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IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma yuebHoro npeamera «MaTemaTrkay SBISETCS YaCThIO OCHOBHOM
npodeccnoHabHOM 00pa3oBaTeIbHON IporpaMmel —o0 mpogeccun 15.01.37 Ciecapb-Hajaagunk
KOHTPOJIbHO-U3MePUTEJIbHbIX IPUOOPOB U ABTOMATUKHU

YyeOHassquciuuimHa «MareMaTika» BXOAHWT B 00s3aTENBHYIO 9acTh 001e00pa3oBaTeIbHOTO
[MKJIa ¥ U3y4YaeTcs Ha yriayOlIEHHOM YPOBHE.

[IporpaMmMa mo MaTeMaTWKEe Ha ypOBHE CpeaHero obmero oOpa3oBaHusi pazpaboTaHa Ha
ocioBe DPI'OC COO ¢ yuéroM COBPEMEHHBIX MHPOBBIX TPEOOBAaHMM, NPEABIABISICMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPATUIMA POCCUHUCKOTO oOpa3oBaHus. Peanusamnus mporpaMMsl
[0 MaTeMaTHKe 00ecleyuBaeT OBJa/ICHHE KIIOYEBBIMU KOMIIETEHIUSIMHU, COCTABIISIOIIMMU OCHOBY
IUI. CAaMOPa3BUTHSI M HENIPEPBHIBHOTO 00pa30BaHMUs, LEIOCTHOCTh OOLIEKYIbTYPHOTO, TUYHOCTHOTO U
MO3HABATEIBHOTO Pa3BUTHS JIMYHOCTU oOydaromuxcs. B mporpamme 1o MareMaTuke y4TE€HbI UJIEU U
nosioxkeHuss KoHIenuu pa3BuUTUST MaTeMaTHueckoro obpasomanusi B Poccuiickoit ®enepanuu. B
COOTBETCTBMM C Ha3BaHUEM KOHIEIMIUH, MaTeMaThuyeckoe oOpa3oBaHUE [OJKHO, B YaCTHOCTH,
MPEJOCTABIATE KAXKAOMY OOydYaromeMycsi BO3MOXHOCTh JIOCTHIKCHHS YPOBHS MaTeMaTHUECKUX
3HaHUN, HEOOXOJUMOTO Ul JalbHEWIEH YCIenHON XU3HU B o0miecTBe. FIMEHHO Ha pelieHue 3Toit
3aJjauM HalelieHa MporpaMMa 1o MaTeMaTuke 0a30Boro ypoBHs. B smoxy mudpoBoii Tpanchopmamm
BceX cep YeloBEUYECKOM IeATETbHOCTH HEBO3MOXKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM
0e3 06a30BOI1 MaTeMaTHYECKOW MOATOTOBKU. YK€ B IIIKOJIE MAaTEMATHUKA CITY>KUT OIMOPHBIM IPEIMETOM
JUIS W3YYEHHsS] CMEXKHBIX AMCHUIUIMH, a B KH3HU IIOCTE MIKOJBl peajbHOW He0OXOIUMOCTHIO
CTAaHOBUTCSl HENpPEpPBIBHOE 00pa3oBaHKE, YTO TPeOyeT MOJIHOLEHHON 0a30BOi 001Ie00pa3oBaTeaIbHON
MOATOTOBKH, B TOM YHCIIE U MAaTeMAaTUYECKO. DTO 00YCIOBICHO T€M, UTO B HAILIM JHU PACTET YHUCIIO
CIIEMANBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTUKA: H B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTMUECKUX O0JIACTAX, U Jake B TyMaHUTapHbIX cepax. Takum
o0pa3om, Kpyr OOyYaromuxcs, IUIsi KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM IPEAMETOM,
CYILIECTBEHHO PacCIIUpPsIEeTCS.

OOydenune wmareMaTHKe Ja€T BO3MOXKHOCTh pPa3BUBATh Yy OOYdYalONIMXCS TOYHYIO,
palMoHaNbHYI0 UM MH()OPMAaTHUBHYIO peyb, YMEHHME OTOMpaTh Hambosee MOIXOMAIIME S3bIKOBBIC,
CHMBOJIMYECKHE, Tpaduveckue CpeAcTBa Ui BBIPAXKEHUS CYXACHHH ¥ HarJIHOTO WX
npencrapieHus. HeoOXOAMMBIM KOMIOHEHTOM O0IIed KyJbTypsl B COBPEMEHHOM TOJIKOBAaHHH
ABIIsIETCS 001Iee 3HAKOMCTBO C METOAAMHU MTO3HAHUS JICHCTBUTEILHOCTH, TIPEACTABICHUE O TIPEAMETE
METOZI€ MaTeMaTUKH, €ro OTJIWYHUA OT METOJOB €CTECTBEHHBIX M TyMaHHUTApHBIX HaykK, 00
0COOEHHOCTSIX TPUMEHEHHS MaTeMaTHKH JUIsl PEHICHHS HAyYHBIX W TPUKIATHBIX 3amad. Takum
o0pa3oMm, MaTeMaTHiyeckoe oOpa3oBaHHME BHOCUT CBOH BKiaj B (hopMUpOBaHHE OOIIEH KyJIbTYphI
yenoBeka. M3ydeHne MaTeMaTHKU CITIOCOOCTBYET SCTETUYECKOMY BOCITUTAHHUIO YEIOBEKA, TOHUMAHHIO
KpacoTbl M M3SIIECTBA MAaTEMAaTUYECKMX PpACCYXIEHHUH, BOCHPUSATHIO TE€OMETPUYECKUX (QOpM,
YCBOGHHIO HJIE CHMMETPHH.

[TpuoputetHpiMu 1ensasMu  oOydenus wMatematuke B CIIO sBusrorcs:  ¢dopmupoBaHue
[EHTPATbHBIX MaTEeMAaTUYECKUX MOHATUH (YHCIIO0, BEIWYMHA, TeOMETpruYecKas Qurypa, nepeMeHHas,
BEPOSITHOCTH, (DYHKIIMSA), 00€CIIEUNBAIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
oOpa3zoBaHMsl OOYYaIONIMXCS; MOJBEACHWE OOYYaIONMIMXCS Ha JIOCTYIIHOM Ui HHX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATHKU U OKPY)KAIOIIEro MHpa, MOHUMaHHE MATeMaTUKH KaK 4acTu
oOmIell KyJNbTyphl YeJIOBEUECTBA; pa3BUTHE WHTEIUICKTYAIBHBIX W TBOPUYECKUX CIIOCOOHOCTEH
o0yyaroImuxcs, M03HaBaTeIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKIX YMEHUH, KPUTHUHOCTH MBIIIJICHUS,
WHTEpeca K M3YyYCHWIO MaTeMaTWKH, QOopMHpoBaHWE (YHKIMOHATHHOH  MaTeMaTHYECKOU
TPaMOTHOCTH: YMEHHUS PACO3HABaTh MATEMAaTUYECKUE aCTIEKThI B PEAIbHBIX KU3HEHHBIX CUTYalUAX U
NpU W3yYeHWH APYTUX YYeOHBIX MPEIMETOB, TPOSBICHHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MATEeMATHKU W CO3JaBaTh MaTeMAaTUYECKHUE MOJETH, MPUMEHSTH
OCBOCHHBI MaTeMaTHUYeCKWI ammapaT JUisd pelIieHUs MPaKTHKO-OPHEHTHUPOBAHHBIX — 3aj1ad,
WHTEPIPETHPOBATh U OLIEHWBATh TOJTYYEHHBbIE pe3ynbTaTbl. OCHOBHBIMU JIMHUSMHU COJICPKAHUS
marematuku B CIIO sBmstores: «Yumcnma W BeIYHCHECHHSY», «AnreOpay («Anredpamdeckue



BBIpaXEHUS», «YpaBHEHUS M HEpaBeHCTBay»), «Hauama maTemarnueckoro anamuza», «l'eomerpusi»
(«'eomerpuyeckre Qurypsl U UX CBOWcTBa», «VI3MepeHHE TI'E€OMETPUYECKUX BEIUYHMHY),
«BeposTHOCTh U cTatucTUKay. JlaHHBIE JIMHUM Pa3BUBAIOTCS MAapaJUIEIbHO, KaXK/1asi B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCUMO OJHAa OT JPYyroid, a B TECHOM KOHTAaKTE U
B3aumoJeiictBu. Kpome 3Toro, ux o0beInHsET JJOrHuecKas COCTaBIIAIONIAs, TPAAULMOHHO MIPUCYIIAs
MareMaTUKe ¢ TMPOHU3BIBAIONIAS BCE MATEMaTUYECKUE KYpChl M  COAEpKaTelIbHbIC JIMHUU.
ChopmymupoBannoe B PI'OC COO tpeboBaHuE «BlIaJcHUE METOJIAMU JOKA3aTEIbCTB, aIrOPUTMAMHU
pelieHus 3ajaad, yMeHue (GOopMyITHpOBaTH OMPEICIICHUs, aKCHOMBI M TEOPEMbI, NMPHUMEHSTH WX,
MIPOBOANTH [IOKA3aTEeNbHBIE PACCYKICHHUS B XOJ€ PELICHHUS 3aJau» OTHOCHUTCA KO BCEM Y4YeOHBIM
Kypcam, a (GOpMHUPOBAHKE JIOTHUECKUX YMEHHUH paclpeaesieTcs o BceM rogaM oOydeHHUs Ha yPOBHE
cpennero obmero ooOpaszoBanusa. B coorBerctBUM ¢ DPI'OC COO wmaremaTuka SIBISETCS
00s3aTeTPHOMIMCIIUIUIMHON Ha JIaHHOM YypoBHE oOpaszoBanus. [Iporpammoii mo wmareMaTtuke
IpeycMaTpuBaeTcsl u3yuyeHue yuyebHoro npeamera «MaTemaTtukay B paMkax TpEX y4eOHBIX KYPCOB:
«Anrebpa M Hadajla MaTeMaTHYecKoro aHaiuza», «l'eomerpusi», «BeposSTHOCTP M CTaTUCTUKAY.
dopMHUpOBaHUE JOTHUYECKUX YMEHHUI OCYIIECTBISETCS HA MPOTSHKEHUH BCEX JIET 00y4YeHUs Ha YPOBHE
cpemHero oOmiero o0pa3oBaHUs, a AJIEMEHTHI JIOTUKH BKIIIOYAIOTCS B COJCP)KAaHUE BCEX HA3BAHHBIX
BbIIIIE yUeOHBIX KYypPCOB.

B paboueii nporpamme MpeACTaBICHO npo¢eccHoOHATbHO-OPUEHTHPOBAHHOE
cojepkaHUey4eOHOTrO TMpeAMeTa, MpearoJiaraillee CUTYaTUBHOE HCIIOJIIb30BaHHE  y4eOHOro
Marepuaia ¢ MNpodecCHOHATBHBIM COACPKAHUEM MPAKTHYECKOTO XapakTepa, CIOCOOCTBYIOIIEE
(OpMUPOBAHHIO YCTOMYMBOM MOTHBAllMM M LIEHHOCTHOTO OTHOIICHHS K MOJy4aeMoil mpodeccud,
poecCHOHATEHO 3HAYUMBIX Ka4eCTB JINYHOCTH, OOIIHUX ¥ MPO(ECCHOHATBHBIX KOMITCTEHITHH.



O0bem yueOHOT0 mpeamera

O06bem yuebHOro npeamera

Bcero akageMmu4yeckux 4acoB

OO6mas Tpya0€MKOCTh Y4eOHOTO TIpeIMETa 326
B TOM YHCJIE
Bo B3anmopeiicTBuu ¢ mipenogaBaresieMm 320
B TOM YHCJIE
JIEKIIUU, YPOKHU 220
MPAKTUYECKUE 3aHATHUSA 100
CamocTtosTenpHas pabota 00ydaromuxcs 0
[TpomexyTouHas aTTecTanus (IK3aMeH) 6




Conep:kanue y4eOHOr0 npeamera

OcHOBHBIMU JMHUAMU cojepkanuss MateMmaTuku CIIO sBistorcs: «YHucia u BBIYUCICHUSD,
«Anrebpa»  («AnreOpanueckue  BbIpOKEHUSA», «YpaBHEHMsT M HepaBeHCTBa»), «Hauana
MaTeMaTHYeCcKoro aHaiausa», «I'eomerpus» («I'eomerpudeckue Gurypbl 1 Ux cBocTBa», «M3mepenue
F€OMETPUUYECKUX BEJINYUH»), «BeposTHOCTs UM cratucTuka». JlaHHBIE JMHUM pa3BUBAIOTCS
napajiesIbHO, KaXkJasi B COOTBETCTBUM C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBUCUMO OJHA OT
Apyroii, a B TECHOM KOHTaKTe W B3auMojeicTBuu. Kpome 3TOro, mx OOBEOMHSET JIOTHYeCKas
COCTABJIAOLIAs], TPAJULMOHHO IpUCYIAs MaTeMaTHKe M IPOHM3bIBAIOINAS BCE MaTeMaTHYECKHe
Kypchl U conepxarenbuble auHHA. ChopmynupoBanHoe B ®PI'OC COO tpeboBaHue «BIaICHHE
METOAAMHU JI0Ka3aTeNbCTB, AITOPUTMAaMHU pELICHUs 3ajad, yMeHHe (OopMyJIMpoBaTh OIpeesICHHs,
aKCUOMBI M TEOPEMBI, NIPUMEHSTh WX, IIPOBOJUTH OKA3aTEJIbHBIE PACCYXKIECHMSI B XOJE PEIICHUS
3aJjau» OTHOCUTCS KO BCEM Y4eOHBIM KypcaM, a (hopMUpOBaHHE JIOTHYECKUX YMEHUI pacnpesensercs
10 BCEM rojam oOy4YeHHs Ha ypOBHE cpeaHero oomero oopazoBanus. B coorsercteuu ¢ I'OC COO
MaTeMaTHKa SIBJsIeTCs 0043aTelbHONANCIUILIIMHON Ha JaHHOM ypoBHE oOpa3zoBanus. [Iporpammoii mmo
MaTeMaTHKe IpeayCMaTpUBaeTCsl H3yueHue yuyeOHoro mpenMera «MaremaTHka» B paMKax TpPEX
yueOHBIX KypcoB: «Anredpa M Hayajla MaTeMaTHYECKOro aHanu3ay, «['eomerpus», «BeposaTtHocTs u
cTaTucTuka»y. POpPMUPOBAHME JIOTMYECKUX YMEHHMM OCYLIECTBISETCS Ha HNPOTSIKEHUM BCEX JIET
o0yuyeHMsT Ha YpOBHE CpeaHero oomero oOpa3oBaHHUS, a 3JEMEHTbl JIOTUKM BKIIIOYAIOTCA B
CoJIep’KaHuE BCEX HA3BaHHBIX BbIIIE YUEOHBIX KypCOB.



[InanupyeMble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

I/IsyquHe MaT€éMaTUK Ha YPOBHE OCHOBHOI'O 0611161"0 O6p330BaHI/I${ HaIpaBJICHO Ha

JOCTHUXKECHHE OOYYAIOIIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTOB OCBOEHUS Y4eOHOTO IIpeaMeTa.

JIMYHOCTHBIE Pe3yJIbTAThI
B pesynpraTe u3ydeHHS MaTeMAaTHKHM Ha YPOBHE CpEeIHEro oO0mero oOpa3oBaHus y

oOyuatorerocst OyayT chopMUPOBaHbI CIIEAYIONINE JUYHOCTHBIE Pe3yJbTAThI:

1)

2)

3)

4)

S)

6)

7)

8)

2pasrcoancko20 eocnumanua:cHopMUPOBAHHOCTh TPAKAAHCKONW IO3UIMM OOydaromerocs Kak
aKTUBHOI'O U OTBETCTBEHHOI'O YJE€HAa POCCHMCKOro oOIIecTBa, MPEACTaBIEHUE O MAaTEMATHYECKUX
OCHOBAX (DYHKIIMOHHUPOBAHUS PA3TIHYHBIX CTPYKTYD, SBICHHM, MPOLEAYP IPAXKAAHCKOTO OOIIEeCTBA
(BBIOODBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJIEHCTBOBAaTb C COLMAIBHBIMM HHCTUTYTaMHU B
COOTBETCTBHUH € UX (YHKIIMSIMHU U Ha3HAYCHUEM;

nampuomuyieckozo eocnumanus: cHOpMUPOBAaHHOCTb POCCUMCKOM I'pakJaHCKONH MJIEHTUYHOCTH,
YBOKEHHs K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMaTHUKHM, LIEHHOCTHOE OTHOUICHHE K
JOCTUKEHHUSM POCCUHCKUX MAaTEMATUKOB U POCCUHCKON MaTeMaTH4ECKON LIKOJIbI, UCIOJIb30BaHUE
STHX JIOCTHKCHUHU B IPYTHX HAyKaX, TEXHOJOTHAX, c(hepax SKOHOMHUKH;

0yYX06HO-HPAGCMEEHHO20 60CNUMAHUA: OCO3HAHUE TyXOBHBIX LIECHHOCTEH POCCUICKOIO HapoJa,
c(OPMHPOBAHHOCTh  HPAaBCTBEHHOTO CO3HAHUS, OSTHUYECKOTO TIIOBEACHUS, CBSI3aHHOTO C
IIPAKTUYECKUM IPUMEHEHUEM JOCTHIKECHUM HAYKH U IEATEIbHOCTBIO0 YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IIOCTPOCHUE YCTOMYMBOIO OyayILEro;

ICMEMUYECKO20 60CHUMAHUA: HCTETUYECKOE OTHOLIEHHME K MHpY, BKIKOYas OCTETHKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN, O0BEKTOB, 3a/1a4, PEIICHUH, PacCyk1€HUH, BOCIIPUMMYHUBOCTh
K MaTeMaTUYECKUM aclleKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

Qusuueckozo eéocnumanua: cHoOpMUPOBAHHOCT YMEHHUSI NPUMEHATh MATEMAaTHUECKHE 3HAHUS B
UHTEepecax 370poBOro M 0Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOILICHHE K CBOEMY
3I0pOBBIO (370pOBOE MHUTaHUE, COAJAHCUPOBAHHBIM pPEXUM 3aHATHM M OTHAbIXa, pEryJspHas
¢usnyeckas aKkTHUBHOCTb), (PU3UUYECKOE COBEPIIEHCTBOBAHME NpPU 3aHATHSIX CIIOPTHUBHO-
030POBHUTEIBHON JEATEIBHOCTBIO;

mpyo00eo20 eéocnumanusa: TOTOBHOCTb K TPYJy, OCO3HAHHE IIEHHOCTU TPYAONIO0Us, MHTEpeC K
pa3nuuHbIM cepaM NpopecCHOHANbHON MAESITEeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€
MPUIIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BhIOOp Oynymieil mpodeccuu U pearn3oBbIBaTh
COOCTBEHHBIE KH3HEHHBIE IUIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YECKOMY OOpa30BaHHUIO
U caMo00Opa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MIPAKTHUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBJIECHHOCTH;

IKON02UUECKO20 80CRUMARUA:CHOPMUPOBAHHOCTh  HKOJIOTUYECKOM  KyJIbTyphl, TOHUMAaHHE
BIIMSHUS COLMAIIBHOOKOHOMUYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM CpEeJbl,
OCO3HaHME TJIO0ANIBHOTO XapakTepa HKOJOTHMUECKUX IMpo0JieM, OpHUEHTalus Ha NpPUMEHEHUE
MaTeMaTHYeCKUX 3HAHWM Juis pelieHus 3ajad B o0JacTU OKpYy)Karollled Cpelbl, IIaHUPOBaHUE
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXHBIX IIOCJIEICTBUN JIJIs1 OKPYIKAIOILEH Cpebl;

YEeHHOCMU HAYYHO20 NO3HAHUA: CHOPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKd M  OOLIECTBEHHOW TMPAKTUKH, ITOHMMaHUE
MaTeMaTHYeCKOM HayKh Kak c@epbl 4YelOoBeUYeCKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTU AJI Pa3BUTHsI LIMBUIU3ALMHU, OBJAJCHUE S3BIKOM MAaTEMaTHMKH M MaTeMaTHYECKOMN
KyJbTypOM Kak CpEACTBOM TIO3HAHUSA MHpaA, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO H
HCCIIEA0BATENbCKYIO AEATENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

MertanpeameTHbie pe3yJIbTaThl
B pesynpraTe OCBOEHMsSI MPOrpaMMbl [0 MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETo

obOpazoBanust y oOydaromierocs OynyT  copMHpOBaHBl  MeTamlpeAMETHbIE  Pe3yJIbTaThl,
XapaKTepU3yIOIINEeCs OBJIJICHUEM YHHUBEPCAIbHBIMU MI03HABATEJIbHBIMU NEeUCTBUAMM,



YHUBEPCAJIBHBIMA ~ KOMMYHMKAaTUBHBIMH ~ JEHCTBUSIMH M  YHUBEPCAIBHBIMH  PETYJIATHBHBIMHU
neiictBusiMu. Ilo3HaBaTenbHble YHUBEpCcallbHBIE YueOHbIC AeWCTBUS ba3oBble oruueckue AeHCTBUA:
BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTHYECKUX OOBEKTOB, IOHATHH,
OTHOWICHUHA MEXIY THOHATHAMH, (OPMYIMPOBATH OMNpPEICNICHHUs IOHATUH, YCTaHABJIMBAThH
CYLIECTBEHHBI NpPU3HAK KJIacCU(UKALMU, OCHOBaHUS A OOOOINEHUS M CpaBHEHUS, KPUTEPUU
MPOBOJMMOIO  aHANW3a; BOCIPHHHMATh, (OpPMyTuUpOBaTh M  MPeoOpa3OBBIBATH  CYXKICHHS:
yYTBEpAMUTENIbHbIE W OTpULATEIbHbIC, €IWHUYHBIE, YacTHble U OOLIUe, YCIOBHBIC; BBIABIATDH
MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUns B (akTax, NaHHBIX, HAOIIOAEHUSIX
U YTBEPXKIEHUSX, [IpeIaraTb KpUTEPUU IS BBIABICHUS 3aKOHOMEPHOCTEH M NIPOTUBOPEUYUH; €IaTh
BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKHM, IEAYKTUBHBIX W HMHAYKTUBHBIX YMO3aKJIIOUCHUH,
YMO3aKJI4YECHUH 110 aHAJIOTUH;

OcBoeHue yueOHOTO MpeaMeTa CrocoOCTByeT (GOPMHUPOBAHHMIO OOIIMX M MPOQPECCHOHATBHBIX
KOMIIETEHLIHM:

OK O0I. Bsibupare cmoco0bl pemeHuss 3anad  OpodeCCHOHANBHOW  JIESTENbHOCTH
MPUMEHUTETHHO K Pa3TUYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBA TIOMCKA, aHAIW3a M MHTEPHpeTaluu
uHbopManmui # HMHOOPMAIIMOHHBIE TEXHOJIOTUH IS BBINOJIHEHHUS 3a1ad  MpodecCHOHAIBHOM
NesITeNIbHOCTH;

OK 03. IlmanupoBaTh W peaTM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE W JMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENHCKYIO ACITEILHOCTh B MpodeccuoHalbHOM chepe, NCIoNb30BaTh 3HAHUS
10 MTPABOBO M (PMHAHCOBOI IPaMOTHOCTHU B PA3JIMUHBIX KU3HEHHBIX CUTYAIIHIX;

OK 04. D¢ dexTuBHO B3auM0oIeHCTBOBATh U pabOTaTh B KOJIJICKTUBE M KOMAH/IE;

OK 05. OcymiecTBasiTh YCTHYIO U MHCbMEHHYI0 KOMMYHMKAIIMIO HA IOCYIapCTBEHHOM SI3bIKE
Poccuiickoit deaepaiuu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIposiBAsTH Ipa’kIaHCKO-TIATPUOTHYECKYIO TMO3UIINI0, AEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPATUIIMOHHBIX POCCHUMCKHUX TYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIIe
C Y4E€TOM rapMOHHU3ALUN MEKHAIIMOHATBHBIX 1 MEXPEIMTHO3HBIX OTHOIICHUH, TPUMEHSATh CTaHIapTHI
AHTUKOPPYIIIMOHHOTO OBEJICHHUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKPY’KaIOLIEH Cpefibl, pecypcocOepeKeHNI0, TPUMEHITh
3HaHUs 00 U3MEHEHUU KJIMMaTa, IPUHIMITBI OEpeXIIMBOro MPOU3BOACTBA, 3PPEKTUBHO AEHCTBOBATh B
Ype3BBIYANHBIX CUTYAIX;

OK 08. Hcnonp3oBaTh cpeAcTBa (PU3MUECKOM KyJIbTYpbl JUISI COXPAaHEHHUS M YKpEIUICHUS
3I0OPOBBSI B TIpoliecce NMPOPECCHOHATBHON AEATENILHOCTH M TOAJCPXKAaHUSA HEOOXOAUMOTO YpPOBHS
¢bu3n4ecKoil MoAroTOBIEHHOCTH;

OK 09. Ilonb3oBarbcs npohecCHOHATBHOW JOKYMEHTAallMe Ha TOoCyJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.



CIIO u ®I'OC COO Kk pe3yabTaraM 0CBOeHHsI 00pa30BaTeJIbHOM NMPOrpaMMbl B pa3pe3e y4e0HOro npeamera

IInanupyemsie pe3yJbTaThbl 00y4eHHSA

K Pa3JIMYHBIM
KOHTCKCTaM

- UHTEpEeC K pa3IMYHBIM chepam
poeCCHOHAIBHON IeATETHHOCTH,
OBnaneHve  yHUBEPCAIbHBIMH
II03HaBaTCJIIbHBIMU I[GflCTBI/ISIMHI

a) 6a30BbIe JIOTMUECKUE ICHCTBHUSL:
- caMoCTosSTeNnbHO  (GOpMyIupoBaTb U
aKTyaJu3UpoBaTh MpodieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN NMPHU3HAK WU
OCHOBAaHHA JIA CPAaBHCHMUA, KJ'IaCCI/I(l)I/IKaHI/II/I )51
00001IeHHS;

- ONpEeNeNsATh LEeIH MACATEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHU UX JTOCTUKEHHUS;

- BBIABJISITh 3aKOHOMCPHOCTH U IMTPOTHUBOPECUNA B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB ILEIISM,
OLICHUBATb PUCKU HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,
- pa3BUBaThb KpEATUBHOE MBILIUICHUE IpU
PEIICHUHN XU3HCHHBIX HpO6J'IeM

y4eOHBIMH

Oo0mmue
KOMIeTeH U
n JIMYHOCTHBIE U META NMpPeAMeTHbIE IpenmerHbie
OK 01 - TOTOBHOCTh K TPYAY, OCO3HAaHHE LEHHOCTH |-BJIAJIETh METOAMH J0KA3aTeIbCTB, AITOPUTMAMH PEIICHHS 33/1a4; YMEHHUE
Br16upats MacTepcTBa, TPYA0T00HE; (bopMyIHpOBATH OIpEIEIICHUS, aKCHOMBI U TEOPEMBI, TPUMEHSThH UX,
CIIOCOOBI - TOTOBHOCTh K aKTHBHOH JIEATEIHHOCTH | IPOBOAUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJIE PELICHUS 3a/a4;
PELICHHS 3329 | TEXHOJIOTHIECKOM u COILIMAIIBHOM | - YMETh ONEPUPOBATH MOHATUAMU: CTEIIEHb YUCIIA, JOTapU(pM YUCIIa; YMEHHE
npodeccroHa bH| HAPABIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATS, | BHIIOIHATH BEIYMCICHNE 3HAYCHUH U TPeoOpa30BaHus BBIPAKEHUH CO
0ii IIEITENBHOCTH| IUIAHUPOBATh M CaMOCTOSITEJIBHO BBIMOJHATH | CTETICHSMH H JOrapuQMaMu, IpeoOdpa3oBaHusl JpOOHO-PAIMOHATIBHBIX
MIPUMEHHUTEIBHO | TAKYIO JeSITeIHHOCTD; BBIpAKCHUH;

- YMETh OIIePUPOBATh MOHATHSMHU: PALMOHAIbHbIE, UPPALIUOHAJIBHBIE,
MOKa3aTeJbHbIE, CTETICHHBIC, JIOTapu(MUIECKHE, TPUTOHOMETPHIECKUE
YPaBHEHMsI U HEPABEHCTBA, X CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUAMU: QYHKIMS, HETIPpEpbIBHAS (PYHKIIHS,
IPOM3BOJIHAS, TEPBOOOPA3HAs, ONPeIeIEHHbIN HHTErpall; yMETh HAXOIUTh
IIPOU3BOIHBIE AIEMEHTAPHbBIX (PYHKINHA, UCIIOIb3YS CIPABOYHbBIE MaTEPUAIIbI;
UCCIIEI0BaTh B MIPOCTEHUIINX CclTy4yasiX (yHKIIMY HA MOHOTOHHOCTb, HAXOUTh
HauOO0JIbIINME U HAUMEHbIINE 3HAaYeHUsI PYHKIN; CTPOUTH TpaduKu
MHOT'OYJIEHOB C UCIIOJB30BaHUEM allapaTa MaTeMaTUYeCKOr0 aHaIn3a;
MIPUMEHSITh IPOU3BOJIHYIO IIPU PEILIEHUH 3ajay Ha IBUKEHUE; pellaTh
MPAaKTUKO-OPUEHTHPOBAHHBIE 33]auil Ha HAaHOOJIbIINE U HAUMEHbIIINE
3HAYEHUS], HA HAX0XJAEHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBAThH MOHATUAMU: PAallMOHANbHAs (YHKIIUS, IOKA3aTeIbHAS
byHKus, crernenHas QyHKIus, Jorapupmudeckast QyHKIHs,
TpPUTOHOMETpHUUYECKUE (PYHKIMH, 0OpaTHbIE (YHKINHU; YMEHHE CTPOUTD
rpadyKy U3y4yeHHBIX (QYHKIHMH, UCIIOIB30BaTh T'paduKU MIPU U3YUEHUH
MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNUH 3a7a4 U3 IPYTUX YUeOHbBIX
MIPEIMETOB U 3a/1a4 U3 peajbHON KU3HU; BbIpaxaTb (popMyIaMu
3aBHCHUMOCTH MEKIYy BEITUYMHAMU;

- YMETb peliaTh TeKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCIIE Ha




0) 6a30BBIC UCCIIEAOBATEIIBCKIE JCHCTBHUS:

- BIAJIETh HaBBIKAMH y4e0HO-
HCCJICIOBATEILCKOM " MPOEKTHOM
JIeSTCIIEHOCTH, HaBBEIKAMH paspeuieHus
npo0Jem;

- BBIABJISTH HpI/I‘-II/IHHO-CJIGIICTBCHHBIe CBA3U U
aKTyaJIM3UPOBaTh 3a7a4y, BbIIBUTATh THIIOTE3Y
cec peH.IeHI/ISI, HaXOOUThb aprMeHTBI JJIA
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHHUM, 33/1aBaTh
[apaMeTpbl U KPUTEPUU PEIICHUS,

- QHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS
3ada4dn pe3y.HbTaTBI, KpI/ITI/I‘-IeCKI/I OILICHUBATh UX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBI/ISIX;

-- YMETh MIEPEHOCUTh 3HAHHS B
MO3HABATCIIGHYI0 M TIPAKTHYECKYI0 O00JIACTH
JKA3HEIEATENBHOCTH;

- YMETb WHTErpUpOBATh 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX O0IacTe;

- BBIABUTAaThb HOBBIC niaeu, HpennaraTb
OpPUTHHAIILHBIE MTOAXO0/IbI U PEIICHUS;

M CIIOCOOHOCTEL MX UCHOIL30BaHUS B
MO3HABATENILHON M COIMAILHOM MPaKTHKE

IPOLIEHTHI, J0JIM U YaCTH, HA JBHKEHHUE, pa0OTy, CTOMMOCTh TOBAapOB U
YCIIyT, HAJIOTH, 331a4H U3 00JaCTH YIPABICHHUS TUYHBIMU H CEMEHHBIMU
(dbuHaHCaMM); COCTaBIIATh BBIPA)KEHUS, YPaBHEHMsI, HEPABEHCTBA U MX
CHUCTEMBI 110 YCIIOBHUIO 33/1a4M, UCCIIEA0BATh IIOIYYCHHOE PELICHUE U
OLIEHUBATh M1PABIONOAOOHOCTb PE3YIIbTATOB;

- YMETh OIIEPUPOBATH MOHATHIMHU: CpEHEE apu(METHIECKOe, METUAHA,
HauOoJIbllIee M HAMMEHbIIIee 3HaYeHUs, pa3Max, AUCIEPCHsi, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBOTO Ha0Opa; yMETh U3BIIEKATh, UHTEPIPETUPOBATD
uHGOpMalKIO, IPEACTaBICHHYIO B TaOIUIIAaX, HA UarpaMMax, rpadukax,
OTPAKAIOIIYIO0 CBOWCTBA PEAJIBbHBIX IIPOLECCOB U SIBJICHUM; IIPEACTABIIATH
MHGOPMALIHIO C TIOMOLIBIO TaOJIUI U JUarpaMM; UCCIe10BaTh
CTaTUCTHYECKUE JTAHHBIE, B TOM YHCIIE C PUMEHEHUEM IpaudecKux
METOJIOB U 3JIEKTPOHHBIX CPECTB;

- YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4alHbII ONBIT U CIIy4allHOE COOBITHE,
BEPOSITHOCTb CIIy4aHOTO COOBITUS; YMEHHUE BBHIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM IpahUIECKUX METOJIOB; IPHUMEHATH (POPMYJIBI CIIOKECHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThl ¥ (HOPMYJIBI IPU
pEeIlIeHnN 3a]a4; OLIEHUBAaTh BEPOSITHOCTU peaIbHbIX COOBITHI; 3HAKOMCTBO
CO CIIy4aliHbIMH BEJIMYMHAMH; YMEHHUE IPUBOJUTE IIPUMEPBI IPOSIBICHUSA
3aKOHa OOJIBIIMX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETb OIIEPUPOBATH IMOHATUAMU: TOUKA, NIPsIMasi, INIOCKOCTD,
IIPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKPELIMBAIOIIHECS NIPSMBIE,
MapaJuIeIbHOCTD U MEPIIEHIUKYIIIPHOCTD MPSIMBIX U IUIOCKOCTEH, YOl
MEXY NMPSMBIMH, YTOJI MEKY NPSAMON U IJIOCKOCTBIO, YTOJI MEXKY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAIMBIMH, PACCTOSTHUE MEXKY INIOCKOCTSIMH; YMEHHE UCIIOIb30BATh IIPU
pelLIeHnH 3a1a4 U3yueHHbIe (DAKThl U TEOPEMBI IUTAHUMETPUH; YMEHHE
OILICHMBATh pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPA;

- YMETb OIIEPUPOBATH IIOHATUSAMHU: MHOTOI'PAaHHUK, CECUEHHE MHOTOTPaHHUKA,
Ky0, mapaJuienenunes, npusma, nupamuaa, Gurypa 1 noBepxXHoCThb
BpalleHUs, [IMIIMH/P, KOHYC, map, cepa, ceueHus: GUrypsl BpaleHus,
IUIOCKOCTB, Kacarolasics chepbl, HUIMHIPA, KOHYCA, IJIOLIA/(b TOBEPXHOCTH
UPaMU/Ibl, IPU3MBI, KOHYCa, HMIMHIPA, IJIoaas chepsl, 00beM Kyoa,
MIPSAMOYTOJIBHOTO MapaJulelIeUIe1a, TUPaMUIbl, TPU3MBI, [IWIHH]IPA,
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KOHYyca, lI1apa; yMeHHe N300pakaTb MHOTOTPAHHUKHU M TIOBEPXHOCTH
BpAILIEHUs, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEACTB; YMEHHUE PaclO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh IPaBUJIbHBIE MHOTOTPAHHUKH;

- YMETh OIIEPUPOBAThH MOHATHSMMU: JIBH)KEHHE B IPOCTPAHCTBE, 1OA0OHbIE
(GuUrypsl B IpoCTpaHCTBE; UCTIOIB30BATh OTHOLICHUE TUTOMIAIEH
IOBEPXHOCTEH U 00BEMOB MOJOOHBIX (DUTYD IIPU PELIEHUH 3a7ay;

- YMETb BBIYUCIIATH TEOMETPUUECKHE BEIUUNHBI (JUIMHA, YToJl, IIOIAb,
00BbeM, IUIOMAAb TOBEPXHOCTH), UCHIOJb3YsI N3yUEeHHbIE (JOPMYIIBI U METObI;
- YMETb ONEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASA CUCTEMA KOOPIMHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
IIPOU3BE/ICHUE, YTOJ MEK/Y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHUCJI0; HAXOUTh C IOMOILBIO U3yUEHHBIX (hOPMYJIT KOOPHHATHI
CepeMHbl OTPE3Ka, PACCTOSHUE MEXTY IBYMSI TOUKAMU;

- YMETh BBIOMPATh MOAXOJAIINN U3YyUYSHHBIH METO JUIsl peLleHHs 3a/1a4H,
pacrno3HaBaTh MaTeMaTH4eCKHe (PaKThl U MAaTEMaTUYECKUE MOJIENIN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B HICKYCCTBE; YMEHUE IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUNCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

- YMETh ONEPUPOBATh MOHATUSAMU: ONpPEEIIEHUE, aKCHOMa, TEOPEMA,
CJIEJICTBUE, CBONCTBO, TPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIE
(bopMyIIHpOBKYU; yMeHKE (OPMYIUPOBATh 0OPATHOE U POTHUBOIIOIOKHOE
YTBEPKICHHUE, IPUBOIUTH IIPUMEPHI U KOHTPIIPUMEPHI, UCIIOIb30BaTh METO/
MaTeMaTU4eCKON MHAYKIMHU; TPOBOAUTD JOKAa3aTeNbHbIE PACCYXKACHUS MTPU
pELIEHNN 3a]a4, OLICHUBATh JIOTHYECKYIO NIPaBUIBHOCTD PACCYKICHUM;

- YMETb ONEPUPOBATh MOHATUSAMHU: MHOKECTBO, TOJIMHOKECTBO, ONIEPALIUU
HaJ MHOXXECTBAMHU; YMEHHUE UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmapart JJIsl OTIMCaHUs PEeaJbHBIX MPOIECCOB U SBJICHUM NP peIIeHUN
3ajia4, B TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB;

- YMETh ONEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeBo, HUKI, rpad
Ha MJIOCKOCTH; YMEHHE 3a/1aBaTh U ONHUCHIBATH Tpadbl pa3IMuHbIMU
crocobaMu; UCIIONIb30BaTh rpadbl IPU PEIICHUH 3a7a4;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATHIMHU: COYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETAHMM, YUCIIO MePECTaHOBOK; OMHOM HploTOHA; yMeHue
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IPUMEHATh KOMOMHATOPHbIE (DAKTHI U PACCYKACHUS AJIs pEIIeHUs 3a/1a4;
-yYMETh ONEPUPOBATh MOHATUSAMHU: HATYypaIbHOE YUCIIO, LIEJI0€ YUCIIO, OCTATOK
10 MOJTYJIIO, PAllMOHAJILHOE YHCII0, UPPALMOHAIBHOE YHCII0, MHOKECTBA
HaTYpaJIbHbIX, LENbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JEIMMOCTH, HAUMEHBIINHN 001Ul 1ennTeNb 1
HaMMeHbIIIee o0IIee KpaTHOE, alrOpUTM EBKIIM/A U pelIeHnu 3a1ay;
3HAaKOMCTBO C Pa3JIMYHbIMH MTO3ULIMOHHBIMU CUCTEMaMU CUUCIICHHUS,;

- yMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: CTETIEHB C LIEJIBIM ITOKa3aTeleM,
KOpEHb HAaTypaJIbHOM CTENEHH, CTENEHb C PAal[MOHAILHBIM IIOKa3aTeseM,
CTETIeHb C IEHCTBUTEIBHBIM (BEIIECTBEHHBIM) TIOKA3aTeIeM, Jiorapudm
qHcia, CUHYC, KOCUHYC M TaHI€HC ITPOM3BOJIBHOTO YHCIIa;

- YMETb ONIEPUPOBATH MOHATUSAMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPABEHCTB, PABHOCUJILHOCTh YPAaBHEHUM, HEPABEHCTB U CUCTEM,
panroHaIbHbIC, HPPALOHANIbHBIE, [I0KA3aTeNIbHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHsI, HEPABEHCTBA U
CHCTEMBI; YMEHHUE pelllaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOLIbIO
Pa3IMYHbIX IPUEMOB; PelIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YpaBHEHHsI, HEPAaBEHCTBA, UX CUCTEMBI JJIs
pelieHns MaTeMaTUYeCcKUX 3aad U 3ajjad U3 pa3jIMyHbIX oO1acTell HayKu U
peanbHOU KU3HY;

-yMeTh CBOOO/IHO ONEPUPOBATh MOHATUSAMU: IpaduK QyHKIIMH, OOpaTHAs
GbyHKIMA, KOMITO3UIMS QYyHKIMMA, THHEeHas QyHKIMS, KBaJpaTHUHas
¢byHKIMS, cTeneHHas QyHKIUS C 1IeJIbIM [T0Ka3aTeneM, TPUTOHOMETPUUECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIMH, TOKa3aTeabHas U
norapudmuueckas QyHKINN; YMEHHE CTPOUTH Tpapuku QyHKIUH,
BBINOJIHATH Mpeo0pazoBaHust rpaukoB PYHKINH;

YMEHHE UCIIONb30BaTh rpaduku GYHKIUHN 715 U3y4eHUs POIECCOB U
3aBUCUMOCTEH MpH PeLIeHUH 3aj1ay U3 APYTHX YUEOHBIX IPEIMETOB U U3
peasibHOM JKU3HU; BbIpakaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BETUUUHAMU;
YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIIUH,
NEePUOANYHOCTh (PYHKIIUU, OTPAHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (QyHKIMH, HanOoJIbIIee 1 HaUMEHbIIIee 3HaYeHUs
GYHKIIUM Ha TPOMEXKYTKE; YMEHUE MPOBOJIUTh UCCIIe0OBaHNE (DYHKLINU;
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YMEHHUE HCII0JIb30BaTh CBOIMCTBA U rpaduku HyHKIHIA 111 peIICHUS
YpaBHEHHUIA, HEPABEHCTB U 33]1a4 C TapaMeTpaMu;, H300pakaTh Ha
KOOPJMHATHOH IJIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHUH, HEPABEHCTB H
UX CHCTEM;

- yMETh CBOOOJTHO ONIEPUPOBATH MOHSATHIMHU: TIOCIEIOBATEIBHOCTbD,
apudmeTryeckas mporpeccus, reOMeTpuIecKas mporpeccusi, 0ECKOHEUHO
yOBIBarOIAsi TEOMETPHUYECKasl MPOTPECCHS; YMEHHUE 3a/1aBaTh
MOCIIEI0BATEIHLHOCTH, B TOM YHCJIE C TOMOIIBI0 PEKYPPEHTHBIX (HOpMYIT,

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPBIBHOCTh (PYHKIIUH, ACHMITTOTHI
rpaduka GpyHKIMH, IEpBast ¥ BTOpast IPOU3BOIHAS (PYHKITHUH,
reOMETPUUECKUI U (PU3MYCCKHIA CMBICI ITPOU3BOIHOM, IEPBOOOpa3Has,
OTIpEe/ICIICHHBIM HHTETPAT, YMEHUE HAXOUTh ACUMITOTHI rpaduka QyHKIHH,
YMEHHUE BBIYHCIISTH MPOU3BOIHBIC CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3UITNH (YHKIIHMA, HAXOAUTh YPAaBHCHHE KacaTeIbHOU K rpaduky
bynxiuy;

YMEHHE HCITOJIB30BATh MMPOU3BOIHYIO JIJISI UCCIICOBAHUS (DYHKIIHM, IS
HAXOXK/CHHUS HAMITYUIIerO PEIICHUS B IIPUKJIATHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMHYECKUX M (DHU3UUECKUX 3ajadax, sl ONPEICIICHUS] CKOPOCTH U
YCKOPEHUST; HaXOUTh IJIOMAAN U 00beMBI (PUTYp C TOMOIIBI0 UHTErpaa;
MPUBOJIUTH TIPUMEPHI MATEMATHYECKOTO MOJISITHPOBAHUS C IIOMOIILIO
muddepeHIaTbHBIX YpaBHEHU;

- YMETh ONIEPUPOBATH MOHATUIMHU: KOMIUIEKCHOE YHCJI0, CONPSKCHHBIE
KOMIUIEKCHBIE YHCIia, MOAYJIb M aprYMEHT KOMILIEKCHOTO uncia, popma
3aMmuCy KOMIUICKCHBIX YUCell (TeoMeTprudecKasi, TPHTOHOMETPUIECKAs 1
anredpanyveckas); yMETh MPOU3BOAUTH aprU(PpMETHUECKUE ACHCTBUS C
KOMIUICKCHBIMU YHCIIAMU; TIPUBOIUTH IIPUMEPHI UCIIOTH30BaAHUS
KOMIUIEKCHBIX YHCET,;

- YMETh CBOOOJTHO OTIEPUPOBATH IMOHATUAMU: CpeHEe apuPhMETHIECKOE,
MeraHa, HanOoblllee ¥ HAaNMEHbIIIee 3HAYCHHUsI, pa3Max, AUCIIePCHs,
CTaH/IAPTHOE OTKJIOHEHHE ISl ONTUCAHUS YMCIIOBBIX JaHHBIX; YMEHUE
UCCIIEIOBATh CTATUCTHUYECKHE TaHHBIC, B TOM YHCIIE C IPUMEHEHHEM
rpaMIeCKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB; TpaUUISCKH UCCIIEI0BATh
COBMECTHBIE HAOIIOJCHHSI C TOMOIIIBIO AHArPAMM PACCEUBAHMS U TMHEHHOMN
perpeccum;
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- YMETh HaXOUTh BEPOSITHOCTH COOBITHH C UCIIOJIb30BaHUEM IpadpuyecKux
METO/OB; IPUMEHSTh Ul PEUICHUs 3a7a4d (JOPMYJIbI CIOKECHUS U YMHOXKCHHS
BEPOSTHOCTEH, POPMYITy MOJIHON BeposATHOCTH, popmyiny beprymm,
KOMOMHATOpHBIE (DaKThI U (POPMYJIBI; OLIEHUBATH BEPOSTHOCTH PEATIbHBIX
COOBITHH; YMEHHE ONIEPUPOBATh MOHATHAMU: CIy4aiiHas BETUYMHA,
pacripeieieHue BEpOATHOCTEH, MaTeMAaTHIECKOE OXKHIaHHUE, JUCTIEPCUs U
CTaHAAapPTHOE OTKJIOHEHHUE CIIyJailiHOW BEIMYNHBI, QYHKINU pacrpeeseHus 1
IUIOTHOCTH PAaBHOMEPHOTO, TIOKA3aTEIbHOTO ¥ HOPMAJIBHOTO pacpeAeTICHU;
YMEHHE UCIIOJIb30BATh CBOMCTBA N3YUEHHBIX PACIPEIeICHUI IS PEIICHHS
3aj1a4; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIINX YUCEIT, METOIbI
BBIOOPOYHBIX UCCIIEIOBAHUIT; YMEHHE IPUBOAUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMeTh CBOOOHO ONEPUPOBATH MOHATHAMH: TOYKA, IPsSMasi, INIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUN yTOJ, IBYIPaHHbBIN yToJ,
TPEXTPaHHbIA yToJ, IepeceKaroIuecs, MapaieIbHbIC U CKPEIIUBAIOIIIECS
IpsIMbIE, TAPAIICTBHOCTD U MEPIIEHAUKYIIPHOCTD MPSAMBIX U TUIOCKOCTEH,
YTOJI MEXy MPSMBIMH, YTOJI MKy IPSIMOU M IUIOCKOCTBIO, YTOJI MEXKITY
TUTOCKOCTSIMHU; YMEHHE UCTIOIB30BaTh MPH PEIICHUH 3a/1a4 U3y9YeHHbIE (PaKThI
U TEOpEMBI TUNIAHUMETPHUH; YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB B
OKpY’KalolleM MUPE;yMEHHE ONEPUPOBATh MOHATHIMHU: MHOTOTPAaHHHUK,
CeueHHe MHOTOIpaHHHKA, TPABUIIbHBI MHOTOTPAaHHUK, IPU3Ma, MUPAMU/A,
burypa v MoBepxXHOCTH BPAILICHHS, IMIIMH/IP, KOHYC, map, cepa, pa3BepTka
MOBEPXHOCTH, CEYEHHUsI KOHYCa U IIMIIMH/Ipa, NapajielibHble OCH WU
OCHOBAaHMIO, CEYCHHUE I1apa, INIOCKOCTh, Kacaromasicst cepsl, NINHAPA,
KOHYCa; yMEHHE CTPOUTh CEYeHHE MHOTOI'paHHMKA, H300pakaTh
MHOTOTPaHHHKH, (PUTYPHI U TIOBEPXHOCTH BPAIICHUS, HX CEUYCHHUS, B TOM
YHCIIe ¢ TTOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOUCTBA
re€OMETPHUECKUX (DUTYP, CAMOCTOSTENFHO (hOPMYITUPOBATH OTPEICICHUS
U3y4aeMbIX (DUTYp, BBIIBUTATH TUIIOTE3bI O CBOMCTBAX M MPHU3HAKaX
reOMEeTPHUECKUX (PUTYpP, 00OCHOBBIBATH UJIH OTIPOBEPTATh MX; YMEHHE
MIPOBOJIUTH KJIacCU(PUKALMIO GUTYD N0 PA3TUYHBIM IPU3HAKAM, BBITOTHSATD
HEOOXOIMMBIE JIOTIOJTHUTENEHBIC TIOCTPOCHHUS;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMMU: IUIOIIAAbL (PUTYPBI, 00bEM
(bUTypHI, BEIWYNHA yTIIa, PACCTOSHHUE OT TOYKH JIO IMJIOCKOCTH, PACCTOSTHHE
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MEXY OPSAMBIMH, PACCTOSHUE MEXy IJIOCKOCTAMHU, IIOLIA/lb CHEpPHI,
TUIOIIAAb MOBEPXHOCTH MHUPAMHUIBI, IPU3MBI, KOHYCa, HWIXHIPA, 00beM
Ky0a, IpsAIMOYTOJILHOT'O Napajiesienunena, IupaMuabl, IPU3Mbl, LAIMHIPA,
KOHYycCa, [I1apa; yMEHHEe HaXOIUTh OTHOIIEHNE 00bEMOB MOIOOHBIX (QHUTYD;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHAMMU: JBHKEHHUE, apaJljIelIbHbINA
NEPEeHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3zoBaHue 1Mo00us, MoJo0HbIe GUTYPHI; YMEHHE pPACIIO3HABATh
paBHbIE U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPO/IE, HCKYCCTBE,
apXUTEKType; YMEHHE UCIOIb30BATh T€OMETPUYECKHE OTHOILICHHS, HAXOIUTh
reOMETPHUECKUE BETTMYMHBI (JITMHA, YTOJ, TUIOIAAb, 00BEM) PH PEIICHUH
3aJja4y U3 APYrux y4eOHBIX IIPEIMETOB U U3 peaslbHON )KU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: MIPSIMOYTOJIbHAS CHCTEMA
KOOP/IMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOM3BE/ICHNE BEKTOPA HA YUCIIO, Pa3JI0KEHNE BEKTOPA 110
0a3ucy, CKaIsIpHOE IPOU3BEIEHUE, BEKTOPHOE IPOU3BEIECHUE, YOIl MEKIY
BEKTOpaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METO JUIs
pelLeHHs FeOMETPUYECKUX 3a/1a4 U 33/1a4 IPYTUX y4eOHbIX IPEIMETOB;
ONEepUpPOBATh MOHIATUSIMU: MaTpulla 2X2 1 3X3, olpeeauTeNb MaTPULIbI,
reOMETPUUECKUIT CMBICIT ONPEeTUTENS;

- YMETh MOJICTTUPOBATh PeaJbHBIC CUTYAIlMU Ha SI3bIKE MATEMATHKH;
COCTaBJIATh BBIPAKEHUS, YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBUIO 3a/1a4M, UCCIIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM
anmnapara anreopbl, HHTEpIPETUPOBATh MOJYYSHHBIH pe3ysbTaT; CTPOUTh
MaTeMaTHYECKUE MOJEIH C TIOMOIIBI0 TEOMETPHUECKUX OHATHI U BEIWYHH,
pelaTh CBA3aHHbIE C HUMHU MPAaKTUYECKUE 3a7aul; COCTABIATh
BEPOSTHOCTHYIO MOJIENTb 1 UHTEPIPETUPOBATH MTOTYYCHHBIN Pe3yIbTaT;
pelaTh MpUKIJIAIHbIE 3a/1a4l CPEACTBAMU MaTeMaTHYECKOrO aHalIu3a, B TOM
YHCJI€ COLIMATbHO-I9KOHOMUYECKOTO U (PU3NUYECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh MOIXOASIINI METO IS peIlIeHHs 3a/1a4i; TOHUMaHKe
3HAYMMOCTH MaT€MaTHKH B H3YYCHUH TIPUPOIHBIX H OOIIECTBEHHBIX
NPOIIECCOB U SIBJICHUIN; YMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKHU B HCKYCCTBE, YMEHHUE NMPUBOJUTH MPUMEPHI MaTEMAaTHIECKUX
OTKPBITUM POCCUICKON U MUPOBOM MAaTEMAaTUYECKOU HAYKH
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OK 02
Hcnons3oBa
Th
COBPEMEHHBI
€ cpencTBa
IIOKCKa,
aHanuMza u
UHTEpIIpeTa
10707
nHpopManu
u, u
uHpopManu
OHHBIE
TEXHOJIOTUHU
TUTST
BBITIOJTHEHHUS
3aza4
npodeccuoH
aJbHOU

NS TENIbHOCT
u

B 06nacTu IeHHOCTH Hay4YHOTO MO3HAHUS:
-chopmMupOBaHHOCTH MHUPOBO33pEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH M OOIICCTBEHHOW NPAKTUKH,
OCHOBaHHOT'O Ha Jasnore KYJBTYP,
CIIOCOOCTBYIOILIEIO OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE S3BIKOBOM U
YUTATEJIIbCKOM  KYJIbTYpbl  KaK  CpeAcTBa
BSaHMOI[efICTBHH MCXKAY JIOAbMU W I1IO3HAHHA
MUpa;

- OCO3HaHME LIEHHOCTH HAYyYHOW JEATEIbHOCTH,

FOTOBHOCTb ~ OCYILIECTBIIATH  INPOCKTHYIO U
HCCIIE0BATEIIBCKY IO NEeSATEIbHOCTh
WHJUBUyaJIbHO U B IPYIIIIE.

OBnaseHne  yHUBEPCAIbHBIMM  YYEOHBIMHU

II03HABATEIbHBIMU JICHCTBUSAMU:

B) paboTa ¢ uHpopmauei:

- BJIaJeTh HaBbIKAMU MOJIY4YEeHUs HMHPOpPMALUU
N3 HCTOYHHKOB PA3HBLIX THUIIOB, CAMOCTOATCIIBHO
OCYILIECTBIISATh TIOMCK, aHanus,
CHCTEMaTH3AIIHIO " WHTEPIPETAIHIO
UHpOpPMALlUK  Pa3lUYHbIX BHJIOB U  (opM
NPEJICTaBIICHHUS;

- cO3J1aBaTh TEKCTHI B PA3JIMYHBIX (opmarax c
y4e€TOM Ha3HaueHUs HHPOpMAIMU U IeJIEBOM
ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (QOopMy
MNpEaACTAaBICHHA U BU3yaJIM3alluN,

- OIICHHWBATh JIOCTOBEPHOCTh, JIETHTUMHOCTD
uH(popMaIMu, €€ COOTBETCTBHE IIPABOBBIM U
MOpaJIbHO-ITUYECKHM HOpMaM;

- WCIIONIb30BaTh CPEACTBa MH()OPMAIIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJOTMHA B pEIICHUU
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX n

- YMETh ONEpHUPOBaTh MOHATHUSMH: palMOHAIbHAS (YHKIUS, NMOKa3aTelIbHas]
byHKIMA, CTENEHHAs GbyHKIHA, JorapupmMuIecKas byHKIHA,
TpPUTOHOMETpHUYECKHEe (QYHKIUHM, OOpaTHble (YHKIMH; yMEHHE CTpPOUTH
rpaduKyd M3Y4YEeHHBIX (YHKIMH, HCHOJIB30BATh TIpadUKU TPH H3YyUYECHUH
IPOLIECCOB M 3aBUCHMOCTEH, IMpH pEIICHWH 3ahad M3 APYIHX Yy4eOHBIX
NPEMETOB | 3a/1a4 U3 peajbHOM JKU3HU; BBIpAXXaTh (OPMYIaMU 3aBUCUMOCTH
MEK/1y BeTUIMHAMM;

- YyMeTb  OINEpPUPOBATH  IOHATUSAMHU:
npeoOpa3oBaHWe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPaBEHCTB, pPAaBHOCWIBHOCTh ypaBHEHHWH, HEPAaBEHCTB U  CHCTEM,|
panuoHaNBHbIC, UppaloOHaIIbHEIE, NOKa3aTebHbIC, CTEIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHHs, HEpPAaBEHCTBA H
CHCTEMBbI; YMETh peIlaTh ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITOMOIIBIO
pPa3NUYHBIX TPUEMOB; peElIaTh YypaBHEHHs, HEPAaBEHCTBA W CHCTEMBI C
napaMeTpoM; IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJISl PEILICHHS]
MaTeMaTHYECKUX 3a/1a4 U 3a]ad U3 Pa3InYHbIX 00JacTell HaAyKH U pearbHOH
KH3HU;

- yMeTh CBOOOJHO ONEPHPOBATH TOHSATHIMH: JBIKEHHE, MapauIeIbHBIHI
NEpEeHOC, CHMMETpPUS Ha IUIOCKOCTM M B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA0OMs, NOJMO0OHBIE (GUIYpBl; YMETh pAaclo3HaBaTh
paBHbIe W MOJOOHBIE (UTYpBl, B TOM YHCIE€ B HPUPOJE, HCKYCCTBE,
apXUTEKType; yMETh UCIIOJNB30BaTh TE€OMETPHUYECKHE  OTHOIICHUS,
HaXOJUTh T€OMETPUUYECKHE BETMUMHBI (JJIMHA, YTol, oAb, 00beM) Npu
peLIeHUH 3324 U3 IPYTHX YICOHBIX MTPEIMETOB M U3 PEaTbHON JKU3HU

TOXACCTBO, TOXACCTBCHHOC
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OpPraHU3allMOHHBIX 337a4 C  COOJIOJCHUEM
TpeboBaHU SPrOHOMHKH, TEXHUKU
0€30I1aCHOCTH, THTHEHBI, pecypcocOepeKeHus,
NPaBOBBIX M OITHUYECKHX  HOPM, HOPM
nH(pOopMaIMoOHHOM 06€30MMacHOCTH;

- BIAJCTh HABBIKAMH pACIO3HABaHUS U
3amMThl  MHpoOpMauY, HHOOPMAIMOHHON
0€30MMaCHOCTH JIMYHOCTH

18




OK 03
[Inanuposar
b u
peann30BBIB
aTh
coOCTBEHHOE
npodeccuoH
aJIbHOE u
JTUYHOCTHOE
pa3BHTHE,
MpeaPUHUM
aTeIbCKYIO
JeSITEIbHOCT
b B
npodeccuoH
AIbHOMN
chepe,
WCTIOJIH30BAT
b 3HAHUS TI0
(¢buHaHCOBOM
IPaMOTHOCT
" B
pa3IMYHbIX
KU3HEHHBIX
CUTYaIUsIX

B obnactu
BOCITUTAHUS:

-- c(hOpMUPOBAHHOCTH HPaBCTBEHHOTO
CO3HAHMUsI, 3TUYECKOT0 MOBEICHNUS;

- CIOCOOHOCTh  OLIGHHMBAaTh CUTYyallMI0 |
MPUHUMATh OCO3HaHHBIE penieHus,
OpPUEHTHPYSCh Ha MOPAIBbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HAaHHME JIMYHOTO BKJIaJla B IOCTPOCHHUE
YCTOMYHUBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM
ponuTensiM M (WJIM) APYTUM YIEHAaM CEMbH,
CO3JJaHUI0 CEMbU Ha OCHOBE OCO3HAaHHOTO
NPUHATUSA LEHHOCTEH CEMEWHOM JKU3HU B
COOTBETCTBUU C TPaJAULUAMHU HapoaoB Poccuu;
OBnajieHne YHMBEPCAIBHBIMUA PETYJISITUBHBIMU
NENCTBUSIMU:

a) caMOOpTaHHU3aIUs:

AYXOBHO-HPAaBCTBCHHOI'O

- CaMOCTOSTEILHO OCYIIECTBIISATh
II0O3HAaB aTCJ'IBHYIO ACATCIBHOCTD, BBISIBJIATH
npoOiieMbl, CTaBUTh U (POpPMYIHpPOBATH
cOOCTBeHHBIE 3a7adyl B  00Opa3oBaTENbHOMN

JESATEIIBHOCTH U KU3HEHHBIX CUTYyalUsX;
- CaMOCTOSITEJIbHO COCTAaBJIATh IUJIaH PELICHUS
npoOJeMbl C Y4eTOM HMEIOIIMXCS PecypcoB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEINOUTEHUII;
- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIocoOCTBOBATH (bopMHUPOBaHHUIO u
IPOSIBJIEHUIO IIMPOKOW JPYyAMIIMHM B PasHBIX
00J1acTAX 3HAHUH, MMOCTOSIHHO IOBBIIIATL CBOMH
00pa3oBaTeNbHBINA U KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMbI peIeKCUU AJIsi OLEHKU
CUTYyalllHu, BEIOOpa BEPHOTO PELICHMUS;

- yMeTh OIEPUPOBATH IMOHATHAMH:
MOKa3aTelbHbIe, CTCNCHHBIC, JIOrapu(pMHUYCCKUE,
ypaBHEHUS U HEPABEHCTBA, UX CHCTEMBbI;

- YMETh ONEPHPOBATh MOHITUSMH: MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHHKA,)
Ky0, mapajuieNienunesn, IMpu3Ma, mupamuaa, (GuUrypa ¥ [OBEPXHOCTH
BpalleHUs, IWJIMHAP, KOHyc, map, cdepa, cedeHus QGUrypbl BpalicHUs,
IUIOCKOCTb, Kacaromascsi cepbl, IIMHAPA, KOHYCa, TUIOLIAb TOBEPXHOCTH
NUpPaMUbl, TPHU3MBI, KOHyCa, LWIMHApA, IUIoumians cdeprl, o0bem Kyoa,
HPSIMOYTOJIBHOTO MapaslieNeuIea, IMPaMH/Ibl, IPU3MBbI, IUIHHIPA, KOHYCa,
mapa; yMeHue M300pakaTh MHOTOIPAHHUKU M MOBEPXHOCTH BPAIICHUS, UX
CeYCHHs OT PYKH, C MOMOIIBI YEPTEIKHBIX HMHCTPYMEHTOB U 3JICKTPOHHBIX
CPE/ICTB; YMETh pAaclO3HaBaTh CHMMETPUIO B IIPOCTPAHCTBE, YMETH
pAacro3HaBaTh IPABUIbHBIC MHOTOIPAHHHKY;

- YMEThb OIEpPHPOBaTh MOHITUSAMH: MPSMOYTOJbHAs CHCTEMa KOOp/WHAT,
KOOpAMHATBL ~ TOYKH, BEKTOP, KOOPAWHATHI  BEKTOpa, CKAILSIPHOE
NPOM3BEJICHUE, YIOJI MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa HAa YHCIO; HAXOAUTh C [OMOIIBI H3YyYCHHBIX (OPMYI
KOOPIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEX/Y JIByMs TOUKaMHU

palroOHAJIIBHBIC, HWPpalUOHAIbBHBIC,
TPUTOHOMCTPUYCCKUC
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- YyMETh OLICHMBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOIMOHAILHBIN HHTEIUIEKT,
MIPEIOJIararoIInii cHOPMHUPOBAHHOCTE:
BHYTPEHHEMN MOTHBAIVH, BKJIIOYAIOIICH
CTPEMJICHHE K JOCTHXKEHUIO LEIU M YCIEXY,
OITHMU3M, WHUIIIATHBHOCTb, YMEHHE
JIEMCTBOBATH, UCXOS U3 CBOMX BO3MOKHOCTEH;
- OMIIATUH, BKIIOYAIOIIEH  CIIOCOOHOCTH
MMOHUMAaTh 3MOLUHMOHAIBHOE COCTOSHUE IPYTHX,
YYUTHIBATh ero npu OCYIIIECTBICHUH
KOMMYHHKAIH, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKMUBAHUIO;

-  COIMAJIILHBIX HABBIKOB, BKJIIOYAIOIINX
CIIOCOOHOCTh  BBICTPAaWBaTh OTHOIICHUS C
IPYTHMH JIFOIBMH, 3a00THTHCS, MPOSBISATH
WHTEPEC M pa3pemaTbh KOH(PIMKTHI
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OK 04
S dexTnBHO
B3aHUMOJICUCTB
OBaTh u
paboratb B
KOJUICGKTHBE U
KOMaHsie

TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKaMU y4ebHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM U COLIMAIbHOM
JESTEIIBHOCTH;

OBnanenue YHUBEpPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:

0) coBMeCTHasl IeSITEIIbHOCTb:

- IIOHMMAaTb M MCIOJIb30BaTh IPEUMYLIECTBA
KOMaHJHOM ¥ UHJIMBUYaIbHOU paboThI;

- IPUHUMATh LIEJIU COBMECTHOM NIEATENBHOCTH,
OpraHU30BBIBATh U KOOPJIMHUPOBATH JNEHCTBUS
0 €€ JOCTHKEHHUIO: COCTaBIATh  IUIAH
JICUCTBUM, pacOpelensaTs poId C y4eToM
MHEHUH YYaCTHUKOB OOCYXXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPJMHHMPOBATh M BBIINOJHATH pPabOTy B
YCIIOBUSIX ~ PEaJbHOT0,  BHUPTYyaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOEHCTBUS;

- OCYILIECTBIJISITh IO3UTUBHOE CTPATETHYECKOE
NOBEICHNE B Pa3IM4YHBIX  CHUTyalMsIX,
MPOSIBJISITE TBOPYECTBO U BOOOpakeHUE, OBbITh
VHUIMAaTUBHBIM.

OBnasneHne yHUBEPCAIBHBIMU PETYJISATUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s ¥ IPYTUX JHOJCH:

- NPUHUMAThb MOTHUBBI M apryMEHTBHI JAPYTUX
ToIen npu aHaiause pEe3yabTaTOB
JESTEIBHOCTH;

- TpHU3HaBaTh CBOE MPaBO M MPaBO JAPYTUX
JI0JIEH Ha OIIMOKH,

- pa3BUBaTh CIHOCOOHOCTh MOHHMMATh MHpP C
MO3ULUH IPYTOro YeJI0BEKa

- YMETb ONEepUpPOBaTh MOHATUSIMHU: CIy4allHBIA ONBIT U CIy4yaillHOE COOBITHE,
BEPOSTHOCTh CIIy4alfHOTO COOBITHS; YMETh BBIYHCISATH BEPOSITHOCTD G
UCIOJIb30BaHUEM TpapUUECKUX METOJO0B; MPUMEHSITh (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpPOSATHOCTEH, KOMOMHATOpHbIE (AKTBI W (QOPMYINBI IPH
pELICHUHN 33]a4; OLIEHUBATh BEPOSITHOCTU PEabHbIX COOBITHI; 3HAKOMCTBO €O
CIly4aifHBIMU BEIMYMHAMU; YMEHUE IPUBOAUTH MIPUMEPHI IPOSBICHUS 3aKOHA
OOJIBLIMX YHCEIl B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX;
- YMEeTh CBOOO/IHO OIEPHPOBATH MOHATHAMU: CTENICHD C LIEJIBIM MOKa3aTelIeM,
KOpEHb HaTypaJlbHOW CTENEeHM, CTENEHb C pPAalMOHAJIBHBIM IOKa3aTeleM,
CTETIeHb C JCWUCTBUTEIHHBIM (BEIIECTBEHHBIM) IIOKa3aTejeM, JOorapuQm
qHcia, CUHYC, KOCUHYC M TAaHT€HC ITPOM3BOJIBHOTO YHCIIa;
- yMETh CBOOOJHO OIEPHUPOBATH MOHATHSIMH: TpapuK (YHKIHUH, OOpaTHasd
GbyHKUMsA, KoMno3uuus (yHKUuM, JuHeiiHas QYHKUMSA, KBaJpaTUYHAas]
byHKIMA, cTeneHHas QyHKIHS ¢ IeJbIM MoKa3aTejIeM, TPUTOHOMETPUIECKHE
GbyHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE (YHKLUH, IOKa3aTeldbHas U
norapumuueckas GyHKINU; YMETh CTPOUTH rpaduku (QyHKIHNA, BBITOIHSITH
npeoOpazoBanus rpadukoB QyHKIUN;
- YMeThb HCHOJB30BaTh Trpaduku (YHKIHHA JUTST U3yYEHHs] MPOIECCOB U]
3aBUCUMOCTEH MpU pPELIeHHWH 3aJad U3 APYTruX Y4eOHBIX MPEIMETOB U U3
peanbHOH JKU3HU; BRIpaKaTh (POpPMyJIaMHu 3aBUCHMOCTH MEX/Y BEIUIHHAMHU;
- CBOOOZHO OIEpPHUPOBATH MOHATUSAMHU: YETHOCTh (YHKIMH, NEPUOTUYHOCTH
(GYHKIIUHM, OTpaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKIUH, SKCTPEMYM
¢byHKuMu, HauOoJbIlllee M HaMMEHbIIee 3HAaUeHUs (QYHKIMU HA IPOMEXKYTKE;
YMETbh IPOBOJUTH UCCIIEAOBaHUE (DYHKITUH;
- YMETb HCIIOJIb30BaTh CBOMCTBA M TpapuKu (YHKIMH Ui peIieHus
yYpaBHEHH, HEPABEHCTB M 3ajJad C I[apaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOM IIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U
UX CUCTEM
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OK 05
Ocy1iecTBIAThH
YCTHYIO U
MMUCEMEHHYIO
KOMMYHHKAITH
10 Ha
rocyJapCTBEHH
OM SI3BIKE
Poccuiickoit
denepauuu c
y4eToM
oco0eHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B obnactu 3cTeTHYECKOr0 BOCIIUTAHUS:

- 3CTETHMYECKOE OTHOUIEHHWE K MHUpPY, BKIIIOYAS
ACTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIOPTA, TPyJa U OOIIECTBEHHBIX
OTHOIIICHU;

- CITIOCOOHOCTh BOCIIPHHUMATH PA3TMYHBIC BHJIBI
HCKYCCTBa, TPAJUIMA U TBOPYECTBO CBOETO M
JIpYTrUX HapoAOB, OUIYIIATh ASMOIMOHAIBHOE
BO3/ICIICTBUE UCKYCCTBA;

- YOSXKIEHHOCTh B 3HAYMMOCTH JJISI TIANYHOCTH U
oOmecTBa  OTEYECTBEHHOTO W MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAIUIIUN
¥ HapOJIHOTO TBOPYECTBA,

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX

BU/IaX HCKYCCTBA, CTPEMJICHHE IIPOSBIATH
Ka4eCcTBa TBOPUECKOU JTMYHOCTH;

OsnasieHue YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSIMU:

a) oO1eHue:

- OCYIIECTBISITH KOMMYHHKAallMd BO BCEX
cdepax KHU3HY;

- pacro3HaBaTh HeBepOaJbHBIE  CPEICTBA
oOIIeHus,, MOHMMAaTh 3HAYEHHE COLUAIBHBIX
3HAKOB, pacro3HaBatb MPEIIOCHITKI
KOH(JIMKTHBIX ~ CHUTyallMd ¥ CMST4arh
KOH()JIMKTHI;

- pa3BEepHYTO U JIOTUYHO WU3JaraTh CBOIO
TOYKY 3pPCHHA C HUCIIOJB30BAHUEM SA3BIKOBBIX
CpEnCTB

- YMEeThb ONEPHPOBaTh IMOHATHIMU: CpeiHee apu(MeTHdyecKoe, MeIuaHa,
HanOoJbIllee M HaWMEHbIIEe 3HAYCHMS, Pa3Max, TUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETHPOBATH
uHpOpMalKIO, TPEACTABICHHYI0 B Ta0luIax, Ha Auarpammax, rpadukax,
OTPaXXAIOLIYI0 CBOMCTBA PEAIBHBIX IPOIECCOB W SIBJICHUIA; IMPEACTaBIATH
uHpOpMaLIMI0O C  TOMOINBI0  Ta0NMIl ¥ AMarpaMM;  HCCIIEIOBaTh
CTaTHUCTUYECKHE JaHHBIC, B TOM YHCIE C TPHUMEHEHHEM TIpapuuecKux
METO/OB U 3JICKTPOHHBIX CPE/ICTB;

- yMeTb ONEpPHpPOBaTh MOHATHSAMHU: TOYKA, MpsMas, IJIOCKOCTb,
NPOCTPAHCTBO,  JIBYTPAHHBIA  yTOJ,  CKPEUIMBAIOIIUECS  TPSMBIE,
NapajuleIbHOCTh M NEPHEeHAMKYJSIPHOCTh TPSMBIX M IUIOCKOCTEH, yroi
MEXIY MPSIMBIMH, YTOJl MEXIY MPsIMOH M IUIOCKOCTBIO, YTOJ MEXIy
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU JI0 TUIOCKOCTH, PAcCTOSHUE MEXKIY
NPSMBIMH, PACCTOSTHUE MEXK]Ty IIOCKOCTSIMHU;

- YMETh UCIIOJIb30BATh NIPU PEUICHUH 33/1a4 MU3YYCHHBIE (PaKThl U TEOPEMBI
IUIAHUMETPUH;, yMEHHUE OIICHUBATh pPa3Mepbl OOBEKTOB OKPY>KAIOLIETO
MHpa
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OK
[IposiBisiTH
rpak1aHCKO-
MaTpUOTHYECK
YIO TIO3UIIHIO,
JEMOHCTPHUPO
BaTh
OCO3HAHHOE
MoBeJCHUE Ha
OCHOBE
TpaJIULIMOHHBI
X
oO1ieuenoBey
€CKHX
LICHHOCTEH, B
TOM 4YHCIE C
y4eToM
rapMOHHU3AIU
H
MEKHAITMOHAT
BHBIX n
MEXPEJIUTHO3
HBIX
OTHOIIICHUH,
MIPUMEHSATH
CTaHJapThHI
AHTUKOPPYIILL
HOHHOTO
IIOBEJICHUS
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- OCO3HaHue OOYy4YalOUIUMHUCS POCCHICKOMA
rpaXk1aHCKOW UJAECHTUYHOCTH;

- LIEJICHAIIPaBJICHHOE pa3BUTUE BHYTPEHHEH
MO3UIMU JIMYHOCTM HAa OCHOBE JIYXOBHO-

HPaBCTBEHHBIX LIEHHOCTEH Hapo/10B
Poccniickoit  ®enepauuu, HCTOPUYECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX TPaIULIMH,
dbopMupoBaHue CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTQHOBOK,
AHTUKOPPYILIUOHHOTO MUPOBO33pEHUS,
IPAaBOCO3HAHUS, HKOJOTMUECKOW  KYJIBTYpBHI,
CIIOCOOHOCTM  CTaBUTh LE€IM U  CTPOUTH

KM3HEHHBIC TUIAHbI;
B yactu rpaskgaHCKOTO BOCITUTAHUS:

- OCO3HAaHHE CBOMX KOHCTUTYLHOHHBIX TpaB U
00s13aHHOCTEH, yBaXKCHUE 3aKOHa u
IPaBOIOPS/IKA;

- TPHUHATHE TPAJAUIUOHHBIX HAINOHAIBHBIX,
o0IIeYeNIOBeYeCKMX  TYMaHHUCTUYECKUX U
JIeMOKPAaTUYECKHUX IIEHHOCTEH;

- TOTOBHOCTb  NPOTHUBOCTOSTH
IKCTPEMHU3Ma, HAIMOHAIN3MA,
JTMCKPHUMUHALIUH o
PEUTHO3HBIM,  PacOBBIM,
HpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTD
B MHTEpecax  TIpakIaHCKOro  OOIIecTBa,
y4acTBOBATh B CaMOYTIpaBIICHUH B
00111e00pa30BaTEIbHON OpraHn3alui U JI€TCKO-
IOHOIIIECKUX OPTaHU3aINIX;

- YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C WX QPYHKIUIMHU
U Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM

UJICOJIOTUI
KceHodoouwu,
COILIMATIbHBIM,
HaIlUOHAJIbBHBIM

- YMETbh ONIEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHASI CUCTEMa KOOPAUHAT,
KOOPJAMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEACHHE,
YIoJl MEX1y BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO;
HAXOJHUTh C MTOMOIII0 U3YYEHHBIX (POPMYII KOOPIUHATHI CEPEANHBI OTPE3KA,
paccTostHuEe MEXAY ABYMsl TOUKaMU;
-yMETh BBIOUPATH MOAXOISAIINN H3yUYEHHBIA METOT JJIsI PEIICHUS 3aa9H,
pacrno3HaBaTh MaTeMaTH4ecKue (PakThl U MaTeMaTUYECKUE MOJICNIU B
MPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX, B UCKYCCTBE; YMEHHUE TIPUBOIUTH
MpUMEPBl MATEMATUYECKUX OTKPBITUN POCCUUCKOW U MAPOBOM
MaTE€MaTHYECKOU HAYKH.
- YMETb ONEPUPOBATh MOHATHSAMHU: CIy4YallHBIA OMNBIT W CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; yMETh  BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BaHUEM TIpadUUYecKMX METOAOB; MPUMEHATH
(GOpMYJIIBI CIIOXKEHUS U YMHOXKEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI
u (opMmynbl TpH pEHIeHHH 3a/ay; OICHMBATh BEPOSTHOCTU pPeallbHBIX
COOBITUI; 3HAKOMCTBO CO CIy4YalHBIMH BETUYMHAMH; YMEHUE TPHUBOAUTH
OpUMephl TMPOSIBICHUS 3aKOHa OONBIIMX YHCed B MPUPOJIHBIX U
0OI1IECTBEHHBIX SIBICHUSAX
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JESITEIIbHOCTH;

NaTPUOTUYECKOTO0 BOCTIUTAHUS:

- c(hOpMUPOBAHHOCTH POCCUICKOHN
FPKJIAHCKOM HJIGHTUYHOCTH, MaTPUOTH3MA,
YBOXEHHUST K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH Tiepen PoauHoii, ropaoctu 3a
CBOM Kpai, cBowo PoauHy, CBOM S3BIK U
KYJBTYpY, MPOIILIOE u HacTosIIEee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHOUIEHUE K TOCYJapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U TMPUPOTHOMY
HACJICJNI0, TMaMSATHUKAM, TPaJULMSIM HapOI0B
Poccun, noctmxenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IC;

- wuaeiHas yOEXIEHHOCTb, TOTOBHOCTb K
CITY>KEHUIO u 3aIluTe OreuecTBa,
OTBETCTBEHHOCTH 32 €r0 CyAbOY;

OCBOCHHBIE  O0YYarOUTUMHUCIMEKITPEIMETHBIE
MOHSITHUSI M YHUBEPCAIbHBIE yUyeOHbIE NEHCTBHS
(perynsaTUBHBIE, TO3HABATEJIbHBIC,
KOMMYHHKATHBHBIC);

- CHOCOOHOCTP  MX  MWCIOJNb30BaHUS B
MO3HABATEIbHOM M  COLMAIbHOM MpaKTHKE,

TOTOBHOCTD K CaMOCTOSATEIILHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI
JACATCIIbHOCTH, OpFaHI/ISaIII/II/I lee6H0r0
COTpYIHUYECTBA c Ie1aroru4eCKUMU
pa6OTHI/IKaMI/I nu CBepCTHI/IKaMI/I, K y‘—IaCTI/IIO B
MOCTPOCHUU WHINBUIYTHHON
00pa30BaTeNbHOI TPAeKTOPUU;

- OBJIAJICHUE HaBBIKAMH y4eOHO-

HCCIIEIOBATEIIHLCKOM, MPOEKTHOM Hu

COIIMAIbHOM JeSITEeIbHOCTH
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OK 07
CopeiicTBoBar
b COXpPaHEHUIO
OKpYKaroleun
Cpelbl,
pecypcocoepe
KEHHUIO,
MIPUMCHSITh
3HAHUS
W3MEHEHUHU
KJIMMaTa,
TIPUHIIHAITBI
OCPEIKITUBOTO
MIPOU3BOJICTBA
, dpdexkTrBHO
JIECTBOBAThH B
Ype3BbIYAHBI
X CHTYaIHsIX

00

- HEe NMPUHUMATh JEUCTBUS, MPUHOCSIINE BpEL
OKpYXaroIlIeH Cpeae;

- yMeThb NPOrHO3UPOBATh HEOJIArONpUSTHBIC
HKOJIOTHYECKUE MOCIICICTBHSI
peIpUHUMAEMbIX JEHCTBUI, MpeaoTBpallaTh
HUX;

- pacuIupuTh OTIBIT
IKOJIOTHUYECKOI HAMPABICHHOCTH;
- pa3palaThiBaTh IUIAH pPELIEHUS MPOOIEMBI C
YU€TOM aHaji3a MMCHOIIHUXCA MAaTCPUAJIBHBIX U
HEeMaTepualbHBIX PECYpPCOB;

- OCYUICCTBJIATH IICJICHAMPABICHHBIA TOUCK
nepeHoca CpeAcTB M crnocoOoB AEHCTBHS B
poECCHOHATIBHYIO CPELY;

- YMETh MePEHOCUTH 3HAHHS B MO3HABATEIHHYIO
U TIPAKTHYECKYIO 00J1aCTH KU3HEACITSILHOCTH;
- TIpelyIaraTh HOBBIE MPOEKTHI, OLICHUBATh UIEH
C IIo3naun HOBU3HBI, OpUTrHMHaJIbHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

- 1aBaTh OLICHKY HOBLIM CHUTyalllsIM, BHOCHTDH
KOPPEKTHUBBI B JESATEIBHOCTb, OIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB IIEIISM

JCATCIIBHOCTH

- yMEThb OIEpUpOBaTh MOHATHAMHU: (QYHKIHS, HENpepbhIBHAS (QYHKIIHAL,
NPOM3BO/IHAS, TIEPBOOOpa3Has, ONMpPEIENCHHBI HHTErpal;, YMEThb HaXOIUTh
HPOU3BOAHBIC YIEMEHTAPHBIX (YHKIUHA, HCIOIB3YS CIPABOYHBIC MaTEpUAIIbL;
UCCIIEIOBATh B MPOCTEHIINX ClTydasX (QyHKIMM HA MOHOTOHHOCTb, HAXOJHUTH
HauOONbIIMNE W HAWMEHBIIME 3HA4YeHUS QYHKIHHA; CTPOUTh TIpaduky
MHOTOWIEHOB C HCIIOJIb30BAHUEM amllapaTa MaTeMaTU4ecKoro aHalu3a;)
NPUMEHATh TPOU3BOJHYIO TPH PpEIICHWM 337ad Ha JBIKCHHUE; pellaTh
NPAaKTUKO-OPUEHTHPOBAHHBIE 33/Ja4l HA HAWOOJbIINE W HAUMEHBIINE
3HAYCHHS, Ha HAXOXKJICHNE ITyTH, CKOPOCTH U YCKOPECHUS;

- YMEThb OINEpPHPOBATh MOHATHSIMH: JIBUKCHHE B TPOCTPAHCTBE, IMOTOOHBIE
¢urypsl B  TIPOCTPAHCTBE;  HCHOJNB30BaTh  OTHOIICHHE  IUIOMIAJACH
MOBEPXHOCTEH 1 00BEMOB OJOOHBIX (DUTYD MPH PELICHUH 3a7ad;

- YMeTh BBIYHCIATH T€OMETPHUECKHE BEIUYMHBI (IJIMHA, YTOJI, IJIOIIA/b,
o0beM, TIJIOUIaIb IOBEPXHOCTH), HWCHOIB3YSd H3y4YeHHbIE (OPMYIBl U
METOJIBI
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IIK 1.2.

HUMCETH IIP aKTHYECKHM OIIBIT:

YMETb:

Brimonssare - pa3paboTKe apXUTEKTYPHO-CTPOUTEIHHBIX - YUTaTh CTPOUTEIILHBIC 1 pabOUne YSPTEKH;
pacueTsl u yepTexkeil; - BBIIIOJIHATH YEPTEKHU IUIAHOB, (acagoB, pa3pe30B, CXEM C MOMOIIbIO
KOHCTPYHPOBa - BBITTOJTHEHHS pacueToB 1o MH(POPMALIMOHHBIX TEXHOJIOTHIA;
HUe IIPOEKTHUPOBAHUIO CTPOUTENBHBIX - YUTaTh TEHEpaJbHbIC IUIAHBl YYacTKOB, OTBOAUMBIX  JJIs
CTPOUTEIIBbHBI KOHCTPYKIIHH, OCHOBaHUIA; CTPOUTENIBHBIX OOBEKTOB,;
X - pa3paboTke u COINIACOBAHUU - o(opMIIATH YEPTEXH TEXHOJIOIMYECKOIO IPOEKTUPOBAHMS C
KOHCTPYKIHH KaJeHJApHBIX  IUIAHOB  IPOM3BOJCTBA NpUMEHEHHEM MH(POPMALMOHHBIX TEXHOIOTUN
CTPOUTEIBHBIX  paboT HAa  OOBEKTE
KaIlUTaJIbHOTO CTPOUTENIHCTBA
- pa3paboTKe KapT TEXHOJOTHYECKUX H
TPYAOBBIX TPOIIECCOB.
[IK 5.1. HMMETb MPAKTUYECKUH OMBbIT: YMETb:
CocraBienue - cOope, 00pabOTKe M HAKOIUIEHUH HAYYHO- - BeCTH Tabenu y4yera paboyero BpeMeHH, YCTaHaBIMBaTh COOTBETCTBUE
CBOJIHBIX TEXHUYECKOH uHpopmauuu B o01acTu (akTHUeCKU BBIIOJHEHHBIX BHMJOB M KOMIUIEKCOB paboT paborawm,
crienupuKanu CTPOUTEINBCTBA. 3asBJICHHBIM B JIOTOBOPE TOAPSIa U CMETHOM JOKYMEHTAIIHH.
U u Tabmuiy
noTpeOHOCTH
B
CTPOUTEINBHEI
X U
BCIIOMOTATEIh
HBIX
MaTepuaiax H
o0opyaoBaHU
"
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TeMaTuyeckoe MIIAHMPOBaAHHUE Y4eOHOI0 MpeAMeTa

KonunuecTBo B ToM uncne

aKaJeMHYECKHUX

Howmep Haumenosanue 4acoB BO dopmupyembie
Cogneprkanue ydeOHOro MaTepuaia o CP
ypoKa paszena, TEMbI B3aumogencteuu | JI, YP 113 KOMIIETEHIUU
c

IpEenoAaBaTeaeM
Paznei 1. [loBTOpenne kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

1-2 | Lenb u 3anaun ba3oBble 3HaHUS U YMEHUS 110 MaTEMaTHKE B 2 2
MaTeMaTUKH IpH npoecCHOoHaNBHOM U B TOBCEIHEBHOM
OCBOEHUU JIeSITEJIbHOCTH.

CHELUATbHOCTH

34 Yucna ¥ BEIYUCIIEHUS. JencTBus HaI HOJIOKUTEIHHBIMU u 2 2
Boipaxkenus u OTPULATEJIbHBIMU YUCIaMH, OOBIKHOBEHHBIMU U
peoOpa3oBaHUs JIECATUYHBIMUA IpOoOsSIMHU. HevictBus co

CTETICHIMH, bopMmybI COKPAILIEHHOTO
YMHOKEHHUSL.

5-6 | Ilpaktuueckoe 3aHsTHE | Buapl miaockux Guryp v ux mniomaib. 2 2 OK-01, OK-
Nel: IIpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4U B Kypce 02, OK-03,
«I'eomerpus Ha T€OMETPHUH HA INTIOCKOCTH. OK-04, OK-
TLTIOCKOCTH) 05, OK-06,

7-8 | Ilpaktnueckoe 3anstie | IIpocThie mpoLEeHTHI, pa3Hble CIOCOObI UX 2 2 OK-07
No2: BbIYMCIICHHS. CIOKHBIE MPOLEHTHI.

«ITporuieHTHBIE
BBIYMCIICHUSI)
9-10 | Ilpaktuueckoe 3anstie | IIpocTblie MpOIEHTHI, pa3HbIE CIIOCOOBI UX 2 2
Ne3: BbIurciaeHUs. CII0)KHBIE IPOLIEHTHI.
«ITporuieHTHBIE
BBIYMCIICHUSI)
11-12 | Tlpaktuueckoe 3ansitue | JIuneiiHble, KBagpaTHbIE, JPOOHO-ITNHENHBIE 2 2

Ne4:

«YpaBHEHUS U

YpaBHCHUA U HCPABCHCTBA.




HCpaBCHCTBa»

13-14 | Cuctemsl ypaBHeHuit 1 | CriocoOBI pelIeHUs] CHCTEM JIMHEHHBIX
HEpPaBEHCTB ypaBHeHul. [lonstus: marpuna 2x2 u 3x3,
onpenenurens matpunsl. Meron IMaycca.
CucreMbl HETMHEMHBIX YpaBHEHUN. CUCTEMBI
HEPABEHCTB.
15-16 | [Ipaktrdeckoe 3ansTHe | CriocoObI pelIeHnust CHCTEM JIMHEHHBIX
Ne5: ypaBHeHUH. [Tonsrusa: Mmatpuna 2x2 u 3x3,
«CucrteMbl ypaBHEHHUM | onpenenurtesb MmaTpuibl. Meton ["aycca.
1 HEPAaBEHCTB» CucreMbl HETMHENHBIX ypaBHEHUH. CHCTEMBI
HEPABEHCTB.
17-18 | Ilpaktuyeckoe 3ansitue | CrocoObl pelIeHUs] CUCTEM JTMHEHHBIX
Ne6: ypaBHeHuH. [Tonstusa: Mmatpuna 2x2 u 3x3,
«Cuctembl ypaBHEeHUIl | ompeaenuTenb MaTpuilbl. Meron ["aycca.
1 HEPAaBEHCTB» CucreMbl HEMMHENHBIX ypaBHEHUNH. CHCTEMBI
HEPABEHCTB.
19-20 | BxoaHo# KOHTPOJIb Brraucnienus u npeoOpa3oBaHusi. Y paBHEHUS U
HEpaBeHCTBA. [ 'eoMeTpus Ha TIOCKOCTH.
KonTponbHas paboTa.
Pasnea 2. IIpsiMble M JIOCKOCTH B NPOCTPAaHCTBE
21-22 | OcHOBHBIE TOHATHS [Tpenmer crepeomerpuu. OCHOBHBIE TOHATHS
CTEpEOMETPHH. (Touka, mpsiMasi, MIOCKOCTh, IPOCTPAHCTBO).
Pacnionoxxenue npsimbix | OCHOBHBIE aKCHOMBI CTEPEOMETPHUH.
U TUIOCKOCTEN ITepecekaromuecs, napauieabHbIe U
cKpeluBaromuecs npsimbie. [Ipuznak u
CBOMCTBO CKPEIIMBAIOIINXCS MPSMBIX.
OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI. OK-01, OK-
23-24 | IlapannenbHOCTh [TapanienpHble mpsiMast U MIOCKOCTb. 03, OK-04,
MPSIMBIX, IPSAMOI U Omnpenenenune. [Ipusnak. CoiicTsa (¢ OK-07, IIK1.2

IIJIOCKOCTH, IJIOCKOCTEM

JI0OKa3aTelbcTBOM). [lapanienbHble MI0CKOCTH.
Omnpenenenne. [Ipuznak. CoiicTBa (¢
JI0Ka3aTeIbCTBOM). TeTpasip ¥ €ro 3JIEMEHTHI.
[Tapannenenunen u ero 3nemeHThl. CBOCTBA
MIPOTHUBOIIOJIOKHBIX TPaHE U IUaroHaneu
napaenenunena. [loctpoenne ceueHun.
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Penrenue 3amau.

25-26 | Ilpaktuueckoe 3ansatue | IlapannenbHble npsAMas U IIIOCKOCTb.

No7: Onpenenenne. [Ipuznak. CoiicTBa (¢

[TapamiensHOCTB J0Ka3aTenbeTBOM). [lapaiienbHble MI0CKOCTH.

MPSAMBIX, IPSAMOU U Onpenenenne. [Ipuznak. CoiicTBa (¢

IJIOCKOCTH, IJIOCKOCTEHN | 10Ka3aTeNbCTBOM). TeTpasp U ero 3JeMeHTHI.
[Tapannenenunen u ero 3;meMeHTbl. CBOKCTBA
IIPOTUBOIIOJIOKHBIX I'PAHEN U IMArOHaJIeH
napasienenunena. [loctpoenue ceueHui.
Pemenue 3anay.

27-28 | Ilpaktuueckoe 3ansrue | IlapannensHble npsiMas U MIOCKOCTb.

Ne8: Omnpenenenne. [Ipusznak. CpoiictBa (¢

«[TapamnenbHOCTD Jl0Ka3areabcTBOM). [lapaienbHble MII0CKOCTH.

MPSIMBIX, IPSAMOM U Omnpenenenue. [Tpusnak. CpoiicTsa (¢

IJIOCKOCTH, JI0Ka3aTe’abcTBOM). TeTpasip U ero 3JeMeHTHI.

TIOCKOCTEM [Tapannenenunesn u ero 3meMenTsl. CBOKWCTBA
IPOTUBOIOJIOXKHBIX I'PaHEeN U uaroHanei
napajuienenunena. Ilocrpoenue ceuenuit.
Pemenue 3anay.

29-30 | IlepnenauxynspHocts | IlepnenaukynspHsie npsmble. [lapannenbubie
MPSIMBIX, IPAMON U IpsIMBIE, IEPIIEHANKYJIIPHBIE K TUIOCKOCTH.
IIJIOCKOCTH, IUTOCKOCTEN | [IpH3Hak nepneHauKyIsspHOCTH MPSIMON U

iockocTH. [JokazarenscrBo. [lepnenaukyisp u
HakJIoHHad. [leprnieHuKynspHbIEe MIO0CKOCTH.
[Tpu3Hak NeprneHIuKyIIPHOCTH IIIOCKOCTEM.
Joxka3arenbcTBo. PaccTosiHUS B IPOCTPaHCTBE.

31-32 | Teopema o Tpex Teopema o0 Tpex NepHeHANKYISIPaAX.
MEPIEHIUKYIISIpax JlokazaTenbeTBo. Yol MEXTy NPsAMO U

MJIOCKOCTBIO. YT0JI MEX/Ty IMIIOCKOCTSMHU.

33-34 | IIpaktudeckoe 3anarue | TeopeMa o Tpex NEPHIEHIUKYIIApaX.

Ne9: Jloka3zarenbcTBO. YToa Mexay npsaMoi u
«Teopema o Tpex IJIOCKOCTBIO. YTOJI MEX/y INIOCKOCTSAMH.
MEPIEeHIUKYISIpax»

35-36 | IIpakTuueckoe 3aHaTHE | AKCHOMBI cTepeoMeTpui. [lepneHuKyasipHOCTb

Nel0:

PsIMOM U TJIOCKOCTH, TApaJLIeIbHOCTh ABYX
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«ITapannenbHsle,

MMPAMBIX, HEPICHAUKYJIAPHBIX IIJTOCKOCTH,

NIEPIEHIUKYIISIPHBIE, HEPIEHIUKYISIPHOCTD MJIOCKOCTEH.
CKpELIMBAIOIINEC
IIPSIMBIEN
37-38 | IlpakTuyeckoe 3aHatve | PacnonokeHue NpsaMbIX U IJIOCKOCTEH B
Nell: npocTpaHcTse. [lepnenauKynsapHOCTb U
Pewenne 3anau. MapajuIeIbHOCTh NPSIMBIX U IUIOCKOCTEH.
[Ipsimble u uiockocTy B | CKpeIMBaOIINECS IPSIMbIE.
IIPOCTPAHCTBE.
39-40 | KonrpoabHas paborta
Nel
Paznen 3. KoopanHaTsl M BEKTOPBI
41-42 | lekapTOBbI JlekapTOBbl ~ KOOpAMHATBL B  MPOCTPAHCTBE.
KOOPJIMHATHI B [Ipocreiimue 3a7a4u B KOOpJIMHATAX.
IIPOCTPAHCTBE. Paccrosnue MEXy JBYMsI TOYKaMH,
Paccrosinne mexay KOOPJAMHATHI CEPEIUHBI OTPE3Ka.
JBYMsI TOUKaMHU.
Koopaunatsl cepennnbl
OTpe3Ka
43-44 | IlpakTnueckoe 3aHsaTHe | JleKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE.
Nel2: IIpocreiimue 3a1a4n B KOOpAUHATAX.
«/lexapToBbI PaccTosHue Mexny 1ByMsl TOUKAMH,
KOOPJIMHATHI B KOOPJIMHATHI CEPEIUHBI OTPE3Ka. OK-02, OK-
IIPOCTPAHCTBE. 03, OK-04,
Paccrosinne mexny OK-07, TIK1.2.
IBYMsI TOUKaMH.
Koopaunatsl cepennHbl
OTpe3Ka»
45-46 | Bekrtopsl B Bexkrops! B mpoctpancTBe. CliokKeHue U

IIPOCTPAHCTBE. YTOII
MEX/1y BEKTOpaMH.
CkansspHoe
MIPOU3BECHNE
BEKTOPOB

BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha
yucio. Komnnanapueie BekTopsl. CkansgpHoe
IIPOU3BEIEHUE BEKTOPOB. Pa3iioxkeHue Bekropa
10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
KoopauHnats! BEKTOpa, CKAISIPHOE IPOU3BEACHHE
BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY
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BEKTOPAMH, YTOJI MEXK]Ty IIPSIMOU U INIOCKOCTHIO,
YTOJ MEX/1Y IJIOCKOCTSIMU. Y paBHEHUE
IJIOCKOCTH. ['eoMeTpruUecKuid CMbICIT
onpenenuTens 2x2.

47-48 | Ilpaktruueckoe 3anstue | Bektopsl B mpocTpaHcTBe. Cl0KEeHUE U
Nel3: BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
«Bekrtopsl B yucio. Kommnanapasie BekTopbl. CkajsipHoe
IIPOCTPAHCTBE. YTOII IIPOU3BENICHNE BEKTOPOB. Pa3iioxkeHue Bekropa
MEXy BEKTOPAMH. 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
CkainsipHoe Koopaunats! BekTopa, CKalsipHOE IPOU3BEACHHE
MIPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY
BEKTOPOB» BEKTOPAMH, YTOJI MEX/y NPSIMOI U IJIOCKOCTBIO,
YIOJ MEXY IJIOCKOCTSIMU. Y paBHEHUE
IJIOCKOCTH. ['eOMeTpUYECKHil CMBICT
onpeaenuTens 2x2.
49-50 | Ilpaktuueckoe 3ansitue | BekTopsl B mpocTpancTBe. CioxeHue u
Neol4: BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA
«BekTopsl B yucio. Komrnanapasie BekTopbl. CKaysipHoe
IIPOCTPAHCTBE. YTOI IIPOU3BENICHNE BEKTOPOB. Pa3noxeHune BekTopa
MEX/1y BEKTOpaMHu. 10 TPEM HEKOMITJIaHAPHBIM BEKTOPaM.
CkansipHOE Koopaunats! BEKTOpa, CKaISIpHOE IPOU3BEACHUE
MIPOU3BEICHNE BEKTOPOB B KOOPJUHATAX, YIOJ MEKIY
BEKTOPOB» BEKTOPAMH, YTOJI MEXY MPSIMOH U IJIOCKOCTBIO,
YIOJI MEXY IUIOCKOCTSIMH. Y paBHEHUE
IJIOCKOCTH. ['eOMeTpruUecKuid CMBbICI
onpenenuTens 2x2.
51-52 | Ilpaktuyeckoe 3anarue | KoopanHatHas miockocTs. Beruncienue
Nel5: pPacCTOSHUH U TUJIONIAACH Ha MIJIOCKOCTH.
«IIpakTukoopuenTupoB | KonnuecTBeHHBIE pacueThl.
aHHbIE 33]]a4d Ha
KOOPJAMHATHOMN
IIJIOCKOCTH
53-54 | IIpaktuueckoe 3aHsaTHE | /J[ekapToBbl KOOpAMHATBI B  MPOCTPAHCTBE.

Nelé6:
«Perrenue 3agau.

Bektopet B mpoctpanctBe. ClioxkeHue U
BBIYMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
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Koopaunats! u
BEKTOPBI»

yucino. Kommanapueie BexTopbl. CkansipHoe
IIPOM3BENICHUE BEKTOPOB. PasiioxkeHune BeKkTOpa
0  TPEM  HEKOMIUIAHApHBIM  BEKTOPaM.
IIpocreiimue 3a7a4u B KOOpAUHATAX.
Koopaunatsl BEKTOpa, pacCTOSHHUE MEXIy
TOYKaMH, KOOPAMHATBI CEpPEAMHBI  OTPE3Ka,
CKaJIsIpHOE IIPOU3BENICHUE BEKTOPOB B
KOOPJMHATAX, YIroJ MEXIy BEKTOpaMH, YIoil
MEXIy MpSAMOM M IUIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMH.

55-56 | KontpoinbHas pabota
Ne2
Pa3znen 4. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKIuH
57-58 | Tpuronomerpuueckue | Pagnannas mepa yrina. [IoBopoT TOUKH BOKpYT
byHKIIUN Hayayia koopauHat. OnpeneneHne CuHyca,
IIPOU3BOJILHOTO YIJIa, KOCHHYCa, TAHI€HCAa U KOTaHI'€HCa. 3HAKU
yucia. Paguannas u CHHYCa, KOCHHYCa, TAHT€HCa U KOTaHTeHca 110
rpajycHas Mepa yria YEeTBEPTAM. 3aBUCUMOCTb MEXKIY CUHYCOM,
KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO U
TOTO K€ yrJa.
59-60 | IIpaktuueckoe 3anstue | Pannannas mepa yria. [IoBopoT TOUKH BOKpPYT
Nel7: Hayaja koopauHat. OnpeneneHue cuHyca, OK-01. OK-
«Tpuronomerpuueckue | KOCMHyca, TAHT€HCA U KOTAHT'€HCA. 3HAKU 02 OI’C— 03
byHKIMN CHHYCa, KOCHYCa, TAHT€HCA U KOTaHT€HCa 110 OK,-O 4 OK’-
MIPOU3BOJILHOTO YIJIa, YETBEPTSAM. 3aBUCUMOCTb MEXKY CUHYCOM, 05 OI’C— 06
yucna. Pannannas n KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO U OK-b7 K 5’ 1
rpaJycHas Mepa yriaa» | TOTO K€ yria. ’ '
61-62 | OcHOBHEBIE Tpuronomerpuueckue Toxaecrtsa. Cunyc,
TPUTOHOMETPUUECKHE KOCUHYC, TAHT€HC ¥ KOTaHT'€HC YTJIOB O U - (.
toxxjecTBa. @opmynsl | DopMyIibl IpUBEIEHUS.
MIPUBEICHUS
63-64 | OcHOBHBIE Tpuronomerpuueckue Toxaecrtsa. Cunyc,
TPUTOHOMETPUUECKHE KOCUHYC, TAHT€HC ¥ KOTaHT'€HC YIJIOB 0L U - (.
toxxjecTBa. @opmynsl | DopMyIbl IpUBEIEHUS.
MIPUBEICHUS
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65-66

Cunyc, KOCHUHYC,
TAHT'€HC CYMMBbI U
Pa3HOCTHU JBYX YIJIOB
CuHyC 1 KOCUHYC
JIBOMHOTO yTJIa.
DopMyisl
ITOJIOBUHHOIO yIJia

CymmMa 1 pa3HOCTh cMHYCOB. CyMMa U pa3HOCThb
KocuHycoB. CHHYC U KOCUHYC ABOWHOTIO YIJIa.
®opmyiibl O0JOBUHHOTO yria. IIpeoGpa3oBanus
CYMMBI TPUTOHOMETPUYECKUX (YHKIUN B
IIPOU3BENICHUE U IPOU3BEACHUS B CyMMY.
BripakeHue TpUrOHOMETPHUECKUX (DyHKITHNA
4yepe3 TAaHI'€HC MTOJIOBUHHOTO apryMEHTA.
[IpeoOpazoBanus mpocTeHIImx
TPUTOHOMETPUYECKHUX BBIPAKCHUH.

67-68 | Cunyc, KOCHHYC, CymMmMa 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTh
TaHI'€HC CyMMBI U KocuHycoB. CHHYC U KOCUHYC ABOWHOTIO YIJIa.
Pa3HOCTH JIByX yTJIOB ®opmyitel OOBUHHOTO yria. [IpeoOpa3oBanus
CuHycC 1 KOCUHYC CYMMBI TPUTOHOMETPUYECKUX QYHKLIUN B
JBOMHOIO yrija. IIPOU3BE/ICHUE U IPOU3BEACHUS B CyMMY.
Dopmyisl BripaxkxeHue TpUroHOMeTpHUecKuX (HyHKIMHA
IIOJIOBUHHOTO yTja Yyepe3 TAaHI'€HC [TOJIOBUHHOTO apryMEHTA.

ITpeoOpazoBanms MpoCTEHIITUX
TPUTOHOMETPUUECKUX BhIPAKEHUH.

69-70 | Cunyc, KOCHHYC, CymMmMa 1 pazHOCTh cMHYCOB. CyMMa U pa3HOCThb
TAHTEHC CYMMBI U KocuHycoB. CHHYC ¥ KOCUHYC JIBOWHOTO yTJIa.
Pa3HOCTH JIByX yTJIOB ®opmyiiel MONOBUHHOTO yria. [IpeoGpa3oBanus
CuHHYC 1 KOCHUHYC CYMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
JBOMHOTIO yria. IIPOU3BENICHUE U IPOU3BEACHUS B CyMMY.
DopMysl BripaykeHue TpUuroHoMeTpuieckux QyHKIUN
IIOJIOBUHHOTO yIJla 4yepe3 TAaHT'€HC MTOJIOBUHHOTO apryMEHTA.

[TpeoOpazoBanms mpoCTEHIITUX
TPUTOHOMETPUUECKHUX BBIPA)KEHUH.
71-72 | Ilpaktnueckoe 3anstue | Cymma M pa3HOCTh CMHYCOB. CyMMa U pa3HOCTh

Nel8:

«CuHyc, KOCHHYC,
TaHI'€HC CYyMMBI U
Pa3HOCTH JBYX YIJIOB
CuHyC 1 KOCUHYC
JIBOMHOTO yTJIa.
DopMyibl

KocuHycoB. CHHYC U KOCUHYC ABOWHOTO YIJIa.
®opmysl osioBUHHOTO yria. [IpeoOpazoBanus
CYMMBI TPUTOHOMETPUYECKUX (QYHKIUN B
MIPOU3BEICHUE U IPOU3BEACHUS B CyMMY.
BripaxkeHue TpUroHOMETPHUECKUX (DYHKIMNA
Yyepe3 TAHIeHC IIOJIOBUHHOTO apryMEHTa.
[TpeoOpa3oBanus mpocTeHmmx
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ITOJIOBUHHOI'O yIJjia»

TPUTOHOMETPUUECKHUX BhIPAKECHUH.

73-74 | dynkuy, ux cBorcTBa. | O0IacTh ONpeaeNeH sl 1 MHOKECTBO 3HAYCHUN
CnocoOsl 3amanus bynkumid. YETHOCTD, HEYETHOCT,
byHKIMH nepuoIMIHOCTh QyHKIMNA. CriocoObl 3a1anus
GyHKIMHA.
75-76 | Tpuronomerpuueckue | OOIaCcTh OMpPEEIICHUS U MHOXKECTBO 3HAUCHUI
(GyHKIIUHM, UX CBOMCTBA | TPUTOHOMETPUUYECKUX QPYHKIMHA. YETHOCTD,
u rpaduku HEYETHOCTb, IEPUOJUYHOCTD
TpUTOHOMETpUYeCKUX GyHKIMH. CBOMCTBA U
rpaduKu QYHKIUH y = oS X, Yy =sin X, y = tg X,
y = ctg X.
77-78 | IlpeoOpazoBanue Cxatue u pactspkeHue rpadukoB
rpadukos TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuueckux | [IpeoGpazoBanue rpaduxos
byHKIHI TPUTOHOMETPHUYECKUX (DYHKIUH
79-80 | Onucanue Hcnonp30BaHue CBONCTB TPUTOHOMETPUUECKUX
IIPOU3BOJICTBEHHBIX ¢byHKIMH B Tpo(eCcCHOHANBHBIX 33/1a4ax.
MIPOLIECCOB C MOMOIIBIO
rpadukoB QpyHKIUH
81-82 | IIpakTnueckoe 3ansATue | Mcnosp30BaHUE CBOMCTB TPUTOHOMETPHUYECKHUX
Nel9: ¢GyHKIUMI B IpoecCHOHANbHBIX 3a/1a4aXx.
«Omnucanue
MIPOU3BOJICTBEHHBIX
IIPOLIECCOB C MTOMOIIBIO
rpaduKoB PyHKIHN»
83-84 | O6paTHbIe OO6patHble TpuroHomerpuyeckue GpyHkuu. Mx
TPUTOHOMETPUUECKHE cBOiicTBa U rpaduKu
byHKIIUN
85-86 | Tpuronomerpuueckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a.
YpaBHEHUS U VYpaBHeHue tg X = a, ctg X = a. Pemenne
HEpaBEeHCTBa TPUTOHOMETPUUECKHUX YPaBHEHUI OCHOBHBIX

TUIOB: ITPOCTENILINE TPUTOHOMETPUUECKUE
ypaBHeHI/ISI, CBOJSAIINECS K KBaJIpaTHI)IM,
peraeMble pas3IoKEHUEM Ha MHOKUTEIH,
oaHopoHbie. [IpocTelimme
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TPUT'OHOMETPHUYCCKHUEC HEPABCHCTBA.

87-88 | Tpuronomerpuueckue | YpaBHEHHE COS X = a. YpaBHEHHUE Sin X = a.
ypaBHEHUS U VYpaBHeHue tg X = a, ctg X = a. Pemienue
HEpaBEHCTBA TPUTOHOMETPUUYECKUX YPABHEHUH OCHOBHBIX
TUIIOB: IPOCTENIIINE TPUTOHOMETPUUECKUE
YpaBHEHHSI, CBOJSIINECS K KBAJAPATHBIM,
pelaeMble pa3ioKeHUEM Ha MHOXKHTEINH,
onHopoaHsle. [Ipocreimme
TPUTOHOMETPUUYECKUE HEPABEHCTBA.
89-90 | IIpakTuueckoe 3aHATHE | YpaBHEHHE COS X = a. YpaBHEHHUE Sin X = a.
Ne20: VYpaBHeHue tg X = a, ctg X = a. Pemenue
«TpUroHOMETpPHYECKHE | TPUTOHOMETPUYECKUX YPAaBHEHUI OCHOBHBIX
YpaBHEHUS U TUIIOB: IPOCTEUIIINE TPUTOHOMETPUUECKUE
HEPaBEHCTBA» YpaBHEHHSI, CBOSIINECS K KBAJIPATHBIM,
pelaeMble pa3iokKeHUeM Ha MHOXKHTENH,
onHopoaHsle. [Ipocreimme
TPUTOHOMETPUUYECKUE HEPABEHCTBA.
91-92 | Cucrembl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX
TPUTOHOMETPUUECKUX | YpaBHEHUI.
YpaBHEHUN
93-94 | Ilpaktuueckoe 3anstue | [IpeoOpa3zoBaHre TPUTOHOMETPHUUECKHUX
Ne21: BBIPAKECHMI. Pelllenre TpuroHoMeTpu4eCcKux
«Pemenue 3anau. YpaBHEHUI U HEPABEHCTB B TOM YHCIIE C
OcHoBBI UCIOJIb30BAaHUEM CBOMCTB (DyHKIIUH.
TPUTOHOMETPHH.
Tpuronomerpuueckue
(GyHKIHMNY
95-96 | KonTtponbHas paboTa
Ne3
Pasnea 5. KomiuiekcHble ynciia
97-98 | KoMmruiekcHbIe Uncia [Tonsitne komIuiekcHoro uncia. ConpsskeHHbBIS OK-01, OK-
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT 02, OK-03,
KOMIUIeKcHOro yncia. ®opma 3anucu OK-04, OK-
KOMIUIEKCHOTO YHclia (TeoMeTpuieckas, 05, OK-06,
TPUTOHOMETPHUECKasl, aredpandeckasi). OK-07
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Apudmernueckre IeHCTBUS C KOMILIEKCHBIMU
YHUCJIAMH.

99- | KomnuiekcHble uncna [TonsiTne koMILIeKCHOTO yncia. ConpsiKeHHbIE
100 KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT
KoMILIeKcHoro yucna. @opma 3anucu
KOMIUIEKCHOTO yHclia (reoMeTpuieckas,
TPUTOHOMETpHUUECKasi, anredpanyeckas).
Apudmernueckue 1eHCTBHS ¢ KOMITJICKCHBIMH
YHUCIAMHU.
101- | IlpumeHeHue BrlInonHeHue pacyeToB ¢ IOMOLIBIO
102 | KOMIUIEKCHBIX YUCEI KOMILIEKCHBIX urcen. [IpuMepsl Hcob30BaHus
KOMILJIEKCHBIX YHCEL.
103- | IIpakTuueckoe 3aHsATHE | BhINOIHEHNE pacueToB € IOMOIIBIO
104 | Ne22: KOMIUIEKCHBIX yucel. [IpuMepsl ucronap30BaHus
«IIpumenenue KOMIUIEKCHBIX YHCEI.
KOMIUIEKCHBIX YHCEID»
Pasnea 6. [lpousBognas pyHKIMH, ee IPUMeHEeHHE
105- | IlonsaTHe npousBoaHoM. | OnpeaeneHne YUCIOBON MOCIEI0BATEIbHOCTH U
106 | ®opmysbl 1 MpaBuUiia crocoOsI ee 3aaanusi. CBOWCTBA YHCIOBBIX
muddepeHIpoBaHUSL nocienoBarenbHocTell. OnpeneneHue npeaena
MOCJIeI0BATENbHOCTH. BrIunciienne npeaenon
nocienosarenbHocTel. [Ipenen GpyHkuu Ha
0eckoneuynoctu. [Ipeaen GpyHKIUU B TOUKE.
[Tpupamenue aprymenra. [Ipupamenne OK-01. OK-
byHkumH. 3a1a41, TPUBOISIINE K TTOHITHIO 02 OI’(— 03
pon3BogHON. Onpenenenrne Npou3BOJHOM. OK,- 04 OK’-
AJNTOpPUTM OTHICKaHHUS IPOU3BOJHOM. 05 OI’(- 06
107- | IIpousBoxansie cymmbl, | @opmyinsl quddepeniuposanus. [Ipasuna OK-b7 K 5’ 1
108 | pazHoctn nuddepeHIpoBaHms. ’ '
IIPOU3BEACHNUS,
4acTHOTO
109- | IIpousBoxanbie cymmbl, | @opmyisl quddepenuposanus. [Ipasuna

110

pa3HoCTH
MIPOU3BE/ICHNS,

YaCTHOTI'O

nuddepeHIpoBaHms.
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111-
112

[TpakTryeckoe 3aHsATHE
No23:
«IIpou3BOAHBIC CyMMBI,

®opmynsl nuddepennpoBanus. [Ipasuna
nudepeHIpoBaHus.

pa3HOCTH
IIPOU3BEACHNUS,
4aCTHOTO»
113- | [IpousBogHbIie Onpenenenne cnoxxaon Gpynkiuu. [IponsBoanas
114 | TpUroHOMETPUYECKHX | TpUTOHOMETpHUYecKuX (yHKuuid. [IponsBoanas
hyHKIMA. CJIIOKHOM (hYHKIIUH.
[Ipou3BoHas CIOKHON
byHKIMM
115- | IlpousBoaHbIe Omnpenenenne cinoxHou Gyrakuuu. [IponsBogHast
116 | TpUrOHOMETPUYECKHX | TPUTrOHOMETpHUUYeckuX GyHKuuil. [IponsBoanas
GyHKIHHA. CIIOKHOU (PyHKIMU.
IIpousBogHast C1OXHOU
byHKIUN
117- | Ilonsarue o [TonsTue HenpepwiBHOU (yHKIIMU. CBOICTBA
118 | HEenmpepbIBHOCTH HenpepbIBHON QyHKIUHU. CBSI3b MEKIY
¢bynkiuu. Meron HENPEPBIBHOCTHIO U AU PepeHITuPYyEMOCTHIO
WHTEpBAJIOB (GYHKIIUM B TOUKE. AJITOPUTM pEILICHUs
HEPABEHCTB METOJIOM MHTEPBAJIOB.
119- | I'eomerpuueckuii u ["'eomeTpHuuecKHil CMBICI TPOU3BOAHOMN (PyHKIINH
120 | ¢pusnueckuii cMbICa — YIJ10BOM KO3(PUIMEHT KacaTelbHOU K
IIPOU3BOTHON rpaduKy QyHKIMH B TOUKE. Y paBHEHUE
KacaTelbHOM K rpaduKy QyHKIUU. AITOPUTM
COCTaBJIEHUS YPABHEHUS KacaTelbHOH K rpaduky
bysaxun y=f(x).
121- | I'eomeTpudeckuii u ['eomeTpHUyeCcKHil CMBICI TPOU3BOAHOMN (PyHKITHH
122 | dusnueckuit cMbICT — YIJI0BOH KO3 PUIMEHT KacaTelbHON K
IIPOU3BOTHOM rpaduKky QyHKIIUH B TOUKEe. Y paBHEHUE
KacaTelbHOU K rpaduky QyHKIUU. AITOPUTM
COCTaBJIEHUS YPaBHEHUS KacaTelbHOH K rpaduky
bysaxun y=f(x).
123- | ®duznyeckuii CMbICI duzndecknii (MEXaHUUECKU) CMBICI
124 | mpon3BoHOM B IIPOU3BOJHON — MTHOBEHHAs1 CKOPOCTh B MOMEHT
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npodeccnoHanbHbIX
3aj1a4ax

BpemeHu t: v =S’ (t).

125- | MOHOTOHHOCTb Bospacranne u yobiBaHuE QyHKIIUH,
126 | dynkoun. Touku COOTBETCTBHUE BO3pACTaHUS U yObIBaHUS
JKCTpEeMyMa (byHKUMYU 3HaKYy Ipou3BoHOU. [TonsTHE
IIPOM3BOIHON BBICIIETO MOPSAIKA, COOTBETCTBUE
3HaKa BTOPOU MPOU3BOJHOM BBITYKJIOCTH
(BoruyTOoCTH) (DYHKIIMU HA OTpe3Ke. 3a/1a4u Ha
MaKCUMyM 1 MUHUMYM. [IoHsTHE aCUMIITOTHI,
CrocoObl UX ONpeesieHus. AJITOPUTM
uccie1oBaHus QyHKIMH U TIOCTPOCHUS ee
rpaduka ¢ mOMONIbI0 TPOU3BOAHOM. J[poOHO-
JuHenHas pyHKIus.
127- | MOHOTOHHOCTb Bospacranue u yobiBaHue QyHKIHH,
128 | dynxuuu. Touku COOTBETCTBUE BO3pAcTaHUs U yObIBaHUS
JKCTpEMyMa ¢dbyHKuMK 3HaKy ipou3BoAHON. [ToHsTHE
IIPOM3BOIHON BBICUIETO MOPSAKA, COOTBETCTBUE
3HAaKa BTOPOW ITPOU3BOJHON BBITYKIOCTH
(BorHyTOoCTH) (DYHKIIMHU HA OTpe3Ke. 3a/1a4uM Ha
MaKCUMyM U MUHUMYM. [IoHSITHE aCUMIITOTHI,
CHOCOOBI UX ONpeieNeHusl. AIrOpUTM
uccie0BaHus PYHKIMM U IOCTPOEHUS ee
rpaguka ¢ MOMOIIbIO MPOU3BOIHON. J[poOHO-
JTUHeHast QyHKIHUsL.
129- | UccnenoBanue HccnenoBanue (pyHKIIMM HA MOHOTOHHOCTD U
130 | dyHKIMI ¥ TOCTPOEHHE | TOCTPOEHUE TPapUKOB.
rpaduKoB
131- | UccnenoBanue HccnenoBanue GyHKIIMM HA MOHOTOHHOCTB U
132 | dyHKIMl ¥ TOCTPOEHHE | TOCTPOEHUE TPadUKOB.
rpaduKoB
133- | HaubGomabiiee u Haxoxnenre HanOoJIbIIero 1 HauMeHbIIIEr0
134 | HauMeHblIIee 3HAaYeHUsT | 3HaYCHUH PYHKUUH, TOCTpOeHHE IpaduKOB
byHKIUN MHOTOYJICHOB C UCIIOJIb30BAaHUEM arlapara
MaTEMAaTHYECKOT0 aHAJIN3A.
135- | Haxoxmenne HaumeHrsliee 1 HanOonblIee 3HAYEHUE
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136 | onTUMaIBLHOTO byHKIHH.
pe3yJibTara ¢ OMOILBIO
MPOU3BOIHON B
IIPaKTUYECKHX 3a7auax
137- | Haxoxnenue HaumeHnsiee 1 HanOoJIbIlIEE 3HAUCHUE
138 | onTuManbHOIO byHKIMN.
pe3yJibTara C IOMOIIBIO
MPOU3BOJHOM B
IIPAKTUYECKHUX 3aJa4ax
139- | [Ipaktuyeckoe 3anstue | GopmyIbl 1 paBuia JuQPepeHITMPOBAHUS.
140 | Ne24: HccnenoBanue QyHKIMIA ¢ TOMOIIBIO
«Pemenue 3anay. npou3BoaHON. Hanbompiee 1 HanMeHbIIee
[IponsBonHas 3HA4YeHUs PYHKLUH.
¢byHKIMH, ee
IIPUMEHEHHUE»
141- | KonrposbHas paboTa
142 | Ne4
Paznena 7. MHOTOrpaHHMKH M TeJ1a BpALleHUs
143- | Bepmunsl, pedpa, [TousiTue MHOTOrpanHuKa. Ero 3ieMeHThI:
144 | rpaHu MHOTOTpaHHUKA | BEpLIUHBI, pedpa, rpanu. J{naronans. CeueHue.
Boinykiible 1 HEBBINYKJIbIE MHOTOI'PaHHUKHU.
145- | Ilpusma, ee [Tonsitue npusmsl. Ee ocHOBaHus 1 60KOBBIE
146 | cocraBistomue, rpanu. Beicota npusmsl. [IpsiMast u HakIOHHAs
ceuenue. [Ipsamas n npusMa. [IpaBunbHas npusma. Ee ceuenue.
MIpaBWJIbHASL IPU3MBI OK-01, OK-
147- | lapannenenunen, ky6. | Ilapannenenunen, cBoiicTBa NpsMOYTOJIbHOTO 02, OK-03,
148 | Ceuenmue xy0a, napayuienenunena, kyo. Ceuenue kyoa, OK-04, OK-
napajuleJenunea napauleJenunena. 05, OK-06,
149- | [lupamupa, ee [Tupamuga u ee snemenTsl. CeyeHUE MUPAMUIBI. OK-07, TIK1.2
150 | cocraBusromue, ITpaBuiibHas nupamuaa. Y ceueHHasi MUpaMuaa.
ceuenue. [IpaBriibHas
nupamuza. YceueHHas
nupamuia
151- | bokoBas u nonHas [Tnomans 60KOBO M MOIHOM MOBEPXHOCTH
152 | mOBEpXHOCTh MPU3MBI, | TPU3MBI, TUPAMHJIBIL.
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IMHUpaMHIbI

153- | Cummerpus B KyOe, CuMMeTpHs OTHOCUTEIBHO TOUKH, IIPSIMOH,
154 | mapannenenunene, miockoctr. CuMMeTpus B KyOe,
IpU3Me, NUpaMuIe napajuleJienunesie, npusMe, nupamue.
155- | [Ipumepsl cummerpuid B | CUMMETpUs B IPUPOJE, APXUTEKTYPE, TEXHUKE,
156 | mpodeccun B ObITY.
157- | Ilpumepsl cummetpuii B | CUMMETpHS B IPUPOJE, APXUTEKTYPE, TEXHUKE,
158 | mpodeccun B OBITY.
159- | Ilpaktuueckoe 3ansitue | CUMMETpHsS B IPUPOJE, APXUTEKTYPE, TEXHUKE,
160 | Ne25: B OBITY.
«IIpumepsl cummeTpuit
B Npodeccum»
161- | IlpaBunbHbIE IlonsiTHE TPABUIBHOTO MHOTOI'PAHHUKA.
162 | MHOrOrpaHHUKH, UX CBoiicTBa IpaBUIbHBIX MHOTOIPAHHUKOB.
CBOMCTBA
163- | Huaunap, ero Hunmuaap u ero snemeHThl. CeueHue nuInHIpa
164 | cocraBmusromue. (mapamienbHOEe OCHOBaHUIO U OcH). Pa3zBepTka
Ceuennie nuIMHAPA LUJIMH]IPA.
165- | Konyc, ero Konyc u ero sanemenTsl. CeueHue KOHyca
166 | cocraBusomue. (mapannenbHOe OCHOBAHHIO U MPOXOAAIIEE Yepe3
Ceuenue koHyca BEpILMHY ), KOHUYecKHe ceueHus. Pa3BepTka
KOHYyca.
167- | Konyc, ero Konyc u ero sanemenTsl. CeueHue KOHyca
168 | cocraBusromue. (mapannenbHOe OCHOBAHHIO U MPOXOAAIIEE Yepe3
Ceuenue koHyca BEpILMHY ), KOHUYecKHe ceueHus. Pa3sepTka
KOHYyca.
169- | YceueHHBIN KOHYC. VYceuennslii koHyc. Ero obpasyroiias u BbICcOTA.
170 | Ceyenue yceueHHOTO CeueHne yceueHHOT0 KOHYCa.
KOHyca
171- | ap u chepa, ux [Tap u cdepa. Bzanmuoe pacnonoxenue cheps
172 | ceuenus u mockocT. Cevenue mapa, chepsl.
173- | Tlonstue 06 oObeMe [Tonsitne 06 oobeme Tena. O0beM KybOa u
174 | Tena. OTHOIIEHNE IpSAMOYTOJIBHOTO napasuienenunena. Oobem

00BEMOB TTIOJOOHBIX TEN

npu3Mbl U IUIMHApa. OTHOLIeHHEe 00bEMOB
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NOIOOHBIX TeN. ['eOMeTpUYECKH CMBICIT
onpenenuTens 3-ro nopsiaka.

175- | Ilonstue 06 oObeMe [Tonsitue 06 o0beme Tena. O0beM Kyda u
176 | tena. OTHOIIEHHE PSIMOYTOJIBHOTO Napasuienenunena. Oobem
00BbEMOB MOAOOHBIX TeJ | IPU3MBbI U HUIUHAPa. OTHOIIEHUE 00BEMOB
NOJO00HBIX TeN. |'eOMeTpUYECKH CMBICI
onpenenurens 3-ro NopsyIka.
177- | IIpaktuyeckoe 3anstue | OO0beMbl nUpaMUabl U KoHyca. OO6beM mapa.
178 | Ne26: [Tmomaam moBepxHOCTEN TEI.
«O0BEMBI U TIOIIAIN
IIOBEPXHOCTEH Tem»
179- | Ilpaktuyeckoe 3ansatue | KomMOMHanMu reoMeTpuyecKux Tell.
180 | Ne27:
«KomOuHanmu
MHOTOTPAaHHHUKOB U TEJ
BpAILLICHHSD)
181- | Ilpaktuueckoe 3ansitue | KomOMHALMK reOMETpUYECKUX TEN.
182 | Ne28:
«KomOuHnammn
MHOTOI'PaHHHUKOB U TeJ
BpAICHHS
183- | IIpakTuueckoe 3ansatue | Vcnosnap3zoBaHne KOMOMHALIMI MHOTOTPAaHHUKOB
184 | Ne29: U TeJl BpallleHUs1 B TPAKTUKO-OPUEHTHPOBAHHBIX
«['eomerpuueckue 3ajjavax.
KOMOWHAIINK HA
IIPAKTUKE»
185- | Ilpaktuueckoe 3ansitue | OOBEMBI U MJIOMIAAN TOBEPXHOCTH
186 | Ne30: MHOTOTPaHHUKOB U TE€J BPALLCHMUS.
«Pemenne 3amay.
MHOrorpaHHUKH U TeJa
BpAIICHHSD)
187- | KontponbHas pabora
188 | Ne5

Pasnea 8. IlepsooOpasHasi pyHKIMH, ee IPUMEHEHHUE

189- \ [TepBooOpazHasibhyHKIH \ 3ajaua 0 BOCCTAHOBJICHUH 3aKOHA JBMIKEHUS 10

| OK-01, OK-
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190 | u. [IpaBuna M3BECTHOM CKOpOCTH. [ToHsATHE MHTErpUpPOBAHUS. 02, OK-03,
HAaxO0XKJICHUs O3HaKoOMJIEHHUE C TOHATHEM UHTErpaia u OK-04, OK-
epBOOOPa3HBIX nepBooOpasHou st pyHkIuu y=f(x). Pemenne 05, OK-06,

3a/1a4y Ha CBs3b IEPBOOOPA3HOM U €€ OK-07, IIK5.1
IIPOM3BOIHOM, BBIYHMCIIEHNE IEPBOOOPA3HON A1

nanHou (yHKimu. Tabmuna hopmy s

HaXO0KJEeHUs epBooOpa3HbIX. M3yueHnue

MpaBuJjIa BBIYUCICHUS IEPBOOOPA3HOM.

191- | Il;momans 3agauu, TPUBOJAIINAE K TOHATHIO

192 | xpuBoJIMHENHON OIIPEJIETICHHOT 0 UHTErpaja — O BBIYUCICHUN
Tpanenun. Popmyna IUIOINAAN KPUBOJIMHEHHON Tpanenuu, o
Herotona — JleiiOnuna | nepemenieHuu Touku. [lonsTue onpenenéHHoro

uHTerpaia. 'eoMmerpuyeckuii u puanuecKuit
CMBICH OlpesieieHHoro naTerpana. ®opmyna
Herorona— JleiOuuua.
193- | Ilonsitue 06 ['eomeTpuyecKkuil CMBICT OIIPEACIEHHOTO
194 | onpeneneHHOM HHTETrpa’a.
UHTErpae Kak
TUIOIIAAN
KPHUBOJIMHENHON
Tpamnenuu

195- | IlpakTuueckoe 3ansaTue | ['eoMeTprUUeCKU CMBICI OMIPEIETIEHHOTO

196 | Ne31: unTerpaia. ®opmyna HetoToHa - JleitoHuna.
«OnpeneneHHbIi Pemenne 3a1ay Ha NpUMEHEHUE UHTETpasa s
UHTETPaJ B KHU3HI» BbIYUCIICHUS] (PU3MUECKUX BEJIMUYMH U MJIOUIACH.

197- | IIpaktuueckoe 3anstue | [lepBooGpasnas ¢pynkuuu. [IpaBuia

198 | Ne32: HaX0X/IeHus nepBoodpasHbix. Ee npumenenue.
«Pemenue 3anau.

[TepBoobpaznas
¢byHKuMH, ee
IPUMEHEHHUE»
199- | KontponbHas pabota
200 | Neb
Pasnea 9. Crenenn u kopuu. CreneHHas QyHKIUs
201- ‘ CrenenHasi GyHKIHS, [ToHsiTHE KOPHS N-OM CTENEHU U3 ‘ OK-01, OK-
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202 | ee cBoiicTBa JEHUCTBUTENBHOIO yncia. PyHkuuu y=n VX mx
cBoiictBa u rpaduku. CBOICTBA KOPHS N-0i
CTEIEHH.
203- | CrenenHasi QyHKIHS, [ToHsiTHE KOPHA N-0¥ CTENEHU U3
204 | ee cBoiicTBa JEHUCTBUTENBHOIO yncia. PyHKuuu y=n VX mx
cBoiictBa u rpaduku. CBOICTBAa KOPHS N-0i
CTEIEHH.
205- | [IpeoOpaszoBanue [IpeoOpazoBanue uppanmOHAIbHBIX BBIPAKEHUMN.
206 | BBIpaXKEHHI C KOPHAMU
N-O¥l CTENEHU
207- | IIpeoOpazoBanue [IpeoOpazoBanre uppanmoOHaIbHBIX BBIPAKEHUMN.
208 | BBIpaXXEHHI C KOPHAMH
N-O¥l CTENEHU
209- | CBolicTBa CTEIIEHHU C [TonsiTHE CTENEHHU ¢ TFOOBIM palliOHATBHBIM
210 | pauMOHANbHBIM U nokasareneM. CteneHHbie GyHKINU, HX
JNEHCTBUTEIbHBIM CBOIiCTBa U rpaduku.
IOKa3aTeIsIMU
211- | Ilpaktuyeckoe 3aHdaTHe | PaBHOCHJIBHOCTH MPPALIMOHATIBHBIX YPABHEHUHN U
212 | Ne33: HepaBeHCTB. MeToabl ux pemienus. Pemenue
«Pemenue MPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MppalMOHATIbHBIX
YpaBHEHUH U
HEPABEHCTBY»
213- | IlpakTuyeckoe 3aHaTHe | PaBHOCHJIBHOCTH MPPALIMOHATIBHBIX YPABHEHUHN U
214 | Ne34: HepaBeHCTB. MeTonbl ux pemienus. Pemenue
«Pemenue MPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MppalMOHATIbHBIX
YpaBHEHUU U
HEPABEHCTBY»
215- | [Ipaktuueckoe 3anstue | OnpeneneHue CTeNeHHONW QyHKIIHUH.
216 | Ne35: Hcrnonb30BaHue €€ CBOMCTB IIPU PEIICHUH
«CTeneHu U KOpHHU. ypaBHEHU U HEPABEHCTB.
CrenenHasi GyHKIHSI»
217- | KontponsHas paborta
218 | Ne7

02, OK-03,
OK-04, OK-
05, OK-07
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Pasznea 10. [lokazareabHasi pyHKIUS

219- | Iloka3arenbHast CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTEIIbHBIM
220 | ¢yHKuus, ee cBorcTBa | mokazateneM. OnpeseeHne moka3areabHON
¢byHKIMH, ee CBOMCTBA U TpaduK. 3HAKOMCTBO C
MPUMEHEHHUEM MOKa3aTeNbHON QYHKIUH.
Pemenue nokazaTebHBIX ypaBHEHUH
GYHKIIMOHATBHO-TPaQUUECKUM METOOM.
221- | Iloka3arenpHas CreneHb ¢ MPOU3BOJIBHBIM JACHCTBUTEIbHBIM
222 | ¢yHKuUA, ee cBOMCTBAa | mMoKazaTeseM. OnpeeeHne moka3areabHON
(dyHKIMH, ee CBOMCTBA U TpaduK. 3HAKOMCTBO C
MIPUMEHEHHUEM MOKa3aTeIbHON (PYHKITUH.
Pemenue nokazaTebHBIX ypaBHEHUI
(GYHKIIMOHATIBHO-TPaQUUECKUM METOJIOM.
223- | Pemenune Pelenne nokasaTenbHbIX YPaBHEHUI METOJIOM
224 | moka3aTeIbHbBIX YpaBHUBAHHUS MTOKA3aTEEH, METOJIOM BBEJCHHUS
YpaBHEHUU U HOBOH MepeMeHHOM, (YHKIIMOHAIHHO-
HEPaBEHCTB rpaduyeckuM MeTogoM. Pemenue
[10KAa3aTeIbHbIX HEPABEHCTB.
225- | Pemenue Pemenne nmokasaTenbHbIX YPaBHEHUN METOJIOM
226 | moka3aTelabHbIX YpaBHUBAHMSI MIOKAa3aTeJel, METOJIOM BBEJICHUS
YpPaBHEHUU U HOBOM MEPEMEHHOM, (PYHKIIMOHAIbHO-
HEPaBEHCTB rpaduyeckuM MeTogoM. Perenue
MIOKAa3aTeIbHbIX HEPABEHCTB.
227- | IlpakTuyeckoe 3aHATue | Pemenue nokasaTesbHbIX YPAaBHEHU METOOM
228 | Ne36: ypaBHUBAHMSI TIOKa3aTeJe, METO/IOM BBEICHUS
«Perenue HOBOI MEPEMEHHOH, PYHKIIMOHAIBHO-
MOKa3aTeIbHBIX rpaduueckum metogoM. Pemenue
ypaBHEHUH U MOKa3aTeIbHBIX HEPABEHCTB.
HEPABEHCTBY»
229- | IlpakTuyeckoe 3aHaTue | Pemenue nokasaTelbHbIX YPaBHEHUM METOOM
230 | Ne37: YpaBHUBAHMS MTOKA3aTeeld, METOJIOM BBEICHHS

«Perenue HOBOI MEPEMEHHOH, (PYHKIIMOHAILHO-
MOKa3aTeJIbHbIX rpadudeckuM MetoaoM. Pemenne
YpaBHEHUH U [0Ka3aTeJIbHbIX HEPABEHCTB.
HEPABEHCTBY

OK-01, OK-
02, OK-03,

OK-04, OK-
05, OK-07
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231- | Cucremsl Pemienue cucrem nokasaTeabHbIX YPAaBHEHUM.
232 | moka3areabHbIX
YpaBHEHUI
233- | Cucremsl Pemenue cuctem nokasareabHbIX YpaBHEHUI.
234 | moka3areiabHbIX
ypaBHEHUH
235- | IIpaktuueckoe 3ansTue | PelieHue nmoka3areibHbIX YPaBHEHUH METOOM
236 | Ne38: ypaBHUBAHMS MIOKa3aTeNel U METO/I0M BBEICHUS
«Pemenue 3anauy. HOBOH NlepeMeHHOM. Pelienne nokasaTenbHbIX
[TokazarenbHas HEPaBEHCTB.
GyHKIHSA
237- | KonTpoabsHas pabora
238 | Ne8
Paznen 11. Jlorapudgmpl. Jlorapudpmuyeckas Gpynkuus
239- | Jlorapudm yucna. Jlorapudm yucna. JlecATHIHBIN 1 HATYpaTbHBIHA
240 | Hecatu4Hslil u Jorapu@Mpl, YUCIIO €.
HaTypaJIbHbIN
sorapu@Mmbl, YUCIIO €
241- | Jlorapu¢m uucna. Jlorapudm yucna. JlecaTHUHBINA U HATYPATbHBINA
242 | JlecATHYHBIN U Jorapu@msl, YUCIIO €.
HaTypaJIbHbIN
sorapu@Mpl, YUCIIO €
" = OK-01, OK-
243- | CpoiictBa sorapu¢moB. | CpolicTa sorapupmosn. Onepanus 02 Of(- 03
244 | Onepauus JorapupMUpPOBaHHUS. ’ ’
sorapu)MHUPOBAHHUS OK-04, OK-
. = 05, OK-07,
245- | CpoiictBa norapudmoB. | CpoiicTBa norapudmon. Oneparius K51
246 | Oneparus norapuMHUpPOBAHUS. ’
norapuMUPOBaAHUS
247- | CpoiictBa norapudmoB. | CpoiicTBa norapupmon. Onepanus
248 | Onepauus JorapupMUpPOBAHHUS.
JoTapru(MUPOBAHUS
249- | Jlorapupmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA.
250 | dyHKIUS, ee CBOMCTBA
251- | Jlorapudmuyeckas Jlorapudmuueckas GyHKIHUS U €€ CBONCTBA.
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252 | dyHKIIHUA, ee CBONCTBA

253- | [Ipaktuyeckoe 3anstue | [lonarue norapu(pMu4eckoro ypaBHEHHsI.

254 | Ne39: Omnepariusi NOTeHIMPOBaHUA. Tpru OCHOBHBIX
«Pemenune METO/Ia PEIICHHSI TOTapU(PMUICSCKUX YPaBHECHUI:
JoTapu(PMUIECKUX (yHKIMOHATBLHO-TPAaQUUECKHUM, METO/
ypaBHEHUH U [IOTEHLIMPOBAHHUS, METO]I BBEJECHMSI HOBOI
HEPABEHCTB)» nepeMeHHoi. Jlorapugmuueckie HepaBeHCTBaA.

255- | Ipaktuueckoe 3anstue | [lonarue norapupMu4eckoro ypaBHEHHs.

256 | Ne40: Omnepariusi NOTeHIUPOBaHUA. Tpru OCHOBHBIX
«Pemenune METO/Ia pelieHus JorapupMUIECKUX ypaBHEHUM:
JorapupMUUECKuX (bYHKUIHOHATIBHO-TpapUUECKHii, METOA
YpaBHEHUH U MOTEHLIMPOBAHMUSI, METOJ BBEJICHUSI HOBOM
HEPABEHCTB)» nepeMeHHoi. Jlorapugmuyeckie HepaBeHCTBaA.

257- | llpaktuueckoe 3ausitue | [lonstue norapudmMuueckoro ypaBHeHUsI.

258 | Ne4l: Onepanys noTeHUUpoBaHusl. Tpu OCHOBHBIX
«Pemenune METO/Ia peltieHus JorapuMUIECKUX ypaBHEHUM:
JorapupMUUECKuX (bYHKUIHMOHATIBHO-TpapUUECKHii, METOA
YpaBHEHUH U MOTEHLIMPOBAHMUSI, METOJ1 BBEJICHUSI HOBOM
HEPABEHCTB)» nepeMeHHoi. Jlorapugmuyeckie HepaBeHCTBA.

259- | IIpaktuueckoe 3anstue | [lonarue norapupMu4eckoro ypaBHeHHs.

260 | No42: Onepanys noTeHIUpoBaHusl. Tpu OCHOBHBIX
«Pemenne METO/1a PeLIeHUs Jorapu(PMUIECKUX YPaBHEHUH:
J0rapuPMUUECKUX (GyHKIIMOHATIbHO-TpadUUECKUi, METO/
YpaBHEHUN U MOTEHLIUPOBAHMSI, METOJI BBEJICHUSI HOBOM
HEPABEHCTB) nepeMeHHoi. Jlorapudmudeckue HepaBeHCTBA.

261- | Cucremsl ANTOPUTM PELIEHUS CUCTEMBI YPaBHEHUI.

262 | norapupMuYecKux PaBHOCMIIBHOCTB JIOTapU(PMHUUECKUX YpaBHEHUI
ypaBHEHUN Y HEPaBEHCTB.

263- | Jlorapudwmsl B npupoze | [Ipumenenue norapugma. Jlorapupmudeckas

264 | ¥ TeXHUKE criipains B ipupone. Ee matematuyeckue

CBOMCTBA.
265- | Jlorapudmsl B npupoae | [Ipumenenue norapudma. Jlorapudpmudeckas
266 | ¥ TEXHHUKE criipans B npupoje. Ee matemaTtuyeckue
CBOMCTBA.
267- | Ilpaktuueckoe 3ausitue | Jlorapudmuueckas pynkius. Pemenue
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268 | Ne43: MIPOCTEUINX JIOTAPUPMUICCKUX YPABHCHHH.
«Pemenue 3anay.
Jlorapudmel.
Jlorapudmuueckas
GyHKIHS
269- | KontposbHas pabota
270 | Ne9
Pasnea 12. MHo:kecTBa. JjleMeHThI Teopuu rpagos
271- | MHoxkecTBa [Toustue MuOxkecTBa. IlogMHOMXkECTBO.
272 Onepaiuy ¢ MHOKECTBAMU.
273- | IlpakTuueckoe 3anstue | Onepauuu ¢ MHOXecTBamu. Pelenue
274 | Ned4: MPUKJIIATHBIX 33]1a4.
«Onepanuu ¢
MHOKECTBAMU
275- | I'padms [Tonstue rpada. Cs3HbINA Tpad, JepeBo, UK OK-01, OK-
276 rpad Ha MIOCKOCTH. 02, OK-03,
277- | I'pads [Tonstue rpada. Csi3HBINA Tpad, JepeBo, UK OK-04, OK-
278 rpad Ha MIOCKOCTH. 05, OK-07,
279- | Ilpaktuueckoe 3anstue | Onepaunu ¢ MHOXecTBamMu. OnucaHue [IKS5.1
280 | Ne45: peaNbHBIX CUTYalUi C MOMOILBIO MHOKECTB.
«Pemenune 3a1ay. [Ipumenenue rpadoB K pelICHHIO 3a/1a4.
MmnoxectBa, ['padsr n
WX IPUMEHEHHUE
281- | KonTponbHas pabota
282 | NelO
Pa3zpnen 13. DiaeMeHTbl KOMOMHATOPUKH, CTATUCTHKHU M TEOPUM BEPOSATHOCTE
283- | OCHOBHBIE MOHATHUS IIepecTaHOBKH, pa3MEILLIEHUS, COUETAHUS.
284 | KOMOMHATOPUKHU
285- | OCHOBHBIE MOHATHUS [lepecTaHOBKH, pa3MeIlIEHHs], COUETAHUSI.
286 | KOMOMHATOPUKH OK-01, OK-
287- | CobbiTue, BeposITHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHSI. 02, IIK.5.1
288 | coObiTusa. Cnoxxenue 1 | Teopembl 0 BEPOSITHOCTH CYMMBbI COOBITHH.
YMHOXEHUE VYcnoBHas BEpOSITHOCTh. 3aBUCUMBIE U
BEPOSITHOCTEN He3aBHCHMbIe coObITHs. TeopeMbl 0
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BCPOATHOCTHU ITPOU3BCACHUA COOBITHH.

289- | CobbiTHe, BeposITHOCTh | COBMECTHBIC U HECOBMECTHBIE COOBITHSI.

290 | coOwitus. CinoxxeHne u | TeopeMbl 0 BEpOSATHOCTH CYMMbI COOBITHA.
YMHOXEHUE VYcnoBHasg BEPOATHOCTb. 3aBUCUMBbIE U
BEPOATHOCTEM He3aBHCHUMBbIe coObITHS. TeopeMbl 0

BEPOSITHOCTH MTPOU3BEICHHUS COOBITHIA.

291- | Ilpaktuyeckoe 3anatue | OTHOCUTEIBHAS YacTOTa COOBITHUS, CBOMCTBO €€

292 | Ne46: ycToiunBocTU. CTaTUCTUUECKOE OIIPE/IETICHHE
«BeposiTHOCTD B BepoATHOCTH. OlleHKa BEPOATHOCTH COOBITHSI.
npodeccHoHATEHBIX
3a/1a4ax»

293- | luckpertHas ciyvaitHas | Buabl cinyyaiineix BennuuH. OnpeneneHue

294 | BenuuuHA, 3aKOH €€ JUCKPETHOM CIIy4ailHOM BETMYMHBI. 3aKOH
pacnpezeneHus pacnpezienieHus: AUCKPETHOH cirydaifHOM

BeIMUMHbI. Ee unciaoBble XapaKTEepUCTUKH

295- | luckpernas ciyvaitHas | Buabl cinyvaiineix BennuuH. OnpeneneHue

296 | BenMUMHA, 3aKOH €€ JUCKPETHOM CIIy4ailHOM BETMYMHBI. 3aKOH
pacnpeseneHus pacnpezienieHus: AUCKPETHOHN cirydaifHOM

BeIMUMHbI. Ee unciaoBble XapakTepUCTUKH

297- | 3amaum BapuaunonHssii psa. Ilonuron yactor u

298 | maTemMaTUyeCcKOi rucrorpamMma. CTaTUCTUYECKUE XapaKTEPUCTUKH
CTaTUCTUKH psiia HaOMr01aeMbIX JTaHHBIX.

299- | BeposTHOCTH B [TepBuuHasi 00pabOTKa CTATUCTUYECKUX JAHHBIX.
300 | mpodeccroHaTBHBIX I'paduueckoe ux npezacrasienue. Haxoxnenue
3aj1a4ax CPEIHUX XapaKTepUCTHK, HAOII0JaeMbIX

JTAHHBIX.

301- | IIpakTtuueckoe 3ausitue | [lepBuunas oOpaboTKa CTATHCTHYECKUX JTAHHBIX.
302 | Ne47: I'paduueckoe ux npezacrasienue. Haxoxnenue
«BeposiTHOCTD B CPEIHUX XapaKTePUCTHK, HAOIIOJaeMbIX

poeCCHOHATBHBIX JAHHBIX.
3aj1a4ax»
303- | [IpakTtuyeckoe 3aHsATHE | DiaeMeHThl KoMOuHaTopuku. CoObITHE,
304 | Ne48: BEPOATHOCTH COOBITHS. ClI0KEHHE U YMHOKEHHE

«Pewenue 3amgauy.
DJIEMEHTBHI

BEPOSITHOCTEH.
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KOMOWHATOPHKH,
CTaTHCTUKH U TEOPUU
BEPOATHOCTEN»

305- | KonrponbHas pabora
306 | Nell
Pasnea 14. YpaBHeHusl 1 HepaBeHCTBA
307- | PaBHOCHIBHOCTD PaBHOCWIIBHOCTb YpaBHEHMI U HEPABEHCTB.
308 | ypaBHEHHI 1 Onpenenennsi. OCHOBHBIE TEOPEMBbI
HepaBeHCTB. O0He PaBHOCUJIBHBIX IIEPEX0/aX B YPaBHEHUSAX U
METO/bI pelIeHUs HepaBeHCTBax. O0IMe METO bl PELLICHUS
YpaBHEHHIA: IEPEX0 OT PaBeHCTBA PYHKIUH K
PaBEHCTBY apryMEHTOB JJI1 MOHOTOHHBIX
GyHKIMI, METO/ Pa3I0KEHUSI HA MHOXKUTEIH,
METOJ BBEJICHUsI HOBOM MEPEMEHHOM!,
(YHKIMOHAIbHO-TpaUUECKUN METO/.
309- | PaBHOCUJIBHOCTD PaBHOCHJIBHOCTH ypaBHEHUI U HEPABEHCTB.
310 | ypaBHeHUI U Omnpenenenusi. OCHOBHbIE TEOPEMBI
HepaBeHCTB. O0Me PaBHOCHJIBHBIX II€PEX0/JaX B YPABHEHUSIX U
METO/BI PEIICHUS HepaBeHcTBax. OOLIMe METOIbI PELICHUS OK-01, OK-
YpaBHEHMI: epexo OT paBeHCTBA PyHKLUH K 02, OK-03,
PaBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX OK-04, OK-
GbyHKIUI, METO/I Pa3I0KEHHS] HA MHOXKUTEIH, 05, OK-06,
METO/I BBEJECHUS HOBOI IEPEMEHHOM, OK-07, IIK.5.1
(YHKIHOHATIBHO-TpapUUECKH METO/.
311- | I'padmueckuii meTos OO0m1re METO/TbI peleHUs HEPABEHCTB: MEPEX0/T
312 | peuieHust ypaBHEHUH, OT CpaBHEHUs 3HAUYCHUH (QYHKLUN K CPAaBHEHUIO
HEPaBEHCTB 3HAYEHHUI apryMeHTOB JIsl MOHOTOHHBIX
(GyHKIMH, METOJI HHTEPBAJIOB, (YHKIIMOHAIBHO-
rpaduueckuii Mmeton. I'paguueckuii MeTon
pelIeHUs] YPaBHEHUIN U HEPABEHCTB.
313- | I'padmueckuii meTos OO0mre METOTbI pellieHUs HEPABEHCTB: MEPEX0/]T
314 | peuieHust ypaBHEHUH, OT CpaBHEHUs 3HAYCHUH (PYHKIUN K CPAaBHEHUIO

HEpPaBEHCTB

3HaYEHHUI apryMeHTOB JUIsl MOHOTOHHBIX
(byHKUIMH, METOJT HHTEPBAJIOB, (YHKIIMOHAIBHO-
rpaduueckui Meton. I'paguueckuii MeTon
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pellieHus] ypaBHEHUN 1 HEPaBEHCTB.

315- | YpaBHeHus u Onpenenenne monyis. PackpeiTue Mosyiis 1o
316 | HepaBeHCTBA C onpeaeneHuto. [Ipocreitmue ypaBHeHus u
MOJlyJIEM HEpaBEeHCTBA ¢ MoyJieM. [Ipumenenue
PaBHOCUJIBHBIX TIEPEX0JI0B B ONPEICTICHHBIX
TUIIAX YPABHEHUH U HEPABEHCTB C MOJYJIEM.
317- | IIpaktuueckoe 3auatue | Onpenenenue Moayisi. PackpeiTue MOIyJist O
318 | Ne49: onpezaenenuto. IIpocreiine ypaBHeHUS U
«YpaBHeHUS U HEpaBeHCTBa ¢ MoylieM. [Ipumenenue
HEpaBEHCTBA C PaBHOCUJIBHBIX IIEPEXO0/I0B B OIIPEIETICHHBIX
MOJYJIEM» TUIAX YPAaBHEHUN U HEPABEHCTB C MOJYJIEM.
319- | Ilpaktuueckoe 3aHsaTHe | PerieHue TeKCTOBBIX 3a7a4 MpohecCHOHAIBLHOTO
320 | Ne50: CoJIepKaHusl.
«CocraBnenue u
pelieHue
npodeccHoHATEHBIX
3a/1a4 ¢ OMOIIIbIO
YpaBHEHHUID)

IIpoMe:xxyTOYHAsI aTTecTalUs (IK3aMEH)

JI — nexnus
Yp — ypok

13 — npakTUyeckoe 3aHATHE
CP — camocTosiTenbpHas paboTa
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YcnoBus peanuzanuy IporpaMMbl yaeOHOTO MpeaMeTa
Peanusanus nporpaMmmsl rpeaMera TpedyeT HaIUYus yueOHOro kabuHeTa MaTeMaTHKY.

O6opynoBaHue y4eOHOr0 KaOMHeTA: ITOCAO0YHBIC MECTA MO KOJUYECTBY O0yJArOIIHXCS
(CTOJIBL, CTYJIbS)

pabouee MecTo mpernoaaBaTess(CTo, CTy)

KOMITBIOTEP C MMPOTPAMMHBIM O0ECTICUEHUEM JIJIsl TIPEToAaBarels (CHCTEMHBIN 010K, MOHUTOD,
KJIaBUATYypa, MbIIIIb)

MIPUHTEP

9KpaH

MYJIbTUMEIUNHBIN IPOEKTOP

KJIaCCHasl I0cKa

JIOCKa MarHUTHAas

mkad A7 XpaHeHus! y4eOHbIX TOCOOui

KOMIUICKTHI yU4eOHO-HATIISTHBIX TOCOOUH

KOMIUIEKTBI JUIAKTUUECKUX Pa3IaTOUYHBIX MaTepUAJIOB

JIOCKa MHTEPAKTUBHAS

KOMIUIEKT YEePTEKHBIX HTHCTPYMEHTOB JJIs1 YePUCHHSI HA JOCKE

MOJICJTH MIPOCTPAHCTBEHHBIX TEJ1 H KOHCTPYKTOPHI T€OMETPUICCKHIX (DUTYP.
KaJbKYJISITOPBI — 25 WIT.



NudopmannonHoe odbecrieyeHue
IlepeyeHb  pexkoMeHAyeMbIX  Y4YeOHBIX, JJIEKTPOHHBIX  00pa30oBaTeJNbHBIX H
HHG(OPMAIIHOHHBIX PeCypCcoB
HNuTepHeT-pecypcoB, 10NMOJTHUATEIbHOMI JUTEPATYPbI
OcHOBHbBIE TeYATHbIE U3IaHUSA

1. Maremaruka: ydyeOnux/ bammakoB M.U.- 2-e u3z., crep. - M: KHOPYC, 2019.
(Cpennee mpodeccronanbHOe 00pa3oBaHUE)

2. Maremaruka: anreOpa U Hayaja MaTeMaTHYECKOro aHalIM3a, reoMeTpus. Ainredpa u
Hayaja MaTeMaTtuyeckoro aHanuza. 10-11 ximace. Aimmmos II.A., Komsruna FO.M., TkayeBa M.B.
u apyrue. - M: Ilpocsenienue, 2022.

3. Maremaruka: aireOpa 1 Hadyaja MaTEMaTUYECKOT 0 aHaJIU3a, reoMeTpus. I'eomerpusi.
10-11 xmacc. Aranacan JI.C., byryzoB B.®., Kagomnes C.b. u apyrue. - M: IIpocsemienue,
2022.

4.  MaremaTuka: anredbpa U Hayalla MaTeMaTUYECKOTO aHaiau3a, reometrpusi. Anredpa u
Hayaja MaTeMaTuyeckoro aHanusa (B 2 yactax). 10 kmacc. Yacts 1: Mopakosuu A.I'., CemeHoB
I1.B.; Yactp 2: Mopakosuu A.I'. u npyrue; nox penakuueit Mopakosuua A.I'. - M: Muemo3uHa,
2021.

5. Maremaruka: anreOpa U Hadajga MaTeMaTH4YE€CKOrO aHalIM3a, reoMeTpus. Ainredpa u
Hayaja MaTeMaThuyeckoro aHanusa (B 2 yactsax). 11 kmacc. Yacts 1: Mopakosuu A.I'., CemeHoB
I1.B.; Yactp 2: Mopakosuu A.I'. u npyrue; nox penakuueit Mopakosuua A.I'. - M: Muemo3uHa,
2021.

6. Maremaruka: anreOpa U Hadajga MaTeMaTHYEeCKOrO aHalIM3a, reoMeTpus. Aiaredpa u
Hadayia MaremMarudeckoro ananm3a. 10 knacc. Hukonbckuii C.M., Ilortanmos M K., PemernukoB
H.H. u npyrue. - M: IIpocsewienune, 2021.

7.  Maremaruka: anredpa ¥ Havyajga MaTeMaTHYECKOTO aHAJIM3a, TeoMeTpusi. Anredpa u
Hadayia MaremMarudeckoro ananu3a. 11 kmacc. Hukonsckuii C.M., Ilotamo M K., PemernukoB
H.H. u npyrue. - M: [Ipocsemenue, 2021.

8. Maremaruka: anrebpa ¥ Hayajga MaTEeMaTHYeCKOTO aHalu3a, TeOMETpHs.
I'eometpusa.10-11 xnacc. Iloropenos A.B. Maremaruka: anre6pa m Hayajga MaTeMaTH4YECKOIO
aHain3sa, reomerpust. ['eomerpus.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9.  Maremaruka: aniredbpa U Hauaja MaTeEMaTUYECKOTO aHAJINU3a, reoMeTpus. ['eomerpusi.
10 xnacc. Anekcannpos A./l., Bepuep A.JL., Pepkuk B.U. - M: IIpocsemenue, 2021.

10. Maremaruka: anredpa U Hayajla MaTeMaTHYECKOT0 aHaINu3a, reoMeTpus. ['eomerpusi.
11 xnacc. Anekcannpos A./l., Bepuep A.JL., Pepkux B.U. - M: IIpocsemenue, 2021.

DJIEeKTPOHHbIE U3TAHUS
1. Bcepoccuiickue unTepHer-onumnuanbl. - URL: https://online-olympiad.ru / (mara
obpamenust: 12.07.2022). - TekcT: 2eKTPOHHBIH.
2. Enunas xomnekuus mudpoBbix oOpa3oBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (mata obpamienus: 08.07.2022). - TekcT: 3J€KTPOHHBIH.
3. Nudopmannonnas cucreMa « EquHoe OKHO TOCTyma K 00pa3oBaTeNbHBIM PECYPCaMy.
- URL: http://window.edu.ru / (nata obpamenus: 02.07.2022). - TekcT: 2IeKTPOHHBII.
4. Hayunas snextponnas 6mbnuoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 2eKTPOHHBIH.
5. OtkpeiThiii  kOIemk. Martematuka. - URL: https:/mathematics.ru / (mata
obpamenust: 08.06.2022). - TekcT: 2eKTPOHHBIH.
6. [ToBTopum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2022). - TekcT: 27eKTPOHHBIH.
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7. CrnpaBO4YHUK o MaTeMaTUKe U1 IIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara obOpamenwus: 12.07.2022). - Tekcrt:

3JICKTPOHHBIN.

8. Cpennsisi MmareMatudeckas nHTepHeT mkoma. - URL: http://www.bymath.net / (nara
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. ®enepanbubiii opran «Poccuiickoe obOpasoBanue». - URL: http:/www.edu.ru /

(mara o6pamenus: 02.07.2022). - TeKCT: 3JIeKTPOHHBIN.
@enepanbHbIi EeHTp MHPOpPMAMOHHO-00pa3oBaTebHBIX pecypcoB. - URL: http:/fcior.edu.ru /

(mara obpamenus: 01.07.2022). - TekCT: 2JI€KTPOHHBIN.

53


https://www.resolventa.ru/demo/demomath.htm

KoHTpOo/Ib M OlleHKA pe3yJIbTATOB 0CBOEHHUSI Y4eOHOI0 NpeaAMeTa
KoHTposts 1 o11eHKa pe3ynbTaToB OCBOCHUS YIEOHOTO MTPeAMETa MPOBOAUTCS B paMKaX TEKYILECH U IMPOMEKYTOYHOM aTTeCTaluy.
TGKYH_IaH arrecralys NpoOBOAUTCA HA y'-Ie6HBIX 3aHATUAX B COOTBETCTBUHU C TCMATUYCCKUM IIJIAHOM U TCXHOJIOT'MYCCKUMHU KapTaMn 3aHATHM.
[TpomexxyTouHast aTTecTanusi MPOBOIUTCS C IEIbI0 KOHTPOJIS OCBOCHHS OOYYarOIIMMHUCS 3aIUIaHMPOBAHHBIX DE3yJIbTaTOB OCBOCHHS
y4eOHOro NnpeaMeTa.
[Topsiiok mpoBeIeHNs TEKYILEH U POMEKYTOYHOM aTTECTAllMH ONPEEeIeTCs OLCHOUYHBIMH CPEACTBAMH.

Oomas/npodeccnonanbHas Pa3nea/Tema THun oeHOYHBIX MEPONIPUATHS
KOMIIEeTeHI[HS
OK 01 Beioupare cmocobwmr |P 1, Tema l.1,1.2,1.311-0/c, 1.4,1.5,1.6 TecTupoBanue
petieHus sagaa | P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5 I1-o/c, 3.6 VYcrHbIl onpoc
npodecCHOHATbHON P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10,| MaTeMaTU4E€CKNH JUKTAHT
JIEATEIIbHOCTH 5.11 NunuBuayanpHas caMocTosITeNbHAs paboTa
MPUMEHUTEIHLHO P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10 I1-o/c, | IlpenacraBneHue pe3yIbTaTOB MNPAKTUYECKUX
K pa3JINYHbIM KOHTEKCTaM 6.11 pabor
P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 1I-o/c, 7.8, 7.9, 7.10 | 3ammra TBOpUYECKUX PabOT
II-o/c, 7.11,7.12,7.13,7.14, 7.15,7.16, 7.17 KontponbHas padota

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 [1-0/c, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1, 12.2, 12.3 I1-o/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6
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OK 02 Ucnonrs3osares |P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBanue
COBPEMEHHBIC cpenctBa | P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 VeIl onpoc
TTOMCKa, aHaan3a u |P4, Temnl 4.1, 4.2,4.3, 44,45, 4.6, 4.7 II-o/c, 4.8, 4.9, 4.10,| MareMaTU4EeCKUH JUKTAHT
UHTEPIPETALUN 4.11 WnpuBuayanbpHas caMOCTOSATENbHAS paboTa
uHpopmanuu, u | PS5, Temnr 5.1, 5.2,53,54,5.5,5.6,5.7,5.8,5.9, 510 Il-o/c, | Ilpeacrapnenne pe3yabTaTOB MPAKTHYCCKUX
UH(POPMALIOHHbIE 5.11 pabot
TexHoJIoruu Juis BeimosiHeHust | P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 | 3amura TBOpUECKHX padOT
3amad  mpodeccuonanpHon | IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 KonTponpHas padora
JIeATeIIbHOCTH P7, Temnt 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temr1 9.1,9.2,9.3,9.4
P 10, Tems: 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 T1-0o/c, 12.6
OK 03 IlmammpoBarp wu |P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
peanu3oBbIBaTh cobctBeHHOEe | P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6 VYcrHblit onpoc
npodeccuoHaIbHOE u |P3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTHYeCKUH JUKTAHT
JIMYHOCTHOE passutue, |P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10, | MunuBumyanbHas caMOCTOsITeNIbHAs paboTa
NPEAIPUHUMATEIBCKY IO 4.11 [IpencraBnenue pe3ysabTaToB IPAKTUYECKHX
JIeSITeIIbHOCTD B | PS5, Temnr 5.1, 5.2, 5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c, | paboT
npodeccuonansHol  cdepe, | 5.11 3aiuTa TBOPUYECKUX paboT
ucnons3oBaTth 3Hanua 1o | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8, 6.9, 6.10 | KontponbHas pabota
¢unancoBort rpamorHoctu B | Il-o/c, 6.11,6.12,6.13, 6.14, 6.15, 6.16, 6.17
pa3IUYHBIX )ku3HeHuelx | P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5 I1-o/c, 7.6
CUTYyaLUSX P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temrr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 IT-0o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 IT-o/c, 12.6
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OK 04 DddexkTnBHO
B3aUMOJCHCTBOBATh Hu
paboTaTh B KOJUISKTHBE |
KOMaH/Ie

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5,5.6,5.7, 5.8, 5.9, 5.10 II-o/c,
5.11

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temnr 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 I1-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-o/c, 12.6

TectupoBanue

YeTHbI onpoc

Maremaruyeckuii TUKTAHT

NunuBuayanpHas caMoCToATeIbHAS padoTa
[IpencraBienne pe3yabTaTOB MPAKTHUECKUX
pabor

3aiuTa TBOPUYECKUX paboT

KonTtponsHas pabora

OK 05 OcyiecTBiATh
YCTHYIO M  THCbMEHHYIO
KOMMYHHKAIHIO Ha
rocy/1apCTBEHHOM A3BIKE
Poccuiickoii  ®Penepauuu ¢
y4eTOM oco0eHHOCTEH
COLIMAJILHOTO M KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.31II-0/c,1.4,1.5,1.6

P 4, Temnor 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temnr 5.1, 5.2, 5.3, 5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 Tl-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temn 7.1,7.2,7.3,7.4,7.51-0/c, 7.6

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Tems 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 [1-0o/c, 12.6

TectupoBanue

YceTHBII onpoc

MaremaTuuecKui TUKTaHT

NunuBuayanpHas caMocTosITeNbHAs paboTa
[IpencraBinenne pe3yabTaTOB MPAKTUYECKUX
pabort

3amuTa TBOPUYECKHUX paboT

KonTponbnas pabora
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OK 06 [IposiBnsate | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, 1.6 TectupoBanue

TPaKIaHCKO- P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8, 4.9, 4.10, | VYcTHBII onpoc

MaTpuoTUYECKyo no3unuio, |4.11 Maremaruyeckuii TUKTAHT
JIEMOHCTPUPOBATH P 5, Temn 5.1, 5.2, 5.3,54,5.5,5.6,5.7,5.8, 5.9, 5.10 II-o/c, | NaauBuayanbpHas caMOCTOsATENbHAs paboTa
OCOo3HaHHOe ToBeneHue Ha | S5.11 [IpencraBinenue pe3yJabTaTOB MPAKTHYECKUX
OCHOBE TpanuuuoHHslx | P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o/c, 6.8, 6.9, 6.10 | pabor

00111eYeIOBEYECKUX IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 3amuTa TBOPYECKUX paboT

neHHocreii, B tom umciae ¢ | P7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5 I1-o/c, 7.6 3amuTa UHIUBUIYATbHBIX TPOCKTOB
Y4ETOM rapmonm3anuu | P 12, Temwr 12.1, 12.2, 12.3, 12.4, 12.5 [1-o/c, 12.6 KontponpHas padora

MEXKHAIIMOHAJIbHBIX u

MEXPEIIUTHO3HBIX

OTHOILICHHUH, [IPUMEHSTh

CTaHIAPTHI

AHTUKOPPYIIIMOHHOTO

MIOBEICHUS

OK 07 CopeiictBoBare | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBanue

coxpaHeHnto  okpyxawmei | P 2, Temsr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6 VYcerHbliil onpoc

Cpenbl, pecypcocOepeKeH IO,

NPUMEHSITh 3HAHUS 00
U3MEHEHUU KJIMMara,
IIPUHIUIIBI OepeKIIMBOTO
Opou3BOJCTBA, 3(PPeKTUBHO
JIEHCTBOBATH B

HPGSBLIqaﬁHBIX CUTyalnuax

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temnr 5.1, 5.2, 5.3,5.4,5.5,5.6,5.7,5.8, 5.9, 5.10 II-o/c,
5.11

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TI-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn1 7.1,7.2,7.3,7.4,7.5II-0o/c, 7.6

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

P9 Temsr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 [T-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

Marematudeckuii JUKTaAHT

NunuBuayanpHas caMocTosITeNbHas paboTa
[IpencraBnenue pe3ysbTaToOB NPAKTHUYECKUX
pabort

3amuTa TBOPUYECKHUX paboT

3amuTa UHIUBUIYATbHBIX TPOCKTOB
KonTponbHas pabora
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IIK 1.2. BpIONHAT pacyeTsbl
u KOHCTPYHPOBAHUE
CTPOUTENIbHBIX KOHCTPYKLUN

P 1, Tema 1.3
P2, Tema 2.5
P 3, Tema 3.3
P7Temsr 7.7, 7.10

TectupoBanue

YeTHbI onpoc

Maremaruyeckuii TUKTAHT

NunuBuayanpHas caMoCToATeIbHAS padoTa
[IpencraBineHue pe3yJabTaTOB MPAKTHYECKHUX
pabor

3amuTa TBOPYECKUX paboT

3amuTa UHIUBUIYATbHBIX TPOCKTOB
KontponpHas padora

IIK 5.1. CocraBienne
CBOJHBIX crenupuKanui u
Ta0JIULL nmoTpeOHOCTH B
CTPOUTEIIbHBIX 31
BCIIOMOTaTeIbHBIX

MarepHaiax u 000pyA0BaHUH

P 4, Tema 4.7

P 6, Tema 6.10

P 8, Tema 8.5

P11, Temall.6

P12, Tema 12.2

P 13, Temsr 13.3, 13.6
P 14, Tema 14.5

TectupoBanue

YceTHBI onpoc

MareMaTuyecKuil JUKTAHT

WunuBuayanpHas caMocToATenbHas padoTa
[IpencraBinenne pe3yabTaTOB MPAKTUYECKUX
pabort

3aiuTa TBOPUYECKHUX paboT

3amuTa UHIUBUIYATbHBIX TPOCKTOB
KonTpomnbHas pabora
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