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Pabouast mporpamMma NOIJIEXHUT €XKETOJHOH aKTyalH3alMd B COCTaBE OCHOBHOW NPO(ECCHOHAIBHOH 00pa3oBaTEeIbHOH MPOrpamMMBbI-
IIPOrpaMMBI MOATOTOBKH crienanuctoB cpeanero 3seHa (OIIOII-IITICC3). Crenenus 06 akryammsaruu OITOII-ITIICC3 BHOCSTCS B IHCT
akryammsaruu OITOII-TITICC3.
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1. TACITIOPT PABOYEM ITPOT'PAMMbBI YYEFHOM JJUCHUTIIJIMHBI (ITPEJIMETA)
OY/n.07I1 MATEMATHUKA

1.1. O6aact npumeHenust padoyeii MporpaMmbl

Pabouass mporpamma yueOHOW mucuumiuHbl (npeamera) OYm.0711 MaremaTtuka sBiseTcs
9acThIO MPOTpamMMbl CpeaHero (monHoro) obmiero obpaszoBanusi mo cnemmaipbHocT CIIO 11.02.06
TexHnyeckas sKCIUTyaTalysi TPAHCIIOPTHOTO PATUO3TIEKTPOHHOTO 000pyA0BaHUsl (110 BUAAM TPAHCIIOPTA)

Pa6ouas mporpamma OY In.07I1 MaTtemaTrka MOXET OBITh UCIIOJIb30BaHA B MpodeccrnoHaIbHON
MOJITOTOBKE, NEPENOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pab0UYHX M0 Ipodeccusim:

19890 DnexTpoMOHTEp 1O 0OCTYKMBAHUIO U PEMOHTY YCTPOMCTB CBS3H.

1.2. Mecrto yuyeoHoii aucuunauHbl (npeamera) B crpykrype OIIOII-TIIICC3:

B yuebnbix mnanax OIIOII-TIIICC3 yuebnas aucummimHa OYm.07I1 Martemarnka BXOIUT B
COCTaB OOMmMX 00I1Ie00pa30BaTENbHBIX YUYEOHBIX JUCIHUIUIMH, (POPMUPYEMBIX U3 00s3aTeIbHBIX
npeametHeix obmacreit @I'OC cpennero obmiero obpazoBanus, i cnenuansHocteil CIIO. C yuérom
npoduns ocBauBaeMoOl CHENMATBLHOCTU (TEXHUYECKHI) JaHHAs MUCHUIUIMHA W3ydaeTcsl Yr1yOJeHHO,
peanuzyercs Ha 1 Kypce.

1.3. TIlnanupyembie pe3yJbTATHI OCBOCHHS YUeOHOI JHCHUNINHBI (MpeaMeTa):

1.3.1 Iens yueOHOW MUCIUIUTHHEI (TIpeMeTa) — TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS yU4eOHOU
JTUCIUTLINHEI (TTpeaAMETa).

Pabouas nporpamMmma opueHTHpPOBaHA HA JOCTUKEHHUE CIAEAYIOUINX LETei:

- (opmupoBaHue mnpeAcTaBIeHUN 00 HAEIX M METOJaX MaTeMaTHKH, O MaTeMaTHUKe Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEJCTBE MOJICTUPOBAHUS SIBIICHUN U TIPOLIECCOB;

- OBIIQJICHHE SI3BIKOM MaTEeMAaTUKHU B YCTHOW M MUCbMEHHOHN (hopMe, MaTeMaTHYeCKHUMH 3HAaHUSIMU
U yMCHHUSMH, HEOOXOJUMBIMU I HW3YYCHHS [IKOJBHBIX €CTCCTBCHHOHAYUYHBIX JMCIIHUILINH,
MIPOJOIKEHHSI 00pa30BaHuUsl U OCBOSHUS M30PaHHOM CIIEIUAIBHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, QITOPUTMHUUYECKOW KYJIBTYPhI, MPOCTPAHCTBEHHOIO
BOOOpaKEHHUsI, MATEMATHUYECKOTO MBIIUICHUS] M MHTYUIUU, TBOPUYECKUX CIOCOOHOCTEH, HEOOXOAMMBIX
IUISL TIPOJIOJDKEHUST 00Pa3oBaHMs U JJISi CAMOCTOSITEIIHHOM JIEATENIbHOCTH B 00JIACTH MAaTEMaTHKH U €e
MIPUIIOKEHUH B OyAyIel npodeccuoHaNbHOMN AeATeIbHOCTH;

- BOCIIUTAHUE CPEACTBAMHU MATEMATHKU KYJIbTYPbl JIMYHOCTH 4Y€pe3 3HAKOMCTBO C HCTOpHEH
pa3BUTHUA MaTEMaTHKH, BOJIIOIMEH MaTeMaTHUYeCKUX HJIeH; MOHUMaHUs 3HAYMMOCTH MAaT€MaTUKU IS
Hay4YHO-TEXHUUYECKOI 0 Iporpecca.

Pe3ynbrarel ocBOeHHS Y4eOHOM TUCITUTUTMHBI

B pesynbrare uzydueHuss MaTeMaTUKH Ha MPO(QUIEHOM YPOBHE 00YUYaIOIIUNUCS TOJKEH:

3HATH/IOHUMATH:

- 3HAUEHHE MATEMATHUYECKOW HAyKH ISl PEIICHMs 3a/1a4, BOSHUKAIOIIMX B TEOPHH U MPAKTHKE;
IIUPOTY U OTPAaHUYCHHOCTh MPHUMEHEHHUS MaTeMaTHYeCKUX METOJOB K aHalu3y U HCCIIEeTOBaHHUIO
IIPOLIECCOB U SIBJIEHUH B MPUPOJIE U OOIIECTBE;

- 3HaYeHHE MPAKTUKU W BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTtuke, s (hopMHUpOBaHUS U
Pa3BUTHUSI MaTEMaTUYECKON HAYKU;

- WIEeW paCIIMPEHUs] YHCIOBBIX MHOXKECTB KaK crmoco0a MOCTPOEHHUsT HOBOIO MAaTEeMaTHUECKOTO
ammapara Jijisl peIIeHHs MPaKTUYECKUX 3a7]a4 U BHYTPEHHUX 3a7]a4 MaTEeMaTHKU;

- 3HAUE€HHE UJEH, METOZOB U PE3yJIbTaTOB ANreOpbl 1 MATEMAaTUYECKOTO aHallu3a JIJIsl TOCTPOCHUS
MOJIeJIeHl peasbHbIX MPOLIECCOB U CUTYALINIA;

- BO3MOYKHOCTHM TE€OMETPUHU JJI OMNHCAHUSl CBOMCTB pPEANbHBIX MPEAMETOB M HX B3aMMHOTO
pacmoIokKeHUS;

- YHHBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYEeCKUX PACcCYXIECHUH, UX TMPUMEHUMOCTD
B Pa3IMUHBIX 00J1aCTAX YEJIOBEUECKOM eATeNbHOCTH;

- paznuuue TpeOOBaHUM, MPEABSBISIEMBIX K J0Ka3aTeNbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COIMATPHO-IKOHOMUYECKUX U TYMaHUTAPHBIX HAyKaX, Ha MPAKTHKE;

- pONIb AKCMOMATHKU B MaTeMaTHKE; BO3MOXKHOCTh TMOCTPOSHUS MATeMAaTHUYECKUX TEOpHid Ha
AKCMOMAaTUYECKOW OCHOBE; 3HAUYE€HNE aKCHOMATHUKH IS IPYTUX 00IacTei 3HAHUS U 1)1 IPAKTHKY;

- BEPOSITHOCTHBIX XapaKTEP Pa3IMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPY>KAIOIIETO MUPA.
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YwuciioBele U 6YKBCHHI)I€ BbIPAKCHUA

YMers:

- BBINIOJIHATH apU(pMETHUECKHE JICHCTBUS, COUeTas YCTHBIC U MHChbMEHHBIC TIPUEMBI, TPUMEHEHHUE
BBIUUCIIUTEIILHBIX YCTPOUCTB;

HAXOJUTh 3HAYEHHs] KOPHS HATYpaIbHOW CTENEHH, CTENEHU C PAUOHAIBHBIM IIOKa3aTeseM,
norapudma, UCIONb3Ysl MPU HEOOXOAMMOCTH BBIYMCIHUTEIbHBIE YCTPOMCTBA; MOJIb30BATHCS OLIEHKON U
NPUKUAKOH ITPU MPAKTHYECKUX PacdeTax;

- IPUMEHSTH MMOHATHUS, CBA3AHHBIEC C JIEIMMOCTBIO IIENIBIX YUCEN, IPH PEIICHUH MaTeMaTHYECKUX
3ajay;

- HAaXOOUTh KOPHH MHOTOWICHOB C OJHON NIEPEMEHHOH, pacKiIagplBaTh MHOTOWIEHBI Ha
MHOXXHTEIIH;

- BBIIOJHATH JEHCTBUA C KOMIUIEKCHBIMH YHCJIaMH, TI0JIb30BAaThCS T€OMETPUUYECKOU
MHTEpIIpEeTalreil KOMIUICKCHBIX 4YHCEJ, B MPOCTEHINMX CiIydasX HaXOIWTh KOMIUIEKCHBIC KOPHH
YpaBHEHHH ¢ IEHCTBUTEIBHBIMH KO PHUIIUESHTAMU;

- IPOBOAWTH NPEOOPAa30BaHUS YUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, BKIIOYAIOUINX CTEIEHH,
panuKaibl, JorapupmMbl 1 TPUTOHOMETPHUUECKUE (PYHKITUH;

UCIIOJIb30BATh IPHOOPETEHHBIC 3HAHUS U YMEHHS B IIPAKTUYECKOH AEATEILHOCTH M ITOBCEIHEBHOM
KU3HH IS

- IPAaKTHYECKUX PACUeTOB 10 (hopMyIiam, BKIrOUYast (POPMYIIbI, COEpKAIINE CTEIICHHU, PAIUKAaIbI,
JorapuMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIMH, UCTIONIB3YS PU HEOOXOAUMOCTH CIIPABOYHBIE MAaTEPHAIIBI
Y TIPOCTEHIIINE BEIYUCIUTEIBHBIC YCTPOHCTBA;

- IpruoOpeTeHNs] MPAKTUIECKOTO ONbITa JACITEIBHOCTH, MPEIIIECTBYIOMEH MpodecCHOHaTBHON, B
OCHOBE KOTOPOI1 JISKHT JaHHBIA y4eOHBII TPeaMeT.

OyHkuMu U rpaduKu

YMeTs:

- OIpENEINsATh 3HaYeHHE (DYHKIMH O 3HAYCHHWIO apryMEHTa NP Pa3JIMYHBIX CIIoco0ax 3agaHus
dynkuum;

- CTPOUTD TpapUKU U3YUCHHBIX (PYHKIUH, BBIOIHATE MPEOOpa30BaHMs IPaUKOB;

- ONUCHIBATH O TpauKy U MO GOopMyJie OBEJEHNUE U CBOICTBA QYHKIUH;

- peliaTh ypaBHEHUS, CUCTEMbl YpaBHEHMI, HEpaBEHCTBA, UCIOJb3Ys CBOMCTBA (PYHKUMH M HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTU U TIOBCETHEBHOM
KU3HU JJIS:

- OMMCAHUS U UCCIIEOBaHMS C MOMOIBIO (DYHKIMH pealbHbIX 3aBUCHMOCTEH, MPEICTaBICHHS UX
rpaduuecKu; HHTEpIpeTauu rpaduKoB peasIbHbIX MPOLIECCOB;

- IpUOOpPETEHNUs MPAKTUYECKOTO OMbITA JEATEIbHOCTH, IPEIIECTBYIOLIEH podeccrnoHalbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

Hauana MmaTeMaTH4YeCKOTO aHaIu3a

YMeTn:

- HaXOJUTh CYMMY O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOMN MPOTPECCHH;

- BBIYUCISATH TPOU3BOJHBIE W TMEPBOOOPA3HBbIC SJIEMEHTAPHBIX (DYHKIUH, MPUMEHSsI MpaBuiia
BBIUHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIPAaBOYHBIE MaTEPHUAIIBL;

- HCCNEeIOBaTh PYHKIIMH U CTPOUTH UX TpadUKU C TTOMOIIBIO MPOU3BOIHOM;

- pemarh 3aa4u ¢ IPUMEHEHHUEM ypaBHEHUS KacaTelbHOM K rpaduKy QyHKIMHY;

- pemiaTth 3aJa4uy Ha HaX0XKJIeHHUE HAOOJIBIIEro M HAUMEHBIIETO 3HAYeHUS (DYHKIIUU Ha OTPE3KE;

- BBIYUCJATH IJ10Iadb KpHBOHHHeﬁHOﬁ Tpaneum/l;

UCIONIb30BaTh MPUOOPETCHHbIE 3HAHWS ¥ YMEHUS B TMPAKTUYECKOW JEATEIbHOCTH U
HOBCGI{HeBHOﬁ JKU3HU OJIA:



- p€ICHUA TCOMCTPUYICCKUX, (pI/IBI/I‘IeCKI/IX, OKOHOMHYCCKUX U APYIruX NPHUKIAAHBIX 3a/la4, B TOM
qucie 3a7ad Ha HauOoJsiplIMe M HAaUMEHbLIME 3HA4eHUs C NPUMEHEHHMEM ammapara MaTeMaTH4ecKOro
aHaym3a;

- IpuoOpeTeHus] NPaKTUYECKOT 0 ONbITA AEATEIHOCTH, IPEAIIECTBYIONIEH NpopecCuoHaNbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEaAMET.

YpaBHEHUs U HEPABEHCTBA

YMers:

- pemaTh palMOHaJIbHBIC, IIOKa3aTelIbHblE W Jiorapu(MUYEeCKUe ypaBHEHHS U HEpPaBEHCTBA,
UpPPaLMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, X CUCTEMBI;

- IOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA;

- pemaTh TEKCTOBBIE 33J1a4H C [IOMOLIBIO COCTABICHUs YPABHEHUN, U HEPABEHCTB, UHTEPIPETUPYS
pE3yJIbTaT C Y4eTOM OIPAaHUYEHUI YCIIOBUS 3a/1a4H;

- n300pakaTh Ha KOOPIWHATHOM IJIOCKOCTH MHOXXECTBA pEIICHUI ypaBHEHHH W HEPaBEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

- HaXOAUTh MPUOIMKEHHBIE PEIICHUS] YPAaBHEHUH U UX CHCTEM, UCIIONb3Ys rpaduuecKuil METOI;

- peliaTh ypaBHEHMsI, HEPAaBEHCTBA M CHUCTEMbI C IMPUMEHEHHMEM TpapHuuecKuX NpeCTaBICHUH,
CBOMCTB (DYHKILIMM, IPOU3BOIHOM;

UCIOJb30BaTh IPUOOPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JESTENbHOCTH U
ITIOBCEITHEBHOM KU3HM JUIA:

- IOCTPOECHMS U UCCIIEOBaHMS POCTEUIINX MAaTEMaTHUECKUX MOJEIIEH;

- IpuoOpeTeHNs MPAKTUIECKOTO OIBITA IEATEIFHOCTH, IPEAIIECTBYIOMIEH MPodecCHOHANBHOM, B
OCHOBE KOTOPOU JIKUT JAaHHBIN Y4eOHBIH MpeaMeT.

DJeMEHTEI KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKHU U TCOPUHU BepOHTHOCTCﬁ

YMers:

- pemarp npocTeiire KOMOMHATOPHBIE 33a4l METOJIOM Tepedopa, a TaKKe C UCIOIb30BAHUEM
U3BECTHBIX (popmyi, TpeyronbHuka [lackans; Beranciars koddduunents ounoma HeroToHa no ¢opmyse
U C UCIIOJIB30BAaHUEM TpeyrojibHuKa [lackans;

- BBIUUCIIATH BEPOSITHOCTH COOBITHI HAa OCHOBE IOJICUETa YHCia UCXOA0B (TMpocTeHie ciiydan);

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JI€ATENbHOCTH U
ITOBCEIHEBHOM KU3HU IS

- aHaJlM3a peaJbHBIX YHMCIOBBIX JAHHBIX, IPEJICTABICHHBIX B BHUJIE auarpamm, rpadukoB; aJs
aHanM3a MHQOPMAIMK CTATUCTUYECKOTO XapaKTepa;

- IpUOOpETEeHUs MPAKTUUYECKOIO OIbITa ACSITEIbHOCTH, MPEAIIECTBYOMENH NpodhecCHOHATbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaAMET.

I'eomerpus

YMeTh:

- COOTHOCHUTBH IUIOCKHE T€OMETpUUYecKre (DUTYpBl U TPEXMEpPHBIE OOBEKTHI C MX OMHCAHHUSIMHU,
YepTeKaMu, U300paKEeHUSIMH; pa3ndaTh U aHAIU3UPOBATh B3AUMHOE PACIONOXKeHHE PUTyp;

- 1300pakaTh TeOMETPUYECKUE (DUTYPHI U TeJIa, BBHITIOIHITH YEPTEXK MO YCIOBUIO 33]1a4H;

- pemaTh TeOMETPUYECKHE 3aJlaud, ONHPasCh HAa W3YUYEHHBbIE CBOMCTBA IUIAHUMETPUUYECKUX U
CTEPEOMETPUYECKUX (UTYp U  OTHOUIEHUH MEXKAYy HUMH, TPUMEHsA ainreOpanvyeckuii U
TPUTOHOMETPUYECKHUH arlnapar;

- IPOBOJIUTH JTIOKA3aTEIbHBIC PACCYXKICHUSI TIPH PEIICHUH 3a]1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

- BBIYHCIIATH JIMHEHHBIC DJIEMEHTHl M YIJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYpaAIUSIX, 00BEMBI U
TUIOMIA/IA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEUITNX KOMOMHAIIMIA;

- MPUMEHSTh KOOPAWMHATHO-BEKTOPHBIM METOJ ISl BBIUMCICHUS OTHOIIEHWUW, PACCTOSHUA W
yTJIOB;

- CTPOUTH CEYCHHSI MHOTOTPAHHHUKOB M M300payKaTh CEYCHUS TN BPAICHHUS:



WCIONIb30BaTh MPUOOPETCHHBIE 3HAHWA W YMEHHUS B TMPAKTUYECKOW JIEATEIHHOCTH U
MOBCETHEBHOM >KU3HU IS

- HccienoBaHus (MOJCTUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYallMii HAa OCHOBE M3YYEHHBIX
hopmys 1 CBOUCTB GUTYP;

- BBIUMCIICHUS JUIMH, TUIOHMa/iel 1 00BEMOB pealbHBIX OOBEKTOB NMPH PEIICHUH MPAKTUYECKUX
3aJ1a4, UCIOJIB3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPONCTBA;

- IpuoOpeTeHNs] NPAaKTUIECKOTO OIbITA IEATEILHOCTH, IPEAIIECTBYIOMIEH MPo(ecCHOHANIBHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA YICOHBIN IIPEIMET.

1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHUS YUeOHON AUCIUILTUHBI (TIpeaMeTa):

Ocob6oe 3HaueHue y4yeOHas MUCHMIUIMHA (TIPeIMET) MMEeT NMpU (GOPMHUPOBAHWU U PA3BUTHH
00ImKX U IPOeCCHOHATHHBIX KOMIIETEHITHIA.



Koa v HanmMeHoOBaHHue
bopmupyembIx
KOMIIeTeHIIMH

IlnanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOM AUCHHUILIMHBI (IpeaMeTa)

.JII/I‘IHOCTHBIE, METalnpeaAMETHBIC

IpenmeTHbIe

OK 1. [loHumaTh CyImHOCTb U
COLIMAJIbHYIO 3HAUMMOCTh CBOEH
Oynymieit mpodeccu, MPOosBIIATH
K HEH yCTOMYMBBIN MHTEPEC.

- TOTOBHOCTh K TpPyAYy, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPY10J1I00ue;
- TOTOBHOCTh K AQKTUBHOW JI€ATE€IBbHOCTH

TEXHOJIOTHYSCKOU n COLIMAJIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh
WHUILIMAPOBATD, IJIAHUPOBATH n
CaMOCTOSTENLHO BBITIOJIHATh ~ TaKyIO
JIEATEIIbHOCTD;

- HWHTEpPEC K pas3au4yHbiM  cdepam
npodecCHOHATEHOM JIeATEIILHOCTH,
OBiaaenue YHHBeEpPCAJbHBIMU
y4eOHBIMU NMO3HABATEJIbHBIMH
JeHCTBUSAIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO  (hOpMyITUpOBaTh H
aKTyaJIMu3UpOBaTh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

- YCTaHaBIIUBAaTh CYIICCTBCHHBIN MPH3HAK
WIM  OCHOBaHWsI Ui CpaBHEHWUS,
KJIaccu(puKauu u 0000IICHUS;

- OmpenenaTb Uend  ACSTeNbHOCTH,
3a1aBaTh MapaMeTphl W KPUTEPUU HX
JOCTHKECHHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH u
NPOTHBOPEYUSI B PacCMaTPHUBAEMBIX
SIBIICHHSIX;

- BHOCUTH KOPPEKTHUBBHI B JICATEIHHOCTB,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIICHWBaTh PUCKU TOCIIEACTBUMN
JeSATEIHOCTH,

- pa3BHBaTh KpPEATHBHOE MBIILJICHUE IMPH
PEIICHNH KU3HESHHBIX MPOOIeM

0) 6a30BbBIC UCCIICTIOBATEIbCKUE ACHCTBUS:

-BJIaJIETh METOJAMU JIOKA3aTENbCTB, aJITOPUTMAMU PEIICHUS 3a]1a4; YMEHHE
dbopMynupoBaTh OMpEIENICHUs], AaKCUOMBI M TEOPEMbl, NMPUMEHSATH UX,
MIPOBOJIUTH JTOKA3aTeJIbHbIC PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;

- YMeThb ONEpUPOBATh MOHATUSMU: CTENEHb 4YHCIA, JorapudmM uucia;
YMEHUE BBITIOJIHATH BHIYMCIICHHE 3HAYCHUHN U MTPeoOpa30BaHUsl BIPAKEHUN
CO CTENeHsMH U Jorapudmamu, mpeodpazoBaHusi APOOHO-PAIIMOHATIBLHBIX
BBIPAXKEHUI;

- YMETh ONEPUPOBATH MOHATUSIMHU: paAlMOHAIbHBIC, HUPPAIMOHAIIBHEIE,
MOKa3aTelbHble, CTEMEeHHbIE, JIOTapu(MUUYECKHE, TPUTOHOMETPUUYECKHUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

- yMeThb ONEpUpPOBaATh MOHATUAMHU: (YHKIHS, HEmpepbiBHAS (QYHKIHS,
MIPOU3BOHAS, TIEPBOOOPA3HAs, ONPEACICHHBIM UHTErPAJl; YMETh HAXOIUTh

IPOM3BOJIHBIE  3JEMEHTapHbIX  (QYHKIUI, MCIONB3YyS  CIIPaBOYHBIE
MaTepuaibl; HCCIENO0BaTh B MPOCTEHIIMX Cciay4yasX (YHKIUM Ha
MOHOTOHHOCTb, HAaXOJIUTh HauOOJbIIME M HaMMEHbIINE 3HAYCHMS

(GyHKUIWH; CTPOUTH rpad)MKd MHOTOWIEHOB C HMCIOJH30BAaHHEM amrapara
MaTeMaTHYECKOro aHaIN3a; MIPUMEHATh IPOU3BOIHYIO IIPH PEILICHUH 3a/1a4
Ha JIBWKCHUE; pelaTh MPaKTHKO-OPHCHTUPOBAHHBIE 3aJadyd  Ha
HauOOJIbIINE U HAUMEHBIIINE 3HAaYECHUs], HA HAXOXKJEHHUE IyTH, CKOPOCTH U
YCKOPEHUS;

- yMeTb  ONEpUpOBaTh  MOHATHSAMHU:  paloOHaIbHAas  (QyHKIMS,
noKasarenbHass (QYHKUMs, cTeneHHas (YHKOUS, Jorapupmudeckas
(GyHKLUS, TPUTOHOMETpUYECKHE (YHKLUHU, oOpaTHblE (DYHKIMU; YMEHHE
CTPOUTh TpaUKu H3YYEHHBIX (PYHKUIMN, MCMONB30BaTh TpadUKH MpH
U3y4eHHH TPOLIECCOB M 3aBUCHUMOCTEH, MpPHU pelIeHUH 33aJad U3 JIPYTrux
y4eOHBIX MPEIMETOB U 3a/1a4 U3 pealbHOM JKHU3HU; BBIpaXKaTh (pOpMyIamMu
3aBUCUMOCTH MEX/ly BEJTUUYNHAMH;

- yMETh pellaTh TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM 4HCIE Ha
IPOILEHTHI, JOJIM W YacTH, HAa JBWXKEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HAJIOTH, 33/la4ydl U3 OOJACTH YNpaBICHUS JTUYHBIMH U CEMEUHBIMHU
(¢uHaHCAMM); COCTaBISATh BBIPAKEHUS, ypPaBHEHHs, HEPABEHCTBA M UX
CHCTEMBI 110 YCJIOBUIO 3a/laud, HCCIIEAO0BaTh IOJIY4YEHHOE pEIIEeHHE U
OLIEHUBATh MPABJIONOA00HOCTD PE3YJIbTATOB;




- BJIAJICTh HaBBIKAMH
HUCCIIEI0BATENbCKON u
JICITEIILHOCTH,
npo0em;

- BBIABIIATD

yuebHo-
MPOEKTHOM
HaBBIKAMHU  pa3pelIeHus

IIPUYHUHHO-CJIEICTBEHHBIE
CBA3M M  aKTyaJu3UpoBaTh  3ajady,
BBIBUTaTh  TMIIOTE3y €€  peLICHMS,
HaXOJUTh apryMEHTHI JUIsl JOKa3aTelIbCTBA
CBOUX YTBEPXKICHUH, 33/1aBaTh [IapaMETPhI
U KPUTEPUU PELICHMS,

- QHAIM3UPOBATh IIOJIYYCHHBIE B XOJE
pelIeHns 3a1a4 PE3yIbTaThl, KPUTHUYECKH

OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh HM3MEHEHUE B HOBBIX
YCJIOBUSIX;

-yMETh [IEPEHOCUTH 3HAHUS B
[MO3HABATEIbHYIO u MPAKTUYECKYIO

00J1aCTH KU3HEAEITEILHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1aCTeH;
- BBIIBUTATh HOBBIC WJCH, IpeaiaraTh
OpUTMHAJIbHBIE MOJXO/IbI U PEIICHUS;

U CIIOCOOHOCTh UX HCIIOJb30BaHUS
B  TIO3HABATeJIbHOW W COIMaJIbHOM
MIPaKTUKE

- YMETh ONEpHpPOBATh MOHATHAMH: CpefHee aphupMeThyecKoe, MeauaHa,
HauOoJIblllee U HaUMEHbIIEEe 3HAUYEHUs, pa3Max, JUCIEPCHsl, CTaHAAPTHOE
OTKJIOHEHHE YHCIOBOrO0 Ha0bOpa; yMeTh W3BJIEKaTh, HHTEPIPETUPOBATH
MHpOpMaLKIO, MIPEICTABICHHYIO B Ta0IMLaX, Ha JuarpaMmax, rpadukax,
OTPAKAIOIYI0 CBOMCTBA pealbHBIX IIPOLIECCOB M SIBJIICHWM; IPEICTABIAThH
MHPOpPMALMI0 € TOMOIIBIO TabaMLl M JUarpaMMm; HCCIel0BaTh
CTaTUCTHYECKUE [aHHbIE, B TOM YHCJIE C NPHUMEHEHHEM TIpapuuecKux
METOJIOB U JIEKTPOHHBIX CPEACTB;

- YMETb OIEepUPOBAaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOATHOCTb CIY4YalHOTO COOBITHS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIOJB30BAHWEM TpaPUUECKUX METOJOB; MPHUMEHSThH
(bOopMyIIbI CIIOKEHHSI U YMHOKEHUS BEPOSTHOCTENH, KOMOMHATOpHBIE (DaKThI
u (GopMyJibl NpU pPELIEHUU 3ajay; OLEHUBATb BEPOSITHOCTU pEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4yailHBIMH BEIMYMHAMU; YMEHHE MPUBOJIUTH

IpUMEpHl TPOSIBICHUS 3aKOHAa OOJBIIMX 4YHMCEI B MPUPOJHBIX U
OOI11eCTBEHHBIX SIBJICHUSX;

- YMETb OIEpUpOBaThb NOHATUSAMHU: TOYKA, IIpsMas, IIOCKOCTD,
IIPOCTPAHCTBO,  JABYI'PAHHBIM  Yroj,  CKPELIMBAIOIIUECS  IPSMBIE,

[IapAJUIETIBHOCT M IEPHEHIUKYISIPHOCTD IPSIMBIX M IUIOCKOCTEW, yroul
MEXIY NPAMBIMH, Yrojl MEXIy MNPsSMON M IUIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSHUE MEXIY
IPSIMBIMHU, PAaCCTOSHUE MEXIY IUIOCKOCTSAMM; YMEHHE HCIIONIB30BaTh IMPU
pelIeHnn 3a/ad U3ydeHHble (aKThl U TEOpPEMbl IUIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MHUPA;

- yMeTb  ONEepUpoBaTh  TMOHATUSAMHU:  MHOTOIPDAHHUK,  CEUYEHHE
MHOTOTpaHHMKa, KyO, Mmapajiesnenunen, npusma, nupamunaa, ¢urypa u
MOBEPXHOCTh BpPALICHUs, [WINHAP, KOHYC, 1ap, cdepa, ceueHus: (Gpurypsl
BpallleHUs, TUIOCKOCTh, Kacaromasicst cepsl, HIUIMHIPA, KOHYCa, TUIOMAAb
MOBEPXHOCTU MUPAMMUJIBI, MPU3MBbI, KOHYCA, LWIMHAPA, IUIOMAAb CeEpBI,
o0beM KyOa, MpsIMOYTOJBHOTO Mapajuleienumnena, MUpaMuibl, MPU3MBI,
HWIMHIpa, KOHyca, MIapa; yMeHHe H300pakaTb MHOTOTPaHHUKU U
IIOBEPXHOCTU BpAIECHUS, UX CEUEHUS OT PYKH, C MOMOULIBI0 YEPTEKHBIX
WHCTPYMEHTOB M DJJEKTPOHHBIX CPEACTB; YMEHHE pacCIO3HABAaTh
CUMMETPUIO B IPOCTPAHCTBE; YMEHHME pACIO3HABAaTh IPABUIbHBIE
MHOTOTPaHHUKU;

- YMEThb ONEepUpPOBaTh MOHITUIMU: JBM)KEHHE B MPOCTPAHCTBE, MOJT0OHBIE




burypsl B TNPOCTPAHCTBE, HCIOJIB30BATh OTHONIICHHWE TUIOIIAICH
MMOBEPXHOCTEH U 00bEMOB MOAOOHBIX (PUTYp MPH PEIICHUH 3a7aY,

- YMETh BBIYHCIATh T'€OMETPUYECKUE BEIMYMHBI (JUIMHA, YroJl, TJIOLIA/b,
o0beM, IUIOHIa/lb TMOBEPXHOCTH), HCIIONB3ysSd H3y4yeHHbIE (QOpPMYIbl U
METO/IbL;

- YMEeTh OMNEpPUpPOBATh MOHATHUAMHU: MPSAMOYrOJbHAS CHCTEMa KOOpPIWHAT,
KOOPJMHATHl ~ TOYKH, BEKTOp, KOOpPJIMHATHI BEKTOpa, CKaJIspPHOE
MIPOU3BE/ICHUE, YTOJl MEXKIY BEKTOpPaMHU, CyMMa BEKTOPOB, MPOH3BEICHUE
BEKTOpa HA YHWCJIO; HAaXOJUTh C TIOMOIIBIO M3YYEHHBIX (opmyi
KOOPJMHATHI CEpeANHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMS TOUKAMH;

- YMETb BBIOMpATh MOAXOASAIIMN U3YYEHHBIA METO JJIs PEIICHUs 3a/1auH,
pacrmo3HaBaTh MaTeMaTH4eckue (akThl U MaTeMaTHYeCKUe MOJETH B
MIPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX, B UICKYCCTBE; YMEHHUE NMPUBOIUTH
OpUMephl  MATEeMAaTUYECKUX  OTKPBITHM  POCCHICKOM W MHUPOBOI
MaTeMaTUYECKON HAyKH.

- YMeTh OINEpUPOBATH MOHATHIMH: OIpEAeTICHHe, aKCHOMa, Teopema,
CJEICTBUE, CBOMCTBO, IMPU3HAK, JI0KA3aTEeIIbCTBO, PaBHOCHUJIbHbBIE
dbopMynupoBKH; ymMeHHe (HopMynHpoBaTh 00paTHOE M MPOTUBOMOIOKHOE
YTBEP)KJICHHE, MPUBOJUTH NPUMEPbl U KOHTPHIPHUMEPHI, HCIIOIH30BAThH
METOJT  MaTeMaTHYeCKOW  HWHIYKIHH, TMPOBOJIUTH  JOKa3aTelIbHbIC
paccyXJIeHUsI TIPH PEIICHUH 3a/1a4, OIEHUBATh JIOTHYECKYIO MPABHIIBHOCTh
pacCyKIeHUN;

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOXECTBO, MTOJIMHOKECTBO, OTIEPAIIIHI
HaJl MHOXECTBAMM;, YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmapaT IS ONMMCaHUS PEATbHBIX TMPOIIECCOB U SIBJICHUH IMPHU PEUICHUHU
3aJia4, B TOM YHUCIIe U3 JPYTUX y4eOHBIX MPEIMETOB;

- YyMETh OIEepPUPOBaTh MOHATHAMU: Tpad, CBA3HBIA Tpad, AEpeBo, MUK,
rpad Ha TUIOCKOCTH;, YMEHHE 33/1aBaTh M OMHUCHIBATH Ipadbl pa3iHuHBIMU
croco0aMu; UCTIOIB30BaTh rpadbl MpU PEIICHUH 3a71aY;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATHUSIMU: COUYETAHHE, MEPECTAHOBKA,
YUCJIO COYETAaHWW, YHUCIIO TMepecTaHoBOK; OwHOM HpioTOHA; yMmeHuHe
MPUMEHSTh KOMOMHATOPHBIE (PaKThI U PACCYKICHUS JJIsl PEIICHUs 3a1a4;
-yMeTh OINEPUPOBATh TMOHATHAMHU: HATypaJbHOE YHCIIO, IIeJIOe YHCIIO,
OCTaTOK MO MOAYJIO, PAalMOHAIBHOE YKCIIO, HPPAlMOHAIBHOE YHCIIO,
MHOXECTBA HAaTypaJdbHBIX, IEJIBIX, pPalMOHATIBHBIX, JACHCTBUTEIBHBIX
YrCell; YMEHHUE HMCIIOJIb30BaTh MPU3HAKU JEITMMOCTH, HAMMEHBIIHA 00THii




JenuTeNs M HauMeHbIlee oOmiee KpatHoe, anroput™ EBknuma mpu
pellIeHnH 3aj7ad; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMH CHCTEMaMU
CUHCIJICHUS;

- yMeThb CBOOOJHO OIEpPUPOBaTh TMOHATUSAMHU: CTEHEHb C LEJIbIM
nokaszaresjeM, KOPeHb HaTypallbHOW CTENEHH, CTENEeHb C PalUOHAIbHBIM
MOKa3aTesieM, CTeNeHb C IeHCTBUTENbHBIM (BEIIECTBEHHBIM) MOKA3aTEIIEM,
Jorapudm 4ucia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YUCIIA;

- yMeThb OIEpUPOBaTh MOHITUSIMH: TOXKIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YypaBHEHUH H
HEPAaBEHCTB, PABHOCWJIBHOCTb YpaBHEHHI, HEpPaBEHCTB U CHUCTEM,
panMoHaNbHBIE,  WppalMOHAIBHBIE,  IOKa3aTelbHbBIC, CTETICHHBIE,
norapudmuyueckue, TPUTOHOMETPUYECKHE YypaBHEHUS, HEpPaBEHCTBA U
CHCTEMBI; YMEHHE peIlaTh YpPaBHEHHS, HEPABEHCTBA M CHUCTEMBI C
MOMOIIbI0 PAa3IMYHBIX MPHEMOB; pelIaTh YPaBHEHHs, HEpPaBEHCTBA U
CHUCTEMBI C T[apaMeTpoOM; TPUMEHATH YypPaBHEHHs, HEPABEHCTBA, WX
CHUCTEMBI JJISl pelIeHHs MaTeMaTH4YeCKHX 3aJad U 3a7ad U3 Pa3IUnYHbIX
oOnacTel HayKu U peallbHOM JKU3HH;

-yMeTh CBOOOJIHO ONEPUPOBATH MOHATHSIMH: rpaduk QyHKIMHU, OOpaTHas
byHknus, Komro3unus (GyHKOUH, JauHEHHas QYHKIOUSA, KBaJpaTUYHAS
byHKIHS, CTEeTIeHHAs byHKIUSA c HEJTbIM MoKazaresem,
TPUTOHOMETpPHUYECKHE  (QYHKIMH,  OOpaTHbIE  TPUTOHOMETPHYECKUE
¢byHKLIMY, OKa3aTeabHas U JorapudmMuieckas QyHKIUN; yMEHUE CTPOUTH
rpaduku GyHKIMHA, BEIIOIHATH IpeoOpa3oBaHusl rpa@UKOB (QYHKIINIA;
YMEHHUE HUCMOIb30BaTh Ipaduku (QYHKIUH 111 HM3y4EeHHUs HpPOLECCOB U
3aBUCUMOCTEH TPU PEUICHUU 3aJad U3 JAPYrHX y4eOHBIX MPEIMETOB U U3
peanbHOM  JKM3HM; BbBIpakaThb  (OPMYJIaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

yMEHHE CBOOOJHO ONEpUPOBaTh MOHATUAMHU: UYETHOCTh (DYHKIIMH,
NEPUOMIHOCTh (PYHKIUH, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (GYHKIMH, HauOojblllee U HauMEHbIee 3HAYeHUs
(GYHKINY Ha TPOMEKYTKE; YMEHUE IPOBOANTH MCCIeIOBaHNEe (QYHKIINH;
YMEHHE HCIONb30BaTh CBOWCTBA M TpapuKd (QYHKIMH Ui perieHust
yYpaBHEHMIA, HEPaBEHCTB MW 3aJad C IapaMeTpaMH; H300pakaTh Ha
KOOP/AMHATHOH IJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHU, HEPABEHCTB U
UX CHCTEM;

- yMeTb CBOOOJHO OINEPUPOBAaTh MOHATHSAMU: TOCIEI0BATEIHLHOCTD,
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apudMeTHUecKasi MpOrpeccusi, FTeOMETpUYecKas Mporpeccus, OECKOHEUHO
yObIBaroIasi ~ reoMeTpuuyeckass  MpOrpeccus;  yMEHHEe  3a/aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIL;

- YMETb ONEpUPOBATh MOHATUSIMHU: HENPEPHIBHOCTh (PYHKLUHU, ACUMITOTHI
rpadpuka (QyHKOMHM, TepBas W BTOpas NpOM3BOAHAS  (YHKIIMH,
reOMETPUUYECKUI M (PU3NYECKUH CMBICT IPOU3BOAHON, IepBoOOpa3Hasdi,
ONpENeNIeHHBI WHTErpaj; YMEHHE HaxXOAWTh aCHUMITOTHI Tpadukxa
(GyHKLIMU; YMEHHME BBIYMCIATH IPOU3BOJAHBIE CYMMBI, I[POU3BEICHMS,
YaCTHOTO M KOMITO3UIMH (YHKIMH, HAXOJAUTh YpaBHEHHE KacaTelbHOH K
rpaduky QyHKINH,

YMEHHUE HCIOIB30BaTh MPOU3BOAHYIO Ui HCCIENOBaHMUA (YHKIMH, IS
HaXOXXJCHHUA HAWIY4lIero peUleHus B MPUKIAAHBIX, B TOM 4HCIE
COLMAIIBHO-OKOHOMHUYECKUX H (U3WYECKHX 33a/]a4ax, Uil ONpeAeTICHHS
CKOpPOCTHU U YCKOPEHHUS; HAXOJUTh IJIOLIaU U 00bEMbI (GUTYp C TOMOIIBIO
MHTETpasia; NPUBOAMTH MPUMEPbl MAaTEMaTHUYECKOI'O MOJEIUPOBAHUS C
HOMOILBIO AU depeHnanbHbIX ypaBHEHUH;

- YMETb ONEpUPOBATh MOHATUSMU: KOMILIEKCHOE YHCIO, CONPSKEHHbIE
KOMILJIEKCHBIE YMCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOIO 4ucia, dpopma
3aliCH KOMIUJIEKCHBIX 4HCeNl (FeoMeTpuyecKas, TPUTOHOMETpUUYEcKas U
anreOpanyeckas); yMeTb IHPOM3BOJIUTH apU(PMETHUYECKUEe JEHCTBUS C
KOMIUICKCHBIMH ~ YHCJIaMH;  TPHUBOAWTH  HPUMEPHI  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCET;

- YMeThb CBOOOJHO OIEPUPOBATH MOHATHSIMH: CpeaHee apudpmeTuyeckoe,
Me/nuaHa, HauOousiblllee W HaMMEHbIIEee 3HAueHUs, pa3Mmax, AUCHepCus,
CTaH/JapTHOE OTKJIOHEHHWE MJIi OINKCAaHUS YHCIOBBIX JaHHBIX; YMEHUE
UCCIIeIoBaTh CTATUCTUYECKHE NaHHbIE, B TOM 4YHCJIE€ C NPUMEHEHUEM
rpauuecKkux METOJIOB U AJNEKTPOHHBIX CPEJCTB; rpaUUeCcKu UCCIe10BaTh
COBMECTHBIE HAOJIOACHUS C TOMOUIBIO JMarpaMM pacCeHBaHUA H
JIMHEWHOM PErpeccuu;

- YMETb HaXOJUTh BEPOSATHOCTH COOBITHH C NCHOIb30BaHUEM I'papUueCcKuX
METOJIOB; TPUMEHATh [JJIsl pelleHus 3agad  (HOpMyNbl CIOXKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, (OpMyIly TIOJHOM BEPOSTHOCTH, (POPMYIY
bepnymiu, komOuHaTOpHBIE (PAKTHI U (POPMYJIBI; OLIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; YMEHHME ONEepUpOBaTh MOHATUSAMH: CiydaiiHas
BEJIMYMHA, paclpe/ielieHue BEepOSTHOCTEH, MaTeMaTHYecKOoe O)KHJIaHue,
JCTIEPCHs U CTAaHAAPTHOE OTKJIOHEHHE CIY4YalHOM BeIMYUHBI, QYHKIHH
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pacnpeneneHuss W IUIOTHOCTH  PABHOMEPHOIO, IIOKAa3aTEIIbHOIO U
HOPMaJbHOIO  paclpeleieHu; yYMEHHE  HCIOJIb30BaTh  CBOMCTBA
W3YYEHHBIX pacHpelesieHud s pelleHus 3a7ad; 3HAKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIIUX YUCEN, METOJbI BEIOOPOUHBIX MCCIIEIOBAHMUIA;
YMEHUE NPUBOAUTH MPUMEPHI TPOSIBICHUS 3aKOHA OONBIIMX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMeTh CBOOOJHO ONEpPUPOBATH MOHATUSAMH: TOUYKA, MPsIMast, MIIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKHM yroj, JBYTpaHHBIA Yrodi,
TPEXIPAaHHBIM YIoJl, IepeceKaroInecs, apajlIelIbHbIE U CKPELUBAOLIUECS
IpsIMble, MapAJJICIbHOCTh U MEePIEHANKYISIPHOCT MPSMBIX U IIJIOCKOCTEH,
YroJl MEXAY IPSIMBIMHU, YIOJl MEX]Y MPSAMOM U IJIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMU; yYMEHHE HCHOJIb30BaTh NpPU pPEIICHUH 3aJad W3Yy4YEHHBIE
(GakThl ¥ TEOPEMBI [IJITAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB B
OKpYXarollleM MHpPE; YMEHHE ONEpUpPOBATh MOHSATUSMHU: MHOTOTPAHHUK,
CEYEHHWE MHOIOIPAaHHMKA, MPABWIBHBIM  MHOTOTPaHHMK, IpHU3Ma,
nupamuia, Gurypa M MOBEPXHOCTh BpallleHUs, LUIUHAP, KOHYC, IIap,
chepa, pa3BepTKa [OBEPXHOCTH, CEUYEHHS] KOHyca U LMJIUHAPA,
napajuieibHble OCH WM OCHOBAaHHIO, CEUEHHE IIapa, IJIOCKOCTh,
Kacaromasicsi cepbl, IHIMHIPA, KOHYCa; yMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHMKA, M300pakaTb MHOTOTPAaHHUKH, (PUTYphl M TOBEPXHOCTH
BpallleHUs, UX CEYEHHs, B TOM YHCIIE C IOMOIIbIO JIEKTPOHHBIX CPE/CTB;
yYMEHHUE NPUMEHATh CBOWCTBA T€OMETPUYECKUX (PUTYp, CaMOCTOSATENIBHO
(GbopMynupoBaTh OMPEIENICHUs N3y4aeMbIX (DUTYp, BBIABUTATh TUIOTE3BI O
CBOICTBaX M MpPHU3HAKAX TEeOMETPUYECKUX (UTYp, OOOCHOBHIBATH WIU
OmnpoBepraTh MX; YMEHHE TNPOBOJAUTH KIacCUpUKaluuoo (uryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOIHITH HEOOXOIUMBIE OMOJHUTEIHHBIE
MIOCTPOCHUSI,

- YMeTb CBOOOJHO ONEpPUPOBATh MOHATHUAMU: IUIOMAAbL (GUIYphl, 00BEM
¢burypsl, BeJIMUNHA yIia, pacCTOSIHUE OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE
MEXIY MPSMBIMU, PACCTOSHHE MEXIY IUIOCKOCTSIMH, IUIOIIAb CQepsl,
IUIOHIa/lb MOBEPXHOCTU MHUpPAaMUAbI, MPU3MBI, KOHYCA, IMIUHIAPA, 00BEM
Ky0a, TpSIMOYTrOoJbHOTO  MapaijieNienuneaa, MUPAMUIbl,  MPU3MBI,
HWIMHIpa, KOHYyca, IIapa; yMEHHE HaXOAUTh OTHOIIEHHE OO0BbEMOB
NnoJ00HBIX (QUTYp;

- yMeThb CBOOOJHO ONEpUPOBATH MOHATUSMU: JBH)KEHUE, MapajuleNbHbIN
IIEPEHOC, CHMMETPHMsI Ha IUIOCKOCTM M B NPOCTPAHCTBE, IOBOPOT,
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npeoOpa3oBanue mMmono0usi, mogo0HbIe (UTYPHI; YMEHHE paclo3HaBaTh
paBHbIE M TOJOOHBIE (GUIYphl, B TOM YHCIE€ B IMPUPOAE, HUCKYCCTBE,
apXUTEKType; YMEHHE UCIOJIb30BaTh I'€OMETPUUECKHE OTHOLIEHMUS,
HaXOJUTh N'€OMETPUYECKHUE BEIMYMHBI (JUIMHA, YT, IJI0UIa/lb, 00beM) IIpH
peLICHUH 33724 U3 APYTUX YUeOHBIX MPEIMETOB U U3 PeabHOM JKU3HU;

- yMeThb CBOOOJHO ONEpPUPOBAaTh IOHATHAMM: MIPSAMOYTOJIbHAs cHCTeMa
KOOpJMHAT, BEKTOpP, KOOPAMHATHl TOYKH, KOOPAMHATBI BEKTOpA, CymMMma
BEKTOPOB, IPOU3BEIECHUE BEKTOpAa HA 4YHCIO, PA3JIOKCHHE BEKTOpa IO
0a3ucy, CKalsIpPHOE IIPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHUE, YTOI MEXKIY
BEKTOPAMH; YMEHHME HCIIOJI30BATH BEKTOPHBIA M KOOPAUHATHBIA METOJ
JUIA  peIIeHUS TEOMETPUYECKHMX 3aJad M 334a4 JPYyrux y4deOHBIX
IIPEIMETOB; ONIEPUPOBATh MOHATUAMM: MaTpuLa 2Xx2 u 3X3, ONpeaesIuTelb
MaTpPHULIbl, FEOMETPUUECKUI CMBICIT ONIPEAETUTENS;

- YMETb MOJEJIHMPOBATh pEAIbHBIE CHUTyallUM Ha SA3BIKE MAaTEMAaTUKH;
COCTaBJISITh BBIPAXKEHHUS, YPaBHEHMS, HEPABEHCTBA M MX CHCTEMBI 11O
YCIIOBUIO 33Jjaud, UCCIIEN0BATh IIOCTPOCHHBIE MOJCIN C MCIOJIb30BAHUEM
anmnapara anredpbl, UHTEPIPETUPOBATh MOJYyYEHHBIH pE3yJbTaT; CTPOUTH
MaTEMaTUYECKUE MOJCIN C IIOMOILIBI0 TE€OMETPUYECKUX IOHATHH U
BEJIMYMH, pElIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3aJaud; COCTABIATh
BEPOATHOCTHYIO MOJIENb W HMHTEPIPETUPOBATH IIOJYYEHHBIH pE3ysbTar;
pelaTh NPUKIAJHbIE 3a/a4d CpeACTBAMM MAaTEMaTH4ECKOro aHaiu3a, B
TOM YHCJI€ COLIMATbHO-3KOHOMUYECKOT0 U (PU3NYECKOT0 XapaKTepa;

- YMEHHE BbIOMPATh MOAXOASIIUN METOJ AJIsl peIIeHUs 3a/1a4M; TOHUMaHUe
3HAYMMOCTH MAaTeMaTHUKH B M3YyYEHUHM MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLECCOB M SABJICHUH; YMEHHE PACIIO3HABATh IIPOSBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHUE IPUBOJUTH NPUMEPHI MATEMATHUUECKUX
OTKPBITHI POCCUMCKON U MUPOBOW MAaT€MaTHYECKOW HAYKH

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO JI€SITEILHOCTb,
BBIOUpATh TUIIOBBIE METO/IbI U
CIoco0bI

BBITIOJTHEHUSI TPO(ECCUOHATBHBIX
3a7a4, OIEHUBATh UX

3¢ (HEeKTHBHOCTH U Ka4eCTBO.

B oO0macTm  mEeHHOCTM  HAY4YHOIO
MO3HAHUS:

-c(hopMUPOBAHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOMN
MPAaKTHKH, OCHOBAaHHOTO Ha  JIHAJIOTe
KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;

- COBEpIIEHCTBOBAHUE  SI3BIKOBOH M

- yMeTb  ONEpUpOBaTh  MOHATHSAMHU:  palMOHaJbHas  (QyHKIMS,
noKasarenbHass (QYHKUMs, cTeneHHas (YHKOUS, Jorapupmudeckas
GbyHKLUSA, TpUrOHOMETpHUYeckre (YHKLIMHU, OOpaTHble (DYHKIMH;, yMEHHE
CTPOUTH TpaUKu H3YYEHHBIX (DYHKUMN, HCMONB30BaTh TpadUKH MpH
U3y4EHHH TPOLIECCOB M 3aBUCHUMOCTEH, NMpH pPEUIeHWH 3a1ady U3 JPYrux
y4eOHBIX MPEIMETOB U 3a/1a4 U3 pealbHOM JKHU3HU; BBIpaXKaTh (popMyIamMu
3aBHCUMOCTH MEX1y BETUUYNHAMH;

- yMeTh OIIEPUPOBATH  TOHATHIMU:
npeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO,

TOXJIECTBO,  TOXJIECTBEHHOE
ciUcTeMa YpaBHEHHH U
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YUTATEJIIbCKOM KYJIBTYpBl KaK CpeACTBa

B3aUMOJICHCTBUS  MEXIy JIIOABMH H
MO3HAHUS MUPA;

- OCO3HaHHE  I[ICHHOCTH  Hay4YHOMU
JEeSTeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOEKTHYIO u HCCIIEZIOBATEIBCKYIO
NeSTeNbHOCTh ~ WHAMBHIYyabHO W B
rpymre.

OBnajnenue YHHUBepPCAJbHBIMU
Y4eOHBIMU NMO03HABATEJIbHBIMU
AeCTBUAMU:

B) pabota ¢ nHpopMaIuei:

- BIAQJCTh  HABBIKAMH  TOJyYCHUS

uHbOpMallUd M3 HUCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITENIbHO — OCYIIECTBIIAThH
IIOUCK, aHAINW3, CUCTEeMaTU3alUl U
MHTEPIPETANI0 HHPOPMALIUN PA3TUIHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

- co3IaBaThb TEKCTHl B
dopmarax ¢  yueToM

uHbOpMAIMM ¥ LEJIEBOM
BbIOMpast ONTUMAJIBHYIO
MIPEJICTaBIICHNUS U BU3yaTH3aIlHu;

- OLIEHUBATh JIOCTOBEPHOCTb,
JIETUTHMHOCTD nHpOpMaIuHy, ee
COOTBETCTBHE TIPABOBBIM U MOPAIbHO-
THYECKUM HOpMaM;

- UCIOJIb30BATh cpeacTBa
WH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPTaHU3aIMOHHBIX
3ajad ¢ coOuojieHHeM  TpeOoBaHUM
OPTOHOMUKH, TEXHHKH O€30MacCHOCTH,
TMTHEHBI, pecypcocOepekeHusi, MpaBOBbIX
" ATHUYECKUX HOPM, HOPM
MH(OPMAIIMOHHOHN 0€30MacHOCTH;

Ppa3IMYHbIX
HAa3HAYCHUA
ayIuTOpHH,

(opmy

HEPaBCHCTB, pPaBHOCWILHOCTh ypPaBHEHHI, HEPABEHCTB M CHUCTEM,
paluoHaNbHBIE,  WppalMOHANbHBIC,  TOKa3aTelbHBIC,  CTEICHHBIE,
agorapu(MUUECKHe, TPUTOHOMETPUYECKUE YpaBHCHHUS, HEPABEHCTBA U
CHCTEMBbI; yMETh pelaTh YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3UYHBIX MPUEMOB; pellaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; NPUMEHSATh YpPaBHEHHs, HEPABEHCTBA, HMX CHUCTEMBI JUIS
peLICHUs] MaTeMaTHYECKUX 33124 M 3aJ1a4 U3 Pa3lIMuHbIX 00JIacTell HaAyKH U
peanbHOU KU3HU,

- yMeThb CBOOOJIHO OIEPUPOBATH MOHSATHSIMH: IBHKCHUE, MapajuieiIbHBIA
IIEepeHOC, CHMMETpUS Ha IUIOCKOCTH M B HPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBanue MoAoOUs, NOAOOHBIE (UTYpH; YMETh paCIO3HABAThH
paBHbIE W TOAOOHBIE (GUIYpHl, B TOM YHCIE B IPHPOJE, HCKYCCTBE,
ApXHUTEKTYpe; YMEThb HCIOJIb30BaTh TIECOMETPHYCCKHE  OTHOIICHUS,
HAaXOJHUTh TE€OMETPHYECKHE BETMYUHBI (IJTMHA, YTOJI, IUIOIIAlb, 00beM) IIPH
PELICHUH 33124 U3 JPYruX YU4eOHBIX MPEIMETOB U U3 PEATbHOM JKU3IHH
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- BJIaJICTb HABBIKAMH PACIIO3HABAHUSA U
3amuThl HPOpMauu, WHHOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH

OK 3. Ilpunumars pemieHus B
CTaH/JAapPTHBIX U HECTAHAAPTHBIX
CUTYallMsSX M HECTH 33 HUX
OTBETCTBEHHOCTb.

B o0aactH 1yXOBHO-HPABCTBEHHOIO
BOCITMTAHHUS

- chopMHpPOBAaHHOCT,  HPABCTBEHHOTO
CO3HAHWUsI, STHYCCKOTO TOBE/ICHHS;

- CIIOCOOHOCTH OIICHMBATh CHUTYalMI0 H

MIPUHUMATH OCO3HaHHbBIE pelIeHus,
OpPUEHTHUPYSICh Ha MOpaIbHO-
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JMYHOTO  BKIaJga B

IIOCTPOEHUE YCTONYHUBOIO OY/IyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poautensM u  (WIM) JAPYTUM  4JIeHAM
CEMbU, CO3/JAaHMI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO NPUHATHS LIEHHOCTEMN
CEMEHHON KU3HM B COOTBETCTBHHM C
TpaguuusiMu HaponoB Poccun;
OBaanenue YHHMBEPCAJIbHBIMHA
peryJsiTUBHBIMHU JeHCTBUSMMU:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSITENIbHO OCYIIECTBIISATh
MI03HABATENbHYIO JAESATEIbHOCTb, BBISBISAThH
npoOsieMbl, CTaBUTh U (OPMYJIHUPOBATH
COOCTBEHHBIC 33a/1ayll B 00pa3oBaTeIbHOU
NESTETLHOCTH M )KU3HEHHBIX CUTYyAIIHsIX;

- CaMOCTOSITEIBHO  COCTaBIATh  IUJIaH
perieHus POOIIEMBI c y4eToM
UMEIOLIUXCS  PECYpPCOB,  COOCTBEHHBIX

BO3MOKHOCTEHN U IIPEANIOYTECHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIocoOCTBOBAThH (hopMHpPOBaHUIO u
MPOSABICHUIO HIMPOKOM  JpYAULMH B
pa3HbIX O00JIacTAX 3HAHUN, MOCTOSHHO
MOBBIINIATh CBOM  00pa3oBaTeNbHBIA U

-yMeTb ONEpPUPOBATh  MOHATUSMH: palOHAIBHBIC, HPPALUOHAIBHEIC,
IIOKa3aTeNbHbIe, CTENCHHBIC, JIOTapH(PMUYECKHE, TPUTOHOMETPUUIECKUE
YpaBHEHHsI U HEPABEHCTBA, UX CUCTEMBI;

-yMeTh OIIepUpPOBAThH HOHATHSMHU: MHOTOTPaHHUK, CeueHHe
MHOTOTpaHHHKa, KyO, Mmapajiesenunen, NnpusMa, nupamuna, ¢urypa u
NOBEPXHOCTh BpAILCHMS, LWIMHAP, KOHYC, IUIOIAAb ITOBEPXHOCTH
nUpaMuzbl, IPU3MBI, KOHYCa, IMIUHIpA, IUIomans chepbl, o0beM Kyoa,
OPSAMOYTOJIBHOTO ~ Mapajuiesienunesna, HUPaMHUAbL, MPU3MBL, LWIMHIPA,
KOHycCa, IIapa, yMeHHEe H300pakaTb MHOTOTPAaHHUKH U TIOBEPXHOCTH
BPAIICHUS, UX CEUYCHHS OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H
ANIEKTPOHHBIX CPEJCTB; YMETh PAClO3HATh CUMMETPHUIO B IPOCTPAHCTBE;
YMETh Paclo3HATh MPAaBUIbHBIE MHOTOTPAaHHHKH;

-yMeTh OIEPUPOBATH HOHATHAMH: TPSMOYTOJIbHAs CHCTEMa KOOPIMHAT,
KOODAWHATHl ~ TOYKH, BEKTOp, KOOPAMHATHI  BEKTOpa, CKaJSIPHOE
NPOU3BEJCHUE, YTOJ MEXIY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BECHUE
BEKTOpa Ha YHCIO; HAXOAWUTh C TOMOUIBI0 H3YYCHHBIX (OpPMYIT
KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHIE MEKAY JIBYMS TOUKAMH
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KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb:
WCIOJB30BaTh TMPHEMbI pedIeKcuu A

OLIEHKU CHUTyallud, BbIOOpa BEpHOIrO
pelieHus;
- yMeTb  OLIGHUBaThb  PHUCKH WU

CBOEBPEMEHHO MPUHUMATh PEIICHUS O UX
CHUKEHUIO;

B) AYMOIIMOHAJIbHBIN WHTEJUICKT,
Mpeoararonuii copMUpOBAHHOCTE:

BHYTPEHHEH MOTHBALMU, BKJIIOYAIOLIEH
CTPEMJICHHE K JOCTIKEHUIO LEeIU U
ycnexy, ONTHMH3M, HWHHULIHUATHUBHOCT,

yMEHHUE JeHCTBOBaTb, UCXOAS U3 CBOMX
BO3MOXKHOCTCI;

- SMIATHM, BKIIOYAIOLIEH CIIOCOOHOCTD
MOHUMAaTh 3MOLMOHAILHOE  COCTOSIHHUE
ApyTHUX, YUUTHIBATh ero npu
OCYILIECTBICHUU KOMMYHHUKaIUH,
CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHMUIO;

- COLMAIBHBIX HAaBBIKOB, BKIIIOYAIOLINX
CIIOCOOHOCTh BBICTpPaWBaTh OTHOLIEHMS C
JIPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATH
MHTEPEC U pa3peniaTb KOHQIUKTHI

OK 4. Ocy1iecTBiATh HOUCK U
UCIIOJIb30BaHUE UHPOpMAIIHH,
HeoOxonumon 1 3¢pdexkTrBHOrO
BBITTOJIHEHHS TTPO(HECCHOHABHBIX
3aja4, Npo(ecCHOHATBHOTO U
JMYHOCTHOTO Pa3BHUTHSI.

TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH U CaMOOIPEIEIIEHHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEA0BATENBCKOM, IIPOEKTHOMN "
COLIMAJIbHOM JESITENbHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH /1CHCTBUAMM:

0) COBMECTHasl IeATeITbHOCTb:

- IIOHUMATh " HCII0JIb30BATh
MPEUMYIIECTBA KOMaHIHOM 51
WHMBUYAJIbHOM paloThI,

- YMEThb OIEepUpOBaTh NOHATUSMHU: CIyYalHBIA ONBIT M Ciy4ailHoe
COOBITHE, BEpPOSTHOCTh CIYYallHOTO COOBITHS; YMETh BBIYUCIATH
BEPOATHOCTh C WCMOJb30BAaHUEM TpadUUYeCKUX METOA0B; MPUMEHSIThH
(bOpMYJIBI CITOKEHUSI 1 YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI
u (GOpMyINbl TpPU pPEIICHUU 3a7ad; OICHHBATh BEPOSTHOCTH pPEaTbHBIX
COOBITHI; 3HAKOMCTBO CO CIYYallHBIMU BETUYMHAMHU; YMEHHE MPUBOIUTH
OpUMEpHl TMPOSIBICHUS 3aKOHA OONBIIMX YHCET B TNPUPOJHBIX U
OOIIECTBEHHEIX SIBJIICHUSX;

- yMeTh CBOOOJHO OINEPUPOBATh TOHATUSMHU: CTENEHb C IEIbIM
MoKa3zaTesieM, KOPEHb HAaTypaJIbHOW CTENEHU, CTETNEeHb C PAIllMOHAIBHBIM
MOKAa3aTelIeM, CTENEHb C JIEMCTBUTENbHBIM (BEIIECTBEHHBIM) MOKA3aTEeIEM,
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- [IPUHUMATh LEIN COBMECTHOM
NEeATEIbHOCTH, OpraHu30BbIBATH u
KOOPAMHMPOBATh  JCUCTBUA IO €€

JOCTH>KEHHIO: COCTABIIATh IUIaH JEHCTBUH,
pacnpenenarb poJM € Y4ETOM MHEHUH
YY4aCTHUKOB  OOCYXXIaThb  pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJUHHUPOBATh U BBIMOJIHATH paboTy B
YCIIOBUSIX PEAJIBHOI0, BUPTYAJIBHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLECTBIIATh ITO3UTUBHOE
CTPATErnYeCKOe IMOBEJCHUE B Pa3IMYHBIX

CUTyalusiX, NpPOSBIATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHULIMATUBHBIM.
Osiagenne YHUBepCaJbHbIMU

PeryJisiTHBHBIMH 1€ CTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOACH:

- TNpUHAMATh MOTHBBI U apTyMEHTHI
IPYTHUX JIIOJIEH TPU aHAIU3€E PE3yIbTaToOB
JeSATEIIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO JIPYTHX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUD C
MO3UIUH JIPYTOr0 YeJIOBEKa

Jorapudm yucia, CHHyC, KOCHHYC ¥ TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

- YMeTh CBOOOJHO ONEpPHUPOBATh MOHATUAMHU: Tpaduk GyHKIHH, OOpaTHAs
byHkuus, KoMmro3uius (GyHKIUH, JauHeHHas QYHKIUSA, KBaJpaTU4HAs
byHKIHS, CTENCHHAs byHKIHS C TeITBIM IIOKa3aTeJieM,
TPUTOHOMETpPUUYECKHE  (QPYHKIUH,  OOpaTHblE  TPUTOHOMETPHYECKUE
(GyHKIMH, TTOKa3aTeNbHas U Jiorapupmudeckasi QyHKIUN; yMETh CTPOUTH
rpaduku GyHKINH, BHITOIHATH peoOpa3oBaHus rpadukoB GyHKINHI;

- YMeTh HCIOJIB30BaTh Tpaduku (QYHKIUHA A W3YYCHHS IPOLIECCOB U
3aBUCUMOCTEH MpHU PELICHUU 3a]ad U3 JAPYIHX y4eOHBIX MPEIMETOB U U3
peanbHOW  JKWM3HHW;, BBIpaXKaTb (OPMYyJaMH  3aBUCHMOCTH  MEXIY
BEJIMYMHAMU;

- cBOOO/JHO ONIEPUPOBATH TOHATUSMH: YETHOCTDh (PYHKIINH, IEPUOTUIYHOCTD
(GyHKINM,  OrpaHMYEHHOCTh  (YHKIWH, MOHOTOHHOCTH  (DyHKIHH,
IKCTPEeMyM (YHKIMH, HaUOOJIbIlICe U HaUMEHbIIIee 3HAYeHUS QYHKIMH Ha
MPOMEXYTKE; YMETh MPOBOJMUTD UCCIIEIOBaHUE (QYHKIINU;

- YMeTh HCHOJB30BaTh CBOWCTBA M Tpaduku (GYHKUUH Ui perIeHus
yYpaBHEHMIA, HEPaBEHCTB M 3aJad C MapaMeTpamu; Hu300pakaTb Ha
KOOPJMHATHOH IUIOCKOCTH MHOKECTBA PELICHUI YpaBHEHUH, HEPABEHCTB U
UX CHUCTEM

OK 5. Ucnonb3oBarth
UH(POPMAaILMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUU
B IIpodecCuOHATBHOM
NeSITeTTHHOCTH.

B 00/1acTH 3¢TETHYECKOr0 BOCIIUTAHUA:
- OCTETHYECKOE OTHOIIEHUE K MHpY,
BKJIFOYAsT JICTCTHKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPUYECTBA, CIOPTa, TPpyAa
¥ OOIIECTBEHHBIX OTHOIICHUIT;

- cOCOOHOCTh BOCTIPUHUMATh Pa3IUYHbIC
BHJIBI HCKYCCTBA, TPAIWIIMH W TBOPUECTBO
CBOCTO W JPYTrUX HApOJOB, OIIYIIATh
SMOIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,

- yOeXIEeHHOCTh B 3HAYUMOCTH MJIs
JINYHOCTH U OOIIECTBA OTEYECTBEHHOTO U
MHPOBOTO HCKYCCTBA, STHHYECKUX

- YMEThb ONEpUPOBATh MOHATHUAMHU: CpeJHEee apupMEeTHUYEeCKOoe, MeIuaHa,
HauOoJIplllee U HauMEHbIIee 3HAUEHUs, pa3Max, JUCIEepPCHs], CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOrO0 Habopa; yMEHUE HU3BIIEKAaTh, MHTEPIPETHPOBATH
uHpOpMalKIO, MPEICTABICHHYIO B Ta0IuIaX, Ha uarpaMmax, rpadukax,
OTpaXKAOIYI0 CBOMCTBA peabHBIX MPOIECCOB U SIBICHUMN; MPEICTaBIATh
UHPOpPMALIMI0O € TOMOIIBIO TabaMIl M JUarpaMMm; HcCCIeloBaTh
CTaTHUCTUYECKUE JaHHble, B TOM YHCJIE C IMPUMEHEHHEM TIpadUyecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB;

- yMeTb ONEpUpOBaTh MOHATUSAMHU: TOYKa, TMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO,  JABYI'PAaHHBIM  Yroj,  CKpELIMBAIOLIUECS  IpSIMBIE,
MapajuIeIbHOCTh U TMEPHEHAUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, Yroj
MEXY NPSAMBIMH, Yrojdl MEXIy MNPsSMON M IUIOCKOCTBIO, YIOJ MEXKIY
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KYJbTYPHBIX
TBOPYECTBA;
- TOTOBHOCTb K

TpaguUUii W  HAPOIHOrO

CaMOBBIPA)XCHUIO B

pa3HBIX BHJAX MCKYCCTBAa, CTpEMJICHHE
TPOSIBIISITH Ka4yecTBa TBOPYECKOMH
JMYHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKAaTHBHBIMU JICHCTBUSIMU:

a) obmeHue:

- OCYLICCTBISITh KOMMYHHKAI[HA BO BCEX
cdepax KHU3HH,

- pacrno3HaBaTh HeBepOalbHBIC CpPEICTBa
O6HIGHI/I$[, IIOHUMAaThb 3HAa4YCHUC
COLIMANIBHBIX ~ 3HAKOB,  PAaClO3HABaTh
MPENOCHIIKM KOH(MDIMKTHBIX CUTYyalluid U
CMST4aTh KOH(IUKTHI;

- pa3BEepHYTO U JIOTHYHO H3JIaraTtb CBOIO
TOYKY 3pEeHHS C  HCIOJIb30BaHHEM
SA3BIKOBBIX CPCIACTB

IJIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY
MPSAMBIMU, PACCTOSHUE MEXKIY IJIOCKOCTAMU;

- YMETh UCHOJIB30BATh NPU PEIICHUH 33]a4 U3yYCHHBIE (PaKThl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO
Mupa

OK 6. PaboTaTh B KOJUIEKTUBE U
KOMaHJe, 3P (PEKTUBHO OOIIATHCS
C KOJJIETaMU, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

- OCO3HaHUE O0YYAIOIIMMUCA POCCUNCKON
FpaH(I[aHCKOfI UACHTUYHOCTH,

- LeJIeHAPaBICHHOE pa3BUTHE
BHYTPEHHEH MO3MIMH JUYHOCTH Ha
OCHOBE JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEN HapOJ0B Poccuiickoit
denepanuu, HUCTOPUUYECKHUX u
HAUMOHAJIbHO-KYJIbTYPHBIX TpaguLui,
dbopMUpOBaHHE  CHUCTEMBI  3HAYUMBIX
INEHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
AHTUKOPPYILUHUOHHOTO  MHPOBO33PEHMUS,
MPABOCO3HAHMUS, AKOJIOTUYECKOU
KYJIbTYPbl, CHOCOOHOCTH CTaBUTh LENHU H
CTPOUTH JKU3HCHHBIC IIJIaHBI;

B yacTH rpaxkIaHCKOro BOCIIUTAHUSA:

- OCO3HAaHHUC CBOUX KOHCTUTYHHWOHHBIX
mpaB ¥ 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U

- YMEThb OIEpPUpPOBaTh NOHATUAMM: IPSIMOYTOJbHAs CHCTEMa KOOpPIMHAT,
KOOPIMHATBl  TOYKHM, BEKTOp, KOOPJIMHATBI BEKTOpa, CKaJsSIpHOE
IIPOU3BEJIEHUE, YIOJl MEXKIY BEKTOPAMM, CyMMa BEKTOPOB, IIPOU3BEIACHUE
BEKTOpa Ha YHCJIO; HAaXOOUTh C TIOMOIIbIO H3YYEHHBIX (QOpMys
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMH;
-yMeTh BBIOMPATh MOAXOASIINNA H3y4YEHHBIH METOJ Ul PELIeHUs 3a/1ayH,
pacrio3HaBaTb MaTeMaTH4ecKue (akTbl M MaTeMaTH4YeCKue MOJETH B
IPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSIX, B UCKYCCTBE; YMEHHE MPUBOJIUTH
IpUMEPBl  MAaTEMaTUYECKUX  OTKPBITUM  POCCUHCKOM W MHUPOBOH
MaTeMaTUYECKON HAYKH.

- YMETb OIEpPUPOBaTh TMOHATHUAMU: CIy4YalHBIA OIBIT H
coObITHE, BEPOATHOCTb CIy4YaHOTO COOBITHS; YMETh  BBIUYUCIATH
BEPOSITHOCTh C HCIOJb30BAHWEM TpapUUecKuX METOOB; HPUMEHSTh
(hOpMYIIBI CITOKEHHUST 1 YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThI
U (GOpMyNbl NPH pElICHUH 3a]ay; OLIEHUBATh BEPOSTHOCTH peabHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4YallHHIMU BEMYMHAMM;, YMEHHE MPUBOIUTH
OpUMEpPbl TMPOSBICHHUS 3aKOHa OOJBIIMX YHCEJ B TNPUPOAHBIX H

ciIy4yanHoe
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MIPAaBOTIOPSIIKA;
- IPUHATHE TPaaULIMOHHBIX
HallMOHAJIbHBIX, 00111eYeI0BEYECKUX

T'YMaHUCTUYECKMX M JEMOKPAaTHYCCKUX
IIEHHOCTEH;

- TOTOBHOCTh MPOTHBOCTOSTH HJICOJIOTHN
IKCTPEMH3MA, HaI[MOHAJIM3Ma,
kceHodoOouu, JTUCKPUMHHALIT o
COLIMATILHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

- TOTOBHOCTH  BECTH  COBMECTHYIO
JCATEIIbHOCTh B MHTEpPECAaX I'PaKJIaHCKOIO
o0rmiecTBa, y4acTBOBATh B
CaMOYIPaBICHUH B
001meo0pa3oBaTeNIbHOW  OpraHU3alUu |
JCTCKO-FOHOIIIECKMX OpraHU3aI[usX;

- yMeHue B3aUMOJICIICTBOBATh C
COLIMAJIbHBIMU UHCTUTYTaMU B
COOTBETCTBHMM C WX (QYHKOUSIMH H

Ha3Ha4YCHHEM;
-  TOTOBHOCTh K TYMAaHUTapHOH U
BOJIOHTEPCKOM JIESTEIBHOCTH;
MaTPUOTUYECKOTO BOCITUTAHHUS:

- c(hOpMHUPOBAHHOCTH POCCUNCKOMN
rpak 1aHCKOM WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUSA K  CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH MEPEN]
Ponunoii, ropocty 3a CBOM Kpaid, CBOO
Ponuny, CBOM SI3BIK M KyJIBTYpY, IPOILIOE
M HAcTosIlee  MHOIOHAIMOHAJIBHOIO
Hapona Poccuu;

- LEHHOCTHOE OTHOLIECHHE K
roCy/1apCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY u MIPUPOJHOMY

HacJIceauro, IHaMsTHHUKaM, TpaguuusaMm
HapOJ0B POCCI/II/I, JOCTHXXCHHAM Poccuu B

06H.[€CTB€HHBIX SIBJICHUAX
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HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHAX U
TpyJe;

- ujeiHas yOeKIEeHHOCTh, TOTOBHOCTh K
ciykeHuro  u  3ammre  OredecTBa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

OCBOEHHBIE 00y4aroIUMUCS
MEXIIPEIMETHbBIC TOHSITHS u
yYHHUBEpcajbHble  yueOHbIEe  JelCTBUS
(perynaTuBHBIE, M03HaBaTEJIbHbBIE,
KOMMYHHKATHUBHBIE);

- CIHOCOOHOCTh UX HCIIOJIb30BAaHUS B
MO3HABATEJIbHON U COLUAJIbHOM MPAKTHUKE,
TOTOBHOCTb K CaMOCTOSATEIILHOMY
TJTAHUPOBAHUIO u OCYILECTBIICHUIO
y4eOHOW  JEeATCILHOCTH, OpTaHH3aINH
y4eOHOro COTpYAHUYECTBA c
IeJaroru4yeCKuMu paboTHUKaAMU u
CBEPCTHUKAMH, K YYACTHIO B MOCTPOCHUH
UHIUBUAYAIbHON o0pa3oBaTesIbHOI
TPaeKTOPHH;

- OBJQJICHWE  HaBBIKAMH  y4eOHO-
HCCIIEIOBATEIIHLCKOM, MIPOEKTHOMU "
COITMAJILHOM JeSITEIIFHOCTH

OK 7. bpatb Ha cebs
OTBETCTBEHHOCTH 3a padoTy
YJIEHOB KOMAaH/Ibl
(TOAYMHEHHBIX), pe3yJIbTaT
BBITTOJIHEHUS 3aJITaHUH.

- HEe MPUHUMATH JIEUCTBUSI, MPUHOCSIINE
BpEIl OKPYXaIOWIEH Cpeae;

- YMCThb MMPOrHO3UPOBATH
HG6J’IaFOHpI/I$ITHI>I€ OKOJOTHUYCCKHUC
IIOCICACTBUA IpeaAIpUHUMACMBIX

JNENCTBHN, IPEAOTBPAILATh UX;

- paclIUpUTh  ONBIT  JEATEIBHOCTH
9KOJIOTUYECKON HAIIPaBIEHHOCTH;

- pa3pabareiBaTh  IUIAH  peIICHHS
IPOOJIEMBI ¢ YUETOM aHAJIN3a UMEIOLINXCS

MaTepHAIBHBIX U HEMaTepUAIbHBIX
pecypcos;
- OCYIIECTBJIATh  IICJICHAIIPABIICHHBII

- YMETb ONEepUpOBaTh MOHATHAMU: (DYHKIMS, HEMpepbiBHAS (YHKIMA,
IIPOM3BOJIHAS, IEPBOOOPA3Hasl, ONPEAEIIEHHbI HHTETpall; YMETh HAXOIUTh

NPOM3BOJIHBIE  3JEMEHTapHBIX  (DYHKIMI, UCHONb3ys  CIPaBOYHbIC
MaTepuaibl; HCCIEeNOBaTh B MPOCTEHIIMX ciay4yasX (YHKIUM Ha
MOHOTOHHOCTb, HaXOJIUTh HauOOJbIINE M HaMMEHbIINE 3HAYCHHS

GyHKIMI; cTpouTh Ipa)MKU MHOTOUWIEHOB C HCIIOJIb30BAHMEM armapara
MaTEMaTUYECKOT0 aHaJIN3a; IPUMEHAThH ITPOU3BOIHYIO IIPU PEIIEHUH 33134
Ha JBID)KEHHE; pellaTh MNPaKTHUKO-OPUEHTHUPOBAHHbIE 33Jayd  Ha
HauOOJIbIINE U HAUMEHBIIINE 3HAYCHHUsI, HA HAXOXKJCHHUE ITYTH, CKOPOCTH U
YCKOPEHUS;

- YMETb ONEepUpOBaTh MOHATUAMU: IBH)KEHHE B MPOCTPAHCTBE, M0JI00HBIE
burypsl B IPOCTPAHCTBE, WCIOJb30BATh OTHOIIEHUE IUJIOLIAAEH
MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (DUTYp NPHU PEIICHUH 3a/1aY;
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MOWCK TEPEeHOCa CPEICTB M CIOCOOOB
JEHCTBHUSA B MPO(ECCHOHANBHYIO CPEY;

- yMeThb  NEPCHOCUTh  3HAHUA B
[I03HABATEIbHYIO u PaKTHYECKYIO
00J1aCTH KU3HEIESATCILHOCTH,

- mpeajiaraTh HOBBIE MTPOEKTHI, OLIEHUBATH

Hacu c ITO3ULINHI HOBM3HBI,
OPUTHHAJILHOCTH, MPaKTUYECKON
3HAYNMOCTH;

- JaBaTb OLCHKY HOBBIM CHUTYyallUsIM,
BHOCHUTb KOPPCKTUBBI B JCATCIbHOCTD,
OLCHUBATL COOTBCTCTBHUC PE3YJIbTATOB
OEJIIM

- YMCTb BBIYHUCIATH T'COMCTPUUCCKHUC BCIMYHHBI (I[J'II/IHa, yroJi, miomansb,
00beM, TUIONIAAb TOBEPXHOCTH), HCMONB3YsSd H3Y4YeHHBIE (OPMYJIbI |
METOIbI

I[IK2.5 U3mepsiTb  OCHOBHBIE
XapaKTEePUCTUKU TUTIOBBIX
KaHaJoB CBSI3H, KaHaJIoB
paanocsssiy, TPYIIIOBBIX "

JIMHEMHBIX TPaKTOB.

- TOYHOCTb U I'PaMOTHOCTb HCIIOJb30BaAHUA H3MCPUTCIIbHBIX HpI/I60pOB Ipu U3MCPCHUAX OCHOBHBLIX XaApPAKTCPHUCTHUK
THUITOBBIX KaHAJIOB CBA3U, KaHAJIOB PaUOCBA3U, I'PYIIIOBBIX U JIMHEHHBIX TPAKTOB;

- 'paMOTHOCTD aHaJIn3a pe3yJIbTaTOB MIPOBCACHHBIX HSMepeHHﬁ;

- TOYHOCTBb U I'PaMOTHOCTb O(bOpMJIeHI/Iﬂ TEXHOJIOTHICCKOM AOKYMCHTAaIUU.

IIK 4.1 YuyacTBOBaThH B
TUTAHUPOBAHHUH U OPTaHHU3AIAH
paboThI CTPYKTYPHOTO
0Ipa3/IeIICHU.

—Yy4acTe B INIAHUPOBAHUU U OpraHU3alun pa6OTbI CTPYKTYPHOI'O IOAPA3ACIICHUA OpTraHU3allui Ha OCHOBC 3HAHUA

IICUXOJIOTHH JIMYHOCTH U KOJIJICKTHBA,

— paurOHAJIBHO OPraHU30BbLIBATH pa6oq1/Ie MECTa, Y4aCTBOBATh B paCCTAaHOBKE KaJIpOB, o0OecreynBaTh MX
HCO6XOI[I/IMBIMI/I npeamMeTaMu 1 CpCACTBaMU Tpyaa,
—Yy4aCTBOBATb B OICHKEC IMMCHUXOJOTMHN JUIYHOCTU U KOJIJICKTHBA.
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B pesynprare ocBoeHHs y4uyeOHOM IMCHUIUIMHBI CTYIAEHT JOOJDKEH (HOpPMUpPOBaTh ClIEAYHOIINE
JUYHOCTHBIE pe3yibTarhl (nanee — JIP):

JIP.2 [IposBisiOmMil aKTUBHYIO TPXKIAHCKYIO MTO3UIUIO, JEMOHCTPUPYIOIINNA TPUBEPHKEHHOCTD
MPUHIUIIAM YECTHOCTU, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AKTUBHBIA M YYacCTBYIOIIUU B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIUI U YYaCTBYIOLUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1ii.

JIP.4 TlposBastomuii 1 IEMOHCTPUPYIOIINKA YBaOXKCHHUE K JIIOJISIM TPyAa, OCO3HAIONIUN IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsmuiics K (QOPMHPOBAHWUIO B CETEBOM Cpele JUYHOCTHO U
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAa.

JIP.23 [Tomyuenne o0y4daromMMuUCs BO3SMOKHOCTH CAMOPACKPBITHS M CaMOpeaTH3alisl THIHOCTH.

JIP.30 OcymecTBisomMid MOUCK W MCHOJAb30BaHUE HWH(OpMAIMK, HEOOXOIUMON IS
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 33]1a4, TPO()ECCHOHATLHOTO W IMYHOCTHOTO Pa3BUTHSI.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCIUIIJIMHBI (ITPEJIMETA)
2.1. O0beM y4eOHOM NMCHUILIMHBI (MPeAMeTa) U BUbI Y4eOHOH padoThI

Bup yueOHoii padoThl

O0BEM B yacax

O0béM o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOT0 peaMeTa 459
B TOM YHUCJIE!
OCcHOBHOE coiep:KaHHe 306
B TOM YHUCJIE!
JIEKINH, YPOKH 192
IIPAKTUYECKUE 3aHATHUS 114
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPIKAHUE
B TOM YHUCIJIE:
TEOPETHYECKOe O0ydYeHHE 20
12

IMPAKTUYCCKUC 3aHATUA

Hpomesrcymounana ammecmavusn 6 popme rx3amena (1, 11 cemecmp)
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2.2. TemaTnuecKkuii IJIaH U cojep:kaHue yueOHoi nucunmiuabl (mpeamera) OY In. 0711 MATEMATHKA

1 2 3 4
dopmupyemblie
KOMIIETeHIIUH
Conep:xanue yueOHOIro MaTepuasa, NpaKTHYeCKHe 3aHATHSA, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMocCTosiTe]IbHAs padoTa 00y4aroImuXxcs YacoB | JIMYHOCTHBIE
pe3yJIbTaThl
(/IP)
Paznea 1.
Yucnosbie 1 OyKBeHHbIE 21
BbIpa:keHusl. Pa3puTue noHsiTus o
qyHucIe.
BBenenue. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
OsznakomiieHHe oOOy4amomuxcs ¢ ¢GopMamMu TEeKylmled H MPOMEKYTOYHOH aTTeCTallWy,
OCHOBHOM M JIOTNOJHUTENILHOW JIMTEpaTypod IO Kypcy JAUCUUIUIMHBI U IPOBEIEHUE
MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH.
Tema 1.1. Unicna 1 BEIYUCICHHUSL. MaremaTuka B HayKe, TEXHUKE U IPAKTUYECKOH JesTenbHocTH. Llenu u 3anaun n3zyyenus 2
Bripaxkenus u npeoOpa3zoBaHusl. MaTeMaTUKH Npu ocBoeHuu crneuuainbHoctei CIIO.
JleiicTBuS HaJ MOJNOKUTEIBHBIMU U OTPULIATEIbHBIMH YK CIaMH, OOBIKHOBEHHBIMH U
JECATUUHBIMU Ipo0siMu. [leficTBus co cteneHsiMu. @opMyJIibl COKpPAIIEHHOTO YMHOKEHUSI.
YrpouieHne BbIpaKEHUN.
CamocrosiTeibHas paGora odyuarommxcs Nel 1
IToaroroBka cooduienus no teme: «Mcropuueckue cBeJEHHsI O pa3BUTHH aIreOpbD».
Tema 1.2. HarypanbHsie, 1ieTbie, Conep:xanue yueOHOTro MaTepuaJia JIP 2,4,23,30
paloHaIbHbIE, UPPALlMOHAIbHbBIE JennmMocts nensix uncedn. [lenenue ¢ octatkoM. Cpasnenusa. Pemenne 3anad ¢ 2
qucia. 11eJI0YHMCIIEHHBIMU HEen3BeCTHIMU. HaTypanbHble, 11eble U pallOHAJIbHbIE YUCIIA.
CamocrosiTeibHas padora o0y4yarommxcs: Ne2 1
CocTaBlieHHEe CPaBOYHOT0 MaTepuaia 1o TeMe «MHOXECTBO JeHCTBUTENbHBIX YHCET
Tema 1.3. [leficTBUTENBHBIE YNCIIA. Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
[TpuOnmxeHHbIE BBIYUCIECHUS. JeiictBurenpHbie yncna. ApudmMerndyeckue neicTBus Haja ynciaMu. CpaBHEHHE YHCIIOBBIX
BbIpaXEHUI. Pelenne 3a1au ¢ 1eJI0YNCIEHHBIMY HEN3BECTHBIMU. OnpeieieHue MOy 2

JNEeNCTBUTENBHOTO Uncia, cBoiicTBa Moayis. [IpubnnxenHsie Beruucienus. Haxoxnenue
npUOJIMKEHHBIX 3HAYE€HUH BEJIMYMH U TIOTPEIIHOCTEH BHIYMCIEHUH (aOCOIIOTHON 1
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1 2 3 4
OTHOCUTENBHOM). [IpnOIKeHHbIE BRIYUCICHUS M PeIICHHE MPUKIIAQIHBIX 33/1a4.
CamocTrosiTejibHasi padoTa odyuarommuxcsi Ne2 1
CocTaBiieHHE CIPAaBOYHOI0 MaTepuaia 1o Teme « MHOKECTBO JE€HCTBUTENbHBIX YHCE»
Tema 1.4. [IpakTrueckoe 3aHsATHE CopaepxxaHue y4yeOHOIro MaTepuasa 2 JIP 2,4,23,30
Nel «Yucna u BEIYUCIEHUS ITpakTueckoe 3ansaTue Nel no teme «Hucna u BbIYUCIEHUSI»
CamocrosiTejibHasi padoTa odyuarommuxcsi Ne2 1
CocTaBiieHHE CIPAaBOYHOI0 MaTepuaia 1o Teme « MHOKECTBO JEHCTBUTENbHBIX YHCE
Tema 1.5. JIuneiinsle paBHEHMS U CopaepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
HepaBeHcTBA. CHCTEMBbl TMHEHHBIX Jluneiinble, KBagpaTHbIE, APOOHO-JIMHENHBIE YpaBHEHUS U HeEpaBeHCTBA. CrIOCOObI peleHus 2
YpaBHEHMH. CHCTEM JIMHEHHbIX ypaBHeHUH. CHCcTeMbl JIMHEHHBIX HEPABEHCTB.
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne3
Cocranenne cripaBoYHON TaOIUIbl «BHIIBI 1 CTIOCOOBI pelIeHus] ypaBHEHUH 1 HEPABEHCTBY 1
C IpUMepaMH.
Tema 1.6. [IpakTuueckoe 3aHsTHE Copeprxanue yueOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne2 «JIunelinble ypaBHEHUS U ITpakTuyeckoe 3anstue Ne2 o reme «JIuHeliHble ypaBHEHHs 1 HEPABEHCTBA»
HEPaBEHCTBA» CamocrosiTesibHas padoTa o0yuarwmuxcs: Ne3
CocraneHnue cipaBoyHOM TabnuIbl «Bubl 1 cIOCOOBI pelIeHusl ypaBHEHUH U HEPaBEHCTBY 1
C IPUMEpaMH.
Tema 1.7. Pemienue IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME OK1
npodeccuoHaNbHbIX 3ajad. [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BblunciaeHUs. CliokHbIe MPoLeHThI. [IpolieHThI B 2 JIP 2,4,23,30
npodecCHOHATBHBIX 3aJjauax.
CamocrtosiTeibHas padora o0yuarommxcs: Ned 1
CocrasieHne cupaBoyHoOro Marepuana rno teme «IIponeHTs.
Pazpen 2. 12
DYyHKIUH.
Tema 2.1. Onpenenenue ynciIoBon Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
(GyHKIMU ¥ crIOCOOBI ee 3a/1aHusl. Oynkiuu. O6nacTh onpeneneHns 1 MHOKeCTBO 3HaueHuil. ['padux ¢pynkuuu. [locrpoenue
CaoiicTBa QyHKINH. rpadukoB QyHKINNA, 3aJaHHBIX PAa3TUYHBIMU crioco0amu. CBoMCTBa (PYHKIIMIA:
MOHOTOHHOCTb, YETHOCTb U HEUETHOCTh, IEPUOANYHOCT, OTPAHUYEHHOCTD. [IpomMexyTKn 9

BO3PACTaHMS U YOBIBaHWsI, HAHOOJIbIIIEe U HANMEHbIIIEE 3HAYCHHS, TOYKH IKCTpEMyMa
(JIOKaIPHOT'O MaKCUMyMa U MUHUMYMA). Boinykniocms ¢ynxkyuu. I'padudeckas
uHTepnpeTanys. [[pumeps! (yHKIIMOHATEHBIX 3aBHCUMOCTEH B peabHBIX MpoIeccax u
spneHusx. [IpeobpazoBanus rpaMKoB: MapauIebHbIN IEPEHOC, CHUMMETPHUSI OTHOCHTEIBHO
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0Ceil KOOpJMHAT U CUMMETPHSI OTHOCUTEIBLHO Havajaa KOOPAUHAT, CHMMETPHUSI OTHOCUTEIBLHO
psIMOM Y = X, pacmsoiceHue u cocamue 800b oceti koopounam. [1oHATHE 0 HENPEPBHIBHOCTH
bynkunu. OcrHosHble meopembl 0 HeNnpepbl8HbIX QYHKYUSX.

CamocrosiTejibHasi padoTa o0yuarommxcsi NeS5
CocrapiieHH€ CIIPaBOYHOr0 MaTrepuaia no reMe « OyHKIUn.

Tema 2.2. Pemienue 3amay.

Conep:kanue y4eOHOT0 MaTepuaJia

Crenennast GyHKIHUS C HATYpaJIbHBIM ITIOKA3aTENIEM, €€ CBOWCTBA U TpaduK. Bepmukanvhsie u
20pU30HMAaNbHble acumnmomsl epaguxos. I paguxu OpobHoO-1uHeliHbIX YHKYUII.
[TokazarenpHas GyHKIMA (IKCIIOHEHTA), ee cBoiicTBa U rpaduk. Jlorapudmuyeckast QyHKIHS,
ee CBOicTBa U rpaduk.

JIP 2,4,23,30

CamocrtosiTeibHas padora odyuarommxcsi Neb
CocTaBieHue cipaBOYHOro Marepuaia no reme « OyHKIun».

Tema 2.3. O6parnast QyHKIHS.

Coaep:xanue yueOHOro MaTepuaJia

CrnosxHas ¢pyHkius (kommnosunus). Bzaumuo o6patueie pynkuun. O61acTh onpeaeaeHus u
oOacTh 3HaueHm oOparHoii pyHkumu. I'paduk oOparHoii pynkumuu. Haxoxnenue Gpynxmmm,
00paTHOI TaHHOM.

JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuarommxcs: Neb
CocrapneHue CripaBOYHOr0 MaTepuaia no reMe « OyHKIUn.

Tema 2.4. IIpakTideckoe 3aHsTHE
No3  «DyHKIUMY.

Hp0(l)ecCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC coacpkanue
HpaKTI/I‘-ICCKOe 3aHsATHE No3 1o TeMe «CDyHKI_II/II/I».

JIP 2,4,23,30

CamocTosiTeibHasi padoTa o0yuarommxcst Ne6
Pemenue sk3aMeHaIMOHHBIX 3324 10 TeMe «DyHKIMMY.

Pa3nea 3.
Tpuronomerpus.

Tema 3.1. UucnoBast OKpy>KHOCTb.

Conep:xanue yueOHOro MaTepuaJia
Yucnosast OKpyKHOCTb. UNCIIOBAst OKPY>KHOCTh HA KOOPANHATHOM INIOCKOCTH.

JIP 2,4,23,30

CamocrosiTeibHasi padoTa o0yuarommxes Ne/
CocraBieHre CpaBOYHOro MaTepuaia 1o reme « Tpuronomerpudeckue QyHKIUN.

Tema 3.2. CuHyc 1 KOCUHYC, TAHT€HC
1 KOTaHI'€HC.

Coaep:xanue yueOHOro MaTepuaJia
CuHYyC, KOCHHYC, TAHTCHC U KOTAHT€HC YHCIIA.

JIP 2,4,23,30

CamocTosiTeibHasi padoTa o0yuarommxes Ne/
CocraBieHre cupaBOYHOro MaTepuaia rno reme « Tpuronomerpudeckue QyHKIUN.
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1 2 4

Tema 3.3. Tpuronomerpuueckue Copepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
(YHKLIMHU YHCIOBOTO apryMeHTa. Cunyc, KOCUHYC, TAHI'€HC, KOTAaHT'€HC NTPOU3BOJIBHOIO yriia. Pannannas Mepa yria. Cunyc,
Tpuronomerpuueckue GyHKIUU KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTHU ABYX YIJI0B. CHHYC U KOCUHYC ABOWHOIO yIJIa.
YIJIOBOTO apryMeHTa. CamocTrosiTejibHasi padoTa odyuarommuxcsi Ne/

CocraBieHue cipaBoOYHOro Marepuana o reme « TpuroHomerpuieckue GyHKIUN.
Tema 3.4. IIpakTiueckoe 3aHsATHE CopaepxxaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Ned4 «HucnoBast OKpYKHOCTBY. ITpakTueckoe 3ansaTue Ned no teme «HucaoBast OKpyKHOCTbY.

CamocrosiTejibHasi padoTa odyuarommuxcsi Ne/

CocraBieHne crpaBOYHOTr0 Marepuaia mo reme « TpuroHomerpuieckue GyHKIIN.
Tema 3.5. ®ynkuun y=cosx, y=sSinx | Coaep:xaHue y4e0HOro MaTepuaJsia JIP 2,4,23,30
ux cBoiicTBa u rpaduku. yHKIUU Tpuronomerpuueckue GyHKIMU y=COSX, Y=SINX, UX CBOICTBa U rpaduKu, IEPUOJUIHOCTb,
y=10X, y=CtgX ux CBOWCTBa U OCHOBHOU mepuoj. TpuroHomerpudecknue GyHKIuU y=tgx, y=CtgX, ux CBOHCTBa U TpaduKH,
rpaduKu. HEpUOJIMYHOCTb, OCHOBHOM MEPUOI.

CamocrosiTeibHas padora odyuarommxcest Ne/

CocraBieHue cripaBoyHOro Marepuaia no reme « Tpuronomerpuueckue GyHKLIUN.
Tema 3.6. OOparHble Copepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
TPUTOHOMETpUYECKHE (DYHKIIUH. ApKCHHYC, apKKOCUHYC, apKTaHI€HC, apKKOTaHTreHC unciia. OOpaTHble TPUTOHOMETPUUECKUE

(GYHKIIMH, UX CBOWCTBA U IpaQUKH.

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8

Pemenne sk3aMeHaIMOHHBIX 3a71a4 110 TeMe « TpuroHomeTpudeckue pyHKIUm».
Tema 3.7. [IpeoOpazoBanue Copaepxxanue ydyeOHOIro MaTepuasa JIP 2,4,23,30
rpaMKOB TPUTOHOMETPHUYECKHX [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIHIH, TPUMEHEHHE T€OMETPUUYECKIX
byHKIHA. npeoOpa3oBaHuii (CABUT U AePopMalinsi) MPU MOCTPOeHUHU TpadukoB. ['apMoHUYECKHE

KosiebaHus. Pemienre npukiaiHbIX 3a/1a4.

CamocTosiTeibHasi padoTa o0yuarommxest Ne8

Pemienue sk3aMeHaIMOHHBIX 33J1a4 10 TeMe « T puronomerpuyeckue QyHKIum».
Tema 3.8. I[IpakTuueckoe 3ansTHE Copaepxxanue y4eOHOro MaTepuasa JIP 2,4,23,30
Ne5 «I'paduku OCHOBHBIX ITpakTryeckoe 3anstue NS no reme «I'paguKi OCHOBHBIX TPUTOHOMETPHUUECKUX (DYHKIIMI».
TPUTOHOMETPUICCKUX QYHKITAN. CamocrosiTeIbHas padoTa odyuarommxcs Ne8

Penenne sK3aMeHaIMOHHBIX 3a/1a4 110 TeMe « TpuroHomerpudeckue QyHKIUN.
Tema 3.9. Tpuronomerpuueckue Copaepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30

(GYHKIIUU CYMMBI U Pa3HOCTH
aprymeHToB. OCHOBHBIC

OcHOBHBIC TPUTOHOMCTPHUYCCKUC TOXKACCTBA. cDOpMyJ'H:I MMPUBCACHUS. q)OpMyJ'IBI CJIOKCHHUA.
q)OpMy.]'II)I YABOCHUS. (DOpMlebl NnoJI06UHHO20 Y2id. BblpaofceHue MpuUcOHOMeMpPUYECKUX

27




1 2 4
TPUTOHOMETPHUYECKUE TOXKAECTBA. @yHKYUll vepe3 ManceHc NON0BUHHO20 apeyMeHma.
CamocTrosiTejibHasi padoTa odyuarommuxcsi Ne9
CocraBnenue cripaBoYyHOro Marepuaia mno reme «Ilpeodpa3oBanue TPUrOHOMETPUUYECKIX
BBIPAKCHUIN».
Tema 3.10. IIpeoOpasoBanue cymm u | Coep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
pou3BeicHn Tpuronomerpuueckux | IIpeoOpa3oBanusi cyMMBbl TPUTOHOMETPUYECKUX (QYHKIUI B IPOU3BEICHUE U IIPOU3BEICHHS B
GbyHKIHH. CYMMY.
CamocrosiTe/ibHasi padoTa odyuarommxcsi Ne9
CocraBieHnue cupaBo4HOro Matepuaia rno reme «IIpeodpazoBaHne TpPUrOHOMETPUUYECKUX
BBIPKEHUI».
Tema 3.11. [IpakTuueckoe 3ansTHE IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COACPKAHUE JIP 2,4,23,30
Ne6 «IIpeobpazoBanue ITpaktuyeckoe 3anstue Ne6 no reme «lIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIPAKEHUI.
TPUTOHOMETPUYECKUX BhIpOKEHUN». | CaMocTosiTe/IbHAsi padoTa o0y4yarommxcst Ne9
CocraBieHnue cupaBo4HOro Matepuaia rno reme «IIpeobpazoBaHne TpPUrOHOMETPUUYECKUX
BBIPKEHUI».
Tema 3.12. [Ipocreiimue Copaepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
TPUTOHOMETPUUYECKUE YPAaBHEHUS U [Tpocreiinuye TpuroHoMeTpu4ecKue ypaBHeHus. Pelenns TpuroHoMeTpu4eckux ypaBHEHU.
HEPaBEHCTBA. IIpocmetiwue mpuconomempuueckue nepagerncmea. CriocoObl peleHus MpoCTeHInX
TPUTOHOMETPUUYECKHX YPaBHEHUHN M HEPABEHCTB.
CamocTosiTeibHasi padora ody4yarommxcs Nel0
CocraBieHue cipaBOYHOIro Marepuaia o reMe « TpuroHoMeTpudyeckue ypaBHEHHUs».
Tema 3.13. OcHOBHBIE METO/IBI Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
peleHHs] TPUTOHOMETPUUYECKHX Pemienue TpUroHOMETPUYECKHX YPABHEHUH C MOMOIIBIO YHCIOBOW OKPYKHOCTH; pelleHHUe
ypaBHeHHH. OTHOPOTHBIE TPUTOHOMETPHUYECKHX YPAaBHEHHI C TOMOIIHI0 OCHOBHBIX METOJIOB: 3aMEHBI NEPEMEHHOMH,
TPUTOHOMETPUUYECKHE YPAaBHEHHUS. pa3yIoKEHUs] HAa MHOXKUTENW. PelieHue OJHOPOIHBIX TPUTOHOMETPHUUECKUX YpaBHEHUH.
[Tpumenenue Qopmyn npeoOpa3oBaHUS TPUTOHOMETPUUYECKUX (QYHKIMM TpU PEIIeHUU
TPUTOHOMETPUUYECKUX YPaBHEHUH.
CamocTosiTeibHasi padora odyyarommuxcs Nel0
CocTtaBieHue CipaBOYHOIr0 Marepuaia o reme « TpuroHoMeTpuyecKue ypaBHEHHD».
Tema 3.14. [IpakTnueckoe 3aHsATHE Copaepxxanue y4eOHOro MaTepuasa JIP 2,4,23,30

Ne7 «Tpuronomerpuueckue
YPaBHEHUs U HEPABEHCTBAY.

HpaKTI/I‘-ICCKOe 3aHsATHE No7 10 TeMe «TpI/II‘OHOMCTpI/I‘-ICCKI/IC YpaBHCHUA U HCPABCHCTBA».

CamocTrosiTeibHasi padora odyuarommuxcs Nel0
CocTaBieHue CipaBOYHOro Marepuaia o reme « TpuroHomeTpudeckue ypaBHEHHS.
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Tema 3.15. Pemenue IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE I1IK 2.5
npo¢eCCHOHAIBHBIX 33]1a4. [IpeoOpa3zoBanusi TPUTOHOMETPHYECKUX BbIpakeHH. DopMyina mepexona OT CYMMBI JIBYX JIP 2,4,23,30
GyHKUMH ¢ pa3nuyHBIME KO3 (UIMEeHTaMHu B OAHY M3 TPUTOHOMETPHUYECKUX (DYHKIHIA. 2
Pemienne THUIOBBIX 3a7a4 Ha INpUMEHEHHE (QOpMyJ IpHU NpPeoOpa3OBaHUU BBIPAXKECHUH.
Vcnionp30BaHue CBOMCTB TPUTOHOMETPUUYECKHX (PYHKIIMHU B MPO(ECCHOHANBHBIX 33/1a4ax.
CamocrosiTejibHasi padoTa odyuarommuxcsi Nel0 1
CocTraBiieHHEe CIPaBOYHOI0 MaTepuaia 1o reMe « TpuroHoMeTpuyecKre ypaBHEHUS.
Tema 3.16. IIpakTuueckoe 3ansTue CopepxaHue y4yeOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne8 «Tpuronomerpuueckue [Tpaktuyeckoe 3anstue Ne§ o reme «TpuroHomerpudeckue GyHKIUN.
GyHKITUNY. CamocrosiTesibHast padoTa odyuarommxcs Nell
Pemenune sx3amMeHaMOHHBIX 3a1a4 110 TeMe «lIpeoOpa3oBaHue TPUTOHOMETPHUYECKIX 1
BBIPKEHUI».
Pazpnen 4.
Hayana maTeMaTH4eckoro 24
anaausa. I[lpousBognas pyHkuum.
Tema 4.1. Hucnossie Copepxanue yuyeOHOro MaTepuasa JIP 2,4,23,30
nocienosarenbHocTu. [Ipenen OnpeneneHne 4YUCIOBOM MOCIEN0BATENBHOCTH. [IpuMeEpBI YNCIOBBIX MMOCIEI0BATEIBHOCTEN.
YHCJIOBOM MOCIIEI0BATEIBHOCTH. CnocoObl 3ajaHMsl U CBOMCTBA YHCIIOBBIX IIOCJIENOBAaTEeNbHOCTENH. BhlunciieHne 4iieHOB
[Ipenen pynkumu. nocnenoBarenbHocTu. [loHsTHE O Tpenene mocnaeaoBarenbHOCTH. CyllecTBOBaHUE Mpeserna
MOHOTOHHOM OTPaHMYEHHOM MOCJIENI0BAaTEIBHOCTH. J[JIMHA OKPYKHOCTH M IUIOIIAJIb Kpyra 2
KaK Ipejensl nocieaoBarenbHocTell. beckoHeuHo yObIBaroIiasi reoMeTpruuecKasl mporpeccus
u ee cymma. Teopemvl o npedenax nocreoosamenvhocmei. Ilepexo0 k npedenam 6
Hepageencmeax. CyMMHpoBaHHE TmociiefoBareiabHocTel. [loHsATHE O HenpepbIBHOCTH
bynkuuu. OchosHble meopemvl 0 HenpepviHbiX yHkyusax. Ilonamue o npedene ynkyuu 6
mouxke. [losedenue @pynxyuii Ha beckoneunocmu. Acumnmomai.
CamocrosiTeibHasi padoTa ody4yarommxcs Nel?
[ToarotoBka coobmenuit mo temam: «llocnenoBarensHocts @ubonayum», «Ponp Hcaaka 1
Herotona u Tordpuna Bumerensma JleitOauma B co3mannu  AuddepeHInaIbHoTro
UCUHUCIIEHUS (T10 JKeJIaHUI0 00yYaroIuXCsl).
Tema 4.2. Onpenenenue Copaepxxanue y4yeOHOro MaTepuasa JIP 2,4,23,30
IIPOU3BOJHON. Brruncinenue [Tonsitne o mpou3BogHON (PYHKIMH, PU3HUECKUI U T€OMETPHUUECKUI CMBICI MPOU3BOJHOM. 5

IMPON3BOJHBIX.

Huddepenunan ¢ynkuuu. [Ipous3BoaHbIE CyMMBI, Pa3HOCTH, NMPOU3BEACHHUS M YaCTHOTO.
[Tpon3Bo/iHBIE OCHOBHBIX 3J€MEHTapHbIX (GyHKUMHA. Bropas mnpousBomnas.  Btopas
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Npou3BOHAS U ee (pu3mueckuii cMpica. HaxoxaeHue CKopocTd AJisi Tmpoliecca, 3aJaHHOTO
¢dopmynoit u rpadpukoM. Beruncienre npon3BoIHbIX.
CamocTosiTeibHasi padoTa o0yyarommuxcs Nel3
CocraBneHue cipaBoyHOro Marepuaia o reme «IlpousBoaHas GyHKIUM».
Tema 4.3. JTludpepennmupoBanue Conep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30
CJIOKHOUM (PYHKIIHH. Ilpouzeoonvie crnooicnotl (komnozuyuu) u oopamuot ¢ynxyuti. Coxxaas QyHKIus
HuddepenunpoBanue oOpaTHOit (xomniozunms Gyukiwmii). Auddepenmposanne pynkimm y = f(kx+m).
GbyHKIIH. CamocrosiTesibHast padoTa odyuarommxcs Nel3
CocraBnenue cripaBoYHOTro Marepuaia mo teme «llpousBomHas GyHKIUIY.
Tema 4.4. [IpakTuueckoe 3aHsATHE IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE JIP 2,4,23,30
Ne9 «[IpomsBoanas GyHKIHNIY. [TpakTrueckoe 3ansatue Ne9 no teme «lIponsBogHas GyHKIUN.
CamocrosiTeibHasi padoTa odyyarommxcs Nel3
CocraBneHue cripaBoyHOro Marepuaia o reme «llpousBoaHas GpyHKIUM.
Tema 4.5. YpaBHenue kacarenbHoil kK | Coep:kaHue y4eOHOro MaTepuaa JIP 2,4,23,30
rpaduKy QyHKIHH. VYpaBHeHHE KacaTeIbHOU K TpaguKy QyHKIMU. AJITOPUTM COCTABIICHHS YPAaBHEHHUS
KacaTeNbHOU K rpaduKy QyHKIUH.
CamocrosiTeibHasi padota o0y4yarommxcs Nel3
CocraBieHre cupaBoYHOro Matepuaia rno reme «IIponsBogHas GyHKIMM».
Tema 4.6. IIpumenenue npoussognoil | Coaep:kaHue yueOHOro MaTepuaa JIP 2,4,23,30
IUIsL MiCCTIeTOBaHUs (yHKIIHU. [TpuMeHeHne POU3BOTHON K MCCIIEIOBAHNIO (DYHKIIMIA U TIOCTPOCHUIO TPAPHKOB.
BeprukanbHble 1 TOPU30HTATIBHBIE ACUMOTOTHI TpapuKoB. I paghuxu opobHo-n1unelinbIx
Gdynxyuil.
CamocrosiTeibHasi padoTa o0yyarommxes Neld
[TonroroBka coobmenuit o remam «IIpuiiokeHns Mporu3BOIHON K PEIICHNUI0 (PU3NIECKUX
3agauy, «[IpukinagHoe 3HaueHNe MPOU3BOAHON U auddepennuanay (Mo KeIaHuio
0o0ydJaronmxcs).
Tema 4.7. IIpumenenue npoussognoil | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30

JJI1 HaXOXIACHU S HauOOIBIINX H
HaMMEHBIINX 3HAUCHUIN BEJIMUMH.

Hcrionbs30BaHne MPOU3BOAHBIX ITPU PEILICHNN YPAaBHEHUN U HEPABEHCTB, TEKCTOBBIX,
($U3MUECKUX U TEOMETPUUYECKHUX 3ajay, HaX0XK/IEHHUH HAaHOOJIBIINX U HAMMEHBIIINX 3HAUYCHHH.
IIpuMeps! NCIONB30BaHMS MPOU3BOIHOM I HAXOKCHUS HAWITy4lIero PEIICHMs B
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NPUKIIAJIHBIX 33/1a49ax. HaxoxieHne cKopocTu AJis mpoliiecca, 3aaHHoro (hopMynoi uim
rpaguKoOM.
CamocrosiTeibHast padota odyuyarommxces Neld
[ToaroroBka coobuienuit o Temam «IIpunoxeHus Npou3BOIHON K PELICHUIO (PU3NYECKUX 1
3amauy, «[IpukinagHoe 3HaueHNe MPOU3BOAHON 1 auddepennnanay (1o KeJTaHHIo
00ydJaronuxcs).
Tema 4.8. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
Nel0 «IIpumenenue npou3BOAHOM [TpakTrueckoe 3ansatue NelO o teme «IIpumeHeHne MPOU3BOTHON (PYHKITUN. 2
byHKIAN.
CamocrosiTesibHas padora o0yuarommuxcs Nel4
[ToaroroBka coobuiennii mo Temam «lIpunoxeHns IpoN3BOIHON K PEHICHUIO (PU3NIECKUX 1
3anauy, «[IpukiagHoe 3HaueHHE TPOM3BOAHON U U depeHnanay (1Mo KeTaHnuko
00yJarommxcs).
Pasnea 5.
I'eomerpus. IIpsiMbIe B IJIOCKOCTH 48
B IPOCTPAHCTBE.
Tema 5.1. Axcuomsl crepeomerpuy, | Coaep:kaHue yuedOHOro MaTepuasa OK 4
HEKOTOPBIE CICACTBUSA U3 HUX. I'eomerpusa Ha miockoctu. I[IpsMele M 1uIOCKOCTH B IpocTpaHcTBE. OCHOBHBIE IOHATHUSA JIP 2,4,23,30
CTepeoMeTpuu (TOUKa, NpsMasi, IIIOCKOCThb, POCTPAHCTBO). [lonamue 06 akcuomamuieckom 2
cnocobe nocmpoenus ceomempuu. bpeitH-puHr «[IpuMeHeHHe aKCHOM CTEPEOMETPHM U UX
CIEICTBUINY.
CamocrosiTeibHasi padota o0y4yarommxcs Neld
CocraBneHue CHpaBOYHOrOo MaTepuana 1o TemMe 1m0 Teme «llpunoxkenus axcuom 1
CTEPEOMETPUU U UX CIIEICTBUI.
Tema 5.2. [IpakTHueckoe 3aHsATHE Copaepxxanue ydyeOHOIro MaTepuasa 9 JIP 2,4,23,30
Nell «IIpumeHeHne akcuom ITpakTnueckoe 3ansaTue Nell o reme «IIpuMeHeHNE aKCMOM CTEPEOMETPUN»
CTCPECOMETPHUI. CamocrosiTeibHasi padota o0y4yarommxcs Neld
CocraBineHue COpaBOYHOTO Martepuanta mno TeMe no Tteme «lIpunokenus akcuom 1
CTEPEOMETPUN U UX CIIEICTBUI.
Tema 5.3. [TapamnensHocTh NpsAMBIX, | Coaep:kaHue yueOHOro MaTepuasia JIP 2,4,23,30
MIPSIMON U TUIOCKOCTH. B3aumHOe pacnonoxeHue IByX MPSIMBIX B IIPOCTPAHCTBE: MEPECEKAIOLINECS, NTapaIIEIIbHbBIE 9

[TapamienpHOCTh TIOCKOCTEN.

U CcKpemuBaromuecs mnpsimbie. [lapamnenbHpie TpsiMble B mpocTpancTBe. [lapamiensHOCTH
NpsIMOM M TUIOCKOCTH, TPU3HAKU M CBOWCTBA. PaccrosiHue Mexay mnapamuielbHbIMU
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IJIOCKOCTSIMU. B3auMHOe pacnoliokeHue ABYyX IUIOCKocTel. [lapannenbHOCTh IIIOCKOCTEH,
pU3HAKU U cBolicTBa. TeopeMbl 0 mapaieNbHbIX IIOCKOCTSIX.

CamocTosiTeibHasi padoTa o0y4yarommuxcs Nel6
IToaroroBka coobuienus no teme «llapamneabHOCTh NPSIMBIX U INIOCKOCTEH.

Tema 5.4. IlpakTrueckoe 3aHsTHE
Nel2 «ITapamienbHOCTh IPSMBIX U
IIJIOCKOCTEMN.

Conep:xanue yueOHOro MaTepuaJia
ITpakTnueckoe 3ansaTue Nel2 no treme «IlapamienbHOCTh TPSMBIX U IIJIOCKOCTEH.

JIP 2,4,23,30

CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel6
IToaroroBka coobuienus o teme «llapamieabHOCTh NPSIMBIX U INIOCKOCTEN) .

Tema 5.5. Ckpeuruaromuecs
MPSIMBIE, YTOJI MEXTY MPSMBIMHU.

Coaep:xanue yueOHOIro MaTepuaJia

PaccTosHue Mexny ckpemuBaomuMucs npsMbiMu. OnpeaeneHue CKpenuBaroIuXcs
NpSMBIX, 0003HAYEHHUE, MPU3HAK CKPEIINBAIOIIMXCS MPSIMBIX. YTOJ MEXKAY MPSIMBIMU B
POCTPAHCTBE.

JIP 2,4,23,30

CamocrosiTesibHast padoTa odyuarommxcs Nel6
[TonroroBka coobmeHus 1o teme «llapayieIbHOCTh MPSMBIX U TUIOCKOCTEI.

Tema 5.6. IIpakTuueckoe 3aHsTHE
Nel3 «¥Yroa mexay npsMbIMU».

Coaep:xxanue yueOHOro MaTepuaJia
ITpakTueckoe 3anstue Nel3 o reme «Yros MeX1y NPSIMBIMUY.

JIP 2,4,23,30

CamocrosiTeibHast padoTa odyuarommxcs Nel6
[TonroroBka coobmeHus 1o teme «llapayieIbHOCTh MPSIMBIX U TUIOCKOCTEH).

Tema S.7. Terpasap u
napajuienenunes. Pemenue 3agad.

Conep:xanue yueOHOro MaTepuaJia
Ornpenenenne TeTpadapa, napauienenuneaa. CoicTea napawienenumnena. [locrpoenue
ceuyeHUU. Pemenne TUITOBEIX 3a1a4

1K 4.1
JIP 2,4,23,30

CamocTosiTeibHasi padoTa odyyarommxcs Nel6
[ToaroroBka coobuienus no teme «llapamneabHOCTh NPSIMBIX U IIIOCKOCTEN.

Tema 5.8. IIpakTrueckoe 3ansTHE
Nel4 «Terpasap. [Mapamnenenunen»

Conep:xxanue yueOHOro MaTepuaJia
[Tpaktueckoe 3austue Nel4 mo reme «Terpasap. [lapannenenunen»

JIP 2,4,23,30

CamocTosiTeibHasi padoTa odyyarommuxcs Nel6
[ToaroroBka coobuienus no teme «llapamneabHOCTh NPSIMBIX U IIIOCKOCTEN.

Tema 5.9. [lepnenaAuKyIIpHOCTD
MIPSIMOM M TUNIOCKOCTU. YTOJ MEXIY
IIPSIMOM U TNIOCKOCTBIO.

Coaep:xanue yueOHOro MaTepuaJia

[Tepecekaromuecs, MapauieIbHbIe U CKPEIIUBAIONINECS MPSAMBIC. YTOJI MEXIY NMPSAMBIMA B
npocTtpancTBe. [lepneHAuKyIsIpHOCTh MpsAMBIX. [lapamiensHOCTh U HEepPHIEeHANKYISIPHOCTh
HpﬂMOﬁ " IIIIOCKOCTH, NIPHU3HAKU H CBOMCTBA. HepneH)meJmp N HAKJIOHHAas K IIJIOCKOCTH.
Yron Mexay mpsiMOW M TUIOCKOCTBIO. PacCTosiHMA OT TOYKH 70 miIockocTd. PaccrosiHue ot
npsIMOM 710 TUIOCKOCTH. TeopemMa 0 TpexX MepHeHAUKYIsipax. PaccTosHue Mexay

JIP 2,4,23,30
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napajiCJIbHBIMU IJIOCKOCTSIMMU. Paccrosnue MCKAY CKPCIIMBAOIIMMHUCA MTPSAMBIMHU

CamocrosiTejibHasi padoTa odyuarommxcsi Nel7
[TonroroBka cooOmieHus mo teMe «B3amMHOE pacroyioKeHHE MPSMBIX M IJIOCKOCTEH B
POCTPAHCTBE.

Tema 5.10. [IpakTudeckoe 3aHsTHE
Nel5 «Ilepnenaukyssp u
HAaKJIOHHBIEY.

Conep:xanue yueOHOro MaTepuaJia
ITpakTnueckoe 3ansatue NelS no teme «IlepneHauKyIIIp U HAKIIOHHBIEY.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuyarommxcs Nel7/
[ToaroroBka cooOmeHust mo teme «B3anMHOe pacmonoxeHue HpsIMbIX M IUIOCKOCTEH B
IIPOCTPAHCTBEY.

Tema 5.11./IByrpansslii yrodm.
[lepneHuKyISIpHOCTB IIJIOCKOCTEM.

Coaep:xxanue yueOHOro MaTepuaJia
IlepneHquKyISIPHOCTD IUIOCKOCTEW, NMPHU3HAKM M CBOWCTBA. [[ByrpaHHBIN YroJj, JMHEWHBIN
yroJl ABYTPaHHOIO yria. YIoj MEeKIy IUIOCKOCTSIMHU.

JIP 2,4,23,30

CamocTosiTeibHasi padoTa odyyarommxcs Nel8

Tema 5.12. [IpakTuueckoe 3aHsTHE
Nel6 «llepnenaukynspHbie
TIJIOCKOCTH.

Coaep:xanue yueOHOro MaTepuaJia
[TpakTnueckoe 3austue Nol6 no reme «llepneHANKYIsSpHBIE TIOCKOCTH.

JIP 2,4,23,30

CamocTosiTeibHasi padoTa odyyarommxcs Nel8
IToaroroBka coobuienus no teme «llepneHMKyIsIpHOCTb NPSIMBIX U MJIOCKOCTEN».

Tema 5.13. Uzo0Opaxenue
MIPOCTPAHCTBEHHBIX QUTYD.

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlEPKAHME
[TapamienpHOE  NPOEKTUPOBAHUE. OproroHanpbHOe  MpOeKTUpoBaHue.  [lnowaos
OpPMOCOHANLHOU NpOeKyuyu MHo20y201bHuKa. M300pakeHne NpPOCTPAHCTBEHHBIX (QUIYP.
Llenmpanvnoe npoexmuposanue. B3auMHOE pacHojOXKeHHE IPOCTPAHCTBEHHBIX (Uryp.
[TpsiMble M IJIOCKOCTH B apXUTEKTYpPE U CTPOUTEIILCTBE.

JIP 2,4,23,30

CamocTosiTeibHasi padoTa odyyarommxcs Nel8
[ToaroroBka coobuienus no teme «llepneHIuKyaIsIpHOCTb NPSAMBIX M IIIOCKOCTEI.

Tema 5.14. [IpakTuyeckoe 3aHsTHE

Nel7 «ITpoctpancTBeHHBIEC (DUTYPBI».

Coaep:xanue yueOHOro MaTepuaJia
[Tpaktuueckoe 3anstue Nel7 «IIpocTpaHCTBEHHBIE PUTYPHI.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Nel8
[ToaroroBka coobuienus no teme «llepneHauKyaIsIpHOCTb NPSIMBIX M IIOCKOCTE.

Tema 5.15. [IpakTuueckoe 3aHsATHE
Nel8 «Crepeomerpusi»

Conep:xxanue yueOHOro MaTepuaJia
ITpakTnueckoe 3ansaTue Nel8 no reme «CrepeomeTpus»

JIP 2,4,23,30
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CamocrosiTeibHasi padoTa o0yuarommuxcs Nel8 1
IToaroroBka coobuienus no teme «llepneHMKyIsspHOCTb NPSMBIX M IIJIOCKOCTEN.
Tema 5.16. O6001ienue u Coaep:xxanue yueOHOIro MaTepHaJia OK 6
CHCTEMAaTH3alus 3HaHUH. O06o6menne u cucreMarusanus 3Hanuid. [logsenenne utoros 3a | cemectp. JIP 2,4,23,30
2
CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel9 1
[ToaroroBka MaTepuagoB cOOOIIEHUH U Mpe3eHTalui Il clauu.
Pazpea 6.
Yucnosbie 1 OyKBeHHbIE 81
BbIpa:keHus. CTeneHu U KOPHU.
Tema 6.1. Kopens N-Hoii creneHu. Copepxxanue yueOHOTro MaTepuasa JIP 2,4,23,30
O3znakomiieHre oOydaromuxcs ¢ ¢opmMamMM TeKylmled M IPOMEXYTOYHOM aTTecTaluy,
OCHOBHOM M JOIOJIHUTENBHOM JMTEpaTypod IO Kypcy MAMCUMIUIMHBI U TPOBEACHUE 9
MHCTPYKTaXa [0 TEXHUKE O€30IaCHOCTH.
Kopenb crenenu n > 1 u ero cBoiictBa. Pemienue ynpaxHeHUI ¢ UCHOJIb30BAaHUEM CBOWCTB
KOpHs N-HOM CTENEeHH.
CamocrosiTeibHas padora odyuarommxcs Ne20 1
CocraBieHue CipaBOYHOro Marepuaia o reme no reme «KopHu, crenenu u sorapumel».
Tema 6.2. [IpeoOpazoBaHue Copepxanue y4eOHOro MaTepuasa JIP 2,4,23,30
BBIp@XEHUH, cojepkaux paaukanbsl. | CTeneHb ¢ palMOHAIbHBIM IIOKa3aTelieM U ee cBoicTBa. lloHATHe o0 creneHu c
NecTBUTENBbHBIM TOKa3aTeneM. CBoicTBa CTeNeHH ¢ JACHCTBUTENBHBIM I10Ka3aTesIeM. 2
[IpeoOpa3zoBanusi BBIPAKEHUM, COAECpXKANUX paauKaibl. JIEMCTBUS HaI CTENEHSIMH C
JeMCTBUTENBHBIMU  MOKa3zaTesssMu. OO000IIeHHe TOHATUS CTeNeHU. TOXKIAEeCTBEHHbIE
npeoOpa30BaHMsI CTETICHEH C IEHCTBUTEILHBIMU TTOKA3aTeIISIMH.
CamocrositeibHas padora o0y4yarommxcs Ne2( 1
CocraBieHre CpaBOYHOro MaTepuaia 1o teme rno reme «KopHu, crenenu u jorapupmeiy.
Tema 6.3. Dynxum Y = Q/; X Conep:xaHue yueOHOIo MaTepuaa } } 9 JIP 2,4,23,30
. Onpenenenne QyHKIUU, rpaduKy U CBOMCTBA QYHKIHUH.
CBOMCTBA U TrpauKH. C
amMocTosiTe/IbHAas padora o0y4yarommxcs Ne20 1
CocraBieHre cCupaBOYHOro MaTepuaia rno teme no reme «KopHu, crenenu u gorapudmei».
Tema 6.4. [IpakTueckoe 3ansTHE CopaepxxaHue yueOHOro MaTepuasa 2 JIP 2,4,23,30
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Nel9 «Pagukais.

ITpaktuueckoe 3ansitue Nel9 no reme «Pagukaibiy.

CamocrosiTesbHasi padora o0yuyarmmxcs Ne2(
CocrapyieHHe CIIPaBOYHOI0 MaTepuaia 1o reme mno reme «KopHu, CTerneHu u JIorapudmMbiy.

Tema 6.5. CteneHHbie GyHKITUH.

Conep:kanue y4eOHOT0 MaTepuaJia
Onpenenenue creneHHol pyHkunu. CreneHHas (yHKIHS C HATypaJIbHBIM OKA3aTEJIeM.

JIP 2,4,23,30

CamocrosiTesbHasi padora o0yuyarmmxcs Ne2(
CocrapyieHHe CIIPaBOYHOTI0 MaTepuaia 1o Teme mno reme «KopHu, CTerneHu u JIorapudMbiy.

Tema 6.6. CrenenHbie GYHKITUU, UX
CBOWCTBa, TpaduKy.

Conep:kanue y4eOHOT0 MaTepuaJia
['paduxu u cpoiictBa creneHHbIX (yHKImA. [locTpoeHne rpaduKoB CTEEHHBIX (QYHKIHIA.
CrenenHas (QyHKIHMS C HaTypaJlbHBIM II0Ka3aTelIEeM, €€ CBOMCTBA U IpaduK.

JIP 2,4,23,30

CamocrosiTesibHast padora o0yuarommuxcs Ne2(
CocraByieHHEe CIIPAaBOYHOTI0 MaTepuaa 1o Teme 1o reme «KopHu, cTerneHu u JIorapuhMbDy.

Tema 6.7. Pemienne
npoeCCHOHATBHBIX 3ajad.

IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME
Pemienne nppanimoHaIbHBIX YpaBHEHHN. PellieHne npukiiagHelx 3a1a4.

OK1
JIP 2,4,23,30

CamocrosiTesibHast padora o0yuarommuxcs Ne2(
CocraByieHHEe CIIPAaBOYHOTI0 MaTepuaa 1o Teme 1o reme «KopHu, cTerneHu u JIorapudMbDy.

Tema 6.8. IIpakTuueckoe 3ansTHE
No20 «CterieHn 1 KOpHU.

Coaep:xanue yueOHOro MaTepuaJia
ITpakTrueckoe 3anstue Ne20 o reme «CTEeNeHN U KOPHU.

JIP 2,4,23,30

CamocrositeibHas padora o0y4yarommxcest Ne21
Pemenne sk3aMeHanMOHHBIX 33124 110 TeMe «KOopHU, CTeneHu U JIorapu@mbi».

Tema 6.9. IlokazarenbHas GyHKIUSA
ee CBOMCTBA U rpaduk.

Coaep:xxanue yueOHOro MaTepuaJia
[ToxazarenbHast (yHKIUS (IKCIIOHEHTA), ee cBoicTBa M rpaduk. [loctpoeHue rpadukos
NoKa3aTeabHbIX (PYHKIMH, CXOJCTBO M pa3iuyKe CBOWCTB rpaduKoB.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuarommxcs: Ne22
CocraBieHue cipaBoyHoro marepuaia o reme «IlokasarenpHas QyHKIMSY.

Tema 6.10. IIpakTnueckoe 3aHsTHE
No21 «ITokazatenbpHast GyHKIIHS.

Coaep:xxanue yueOHOro MaTepuaJia
[TpakTnueckoe 3anstue Ne21 no reme «llokazaTenbHas QyHKIUY.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuyarommxcst Ne22
CocraBieHue cipaBoyHoOro marepuaia o reme «llokasarenbHas QyHKIHAY.

Tema 6.11. [Toxa3arensHbIe
ypaBHEHUS.

Coaep:xanue yueOHOro MaTepuaJia
OmnpeienieHre MOKa3aTeIbHOr0 YPaBHEHUs, CIIOCOOBI PEIICHHSI TOKA3aTeIbHBIX YPABHCHHIA.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuyarommxcst Ne22
CocraBneHnue cipaBoyHoro marepuaia o reme «llokasarenpHas QyHKIMSY.
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Tema 6.12. [IpakTuueckoe 3aHsTHE
No22 «ITokazaTenbHbIC YPaBHEHUSY.

Conep:xanue yueOHOro MaTepuaJia
ITpakTnueckoe 3ansaTue Ne22 no teme «llokazaTenbHble ypaBHEHUS».

JIP 2,4,23,30

CamocrtosiTeibHas padora o0yuarommxcst Ne22
CocraBieHue cipaBoyHoOro marepuaia no teme «llokasarenbHas QyHKIHA».

Tema 6.13. [lokazarensHbie
HEPABCHCTBA.

Copaepxxanue yueOHOIro MaTepuasa
OnpezneneHue N0Ka3aTelbHOIO HEPABEHCTBA, CIOCOOBI PELICHUs [TOKa3aTeIbHbIX HEPABEHCTB.
Penienne nmokaszarebHBIX YpaBHEHUI U HEPABEHCTB PA3JIMYHBIMH CIOCOOAMH.

JIP 2,4,23,30

CamocrosiTesbHasi padora o0yyarommxcs Ne22
CocraBnieHue cripaBo4Horo marepuana o reme «llokazarenpHas QyHKIMS.

Tema 6.14. [IpakTHueckoe 3aHsITHE

Ne23 «IlokazarenbHbIC HEPABCHCTBAY.

Coaep:xxanue yueOHOro MaTepuaJia
ITpakTueckoe 3anstue Ne23 no treme «lloka3arenbHble HEpaBEHCTBAY.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuarommxces: Ne22
CocraBieHue cpaBoyHoro marepuaia o reme «IlokasarenbHas QyHKIMSY.

Tema 6.15. [Tonstue norapudma.

Coaep:xanue yueOHOro MaTepuaJia
Jlorapudm yucna. OcHoBHOE JIorapuMUIEcKOe TOKIECTBO.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuarommxcest Ne23
[ToaroroBka cooOmmeHus no Teme «Mcropus nossiaeHus gorapudmay (1Mo KeaaHuo
00yJaronmxcs).

Tema 6.16. Jlorapudmuueckas
¢yHKIMS, ee cBOICTBa U rpaduk.

Conep:xanue yueOHOro MaTepuaJia
Jlorapudmmueckas QyHKIHS, ee CBOWCTBA U rpaduK.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne24
CocraBieHue cipaBOYHOr0 Marepuaia no reme «Jlorapudmsaiy».

Tema 6.17. IIpakTuueckoe 3aHsTHE
Ne24 «I"paduxu norapupmMuaecKkux

byHKIHI.

Conep:xanue yueOHOro MaTepuaJia
ITpakTueckoe 3ansatue Ne24 o reme «I'paduku norapudmMudeckux GyHKIUN».

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne24
CocraBieHue cipaBOYHOr0 Marepuaia no reme «Jlorapugmsaiy.

Tema 6.18. CoiicTBa norapupMos.

Conep:xanue yueOHOro MaTepuaa
Jlorapugm npousBeeHNs, YaCTHOTO, CTENIEHU; IEpeX0/1 K HOBOMY OCHOBaHHUIO. JlecATHUHBIN
Y HaTYpaJIbHBIN Jjorapu(mbl, YUCIIO €.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne24
CocraBieHre cupaBoYHOro Matepuaia rno teme «Jlorapudmoi.

Tema 6.19. [IpakTrueckoe 3aHsiTHE
No25 «Jlorapudmbi».

Coaep:xanue yueOHOro MaTepuaJia
[TpakTraeckoe 3ausaTue No25 mo reme «Jlorapudmbiy.

JIP 2,4,23,30
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CamocrosiTeibHas padora o0yuarommxcs Ne24 1
CocraBieHue cipaBOYHOro Marepuaia 1o reme «Jlorapudmoi».

Tema 6.20. Pemenue 3anau. Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
[TpeoOpa3oBaHus BEIpAKEHU, BKIFOYAIOLUINX apU(PMETUYECKHE ONIEPALINH, a TAKXKE
OTIEepalMIO BO3BEICHUS B CTEIICHD U OIepaluio JorapudmupoBanus. Haxoxaenue 3naueHuit
Jorapugma 1o npou3BoJILHOMY OCHOBaHUIO. [Iepexo1 OT 0ZJHOr0 OCHOBAHUS K JIpyromy. 2
Brruucnenue u cpaBHeHue jJorapugmoB. Pemienne ynpaxxHeHH Ha HCIIOJIb30BaHUE CBOWCTB
J0rapu(pmMoB, IPUMEHEHUE KAJIbKYJIATOPOB I BEIYUCIEHHS JIOTrapu(pMOB.
JlorapudmupoBaHe 1 TOTCHIIMPOBAHNUE BBIPAKCHHI.

CamocrosiTesibHast padora o0yuarommuxcs Ne24 1
CocraBieHne cipaBOYHOTro Marepuaia mo teme «Jlorapudmoiy.
Tema 6.21. Jlorapudpmudeckue Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
YpaBHEHHS. Onpenenenue norapudmudeckoro ypaBaenusi. Crioco0sl pereHuni jorapuMuaeckux
ypaBHeHMH. Pemenue gorapugmMuueckux ypaBHEHUH pa3HbIMU criocobamu. OnpezeneHue 2
JOrapu(pMHUECKOTO HEPABEHCTBA, CIIOCOOBI ero pemeHus. Pemenne morapupMudeckux
HEPaBEHCTB.
CamocrosiTeibHas padora odyuarommxcs Ne24 1
CocTaBieHue cipaBOYHOro Marepuaia no reme «Jlorapudmoi».
Tema 6.22. Jlorapudpmuueckue Copaepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
HEpaBEHCTBA. Onpenenenue norapupMUIEcKOro HepaBeHCTBa, CIIOCO0bI ero peneHus. Pemenue 2
JOTapru(PMHUUECKUX HEPABEHCTB.
CamocrosiTeibHas padora odyuarommxcs Ne24 1
CocTaBieHue cipaBOYHOro Marepuaia no reme «Jlorapudmeny.
Tema 6.23. [IpakTuueckoe 3aHsiTHE Copaepxxanue yuyeOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne26 «Jlorapudpmuyeckue ITpaktuyeckoe 3anstue Ne26 no Teme «Jlorapupmuueckue ypaBHEHU».
YpaBHEHUS. CamocrosiTeibHas padora odyuarommxcs Ne24 1
CocTaBieHue cipaBOYHOro Marepuaia no reme «Jlorapudmeoi».
Tema 6.24. [IpakTnueckoe 3aHATHE Copaepxxanue y4eOHOro MaTepuasa 2 JIP 2,4,23,30
Ne27 «Jlorapupmuueckue [Tpaktuyeckoe 3anstue Ne27 no Teme «Jlorapupmuueckue HepaBeHCTBAY.
HEpaBEHCTBaY. CamocrosiTeibHas padora odyuarommxcs Ne24 1
CocTaBieHue cipaBOYHOro Marepuaia mno reme «Jlorapudmeoi».
Tema 6.25. ludpepenuupoanue Conep:xxanue yueOHOro MaTepuaJia 9 JIP 2,4,23,30

nokaszarenabHol 1 jorapudmuyeckoit | Auddepennunpopanue nokasareabHol 1 Jorapupmuyeckont GyHKINH.
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GbyHKIHH. CamocrosiTeibHas padora o0yuarommxcs Ne24 1
CocraBieHue cipaBOYHOro Marepuaia 1o reme «Jlorapudmoi».
Tema 6.26. Pemenue IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE OK1
poeCCUOHAIBHBIX 3aJ1a4. Jlorapudmudeckas cnupalib B apXUTEKTYpe H CTPOUTENIbCTBE. PereHue 3aaad mo teme 2 JIP 2,4,23,30
«Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBAY.
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne24 1
CocTaBieHne CipaBOYHOro Marepuaia no reme «Jlorapudmoi».
Tema 6.27. [IpakTuueckoe 3aHsATHE Coaep:xanue yueOHOT0o MaTepHaJia 2 JIP 2,4,23,30
Ne28 «Jlorapudmuueckas pynkums». | [Ipakruueckoe 3ansTre Ne28 o teme «Jlorapupmudeckas GyHKIH.
CamocrosiTesibHast padora o0yuarommuxcs Ne25
[ToaroroBka coobuienus mo teme «M3 HCTOPHH UHTETPATHLHOTO UCUUCICHHS (IO KETaHUIO 1
00y4aromuxcs).
Pasznen 7.
Havana matremaTuieckoro 30
anaau3a. UaTerpaa u ero
NpUMeHeHHue.
Tema 7.1. [lepBooOpa3Hasi. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
[TepBooOpa3zHas. IlepBooOpa3Hble aeMeHTapHbIX QyHKUIMHA. [IpaBuiia BerunciaeHus 2
epBOOOPA3HBIX.
CamocrosiTeibHas padoTa odyuyarommxcsi Ne26 1
CocraBieHue crpaBoyHoro marepuaia no teme «lleppoobpasHasi U HHTErpa.».
Tema 7.2. Beiuucnenue Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
HEOIPEIEIEHHOI0 UHTErpasa. HeonpeneneHHslit uHTErpai u ero cBoiictBa. OCHOBHBIE (POPMYJIIBI HHTETPUPOBAHMS, METOJ 2
HENOCPEJICTBEHHOTO UHTETPUPOBAHMUSI.
CamocrosiTeibHas padora o0yuarommxcst Ne26 1
CocraBieHue cupaBoqHOro Matepuaia no teme «lleppoobpaszHas u uHTErpa».
Tema 7.3. [IpakTuueckoe 3aHsATHE Copaepxanue yueOHOIro MaTepuasa 9 JIP 2,4,23,30
Ne29 «Heonpenenennsiit uaterpan». | Ilpakrnueckoe 3anstue Ne29 no teme «HeonpeneneHHbIN HHTETpa».
CamocrosiTeibHas padoTa o0yuyarommxcest Ne26 1
CocraBieHue cupaBoyHOro Matepuaia no teme «IleppoobpaszHas u uHTErpa».
Tema 7.4. Onpenenennslii unrerpan, | Coaep:kaHue yuedOHOro MaTepuasa JIP 2,4,23,30
¢dopmyna Herotona-Jleitbuuna. [Tnomans kpuBonuHEWHOM Tpaneruu. Ilonstre 06 onpeneneHHoM uHTErpane. Popmyna 2

Herotona - JleiiOuumna.
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CamocrosiTeibHast padoTa odyuyarommxcest Ne26 1
CocraBieHue cipaBoyHoOro marepuaia no teme «lleppoobpasnas U HHTErpa».
Tema 7.5. Beiuucienue Copaepxxanue yueOHOro MaTepuasa 2 JIP 2,4,23,30
OIIPEJICIEHHOT0 UHTErpaa. Belunciienue onpeneaeHHOro HHTerpaa.
CamocrosiTeibHast padoTa odyuyarommxcest Ne26 1
CocraBieHue cpaBoyHOro marepuaia no teme «lleppoobpasHas U HHTErpa».
Tema 7.6. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa 9 JIP 2,4,23,30
Ne30 «OnpeneneHHbIN HHTETPAT». IIpakTrnueckoe 3ansatue Ne30 no reme «OnpeaeseHHbIA HHTETpa».
CamocrosiTeibHas padoTa odyuarommxces: Ne26 1
CocraBieHue crpaBoyHOro marepuaia no teme «lleppoobpasHas U HHTErpa.».
Tema 7.7. HaxoxneHue miomnagn Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
KPUBOJMHEWHOW TPaIeIHH. OCHOBHBIE CITydaH pacloIOKEHUS TIOCKOH (PHUTYpBI, aITOPUTM pPEIICHHs 3a1a91 Ha 2
BBIYUCIICHHUE TUIOIIAH.
CamocrosiTeibHas padoTa odyuyarommxces: Ne26 1
CocraBieHue cripaBoyHOro marepuaia o reme «lleppoobpasHas 1 HHTErpa.».
Tema 7.8. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne31 «Bpruncnenue miomaam ITpaktuyeckoe 3anstue Ne31 no Teme «BbruncieHne miomaan KpUBOJIMHEHHON Tpanenumy.
KPUBOJIMHEWHOM Tpaneuumn. CamocrosiTeibHas padoTa odyuyarommxcest Ne26 1
CocraBieHue cpaBoyHoOro marepuaia no teme «lleppoobpasHasi U HHTErpam».
Tema 7.9. Pemienue 3amau ¢ IIpogeccrnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE OK1
PUMEHEHHEM UHTErpaioB. [Tpumeps! prMeHeHus UHTerpaia B (pusnke u reomerpuu. Ilpumepsl uCONb30BaHUS 5 JIP 2,4,23,30
MIPOM3BOTHON TSI HAXOXKICHUS] HAWJTYYIIETo PEeIIeH sl B TPUKIIAIHBIX 3a1a4ax. Haxoxnenue
CKOpOCTH JIJIsl TTpoLecca, 3a1aHHOr0 (hOpMyJI0i MU rpaduKoM.
CamocrosiTeibHast padoTa odyuarommxcest Ne26 1
CocraBieHue cpaBoyHoOro marepuaia no teme «lleppoobpasHasi U HHTErpam».
Tema 7.10. [IpakTiueckoe 3aHsTHE IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE 5 JIP 2,4,23,30
Ne32 «Murerpain u ero npumenenue». | [Ipakruyeckoe 3anstue Ne32 o teme «MHTErpai u ero npuMeHEHHE.
CamocrosiTeibHast padoTa o0yuyarommxcest Ne26 1
CocraBieHue cupaBoyHOro Matepuaia no teme «IleppoobpaszHas u uHTErpa».
Pasnea 8.
I'eomerpus. Koopaunarsl u 33
BEKTOPBI
Tema 8.1. Bexrops! B npoctpancTsee. | Coaep:kanue yueOHOro MaTepuajia 2 JIP 2,4,23,30
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BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB U YMHOKEHHE
BeKTOpa Ha yncio. KommHeapHsie BeKTOphl. Pa3ioxkeHne BeKTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOPaM.

CamocrosiTesibHasi padoTa o0yyarommxcs Ne27
CocrapiieHH€ CIIPAaBOYHOr0 MaTepurasa o TeMe 1no treMe «BeKTopsl B IpOCTPaHCTBEY.

Tema 8.2. IIpakTuueckoe 3ansTue
Ne33 «KomnHeapHble BEKTOPBI».

Conep:kanue y4eOHOT0 MaTepuaJia
ITpakTueckoe 3ansaTue Ne33 o reme «BekTopbi».

JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0yyarommxcs Ne27
CocraBiieHue CIIPaBOYHOTO MaTepuasa o TeMe 1no reMe «BeKTopsl B mpOCTpaHCTBEY.

Tema 8.3. KoMiianapHbie BEKTOPBI.

Coaep:xxanue yueOHOro MaTepuaJia
KoMmiutanapubie BEKTOpBI. PasiioxkeHnue no TpeM HeKOMILTIaHapHbIM BekTopam. [IpaBuiio
napauleJenunesa.

JIP 2,4,23,30

CamocrositeibHas padora o0y4yarommxcst Ne27
CocTraBieHrEe CIPaBOYHOI0 MaTepuaa 1o TeMe 1o TeMe «BeKTopbl B IPOCTPaHCTBEY.

Tema 8.4. IIpakTuueckoe 3aHsTHE
Ne34 «KomruranapHbIe BEKTOPBI.

Coaep:xxanue yueOHOro MaTepuaJia
[Tpaktuueckoe 3anstue Ne34 no reme «KoMriaHapHbie BEKTOPBI».

JIP 2,4,23,30

CamocrosiTesbHas padora o0yuarommuxcst Ne27
CocraBiieHue CIIPaBOYHOr0 MaTepurasa Mo TeMe 1o treMe «BeKTopsl B mpOCTpaHCTBEY.

Tema 8.5. KoopanHaTel Touku u
KOOpJMHATHI BEKTOPA.

Conep:xanue yueOHOro MaTepuaJia

Koopannats! 1 BeKTOpHIL. JlekapToBbl KOOPAUHATHI B IpoCcTpaHcTBe. Dopmysia pacCTOSHUS
MEXIY ABYMS TOUKaMU. Popmyna paccmosanus om mouxu 00 niockocmu. [Ipoekuus BeKTopa
Ha ocb. KoopauHaTel BEKTOpA, CBA3b MEXKIy KOOpAMHATAMYU BEKTOpPA U KOOPAUHATAMU TOYEK.
JleficTBHS ¢ BEKTOpaMH, 3aJaHHBIMU KOOpAUHATAMM.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne28
CocraBreHne CrIpaBOYHOT0 MaTepHaia o TeMe «MeTo KOOpANHAT B IPOCTPAHCTBE.

Tema 8.6. [IpakTiueckoe 3aHsTHE
Ne35 «KoopauHaThl TOUYKH U
BEKTOPA».

Conep:xanue yueOHOro MaTepuaJia
ITpakTuueckoe 3ansatue NedS no reme «KoopIMHATBI TOUKU U BEKTOPay.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne28
CocraBieHue cipaBOYHOIr0 MaTepuaia no reme «Merox KoOpAuHAT B IPOCTPAHCTBEY.

Tema 8.7. CkansipHoe npou3BeicHUE
BEKTOPOB.

Conep:kaHue y4eGHOr0 MaTepuasia
VYron mexay Bekropamu. CKalisipHOE TPOU3BeIcHUE BEKTOPOB. DopMyIia Jijisi BBIYUCIICHUS
YIJI0B MCXKAY MPAMBIMHA U IIJIOCKOCTAMMA B ITIPOCTPAHCTBE.

JIP 2,4,23,30
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CamocrosiTeibHas padora odyuarommxcs Ne28 1
CocraBieHue CpaBOYHOI0 MaTepuaia 1o reme «Metoa KOOpAMHAT B IPOCTPAHCTBE»
Tema 8.8. JBrxenus. Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
BekropHoe ypaBHeHHe NpsAMOM U MIIOCKOCTH. Vcriosib30BaHNEe BEKTOPOB MIPH JJOKA3aTEIbCTBE 9
TEOpEM CTepeoMeTpun. Ilonamue o cummempuu 6 npocmpancmee (YeHmpaibHas, 0Ccesas,
3epkanvras). [lapanienbHblil nepeHoc.
CamocrosiTeibHas padora o0yuarommxcs Ne28 1
CocraBieHue cipaBOYHOI0 Marepuaia 1o reme «Metosa KOOpAMHAT B IPOCTPAHCTBE»
Tema 8.9. [IpakTuueckoe 3aHsTHE Copaepxxanue y4yeOHOIro MaTepuasa 9 JIP 2,4,23,30
Ne36 «IIpousBeneHre BEKTOPOBY. ITpakTruyeckoe 3ansatue Ne36 no teme «IIpousBesieHre BEKTOPOBY.
CamocrosiTeibHas padora odyuarommxcs Ne28 1
CocTaBieHue clipaBOYHOI0 MaTepuaia no teme «Mero KOOpAMHAT B IPOCTPAHCTBEY.
Tema 8.10. Pemenue IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE JIP 2,4,23,30
npoeCCHOHATBHBIX 3ajad. BektopHoe mpocTpaHCcTBO B Mpo(hecCHOHANBHBIX 3a/1a4ax. Pemenne 3aqay mo reme 9
«KoopauHatel 1 BeKTOpbI». Mcronp30BaHie KOOPAUHAT U BEKTOPOB IIPU PELIEHUU
MaTeMaTHYECKUX W MPUKIIATHBIX 3a/1a4.
CamocrosiTesibHast padora o0yuarommuxcs Ne28 1
CocTaBieHre CIpaBOYHOI0 MaTepuaia 1no reme «MeToJ] KoOOpAMHAT B IPOCTPAHCTBEN.
Tema 8.11. [IpakTuueckoe 3aHsATHE Copepxxanue yueOHOro MmaTepuasa 2 JIP 2,4,23,30
No37 «KoopiMHATHI U BEKTOPBIY. [Tpaktuueckoe 3anstue Ne37 no reme «KoopanHATHI M BEKTOPHIY.
CamocrositeibHas padora o0y4yarommxcs Ne28 1
CocTaBieHre CIpaBOYHOI0 MaTepuaia 1no reme «MeToJ] KoOOpAMHAT B IPOCTPAHCTBEN.
Paznen 9.
I'eomerpusi. MHOTOrpaHHUKH. 60
Tema 9.1. IlonsTie MHOrOrpanHuka. | Cojaep:kaHue yueOHOro MaTepuasa
Muororpanauku. Bepiunel, pedpa, rpaHu MHOTOrpaHHUKa. Pazeepmia. Muozoepanmvie 2 JIP 2,4,23,30
yenvl. Boinykavie mnocoepannuku. Teopema Jiinepa. apannenenunen. Ky6.
CamocrosiTeibHas padora o0y4yarommxcs Ne29
CocraBieHue cipaBoOYHOTro Matepuaia rno teme mno reme «Ilnomanp moBepxHocTu 1
MHOTOT'PaHHHKOBY.
Tema 9.2. IIpusma. Copnepxanue yueOHOro MmaTepuasa 5 JIP 2,4.23.30

[Tpusma, ee ocHoBaHUs1, OOKOBBIE pebpa, BEICOTA, OOKOBast MOBEPXHOCTD. [IpsimMast u
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HAKJIOHHAaA Impu3Ma. HpaBI/IJIBHaSI npusmMa. Perenne TUIIOBBIX 3aJa4 Ha BIYHUCJIICHHUC
mjomaan MOBEPXHOCTHU IMTPHU3MBI.

CamocrosiTeibHas padora o0yuarommxcs Ne29
CocraBieHue crpaBOYHOIr0 Marepuaia o teme mno reme «Iliomanp nopepxHocTu
MHOTOTPaHHHUKOBY.

Tema 9.3. Ilupamuna.

Conep:kanue y4eOHOT0 MaTepuaJia

[Tupamuna, ee ocHoBanue, O0OKOBBIE pedpa, BEICOTa, OOKOBas IOBEPXHOCTH. TpeyroiabHas
nupamuja. [IpaBunbpHas nupamuaa. Ycedennas nupamuaa. CeueHruss MHOTOTPaHHUKOB.
[Toctpoenue ceuenuid. [Ipencrapiienne o MPaBMIIBHBIX MHOTOTPAaHHHUKAX (TETpa’ap, KyoO,
OKTa’Ip, 1oJIeKadap U ukocadap). CummMerpust B KyOe, B mapajienenume/e, B Ipu3Me u
npamMu/Ie.

JIP 2,4,23,30

CamocrosiTesibHast padoTa o0yuarommuxcs Ne29
CocraBnieHue CIipaBOYHOr0 MaTepuaia o reme mno teme «llnomaas moBepxXHOCTH
MHOTOT'PAaHHUKOBY.

Tema 9.4. [IpaBusnbHbIC
MHOT'OI'PaHHHKH.

Conep:xanue yueOHOIro MaTepuaJia

Ceuenus mHororpanHukoB. [loctpoenue ceuenuid. [IpeacraBnenue o mpaBUIbHBIX
MHOTOTPaHHHKAX (TETpa’ap, Ky0, OKTadaAp, JoACKadap U ukocadap). CummeTpus B KyoOe, B
napajuieNienunesie, B npu3sMe U mupamue.

JIP 2,4,23,30

CamocrosiTe/ibHasi padoTa odyuarommuxcs Ne29
CocraBieHue CipaBoYHOr0 MaTepuana 1o Teme mno reme «llnomaas moBepXHOCTH
MHOT'OI'PAHHUKOB.

Tema 9.5. IlpakTudeckoe 3aHsTHE
Ne38 «IIpuzma u nupamuaa».

Conep:xxanue yueOHOro MaTepuaJia
[TpakTnueckoe 3ansatue Ne38 no reme «lIpusma u nupamuaay.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0yuarommuxcst Ne29
CocraBieHre cCpaBOYHOTO MaTepuaia 1o reme mno reme «lliomaas moBepXHOCTH
MHOTOTPaHHUKOB).

Tema 9.6. Pemenue 3amay

Coaep:xanue yueOHOro MaTepuaJia
Pemenwne 3amad mo reme « MHOTOTpaHHHUKHWY. MICTIOIB30BaHNE TEOPHUU TTO MHOTOTPAaHHUKAM
MIPY PEIICHUN MPUKIIATHBIX 3a/1a4.

CamocrosiTe/ibHasi padoTa odyuarommuxcst No29
CocraBieHre CpaBOYHOT0 MaTepuaia 1o reme mno reme «llnomaas moBepXxHOCTH
MHOTI'OI'PAHHUKOB.

JIP 2,4,23,30

Tema 9.7. IlpakTueckoe 3aHsiTHE

Coaep:xanue yueOHOro MaTepHaJia

JIP 2,4,23,30
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Ne39 «MHororpaHHUKN». ITpakTueckoe 3ansaTue Ne39 o reme «MHOTOIpaHHUKI.
CamocrosiTesbHasi padoTa o0yuyarwmmxcs Ne29
CocraBieHue CipaBOYHOTrO MaTepuaia no teme mno reme «Ilnomanp moBepxHocTu
MHOTOTPaHHHUKOB.

Tema 9.8. Llununap. Copaepxxanue yueOHOIro MaTepuasa
Tena u noBepxuoctH Bpauienus. Hunuuap u konyc. OcHoBaHue, BbICOTa, OOKOBast TP 2.4.23.30
MOBEPXHOCTH, 00pa3ymomas, pazseprka. Ocesvie ceueHus: u ceuerus, napaiieibHble »OT
OCHOBAHUIO.
CamocrosiTeibHas padora odyuarommxcs Ne30
CocraBieHnue cupaBo4HoOU Tabmuiel o TeMe «llnomaas moBEepXHOCTEH Te BpallCHHsI.

Tema 9.9. Konyc. Coaep:xanue yueOHOro MaTepuaJia
Konyc. Yceuennslit konyc. OcHoBaHUe, BEICOTa, O0KOBasi IOBEPXHOCTh, 00pa3yrolias, TP 2.4.23.30
pasBepTka. duaunc, eunepboia, napabona Kaxk cevenus Kouyca. Ljununopuveckue u >
KOHUYeCKUe N08epXHOCHIU.
CamocrosiTesibHas padora o0yuarommuxcs Ne30
CocraBieHne cipaBoYHON Ta0buuIel o Teme «I1momma e moBepXHOCTEH TENl BPALICHUS.

Tema 9.10. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30

NedQ «{unuHAp, KOHYCY. ITpakTaeckoe 3ansTue Nod0 o reme « [ lpmuHap, KOHYCY. T
CocraBieHue crpaBoyHOM TabuuIbl o Teme «I11omma e TOBEpXHOCTEH TNl BpALlICHUs».

Tema 9.11. Cdepa u map. Conep:xxanue yueOHOro MaTepuaJia
Hlap u cepa, ux ceuenus. KacarenpHas niaockocts k chepe. Chepa, énucannas é TP 2.4.23.30
MHO202PAHHUK, chepa, ONUCAHHASL OKOJI0 MHO202PAHHUKA. Y paBHEHUS CHEPBI U NIOCKOCHU. T
B3anMHoe pacnosioxenue cepsl U mi1ockocTH. [1nomans noBepXxHOCTH cdepsl, mapa.
CamocrosiTeibHas padoTa odyuyarommxces: Ne31
CocraBneHue KpoccBopia «MHOTOIpaHHHUKH U Tella BPALICHUS».

Tema 9.12. Pemienue 3amau. Conep:xxanue yueOHOIro MaTepuaJia
[Tnomaau noBepxHOCTEH KOMOMHUPOBAHHBIX reOMeTpUUecKuX Ted . CBONCTBO OMCCEKTPHUCHI
yII1a TpeyroibHHUKa. Penienne TpeyronbHUKOB. Brrancienne OucceKTpuc, MenaH, BICOT, P 2.4.23.30

4,23,

paauyCcoB BIMCAHHOW M ONMCAaHHOM OKpYKHOCTENH. DOPMYIIBI IJIOIMIAAN TPEYTOJIbHUKA!
dbopmyna ['epona, BeIpakeHUE TUIOMIAIN TPEYTOIbHUKA Yepe3 paJnyC BIIMCAHHOU U
ONMCAHHOM OKPYKHOCTEU. Pelenne TMnOBBIX 3aa4.

CamocrosiTeibHas padora odyuyarommxcs: Ne31
CocraBneHue KpoccBopsia «MHOTOIpaHHUKH U Tella BPAIIEHUs».
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Tema 9.13. [IpakTudeckoe 3aHsATHE
Nedl «Cdepa, mapy.

Coneprxanue y4eOHOro MaTepuasa
ITpaktrueckoe 3ansatue Nedl o reme «Cdepa, mapy.

JIP 2,4,23,30

CamocrosiTeibHast padoTa o0yuyarommxces: Ne31
CocraneHnue KpoccBopsia «MHOIOrpaHHUKH U Tella BPAIEHUs».

Tema 9.14. O0BEM IPSAMOYTOJILHOTO
napajuiefienuneaa, npsiMon Ipu3Mbl,
UUATTUHIPA.

Conep:xanue yueOHOro MaTepuaJia

OOBeMBI TEJ U TUIOMIAAN UX MTOBEpXHOCTEH. [lonamue 06 ob6veme mena. Omuoutenue
00beM06 n000OHbIX me/l. BRIYHCIIEHUE YIIIOB C BEPUINHOW BHYTPU M BHE KPYTa, yIiia MKy
XOpJOU U KacatesibHOU. TeopeMa o mpou3BeIeHUH OTPE3KOB X0opa. TeopeMa o KacaTeabHOU U
cekyueil. Teopema 0 cymMMe KBaApaToB CTOPOH U THArOHAJICH MMapaJljieJorpaMma.

JIP 2,4,23,30

CamocrosiTesibHast padora o0yuarommuxcs: Ne32
CocTraByieHHE CIIPABOYHOT0 MaTepuaa 1o Teme 1mo reme «O0bEMBI Te.

Tema 9.15. [IpakTrHueckoe 3aHsTHE
Ned?2 «OOBEMBI MHOTOTPAaHHUKOBY.

IIpodeccrnonaLHO-OPUEHTHPOBAHHOE COJIEPKAHME
[Tpaktryeckoe 3anstue Ne42 o Teme «OO0bEMBI MHOTOTPAaHHUKOBY.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne32
CocraBieHue cipaBOYHOro Marepuaia 1o reme 1no reme «O0bEMBI Tem.

Tema 9.16. O0bEM HAKIIOHHOM
MIPU3MBI, TUPAMUJIBI H KOHYCA.

Coaep:xanue yueOHOIro MaTepuaJia

®opmyibl 00beMa mUpaMuabl U KoHyca. GOpMyITBI IO M TOBEPXHOCTEH MIMHAPA U
KoHyca. nTerpanpHas ¢popMyiia o0bema: BeIYUCIEHHE 00BEMOB TeJ MO IUIOIMIAAM €ro
napajieNIbHbIX CEYEHUH.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne32
CocraBieHue cipaBOYHOr0 Marepuaa o reme 1no remMe «O0bEMBI Tem.

Tema 9.17. O0BEM 1mapa U MJI0MIATH
cdepsl.

Conep:xxanue yueOHOro MaTepuaJia
®opmynsl 06beMa 1mapa u miomann chepsl. O6bEM IAPOBOTO CErMEHTA, IIIAPOBOTO CIOS,
CEeKTOpa.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne32
CocraBiieHre CIIpaBOYHOr0 MaTtepuasa rno teMme 1mno treme «OO0bEMBI Te.

Tema 9.18. [TonoOue tei.

Coaep:xanue yueOHOro MaTepuaJia
I[Togo6ue Tei.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne32
CocraBieHue cipaBOYHOIr0 Marepuaia no reme 1no remMe «O0bEMBI Tem.

Tema 9.19. Petuenue
npodeccHoHaNbHBIX 3ajad.

Conep:xxanue yueOHOro MaTepuaJia
Pacuer o6beMa BMeCTUMOCTH BellecTB. BriricaHHbIE ¥ ONMTUCAaHHBIE MHOTOYTOJIbHUKH.
CaoiicTBa 1 IMMPU3HAKH BIIMCAHHBIX W OIMMMCAHHBIX YETHIPEXYTOJIbHUKOB. FeOMeTpH‘-IeCKI/Ie

OK 2
JIP 2,4,23,30
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MecTa Touek. Pelienue 3a1a4 ¢ moMoIplo reOMETPUUECKUX IIPe0Opa3oBaHuil U
reoMeTpuueckux Mect. Teopema Yeswvi u meopema Menenas. Innunc, eunepbona, napabona
Kax 2eomempuyeckue mecma mouex. Hepaspewumocmo knaccuueckux 3a0a4 Ha noCmpoeHue.
Kelic — craguu «PenieHne TUIOBBIX 3a/1a4 HA BBIYMCIICHUE IO U 0ObEMOB.
CamocrosiTeibHas padora o0yuarommxcs Ne32 1
CocraBieHue cipaBOYHOI0 Marepuaia 1o reme 1no remMe «O0bEMBI Tem.
Tema 9.20. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa 5 TP 2.4.23 30
Nod3 «O0BEMBI TEN. [Tpaktrueckoe 3ansTue Ne43 o reme «OOBEMBI TEI». >
CamocrosiTesibHas padoTa o0yuarmuxcs: Ne33 1
Perienue sK3aMeHaIIMOHHBIX 3a]1a4.
Paznea 10.
YucioBble 1 OyKBeHHbIE 27
BbIpa:keHus. KoMiuiekcHble yucJa.
Tema 10.1. KommuiekcHble uncia u Copepxxanue yueOHOIro MaTepuasa
apupMeTHyecKre ornepanuy Ha KommnekcHsle uncina. ['eomerpudeckas HHTEpIpETaLUs KOMIIJIEKCHBIX YHUCEIL. 9 TP 2.4.23.30
HUMH. JleiicTBuTenbHAs 1 MHAMAsl 9aCTh, MOJYJIb M apTYMEHT KOMITJIEKCHOTO unciia. KoMIuiekcHo T
COIPSKEHHBIE YUCIIA.
CamocrosiTesibHast padoTa odyuarommuxcs Ne34 1
CocraBieHue cipaBOYHOro Marepuaia o reme «KommiekcHble yuciay.
Tema 10.2. KommiekcHbie uncia. Conep:xxanue yueOHOro MaTepuaJia
Tpuronomerpudeckas popma 3anucu KOMIIJIEKCHBIX YHcel. ApudMeTHuecKkue 1eicTBrs Hall 2 JIP 2,4,23,30
KOMILUIEKCHBIMHU YUCIIAaMH B pa3HbIX (hopMax 3aImucH.
CamocrositeibHas padora o0y4yarommxcs Ne34 1
CocTraBieHre CIpaBOYHOro MaTepuaia 1o reme «KommuiekcHble unciay.
Tema 10.3. IIpakTuueckoe 3ansTHe Copepxanue yueOHOro MmaTrepmuasa
Nod4 «JleicTBUS C KOMIUIEKCHBIMH [Tpaktuueckoe 3anstue Ned4 o reme «JleCTBUS ¢ KOMIUIEKCHBIMUA YUCIIaMU B 2 JIP 2,4,23,30
qucIaMHy B anredpandeckoit popmey». | anreOpandeckoit popmey.
CamocrosiTe/ibHasi padoTa odyuarommuxcs Ne34 1
CocTaBieHue CipaBOYHOro Marepuaia mno reme «KomriekcHble yuciay.
Tema 10.4. KomruiekcHble yncna u Copaepxxanue y4yeOHOro MaTepuasa 5 TP 2.4.23 30
KBaJpaTHbIC YPABHEHUS. Penienne KBaipaTHBIX YpaBHEHUH C OTPUIATENBHBIM JUCKPUMUHAHTOM. T
CamocrosiTeibHas padora o0yuarommxcs Ne34 1

CocraBnenne CIIPAaBOYHOI0 MaTcpuaja 1o TeMe «KoMmaekcHbIe dncaay.
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Tema 10.5. IIpakTuueckoe 3ansTHE Copaepxxanue yueOHOro MaTepuasa
No45 «KBaapatHbie ypaBHEHUS C [IpakTuueckoe 3anarue Ned5 no teme «KBagparHbie ypaBHEHUS C OTPULIATEIIBHBIM 2 JIP 2,4,23,30
OTPULIATEIBHBIM JUCKPUMUHAHTOM ». | TUCKPUMHUHAHTOM ».
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne34 1
CocraBiieHre CIpaBOYHOI0 MaTepuaia 1o reme «KoMIuieKCHbIE Ynciay.
Tema 10.6. Bo3senenue Conep:kanue y4eOHOT0 MaTepuaJia 5 JIP 2.4.23.30
KOMILIEKCHOTO YHCIIa B CTEIICHb. Boszseodenue 6 namypanvnyio cmenens (chopmyna Myaspa). Ochosnas meopema aneedpul. T
W3Bneyenue kopHeil u3 CamocrosiTesibHas padoTa odyuarommxcs Ne34 1
KOMILJIEKCHOTO YHUCIIA. CocraBieHre CIpaBOYHOI0 MaTepuaia 1o reme «KomiuiekcHble ynciay.
Tema 10.7. [IpakTHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
No46 «Bo3BeaeHue KOMIIEKCHOTO [Ipaktuueckoe 3anstue Ned6 o reme «Bo3BezeHNE KOMIIJIEKCHOTO YUCIa B HATYPaIbHYIO 2 JIP 2,4,23,30
Yrclia B HATYPaJIbHYIO CTETICHDY. CTETICHbY.
CamocrosiTesibHas padora o0yuarommuxcs Ne34 1
CocraBieHre CIPaBOYHOI0 MaTepuaia 1o reme «KomIuiekcHble unciay.
Tema 10.8. ®opmbl 3anucu Coaep:xxanue yueOHOro MaTepuaJia
KOMILIEKCHBIX YHCEIL. Anrebpanueckasi U TPUTOHOMETpUYecKast (POPMBI 3aITMCH KOMIUIEKCHBIX YHCEI. 2 JIP 2,4,23,30
ApudmeTrndeckne neicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH B pa3HbIX (hopMax 3amuc.
CamocrosiTe/ibHasi padoTa odyuarommuxcs Ne34 1
CocraBiieHHe CIIpaBOYHOr0 Marepuaina no reme «KommiekcHele yncnay.
Tema 10.9. [IpakTnueckoe 3ansTHE IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE
Ned7 «JleiictBus Han komIuiekcHbIMU | [IpakTuueckoe 3anstre Ned7 mo teme «JleiicTBHs HaJl KOMIUIEKCHBIMU YHCIAMH B Pa3HbIX 2 JIP 2,4,23,30
qlclIaMU B pa3HbIX QopMmax 3anucuy». | Gpopmax 3amucmy.
CamocrositeibHas padora o0y4yarommxcs Ne3S 1
Pemenne sk3amMeHaIMOHHBIX 3a7a4 1o TeMe «KoMIiekcHble unciay.
Paznea 11.
DJieMeHTbl KOMOMHATOPHUKH,
CTATUCTUKHU U TEOPHH 12
BeposiTHOCTell. OCHOBHbIE IOHATHS
KOMOUHATOPHKH.
Tema 11.1. OcHOBHBIE IOHATHUSA Copaepxxanue y4yeOHOro MaTepuasa
KOMOHWHATOPHKH. [ToouepenHblit 1 OTHOBPEMEHHBIHM BHIOOP HECKOIBKUX AJIEMEHTOB M3 KOHEYHOTO MHOKECTBA. 2 TP 2.4.23 30
3,23,

®dopmyrna yncia IEPeCTaHOBOK, COYETAaHUH, pa3MelieHui. Perenne KoMOMHATOPHBIX 3a/1a4.

®opmyna 6unoma Hetotona. ColicTBa GMHOMUANBHBIX K03 duenToB. TpeyroiabHUK
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ITackais.
CamocrosiTesibHasi padora o0yuarwmmxcs Ne36
CocraBieHne cipaBOYHOI0 MaTepuaa 1o TeMe « DJEMEHTbl MaTEMATUYECKOM CTaTUCTHKH, 1
KOMOUMHATOPUKH U TEOPUU BEPOSITHOCTEN».
Tema 11.2. [IpakTnueckoe 3ansTHE Copepxxanue yueOHOIro MaTepuasa 5 TIP 2.4.23 30
Ne48 «IlepecTtaHOBKH, pa3MeIICHHUS, ITpakTuueckoe 3ausaTue Ned8 no treme «llepectaHOBKH, pa3MENICHUS, COUYECTAHUY. >
COUYETaHHUSI. CamocrosiTeibHast padota odyuyarommxcst Ne36
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe « IeMEHTbl MaTeMaTUYeCKON CTaTUCTUKH, 1
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN».
Tema 11.3. Pewienue 3anau. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 5
Pemienne koMOMHATOPHBIX 3a]1a4. JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne36
CocraBieHue clipaBOYHOI0 MaTepuaia o TeMe « IeMEHTbl MaTeMaTUYeCKON CTaTUCTUKH, 1
KOMOMHATOPUKHU U TEOPUU BEPOSITHOCTEW.
Tema 11.4. [IpakTuueckoe 3aHsTHE IIpodeccnonabHO-OPHEHTHPOBAHHOE COJAEPKAHNE 5 JIP 2.4.23.30
Ned9 «KombuHaTopuka. ITpakTueckoe 3anstue Ne49 o reme «KomOuHaTopukay. T
CamocrosiTesibHast padora o0yuarommuxcs Ne36
CocraBieHne cCipaBOYHOI0 MaTepuaa 1o TeMe « JeMEHThl MaTeMaTHYeCKON CTaTUCTHKH, 1
KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEI.
Paznen 12.
JIeMeHTbI KOMOMHATOPHUKH,
CTAaTUCTHUKHU U TEOPHUH 15
BeposiTHOCTel. OCHOBHBbIE NOHATHS
TeOPHUH BepPOSITHOCTEIA.
Tema 12.1. OcHOBHBIE IOHATHSA Copepxanue yueOHOro MmaTrepmuasa
TEOPHUH BEPOATHOCTEN. DneMeHTapHBIE U CII0KHbBIE COOBITUSA. PaccMOTpeHue ciayyaeB U BEPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTD MTPOTHBOIIOJIOKHOTO COObITHS. [loHamue o
He3asucumocmu coovimuti. Bepossimuocme u cmamucmuyeckas 4acmoma HacmynJjieHus 9 OK 7
cobvimus. Knaccudeckast BEpOSTHOCTHAS CXeMa JUIsl pABHOBO3MOXKHBIX MCTIBITaHUN. [IpaBuiio JIP 2,4,23,30
reOMETPUUECKUX BeposiTHOCTEN. Vcrnonp30BaHe KOMITBIOTEPHBIX TEXHOJIOTUN AJI CO3AaHUS
6a3bl 1aHHBIX. BeposTHOCTHAst cxema bepHyium, Teopema beprysuiu, monsTie
MHOTOTPaHHHK PacIpeIeIeHHUs.
CamocrtosiTeibHas padora o0yuyarommxcest Ne37 1
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CocraBiieHH€ CIIPaBOYHOT0 MaTepuasa o TeMe «JIeMEHTbl MAaTEMAaTUYECKONU CTaTUCTUKH,
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN ).

Tema 12.2. [IpakTuueckoe 3aHsTHE
No50 «Teopust BeposSTHOCTEI».

Conep:xanue yueOHOro MaTepuaJia
ITpakTrueckoe 3ansatue NeS0 no reme «Teopus BEpOSITHOCTEN.

JIP 2,4,23,30

CamocrosiTeibHast padoTa o0yuyarommxces: Ne37
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe « IeMEHTbl MaTeMaTUYeCKON CTaTUCTUKH,
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN».

Tema 12.3. Di1eMeHTEBI
MAaTEMATHUYECKON CTATUCTUKH.

Conep:kanue y4eOHOT0 MaTepuaJia
TabnuuHOe U rpadudeckoe MpeACcTaBlIeHUE TaHHbIX. Yuci08vle Xapakmepucmuku psoos
OAHHbIX.

JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuarommxcs: Ne37
CocraBieHue cClpaBOYHOI0 MaTepuaia o TeMe « IeMEHTbl MaTeMaTUYeCKON CTaTUCTUKH,
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN».

Tema 12.4. [IpakTuueckoe 3aHsTHE

Neb51 «MaTteMmaTH4uecKast CTAaTUCTHKAY.

Coaep:xanue yueOHOro MaTepuaJia
[Tpaktiueckoe 3austue No51 o reme «MaremaTudecKasi CTATUCTHKAY.

OK3
JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuyarommxcs: Ne37
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe « IeMEHTbl MaTeMaTUYeCKON CTaTUCTUKH,
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN».

Tema 12.5. Peuienue
npodeccuoHalbHbIX 3ajau.

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE
BeposiTHOCTB B 3371auax TEXHOJIOTUYECKOTO MPOQUIIS.

OK1
JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcest Ne37
CocraBieHne ClipaBOYHOTO MaTepHaia Mo TeMe « JIeMEHThl MaTeMaTHYeCKON CTaTUCTHUKH,
KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEN.

Paznen 13.
YpaBHeHHS U HEPABEHCTBA.

27

Tema 13.1. O6mmue MeTO1bI pelIeHus
YPaBHEHUHU.

Conep:xxanue yueOHOIro MaTepuaJia

Pemienune panoHabHBIX, TOKa3aTeIbHBIX, JIOTApU(PMUIECKUX U TPUTOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB. Pelenne nppauroHaIbHbIX YPABHEHUMN U HEPAGEHCMS.
PaBHOCHIBHOCTH ypaBHEeHM. crionb30BaHe CBOMCTB U rpa)uKoB (GYHKLUH NPH pEILICHUH
YpaBHEHUM.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuarommxcs Ne38
CocraBreHre CIpaBOYHOTO MaTepHaia Mo TeMe «YpaBHEHHUS U HepaBeHCTBA. CHCTEMBI
yYpaBHEHHMI U HEPABEHCTBY .
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Tema 13.2. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa TIP 2.4.23.30
No52 «Pemienue ypaBHEHUI». ITpakTrueckoe 3ausaTue Ne52 no teme «Penienue ypaBHEHUN. >
CamocrosiTeibHas padora o0yuarommxcs Ne38
CocraBieHue cipaBOYHOI0 MaTepuaia 1o TeMe «YpaBHEHUs U HepaBeHcTBA. CHCTEMbl
YpaBHEHUI U HEPABEHCTBY .
Tema 13.3. O6mmue metos! pemienus | Coaep:kaHue y4eOHOTo MaTepHajia
HEPABEHCTB. JlokazarenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpeiHeM apupMETUIECKOM U CpPEeTHEM
T€OMETPUUYECKOM JIBYX UHcell. PereHune painoHaibHbIX, TOKA3aTeIbHBIX, JOTapU(MHUICCKIX JIP 2,4,23,30
Y TPUTOHOMETPUYECKUX HEPABEHCTB. PeleHre nppaluroHalbHbIX HEPABEHCTB.
PaBHOCHJIBHOCTD HEPABEHCTB.
CamocrosiTeibHas padora odyuarommxcs Ne38
CocrasieHne cripaBOYHOI0 MaTepuaa 1o TeMe «YpaBHEHHs U HepaBeHCTBA. CHUcTeMBI
YpaBHEHUI U HEPABEHCTBY.
Tema 13.4. Pewienue ypaBHeHu# u Coaep:xanue yueOHOro MaTepuaJia
HEpPABECHCTB. Hcnonp3oBanne CBOMCTB U rpaduKoB (PYHKUMN IPU PELLIEHUU YPAaBHEHUIM U HEPABEHCTB.
Merton unTepBanoB. M300paxxeHue Ha KOOPIMHATHOM IIIOCKOCTH MHOXKECTBA PEILICHU
YPAaBHEHUI U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTeM. Pemienue ypaBHEHUN U JIP 2,4,23,30
HEPaBEHCTB C MOAYJIEM, PaCKpbIBasi MOAYJb 10 ONPEAEICHNI0, TpapUUeCcKH U UCTIOIb3Ys
CBOMCTBa (PyHKIIMI BXOJSAIINX B BhIpaxkeHUe. Pelienrie ypaBHEHUH U HEPAaBEHCTB C IBYMs
NIEPEMEHHBIMH.
CamocrosiTeibHas padora odyuarommxcs Ne38
CocraBieHne cCripaBOYHOr0 MaTepuaa 1o TeMe «YpaBHEHHs U HepaBeHCTBA. CHucTeMBI
YpaBHEHUI U HEPABEHCTBY.
Tema 13.5. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa TP 2.4.23 30
Neb53 «Pemienne HepaBeHCTBY. ITpakTnueckoe 3ansaTue Ne53 o reMe «PenieHue HepaBeHCTBY. S
CamocrosiTeibHas padora odyuarommxcs Ne38
CocraBieHne cCipaBOYHOI0 MaTepuaia 1o TeMe «YpaBHEHHs U HepaBeHCTBA. CHucTeMbl
YpaBHEHUH U HEPABEHCTBY.
Tema 13.6. CucteMbl ypaBHEHHH. Copaepxxanue yyeOHOIro MaTepmuasa
3aia4yn ¢ mapamMeTpamu. OcHOBHBIE IPUEMBI PEIICHUS CUCTEM YpaBHEHHI: MOACTaHOBKA, AJIreOpandecKkoe CI0KEeHHE,
BBCJICHHE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTL YPaBHEHUM, HEPABEHCTB, CUCTEM. PeleHne JIP 2,4,23,30

CUCTEM YPaBHEHUH C ABYMs HEM3BECTHBIMHU (IIpocTeiire Tumbl). Pemenue cucrem
HEPaBEHCTB C OJHOW IIEPEMEHHOM.
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CamocrosiTeibHas padora o0yuarommxcs Ne38
CocrasieHne cripaBOYHOr0 MaTepuaia 1o TeMe «YpaBHEHHs U HepaBeHCTBA. CHucTeMBl
YpPaBHEHUI U HEPABEHCTBY.

Tema 13.7. [IpakTrueckoe 3aHsTHE
Ne54 «CucteMbl ypaBHEHUI.

Conep:kanue y4eOHOT0 MaTepuaJia
ITpakTueckoe 3ansaTue Ne54 o reme «CUCTEMBI ypaBHEHUI.

JIP 2,4,23,30

CamocrosiTesbHasi padora o0yuyarwmmxcs Ne38
CocrapiieHue CIIpaBOYHOr0 MaTepuaia o TeMe «YpaBHEHUs U HepaBeHCTBA. CUCTEMBI
YpaBHEHUN U HEPABEHCTBY.

Tema 13.8. [IpakTuueckoe 3aHsTHE
No55 «ITapameTpsi».

Coaep:xanue yueOHOIro MaTepuaJia
IIpaktuueckoe 3anstue Ne55 no reme «llapameTrps.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne38
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe «YpaBHEHHs U HepaBeHcTBa. CHCTeMbl
YPaBHEHUI U HEPABEHCTB).

Tema 13.9. Peruenue
mpodeccCHOHaIbHBIX 3ajad.

HpO(l)ecCI/IOHaJIbHO'OpI/IeHTI/IPOBaHHOC coacpkanue

HaxoxaeHnne HeM3BECTHOM BEJIMUMHBI B 3aJa4aX TEXHOJIOTHUECKOr O HpO(i)I/IJ'IH .HpI/IMeHeHI/Ie
MAaTCMAaTUYCCKUX MCTOAOB JIA PCHICHUS COACPIKATCIIbHBIX 3aaa4 U3 Pa3JIMYHbIX obOnacreit
HAYKHU U IIPAKTUKH. I/IHTepHpeTaHI/IH pe3yiibTara, YUCT pCaJIbHbIX OFpaHH‘IeHHﬁ.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne38
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe «YpaBHEHHs U HepaBeHCTBA. CHCTEMbI
YpaBHEHUI U HEPABEHCTBY.

Pazpen 14.
YucsioBble 4 OyKBEHHbIE
BbIpa:KeHHsl. MHOro4/1eHbl.

21

Tema 14.1. MHOrowIeHsI OT OQHOMI
[IEPEMEHHOM.

Conep:xanue yueOHOro MaTepuaJia

MHorouyieHsl 0T OHON NEPEMEHHOMU. [[eTMMOCTh MHOTOUIEHOB. JleneHne MHOTOWIEHOB C
ocTaTKoM. ParmoHanbHble KOPHU MHOTOWICHOB ¢ LIeTbIMH K03 dunnentamu. Cxema
T'opuepa. Teopema be3y. Uucno kopueir MHOrousieHa. @opmysibl COKpAILIEHHOTO YMHOKEHUS
JUIs cTapmux creneHeil. bunom HeroToHa.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne39
CocraBiieHHE CIIPaBOYHOTO MaTepHraia mo TeMe « MHOTOUICHBI».

Tema 14.2. MHOTOWIEHEI OT
HECKOJIbKUX MePEMEHHBIX.

Coaep:xanue yueOHOro MaTepuaJia
Muoecounenvl om HeCKONbKUX NEPEMEHHBIX, CUMMempudecKue MHO204.1eHbl. MHOTOUYIIEHBI OT
JIBYX TIEPEMEHHBIX.

JIP 2,4,23,30

50




1 2 3 4
CamocrosiTeibHas padora odyuyarommxcs Ne39 1
CocrasieHne cCIpaBOYHOr0 MaTepuaia 1o reMe « MHOrousaeHs».
Tema 14.3. [IpakTuueckoe 3ansTHE Copaepxxanue yueOHOro MaTepuasa 5 JIP 2.4.23.30
No56 «MHorousIeHb». IIpakTrueckoe 3ansaTue NeS6 no reme «MHOTOWICHBI. >
CamocrosiTeibHas padora odyuarommxcs Ne4( 1
Penienne sK3aMeHaIMOHHBIX 3a1a4 110 TeMe «MHOro4JIeHsD.
Tema 14.4. YpaBHEeHUsI BBICIINX Copaepxxanue yueOHOIro MaTepuasa
CTCICHEH. Pelienue ypaBHEHH BBICIIIMX CTEIIEHEH: METOJIOM Pa3I0KEHUs HA MHOKUTEIU U METOJIOM 2 JIP 2,4,23,30
BBEJICHMS] HOBOW IIEPEMEHHOM; METOJI pEHICHUSI BO3BPATHBIX YPAaBHEHUM.
CamocrosiTesibHast padora o0yuarommuxcs Ne4( 1
Pemenue sk3aMeHaIIMOHHBIX 3a7a4 10 TeMe «MHOTo4JIEHbD.
Tema 14.5. [IpakTuueckoe 3ansaTne Copeprxxanue y4yeOHOIro MaTepuasa 5 JIP 2.4.23 30
No57 «YpaBHeHUs BbICIINX IIpaktuueckoe 3anstue Ne57 «YpaBHEHUs BBICHIMX CTEIEHEN. CTT
CTETIEHEN. CamocrosiTeibHas padora odyuyarommxcs: Ne41 1
Penienne sK3aMeHaIMOHHBIX 3a4a4 110 TeMe «MHOTrowIeHbD.
Tema 14.6. Pemenue IIpogeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
npoecCHOHANBLHBIX 3ajiau. HaxosxneHne Heu3BeCTHOM BEIMUYMHBI B 33/1a4axX TEXHOJIOrn4Yeckoro npoduis. Pemenue 2 JIP 2,4,23,30
YpaBHEHUH BBICIINX CTENEHEH pa3IMYHbBIMU METOJAAMH.
CamocrositeibHas padora o0y4yarommxcest Ne41 1
Pemenne sk3aMeHaIMOHHBIX 3a7a4 10 TeMe «MHOTO4JIEHbD.
Tema 14.7. O60061eH1Ee U Copepxanue yueOHOro Mmarepuasa 2 TP 2.4.23 30
cucTeMaTu3anus 3HaHH. O6o006menue u cucreMmarusanus 3Hannil. [logsenenue uroros 3a Il cemectp. >
CamocrosiTeibHas padora o0y4yarommxcs Ne42 1
[ToaroroBka MatepuagoB COOOIICHUI W MMPE3CHTAIIH JIJIsl CAAYH.
Bcero: 459
IIpomexyTouHas arrecTauus: nucbMeHHbI dk3ameH (I, 11 cemecmp)
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1 TpeGoBaHNsi K MUHUMAJBLHOMY MATEPHAIBLHO-TEXHUYECKOMY 00ecredeHn 0

VYuebHas TUCHUIUIMHA PeAIn3yeTcs B ydeOHOM KaOMHETe MPUKIIAIHON MaTeMAaTUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— MOCaJ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOLIHXCS;

— paboyee MeCTO MpenoaBaTes;

— METOJAMYECKHE MaTepuabl O JUCIUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyZ0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEeOOBAaHUSM O€30MaCHOCTH H
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXKHOCTh MHOTO(YHKIIMOHAJIBLHOTO HCIOJIb30BaHUS KaOWHETa, C
LENBI0 U3YyYCHHS COOTBETCTBYIOLIEH JUCHUIUIMHBL, MYJIbTUMEIUHHOE 000pymoBaHHE (TMPOEKTOp H
MIPOEKIIMOHHBINA PKpaH UM UHTEPaKTUBHAsS JOCKA), IOKAIbHAsI CeTh C BBIXOJIOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
UuranpHelii 3a1. OCHALIEHHOCTh: pabodee MecTo, KOMIbIOTEP (HOYTOYK) C IOCTYIIOM K ceTu «/HTepHeT»
u OUOC.

HaumeHoBaHue crelalbHOTO MOMEIICHUS: yueOHasi ayAUTOPUsS IS TPOBEACHUS MPAKTUYECKUX
3aHATUN, TPYNNOBBIX KOHCYIbTALIMM, WHIUBUAYaJIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJI,
MPOMEXYTOUHOM aTTecTaluuu, YdeOHas ayAuTOpPHUM, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu oOyuenus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecneYeHns :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl 211OC OpUIIC

AutoCAD

KOMIIAC-3D

IIpu u3yvyeHun IMCHUILUIMHBI B (popMaTe 2JIEKTPOHHOT0 00y4eHus ¢ ucnouab3dopannem 10T

HeorpanuueHHass BO3MOXXHOCTh JocTymna oOyuatomerocss k OMOC u3 m1000# TOUYKH, B KOTOpOH
UMeeTCsl JOCTYIl K HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «lHTepHeT» (nmamee - ceThb
«MHTEpHET»), KaK Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHpepenicBszn JNOC (MoOMIbHAS U JEKCTOMHAS BEPCUH WITH KE
BEO-KJIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluu J10JIKEH
MMETb MeYaTHbIe U/WIH 3JIEKTPOHHBIE 00pa3oBaTelbHble M NHPOPMALMOHHBIE PECYPCHI, PEKOMEH1YyeMbIe
JUIS CTIOJIb30BAaHUS B 00pa30BaTEIbHOM MPOIIECCE.

ITepeyennb pexoMeHayeMbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0M0JINOTEYHOT0 (POHAA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Havanma MaremMaTudeckoro ananmusa 10- 11 kmaccel: yueOHUK A 00I1e00pa3oBaTeIbHbBIX
opranu3aiuii: 6a3oBblii ypoens: B 2 4. U. 1/ A.I'. Mopakosuy, I1.B. CemenoB, —11-e u3n., crep. — M.:
MmuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: aiaredpa ¥ Hayajla MaTeMaTHYECKOTO aHAN3a, T€OMETPHsL.
Anrebpa u Havaia maremaruuyeckoro anamusza 10- 11 kmaccel: yuyeOHUK 171 0011eoOpa3oBaTeIbHBIX
opranuzanuii: 6a3oBblil ypoBeHb: B 2 u. Y. 2 / [A.I'. Mopakosu4 u ap.]; mox pea. A.I'. Mopakosuya. —11-
e u3a., crep. — M.: Muemo3suHa, 2022. — 271c.
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JlonoTHUTeIbHbIEe HCTOYHUKH (/17151 BBITTOJIHEHUSI BHEAYTUTOPHOM CaMOCTOSATEIbHON paboThI):

1. AnekcannpoB A.Jl. Maremarnka: anreOpa U Hadaja MaTeMaTHYECKOTO aHaiu3a. [ eomeTpus.
10-11 xmaccel: yueO. mis obmieoOpazoBar. Opranm3anuii: 0a3oBeld u yriryon. ypoBHu / ALl
Anexkcannpos, A.JI. Bepuep, B.W. Peokuk. — 3-¢ uzn. — M.: [Ipocsemenne,2018. — 255 c.

2. bammako, M.M. Maremaruka: yaeOHUK [DnekTpoHHbii pecypc] / M.U.bammakoB — 2-¢
u3a., crep. — MockBa: KHOPYC, 2021. — 394 c. — (Cpeanee npodeccuoHaibHoe 00pa3oBanue). Pexxum
noctyna: https://book.ru/book/939220

Ilepuoauyeckne U3IaHUA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOr

Ilepedyenb npodeccuoHaTIbLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

1. DOmnexrponnas wunHpopmanuoHHas oOpazoBarenbHas cpena OpHUIIC. — Pexum nocryma:
http://mindload.ru/

2. CIIC «Koucynabrant [Tmtoc» — Pexxum noctyna: http://www.consultant.ru/

3. Hayunas snexrponnas 6ubmmorexa eLIBRARY.RU — Pexxum nocryna: https://elibrary.ru/

4. OBC Y4eOHO-METOAMYECKOro IIEHTPa MO OOpa30BaHUIO HA JKEIE3HOJOPONKHOM TPAHCIOPTE
(OB YMILI XKT) — Pexxum noctyna: https://umczdt.ru/

5. OBC usnarenncrBa «Jlanb» — Pesxxum mpoctymna: https://e.lanbook.com/

6. ObC BOOK.RU- Pexum nocrymna: https://www.book.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOU JTUCIUILIAHBI

KonTponb u oueHka pe3ylbTaTOB OCBOCHHS
Mpeno/iaBaTesieM B MPoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN, TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS
oOyyarolUMuUCs MHAUBUIYaNbHBIX 3amaHuil. Ilpomexxyrounas arrecranuss B ¢GopMe HUCHMEHHOIO

OK3aMCHa.

y4eOHON  JUCITUTUIHMHBI

OCYIICCTBIIACTCA

OO01me KOMIeTeHIUH

THun oeHoYHbIX

Oynymei mpodeccun,
NpOSIBIATE K HeH
YCTOWYMBBIN UHTEPEC.

(OK), THYHOCTHBIE Paznen/Tema .

pe3yabTatsl (JIP) MEpONpHSTHH
OK1. ITonmmats | P1, Tema 1.7, TectupoBanue
CYILIHOCTh u | P6, Tema 6.7, 6.26 VYerHblit onpoc
COIIMATIBHYIO P7, Tema 7.9 Pe3ynbTaT BBITTOTHEHUS
3HA4UMOCTh cBoeil | P12, Tema 12.5 BHEAYJUTOPHBIX

CaMOCTOATCIIbHBIX pa60T

BBIOMPATH THITOBBIE
METOJIBI ¥ CITIOCOOBI
BBITTOJIHEHUS
poheCCUOHATIBHBIX
3ajJa4, OICHUBATh MX
3 PEKTUBHOCTD U

JIP 2,4,23,30

OK 2. OpranuzoBsiBath | P9, Tema 9.19 TectupoBanue
COOCTBEHHYIO YcTHBII onpoc
JeSITeNIbHOCTb, Pe3ynbrar BeIMOTHEHUS

BHEAYJUTOPHBIX
CaMOCTOSITEJIbHBIX paboT

CUTyallUsIX U HECTH 3a
HUX

OTBETCTBEHHOCTh

JIP 2,4,23,30

Ka4eCTBO.

JIP 2,4,23,30

OK 3. IIpuanmars P12, Tema 12.4 TectupoBanue
peleHus B YeTHBIN onpoc
CTaHJIapPTHBIX U Pesynprar BBINOJIHEHUS
HECTaHIapTHBIX IPAaKTUYECKUX paboT

PCSYJ'II)TaT BBIITOJIHECHU L
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

OK 4. OcymiecTBisTh
TIOUCK H
WCTIOJIh30BaHUE
uHpopManuy,
HE0OXO0TMMOM JIst

3¢ EeKTUBHOTO
BBITTOJTHCHUS
npodeccnoHaNbHBIX
3ajad,
npoecCHOHATBEHOTO U
JMYHOCTHOTO Pa3BUTHSI.

P5, Tema 5.1

TecTtupoBanue

YCTHBIN onpoc
Pe3ynbrar BeIMOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

JIP 2,4,23,30

OK 5. Ucnonb3oBathb P11, Tema 11.3 TectupoBanue
nH(OPMALIMOHHO- YcTHbI onpoc
KOMMYHHKAIIMOHHBIE Pe3ynpTar BEINOJIHEHUS
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TEXHOJIOTUH B
npodeccnoHaTbHOMI
JeATEIbHOCTH.

JIP 2,4,23,30

BHEAYIUTOPHBIX
CaMOCTOSITENIBHBIX paboT

OK 6. PaGorats B
KOJUIGKTHBE U KOMaHJIE,
3¢ pexTUBHO 00MmATHCS
C KOJIJICTaMH,
PYKOBOJICTBOM,

NOTPeOUTENAMHU.
JIP 2,4,23,30

P5, Tema 5.16

TectupoBanue

VYerHbli onpoc
PesynbTat BbINONHEHUS
NPAaKTUYECKUX paboT
PesynpTat BbINONHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITEJIbHBIX paboOT

OK 7. Bpats Ha ce0s
OTBETCTBEHHOCTb 3a
paboTy 4IeHOB

P12, Tema 12.1

TectupoBanue
VYcrHblii onpoc
Pe3ynbrar BINOIHEHUS

IJIAHUPOBAaHUU U
OpraHu3aIu padoThl
CTPYKTYpPHOTO
HOJ[pa3/IeICHUsl.

JIP 2,4,23,30

KOMaH/IbI BHEAYJUTOPHBIX
(MOTYMHEHHBIX), CaMOCTOSITEIIbHBIX padOT
pe3yabTaT

BBITIOJHEHUS 3aIaHU .

CUTYyaLUSAX

JIP 2,4,23,30

I1K2.5 Mamepsars | PS, Tema 5.7 TectupoBanue
OCHOBHBIE YcTHBIM onpoc
XapaKTEPUCTUKU Pe3ynbpTar BbIOJIHEHUS
TUTIOBBIX KaHAJIOB BHEAYJUTOPHBIX

CBS3H, KaHAJIOB CaMOCTOSITENIbHBIX PaboT
paanocsssu,

IPYIIIOBBIX u

JIMHEWHBIX TPAKTOB.

JIP 2,4,23,30

[IK 4.1 YuactBoBats B | P1,Tema 3.15 TectupoBanue

YCTHBIN onpoc
PCSYJ'II)TaT BBIITOJIHECHU L
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

5. HEPEYEHbB UCIIOJIB3YEMbIX METOJOB OBYUYEHUSA

5.1 IlaccuBHBIE: JICKIIUH, TECTUPOBAHUE 110 Pa3eiiaM.
5.2 AKTHBHBbIE M MHTEPAKTHBHbBIE: Keiic — cTaanuu, OpelH-pUHT.
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