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1. OBIIASA XAPAKTEPUCTUKA PABOYEM [TPOI'PAMMBbBI JAUCIUITIJINHBI
«MATEMATUKA»

1.1. MecTo THCHUIUIMHBI B CTPYKTYPe OCHOBHOM nMpogeccnoHaIbHOIi 00pa3oBaTe/ibHOI
MPOrpaMMmblI

Hucoummuaa OVYILO7  «Marematnkay — SBIISICTCA — 00S3aTCIBbHOH  YaCThIO
00111e00pa30BaTENILHOrO UKIa 00pa30BaTebHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC
no crnenuansHocTd  CIIO  09.02.11 «Pa3paGoTka U ymOpaBlICHHE IPOTrPaMMHBIM
o0ecrieueHueM».

[Iporpamma aucuumiauHbsl  «MaTemMaTHKa» MpeJHa3Hau€Ha s HU3yueHUus
MaTeMaTHKHU B pOoQecCHOHaIbHBIX 00pa3oBarenbHbIx opranuzamusax CIIO, peanusyrommx
o0pa3oBaTellbHyI0 MPOrpamMMy CpeaHero obiiero oOpa3oBaHHsS B Ipejaeiax OCBOCHUS
OCHOBHOHM mpodeccrnoHaabHOi oOpa3oBatensHON mporpammbl CIIO Ha 6a3e OCHOBHOTO
o0miero oOpa3oBaHMs TMPHU TOJATOTOBKE KBANU(UIIMPOBAHHBIX DPAOOUMX, CIYXKAIIUX U
CIEIHAJINCTOB CPEJHETO 3BEHA.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIC PE3YJIbTATbl OCBOCHUSA TUCHUIIIMHBI

1.2.1 lleap AUCHUIIMHBI

Copnepxanne nporpamMMmbl  o0mieoOpa3oBarenbHON  AucHUIUIMHBL  «MarteMaThka
HAINpaBJICHO Ha JIOCTIDKCHUE DPE3yJbTaTOB €€ M3YUCHHS B COOTBETCTBHH C TPEOOBAaHHAMHU
@I'OC COO c yuerom npodeccuonanbaoit Harpasnernoctu @PI'OC COO

1.2.2 TlnanupyemMble pe3yJIbTAThI OCBOECHHS JAUCHHUILUIMHBI B cOOTBeTcTBUH ¢ ®PI'OC
CIIO u Ha ocuoBe PI'OC COO



Pe3yabTaTsl ocBoOeHUs 0011€e00pa3oBaTebHO JUCHUILIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO n Ha ocnose PI'OC COO

Kox v nanumenoBa-
HHUe (POpMHPYyeEMBbIX
KOMIIeTeHII NI

IInanupyemMble pe3y/ibTaThl OCBOCHUS UCHMIIIUHBI

Oo0mme

JAucuMmiimHapHbIe

OK 01. Beibuparts cno-
cOOBI pereHus 3a1a4
npohecCHOHATEHON
NeSITeTbHOCTH TTpUMe-
HHUTEJBHO K Pa3InYHBIM
KOHTEKCTaM

B wactu Tpya0BOTO BOCIIUTAHHUS:

- TOTOBHOCTH K TPYly, OCO3HAHHE [ICHHOCTH MacCTEepPCTBa,
Tpyaoiooue;

- TOTOBHOCTb K aKTUBHOM JIEITEILHOCTH TEXHOJIOTHYECKON 1
COIMAIPHOW HAMPABJICHHOCTH, CIIOCOOHOCTh HHUIIMHUPOBATD,
IUTAHUPOBATH M CAMOCTOSITEIIBHO BBIMTOHSITH TAKYIO JCsI-
TENNBHOCTD;

- HMHTEPEeC K pa3IMIHBIM chepam MpodecCuOHATBHON Jes-
TEJILHOCTH,

OBnanenue yHUBepcaabHbIMU Y4€OHBIMH MTO3HABATENbHBIMU
IEHCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE JCHCTBUS:

- CAMOCTOSTEIHLHO (POPMYITUPOBATH M aKTyaJTU3UPOBATH TIPO-
OremMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK HIJIM OCHOBAHHUS
JUIS CpaBHEHMsI, KiIacCU(UKaUU U 0000IIeHHS;

- OIIPEeIETIATH LENH ASITETbHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPHUU WX TOCTHIKCHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTHU ¥ IPOTUBOPEYHSI B paccMaTpu-
BaeMBIX SBJICHHS,

- BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh, OLICHUBATh COOTBET-
CTBHUE PE3YJIBTATOB IICJISIM, OIICHUBATh PUCKH TIOCIICICTBUN
JIEATETBLHOCTH;

- pa3BUBaTh KPEATUBHOE MBIINUICHHUE TIPH PEIICHUH )KHU3HCH-
HBIX TIpo0IeM;

0) 6a30BbIE HCCIIEIOBATEIHCKHIE ICHCTBUS:

- BJIQJICTh HaBBIKAMH Y4€OHO-HUCCIIEA0BATEIbCKON U POEKT-
HOU JCSATEIHHOCTH, HABBIKAMH Pa3peIIeHUs MPoOIIeM;

- BBISIBJISIT IPUYUHHO-CJICICTBEHHBIC CBS3U M aKTYaJIU3UPO-
BaTh 3aJ]avy, BBIIBUTATH TUTIOTE3Y €€ PEIICHUs, HaXOAUTh

- BJIaJIETh METOJAMM JJOKA3aTeNIbCTB, AITOPUTMaMU peLle-
HUS 33Ja4; yMeHHE (popMyJIMpOBaTh ONpPEIENeHNUs, AaKCHOMBI
Y TEOPEMBI, IPUMEHATH UX, IIPOBOANTH J0Ka3aTeNIbHBIC pac-
CYXJIEHUS B XOJI€ pellIeHUs 3a/1a4;

- YMETh OIEPHPOBATH MOHATUSAMU: CTETICHb YKCIIa, JIOTa-
puQM yKcia; yMEHHE BBINOIHATh BBIYMCICHUE 3HAUEHUN U
peoOpa3oBaHNe BEIPAXKCHHUH CO CTCIICHSIMH U JIorapuMa-
MU, IpeoOpa30BaHusl APOOHO-PALIMOHAIBHBIX BBIPAXKEHUH;
- YMeTb ONIEpUPOBATH MOHATUAMU: pallMOHAJIbHBIE, Uppa-
[IMOHAJIbHBIC, TIOKA3aTeIbHbIE, CTeIIEHHBIE, Jorapu(pMIye-
CKHe, TPUTOHOMETPUUYECKHE YpaBHEHHS U HEPABEHCTBA, UX
CHCTEMBI;

- YMeTb ONEepUpPOBaTh MOHATUAMU: QYHKIHS, HEPEPHIB-
Has QYHKIMS, IPOU3BO/IHASA, IEpBOOOpa3Hasi, ONpeieeH-
HBII MHTErpaJl; yMEHUE HaXOAUTh POU3BOIHBIE SJEMEH-
TapHBIX (GYHKIWH, NCTIONB3Ys CIIPAaBOYHBIE MATEPHAIIBI; MC
CJIEZIOBATh B MPOCTEHIINX CilydasiX PyHKIIMU HA MOHOTOH-
HOCTh, HAXOJAUTh HAMOOJBIINE U HAMMEHBIINE 3HAYCHUS
(GyHKINU; CTPOUTH IpaMK MHOTOUIEHOB € UCIOJIb30BaHU-
€M afnmnapara MaTeMaTUYeCKOT0 aHaIn3a; MPUMEHSTh POU3-
BOJIHYIO IIPH PELICHUH 3aj]a4 Ha JBM)KEHUE; peliaTh Mpak-
THUKO-OPUEHTHPOBAHHBIC 331a4l Ha HAHOOJBIIINE
HaMMEHBIIINE 3HAUEeHUs, HA HAXOXKIEHUE MyTH, CKOPOCTH U
YCKOPEHHS;

- YMETh ONIEpUPOBATh MOHATUSAMH: pallHoHaTbHAs (PyHK-
115, ToKa3aTenbHast QyHKIMs, cTerneHHas pyHKIus, Jora-
pudmMudeckas QyHKus, Jorapupmuueckas GyHKIUSA, TPU-
rOHOMeTpuYecKue (GyHKIIMU, OOpaTHBIC (PYHKINH; YMEHUE
CTPOUTB IpapUKH U3yYEHHBIX PYHKIUH, UCIIOJIB30BaTh I'pa-
(UK IpU N3y4eHUH IIPOLIECCOB U 3aBUCUMOCTEH, IIPH pe-
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apryMEHTHI JJIs1 JOKA3aTeNbCTBA CBOUX YTBEPKIACHUI, 3a/1a-
BaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

- AaHAJIM3UPOBATH MOJYUYCHHBIE B X0JI€ PELICHUS 3a/1a4u pe-
3yJbTaThl, KPUTHUYECKU OLIEHUBAThH UX IOCTOBEPHOCTD, MPO-
THO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETh IEPEHOCUTDH 3HAHHUS B [I03HABATENBHYIO U ITPAKTHYE-
CKYIO 00JIaCTH KU3HEACATEIHHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00-
JIacTei;

- BBIJIBUTATh HOBBIC WJICH, TIpEiaraTb OPUrMHaIbHbIE MO/~
XOJIbI U PEIICHUS; U CIIOCOOHOCTh MX MCIIOIB30BAHUS B I10-
3HABATEJIbHOM M COIMAIbHON MPAKTUKE

IICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U 3a/1a4 U3
peanbHOM JKU3HU; BeIpaXkaTh (popMysiaMH 3aBUCUMOCTH
MEXy BEIINYNHAMY;

- YMETb pellaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM
YHCiIe Ha MPOLIEHTHI, IOJIU U YacTH, Ha JIBUXKEHUE, padoTy,
CTOMMOCTB TOBApOB M YCIYyT, HAJIIOTH, 33/1a4H U3 001aCTH
yIpaBJIEHUs JUUYHBIMU U CEMEHHBIMU (PMHAHCAMU); COCTaB-
JIATh BBIPA)KECHUS, YPAaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI
II0 YCJIOBUIO 33J1a4M, UCCIIE0BATh ITOJIy4YEHHOE PELICHHUE U
OLICHUBATh [IPaBAOI0I00HOCTb PE3yJIbTAaTOB;

- YMeTb OIIEpUpPOBATh MOHATUSAMU: CpeHEe apupmMeTnye-
CKoe, MeJinaHa, HauOoJulbllIee U HauMEHbIlIee 3HAaUCHHUS, pa3-
Max, JUCIIEPCUs, CTAHJAPTHOE OTKJIOHEHNUE YHCIOBOIO
Habopa; yMeHUe U3BJIEKaTh, MHTEPIPETUPOBATH HH(POpMA-
110, IIPEJICTaBICHHYIO B Ta0/IMLaX, Ha JUarpaMmax, rpa-
(uKax, OTpa)xarollylo CBOMCTBA peabHBIX MPOLIECCOB U 5IB-
JIEHUH; TIPeACTaBISATh HHPOPMALIMIO C TOMOIIBIO TaOIUI U
JIMarpaMm; UCCIIEI0BAaTh CTATUCTUYECKHE TaHHBIE, B TOM
qucie ¢ MPUMEHEHNEeM rpaduyeckux METOI0B U JIEKTPOH-
HBIX CPEJCTB;

- YMETb ONEPUPOBATH MOHITUAMM: CIyYAUHBIN OMBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOSITHOCTh C UCIOIb30BaHUEM I'padu-
YECKUX METOJIOB; IPUMEHATH (POPMYJIBI CII0KEHUS M YMHO-
KEHHsI BEpOSITHOCTEH, KOMOMHATOpHBIE (DaKThI ¥ (POPMYIIBI
IIPU PELIECHUH 3a/1a4; OLICHUBATh BEPOSATHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4YailHBIMU BEIMUYMHAMU; yMe-
HUE PUBOAUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX Y-
CceJl B IPUPOHBIX M OOLIIECTBEHHBIX SIBJICHUSIX;

- YMETb OIIEPUPOBATH MOHATUAMM: TOUKA, IIpsIMas, IJI0C-
KOCTb, IPOCTPAHCTBO, ABYTPAaHHBIN yToJI, CKPEIIMBAIOIINEC
IIPSIMBIE, [1APAJUIEIIBHOCTD U NEPIEHAUKYIIIPHOCTD IIPSIMBIX
U TUIOCKOCTEH, YTOJI MEXIY IMPSIMBIMU, YTOJI MEKIY IPSIMON
U IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHHE OT




TOYKH JI0 THIOCKOCTH, PACCTOSTHUE MEXy IPSIMBIMH, pac-
CTOSIHUE MEX]y IIJIOCKOCTSMHU; YMEHHUE UCII0Ib30BATh IIPU
peLIeHUH 3a/1a4 U3y4eHHbIE (DAaKThI U TEOPEMBI TUIAHUMET-
pHM; yMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILEro
MHpa;

- YMETh OIEpUPOBATh MOHATUSMHU: MHOTOTPAHHUK, ceye-
HUE MHOTOTPaHHUKA, KyO, apajiesienunes, npusma, nupa-
MU/1a, GUrypa u MOBEPXHOCTh BPALICHHUS, [IHJIMH/P, KOHYC,
map, cepa, cedeHus (GUrypsl BpaleHus, I0CKOCTh, Kaca-
fomrasics cepsl, IIMHAPA, KOHYCa, VIO TOBEPXHOCTH
UPaMU/Ibl, IPU3MBI, KOHYCa, HMIMHAPA, IJI0AabL chepsl,
00BEM Ky0a, MPSMOYTOJIEHOTO MapajliesIeuIe 1a, THPaMu-
JIbl, IPU3MBI, HWIMHAPA, KOHYCA, 11apa; yMEHHe H300paxarhb
MHOTOTPAaHHHUKH U TIOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT
PYKH, C TOMOIIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOH-
HBIX CPEJICTB; YMEHHE Paclio3HaBaTh CHMMETPHIO B TIPO-
CTPAHCTBE; YMEHHUE paclo3HaBaTh PABUIbHbIE MHOTOTPaH-
HUKH;

- YMeTb OIepUpPOBaTh MOHATUSAMU: IBUKEHHUE B IPOCTPaH-
CTBE, MOJ00HBIE (PUTYPHI B TPOCTPAHCTBE; UCIIOJIB30BAThH
OTHOILIEHHE TIONIa/Iel MOBEpXHOCTEN U 00BbEMOB OJJOOHBIX
buryp npu penieHny 3aaay;

- YMETh BBIYHCISITh TEOMETPUUECKUE BETUIMHBI (JITHHA,
YTOJ1, IO, 00BEM, IUTOIAIb TOBEPXHOCTH ), UCITOJIH30-
BaTh U3y4YE€HHBIE (POPMYIIBI K METOIbI;

- YMETbh ONEePHPOBATh MOHATHIMHU: MPAMOYTOJIbHAS CUCTE-
Ma KOOPJIMHAT, KOOPMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKAJSIPHOE MPOU3BEACHUE, YTOJl MEXKIY BEKTOpa-
MU, CyMMa BEKTOPOB, TIPOM3BEICHUE BEKTOPA HA YHCIIO;
HaXOJIUTh C TOMOIIbIO 3YYEHHBIX (POPMYIT KOOPAUHATHI ce-
pPEeIUHBI OTPE3Ka, PACCTOSTHUE MEKIY IBYMS TOUKAMU;

- yMeTh MOAOUPATH MOAXOSAIINN H3yISHHBI METO JUIS
peleHus 3a7ayu, Paclo3HaBaTh MaTeMaTHYeCKue (PaKkThl U
MaTeMaTHYECKUE MOJIETH B IPUPOAHBIX M OOIIECTBEHHBIX




SIBJICHUSIX, B UCKYCCTBE; YMEHHUE MPUBOJIUTH MPUMEPHI Ma-
TEeMaTUYECKUX OTKPBITUM POCCUHUCKON 1 MUPOBOM MaTema-
THUYECKOM HAYKH

OK 02. Hcnonbs3oBaTh
COBPEMEHHBIE CPEJICTBA
MIOWCKA, aHaJIh3a U UH-
TepIpeTanu nHpop-
Maruu, 1 nHpOopMaIm-
OHHBIC TEXHOJIOTHH IS
BBITTOJIHEHUS 32184
npodeccuoHaTbHON
JeATEITBHOCTH

B o6yiacty 11eHHOCTH HAYYHOTO TTO3HAHUS:

- c(hOPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTH HAYKU U OOIIECTBEHHOMN
MIPAKTUKH, OCHOBAHHOT'O HA JUAJIOre KyJIbTYp, CIIOCO0-
CTBYIOLLETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM
MHUDE;

- COBEPILIEHCTBOBAHUE A3bIKOBOM U UNTATEIBCKOU KYJIbTY-
PBI KaK CpeCTBA B3aMMOJICUCTBHS MEXKTY JIFOJbMHU U TIO-
3HAHUS MUPAa;

- 0CO3HAHUE LICHHOCTU HAYYHOU JesATEeIbHOCTH, TOTOBHOCTh
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEI0BATEIBCKYIO JIesI-
TEIbHOCTh UHAUBUYAJILHO U B TPYyIIE

OBnajzieHue yHUBEPCATHHBIMH YY€OHBIMU MMO3HABATEIHHBI-
MU JeUCTBUSIMU:

a) pabota ¢ nH(MOpPMAIIUECH:

- BJIaJIeTh HaBBIKAMH TOJTY4YeHHS] HHPOPMAIUHN U3 UCTOYHU-
KOB Pa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBISATD IMOUCK,
aHallu3, CUCTEMAaTU3alIUI0 U UHTEPIIPETANI0 HHPOPMAITUU
Pa3IUYHBIX BUJIOB U (HOPM MPEICTABIICHNUS,

- CO3/71aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueToM
Ha3HaYeHUs UH()OpMALUU U LIeJIeBOM ayTUTOPHH, BEIOUpast
ONTUMATBHYIO (OPMY IIPEICTABIICHUS U BU3YAIU3aIlUN;

- OIICHUBATH JIOCTOBEPHOCTD, ISTUTUMHOCTH HH(OpPMAITUH,
€€ COOTBETCTBHUE MPABOBBIM U MOPATIbHO-3TUYECKUM HOP-

- YMETb ONEPUPOBATH MOHATUAMU: palluOHAIbHAs (QyHK-
s, ToKa3aTeabHast QyHKIMs, cTerneHHast (pyHKIMs, jJora-
pudmmuyeckas GpyHKIu, Jorapugmuydeckast GyHKIus, TpU-
roHOMeTpu4eckue QyHKIMU, OOpaTHbIC (PYHKIMH; yMEHUE
CTpOUTH TpaUKH U3yYCHHBIX PYHKIIUH, UCTIOIB30BaTh Ipa-
(KU NpU U3yYEHUH MPOLIECCOB U 3aBUCUMOCTEH, MPH pe-
IIEHUH 3aJ1a4 U3 IpYTUX y4eOHBIX MPEAMETOB U 3a7a4 U3
peanbHOM JKU3HU; BhIpaXkaTh (popMyaMH 3aBUCUMOCTH
MEXly BEIMYMHAMY;

- YMETb OIIEPUPOBATH MOHATUAMU: TOXKAECTBO, TOXKIE-
CTBEHHOE ITpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHU-
CTEMa YpaBHEHMH U HEPABEHCTB, PABHOCUJIBHOCTD ypaBHE-
HUM, HEPABEHCTB U CUCTEM, pallMOHAIIbHBIE, UPPAI[IOHATb-
HbIE, I0Ka3aTelIbHbIe, CTENICHHbIE, JJoTapu(mMudeckue, Tpu-
TOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
YMETb pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C I10-
MOILBIO Pa3IMYHBIX IPUEMOB; pelllaTh YPaBHEHHUSI, HEPABEH-
CTBAa M CUCTEMBI C TapaMETPOM; IPUMEHSTh YPaBHEHHUs, HE-
pPaBEHCTBA, UX CHCTEMBI JIJIsl peLICHHs] MaTeMaTHYeCKUX 3a-
Jlad ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTei HAyKU U peaslbHOM
KU3HU;

- YyME€Tb CBOOOJHO ONEPUPOBAThH MOHATHIMHU: ABHKEHHE,
NapajuIeIbHbIM IEPEHOC, CAMMETPHUS Ha MIJIOCKOCTHU U B IIPO-
CTPaHCTBE, TTOBOPOT, MPeoOpa3oBaHus MOA00MS, TIOJIOOHBIC
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Mam;

- ICTIOJIb30BaTh CPEJICTBA MH(OPMAIIMOHHBIX U KOMMYHH-
KAIIMOHHBIX TEXHOJIOTUH B PEIICHIUH KOTHUTHUBHBIX, KOM-
MYHUKAaTUBHBIX U OPTaHU3AIOHHBIX 33]1a4 C COOJIOICHNU -
€M TpeOOBaHU HIPTOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TH-
THEHBI, pECYpPCcOCOEPEKEHHSI, IIPABOBBIX  ITUYCCKUX HOPM,
HOPM HMH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3alTUTHI HHPOpMa-
1M, THPOPMAIIMOHHOM 0€30MaCHOCTH JTMYHOCTH

(burypsr; yMeTh pacro3HaBaTh paBHbIC U TOA0OHbIE (UTYPHI,
B TOM YHCJIE€ B IPUPOJIE, UICKYCCTBE, apXUTEKTYpE; YMETh
UCTOJIb30BAaTh TE€OMETPUYECKHIE OTHOILICHHS, HAXOIUTh I€0-
METPUYECKHE BETUYUHBI (JUTHHA, YTOJI, TUIOMIAAb, 00BEM)
IIPU PEUICHUH 33/1a4 U3 JPYTrUX YU4eOHBIX IPEAMETOB U U3
peanbHOU KU3HU

OK 03. ITnanupoBats u
peann30oBbIBATH COO-
CTBeHHOE mpodeccuo-
HAJIbHOE U JIUYHOCTHOE
pa3BHUTHE, IPEIITPUHHU-
MAaTeNbCKYIO JIeSTelb-
HOCTh B TIpodeccuo-
HaJIBHOU cdepe, Hc-
MI0JIb30BATh 3HAHMUSI 1O
IIPaBOBOM M (PUHAHCO-
BOIl rPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX
CUTYAIHSIX

B o0nactu 1yXxOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:
- c(pOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO
MIOBEJICHMSI;
- CIOCOOHOCTH OLICHUBATh CUTYAIUIO i IPUHUMATh OCO-
3HAHHbBIC PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
- OCO3HAHUE JMYHOTO BKJIaJa B IOCTPOEHUE YCTOWUUBOTO
Oynymero;
- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEISAM U (UIH)
JPYTUM WIEHAaM CEMbH, CO3JJaHUIO CEMBbU Ha OCHOBE 0CO-
3HAHHOTO MPUHSATUA LIEHHOCTEN CEMEUHOM )KU3HU B COOT-
BETCTBHUH C TpaauLUsaMu HapoaoB Poccuu;
OBnazieHre yHUBEPCATbHBIMU PETYISATUBHBIMU 1€HCTBUSAMU:
a) CaMOOpTaHU3AIIHS:
- CAMOCTOSATEIBHO OCYIIECTBIISATH TO3HABATENbHYIO /€5~
TETBHOCT, BBISBIISTH IPOOJIEMBI, CTABUTH U JOPMYITHPOBATH
CcOOCTBEHHBIE 3a/1a41 B 00pa30BaTEIBHOM NEITEIBHOCTH U
JKU3HEHHBIX CUTYalMSIX;
- CaMOCTOSATEIBHO COCTABIIATH IUIAH PEIICHUsI TPOOIEMBI C
Y4€TOM MMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHO-
CTEH U IPEANIOYTCHU;
- J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM; ClIOCOOCTBOBATh (op-
MHUPOBAHUIO U MPOSIBJICHUIO IIUPOKOU 3PYIULIMH B Pa3HBIX
00J1acTAX 3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBa-
TEJIbHBIN U KYJIbTYPHBI YPOBEHb;

- YMeTb ONEpUPOBATH MOHATUAMU: pallMOHAJIbHBIE, Uppa-
LIMOHAJIbHBIE, IOKA3aTeNbHbIE, CTENICHHbBIE, JIOTapupMuie-
CKHUe, TPUTOHOMETPUUYECKHIE YpaBHEHUS U HEPABEHCTBA, UX
CHUCTEMBI;

- YMeTb OIEpUpPOBaTh MOHATUSMHU: MHOTOTPaHHUK, ceye-
HUE MHOTOTPaHHUKA, Ky, apajiesienuIe ], Mpu3Ma, mipa-
MU, GUrypa ¥ HOBEpXHOCTh BPALICHUS, IUIMH]IP, KOHYC,
miap, cdepa, ceueHus: GUrypsl BpalieHus, IIOCKOCTb, Kaca-
foltascs cepsl, UINHAPA, KOHYCa, IUI0Ia/lb TOBEPXHOCTH
MU PaMHU/JIbl, TPU3MBL, KOHYCA, IWJINHAPA, TUIOIaIs CPepsl,
00BEM Ky0a, MPSMOYTOJILHOTO MapasiesIenune 1a, MupaMu-
JIbl, IPU3MBI, HIWJIMH/IpA, KOHYCA, Iapa; yMEHHE N300paxaThb
MHOTOTPaHHHUKH 1 IIOBEPXHOCTH BPAIIEHHUS, UX CEYEHUS OT
PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOH-
HBIX CPEJCTB; YMEHHUE PaclioO3HaBaTh CUMMETPHIO B IIPO-
CTPaHCTBE; YMEHHE PAcIO3HABATh MIPaBUIIbHBIE MHOTOIPaH-
HUKH;

- YMETb ONEpUPOBATH MOHATUSAMU: IPSAMOYTOJIbHAS CUCTE-
Ma KOOPAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPIMHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEICHUE, YTOJI MEXKAY BEKTOPaA-
MH, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpA Ha YUCIIO;
HaXOJIUTh C TOMOIIbIO 3YYEHHBIX (POPMYIT KOOPAUHATHI ce-
PEAMHBI OTPE3Ka, PACCTOSIHUE MEXAY IBYMS TOUKAMHU




0) CaMOKOHTPOJIb:

- MCIIOJIb30BATh MPUEMBI PE(PICKCUH IS OLICHKH CUTYalllH,
BbIOOPA BEPHOTO PEIICHNUS;

- YMETh OLIEHUBATh PUCKU 1 CBOEBPEMEHHO IIPUHUMATD pe-
IIEHUS 110 UX CHUKECHHUIO;

B) YMOIIMOHAIbHBIA HHTEIUIEKT, IPEIoIaraionuii chopmu-
POBaHHOCTb:

- BHYTPEHHEW MOTHBALIUU, BKIIOYAOILIEN CTPEMIIEHHUE K J10-
CTHIKEHHIO LIEJIM U YCIeXy, ONITUMHU3M, UHUIIUATHBHOCTb,
yMeHue JIefiCTBOBaTh, HCXO/S U3 CBOUX BO3MOXKHOCTEH;

- 3MIIaTUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh 3MOLUO-
HaJIbHOE COCTOSIHUE APYI'HX, YUUTHIBATh €0 PH OCYILECTB-
JICHUY KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U TI€-
PEXUBAHUIO;

- COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BbI-
CTpauBaTh OTHOIIEHUS C APYTUMH JIOJAbMHU, 3a00TUThCH,
HPOSIBIIATH HHTEPEC U pelIaTh KOH(DIUKTHI

OK 04. DdpexTrBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJUIEKTHUBE
1 KOMaHJIe

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEIBLHOCTH U Ca-
MOOIIPEJENCHHUIO;

- OBJI3JICHUE HaBBIKAMU Y4€OHO-HCCIIEI0BATENBCKOM, IPO-
€KTHOH U COLIMAJIBHOM IEATENBHOCTH;
OBnazneHne yHUBEpCaJIbHBIMU KOMMYHUKATHBHBIMU J€Hi-
CTBUSIMHU:

COBMECTHAs AEATEIBHOCTb!
- MOHMMATh U UCIOJIb30BATh MPEUMYIECTBA KOMaHIHOU U
UHAUBUAYaJIbHON paboThI;
- IPUHHUMATH LIEJI1 COBMECTHOM AESATEIbHOCTH, OPraHU30-
BbIBaTh U KOOPJIMHUPOBATH ACUCTBHUS 0 €€ JOCTUKEHHIO;
COCTaBJIATH IUIaH AEWCTBUM, PaCIIpEAEIATh POJIM C YUETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU
paboTHI;
- KOOPJIUHHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBUSX pe-
QJIBHOT0, BUPTYAIbHOTO U KOMOMHUPOBAHHOI'O B3aMMO/IEH -
CTBHS;

- YMETb ONIEPUPOBATH NMOHATUAMMU: CIYHANHBIA ONBIT U
ciydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS;
YMEHHE BbIUUCIISTH BEPOSITHOCTH C UCIOIb30BaHUEM Tpadu-
YECKUX METOJIOB; IPUMEHATh (POPMYJIBI CII0KEHUS M YMHO-
KEHHSI BEpPOSITHOCTEN, KOMOMHATOpHBIE (DaKThI ¥ (POPMYIIBI
IIPY PELICHNN 3a]a4; OLICHUBATh BEPOSITHOCTH PEaIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIyYailHBIMU BEIMUYMHAMU; yMe-
HUE IPUBOINUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX Y-
ceJl B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUAMU: CTEIIEHb C
LeJIBIM TI0Ka3aTelieM, KOpeHb HaTypallbHOM CTeleHH, CTe-
IIEHb C pallMOHAJIbHBIM [IOKA3aTENEM, CTENIEHD C AEHCTBU-
TEJIbHBIM (BELIECTBEHHBIM ) ITOKA3aTeNIeM, JIOTapu(pM YHca,
CUHYC, KOCUHYC ¥ TAHI'€HC IPOU3BOJILHOTO YHCIIA,

- YMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: TpapuK
byakumun, oopatHas GyHKIHS, KOMITO3UITUS (GYHKITAN, JTH-
HeiHasg QyHKIMA, KBafpaTHyHas QyHKIMS, CTeTIeHHas




- OCYIIECTBIIATH MO3UTHBHOE CTPATETUYECKOE ITOBEJICHHE B
Pa3IMYHBIX CUTYAIHIX, MPOSBIIATH TBOPUYECTBO U BOOOpa-
’KeHHE, OBITh MHUIIMATHBHBIMU

OBnazieHne YHUBEPCATbHBIMU PETYISATUBHBIMU ICHCTBUS-
MH:

MIPUHATHE CEOS ¥ IPYTUX JIFOICH:

- TIPUHUMATh MOTHBBI U apTyMEHTHI APYTHX JIOJEH MpU
aHaJIN3€ PE3yNbTATOB JIEATEIBHOCTH;

- TIPU3HABaTh CBOE MPABO U MPABO IPYTUX JIIOAEH Ha
OIINOKY;

- pa3BHBATh CIOCOOHOCTH MOHUMATh MU C TIO3UIUH JIPY-
roro 4yejaoBeKa

(byHKLHUS C LETBIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
GyHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE PYHKIIMHU, TOKa-
3aTesibHas ¥ Jorapupmuyeckie QyHKINH; YMETh CTPOUTh
rpaduku GyHKIUH, BBIMOIHATE TpeoOpa3oBanus rpa)uKoB
GbyHKIHH;

- YMETh UCIIONB30BaTh I'paduKu QYHKIUHN U N3ydeHUs
IPOLIECCOB U 3aBUCHUMOCTEH IPU PELICHUH 33134 U3 JPYTHX
y4eOHBIX IPEMETOB U U3 PEANBbHOM KU3HH; BEIPAXKATh
bopMynamMu 3aBUCUMOCTH MEK1Y BETHYHMHAMH;

- CBOOOJHO ONEpUPOBATh MOHATHIMH: YeTHOCTH (DYHKIINH,
NEePUOANYHOCTh QYHKIMH, OTPAHUYEHHOCTH (DYHKIHH, MO-
HOTOHHOCTb (DYHKIINH, SKCTPEMYM (PYHKIIUH, HAHOOJIbIIIEE U
HaMMeHbIIIee 3HAUCHNsT QYHKIIMN Ha IPOMEXKYTKE; yMETh
MPOBOJIUTH UCCIIEAOBaHNE (DYHKITHIH;

- YMETbh UCTOJB30BaTh CBOWCTBA U IpaduKu QYHKITUH IS
peleHHs ypaBHEHHI, HEPABEHCTB U 33/1a4 C TapaMeTpamu;
n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA pe-
IIEHUH ypaBHEHU, HEPAaBEHCTB U UX CUCTEM

OK 05. OcymecTBiATh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITIIO Ha
rOCYIapCTBEHHOM SI3bI-
ke Poccuiickoii Dene-
paIyu ¢ y4eToM 0Co-
OeHHOCTEH COLHAILHO-
r'0 ¥ KyJIbTYpPHOTO KOH-
TEKCTa

B 0051acTi 5CTETHYECKOTO BOCIIUTAHHUS

- ACTETHYECKOE OTHOIIECHUE K MHUPY, BKIIFOUAST ICTCTHKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY-
Jla ¥ OOIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTH BOCIIPUHUMATh Pa3InYHbIC BUIBI UCKYC-
CTBA, TPAJIULIUU B TBOPUYECTBO CBOETO U IPYTUX HAPOJIOB,
OIIYIIIATh YMOIMOHAILHOE BO3JICHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH /ISl IMYHOCTU U 00IIecTBa
OTEYECTBEHHOT'O M MHPOBOTO MCKYCCTBA, STHUYCCKHX KYIIb-
TYPHBIX TPAIUIUI U HAPOTHOTO TBOPUECTBA,;

- TOTOBHOCTH K CAMOBBIPAKCHHIO B PA3HBIX BHJIAX UCKYC-
CTBa, CTPEMJICHHUE MTPOSIBJIATH Ka4eCTBA TBOPUCCKOM JTMUHO-
CTH;

OBnaneHre yHUBEpCaTbHBIMU KOMMYHUKATUBHBIMU JEHi-
CTBHSIMHU:
a) oOmieHue:

- YMETb ONEpUPOBATh MOHATUSAMU: CpeHEe apupMeTHIe-
CKO€, MeIaHa, HauOoblee 1 HaUMEHblIIee 3HaueHus, pas-
Max, JIUCIIEPCUs], CTAaHJAPTHOE OTKIOHEHUE YHCIOBOTO
Habopa; yMeHHe U3BIeKaTh, UHTEPIPETUPOBATh HHPOpPMA-
LIMI0, IPEJICTABJICHHYIO B TaOIUIaX, HA UarpaMMmax, rpa-
¢duKax, OTpaxaroIyto CBOMCTBA peabHBIX MPOLIECCOB U SB-
JICHUH; IpeACTaBIATh HHPOPMAIUIO C TTOMOIIIBIO TAOIHIL U
JMarpaMm; UCCIIeI0BaTh CTATUCTUYECKHUE TaHHBIE, B TOM
YHCJIe C MPUMEHEHUEM rpapuecKiX METOI0B U AIEKTPOH-
HBIX CPEICTB;

- YMETb OIIEpUPOBATH MOHATUAMU: TOYKA, IPsAMasi, IIOC-
KOCTb, IPOCTPAHCTBO, ABYTPAHHBIN yTOJI, CKPEIIMBAIOIINAECS
IIPSIMBIE, ITAPAJUIEIIBHOCTD U NEPIEHANKYIJIAPHOCTD IIPSIMBIX
U IJIOCKOCTEM, YTOJl MEXIY IPSIMBIMH, YTOJ MEXAY MPAMOM
U IJIOCKOCTBIO, YIOJI MEXKY INIOCKOCTSIMU, PACCTOSHUE OT
TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE MEK Y IIPSIMBIMU, Pac-
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= OCYHICCTBJIAATH KOMMYHUKAIIUHU BO BCCX C(bepax KU3HU,

- pacio3HaBaTb HeBep6aJ'H:>HBIe cpeacrtBa O6H_[eHI/I5[, IIOHH-
MaThb 3HAUYCHUC CONNAJIBHBIX 3HAKOB, PACIIO3HABATL IMPCA-
IIOCBLIIKHA KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(i)J'II/IKTI)I;
= Pa3BCPHYTO U JIOTHUYHO HU3JIaraTb CBOXO TOYKY 3PCHUA

CTOSIHME MEX/y INIOCKOCTSIMH; YMEHHUE UCII0JIb30BATh ITPU
peLIeHUH 3a]ja4 U3y4eHHbIE (DAKThl U TEOPEMBI IUTAHUMET-
pHH; yMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAFOIIETO
MHpa;

OK 06. ITposiBasTH
rPakIaHCKO-
MaTPUOTUYECKYIO 0~
3ULHIO0, JEMOHCTPUPO-
BaTh OCO3HAHHOE I10BE-
JICHHE Ha OCHOBE Tpa-
JTAIIMOHHBIX POCCUIA-
CKHMX JIyXOBHO-
HPABCTBEHHBIX 1IEHHO-
CTCH, B TOM YHCIIE C
Y4ETOM TapMOHU3ALINU
MEXXHAITMOHAIIBHBIX U
MEXKPEITUTUO3HBIX OT-
HOLIEHUW, IPUMEHSATH
CTaH/IapThl AaHTUKOP-
PYILHMOHHOIO MOBEE-
HUS

- 0CO3HaHWE 00YYAIOIIUMUCS POCCUHCKO-TPaKIaHCKON
HJICHTHYHOCTY;
- LIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEW MMO3HUIINU JINY-
HOCTH Ha OCHOBE JTyXOBHO-HPABCTBEHHBIX IICHHOCTEH
HaponoB Poccuiickoit deaeparuu, UCTOPUIECKUX U HAIIUO-
HaJbHO-KYJIBTYPHBIX TPAAULIUKA, POPMUPOBAHUE CUCTEMBI
3HAQYUMBIX [IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, aHTUKOP-
PYHIIIMOHHOTO MHUPOBO33PEHHUS, IIPABOCO3HAHMS, SKOJIOTH-
4eCKOU KyJIbTYpPbl, CHOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
JKH3HCHHBIE IIaHEL;
B yacTu rpaxxgaHCcKOro BOCITUTaHHUS:
- OCO3HAHME CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHO-
CTeH, yBa)KCHHE 3aKOHA U MTPABOIOPSIJIKA;
- IOHATHE TPATUIIMOHHBIX HAIIMOHATIBHBIX, O0IIeUeTOBE-
YECKHUX TYMAaHUCTUUECKUX U JEMOKPATUUECKUX [IEHHO-
cTeit;
- TOTOBHOCTb MMPOTHUBOCTOSATH UJIEOJIOTUHU IKCTPEMU3MA,
HallMOHAIN3Ma, KCeHO()OOMH, TUCKPUMUHAIINH T10 COITU-
aJbHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHATIBHBIM MPHU-
3HAKaM;
- TOTOBHOCTH BECTH COBMECTHYIO JICATEIILHOCTh B HHTEPE-
cax rpaKAaHCKOTO OOIIECTBa, Y4aCTBOBATh B CAMOYIIPAB-
JIEHUU B 00111€00pa30BaTEIFHON OpPTraHn3aIli U IETCKO-
FOHOILIECKUX OpTaHU3alMsIX;
- YMEHHUE B3aUMOJICHCTBOBATH C COI[UATbHBIMU UHCTUTY-
TaMU B COOTBETCTBHH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;
- TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOU JEATEINb-
HOCTH;

- YMETh pelaTh TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B TOM
Yuciie Ha MPOLIEHTHI, 10JIU U YacTH, Ha JIBUXKEHue, padoTy,
CTOUMOCTb TOBAapOB U yCIIyT, HAJIOTH, 3a7jauu U3 00JacTu
yIpaBJIEHUS JUUYHBIMU U CEMEHHBIMU (PMHAHCAMU); COCTaB-
JSTh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI
II0 YCJIOBUIO 33J1a4M, UCCIIEI0BATh ITOJIy4EHHOE PELICHHUE U
OLICHUBATh MIPaBAOI0I00HOCTh PE3yJIbTaTOB;

- *yMeTb OnepupoBaTh MOHATUIMU: OIPEeTICHUE, AaKCHOMA,
TeopeMa, ClIe[ICTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; YMETh (POPMYIUPOBATH 00-
paTHOE U MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATh METOl MaTeEMa-
TUYECKOW MHIYKIIMH; TPOBOJUTH JI0KA3aTEIbHbIE PACCyK-
JIEHUS TIPU PELIEHUH 3a/1a4, OLICHUBATh JIOTHYECKYIO IIpa-
BWJIBHOCTb PACCYXKICHUM;

- *yMeTb CBOOOJTHO ONIEPHUPOBATH MOHATHSIMHU: TTOCJIE0BA-
TEJIbHOCTD, apu(MeTHUecKas porpeccusi, reoMeTpruecKas
nporpeccusi, 06CKOHEYHO yObIBAOIIIasi TeOMETPUIECKast
IIpOrpeccusi; yMeTh 3aJ1aBaTh MOCIIEN0BATENBHOCTH, B TOM
qHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX (POpMYyIT;

- *yMeTb BBIOMpATh MOAXOISIINI METO 7Sl peIIeHHs 3a-
Jlauy; MOHMMaHUE 3HAYMMOCTH MaTEeMaTUKHU B U3y4YE€HUU
MPUPOJIHBIX M OOIIECTBEHHBIX MPOLIECCOB U SIBICHUHN; YMETh
pacro3HaBaTh MPOSIBIEHNE 3aKOHOB MaTeMaTUKH B UCKYC-
CTBE, YMETb IPUBOJAUTH IPUMEPHI MATEMAaTUUECKUX OTKPBI-
THWA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAyKH
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[aTPUOTUYECKOT O BOCIIUTAHUS:
- ¢(hOPMHUPOBAHHOCTH POCCHICKOM T'PaKTAHCKOW UIACHTHY-
HOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY HapOJy, YyBCTBA
OTBETCTBEHHOCTH Ilepes POIMHON, CBOM SI3BIK U KYJIBTYPY,
IIPOLIOE U HACTOALIEE MHOTOHAIMOHAIbHOTrO Hapoaa Poc-
cuy;

- IIEHHOCTHOE OTHOIIECHHE K FOCYIapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IIPUPOAHOMY HACIIEINIO, IaMATHUKAM,
TpazuuusaM Hapoaos Poccun, noctmxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYJIE;

- ujeiiHas yoexXJIeHHOCTh, TOTOBHOCTD K CITY’KEHUIO U 3a-
mure OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAbOy;
OCBOCHHBIE 00yYaIOIIUMUCS MEXKIIPEIMETHbIE IOHATUS U
YHHUBEpCalIbHbIC yueOHbIe NeHCTBUS (PEryISITUBHBIE, IIO-
3HaBaTeJIbHbIE, KOMMYHUKATUBHBIE):

- CIIOCOOHOCTH MX UCIOJIB30BaHUS B IIO3HABATEILHON U
COLIMAJIbHON NIPAKTUKE, TOTOBHOCTb K CAMOCTOATEIIEHOMY
IUTAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JesITeNbHO-
CTH, OpraHU3aly y4eOHOro COTPYAHUYECTBA C IIe1aroru-
YECKMMU paOOTHUKAMU U CBEPCTHUKAMHU, K Y4aCTHIO B T10-
CTPOECHUU MHIUBHUYaJIbHON 00pa3oBaTeIbHON TPAeKTO-
puy;

- OBJIaJICHUE HaBbIKaMH y4eOHO-HCCIIEeI0BATENbCKOM, ITPO-
€KTHOU U COLIUAJIbHOU IeATEIbHOCTH
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OK 07. ConeticTBOBaTh
COXPAHECHHIO OKPYXkKa-
IOIICH cpejibl, pecyp-
COCOEPEIKECHUIO, TIPHU-
MEHATH 3HAHUA 00 U3-
MEHEHHUU KJIMMAaTa,
NPUHIUITBI OepexIIn-
BOT'O MPOM3BOJICTBA,
3P PEKTUBHO AEHCTBO-
BaTh B YPE3BBIYANHBIX
CHUTYaITUSIX

- HE IPUHUMATD ACHCTBUS, IPUHOCAIIUE BPE OKPYKaIOIIei
cpene;

- YMETh IPOTHO3HPOBATH HEOIATOMPHUSATHBIC YKOJIOTHUECKUE
MOCIIEACTBHS IPEATPUHUMAEMBbIX JIEHCTBUH, IPEIOTBpPAIIATh
ux;

- PACIIUPUTH OTBIT IEATETLHOCTH IKOJIOTUUECKON HaIIpaB-
JIEHHOCTH;

- YMETb ONEepUPOBATh NOHATUAMM: (PYHKIIMSI, HENPEphIBHAS
¢byHKIMS, TPOU3BOIHAS, TIEPBOOOpa3HAs, ONPEACTICHHBIH
MHTErpaj; yMEHUE HAXOIUTh IPOU3BOIHBIE JIEMEHTAPHBIX
(byHKINH, NCTIONB3Ys CIIPABOYHbIE MATEPHAJIbl; UCCIIEIOBATh
B IIPOCTEHIINX CIy4asX pYHKIUN HA MOHOTOHHOCTb, HAXO-
JIUTHh HauOOJIbIINE U HAMMEHbIIINE 3HAYCHHUS (DYHKIINH;
CTPOUTH I'pa)KM MHOTOWIEHOB C UCIOJIb30BAHUEM allapa-
Ta MaTeMaTHYECKOT0 aHAJIN3a; IPUMEHSATH IPOU3BOIHYIO
IPU PELICHNH 33/1a4 Ha JABM)KEHHE; pelaTh PaKTUKO-
OpPUEHTHPOBAHHBIE 33/1a41 HA HAUOOJIBIINE U HAUMEHBIINE
3HA4YEHUs1, Ha HAXOKJCHUE ITyTH, CKOPOCTH M YCKOPEHHUS;

- YMETb ONEePHPOBATH NOHATHAMH: JBIKEHUE B IPOCTPAH-
CTBE, NOJJ00HBIE (QUTYPHI B IPOCTPAHCTBE; HCII0JIb30BATh
OTHOIIICHUE TUIOLIAICH MOBEPXHOCTEN M 00HEMOB MOOOHBIX
¢buryp npu perieHuu 3auay;

- YMETb BBIUUCIIATh T€OMETPUUECKUE BETMUUHBI (JUTHHA,
yToJ1, IUI0IIab, 00bEM, MJIOIA (b TOBEPXHOCTH), UCTIOIb30-
BaTh U3yYECHHBIC (POPMYITBI I METOIBI
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2. CTpyKTYypa U cojiep:kaHue 00111e00pa3oBaTeIbHON THCIIUIITHHBI

«MATEMATUKA»

2.1. O6beM IMCUMILIMHBI M BUABI Y4e0HOIH PadoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O01béM 00pa3oBaTe/IbHOIN NPOrpaMMbl TUCHUILITUHBI(BCEr0) 219
AynuTopHasi padora 199
B TOM YHCJIE:
OcHOBHOE coJep:xaHue 175
B TOM YHCIIE:
TEOPETUIECKOE O0yICHHE 66
MPAKTUYECKHUE 3aHITUS 105
KOHCYJIbTAIlU1 4
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COCP:KaAHME (COAep/KaHHe NPH- 24
KJIATHOTO MOJTYJIsl)
B TOM YHCJIE:
TEOPETHUECKOE 00YUCHHE 12
MPAKTUYECKUE 3aHATUA 12

IIpome:xxyTouyHas arrecranus B (popme

1 cemecTp — UTOTOBOM OLIEHKH

2 ceMecTp — dK3aMeHa
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TEMATHUYECKHWH IIJIAH U COJAEP)KAHUE YUYEBHOM JUCIHUATLIVHBI

HaumenoBanue pa3znenoB | Coxepxanue yaeOHOro Marepurana (OCHOBHOE M IMPO(ecCHOHAIbHOE OPHEHTUPOBAHKE), 1a00- O0BEM ®dopmupyemble
U TEM paTOpHbIE U NTPAKTUYECKUE 3aHATHS, IPUKIATHON MOLYJIb (IIPU HAJTHMYUH) 4acoB KOMIIETEHIINH
1 2 3 4
OcCHOBHOE coziep>KaHue
Paznea 1 v
IToBTOpEeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1 Copepxanre yueOHOT0 MaTepuaa
Ilenu n 3amaun MaTema- ba3oBble 3HaHMS U YMEHMSI [10 MaTEMaTHKE B IPOPECCHOHATIBHOM U IIOBCEAHEBHOM JIEATENIbHO- 1
TUKH IIPY OCBOEHMH CIIe- cTU
LUAJIbHOCTU KomOuHupoBaHHOe 3aHsTHE
Tenta 1.2 Coneprxanue yueOHOTO MaTepuaia
‘{;I\(/:Iia H — JlelicTBUS HaJl OJOKUTEIbHBIMU U OTPULIATEIbHBIMH YK CIaMU, OOBIKHOBEHHBIMU U JI€CSITUY-
Bripaxkenus u npeodpa- HbIMH ApOOaMIL. 1
SOBAISL. JlelicTBUS CO CTeNeHAMH, (POPMYIIBI COKPAIIEHHOTO YMHOKCHUSI.
KomOuHupoBaHHoOe 3aHsTHE
ITpodeccroHanbHO-OPHEHTUPOBAHHOE COJIEPKAHUE (COAEpHKAHNE IPUKIIATHOT'O MOLYJIs)
Tema 1.3 Bunpsl mnockux ¢uryp u ux miomians. [IpakTHKO-OpHEeHTUPOBAHHEIE 337]a4i B KypCe T€OMETPHU 1 002K -gll(,-oo?f( i
I'eomeTpus Ha TUNIOCKOCTH. | Ha IIOCKOCTH. ' '
[IpakTrueckoe 3ansATHe 005K -OOI% C?GK i
Tema 1.4 Copepxanne yueOHOro MaTepuana OI,<-07 s
[IpouieHTHBIE BHIYMCTIE- [TpocThie mpoIIeHTHI, pa3Hbie CITOCOOBI UX BHIYUCIICHHS. CI0KHBIE MPOIICHTHI. 1
HUSL [IpakTrueckoe 3ansATHe
Copepxanne yueOHOr0 MaTepuana
Tema 1.5 JIuHeiltHble, KBaJIpaTHBIE, IPOOHO-IMHEHHbIE ypaBHEHHS U HepaBeHCTBA. CIOCOOBI pelIeHus
YpaBHEHHsI U HEpaBEH- CUCTEM JIMHEWHBIX anredpandeckux ypaBHeHUi. [lonsaTus: marpuiel 2x2 u 3x3, onpenenuTensb 1
ctBa. CucTemsl ypaBHe- Matpuubl 2x2 1 3x3. Meton 'aycca, marpuunslii Mmetoa ['aycca. CrcTeMbl HETMHENHBIX ypaB-
HUW U HEPaBEHCTB HEeHUM, criocoObl U MeTOIbI penieHusl. CucTeMbl HEPABEHCTB.
[IpakTnueckoe 3ansATHE
Tema 1.6 Coneprxanne yaeOHOTO MaTepuasa
Bx0/1HOH KOHTpOJIB. Brruucnenus u npeoOpa3oBaHus. Y paBHEHHs U HEPaBEHCTBA. | eoMeTpHs Ha IIIOCKOCTH. 9
KonTtponsHas pabota
HaumenoBanue pa3znenoB | Coxepxanue yueOHOro Marepuana (OCHOBHOE M PO eCCHOHAIbHOE OPUEHTHPOBAHNKE), 1a00- O0BEM ®dopmupyemsle
U TEM paTOpHBIE U IPAKTUYECKUE 3aHATHS, IPUKIATHON MOLYJIb (IIPH HATUYUH) 4acoB KOMIIETEHIINH
Pazgen 2 IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 12
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Tema 2.1
OCHOBHBIE TIOHATUS CTE-
peometpun. Pacnonoxe-

Copepxanre yueOHOT0 MaTepuaa

IIpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUYKa, IIPsIMasi, INIOCKOCTh, IPOCTPaHCTBO). Oc-
HOBHBIE aKCHOMBI cTepeomeTpui. [lepecekaromuecs, napaieabHble U CKPEIMBAIOIINECS TIPs-

% 2
HUE MPSIMBIX U IIOCKO- MbIe. [Ipu3HaK ¥ CBOMCTBO CKpeIMBAIONINXCS MPAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PHUTY-
CTEH B TPEXMEPHOM IPO- | PBL
CTPAHCTBE. KomOunupoBanHoe 3aHsTHEe
Tenta 2.2 Copneprkanue yueOHOro mMarepuaa
ema 2. =
[TapannensHble npsaMas u miaockocts. Onpenenenue. [Ipusnak. CBolicTBa (¢ 10Ka3aTelNb-
[TapannenbHOCTb NPSIMBIX, .
IpAMOR H IIOCKOCTH ctBoM). [Tapamnensusie miockoct. Onpenenenue. [Ipusnak. CBoiicTBa (C 10Ka3aTENb- 5
I0CKOCTE ’ crBoM).Tetpasip u ero snementsl. [lapannenenunen u ero aneMmeHTsl. CBONCTBA IPOTUBOIIO-
JIO’)KHBIX I'paHell M JuaroHanel napamienenunena. [loctpoenue ceueHuit.
Pemenne 3anau.
KomOunupoBanHoe 3aHsTHE.
Copepxanre yueOHOr0o MaTepuaa OK-01,
Tema 2.3 [Iepnennukynsapusle npsamele. [lapamiensHble NpsMble, IEPIEHINKYIIAPHBIE K IIIOCKOCTH. [Ipn- OK-02,
[lepneH qUKYIIPHOCTD 3HAaK MEePIEHANKYIIPHOCTH NMPSIMOM U tuiockocTH. JlokaszarenbeTBo. [lepnenaukyinsp u 5 OK-03,
IPSMBIX, IPSIMOM U IJI0C- | HakJoHHAs. [leprieHauKysipHbIe TUIOCKOCTH. [IpH3HAK MeprneHaAuKyIIpHOCTH II0cKocTel. Jlo- OK-04,
KOCTH, IJIOCKOCTEH Ka3aTesbCTBO. PaccTosiHME B IPOCTPAHCTBE. OK-05,
KoMOMHHPOBAHHOE 3aHATHE OK-06,
Tenta 2.4 Copneprxanue yueOHOro mMarepuaa OK-07
ema 2. =
Teopema o Tpex neprneHauKymsapax. Jloka3arenabCcTBo. YT0a MEXIY NPAMON U IIIOCKOCTBIO.
Teopema o Tpex nepneH- 2
Yron Mexay miI0CKOCTIMH.
THAKYISIpax
KomOunupoBanHoe 3aHsTHE
Tewma 2.5 [Mapannensusie, | IIpodeccrnonanbHO-OpUEHTUPOBAHHOE COEPKAHUE (COAEPIKaHUE TPUKIIATHOTO MOTYJIS)
TICPHICHINKYTPHBIC, Axkcrombl crepeomeTpun. [leprenuKyIApHOCTD IPAMOH U IIOCKOCTH, MApa/LIETLHOCTD IBYX 2
CKPCIHINBAOIINCCS IPsT- TPSIMBIX, TIEPIICHIUKYJSIPHBIX IIOCKOCTH, MEPICHANKYISIPHOCTD TUTOCKOCTEH.
MBIC [IpakTHUECKOE 3aHATHE
Tema 2.6 Copepxanne yueOHOT0 MaTepuaa
Pemenue 3anau. Ilpsmele | PacmonoskeHue NpsMBIX U TNIOCKOCTEH B TpEXMEPHOM IpocTpaHcTBe. [lepneHuKyIsipHOCTh U 5
Y TUTOCKOCTH B MTPOCTpPaH- | MapajuleIbHOCTh NPSAMBIX U IUIOoCKOcTeH. CKpeluBaromuecs npsiMble.
CTBE KonTtponbHas pabota
HaumenoBanue pa3znenoB | Coxepxanue yueOHOro Marepuana (OCHOBHOE M TPO(peCCHOHAIbHOE OPUEHTHPOBAHNKE), 1a00- O0BEM dopmupyemsbie
U TeEM paTopHbIe M MPAKTUYECKHUE 3aHATHS, TPUKIATHON MOAYIIb (TIPH HATUYUH) 4acoB KOMITETEHITUH
1 2 3 4
Paznen 3 OK-01,
10
KoopanHaThbl U BEKTOPBI OK-02,
Tema 3.1 Copep:xanue yueOHOro MaTepuaa OK-03,
JlexapToBbl KOOpAuHATHI B | JlekapToBa cucTeMa KOOpAMHAT B TPEXMEPHOM ITpocTpaHcTBe. IIpocTeiimue 3agaun B Koopau- 2 OK-04,
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npoctpancTBe. Paccrosi- Hartax. Pacctosnue Mex 1y 1ByMsi ToukamMu. KoopimHaThl cepeiuHbl OTpe3Ka. OK-05,
HUE MEXY ABYMs TOUKa- OK-06,
mu. Koopaunater cepenn- | KomOuHMpOBaHHOE 3aHSTHE OK-07
HBI OTPE3KA.
Coneprxanue yueOHOTo MaTepuaa
Tema 3.2 BekTopsl B TpeXMEpHOM BEKTOPHOM IpocTpaHcTBe. Cl0KEHHE U BBIUUTAHUE BEKTOPOB. Y MHO-
BeKTopla B TPEXMEPHOM ’KEeHHe BekTopa Ha uucio. Kommanapusie BekTopa. CkansipHOe MPOM3BeeHnEe BEKTOPOB. Pa3-
npocTpancTse. Yron JIO’KEHHE BEKTOpa 110 TPeM HEKOMILJIaHApHBIM BeKTopaM. KoopuHaThl BEKTOpa, CKAISIPHOE
MKy BeKTOp.aMI/I Cxa- MIPOU3BEICHNE BEKTOPOB B KOOPIMHATAX, YIOJ MEXKAY BEKTOPaMHU, YTOJ MEXIY MPSIMOM 4
' IUIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSIMH. Y paBHEHUE MJIOCKOCTU. [ €OMETpUYECKUX CMBICIT
JSIPHOE IIPOU3BEICHUE
onpeaenuTess MaTpun 2x2 u 3x3.
BEKTOPOB
Pemenne 3anau.
KomOuHupoBaHHOE 3aHATHE.
Tema 3.3 [TpodeccrnonambHO-OPHEHTUPOBAHHOE COJEPKAHUE (COAEPKAHNE TIPUKIIATHOTO MOJTYJIS )
[IpakTuko- KoopannaTtHas miockocTs. Beuuciienue pacctosHui v miomaaen Ha miockoct. Konuye-
OPHCHTUPOBAHHBIC 33/1a4K | CTBEHHbBIE PACUETHI 2
Ha KOOPJAMHATHOM IJI0C-
[IpakTrueckoe 3ansATHe
KOCTH
Coneprxanue yueOHOro mMarepuaa
JlekapToBa cucTeMa KOOPAWHAT B TPEXMEPHOM TPOCTPAHCTBE.
BekTopsl B TpeXMEepHOM BEKTOPHOM MpocTpaHcTBe. CIoXKeHHe U BBIYMTaHUE BEKTOPOB. Y MHO-
Tema 3.4 KEeHre BekTopa Ha uncio. Kommanapasie Bektopa. CKansipHOE IPOM3BEACHNE BEKTOPOB. Pa3z-
Pemenue 3agau. Koopau- | noskeHue BEKTOpa Mo TpeM HEKOMILJIaHApHBIM BekTopaM. IIpocreliime 3agaun B KOOpAUHATAaX. 2
HATHI © BEKTOPBI KoopanHaTsl BekTOpa, pacCTOSIHAE MEXTy TOUKaMH, KOOPAWHATHI CEPEAMHBI OTPE3Ka, CKaJsp-
HOE MIPOU3BEJICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEX/y BEKTOpaMH, YT0J MEXKAY IpIMOM U
TUTOCKOCTBIO, YTOJI MEXK]TY TUIOCKOCTSIMHU.
KonTtposnbHas pabota
Paznen 4 28
OcHoBbI TpUroHoMerpuu. Tpuronomerpuyeckue GyHKIUH. 01
Tenta 4.1 Coneprkanue yueOHOro Marepuana 8502’
ema 4. -
Paguannas mepa yrina. [IoBopoT Touku BOKpYT Hayana koopauHat. OrnpeienieHue CUHyca, KO- ’
TpuroHomerpuyeckue A pay p Py pA pea yea, OK-03,
CHHYCa, TAaHT€HCA W KOTaHTeHca. 3HAKW CHHYCa, KOCHHYCa, TAHT€HCa M KOTAaHTeHCa 110 YeTBep-
(GyHKIIMU TPOU3BOIBLHOTO 2 OK-04,
TAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT'€HCOM M KOTAaHT'€HCOM OJIHOTO U TOTO K€
yria, yucna. Pannannas u a OK-05,
rpagycHas Mepa yria T OK-06,
KomOunupoBaHHoe 3aHsTHE OK-07
Tema 4.2 Coz[epmaHI/Ie yqe6Horo Marepualia 4

OCHOBHBIE TPUTOHOMET-

Tpuronomerpudeckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC M KOTaHT€HC YIJIOB & U — . Dop-
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PUYECKUE TOXKIECTBA.
DopmyJibl TPUBEACHUSA

MYJIbI IPUBEICHUS.

KomOuHMpoBaHHOE 3aHATHE.

Tema 4.3

CuHyc, KOCUHYC, TAaHTE€HC
CYMMBI U Pa3HOCTH ABYX
yrioB. CHHYC, KOCHHYC,
TAHT€HC U KOTAHT€HC
JBOMHOTO yriia. DopMyisl
II0JIOBUHHOTO yTIja

Coneprkanue yueOHOTO MaTepraa

CuHyC, KOCUHYC, TAHT€HC CYMMBI M Pa3HOCTH JBYX yrJIoB. CHHYC, KOCUHYC, TAHT€HC U KOTaH-
T'eHC IBOMHOTO yria. @opMyiibl HOJOBUHHOTO yriia. BeipaxkeHne TpUrOoHOMETPHUUECKUX (PyHK-
LU yepe3 TaHT'€HC MMOJIOBUHHOT0 apryMmeHnTa. [IpeoOpa3oBanue npocTedmx TpuroHoMeTpuye-
CKHX BBIPAKCHHM.

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.4

CyMMa u pa3HOCTh CUHY-
COB JIByX pa3HbIX YTJIOB.
CymMma u pa3HOCTb KOCH-

Copepxanue yueOHOro MaTepuasa

CymMa 1 pa3HOCTh CUHYCOB JIBYX pa3HbIX yriioB. CymMMa U pa3HOCTh KOCUHYCOB JIBYX Pa3HbIX
yrioB. [Ipeobpa3oBaHne cyMMbl TPUTOHOMETPHUECKUX (DYHKIMH B IPOU3BEACHNE U IIPOU3BE-
neHus B cymmy. IIpeobpa3oBanue npocTeiuX TPUrOHOMETPUUECKUX BbIPAXKEHUI.

HYyCOB B a3HBIX yI-
HZB yEp a KoMOuHMpOBaHHOE 3aHATHE
Tema 4.5 Copepxanue yueOHOro MaTepuaa

®dyHKUMHU, UX CBOWCTBA,
crocoOsbl 3a7anns (QyHK-
005051

OO6nactp onpeeneHust 1 MHOXKECTBO 3Ha4eHUH QyHKIui. YETHOCTD, HEUETHOCTD, TIEPHOANY-
HocTh QyHKIMH. CriocoOb! 3aianus GyHKINII.

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 4.6
Tpuronomerpuueckue
(GyHKIIUH, UX CBOWCTBA U
rpaduxu. [Ipeobpazosa-
HUe TpauKOB TPUTOHO-
METPUYECKUX (QYHKIUI.

Copepxanne yueOHOT0 MaTepuana

OO6nactp onpeieneHust 1 MHOKECTBO 3HAUYCHUI TpUTOHOMETpUuYecKuX pyHkimit. YHETHOCTD, He-
4ETHOCTb, IEPUOIUYHOCTh TPUTOHOMETpUUecKUX (yHKIuil. CBoiicTBa U rpaduku GpyHKUINN
y=cosx,y =sinx,y =tg x,y = ctg x. CxaTue u pactsokeHue rpa)ukoB TPUTOHOMETpHUYE-
ckux Qynkuuil. [IpeobpazoBanre rpa)uKoB TPUTOHOMETPUUECKUX PYHKIIMH.

KoMOuHMpoBaHHOE 3aHATHE.

Tema 4.7

Ornucanue nMpou3BO/I-
CTBEHHBIX ITPOLIECCOB C
MTOMOIIIBIO TpauKOB

GbyHKIUN

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COIEP KAHKE (COAECPKAHKE TPUKIIATHOTO MOJTYJIs)

Hcnonb30BaHne CBOWCTB TPUTOHOMETPUYECKUX (DYHKIUI B TPO(ECCHOHATIBHBIX 3aayax.

HpaKTI/I‘-ICCKOC 3aHATHUC

Tema 4.8
OOpaTHbIe TPUTOHOMET-
puueckue GpyHKIUHU

Coneprkanue y4eOHOro MaTepuasa

OO6partHble TPUTOHOMETpUYECKHE (DYHKIINH, 00JIaCTh OTPEIeTICHUS, MHOKECTBO 3HAYCHH,
CBOMCTBA, TpaduKH.

KomOunnpoBanHoe 3aHsATHE

Tema 4.9
Tpuronomerpuueckue
YPaBHEHHs M HEPABEHCTBA

Coneprxanne yaeOHOTO MaTepuasa

VYpaBHeHHE cOS X = a, ypaBHEHUE Sin x = b, ypaBHeHHe tg X = ¢, ypaBHeHHE ¢ tg x = d. Pe-
HICHUE TPUTOHOMETPUYECKUX YPABHEHHUM OCHOBHBIX THUIIOB: IPOCTENIINE TPUTOHOMETPUUECKUE

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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YpaBHEHHUSI; TPUTOHOMETPHUECKHUE YPAaBHEHUS, CBOJIALINECS K KBaJJPaTHBIM; TPUTOHOMETpHYE-
CKHE€ YPaBHEHUS, PEIlIa€MbIe Pa3JIOKEHUEM Ha MHOXKUTEIHN; OJJHOPOIHBIE TPUTOHOMETPUUECKHUE
ypaBHEHHUSI MIEPBOM CTENEHH; OJJHOPOIHbIE TPUTOHOMETPUUYECKNE YPAaBHEHUSI BTOPOM CTENEHH.
[Ipocreiinne TpUroHOMETPUYECKHE HEPABEHCTRA.

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.10 Copepxanre yueOHOr0 MaTepuaa
Cucremsl Tpuronometrpu- | CUCTEMBI IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN 2
YECKUX YPaBHEHUI KoMbOunupoBanHoe 3aHsiTHe
Tema 4.11 Copepxanre yueOHOr0 MaTepuaa
Pemenue 3anay. OcHoBel | [IpeoOpazoBanue TPUTOHOMETPHUUECKHUX BBIpAXKEHUMU. Pellienne TpuroHoMeTpuuecKkux ypaBHe- 2
Tpuronomerpuu. Tpuro- | HUii, HEPABEHCTB, CUCTEM YPaBHEHUH, B TOM YHCJIE C UCIIOJIb30BaHUEM CBOMCTB (DyHKLIUH.
HoMeTpuyeckue pyHkiuu. | KontponpHas pabora OK-01
Panen 5 ’
KOIIIVIHJIeKCHLIe uncIa 10 8585’
Tema 5.1 Copepxanue yueOHOro MaTepuaa OK:0 4’
KomruiekcHbie uncina B [ToHATHE KOMIUIEKCHOTO YHCIIa B anredpandeckoit hopme 3amucu. ConpspKeHHBIE KOMITIEKC- OK-05’
anrebpandeckoit popme HbIE YKCIIa, MOAYJb U pTYMEHT KOMIUIEKCHOTO Yncia. ApuMeTnuecKue A1eUCTBUS C KOM- 4 OK-OG’
3armcu TUIEKCHBIMH YHCJIAMU B aJIre0pandeckoi popme 3aImcH. OK-07’
KoMOuHMpOBaHHOE 3aHATHE
Conepsxanne yaueOHOTo MaTepuana
Tema 5.2 Pemenue kBagpaTHBIX ypaBHeHm?Ivc BEIIIECTBEHHBIMU KOB(l)(l)I/IIII/IeH"EaMI/I U OTpUIATEIbHBIM
TIpUMCHEHHE KOMILICKC- JTUCKPUMHUHAHTOM. PelieHne TnHeHHbIX anredpanyeckux YpaBHEHHUI € O/IHUM HEH3BECTHBIM C 6
HEIX SHCen KOMIUIEKCHBIMU Koa(dumenTamu. Pemenne cucreM AByX JUHEHHBIX alreOpanuyeckux ypas-
HEHUH C ABYMsI HEU3BECTHBIMH C KOMIUIEKCHBIMU K03 puiineHTamu.
[IpakTueckoe 3anATHe
Pa3znen 6 34
MHOrorpaHHMKH U TeJ1a BpalleHust
Copepxanue yueOHOro MaTepuasa
Tema 6.1 [ToHsiTHE MHOTOTpaHHUKA. DJIEMEHTHI BHIITYKJIOIO MHOTOTPaHHHKA: BEPIINHBL, peOpa, TpaHu. 85:8;’
Bepuunsl, pedpa rpanu Juaronans. CeueHre MHOTOTpaHHUKA IJIOCKOCTBI0. BBINyKiIble M HEBBITYKIIBIE MHOTOIPaHHU- 2 OK-0 3’
MHOTOTPaHHHUKA KH. ’
"’ KomOunupoBaHHoe 3aHsTHE 8583
Tema 6.2 IIpusma, eé€ co- Coneprxanne yaeOHOTO MaTepuasa OK:O 6’
CTaBJIAIOLINE, CEYCHHUE. [Tonsitue nmpusmel. E€ ocHOBaHus 1 60KOBbIe rpaHu. BricoTa npusmel. [Ipsmas v HakIoHHAs 5 OK-07’
[Ipsimast mpaBuIbHAS npu3Msl. [IpaBuiibHas npusma, €€ cedeHue MI0CKOCTHIO.
MIPU3MBI KomOunupoBaHHoe 3aHsTHE.
Tema 6.3 Copneprxanue yueOHOro Marepuana 2
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[Tapannenenunen, Kyo0.
Ceuenue ky0a, mapaiie-
JenIesia

[MTapannenenunen, cBOCTBA MPAMOYToJbHOTO apaenenunena, kyd. Ceuenue kyda, napanie-
Jenunena

KomOunupoBanHoe 3aHsTHE

Tema 6.4 [Tupamuna, e€
COCTaBJISAIOIINE, CCUCHUE
MUPAMUIBI TTTOCKOCTBIO.
IIpaBunbpHas nupaMua.
VYceueHHnas nupamuia

Conepkanue y4eOHOT0 MaTepuaia

[Mupamuna, e€ cocrapmsitonue: BEpPIINHBL, peOpa, O0KOBBIE rpaHu, ocHOBaHUE. CeueHue nupa-
MUJIBI TNIOCKOCTHIO. [IpaBunbHas nupamuia. Y cedeHHas mupaMuia

KomMb6unupoBanHoe 3aHsiTHe

Tema 6.5

BokoBas u 1omnHas 1o-
BEPXHOCTb IIPU3MBI, IIU-
paMuIbI

Conepkanue y4eOHOTO MaTrepuasa

[Tnomaae 60KOBOM MOBEPXHOCTH MPU3MBI. [Li10111a/1h TOTHOM MTOBEPXHOCTH TTpU3MBI. [Lmomaas
OOKOBOW MOBEPXHOCTU TUpaMuabl. [ 1o1aas moaHOM MOBEPXHOCTH MTUPAMHUIBI

KOM6I/IHI/IpOBaHHO€ 3aHATUC

Tema 6.6

CummeTtpus B KyOe, ma-
paJUIeNIeuIIe e, IPU3MeE,
UPAMUJIE

Conepkanue y4eOHOT0 MaTrepuasa

[TonsiTe CUMMETPUHU OTHOCUTEIHHO TOUKH, MPSMOU U I0CKOCTH. CUMMETpHs B KyOe, rmapaii-
JIeTIENUMNEeAe, pU3Me, IupamMuIe

KOM6I/IHI/IpOBaHHO€ 3aHATUC

Tema 6.7
[Ipumepsl cummeTpuii B
npodeccun

[MpodeccroHambHO-OPUEHTUPOBAHHOE COJICPIKAHKE (COJCPIKAHUE IPUKIIAJTHOTO MOTYJIS)

CumMeTpus B IPUPOJE, B APXUTEKTYPE, B TEXHHUKE, B OBITY

[IpakTrueckoe 3aHsATHe

Tema 6.8
[IpaBunbHBIE MHOTOTpaH-
HHUKH, HX CBOHCTBA

Conepsxanne yaueOHOTo MaTepuana

[TonsiTHE TPaBUIILHOTO MHOTOrpaHHUKa. CBOMCTBA MPaBHIIBHBIX MHOTOTpaHHUKOB. Ompenerne-
HUS IPaBUIIbHBIX MHOTOTPAHHUKOB: TETPAdAP, KyO, OKTa3p, T0ACKad AP, UKOCASP

HpaKTqucxoe 3aHATHUC.

Tema 6.9
Hununaap, ero cocTaBis-
IOIMEe, CCUCHUE ITUITHH]IPA

Coneprxanne yaeOHOT0 MaTepuana

Hununnap u ero 3nemenTsl. CeueHne MIIMHAPA IIOCKOCThIO MapajieNbHO ocHOBaHMI0. Ceve-
HUE IMIUHAPA IIOCKOCTHIO MapaljiesibHO ocu. Pa3BepTka nuinHpa.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.10

Komnyc, ero cocrasisito-
ye, CeYeHne KOHyca
TUIOCKOCTBIO

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE CO/IEPKAHUE (COACPKAHIE TPUKIIATHOTO MOJTYJIs)

Konyc u ero aneMeHThl: OCHOBaHME, 00pa3yrolas, 0ch, BbicoTa. CedeHrne KOHyca IMIOCKOCThIO
IapajuIesIbHO OCHOBaHMIO. CeueHne KoHyca, MpoxXosiee yepes ero sepmuny. Konnyeckue ce-
YEHUsI, pa3BEPTKA KOHYcCA.

KomOununpoBanHoe 3aHATHE

Tema 6.11

VY ceuénnelii konyc. Ceue-
HUE yCEUEHHOT0 KOHYCa
IUIOCKOCTBIO

Copepxanne yueOHOT0 MaTepuaa

VY ceu€HHbIN KOHYC, €T0 00pa3yloias, OCHOBaHUs, BhIcOTa. CeueHne yCceu€éHHOTo KOHYyca TUI0C-
KOCTBIO.

KoMOuHMpOoBaHHOE 3aHATHE

Tema 6.12

Copepxanre yueOHOT0 MaTepuaa

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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[ap u cdepa, ux ceueHus
TUTOCKOCTSIMU

[ap u chepa. BzaumHoe pacnonoxenue ceps! 1 miaockoctu. CeueHue mapa, chepsl.

KomOuHMpoBaHHOE 3aHATHE

Tema 6.13
ITonsarue 00bEMa TENA.

Coneprkanue yueOHOTO MaTepraa

[Tonstue 06véma Tena. O6bEM Kyda U psIMOYroJibHOTO napasuienenunena. O0bEM MPU3MBbI U

i murHapa. OTHomeHNe 00bEMOB MOO0HBIX TeN. ['eOMEeTpUYECKUIT CMBICIT OTIPEACITUTEINS MaT- 2
OTtHotenne 00BHEMOB 10-
puiibl 3x3
JNOOHBIX Tl
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.14 Copepxanue yueOHOro MaTepuasa
ema 6.
N O0béMBI upamubl 1 KoHyca. O0béM mrapa. [Inomananu moBepxHocteid chepsbl, MUPaMUIbI, IIH-
OOBEMBI U IUIOLIAIN 10~ P A Y P max p (beper, map ABL I 2
. JIUH]pa, KOHYyCAa.
BEPXHOCTEM Tel
KomMb6unupoBanHoe 3aHsTHE
Tema 6.15 KomOunauu Copepxanue yueOHOro MaTepuaa
TE€J BpallleHUsI U MHOTO- KomOnHanmm reoMeTpuyecKux Tel 2
TPaHHHUKOB [IpakTHueckoe 3aHATHE.
Copepxanre yaueOHOr0o MaTepuaia
Tema 6.16 P o P
TeoMeTpuyecKie KOMOH- Hcnonb30Banne KOMOWHAIIMH MHOTOTPAHHUKOB U TEJI BPAIICHUS B TIPAKTHKO- 2 OK-01. OK-
H
HAIMH Ha TIPAKTHKE OpPUEHTHPOBAHHBIX 3a/1a4ax 02, OK-03,
KoMOuHMpOBaHHOE 3aHATHE OK-04. OK-
H
Tema 6.17 Copepxanrie yueOHOro MaTepuana 05. OK-06
1 1
Pemenue 3anau. MHoro- | OO0beMBI U TUTOIIAIA TIOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHHSI, PACCTOSTHUS MEKITY 2 OK-07
IPaHHUKH W Tejia Bpallle- | BEPUIMHAMM, TPaHsIMH, peOpaMu, TOUKaMU
HUS KonTponbnas pabora
Paznen 7 12
Crenenu u kopuu. CtenenHas QyHKIus
Tema 7.1 Coneprxanue yueOHOro MaTrepuana
ema 7. > > = ”
" [TonsiTHE KOPHS N —OM CTENEHU U3 AecTBUTEIbHOrO Yrcia. CBOMCTBA KOPHS N —OM CTETIEHU
Crenennas ¢pyHKuus, e . n_f o 2
. W3 JIeHCTBUTENBHOTO urcaa. OyHKImK y = "X , NX cBOICTBA M rpadHKH.
CBOMCTBa
KombOun1poBanHoe 3aHsTHE OK-01. OK
Tema 7.2 Coneprxanne yaeOHOTO MaTepuasa 02 OK,-OS
[Ipeobpa3zoBaHue BbIpa- [Ipeobpa3oBaHue UppaIOHATBHBIX BRIPAKCHUN 5 OI&-O 4 OI’C-
(V3 v 1
KEHHH C KOPHIMH N —OH
P KomOunnpoBanHoe 3aHsTHE 05, OK-06,
CTETICHU OK-07
Tema 7.3 Copepxanne yueOHOT0 MaTepuaa
CaoiicTBa cTeneHeil ¢ pa- | [loHATHE cTeNeHH C parMOHATBHBIM TOoKa3aTesieM. [[oHATHE cTeleH! ¢ AeHCTBUTEILHBIM TTOKA- 5

OUOHAJIbHBIM H I[GﬁCTBH-
TCIJIBbHBIM IIOKa3aTCJIEM

3arenieM. CteneHHbIe (PYHKIMH, UX CBOMCTBA U TPaduKy.

KoMOuHMpoBaHHOE 3aHATHE
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Copepxanre yueOHOT0 MaTepuaa

Tema 7.4
Pemenue nppannonaib-

ITonsATHE PaBHOCWIBHOCTU ypaBHEHMM. [I0HATHE paBHOCUIIBHOCTH UPPALMOHAIBHBIX YpaBHE-

N HHI 1 HEPABEHCTB. MEeTOIbl pEIICHHS] UpPAllMOHATIBHBIX YPABHEHU U HEPABEHCTB. Pelienne 4
HBIX ypaBHEHUH U Hepa- 5
BOHCTE UppalMOHAJIbHBIX YPAaBHEHUI 1 HEPAaBEHCTB.
KomOunupoBaHHOe 3aHsTHE
Tema 7.5 Coneprxanue yueOHOTo Marepuaa
Mma 7. = =
Pemienue nppaoHaTbHBIX YPAaBHEHHI, CUCTEM YPAaBHEHH, HEPABEHCTB C UCIIOIb30BaHUEM
CrerneHu U MX KOPHH. 8 5 2
CBOWCTB CTENICHHBIX (PYHKITHI
Crenennas GyHKIUS
KonTponbHas pabora
Paznen 8 12
ITokazaTenbHast pyHKUMSA
Coneprxanue yueOHOro Marepuaa
Tema 8.1 CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3areneM. OnpeneneHue noka3areabHou
[NToka3zarenbHas GyHKIMA, | GYHKIMH, 6€ CBOWCTBA U rpaduK. 3HAKOMCTBO CO CIIOCOOAMHU MPUMEHEHUS OKA3aTEIbHOM 3
e€ cBoiicTBa U rpaduk ¢ynkuuu. Perenue nokasarenabHbIX ypaBHEHUH (PYHKIIMOHAIBHO-TPa)UUeCKUM METOZIOM
KoMOuHMpOBaHHOE 3aHATHE
Copneprxanue yueOHOro mMarepuaa
Tema 8.2 Pemienue npoctelmx rnokasaTeabHbIX ypaBHEeHUH. PellieHne nokaszarenbHbIX YpaBHEHUH Me- OK-01, OK-
Pemrenune nokasarenbHBIX | TOJOM ypaBHUBAHHS MTOKa3aTeseid, METOIOM BBEACHUS HOBOI IEpEMEHHOM, (yHKIIMOHAIHHO- 4 02, OK-03,
YpaBHEHMI U HEPAaBEHCTB | rpaduyeckuM MeToZioM. PelieHne nokasareabHbIX HEPAaBEHCTB OK-04, OK-
KoMOuHMpOBaHHOE 3aHATHE 05, OK-06,
Tema 8.3 Coneprxanue yueOHOro Marepuana OK-07
CucTeMbl TIOKa3aTelbHbIX | Pelenne cucrem mokasaTeabHbIX YpaBHEHHUHA 3
YpaBHEHUU KoM0OuHMpoBaHHOE 3aHATHE
Tema 8.4 Coneprxanne yaueOHOT0 MaTepuana
Pemrenue 3amad Ha TeMy Perienue noka3aTenbHbIX YpaBHEHUN pa3IMUHBIMU METOJIaMU. PerieHre cucteM rnokasaresb- 5
«TI0Ka3aTeNnbHas PyHK- HBIX ypaBHEHM. PelieHne nokasareabHbIX HEPABEHCTB.
LS Kontponbnas pabota
Paznen 9
16
Jlorapugmel. Jlorapupmudeckas pyHkuus
Coneprxanue yueOHOTO MaTepraa
Tema 9.1 =
Torapudm wucna. Jecs Onpenenenue norapudma uncna logeb. OcHOBHOE J0oTapudpmMuueckoe ToxkaecTBo. CBoiicTBa
p ’ norapudmos. [IpeoOpazoBanne anredOpanvdecKux BIpaXEHUHN, coepKamux Jorapudmel. Jlecs- 2

THYHBIN U HaTypaJbHBINA

TUYHBIA U HATypaJIbHBIN JTOrapu(Mbl, YUCIIO €.

Jorapu@Mmbl, YUCIIO €

KoMOuHMpOBaHHOE 3aHATHE
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Tema 9.2 Copneprxanue yueOHOro Marepuana
CoiicTBa norapudmos. Pemienue 3agau ¢ mpuMeHeHHEM CBOUCTB JorapupmoB. Pemenue 3agau ¢ mpuMeHEHHEM orepa- 2
Oneparus morapuMupo- | LU JorapupMupoBaHus
BaHUS KomOunupoBanHoe 3aHsiTHe
Tema 9.3 Copepxanue yueOHOro MaTepuasa
Jlorapudmuueckas GyHk- | OOnacTh ONpeneICHUS] 1 MHOXKECTBO 3HaYCHU GyHKInu Y = logax. Tloctpoenue rpadukos 2
1y, e€ CBOMCTBA U I'pa- sorapuMUUEcKuX QYHKIMHA ¢ pa3TMYHBIMU OCHOBAHUSIMH.
bux KomOunupoBanHoe 3aHsTHEe
Tenta 9.4 Copneprkanue yueOHOro mMarepuaa
ema 9. =
Pemmerue norapudmie [TonsaTue norapu(pMu4eckoro ypaBHeHus. PABHOCHIBHOCTD JOrapu(pMUUECKUX YPaBHEHUHN U
[IeHue Jorapupmuye- .
P! HepaBeHCTB. Onepanus NOTEHIMPOBaHUS. METOABI peleHHs JTOTapH(PMHUECKIX YPABHEHHA: 4
CKUX YpaBHEHHI U Hepa- . .
eric yp p (GyHKLIHMOHATBHO-TpapUUECKHi, METO MOTEHLIUPOBAHMsI, METOJI 3aMEHbI IepeMeHHOI. MeTon OK-01. OK
BEHCTB - -
WHTEPBAJIOB B PEIICHUH JOTapUPMHUECKIX HEPABESHCTB 02 OK,-03
1 1
KomOunupoBanHoe 3aHsTHE OK-04. OK-
1
Tenia 9.5 Coneprxanue yueOHOro Marepuaa 05, OK-086,
ema 9. v
AJTropUTM pelIeHus CUCTEM Jorapu(pMUUECKUX YypaBHEHUI HEpaBEHCTB. PaBHOCUIIBHOCTS J10- OK-07
Cucremsl norapudpmuye- . 2
. rapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB.
CKUX ypaBHEHHU
KoMOuHMpOBaHHOE 3aHATHE
T 9.6 [TpodeccnoHanbHO-OPUEHTHPOBAHHOE COIEPKaHKE (COIepKaHUE MPUKIIATHOTO MOJTYJIS)
ema 9. . =
Jlorapugmuueckas cnvpaib B IpUpoje, €€ MaTemMaTHueckue cBoiicTpa. IlokasarensHo-
Jlorapudmsl B npupoie u 2
X HITKE norapupMUYECKUEe YPaBHEHUS U METO/IbI U3 PEIICHUS
T
[IpaxkTnueckoe 3ansATHe
T 9.7 Coneprxanne yaueOHOT0 MaTepuana
ema 9. = =
Pemerie satas. JTora Pemenue norapupmMuueckux ypaBHeHUi. Pemenre cucreM torapupMuieckux ypaBHeHui. Pe-
et HIeHue JorapupMUUecKuX HepaBeHCTB. HaxoxaeHne 3HaueHus BRIpaXKEeHNUs, COJIeprKalllero Jio- 2
pudmsl. Jlorapudpmuue-
rapu(Mel.
cKkasi PyHKIUSA
KonTponbnas padora
Pazgen 10
= 24
IIpousBoanas pyHKUMH, €€ IPUMEHEHUE OK-01,
Tenta 10.1 Coneprxanne yaeOHOTO MaTepuasa OK-02,
ma 10. = " =
. Onpenenenys YUCIOBOM MOCIE0BATEILHOCTH U cIOcoObI €€ 3amanusi. CBOICTBa YUCIOBBIX OK-03,
[TonsiTre mponsBogHOU . .
. nocneaoBarenabHocTel. OnpeaeneHue npeeia YucaoBor MOoCIeA0BaTeNbHOCTH. Briuncienne OK-04,
(GyHKLINU OJJHOTO JIeH- .
CTBHTE/BHOTO APIYMEHTa MpeAeioB nocienoBarenbHocTedt. Onpenenenue npenena GpyHkuun B Touke. [Ipexen Gpynkmum 2 OK-05,
" | Ha 6eckoHewyHOCTH. [ToHSATHE KOHEYHOTO M OecKOHeuHOoTro npeaena Gynkuun. [Ipupamenue ap- OK-06,
@opMyIIbl ¥ IpaBUIIa
rymenra. [Ipupamenue GpyHkunu OK-07

muddepeHIpOBaHUS.

KomOuHMpoBaHHOE 3aHATHE
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Tema 10.2

[TpaBuna quddepenunpo-
BaHMS CyMMBI, Pa3HOCTH,
MPOU3BEACHNUS U YaCTHOTO
IBYX (YHKIUH OJTHOTO
MIEPEMEHHOTO

Copepxanre yueOHOT0 MaTepuaa

Tabnuua npou3BoAHBIX 31eMeHTapHbIX GyHkmid. [IpaBuno auddepeHunpoBaHus CyMMBI ABYX
dbyHKumit ogHOTO MIepemerHoro. [IpaBwmiio auddepeHupoBaHus pa3HOCTH ABYX G YHKIIMHA Of1-

Horo nepeMeHHoro. [IpaBuio quddepeHnrpoBanus Mpou3BeIeHUs IBYX QYHKIUN OAHOTO I1e-
pemenHoro. [IpaBuiio quddepeHrpoBanus YaCTHOTO ABYX (PYHKIMIT OHOTO IEPEMEHHOTO.

KomOunupoBaHHoe 3aHsTHE.

Tema 10.3 ITpasuiio aud-
(bepeHInpPOBaHUS CIOXK-
Hol ¢pynkumu. dudde-
PEHIIMPOBAHNE TPUTOHO-
METPHYECKUX (DYHKIHH.

Copepxanue yueOHOro MaTepuasa

Omnpenenenue cinoxxuor pynakuuu. [IpaBuino quddepenmpoBanus cioxuoi GyHknuu. dud-
¢bepenpoBanne TpuronomMerpuueckux Gynkuuii. AnddepenunpoBanue cnoxHbIX GyHKINH,
COZIep KAINX TPUTOHOMETPHUECKUE (DYHKIIUU

KoMOuHMpoBaHHOE 3aHATHE

Tema 10.4

[lonsiTHE HENPEPBIBHOCTH
¢bynkunu. Metoq unTep-
BaJIOB.

Copepxannie yueOHOro MaTepuana

ITonsarue HenpepbiBHON QyHKIMU. CBONCTBA HENPEPHIBHOMN (DYHKIMH B TOUKE U HA OTPE3KE.
CBs3b M@Ky HETIPEPBIBHOCTHIO U U (HEepeHIMPYEMOCThI0 (DYHKIIMH B TOUKE. AJITOPUTM pe-
IIICHUs] HEPAaBEHCTB METOJIOM MHTEPBAJIOB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 10.5
I'eomeTpuueckunii cMbICIT
MIPOU3BOIHOM (PYHKIIMHU B
TOUKE.

Copepxanne yueOHOro MaTepuaa

I'eomeTpuueckuil CMbICI IPOU3BOAHON (PYHKIIMHU B TOUKE — YTIIIOBOH KO HUIIMEHT KacaTeb-
HOM K TpaduKy QyHKIIMH B 3TOH Touke. Y paBHEHUE KacaTeIbHOW K TpapuKy QyHKIUHU. AJNro-
PUTM COCTaBJICHUS] YPABHEHUS KacaTelnbHOM K rpaduky GyHKMu y = f(X) B TOUKE X = X0 .

KomOunupoBanHoe 3aHsTHE

Tema 10.6

DU3NYECKUIN CMBICII IPO-
U3BOJHON (pyHKLNU B
TOYKE B IpoecCHOHAIb-
HBIX 3aJa4ax

Coneprxkanne yaueOHOT0o MaTepuana

®dusryeckuil (MEXaHUYECKHMHN ) CMBICI TIPOM3BOIHON (PYHKIIMHU B TOUKE — MTHOBEHHAs CKOPOCTh
B MOMEHT BpeMeHH t: v = s'(t).

[IpaxkTnueckoe 3ansATHe

Tema 10.7
MOHOTOHHOCTH QYHKITHH.
Touku sxcTpemyma

Copepxanne yueOHOr0o MaTepuana

Bospacranue u yobiBaHMe QYHKIIMH, COOTBETCTBUE BO3pacTaHUs M yObIBaHUs (DYHKIIMU HA UH-
TepBaJie 3HaKy Npou3BOHON. [[OHSATHE TPON3BOAHONM BBICHIETO MOPSAJIKA, COOTBETCTBUE 3HAKA
BTOPOI MPOU3BOAHOMN BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA UHTEpBaJIe. 3a7a4n Ha HAXOXKJIe-
HUE MaKCUMyMa U MUHUMYyMa GyHKIuH. [loHATHE acCHMIITOTHI, €€ BUIBI, CTIOCOOBI OIIPEIeTICHUS
aCHUMITOT. AITOPUTM HCCIIETIOBAaHUS (PYHKITUH C MIOMOIIBIO €€ MPOU3BOAHBIX IEPBOTO U BTOPO-
T'0 MOPSAKOB M ocTpoeHus e€ rpaduka. J[podbHo-nrHEelHAsS U APOOHO-parnoOHANTbHBIC (DYHK-
17078

KomOunnpoBanHoe 3aHsTHE

Tema 10.8
Uccnenoanue Gynkimit

Copepxanne yueOHOT0 MaTepuaa

UccnenoBanue GyHKINN HA MOHOTOHHOCTh M TIOCTPOCHUE TPAPHUKOB.

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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¥ TIocTpoeHue rpadukos

KomOuHMpoBaHHOE 3aHATHE

Copepxanne yueOHOTO MaTepuaa

Tema 10.9 v
HanGolb e i HANMOHL- HaxoxxaeHure HanOoIbIIero 1 HAaMMEHbILEro 3HaueHUH (yHKINH, TIOCTPOEHHE I'paIKOB MHO- 2
TOWICHOB C UCIIOJIb30BaHUEM allllapaTa MaTEMaTUYECKOIO aHAIU3a
1Iee 3Ha4eHus! PyHKIUU
KomOunupoBaHHOe 3aHsTHE
Tema 10.10 [TpodeccrnonanbHO-OpHEHTUPOBAHHOE COIEPIKAHME (COACPKAHIE TPUKIIATHOTO MOJTYJIs )
Haxoxnenue ontumans- | Haumensiuee u Hanbonblee 3HaueHue GyHKIUN
HOTO Pe3yJbTaTa ¢ IOMO- 2
LIbIO IPOU3BOJHON B [IpakTnueckoe 3ansaTue
IIPaKTUYECKUX 3a7a4dax
Tema 10.11 Coneprxanue yueOHOro marepuaa
ITpousBonnas dynkuun u | [pasuia quddepenmpoBanus. Tadauna mpor3BOAHBIX AIEMEHTapHBIX GyHKIMIA. Mccnenoa-
e€ NpUMeHEeHue I pe- HUe (QYHKIMK C TOMOIIBIO IPOoU3BOIHON. Hanbonbiee 1 HanMeHblee 3HaYeHUs (PYHKITHH. 2
LIEHMS] TPAKTUYECKUX 3a-
A" KonTtponbHas pabora
Paznea 11 14
HHTerpaJ, ero npuMeHeHue
Coneprxanue yueOHOro marepuaa
Tema 11.1 3azaya 0 BOCCTAHOBJIEHUH 3aKOHA JBUKCHMSI MaTEPUAILHON TOUKH 110 U3BECTHOM MTHOBEHHOMN
[TonsiTue nepooOpazHoit | ckopoctu. [ToHsiTue nHTErpUpoBanus. [loHsATHE HEONIPEISICHHOTO UHTETrpajia A (PyHKIIUK
byakun y = f(x). y = f(x), cBSA3b HEONPEAEICHHOT0 UHTETPpaIa ¢ TIepBOOOpa3Hoii. Perenne 3a1au Ha CBS3b Tep- 2
IIpaBuna Hax oK IEeHUA BOOOpa3HOM ¢ MPOM3BOJHOMN, BEIUMCIIEHUE IEPBOOOPA3HOM 115 JaHHOM QyHKunu. Tabnuna He-
NepPBOOOPA3HBIX. orpeieIEHHBIX HHTErpaioB. [IpaBuia HHTErpupOBaHUS 3JEMEHTAPHBIX (PYHKIUIA.
KomOuHupoBaHHOe 3aHsTHE
Conepsxanne yueOHOTo MaTepuana OK'g;’
Tema 11.2 3anauyu, NPUBOIAIIME K MIOHATHUIO ONPEACIEHHOTO HHTETpalla — O IIEPEMEIICHUH MaTEpHUaIbHON 85:03’
ITnomans KpUBONMHENHON | TOYKH; O BRIYHCIICHUH TIONIA I KPUBOIMHEIHOM Tparerun. [ToHaTre onpenenéHHOro nHTE- ) OK-0 4’
Tpaneunu. Popmyna rpana. ['eomerpuyueckuii 1 GpU3NUECKUl CMBICIBI ONpeaenéHHoro uurerpana. @opmyna Heroto- OK-05’
Hrrorona-JleiOnuria Ha-JleiiOnuia. OK-0 6
KombOunnpoBanHoe 3aHsTHE OK-O7,
Tema 11.3 Copepxanne yueOHOT0 MaTepuaa
Heonpenenéuueiil u Brruncnenue HeonpeaenéHHOro MHTErpasia: npaBuia, METObl, IPUOOpETEeHNE HaBbIKOB. Bbl- 5
onpeAeNnEéHHbIA UHTETpa- | YHUCJIEHHE ONpeAeIEHHOr0 HHTerpaia: mpaBuia, METO/Ibl, MPUOOpPETEeHNE HABBIKOB.
JIbI KomOunupoBaHHoe 3aHsTHE
Tema 11.4 Copepxanue yueOHOro MaTepuasa
Onpenenénnbiii unterpan | ®opmyna Hetorona-JleriOuuima. 'eoMmeTpudeckuii CMBICIT ONpeIeIEHHOT0 HHTETrpaia. Berauc- 2

KaK TJI0IIa b KPUBOJIH-

JIEHWE TUTONIAICH KPUBOJIMHEWHBIX Tparnenuid. Berarciienne miomasaei miockux Guryp, orpa-
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HEWHOW Tpareuuu

HUYEHHBIX TpauKaMHi aHATUTHYECKUX HETIPEPHIBHBIX (YHKITHIA.

KomOuHMpoBaHHOE 3aHATHE

Tema 11.5
OrnpesiesieHHbIN HHTETpal

[TpodeccnoHanbHO-OPHUEHTHPOBAHHOE COJEPKAHKE (COIepKAaHUE PUKIIATHOTO MOJTYJIS)

®opmyna HeroTona-JIeliOnuma. ['eomeTpudeckuii CMBICI onpeeIéHHOro HHTerpaia. Pemenue

. MPAKTUYECKHX 3a/1a4 BBIYMCICHHS TUIOIAAeH OrpaHMUEHHBIX TUIOCKUX (QUTYp U (PU3UIECKUX 4
B Ipo(hecCHOHANBHOM Je- N
ITENEHOCTH I B SKU3H BEJIMYMH C IPUMEHEHUEM OIpeIeIEHHOr0 HHTerpaa.
IIpakTrueckoe 3aHATHE.
Coneprxkanre yueOHOTo MaTepuasa OK-01, OK-
Tema 11.6 Brruucnenne Heonpeaenéanoro uarerpana. @opmyna Hetorona-Jleitoaumna. Berancnenue 02,
Pemenue 3anau. ONpeAEIEHHOTO MHTErpaia. BeiunciieHue miomaaei KpuBOJIMHENHbBIX Tpaneuuid. Beraucinenne OK-03, OK-
Heonpenenénusiii n IIonaiel OrpaHMYEHHBIX TIOCKUX (PUTyp U PU3NUECKUX BETUYUH C IPUMEHEHUEM OIpeie- 2 04,
OIIpEeACIEHHBIA UHTETPAJL, | JIEHHOTO MHTErpasa. OK-05, OK-
IIPUMEHEHUE Ha IPAKTUKE. KoHTposbHas pabota 06,
OK-07
Paznen 12 16
DJIeMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOATHOCTEH M MATEMATHYECKOI CTATUCTUKHU
Coneprxanue yueOHOTO MaTepuaa
Tema 12.1 [IepectanoBku, pazmenieHus, couetanuss. @opmyiibl MOACYETa COYETAHUM C TIOBTOPEHUAMU U
OcHOBHbIE IOHATHUS KOM- | 6e3, popMyJibl mojcueTa pa3MeIieHH ¢ TOBTOPEHUAMH U 6€3, (opMyIia BKIOUYEHUH U UCKITIO- 2
OMHATOPUKHU yeHuil. bunom Hprotona, GuHoMuanbHble K03()PUIIMEHTHI U X CBOMCTBA
KomOunupoBaHHoe 3aHsTHE
Tema 12.2 Coneprxanue yueOHOro MaTepuana OK-01,
CoObITHE U €ro BeposT- CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMa 0 BEpOITHOCTH CyMMBbI COOBITUH. Y CIIOBHAs OK-02,
HOCTb. CliojkeHue u BEPOATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. Teopema 0 BEpOATHOCTH MPOU3BEACHUS 2 OK-03,
YMHOXEHHSI BEPOSITHO- coObITui. CTaTHCTUYECKas! BEPOSITHOCTD OK-04,
CTeHi. KomOunupoBaHHoOe 3aHsTHE OK-05,
) ITpodeccronanbHO-OPHEHTUPOBAHHOE COJIEpKAHUE (COepHKAHNE IPUKIIATHOT'O MOTYJIS) OK-06,
Tewa 12.3 Perienue npukiIaaHbIX 33734 ¢ IpUMEHEHUE (POPMYIIbl TOJTHON BEpOSITHOCTH U (popmyiisl baiie- OK-07
BepositHOCTB B mipodec- ca. 3
CHOHAJIbHBIX 3a7a4ax
[IpakTnueckoe 3aHsTHE
Tema 12.4 Copepxanue yueOHOro MaTepuasa
I[T/Ihgipel:HaSI cryuaiinas Bunsl criyuaitHbix B%HHHHH.UOHECHCHCHHC JUCKPETHOM CITydyallHOW BEJTMYHHBI. 3a1<013 pacripe-
JIeJIeHUsl AUCKPETHOM CiTy4aiiHOM BeIMYUHBL. YUCIIOBbIE XapaKTEPUCTUKHU TUCKPETHOMN CiTydyaii- 3

BEJIMYMHA U €€ 3aKOH pac-
NpEeaCICHU

HOU BEJIMYUHEL.

KoMOuHMpOoBaHHOE 3aHATHE
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Coneprkanue yueOHOTO MaTepuaa

Tema 12.5 "
Bapuanumonssiii paa. [lonuron yactor u rucrorpaMMa. CTaTUCTUYECKHE XaPAKTEPUCTUKH PAa
DneMeHTbl MaTeMaTHye- 2
. HaOJII0AaEMBIX TaHHBIX
CKOW CTaTUCTHKH
KomOunupoBanHoe 3aHsiTHe OK-01
- 12.6 ITpodeccrnonanbHO-OPHEHTUPOBAHHOE COAEPKAHUE (COAEPHKAHNUE TPUKIIATHOIO MOLYJIs) OK 02’
ema 12. -0,
[lepBuynas 06pabOTKa CTATUCTUYECKHUX NaHHBIX. [ paduueckoe mpeacraBieHue JaHHbBIX. 0OK-03
CocrasiieHue Tadbaul u 2 ,
Haxoxxaenne cpeiHuX XapaKTepUCTUK HaOII01aeMbIX TAaHHBIX OK-04
JMarpaMM Ha MpaKTHKe ,
[IpakTUyeckoe 3aHsATHE OK-05
H
Tema 12.7 Copepxxanne yueOHOTO MaTepuaa OK-06,
Pemenne 3anay. OnemMeH- | JyemenTsl kKoMOHHATOPHKH. COOBITHE, BEPOATHOCTH COOBITHS. CII0KEHHE H YMHOKEHHE BEPO- OK-07
Thl KOMOUHATOPHUKH, T€O- | gTHOCTEH 2
pHH BEpOSATHOCTEH 1 Ma-
TEMATHYECKOHN CTAaTUCTU- | KoHTposbHas paboTa
KU
IIpome:xxyTouyHast aTTecTanus (3K3aMeH) 24
Bcero: | 219
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3. YCJOBUS PEAJIN3ALIAU ITIPOTPAMMbBI YUEBHOM JTUCIATLIMHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE 0DecneueHne
Jnist peasin3aluuy nporpaMmbl y4eOHOM AUCHUTUIMHBI TPEAYCMOTPEHBI YUeOHbIE ayTUTO-
pHM AJIs IPOBEICHUS 3aHATUI BCeX BUJIOB, IPEYCMOTPEHHBIX 00pa3oBaTeIbHOM IpOrpaMMoii, B
TOM YHCJI€ TPYNIIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTAIUN, TEKYILEI0 KOHTPOJIS U IPOMEKY-
TOYHOM aTTECTALINH, a TAK)KE IOMEIIEHUS 7151 CaMOCTOSITEIbHON paboThl, OCHAILIEHHBIE 000pY-
JIOBaHUEM, TEXHUUECKUMH CPEICTBAMU O0YUYECHHUS M MaTepUaIaMH, YUYUTHIBAIOIIUMU TPEOOBaHUS
MEXyHapOAHBIX CTaHIAPTOB!
e HarsAHble NocoOus (KOMIUIEKThI y4eOHBIX TaOJMIl, IUIAKATOB, IOPTPETOB BbIAAIO-
IIMXCS YUEHBIX-MAaTEMAaTUKOB U JIp.);
¢ uHPOPMAIIMOHHO-KOMMYHHKATUBHBIE CPE/ICTBA;
® HKPaHHO-3BYKOBBIE 10COONS;
® KOMIUICKT TEXHHUYECKON JJOKYMEHTAIIMH, B TOM YHCIIE ITACIIOPTa Ha CPeNICTBa 00y4e-
HUSI, MHCTPYKIIMU TI0 MX MCIIOJI30BAaHHUIO U TEXHUKE O€301TacCHOCTH;
e OuOIMOTCYHBIN (OH]I.

B 6ubnmnoTeunsiii hoH BXOIAT YIeOHUKH, yaeOHO-MeToquueckne KoMiuiekTsl (YMK),
o0ecreynBaroIue OCBOCHNE YUeOHO! NUCIUILINHBI «MaTreMaTukay, peKOMEHI0BaHHbIE WU
JOIYIIIEHHBIE JUIS UCTIONB30BaHuUs B MPO(ECCHOHAIBHBIX 00pa30BaTeIbHBIX OPTaHU3AIMIX, pea-
JU3YIOLINX 00pa30BaTeIbHYIO IPOrpaMMy CpEAHEro o01ero oopa3oBaHus B Ipeenax 0CBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

bubnuoreunslit (poHJ 1OMOJIHEH SHIMKIIONEIUSIMHU, CIIPABOYHUKAMU, HAyYHOMH, HAy4HO-
MONYJIIPHOM U IPYrOi JINTEpaTypor 110 MATEMATHKE.

B nporecce ocBoeHust mporpaMmsel yueOHOM TUCHUIUIMHBI «MaTeMaTuka» CTyJeHTBI
UMEIOT BO3MOKHOCTB JIOCTYIIA K JIEKTPOHHBIM Y4eOHBIM MaTepHajIaM Mo MaTeMaTHKE, HMEIO-
MIMMCS B CBOOOTHOM JOCTYIE B ceTu IHTepHET (31eKTPOHHBIM KHUTaM, ITPAKTUKYMaM, TeCTaMm,
Matepuanam EI'D u np.).

3.2. AupopmanuoHHoe odecneyeHue 00ydeHus

Jlnst peanu3aiiuy mporpaMMbl OMOIMOTEUHBIH (POH YKOMIUIEKTOBAH MEeYaTHBIMU U (UJTH)
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA U HHPOPMAIITMOHHBIMHU pECypcaMu, pEKOMEH/10BaHHBIMU
JUISL UCTIOJIb30BaHUs B 00pa30BaTeIbHOM IPOLECCE.

JIMTEPATYPA

OcHoBHasi 1uTEpaTypa:

1. Matemaruka: anrebpa U Hayajlla MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Anrebpa U Havana
MaTeMaTuueckoro aHanmmusza. 10 kmacc: 6a30BbId U yrmyOnéHHbId ypoBHU @ yueOHuk / C. M.

Hukonbckuii, M. K. IToraros, H. H. Pemernukos, A. B. llleBkun. — 10-e¢ u3m., crep. —
Mockga : [IpocBemenue, 2022. — 431 c. — ISBN 978-5-09-087768-8. — TekcT : 31eKTpoH-
HBIN /l Jlanp : AIIEKTPOHHO-OUOINOTEeYHAS cucTtema. — URL:

https://e.lanbook.com/book/334388 (mara obpamenus: 09.10.2024).
2. Marematnka: anreOpa M Hadajga MaTeMaTUYeCKOTO aHAllW3a, reoMeTpus. Airedpa u Haudana
MaTeMaTh4decKkoro ananmza. 11 kmacc : 6a30BbIf U yriayOn€HHBIN ypoBHU : yueOHUK / C. M.

Hukonwckuit, M. K. Iloranos, H. H. Pemernukos, A. B. IlleBkun. — 9-e¢ uzn., crep. —
Mockaga : [IpocBemenue, 2022. — 464 c. — ISBN 978-5-09-087641-4. — Tekcr : 37EKTpOH-
HBIN /l Jlanp : AIIEKTPOHHO-OUOINOTEeYHAS cucTtema. — URL:

https://e.lanbook.com/book/334556 (mara obpamenus: 09.10.2024).

JlonoJIHUTeIbHAS JIUTepaTypa:
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1. Bboromosnos, H. B. MartemaTtuka. 3amauu ¢ pemeHusiMH : yaeOHOe 1mocoOue A CpeIHe-
ro npodeccuoHanbHOro oopazosanus / H. B. boromonoB. — 2-¢ u3f., ucnp. u gomn. —
Mocksa : UznarensctBo Opaiit, 2023. — 755 c. — (IlpodeccuonanpHoe oOpa3oBa-
Hue). — ISBN 978-5-534-16211-0. — Tekcr : anektpoHHbIi // OOpa3oBaTenbHas 1jaT-

dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530620
KypHajbl

1. UsBectus PAH. Cep. Maremarnueckas (DyHaameHTaIbHas ouommoreka HHI'Y)
https://elibrary.ru/title_about.asp?id=7826
2. Maremaruueckuit COOpHHK (dyngameHTambHAS ounbamoTeka HHI'Y)
https://elibrary.ru/title_about.asp?id=7876
3. Bectnuk  MockoBckoro  yHumBepcuteta. Cepust 1.  Maremartuka. MexaHuka
http://elibrary.ru/contents.asp?titleid=8369
CnpaBo4yHHMK

CnpaBounas cucrema «Koncynbrant [limroc»

HuTepHeT-pecypcenl:

1. I'azera «Marematuka» U3narensckoro noma «llepBoe ceHTAOps» - [ DIeKTPOHHBIN pe-
cypc]: http://mat.1september.ru

2. MaTtematuka B OTKPBITOM KOJIJIeIKe - [ DNeKTpOHHBIN pecypc]:
http://www.mathematics.ru

3. Math.ru: Maremaruka u o6pasoBanue - [ DexktponHsiii pecypc]: htpp:\\www.math.ru

4. MOCKOBCKUI LIEHTP HENIPEPHIBHOTO MAaTEMATUUECKOT0 00pa30BaHus - [ DIEKTPOHHBIN
pecypc]: http:\\mccme.ru

5. Allmath.ru—scst MaTemaTHKa B OJJHOM MECTe - [ DIIeKTPOHHBIN pecypc]:
http:\\www.allmath.ru

6. EQWorld: Mup maremaTruecKkux ypaBHEHHUH - [ DICKTPOHHBIH pecypc]:
http:\\eqworld.ipmnet.ru

7. Exponenta.ru: oOpa3zoBarenbHbII MATEMAaTHYECKUHN CalT - [ DNeKTPOHHBIN pecypc]:
http:\\www.exponenta.ru

8. 'eomeTpuyeckuii mopTan - [ DnekTpoHHbIH pecypc]: htpp:\\ www.neive.by.ru

9. I'paduku dynkuwii - [Dnekrponnsiii pecypce]: http:\\graphfunk.narod.ru

10. InmakTiHaeckre MaTepraltbl o HHPOPMATHKE K MAaTeMaTHKE - [ DIIEKTPOHHBIH pe-
cypce]: http:\\comp-science.narod.ru

11. EI'D no matemaTHKe: MOATOTOBKA K TECTUPOBAHUIO - [ DIEKTPOHHBIN pecypc]:
http:\\www.uztest.ru

12. 3agaum o reoMeTpuu: HHHOPMAITMOHHO-TIOUCKOBAS CHCTEMA - [ DJICKTPOHHBIN pe-
cypce]: http:\\zadachi.mccme.ru

13. 3aagyHuK I TOJATOTOBKHM K OJTMMITHAJIaM 110 MaTeMaTHKe - [ DIIEKTPOHHBIN pecypc]:
http:\\tasks.ceemat.ru

14. Marematuka On-line: cipaBouHast ”H(GOpPMAIIKs B TOMOIIIb CTYACHTY - [ DJIeKTpOH-
HbI# pecypc]: http:\\www.mathem.hZ1.ru

16. MaremaTHKa B TIOMOIIb IIKOJILHUKY M CTYJCHTY (T€CThI IO MaTeMaThke on-line) -
[DnexTponnsIii pecypc]: http:\\www.mathtest.ru

17. MaremaTHKa /Uil MOCTYHAIOIIKX B BY3bI - [ DNIEKTpOHHBIHN pecypc]:
http:\\www.matematika.agava.ru

18. MaremaTHueckue OJTUMITHA/IBI M OJIMMIIMATHBIE 3a]1a4H - [ DNIeKTpOHHBIH pecypc]:
http:\\www.zaba.ru

20. MexayHapoaHbli MaTeMaTHuecKuil KOHKypc«KeHTypy» - [DneKkTpoHHbIH pecypc]:
www.kenguru.sp.ru
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https://urait.ru/bcode/530620
http://elibrary.ru/contents.asp?titleid=8369
http://mat.1september.ru/
http://www.mathematics.ru/
http://www.math.ru/
http://mccme.ru/
http://www.allmath.ru/
http://eqworld.ipmnet.ru/
http://www.exponenta.ru/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/
http://tasks.ceemat.ru/
http://www.mathem.h1.ru/
http://www.mathtest.ru/
http://www.matematika.agava.ru/
http://www.zaba.ru/
http://www.kenguru.sp.ru/

21. MeTtonuka mpernogaBaHus MaTEMATUKH - [ DJIIEKTPOHHBIN pecypc]:

http:\\methmath.chat.ru
22. MoCKOBCKasi MaTeMaTHYeCKasi OTMMITNA 1A IIKOJIBLHUKOB - [ DIEKTPOHHBIN pecypc]:

http:\\Olympiads.mccme.ru/mmo/
23. UndopmanimoHHbIe, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MAaTEpUAIIbI- [ DIEKTPOHHBIN

pecypc]: www.fcior.edu.ru .
24. Enunas KoJUTeKIuH U(pOoBBIX 00pa30BaTelIbHBIX PeCypCOB- [ DIEKTPOHHBINA pecypc]:

www.school-collection.edu.ru .
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JNCHUITIJINHBI
Oo0masn/ Pazgen/Tema THn oueHoYHBIX
npogeccuoHaNbHAA MeponpuATHi
KOMIIETeHLHsI

OK 01. Beibupats crioco-
OBl penIeHus 3a1a4 mpo-
(beccuoHaNbHOM AesATeNb-
HOCTHU IIPUMCHHUTCIIBHO K
Pa3IMYHBIM KOHTEKCTaM

P1, Tems 1.1, 1.2, 1.3 I1-0/c, 1.4

P2, Temn1 2.1,2.2,2.3,2.4,25, 2.6, 2.7 II-
o/c, 2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 IT-o/c,
3.7

P 5, Temnr 5.1,5.2,5.3,5.4,5.5, 5.6

P 6, Tems! 6.1, 6.2, 6.3 I1-o/c, 6.4, 6.5 I1-
o/c, 6.6

P7, Temst 7.1,7.2,7.3,7.4,75,7.6, 7.7 TI-
o/c,7.8,7.9,7.10

P 8 Temsr 8.1, 8.2, 8.3, 8.4

P9 Temrr 9.1,9.2,9.3,94,9.5,9.6,9.7

P. 10 Temsr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11 Temsr 11.1,11.2,11.3,11.4,115,11.6
P12 Temsr 12.1,12.2,12.3,12.4, 12.5,
12.6, 12.7

'Y cTHBIN onpoc
NuauBuyanbHas caMOCTOS -
TeabHas paboTa
[IpencraBienue pe3ysbTaToOB
MPAKTHYECKUX paboT
KoHnTposibHas padora
BrinmoiaHeHue 3a1aHnui Ha
HK3aMEHE

OK 02. Micionb30BaTh cO-
BpEMEHHBIE CPEJICTBA MO-
WCKa, aHAJIN3a U UHTEP-
nperanuu uHpopmanuu, u
MH(}OPMaLIMOHHBIE TEXHO-
JIOTUU JAJIS1 BBITIOJTHEHUS
3a/1a4 Mpo¢eCcCuOHATBHON
JeSITeITbHOCTH

P1, Temnr 1.1, 1.2, 1.3 I1-0/c, 1.4

P2, Temsr 2.1,2.2,2.3,2.4,25, 2.6, 2.7 II-
o/c, 2.8

P4, Temrr 4.1, 4.2 I1-o/c, 4.3, 4.4, 4.5

P 5, Temnr 5.1,5.2,5.3,5.4,5.5,5.6

P 8 Temsr 8.1, 8.2, 8.3, 8.4

P9 Temn1 9.1,9.2,9.3,9.4,9.5, 9.6, 9.7
P11 Temsr11.1,11.2,11.3,11.4,11.5,11.6

'Y cTHBII onpoc
WNuauBuayanbHas caMOCTOS-
TenbHas padbora
[IpencraBienHue pe3yinbTaToB
PAKTUYECKUX padoT
KonTpomnbpHas pabota
BrinosiHeHUE 3a1aHUN Ha
DK3aMEHe

OK 03. IlimanupoBats u
peann30BBIBaTH COO-
CTBEHHOE mpodeccro-
HAJILHOE U JINYHOCTHOE
pa3BHUTHE, IPEATTPUHIMA-
TENILCKYIO JICATEILHOCTD B
npodeccruoHaIbHOM che-
pe, HCIOIb30BaTh 3HAHUS
1o (PMHAHCOBOW TPaMOT-
HOCTH B Pa3JIMYHBIX JKU3-
HCHHBIX CUTYaIHsX

P1, Temn 1.1, 1.2, 1.3 II-0/c, 1.4

P2, Temn1 2.1,2.2,2.3,2.4, 25, 2.6, 2.7 TI-
o/c, 2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 [1-o/c,
3.7

P 4, Temr1 4.1, 4.2 T1-o0/c, 4.3, 4.4, 4.5

P 5, Temsr 5.1,5.2,5.3,5.4,5.5, 5.6

P & Temrr 8.1, 8.2, 8.3, 84

P12 Temsr 12.1,12.2,12.3, 12.4, 12.5,
12.6, 12.7

'Y CTHBIN Oonpoc
WHuBuayanbHas caMOCTOs-
TesIbHas paboTa
[IpencraBieHue pe3ysbTaToB
NPaKTUYECKUX paboT
KoHnTposbHas pabora
BrlilmoaHeHUe 3a1aHIN Ha
DK3aMEHe

OK 04. 3¢ ¢pexruBHO B3a-
MMOJICHCTBOBATh U pabo-
TaTh B KOJUIEKTUBE U KO-

MaHjie

P2, Temn1 2.1,2.2,2.3,2.4,25, 2.6, 2.7 TI-
o/c, 2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 [1-o/c,
3.7

P 5, Temnr 5.1,5.2,5.3,5.4,5.5, 5.6

P 6, Tems! 6.1, 6.2, 6.3 I1-o/c, 6.4, 6.5 I1-
o/c, 6.6

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 II-
o/c,7.8,7.9,7.10

'Y cTHBIN onpoc
NuauBuyanbpHass caMOCTOS-
TenbHas pabora
[IpencraBnenue pe3yabTaToB
MpaKTUYECKUX padoT
KonTpomipHas pabota
BrimoiaHenne 3a1aHuil Ha
PK3aMeHe
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OK 05. OcyiiecTBisTh
YCTHYIO Y TUCbMEHHYIO
KOMMYHHUKAITUIO Ha TOCY-
JTApPCTBEHHOM s13bIKe Poc-
cuiickon denepannu ¢
Y4ETOM OCOOCHHOCTEH
COIIMAIBHOTO U KYJIbTYpP-
HOTO KOHTEKCTA

P1, Temnr 1.1, 1.2, 1.3 II-0/c, 1.4

P2, Temn1 2.1,2.2,2.3,2.4,25, 2.6, 2.7 II-
o/c, 2.8

P 4, Temr1 4.1, 4.2 T1-o/c, 4.3, 4.4, 4.5

P 5, Temnr 5.1,5.2,5.3,5.4,5.5, 5.6

P9 Temn1 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7
P11 Temsr 11.1,11.2,11.3,11.4,115,11.6
P12 Temsr 12.1, 12.2, 12.3, 12.4, 12.5,
12.6, 12.7

'Y CcTHBIN onpoc
NuauBuayanbHas caMOCTOS -
TeabHas padboTa
[IpencraBienue pe3ysbTaToOB
MPAKTHYECKUX paboT
KoHnTposbHas padora
BrinmoiaHeHue 3a1aHnui Ha
HK3aMEHE

OK 06. ITposBnsaTh rpax-
JAHCKO-TIATPUOTHUYECKYIO
MO3UILIMIO, IEMOHCTPUPO-
BaTh OCO3HAHHOE MOBEJIE-
HHE€ Ha OCHOBE TPaJuLU-
OHHBIX 00IIIeUeIOBeYe-
CKHX LIEHHOCTEH, B TOM
YHUCJIE C yY€TOM rapMOHU-
3allMY MEKHAIIMOHAIbHBIX
U MEXPEJIUTUO3HBIX OT-
HOLICHUH, IPUMEHSTh
CTaHJapThl aHTUKOPPYII-
LIMOHHOT'O NIOBE/ICHUS

P2, Tems 2.1,2.2,2.3,24,2.5,2.6,2.7 II-
o/c, 2.8

P 6, Tems! 6.1, 6.2, 6.3 I1-o/c, 6.4, 6.5 I1-
o/c, 6.6

P7, Temst 7.1,7.2,7.3,7.4,75,7.6, 7.7 TI-
o/c,7.8,7.9,7.10

P 8 Temsr 8.1, 8.2, 8.3, 8.4

P9 Temn1 9.1,9.2,9.3,9.4, 95, 9.6, 9.7

P. 10 Temsr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11 Temsr 11.1,11.2,11.3,11.4,115, 116
P12 Temsr 12.1,12.2,12.3, 12.4, 12.5,
12.6, 12.7

'Y cTHBIN onpoc
NuauBuayanbHas caMOCTOS -
TeabHas padboTa
[IpencraBienue pe3ysibTaToOB
MPAKTHYECKUX paboT
KoHnTposibHas padora
BrinosHeHnue 3ajaHnii Ha
PK3aMEHE

OK 07. CopneiicTBOoBaTh
COXPAHEHHUIO OKPYXkKalo-
el cpeibl, pecypcocoe-
PEXKEHUIO, TPUMEHSITh
3HaHUs 00 U3MEHEHUH
KJIMMaTa, MPUHIIHIIBI Oe-
PEXITUBOTO MPOU3BO/-
CTBa, 3 (PeKTUBHO Jeii-
CTBOBATh B Upe3BbIYAIL-
HBIX CUTYaITUAX

P2, Temn1 2.1,2.2,2.3,2.4,25, 2.6, 2.7 II-
o/c, 2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 IT-o/c,
3.7

P 6, Temsn1 6.1, 6.2, 6.3 I1-o/c, 6.4, 6.5 I1-
o/c, 6.6

P 8 Temrr 8.1, 8.2, 8.3, 8.4

P9 Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7

P. 10 Temnr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11 Temsr 11.1,11.2,11.3,11.4,11.5,11.6

'V cTHBIN onpoc
NuauBuayanbHast caMOCTOS -
TeabHas padoTa
[IpencraBienue pe3ysbTaToB
MPAKTHYECKUX paboT
KoHnTposibHas pabora
BrImoaHeHue 3ajaHUM Ha
PK3aMEHE
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BOl'lpOCbI K 9K3aME€HY 0 TMCHMIVIMHE

«MareMaTHKa»

1 | Iensle u panMoOHANbHbIEC YHCIA.

2 | JlelicTBUTEIIbHBIC YHCIIA

3 | CreneHb ¢ pallMOHAIBHBIM U ACHCTBUTEIbHBIM [1OKA3aTEIIMU

4 | UppanuoHnaibHble BeIpakeHUs. CTEIEeHHbIE BbIPAXKEHUSL.

5 | Kopens n-oii creneHu U3 BELECTBEHHOTO YKCIIa.

6 | [loka3arenabHbBIC BEIPAKEHHUS.

7 | JlorapudMuuecKre BBIPaKECHUS

8 | CreneHb ¢ pallMOHAIBHBIM U ACHCTBUTEIbHBIM [10KA3aTEIIMU

9 | [IpeoOpa3oBanue nppalOHAIBHBIX, CTETIEHHBIX BBIPAXKEHUIN

10 | IIpeoOpa3oBanue MOKa3aTENbHBIX U JIOTAPU(PMUIESCKUX BBIPOKECHUN

11 | IIpsiMble U MIIOCKOCTH B IPOCTpaHCTBE. B3auMHOE paciosioskeHue MpsIMbIX U IJIOCKOCTEH.

12 | Yron Mexay miIocKOCTSIMH

13 | IIpsiMble U TUIOCKOCTH B IPOCTPAHCTBE

14 | IIpsimoyrosibHas (JieKapTOBa) CUCTEMA KOOPAUHAT B IPOCTPAHCTBE

15 Bextopsl. Moayns BekTopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB. Y MHOYKEHUE BEKTOpPA
Ha YHUCIIO0

16 | IIpoekuus BekTOpa Ha ocb. KoopauHatel Bekropa. CkajisipHOE IPOU3BEICHUE BEKTOPOB

17 | Pagunannas Mepa yria. BpamarenbsHoe qBH>KeHUE

18 | Cunyc, KocHHYC, TAHT€HC ¥ KOTAHTEHC YMCIIa

19 OCHOBHBIE TPUTOHOMETPHUECKHE TOXKAECTBA, (HOPMYJBI TPUBEACHUS. TpPUTOHOMETPHUUIECKUE
bopmyisl

20 | Pagnannas mepa yria. Pemrenue 3amaq

21 | IlpeoOpazoBaHHs TPOCTEHIINX TPUTOHOMETPUIECKHUX BBIPAKECHHIA

. Oynknuu. O0iacTh onmpeneseHruss U MHOXXECTBO 3HA4YeHHM; rpaduk (yHKIIMH, TOCTPOCHUE
rpadukoB QyHKIMIA

23 | CuHyc, KOCHHYC U TAaHT€HC CYMMBI U Pa3HOCTH YIJIOB, JIBOMHOTIO yria

24 | TIpeoOpazoBaHHE MPOCTEHIINX TPUTOHOMETPUIECKHUX BBIPAKECHHNA

25 | Croiicta pyrkmmm. [IpoMexyTKn BO3pacTaHus M yOBIBaHUS. DKCTPEMYMBI

26 | CteneHHble, MOKa3aTeIbHbIC (DYHKIIUU

27 | Jlorapudpmuveckne GyHKIMN

28 | Tpuronomerpuueckue GyHKIUH

29 | OyHKIUMYU ¥ UX CBOMCTBA, U UX rpaduku

33




30

CrenenHsble, MOKa3aTelbHbIE, JOrapupMUUecKue (QyHKINU

31 | Tpuronomerpuueckue QyHKIUU

32 | Muororpannuku. [Ipusma. Ky6

33 | Ilupammuna. [IpaBunbHast nupamuaa. Y cedenHas nupamuaa. Terpasap

34 | IlpeacraBieHue O NpaBUIbHBIX MHOTOIPaHHUKAX

35 | [Ipuzma. Ky6

36 | Ilupammuna. [IpaBuibHBIE MHOTOIPAaHHUKU

37 | Tena u MOBEPXHOCTH BpAILICHUS

38 | IlocnenoarenbHocTU. CIOCOOBI 33/1aHUS M CBOMCTBA YMCIIOBBIX IOCJIEA0BATENBHOCTEN

39 | IlpousBomHas. [lonsTHE O TPON3BOAHON (HYHKIINH, €€ TEOMETPUICCKUHA U (PU3HUECKUI CMBICIT.

40 [TpumeHeHne MPONU3BOIHON MTEPBOTO U BTOPOTO MOPSAKA K UCCIEAOBAHUIO (PYHKIIUU U TIOCTPO-
eHuto rpaduka.

41 | Tena BpaimieHus

1 IIpon3Bo/iHbIE OCHOBHBIX 3J€MEHTapHBIX (yHKUMH. [Ipon3BO/IHBIE CYyMMBI, Pa3HOCTH, NPOU3-
BEJICHUS, YACTHOT'O

43 | IlepBooOpazHast 1 HHTErpaj

14 [IpuMeHeHHEe OnpeeICeHHOI0 MHTerpajga A HaXO0XJIEHHs IUIOIAAu KPUBOJIMHEHHOMN Tpare-
012071

45 | O6bem MHOTOrpaHHUKOB. O0OBEM Ten BpauieHus. [lonobue ten

46 | PanuoHasbHBIE, HPpAlMOHATIBHBIEC YPABHEHUS

47 | Iloka3zarenpHble U JOTapU(PMUUECKHE YpaBHEHUS

48 | TpuroHoMeTpu4ecKrue ypaBHEHUS

49 | CucteMbl MOKa3aTeIbHBIX U TPUTOHOMETPUYECKUX YPaBHEHUIN

50 | PanuonanbHbIe, HppallMOHAIbHBIE HEPABEHCTBA

51 | [lokazarenabHble U TPUTOHOMETPUUECKHE HEPABEHCTBA

52 | PanmoHanbHBIE, UPPAIMOHATIHHBIE HEPABECHCTBA

53 | IlokasarenbHble HEPAaBEHCTBA

54 | Jlorapudmudeckre HepaBeHCTBA

55 | Jlorapupmuueckue ypaBHEHHUs

56 | Mcmonk3oBaHue CBOWCTB U TpaguKoB ()YHKIMI TIPH PEIICHUH YPaBHEHUI 1 HEPABEHCTB

57 | MeToa MHTEpBAJIOB

58 | Tpuronomerpuueckue ypaBHEHHs U HEPABEHCTBA

59 | Merojpbl perieHus MoKazaTelbHO-T0rapu(PpMUYECKIX YPaBHEHUH U UX CUCTEM

60 | MeTobl pereHus oKa3aTeIbHO-IOTapU(PMUIECKUX HEPABEHCTB U KX CUCTEM
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OnucaHue wKa. oyeHU8aHus

Nuankaropsl HEY/10BJIETBOPH-
YI0BJIETBOPHUTEIbHO X0po11I0 OTJIMYHO
KOMIIeTeHHH TeJIbHO
. YpoBeHb 3HaHUH B YpoBeHb 3HaHUI
YpoBeHb 3HAHUI
MuHUManbHO AOIY- 00BeMe, COOTBET- B 00BEMeE, COOT-
IHonHoTa 3HA HIHZAE MHTTHMATH= CTUMBII YPOBEHb 3Ha- | CTBYIOIIIC orpa eTC €
JIHOTA 3HA- . - | cTB M IIPOTpaM- | BETCTB M
., HBIX TPEOOBAHMIA. . yp YIOm porp yrorit
HUIA VIMEIIH MECTO T Hul. Jlonmymieno MHO- | Me moArotoBku. Jo- porpaMMme moJi-
Py ro HerpyObIX OMIMOKH. | MYIICHO HECKOJIBKO rOTOBKH, 0€3
Oble OITMOKHY.
HErpyObIX OIUOOK OIIHOOK.
IIponemoncTpu-
[TponemoncTpupoBa- OBaHbI BCE OC-
[TponemoncTpupoBa- e Thup p
[Ipu pemenuu HBI BCE OCHOBHEIE HOBHBIC YMCHHSI,
HBI OCHOBHEBIE yYMe-
CTaHJIaPTHBIX 3a- yMeHUsl. Pelenbsl Bce | pelieHsl Bce 0c-
Husl. Pemiens! tumo-
Ja4q He TIPOJACMOH- OCHOBHBIC 33/J1a4H C HOBHBIC 3/1a4H C
Hanu4yue yme- BBIE 3a/1a4U C HETPY-
. CTPUPOBAHBI OC- HEerpyObIMH OLIMOKa- | OTJAEIbHBIMH He-
HHI OBIMH OIITMOKAMHU.
HOBHBIC YMCHHS. MU. BBINIONHEHBI BCE | CYIIECTBEHHBIM
BrinosHensl Bee 3a-
Nwmenu mecto rpy- 3aJlaHusl, B IIOJHOM HEJ0YETaMH, BbI-
JaHUS HO HE B IOJI-
ObIe OIIMOKH. 00BbEME, HO HEKOTO- MMOJIHEHEI BCE 3a-
HOM OoOBEME.
pbI€ C HeIoUeTaMHu. JaHMs B TIOJTHOM
o0BeMe.
CdopmupoBaHHOCTH
CdopmrpoBaHHOCTh (bopmup CdopmupoBan-
KOMIICTCHIINH B II€-
KOMIIETEHITH COOT- HOCTH KOMITCTEH-
Kowmmerenmus B JIOM COOTBETCTBYET
. BETCTBYET MUHU- [[UU TIOJTHOCTBIO
MIOJIHOM Mepe He TpeOOBaHUSM, HO €CTh
MaJIbHBIM TPeOOBaHHU- COOTBETCTBYET
copmupoBaHa. Heno4eTsl. Mmero-
am. Umeroruxcst 3Ha- . TpeOOBaHUSM.
Nwmeromuxcs 3Ha- . . IIUXCs 3HAHUH, yMe-
. . HUH, YMCHUH, HaBbI- o Nwmerormmxcst
Xapakrepu- HUH, YMEHUH, HUH, HABBIKOB U MO- . .
KOB B I[€JIOM JIOCTa- 3HAHUU, YMEHUH,
cTuka cdop- HABBIKOB HEJIOCTa- THUBAIIAU B TEJIOM JIO-
TOYHO JIJISl PEIICHHUSI HABBIKOB U MOTH-
MHPOBAHHOCTH | TOYHO JUIS pelle- CTaTOYHO JJIs pellie- .
MPAKTHYECKUX (Tpo- Balli{ B TIOJTHOM
KOMIIETEHIMM | HUS IPAKTUYECKUX HUS TPAKTHYECKUX
(dbeccroHaNbHBIX) 3a- Mepe J0CTaTOYHO
(mpodeccronab- (mpoeccoHANBHBIX)
nad, Ho TpeOyercs JUIS pelleHus
HBIX) 3a7a4. Tpe- 3a/1a4, HO Tpedyercs
JIOTIOJTHUTEITLHAS CJIOKHBIX TPaK-
OyeTcsi TOBTOPHOE JIOTIOJTHUTENbHAs
MIPAKTHKA TI0 OOJIh- TUYecKux (mpo-
o0yueHue MPaKTHUKa IO HEKOTO-
LIMHCTBY IPAaKTHYE- (eccuoHaNbHBIX )
pBIM TIpoheccuoHamb-
CKHX 3aj1ad. 3ajay.
HBIM 33]ja4aM.
Yposenn
copMupoBaH- . . .
(bopmup Huzkuit Hwxe cpennero Cpennnii Beicokuit
HOCTH KOMIIe-
TeHI Ui
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