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Pabouas nporpamma y4ye6Hor aucumnnvHbl OAMN.01 Matematuka paspabotaHa Ha
OCHOBE:

- npukasa MuHobpHaykun Poccum ot 17.05.2012 Ned13 «O6 yTBepXKAeHUM (hefepasbHOro
rocyfapCTBeHHOro 06pas3oBare/ibHOro CTaHAapTa CpeaHero o6Lero obpasoBaHusy,

- npukasa MuHnpoceelleHns Poccmumn oT 12.08.2022 No732 «O BHeCEHWM M3MEHEHWIN B
(hefiepanbHbI rOCYAapCTBEHHbI 00pa30BaTe/bHbIA CTaHAApT CpeAHero o6LLUero obpasoBaHus,
YTBEPX/EHHbIN NpuKazoM MuHobpHaykn P® ot 17.05.2012 No413»;

npukasa MwuHnpocseweHns PP ot 15.11.2023 Ne 863 «O6 yTBEpXAeHWUM
(hegepasibHOro  rocyAapCTBeHHOro  06pa3oBaTefibHOrO  CTaHAapTa  CpefHero  CpefHero
o6pazoBaHusA no npogeccun 15.01.05 «Csapwink (Py4HOM M HACTMYHO MeXaHWU3MPOBaHHOM
CBapKu(HanaBku)»;

- npukasa MwuHnpocselleHns Poccumn oT 01.09.2022 Ne796 «O BHeCeHUM U3MEHeHUI B
(hefiepasibHble TOCYAapCTBEHHbIE 0Opa30BaTe/lbHble CTaHAAPTbl CpefHero MpogeccroHaIbHOro
06pa3oBaHUs»;

- npukasa MwuHucTepcTBa npocseweHns P® ot 28 asrycta 2020 r. Ne 442 «O6
yTBEPXKAeHUM TopsigKa opraHu3auuyM 1 OCYLLECTB/IEHWs 06pa30oBaTe/IbHOM [esATeNlbHOCTU Mo
OCHOBHbIM 006LLe06pa3oBaTe/ibHbIM MporpaMmam - 06pasoBaTe/ibHbIM MPOrpaMmaM Hava/lbHOro
06LLero, 0OCHOBHOIO 06LLEro 1 cpeaHero obLero obpasoBaHms»;

- npukasza MuHuctepcTBa npocselleHns PP ot 28 aerycta 2020 r. Ne 442 (pea. Ot
20.11.2020) «O6 yTBepKaeHUM Topsfka opraHu3auMn U OCYLLECTBNIEHWUS 06pa3oBaTe/lbHOM
[eAaTeIbHOCTM MO OCHOBHbIM  006LLe06pa3oBaTe/lbHbIM - NporpammaM -  06pa3oBaTe/lbHbIM
nporpaMmMamM Ha4ya/lbHOro 06LLero, 0CHOBHOIO O6LLEro 1 cpefHero obLLero obpasoBaHusy;

- pacnopsbkeHns MuHnpocselleHns Poccum ot 30.04.2021 N P-98 «O6 yTBepXaeHU
KoHuenuun npenogasaHns 06Lieobpa3oBaTe/ibHbIX AUCUMMNIMH C YYETOM MNPOGeCCUOHabHOA
Harnpas/IeHHOCTM MPOrpamMmm CpeAHero npodeccroHasibHOro 06pasoBaHuns, peanin3yemblx Ha 6ase
OCHOBHOrO 00LLero 06pa3oBaHns»;

- npukasza MuHucTepcTBa npoceewleHns P® ot 24 asrycta 2022 r. Ne 762 «O6
yTBEpXAeHUM TlopsigKa opraHvsauuyM M OCYLLECTBNeHMsi 00pa3oBaTe/lbHON [eATeIbHOCTU Mo
06pa3oBaTe/ibHbIM NporpaMmmamM CpefHero NPoQeccroHasIbHOro 06pasoBaHNsA»;

- npukasa MwuHucTepcTBa npoceeweHns PP ot 23 Hosabps 2022 r. Ne 1014 «O6
YyTBEPXAEHUM (heaepanbHOM 06pa3oBaTe/IbHOM NPorpaMMbl CpeiHero o6LLero obpasoBaHuUs»;

- pacnopsbkeHus JenapTaMeHTa npog)ecCMoHaIbHOro 06pa3oBaHns TOMCKOW 06nacTu oT
13.02.2023 Ne71 «O BHeApeHWM MeTOAMK MpernojasaHns 06Lieobpa3oBaTe/ibHbIX AUCUMMINH C
Y4YeTOM MpPO(eCCUOHAIbHOM HanpaB/ieHHOCTM MPorpaMmm NpPoMeccroHaIbHOr0 06pa3oBaHus,
peann3yemblX Ha 06a3e OCHOBHOro 06Llero o6bpa3oBaHMS B paMKax (efepasbHOro MnpoeKTa
«CoBpeMeHHast LIKoMa», B MPOdleCCMOHaNbHLIX 006pa3oBaTe/ibHbIX OpraHu3auusax TOMCKOM
o6nactu B 2023 roay»;

- NPUMepPHOIA paboyel Nporpammbl 06LLLe06pa3oBaTe/IbHON ANCUMNINHBI «MaTeMaTKa»
A1 NpoeccnoHabHbIX 06pa3oBaTe/bHbIX opraHu3aunii (yTeepxxaeHa Ha 3acegaHum CoseTa no
OLEHKEe COfepXXaHus M KayecTBa NMPUMEPHbIX paboumx nporpamMm 06Le06pa3oBaTeibHOro U
COUMa/IbHO-TYMaHUTAPHOIO LMK/IOB CPeAHEro nNpoteccMoHabHOro 0bpasoBaHms
MpoTtokon Ne 14 oT «30» Hos6ps 2022r.).
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1. O0mas xapakTepuCTHKA NPHUMePHOH padoueil mporpaMmMsbl 0011e00pa30BaTeILHOI
aucuuminabl OAI1.01 «MaremaTuka»

1.1. MecTto AMCUMIUIMHBI B CTPYKType npodeccHoHATbHOII 00pa3oBaTe/IbHOH
nporpammsl CIIO:

OObwmeobpasoBarenpHass OUCLUILIMHA «MaremaTnka» SBIIeTCs 00s3aTeIbHON HYacThIO
o0meodpas3oBaTenbHOro LuKiIa obpasoBarenbHON mporpammel B cooTrBercTBuu ¢ @I'OC mo
npodeccun 15.01.05 «Capuuk (py4HOH 1 HACTUYHO MEXaHU3MPOBAHHOW CBAPKU (HATUIABKH)».

1.2. Heau u njiaHUpPyeMbIe Pe3yJabTAThI 0CBOCHUS AUCHHUIIUHDI:

1.2.1. Heap AuCHUNIUHBI

Cogmepxanne mporpaMmbl  OOIIEOOpPa3OBATENBbHON — MUCHUIUIUHBI  «MartemaTtuka»
HATpaBJIEHO Ha JOCTH)KEHUE PE3YNIbTATOB €€ U3yUeHHs B COOTBETCTBHY ¢ TpeboBanusmu OI'OC
COO ¢ yuetom npodeccuonanbuoit Hanpasiennoctu ®I'OC CIIO.

1.2.2. IlnaHupyemblie Ppe3yJbTATbl OCBOEHHS 00meo0pa30BATEJbHOH JAHCUHMIUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne AUCUUIUTMHA HMeeT npHu Gpopmuposanuu u passuruu OK u ITK.



O0mue KOMIIeTeHHNH

I[lnanupyemsbie pe3yabTaThl 00yYeHHs

Oo0mue

,I[ncunn.lmﬂapﬂblel

OK 01 Bribupats criocoOsr
peLIeHus 3a1a4
poheCCHOHATTLHOM
NesTeIbHOCTH MPUMEHHUTEIBHO

K PA3JIMYHBIM KOHTCKCTaM

TOTOBHOCTb K TPYAy, OCO3HAHHE LIEHHOCTH
MacTepCTBa, TPYIOIo0ue,;

FOTOBHOCTh K  AKTUBHOH  JIESITEJIbHOCTH
TEXHOJIOTMYECKOW M COLMAJIbHOM HaNpaBJIE€HHOCTH,
CrOCOOHOCTh ~ MHUIIMHMPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITTOJIHATH TAKYIO AESITEIIbHOCTD,
HHTEpeC K Pa3IYHbIM chepam
MpodeCCUOHATTLHOM ESATEIbHOCTH,
OBnaneHue YHUBEPCAJIbHBIMU
MO3HABATEIbHBIMU TEHCTBUSIMU:

a) 0a30BbIE JIOTHUECKHE EHCTBUS:

y4eOHBIMU

- CaMOCTOSITENIbHO bopMynHpoBaTh y
AKTyaJI3UPOBAaTh IPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIMBATh CYINECTBEHHbIH MPU3HAK WY
OCHOBAaHMSI Ui CpaBHEHUsI, KiacCU(PUKALMU U
0000IIeHHS;

OMpENeNATh LEeIH JAeATENbHOCTH,
napamMeTpbl U KPUTEPUHU MX TOCTUKEHHS,
BBISIBJIITh 3aKOHOMEPHOCTH H MPOTHUBOPEYHUS B
paccMaTpUBAEMBbIX SIBJICHHSX,

- BHOCHTHh KOPPEKTHBBI B J€ATEIBHOCTD, OLIEHHUBATH
COOTBETCTBHE pE3YJIbTATOB  II€NISIM,  OLIEHWBATh
PUCKH MTOCIIENCTBUI NeSITETbHOCTH,

- pa3BUBATh KPEATHBHOE MBIIIJICHUE TPH PEIICHUH
PKU3HEHHBIX TTpo0sieM

0) Oa30BBIC UCCIIEAOBATEILCKHIE ACHCTBUS:

- BJIaJIETh HaBBIKAMU y4eOHO-MCCIIENOBATENBCKON U

3a1aBaTb

-BJIQJIETh METOIAMH JTOKA3aTeJIbCTB, AJITOPUTMAMH PEIICHUS
Banad; yMeHue GopMyIupoBaTh ONpPEAEIeHNs], AKCHOMBI U
TEOPEMBI, TPUMEHSTh UX, IPOBOIUTH JOKA3aTeIbHbIE
PacCy>KIeHHs B XOA€ PELICHUS 3a1a4,

- YMETb ONEPHPOBATH NOHATHSIMH. CTEIIEHb YNCIIA, JIoTapupMm
YICIIa; YMEHHE BBIMOJHATD BBIYUCICHNE 3HAUEHUH U
npeoOpa3oBaHus BBIPAKEHHUH CO CTETIEHSIMH | JIorapudmamu,
mpeoOpazoBaHust APOOHO-PALIMOHANBHBIX BBIPAKEHUI,

- YMETb ONEPHPOBATH MOHATHIMH. PALIMOHAJIBHBIE,
MppalMOHAJbHBIE, TOKA3aTEIbHBIE, CTETICHHBIE,
TorapupMuuecKue, TPUrOHOMETPUIECKIE YPABHEHHS U
HEPaBEHCTBA, MX CHCTEMBI,

- YMETb ONEPHPOBATH NOHATHIMHU: (YHKIIHS, HETPEPbIBHAS
(byHKIMSA, TPOU3BOAHASL, IEPBOOOPA3HAS, ONPEAEICHHBIHN
MHTErpajl, yMETh HAXOIUTh MMPOU3BOAHBIE HJIEMEHTAPHBIX
(bYHKLIMI, NCTIONB3YsI CIIPABOYHBIE MATEPHAIIBL, UCCIIEAOBATD B
MPOCTEHIINX CIy4asix (PYHKIUH HA MOHOTOHHOCTD, HAXOAUTh
HarOONbIINE 1 HANMEHBLITNE 3HAYeHUs1 (PYHKLUNH, CTPOUTD
rpadpKyu MHOTOUYJICHOB C UCTIOJIB30BAHUEM aIlapaTa
MaTeMaTHYECKOTO aHAIN3a;, IPUMEHSTh TPON3BOIHYIO MPU
PELICHNH 3a7a4 Ha JBIKEHHE, PeIlaTh MPaKTHKO-
OPUEHTHPOBAHHBIE 3a/1a4H HAa HANOOJIbLINE U HAMMEHBIINE
BHAYCHUs, HA HAXOXKICHHUE TYTH, CKOPOCTU M YCKOPEHHUS,

- YMETb ONEePHPOBATH MOHATHSMHI: PallMOHATIbHAS (PYHKIIHS,
nokaszaresbHast QYHKIHS, CTeNeHHast (PyHKIHA,
iorapugmuyeckas QyHKLIUS, TPHTOHOMETPHUYECKHE (DYHKLHH,
oOpaTHbIe PYHKLINHN, YMEHHE CTPOUTDb rPaQ KU N3YIEHHBIX
(byHKUIMH, HCTIONB30BaTh rPpapuKy MPU H3YIEHUH MPOLIECCOB U

HpOeKTHOﬁ ACATCJIbHOCTU, HABBIKAMH PA3PCHICHUS

3aBHCUMOCTEH, MPU PEHICHUH 3a/1a4 U3 JPYTrUX YUeOHbIX




npobem;

BbIABJIATE TNPUYIUHHO-CICACTBCHHBIC CBA3U U
AKTYAJIU3UPOBATEL 3ada4dy, BbIABUTATH THUIIOTE3Y €€
[PCIICHUA, HaAXOo4UuTh APTYMCHTBI JJIS
oKa3aTejbCTBA CBOMX YTBEP)KACHMH, 3a1aBaTh
rapaMeTphbl U KPUTEPUH PELLIECHUS,

AHAU3UPOBATh TIOJYYCHHBIC B XOAC PCLICHUS
B3adavuu pPE3YyJbTaTbl, KPUTHYCCKU OLCHUBATH HUX
ITOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHAX,

MPEeIMETOB M 3371a4 U3 PEabHOM KU3HH, BBIpaXKaTh (OpMyJIaMu
3aBUCUMOCTH MEXAY BEINYUHAMU,

- YMETb pelIaTh TEKCTOBBIC 33141 Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, JOJHM U YaCTH, Ha JBHKEHHUE, padOTy, CTOUMOCTh
TOBApPOB U YCIIYT, HAJIOTH, 33141 U3 O0JIACTH yIIPaBJICHUS
ITTYHBIMU 1 CEMEHHBIMH (PUHAHCAMH ), COCTABJISITh BHIPAKEHUS,
YPaBHEHHUsl, HEPABEHCTBA U X CUCTEMBI 10 YCJIOBHIO 3a7a4H,
MCCJIENOBATh MOJYYE€HHOE PELICHNE U OLIEHUBATD
MpaBaONION0OHOCTh PE3YJIbTATOB,;

- YMETb ONEPHPOBATH MOHATHIMHU. CpeaHEe apuPMETHUECKOE,

-- YMCTb NECPCHOCUTHL 3HAHUA B MO3HABATCIIbHYIO HMCOMAHA, HanOOJIbIIIEE ¥ HAUMEHBIIIEE 3HAUCHUA, pasMax,

MMPAKTUYCCKYTO obyactu JKHU3HEOCATCIIbHOCTH,

-  yME€Tb UHTErpUpPOBaTb 3HAHUSA U3 PA3HBIX
MPEeIMETHBIX 00acTel;

- BBIABUT'ATH HOBBIC Hnacu, npennaraTb
OpI/IFI/IHaJ'IbeIe moaxoabl U peLHeHI/Iﬂ;

15 CIIOCOOHOCTD HX HCIIOJIL30BaHUS B

MMO3HABATEJILHON 1 COLIMAIBHON MPAKTHKE

mucriepcHst, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOro Habopa;, yMeThb
M3BJIEKATh, HHTEPIPETHPOBATH HHPOPMALIUIO, IPEICTABIECHHYIO B
rabiumax, Ha Iuarpammax, rpagukax, OTpaKaroIly0 CBOHCTBA
[peasbHBIX MMPOLIECCOB M SIBJICHHN; IPEACTABISTh HHPOPMALHIO C
MOMOIIBIO TaOJHIL U TUarpaMM; UCCIe0BATh CTATHCTUYECKHE
[TaHHBIE, B TOM YHCJIE C TPUMEHEHHEM rpag MuecKuX METOIOB U
HIIEKTPOHHBIX CPEINCTB,

- YMETb ONEPUPOBATH MOHATUAMU: CIyYaiHBIN ONBIT U CIIy4YaiiHOE
COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS; YMEHHE BBIUNCIIATD
BEPOSITHOCTH C UCTIOIB30BAHNEM IpaQUueCKUX METOJIOB;
MPUMEHSTh (POPMYJIBI CIIOJKEHUS] U YMHOKEHHSI BEPOSTHOCTEH,
KOMOUHATOpHBIE (PAKThI U POPMYJIBI IPU PEIIECHUH 3a1aY;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH, 3HAKOMCTBO CO
CJTydaliHBIMHU BEJTMUMHAMH, YMEHUE PUBOIUTH TPUMEPHI
MPOSIBJICHHUS 3aKOHA OOJBLINX YHCEN B IPUPOAHBIX
OOIIECTBEHHBIX SIBIEHUSIX

- YMETb ONEPHPOBATH MOHATHIAMHU. TOUKA, MPsIMast, TUIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIN YO, CKPELINBAIOIIUECS MPSIMBIE,
MapajuIeIbHOCTb U MEPIEHANKYISIPHOCTD TPSIMBIX U TUIOCKOCTEH,
yTOJI MEXKAY MPSMBIMU, YTOJI MEXIY MPSMOH U TUIOCKOCTBIO, YTOJ
MEKIY TUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH,

ACCTOAHUEC MCKAY NPAMBIMHU, PACCTOAHUE MEXY MJIOCKOCTIAMU,
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YMEHHE HCIIONIb30BaTh MPH PELICHUH 33124 H3YYCHHbIE (PaKThI U
TeOpeMBI INITAHUMETPUH, YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB
OKPY’KaIOIIEero MUpa,;

- YMETb ONEPHPOBATH MOHITHIMH. MHOTOTPAaHHHK, CEUEHUE
MHOTOTpaHHHKA, KyO, MmapajieNenunnes, NpusMa, MUPaMuza,
(burypa 1 moBepXHOCTH BpPAIEHUs], LWINHAP, KOHYC, map, chepa,
ceueHHs! PUrypsl BpalleHHs1, TWIOCKOCTbh, Kacaromasicsi cephl,
[UIMHAPA, KOHYCa, TUIOMAAb MTOBEPXHOCTH MUPAMU/BI, TPH3MBI,
KOHycCa, WINHAPA, IIomans chepsl, 00beM Kyoda,
MPSIMOYTOJIBHOTO MapauIesIenuIena, MTMPaMUIbL, TIPU3MBI,
[UIMHAPA, KOHyCa, 11apa; yMeHHe n300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTHU BPALICHUS, UX CEYEHUS] OT PYKH, C TIOMOIIBIO
YEePTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHNE
[Pacrio3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMEHNE
[Pacrio3HaBaTh MPABUIbHbIE MHOTOTPAHHHKH,

- YMETb ONEPHPOBATH MOHATHSIMH: ABIKEHHE B TPOCTPAHCTBE,
Mo 00HBIE PUTYPBI B IPOCTPAHCTBE, UCIIOJIB30BATh OTHOIIEHUE
rutoImaael mosepxHocTell n 00beMOB NOAOOHBIX GUTYP TIPU
PEeLIeHNH 3a71ad,;

- YMETb BBIUUCIISATh T€OMETPUIECKHIE BETMYNHBI (IJINHA, yTOJI,
MUI0INaAb, OOBEM, TUIOIIA/Ib TOBEPXHOCTH ), UCTIONB3YS N3yUEHHBIE
(bOpMYJIBI 1 METOIBI,

- YMETb ONEPHPOBATH NOHATHSIMH. MPSIMOYTOJIbHASI CHCTEMA
KOOPAWHAT, KOOPIAMHATHI TOUKH, BEKTOP, KOOPAMHATEI BEKTOPA,
CKaJSIPHOE TIPOM3BEICHHUE, YTOJ MEXKY BEKTOPAMH, CyMMa
BEKTOPOB, MPON3BEACHNE BEKTOPA HA YHCIIO; HAXOIUTD C
MOMOIIBIO U3YUEHHBIX (POPMYJT KOOPIAMHATHI CEPEAMHBI OTPE3Ka,
[PACCTOSIHHE MEXKAY IBYMS TOUKAMU,

- YMETb BbIOMPATh MOAXOISIIINN N3YYEHHBIH METO ISl PEILEHHSI
a4, PaCIIO3HABATh MaTEMATHYECKHE (PaKThI U
MaTeMaTHYECKHUE MOZIEIH B MIPUPOIHBIX U OOIECTBEHHBIX
SIBJICHHSIX, B NCKYCCTBE, YMEHHE PUBOANTD PUMEPHI
MAaTEMAaTUYECKUX OTKPBITHI POCCUNCKON U MUPOBOU




MaTEeMaTHYECKOU HAyKH.
- YMETb OMEePHPOBATH MOHATHSIMHE: ONPENEICHNE, aKCHOMA,
Teopema, CIIeICTBHE, CBOICTBO, IPU3HAK, JOKA3aTEIbCTBO,
[PaBHOCHIIbHBIE (POPMYIIMPOBKH;, YMEHHE (POPMYyIHPOBATH
00paTHOE U MPOTUBOIIOJIIOKHOE YTBEPKACHHE, TPUBOIUTH
MpPUMEPBI U KOHTPIIPUMEPBI, UCTIOJIb30BATh METO
MaTeMaTHYECKOW UHAYKIUH, TPOBOAUTD TOKA3aTeIbHbIE
pacCy>KAeHHs IPU PELICHUH 3a/1a4, OLIEHUBATH JIOTHUYECKYIO
MPaBUIBHOCTb PACCYKACHUH,
- YMETb ONEPHPOBATH MOHSITHIMH. MHOXKECTBO, TOJMHOXKECTBO,
OTepaLy HaJl MHOKECTBAMH, YMEHHE HCIIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN anmapart JJisl OMUCAHUS PEAIbHBIX IPOLIECCOB U
SIBJICHHI TIPU PELICHUH 337124, B TOM YHCIIE U3 IPYTHX YIeOHBIX
MpPEIMETOB,
- YMETb ONEePUPOBATH MOHATHAMH: rpad, CBA3HbBIN rpad, nepeso,
LIKJI, Tpad) Ha TUIOCKOCTH, YMEHHE 33/1aBaTh M ONHCHIBATH Ipadbl
PA3IUIHBIME CITOCOOAMU; HCIIONB30BATh Ipadbl MPH PELICHUN
Banad,
- YMETb CBOOOJTHO ONEPHPOBATH MOHATHIMH: COYETAHUE,
MepecTaHOBKA, YHCIIO COUETAHUI, YHUCIIO NepeCTaHOBOK, OMHOM
HeroToHa, yMEHHE MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U
paccy kKIeHHs [JIsl PEeLIeHNs 3a1a4,
-yMETh ONIEPUPOBATDH MOHATHUSIMI: HATYPAJIBbHOE YUCIIO, LIEJIOe
1CJI0, OCTATOK 110 MOAYJIIO, PAL[IOHAJIBHOE YHCIIO,
MpPPAMOHAIBHOE YHCIIO0, MHOYKECTBA HATYPAJIbHBIX, LIEJIbIX,
[PALIMOHATIBHBIX, IEHCTBUTEIBHBIX YHCEN, YMEHNE HCIIOJIb30BaTh
MPU3HAKH ACTUMOCTH, HAMMEHBIINH OOIIUH NenuTeNb U
HarMeHblIee o01ee KpaTHoe, anroput™m EBkinaa npu pemennu
3a71a4; 3HAKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHA CUCTEMaMH
CUHCJICHUS,
- YMETb CBOOOTHO OMEPHPOBATH MOHSATHSIMH: CTETIEHD C LEIIbIM
MokasaresieM, KOpEeHb HaTyPaJIbHOW CTETIEHH, CTENICHb C
AIIMOHAJIbHBIM TIOKA3aTeNeM, CTENCHb C ICHCTBUTEIBHBIM




(BeIIECTBEHHBIM) TIOKa3aTeNeM, JiorapupM 4ucia, CHHYC,
KOCHHYC U TAHT€HC MPOM3BOJIBHOTO YHCIIA;
- YMETb OMEPHPOBATH MOHATHSIMHE: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMA YPaBHEHUH
1 HEPABEHCTB, PABHOCHIJIBHOCTb YPaBHEHUH, HEPABEHCTB U
CHCTEM, palliOHAJIbHBIE, HPPALMOHAIbHBIE, TIOKA3aTENIbHBIE,
CTETIEHHbIE, IOTapU(PMHUUECKUE, TPUTOHOMETPHUYECKHUE
yPaBHEHHsI, HEPABEHCTBA U CHCTEMBI, YMEHHE PeLIaTh yPaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3JINYHBIX TPUEMOB;
pelarh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C ITaPaMETPOM;
MPUMEHSTh YPAaBHEHHS, HEPABEHCTBA, MX CHCTEMBI ISl PEIICHUS
MaTeMaTHUECKUX 3a7a4 U 3a/1a4 U3 PA3JINYHBIX 00JIaCTe HAyKH U
[PEANTbHOMN JKU3HU,
-yMeTh CBOOOIHO ONEepUpPOBATH MOHATUAME: TpaduK QyHKIHH,
oOpartHas pyHKIMS, KOMIO3ULUSA PYHKUNH, TMHEHHAsS QyHKIHS,
KBapaTU4Has PYHKLHUS, CTeNeHHAst (PYHKLIUS C LEITbIM
MokasaresieM, TPUTOHOMETpUIecKne PyHKINU, OOpaTHbIE
TPUTOHOMETpHUECKUE PYHKINH, TIOKa3aTeIbHaAs U
orapugmuueckas PyHKINN, yMEHHE CTPOUTD TpadUKH
(byHKUMIA, BBITOTHATH peobpa3oBanus rpadkos QyHKIIHIA,
YMEHHUE HCIIONB30BaTh rpauKu PYHKUNH TS U3YUEHUS
MPOIIECCOB U 3aBUCUMOCTEH MPH PELISHNH 3a1a4 U3 JPYTUxX
yueOHBIX IPEAMETOB U U3 PEANbHON JKU3HH, BBIPAXKATD
(bopMyJIaMH 3aBHCUMOCTH MEXITy BEJTUUNHAM,
yMEHHE CBOOOIHO OMEPUPOBATh MOHITUAMU: YETHOCTD (PYHKIUH,
NepUOIUYHOCTb (PYHKLNHN, OTPAHMYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTb (PYHKIIMH, 3KCTpeMyM (PyHKLUNH, HAauOOobLIee U
HANMEHbLIee 3HAUEeHUs PYHKIINN Ha IPOMEXKYTKE; YMEHHUE
MPOBOIUTH UCCIIEAOBAHIE (QYHKIIHH;
YMEHHE HCIIONIb30BaTh CBOMCTBA U rpaduku (PYHKIIHMHA A1t
pELIeHsI yPAaBHEHHI, HEPABEHCTB U 33/1a4 C TIapaMeTPaMH;
1300pakaTh HA KOOPAMHATHOMN TIOCKOCTH MHOYKECTBA PELISHUH
pPaBHEHMI, HEPABEHCTB U X CHCTEM;




- YMeTb CBOOOJTHO ONEPHPOBATEH OHATHIMH:
MOCJIEIOBATENbHOCTD, apu(pMETHIECKast TPOrPECCHH,
reoMeTpuYecKast mporpeccusi, 0eCKOHEYHO YObIBArO AT
reoMeTpHYeCKasi MPOTPECCHsl, yMEHUE 3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
(bopmyu;

- YMETb ONEPHPOBATH MOHATHSIMH. HEMPEPHIBHOCTD (DYHKILHH,
ACHMIITOTHI rpadrka GyHKINH, TepBast U BTOPAst MPOU3BOAHAS
(bYHKIIUH, TeOMETPUIECKUH 1 (PU3UUECKHI CMBIC TIPOU3BOIHOM,
nepBooOpa3Hasi, ONpeAeeHHbII HHTETPall, YMEHHE HaXOUTh
ACHMIITOTHI rpaduka GYHKINUN; YMEHHE BBIUUCIIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEIEHHS], YACTHOTO U KOMITO3UIINH (YHKLINH,
HAXONNUTh YPAaBHEHHE KaCATENbHON K rpaduKy PyHKIHHU;
YMEHHE HCIIONIb30BATh MPOU3BOIHYIO JUISI HCCIIETOBAHMS
(bYHKUIMH, 11 HAXOXKAEHHUST HAWITYUIIerO PELICHUs B
MPUKJIQTHBIX, B TOM YHCJIE COLUAIbHO-KOHOMUYECKUX U
(bM3NUECKHX 3a/1a4ax, ISl ONPENEIeHUs] CKOPOCTH U YCKOPEHUS,
HAXOIUTh IJIOMIAAN U 00BEMbI (PUTYP C MTOMOIIBIO HHTETPAIa,
[PUBOAUTH PUMEPBI MATEMATHUECKOTO MOJIEITMPOBAHUS C
MOMOIIbI0 AuPepeHIHaNbHBIX YPaBHEHU,

- YMETb ONEPHPOBATH MOHATHIMH. KOMIUIEKCHOE YUCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJIb U aPTYMEHT
KOMILJIEKCHOTO YHCIa, (popMa 3aricH KOMIUIEKCHBIX YHCE
(reoMeTpudeckast, TPUTOHOMETPUYECKasl U anredpandeckas),
YMETb IPOM3BOAUTH apU(PMETHUECKUE IEHCTBHS C
KOMILJIEKCHBIMH YHCJIAMH;, TIPUBOAUTD IPUMEPHI HCTIOIB30BAHUS
KOMILJIEKCHBIX YHCE,

- YMeTb CBOOOJTHO OMEPHPOBATH MOHATHSIMHE: CPEIHEE
apudmernueckoe, MeauaHa, HAMOOJbIIIEE U HAMEHbINEES
BHAYCHUSI, pa3Max, AUCIIEPCHs], CTAHIAPTHOE OTKJIOHEHHUE IS
OTHICAHMSI YUCIIOBBIX JaHHBIX, YMEHHE UCCIIEIOBATh
CTaTUCTHUYECKHE JAaHHBIE, B TOM YHCJIE C TPUMEHEHHUEM
rpadpuecKuX METOIOB U 3JIEKTPOHHBIX CPENICTB; rpaduuecku
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MCCIIEIOBATh COBMECTHBIC HAOIOIEHHSI C IOMOIIBIO IUArpamMm
[paccenBaHMsl U JINHEHHON PEerpecCcuy,

- YMETb HAXO/IUTh BEPOSITHOCTH COOBITHI C HCITOJIb30BAHHEM
rpadpuuecKux METOIOB; MPUMEHSTh IS PeLIeHNs 3a1a4 GopMyb]
CJIO’KEHUSI © YMHO)KEHUS BEPOATHOCTEH, (OpMYJTy MOTHON
BeposTHOCTH, hopmyty bepryiun, komOuHATOpHBIE (HaKTHI U
(bOpMyJIBI, OLIEHUBATH BEPOSITHOCTH PEAIbHBIX COOBITHH, YMEHHE
ONEePUPOBATH MOHATUSAMHU: CITydaliHasi BEJIMYNUHA, PACIpeaeIeHUe
BEPOSITHOCTEM, MATEMATUYECKOE OXKUAAHUE, TUCTIEPCUs U
CTaHIAPTHOE OTKJIOHEHHE CITyYaifHON BEJINYHHBL, (PYHKIHU
[pacnpenesieHns U INIOTHOCTU PABHOMEPHOIO, OKA3aTENbHOTO U
HOPMAaJIBHOTO PaCHpenesIeHUI; YMEHNE UCIIONIb30BaTh CBONCTBA
M3Y4YEHHBIX pacIpeneNeHnui Uil peleHus 3a/1a4; 3HAKOMCTBO C
MOHSATHUSIMH: 3aKOH OOJIBIINX YHCEJI, METOIbI BBIOOPOUYHBIX
MCCIIEIOBAHN, YMEHNE IPUBOAUTH PUMEPBI MPOSIBICHUS 3aKOHA
OOJBIINX YHCEN B MPUPOAHBIX U OOIECTBEHHBIX SIBICHHSIX;

- YMeTb CBOOOJTHO OMEPHPOBATH MOHATHSIMHE: TOUYKA, MPsiMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, MJIOCKUHN Yro,
MBYIpaHHBIN YIOJI, TPEXTPAHHBIN yIroJl, NepeceKarouecs,
MapajuieIbHbIe U CKPELIUBAOLINECS MTPSIMbIE, MapaJuIeIbHOCTD U
MEePIEHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YroJl MEXIY
MPSIMBIMH, YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, YIOJl MEXAY
MJIOCKOCTSIMHU, YMEHHE UCIOJIb30BATh MPH PELICHUH 3a7a4
M3y4ueHHbIE (PAKTHI M TEOPEMBbI IUTAHUMETPUH, YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB B OKPYIKAIOIIEM MHpPE;, YMEHHE OIEPHPOBATH
MOHATUSMH. MHOTOIPAHHUK, CEU€HHE MHOTOTPaHHUKA,
MpPaBUIIbHBII MHOTOTPAHHUK, MPU3Ma, MUpaMuaa, purypa u
MOBEPXHOCTD BPALICHUs, HUIMHID, KOHYC, map, cdepa, pa3BepTka)
[MOBEPXHOCTH, CEYEHUs] KOHYCa U LIMJINHJPA, apajuIeIbHbIE OCH
VT OCHOBAHHUIO, CEUSHHE Iapa, TUIOCKOCTbh, KaCaroLIasics cepsl,
LIUJTUHAPA, KOHYCA, YMEHUE CTPOUThH CE€Y€HNE MHOTOTPAHHUKA,
n300paskaTh MHOTOTPAHHHUKH, (PUTYPBI M IOBEPXHOCTH BPALICHUS,
X CEUEHMs], B TOM YHUCJIE C MTOMOIIBIO 3JIEKTPOHHBIX CPEACTB,;
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YMEHHE PUMEHATh CBOWCTBA FeOMETPUIECKUX (puryp,
CaAMOCTOSITENIbHO (POPMYJTUPOBATDH ONPENETICHUS H3yHaeMbIX
(buryp, BBIABUTaTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKuX (Uryp, 00OCHOBBIBATH UJIM OMPOBEPTaTh HX;
YMEHHE TIPOBOANTD KIACCU(PUKALIUIO (PUTYp 1O pa3THIHBIM
MPU3HAKAM, BBITOJIHITH HEOOX OIUMBIE TONOJTHUTENbHbIC
[OCTPOCHHUS;

- yMeTb CBOOOHO ONMEPHPOBATH MOHATHSIMH: TIOMAAb QGUTYPBI,
00BeM (UTYpBI, BETMYNHA yIJIa, PACCTOSTHUE OT TOYKHU 10
MJIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSTHUE MEXKAY
[UIOCKOCTSIMH, TUIOIIAAb Chephl, IIIOMAAb TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, HIJIUHAPA, 00beM Kyda,
MPSIMOYTOJIBHOTO MapaUIEIICTIUIIENa, TUPAMHUIBL, TIPU3MBI,
[UIMHAPA, KOHyCa, [Iapa; YMEHHE HaXOIUTh OTHOIIEHUE
00BEMOB TOAOOHBIX UTYD;

- YMETb CBOOOTHO OTEPUPOBATH MOHATHIMH: JBI)KEHUE,
MapajuieNbHbIA NEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
[MPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue MoA0Ous, MOAOOHBIe
(bUTYpBI; yMEHHE PACIIO3HABATH PaBHBIC U OJ00HBIE (QUTYPHI, B
TOM YHCJI€ B TPUPOIE, UCKYCCTBE, APXUTEKTYPE; YMEHHUE
MCTIOJIB30BATh T€OMETPUYECKHIE OTHOIIEHHSI, HAXOIUTh
reoMETPHUYECKHE BETUUNHBI (IUTHA, YTOJ, TUIOMAAb, 00BEM) IIPU
PELICHUH 3a7a4 U3 IPYTUX YUeOHBIX MPEIMETOB U U3 PEaTbHON
DKI3HIL,

- YMeTb CBOOOJTHO OMEPHPOBATH MOHATHSIMHE: MTPSIMOYTOJIbHAS
cHCTeMa KOOPIMHAT, BEKTOP, KOOPIUHATHI TOUKH, KOOPIUHATHI
BEKTOpA, CyMMa BEKTOPOB, POM3BEICHNE BEKTOPA HA YHCIIO,
pa3JIo’KeHHE BEKTOpa Mo 0a3HCy, CKAIAPHOE MPOU3BENCHUE,
BEKTOPHOE MPOM3BECHUE, YTOJl MEXKTY BEKTOPAMHU; YMEHHUE
MCTIOJTB30BATh BEKTOPHBIN M KOOPAWHATHBIN METOA JUIS PELICHHUS
reOMETPHUYECKUX 3a71a4 U 33724 APYTUX Y4eOHBIX MPEIMETOB;
ONEePUPOBATH MOHATUSAMU: MaTpuLa 2x2 u 3x3, ONpeAeuTeNb
MaTPHUIIb], FEOMETPUIECCKHUI CMBICI OTIPEEIUTENS,
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- YMETbh MOJEIUPOBATh PEAJIbHbIE CUTYALUU HA SI3BIKE
MaTE€MAaTUKH, COCTABJISTh BBIPAXKEHUS], YPAaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 10 YCJIOBUIO 3a0a41, UCCIEA0BATh NOCTPOCHHBIE
MOZIEJIH C HUCIIOJIb30BAHNUEM aMIapara aaredpsl,
MHTEPIIPETUPOBATD MOTYYEHHBIN PE3yJbTaT, CTPOUTH
MaTeMaTHYECKUE MOJEIN C TOMOLIBI0 T€OMETPUIECKUX MOHATHH
11 BEJIMYMH, PELIATh CBA3aHHbIE C HUMU NPAKTUYECKUE 3a7a4H,
COCTABJISITh BEPOSITHOCTHYIO MOJENIb U MHTEPIPETUPOBATD
[OJIYYEHHBIN pe3yJIbTaT, PellaTh NPUKIAaHbIE 3a0a4n
CPEACTBAMHU MATEMAaTUYECKOIO aHAJIN3a, B TOM YHCJIE COLUAIBHO-
HKOHOMUYECKOrO M (PU3NUECKOTO XapaKTepa;

- YMEHHE BBIOUPATh MOAXOASIINN METO AJIsl PEIEeHUs 3a/1a4H;
[MOHUMAaHNE 3HAYUMOCTH MATEMATUKHU B U3YYEHUHU IPUPOAHBIX U
0OIIeCTBEHHBIX MPOLIECCOB H SIBJICHUH, YMEHHE PacliO3HABATh
[POsIBJICHUE 3aKOHOB MATEMAaTHKHU B UCKYCCTBE, YMEHUE
MIPUBOAUTDL MIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUICKON U
MHUPOBOU MaTEMaTHYECKON HAYKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEACTBA
MOUCKA, aHAJIN3a U
WHTEpIpeTaluu HHGOPMALIUH,
1 THQOPMALIIOHHBIE
TEXHOJIOTUH JIJIsI BBITIOJTHEHUS
Banay npodeccroHaIbHON
NesaTeIbHOCTH

B o0nacTu IEeHHOCTH HAYYHOT'O TTO3HAHUS:
-COPMUPOBAHHOCTH MHPOBO33PCHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHST HAyKd W OOINECTBEHHOH MPaKTHKH,
OCHOBAHHOT'O Ha yanore KYJBTYD,
CrOCOOCTBYIOIIIErO OCO3HAHUIO CBOETO MECTa B
MOJUKYJBTYPHOM MHUPE;

- COBEPLUCHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM
KyJbTYpPbl Kak CpPEICTBA B3aUMOICHUCTBUA MEXAY
JTIOIbMU U TTIO3HAHUS MUDA,

- OCO3HaHHME LIEHHOCTU HAay4dHOH JEeATEJIbHOCTH,

- YMETb ONEpPHPOBATh TOHSATHSIMU. palHOHAIbHAS (YHKIHA,
roKasaresbHast byHKIHA, CTEeNeHHast byHKIHA,
orapudmuueckast (QpyHKUUS, TPUTOHOMETpHUECKHe (PyHKLUH,
oOpaTHble (QYHKIUH, YMEHHE CTPOUTb TpapuKd H3YYCHHBIX]
(byHKUMIH, UCIONB30BAaTh IpadUKH TPU HU3YUYEHUH MPOIECCOB U
3aBHCUMOCTEH, MpH pelleHnH 3amad W3 APYruxX y4eOHBIX
MpPEeIMETOB M 3a/1a4 M3 PEaNbHOM JKU3HU, BhIpakaTh GopMynamyl
3aBHCHMOCTH MEXAY BETMYUHAMY,

- YMETb OIEPHUPOBATH MOHSTUSMHU. TOXIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHUH
1 HEPAaBEHCTB, PABHOCHIJIBHOCTb VPAaBHEHUWH, HEPABEHCTB |
CHCTE€M, palMOHAJNbHBIE, WPPALHOHANbHbIC, IOKA3aTENbHBIE,
CTETICHHbIE, JorapupMHUUECKHUE, TPUTOHOMETPHUECKHE
YPaBHEHHsSI, HEPABEHCTBA M CHCTEMBI, YMETh PEIIaTh yPaBHEHMUS,

FOTOBHOCTb  OCYWIECTBJIAITb  NPOEKTHYID |
HCCIIEIOBATEIIBCKYIO ESITEIbHOCTD MHAUBUAYAIBHO
U B rpyTmIIe.

OBnaneHue YHUBEPCAJIbHBIMU

IMO3HABATCJIbHBIMHA I[efICTBPISIMPII

yLIe6HbIMI/IEepaBeHCTBa U CUCTEMbBI C TIOMOUIBIKO PA3JIUYHBIX TIPUEMOB,

ClIaTb YPABHCHUA, HCPABCHCTBA W CHUCTEMbLI C HApPaAMETPOM,
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B) paborta ¢ nHpOpMAaLHE:

- BJIQACTb HaBBIKAMU TIOJYUYCHUA I/IH(bOpMaL[I/II/I "3
MCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIJIbHO
OCYLIECTBJIATh TMOUCK, aHAIU3, CHCTEMATH3ALMIO U
UHTEPIPETannio HHOOPMAIINH PA3IMYHBIX BUAOB U
(bopM TIpencTaBICHHUS,

- CO31aBaTh TEKCTbl B PAa3IMYHBIX (opmarax ¢
yU€TOM Ha3HaueHus: WH(pOpMAuM H  LEeIeBOH

QyIUTOPUU,  BBIOMpAs  ONTHUMAIbBHYIO  (Qopmy
MPEICTABICHUS U BU3YATH3ALIH,

- OLEHUBATh  JOCTOBEPHOCTb,  JICTUTHMHOCTH|
UHPOPMALIUK, €€ COOTBETCTBHE TIPABOBBIM W

MOPaJIbHO-3THYECKIM HOPMaM;
- HCIIOJIb30BaThb CpPEACTBa HH(GOPMAIMOHHBIX H
KOMMYHHKAITHOHHBIX ~ TEXHOJIOTHH B  pelIeHUHY|
KOIHUTHBHBIX, KOMMYHHKATHBHbBIX u
OpPTaHM3aLMOHHBIX  33a7ad4  C  COONOJEeHUEM
TpeOOBaHUN 3PrOHOMHKH, TEXHUKU O€30MaCHOCTH,
MTHEHBI,  PecypcocOepekeHHs, TpPaBOBBIX U
BTUUECKUX ~ HOPM,  HOPM  HH(OPMAIMOHHON
0€30MacHOCTH,

BJIaZIETh HABBIKAMH pPACIIO3HABAHUS W 3AILUTH]
uHpopMauny, HWHOOPMALTMOHHONW  0E30MacHOCTH
ITITYHOCTH

MPUMEHSTh YPaBHEHUs, HEPABEHCTBA, UX CHUCTEMBbI JJIsl PEIICHUs]
MaTeMaTHUECKUX 3a/1a4 M 3a1a4 U3 Pa3InYHbIX 00JacTell HaAyKu Y
lpeaanoﬁ JKU3HU,

yMeTb CBOOOIOHO OMNEpUPOBaTh MOHATHUSAMH. JBH)KECHHE,
MapajyieNbHbI  MEPEeHOC, CHUMMETPUS Ha IUIOCKOCTU U B
MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MOmoOHs, MOAOOHBIS
(UTYpBI, YMETh PACIO3HABATH PaBHbIE W MONOOHBIE (UTYPHI, B
TOM 4YHCI€ B TPUPONE, HCKYCCTBE, apXUTEKType, YMETH
MCIIOJNB30BaTh  TE€OMETPUYECKHE  OTHOLICHMS, HAXOIUTh
reOMETPHUYECKUE BEIMYUHBI (JUIMHA, YToJl, IJIoMmaab, 00beM) mpy|
pEeLIeHNH 33134 U3 IPYyrux y4eOHBIX MPEIMETOB M U3 PEeaslbHOM
PKU3HU
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OK 03 ITnanupoBath u
[peanu30oBbIBaTh COOCTBEHHOE
mpoheCCHOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeAnpPUHIMATENbCKYIO
NesTeIbHOCTD B
npodeccnonanbHOH chepe,
HCIIOJIB30BATh 3HAHUS 1O
(bHAHCOBOI I'PAaMOTHOCTH B
[Pa3TUYHBIX KU3HEHHBIX
CUTYaLHSIX

B obnactu 1yxOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

-- c(pOPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUS,
>THYECKOTO MOBEAEHMUS,

- CIIOCOOHOCTh OLIEHMBATH CUTYALMIO U MPUHUMATH
OCO3HaHHbIE PELIeHUs], OPUEHTUPYSCh HA MOPaJIbHOA
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH,

- OCO3HAaHME JIMYHOIO BKJIaAa B IOCTPOEHUE
[yCTOHYMBOTO OyIyInero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTEINSAM Y|
(VM) IPYrUM 4i€HaM CeMbH, CO3AaHUI0 CEMbU Ha
OCHOBE  OCO3HAaHHOTO  MNPUHATHS  LIEHHOCTEH
CEMEHHON >KU3HU B COOTBETCTBUM C TPAaIHULUSAMU
Hapoaos Poccuu,

OBnaneHyue  yHUBEPCAJIbHBIMU
NEeNCTBUSIMU:

Q) CAMOOPTAHU3ALIHS:

- CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIbHYIO
NesITeNIbHOCTD, BBIABISTH MPOOJEMBI, CTaBUTh H
(bopmynHpoBaTh COOCTBEHHbBIE 3a1a4u B
00pa3oBaTENIbHON JAEATENbHOCTH U JKU3HEHHBIX
CUTyaLusX,

- CaMOCTOSITEJIbHO COCTaBJSATb IUIaH peLIeHUS|
npoOJeMbl C  yY4eTOM HMEIOIIHUXCS  PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHHUH,

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM,;
criocoOCTBOBaTh (HOPMHUPOBAHHMIO U TMPOSIBICHUIO
[IMPOKON 3PYIUIIMN B PA3HBIX OONACTAX 3HAHUH,
MOCTOSIHHO TIOBBIIIATh CBOH OOpa30BaTENbHBIA H
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIB!

MCIIOJNB30BATh TPHEMBl peQIIeKCHH ISl  OLICHKH
CHUTyallly, BEIOOPA BEPHOTO PEIIEHUS,

PeryJsITUBHBIMY

- YMCTb OLICHHUBATL PUCKH W CBOCBPCMCHHO

- yMETh ONEepUpPOBATH MOHATUSAMH: pauuoHaNbHbIE,
MPpaLMOHANIBHBIE, MOKa3aTeNbHbIE, CTEIIEHHBIE,
llorapupMuyuecKkue,  TPUTOHOMETPUYECKHE  YpPaBHEHUS W
HEPaBEHCTBA, UX CUCTEMBI,

- YMETb ONEPUPOBATH IOHATHSMHU. MHOTOTPAHHUK, CEUYEHUE
MHOTOTpaHHHMKA, KyO, NapajieNenunen, Npu3Ma, MUPaMUna,

(burypa u moBepXHOCTh BPAIICHUS, LIWIMHAP, KOHYC, 1Iap, cdepa,
cedeHus (PUIypbl BpaIlEHHs], MJIOCKOCTb, Kacarouascs cgepsl,
LHUJIMHAPA, KOHYyCa, IJIoLaAb MOBEPXHOCTHU NHUPAMHUIbI, ITPU3MBbI,
KOHyca, LWIMHApa, 1uomans  cdeppl, o0beM  KyOa,
pPSIMOYTOJBHOTO — MapaUle/ienunena, MUPaMHUAbL,  [PU3MBI,
LITHHPA, KOHYCa, [Iapa; yMeHHe n300pakaTh MHOTOTPAaHHHUKH U]
MOBEPXHOCTU BpaALICHHUA, HUX CCUCHUA OT PYKHU, C MOMOIIbH)
UEPTEXKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB, YMETH
pacrio3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMETh PACIIO3HABATH)
MPABUJIbHBIE MHOTOI'PAHHUKH,

YMETb OINEPUPOBATL IMOHATHUSIMU. IPAMOYLOJIbHAs CHUCTEMA
KOOpAWHAT, KOOPAWHATBI TOUKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJIPHOE MPOHM3BENEHUE, YIroJl MEKAYy BEKTOpPaMH, CyMMa|
BCKTOPOB, IPOU3BCACHUEC BCKTOPA Ha YHCIO, HAXOAUTH C
MOMOIIBI M3Y4YEHHBIX (POPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
[PACCTOAHUEC MEXKAY ABYMSA TOUKAMU
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MPUHUMATD PEIIEHUS IO UX CHUKEHHUIO,

B) SMOLIMOHAJBHBI HMHTEIUIEKT, MPENNONararoii

c(hOPMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE

K JOCTHXKEHHIO LeJIH U YCIexy, ONTHMI3M,

WHUITUATUBHOCTb, YMEHUE NEHCTBOBATH, UCXOMAS U3

CBOUX BO3MOKHOCTEH,

- OMIIATHH, BKJIIOYAIOIEH CIIOCOOHOCTh NMOHUMATH

SMOITMOHAJIPHOE COCTOSTHUE IPYTHX, YUYUTHIBATH €rQ)

NPU OCYIIECTBICHUH KOMMYHHKAIMH, CITIOCOOHOCTH

K COYYBCTBHUIO U COTIEPEKUBAHUIO;

- COLIMAJTHHBIX HABBIKOB, BKJTIOUAIOIITUX

CrIOCOOHOCTB BBICTPAUBATh OTHOLICHHS C IPYTHUMH

FOBbMH,  3a00THTBCS, TPOSIBIISITH  MHTEpPEC U
azpemarb KOH(IUKTHI

OK 04 DddexTuBHO
B3aHMOJICHICTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMAaH/Ie

FOTOBHOCTB K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTH U]
CaMOOTIPENEICHUIO,

-OBJIQ/ICHIE HaBBIKAMH y4eOHO-HUCCIIEIOBATENbCKOM,
MMPOEKTHON U COLIMAIbHOMN AEATEbHOCTH,
OBnageHne YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU
EeNCTBUAMMU:

0) COBMECTHasI ESATENBHOCTD!

- TOHUMATb M MCIOJb30BaThb IPEUMYIIECTBY
KOMaHJHOH M MHANBHIYAJbHOH padoThI,

- MOPUHUMATh LEJIH COBMECTHOW MAEATEJNBbHOCTH,
OpraHu30BbIBATh U KOOPAUHUPOBATH OEUCTBUA MO
e¢ JOCTWKEHUIO. COCTaBIATb TIJIaH JACHCTBUMH,
pacrpenessaTb PO C yYeTOM MHEHUM y4YaCTHUKOB
00CyKIaTh pe3yIbTaThl COBMECTHOM padoTHr,

- KOOPAMHUPOBATH U BBIMOJHATL PabOTy B YCIOBUSIX
PEaNbHOTO, BUPTYAJIBHOTO M KOMOWHHUPOBAHHOTIO
B3aMMOJICUCTBUSI,

- YMETb ONEPUPOBATDH MOHATHUAMU: CIIyYalHBIN ONbIT U CIy4aiHOE
COOBITHE, BEPOSITHOCTb CIy4alHOTO COOBITHS; YMETh BBIYUCISTH
BEPOSITHOCTh € WCIHOJBb30BaHHEM TIpadUuecKuX  METOAOB;
NPUMEHSTh (POPMYJIBI CIOKEHHS M YMHOXKEHHUS] BEPOSITHOCTEH,
KoMOUHaTOpHbIe (GakTbl U (OPMyJbl TPU PELUICHUH 3a/1ad,
OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIL, 3HAKOMCTBO CO
CIy4yaliHBIMH  BEJIMYMHAMH, YMEHHE MPHUBOAWUTH MPHUMEPH]
MPOSIBJICHUS 3aKOHAa OONBUIMX YHCENl B MPUPOOHBIX U
OOIIECTBEHHBIX SIBIEHUSIX

- yMeTh CBOOOIHO ONEPUPOBATh MOHSITHSAMU. CTETEHb C LEJbIM|
MokasarejieM, KOPEHb HATypaJlbHOH CTENeHH, CTeNeHb ¢
PALIMOHAIBHBIM ~ MOKA3aTelieM, CTEeNeHb C JeHCTBUTENbHBIM
(BEIIECTBEHHBIM)  [OKasarejieM, Jiorapudm ducCIa, CHUHYC,
KOCHHYC U TAHTCHC IPOU3BOJIbHOTO YHCIIA;

- yMeTb CBOOOIHO ONEPHPOBATh MOHATUSAMH. rpaduk (yHKIHH,
oOpaTHast PyHKUMSA, KOMITO3ULIMS (PYHKIUH, JTUHEHHas (PyHKLUS,
KBafgpaTudHas (yHKOUsS, CTeneHHas (QYHKOHS C  LEJIbIM|

- OCYHICCTBJIATD ITO3UTHUBHOC CTPATCTUICCKOC

nokasarejieM, TPUTOHOMETpHUecKHe  (QYHKIUH,  OOpaTHBIG
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MOBECHUE B PA3JIMYHBIX CHUTYAIUSIX, MPOSBISITH
TBOPUYECTBO W BOOOpaskeHUe, ObITh HHULIUATUBHBIM.
OBnasieHWe  YHUBEPCAJNbHBIMH  PETYJISTUBHBIMHY|
MEeNCTBUSIMU:

) npuHATHE ce0sl U IPYTHX JIFOICH:

- IPUHUMATb MOTHBBI U apTYMEHTBI JPYTHX JIFOIEH
MPY AHAJTN3E PE3YJIbTATOB AEATEIbHOCTH,

- IPU3HABATH CBOE MPABO M MPABO APYTHUX JIFOAEH Haj
oI HOKH;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MHP C MO3UIUY]
Ipyroro 4enoBexa

TPUTOHOMETPHUYECKHE byHKIHH, NOKa3aTenbHas yj
orapudmmuyeckas GyHKUNH, YMETb CTPOUTh rpaduku GyHKIUH,
BBIMOJIHATE MPeoOpazoBaHus rpauKoB QyHKIIHIA,

yMeTb HCHOJB30BaTh rpaduku (yHKOUHA Ui HU3YyYEHUS|
MpPOIIECCOB M 3aBHUCHMOCTEH TpPU PEIICHWH 3a1ad W3 JAPYIHX|
yueOHBIX MPEeOIMETOB W W3 pEalbHOW JKU3HH, BBIPAXKATh
(bopMyJIaMu 3aBHCUMOCTH MEXITy BEJTUUNHAM,

CBOOOJHO OMEpUPOBaTh MOHATUSMH. YETHOCTb (DYHKLUH,
NepUOIUYHOCTD  (PYHKIIHH, OTPaHUYEHHOCTb  (pyHKIUH,
MOHOTOHHOCTh (DYHKLHH, 3KCTpeMyM (pyHKIUH, HauOojblnee u
HANMEHbLIEe 3HAUYCeHUS (PYHKUMHM Ha TPOMEXKYTKE, YMETH
MPOBOIUTH UCCIIEAOBAHIE (QYHKIIHH;

- YMETh HCIIOJB30BaTh CBOMcTBA W Tpaduku QyHKUMH A
PEeLICHNs] YpaBHEHWH, HEPaBEHCTB M 3a7ad C IapaMeTpamy,
M300paXkaTh HA KOOPIUHATHOW TJIOCKOCTH MHOXKECTBA PELICHHI
paBHEHMI, HEPABEHCTB M UX CUCTEM

OK 05 OcyecTBasiTh yCTHYIO
U MICbMEHHYIO
KOMMYHHKAIHIO Ha
rOCyapCTBEHHOM SI3BIKE
Poccutickoint @enepanuu ¢
[y4e€TOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOTO
KOHTEKCTa

B 00acTi 3CTETUYECKOrO BOCITUTAHUS

- OBCTETUYECKOE OTHOLICHWE K MHUPY, BKIKOYas
bcTeTHKY  ObITa, HAYYHOTO H  TEXHHYECKOTO
TBOPUYECTBA, CIOPTA, TPyda U OOIIECTBEHHBIX
OTHOIIIEHU,

- CHOCO6HOCTB BOCIIPUHUMATLb pPa3JIMYHbIC BUABI
HNCKYyCCTBa, Tpaauluud W TBOPUCCTBO CBOCTO U
IPpyruxX  HapOAOB, OIIyINAaThb  3MOLMOHAIBHOE
BO3J€HCTBHE UCKYCCTBA,

- Y6e>K,I[eHHOCTb B 3HAYUMOCTU HJIA JTUYHOCTU U
00IIecTBa OTEYECTBEHHOIO U MUPOBOTO MCKYCCTBA,
STHUYECKUX KYyJNbTYPHBIX TPAaAULHUNA W HApPOMHOIO

TBOPUYECTBA,;
- TOTOBHOCTb K CaMOBBIPQKEHHIO B Pa3HbIX BHIAX
HCKYyCCTBAa, CTPEMJICHHE TPOSBISATH  KauyecTBa

TBOPUYECKOHN JTMYHOCTH,

- YMEThb ONEPUpPOBATH TOHSITUAMH. CpelHee apudmermueckoe,
MenraHa, HawOoyblllee W HAWMEHbINEE 3HAYEHUS, pa3Max,
mucriepcHsi, CTaHAAPTHOE OTKJIOHEHHWE YHCJIOBOro Habopa,
yMEHIe U3BJIEKATD, UHTEPIPETUPOBATH WH(POPMALIHIO,
MpeNCTaBICHHYID B TaOjWiax, Ha [auarpamMmax, rpadukax,
OTPAKAIOIIYID CBOHCTBA peajbHBIX MPOLECCOB M  SIBJICHUM,
MPenCTaBIsITh UHOOPMALUIO C MOMOINBI0 TaOJUI[ W JAHATrPAMM;
MCCIIeIOBATh CTATHCTUYECKHWE JaHHBIE, B TOM YHUCJIE C
MpUMEeHeHHEeM rpadUIeCKUX METOMIOB U 3JIEKTPOHHBIX CPEICTB;

- YMETb OMEPUPOBATH MOHITHSIMH. TOYKA, MPSMAasi, TUIOCKOCTb,
MPOCTPAHCTBO, NBYTPAHHBIA YTrOJ, CKPEUIUBAIOIIUECS TMPSMBIE,
MapajuIeIbHOCTh U MEePIEHANKYJISPHOCTD MPSIMBIX U TUIOCKOCTEH,
yTOJI MEXKAY MPSIMBIMH, YTOJI MEKAY MPSIMOM U TJIOCKOCTBIO, YTOJ
MEXKIYy TUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JO IUIOCKOCTH,
[PACCTOSTHUE MEKIY MPSIMbIMH, PACCTOSIHIE MEXKAY TUIOCKOCTSIMU,
- YMETb UCMOJIb30BaTh MPH PEIIeHUHU 3a7a4 U3yYeHHbIE (PAKThI U

OBJ'IaI[eHI/Ie YHUBEPCAJIBHBIMU KOMMYHUKATHUBHBIMU

[TCOPCMBI TNIAHUMETPUN, YMCHUEC OLCHUBATH PAa3MEPhI 00BEKTOB
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MEeNCTBUSIMU:

a) obmeHue:

- OCYIIECTBJISITh KOMMYHHUKAIMA BO BCeX cepax
PKU3HH,

- pacrno3HaBaTh HeBepOaJbHBIC CpeAcTBa OOIIEHUS,
MOHHUMATh 3HAYEHUE COLIMAJIbLHBIX 3HAKOB,
[Pacro3HaBaTh MPEATIOCBUTKH KOH(JTUKTHBIX
CUTyaLUH U CMSIT4aTh KOH(IIUKTBI,

Pa3BepHYTO U JIOTMYHO H3JaraTb CBOK TOYKY|
BpEeHNS C ICMIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

OKPY?KAIOLIEero Mupa

OK 06 ITposiBnsaTh
rPa*KIaHCKO-TIATPUOTHUYECKYIO
MO3UINIO, TEMOHCTPHUPOBATH
OCO3HAHHOE MOBEIECHHUE HA
OCHOBE TPaIUIIMOHHBIX
0011[€U€TOBEUECKUX
LIEHHOCTEH, B TOM 4HCJIE C
y4ETOM TapMOHH3AIHH
MEKHALMOHATbHBIX 1
MEKPETUTHO3HBIX OTHOIIEHH,
MPUMEHSITh CTAaHIAPTHI
AHTUKOPPYITLHOHHOTO
MMOBEIEHUS

OCO3HaHME  OOYYAIOIMUMHCS  POCCHHCKOH
rpakKIaHCKOW UIEHTUYHOCTH,

LEJICHATIPABJIICHHOE  PAa3BUTHE  BHYTPEHHEMH
MO3ULIUM  JIMYHOCTH  HA  OCHOBE  JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HapoaosB Poccuiickol
Degepauny, HUCTOPUYECKUX U HALHUOHAJIBHOA
KYJBbTYPHBIX TpaauLui, (OPMHPOBAHHE CHCTEMBI

3HAYMMBIX ~ LIEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AQHTUKOPPYINLILOHHOIO MHPOBO33PEHUs,
MPaBOCO3HAHUS, 3KOJIOTHYECKOU KYJBTYPBIL,

CHOCO6HOCTI/I CTaBUTh LECJIU U CTPOUTH KHU3HCHHBIC
[IAHBI,

B vactu rpa’kaAaHCKOro BOCIUTAHUA:

OCO3HAHHUE CBOUX KOHCTUTYUHUOHHBIX TIIpaB U
00s13aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOMOPSIIKA,
MPUHATUE TPAAUITUOHHbBIX HallMOHAJIbHBIX,
00IIeYeIOBEUECKIX I'YMaHUCTUYECKHX u
NEMOKPATUICCKHUX L[eHHOCTefI;

T'OTOBHOCTDH MNPOTUBOCTOATH NACOJIOTUN]
bKCTpeMu3Ma, HaLMOHAJIU3Ma, kceHodoOuwy,
MUCKPUMHUHALIUKA 110 COLHAJIbHBIM, PECIUTHO3HBIM,
[PACOBbIM, HALITMOHAJILHBIM IMMPU3HAKAM,

- YMETb ONEPUPOBATH MOHATHUIIMU. MPSIMOYTOJIbHASI CUCTEMA
KOOPAHMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKAJIAPHOE MPOU3BEAEHHUE, YIOJ MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEIEHNE BEKTOPA HA YHUCJIO, HAXOQUTH C
MOMOIIBIO U3YUEHHBIX (POPMYJT KOOPAMHATHI CEPEAHHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMs TOUKAMU,

-yMETh BBIONPATh MOAXOMSAIINNA H3yUEHHBIN METOJ ISl PEIlSHHS
3a1a4, paClO3HABATh MAaTEMATHYECKHE (PaKThI U
MaTeMaTHYECKHUE MO B MIPUPOIHBIX U OOIIECTBEHHBIX
[IBJICHUSIX, B UCKYCCTBE, YMEHHE NPUBOJUTDL IPUMEPHI
MaTEMaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHYECKOU HAyKH.

- YMETb ONEPUPOBATb MOHATHUAMU: CIIy4alHBIN ONbIT U CIYy4aiHOE
COOBITHE, BEPOSITHOCTb CIy4ailHOrO COOBITHS; YMETh BBIMUCISTH
BEPOSITHOCTh € WCIHOJb30BaHHEM TIpadUuecKuXx METONOB;
NPUMEHSTh (POPMYJIBI CIIOKEHHST M YMHOXKEHHUS] BEPOSITHOCTEH,
KOMOUHATOpHbIEe (akTbl U (OPMYJBI TPH pPELICHHH 3ajad,
OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHI, 3HAKOMCTBO CO
CIy4aliHbIMH  BEJUYMHAMM, YMEHHE TPUBOAUTHL IPUMEpH]
MPOSIBJICHUS 3aKOHA OOJNBIIMX 4YHCEeN B MNPHPOAHBIX U]
OOIIECTBEHHBIX SBJICHUSX

- TOTOBHOCTb BCCTHU COBMECTHYH) HOCATCIBHOCTL B
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MHTEpecax IPakIaHCKOro odInecTsa, y4acTBOBATh B
CaMOYTIPaBJICHUN B o01meo0pa3oBaTebHOM
OpraHU3alUU U JETCKO-FOHOIIECKUX OPTaHU3aLUsX;
- yYMEHHE B3aUMOACWUCTBOBATb C COLUAJIBHBIMY]
WHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUSIMH U]
Ha3HAYCHUEM,

- TOTOBHOCTb K T'YMaHMTApPHOH M BOJIOHTEPCKOH
NesATeIbHOCTY,

MaTPUOTHUYECKOTO BOCITUTAHUS:

- c(hOpMHUPOBAHHOCTbL POCCUHCKON TpPakIaHCKOMH
MACHTUYHOCTH, NMaTPUOTH3MA, YBAKEHHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHoi,
rOpJIOCTHU 3a CBOHM Kpal, cBOK PoauHy, CBOM S3BIK U
KYJbTYDY, MIpoLLIOoe 51 HaCTOsILIee
MHOTOHALIMOHAJIBHOTO Hapona Poccuuy;

- LIEHHOCTHOE OTHOLIEHHE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  HCTOPMYECKOMY U  MPHUPOIHOMY]
HacJlequI0, MaMATHUKAM, TPAAULUSIM HapOAOB
Poccun, noctmxkennussm Poccun B Hayke, HCKYCCTBeE,
CIIOPTE, TEXHOJIOTUAX U TPYAE,

- uaetiHas yOeXIeHHOCTh, TOTOBHOCTD K CITY)KEHHUIO
u 3amure OTeuecTBa, OTBETCTBEHHOCTh 32 €ro
cyar0y;

OCBOCHHbIE  OOYYaIOIIUMHUCS  MEXKIIPEIMETHBIE
MOHATHS W YHUBEpPCAJNbHble yueOHblE eHCTBUS

(perynsiTUBHBIE, MMO3HABATENIbHBIE,
KOMMYHHKATHBHBIE);
- CIIOCOOHOCTD ux UCIIOJb30BAHUS B

[MO3HABATEJIbBHOW M COLMAJBbHONW  IPAKTHKE,
FOTOBHOCTb K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U
OCYLIECTBIIEHUIO yueOHo NEsITEeIbHOCTH,
opraHmzanuy  y4eOHOrO  COTPYAHHYECTBA  C

rneaarortdycCKuMmM pa6OTHI/IKaMI/I " CBEPCTHUKAMMU, K]
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y4acTHI0 B IOCTPOEHUH
00pa3oBaTeNbHON TPASKTOPHH;

- OBJIAZICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKON, MPOEKTHON U COLIMAIbHON
nesITeIbHOCTH

WHAWUBUY AIbHON

OK 07 CogeiicTBoBaTh
COXPAHEHUIO OKPYKAIoLIEeN
Cpenbl, pecypcocOepeeHHIO,
NPUMEHSITh 3HAHUS 00
M3MEHEHU! KJIMMATa,
MPUHLHITBI OEPEKIINBOTO
MPON3BOICTBA, H(PPEKTUBHO
NENCTBOBATh B UPE3BbIYANHBIX
CUTyaLHsIX

PKOJIOTHYECKHE  MTOCITIENCTBUS
NEeNCTBUI, NPENOTBPALLATh HX;
- PaCIIUPUThH OIBIT AEATEIBHOCTH 3KOJIOTHYECKOH
HAIPaBJICHHOCTH,

pa3pabaTblBaTh IUIAH PELICHUS MPOOIEMBI C

MPEeANPUHIMAEMBIX

HEMATEPUAIBHBIX PECYPCOB;

OCYIIECTBIISATh  LEJIEHATIPABIEHHBIH  MTOUCK
MepeHoca CpPeacTB W Coco0OB  EHCTBUSL B
MpoeCCHOHATIBHYIO CPEeNy,

- YMCTb NEPCHOCUTHL 3HAHUSA B IMO3HABATCJIBHYHO U
MMPAKTUYCCKYTO O6J'IaCTI/I JKHU3HEOCATCIbHOCTH,

- [p€ajiaraTb HOBBLIE MPOCKTBI, OLUECHUBATH UACH C
MO3ULIMKU HOBU3HBI, OPUTHHAJIBHOCTH, HpaKTquCKOﬁ
3HAYHMOCTH;

AaBaTb OLCHKY HOBbBIM CHUTyallUsIM, BHOCHUTH
KOPPEKTHUBEI B JCATCIIbHOCTD, OLICHUBATH|

COOTBETCTBUEC PE3YJbTATOB LEJIAM

- HE NPUHUMATb MACWCTBUS, TNPHHOCSINUE BPEN- YMETb OIEPUPOBATH NOHATUSAMH. (PYHKLHUS, HENpepbIBHAS
OKpY>Karollen cpeae, (byHKOMsA, T[POW3BOAHAS, NEepBOOOpa3Has,  ONpeleseHHBIN
- YMeTb IPOTHO3UPOBaTh  HEOJArONPUSTHBIMHTErPAN, yMETb HAXOAWTb IPOU3BOAHBIE 3JIEMEHTAPHBIX

YICTOM aHaJIM3a HUMCHOUIUXCA MAaTCPpUATIbHBIX HPCIICHUN

(bYHKUMIH, UCTONB3ysl CIPAaBOYHBIE MAaTEPUAIBI, HMCCIIEIOBATH B
NPOCTEHIINX Cly4dasix (YHKIMM HAa MOHOTOHHOCTb, HAaXOIHUTH
HanOONbIINE ¥ HAMMEHBbIIME 3HAaueHWs (YHKIHMHA, CTPOUTH
rpaiki  MHOTOWIEHOB C  HCIIOJNb30BAHMEM  armapara)
MaTeMaTHYECKOTO aHain3a;, MPHUMEHSITh TNPOU3BOAHYIO IIpH|
3amad  Ha  JBWJKGHHE,  pelarb  IPAKTHKOA
OPUEHTHPOBAHHBIE 337ayd Ha HauOOJbIIME W HAMMEHBINNE
BHAYCHUS, HA HAXOXKICHHUE TyTH, CKOPOCTU M YCKOPEHHS,

- YMETb OMNEpUPOBaTh IMOHSTHUSMHU. IBHKCHHUE B IMPOCTPAHCTBE,
nono0HbIe (PUTYPBI B MPOCTPAHCTBE, HMCIOJIB30BATH OTHOLICHUE
rUIoIaAel TMOBEPXHOCTEH U 00BeMOB MONOOHBIX (uUryp mpH|
PEeLIeHNH 3a71ad,;

- YMETb BBIYUCIATH I€OMETPUYECKHE BEIMYHHBI (IUIMHA, YTOJI,
rIomaab, 00beM, TUIOIAAb MOBEPXHOCTH), UCTIONB3Ysl U3yUEHHbIE
(bOpMYJTBI 1 METOIBI
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[1K 1.1. ITpoBoaute cOOpoUHBIC
OIIEpaLuy Iepe] CBapKoii ¢
MCIOIb30BaHHEM
KOHCTPYKTOPCKOH,
[IPON3BOACTBEHHO-
TEXHOJOTUUECKOH U
HOPMATHBHOW JOKYMCHTALIUH,
[1K 1.2. BeiOuparts
[IPOCTPAHCTBCHHOEC MOJI0KECHHUC
CBAPHOTO I1IBA AJISI CBAPKH
57IEMEHTOB KOHCTPYKLIUA
(v3aeaul, y3noB, AeTaNCH),
[TK.1.5. TIpoBoauTh KOHTPOIIH
COOpaHHBIX DICMEHTOB
KOHCTPYKIUH (U3ICINIH, Y3/I0B,
neTancii) Ha COOTBETCTBHE
[COMETPHUYCCKHUX Pa3MEPOB

TpeOOBaHUAM KOHCTPYKTOPCKOH H

TPONU3BOACTBCHHO-

TEXHOJOTUUECKON JOKYMEHTALUN

[0 CBapKe

B yacTu TpyA0BOro BOCIUTAHHS:

- TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH
TEXHOJIOMMYECKON U COLIMAIbHON HANpPaBJICHHOCTH,
CrIOCOOHOCTH MHHUIIMHPOBATh, IJIAHUPOBATH U
CaMOCTOSATENIbHO BBITIOJIHATH TAKYIO ACSITENBHOCTD
B o0nacTH HIEHHOCTH HAYYHOI'O MO3HAHUSI:

- chOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
[Pa3BHUTHSI HAYKH U OOILIIECTBEHHOM MPAKTHUKH,
OCHOBaHHOT'O Ha IUAJIOre KyJIbTYyp,
CIIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MECTA B
MOJINKYJIETYPHOM MHPE

B o0nacTH 3K010rM4ecKOro BOCUTAHUS:

- chOpMHUPOBAHHOCTD SKOJIOTHYECKOU KYJIBTYPHI,
MOHUMAHUE BIUSHUS COLMATbHO-3KOHOMHYECKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOAHON U COLIMATBHOMN
Cpeabl, OCO3HAaHUE III00ATBHOTO XapakTepa
SKOJIOTHYECKUX TIPodIieM;

- TUITAHUPOBAHKUE U OCYLIECTBJICHUE AEHCTBUH B
OKPY>KaroIleH cpene Ha OCHOBE 3HAHUs LeNei
[yCTOMYUBOTO PAa3BUTHS YEJIOBEUECTBA, AKTUBHOE
HENPUATHE ACUCTBUN, TPUHOCSILNUX BPEa
OKpY’Karollen cpene

SHATE:

Ponb u MecTO MareMaTHMKH B COBPEMEHHOM LUBWIM3ALUY,
CHOCOOBI OMHMCAaHUsI HAa MAaTEMAaTUYECKOM SI3bIKE SIBJICHHH
PEANLHOTO MHpA.

OcHoBormnonararoue MaTeMaTH4eCK1e MOHATHS,
MO3BOJISIOIINE ONMUCHIBATE U U3y4aTh pPa3Hble MPOLIECCHI U
SIBJICHUSI.

3HaHUe NOHATUHHOrO anmnapara IO OCHOBHBIM pasjelam|
Kypca MaTeMaTHKH, OCHOBHBIX TeOpeM, POpMyJI.

OcHOBHBIE METO/BI AOKA3ATENbCTB U AITOPUTMBI PELLEHUS.
OcHoBHbIE MPUEMBl  PELIEHHs  PalMOHAIBHBIX 51
HUPPALMOHAIBHBIX, MOKA3aTeNbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKHUX YPABHEHUI U HEPABEHCTB, UX CUCTEM.
OcHOBHBIE TMOHATHS, HAEH U METOIbl MaTeMaTHYeCKOro
aHaJIN3A.

OcHOBHBIE TMOHATHS O IUIOCKMX U IPOCTPAHCTBEHHBIX|
reOMETPUUYECKUX (HUrypax, HX OCHOBHbIE CBOHCTBA H
bopMybL.

IIpoueccel u siBlIeHUS, UMEIOIINE BEPOSTHOCTHBIN Xapakrep,
OCHOBHBIE TIOHSTHSI 3JIEMEHTAPHOH TEOPUM BEPOATHOCTH,
KOMOHMHATOPHUKH U MaTEMaTHYECKOW CTATUCTHKH.

OcHOBHbBIE IOHATHS O KOMITJIEKCHBIX YHCTIaX.
OCHOBHBIE TOHSTHSI O MHOXECTBAx,
onepanusix HaJl MHOXECTBAMU.

OCHOBHBIE TIOHATHSI O CpPeIHEM apH(PMETHIECKOM, MEIHUaHE,
HanOoNbIIEeM M  HAUMEHBbLIEM 3HAUEHHsX, pa3Maxax,
TUCTIEPCHSAX, CTAHIAPTHBIX OTKJIOHEHHSIX YHCIOBOTO Habopa.

IMOAMHOKECTBAX,

Y MeTh:

MIPUMEHATb METOIBbI TOKA3aTeNbCTBA U AJITOPUTMbI PELIEHUS,
MIPOBOJIUTH AOKA3aTENbHbIE PACCYKACHHUs B XOJE€ pELIeHUs
3a7ad4.

PacnosHaBath Ha uepTexax, MOAENAX U B PEATbHOM MHPE
reoMeTpuyuecKkue (Qurypel, NPUMEHSITh HMX CBOWCTBA H
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bopMyIIBl ST pEeIleHUs] TeOMETPUYECKHX 3a7ad M 3a71ad C
NPAKTUYECKIM COAEPKAaHUEM.

Haxonuth u oLeHMBaTh BEPOSTHOCTH HACTYIUICHUs COOBITHH
B TPOCTEHIINX MPAKTUYECKUX CHTYallUsIX U OCHOBHBIC
XapaKTEPUCTUKHU CITyHaiHbBIX BEJIUYHH.

IIpMeHATh U AOKA3bIBATH TEOPEMBI, (POPMYJIBI PH PELICHUH
MaTeMaTHYeCKuX 3amad. HaxonuTe HeCTaHOApTHBIE CIOCOOBI
pelIeHus 3aadq.

Bnanenune CTaHIAPTHBIMHU npueMaMu peLIeHus]
pPaLMOHANBHBIX M HMPPALMOHAJIBHBIX,  IMOKA3aTEJbHBIX,
CTETIEHHBIX, TPUTOHOMETPHUYECKIX YPABHEHHWH M HEPABEHCTB,
UX CHUCTEM

Ucnonp3oBath moHsATHE (QYHKIMM JUII ONMHCAHUS U AHAIN3Y
3aBUCHMOCTEH  BEJMYHH, XapaKkTePH30BaTb  IOBEICHHE
(byHKIUH.

CocraBnsiTh BEpOSTHOCTHBIE MOJAEIH IO YCIOBUIO 33Ja4d U
BBIUUCIISITD BEPOATHOCTH HACTYIUICHUS COOBITHIA.
UccnenoBate ciyyaifHble BETMUHUHBI IO UX PACIPEAEICHHIO.

Mognenuposatb peanbHbIe CUTyalluH, HCCJIENOBATH
MOCTPOEHHbIE MOJEIM, WHTEPIPETUPOBATh IOJYyUYEHHBbIH]
pe3yJibTar.

OmnepupoBaTh MOHATHSIMH. MHOKECTBO, TOJAMHOXKECTBO,
omepanyM HAA  MHOXECTBAMH, YMEHHE HCIIOJIb30BATH
TEOPETUKO-MHOKECTBEHHBIN ~ anmapaT Ui ONHCaHHs
peanbHBIX MPOLECCOB W SIBIICHHWN, M MPU pPEIISHUU 3a1a4, B
TOM YHUCJIE U3 APYTHX y4eOHBIX MPEIMETOB.

OmnepupoBaTh MOHSITUSIMH: KOMILJIEKCHO® YHCIIO,
COMNPSIKEHHBbIE KOMILUIEKCHBIE YHCIAa, MOAYJb M apryMeHT|
KOMILIEKCHOTO 4YHcyia, (popMa 3amucH KOMIUIEKCHBIX YHCel]
(reomeTpudeckasi, TPUTOHOMETpPHUECKass U anredpanyeckasi);
yMeThb  MNPOM3BOAMTH  apUPMETHUECKHe  OSHCTBHS G
KOMILJIEKCHBIMHU YHCIAMH; NPUBOIUTD npuMepbl
UCMOJIb30BAHUS]  KOMIUIEKCHBIX ~ 4YHCEJl.  ONEPUPOBATH
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TIOHATHUSIMH: cpenHee apuQpmeTnIecKoe, MeZaHa,
HanOoublllee ¥ HAaUMEHbLIEE 3HAYCHHs, pa3Max, JHUCIEPCHs,
CTaHAAPTHOE OTKJIOHEHHE YHCJIOBOrO Habopa, yMeHHe
U3BJIEKATh, UHTEPIPETHPOBATH uH(popmManuio,
NPEACTABICHHYIO B TabNHMIaX, Ha AuarpaMmax, rpadmukax,
OTPaXXAOLIYI0 CBOWCTBA PEANbHBIX IPOLECCOB M SIBJICHUI,
NPEACTaBIsATh HMHPOPMALMIO € TIOMOLIBIO TaONuI |
auarpamm,

UCCIIEIOBATh CTATUCTHYECKHE JaHHBbIE, B TOM YHCJIE C
NpUMEHEHHeM TIpaQuuecKux METOJOB M BJIEKTPOHHBIX
CpExncCTB.

OnepupoBarh MOHATUSAMHU. Tpad, CBSA3HBIA rpad, IOepeso,
LUKJ, Tpad Ha TUIOCKOCTH, YMEHHE 3alaBaThb WU OIHCHIBATH
rpadpl pa3aMUHBIMU CIIOCOOAMH, HCIIONB30BaTh Ipadpl MpH|
peLeHnn 3aaa4
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2. CTPYKTYPA U COAEPKAHHUE YYEFHOM JUCIOUTIINHBI

2.1. O6bem yueOHOI JMCHHUNJIMHBI H BUABI Y4eOHOIl padoThI

Bupn yueOHoii padoThl

Oovem 6 uacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AHCHUILIHHBI 340
B T.4.

OcHoBHOe cogep:kaHue 266
BT. 4.

TeopeTudeckoe oOydeHue 204
PaKTHIECCKHUE 3aHATUS 62
IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COAeP:KAHHE (COAeP:KAHHE 56
NPHKJIAJTHOT0 MOAY.JISI)

BT. 4.

TeopeTnyecKoe o0yUeHne 4
IPaKTHIECCKHUE 3aHATUS 52
NuapuBuayansHbIi NPOEKT (Oa/Hem) HeT
IIpomexyTouHas aTTecTauus (3K3aMeH) 18




2.2. TemaTnueckuii naaH u coaepxkanue yueoHon aucounanasl OA11.01 MATEMATHUKA

Coaep:xkaHue yueO0HOro Mmatepuasa (0CHOBHOE H MpodeccCHoOHAIBHO-

HaumeHoBaHue pa3aesioB . O6bem dopmupyemsbie

" Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECKHE 3AHSTHS, NPUKJIATHOH 4ACOB KOMITETeHIHH
MOAYJIb (IPH HAJTHYMH)

1 2 3 4

OcHoBHoOe cogepkaHue

Pazgen 1. IloBTOpenue 20

Kypca MaTeMaTHKH

OCHOBHOH IIKOJIbI

Tema 1.1 Copepxxanne yueOHOro MaTepuaa

Llens u 3amaun basoBble 3HAaHUS M YMEHUS IO MaTeMaTHKe B MPOPECCUOHATBHON U B

MaTeMaTUKH [pU MOBCEIHEBHOM 1€ATEIbHOCTH.

ocBoeHun npodeccun KoMGHHUPOBAHHOE 3aHATHE 1

Tema 1.2 Copep:xxanne yueOHOro MaTepuaa

Hucna 1 BEIMUCIECHMUS. JlelicTBUS HaJ MOJIOKUTENbHBIMA U OTPULIATEIBHBIMI YHCIAMH, OOBIKHOBEHHBIMH U

Bripaxxenus u TECSITHIHBIME JPOOSIMU. OK-01, OK-02,

npeoOpa3oBaHus JlelicTBusI cO cTeneHs MU, POPMYITbI COKPALIEHHOTO YMHOKEHHUSI. 1 OK-03, OK-04,
KoMOuHupoBaHHOE 3aHsTHE OK-05, OK-06,

Tema 1.3. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE OK-07

I'eomeTpus Ha MIOCKOCTH | MPUKJIATHOTO MOAY.JIsI) IIK 1.1, IIK 1.2.
Buner mutockux Guryp u ux riomasns. IIK 1.5
IIpakTHKO-OpHEHTUPOBAHHbBIE 33[]a4l B KypCe F€OMETPUM Ha IJIOCKOCTH 2
Ipaxmuuecxoe 3ansamue No |

Tema 1.4 Copep:xanne yueOHOro MaTepuaa

IIpouenTHble Boraucnenus | IIpocTeie NPOIEHTEI, pa3Hble COCOOBI X BBIMUCIEHUS. CJIOKHBIC TPOLIEHTHI 4
Ipaxmuueckoe 3ansmue No2

Tema 1.5 Copep:xanne yueOHOro MaTepuaa

VYpaBHenus u HepaseHcTBa | JImHelHbIe, KBaIpaTHbIE, IPOOHO-JINHEHHbIE YPABHEHHS U HEPABEHCTBA 4

lIpakmuyeckoe 3auamue No3

Tema 1.6

Copnep:kanue y4eOHOro MaTepHasa




CucreMsl ypaBHeHUN U

CriocoObI pereHust cucTeM JIMHEHHbIX ypaBHeHuH. [lonsaTrus: MaTpuna 2x2 u 3x3,

HEPABEHCTB onpeaenuTens MaTpulbl. Meron I'aycca. CucteMbl HEMUHENHBIX YpaBHEHUH. 6
CucreMbl HEPaBEHCTB
KomMbuHnpoBaHHOE 3aHsTHE
Tema 1.7 Copep:xanne yueOHOro MaTepuaa
BxonHO! KOHTPOJIBb Berucnenus u npeobpasosanus. YpaBHEHHsI U HEPABEHCTBA. | eoMeTpHst Ha
IJIOCKOCTH 2
KonTponpHast pabora Nel
Pasnen 2 Ilpsimbie n 18
MJIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Copep:xanne yueOHOro MaTepuaa
OcHOBHbIE NOHATHUS IIpenmer crepeomerpun. OCHOBHBIE MOHITHSA (TOUKA, PSMAs, MIIOCKOCTb,
CTepEOMETPUH. npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpui. Ilepecekaromuecs, 2
Pacnonosxenue npsIMbIX M | mapaJuleNibHbIE U CKpELTUBaroIuecs npsimble. [Ipr3Hak u CBOMCTBO
IJIOCKOCTEN CKPEUIMBAOIINXCS NPAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPHL
KoMOuHnpoBaHHOE 3aHsTHE
Tema 2.2. Copep:xxanne yueOHOro MaTepuaa
[MapannensHOCTh NpsiMbiX, | lapannensHele npsiMas U miockocTs. Onpenenenue. Ilpusnak. CpoiicTsa (¢ OK-01, OK-03,
IPSAMOM M IIOCKOCTH, nokazarenbctsoM). Ilapannensueie muockoctu. Onpenenenue. Ilpusnak. CpolicTsa OK-04, OK-07
IIOCKOCTEN (c noxasatenscTBoM). Terpasap u ero snementsl. Ilapannenenunen u ero MK 1.1, TIK 1.2.
sieMeHThl. CBOWMCTBA MPOTUBOMOJIOKHBIX MpaHel 1 quaroHanel napauienenunena. | 6 K 1.5
IlocTtpoenue ceuenuii. Pemenue 3anay.
KomMbuHnpoBaHHOE 3aHsTHE
Tema 2.3. Copep:xanne yueOHOro MaTepuaa
IlepneHauKyasIpHOCTD IlepnennuxymsipHble npsiMble. [1apansenbHble NpsiMble, NEPIEHANKYISAPHBIE K
NPSIMBIX, IPSIMON U r1ockocTH. IIpu3Hak neprneHauKyIspHOCTU MPSIMON U TNIOCKOCTH.
IJIOCKOCTH, MIIOCKOCTEN JokasatenbcTBo. [lepnenaukynsp u HakJoHHas. [lepneHauKynspHbIe MIOCKOCTH.
IIpusnak nepneHauKyIAPHOCTH MIOCKOCTEN. Jl0Kka3aTenbCTBo.
PaccTosiHus B IPOCTpPaHCTBE 2

KomOuHnpoBaHHOE 3aHsTHE

Tema 2.4.

Conep:kanue yq4eOHOro MaTepHasa




Teopema o Tpex

Teopema o Tpex nepneHAuKyIsspax. JlokazarenbCTBO. Yo MEXAy NPAMON U

NEPHIEHIUKYJISIPax MJIOCKOCTBIO. Y TOJI MEXY MJIOCKOCTSIMHU 2
KomOuHnpoBaHHOE 3aHsTHE
Tema 2.5. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE
ITapannensHele, NPUKJIAJTHOT0 MOAY.JIsI)
NePNEHAUKYJIAPHBIE, AxcuoMsl crepeomeTpun. [leprneHaAnKyISpHOCTD MPSIMOM U IMIIOCKOCTH,
CKPELIMBAIOIIMECS IPSIMbIE | NAPANIEIBbHOCTD ABYX MPSIMBIX, NEPIEHANKYJISPHBIX INIOCKOCTH, 4
NEPNEHAUKYJIIPHOCTD IIOCKOCTEN
IIpakmuueckoe 3ausmue No4
Tema 2.6. Copep:xanne yueOHOro MaTepuaa
Pemenue 3anau. Ilpsamelie n | PacnionoskeHne NpsiMBIX U IIIOCKOCTEH B IPOCTpaHCTBE. [lepreHauKyIapHOCTD |
MJIOCKOCTH B NapajuleJbHOCTb MPsIMBIX U MJIOCKOCTeN. CKpelBaroLuecs: IpsiMble
MPOCTPAaHCTBE KonTposbHas pabora Ne2 2
Pa3nen 3. Koopaunarsi u 16
BEKTOPbI
Tema 3.1 Copep:xanne yueOHOro Marepuaa OK-02, OK-03,
JlekapToBBI KOOPAMHATHI B | JlekapTOBbI KOOPAUHATHI B MpocTpaHcTre. [IpocTeiilnne 3ana4n B KOOPAUHATAX. OK-04, OK-07
npoctpaHcTse. Paccrosinue | PaccrosiHue MexXay ABYMsI TOUKaMH, KOOPAWHATHI CEPEIUHBI OTPE3Ka 4 IK 1.1, TIK 1.2.
MY IBYMA TOHKAMM. KoMOuHupoBaHHOE 3aHSTHE HECLS
Koopaunatsel cepeannel
OTpe3Ka
Tema 3.2 Copep:xanne yueOHOro MaTepuaa
Bekrops! B mpocTpancTe. | Bektopsl B mpocTpancTe. CliOsKeHHE M BBIMUTAHUE BEKTOPOB. Y MHOXKEHHE
Yron Mexay BeKTOPaMH. BeKTOpa Ha uncio. KommnnanapHsie BekTopbl. CKalsipHOE NPOU3BEAEHNE BEKTOPOB.
Cxansproe npoussesienne | PasjioskeHue BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BekTopam. KoopauHatsl BekTopa,
BEKTOPOB CKaJIIPHOE MPOU3BENIEHIE BEKTOPOB B KOOPAMHATAX, YTOJl MEXKAY BEKTOpaMH, yroia | 6

MEXAY NPsIMOH U INIOCKOCTBIO, YIOJl MEXAY MJIOCKOCTSIMU. Y paBHEHHUE IIJIOCKOCTH.
I'eomerpuuecknii CMbICT onpeaenuTens 2x2

KomOuHnpoBaHHOE 3aHsTHE

Tema 3.3
IIpakTuko-

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COlEP:KAHHE (COAEP:KAHHE
NPHKJATHOTO MOIYJIs1)




OpPUEHTHUPOBAHHBIC 3aa4U1

KoopaunaTtHas ninockocTs. Berunciaenue pacCTossHUH U IIIOMAAeH Ha IIOCKOCTH.

Ha KOOPAMHATHOMN KonuuecTBeHHBIE pacyeTsl 4
MJIOCKOCTH Ipaxmuuecxoe 3ausamue No5
Tema 3.4 Copep:xanne yueOHOro MaTepuaa
Pemenue 3anauq. JlexapToBbl KOOpAMHATEI B TpOCTpaHcTBe. BekTope! B npocTpaHcTBe. CloxkeHue u
KoopnunaTe! u BEKTOpBI BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncyio. KommnianapHsle BEKTOPBL
CkanspHoe nmpousBesieHHe BeKTOpoB. Pa3nokeHne BeKTopa o TpeM
HEKOMIJIaHAPHBIM BekTOopaM. [IpocTelitne 3anauu B koopauHarax. KoopauHatel
BEKTOPA, PACCTOSIHUE MEXKAY TOYKAMH, KOOPAUHATHI CEPEIUHBI OTPE3KA, CKAISIPHOE
MIPOU3BEJEHNE BEKTOPOB B KOOPAUHATAX, YTOJI MEXKAY BEKTOPAMHU, YIOJI MEKIY 2
IPsIMOM U TNIOCKOCTBIO, YTOJI MEXAY MIOCKOCTIIMHU
KonTponpHast pabora Ne3
Pa3aen 4. OcHoBbI 36
TPUIrOHOMETPHH.
Tpuronomerpuueckue
byHxuun
Tema 4.1 Copep:xxanne yueOHOro MaTepuaa
Tpuronomerpuueckue Panuannas mepa yrna. IToBopoT Touku BOKpYT Haudaja koopauHat. Onpenenexnue
(yHKLIMU IPOM3BOJIBHOTO | CHHYyCA, KOCHHYCA, TAHT€HCA U KOTAaHIeHCa. 3HAKU CHHYCa, KOCHHYCa, TAHTEHCA U 4
yria, unucna. Paguannast 1 | KOTaHTreHca MO YeTBEPTSAM. 3aBUCUMOCTb MEKAY CHHYCOM, KOCUHYCOM, TAHT€HCOM OK-01, OK-02,
rpaaycHasi Mepa yria Y KOTAHT'€HCOM OHOT'O U TOTO K€ yriia OK-03, OK-04,
KoMOuHupoBaHHOE 3aHsTHE OK-05, OK-06,
Tema 4.2 Coneprkanue yueOHOrO MaTepuana OK-07
OcHoBHbIE Tpuronomerpudeckue Toxnectsa. CHHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC YIJIOB O IIK 1.1, IIK 1.2.
TPUTOHOMETPUUECKUE U - 0. DopMy bl NpUBEIECHUS 2 IIK 1.5
TOXKAECTBA. KoMOuHupoBaHHOE 3aHSTHE
DopMy bl IPUBEAEHUS
Tema 4.3 Copep:xanne yueOHOro Marepuaa
Cunyc, xocunyc, Taurenc | Cymma u pa3HocTb CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI U Pa3HOCTH ABYX aBoiiHoro yria. @opmMysel mosoBuHHOTO yria. [IpeobpazoBaHust CyMMBI
yIJIOB TPUTOHOMETPHUUECKHUX (PYHKIIHI B MPOU3BEACHHUE U TIPOU3BEIECHUS B CYMMY. 6

CHHYyC U KOCHHYC

BrIpaxkeHne TPUrOHOMETPHUYECKUX (PYHKIMI Yepe3 TAHT€HC OJOBUHHOTO




ABOMHOrO yria. @opmyibl
MOJIOBUHHOTO yIia

aprymenTa. [IpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKECHUN

KomOuHnpoBaHHOE 3aHsTHE

Tema 4.4
DyHKIUH, UX CBOWUCTBA.
Crniocobsb1 3amanust

Cognep:kaHue y4eOHOro MaTepHasa

OO6nacTp onpeneneHus: © MHOXKECTBO 3HaUeHUH QyHKImiA. YETHOCTD, HEUETHOCTD,
nepuoandHocTh GyHKIMA. CriocoOb! 3aanus QyHKIMIA

byHnx1mit KOMOMHUPOBAHHOE 3aHATHE
Tema 4.5 Copep:xanne yueOHOro MaTepuaa
TpuroHomerpuieckue OO6nacTh onpeneaeHus: © MHOKECTBO 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKIIHHA.

($yHKIMH, NX CBOHCTBA U
rpadpuku

UéETHOCTD, HEYETHOCTD, MEPHOANIHOCTh TPUTOHOMETpUYeCKNX (yHKumiA. CBoOHCTBA
u rpaduku GYHKIUHA Yy = COS X, Y = SIin X, y = tg X, y = ctg X.

KoMbuHnpoBaHHOE 3aHsTHE.

Tema 4.6 Copepxxanne yueOHOro MaTepuaa

IIpeobpazoBanne Cxartune ¥ pacTsikeHHne rpaQpKkoB TPUTOHOMETPUIECKUX (PYHKLIUH.

rpa¢puKoB IIpeobpazoBanre rpa MIKOB TPUTOHOMETPHUYECKUX (PYHKIUH
TPUTOHOMETPUYECKUX IIpakmuueckoe 3ansimue No6

byHKIUH

Tema 4.7 IIpodeccrnoHaILHO-0PHEHTHPOBAHHOE COAEPKAHUE (COmepKAHHE

Onucanue NPUKJIAJTHOT0 MOAY.JIs1)

MIPOU3BOACTBEHHBIX Hcnonbp3oBaHne CBOWCTB TPUTOHOMETPHUECKUX (PYHKIHH B TPO(eCcCHOHATBHBIX

IPOLIECCOB € TIOMOIIBIO
rpadpukoB pyHKIHIA

3agavdax

IIpakmuueckoe 3ansimue No7

Tema 4.8 Copep:xanne yueOHOro MaTepuaa

ObGpatHble Ob6patHble TpuroHoMmerpudeckue pyHkunu. Mx cpoiicTsa u rpaguxu
TPUTOHOMETPHUECKHUE

byHKIIH KomOuHnpoBaHHOE 3aHsTHE

Tema 4.9 Copep:xanne yueOHOro MaTepuaa

TpuroHomerpuieckue YpaBHEHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEeHHE tg X = a, ctg X = a.

YPaBHEHUSI U HEPABEHCTBA

Pemenre TpUroHOMETPUYECKUX YPABHEHHI OCHOBHBIX TUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHEHUS], CBOASIIMECS K KBAPATHBIM, pELIacMble
Pa3OKEHNEM Ha MHOKUTEIH, OJHOPOAHBIE.

IIpocTelimye TPUrOHOMETPUUECKHE HEPABEHCTBA

KoMbuHHnpOBaHHOE 3aHsTHE.




Tema 4.10 Copep:xanne yueOHOro MaTepuaa
Cucremsl CucreMbl NPOCTENIINX TPUTOHOMETPUIECKUX YPABHEHUN 2
TPUTOHOMETPUYECKUX KomOunanpoBaHHOE 3aHsTHE
ypaBHEHUI
Tema 4.11 Copep:xanne yueOHOro MaTepuaa
Pemenue 3aga4. OCHOBBI IIpeobpazoBanre TPUTOHOMETPUUECKUX BBIpaXKeHUN. Pernenne
TPUTOHOMETPHM. TPUTOHOMETPHUUECKUX YPaBHEHUI 1 HEPABEHCTB B TOM UUCJIE C UCIIOJIb30BAaHUEM 2
Tpuronomerpuueckue CBOWCTB PyHKLIUH.
yHK1IHM KonrponbHas pabora Ne4
Paspea S. 8
KomnyexkcHbie yucaa
Tema 5.1 Copep:xanne yueOHOro MaTepuaa
KommnnekcHble yncna ITonsTne xkommexkcHoro uncia. ConpspkeHHble KOMITJIEKCHBIE YHCIa, MOAYJIb U
apryMeHT KOMIUIeKcHOro yucna. @opma 3anucu KOMIUJIEKCHOIO YHiCia 4
(reoMeTpuveckasi, TPUTOHOMETpUYECKast, anredpandeckas). Apudpmerniyeckue
JEeNCTBHSI C KOMIUJIEKCHBIMU YHCJIAMU
KoMOuHnpoBaHHOE 3aHsTHE
Tema 5.2 Copep:xxanne yueOHOro MaTepuaa
[Ipumenenue BrimonHeHue pacyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX uncen. [Ipumepsl
KOMIUIEKCHBIX YHCEl HCIIOJIb30BAHUST KOMIUIEKCHBIX YHCEJl 4
Ipaxmuuecxoe 3ansamue No8
Paszgen 6. IlpousBoanas 38
¢pynkuumn, ee
NpHMeHeHHe
OK-01, OK-02,
Tema 6.1 Copep:xanne yueOHOro MaTepuaa OK-03, OK-04,
ITonsiTHe NPOU3BOAHOM. OmnpeneneHue YUCIOBOM MOCIEAOBATEIHPHOCTH U CIIOCOOBI ee 3aaanus. CBOCTBa OK-05, OK-06,
DopMyJIbl U TpaBUiIa YHCJIOBBIX MOcjenoBaTenbHocTel. OnpeneneHue npenaena nocie0BaTeIbHOCTH. OK-07
nuddepeHIpOBaHUS Brraucnenue npenenos nocienosatenbHocTel. [Ipenen pyHKn Ha 2 MK 1.1, TIK 1.2.
6eckoneuHoctu. IIpenen ¢pynkumu B Touke. Ilpupamenne aprymenra. [Ipuparmenne K 1.5

¢byHkunu. 3ana4yn, NPUBOIAIINE K MOHATHIO TPOU3BOAHOH. OnpeneneHue
IIPOU3BOAHON. AJITOPUTM OTBICKaHMsI IPOU3BOAHOMN

KomOuHnpoBaHHOE 3aHsTHE




Tema 6.2

IIponssonHbIE CyMMEL,
Pa3sHOCTU MPOU3BENEHNUH,
4aCTHOT'O

Cognep:kaHue y4eOHOro MaTepHasa

Dopmynel nuddepernumposanus. [pasmna nuddepeHunpoBaHms

KomOuHupoBaHHOE 3aHSITHE

Tema 6.3

IIpoussonusle
TPUTOHOMETPHUYECKUX
¢bynkunii. [IpousBoanas
CJIOKHOH (QyHKIINH

Copnep:kaHue y4eOHOrO MaTepHasa

Omnpenenenue cnoxxHon ¢pyHkuuu. [Ipon3BogHAst TPUTOHOMETPHUYECKUX (PYHKLIUH.
IIponsBonHas CIOKHON (PYHKIMU

KoMOuHupoBaHHOE 3aHSTHE

Tema 6.4
ITonsTtue o

HETIPEPbIBHOCTH (YHKIIHH.

Meton UHTEPBAJIOB

Conep:kanue yq4eOHOro MaTepHasa

ITonsitne HenpepriBHOH (yHKIMH. CBOlicTBa HenpepbBHON PyHKINU. CBs3b
MEKAY HEeMPEePBIBHOCTHIO U AN HEePeHINPYEMOCTBIO (PYHKLIUN B TOUKE. AJITOPUTM
peLIeHNs HEpaBEHCTB METOJOM HHTEPBAJIOB

KoMOuHnpoBaHHOE 3aHsTHE

Tema 6.5
I'eomeTrpuueckuii u
busndyeckuii CMbICI

Copnep:kaHue y4eOHOro MaTepHasa

I'eomerpuueckuii cMbICT TPOU3BOAHON (PYHKLINU — YIIIOBOH KO3 puLimeHTt
KacaTeNbHOH K rpaduKy QYHKIMH B TOUKE. Y paBHEHHE KacaTeIbHOU K rpaduky

MTPOU3BOJHOM (GYHKIIUH. AJTOPUTM COCTABJIEHUS] YPABHEHHS KacaTeNIbHOH K rpaduky QyHKImH
y=t(x)
KoMOuHupoBaHHOE 3aHsTHE

Tema 6.6 Copep:xanne yueOHOro MaTepuaa

du3uueckuil CMBICHI
MIPOU3BOAHOM B

Duznueckuil (MEXaHUUECKHH ) CMBICI TPOU3BOIHON — MTHOBEHHAsI CKOPOCTD B
MOMEHT BpeMmern t: v = S’ (t)

npoheCCUOHATTBHBIX Ipaxmuuecxoe 3ausamue No9
3aAa4ax
Tema 6.7 Copep:xanne yueOHOro MaTepuaa

MOHOTOHHOCTD (PYHKLIUH.
Touku 5kcTpemMyma

Bospacranue u yobiBanue QyHKIHH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHHUS
(GyHKIUH 3HaKy npon3BOAHON. [IoHSATHE MPOM3BOMHON BBICIIETO TOPSIIKA,
COOTBETCTBHUE 3HAKA BTOPOH MPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIUH HA
oTpe3ke. 3amauu Ha MAKCUMYM U MEHUMYM. [IOHSITHE acUMITOTHI, CrTOCOOBI NX
oTpeneNeHusl. AJrOPUTM HUCCIIEAOBaHMS (PYHKIIMH U TIOCTPOESHHUS ee rpaduka ¢
MIOMOIIBIO TPOoN3BOAHOH. [IpoOHOo-nHelHas QyHKIusS




KomOuHnpoBaHHOE 3aHsTHE

Tema 6.8
Hccnenosanue GpyHKIUH 1

Conep:kanue yq4eOHOro MaTepHasa

MOCTpOeHHe rpadUKoB UccnenoBanue GyHKIIMN HA MOHOTOHHOCTD U IIOCTPOEHHUE IPadUKOB. 4
KoMbuHnpoBaHHOE 3aHsTHE
Tema 6.9 Haubosbiuee u Copep:xanne yueOHOro MaTepuaa
HauMeHblllee 3HaUeHUs Haxoxxnenne HanOoplero 1 HANMEHbBIIETO 3HaAYeHUH (PYHKLUUHN, ITOCTPOSHUE
byHKIIIN rpadgKOB MHOIOUWIEHOB € MCIIOJIb30BAHMEM aMlapaTa MaTeMaTHUECKOr0 aHAJIN3a 2
KoMbuHnpoBaHHOE 3aHsTHE
Tema 6.10 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE
Haxoxnenue NPUKJIAJTHOT0 MOAY.JIsI)
ONTUMANILHOTO pe3ynbTaTa | HaumeHbliee n Hanbomblnee 3Ha4eHNE (PYHKIIUU 6
C MOMOIIBIO TPOU3BOIHON | [Ipakmuueckoe 3ansmue Nol0
B [IPAKTHUUECKUX 3a7a4ax
Tema 6.11 Copep:xanne yueOHOro Marepuaa
Pewenue 3anau. @Dopmyinel 1 npasuia tuddeperunposanus. MccnenoBanue GyHKINA ¢ TOMOLIBIO
IIpoussonHas GyHkuuy, ee | npoussoanoii. Hanbonbinee 1 HanMeHbInee 3Ha4eHus! QYHKIUH 2
IpUMEHEeHNe KontponbHhast pabora Ne5
Paszpen 7. 52
MHOrorpaHHHUKH H TeJa
BpAallleHHs
Tema 7.1 Copep:xanne yueOHOro MaTepuaa
Beprunel, pebpa, rpanu IMonsiTne MEOTOrpanHuka. Ero snemMenTsl: BepiuHbl, pedpa, rpanu. JlmaroHams. OK-01. OK-02
MHOIOrpaHHHUKa Ceuenue. Boinykiible 1 HEBbINYKJIbIE MHOTOIPaHHUKH OK- 03’ OK-0 4’
KOMOUHUPOBAHHOE 3aHATHE 2 OK-05. OK-06,
Tema 7.2 ConepskaHue yueOHOTO MaTepuaa OK-O77 ’
IIpusma, ee IMousitne npusmel. Ee ocHoBanust u 60koBbIe rpanu. Beicota npusmel. [Ipsmas u MK 1.1.TIK 1.2.
COCTaBJISIIOLIME, CeYeHre. | HaksloHHas npusMma. IlpasunbHas npusma. Ee ceuenue K 1 5’
Ipsimast 1 npaBUIIbHAS KomOunuposanHoe 3aHsTHe 2 .
IPU3MBI
Tema 7.3 Copep:xanne yueOHOro MaTepuaa

[Mapannenenunen, Kyo.
Ceuenue ky0a,

INapannenenunen, CBOMCTBa MPSIMOYTOJIBbHOTO Mapaenenunena, kyd. Ceuenue
KyOa, mapajuienenumnena




napajujicjicnurneaa

KomOuHnpoBaHHOE 3aHsTHE

Tema 7.4

IIupamuna, ee
COCTAaBJISIFOLIUE, CEUCHHUE.
IIpaBunbHas nupamuna.
YcedeHHas nupamMuaa

Cognep:kaHue y4eOHOro MaTepHasa

HI/IpaMI/II[a U ee sneMeHThl. CeueHne nupaMuabl. HpaBI/IJ'IbHaﬂ nvupamMuaa.
Yceuennas nupamuaa

KoMOuHupoBaHHOE 3aHSTHE

Tema 7.5
bokoBas 1 nmosHas
MOBEPXHOCTh MPU3MBI,

Copnep:kaHue y4eOHOrO MaTepHasa

ITnomans OOKOBOH ¥ MOJHOH NOBEPXHOCTH NMPHU3MBI, TUPAMUIBI

KomMOuHupoBaHHOE 3aHSTHE

NnUupaMuabl

Tema 7.6 Copep:xanne yueOHOro MaTepuaa

Cummetpus B KyOe, CumMMeTpHsi OTHOCHTEIHPHO TOYKH, TIPSIMOH, mtockocT. CuMMeTpus B Kyoe,
napajuiejenunesne, napajuieienunene, NpusMe, NupaMuse

MpU3MeE, MUPaAMUJIE KoMOuHnpoBaHHOE 3aHsTHE

Tema 7.7 IIpodeccnoHaIbLHO-0PHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE

IIpumeps! cummeTpuil B
npodeccun

NPHKJATHOTO MOIYJIs1)

Cummerpusi B IpUpoOLIe, ApXUTEKTYPE, TEXHHUKE, B OBITY

Ipaxmuueckoe 3ausimue Nol |

Tema 7.8
IIpaBunbHbIE
MHOTOIPaHHUKH, UX
CBOICTBA

Copnep:kanue y4eOHOro MaTepHasa

TlonsTie MPAaBUJIBHOIO MHOTOT'PAHHHKA. CsolicTBa MPAaBUJIBHBIX MHOTOI'PAHHHUKOB

IIpakmuueckoe 3ausmue Nol2

Tema 7.9

Munuunap, ero
cocrasisiromue. CeueHnue
UJIHHIPA

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COleP:KAHHE (COAePKAHHE
NMPHKJATHOTO MOIYJIs1)

Copnep:kaHue y4eOHOro MaTepHasa

Hununanp u ero snemenTtsl. Ceuenne nuinHApa (apajuieIbHOe OCHOBAHUIO U OCH).
PaseepTka nunuHapa

KomOuHnpoBaHHOE 3aHsTHE

Tema 7.10
Konyc, ero
cocrasstonue. CeueHue

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COlEP:KAHHE (COAEP:KAHHE
NPHKJATHOTO MOIYJIs1)

Konyc u ero snementsl. CedeHne KoHyca (mapaiebHOe OCHOBAHUIO U




KOHyCa MPOXOAsIIee Yepe3 BePIINHY ), KOHUYECKHe cedeHus. PasBepTka KOHyca
KomOuHnpoBaHHOE 3aHsTHE
Tema 7.11 Copep:xanne yueOHOro MaTepuaa

Y ceueHHBIN KOHYC.
CeueHue yceueHHOro
KOHyCa

Yceuennslii koHyc. Ero odpasyromas u Beicota. CeueHne yCe4eHHOTr0 KOHyca

KoMOuHupoBaHHOE 3aHSTHE

Tema 7.12
[Tap u cdepa, ux cedeHus

Copnep:kaHue y4eOHOrO MaTepHasa

ITap u cepa. Bzaumuoe pacnonoskenue chepsl u miockoctu. Cedenue mmapa,
cepsl

KomOuHnpoBaHHOE 3aHsITHE

Tema 7.13

IMousitue 06 0OBEME TeA.
OrtHolreHne 00bEMOB
MOIOOHBIX T

Copnep:kanue y4eOHOrO MaTepHasa

[Tousite 06 obbeme Tena. OO6beM kKyda U MPSIMOYTONBHOTO MapaJUIeNIeHUIea.
O6wem npusmel 1 nurHAPa. OTHOWEHHE 00BEMOB TOAOOHBIX TEI.
I'eomeTpruyecknii CMBIC ONPEAETUTENs 3-I0 NOPsiiKa

KoMOuHNpoBaHHOE 3aHSTHE

Tema 7.14
O0BeMBbl U mIOIaau
MOBEPXHOCTEN Te

Conep:kanue yq4eOHOro MaTepHasa

O6mwemb! mupamuze! U kKonyca. O0bpem mapa. Inomany noBepxHOCTEH TEN

KomOuHupoBaHHOE 3aHsTHE

Tema 7.15 Copep:xanne yueOHOro Marepuaa

KomOunaruu KoMOuHaImm reoMeTpudeckux Tel

MHOTIOIPaHHUKOB U TEJ IIpakmuueckoe 3ausmue Nol3

BpaILECHUs

Tema 7.16 Copep:xxanne yueOHOro MaTepuaa

I'eometpuueckue Hcnonb3oBanrie KOMOMHAIIMI MHOTOIPAHHUKOB U TEJT BPAIICHHS B TIPAKTHKO-

KOM6I/IHaLII/II/I Ha IIPaKTUKE

OPUCHTHUPOBAHHBIX 3adavax

IIpakmuueckoe 3ausimue Nol4

Tema 7.17

Pemenue 3anauq.
MHOrorpaHHUKH U Tea
BpalIeHUs

Copnep:kanue y4eOHOro MaTepHasa

O0ObeMbl 1 MJIoIAA1 MOBEPXHOCTU MHOTOI'PAHHUKOB U TCJI BPpALICHUA

KonTponbHast pabora Ne6




Pasnean 8. 14
IlepBoobOpa3Han
o
OK-03, OK-04
Tema 8.1 Copep:xanne yueOHOro MaTepuaa OK-0 5’ OK-0 6’
IlepsooOpasnas gpyHkuun. | 3amada 0 BOCCTAHOBJIEHMU 3aKOHA JIBHIKEHUS 110 H3BECTHOM ckopocTh. [ToHsTHE OK- 07’ ’
IIpaBuna HaxOXAEHUS uHTerpupoBanust. O3HaKOMJICHHE C TIOHSITHEM HHTErpasa 1 nepBooOpasHOM st K 1.1. K 1.2
nepBOOOPa3HBIX ¢bynkunn y=f(x). Pemenue 3a1a4 Ha CBsi3b IepBOOOPA3HON U €€ POU3BOJHOM, K l. 5’ o
BbIUKCJICHHUE TIepBOOOpa3HOl nuist nanHoi Gyukumu. Tabmuna Gopmyn mist '
HAXOJKACHUS] IepBO0OpasHbIX. M3yueHne rpaBuiia BIYUCICHUS IEPBOOOpa3HON 2
KoMbuHnpoBaHHOE 3aHsTHE
Tema 8.2 Copep:xanne yueOHOro MaTepuaa
IInomane KpUBOJMHENHON | 3amadn, MPUBOISIINE K MOHSTHIO OMPEAESIEHHOTO MHTErPajia — O BBIYUCICHUH
Tpaneuun. Popmyia MJIOLAAN KPUBOJIMHEMHON Tpanenuy, o nepemMerienun Touku. [lonsarue
Herorona — JleitOnmma ompenenéHHOro uHrerpana. I'eomerpudeckuii 1 GU3MUECKHA CMBICT
onpeneneHHoro unrerpaia. @opmyna Hetotona— Jlelibania 2
KoMOuHnpoBaHHOE 3aHsTHE
Tema 8.3 Copep:xxanne yueOHOro MaTepuaa
Heonpenenennsliii u IlonsiTue HeonpeneaeHHOro HHTerpata
OnpezieNieHHbIH HHTerpaibl | KomMOMHUpOBaHHOE 3aHATHE 2
Tema 8.4 Copep:xanne yueOHOro MaTepuaa
[TousiTue 06 I'eoMeTpuyeckuii CMBICI OMPEAETIEHHOrO HHTErpaa
OMpe/IeleHHOM HHTerpane | KoMOGuHUpOBaHHOE 3aHATHE 2
KaK IJIOLAAH
KPHUBOJMHEHHON Tpaneuun
Tema 8.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE
OmnpeneneHHbIN UHTETPal | NPUKJIATHOTO MOTYJIsI)
B XKU3HU I'eomeTrpuueckuii cMpich onpenenaeHHoro nuterpana. @opmyia HetoToHa -
JleiiGHnna.
Pemenue 3ana4 Ha NpUMEHEHNE HHTETpaa sl BBIYUCICHUS (PU3NIECKUX BEITMUNH
W [UIOLIaAel 4

IIpakmuyeckoe 3ausamue Nol5




Tema 8.6
Pemenue 3amau.

Cognep:kaHue y4eOHOro MaTepHasa

ITepBoobpasHast pynkumu. [Tpasuna HaxoxneHus: nepeoodpasHbix. Ee mpuMeHeHue

ITepsooOpasnas pynkuuy, | KonrpoabHas paGora Ne7 2
€€ pUMEHEeHne
Pasznen 9. 12
CreneHu U KOpHH.
Crenennasi pyHKIHSA
Tema 9.1 Copep:xanne yueOHOro MaTepuaa
Crenentas QpyHKuusL, ee IToHsTHE KOPHS N-Oif CTENEeHN U3 AeHCTBUTENbHOrO uncia. PyHkimu y = VX nx
CBOMHCTBA cBoricTBa u rpaduku. CBOHCTBA KOPHSI N-0H CTENEHU

KomOuHnpoBaHHOE 3aHsITHE 2
Tema 9.2 Copepxanne yueOHOro MaTepuaa
IIpeobpazoBanne IIpeobpasoBaHne NPPaLMOHATIBHBIX BBIPAKEHHI
BBIPAKEHUH C KOPHSIMU N- | KOMOMHUPOBAHHOE 3aHSATHE 2
Ol CTEeneHn OK-01, OK-02,
Tema 9.3 Copep:xanne yueOHOro MaTepuaa OK-03, OK-04,
CaolicTBa CTEeNeHU C [TousiTHe cTeneHu ¢ IOOBIM pallOHATBbHBIM TIOKa3aTeeM. CTeneHHbie (QyHKINY, OK-05, OK-07
palMOHATIbHBIM U UX CBOWCTBA M rpauKu 1K 1.1, IIK 1.2.
NEUCTBUTEILHBIM KoMOuHupoBaHHOE 3aHSTHE 2 HK 1.5
NOKa3aTeJsIMU
Tema 9.4 Copep:xanne yueOHOro MaTepuaa
Pemenue PaBHOCHIBHOCTD HpPALMOHANIBHBIX YPABHEHUN U HEPABEHCTB. MeTOABI NX
HPpaLMOHAIIbHBIX peweHus. PemeHne uppalnoHaJbHbIX YPaBHEHUI U HEPABEHCTB
yPaBHEHUN M HEPABEHCTB | KoMOMHMPOBAHHOE 3aHSITHE 4
Tema 9.5 Copep:xanne yueOHOro MaTepuaa
CreneHu 1 KOpHU. Omnpenenenue creneHHoON QyHKkUnU. Mcronp30BaHNe €€ CBOWCTB MPH PELICHUN
CrenenHas pyHKUIUSA ypaBHEHUI U HEPABEHCTB 2

KonTponbHast pabora Ne§
Paznen 10. 16 OK-01, OK-02,
MMoxka3zaTennHas OK-03, OK-04,
Pbynxus OK-05, OK-07
Tema 10.1 Conepskanue yueOHOro MaTepuaa IIK 1.1, TIK 1.2.
ITokazarenbHast GyHKIHS, CrteneHb ¢ MPON3BOJIbHBIM JIEUCTBUTENBHBIM MOKa3aTeneMm. OnpeneneHue IIK 1.5




ee CBOICTBa

NoKa3aTeabHON (PyHKIMH, ee CBOicTBa U rpaduk. 3HAKOMCTBO C TPUMEHEHHEM
nokaszareabHON PpyHKIMK. Pernenne nmoka3aTeNbHbIX ypaBHEHHH (yHKIIMOHAIBHO-

rpaUIeCKUM METOIOM 4
KomMbuHnpoBaHHOE 3aHsTHE
Tema 10.2 Copep:xanne yueOHOro MaTepuaa
Pemenne nokazarenbHbIX | PemmeHne mokasaTenbHBIX YPAaBHEHUH METOIOM ypPaBHUBAHUS MMOKa3aTeNe,
YPaBHEHWM U HEPABEHCTB | METOJOM BBEICHUSI HOBOH NMEPEMEHHON, PYHKIIMOHATBHO-TPAQUIECKIM METOAOM.
Pemenne nokasaTeabHbIX HEPABEHCTB 8
IIpakmuueckoe 3ausmue Nol6
Tema 10.3 Copep:xanne yueOHOro MaTepuaa
Cucrembl nokasaTtenbHbIX | PemeHne cUCTEM MOKa3aTeNbHbIX YPaBHEHHIH
ypaBHEHUM KoMOuHnpoBaHHOE 3aHsTHE 2
Tema 10.4 Copepxxanne yueOHOro MaTepuaa
Pemenue 3anauq. Pemenne nokasaTenpbHbIX yPaBHEHUI METOIOM YPaBHUBAHHUs [TOKa3aTeNed U
ITokazarenbHast GyHKITHS METOZOM BBEAECHHUs HOBOI NepeMeHHON. PenieHre noka3arenbHbIX HEPABEHCTB
KonutponbHast pabora Ne9 2
Pazgen 11. Jlorapu¢gmel. 28
Jlorapudpmuueckasn
byHxuusn
Tema 11.1 Copep:xanne yueOHOro MaTepuaa
Jlorapugm yucna. Jlorapudm yucna. JlecsiTHIHBINA U HATYpaJTbHBIN JTOTapu(pMBbI, YUCIIO €
JlecATUYHBIN U KombOunnpoBaHHOE 3aHsTHE
HATypaJbHBIN JOrapuQpMmBel, 4 OK-01, OK-02,
THCIO € OK-03, OK-04,
Tema 11.2 Copep:xanne yueOHOro MaTepuaa OK-05, OK-07
CaoiicTa orapu)mos. Cgoiicta sorapudmon. Oneparust jorapuMUPOBAHHSL IIK 1.1, 1K 1.2.
Onepanus KomOuHnpoBaHHOE 3aHsTHE 4 HK 1.5
norapuMupoBaHus
Tema 11.3 Copep:xanne yueOHOro MaTepuaa
Jlorapudmuueckas Jlorapudmuueckast QyHKIMS 1 €€ CBOICTBA
(byHKIMsA, ee CBOWMCTBA KomMbuHnpoBaHHOE 3aHsTHE 4

Tema 114

Conep:kanue yq4eOHOro MaTepHasa




Pemenue
JOrapuPpMHIECKUX
YPaBHEHUI U HEPABEHCTB

[Mousitue norapudmudeckoro ypasuenus. Onepanus NoTeHIUPOBaHus. Tpu
OCHOBHBIX METOJIa PelIeHHs IoTapru(PMUUeCKUX YpaBHEHUH: (PYHKIIMOHATBHO-
rpapudecKuli, MeTO MOTEHIIMPOBAHMSI, METO]T BBEJIEHUSI HOBOW NIEPEMEHHOM.

Jlorapndmuueckie HepaBeHCTBA 8
KoMbuHnpoBaHHOE 3aHsTHE
Tema 11.5 Copep:xanne yueOHOro MaTepuaa
Cucremsl ANTOpPUTM peLIeHUs] CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTD JIOTapu(pMUIECKNX
JOrapuPpMIIECKUX ypaBHEHUI U HEPABEHCTB
ypaBHEHUM KomOuHnpoBaHHOE 3aHsITHE 2
Tema 11.6 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE
Jlorapudmel B mpupone 1 | NPUKJIATHOTO MOTY.JISA)
TEXHUKE ITpumenenne norapudma. Jlorapudpmudeckas cnupansb B npupoae. Ee
MaTeMaTHIeCKHe CBOWCTBA 4
IIpakmuueckoe 3ausmue Nol7
Tema 11.7 Copep:xanne yueOHOro MaTepuaa
Pewenue 3anau. Jlorapudmuueckast GpyHkus. Permenne npoctefimmx gorapuMUIeCKIx
Jlorapu¢mer. ypaBHEHHH 2
Jlorapudpmrraeckas KontponbHas padora NelO
byHKIUS
Paszpen 12. 10
MHo:xecTBa. JJ1eMeHThI
Teopuu rpagos
Tema 12.1 Copep:xanne yueOHOro MaTepuaa
MHuoxecTBa Ilonstue muoxectsa. [lonmHOkecTBO. Onepaiuy ¢ MHOXKECTBAMU
KoMOuHIPOBaHHOE 3aHSITHE 2
Tema 12.2 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE
Onepauyy ¢ MHOXKECTBAMH | HPHKJIATHOTO MOTY.JIsI)
Onepauuu ¢ MHOXecTBaMH. PellieHne NpukiaaHbIX 3a1a4
IIpakmuyeckoe 3ausamue Nol8 2

Tema 12.3
I'padwr

Copnep:kanue y4eOHOro MaTepHasa

ITousitue rpada. Cesizublii rpad, gepeBo, nuki rpad Ha TIOCKOCTH




IIpakmuyeckoe 3ausmue Nol9 6
Tema 12.4 Copep:xanne yueOHOro MaTepuaa
Pewenue 3anau. Onepaunu ¢ MHOkecTBaMHU. OnucaHue peajbHbIX CUTYalMH ¢ TOMOLIBIO
Muoxectsa, I'padbl u ux | maokects. [Ipumenenne rpadoB K pereHnio 3a1a4
PUMEHEHHE KonTtponbHas pabora Nel 1 2
Pazagen 13. DnemeHThI 26
KOMOHMHATOPHKH,
CTATHCTHKH U TEOPHH
BeposATHOCTeM
Tema 13.1 Copep:xanne yueOHOro MaTepuaa
OcHOBHbIE NOHATHUS IlepecTaHOBKHU, pa3MeIlEeHUs], COUETaHUS.
KOMOWHATOPHKH 4
KomMbuHnpOoBaHHOE 3aHsTHE.
Tema 13.2 Copep:xanne yueOHOro Marepuaa
CoObiTHE, BEpOSTHOCTD CoBmecTHBIC 1 HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CyMMBI
cobbiTust. CroskeHue u COOBITHIA. Y CIIOBHAST BEPOSITHOCT. 3aBUCHMBIE M HE3aBUCHMBbIE COOBITHS. TeopeMbl OK-01, OK-02,
YMHOKEHHE BEPOATHOCTEN | O BEPOSITHOCTH MPOU3BENCHHSI COOBITHI. OK-03, OK-04,
4 OK-05, OK-07
KomMbuHnpoBaHHOE 3aHsTHE IK 1.1, IIK 1.2.
Tema 13.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE IIK 1.5
BeposiTHOCTE B NPHUKJIAJTHOTO MOAY.JIsI)
npodecCHOHaTbHBIX OTtHOCHTENBHAS YaCTOTa COOBITHS, CBOWCTBO €€ yCTOHYMBOCTH. CTaTUCTHUECKOE
3ama4dax ornpeneneHue BepossTHOCTH. OLeHKa BEPOSTHOCTH COOBITHSI
IIpakmuyeckoe 3ausamue No20 4
Tema 13.4 Copep:xxanne yueOHOro MaTepuaa
JluckpeTtHas ciayvaliHas Bunb! cnyualinbix BenuunH. OnpeneneHye AUCKPETHON C1y4aiiHON BEJIUUNHBL.
BEJINYMHA, 3aKOH €€ 3aKoH pacnpeaeneHus AUCKPETHON ciyyaiiHoi BennuuHbl. Ee yncnosele
pacnpeneseHust XaPAKTePUCTHKH 4
KomMbuHnpoBaHHOE 3aHsTHE
Tema 13.5 Copep:xanne yueOHOro MaTepuaa




Zamaun MaTeMaTUYECKOIH
CTATUCTUKU

Bapuanmonnsiii pan. [lonuron yactor u ructorpamma. CTaTuCTHUECKHE
XAPAKTEPUCTHKH psiga HAOIFONaeMbIX TAaHHBIX

KomOuHupoBaHHOE 3aHSITHE

4
Tema 13.6 IIpodeccnoHaILHO-0PHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE
CocraBnenne Tadaun U NPUKJIAJTHOT0 MOAY.JIsI)
uarpamMm Ha MpaKTHKe [TepsuuHast 06padoTka cTaTHCTHYECKUX NaHHBIX. [ padudeckoe Ux mpencraBieHue.
HaxoxxneHne cpeHix XapakTepUCTHK, HAOMIOJaeMbIX JaHHbIX
IIpaxmuueckoe 3ausimue No2 | 4
Tema 13.7 Copep:xanne yueOHOro MaTepuaa
Pewrenue 3anay. OnemenTrl koMOnHaTopukn. CobbiTHe, BepoATHOCTL coObITHS. ClokeHne u
DneMeHTbI YMHOXKEHHE BEPOATHOCTEN
KOMOWHATOPUKH, KontponbHas padora Nel2 2
CTaTUCTUKU U TEOPUU
BEPOSATHOCTEN
Pazgen 14. YpaBHeHus u 28
HepaBeHCTBA
Tema 14.1 Copep:xanne yueOHOro MaTepuaa
PaBHOCUIBHOCTD PaBHOCHIIBHOCTD YpaBHEHUN U HepaBeHCTB. OnpeneneHusi. OCHOBHbIE TEOPEMBI
YPaBHEHUM U HEPABEHCTB. | PaBHOCHJIBHBIX MEPEX0/aX B yPaBHEHMAX M HepaBeHCTBax. OOImue MeTObI
OOmue MeTonbl pelieHnst | pelneHust yPaBHEHHIA: TIEPEXO OT paBeHCTBa (PYHKIMIA K PABEHCTBY apryMEHTOB 4 OK-01, OK-02,
111 MOHOTOHHBIX (PYHKLUH, METOJ PA3JIOKEHHsI HA MHOKUTEIH, METOJ] BBEICHUS OK-03, OK-04,
HOBOW NIepeMeHHOH, PyHKIMOHALHO-TPapUIECKIIT METOT OK-05, OK-06,
KomMOuHnpoBaHHOE 3aHsTHE OK-07
Tema 14.2 Conepskanne yueOHOro MaTepuaa IIK 1.1, TIK 1.2.
I'paduueckuii meTon OO1Ke MeTO/IbI PEeLIeHHUs] HEPABEHCTB: MePEeX0 OT CPAaBHEHUs 3HAYCHUH (QYHKLUIT IK 1.5
pelleHusl ypaBHEeHuH, K CPaBHEHHIO 3HAYSHHUH apryMEHTOB JIJIsl MOHOTOHHBIX (PYHKLUH, METOA
HEPaBEHCTB UHTEPBAJIOB, (PyHKIIMOHAIbHO-rpaduueckuii Meron. I padudeckuii MeTon peLieHus
YPaBHEHU U HEPABEHCTB 2
KomOuHnpoBaHHOE 3aHsTHE
Tema 14.3 Copep:xanne yueOHOro MaTepuaa




VYpaBHEHHUs 1 HEPABEHCTBA
C MOIYJIEM

Onpenenenue moayJisi. PackpeiTue Monyst mo onpenenenuto. [Ipocreiimme
YPaBHCHUA U HEPABEHCTBA C MOAYJIEM. HpI/IMeHeHI/Ie PaBHOCHUJIBHBIX MEPEXOA0B B

OTpeAeNIEeHHBIX TUMAaX YPaBHEHUI U HEPABEHCTB C MOJlyJIEM 4
KomMbuHnpoBaHHOE 3aHsTHE
Tema 14.4 Copep:xanne yueOHOro MaTepuaa
VYpaBHeHus U HEpABEHCTBA | 3HAKOMCTBO ¢ mapamerpom. ITpocreiinme ypaBHEHHs 1 HEPABEHCTBA C MAPaMETPOM
C mapaMeTpamMu KoMbuHnpoBaHHOE 3aHsTHE 2
Tema 14.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHUE (COTepKAHHE
CocraBneHue u pelieHue NPUKJIAJTHOT0 MOAY.JIsI)
npodecCHOHANBHBIX 3a/1a4 | PereHne TEKCTOBBIX 3a1a4 PO ECCHOHATBHOTO CONEP KAHNsI
C MOMOUIBI0 YPABHEHUI Ipaxmuuecxue 3ansamus No22 8
Tema 14.6 Copepxxanne yueOHOro MaTepuaa
Pemenue 3anauq. OO0ure MeTobl pelieHus ypaBHEHUH. Y paBHEHUSI U HEPABEHCTBA C MOXYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpamMu
8
Ipaxmuuecxoe 3ansamue No23
IIpomexyTounas arrecranus (JK3amMeH) 18
Bcero: | 340




3. YCJIOBUSI PEAJIN3ALNU PABOUEN NPOrPAMMBI YUEBHOIA
ANCUUILIAHBI

3.1. Jlnsa peaju3auMH NPOrpamMMbl JHCUHIUIMHBI JOJLKHBI OBbITh TNPeAyCMOTPEHbI
cjeayonue cnenuaJbHbie MoOMeeHHs:

Peanm3auus nporpamMMbl JUCUUILIHHBI TPeOyeT Hamn4us yueOHOro kabnHeTa MaTeMaTHKH.
Obopynosanne yueOHOro kabuHeTa:

- MOCAJOYHBIE MECTA IO KOJMUECTBY O0YHarOIINXCS,

- pabouee MeCTO IpenoaaBareds;

- KOMIUIEKT Y4eOHO-HATJSIIHBIX TIOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHAJIOB;

- 3aaHMs U KOHTPOJIBbHBIX PadoT;

- Mpo¢eCCHOHAIBHO OPUEHTUPOBAHHBIE 3a/1aHUS,

- MaTepHUaJbl HK3aMeHa.

TexHuueckue cpeacTsa 00yUeHUs:

- IEPCOHAIBHBIN KOMITBIOTEP C JIULEH3HOHHBIM IMPOrPAMMHBIM 00€CIIEUeHHEM,

- IPOEKTOP C HKPAHOM.

3.2. UudopmanuonHoe obecnieueHne 00y deHust

OcHoBHas JuTepaTypa:
OcHoBHas JquTeparypa:

1. Bbammakos M. M. Marematuka [DnekTpoHHbIH pecype]| : yueOHuk / M. 1. bammmakos. — M. :
KnoPyc, 2024. — 394 ¢. — (Cpennee npodeccroHanbHoe obpasoBanue). — Pesxkum mocryma :
https://book.ru/book/951555

2. bammakos M. M. Marematuka [DnekTpoHHbIiA pecype]| : yueOnuk / M. 1. bammakos. — M. :
KnoPyc, 2024. — 394 ¢. — (Cpennee npodeccroHanbHoe obpasoBanue). — Pesxkum mocryma :
https://book.ru/book/951555

3. bammakos M. H. Maremaruka. Ilpaktukym [DnekTpoHHBIH pecypc] : y4deOHO-
npaktudeckoe nmocodue / M. M. bammaxkos, C. b. OutiHa. — M. : KnoPyc, 2024. — 294 ¢. —
Pexxum noctyna : https://book.ru/book/955149

JonoTHUTeIbHASI JIUTEPATYpPAa:

1. I'puropses B. I1. Maremaruka [Dnexkrponnsiii pecypce] : yuebnuk / B. I1. I'puropses, T. H.
CabypoBa. — M. : HUII Axamemusi, 2017. — 368 c. — (Cpennee mnpodeccuoHambHOe
obpazosanue). — Pexxum nocryna : http://www.academia-moscow.ru/reader/?1d=294510

2. Mypasun ' K. Anrebpa u Hauana matemarndeckoro ananms3a. 10 ki ba3oBblil ypoBeHb:
yuebHuK anst obmeobpasosar. yupexnenuii /I K. Mypasun, O.B. MypaBuna. — 7-e u3n,,
ucnp. — CI16: Jlanp-Tpeiin, 2019. — 288 c.

3. Mypasuna I' K. Anrebpa u Havyama mMaTemaTudeckoro aHanusa. 11 xi. ba3oBelil ypoBeHb:
yuebauK ans obmeobpaszosar. yupexnenuii /I K. Mypasun, O.B. MypaBuna. — 7-e u3n,,
ucnp. — CI16: Jlanp-Tpeiin, 2019. — 192 c.

4. Mypasun I'. K. Anrebpa m Hawama maremarudeckoro anaimsza. 10 ki YruyOneHHBIN
ypoBeHb : yueOHUK as odmeoOpasosar. yupesknenuii / I'. K. Mypasun. — M. : [Ipoda, 2013.
-318c¢.

5. Mypasun I'. K. Anrebpa u nHavana marematudeckoro axHammsa. 11 ki VrayOneHHBIH
ypoBeHb : yuebHUK ans obmeoOpasosar. yupexkaenuii / I'. K. Mypasun. — M. : [Ipoda, 2015.
-318c¢.

6. Tlorockyes E. B. I'eomerpusi. 10 k1. YrnyOneHHbIH ypOBEHD ;| y4eOHUK 111 0011e00pa3oBar.
yupexxaenuii E. B. ITorockyes. — M. : lpoga, 2016. — 223 c.

7. TlorockyeB E. B. I'eomerpus : 3amaunuk. 10 ki VrayOneHHBIH ypOBeHb : YYEOHHK ISt
obmeoOpasosar. yupexaenuii / E. B. [Totockyes. — M. : JIpoda, 2016. — 255 c.
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8. MMotockyes E. B. M'eometpusa. 11 K. Yrny6neHHbIN ypoBeHb : Y4ebHUK 415 06Lieobpa3oBar.
yupexzaeHuin / E. B. Motockyes. - M. : [poda, 2016. - 384 c.

9. lMotockyes E. B. leomeTpus : 3agayHuK. 11 K1. Yrny6neHHbI ypoBeHb : YYebHUK Ans
o6uieobpazosat. yupexaeHuii / E. B. MNoTockyes. - M. : Opodia, 2016. - 236 c.

MNHTepHeT-pecypcebl:

1 VH(opmaumoHHble, TPEHUPOBOYHbIE M KOHTPO/IbHbIE MaTepuabl [DNeKTPOHHLIN pecypc].-
Pexxum goctyna: www.fcior.edu.ru (gata obpatieHus: 25.03.2025).

2. EpnHas Konnekuum UMKPOBLIX 06pa3oBaTe/lbHbIX PECYpcoB [INEKTPOHHbIA  pecypc]. -
Pexxum goctyna: www.school-collection.edu.ru (garta o6patyeHus: 25.03.2025).

3.3 OpraHusaumnsa obpasoBaTe/ibHOro npowecca
O06yyeHUe Y4eBHON AMCUMNINHBI OCYLLECTBASAETCA A1 PYNMbl CTYAEHTOB, 00yYaroLmMXca Ha
6a3e OCHOBHOIro 06LLero obpasoBaHms (9 K1accoB) Ha NepBOM Kypce.
lMpomexxyTouHasa atTecTayms nNpoBOAUTCA B POPMeE 3K3aMeHa.

Peanmsauma tem 1.1, 2.1, 22, 3.1, 3.2, 7.1, 7.15, 131, 14.4 BO3MOXHa C MPUMEHEHUEM
3NIEKTPOHHOI0 00yYeHWs, ANCTaHLMOHHBIX 00pa30oBaTe/lbHbIX TEXHOMOMMIA; B 06LLEM 06beMe -

35 yacos.

Ne  HasBaHue TeMmbl, CofiepxXaHvie y4ebHOro matepuana, nNpakTuyeckme Konnuectso

pasgena paboTbl 4acoB

1 Temall ba3oBble 3HaHNA M YMeHWNS No MaTemMaTuKe B 1
Llenb 1 3agaun NPOMECCUOHANLHOM 1 B MOBCEAHEBHOM AESTENbHOCTHU.
maremMaTukum npu
0CBOEHUU
npodeccum

2 Tema2l Mpeamet ctepeomMeTpuii. OCHOBHbIE MOHATUA (TOYKa, 2
OCHOBHble MOHATMA  NpsAMasd,  MIOCKOCTb,  MPOCTPaHCTBO).  OCHOBHbIe
CTEPEOMETPUN. aKC1OMbl CTEPeOMETPUMN. lMepecekatoLumecs,
PacnonoxeHune napannenbHble 1 CKpeLyuBatoLmecs npamele. MNpusHak
NPAMbIX U M CBOWMCTBO CKpeLymBarowmxca npsimbiX. OCHOBHble
NIOCKOCTEN MPOCTPaHCTBEHHbIE PUrypbl.

3 Tema22 MapannensHble nNpamas M NA0CKOCTb. OnpefeneHue. 6
MapannensHoCTb Mpu3Hak. Csoiictsa (c [l0Ka3aTe/Ib,CTBOM).
npsMbIX, NpsAMor n  MapannenbHble naockoctu. OnpegeneHue. pusHak.
MN/I0CKOCTW, CeoiicTBa (C [okasaTenbCTBOM). TeTpasgp W ero
NIOCKOCTEN aneMeHTbl. [lapannenenunes W ero  3/1EMEHTHL.

CsolicTBa NPOTMBOMOMOXKHbLIX TpaHeid U auaroHasnei
napannenenunega. lMocTpoeHue ceyeHuid. PelueHue
3aau.

4 Tema3l JexkapToBbl KoopAuHaThl B MpOCTPaHCTBe. 4
JeKapToBbl MpocTeiwmne 3afayM B KoopauHaTtax. PacctosiHue
KOOpAMHaThbI B MeXay [OBYyMA TOYKamK, KOOpAWMHATbl  CepefuHbl
MpPOCTPaHCTBe. oTpe3ka
PaccTtoaHne mexay
[BYMS TOUKaMW.

KoopanHartbl
cepevHbl 0Tpeska

5 Tema3.2 BekTopbl B npoctpaHcTBe. CNoXeHWe U BbluMTaHWe 6
BekTopbl B BEKTOPOB.  YMHOXEHMe  BEKTOpa  Ha  4uCcno.
MpPOCTPaHCTBe. KomnnaHapHble BekTopbl. CKandpHoe npou3BefeHune
Yron mexay BEKTOPOB. PasnoxxeHune BEKTOpa MO  Tpem
BEKTOpamu. HeKOMM/IaHapHbIM BeKTopaMm. KoopAuHaTbl BEKTOpa,
CkanspHoe CKa/IipHOe Mpou3BefeHVe BEKTOPOB B KOOpAMHaTax,
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IpOou3BeNIeHNE

Yrojl MEXAYy BEKTOpaMH, yrojl MeEXAY NOpsAMON H

BEKTOPOB MJIOCKOCTBI), YTOJN MEXAY IJIOCKOCTSIMHU. YpPaBHEHHE
MJIOCKOCTH. | €OMeTpUYecKnuil CMBICI ONpEeAeIUTeNs
2x2
6 |Tema7.1 Ilonatue mHOrorpaHHuka. Ero sjgeMeHThI: BEPIINHEL, 2
Bepunsr, pebdpa, pebpa, rpanu. J{lnaronans. Cedenue. Boimykiibie u
rpaHu HEBBIMYKJIble MHOTOTPaHHUKU
MHOTOIPaHHHKA
7 | Tema7.15 KombunHamm reoMeTpu4aeckux e 8
KomOunarmm
MHOTOTPaHHUKOB U
TeJI BpalleHUsI
8 | Tema 13.1 IlepecTaHOBKH, pa3MeLIeHUs], COYETAHUS. 4
OCHOBHBIE TIOHATHSI
KOMOWHATOPUKH
9 | Tema 14.4 3HakoMCTBO c mapamerpoM. Ilpocreiimue ypaBHEHUsS 2
YpaBHeHus u Y HEPABEHCTBA C NMapaMeTpOM
HEPaBEHCTBA C
napamMeTpamu
Bcero 35

3.3 Kaaposoe o0ecnneueHue 00pa3oBaTe/IbHOTO MPoLecca

TpeboBanust k KBaJdH(PHUKALNUN MEJArOTHYECKUX KAAPOB: HAJIMYHE BBICLIETO OOPa3OBaHUSL
ITeparornmueckne pabOTHHMKH, MpPUBIEKAEMble K peajn3aliu 00pa30BaTENbHOW MPOrPaMMBl,
IOJDKHBI TIOJy4aTh JIOTOJIHUTENbHOE TpodeccHoHanbHOe O00pa3oBaHUE IO MPOTrpaMMam
NOBBIIIEHHs KBaJTH(PHUKALUY, B TOM YUCIe B (POPME CTAXKUPOBKU B OPTAaHU3ALUX, HATIPABJICHNE
IESATEIbHOCTH KOTOPBIX COOTBETCTBYET 00JAaCTH MPOQeCcCHOHATBHON AEATENbHOCTH He pexe 1
pasa B 3 rofia ¢ y4eTOM pacIIMpPEHUs CIIeKTPa MpopeCCHOHATBHBIX KOMIIETEHIIHH.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA JUCTIMITJINHbI

KoHTpoJib 1 oOueHKA Pe3yJIbTaTOB OCBOEHUS YYeOHOH NUCLUIUIMHBI OCYIIECTBIISIETCS
MpernoAaBaresieM B MPOIECCe MPOBENEHUs MPAKTUYECKUX 3aHATHH U JabopaTopHBIX pador,
TECTUPOBAHUS, & TAKXKE BBITIOJHEHHUs] OOYUYAIOUIUMUCS WHAUBUAYAIbHBIX 3aJaHHN, MPOEKTOB,

HUCCJIETOBAHUM.

Oomasi/npodeccuonanbHas

Paznen/Tema

THun oleHOYHBbIX

KOMIIETEHIUS MepOnpHUsSITHS
OK 01. Beibupats ciocoder | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
pelieHus 3ana4 1.6 YcTHBII 0npoc
npo¢heCCHOHATTbHON P2 Temei2.1,22,23,24,25TI1-0/c, | Marematudeckuii
JEITEIbHOCTH 2.6 JUKTAHT
NPUMEHUTEIBHO P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 HupuBuayanbHas
K Pa3JIMYHBIM KOHTEKCTAM P4, Temni4.1,42,43,44,45, 4.6, CaMOCTOATEbHAL

4.711-0/c,4.8,49,4.10,4.11 pabora

P35, Temn 5.1, 5.2 IIpencraBnenue

P6, Temrr 6.1,6.2, 63,64, 6.5, 6.6, pe3yabTaTOB

6.7 [l-o/c, 6.8, 6.9, 6.10 [-o/c, 6.11
P7 Temp7.1,72,73,7.4,75,7.6

2

NPaKTUYECKHX paboT
KonTponpHas pabora

7.711-0/c,7.8,79,7.10I1-0/c, 7.11, Brimonnenue

7.12,7.13,7.14,7.15, 7.16, 7.17 5K3aMEHaIlMOHHBIX

P8, Temn1 8.1, 8.2, 8.3, 8.4, 85, 8.6 3aJlaHuMN

P9, Temr1 9.1,9.2, 93,9495

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1-0/c,

114,115, 11.6I1-0o/c, 11.7

P12, Temsr 12.1, 122,123,124

P 13, Tems: 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temn1 14.1, 142, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 02. Ucnonb3oBath P1, Tema 11,12, 13 1II-0/c, 1.4,1.5, | TectupoBanue
COBPEMEHHBIE CPELCTBA 1.6 YcTHBIN 0npoc
MOWCKA, aHAJIN3a U P2 Temei2.1,22,2.3,24,25TI1-0/c, | Maremarudeckuii
HHTEPIPETALN 2.6 IUKTAHT
UH(pOPMAIUH, 1 P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 WnnusuayanbHas
UH(POPMALTTOHHBIE P4, Temni4.1,42,43,44,45, 4.6, CaMOCTOATEbHAL
TEXHOJIOTUHU AJIs 4711-0/c,4.38,49,4.10,4.11 pabora
BBITIOJIHEHUS 3a71a4 P35, Temn 5.1, 5.2 IIpencraBnenue
npodheCCUOHATTbHON Po6, Temri 6.1,6.2,6.3,64, 6.5, 6.6, pe3yabTaTOB
NeSATeIbHOCTH 6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPaKTUIECKUX padoT

P7 Temn7.1,72,7.3,7.4,75,7.6,

KonTponpHas pabora

7.711-0/c,7.8,79,7.10I1-0/c, 7.11, BrimonHeHue
7.12,7.13,7.14,7.15, 7.16, 7.17 5K3aMEHaIlMOHHBIX
P8 Temn 8.1,82,83,84, 85, 86 3aaHHI

PO, Tempi9.1,92,93,9495

P 10, Tems 10.1, 10.2, 103, 10.4
P11, Temsi 11.1, 11.2, 11.3 M-o/c,
114,115, 11.6 H-o/c, 11.7

P12, Tems 12.1, 122, 123, 12.4

P 13, Temw 13.1, 13.2, 13.3, 13.4, 13.5
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IT-o/c, 13.6
P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 03. IInanuposats u
peanu3oBbIBaTh COOCTBEHHOE
npoeCCHOHATTBHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeANPUHIMATETBCKYIO
IeSTeNIbHOCTD B
npodeccnonaabHOM chepe,
UCIOJIb30BATh 3HAHUSI O
(puHAHCOBOI IPaMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX
CHUTYALHSIX

P1,Temal1,12,131II-0/c, 14,1.5,
1.6

P2 Temei2.1,2.2,2.3,24,25TI-0/c,
2.6

P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temsi4.1,4.2,43,44,45, 4.6,
4.711-0/c,4.8,49,4.10,4.11

P35, Temn1 5.1, 5.2

Po6, Temrr 6.1,6.2,6.3,64, 6.5, 6.6,
6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temet 7.1,7.2,73,74,7.5,7.6,

TecTtuposanue
YcTHBI 0npoc
Marematuueckuit
JUKTaHT
HupuBuayanbHas
CaMOCTOSITEeNIbHAs
pabota
IIpencraBnenue
pe3yJIbTaTOB
NPaKTUYECKHX paboT
KonTponbsHas pabora

7.711-0/c,7.8,79,7.10 I1-0/c, 7.11, Brimonnenue

7.12,7.13,7.14,7.15,7.16, 7.17 5K3aMEHAIIUOHHBIX

P8 Temn 8.1,82,83,84, 85, 86 3aaHHI

P9, Temrr 9.1,92,93,9495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1-0/c,

114,115 11.6I1-0o/c, 11.7

P12 Temsr 121,122, 123,124

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

IT-o/c, 13.6

P 14, Temsr 14.1, 142, 143, 14.4, 145

II-o/c, 14.6
OK 04. 3¢pdexTuBHO P1, Tema 11,12, 13 1II-0/c, 1.4,1.5, | Tecruposanue
B3aMMOJICICTBOBATh U 1.6 Y cTHBIT onpoc
paboTaTh B KOJUIEKTHBE U P2 Temei2.1,22,2.3,24,25TII-0/c, | Maremarudeckuii
KOMAaH/IE 2.6 JUKTAHT

P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 HunuBuayanbHas

P4, Temni4.1,42,43,44,45, 4.6, CaMOCTOATEbHAL

4.711-0/c,4.8,49,4.10,4.11 pabora

P35, Temn 5.1, 5.2 IIpencraBnenue

P6, Temri 6.1,6.2, 63,64, 6.5, 6.6, pe3yabTaTOB

6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn7.1,72,7.3,7.4,75,7.6,
7.7 -0/c,7.8,7.9, 7.10 TT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P8 Tembi8.1,82,83,84 85 86
PO, Tempi9.1,92,93,9495

P 10, Temsi 10.1, 10.2, 10.3, 10.4
P11, Temsi 11.1, 11.2, 11.3 I-o/c,
114,115, 11.6 H-o/c, 11.7

P12, Tembi 12.1,12.2,12.3, 12.4
P13, Temsi 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

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

NPaKTUYECKHX paboT
KonTponbsHas pabora
Brimonnenue
5K3aMEHAILMOHHBIX
3aA4aHun

OK 05. OcyiuecTBasiTh
YCTHYIO U TUCHMEHHYIO
KOMMYHUKAIIMIO Ha

P1,Temal.l, 12, 13 -o/c, 1.4, 1.5,
1.6
P2 Temni2.1,22,2.3,2.4, 250/,

Tectuposanue
YcTHBI 0npoc
MaremaTuueckui
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roCyJJapCTBEHHOM SI3bIKE
Poccniickon ®enepauuu ¢
y4eTOM OCOOEHHOCTeH
COLIMAJIbHOTO U KYJILTYPHOI'O
KOHTCKCTA

2.6

P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4 Temnr4.1,42,43,44,45, 4.6,
4.711-0/c,4.8,49,4.10,4.11

P35, Temn1 5.1, 5.2
P1,Temal1,12,131II-0/c, 14, 1.5,
1.6

P2 Temei2.1,2.2,2.3,24,25TI-0/c,
2.6

P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4 Temnr4.1,42,43,4.4,45, 4.6,
4.711-0/c,4.8,49,4.10,4.11

P35, Temn 5.1, 5.2

P6, Temrr 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temet 7.1,72,73,7.4,75,7.6,
7.711-0/c,7.8,79,7.10 IT-o0/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P8 Temn 8.1,82,83,84, 85, 86
P9 Temrr 9.1,92,93,9495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-0/c,
114,115, 11.6I1-0o/c, 11.7

P12 Temsr 121,122, 123,124

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

P 14, Temsr 14.1, 142, 143, 14.4, 145
IT-o/c, 14.6P 9, Temb1 9.1, 9.2, 9.3,
9495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-0/c,
114,115, 11.6I1-0o/c, 11.7

P12, Temsr 12.1, 122,123

P13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 142, 143, 14.4, 145
II-o/c, 14.6

TUKTAHT
HWnnusunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencrasnenue
Pe3yJIbTaTOB
NPaKTUYECKHX paboT
KonTponeHas pabora
Brimonnenue
5K3aMEHAILMOHHBIX
3a4aHuN

OK 06. ITposBnsaTh
rPa’kOaHCKO-
NaTPUOTHUYECKYIO TIO3ULMIO,
J€MOHCTPUPOBATh
OCO3HAHHOE MOBEICHNUE Ha
OCHOBE TPaJULIMOHHBIX
00IIeYeIOBEYECKIX
LIEHHOCTEH, B TOM YHCJIE C
y4eTOM rapMOHHU3aLUU
ME)KHALIMOHAJIBbHBIX U
MEXKPETUTHO3HBIX
OTHOLIEHUHN, TPUMEHSTh
CTaHJapThl
AHTUKOPPYILIUOHHOIO
NOBEJIeHUs

P1,Temall, 12, 13 -o/c, 1.4, 1.5,
1.6

P6, Tempi 6.1,62, 63,64, 65, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 I1T-o/c, 6.11
P7 Temn7.1,72,7.3,7.4,75, 7.6,
7.7 -0/c,7.8,7.9, 7.10 TT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P8, Tembi8.1,82,83,84, 85 86

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

Tectuposanue
YcTHBI 0npoc
Marematuueckuit
JUKTaHT
HWnnusunyanbHas
CaMOCTOSITeNIbHAs
pabora
IIpencraBnenue
pe3yJIbTaTOB
NPaKTUYECKHX paboT
KonTponeHas pabora
Brimonnenue
5K3aMEHaLMOHHBIX
3aAaHuN
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OK 07. CopneiicTBOBaTh
COXPAHEHUIO OKPY KaroLlen
Cpenbl, pecypcocOepeKeHuIO,
NPUMEHSITh 3HAHUS 00
U3MEHEHUH KJINMATa,
MPUHLHIBI OEPEKITUBOTO
NPOM3BOACTBA, 3P PEKTHBHO
NEHCTBOBATH B
Ype3BbIUANHBIX CUTYALHX

P1,Temal.1,12,131II-0/c, 14,1.5,
1.6

P2 Temei2.1,2.2,2.3,24,25TI-0/c,
2.6

P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temni4.1,42,43,44,45, 4.6,
4.711-0/c,4.8,49,4.10,4.11

P35, Temn1 5.1, 5.2

P6, Temr1 6.1,6.2,6.3,64,65, 6.6
6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temet 7.1,7.2,73,74,75,76

2

2

TecTtuposanue
YcTHBI 0npoc
Maremaruueckuit
JUKTaHT
HuauBuayanbHas
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue
pe3yJIbTaTOB
NPaKTUYECKHX paboT
KonTponbsHas pabora

7.711-0/c,7.8,79,7.10I1-0/c, 7.11, BrimonHenue

7.12,7.13,7.14,7.15, 7.16, 7.17 5K3aMEHaIHOHHBIX

P8 Temn 8.1,82,83,84, 85, 86 3aaHHI

P9, Temrr 9.1,92,93,9495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1-0/c,

114,115, 11.6I1-0o/c, 11.7

P12 Temsr 121,122, 123,124

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

IT-o/c, 13.6

P 14, Temsr 14.1, 142, 143, 14.4, 145

II-o/c, 14.6
IK 1.1. TIposoauts c6opounsie | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
ONepaLyy Mepe | CBapKoH ¢ 1.6 VY CTHBII orpoc
HCIIOJNB30BaHUCM P2 Temei2.1,22,23,24,25TII-0/c, | Marematudeckuii
KOHCTPYKTOPCKOH, 26 JUKTAHT
TIPOM3BOACTBCHHO= P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 HupuBuayanbHas
:IZ};‘LO;‘;;Z‘;C;;‘(’)‘:(;MCHTaHHH P4, Tembi4.1,42,43,4.4,45 4.6, | camocrosTenbHas
K 12. Boibupars > | 4.711-0/c,4.8,49,4.10,4.11 pabora
[POCTPAHCTBEHHOE MOJIOAKEHHE P35, Temn 5.1, 5.2 IIpencraBnenue

P6, Temri 6.1,6.2, 63,64, 6.5, 6.6, pe3yabTaTOB

CBAPHOTO I1BA [T CBAPKH
JMEMCHTOB KOHCTPYKIIUH
(u3nenuii, y3nos, AeTanc),
IIK.1.5. TTpoBoguTh KOHTPOIB
COOpaHHBIX DJICMCHTOB
KOHCTPYKIUH (M3ACIHHN, Y3IO0B,
JeTajci) Ha COOTBETCTBHE
FCOMETPHICCKUX PA3MEPOB
TpeOOBAHUAM KOHCTPYKTOPCKOH
U TIPOU3BOICTBEHHO-
TEXHOJOTUUECKOM
JOKYMCHTAIMH TI0 CBapKeS

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temn7.1,72,7.3,7.4,75, 7.6,
7.7 -0/c,7.8,7.9, 7.10 TT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P8 Tembi8.1,82, 83,84 85, 86
PO, Temp9.1,92,93,9495

P 10, Temsi 10.1, 10.2, 10.3, 10.4
P11, Temsi 11.1, 11.2, 11.3 I-o/c,
114,115, 11.6 H-o/c, 11.7

P12, Tembi 12.1, 12.2,12.3, 12.4

P 13, Temsi 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

NPaKTUYECKHX paboT
KonTponbsHas pabora
Brimonnenue
5K3aMEHAILIMOHHBIX
3a4aHuN
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