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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbI
YYEBHOM JUCIHIUTIJIMHBI
00/1.11 MaTtemaTuka

1.1. MecTo AMCHMIUIMHBI B  CTPYKTYpe  OCHOBHOI  mpodeccHoHAIbHOM’
00pa3oBaTe/ibHOI NMPOrpaMMbl

O6meo6pazoBarenpHas guciuiimHa OOJ[.11 Marematuka sBIsieTCsS 00s3aTeIbHOMN
4acThI0 0011e00pa30BaTEIHHOIO LUKIA 00pa3oBaTeNbHON mporpammbsl B coorBeTcTBHH PI'OC
CIIO 1o cnemuansHoctd  11.02.06  Texnuueckas  SKCIUTyaTaldsi  TPAHCHOPTHOTO
PaaNO3JIEKTPOHHOTO 000pyA0BaHUs (110 BUIaM TPAHCIIOPTA).

1.2. llenu u ni1aHUpyeMble Pe3yJbTaThl OCBOECHHS THCIHIIJIHHBI

1.2.1. Heap AUCHUANIMHBI

Conepxanne mporpamMmmbl o61eoopazoBatenbHoi nucuuminabl OO.11 Maremaruka
HAIpPAaBIIEHO HA JIOCTH)KEHUE PE3yJIbTaTOB €€ U3yUeHUsl B cOOTBeTCTBUU ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom npodeccronabroi Hanpaiennoctn @PI'OC CIIO.

1.2.2. [lnannpyemble pe3yJbTaThl OCBOEHHS 0011€00Pa30BaTeJIbHON TUCUMILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue TUCIUILINHA uMeeT rpu popmupoBanmnu u passurun OK u I1K: OK 1.,
OK3.,,0K4.,0K6.,0K7,0K8.,0K9.,IIK 1.3, IIK 2.3, IIK 2.5.



OO0mMe KOoMNEeTEeHINH

Ilaanupyembie pe3yJibTaThl 00y4eHHs

O0mmue

JucuuniauHapHbie

OK 1. IloHnMaTs CymHOCTb 1
COIMANBHYI0 3HAYMMOCTh CBOCH
Oymymeit mpodeccuu, TposIBIATh
K HEll yCTOMYUBBII UHTEPEC

- OCO3HaHHWE OOYYAIONIMMHUCSA POCCHUICKON TpakJaHCKOH
UAECHTUYHOCTH;

- [EJCHANpPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3HLIUHU
JMYHOCTH Ha OCHOBE JYXOBHO-HPaBCTBEHHBIX LEHHOCTEH
HaponoB Poccuiickoii  ®Dexpepanuu, HUCTOPUYECKUX U
HallMOHAJILHO-KYJIBTYPHBIX ~ Tpamuuuii,  QopMupoBaHHe
CUCTEMbI 3HAYUMbIX HEHHOCTHO-CMBICJIIOBBIX YCTAaHOBOK,
AQHTUKOPPYIIIMOHHOTO  MMPOBO33pPEHUS, IPABOCO3HAHUS,
HKOJIOTMYECKON KYJBTYPBl, CHOCOOHOCTH CTaBUTh ILEIU H
CTPOUTH J)KU3HEHHBIE IIJIaHBI;

B yactu rpaxkaaHCKOro BOCIIUTaHUS:

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TPaB M 00s3aHHOCTEH,
YBa)KEHHUE 3aKOHA U IIPABONOPSIKA;

- MIPUHSTHE TpaIuLOHHBIX HaIMOHAIIbHBIX,
00IIIeueIOBEIECKMX TYMAHHUCTHUECKUX M JEMOKPATHYECKUX
LICHHOCTEH;

- TOTOBHOCTb MPOTUBOCTOATH HACOJIOIT'MU IJKCTpEMHU3MA,

HallMOHANM3Ma,  KceHO(OOMM,  JUCKPUMHHALUK IO
COLIMAIBHBIM, PEJIUTHO3HBIM, PAacOBBIM, HAIlMOHAJIHHBIM
MpHU3HAKaM;

- FTOTOBHOCTb BE€CTH COBMCCTHYIO ACATCIIbBHOCTb B MHTEPECAX
TpakIaHCKOTO 06H.IGCTB21, Y4aCTBOBATh B CaMOYIIPABJICHUHN B
06H.[eO6paSOBaT€HBHOI71 OopraHu3anu U ACTCKO-FOHOIICCKUX
OpraHu3alusiIx;

- YMCHHC BSaHMOﬂeﬁCTBOBaTB C cOMaJIbHBIMHU MHCTUTYTaMH
B COOTBECTCTBHH C UX Q)yHKHH}IMI/I W HA3HAYCHHEM

- TOTOBHOCTb K TYMaHUTApPHOM M  BOJIOHTEPCKOH
JIESTENBHOCTY;

[aTPUOTHUYECKOIO BOCIIUTAHUSA:

- c(hOpMHPOBAHHOCTH poccuiickon IpaXKIaHCKOH

WACHTUYHOCTH, NaTPHOTH3Ma, YBAKEHHUS K CBOEMY HApOIy,
YyBCTBa OTBETCTBEHHOCTH nepes PoauHol, ropaocty 3a cBoi
Kpail, cBoro PoauHy, CBOI SI3bIK U KyJNbTypy, MPOLLIOE U
HACTOsI[€e MHOTOHAIIMOHANIbHOTO Hapoja Poccuu;

- LIEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY M TMPUPOJHOMY HACIEAUI0, MaMSATHHUKAM,
TpaguuuaM Haponos Poccun, noctmxkenusm Poccun B Hayke,
UCKYCCTBE, CIOPTE, TEXHOIOTUSIX U TPYE;

-yMeTh BBIOMPATh MOAXOAAIINI U3yUYECHHBIH METOA IJIsl PELICHUS 3a0at4H,
pacno3HaBaTh MaTeMaTH4ecKue (HakThl 1 MaTEMaTHIECKUE MOJICTH B
MIPUPOIHBIX M OOIIECTBEHHBIX SABJICHUSX, B HICKyCCTBE; yMEHHE IPUBOIUTD
NIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUACKON U MUPOBOM
MaTeMaTU4YEeCKOU HayKH.

- YMETh OIIEPUPOBATH MOHATHUSIMHU: CIly4allHBIH OIBIT M CIy4aliHOe COOBbITHE,
BEPOSTHOCTh CIy4allHOTO COOBITHS; yYMETh BBIYHMCISATH BEPOSITHOCTH C
UCIIOJIb30BaHHEM IpapUYecKuX METOJOB; MPUMEHATH (POPMYIIBI CIOXKEHHS U
YMHOXCHUSI BEPOSITHOCTEH, KOMOWHAaTopHble (akThl ¥ (OPMyNBl IpU
PELICHNH 3a/1a4; OIICHMUBATH BEPOSITHOCTH PEaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIly4allHBIMH BEIMYMHAMU; YMEHHE IPUBOJUTH IPUMEPBI IPOSBICHUS 3aKOHA
OOJIBIINX YHMCEN B IPHUPOAHBIX U OOLIECTBEHHBIX SIBICHUAX




- uaeliHas yoex IeHHOCTh, TOTOBHOCTD K CIIYKCHHIO U 3aIl[UTE
OTedecTBa, OTBETCTBEHHOCTH 32 €r0 Cyab0y;

OCBOCHHBIC OOYYArOIMMUCS MEXIPEIMETHbIE IOHATHS H
YHUBEpCallbHbIe  y4eOHble  JeWCTBHs  (PEryJisiTHBHBIC,
MO3HaBAaTEJIbHbIE, KOMMYHHKATUBHEIE);

- CIOCOOHOCTh WX HCIIOJIb30BaHHMS B II03HABATEIBHOW W
COLMAIBHOW NPaKTHKE, TOTOBHOCTh K CaMOCTOSITEILHOMY
TUIAHWPOBAHUIO U OCYILECTBICHHUIO YYEOHOW NESTENbHOCTH,
OpraHU3alHy y4eOHOro COTPYJHUYECTBA C IIeAarOTHYeCKIMHU
pabOTHHKAMU M CBEPCTHHKAMH, K YYAaCTHIO B IIOCTPOCHUH
WHMBUIYaJIbHON 00pa30BaTeIbHON TPACKTOPHY;

- OBJaACHHME  HAaBBIKAMH  y4eOHO-HCCIIEIOBATEIBCKOM,
NPOCKTHOM U COLHMANBHOM ACSATEILHOCTH

OK 3. IIpuHumaTh perieHus B
CTaHAAPTHBIX ¥ HECTAHIAPTHBIX
CUTYyaIMsIX U HECTH 3a HUX
OTBETCTBEHHOCTh

OK 9. OpuenrupoBaTbcs B
YCJOBHSIX YaCTON CMEHBI
TEXHOJIOTHi B IPO(hECCHOHATBHOM
JIeSITeTTBHOCTH

B wactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HaHWE IICHHOCTH MAacTepCTBa,
Tpynonrodue;

- TOTOBHOCTh K aKTUBHOM JNEATEIBHOCTH TEXHOJIOTUYCCKON U
COIMANILHOW HAMPaBJICHHOCTH, CIIOCOOHOCTh MHUITUHPOBATH,
IUIAHUPOBATh M CAMOCTOSTEIbHO  BBIMIONIHATH  TaKyko
JIeSITeTIbHOCTb;

- HWHTEpeC K pasnuuHbiM chepam mnpodeccruoHaTbHON
JIESTeTHbHOCTH,

OBajieHre YHUBEPCANBHBIMA YIeOHBIMI TTO3HABATEIEHBIMU
IEUCTBUSIMU:

a) 6a30BbIC JTOTHYECKUE JCHCTBUS:

- CaMOCTOATENBFHO (OpMyIUpPOBaTh ¥ AaKTYaIH3UPOBATh
npoOJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIHUBATh CYIIECCTBEHHBIN MPU3HAK M OCHOBAHUS JIJIS
CpaBHEHHUsI, KJIacCUPUKAITUKA U 0000IICHHS,;

- OMpeneNaTh LENU JSITEIbHOCTH, 33JaBaTh apaMeTpbl U
KPUTEPHUH UX JOCTHIKCHHUS;

- BBIABIIATH 3aKOHOMEPHOCTHU n IIPOTUBOPCUNA B
pacCcMaTpuUBACMBIX ABJICHUAX,

- BHOCUTb KOPPCKTUBBI B JCATCIBHOCTb, OLCHUBATH
COOTBETCTBUEC  PE3YyJbTATOB  1LCJIAM, OLCHUBATL PUCKU
HOCJ'IC)ICTBI/Iﬁ JACATCIbHOCTH,

- pa3BuBaTb KpPEATHUBHOC  MBINUICHUC MPHU PCHICHUU

JKU3HEHHBIX TPOOIIEM
0) 6a30BBIEC UCCIICIOBATEILCKHUE JCHCTBHS:

-BJIaZIeTh METOJAMH JIOKA3aTeJIbCTB, alTOPUTMAMH PEICHHs 3a1ad; yMEHHUE
(GOopMyNIUpOBATE ONpENeIeHHs, aKCHOMBI M TEOPEMBI, NPUMCHATH UX,
HPOBOJIUTS JI0Ka3aTeNIbHBIC PACCYKICHUS B XO/Ie PELICHUS 3a/1ay;

- YMETb OIIepUPOBATh MOHSATHSIMH: CTEIICHb YUCIIa, JOrapuM Yucia; yMEeHUE
BBIMIOJIHATh BBIYMCIICHWE 3HAUCHUH W TNPeoOpa3oBaHUs BBIPAKEHHH CO
CTENECHAMH U JiorapupMamu, TmpeoOpa3oBaHusl IPOOHO-pAlMOHATBHBIX

BBIPAXKEHUII;
- YMETb OIEpUPOBATH MOHATHAMH: PAaLUOHAJIBHBIE, HPPALUOHAJIBHEIE,
MOKa3aTeNbHbIE, CTETNEHHbIe, JOrapuMHUIECKHE, TPUTOHOMETPHUECKHE

ypaBHEHUS M HEPABEHCTBA, UX CUCTEMBI;
- YMeThb ONEpPHPOBaTh IOHATHAMHU: (YHKLMS, HemnpepbiBHAas (QyHKIHA,
NPOU3BOAHAS, NMEPBOOOpa3Has, ONpENeTCHHbId WHTErpal; yMeTh HaXOIUTh
MPOU3BOHBIC AIIEMEHTAPHBIX (QYHKIMH, UCIIONB3Ys CIIPABOYHBIC MaTSPHAIIBI;
HCCIIEIOBATh B MPOCTEHINNX CIydYasx (YHKLIUHM Ha MOHOTOHHOCTbB, HAXOIUTh
HanOoJbIIME W HaWMEHbLIME 3HAa4YeHUs (QyHKUUE; CTPOUTH TpaduKu
MHOTOWIECHOB C HCIIOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOI'o aHajIH3a;
NPUMEHSTh IMPOU3BOJAHYIO NPU pPEUICHHH 3ajJad Ha [JBIKCHHE, pellaTh
MPaKTHUKO-OPUEHTHPOBAHHbIE 33/1a4d  Ha HauOOJbINIME U HAMMEHbIINE
3HAYEHHsI, HA HAXOXK/ICHHE IyTH, CKOPOCTH U YCKOPEHHUS;

- YMETb OIEpUpOBATH MOHATHSIMU: PallOHAJbHAs (YHKIMS, TOKa3aTelbHas
byHKIYA, CTETEHHas ¢byHKIYS, sorapupmMudeckas byHKIYS,
TpUTOHOMEeTpHUeckne (yHKIMHM, oOpaTHble (GYHKIHH; YMEHHE CTPOHTh
rpagykM HM3y4eHHBIX (yHKUMH, WMCHOIB30BaTh TpadUKU IIPpU H3YyUYEHHH
MIPOLIECCOB M 3aBUCHMOCTEH, IIPH pENIeHHH 33/1a4 W3 JAPYrux ydeOHbBIX
MIPEAMETOB U 33J1a4 U3 peabHON KHU3HHU; BEIpaXkaTh (JopMystaMu 3aBHCUMOCTH
MEX/y BeJIMYMHAMU,;




- BIAAETh HaBBIKAMH  Y4EeOHO-HMCCIECIOBAaTEIbCKOM M
MPOEKTHOH NeATeNbHOCTH, HaBBIKAMH pa3peIIeHHs Ipooiem;
- BBISBIIAT NPUYNHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIU3UpOBaTh 3a/1adyy, BBLIBUraTh IUIIOTE3Y €€ PELICHUS,
HaXxOJOUTb  apryMeHThl  JUId  JOKa3aTelIbCTBA  CBOUX
YTBEPKJICHUH, 3a1aBaTh NapaMeTpPbl U KPUTEPUU PEIICHUS,;

- QHAJU3UPOBATh IOJy4YEHHBIE B XOJAE peIIeHHs 3aauu
pe3ynbTaThl, KPUTUYECKUM OLECHMBATb HX JOCTOBEPHOCTD,
MPOTHO3MPOBATH H3MEHEHUE B HOBBIX yCIOBHUSX;

-- yMETh TIIEPEHOCHTh 3HAHHMA B IIO3HABAaTEIBHYIO U
MPaKTHIECKYO 00JIACTH KU3HEAECATEILHOCTH;

- YMETb HMHTETPUPOBATh 3HAHMS U3 PA3HBIX IMPEIMETHBIX
obacrei;

- BBIIBUTaTh HOBBIE HJEH,
MOJIXO/IBI U PeIIeHus;

U CHOCOOHOCTh MX HCIIOJIb30BaHUS B IIO3HABATENIBLHON H
COLIMAJIbHOU ITPAKTUKE

npeajaratb  OpUTIMHAJIBHBIC

- YMETb peIaTh TEKCTOBBIC 3aa4H Pa3HbIX THUIOB (B TOM YHCIIE HA IPOIICHTHI,
JIONU W YacTH, Ha ABW)KEHHE, pabOTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH,
3aJa4d U3 OO0JIaCTW YNPABJICHHS JIMYHBIMH W CEMEHHBIMH (HHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YPABHEHUS, HEPAaBEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJ1a4u, UCCIE0BaTh MOIy4YEHHOE PEIIeHUE U OLIEHUBATh NPaBA0NOA00HOCTh
pe3yibTaToB;

- yYMEThb ONEpPHPOBaTh MHOHATHUSMH: CpeiHee apu(MeTHUEecKoe, MeIuaHa,
HauOoJblllee W HaWMEHbIIee 3HA4YEHHs, pa3Max, JHUCIEpCUsi, CTaHAapTHOE
OTKJIIOHEHHE YHCJIOBOTO Habopa; YMEThb U3BIEKaTh, HWHTEPIPETHPOBATH
nHpopManuio, MpeACTaBICHHYI0 B Tabimuuax, Ha Auarpammax, rpadukax,
OTPaXKAIOIIYK0 CBOWCTBA PEaNbHBIX MPOLECCOB M SIBICHUI; MPEACTAaBIATh
nH(pOpMaNHNIO C TOMOIIBIO TaOIUI] ¥ AUarpaMm; HCCIIEI0BATH CTATHCTHYECKHE
JaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM IpaMIECKUX METOJIOB M AJIEKTPOHHBIX
CPEICTB;

- YMETb OIIEpHUPOBATh MOHATUSAMHU: CIy4aiHBIN ONBIT U CllydaliHOE COOBITHE,
BEPOSATHOCTh CJIy4yailHOro COOBITHS; YMEHHE BBIYMCISITH BEPOSTHOCTH C
UCIIOJIb30BaHHEM IpapUYecKUX METOJOB; MPUMEHATH (POPMYIIBI CIOXKEHHS U
YMHOXCHUSI BEPOSITHOCTEH, KOMOWHAaTopHble (akThl ¥ (QOPMYyNBl IpU
peIIeHNN 331a4; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aliHBIMH BETMYHMHAMH; YMEHHE TIPUBOIUTH IPUMEPHI TPOSBICHHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHHSX;

- YMETb ONEPUPOBATh MOHATHAMU: TOUKA, IPsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBI  yTOJI, CKpEIIUBAIOIIMECS MpsMble, MapaUIENbHOCTh U
MEPIEHANKYIAPHOCTh MPSAMBIX M IIOCKOCTEH, Yol MEXIY MPSIMBIMH, YTOJ
MEXJy HNPSAMOHM U MIOCKOCTBIO, YIOJN MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKM JI0 IIOCKOCTH, PACCTOSIHME MEXKIY IPSMBIMH, PAaCCTOSIHUE MEXKIY
IUIOCKOCTSIMH; YMEHHE MCIIOJIBb30BaTh IIPH PELICHUH 3a]1a4 U3yUeHHbIE (haKThl
U TeopeMbl IUTAHUMETPHM; YMEHHE OLIEHHBAaTh pa3Mepbl OOBEKTOB
OKPY’KalOIlIEro MUpa;

- YMETh OIEpUPOBATh MOHATHAMHU: MHOTOTPAaHHHK, CEUeHHEe MHOTOTPaHHHUKA,
Ky0, mapajurenenune 1, npu3Ma, mupamua, Gurypa u oBepXHOCTh BPAIICHHS,
LWINHIP, KOHYyC, Imap, cdepa, cedeHus (QUIyphl BpallEHHs, IUIOCKOCTb,
Kacaromiascst cepsl, MIITHHIPA, KOHYyCa, IUIOMAaab TTOBEPXHOCTH ITHPAMHIBI,
MIPU3MBI, KOHyCa, IUIMHAPA, IUIoMaab chepsl, 00beM Kyba, IpsSMOYTOIEHOTO
napasJiesienunesa, NTUpaMuabl, IpU3MBbl, [MUINHIpPA, KOHYyca, 1Iapa; YMEHHE
n300pakaTb MHOTOTPAHHUKH U ITOBEPXHOCTH BPAIIEHHS, UX CEUCHHUS OT PyKH,
C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M JJEKTPOHHBIX CPEACTB; yMEHUE
pacno3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE pPAaclO3HaBaTh
MIPaBHUIIbHBIC MHOTOTPaHHUKH;




- YMETb ONEPHPOBATH MOHSITHSAMH: JBIDKCHHE B IIPOCTPAHCTBE, IOJOO0HBIE
¢urypsl B  IPOCTPAaHCTBE; HCHOJb30BaTh  OTHOIICHHWE  IUIOIIAACH
MIOBEPXHOCTEH U 00BEMOB NOAOOHBIX (DUTYp NPU PELICHUH 3334,

- YMeTb BBIYMCIATH I'€OMETpPUYECKHE BEIMYUHBI (UIMHA, YroJ, IUIOLAanb,
00beM, IIIOLIAb HOBEPXHOCTH), UCIIOJIB3Ysl U3y4EeHHbIE ()OPMYJIBI M METOJIBI;
- YMETb ONEpHUpOBaTh MOHATHUAMU: INPSIMOYTOJIbHAs CUCTEMa KOOPIWHAT,
KOOpAMUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEICHHE,
yTOJl MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIEHIE BEKTOPA HA YHUCIIO;
HaXOJWTh C ITOMOIIBIO M3YUYEHHBIX (hOPMYIJI KOOPAMHATHI CEPENUHBI OTPE3Ka,
PacCTOsIHNE MEKIY IBYMS TOUKAMM;

- YyMETh BBIOMpATh MOIAXOISIIMKA H3YYECHHBI METOA ISl pEeIlCHUS 3a/adu,
pacno3HaBaTh MaTeMaTHdeckne (akTbl M MaTeMaTH4YeCKHEe MOJICIH B
MIPUPOIHBIX W OOINECTBCHHBIX SIBICHHUAX, B MCKYCCTBE; YMEHHE NPUBOIMNTH
MpUMEpPbl  MAaTEeMaTHYECKUX  OTKPBITUH  POCCHUHCKOM W MHPOBOH
MaTEMaTUYECKON HAYKH;

- yMeTh ONEpUpOBaTh TOHATHAMU: OIpeAelieHHEe, aKCHOMa, TeopeMma,
CIIEZICTBHE,  CBOHCTBO, NpPHU3HAK, JOKa3aTeJbCTBO,  PaBHOCHIbHBIC
(dbopMyMpoBKY; yMeHHe (OPMYNIUPOBATH OOpaTHOE W IPOTHBOIIOJIOKHOE
yTBEpKJICHHE, TPUBOAUTE NPUMEPH U KOHTPIPUMEPHI, HCIOIH30BaTh METOJ
MaTeMaTHYeCKOW MHIYKIMH; MPOBOAUTH JIOKa3aTeIbHBIE PACCYKICHUSA NPHU
peIIeHnH 3314, OLEHUBATh JIOTHYECKYIO MIPAaBUIIBHOCTh pacCy KACHHH;

- YMETb ONepUPOBATH TIOHATHSIMU: MHO>KECTBO, ITOJIMHOXECTBO, OTIEPAIIMH HAJ
MHOXKECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar
JUISL OTIMCAaHMs peajbHBIX MIPOIIECCOB M SIBJICHUN NMPH PEIICHHUH 3a]ad, B TOM
YHCIIe U3 JPYTUX y4eOHBIX IPEIMETOB;

- YMETb ONEePHUPOBaTh MOHATHUAMHU: rpad, CBSI3HBIN rpad, 1epeBo, LUK, rpad
Ha IUIOCKOCTH; yMEHHME 33JaBaTb M OINHUCHIBaTh TIpadbl pa3nuuHBIMH
croco0amu; UCIOIb30BaTh Tpadbl IPU PELICHUH 33/1a4;

- YMeTb CBOOOHO OIIEpHPOBATH MOHATHAMU: COYETaHHUE, IEPECTAHOBKA, YHCIIO
COYETAaHUH, YMCIO TepecTaHOBOK; OWHOM HBIOTOHA; yMEHHE NPHUMEHATh
KOMOWHATOPHBIE (DaKTHI U pacCy KACHUS JJIS pEIIeHHUs 3a/1aY;

-yMeTb OIEPUPOBATH NOHATUSAMHU: HATYPaIbHOE YUCIIO, LIEJI0€ YHUCII0, OCTATOK
10 MOJIYJI0, PallMOHATBHOE 4YHCIO, HMPPALMOHAIBHOE YHUCIO, MHOXECTBA
HaTypaJIbHbIX, LEJbIX, PAlUOHAJBHBIX, JACHCTBUTENBHBIX YHCET; yMEHHE
WCIIONI30BaTh NPHU3HAKM JIEJIMMOCTH, HAaWMEHbBIIMH o0muil aenurtens u
HauMeHblIee olliee KpaTHoe, aidroputM EBknmpa mpu pemieHHn 3ajad;
3HAaKOMCTBO C PA3JIMYHBIMU NO3UIUOHHBIMU CUCTEMAaMU CUUCIICHHUS;

- YMeTh CBOOOZHO OINEPHUPOBATH MOHATHUAMH: CTEIICHb C IIETBIM MOKa3aTeNeM,
KOPEHb HATypaJIbHOW CTENEHH, CTENEeHb C PAlHMOHAIBHBIM ITOKAa3aTeeM,
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CTETICHb C ICHCTBUTEIHHBIM (BEIIECTBEHHBIM ) TOKA3aTeIeM, JIoTapu(M Jnca,
CHHYC, KOCHHYC M TAHT'€HC IPOU3BOJIHOTO YHCIIA;

- yMeTb  ONEpHUpOBaTh  MOHATHUSAMH:  TOXAECTBO,  TOXKAECTBEHHOE
npeoOpa3oBaHWe, ypaBHEHHWE, HEPAaBEHCTBO, CHCTEMa ypaBHEHMH U
HEpaBEHCTB, PAaBHOCWJIBHOCTh ypaBHEHHMH, HEPAaBEHCTB M  CHCTEM,
pauuoHalbHbIe, UppaloHaIbHBIE, MOKa3aTeJbHbIE, CTEIICHHbIE,
JorapupMUYEcCKue, TPUTOHOMETPUYECKHE YpaBHEHHWsS, HEpPaBEHCTBA U
CHCTEMBI; YMEHHE PElIaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3NMYHBIX MPHEMOB; pElIaTh YPaBHCHMS, HEPABEHCTBA M CHCTEMBI C
rapamMeTpoM; IPUMEHATh YPABHCHMS, HEPABEHCTBA, MX CUCTEMBI AJISI PEIICHHS
MaTeMaTHYeCKHX 3aJad W 3aJad U3 Pa3IndHBIX 00JlacTe HAYKH M peasbHON
KHU3HU;

-yMeTh CBOOOJIHO OIEPUPOBATL MOHATHAMH: Tpaduk (yHKIUH, oOpaTHas
¢byHknua, kommosunus (yHKumi, JuHEHHas QYHKOWSA, KBagpaTH4HAs
(byHKIMSA, cTeneHHas GYHKIHMS C LEeIbIM M0Ka3aTeieM, TPHIOHOMETPUYECKHUE
¢GyHKIMM, OOpaTHblE TPUTOHOMETpPHYECKHE (YHKIMM, MOKazaTeldbHas |
norapupmudeckast GyHKIHUN; yMEHHE CTPOUTD rpadvku QyHKINIL, BBITOIHATH
npeoOpa3oBaHus rpaUKOB QYHKIIHH;

yYMEHHE HCIONB30BaTh TIpapuKu (QYHKUMH Ui H3y4YeHHS IPOLIECCOB U
3aBUCHMOCTEW MpPU pPELICHHH 337ad U3 JAPYTuX ydeOHBIX NMPEIMETOB U U3
pearbHON KU3HH; BBIpaXaTh (opMyTaMu 3aBUCHMOCTH MEXLy BETMUNHAMH;
yMEHHE CBOOOJHO ONEPHPOBATH IOHATHAMH: YETHOCTh  (YHKIIHH,
MIEPUOANYHOCTh  (DYHKIUH, OTPaHWYEHHOCTh (YHKIHH, MOHOTOHHOCTH
(GYHKIMH, 3KCTpeMyM (QYHKIHH, HauOoJbllee W HaWMEHbIIEe 3HAYCHHS
(YHKIMM Ha IPOMEKYTKE; YMEHHE IPOBOIUTE MCCIIEA0BaHNE (DyHKIINM;
yMEHHE WCIOJb30BaTh CBOicTBa M Tpaduku (QyHKUME Ui peleHus
ypaBHEHMI, HEpPaBEHCTB M 3aJad C [apamMerpamu; H300paxkarh Ha
KOOPJUHATHOH IJIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- yMeTb CBOOOJHO OMNEPUPOBaTh MOHITUSIMH:  IOCIEIOBATEIbHOCTD,
apudmMeTHyeckass Nporpeccusi, reoMeTpudeckas Mporpeccus, OECKOHEYHO
yObIBaromas reoMeTpuyecKast TIPOTPECCHS; yMeHue 3a]1aBaTh
TI0CIJIEI0BATEIILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (hOpMYT;

- YMeThb OIEepHpOBaTh NOHATHSAMHU: HENPEPHIBHOCTD (YHKIMH, ACHMITOTHI
rpaduka GyHKIUH, IEpBast ¥ BTOpasi IPON3BOIHAS (DYHKIIH, T€OMETPHUUECKUI
n  (QU3NYECKUIl CMBICI TIPOM3BOJHOM, II€pBOOOpa3sHas, ONpENEICHHBIN
MHTErpaj; yMEHHE HaxOIWTh AaCHUMIITOTHI rpaduka (QYHKIHH; YMEHHE
BBIYKCIIATh [TPOM3BOJIHBIE CYMMBbI, IIPOW3BE/ICHHS, YACTHOTO M KOMIIO3UIIMU
(yHKIMH, HAXOAWTH YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIINY,




YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO JUIS HCCICIOBaHUs (GYHKIUHN, s
HAXOXICHUSI HAMTYYIIIETO PELICHUS B IPUKIIAIHBIX, B TOM YHUCJIE COL[HATIBHO-
SKOHOMHYCCKUX W (PU3UUCCKUX 3ajauax, s OIPEICIICHHS CKOPOCTH M
YCKOPCHUS; HAXOJUTh IUIOMAAd ¥ 00heMbl (UTYp C MOMOIIBIO MHTEIrpalia;
MPUBOAUTH TPUMEPHI MATEMATHUYCCKOTO MOJCIUPOBAHUS C IOMOIIBIO
muddepeHInaTbHBIX YPaBHCHUI;

- YMEThb OINEPHUPOBaTh IMOHATHUAMH: KOMIUICKCHOE YHCJIO, COMPSHKCHHBIC
KOMILUTICKCHBIC YHCJa, MOAYJIh W apryMEHT KOMIUICKCHOTO 4Yucia, (popma
3aMUCH KOMIUICKCHBIX YHCeNT (PeOMEeTpHYecKasi, TPUTOHOMETpUYECcKas |
anreOpandeckas); yMeTh MPOU3BOJAUTH apupMETHUECKHe [eHCTBHS C
KOMIUICEKCHBIMH ~ YHCJIaMH,  [PUBOJUTH  HPUMEPHl  KCIOJIB30BAHUS
KOMIUIEKCHBIX YHCET;

- yMeThb CBOOOJHO OIEPHUPOBATh MOHATHSIMU: CpefHee apuMeTHuecKoe,
Me/lMaHa, HaumOOoINblliee W HAUMEHbIEe 3HAYCHUs, pa3Max, IUCIEepCHs,
CTaHIApTHOE OTKJIOHCHHE [UIS OIMCAaHUS YHCIOBBIX JAHHBIX; YMCHUE
UCCIICIOBATh CTATUCTUYECKHE JaHHBIC, B TOM YHCJIE C MNPUMCHCHHEM
rpad)M4ecKuX METOAOB M 3JEKTPOHHBIX CPEICTB; rpad)uuecKu UCCICIOBATh
COBMECTHBIC HAOJIOJCHUS C MMOMOIIIBIO JHAPaMM PACCEUBAHUS U JIMHCHHOMN
perpeccuu;

- YyMETh HaXOJWTh BEPOSTHOCTH COOBITHI C UCIOJIb30BAaHHEM TpaduyecKux
METO/IOB; IPUMEHSTh ISl pELICHUS 3a/1a4 (POPMYJIBI CIIOKEHHS U YMHOKECHUS
BEpOSITHOCTEH, (OpMyny MOJHOW BepositHocTH, (Gopmyny Bepryium,
KOMOMHATOpHBIE (aKThl W (DOPMYJIBI, OIEHHBATH BEPOSTHOCTH PEaTbHBIX
COOBITHII; yMeHHE ONepUpOBaTh TMOHITHUSMU: CIy4ailHas BEJIMYHHA,
pacripesielieHie BEPOSITHOCTEH, MaTeMaTHYeCKOe OKHUJAHHE, TUCIEPCHS U
CTaHIAPTHOE OTKJIOHCHHE CITyYaiiHON BETUYUHBI, DYHKIIUN PACIPEACICHUSI U
IUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTENbHOTO 1 HOPMAJIBHOTO PaCIpe/IelICHHIT;
YMEHHUE HCIIOJIH30BaTh CBOWCTBA M3YYCHHBIX PACIPEACICHUI IS PEUICHUS
3a/a4; 3HAKOMCTBO C MOHSATHSIMH: 3aKOH OOJBIIMX YHCET, METObI
BBIOOPOYHBIX HCCJICOBAHUI, yYMEHHE MPUBOAUTH MPUMEPHI IPOSBICHUSI
3aKOHa OOJIBIIKNX YKMCEN B IPUPOIAHBIX M OOIIECTBCHHBIX SIBIICHUSX;

- YMeThb CBOOOJHO ONEPUPOBATH MOHATHUSAME: TOYKA, MpsMas, ILIOCKOCTB,
MPOCTPAHCTBO, OTPE30K, JIyY, TNIOCKHIA YOI, IBYTPAHHBIN YTOJI, TPEXTPAHHBIN
VTOJI, TepECeKAroIIUecs, IapajUleIbHbIe W CKPEIIUBAIONIMECS MPSIMBIC,
MApaJUIeIbHOCTD U MEPICHINKYILIPHOCTh MPSIMBIX W TUIOCKOCTEH, YTOJI MEXKIY
MPSIMBIMH, YTOJ MEXKAY MPSIMOHN M IUIOCKOCTBIO, YIOJ MEXIY TUIOCKOCTSIMU;
YMCHHUE HCIIONB30BaTh IPU PEHICHUH 3aJad U3ydeHHbIC (DAKThI U TEOPEMBI
[UTAHUMETPHH;, YMCHHE OLICHUBATH Pa3Mepbl 00BEKTOB B OKPYIKAIOIIIEM MHUPE;
YMEHHUE ONEPHUPOBATH MOHITHIMHU: MHOTOTPAHHHK, CEUCHHE MHOTOIPAHHUKA,
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NIPaBIJIBHBI MHOTOTPAaHHMK, NPHU3Ma, MUpaMHia, (GUrypa M MOBEPXHOCTh
BpaIICHNs, IWIMHADP, KOHYC, map, cepa, pa3BepTKa MOBEPXHOCTH, CECUCHUS
KOHyCa W IIWJIMHJApPA, HapajulelIbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHE Iuapa,
IUIOCKOCTB, Kacaromasics cepsl, UIHHAPA, KOHyCa; yMEHHE CTPOUTD CEUCHHE
MHOTOTpaHHMKa, H300pakaTh MHOTOTPaHHHMKH, (UIYpBI M TOBEPXHOCTH
BpalIEHHs, UX CEYCHUs, B TOM YHCJIE C IOMOIIBIO JJIEKTPOHHBIX CPEACTB;
yYMEHHE TPUMEHSATh CBOWCTBA T'E€OMETPHYECKUX (UIYp, CaMOCTOSTEIBLHO
(opMyJIMpOBaTh ONpENENICHHUsT W3y4aeMbIX (UIYp, BBIJBHIaTh T'MIIOTE3BI O
CBOMCTBaX M TIIPU3HaKax TIEOMETPHUYECKUX (HUTYp, OOOCHOBBIBATH WIIH
OIIPOBEPTaTh UX; YMEHHUE NMPOBOJNUTH KIACCH(UKAINIO GUTYP MO Pa3IHIHbIM
MIPU3HAKaM, BBITTOJHITE HEOOXOIUMBIE TOTIOJHUTEIbHbIE TOCTPOCHNS;

- yMeTb cBOOOJHO OINEPHUPOBATH HOHATHSAMH: IUIOMAns (GuUrypsl, o0beM
(GUrypsl, BEeIMYMHA YIJa, PACCTOSHUE OT TOYKH O IIOCKOCTH, PACCTOSHHUE
MEXIY MpSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMH, IUIOHansb cgepsl,
IUIOLIA b MOBEPXHOCTH MUPAMHUABI, IPU3MBbI, KOHYCAa, IIMIHHIpa, 00beM KyO0a,
HPSIMOYTOJIFHOTO MapaJuleNIeuIe/1a, TUPaMHU/Ibl, TPU3MBI, IUIHHJpA, KOHYCa,
mapa; yMeHUe HaXOAUTh OTHOLIEHHE 00bEMOB MOTOOHBIX GUryp;

- yMeTb CBOOOJHO ONEPUPOBATh MOHSATHAMH: [BIDKCHUE, NapaulelbHbIH
NEepeHoC, CHMMETpUs Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 000U, TOJ00HBIE (GUTYPHI; YMEHHE pacIO3HABATh PAaBHBIE
1 TofoOHbIe (GUTYpHl, B TOM YHCIE B NPUPOJE, MCKYCCTBE, APXHTEKTYPE;
yYMEHHE  HCIOJIb30BaTh  T€OMETPHYECKHE  OTHOIICHHS,  HaXOJHUTh
reOMETPUYECKHE BEIWYMHBI (JIMHA, YroJl, IUIOManb, 00beM) IPH PEIICHUH
3aj1a4 U3 APYTruX y4eOHbIX MPEIMETOB U U3 pealbHOM XKN3HHU;

- yMeThb CBOOOJHO ONEPHPOBATH IMOHATHAMH: IPSIMOYTOJbHAS CHCTEMa
KOOpJIMHAT, BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMma
BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha YHCIIO, Pa3I0KEHHE BEKTOpa Mo Oa3ucy,
CKaJLIpHOE MPOU3BEJCHHE, BEKTOPHOE IPOM3BEICHUE, YOl MEKAY
BEKTOPAaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIN U KOOPAWHATHBIN METO s
pelIeHus] TeOMETPUYECKHX 3aiad W 3ajad APYIHX Y4YeOHBIX IPEAMETOB;
OTIepPHPOBATh MOHATHSIMU: MaTpuia 2x2 u 3x3, ompenenuTesns MaTpPHUIIH,
TeOMETPUYECKUI CMBICIT OIIPEETUTENS;

- yYMEThb MOJEJMPOBATh peaJbHbIE CHUTYallMd Ha S3bIKE MAaTeMaTHKH;
COCTaBJIATh BBIPAKEHHUS, ypaBHEHHSI, HEPABCHCTBA U X CHCTEMBI 10 YCIOBHIO
3aJa4M, HMCCIIJ0BATh MTOCTPOECHHbIE MOJEIHM C HCIIOJIb30BAaHHEM arlapara
anreOpbl,  MHTEPIPETHPOBATh  IOJNYYEHHBIH  pe3ysibTar;  CTPOUTH
MaTeMaTH4eCKHe MOJIENH C IIOMOIIBI0 TE€OMETPHUYECKUX MTOHSATHH U BETMYNH,
pewiath  CBSI3aHHbIE C HUMH  [PakTHYECKHE  3aJaud; COCTaBJISATh
BEPOSITHOCTHYIO MOJIeJIb M MHTEpPIPETUPOBATh MOJIYYSHHBIH PE3yJIbTaT;
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pelmaTh MpUKIAJHbIE 33Ja4i CPEACTBAMH MaTEMATHYECKOTO aHAIH3a, B TOM
YHCIIe COUATLHO-KOHOMUYECKOT0 B (PH3HIECKOTO XapaKTepa;

- YMEHHUE BHIOMpaTh MOAXOJSIIMNA METOJ JUIS PELICHUs 3a]aud; [IOHUMaHue
3HQYUMOCTH MaTEMaTUKd B M3YYEHWH NPUPOJTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; YMEHHE paclO3HaBaThb IPOSIBICHUE 3aKOHOB
MaTeMaTUKU B HMCKYCCTBE, YMEHUE IPUBOIUTL IIPUMEPbl MaTEMATUYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKH

OK 4. Ocy1iecTBasATh NOUCK U
UCIIOJIb30BaHKe HH(pOPMAIIHH,
Heo0XxoanMoit 11st 3¢ HEeKTUBHOTO
BBITIOJTHEHHS TPO(YECCHOHATBHBIX
3a1a4, MpodecCHOHANBEHOTO U
JMYHOCTHOTO PA3BUTHS

B o6yiacTi eHHOCTH Hay4YHOT'O TIO3HAHUSL:
-chopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAayKH W OOILIECTBEHHOU
MPaKTHKH, OCHOBaHHOTO Ha  JWaiore  KyJbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAaHWIO ~ CBOETO  MecTa B
MOJNUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHHUE S3BIKOBON M YUTATEIHCKOM KyJIBTYpHI
KaK CpPE/ICTBAa B3aUMOJCHCTBUS MEXIY JIIOAbMHU M MO3HAHMS
MUDA;

- OCO3HaHUE IIEHHOCTH Hay4YHOH AEATENbHOCTH, TOTOBHOCTh
OCYIIECTBIIATH ~ IHPOEKTHYI0O U HCCIEIOBaTEIbCKYIO
JIeSITeIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

OBtajieHNe YHUBEPCANbHBIMU y4eOHBIMU TTO3HABATEILHBIMU
JIEHCTBUSAMU:

B) paboTa ¢ mH(popMaIHei:

- BIIaJIeTh HaBBIKaMH MOJTy4eHHs HH(POpMaNy U3 HCTOYHHKOB
PasHBIX THIIOB, CAaMOCTOSITEIBHO OCYIIECTBIISITH MOUCK,
aHaIM3, CUCTEMATH3alMI0 M HHTEPHPETAINI0 MH(POPMAINH
Pa3IMYHbBIX BUJOB M ()OPM MPEACTABICHUS;

- co3JaBaTh TEKCTHl B pPAa3MYHBIX (opMarax ¢ yd4eToM
Ha3HaueHUs MHGOPMALMK W LIENEeBOH ayIuTOpHH, BBIOMpas
ONTHUMANIBHYIO (GOpMY IPENCTABICHHS U BU3yaIH3allUH;

- OLIEHMBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMAIIUH, €€
COOTBETCTBHE ITPABOBBIM M MOPAITBHO-3TUUECKUM HOPMaM;

- WCIOJB30BATh  CpeAcTBA  HMHOOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEICHUN KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M  OPraHM3allMOHHBIX  3aha4 ¢
coOmoneHneM  TpeOOBaHMIT ~ SPrOHOMHMKH,  TEXHHKH
0e301acHOCTH, TMTHEHBI, pecypcocOepekeHns], MPaBOBBIX U
9THYECKNX HOPM, HOPM MH(OPMALMOHHOH 0€3011acHOCTH;

- BJIQ/ICTh HABBIKAMH PACIIO3HABAHMS U 3aIINTHI HH()OPMALIUH,
MHPOPMALMOHHON 6€30MaCHOCTH JINYHOCTH

- YMETb ONEepUpOBaTh MOHATHSIMU: PAlMOHANbHAS (YHKIHS, NOKa3aTeIbHas
GbyHKIYA, CTeTIeHHas byHKIWS, norapupmMudeckas byHKIWS,
TpUrOHOMETpUUeckne (yHKIMHM, oOpaTHble (GYHKIHH; YMEHHE CTPOHTh
rpaduki HM3y4eHHBIX (yHKIWH, WCHOIB30BaTh TpadhUKH IIPU H3YyUCHHH
MIPOLIECCOB M 3aBUCUMOCTEH, NpH pEIICHWH 3aJad W3 JAPYIuX ydeOHbBIX
TIPEAMETOB U 3371a4 U3 pealbHON KHU3HHU; BEIpaXkaTh (JopMynaMu 3aBHCUMOCTH
MEXIy BEITHINHAMU;

- yMeTb  OIEpPHpOBaTh  IOHATHAMHU:
npeoOpa3oBaHHe, YpaBHEHHE, HEPABEHCTBO, CHUCTeMa YpaBHEHUIl U
HEpaBEHCTB, PAaBHOCHUJIBHOCTh ypaBHEHHUH, HEPABEHCTB M  CUCTEM,
palyoHaIbHbIE, UppanroHaIbHbIE, MoKa3aTeJbHbIe, CTETICHHEIE,
JorapupMUYEcCKue, TPUTOHOMETPUYECKUE YpaBHEHHWs, HEPAaBEHCTBA U
CHCTEMBI; YMETh pellaTh yYpaBHEHUs, HEPaBEHCTBA M CHCTEMBI C IOMOIIBIO
pa3iMuHBIX MPUEMOB; pellaTh ypaBHEHHs, HEPaBEHCTBA U CHCTEMBI C
rapamMeTpoM; IPUMEHSTh YPABHEHMS, HEPABEHCTBA, MX CHCTEMBI JJIsI PEIICHUS
MaTeMaTHYeCcKHX 3aJad W 3aJad U3 Pa3IndHbIX 0OJlacTe HAyKH M peasbHON
KH3HH;

- yMeTb CBOOOJHO OIEPUPOBATH TMOHSATHAMH: [BIDKCHHE, MapauleIIbHbIH
MIePEeHOC, CHMMETpUSl Ha IUIOCKOCTM M B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 1M000uMs, TOZOOHBIE (DUTYPBI; YMETh paclo3HaBaTh PaBHBIC
U 10100HbIe QUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh
UCTIOJIB30BaTh T'€OMETPHUUYECKHE OTHOIIEHHS, HaXOAUTh TI'€OMETPHUYECKUE
BEIMYHHBI (JUIMHA, YTOJ, IUIOIaab, 00beM) NPH pPEeIIeHUH 33134 U3 APYTHX
y4eOHBIX IPEAMETOB U U3 pealbHON JKU3HU

TOXKIACCTBO, TOXICCTBCHHOC
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OK 6. PaboTath B KOJUIGKTHBE H
KoMaH[e, 3P PEKTHBHO 00IATHCS C
KOJIJIETaMH, PYKOBOJICTBOM,
MOTPEeOUTEIIMH

OK 7. Bpatb Ha cebs
OTBETCTBCHHOCTbH 3a paboTy
YJICHOB KOMaH/IbI (TIOTYMHECHHBIX ),
Pe3yJIbTAT BBITOTHCHUS 3aTaHUH

TOTOBHOCTb K CaMOpAa3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOIIPE/IeNICHHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-HCCIIeI0BATENBCKOM,
MIPOEKTHOM M COLIMAIBHON NEeATEIbHOCTH;

Osnagenne YHUBEPCAJIbHBIMU KOMMYHUKaTUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas! eSITENbHOCTB!

- MOHUMATh M HUCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOH U
WHIUBHIYyalIbHOI paboThI;

- TOpUHAMATh ~ [EMM  COBMECTHOH  JEATEIbHOCTH,
OpPTaHHM30BBIBATh W KOOPAMHUPOBATH JCHCTBHA 1O €€
JOCTHKEHHUIO: COCTAaBIATh IUIaH ACHCTBHH, pacHpenesiTh
pOJIM C yYETOM MHEHHH y4aCTHHKOB OOCYXXIATh PE3yJIbTATHI
COBMECTHOI paboTBHI;

- KOOpDAMHHMPOBATh W BBINOJHATH pabOTy B YCIOBHUAX
peajbHOro, BUPTYaJILHOTO u KOMOMHHUPOBAaHHOT'O
B3aUMOJICHCTBUS;

- OCYIIECTBJIATH TO3UTUBHOE CTPAaTErHYECKOE MOBEACHHE B
pa3NUYHBIX  CHUTyalMsX, HpOSBIATE  TBOPYECTBO M
BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBiajieHre YHUBEPCAILHBIMH PETYJIITHBHBIMH IEHCTBUSMHU:
T) IpUHATHE ceOs U IPYTHUX JOACH:

- NPUHAMATh MOTHBBI M APTyYMEHTHl IPYTHX JIOACH IpH
aHaJIM3€ Pe3yJIbTaToOB JETEILHOCTH;

- IPU3HABATh CBOE MIPABO M IPABO JPYTHX JIOJIEH Ha OINOKH;
- pa3BHBaTh CIIOCOOHOCTh IIOHUMATh MU C TIO3ULIMHU JIPYTOro
4eJoBeKa

- YMETb OIIEpPHUPOBATh MOHATHUSAMH: CIyYalHBIN ONBIT U CIIy9allHOE COOBITHE,
BEPOSITHOCTD CIly4aHOTO COOBITHS; YMETh BBIUHCIATH BEPOSTHOCTH C
UCIIOJIb30BaHHEM IpaMYECKUX METOJIOB; IIPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXCHUSI BEPOSITHOCTEH, KOMOWHAaTopHble (akThl ¥ (QOPMyNbl Ipu
pEeLIeHUH 33/1a4; OLICHUBATh BEPOSITHOCTH PEajIbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4alHBIMH BEJIMYUHAMHE; YMEHHE MTPUBOJUTH IIPUMEPHI IIPOSIBICHHS 3aKOHA
OOJIBIINX YUCEN B IPUPOHBIX U OOLIECTBEHHBIX SIBICHHSX;

- YMeTb CBOOOZHO ONEPUPOBATh MOHATUAMU: CTENEHb C IIETBIM MOKa3aTeNeM,
KOpeHb HaTypajbHOW CTENEHH, CTCNEHb C PAlMOHAIBHBIM II0Ka3aTeleM,
CTEIEHb C ICHCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKA3aTeNeM, JIorapu(M dncia,
CHHYC, KOCHHYC ¥ TAHI'€HC MIPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOIHO OIEpPHPOBAaTh MOHATHAMH: rpaduK (QYyHKIHH, oOpaTHas
¢GyHKOMA, KoMmmmo3unus (yHKOWi, JuHEHHas QYHKOWSA, KBaJpaTH4Has
(GyHKIMA, CTeNeHHas! QYHKIHS C LEIBIM I0Ka3aTeleM, TPHTOHOMETPUIECKHUE
¢GyHKIMH, OOpaTHble TPUTOHOMETpPHYECKHE (YHKIMM, MOKazaTeldbHas |
aorapupmudeckas GyHKIHH; YMETh CTPOUTh rpaduku (QyHKIUIA, BBITOIHATH
npeoOpa3oBaHus rpauKOB QYHKIIMH;

- yMeThb HCHONB30BaTh Tpadukd (GyHKOMH IS W3y4YeHUsS MPOLECCOB U
3aBUCHMOCTEW MpU pPEILICHHH 3a7ad U3 JAPYTuX ydeOHBIX MPEeIMETOB U U3
peasbHOM JKHU3HU; BRIpaXKaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BeIHIHHAMUY;
- cBOOOZHO ONEPHPOBATh IMOHATHSIMHU: YETHOCTHh (DYHKIHMH, NEPHOANIHOCTD
(YHKIMH, OTPAaHNYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIMH, 3KCTPEMYM
($yHKIMH, HanOoJIbIIee ¥ HANMEHbIIee 3HaYeHUs! (YHKIMHM Ha TIPOMEKYTKE;
yMeTb IIPOBOANTD UCCIIEA0BaHNE (DyHKIUM;

- YMEThb WHCIIOJb30BaTh CBOWCTBA M Tpaduku (QyHKOWMH JUId pereHus
ypaBHEHMH, HEpPaBeHCTB M 3aJad C MapaMeTpaMy; H300pakaTh Ha
KOOPJUHATHOH IJIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHUI, HEPABEHCTB U UX
CHCTEM

OK 8. CamocrosiTensHO
OTPENeNATh 3a1a4Yu
mpodhecCHOHaTBLHOTO U
JIMYHOCTHOT'O Pa3BUTHSI,
3aHUMATHCS CaMOOOPA30BAHUEM,
OCO3HAHHO ITAHUPOBATh
MOBBIIIICHIE KBATHU(PUKAIINN

B o6nactu 1yX0BHO-HPaBCTBEHHOTO BOCITUTAHHUSI:
-- c(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3THIECKOTO

MIOBE/ICHNUS;
- CIIOCOOHOCTH OIEHWBATh CHTYyallMI0O ¥ TPHHUMATh
OCO3HAHHBIE PEILEHUS, OPUEHTUPYICh Ha MOpaIbHO-

HpPaBCTBEHHbIC HOPMbI U IECHHOCTH;,

- OCO3HAHHC JIMYHOTI'O BKJIala B IMOCTPOCHUEC ycTOﬁqHBOFO
Oyyuiero;

- OTBETCTBECHHOC OTHOLICHUEC K CBOUM POJAUTEIIAM U (I/IJ'II/I)
Apyrum 4Yjic€HaM CEMbH, CO3JJdHHUIO CEMbU Ha OCHOBC

- yMeTh OINEpHPOBaTH IOHATHAMU: pAIOHAJIBHBIE, WPPAILIOHAJIBHEIE,
NIOKa3aTeNbHble, CTENeHHBIE, JOorapu(MuYeckue, TPUTOHOMETPUIECKUE
YpaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

- YMETh ONEepUPOBATH MOHATHAMHU: MHOTOTPAaHHHK, CEUeHIEe MHOTOTPaHHHUKA,
Ky0, mapajuiesienumne 1, Npu3Ma, IupaMuia, GUrypa u HoBEpXHOCTh BPaIleHHS,
LWIHHIP, KOHYyC, Imap, cdepa, cedeHus (UTYpHl BpaIIEHHsS, IUIOCKOCTH,
Kacaromiascst cepsl, HIIHHPA, KOHYCa, IUIOMAAb ITOBEPXHOCTH MHUPaMU/IbI,
MIPU3MBI, KOHYCa, IUIMHAPA, IUIoMaab chepsl, 00beM KyOa, IpsSMOYTOIEHOTO
napajJiesienunesa, MTUpaMuabl, IpU3MBbl, [UINHApPA, KOHYyca, 1Iapa; YMEHHE
n300pakaTb MHOTOTPAaHHUKH U TOBEPXHOCTH BPAIIEHHs, HX CEYCHUS OT PYKH,
C TIOMOIIBI0 YEPTESKHBIX HMHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB; YMETh
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OCO3HAHHOTO MPUHATHS LEHHOCTEH CEMEWHON MXU3HU B
COOTBETCTBUH C TpaaAuLUsIMU HapoaoB Poccuu;

OBnajicHNe YHUBEPCATbHBIMU PETYISATUBHBIMU JCHCTBUSIMU:

a) caMOOpTraHU3aITHsL:

- CaMOCTOATENIBHO  OCYILECTBIIATH  ITO3HABATENBHYIO
JESTEbHOCT,  BBIIBJIATH ~ NPOOJEMBI,  CTaBUTh |
(opmynupoBaTh COOCTBEHHBIE 3a7a4d B 0Opa3oBaTEIbHOM
JIeSITEIbHOCTH U )KU3HEHHBIX CUTyallMsX;

- CaMOCTOSITEIBHO COCTaBJSTH IUIAH PEIICHUS IPOOIIEMBI C
YYeTOM UMCIOIIIXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y IPEIIOYTEHUIH;

- 1aBaTh OLICHKY HOBBIM CUTYaLIUsM;

CcrocoO0CTBOBaTh (DOPMHUPOBAHHIO U TPOSBICHUIO IIHPOKON
SPYAHLIUH B pa3HBIX 00JIaCTAX 3HAHUH, IIOCTOSHHO ITOBBIIIATH
CBOM 00pa3oBaTelIbHbII U KyJIBTYPHBIA YPOBEHB;

6) CaMOKOHTPOJb:

HCIIOJIb30BaTh MPUCMBI pe(bJ'ICKCI/II/I A1 OCHKH CUTyaluu,
BBIOOPa BEPHOTO PELICHHS;

- YMETb OLCHHBATb PHCKU W CBOCBPCMCHHO MNPUHUMATH
PCHICHUS 110 UX CHUKCHUIO,

B) OMOIIMOHAIbHBIH HHTEJUIEKT, TIPEIIOTararoII i
c(hOPMHUPOBAHHOCTE:
BHYTPCHHEH MOTHBAIUK, BKIIOYAIOMICH CTpeMJICHHE K

JOCTH)KEHHUIO LENU U yCIeXy, ONTUMU3M, HHHUIUATHBHOCTb,
YMEHHE IeHCTBOBATh, UCXOS U3 CBOUX BO3MOXHOCTEH;

- OMIATHH, BKIIOYAIONEH  CIIOCOOHOCTh  NOHMMATh
SMOIMOHAIEHOE COCTOSIHME JpPYTUX, YYUTBIBATh €ro IpHU
OCYIIIECTBIICHUH KOMMYHHKAIHH, CIOCOOHOCTh K
COYYBCTBUIO M CONIEPEKUBAHUIO;

- COLHMAJbHBIX HABBIKOB, BKIIOYAIONIMX CHOCOOHOCTh
BBICTPAaWBaTh OTHOIIEHUS C APYTHMH JIFOJBMH, 3a00THTHCS,
HPOSIBIISITE MHTEPEC M pa3penaTh KOH(IIUKTEI

pacno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH IPABHUIIbHBIE
MHOTOTPaHHHKUY;

- YMEThb ONEpHUPOBaTh MOHATHUAMU: MNPSIMOYTojbHAs CUCTEMa KOOpIHUHAT,
KOOpAMUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEICHHE,
yTOJI MEXJy BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEIEHIE BEKTOPA HA YHCIO;
HaXOJHTh C ITOMOIIBIO M3YUYEHHBIX (hOPMYIJ KOOPAMHATHI CEPEMHbI OTPE3Ka,
paccTosiHUEe MEXAY ABYyMsI TOUKaMHU

IIK 1.3. IIpou3BoauTh MycKo-
HaJlaJIo4HbIe paboThI IO BBOAY B
JieficTBUE TPaHCIIOPTHOTO
PaAHO3IEKTPOHHOTO
000pyI0BaHUsI PA3IMYHBIX BUJOB
CBSI3U M CUCTEM Nepefiaul JaHHBIX

B yacti TpyA0BOrO BOCIUTAHHUS:

- TOTOBHOCTb K TpyIy, OCO3HaHHE LEHHOCTH MacTepCTBa,
TpyJoiooue;

- TOTOBHOCTb K aKTHBHOM JESITEIbHOCTH TEXHOJIOTUYECKOW U
COLIMANIbHOW HAMPABJICHHOCTH, CIOCOOHOCTh MHHUIMUPOBATD,
IJIAHUPOBaTh M CAMOCTOSATEIBHO  BBINOJHATH  TaKyIO
JIeATEIbHOCTb;

- YMETh BBIOMPATh MOIXOASAIINA HM3YYCHHBIH METOM Ui PEIICHHS 3alavu,
pacmo3HaBaTh MareMaTWyeckue (akThl W MaTeMaTHYECKHE MOJICTH B
MIPUPOJIHBIX ¥ OOLIECTBEHHBIX SBJICHUSX, B UICKYCCTBE;

- yMETb MOJENHUPOBAaTh peajbHblE CHUTyallUM Ha S3bIKE MAaTEeMaTUKU;
COCTaBJISITh BBIPRXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3a/1a4y, MCCJEN0BaTh MOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM armapara
anreOpsl, HHTEPIPETUPOBATH TTOJTy9EeHHBIN pe3ynbTar; CTPOUTH
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[IK 2.3. OcymiecTBIATh HANAAKY,
HAaCTPOMKY, PETYJIUPOBKY U
MPOBEPKY TPAHCIIOPTHOTO
PanuodIeKTPOHHOTO
000pY/I0OBaHUS U CUCTEM CBSI3H B
JTa00PaTOPHBIX YCIOBHSX U HA
00BeKTax

IIK 2.5. U3mepsATh OCHOBHBIE
XapaKTEePUCTUKU THUITOBBIX
KaHaJIOB CBS3M, KAHAJIOB
PagroCBs3H, TPYMIIOBEIX U
JMHEHHBIX TPAKTOB

- WHTEpeC K pasuuyHbBIM cdepaM podecCHOHATHHON
JIEITEIBLHOCTH,

- TOTOBHOCTb U CITIOCOOHOCTh K 00pa30BaHMIO U
caM000pa30BaHUI0 HA MPOTSKCHUU BCCH KHU3HU.

OBajicHHE YHUBEPCANBHBIMU YYCOHBIMU TO3HABATCIHLHBIMHU
NEUCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE JCHCTBU:

- CaMOCTOATEIBHO (OPMYyIUPOBaTh M aKTYaIU3UPOBATh
mpo0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK WIIH OCHOBAHHMS JIJIS
CpaBHEHMSI, KJIACCU(PUKAIIUN U 000OIICHHUS,

- ONpENCNATh e JEATSIBHOCTH, 3aTaBaTh MapaMeTphl U
KPUTEPUH UX JOCTHIKCHHUS,

- BBIABIATH 3aKOHOMEPHOCTH W  TIPOTHBOpPEYHS B
paccMaTpUBaeMbIX SBJICHUAX;

- BHOCHUTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHUBATh
COOTBETCTBHE pE3yJbTATOB IIESIM, OIICHHUBATh PHCKH
MOCIIEICTBUN JIESITEILHOCTH;

- pa3BHBaTh KPEATUBHOE MBINUICHUE TPH PEIICHUU
JKU3HEHHBIX TIPOOIIEM

0) 6a30BBIC UCCIIEIOBATEIILCKHE ICHCTBHS:

- BIAQNETh HAaBBIKAMH  Y4eOHO-HCCIIENOBATENBECKON U
MIPOCKTHOH NEATETHHOCTH, HABBIKAMH Pa3pelIeHus IIPOOIeM;
- BBISBIISATH MPWYIHHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJIM3UPOBATh 3a/1a4y, BEIIBUTATh THUIIOTE3Y €€ peIICHus,
HAaXOMUTh  aPryMEHTBI  JUIS  JOKa3aTejbCTBA  CBOMX
YTBEPIKICHHIA, 3a/1aBaTh MAPAMETPhI U KPUTECPHUHU PEIICHUS,

- aHAJIU3UPOBATh IOJYYCHHBIC B XOJAE PEIICHHUS 3a7add
pe3ybTaThl, KPUTUYCCKH OICHUBATH HX JIOCTOBEPHOCTb,
MPOTHO3MPOBATH H3MEHEHUE B HOBBIX YCIOBHUSX;

- yMeTh [E€PEHOCHUTh 3HAHHS B I[I03HABATCIBHYID U
MPaKTUIECKYIO 00JIACTH )KH3HECSTEIbHOCTH;

- YMETh HWHTETPUPOBATh 3HAHHS W3 PA3HBIX IPEIMETHBIX
obnacreit;

- BBIBUTaTh HOBBIC HJCH, IIpEAiaraTb OPHTHHAIBHBIC
MOJIXO/IBI U PEIICHUS.

OsBnagenne YHHUBEPCaIbHBIMU KOMMYHUKATHBHBIMH
JIEUCTBUSIMU:

a) obnieHue:

MaTEMaTHICCKUE MOACIIA C ITOMOIIBKO T'€OMETPUICCKUX MIOHATHH 1 BCJIINYHWH,
peaiate CBA3aHHBIC C HUMHN TIPAKTUIECCKNE 3aJa4u, COCTaBJIATh
BEPOATHOCTHYIO MOJACIb W HHTCPIPECTUPOBATH HOJ'Iy‘IeHHLIﬁ PE3YIbTAT,
peuiaTh MpUKIaAHbIC 3adaun CPEACTBAMU MATEMATHYCCKOI'O aHaJiu3a, B TOM
YHUCJIC COIUAJIbBHO- S3KOHOMHNYCCKOI'O U (I)I/I3I/I‘~IGCKOFO XapakTepa
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- OCYILECTBIIATH KOMMYHHUKAIIMN BO BCEX chepax KU3HU;

- pacto3HaBaTh HeBepOaIbHBIEC CPEICTBA OOIIEHS, IOHNMATh
3Ha4YeHHE COIMAIBbHBIX 3HAKOB, PACIIO3HABATH MPEANIOCHUIKH
KOH(IMKTHBIX CUTYallMd U CMSr4aTh KOH(IIUKTHI;

- BIaJeTh  pPa3IMYHBIMH  crocobamu  oOlmeHHS |
B3aUMOJICHCTBUS;

- apryMEHTHPOBAaHHO BECTH JHalor, YMeTh CMAr4arhb
KOH()JIMKTHBIE CUTYaLNH;

- Pa3BEpHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHUS C
HCTIONIb30BAaHHUEM S3BIKOBBIX CPEZCTB;

0) COBMeCTHasI ICATEIIFHOCTB:

- IOHUMaTh M HCIIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW M
WHIUBHIyaJIbHOI paboThI;

- BEIOMpaTh TEMAaTHKy M METOIBI COBMECTHBIX NEHCTBHH C
y4eTOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH KaXk[JOro 4ieHa
KOJIJICKTHBA;

- IpUHUMATh eI COBMECTHOM HEATEIILHOCTH,
OpraHU30BBIBATb U KOOPJMHUPOBATb JEUCTBUSA IO €€
JIOCTHKEHUIO: COCTAaBJIATh IUIAH JEUCTBUM, paclpencisiTh
POJIH ¢ yUeTOM MHEHHH YYaCTHHKOB, 00CY>KAaTh PE3yNbTaThl
COBMECTHOI paboTHI;

- OIIEHMBATh Ka4eCTBO CBOETO BKJIA/Ia M KAKIOI0 y4acTHHKA
KOMaH 16l B 00IIHMi1 pe3ysbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;
- IpeAJIaraTh HOBBIE IMPOEKTHI, OLEHUBATH MIECH C TMO3UINA
HOBU3HBI, OPUTHHAILHOCTH, MTPAKTHYECKOH 3HAaYNMOCTH;

- KOOpAUHUPOBAThL W  BBINOJIHATH pa60Ty B YCJIOBHUAX
peanbHOroO, BUPTYaJIbBHOI'O u KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYHECTBJIATE NMO3UTUBHOC CTPATETUYCCKOE IOBCIACHHUC B
Ppa3JIMYHbIX CUTyanusix, TIPOSABIIATH TBOPYECTBO u
BoOOpakeHne, ObITh MHUITHATUBHBIM
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2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM U CIHUILIMHBI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Bup yueOHoii paboTbl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 410
B T.4.

OcHoBHOe coiep:KaHue 244
BT. 4.:

TEOPETHUECKOE 00yUueHue 220
MPAKTUYECKHUE 3aHITUS 24
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHNe (CoepKaHue 56
MPUKJIAJTHOTO MOYJIsA)

BT. U..

TeopeTu4ecKoe o0ydeHne -
NPaKTUYECKUE 3aHATHS 56
CamocrosiTesibHasi padoTa 00yyaOuIuXcst 110

IIpome:xxyTounast arrecTanus B gopme 1 pepeHIUPOBAHHOIO 3a4eTa
(1 cemectp)

IMpomexxyTounas arrecTanus B popme F3k3ameHna (2 cemecTp)
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

HaumenoBanme pasieon u Tem Copep:xaHue yuedHOro MaTepuaJia (0CHOBHOe H MPodecCHOHATBLHO-OPHEHTHPOBAHHOE), Oo0bem dopmupyemble
naﬁopaTopHMe U IMIPAKTUYCCKHE 3AHATHUHA, CAMOCTOATEC/IbHAs paﬁoTa 06yqamumxcsl 4acCcoB KOMIICTCHIIUH
1 2 3 4
Paznea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 30 OK 1.,0K 3,
Tema 1.1 Lenp u 3amaun Cojaepsxanue yueOHOT0 MaTepuaJia 2 OK 4., 0K 6.,
MaTeMaTHKH [PH OCBOEHUH Ba3oBble 3HAHUS ¥ YMEHUS [10 MaTEMATHKE B IIPO(ECCHOHAILHON U B IIOBCEAHEBHOM IEATENBHOCTH OK 7., 0K 3.,
CHEHAIBHOCTH OK 9.,
Tema 1.2 Yncia v BEIYUCIICHUSL. Conep:xkanne y4e0HOro MaTepuajia 2 MK 1.3., IIK 2.3,,
Bripaxenus u npeobpa3zoBaHust JelicTBUs HaZl TOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U AE€CATHYHBIMH 1K 2.5.
JqpobsiMu. JledcTBHS O CTENEHSIMHU, POPMYITBI COKPALICHHOTO YMHOXEHHUS
Tema 1.3. 'eometpust Ha miockoctu | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHUE 2
Buzp! miockux Gpuryp u ux miomajs. [IpakTHKO-OpHeHTHPOBAaHHEIE 331a4H B Kypce TeOMETPHH Ha
IUIOCKOCTH
B TOM YHcJIe IPAKTHYEeCKUEe 3aHATUS 2
[Tpaktruueckoe 3ausarue Ne 1
Pemienne mpakTUKO-OPHEHTHPOBAHHBIX 3324 B Kypce TeOMETPHUH Ha MIIOCKOCTH
Tewma 1.4 IIpouenTtHbie Boiuucnenus | Coaep:xkaHue yueOHOro MaTepuaJia 4
IIpocThie NpOLUEHTHI, pa3Hble cnoco0bl MX BhIYMCIEHUs. CI0KHbBIE IPOLEHTHI 2
B TOM YHCJIe PAKTHYeCKHe 3aHATHS 2
[Ipaktrueckoe 3ansatue Ne2
IIpoueHTHBIE BEIYUCICHUS
Tema 1.5 YpaBHenus u HepaseHcTBa | Conep:kaHue y4eOHOro MaTepuaJa 4
JluneliHble, KBaJpaTHbIE, IPOOHO-TIMHEHHbBIC YPABHEHHUS] M HEPABEHCTBA 2
B TOM YHCJIe MPAKTHYeCKHe 3aHATHS 2
ITpaxTrueckoe 3ansTue Ne 3
YpaBHEHHS U HEPABEHCTBA
Tema 1.6 Cucremsl ypaBHEHHI U Coaepxxanue y4eOHOT0 MaTepHuaJia 6
HEPABEHCTB CriocoObl penieHusl CHUCTEM JIMHEHHBIX ypaBHeHuH. [loHsTus: Matpuna 2x2 u 3x3, onpeaenurenb
matpuiel. Metox ["aycca. CucreMbl HelMMHEHHBIX ypaBHeHUH. CHCTeMbl HEPABEHCTB
Tewma 1.7 BxogHON KOHTPOIB Coaepxanue yueO0HOro MaTepuaJia 2
Brruncnienus u npeobpa3oBanusl. YpaBHEHHUs M HEpaBeHCTBA. ['eoMeTpHs Ha IMIIOCKOCTH.
KonTponbnas padora Ne 1
CamocTtosTeqbHast paboTa 00y4yaronuxcs 8
[IpopaboTka KOHCHEKTOB 3aHATUH, Y4eOHBIX M JOTOJHUTEIBHBIX M3AaHUHU (10 BOIpOcaM K pas3fesiaM M IJIaBaM Y4YeOHBIX H3JaHui).
Pemenune 3aga4 o n3y4eHHbIM TeMaM. [1oAroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSAM
Paznen 2 IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 26 OK 3., 0K 6.,
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Tewma 2.1. OCHOBHBIE TOHATHUSA Coaeprxanue yueOHOr0 MaTepuaJia 2 OK 7., 0K &,
crepeoMeTpun. Pacmonoxkenne IIpenmer crepeomerpun. OCHOBHBIC TOHATHSA (TOYKa, MpsAMas, IUIOCKOCTh, IPOCTPAHCTBO). OK 9.,
MIPSMBIX U TIOCKOCTEH OcHoBHBIE aKCHOMBI cTepeoMeTpur. llepecekaromuecs, mapayieNbHbIe W CKPEIIMBAIOIINECS K 1.3.,1IK 2.3,
npsMeie. [Ipu3HaKk M CBOWCTBO CKpEIIMBAIOIIMXCS MNPsIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIC [K 2.5.
buryps.
Tewma 2.2. IlapannensHOCTh IpsiMBIX, | Colep:kaHue y4eOHOro MaTepuasa 4
MIPSIMO | TNTOCKOCTH, TFIOCKOCTEH ITapamrensHbie TipsMast u TutockocTs. Ompenenenne. [Ipu3Hak. CBoiicTBa (C TOKa3aTEIHCTBOM).
[Mapannensueie mnockoctu. Onpenenenue. [lpusnak. CpolicTBa (c mokazatenbcTBoM). TeTpasap u
ero aneMmeHtsl. [lapamnenenumen u ero aneMeHTh. CBOICTBAa MPOTHBOMONOXKHBIX TpaHed H
JraroHasnei napamuienenunena. [loctpoenue ceuenuil. Pemenue 3amad.
Tewma 2.3. IlepneHAUKYISIPHOCTD Coaeprxanue yueOHOro MaTepuaJia 2
HIPSAMBIX, IIPSIMOU U IIJIOCKOCTH, IlepnenaukyisapHeie npsMble. IlapaiensHble INpsMbIE, NEPIEHIUKYISIPHBIE K IUIOCKOCTH.
IJIOCKOCTEH [Ipu3Hak NepHneHAMKYJISPHOCTH HpsiMOoM M mmiIockocTH. JlokazatenbcTtBo. llepnenaukymnsp u
HaknoHHas. IlepneHmuKyssipHBIE IUIOCKOCTH. IIpH3HAK NEPHEHAMKYIAPHOCTH IIJIOCKOCTEH.
JoxkasarenbcTBo. PaccTosiHMSI B IPOCTPAHCTBE
Tema 2.4. Teopema o Tpex Conep:xanue yueOHOro MarepuaJia 4
HNEPIEHANKYIIIPAX Teopema o Tpex nepneHAuKyIsipax. JlokazaTenbCTBO. YT MEXAY NPSIMOU U IJIOCKOCTBIO. YTOI
MEXIY IIOCKOCTSIMU
Tewma 2.5.I1apannensHele, IIpojeccnoHaIbHO-OPUEHTUPOBAHHOE COlCPKAHHE 4
NEPIICHAUKYIISIPHBIE, Akcuombl ctepeoMeTpud. [lepneHauKyIIpHOCTh MPSIMON M IUIOCKOCTH, NMapajuleIbHOCTh JIBYX
CKPELIMBAIOLINECS MPSIMbIC IPSAMBIX, NEPICHANKYILSIPHBIX UIOCKOCTH, NEPICHIUKYISIPHOCTb INIOCKOCTEH
B TOM 4HcJIe IPaKTHYeCKUEe 3aHATHS 4
IIpakTrueckoe 3anstue Ne 4, 5
[MapannenpHble, NEPIEHIUKYISIPHBIE, CKPEIIMBAIOIIHE TIPSIMbIE
Tema 2.6. Pemenne 3amad. [Ipsmeie u | Conep:xaHue yueOHOro MaTepuaJia 2
IUIOCKOCTH B IPOCTPAHCTBE PacnosnoxxeHue npsiIMbIX M IJIOCKOCTEH B mpocTpaHcTse. [leprneHauKyaspHOCT U MapaiebHOCTD
npsAMBIX 1 ockocted. CkpermnBatomuecst npsimbie. Kontponsaas padorta Ne 2
CamocTtosTeabHast paboTa 00y4aronuxcs 8
(c ucnosb3oBanueM Mutepret pecypcos u I1K: http://uztest.ru)
[IpopaboTka KOHCHEKTa 3aHATHS, YU€OHBIX W JONOJIHUTENbHBIX M3gaHud. [louck, aHanu3 U OLEeHKa JOMOJIHUTEIBHON MH(pOpMaLKU 1O
coJiep>)KaHUI0 Y4eOHOTO Marepuaia W OINpeJelieHHI0 MPodeCCHOHAIBHO 3HAYMMBIX 3ajiad. Pemenne 3apa4 u ynpaxseHuid. [loaroroska
JokJaioB (cooOenwii). [ToaroToBka K KOHTPOIBHOM pabore
Pa3zpnen 3. KoopanHaTtsl M BEKTOPBI 24 OK 4.,0K 6.,
Tewma 3.1 JlexapToBsl koopauHaTel B | Conep:kaHue y4e0HOro MaTepuasa 4 OK 7., 0K &,
npocrpaHcTse. PaccrosiHne Mex Iy JlexapToBbI KOOPAMHATHI B MPOCTpaHCTBe. [Ipocreiiiie 3amaun B KOOpAWHATAaX. PaccrosHume IK 1.3, IIK 2.3.,
AByMs Toukamu. KoopiuHaTs! MEXIY IBYMsI TOYKaMH, KOOPIMHATHI CEPETMHBI OTPE3Ka IK 2.5.
cepeIMHbI OTpe3Ka
Tewma 3.2 Bekropsl B npoctpancTBe. | Conep:kaHue y4eOHOro MaTepuaJa 6
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VYron Mexay Bektopamu. CkansipHoe
[IPOU3BEIEHIE BEKTOPOB

Bexkrtopsl B npoctpancTBe. COXEHUE W BBHIUUTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHUCIO.
Kowmmanapasie BekTopbl. CKalsipHOE MPOW3BEAEHHE BEKTOPOB. PasznmokeHHe BEKTOpa IO TpeMm
HEKOMIUIAaHAPHBIM BeKTOpaM. KoopIawmHAaTBl BEKTOpa, CKAIIpHOE IPOW3BENECHHE BEKTOPOB B
KOOPJIMHATAX, YroJl MEXAy BEKTOpaMH, Yroll MEXAYy MPsSMON U IUIOCKOCTBIO, YIONl MEXKIy
IJIOCKOCTSMHE. Y paBHEHHE TUIOCKOCTH. | €OMETPpHUISCKUIA CMBICI ONPEIETUTENS 2X2

Tema 3.3 IlpakTuko- IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEPKAHHE 4
OpPHEHTHUPOBAHHBIC 32/1a41 HA KoopnunatHass mimockocTh. BbUncieHne  paccTOSHHM ¥ IUIOMIAJedl Ha  TUIOCKOCTH.
KOOPAWHATHOW TIOCKOCTH KonnuecTBeHHBIE pacueThl
B TOM 4HCJIe IPAKTHYEeCKHE 3aHATUS 4
IIpaktraeckoe 3anstre Ne 6
KoopnunartHas miockocTs. Beruncnenne paccTosiHAN Ha TIIOCKOCTH.
IIpaxTrueckoe 3ansrue Ne 7
Briuncnenue miomaaei Ha miockocTi. KonmyecTBeHHbIE pacueThl
Tewma 3.4 Pemienue 3aad. Cojep:xaHue y4eOHOr0 MaTepuaja 2
Koopaunate!l u BEKTOpbI JexapToBel KOOpAMHATHI B MpocTpaHCcTBe. BekTopsl B mpoctpaHcTBe. ClokeHHEe W BBIYUTAHHE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha yucyio. KoMiuianapasle BekTopbl. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB. Pa3noxeHne BEeKTOpa MO TpeM HEKOMIUIaHapHBIM BekTopam. [lpocreifmue 3amaum B
KoopanHaTaXx. KoopawHaTel BEKTOpa, pAacCTOSHHE MEXAY TOYKAMH, KOOPIUHATHI CEepPeIrHBI
OTpe3Ka, CKaJIIpHOE IPOU3BEICHIE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, YTOJI MEXIY
MPSIMOH ¥ IIIOCKOCTBIO, YTOJI MeX Iy mockocTsiMi. KonTponeHas padora Ne 3
CamocrosiTeqibHAsA padoTa 00y4ar0INXCH 8
CucremaTnueckast mpopab0oTKa KOHCIIEKTOB 3aHSTHH, Y4eOHBIX U JOMONHUTENBHBIX M3JaHui. Perienne pa3nuuHbix nMpodhecCHOHaTbHBIX
3aj1a4; oTpeielieHue METOIOB M CTIOCOO0B MX PELICHHs ; OlIeHKa UX 3P PEKTHUBHOCTH U KadecTBa. [IoMCK, aHaIH3 U OlIeHKa JTOMTOTHUTEIBHON
nHGOPMAITUH 110 COACPKAHNIO YIeOHOTO MaTepHalia ¥ ONPEeNICHUI0 PO ECCHOHATLHO 3HAYUMBIX 33184
Pasnes 4. OcHoBbI TpUroHoMerpun. Tpuronomerpuieckue PyHKIHH 50 OK 1., 0K 3,
Tewma 4.1 TpuronomeTpuueckre Coaeprxanue yueOHOro MaTepuaJia 4 OK 4., 0K 6.,
(YHKIMH TIPOU3BOJILHOTO YIJIa, Pajuannas mepa yria. [IOBOPOT TOYKM BOKPYI Hauajia KoopauHatr. OnpejelieHHe CHHYyCa, OK7.,0K 8.,
yucia. PanuanHas v rpanycHas Mepa | KOCHHYca, TaHT€HCA M KOTAHIeHCa. 3HAKW CHHYCa, KOCHHyCa, TAHMeHCa W KOTAHTEeHCa I10 OK 9.,
yria YEeTBEPTSAM. 3aBUCHUMOCTh MEX/y CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT€HCOM OJHOT'O M TOTO IK 1.3, 1IK 2.3.,
JKe yria IIK 2.5.
Tema 4.2 OcHOBHBIE Conep:xaHue yueOHOro MaTepuaJa 4
TPUTOHOMETPHUUYECKUE TOXKIECTBA. Tpuronomerpuueckue ToxxaecTsa. CHHYC, KOCHHYC, TAHTEHC M KOTAHT€HC YIJIOB 0. U - o.. DOpMyIisl
DopMy bl IPUBEAEHUS NpUBEACHUS
Tema 4.3 Cunyc, KOCHHYC, TAHT€HC Conep:xaHue yueOHOr0 MaTepuaJa 6

CYMMBI U Pa3HOCTH JIBYX YTJIOB.
CuHyC U KOCUHYC JBOMHOTO yIJIa.
®opMyIIbl TOJIOBUHHOTO YIia

CymMma u pa3zHocTh cuHycoB. CyMMa U pa3HOCTb KOCHMHYCOB. CHHYC U KOCHHYC ABOHHOIO yrja.
®opmyiiel TONOBUHHOrO yria. IIpeoOpa3oBaHus CyMMBl TPUTOHOMETPUYECKMX (QYHKLUUI B
NpoM3Be/leHHEe M NPOM3BEICHHS B CyMMY. BBIpaKeHHWE TPUTOHOMETPHUYECKHX (PyHKIMH uepes
TaHTE€HC TIIOJIOBMHHOTO apryMmeHTa. [IpeoOpa3oBaHHs MNPOCTEUIIMX TPUTOHOMETPUYECKUX
BBIPAKCHHUI
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Tewma 4.4 ®@yHKINHU, NX CBOWCTBA.
Crroco6sI 3amanust GpyHKITHI

Conep:xaHue yueOHOro MaTepuaJia

OO0nacth onpesielIeHNs] 1 MHOXKECTBO 3HaUYeHUH (QyHKIUI. YETHOCTh, HEYETHOCTD, TIEPHOAMIHOCTD
¢dbyaknmid. Crioco0b! 3ananus QyHKIAN

Tewma 4.5 TpuroHomMeTpuuecKre Coaeprxanue yueOHOro MaTepuaJia 2
(yHKIUU, UX CBOWCTBA U rpaduKu OO6nacte ompeneneHus W MHOXKECTBO 3HAUYCHUH TpUrOHOMETpuueckuX (GyHKuui. YETHOCTD,
HEYETHOCTD, IEPUOINIHOCTh TPUTOHOMETprUYecKiX (hyHKIMH. CBOKCTBA U rpaduKi QYHKIHNA y =
COSX,y=sinX,y=tgX,y=ctgXx.
Tewma 4.6 [IpeodpazoBanue rpaduko | Comep:kaHue y4eOHOT0 MaTepuaia 2
TPUTOHOMETPUYECKUX (PYHKIUH Cxatve W pacTsbkeHHe TpaukoB TpuroHomerpudeckux (ynkouid. [IpeobpazoBanue rpadukos
TPUTOHOMETPUUECKUX (PYHKIUH
B TOM 4HcJIe IPaKTHYeCKUe 3aHATUS 2
IIpaxTrueckoe 3anstue Ne 8
[TpeoOpazoBanue rpa@UKOB TPUTOHOMETPHUUECKUX (PYHKITHIHA
Tema 4.7 Onucanue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/IEPKAHHE 4
MPOM3BOJCTBEHHBIX MIPOLIECCOB C Hcnonp30BaHME CBOMCTB TPUTOHOMETPHUECKUX (PYHKIMHA B IPO(heCcCHOHATIBHBIX 3a1a4ax
HOMOIIBIO TPaQUKOB QYHKIMIH B TOM YHCJ/I€ NPAKTHYECKHE 3aHATHUSA 4
IIpaxTrueckoe 3anstue Ne 9, 10
Hcnionp3oBaHue CBONCTB TPUTOHOMETPHUECKHX (PYHKIMIA B MPO(eCCHOHATBHBIX 3a/1a4ax
Tewma 4.8 O0paTHbIC Conep:xanue yue0HOT0 MaTepHaJa 2
TPUTOHOMETPUYECCKUE (DYHKITUU OOpartHbBIe TPUrOHOMeTpHUIecKue GYHKITMH. VX cBolicTBa M rpadyuKu
Tema 4.9 TpuroHomeTpudeckue Conep:xaHue yueOHOro MaTepuaJa 6
YpaBHEHUS U HEPABEHCTBA VYpaBHeHHne cos X = a. YpaBHeHHE Sin X = a. YpaBHeHHWe tg x = a, ctg x = a. Pemenue 4
TPUTOHOMETPUYECKUX YPaBHEHHH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUUECKHE
YpaBHEHHS1, CBOAALIMECS K KBaJIPaTHBIM, PeLIaeMble pPa3ioKeHUEM Ha MHOXHUTENN, OAHOPOIHBIE.
[Ipocreiinme TPUroHOMETPUUECKUE HEPABEHCTBA
B TOM 4HCJie IPAKTHYEeCKHE 3aHATUS 2
IIpakTrueckoe 3anstre Ne 11
IIpeoOpa3zoBanue rpaKOB TPUTOHOMETPHUUECKUX (PYHKIIHH
Tema 4.10 Cuctemsr Conep:xaHue yueOHOro MaTepuaJa 4
TPUTOHOMETPUYECKUX YpaBHEHUH CucTeMbl MPOCTEHIINX TPUTOHOMETPHUYECKHUX YPAaBHEHUH
[Ipeobpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKEHUH. PellieHre TpUroHOMeTpUIeCKUX ypaBHEHUH
Y HEPaBEHCTB B TOM UYHMCJIE C UCIIOJIb30BaHueM cBOMCTB GpyHKImiA. KonTponsHas padota Ne 4
CamocTtosTeqbHast paboTa 00y4yaronuxcs 14
[IpopaGoTka KOHCIIEKTOB 3aHATHH, YIEOHBIX M TOTIOJHUTENbHBIX U3JaHUH (TI0 BOTIPOCaM K pa3/ieiaM U TiiaBaM YYeOHBIX H3TaHu ).
[ounck, ananus u orieHKa UHGOPMAIMK IO COAEPKaHHIO0 yUeOHOrO MaTeprana 1 ONpelesIeHHIO 3aJa4 CBOEro MpoecCHOHANBHOTO U
JUYHOCTHOTO pocTa. [loAroroBKa K MpakTHYECKOMY 3aHATHIO C UCIIOJIb30BAaHUEM METOAMYECKUX PEKOMEHIAINN peroaaBaTes.
OdopmiieHne 0TIETa IO MPAKTHUSCKUM 3aHSITHSIM.
Pa3pgen 5. KommiekcHble ynciaa 12 OK1.,0K 3.,
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Tema 5.1 KommuiekcHele uncna Coaeprxanue yueOHOr0 MaTepuaJia 4 OK 4., 0K 6.,
Ilonsitne xommuiekcHoro umcna. CompspKeHHBbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT OK 7., 0K8&,.,
KOMIDIEKCHOTO  ymcia. @DopMa  3amucH  KOMIDIEKCHOTO — 9ucia  (TeoMeTpudeckas, OK 9.,
TPUTOHOMETpHUUECKasl, anredpandeckas). ApupmMeTniyeckue IeHCTBUS ¢ KOMIUICKCHBIMU YHCIAMH K 1.3, 1IK 2.3,
Tema 5.2 TlpumeHeHne IpodeccHoHaIbLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 4 IK 2.5.
KOMILJICKCHBIX YHCEl BeimonHeHne pacyeToB C IMOMOINBIO KOMIUIGKCHBIX 4ucen. Ilpumepsl uncnonb30BaHUA
KOMIIJICKCHBIX YUCEI
B TOM 4HCJIe IPAKTHYECKHE 3aHATHS 4
IIpaxTrueckoe 3anstue Ne 12, 13
BeinonHeHne pacyeToB ¢ IOMOLIbIO KOMIUIEKCHBIX YHcell. Vcronp30BaHne KOMIUIEKCHBIX YHCEIN B
mpodeCcCHOHATBHBIX 3a1a9ax
CamocTtosiTeqbHast paboTa 00y4yaromuxcs 4
(c ucone3zoBanuem MutepHet pecypcos u ITK: http://uztest.ru/)
CuctemaTnyeckast mpopaboTKa KOHCIIEKTOB 3aHATHH, Y4€OHBIX U JOIOJHUTENBHBIX M3JaHUU. Pernrenue pa3nuuHbIx npodecCHOHATbHBIX
3aj]a4; oTpeielieHue METOIOB M CTIOCOO0B HX PELICHHUS; OIIeHKa HX 3 QEKTUBHOCTH U KadecTBa. [IonCK, aHaIM3 1 OlleHKa TOMTOTHUTEIBHOM
WHOPMALIUH 0 COJeP KaHUI0 YUeOHOTr0 MaTepHaja U ONpeAeiIeHUI0 MPodhecCHOHAIBHO 3HAYMMBIX 3a/1a4
Paznen 6. [Ipon3Bognas GpyHKINH, ee MPUMEHEHHE 46 OK 1.,0K 3.,
Tema 6.1 ITonsTHEe MPOU3BOAHOM. Cojep:xaHue y4eOHOr0 MaTepuasa 2 OK 4., 0K 6.,
@opMyIIbl U IIpaBUIIa OmnpenesneHne 4HCIOBOM MOCIENOBATENBHOCTH M CIIOCOObI ee 3amaHus. CBONCTBAa YMCIIOBBIX OK7.,0K8.,
andepeHnpoBaHus nocienoBarenabHocTeil. Onpenenenue Ipeaena IMOCIeI0BATEbHOCTH. BbIYHCIEHHE IIPENEIOB OK 9.,
nocienosarenpHocreit. Ilpemen ¢yHkiuu Ha OeckoHewHOCTH. I[lpemen (YHKIMH B TOYKE. IIK 1.3, 1IK 2.3.,
ITpupamenune aprymenra. [lpupamenue gyHkuun. 3agaun, NPUBOAIIINE K TOHATHIO TPOU3BOIHOM. IK 2.5.
Onpenenenre Npou3BOIHONW. AJITOPUTM OTHICKAHUSI POU3BOTHON
Tema 6.2 [Ipou3BOIHBIE CYMMBEI, Conep:xanue yueOHOro MaTepuaJia 4
Pa3HOCTH NPOMU3BENEHHSI, YACTHOTO Dopmyiel auddepennuposanust. Ilpasuia nuddepeHunpoBanus
Tema 6.3 IIponsBonHble Coaepxxanue yueO0HOT0 MaTepHuaJia 4
TPUTOHOMETPUIECKUX (DYHKITUH. Onpenenenue cnoxuoil pyHkuuu. [IponsBoanas tpuronomerpuueckux GyHkuuid. [IpousBognas
[Tpoun3BojHast CJI0XKHON (DYHKIIUU CJI0HOW (PYHKIIMU
Tema 6.4 ITonarue o HenpepsiBHOCTH | Conep:kaHue y4eOHOro MaTepuaJa 2
¢yHkunu. Meton MHTEpBaNIoOB Ilonsitue HempepbiBHOW —¢(yHkumu. CBoiicTBa HempephlBHOM  ¢GyHKuuu. CBS3p  MEXIy
HENPEPHIBHOCTHIO U AU PepeHIIMPYEMOCThIO (HYHKIIUKM B TOUKE. AJTOPUTM PELICHHUS HEPABEHCTB
MCTOJIOM MHTCPBAJIOB
Tema 6.5 I'eomeTpuueckuii u Coaepxanue y4eO0HOT0 MaTepuaJia 4
(u3nUecKuii CMBICI IPOU3BOAHOM I'eomeTpryeckuii CMBICI TPOM3BOJHOMN (PYHKLIMH — YTIIOBOK KO3(h(UITMEHT KacaTenbHOM K rpaduky
(GYHKIMU B TOYKe. YpaBHEHHE KacaTeJbHOW K TIpaduKy (QYHKIUH. AJNTOPUTM COCTaBIICHUS
ypaBHEeHHs KacaTenbHol K rpaduky dynkmm y=f(x)
IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COIEPKAHHE 2
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Tema 6.6 ®u3nUeCKU CMBICIT
MIPOW3BOAHON B PO eCCHOHATBLHBIX

Ousnueckuii (MeXaHUIECKHUiT) CMBICT POU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHH t:
v=S'(t)

3amavgax B TOM 4HCJie IPAKTHYECKHE 3aHATUS 2
[Ipaktuueckoe 3ansatue Ne 14
Ouznueckuii (MeXaHUIECKUiT) CMBICT MPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH 1
v=S'(t)
IIpoMe:xxyTouHas arTecTanus B ¢popme nud@epeHHPOBAHHOIO 3a4eTa
Tewma 6.7 MonotonHocTs pyHKIHA. | Conep:kaHue y4eGHOro MaTepuaJa 4
Touku sxcTpeMyma Bospactanne n yObiBanme (hyHKIIUH, COOTBETCTBHE BO3pACTaHWA W yObIBaHWS (YHKIHH 3HAKY
npou3BoAHoi. [loHATHE NPOM3BOMHON BBICHIETO TOPSIKA, COOTBETCTBHME 3HAKa BTOpPOU
MPOU3BOJHOM BBHITYKJIOCTH (BOTHYTOCTH) (YHKIIUH Ha OTpe3Ke. 3aaull Ha MAKCUMYM U MHHUMYM.
[lonsiTe acUMNTOTHI, CIOCOOBI WX ONpeAeNeHHS. ANTOpPUTM WcclenoBaHus (GyHKOIUH U
MTOCTPOEHHS e¢ rpadrKa ¢ TOMOIIBI0 MPON3BOAHON. IpoOHO-THHEHHAS (QYHKITHS
Tema 6.8 UccnenoBanue Gpynkuuii 1 | Comep:kaHue y4eOHOro MaTepuaia 4
MOCTPOCHUE TPauKOB HccnenoBanne QyHKIMHM HA MOHOTOHHOCTb M [TIOCTPOCHHUE TPadUKOB.
Tewma 6.9 Haubomnbinee u Coaepsxanue y4e0HOT0 MaTepHuaJia 2
HauMeHbIIIee 3HAYCHUS (DyHKIHH Haxoxnenrne HamOONBIIET0O W HAWMEHBIIETO 3HAUYeHUH (QYHKIWH, MOCTpoeHHE TpaduKoB
MHOTOYICHOB C UCIIOJIb30BAHMEM allllapaTa MaTeMaTHIeCKOro aHalnu3a
Tema 6.10 Haxoxxnenue IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COIEPKAHUE 4
ONITUMANBHOTO PE3yJbTaTa ¢ HaunmMenbinee u HanOonblee 3HaUeHUE QYHKIUN
HIOMOII[BIO IPOU3BO/IHOM B B TOM 4YHcJIe MPAKTHYecKHe 3aHATHS 4
NPaKTUICCKUX 3a1aqax IIpakTrueckoe 3anstue Ne 15, 16
HaxosieHue onTHMaAIBbHOTO pe3yJIbTaTa C OMOIIBI) IPOU3BOJHON B MPAKTHYECKUX 33J1a4ax
Tema 6.11 Pemenune 3amay. Conep:xanue yueOHOro MaTepuaJia 2
[IponsBoanas yHKIMH, €€ ®dopmyiiel 1 nipaBuna auddepennmposanus. MccnenoBanne GyHKIUN ¢ TOMOIIBIO TPOU3BOIHOM.
MPUMEHEHNE Haunbonbiiee n HanMeHsbIee 3HaueHus Gyakimn. KoarponsHas padora Ne 5
CamocTtosTeabHast paboTa 00y4yaronuxcs 12
(c ucnonp3oBanuem Wutepuet pecypcos u I[1K: http://reshuege.ru/)
Cucremarnueckast Ipopa0d0TKa KOHCIIEKTOB 3aHATHI, yUeOHBIX U JIONOTHUTEIHHBIX U3/IaHui. Perenne pa3nnyHpIX mpodhecCHOHATBHBIX
3aja4; Onpezie]IeHne METOI0B M CIIOCO0OB WX PEUICHHSs; OlleHKa MX 3QPEeKTUBHOCTH U KadecTBa. [I0MCK, aHAM3 U OLleHKa
JIOTIOJTHUTENILHON HH(OPMAIIUH 110 COJIEPKAHUIO YIEOHOTO MaTepualia i OlpeielIieHH 0 podeccroHabHO 3HAYMMEBIX 3a1a4. [loaroroBka
K KOHTPOJIBHOM padoTe, UCTIOIB3YsI METOAMYECKHE PEKOMEHAAIINH MTPENoJaBaTesl.
Pa3znen 7. MHOrorpaHHMKM U TeJia BpallleHUsI 58 OK 1.,0K 3.,
Tema 7.1 Bepmmasl, pedpa, Tpanu Conep:xaHue yueOHOr0 MaTepuaJa 2 OK 4.,0K 6.,
MHOTOIPaHHHUKA [ToHsiTHE MHOTOrpaHHMKA. Ero sieMeHTH: BepinMHBI, pebpa, rpanu. Juaronans. Ceuenue. OK 7., 0K 8.,
Brinykiible ¥ HEBBITYKJIbIE MHOTOIPAHHUKH OK 9,
Conep:xaHue yueOHOr0 MaTepuaJia 2

23




Tema 7.2 Ilpusma, ee
cocrasJstomue, cedenue. [psmas n
MIPaBIIIbHAS TIPU3MBI

ITonstue mpusmbl. Ee ocHoBanus u O0KOBbIe rpand. Breicota mpusmel. [lpsMas v HakIoOHHAS
npusma. [TpaBunbHas npusma. Ee ceuenue

Tewma 7.3 [apamrenenuren, Kyo.
Ceuenue ky0a, mapasuiesenueaa

Conep:xaHue yueOHOro MaTepuaJia

[Mapannenenumnen, cBOHCTBa TNPSAMOYToJbHOTO mapaenenunena, kKky6. Cedenune KyoOa,
napajienenunena

Tema 7.4 [upamuma, ee
COCTABJISIFOIINE, CEYEHUE.
IIpaBunpHas nupamuzaa. Y cedeHHas
NUpaMuIa

Conep:xaHue yueOHOT0 MaTepHaJa

HI/IpaMI/II[a U ee 3y1eMeHThl. CeueHue nupamMuabl. HpaBI/IJ'II)HaH nmupamMuaa. YceueHHas nupamMuyaa

Tema 7.5 boxoBas u nmonHas
TIOBEPXHOCTH MIPU3MBI, MUPAMUIBI

Conep:xaHue yueOHOro MaTepuaJia

[Tnomaap GOKOBOH M MONHOW NOBEPXHOCTH MPU3MBI, TUPAMUJIbI

Tema 7.6 Cummetpus B KyOe,
napaienenureae, npu3Me,
MUPaMUIEe

Conep:xanue yueOHOro MaTepuaJia

CumMeTpHst OTHOCUTENBHO TOUKH, MPAMOM, mtockocTd. CuMMmeTpus B KyOe, mapajuienenumnene,
npu3Me, IUpaMuie

Tema 7.7 IIpumepsl CUMMETPHH B
npodeccuun

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC CoACpPKaHue

CumMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B OBITY

B TOM YHUCJI€ NPAKTHYCCKUEC 3AHATUA

IIpaktrueckoe 3anarue Ne 17, 18
Cummerpus B npodeccrn

Tewma 7.8 IlpaBusibHBIC
MHOTOTPaHHUKH, UX CBOWCTBA

Conep:xanue yueOHOro MaTepuaJia

IlonsTne I[MPABUJIbHOTO MHOT'OI'pPAHHHKA. CBoiicTBa MMPAaBUJIbHBIX MHOT'OI'PAHHUKOB

Tema 7.9 Hununnp, ero
coctapistrore. CeueHne MUInHApa

Coaepxanue y4e0HOr0 MaTepHuaJia

Humuenp u ero snemenTsl. CedeHne muiauHapa (mapaielbHOE OCHOBaHWIO U ocH). PaszBepTka
LHWJIAHIpa

Tema 7.10 Konyc, ero
cocrapistomume. CeyeHne KoHyca

Conep:xanue yueOHOro MaTepuaJia

Konyc u ero snementsl. CedeHue KoHyca (MapajuieIbHOE OCHOBAaHHIO M MPOXOJSINEe uepes3
BEpLINHY ), KOHHYECKue ceueHus. PazBepTka KoHyca

Tema 7.11 YceueHHBIH KOHYC.
CeueHne yceuyeHHOTO KOHyca

Conep:xaHue yueOHOro MaTepuaJa

Yceuennblit konyc. Ero oopasytoras u Beicota. CeueHrne yCeUeHHOr0 KOHyca

Tema 7.12 Illap u cdhepa, ux ceyenus

Conep:xaHue yueOHOr0 MaTepHuaJia

Lap u chepa. Bzaumuoe pacnosnoxenue chepsl u miaockoctd. Cedenue mapa, chepsl

Tema 7.13 ITouarue 06 00beME TeNA.
OrHomeHre 00bEMOB IMOTOOHBIX TE

Conep:xaHue yueOHOr0 MaTepuaJa

[Tonsitre 06 oO0beme Tema. O0beM Kyda M IPSIMOYToJbHOrO THapaenenunena. O0beM NPU3MbI U
mwHApa. OTHOIIeHHEe 00BEeMOB IMOJOOHBIX Tel. ['eoMeTpudecKkuil CMBICT OIPENEIUTENs 3-TO
opsIKa

Tema 7.14 OO6BeMBI U IIOIATNA
IIOBEPXHOCTEN Tell

Conep:xaHue yueOHOr0 MaTepuaJa

O6bembl upamuisl U KoHyca. O0beM miapa. [lmonaan moBepxHOCTEH Ten

K 1.3, IIK 2.3.,
[IK 2.5.
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Tema 7.15 KomOunamuu
MHOTOTPaHHHUKOB U T€JI BPAIICHHUS

Conep:xaHue yueOHOro MaTepuaJia

KomOnHanmm reoMeTpuIecKux Tei

B TOM 4McJIe IPAKTHYeCKUEe 3aHATUS 4
IIpakTrueckoe 3anstue Ne 19
[Tnomaay NOBEpPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHSI
IIpaktrueckoe 3anstre Ne 20
O0BeMBbI MHOTOT'PAHHUKOB W TEJI BPAIICHUS
Tema 7.16 'eomeTpuueckue IIpodeccnonaTbHO-OPHMEHTHPOBAHHOE CO/IeP:KaAHUE 4
KOMOWHAIMY Ha TIPaKTHKE Hcnonp3oBanne KOMOMHAIMI MHOTOTPAaHHUKOB U TEJ BpallleHHsS B MPAKTHKO-OPHEHTHPOBAHHBIX
3aJadax
B TOM 4HcJIe IPaKTHYeCKUe 3aHATUS 4
[Ipaktuueckoe 3anarue Ne 21, 22
Hcnonp3oBanne KOMOMHAIMI MHOTOIPAHHUKOB U TEJl BPAIlEHHUS B MPAKTHKO-OPHEHTHPOBOYHBIX
3aJadax
Tema 7.17 Pemenue 3amad. Copep:xaHue y4eOHOr0 MaTepuasa 2
MHOrOrpaHHUKH | TeJia BpaleHus OO0BeMbl ¥ TIIONIAIN TTOBEPXHOCTH MHOTOTPaHHHUKOB 1 Tell BpatieHus. Konrponbhas pabora Ne 6
CamocTtosiTeqbHast paboTa 00y4yaromuxcs 14
[IpopaboTka KOHCTIEKTa 3aHATHS, y4EOHBIX U AOTOJIHUTEIbHBIX U31aHuH. [IoMCK, aHaIM3 1 OLleHKa JOMOJHUTEIEHONW HH(OpMAaLKH 110
CoJiep)KaHUI0 YUeOHOr0 MaTepHaia U ONpeAeICHUI0 MPo(eCcCHOHAIbHO 3HAYNMBIX 3a1a4. I10Ar0TOBKa K MIPAaKTHYECKOMY 3aHSATHIO C
WCTIOJIb30BaHHEM METOMUECKUX PEKOMEHAIN Mpenoasarens. Pemenne 3anad u ynpaxxknenuid. [lonrotoska goxmagoB (cooOmeHnit) mo
W3YUYEHHOU TeMe
Pasnea 8. [lepBooGpa3Has pyHKIMH, ee IPUMEHEHHE 20 OK 1., 0K 3,
Tema 8.1 IlepBooOpasznas ¢pynkunu. | Copep:kaHue yueGHOI0 MaTepHaJia 2 OK 4., 0K 6.,
[IpaBusia HaX K ICHHS 3aj1aua 0 BOCCTAHOBJICHHUH 3aKOHA JBUYKEHUS 110 M3BECTHOM CKOPOCTH. [I0HSTHE HHTETPUPOBAHUSL. OK7.,0K3&.,
epBOOOPa3HBIX O3HakoMJICHHE C TIOHATHEM MHTErpaia u neppoodpasHoi st hpynknuu y=f(x). Pemenue 3ama4d Ha OK 9.,
CBsI3b MEPBOOOPA3HON W €€ TPOM3BOJHON, BBIYMCIEHHE MEPBOOOPA3HOM JUIA JaHHOU (DYHKIHMH. IK 1.3.,1IK 2.3.,
Tabmuua ¢Gopmyn ansi HaxoXACHUS NepBOOOpasHbIX. M3ydeHue mpaBuia BbIYUCICHUS IK 2.5.
1epBO0Opa3HOM
Tewma 8.2 ITnomans kpuBonuHeliHoW | Conep:kaHue y4eOHOro MaTepuaJa 2
tpanenuu. ®opmyna Herotona — 3agaun, OPUBOJAIIME K MOHATHIO ONPENENEHHOI0 HHTErpajga — O BBIYMCICHUU IUJIOMIAIH
JleiiOHnma KpUBOJIMHENHOW Tpamneuuyd, O NepeMeleHud Todku. [loHsATue onpeneséHHoro HHTerpaja.
I'eomerpuueckuii u ¢Qusmuecknit cMmpicn omnpeneneHHoro wuHTerpana. ®opmyna HeroToHa—
Jleiibnnna
Tewma 8.3 HeonpeneneHnsslii n Coaepxanue yueO0HOr0 MaTepuaJia 2
ONPEJEICHHbIN UHTETPaIbl TIoHsATHE HEONPEENEHHOI0 HHTErpala
Tema 8.4 IMoustue 06 onpenenenHom | ComepskaHue y4eOHOro MaTepuaia 2

MHTETpalie KaK IUIomaan
KpUBOJIMHEIHON Tpanenuu

['eomeTpuyeckuii CMBICI ONIPEAEIEHHOTO HHTErpaia
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Tewma 8.5 OnpeneneHHbIN HHTErpal B
KHU3HU

IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE CO/IEPKAHHE

I'eomeTrpuueckuii cMbich ornpenenenHoro uarerpana. ®opmymna Hetorona - Jleitoaunma.
Pemennie 3a1a4 Ha IpUMEHEHNE MHTETpaja JUIsl BRIYACICHHS ((PM3MYECKUX BEIMYMH M TUIOMIA e

B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 4
[Ipaktuueckoe 3anarue Ne 23, 24
OmnpeneneHHbIH HHTETPAJ IPU PELICHUH NIPUKJIAIHBIX 3a1a4
Tema 8.6 Pemenue 3amay. Conep:xaHue yueOHOT0 MaTepHaJa 2
ITepBooOpa3zHas GpyHKUNH, €€ [TepBoobpa3zHast pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHeix. Ee npumenenne. Kontponbuas
MpUMEHEHNE pabota Ne 7
CamocTrosiTeqibHasi paboTa 00y4arouuxcs 6
CuctemaTnueckas mpopaboTKa KOHCIIEKTOB 3aHATHH, y4€OHbIX M JONOJIHUTENBHBIX U3AaHul. Pemmenne pa3nuuHbx npodecCHOHaIBHBIX
3aj]a4; onpezeIeHre METOJI0B M ClT0cO0O0B WX PEUICHUs; OlleHKa UX 3P (PEeKTUBHOCTH U KauecTBa. [[0MCK, aHANM3 U OLIEHKa
JOTIOJTHUTENILHON HH(OPMAIIMH TI0 COJIEPKAHUIO YIEOHOTO MaTepuaia U OlpeelieHrI0 podeccroHanbHO 3HaYMMBIX 3a1a4. [logroroska
K KOHTPOJIBHOM padoTe, UCTIONB3YsI METOAMYECKHE PEKOMEHAAIINH IPENoaBaTes
Pa3znen 9. Ctenenn u kopHu. CTeneHHass pyHKIus 20 OK 3.,0K 4.,
Tema 9.1 Crenennas pyHkuusi, ee Coaeprxanue yueOHOro MaTepuaJia 2 OK 6., 0K 7.,
CBOHCTBA TTonsiTHE KOpHS N-0f CTENeHH U3 JAeHCTBHTENbHOTO umciaa. DyHkimu y = VX uX cBoiicTBa U OK 8., 0K 9.
rpaduku. CBOMCTBa KOPHsI N-0H CTEIIEHU
Tema 9.2 [IpeobpazoBanme Coaepsxanue yueO0HOT0 MaTepHuaJia 2
BBIPXKEHHUM C KOPHSIMU N-0i1 IIpeoOpazoBanue UppanOHATHHBIX BRIPAKEHUH
CTCIICHU
Tema 9.3 CgoiicTBa CTEIICHHU C Conep:xanue yueOHOro MaTepuaJa 2
PaLMOHAIBHBIM M IEHCTBUTENLHBIM | [IoHATHE CTerneHH C JII00BIM pallMOHAIBHBIM ToKa3areneM. CTeneHHble (pyHKINH, HX CBOMCTBA U
MTOKa3aTeISIMU rpadukn
Tema 9.4 Pemenue upparmonansubix | Conep:xxaHue yueOHOro MaTepuaJa 6
YPaBHEHUH M HEPABEHCTB PaBHOCHIIBHOCTh MppAlIMOHAJIBHBIX YPAaBHEHUM M HepaBEHCTB. MeTonpl MX pemeHus. PenieHue 4
UppaLMOHAIbHBIX YPAaBHEHUN 1 HEPABEHCTB
B TOM 4HcJIe IPaKTHYeCKUEe 3aHATHS 2
IIpaxTuueckoe 3anstue Ne 25
PeneHne nppalvoOHaJIBHBIX YPABHEHUI U HEPABEHCTB
Tema 9.5 CreneHu U KOpHH. Coaepxanue y4eO0HOr0 MaTepuaJia 2
Crenennast QpyHKIHs Omnpenenenue creneHHON ¢(yHKuuu. lcmonp3oBaHue ee CBOWCTB NMpPU PEIICHWM YpaBHEHUH WU
HepaBeHcTB. KontposapHast pabota Ne 8
CamocTtosiTeqbHast paboTa 00y4aronuxcs 6
[IpopaboTka KOHCHEKTA 3aHATHs, YUCOHBIX W JONOJIHUTENbHBIX M3naHui. [louck, aHanu3 U OLEHKA IOMOJHUTENbHOW MH(POPMALUHU 110
coJepkaHuio ydeOHoro marepuana. I[loaroroBka K NpPaKTHUECKOMY 3aHATHIO C HCIOJIB30BAHUEM METOAMYECKHX PEKOMEHIAlUi
npenojasarens. OQopmiieHHe 0TYeTa 0 TPAKTHUSCKUM 3aHSITHSIM.
Paznen 10. [Toka3zaTenbHas GpyHKIUSA 20 OK 3.,0K4,,
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Tema 10.1 ITokazatensnas pynkuusi, | Coaep:kaHue yu4eGHOro MaTepuaJia 4 OK 6., 0K 7.,
€€ CBOMCTBa CreneHb C TPOW3BOJNBHBIM JCHCTBUTENBHBIM TOKazateneMm. OmpeaeneHne IOKa3aTeTbHON OK 8., OK 9.
(GyHKIIH, ee CBOHCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHHEM ITOKa3aTelbHOH (GyHKIH. Pemenne
MOKa3aTeNbHBIX YpaBHEHUH (PYHKIMOHATBHO-TPaUIECKUM METOAOM
Tema 10.2 Pemenne nokasarensHeix | Conep:kaHue y4eOHOro MaTepuaJa 4
YpaBHEHMI 1 HEPABEHCTB Pemrenne moxasaTenbHBIX ypaBHEHHUH METOIOM YpaBHHBAHUS IOKa3aTelei, METOJOM BBEICHHUS
HOBOW TIEPEMEHHOH, (QYHKIHOHATBHO-TpAQUIECKIM METOAOM. PerieHne MoKa3aTelbHbIX
HEpaBEHCTB
B TOM 4HcJie IPAKTHYeCKHEe 3aHATHS 4
IIpaktraeckoe 3amsaTuae Ne 26, 27
Penienue nokasarenbHbIX YPaBHEHUN M HEPABEHCTB
Tema 10.3 Cuctemsl nokazatenbueix | Conep:xxaHue yueOHOro MaTrepuaJa 4
YPaBHEHUI PelmeHue cucTeM noka3aTelnbHbIX YPaBHEHUN
Tema 10.4 Pewienue 3anay. Conep:xaHue yueOHOro MaTepuaJia 2
[ToxaszarenbHas QyHKIHS Pemenue mokasaTenbHbBIX ypaBHEHUH METOJOM YpaBHUBAHHMS IOKa3zaTesleil 1 METOJOM BBEICHUS
HOBOM nepeMeHHOM. Pemenne nmokasarelibHbIX HepaBeHCTB. KonTponbHas pabora Ne 9
CamocTtosiTeqibHasi paboTa 00y4arouXxcs 6
[IpopaboTka KOHCHEKTA 3aHATHS, YU€OHBIX W JONOJIHUTENbHBIX M3NaHud. [lonck, aHanu3 U OLEHKA IOMOJHUTENbHOW MH(POPMALUHU IO
colepkaHuio ydeOHoro marepuana. [loaroroBka K NpPaKkTHUECKOMY 3aHSTHIO C HCIIOJIB30BAaHMEM METOAMYECKUX PEKOMEHIAalui
npenojasarens. OQopmiieHHe 0TYeTa 0 NPAKTHUSCKUM 3aHSITHSIM.
Paznea 11. Jlorapudmsl. Jlorapudmudeckasi pyHKuus 34 OK 3.,0K 4.,
Tema 11.1 Jlorapudm uncina. Coaepxanue yueO0HOr0 MaTepHuaJia 4 OK 6., 0K 7.,
JecaTnyHblid 1 HATypalbHbIA Jlorapudm uncna. JlecSTHYHBIN 1 HATYPaTbHBIA JOTapu(MBI, YHCIIO € OK 8., 0K 9.,
JIOTapuQMBbl, YHUCIIO € K 1.3, 11K 2.3,
Tema 11.2 CaoiicTsa JlorapupmoB. Conep:kanue y4e0HOro MaTepuajia 4 IK 2.5.
Onepauyst jorapupMUpPOBaHUS CaoiictBa sorapudmoBn. Onepans JorapuMupoBaHusi.
Tema 11.3 Jlorapudmudeckas Coaepxxanue yue0HOT0 MaTepHuaJia 2
¢dyHKIUs, ee CBOMCTBa Jlorapudmudeckast QyHKIMS U ee CBOHCTBA
Tema 11.4 Pemienne Conep:xanue yueOHOro MaTepuaJia 8
JorapuQMUIECKUX YPaBHEHUH U [MonsiTrie norapudmMudeckoro ypaBHeHusi. Onepaiysi MOTEHIIMPOBAHKS. TpU OCHOBHBIX METOAA 6
HEPaBEHCTB peleHus JorapuPpMUIECKUX YpaBHEHHN: (QyHKIIMOHATIBHO-TPadUUECKUI, METO ITIOTEHIIPOBAHUS,
METO/]] BBEJICHHS HOBOM niepeMeHHOM. JlorapudMuyeckue HepaBeHCTBa
B TOM 4HcJie IPAKTHYEeCKHE 3aHATUS 2
IIpakTudeckoe 3ansTre Ne 28
Pemenue gorapudMuueckux ypaBHeHUH 1 HEPaBEHCTB
Tema 11.5 Cuctemst Coaepxxanue y4eOHOro MaTepuaJia 2

JorapuPMUIECKUX YpaBHEHUH

ANTOpPUTM pEeIIeHUs] CHCTEMBI YpaBHEHWH. PaBHOCHIBHOCTBH JIOTapU(MHUUECKHUX YpPaBHEHHHA W
HEPaBEHCTB
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Tema 11.6 Jlorapudmel B npupoae n | [lpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPIKAHME 4
TEXHUKE IIpumenenune norapudma. Jlorapudbmudeckas crimpanb B mpupojie. Ee MaremMaTndeckne CBOHWCTBA
B TOM 4McJIe IPAKTHYeCKUEe 3aHATUS 4
[Ipaktuueckoe 3anarue Ne 29, 30
[Tpumenenue norapudma. Jlorapudmudeckas cnupaib B npupoae. Ee MaTemaTHueckue cBoicTBa
Tema 11.7 Pemrenne 3amad. CojaepsxaHue y4eOHOr0 MaTepuaJia 2
Jlorapudmer. Jlorapudmmaeckas Jlorapudmuyeckas ¢pynkmus. Pemenne npocreidmmx gorapupMudeckux ypaBHeHuin. KoHTponbpHas
GbyHKIUSA pabota Ne 10
CamocTtosiTeqbHast paboTa 00y4aronuxcs 8
[IpopaboTka KOHCTIEKTa 3aHATHS, yUEOHBIX U AOMOJIHUTEIbHBIX U31aHuH. [IoucK, aHaIu3 1 OLleHKa JOMOJHUTEIbHON HH(OpMaLUH 110
coJiep)KaHuo0 yaeOHoro Marepuaia. IloaroroBka K MpakTUUYECKOMY 3aHATHIO C CIIOJIb30BAHUEM METOANYECKUX PEKOMEHIAIMN
npenojasarens. OQopmiieHHe 0TYeTa 0 NPAKTHUSCKUM 3aHSITHSIM.
Paznes 12. MHoxkecTBa. DiieMeHThI TeOPHH rpadoB 14 OK 3.,0K 4.,
Tema 12.1 MuoxecTBa Conep:xaHue yueOHOro MaTepuaJia 2 OK 6., 0K 7.,
[Monstue muoxectsa. [logMuoxkecTBO. Onepalyu ¢ MHOKECTBAMU OK 8.,0K 9.,
Tema 12.2 Onepanuu ¢ IpodeccHonanbLHO-0PHEHTHPOBAHHOE COlEPAKAHME 2 IK 1.3, 1IK 2.3.,
MHOKECTBAMU Orneparuu ¢ MHOXECTBaMU. PerieHne npukiIagabix 3a1a4 IK 2.5.
B TOM 4HcJie IPAKTHYeCKHE 3aHATHS 2
[Ipaktruueckoe 3ansarue Ne 31
Omnepauus ¢ MHOXKecTBaMH. PenieHre NpuKkIaaHpIx 3a1a4
Tema 12.3 I'pacdbr Conep:xaHue yueOHOro MaTepuaJa 4
[Nousitue rpada. CesizHblil rpad), 1epeBo, MK rpad Ha MIIOCKOCTH 2
B TOM YHcJIe IPAKTHYeCKHEe 3aHATHS 2
ITpaktuueckas padora Ne 32
Crioco0sl 3a1anust rpadoB.
Tema 12.4 Pemenue 3amad. Conep:xanue yueOHOro MaTepuaJia 2
MmuosxectBa, ['padsl u ux Onepanuu ¢ MHOXecTBaMu. OncaHue pealbHbIX CUTYaIMil ¢ MOMOIIbI0 MHOXeCTB. [Ipumenenune
IIPUMEHEHUE rpados k pemenwnro 3anad. KontponsHas padora Ne 11
CamocTtosTeabHast paboTa 00y4yaronuxcs 4
Pemenne 3a4a4 1o U3YyUYCHHBIM TEMaM. HOI[FOTOBKa OTYCTOB K NPAKTUYCCKUM 3aHATUAM
Pazpes 13. DiieMeHThI KOMOMHATOPHUKH, CTATHCTHKH W TEOPUM BePOSTHOCTEH 30 OK 3.,0K 4,
Tewma 13.1 OcHOBHBIE IOHATHUS Coaepxanue yueO0HOr0 MaTepuaJia 4 OK 6., 0K 7.,
KOMOWHATOPUKH [lepecTaHOBKH, pa3MELICHUs], COUETAHUSL. OK 8., OK9.
Tema 13.2 CobbiTHE, BEPOATHOCTH Conep:kanue y4eGHOro MaTepuaa 4 IIK'1.3., TIK 2.3,
coOpIThs. CloKeHne U YMHOKEHHE CoBMecCTHBIE U HECOBMECTHBIE COOBITHsI. Te€OopeMbl O BEPOSTHOCTH CYMMBI COOBITHA. Y CIIOBHAsS HK 2.5.
BEPOSITHOCTEH BEPOSITHOCTh. 3aBHCHUMBIE W HE3aBUCHUMBIE COOBITHS. Teopembl O BEpOATHOCTH HPOM3BEICHHUS
COOBITHH.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COICPIKAHHE 4
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Tema 13.3 BeposiTHOCTE B
PO ECCHOHATTFHBIX 3a/1adax

OTHOCHUTENIbHAS 4acTOTa COOBITHSI, CBOHCTBO €€ yCTOMUMBOCTH. CTATUCTHUYECKOE OMpE/ICIICHUS
BeposTHOCTH. OTIeHKa BEpOSITHOCTH COOBITHS

B TOM 4McJie IPAKTHYeCKHEe 3aHATUS 4
[Ipaktuueckoe 3anarue Ne 33, 34
BeposiTHOCTB B ipodpeccHOHANTBHBIX 33aa4ax
Tewma 13.4 luckperHas cirygaiiHas Cojaepsxanue yueOHOr0 MaTepuaJia 4
BEJIMYMHA, 3aKOH €€ pacupenenenuss | Buapl ciyvalinpix BesnumuuH. OmnpezpeieHue OUCKPETHOM CilydailHOH BenWYMHBL. 3aKOH
pacipenencHus AUCKPETHON cydaiiHol BennurHbl. Ee uncIoBbIe XapaKTepUCTHKH
Tema 13.5 3agaun maremaTnueckoil | Conep:kaHue y4eOHOro MaTepuaJa 2
CTaTUCTUKU Bapuanuonnsiii psa. Ilonmuron yactor u rucrorpamma. CTaTHCTHUECKHE XapPaKTEPUCTUKHU psizia
Ha0JIr01aeMbIX JaHHBIX
Tema 13.6 CocTaBnenue TabauI u IIpodeccnoHAJBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 4
JiarpaMM Ha TPaKTHKe [TepBuuHas 0OpabOTKa CTAaTUCTHYECKHUX JaHHBIX. | 'paduueckoe ux mpeacraBieHue. Haxoxnenue
CPEIHMX XapaKTEPUCTHUK, HAOII01aeMbIX JaHHBIX
B TOM YHcJIe IPAKTHYeCKUEe 3aHATUS 4
IIpaktruueckoe 3anarue Ne 35, 36
CocraBienue TabJIHIl U TUarpaMM IIPH PEHICHUH MIPUKIIaTHBIX 3a7a4
Tema 13.7 Pemenue 3anay. Conep:xanue yueOHOro MaTepuaJia 2
OneMeHTbl KOMOUHATOPHUKH, OnemeHThl KOMOMHATOpUKU. CoOOBITHE, BEPOATHOCTH COOBITHS. CIOXKEHHE M YMHOXKCHHE
CTaTUCTHUKH M TEOPUH BEPOATHOCTEM | BepositHocTell. KonTpossHas pabora Ne 12
CamocTtosiTeqbHast paboTa 00y4aronuxcs 6
CucremaTnyeckas npopaboTKa KOHCIIEKTOB 3aHSATHH, Y4eOHBIX U JOIOJHHUTENbHBIX M3JaHUi. PerieHue pa3nuuHbIX MpodecCHOHANBHBIX
3aJa4; ONpeieIeHue METOI0B M CTIOCOOOB MX PELICHNUs; OlleHKa X 3P PEeKTUBHOCTH U KadecTBa. IIouck, aHaIM3 U OLIEHKA JOMOTHUTEIbHON
WHPOPMAITUH IO COJICP)KaHUI0 YUeOHOT0 MaTepraja u onpeieeHUI0 MpodhecCHOHAIbHO 3HAYMMBIX 3a/1a4.
Pa3nen 14. YpaBHeHHsI H HepaBeHCTBA 26 OK1.,0K3,
Tewma 14.1 PaBHOCHIIBHOCTB Coaepxanue yueO0HOr0 MaTepHuaJia 2 OK 4., 0K 6.,
ypaBHEHMH 1 HepaBeHCTB. O0mmune PaBHOCMIIBHOCTE ypaBHEHMH U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI PaBHOCHIIBHBIX OK 7., 0K &,
MCTOJIbI PCIICHUA nepexo/iax B ypaBHEHUSIX M HepaBeHcTBax. OOIIME METOJbl pelleHHUsS ypaBHEHHI: MEpexoj OT OK 9.,
paBeHCTBa yHKIMH K PABEHCTBY apryMEHTOB JIJIsi MOHOTOHHBIX (DYHKIIMH, METOJI Pa3JIOKEHHs Ha IK 1.3, TIK 2.3,
MHOXHTENH, METOJ] BBEJICHHsI HOBOW IIepeMEeHHOH, (PYHKIIMOHATIbHO-TpadUUIECKUI METOA IK 2.5.
Tema 14.2 I'paduueckuii MeTox Coaepxxanue y4eO0HOr0 MaTepuaJia 2
peuIeHus] ypaBHEHU, HEPABEHCTB OO0mre MeTobl PemeHs] HEPAaBEHCTB: MEPEX0l OT CPaBHEHHS 3HAYeHUH (PYHKIHMHA K CPAaBHEHHIO
3HaYCHWH apryMEeHTOB JUIsi MOHOTOHHBIX (YHKIMH, METOJ HHTEPBAIOB, (PYHKIHMOHAIHHO-
rpaduueckuii Metoa. I'paduueckuii MeToJ] pelieHHsl ypaBHEHUM U HEPABEHCTB
Tewma 14.3 YpaBHenus u Coaepxxanue y4eO0HOro MaTepuaJia 4

HEpaBCHCTBA C MOJAYJIEM

Omnpenenenue Monyis. Packpeitue Momyns 1o omnpezneneHuro. Ilpocreiimue ypaBHEHUs U
HEpaBeHCTBA ¢ MoaylieM. llpuMeHeHHe paBHOCHIBHBIX TEPEXOAOB B OMPEIECIEHHBIX THIIAX
YPaBHEHUH M HEPABEHCTB C MOJYJIEM
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Tewma 14.4 YpaBHenus u Coaeprxanue yueOHOr0 MaTepuaJia 2
HEPaBEHCTBA C TTapaMeTpaMHu 3rakoMcTBO ¢ mapamerpoM. [Ipocreiimme ypaBHeHHs 1 HEPABEHCTBA C TAPAMETPOM
Tema 14.5 CocraBnenne u peureane | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COEPKAHHE 6
npodecCHOoHANBHBIX 3a]a4 C Perrenue TeKCTOBBIX 3324 MPO(eCCHOHATIBLHOTO COJICPKAHUS
MIOMOIIIBIO YPaBHEHUM B TOM 4HCJI€ MPAKTHYECKHE 3aHATHUSA 6
[Ipaktuueckue 3anstus Ne 37, 38, 39
Pemienne TekcTOBBIX 3a/1a4 MPO(HECCHOHATBHOTO COJEPKAHHS
Tema 14.6 Pemrenne 3amaq. Conep:xaHue yueOHOr0 MaTepuaJa 4
VYpaBHEHHS U HEPABEHCTBA OO0u1rie MeToIbl pelIeHUs YpaBHEHHI. Y paBHEHUs 1 HEPABEHCTBA C MOAYJIEM H C apaMeTpaMH. 2
Hrorosoe 3anstue. [loBropenne n3ydeHHbIX TeM. [loaroroBka K sK3aMeHy
B TOM YHCJIe IPAKTHYECKHE 3aHATHUS 2
[Ipaktrueckoe 3anarue Ne 40
OO011rie MeTo/Ibl pellieHUs] YpaBHEHHH. Y paBHEHUS M HEPABCHCTBA C MOAYJIEM M C MapaMeTpaMu
CamocTtosiTeqbHast paboTa 00y4yaronuxcs 6
Cucremarndeckast Ipopa0d0TKa KOHCIIEKTOB 3aHATHI, yUeOHBIX U JOTOTHUTEIHHBIX N3IaHui. Permenne pa3nnyapIX mpodhecCHOHATBHBIX
3a/1a4; onpeeNieHue METOIOB U CITIOCOOOB UX PeIIeHMs; OlleHKa nX 3P PeKTHBHOCTH U KadecTBa. [lonck, aHamm3 u onieHKa
JIOTIOJTHUTENIHOW MH(OPMAIIMH 10 CONEPKAHMIO YUeOHOro MaTepralla M ONpeesICHHI0 MPOecCHOHAILHO 3HAUMMBIX 3a7ad.
IIpomesxyTouHas aTrrecTanus B popMe IK3aMeHa -
Bcero: 410
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM TUCIHUILIMHBI

3.1. MaTepuaibHO-TeXHUYECKOE o0ecnevyeHne
Jns  peanuzanuu  mporpaMMbl  y4eOHOM JTUCHMIUIMHBI MPEAYCMOTPEHBI  CIIEIYIOLINE
crelualibHble TOMEIIEeHHUs: KaOUHET NMPUKIIAJAHON MaTeMaTHKH, TOMEIIEHUE JIJIsl CAMOCTOSTEIbHOM
pabOTbl — 4YWTAIbHBIA 32 OWOJMOTEKH, OCHALICHHBIM KOMIIBIOTEPAMH C BO3MOXKHOCTBIO
MOJIKJIIOUEHUS K MH(POPMAIIMOHHO - TEJIeKOMMYHUKALIMOHHOU ceTH «IHTepHeT.
O6opynoBanue kabWHETa MPUKIIATHOW MATEMATHKU:
- IOCa/I0YHbIE MECTa M0 KOJMYECTBY O0YUaIOIINXCS;
- pabouee MecTO IpenoaBaTes;
- KOMIUIEKT Y4eOHO-HarIsAHbIX TOCOOUA;
- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,
- 3a/1aHuUs JJ11 KOHTPOJIbHBIX paboT;
- mpoeccCHoHAIEHO OPUCHTUPOBAHHBIC 33 1aHHUS,;
- MaTepuasbl IK3aMEHa.
TexHnudeckue cpeacTBa 0OyICHHUS:
- IEPCOHATBHBIA KOMIBIOTED C JIMLIEH3HOHHBIM MTPOTPAMMHBIM 00€CTIEYeHUEM;
- IPOEKTOP C FIKPAHOM.

3.2. UndopmanuonHoe odecriedenne 00yueHust

Jns  peanu3auuMyd OporpaMMel  OMOIMOTedHBIH (hoHI 00pa3oBaTesbHOM OpraHu3aluu
YKOMIUJICKTOBAH T€YaTHBIMH W (WJIM) DIEKTPOHHBIMH M3IAHUSMH, PEKOMEHJOBAHHBIMU IS
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IIPOLIECCE.

3.2.1. OcHOBHBIE ITI€YaTHBIE U3TAHUS

1. boromonos, H. B. Ilpaktuueckue 3anstus mo MaremaTtuke B 2 4. Yacts 1 : yueOHOe
nocoOue st cpeHero npodeccruoHanbHoro oopazosanusi / H. B. boromonos. — 11-e u3j., nepepad.
u non. — Mocksa : M3natensctBo KOpaiit, 2022. — 326 ¢. — (IIpodeccuonansHoe 00pa3oBaHue).
— ISBN 978-5-534-08799-4. — TekcT : HeMOCPEICTBCHHBIN.

2. boromonos, H. B. IlpakTnueckue 3aHaTus no mMatemaruke B 2 4. Yacte 2 : yueOHoOe
nocoOue st cpeHero npodeccruoHanbHoro oopazosanus / H. B. boromonos. — 11-e u3., nepepad.
u jon. — Mocksa : M3natensctBo KOpaiit, 2022. — 251 ¢. — (IIpodeccuonansHoe 00pa3oBaHue).
— ISBN 978-5-534-08803-8. — TekcT : HemOCpeICTBEHHBIN.

3.2.2. OCHOBHBbIE 3JIEKTPOHHBIEC U3/IaHUS

1. boromonos, H. B. Ilpaktuueckue 3anstus no MaremaTtuke B 2 4. Yacts 1 : yueOHOe
nocoOue a5 cpegHero npodeccruonansHoro oopazosanus / H. B. boromonos. — 11-e uzn., nepepad.
u gor. — Mocksa : U3narensctBo FOpaiit, 2022. — 326 ¢. — (IIpodeccronansHoe 00pa3oBaHue).
— ISBN 978-5-534-08799-4. — Tekct : anexTpoHHbIil // OOpa3oBatensHas miargopma HOpaiir
[caiiT]. — URL: https://urait.ru/bcode/490666 (nata obpamenus: 27.05.2022). — Pexum nocrymna:
JUIsS aBTOPU3. MOJIb30BATENCH.

2. boromomnos, H. B. [lpakTrueckue 3aHATHS MO MaTematuke B 2 4. YacTtp 2 : ydeOHOE
nocoOue 11151 cpegHero npodeccruonanbHoro oopazosanus / H. B. boromonos. — 11-e uzn., nepepad.
u gon. — Mocksa : U3marensctBo FOpaiit, 2022. — 251 c. — (IIpodeccuonanbproe 06pa3oBanue).
— ISBN 978-5-534-08803-8. — Tekct : snexTponHsblil // OOGpa3oBatensHas argopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490667 (nata obpamenus: 27.05.2022). — Pexum nocrymna:
JUIS aBTOPH3. MOJIb30BaTENCH.

3.2.3. JlomoJHUTEIbHBIE HCTOYHUKHU

1. Kpemep, H. III. Matematuka ans KoJulepked : ydeOHOe MocoOHe Ui CpeaHero
npodeccuonanbHoro obpaszosanus / H. l1I. Kpemep, O. I'. Korcraatunosa, M. H. ®puaman ; mon
penakmuei H. [11. Kpemepa. — 11-e u3z., mepepad. u non. — Mocksa : U3narenscto FOpaiit, 2022.
— 362 ¢. — (ITlpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-15601-0. — Texker :
AIIEKTPOHHBIN // Ob6pa3oBarenbHas wiatdopma IOpaiit [calT]. — URL:
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https://urait.ru/bcode/509126 (mata obpamenus: 02.06.2022). — Pexxum gocTyma: it aBTOPH3.
MOJIb30BaTENEN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

KOHTpOJ'IB U OHEHKa pC3yibTaTOB

YYEBHOU JUCIHUATLIAHBI

OCBOGHHUSI 00IIe00pPa30BATEILHOM  TUCIUTLIMHBI

pacKpbIBalOTCA 4Yepe3 NUCHUUIUIMHAPHBIE Pe3yJbTaThl, HalpaBlieHHbIe HA (OpMUPOBaHHE OOUIMX U
npoeCCHOHATBHBIX KOMIETEHIUH 0 pa3/iesaM U TeMaM COIep)KaHus y4eOHOro MaTepHara.

Oo6mas/ THn oleHOYHBIX
npogeccuoHaIbHAA Pa3ngen/Tema MeponpusTHS
KOMIIeTeHI s
OK 1. ITorumars P1, Temmr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7 TectupoBanme
CYITHOCTH U COITHATIBHYIO P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, VYcTHBIH ompoc
3HAYUMOCTh CBOCH 4.10 MaremaTtuuecKuit
Oymymeit mpodeccum, P 5, Temsr 5.1, 5.2 IT-o/c JTUKTaHT
MIPOSIBIIATH K HEM P 6, Temr 6.1, 6.2,6.3,6.4, 6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9, WNunuBuayanbHast
YCTOWYMBBIA UHTEPEC 6.10 I1-o/c, 6.11 CaMOCTOSTENIbHAS
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0/c, 7.8, 7.9, pabota
7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 IIpencraBnenue
P 8, Temur 8.1, 8.2, 8.3, 8.4,8.5, 8.6 pe3yJIbTaToB

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

MIPAaKTHYECKUX PA0OT
3amuTa TBOPUYECKUX

pabot
3amura
WHAWBHAIYATBHBIX
TIPOEKTOB
KonrponbHas pabora
Brinonnenue
3K3aMCHAIIMOHHBIX
3aJJaHUI
OK 3. IIpuaumats P1, Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
penienus B ctavaapTHeix 1 | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, 2.6 VYcrHblit onpoc
HECTaHJapTHBIX P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.711-0/c,4.8,4.9, Maremaruueckuit
CUTYaIlUsAX W HECTH 32 HUX 4.10 JIUKTAHT
OTBETCTBEHHOCTH P 5, Temnr 5.1, 5.2 TI-o/c WNupuBuayanbHast
OK 9. OpuentupoBateca B | P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, 6.8, 6.9, CaMOCTOSITEIbHAS
YCIIOBHUSIX YAaCTOW CMEHBI 6.10 I1-o/c, 6.11 pabota
TEXHOJIOTHH B P7 Temn 7.1,7.2,73,7.4,7.5,7.6,7.7, I1-0/c, 7.8, 7.9, IIpencraBnenue
pogecCHOHANTBHOM 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 pe3yibTaToB
JIeSITEIbHOCTH P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6 MPAKTUUECKHUX paboT

P9, Tempr 9.1,9.2,9.3,9.4,9.5

3ammTa TBOPUECKUX

P 10, Tems 10.1, 10.2, 10.3, 10.4 pabor
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 3ammra
P 12, Temsr 12.1, 12.2 TT-0/c, 12.3,12.4 WHMBUIyalbHBIX
P 13, Temsr 13.1, 13.2, 13.3 [T-o/c, 13.4, 13.5, 13.6 T1-o/c, TIPOEKTOB
13.7 KonrponsHas padora
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 14.6 Brimonnenue
9K3aMEHAIIMOHHBIX
3aTaHuiI
OK 4. OcymiecTBasth P1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,1.6, 1.7 TectupoBanue
MOUCK U UCTI0JIb30BaHUE P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4 VYerHbli onpoc
nHpOpMAaIInH, P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, Maremaruueckmit
HEOOXOIUMOM IS 4.10 JUKTAHT
3¢ hexTHBHOTO P 5, Temnr 5.1, 5.2 IT-o/c NunuBupayanbHas
BBINOJTHEHUS P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, CaMOCTOSITEIbHAS
npodeccrnoHanbHbIX 3a1a4, | 6.10 I1-o/c, 6.11 pabora
npodeccnoHaITbLHOTO U P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0/c, 7.8, 7.9, IIpencraBnenue
JIMYHOCTHOT'O Pa3BUTUS 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 pe3yJIbTaToB

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temur 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7

MPaKTHYECKUX paboT
3aiura TBOPYECKHX
pabor
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P 12, Temsr 12.1, 12.2 [T-o/c, 12.3, 12.4 3amnura
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 I1-o/c, WHAUBUIYATbHBIX
13.7 MPOEKTOB
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5, T1-0o/c, 14.6 KonTtponbHas pabora
Brinonaenue
JK3aMEHAI[HOHHBIX
3aJaHuN
OK 6. Paborats B P1, Temsr 1.1, 1.2, 1.3 1-0/c, 1.4,1.5,1.6, 1.7 TectupoBanme
KOJJIEKTHBE U KOMaHE, P2, Temr1 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 YcTHBIH ompoc
3¢ exTHBHO 00IAaTHCS C P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTnueckuii
KOJIJIETAMH, P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, IHAKTaHT
PYKOBOJICTBOM, 4.10 WupuBunyanscHas
MOTPEOHTEISIMA P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITEIbHAS
OK 7. Bpats Ha cebs P 6, Temr 6.1, 6.2,6.3,6.4,6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9, pabota
OTBETCTBEHHOCTb 3a 6.10 IT-o/c, 6.11 IIpencraBnenue
padoTy YWICHOB KOMaHIbI P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0/c, 7.8, 7.9, pe3ynbTaToB

(TOAYMHEHHBIX),
pe3yIbTaT BRIOJIHEHUS

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17
P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6

MPaKTUYECKUX padoT
3ammra TBOPUECKUX

3aaHui P9, Temrr 9.1,9.2,9.3,9.4,9.5 pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammura

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 WHIUBUIYaIbHBIX

P12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 TIPOEKTOB

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, KontponsHas pabora

13.7 Brimonauenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c, 14.6 3K3aMEHAITMOHHBIX

3aJJaHUI

OK 8. CamocTOSTEIIBHO P1, Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
ONpeneNATh 3a4aun P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 YerHblii onpoc
npo¢heCCUOHANBHOTO U P 3, Temur 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremaTuuecKuii
JIMYHOCTHOT'O pa3BUTHUA, P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o0/c, 4.8, 4.9, JUKTaHT
3aHUMAThCS 4.10 MNunuBuayanpHas
camo00pa3oBaHHEM, P 5, Temnr 5.1, 5.2 TI-o/c CaMOCTOSITeIIbHAS
OCO3HAHHO IJIAHUPOBAThH P 6, Temn 6.1,6.2,6.3,6.4,6.5, 6.611-0/c,6.7,6.8, 6.9, pabota
MOBLIIIIEHHE 6.10 IT-o/c, 6.11 IIpencraBnenue
KBaTH(pUKAIAN P7 Temn 7.1,7.2,73,7.4,7.5,7.6,7.7, I1-0/c, 7.8, 7.9, pe3ynbTaToB

7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 1-o/c, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

MIPaKTHYECKUX PadOT
3amunTa TBOPUYECKUX

P9, Temsr 9.1,9.2,9.3,94,9.5 pabor

P 10, Tems 10.1, 10.2, 10.3, 10.4 3amura

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 WHUBUIyalbHBIX

P 12, Temsr 12.1, 12.2 TT-0/c, 12.3, 12.4 MIPOEKTOB

P 13, Temsr 13.1, 13.2, 13.3 [1-o/c, 13.4, 13.5, 13.6 [1-o/c, | KoutposbHas pabora

13.7 BrimonHeHne

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-0/c, 14.6 3K3aMEHAIlHOHHBIX

3a7aHui

IIK 1.3. IIpousBoauThb P 1, Temsr 1.3 IT-o/c TectupoBanue
IyCKO-HaJIa/104YHbIE P 2, Temnr 2.5 IT-o/c VYeTHbli onpoc
paboTHI 110 BBOLY B P 3, Temsr 3.3. I1-o/c MateMaTHuecKkuii
JIEHCTBUE TPAHCIOPTHOTO P 4, Temsr 4.7 I1-o/c JIUKTaHT
Paanuo3JIEKTPOHHOTO P 5, Temnr 5.2 IT-o/c NunuBupayanbHas
obopynoBanus paznuuHeix | P 6, Temsl 6.6 T1-o/c, 6.10 I1-o/c CaMOCTOSITEIbHAS
BHJIOB CBSI3U U CHCTEM P 7, Temnr 7.7 IT-o/c, 7.16 T1-o/c pabota
rnepeaadu JaHHbIX P &, Temmur 8.5 IT-o/c IIpencraBnenue
TIK 2.3. Ocy1iecTBasITh P 11, Temsr 11.6 [T-o/c pe3yJIbTaToB

HaJaJKy, HACTPOUKY,
PETYIUPOBKY U MPOBEPKY
TPaHCIIOPTHOTO
PaIro3JIeKTPOHHOTO
000pyIOBaHUS M CUCTEM
CBSI3H B JJA0OPaTOPHBIX
YCIIOBUSIX M Ha 00BEKTax
TIK 2.5. U3mepsTh
OCHOBHBIE

P 12, Temnr 12.2 IT-0/c
P 13, Temsr 13.3 IT-o/c, 13.6 IT-o/c
P 14, Temsr 14.5 IT-o/c

MPaKTUIEeCKHUX padoT
3amunTa TBOPYECKUX
pabor

3ammra
WHIUBUIYJTbHBIX
IIPOEKTOB
Konrponbnas padora
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XapaKTCPUCTHUKHU TUIIOBBIX
KaHaJIOB CBsA3H, KaHAJIOB
paanocBA3U, rpyHmoBbIX U
JIMHEHHBIX TPAKTOB

Brmmonnenue
3K3aMEHAIlMOHHBIX
3alaHUM
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