amau. DeMeHTHI

Conepixanue yaeOHOro MaTepuaia

OnemeHTbl KOMOMHAaTOpUKH. COOBITHE, BEPOSITHOCTH CcOOBITHA. CroxkeHue u

KOMOUHATOPUKH, YMHOXXEHHUE BEpOATHOCTEH

CTaTUCTHMKM ¥ Teopuu | KonrposabHas pabora 2

BEPOATHOCTEM

Pa3nen 14. YpaBHeHHs U HepaBeHCTBA 28

Tema 14.1 Coneprxkanue y4eOHOro Marepuana

PaBHOCUIIBHOCTB PaBHOCHIIBHOCTD ypaBHEHUH U HepaBeHCTB. OmnpeneneHus. OCHOBHbIE TEOPEMBbI

YPABHEHHMI M HEPABEHCTB. | PaBHOCWIBHBIX IEPEX0JaX B ypaBHEHHAX W HepaBeHCTBaxX. OOImue MeTombl

OO1mmue MeToAbl pelleHUsl | pellieHHs] YPaBHCHUH: IepeX 0.1 OT paBCHCTBA (DYHKIIUIA K PaBEHCTBY apr'yMEHTOB 4
JUIs MOHOTOHHBIX (YHKLUMH, METOJA pa3jokKEeHHUs Ha MHOXHUTEIH, METO[
BBEJICHUSI HOBOH MepeMeHHO!, (YHKIMOHATBHO-TPA(QUISCKHIA METOA
KombOununpoBanHoe 3aHsTHE

Tema 14.2 Coneprkanue ydeOHOro MaTepuana

I'padmueckuit meTon | O0mmue METOAbl pPELIeHHs HEPAaBEHCTB: IEpexo]] OT CpPaBHEHUS 3HAYCHUH

pereHus YPaBHEHMH, | GYHKUUH K CPaBHEHUIO 3HAYEHUH apryMEHTOB JUIi MOHOTOHHBIX (YHKIIHH, OK-01, OK-02,

HEPABEHCTB METO/1 UHTEPBAJIOB, GYHKIMOHATIbHO-Tpaduueckuii meroa. ['paduueckuit meTosq OK-03
pEILlIEeHUs] ypaBHEHUIN U HEPABEHCTB 4
KombOununpoBanHoe 3aHsTHe

Tema 14.3 Coneprkanne y4eOHOT0 MaTeprana

VYpaBHenus U HepaBeHCTBA | OmpeneneHue Moayis. Packpeitme Monyns mo ompeaeneHuto. Ilpocreiimme

C MOZyJIEM YPaBHEHHUS U HEPABEHCTBA ¢ MoAyJeM. [IpuMeHeHne paBHOCUIIBHBIX IEPEXOOB
B ONPECIEHHBIX TUIAaX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4
KomOunupoBanHoe 3aHstue

Tema 14.4 Coneprxanue yueOHOro MaTepuaa

VYpaBHEHUS M HEPABEHCTBA | 3HAKOMCTBO C mapaMmeTpoMm. [Ipocreiimme ypaBHEHHsST W HEpaBEHCTBA C

C nmapaMeTpamMu napaMeTpoM 6

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 14.5
CocraBiieHue U peuleHHe
npoeCCHOHANBHBIX 3a/1a4

IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojieprkaHue (conepxanue
NPHUKJIATHOT0 MOXYJIA)

Pemenne TekcTOBBIX 3a/1a4 MPO(ECCHOHATBHOTO COCPKAHUS

C IOMOIIBIO YPAaBHEHU [IpakTHueckue 3aHsATUS 8
Tema 14.6 Copepxanue yueOHOro MaTrepuana
Pewenne 3ama4. | OOuie MeTobl PEIICHUs] YPaBHEHUN. Y paBHEHUSI M1 HEPABEHCTBA C MOAYJIEM U
VpaBHEHMs U HEPABEHCTBA | C MTapamMeTpaMu

[IpakTuueckoe 3aHsTHE 2
IIpomexyTounas 6
arrectanus (JK3aMeH)
Bcero: 340
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3 YCJOBUS PEAJIMBAIIMA PABOYENH TITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIIUITIMHBI

3.1. TpeGoBaHussi K MHHMMAJIBHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecreyeHno

Peanuzanust pabGodeit mporpaMmbl y4eOHOM JMUCIHUIUIMHBI TpeOyeT Haaudus
KaOWHEeTa MaTeMaTHKH.

O6opyaoBaHue y4eOHOro KaOMHETA.

- OCAJI0YHBIE MECTA MO KOJUIECTBY 00YUaIOMINXCS;

- pabouee MeCTO MpernoaBaTes.

TexHUYEeCKHE CpeIcTBA O0YUCHUS:

- KOMIIBIOTEPHI C JIMICH3UMOHHBIM TPOTPAMMHBIM OOCCIICYCHHEM M BBIXOJOM B
HNHuTepHeT, MyJIbTUMEANATIPOCKTOP, SKPaH.

3.2. UudopmaunonHoe odecneyeHne 00yueHust

Ilepeyens pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, HMHTEpHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTyphbl

OCHOBHBIE UCTOYHUKH

1. I A. Amumos, 0. M. Koxsarun, M. B. TkauéBa MaremaTuka: anredpa u
HayaJla MaTeMaTUYeCKOro aHalin3a, reoMeTpus. Ajaredpa U Hauajaa MaTEMaTHYECKOTO
ananu3a. 10—11 kmaccel : 6a30BbIi U yriTyOJIEHHBIN YPOBHU : yueO-HUK / [1 ap.]. — 10-e
u3l., crep. — Mocksa : [IpocBemienue, 2022. — 463, [1] c. : ui. DnekTpoHHas Gopma
y4eOHHUKa.

JlonoJIHUTEIbHbIE HCTOYHUKH .

1. bammakoB M.U. Maremaruka: yueonuk st CI10 / M. U. bamimakos. - 7-e u3f.,
crep. - MockBa: Akanemus, 2018. - 253c¢. - (IIpodeccuonanbHoe 0O6pazoBanue). — TEKCT:
HETOCPEACTBEHHBIN.

2. baimmaxos, M.U. MaremaTtuka. COOpHUK 3a1ad MpopUILHON HANPaBICHHOCTH:
yaebHoe mocodbue 111 CI1O / M. bammaxkos .-2-¢ u3n., crep.- MockBa: Akagemus, 2018.-
207 c.-(ITpodeccronansHoe 00pazoBaHue).- TEKCT: HEMTOCPEACTBCHHBIM.

3. bammaxkos, M.. Maremaruka . 3agaunuk : yueoHoe nocodue s CI1O / M.U.
bammmakoB.-5-¢ u3a., crep. - MockBa : Axanemus, 2018.-414 c.-(IlpodeccuonanbHoe
obpazoBaHue ).- TekcT: HEemoCpeACTBEHHBIM.

HNuTepHeT-pecypcesl

1. www.fcior.edu.ru (MupopMarrioHHble, TPEHUPOBOYHBIC U KOHTPOJIbHBIC
MaTepHabl);

2. www.school-collection.edu.ru (Eaunas xoyuieKkiuu HUppoBBIX 00pa30BaTEIbHBIX

pecypcoB);
3. https://ege.sdamqia.ru/
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3.3. Opranmzanusi o0y4YeHHS] MHBAJIMIOB U JHMI ¢ OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI B PaMKaxX OCBOECHHUS 0011e0o0pa3oBaTeibHON Yy4eOHOI
aucuuniauabl OJ1.07 «MaTeMaTHKa)

[TpodeccnonanbHoe 00yueHre 00yJaIOIINXCs HHBAIHMIOB | JIUI] C OTPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37IOPOBBSI OCYIIECTBIISIIOTCSI HA OCHOBE OOPa30BAaTENBHOM MPOTPaMMBI,
aIanTUPOBAHHOM JUIsi OOy4YeHHUs YKa3aHHbIX OOydYarolmuxcsi B COOTBETCTBHHM C
WHIUBUYyaIbHON ITporpaMMoin peabunutanuu uHBaiauaa. s odecrneyeHus: J0CTyTHOCTU
o0pa3zoBaHus 00yUYaIOIMMCS UHBAIUAAM CO3/Ial0TCs CIICIUAIbHBIEC YCIOBHUS:

— Ma”Aychl (BXOJAHOM MaHIyC, MAHIyC BHYTPEHHUN K KOpUI0paM),

— TOpYYHU;

— PpacHIMpEeHHBIC IBEPHBIC MPOEMBI,

— nudrt — 2 mr.,

— JIOKaJIbHBIC MOHMKEHHBIE CTOMKHU-0aphephl;

— JproHomMuyeckas MeOeb;

— CHelUaibHO 000pYAOBaHHbBIE CAHUTAPHBIC, BAHHBIC KOMHATHI;

— IITaTHBIN CypAOTEPEBOAUHK;

— MOOWIBHBIN paanokiace (paauoMukpodon) «Conet - PCM» (12 mecr);
— cucreMa uadopmamonHas s cnadocbimanux «Mctok A2y;

— DJICKTPOHHBIC JIYIIbI;

— HMH(POPMALMOHHBIN KHOCK;

— CaHT ¢ BepcueH sl CaboBUIAIINX;

— MYJIbTHUMEIUNHBIN KOMIBIOTED;

— CpeAcTBa BHUICOMOJCPKKH Y4eOHOTO mpolecca (KOMIOBIOTEp C JOCTYIIOM B

HNHTepHeT, BUACONPOEKTOP, IKPaH);

— CpeICTBa ayIMOIOAIEPKKUA yIeOHOTO Tpoliecca (ayIuOCUCTEMA);

CrnernuanbHble 00pa3oBaTEIbHbIE U PEAOMIUTAIIMOHHBIE TEXHOJIOTHHU:

1. OTO — opauHapHbIe TEXHOJOTHH O0YUCHUS:

— JIEKIMOHHBIA MAaTEPHUAIL:

— 17151 cabOBUIAIIUX - ayTMOMAaTEepHUa,

— s CNa0OoCIHBIIAIMX — BHJEOMATepuay C CyOTUTpaMu, Kypc JEeKIHUi Ha
AJIEKTPOHHOM HOCHTEJIE;

— CIlaibl, NPEe3CHTAIUY;

— WHHOBAIIMOHHBIC JICKIIMH, UCTIOJb3yeMbI€ HayYHbIE METO/Ibl TTO3HAHMS, TIOIAUYU U
U3JIOKEeHHS MaTtepuait. Hanpumep, ekmusi BIBOEM, JIEKIIHS Tpecc-KOHMEpEHIUs, JTESKIHsI-
KoH(epeHIns, JCKIUA-TPOBOKAIMA — JIAHHBIE METOJbl  OPUEHTHUPOBAHBI  HA
ncuxo(u3nIecKue 0COOEHHOCTH KOHTUHT€HTa 00y4aroInXcsl.

2. UTO — uHTEHCUBHBIE TEXHOJIOTUU OOYUCHHS:

— KOMIIBIOTEPHBIE TEXHOJOTHUH C MPUMEHEHUEM HMHTEPAKTHUBHBIX METOJ0B
HAJOKEHUA TEKCTa Ha Yy4deOHbI BuaeoMarepuan (BHAEO CTaTbH), WHTEPAKTHUBHbBIC
MYJIbTUMEIUMHBIC PE3EHTAIIUH;

— TEXHOJIOTUM HCCJIEIOBATEIbCKOM U MPOOJIEMHOW OpUEHTALMU: TMPOOJIEMHO-
MIOMCKOBBIN METO/I, pellieHrne MPOOJIEMHBIX 3a/1a4, aHAIU3 UCTOPUIECKUX COOBITHIA;

34



— MPEAOCTaBICHUE YCIOYyr AaCCHCTEHTA-TIOMOIIHMKA (COLMAaIbHBIA  MEAaror,
POAUTEND, CTYJIEHTHI CTAPUIUX KYPCOB);

— TEXHOJIOTUM TrpadUyecKoro, MaTPUYHOIO U CTEHOTPapUUYECKOTO CHKATHS
uHbOpMaIlMU:  OMOPHBIE  KOHCIEKTHI, aJITOPUTMBI-ITYTEBOAUTEIN, CpPaBHUTEIbHBIC
TaOJUIIBI, CXEMBbI, XPOHOJIOTUN COOBITUA;

— KOMMYHHUKAaTUBHBIC TEXHOJIOTHH: WHANBUYaIbHAS TPACKTOPHS
KOMIICHCUPYIOIIEro (yriryOJeHHOro) oOpa3oBaHHs; B3aMMOOOYYEHHE dYepe3 IUAJIOr M
JUCKYCCHI0, TUCTAaHIIMOHHO-00pa30BaTelIbHbIEC TEXHOJIOTUH.

3. BTO — BbIcOKHE TEXHOJOTUU O0YUYECHUS:

— MyJbTUMEIUA  TEXHOJOTWH, peaju3yeMble Ha  OCHOBE  CIELUAIBHO
CTPYKTYPUPOBAHHBIX 3JEKTPOHHBIX MaTEpHAOB, aJAalTHPOBAHHOTO IPOrPAMMHO-
anmnapaTHoro ooecrnedeHus (BUIE€0 YPOKHU, BUIEO JIEKIIUH );

— MYyJIbTUME/IMa TEXHOJIOTMH B )KMBOM KOHTAKTE Mejarora u ooyyatomierocs (padbora
10 CKaMIy, MO 3JIEKTPOHHOM MOYTE).

Pa3paborumnkm:

denepaapHOe  KazeHHOe  IPOQeCCHOHAIBHOC oOpa3oBaTelbHOE  YUPEKIICHUE
«HOBOKY3HEIKMI TOCYHAapCTBEHHBIA T'YMaHUTAPHO-TEXHUYECKUN KOJUIEIK-UHTEPHAT»
MunucrepcerBa Tpyaa U couranbHou 3amuTsl Poccuiickon denepanun

IIpenonasarens Boicuiel kateropun H.B. Koctenko
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JIUCT JONOJHEHWI 1 UBMEHEHHUHN PABOYEHN ITPOI' PAMMBbI
OBIIEOBPA30OBATEJBHON YYEBHON JUCLHUIIINHBI

JlaTta BHeceHusI
U3MEHEHMI:

MecTo BHeceHHS
U3MEHEHUs B CTPYKTYype
padoueii mporpamMmbl

Conep:kanue n3MeHeHH s
padoueii mporpaMmbl

[TpoTokon Ne oT
« » 20 roma

[TpoTokon Ne oT
« » 20 ropa

[IpoTokon Ne oT
« _» 20 roma

[TpoTokon Ne oT
« » 20 ropa

[Iporokomn Ne oT
« _» 20 roma

[TpoTokon Ne oT
« » 20 ropa

[TpoTokon Ne oT
« » 20 ropa

[Iporokomn Ne oT
« _» 20 roma

[TpoTokon Ne oT
« » 20 ropa

[Iporokon Ne oT
« » 20 roma
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