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1. ACIIOPT PABOYEM INPOT'PAMMBI YYEFHOM JUCIHATIJIMHBI (ITPEJIMETA)
OYn.0711 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHUs padoyeil MporpaMmel

PabGouass mporpamma yueOnoil mucummuivbbl (npeavera) OYAn.07I1 Marematuka sBisiercs
4acThIO MPOTrpaMMBbl CpeJIHEro (MOoIHOro) obmiero oopazoBanus no creruaabHocTH CIIO:

23.02.06 TexHuueckast dKCILTyaTalys OJABHKHOIO COCTaBa JKEJIE3HBIX AOPOT.

Pa6ouas mporpamma OV J{i. 0711 MaremaTtuka MOXeT ObITh UCIIOJIb30BaHa B MPO(eCcCHOHATbHON
MMOITOTOBKE, MIEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIUN padounX 1o mpodeccusim:

18540 Cnecapp 1o peMOHTY MOJBUKHOTO COCTaBA.

1.2. Mecrto yuedHoii tucuunjiuHbl (mpeamera) B crpyktype OIIOII-TITICC3:

B yue6npix mmanax OIIOII-IITICC3 yuebnas aucrummHa OYIn.0711 Maremartrka BXOIUT B
coctaB oOmMx 00meoOpa3oBaTeNbHbIX YYEOHBIX AUCHUIUINH, (OPMHUPYEMBIX W3 00S3aTEIbHBIX
npeameTHbIx obnacteit ®I'OC cpennero obmero odpazoanus, mis cuenuanbHocTte CIIO. C yuérom
npoduiiss ocBaMBaeMOU CHENHMATBLHOCTU (TEXHUYECKHI) TaHHAs TUCHUIUIMHA W3ydaeTcs yriayOJIeHHO,
peanusyercs Ha 1 kypce.

1.3. Ilaanupyemble pe3yJbTaThl 0CBOCHHS Y4eGHON TUCHUIUIHHBI (IPeIMeTa):

1.3.1 Uenp yueOHOU MUCHUIUIUHEI (TIpeaMeTa) — TpeOOBaHUS K pe3ybTaTaM OCBOCHHS yueOHOU
JTUCIUTUTUHEI (TIpeAMETa).

Pabouas nmporpamma oprueHTUPOBaHA HA JOCTH)KEHHE CIEIYIOIMX IIeNei:

- (dopmupoBaHWEe TMpeACTaBICHUN 00 WAEIX W METOJaX MATeMaTHKH, O MaTeMaTHKE Kak
YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOJICTUPOBAHUS SIBICHHUH U MPOIIECCOB;

- OBJIQJICHHE SI3bIKOM MATEMAaTHKH B YCTHOW M MIUCHbMEHHOW (popMe, MaTeMaTHIeCKUMH 3HAHUSIMU
U YMEHUAMH, HEOOXOAUMBIMU JJIi UW3YYEHHUS UIKOJIBHBIX E€CTECTBEHHOHAYYHBIX JAMCIMILINH,
MIPOJIOJKCHHSI 00pa30BaHUs U OCBOSHUS H30PaHHOW CIIEIUAITBHOCTH Ha COBPEMEHHOM YPOBHE;

- Ppa3BUTHE JIOTHYECKOTO MBIIIJICHUS, QJITOPUTMUYECKONH KYIbTYphl, HPOCTPAHCTBEHHOTO
BOOOpaKEHUsS, MATEMATHYECKOTO MBINUICHUS W HHTYHUIIMH, TBOPYECKHUX CIOCOOHOCTEH, HEOOXOIUMBIX
JUIS TIPOJIOJKEHHST 00pa30BaHUs W JI CaMOCTOSITENIbHOM NIeATENbHOCTH B O0JaCTH MaTEeMAaTHKU U €e
MIPUIOKEHUH B Oyay1eil mpoecCuOHaNbHOM A€ATEIbHOCTH;

- BOCIIUTAHUE CPEICTBAMH MAaTEMAaTUKH KYJIbTYpbl JIMYHOCTU Yepe3 3HAKOMCTBO C HCTOpUEH
Pa3BUTHUSI MAaTEMAaTHKH, SBOJIONMEH MAaTEeMAaTHMUYECKUX WJIEH; MOHUMAHUs 3HAYUMOCTH MATEMaTHUKH st
Hay4YHO-TEXHUYECKOTO IIporpecca.

PesynbTaTsl 0cBOEHUS YyUEOHOM TUCHUIIIMHBI

B pe3ynbrare u3yueHus MaTeMaTUKH Ha TPO(QUILHOM ypOBHE 00yUYatOIIUNCS TOKEH:

3HATH/MIOHUMATh:

- 3HAUEHHUE MATEMaTUYECKOM HAyKH JUIsl PEIICHMs 3a/a4, BO3HUKAIOUIMX B TEOPUU U MPAKTHKE;
IIUPOTY U OTPAaHUYCHHOCTh TPHUMEHEHHUS MaTEeMaTHYECKHX METOJOB K aHalu3y M HCCIEIOBAHUIO
MIPOLIECCOB U SBIICHUH B MPUPOJIE U OOIIECTBE;

- 3HAUYEHHUE TPAKTUKH W BOMPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe, /it (GOPMUPOBAHUS U
pa3BUTHS MaTeMaTHYECKON HAYKH,

- WJIeW PaACHIMPEHMS] YHUCIOBBIX MHOXKECTB KaK CIOCO0a MOCTPOEHHUS HOBOTO MaTEMaTUYECKOTO
amnmaparta JJs pelleHus MPaKTUYeCKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTHKH;

- 3HaYEHHUE UJIeH, METOI0B U PE3YJIbTATOB AJIreOphl U MATEMATHYECKOTO aHAIN3a JIJIsl IOCTPOCHUS
MOJ€eJIel peanbHbIX MPOLIECCOB U CUTYAIUH;

- BO3MOXKHOCTH TE€OMETPHUHU I OMHCAHHUS CBOMCTB pPEATBHBIX MPEAMETOB M WX B3aUMHOTO
PacoJIOKEHUS;

- YHUBEpCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MAaTeMAaTHYECKUX PACCYKJICHHM, UX TPUMEHUMOCTH
B PA3IMYHBIX 00JIACTAX YEJIOBEUECKOM NeATeTbHOCTH;

- paznmuuue TpeOOBaHUM, MPEABIBISIEMBIX K JOKA3aTeIhCTBAM B MaTE€MAaTHKE, €CTECTBEHHBIX,
COILIMATIbHO-9)KOHOMUYECKUX U TYMaHUTapHBIX HAayKaX, Ha MPAKTUKE;

- pOJIb aKCHOMAaTHKH B MaTE€MAaTHUKE; BO3MOXKHOCTh IMOCTPOCHUS MaTeMaTHYECKHUX TEOpUH Ha
aKCMOMAaTHYECKOM OCHOBE; 3HAUEHNE aKCHOMATHUKH JIJISl IPYTUX 00JacTel 3HAHUS U JJIs TPAKTUKH;

- BEPOSTHOCTHBIX XapaKTEP Pa3IMUHBIX MPOIIECCOB M 3aKOHOMEPHOCTEH OKPY>KAIOIIETO MUpa.

3



YucnoBsle 1 OyKBEHHBIE BBIPAKECHUS

YMers:

- BBIMIOJTHATH apu(METHUECKUE ACUCTBUS, COYETass YCTHBIC U MMChbMEHHBIC IPUEMBI, IPUMEHEHHE
BBIYMCIIUTENIbHBIX YCTPOUCTB;

HaxOJWUThb 3HAYEHHs KOpPHS HATypaJIbHOM CTENEHM, CTEIEHHW C pPALMOHAIBHBIM I10Ka3aTeleM,
norapudma, UCHONIB3Ysl MPU HEOOXOIUMOCTH BBIYUCIUTEIbHBIE YCTPONCTBA; MOJIH30BATHCS OLEHKON U
MIPUKHJIKOU IIPU IIPAKTUYECKUX pacyeTax;

- IPUMEHSTh MOHATHUS, CBSI3aHHBIE C JIEIMMOCTBIO LIEJIbIX YUCEIN, MIPU PELIEHUN MaTeMaTHUYECKUX
3a1ad;

- HAaxoJWUThb KOpPHU MHOTOWIEHOB C OJHOM IEPEMEHHOM, pacKJaJblBaTh MHOIOWIECHBI Ha
MHOYKUTEIH;

- BBIIOJIHATh JEHUCTBUS C KOMIUIEKCHBIMM YHCJIAaMH, [0Jb30BaTbCsl TE€OMETPUYECKOU
MHTEpIpPETALME KOMIUIEKCHBIX YHCEJ, B IPOCTEHIIMX CiIy4dasX HAXOAUTb KOMIUIEKCHBIE KOpPHU
YpaBHEHHUI ¢ AEHCTBUTEIbHBIMU KO DUITUEHTAMH;

- MPOBOJAUTH MPEOOpPa3OBaHMsI YHCIOBBIX W OYKBEHHBIX BBIPAKCHUH, BKIIOYAIONIMX CTEICHH,
paauKaibl, Jorapudmbl 1 TPUTOHOMETPUYECKHE (PYHKIINU;

MCII0JIb30BaTh IPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOHN J€ATEIbHOCTU U TIOBCETHEBHOM
KU3ZHU JJISL:

- IPAaKTUYECKUX PAcueToB MO (GopMysaM, BKIIOUYas (GOpMyIIbl, COAEpIKAIINE CTETIEHHU, PaIUKaIbI,
norapu@Mmbl U TPUTOHOMETpUUYECKUE (GYHKINHU, UCTIONB3YS IPU HEOOXOIMMOCTH CIIPABOYHBIE MaTEPHAIIbI
Y NPOCTEUIIINE BBIYUCIUTENbHBIE YCTPONCTBA;

- IPUOOpPETEHUs MPAKTUYECKOTO OMbITA JESTEIBHOCTH, PEAIIECTBYIONIEH MPOPEecCHOHANBHOM, B
OCHOBE KOTOPOM JIEKUT JIaHHbIN y4eOHBIH MpeIMeT.

@yHKIMU U rpaduKu

YMers:

- OIIpENeIIATh 3HaYeHHEe (PyHKIUM IO 3HAYCHMIO apryMEHTa MpHU Pa3jIMYHbIX crocobax 3agaHus
byHKIUY;

- CTPOUTH I'padMKU U3YUEHHBIX (YHKLUH, BHIIOIHATE IpeoOpa3oBaHus rpauKoB;

- OIMCBIBATh 1O rpapuky U 1o popmysie noBeaeHUEe U CBOMCTBA (DYHKIINI;

- pelaTth ypaBHEHHs, CUCTEMBbl YpaBHEHUH, HEPABEHCTBA, UCIONIb3Yysl CBOWCTBA (PyHKUUH M MX
rpaduyeckue npeacTaBIeHUS;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOH IEATETLHOCTH U NTOBCETHEBHOM
KU3HU JJIS:

- OIMCAaHMA M UCCIIEI0OBaHMs C IOMOIIBI0 (PYHKIUI peaibHbIX 3aBUCUMOCTEHN, PEICTABICHUS X
rpaduyecKy; UHTEPIIPETalUU IpaUKOB peasbHbIX IPOLECCOB;

- IpuoOpeTeHHs] MPaKTUYECKOTO OMbITa ACATEIbHOCTH, MPEIIeCTBYOMEH MpodeccnoHaIbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIH MpeMeT.

Hauana matemaTudyeckoro anainza

YMeTn:

- HaXOJUTh CYMMY O€CKOHEYHO YOBIBaIOIIEeH T€OMETPUUECKON MPOTPECCHH;

- BBIYUCIIATH HpOI/ISBO)IHBIe nu HCpBOO6pa3HBI€ SHCMGHTapHI)IX (1)}’HKIII/H>'I, HpI/IMerlfl npaBHna
BBIYHCIICHHS IPOU3BOIHBIX U IEPBOOOPA3HBIX, UCTIOIB3YS CIPABOYHBIC MaTepPHAIbI,

- HCCleIoBaTh PYHKIIMH U CTPOUTH UX TpaduKU C TOMOIIBIO POU3BOIHOI;

- pemiaTth 3a7a4u ¢ IPUMEHEHHUEM YpaBHEHUS KacaTelbHOU K TpaduKy (YHKIIHH;

- pemaTL 3aa4Y1 Ha HAXOXKJICHUEC HaI/I6OJ'IBHIeFO 1 HAUMCHBIIICTO 3HAYCHUA q)YHKHI/II/I Ha OTpeSKe;

- BBIYUCJIATH IUIOIA/b KPUBOJIMHENHOM Tpaneuuu;

HNCIIOJIB30BATh HpI/IO6peTeHHLIe 3HAHUSI " YMeHI/ISI B HpaKTI/I'-IeCKOI\/’I HCATCIIBHOCTU U
MMOBCEAHEBHOM KU3HHU JJIS:



- pellleHus] TEOMETPUUYECKUX, (PU3NUECKUX, SKOHOMUUYECKUX U APYTUX MPUKIAJAHBIX 3a/1a4, B TOM
quclie 3a/a4 Ha HAuOOJIbIIME UM HAUMEHbBINE 3HAYEHUS C MPUMEHEHHEM armapara MaTeMaTHYeCKOTro
aHanu3a;

- IPHOOPETEHUS MPAKTUIECKOTO OIBITA ACSITEILHOCTH, MPEIIISCTBYIONICH MTPO(heCCHOHATLHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yIeOHBIN MPEIMET.

YPaBHeHI/IH " HCPABCHCTBA

VMmeTs:

- pemarh paluoHaIbHBbIC, IOKA3aTENbHBIE M JIOTAPUPMUYECCKHEC YpPaBHEHHS W HEPABEHCTBA,
HWppalMOHAIIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHHUS, UX CUCTEMBI;

- JIOKa3bIBaTh HECJIOXKHBIEC HEPABCHCTBA;

- pellIaTh TEKCTOBBIE 3a/1a4d C MOMOIIbIO COCTABIICHUSI YPAaBHEHUH, U HEPABEHCTB, UHTEPIPETUPY S
pe3yJbTaT C y4ETOM OFPAaHUYECHHUM YCIOBHS 3a]1a4H;

- U300pakaTh Ha KOOPJWHATHOM IIJIOCKOCTH MHOJKECTBA PEIICHUN yYpaBHCHHH M HEPABEHCTB C
JBYMSI IEPEMEHHBIMU U UX CUCTEM.

- HAXOAUTh MPHUOIMKECHHBIC PEIICHUS YPABHCHUH M KX CUCTEM, UCIIOJIb3Ys Tpad)UueCKHi METO/T;

- pemarh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C NMPUMEHEHHEM IpadHuecKux MpeacTaBlIeHUHN,
CBOMCTB (DyHKIIMIA, TPOU3ZBOIHOM;

WCIIONB30BaTh MPHOOPETEHHBIE 3HAHUS M YMEHUS B TMPAKTUYECKOM JIEATENTBHOCTH U
MMOBCEAHEBHOM KU3HU IJIS:

- IIOCTPOCHUS ¥ UCCIIEIOBAHUS MPOCTEHIIIMX MaTEMaTUUECKUX MOJICIICH;

- IpUOOpPETEeHUs MPAKTUUECKOTO OIbITa ACSITENbHOCTH, MPEIIeCTBYIONIeH TpodhecCuoHanbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHbIN y4eOHBIH MpeIMeT.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSATHOCTEH

YMmers:

- pewmath npocreire KOMOMHATOPHBIE 3a7aul METOJJOM Iepedopa, a TakkKe ¢ MCI0JIb30BaHHEM
M3BECTHBIX (popmyir, TpeyronpauKa [lackans; BeraucisaTe kodgduuuenTsl omnoma Hetorona mo gopmyne
U C UCIIOJIb30BaHUeEM TpeyroapHuka [lackans;

- BBIYMCIIATH BEPOSATHOCTU COOBITHI Ha OCHOBE I0JICUETA YHCIIa UCXO10B (IpOoCTeHine cirydan);

UCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUS B MPAKTHUYECKOW JESATEIbHOCTH U
ITOBCETHEBHOM KU3HM JUIS:

- aHajJM3a pealbHbIX YHMCIOBBIX NaHHBIX, MPEJICTABICHHBIX B BUJAE AUarpaMM, rpaukoB; A
aHaJin3a UH(OPMALIMK CTATUCTUYECKOTO XapaKTepa;

- IpuoOpeTeHNs] MPAKTUYECKOTO OMbITA JAEATEIILHOCTH, MPeIIeCTBYONMEH mpodeccuoHaIbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIH peIMeT.

I'eomerpus

Ymers:

- COOTHOCHUTH IUIOCKHE T€OMETpHuYecKHe (UTYypbl U TpEeXMEpHble OOBEKTHI C UX ONMUCAHUSIMH,
yepTeKaMH, N300paXEeHUSIMH; pa3indaTh U aHAJIM3UPOBATh B3aUMHOE PaclookeHue Gpuryp;

- n300pakaTh reoMeTpudeckre GUrypbl U Tela, BHIIOIHATE YEPTEXK 110 YCIOBHIO 33/1a4H;

- pemaTb T€OMETPUYECKHE 3aJlayd, ONHPAsCh HA W3YUYCHHBbIE CBOMCTBA IUIAHMMETPUYECKUX M
CTepeoMeTpUYecKUX (GUIryp M  OTHOUIEHMH MEXIy HHMMH, HpUMEHss anreOpandeckuii
TPUTOHOMETPUYECKUH aIlapar;

- IPOBOJUTH JTOKA3aTEJIbHBIE PACCYKIACHUS IIPU PEILICHUU 3a]a4, JOKa3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,

- BBIYMCIATH JIMHEHHbIE 3JE€MEHTHl U YIJbl B MPOCTPAHCTBEHHBIX KOHPHUIypalusx, o0beMbl U
IJIOLIA/IM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJl M UX MPOCTEUIINX KOMOMHALIMIA;

- INPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJ JUIsl BBIYUCICHUS OTHOILUEHUN, PACCTOSHUU U
YIJIOB;

- CTPOMTD CEUEHUS] MHOTOTPAHHUKOB U N300pa’kaTh CEUEHUS TeJl BpaIllCHUS:



UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHHWA M YMEHHUS B TMPAKTUYECKOW NEATEIbHOCTH U
MOBCEIHEBHOM KU3HU JJIA:

- MCCIIeZIOBaHUS (MOAETUPOBAHNUS) HECIOKHBIX MPAKTHUECKUX CUTyallMid Ha OCHOBE M3yUEHHBIX
(bopMyn 1 CBOUCTB (uryp;

- BBIYMCIICHUS JJIUH, IUIOMAAeH U 00bEeMOB pealbHbIX OOBEKTOB MPHU PEIICHUU MPAKTHUYECKUX
3ajJ1a4, UCIOJIB3Ysl MPH HEOOXOAUMOCTH CIIPABOYHHUKH U BEIYUCIUTEIbHBIE YCTPOWCTBA;

- IpUOOpETEeHUs MPAKTUUECKOTO OIbITa ACSITENbHOCTH, MPEIIIEeCTBYIONIeH TpodhecCuOHaIbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIH ITpeIMeT.

1.3.3 [Inanupyemblie pe3ysIbTaThl OCBOCHHS YU€OHOM NUCIHUILIMHBI(TIpeIMETa):

Ocoboe 3HaueHue yueOHast TUCIUIUIMHA(TIPEAMET) UMEET MpH (POPMUPOBAHUU U PA3BUTHU OOIIUX
1 Ipo(heCCUOHATIBHBIX KOMITETEHIUH.



Koa v HanmMeHoBaHue
bopmupyembIx
KOMIIeTeHII M

IInanupyemMsble pe3yJbTaThl OCBOCHHS YUeOHOM IMCUMIIMHBI (TIpeMeTa)

.JII/I‘lHOCTHI)Ie, METalpeAMETHDBIC

IMpeamerHbie

OK 01. Beibupath
CIOCOOBI pelIeHuUs 3a1a4
npohecCHOHABLHOM
JeSITeIIbHOCTH
PUMEHHUTEIBHO K
Pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTB K TpyAy, OCO3HAHUC LICHHOCTU MACTCPCTBA,

Tpynoirooue;

- TOTOBHOCTh K aKTUBHOMN JeSTEIbHOCTH
TEXHOJIOTUYECKOM W  COLMAIBHOW  HAlpaBJICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIILHO BBIIOJHATh TAKYIO JCSITEIbHOCTD;
- MHTEpeC K pPa3IUYHbIM cdepaM MpoPecCHOHATHHON
NeSITeIbHOCTH,

OsJaagenue YHUBeEpPCAJIbHBIMU
NMO3HABATEJILHBIMH JeHCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (OPMYJIHMPOBATh M aKTYaJIH3HPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

y4yeOHBbIMH

- yCTaHaBIWBaThb  CYIICCTBCHHBIH  TNPU3HAK  HJIH
OCHOBaHUs I  CpaBHCHHS, KiIacCUPUKAIMH U
0000111eHN;

- OMPEACIIATH IENN JIEATEIBHOCTH, 33JIaBaTh IMapaMeTPhI
U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/ISI B
paccMaTpUBaEMBbIX SBJICHUSIX;

- BHOCHUTH KOppCKTI/IBBI B JCATCIIBHOCTh, OIICHHUBATH
COOTBECTCTBUC pe3yanaT0B noeiaaM, OILICHHUBATh pI/ICKI/I
MOCJIEACTBUI IeITEILHOCTH;

- paSBI/IBaTI) eraTI/IBHOe MBIIIJICHHUC HpI/I pCHIeHI/II/I
YKU3HEHHBIX TTPo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIAJCTh HaBBIKAMU Yy4eOHO-HCCIIENOBATENLCKOH U

HpO@KTHOﬁ ACATCIIbHOCTH, HaBBIKaAMH paspCuiCHus
npobiewm;

- BBISIBJIATDH MMPUYIUHHO-CJICACTBCHHBIC CBsA3U u
aKTyaJIM3UpOBaTh 33/1ady, BBIIBUTATh THUIOTE3Y e€e

PEHICHUA, HAXOAUTb AapryMCHTBI JId JOKa3aTCIbCTBA

-BJIQIETh METO/IaMU JI0KA3aTeNILCTB, AITOPUTMAMU PEIICHUS 33/1a4;
yMeHue (popMyIupoBaTh ONPEEICHHs], aKCHOMBI U TEOPEMBI,
MPUMEHSTH UX, TPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHUS B X0O/1€
peleHus 3a1a4;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JOTapupmM
Yucia; yMEHUE BBIOJIHATh BHIUNCIEHUE 3HAUCHUN U
npeoOpa3oBaHus BRIPAKEHHUH CO CTETIEHSAMH U JIOrapruQmamu,
npeoOpa3oBaHus IpOOHO-pAlIMOHAIBHBIX BHIPAXKEHUH;

- YMETh ONEPHUPOBATH MOHATHIMHU: PALIMOHATIBHEIE,
UppalroHaIbHbIE, T0Ka3aTeIbHbIC, CTEIIEHHBIE, Iorapu(MUUECKHUE,
TPUTOHOMETPHUUYECKHIE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HEPEPhIBHAS
(byHKIMA, TPOU3BOHAS, IEPBOOOpaA3HAas, ONPEACICHHbIN HHTETPa,
YMETbh HaXOJUTh ITPOU3BOIHBIE AJIEMEHTAPHbBIX (QYHKIIMH,
UCTIONB3YS CIIPAaBOYHBIEC MAaTEPUAIIb; HCCIIEIOBATH B IPOCTEHIINX
citydasx (PyHKIMM HA MOHOTOHHOCTb, HAXOUTh HauOOJIbIINE U
HAaMMEHBIINE 3HAYCHUSI PYHKINH; CTPOUTH rpadUKi MHOTOWICHOB
C UCIIOJIb30BaHMUEM armapara MaTeMaTHYeCKOro aHaIu3a;
MPUMEHSTH MPOU3BOIHYIO NPH PEIICHUH 33249 Ha JIBI)KEHUE,
pelaTh MpaKTUKO-OPUEHTUPOBAHHBIE 33/]a4ul Ha HAaUOOJIbIINE U
HaMMEHBIINE 3HAYCHHUs, Ha HAXOXKACHHUE Iy TH, CKOPOCTH U
YCKOPEHHS;

- YMETh ONEPUPOBAThH MOHATHIAMMU: PallMOHANbHAs QYHKINS,
MoKasareabHas PYHKIMS, CTeNeHHast PyHKIMsL, Jorapudmuyeckas
(GyHKIMS, TPUTOHOMETpUYECKUEe PYHKINHU, 0OpaTHbIE (QYyHKIUH;
YMEHHUE CTPOUTH rpaduKu N3yUeHHBIX (YHKIUN, HCIIOIB30BATh
rpaduKy Npu U3yYEHUH MPOLIECCOB U 3aBUCUMOCTEH, MPH pEeIIeHUH
3a7a4d U3 IPYruX y4eOHBIX MMPEIMETOB U 3a/1a4 U3 PeaTbHOH KU3HHU;
BBIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEX/y BEIMUYMHAMU;

- YMETh pelaTh TEKCTOBBIC 3a7a4l Pa3HBIX TUIIOB (B TOM YHUCIIE HA
MIPOLIEHTHI, JOJIM U YaCTH, Ha JBM)KEHUE, padoTy, CTOUMOCTh
TOBApPOB M YCIIYT, HAIOTH, 33a4H U3 00JIACTH yIPaBICHUS




CBOMX YTBEP)KICHHH, 3a/JaBaTh MapaMeTpbl U KPUTCPUU
peleHus;
- aHAJM3UPOBATH IOJIYYCHHBIC B XOJE PEIICHUS 3aJa4yM
pe3yJIbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;
-yMETh TIEPEHOCHTh 3HAaHWS B TIO3HABATCIBHYIO W
MPAKTHYECKYIO 00JIACTH KU3HECATCIIBHOCTH;
- YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;
- BBIIBUTaTh HOBBIC HJCH, NpEIiaraTh OPUTHHAIBHBIE
MOJIXOJTbI U PEIICHUS;

H CIIOCOOHOCTh MX HCIOJIb30BAaHMS B
MO3HABATCIILHON M COIMAIbHOM MPaKTHUKE

JUYHBIMU U CEMEWHBIMU (PMHAHCAMMU ); COCTABIIATH BBIPAKEHMUS,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]a4H,
MCCJIEZIOBATH MTOJIyYEHHOE PEIICHHUE U OLICHUBATh
IIPaB0IN0I00HOCTh PE3YJIbTATOB;

- YMETh ONIEpUPOBATH MOHATHIMHU: CpeHEe apu(PMETHUECKOE,
Me/MaHa, Haubouiblee ¥ HaMMEHbINee 3HAUSHHsI, Pa3Max,
JMCIIepCUsl, CTaHAAPTHOE OTKIOHEHHE YHCIIOBOrO Habopa; yMeTh
U3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPEICTABICHHYIO B
TabJIMIaxX, HA IuarpaMmax, rpadukax, OTpakarollyo CBOHCTBA
peabHBIX MPOLECCOB U SBJICHUIA; IPEACTABIATh HHPOPMALIUIO C
IIOMOILBIO TAOJIMI U UarpaMM; Uccie10BaTh CTATUCTUYECKUE
JIAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM IpadUuecKuX METOI0B U
JJIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH MOHATHUIMU: CIIyYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIIy4aHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C MCIIOJIb30BAaHHEM TPaPHUECKUX METOIOB;
IPUMEHSATH (YOPMYJIbI CIIOKEHUS U YMHOXKEHUS BEPOSATHOCTEH,
KOMOWHATOpPHBIE (DaKThI U GOPMYIIBI P PEIICHUH 3324,
OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4allHbIMH BEIMYMHAMH; YMEHHUE IIPUBOINUTD IIPUMEPBI
HPOSIBJIIEHUS 3aKOHA OOJIBLINX YHCEI B IPUPOAHBIX U
OOIIECTBEHHBIX SBIICHUSX;

- YMETb ONIEPUPOBATH IOHATUAMU: TOUKA, NIPsIMasi, IIIOCKOCTD,
IIPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEIIUBAIOIIHECS NIPSMBIE,
NapajjIeIbHOCTb U MEPIIEHIUKYIIAPHOCTD NPAMBIX U INIOCKOCTEH,
YTOJI MEXY IPSIMBIMH, YIOJI MEXAY IIPAMOM U IUNIOCKOCTBIO, YIOJl
MEXAY MIIOCKOCTSIMU, PACCTOSHUE OT TOUKH J10 IUIOCKOCTH,
paccTostHuE MEXAY IIPSAMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTSIMHY;
YMEHHUE MCII0JIb30BaTh MIPU PELICHUH 331a4 U3yUeHHbIE (DaKThI U
TEOpEMBI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY’KaIOILIEr0 MUPA;

- YMETb OIIEPUPOBATH IMOHATUSIMHU: MHOTOI'PaHHHK, CEUYECHNE
MHOTOTpaHHHKa, Ky0, apajienenures, npusma, nupammia,
(urypa 1 moBepXHOCTb BpallleHUs, IWINH]p, KOHYC, 1ap, chepa,
ceueHust (pUrypsl BpallleHus, MII0CKOCTb, Kacarommasics chepsl,
LHAJIMHAPA, KOHYCA, IUIONIa/1b IOBEPXHOCTH MUPAMHU/IBI, IPU3MBI,




KOHYyCa, IIWINH/PA, TUIomaab chepsl, 00beM Ky0a, IpsIMOYTOJILHOTO
napasiesienumesa, MupaMuabl, MPU3MbI, HIUIMHIPA, KOHYCa, I1apa;
yMeHHue U300paxaTb MHOTOIPaHHUKH U IOBEPXHOCTH BPAILEHUS, UX
CEUEHUs OT PYKH, C IOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABATH CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PAclO3HABATh [IPaBUIIbHbBIE
MHOI'OI'paHHMKH;

- YMETh OIIEPUPOBATh MOHATUSAMU: ABH)KEHUE B IPOCTPAHCTBE,
10JOOHBIE (PUTYpBI B IPOCTPAHCTBE; UCIIOJIb30BaTh OTHOILICHHUE
TUIOIIAJIeH TOBEPXHOCTEH 1 00BEMOB OJOOHBIX (GUTYD TIPU
peLleHNH 3a/1a4;

- YMETh BBIYUCIIATH FEOMETPUUECKHE BEIUUNHBI (JJIMHA, YIoJ,
IUI0ILA/b, 00BEM, IIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUCHHbIE
(hOpMYyJTBI 1 METOJIBI;

- YMETh ONEPUPOBATH MOHATHIMU: IPAMOYTOJIbHAs CCTEMa
KOOpJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEICHUE, YTOJ MEX/1Y BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BE/IEHNE BEKTOPA HA YUCIIO; HAXOAUTH C TOMOLIBIO
U3yUYeHHBIX (HOPMYJT KOOPIAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEX]y IByMSI TOUKaMU;

- YMeThb BBIOUPATh MOAXOIAIINN U3YUYSHHBIH METO/ ISl peLLICHHS
3a/1a4yM, paclio3HaBaTh MaTeMaTHuecKkue (hakThl 1 MaTeMaTHUYECKHE
MO/JIENIU B IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
yMEHHE NMPUBOJIUTH IPUMEPBI MaTEMaTHUECKUX OTKPBITHIA
POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKH.

- YMETh ONEPUPOBATh MOHATUSMU: ONpEeIeNIEHUE, aKCUOMa,
TEeOopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYIHPOBKHU; YMEHHE (POPMYIHPOBATH OOpaTHOE
Y TIPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTDH IPUMEPHI U
KOHTPIIPUMEPBHI, UCIIOJIb30BATh METO]T MAaTEMaTUYECKON UHTyKIIUY;
MIPOBOJUTH JOKA3aTENbHbBIE PACCYKICHMS IIPU PELICHUH 3a/1a4,
OLIEHUBATh JIOTHUECKYIO MTPaBUIIBHOCTh PACCYKICHHUI;

- YMETh OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, TOJIMHOXKECTBO,
orepaly HaJl MHOXKECTBAaMH; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBI armapar Jyuisi ONUCaHHsI peaJIbHBIX ITPOLIECCOB U
SIBJICHUH MpU pEeLICHUH 3a/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX




MIPEIMETOB;

- YMETh ONEpPUPOBATH MOHATHIMU: Tpad, CBA3HBIHN rpad, 1epeso,
LIUKJI, Tpad Ha INIOCKOCTH; YMEHHUE 331aBaTh ¥ ONMCHIBATh Ipadbl
Pa3IMYHBIMU CIIOCOOAMU; MCTIONIB30BATh rPpadbl MIPH PELICHUN
3ajay;

- YMETh CBOOOHO ONEPUPOBATH MOHATHIMHU: COYETAHUE,
IIEPECTaHOBKA, YMCIIO COYETAHUH, YUCIIO NIEPECTAHOBOK; OMHOM
HeioToHa; ymMeHue NpUMEHSATh KOMOMHATOPHBIE (PaKTHI U
paccyXIeHMs Ul PEeLIeHUs 3ajay;

-yMETb ONEPUPOBATH MOHATHUSAMHU: HATYPaJIbHOE YUCIIO, LIEJI0e
YHCII0, OCTATOK IO MOJYJII0, pallMOHAIbHOE YUCIIO,
UPPaIMOHATIFHOE YMCII0, MHOXKECTBA HATYPAIbHBIX, IEJbIX,
paLMOHATIBHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE HCII0JIb30BaTh
NPU3HAKH AETUMOCTH, HAUMEHBIINN OOIINI IeMUTENb U
HaMMeHblIee o011ee KpaTHOe, alnropuT™ EBkinaa npu penienun
3aJa4; 3HaKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMH
CUUCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHSIMH: CTETIEHB C LIEIBIM
HoKa3aresaeM, KOpeHb HaTypaJbHON CTENEHH, CTETIEHb C
panroHaTBHBIM TIOKA3aTeNIeM, CTETICHD C ICHCTBUTEIBHBIM
(BeleCcTBEHHBIM) ITOKa3aTeNeM, JJorapuM 4uciia, CHHYC, KOCUHYC
Y TaHT€HC TIPOU3BOJIBLHOTO YUCIIA;

- YMETh ONEPUPOBATH MOHATHAMMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEpaBEHCTB, PABHOCUJILHOCTh YPaBHEHHM, HEPAaBEHCTB U CUCTEM,
panroHabHbIe, HPpAIlOHAIEHBIC, TOKA3aTEIbHBIC, CTETICHHBIE,
JorapupMuUecKue, TPUrOHOMETPUYECKHE YPaBHEHHU S, HEPaBEHCTBA
Y CHCTEMBI; YMEHHE pelaTh YpaBHEHsI, HEPABEHCTBA U CHCTEMBI C
HOMOILBIO PA3JIMYHBIX PHEMOB; pelllaTh YPaBHEHHUs, HEPAaBEHCTBA
Y CHCTEMBI C ITapaMeTPOM; IPHUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JJIsl pelIeHUs] MaTeMaTHYeCKUX 3aja4 1 3a]1ad U3
Pa3IMYHbIX 00JaCTel HAyKU U pealbHOM JKU3HH;

-yMeTb CBOOOIHO OMEPUPOBATh MOHATUSAMU: Ipaduk QyHKIHMH,
oOpatHast pyHKIHS, KOMIO3UIUS PYHKIUH, TUHEWHas QyHKUIUS,
KBaJpaTU4Has GYHKLHUS, CTeNeHHas: (YHKIUSA C LETbIM
M0Ka3aresaeM, TPUroHoMeTpudeckue GyHKIMN, 0OpaTHbIE
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TPUTOHOMETpHUUECKHE (PYHKIMH, TIOKA3aTeNIbHAs U
aorapudmuueckas pyHKIUN;, yMEHUE CTPOUTh rpaduku HyHKIIMH,
BBITIOJIHATH MPeoOpa3oBaHus rpa@uKoB HyHKITHI;

YMEHHUE HCIIONIb30BaTh IpaduKu (GYHKIUH ISl U3Y4YEHUS MPOLIECCOB
Y 3aBUCUMOCTEH MpU pEeIIeHUH 33]1a4 U3 APYTUX YUEOHBIX
MIPEIMETOB M U3 PEaJbHOM KU3HU; BEIpaXKaTh (HOpMyIamMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMM;

yYMEHHE CBOOOIHO ONEPUPOBATH MOHITUAMU: YETHOCTh (PYHKIIUH,
HNEPUOUYHOCTb (DYHKIIUU, OTPAHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (YHKIIMH, HAUOOJIbIIEe U
HalMEHblIee 3Ha4eHUs (PyHKIUHN Ha IPOMEXKYTKE; YMEHHE
IPOBOJIUTH UCCIICAOBAHKE (DYHKIIHIH;

YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpauku GYHKIMN AJIS peIIeHus
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PEILIEHUH ypaBHEHUIH,
HEpPaBEHCTB U MX CHCTEM;

- YMETb CBOOOHO ONEPUPOBATH MOHATHSIMHU: OCIEI0BATEIBHOCTD,
apupMeTHIeCcKas MPOrPECCHsl, TEOMETPHUECKas IIPOTPECCHs,
0eckoHeuHO yObIBaroIasi FeOMeTpUYecKas IPOrpeccus; yMeHue
3aaBaTh MOCIEIOBATEIIBHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYPPEHTHBIX HOpMyT;

- YMETh ONIEPHPOBATH TOHSATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
acUMIITOTHI rpaduka GyHKINY, IepBast U BTOpas IPOU3BOIHASL
(GyHKIIMHU, TeOMETPUYECKUI U (PU3HUECKUN CMBICIT POU3BOAHOM,
nepBooOpa3Hasi, ONpeAeIeHHbIN HHTErpaj; yMEHUE HaXOIUTh
aCHMIITOTHI rpaduka GYHKINN; YMEHHE BEIUUCIIATH TIPOU3BOTHBIE
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3ULIMH (DYyHKIIHH,
HaXOJIUTh YPaBHEHUE KacaTEIbHOU K rpaduKy (QpyHKIHH;

YMEHHUE MCI0JIb30BaTh IPOU3BOIHYIO JUISl HCCIIEA0BAaHUS (PyHKIHU,
JUTSL HAXOJKACHUS HAMITYUIIIero PEIIeHUs B MPUKIAIHBIX, B TOM
qHciie COLUATbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1auax, s
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh TUTOIIAINA U
00beMbI (PUTYp ¢ TOMOIIBIO HHTErpalia; IPUBOANUTH IPHUMEPHI
MaTeMaTHIeCKOTO MOJICTTMPOBAHUS C TOMOIIBIO
muddepeHIMaIbHbIX ypaBHEHUH;

- YMETh ONEPHPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIIO,
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COTIPSIKEHHbIE KOMIUIEKCHBIE YHCIa, MOIYJIb U apTyMEHT
KOMIUIEKCHOTO 4YHcia, (hopMa 3arrucu KOMIUIEKCHBIX YHCell
(reomerpuueckas, TPUTOHOMETpPHYECKAs U anredpanyeckas); yMeTh
MIPOU3BOINTH APUPMETUUECKUE ACHCTBHS C KOMILICKCHBIMHU
YHCIIaMU; TPUBOIUTH MPUMEPHI UCTIOIb30BAHUS KOMILIEKCHBIX
YHCell;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CpEHEE
apupMeTHIecKoe, MeJaHa, HauOoJbIlIee U HAaNMEHBIIIee 3HAYCHUS,
pa3Max, Tucrnepcus, CTaHIapTHOE OTKJIOHEHUE Il OIMCAHUS
YHCIIOBBIX JIaHHBIX; YMEHHE UCCIIEIOBATh CTATUCTUYECKUE TaHHBIE,
B TOM YHCJIE C IPUMEHEHHEM IrpaUuecKux METOA0B U
AJIEKTPOHHBIX CPEJICTB; rPaUIECKH UCCIIEAOBATH COBMECTHBIC
HAOIIO/IEHUS C IOMOIIBIO TUarpaMM pacCerBaHUs U TUHEHHON
perpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITHI C MCIOIB30BaHUEM
rpadU4ecKuX METOJIOB; IPUMEHSTH JUIS PEIICHHS 3a71a49 (OPMYITBI
CIIOKEHHSI U YMHOXKEHUS BEPOSTHOCTEH, OPMYITy MOTHON
BeposATHOCTH, (hopmyry bepHyum, komOuHATOpHBIC (DAKTHI U
(hopMyIIbI; OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHIA, yMEHHE
OTIepPHUPOBATH TOHATHIMU: CITydaiiHas BETMUMHA, PaCIpeciICHIE
BEPOSTHOCTEH, MaTeMaTUYECKOe OXKHIaHUE, AUCTIEPCUs 1
CTaH/IapTHOE OTKJIOHEHHE CITy4YailHON BEIMUYMHBI, PyHKINUN
pacrpenesieHus ¥ IIOTHOCTH PAaBHOMEPHOTO, MIOKA3aTEIbHOTO U
HOPMAJILHOTO PacIpeeNieHH; YMEHHE HCIIOIb30BaTh CBOMCTBA
U3yUYEHHBIX pacIlpeesieH! Ui peleHns 3a1a4; 3HaKOMCTBO C
MOHATHSIMU: 3aKOH OOJIBIINX YMCEIl, METOJIBI BEIOOPOYHBIX
UCCIIeIOBaHUN; yMEHUE IPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSAX;

- yMeTh CBOOOIHO ONEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
TUIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyd, MJIOCKUAHN YTOI,
JIBYTPaHHBIN YTOJI, TPEXTPaHHBIN Yo, IepeceKaroIuecs,
napajuieNIbHbIe U CKPEIIMBAOIINECS MPSIMbIE, TapaJIeIbHOCTh U
NEePIEHAUKYIISIPHOCTh NMPSMBIX U TNIOCKOCTEH, YToa MeX1y
MPSIMBIMH, YTOJI MEX/TY MPSIMOHN ¥ IJIOCKOCTBIO, YTOJ MEXKITY
IUIOCKOCTSIMHU; YMEHHE UCIOIb30BATh NP PEIICHUH 3a/1a4
M3y4eHHbIE PaKThl M TEOPEMBI ITIAHUMETPUH; YMEHHE OIICHUBATh
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pa3Mmepbl 00BEKTOB B OKPY’KAIOILIEM MUPE; YMEHHUE OIIEpUpOBaTh
MOHATHSIMH: MHOI'OI'PAaHHUK, CEYEHNE MHOTOTPaHHHKA, IPABUIIbHBIN
MHOT'OI'paHHMK, IPU3Ma, MUpaMua, GUrypa u moBEpXHOCTb
BpalleHHs], IMIMHAP, KOHYC, map, cepa, pa3BepTKa HOBEPXHOCTH,
CeueHMsI KOHyca ¥ LWIMHAPA, apajuleIbHbIe OCH WIM OCHOBAHMUIO,
CeuyeHue 11apa, IIO0CKOCTh, Kacaromasics cepsl, HWINHAPA, KOHYCa,
YMEHHUE CTPOUTh CEYEHNE MHOTOTPaHHUKA, U300paxarth
MHOTOTPaHHHUKH, (PUTYPBI U TOBEPXHOCTHU BPALICHUS, HX CEUCHHUS, B
TOM YHCJIE C IIOMOLIBIO 3JIEKTPOHHBIX CPECTB; YMEHUE IPUMEHATh
CBOWCTBA Fr€OMETPUYECKHUX (PUTYP, CAMOCTOSITEIHHO
(GopMyIMpPOBATH ONPENEIEHUS U3yYaeMbIX (GUTyp, BBIABUIaTh
THITOTE3BI O CBOWCTBAX U MPU3HAKAX T€OMETPHUECKUX DUTYD,
000CHOBBIBATh UJIM ONPOBEPraTh UX; YMEHHE IPOBOIUTD
KJIaccu(UKAIUIO GUTYp 10 pa3IHYHBIM IPU3HAKAM, BBITIOIHATh
HE0OXO0IMMbIE JIOTIOIHUTENbHbIE TIOCTPOCHUS;

- YMETh CBOOOIHO ONIEPUPOBATH MOHATHAMU: TUIOMAAb (DPUTYPEI,
00beM (Urypbl, BeIMYUHA yII1a, PACCTOSHUE OT TOYKHU /10
IUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMM, ITUIOIIAb c(hepbl, IUIO0IIAb TIOBEPXHOCTH TUPAMUJIBI,
IpU3MBIL, KOHYCa, IIWINHAPA, 00beM Ky0a, IPSIMOYTOJIbHOTO
napaJsenenunesa, MupaMubl, TpU3Mbl, LWIHHIPA, KOHYca, 11apa;
YMEHHE HaXOJUTh OTHOILLIEHNE 00bEMOB MOJI0OHBIX (QUTYD;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHIMHU: JABHKEHHE,
napajulesIbHbIN IepeHoc, CUMMETPHS Ha MJIOCKOCTH U B
pOCTPaHCTBE, IOBOPOT, MpeodpazoBaHKe Mo 100U, M0100HbIE
(burypsl; yMeHue paclo3HaBaTh paBHbIE U I0JJ00HbIE (PUTYpBI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, aDXUTEKTYPE; YMEHHE
HCII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUS, HAXO/IUTh
reOMEeTPHYECKUE BETMUMHBI (ITTMHA, YToJ, IUI0IIaAb, 00beM) pU
pELIeHNH 3a]1a4 U3 IPYTHX yU4eOHBIX MPEAMETOB U U3 peaabHOU
KU3HU;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: IPIMOYTOJIbHAS
CUCTEMA KOOPJAMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, POU3BEICHIE BEKTOPa Ha YHCIIO,
pa3iiokeHue BeKTopa Mo 0asucy, CKajasipHOe MPOU3BECHNUE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOJI MEXAY BEKTOPaMH; YMEHHUE
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HCIIOJIb30BATh BEKTOPHBIA U KOOPJIAMHATHBINA METOJ ISl pELICHUS
reOMETPUUECKUX 33/]a4 M 3a/1a4 APYTUX yueOHBIX PEIMETOB;
ONEPUPOBATH MOHIATUAMU: MaTpula 2Xx2 1 3x3, onpeneauTeb
MaTpHUILIbl, TEOMETPUUECKHUI CMBICII ONPEAEIUTENS;

- YMETh MOJEIHMPOBATh PEaIbHbIE CUTyall! Ha SI3bIKE MATEMAaTHKY;
COCTaBJISITh BBIPA)KEHMUSI, ypaBHEHNU S, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33]1a4M, UCCIIE0BATh OCTPOEHHBIE MOJEIH C
WCIOJIH30BAHUEM allllapaTa ajareOpbl, HHTEPIPETUPOBATh
NOJIYYEHHBIN pe3yJIbTaT; CTPOUTh MATEMATUYECKUE MOJIETH C
IIOMOLIBIO0 TEOMETPUUYECKUX TTOHATUI U BETUYMH, peLIaTh
CBSA3aHHBIE C HUMH MPAKTUYECKUE 33]1a4; COCTABIISTh
BEPOSATHOCTHYIO MOJIENb U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3yibTaT; pelaTh NPUKIAgHbIEC 3a1a4l CPEACTBAMU
MaTeMaTUYECKOT0 aHallu3a, B TOM YHCJIE€ COLUATbHO-
SKOHOMMYECKOTO M (PU3UUECKOr0 XapaKkTepa;

- YMEHHE BBIOMPATh NOAXOJAIIMI METO [l PELLIEHUs 3a]auu;
NOHUMaHUE 3HAYMMOCTU MAaTEMATUKHU B U3YUEHUHU MPUPOJHBIX U
OOLIECTBEHHBIX MIPOLIECCOB U SBJIEHUHN; YMEHUE PACIIO3HABATH
IPOSIBIICHUE 3aKOHOB MaTEMAaTHUKHU B UCKYCCTBE, YMEHUE TPUBOIUTD
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMAaTHYECKON HAYKH

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPENICTBA
MOMCKa, aHaJIn3a u
UHTEPIIpETALUU
uH(popMaluu, 1
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npodecCuOHATbHON

e TEIbHOCTH

B 06.1acTH HEHHOCTH HAYYHOTO NO3HAHMS:
-chopMHupOBaHHOCTH MHPOBO33pEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHS
HAyKd M OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOTO Ha
JMajore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B IIOJIMKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHME SI3BIKOBOM M  YUTATEIbCKOU

KyJIbTYpbl KakK CpEICTBAa B3aUMOACUCTBHUS  MEXIY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAaHHWE ILIEHHOCTH HAy4yHOW JI€ATEIbHOCTH,
FOTOBHOCTD OCYIIECTBIATh MIPOEKTHYIO u
MCCIJIEIOBATEIbCKYIO JEATEIBHOCTh UHAWBUIYAIBHO U B
rpynme.

Osuanenue YHHBEPCAJIbLHBIMH y4eOHbIMH

NMMO3HABATCJIbHbBIMHA HeﬁCTBHﬂMH:

- yYMEThb ONEepUpoBaTh MOHATUSAMHU: palUOHaIbHas (QYHKIUS,
nokaszaresibHas (YHKIMS, cTeNeHHas (YHKUHMs, JorapupmMudeckas
GbyHKIMSA, TpUroHOMeTpuyeckue (QyHKIUU, oOpaTHble (YHKIUY;
YMEHUE CTPOUTh TpapuKH H3Y4YEHHBIX (QYHKLIMH, HCIIOJIB30BaTh
rpaduKu IpU U3yYEHUH IPOLECCOB M 3aBUCUMOCTEH, MpHU peIIeHUun
3aJa4 U3 JIPyrux y4eOHbIX MPEIMETOB U 3a]1au U3 pealbHON KHU3HH;
BBIpaXKaTh (POpMyJIaMU 3aBUCHMOCTH MEXIY BEIMUNHAMU;

- YMETb OIEpUPOBATh MOHATHUAMU: TOXKIECTBO, TOXKIAECCTBEHHOE
peoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHOCTh YpPaBHEHHiIl, HEPABEHCTB U CUCTEM,
paloHangbHble, HUppalMOHaJIbHbIE, IOKAa3aTeNbHbIE, CTENEHHBIE,
JorapupMuUecKue, TPUTOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA
U CHUCTEMBI; YMETh pellaTh YpaBHEHHs, HEPABEHCTBA U CUCTEMBI C
MIOMOIIBIO PA3JINYHBIX MPUEMOB; PEIIAaTh YPABHEHMsI, HEPABEHCTBA
Y CUCTEMBI C TapaMeTpOM; IPUMEHSTh YpaBHEHHsI, HEpPaBEHCTBA, UX
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B) pabota ¢ nHpopMaIuei:

- BIIQJICTh HABBIKAMU TIOJy4YeHHUs HMHQOpPMAluu U3
HUCTOYHHUKOB pasHbIX THUIIOB, CaMOCTOSITEIIHO
OCYIICCTBIISATh MMOUCK, aHaIW3, CHUCTEMATHU3AIHNI0 U
UHTEPIpETANNIO0 HH(OPMAIIMH PA3IMYHBIX BUIOB U (popm
MIPEICTaBICHHUS,

- CcOo3JaBaTh TEKCThl B PA3JIMYHBIX (popMartax ¢ ydeToMm
Ha3HaueHUs WH(OpMAMK M LEJNEBOM  ayAUTOpHH,
BBIOMpass ONTUMAIbHYIO (OpMYy TPEACTABICHHS U
BU3yaJIn3alluu,

- OILICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
UHpOpPMaILINHU, €€ COOTBETCTBUE MPABOBHIM M MOPAIBHO-
ITHYECKUM HOpMaM;

- WCNOJB30BaTh  CPEICTBA  WHMDOPMANMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTU I B pelIeHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPTraHHU3allMOHHBIX
3aJad ¢ COONIOJCHHEM TpeOOBaHWH  SPrOHOMHKH,
TEXHUKHA 0€30MacHOCTH, THTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M ITUYECKUX HOPM, HOPM HH(OpMAIMOHHOU
0€30I1aCHOCTH;

CHCTEMBl Ul pELIEHHs MaTeMaTH4ecKuX 3ajad M 3aJad  u3
pa3nuyHbIX 001acTeil HAYKH U PEeabHOM KU3HH;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMHU: ABHKEHHE,
napajieNIbHbINA NEePEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, peodpazoBaHKe 000U, 10100HbIE
(Gurypbl; yMeTh pacro3HaBaTh paBHbIC U MO00HBIE (GUTYPHI, B TOM
quciie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh HCII0JIb30BaTh
re€OMETPHUYECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUYECKHE
BEJIMYMHBI (IJIMHA, YToJl, IJI0Ia1b, 00bEM) IIPU PELICHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEAMETOB U U3 PealIbHOM KU3HU

- BJIaJETh HAaBbIKAMHM pACIIO3HABAaHUS W  3alLUTHI
uH(popMaluuy, MH(pOpMalnOHHON Oe3omacHOCTH
JMYHOCTH
OK 03. Ilnanuposats u B o06s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA - YMETb OIIepUPOBATh MOHSTUSIMU: palroHalIbHbIE,
peann30BbIBaTh - cOpPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS, | UppallMOHAJIbHBIE, TOKAa3aTeIbHbIE, CTEIIEHHbIE, JorapupMuUyecKue,
coOCTBEHHOE 9THYECKOI'O OBEACHUS, TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

npopeCCUOHATIBHOE
JIMYHOCTHOC Pa3sBUTHC,
NpeANPUHIUMATEIECKY IO
OCATCIIBHOCTDH B
npodecCuoHaNBHOM
cthepe, UCTIOIB30BAThH
3HAHUS 10 (PUHAHCOBOK
TpaMOTHOCTHU B
Pa3INYHBIX KU3HEHHBIX
CUTyalusax

- CIIOCOOHOCTH OIICHMBATh CUTYallMI0 M MPUHUMAThH
OCO3HAHHBIE PEIIEHUSA, OPUEHTHPYACh Ha MOpPaJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JINYHOTO BKJIA/Ia B IOCTPOEHUE YCTOUYHUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEISM U (HJTH)
JPYyTHUM 4YJIEHaM CEMbH, CO3JAaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHUS LIEHHOCTEH CEMEWHOW XU3HU B
COOTBETCTBUU C TpaaULIUsIMU HapoaoB Poccuu;
OBJlaleHHe  YHUBEPCAJbHBIMHM  PeryJsTHBHBIMH

- yMeThb ONEpUPOBATh TMOHITHSIMH: MHOTOTPAaHHHUK, CEUYCHHE
MHOTOTpaHHHUKa, KyO, Mapajjenenumnesn, Ipu3sMa, TUpaMHUa,
¢urypa v MOBEPXHOCTh BpAlICHUS, IIWIMHIP, KOHYC, map, cdepa,
cedeHus (UTYpHl BpalleHHs, IUIOCKOCTh, Kacaromiascs cQepsl,
IWINHIPA, KOHYyCa, IJIOMAAh MOBEPXHOCTH MHPAMUIBI, MPU3MBIL,
KOHYyCa, IWINHAPA, TUIonaas chepsl, 00beM Ky0Oa, MPsSIMOYTOIFHOTO
napajuieNienuneaa, MupamMuIbl, MPU3MBI, [UIWHIpPA, KOHYca, I1apa;
YMeHI/Ie I/I306pa)KaTB MHOFOFpaHHHKI/I nu HOBerHOCTI/I BpaHIeHI/ISI, nux
CeUeHUs OT pPYyKH, C TOMOIIbIO YEPTEHKHBIX HHCTPYMEHTOB U
BHGKTPOHHBIX CpeI[CTB; YMeTB paCHOSHaBaTB CI/IMMeTpI/IIO B
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NeHCTBUAMM:

a) CaMOOpTaHU3aLMsL:

- CaMOCTOSITENIBHO  OCYILECTBJIATh I103HABATEIbHYIO
NeSITeIbHOCTh,  BBIBIATH  MPOOJIEMBI, CTaBUTh |
(bopMynupoBaTh COOCTBEHHBIE 3a/1a41 B
00pa30BaTeNbHON  JEATENBHOCTH M JKU3HEHHBIX
CUTyalUsX;

- CaMOCTOSITENIFHO COCTABJIAThH IUIAH PEIICHHs MPOOIEMBI
C Y4Y4eTOM HUMEIOIIUXCS  PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

- 1aBaTbh OLIEHKY HOBBIM CUTYaLlUsIM;

CHocoOCTBOBaTh  (OPMHUPOBAHHUIO W IPOSBICHUIO
IIMPOKOM 3pyAMLMH B DPa3HbIX OOJIACTAX 3HAHMIA,
IIOCTOSSHHO ~ TOBBIIATh CBOM  00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIOJIBb30BaTh  MpHEMbl  pedieKCHUH  JUIsl  OLIEHKHU
CUTyalluH, BbIOOpa BEPHOT'O PELICHMUS;

- YMETb OLEHUBAThb PUCKH U CBOEBPEMEHHO NPUHUMATb
pEeLIeHUs 110 UX CHIXKEHUIO;

B) SMOLIMOHATBHBI ~ HMHTEIJIEKT,  Npeanojararoui
c(hOopMUPOBAHHOCTD:

BHYTPEHHEH MOTHBALMU, BKJIIOYAIOIIEH CTPEMIIEHHE K
JIOCTUKEHUIO Leu u ycrexy, ONTUMHU3M,
MHUIMAaTUBHOCTb, YMEHHE JAEUCTBOBATh, UCXOMAS U3 CBOUX
BO3MOXKHOCTEIA;

- OMIIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHUMATh
ASMOLIMOHAIIBHOE COCTOSTHUE APYTUX, YUYUTHIBATH €0 MpU
OCYILECTBJIEHUM  KOMMYHHUKAIlMM, CHOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COLMAJbHBIX HAaBBIKOB, BKJIIOYAOLIMX CIIOCOOHOCTH
BBICTpAaUBaTh  OTHOLIEHUS C  JAPYTUMH  JIIOJIbMH,
3a00TUTBCSI,  MPOSABIATH ~ HMHTEpeC M paspeuarb
KOH(JIMKTBI

IIPOCTPAHCTBE; YMETh PAaCIO3HABATh PABUJIbHBIE MHOTOTPDAHHHKH;
- YMETh OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YIOJl MEXIY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIJIO; HAXOAUTH C IOMOLIBIO
M3YyYEHHBIX (POpPMYII KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEXIy IBYMS TOUYKaMU

OK 04. D¢ddexTuBHO

B3alMOJIECTBOBATE U

TOTOBHOCTL K CaMOpPAa3BUTHUIO, CAMOCTOATCIBHOCTH U
CaMOOIPEACTICHUIO,

- YMETh ONEPUPOBATH MOHATUSAMU: CIIyYalHBIM OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIYYalHOrO COOBITHSI; YMETh BBIUUCISTH
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paboTath B KOJUIEKTHBE U
KOMaH/1e

-OBJIaJICHWE  HaBbIKaMU  y4eOHO-HCCIIEeI0BaTENIbCKOMH,
MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

OBialeHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH
AeCTBUSAMMU:

0) coBMeCTHasl e TeIbHOCTD:

- MIOHUMAaTh W WCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOMN
Y MHAUBUIYaJIbHOMN paboTHI;

- TpUHUMATh [EIH  COBMECTHOW  JIEATEIHHOCTH,
OpPraHU30BBIBATh M KOOPAMHHUPOBATH NEHCTBUS IO €€
JOCTH>KEHUIO: COCTABIIATH IIJIaH EHCTBUM, PACIIPEIEIIATh
PO C yYeTOM MHEHUH YYaCTHHKOB OOCYXJaTh
pe3yJbTaThl COBMECTHOM PabOTHI;

- KOOPJIMHUPOBATh U BBINOJHITH PabOTy B YCIOBHUSX
pETbHOTO, BUPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICICTBHS;

- OCYIIECTBJIATh MO3UTUBHOE CTPATETUYECKOE TOBEACHUE
B Pa3MYHBIX CHUTYyallUiX, HPOSBISATH TBOPYECTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.
OBiaieHHe  yYHUBepPCAJIbHBIMH
AeCTBUAMMU:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI ¥ apTyMEHTHI JPYTHX JIIOJEH MPHU
aHaJIM3€e PE3yNbTAaTOB AEATEIHHOCTH;

- TMpU3HABAaTh CBOE MPABO W MPaBO APYrUX JIIOACH Ha
OIINOKH,

- pa3BHWBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JIPYroro 4eaoBeKa

peryJasiTUBHbIMH

BEPOSATHOCTH C  HCIOJb30BaHHEM  TpadUyecKMX  METOJOB;
NPUMEHATh (POPMYIIBI CIOXKEHUS M YMHOXXEHHUS BEpPOATHOCTEH,
KOMOMHAaTOpHbIE (akTbl U GOpPMyJIbI TpPH pPELICHUU 3a/ay;
OLIGHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIyyallHbIMM  BEJIMYMHAMHU; YMEHHE [PUBOJUTH  IMPUMEPHI
NpPOSIBJICHUS  3aKOHa  OONBIIMX YHCEN B  MPHUPOIHBIX H
OOIIECTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJHO OIEPHPOBATH IMOHATUSMHU: CTEIEHb C IIEIBIM
[OKa3aTelleM, KOpPE€Hb HaTypaJlbHOM CTENEHU, CTENEHb C
palyoHaIbHBIM  IIOKa3aTelieM, CTeNeHb C JACUCTBUTEIbHBIM
(BellecTBEHHBIM) MOKa3aTelieM, Jorapudm 4ucia, CUHYC, KOCUHYC
Y TAHT€HC MPOU3BOJIBHOTO YNCIIA;

- yMeTb CBOOOJIHO ONEpUPOBATH MOHATHSAMU: Trpaduk (yHKIUH,
oOparHast (QpyHKIUS, KOMIO3HULUS (YHKUWH, THHEHHas (QyHKIWMS,

KBaJpaTHyHass  (yHKIMS, CTeneHHas (QyHKOUS C  LelbIM
nokaszarejieM,  TPUTOHOMETpHYecKHe  (QYHKIHMH,  OOpaTHBIC
TPUTOHOMETPUYECKHUE ¢byHKIMY, [IOKa3aTesIbHast u

norapudmuueckas (GpyHKIUH, yMETh CTPOUTH Ipaduku (PYHKIUH,
BBITOJIHATH peoOpa3oBaHusi rpa@uKoB (YHKIIHIA,

- YMETh UCIOJB30BaTh rpaduku HYHKIMN I U3yUeHHsI TIPOLIECCOB
U 3aBUCUMOCTEM MpH peUIeHHH 3ajJad M3 JApPYruX Y4eOHbIX
MpEeIMETOB W M3 pealbHOM JKW3HHU; BBIpaxarb (GopMyliaMu
3aBHCUMOCTH MEX/ly BeJTUUYNHAMM;

- CcBOOOAHO oOIEepUpOBaThb MOHATUSIMH: YETHOCTh (PYHKIMH,
HNEPUOANYHOCTD ¢byHKIHY, OTPaHUYEHHOCTh ¢byHKIMY,
MOHOTOHHOCTh (DYHKLHUH, IKCTpeMyM (yHKLIHH, HaubOoibllee U
HaVMEHbIllee 3HaueHuss (QYHKIMM Ha TPOMEXYTKE; YMETb
MIPOBOJUTH UCCIIEI0BAaHUE (PYHKINH;

- YMETb HMCII0JIb30BaTh CBOICTBA U rpaduKu GYHKUUN IS peLIeHus
ypaBHEHU, HEPABEHCTB M 33/1ay C MapameTpamu; U300paxarb Ha
KOOpJAMHATHOM IUIOCKOCTH MHOXECTBA PpELIEHUH ypaBHEHMH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcyuiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITIIO Ha
TOCYTAPCTBEHHOM SI3BIKE

B 00J1acTH 3CTETHYECKOT0 BOCITUTAHHUSA :

- 3CTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIIOYAs ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPHYECTBA, CIIOPTA,
Tpy/Jia ¥ OOIIECTBEHHBIX OTHOIICHUH;

- YMeThb ONEpUpOBaTh NOHATHAMM: CpeAHee apH(pMeTHYecKoe,
MeauaHa, HauOoJplllee ¥ HaUMEHbIllee 3HA4YeHHs, pa3Max,
JMCTIEpCHs], CTAaHIapPTHOE OTKJIOHEHHE YMCIIOBOIO Habopa; yMeHHe
W3BJIEKaTh, MHTEPIPETUPOBATh MH(POPMAIMIO, MPEICTABICHHYIO B
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Poccuiickoit enepannu ¢
y4eToM 0COOEHHOCTEH
COLIMATIBLHOTO U
KYyJIbTYPHOI'O KOHTEKCTa

- CIIOCOOHOCTh  BOCIPUHHMMATh  PA3JMYHBIC  BUJIBI
UCKYCCTBa, TPAAWIIMK M TBOPYECTBO CBOETO U JPYTHX
HapoJIOB, OIIyIIaTh  AMOIIMOHAJIBHOE  BO3JICUCTBHE
HCKYCCTBA,

- yOeXIEHHOCTh B 3HAYMMOCTH JUISI JIMYHOCTH |
oOmiecTBa OTEYECTBEHHOTO W MHPOBOIO HCKYCCTBA,
STHUYECKMX KYJBTYPHBIX TPAIUIMd H  HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPDOKCHHIO B pPa3HBIX BHJIAX
HCKYCCTBa, CTPEMJICHHE MPOSIBIISITh KAY€CTBA TBOPUECKOM
JINYHOCTH;

OsgnajgcHue
NENCTBUSIMU:
a) o0uieHue:
- OCYIIIECTBIIATh KOMMYHHUKAIIMH BO BCeX chepax KU3HU;
- pacmo3HaBaTh HEBEpOAIBHBIC CpEICTBA OOIIEHUS,
MMOHUMATh 3HAYEHHE COLMAJILHBIX 3HAKOB, PACIO3HABATh
NPEIIMOCHUIKM  KOH(IMKTHBIX CUTyallMd W  CMST4aTh
KOH(JIUKTHI;

- pa3BepHYTO W JIOTUYHO HM3J1araTh CBOIO TOYKY 3PEHUS C
MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

YHUBCPCAJIIbHBIMU KOMMYHHKAaTHBHBIMU

Tabnuiax, Ha JuarpaMmax, rpadukax, OTpakarollyl0 CBOWCTBA
peanbHBIX MPOIECCOB U SIBJICHUH; MPEACTABIATh MH(POPMALUIO C
IIOMOIIBI0 TAOJHMII M JHarpaMM; HCCIENIOBaTh CTATHCTUYCCKHE
AaHHBIC, B TOM 4YHUCJIC C NPHUMCHCHHCM rpa(bnqecmlx METOAOB U
AJIEKTPOHHBIX CPEJICTB;

- YMCTH OIICPpHUPOBATH IOHATUAMU: TOUKA, IpsAMasg, IIJIOCKOCTb,
NPOCTPAHCTBO, IBYIPaHHBIA YTOJ, CKPEUIMBAIOIIUECS MPSMBIC,
NapaJUIEIbHOCTh U NMEPHEHAUKYIISIPHOCTD IPSMBIX M IIOCKOCTEH,
yroJl MEXY MPSIMBIMH, YTOJI MEXIy MPSIMOH U TUIOCKOCTBIO, YOI
MEXIy IUIOCKOCTSMH, PACCTOSHHE OT TOYKHA JO TUIOCKOCTH,
paccTosiHAe MY MPSMBIMHU, PACCTOSIHHE MEXIY TUIOCKOCTSIMU;

- YMEThb HCHOJB30BaTh NPU PELICHWHU 33134 M3Y4YCHHBIC (DAKTHI U
TEOPEMbI TUTAHUMETPUH; YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKpY’KalolIero Mupa

OK 06. ITposBsTH
IpaXkIaHCKO-
NaTPUOTUIECKYIO
MO3UIIHIO,
JICMOHCTPHPOBATH
OCO3HAHHOE IMOBEJCHUE Ha
OCHOBE TPaTUIIMOHHBIX
00IIeYeTI0BEUeCKUX
IIEHHOCTEH, B TOM YHCJIE C
YUETOM TapMOHH3AIHH
MEKHAIIMOHAIBHBIX U

- OCO3HaHHE OOYYAIOUTUMHUCA POCCUMCKOMN TpakIaHCKOM
UJEHTUYHOCTH;

- IIeJICHANpaBlI€HHOE pa3BUTHE BHYTPEHHEW IO3ULIUU
JMYHOCTH Ha OCHOBE IyXOBHO-HPABCTBEHHBIX LIEHHOCTEH
HaponoB Poccuiickorn ®enepanuu, HCTOPUYECKUX U
HAI[MOHAJILHO-KYJIbTYPHBIX ~ Tpaguluii, ¢GopMUpOBaHUE
CUCTEMBI 3HAYMMBIX 1IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYNLUOHHOIO MHPOBO33PEHHUs, MPAaBOCO3HAHUS,
9KOJIOTUYECKOU KYJIBTYPhI, CIIOCOOHOCTH CTaBUTH IIEJIH U
CTPOUTD KU3HEHHBIE IJIAHBI;

B yacTH rpakaaHcKoOro BOCHUTAHUSA:

- YMETh ONIEPUPOBATH MOHITUAMU: MPSMOYTOJIbHAS CHUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEACHUE, YTOJ MEXKIY BEKTOpAMHU, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCII0; HAXOAUTH C IIOMOLIBIO
M3YUYEHHBIX (OPMYJT KOOPJAMHATHI CEPEAMHBI OTPE3KA, PACCTOSTHUE
MEXy ABYMS TOUKAMMU;

-yME€Th BBIOUPATh MOAXOASIINNA U3yUYE€HHBIN METOT JUIsl pEIICHUs
3a/1a4yM, paclo3HaBaTh MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKHE
MOJICJIA B IPUPOTHBIX W OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
YMEHHE IPUBOJAUTD IIPUMEPHI MATEMATUUECKUX OTKPBITUI
POCCHIICKOM U MUPOBOM MaTEMaTHYE€CKON HAYKH.

MEXPEJIUTUO3HBIX - OCO3HAaHHE CBOMX KOHCTUTYLIHMOHHBIX IIpaB MU | - YMETb ONEPUPOBATH MOHATUSAMU: CIIyYalHBIM OIBIT U CIIy4aliHOE
OTHOILIEHU!, TPUMEHSATH 00s13aHHOCTEH, YBaXKCHHE 3aKOHA U ITPABOIIOPSJIKA; COOBITHE, BEPOSITHOCTh CIY4YallHOIO COOBITHS; YMETh BBIUUCIATH
CTaHJApThI - [IPUHATHE TPaJAULIMOHHBIX HaIlMOHAJIBHBIX, | BEPOATHOCTh €  MCIIONB30BAaHMEM  IpadUyeckuxX  METOJIOB;
AHTUKOPPYNIIMOHHOTO 0011eueI0BeUECKUX T'YMaHUCTHYECKUX U | IpUMEHATh (OpMYyJbl CIOKEHHUST U YMHOXEHHSI BEpOSITHOCTEH,
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MIOBEIEHHUS

JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IPOTHUBOCTOSITh HACOJOTUU HKCTPEMU3MA,
HAI[MOHAJIM3Ma, KceHOoGoOuH, JTUCKPUMHHALUUA  I10
COIIMAIbHBIM, PEITUTHO3HBIM, PACOBBIM, HAlIMOHAJIbHBIM
IIPU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JESATEIHHOCTh B
UMHTEpecax TpakIaHCKOTo oOIecTBa, Y4yacTBOBaTh B
CaMOyIpaBIIEeHUU B 00IIe00pa30BaTEIBLHON OpraHU3alluu
U JETCKO-FOHOIIECKUX OPraHU3alusX;

- yMEHHE B3aMMOJICUCTBOBaTH C  COI[MAJIBHBIMHU
UHCTUTYTAaMHU B COOTBETCTBUM C HX (YHKIUSMU U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMAaHMTApHOM U BOJIOHTEPCKOM
JesATeIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

- cOpMHUPOBAHHOCTH  POCCHUUCKOM  TpakJIaHCKOMN
UJECHTUYHOCTH, TMAaTPUOTH3MA, YBAXEHUS K CBOEMY
Hapoay, 4YyBCTBa OTBETCTBEHHOCTHM Tiepen PoauHoi,
rOpIOCTH 3a CBOM KpaW, CBOWO PoauHy, CBOM S3BIK U
KYJBTYpY, IPOIIOE U HACTOSIIEE MHOTOHAIMOHAIBLHOTO
Hapoxa Poccuu;

- IIEHHOCTHOE€ OTHOIIEHHWE K TOCYJapCTBEHHBIM
CUMBOJIaM, HMCTOPHUYECKOMY M MPUPOJHOMY HACIEIHIO,
MaMATHUKAM, TpaAUIIUSIM HapoJI0B Poccuun,
JOCTH>KeHUsIM Poccum B Hayke, HCKYCCTBE, CHOpPTE,
TEXHOJIOTHUSIX U TPYJIE;

- uaeiHas yOeXIeHHOCTb, TOTOBHOCTh K CIYXEHHUIO U
3ammte OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIb0Y;
OCBOEHHBIE 00YYAIOIIMMUCS MEXKIIPEAMETHbIE TOHITHS U
YHUBEpCaJbHbIC Yy4YeOHBIC JEHCTBHUS (pEryJsATUBHBIC,
MO3HABATENIbHBIE, KOMMYHUKATHBHBIC);

- CIMOCOOHOCTh WX WCIOJIb30BAaHUS B MO3HABATEIHHOU H
COIMAIbHOW MPAKTUKE, TOTOBHOCTh K CAMOCTOSATEIILHOMY
MJIAHUPOBAHUIO u OCYIIIECTBIICHUIO y4eOHOU
JEeSTENIbHOCTH, OpPraHu3allid Y4eOHOTO COTPYIHHYECTBA
C TMENAarorndecKUMH PaOOTHUKAMH W CBEPCTHHUKAMHU, K

KoMOuHaTOpHBIE (akThl W GOPMYJIbl TIPH pEIICHWU 3aJad;
OLICHUBATh BEPOSATHOCTH PpEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIly4allHBIMM  BEJIMYMHAMHU, YMEHHE MPHUBOAUTH  MPUMEPHI
IIPOABJICHUSA 3aKOHa 6OJILI_HI/IX qUCeil B IMPUPOAHBIX u
OOIIECTBCHHBIX SBICHUSIX
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y4acTHIO B IIOCTPOCHUHU
00pa30BaTeNbHON TPACKTOPHH;

- OBJIQJICHUE HABBIKAMH y4e€OHO-HCCIIe10BATENbCKOM,
IIPOCKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

VHIUBUY AIbHOMN

OK 07. CopeiicTBOBaTh
COXPAaHEHHUIO
OKpYKaroIleH Cpenbl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HaHUS 00
W3MEHEHUU KIIMMaTa,
MPUHLIUIIBI OEPEKIUBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO NEHCTBOBATH
B YPE3BBIYANHBIX
CUTYaLUAX

- HE T[PUHUMATHh JICUCTBHS, MPUHOCAIIUE Bpex
OKpYXaloIlei cpee;

- yMETh MPOTHO3UPOBATH HeOIaronpusiITHoIC
DKOJOTHYECKHUE MOCJIEACTBUSA MpeANPUHIMACMBIX
JIEUCTBUI, IPEIOTBPALLIATh UX;

- pacUupUTh ONBIT JEATEIBHOCTH 3KOJIOTHYECKOMN
HaIpaBJICHHOCTH;

- pa3pabaTbIBaTh IUIAH PELICHUS MPOOJIEMBI C y4ETOM
aHaJM3a UMEIOIINXCSI MaTepHAIbHBIX M HEMaTepUaIbHbIX
pecypcos;

- OCYLIECTBIATH LEJICHANPABICHHBIA IOUCK MepeHoca
CPEICTB M cIOco0OB JAEWUCTBUS B MpOo(eccHOHAIBHYIO
cpeay;

- YMCTb NCPCHOCUTL 3HAHUA B TII03HABATCIBHYIO H
PAaKTUYECKYIO O0JIACTH KU3HEIEATEIIbHOCTH;

- HOpémiiaratb HOBBIC TMPOCKTHI, OHLHCHHUBATL HACU C

MO3ULIMM  HOBHU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKOMN
3HAYMMOCTH;
- JaBaThb OILIGHKY HOBBIM CHUTyallHsIM, BHOCHUTH

KOPPCKTHUBBI B ACATCIIBHOCTb, OLCHUBATHL COOTBCTCTBUC
PE3YJILTATOB LCIISAM

- yMeThb OIEpPHpPOBAaTh MOHATHAMH: (YHKIHSA, HeNpephIBHAS
(GyHKIMA, IPOU3BOIHAS, IEPBOOOpa3Has, ONpeIeICHHbIN HHTErpal;
yMETh  HAaXOOUTh  MPOU3BOJIHBIC  DJIEMEHTApHBIX  (QYyHKUU,
UCIIONB3Ysl CIPAaBOYHBbIE MaTepUallbl, MCCIEI0BATh B MPOCTEHIINX
cilyyasix (yHKUMHM Ha MOHOTOHHOCTb, HaXOAWTh HauOOJbLIME U
HaMMEHBUINE 3HaYeHUs (QYHKIHIA; CTPOUTh rpa)iki MHOTOUICHOB
C  MHCIIOJB30BAaHMEM  ammapara MaTeMaTHYeCKOro  aHallu3a;
OPUMEHATHh IPOU3BOJHYIO IPU pEIICHWU 3a7ady Ha [BUKCHHE;
pelath NPaKTUKO-OPUEHTHPOBAHHBIE 33/la4yd Ha HauOOoJIbLIME U
HAaUMEHbIINE 3HAYEHMs, HA HAXOXKJIEHUE IIyTH, CKOPOCTH U
YCKOPEHHS;

- YMEThb ONIEpUPOBATh IMOHATUSAMU: JBUKEHHE B IPOCTPAHCTBE,
noJ00HBIE (UIyphl B IMPOCTPAHCTBE; HCIOJIb30BATh OTHOILICHHE
Iiomaaed mnoBepxHocTel M 00BEMOB MOAOOHBIX GUIYp IpHU
pelLIeHNnH 3aj1ay;

- YMETb BBIYUCIIATH T€OMETPUYECKHE BEIMYMHBI (JAJIUHA, Yrod,
IUIOIAAb, 00bEM, IUIOIMIAb MOBEPXHOCTH), UCIONIB3Ysl U3YUECHHBIE
(hopMyYJITBI U METOIBI

[IK 2.1 [1nanupoBats u
OpraHU30BBIBATH
IPOU3BO/ICTBEHHbBIE
paboThI KOJIIEKTUBOM
WCITOJTHUTEIIEH

I[eMOHCTpaI_II/IH pa60TLI C HOpMaTHBHOﬁ " TEXHUYECKOH AOKYMCHTAIlUH;

BrImomHeHNEe OCHOBHBIX TEXHUKO-3KOHOMHUYECKUX pacyeToB;
(DOpMy.TII/IPOBaHI/Ie IPOU3BOJICTBCHHBIX 3a/a4,
OtueT 0 XO0€ BBITIOJTHCHUA HpOPI3BOI[CTBeHHOﬁ 3agavdn

IIK 2.3 KonTponupoBaTth
U OLIEHUBATh KaYeCTBO
BBINOJIHSIEMBIX padoT

I[eMOHCTpaL[I/Iﬂ 3HAHUU O TEXHOJIOTUHU BBIINOIHCHHUS pa60T, 00 OIICHOYHBIX KPUTCPHUAX Ka4YCCTBa pa60T;

HCMOHCTpaHI/IH ITPOBEPKU KAYECTBA BBITTIOJIHACMBIX pa60T;

[1K 3.2 Pa3zpabaTsiBaTh
TEXHOJIOTHYECKUI

JleMoHCTpanys 3HaHUH TeXHOJIOTMYEeCKUX POLeCCOB PEMOHTA JleTajleH, y3JI0B;
AHasv3 BbINIOJIHEHHBIX ONlepaliiii Ha COOTBETCTBHE NPOBEPsIEMBIX TAPAMETPOB YCTAHOBJIEHHBIM TEXHUYECKUM TPeO6OBaHUAM
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MPOIECCHl HA PEMOHT
OTACIBHBIX JeTalIeH 1
Y3JIOB MOJIBUAKHOTO
COCTaBa JKEJIE3HbIX J0POT
B COOTBETCTBHH C
HOPMAaTUBHOMN
JIOKYMEHTalHen

JIaHHOT0 THIA TPU60opPa;

[IpaBU/IBHBIN BBIOOP 060PYA0BAHUS TPU COCTABJIEHUH TEXHOJIOIHIECKOHN JOKYMEHTALUH;

U3s0xkeHre Tpe6GOBaHUM TUIIOBBIX TEXHOJIOTHYECKUX MIPOIIECCOB ITPU PEMOHTE JieTasIeH, Y3JI0B, arperaToB U CUCTEM MOJBUXKHOTO
cocTaBa
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B pesynprare ocBOeHHs yueOHOM AMCUUIUIMHBI CTYIEHT JOJDKEH (DOpMUpPOBaTh ClIEAyIOLIME
JUYHOCTHBIE pe3yibTaThl (nanee — JIP):

JIP.2 TlposBisioniuii akTUBHYIO IPaXKJAHCKYIO TO3UIUIO, IEMOHCTPUPYIOIINMA MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMHMYECKM AKTUBHBIA M YYacTBYIOLIMU B
CTYJICHYECKOM M TEPPUTOPUATHLHOM CaMOYIPABICHWH, B TOM YHUCJIC HAa YCJIOBUAX JTOOpPOBOJLYECTBA,
MPOJYKTHUBHO B3aMMOJICHCTBYIOIIUI M YYaCTBYIOIUH B I€ATEILHOCTU OOIIECTBEHHBIX OpraHU3aIHi.

JIP.4  IlposBistomuii 1 JEMOHCTPUPYIOIIMN YBaXKEHHUE K JIIOJSIM TPY/1a, OCO3HAIOIIUHN [IEHHOCTh
cooctBeHHoro Tpyaa. Crpemsimuiics K (QOPMUPOBAHHUIO B CETEBOM cpele JIMYHOCTHO U
pohecCHOHATLHOTO KOHCTPYKTHBHOTO «IIH(POBOTO CIIEIAY.

JIP.23 [Tonyuenne oOyYarOMUMHUCS BO3MOXXHOCTH CAMOPACKPBITHS W caMOpealid3alus
JTUYHOCTH.

JIP.30 OcymecTBisOmMuUNA TMOUCK W HMCIOJIb30BaHUE HWH(OpMAIMK, HEOOXOIUMON s
3¢ (HEeKTHBHOTO BHITIOTHEHHSI PA3IMYHBIX 33]1a4, TPO(HECCHOHATLHOTO U TMYHOCTHOTO Pa3BUTHSL.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIMHBI (ITPEJIMETA)
2.1. O0beM yueOHOI JMCHUIIIMHBI (TIpeaMeTa) U BHAbI y4eOHOH padoThl

Bun yueOHo# padoThI

O0BEéM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 npeaMeTa 459
B TOM YHUCJIC:
OCHOBHOE COIepPKAHNE 306/274
B TOM YHUCJIC:
JIEKITMH, YPOKHU 192/172
MPAKTUYECKHUE 3aHSATUS 114/102
IIpodeccnoHATHLHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE 32
B TOM YHUCIJIE:
TEOPETUIECKOE O0yUeHUE 20
[IPAKTUYECKUE 3aHATUS 12
CamocrosiTesibHasi padoTa 153

Ilpomescymounaa ammecmavusn ¢ ghopme 3x3amena (1 cemecmp)

Ilpomescymounas ammecmavus 6 popme sxzamena (11 cemecmp)
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2.2. TemaTnuyeckuii IJIaH U cojepkanue yueOHoi qrucuunannbl (npeavera) OY An. 0711 MATEMATHKA

1 2 3 4
dopmupyemMbie
KOMIIeTeHIIUH
Coaepxxanue yueOHOIro MaTepuaJia, IpaKTHYeCKUe 3aHATHS, O0bem (OK) u
HaumeHnoBaHue pa3aeioB U TeM
CaMoOCTOsITe/IbHAsA padoTa 00y4aoIMuXCcs 4acoB | JIMYHOCTHBIE
pe3y/IbTaThl
(JIP)
Paznea 1.
YuciioBblie 1 OyKBEeHHbIE 21
BbIpakeHus. PazBurue noHsaTus o
ymcIiIe.
Beenenue. Copnepxxanue yueOHOro MmaTepuaJia
O3znakomiieHne oOywaromuxcs ¢ (opMamMu TeKyllell M NpPOMEXYTOYHOW aTTecTalu,
OCHOBHOH U JIONOJHUTEIBHOM JUTEpaTypol MO KypCy AUCUMIUIMHBI M IPOBEJICHUE
MHCTPYKTaXa M0 TeXHUKE 0€30I1aCHOCTH. IP 2.4.23.30
Tema 1.1. Uucna u BeIYUCIICHUS. Maremaruka B HayKe, TEXHUKE U IPAKTUYECKOHN AeATeNbHOCTH. Llenu u 3anauun uzy4eHus 2 T
BripaxkeHnus u npeobpa3zoBaHusl. MaTeMaTHKH Npu ocBoeHuu cnennansHocren CIIO.
JleiicTBUS HAZl TOJIOKUTENBHBIMU M OTPULIATEIBHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
JeCATUYHBIMU Jpo0sMu. [leiicTBus co creneHssMu. @OpMyIIbl COKPALIEHHOTO YMHOKEHUS.
YrpoiieHne BbIpaKeHU.
CamocrositenbHas padora ody4yarommxces Nel 1
[TonroroBka coobieHus o reme: «Vcropuueckre CBEACHHsSI O Pa3BUTHH alITreOpbI».
Tema 1.2. HarypanbHsle, 1ieinsle, Copepxxanue yuyeOHOro marepuaJia
palMoHaIbHbIE, UPPAIIMOHATLHBIE Henumocts nenbix yucen. [lenenue ¢ ocratkoMm. Cpasnenus. Pemenue 3amay ¢ 2 JIP 2,4,23,30
qucia. LIEJI0YMCIEHHBIMU Hen3BeCTHhIMU. HaTypanbHble, 11eble U pPallMOHAJIBHBIE YUCIIA.
CamocrtosiTeibHast padoTa odyuarommxcs Ne2 1
CocraBiieHHE CIpaBOYHOI0 MaTepuaia 1no reMe «MHOXKECTBO JEMCTBUTEIBHBIX YHCEI»
Tema 1.3. [lelicTBUTEIbHBIC YKCTIA. Conep:xxanue yueOHOro MaTepuasa
[TpuGnuKeHHbIe BHIYMCIICHUS. JeiicTBuTenpHbIe yncia. Apupmernyeckue AeWcTBUS HaJ ynciamu. CpaBHEHHE
YUCIIOBBIX BhIpaXeHU. Pemenue 3aad ¢ eI0YMCIeHHbIMA HEU3BECTHBIMH. 2 JIP 2,4,23,30

OHpCI[CJ'ICHI/IC MOAYJId I[CﬁCTBPITCJIBHOl"O qucia, CBOMCTBaA MOAOYJIA. HpI/IGJII/I)KCHHLIC
BBIYMCIICHUA. HaXO)K)IeHI/Ie HpI/I6HI/I)KeHHI)IX 3HAYCHMI BEITMYUH U HOFpeHIHOCTeﬁ
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1 2 3 4
BbIUUCIICHUH (a0COIIOTHON 1 OTHOCUTENBHOI). [IpnOIkeHHbIe BBIYUCICHUS U pEeIlIeHHE
IPUKJIAIHBIX 3aau.
CamocTrosiTeibHasi padoTa odydarommuxcsi Ne2 1
CocraBieHue cupaBOYHOro MaTepuaia 1no teme «MHOKeCTBO JEHCTBUTENbHBIX YHCEI»
Tema 1.4. IIpakTuueckoe 3aHsTHE Conep:kanue y4eOHOro MaTepuaa 5 JIP 2,4,23,30
Nel «Yucna u BEIUUCIEHUSD. [TpakTueckoe 3ansTue Nel no Teme «Yucna u BbIUUCICHUSD)
CamocTrosiTeibHasi padoTa odydarommuxcsi Ne2 1
CocraBieHue cupaBoYHOro MaTepuaia 1no reme «MHOKeCTBO JEHCTBUTENbHBIX YHCEI»
Tema 1.5. JIuneiinble paBHEHUS U Coaep:xxanue yueOHOro MaTepuaJa TIP 2.4.23 .30
HepaBeHcTBA. CUCTEMBbl TMHEHHBIX Jluneiinble, KBagpaTHbIE, APOOHO-IMHENHBIE ypaBHEHUS U HEpaBeHCTBA. CriocoOb! 2 >
YPaBHEHHUH. pELICHUs CUCTEM JIMHENHBIX ypaBHEHUH. CHCTEMBI IMHEIHBIX HEPABEHCTB.
CamocrosiTesibHasi padora o0yqyaromuxcs Ne3
CocraBienne cipaBoYHON TaOIuUIbl « BBl U CIOCOOBI pelIeHus] ypaBHEHUH 1
HEPABEHCTB) C IPUMEPAMH.
Tema 1.6. [IpakTuueckoe 3aHsTue Copnepxxanue yueOHOro MmaTepuaJia 5 JIP 2,4,23,30
Ne2 «JIuHeliHbIE ypaBHEHUS U [TpakTnueckoe 3ansaTue Ne2 no teme «JInHelHbIE ypaBHEHUS U HEPABEHCTBA»
HEPABEHCTBAY. CamocrosiTeibHast padora odyuarommxcs Ne3
CocraBnenue cipaBoyHOM TaOnuIbl « Bkl U CIOCOOBI pelIeHust ypaBHEHUH U 1
HEPABEHCTB) C MPUMEPAMH.
Tema 1.7. Pemienue IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE OK 01
npodeccuoHaNbHbIX 3ajad. [TpocThie MpOLEHTHI, pa3Hble CIOCOObI MX BbunciaeHus. ClloKHbIE MPOLEeHThI. [Ipo1eHThI 2 P 2.4.23.30
B IPo(heCcCHOHANBHBIX 3a7auax. >UTT
CamocrosiTeibHas padora odyuyarommuxcs Ned 1
CocraBieHue cupaBoyHOro Marepuana 1no teme «IIpoueHTsn.
Paznea 2. 12
DYyHKIUH.
Tema 2.1. Onpenenenne YUCIOBON Conep:xxaHue yueOHOro MaTepuasa
(GYHKIMHU U cTIOCOOBI ee 3a/1aHusl. Oynkuuu. O61acTh onpeieneHnss 1 MHOKECTBO 3HaueHuil. ['paduk GpyHkumu.
CaoiicTBa QyHKIIUH. [Toctpoenue rpadukoB GyHKIMMN, 3aJaHHBIX pa3IMYHBIMU criocobamu. CBolicTBa
(GYHKUIMHA: MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTbD, IEPUOIUNYHOCTD, OTPAaHUUEHHOCTb. 2 JIP 2,4,23,30

[TpomexyTkH Bo3pacTaHus U yObIBaHUS, HAMOOJIbLIIEE U HAUMEHbBIIIEE 3HAUYEHUS], TOUKU
IKCTpeMyMa (JIOKaJIBbHOTO MaKCUMyMa U MUHUMYMa). Boinykiocms @yukyuu.
['padmyeckas unrepnperanus. [lpumeps! GyHKIIMOHATBHBIX 3aBUCHMOCTEN B pealIbHBIX
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2

npoueccax u siBieHusx. [lpeodpazoBanus rpadukoB: napauieabHbIN IEPEHOC, CUMMETPHS
OTHOCHUTEJILHO OCE KOOPAMHAT U CUMMETPHUSI OTHOCUTEJILHO Havajaa KOOpAUHAT,
CUMMETPUS OTHOCUTEINILHO MPSAMOM Y = X, pacmsdicenue u cocamue 80071b ocell
koopounam. IloHsTHE O HENPEPHIBHOCTH PYHKIUH. OCHOBHbIE MeopeMbl O HENPEPbIBHLIX

dynKyusx.

CamocrosiTeibHas padora odyuyarommxcs Ned
CocraBieHue cipaBOYHOI0 Marepuaia 1o reMe « QyHKIUu».

Tema 2.2. Pemienue 3amau.

ConepixaHue y4ueGHOro MaTepuaJia

CrenenHast GyHKIUS C HaTypaJIbHBIM ITOKA3aTeNIeM, €€ CBOWCTBA U rpaduK.
Bepmuxanvnuvle u copuzonmanvhvie acumnmomsi epaghuxos. I paguxu 0podoHo-1uHetHbIx
@yuxyuii. lokazatenbHas GyHKIUS (IKCIIOHEHTA), €€ CBOWCTBA U TpaduK.
Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U rpaduK.

JIP 2,4,23,30

CamocrosiTesqibHasi padoTa o0yuarommxes NedS
CocraBieHue cupaBoYHOro MaTepuaia 1no teMe « QyHKIIN».

Tema 2.3. OOpatHast pyHKIHS.

Coaep:xxanue yueOHOro MaTepuaJia

Crnoxnas pyHxnus (komrmo3uiys). Bzaumuo oOparasie pynknun. O0macTh onpeaeneHus
u o0nacTh 3HaYeH oOpaTHo pynkuuu. I'paduk oOparHoit ¢pynkiuu. Haxoxaenue
byHKIIMHM, 00paTHOM JaHHOM.

JIP 2,4,23,30

CamocrosiTesqibHasi padoTa o0yuarommxest NeS
CocraBieHre cipaBoOYHOro MaTepuaia 1no Teme « QyHKIHN».

Tema 2.4. [IpakTnueckoe 3aHsTHE
Ne3 «Dynkuun».

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE
[Tpaktuyeckoe 3aasTue Ne3 mo teme « DyHKITUIY.

JIP 2,4,23,30

CamocrosiTesqibHasi padoTa o0yuarommxcest Ne6
Pemenne OK3aMCHAIIMOHHBIX 3aJa4 110 TEMC «CDYHKHI/II/I)).

Paznea 3.
Tpuronomerpus.

Tema 3.1. UucnoBas OKpy>KHOCTb.

Conep:xaHue y4eOHOro MaTepuaJia
YucnoBasi OKpYKHOCTh. YHCIIOBasi OKPYKHOCTh HA KOOPIMHATHOW TUIOCKOCTH.

JIP 2,4,23,30

CamocrosiTeibHast padoTa odyuarommxcs Ne/
CocraBieHue crpaBoyHOro Marepuaia mno reme « TpuroHomerpudeckue QyHKIUN.

Tema 3.2. CuHYyC ¥ KOCUHYC, TAHT€HC
U KOTaHI'EHC.

Conep:kaHue y4eOHOro MaTepuaJia
CuHyC, KOCHHYC, TAHT'€HC M KOTAaHTe€HC YKCIa.

JIP 2,4,23,30
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1 2 4
CamocTrosiTeibHasi padoTa odydaromuxcsi Ne/
CocraBieHue cipaBoyHOro Marepuaia mno reme « Tpuronomerpudyeckue QyHKIUN.
Tema 3.3. Tpuronomerpuueckue Conep:kanue y4eOHOIro MaTepuaa
(YHKIIMU YHCIIOBOTO apryMEHTA. CuHyc, KOCHHYC, TAHI'€HC, KOTAaHT€HC IIPOU3BOJIBHOTO yIiia. Paguannas Mepa yria. P 2.4.23.30
Tpuronomerpuueckue GyHKIUNA CuHyc, KOCUHYC U TAaHT'€HC CYMMBI U Pa3HOCTH JIBYX yIJIOB. CHHYC U KOCUHYC JBOMHOIO >
YIJIOBOTO apryMeHTa. yria.
CamocTrosiTeibHasi padoTa odydarommuxcsi Ne/
CocraBieHue cipaBOYHOro Marepuaia o reme « Tpuronomerpudeckue QyHKIUN.
Tema 3.4. [IpakTuueckoe 3aHsITHE Coaep:xxanue yueOHOro MaTepuaJia TIP 2.4.23.30
Ned «HucnoBasi OKpyKHOCTB. [TpakTrueckoe 3anstue Ned no teme «YucaoBasi OKPYKHOCTbY. CTT
CaMmocrosiTesibHasi padoTa o0yuarommxes Ne/
CocraBieHne CipaBOYHOTr0 Marepuaia 1o reme « TpuroHomerpudeckne QyHKIAN.
Tema 3.5. ®ynkuuu y=C0SX, y=sinx | Coxep:kaHue y4eGHOr0 MaTepuaja
ux cBoiicTBa U rpadpuku. OyHKIMU Tpuronomerpuueckue GyHKIMU y=COSX, Y=SINX, UX CBOiicTBa U rpadukwy, TP 2.4.23 30
y=tgX, y=CtgX ux cBOWCTBa U NEePUOIMIHOCTh, OCHOBHOM nepuo. Tpuronomerpuueckue GpyHkimn y=tgx, y=ctgx, nx >
rpaduKu. CBOWCTBA U IrpaMKu, IEPUOAUYHOCTb, OCHOBHOM MEPHO/.
CamocrosiTenbHast padoTa odyuarommxcs Ne/
CocraBieHue cipaBOYHOro Marepuaia mno reme « Tpuronomerpudyeckue QyHKIHUN.
Tema 3.6. OOpaTHbIC Conep:xxanue yueOHOro MaTepuasa
TPUTOHOMETPHUUYECKUE (PYHKIHH. ApKCHHYC, apKKOCHHYC, apKTaHT€HC, apKKOTaHTeHC uucna. OOpaTHble JIP 2,4,23,30
TPUTOHOMETpHUYECKHe QYHKIMHU, X CBOMCTBA U IpadUKH.
CamocrosiTesibHasi padoTa odyuarommuxcest Ne8
Pemenue sk3aMeHAIMOHHBIX 33a4 10 TeMe « TpuronomeTpuueckue pyHKIUN».
Tema 3.7. IIpeoOpazoBanue Conep:xxanue yueOHOro MaTepuasa
rpaMKOB TPUTOHOMETPUUYECKHX [TpeoOpa3zoBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIMHA, TPUMEHEHNE P 2.4.23.30
GyHKIUH. reoMeTpUUECKUX MpeoOpa3zoBaHuil (CABUT U JedopMalius) NpU NOCTPOSHUH IPaPHUKOB. T
["apmonmnueckue kojeOanus. Perenue npukiaaHbIxX 3a1ad.
CamocTosiTesibHasi padoTa odyuarwmmuxcest Ne8
Penienune sx3aMeHallMOHHBIX 3a/1a4 110 TeMe « TpuroHomeTpudeckue GyHKIUN.
Tema 3.8. IIpaktuueckoe 3ansTHE Conep:xxaHue yueOHOTro MaTepuaJia
Ne5 «I'paduku 0OCHOBHBIX [Tpaktuyeckoe 3anstue NS o treme «I'paguki OCHOBHBIX TPUTOHOMETPHUECKUX JIP 2,4,23,30

TPUTOHOMETPUYECKHUX (QYHKIIUI.

(GYHKLIHIY.

CamocrosiTesibHasi padoTa odyuawmmxes Ne8
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Pemenne sK3aMeHAIMOHHBIX 3a4a4 110 TeMe « TpuroHomerpuueckue QyHKIUNY.
Tema 3.9. Tpuronomerpuueckue Copnepxxanue yueOHOro MmarepuaJia
(GYHKIIUU CyMMBI U Pa3HOCTH OcHOBHBIE TpUTOHOMETpUYECKUE ToxzaecTBa. Dopmynsl mnpuBeAeHus. DopMyIibl TP 2.4.23 30
aprymeHToB. OCHOBHBIE cinoxeHusa. Dopmylsibl  yABOCHHS. Dopmynvl  nologuHHo20  yena.  Bwipaoswcenue P
TPUTOHOMETPUYECKHE TOXKIECTBA. MPULOHOMEMPULECKUX (DYHKYULL Yepe3 MAH2EeHC NOJIOBUHHO20 ap2yMeHma.
CamocrosiTesibHasi padoTa o0yuarommxest Ne9
CocraBneHnue cupaBo4HOro Matepuaia no teme «IIpeobpazoBanne TPUrOHOMETPUUECKUX
BBIPAKCHUIN.
Tema 3.10. [Ipeo6pa3zoBanue cymm u | Coaep:kanue yuedOHOro MaTepuasa
pOu3BeACHNH TpUronomerpuueckux | [IpeoOpasoBaHusi CyMMBI TPHUTOHOMETPHYECKMX (DYHKIMA B  TPOM3BENECHUE W JIP 2,4,23,30
byHKIUi. POU3BE/ICHUS B CYMMY.
CamocrosiTesibHasi padoTa odyuarommxest Ne9
CocraBieHue cupaBo4HOro MaTepuaia mno teme «IIpeobpazoBanre TPUTOHOMETPUUIECKUX
BBIPAKCHUIN.
Tema 3.11. [IpakTuueckoe 3aHsiTHE IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHUE
Ne6 «IIpeobpazoBanue [TpakTrueckoe 3austue Ne6 no teme «I[Ipeobpa3oBanre TPUTOHOMETPUUECKUX JIP 2,4,23,30
TPUTOHOMETPUYECKUX BBIPAKEHUIN». | BBIPAKCHUID.
CamocrosiTesibHasi padoTa o0yuarommxes Ne9
CocraBnenue cupaBo4HOro Matepuaia rno reme «IIpeobpazoBanne TpPUrOHOMETPUUYECKUX
BBIPAKCHUIN.
Tema 3.12. [Ipocreitmue Conep:xxanue yueOHOro MaTepuasa
TPUTOHOMETPUYECKHUE YPAaBHEHNUS U [TpocTeiimye TPUroHOMETPUUYECKUE YPAaBHEHUS. PellIeHNsI TPUTOHOMETPUYECKUX P 2.4.23.30
HEPaBEHCTBA. ypaBHeHUH. [Ipocmetiwiue mpuconomempuieckue Hepasencmaa. CriocoObl pelIeHus T
IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.
CamocrosiTesibHasi padoTa odyuarommuxcs Nel0
CocrasieHne cupaBoOYHOro MaTepuaia 1o reMe « TpuroHoMeTpudecKue ypaBHEHHI.
Tema 3.13. OCHOBHBIE METOJIbI Conep:xxaHue yueOHOro MaTepuasa
pEeLIeHNs] TPUTOHOMETPUUECKUX Pemenne TpUroHOMETpUUECKUX YPAaBHEHUH C TOMOIIBIO YUCIOBOW OKPYKHOCTH; PEILIEHUE
ypaBHeHU. OJHOPOHBIE TPUTOHOMETPUYECKUX YPABHEHUI C ITOMOIIBI0 OCHOBHBIX METO/I0OB: 3aMEHBI IEPEMEHHOM, TIP 2.4.23 30
52,

TPUTOHOMCTPHUYCCKUC YPABHCHUS.

pa3joXKEeHUsI Ha MHOXWTENU. PerieHne oJHOpPOIHBIX TPUTOHOMETPUYECKHX YPAaBHEHHU.
[Ipumenenue dopmyn npeoOpa3oBaHHsI TPUTOHOMETPUUECKUX (YHKIUU MPU PELIeHUU
TPUTOHOMETPUUECKUX YPABHEHMI.

CamocTrosiTesibHasi padora odyuaromuxcs Nel0
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CocraBieHue cupaBoYHOro MaTepuaia 1no TeMe « TpUroHoMeTprYecKie YpaBHEHHUS.
Tema 3.14. [IpakTuueckoe 3aHsATHE Copnepxxanue yueOHOro MmarepuaJia 2 IP 2.4.23 30
No7 «TpuronomeTpudeckue ITpaktrueckoe 3ansaTue Ne7 o Teme « TpuroHoMeTpuiecKrue ypaBHEHHUSI 1 HEPABESHCTBAY. >
YpPaBHEHUS U HEPABEHCTBAY. CamocrosiTeibHas padoTa odyuyarommuxcs: Nel0 1
CocraBieHue cupaBoYHOro MaTepuaia 1no reme « TpUroHoMeTpryYecKie YpaBHEHUS.
Tema 3.15. Pemenue IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE
npodeccuoHaNbHbIX 3a/1a4. [IpeoOpazoBaHus TPUTOHOMETPUUECKHUX BbhIpaskeHU. DopMyiia mepexoaa OT CyMMBI IBYX K 2.1
GyHKIMA ¢ pa3snUYHBIMA KO3(pPULIMEHTaMU B OJHY W3 TPUTOHOMETPUYECKHUX (DYHKITHIA. 2 1P 2.4 2'3 30
Pemenrie TUMOBBIX 3ajad Ha NpUMeHEeHHE (OPMYIN HpU MpeoOpa30BaHUU BBIPAKECHUU. T
Vcrionp30BaHuE CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMHU B MPO(eCCHOHANBHBIX 33/1a4ax.
CamocrositesibHasi padota o0yuarommxcs Nel0 1
CocraBieHue cupaBoOYHOro MaTepuaia 1no reMe « TpuroHoMeTpryecKie ypaBHEHUS.
Tema 3.16. [IpakTuueckoe 3aHsiTHE Conep:xxanue yueOHOro MaTepuaJia 5 TP 2.4.23.30
No8 «Tpuronomerpuueckue [TpakTrueckoe 3ausatue Ne§ no teme « Tpuronomerpuueckue GyHKIIUNY. >
GYHKITUNY. CamocrosiTesibHasi padoTa odyuyaromuxcsi Nell
Pemmenne sx3ameHaiMOHHBIX 3a7a4 110 Teme «[IpeoOpazoBaHye TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN.
Pa3znea 4.
Havyana maremaTnueckoro 24
anaausa. IlpousBognas pynkuum.
Tema 4.1. Yucnossie Conep:xxanue yueOHOro MaTepuasa
nocienosarenbHocTu. [Ipenen OnpeneneHne YMCI0BON MOCIEN0BATENBHOCTH. [IprMepsl YMCI0BBIX
YHUCJIOBOM ITOCJIEIOBATEIbHOCTH. nocneaoBarenbHocTell. CriocoObl 3ajaHKs U CBOMCTBA YMCIIOBBIX OCIEA0BATEIHLHOCTEH.
[Ipenen GpyHkIHH. Brruncnenue uieHoB nocineaoBarenbHocTy. [IoHATHE 0 Ipeene mocien0BaTeIbHOCTH. JIP 2,4,23.30
Cy1ecTBOBaHUE Mpejiesia MOHOTOHHOM OTpaHUYEHHOMN TTOCIIeI0OBATEILHOCTH. [[TnHa
OKPY’KHOCTH U IUIOLIAJb KPyra KaK Ipeaessl nociaeaoBarebHocTel. beckoneuHo 2
yObIBaroIasi FeOMEeTpUYecKasi IpoOrpeccus U ee CcyMma. Teopemul 0 npedenax
nocnedosamenvrocmeil. Ilepexod xk npedenam 6 Hepasencmeaax. CyMMUpOBaHHE
nocneaoBarenbHocTel. [loHsTHE 0 HenpephIBHOCTH GYHKIMHU. OCHO8HbIE meopembl O
Henpepvleuvix hynxyusax. Ilonamue o npedene ynkyuu ¢ mouxe. Ilosedenue ¢hynxyui na
beckoneynocmu. Acumnmomol.
CamocrositesqibHasi padoTa o0yuyarommuxcs Nel? 1

ITonroroska coobmenuii mo temaM: «IlocnenosarensHocTs DuboHavuNy, «Poik Mcaaka
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Hrrotona u I'ordpuna Buibrensma Jleiioauma B co3ganuu nuddepeHImaibHOro
MCYUCIICHUS (I10 JKEeJIAaHUI0 O0YYAIOIIUXCSI).
Tema 4.2. Onpenenenue Conep:kanue y4eOHOIro MaTepuaa
IIPOU3BOJHON. Brruncinenue [TonsiTie o mpou3BoAHON PyHKINH, GU3NIECKUN U TECOMETPUIECKUN CMBICIT
IIPOU3BO/IHBIX. npou3BoaHON. [udpepenuuan pynkunu. [Ipon3BoaHbie CyMMBbI, pa3HOCTH, JIP 2,4,23.30
NPOM3BEACHUS M YacTHOTO. [ [por3BOIHBIE OCHOBHBIX 3JIEMEHTapHBIX QyHKUUH. Bropas
npou3BosHas. Bropas npousBoaHas u ee ¢puszndeckuil cMmbici. HaxoxaeHne ckopocTu
JUIS TIpo1iecca, 3alaHHOr0 GopMynoi u rpadhukoM. BeruucieHne npon3BoOIHBIX.
CaMmocrosiTesibHasi padoTa o0yuarommxcs Nel3
CocraBnenue cripaBoyHOro Marepuaia mo teme «llpousBomHas QyHKIUNY.
Tema 4.3. luddepenupoBanue Coaep:xxanue yueOHOro MaTepuaJia
CIIOKHOU (YHKITUH. IIpoussoonvie croscrotl (komnozuyuu) u oopamuou ynxyui. Croxxaas QyHKIUS P 2,4,23,30
JuddepenunpoBanue oopaTHOM (xomno3unus ¢pyakumit). Juddepennuponanue Gyukiuu y = f(kx+m).
byHKIHN. CamocrosiTesibHasi padoTa odyuarommxes Nel3
CocraBneHue cipaBoyHOro mMarepuaia o reme «llpousBoaHas GpyHKIUMY.
Tema 4.4. IIpakTuueckoe 3aHsTHE IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COePKAHME JIP 2,4,23,30
Ne9 «IIpomsBoaHas GyHKIUN. [Tpaktuyeckoe 3ansaTue Ne9 no teme «IIpousBoHas QyHKIUN.
CamocrosiTesibHasi padota o0yuarommxes Nel3
CocraBnenune cripaBoYHOTr0 Marepuaia mo teme «IlpousBomHas GyHKIUNY.
Tema 4.5. YpaBHenue kacarenbHoil k | Coaep:kaHue yueOHOIro MaTepuasa
rpaduky QyHKIUU. VYpaBHeHHe KacaTeabHOU K rpaduKy pyHKINN. AJTOPUTM COCTaBJICHUS YPABHEHUS JIP 2,4,23,30
KacaTeJIbHOM K rpaduKy GyHKIHUH.
CamocrosiTesibHasi padoTa odyuarommxes Nel3
CocraBieHue cipaBoyHoro marepuaia no reme «IlpousBoaHas GyHKIUMY.
Tema 4.6. [Ipumenenue npousBoanoi | Coaep:kanue yuedOHOro Mmatepuasia
U1 MccTieIoBaHus (QyHKIIHH. [TpuMeHeHne MPOU3BOIHON K MCCIIeIOBaHNIO (DYHKIIMNA U TTOCTPOCHUIO TPaPHKOB. JIP 2,4,23.30

BepTtukanbHbie ¥ TOPU30HTATBHBIE ACUMITOTHI TPadUKOB. I paguxu 0podHO-TUHEliHbIX
@yHryuil.

CamocrosiTeibHast padota odyuarommxcsi Neld
[ToaroroBka coobuienuit o Temam «IIpunoxenns mponu3BOAHON K PELICHNUIO (PU3NYECKUX
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3anauy, «[IpukiagHoe 3HaueHUEe TPOM3BOIHON U T depeHanay (10 KeJTaHuo
00yyJaromumxcs).
Tema 4.7. Ilpumenenne npousoanoi | Coaep:xkaHue ydeOHOro MmaTepuasia
IUIs1 HAXOXKACHUS HAaMOOJBIIUX U Hcnonp30BaHne IPOU3BOAHBIX IIPU PELIEHUH YPaBHEHUN U HEPABEHCTB, TEKCTOBBIX,
HaUMEHBUINX 3HAUYCHUH BEJINYMH. (bU3MYECKUX U TEOMETPUUYECKHUX 3a/1ay, HAX0XKICHUHM HauOOJIbIINX U HAUMEHbIINX 2 JIP 2,4,23.30
3Ha4YeHui. [IpuMepsl HCTIOIB30BaHUs IPOU3BOAHOM ISl HAXO0XKACHUS HAWITYYILIEro
peleHus B IPUKIIAAHBIX 3a1a4ax. HaxoxeHue ckopocTu AJis mpolecca, 3aJaHHOTo
dbopmyoit uim rpaduKkoMm.
CamocrosiTesibHasi padoTa o0yuarommxcs Neld
[ToaroroBka coobmiennii mo Temam «[IpunoxeHus MpOU3BOIHON K PEIICHUIO (PU3HMYECKIX 1
3anauy, «[IpukiagHoe 3HaueHre TPOU3BOAHON U MU depeHLnanay (1o KXeIaHnuko
00yyarmuxcs).
Tema 4.8. [IpakTuueckoe 3aHsTHe Copeprxanue yueOHOTro MaTepuasa JIP 2,4,23,30
Nel0 «IIpumenenue npou3BoHOM [Tpaktuyeckoe 3anstue Nel0 no Teme «IIprmeneHne mpou3BoAHON QyHKIIMMY. 2
byHKIHN.
CamocrosiTenbHas padota odyuarommxcs: Nel4
[ToaroroBka coobuienuit o Temam «IIpunoxenus npon3BoAHON K peLIEHUIO (PU3UUECKUX 1
3anauy, «[IpuknaaHoe 3HaueHHe MPOU3BOIHON U AU depeHnnanay (1o KeJlaHUuIo
00y4aromuxcs).
Pazpgea 5.
I'eomerpus. IIpsiMbIe M IJIOCKOCTH 48
B IIPOCTPAHCTBE.
Tema 5.1. AKCHOMBI CTEPEOMETPHH, Conep:xxanue yueOHOro MaTepuasa
HEKOTOpBIE CIIEICTBUS U3 HUX. I'eomeTpus Ha ruiockocTH. [Ipsmble U IoCKOCTH B TpocTpancTBe. OCHOBHBIE MOHATHUS OK 04
CTepeoMeTpuH (ToUKa, MpsiMasi, INOCKOCTb, IPOCTPAHCTBO). [lonamue 06 2 P 2.4.23.30
akcuomamuieckom cnocobe nocmpoenus ceomempuu. bpeitn-punr «lIpumeHnenne akcuom P
CTEPEOMETPUHN U UX CIECICTBHID.
CamocrosiTesqibHasi padoTa o0yuarommxes Nel5
CocraBieHre CipaBOYHOI0 MaTepuaia 1o reme mno reme «lIpunoxeHus akcuom 1
CTEPEOMETPUU U UX CICIACTBHII.
Tema 5.2. [IpakTrueckoe 3aHsITHE Conep:xaHue yueOHOIro MaTepuaJia 2 TP 2.4.23 30
Nell «IlpumeHenne akcuom [TpakTueckoe 3ansaTue Nell no reme «IIpuMeHeHNE aKCMOM CTEPEOMETPUN» CT
CTEPEOMETPUIY. CamocrosiTeibHast padoTa odyuarommxcesi Neld 1
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CocraBiieHH€ CIIPaBOYHOrO MaTtepuaia o reme 1no reme «lIpunoxenus akcuom
CTEPEOMETPUH U UX CIEICTBUINY.

Tema 5.3. [lapaiuienbHOCTH TPSIMBIX,
IIPSIMOM U TNIOCKOCTH.
[TapannenbHOCTh MIOCKOCTEH.

Conep:kanue y4eOHOIro MaTepuaa

B3anmHOE pacnosioKeHUe IBYX IPSIMBIX B IPOCTPAHCTBE: IIEPECEKAIOLINECH,
napajuleJIbHbIE U CKpeIlnBaoIuecs npsaMsle. [lapamiensasie npsMble B IPOCTPAHCTBE.
[TapayueabHOCTB IIPSIMOM U INIOCKOCTH, IIPU3HAKU U CBOMCTBA. PaccTosHue Mex Iy
[apaJuIeJIbHBIMHU IIJIOCKOCTAMU. B3anMHOE pacosioKeHue IByX IJIOCKOCTEN.
[TapajyuieIbHOCTB IUIOCKOCTEH, IPU3HAKU U CBOMCTBA. TeopeMsbl 0 apajlienbHbIX
IJIOCKOCTSIX.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa odyuarommuxcs Nel6
[ToaroroBka coobmmeHus no TeMe «llapamiesbHOCTh NPSIMBIX U IITIOCKOCTEH».

Tema 5.4. [IpakTideckoe 3aHsATHE
Nel2 «IlapannenbHOCTh NPSIMBIX U
IIJIOCKOCTEN.

Conep:xanue yueOHOIro MaTepuaJa
[TpakTrueckoe 3austue Nel2 no reme «llapannenbHOCTh OPSIMBIX U IIIIOCKOCTEM.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa odyuarommxcs Nel6
[ToaroroBka coobmeHus no TeMe «llapamienbHOCTh NPSIMBIX U ITIOCKOCTEH .

Tema 5.5. CkpemuBaroniuecs
MPSAMBIE, YTOJI MEXKIY MPSAMBIMHU.

Coaep:xxanue yueOHOro MaTepuaJia

Paccrosnne MCXKAY CKPCIIHMBAOIIUMHUCA ITPSAMBIMH. OHpG[[GJIeHI/Ie CKpCHINBAIOIIUXCA
IpsIMBIX, 0003HaYEHHE, TPU3HAK CKPEIINBAIOIINXCS MPSAMBIX. YTOJI MEXIY IPSIMbIMU B
IIPOCTPAHCTBE.

JIP 2,4,23,30

CamocrosiTesqibHasi padoTa o0yuarommxcs Nel6
[ToaroroBka coobuierns 1o Teme «IlapamiebHOCTh MPSIMBIX U INIOCKOCTEN.

Tema 5.6. [IpakTnueckoe 3aHsTHE
Nel3 «¥Yron mexay npsMbIMUY.

Conep:xxanue yueOHOro MaTepuaJa
[TpakTrueckoe 3ansTue Nel3 no reme «Yros1 Mexay NpsSMbIMI.

JIP 2,4,23,30

CamocrosiTesqibHasi padoTa o0yuarommxcs Nel6
[ToaroroBka coobuierns 1o Teme «IlapamiebHOCTh MPSIMBIX U INIOCKOCTEN.

Tema S.7. Terpasap u
napasienenunen. Pemenue 3amgad.

Conep:xxanue yueOHOro MaTepuaJa
Onpenenenne TeTpadapa, napamnenenunena. CpoiicTBa nmapamenenunena. [loctpoenne
ceyeHuii. Penienre TMIOBBIX 3a1a4

K 2.3
JIP 2,4,23,30

CamocrosiTesibHasi padoTa odyuarommuxcs Nel6
[ToaroroBka coobuienus no teme «llapamieabHOCTh NPSIMBIX U TNIOCKOCTEH».

Tema 5.8. IIpaktuueckoe 3ansTHE
Nel4 «Terpasap. [lapamnenenuneny.

Copaepxxanue yuyeOHOro MmaTepuaJia
[Tpaktuyeckoe 3anstue Nel4 no Teme «Terpasap. [lapannenenuneny

JIP 2,4,23,30

CamocrosiTesqibHasi padoTa odyuawmmxcs Nel6
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[ToaroroBka coobuienus no teme «llapamieabHOCTh NPSIMBIX U TNIOCKOCTEMH».
Tema 5.9. [lepneHAUKYIIPHOCTD Copnepxxanue yueOHOro MmarepuaJia
IPSIMOH U TUIOCKOCTH. YTOJI MEXTY [Tepecekatomuecs, napauienbHble U CKPELIMBAIOIIUECS MTPSIMbIE. YTOJI MEXY IPSIMbIMU B
IPSIMOM U TIOCKOCTHIO. npoctpanctse. lleprnenaukynsapHocTs npsmbix. [lapaninenbHOCTh U NEPIEHIUKYIIPHOCTD
NPSAMOM U TUIOCKOCTH, TPU3HAKUA U CBOMCTBA. llepneHIuKyisip 1 HAaKJIOHHAsI K TIJTIOCKOCTH. JIP 2,4,23,30
VYrois Mexay NpsMOM U INIOCKOCTBIO. PacCTOsIHUSA OT TOYKHU 10 INIOCKOCTHU. PaccTosiHue ot
npsAMOi 10 rtockoctd. TeopeMa o Tpex nepreHaAuKyspax. Paccrosnue mexay
apauIeIbHBIMU IIJIOCKOCTSIMU. PaccTosiHue MKy CKpEUIMBAOLIIMMUCS IPSIMBIMU
CamocrositesibHasi padota o0yuyarommuxcs Nel7
[ToaroroBka coobuienus mo teme «B3anMHOE pactoI0KEeHNE TPSMBIX U TUIOCKOCTEH B
IPOCTPAHCTBEY.
Tema 5.10. [IpakTudeckoe 3aHsATHE Conep:xanue yueOHOIro MaTepuaJa TP 2.4.23.30
Nel5 «Ilepnenaukynsp u [Ipaktuueckoe 3anstue Nel5 no treme «llepneHAUKyYISIp U HAKIOHHBIEY. >
HAKJIOHHBIEY. CamocrositeibHas padora odyuarommxcs Nel/
[ToaroroBka coobuienus no reme «B3auMHOe pacnoI0kKeHNe NPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBEY.
Tema 5.11./IByrpanHslii yroi. Copepxanue yyeOHOro marepuaJia
[lepneHquKyIPHOCTD MJIOCKOCTEM. IlepnenauKyIsIPHOCTD IIJIOCKOCTEM, PU3HAKY U CBOMCTBA. JIByTrpaHHBIN yroJl, JMHEHHBINA JIP 2,4,23,30
YTOJI ABYTPAHHOIO yria. YToa MEXKAY INIOCKOCTSIMH.
CamocrosiTesibHasi padoTa odyuarommuxcs Nel8
Tema 5.12. [IpakTuueckoe 3aHsiTHE Conep:xxanue yueOHOro MaTepuasa P 2.4.23 30
Nel6 «IlepnennukynspHbie ITpakTrueckoe 3ansTue Nel6 no reme «llepneHanKyJIIpHBIE IIOCKOCTH. CT
IJIOCKOCTH. CamocrosiTesibHasi padoTa odyuarommuxcs Nel8
IToaroroBka coobuienus no teme «llepneHnKyIspHOCTb NPSIMBIX M IIJIOCKOCTEN».
Tema 5.13. U3z006pakenue IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE
MIPOCTPAHCTBEHHBIX QUTYD. [TapannensHOe MpoekTupoBanue. OpToroHanbHOE NPOEKTUPOBaHuE. [11ouaos
OPMO2OHANILHOU NPOEKYUU MHO20Y20abHUKA. VI300paskeHne MpOCTPaHCTBEHHBIX QUTYD. JIP 2,4,23,30

Llenmpanvnoe npoexmuposanue. B3aumMHoe pacrnookeHue NpoCTPaHCTBEHHbBIX QUTYP.
[IpsiMbIe ¥ TNIOCKOCTH B aPXUTEKTYPE U CTPOUTEIHLCTBE.

CamocrosiTesibHasi padoTa odyuarommuxcs Nel8
[ToaroroBka coobuienus no teme «llepneHauKyIspHOCTb IPSIMBIX U IIJIOCKOCTE» .
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Tema 5.14. [IpakTuueckoe 3aHsaTHe Coaep:xxanue yueOHOro MaTepuaJia
Nel7 «IIpoctpancrBennbie Guryps». | [Ipakruueckoe 3anstue Nel7 «IIpocTpaHCTBEHHBIC GUTYPHDY. 2 P 2,4,23,30
CamocrosiTeibHast padota odyuarommxcst Nel8 1
[ToaroroBka coobuienus no reme «llepneHauKyaspHOCTh IPSAMBIX U TUIOCKOCTEH.
Tema 5.15. [IpakTuueckoe 3aHsATHE Copnepxxanue yueOHOro MmarepuaJia 2 JIP 2.4.23.30
Nel18 «Crepeomerpusi». IIpakTnueckoe 3ansaTue Nel8 no reme «CtepeoMeTpusi» U
CamocrosiTesibHasi padoTa o0yuarommxcs Nel8 1
[TonroroBka coobuienus no reme «llepneHaAuKyIspHOCTh NPSIMBIX U INIOCKOCTEM.
Tema 5.16. O6o0mIcHHE 1 Conep:xxanue yueOHOIro MaTepuaJa OK 06
cucTeMaTHu3als 3HaHuH. O6o0menue u cucreMarusanus 3Hanuid. [logsenenne nutoros 3a | cemectp. JIP 2,4,23,30
2
CamocrosiTesibHasi padota o0yuarommxcs Nel9 1
[ToaroToBka MaTepraioB COOONICHHUH M MPE3EHTANHN ISl CIauH.
Pazgea 6.
Yucnosbie 1 OyKBeHHbIE 81
BbIpaskeHns. CTeneHn U KOpHH.
Tema 6.1. Kopenb N-HOI1 cTenieHH. Conep:xxanue yueOHOro MaTepuasa
O3znakomiieHne oOywaromuxcs ¢ (opMamMu TeKyllell M NpPOMEXYTOYHOW aTTecTalu,
OCHOBHOH U JIONOJHUTEIBHOM JHUTEpaTypod MO Kypcy AUCHMIUIMHBI M IpPOBEICHUE 2 TP 2.4.93.30
MHCTPYKTaXa Mo TEXHUKE 0€30IacCHOCTH. Y
Kopens crenenn n > 1 u ero cBoiictsa. Pemienne ynpaxHEeHU C HCIIOJIb30BAHNEM
CBOWICTB KOpHsI N-HOW CTENEHMU.
CamocrosiTeibHast padota odyuarommxcs: Ne2(
CocrasieHne cuipaBoOYHOr0 MaTepuaia 1o reme 1o reme «KopHu, crenenu u 1
Jorapu@mbD.
Tema 6.2. [IpeoOpazoBanue Copepxxanue yuyeOHOro MmarepuaJia
BBIpaXXEHUH, coepkalux paaukansl. | CTerneHb ¢ pallMOHAIbHBIM IOKa3aTeNieM U ee cBoiicTBa. [loHsTHE O cTenenu ¢
JENCTBUTENBHBIM NTOKa3arenaeM. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM [10KA3aTEIIEM. 5 TP 2.4.23 30
29,

[IpeoOpa3zoBanms BRIpaXEHUN, COECPKAIIMX paAuKaiIbl. JIeHCTBUS HAl CTENIEHIMU C
NEeNCTBUTENBHBIME MTOKa3aTeasiMu. O000IIeHe MOHATHUS CTeTIeHU. T0X/1eCTBEeHHbIE
npeoOpa30BaHMsl CTETICHEH C IEHCTBUTEILHBIMU TTOKA3aTEeIISIMHU.
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CamocrosiTesibHasi padoTa o0ydarmmxcs Ne2(
CocraBiieHH€ CIIPaBOYHOTO MaTepuaia o reme mno reMe «KopHu, crenenu u
J0TapuMBD).

Tema 6.3. Oyukuuu Y = /X, ux
CBOICTBA U TpaduKHy.

ConeprxaHue y4ueGHOro MmaTepuaJia
Onpenenenne QyHKIUU, TpadUKH U CBOMCTBA (YHKIIHIA.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuyarommxcsi Ne20
CocraBieHue cipaBOYHOI0 MaTepuaia 1o reme no remMe «Kopuu, crenenu u
J0TapupMbI».

Tema 6.4. [IpakTuueckoe 3aHsTHE
Nel9 «Pamukainbn.

Coaep:xxanue yueOHOro MaTepuaJia
[Tpaktuueckoe 3anstue Nel9 no reme «Pamukanby.

JIP 2,4,23,30

CamocrositenbHas padora od0yuyaommxces: Ne2(
CocraBieHre cCipaBOYHOI0 MaTepuaia 1o reme 1o reme «KopHu, crenenu u
JI0Tapu(MBD).

Tema 6.5. CteneHHble GYHKITUH.

Coaep:xxanue yueOHOro MaTepuaJa
Onpenenenne creneHHol pyHkuuu. CreneHHas QYHKIHS ¢ HATYPAJIbHBIM MTOKA3aTEIIeM.

JIP 2,4,23,30

CamocrositenbHas padora od0y4yaommxces Ne20
CocraBieHre cupaBOYHOI0 MaTepuaia 1o reme 1o reme «KopHu, crenenu u
JOTapupMbI».

Tema 6.6. CreneHHble QYHKIINH, UX
CBOMCTBa, rpaduKu.

Conep:xxanue yueOHOro MaTepuasa
I'paduxu u cBoiicTBa creneHHbIX GyHKUUN. [TocTpoenue rpaukoB cTeneHHbIX (QYHKIUHA.
Crenennasi GyHKIMSI C HATYPAJIbHBIM MTOKA3aTEJIEM, €€ CBOMCTBA U rpaduK.

JIP 2,4,23,30

CamocrositenbHas padora ody4yarommxcest Ne20
CocraBieHne cuipaBOYHOI0 MaTepuaia 1o reme mno reme «KopHu, crenenu u
JOTapuPMBbI».

Tema 6.7. Pemienue
npodeccnoHanbHbBIX 3ajad.

HpO(l)eCCI/IOHaIIbHO'OpI/IeHTI/IPOBaHHOC coacpkanue
Pemenue HPpauOHAJIBHBIX ypaBHeHHﬁ. Pemienue IMPUKJIAAHBIX 3a4aa4.

OK 01
JIP 2,4,23,30

CamocrosiTeibHas padota odyuarommxcsi Ne2(
CocrasieHne cipaBoOYHOI0 MaTepuaia 1o reme 1o reme «KopHu, crenenu u
Jorapu@mbD.

Tema 6.8. IIpakTiueckoe 3aHsATHE
Ne20 «Ctenenu 1 KOpHUY.

Coaep:xanue yueOHOIro MaTepuaJa
ITpaktrueckoe 3ansaTue Ne20 o reme «CTeneHu U KOPHWY.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuarommxces: Ne21
Pernrenue sx3aMeHalMOHHBIX 3a/1a4 110 TeMe «KopHH, CTeNeH! U JorapugMbI».
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Tema 6.9. [lokazarenbHas QyHKIUSA
ee CBOIcTBa U rpaduk.

Conep:kanue y4eOHOro MaTepuaa
[Toka3zarenpHas GyHKIHS (IKCIIOHEHTA), ee CBOMCTBa U rpaduk. [locTpoenue rpadpukon
NIOKa3aTeJbHBIX (PYHKIMH, CXOACTBO M Pa3IMuue CBOWCTB IrpadMKOB.

JIP 2,4,23,30

CamocrositeibHas padora o0yuarommxcs Ne22
CocraBieHue cipaBoyHoro marepuaia no teme «llokasarenbHas QyHKIHSY.

Tema 6.10. [IpakTuueckoe 3aHsiTHE
No21 «IToka3zatenbHas GyHKIHS.

Conep:xxanue yueOHOIro MaTepuaJia
ITpakTrueckoe 3ansTue Ne21 o teme «IlokazarenpHas GyHKIHS.

JIP 2,4,23,30

CamocrositeibHas padora o0yuarommxcs Ne22
CocraBieHue cipaBoyHoOro marepuaia no teme «llokasarenbHas GyHKLIUS.

Tema 6.11. [TokazarensHbIE
yYpaBHCHHSI.

Conep:xxanue yueOHOIro MaTepuaJa
Omnpenenenue MoKazareIbHOro ypaBHEHHUS, CIOCOOBI pEIIeHHsI TOKa3aTeIbHBIX
YPaBHEHUM.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne22
CocraBieHue cipaBoyHoOro marepuaia no teme «llokazarenbHas QyHKIHSY.

Tema 6.12. [IpakTuueckoe 3aHsiTHE
No22 «Iloka3zarenbHble ypaBHEHUSY.

Conep:xxanue yueOHOIro MaTepuaJa
[TpakTrueckoe 3ausatue Ne22 no reme «llokazaTesbHbIE YPaBHEHHSI.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne22
CocraBieHue cpaBoyHoro marepuaia no teme «llokasarenbHas GyHKIHS.

Tema 6.13. [TokazarensHbIE
HEPaBEHCTBA.

Conep:xxanue yueOHOro MaTepuasa

Omnpenenenue MoKazaTeIbHOTO0 HEPABEHCTBA, CIIOCOOBI PEIIeHHs MTOKa3aTeNbHbIX
HEPaBEHCTB.

Perenne nmokazareabHbIX YPaBHEHH U HEPABEHCTB Pa3IMUHBIMH CIIOCOOAMHU.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne22
CocraBieHue cpaBoyHoro marepuaia no teme «llokazarenbHas QyHKIHSY.

Tema 6.14. [IpakTuueckoe 3aHsTHE

Ne23 «Iloka3zarenbHble HEPAaBEHCTBAY.

Conep:xxanue yueOHOro MaTepuasa
[TpakTuueckoe 3ansTue No23 no treme «llokazaTenbHble HEPAaBEHCTBAY.

JIP 2,4,23,30

CamocrosiTeibHast padoTa odyuarommxcs Ne22
CocraBieHue cpaBoyHoro marepuaia no teme «llokazarenbHas QyHKIHSY.

Tema 6.15. [Tousarue norapugma.

Coaep:xxanue yueOHOIro MaTepuaJa
Jlorapudm yucia. OcHoBHOE JIoTapuhMUUYECKOE TOKIECTBO.

JIP 2,4,23,30

CamocrositeibHas padora o0yuarommxcs Ne23
[ToaroroBka coobmienus mo Teme «Vcropus mosiBneHus gorapudmay (1o KeTaHuIo
00y4JaroInXCs).
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Tema 6.16. Jlorapudpmuueckas
¢byHKIUMA, ee CBOWMCTBA U rpaduK.

Conep:kanue y4eOHOro MaTepuaa
Jlorapudmuueckas GyHKIIMS, €€ CBOWCTBA U rpaduK.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne24
CocraBieHue cipaBoyHOro Marepuaia mo reme «Jlorapudmom.

Tema 6.17. [IpakTueckoe 3aHsITHE
Ne24 «I'paduxu norapupmuuecKkux
byHKIHI.

Conep:kanue y4eOHOro MaTepuaa
[Tpaktuyeckoe 3austue Ne24 no teme «I'paduku orapudMudeckux QyHKIHI».

JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne24
CocraBieHue cipaBoyHOro Marepuaia mo reme «Jlorapudmom.

Tema 6.18. CoiicTBa norapumMos.

Coaep:xxanue yueOHOro MaTepuaJa
Jlorapudm npousBeACHHS, YACTHOTO, CTEIICHU; TIEPEX0]] K HOBOMY OCHOBAHHIO.
JlecATHYHBIN M HaTYpaJIbHBIN JOraprudMBbI, YHUCJTIO €.

JIP 2,4,23,30

CamocrositenbHas padora od0y4yaommxces Ne24
CocraBieHne cipaBoyHOro Marepuaia mo reme «Jlorapudmon.

Tema 6.19. [IpakTuueckoe 3aHsTHE
Ne25 «Jlorapudmen».

Coaep:xxanue yueOHOro MaTepuaJia
[Tpaktuyeckoe 3arsitue Ne25 no Teme «Jlorapudmsny.

JIP 2,4,23,30

CamocrositenbHas padora od0y4yarommxcs Ne24
CocraBieHne cipaBoyHOro Marepuaia mo reme «Jlorapudmon.

Tema 6.20. Pemnrenne 3agau.

Conep:xxanue yueOHOro MaTepuaJa

[TpeoOpa3zoBaHus BbIpaXE€HUH, BKIIOUAIOIUX apUPMETHUECKHUE OTIEpalluy, a TAKKe
oTiepaIiio BO3BEICHHUS B CTETIEHb U OIepaluio JorapudmupoBanus. Haxoxaenue
3HAUEHUH Jiorapudma 1Mo MpOU3BOJILHOMY OCHOBaHUIO. [Iepexo/ OT 0JJHOT0 OCHOBAHHSI K
npyromy. Beramcnenue u cpaBHeHue norapugmoB. Pemenue yrnpaxkHeHud Ha
HUCIOJIL30BaHUE CBOICTB J'IOFapI/I(l)MOB, MPUMCHCHUC KAJIBKYJIATOPOB IJIA BEBIYHUCIICHHUA
norapudmos. JlorapudhmMupoBaHue U TOTEHIIMPOBAHUE BBIPAKECHUH.

JIP 2,4,23,30

CamocrosiTeibHast padoTa odyuarommxcs: Ne24
CocraBieHue cipaBOYHOro Marepuaia mno reme «Jlorapudmson.

Tema 6.21. Jlorapudpmudeckue
ypaBHEHUSI.

Conep:xkanue yueOHOro Mmarepuasa

Onpenenenue norapudmuyeckoro ypaBHeHnusi. Crioco0sl pereHuit jorapuMuaeckux
ypaBHeHUH. Perienue norapupmMuyeckux ypaBHeHUN pasHbIMU criocobamu. OrpeneneHue
JOrapu(pMHUECKOT0 HEPABEHCTBA, CIIOCOOBI €ro peeHus. Perenne norapupMudeckux
HEPABEHCTB.

JIP 2,4,23,30

CamocrositenbHas padoTa odyuyarommxcs Ne24
CocraBieHue cupaBo4HOro Matepuaia mno teme «Jlorapudmam.
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Tema 6.22. Jlorapudpmudeckue Conep:kanue y4eOHOro MaTepuaa
HEPaBEHCTBA. Omnpexnenenue norapupMUIecKoro HepaBeHCTBA, CIIOCOOBI ero peuieHus. Pemenue 2 JIP 2,4,23,30
JOrapu(pMHUECKUX HEPABEHCTB.
CamocrosiTeibHast padota odyuarommxcs: Ne24 1
CocraBieHue cipaBOYHOro Marepuaia o reme «Jlorapudmon.
Tema 6.23. [IpakTuueckoe 3aHsATHE Copnepxxanue yuyeOHOro MmarepuaJia 2 IP 2.4.23.30
No26 «Jlorapudmuyeckue ITpakTrueckoe 3ansatue Ne26 o teme «JlorapudmMuueckne ypaBHEHUS. P
YPaBHEHUSD. CamocrosiTeibHast padota odyuarommxcs: Ne24 1
CocraBieHue cipaBOyHOIro Marepuaia o reme «Jlorapugmam.
Tema 6.24. [IpakTrueckoe 3aHsITHE Conep:xxanue yueOHOIro MaTepuaJa
2 JIP 2,4,23,30
No27 «Jlorapudmuueckue [TpakTrueckoe 3austue No27 o teme «Jlorapudmuueckrie HepaBeHCTBAY. P
HEPABEHCTBAY. CamocrosiTesibHasi padora o0yuaromuxcs Ne24 1
CocraBieHne cipaBOYHOTr0 Marepuaia mo reme «Jlorapudme.
Tema 6.25. luddepenuuponanue Coaep:xxanue yueOHOro MaTepuaJia 2 JIP 2.4.23 30
nokaszatenbHOu u torapudgmuueckori | nddepenunpoBanme moxkazaTeapbHON U JorapuMHUUECKON ()YHKITHIA. T
byHKIUi. CamocrosiTesibHasi padora o0yuaromuxcs Ne24 1
CocraBieHne cipaBoyHOro Marepuaia mo reme «Jlorapudmon.
Tema 6.26. Peuienue IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE OK 01
npodeccuoHalbHbIX 3ajad. Jlorapudmuueckas cnupalib B apXUTEKType U CTpOUTEIbCTBE. Pelienue 3aaau no teme 2 TP 2.4.23.30
«Jlorapupmuueckue ypaBHEHHUS] U HEPABEHCTBAY. T
CamocrosiTeibHas padota odyuarommxcs: Ne24 1
CocrapieHue cipaBOYHOro Marepuaia no reme «Jlorapudmony.
Tema 6.27. [IpakTuueckoe 3aHsTHE Conep:xxanue yueOHOro MaTepuasa 2 P 2.4.23 30
Ne28 «Jlorapudpmuueckas pyuxuus». | [Ipaktuueckoe 3ansTre Ne28 o teme «Jlorapudmuueckas QyHKIH. CT
CamocrosiTeibHast padoTa odyuarommxcs: Ne25
[ToaroroBka coobuienus no teme «3 UCTOPUHM UHTETPATILHOTO UCUUCTIEHUSD (T10 1
JKEJIAaHUIO0 00YJaroIINXCs).
Paszpnen 7.
Hayana maremMaTH4eckoro 30
anaau3a. MHTerpas u ero
NpUMeHeHHue.
Tema 7.1. [lepBooOpa3Hasi. Conep:xxanue yueOHOro MaTepuasa 2 JIP 2,423 30

[TepBooOpaznas. [lepooOpasHble dreMeHTapHbIX GyHKUMi. [IpaBuiia BeIYMCICHUS
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epBOOOPaA3HBIX.
CamocrosiTeibHast padoTa odyuarommxcst Ne26
CocraBnenue cupaBoyHoro Marepuania mno teme «lleppoobpaszHas u UHTErpam.
Tema 7.2. Beruucnenue Copnepxxanue yueOHOIro MaTepuaJia
HEOIPEICICHHOr0 MHTErpaia. Heonpenenennprit maTErpai u ero cBoictBa. OCHOBHBIC (OPMYIIBI HHTETPUPOBAHHSI, JIP 2,4,23,30
METO]I HEMOCPEICTBEHHOIO MHTETPUPOBAHMSL.
CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne26
CocraBieHue cipaBoyHOro Marepuaia mo reme «lleppoobpasHasi u HHTETpam.
Tema 7.3. IIpakTueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJa TIP 2.4.23 .30
No29 «Heonpenenennsiit unterpan». | [lpaktuueckoe 3anstue Ne29 no reme «HeonpeneneHHbIii HHTETpa. P
CamocrosiTeibHast padoTa odyuarommxcst Ne26
CocraBneHnue cupaBoyHoro Marepuania mno teme «lleppoobpaszHas U HHTErpam.
Tema 7.4. Onpenenenusiii uarerpan, | Cogep:kaHue yueOHOro Mmarepuajia
¢dbopmyna Hetotona-Jleitbuuua. [Tnomane kpuBonuHelHOM Tpanenuu. [lonstue 06 onpenenenHom unrerpaie. @opmyna JIP 2,4,23,30
Hprorona - JleiiOnuna.
CamocrositenbHas padora o0y4yarommxcs: Ne26
CocraBieHue cupaBoyHoro Marepuaia no teme «lleppoodbpaszHas u uHTErpa.
Tema 7.5. Beruncnenue Copepxxanue yuyeOHOro marepuaJia P 2.4.23 30
OTIPEICTICHHOTO MHTETpaa. Brruncienue onpeneneHHOro HHTerpaa. T
CamocrositenbHas padora o0y4yarommxcest Ne26
CocraBneHnue cupaBoyHoro Marepuaia no teme «lleppoobpaszHas U HHTErpa.
Tema 7.6. [IpakTnueckoe 3aHsTHE Copepxanue yuyeOHOro marepuaJia TIP 2.4.23 30
Ne30 «OmnpeeneHHBIN UHTETPATD. [Tpaktuueckoe 3anstue Ne30 o reme «OnpeaeieHHbIA HHTErPay. »UTT
CamocrositenbHas padora od0y4yarommxcest Ne26
CocraBneHue cupaBoyHoro Marepuaia no teme «IleppoobpaszHas u HHTErpa.
Tema 7.7. HaxoxaeHue miomaan Conep:xxanue yueOHOro MaTepuasa
KPUBOJIMHENHOH TPAIECLVH. OCHOBHBIE CITyyaH pacloyIOKEHUs IIIOCKOH (PUTypBl, aITOPUTM peIleHHs 3a1a4un Ha JIP 2,4,23,30
BbIUMCJICHHE MJIOLIAIH.
CamocrositenbHas padota odyuyarommxcst Ne26
CocraBieHue cupaBoyHoro Matepuaia no teme «lleppoobpaszHas U HHTErpam.
Tema 7.8. [IpakTnueckoe 3aHsTHE Copepxxanue yuyeOHOro MmarepuaJia
Ne31 «Brraucnenue miomaamn [TpakTueckoe 3ansaTue Ned 1 nmo reme «Bpraucienre miomaam KpUBOJIMHEHHON JIP 2,4,23,30

KPUBOJIMHEHHON TPANCLIUUY.

TparncCuum».
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CamocrosiTesibHasi padoTa o0ydarmmxcs Ne26 1
CocraBieHue cipaBoyHoOro Marepuaia mo reme «llepsoobpasHasi 1 HHTETrpam.
Tema 7.9. Pemenue 3a1ay ¢ IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE
IIPUMEHEHUEM UHTETPAJIOB. [Tpumepsl mpuMeHeHus UHTerpaja B (pusuke u reomerpud. IIpumepsl HCIONB30BaHUS 5 OK 01
MIPOU3BOAHON /11 HAXOXKICHHS HAWJTYYIIIerO PEIICHUS B IPUKIIAIHBIX 3a/1a4ax. JIP 2,4,23,30
HaxosxieHre CKOpOCTH JUIsl PoLecca, 3aaHHoro (opMyJIon M rpadgukom.
CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne26 1
CocraBieHue cipaBoyHOro Marepuaia no reme «llepsoobpasHasi 1 HHTETpa.
Tema 7.10. [IpakTrueckoe 3aHsITHE IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 2 TIP 2.4.23.30
Ne32 «Muterpan u ero npumenerney. | [Ipaktuueckoe 3anstre Ne32 no teme «/HTErpas u ero npuMEHEHHEY. »UTT
CamocrositenbHas padora o0y4yaommxcest Ne26 1
CocraBieHue cupaBoyHoro Marepuaia no teme «lleppoodbpaszHas u HHTErpa».
Paznea 8.
I'eomeTpusi. Koopamuarsl u 33
BEKTOPBbI
Tema 8.1. Bexropsl B npoctpanctBe. | Coaep:kaHue yueOHOro Mmarepuajia
BexTopel. Moynb Bektopa. PaBeHcTBO BekTOpoB. Cl10KEHHE BEKTOPOB U YMHOKEHHE 5 JIP 2.4.23.30
BeKTOpa Ha uncio. KomnmmHeapHsie BEKTOpEL. Pa3oxkeHne BeKTopa 1o 1ByM >
HEKOJJIMHEAPHbIM BEKTOpaM.
CamocrositenbHas padora ody4yarommxcest Ne27 1
CocraBieHue cCupaBoOYHOr0 MaTepuasa 1o TeMe 1no reMe «BeKTopbl B IPOCTPAaHCTBEY.
Tema 8.2. [IpakTnueckoe 3aHsTHe Copepxxanue yuyeOHOro marepuaJia 5
JIP 2,4,23,30
Ne33 «KomnmnHeapHbie BEKTOPBD. [Tpaktuueckoe 3anstue Ne33 o reme «BexkTopbi». T
CamocrositenbHas padora ody4yarommxcest Ne27 1
CocraBieHue CupaBOYHOr0 MaTepuasa 1o TeMe 1no reme «BeKTopbl B IPOCTPAaHCTBEY.
Tema 8.3. Kommnanapusie Bektopel. | Conep:kanue y4eOHOro MaTepuaJa
Komrutanapabie BeKTOpBI. PasiioxkeHnue no TpeM HeKOMILTaHapHbIM BekTopam. [IpaBuiio 2 JIP 2,4,23,30
napajuleJenunena.
CamocrosiTesibHasi padoTa odyuyarouuxcsi Ne27 1
CocraBieHre CIpaBOYHOI0 MaTepuaia 1o TeMe 1o TeMe «BeKTOpbl B IPOCTPAaHCTBEY.
Tema 8.4. [IpakTnueckoe 3aHsTHE Copepxxanue yuyeOHOro MmarepuaJia 5 TP 2.4.23.30
Ne34 «KomrtmanapHbie BEKTOPBD». ITpakTnueckoe 3anaTue Ne34 no teme «KomIisiaHapHbIe BEKTOPBDY. T
CamocrosiTenbHas padoTa odyuyaommxces: Ne27 1
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CocraBneHnue CIIPpaBOYHOro MaTrcpuajia 1o T¢Me€ 1o T¢ME «BCKTOpH B ITPOCTPAHCTBE».

Tema 8.5. KoopanHaTel TOuku u
KOOPJIMHATHI BEKTOPA.

Conep:xanue yueOHOIro MaTepuaJia

Koopaunats! u BekTopsl. JlekapToBbl KOOpAUHATHI B IpocTpancTBe. Dopmyra paccTosHUs
MEXy IByMs ToukaMu. Popmyna paccmosanus om moyku 0o niockocmu. 1lpoexus
BEKTOpa Ha ocb. KoopanHATHI BEKTOpa, CBSI3b MEXAy KOOPAMHATAMU BEKTOpa U
KOOpJMHATaMH TOYeK. JIeMCTBUS ¢ BEKTOpaMU, 33JIaHHBIMU KOOPJIMHATAMH.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne28
CocraBiieHue CIpaBOYHOr0 MaTepuaia no reme «Meroa KoopAuHAT B IPOCTPAHCTBEY.

Tema 8.6. [IpakTiueckoe 3aHsTHE
No35 «KoopuHAThl TOUKH H
BEKTOPAY.

Conep:xxanue yueOHOro MaTepuaJia
[TpakTrueckoe 3ausaTue Ne35 o reme «KoopaAnHATBI TOUKH U BEKTOPAy.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuarommxcs: Ne28
CocraBieHue cipaBOYHOI0 Marepuaia o reme «MeToa KOOpAUHAT B IPOCTPAHCTBE.

Tema 8.7. CxansspHoe npousBeaeHNE
BEKTOPOB.

Coaep:xxanue yueOHOro MaTepuaJia
VYron mexay Bekropamu. CkalisipHOE Mpou3BeeHne BeKTOpoB. Dopmyna 11t BRIYUCICHUS
YTJI0B MEXKAY MPSIMBIMU U TUNIOCKOCTSIMH B IIPOCTPAHCTBE.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuarommxcs: Ne28
CocraBieHue cpaBOYHOro Marepuaia o reme «Meros KOOpAMHAT B IPOCTPAHCTBEY

Tema 8.8. /[Brmxenus.

Conep:xanue yueOHOTro MaTepuaJia

BekTopHoe ypaBHeHUE NPsAMOil U MI0cKoCTH. Vcmonbp3oBaHHe BEKTOPOB MPHU
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUH. [IoHAmUe O CUMMeMPUU 8 NPOCMPAHCIEE
(yenmpanvuas, ocesas, sepkanvhas). IlapamienbHblil epeHoc.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuarommxcs: Ne28
CocrasieHue cuipaBOYHOro MaTepuaia 1no reme «MeToJ KOOpAMHAT B IPOCTPAHCTBEY

Tema 8.9. [IpakTudeckoe 3aHsATHE
Ne36 «IIpousBeneHne BEKTOPOBY.

Conep:xxanue yueOHOro MaTepuasa
[TpakTuueckoe 3anatue Ne36 mo reme «lIponsBeneHne BEKTOPOBY.

JIP 2,4,23,30

CamocrositenbHas padora o0y4yaommxces: Ne28
CocraBieHue cipaBOYHOI0 Marepuaia o reme «Merosx KoopAuHAT B IPOCTPAHCTBEY.

Tema 8.10. Pemenue
npodeccuoHanbHbIX 3ajad.

IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE

BekTopHoe mpocTpaHcTBO B TpoecCHOHANBHBIX 3a1auax. Perenue 3aaaq mo reme
«KoopauHatel 1 BeKTOpbI». Mcrnoap30BaHe KOOPAUHAT U BEKTOPOB MPU PEIICHUHN
MAaTECMATUUYCCKHX U MPUKIIAJIHBIX 3a7a4.

JIP 2,4,23,30

CamocrositenbHas padoTa odyuaommxcsi Ne28
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CocraBieHue cipaBOYHOIr0 Marepuaia o reme «Meros KOOpAMHAT B IPOCTPAHCTBE.

Tema 8.11. [IpakTuueckoe 3ansATHE Copnepxxanue yueOHOro MmarepuaJia 2 IP 2.4.23 30

No37 «KooparHaTbl 1 BEKTOPbBI». IIpakTuueckoe 3ausatue Ned7 no reme «KooparHaTBl 1 BEKTOPHI». >
CamocrosiTeibHast padota odyuarommxcs: Ne28 1
CocraBieHue cipaBOYHOIr0 Marepuaia o reme «Meros KOOpAMHAT B IPOCTPAHCTBEY.

Paznea 9.

I'eomerpusi. MHOrorpaHHHMKH. 60

Tema 9.1. Ilonsitue mHororpanHuka. | Coaep:kaHue y4eOHOIro MaTepuasia
MHuororpaniuku. Bepiunsl, pedpa, rpaHu MHOTOrpaHHuKa. Paseepmka. Muozozpannvle 2 JIP 2,4,23,30
yenwvl. Boinykavie mnocoepannuku. Teopema Diinepa. lapannenenunen. Kyo.
CamocrosiTenbHast padota odyuarommxcs: Ne29
CocraBieHue crpaBOYHOI0 MaTepuaia o teme mno reme «Iliomanp nopepxHocTu 1
MHOT'OI'PaHHUKOBY.

Tema 9.2. [Ipuszma. Conep:xxanue yueOHOIro MaTepuaJa
[Tpu3ma, ee ocHOBaHUs, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTb. [Ipsimas u 2 TP 2.4.23 30
HakJIoHHas npusMa. [IpaBunbHas npusma. Perenne THIOBBIX 33/1a4 HAa BHIYMCIEHUE T
IUIOINAM TOBEPXHOCTH IIPU3MBI.
CamocrosiTeibHast padoTa odyuarommxcs: Ne29
CocrasieHne cipaBoOYHOr0 MaTepuaia 1o reme 1o reme «llnomans nosepxHocTu 1
MHOTOTPAaHHHKOBY.

Tema 9.3. [Iupamupa. Copnepxxanue yuyeOHOro MmarepuaJia
[Tupamua, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. TpeyroybHas
nupamuja. [IpaBuiibHas nupamuja. YceueHHas nupamuia. CedeHuss MHOTOTpaHHUKOB. 5 P 2.4.23.30
[Toctpoenue ceuenuit. [Ipencrapnenre o MpaBMIIBHBIX MHOTOTPaHHHUKAX (TE€Tpa’p, KyoO, T
OKTa3Ip, 10JIeKayp U ukocayap). CummeTpus B KyOe, B mapaijienenurne/e, B Ipu3sMe u
UpaMHu/Ie.
CamocrositenbHas padora ody4yarommxcest Ne29
CocraBreHue cupaBoOYHOI0 MaTepuaa 1o teme mno reme «llinomaas moBepXHOCTH 1
MHOTOT'PaHHHKOBY.

Tema 9.4. IlpaBunbHbIC Conep:xxanue yueOHOro MaTepuasa

MHOT'OTPaHHUKH. Ceuenus mHororpanHukoB. [loctpoenue ceuenuii. [IpeacraBnenue o npaBUIBHBIX 2 JIP 2,4,23,30

MHOTOTpaHHHKaxX (TeTpasap, KyO, oKTasap, Aoaekaap u ukocasp). Cummerpus B KyOe, B
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napauiCIcIuIcac, B Ipu3Me U mupaMuac.

CamocrosiTeibHast padota odyuyarommxcs: Ne29
CocraBieHue crpaBOYHOIro Matepuaia o teme mno reme «Iliomanp nopepxHocTu
MHOTOTPaHHUKOBY.

Tema 9.5. IIpakTuueckoe 3aHsTHE
No38 «Ilpusma u nupamua.

Conep:kanue y4eOHOro MaTepuaa
[TpakTrueckoe 3ansatue Ne38 no reme «llpusma u nupamuar.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne29
CocraBieHne cupaBoOYHOI0 MaTepuasa 1o Teme 1o reme «lliomans noBepXxHOCTH
MHOTOTPaHHHKOBY.

Tema 9.6. Pemenue 3amay

Conep:xxanue yueOHOIro MaTepuaJa
Pemrenue 3amau nmo reme « MHOTOrpaHHUKWY». VICIOIb30BaHUE TEOPHUH T10
MHOTI'OIrpaHHUKAaM IPU pCHICHUHW TPUKIIAAHbIX 3a/1a4.

JIP 2,4,23,30

CamocrosiTenbHas padota odyuarommxcs: Ne29
CocraBieHue cripaBOYHOIr0 MaTtepuaia rno teme mno reme «Iliomanp nopepxHocTu
MHOI'OIrPaHHHUKOB.

Tema 9.7. IIpakTuueckoe 3aHsTHE
Ne39 «MHororpaHHUKNY.

Coaep:xxanue yueOHOro MaTepuaJia
[TpakTrueckoe 3ansTue Ne39 no reme «MHOrOrpaHHUKWY.

JIP 2,4,23,30

CamocrositenbHas padora o0y4yarommxces: Ne29
CocraBieHue cipaBOYHOr0 Marepuaia no teme no reme «Ilnomans noBepxHocTu
MHOTOTPaHHHUKOBY.

Tema 9.8. Hmmmnmp.

Conep:xxanue yueOHOro MaTepuasa

Tena u moBepxHocTH BpareHus. Lunuaap u konyc. OcHoBaHUe, BbICOTa, OOKOBast
MIOBEPXHOCTH, 00pa3yromas, pazseptka. Ocesbie ceueHus U ceuenus, napaieibHble
OCHOB6AHUIO.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuarommxcs: Ne30

CocraBieHue CHp&BO‘IHOﬁ Ta6J'II/II_U>I o teme «Ilnomanp HOBCpXHOCTGfI TCJI BpALLICHUA .

Tema 9.9. Konyc.

Conep:xxaHue yueOHOro MaTepuasa

Konyc. Yceuennsit konyc. OcHOBaHUe, BEICOTa, O0KOBasi TOBEPXHOCTh, 00pa3yromias,
pasBepTka. daaunc, eunepbona, napabona Kak ceuenus kouwyca. L{ununopuvecxkue u
KOHUYecKue n08epxXHOCmu.

JIP 2,4,23,30

CamocrosiTeibHas padota odyuarommxcsi Ne30

CocraBieHue CHp&BO‘IHOfI Ta6J'II/II_U:I o teme «Ilnomanp HOBCpXHOCTeﬁ TCJI BPALLICHUSA» .

Tema 9.10. [IpakTrueckoe 3aHsiTUE

Coaep:xanue yueOHOIro MaTepuaJia

JIP 2,4,23,30
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NedQ «{umuHap, KOHYC.

[TpakTrueckoe 3austue Ne40 o reme «lunuuap, KOHYC».

CocraBnenue cipaBoyHON TabmuIlkl o Teme «llmoma b NOBEpXHOCTEH Te BpaIICHHSD.

Tema 9.11. Chepa u map.

Conep:kanue y4eOHOIro MaTepuaa

lap u cdepa, ux ceuenus. KacarenpHas miaockocts k chepe. Chepa, snucannas 6
MHO202PAHHUK, chepa, OnUcCanHas oKoi0 MHO20SpaHHUKA. Y paBHEeHUs chepsl u
naockocmu. BzaumHoe pacrnonoxenue cdepsl U miaockocty. Ilnomanb moBepxHocTu
ctepsl, mapa.

JIP 2,4,23,30

CamocrositeibHast padora odyuyarommxces: Ne31
CocrasieHnue kpoccBopa «MHOIOIrpaHHUKH U TEJIa BPALLIEHUS».

Tema 9.12. Pemenne 3amad.

Conep:xxanue yueOHOIro MaTepuaJa

[Tnomany noBepxHoCTeH KOMOMHUPOBAHHBIX FreoMeTpruecKux el . CBOMCTBO
OMCCEKTPUCHI yIila TpeyrojibHUKa. Pemenue TpeyroabHUKOB. Beiuucnenue duccekrpuc,
MEJIMaH, BBICOT, PaJINyCOB BIIMCAHHOW M ONMCAHHOW OKpY>KHOCTEH. DOpMyIIbI IIIoma m
TpeyroiibHuKa: popmyna ['epoHa, BeIpakeHUE IIIOMIAIM TPEYTOIbHUKA YePe3 PaaycC
BITMCAHHOU U OIMCAHHOM OKPYXHOCTEH. PellieHre TUIOBBIX 3a/1a4.

JIP 2,4,23,30

CamocrositenbHas padora odyuyarommuxcs Ne31
CocraBieHnue kpoccBopsia «MHOIOrpaHHUKH U TEJIa BPAILEHUSY.

Tema 9.13. [IpakTuyeckoe 3aHsTHE
Ned1l «Cdepa, mapy.

Conep:xxanue yueOHOro MaTepuaJa
[Tpaktuueckoe 3anstue Ne4l no reme «Cdepa, mapy.

JIP 2,4,23,30

CamocrositenbHas padora odyuarommxcs Ne31
CocraBnenue kpoccBopia «MHOTOIpaHHUKH U TeJla BpaIllEHUs».

Tema 9.14. O6bEM NPAMOYTOIBHOTO
napajuiejenumnea, NpsMon Mpu3Msl,
LWINHApPA.

Conep:xxanue yueOHOro MaTepuaJa

OO0BeMBI TET U TUIOIIAAHN UX TTOBEpXHOCTEN. [lonamue 06 ob6veme mena. Omuouienue
00beM06 no006OHbIX mel. BerurcieHue yTiioB ¢ BEpUIMHONW BHYTPU U BHE KpyTa, yria
MEXK]ly XOpJIOM U KacaTeabHOU. TeopemMa 0 mpou3BeICHUN OTPE3KOB Xop. Teopema o
KacatelnbHOU U cekyuieil. Teopema o cymMMe KBaApaToB CTOPOH U JUaroHajiei
napauieJorpaMma.

JIP 2,4,23,30

CamocrositeibHas padora o0yuyarommxcs Ne32
CocraBieHue cipaBOYHOr0 Marepuaia o remMe 1no reMe «OObEMBI Te».

Tema 9.15. [IpakTuueckoe 3aHsiTHE
Ne4?2 «OOBEMBI MHOTOTPAaHHUKOBY.

IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE
[Tpaktudeckoe 3arsitue Ne42 o teme «OObEMBI MHOTOTPAaHHUKOBY.

JIP 2,4,23,30

CamocrositenbHast padora o0yuyarommxcs Ne32
CocraBieHue cipaBOYHOr0 MaTepuaia 1o reme 1no reMe «OObEMBI Tem».
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Tema 9.16. O0BEM HAKJIIOHHOH
MIPU3MBI, TUPAMHUJIBI U KOHYCA.

Conep:kanue y4eOHOro MaTepuaa

®opmyIbl 00beMa UpaMuIbl U KoHyca. DopMyJibl IIIOMIAIA TOBEPXHOCTEN HUIUHIPA U
koHyca. uTerpanbHas popmMyia o0bema: BeIYUCICHHE 00BEMOB TeJ MO IUIOIMIASAM €ro
MapaJuIeIbHbIX CEUCHUM.

JIP 2,4,23,30

CamocrosiTesibHasi padora odydarommxcs Ne32
CocraBiieHre CIPaBOYHOr0 MaTepuana mo Teme 1mno reme «O0bEMBI Tem.

Tema 9.17. O0BEM mapa 1 MI0MAIHL
cdepsl.

Conep:kanue y4eOHOIro MaTepuaa
®opmyibl 06bema mapa u mwiomaan chepsl. O0bEM MapoOBOro CErMeHTa, MIapoOBOTo CIO,
CEKTOopa.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne32
CocraBieHue cipaBOYHOI0 Marepuaia o reme 1no reMe «OObEMBI Tel.

Tema 9.18. [ToxoOue Ten.

Conep:xanue yueOHOIro MaTepuasa
[ToxoOue Tei.

JIP 2,4,23,30

CamocrositenbHas padora o0y4yarommxcs Ne32
CocraBiieHH€ CIIPAaBOYHOr0 MaTepuaia o teme 1mo reMe «O0bEMBI Te.

Tema 9.19. Pewienue
npoeCCHOHATBHBIX 3ajad.

Coaep:xxanue yueOHOro MaTepuaJia

Pacuer o0beMa BMECTUMOCTH BelIeCTB. BrincaHHbIe U ONMCaHHBIE MHOTOYTOJIbHUKH.
CBolicTBa ¥ IPU3HAKY BIMCAHHBIX U ONMIMCAHHBIX YETHIPEXYTOJIbHUKOB. [ 'eoMeTprueckue
MecTa Touek. PelieHue 3a1a4 ¢ MoMoIIbI0 FeOMETPUUECKUX peoOpa3oBaHuil U
reoMeTpuueckux Mect. Teopema Yesvi u meopema Menenas. dnnunc, eunepbona,
napabona kak 2eomempuieckue mecma mouex. Hepaspewumocms xnaccuueckux 3aoay na
nocmpoenue. Keiic — cranuu «PerieHne TUIIOBBIX 3a/1a4 HAa BBIYUCIICHUE IIIOAAEH 1
00BEMOBY.

OK 02
JIP 2,4,23,30

CamocrositeibHas padora o0y4yarommxcs Ne32
CocraBiieHHe CIIPaBOYHOr0 MaTepuaia no teme 1no teme «O0bEMBI Te.

Tema 9.20. IIpakTnueckoe 3aHsATHE
Ne43 «OO6BEMEBI TE».

Conep:xxanue yueOHOro MaTepuaJa
[TpakTrueckoe 3ausTue Ne43 no reme «OOBEMBI TEM.

JIP 2,4,23,30

CamocrositeibHas padora o0yuyarommxcs Ne33
Pemenne JK3aMCHaAIIMOHHBIX 3aJ1a4.

Pasnea 10.
Yucnosbie U OyKBeHHbIE
BbIpaskeHns. KomiuiekcHbie yncJa.

27

Tema 10.1. KoMmmiiekcHbIe uncia U

Conep:kaHue y4eGHOr0o MaTepuaja

JIP 2,4,23,30
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apudmeTryecKue onepamnuu Haj KommuiekchHsbie uncna. ['eoMmerpuueckas HHTEpIpETAIHS KOMIUIEKCHBIX YHCET.
HUMU. JleiicTBUTENBHAS U MHUMAsl YacThb, MOAYJIb U @pPTyMEHT KOMIIJIEKCHOT'O YUCIIA.
KomMmuiekcHO conpsiKeHHbIE Ynca.
CamocrosiTeibHast padota odyuarommxcs: Ne34
CocraBieHue cupaBoyHOro Matepuania no reme «KommiekcHble unciay.
Tema 10.2. KoMmiekcHble uncna. Copnepxxanue yuyeOHOro MmarepuaJia
Tpuronomerpudeckas opma 3aucy KOMIUIEKCHBIX Yrcesl. ApudMETHYECKHUE TCHCTBUS JIP 2,4,23,30
HaJl KOMIUICKCHBIMHU YUCIIAMH B Pa3HbIX (hopMax 3aIluCH.
CamocrositenbHas padora od0y4yaommxcs Ne34
CocraBieHue cupaBoyHOro MaTepuaia no reme «KommniekcHble unciay.
Tema 10.3. [IpakTuueckoe 3aHsiTue Coaep:xxanue yueOHOro MaTepuaJia
No44 «JleicTBUS C KOMIUIEKCHBIMH [Ipaktuueckoe 3anstue Ned4 o teme «JlecTBUS ¢ KOMIUIEKCHBIMHA YHCIIaMU B JIP 2,4,23,30
YUCJIaMH B aJireOpandeckoit popmey. | anredpanmdeckoit popmer.
CamocrositenbHas padora od0y4yaommxcs Ne34
CocraBieHue cupaBoYHOro MaTepuaia 1no reMe «KoMIuIeKCHbIE Ynciay.
Tema 10.4. KomiuiekcHbie yncna u Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23 30
KBaJIpaTHbIE YpaBHEHUSI. Pemenue kBapaTHIX YpaBHEHHUI ¢ OTPULIATENIbHBIM TUCKPUMUHAHTOM. T
CamocrositenbHas padora o0y4yarommxces: Ne34
CocraBneHue cupaBoyHOro MaTepuaia rno reme «KommiekcHble unuciay.
Tema 10.5. IIpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmarepuaJia
Ned45 «KBanpaTHble ypaBHEHUS € [TpakTueckoe 3ansaTue Ne45 o reme «KBagpaTrHble ypaBHEHHSI C OTPULIATEIILHBIM JIP 2,4,23,30
OTPULIATENIEHBIM JUCKPUMUHAHTOM». | JUCKPUMHHAHTOM ».
CamocrosiTeibHas padoTa odyuarommxcs: Ne34
CocrasieHne cupaBoYHOro MaTepuaia 1no reMme «KoMIUIEKCHbIE Yncaay.
Tema 10.6. Bo3senenue Conep:xxanue yueOHOro MaTepuasa TP 2.4.23.30
KOMILIEKCHOTI'O YHCJIa B CTEIEHb. Bossedenue 6 namypanvnyio cmenens (ghopmyna Myaspa). Ocnosnas meopema anzeopul. T
N3Bneuenne kopHen U3 CamocrosiTesibHasi padoTa odyuaronuxcsi Ne34
KOMIIJIEKCHOTO YHUCIIA. CocraBieHue cupaBo4HOro Matepuaia rno reme «KommiekcHsle uncuay.
Tema 10.7. IIpakTnueckoe 3aHsATHE Copepxxanue yyeOHOro MmarepuaJia
No46 «Bo3BeneHne KOMIIJIEKCHOTO ITpakTuueckoe 3ansaTue Ne46 no reme «Bo3BeeHre KOMIIEKCHOTO YMCIIa B HATYPAJIbHYIO JIP 2,4,23,30

4urciia B HATYpaJIbHYIO CTCIICHLY.

CTCIICHDL).

CamocrosiTeibHast padota odyuarommxcsi Ne34
CocrasieHue cupaBo4HOro MaTepuaia 1no reme «KommiekcHsle unciay.
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Tema 10.8. ®opmebl 3anucu Conep:kanue y4eOHOro MaTepuaa
KOMILIEKCHBIX YHCEIL. Anrebpanueckasi U TPUTOHOMETpUYecKast (POPMBI 3aIMCH KOMIUIEKCHBIX YUCEl. 2 JIP 2,4,23,30
Apudmernueckue IeiCTBUS HaJl KOMIUIEKCHBIMU YHCIAaMH B pa3HbIX (hopMax 3amucu.
CamocrosiTeibHast padota odyuarommxcs: Ne34 1
CocraBieHue cupaBoYHOro MaTepuaia rno reme «KoMIuIeKCHbIE Yncaay.
Tema 10.9. [IpakTuueckoe 3aHsATHE IIpodeccnonanbHO-0OPHEHTHPOBAHHOE COEP/KAHME
Nod7 «JlewicTBust Hag KoMIUIeKCHBIMU | [IpakTnueckoe 3ansTue Ned7 mo teme «JlecTBUS HaJ KOMITJIEKCHBIMU YUCJIAMH B pa3HBIX 2 JIP 2,4,23,30
qrcliaMU B pa3HbIX opmax 3amucu». | popmax 3amucmy.
CamocrositenbHas padora o0y4yaommxces: Ne35S 1
Pemenne sx3aMeHaIMOHHBIX 337a4 110 TeMe «KoMIiekcHble yuciay.
Pazpen 11.
DJieMeHTbl KOMOMHATOPUKH,
CTATUCTUKHU M TEOPHH 12
BeposiTHOCTeil. OCHOBHbIE IOHATHS
KOMOUHATOPUKH.
Tema 11.1. OcHOBHBIE IOHATHUS Coaep:xxanue yueOHOro MaTepuaJa
KOMOWHATOPHKH. [ToouyepeaHslii 1 OJTHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOI'O
MHOkecTBa. DopMmyiia yncia nepecTaHoBOK, COYETAHMM, pa3MelleHnii. Pemenne 2 JIP 2,4,23,30
KOMOMHATOpHBIX 3a1a4. Popmyna 6uHoma Hetorona. CBoiicTBa OMHOMHUAIBHBIX
ko3¢ ¢uimenToB. Tpeyronbauk Ilackans.
CamocrosiTeibHas padota odyuarommxcst Ne36
CocraBieHue cCpaBOYHOI0 MaTepuaia o TeMe « AJIeMeHTbl MaTeMaTHYeCKOn 1
CTaTHCTUKH, KOMOMHATOPUKHU U TEOPUU BEPOSATHOCTENY.
Tema 11.2. IIpakTnueckoe 3aHsATHE Copnepxxanue yyeOHOro MmarepuaJia 2 P 2.4.23 30
Ne48 «IlepecTaHOBKH, pa3MEIICHUS, [Tpaktuueckoe 3anstue Ne48 no reme «IlepecTaHOBKH, pa3MEIICHUsI, COUCTAHUS. T
COUETAHMS. CamocrositenbHas padora o0y4yarommxcest Ne36
CocTraBieHue CIpaBOYHOr0 MaTepualia o TeMe « JJIEMEHThl MAaTEMAaTUUYECKON 1
CTaTUCTHKH, KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEIN.
Tema 11.3. Pemienue 3amauy. Conep:xxanue yueOHOro MaTepuasa OK 05
2
Pemenne koMOMHATOPHBIX 33/1a4. JIP 2,4,23,30
CamocrosiTeibHast padota odyuarommxcsi Ne36
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe « JIeMeHThl MaTeMaTHYeCKOn 1

CTATUCTUKH, KOMOMHATOPUKH U TEOPHH BEPOSTHOCTEIN.
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Tema 11.4. [IpakTueckoe 3aHITHE IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2 IP 2.4.23.30
Ned49 «Kombunaropukay. [Tpaktuyeckoe 3anstue Ne49 no reme «KomOuHaTOpHKay. T
CamocrosiTesibHasi padora o0ydarmmxcs Ne36
CocraBieHre CipaBOYHOI0 MaTepuaia 1o TeMe « JIeMEHThl MATEMaTUYeCKON 1
CTATUCTHKH, KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEI.
Paznea 12.
JJieMeHTbl KOMOMHATOPUKH,
CTATHCTUKHU M TEOPHU 15
BeposATHOCTel. OCHOBHBbIE NOHATHS
TEOPHH BePOSITHOCTEH.
Tema 12.1. OcHOBHBIE IOHATHUS Coaep:xxanue yueOHOro MaTepuaJia
TEOPUU BEPOATHOCTEH. DJeMEHTapHBIE U CII0KHbIE COOBITUSA. PaccMoOTpeHue ciayyaeB U BEPOSITHOCTb CyMMbI
HECOBMECTHBIX COOBITHH, BEPOSITHOCTH IPOTHBOIIOJIOKHOIO COObITHS. [lonamue o
He3asucumocmu coovimuti. Bepoamuocmos u cmamucmuueckas 4acmoma HacmynieHus 2 OK 07
coovimus. Kimaccuyeckasi BEpOSTHOCTHAsSI CXeMa JIISI PABHOBO3MOYKHBIX MCIIBITAHU. JIP 2,4,23,30
[IpaBuiio reoMeTpruYECKUX BEPOSATHOCTEN. ICcnonb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHIA
JUis co3ianus 0a3bl JaHHBIX. BeposTtHocTHas cxema bepHyiu, Teopema bepryiu,
MOHSITHE MHOTOTPAaHHUK PacIpe/IeIeHHUSL.
CamocrositenbHas padora ody4yarommxcest Ne37
CocraBieHre CipaBOYHOI0 MaTepuaia 1o TeMe « DJeMEeHThl MaTeMaTHYeCKOM 1
CTaTUCTHKH, KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEI.
Tema 12.2. [IpakTuueckoe 3aHsTHE Conep:xxanue yueOHOro MaTepuaJia 5
Ne50 «Teopust BeposiTHOCTEY. ITpakTrueckoe 3ansaTue Ne50 o reMe «Teopust BEpOSITHOCTEN. JIP 2,4,23,30
CamocrositenbHas padora o0y4yarommxcest Ne37
CocraBieHre CipaBOYHOI0 MaTepuaia 1o TeMe « DJeMEeHThl MaTeMaTHYeCKOM 1
CTaTUCTHKH, KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEI.
Tema 12.3. DiieMeHTHI Conep:xxaHue yueOHOro MaTepuasa
MaTEMaTHYECKON CTATUCTUKH. TabnuuyHoe u rpaduveckoe MnpeacTaBleHHe JaHHbIX. Yuci06ble Xxapakmepucmuku psaoos 2 JIP 2,4,23,30
OQHHUIX.
CamocrositenbHas padora odyuyarommxcest Ne37
CocraBneHue CrpaBOYHOT0 MaTeprasa Mo TeMe « DJIEMEHThl MaTEMaTHYECKON 1
CTaTUCTHKH, KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEIN.
Tema 12.4. [IpakTHueckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuaJia 2 OK 03
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Neb1 «MaTteMmaTuuecKkass CTaTUCTHKAY.

IIpakTnueckoe 3ansatue NeS1 no teme «Maremarndeckas CTaTUCTUKA.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuarommxcst Ne37
CocraBieHue cpaBOYHOI0 MaTepuaia o TeMe « AJIeMeHTbl MaTeMaTUYeCKOn
CTaTUCTHKH, KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEIN.

Tema 12.5. Pewienue
npoeCCHOHATBHBIX 3aj1ad.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE
BeposTHOCTB B 33/1a4ax TEXHOJIOTHYECKOTO MPOduIIs.

OK 01
JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne37
CocraBiieHue CIIPaBOYHOr0 MaTepuasa o TeMe « DJIEMEHThl MaTEMaTUYECKON
CTaTHCTUKH, KOMOMHATOPUKHU M TEOPUU BEPOATHOCTEHY.

Pazpnen 13.
YpaBHeHNSI 1 HEPABEHCTBA.

27

Tema 13.1. OG11Me METOIBI pELICHUS
YPaBHEHUM.

Coaep:xxanue yueOHOro MaTepuaJa

Pemenune panmoHaibHBIX, TOKa3aTEIbHBIX, JTOTapH(PMHUYECKIX U TPUTOHOMETPUYECKHIX
YPaBHEHHUI U HEPABEHCTB. PelleHne uppaoHanbHbIX YPaBHEHUN U HEPABEHCMS.
PaBHOCHIBHOCTD ypaBHeHHA. Mcionb30Banne CBOMCTB U rpadukoB GyHKINN TPU
pELIECHUN YPAaBHEHUM.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa odyuyaromuxcsi Ne38
CocraBieHre CipaBOYHOTO MaTepuaia 1o TeMe «YpaBHEeHUs U HepaBeHCTBA. CHCTEMBI
YPAaBHEHUI U HEPABEHCTB .

Tema 13.2. [IpakTnueckoe 3aHsATHE
Neb2 «Pemienne ypaBHeHHI.

Conep:xxanue yueOHOro MaTepuasa
[TpakTrueckoe 3ansaTue Ne52 no reme «PenieHue ypaBHEHUN.

JIP 2,4,23,30

CamocrositenbHas padora od0y4yarommxces: Ne38
CocraBieHne ClipaBOYHOTO MaTepHaia rmo TeMe «YpaBHEHHs U HepaBeHCTBA. CHCTEMBI
YpaBHEHMH U HEPABEHCTBY .

Tema 13.3. O6mmue MeTo/1bl pelIeHus
HEpPaBEHCTB.

Conep:xxanue yueOHOro MaTepuasa

Jloka3aTtenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpeiHEM apu(PMETHUECKOM U CPETHEM
TCOMETPHUICCKOM JIBYX YUCEII. Pemenue panrOHAIBHBIX, ITIOKA3aTCIIbHBIX,
norapu(pMHUUECKUX ¥ TPUTOHOMETPHUECKUX HEPABEHCTB. Perienne uppaoHaibHbIX
HepaBeHCTB. PABHOCWIIBHOCTh HEPaBEHCTB.

JIP 2,4,23,30

CamocrositenbHas padora odyuyarommxcest Ne38
CocraBreHne CIIpaBOYHOTO MaTepHaja o TeMe « Y paBHEHUs U HepaBeHCTBA. CHCTEMBI
yYpaBHEHHH U HEPABEHCTBY.

Tema 13.4. Peienne ypaBHeHu# u

Conep:kaHue y4eGHOro MaTepuaJia

JIP 2,4,23,30
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HCPaBCHCTB.

Hcnonp3oBanue cBOMCTB U IrpaduKoB (PYHKUUN IPU PEIICHUU YPaBHEHUI U HEPABEHCTB.
Merton unTepBanos. M300paxkeHNe Ha KOOPIUHATHON TUIOCKOCTH MHOYKECTBA PEIICHUI
YpaBHEHU U HEPABEHCTB C JIByMs IEPEMEHHBIMH U UX cUcTeM. PenieHue ypaBHeHUI U
HEPABEHCTB C MOJIyJIeM, PACKpbIBasi MOIYJIb TI0 OTPECIICHUI0, TPAQUISCKU M HCIIONIB3YS
CBOIcTBa (PyHKIIMIA BXOIAUINX B BhIpakeHHe. PenieHne ypaBHeHH 1 HEPABEHCTB C ABYMsI
NepEMEHHBIMH.

CamocrosiTesibHasi padora o0ydarwmmxcs Ne38
CocraBiieHue CIIpaBOYHOr0 MaTepuasa o TeMe «YpaBHEHUs U HepaBeHCTBa. CUCTEMBbI
YpaBHEHUU U HEPABEHCTBY.

Tema 13.5. [IpakTuueckoe 3aHsiTuE
No53 «Pemienne HepaBEHCTBY.

Conep:xxanue yueOHOro MaTepuaJia
[TpakTrueckoe 3ansTue Ne53 no reme «Pemienne HepaBeHCTBY.

JIP 2,4,23,30

CamocrosiTenbHas padota odyuarommxcs: Ne38
CocraBieHue CipaBOYHOI'0 MaTepuaia 1o TeMe «YpaBHeHUsI U HepaBeHCcTBa. CHUCTEMBI
YPABHEHUI U HEPABEHCTBY.

Tema 13.6. CucteMbl ypaBHEHUH.
3aia4yu ¢ mapameTpamu.

Coaep:xxanue yueOHOro MaTepuaJia

OCHOBHBIE TPUEMBI PEIICHUSI CUCTEM YPAaBHEHHII: TI0JICTAHOBKA, alireOpanyeckoe
CJI0’KE€HUE, BBE/ICHHE HOBBIX MIEPEMEHHbIX. PABHOCUIIBHOCTh YpaBHEHU, HEPABEHCTB,
cucteMm. Pemenue cucrteM ypaBHEHUH ¢ IByMsI HEM3BECTHBIMU (TIPOCTEHILINE TUTIBI).
Peuienue cucremM HEPaABEHCTB ¢ OAHOM NIEPEMEHHOM.

JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuarommxcs: Ne38
CocraBieHue CipaBOYHOI'0 MaTepuaia 1o TeMe «YpaBHEHHs U HepaBeHCTBAa. CHUCTEMBI
YpPaBHEHUI U HEPABEHCTBY.

Tema 13.7. [IpakTuueckoe 3aHsiTHE
Neb4 «CuctemMsl ypaBHEHHIT».

Conep:xxanue yueOHOro MaTepuaJia
[TpakTrueckoe 3ansaTue Ne54 o reme «CucTemMbl ypaBHEHUI.

JIP 2,4,23,30

CamocrosiTeibHast padoTa odyuarommxcs: Ne38
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe «YpaBHEHHs U HepaBeHCTBA. CHCTEMBbI
YpPaBHEHUW U HEPABEHCTBY.

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

Coaep:xanue yueOHOIro MaTepuaJa
ITpakTueckoe 3ansaTue NeS5 no teme «IlapameTpsi».

JIP 2,4,23,30

CamocrositenbHas padota odyuyarommxcs: Ne38
CocraBreHre CIIpaBOYHOTO MaTepHaja Mo TeMe « Y paBHEHHUS U HepaBeHCTBA. CHCTEMBI
yYpaBHEHHH U HEPABEHCTBY.

Tema 13.9. Petuenue

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

[IK 3.2
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HpO(beCCI/IOHaJ'IBHBIX 3ajJa4.

HaxoxneHre HeM3BeCTHOM BETMYHMHBI B 337jauaX TEXHOJIOTHYECKOro Mpodus
JlpumeHeHne MaTeMaTH4eCKUX METOJIOB JIJIsl PELICHUS COJIEPKATENIbHBIX 3a7a4 U3
pa3auuHbIX o0JacTel HayKH U MpakTUku. MIHTepnperanus pe3yinpTaTa, yueT peaabHbIX
OTpAaHUYECHUN.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne38
CocrapiieHu€ CIIPaBOYHOT0 MaTepuasa o TeMe «YpaBHEHHUS U HepaBeHCTBA. CUCTEMBI
YpaBHEHUU U HEPABEHCTBY.

Paznea 14.
YucioBble 1 OyKBEeHHbIE
BbIpaskeHusi. MHOro4/ieHbl.

21

Tema 14.1. MHOrOWIECHBI OT OOJHOU
IIEPEMEHHOM.

Coaep:xxanue yueOHOro MaTepuaJia

MHoOroueHs! 0T OJTHOM NEPEMEHHOU. JIeIMMOCTh MHOTOYJIEHOB. JeJ1IeHne MHOTOWIEHOB €
ocTaTkoM. ParyoHanbHble KOPHU MHOTOUJICHOB € IeNbIMH K03 duimentamu. Cxema
T'opnepa. Teopema be3y. Uucno kopaeit MHOrowsieHa. @opMyIibl COKpaIIEHHOTO
YMHOXEHUS AJi cTapmux crenenei. bunom HeroTona.

JIP 2,4,23,30

CamocrosiTenbHast padota odyuarommxcs: Ne39
CocraBieHue cipaBOYHOI0 Marepuaia 1o reMe « MHOrouJeHbI».

Tema 14.2. MHOTOWIEHEI OT
HECKOJIBKMX M€PEMEHHBIX.

Conep:xxanue yueOHOro MaTepuaJia
Mnocounenvi om HeckoIbKUX NEPEeMEHHbIX, CUMMeEmMpPUUeCKue MHO2O04JI€Hbl. MHorouseHsl
OT ABYX NNECPEMCHHBIX.

JIP 2,4,23,30

CamocrosiTeibHas padota odyuarommxcs: Ne39
CocraBieHue cnpaBOYHOIr0 Marepuaia no remMe « MHOrousieHbI».

Tema 14.3. [IpakTuueckoe 3aHsiTHE
No56 «MHOTOUJIEHEBD.

Conep:xxanue yueOHOro MaTepuasa
[TpakTrueckoe 3ausTue No56 mo reMe « MHOTOUJICHBDY.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuarommxcs: Ne4(
Penienne sk3aMeHaIMOHHBIX 3a4a4 110 TeMe «MHOro4JeHsD».

Tema 14.4. YpaBHEHHUsI BBICIINX
CTEIIEHEN.

Conep:xkanue yueOHOro Mmarepuasa
Pewienne ypaBHEHUN BBICIIMX CTEIIEHEW: METOJAOM PA3JIOKEHUS HA MHOXKUTEIH U
METOJIOM BBEJCHUSI HOBOM MEPEMEHHON; METOJ| PEIIEHUs BO3BPATHBIX YPaBHEHUI.

JIP 2,4,23,30

CamocrositenbHas padora odyuyarommxcs: Ne40
Pemenne sk3aMeHallMOHHBIX 3a7a4 110 TeMe « MHOTouJIeHbD».

Tema 14.5. IIpakTuueckoe 3aHsATHE
No57 «YpaBHEHHS BBICIINX

Coaep:xxanue yueOHOIro MaTepuaJa
ITpakTnueckoe 3ansTue Ne57 «YpaBHEHUS BBICIIMX CTEIIEHEN.

JIP 2,4,23,30
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CTEIICHEN». CamocrosiTesibHasi padoTa o0yuyaommxcs Ned1 1
Pemenue sk3aMeHalMOHHBIX 3a7a4 110 TeMe « MHOTrouJIeHbD».
Tema 14.6. Pemienue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE
npodeccHoHABHBIX 3ajad. HaxoxneHne Hen3BeCTHOM BEIMYMHBI B 33]]a4aX TEXHOJIOTHUYECKOTO mpodwis. Pemenwne 2 JIP 2,4,23,30
YpaBHEHUH BBICIIUX CTENEHEH pa3InYHbIMU METOJAAMH.
CamocrtositeibHast padora odyuyarommxcs Ne41 1
Pemennie sx3aMeHAIMOHHBIX 3a7a4 110 TeMe « MHOTOUJIeHbD».
Tema 14.7. O60061eHne U Copnepxxanue yuyeOHOro MmarepuaJia 2 TP 2.4.23 30
CUCTEeMAaTH3allusl 3SHAaHHH. O6o061enue u cucreMarusanus 3Hanui. [lonsenenne uroros 3a Il cemecp. T
CamocrosiTeibHas padora o0yuarommxcs Ne42 1
[ToaroroBka MaTepuagoB COOOIICHHUIM U MPEe3eHTALMMA I CIAuH.
Bcero: 459

IIpoMe:xxyTouHasi aTTecTalus . MUCbMeHHbIH dk3ameH (I cemecmp)

IIpomexyTouHas aTTecTauus: NucbMeHHbIH dk3ameH (11 cemecmp)

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4eOHOI0 MaTepHralla UCIOJb3YIOTCS ClIeAYoIre 0003HAYEHUS:

1. — o3HakoMUTENBHBIN (Y3HaBaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE JIEITEIHHOCTH 10 00pas3Ily, HHCTPYKIIUH WIH O] PyKOBOACTBOM);

3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHHE JESITEIbHOCTH, pPEIIeHUE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM U CIHUILIMHBI

3.1 TpeGoBannsi K MUHHMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecne4YeHH 0

VYueOHast JUCHUILIMHA peaiu3yeTcs B ydeOHOM KaOMHeTe NPUKIIaJHOW MaTeMaTHKU.

O6opynoBanue yueOHOro KabUHeTA!

— TI0Ca/I0YHBIE MECTA MO KOJIMYECTBY OOYYaIOLINXCS;
— pabodee MeCTO MperoaaBaTes;
— METOAMYECKHE MaTepHallbl O JUCLHUIUINHE;

Texnuueckue cpernctBa oOydeHuss pabouero Mecra IPENoAaBaTeiss:  KOMIBIOTEPHOE
00opy10BaHHE, KOTOPOE JOJIKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHMAM O€30MacCHOCTH U
HaI&KHOCTH, MPEIyCMaTpUBaTh BO3MOXKHOCTh MHOTO()YHKIIMOHAJIILHOTO HCIOJBb30BaHUs KaOMHETa, C
LEJIBI0 U3YyUYeHHs] COOTBETCTBYIOIEH IUCLMILUIMHBI, MYJIbTUMEIUIIHOE 000pynoBaHHE (IIPOEKTOpP U
MIPOCKIIMOHHBIN SKPaH WM UHTEPAKTUBHAS JI0CKA), JIOKAJIbHAS CETh C BBIX0/10M B Internet.

HanmMmeHoBaHMe CHELMANbHOTO IOMELIEHMs: IOMELIEHHE I CaMOCTOSATENIbHOW paloThl,
YuranbHelii 3a1. OCHAIIEHHOCTH: pabouee MecTo, KOMITbIOTEp (HOYTOYK) € TOCTynoM K cetu «MHTepHeT»
u OUOC.

HawnmenoBanue CIICNUAJIBHOI'O IIOMCIICHU A yqe6Has{ ayauTopud Jid MPOBCACHUA MPAKTUUCCKUX
3aHATUHM, TPYNNOBBIX KOHCYJIbTallMH, WHIMBUAYAIbHBIX KOHCYJbTallUH, TEKYLIEro KOHTPOJI,
MIPOMEXKYTOUHOU aTTecTalny, Y4eOHas ayJAuTOPUHU, OCHAIICHHBbIE OOOPYIOBAaHHEM M TEXHUYECKUMHU
cpeactBamMu  o0ydeHus. OcHameHHOCTh: KommuekT yueOHOM Mebenu, HOYTOYK, NPOEKIHOHHOE
o0opyaoBaHue (MyJIbTUMEIUIHHBIN TPOEKTOP U SKPaH).

IlepeyeHb JTHIIEH3HOHHOIO U CBOOOHO PACIPOCTPAHSIEMOr0 IPOrPaMMHOI0 odecneyeHus :

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

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

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl OM1OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3ydyeHun JMCHUILIAHBI B (popMaTe 3JIeKTPOHHOr0 00y4yeHus ¢ ucnouan3opanuem 10T

Heorpannuennasi BO3MOXHOCTh JocTyma oOydaromierocsi k DMOC u3 moboi TOUKH, B KOTOPOH
uMeeTcss JOCTyH K HMH(QOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTepHeT» (nanee - ceTh
«/HTEpHET»), KaK Ha TEPPUTOPUN OPTaHU3AINH, TaK U BHE €€.

Hoctyn k cucremam BuaeokoHpepenucBasn DMOC (MoOuibHAs U JEKCTONHAsE BEPCUU WIIN Ke
BEO-KIIMEHT).

3.2. Uu¢opmanmoHHoe odecnedeHre peajin3aluu NporpaMmmbl

Jns peanuzanuu mporpaMMbl 6MOnIHOTEYHBIH (DOHI 00pa3oBaTEIbHON OpPraHM3ALUU JOJKEH
MMETh TeYaTHBIC W/WIH 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe M HH(POPMAIIMOHHBIE PECYPChI, PEKOMEHTyeMbIe
U1 UCTIOJIb30BaHMs B 00pa30BaTEIbHOM IIpOIIECCe.

Ilepeuens pekoMeHAYeMbIX Y4eOHBIX W3IaHUIi, TONOJHUTENbHOM JuTepaTypbl UHTepHeT-
pecypcoB, 6a3bl JaHHBIX 0H0JAMOTEeYHOr0 GoHIA:

OCHOBHbIE HICTOYHUKH:

1. Mopakosuu A.I'. Maremaruka: anrebpa M Hadaja MaTeMaTHYECKOTO aHAIN3a, T€OMETPHsL.
Anrebpa u Havaja maremaTuueckoro aHanmmuza 10- 11 kmaccel: yueOHUK aisi oOrieoOpa3oBaTelbHbBIX
opranm3anuii: 6a3oBblii ypoBens: B 2 4. U. 1/ A.I'. Mopakosuy, I1.B. CemenoB, —11-e u3n., crep. — M.:
MmuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremartuka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHalM3a, F€OMETpPHSL.
Anrebpa m Hayanma MareMmaruudeckoro ananmmsa 10- 11 kmaccel: ydeOHUK 11 00IieoOpa3oBaTeIbHbIX
opraHuzanuii: 6a3oBeiii ypoBeHb: B 2 4. U. 2 / [A.I'. Mopakosud u nip.]; mox pen. A.I'. Mopakosuya. —11-
€ u3a., crep. — M.: MHemo3una, 2022. —271c.
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JlonoJTHUTeIbHbIEe UCTOYHUKH (/17151 BBITOJIHEHUSI BHEAY TUTOPHOM CaMOCTOSATEIbHON paboThI):

1. AnekcannpoB A.Jl. Maremaruka: anrebpa U Havyajga MaremMaTuyeckoro aHanusa. I'eomerpus. 10-11
KJ1acchl: yue0. st o0meoopazoBar. Opranu3anuii: 6a30BbIi U yriyos. ypoBau / A.Jl. Anekcanapos,
A.JL. Bepuep, B.W. Peokuk. — 3-¢ m3a. — M.: [Ipocsemenne,2018. — 255 c.

bammvakos, M.1. MartemaTtuka: yaeOHUK [DnexkTpoHHbIN pecypc] / M.M.bammakoB —2-¢ u3n., cTep.

— MockBa: KHOPYC, 2021. — 394 c. — (Cpennee npodeccruoHambHoe oOpa3zoBaHue). Pexxum
noctyma: https://book.ru/book/939220

wn

o

Ilepuoauyeckne U3IaHuA:
Hayka u xu3ab

Ponuna

DKOHOMMKA KEJIE3HBIX 10POr

Ilepeyensb npodeccuoHaIBLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
OnektpoHHas uH(OpManMoHHass oOpas3oBarenbHas cpenqa OpHUIIC. - Pexum nocryna:
http://mindload.ru/

CIIC «Koucynbrant [Lmoc» - Pexxum nocryna: http://www.consultant.ru/

Hayunast snexrponnas 6udnmnoreka eLIBRARY .RU- Pexxum nocryna: https://elibrary.ru/

OBC YuebHO-METOMUECKOro IEHTpa M0 00pa30BaHUIO Ha JKEIEe3HOAOPOKHOM TpaHcmnopre (Db
YMII XKT) - Pexxum nocryna: https://umczdt.ru/

OBC u3narenscTBa «Jlanby»- Pexxum mpoctyna: https://e.lanbook.com/

OBC BOOK.RU- Pexwum nocryna: https://www.book.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM JUCIUILINHBI
KoHTposib # oOlLEHKa pe3yJbTaToB

OCBOGHHUSI y4eOHOW AMCIUTLIMHBI

OCYILIECTBIISAETCS

IIpenojaBaTesieM B IIPOLECcce MPOBEACHUS IPAKTUYECKUX 3aHATHI, TECTUPOBAHMSI, & TAK)KE BBIIIOIHEHHUS
00y4aromuMHUCs WHAMBUAYaJIbHBIX 3afaHuil. llpomexyrouHass artectanmuss B (opMe NHCBMEHHOTO

DK3aMcCHa.

Oo6mue komnerenun (OK),

THun oeHoYHbIX

CpelCTBa MOUCKA, aHAIM3a U
UHTEpIIpeTaui HHOOPMAIUH, 1
I/IH(bOpMaIII/IOHHBIe TEXHOJIOTUHU OJIsA
BBIMTOJTHEHUS 33124
podeccCHnOHALHOM IeATEIIBHOCTH
JIP 2,4,23,30

Pasznen/Tema .

JIMYHOCTHBIE pe3yabTaTsl (JIP) MeponpuATHH
OK 01. Beibupats criocoOs1 pemennst | P1, Tema 1.7, TectupoBanue
3aja4 npodeccuonanbaoit | P6, Tema 6.7, 6.26 VYcrHblii onpoc
NEeSITeIbHOCTH ~ IpuMeHuTenbHo K | P7, Tema 7.9 Pesyinbrar BBITOIIHEHNS
Pa3IMYHBIM KOHTEKCTaM P12, Tema 12.5 BHEAYyAUTOPHBIX
JIP 2,4,23,30 CaMOCTOSITENIbHBIX PaboT
OK 02. Ucnonb3oBath coBpemenubie | P9, Tema 9.19 TectupoBanue

VYerHbli onpoc
Pe3ynbTar BEIOIHEHUS
BHEAyAUTOPHBIX
CaMOCTOSTENIbHBIX paboT

OK 03. [lnmanupoBats 1
peann30BBIBaTh COOCTBEHHOE
poeCCHOHATFHOE B TMYHOCTHOE
pa3BHUTHE, IPEATPUHIMATEIBCKYIO
JESITeTbHOCTh B TPO(ECCUOHATLHON
cdepe, UCIIOIB30BATH 3HAHHS 10
(UHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CUTYAIHIX
JIP 2,4,23,30

P12, Tema 12.4

TectupoBanue

YcTHBIN onpoc
Pesyinprar BhITOIHEHNS
MPAKTUYECKUX padoT
Pesyinbrar BBITOIIHEHNS
BHEAYUTOPHBIX
CaMOCTOSITEIIEHBIX paboOT

OK 04. DdpdexTuBHO
B3aMMOJIEHICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

P5, Tema 5.1

TecTtupoBanue
YeTHBIN onpoc
Pesynbrar BBITOHEHNS

HI/ICBMGHHYIO KOMMYHI/IKEIIII/II-O Ha
TOCYJTapPCTBECHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yuetom
0COOEHHOCTEH COIUAILHOTO U
KYJIbTYPHOI'O KOHTEKCTa

JIP 2,4,23,30

JIP 2,4,23,30 BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT
OK 05. OcymiecTBiATh yCTHYIO U P11, Tema 11.3 TectupoBanue

VYerHbli onpoc
Pe3ynbTar BBITOIIHEHNS
BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 06. IIposiBiIATh rpak1aHCKO-
MMaTPUOTUYECKYIO TIO3ULHUIO,
JE€MOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE HA OCHOBE
TPaJULIMOHHBIX 00IIEYeTOBEYECKIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3AMN MEXHAIMOHAIBHBIX U
MEXKPEJIIUTUO3HBIX OTHOLICHUH,
IIPUMEHATh CTAHIAPTHI

P5, Tema 5.16

TecTtupoBanue

YcTHBIN onpoc
Pe3ynbTat BeIOTHEHUS
NPaKTUYECKUX paboT
Pe3ynbTar BeIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT
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AHTUKOPPYILIUOHHOTO ITOBEACHUS
JIP 2,4,23,30

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpY’Karollen cpeapl,
pecypcocOepekeHHI0, TIPUMEHSTh
3HaHUs 00 N3MEHEHUH KJIMMara,
MIPUHITUIIBI OEPEHKITNBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYaHbIX

P12, Tema 12.1

TectupoBanue

YcrHblii onpoc
Pe3ynbTar BeIOTHEHUS
BHEAYUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OLICHUBATh KAYECTBO BBIMIOJIHIEMbBIX
pabor
JIP 2,4,23,30

CUTyaLUsAX

JIP 2,4,23,30

[IK 2.1 IInanupoBath u P1,Tema 3.15 TectupoBanue

OpraHu30BbIBATH IIPOU3BOJICTBEHHBIE YerHbli onpoc

palboThI KOJUIEKTUBOM UCIIOTHUTENIEH PesynbTar BeIOIHEHUS

JIP 2,4,23,30 BHEAYIUTOPHBIX
CaMOCTOSITEJIbHBIX paboT

[1K 2.3 KoHTpoaupoBaTs u PS5, Tema 5.7 TecTtupoBanue

YcTHbI onpoc
Pe3ynbTar BeIOTHEHUS
BHEAYUTOPHBIX
CaMOCTOSITENIHBIX paboT

I1K 3.2 Pa3zpabaTbiBaTh
TEXHOJOTUYECKHUI MPOLIECCHI HA
PEMOHT OTJEIbHBIX JETAJIEH U y3JI0B
MOJIBH>)KHOTO COCTaBA JKEJIE3HBIX
JIOPOT B COOTBETCTBUH C
HOPMAaTUBHOM JOKYMEHTAIUEN

JIP 2,4,23,30

P13, Tema 13.9

YcTHbIN onpoc
Pe3ynbTar BeIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX paboOT

5. HEPEYEHb UCTTIOJIb3YEMbBIX METOJOB OBYUEHMUSA
5.1 ITaccuBHBIC: IEKIINN, TECTUPOBAHUE IO pa3JeiIaM.

5.2 AKTHBHBbIE M MHTEPAKTHBHbBIE: Keiic — cTaanuu, OpelH-pUHT.
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