MunucrepcTBO 00pa3oBanus U Hayku Pecryonmku TaTtapcran
['ocynapcTBeHHOE aBTOHOMHOE MPOGeCCHOHAIBHOE 00pa30BaTEbHOE YUPEKICHNUE
«Enaly XCKuil MOTUTEXHUUSCKUH KOJIIEE

Pacevotpero CoracoBano Cormacosaro
Savecurens JupekTopano YBP Bamectitens aupexropa no YIIP

Ha 3acCmanH :
LMY wer Hf 7

B.I. Pomasopa Hamﬁx/?a ﬁ? eTOBA
by @iliudp <¢«f,»’>> 5 116,00 2024r. 4 ”{;’x iany 2024

«tn grf..@_.ﬁ,zomn

PABOYASI TIPOTPAMMA YYEBHOM JUCIUILINHBI
OYA.04 MATEMATHUKA

[Tpodeccus: 15.01.05 Crapuuk (py4HOH M YACTHYHO MEeXaHU3UPOBAHHOM
CBApKH (HAIIABKH)

dopma 00yueHus - ouHas

HopmarusHslii cpok o0yuyenus — 1 roa 10 mecsnes
Ha 06a3e OCHOBHOIO 0011ero 06pa3oBaHus
[Ipoduns nomyuaemoro npodeccuoHaILHOTO
00pa3oBaHMs TEXHOJIOTUUECKUMA

r. Enabyra, 2024 r.



AHHOTaLUs

pabouelt mporpaMMbl JUCITUTUIMHBI 00111e00pa30BaTEIFHOTO MUKIIA (C yIETOM
npodeccruoHanbsHON HAPABJICHHOCTH 00pa3oBaTenbHOM nmporpammel CI1O)

Haumenosanue [100

O6pa3oBarenbHas mporpaMma
CIIO

HawnmenoBanue
o011eo0pa3oBaTenbHOM
JUACIIUILTHHBI
W3ydeHnne qUCIUIITUHBI
UHTCTPUPYETCS

¢ uzyuenuem OILJI, IIM

Pazpabotunk

KpaTkoe onucanue npukiagHOTo
MOYJIS

CrpykTypa paboueii mporpaMMsl
COOTBETCTBYET MAKeTYy,
YTBEPKIACHHOMY JIOKAJIBHBIM
aKTOM OpraHu3aluu

Pabouast mporpamma
paccMOTpeHa M yTBEPIKIACHA Ha
3acelaHui METOINYECKOTO
00BeMHECHHUS TTPETIOIaBaTeIICH
IIUKJIOBBIX METOIUYCCKUX
KOMUCCHUI

O6bem (%) conepkaHus B BUAC
MPHUKJIATHBIX MOJTyJICH TI0

T'ocyoapcmeennoe agmonomHoe npogeccuonanvroe
obpazosamenvHoe yupedxcoenue « Enabyscckuil
NOAUMEXHUYECKULL KOTLIeOMHCH

IIpoecpamma nod2omosku K6AIUPUYUPOBAHHBIX PAOOUUX,
cnyarcauwgux no npogheccuu 15.01.05 Ceapwux (pyunoii u
YACMUYHO MEXAHUSUPOBAHHOU C8APKU (HANABKU)

OV]1.04 Mamemamuxa

OI1.01 Ocnogvl unxcenepnou epaghuxu

Ucemacunoea Anacmacus @anucosua

Obwuii 06vem yuedbHOl Hacpy3KU No peanu3ayuu
npogheccuoHaAIbHO-0PUEHMUPOBAHHO2O COOEPIHCANUS
(npuknaownoti mooyns) cocmasnsiem 100 uacos.

Cnocob exnouenus 8 pabouyio npocpammy
npogheccuoHaAIbHO-OPUEHMUPOBAHHO20 COOEPIHCAHUSL —
pacnpeoeieH bl

Memoouxa npenodasanus npogheccuonanbHo-
OPUEHMUPOBAHHO20 COOEPIHCAHUS U Peanu3ayus
KOMNEMEHMHO20 NOOX00A 8 U3LONCEHUU U 60CIPUSMUL
Mamepuana npedycmampueaenm ucnoib308aHue
CLedyrouUx U008 YUeOHbIX 3aHAMULL NPAKMUYECKUe U
nabopamopusie pabomul, 1eKyus, ypox ¢
UCNONb308AHUEM MYTbMUMEOUUHBIX MEXHON02ULL,
cemMuHnap, ypox-uepa, beceoa, ypox meopemuieckux u
NPAKMUYECKUX CAMOCMOSIMENTbHbIX pabom
uccne0o8amenbcko20 muna, KoHghepeHyus, OUCK)CCUsl.
Ilonooicenue o nopsaoke pazpabomku u ymeepicoeHus
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PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

- denepanabHOr0 TrOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO
npodeccruonanbHoro obpaszopanus no mnpodeccun 15.01.05 Cpapmuk (pyuHoit u
YaCTUYHO MEXAHU3UPOBAHHON CBapKu (HAIIABKH) YTBEPXKACHHOTO MPUKA30M
MunucrepcTBa 0OpasoBanus u Hayku Poccuiickoit @eneparuu 29.01.2016 N50 (pen.
or 01.09.2022) (3apeructpupoBan MuHUCTEpCTBOM rOCTULIMM Poccuiickoit
®denepanuu 24.02.2016 N41197);

- npuka3za MunucrepctBa npocseuieHus: Poccuiickoit @enepanuu ot 01 ceHTa0ps
2022 r. Ne 796 «O BHeceHuMM H3MEHEHUN B (penepanbHble TOCYJApPCTBEHHBIE
o0Opa3zoBaTeIbHbIE CTAHAPThI CPEIHETO TPOPECCUOHATIEHOTO 00pa30BaHUS»;

- mpukaza MunucrepcTBa npocpenienus Poccuiickoit @enepanuu ot 12 aBrycra
2022 1. No 732 «O BHeceHWH WU3MEHEHHH B (enepalbHbIA TOCYIapCTBEHHBIN
oOpa3oBaTeNbHbI CTaHAAPT CpeaHEero oOIuero oOpa3oBaHMs, YTBEP>KICHHBIH
npukazoM MuHHCTEpcTBa oOpa3oBanusa u Hayku Poccuiickorr @eneparuu ot 17
Mast 2012 1. Ne 413y,

- IIpukaz MunucrepcrBa npocsemeHusi Poccuiickoit @enepanuu ot 24.08.2022
No 762 "OG yrBepxnenuu Ilopsnka opraHuzallud #  OCYLIECTBIICHUS
00pa30BaTEeNbHON MEATENBHOCTH MO 00pa30BaTENbHBIM IMPOTPAMMAM CPEIHETO
npodeccruonanbHOTO 00pazoBanus';

—IIpuka3 MunucrepcrBa npocsemenuss Poccniickon @enepanuu or 14.07.2023
Ne 534 "O6 yrtBepxknenun Ilepeuns mnpodeccuit paboumx, TOIKHOCTEN
CILyXaIl1X, IO KOTOPBIM OCYILIECTBIIAETCS MpodeccuoHanbHoe 00yueHue",;

- «lIpumepHoii pabouedt mporpamMmbl  001I€00pa3OBaTEIbHOM  yueOHOM
TUCIUIUIMHBL  «MartemaTuka» A IOpo(ecCHOHANBHBIX  00pa30BaTEIbHBIX
opranuzanuid, pekoMenaoBanHoi @I'BOY AIIO «MHCTUTYT pa3BUTHS
npodeccruoHabHOr0 o0pazoBaHus» (IpoTokod Nel3 ot 29 centsops 2022 r.);

- nokanpHOro akta oT 31.08.2023r. «O mopsnke pa3pabOTKH U yTBEP KICHUS
pabounx  mporpaMMm  00ImcoOpa3oBaTEIbHBIX  JUCHUIUIMH C  YYETOM
npo(ecCHOHALHOM  HAaNpaBJIEHHOCTH MpOrpaMM B COCTaBE€  CPEIHEro
npoecCHOHANBFHOTO 00pa30BaHus, PeaTu3yeMbIX Ha 0a3e OCHOBHOTO OOIIETro
obpazoBanus B AIIOY «EnaOyXckuii MOMUTEXHUYECKUNA KOJIICIKY;

- Pabouell mporpammel BOCIIMTAHMS, YTBEPKICHHON HA MEIarorunyeckoOM COBETE
Ne4 ot «19» despais 2024r.

Pazpaborana npenogasarens: Mcmarunosa A.®./
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1. MACIHIOPT IPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
OVY/1.04 MaTtemaTuka
1.1. Oobs1acTh NIPUMEHEHHS NPOrPAMMBbI:
[Iporpamma  y4eOHOM  JUCUMIUIMHBI  SIBJISIETCS  YacTblO  OCHOBHOM
npodeccuoHaNIbHOW 00pa3oBaTenbHON mporpaMmbl B cootBeTcTBUM ¢ PI'OC 1o
npodeccun 15.01.05 Cpapuiuk (py4yHOM M YaCTUYHO MEXAHW3UPOBAHHOW CBapKu

(maruiaBku).  Ilpodgunbp  momywaemoro  mpogeccHOoHAIBHOIO  OOpa30BaHUS
TEXHOJIOrMYEeCKHUI.
1.2. Mecro  y4eOHOH  JMCHUIUIMHBI B  CTPYKTYpe  OCHOBHOM

npodeccnoHaILHOH 00pa30BaTeJIbHOI NPOrpaMMbl: JUCHUIUIMHA BXOJUT B
00111e00pa30BaTEIbHBINA UK.

CopepxaHue AUCIHUIUIMHBI MMEET MEXIPEIMETHbIE CBSI3U C JIUCHUILIMHAMU
obmenpodeccronansroro mukia — OIL.01 OcHOBBI HHKEHEPHOU IPAPUKH.

Jlnst mydiero ycBoeHHs ydeOHOTO MaTepualia ero H3JIOKEHHE HEOO0XO0IUMO
MPOBOJIUTh C  NPUMEHEHHEM  TEXHUYECKUX  CpPEICTB  OOy4YeHUs,  BHUJECO,
ayIoMaTepuanoB, COBPEMEHHBIX MPOrpaMM KOMIBIOTEPHOTO MPOCKTUPOBAHUS.

B paboueii mporpamme MUCIUTIIUHBI TIAHUPYETCS WHANBUAYATHLHOE MTPOCKTHOE
3a/laHie 00yYaroIUXCs C YKa3aHUEM TEMATHKHU.

Kypc oOecrnieueH METOIMYECKUMU MOCOOMSIMU M YKa3aHUSIMU K BBITIOJTHEHUIO
MPaKTUYECKUX paldoT.

1.3. Heaun u 3agaumM y4eOHOH AUCHUILUIMHBI — TPeOOBAHUS K pe3yJibTaTaM
OCBOCHMUSI TUCIHUIIHHBI:

Conepsxkanue nporpaMMbl o011eo0pa3oBaTeabHON NTUCIUIUIMHBI «MaTteMaThkay
HAlpaBJIeHO Ha JOCTIKEHHUE pE3yJbTaTOB €€ M3yYeHUs B COOTBETCTBUM C
tpedoBanusiMu OI'OC COO c yuerom npodeccuonanpHoi HanpabieHHOCTH OI'OC
CIIO.

Heab: dbopmupoBanue NpeNCTAaBICHUNA O MAaTeMaTHKE KaK YHUBEpPCAJIbHOM
A3BIKE HAYKH, CPEJICTB MOJICITMPOBAHUS SIBICHUN U MPOIECCOB, 00 HAESIX U METOJIax
MaTEeMaTHUKH; Pa3BUTHE JTOTUYECKOTO MBITIUICHHUS, POCTPAHCTBEHHOTO BOOOPAKECHHS,
ANTOPUTMHYECKONW KYJIBTYPHI, KPUTUYHOCTH MBINIICHUS HA YPOBHE, HEOOXOIMMOM
ISt Oy mymie mpoeCCUOHAIBHON NEeITeTbHOCTH, IS MPOJIODKCHHST 00pa30oBaHUs U
caMo00Opa3oBaHUsI.

3ajaum TUCUUIJINHBI:

1) pa3BuBaTh JIOTUYECKOE MBINLICHUE, IPOCTPAHCTBEHHOE BOOOpaXKEHUE,
ANTOPUTMHUUYECKYIO KyJIbTYPY, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAUMOM JIJIs
Oynymei npodeccuoHaNbHOW NEeATeNbHOCTH, JIA TMPOAOHKEHHS 0O0pa3oBaHHS U
caMmo00pa3oBaHus;

2) oBianeBaTh MAaTeMAaTHUYECKUMHU 3HAHUAMH W YMEHHUSIMHU, HEOOXOJIUMBIE B
MOBCETHEBHOM KU3HU, JUISI U3yYECHHs] CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCIMIUIMH Ha
0a30BOM YPOBHE U JUCIUIUIUH MPOPECCHOHATBHOTO ITUKIIA;

3) pa3BuTh YMEHUS aHAIU3UPOBATH, OLICHUBATh, TPOBEPSTH HA TOCTOBEPHOCTH U
0000mary HPOPMAIIUIO MATEMAaTHYECKOTO XapaKTepa W3 Pa3IMYHBIX HWCTOYHHKOB.



1.4. Ilnanupyembie pe3yJibTaThl 0CBOEHHS 0011e00pa30BaTeIbHOM TUCHUILIMHBI B c00TBeTCTBUHU ¢ PT'OC CIIO n
Ha ocHoBe PI'OC COO

O0mmue KOMIEeTEeHIINHT

IInanupyemble pe3ybTaThbl 00y4eHHSA

JINYHOCTHBIE H MeTanpeaMeTHbIC

IIpeamerHsbie

OK 01. Beibupats cioco0sl
pemeHns 3aaa4q
npodeccHoHaIbHOMI
NesITeIbHOCTH TPUMEHHUTEITHHO
K Pa3TMYHBIM KOHTEKCTaM

B gactu Tpy10BOr0 BOCITUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYIOIO0HE;

- TOTOBHOCTbH K aKTUBHOMW JEATEIbHOCTH
TEXHOJIOTUYECKOM U COLMAIbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh MHUITMHPOBATH, INIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIBHOCTD;

- HHTEpeC K pa3InyHbIM cepam
podeCCHOHATILHOM JIEeATEILHOCTH,

OBnajieHre yHUBEPCATbHBIMH YICOHBIMH
[103HABATEIbHBIMU JCHCTBUSIMHU:

a) 6a30BBIC JIOTUUECKHUE TICUCTBUS:

- CaMOCTOSTEIBHO POPMYIIUPOBATH
AKTYyaJIH3HpPOBATh POOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUS JJIsl CPAaBHEHHS, KJIaCCU(DUKAITUH U
00O0OIICHHS;

- OTIPEICTIATh SN ACATEIBHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUN MX JTOCTHKCHHUS;

- BBISIBJIATh 3aKOHOMEPHOCTHU M POTUBOPEUUS B
[paccMaTpUBaEMBIX SBIICHHSX;

- BHOCHTh KOPPEKTHBHI B JICTCILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIICICTBUI NESTCILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE TIPH

CIICHHNH )XM3HCHHBIX HpO6JICM

-BJIAZIETh METOIAMU J1I0Ka3aTeNbCTB, AITOPUTMAMU PEIICHUS
Bagad; yMeHue popMyIMpoBaTh ONpeeTCHIsI, aKCHOMBI U
TEOPEMBI, TPUMEHSATh UX, TPOBOIUTH J10Ka3aTeIbHbIE
pacCyXJIeHHs B XOJI€ PELICHU 3a/1a4;

- YMETb ONEepPUPOBATH MOHATHSMHU: CTETIEHb YNCIa, JJorapuhm
YrCIIa; YMEHHE BBITOJTHATH BEIYMCIICHUE 3HAUYCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTETIEHAMH U JIorapuQmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKCHUH;

- YMETb ONEPUPOBATH MOHATHAMMU: PALlUOHAJIBHBIE,
MpparoOHaIIbHBIE, TOKa3aTeNIbHbIC, CTETICHHBIE,
lTorapu(pmMUIEcKue, TPUrOHOMETPUIECKHE YPaBHEHUS U
HEpaBEHCTBA, UX CHCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (DYHKIMS, HEPEPhIBHAS
(byHKIMS, TPOU3BOIHASA, IEPBOOOpa3Has, ONpeAeICHHBIN
MHTErpajl; yMEHUE HAXOUTh IPOU3BOIHBIE JIEMEHTAPHBIX
(YHKIWH, HCTIONB3YsI CIIPABOYHBIE MAaTEPHAIIBL;, UCCIICAOBATH B
MPOCTENIINX CaydasX GYHKIUU HA MOHOTOHHOCTb, HAXOJIUTh
HarOOJIbIINE M HAUMEHBIINE 3HAYCHUSI (PYHKINN; CTPOUTH
rpaduKyu MHOTOYJICHOB C HCIIOJIb30BAHUEM armapara
MaTEeMaTHIECKOTO aHAIN3a; IPUMEHSTH TPOU3BOIHYIO MPH
pelIeHUH 3ajay Ha JBM)KEHHE; pelaTh MPaKTHKO-
OpUEHTHPOBAHHBIE 32/1a4H HA HANOOJIBIITNE U HANMEHBIIINE
BHA4YEeHUs, HA HAXOXKJCHHUE IIyTH, CKOPOCTU U YCKOPEHHUS;

- YMETb ONIEPUPOBATH MOHATHIMHU: PallMOHATbHAS ()yHKIIHS,
nokaszaresibHas QYHKIMA, CTeNIeHHas QyHKIHS,
norapugmdeckas QyHKIUS, TPHTOHOMETPHYECKUE (PYHKITUH,

oOpaTHbIe (PYHKIIMH;, YMEHUE CTPOUTD IpadUKH U3YUECHHBIX




0) 0a30BBIC UCCIEAOBATEIIbCKUE ACHCTBUS:

- BJIQJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIHCKON
1 IPOCKTHOM JIeATSIIBHOCTH, HAaBBIKAMHU Pa3peIICHUS]
rpo0em;

- BBISIBIIATH IPUYUHHO-CIICICTBEHHBIC CBS3H U
AKTyaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
PEIICHHUS, HAXOAUTh apTyMEHTBI JJIs
TOKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 33]1aBaTh
[apaMeTpsl U KPUTEPUHU PEIICHHUS,

- aHAJTM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS
3a/1a4M Pe3yJIbTAThl, KPUTHUECKH OIICHHBATh MX
ITOCTOBEPHOCTH, POTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCJIOBHSIX;

-- YMETh MMEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
[TPAKTHYECKYIO0 00JIACTH JKU3HEICATEIIBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
[TpeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh
OpPUTHHAIILHBIC TIOJXO/IbI U PEIICHUS;

1 CIIOCOOHOCTh UX UCIOJIb30BAHMS B
[M03HABATEIBHOMN U COLMAIIbHOM MPAKTUKE

(byHKLIUH, HCTIOIB30BATh T'PpaMKH MPH U3YYEHUH ITPOLIECCOB U
3aBHCUMOCTEH, TPH PELICHUH 33434 U3 IPYTUX YIeOHBIX
pEeMETOB U 3ajjau U3 peasIbHOM KU3HM; BbIpaXXaTh GopMyIaMu
3aBUCUMOCTHU MCIKAY BCIIMYNHAMU,;

- YMETb peulaTh TEKCTOBBIE 3a7jaul Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha IIPOUCHTHI, 10JIW U YaCTH, HA IBUKCHHUC, pa60Ty, CTOUMOCTDH
TOBAPOB U YCIIYT, HAJIOTH, 33]a4l U3 00JIAaCTH yNpaBIECHUS
ITMYHBIMU M CEMEHHBIMH (DMHAHCAMU ); COCTABIISITh BBIPAKECHUS,
YPaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 331a4H,
MICCIIEIOBATh MTOJIyYEHHOE PEIICHNUE U OLIEHUBATh
[PaB/0110I00HOCTh PE3yJIbTaTOB;

- YMETb ONIEPHPOBATH MOHATHIMH: CpeIHEe apu(METHIECKOE,
MenraHa, HauOoJIbllIee M HAMMEHbIIee 3HAYCHUS, Pa3Max,
NCIIEPCHs, CTAaHIAPTHOE OTKIOHEHHE YHCIOBOTO HA00Pa;
YMEHHUE U3BJIEKATh, MHTEPIIPETUPOBATH HH(OPMAIIHIO,
NpeCTaBICHHYIO B TA0IUIaX, HAa AUarpamMmax, rpadukax,
OTPa’KaIoOIIyI0 CBOMCTBA peallbHBIX MTPOLIECCOB U SABICHUIA;
[PEACTABISITH HHGOPMAIIUIO C TTOMOIIBIO TAaOIHUIl U AHArpaMM;
MCCIIeI0BaTh CTATUCTUYECKUE TaHHBIC, B TOM YHCJIIE C
NpUMEHEHHEM IpaUIecKiX METOIOB M JIEKTPOHHBIX CPEJICTB;

- YMETb ONEepPUPOBATH MOHATHAMU: CIIy4alHBIN ONBIT U
Cily4aifHOe cOOBITHE, BEPOSTHOCTD CIIy4alHOTO COOBITHS; YMEHHE
BBIUUCIISATH BEPOSITHOCTD C UCIOJIb30BaHUEM IpapUUecKux
METOIOB; IPUMEHSTH (YOPMYJIBI CIIOKEHUS U YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (haKThl U GOPMYIIBI IPH
peIlIEHNH 3a]1a4; OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITUI;
3HAaKOMCTBO CO CJIy4aifHbIMHU BEJTMUMHAMM; YMEHUE IPUBOIUTD
PUMEPHI TPOSBIICHUS 3aKOHA OOJIBIINX YHCENT B IPUPOIHBIX U
0O0I11€CTBEHHBIX SBJICHUSAX;

- YMCTDH OIICPUPOBATH MMOHATHAMM: TOYKA, IpAMad, IMI0CKOCTD,
[POCTPAHCTBO, ABYI'PAHHBIN YIOJI, CKPELIUBAIOIIUECS MTPSIMbIE,
[apaJUIEIbHOCTD U MEPIEHINKYIIIPHOCTD MPAMBIX U IUIOCKOCTEH,

TOJI MCXKAY INPAMBIMHA, YT'OJI MCXKIY HpHMOﬁ W IIJIOCKOCTBIO, YI'OJI




MEXTy TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH,
paccTOsTHUE MEXAY MPSMBIMHU, PACCTOSTHAE MEXY TUIOCKOCTSIMHU;
YMEHHUE MCIIONIb30BaTh MPH PEIICHUU 3a]1ad U3y4YCHHbIC (DaKThl U
TEOpPEMBI INIAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB
OKPYIKaIOIIETr0 MUPA;

- YMETb OIIEPHPOBATH MOHATHSIMH: MHOTOT'PAaHHHK, CEUCHUE
MHOTOTpaHHHKA, Ky0, apayiesienuie]], Mpu3Ma, TupaMuIa,
(Gurypa v moOBepXHOCTH BpPAIICHHS, IIHIIMH/IP, KOHYC, map, cdepa,
ceueHUs (pUrypbl BpallleHHUs, INIOCKOCTbh, KACAIOIIascs CPephl,
[IVUTMH/IPA, KOHYCA, IUI0MIA (b IIOBEPXHOCTH MTUPAMUIBI, IPH3MBI,
KOHYCa, [WIMH]Ipa, TIIomaab cepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeyeTUIe/1a, TMPAMHIBI, TIPU3MBI,
[MIIMHIPpA, KOHYCa, [Iapa; yMEHHE n300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BPAIICHUS, UX CEYCHHUS OT PyKH, C TIOMOIIBIO
YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHUE
pacro3HaBaTh CAMMETPHIO B TPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIC MHOTOTPAHHUKHY;

YMETb ONIEPUPOBATH MOHATHIMHU: ABIKEHHE B IPOCTPAHCTBE,

M0 J00HBIE PUTYPBI B TIPOCTPAHCTBE; HCIIOJIL30BaTh OTHOIIICHHUE
rIoIa/1el TOBEPXHOCTEN U 00bEMOB MOJOOHBIX GUTYD MTPU
pELICHUH 3a71ay;

- YMETb BBIYUCIIATH T€OMETPUIECKIE BETMUMHBI (UIMHA, YTOI,
[UI0IIa/1b, 00BEM, TUIONIAIb TOBEPXHOCTH ), UCTIONB3YS U3yUCHHbBIE
(hOpMYJITBI U METOJIBI,

- YMETb OIEPUPOBATH OHATHIMHU: MIPSIMOYTOJIbHAS CUCTEMA
KOOpIWHAT, KOOPIWHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BENICHHUE, YTOJ MKy BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C
MOMOIIBIO U3yUEHHBIX (POPMYJT KOOPHMHATHI CEPEIMHBI OTPE3Ka,
pacCcTOSTHUE MEXKIY IByMs TOUKAMHU;

-YMETh BBIOUPATh TOIXOASIINA U3yUYCHHBIA METOT JIJISl PEIICHUS
3agadu, pacrio3HaBaTh MaTeMaTHYeCKue (PaKThl U
MaTeMaTHYECKUE MOJICIH B TPUPOTHBIX U OOIIECTBECHHBIX




SIBICHUSIX, B NCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI
MAaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH

OK 02. Mcnonp3oBath
COBPEMEHHBIE CPE/ICTBA
[OKCKa, aHaJIu3a U
MHTEepHpeTanuy HHPOpMaIum,
1 nH()OpPMAITMOHHBIC
TCXHOJIOTHUHU AJIS BBIITOJIHCHUS
Bajad mpodeccuoHaIbHON
IICATCIIBHOCTHU

B 065acTH IEHHOCTH Hay4YHOTO MO3HAHUS:
-c()OPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
[PA3BUTUS HAYKU M OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOT'O Ha JIUAJIOTe KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
[TOJIMKYJIBTYPHOM MUDE;

- COBEpPLIEHCTBOBAHHUE SI3bIKOBOM M YUTATEIBCKOMN
KYyJIBbTYpPBI KaK CPEJICTBA B3aUMOJECHCTBUS MEXKTY
ITF0IBMH U TIO3HAHUSI MUPA;

- OCO3HAHME LICHHOCTH Hay4YHOU JeATEIbHOCTH,
FOTOBHOCTbH OCYILIECTBIISATH MPOEKTHYIO U
CCIIEN0BATENIBCKYIO AEATEIbHOCTh HHANBUAYAJIBHO
1 B TpYIIIIE.

OBJasieHre YHUBEPCAIbHBIMU YUYEOHBIMU
[M03HABATEIbHBIMU JICUCTBUSIMU:

B) paboTa ¢ nHbOpMaIuei:

- BJIAJICTh HABBIKAMH TOJTy4YCeHUS WH(OPMALIUU U3
MICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYILIECTBIISATh MOUCK, aHAJIN3, CUCTEMATU3AIUIO U
MHTEPIIPETALNIO HHPOPMAIIK Pa3INYHbIX BUOB U
(hopM TIpeICTaBICHHUS,

- CO3/1aBaTh TCKCTHI B PA3IMYHBIX (hopMaTax ¢
y4eTOM Ha3zHa4YeHUs WH(OPMALIUU U 1IeNIeBOI
QyIUTOPHUH, BRIOUpasi ONTUMAIBHYIO (OpPMY
[IpeACTaBICHUS U BU3YaTU3ALINY;

- OLICHUBATh JIOCTOBEPHOCTb, IETUTUMHOCTD
MH(pOpMAaIiU, €€ COOTBETCTBUE MIPABOBLIM U
MOPAIbHO-ITHYECKUM HOPMaM;

- UCII0JIb30BATb CPCACTBA I/IH(I)OpMaLII/IOHHBIX n

- YMETh OTIEpUPOBATh MOHATHAMH: palliOHAIbHAS (QyHKIHS,
nokaszareibHas QyHKINA, CTeTIeHHAs (QyHKIHS,
morapudMudeckas GQyHKINsI, TPUTOHOMETpUIEeCKre (DyHKITUH,
0OpaTHbIe (YHKINU; YMEHHE CTPOUTH IpaKu U3yUEHHBIX
(yHKIMIA, NCTIOTb30BaTh Tpa(uKy MPH N3yYSHNH MPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 33734 U3 IPYTUX YUeOHBIX
MpEIMETOB M 33124 U3 PEAIbHOM JKU3HH; BBIpAXKaTh GOpMyIaMu
3aBHCUMOCTH MEX/1y BeTUUNHAMM;

- YMETh OTIEPUPOBATh NOHATHUAMU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUI
1l HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHHUI, HEPABEHCTB 1
CHCTEM, pallMOHAJIbHbIE, UPPALIMOHAIbHBIE, TIOKAa3aTeIbHbIE,
CTEIICHHBIE, JIOTapH(PMUIECKUe, TPUTOHOMETPUIECKHUE
YpaBHEHHSI, HEPAaBEHCTBA U CUCTEMBI; YMETh peIllaTh YpaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB;
peiaTh ypaBHEHHs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTPOM;
[PUMCHATH yPaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIsl PELICHUS
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAyKH U
[peabHOU KU3HU,

- yMETb CBOOOTHO OTIEPUPOBATH MOHATHIMHU: ABHKECHHE,
HapayuIeIbHBIN IEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, MPeodpazoBaHme Mo 100U, Mo100HbIE
(UrypeI; yMETh pacrio3HaBaTh paBHBIC U MMO00HBIE (UTYPHI, B
TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
MCTIOJIb30BaTh T€OMETPUIECKHE OTHOIICHHS, HAXOTUTh
reOMETPUYECKUE BETMYHMHBI (JUIMHA, YTOJI, IIOMab, 00beM) IpU
peLIeHNH 3a71a4 U3 IPYTHX YICOHBIX MTPEIMETOB U U3 PeaTbHON
PKH3HU




KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H
OpraHU3aIMOHHBIX 337a4 C COOII0ACHUEM
TpeOOBaHUM IPTOHOMHKH, TEXHUKU OE30MTaCHOCTH,
TUTHEHBI, pecypcocOepeKeH s, TPaBOBBIX U
HTHUYECKUX HOPM, HOPM HH(POPMAITMOHHOH
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMSA U 3AIIUTHI
H(popManuy, THPOPMAITMOHHOM 0e30MacHOCTH
ITMYHOCTH

OK 03. IlnmanupoBats u
pea30BbIBATH COOCTBEHHOE
npogeccuoHaTbHOE U
ITMYHOCTHOE pa3BUTHE,
MpeANPHUHUMATEBCKYIO
NesTeNbHOCTD B
npodeccuoHanbHOI cdepe,
MCTIONIB30BATh 3HAHUS 110
(buHAHCOBOW TPAMOTHOCTH B
PA3ITMYHBIX )KU3HEHHBIX
CUTYaIUsIX

B o6nacTy 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHHS:
-- ¢(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MTOBEICHNUS,

- CIIOCOOHOCTD OIICHUBATh CUTYAllUIO U IPUHUMATD
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH HA MOPATLHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHKE JTUYHOTO BKJIAJa B IOCTPOCHHE
yCTOHYHMBOTO OyIyIIero;

- OTBETCTBEHHOE OTHOIICHHUE K CBOMM POJIUTEISIM U
(WJIM) IPYTUM YIEHaM CeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHSTHUS [ICHHOCTEH
CEMEHHOM )KU3HU B COOTBETCTBUHU C TPAJAULIMAMU
HaponoB Poccuu;

OBJasieHre YHUBEPCATbHBIMU PETYISATUBHBIMU
ITECTBUSIMMU:

a) CaMOOPTaHU3AIHUS:

- CAMOCTOATEIHHO OCYIIECTBIIATH MTO3HABATEIbHYIO
e TEIIEHOCTD, BBISBIISTE MPOOJIEMBI, CTABUTH H
(hopMynupoBaTh COOCTBEHHBIE 33/1a4U B
00pa30BaTEILHOM JIEATEITBHOCTH M KU3HEHHBIX
CUTYalUsX;

- CAMOCTOSITETILHO COCTABIIATh IJIAH PEIICHUS

MPOOJIEMBI C YYETOM UMEIOIINXCS PECYPCOB,

- YMETb ONEPHPOBATH MOHATHAMHU: PallMOHAJTIBHBIE,
MppalroOHaIbHbBIE, TOKa3aTeIbHbIC, CTETICHHBIE,
lTorapupMHUIECKUE, TPUTOHOMETPUIECKHE YPaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETb ONEpPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUCHUE
MHOTOTpaHHHKA, Ky0, apaiesenuie]], pu3Ma, TupaMua,
(durypa u moBepXHOCTb BpalLlleHUs, IIMIUH/P, KOHYC, map, cdepa,
cedeHus1 (PUTyphl BpaIlICHHs], INTIOCKOCTh, Kacaromasics chepsl,
[WIMHPA, KOHYCA, TUIOIIA/(h TOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI,
KOHYCa, [IIIMH]IPA, TUIOMaab cepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapaJuIeTIenuIe1a, TUPaMUIbI, TIPU3MBI,
[TMH/IPA, KOHYCa, [Iapa; yMeHHe n300pakaTh MHOTOTPAaHHUKH H
[OBEPXHOCTH BPAIICHUS, UX CEYCHHUS OT PyKH, C TIOMOIIBIO
YEePTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMETh
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh PAaCIIO3HABATh
NpaBUIbHBIE MHOTOTPAHHUKH;

- YMETb ONEPUPOBATH OHATHIMHU: MIPSIMOYTOJIbHAS CUCTEMA
KOOpIWHAT, KOOPIWHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BENICHUE, YTOJ MEXKIYy BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C
MOMOIIBIO U3yUEHHBIX (POPMYJT KOOPJMHATHI CEPEIMHBI OTPE3Ka,
paccTOsTHAE MEXKAY JABYMS TOUKAMHU




COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHU;

- 1aBaTh OLICHKY HOBBIM CUTYalIHsM;
CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MTPOSBICHUIO
[ITMPOKOM 3Py UMK B pa3HbIX 00JacTSIX 3HaHUH,
[TOCTOSIHHO IOBBIIIATH CBOW 00pa3oBaTeNIbHBIN U
KyJIbTYPHBIN YPOBEHD;

0) CAMOKOHTPOJIb:

MICTIOJTB30BATh TIPUEMBI pe(IICKCHHU IS OLICHKH
CUTYyalll{, BBIOOpAa BEPHOT'O PEIICHUS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO
[IPUHUMATDH PELLIECHUS 110 UX CHHKEHUIO;

B) SMOLIMOHAJIbHBIM UHTEIIEKT, IPEANOoIaraomui
c(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALIMH, BKIIIOYAIOIIEH CTpeMIIeHUE
K TOCTHYKEHUIO LIEJIN U YCIIEXY, ONITUMU3M,
MHUIMATUBHOCTh, YMEHUE AEHCTBOBAThH, UCXOMS U3
CBOMX BO3MO>KHOCTE;

- SMIIATUH, BKJIIOYAIOIIENH CIOCOOHOCTh TOHUMATh
SMOLIMOHAJIIBHOE COCTOSIHUE JPYTHX, YUUTHIBATH €70
[P OCYILECTBICHUN KOMMYHHKAIH, CIIOCOOHOCTh
K COUYBCTBHUIO U CONIEPEKUBAHMUIO;

- COL[MAJIbHBIX HABBIKOB, BKIIOYAIOIINX
CIIOCOOHOCTH BBICTPAaUBAaTh OTHOILEHUS C APYTUMHU
ITI0TbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U
azpenarb KOHQJIUKTHI

OK 04. O¢ddexruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJICKTUBE U
KOMaH1e

FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U
CaMOOMPEICICHHIO;

-OBJIaJICHUE HABBIKAMH YUEOHO-UCCIIE0BATEIHCKOM,
[TPOEKTHOM M COIMAIILHOM 1eATeTbHOCTH;
OBnazieHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU
MeliCTBUSIMU:

0) COBMECTHAsI I€SITEIIbHOCTD:

- YMETh OIIEPUPOBATH MOHATUIMU: CIIyYaNHBII OIBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTD CIYyYaHOTO COOBITUS; YMETh BHIYUCIIATh
BEPOATHOCTH C UCIOJIb30BaHNEM I'pauUECKUX METO/I0B;
NPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpPHbIE PaKThl U (POPMYJIBI IPU PELICHUH 3a/1aY;
OLIEHUBATh BEPOSTHOCTH peaIbHBIX COOBITHH; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJIMYMHAMM; YMEHUE MPUBOAUTH IPUMEPHI

- HIOHUMATh W MCIIOJIb30BATh IIPCUMYIIICCTBA

IIPOSBJICHUS 3dKOHA OOJIBIINX YKCEN B IIPUPOAHBIX U




KOMaHIHOW ¥ MHIUBUIYaTbHOU paboTHI;

- MPUHUMATh [IEJTH COBMECTHOM JIeATSIHBHOCTH,
OpPTaHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS MO
©¢ JOCTHMKCHUIO: COCTABIIATH IIJIaH ACHCTBUM,
[pactpenensaTh POl ¢ y4eTOM MHEHUN yUYaCTHUKOB
00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH U BBIMIOJHATH PabOTY B yCIOBUSIX
[PEATBHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBHS;

- OCYIIECTBIISITh IO3UTUBHOE CTPATETUICCKOE
[MOBEJICHNE B PA3IMYHBIX CUTYAIUSIX, TPOSBISATH
TBOPYECTBO M BOOOpakeHHE, OBITh HHUIIHATHBHBIM.
OBJasieHrne YHUBEPCATbHBIMU PETYISATUBHBIMU
IEHCTBUSAMMU:

') MPUHATHE ce0s U APYTHUX JIOJICH:

- MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JFOICH
[IpH aHAJN3e Pe3yIbTaTOB JACSATEIbHOCTH;

- MPU3HABAThH CBOC MPABO M MIPABO JPYTHX JIFOJCH Ha
OIIIOKH;

- Pa3BHBATh CIIOCOOHOCTH MMOHMUMATh MUP C MTO3UITUU
pyroro 4enoBeka

0OILECTBEHHBIX SBIICHHSX;
- YMETb CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH: CTETICHB C LIETBIM
MOKa3aTeJeM, KOPeHb HaTypaJbHOM CTETICHH, CTETIEHb C
paMOHATIHLHBIM ITOKA3aTeNIeM, CTETICHb C IEHCTBUTEIBHBIM
(BEeLIECTBEHHBIM) ITOKa3aTeseM, Jorapum gucia, CHHYC,
KOCHHYC U TAHT'€HC TIPOM3BOJIHLHOTO YHCIIA;
- yMeTh CBOOOTHO ONIEPHPOBATH MOHATHIMU: TPA(QUK PYHKIHH,
oOpaTHast pyHKIUSA, KOMIO3HIUS QYHKIWHN, THHEWHAST (PYHKIHUS,
KBaJpaTu4Has PyHKIHMs, CTETIeHHass (QYHKIUS C IEITbIM
MokaszareseM, TPUTOHOMETpruiecKkne (GyHKINU, 0OpaTHbIE
TPUTOHOMETpHUYecKue (PyHKINM, TOKa3aTebHast U
irorapugmudeckas yHKIUH; YMETh CTPOUTH TpaduKu PYHKINH,
BBITIOJHATH MpeoOpa3oBaHus rpa@uKoB (YHKIIHIA,
- YMETb UCTIOIB30BaTh TpaduKu QyHKIMHA U1 U3ydeHHSI
MPOLIECCOB M 3aBUCHMOCTEH NPH PEIICHNUH 3a/1a49 U3 IPyTUX
yIeOHBIX TIPEAMETOB U U3 PEATBHOM KU3HH; BRIPAXKATh
(GopMynamMu 3aBUCUMOCTH MEKIY BETHYHHAMHE;
- CBOOO/THO OTIEpUPOBATH MOHATUSMH: YETHOCTh (DYHKIIHH,
MEPHOANYHOCT (PYHKIMU, OTPAHUYEHHOCTh (DYHKIIHH,
MOHOTOHHOCTH (DYHKITHH, IKCTPEMYM (YHKIINHU, HAUOOJIbIIEE U
HavMEHbIIee 3HAUYCHNST QYHKIMH Ha IPOMEXKYTKE; YMETh
MPOBOJUTH UCCIIEAOBAaHNE (DYHKIIHH;
- YMETh UCTOJIb30BaTh CBOMCTBA M TpauKu (YHKIIUHA IS
pelIeHNs ypaBHEHHIA, HEPAaBEHCTB U 33/1a4 C TapaMeTpamH;
M300pakaTh HA KOOPAWHATHOHN IJIOCKOCTH MHOXKECTBA PELICHUH
paBHEHUH, HEPABEHCTB M UX CUCTEM

OK 05. OcymecTBiATh yCTHYIO
11 TUCbMEHHYO
KOMMYHHKALUIO Ha
rOCY/1apCTBEHHOM SI3bIKE
Poccuiickoii denepanuu ¢
y4eTOM 0COOEHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO

B 00macT 3CTETHYECKOTO BOCITUTAHUS:

- 3CTETUYECKOE OTHOLICHUE K MHUPY, BKJIHOYas
PCTETUKY OBbITA, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyJa U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh BOCTIPUHUMATH PA3JIMYHBIE BUIBI

MCKYCCTBA, TpaJUIIUHU U TBOPUCCTBO CBOCI'O U

- YMETb ONEPUPOBATH NOHATHAMMU: CpeHee apu(MeTHIecKoe,
MearaHa, HauOosblliee ¥ HAaUMEHbIIee 3HaUeHUs, pa3Max,
criepcys, CTaHAapTHOE OTKIOHEHHE YHCIOBOT0 Habopa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
NpeCTaBICHHYIO B TabIuIax, Ha AMarpaMmmax, rpaukax,
OTpakaroIllyI0 CBOMCTBA peaIbHbIX MTPOLIECCOB U ABJICHUM;

MPCACTABJIATb I/IH(1)OpMaI_II/IIO C IIOMOIIIBIO Ta6J'II/II_I W JuarpamMmm;




IKOHTCKCTa

IPYTUX HAPOAOB, OUIYIIATh SMOIMOHAIBHOE
BO3JEHCTBUE UCKYCCTBA;

- YOSKIEHHOCTh B 3HAYMMOCTH JJIsl IUYHOCTH U
00111eCTBa OTEYECTBEHHOTO M MUPOBOI'0 UCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPAIULIUN U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUIAX
MCKYCCTBa, CTPEMJICHUE TIPOSIBIISITH KAYECTBA
TBOPUYECKOMN JTUYHOCTH;

OBinazieHne YHUBEPCATHbHBIMA KOMMYHUKATUBHBIMU
MeliCTBUSIMU:

a) oOIIeHue:

- OCYIICCTBIIATH KOMMYHHUKAITMH BO BCeX cepax
PKU3HU,

- pacrio3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIICHUS,
IMOHHUMATh 3HAYCHHE COIMAIBLHBIX 3HAKOB,
[pacIio3HaBaTh MPEAMOCHUTKH KOH(PIMKTHBIX
CUTYaIlUi ¥ CMSIT9aTh KOH(DIUKTEI;

- Pa3BEpHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY
BPEHMUSI C UCTIOTH30BAHUEM SI3bIKOBBIX CPEJICTB

MCCIIEA0BATh CTATUCTUYECKUE NAHHBIE, B TOM YHCIIE C
NpUMEHEHHEM TpaUIecKiX METOIOB M JIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MIOHATUAMU: TOUKA, IIPsMasi, INIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKPELIMBAIOIIHECS MPSMBIE,
[apaJuICJIbHOCTD U MEPIEHIUKYIIAPHOCTD NPAMBIX U IUNIOCKOCTEH,
YTOJI MEXKY IPSMBIMH, YTOJI MEXAY MPSAMOM U IUNIOCKOCTBIO, YIOJI
MEXY IJIOCKOCTSAMU, PACCTOSHUE OT TOYKH 10 TUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPSAMBIMH, PACCTOSTHAE MEKY IUIOCKOCTSIMY;
- YMETb UCIOJIb30BaTh MPH PEILICHUH 3a]a4 U3yUeHHbIE (PAKThI U
TEOpEMBbI IJIAHUMETPUH; YMEHUE OLIEHUBATH pa3Mepbl OOBEKTOB
OKPY>KaOILEero Mupa

OK 06. IIposBasaTh
Pa’KIaHCKO-TTATPHOTHYECKYIO
[MO3ULINIO, IEMOHCTPUPOBATh
OCO3HAHHOE TIOBEJICHHUE Ha
OCHOBE TPaIULIMOHHBIX
00111eYeTI0BEUECKIX
[ICHHOCTCH, B TOM YHCIIC C
Y4€TOM FapMOHU3AIUU
ME)KHAIIMOHAIIBHBIX U
MEKPETUTUO3HBIX OTHOIICHUH,
PUMEHSITh CTaHIAPTHI
QHTUKOPPYIILIUOHHOTO
[TOBEICHUS

- OCO3HaHUE 00YYaIOUIMMHUCS POCCUHCKOM
pakJaHCKOW MIEHTHYHOCTH;

- LI€JICHANPABICHHOE PAa3BUTUE BHYTPEHHEN
[O3UILIMU JINYHOCTH HAa OCHOBE IyXOBHO-
HpPaBCTBEHHBIX LIEHHOCTEN Hapoa0B Poccuiickon
Denepaliu, MICTOPUUECKUX U HALIMOHAIBHO-
KyJIbTYpHBIX TPaIULMNA, POPMHUPOBAHUE CUCTEMbI
3HAYUMBIX [IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILMOHHOTO MUPOBO33PEHUS,
[IPaBOCO3HAHUS, SKOJIOTUYECKOU KYJIbTYPBHI,
CIIOCOOHOCTH CTaBUTb LIEJIU U CTPOUTH KU3HEHHbIE
[1aHbI;

B gacTtu I'paXaAaHCKOI'O BOCIIMTAHMA:

- YMETb peliaTh TEKCTOBBIE 33]Ja4M Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOIIEHTHI, 10JIM U YaCTH, Ha ABU)XEHUE, pabOTy, CTOMMOCTh
TOBapOB U YCIYT, HAJIOTH, 33/1a4 U3 00JIACTH YIIPaBICHHUS
ITMYHBIMU U CEMEHHBIMU (DMHAHCAMU); COCTABIISITh BHIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI MO YCJIOBHIO 33]1a4H,
MCCJIEI0BATh MOJYUYEHHOE PEIICHUE U OIICHUBATH
MPaBI0NOI00HOCTh PE3YIbTATOB;

- *ymemo onepuposamv nousmusAMU: oOnpeoenrerue, aKkCuomda,
meopema, cieocmaeue, C80UCM80, NPU3HAK, 00KA3AMeNbCHEO,
pasHocunbHble POPMYTUPOBKU, YMemb POPMYIUPOBAmb
0Opammuoe u nPOMuUBONON0NHCHOE YMBEPAUCOeHUE, NPUBOOUND
npumepsl U KOHMPRPUMEDPDL, UCNONILIOBANb MEM OO

MamemamuyecKkou quyKuuu; npogodumb OoKazameJibHble




- OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U
00s13aHHOCTEH, yBaXKEHHUE 3aKOHA U TIPABOMOPSIKA;
- IPUHATHE TPAJUIUOHHBIX HAIMOHAJIbHBIX,
0011e4€eI0BEYECKUX TYMaHUCTUYECKUX U
IEMOKPATUYECKUX LIEHHOCTEH;

- TOTOBHOCTH IIPOTUBOCTOSTH UJI€OJIOTUU
PKCTpeMH3Ma, HallMOHAIN3Ma, KCeHO(hoOuu,
TMCKPUMMHALMY 110 COLUAIBHBIM, PEJIMTHO3HBIM,
[PaCOBBIM, HAIIMOHAJIHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JACSATEIBHOCTD B
MHTEpecax rpakJaHCKOTo 00IIecTBa, y4aCTBOBAThH B
caMOyTIpaBJICHHH B 00111€00pa30BaTEIbHOM
OpraHU3ALMH U IE€TCKO-FOHOILIECKUX OpraHu3alusix;
- YMEHHE B3aHMOJEHCTBOBATh C COLUAIIbHBIMU
MHCTUTYTAaMU B COOTBETCTBHH C UX (PYHKIUAMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM
NeATEIbHOCTH;

[MaTpUOTHYECKOTO BOCIIUTAHUS:

- COPMUPOBAHHOCTH POCCUMCKON TpakTaHCKOM
MICHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY
HAapO/y, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoi,
COPIOCTH 3a CBOU Kpal, CBOXO PoauHy, CBOM SA3BIK U
KYJIBTYpY, IPOLUIOE U HACTOSIIIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoja Poccuu;

- [ICHHOCTHOE OTHOLIEHUE K F'OCYJapCTBEHHBIM
CUMBOJIaM, ICTOPUYECKOMY U IPUPOJTHOMY
HACJIEAUI0, TaMATHUKAM, TPAIALIASIM HaApOJOB
Poccun, noctuxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uaeiiHas yOeKIeHHOCTb, TOTOBHOCTD K CITYKEHHIO
1 3aiuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €T0
cyns0y;

paccyscoenus npu pewenuu 3a0ay, OYeHusams 102U4ecKyio
NpasuIbHOCMb PaccyHcOeHull;

- *ymemsv c60600HO onepuposamv NOHAMUAMIU:
10C1e008aMeNbHOCMb, ApUPMemuiecKds npoepeccus,
ceoMempuyeckas npocpeccus, DecKoHe4Ho yovlearuas
ceoMempuyecKads npoepeccus; yMems 3a0aeams
10C1e008aAMENTLHOCMU, 8 MOM YUCTIE C NOMOUWbIO PEKYPPEHMHbIX
popmyn;

- *ymems 8b10Upamv noOX00AWULL MemMOoO O peuleHUs 3a0ayul;
NMOHUMAHUE SHAUUMOCIU MAMEMAMUKU 8 U3YYEeHUU NPUPOOHBIX U
0OWecmBenHbIX NPOYeCco8 U A6IeHUL,; YMemb PACNO3HABAMb
nposisnieHue 3aKoH08 MAMeMamuKy 8 UCKYCCMeEe, YMemb
NpUBOOUMb NPUMEPbLL MAMEMAMUYECKUX OMKPLIMULL POCCULICKOU
1 MUPOBOU MAMEMAMUYecKOU HayKu




OCBOCHHBIE 00YUYaIOLUIMMHUCS MEKIIPEIMETHBIE
[OHSTHS U YHUBEpPCaJIbHbIE yueOHbIE NEHCTBUS
(peryJiiTUBHbBIE, T03HABATEIbHbIC,
KOMMYHHUKAaTUBHBIE);

- CIOCOOHOCTB MX UCIIOJIb30BAaHUS B
[T03HABATEJIILHOW U COLUAIBHOU IPAKTHKE,
TOTOBHOCTB K CAMOCTOSITEIbHOMY IIJIJAHUPOBAaHUIO U
OCYIIECTBIICHUIO yUeOHO! JAESITEIbHOCTH,
OpraHu3alK y4eOHOT0 COTPYIHUYECTBA C
[earornyecCKuMu pabOTHUKaMH U CBEPCTHUKAMHU, K
[Y4aCTHIO B IOCTPOCHUH HHIUBUAYAIbHON
00pa30BaTeNbHON TPAaeKTOPUH;

- OBJIaJICHUE HaBbIKaMHU y4eOHO-

M CCIIEI0BATENBCKOM, MPOEKTHON U COMAIIBHOM

e TEIBHOCTH

OK 07. ConelicTBOBATE
COXPAHEHUIO OKpYKarolen
Cpellbl, pecypcocOepexeHHIo,
[PUMEHSTH 3HAHUS 00
M3MEHEHUHU KIIuMaTa,
MIPUHITUIIBI OEPEKITUBOTO
MPOu3BOCTBA, 3 (HEKTUBHO
IECTBOBATh B YPE3BbIYANHBIX
CUTYaLUsAX

- HE IPUHUMATH JICHCTBHYSI, TPUHOCSIIIE BPE]T
OKpYXKarOILEeH Cpeac;

- YMETh IPOTHO3MPOBATH HEOIATONIPHUSITHBIC
PKOJIOTUYECKUE TTOCIICACTBUS IPEAIPUHUMAECMBIX
ECTBUM, TPEIOTBPAIATh HX;

- PaCIIUPUTH OIIBIT IEATSILHOCTH SKOJIOTUICCKOM
HATIPaBJICHHOCTH;

- pa3pabaTbIBaTh IUIaH PELICHUs TPOOIEeMBbI ¢
[yIeTOM aHaJIN3a NMEIOLINXCSl MaTePHAaIbHBIX U
HEeMaTepPHaIbHBIX PECYpPCOB;

- OCYIIECTBIIATH IIeJICHANPABICHHBIN TIOUCK
[epeHoca CpeICTB U CIIOCOOOB JICHCTBUS B
MpodecCHOHAEHYO CPEy;

- YMETh NIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEITBHOCTH;

- IIpeTaraTb HOBBIC MPOCKTHI, OLICHUBATH UICH C
[MO3UIIMK HOBU3HBI, OPUTHHAILHOCTH, TPAKTHYCCKON

BHAYMMOCTH,

- YMETh OTIEPUPOBATh MOHATHAMU: (PyHKINS, HEIPEPhIBHAS
(byHKLMS, TPOU3BOHAS, TIEPBOOOpA3HAs, ONPEACTICHHBIH
MHTETPajl; yMETh HAXOAUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX
(yHKLINH, UCTIONIB3YsI CIIPABOYHBIE MaTepHAIIbl; UCCIICAOBATH B
MPOCTEHIINX CiTydasx GYHKIIMH HA MOHOTOHHOCTh, HAXOJUTh
HarOOJIbIINE M HAUMEHBIINE 3HAYCHUs (PYHKINN; CTPOUTH
rpaK¥ MHOTOWICHOB C UCIIOJIb30BAaHNEM allapara
MaTEeMaTHYECKOT0 aHAIN3a; IPUMEHSTh IPOU3BOIHYIO NPH
PELICHUN 3a71a4 Ha JIBI)KEHHE; PeIaTh MPaKTHKO-
OPUEHTHUPOBAHHBIC 3a/1a41 HAa HAUOOJIbIIINE U HAUMEHBIIINE
BHAYCHUSI, HA HAXOXKJCHHUE Iy TH, CKOPOCTH U YCKOPEHHS,

- YMETh OTIEPUPOBATh MOHATHUSMHU: JIBIKCHNE B IPOCTPAHCTBE,
10 J00HBIE PUTYPHI B IPOCTPAHCTBE; MCIIOIB30BaTh OTHOIIICHHUE
TUTONIA I TOBEPXHOCTEH U 00bEMOB OAOOHBIX (DUTYP TIPH
pEIIeHNH 3aa4;

- YMETh BBIUYUCIISATH TEOMETPUYECKUE BEINYMHBI (JUTMHA, YTOJI,
TUIOIAAb, 00BEM, TUIOMIAIb TOBEPXHOCTH ), UCTIONB3YS N3yUECHHBIE

(bOopMYIIbI U METOIBI




- 1aBaTb OICHKY HOBBIM CUTYyallUAM, BHOCUTDb
KOPPECKTHUBBI B ACATCIIbHOCTh, OLICHHUBATDH
COOTBECTCTBUC PE3YJIbTATOB LCIAM

[1K 1.3. IIpoBepsTh
OCHAII[EHHOCTb,
paboTOCIOCOOHOCTD,
MCTIPAaBHOCTH M OCYIIECTBIISITH
HACTPOWKY 000pyIOBaHUs
MocTa JIsl pa3InIHbIX
CIIOCOOOB CBApKH

- BBIJIBUTaTh HOBBIE UJCH, IIPEIaraTh
OpUTMHAJIBHBIE MIOJXO0/bI U PELICHUS
11 CIIOCOOHOCTb WX MCIOJIB30BAHUS B
[T03HABATEIIBHOW U COLMATIBHON IPAKTUKE

- YMETb ONEpPUPOBATH NOHATHAMM: (DYHKIHSI, HEIPEpbIBHAS
(byHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeAeICHHBIN
MHTErpajl; yMeTh HAXOIUTh IPOU3BOAHBIEC FIEMEHTAPHBIX
(YHKIMH, UCIIOJIb3YS CIIPABOYHBIE MaTEpUabl; UCCIE0BATh B
MPOCTENIINX CaydasX GYHKIUU Ha MOHOTOHHOCTb, HAXOJIUTh
HauOO0IbIINE U HAMMEHbIINE 3HAaUeHUs (PYHKLNN; CTPOUTh
rpaduKyu MHOTOYJICHOB C HCIIOJIb30BAHUEM armapara
MaTEeMaTHYECKOT0 aHaJIn3a; MPUMEHSTh IPOU3BOIHYIO IIPU
peLIeHUH 3ajay Ha JBM)KEHHE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIE 33/1a4l Ha HAUOOJIbIINE U HAMMEHbIINE
BHAa4YeHHUs, Ha HAXOXKJCHUE ITyTH, CKOPOCTU M YCKOPEHHUS.




OcBoenue coxepkanus ydeOHor mumcrumuimabl  OVY]J[.04 MaremaTtuka
o0ecreunBaeT JOCTUKEHHE CAEAYIOUINX JUYHOCTHBIX Pe3y1bTATOB BOCIIMTAHMA:

JIP 7 - Oco3Haromuii NPUOPUTETHYIO LEHHOCTh JIMYHOCTU YEJIOBEKA;
YBaXKAIOMMUNA COOCTBEHHYIO M UY)KYIO YHUKAIBbHOCTb B PA3IMYHBIX CUTYalUAX, BO
Bcex opmax u BUAAX ACSITEIbHOCTH.

JIP 13 - T'oTOBBII COOTBETCTBOBATH OXHUAAHUSAM pabOTOJATENEH: aKTUBHBIH,
MPOEKTHO-MBICISIINKN, 3P(HEKTUBHO B3aUMOACHCTBYIOIIMI W COTPYIHUYAIOLIUNA C
KOJUIEKTUBOM, OCO3HAHHO BBINOJHSIOWMNA  NpodeccuoHadbHble  TpeOOBaHMS,
OTBETCTBEHHBIN, IIYHKTYyaJbHbIN, TUCLUIITIMHUPOBAHHBIN, TPYIOJIFOOUBBIHA,
KPUTHUYECKU MBICISALINI, JEMOHCTPUPYIOLINI MPO(PEeCCUOHAIBHYIO KU3HECTOUKOCTD.

JIP 15 - TotoBelif K NpodheCCHOHAIBPHOW KOHKYPEHIIMU W KOHCTPYKTUBHOM
pEaklMK Ha KPUTHUKY.

JIP 18 - IlpuHuMaronmii 1Uend U 3aJa4d  HAy4YHO-TEXHOJIOTHYECKOTrO,
HSKOHOMUYECKOT0, HMH(POPMAIIMOHHOTO M COLMOKYJIbTYpHOro pasButus Poccum,
rOTOBBIN PabOTATh HA UX JOCTUKEHHUE.

1.5. Kotu4yecTBO 4acoB Ha OCBOEHHME POrpaMMbl Y4eOHOM IMCHUIIIMHBI:

00beM 00pa3oBaTebHON HArpy3ku — 264 yaca, B TOM 4HCIIE:

y4eOHOM Harpy3Ku BO B3aUMOJICHCTBUU C IIpenoaaBaTeneM — 252 yaca;

CaMOCTOATENbHON padOThl 00YYaIOLIErocs — He MPeXyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOM JUCUMILVIMHBI U BHABI y4eOHOH PadoThI

Bup y4eOHoii paboThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHUTIIHHBI 264
OcHoOBHOe coep:kaHue 150
BT. U..

TEOPETHYECKOE 00yUeHUE 52
MPAKTUYECKUE 3aHATUS 98
B T.4. KOHTPOJIbHBIE paOOTHI 26
nabopaTOpHbIC 3aHATHUS 0
IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE COAEPKaHUE (COaepKaAHHNE 100
NMPUKJIATHOTO MOJYJIsA)

TEOPETHYECKOE 00yUeHUE 0
MPAKTUYECKUE 3aHATUS 100
nabopaTopHbIE 3aHATHUS 0
NuauBuayanbHbIA NPOEKT

IIpome:kyTouHasi aTTecTanus B popme

- nupdepeHImpoBaHHOro 3a4eTa B 1 cemectpe 14

- 9K3aMeHa BO 3 ceMecTpe




2.2. TemaTuveckuii mJiaH u coaep:kanmne ydeonou gucunnianabl OY/1.04 MatemaTnka

HaumeHoBaHue pa3aenoB u Copneprxanue y4eGHOro MaTepuaJia (0CHOBHOE U MPodeccHOHATBLHO-OPHEHTHPOBAHHOE), Oobem ®opmupyembie
TeM J1aGopaTopHble U NPAKTHYECKHE 3aHITHS, MPUKJIATHON 4acoB KOMIIeTeHIINI
Pazgen 1. IToBTOpeHHe Kypca MATeMATHKH OCHOBHOM IIKOJIbI 16 OK-01, OK-02, OK-03,
Tema 1.1 Lens u 3ana4n Cojiepkanue y4eOHOro Marepuaia 2 OK-04, OK-05, OK-06
MaTEMaTHKH TIPU OCBOCHUH Ba3oBble 3HAHMS U YMEHUS 110 MATEMATUKE B MPO(PECCHOHANIBHOM U B MOBCEIHEBHON ESTENLHOCTH. OK-07
CICIHMATBHOCTU KomOMHHpOBaHHOE 3aHsITHE K 1.3
Tema 1.2 Yucna u Beruncienus. | ConepxaHue yueOHOro Marepuaia 2
Bripaxenust u npeobpazoBanus | JlefcTBUS Haj IOJOKHUTEIbHBIME M OTPULIATEIBHBIMA YUCIAMH, OOBIKHOBEHHBIMU M JIECATUYHBIMU
JIPOOSIMH.
JleficTBus co creneHs MU, POPMYIIbI COKPALIEHHOTO YMHOXKEHHUSI.
KomOnHnpoBaHHOE 3aHsTHE
Tema 1.3. 'eomerpus Ha IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEPAKAHNE (COAEPKAHME NPUKJIATHOT0 MOLYJIs) 4
IUIOCKOCTH Bupl miockux GUryp u ux miomaip.
ITpakTHKO-OpHEHTHPOBAHHBIE 331a41 B KypCe F€OMETPUH Ha INIOCKOCTH
[TpakTHyeckoe 3aHsTHE
Tema 1.4 [IpouieHTHBIE Conepxkanue yueOHOro MaTepuasa 2
BBIYHCIICHUS [TpocThle MPOLEHTHI, pa3Hble cOcO0bI X BbIuHcieHHs. Cll0)KHbIe TPOLEHTHI
[TpakTHyeckoe 3aHsTHE
Tema 1.5 YpaBHenus u Conepxkanue yueOHOro MaTepuasa 4
HepaBeHCTBa. CHCTEMBI JluneiiHble, KBapaTHbIe, IPOOHO-JIMHEHHbIE ypaBHEHHs U HepaBeHCTBa. CIIOCOOBI pEeLICHUs] CHCTEM
yYpaBHEHUH U HEPABEHCTB JUHEHHBIX ypaBHeHUH. ITonsatms: marpuna 2x2 u 3x3, onpepenurtens Matpuusl. Merton Iaycca.
Cucrembl HeNMHENHHBIX ypaBHEHUH. CHCTEMBI HEPABEHCTB
[TpakTHyeckoe 3aHsTHE
Tema 1.6 BxonHol KOHTPOJIb Conepxanue yaeOHOro Marepuaia 2
Brruncienust n npeoOpazoBanusi. YpaBHEHHs M HEpaBeHCTBA. | eoMeTpusi Ha IIIOCKOCTH
KonrposbHas pabora
Pazgen 2 IlpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE 16 OK-01, OK-03, OK-04,
Tema 2.1. OcHoasble nousatust | Coneprkanue yueOHOro MaTepraia 2 OK-07
crepeomerpun. Pacnonoxenune | [penmer crepeomerpu. OCHOBHBIC MOHATHS (TOYKA, IPsIMasi, INIOCKOCTh, IPOCTPAHCTBO). OCHOBHbIC MK 1.3
HPSMBIX ¥ TNIOCKOCTEH aKCHOMBI crepeoMmeTpuu. [lepecekaronuecs, mapajuienbHble U CKpeluBatoIyecs npsmsie. [Ipusnak u
CBOHCTBO CKPEUIMBAIOIIMXCS MIPAMBIX. OCHOBHBIE ITPOCTPAHCTBEHHBIE (PUTYPBHIL.
KomOuHHpOBaHHOE 3aHATHE
Tewma 2.2. [TapamnensHOCTh Copeprkanue yueOHOTO MaTepHasa 4

MIPSIMBIX, TIPSIMOH ¥ TIOCKOCTH,
IUIOCKOCTEH

[MapannencHeie mpsiMas u TtockocTh. Ompenencnue. [Ipmsmak. CBoiicTBa (C TOKa3aTEIBCTBOM).
[MapannensHeie miockoctu. Onpenenenne. [Ipusznak. CBoiicTBa (¢ HOKa3aTenbCTBOM). TeTpasap u ero
aneMmeHThl. [lapamienenunen u ero sjaeMeHTbl. CBOKWCTBA MPOTHBOIIOJIOKHBIX TPaHEH W JIUaroHaneu
napajuienenunena. [loctpoenne ceuenuit. Penienue 3agad.

IIpakTHueckoe 3aHaTHE

20




Tema 2.3. [lepnenaukynsipHocts | ConepikaHue yueOHOro Marepuaia 2
IPSAMBIX, IPAMOM U IIOCKOCTH, | [lepnenaukynspHbie npsmsble. [lapauienbHble npsMble, TEPIEHIUKYISIPHbIE K MI0CKOCTH. [Tpnu3Hak
II0CKOCTEN MEePIEHIUKYJIPHOCTH MpsAMOW U IUIOCKOCTU. JlokazarenbcTBO. IleprneHnukynsgp ¥ HakJIOHHasl.
INepnenaukynsapHsle miockoctu. [Ipu3Hak nepneHAuKyIIpHOCTH IUIOCKOCTeH. Jloka3aTenbCTBO.
PaccTosiHus B mpocTpaHCTBE
KomOnHnpoBaHHOE 3aHsITHE
Tema 2.4. Teopema o Tpex Copeprxkanue yaeOHOT0O MaTepuaa 2
HEPIEHAUKYIIApax Teopema 0 Tpex nepneHAUKYIsApax. Jloka3zaTeslbCTBO. YTOJI MEXIy HPSIMOH M IUIOCKOCTBIO. YTOI
MEXAY IUNIOCKOCTSIMU
KomOuHUpOBaHHOE 3aHATHE
Tewma 2.5. [1apannensHsie, IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CojepKaHUe NPUKJIATHOT0 MOLYJIsA) 4
NEPIECHIUKYIISIPHBIE, AxcuoMsl crepeomeTpud. IlepneHIUKYISApHOCTh MPSIMOM M IUIOCKOCTH, MHapajieNbHOCTh JABYX
CKPELMBAIOIIUECS IIPSMbIE MPSIMBIX, MEPIEHANKYIISIPHBIX MJIOCKOCTH, MEPIEHAUKYISIPHOCTh IJIOCKOCTEH
[IpakTuueckoe 3aHATHE
Tema 2.6. Pemenue 3amay. Copepkanue yueOHOro MaTepuaia 2
IIpsimble 1 IIIOCKOCTH B Pacnonoxenne mpsMbIX U IUIOCKOCTEH B MpocTpaHcTBe. llepneHanKynspHOCTh M MapajuleIbHOCTh
IIPOCTPAHCTBE IpsIMBIX U ockocTel. CkpelyBaronyecs NpsMele
KonrposbHas padbora
Pazjnen 3. KoopauHaThl M BEKTOPHI 16 0OK-02, OK-03, OK-04,
Tema 3.1 JlexapToBbI Coniepxanne y4eOHOro Marepuaia 2 OK-07
KOOpAUHATBI B IPOCTPAHCTBE. JlexapToBsl koopauHaThl B npocrpancTse. [Ipocrelimue 3agaun B koopauHaTtax. PaccrosHue Mexny IIK'1.3
PaccTosiHue Mexay nByms JIByMsl TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka
Touykamu. KoopauHaTsl KOM6I/IHI/IpOBaHH06 3aHATHE
CepeNHHbI OTPE3Ka
Tema 3.2 Bektopsl B Copeprxkanue yaeOHOTO MaTepHaa 4
OpOCTPAHCTBE. Bektoper B mpoctpancTBe. CiokeHHE M BBIYUTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
Yron MeXIly BEKTOPaMH. Komnnanapusle BekToprl. CKalsipHOE NPOHM3BENCHHE BEKTOPOB. Pa3iokeHHe BeKTopa MO TpeM
CxanspHOe IIpOU3BECHHE HEKOMIUIAHApHBIM BeKkTOpaM. KoopauHaTel BEKTOpa, CKas[pHOE IPOU3BENCHUE BEKTOPOB B
BCKTOPOB KOOpJIMHAaTaX, Yrojl MEXIy BEKTOpaMH, YIOJd MEXIY MpsSIMOH U IUIOCKOCTBbIO, YIOJ MEXKIY
IJIOCKOCTSMHU. Y paBHEHHUE TIOCKOCTH. [ '€OMETpUYIECKUI CMBICI ONpENeanTeNs 2xX2
IIpakTrueckoe 3aHaTre
Tema 3.3 [Ipaxtuko- IIpodeccuoHaNbHO-0PHEHTHPOBAHHOE COJlepPKaHNe (CoAepKaHHe NPUKIATHOI0 MOTYJIs) 8
OpHMEHTHPOBAHHBIC 3aJ1a41 HA KoopaunaTtHas minockocTs. BeluncieHre paccTOSIHUM M IUIomIaned Ha miockoctd. KonuuecTBeHHbIE
KOOPJUHATHOH IIOCKOCTH pacyeTsl
IIpakTnueckoe 3aHaTue
Tewma 3.4 Pemenne 3amay. Copeprkanue yueOHOTro MaTepraia 2

KoopanHaTs! 1 BEKTOPHI

JlexapToBBl KOOpOMHATEI B TPOCTpaHCTBE. Bekropbl B mpoctpancTBe. CIIOKEHWE W BBIYUTAHHE
BEKTOPOB. YMHO)KEHHE BeKkTopa Ha umcio. Kommmanapaele BekTOphl. CKalsipHOE MPOU3BEIEHHE
BEKTOpOB. PasnmokeHue BEKTOpa MO TpPeM HEKOMIUIaHApHBIM BekTopaM. lIpocteiinime 3amaun B
KoopanHaTax. KoopamHATEl BEKTOpa, pacCTOSTHHE MEXIYy TOYKaMH, KOOPIMHATHI CEPEeIUHBI OTPEe3Ka,
CKaJIIpHOE MPOM3BEJIEHNE BEKTOPOB B KOOPAMHATAX, YTOJl MEXKY BEKTOPAMHM, YTOJ MEXKAY MPSIMON U
IUIOCKOCTBIO, YTOJI MEXY INIOCKOCTSIMHU




KonrponbHas pabora

Pa3nen 4. OcHoBbI TpUroHoMeTpun. Tpuronomerpnyeckue GyHKIMN 28
Tema 4.1 Tpuronomerpudeckue | Conmepkanue yaeOHOTO MaTepuaa 2
(yHKIUM TPOU3BOJILHOTO YINa, | PaguaHHas Mepa yria. [ToBopoT Touku BOKpYT Havaja koopauHat. OmpeneneHue CHHyca, KOCHHYCa,
gucna. Paquannas v rpagycHas | TaHreHca W KOTAHTEHCA. 3HAKH CHMHyCa, KOCHHYyCa, TaHI'CHCA M KOTaHICHCA II0 YCTBECPTIM.
mepa yria 3aBHCHMOCTB MEXKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT'€HCOM OJTHOTO ¥ TOTO XK€ yTIia
KomOuHupoBaHHOE 3aHATHE
Tema 4.2 OcHoBHEBIE Coniepxanne y4eOHOro mMarepuaia 2
TPUIOHOMCTPUICCKHEC Tpuronomerpudeckue Toxaectsa. CHHYC, KOCUHYC, TAHT€HC M KOTAHT€HC YIJIOB O U - 0. DOopMyIIbl
TOXKIECTBA. [IpUBEICHUS
Dopmy.ibl IPUBEACHHS KomOnHnpoBanHoe 3aHsITHE
Tema 4.3 Cunyc, KOCHHYC, Coniepxanue y4eOHOro Marepuaia 2
TaHI'€HC CYyMMBI M Pa3HOCTH Cymma u pasHOCTb cuHycoB. CymMMa U pa3sHOCTb KOCHMHYcOB. CHHYC M KOCHHYC ABOHHOIO yria.
JBYX YIJIOB ®opmMynsl  TONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBI TpPUTOHOMETpHUYECKMX (yHKOMI B
CuHyc ¥ KOCHHYC JBOMHOTO IIPOM3BEJICHUE U IPOU3BEACHUS B CyMMY. BrIpakeHHe TPUTOHOMETPUYECKUX (QYHKIMI Yepe3 TaHT€HC
yraa. @opMyJibl IOJIOBUHHOIO MTOJIOBHHHOTO apryMenTa. [IpeoOpazoBaHus NpOCTEHIINX TPUTOHOMETPUIESCKUX BBIPAKCHUHN
yria KomOuHupoBanHOE 3aHATHE
Tema 4.4 Oysnkuuu, ux Coniepxanne y4eOHOro Marepuaia 4
cBoricTBa. Coco0bI 3a1anus OO6nacTb ompeneneHns 1 MHOXECTBO 3HaueHWH (QyHKund. YETHOCTh, HEUETHOCTH, NMEPUOIMIHOCTH
(byHKIMHA ¢yskumid. CiocoOsb! 3a1aHus QYHKIUI
[IpakTHyeckoe 3aHsTHE
Tema 4.5 Tpuronomerpuueckre | CoaeprkaHne yueOHOro MaTepuaia 4
(GyHKIMM, HX CBOHCTBA M OOnacTb ompeneneHNss ¥ MHOXECTBO 3HAUCHHWH TpPUTOHOMETpHUYeckux ¢yHKuui. YETHOCTS,
rpaduku. [IpeobpazoBanue HEYETHOCTh, NEPHOANIHOCTh TPUTOHOMETpHUYECKUX (yHKIMHA. CBolcTBa U rpaduku QyHKIUHE y = cos
rpa(puKOB TPUTOHOMETPUIECKUX | X, y = sin X, y = tg X, y = ctg X. CKaTne 1 pacTsHKEHUE rpapuKOB TPUTOHOMETPUIECKUX (YHKIIHH.
bynkumi [IpeobpazoBanue rpadikOB TPUTOHOMETPHUYESCKIX (DYHKIIMI
[IpakTuueckoe 3aHsTHE
Tema 4.7 Onucanne IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coAepKaHue NPUKJIATHOT0 MOAYJIA) 4
IIPOM3BOACTBEHHBIX IIpoLeccoB | Vcmosp30BaHNe CBONCTB TPUTOHOMETPHIECKUX (DYHKIMH B MTPO(ECCHOHATBHBIX 331a49aX
C moMomp0 TpaduKoB QyHKIMK | [IpakTHYECKOE 3aHATHE
Tema 4.8 O6paTHBIE IIpodeccHoHATEHO-OPHEHTHPOBAHHOE COEPKAHNE (CoAepKaHHe MPUKJIATHOT0 MOIYJIsA) 2
TpUroHomeTpudeckue GyHkuuu | ObparHple TpUroHoMeTprdeckue GyHKiuU. X cBoiictBa u rpaduku. VCrmonp3oBaHHE CBOMCTB
00paTHBIX TPUTOHOMETPHUYECKUX (DYHKIUH B MPO(ECCHOHATBHBIX 3a1a9ax
[IpakTuueckoe 3aHsTHE
Tema 4.9 Tpuronomerpudeckue | Comepkanue yaeOHOTO MaTepuasa 2
YpaBHEHMS U HEPABEHCTBA VYpaBHEeHHEe cOos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X a, ctg x = a. Pemenue
TPUTOHOMETPUYECKNX YPAaBHEHHI OCHOBHBIX THIIOB: IIPOCTEHIIME TPUTOHOMETPUUYECKUE YPABHEHUS,
CBOJSLIMECS K KBaAPATHBIM, PEIIAEMbIE PA3JIOKEHUEM HA MHOKHUTEIH, OJHOPOJHBIE.
IIpocTeiinine TPUroHOMETPUUECKHE HEPABEHCTBA
IIpakTHyeckoe 3aHaTHE
Tema 4.10 Cucremsl Copneprxkanue ydeOHOTO MaTepraia 4

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06
OK-07
K 1.3




TPUTOHOMETPHUYECKUX CucrteMbl IPOCTEHIINX TPUTOHOMETPHUUECKUX YPaBHEHUH
YpPaBHEHHUI IIpakTueckoe 3aHaTne
Tewma 4.11 Pemenune 3amay. Conepkanue yueOHOro MaTepuaa 2
OCHOBBI TPUTOHOMETPUH. [TpeoOpa3oBaHe TPUTOHOMETPUUECKHUX BBIpRKEHUH. PelieHne TPUrOHOMETPHYECKUX ypaBHEHHU U
Tpuronomerpuueckue QyHKINK | HEPABEHCTB B TOM YHMCIIE C UCIIOJIL30BAHMEM CBOMCTB (DYHKIHIA.
KonrposbHas pabora
Pa3nen 5. KomniiekcHbie ynciaa 8 OK-01, OK-02, OK-03,
Tema 5.1 Kommiekchbie uncna | ConepikaHue yueOHOro Marepuaia 2 OK-04, OK-05, OK-06
IMonstve KoMImIeKCHOro uucna. CONpsDKEHHBIE KOMIUIEKCHBIE YHCTA, MOIYJdbh M ApPTyMEHT OK-07
KOMIUIEKCHOTo uncia. dopma 3amucy KOMIUIEKCHOTO 4uciia (TeoMeTpHdecKasi, TPUrOHOMETpHYecKas, MK 1.3
anreOpanyeckas). ApudmeTndeckue JeHCTBHS C KOMIUIEKCHBIMH YHCIIaMU
KomOnHnpoBaHHOE 3aHsTHE
Tema 5.2 TIpumenenue IIpodeccnoHaIEHO-0PHEHTHPOBAHHOE COJCPAKAHNE (CONePKAHME NPUKJIATHOT0 MOLYJIsT) 6
KOMILIEKCHBIX YHCeN B BeinonHeHne pacdyeTroB ¢ MOMOLIBI0 KOMIUIEKCHBIX udncell. IIprMepsl NCcrosb30BaHMs KOMILIEKCHBIX
po¢eCCHOHATBHBIX 3a7adax qucen
[IpakTuyeckoe 3aHsTHE
Pasnen 6. IlponzBoanas GyHKIMH, ee NPUMEHEHHE 34 OK-01, OK-02, OK-03,
Tema 6.1 IlonsiTue Coniepxanne yaeOHOro Marepuaia 2 OK-04, OK-05, OK-06
pou3BOAHOA. POpMyJIbI U OnpeneneHre YHCIOBOW IMOCIEIOBATEIEHOCTH H CHOCOOBI ec¢ 3amaHus. CBOWCTBA YHCIIOBBIX OK-07
npaBuia quddepeHnupoBanus | mocnemoBarensHocTel.  OmpesesieHde TIpeena MOCIeN0BaTeNbHOCTH. BBIUMCIEHHE TIpenesioB IK 1.3
mocnenoBarenbHOCcTel. Ilpemen ¢yHknmm Ha OeckoHeuHocTH. Ilpemen ¢GyHKOIMM B TOUKe.
[Mpupamenue aprymenra. [Ipupamienne (QyHKIUH. 3a1auu, TPUBOASIINE K HOHITHIO MTPOM3BOIHOM.
OnpeneneHue NPOM3BOIHON. AJTOPUTM OTHICKAHUS IPOU3BOJHOMN
KoMOuHMpOBaHHOE 3aHSITHE
Tema 6.2 IIponsBoxnsie cymmel, | Conmepkanue ydeOHOrO MaTepuaa 2
Pa3HOCTH MIPOU3BEACHNUA, Dopmyasl quddepenimposanus. [Ipasuna guddepenumpoBanus
4aCTHOT'O IIpakTHyeckoe 3aHaTHE
Tewma 6.3 [IpousBoHbIE Copeprxanue yaeOHOTO MaTepraia 4
TpUroHomerpuyeckux QyHkiui. | Onpemenenne cioxuHoW QyHkipn. [IponsBomHas TpUroHOMeTpHUYecKUX (yHKIwiA. [IponsBoaHast
[IpousBoiHast ciokKHOM CII0KHOM DyHKIMH
byHKIUN ITpakTHYeCKOe 3aHsTHE
Tewma 6.4 ITousitue o Copeprkanue yaeOHOTo MaTepHaa 2
HETIPEPLIBHOCTH (DYHKIIMH. Ilonsatne wHempepbiBHOH  ¢yHkumu. CoiicTBa  HempepblBHOH — ¢yHkuuu. CBA3p  MEXAy
Meton uHTEpBAaIOB HENPEPBIBHOCTBI0 U TU(depeHIHpyeMOCThI0 (DYHKIMH B TOYKE. AJITOPUTM PpEIIeHHs HEPaBEHCTB
METOJIOM HHTEPBAJIOB
KomOuHupoBaHHOE 3aHATHE
Tema 6.5 I'eomeTpuueckuii u Conepkanue yueOHOro MaTepuasa 2
(uznuecKuii CMbICIT I'eomeTprueckuii CMbICT MPOU3BOAHON (PyHKUIMHM — YriioBoi koddduimeHT kacaTenbHON K rpaduky
IIPOU3BOJHOM (GYHKIMH B TOUKE. YpaBHEHHE KacaTeIbHOM K rpaduky GpyHKINU. AJTOPUTM COCTABJICHHS ypaBHEHHS
KacarenbHOH K rpadguky ¢yakuun y=f(x)
[IpakTHyeckoe 3aHsTHE
Tema 6.6 @uznueckuii cMpicn | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJePAKaHNe (coep:KaHHe NPUKJIATHOT0 MOLYJIsI) 6




MIPOU3BOJHO B
npo¢eCCHOHATBHBIX 3a7auax

Duznueckuil (MEXaHUUECKUI) CMBICI TPOU3BOHON — MTHOBEHHAs CKOPOCTh B MOMEHT BPEMEHH t: v =

S (1)

HpaKTI/IlIeCKOC 3aHATHC

Tema 6.7 MOHOTOHHOCTh Copepxkanue yueOHOro MaTepuasa 2
¢byuxuun. Touku sxcTpeMyMa. | Bospacranue M yObiBaHHe (YHKIUM, COOTBETCTBME BO3pAcTaHMs M YObIBaHMA (YHKIMM 3HAKY
HccnenoBanne GpyHKIMH 1 npou3BoiHOM. [loHsTHE MPON3BOAHON BBICHIErO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOW MPOU3BOIHOMN
TIOCTPOEHHE IPa(uKOB BBIITYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3agadd Ha MakCUMyM W MUHMMYM. lloHsTue
ACHMIITOTBHI, CIIOCOOBI MX ONpeeNICHHsI. AJTOPUTM HCCIIeI0BAaHHS (PYHKIMU M IOCTPOSHHUS ee Tpaduka
C MOMOIIBIO NMPOMU3BOAHOH. [{poOHO-nnHelHast ¢pyHKuus. MccienoBanue QyHKIMM HA MOHOTOHHOCTh
1 TIOCTPOEHHUE rpauKOB.
[IpakTuueckoe 3aHsTHe
Tema 6.8 Hanbonbuiee u IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJCPAKAHNE (CONePKAHME PUKJIATHOT0 MOLYJIsT) 4
HaMMEHbIIIee 3HAYCHUs Haxoxnenne HanOosibllero ¥ HaWMEHBIIETO 3HAa4YeHWH (YHKUMHA, NOCTpoeHHe TrpadukoB
¢$yHKIMH MHOTOWIEHOB C MCIIOJIb30BAHUEM allapaTa MaTeMaTHIeCKOTO aHAIN3a
[IpakTuueckoe 3aHsTHe
Tema 6.9 Haxoxnenue IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJCPAKAHNE (COAEPKAHME NPUKJIATHOT0 MOLYJIsT) 8
OIITUMAJIBHOI'O pE3yJibTaTa C HaumeHnsIiee u HanboubIee 3HaYCHUE (PYHKIIH
TOMOLIBIO POH3BOJHOH B [IpakTuyeckoe 3aHsTHE
MPAKTUYECKHX 3a]1a49ax
Tema 6.10 Pemenue 3amad. ConepxaHue y4eOHOro MaTepraia 2
[TpousBoHas GpyHKuMH, €€ @Dopmynsl n mpaswia guddepennnposanus. VMccnenoBanue (yHKIOUH C OMOIIBIO MTPOM3BOIHOM.
NPUMEHEHUE Hauboupiiee 1 HanMeHbIIee 3HAYCHUST (PYHKITHI
KontponsHas pabora
Pa3zjnen 7. MHOTOrpaHHMKH M TeJIa BPallleHUsI 40 OK-01, OK-02, OK-03,
Tema 7.1 BepmmHsl, pebpa, CopeprkaHue y9e0HOr0 MaTepuaa 2 OK-04, OK-05, OK-07
r'paHd MHOIOIpaHHHKa [TonsiTne MHOTOTpanHuKa. Ero anemeHTHI: BepiinHbl, pedpa, rpanu. J{naronans. Ceyenue. Boimykisie 1K 1.3
U HEBBIMYKJIIbIE MHOTOTPAHHUKHU
KomOuHupoBaHHOE 3aHATHE
Tema 7.2 [lpu3sma, ee Copeprxkanue yaeOHOT0 MaTepHaa 2
COCTABJISIIOIINE, CCHCHHUC. [Monsitre npusmsel. Ee ocHOBanust 11 O0KOBBIE IpaHu. Bricota nmpusmel. [IpsiMas u HakJIOHHAs TIpHU3Ma.
IIpsmas 1 nmpaBuibHas IpusMbl | TpasuibHas npusMa. Ee ceuenue
KomOuHupoBaHHOE 3aHATHE
Tema 7.3 Iapamnenenunen, ky6. | ConepkaHue yueOHOro Marepuaia 2
Ceuenne Ky0a, [Mapannenenunen, cBoWCTBa  NPSMOYroJIbHOTO — mapamienenunena, kyo. Ceuenne — KyoOa,
napasulesIenunesa napajuiesienunesa
IIpakTuyeckoe 3aHsTHE
Tema 7.4 Tlupamuna, ee Conepxanue yd4eOHOro Matepuaia 2

COCTaBIISIOLINE, CEUCHHE.
[IpaBunbHas nupamuia.
Yceuennas nupamuia

IMupamuna u ee anementsl. Ceuenue nupamuasl. [IpaBunbpHas nupamuna. Y cedeHHas upaMuaa

KOM6I/IHI/IpOBaHH06 3aHATHC




Tema 7.5 bokoBas v moiaHas
HOBerHOCTb HpI/l3M]>l,
MTUPAMUJIBI

CojeprkaHue yueOHOro MaTepuaia

[Tnomaas OOKOBOH U IOJIHOM MMOBEPXHOCTH MPHU3MBI, IIUPAMHJIBI

HpaKTI/IlIeCKOC 3aHATHC

Tema 7.6 CummeTpus B KyOe,
napaJuieNnenunese, nprusMe,
UpaMusIe

Cojeprkanue yueOHOro MaTepuaia

CUMMeTpHUsT OTHOCHTEIBHO TOYKH, MPSIMOM, mutockocTH. Cummerpus B KyOe, mapajlieienurnese,
pu3Me, NUpaMuie

HpaKTI/IlIeCKOC 3aHATHC

Tewma 7.7 Ilpumepsl cuMMeTpuil
B ipoheccuun

IpodeccoHaTLHO-0PUEHTHPOBAHHOE COTEPKAHUE (COTEPKAHUE MPUKIIATHOTO MOTYJIsT)

CumMeTpust B IPUPOJIE, apXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I‘IeCKOC 3aHATHC

Tema 7.8 IIpaBunbHbIe
MHOTOTPaHHUKH, UX CBOWCTBA

Copeprkanue yueOHOro MaTepuaa

Ilonstue IMMPAaBUJIBHOT'O MHOT'OT'paHHUKA. CBolicTBa IPaBUJIbHBIX MHOT'OI'PAHHUKOB

HpaKTI/I‘IeCKOC 3aHATHC

Tewma 7.9 Humunap, ero
cocrasistrone. CeueHue
OUIAHApA

Copeprkanue yueOHOro MaTepuaa

umuanp u ero snementsl. CeueHne IiMHApa (TapajielbHOE OCHOBaHUIO M ocu). PasBeprka
LJTMHpA

KomOuHHpOBaHHOE 3aHATHE

Tema 7.10 Konyc, ero
cocrasiistrone. CeueHue
KOHyca

IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NPUKJIATHOT0 MOAYJIA)

Konyc u ero anementsl. CeyeHue KoHyca (I1apajuleIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPILINHY ),
KOHMYecKue ceueHuns. PazBepTka KoHyca

[IpakTuueckoe 3aHsTHE

Tema 7.11 YceueHHBII KOHYC.
CedeHne ycedeHHOTO KOHYyCa

Copeprkanue yueOHOTO MaTepHasa

Yceuennslit konyc. Ero oOpasyromas i BeicoTa. CeueHne yCcedeHHOTO KOHyca

KomOuHHpOBaHHOE 3aHATHE

Tema 7.12 lap u cdepa, ux
CeUYCHUS

Copeprkanue yaeOHOTO MaTepHasa

[ap u cdepa. Bzanmuoe pacnonoxernne cheps! U miockoctu. CeueHne mapa, chepsl

KomOuHHpOBaHHOE 3aHATHE

Tema 7.13 Ilousarue 06 oObeMe
tena. OTHoIIEHHE 00BEMOB
mom00HEBIX Ted. OOBEMBI H

TJTONIA/IX TIOBEPXHOCTEH Tel

Copeprkanue yueOHOTO MaTepHasa

[onsatne 06 ob6beme Tema. OOBeM KyOa W MPSAMOYTOJIBHOTO Hapaimienenuiena. OO0beM TpPU3MEI H
muHApa. OTHomeHne 0oO0BEeMOB IMOMOOHBIX Tell. ['€OMEeTpPHYECKHA CMBICT OIPENENUTENs 3-TO
nopsaka. O0bpeMbl mupaMupl U KoHyca. O0bem mapa. [1nomanyu noBepxHoCTEH Tell.

IIpakTHyeckoe 3aHaTHE

Tema 7.14 KomOnHamun
MHOTOIPAaHHHKOB U TEJ
BpalleHus

IIpodeccHoHaIbLHO-OPHEHTHPOBAHHOE COIep:KaHue (co/iepKaHUuEe NPUKJIATHOTO MOTYJIs)

KoMOuHaImy reoMeTpuIeCcKiX Tell

IIpakTHyeckoe 3aHaTHE

Tema 7.15 I'eomeTpruyeckue
KOMOHMHAIMU Ha MPAKTHKE

IIpodeccHoHaIbLHO-OPHEHTHPOBAHHOE COIeP:KaHue (Co/iepKaHUEe MPUKJIATHOTO MO1YJIs)

Hcnonp3oBanne KOMOWHAIMA MHOTOTPAHHHKOB W TN BPAIICHUS B IPAKTHKO-OPHUEHTHPOBAHHBIX
3a1adax

IIpakTHueckoe 3aHaTHe

Tema 7.16 Pemenne 3amad.
MHOrOrpaHHHUKH U Tea

Cojiepkanue y4eOHOro Marepuaina

OOBEMBI U TIJI0LIa I TIOBEPXHOCTH MHOT'OT'PAHHMKOB U TCJI BPALICHUA




| Konrposnbhas paGota

BpallleHUs
Paznen 8. IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHE 20 OK-01, OK-02, OK-03,
Tema 8.1 IlepBoobpazuas Copepkanue yueOHOro MaTepuaa 2 OK-04, OK-05, OK-06
¢ynkuun. [IpaBuia 3aja4a 0 BOCCTAHOBJIEHMH 3aKOHA JBUYKEHHUs 110 M3BECTHOH ckopocTH. IIOHATHE MHTErpHpOBAHMS. OK-07
HaXOXKJICHHS IEPBOOOPA3HBIX | O3HAKOMIIEHME ¢ IIOHATMEM MHTErpaia U nepsooOpasHoil mia gpyuxuun y=f(x). Pemenue 3agau Ha IIK'1.3
CBSI3b TEPBOOOPA3HONM M €€ NPOW3BOJHOM, BBHIYMCIICHHE IE€PBOOOPAa3HOW Uil NAHHOW (QYHKIHH.
Tabnuna popmMya Juis HaxoKIeHus iepBooOpasHbIX. V3yueHne npaBuia BEIYUCIECHHS IEPBOOOPA3HOI
KomOnHnpoBanHoe 3aHsTHE
Tema 8.2 ITnomans Copepkanue yueOHOro MaTepuasa 2
KPUBOJIMHEHHOMN TpaIeLyu. 3ajaun, NPUBOASIIME K TMOHATHIO ONPEACNEHHOr0 WHTErpaja — O BBIUMCICHUU IUIOLIAAH
®opmyna Herotona — Jleiionuna | xpusonuHeiiHol Tpamemuu, O IepeMeleHHH TOYKM. IIOHATHE ONpENeNéHHOrO MHTErpana.
I'eomeTpruecknii v pu3HUecKnUi cMBICH onpesesneHHoro uarerpaina. ®opmyna Hetorona— JleliOHuma
[IpakTuueckoe 3aHsTHE
Tewma 8.3 Heompenenennsiit u | Conepkanue yaeOHOTO MaTepraia 2
OTPEJIETIEHHBIA HHTErPAIBI IloHsATHE HEONPENENEHHOr0 HHTErpaia
[TpakTHyeckoe 3aHsTHE
Tema 8.4 [TonsTre 06 IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COJCPAKAHNE (COAePKAHME PUKJIATHOT0 MOLYJIsT) 6
ONPEACICHHOM MHTErPpAJIC KaK I'eomeTprueckuil CMBICH ONPEAEIEHHOTO UHTErpaia
IIOIIA/M KPHBOJIHHEHHOK [IpaxkTuyeckoe 3aHsTHE
Tpanenuu
Tema 8.5 OmnpeneneHHbII IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoAepKaHue NPUKJIATHOT0 MOJYJINA) 6
HHTErpai B JKU3HU I'eomerpraeckuii cMbIc onpenenenHoro nHrerpana. ®opmyna Hetorona - JleiiOHumIa.
Pemenne 3a/1a4 Ha IPUMEHEHNE HHTETPAsIa sl BEIYUCIECHHS (PU3MUECKUX BEIWYMH U IIOMAAeH
[IpakTuueckoe 3aHsTHE
Tema 8.6 Pemenue 3amau. ConepxaHue y4eOHOro MaTepraia 2
I[lepBoobpasuas Gpynkuuu, ee | TlepooGpasnast pyHKuuu. [IpaBria Haxox/eHHs epBooOpasHbix. Ee mpumenenue
HPUMCHCHHC KontponsHas pabora
Paszgen 9. Crenenu u kopHu. Crenennas GyHKnus 10 OK-01, OK-02, OK-03,
Tema 9.1 Crenennas ¢pynkuus, | ConepikaHue yueOHOro Marepuaia 2 OK-04, OK-05, OK-07
ee cBoficTsa IlonsiTHE KOpHS nN-OM CTENEHU M3 JNEHCTBUTENBHOrO uucina. Oynkuun ¥ = r*';*?i WX CBOMCTBA H
rpaduku. CBOHCTBA KOPHS N-0i CTETIEHI
KomOuHupoBaHHOE 3aHATHE
Tema 9.2 Coniepxanne y4eOHOro Marepuaia 2
IIpeoOpa3oBanHue BHIPAKEHUH C [TpeoOpa3oBaHKe NPPAIIMOHAIBHBIX BBIPAXKEHUH
KOPHAMH N-OH CTENCHH IIpakTuyeckoe 3aHsTHE
Tema 9.3 CgoticTBa creniehn ¢ | CojepkaHue yueOHOro MaTepuasa 2
palimOHaJIbHbIM U [TonsiTve crenenn ¢ Jar0OBIM palMOHAJIBHBIM IOKazaTeneM. CrerneHHble (QYHKIMH, X CBOMCTBA U
JEHCTBUTENBHBIM NOKA3aTEIAMU | rpaduKu
IIpaxkTHyeckoe 3aHsTHE
Tema 9.4 Pemenue Copepkanue yueOHOro MaTepuasia 2




HUPPALUOHAIBHBIX YPABHEHUN U

PaBHOCUIBHOCTD HPpPAaLMOHANBHBIX YPAaBHEHHUH M HEpaBeHCTB. Metonsl ux peuleHus. Penienue

HEPABEHCTB HMPPAaLMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
[TpakTryeckoe 3aHsTHE
Tema 9.5 CtenieHnu U KOpHH. CopepkaHue yueOHOro MaTepuaa 2
Crenennas QyHKIHs OnpeneneHne creneHHON (yHKIMHA. FICmoap30BaHWE €€ CBOWMCTB MNPU PEIICHUH YPAaBHCHUW W
HEpPaBEHCTB
KonrponbHas pabora
Paznea 10. IlokazareabHas pyHKUus 8 OK-01, OK-02, OK-03,
Tema 10.1 IToka3arensHas Cojiepxanue yueOHOro Marepuaia 2 OK-04, OK-05, OK-07
(byHKIMA, ee cBOiicTBa CreneHb C MPOU3BOJIBHBIM AEHCTBUTEIBHBIM MOKazaTenaeM. OmpeeneHne moka3aresbHON (yHKINY,
ee cBoiictBa M rpaduk. 3HAKOMCTBO C IIPUMEHEHHMEM IIOKa3aTenbHOW ¢yHKIuH. Pemenne
MTOKA3aTeIbHBIX YPaBHEHUH (YHKIIMOHAIEHO-TPAGUISCKAM METOIOM
KomOuHHpOBaHHOE 3aHATHE
Tema 10.2 Pemenne Copeprkanue yaeOHOTO MaTepHaa 4
NIOKAa3aTeIbHBIX YPaBHEHUH U | PereHue moka3aTenbHbIX ypaBHEHHN METOJIOM YPaBHHBAHHS [TOKA3aTelNeH, METOJOM BBEJCHHUS HOBOM
HepaBeHCTB. CHCTEMBI MepeMeHHOH, (YHKIHOHATIBHO-TpaQUIECKUM METOIOM. PellleHne IOKa3aTeNbHBIX HEPaBEHCTB.
MOKA3aTeIbHBIX YPAaBHEHUI. PerreHne cucTeM moka3aTeIbHBIX YPaBHEHUI
[IpakTuueckoe 3aHsTHE
Tema 10.3 Pemenne 3amgay. Conepxanue yd4eOHOro MaTepuaia 2
[NokazarenbHas QyHKIHS PemeHne mokaszaTeNFHBIX YpaBHEHHH METOIOM YpaBHUBAHHS ITOKA3aTeNe W METOJOM BBEICHHUS
HOBOM nepeMeHHOoM. PenieHne nokasaTesibHbIX HEPABEHCTB
KoHTpoasHas padora
Paznea 11. Jlorapudmsl. Jlorapudpmudeckas GpyHKIUSs 14 OK-01, OK-02, OK-03,
Tewma 11.1 Jlorapudm gucna. Cojeprxanue yaeOHOTO MaTepraia 2 OK-04, OK-05, OK-06
JlecsaTHUHBII U HAaTypanbHbIN Jlorapudwm uncna. JlecsITHIHBINA W HATYPAJIBHBIN JJIOoTapu@Mbl, YUCTIO € OK-07
siorapuMbl, YUCIIO € KoMOuHMpOBaHHOE 3aHSTHE 1K' 1.3
Tema 11.2 CpoticTBa Copeprxanue yaeOHOTO MaTepraia 2
norapudmoB. Onepanus Csoiicta jorapudmosn. Onepartus sorapubmuposanus. Jlorapubmudeckas GyHKIUS U €€ CBOMCTBA
sorapu()MUpOBaHHUS. KomOnHMpOBaHHOE 3aHsITHE
Jlorapupmudeckas GpyHKuus, ee
CBONCTBA
Tema 11.3 Pemenne Conepxkanue yueOHOTro MaTepuasa 2
JorapuMUICCKUX YPABHEHHUI U | [TopsTie norapuMmyeckoro ypapHenus. OIepaiys MNOTCHLUMPOBAHHMA. TpH OCHOBHBIX METOJA
HCPaBCHCTB pelIeHus Jorapu(GpMUUYECKUX YpaBHEHUH: (YHKIMOHAIBHO-TpadUuecKuil, METOX NOTEHIMPOBAHMU,
METOJ BBEJICHHS HOBOH nepeMeHHou. Jlorapudpmuueckue HepaBeHCTBA
[TpakTryeckoe 3aHsTHE
Tema 11.4 Cucremsr Conepxkanue yueOHOro MaTepuasa 2

Jorapu(pMHYECKUX ypaBHEHUI

AJNTOPUTM pEIIeHHsT CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JIOrapu(MHYECKUX YpaBHEHUH U
HEPaBEHCTB

HpaKTI/IlIeCKOC 3aHATHC




Tema 11.5 Jlorapudmer B IIpodeccnoHaTbHO-OPMEHTHPOBAHHOE COJePAKAHNE (coAepKAHME IPUKJIATHOI0 MOLYJIsI) 4
MIPUPOJIE U TEXHUKE [Tpumenenue norapudma. Jlorapudmuueckast cnupaib B npupoje. Ee MaTeMaTnyeckue cBOMCTBa
[IpakTHyeckoe 3aHsTHE
Tema 11.6 Pemenne 3amad. Conepkanue yueOHOro MaTepuaa 2
Jlorapudwmsl. Jlorapudmuueckas | Jlorapudmudeckast byHKims. PelieHuie npocTeinmx JIorapuMUUecKux ypaBHEeHUI
GyHKIAS KonrposbHas pabora
Pazgen 12. MHoxkecTBa. DJIeMEHTHI Teopuu rpagos 10 OK-01, OK-02, OK-03,
Tema 12.1 MuoxectBa u rpadgst | ConepikaHue yueOHOro MaTepuaia 2 OK-04, OK-05, OK-06
IMonsTne MHOXecTBa. [logMHOkecTBO. Onepauuu ¢ MHOXkecTBamu. [lonsaTtue rpada. CesasHblii rpad, OK-07
JIepeBo, UK Ipad) Ha MIOCKOCTH. IIK' 1.3
[IpakTHyeckoe 3aHsTHE
Tewma 12.2 Onepanuu ¢ IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoepKaHue NPUKJIATHOT0 MOLYJIsA) 6
MHOXKECTBAMU Omneparyy ¢ MHOKeCTBaMH. PellieHre npukiaHbIX 3a/1a4
[IpakTHyeckoe 3aHsTHE
Tema 12.4 Pemenue 3amad. Copepkanue yueOHOro MaTepuaa 2
MmuosxectBa, ['padsr n nx Oneparuu ¢ MHOXkecTBaMu. OmNucaHKEe pealbHBIX CUTyallui C IOMOIIbI0 MHOXXECTB. [IpuMeHeHue
MIPUMEHCHHE rpadoB K peUIeHHUIO 3a1a4
KonrposbHas pabora
Pazgen 13. DneMeHTbl KOMOMHATOPUKH, CTATHCTHKH U TEOPHHU BePOSITHOCTEMH 18 OK-01, OK-02, OK-03,
Tema 13.1 OcuoBuble moHsTrs | ComepikaHue yueOHOro MaTepuaa 2 OK-04, OK-05, OK-06
KOMOWHATOPHKH [lepecTaHOBKH, pa3MeILEHUs], COUETAHUSI. gﬁ_{) 2
KomOnHnpoBaHHoE 3aHsTHE. '
Tema 13.2 CoOGsitne, Coniepxanue y4eOHOro Marepuaia 2
BEPOSATHOCTH COOBITHS. CoBMeCTHbIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYyMMBI COOBITHIL. Y cCllOBHas
CnoxxeHne ¥ yMHOKEHHE BEPOSITHOCTh. 3aBUCHMBIE W HE3aBUCHMBIE COOBITHS. TeopeMbl O BEPOSTHOCTH IPOM3BEINCHUS
BEPOSTHOCTEH COOBITHH.
[pakTryeckoe 3aHsTHEC
Tema 13.3 BeposiTHOCTS B IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COCPAKAHNE (COAEPKAHME PUKJIATHOT0 MOLYJIsT) 2
Npo(ecCHOHANbHBIX 33/1a4ax OTHOCHUTENbHAS YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTUYECKOE OIpeleCHHE
BeposiTHOCTH. OLIeHKa BEPOSTHOCTH COOBITHS
[pakTryeckoe 3aHsTHC
Tema 13.4 luckperHas IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CopepKaHUe NPUKJIATHOT0 MOTYJIsA) 2
CllyJaliHas BENIMYUHA, 3aKOH €€ | Buapl ciydaliHpix BenndauH. OnpeeneHue JUCKPETHOM CllydaliHOM BEIMYMHBL. 3aKOH PacpeeIeHus
pacnipeneeHns JUCKPETHOM cily4yailHOM BennuuHbl. Ee uncioBble XapaKTepUCTUKU
IIpakTHyeckoe 3aHsTHE
Tewma 13.5 3agaun IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CopepKaHUe NPUKJIATHOT0 MOTYJIs) 2
MaTE€MaTUYECKON CTATUCTUKU Bapuanmonnsiit psin. Ilonmuron wactotr u rucrorpamma. CTaTHCTUYECKHE XapaKTEPUCTHKH psjia
HAOJII0IaeMBbIX JTAHHBIX
IIpakTHyeckoe 3aHsTHE
Tema 13.6 Cocrasienue Tabmuil | IlpodeccnonalbHO-OPHEHTHPOBAHHOE ColepkaHue (Colep:KaHue MPUKJIATHOTO MOTYJIsI) 6

U AMarpamm Ha IIPaKTUKe

IlepBuuHass 00paboTKa CTaTUCTHUYECKMX JAaHHBIX. ['paduyeckoe ux mnpexacrapieHue. Haxoxnenue




CPEIHIX XapaKTCPUCTHK, HAOIIOaeMbIX TaHHBIX

HpaKTI/IlIeCKOC 3aHATHC

Tema 13.7 Pemenue 3agau. Coniepxanue y4eOHOro Marepuaia 2
OnemMeHThl KOMOMHATOPUKH, DOneMeHTsl KOMOWHAaTOpuKH. CoOOBITHE, BEPOATHOCTH COObITHSA. CIOKCHHE ¥  YMHOXKCHHE
CTaTUCTUKH U TEOPUHU BEPOSTHOCTEH
BEPOSITHOCTEH KouTposnbHas paboTa
Pa3nen 14. YpaBHeHuUsl 1 HepaBeHCTBA 12 OK-01, OK-02, OK-03,
Tema 14.1 PaBHOCHIBHOCTD Cognepkanue y9e6HOr0 MaTepuaia 2 OK-04, OK-05, OK-06
YPaBHEHUH ¥ HEPABEHCTB. PaBHOCHIIBHOCTE ypaBHeHHWH W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI PABHOCHIBHBIX OK-07
O6wume METOIbI PELEHHs mepexofax B ypaBHEHHMSAX W HepaBeHCTBax. OOmne METOIBI pEIICHUS YpaBHEHHH: IHepexoa OT 1K 1.3
paBeHCTBa (DYHKIMH K PaBEHCTBY apryMEHTOB JIJIsi MOHOTOHHBIX (PYHKLHMI, METOI pa3jioKeHUs Ha
MHOXKUTEJIM, METOJI BBEICHHSI HOBOU MepeMeHHO!, PyHKIMOHAIbHO-TpapUIeCKUil MeTO T
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.2 I'paduueckuii meton | Copepxanue yueOHOro Matepuaa 2
PELICHUS yPABHEHUH, OOmire MeTonpl PelIeHUs] HEPaBEHCTB: Mepexo]] OT CPaBHEHHs 3HA4YeHWH (GyHKUMH K CpaBHEHHIO
HCPaABCHCTB 3HAQUYEHUH apryMeHTOB [UIi MOHOTOHHBIX (QYHKIMH, METOJ HWHTEPBAIOB, (YHKIMOHAIBHO-
rpaduueckuii MeTo. I'padudeckuii METOI pelieHus] YypaBHEHUIH M HEPABEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tewma 14.3 YpaBHeHus u Copeprkanue yaeOHOTro MaTepHaia 2
HCPABCHCTBA C MOAYJIEM U C Omnpenenenne moayisi. PackpsiTie Moayis o onpeaenernto. Ilpocreiimme ypaBHEeHIS 1 HEpaBEHCTBA
napamMeTpoM ¢ monyineM. IlpuMeHeHue paBHOCWIBHBIX IIEPEXOJOB B OIPEICIICHHBIX THUIAX YPaBHEHUH U
HEPaBEHCTB C MOAYJIEM. 3HAKOMCTBO C mapameTpoM. lIpocteiimie ypaBHEHHS W HEPaBEHCTBA C
apaMeTpoM
[IpakTuueckoe 3aHsTHE
Tema 14.4 CocraBienue u IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (copepKaHue NPUKJIATHOT0 MOYJIsA) 4
penieHye MpoecCHOHANBHBIX | Perrenne TEKCTOBBIX 3a4a4 NpodeCCHOHAILHOTO COAEPKAHMS
3a/1a4 C IOMOIIBIO YPAaBHEHHH | TIpakTMYECKHE 3aHATUS
Tewma 14.5 Pemenwne 3amad. Copeprkanue yaeOHOro MaTepuaia 2

ypaBHeHI/IH " HCPABCHCTBA

OO01u1re MeTobl PeLICHHsI ypaBHEHHH. Y paBHEHHUS 1 HEPABEHCTBA C MOAYJIEM U C IIapaMeTpaMu

IIpakTHueckoe 3aHATHE

TemaTuka HHAUBUAYAJBbHBIX
MPOEKTOB

. AKCHOMBI TUIAHUMETPHU U CTEPEOMETPUH

. AnreOpa v Havaia aHaJn3a B YEPHOH METaJLTypIruu

. Apk(dyHKIUH B ypaBHEHHUSIX 1 HEPABEHCTBAX

. AcuMnTOTH IpauKOB APOOHO-PALMOHATILHONW (HYHKIMN

. BBenenue B Mup daxropuaiaon

. BeposiTHOCTB BBIMTpEHIIIA B JIOTEpEsX

. Boirogso i sxuth B 10ar?

. Borurcrnenre HanbobIINX ¥ HAUMEHBIINX 3HAUYCHUH QyHKIINU

. Teorpadus 1 reoMeTpHst MOEro ropoja

10. 'paMmaTH4ecKie HOPMbI COBPEMEHHOT'O PYCCKOT'O sI3bIKa HA YPOKaX MaTeMaTHKH
11.'pacduku Bokpyr Hac

12. 3arpsi3HeHrEe OKPYIKAIOIIEH CPeIbl: TeorpapuUSCKHii i MATEMAaTHICCKHUH aCIeKT

O 01N LN bW —




13.3agaun Ha BBIYMCIIEHHE TUIOIIAAEeH 1 00bEMOB TEJ BpalleHHs U MHOTOTPaHHHUKOB
14.3agayn Ha HAUOOJIBIIICe U HANMEHbIIIEE 3HAYCHHUE BEIMYMH M METO/IbI X PEIICHUS
15. 3ameuarenbHast KOMOMHATOPUKA

16. 3HakoMoe 1 HeusBecTHOE uncio [1u

17. Vicionp30BaHKe HCTOPHIECKOTO M KPaeBeaYeCKOro Marepuaia Npy H3y4eHUN MaTeMaTHKN
18. I3amMepenne pacCTOsSHIUA Ha MECTHOCTH

19. KacarenpHbIe K KPHBBIM BTOPOTO TOPSAKA

20. KombmHaTOpHKa, SIIEMEHTHI TEOPUH BEPOATHOCTH U CTATUCTUKY B HAIICH YKU3HA
21. KoMIutekCHbIE YHciia, HICTOPUST BOSHUKHOBEHUS

22.KpeauTsl B )KU3HH COBPEMEHHOTO YEJIOBEKA

23. JlorapuhM u ero HCTOpHUS

24. Matemaruka B Moeit Oy ayiiei npodeccun

25.Maremartuka BOKpYT Hac

26. MaTtemaTudeckue uyjieca u TaHbI

27. MHOTOrpaHHUKHU BOKPYT HAC

28. MHoronukasi CHMMETPUS B OKPYKAIOILIEM HAC MUPE

29. MoienrpoBaHie reOMETPUUECKUX Tell

30. Hy>xHO 1T COBpEMEHHOMY YE€JIOBEKY 3HATH CTAPHHHBIC MEPHI?

31. O mpuMeHeHNN MaTeMaTHICCKUX 3HAHUN Ha IPaKTHKE

32. Opuramu - reoMeTpusi OyMasKHOTO JIICTa

33. OpHaMeHTHI B OOpAIOPHI

34, TTapaboa, rumep0oJia, SILIUIIC

35.Tletp I u pa3BuTHE MaTeMaTHYecKoro oopasosanus B Poccun

36. [lonsiTre nepuoauueckoit GyHKIUH

37. Ipocreiimue 3aqa4u Ha TOCTPOCHUE

38. I[NocTpoenue rpauKoB CIOKHBIX QyHKINI

39.IlocTpoeHue ceueHuil MHOTOTPaHHUKOB

40. [IpaBuibHbIE MHOTOTPAHHUKH B HayKe U MIOBCETHEBHOM KU3HU

41.Tlpenensl. HempepriBHOCTE QyHKITHI

42. TlpuMeHeHne MPOU3BOAHON K UCCIIETOBAHUIO (PYHKITHIA

43. TlpuMeHeHne MPOU3BOAHOM B MOEH Ipodeccuu.

44.Pa3BuTHe NOHATH "OECKOHEYHOCTH" B MaTeMaTHKe

45. CBs3p MATEMaTHKH C APYTUMH HayKaMU

46. Crioco0BbI 3ajaHUS M CBOICTBA YHMCIIOBBIX MOCIEI0BATEILHOCTER

47. Chepuyeckas reoMeTpHs

48. Teopusi BEepOATHOCTEMH B UTpE

49. Terpasap, ero MeIuaHbl U OMMEHAHBI

50. TpuroHoMeTpuyeckre ypaBHEHHsI M CIOCOOBI X pPEHICHHS

JAuddepennnpoBannblii 3a4eT 2
KoncyabTanum 6
IIpome:xyTouHasi arTecTanus (K3aMeH) 6
Bcero: 264




3. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCITUILINHBI

3.1. TpeOoBaHusi K MHHHMAJIBLHOMY MATEPHAJBbHO-TEXHUYECCKOMY
ol0ecneyeHHIo:

Peanuzanus yuyeOHON IUCHMIUIMHBI TpeOyeT Haauyus y4eOHOro kaOuHeTa
«MaremMaTukm.

O6opynoBaHue yueOHOTO KaOMHETa:
- OCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo MpernoaaBaTesl.

Texnuueckue cpeacTBa 00y4eHUS:

- KOMITBIOTEP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00€CIICYEHUEM;

- MyJIbTUME/INA TIPOEKTOP / HHTEPAKTHUBHAS JOCKA,;

- ayauocHucTeMa.

3.2. UudopmannonHoe odecrieueHne 00ydeHust

Ilepeyenbr pexoMeHaAyeMbIX YueOHBIX wu3aaHuil, W HTepHeT-pecypcoB,
JAOMOJHUTEIbHOU JIUTEPATYPbI

OCHOBHBIE HICTOYHUKH:

1. baimmakoB, M.U. «MaremaTrkay y4eOHHK JIJIsl YUPEKJACHUN HauYaIbHOTO U
cpeaHero mnpod. oOpazoBanusa. (8-¢ wu3ganue) — M3gaTenbckui LEHTP
«Axanemus», 2021 r.

2. bammakoB, M.U. Marematuka: COopHUK 3amad mnpodecCHuOHAIbHOU
HaIpaBlICHHOCTH (4-e u3nanue, uchp.).- M.: M3gaTtenbckuil HeHTp «AKaaeMus»,
2021 r.

JlonoJIHUTENbHBIE UCTOUHUKU:

1. Pypykun, A.H. , bposkoBa E.B., [loypounsie pa3pabotku 1o aiaredpe u
HavanaMm anamuza: 10 xkmacc. — M.: BAKO, 2019 1.

2. Pypyxun, A.H., IToypounble pa3paboTKu Mo ajredpe u HayajgaM aHaiau3a:
11 xknacc. — M.: BAKO, 2019 .

3. Cryneneukas, B.H.. Pemenue 3amau no craructuke, KOMOMHATOPUKE U
TEOpUH BEpOSAITHOCTEH, 7 — 9 kiaccel — Bonrorpan: Yuurens, 2018.

HNuTepHeT-pecypesbt:

1. bammakoB, M.U. «MatemaTtukay y4eOHHK JIJIsl YUPESKACHUN Ha4YaIbHOTO U
cpeaHero mpod. oOpazoBanusa. (8-¢ w3manue) — M3pmarenbckuii  LEHTP
«Axkanemusi», 2021 1. [BAEKTPOHHBIA pecypc] — PpeXUM JOCTyIa
https://www.academia-library.ru/

2. bammakoB, M.M. Maremaruka: COopHUK 3amad mpodeccrnoHaTbHOMI
HanpasieHHOCTH (4-e¢ u3nanue, ucnp.).- M.: M3naTensckuil neHTp «AkKaaeMus,

2021 r. [PneKTpoOHHBIM pecypc] — pexuM poctrymna https:/ www.academia-
library.ru/
3.MoOuibHOE 3JNEKTPOHHOE O0pa3oBaHHE - JKOCUCTEMA IU(POBBIX

0o0pa3oBaTeNbHBIX PECYpPCOB IS HEMPEPHIBHOTO OOYYCHUS H  Pa3BUTHUA
[7exkTpoHHBIN pecypc] — pexxum aoctyma https://mob-edu.ru/.

MeToauueckue nocoousi, peKOMeH 1AM u:

MeToauyeckue peKOMeHIAMu:

- 110 BBITIOJIHEHUIO MPAKTHYECKUX PadOT M0 TeMaM JUCIUILIUHEI;
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- 1o oopmieHuto pedepara;
- 10 0(pOPMIICHUIO MYJIbTUMEIUINHBIX TTPE3ECHTAIINN.



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUA
YYEBHOU JUCIIUITJINHBI

KonTtponb u oneHka pe3ynbTaTOB OCBOCHHUS YyUe€OHOW IUCIUIUIMHBI
OCYILECTBIISIETCA IPENOJABATEIEM B INPOLECCE NPOBEACHUS IMPAKTUYECKHUX
3aHATHM M JTA0OpAaTOPHBIX paboOT, TECTUPOBAHMUS, a TAKKE BBINOJHEHUS

O6y‘laIOH_II/IMI/IC$I HHAUBUYaJIbHBIX SaHaHHﬁ, ITIPOCKTOB, HCCH@HOB&HHﬁ.

Oomas/npodeccuonan Pa3znen/Tema Tun oneHoYHBIX
bHasi KOMIIeTeHIHsI MepOonpHUsITHUSI

OK 01. Beibupats P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
crocoObl pemienus 3agau | P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 I1-0/c, 2.6 | YcTHBIi onpoc
pohecCHOHATLHOM P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4IeCKHi
JIeSITETLHOCTH P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
MIPUMEHUTEIBHO IT-o0/c, 4.8,4.9, 4.10,4.11 NunuBuayansHas
K pa3Iu4HbIM P5, Temsbr 5.1,5.2 CaMOCTOSITeIbHAS
KOHTEKCTaM P 6, Temrl 6.1, 6.2, 6.3,64,6.5,6.6,6.7 paborta

I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue

P7 Temet 7.1,7.2,7.3,74,7.5,7.6,7.7 pe3yIbTaToOB

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

NpPaKTHYECKUX padoT
3aluTa TBOPUYECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHUBUTyalbHBIX

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, MIPOEKTOB

11.5,11.6 [T-o/c, 11.7 KontponbHas padota

P12, Temsr 12.1,12.2,12.3,12.4 Brinonnenue

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 AK3aMEHAIIMOHHBIX

I1-o/c, 13.6 3aJaHui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 02. Ucnons30BaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
COBpPEMEHHBIE CPEACTBA P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII onpoc
ITOMCKa, aHaJIn3a U P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4ecKHi
MHTEPIIPETALUN P 4, Temnr 4.1, 4.2, 43, 44,45, 4.6, 4.7 | nuUKTanT
uHbOpMaInu, U I1-o0/c, 4.8, 4.9, 4.10, 4.11 NuauBuayanpHas
UH(POPMAIMOHHBIE PS5, Temsr 5.1, 5.2 CaMOCTOSTENIbHAS
TEXHOJIOTHH JIJISI P 6, Temrr 6.1,6.2,6.3,6.4,6.5,6.6,6.7 paborta
BBITIOJTHEHUS 34024 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenHue
npodeccuoHanbHOM P7, Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yabTaToOB
IESTENLHOCTH I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, MPAKTUIECKHUX padoT

7.13,7.14,7.15,7.16,7.17

3anmTa TBOPYECKUX

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor

P9, Temsr 9.1,9.2,9.3,9.49.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHJUBUTyaTbHBIX
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MPOEKTOB

11.5,11.6 IT-o/c, 11.7 KonrpomnsHas padora
P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenune

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 9K3aMEHAIIMOHHBIX
II-o/c, 13.6 3aJaHuNi

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
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I1-o/c, 14.6

OK 03. IImanuposats u
peanu30BBIBAThH
coOCTBEHHOE
npodecCHOHATBLHOE U
JUYHOCTHOE pa3BUTHE,
IpeANPUHIMATEIECKYIO
JeATEIHOCTD B
npodeccuoHaTBHOMI
chepe, UCTIOIB30BaATh
3HaHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7
IT-o/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7
I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

Tectuposanue
VYeTHBI o1poc
MaremaTudecKui
JAKTAHT
NunuBunyansHas
CaMOCTOSITCIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPAaKTUYECKUX paboT
3anmTa TBOPYECKUX

Pa3IUYHBIX KU3HEHHBIX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
CUTYyaLUSIX P9, Tempr 9.1,9.2,9.3,9.49.5 3amura
P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHJUBUTyaTbHBIX
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MPOEKTOB
11.5,11.6 T-o/c, 11.7 Konrponsnas padora
P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenune
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 9K3aMEHAIIMOHHBIX
II-o/c, 13.6 3aJaHuNi
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
OK 04. DddexTurHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
B3aUMOJCHCTBOBATh 1 P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBIii onpoc
paborath B koyuiektuBe U | P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4 MaremaTH4deCcKHit
KOMaH/Ie P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 47 | OukTanT
I1-o0/c, 4.8, 4.9, 4.10, 4.11 NunuBunyansHast
P5, Temer 5.1,5.2 CaMOCTOSITCIbHAS
P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6,6.7 paborta
II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBienue
P7 Teme 7.1,72,7.3,74,7.5,7.6,7.7 pe3yabTaToOB

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

MPaKTUYECKUX padboT
3amuTa TBOPUYECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabort

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 VHIUBUyaTbHBIX

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, MIPOEKTOB

11.5,11.6 [T-o/c, 11.7 KontponbHas padora

P12, Temsr 12.1,12.2,12.3,12.4 Brinonnenue

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 AK3aMEHAIIMOHHBIX

I1-o/c, 13.6 3aJaHui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 05. Ocy1iiecTBasTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
YCTHYIO U TUCBMEHHYIO P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII onpoc
KOMMYHUKAIMIO Ha P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4 MareMaTHdeCcKui
rocynapctBeHHOM sizbike | P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | IUKTaHT
Poccutickoit ®eneparuu | [1-0/c, 4.8, 4.9, 4.10, 4.11 NunuBuayansHas
C YY4ETOM OCOOCHHOCTEM P5, Temsr 5.1,5.2 CaMOCTOSITeIIbHAS
COILIMAJILHOIO U P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6 | pabora
KyJIbTypHOTO KOHTeKCTa | P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 T1-0o/c, 2.6 | IlpencraBneHue

P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

PE3YJIbTaTOB




P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
I1-o/c, 4.8, 4.9, 4.10,4.11

MPAaKTUYECKUX paboT
3anmTa TBOPYECKUX

PS5, Temsr 5.1,5.2 pabor

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 3amura

I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 WHIWBUIYaTbHBIX

P7 Temer 7.1,7.2,7.3,74,7.5,7.6,7.7 MPOEKTOB

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, KonTponbnas pabota

7.13,7.14,7.15,7.16,7.17 Brmonnenune

P 8, Temsr 8.1, 8.2, 8.3, 84, 8.5, 8.6 9K3aMEHAIIMOHHBIX

P9, Temsr 9.1,9.2,9.3,9.49.5 3aJIaHui

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3,

9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 06. ITposBnsaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
rpaXxJaHCKO- P 4, Temn! 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 | YcTHbIi1 onpoc
MaTPUOTUYECKYIO II-o0/c, 4.8,4.9,4.10, 4.11 MareMaTH4eCcKui
MMO3UIIHUIO, P5, Temsr 5.1,5.2 JIUKTAHT
JIEMOHCTPUPOBATH P 6, Temrr 6.1,6.2,6.3,6.4,6.5, 6.6,6.7 NunuBuayansHas
O0CO3HAHHOE ITOBEACHIE I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 CaMOCTOATENbHAS
Ha OCHOBE P8, Temsr 8.1, 8.2, 8.3, 84,8.5, 8.6 paborta
TPaJULIMOHHBIX P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, [IpencraBnenue
00111eYeT0BEUYECKUX 11.5,11.6 [T-o/c, 11.7 pe3yIbTaTOB

IICHHOCTEH, B TOM UHCIIe
C Y4€TOM TapMOHM3ALINHT

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5

MPAaKTUYECKUX paboT
3anmTa TBOPYECKUX

MEKHAIIMOHAIBHBIX U IT-o/c, 13.6 pabor
MEKPEITUTUO3HBIX P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11I- | 3ammuTa
OTHOILIEHUH, TPUMEHSTh o/c, 14.6 WHIUBUYaTbHbBIX
CTaHJAPTHI MIPOEKTOB
AHTUKOPPYIIIUOHHOTO KonTponbaas pabota
ITOBEICHUS Brimonaenue
9K3aMEHAIMOHHBIX
3aJaHun
OK 07. ConeticTBOBaThH P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
COXPAHEHUIO P2, Temn: 2.1, 2.2,2.3,2.4,2.511-0/c, 2.6 | YcTHBII onpoc
OKpY’KaloIlleH cpesipl, P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 Marematuueckuit
pecypcocOepekeHHIO, P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 47 | OuKTanT
MPUMEHSTH 3HAHUS 00 IT-o0/c, 4.8,4.9,4.10,4.11 NunuBunyansHas
W3MEHEHHMH KJINMAaTa, P5, Temer 5.1,5.2 CaMOCTOSITSIbHAS




npuHIUIEl 6epexxauBoro | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 paborta
MPOU3BOJICTBA, II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBienue
3¢ heKTUBHO P7 Teme 7.1,7.2,7.3,74,7.5,7.6,7.7 pe3yabTaToOB
JIEMCTBOBAThH B I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, MPaKTUYECKUX padboT
YpE3BbIYANHBIX 7.13,7.14,7.15,7.16,7.17 3amura TBOPYECKUX
CUTYaLMSIX P8, Temsr 8.1, 8.2, 8.3, 84,8.5,8.6 pabort

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHIUBUyaTbHbBIX

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, MIPOEKTOB

11.5,11.6 [T-o/c, 11.7 Kontponbnas padota

P12, Temsr 12.1,12.2,12.3,12.4 Brinonnenue

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 JK3aMEHAIIMOHHBIX

I1-o/c, 13.6 3aJaHui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
IIK 1.3. IIpoBepAars P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
OCHAIICHHOCTD, P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII onpoc
paboTOCIOCOOHOCTS, P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4 MaTteMaTH4YeCKHi
HCIIPABHOCTh U P 4, Temn 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 | nuKTanT
OCyIIEeCTBIATh HacTpouiky | [1-o/c, 4.8,4.9,4.10, 4.11 NunuBuayansHas
obopynoBanus octa s | P 5, Temsr 5.1, 5.2 CaMOCTOATENIbHAs
Pa3IMYHBIX CIIOCOOOB P 6, Temsl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 paborta
CBapKH. I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue

P7, Temer 7.1,7.2,7.3,74,7.5,7.6,7.7 pe3yJIbTaTOB

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5
I1-o/c, 14.6

MPAaKTUYECKUX paboT
3anmTa TBOPYECKUX
pabot

3amura
WHIWBUIYaTbHBIX
MIPOEKTOB
Konrponsnas pabora
Brmonnenune
DK3aMCHAIIMOHHBIX
3aJaHun




