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obpa3oBanus u npodheccuoHanbHoro ooyuenus Munnpocseierus Poccun ot 01.03.2023 Ne(05-592).

Opranmsanus - paspadborunk: BIIOY OO «OpnoBckuii TEXHUKYM IyTeld cooOmeHus uMeHn B.A.
JlanmoukuHa

Pazpaborunku:
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IIporokois Ne 1 ot «30» aBrycra 2023 r.

COT'JIACOBAHO:
3as. otaenom OIl
Usanosa E.JI.

[TposepeHo:
Metoauct OY /
Tepuossix H. 1.




w

COJEPXAHUE

OOmast xapaktepucThka paboueil mporpammbl 00IIE00pa30BATEIBLHON JIUCIUILTAHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpob 1 O1IeHKa pe3yIbTaTOB OCBOSHHS 00I1e00pa30BaTEIIEHON IUCITUTITHHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUIIINHBI
«MartemaTuka»

1.1. MecTo TUCHUIIMHBI B CTPYKTYpPe OCHOBHOIi 00pa3oBaTe/ibHOI MPOrpaMmbl

OO6meobOpa3oBaTenbHas AWCHHMIUIMHA «MareMaTtuka» SBISETCS 00S3aTeIbHOM  YacThIO
o0meobpazoBarenbHOro IuKiIa oopaszoBareabHoil mporpammbl CIIO B coorBercTBUu ¢ ®I'OC CIIO
no crienuanbHocTy 09.02.01 KoMibroTepHble CUCTEMBI M KOMILIEKCHI.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. Heanb o0meodpa3oBaTe1bHOM IUCHUILINHBI

Lens muctummuabl «Marematuka»: chopMupoBaTh y oOydarommxcsi 0a3oBBI YpPOBCHb B
o0JlacTH MaTeMaTUKX W HABBIKM €ro MPUMEHEHHSs B MPAKTUYECKOH mpodeccHoHanbHOMI
JESITeTbHOCTH.

1.2.2. Pe3yabTaTrhl OCBOCHUSI 0011€00pa30BATEIbHOM AUCHMILUIMHBI B COOTBETCTBHH €
®I'OC CIIO u na ocaose ®I'OC COO

Oco0oe 3HaueHWe IUCHUIUIMHA UMeeT mnpu ¢opmupoBanuu u paszputun OK (oOmue
komnereHimn) U IIK (npodeccnonansupie kommnereniuu), JIP (m4HOCTHBIX pe3ynbraToB), MP
(MeTampenMeTHBIX pe3yabTaToB) U [1P6 (IpeaMeTHBIX pe3yabTaToB 0a30BOTO YPOBHS).

Koabl Pe3yibTaThl 0CBOEHUS AUCHUILIMHBI
pe3yJabTaToB

BreiOupate  cmocoObl  pemieHHs  337ad4  OPOQECCHOHATBHOM  JESITeIbHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 1

Hcnonp30BaTh  COBPEMEHHBIE CpEICTBAa IIOMCKAa, aHaliM3a M HWHTEpPIpPETAlNU
OK 2 uHpopMaud U  HMHQOPMALIMOHHBIE TEXHOJOTMM JUIsl  BBINOJHEHUS  3ajad
npodecCHOHATIBHOMN J1eTeIbHOCTH,

[InanupoBaTh M peannu30BBIBATE COOCTBEHHOE MHPOQECCHOHAIBHOE U JHMYHOCTHOE
pasBUTHE, MNPEANPUHUMATEIbCKYIO JESITeNbHOCTh B HpodeccuoHanbHOR cdepe,
HCIIOJIb30BaTh 3HAaHUSA MO (UHAHCOBOM TPAMOTHOCTH B PpA3IMYHBIX >KU3HEHHBIX
CUTYalUsX;

OK 3

OK 4 O} PexTuBHO B3aUMOJIEHCTBOBATh U padOTaTh B KOJUIEKTUBE U KOMaH/E;

OK 9 [Tonb30BaTbes  MpodeccHoHaIbHOM — JIOKyMEHTAallMed Ha TOCyIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

[TposBISIIOIIMI ¥ AEMOHCTPUPYIOIIMK YBAKEHUE K TPYAY YEIOBEKAa, OCO3HAIOIIUMA
LIEHHOCTh COOCTBEHHOI'O TPYyAa M TpyJa APYrux JoJed. ODKOHOMUYECKU aKTHUBHBIM,
OpUEHTUPOBAaHHBIM Ha OCO3HAHHBIN BBIOOp ceprl nMpodeccuoHaIbHON AEITeTbHOCTH
C YYeTOM JIMYHBIX >KU3HEHHBIX IUIAHOB, MOTpeOHOCTEHl CBOEW CEeMbM, POCCHUICKOTrO
oOmiecTna. Bripaxarommnii OCO3HaHHYIO TOTOBHOCTh K MTOJIYYEHHIO
JIP 4 npodecCHOHATIBLHOr0 00pa30BaHusl, K HEMPEPHIBHOMY 00pa30BaHHIO B TEYCHUE JKU3HU
JleMOHCTpUpYIOIIMI  TO3UTHBHOE OTHOUIEHME K  PEryJMpPOBAHHUIO  TPYAOBBIX
oTHomeHUH. OpUEHTHPOBaHHBIK Ha caMooOpa3zoBaHME U NPOPECCHOHATBHYIO
MEPETOATOTOBKY B YCJOBHSIX CMEHBI TEXHOJOIMYECKOTO YKJIada W COMYTCTBYIOIIMX
CoOLUMaAIBHBIX nepeMeH. CTpeMsiuiics K (OPMUPOBAHUIO B CETEBOW Cpesie JIUYHOCTHO
1 Ipo(eCCHOHATIBHOTO0 KOHCTPYKTUBHOTO «IIM(POBOTO ClIe/1an

JIeMOHCTpUPYIOIIMI PUBEPKEHHOCTD K POJIHOU KYJIbTYPE, UCTOPUUYECKON ITaMITH Ha
OCHOBe JIF0OBU K PonuHe, Hapoy, Mallol poJIMHE, 3HAHUS €r0 UCTOPUH M KYJIbTYPHI,
JIP 5 MPUHATHE TPAAULUMOHHBIX LEHHOCTEM MHOIOHAIMOHAIbHOrO Hapoma Poccum.
Bripakaronuii CBOI0 3THOKYJIBTYPHYIO HUACHTHYHOCTh, CO3HAIOMIUN CeOsl MaTpuoTOM
Hapona Poccum,  eATENbHO — BBIP@KAKOUIMKA ~ YYBCTBO  INPUYACTHOCTH K
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MHOTOHalMOHaJIbHOMY Hapony Poccum, k Poccuiickomy OteuectBy. [IposiBisironiuii
LIEHHOCTHOE OTHOUIEHME K HMCTOPHMYECKOMY WU KYJbTYpPHOMY HAaclIEJUI0 Hapoa0B
Poccun, k HalMOHANBHBIM CUMBOJAM, [pPAa3gHUKAM, IAMATHUKAM, TPagULUASIM
HApoOJIOB, TMpOXHUBalOIUX B Poccuu, K COOTEYECTBEHHHKAM 3a PyOexoM,
MOJNJEPKUBAIOIUN HUX 3aMHTEPECOBAHHOCTH B COXpPaHEHMHM OOIIEPOCCUICKON
KYJIbTYPHON UIACHTUYHOCTH, YBAKAKOIIUHI UX IIpaBa

JIP 6

OpueHTUPOBaHHBIN Ha NMPOQPECCUOHANbHBIE TOCTUKEHUS, JCSATENbHO BbIpa)KaroIHii
MO3HABATEJIbHBIE MHTEPECHl C YYETOM CBOMX CIIOCOOHOCTEW, 00pa3oBaTENbHOTO M
po(ecCHOHALHOT0 MapuIpyTa, BEIOpaHHOW KBaJIM(UKAIINK

JP9

Co3Haroluil 1IeHHOCTh JKU3HU, 3J0pPOBbsI U 0€30MaCHOCTH. CobGnroparomuii u
NpoTaraHIupPYIOIUKA 370POBbIi  00pa3 JKM3HU (3A0pPOBOE IHUTAHHE, COOIIIOJCHHE
TUTHCHBI, PESKUM 3aHSATUH W OTIbIXa, (PU3UYECKasi aKTHBHOCTH), JTEMOHCTPHPYIOIINN
CTpeMIICHHE K (U3UYECKOMY COBEPIICHCTBOBaHHIO. [IpOSBISIOMINI CO3HATENFHOE U
000CHOBAaHHOE HEMPHITHE BPEIHBIX MPUBBIYCK W OMACHBIX HAKIIOHHOCTEH (KypeHue,
YIOTPEOJICHHE aJIKOTOJIsI, HAPKOTHUKOB, TICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WID,
TOOBIX (POPM 3aBHCUMOCTEH ), IECTPYKTHBHOTO TTOBE/ICHUS B OOIIIECTBE, B TOM YHCIIC B
nndpoBoii cpene

JIP 10

bepexnuBo OTHOCAIIMKCA K NPUPOJHOMY HACJIEIHIO CTPaHbl U MUPA, MPOSBISIOMINN
c(OPMHPOBAHHOCTh 3KOJIOTUYECKOM KYJIbTyphl Ha OCHOBE ITOHMMAaHUS BIMSHUSA
COLMAIIBHBIX, SKOHOMUYECKHX U TPOeCCHOHATHHO-TIPOU3BOICTBEHHBIX POIIECCOB HA
OKPYXaloIlyIo cpelly. Belpaxaromuii 1eATeIbHOe HENPUATUE NEHCTBUHN, TPUHOCALINX
BpeJl MPUPOJE, PACMO3HAIOIMIUM OMACHOCTH CpEeAbl OOMTaHUS, MPEIYyHPEKIAIOIINA
PUCKOBAaHHOE TOBEJCHHE JIPYIMX TpaXKAaH, MONYISIPU3UPYIOIIUNA  CHOCOOBI
COXpPAHEHHUs IaMATHUKOB IIPUPOABI CTPAaHbI, PETUOHA, TEPPUTOPUH, IOCEIECHUS,
BKJIIOYECHHBIH B 00II€CTBEHHbIE HHUIIMATUBBI, HAIIpaBJIEHHbIE HA 3200TYy O HUX

JIP 13

HemoncTpupytonuii ymenue >()pQPEeKTUBHO B3aMMOJEHCTBOBATH B KOMaHAE, BECTH
JIAAJIOT, B TOM YHUCJIE C UCIIOJIb30BAaHUEM CPEJICTB KOMMYHUKALUU.

JIP 14

JleMOHCTpUpYIOIINK HAaBBIKM aHAJIW3a U MHTEPIpEeTalud WH()OPMALUK U3 Pa3INUHbIX
HMCTOYHHMKOB C Y4€TOM HOPMATUBHO-IIPABOBBIX HOPM

JIP 15

JleMOoHCTpUpYIOIIMHA TOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHMIO, B TOM YHCIE
caM000pa30BaHUIO, Ha NPOTSDKEHHMM BCEM JKU3HU; CO3HATEIbHOE OTHOILIEHHE K
HEMPEPHIBHOMY OOpa30BaHMIO KAaK YCJIOBHUIO YCHENIHOW MpodhecCHOHATBHON W
00I11eCTBEHHOH 1€ TEIbHOCTH.

MP 01

CamocTosaTenbHO (HOPMYIHUPOBATh U aKTyalIU3UpPOBaTh MPOOJIEeMy, paccMaTpUBaTh €e
BCECTOPOHHE;, YCTAaHABJIMBATh CYIICCTBEHHBIM TPU3HAK WM OCHOBAHHUS A
cpaBHEHUS, Ki1acCU(pUKAIIMU U 0000IICHUS; ONTPENEIATh IENIN IeITeIbHOCTH, 33/1aBaTh
napameTpbl U KPUTEPUH UX TOCTUKEHUS; BBISIBISTh 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B paccMaTpUBaE€MbIX SIBJICHUSAX; BHOCHUTHh KOPPEKTHBBHI B JCSITEIBHOCTb, OIEHWBATH
COOTBETCTBUE PE3YJIbTATOB LEJSAM, OLEHUBATh PUCKUA MOCIEACTBUN NEATEIbHOCTH;
pa3BUBATh KPEATUBHOE MBITINICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

MP 02

Brnanets HaBbIKaMU  y4EOHO-MCCIEAOBATEIBCKOM W TMPOEKTHOW JIEATEIHHOCTH,
HABBIKAMU pa3perieHus mpodaeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ad, NPUMEHEHHUIO Pa3JIMYHbIX METOJ0B
MO3HAHUA; OBJAJAEHUE BUJAMM JECATEIBHOCTH II0 IOJYYEHUIO HOBOI'O 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYAIUsX,
B TOM YHCI€ MPU CO3JaHUU Y4eOHBIX U COIMAIBHBIX MPOEKTOB; (OPMUPOBAHUE
HAy4yHOTO THWIA MBIIUICHUS, BJIAJICHUE HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHIATUSIMA U METOJIaMHU; CTaBUTh W (HOPMyIHUpPOBATh COOCTBEHHBIE 3a/Jayul B
00pa3oBaTeNbHON JEATETHPHOCTH M J>KHU3HEHHBIX CUTYAIlUsX; BBISBIATH MPUUUHHO-
CJIEJICTBEHHBIE CBSI3M M AKTYyaJIM3UPOBATh 3aJaydy, BbIIBUIaTh TMIIOTE3Y €€ PELICHHS,
HaXOJUTh apTyMEHTHI JUIsl 1I0KA3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTphbl
Y KPUTEPUM PEUICHUs; aHAJIM3UPOBATh IIOJYYEHHBIE B XOAE PEIICHUS 3a0a4d
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pe3yNbTaThl, KPUTHUECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCIIOBUSIX; JaBaTh OILIEHKY HOBBIM CHUTYallUsSIM, OLICHUBATh MPHOOPETECHHBIN
OMBIT; pa3pabarbiBaTh IUJIAH pElICHUS MpoOJeMbl C y4eTOM aHallu3a HMEIOIINXCS
MaTepUaIbHBIX M HEMaTEepPUAIbHBIX PECYPCOB; OCYILECTBIATH lEJICHANPaBICHHBIM
MOMCK MEPeHOca CPEACTB U CIOCO00B NeHCTBHS B MPO(ECCHOHANBHYIO CPENy; YMETh
NEePEHOCUTh  3HAHUA B TIO3HABATEJIbHYIO M MPAKTUYECKYl0  o0Jyiactu
JKU3ZHEJEATENIbHOCTH;, YMETh WHTETPUPOBATh 3HAHMSI U3 Pa3HBIX IPEAMETHBIX
obJyacTeil; BBIABUTATh HOBBIE MJIEH, MpEJlaraTb OPUTMHAIBHBIC TIOJIXO/IbI U PEIICHUS;
CTaBUTh NPOOJIEMBI U 3a]]a4H, JONYCKAIONINE aJIbTepPHATUBHBIC PEIICHUS;

MP 03

Bnanerr HaBbIKaMU TOJTy4YeHHsT HWHGPOpPMALMKM U3 HCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYHIECTBIIATH IIOUCK, aHAJIN3, CUCTEMAaTU3alUI0 U MHTEPIPETALUIO
UHPOPMALIUK PA3IMYHBIX BHJIOB U (OPM TPEACTABICHUS; CO3[aBaTh TEKCTHI B
pasin4HbIX (QopMarax C y4eToM Ha3HaueHUs MHGPOpPMalMU U LEJIEBOH ayIUTOPHH,
BBIOMpAass ONTUMAIbHYIO (OpMY TMpPEACTABICHUS ¥ BU3yaJH3allMM; OIICHUBATH
JIOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpManuy, €€ COOTBETCTBUE IPABOBBIM U
MOpaJIbHO-ITUUECKUM HOpMaM; HCIIOJIb30BaTh CpEeACTBAa HH(OPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH B PELICHMM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 3aJa4 C COOJII0JIEHUEM TpPeOOBAHUNW APrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TMTHEHBI, pecypcocOepexeHns, IPaBOBbIX U 3THUYECKUX HOPM, HOPM
WH(POPMALMOHHON 0€30IacHOCTH; BIIAJECTh HABBIKAMH pPACHO3HABAHUS W 3aIUTHI
uHpopmanuu, “HHOpMaMOHHON 0€301aCHOCTH JIMYHOCTH.

MP 04

OcymiecTBIATh KOMMYHHKAIIMK BO BCEeX c(epax >KM3HU; pacrio3HaBaTh HEBEpOAIbHBIC
cpeAcTBa OOLIEHMs, IOHMMAaThb 3HAYEHUE COLMAIBHBIX 3HAKOB, PpAacIO3HABaTh
OPEANOChUIKM  KOHQIMKTHBIX CHTyalldii W CMATYaTh  KOH(MJIMKTHI;  BIAJIETh
pasnYHbBIMM crioco0amu OOIIEHUsT M B3aUMOJEHMCTBUSA; ApryMEHTUPOBAHO BECTH
JIMaJIOT, YMETh CMSTYaTh KOH(JIMKTHBIC CUTYaI[MH;, Pa3BEpHYTO U JIOTHYHO H3JaraTh
CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPENICTB;

MP 05

[ToHMMaTh ¥ MCHONB30BATh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI;
BBIOMPATh TEMATHKY MU METOJbI COBMECTHBIX JIEHCTBUI C y4eTOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEM KaXKJIOTO WIEHAa KOJUIEKTMBA; NPUHMMAaTh LEIM COBMECTHOU
JIeATEIbHOCTH, OPraHU30BBIBATb U KOOPAMHHUPOBATH IEUCTBUA 10 €€ JOCTHKCHUIO:
COCTABJIATh IIJIAH JCHUCTBUM, pacCHpenessiTb POJIM C YYETOM MHEHHHM YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHON palOThI; OLIEHUBATh KayeCTBO CBOETO BKJIAJga U
Ka)KJO0r0 y4acCTHHKA KOMaHJbl B OOIIMU pe3yapTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;
[IpeaJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C IO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKONH 3HAUYMMOCTH; KOOPJMHHMPOBATh W BBINOJIHATH pPadOTy B YCIOBHAX
peasbHOro, BUPTYAIbHOTO U KOMOWHUPOBAHHOIO B3aMMOCWUCTBUS; OCYIIECTBIAThH
MIO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B pA3JIMYHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpa)KEHUE, ObITh MHUIIMATHBHBIM.

MP 06

CaMOCTOATEIbHO  OCYLIECTBJISITH ~ IO3HABATENIbHYIO  JESTENbHOCTb,  BBIABIATH
npoOaeMbl, CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIE 3a7auydl B 0Opa3oBaTeNbHOU
NEeSTENIbHOCTH U JKU3HEHHBIX CUTYaIUsX; CAMOCTOSATEIBHO COCTABIIATH IJIaH PelIeHus
npoOJeMbl € YY4EeTOM MMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIOYTEeHUH; JaBaTh OIEHKY HOBBIM CUTYyallHsIM; PACHIMPATH PaMKH Yy4eOHOro
npeMeTa Ha OCHOBE JIMYHBIX TPEANOYTEHHMH; JenaTb OCO3HAHHBIM  BBIOOD,
apryMeHTHpOBaThb €ro, OpaThb OTBETCTBEHHOCTh 3a pElIeHHE; OLIEHUBATh
nproOpEeTEeHHBIN OMBIT; CIIOCOOCTBOBATh (POPMUPOBAHUIO M IMPOSBICHUIO HMIMPOKOM
SPYAUIMH B Pa3HbIX 00JIACTSAX 3HAHUH, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN
Y KYJBTYpPHBIM YPOBEHB;

MP 07

HaBaTB OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBEI B JACATCIbHOCTH, OICHUBATDH
COOTBCTCTBUC PC3YJIbTATOB LECJIAM; BJIAJACTh HABBIKAMHU MMO3HaBaTeILHOMI pe(l)HeKCI/II/I
KaK OCO3HaHHUA COBCPHIACMBIX I[CﬁCTBHﬁ W MBICJIMTCIBHBIX IMPOHCCCOB, HX
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pe3yJbTaTOB U OCHOBAHMIA; UCIOIb30BATh MPUEMbI PeIIEKCUH AJIsi OLEHKU CUTYalluH,
BbIOOpa BEPHOT'O PELICHHUS; YMETh OLCHMBATh PUCKU M CBOCBPEMEHHO NPUHUMATh
pEIeHUs IO UX CHUKEHUIO;

MP 08

C¢hopMHPOBAaHHOCTb: CAMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE
SMOIIMOHAJIBHOE  COCTOSIHUE, BUAETh HANpPABICHUS  Pa3BUTHA  COOCTBEHHOM
OMOIMOHANBHOW  cdeprl, OBITh yYBEPEeHHBIM B cebe; CcaMOperyJupOBaHMUSA,
BKJIIOYAIOIIETO CaMOKOHTpPOJIb, YMEHHE NpPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aJaNnTUPOBATbCd K HOMOLMOHAIBHBIM HW3MEHEHHSAM U
HpPOSIBIIAITH  THOKOCTh, OBITh  OTKPBITBIM ~ HOBOMY; BHYTPEHHEH MOTHBALUH,
BKIIIOYAIOIIEH  CTpemJieHHe K JOCTIDKEHHIO IIeTM M yCHexy, ONTHMHU3M,
MHHUIMATUBHOCTh, YMEHHE JEHCTBOBATH, UCXO/S M3 CBOMX BO3MOXKHOCTEH; SMIIATHUH,
BKJTIOYAIOIIEH CITIOCOOHOCTh TOHUMATh YMOLMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATD
€ro TpU OCYIIECTBICHUM KOMMYHHUKAI[MHM, CIHOCOOHOCTh K COUYYBCTBHIO U
COIEPEKHUBAHNIO; COLMATBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh
OTHOUICHUS C IPYIMMH JIIOJbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC M pa3pelarb
KOH(JINKTHI,

I1P61

Biagenne MeromamMm J10Ka3aresbCTB, AJTOPUTMAMU  PELICHMS 3a1ad; YMEHUE
bopMyIMpOBaTh OMNpENCICHUSI, aKCUOMBI M TEOPEMBbI, MPUMEHSTh WX, MPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKICHHMS B XOJ€E PEIICHUs 3a/1a4;

I1P62

YMeHue ornepupoBaTh MOHSATHSIMU: CTEMEHb YHCIA, JorapupM dYHCIIa, YMEHHE
BBITMIOJHATH BBIYMCIICHUE 3HAUYEHUN U MpeoOpa3oBaHUs BBIPAKEHUN CO CTEMEHSIMH U
norapumamu, TpeodpazoBaHus APOOHO-PANMOHAIBLHBIX BBIPAKCHHIA,

I1P63

YMenue OIIEpUPOBATH MOHATUSAMH: pauuoHaJbHbIE, UPpaLMOHAJIBHBIE,
NOKa3aTeJbHbIe, CTEIIEHHBIC, JOrapu(PMHUUECKUE, TPUTOHOMETPUYECKHE ypaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

[1P64

YMeHue onepupoBaTh MOHIATUSIMH: (DYHKIUS, HENIpEpbIBHAS (PYHKIMS, IPOU3BOIHAS,
nepBooOpasHasi, ONpEAEICHHBIM HMHTErpajl; YMEHHME HaxXOOUThb MPOU3BOJHBIE
AJIEMEHTApHbIX (QYHKIUM, MCHOJb3Ysl CHOPaBOYHBIE MaTepHalibl; HUCCIEIOBATh B
OpOCTeHIIMX clydasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOJUTh HaumOONbIINE U
HauMEHbIINE 3Ha4YeHUs (PYHKINN; CTPOUTH IpapuKi MHOTOWIEHOB C MCIOJIb30BAHUEM
arnmapara MaTeMaTUYeCKOro aHalln3a; IPUMEHATh IIPOU3BOAHYIO IIPU PELICHUU 3a1a4
Ha JBW)KEHME; pellaTh MPAaKTUKO-OPUEHTHUPOBAHHBIE 3a/Jayd Ha HauOoiblIue U
HaVMEHBIINE 3HAYCHMs], HA HAXO0XKICHHE ITIYTH, CKOPOCTH U YCKOPEHU,

I1P65

YMeHue onepupoBaTh NOHATHAMU: pallMOHaNIbHAs QYHKIUS, TOKa3aTeNbHas PYHKIIMS,
crerneHHass (QyHKIMs, JorapudmMuyeckas (yHKUHS, TPUTOHOMETpPHUYECKUE (DYHKIIMH,
oOpaTHble (QYHKLIUHU; YMEHUE CTPOUTHh I'paMKHU M3YyYEHHBIX (PYHKLIHH, HCIOJB30BATh
rpaduKy IpU U3yYEHUH MPOLIECCOB U 3aBUCUMOCTEH, NP PEIIEHUH 3aau U3 JAPYTHX
yueOHBIX NpPEeIMETOB M 3aJad W3 pealbHOM IKU3HU; BbIpaXKaTh (opMylaMu
3aBUCHUMOCTH MEKY BEITMYMHAMY;

[1P66

YMeHue pemarh TeKCTOBBIE 33]aul Pa3HbIX TUIIOB (B TOM YHCIIE€ HA IPOLEHTHI, JOJIH U
YacTH, Ha JBH)XEHUE, paboTy, CTOMMOCTh TOBapOB M YCJIYI, HaJlOTH, 3aJauyd W3
o0yacTu ynpaBieHUS JIMYHBIMUA U CEMEHHBIMU (PMHAHCAMU); COCTABJIATH BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBl II0 YCJIOBHMIO 3a/ladd, HCCIEN0BATh
NOJIY4EHHOE PELICHHE U OLICHUBATh IPABON0I00HOCTh PE3yJIbTaTOB;

I1P67

YMeHue onepupoBaTh MOHATUSMU: CpefHEee apupMeTHUECKOoe, MeuaHa, HauooJbIlIee
U HauMEHbIee 3HAYCHUs, pa3Max, AUCIIEPCHs], CTAHJAPTHOE OTKJIOHEHHE YHUCIIOBOIO
Habopa; yMeHue H3BJeKaTh, MHTEPIPETUPOBATh MH(YOpPMAIHMIO, MPEICTABICHHYIO B
TabIMIax, HAa AMarpamMMax, rpaukax, OTpakarollyl0 CBOMCTBA peabHBIX MPOLECCOB
U SBJCHWH; TMPEACTaBIATh HHPOPMAIMIO C TOMOILIBI0 TabIUIl M JUarpamm;
UCCIIEIOBaTh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TrpadudecKux
METOJIOB U JJIEKTPOHHBIX CPEACTB;




I1P68

YMeHrne omnepupoBaTh TMOHSATHUSAMH: CIyYalHBIA OIBIT M CIydalHOE COOBITHE,
BEPOSTHOCTh  CIIy4allHOTO  COOBITHSA; yMEHHE  BBIYHCIATH  BEPOSTHOCTH  C
UCTIONIb30BAaHUEM TpapUUECKHX METO/IOB; INPUMEHATH (QOPMYJIBI CIOXKCHHS H
YMHOXXEHUS BEPOSTHOCTEH, KOMOMHATOpHBIE (DaKThI M (POPMYJIBI IIPH PELICHUU 3a/1aY;
OLICHMBATh BEPOSITHOCTH PpEATbHBIX COOBITHI; 3HAKOMCTBO CO  CIy4YailHBIMU
BEJIMYMHAMU; YMEHUE MPUBOAUTH MPHUMEPHI NPOSBICHUS 3aKOHA OONBIIMX YHCET B
HPUPOJHBIX ¥ OOIIECTBEHHBIX SBICHUSIX;

I1P69

YMenue onepupoBaTh IMOHATHUSAMH: TOYKA, IMpsMas, IUJIOCKOCTb, IPOCTPAHCTBO,
JIBYrpaHHbIN yrod, CKpEIIMBAIOIINECS MpsIMbIE, MapasieabHOCTh u
MEPIECHANKYJISIPHOCTh MPSMBIX U IUIOCKOCTEH, YrOJ MEXAY HPSIMBIMU, YTrOJ MEXKIY
NpsSAMOM W IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSHUE MEXKAY NMPSIMBIMU, PACCTOSSTHUE MEXIY IUIOCKOCTSIMU; YMEHUE
WCIIOJIB30BaTh IMPU PEUICHUW 3aJad HM3ydeHHbIE (DAKThI M TEOPEeMbl IIAHUMETPHUU;
YMEHHE OIICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIECTO MUPA,

I1P610

YMeHue omnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajieNienunes, npu3Ma, nupamuaa, Gurypa U mOBEPXHOCTh BPALICHHUS, [UIHHID,
KOHYC, map, cdepa, ceueHus: QUrypbl BpallleHUs, IUIOCKOCTb, Kacaromascs cgepsl,
LUJIMHAPA, KOHYCA, IUIOWAAb IOBEPXHOCTH NUPaMUIbI, IPU3MBbI, KOHYCa, HUJIUHIPA,
wiomanb cdepel, 00beM KybOa, MNPAMOYTOJIBHOIO MapajlieNenurnena, MUPaMubl,
OpU3MBbl, LMIUHApPA, KOHYycCa, LIapa; YMEHUE H300pa)kaTb MHOTOTPaHHUKU U
MOBEPXHOCTU BPALIEHUS, UX CEUECHHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
Y DJIEKTPOHHBIX CPEJCTB; YMEHHE PaClO3HABAaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NPAaBUIbHBIE MHOTOIPAHHUKH;

I1P611

YMeHne onepupoBaTh MOHATUSMU: JBIKEHHE B IMPOCTPAHCTBE, MON00HBIE (DUTYpPHI B
IPOCTPAHCTBE; HCIOJIb30BATh OTHOILIEHUE IUIOLIA/ed MOBEpXHOCTEH U 00BEMOB
10JI00HBIX (PUTYp NPU pEelICHUH 3a/1a4

I1P612

YMeHue BBIYMCIATh T'€OMETPHUECKHE BEIMUYMHBI ([UIMHA, Yrojl, IUIOIMIab, O0OBEM,
IUIOUIA/1b TOBEPXHOCTH), UCIIOJIb3YSl U3YUYEHHbIE (OPMYJIIbI U METOIBI;

I1PG13

YMenue onepupoBaTh MOHATHSAMHU: MPAMOYTOJIbHAS CUCTEMA KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOpP, KOOPAMHATBI BEKTOPA, CKAJSIPHOE NPOU3BEACHUE, YOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOIUTh C MOMOIIBIO
W3YYEHHBIX (OpPMYT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEKIY IBYMS
TOYKAMU;

[1PG14

YMeHue BbIOMpaTh MNOAXOMAIIMHA HW3YYEHHBI METOJ sl pelleHus 3a/1add,
pacro3HaBaThb MaTeMaTudyeckue (akThl U MAaTeMaTH4YECKHE MOJENN B NMPUPOAHBIX U
OOIIECTBEHHBIX  SBJIEHMAX, B  HCKYCCTBE, YMEHHME MPHUBOJAUTH  IMPHUMEpPHI
MAaTEMaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOW MAaT€MAaTHYECKOW HAYKH.

IIK 1.1.

AHaJ'II/BI/IpOBaTB TpC6OBaHI/I}I TCXHUYCCKOTO 3aaHuA HA MPOCKTUPOBAHUC LII/I(i)pOBLIX
CHCTCM.

I1K 1.3.

OdopMISATh TEXHUYECKYIO TOKYMEHTAIMIO HAa IPOEKTUPYEMBIE YCTPOMCTRA.

K 2.1.

[TpoexTnpoBath, pa3pabarbiBaTh ¥ OTJIAXKWUBAaTh MPOrPaMMHBIM KO MOAyJei
YIPaBISIONUX POTPAMM.

IIK 3.1.

[IpoBoAWTH  KOHTPOJHL  TApaMeTPOB,  JUArHOCTUKY W BOCCTaHOBJICHHE
paboTOCTIOCOOHOCTH IUGPOBBIX YCTPONCTB KOMITBIOTEPHBIX CUCTEM M KOMIUIEKCOB.

O01mue
KOMIIETEHIMH

PesyabTaTsl 00ydyeHus1

O01mue JAucuunimHapHbie
JInunoctubie (JIP) m MeTanpeamMeTHble peamernsbie (ITPG)
(MP)

OK 1.

JIP6, JIP14; P61, IIP62, TIIPG3, IIP64, IIPGS,
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MP1, MP2, MP3, MP5, MP6, MP7. TIPG6, 11P67, TIP68, I1P69, IIPG10,
TIPG11, TIPG12, TIPG13, TIPG14.
JIP6, JIP10, JIP 14 TIP614.
OK 2. MP2, MP3,
oK 3 JIP4, JIP5, JIP6, JIP9, JIP10, JIP14:; TIPG1, [1P614,
: MP1, MP2, MP3, MP5, MP6, MP7.
oK 4 JIP4, JIP5, JIP6, JIP9, JIP10, JIP13; TIPG1, 11P614,
: MP2, MP3, MP4, MP5, MPS.
TIP13; P62, 11PG3, IIPG4, I1PG5, IIPG6,
0K 9. MP2, MP3, TIP67, TIP6S, TIPGY, IIP610, IIPGII,
TIP612, TIPG13.
- 714, JIP14; TIPG1, IIP62, IIP63, IIP64, IIPGS,
L | MP1, MP2, MP3, MP6, MP7. TIPG6, TIPG7, TIPGS, TIPG13, TIPG14.
Tk 13| IPI4 P61, IIP62, TIPG3, IIP64, TIPGS,
MP1, MP2, MP3, MP6, MP7. TIPG6, TIPG7, TIPGS, TIPG13, TIPG14.
HKal | TIPI4 P61, IIP62, TIPG3, IIP64, TIPGS,
MP1, MP2, MP3, MP6, MP7. TIPG6, TIPG7, TIPGS, TIPG13, TIPG14.
HKal | TPI4 TIPG1, IIP62, TIPG3, IIP64, TIPGS,
MP1, MP2, MP3, MP6, MP7. TIPG6, TIPG7, TIPGS, TIPG13, TIPG14.

2. CTpykTypa u coaep:xkaHue 0011e00pa3oBaTe/bHON AUCHUNIHHBI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Buj yueOHoii padoThI Oobvem ¢ uacax
O6beM 00pa3oBaTeIbHOM NMPOrpPaMMbl TUCHHILJIMHBI 277
B T.4.
1. OcHoBHOE conepxaHue 224
BT. 4.:
TEOpeTUIeCcKoe 00yueHune
MPAKTUYECKHUE 3aHSTUS 222
¢ depeHIMPOBaHHBIN 3a4eT 2
2. IpodeccnoHaILHO OPHEHTHPOBAHHOE co/lep:KaHue (Colep:KaHue 41
NPHUKJIATHOTO MOIYJIA)
BT. 4.:
TEeOpeTHIecKoe o0yueHue
IIPAKTUYECKNE 3aHATUS 41
KoncyabTanuu 8
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 4




2.2. TemaTn4eckui IJIaH 1 CoaepsKaHu e NUCIHUITJITUHDBI

Conep:xanue yueOHOro Matepuasia (0CHOBHOE H PO(decCHoOHAIBHO-

N Oo0bem dopmMupyemblie
HauMeHoBaHue pa3ejioB U TeM | OPHEHTHPOBAHHOE), JA00OPATOPHbIE M NPAKTHYECKHE 3AHATHS, IPUKJIATHON
4acos KOMIIeTeHIIUH
MOAYJIb (IIPY HAJTUYMH)
1 2 3 4
OcHoBHoOe coJepkaHue
Pasjen 1. [loBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 14
Tema 1.1 IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAepKaHUe (CoaepKaAHue NPUKIATHOIO
Ilenp u 3amaum MaTEeMAaTHKU TIPU | MOAYJISA)
OCBOEHUU CHELMATIBHOCTU bazoBele 3HaHWS W yMEHUS 10O MareMaTHKe B TPOPECCHOHATBHOH U B
IIOBCEHEBHOM 1€ TEIILHOCTH. 2
KomOuHMpoBaHHOE 3aHATHE
Tema 1.2 Copepxkanue y4eOHOro Marepuana
Yucna u BbIUMCIEHH. | [IefiCTBUS Ha/ MONOKUTENbHBIMA U OTPULIATEIHHBIMU YHCIIAMU, OOBIKHOBEHHBIMH H
Bripaxkenus u npeodpazoBaHus JECSITUUHBIMU IPOOSMHU.
JeiicTBus co creneHs MU, GopMyJIbl COKPAILIEHHOI'O YMHOXKEHHUS. 2
KomMmOuHupoBanHoe 3aHstue
Tema 1.3 IIpodeccnonanbHO-0OPHEHTHPOBAHHOE CO/IeP:KaHNe (COAePKaHNEe PUKJIATHOIO
[IpuknanHble 3a1a4M MATEMAaTUKU | MOYJIsl) ) .
Bupl miockux Guryp v ux miomaib. Ol—ii{llolf?ﬁgﬁ?’
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B KypCe T€OMETPUHN Ha MIOCKOCTH 2 TK2.1, TIK2.3
ITpakTHueckoe 3aHsTHE
Tema 1.4 Copepkanne y4eOHOro Marepuana
[IpoLieHTHBIE BBIUNCIICHUS ITpocTble MPOLEHTHI, pa3Hble cIIOCOObI UX BhIYMCICHUS. CII0)KHbBIE TPOLICHTHI
[IpakTuueckoe 3aHsATHE 2
Tema 1.5 Coneprkanne ydeOHOro MaTeprana
VYpaBHEHUSI U HEPABEHCTBA JluneliHble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHSI 1 HEPABEHCTBA
ITpakTHyeckoe 3aHsATHE 2
Tema 1.6 IpodeccnoHaIbHO-OPMEHTHPOBAHHOE COJEPKAHME (COMEPKAHUE PUKJIIATHOTO
Cucremsl ypaBHEHUH U | MOaYJIsT)
HEPABEHCTB CrniocoObl perieHust cucTeM JIMHEWHbIX ypaBHeHUU. [lonstus: marpuna 2x2 u 3x3, 2

ONPCACIIMTCIIb MATPHUIIBI. Meton Faycca. CucreMbl HEIWHEHHBIX ypaBHeHHﬁ.
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Cucremsbl HCPaBCHCTB

KomOuHnpoBanHoe 3aHsTHE

Tema 1.7

CopepxaHne yaueOHOro Marepuana

Bxo1HOI KOHTPOJIb

Bouucnenuss u mpeoOpa3oBaHus. YpaBHEHHs M HepaBeHCTBa. [eomerpust Ha

MJIOCKOCTH 2
KonrtponbHas pabora
Pazjnen 2. Crenenn u kopHu. CteneHHasi QyHKIMs 18
Tema 2.1 Copneprkanue y4eOHOro Marepraa
Crenennas GyHKIHSA, €€ CBOHCTBA | [Jopstie KOpHS N-Oif CTENCHH W3 AeHCTBATENbHOrO uncia. Pynkuun ¥ = VX px
cBoiictBa u rpaduku. CBOWCTBA KOPHSI N-OW CTEIICHH
KomMmOuHupoBanHoe 3aHsTue 4
Tema 2.2 CopepxaHue yaueOHOro Marepuana
[IpeoOpazoBanue BblpakeHudl ¢ | [IpeoOpa3oBaHne UPPAIMOHATBHBIX BRIPAKCHUI
KOPHSIMHU N-OM CTENEHU Komb6unnpoBanHoe 3aHsaTue 4
Tema 2.3 Copepxkanue y4eOHOro Marepuana
CaoiicTBa CTETIEHU ¢ | [lonstue crenenu ¢ MOOBIM pallMOHAIBHBIM MOKa3areneM. CreneHHble (QyHKIUH, OK1-OK4, OK9;
palMOHAIBHBIM U | UX CBOWCTBA U rpauKu [IK1.1, T1K1.3,
JICUCTBUTEIbHBIM MOKa3aTe/siMU | KoMOMHMPOBAHHOE 3aHSATHE 2 I1K2.1, 1IK2.3
Tema 2.4 ConeprkaHue yueOHOro MaTepuasa
Pemenue HUPpalMOHATIBLHEIX | PABHOCHIIBHOCT HPPALMOHAIBHBIX YPaBHEHMM W HEPaBEHCTB. MeTonbl UX
YPaBHEHUI U HEPABEHCTB pemeHus. Pernenne nppanMoHaabHbIX YPABHEHUM U HEPABEHCTB
KomMOuHMpOBaHHOE 3aHATHE 6
Tema 2.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe (COAePKaHNEe PUKJIATHOIO
Crenenn u kxopHu. CreneHHas | MOAYJIs)
byHKIUSA Onpenenenue creneHHod (yHkiuM. Vcnonp3oBaHue ee CBOMCTB NpU PEUICHUU 2
YpaBHEHUH U HEPABEHCTB
KonrtposnbHas padora
Pa3nea 3. Iloka3areabHasi QyHKuMsA 18
Tema 3.1 Coneprkanue yueOHOro MaTepuasa OK1-OK4. OKO9:
ITokazarenbHas  QyHkuus, ee | CrenmeHb C MPOM3BOJBHBIM  JICHCTBUTEIBHBIM TOKazareneM. OnpezencHue K11 1'le 3 ’
CBOICTBa nokaszareiabHON (yHKIMM, ee cBOWCTBa M rpaduk. 3HAKOMCTBO C NPUMEHEHHUEM HK2. 1’ HK2. 3’
nokasarenbHON (QyHKIUM. PemieHue mokazarenbHbIX YpaBHEHUN (YHKIIMOHAJIBHO- o '
rpau4ecKUM METOJIOM 4
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 3.2
Pewmenne MIOKa3aTeJIbHbIX
YpPaBHEHUI U HEPABEHCTB

Conepkanue y4eOHOro MaTepuaia

Pemenne mokaszarenbHbIX YpPaBHEHMM METONOM YypaBHUBaHUA IIOKa3aTesei,
METOZOM BBEJCHHS HOBOW NEPEMEHHOH, (PYHKIMOHATBHO-TPA(QUUECKIM METOIOM.

Pemenne nokas3aTesbHbIX HEPABEHCTB 8
ITpakTHueckoe 3aHsTHE
Tema 3.3 Copneprkanue y4eOHOro Marepuraa
Cucremsl [IOKA3aTeNbHBIX | PenieHne cCucTeM 10Ka3aTeabHbIX ypaBHEHUI
YpaBHEHUU Kom0unnpoBanHoe 3aHsATHE 4
Tewma 3.4 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEePKAHME (COMEPKAHUE PUKJIIATHOTO
Pemenne 3anmau. IlokasartenbHas | MoayJisi)
byHKIUSA Pemenne mnoxaszaTtenbHBIX YpPAaBHEHUN METOJOM YypaBHHMBAHUS IIOKa3aTelled u
METOJIOM BBEJECHUSI HOBOM NEPEMEHHOM. PelieHne nokasaTeabHbIX HEPABEHCTB 2
KonTponbnas pabota
Pa3nea 4. Jlorapugmsl. Jlorapudmudeckas GpyHKuus 30
Tema 4.1 CopepxaHnue yueOHOro MaTepuala
Jlorapudm uucna. Jecatuynslit u | Jlorapudm yncina. JleCATUYHBIN U HATYPATbHBIN JOrapru(MBbI, YHCIIO €
HaTypalubHbIA J0rapu(Mmbl, 4Ucio | KoMOMHUPOBAHHOE 3aHATHE
e 4
Tema 4.2 ConeprkaHue yueOHOro MaTepuasa
CaoiicTBa norapudmos. | Cpoiictsa norapudmos. Onepaius sorapuGMHUPOBAHUSL.
Onepanus norapu(pMUpOBaHUS KomMmOuHnpoBanHoe 3aHsTHE 6
Tema 4.3 CopepxaHue yaeOHOTo MaTepuana OK1-OK4, OK9;
Jlorapupmuueckas ¢ynkuus, ee | Jlorapubmudeckas GyHKINSA U €€ CBOWCTBA IK1.1, TIK1.3,
CBOICTBa KomOuHMpoBaHHOE 3aHATHE 4 I1K2.1, I1K2.3
Tema 4.4 Coneprkanue yaeOHOTO MaTepuaa
Pemerue . JIOTAPHPMITECKHX [Tonsitue norapupmuyeckoro ypaBHeHHs. Omnepanus mnoTeHIUpoBaHus. Tpu
YPaBHCHUN 1 HCPABCHCTE OCHOBHBIX METOJIa PELICHUs JOrapu(PMHUECKUX YpaBHEHHH: (QYHKIMOHAIBHO-
rpadguueckuif, MeToj MOTEHIMPOBAaHHUS, METOJ BBEJIEHUS HOBOW IEPEMEHHOM. 3

Jlorapudmuueckre HepaBeHCTBA

KomMmOnHMpoBaHHOE 3aHsTHE

Tema 4.5

Cucremsl JgorapupMUUEcKux

CopepxaHrie yaeOHOT0 MaTepuana

ANTOPUTM pelIeHHs] CHCTEMbl ypaBHEHUI. PaBHOCHIBHOCTH JIOrapupMUYECKHX
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ypaBHEHUU

ypaBHEHUN U HEPABEHCTB

KomOuHnpoBanHoe 3aHsTHE 2
Tema 4.6 Copneprkanue y4eOHOro Marepuraa
Jlorapupmer B mpupone U | [Ipumenenue sorapupma. Jlorapupmudeckass compaib B mpupoge. Ee
TEXHHUKE MaTeMaTHYeCKHe CBOMCTBa
ITpakTHueckoe 3aHsTHE 4
Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAePKAHME (COMEPKAHUE PUKJIIATHOTO
Pemenne 3amau.  Jlorapudmel. | MomyJis)
Jlorapudpmuueckas GyHKIUSA Jlorapudmuueckas ynkius. Penenne npocreiimmx gorapuMUIECKUX ypaBHEHUH 2
KonTponbnas pabota
Pasjien 5. YpaBHeHusi u HepaBeHCTBA 20
Tema 5.1 CopepxaHue yaueOHOro Marepuana
PaBHOCHMIBHOCTE  ypaBHeHMM M | PaBHOCHIBHOCTH ypaBHeHHMH M HepaBeHCTB. Ompenenenusi. OCHOBHBIE TEOPEMBI
HepaBeHCTB. OOmue  MeTOAbI | paBHOCHIIBHBIX IIEpeXojax B YpaBHEHUSAX H HepaBeHcTBax. OOIIHe MeTObI
pelieHus pelleHNs YpaBHEHU: Mepexoj] OT paBeHCTBAa (YHKIUH K PaBEHCTBY apryMEHTOB 4
JUISE MOHOTOHHBIX (DYHKIIMI, METOJ] Pa3ioXKeHHs] Ha MHOXKHUTEJIH, METOJ BBEJICHUS
HOBOMW NIEPEMEHHOMH, (PYHKIIMOHAIbHO-TpapUUECKU METOT
KomOuHMpoBaHHOE 3aHATHE
Tema 5.2 Copneprkanne y4eOHOro Matepuana
I'padpuueckuit metox pemieHus | OOuHEe METOIBI PEIICHNS HEPABEHCTB: TEPEXO OT CPaBHEHMs 3HAUYEHHUH (DYHKIMI
YpaBHEHU, HEPABEHCTB K CpaBHEHMIO 3HAUYEHUIl apryMeHTOB [UIi MOHOTOHHBIX (DYHKIMH, MeTox OK1-OK4, OK9;
MHTEPBAJIOB, (PYHKIMOHATLHO-TpaduIeCcKHil MeTo. ['paduuecKuii METO peleHus 1IK1.1, TIK1.3,
YpaBHEHMI U HEPABEHCTB 2 1IK2.1, ITIK2.3
KomMmOuHnpoBanHoe 3aHsTHE
Tema 5.3 ConeprkaHue yueOHOro MaTepuasa
CocraBnenue u pemienne | PemeHne TEKCTOBBIX 3a/1a4 MPO(EeCCHOHATIBHOTO COJepKaHUS
npo(eCCHOHANBHBIX  3a1ad  C | [IpakTH4eCcKHe 3aHsATHs
MMOMOIIBI0 YPABHEHMI 4
Tema 5.4 ConeprkaHue yueOHOro MaTepuasa
Pemenne 3amau. YpaBHeHus u | OOIme METOJbI pEIICHUS YPAaBHCHUN.
HEPAaBEHCTBA
4

IIpakTHueckoe 3aHsITHE
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Tema 5.5 IIpodeccrnoHabLHO-OPHMEHTHPOBAHHOE co/lep:KaHue (ColepKaHue MPUKIATHOTO 6 OK1-OK4, OK9;
O6o061matoniee MOBTOPEHUE MOLYJIs1) [IK1.1, [1K1.3,
OO0mre METOIbI pelieHus 3a/1a4 U ypaBHEHU I IIK2.1, I1K2.3
ITpakTHueckoe 3aHsTHE
MuddepenunpoBannbrii 3auer | Conepkanue ydeOHOTO MaTepuana 2
OO61re MeToIpl pellieHus 3a]]a4 U ypaBHEHU N
Konrponbnas padora
Pa3znen 6. MHokecTBa. DiieMeHTHI Teopuu rpagos 8
Tema 6.1 CopepxaHue yaueOHOro Marepuana
MHuoxecTBa [Tonsitue MuHoxectBa. [loamHokecTBO. Omepanuu ¢ MHOXKeCTBaMHu. JluarpaMMbl
Oiinepa—Benna. IIpuMmeHeHHe  TEOPETHKO-MHOKECTBEHHOTO  ammaparta s 2
ONMCAHUS pEAIbHbIX IPOLIECCOB W SIBJIEHUH, NpU pEIICHWU 3a1ad U3 JPYTrux
y4eOHBIX PEIMETOB.
Onpenenenue, Teopema, CiIe/ICTBUE, 10Ka3aTeIbCTBO.
Komb6unnpoBanHoe 3aHsaTue
Tema 6.2 Copepxkanue ydeOHOro Marepuana OK1-OK4. OK9-
Onepanuu ¢ MHOXECTBAMU Onepanuu ¢ MHOXKecTBaMu. PenieHne npukiaHbIX 3a1a4 K11 H’KI 3 ’
1, .3,
[IpakTueckoe 3aHATHE ) TIK2.1, TIK2.3
Tema 6.3 Copeprkanne y4eOHOro Matepurana
I'pader [Tonsitue rpada. CsizHbI rpad, 1epeBo, IUKI rpad Ha MIOCKOCTH
IIpakTHueckas paboTa 2
Tema 6.4 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHMe (Co/iepKaHue NPUKJIATHOIO
Pemenne 3amady. MHOXecCTBa, | MOaYJIsT)
I'padsr 1 ux npumeHeHNE Onepanuu ¢ MHOXkecTBaMH. OnrcaHne peagbHbIX CUTYaIHi ¢ TOMOLIbI0 MHOKECTB.
[Tpumenenue rpadoB K penieHuto 3aaad 2
KonTponbHas pabota
Pa3ned 7. DiieMeHTbI KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPHH BEPOSITHOCTEH 14
Tema 7.1 CopepxaHue yaueOHOro Marepuana OK1-OK4, OK9;
OcHoBHBIE nousaTus | [lepecranoBky, pa3menienus, coueranus. Tpeyronbuuk [lackans. @opmyna OuHOMA K 1.1, TIK1.3,
KOMOMHATOPUKHU Hrerotona. 2 MK2.1, TIK2.3

Komb6uHnpoBaHHOe 3aHsTHE.
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Tema 7.2 Copneprkanue y4eOHOro Mareprana
CobbITue, BeposATHOCTb COOBITHA. | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TeOpeMbl O BEPOSITHOCTH CYMMBI COOBITHIA.
Cnoxenue " YMHOXEHHME | YCIOBHAsE BEPOSTHOCTh. 3aBUCHMbIE M HE3aBUCHUMbIE COOBITHA. Teopembl O
BEPOATHOCTEN BEPOSTHOCTH MTPOU3BEACHUS COOBITHA.
2
KomOuHnpoBaHHOE 3aHATHE
Tema 7.3 CopepxaHne yaeOHOT0o MaTrepuaa
BepostHocTh B | OTHOCUTEIbHAS YacTOTa COOBITUS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHUYECKOE
npoeCCHOHATTBHBIX 3a/1a4ax onpezeneHue BeposiTHocTU. O1leHKa BEPOSITHOCTU COOBITUS
[TpakTHueckoe 3aHsTHE
2
Tema 7.4 Copneprkanue yueOHOro MaTepuaia
JluckperHas ciydanHas | Buner ciydaitHeix BenmuuH. OnpeneneHue AUCKPETHON CIy4allHOW BEIMYHHEIL.
BEJIMYNMHA, 3aKOH ec | 3aKOH pacHpefeNeHus JUCKPETHOM ciy4aiiHOl BenuuuHbl. Ee uucioBble
pacrpeeseHust XapaKTEPUCTHKU 2
KomOuHMpoBaHHOE 3aHATHE
Tema 7.5 Copepxkanue ydeOHOro Marepuana
3amaun MaTemMaTH4ecKon | Bapuanmonnerit  psn.  [lommrom 4wactor u  rucrorpamma.  CTaTHUCTHUYECKHE
CTaTUCTUKH XapaKTEePUCTHKH psiia HAaOII01aeMbIX JaHHbBIX
Komb6unupoBaHHoe 3aHsATHE
2
Tema 7.6 Cojepkanne ydeOHOro Marepuana
Cocrasnenne Tabaun u quarpamm | [lepBuunas 00paboTKa CTaTHCTHYECKUX AaHHBIX. [ paduueckoe UX MpeiCTaBICHHE.
HAa TPaKTHUKE HaxoxaeHne cpelHUX XapaKTepUCTUK, HAOII0JaeMbIX TaHHBIX
[TpakTHueckoe 3aHsATHE
2
Tema 7.7 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHHe (CoAepKaHNe PUKJIATHOTO
Pemrenue 3a7ad4. DNEMEHTHI | MOY/JIs1)
KOMOMHATOPUKH, CTaTUCTHUKM U | DneMeHThl KOMOMHATOpUKH. COOBbITHE, BEpOSTHOCTH COObITHsA. CIOXKEHHE U
TEOPUH BEPOATHOCTEN YMHO>KEHHE BEPOSATHOCTEN 2
KonrtposnbHas pabora
Paspnen 8. OcHoBbl TpuroHomerpuu. Tpuronomerpuyeckue GyHKUMHU 30 OK1-OK4, OK9;
Tema 8.1 | Coneprxanue yue6HOro Matepuana I1IK1.1, I1K1.3,
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Tpuronomerpuyeckue GyHKIUU
IIPOM3BOJIBHOIO  yIUIa,  YHCIA.
Panuannas u rpagycHas Mepa

yriaa

Panuannas mepa yria. IloBopoT Touku BOKpyr Haudana koopauHat. OmpeneneHue
CHUHYCa, KOCHHYCA, TAHI€HCA M KOTAaHI€HCA. 3HAKU CHUHYCa, KOCHHYCA, TaHIeHca U
KOTaHT€HCa 0 YETBEPTAM. 3aBUCUMOCTh MEX]y CUHYCOM, KOCHHYCOM, TAHT€HCOM
Y KOTAaHT€HCOM OJIHOT'O M TOT'O )K€ yria

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.2

OCHOBHBIE TPUTOHOMETPUYECCKUE
TOXK/IECTBA.

®dopMyITbl TPUBEICHHS

Conepkanue yaeOHOro MaTepHraia

Tpuronomerpuueckue Toxaectsa. CHHYC, KOCHHYC, TAHI€HC U KOTaHT€HC YIJIOB O
U - 0. POpMyIbl IPUBEICHUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.3

CuHyC, KOCHHYC, TAHT€HC CyMMBbI
Y Pa3HOCTH JIBYX YIJIOB

CuHHYC ¥ KOCUHYC JBOMHOIO yria.
@opMyJIbI IOJIOBUHHOIO yIJIa

Copepxkanue ydeOHOro Marepuana

Cymma u pasHocTh cuHycoB. CymMMma M Pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
JnBoitHoro yria. @opmynbsl 1ojioBUHHOro yria. IlpeoOpasoBaHusi cymmbl
TPUTOHOMETPUUYECKMX (YHKUMH B IPOU3BEJICHHE U IPOM3BEACHUS B CYMMY.
BrlpakeHne TPUTOHOMETPHUYECKHMX (YHKIMH Yepe3 TAaHIeHC IOJOBUHHOTO
aprymenTa. [IpeoGpa3oBanus NpoCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

KomMmOuHupoBanHoe 3aHstue

Tema 8.4
®Oynkiuy, ux ceoicTBa. Criocoosl
3aaHus QyHKIUN

Copepxkanue ydeOHOro Marepuana

OO6nacTh onpefeneHuss 1 MHOXKECTBO 3HaueHUll (yHKuMHA. YETHOCTH, HEUETHOCTD,
nepuoanyHoCTh GyHKIMNA. CriocoOb! 3a1aHust PyHKITUN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.5
Tpuronomerpuueckue (QyHKIMH,
UX CBOWCTBA U rpapuku

Copeprxkanne y4eOHOro MaTepurana

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HAUEHHH TPUTOHOMETPUYECKHUX (DYHKIIMH.
YETHOCTB, HEUETHOCTD, MIEPUOINYHOCTh TPUTOHOMETpHUECKUX (PpyHKIMHA. CBoiicTBa
u rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

Kom0OuHMpoBaHHOE 3aHATHE.

Tema 8.6
[Ipeobpa3zoBanue rpadukoB
TPUTOHOMETPHUECKUX (PYHKIUN

CopepxaHre yaeOHOTo MaTepuana

Cixatue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIMA.
[TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHIA

IIpakTHueckoe 3aHsITHE

Tema 8.7
Omnwucanue pa3IMIHBIX MPOIECCOB
C MOMOIIIBIO IPahUKOB PYHKIIUI

CopepxaHre yaeOHOT0 MaTepuana

Hcnonp30BaHne CBOWCTB TPUTOHOMETpHUECKMX (yHKUMH B MpodeccHnoHaTbHBIX
3aja4ax

I1K2.1, IT1K2.3
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HpaKTI/I‘IeCKOG 3aHATUC

Tema 8.8

Conepkanue y4eOHOro MaTepuaia

OOpaTHble TPUTOHOMETPUUYECKUE

OO6patHbie TpuronoMmerpuyeckue ¢pyHkiuu. x ceoiictsa u rpaguku

byHKIIUU 2
KomMmOuHnpoBanHoe 3aHsTHE
Tema 8.9 Copneprkanue y4eOHOro Marepraa
Tpuronomerpuyeckue ypaBHeHHUs | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Penrenue
U HEpaBEeHCTBA TPUTOHOMETPUUECKHUX ypaBHEHUI OCHOBHBIX THUIIOB: npocreiiune
TPUTOHOMETPUUYECKHE YPABHEHUS, CBOJAIIMECS K KBaJpaTHBIM, peELIaeMble 6
pa3oKEHUEM Ha MHOXKHUTEIH, OAHOPOIHBIE.
[Tpocreiinye TpUroHOMETpUYECKHE HEPAaBEHCTBA
Kom0OuH1poBaHHOE 3aHATHE.
Tewma 8.10 CopepxaHue yaueOHOro Marepuana
Cucrembl  TpUroHOMETpHYECKUX | CHCTEMBI IPOCTEHUIIMX TPUTOHOMETPUICCKUX YPaBHEHHIA 2
ypaBHEHUM Komb6unnpoBanHoe 3aHsaTue
Tema 8.11 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE IPUKJIIATHOTO
Pemenue 3ajau. OCHOBBI | MOJY/JIs1)
TPUTOHOMETPHH. [TpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKEHUI. Pemenue 2
Tpuronomerpuyeckue QyHKIIMM | TPUTOHOMETPUYECKHX YPaBHEHHI W HEPABEHCTB B TOM YHCIE C HCIOIb30BAHUEM
CBOMCTB (DYHKIIM.
KonTponbnas padota
Pa3nes 9 Ilpsivble M JIOCKOCTH B IIPOCTPAHCTBE 14
Tema 9.1. Copepxkanne ydeOHOro MaTepuana
OcHoBHbIE nousatus | [Ipeamer crtepeomerpun. OCHOBHBIE TMOHATUS (TOYKa, TMpsiMas, IJIOCKOCTb,
crepeomerpun.  Pacnonoxenue | mpoctpanctBo).  OCHOBHBIE  aKCHOMBI  cTepeoMeTpuu.  llepecekaromuecs, 2
MPSIMBIX U IIJIOCKOCTEN napajuleJbHble M CKpeluBaromuecss  npsaMble.  IlpusHak u CBOWCTBO
CKpeIMBaromuXcs NpsaMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI. OK1-OK4, OK9;
KomOuHMpoBaHHOE 3aHATHE
Tema 9.2. ConeprkaHue yueOHOro MaTepuasa
[TapamnensHOCTB npamelx, | [lapannensusle mpsimas u miaockocTs. Ompenenenue. [lpusnak. CpoiictBa (C
npsiMOH " IUIOCKOCTH, | 10Ka3arenbcTBOM). lapamiensuble minockoctu. Onpenenenue. Ilpusnak. CoiicTBa
IIJIOCKOCTEN (c noxazarenbcTBoM). Terpasap u ero siemeHTthl. llapannenenunen u ero
aseMeHThl. CBOMCTBA NPOTHUBOIIOJIOKHBIX TPAHEH M IMaroHajiel napauieJenunesa. 2
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IToctpoenue ceuenuii. Pemienue 3amay.

KomOuHnpoBanHoe 3aHsTHE

Tema 9.3
[lepneHUKyYISIPHOCTD MPSMBIX,
MPSIMOM M TUIOCKOCTH,

CopepxaHne yaueOHOro Marepuana

Ilepnennukynspusle npsmele. [lapamienbHble NOpsMble, NEPHEHAUKYISPHBIE K
IUIOCKOCTH. [Ipn3HaK NepneHIuKyISIpPHOCTH NIPSAMON U IIJIOCKOCTH. J{0Ka3aTenbCTBO.

IIJIOCKOCTEN Ilepnengukynssp u HaxioHHas. IlepnenaukyispHele 1Iockoctu. [IpusHak
HEepIEeHINKYIPHOCTH IIocKocTel. Jloka3aTenbeTBo.
Paccrosinust B mpocTpaHCcTBE 2
KomOuHnpoBaHHOE 3aHATHE
Tema 9.4 Coneprxkanue y4eOHOro MaTepuana
Teopema 0 Tpex =
HepUeHIHEYIAPAX Teopema o Tpex mnepneHauKyisapax. JlokazaTenbCcTBO. Yroia MEXIy HOpAMOM u 5
IUIOCKOCTBIO. YTOJI MEX/Ty IJIOCKOCTAMU
KomOuHMpoBaHHOE 3aHATHE
Tema 9.5. Copnepxkanue ydeOHOro Marepuana
[TapautensHsie, AkcuoMbl  ctepeomeTpuu. l[lepneHIUKYNSIpHOCTH  OPSIMOM M IUIOCKOCTH,
NepIEeHINKYIISIPHBIE, napauieNTbHOCTh JIBYX NPSIMBIX, HNEepHEeHIUKYIISPHBIX IUIOCKOCTH,
CKPEILMBAOIINECS TPAMbIE NEePIEeHIUKYISIPHOCTh IIIOCKOCTEH 4
ITpakTHueckoe 3aHATHE
Tema 9.6. Copeprkanne y4eOHOro MaTepuana
Pemtenne 3amau. Ilpsmele  u | PacnonoxeHue NpsMbIX M IUIOCKOCTEH B MpocTpaHcTBe. llepneHanKynspHOCTh U
IJIOCKOCTH B IPOCTPAHCTBE NapajuIeIbHOCTb MPSIMBIX U MI0ocKocTel. CKpelnBaomuecs IpsiMble
KonrtposbHas pabora 2
Paznen 10. Koopaunarbl u BeKTOPbI 12
Tema 10.1 ConeprkaHue yueOHOro MaTepuasa
JlekapToBbl ~ KOOpPAMHATHI B | JleKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE. IIpocTeiilime 3amaym B KOOPAMHATAX. OK1-OK4, OK9;
MIPOCTPAHCTBE. Paccrosnne | PaccTosiHue Mexy IByMs TOUKaMH, KOOPAMHATHI CEPEIMHBI OTpe3Ka 2 [IK1.1, ITK1.3,
MEXITY JIByMS TOYKaMH. [1K2.1, TIK2.3

KOOleI/IHaTBI CCPCAMHBI OTPE3Ka

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.2

Conepxanue yq4eOHOro MaTeprasa
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BekTopsl B mpocTpaHCTBE.

BCKTOpH B IIPOCTPaHCTBE. Crno’keHue 1 BEIYUTaHHE BCKTOPOB. VYMHOXEHIE BCKTOpa

VYron MEXIY BeKTOpaMH. | Ha uucio. KommimanapHele BekTOpbl. CKalspHOE IPOU3BEIEHUE BEKTOPOB.
CkainspHoe npousBenenue | PasnokeHue BekTopa 1Mo TpeM HEKOMIUIaHApHBIM BekTopaM. KoopanHaTel BekTopa,
BEKTOPOB CKaJISIpHOE NPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEX]Y BEKTOpaMH, yroil 4
MEXy MPSMOIl U MIIOCKOCTHIO, YTOJ MEXKY IJIOCKOCTSAMU. Y paBHEHHUE TIOCKOCTH.
Komb6unnpoBanHoe 3ansatue
Tema 10.3 Copepxanue yaeOHOT0o Marepuaa
3anauu Ha KoOpAuHaTHOM | KoopauHaTHast MI0CKOCTh. BhIUnClieHHE pacCTOSHHUN M IJIOIMIAACH Ha TUIOCKOCTH.
IJIOCKOCTH KonnuecTBeHHbIC pacyeTsl
IIpakTHueckoe 3aHsITHE 4
Tema 10.4 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHME (COMEPKAHUE PUKIIATHOTO
Pemenne 3anmau. Koopaunatel u | MmoayJisi)
BEKTOPBI JlexapToBbI KOOpPAMHATEI B NIpOocTpaHCTBe. BekToprl B npoctpancTse. ClloKeHHE U
BbIUNTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KoMIiiaHapHble BEKTOPBI.
CkansgpHoe TNpOM3BEICHHE BEKTOPOB. Pa3joxeHwe BeKkTOopa IO  TpeM
HEKOMIUIaHApHbIM BekTopam. [Ipocreiimme 3amaun B koopauHarax. KoopauHaTel
BEKTOPA, PACCTOSHUE MEX]ly TOUYKaMU, KOOPJAWHATHI CEpEANHBI OTPE3Ka, CKaIpHOe 2
IIPOU3BE/IEHNE BEKTOPOB B KOOPJIMHATAX, Yrojl MEXIy BEKTOpPaMH, Yroyl MeExXIy
MPSIMOI M MJIOCKOCTBIO, YTOJ MEXAY MIIOCKOCTSIMU
KonTponbnas padota
Pa3znen 11. MHOrorpaHHUKH M TeJia BpallleHUst 42
Tema 11.1 Copepxkanne ydeOHOro MaTepuana
Bepmmnsl, pedpa, rpanu | [lonsitue mMHororpanHuka. Ero smemeHThI: BepiiuHbl, pedpa, rpaHu. luaroHans.
MHOTOTpaHHHUKA Ceuenue. BoIykiibie 1 HEBBIITYKIIbIE MHOTOTPAHHUKH
KombOuanpoBaHHOE 3aHATHE 2
Tema 11.2 Conepmalﬁ)ne y4eOHOTr0 MaTepuaia H(I)<Il< 11-0K4’ 311519 ;3
IIpusma, ee  cocrasisomye, | [Torstue npusmel. Ee ocHoBanms u OokoBbIe rpaHu. Beicota mpusmel. [lpsmas u HK2.1’ K2 3 "
ceuenue. Ilpsamas u mpaBuibHas | HakioHHAs npusMma. [IpaBuibHas npusMma. Ee ceuenue o '
MIPU3MBI KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 11.3 Coneprkanue yueOHOro MaTepuasa
[MTapamnenenunen, ky6. Cedenue | [lapamienenunen, CBOWCTBa MPSAMOYrOJNBHOrO mMapajuienenumena, kyd. CeueHue
Ky0Oa, mapaienenumnena Ky0a, mapajuienenumnea
KomOnHMpOBaHHOE 3aHSTHE 2

19




Tema 11.4

IIupamupa, ee cocrasisrolIUe,
ceuenue. [IpaBuibHas nupamuja.
VYceuennas nupamuaa

Copepxanue yueOHOro Marepuana

HI/IpaMI/II[a u e¢ osneMeHTel. CedeHue MnmUupamMubl. HpaBI/IJIbHaH nupamMuja.
VYceuennas nmupamMujia

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 11.5
bokoBass u moJsiHAs MOBEPXHOCTH
MIPU3MBI, TUPAMU/TBI

Conepkanue y4eOHOro MaTepuraia

[Tnomaas GOKOBOW M IMOTHOW MOBEPXHOCTH MPU3MBI, TUPAMHIBI

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.6 Copneprkanue y4eOHOro Marepraa
Cummetpust B KyOe, | CHMMETpHsI OTHOCHTEIBHO TOYKH, HPSIMOH, Iuiockoctd. Cummerpus B KyOe,
napajuienenunese, IpU3Me, | mapajieenunee, Npu3Me, NupaMuse
npamMuie Komb6uHnpoBaHHoe 3aHsATHE
Tema 11.7 Conepxanue yaeOHOro MaTepraa)
IIpumepsl CUMMETpUI B | CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
MIPOCTPAHCTBE
[IpakTrueckoe 3aHATHE
Tema 11.8 CopepxaHue yaueOHOro MaTrepuana

[IpaBuibHBIE MHOTOIPAaHHUKH, UX
CBOMCTBA

[TousTue IMPpaBUJILHOI'O MHOT'OT'paHHUKA. CBoiicTBa IpaBUJILHBIX MHOTOTPAHHHUKOB

IIpakTHueckoe 3aHsTHE

Tema 11.9
[unuHap, €ro CoCTaBIISIOLIME.
CeueHune uuIuHIpPA

CopepxaHue yaeOHOTo MaTepuana

Humuuap u ero snemenTsl. CeueHnre MUIMHAPA (MapauieIbHOe OCHOBAHUIO U OCH).
Pa3BepTka nunmHapa

KomMmOuHnpoBanHoe 3aHsTHE

Tema 11.10
Konyc, ero cocrasnsromue.
Ceuenue koHyca

CopepxaHue yaeOHOTo MaTepuana

Konyc u ero »snementsl. CedeHue KoHyca (IapajuleIbHOE OCHOBaHHUIO U
MPOXOJAIIee Yepe3 BEpIINHY), KOHWYeCcKue ceueHus. Pa3BepTka KoHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.11
VYceueHnnbli  konyc. CeueHue
YCEYEHHOTO KOHYyCa

Conepxanue yq4eOHOro MaTeprasa

Y cedeHHbIH KOHYC. Ero 06pa3y10u1a;1 u BeicoTa. CeueHue YCCUCHHOI'O KOHYCa

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 11.12
[ap u chepa, ux ceueHus

CopepxaHre yaeOHOT0 MaTepuana

[ap u cdepa. B3zaumuoe pacnonoxenue chepsl u 1iockoctu. CeueHue miapa,
cepsl
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.13

I[lousatne 00 o00BEME  TEnA.

Conepkanue y4eOHOro MaTepuaia

[Tonsitue 06 obbeme Tenma. OObeM Kyba M TPSAMOYTOJBHOTO TMapajuIe/ICIHIIe/a.

OrHomenre 00beMOB MOAOOHBIX | OOBEM NpHU3MbI U IMIKHAPA. OTHOIIEHHE 00HEMOB MOT00HBIX TEJL 4

Ten Komb6unupoBanHoe 3ansatue

Tema 11.14 Cogepxanue yaeOHOTO MaTepuana

Obneme! L1 THIOMARM | 56 s embr mupamust 1 KoHyca. O6beM rmapa. Ilnomany moBepXHOCTeit el 2

IIOBEPXHOCTEH Tel
Kom0OuHnpoBanHoe 3aHsATHE

Tema 11.15 CopepxaHue yaueOHOro MaTrepuana

KomOuHamu MHOrorpaHHukoB U | KoMOMHALMK F€OMETPUYECKUX TE

TEJ BpallleHHs [IpakTuueckoe 3aHsITHE 2

Tema 11.16 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COePKAHME (COMEPKAHUE IPUKJIATHOTO

['eomeTprueckie KOMOMHALIMN HA | MOXYJISA)

MPaKTUKE Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHMKOB M Tell BpAllleHHUS B MPAKTHUKO-
OpPUEHTUPOBAHHBIX 3aJja4ax 4
[IpakTuueckoe 3aHsTHE

Tema 11.17 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHME (COMEPKAHUE IPUKJIATHOTO

Pemenne 3anay. MHOrOrpaHHUKH | MOIYJIsA)

U TCJ1a BpalllCHUsA OO0BEMBI U ILIOIIAIU MNOBEPXHOCTH MHOT'OI'PAaHHHUKOB M TEJ BpalllcHU: 2
KonTponbHas pabota

Pa3nea 12. IlponsBoanasi pyHKINH, ee IPUMEHEHHE 30

Tema 12.1 Copepxkanne ydeOHOro MaTepuana

[TonsiTue npou3BOAHOMU. | OmpenieneHne YncIoBON MOCIEeI0BATENbHOCTH U CHOCOObl ee 3aaaHus. CBoiicTBa

dopMybl u IIpaBUJIa | YUCIIOBBIX MoOcienoBaTenbHOCTed. OnpeneneHue mpenena MOCIeI0BaTENbHOCTH.

g hepeHIMPOBaHUS Boruncnenne — mpepenoB  mocienoBaTenbHocTe.  [lpemen  ¢yHkmmm  Ha 2 OK1-OK4. OK9:
6eckoneunoctu. [Ipenen ¢pyHknuu B Touke. ApudmeTHueckas U reoMeTpuyecKas K11 er1.3 ’
nporpeccuu. beckoHeyHo yObIBaromass reoMerpuyeckas mnporpeccus. Cymma HKZ.I’, HK2.3’

OeckoHeuHO YyObIBarolled reomerpuueckod mporpeccur. Dopmyiia CIOKHBIX
nporieHTtoB. Ilpupamenue aprymenta. llpupamenune  ¢yaxkmuu.  3amauw,
NPUBOAAIIME K TOHATHIO NPOW3BOAHOW. OrmpeneneHrne MPOU3BOAHOW. AINTOPUTM
OTBICKaHUs ITPOU3BOJHOU

KomMmOuHMpoBaHHOE 3aHSTHE
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Tema 12.2
[Ipou3BoHbBIE CYyMMBI, Pa3HOCTU
MIPOU3BEICHUS, YACTHOTO

Copepxanue yueOHOro Marepuana

Dopmyinsl quddepennmponanus. [Ipasuna nuddepeHupoBanus

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 12.3

[IpousBoaHbIe
TPUTOHOMETPUYECKHUX  (PYHKITHIA.
[Ipou3BoHas CII0KHON QYHKIIUH

Conepkanue y4eOHOro MaTepuraia

Omnpenenenne caoxHoW ¢GyHKIMH. [IponM3BOgHAS TPUTOHOMETPHUECKUX (DYHKIHUIL.
[Tpon3BoiHas CI0KHON (QYHKIIUU

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 12.4
[TomsiTue 0  HENPEPBIBHOCTH
¢byHkuu. Meto HHTEpBAaJOB

Copepxanue yueOHOro MaTepuana

[lonstue HenpepwsiBHOH ¢GyHkuuu. CBoicTBa HempepblBHOW (QyHKIUH. CBS3b
MEXy HENPEephIBHOCTHIO U U (HEepeHIUPYEeMOCTbIO (DYHKIIMM B TOUKE. AJITOPUTM
peleHuss HEpaBEHCTB METOJIOM UHTEPBAJIOB

KomMmOuHupoBanHoe 3aHsTue

Tema 12.5
I'eomerpuueckuit u ¢uznueckuit
CMBICJI IPOU3BOTHOM

CopepxaHue yueOHOro Marepuasa

['eomeTpuyecKHii CMBICT TPOM3BONHOW (YHKIMHM — YIrIOBOH Kod(hduImeHt
KacaTeJabHOM K rpaguky (yHKIMM B TOUYKE. YPaBHEHHE KacaTelbHOH K rpaduky
(GyHKIMU. AJTOPUTM COCTaBJICHHUS ypPaBHEHHUS KacaTelbHOU K rpaduky (QyHKIUU

y=f(x)

KomMmOuHnpoBanHoe 3aHsTHE

Tema 12.6
dusnueckuit CMBICII
IIPOU3BOIHOMN B

poeCCHOHANIBHBIX 3a]]a4ax

CopepxaHue yaeOHOro MaTepuana

Ouznyeckuil (MEXaHMYECKUH) CMBICT MPOU3BOAHOW — MIHOBEHHAs CKOpPOCTh B
MOMEHT BpemeHHu t: v =S’ (t)

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 12.7
MoHOTOHHOCTh (GyHKUUHU. Touku
JKCTpeEMyMa

Copepxkanne ydeOHOro MaTepuana

Bospacranue u yObiBaHuMe (YHKIMH, COOTBETCTBHE BO3pAcTaHUS U YOBIBaHUS
¢GyHKIMM 3HaKy mpou3BogHOW. IloHsATHE NTPOM3BOJHON BBICHIETO MOPSAKA,
COOTBETCTBUE 3HAaKa BTOPOW MPOM3BOJIHON BBIMTYKJIOCTH (BOTHYTOCTH) (YHKLIMHU Ha
oTpe3ke. 3a7aud Ha MakCUMyM U MUHUMYM. lloHsTHE acHUMNTOTBHI, CIIOCOOBI HX
ofpenieNieHusl. AJNTOPUTM HCCIEAOBaHUS (YHKUIMU M MOCTPOSHHs ee rpaduka c
MOMOUIbIO TPOU3BOAHOMN. JIpoOHO-TMHEeHAs pyHKINS

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 12.8
Hccnenosanue byHKIIUI u

IIpojeccrnonaIbLHO-OPHEHTUPOBAHHOE COEPKaHUE (COePKAHME TPUKIIATHOTO
MOYJIsT)
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[IOCTPOCHUE I'paPHUKOB HccnenoBanue (pyHKIIMY HA MOHOTOHHOCTB M ITOCTPOEHHE I'pahuKOB. 4
KomOuHnpoBaHHOE 3aHATHE
Tema 12.9 HaubGombmee wu | Comepikanue ydeOHOro Marepuaa
HauMeHblllee 3HaueHUs QyHKIMKU | Haxokaenne HauOOJBINEr0 M HAMMEHBINEr0 3HAYEHHH (QYHKIMH, TOCTPOCHHE
rpaMKOB MHOTOYWIEHOB C UCIOJIb30BAHUEM allapaTa MaTEMAaTHYECKOI0 aHaINu3a 2
KomMmOuHnpoBanHoe 3aHsTHe
Tema 12.10 Copneprkanue y4eOHOro Marepraa
Haxoxnenue ontumanbHOro | HanMenslee n Hanbosblee 3Ha4eHne GyHKIUU
pe3yJibrara c mOMOIIBIO | [IpakTHYeCcKOe 3aHATHE 4
IIPOM3BOJHOM B  MPaKTHYECKHUX
3aa4ax
Tema 12.11 IIpojeccrnoHaIbLHO-OPHEHTUPOBAHHOE COAepPKaHUe (COepKAHUe NPUKIATHOTO OK1-OK4, OK9;
Pemenne 3agmay. IIpoussognas | moayJist) TIK1.1, I1K1.3,
¢byHKINH, ee TPUMEHEHNE @opmyiel 1 paBuna nuddepenupoBanns. MccnenoBanne GyHKIHUNA ¢ TTOMOIIBIO 2 [IK2.1, [1K2.3
npou3BoiHoN. Hanbonbliee 1 HauMeHbllee 3HaueHus! PYHKIUU
KonTponbHas pabota
Pasnen 13. [lepBooOpa3nas pyHkiumn, ee npuMeHeHne 13
Tema 13.1 ConeprkaHue yueOHOro MaTepuasa
[TepBooOpaznas GyHKIMU. | 3aMa4a 0 BOCCTAHOBJICHHM 3aKOHA JIBUXKCHHUS IO HM3BECTHOW CcKopocTH. [ToHsTHE
[TpaBuna HAXOXIEHUS | uHTerpupoBaHus. O3HaAKOMJICHHE C MOHATHEM HHTErpaia M MepBooOpa3HOM uis
epBOOOPA3HBIX ¢yuknun y=f(x). Pemenue 3amay Ha CBsA3b NEPBOOOPA3HONM M €€ MPOU3BOIHOM,
BbIUMCIIEHHE NepBOOOpa3HONl g naHHOM ¢yHkumu. Tabmuna ¢opmyn ans
HaXO0X/IeHUs NepBooOpa3HbIX. M3ydyeHne npaBuiia BEIUMCIEHUS IEPBOOOpa3HON 2
KoMOMHMPOBAHHOE 3aHSTHE OK1-OK4, OK9;
Tema 13.2 ConeprkaHue yueOHOro MaTepuasa HKT1.1, TIK1.3,
[Tnomane KPUBOJIMHENHON | 3amaun, MPUBOMAIINE K TIOHSATHIO OIPENEICHHOT0 WHTETpaja — O BBIYMCICHUH TK2.1, TTK2.3
tpaneuun. ®opmyna HeroToHa — | miomand KpUBOJIMHEHHOW —Tpamemu, O TmepeMenieHud Toukd. [loHsTue
Jleitbnuma ONpENENEHHOT0  MHTErpana. ['eomeTrpuyeckuit. u  (QU3NYECKUH  CMBICI
omnpenenenHoro uaterpaia. ®opmyna Hetorona— JleitOnua 2

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 13.3
Heonpenenennsrit u

CopepxaHrie yaeOHOT0o MaTepuana

ITousTue HCOMMPCACIICHHOIO MHTCTpajia
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OHpCI[CJ'ICHHBIﬁ HHTCTPAJIbL

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 13.4
[TonsiTie 00  OmpeneICHHOM

Conepkanue y4eOHOro MaTepuaia

FGOMeTpI/ILIeCKI/Iﬁ CMBEICJI OITPEACIICHHOI'O MHTErpajia

UHTETpaje KaK wionaan | KoMOMHUpOBaHHOE 3aHSITHE 2
KPUBOJIMHEWHOM Tpanenuu
Tema 13.5 CopepxaHne yaeOHOro Marepuaa
OnpeneneHHbli  uHTErpan B | ['eoMeTpuyecKuil CMBICA ompeaeiacHHoro uHterpana. @®opmyna Heiorona -
KU3HU JleitOHuIA.
Pemmenue 3aau Ha MpUMEHEHHE UHTErpaja /Uil BRIYUCICHUS GU3MYECKUX BEIMYUH
Y II0IAeN
[TpakTryeckoe 3ansTHE 2
Tema 13.6 IIpodeccnonanbHO-OpMEeHTHPOBAHHOE CO/Iep:KaHMe (Co/iepKaHue NPUKJIATHOIO
Pemenue 3anau. IlepBooGpasHas | MomyJis)
¢byHKINH, ee TPUMEHEHNE [TepBoobpaznas ¢ynkuuu. [IpaBuna HaxoxxaeHus nepBoodpasusix. Ee npumenenue 3
KonTponbHas pabota
Kouncyabranumn CopneprkaHue yueOHOro MaTepuaia 8
OO61re MeTo/Ibl pellieHus 3a]1a4 U ypaBHEHUI
ITpakTHyeckoe 3aHsTHE
IIpoMe:xxyTOo4yHasi aTTecTanus (3K3aMeH) 4
Bcero: | 277
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3. YcaoBus peaju3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNIIMHBI

3.1. TpeboBaHuSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

Peanuzanus nporpaMmmbl AUCHMILIUHBI TPEOyeT HANUYUS y4eOHOro KaOMHETa PyCCKOro S3bIKa.

OddexTuBHOCTh  MpemofaBaHUs  Kypca  PYCCKOTO  s3bIKa  3aBHCUT  OT  HAJIWYHS
COOTBETCTBYIOIIETO MaTepUaibHO-TEXHUYECKOTO OCHAIIEHUSA. IJTO OOBACHSAETCS OCOOEHHOCTSIMHU
Kypca, B IEPBYIO OYePeIb €ro MHOTOMPOGUIBHOCTBIO U MPAKTUYECKOW HAIIPABICHHOCTHIO.

OobopynoBanue yueOHOro kaduHera:

—  HaIHbIC TOCOOUs (KOMIUIEKTHI YI€OHBIX TaOJUIl, CTCHIOB, CXEM, IUIAKATOB, TOPTPETOB
BBIIAIOIIMXCS YYCHBIX B SI3BIKO3HAHUS U JP.);

—  JUAAKTUYECKHE MaTepHalibl (3aJaHus JUIsi KOHTPOJBHBIX pabOT, IS pa3HBIX BHUIOB
OILICHOYHBIX CPEACTB, PK3aMeHa U JIp.);

— TeXHHYeCKHe cpeacTtBa 0O0ydyeHHsl (IIEPCOHAJbHBIM KOMIIBIOTEp C JIMIEH3HOHHBIM
MPOrpaMMHBIM OOECIEYeHHEeM; MYJIbTUMEIUNWHBI MPOEKTOpP; HMHTEPAKTHUBHAS JOCKA, BBIXOJ B
JIOKAJIbHYIO CETh);

—  3ajel (0MOJIMOTEKA, YNTAITBHBIN 31 C BBIXOJIOM B CE€Th VIHTEpHET).

3.2. UudopmanuonHoe odecriedenne 00yueHus
3.2.1. OcHOBHBIC MeYATHLIE N3TAHUS

1. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHaln3a, reoMeTpus. Anrebpa u
Hayajma Marematudeckoro aHamusa. 10-11 kmacc : A.H. Konmoropos, A.M. Abpamos, HO.IL
HymauneiH. - M. : [Ipocemenue, 2021. - 384.

2. Maremaruka: anreOpa ¥ Hayala MaTeMaTHYeCKOro aHajau3a, TIeOMETpUs.
I'eomerpus.10-11 xmacc. [loropenop A.B. Maremartuka: anreOpa M Hadajla MaTeMaTHYECKOTO
aHajan3a, TeOMETPHSI.

3.2.2. lonoJIHUTEIbHbIE HCTOYHHKH

1. Marematuka: yue6Hux/ bammakos M.M.- 2-e u3a., crep. - M: KHOPYC, 2019.
(Cpennee npodeccroHanbHOE 00pa30BaHHUE).

2. 3ajgavyHUK I ydamuxcss oOpa3oBaTeNbHBIX opraHuzauuil (6a30BbI  ypOBEHB)/
Mopnkosuu A.I'. u npyrue; noa penakuueit Mopakosuya A.l'. - M:Muemo3una, 2018.
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB 0CBOCHHS 00111e00pa30BaTeJIbHOM TN CIUIIINHbBI

KoHTpoJIb M OLlEHKa pPACKpBIBAIOTCS uepe3 AUCLUUIUIMHAPHBIE pE3YyJIbTaThl, YCBOCHHBIE

3HaHUS W TPUOOPETCHHBIC CTYACHTAMHM YyMEHHs, HalpaBleHHbIE Ha (QOpPMHpPOBaHUE OOMIMX H
podhecCHOHATLHBIX KOMIICTCHIIUN.

Oo6masi/mpode Pa3zgen/Tema THI OLleHOYHBIX
CCHOHAJIbHAS MeponpusiTuii
KOMIIEeTEHIIHS
P 1, Temsr 1.1 IT-o/c, 1.2, 1.3 IT-0/c, 1.4, 1.5, VYcTHBIH onpoc
1.6I1-o/c, 1.7 OpOHTATBHBIHN OMPOC
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c MarteMaTH4eCKHUM JUKTAHT
P 3, Temsr 3.1, 3.2, 3.3, 3.4 I1-o/c TectupoBanue
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c [IpakTrueckue paboTh
P 5, Temrr 5.1, 5.2,5.3,5.4, 5.5 IT-o/c KonTtponbHbIe pabOThI
P 6, Temsr 6.1, 6.2, 6.3, 6.4 [1-0/c [TpakTudeckue padboOThI
P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-o/c
OK 1-OK4, P 8, Temnr 8.1, 8.2, 8., 8.4, 8.5, 8.6, 8.7, 8.8, 8.9,
OK9. 8.10, 8.11 IT-o/c
P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IT-o/c
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,
11.7,11.8,11.9,11.10,11.11, 11.12, 11.13, 11.14,
11.15,11.16 II-o/c, 11.17 I1-0o/c
P12, Temsr 12.1,12.2,12.3,12.4, 12.5, 12.6,
12.7, 12.8 IT-o/c, 12.9, 12.10, 12.11 IT-o/c
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 I1-
o/c
P 1, Tems! 1.1 IT-o/c, 1.3 IT-o/c, 1.6I1-0/C VYcrHbIl onpoc
P 2, Temnr 2.5 [T-o/c [IpencraBnenue pe3yabTaToB
P 3, Tems 3.4 I1-0o/c MPAKTHYECKUX padoT
P 4, Temns1 4.7 [1-o/c 3amura TBOPUYECKUX padoT
P 5, Temnr 5.5 IT-o/c 3almuTa UHIMBHUIYalbHBIX
IIK1.1, IIK1.3, | P 6, Temn 6.4 I1-o/c MPOEKTOB
IIK2.1,T1IK2.3 | P 7, Temnt 7.7 I1-o/c
P8, Temsr 8.11 I1-o/c
P 10, Temsr 10.4 IT-o/c
P 11, Temsr 11.16 IT-o/c, 11.17 I1-0/c
P 12, Temsr 12.8 IT-o/c, 12.11 IT-o/c
P 13, Temur 13.6 I1-o/c
OK 1-OK4, JuddepenurpoBaHHbIif 3a4eT B ¢popme koHTpOIBHOM paboThI
OK9
I1K1.1, T1K1.3,
I1K2.1, I1K2.3
OK 1-OK4, IIpomexxyTouHast aTTecTanus YK3aMeH JK3aMeHallMoHHas paboTa B
OK9 MUCBMEHHOM (hopMme 1o
I1K1.1, IIK1.3, ouneram.
I1K2.1, I1K2.3
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