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Pabouas mporpamma o61meodpazoBaTesbHOTO yueoHoro mpeamera OYI1.04 MATEMATUKA
npeaHa3HaueHa ajs npodeccun cpenHero npodeccronaabHoro odpasosanus 08.01.26 Mactep mo
PEMOHTY M OOCIIYy>KHBAaHUIO MHXEHEPHBIX CHUCTEM >KWIMIIHO-KOMMYHAJIBHOIO Xo3siiicTBa. PaGouas
mporpamMma paspaboTaHa Ha OCHOBE MPUMEPHOM MpPOrpaMMbl 00IIe00pa3oBaTEILHOTO y4eOHOTO
npeanvera MATEMATUKA s npodeccroHalbHBIX — 00pa3oBaTENbHBIX  OpraHU3alui,
peKOMeH1I0BaHHON DenepallbHbIM I'OCYIapCTBEHHBIM aBTOHOMHBIM yupexacHueM «DenepanbHblil
UHCTUTYT pa3BuTUs oOpazoBaHusy» (PI'AY «DHPO») B kauecTBE MPUMEPHONW MpPOTrpamMMbl JUIs
peanu3anuu OCHOBHOU TpodeccruonanbHoi oopa3oBaTenbHoM porpammbl CITO Ha 6a3e 0CHOBHOTO
obmrero oOpa3zoBaHUs C MOJyYCHUEM CpeTHero oo01ero oopazoBanus (mpotokoi Ne 3 ot 21 urois 2015
r. Perucrpauuonnoit Homep penenzuu 381 ot 23 wumrona 2015 r. ®I'AY «DUPO»).Ilporpamma
pa3paborana Ha ocHoBe TpeOoBanuit PI'OC cpeanero oduiero oOpa3oBaHMs, NMPEIBABISIEMbIX K
CTPYKTYpe, COIEPKaHHIO W pe3yibTaTam ocBoeHus ydeOHoro mpeamera MATEMATHUKA u B
COOTBETCTBUH ¢ PexoMeHmanusMu Mo OpraHU3aIlliy MOJYYCHHsI CPEIHEro oO0mero oopa3oBaHus B
npesenax OCBOCHHMS 00pa30BaTENbHBIX MPOrpaMM CPEeIHEro mpogeCCHOHAIBLHOIO 00pa3oBaHMs Ha
0a3e OCHOBHOro oOrmiero oOpazoBaHMs C Y4€ToM TpeOoBaHUHM (enepanbHBIX TIOCyIapCTBEHHBIX
00pa30BaTENIbHBIX CTAHIAAPTOB M IOJy4aeMOM CHELMAIbHOCTH CPEIHEro Npo(ecCHOHaTbHOTO
obOpa3oBanus (muckMo [lemapraMeHTa rocyJapCTBEHHOW TMOJIMTUKHA B cdepe MOATOTOBKHA PabOUMX
kanpoB u JII1O Muno6pnayku Poccun ot 17.03.2015 Ne 06-259) u yrounenusimu k Pekomennanusm
10 OpraHU3alMK MOIY4YEHUs CpelHero o01ero 00pa3oBaHusl B Ipeieax OCBOSHHs 00pa30BaTEeIbHBIX
MporpamMMm CpenHero nmpodecCuoHATBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHUS C
yuéroMm TpeOoBaHMH (efepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHbBIX CTAHIAPTOB U MOTydaeMOn
CHENHMATBHOCTH CPEAHET0 NPOPEeCCHOHATBLHOI0 00pa30BaHUs, 0JJOOPEHHBIMU HAy4YHO-METOHUECKUM
cosetoM llenTpa mpodeccuonanbHoro obpasoBanus u cucteM kamupukauii GLAY «OUPO»

(mpotoxoit Ne 3 ot 25 mas 2017 r.).
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1. IACIIOPT PABOYEH NPOT'PAMMBbI YYEBHOT'O ITPEJIMETA
MaremaTuka

1.1. OOaacTb NpUMMeHeHHUs] IPOrPaMMbl y4eOHOI0 peAMeTa

Pabouas mporpamma yuebHoro mpeamera (manee YJ[) MaremaTuka SBISETCS YacCThIO
o0uieo0pa3oBaTenbHOro 1MKIa obpazoBaTenbHON mporpammbel CIIO — mporpamMmbl MOATOTOBKU
KBATH(UIIMPOBAHHBIX padounx, ciuyxammx (manee — IIIIKPC) mo mpodeccun cpeanero
npodeccuonansHoro oopazosanus: 08.01.26 MacTtep mo peMOHTY U OOCITY>KMBAaHUIO MH)KEHEPHBIX
CHCTEM >KWJIMIITHO-KOMMYHAJILHOT'O X03HCTBA
1.2. Mecto yueOHoro npeagmera B crpykrype IHIIKPC

YueOHBI TIpeAMET SIBISICTCS JUCIMIUIMHONW 00IIe00pa3oBaTeIbHOTO y4eOHOTO IMKIa B
COOTBETCTBUH C TEXHOJOTHMUECKUM MpoduseM npopheccuoHaIbHOr0 00pa30BaHusl.

VY4eOHbIi mpeaMeT oTHOCUTCS K npeaMeTHoi obmactu @I'OC cpeanero obiero o0pa3oBaHus
MaTeMaTHKa 1 HH(opmaTrka, o01el U3 0053aTeabHBIX IPEAMETHBIX 00JaCTeM.

YpoBeHb ocBoeHust ydeOHOro mpenmera B cooTBeTcTBHM ¢ DPI'OC cpemnero oOriero
o0Opa3oBaHus 0a30BbI.

Peanuzanus conepxanus yueOHOTo mpeMeTa mpernoiaraeT co0I0ieHue IPUHIIUIIA CTPOTOM
IIPEEMCTBEHHOCTH IO OTHOILIEHUIO K COJAEpKaHHI0O Kypca MaTeMaTHka Ha CTylEHM OCHOBHOIO
o0mero oOpa3oBaHUsI.

B To ke Bpems yueOHBIM mpenMer MatemaTuka: aiareOpa W Hadajga MaTeMaTHYeCKOTO
aHanmu3a;, TreoMeTpus Uil NpOoQecCHOHATIBHBIX 00pa3oBaTENIbHBIX OpraHu3anuii olmajgaer
CaMOCTOSITENIBHOCTBIO U LIETTbHOCTHIO.

Pabouas mporpamma ydeOHOro mpeamera MaTteMaTHka uMMeEeT MEXIPEAMETHYIO CBSI3b C
00meoOpa3oBaTebHBIMUA yUeOHBIMU TIpeaMeTaMu DPu3nka, MapopMaTrka u npodeccHoHaTbHBIMU
mucuuruinHamMu MHxkeHepHas rpaduka, TexHudyeckas MeXaHuKa.

Nzydenue yuebHoro npeamera MaTeMaTHKa 3aBeplIaeTcsl IPOMEXYTOUHOM aTTecTanueii B
dbopme akzamena B pamkax ocsoenus [IITKPC na 6a3ze ocHoBHOTO 00111€TO 00pa30BaHUS.

1.3. Ilnanupyemble pe3yibTaThbl 0CBOEHUS y4eOHOI0 mMpeMeTa

[Tnanupyemble pe3yabTaTbl OCBOEHHUS y4eOHOIO IpeaMeTa!

JMYHOCTHBIE Pe3y/IbTaThl:

* c(pOpMHUPOBAHHOCTh MPEACTABIECHUN O MaTEeMaTHKE KaK YHHBEPCAaJIbHOM S3bIKE HAYyKH,

CPE/ICTBE MOJICTTUPOBAHUS SIBICHUN W TIPOLIECCOB, UEAX M METOJIaX MaTEMaTHKH,



MOHUMAHWE  3HAYUMOCTHM  MAaTeMaTHUKA U1 HAyYHO-TEXHMYECKOro  Mporpecca,
c(OpMHUPOBAHHOCTh OTHOIIEHHUS K MAaTeMaTHKE KaK K YacTH OOIIeYesOBEYEeCKON KYJIbTYpbI
yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHSI MATEMAaTHKH, SBOJIOIMEH MaTeMaTHYECKUX UICH;
pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJITOPUTMHUYECKON
KyJIbTYpbl, KPUTUYHOCTH MBINUICHHS HAa YpPOBHE, HEOOXOAMMOM [UIsi  Oymymiei
podeCCHOHAIBHON JAeATEILHOCTH, SISl IPOJOJDKEHUS 00pa30BaHUs U CaMOOOpa30BaHMUS;
OBJIaJICHUE MaTeMAaTHMYECKUMHU 3HAHUSIMH M YMEHHUSMHU, HEOOXOIUMBIMH B TOBCEIHEBHOI
JKU3HU, JJII OCBOCHHS CMEXKHBIX ©CTECTBEHHOHAYYHBIX JUCHUIUIMH W JUCIUILIAH
po(heCCHOHATLHOTO IHKJIA, IS TOJyYeHHS 0O0pa3oBaHUsS B O00JACTIX, HE TPEOYIOINX
yrIIyOJICHHONH MaTeMaTUYECKON MOATOTOBKH;

TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUU
BCEH JKW3HU; CO3HATEIhHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUI0 KakK YCIOBHIO
YCHEIIHOM MPodeCcCHOHATBHOMN M 00IIECTBEHHOM e TEIIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHONW TBOPUYECKOIM U OTBETCTBEHHOM /1€ATEIbHOCTH;
TOTOBHOCTB K KOJIJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO TMOJIE3HOW, Yy4eOHO-UCCIICIOBATEILCKOM, TPOSKTHOW H JIPYTUX BHIAX
NeSATeTbHOCTH;

OTHOIIIEHHE K MPOPECCHOHATBHON IESATENIbHOCTH KaK BO3MOXXHOCTH Y4YacTHsl B PELIECHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX TPOOIIEM;
MeTanpeIMeTHbIe Pe3yJbTAThI:

YMEHHUE CaMOCTOSITEIbHO ONPENEisATh ILEeNH JEATeIbHOCTH M  COCTaBISATh  IUJIaHBI
JESATETLHOCTH; CaMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJUPOBAaTH U KOPPEKTHPOBATH
JESITENIbHOCTD; HCIIOJIb30BAaTh BCE BO3MOKHBIE PECYpChl IJIsl JTOCTHXKEHUS MOCTaBJICHHBIX
HeNel U peanusaliy IIaHOB AesITeNbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B Pa3IMUHbIX
CUTYaIIUsX;

YMEHHE TMPOIYyKTUBHO OOIIATBCA W B3aWMOJCHCTBOBATH B TIPOIECCE COBMECTHOM
NEeSTENIbHOCTH, YYHUTBIBATh TO3ULUU JPYTMX YYaCTHHUKOB JAESTEIbHOCTH, 3((EKTHUBHO
pazpemats KOHQIUKTHL;

BJIQJICHUE HABBIKAMU [IO3HABATENIBHON, Y4YeOHO-HCCIENOBATEIbCKOM H  MPOCKTHOU
NEATeTbHOCTH, HaBBIKAMHU pa3pelieHHs MpoOJieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEIIEHUsl MPaKTUYEeCKUX 3a/Jay, MPUMEHEHUIO

Pa3INYHbIX METOAOB IIO3HAHUS;



FOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOSITENIbHOM MH(pOPMallMOHHO-TIO3HABATEIbHOU
NEeSTEIbHOCTH, BKIIIOYAs yMEHUE OPUEHTUPOBATHCS B Pa3IMUHBIX MCTOUHUKAX MH(POpPMAIHH,
KPUTUYECKH OLICHMBAaTh U MHTEPIPETUPOBATh MH(YOPMALUIO, MOIYy4YaeMyI0 M3 pa3IHYHBIX
HUCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JIOTUMHO M TOYHO M3JIaraTb CBOKO TOYKY
3pEHUs, HCIIOJIb30BATh aJCKBATHBIC A3BIKOBBIE CPEICTBA;

BJIaJICHHE HaBbIKaMU [T03HABATENbHOM peieKcuM Kak 0CO3HAHUS COBEpPIIAEMbIX ACUCTBUH U
MBICJIUTEJIBHBIX IIPOLIECCOB, MX PE3YyJIbTATOB M OCHOBAaHUM, IPAHUL] CBOErO0 3HAHMUS U
HE3HAaHMs, HOBBIX IIO3HABATEJIBHBIX 3a7a4 U CPEACTB JJI UX JOCTHUKEHNUS,
LIEJICYCTPEMIIEHHOCTh B MIOMCKAX W NMPHUHATUU PEIICHUH, COOOPa3UTEIIbHOCTE U MHTYMLNS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIOCOOHOCTh BOCIPUHMMATH KpPacoTy M
TapMOHMIO MUDA;

NpeIMeTHbIC Pe3yJIbTAThI:

c(OPMHPOBAHHOCTb NPEACTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOM KyJIbTyphbl U MECTE
MaTeMaTUKU B COBPEMEHHOM IMBMIIM3ALMM, CIIOCO0aX ONMUCAHMS SBJICHUN pealbHOTO MHpa
Ha MaT€MaTUYECKOM S3BIKE;

c(OpPMUPOBAHHOCTh TMPEACTABIECHUI O MaTeMAaTUYECKUX MOHATHSIX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJEIAX, IMO3BOJISIONIMX OINKCHIBATH M H3y4aTh pa3HbIe IIPOLECCH U
ABJICHUS; TOHUMAHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO IIOCTPOEHUS MAaTEMaTHYECKUX
TEOpUI;

BIIAJICHUE METOJAMHU JOKa3aTelIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE HUX IPUMEHSATS,
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKICHUS B X0/1€ PEIICHUS 3a/1a4;

BIAJICHAE CTaHJAPTHBIMU IIPUEMaMU pEIIEHUS PAUUOHAIBHBIX M HPPALHMOHAIBHBIX,
IIOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CHCTEM;
UCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHUCIIE JUJIS [IOUCKA [Ty TH PELICHUS
Y WUIIOCTPALIMK PEUICHUS] YPAaBHEHUN U HEPABEHCTB;

c(OPMHPOBAHHOCTD NPEICTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMATUYECKOT0 aHAJIN3A U UX
CBOWCTBaX, BJAJICHUE YMEHHEM XapaKTepu30BaTh MOBEACHHE (QYHKUUH, HCIOIb30BAHUE
IIOJIyYEHHBIX 3HAHUM I OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

BJIQJICHUE OCHOBHBIMU IIOHATUSIMH O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKHX
¢urypax, HuX OCHOBHBIX CBOICTBax; C(OPMHUPOBAHHOCTb YMEHMs paclo3HaBaTbh

TCOMETPHUUICCKUC (I)I/Il"ypbl Ha 4YepTeiKax, MOACIAX U B PCAJIbHOM MHPEC; MNPUMCHCHUC



W3YYCHHBIX CBOMCTB T€OMETPUUICCKUX QUTYP U POPMYJT TSl PEIICHUSI TEOMETPUICCKIX 3a1a4
Y 33J1a4 C MPAaKTUYECKUM COACPKAHUEM;

* chOpPMUPOBAHHOCTH MPEACTABICHUI O MpoIeccax M SBICHUSIX, UMEIOMIUX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEabHOM MHPE, OCHOBHBIX MOHSTHSIX
AJIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHUM HAXOJUTh M OLEHUBATH BEPOSITHOCTH
HACTYIUICHUs] COOBITMM B MPOCTEWIIMX TMPAKTUYECKUX CUTYallUsX U  OCHOBHBIC
XapaKTEPUCTUKU CIyYalHbIX BEJIMYNH;

" BJIaJICHHE HABBIKAMHM MCMOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPU PELICHUU
3azad.

OcBoeHue conepkaHusi yaeOHoro mpeamera Marematuka obecnieunBaeT (popMUpOBaHUE U
pa3BUTHE YHHBEPCAIbHBIX YyUeOHBIX NEHCTBUI B KOHTEKCTE MPEEMCTBEHHOCTH (HOPMHpPOBAHUS

00X KOMIETSHIHA (TIPUI0KEHUE 2).

COI[Cp)KaHI/Ie yLIC6H01"O npeameTa pa3pa60TaHo B COOTBCTCTBUH C OCHOBHBIMU COACPKATCIIbHBIMHA

JIMHUAMUAN 06yquI/1;1 MaTEMATHUKCEC:

* anreOpandeckas JUHHS, BKIIOYAIOIIas CUCTEMATU3aIMIO CBEICHUI O YHCaxX; H3yueHUEe HOBBIX U
00001IeHEe paHee U3YYeHHBIX oOmepanuii (BO3BEeIEHHE B CTENEHb, W3BICUYCHUE KOPHS,
norapuMupoBaHUe, CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC U OOpaTHBIC K HUM); U3yUYEHHE HOBBIX
BUI0OB YHCIIOBBIX BI)Ipa)KGHI/Iﬁ u q)OpMy.TI, COBCPHICHCTBOBAHUC MPAKTHYCCKHUX HABBIKOB U
BBIUHCIUTENFHON KYJbTYphl, paclIMpeHHEe M COBEPIICHCTBOBAHHE alreOpandyeckoro armrmaparta,
c(OPMHUPOBAHHOTO B OCHOBHOW IIKOJIE, M €r0 NPUMEHEHHE K PEHICHUI0O MaTeMaTU4YECKUX H
MIPUKJIAIHBIX 3a7a4;

* TeOpeTHKO-(DYHKIIMOHAIbHAS TUHUS, BKIIOYAIONIAas CUCTEMATU3AIIMIO U PACIIMPEHUE CBEICHUN O
(YHKLIMSAX, COBEPILICHCTBOBAHHE TIpaUUeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMHU HJIESMHU U
METOJJaMH MAaTEMaTH4YEeCKOro aHaiu3a B O0bEME, MO3BOJIAIOIIEM MCCIEAOBATh 3JIEMEHTapHbIE
GYHKIUH U peliaTh IpocTeiilne reoMeTpudeckue, PU3ndeckue 1 Ipyrue NpuKiaaHble 3a/1a4u;

¢ JIMHUS ypaBHGHI/Iﬁ 1 HCPABCHCTB, OCHOBAaHHAA HA MMOCTPOCHUHU U UCCIICAOBAHUN MAaTCMAaTUUYCCKUX
MOJICJICH, TepeceKaronascs ¢ airedpandeckol M TEOPEeTUKO-(PYHKIIMOHAIBHOW JIMHUSIMH U
BKJIIOYAIONIAasl Pa3BUTHE W COBEPIICHCTBOBAHHWE TEXHUKH aireOpandeckux MpeoOpa3oBaHMd Ui
peleHusl ypaBHEHUH, HEPABEHCTB U CUCTEM; (POPMHUPOBAHKE CIIOCOOHOCTH CTPOUTH M HUCCIIEIOBAThH
HpOCTGfIHII/Ie MaTeMaTUYCCKHUEC MOJACIN NpHU PCHICHUU NPUKIAAHBIX 3adad, 3aaad U3 CMCKHBIX U

CliIcnuaJIbHbIX AUCHUIIIINH,



* TeoMeTpHYecKas JIMHUS, BKIIOYaIoLIas HarjIsIHbIe IPEICTABICHHS O IPOCTPAHCTBEHHBIX (DUTYpax
U U3Y4YCHHE MX CBOMCTB, (POPMHUPOBAHME M Pa3BUTHE MPOCTPAHCTBEHHOI'O BOOOpa)KEHUS, pa3BUTHE
CIOCOOOB T€OMETPUYECKUX HM3MEPEHUN, KOOPJMHATHOIO M BEKTOPHOTO METOJOB MJIs pEIICHUS
MaTEMaTHYECKUX U NIPUKJIAJHBIX 33]a4;

* CTOXAaCTHYEeCKas JIMHUSA, OCHOBaHHAsl Ha Pa3BUTUU KOMOMHATOPHBIX YMEHMH, MPEICTABICHUN O

BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MUpA.

14 KonngecTBo 9acoB Ha OCBOEHHE yqe6Horo npeaMera.

Bcero — 286 uacos, B TOM 4HCIIE:
- BCETO BO B3aUMOJEUCTBUH C IperoaaBarenaemM — 286 4acos,

- CaMOCTOsITeNIbHAsl paboTa — He IIPEyCMOTPEHO.



2. CTPYKTYPA U COHEPXAHUWE YUYEBHOI'O IIPEIMETA

2.1. O6beM yueOHOro mpeaAMeTa U BUbI Y4eOHOH paboThI

Bun yuebHo# paboThl

KomnnuectBo yacos CITIO

Bcero vacoB Ha yueOHYIO AUCHUILIUHY

286

CamocTosTenbHas paboTta

HE IPEyCMOTPEHO

Bcero Bo B3auMOEMCTBUM € IPETIOAABATEIEM 286

U3 HUX:

TeopeTtnueckoe oOydeHue (6e3 KOHCYNbTalluii U 183
IPOMEKYTOYHOM aTTECTAINH)

n1abopaTopHbIe MPAKTUYECKUE PAOOTHI 91
Kypcosas pabora (IpoekT) HE MPEAYCMOTPEHO
Koncynprammm 6
[TpomexxyTOUHas aTTecTalus 6

[TpomexyTouHas arTecTanus B popMe dK3aMeHa

[IpopunsHoe wu3ydyeHHe o0OIMIE00pa30BaTEIbHON

OCYHECCTBILCTCA YaCTHYHBIM IIEPCPACHPCIACICHUCM y‘le6HBIX 4aCoB U OT60pOM ANTJaAKTHYCCKUX

€IMHUI] B 3aBUCHUMOCTH OT BaxkHOCTH TeM i mpodeccun 08.01.26 Mactep mo pemMOHTY H

yueOHOro nmpeamera MaTemaTHka

06CJ'IY)KI/IBaHI/IIO HHKCHCPHBIX CUCTCM KHJIMIIHO-KOMMYHAJIBLHOI'O XO3SIUCTBA.

OO6mieoOpa3zoBaTenbHbI UK~ y4eOHOTO  IUIaHa

CaMOCTOSITENIbHON PabOThI B CTPYKTYpE YUEOHOM HArpy3KH.

HE

npeycMaTpUBacT

HaJIM4uAa



2.2. TeMaTuuyecKMil IJIAH U COJAepP:KaAHMEe YUeOHOI0 MpeaMeTa

MATEMATHKA
HaunmenoBanue Coaep:xanue yue0HOro MaTepnaa, CaMoCTOAATeIbHAA padoTa 00y4aromuxcs O0bem yacos Yposennb
pa3aesioB U TeEM CIIO OCBOEHH
|
1 2 3 4
Pa3nen 1.BBenenue 2
Conep:xanue y4e0HOr0 MaTepuaa 2 2
MaremaTrKa B HayKe U MPAKTUYECKOU JIeITeNbHOCTH. Llenu u 3agaun nu3yueHus
MatemaTuku B yupexaenusx CIIO.
[ToBTOpeHne 6a3uCHOroO MaTeprasia Kypca OCHOBHOW HTKOJIBI.
JlaGopaTopHbie padoThI He npenycmorpeno
IpakTHyeckne padoTsbl He npeagycmotrpeno
KonTpoabHble padoThl He npenycmorpeHno
CamocTrosiTeibHas padora. He npenycmorpeno
Pa3nen 2.Anredopa
Tema 2.1.PazBuTHe Copaepxanue y4eOHOro MmaTepuaJia. 6
NOHSATHS 0 YHCcIe Ienble ¥ parMoHaIbHBIC YHCIIA. 2

JlelicTBUA HaJ pallMOHAIBHBIMU YUCIAMU.

Bxoanoe TCCTUPOBAHUC.

JlelicTBUs HaJ NEMCTBUTEIbHBIMU YUCIAMH.

KoMmIuiekcHsle yucia

JleiicTBUS HAJl KOMIJICKCHBIMH YHCJIAMU.

[TpubimxeHHOE 3HaYCHNE BEIMYHHBL.

JlabopaTopHbie paboThl

He npenycmotpeno

IMpakTnyeckne 3aHATHSA
Haxosxenne npuOIMKeHHBIX 3HAYCHUH BEJTMYHMH U ITOTPEITHOCTEN BhrancieHni. Nel

1

KonTpoabHbie padoThl

He npenycmotpeno

CamocTosiTe/ibHasi padoTa

He npenycmoTpeHo

Tema 2.2.0CHOBBI
TPUTOHOMETPHMU.

Coaep:xanue yueOHOro MaTepuaJa

CuHyc, KOCUHYC, TAaHT€HC, KOTaHreHc. Pajnannas mepa yria.

BrinonnHeHne NeCTBUI C TPUTOHOMETPUIECKUMHE (PYHKITUSIMH

OCHOBHBIC TPUTOHOMCTPHUYICCKUC TOKACCTBA.

[IprMeHeHrne TPUTOHOMETPUUYECKUX TOXKIECTB K PEIICHUI0 TPUMEPOB

24

10




@opMyIIbI IPUBEACHUS.

Pemenue ynpaxxHeHuil ¢ npuMeHeHHeM (opMyJ1 IPUBEICHUS

CuHyc, KOCUHYC U TAHT'€HC CYMMBI M Pa3HOCTH JIBYX yTIJIOB
PopmyJIbl JBOMHOIO yIJIa.

Pemenue ynpaxxaeHuil ¢ npuMeHeHHeM (HOpPMYIT CI0KESHHUS

@®opMyJIbl CyMMBI U Pa3HOCTH TPUTOHOMETPUYECKHUX (PYHKINH.

[IpeoOpazoBanme MPOCTEHIINX TPUTOHOMETPHUUECKUX BBIPAKEHUN

JlonoHUTENBHBI YIIPa)KHEHUS.

Kontposbnas padora Nel

ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC, aPKKOTaHT€HC

[Ipocreiimre TPUrOHOMETPUYECKUE YPABHEHUSL.

Pemenne nmpocTedinx TPUrOHOMETPUYECKUX YPABHEHUM.

Pemienue nmpocTelmmx TpPUroHOMETPUYECKUX YPABHEHU .

Pemenne nmpocTediyux TPUrOHOMETPUYECKUX YPABHEHUM.

Tpuronomerpudeckue ypaBHEHHs

Penienne TpUroHOMETpUYECKUX YpaBHEHUH.

PeleHre TpUroHOMETPUYECKUX YPABHEHUN U CUCTEM YPABHEHUN

[Tpocreiinye TpUroHOMETpUYECKHE HEPAaBEHCTBA

[Tpocreiinme TpUroHOMeTpU4YECKHE HEpaBEHCTBA

JlOnOIHUTEIBHBIEC YIIPAXKHEHUS.

Konrtponbnas padora Ne2

JlabopaTopHbie paboThl

He npenycmotpeno

[IpakTnyeckune 3aHATHA

Pemenne ynpaxHeHHI ¢ MPUMEHEHUEM OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB U
dbopmyn TpuroHoMmeTpudeckux GyHkiuii. No2

[TpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUUECKUX BbIpaKeHUH. Ne3

Brrunciienue oOpaTHBIX TPUTOHOMETPUIECKUX (pyHKIHiA. Nod

Pemenne TpuroHoMeTpuueckux ypaBHeHUM. NeS

Pemenue TpuroHoMeTpuueckux ypaBHeHHUM. Ne6

Penienrie TpUroHOMETPUUYECKHUX YPAaBHEHHUM U CUCTEM ypaBHEHUUNe7

6

CamocrosiTeibHas padoTa

He npenycmotpeno

Tema 2.3.KopHu,
CTEeNeHH U
Jorapupmel

Copepxanue y4eOHOro MaTepuaJia

Kophu u crenenu. Kopau HaTypajabHOM CTENEHH U3 YMCA.

CBoiicTBa KOpHEN HATypaJIbHOM CTETICHHU.

10

11




CreneHs ¢ palluOHAJIBHBIM IMOKA3aTCJIICM.

Crenenu ¢ AelCTBUTEIbHLIMH ITOKA3aTEIIMHI U UX CBOMCTBAMHU

I[OHOJ'IHI/ITGJ'ILHBIG YHOPAXKHCHU.

Kontponbhas padota Ne3

Jlorapudmsl 1 UX cBO¥CTBa. JlecITHUHBIC M HATYpaJIbHBIEC JIOTapU(MBL.

JlorapudmupoBaHue 1 MOTEHIMPOBAHUE BbIPAKEHUI

[oka3zaTenbHBIE U JOTapUPMHUECKUE BHIPAKCHHUS.

I[OHOJ'IHI/ITGJ'ILHBIG YHOPAXKHCHUS.

KonTponbHast pabora Ne4

JlaGopaTopHbie padoThI

He npenycmorpeHno

IIpakTH4eckune padoThI

Brruncnenue u cpaBHeHHE KOpHER. Ne8

Brruncnenue pacyeToB ¢ pagukaiamu. Ne9

Brruncnenue 3HaueHN CTENEHEN ¢ pallMOHAJIbHBIMU MoKa3arensiMu. Nel0
[IprumeneHne CBOMCTB CTENEHEN ¢ pallMOHAIBHBIM TToKa3aresneM. Nel 1

IIpuMmeHeHne CBOMCTB CTENEHEN C pallMOHaIbHBIM IoKa3aTeneM. Nel2
[IpeoOpazoBanme BeIpaxeHUH comepxamux crernenu. Nel3

Haxosxnenue 3naueHuii sorapugma 1o npou3BoIbHOMY OCHOBaHUIO. Nel4

[TpaBuna aeicTBuii ¢ jorapudmamu, nepexo K HOBOMY oCHOBaHHUI0. Nel5

[IpaBuna neiictBuii ¢ Jorapupmamu, nepexox K HOBOMY ocHOBaHHUIO. Nel6
JlorapudmupoBanue u MOTEHIIMPOBaHUE BhIpakeHUHNel7

Breruncnenue u cpaBHeHue norapudmon. Nel§

Brruucnenue u cpapaenue sorapugmon. Nel9

[TpeoOpa3oBanue palMOHAIBHBIX U UPPALMOHAIBHBIX BhIpakeHUH. Ne20
[IpeobOpaszoBanHue pallMOHATBHBIX U HPPAIMOHATBHBIX BhIpakeHH. Ne2 1
[TpeoOpa3oBaHus MOKa3aTENbHBIX U JOTapU(PMHUUECKUX BbIpaKeHUI. Ne22
ITpeoOpa3oBaHue MOKa3aTENbHBIX, JOrAPUPMHUUECKUX U UPPALUOHAIBHBIX BBIPAKECHHH.
Ne23

ITpeoOpa3oBaHue MOKa3aTENbHBIX, JOrAPUPMHUUECKUX U UPPALMOHAIBHBIX BBIPAKECHHH.
Ne24

16

KoHTpoJbHbIE padoThI

He npenycmotpeno

CamocTosiTesbHasi padoTa

He npenycmorpeno

Tema 2.4.@yHKIMH, UX
CBOliCcTBA M rpaduku.

Copaepxanue y4eOHOIro MaTepuaJia

OyHKIUH U UX TPaPUKH.

Haxosxnenue obyiactu onpeneneHus u 00J1acTi 3HAYCHUH (PYHKITHH.

10

12




CBoiicTBa QyHKIIMN: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHUYCHHOCTbD,
MEPUOANYHOCTb.

CBoiicTBa QyHKIIMN: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHUYCHHOCTbD,
MIEPUOANYHOCTb.

ITpusnak Bozpactanus pyHKIHH

[Tpusnak yObiBaHus (pyHKITHY.

OKCTPEMYMBI.

Haxoxnenue skcTpeMyMoB (DyHKITHI

['paduueckas naTepriperanus. [Ipumeps! QyHKIMOHATBHBIX 3aBUCUIMOCTEH B PEeaTbHBIX
IIpoLeccax U ABJICHUSAX.

HccnenoBanue QyHKImu

Ob6parnbie pynkun. ['padux o6paTHO# QyHKIHH

Apudmernueckue oneparun Hag Gyaxmusivua. Cnoxxaas QyHKIHS.

[TpeoOpaszoBanue rpaduka GyHKIUN

JlabopaTopHbie paboThl

He npenycmotpeno

IpakTnyeckune padoThl

CpoiicTBa QyHKIIMN: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUUYEHHOCTbD,
nepuoandHocTh Ne 25

Haxoxnenue skctpeMymMoB (pyHKIuu Ne 26

[TpeoOpaszoBanue rpaduka pynkmu. Ne27

3

CamocrosiTesibHas1 padora.

He npenycmotpeno

Tema 2.5. CTteneHHble,
NoKa3arejbHbIe,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHUe
pyHkumnn.

Copepxanue yueOHOro MmarepuaJia.

[Toka3zarenbHas (PyHKIHS U €€ CBOMCTBA.

Jlorapudmuueckasi GyHKIHUS U €€ CBOWCTBA.

Jlorapudmudaeckas GyHKIHS U €€ CBOWMCTRA.

Tpuronomerpudeckue GyHKIIMUA CUHYC U KOCHHYC U X TpaUKH.

[TpumeHeHne CBOWCTB QYHKIMH sl MOCTpOeHUsl rpadukoB GYHKIMH CHHYCA U KOCHHYCa

Tpuronomerpuyeckue GyHKIMY TAHTCHC U KOTAHTE€HC U UX IpadUKu.

[TpumeHeHrne CBOWCTB QYHKIUH ISl TOCTPOSHUs rpa)uKOB (PYHKINI TaHTEHCA
KOTaHI'€HCA.

ITocTpoen6bue u npeobpazoBaHre rpa@UKOB TPUTOHOMETPUIECKUX (PYHKITUH.

JlOnOIHUTEIBHBIEC YIIPAXKHEHUS.

Kontponbnas padora Ne 5.

10
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JlaGopaTopHble padoThI

HE IPEyCMOTPEHO

IIpakTHyeckue 3aHATHA

[Toctpoenne rpaduKoB mokazaTenbHbIX QyHKIHA. No28

[Toctpoenue rpadukos gorapupmuueckux GyHkui. Ne29

Hcnonp30Banue CBOMCTB (DyHKIHIA [Tl CpaBHEHHSI 3HAYCHHH cTerieHer u orapudmon. Ne30
[Toctpoenue u npeodbpazoBaHue TpapUKOB TPUTOHOMETpUUYECKHX (YHKIUH. Ne31

4

KoHnTpoJbHbIe padoThI

He npenycmotpeno

CamocTosiTesibHasi padoTa

He npenycmorpeno

Pa3nea 3. I'eomerpus

74

Tema 3.1.11psimbie u
IJIOCKOCTH B
NPOCTPAHCTBE

Conep:kanue y4e0HOro MaTepuaJa

AxcuoMbl crepeoMeTpur. CIeICTBUS U3 AKCHOM CTEPEOMETPHH.

HpI/IMeHeHI/IG AKCHUOM CTCPCOMCTPHHU JIA PCIICHUS 3a1a4

B3anMHOe pacmonoKeHue IByX IPSIMBIX B IPOCTPAHCTBE.

HapaJ'IJ'ICJ'IBHOCTB IPAMBIX U IJIOCKOCTEM

[TapanneabHOCTh MITOCKOCTEH.

IIpuMeHeHne CBONCTB MapauIeIbBHOCTH INIOCKOCTEH IIPU PEILICHUH 3a1a4

N3o0paskeHne mpoCcTpaHCTBEHHBIX (PUTYP HA MIIOCKOCTH.

[lepneHqUKyIIPHOCTD NMPSMBIX.

[TepneHIUKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEH.
[TpriMeHeHHEe CBOMCTB MapajieNbHbIX U NEPIEHIUKYISIPHBIX NPSAMbIX K PEIICHHUIO 3a/1a4.

[lepneHquKyIsIp U HAKJIOHHAS.

Pemenue 3a1a4 Ha IPUMEHEHHE TEOPEMBI O TpeX MEPHEHIUKYISIPax

IlepneH MKy ISIPHOCTD INIOCKOCTEN.

Yroa Mexay NpsAMOH U TUIOCKOCTBIO. YTOJI MEXKIY IUIOCKOCTAMMU. [IByrpaHHbIN yToil.

['eomeTpuueckue npeodbpa3zoBanus NpocTpaHcTa. [lapamienbHOe MPOSKTHPOBAHHE

JlonosHUTENbHBIE YIIPAXKHEHUS.

Konrtposabnas padora Neb

16

JlabopaTopHbie paboThl

He npenycmotpeno

14




IMpakTnyeckmne 3aHATHSA

[IpuMeHeHne CBOWCTB PaCIIONOKEHHUS MPSMBIX MPU pereHuu 3a1aq. Ne32

[TpuMeHeHNne CBOWCTB pacOI0KEHUS PSMBIX U IUIOCKOCTEH MpH pereHnu 3aaad. Ne33
Pemenue 3amay Ha MprUMEHEHNE CBOMCTB MapalIeIbHOCTH MPSIMBIX U TUIOCKOCTel. Ne34

IIpuMeHeHne CBOWCTB MapajuIeNIbHBIX U NIEPIEHAUKYIIAPHBIX IPSIMBIX K PELICHUIO 3a/1a4.

Ne35

[TpuMeHeHHne CBOWCTB MEPIEHIUKYIIIPHOCTH TIIOCKOCTEH ISl pereHus 3aaa4. Ne36
Pemienue 3a1a4 Ha BBIYMCIEHUE T€OMETPUUECKUX BeIMYUH. Ne37

Bbrunciienue miomaaM OpToroHaIbHOM MPOSKIMH MHOTOYTolbHUKA. Ne38

CamocrosiTe/ibHass padoTa-

He npenycmotpeHo

Tema 3.2.Koopaunatsl
U BEKTOPBI.

Coaep:xxaHue y4eOHOro MaTepuaJia

I[eKapTOBa CHUCTCMA KOOpAWHAT.

HOCTpOGHI/Ie 110 3aIaHHBIM KOOpAWHATAM TOYCK, HAXOXKJACHUC KOOPAUHAT TOUCK

YpaBHeHUs cepbl, OKPYKHOCTHU, TNIOCKOCTH

Pemenne 3agau
Pentenue 3amau

Bekrtopsl.

JleficTBHs HaK BEKTOPaMH.

Paznoxenue BCKTOpA 110 HAITPABJICHUSM. Yron MCIKAY BCKTOpaMU

ITprMeHEHNE BEKTOPOB K PEIICHUIO T€OMETPUUECKHX 3a]a4

JlelicTBUA ¢ BEKTOpaMH, 3aJJTaHHBIMH KOOPAHMHATAMH.

CkaJIIpHOE IPOM3BEICHUE BEKTOPOB.

CKaJ’IHpHOC IMPONU3BCACHUC BCKTOPOB.

Hcnonbs3oBanne KOOPAUHAT U BEKTOPOB MPHU PEIICHUH MAaTEMaTHYECKUX M MPUKIIATHBIX
3a1ad4.

Pemenue 3anay.

12

JlabopaTopHbie padoThl

He npenycmoTpeHo

IIpakTHyeckue padoThl

Paccrostane mexay Toukamu. KoopanHate cepeinHbl oTpe3ka. Ne39

Koopnaunats! cepenunsl otpeska. Ne40

HaxoxneHnue ypaBHeHUHN OKpYKHOCTH, chepsl, TuiockocTH. Nedl

JleiicTBus c BEKTOpaMu, 3aJaHHBIMH KoopAUHaTaMu. Ned2

CkansipHoe npou3sBesieHue BeKTopoB Ne 43

Vcnonb30BaHue KOOPJMHAT M BEKTOPOB MPH PEIIEHUH MaTEMATUYECKUX U MIPUKIIAIHBIX
3anad. Ned4

Pemenue 3amau.Ne45

7
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KonTpoabHbie padoThl

He npenycmorpeno

CamocTosiTesibHasi padoTa

He npenycmorpeHno

Tema Conep:xxaHue y4eOHOro MaTepuaJa 2
3.3.MuororpanHuku. | Muororpannuku. [Ipusma. M300paskeHre mpu3Mbl ¥ TOCTPOCHHE €€ CEYCHUH.

[Tapannenenunen. [Ipsimoyronbubiit mapamnenenunen. Kyo.

[Inpamupa. IIpaBunbHas nupamuaa.
NMPOJ0JIKEeHUE Conep:kanue y4e0HOro MmaTepuaa 6
Tema Pemenue 3amad Ha NprUMEHEHHE CBOMCTB MUPaMU/IbI

3.3.MHOrorpaHHMKH.

Yceuennasa nupamuaa. Terparap

Pemienue 3a1a4 Ha NpyUMEHEHUE CBOMCTB YCEUEHHON MTUPaMU/IbI

Berunciienne 065eMOB U MOBEPXHOCTEH MHOTOI'PAaHHHUKOB.

Ceuenust ky0a, IPU3MBI, MUPAMUIBI.

Cummerpusi B KyOe, napajiesienumnenax

[TpaBuJIbHBIE MHOTOTPaHHUKH.

Pemenue 3anay.

I[OHOJ'IHI/ITGJ'ILHBIG YHOPAXKHCHUS.

KonTponbHast paborta Ne7.

JlaGopaTopHbie padoThI

He npenycmorpeHno

IIpakTHYeckune 3aHATHA

Pemienue 3a1a4 Ha MPUMEHEHUE CBOMCTB MpU3MbI. Ne46
[TpssMmoyronpHBINA Mapauienenumes. No4d7

Pemenue 3ana4y Ha mpuMeHEHHE CBOMCTB nmupamuabl Ne 48

Pemienue 3ama4 Ha NpUMEHEHUE CBOMCTB yCceu€HHOM mupamMuibl Ne 49
Brruucienue 065eMOB U MOBEPXHOCTEH MHOTOrpaHHUKOB. Ne50
Pemrenne 3amag Ne 51

6

KonTposabHbIe padoThl

He npenycmorpeno

CamocrosiTeibHas padoTa

He npenycmotpeno

Tema 3.4.Tena u
MOBEPXHOCTH TeJ
BpallleHHusl.

Coaep:xanue yueOHOro MaTepuaJa

[Munmunap. Konyce. Bnmcannas u onucaHHast IpU3MBbl.
BrnincanHas u onucaHHas nMpaMubl

[Tap u cdepa. Ceuenus mapa mwIOCKOCTbIO. BpluncieHre NoBepXHOCTEH Te BpallleHHsl.

4

JlabopaTopHblie padoThl

He npenycmorpeno

IMpakTnyeckne 3aHATHSA
Pemenue 3aay Ha IprMEHEHUE CBOMCTB IIMIMHAPA U KOoHyca. No52
Boeruucnenue mioniaan nosepxHoctu mapa Ne 53

4
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Brruncnenue miomaan moBepxuoctu chepnr Ne 54
Pemenue 3amay Ha mpuMeHEHUE CBOMCTB 1apa u cepnr Ne 55

KoHnTpoJbHbIe padoThI

He npenycmorpeno

CamocTosiTe/ibHasi padoTa

He npenycmoTpeHo

Tema 3.5.3mepenust B
reoMeTpHH.

Conep:xxanue yueOHOro MaTepuaJa.

113. IMonstre oobeMa. OOBEM PSIMOYTOJIIEHOTO TapaslIeIICITHITe A,

114. O6beM HaKJIOHHOTO MapajuIeIeuIea.

115. O6bem npusmMbl. O0beM MUPAMUJIBL.

116. O6bem munuHapa. OOBEM KOHYCA.
O6mas hopmyna 1ist 00beMoB Tel BpaimeHus. OobeM mapa.

117. Beiuncnenre 00beMOB M TOBEPXHOCTEHN TeJl BpallleHusl.

118. JlonosHUTENbHBIE YIIPAXKHEHUS.

119. KonrponbHas pabota Ne 9

6

JlabopaTopHbie padoThl

He npenycmotpeno

IMpakTnyeckne 3aHATHSA

Brruucnenne o05eM0OB MHOTOTPaHHUKOB. Ne56

Pemenue 3anau Ha npuMeHenue Gpopmyi BeaucaeHus 00beMoB. Ne 57
Brruucnenue o0beMoB 1 moBepXHOCTEH Ten BpameHnus. Ne58-59

4

KonTpoJbHbIe padoThl

He npenycmotpeno

CamocrosiTe/ibHasi padoTa

He npenycmotpeHno

Pazpea 4.

KomOunaTopuka

Tema 4.1.2;1eMeHTBI Coaep:xanue yueOHOro MaTepuaJia 6
KOMOMHATOPUKHU. OcHOBHbBIE TOHATHS KOMOMHATOPHKH.

[TpuHIIMTT MaTeMaTUYECKON MHIYKIIHH.
YnopsigoueHHble MHOKecTBa. [lepecTaHOBKH M pa3MeNIeHHs], COUETaHUsI.

Pemenre KoMOMHATOPHBIX 3a]1a4.

CBoiicTBa OMHOMHHAIBHBIX K03()PULIMEHTOB.

Tpeyronpnuk [lackans.

®opmyna ounoma HproToHa.

JlabopaTopHbie padoThl

He npenycmoTpeHo

IIpakTHyeckune padorTsl

[Tpumenenue GhopMy I BBIUMCIEHUS pa3MelleHuil, NepecTaHOBOK U coueTanuil. Ne60
[Tpumenenue popmysl OuHoMa HeroToHa /i pemenus 3agauNe 61

Pemenne npukiaaHbix 3aaad. Ne 62

3
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CamocTosiTesibHasi padoTa

He npenycmorpeno

Pasznen 5. Hauago
MaTEeMATHYeCKOI0o
aHaAJIN3a

52

Tema
5.1.11ocse10BATEILHOC
TH.

Coneprkanue yueOHOro MaTepuaia.

135. Croco0sI 3amaHus YUCIOBBIX IOCJIEA0BATEILHOCTEN.
136. CBo¥iCcTBaA YUCIIOBLIX ITOCIIENOBATEIILHOCTEMN.
137. beckoneyHo yObIBaroIas rTeOMETpUYECKast MPOTPECCUS U €€ CyMMa.

JlabopaTopHbie paboThl

He npenycmotpeno

IMpakTnyeckne 3aHATHSA
Pemenue 3amay Ha mpuMeHeHHE (HOPMYJITBI CYMMBI OECKOHEYHO YOBIBAIOIIIECH
reoMeTpuueckoil mporpeccun. Ne63

1

CamocrosiTe/ibHasi padoTa

He npenycmotpeHno

Tema
5.2.11pousBoanas.

Conep:kanue y4e0HOro MaTepuaJa

[Tpupamenne Gpynkiuu. [ToHsITHE O MPOU3BOTHOIA.

Pemienue 3a1a4 Ha HAXOXK/ICHUE NIPUPAIIECHUS PYHKIUU

HpI/IMeHeHI/IG MMpaBUJI BBIYUCIICHUSA IIPOU3BOJHBIX

[Tpou3sBoaHast COKHOM (YHKIIHH.

[TpousBogHAS CIIOKHOUN (QYHKITUH.

[Tpon3BoIHBIE TPUTOHOMETPUUECKUX (DYHKITUI.

Haxosxienne mpon3BoHON TPUTOHOMETPUICCKUX (yHKITHHA

KacatenpHast k rpaduky QyHKIUN

KonTtponbnast pabora Ne 10.

10

Bropas npousBogHas, ee reoOMeTpUIEeCKUd U (PU3MUECKUI CMBICI.

IIpakTHyeckue 3aHATHA

[IpaBuia BEIYMCIICHUS IPOU3BOIHBIX. No64

[TpaBuia BeIYMCIIEHUS TPOU3BOAHBIX. Ne65

[TpruMeHeHne paBUIT BEIYUCIICHUS POU3BOAHBIX. NoG6
Haxoxaenue npousBogHON cinoxHON (GyHKIUU. No67-68
Haxosxnenne npou3BoJHON TPUTOHOMETpUIECKUX (pyHKIHit. Ne69
KacatenpHas k rpaduky @yHkuuu. Ne 70

CamocrosiTeibHas padoTa

He npenycmotpeno

NPOAOJLKEHHE

Coaep:xxaHue y4eOHOro MaTepuaJia

10
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Tema 5.2.
IIpousBoanas.

Bropas npousBogHas, ee reoMeTpU4eCKUid U (PU3MUECKUI CMBICI.

[Tpu3Hak BozpacTaHus PyHKIUH.

[Tpu3Hak yObIBaHUS (PYHKIMH.

Kpurnueckue Touku GyHKINU, MAKCUMYMbl U MUHUMYMBI.

HccnenoBanue (PyHKIMH C IOMOUIBIO IPOU3BOAHOIA.

HccnenoBanne PyHKIMK ¢ TOMONIbIO MPOU3BOIHOM.

[IpumeHeHne MPON3BOIHON K UCCIICTOBAHUIO (YHKITHH

HauGonbiiee u HanMeHblee 3HaYCHUE (DYyHKITUH.

JlOnOTHUTEIBHBIE YIIPAKHEHUS.

Konrposnsnas padora Ne 11

JlabopaTopHbie padoThl

He npenycmoTpeHo

IIpakTHyeckune padorTsl

[TpousBonHas B pusuke u TexHuke. Ne/1l

[TpumeHeHre TPOU3BOTHON K pelIeHun o 3aaad. Ne7?2

[TpuMeHeHHe NPOU3BOIHON HAa HAXOXKAeHHE Bo3pacTaHus (YObiBaHUs) QyHKIMU. No73
Haxoxnenue sxctpeMmyMoB QyHKIui. Ne74

[TpuMeHeHMe NPOU3BOIHOMN K Hcce10BaHUIO0 GyHKIMU. Ne75

HawuOosnpiiee n HanmeHblee 3HaueHne GyHKmn. No76

6

CamocTosiTe/ibHasi padoTa

He npenycmoTpeHo

Tema 5.3.
IlepBooOpa3nas n
HHTErpaJ.

Conep:xxanue y4eOHOro MaTepuaJa

[TepBooOpaznas.

OcHOBHOE CBOWCTBO MEPBOOOPA3HOIA.

Brruucnenue nepBooOpa3Hoit 11 3a1aHHON (DYHKITIH
Wuterpan. @opmyna Hetotona — Jleitbuuna.

Brruncienue naterpanon

Brrunciienue miomana KpuBOJIMHENHON Tpaneuuu
Brruncienue mionaaeil KpUBOJUHEHMHBIX Tpaneui

[Tpumepsl mpuMeHEeHNs UHTErpaja B PU3UKe U TEXHUKE.
Pemenue 3anay Ha MpUMEHEeHNHE UHTETpaia B pU3MKE U TEXHUKE
[TpuMeHeHre HHTErpaia K BRIYUCICHUIO (DU3HMUECKUX BEJIHMYUH.

10

JlabopaTopHbie padoThI

He npenycmotpeno

IIpakTHYeckue 3aHATHA

Pemenue 3aau Ha cBsI3b IEpBOOOPA3HON U €€ MPOU3BOIHOM. Ne77
Brruucnenue miomnaaei KpuBOJIMHEHHBIX Tparenuid. No78
[TpuMeHeHrne UHTerpaia K BEIYUCICHHUIO (pu3nuecKuX BenuyuH. Ne79

3
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CamocTrosiTesbHasi padoTa

He npenycmorpeno

Paznea 6.
CraTucTHKa U TeOpust
BEpPOSATHOCTE

Tema 6.1.971eMeHTBI
TEOPHHU BEPOATHOCTEH.

Conep:kanue y4e0HOro MaTepuaa

CrnyuaiiHoe cOOBITHE U €€ BEPOSITHOCTb.

BrrunciieHue BeposITHOCTEN

TeopeMsl CII0KEHUsL U YMHOKEHNS BEPOATHOCTEH.

JlabopaTopHbie padoThI

He npenycmotpeno

IIpakTH4eckune padoThI
TeopeMbl cI0KEeHUs M YMHOXKEHHUs1 BeposiTHOCTel. Ne8O

1

CamocrosiTeibHas padoTa

He npenycmotpeno

Tema 6.2.3J1eMeHTBI
MaTeMaTH4YeCKOM
CTATHCTUKH

Conep:kanue y4e0HOro MaTepuaa

IIepBoHaYaJIbHBIE NOHATHSI MATEMATUYECKOW CTATUCTUKH.

HepBOHa‘laJ'ILHBIe MOHATHS MAaTEeMATUYECKOM CTAaTUCTHKHU.

Pemenne MPAKTUYCCKUX 3aaa4 ¢ IPUMCHCHUECM BCPOATHOCTHBIX METOIOB.

Pemienue MPAKTUYCCKUX 3aa4 C IPUMCHCHUCM BCPOATHOCTHBIX MCTOIOB.

4

JlabopaTopHbie padoThI

He npenycmotpeno

IIpakTHYecKHe 3aHATHA

He npenycmotpeno

CamocTrosiTesbHasi padoTa

He npexycmotpeno

Pa3nea 7. YpaBHeHus 28
U HepaBEeHCTBA
Tema 7.1.YpaBuenuss | Comepxxanue y4eOHOro MaTepuasa 18

U HepaBeHCTBA.

Perienue uppanmoHanbHbIX YpaBHEHUI

Pemennie nppalliOHAJIbHBIX U CHCTEM.

PeleHre nppaniOHAIIBHBIX YPaBHEHUN U CUCTEM.

[TokazarenbHble YpaBHEHUS

PelreHne nokasaTenbHbIX YpaBHEHUN

Pemenue mokazateabHBIX HCPABCHCTB.

Pemenue nmokazareabHBIX HCPABCHCTB.

Pemenne mmoka3aTeabHBIX ypaBHeHHﬁ, HCPABCHCTB U CUCTCM.

Pemenue norapupmMuueckux ypaBHEHHUH.

Pemenue norapuMuuecKkux HEpaBEHCTB.
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IIpocreiiire TPUrOHOMETPUUECKUE YPABHEHUSL.

IIpocTeiinre TPUrOHOMETPUUECKHUE YPABHEHUS.

PeleHne nmpocTediux TPUrOHOMETPUYECKUX YPABHEHUM.

Perienue TpUroHOMETpUUYECKUX YpaBHEHUH.

Penienne TpuroHOMETpUYECKUX YPaBHEHUH.

MeTto MHTEpBaJIOB.

IIpuMeHeHre MaTeMaTUYECKUX METOOB JJIs PELICHUS CONEPKATECIBbHBIX 3a1a4 U3
pa3IMyYHbIX 00JacTel HayKU U MPAKTUKH.

I[OHOJ'IHI/ITGJ'ILHBIG YHOPAXKHCHU.

1 KonTponbHas pabora Ne 13.

JlabopaTopHbie padoThI

He npenycmotpeHno

IIpakTHyeckue 3aHATHA

Pemrenue nppanmoHanbHBIX ypaBHEHUH 1 cucteM. Ne81

Pemienue nokazaTenbHbIX ypaBHEHU, HEpaBEHCTB U cucTeM. Ne82
Pemenune norapupmudecknx ypaBHeHuid. No83

Pemenue norapupmudecknx HepaBeHCTB. Ne84

Pemrenune npocTedmmx TpUroHOMETPUIECKUX yYpaBHEHUIT. Ne85
Pemenue Tpuronomerpuueckux ypaBHeHuid. Ne86

Pemrenne TpUroHOMETPHUYECKUX YPAaBHEHUN M CUCTEM ypaBHeHHNA. No87
Meton untepBanoB. Ne88

[TpruMeHeHHe MaTeMaTHYECKUX METOOB ISl PEIICHUS COACPIKATEIbHBIX 3a/1a4 U3
pa3nu4HbIX o0nacTeil Hayku U npakTuku. Ne89

9

CamocrositeibHas padoTa

He npenycmotpeno

Pa3znen 8. IloBTopenue

Tema 8.1.Pemienne
3aJ1a4 HA MOBTOpeHHE

Conep:kanue y4e0HOro MaTepuaa

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUIA.

IIpousBoHasl.

[IprMmeHeHne npon3BOIHOM.

[TepBoobOpa3nasi.

Brruncnenue mnomaneit uryp.

Pemenue cucreM ypaBHEeHUN

PemeHue cucreM ypaBHEHUN

Kopuu u crenenun

Pemenne nokasaTenbHbIX ypaBHEHUN

12
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Pemenue norapupMudecknux ypaBHEHHHA

Wrorosas koHTposbHas pabota Ne 14.

JlabopaTopHbie paboThI He npeagycmotpeno

IMpakTHyecKkue 3aHATHS 2
Pemenune tpuronomerpuueckux ypasHernid. Ne90-91

CaMmocTosiTe1bHasi padoTa He npenycmotpeno
KoncyabTanmuu 6
JK3aMeH 6
Bcero 3a kypc o0yuenust 186
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3. YCIJIOBUA PEAJIM3AIINU YYEBHOI'O ITIPEAMETA

3.1. TpedoBanust K MaTepUAJIbHO-TEXHUYECKOMY odecreYeHuIo

Peanuzamus u ocBoeHHE MporpaMMbl 0011Ie00pa3zoBaTeILHON yueOHOoro IpenMera MaTemaTuka:
anreOpa ¥ Hauajga MaTeMaTHYECKOTO aHajH3a; TeoMeTpus TpeOyeT Hamuuus ydeOHoro kabuHeTa C
BO3MOXXHBIM JIOCTYTIIOM K ceTH VHTepHEeT BO BpeMsl Y4eOHOTO 3aHATHS U B TEPUOJ BHEYUEOHOI
NESATETLHOCTH 00yYarOIINXCS.

[Tomemenue KaOuHeTa JTOJIKHO YAOBJIETBOPSTH TpeOoBaHUAM CanurapHo-
sanuAeMHoNIornueckux npasui u HopMatuBoB (CaulluH 2.4.2 No 178-02) u ocHaIIeHO THIIOBBIM
o0opy/OoBaHWEM, YyKa3aHHBIM B HACTOSAINIUX TPEOOBAaHUSAX, B TOM YHCIE CICIHATU3UPOBAHHON
y4eOHOI MeOEeTIbIO U CPEICTBAMH O0YUYCHHS, IOCTATOYHBIMH [Tl BBITTOJTHEHHUS TPEOOBAHMA K YPOBHIO
MOATOTOBKH 00YYaroIIMuXCsl.

B xabunete HEOOXOAMMO HATUYKME MYJIbTUMEIUHHOTO 000PYAOBAaHHUS, IPU MOMOIIH KOTOPOTO
y4acTHUKH 00pa30BaTeNbHOrO Mpoliecca MOTYT MPOCMAaTPUBaTh BU3yallbHYI0 HHpopMaluio 1o Y]]
Marematunka, co3aBaTh MPE3CHTALINN, BUACOMATEPUATIbI, HHBIC JOKYMEHTHI.

B coctaB y4eOHO-METOAMYECKOTO M MATEePHAILHO-TEXHHUYECKOTO OOECIEUYeHHs MPOrpaMMBbI

y4eOHOro npeamera «MaremaTiuKa» BXOJIAT:

* MHOTO(QYHKIIMOHAJIBHBIN KOMIUIEKC MTPETIO1aBaTels;

* HarJIsaHbIC TOCOOMS (KOMIUICKTHI yUeOHBIX TaOJIHII, TUTAKATOB, TOPTPETOB BHIIAIONTUXCS YICHBIX-
MaTEMaTHKOB U Jp.);

* uH(MOPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKpPaHHO-3BYKOBBIE ITOCOOMSI;

* KOMIUIEKT TEXHUYECKOH IOKYMEHTAIINHU, B TOM YHCJIE ITacIiOpTa Ha CPeJICTBA 00ydeHus,
MHCTPYKLHUHU IO UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

* OuOIMOTEeYHBIN (HOHI.

3.2. UadopmanuonHoe obecrieueHrne 00yaeHns.

B Oubnuoteunsnii (oHA BXOIAT YueOHHMKH, YydeOHO-MeTonudeckue KomriekTol (YMK),
o0OecrieunBarOIINe OCBOCHHE YydeOHOro mpenmera «MaTemaTHKa», PEKOMEHIOBAHHBIC WU
JOMYIICHHBIE JJIsi HWCIOJB30BaHUS B MPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHHU3AIMIX,
peaTM3yOMUX 00pa30BaTeIbHYI0 IPOrpaMMy CPETHETO 00IIero 00pa3oBaHuUs B MpeeiiaXx OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO O0IIEro 00pa3oBaHMS.

bubnunoreunsiit GoH MOXKET OBITH OMOTHEH SHIUKJIONEIUSMHU, CIPABOYHUKAMHU, HAYYHOH,
Hay4HO-IIONYJIAPHOM U IPYTOM JIMTEPATypOU 110 MAaTEMaTHKE.

B mporiecce ocBoeHMs TporpaMMbl yaeOHOTO TipeaMeTa «MareMaTrukay o0ydarontuecs JOKHBI

MMOJIYUYUTb BO3MOXHOCTb JOCTyIIa K OSJICKTPOHHBIM yLIe6HI>IM mar€puajiaM 110 MaTEMAaTHUKCE,
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MMEIOLIMMCS B CBOOOIHOM JIOCTYTIE B ceTH MIHTEpHET (JIEKTPOHHBIM KHUTAM, IPAKTUKYMaM, TECTaM,
Matepuanam EI'D u np.).

OCHOBHEI€ HICTOYHUKH:
1. B.b. Y1kun, K. B. banaun, A. B. Pykocyes, «MaremaTtuka u nHpopMatukay: YdeOHoe mocoone
|— 4e uzn. — M.: U3narenb-ko ToproBas kopropaius «Jlamkos u K°», 2016. —468 c.
2. M. U. lllabynun, M. B. Tkauépa, H. E. ®&noposa, O. H. JloOpoBa «Anredpa u Havana
MareMatnuueckoro ananuzay. Jlugakruyeckue marepuansl. 10 kiacc: u3g.— M. : [IpocBemenue,
2012.

Jns nmpenomaBareneit

1. ®enepanbhblii 3ak0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparim.

2. Ilpuka3z MunucrepctBa oOpa3oBanus U Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepxkIeHUH
deneparbHOro TOCYAapCTBEHHOTO 00pA30BaTENIBHOTO CTaHAApTa CpeaHero (MOJHOro) obiero oo-
pa3zoBaHU.

3. Ilpuka3 MunucrepctBa odpazoBanust 1 Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu u3-
meHeHuit B [lpuka3 Munucrepcta oOpasoBanus u Hayku Poccuiickoit ®deneparuu ot 17.05.2012 Ne
413 «"O06 yTBepxkIeHHH (hefepanbHOro TrOCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa CPEIHETO
(morHOTO) 001IEeT0 00pa3oBaHus"».

4. Tlucemo JlemapraMeHTa ToCyJapCTBEHHON MOJUTHUKH B cepe MOATOTOBKH pabovnX KaapoB U
JIIO MunucrepctBa obpazoBanus U Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1o
OpraHU3aIMH MOJYYEHHUSI CPEIHEro o01ero oopa3oBaHus B Mpeaesax OCBOSHHUs 00pa3oBaTeIbHBIX
IIPOrpaMM CpeIHEro NpoeccHoHaIbHOro o0pa3oBaHus Ha 6a3e OCHOBHOIO OOIIEro 00pa3oBaHUs C
ydeToM TpeOoBaHUH (hefiepanbHbIX FOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJy4aeMOi
npodeccur WM CeHUualbHOCTH CPEIHEro Mpo(ecCHOoHaNbHOT0 00pa30BaHUM.

5. bammakoB M. M. MaTtemartuka: KH. Ui IperoiaBaTesisi: MeTo. mocooue. — M., 2013

6. bammakos M.U., lleiranos 1.1, Metoauueckoe mocodue misd moaroToBku k EI'D. — M.,

2014.

Jmns cTyneHToB

1. Anumos II.A. u np. MaTtemaTtuka: aaredpa 1 Hauajaa MaTEMaTUYECKOTO aHAIN3a, TEOMETPUSL.
Anrebpa n Hauana MaTeMaTHYeCKOro aHanu3a (0a30BbId M yriayOneHHBIH ypoBHH).10—11
Kknaccel. — M., 2014.

2. AranacsHu JI. C, byty3os B. ®@., Kagomues C.b. u ap. Martemaruka: anre6pa 1 Hauana
MaTeMaTH4eckoro ananusa. ['eomerpusi. ['eomerpust (6a30BbIi 1 yriyOaeHHBIN ypoBHM). 10—
11 knaccel. — M., 2014.

3. bammakor M.M. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOTO aHalM3a, TEOMETPHS:
YUeOHHUK ISl CTyI€HTOB PO(ecCHOHaNbHBIX 00pa30BaTeIbHbIX OPraHU3aIMi, OCBAaUBAIOIINX
npodeccuu u cnienuaabHoctu CI10. — M.,2017

4. BammakoB M.M. Maremaruka: anrebpa u Hadajla MaTeMaTHYECKOTO aHAIM3a, TeOMETPHS:

COopauk 3amad  npodUIBLHON  HAMpPAaBICHHOCTH: ydel. mocoOue il CTYJICHTOB

24



npodeccHoHaNbHBIX  00pa30BaTeNbHBIX  OpraHM3alfii, OCBaMBaOIIMUX TMpodeccun
cnenmanbHoctd CIIO. — M.,2017

bammakoB M.M. Marematuka: anredpa W Hadaja MaTEeMaTHYECKOTO aHAIM3a, T€OMETPUS:
3amauyHuK: yd4eb. mocoOue ISl CTYACHTOB TNPO(ECCHOHAIBHBIX 00pa30BaTeIbHBIX
opranmzaiuii, ocanBaroux npodeccuu u cnenuaibHoctu CI10. — M.,2017

bammakoB M.M. Marematuka: anredpa W Hayaja MaTeMaTHYECKOTO aHalIM3a, FE€OMETPUS:
ONeKTpOHHBIM  y4eld.- METOA. KOMIUIEKC s CTYJIEHTOB  NPOQecCHOHANIbHbBIX
0o0pa3oBaTeNbHBIX OpraHu3aNuii, ocBamBapImMX mpodeccnn u crnenuanbHoctn CIIO. —
M.,2017

I'yceB B.A., I'puropeses C.I'., IBonruna C.B. Martematuka: anrebpa u Hauana
MaTEeMaTHYeCKOT0 aHAIN3a, TEOMETPHsI: YICOHUK ISl CTYICHTOB MPOPECCHOHATHHBIX
00pa3oBaTeNbHBIX OPTaHU3AIINA, OCBauBaIONMX podeccuu u crienuaibHoctu CII10. —
M.,2017

Konsrun 0. M., TkaueBa M. B, ®enepora H. E. u np. Maremaruka: anreOpa u Hauana
MaTeMaTHYeCKOro aHaim3a. Anredpa W Havajla MareMaThdeckoro aHanm3a (0a3oBbIM u
yrayOneHHsiit ypoBaH). 10 kiace / mox pexn. A.b. XKumxuenko. — M., 2014.

Konsrun 10. M., TkaueBa M. B., ®eneposa H. E. u ap. Maremaruka: anreOpa u Hauaiga
MaTeMaTHYecKoro aHaimm3a. AnreOpa W Hadaja MaTeMaTH4ecKoro aHanusa (0a30BBIA U

yrayOnennslil ypoBau). 11 knace / mon pen. A. b. Xwmxkuenko. — M., 2014.

10. KonmoropoB A.H. u ap. AnreOpa u Havana ananusa. 10 (11) k1. — M., 2010.

11. Hanmasa A.A. Marematuka: yueOHuK — M.: ®opym, 2008.

HNHuTepHeT-pecypcsl

www.feior.edu.ru (MuapopmaoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIE MATCPHAIbI).

www.sehool-eolleetion.edu.ru (Eaunas koyiekiuu U poBeIX 00pa30BaTEIbHBIX PECYPCOB).

JlomonHUTENbHBI€ HCTOYHUKH
s npenoxaBaTtenei
Beiroackuit M. 4. CnpaBounuk 1o aneMeHnTapHoi matrematuke. M. IIpocsemennue, 2009 r.
Briroackuit M.Sl. CipaBounuk 1o Beiciieit matematuke. M.:Pockaura,2009
www.aonb.ru/depart/is/mat.pdf J{ist yaureneit MaTeMaTHKH.
www.imc-new.com/index.php/teaching.../210-2011-04-19-06-23-55 MeToanyeckue

PEKOMEHIaLIHH.

5.www.nsc.ru/win/mathpub/ maremarudeckue myomukanum

1.
2.

51 cTyneHToB
Beironckuit M. 4. CipaBo4nuk 1o aneMeHTapHoi matrematuke. M. IIpocsemenne, 2009 r.

Briroackuit M.Sl. CnpaBounuk 1o Beiciieit matematuke. M.:Pockaura,2009

3. http://www.bymath.net/  Maremarndeckas nikona B UuTepHere.

4. uztest.net/course/view.php?id=11 OnumMmuaabl Mo MaTeMaTHKE
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http://www.feior.edu.ru/
http://www.sehool-eolleetion.edu.ru/
http://www.aonb.ru/depart/is/mat.pdf
http://www.imc-new.com/index.php/teaching.../210-2011-04-19-06-23-55
http://www.nsc.ru/win/mathpub/
http://www.bymath.net/

5. www.nsc.ru/win/mathpub/ matremaTrdeckue myOnuKaImu

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEIMETA

Coaep:xanue Pe3yabTaThl 00yyeHus ®opmbl U
o0yueHust (ocHOBHBIE BH/BI 1EATEJIbHOCTH 00y4AKOLIUXCS) METOIbI
KOHTPOJISI U
OLICHKH
pe3yJbTaToB
o0yueHust
Beenenue 3HaTh pOJIb MATEMATUKH B HAYKE, TEXHUKE, Ouenka
HKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJIOTHAX H YCTHBIX U
MPaKTUYECKOU JesATeabHOCTH. O3HAKOMIIEHHE C MMCbMEHHBIX
LEJSIMU U 33JladaMM U3Y4YEeHHs] MATEMaTUKU ITPU OIIPOCOB
ocoeruu npodeccuit CI1O u cneunansuocreit CI1O
Pa3BuTne NOHATHS 0 | YMETh BBINOIHITH apupMETHUECKHE JEHCTBHUS HAJl Onenka
yucie YHCJIAMU, COYETAsl YCTHBIE U MIUCbMEHHBIE IPUEMBI. MPaKTUYECKUX
YMeTh HaX0AUTh NPUOIMKEHHBIE 3HAUYEHUS BEJIMYUH U | paboT,
MOTPEIIHOCTEH BEIYUCTICHHUH (a0COMIOTHOM U JK3aMEH
OTHOCHUTEJILHOW); CpaBHEHHE YUCIIOBBIX BbIPAXKEHUI.
YMeTh HaXOAUTh OIIMOKHU B IPe0Opa3OBaHUAX U
BBIUUCIICHUSAX (OTHOCUTCSI KO BCEM ITyHKTam
IPOTPaMMBbI)
KopHn, crenenn, 3HaTh MOHSTHUS KOPHS N-1 CTENEHW, CBOMCTBA pPaJu- OrneHka
Jorapugmsl KaJIOB M ITpaBWJIa CPAaBHEHMSI KOPHEH, ONpeIeIieHre YCTHBIX U
KOPHSI M1 CBOMCTB KOPHEM, ONIpEEICHNE MMUCbMEHHBIX
PaBHOCUJIBHOCTH BBIPAXEHU C paJiuKajlaMi; IIOHATHE | ONPOCOB
CTENIEHU C JACVCTBUTENBHBIM I1I0KA3aTEIEM; CBONCTBA
CTEIICHEN.
YMeTh BBIYUCIATh U CPAaBHUBATh KOPHU; BBINOJIHATH
NPUKHUIKY 3HAYEHUS] KOPHSL; TPeoOpa30BHIBATH
YHCIIOBBIE U OYKBEHHbIE BBIPAXKEHHUSI, COJIEPIKALIIE
paJuKabl;
BBITIOJHATH pacyeThl Mo (GopMysiaM, CoJiepsKaliie Ouenka
panuKaibl, OCYLIECTBIsISI HEOOXOAUMBIE MOJCTAHOBKM | IPAKTUYECKHUX,
U ipeoOpazoBaHusl. YMETh pelliaTh UppaloHaIbHbIe 9K3aMEH
YPaBHEHUS; HAXOAUTh 3HAUEHUE CTENIEHU, UCTIOJb3Y S
P HEOOXOIMMOCTH HHCTPYMEHTAIBHBIC CPEZICTBA;
3aMUChIBaTh KOPHU N-I CTENIEHU B BUJIE CTEIIEHU C
ApoOHBIM TIOKa3aTeIeM U Ha000pOT; BEIYUCIISATH
CTENEHU C PALIMOHAJIbHBIM MIOKA3aTeNIEM, BBITIOJIHSS
MPUKUAKY 3HAUEHUSI CTENICHU; CPAaBHUBATh CTEIICHHU.
YnMmeTh npeoOpa3oBeIBaTh YHCIOBBIC U OYKBEHHBIE
BBIPAXKEHUS, COAEpKAIINE CTENIEHU, IPUMEHSS
CBOMCTBA. YMETh pelIaTh IMOKA3aTEIbHbIC YPABHEHUS.
VYMeTh pemiath NPUKIAIHBIE 33124 HA CIOXKHbBIE
MIPOLICHTHI
IIpeoOpa3oBanue YMeTh BBINOIHATH IPE0Opa30BaHNE BhIPAKEHHH, C Ouenka
aJredpanvecKux npUMeHeHHeM (opMyJI, CBA3aHHBIX CO CBOMCTBaMU MPaKTUYECKUX
BbIPAKEeHU I cTerneHe u jorapudmMoB. YMeTh onpeaensats odnactu | pador,
JOMYCTUMBIX 3HAYCHHUHN JIOTapu(PMUIECKOTO IK3aMEH
BBIp@XKEHUS. Y METh pelaTh JiorapupMudecKkue
ypaBHEHUS
OcHoBHbIEe MOHATUS | V3ydeHHe paJuaHHOTO METO/1a U3MEPEHUS YTJIOB Ouenka
TPUT'OHOMETPHMH | BpaleHus U UX CBA3U C IPagyCHONU MEPOM. IIPAKTUYECKUX
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N300paxkeHune yrioB BpalleHus: Ha OKPY>KHOCTH, pabor,
COOTHECEHME BEJIMUMHBI YIJIa C €r0 PACIOI0KEHUEM. 9K3aMEH
3HaTh ompejeNieHue TPUTOHOMETPUIECKUX (DYyHKITUI Ouenka
JUTS YTJIOB TMIOBOPOTA U OCTPHIX YIJIOB MPSIMOYTOJIBHOTO | YCTHBIX U
TpPEYroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U MUCbMEHHBIX
OIIPOCOB
OcHoBHBIE YMeTh NPUMEHSATh OCHOBHBIE TPUTOHOMETPUUYECKUE Onenka
TPUTOHOMETPHYECKHEe | TOXKIECTBA JJI BHIYUCICHUS 3HAUYCHUN MPAKTHYECKHUX
TOXKIeCTBA TPUTOHOMETPUUECKUX (QYHKIMH 110 OJHON U3 HUX pabor,
3K3aMEH
IIpeoOpa3oBanus 3HaTh OCHOBHBIE (POPMYJIIBI TPUTOHOMETPHH:
npocTeimux (GOpMyIIBI CITOKEHUS, YIBOCHHSI, TPEOOpa30BaHUS
TPUTOHOMETPH- CYMMBI TPUTOHOMETPUYECKUX (QYHKIUHN B Onenka
YyeCKHMX BbIPA:KeHUIl | IPOU3BEICHUE U IPOU3BEICHUS B CYMMY U YCTHBIX U
IIPUMEHEHHUE MTPU BBIYUCICHUN 3HAYECHUS MMCbMEHHBIX
TPUTOHOMETPUYECKOTO BBIPAKEHUSI M YIIPOILICHUSI €T0. | OMPOCOB
3HaTh CBOMCTBAa CAMMETPHH TOYEK HA EIUHUYHOU
OKpPYKHOCTHU M IPUMEHEHHE UX JIJIs1 BBIBOJA POpMYIT
TIPUBEICHUS
IIpocreiimme YmMeTh pemarhk 1o Gpopmynam u Ouenka
TPUTOHOMETPHYECKHEe | TPUTOHOMETPUYECKOMY KPYTy IPOCTEHIINE MPAKTHYECKHUX
YPABHEHHUS U TPUTOHOMETPHYECKHE YPAaBHECHUS. Y METh PUMEHSAITh | padoT,
HepageHcmea oO1Irie METO/IbI pelIeHHs ypaBHEHH (IIpUBeIeHUE K 9K3aMeH
JTMHEWHOMY, KBaJ[paTHOMY, METO/1 Pa3JIOKCHUs Ha
MHO>KUTENH, 3aMEHbI IEPEMEHHON) TIPU PELLICHUN
TPUTOHOMETPUYECKUX YPABHEHUN. YMETh OTMEYaTh
Ha KpyTe peuieHus: IPOCTEUIINX TPUTOHOMETPUYECKHUX
HEPaBEHCTB
Apkcunyc, 3HaTh MOHSATHUS OOPATHBIX TPUTOHOMETPUUECKUX Ouenka
APKKOCHHYC, ¢byHKIUH. 3HaTh ONpEEICHNs apPKCUHYCA, YCTHBIX U
APKTAHTeHC YUCJIa apKKOCHHYCA, apKTaHI'€HCa YHCIIA. MMCbMEHHBIX
YMeTb NpUMEHATh UX, H300paxkast Ha eTMHUYHON OIIPOCOB
OKPY>KHOCTH TIPU PEUICHUH YPABHEHUI Ouenka
MPaKTUYECKUX
pabor,
HK3aMeH
DOYyHKIUH. 3HaTh MNOHATHS NEPEMEHHOU, TpUMepsI 3aBucuMocter | Onenka
IlonsTue o MeX/1y TIepeMEHHBIMH; TOHSTHE Tpaduka, YCTHBIX U
HeNpPepPHIBHOCTH oTpeziesieHue MPUHAAIICKHOCTH TOUKU TpaduKy MUCHbMEHHBIX
pynkunu ¢byHKIMY; onpenesneHue GpyHKIUH. OIIPOCOB
YMeTh onpenenarts no hopmysie mpocTenien Ouenka
3aBHCHMOCTH, BHJIa e Tpaduka; BEIpaXKaTh IO MPaKTUYECKUX
dhopmysie oHY IEpEMEHHYIO Yepe3 APyTHue; HaXOAuTh | padoT,
00J1acTH omnpeaeneHus U 00JaCTH 3HAYCHUH QYHKIUN | 9K3aMEH
CpoiicTBa pyHKIUHM. | 3HATH IPUMEPHI (PYHKIIMOHAIBHBIX 3aBHCUMOCTEH B Ouenka
I'paduyeckast MHTEp- | peanbHBIX MPOLECCAX U3 CMEXHBIX AUCIUIUIMH. YCTHBIX U
npetanusi. [Ipumepsr | O3HaKOMIIEHHUE C JOKA3aTENbHBIMU PACCyKIECHUIMU MUCbMEHHBIX
GyHKIHMOHATBHBIX HEKOTOPBIX CBOMCTB JIMHENHOW U KBaJPATUYHON OIIPOCOB
3aBHCUMOCTEN B GyHKIUH, TPOBEICHNE UCCIICIOBAHUS JTMHEHHOM,
peajbHBIX Mpoleccax | KyCOYHO-JIMHEHHOM, JpoOHO-INHENHOM U KBaIipa-
U SIBJICHUSAX TUYHOM (PyHKIMIA, TOCTpOCHHE UX TPAPHUKOB. Ouenka
YMeTh BBINONHATH MOCTPOCHHUE U UT€HHE TpadUKOB MIPaKTUYECKUX

¢bynkuuid. MccnenoBanue @ynkuuu. CoctaBieHue
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BUJIOB (DYHKIIHI 110 TaHHOMY yCIIOBHIO, pEIICHHE pabor,

3aJ1a4 Ha SKCTpeMyM. BrinonHenue npeodbpa3oBanuii JK3aMEH

rpaduka QyHKIUU
Oo6patHble ynkuuu | 3HaTb nowamus oopamuou ynkyuu, onpeaenenue | OuneHka

BUJIA U nocmpoeHue epaguxa oopamuotl yHkyuu, | yCTHBIX U

HaxoodcoeHue ee obaacmu onpedeienus u 001acmu | MUCbMEHHBIX

3uauenuti. O3HaKOMJICHHE C TIOHSITHEM CIOXHOU OTPOCOB

byHKITUN Onenka

YMeTh NpUMEHSATh CBOMCTB (PyHKIUN TTPH MPAKTHYECKHUX

HCCIIEIOBAaHUM YPABHEHUN U PELICHUH 3a/1a4 Ha pabor,

KCTPEMYM. 9K3aMeH
CreneHHble, MOKa3a- | 3HaTh NOHATHE HENPEPBHIBHON Nepuoanyeckoit pyHk- | Onenka
TeJbHbIE, 1uH, (GopMyIUpOBaHUE CBOWCTB CUHYCA U KOCHHYCA, YCTHBIX U
Jorapumuyeckue U | MOCTpoeHue ux rpapukoB. O3HAKOMIICHHE C TIOHATUEM | MUCbMEHHBIX
TPUTOHOMETPHYECKHE | TApDMOHUYECKHUX KOJIeOaHUI 1 mpuMepaMu OTIPOCOB
¢pynkuuu. O0paTHble | FApMOHMYECKHUX KOJIEOAHUI JIJIsl ONTMCaHUs POIIECCOB
TpUTOHOMeTpHYecKHe | B (GU3MKE U IPyrux o0nacTax 3HaHuA. O3HaAKOMIICHHE C
pynkuuu MOHSTHEM Pa3pbIBHOI Mepuoandeckoi pyHKINH,

(dbopMynupoBaHHE CBONCTB TAHTE€HCA U KOTAHTEHCA,

MMOCTPOCHHE UX IPaHUKOB.

YMeTh NpOou3BOAUTD BEIYMCICHUE 3HaUeHUH GyHKIMi | OueHka

10 3Ha4Y€HUI0 aprymeHTa. OnpeeiaeHue nojioKeHus MPAKTHYECKUX

TOYKH Ha rpaduke 1Mo ee KOOpIAUHATAM B HA0OOPOT. pabor,

Hcnonp3oBanne cBOUCTB (PyHKIUI 1T CpaBHEHUS JK3aMEH

3HaueHui crenenelt u norapudmos. [Tocrpoenue

rpadUKOB CTENEHHBIX U JOTapUPMHUUECKUX (YHKIIHI.

YMeTh pemarh nmokazareiabHble U JorapuMuuecKue

YPaBHEHMSI U HEPABEHCTB 10 U3BECTHBIM aJIrOPUTMaM;

MPUMEHSITh CBONCTBA (DYHKIIUI JIJIsI CpAaBHEHUS

3HaYEHUIN TPUTOHOMETPUUECKUX (QYHKIUHN, pEIICHUS

TPUTOHOMETPHUUECKUX YpaBHEHU. [locmpoeHnue

epaghuxos oopamuvlx mpucoHOMempuyecKux

¢dyHKyull u onpedenenue no epapuram ux

ceoticme. BrinonHeHue npeodpazoBanus rpadukoB
IMocaenoBaTessbHOCTH | 3HATH NOHATHS YUCIIOBOM MOCIIEIOBATEIBHOCTH, Orenka

CIIOCOOBI €€ 3a/1aHNs, BEIUNCIICHUSI €€ YWICHOB. YCTHBIX H

O3HnaxkomaeHue ¢ nonamuem npeoena MUCHMEHHBIX

nocredogsamenvrocmu. O3HaKOMIIEHUE C OIIPOCOB

BBIYHCIICHHEM CYMMBbI OECKOHEUHOTO YHCIIOBOTO psla

Ha IpUMEpPE BBIYUCIIEHUSI CYMMbl OECKOHEYHO

yOBIBaIOIIECH reOMETPUIECKON TPOTPECCUHU. Ornenka

YMeTh pemarb 3aJa4i Ha TPUMEHEHUE (POPMYJIIBI NPaKTUIECKUX

CYMMBbI OECKOHEYHO yOBIBaIOIIEeH reoMeTpHIeCcKOn pabor,

IIPOrpeccuu 9K3aMEH
IIpousBoanas u ee 3HaTh MOHATHS NPOU3BOIHON; (OPMYIMPOBAHUE €€ Onenka
NpUMeHeHHe MEXaHHYECKOTO ¥ T€OMETPHUUECKOT0 CMBICTIA; YCTHBIX U

JITOPUTMA BBIYMCIICHUS IPOM3BOIHON Ha MPUMeEpe NUCbMEHHBIX

BBIUYHCIICHUS] MTHOBEHHON CKOPOCTH U yTIIOBOTO OIIPOCOB

Kod(duireHTa KacaTelIbHON. Y CBOCHHE MPaBUIT

mudepeHIpoBaHus, TAOIHUIIBI TPOU3BOIHBIX

AJIEMEHTAPHBIX (QYHKIMNA, TPUMEHEHHUE IS

muddepennrpoBanus GyHKITAN.

YMeTh COCTaBIATh YPaBHEHUS KacaTeIbHOU B 001IEM

BU/JIE; YPaBHEHUS KacaTeJIbHOM; MPOBOIUTH C Onenka

MPAKTHYECKHUX
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MIOMOILBIO IPOU3BOIHON HcceioBaHus (QYHKIMH, 3a- | padoT,
NaHHOU (POPMYJION; yCTaHABIMBATh CBSI3U CBOMCTB JK3aMEH
(GYHKIMHU ¥ TPOU3BOIHOM 0 UX rpadukaM; IPUMEHSTh
MIPOM3BOJHYIO JUIsl pEIICHUs 3a/1a4 Ha HaXOXACHHE
HauOOJIBIIEr0, HAUMEHBILIET0 3HAUCHHSI U Ha
HaXO0XJIEHUE IKCTPEMyMa
IlepBooGpa3nas u 3HaTh MOHATHS UHTETpaja U nepBooOpa3Hoif; npaBuia | OneHka
HHTErpaJj BBIUUCIICHUS TTIepBOOOpa3HOM 1 TeopeMbl HploToHa— | YCTHBIX U
JleitOHMIA. MUCHMEHHBIX
YMmeTh pemath 3a/1a4 Ha CBS3b IEPBOOOpa3HOi U ee OIPOCOB
IIPOM3BOIHOM, BBIYMCIICHUS IEPBOOOPA3HOM [UIs Onenka
NaHHOU (QYHKIMH; HA IPUMEHEHHE UHTETpaa Jis MPAKTUYECKUX
BBIUUCIICHUS (PU3MUECKUX BEJIUYHH U IUIOLIaiel paoor,
9K3aMEH
YpaBHenusi u 3HaTh MPOCTEHIINE CBEACHUSIMU O KOPHSIX Ouenka
CHCTEMbI YPaBHEHHUIl | anreOpanyecKux ypaBHEHUH, IOHATHUS UCCIEAOBAaHUS | YCTHBIX U
HepaBencrBa n YPaBHEHUU U CUCTEM yPAaBHEHUH; TEOpUU IIUCBMEHHBIX
CHCTeMbl HEPABEHCTB | PaBHOCHJIILHOCTU YPAaBHEHUH U €€ NpuMeHeHus. 11o- OIIPOCOB
¢ AByMH BTOPEHUE 3aIlUCH PEUICHMs CTaHAAPTHBIX ypaBHeHUH, | OLeHka
NepeMeHHbIMHU IIPUEMOB ITPE0OpPa30BaHNs YPAaBHEHUH AJIsl CBEJCHUS K | MPAKTUYECKUX
CTaHIapTHOMY YPaBHEHMIO. paoor,
VYMeTh pemiath panroHalbHbIE, UPPALIMOHAIBHBIE, 9K3aMEH
[IOKa3aTeIbHbIE U TPUTOHOMETPUYECKHUE YPABHEHUS U
CUCTEMBI; UCIOJIb30BaTh CBOMCTBA U rpapuKu
byHKIM 118 petneHus ypasHeHuid. [ToBropenue
OCHOBHBIX IIPUEMOB pEeLIEHUs cucTeM. Perienne
YPaBHEHHUI C IPUMEHEHUEM BCEX ITPUEMOB
(pa3nokeHus: Ha MHOXHUTEIH, BBEACHHSI HOBBIX
HEU3BECTHBIX, MMOACTAaHOBKH, I'pa)uuecKOro MeTo/1a).
Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM
pa3nu4HbIX crioco00B. O3HaKOMIIEHHE ¢ OOIIUMU
BOIIPOCAMU PELIEHHsI HEPAaBEHCTB U UCIIOJIb30BAHNE
CBOWCTB M IpauKOB (QyHKLUI NP pelIeHUH
HepaBeHCTB. PelieHne HepaBEeHCTB U CUCTEM
HEPaBEHCTB ¢ IPUMEHEHHUEM Pa3IMUHBIX CIIOCOOO0B.
[IpumeHeHne MaTeMaTHUECKUX METOJOB JUIsl pEIICHUS
coJiepKaTeNbHBIX 3a/1a4 U3 pa3IMYHbIX 00acTeil
HAyKU U NpakTuku. HTepripeTupoBanue pe3yibTaToB
C YYETOM PEaIbHbIX OIPaHUYCHUN
OcHoBHbIEe MOHATHUSL | 3HATH MOHATUS KOMOWHATOPUKU: pa3MelieHus MU, co- | OreHka
KOMOUHATOPUKH YeTaHUSIMH, IEPECTAHOBKAMH U (POPMYJIbI IS UX YCTHBIX U
BBIUHCIICHUS; OOBSICHEHUE U IPUMEHEHUE GOopMyJI A | MUCbMEHHBIX
BBIUHCIICHUS Pa3MEILLEHU, IEPECTAHOBOK U COYETAHNUN | OIIPOCOB
IpH perieHnu 3a1a4. O3HakoMJIeHHE ¢ OUHOMOM Onenka
Herorona u tpeyronsHukom Ilackans. IIPAKTUYECKUX
YMeTh UCTIONB30BaTh MPaBUIa KOMOMHATOPUKHU U pabor,
NPUMEHSATh UX HPU PELICHNH KOMOMHATOPHBIX 3a/1ad. | 3K3aMeH
VYMmeTh periatb KOMOMHATOPHBIE 33JJa4d METOJI0M
nepebopa U 1Mo NpaBUIly YMHOXKEHHUS; IPAaKTHYECKHUE
3aJ1a4M C UCIOJIb30BaHUEM MOHATUN U MPABUI
KOMOMHATOPUKHI
DJ1eMeHThI TeOPUM 3HaTh KJIACCUYECKOE OMPEICIICHUE BEPOSATHOCTH, OrneHka
BepOSAATHOCTE CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME YCTHBIX U
BEPOSTHOCTEH; MPUMEPHI BHIYMCIECHUS BEPOSATHOCTEH | MUCbMEHHBIX
OIIPOCOB
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YMeTh pelmaTh 3ala4r Ha BBIYUCIICHUC BCpOHTHOCTeﬁ

OrneHka

coObITUI IIPaKTUYECKHUX
pabor,
9K3aMEH
IIpencrasiienue 3HaTh NPEICTaBICHHUE YHCIOBBIX JaHHBIX U X Ouenka
JAHHBIX (TA0JIUIbI, XapaKTEPUCTUKH. YCTHBIX U
AHATPAMMBI, YMeTh pemath NpakTUYeCKUe 3aa4u Ha 00paboTKy MUCbMEHHBIX
rpaduxmn) YHCJIOBBIX JIaHHBIX, BBIYUCIISTh UX XapaKTEPUCTUKU OIIPOCOB
Onenka
MPAKTUYECKUX
pabor,
9K3aMEH
[Ipsimble u 3HaTh GOPMYIMPOBKH U JIOKA3aTEeNbCTBA, MpU3HaKoB | OreHka
IUIOCKOCTH B B3aMMHOTI'0 PaCHOJIOKEHUS PSIMBIX U IUIOCKOCTEN; YCTHBIX U
NPOCTPAHCTBE (bopMyIHpoBaHUE ONpeeICHHIM, TPU3HAKOB U CBOMCTB | MHCHhMEHHBIX
MapajuieIbHbIX U MEPIEHAUKYISPHBIX TUIOCKOCTEH, ONpPOCOB
JBYTPaHHbBIX U JIMHEWHBIX YIJIOB; OIMCBHIBAHNE Onenka
paccTOsIHUS OT TOYKH J10 INIOCKOCTH, OT MPSIMOM 0 MIPaKTUYECKHUX
IIJIOCKOCTH, MEX]Ty TUIOCKOCTAMM, MEXKTY pabor,
CKPEILMBAIOIUMUCS IPSIMBIMHU, MEKITY 9K3aMEH
MPOU3BOJIBHBIMU (DUTYpaMU B IIPOCTPAHCTBE. Y METh
BBITIOJHATH PAacliO3HABAaHUE HA YEpTEkKaxX U MOJEISIX
Pa3IMYHBIX CIy4aeB B3aMMHOIO PACIOJIOKEHUS Mpsi-
MBIX U IJIOCKOCTEW, apr'yMEHTUPOBAHUE CBOMX
CY>KICeHHI; pOpMyTHUpOBaHUE U JOKA3bIBAaHHE
OCHOBHBIX TEOPEM O PACCTOSIHUSIX (TEOpEM
CYILIECTBOBaHMsI, CBOMCTBA). O3HAKOMIICHHE C
MOHSTHEM MaPaAJIJIEIbHOTO MPOEKTUPOBAHUS U €TO
CBOWCTBaMU. Popmyaupoearue meopembvl 0
naiowaou opmo20HAIbHOU NPOEeKYUU
MHO20)20bHUKA.
YMeTh BBINOIHATH TOCTPOCHUS YTIIOB MEKIY
MPSAMBIMH, IPSIMOU U MJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHU.
YMeTh NMPUMEHATH NPU3HAKU U CBOMCTBA
PacroIoKeHUs NPSAMbIX U IUIOCKOCTEN MPH pEeIIeHUN
3ama4. YMeTh M300pakaTh Ha PUCYHKAX U
KOHCTPYUPOBATh Ha MOJEIISAX MEPHEHAUKYIISAPBI U
HAaKJIOHHBIE K IUIOCKOCTH; MPSAMBIX, MapaiIeIbHbBIX
IJIOCKOCTEH, YIIIOB MEKIY MPSIMON U TNIOCKOCTBIO U
00OCHOBBIBATh MOCTPOEHUS. YMETh peliaTh 3aJayu Ha
BBIUYHCIICHUE T€OMETPUUECKUX BEIUUNH. Y METh
M300paxkaTh Ha YepTekKax U MOJENSIX PACCTOSIHUE U
00OCHOBBIBATh CBOM CYXKICHHUS; OTIPENEIATh U
BBIYHUCIISITh PACCTOSIHUM B IPOCTPAHCTBE. Y METh
MPUMEHSATH (POPMYIIBI U TEOPEMBI TUTAHUMETPHH IS
pelIeHus 3a/1a4; TEOpUHU 111 000CHOBAHUS TOCTPOCHHIA
Y BBIYUCIICHUI. YMETh NPEICTABIATD
apryMEHTHUPOBAHUE CBOUX CYXICHUI O B3aUMHOM
PacnosI0KeHUH IPOCTPAHCTBEHHBIX PUTYp
MHororpanHukmn 3HaTh ONpPEACIICHUS U XapaKTEPUCTUKH PA3ITMUHBIX Ouenka
BHUJIOB MHOTOI'PaHHUKOB, TIEPEUUCIIEHUE UX JIEMEHTOB | YCTHBIX U
1 cBOMCTB. O3HaKOMJIEHUE C BUJAMU CUMMETPUI B MUCbMEHHBIX
IPOCTPAHCTBE, (HOPMYJIUPOBAHHUE ONPEACICHUN U OIPOCOB

30




CBOMCTB. XapaKTepI/ICTI/IKa CUMMCTPUHU TECJI BPAILICHU

OrneHka

Y MHOTOI'PAHHUKOB. IIPaKTUYECKHUX
YMeTb BBINOJIHATh U300pakeHNEe MHOTOTPAHHUKOB U paoor,
MIOCTPOECHHE HA N300paKEHUAX U MOAEIIAX JK3aMEH
MHOTOTPaHHUKOB. BBIUMCIIEHNE IMHEHHBIX 3JIEMEHTOB
Y YTJIOB B IMTPOCTPAHCTBEHHBIX KOH(MUTYPALIUSIX,
apryMEHTHPOBAHME CBOUX CY>KJICHUM.
XapaKTepuCTHKa B N300pakeHUe CeYCHNS,
pazeepmiu MHO202pAHHUKOS, BBIYACICHHUE
IJIOIIAZAEH TOBEPXHOCTEM.
[TocTpoenue mpocTeimux ceueHuit Kyoa, Ipru3Msl,
nupamubl. [Ipumenenne (GakToB U CBeIeHUH U3
IUTAHUMETPUH.
[IpuMeHeHne CBOMCTB CUMMETPHUH NPU PEILIEHUHN
3aja4. Mcnonp3oBaHue NpuoOpEeTeHHBIX 3HAHUH IS
HCCIEN0BaHU U MOJIEIMPOBAHMS HECIIOKHBIX 3a/1a4.
N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U
BBIIIOJIHEHNE PUCYHKOB I10 YCJIOBUSAM 3a4a4
Tesia u moBepxHocTH | 3HATh BM[BI TEJ BpalleHUs, POPMYIUPOBKH uX ompe- | OneHka
BpallleHUA neneHuit 1 ceoctB. @opmympoBaHuE TEOPEM O YCTHBIX U
CEYEHHUN I1apa MIOCKOCTBIO U MJIOCKOCTH, KaCaTEJIbHOM | MMCbMEHHBIX
K cepe. XapakTepuCTHKA U H300paKECHUE TEI OIPOCOB
BpAILICHUs, UX Pa3BEPTKHU, CEUCHUS. Onenka
YMeTs pemiate 3a7a4M Ha IOCTPOCHHUE CEUEHUN, IIPaKTUYECKHUX
BBIUYHCIICHUE [UIMH, PACCTOSIHUM, YTJIOB, IJIOLIA/IEH. paoor,
[IpoBeneHune noKa3aTeabHbIX PacCyKICHUN ITPU JK3aMEH
pelIeHnN 3a1ad.
[IpuMeHeHne CBOWCTB CUMMETPHM MPU PEIICHUH 3a7a4
Ha TeJja BpalleHusl, komOuHamuio ten. M3obpaxenue
OCHOBHBIX KPYTJIbIX TE€J U BBIITOJIHEHUE PUCYHKA 110
YCIJIOBUIO 33Ja4H
HN3mepenns B 3HaTh MOHSTHS IJIOWAAN U 00BEMA, AKCUOMBI U Onenka
reoMeTpuu CBOWCTBA; TEOPEMBI O BBIYMCICHUH 00BEMOB YCTHBIX U
IIPOCTPAHCTBEHHBIX TeJT; (HOPMYIT JIIsl BBIYMCICHUS MUCHbMEHHBIX
IIoniaiel NOBEPXHOCTEN MHOIOTPAHHUKOB U Tl OIIPOCOB
BpAICHUsS; METOABI BEIYMCIICHHS TUIOIAIN Onenka
MIOBEPXHOCTHU CPEpHI. IIPAKTUYECKUX
YMeTs pemaTh 3a1a4M Ha BBIYMCICHUE TUIOIANEH pa0or,
IUIOCKUX (PUTYP C TPUMEHEHUEM COOTBETCTBYIOIINX 9K3aMEH
dbopMyt 1 (HaKTOB M3 TUTAHUMETPHH, Ha IPUMCHEHHUE
(opMyJ1 BBIYHUCIECHUS 00BEMOB; Ha BHIYMCIICHHUE
IJIOIIAIeH NOBEPXHOCTU IPOCTPAHCTBEHHBIX TEI
Koopaunatel u 3HaTh NOHATHSA BEKTOPA; CBOWCTBA BEKTOPHBIX Onenka
BEKTOPBI BEJINYUH, IPABUIIA PA3JIOKEHUS BEKTOPOB B YCTHBIX U
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAX0KICHUS IMCbMEHHBIX
KOOPJHMHAT BEKTOPA B POCTPAHCTBE, MPABUIIA OIIPOCOB
JEUCTBUM ¢ BEKTOPAMM, 3aJaHHBIMA KOOPJAUHATAMH; Onenka
CKJIIPHOTO IIPOU3BEIAECHUS BEKTOPOB, BEKTOPHOTO IIPaKTUYECKHUX
YPaBHEHHUS IMPSIMOU U TNIOCKOCTH. O3HaKOMIIEHHE C paoor,
JI0Ka3aTeJIbCTBAMHU TEOPEM CTEPEOMETPUN O B3aUMHOM | OK3aMEH

PaCTONIOKEHUH MPSAMBIX U TIOCKOCTEH ¢
WCIIOJIb30BAHUEM BEKTOPOB

W3ydenne nekapToBoil cCTEMbI KOOPIWHAT B
MIPOCTPAHCTBE, MMOCTPOCHUE T10 33JIAHHBIM KOOP/IH-
HATaM TOYEK M IJIOCKOCTEH, HAXOKIEHIUE KOOPIUHAT
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TOYEK. YMETh HAXOUTh YPABHEHUN OKPY)KHOCTH,
cephl, TUIOCKOCTH; BBIYUCISIT PACCTOSHUN MEXTY
TOYKaMH; IPUMEHATh TEOPUHU IIPU PEILIECHUU 3a7a4 Ha
JEUCTBHS C BEKTOPAMH; KOOPAMHATHBIA METOJ,
BEKTOPOB JUIsl BBIYMCIICHUS BEIMUUH YIJIOB U
pacCTOSIHUM.

5. JIMCT AKTYAJIM3AIIUU [TPOT'PAMMBbI

Jara akTyanuzanuu

PesynbTarsl akTyanuzanuu
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NHTEPAKTUBHbIX ®OPM U METOJ0B OBYYEHUA

Ilpunoscenue 1
IIJIAHUPOBAHHME YUEBHBIX 3AHSTHI C HCITOJIb30OBAHUEM AKTUBHBIX N

Ne Tema yueOHOrO Kon AKTHBHBIC H (¢popmupyembie yHHBepcaJbHbIE
n/ 3aHATHA -BO HHTEPAKTHBHbIE yueOHble qelicTBUSA
n yaco (¢opMbI 1 MeTOABI

B 00yueHust

1. | Cunyc, Kocunyc, 2 | UaTepaktuBHas Gopma ¢ | JIMaHOCTHBIE
TaHIe€HC, KOTAHT€HC. UCIIO0JIb30BaHUEM MeranpeameTHble
Pagmannas mepa MYJIbTHMEIHA npeaAMEeTHBIE
yria.

2. | KomOGunatopuka 2 | UnarepaktuBHas popma ¢ | JIngHOoCTHBIE

UCTIOJIb30BaHUEM MeranpeameTHbie
MYJbTUMEINA IpeAMETHbIE
3. | IIpeobpazoBanue 2 | NnarepaktuBHas popma | JIMYHOCTHBIE
rpadguKoB NudopmarnmonHo MeTtanpenMeTHbIC
TPUTOHOMETP KOMMYHHUKATHBHbIE npeaAMEeTHBIE
NYECKHUX texHosorun/MKT/.
byHKIUH

4. | Iloka3zaTenbHas 2 | NurepaktuBHas popma | JIMYHOCTHBIE
dbyHKIMS U ee NudopmanmonHo MeTtanpenMeTHbIC
CBOWCTBA. KOMMYHHUKATHBHbIE npeaAMEeTHbIE

texHosoruu /UKT/.

5. | Jlorapudmuueckas 2 | NnrepaktuBHas popma | JIMYHOCTHBIE
byHKIMS U ee NudopmarnmonHo MeTtanpenMeTHbIC
CBOWCTBA. KOMMYHHUKATHBHbIE npeaAMEeTHBIE

texHosoruu /UKT/.

6. | B3aumHoe 2 | UaTepaktuBHas Gpopma. | JIMdHOCTHBIE
pacIoyioKeHue IByX Pabora manbix rpynnax | MetanpenmeTHble
MPSIMBIX B npeaAMEeTHBIE
IIPOCTPAHCTBE.

7. | Axcuombl 2 | UaTepaktuBHas popma. | JImaHOCTHBIE
CTepeOMeTpUH VYpoxk koHpepeHuus MeranpeameTHble
peaAMETHBIE
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[Ipumenenue 2 | UnTtepaktuBHas popma. | JInuHOCTHBIE
MPOU3BOAHOM K Ypok — tenemoct MeranpenmeTHbIE
HCCIIEI0BAaHUIO IIpEeIMETHBIE
CBOMCTB (PyHKIIMU U

K PELICHHIO

MIPUKJIAHBIX 3a1a9»

Ipunooicenue 2

COOTHOWEHUE TPEBOBAHUI ®I'OC CIO K COPMUPOBAHHOCTH
OBLIUX KOMOETEHIUI U TPEBOBAHUI ®I'OC COO
K COOPMHUPOBAHHOCTH JIMUHOCTHBIX, METONIPEIMETHBIX 1
MPEAMETHBIX OBPA3OBATEJBHBIX PE3YJIBTATOB

Bunsl yHUBepcaabHBIX YUEOHBIX JIeHCTBUIA
(8 cootBercTtBrm ¢ ®I'OC COO)

OO01mre KOMIETeHINH
(8 coorBercTBuu ¢ ®I'OC CIIO)

JInuHocTHELIE:

c(OPMHUPOBAHHOCTh TPEACTABICHUN O
MaTeMaTHKE KaK YHHUBEPCATbHOM SI3bIKE HAYKH,
CpeICTBE MOJCIIMPOBAHHUS SIBIICHUN U
IPOIIECCOB, UACIX U METOJaX MaTeMaTHKH;
NOHUMaHHE 3HAYUMOCTH MaTEMaTHKH IS
HAYYHO-TEXHUYECKOI0 Iporpecca,
c(OPMHUPOBAHHOCTH OTHOIICHUS K MAaTEMaTHKE
KaK K 4acTH 00Ie4eI0BEYECKON KYIbTYPbI
Yyepe3 3HAKOMCTBO C UCTOPHUEH pa3BHUTHS
MaTEMaTHKH, SBOJIIOIMEH MaTeMaTHIECKIX
HeH;

pa3BUTHE JOTMYECKOTO MBIIIICHHS,
POCTPAHCTBEHHOT'O BOOOPAKEHUSI, aJITOPUT-
MUYECKOU KyIbTYPbl, KPHTUYHOCTH MBIIUICHUS
Ha ypOBHE, HEOOXOAMMOM JIJIsl Oy TyIIeH
npodecCUOHATIBLHOM e TeNbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHuUs U
camo00pa30BaHus;

OBJIAICHUE MaTEMaTHYSCKIMH 3HAHUSIMH U
YMEHHUSMH, HEOOXOAUMBIMU B TIOBCEAHEBHOM
KHU3HH, I OCBOCHHS CMEKHBIX
€CTECTBEHHOHAYYHBIX JUCIUTLIINH U
JTVCIIATUTAH TIPO(EeCCHOHATBHOTO MUKJIIA, JUIS
NoJy4YeHus 00pa3oBaHus B 00JacTAX, HE
TpeOYIOMMX yTiyOJeHHON MaTeMaTHIECKON
HOJTOTOBKH;

OK 03. IlimanupoBath U peasn30BbIBaTh
COOCTBEHHOE TTPOPECCHOHATLHOE U
JUYHOCTHOE pa3BUTHE;

OK 04. PaboTaTh B KOJIJICKTUBE U
KoMaHJie, 3 (HEeKTUBHO
B3aMMOJICHCTBOBATh C KOJIJICTaMH,
PYKOBOJICTBOM, KIIMEHTAMU;

OK 05. Ocy1iecTBisiTh yCTHYIO U
MUCHbMEHHYI0 KOMMYHHUKALIMIO Ha
roCyIapCTBEHHOM si3blke Poccuiickoi
denepaliu ¢ y4eToM 0CoOeHHOCTEH
COILIMAIIEHOTO U KYJBTYPHOTO KOHTEKCTA,
OK 06. ITposiBasT rpak1aHCKO-
MaTPUOTUIECKYIO TIO3HIIHUIO,
JIeMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAAMIIMOHHBIX
00111e4€eIIOBEUECKHUX LIEHHOCTEH;
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TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIo, B
TOM YHCJIE CaMOOOPa30BaHUIO, HA IPOTSHKEHNUN
BCEH ’KM3HH; CO3HATEIbHOE OTHOIICHUE K
HENpPEephIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCHEIIHOM npodeccuoHalIbHOMN U
OOIIECTBCHHON JEITCILHOCTH;

TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSATENIBHOM
TBOPYECKON M OTBETCTBEHHOM JIE€ATEIBHOCTH;
TOTOBHOCTb K KOJIJIEKTUBHOH paboTe,
COTPYJIHUYECTBY CO CBEPCTHUKAMU B 00pa-
30BaTeNbHOMN, OOLIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeIOBATENBCKOM, TPOSKTHON H
JIpYTUX BUAAX ACSITEIbHOCTH;

OTHOIIIEHHE K MPO(hecCHOHATBHOM
JEATEIIBHOCTH KaK BO3MOKHOCTH Y4acTHs B
pELICHUH JIUYHBIX, OOIIECTBEHHBIX,
roCyJ1JapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npo0Jem;

MeTtanpeamerHsbie:

yMEHHE CaMOCTOSTEIHHO ONPEACIIATh eNn
JEeSITETLHOCTH U COCTABIISATH TJIAHBI
NEeSITEIbHOCTH; CAMOCTOSITEILHO
OCYIIECTBIISATh, KOHTPOIUPOBATH U
KOPPEKTUPOBATh NEATEIBHOCTD; HCIIOIb30BATh
BCE€ BO3MOXKHBIE PECYPCHI IS JOCTHIKEHHS
MOCTABIICHHBIX IIeJIel U peann3aliy JIaHOB
NESTSIIbHOCTH;, BBIOMPATH YCIICIITHBIC
CTpaTeruy B Pa3iNyUHbIX CUTYalUAX;

YMEHHE MMPOyKTUBHO OOMIATHCS U
B3aMMOJICIICTBOBATH B MIPOIIECCE COBMECTHOM
NESTCIIbHOCTH, YUNUTHIBATH MTO3UIIUHU JAPYTUX
Y4aCTHUKOB AESITETbHOCTH, 3PPEKTUBHO
paspeniats KOHQIHKTHL;

BJIa/ICHUE HaBBIKAMH ITO3HABATEIHHOM,
y4e0HO-HCCIIEI0BATENbCKON M MPOEKTHOM
NeSITeIbHOCTH, HAaBBIKAMU pa3perieHus
po0JIeM; CITOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PeLICHUS
MPAKTUYECKUX 3a]1a4, TPUMCHECHHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMUS,

TOTOBHOCTH U CITOCOOHOCTH K
CaMOCTOSTENNbHON HH(POPMAIIMOHHO-
MMO3HABATEIBHON JESITeIHbHOCTH, BKITFOYAsI
yMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX
HMCTOYHUKAX HHPOPMAIUH, KPUTHICCKU
OLICHHUBATh U UHTEPIIPETUPOBATH
WHPOPMAIIHIO, TIOTYYaeMyI0 U3 Pa3InIHbIX
HCTOYHUKOB;

BIIQJICHHE SI3BIKOBBIMH CPEJICTBAMH: YMCHHE
SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEHUsl, HCIIOJIh30BATh aJICKBATHBIC SI3LIKOBBIE
CpEJICTBA;

BIIa/ICHHE HABBIKAMU TI03HABATEILHOM
pedeKcuu Kak 0CO3HAaHUS COBEPIIAEMbIX

OK 01. Beibupats criocoObl perieHus
3aJa4 NpoQecCuoHaIbHOMN NesTeTbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM
KOHTEKCTaM;

OK 03. IlimanupoBath U peaau30BbIBATh
coOCTBEHHOE PO ECCUOHATILHOE U
JUYHOCTHOE Pa3BUTHE;

OK 04. PaboTatb B KOJIJIEKTUBE U
KoMaH/e, 3G HEKTUBHO
B3aMMOJEMCTBOBATH C KOJIJIETAMH,
PYKOBOJCTBOM, KIIMEHTAMH;

OK 05. Ocy1ecTBisTh yCTHYIO U
MMCbMEHHYI0 KOMMYHUKALIHIO Ha
roCyIapCTBEHHOM s13bIKe Poccuiickon
denepannu ¢ y4eToM 0COOCHHOCTEN
COLIMAJILHOTO U KyJIbTYPHOI'O KOHTEKCTA;
OK 09. Mcnonbs3zoBaTh HHPOPMAILIUOHHBIE
TEXHOJIOTHH B PO ECCUOHATILHON
NESITENIbHOCTH;
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JeMCTBUI U MBICIUTEIbHBIX POLIECCOB, UX
pe3yNbTaTOB U OCHOBAHMM, I'PaHUI] CBOETO
3HaHUS U HE3HAHMsI, HOBBIX IIO3HABATEIIbHBIX
3aaa4 U CpCACTB IJIA UX JOCTUIKCHUS,
1LIeJIEyCTPEMIICHHOCTb B IOUCKAX U MPUHATHH
penieHui, CoOo0pa3uTeNbHOCTh U UHTYHUIIHUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MIpeICTaBICHUI; CIOCOOHOCTHh BOCIPUHUMATh
KpacoTy U FapMOHHIO MHUPA;

IIpeamerHsble:

c(OpMHPOBAHHOCTh MPEACTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOM KYyJIbTYpbI U
MECTE MAaTEMaTUKU B COBPEMEHHOMN
LUBUIM3AIMH, CIIOCO0aX OMMCAHUS SABJICHUIN
pPEAIIBHOTO MHPa HAa MATEMAaTUYECKOM SI3BIKE;
c(hopMUPOBAHHOCTD MPECTABICHUH O
MaTEMaTHYECKUX MOHATUAX KaK BaXKHEHIINX
MaTEMaTHYECKUX MOJEISIX, O3BOJISIOLINX
ONMCHIBATh U U3y4YaTh Pa3HbIE POLIECCHI U
SBJICHUS; TOHUMaHNUE BO3MOXKHOCTH
AKCHOMaTHYECKOTO TIOCTPOEHUS
MaTE€MaTHYECKUX TEOPH;

BJIaJICHUE METOJJaMU J10Ka3aTEIbCTB U
aJITOPUTMOB PELIEHUSI, yMEHUE UX IPUMEHSTH,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHUS B
XO/JI€ peLIeHMs 3a/1a4;

BJIaJICHNE CTaHIAPTHBIMU IIPUEMaMU PELICHUS
palMOHAIbHBIX U UPPALMOHAIIBHBIX,
NIOKa3aTeNbHbIX, CTEIICHHBIX,
TPUTOHOMETPUUECKUX YPaBHEHUI U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAaHUE
TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM
4yucIIe JI IOUCKA IyTH PELICHUs U
WJUTFOCTPALMY PELICHUs] YPABHEHUN U
HEPABEHCTB;

c(OpMHUPOBAHHOCTH MPEACTABIEHUIN 00
OCHOBHBIX IIOHATHAX MaTEMaTHYECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM
XapaKkTepu3oBaTh MoBeIeHNE (QYHKIHH,
UCIIOJIb30BaHUE TIOJTYUYEHHBIX 3HAHUH [
OINMCAHHUA U aHAJIN3a PEAJIbHBIX
3aBUCHUMOCTCI;

BJIa/ICHNE OCHOBHBIMM MOHATHSIMU O TUIOCKUX
Y IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOUCTBAX;
c(OpMHUPOBAHHOCTh YMEHUS PACIIO3HABATH
reoMeTpudeckre (GUrypsl Ha YepTexax,
MOJIETISIX U B PEaJIbHOM MUPE; IPUMEHEHHE
U3yUYEHHBIX CBOMCTB T€OMETPUUECKUX QUTYD
U GOpMyJI AJIsl PELLIEHUSI TEOMETPUIECKUX
3a/1a4 U 3a/1a4 C MPaKTUYECKUM COACPKAHUEM;
c(hopMUPOBAHHOCTD MPECTABICHUHN O
IIpoLeccax U SIBJICHUIX, UMEIOIINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE,

OK 01. Beibupats criocoObl perieHus
3a/1a4 npodeccuOHANbHON 1eATeIbHOCTH
MPUMEHUTETHHO K Pa3IHIHBIM
KOHTEKCTaM;

OK 02. Ocy1ecTBisATh MOUCK, aHATIU3 U
UHTEpIpeTanuo nuopmamnmu,
HEOOXOAUMO JIs1 BBITTOJTHEHHS 33124
npohecCHOHANBHOM NesTEIbHOCTH;

OK 09. Mcnonbs3zoBaTh HHPOPMAILIIOHHBIE
TEXHOJIOTHH B MPpodeccuoHalIbHON
NeSITeTbHOCTH;

OK 10. ITons3oBatbCst
npo¢eCcCHOHANTBHON JOKyMEHTAIlMe! Ha
rOCyAapCTBEHHOM U HHOCTPAaHHOM
SI3BIKAX;
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OCHOBHBIX IMTOHATHAX BHeMeHTapHOfI TeOpHUn

BEPOATHOCTEMN; YMEHHUI HAXOIUTh U
OLICHUBATh BEPOSATHOCTH HACTYILICHUS
COOBITU B MPOCTEHIINX MPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU
CIIyYailHBIX BEJIMYMH;

BIaACHHUC HaBbIKaMHU HMCIIOJIB30BaHUA I'OTOBBIX

KOMITBIOTEPHBIX IIPOrPAMM IIPH PELICHUN
3a1a4.
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