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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOr'PAMMBI YYEBHOM
JUCIHUIIVIMHBI I1/1.01 MATEMATHUKA

1.1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI:

[Iporpamma yueOHON IUCHMIUIMHBI SIBJISETCS YacTbI0 OCHOBHOM  IMpOo(hecCHOHATBLHOU
obpasoBarenbHoll mporpamMmmbl B cooTBercTBUH ¢ DPI'OC mo cnenumansHoctu CIIO: 23.02.06
TexHuueckas 3KCIuTyaTalysl OABMYKHOIO COCTaBa JKEJIE3HBIX JOPOT.

[Iporpamma pa3paboTaHa Ha OCHOBE MPUMEPHONM NPOrpaMMbl y4eOHOW JUCIMILIMHBI
«Marematukay» (aBTopsl - bammakoB M.U., akanemuk PAO, mokrop ¢u3-mar. megarorndeckux Hayk,
npodeccop, Jlykankun A.l'., kaHaugaT (GU3MKO-MATEMATHYECKUX HAYK, JOICHT), B COOTBETCTBHH C
«PekoMeHmanusIMi TIO0  peayin3alii  00pa30BaTEIbHOW TMPOTPaMMBbl  CpelHero (TOJTHOT0) O0IIero
o0Opa3oBaHusi B 0Opa30BaTENbHBIX YYPEKIEHUSIX HAYaIbHOTO NPOPECCUOHATBHOIO M  CPEIHEro
npodeccroHaIbHOr0 00pa3oBaHMsI B COOTBETCTBUH C (eepalbHbIM Oa3MCHBIM YYEOHBIM IUIAHOM H
y4eOHBIMH TIJTAaHAMH JUIsI 00pa3oBaTeNbHBIX YupexaeHuil Poccuiickoit dDeneparuu, pean3yromux
nporpamMmbel  o0mero oOpaszoBaHus» (muckMO JlemapTameHTa TOCYJapCTBEHHOH MOJUTUKA H
HOPMAaTHBHO-TIPABOBOT0 peryaupoBaHus B chepe oopazoBanus MuHoOpHayku Poccuu ot 29.05.2007 Ne
03-1180).

JucnumnimHa BXOAUT B 00111e00pa3oBaTeNbHbIN HUKIL.

1.2. Henu 1 3224 JMCUUIJIMHBI — TPeOOBAHMS K Pe3y/JIbTATAM OCBOEHUS AU CUMILJIMHbI:

B pamkax mnporpamMmpl y4eOHON MHUCHUIUIMHBI OOYYarONIMMHKCS OCBAaWBAIOTCS JIMYHOCTHEIC,
MeTanpeMEeTHbIE U TPEIMETHBIE pe3ynbTaThl B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC cpegnero
obmiero obpazoBanus: nuaHOCTHBIE (JI), MerampenMerHbsie (M), mpeaMeTHbIC Il 0a30BOTO ypPOBHS
uszyuenus (II) u ruunocmuvie pezyromamer (JIP) peanuszanuy IporpaMMbl BOCIUTAHUSA (IE€CKPUITOPHI)
no crneruanbHocTh 23.02.06 TexHuueckas 3KCIITyaTanus MOIBHKHOTO COCTaBa KEJIe3HBIX JOPOT.

Pabouas yuebHasi mporpaMma OpUEHTUPOBAHA HA IOCTH)KEHUE CIIETYIOINX LeJIel:

L4 q)OpMI/II)OBaHI/Ie HpeI[CTaBJIGHI/Iﬁ 0 MAaTCMAaTHKE KaK YHUBCPCAJIBbHOM A3BIKC HAYKH, CPCIACTBC
MOACIINPOBAHUA SIBIICHUM U poneccos, 00 naciAx 1 METOAaX MaTCMAaTUKU,
L4 Pa3sBUTHUC JIOTUYCCKOI'O MBINUICHUA, MIPOCTPAHCTBEHHOI'O B006pa)K€HI/I$I, aJ'Il"OpI/ITMI/ILIGCKOI\/JI

KYJBTYpBbl, KPUTUYHOCTb MBILUIEHHUS] HA YPOBHE, HEOOXO0IUMOM s Oynyiieil nmpodeccuoHanbHOM
JESITeIbHOCTH, AJISl IPOJOKEHUS 00pa30BaHUs U caMOOOpa30BaHNUS;

L OBJIAICHUC MAaTEMATUYCCKNMU 3HAHUAMU U YMCHUSIMU, H€O6XOI[I/IMBIMI/I B HOBCCI[HCBHOﬁ JKH3HU,
JUTSE U3YYEHHS] CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCIUIUIMH Ha 0a30BOM ypOBHE U JUCIHILIAH
MpOoPECCHOHAIBHOTO IMKJIA, JJIs TMOJydyeHus oOpa3oBaHHs B 00JacTAX, HE TpeOyrommx
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

L BOCIIMTAaHUC CPCACTBAMH MATEMATUKU KYJIbTYPbI TUYHOCTHU, IOHUMAaHUSA 3HAYMMOCTU MAaTEMAaTUKHN
U HAYYHO-TEXHUYECKOTO  Tporpecca, OTHONIEHUS K MaTeMaTHKe Kak K  4YacTu
00IIeYeI0BeUeCKON KyIbTYPHI Yepe3 3HAKOMCTBO ¢ HCTOPHEH Pa3BUTHS MAaTEMATHKH, dBOJIOIIUECH
MaTeMaTHYECKUX UICH.

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBL 06yanOHlHIZCH JOJDKCH 3HATh.

L4 3HAYCHHE MaTeMaTHYECKOMN HayKu IJid pCHICHHUA 3a4da4, BO3ZHUKAIOIHUX B TCOPUHU U INPAKTUKE,
IIHUPOTY U B TO K€ BPEMA OIrpaHUYCHHOCTH NPUMCHCHHUA MAaTEMATUYCCKHUX METOJOB K aHAJIM3y U
HCCJIICAJOBAHUIO ITPOLCCCOB U SIBIICHUH B npupoac u 06H.[CCTB€;

L4 3HAYCHHUC IMPAKTUKH W BOIIPOCOB, BO3HHUKAIOMIUX B caMoM MaTeMaTHuKe JJIA q)OpMI/IpOBaHI/ISI nu
Pa3sBUTHA MaTeMaTHIeCKOM HAYKH; HCTOPUIO Pa3sBUTHA TIOHATHA qucia, COo3aaHuA
MaTCMaTUYCCKOI'0 aHAJIM3a, BOSBHUKHOBCHUA U PA3BUTHA I'COMCTPHU,

o YHHUBEPCAIbHBINA XapaKTep 3aKOHOB JIOTUKA MAaTEMaTHUECKUX PACCyKAEHUH, UX IPUMEHUMOCTD BO
BCEX 00JIaCTSAX YEIOBEUECKON NEeSATENIbHOCTH;
o BEPOATHOCTHBIN XapaKkTep pa3IMuHbIX IPOIECCOB OKPYKAIOIIETO MUPA.

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBL 06yanOHlHIZCH JOJIKECH YMETh.



BBITMOJHATH apudMeTnyeckue IeHCTBUS HaJ YMCIAMU, COYeTasi YCTHhIE U MHUCbMEHHBIE MPUEMBL;
HAXOJUTh NPUOIMKEHHBIE 3HAYEHHs] BEJIMYMH M MOTPEIIHOCTH BBIUMCIECHUN (a0COMIOTHAs U
OTHOCUTEJIbHAS); CPABHUBATH YHCIIOBBIEC BBIPAKEHUS;
HAXOJUTh 3HAUYEHUS KOPHS, CTENEHH, JorapudmMa, TPUTOHOMETPUUECKUX BBIPAKCHUIH HAa OCHOBE
OTIpeNieNIeHus, HCIOJIb3YSl TPU HEOOXOIUMOCTH HHCTPYMEHTAJbHBIC CPEJICTBA; IOJIH30BATHCS
npUOIMKEHHOM OIIEHKOM NP MPAaKTUYECKUX pacueTax;
BBIMOJHATh MPEeoOpa3oBaHUs BBIPAKEHUN, MPUMEHssT (OPMYIbI, CBA3aHHbBIE CO CBONCTBaAMHU
CTETeHEH, JTorapumMoB, TPUTOHOMETPHUIECKUX (DYHKITHIA;
BBIUMCIIATH 3HaYeHHe (YHKIUHU MO 33JaHHOMY 3HAUEHUIO apryMEHTa IPH Pa3IMYHBIX CIlocobax
3a1aHus (PYHKIHM;
OTIpeNieNIATh OCHOBHBIE CBOMCTBA UHCIIOBBIX (DYHKIUH, HIUTIOCTPUPOBAThH MX HA rpaduKax;
CTPOUTH IpapUKu U3y4EeHHBIX (YHKIUI, HIUTIOCTPUPOBATH MO TpaduKy CBOMCTBA 3JIEMEHTAPHBIX
GyHKIUH;
UCIIOJIb30BaTh MOHATHE (DYHKIIMU JJIs1 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIMYNH;
HAXOJHUTb MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINH;
MCIIOJIb30BaTh IPOU3BOHYIO Ui U3YYEHHs CBOMCTB (YHKIUI U MMOCTPOEHUS ITpaduKOB,;
OPUMEHATHh TPOU3BOAHYIO ISl TPOBENCHHS TNPUOIIKEHHBIX BBIYMCICHUH, pelaTh 3aJa4d
MPUKIIATHOTO XapaKTepa Ha HaXO0KJCHHE HauOObIIIEero U HAUMEHbBIIIET0 3HAYCHHUS;
BBIUUCIIATH B MPOCTEHIIMX CIIydasx IUIOMIAJW U OOBEMBbI C HCIIOJIB30BAHUEM OIPEAEICHHOTO
UHTETpaa;
peliath paluoHalbHbIe, MOKa3aTellbHbIe, JIOrapupMUIECKUEe, TPUTOHOMETPUUYECKUE YPaBHEHHUS,
CBOJISIIIIMECS K IMHEHHBIM U KBaJPATHBIM, a TAK)KE aHAJOTHYHBIC HEPABEHCTBA U CUCTEMBI;
UCIOJIb30BaTh rpauuecKuil METO ] pelleHNs YpaBHEHUN U HEPABEHCTB;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH pPEUICHHs] YpaBHEHUH, HEPABEHCTB M CHCTEM C JIBYMS
HEU3BECTHHIMU;
COCTaBJISITh U pellaTh ypaBHEHUS M HEPABEHCTBA, CBS3BIBAIOLINE HEU3BECTHHIC BEIUYHMHBI B
TEKCTOBBIX (B TOM YMCJI€ MPUKIIAIHBIX) 3a/1a4ax.
pemarh MmpocTeie KOMOMHATOPHBIE 3a7adyd METOJIOM Iepedopa, a TakKe C HCIIOJIb30BaHHEM
M3BECTHBIX (hopmyiT,
BBIYUCIISTH B MPOCTEHIINX CITydasiX BEPOSTHOCTH COOBITHI Ha OCHOBE IOJICYETa YUCIIA HCXOIOB;
pacro3HaBaTh Ha YepTeKaX W MOJEISIX IMPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTH TPEXMEpPHBIC
00BEKTHI C UX ONMHUCAHUSIMHU, H300paKEHUSIMH;
OIMCHIBATh B3aMMHOE PACIIONIOKEHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, Ap2yMeHmuposams
C80OU CYHCOCHUSL 0O IMOM PACHONIOHNCEHUU,
aHAJTM3UPOBATH B MPOCTEUIINX CITy4asiX B3aMMHOE PacIoI0KeHHEe 00bEKTOB B POCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOTPAaHHHUKH U KPYTJIBIE TEJA; BBIMOIHATH YEPTEKH 110 YCIOBHSIM 33]1ad,
cmpoums npocmetiuiue cevenus Kyoa, npusmol, NUPAmMuUobsl,
pewiath IUIAHUMETPUYECKHME M MpPOCTEHIINE CTepeOMETpUYECKHe 3aJauyd Ha HaXOXKJICHHE
T€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YTII0B, IUIONIA/IeH, 00bEMOB);
UCIIOJIb30BaTh MPH PEIIEHUH CTEPEOMETPUUYECKHX 3a/1a4 IJIaHUMeTprudeckre (hakThl U METO/IbI;
IPOBOJUTH JJOKa3aTeIbHbIE PACCYKICHUS B X0/1€ PELICHHUs 3ajay.

B PE3YIbTATC OCBOCHUA OUCHUILINHBI 06y11a}0mn171c51 JOJIKCH ymemb HCIIOJIB30BaATh HpI/IO6peTeHHHe
3HaHWA U YMCHUA B HpaKTquCKOfI JCATCIBHOCTHU 1 HOBCC}IHGBHOI\/'I KHU3HU:

AJId TIPAaKTUYCCKUX PaCUCTOB 110 (bopMleaM, BKJIrO4as (I)OpMy.TIBI, CoACpiKalue CTCIICHU,
paauKalibl, J'IOI“apI/I(I)MBI U TPUTOHOMCTPUYUCCKUC (I)YHKI_[I/II/I, HCIIOJIb3YA TIPpU HCO6XOI[I/IMOCTI/I
CIIPaBOYHEBIC MaTCpUaJibl U HpOCTefIHIPIe BBIYHMCIINTCIBHBIC yCTpOI\/IICTBa;

JUIS OIIMCAHUs C TOMOIIBIO (PYHKIMI pa3IMUHBIX 3aBUCUMOCTEMH, MpEICTaBIeHUs UX rpaduyeck,
UHTEpHpeTalnu rpaguKoB;

JUIS pelIeHus] MPHUKIAIHBIX 33734, B TOM YHCJE COLUAIbHO-DKOHOMHUYECKUX U (PU3MUYECKHUX, Ha
HauOOoJIbIIME U HAMMEHbIINE 3HAUCHUS, HA HAXOXKJEHHE CKOPOCTU M YCKOPEHHS;

JUISI IOCTPOEHUS U UCCIIEIOBAHUS MPOCTEUIINX MaTEMaTUYECKUX MOJIENIeH;

JUIS aHAJTN3a PeaJIbHBIX YUCIIOBBIX JaHHBIX, IPE/ICTABICHHBIX B BUJIE JUarpaMM, rpa(ukos;
aHanu3a MHGOPMAIUN CTAaTUCTUYECKOTO XapaKTepa;



o JUIL  HUCCIENOBaHUS (MOACTHPOBAHMS) HECIOXKHBIX TPAKTUYECKUX CHTYyallMd Ha OCHOBE
M3y4eHHBIX (OpMyIT U CBOKCTB (uryp;

o BBIUKCJICHHUS] OOBEMOB U IUIOIIAJEH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPU PELICHUU
MPAKTUYCCKUX 3a/lad, HCIOJIb3yA IIPpU HCOGXOI[I/IMOCTI/I CIIpaBOYHUKHN W BbIYUCIUTCIIbHBIC
YCTPOMCTBA.

B pe3ynbTate ocBOEHUs NUCHUIUIMHBI 00YYaroIIUicsa JODKEH 00siagaTh OOLIMMHU KOMIIETeHIUsIMH,
BKJTIOYAIOIIUMH CIIOCOOHOCTB!

OK 1. [ToHuMAaTh CYIIHOCTB U COIHATBHYIO 3HAYUMOCTh CBOCH Oyaymiei mpodeccuu, mposiBIATh
K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTENbHOCTb, BBIOUPATh TUIIOBBIE METOMABI U CIIOCOOBI
BBITIOJTHEHMS TPOPECCHOHANBHBIX 33/1a4, OI[CHUBATh UX dPPEKTUBHOCTh U KAYECTBO.

OK 3. [Ipunumarp peuieHUs B CTaHJAPTHBIX M HECTAHIAPTHBIX CUTYallMsIX U HECTU 3a HHUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisATh MOUCK W UCIIOIb30BaHKE MHPOPMAIMH, HE0O0X0MMOH 17151 3P PEKTUBHOTO
BBITIOJTHEHMS PO ECCHOHANBHBIX 3a/1a4, MPO(eCCHOHAIILHOTO ¥ TMYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonb3oBaTh HHPOPMAILIMOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTHH B MPOdhecCHnoHaTbHOM
JIeSATeTLHOCTH.

OK 6. PaboTathb B KOJIJIEKTUBE U KOMaH e, 3p(HEeKTUBHO 00IIAThCS ¢ KOJUIETaMH, PYKOBOJICTBOM,
NOTPEOUTETSAIMHU.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTH 32 pabOTy YIEHOB KOMaH[IbI (TIOJYMHEHHBIX ), PE3yIbTaT
BBITIOJIHEHHUS 33/IaHUM.

OK 8. CamocrosTensHO ONpeAensiTh 3aJayu Mpo(ecCHOHANBLHOTO W JUYHOCTHOTO Pa3BUTHS,
3aHMMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHMPOBATH MIOBHINICHUE KBATU(UKAIIHH.

OK 9. OpueHTHpoBaTbCS B YCIOBHSIX YaCTOW CMEHBI TEXHOJOTUH B MpodeccHOoHANbHOM
JIeSTeTLHOCTH.

Ocoboe 3nauenue oucyunauna I1/].01 Mamemamuxa umeem npu ¢hopmuposanuu u pazeumuu
JIUYHOCIHBIX PE3YIbMAamos:

JIP 4. Ilpossnaiowuii u 0eMOHCMPUpyowull y8axceHue K a00am mpyod, 0CO3HAOWUL YeHHOCTb
cobcmeenno2o mpyoa. CmpeMawutics K popmMuposanuro @ cemesoti cpeoe TUYHOCIHO U
npogeccuonanbHo20 KOHCMPYKMUBHO20 «YUPPOBO2O clleday.



2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI Y4eOHOIl padoThl

Buj yueOHoi1 padoThI Oo0bem
4acoB
MakcumajbHas yyeOHas Harpy3ka (Bcero) 346
O6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 234
B TOM YHCIIE:
MPAKTUYCCKHUE 3aHATUS 148
KOHTPOJIbHBIC PAaOOTHI 20
CamocrosiTesibHas padora o0yuyawuierocs (Bcero) 112
B TOM YHCJIE:
Pewenue 3a0au (8vinoanenue 0OMAuWHUX ynpajcHeHuil) no uzyyaemvim memam 71
Cocmasnenue mabauy 1
H3yyenue meopemuuecko2o mamepuana 25
Hanucanue coobwenuii u pecpepamos 20
Hz2omosnenue mooeneli MHO202pAHHUKO8, meil 8DaleHUs 8
Iloozomoska k umozoeot ammecmayuu 10
Ilpomesicymounasa ammecmayus 6 ghopme:
Hughgpepenyuposannviii 3auem 1 cemecmp
Ix3amen 2 cemecmp




2.2. TemaTHYeCKHIi IJIAH U coJep:KaHue YUeOHO# JucuumInHbl «MaTeMaTHKa

Koasbl
KOMIIETEHIUI U
JIMYHOCTHBIX
HanmeHnoBaHue pa3ieiioB u Coaeprxanue yueOHOro MaTepuaJa, JaboparopHble M NPpaKTHYeCKHe padoThl, O0bem Pe3yJIbTaTos,
TeM CaMOCTOATe/IbHAsA padoTa 00yyaroumuxcst 4acoB (bopmuposanuio
KOTOPBIX
crnocodcTByer
3JIeMEHT
NPOrpamMMbl
1 2 3 4
Pa3nen 1. Anreopa 148
Tewma 1.1. JleiictButenpHbie | Llenble u panuonanbHble uncna. JleiictButenbHbie yncia. [IpubamkeHHbIC BEIYUCICHHUS. 6 OK 01-09
yucia [TpubnmxeHHOe 3HaYCHNE BEIMYUHBI U TIOTPEITHOCTH MPUOIIKEHUH. JIP 4
JIuHeiliHble, KBaJlpaTHbIe, OUKBapaTHbIC ypaBHeHUs. JInHelHbIe, KBapaTHbIE
HepaBeHcTBa. MeTo uHTepBaioB. CucTeMbl ypaBHEHUM U HepaBeHCTB. MppanmoHanbHble
YPaBHEHUS U HEPABEHCTBA.
[lonsiTue u mpexncraBieHHE KOMIUIEKCHBIX 4Hcel. [‘eomerpuueckoe wuszo0OpakeHue
KOMIUIEKCHBIX —uncen. @DopMbl 3alMCH  KOMIUIEKCHBIX uuncen. JleWcTBus — Haj
KOMIUIEKCHBIMM YHMCIIAMM: CJIOKE€HHE, BBIUMTAHHE, YMHOXECHUE, NECICHHUE, W3BJICUYCHHE
KOpHEH.
IIpakTHYecKHe 3aHATHS 18
Apudmernueckue 1eicTBUs HaJl YMCIaMU, CPAaBHEHHE YHCIIOBBIX BBIPAKEHUI.
[TpuGnnKeHHble 3HaYeHUs! BEJIMYMH U MOTPEIIHOCTH BHIYMCIEHUIN
JluneiiHble, KBaJipaTHbIEe, OUKBaApAaTHbIE YpPaBHEHUS
JIuneliHble, KBapaTHbIE HEpaBeHCTBA. MeToa nHTepBaioB. CUCTEMBI ypaBHEHUN U
HEPABEHCTB
HppanmoHaibHble ypaBHEHUSI U HEPABEHCTBA.
KountpoabHas padora o teme «JleiiCTBUTEIBHBIC YHCTIA 2
CamocrosiTesbHast padora 8
Pemenue 3a1a4 (BBIOTHEHUE TOMAIIHUX YIPAXXHEHUI) MO M3ydaeMbIM TeMaM
IToHsATHE NENCTBUTEIBHOTO YHCIIA
Teopema be3y. Cxema I'opHepa. PenieHrne ypaBHEHU BBICIIIMX TOPSIAKOB.
Tema 1.2. [Toka3zarenbHas, CreneHb ¢ MPOU3BOIBHBIM JCHCTBUTEILHBIM TIOKA3aTEIeM U €€ CBOWCTBA. 10 OK 01-09
JorapupmMuyeckas u IIpeoOpa3oBanue U BEIYUCIICHHE 3HAYCHUH TTOKA3aTEIbHBIX BBIPAKEHUH. JIP 4

cTerneHHasi PyHKIUU

Jlorapudms! u ux cpoiictBa. HatypanbHble norapudmsl. JlecaTuaHble JJorapudMsl.




IIpeoOpa3oBanue 1 BEIYUCICHUE 3HAYCHUHN JIOTapU(PMUIECKUX BBIPAKEHHIH
IToka3zarenbHast, torapudmudeckas, crerneHHas QyHKIMH, UX CBOWCTBA U IpaUKy.
[TocTpoeHne nmoka3aTeabHBIX JOrapUPMHUUECKIX U CTETIEHHBIX IPa(UKOB QyHKINH.
IToka3zarenbHble U orapugmuueckue ypaBHeHUs. CriocoObl peleHus IpocTeHimx u
CBOJSIIMXCS K HUM TOKA3aTeNbHBIX U JorapugMuuecknx ypaBHeHui. [lokazaTenpHbie U
norapupMuUecKue HepaBeHCTBa. Pelenne npocreimumx noka3aTeabHbIX U
Jorapu(pMHUIECKUX HEPABEHCTB.

IIpakTuyeckue 3aHATHS

Haxon():[eHHe SHAYCHUA KOPHHA BLIpa)KeHI/Iﬁ Ha OCHOBC OITPCACIICHUA

HaXO)KI[eHI/IC 3Ha4YCHUs CTCIICHHU HAa OCHOBEC OIIPCACIICHUA

HaxoxxaeHue 3HaueHus jorapuMa Ha OCHOBE ONPENIEICHUs

Haxoxnenue 3HadyeHHS KOpH:, CTCIICHH, norapI/chMa, HCIIOJIB3YA IIpU HCO6XOI[I/IMOCTI/I
HHCTPYMCHTAJILHBIC CPCACTBA.

HaxoxneHue 3HaueHusi KOpPHs, BBINOJIHAS INpeoOpa3oBaHMsl BBIPAKEHUM, MPUMEHSS
(G opMyIIbl, CBSI3aHHBIE CO CBOMCTBAMU KOPHSL.

HaxoxneHue 3HaueHUsI CTENEHU, BBINOJIHAS NPeoOpa3oBaHUS BBIPAKEHUMN, MPUMEHSS
(G opMyIIbl, CBSI3aHHBIE CO CBOMCTBAMU CTEIICHEH.

Haxoxnenne 3HadeHus jgorapudma, BBITONIHSS MPEoOpa30BaHUs BBIPAKCHUN, TIPUMEHSIS
(G opMyIIbl, CBSI3aHHBIE CO CBOMCTBAMU JIOrapu(MOB.

Haxoxnaenue 3HaueHHUs KOpHSA, CTENEHHU, Jjorapudma, BBIIOJIHAS NpeoOpa3zoBaHUs
BBIPAKCHUM.

Pemrenne nokasaTenbHbIX YPaBHEHHUI U HEPABEHCTB

Pemenue norapupMuuecKux ypaBHEHHH U HEPAaBEHCTB

Pemienne nokasareapbHbIX M JJOrapu(MUUECKUX YpaBHEHUI M HEPABEHCTB

ITocTpoeHne nokasaTeabHbIX, JOTapU(PMUUIECKUX U CTETIEHHBIX IPadUKOB (GYHKIUH.

20

Konrtpoabnast pa6ora no teme «IlokasarenbHas, norapudmMuueckas U CTEIEHHast
(GyHKIANY

CamocrosiTesbHast padoTa

Pemenue 3aa4 (BBIIOTHEHUE TOMAIIHUX YIPAXXHEHUI) MO M3ydaeMbIM TeMaM
Cocrasnenne TaOmuIEl crenerneii uncel ot 2 1o 10.

WcTopus u pazsutus aorapudmon

Yucino e u HaTypalbHbIH Jorapudm

JlorapudmMuueckas JIMHEHKa

buorpadus xon Henep.

12

Tema 1.3. OcHOBEI

PannanHoe m3mepenne yrinoB M ayr. COOTHOIIEHMS] MEXAY T'PalyCHOW WM paJHaHHOU

20

OK 01-09




TPUTOHOMETPUU

MepaMH yria.

CuHyc, KOCUHYC, TAaHT€HC, KOTaHT'€HC Yucia. TpuroHoMmerpruueckue GyHKIIMH YHCIOBOTO
apryMeHTa, 3HaKU UX 3HAYEHUU.

CooTHoOIIEHHS MEX 1y TPUTOHOMETPUUYECKUMU (PYHKIUSMU OJTHOTO aprymeHTa. ®opmyib
npuBeAeHUS. YETHOCTh M HEUETHOCTh TPUTOHOMETpHUSCKUX (GYHKIUH. Dopmyrbl
cinoxenus. Gopmynbl TBOMHOrO M MOJIOBUHHOrO aprymenta. [IpeoOpasoBaHusi CyMMBbI
TPUTOHOMETPUYECKUX (PYHKIMI B MpOU3BENICHHE M MIPOU3BEACHUS B CyMMY. BbIpaxkeHue
TPUTOHOMETPUYECKUX  (QYHKIHMM  4yepe3  TaHreHC  IOJOBHHHOIO  apryMeHTa.
[lepronmn4yHOCTh  TPUTOHOMETPUYECKUX  (YHKUMHA. Bbluucrnenwe  3HaueHUl U
TOXK]JIECTBEHHBIE TPEOOPa30BaHUS TPUTOHOMETPUUECKUX BHIPAKEHUH.

OOpaTHble TPUTOHOMETPUUYECKUE (PYHKITHH.

CaoiictBa u rpaduku TpuroHomerpuudeckux ¢Gynkiuil. [locTpoeHune reomeTpudecKux
npeoOpazoBanuii  (caura W aedopmaruu). CpoiictBa W rpadukud  0OpaTHBIX
TPUTOHOMETPUYECKHUX (QYHKITHI.

Apkcunyc, apkkocumyc, apkmaneenc yucia. CrnocoObl peleHuss TPUTOHOMETPUUYECKUX
YpaBHEHUH. Tpuronomerpuueckue HEpaBEHCTBA. Pewenue MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

JIP 4

IIpakTHYecKHe 3aHATHS 36
HaxoxaeHue 3HaueHUs] TPUTOHOMETPUYECKUX BbIPaKEHHUI Ha OCHOBE ONpPEIEICHUSI.

HaxoxxneHne TpUTrOHOMETPUYECKMX BBIPRKEHUH, WCHOIB3yd IpPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

HaxoxzaeHue 3Ha4eHHsT TPUTOHOMETPUUYECKUX BBIPAXKEHUM I IMPAKTHUECKUX PAcUETOB

o ¢gopmyiiaM, UCIOIb3Ysl IPU HEOOXOIMMOCTH CIIPAaBOUHbIE MaTe€pHalibl U MpOCTeHIIne
BBIUYHCIIUTEIBHBIE YCTPOICTBA.

Pemenne npocTredmmx TPUTOHOMETPUUYECKUX YPABHEHMM, CBOJSIIMXCA K JIMHEWHBIM H
KBaJIpaTHbIM.

Hcnonp3oBanue rpauyeckoro MeTo/1a pelieHusl A1l TPUrOHOMETPUYECKUX YPAaBHEHHUH.
CocraBiieHHe W pELIEHUE YpaBHEHWI CBS3bIBAIOUIMX HEW3BECTHHIE BEJIMYUHBI B
TEKCTOBBIX (B TOM 4MCJIe MPUKIIAJHBIX) 3a/1a4ax.

Pemrenne npocTelmmx TPUrOHOMETPHYECKUX HEPABEHCTB.

[TocTpoeHne reoMeTpruecKux mpeodpa3zoBaHuii (caBura u aeopmaiun)

KonTpoJsbHas pa6ora no reme «OCHOBBI TPUTOHOMETPHUI) 2
CamocrosiTesbHast padoTa 12

Pemenue 3a1a4 (BBIIOTHEHUE TOMAIIHUX YIPaXXHEHUI) MO H3y4aeMbIM TeMaM
CrnoxeHne rapMOHHYECKUX KOJIeOaHUI
[IponcxoxaeHNE eTUHNL H3MEPEHUS




Hcropust TpuroHomMeTpun
buorpaduu yuensix: Jleonapa Ditnep, Pene lexapt, Mcaak HeroToH

Pa3nen 2. Hauana 62
MATEeMaTHYeCKOIr0 aHAJIN3a
Tema 2.1. [TocnenoBarenbHocTH. CriOCOOBI 3a/1aHUSl U CBOMCTBA YHCIIOBBIX MOCIIEAOBATEILHOCTEH. 2 OK 01-09
[TocnenoBaTenbHOCTH U [lonsstne o mnpenene mnocnenoBaTenbHOCTH. CyHIECTBOBAaHHUE Ipeaeraa MOHOTOHHOU JIP 4
byHKIIIN OTrpaHUYCHHOU I10CJIE0BATENBHOCTH. CymmupoBaHue [10CJIEI0BATEIbHOCTEH.

beckoneuno yObIBaromiasi reoMeTpruieckasi Iporpeccust U ee CyMma.

[TonsiTHe 0 HEMPEPHIBHOCTH (DYHKIINU.

IIpakTHYeckne 3aHATHS 4

CriocoObl 3a/1aHusl M CBOWCTBA YHMCIIOBBIX M10CIIEI0BATEILHOCTEN

Brruncnenue npezesna 4nciaoBO NOCIe10BaTEIbHOCTH

beckoneyHo yObIBaroIasi reoMeTpuiecKasi Mporpeccus U ee CyMMma.

CymMMHpoOBaHuUE MOCIIEI0BATEIbHOCTEN
Tema 2.2. IIpousBoiHas. [Ipon3BogHas, €e IeOMETPUYECKHM M MeXaHUYeCKUH cMbIci. [Ipou3BOgHBIE CyMMBI, 6 OK 01-09
[IpumeHeHne TpOM3BOTHONW | MPOM3BEACHUSI M YacTHOrO 1IByX GyHKuuid. IlpomsBomHast cremneHHOH GyHKIUU C JIP 4

HaTypaJIbHBIM TOKa3ateneM. [Ipom3BogHBIE OCHOBHBIX JJIEMEHTApHBIX  (DYHKIUH.

[Tpon3BoaHas TPUTOHOMETPHUYECKUX ()YHKITHIA.

[IpaBuno muddepenurpoBanus ciaokHOM u obOpatHoU ¢yHKuMA. I[Ipom3BoaHbIE

[IOKa3aTeIbHOM, JIOTapu(PMUIECKONH U OOPATHBIX TPUTOHOMETPUUYECKUX QPYHKIIHM.

Bropas npousBoaHas u e€ pU3ndecKuii CMbICI

HccnenoBanmne pyHKIMM ¢ TOMOIIbIO TPOU3BOIHON

[Tpu3naku Bo3pacTaHus U yObIBaHUA (YHKIMU. DKcTpemyM (QyHkuuu. VccrnemoBaHue

(GYHKIIMM Ha DKCTpEeMyM. BBIMyKIOCTb W BOTHYTOCTh rpaduka (GyHKIUU. TOUYKH

neperuoa.

[Ipumenenne mpou3BOAHOM K TmOCTpoeHuto rpadukoB (QyHkiuu. Haubomnpinee wu

HauMeHbIIIee 3HaYeHUS PYHKIIMHA Ha IPOMEXKYTKE.

HaxoxnaeHnue HamOOJbIIEr0o W HAaWMEHBIIET0 3HA4YeHUNW (QYHKIUU C TOMOIIBIO

IIPOU3BOJHOM.

[IpuMepsl UCTIONIB30BAHUS TPOUZBOAHON I HAXOXKACHHUS HAWIYYIIETO PEIICHHS B

MIPUKJIAIHBIX 33a9ax.

Haxoxpaenue ckopocTu 1j1s mpoiiecca, 3aJaHHOro (hopMysioi U rpagukom.

IIpakTnyeckue 3aHATHSA 8

HaxoxaeHne npon3BOIHBIX 3JIEMEHTAPHBIX (QYHKIUH.

HccnegoBanue (I)yHKI_[I/II/I Ha S3KCTPEMYM.




W3yuenust cBOMCTB (QYHKIMIA U TOCTPOCHUS TPaQUKOB C MPUMEHEHHEM TPOU3BOIHOM.

[Ipumenenne NPOU3BOAHON [JIsi MPOBENEHUS MNPUOIMKEHHBIX BBIYMCICHUH, pelIeHUE
3aJla4 MPUKJIAJHOTO XapaKkTepa Ha HaX0KJIeHHE HAaOOJIBIIETO M HANMEHBIIETO 3HAYCHUSI.

HpI/IMeHCHI/Ie HpOHSBOI[HOfI AJi pE€IICHUA NPUKIAAHBIX 3aaa4, B TOM YHUCJIE€ COOHAJIbHO-
OKOHOMHYCCKHUX H (bI/ISI/I‘-IeCKI/IX, Ha HaWOOJbIINE M HAUMEHBIINE 3Ha4YCHUA, Ha
HaXOXJICHUC CKOPOCTH U YCKOPCHMUS.

KonTtpoJuabsHnas pa6ora no teme «IIponssBonHas. IlpuMenenue npon3BoaHON» 2
CamocrosiTesibHas padoTa 14
Pemenue 3a1a4 (BbIIOJHEHUE JOMAILIHUX YIPAXXHEHUI) MO M3y4aeMbIM TEMaM
[Tonstue nuddepeniuana u ero NPUIOKEHUS
[IpoucxoxaeHne TepMUHOB U 0003HAUYCHHM B TU(PdEepeHITUPOBAHIH.
Uccnenoanmne Gpynkuuu, nocrpoenue rpaduka. [IpeodpazoBanus rpadukos.
buorpadunu yuensix: ['ordpun @punpux Jleidnur; [Isep epma; Ortocten Jlyn Komm;
I'eopr Kanrtop; Kapn Beitepmrpacc
Tema 2.3. UnTerpai. [lepBoobOpasnas u unterpai. HeonpeneneHHslit HHTErpai u ero cpoiictsa. Haxoxenue 4 OK 01-09
[IpumeneHue naTerpana HEONpeNeNIeHHOr0 nHTerpana. [lpunoxenue HeonpeaeaeHHOro HHTErpasa K peleHnio JIP 4
MIPUKJIAIHBIX 3a/1a4.
OnpesnenieHHBI HMHTErpal U €ro reoMeTpudeckuid cmbicia. OCHOBHBIE CBOMCTBa
orpeneneHHoro uaTerpana. CrnocoObl BRIYUCICHUS ONpeAeTIeHHOTO HHTerpana. dopmyna
Hrrorona—1JleitOnumna.
Brruncnenue minomaaei niockux Guryp ¢ moMouso OnpeesIeHHOro HHTerpaia.
Pemenne npukiaaHbIX 3aa4 ¢ IOMOIIBIO ONPENEIEHHOTO HHTETpaa.
[Tpumepsl NpUMEHEeHMsI UHTerpajia B pU3UKe U T€OMETPHUH.
IIpakTuyeckue 3aHATHSA 8
HaxoxaeHne HeonpeaeIeHHOro HHTerpaina
[TpusioskeHre HeonpeAeIeHHOr0 HHTErpaia K pelieHn 0 MPUKIaIHbIX 3a/1a4
[TocTpoeHne KpUBOJIMHEWHON TpAaNeMU U BBIYUCICHHUE €€ TUIOIIAJIHN.
Bbruncnenne B mpocTeMIIMX ciaydasxX IUIOM@ad M 00BbEMBI C HCHOJIb30BAaHUEM
OIIPEAEIEHHOTO NHTETpaIa.
Kounrpoabnas padora o reme «urterpan. [Ipumenenne narerpanay 2
CamocrosiTesbHast padora 12
Pemenue 3a1a4 (BHIOSTHEHUE TOMAIIHUX YIPAXXHEHUI) MO H3y4aeMbIM TeMaM
HcTopust MHTETpaJIbHOTO UCUUCIIEHUS
buorpaduu yuensix: Apxumen; ['eopr Puman; [ladnyruii Yebnimes; Jleber Aupu
Pa3nen 3. KomOunaropuka, 38




CTATUCTHKA U TEOpUusd

BEPOSATHOCTEM
Tema 3.1. DnemeHTbI OcHOBHBIE TIOHATUS KOMOMHATOPUKH. 3aJadyd Ha TOJCYET 4YHWCIIa pa3MeIIeHUui, 4 OK 01-09
KOMOWHATOPUKH MepECTaHOBOK, coueTaHui. Pemenue 3amau Ha nepebop BapuaHToB. Dopmysna OuHOMA JIP 4

Heiotona. CpoiicTBa OMHOMUHANBHBIX Kodddunmento. Tpeyronapauk [lackamns

IIpakTHYecKHe 3aHATHS 8

Pemenue npocremmx KOMOMHATOPHBIX 33124 METOJIOM Tiepedopa, a TaKkxkKe ¢

MCIOJIb30BAaHUEM M3BECTHBIX (DOPMYIL.

Pemenwne npocreiimux 3a1a4 Ha mpuMeHeHue Gpopmyisl OuHoMa HeroToHa

CamocrosiTesibHas padoTa 6

Pemenue 3aa4 (BbIIOJHEHUE TOMAILIHUX YIPAXXHEHUI) [0 HM3y4aeMbIM TEMaM

CpenHue 3HauYeHUs U UX IPUMEHEHUE B CTATUCTUKE
Tema 3.2. Dnementsl Teopun | CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE U YMHOKEHHE BeposTHOCTel. [ToHsaTre o 6 OK 01-09
BEPOSITHOCTEN HE3aBHCUMOCTH cOObITUH. [luckpeTHast ciryyaiiHas BeJIMUMHA, 3aKOH €€ PACIIPEIEICHHUS. JIP 4
DJIeMEHThI MaTeMaTU4YecKol | YncaoBble XapaKTEPUCTUKH TUCKPETHOM Cily4aiiHOM BennuuHbl. [loHsTHE O 3aKOHE
CTaTUCTUKU OOJIBIINX YHCEIL.

Co0bbITHE, BEpOSITHOCTH COOBITHUS, CIIOXKEHUE U YMHOXKEHHE BEPOATHOCTEH.

[TonsiTHe 0 HE3aBUCUMOCTH COOBITHIA.

JluckpeTHas ciiydaiiHasi BEJIMUMHA, 3aKOH €€ pacnpeaeneHus. YUcioBble XapaKTepUCTUKU

JMCKPETHOM CIy4ailHON BETUYUHBI.

IToHsATHE O 3aKOHE OONBIINX YHUCEIL.

[IpencraBienue JaHHBIX (TaOJIUILIBI, TUAarpaMMBbl, rpaduKu), reHepanbHasi COBOKYITHOCTD,

BbIOOpKa, cpesiHee apupMeTHIecKoe, MeIMaHa. .

[TonsTHE 0 3aJ7ayaX MaTEeMaTUYECKOM CTAaTUCTUKHU.

Pemienne npakTMueCKHX 3aa4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOOB.

IIpakTuyeckue 3aHATHSA 6

Ananu3 nHGOpMallMU CTaTUCTUYECKOTO XapaKTepa.

AHanu3 peajabHbIX YUCIOBBIX JaHHbBIX, IPEJICTABICHHBIX B BUJIE AMArpaMm, rpadukoB

KonTpoabHasi padora no teme «KoMOMHaTOpHKA, CTATUCTHKA U TEOPHsI BEPOSTHOCTEH» 2

CamocrosiTesibHasi padoTa 6

Pemenue 3ana4 (BBIIOJHEHUE TOMAIIHUX YIPAXXHEHUI) MO M3y4aeMbIM TEMaM

Cxembl bepHyIIM MOBTOPHBIX UCTIBITAHUIT
Pa3nen 4. 'eomeTpus 170
Tema 4.1. Ilpamsle u B3auMHOe pacrnonoxkeHue ABYX NpsAMBIX B IpocTpaHCTBe. llapainensHOCTH HMpsAMON U 10 OK 01-09
TJIOCKOCTH B TPOCTPAHCTBE mwiockocTh. [lapamnensHoCcTh Mockocteil. [lepnenauKyasspHOCTh MPSAMOM U TIJIOCKOCTH. JIP 4




[lepnieHqUKyYISAp ¥ HAKIOHHAs. YTOJI MEKAY NPAMOU U INIOCKOCTBIO. /[BYyrpaHHBIN yroul.
Yron Mexay IIocKocTsIMU. [lepneHauKyIspHOCT ABYX INIOCKOCTEH.

I'eomerpuueckue mpeoOpazoBaHMs MPOCTPAHCTBA: MapaJUICTbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH.

[MapannensHoe npoekTrpoBanue. [1nomanb opToroHaIbHOM MpoeKIuu. M3o0pakeHue
IIPOCTPAHCTBEHHBIX (PUTYD.

HpaRTn'{ecmle 3AHATHSA

Akcuombl cTepeomeTpuu. M300paxkeHne npoCcTpaHCTBEHHBIX (QUTYD

B3aumHoe pacnonoxeHue npsiMplX B IPOCTPAHCTBE

Bzanmuoe PacCIIOJIOKCHHUC IUIOCKOCTEH B IMIPOCTPAHCTBC

B3aumHoe pacnonoxeHue NpsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE

["'eomeTpuuecKre Npeodpa3oBaHusl IPOCTPAHCTBA

14

KonTtpouabHas pa6ora no teme «IIpsimbie U IIIOCKOCTH B IPOCTPAHCTBEY

CamocrosiTesibHas padora

Pemenuie 3a1a4 (BBIOTHEHUE IOMAIIHUX YIPAXXHEHUH) MO H3Yy4aeMbIM TeMaM
[TapamrenpHOE IPOEKTUPOBAHUE

CuMMeETpHS B IPUPOJIC

12

Tema 4.2. MHOrorpaHHUKHU

Bepuunsl, pedpa, rpanu MHOrOorpanHuKa. Pa3BepTka. MHOTOrpaHHBIE YIIIbl. BBITyKITBIE
MHOrorpaHHuku. Teopema Ditnepa.

[Ipusma. IIpsimas u HakioHHas npusma. [IpaBunbHas npusma. [apannenenunen. Ky6.
IMupamupa. IlpaBunbHas nupamuga. Y cedeHHas nupamua. Terpasap.

CumMerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 upamuIe.

Ceuenus Ky0a, IpU3MBI U TUPAMUJIBI.

[IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX (TETpadap, KyO, OKTa’aAp, 10AEKadIp U
HKOCAdIP).

OK 01-09
JIP 4

HpaKaneCKne 3AaHATHUSA

IIpuszma

[Tapamnenenunen. Ky6.

[Tupamua.

[TocTpoeHne mpocTelIux ceueHui Kyoa, IpU3Mbl, TUPAMUJIbIL.

Pemenne IIAaHUMETPHUICCKUX U HpOCTefIIHI/Ie CTCPCOMCTPHUYCCKUX 3aaa4 Ha HAXOXKIACHUC
IrCOMCTPHUICCKUX BCJIMYNH (I[J'II/IH, yT.IIOB).

22

KountpoJabHas pa6ora o reme «MHOTOTpaHHUKN

CamocrosiTesbHast padoTa
Pemenue 3a1a4 (BbIOJTHEHUE TOMAIIHUX YIPAXXHEHUI) MO M3y4aeMbIM TeMaM

12




[IpaBubHBIE U MOIYNIPABUIBHBIE MHOTOIPAHHUKHU
M3roroBiaeHue MoesIe MHOTOTPAHHHUKOB

Tema 4.3. Tena u Humuuap u xonyc. YcedeHHBIH KoHyc. OCHOBaHHME, BBICOTA, OOKOBasi MOBEPXHOCTD, 6 OK 01-09
IIOBEPXHOCTHU BpALECHUS oOpazyromas, pazsepTka. OceBble CEUCHHs U CEUCHMs], TapaljiesIbHble OCHOBAHUIO. JIP 4

[lap u cdepa, ux ceuenus. KacarenpHas miockocTb K chepe.

IIpakTHYecKHe 3aHATHS 6

Hwmnap. Konyc.

[ITap u cdepa.

CamocrosiTesibHast padoTa 12

Pemenue 3a1a4 (BpIIIOJHEHHE JOMAIIHUX YIPAKHEHUM) 110 HM3y4aeMbIM TeMaM

Konnueckue ceyeHuns M UX MPUMEHEHHE B TEXHUKE

M3rorosiieHne Mojiesielt Te BpalleHus
Tewma 4.4. Ismepenust B O6beM u ero usmepenue. MarerpansHas ¢hopmyna oobema. 6 OK 01-09
Tr€OMETPUH ®opmyibl 00beMa KyOa, IpSIMOYTOJIbHOTO MapajlieenuIena, Ipu3Mbl, LIUIMHAPA. JIP 4

®opmyiibl 00beMa MUPaMuUbl U KOHyca. PopMysIbl IO TOBEPXHOCTEH LIUIMHIPA U

KoHyca. @opmyIbl 00beMa mapa ¥ IIomanu chepsl.

[TonoGue ten. OTHOIIEHUS MIoLIa el MOBEepXHOCTEN M 00bEMOB OJOOHBIX TEJ.

IIpakTuyeckue 3aHATHSA 8

Penienue miaHUMETpUYECKUX U MPOCTEHIINX CTEPEOMETPUUECKUX 33734 HA HAaXOXJIEHUE

IJIOLIA/IEH.

Perienue miiaHUMETpUUECKUX U MPOCTEHIINX CTEPEOMETPUUECKUX 337a4 HA HAXO0XKJIEHHE

00BEMOB.

KonTpoabHnas padora no teme «Tena 1 moBepxHOCTH BpalieHus. M3mepenus B 2

TE€OMETPUHY

CamocrosiTesbHast padora 10

Pemenue 3aa4 (BBITOTTHEHUE JOMAITHUX YIPAKHEHHUH) 10 HW3y4aeMbIM TEMaM

CocraBieHue 1 peleHre MPaKTUYECKHX 3a/1a4 [0 HaXO0XKJCHHUI0 00beMa Tella U III0IIaIH

€r0 MOBEPXHOCTH
Tema 4.5. KoopauHatsl u [IpsmoyronbHas (AekapToBa) cUCTEMa KOOPAUHAT B MPOCTpaHCTBE. DPopMysia pacCTOSTHUS 8 OK 01-09
BEKTOPBI MEXy IBYMsl TOUKaMHU. Y paBHEHUS cepbl, TUIOCKOCTH U IIPSIMOH. JIP 4

Bextopsl. Monyne Bektopa. PaBeHCTBO BeKTOpOB. CIl0’K€HHE BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha 4uCio. Pa3iiokeHue BEKTOpa MO HaINpaBICHUAM. YTOJI MEXAy IByMs
BekTopamu. [Ipoeknus BekTopa Ha ocb. KoopanHaTel BekTopa. CKansipHOE IPOU3BEIEHUE
BEKTOPOB.

Hcnons30BaHre KOOPAMHAT U BEKTOPOB IIPU PELIEHUU MATEMAaTUYECKUX U IPUKIIATHBIX




3a7ad.

IIpakTHyeckue 3aHATHSA 16
JlelicTBUs HaJl BEKTOPaAMHU.
YpaBHEHHs TUIOCKOCTH, MPSIMOM U cephl.
KonTpoabHasi padora 1o teme «KoopauHaTel 1 BEKTOpa» 2
CamocrosiTesbHast padora 12
Pemenue 3a1a4 (BBIOTHEHUE TOMANIHUX YIPAXHEHUI) MO U3y4aeMbIM TeMaM
BekTopHoe 3a/1aHue NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE
CamocrosiTesibHas padora 10
[lonroToBKa K 9K3aMeHY - pelIeHHE YIIPaKHEHUH.

Bcero 346




3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI TUCHUTIJIMHBI

3.1. TpeGoBaHus K MaTEPUAJIbHO-TEXHUYECKOMY 00ecIe4eHnI0
Peanuzanus nporpaMMel JUCHUIUIMHBI TPEOYET HAMUYHS y4eOHOTO KaOWHETa MaTeMaTUKH.

O6opynoBanue yaeOHOT0O KabWHeTA:

PaGouee mecto cryzaeHTa.

Pabouee mecTo npemnogaBarens.

[1nakaTbl K OCHOBHBIM TEMaM Kypca.

Metoanueckue ykazaHust Uil IPAaKTUYECKUX padoT.
WNHcTtpymeHTanbHas cpenia o MaTeMaTHKeE.

AynuTopHas 10CKa ¢ MArHUTHOM MOBEPXHOCTBIO.

KoMruiekT MHCTpYMEHTOB KJIACCHBIX: JIMHEHKa, TpaHcrmopTup, yroubHHK (300, 600),
yrosibHUK (450, 450), uupKyb.

Y4eOHO-MeTOANYECKUI KOMIUIEKT NMPENnoJaBaeMOM TUCIUILINHEI.
MynpTuMeauitHbIe 00yYaronye NporpaMmal.

NoakowhE

© ™

TexHuveckue cpencTpa 00yueHus:
1. KommbroTep, IpoeKTOp, IKpaH HACTCHHBIH
2. DnekTpoHHas 0a3a NMaHHBIX I CO3JAHMS TEMATUYECKUX M MTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX W TIPOBEPOYHBIX MATEPUAJIOB JUIA OpraHU3alMH (PPOHTATBLHOH U
WHJIMBUIYJIbHOU PaOOTHI.

3.2. UudopmanuonHoe odecriedenne 00yueHus
Ilepeyenb yueOHbIX n3a1annii, UHTEpHET-pecypCcoB, 10NOJTHUTEIbHOM JUTEPATYPbI

[TeuaTHble U3AHUS:

- bammakos M.M. Marematuka: yueOHuk ans yupexaenu CIIO. — M.: ULl «Akanemus»,
2020 (25)

- bammakoB M.M. Martematuka: CO0OpHUK 3a1a4 MpopUIHLHON HaMpaBiIeHHOCTHO ydeOHOe
nocob6ue mist CI10. — M.: UL «Akagemusi», 2020 (25)

JlononHuTENbHBIE U3JAHUS:

- Bunorpanos FO.H. Matemaruka u mHpopmaruka: yuebHuk mis cryn. CIIO. — M.: UL
«Axanemusi», 2014 (8)

- I'puropeeB C.I'. Maremartuka: yueOnuk s crya. CITY3. — M.: UL «Akagemusi», 2013(10)

- Amumos III.A. AnreOpa u Havana MareMaTH4ecKoro aHanusa (0a30Bbll ypoBeHb). 10-11
KJ1.: yueOHuk. — M.: [Ipocsemenue, 2013 (60)

- AranacsH JI.C. I'eometpus. (6a30Bbiii U npoduil. ypoBHH): yuedbnuk g 10-11 k. — M.:
[Tpocsemienue, 2014 (60)

- bammakoB M.U. Maremaruka. 10 xi.: yde6. mocobme mnsa crya. CIIO. — M.: UI]
«Axkagemusi», 2012 (41)

- EpmoB A.I1. T'ono6opoasko B.B. CamocTosTenbHbie 1 KOHTPOJIBHBIE PAOOTHI IO aliredpe u
Havanam ananuza g 10-11km.: yue6. mocobue. — M.: Unekca, 2014 (30)

- EpmioB A.Il. I'onoGopoasko B.B. CamocrosiTenbHble U KOHTPOJIbHBIE PA0OTHI IO TEOMETPUH
st 10 ki1.: yue6. mocobue. — M.: Unekca, 2014 (30)

- EpmioB A.Il. I'onoGopoabko B.B. CamocrosiTenbHbIe U KOHTPOJIbHBIE PA0OTHI [0 T€OMETPUU
st 11xo.: yue6. mocobue. — M.: Unekca, 2014 (30)

DneKTpOHHBIE W3/1aHus (3JEKTPOHHBIE PECYPCHI):

- Koznos B.B. Maremaruka: anrebpa M Hayajla MaTeMaTHUECKOrO aHalIM3a, I'e€OMETpHs:
yuebHuk i 10 kimacca o61eodpazoBaTeNbHbIX opraHu3anuil. bazoBelil n yriyOn€HHbIN ypOBHU
/ B.B. Ko3znos, A.A. Hukutus. - Mocksa : Pycckoe cinoBo, 2020. - 464 c. - ISBN 978-5-533-



00359-9. - URL: https://ibooks.ru/bookshelf/374152/reading (mara obpamenus: 15.12.2021). -
TekcT: 2JIeKTpOHHBIN

- Kosnop B.B. Maremaruka: anreOpa ¥ Hayalla MaTEeMaTHYeCKOTO aHaN3a, T€OMETPUS:
yuebnuk i 11 xnacca o6meoO6pazoBaTenbHBIX Oprann3anuii. ba3oBblii n yriyOnE€HHBIN yPOBHU
/ B.B. Ko3nos, A.A. Hukutun. - Mocksa : Pycckoe cnoo, 2020. - 464 c. - ISBN 978-5-533-
00274-5. - URL: https://ibooks.ru/bookshelf/374166/reading (nara oOpamienus: 15.12.2021). -
TeKCT: AIEeKTPOHHBIN

- Axanemuk. CiioBapu M SHUMKIONEIUU. [ DNEKTPOHHBIN pecypc]: [cailT]. — DieKTpoH. 1aH. —
Pexxum moctyna: https://dic.academic.ru/ , cBOOOTHBII
- Matematem. [OnexkTpoHHbI pecypc]: [caiiT]. — OnekTpoH. naH. — Pexum nocryna:
http://matematem.ru/, cBOOOTHBIN



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMWA JTUCIIUITIJIMHbI

KoHTpo/Ib M OleHKA pe3yIbTaTOB OCBOCHUS JUCLMILIMHBI OCYILECTBIIAETCS IpenojaBaTeieM B
npoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHHA U J1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAKXKe
BBINOJIHEHHS 00YYaIOIIMMHUCS MHIMBUAYAIBHBIX 3aJJaHUH, IPOEKTOB, UCCIIEJOBAHUH.

PesyiabTaTsl 00yyeHus
(oCcBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI
OlIEeHKH pe3Y/IbTATOB 00y4eHusl

1

2

YMenus:

BBINOJIHAET apudMeTHuecKue JelcTBUs HaJl YMCIaMH,
coueTasi yCTHbIE U TUCbMEHHbIE IIPUEMBI;

HaXOJUT NpPHUONMKEHHbIE 3HAYEHUS BEIMYUH U
HNOrPEIIHOCTH  BBIYMCIEHUH  (abcostoTHas U
OTHOCUTEJIbHAs); CPABHUBATh YMCIIOBBIE BHIPAYKEHUS;
HaxXOJUT 3HAYEHUS KOpHS, CTENeHu, Jjorapudma,
TPUTOHOMETPUYECKUX  BBIPAKEHUH  HAa  OCHOBE
ONpeNieNIeHus, MCIOJb3ys IpU  HEOoOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA;

MOJIB3YETCS MPUOJIMKEHHON OLIEHKOM pH
IPaKTUYECKUX pacyeTax;

BBINOJIHSAET MPeoOpa3oBaHUs BBIPAXKEHUN, MPUMEHSSA
GbopMysbl, CBSI3aHHBIE CO CBOWCTBAaMHU CTEIICHEH,
J0rapu(pmMoB, TPUTOHOMETPUUECKUX (DYHKIIHIA;
BBIUUCIIET 3HAueHUe (YHKIUMM 10 3aJaHHOMY
3HAQUEHUIO apryMeHTa IpU PA3IUYHBIX crocodax
3a7iaHus QYHKLNY;

oTpeieNsieT OCHOBHBIE CBOICTBA UMCIIOBBIX (DYHKIIMH,
WUTIOCTPUPOBATh UX Ha rpadukax;

CTPOUT rpaduxu M3yYEHHBIX GyHKIMM,
WJUTIOCTPUPOBATh 1o rpaduxy CBOICTBa
AJIEMEHTApHBIX (PYHKIINH;

UCIIONB3YET TMOHATHE (QYHKIUU s ONHMCAHUA U
aHaJIM3a 3aBUCUMOCTEHN BEJIMYUH;

HaXOJUT MPOU3BOIHbIE FTIEMEHTAPHBIX (PYHKIIHIA;
UCIIOJIb3YET MPOU3BOAHYIO Ui H3Y4YEHMs] CBOWCTB
(GyHKLIUH ¥ TOCTPOEHUS rpauKOB;

IPUMEHSET  MPOU3BOJHYIO  JUIsl  TIPOBEACHHUSA
NpUOIMKEHHBIX BBIUNCICHUH;

pemaeT  3aJayd  OPUKIATHOTO  XapakTepa Ha
HaXOXXJCHWE  HauOONbLIIET0 M HAWMEHBILIETro
3HAYECHMUS;

BBIUMCIISIET B MPOCTEHIIMX clydasX IUIOHIaad H
00BbeMbl ~ C  HCIOJIb30BAaHUEM  OMNPEIEIEHHOIO
UHTETpaa;

periaer palnoHaIbHBIE, MOKa3aTeIbHbIE,
JorapupmMHUECKUe, TPUTOHOMETPUYECKHE ypaBHEHMUS,
CBOJAIIMECS K JMHEHHBIM U KBaJIpaTHBIM, a TaKke
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

UCTIONB3YeT rpaduuecKuii MeTo/| pelieHusl ypaBHEHUH
Y HEPAaBEHCTB

IIpakmuyeckue pabomul
CamocmosmenvHule pabomuol
Tecmuposanue
Bszaumonposepka

OK3amen




n300pakaeT Ha KOOPAMHATHOW TIJIOCKOCTH PEIICHUS
yYpaBHEHUN, HEPABEHCTB U CHCTEM C JBYyMS
HEHU3BECTHHIMU

COCTABJISIET W peliaTh YpaBHCHHS M HEPABEHCTBA,
CBSI3LIBAIOIIKMC HEH3BECTHBLIC BEIMYUHBI B TEKCTOBBIX
(B TOM 4HCIIe MPUKIIAIHBIX) 3a1a9ax

pemiaer  mpocTedime  KOMOWHATOpHBIC — 3a/Jadu
METOJIOM Tepebopa, a Takke C HCIOJIb30BAHUEM
W3BECTHBIX (hopmyi

BBIYHCIIIET B MPOCTEHINMX CIydasX BEPOSTHOCTH
COOBITHI Ha OCHOBE I10JICYETa YHCJIa UCXO0B;
pacro3Haer Ha yepTexkax u MOJICIIAX
MIPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTHh TPEXMEPHBIC
00BEKTHI C UX OMUCAHUSIMH, HU300PAKEHUAMU,
OMHUCBHIBAET B3aUMHOE PAaCIOJIOKCHUE TMPSMBIX U
MJIOCKOCTEN B MIPOCTPAHCTBE, apryMEHTHPOBATH CBOU
CYXKICHHS 00 3TOM PacIoOIOKEHUU;

QHAIM3UPYET B MPOCTEUIIMX CIIydyasx B3aUMHOE
pacrosioxxeHrne 00beKTOB B TPOCTPAHCTBE;
n300pakaeT OCHOBHBIE MHOTOTPAaHHUKH U KPYTJIbIE
TeJa; BBHIMIOIHATH YEPTEXKHU 10 YCIOBUSAM 33]1aY;
CTPOUT TMpOCTEUIHEe CeYeHHUs KyOa, MPU3MBIL,
MUpaMU/IbL;

petraet MJIAaHUMETPUYECKHE u npocreime
CTEPCOMETPUYECKHE  3aJadyd  Ha  HAXOXICHHUE
FEOMETPUUYECKUX BEIMYMH (JUIMH, YTJIOB, ILJIOIIAJEH,
00bEeMOB);

UCIIOJIB3YET MPU PEUICHUU CTEPEOMETPUUYECKUX 3a]ad
MJIaHUMETpUYeCcKue (haKThl U METOJIBI;

MPOBOJIUT JIOKA3aTEIbHBIE PACCYXKIACHUS B XOJe
penieHus 3aaad.

3HaHuAg.

3HaUE€HUE MaTeMAaTUYeCKON HayKd [UIsl pelIeHHs
3aJ1a4, BOZHUKAIOIUX B TEOPUU U IIPAKTUKE; HIUPOTY
U B TO € BpeMs OTrPaHUYECHHOCTh MPUMEHEHUs
MATCMATHYCCKUX METOIA0B K aHaJ'II/I3y nu
WCCJICIOBAHHUIO TPOILIECCOB U SIBJICHUM B MPUPOJE U
o01ecTBe

3HAYCHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIIINUX B
camoii mMarematuke s (OPMUPOBAHUS U PA3BUTHUSA
MaTE€MaTUYeCKOW HAayKH; UCTOPUIO Pa3BUTHUS NOHITHUS
Yypcila, CO3JaHUS  MaTEMAaTHYECKOr0  aHallu3a,
BO3HUKHOBCHUA U paSBI/ITI/Iﬂ FeOMeTpI/II/I
YHUBEpPCAIbHBIN Xapakrep 3aKOHOB JIOTUKU
MaTEeMaTHYECKUX PACCYKIEHUH, X IPUMEHUMOCTh BO
BCEX 00/IACTAX YEITOBEUYECKOH JIEITENHHOCTH
BEPOSITHOCTHBIA  XAapaKkTep pPA3JIMYHBIX IPOIECCOB
OKPYKAIOIIET0 MUPA.

IIpakxmuueckue pabomol
Koumponvnvie pabomei
Tecmuposanue

Yemmuwit onpoc
Mamemamuyeckuii Oukmanm
IK3amen




@opMBI U METOABI KOHTPOJISI M OLIEHKH PEe3ylIbTaTOB OOYYEHMs JOJKHBI MO3BOJISThH
MPOBEPSATH y 00YUAIOMINXCS pa3BUTHE OOIINX KOMIETSHIIN U 00€CTIEUNBAIOIINX UX YMEHUH.

Pe3ysabTarsl (0CBOEHHBbIE
001IMe KOMIIETEeHIIMH)

OcHOBHBIE TOKA3aTeJIH
OIIEHKH pe3yJibTara

@®opMbI U METOBI
KOHTPOJISI M OlIEeHKH

1 2 3
OK 1. Ilonumarts CyIHOCTb 1 JeMoHCTparus naTepeca k | [loaroroska 10kiaznos,
COLIMAJIBHYIO 3HAYUMOCTh Oynymieit mpodeccun

cBoelt Oynymeit mpodeccun,
MPOSIBIISITH K HEM YCTOMYUBBII
UHTEpPEC

Y4acCTueC B JUCKYCCHIX,
JAUCITYTax,

opT¢ oMo 00yJarOIIHXCS.

OK 2. OpranusoBbIBaTh
COOCTBEHHYIO JIESTEILHOCTD,
OTIPENIeNIATh METO/IbI U
CHOCOOBI BHITTOJIHEHUS
npodeccuoHaNbHBIX 3a/a4,
OIICHUBATH UX IP(HEKTUBHOCTH
¥ Ka4eCTBO.

dbopMynupoBaHue LENH U
3a7a4 NPeACTOSIIECH
JESITEIbHOCTH,

YMEHHE MPE/ICTaBUTh
KOHEYHBIN pe3ybTaT
JESITEIIbHOCTH B TIOJTHOM
o0BeEME,

TUTAHUPOBAHHE
MPECTOSILEH
NeSITeTbHOCTH,
00oCcHOBaHHE BEIOOpA
TUTIOBBIX METO/IOB U
CIoco00B BHITIOJTHEHUS
IU1aHa,

YMEHHE MTPOBOHUTH
peduiekcuro (O1eHUBaTh U
aHAJTM3UPOBATh MPOIECC U
pe3ysbTar)

Bueninee HabmroaeHuE,
CaMOKOHTPOJIb,
B3aI/IMOKOHTp 0OJIb,

CpPaBHUTEIbHBIN aHAIIN3
JIeATEIbHOCTH CTYJEHTOB.

OK 3. Pewiats npobsaemsl,
OLIEHUBATh PUCKH U
NPUHUMATD PEIICHUS B
HECTAaHJAPTHBIX CUTYallUsX.

orpeieieHue npoosieMbl B
poQeCCHOHAIBHO-
OpPUEHTHPOBAHHBIX
CUTYAIIHsX,

U3JI0’KEHUE CIOCO00B U
BapUaHTOB PELICHHUs
poOJIeMBbI, OIleHKa
0’KH/1aeMOT0 pe3ynbTaTa,
IUTaHUPOBaHKE TIOBEICHUS
B MPOeCCUOHATBHO
OpPUEHTHPOBAHHBIX
MPOOJIEMHBIX CUTYaIUAX

Pemenne cuTyarimoHHBIX
3ajad4,

ACJIOBLIC UT'PHI,
HUMUTAIIUOHHBIC UT'PHL.
METO/ IMPOCKTOB,

9KCIICPTHOC Ha6J'II-O,Z[CHI/Ie Ha
MPAKTUYCCKUX 3aHATUAX.

OK 4. OcymiecTBisITh NOUCK,
aHAJIA3 U OIICHKY
uH(pOopMaIiu, HEOOXOAUMOI
JUTSI TIOCTAHOBKH M PEIICHUS
npodecCHOHANBHBIX 3a/a4,
poQeCCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

YMEHHE CaMOCTOSITEIbHO
pabotath ¢ nHpOpMaluei,
MOHUMATh 3aMbICell
TEKCTa,

JEMOHCTpAIVs HABBIKOB
M0JIb30BAHUS CIOBAPSMH,
CIIPaBOYHOU JIUTEPATYPOH,
YMEHHE OTAETATh
TJIABHYIO WH()OPMAITUIO OT

Bremnee nadmronenue,
CaMOOIIEHKA,
METO/T IPOEKTOB,

3aMOJIHEHNE CPAaBHUTEIBHBIX
Ta0JIHIL,




BTOPOCTEIICHHOM.

againn3z CMU

OK 5. Ucnonb3oBath
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTUH TSI
COBEPIIICHCTBOBAHUS
npodeCcCuOHATHLHON
JESTEIIbHOCTH

JIEMOHCTpAIIVs HABBIKOB
UCIIOJIb30BaHUS
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B
podecCHOHATBLHOM
JIESITEIbHOCTH

DKcrepTHOE HAOII0IeHUE U
OIICHKA Ha MPaKTHYECKUX
3aHATUAX, TCCTUPOBAHUC

OK 6. PaGoTaTh B KOJJIEKTUBE
U KOMaHjie, 00eCIIeYnBaTh ee
CIUIOYEHHOCTb, Y3PPEKTHBHO
00IIaThCS ¢ KOJUIETaMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

yYMEHHUE I'PaMOTHO CTaBUTh
Y 3aJ]aBaTh BOIIPOCHI,
CIIOCOOHOCTh
KOOP/IMHUPOBATh CBOU
JIEUCTBHUS C IPYTUMU
y4aCTHUKAaMHU OOIIEHUS,
CIIOCOOHOCTh
KOHTPOJIMPOBATh CBOE
MIOBE/ICHUE, SMOLUU U
HacTpOEHHe,

yMEHUE BO3/IeHiCTBOBATh
Ha napTHepa oOLIeHus!.

WNHuTepnperanus pe3yabTaToB
HaOJIIONeHUil 3a
0o0ydJarImuMucs,

JKCIIEPTHOE HAOTIOCHHE U
OLICHKA Ha MPaKTUIECKUX

S3aHATUAX.

AcCJI0OBasA urpa.

OK 7. CraButsb 1enmu,
MOTHBUPOBATH ACATEIHHOCTD
YJICHOB KOMaH/BI,
OpraHU30BBIBATH U
KOHTPOJIMPOBATh UX paboTy €
IPUHITHEM Ha ce0s
OTBETCTBEHHOCTH 3a
pe3yabTaT BHITIOTHEHUS
3aJaHUM.

MPOSIBIICHUE
OTBETCTBEHHOCTH 32
paboTy 4JIEHOB KOMAaH/IbI,
PE3yNbTaT BHIMOTHEHUS
3aJlaHUU.

WuTepnperanus pe3yJibTaToB
HaOJII0IeHUS 3a
00y4aroIUMHUCS, IKCIIEPTHAS
OIICHKA, HAITPaBJICHHAS Ha
OIIpEICIICHUE YPOBHS
c(hopMUPOBAHHOCTU
KOMIIETEHITHH, TPOSBIEHHBIX
HpI/I BBIITIOJIHCHUN
MPAKTUYECKHUX PadoT.

OK 8. CamocrosiTensHO
OTIpeeIATh 3aJa4u

PO ECCUOHAITBHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHUMAThCA
camMo00pazoBaHuEM,
OCO3HAHHO TIAHUPOBATH
TIOBBIIIICHUE KBATU(DUKAIIH.

JIEMOHCTpAIIHS
CTPEeMJICHUS K
CaMOIIO3HAHHMIO,
CaMOOIIEHKE,
CaMOPETYIISIIINY U
CaMOpPa3BHUTHIO,
OTIpesieNIeHUEe CBOUX
noTpeOHOCTEH B 3yUeHUH
JUACITUILINHEI,

BJIaJICHUE METOTUKOH
CaMOCTOSITENILHON paOOThI
HaJl COBEPIICHCTBOBAaHUEM
YMEHUH,

OCYIIIECTBIICHUE
CaMOOIIEHKHU U
CaMOKOHTPOJIS uepe3
HaOJIFOJeHNE 3a
COOCTBEHHOM
JIEITENHHOCTHIO,

YMEHHE OCO3HAHHO
CTaBHUTh IIE€JIA OBJIAICHUS

DKCrepTHOE HAOII0IeHNE U
OIICHKA Ha MPaKTUYECKHUX
3aHATHUSX,
MCUXOJOTHYECKUN TECT Ha
ompezieNieHue MOTUBAIIUH,
camocTosiTelbHas padoTa,

HaIMCaHHE JCCe,

nopTh oo 00yyaronuxcs.




Pa3JIMYHbIMU aCIICKTAMU
npo¢eCCHOHATBHON
JIEATENBHOCTH,
OIpenesATh
COOTBETCTBYIOIIMI
KOHEYHBII NPOAYKT,

— peanu3zanus
MMOCTaBJIICHHOM L€ B
JIeATEIbHOCTH

JIP4 IIpossnarowuti u
0eMOHCMPUPYIOUULL
yeagiceHue K 100AmM mpyoa,
0CO3HAIOWUL YEHHOCTb
cobcmeenno2o mpyoa.
Cmpemawuiics K
¢opmuposarnuio 6 cemesou
cpede TUYHOCMHO U
npogeccuonanbHo2o
KOHCMPYKMUBHO20
«yudpos6ozo crneoay.

Ilposensem u
0eMOHCmpuUpyem yeaxcenue K
JII0OSIM MpPYoa, 0CO3HAEM
YeHHOCmb cOOCMBEHHO20
mpyoa

IIposepka xoncnekmos
JIeKyul,
Yemuwui onpoc

B83AUMOOYEHKA




