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1. MACHOPT PABOYEM ITPOI'PAMMBI YYEBHOU JUCHHUIIIINHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOIi JUCUMILIMHBI B CTPYKTYpe o0pa3oBareibHoii nporpammbl CIIO

Oo6meoOpa3oBaTenbHas ydeOHas AWCHHUILINHA «MareMaTuka» SBISETCS 00sS3aTeabHOU
4acThIO 00111e00pa30BaTEILHOTO IIMKIIA OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbI B COOTBETCTBHH
¢ ®I'OC no crermansHOocTH 09.02.06 «CeTeBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE.

1.2. llesqin 1 NJIaHUPYeMble pe3yJibTaThl OCBOCHHSI YUeOHOH THCIMILIHHBI

1.2.1. Hean y4eOHOH AUCHMILUIMHBI B COOTBETCTBMH ¢ coaep:xkanuem DOII

COO

Copepxanue nporpammbl «MaTeMaTuka» HalpaBJIEHO Ha JOCTHKEHHUE CIIEAYIOLINX
LCIICH:

- (opmupoBaHME IEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATHUH (YUCIO, BEIMYMHA,
reoMerpuueckas (Qurypa, TepeMeHHas, BEPOSATHOCTh, (QYHKIHSA), O00ECICYHBAIOIIIX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00yUarOIINUXCS;

- MOABEICHUE 00YJArOIIMXCS HA JOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKH M OKPYXKAIOLEro MHUpa, NMOHMMaHWE MAaTeMAaTUKU KaK 4acTh OOIIed KyIbTyphl
YeJIOBCUCCTBA;

- DPa3BUTHE HWHTEIJICKTYyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEW OO0y4arommxcs,
H03HaBaTeJII)HOI71 AKTUBHOCTH, HCCJICAOBATCIbCKUX YMCHHfI, KpI/ITI/I‘-IHOCTI/I MBIIIJIICHUA, I/IHTCpeca
K U3yYEHUIO MaTeMaTHKH;

- (QopmupoBanue GYHKIMOHATBHONW  MaTEMaTHYECKOM  TpaMOTHOCTHU:  YMEHUSA
pacno3HaBaTh MaTEMaTUYECKUE ACTIEKThI B PEAIbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3yYEHUU
JIpYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, POPMYIUPOBATH
UX Ha S3bIKE MaTeMaTHKW W CO3JaBaTh MAaTE€MaTUYECKHE MOJENIH, MPUMEHITh OCBOCHHBIN
MaTEeMaTUYECKHH anmapar JJis peleHHs] IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH
Y OLICHUBATh MOJIYYEHHBIE PE3YIbTaThI.



1.2.2. IlnanupyemMble pe3yJbTAaThl OCBOCHHS 001Ie00pPa30BaTEeIbLHON Y4eOHOH TMCHUIUVIMHBI B COOTBETCTBHH € TPeOOBAHUSIMU
®I'oC COO u o1OoC C11O

Koa u HauMeHnoBaHune
(¢opmupyeMbIX KOMIIeTeHIUI

Ilnanupyemble pe3yJbTaThl 0CBOCHHS IMCIHMILIHHBI

JIM4YHOCTHBIE pe3yabTaThl

MeTtanpeaMeTHbIe pe3yJbTaThbl

IIpeameTHBIE pe3yabTaThI

OK 01. Br16upatb cioco0sl
penreHuns 3a1a4
npodecCHOHATLHON
JIeSITEIbHOCTH PUMEHHUTEITLHO
K Pa3IMYHBIM KOHTEKCTaM

OK 02. cnons3oBath
COBpEMEHHBIE CPEJCTBA ITOKCKA,
aHaJM3a ¥ MHTEPIIPETaluu
HHPOPMALIUHU H
UH(OPMALMOHHBIC TEXHOJIOTHH
JUTS BBITIOJTHEHUS
npodhecCHOHANIBHBIX 33/1a4;

OK 03.IInanupoBaTh 1
peanu30BBIBATH COOCTBEHHOE
npodeccruoHaIbHOE U
JIMYHOCTHOE pa3BHUTHE,
HpeANPUHUMATEIbCKYIO
JIeSITENIbHOCTD B
npodeccroHabHOI chepe,
HCIOJIb30BaTh 3HAHUS 110
(bMHAHCOBOIT rPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CHUTYaIUsX;

OK 04. DddexruBno
B3aUMO/ICHCTBOBATH U paboTaTh B
KOJUIEKTHBE ¥ KOMaH/IE;

OK 05. OcymiecTBIsATh YCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIIUIO Ha
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit denepannu ¢
Y4EeTOM 0COOCHHOCTEH
COLMAJIBHOTO U KyJIBTYPHOTO
KOHTEKCTa;

JIP 01. I'paxxpaHckoe BOCIIUTAHUE:!
c(hOpPMUPOBAHHOCTb TPAXKIAHCKOH TO3UIINN
oOydatorerocs Kak akTHBHOTO 1
OTBETCTBEHHOTO YJIEHA POCCUICKOTO
o01ecTBa, MPEACTaBICHUE O MATEMaTHIECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUUHbBIX
CTPYKTYD, SIBJICHUH, MPOIETYP IPAXKAAHCKOTO
o01iecTBa (BEIOOPHI, OMIPOCHI H APYTOE),
YMEHHE B3aHMO/ICHCTBOBATh C CONMAIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C UX
(GYHKIMAMH 1 Ha3HAUCHHEM;

JIP 02. [TaTproTHuecKOe BOCIUTAHUE:!
c(hOpMHUPOBAHHOCTH POCCHHCKOM
IPakAaHCKOH MASHTHYHOCTH, YBAXKEHHS K
IIPOLIIIOMY U HAaCTOSLIEMY POCCUICKOI
MaTeMAaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHUSM POCCHHCKUX MaTEMaTHKOB U
pOCCUNCKONW MaTeMaTH4eCKOH 1IKOJIbI,
HCIIOJIb30BAHHE 3THX JIOCTHKEHUH B IPYTUX
HAayKax, TEXHOJIOTHX, c(hepax SIKOHOMHUKH;
JIP 03. JIyxOBHO-HPaBCTBEHHOE BOCIIUTaHHUE:!
OCO3HAHHE JYXOBHBIX IECHHOCTEH
poccuiickoro Hapo/a, chOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMUS, 3ITHYECKOTO
TIOBE/ICHHSI, CBSI3aHHOTO C IIPaKTHYECKUM
NIPUMEHEHNEM IOCTHKEHUI HAyKH U
JeSITeIbHOCTRIO YYEHOT0, OCO3HAHUE JTHIHOTO
BKJIaJla B IOCTPOEHHUE YCTOMUNBOTO
Oymymiero;

JIP 04. DcreTndeckoe BOCIUTaHUE:
3CTETHYIECKOE OTHOILICHNE K MUPY, BKIIFOYas
JCTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PELUICHUH, pacCyKACHHH,

MP 01. ChopmMupoBaHOCTB
MMO3HABATENEHBIC YHUBEPCAIBHEIC
yueOHbIe NeHCTBUS: 0a30BbIe
JOru4vecKme JeCTBUS: BBISBIIATh U
XapaKTepU30BaTh CYIIECTBEHHbBIE
NPU3HAKA MaTEMaTHYCCKIX OOBEKTOB,
MOHATUN, OTHOUIEHUN MEXITY
TNOHATHIMH, GOPMYITHPOBATH
OTIpeIeNIeHNs TIOHATHH, YCTaHABINBATh
CYIIECTBEHHBIH NMPU3HAK
KIaccu(UKAIU, OCHOBAHUS JIJIS
0000IICHUS U CPAaBHEHHS, KPUTESPUU
MIPOBOJIMMOTO aHAJIH3a; BOCIIPUHIMATE,
(hopMyIHpPOBATH U MPEOOPA3OBHIBATH
CYXKJICHUSI: YTBEPAUTEIbHBIE U
OTpHUIaTENbHbIC, EAMHUYHBIC, YACTHBIEC U
o011me, yCIOBHBIE;, BBISBISAThH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U MIPOTUBOPEUHs B (pakTax,
MaHHBIX, HAOIIOACHHUAX U
YTBEPKICHHSAX, MIPEUIAraTh KPUTCPUU
JUTSL BBISIBJIEHUS] 3aKOHOMEPHOCTEN U
MPOTUBOPEYUH; 1€NaTh BBIBOJBI C
HCIOJIb30BaHHEM 3aKOHOB JIOTHKH,
JICITyKTHUBHBIX M HHAYKTUBHBIX
YMO3aKJII4YEeHUH, YMO3aKIIIOUEHUH 110
AQHAJIOTHH; TPOBOJUTH CAMOCTOSATEHHO
JI0Ka3aTeNbCTBA MATEMATHYECKUX
YTBEPKIACHUH (TIPSIMBIE U OT
MPOTHUBHOTO), BEICTPANBAThH
apryMEeHTAINIO, TPUBOIUTE TIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBEIBATH
COOCTBEHHBIC CYXKIICHUSI U BBIBOJIBI,
BEIOMPATH CIIOCO0 pelnieHus yueOHOM

IIP 01. BnageHne MeTOgaMH JTOKA3aTEIIbCTB,
ITOPUTMaMH PEIICHHMS 3a/1a9; YMEHHUE
(hopMyIHpOBaTH ONPENEICHUS, aKCHOMBI 1
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH
JI0Ka3aTeNbHbIe PACCYKACHUS B XOJI€ PEILICHHS
3ajay;

ITP 02. YwmeHue onepupoBaTh NOHATHAMU:
CTEIEHb Yucia, JiorapiudM uucia; yMeHue
BBINOJIHATH BHIYUCIICHNE 3HAUCHUH U
IpeoOpa30BaHMs BBIPAKEHUH CO CTEIEHIMH U
JorapugmMamu, mpeodpazoBaHus APOOHO-
pannoHalbHbIX BBIPayKCHHH;

P 03. VYmenue onepupoBaTh NOHIATUAMH:
pannoHabHbIe, HppaluoHAIbHEIC,
MOKa3aTeIbHbIe, CTEIICHHBIE,
JgorapupMUIECKue, TPUTOHOMETPHIECKUE
YpaBHEHHS U HEPABEHCTBA, UX CUCTEMB;

IIP 04. YmeHue oneprupoBaTh NOHATUSIMU:
GbyHKUMS, HenpepbIBHAs (QYHKIHS,
MPOM3BOIHAS, IEPBOOOpa3HAas, OTPEIEICHHBIN
HHTETpaji; yMEHHUE HaXOAUTh IPOU3BOHEIE
3JIEMEHTAPHBIX (PYHKIUH, UCTIONB3YS
CIIPaBOYHBIE MATEPUAIIBI; UCCIEA0BATH B
MPOCTEHIINX CiTy4asix QyHKINH Ha
MOHOTOHHOCTB, HAXOJIUTh HanOOJIbIINE U
HaMMeHbIINE 3HaYeHUs! (yHKIUH; CTPOUTH
rpauKyu MHOTOYJICHOB C UCIIOIb30BaHUEM
ammapara MaTeMaTHYeCKOT0 aHaJH3a;
MPUMEHSTH TPOU3BOJHYIO IIPH PEIICHUH 3a1a4
Ha JBIDKCHHUE; PEIIATh MPAKTHKO-
OPHEHTHPOBAHHbIC 3aJJa4l HA HAHOONBIINE U
HaUMEHBIINE 3HAUEHUs], HA HaXO0XIEeHUE MyTH,
CKOpPOCTHU U YCKOPEHUS;




OK 06. IIposBaATE TpaskAaHCKO-
MaTPUOTUYECKYIO MO3UIIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBEICHHUE Ha OCHOBE
TPaIUIMOHHBIX
0011edeIoBedecKnX IEHHOCTEH, B
TOM YHUCIIE C YIETOM
TapMOHHU3AIHN
MEKHALMOHATBHBIX 1
MEXXPEIUTHO3HBIX OTHOLICHUH,
MPUMEHSTH CTaHAAPTHI
AQHTUKOPPYIIIHOHHOTO
MIOBEICHUS

OK 07. CogelicTBoBaTh
COXpaHEHHIO OKPY KaIoIIeH
Cpembl, pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHHSA 00
N3MEHEHHUHN KJIMMATa, TPUHIUIIE]
OepexRIIMBOro MPONU3BOJICTBA,

3¢ PEeKTHBHO 1EHCTBOBATH B
Ype3BBIYAHHBIX CUTYALUSX;

MK 1.1. JIokyMeHTUPOBAaThH
COCTOSIHUS
MH()OKOMMYHHKAIMOHHBIX
CHCTEM H UX COCTaBIIAIONINX B
Iporiecce HaJa ki u
SKCILTyaTal|y.

MK 3.1. OcymecTBasTh
IIPOEKTUPOBAHUE CETEBOU

nH}pacTpyKTypHI

BOCIIPUMMYHBOCTb K MaTEMaTHYECKUM
ACIIEKTaM pa3InYHBIX BU/IOB UCKYCCTBA,;

JIP 05. ®usudeckoe BOCIUTaHUE!
c(hOpMHUPOBAHHOCTb YMEHUS IPUMEHATH
MaTeMaTHYECKHE 3HaHUS B HHTEPEcax
3I0POBOTO M OE30MTaCHOTO 00pa3a KU3HM,
OTBETCTBCHHOE OTHOIICHUE K CBOEMY
3JI0pPOBBIO (30POBOE ITUTAHME,
cOaaHCHPOBAHHBIN PEKUM 3aHATHI U
OTJpbIXa, peryisipHas pusnueckas
aKTHBHOCTB), (pruznueckoe
COBECPIICHCTBOBAHUC ITPU 3aHATUAX
CIIOPTUBHO-03J0POBUTEIILHOMN
JIeSTENIbHOCTBIO;

JIP 06. TpyaoBoe BOCIIUTAHUE:

TOTOBHOCTH K TPYZy, OCO3HAaHHE LIEHHOCTH
TPYIOIIOOUS, MHTEpeC K Pa3IMIHBIM chepam
IpoeCCHOHAIBEHOM NEeSITEILHOCTH,
CBSI3aHHBIM C MaTE€MaTHKOH 1 ee
TIPWIIOKEHUSIMH, YMEHHUE COBEPIIATH
OCO3HaHHBIH BbIOOp OyaymIeil npodeccun u
PCaIN30BLIBATH CcOOCTBEHHBIE KU3HEHHBIE
IJIaHBI, TOTOBHOCTH U CIIOCOOHOCTh K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U
caM000pa30BaHHUIO HA MIPOTSKEHUU BCEH
KU3HH, TOTOBHOCTH K AKTUBHOMY Y4aCTHIO B
pELICHNH NPaKTHYECKUX 3a/1a4
MaTeMaTH4eCKON HalpaBJICHHOCTH;

JIP 07. Dxonoruyeckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTH 3KOJIOTHYECKOH
KYJIBTYPBI, IOHUMaHHU€E BIMSHUS COLHAIBHO-
HKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHHE
MIPUPOJTHOI U COLMANIBHOI CPeibl, 0OCO3HAHNE
rJ100aJIbHOT0 XapaKTepa IKOJIOTHUECKUX
npo0JieM, OpueHTAIHs Ha TPUMEHEHNE
MaTEMaTHYECKUX 3HAHUN I PEIICHNS 33124
B 00JIaCTH OKpY’KaIOIIeH CpeIbl,
IUITAHUPOBAHUE MTOCTYIIKOB U OLIEHKH X
BO3MOJXKHBIX TIOCIIEJICTBHH JUISl OKPY’KaroIeH
cpensbl;

3a7a4M (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUs, BEIOUPATH
Haunbosee MOIXO I C yUeTOM
CaMOCTOSATEIHHO BBIJECICHHBIX
KpHUTEPHEB); 0a30BbIe
Hcclle0BaTebCKHe el CTBUS:
HCTIONB30BATh BONIPOCHI KaK
HCCIIEI0BATEIbCKUI HHCTPYMEHT
M03HaHMS, (OPMyYIHNpPOBATH BOIIPOCHI,
(buKCUpyOIIUe TPOTHBOPEYHE,
npo0JieMy, yCTaHaBJINBATh HICKOMOE U
JaHHoe, (hOPMHUPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3ULIHIO,
MHEHHE; TIPOBOJIUTH CAMOCTOSTEIBHO
CIJIAHUPOBAHHBIA SKCTIEPUMEHT,
HCCIIEIOBAHHE TI0 YCTaHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYeCKOTO
00beKTa, SIBJICHHUS, ITPOIIecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEX Ty
00beKTaMu, SBJICHUSIMH, IPOLIECCAMH;
CaMOCTOATENHHO (OPMYITHPOBATH
0000I1IeHHUS U BBIBOABI 110 pe3yIbTaTaM
MPOBEICHHOTO HAOJIIOICHNS,
UCCIIeIOBaHMUS, OIICHUBATh
JIOCTOBEPHOCTH MOJTy4EeHHBIX
PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMIA;
MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
Tpolecca, a TAKXKe BBIJBUIaTh
TIPEATIONOKEHHS O €T0 Pa3BUTHU B
HOBBIX YCJIOBUSIX; padoTa ¢
uH(opManmeii: BEIBIATH 1SOUIUTHI
nHpOPMAaNNH, JTAaHHBIX, HEOOXOAMMBIX
JUISL OTBETA HA BOIIPOC U YIS PEIICHHUs
3a/1a4; BEIOMpaTh HHPOPMALIHIO U3
HCTOYHHUKOB PA3JIMYHBIX THIIOB,
aHAIN3UPOBATh, CHCTEMATH3UPOBATh U
HMHTEPIIPETHPOBATH HH(OOPMALIUIO
pa3yIMYHBIX BUIOB U Gopm
MIPEACTaBIICHUS; CTPYKTYpHUPOBAThH
nH(pOopManuIo, MPEACTABIATE €e B

IIP 05. VYmeHue onepupoBaTh HOHATHIMHU:
paunoHanbHas GYHKIMS, TOKa3aTelbHas
(GyHKIMS, cTenieHHas GpyHKIu,
norapugmudeckast QyHKIH,
TpUTOHOMETpHUIeCKHe GyHKINHU, 0OpaTHBIC
(hyHKOHW; yMEHHE CTPOUTH Tpaduku
N3y4YCHHBIX (YHKIMH, HCIIOJIb30BATh TPpauKH
TIPY U3YYEHHH TIPOIIECCOB U 3aBUCHMOCTEH, PH
peLIeHN] 3334 U3 APYTUX yIeOHBIX IPEIMETOB
Y 3a]a4 U3 pealibHOIl KHU3HU; BEIpAXKaTh
(dbopMynaMy 3aBUCUMOCTH MEX/Y BETHYHMHAMU;
ITP 06. YwmeHue pemaTh TEKCTOBBIE 33/1a4U
Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLCHTBHI,
JIOJIM M 4acTH, Ha JIBIDKEHHUE, paboTy,
CTOMMOCTh TOBAPOB U YCIIyT, HAJIOTH, 3aJa4H U3
o0J1acTH ynpaBJieHHUs TMYHBIMI W CEMEHHBIMHU
(hMHAHCAMU); COCTABIISITH BEIPAYKEHNS,
ypaBHEHHSI, HEPABECHCTBA U UX CHCTEMBI 110
YCIIOBHIO 331a4H, UCCIIEIOBATH MTOTYUYESHHOE
pelIeHne 1 OLIeHUBATh NPABJONOA00HOCTD
pe3yabTaToB,

IIP 07. Y™MeHue onepupoBaTh MOHITHAMU:
cpenHee apudMeTHIecKoe, MeuaHa,
HanOoulblllee 1 HAUMEHbIIIee 3HAUSHHUS, pa3Max,
JCIIEpCHsl, CTAHJAPTHOE OTKIIOHEHHE
YHCIIOBOTr0 Habopa; yMeHHe U3BIICKATb,
HMHTEPIIPETUPOBATh MH(OPMALIHIO,
MIPEACTaBICHHYIO B TabJIMIaX, Ha JUarpaMmax,
rpaduKax, OTPaXaIOIIyl0 CBOHCTBA peabHBIX
MIPOIIECCOB U SIBIICHUH; TPECTABIIATH
“H(OPMANHUIO ¢ TOMOIIBIO TAOJHIl ¥ AUATPaMM;
UCCIIeIOBaTh CTATUCTHYECKUE JJAHHBIE, B TOM
YHCIe C NPUMEHeHnEeM rpaduIecKux METOI0B U
ANEKTPOHHBIX CPEJICTB;

IIP 08. YmeHune onepupoBaTh HOHATHIMHU:
CITy9aiHBIN OTIBIT U CIIy9aliHOE COOBITHE,
BEPOSITHOCTD CIIy4aHHOTO COOBITHS; yMEHHE
BBIYHCIIATH BEPOSITHOCTD C HCIOJIB30BAHUEM
rpaM4ecKuX METO/IOB; IIPUMEHSTH (POPMYJIbI
CJIOYKCHUSI 1 YMHOXKEHHSI BEPOSITHOCTEH,




JIP 08. IleHHOCTH HAYYHOTO MO3HAHHUSA:
c(hOpMUPOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON NIPaKTHKY,
MOHMMAaHHE MAaTEMAaTHYeCKON HAyKH KaK
cepbl 4eIOBEUSCKON IeITeIbHOCTH, ITAIlOB
€e Pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHS
LMBUIM3ALIIH, OBJIaJICHHE S3IKOM
MaTeMaTHKH U MaTeMaTH4ECKO KyIbTypon
KaK CpEeJICTBOM MO3HAHUSI MUpPa, TOTOBHOCTh
OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEI0BATENbCKYIO AEATENbHOCTh
WHIVBHIYAJILHO U B TPYIIIE.

pa3auyHBIX (hopMax, HILTFOCTPUPOBATH
rpa)u4ecKy; OLCHUBAThH HAJIC)KHOCTh
HH(POPMAIIUH TI0 CAMOCTOSITEIBHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

MP 02. CodopmupoBaHEl  YMEHHS
KOMMYHHUKaTHBHBIX YHHUBEPCAIBHBIX
yaeOHBIX IEUCTBUIL: o0Ienue:
BOCTIPHHHMATH H (hopMyIHpPOBATH
CYXJICHUS B COOTBETCTBUH C yCIOBUSIMHU
U LelIIMUd OOIIEHHs, SCHO, TOYHO,
TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U MMChbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS TIO0 XOJy pEIIeHHUs 3aJaud,
KOMMEHTHPOBATh TOJTyYCHHBIH
pe3ynbTaT; B X01e 00CYKICHHS 3a1aBaTh
BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOM
TEeMBI, MPOOJIEMBI, pemraeMol 3aladd,
BBICKA3bIBaTh HJIEM, HalleJIEHHbIE Ha
MOWCK PEIICHUS, COIMOCTABISTH CBOU

CYKICHHS C CYXICHUSIMH JIpyTHX
YYaCTHHKOB JWanora, OOHapyXUBaTh
pa3nvuve W CXOJICTBO IMO3UILIMHA, B
KOppeKTHOH  ¢opme  (opMynupoBath
pasHoriacus, CBOHU BO3PAXKECHHUS;
NPEACTaBIATh  PE3YyNbTaThl  PEIICHUS
3a1a4n, HSKCIEPUMEHTa, HCCIIeIOBAHNSA,
MIPOEKTa, CaMOCTOSITENFHO  BHIOMpATh
(dopMar BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAIHN u ocobeHHOCTEH
ayJauTopuy; COBMeCTHasl
JAeITeJIbHOCTD: MIOHUMATb u
HCTIOJIb30BaTh IpenMyIiecTBa
KOMaHIHOW ¥ WHIWBUAYAIEHOW pabOTHI
Mpu  peleHuH  Y4eOHBIX 3ajad,
NIPUHUMATh Leib COBMECTHOM
JeATEeIBHOCTH, IUTAHUPOBATh
OpPTaHM3aIlMI0  COBMECTHOH  paboThl,
pacnpenenarsb BUJIBI pador,

JIOTOBapHUBAThCs, 00CYXKIAaTh IMpOIecC U
pe3ynpTar paboThl, 0000IATh MHEHHS

KOMOHMHATOpHbIE (haKThl U GOPMYJIBI IPU
pelIeHN! 3ajjay; OLCHUBATh BEPOSITHOCTU
peabHBIX COOBITHIH; 3HAKOMCTBO CO
CITyJaiHBIMH BETMYNHAMHE; YMEHHE TIPHBOANTD
TIPUMEPBI MIPOSIBICHNS 3aKOHA OOJBIINX YHCET
B IPUPOJHBIX U OOIIECTBEHHBIX SBICHHAX;

P 09. YMmenue onepupoBath NOHATUSIMHU:
TOYKa, IPsIMasi, INIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBII yroj, CKpEIUBAIOLINECS MPSMBIE,
HapanieNbHOCTh U NepIeHIUKYIIPHOCTh
NPSMBIX U TUIOCKOCTEH, YToJl MKy TPSIMBIMH,
YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
MEX[Y IUNIOCKOCTSIMH, PACCTOSTHUE OT TOUKH JI0
IUTOCKOCTH, PACCTOSHUE MEXTy IPSIMBIMU,
paccTosHHE MEX/y TNIOCKOCTSIMA; YMECHHUE
HCTIONIB30BAaTh MIPU PEIICHNUH 3a]a4 H3yUCHHBIC
(haxThI U TEOPEMBI ITNITAHUMETPHH; YMEHHUE
OLICHMBATbh Pa3Mepbl OOBEKTOB OKPYKaIOIIETO
MHpA;

P 10. Ymenue onepupoBaTh NOHIATUAMH:
MHOT'OT'PaHHMK, CeUeHIEe MHOTOIpaHHHKA, KYO,
napajuiesienume 1, pu3Ma, nupaMmuia, Gurypa u
MOBEPXHOCTH BpAIlEHUs, IMIINHAP, KOHYC, I1ap,
cdepa, cedeHus GUrypsl BpaleHUs, IJIOCKOCTb,
Kacarouiasicsi cepsl, HMINHIPA, KOHYyCa,
TUTOIA/Ib TOBEPXHOCTH MUPAMUIBI, IPU3MEI,
KOHYca, HWJIMHJPA, IUIomans chepsl, 00beM
Ky0a, IpsSIMOYTOJIEHOTO MapaJiyiesenuea,
TTUpaMUIbL, TPU3MBI, UIHHAPA, KOHYCa, I1apa;
yMeHHe U300paXkaTh MHOTOTPaHHUKH 1
MTOBEPXHOCTH BPALIEHUS, UX CEYECHUsI OT PYKH, C
MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEICTB; YMEHHE PacIo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIbHEIE MHOTOTPaHHUKH;
P 11. YmeHue onepupoBaTh MOHITHIMH:
JIBUKEHHE B IPOCTPAHCTBE, MOJT0OHbBIE PUTYPHI
B [IPOCTPAHCTBE; HCIOJIb30BaTh OTHOLICHHE
IoIIa e MOBEpXHOCTEW M 00HEMOB TO100HBIX
¢duryp npu pemeHuu 3aaad;




HCCKOJIBKHUX moneﬁ; y4acTBOBaTb B

IPYIIOBBIX bopmax paboTsI
(obcyxneHus, 0o0MeH MHCHH,
"MO3rOBBIE ~ WITypMB" W  HHEIE),

BBIIIOJHATH CBOIO YacTb paboOTBl M
KOODAMHUPOBATb CBOM JEHCTBHA C
JpYTUMH 4JI€HAMH KOMAaH[bI, OLEHUBATh
Ka4ecTBO CBOEr0 BKJIaJa B OOmIMH
MIPOAYKT o KpUTEPHSIM,
c(hOpMyITHPOBaHHBIM y4aCTHUKaMU
B3aUMOJCICTBUS.

MP 03. CdhopMupoBaHOCTH
PeryJIATHBHBIX YHUBEPCANbHBIX Y4eOHBIX
JIEUCTBUIA: CcaMOOpraHu3anus:
COCTaBIIITh IUIAH, AJITOPHTM PpEILICHUS
3aJa4yd, BBIOMpPATH CIOCOO peIIeHHs ¢
YY4E€TOM  HMEIOIIUXCA  pEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBaTb M KOPPEKTHPOBATbH
BApUAHTBl PELIEHUH C YYEeTOM HOBOM
uH(OpMaLMK; CAMOKOHTPOJIb: BIAJETh
HaBBIKAMHU [I03HABATEJILHONW peduieKCHu
KaK OCO3HaHUSI COBEPILIAEMBIX NCHCTBUI
U MBICIUTENBHBIX  IIPOIECCOB,  HX
pe3yNbTaToB, BIIAJIETh crocobamu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca
U pe3yabTara peleHus MaTeMaTHYeCKOn
3a]auu; HIpeIBUAETh TPYAHOCTH,
KOTOpbIE ~ MOTYT  BO3HHMKHYTb IpHU
pelIeHNH 3a1a4l, BHOCUTh KOPPEKTHUBEI B
JESITeNbHOCTh HAa  OCHOBE  HOBBIX
OOCTOSATENILCTB, JAHHBIX, HAWIEHHBIX
ommOOK,  BBISBICHHBIX  TPYAHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yjbTaTa
LENA U yCIOBUAM, OOBSICHATH MPHUIUHBI

JIOCTHOKEH S 38101 HEIOCTYIKEHUS
pE3YJIbTATOB JCATEILHOCTH, HAXOIUTh
omuoKy, aBaTh OILICHKY

MIPUOOPETEHHOMY OIIBITY.

IIP 12. YMeHUe BBIYUCIATH T€OMETPHUECKHE
BEJIMUMHBI (JITIMHA, YTOJI, IJI0IIa/b, 00BbeM,
IUIOIA/1b TOBEPXHOCTH), UCTIOJIB3YS U3YUEHHBIE
(hopMyIIBI 1 METOJIBI;

IIP 13. VYmMeHue onepupoBaTh MOHATHSIMH:
MPSIMOYTOJIbHASL CHCTEMA KOOPAMHAT,
KOOpAHMHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAISAPHOE IPOU3BENEHHE, YIOI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOMU3BE/ICHUE BEKTOpA HA YHUCIIO0; HAXOJUTh C
MIOMOIIIBIO U3YYEHHBIX (JOPMYI KOOPANHATHI
CepeMHBI OTPE3Ka, PACCTOSTHUE MEXAY IBYMs
TOYKaMU;

ITP 14. YMeHue BBIOMPATH TOIXO NN
W3Yy4EHHBIN METOJ 711 PEIEHHs 3a0a4H,
pacrio3HaBaTh MaTeMaTH4YecKne (GpakTsl 1
MaTeMaTU4ECKUE MOAETH B IPUPOIHBIX 1
OOIIECTBECHHBIX SIBIICHUSX, B HICKYCCTBE; yMEHHE
MIPUBOAUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHI POCCUHCKON 1 MUPOBOM
MaTEMaTUYECKON HAYKH.




. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATIIAHBI <MATEMATHKA»

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl O0bem B yacax

O061beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHO# TUCHUTITIMHBI 340
BT. 4..

1. OcHoBHoOe cofep:kaHHe 300
BT. 4.

TeopeTudeckoe o0ydeHue 224
PAKTUYECKHUE 3aHSITUS 76
2. IIpodeccnonalibHO-OPHEHTHPOBAHHOE COJEPKAHNE 34

(conep:kaHue MPUKJIATHOTO MO/YJIsT)

BT. U.:
TeopeTudecKkoe o0ydeHue 0
PAKTUYECKHUE 3aHSITUS 34

[TpomexyTouHas aTTecTanus B popme dK3aMeHa 6
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2.2. TemaTn4yeckni IJIAH U coJepKaHNe Y4eOHOW TUCHUNIMHBI

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuasa (OCHOBHOE U O0bem yacoB Dopmu
pa3aesioB U TeM npogecCHOHATBHO-OPUEHTHPOBAHHOE), MPaKTH4YecKue 3aHATust | Beero | Ilpaktu | IIpodeccuona | pyembl
YecKue JIBHO- e
3aHATUS | OPUCHTHUPOBAH | KOMIIe
HOE TeHIH
cojiep>KaHue U
1 2 3 4 5 6
Pasjen 1. [loBTOopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 24 12 8
Tema 1.1 Coaep:xxaHue y4eOHOIro MaTepHuaJia 2 0 0
Heasn " 3aaa4u | bazoBeie 3HaHMS ¥ yMEHUS 10 MAaTeMaTHKE B IPO(PECCHOHATBHOM U B
MaTeMATHKHU NPH | TOBCEIHEBHOI J1eATEIHHOCTH. 5
OCBOCHHH
CHEeNHATBHOCTH
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia 4 2 2
Yucaa M BbIYHMCIEHHd. | J[eficTBUS Haa NOJOXKHUTEIbHBIMH W OTPULATEIbHBIMH YHUCIAMH, 5 OK 01,
Boipaxxenus ¥ | OOBIKHOBEHHBIMU U JECATUYHBIMU APOOSMHU. OK 02,
npeodpa3oBanus [MIpakTuyeckoe 3ansTue Nel OK 03,
Pemenne 3agau ¢ npuMeHeHHeM [poleil, ypaBHeHMI, OK 04,
HEPaBeHCTB M OCHOBHBIX JeiicTBUIl apu(MeTHKH U ajaredpbl B 2 2 2 OK 05,
npogeccuoHAJIbLHOM NeATeJbHOCTH CHCTEMHOI0 OK 06,
aMHHHCTPATOPA OK 07,
Tema 1.3. Coaepixanue yueOHOIro MaTepuaJa 4 2 2 [IK1.1,
I'eomerpus Ha | Bunel ninockux ¢uryp u ux miomajib 2 K 3.1
IJIOCKOCTH IIpakTHyeckoe 3ansaTHe No2
Pemenune  3amau HA  HAXOXKJACHHE  IJIOIIAJCH B 2 2 )
npogeccHoHAIbLHOM NesITeIbHOCTH CHCTEMHOT0
aJIMHHHCTPATOpA
Tema 1.4 Coaeprxanue yueOHOIro MaTepuaia 4 2 2
IIpouenTHbIe [IpocThie TPOLIEHTHI, pa3HbIe CIOCOOBI WX BhIUUCICHUS. CII0KHBIE 2
BbIYMCJICHUS MPOIICHTHI
[IpakTHueckoe 3aHsTHEN?3 2 2 2
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Pacuyér moka3areseidl , BbIPa)keHHbIX B IPOLEHTAX, B
npogeccuoHaIbLHOM NeATeJJbHOCTH CHCTEMHOT0
aAMMHHCTPATOPA .
Tema 1.5 Coaeprxanue yueOHOIro MaTepuaJa 4 2 2
YpaBHeHus u Jlunelinple, KBaJpaTHbIE, JOPOOHO-IMHEHHBIC ypaBHEHUS U 2
HepaBeHCTBa HEpaBEHCTBA
[IpakTHyeckoe 3ansaTue Ned
Pemenne 3aga4y ¢ mnpuUMeHeHHeM JIMHEHHBIX, KBaJpPaTHBIX,
APOOHO-IMHEHHbIX YpPaBHeHMii " HepaBeHCTB B 2 2 2
npo¢ecCHOHATBLHOM AeATeIbHOCTH CHCTEMHOTIO
aMMHHCTPATOPA .
Tema 1.6 Coaep:xaHue yueOHOro MaTepuaJia 4 2 2
Cucrembl ypaBHeHuil M | CocoObl pemieHHs CHCTEM JIMHEHHBIX ypaBHeHUWHA. [loHsTus: 2
HEPaBEeHCTB MaTtpuna 2x2 u 3x3, onpenenurens marpuiel. Meton 'aycca.
IIpakTnueckoe 3ansaTue NeS CucreMbl JTUHEHHBIX YPABHEHUI 1 5 5 2
HEPABEHCTB.
BXxo0/1H0ii KOHTPOJIb Copep:xaHue yueOHOr0 MaTepuaja 2 2 0
IIpakTnyeckoe 3ansitue Ne6 BoinosiHeHue KOHTPOJILHOM PadoThI 5 5
«BbIunc/ieHUs1 H Ipeo0pa3oBaHUA»
Pa3nes 2 IIpsiMble M JIOCKOCTH B POCTPAHCTBE 18 6 2
Tema 2.1. Coaep:kaHue yue0HOro MaTepuaa 2 0 0
OcHoBHBIC nousitus | [Ipenmer crepeomerpun. OCHOBHbIE TOHSTHA (TOYKa, MpsiMas,
cTepeoMeTpPHH. MJIOCKOCTh, TPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHUHU. OK 01,
Pacnonoxenue npsameix U | [lepecekaromuecs, mapaieibHbIe W CKPEIIMBAIONINECS TpPSIMBIE. 2 OK 03,
IUIOCKOCTEH [IpuzHak ¥ CBOMCTBO CKpelIMBArOUIUXCS MNpsAMbIX. (OCHOBHBIE OK 04,
MIPOCTPAHCTBEHHBIE (PUTYPHI. OK 07,
Tema 2.2. Conepxanue y4eGHOro MaTepuaJja 4 0 0 IK1.1,
Iapa/uieabHOCTD [MapannensHble OpsMas M IUIOCKOCTh. Ompenenenue. IIpusHak. MK 3.1
npsiMbix, npsamoii M | CoiictBa (¢ jgokazarenbcTBOM). [lapayuienbHble  MIOCKOCTH. 4

IJIOCKOCTH, IJIOCKOCTEM

Omnpenenenue. [Ipusznak. CBoiicTBa (¢ J0oKazarenbcTBOM). TeTparap
u ero iemeHThl. Ilapannenenunen u ero 3nemenTnl. CBolicTBa
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IIPOTHBOIOJOXKHBIX TpaHell M JAMaroHajgeil napaienenunena.
ITocTpoenue ceuenuii. Pemenue 3anay.

Tema 2.3. Coaeprxanue yueOHOIro MaTepuaJa 6 2
IlepneHIUKYyJIAPHOCTD [lepnieniukynsipHbIe IIpsIMBIE. [TapannenbHble IpsIMBIE,
NPAMBIX, IPAMON U NEpIEeHIUKYJIApHbIE K IIocKocTU. IIpHu3HaK nepreHauKyaspHOCTH
ILUIOCKOCTH, IVIOCKOCTeH | mpsiMoii  ©  1wiockoctu. Jloka3zatenscTBOo. Ileprnenaukynsap u 4
HAKJIOHHAas. [IepneHquKynspHbIC IIJIOCKOCTH. IIpusnak
NEePHeHANKYJISIPHOCTH INIOCKOCTeH. J[0Kka3arenbCTBo.
PaccrosiHus B mpocTpaHCcTBE
IIpakTH4yeckoe 3aHATHE Ne7 Pemenue 3aga4 1o 5 5
NepHeHANKYJ/JISIPHOCTH NPSAMBIX H IIOCKOCTei
Tema 2.4. Coaep:xxaHue y4eOHOIro MaTepHuaJia 2 0
Teopema () Tpex | TeopeMa 0 Tpex MepIEeHIUKysApax. JJoka3aTenbcTBO. YToum MExXIy 5
NepneHAuKYJIsipax MPSIMON U TIOCKOCTHIO. YTOJ MEXKY IIIOCKOCTIMU
Tema 2.5. Coaepxanue yueOHOro MaTepuaa 4 4
ITapannenabHsle, [IpakTuyeckoe 3ansaTue Ne§
NepneHauKyJIsIpHbIe, Pemienue reomeTprnyeckux 3aaa4 B npogeccuoOHAILHOM
CKpelnBaoImecs AeAITeJIbHOCTH CHCTEMHOI0 aJIMUHUCTPATOPAa HA B3aNMHOe 2 2
npsamele. IIpsaMble M | pacnosioskenne 3J1eMeHTOB B POCTPAHCTBE, HA MIPUMepe
IJIOCKOCTH B | ycrpoiictBa 1K
npocrpancre. Pemenne | [Ipakruyeckoe 3ansirue Ne9 BoinosiHeHne KOHTPOJIbHOI padoThI 5 5
3ajad4. «IIpsiMBI ¥ JIOCKOCTH B POCTPAHCTBE»
Pa3nes 3. KoopanHaThl M BEKTOPbI 12 4
Tema 3.1 CoaepixaHue yueOHOro MaTepuaJa 4 0 OK 02,
JexapToBbl JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. IIpocreiimue 3amaun B OK 03,
KOOpPAMHATHI B KoopauHarax. Paccrosinue Mexkay AByMsl TOUKAMH, KOOPAUHATHI OK 04,
NPOCTPAaHCTRE. CepeIMHbI OTPe3Ka OK 07,
Paccrosinne mexny 4 [IK1.1,
ABYMS TOYKAMH. K 3.1

Koopaunatsl cepeanHbl
OTpe3Ka
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Tema 3.2 Coaeprxanue yueOHOIro MaTepuaJa 4 2
BekTopsl B | BexTopbl B mpocrpancrBe. ClOXEHHE W BBIYMTAHUE BEKTOPOB.
NPOCTPAHCTBeE. YMHO)eHue BekTopa Ha uuciao. KoMiiaHapHble BEKTOPBI.
Yroa mexny Bekropamu. | CkaisipHOe IPOU3BEJCHUE BEKTOPOB. Pa3io)keHue BeKTopa o TpeM
CxansipHoe HEKOMIUIaHapHbIM BekTopaMm. KoopauHaTel BeKTOpa, CKalsipHOE 2
NPOU3BeeHHEe BEKTOPOB | IPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YroJ MEXIY BEKTOPaMHU,

YTOoJI MEXJY MPSMOW M IJIOCKOCTBIO, YIOJl MEXAY IIOCKOCTSIMH.

YpaBHeHue m10cKocTu. ['eoMeTpruuecKuil CMbICI onpeenuTens 2x2

IIpakTuyeckoe 3ansaTue Ne 10 5

Brruucnenue paCCTOﬂlll/lﬁ 151 111101113;10»”1 Ha I[IJIOCKOCTH B 2

po(eCcCHOHATBHON NEeSITEIPHOCTH CHCTEMHOT'0 aIMUHUCTPATOpa
Tema 3.3 Coaep:xxaHue y4eOHOIro MaTepHuaJia 4 2
Koopaunarsi U | /lekapTOBBI KOOPAUHATHI B IPOCTPAaHCTBE. BEKTOPEHI B IpOCTpaHCTBE.
BEKTOPBI. Pemenne | CioxeHue U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YHCIIO.
3ama4 Kommnanapuele BekTopbl. CKaJsipHOE NPOU3BEIEHUE BEKTOPOB.

PaznoxxeHne BekTOpa IO TpPeM HEKOMILJIAHAPHBIM BEKTOPAM.

IIpocreiimme 3amaunm B KkoopauHarax. KoopauHaTsl BekTOpa,

paccTosiHue MeEXJy TOYKaMHu, KOOpPAMHATHI CEpeAMHBI OTpe3Ka,

CKaJSIPHOE IIPOM3BEJIEHUE BEKTOPOB B KOOPAMHATAX, YroJl MEXIY 2

BEKTOpPaMHM, YIOJ MEXIy NpSAMOH U IUIOCKOCTBIO, YIOJl MEXAY

IIJIOCKOCTSIMU

IIpakTuyeckoe 3ansaTHe Nell BpinosHeHHe KOHTPOJIBLHOM 5 5

padoTel «KoopanHATBI H BEKTOPBI»
Pa3nes 4. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue pyHKuuu 36 8 OK 01
Tema 4.1 Coaepxanue yueOHOro MaTepuaJa 2 0 OK 02’
Tpuronomerpuueckue Panuannas mepa yrina. [IoBopoT TOUKM BOKpYT Hayajla KOOpIMHAT. OK 03’
(pyHKIUH Omnpenenenne cuHyca, KOCHHYyca, TAaHI€HCA W KOTAHIeHca. 3HAKHU OK 0 4’
NPOU3BOJIBLHOIO  YIJIA, | CHHyca, KOCHHYCa, TAaHIeHCa M KOTAHI€HCAa [0 YETBEPTSM. 2 OK 05’
yucaa. PagmanHasg M | 3aBUCUMOCTb  MEXIY CHHYCOM, KOCHMHYCOM, TaHI'€HCOM U OK 0 6’
rpaaycHas Mmepa yrjia KOTaHI€HCOM OJIHOT'O M TOT'O )K€ yIJia OK 07’
Tema 4.2 Coaeprxanue yueOHOro MaTepuaJia 2 0 ’
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OcHoBHBbIE Tpuronomerpuyeckue toxnectsa. CHHyC, KOCHHYC, TaHI€HC U

TPUTOHOMETPHUYeCKHe KOTaHI'€HC YIJIOB 0 U - 0. DOpMyJIbl IPUBEACHUS 2

TOKAECTBA.

®opmyJibl IPUBEICHUS

Tema 4.3 Copep:kanue y4eOHOIro MaTepuaa 4

Cunyc, KocuHyc, | Cymma u pazHocTh cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB. CHHYC

TaHTeHC CYMMBI M |1 KOCHMHYC JABOWHOro yria. @opmyiasl IOJOBUHHOIO yIja.

Pa3HOCTH ABYX YIJIOB [IpeoOpa3oBanusi CyMMBl TPUTOHOMETPHUYECKMX (YHKIUH B

Cunyc " KOCHHYC | IDOMU3BEICHUE M  IPOU3BEIEHUS B  CyMMy. DBbIpaxkeHue 4

ABOIHOIO yrja. | TPUTOHOMETPUYECKUX (YHKIMM Yepe3 TaHIeHC IOJOBUHHOIO

®opMyJibl MOJOBHHHOIO | APIYMEHTA. IIpeodpa3zoBanus NMPOCTEeHINX

yria TPUTOHOMETPUYECKUX BbIPAKEeHU N

Tema 4.4 Coaep:xanue y4eOHOro MaTepHuaJia 2

DyHKUMH, UX cBoiicTBa. | O6MacTh ONpeIeNeHNs U MHOKECTBO 3HAUeHUN QyHKIMI. YETHOCTS,

Croco0bI 3a1aHUsl | HEYETHOCTh, IEPUOANYHOCTh GyHKIMN. CIocOOBI 3a1aHus PYHKLUH 2

byHkumi

Tema 4.5 Coaepxanue yueOHOro MaTepuaa 4

Tpuronomerpuueckue Ob6nactb OlpecIeHus u MHO3KECTBO 3HAYEHUN

(pyHKUIMH, HX CBOMCTBA M | TPUTOHOMETpUYECKUX  (QyHKUMH.  YE€THOCTh,  HEYETHOCTD, 4

rpa¢guku NEePHOAUYHOCTh TPHUIOHOMeTpHYecKHX (QyHKuuid. CpoiicTBa u
rpaduKu QYHKIMA y = Ccos X, y=sin X, y =tg X, y = ctg X.

Tema 4.6 Coaepxanue yueOHOIro MaTepuaa 4

IIpeoOpazoBanue CxxaTHe U pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHH. 2

rpaguxosn

TPUTOHOMETPUYECKUX

bynxuumii IIpakTnuyeckoe 3ansitue Nel2. IIpeoOpa3zoBanue rpaduKoB 2
TPUTOHOMETPUUECKHUX (QYHKIMI

Tema 4.7 Coaepxanue yueOHOro MaTepuaia 2

Onucanue [IpakTuyeckoe 3anaTue Nel3. MHMcnoab3oBaHue CBONMCTB

MPOU3BOACTBEHHBIX TPUIOHOMETPHYECKHX  (GyHKUHMIE B NpodecCHOHAILHON 5

NPOLECCOB € IMOMOIUbIO
rpa¢gukoB PyHKIUIA

ACATECJIbHOCTH CUCTEMHOI'0 aIMUHHUCTPaATOpAa

[1K1.1,
K 3.1
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Tema 4.8 Coaep:xkaHue y4eOHOro MaTepuaJa 2 0
Oo0paTHble OO6parnbie TpuroHoMeTpuieckue GyHkuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPHYECKHE 2
byHKuun
Tema 4.9 Coaep:xaHue yueOHOro MaTepuaJa 6 2
Tpuronomerpuyeckue VYpaBHeHUe cos X = a. YpaBHEHHeE sin X = a. YpaBHEHue tg X = a, ctg
YPaBHEHHS U X = a. PemeHne TPUrOHOMeTPHYECKMX YPABHEHHIl OCHOBHBIX
HepaBeHCTBA THIOB: IPOCTEUIIINE TPUTOHOMETPHUECKUE YPABHEHHSI, CBOISIIIUECS
K KBaJpaTHbIM, pELIaeMble pa3jIokKEHHEeM Ha MHOXXUTEIH, 4
OJTHOPOJIHBIE.
ITpocreilinye TpUroHOMETpUYECKHE HEpaBEHCTBA
IpakTuuyeckoe 3ansitue Nel4 PeunieHue TPUTOHOMeETPHYECKHUX 9 9
YPaBHEHMIi 1 HEPABEHCTB
Tema 4.10 Conep:xaHue yueOHOro MaTepuaJia 2 0
Cucrembl CucreMsbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPHYECKUX 2
YpPaBHEHUM
Tema 4.11 Coaepxanue yueOHOIro MaTepuaa 6 2
Pemenne 3ama4. ocHoBbI | [IpeoOpazoBaHne TPUTOHOMETPUYECKUX BbIpakeHUW. Perienue
TPUTOHOMETPHH. TPUTOHOMETPHYECKUX YPABHEHMI M HepaBeHCTB B TOM YHCJIe C 4
Tpuronomerpuyeckue HCI0JIb30BAHUEM CBOMCTB (PyHKIMI.
byHxkuuu IIpakTnyeckoe 3ansitue NelS BpINOJIHEHHME KOHTPOJBHOM
padoThI no TeMe «OCHOBBI TPUTOHOMETPHUH. 2 2
Tpuronomerpuyeckue PyHKIUN».
Pasznen 5. KommiekcHbie unc/ia 10 2 OK 01,
Tema 5.1 Coaepxanue yueOHOro MaTepuaa 4 0 OK 02,
KoMmuiekcHble ynciia [TonsTre KOMIUIEKCHOTO yKncia. ConpsiKeHHbIE KOMIUIEKCHBIE YHCIIA, OK 03,
MOJyJb W apryMeHT KOMIUIeKCHoro uucia. @Dopma 3amucu OK 04,
KOMIUIEKCHOTO 4Hclia (TeOMeTpHUYecKas, TPUTOHOMETpHYECKas, 4 OK 05,
anreOpandeckas). Apudpmerndyeckue 1elcTBUS ¢ KOMIJIEKCHBIMH OK 06,
YHCJIAMHU OK 07
Tema 5.2 Coaeprxanue yueOHOIro MaTepuaJa 6 2
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Ipumenenune BbinoJjiHeHHe pacyeToB € MOMONIBI0 KOMILJIEKCHBIX YHCEJI. 4
KOMILIEKCHBIX YHcel [TpuMepsl HCTIONTb30BaHHS KOMIUIEKCHBIX YHCET

IIpakTuyeckoe 3anHsitue Nel6 BbINOJIHEHHE KOHTPOJIbHOM 2 2

pa6oThl o Teme «KoMIuieKCHbIE YHCIa»
Pa3nen 6. [IpousBoaHas pyHkIumn, ee npuMeHeHne 42 10
Tema 6.1 Coaep:xaHue y4eOHOro MaTepuaJa 4 0
IlonsiTne mnpomsBoaHOi. | OnpenesieHue YHCIOBOW TOCIENOBATEIILHOCTH W CIIOCOOBI  ee
®opmyJsbl M npaBujia | 3agaHus. CBoWCTBa YHCIOBBIX MOCien0oBaTensHOCTel. OnpeaeneHue
augdepeHpPoOBaAHUS npezena MIOCJIEI0BATEIBHOCTH. Brraucnienue IpeIeoB

nocnenoBarensHocTel. Ilpenen @yHknuu Ha OECKOHEYHOCTH.

IIpenen ¢yuknum B Touke. Ilpupamenue aprymeHnra. 4

Mpupamenne ¢ynxkuuu. 3agauu, NPUBOASIIUME K MNOHATHIO

npousBoaHoi. OnpeneneHue Mpou3BOIHON. AJITOPUTM OTHICKAHUS

MPOU3BOAHOMN
Tema 6.2 Conep:xaHue yueOHOro MaTepuaJia 4 2 OK 01,
IIpoussoansie  cymmbl, | Dopmyisl nuddepenunpoanus. [TpaBuna quddepeHnmpoBanus 2 85 8?’
pa3HocTH npousBeneHus, | [Ipakruueckoe 3ansaTue Nel7 BplumcieHne NPOU3BOAHON MO 2 2 OK 04’
YacTHOIO dopmyaam nuddepeHHPOBaAHUS OK 0 5’
Tema 6.3 Coaepixanue yueOHOro MaTepuaJa 4 2 OK 0 6’
IIponsBoansbIe Onpenenenne CJIOKHOMU (GyHKIMU. ITponsBogHas 2 OK 07’
TPUTOHOMETPHYECKUX TPUTOHOMETPHUYECKUX (YHKIIUH. K1 1’
¢ynxnui. Ilponmssoanas | Ilpakruyeckoe 3ansitue Nel8 Bblumcienue NPOM3BOIHOIM 5 5 K 3 1’
CJI0KHOM (yHKIMH CJI0:KHOM yHKIMH '
Tema 6.4 Coaep:kaHue y4e0HOro MaTepuaa 2 0
IHonsTue Ilonsatue HenpepbiBHOW  QyHKIuU. CBoilcTBa HENpephIBHOM
0 HEeMpepbHLIBHOCTH GbyHKIHN. CBs13b MEXITY HETPEPBIBHOCTHIO " 9
bynkomuu. i depeHIUPYeMOCTbI0 (YHKIIMM B TOYKE. AJITOPUTM pPELICHHS
MeTo/1 MHTEPBAJIOB HEPaBEHCTB METOJIOM HHTEPBAJIOB
Tema 6.5 Coaeprxanue yueOHOro MaTepuaa 2 0

I'eomeTpuuyeckuii cMbICI
NPOM3BOAHON (PYHKIUH

I'eomeTpuyecknii CMBICJI NPOM3BOIAHOW (YHKIHUM — YIIIOBOM
KO3 PUIHEHT
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KacaTeJIbHOHU K rpaduKy (yHKIUH B TOUKE. Y paBHEHHUE KacaTeIbHOM
K Tpaduky (yHKOMH. AJTOPUTM COCTAaBICHUS YpAaBHEHHS
KacateJbHOU K rpaduky GyHkmun y=f(X)

Tema 6.6 Coaeprxanue yueOHOIro MaTepuaJa 4
Duznyeckui cMbIca | Ou3nveckuil (MEXaHUYECKH) CMBICT MPOU3BOJIHON — MTHOBEHHAs
NPOU3BOIHOM B | CKOPOCTb B MOMEHT BpeMeHH t: v =S’ (t) 2
npogeccuoHAIbHBIX [IpakTHyeckoe 3ansaTue Nel9
3ajavax Pemienue 3amauy Ha ¢Qu3nyecKuil CMbICJ NPOM3BOJAHOH B 5
npogeccuOHAIbHOM NeATeIbHOCTH CHCTEMHOI0
aJIMUHUCTPATOpPA
Tema 6.7 Coaep:xanue y4eOHOro MaTepHuaJia 4
MOHOTOHHOCTD Bospactanue u yObiBaHHe (PYHKIIMHU, COOTBETCTBUE BO3PACTAHUS U
byHkuun. Touku | yObiBaHus GyHKIMHU 3HAKy Mpou3BOIHOW. loHSATHE TIpOM3BOIHON
JIKCTpeMyMa BBICIIETO TIOpsAJKA, COOTBETCTBUE 3HAaKa BTOPOM IMPOU3BOIHOMN
BBIYKJIOCTH (BOTHYTOCTH) (yHKUMHM Ha OTpe3ke. 3ajaud Ha
MakCUMyM M MUHMUMYM. [loHATHE acuMnTOTHI, CHOCOOBI UX 4
onpenencHus. AJrOPUTM MCCIeA0BAaHUA (PYHKIMHU U NOCTPOCHHUA
ee rpaguka ¢ NOMOIBI0 NPOM3BOAHON. JlpoOHO-MHHElHHAas
byHKIMS
Tema 6.8 Coaepxanue yueOHOIro MaTepuaa 4
HccnenoBanue pynkumii | Uccienopanue (yHKOUMM Ha MOHOTOHHOCTH M IIOCTPOECHHE 4
U nocrpoenue rpagukoB | rpaduKoB.
Tema 6.9 HaubGoabmee u | Conep:kanue y4eOHOro MaTepuasia 4
HanMeHblIee 3Ha4YeHHMs | HaxoxneHue HanOOJbIIEro W HaMMEHbBLIETO 3HAUYEHUH (YHKIMH,
byHkuun NOCTPpOeHHe TrpapuKoB MHOIOYIEHOB C HCHOJb30BAHMEM 4
annapara MaTeMaTH4ecKoro aHajau3a
Tema 6.10 Conep:xaHue yueOHOro MaTepuasa 6
Haxoxxaenue HaunMenbuiee n Han0oJiblIee 3HaYeHNEe (PYHKIIUM HA OTpPe3Ke 4
ONTUMAJIBHOTO IIpakTnyeckoe 3ansiTe Ne2() BprumciaeHue HauUOOJBIIET0 |
pe3yjibTaTa ¢ MOMOWBIO | HayMeHbIIero 3HavyeHuil GQyukuuu B npogeccnoHaIbLHOM 2
NPOU3BOJIHOHU B | 1eSIT€JIbHOCTH CHCTEMHOI'0 aJJMUHHCTpaTOpa

NMPAKTHICCKHUX 3aJavyax
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Tema 6.11 Copep:kanue y4eOHOTro MaTepuaa 4
IIpousBoanas ¢ynkuum, | opmynsl u mnpaBuna auddepenunpoBanus. HMcecnenoBanue
ee NpUMeHeHHe. | GYHKIHMA ¢ MOMOIIBI0 Mpon3BoaHOM. Hanbonbiee u HanMeHbIee 2
Pemenne 3agaq 3Ha4eHusl QYHKINUU

IIpakTnyeckoe 3ansaTHe Ne2l1 BplinoJiHeHHMe KOHTPOJIbHOMI 2

pa6oTsl o Teme « IlpousBognas GpyHKuMM, ee MpUMeHEHHE)
Pa3nen 7. MHOrorpaHHUKH M TeJIa BpalmeHUs 44
Tema 7.1 Coaep:xaHue y4eOHOIro MaTepuaJia 2
Bepumunsl, pedpa, rpanu | [lorstue MHOrOrpaHHuKa. Ero anemMeHTHI: BEpIIMHBL, pedpa, TpaHu.
MHOTOTPAHHUKA Jlnaronans. Ceyenne. Boimykiible ¥ HEBBITYKIIbIE MHOTOTPAaHHUKHU 2
Tema 7.2 Coaep:xaHue yueOHOro MaTepuaJia 2
Ipusma, ee | [lonstue mpusmel. Ee ocHoBanuss u OokoBble TpaHu. BeicoTa
cocTaBjsonue, npusmsl. [IpsMas u HakinoHHas npusMma. [IpaBunbHas npusma. Ee
ceuenue. Ilpamass wm | ceuenue 2
NPaBUIbHASL IPU3MBI OK 01,
Tema 7.3 Coaepxanue yueOHOIro MaTepuaa 2 OK 02,
MMapannenenunen, kyo. | [Tapamienenumnen, cBOHCTBa MPSMOYTOJBHOTO TapaUIEIICTIUIIC A, OK 03,
Ceuenne Ky0a, | ky0. Ceuenue kyOa, napasienenumnesna OK 04,
napaJjJjeJjenuinena 2 OK 05,
Tema 7.4 Coaepxanue yueOHOro MaTepuaa 2 OK 06,
Mupamusa, ee | [lupamuga u ee sneMeHThl. CedeHWe NMpPaMUbL IIpaBuIbHAS OK 07,
cocTaBJsAOLINE, nupaMua. Y cedeHHas mupamuia IIK1.1,
ceyeHue. [IpaBunpHas 5 IIK 3.1
NUPaMUJIA. VYceueHHas
nupaMujia
Tema 7.5 Coaepxanue yueOHOro MaTepuaa 2
bokoBass u  mouanag | [Inomans 60K0BOW U MOJHON MOBEPXHOCTH MPU3MBI, MTUPAMUIBI
NOBEPXHOCTh  NPHU3MBI, 2
NMPaAMHUJbI
Tema 7.6 Coaepsxanue yueOHOIro MaTepuaa 4

CuMMeTpuUsi OTHOCHUTEIbHO TOYKH, THPSAMOI, IJIOCKOCTH.

CummeTtpusi B KyOe, Imapajuiesienurme/ie, npu3Me, Tupamuie 4
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CumMmeTpusi B
napaJuiesienumnese,
Nnpu3Me, NUPaAMHjie

KyOe,

Tema 7.7
IIpumepsl cumMmeTpuii B
npogdeccuu

Coaep:xaHue y4eOHOIro MaTepuaJia

CumMMeTpusi B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY

IIpakTHyeckoe 3ansaTue Ne22

Pemienue reomeTpuyeckux 3aJa4 HA HAXO0KIeHUE CHMMETPHUHU B
npodgeccuoHAIbHOM NeSITeJIbHOCTH CHCTEMHOI0
aJJMHMHHCTPATOPA

Tema 7.8 Coaep:xaHue yueOHOro MaTepuaJia

IIpaBuibHbIE [lonsiTe npaBWIBHOTO MHOTorpaHHuka. CBoicTBa IPaBHJIBHBIX
MHOTOTPAHHUKH, HUX | MHOTOTPAaHHUKOB

CBOIICTBA

Tema 7.9 Coaepxanue yueOHOro MaTepuaa

Huauuap, ero | llunuuap u ero snemeHtsl. CedeHMe UWIMHIpa (MapajuieIbHOE
COCTaBJIAIOLIINE. OCHOBAHHIO U ocH). Pa3zBepTka munuHapa

CeueHue HUWIHHAPA

Tema 7.10 Coaepxkanue y4eOHOro MaTepuaia

Konyc, ero | Konyc u ero osnementsl. CedeHue KoOHyca (mapaJuiesibHoOe
COCTaBJIAIOLIINE. OCHOBAHMI0O M MpPOXOJsiliee 4Yepe3 BepUINHY), KOHHYECKHE
CeueHnne KoHyca ceyenms. PazBepTka koHyca

Tema 7.11 Coaepxanue yueOHOro MaTepuaJa

YceyeHHBbIN KOHYC. | YceueHHbli KoHyc. Ero oOpasyromass u Bbeicota. CeudeHue
Ceuenne YCE4YeHHOI0 | yCEeYEeHHOI0 KOHyca

KOHYyca

Tema 7.12 Coaepxanue yueOHOro MaTepuaa

IMap wu cdepa, wux |Ilap u chepa. Bzaumuoe pacnonoxxkenue cdepbl U IMIOCKOCTH.
CceYeHM s Ceuenue mapa, chepsl

Tema 7.13 Conep:kanue y4eOHOTro MaTepuaa

ITonsatue 00 oObeme | [Torstne 00 oOvemMe Tenma. OObeM KyOa W TIPSIMOYTOJBLHOTO
TeJa. Otnomenue | napamnenenunena. OO0beM npu3Mbl M muiauHApa. OTHOIIEHHE

00HLEeMOB MMOT00OHBIX TeJl
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00bEeMOB MOIOOHBIX TeJ. ['€OMETPUUYCCKUN CMBICIT ONIPEACIUTENS 3-
ro MopsiaKa

Tema 7.14 Coaep:xkaHue yueOHOro MaTepuaJa 2 0
O0bembr u  maomaau | O0beMbl  THpamMuabl ¥ KoHyca. OOwvem mapa. Ilnomanu 9
TOBEPXHOCTeH Tes MTOBEPXHOCTEH Tell
Tema 7.15 Coaep:xaHue yueOHOro MaTepuaJia 2 0
KomOunanun KoMOuHamu reoMeTpruaecKux Tell
MHOTOTPAHHUKOB M TeJ 2
BpallleHusl
Tema 7.16 Coaep:xaHue yueOHOro MaTepuaJia 4 2
I'eomerpnyeckue Vcnonb30BaHre KOMOMHAMKA MHOTOTPAHHUKOB U TEJ BpaIlEHUs 2
KOMOMHAIMH Ha | [IpakTnyeckoe 3ansaTne Ne23
IIPAKTHKE Ucnosb30BaHne KOMOMHAUMH  MHOTOTPAHHMKOB W TeJl 2 2
BpallleHus1 B NMPo(ecCHOHAIBLHON JeATeJIbHOCTH CHCTEMHOIO
aJIMHHHCTPATOpa
Tema 7.17 Coaepxanue yueOHOIro MaTepuaa 4 2
MmuororpanHuky M tTeja | O6beMbl M IUIOIIAJU TOBEPXHOCTM MHOTOTPAaHHUKOB U Tel
BpallleHNS. BpallCHHs 2
IIpakTnueckoe 3ansaTHe Ne24 BrpInosHeHMe  KOHTPOJIbHOM 5 5
padoThl 0 TeMe «MHOTOrpaHHMKH M TeJIa BPallleHUs»
Pa3nen 8. IlepBooOpa3nasi pyHkium, ee npuMeHeHune 20 4
Tema 8.1 Conep:xxaHue yueOHOro MaTepuaJia 4 0
IlepBooOpa3nas 3ajaya O BOCCTAHOBJIEHUM 3aKOHA JBUXKEHUS IO W3BECTHOM OK 01,
bynxuun. IIpaBuaa | ckopoctu. Ilonstue uHTerpupoBanus. O3HaKOMJICHHE C TOHSATHEM OK 02,
HAXOK/ICHUS MHTerpajia u neppoodpasHoit aus pynkunu y=f(x). Pemenune 3agau OK 03,
nepBoo0pa3HbIX HA CBfI3b IepBOO0pPa3HOH M ee NPOM3BOAHOI, BbIYMCJIECHHE OK 04,
nepBoodpa3Hoii i aaHHOH ¢yHkuum. Tabmuua dopmyn s 4 OK 05,
HaxXOXJEeHHUS TepBooOpa3HbIX. M3ydeHue mpaBuiia BBIYMCICHUS OK 07
epBoOOpa3HOi IK1.1,
Tema 8.2 Copep:kaHue yueOHOro MaTepuasia 4 0 IK 3.1
IInomans 3azauyy, NPUBOAAIINE K HMOHSTHUIO ONPEAEIEHHOIO HMHTErpajga — o
KPHUBOJIMHEIHOH BBIYMCIICHUM TUION[AAN KPUBOJIMHEUHOW Tpanenuu, 0O NepeMEICHIUN
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Tpaneunu. ®opmyaa | Touku. [lonsitue onpenesénnoro uurerpaaa. I'eomerpuyeckuii u 4
Herorona — Jleitonuna (pusnyeckuii cMbBICT oOmpeaeIeHHOro uHTerpajga. P®opmy.aa
Hprworona— JleitOnnna
Tema 8.3 Coaep:xaHue y4eOHOro MaTepuaJia 2 0
Heonpenesiennblii u [ToHsiTHEe HEopeaeIeHHOTO0 HHTErpala
onpeeJeHHbI 2
HHTErpaJjbl
Tema 8.4 Coaep:xaHue yueOHOro MaTepuaJia 2 0
ITonsitue 00 ['eomeTpuueckuii CMbIC ONPEEICHHOTO HHTETpaia
onpeieJleHHOM
HHTerpaje Kak 2
TUIOIA/IH
KPHUBOJIMHENHOM
Tpaneuun
Tema 8.5 Coaepxanue y4eOHOro MaTepuaia 4 2
OnpenesieHHbII ['eomeTpuueckuii cMbIci  ompeAeneHHoro uHTerpana. dopmyna 2
HHTErpaJj B ;KH3HH HeroToHa - JleiiGHuna.
[IpakTnyeckoe 3ansaTue Ne25
Pemienue 3a1ay Ha IpMMeHeHUe HHTETPaJia ISl BbIYMCJICHHUS 2 2
(pusnyecKkux BeJIMYHMH U IJI0IIAAEH B MpodeccnoHaTIbLHOI
AeTeJIbHOCTH CHCTEMHOI0 a/IMMHHCTPAaTOpa
Tema 8.6 Coaeprxkanue yueOHOro MaTepuaa 4 2
Pemenne 3aga4. | [lepBooOpasnas pynkuuu. [IpaBuna HaxoxaeHUs MEpBOOOPA3HBIX.
ITepBooGpa3nasn Ee npumenenue 2
bynxuumn, ee | [Ipaktuueckoe 3anHsiTue Ne26 BpinojHeHHe KOHTPOJIBLHOM 5 5
NpHMeHeHHe padorsl no Teme «IlepBooOpasHasi pyHKIMH, ee NPUMEHEHHE»
Pa3znen 9. Crenenu u kopuu. CtenenHasi pyHkuus 18 8
Tema 9.1 Coaepxanue yueOHOro MaTepuaJa 4 0 OK 01,
Crenennast gpyHkums, ee | [lonatue KOpHS n-Ooi CTENEHHW U3 JACHCTBUTEIBHOTO YHCIA. 8§ 8?’
CBOIiCTBA ®yukuun y = VX ux cBoiicrsa u rpaguku. CBoifcTBa KOPHS n-0if 4 OK 0 4’
>
CTENIECHU OK 05,
Tema 9.2 Coaeprxanue yueOHOro MaTepuaia 2 2
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IIpeoOpa3oBanue IIpakTH4eckoe 3aHsITHE Ne27 IIpeoOpa3oBanue OK 06,
BBIPA’KEHUH C KOPHSIMM | HPPALMOHAJIbHBIX BbIPA:KeHUH 2 2 OK 07
N-0if cTeneHu IIK1.1,
Tema 9.3 Conepxanue y4eOHOro MaTepuaja 2 0 IK 3.1
CpoiictBa crenenn ¢ | [lonsarue crenmenn ¢ JOOBIM — pallMOHAIBHBIM  IIOKa3aTeJieM.
PAUMOHAIBHBIM u | Crenennble QYHKIMH, NX CBOHCTBA U TPaPUKH
AeNCTBUTEIbHBIM 2
N0KA3aTeJIAMHU
Tema 9.4 Coaep:xxaHue y4eOHOIro MaTepHuaJia 6 4
Pemenue PaBHOCWJIBHOCTE HMppAaLMOHAIBHBIX YPAaBHEHHM M HEPAaBEHCTB. 5
HPPALHOHATBHBIX MeTozbl UX pelIeHusl.
YPaBHEHHH u | [IpakTnueckoe 3aHaTHe Ne28 Pemenue HppanuoHaIbHBIX 2 2
HEPaBEHCTB YpaBHeHMii
IIpakTnyeckoe 3ansatue Ne29 Pemenue uHppanuoHaIbHBIX 5 5
HEPABEHCTB
Tema 9.5 Coaepxanue y4eOHOro MaTepuaia 4 2
Crenenn u  kopHH. | Onpenenenue creneHHoN GyHkmH. Mcrons30BaHne ee CBOMCTB MPU 2
Crenennast pynkous pELICHNN YPaBHEHUI 1 HEPABEHCTB
IIpakTnueckoe 3ansaTe Ne30 BblnonHeHHe KOHTPOJIBHOI 5 5
padoTsl o TeMe «Crenenn u KopHu. CTeneHHas QyHKIUD
Pa3nen 10. [lokasaTenbHas pyHkius 18 10
Tema 10.1 Coaepxanue yueOHOro MaTepuaa 4 2
Iloka3aTenbHast CreneHp ¢ TNpPOU3BOJIBHBIM  JECHCTBUTEIBHBIM  I10KA3aTENIEM. OK 01,
(pynkuus, ee cBoiicTBa Omnpenenenue MokazareabHOW (YHKIMH, €€ CBOMCTBa M Trpaduk. OK 02,
3HAKOMCTBO C MPUMEHEHHEM ToKa3aTenbHON (yHKIUHU. Pemenue 2 OK 03,
NOKa3aTeJbHbIX YpPaBHeHMH (PYHKIHMOHAJIbHO-TPagUuYeCKUM OK 04,
METO0M OK 05,
IpakTuyeckoe 3ansatue Ne3l Pemenue mnoka3aTeJIbHbIX 2 2 OK 07
YPaBHEHUI [IK1.1,
Tema 10.2 Conep:xanue yae0HOro MaTepuaJjia 6 4 IK 3.1
Pemenue PemeHne 1okasaTenbHBIX YpaBHEHUH METOAOM YPAaBHUBAHMS 5 5
NOKA3aTeJbHBIX 1oKa3aTejae,  METOJIOM  BBEIECHUS  HOBOM  IIEPEMEHHOM,
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YpPaBHeHHUii U | GQYHKIHOHAIBHO-TpapUUECKUM MeToZoM. Perienne noka3zaTenbHbIX
HepaBeHCTB HEPABEHCTB
IIpakTnyeckoe 3ansitue Ne 32 Pemenue mnoka3aTebHbIX 2 2
YPaBHEeHMIi pa3HBIMH cIIOCO0aMu
IIpakTuyeckoe 3ansitue Ne 33 PemeHue mnoka3zaTejJbHbIX 2 2
HEPABEHCTB
Tema 10.3 Coaep:xanue y4eOHOIro MaTepHuaJia 4 2
Cucrembl Pemenne cucremM noka3aTesIbHbIX ypaBHEHUN 2
Moka3aTedLHEIX IIpakTnueckoe 3ansiTue Ne 34 Pemenne cucreM noka3atebHbIX 2 2
YPaBHeHHit ypaBHeHHUii
Tema 10.4 Coaep:xaHue yueOHOro MaTepuaJia 4 2
IToxa3aTenbHasn Pemenne moka3aTenpHbIX YpPaBHEHMM METONOM ypaBHUBAHUSA
byuxkuus. Pemenne | nokasareneld 1 METOJOM BBEACHMSI HOBOM nepeMeHHOU. Pemenue 5
3a;ad. II0Ka3aTeIbHBIX HEPABEHCTB
IIpakTnueckoe 3ansaTue Ne 35 Bpinmo/iHeHHe KOHTPOJbHOI 5 5
patdorsl no Teme «IlokazaTenbHas QyHKIUSI»
Paznen 11. Jlorapudmbl. Jlorapupmuyeckas pynkius 30 14
Tema 11.1 Coaepxanue y4eOHOIro MaTepuaia 2 0
Jlorapugm yucaa. | Jlorapugpm uncna. JlecaTuuHblil 1 HATYpaIbHbIN JOrapugmsl, 2
JecaTnanblii U | 9HCIIO € OK 01,
HATYpPaJIbHbII OK 02,
JIOrapu(pmMbl, YHCJI0 € OK 03,
Tema 11.2 Coaepxanue yueOHOro MaTepuaJa 6 4 OK 04,
CaoiictBa Jgorapugmos. | CroiicTsa gorapudmon. Oneparys JorapuGMUPOBAHUS. 2 OK 05,
Onepanust IIpakTnyeckoe 3ansitue Ne 36 Pemenume mnpumepoB 1o OK 07
JorapupmupoBanus onpeneIeHUIo Jorapugmos U no OCHOBHOMY 2 2 [IK1.1,
JIOrapu(pMHUYECKOMY TOKAECTBY [IK 3.1
IIpakTHyeckoe 3ausiTue Ne 37 PerieHue npuMepoB 110 CBOMCTBaAM 5 5
Jorapugmos
Tema 11.3 Conep:xaHue yueOHOro MaTepuaJa 4 2
Jlorapudmuueckasi QyHKIUS U €€ CBOICTBA 2




24

Jlorapudpmmuueckas IIpakTuyeckoe 3ansitue Ne 38 IlocrpoeHue rpadukoB 5 5
(ynkuus, ee cBOMcTBA Jorapupmuyeckoilt pyHkuun
Tema 11.4 Coaep:xaHue y4eOHOro MaTepuaja 6 4
Pemenue [TonsaTue norapupMuU4ecKoro ypaBHeHus. Tpu OCHOBHBIX METO/a
Jorapupmuveckux peleHust JorapupMHUUECKUX ypaBHEHUI: (GYHKIIMOHAIBHO- 2
YPaBHEHUi rpaduyecKuii, METO/l BBEICHUS HOBOM NIEPEMEHHOM.
HEPaBeHCTB Jlorapudmuueckue HepaBeHCTBa
IIpakTnueckoe 3anaTHe Ne39 Pemenue Jorapupmmuyeckux 5 5
YPaBHEHHH
IIpakTnueckoe 3ansaTtue Ne4() Pemenue Jorapmdpmuyeckux 5 5
HEPABEHCTB
Tema 11.5 Coaep:xanue y4eOHOro MaTepHuaJia 2 0
Cucrembl ANrOpuTM  pelEHHs CUCTEMbl YpaBHEHHH. PaBHOCHIBHOCTB 5
Jorapugpmuveckux Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB
YPaBHEeHUil
Tema 11.6 Coaepxkanue y4eOHOro MaTepuaia 4 2
Jlorapudmsl B npupoae | [Ipumenenue norapugma. Jlorapudmuueckast cnupaib B NPUPOAE. 5
U TEXHHKeE Ee maremaTndeckue cBOKWCTBa
IIpakTueckoe 3ausaTue Ne41 Pemenue 3agaq
JorapudmupoBanus B npogecCHOHAILHOM 1eATeJILHOCTH 2 2
CHCTEMHOI0 a/IMHHUCTPaTopa
Tema 11.7 Coaepxanue yueOHOro MaTepuaJa 6 2
Jlorapu¢gmsi. Jlorapudmuueckas ¢pynkuus. Pemenue npocreimmx 4
Jlorapudpmuueckan Jorapu(pmMuyecKux ypaBHeHU
¢bynkuus. Pemenue IMpakTuueckoe 3ausitue Ned2 BoinoiHeHHe KOHTPOJIbHO# 5 5
3aaa4 pabothl o Teme « Jlorapugmsl. Jlorapupmuyeckass GyHKumus»
Pa3nes 12. MHokecTBa. DJIeMeHThI Teopuu rpagoB 14 6
Tema 12.1 Coaep:kanue y4e0HOro MaTepuaa 2 0
MHo:xecTBa ITonsitue MuoxectBa. [logmuoxkecTBo. Onepaiu ¢ MHOKECTBAMU 2
Tema 12.2 Conep:xaHue y4eOHOro MaTepuaja 4 2
Onepanun Onepanuu ¢ MHOXECTBAMH. 2
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C MHOKEeCTBaAaMH

[IpakTuyeckoe 3aHATHe Ne 43 BpblnoJiHeHue omnepanui ¢

MHO’KeCTBaMH B NPO(ecCHOHAIBLHOM /1esITeIbHOCTH CHCTEMHOT0 2 2
aJIMHHHCTPATOpa
Tema 12.3 Coaeprxkanue yueOHOro MaTepuaJa 4 2
I'padmbr [Tonstue rpada. Ces3HbI rpad, AepeBo, UK rpad Ha MIOCKOCTH 2
IIpakTuyeckoe 3ausaTue Ne 44 Pemrenue 3a1a4 ¢ rpagpamu
B npoecCHOHAILHOH  /1eSITeIbHOCTH CHCTEMHOI0 2 2
aJIMHHHCTPaTOpa
Tema 12.4 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Pemenne 3aaady. | Onepauuu ¢ MHokecTBaMu. OIMCaHME pEANbHBIX CHUTyaluil ¢
Mmno:xecra, I'padnr um | nomonibro MmHOXecTB. [IpumeHenue rpadoB K peleHuno 3a1a4y 2
HUX IPpUMEHEeHH e IIpakTuyeckoe 3ansaTHe Ne4S BpinmosiHeHHe KOHTPOJIBLHOM 5 5
padoTsl o TeMe « MHuoxkecrBa. I'pagbl.
Paznes 13. Di1eMeHTbI KOMOMHATOPHKH, CTATHCTHKH H TEOPHH BEPOATHOCTE 22 8
Tema 13.1 Conep:xaHue yueOHOro MaTepuaJia 2 0
OcHoBHBIC nousitug | [lepecraHoBKH, pa3MEILIEHUs], COUETAHUS.
KOMOMHATOPUKH 2
Tema 13.2 Coaepxanue y4eOHOIro MaTepuaia 2
CoObiTHE, BepoATHOCTH | COBMECTHBIE 1 HECOBMECTHBIE COOBITHS. T€OpPEeMBbI O BEPOSITHOCTH OK 01,
coOpiTHsa. Cil0keHMe M | CyMMBI COOBITHI. YCJOBHas BEpOSTHOCTb. 3aBUCHUMBIE U 2 OK 02,
YMHOKeHH e HE3aBHCHMBIE COOBITHSA. T€OopeMbl O BEPOSTHOCTH MPOU3BEACHUS OK 03,
BEPOATHOCTEH COOBITHH. OK 04,
Tema 13.3 Coaepxanue y4eOHOro MaTepuaia 4 2 OK 05,
BepositHocTh B | OTHOCuTENbHAs YacToTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH. OK 07,
npogeccnoHaIbHbIX Cratuctuyeckoe onpezeneHue BeposTHOCTH. OLEeHKa BEPOSITHOCTH 2 IIK1.1,
3ajgayvax COOBITHSI. [IK 3.1
IIpakTnyeckoe 3ansitue Ned6 Pemenume 3aga4 Ha  OLEHKY 5 5
BEPOSAATHOCTH COOBITHS.
Tema 13.4 Coaeprxanue yueOHOro MaTepuaia 4 0
Juckpernasi cay4daiinasi | Bunbl ciyvaitHeix BenmuuuH. OnpeneneHne TUCKPETHOM CITydaitHOM
BeJIMYMHA, 3aKOH €€ | BeJIMUMHbl. 3aKOH pacnpelejieHus]l AUCKPETHOH ciydaiiHO#
pacnpeneaeHus BeJIMYHHBI. Ee 4nCcI0Bble XapaKTEepUCTUKH 4
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Tema 13.5 Coaep:xkaHue y4eOHOro MaTepuaJa 4 2
3agaun Bapunanmonnsii  psan.  Ilonmuron 4actor M rucrorpamma. 2
MaTeMaTH4YeCKOi CraTucTHYeCKHE XapaKTEPUCTUKHU psiJia Ha0JII0JaeMbIX JAHHBIX
CTATUCTUKH IIpakTnyeckoe 3ansaTue Ne47 PemieHue 3a5auy Ha cocTaBJIeHHe 5 5
MOJIMTOHA YACTOT
Tema 13.6 Coaep:xaHue y4eOHOro MaTepuaJa 2 2
CocraBiaenne Tadaun M | [Ipaxrtuueckoe 3austue Ne 48 Pemenne 3a1a4 Ha
AHATPAMM HA NPAKTHKE | MepPBUYHYI0 00padoTKy CTATUCTUYECKUX IAHHBIX U Ipaduyeckoe 2 2
UX MpeAcTaBjeHHe B MNPOoGecCHOHAIBHON 1esiTeIbHOCTH
CHCTEMHOI0 a/IMHHUCTPaTopa
Tema 13.7 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Pemenue 3ajad4. | DneMeHTl KoMOMHATOpuku. CoObITHE, BEPOSTHOCTH COOBITHS. 2
DJIeMeHThI CrnoxeHue 1 yMHOKEHUE BEpOSTHOCTEN
KOMOMHATOPHKH, IIpakTnyeckoe 3anaTue Ne 49 BpinosHeHHe KOHTPOJIbHOM
CTATHCTHKH M TEOPUH | padoThI MO TeMe «JeMeHTbl KOMOMHATOPHKH, CTATHCTHKH H 2 2
BEPOsATHOCTEM TEOPHH BEPOATHOCTEH»
Pa3nes 14. YpaBHeHHS U HEPaBEHCTBA 24 10
Tema 14.1 Coaepxanue yueOHOro MaTepuaa 4 2
PaBHOCHJIBHOCTD PaBHOCUIIBHOCTH ~ ypaBHEHMH U HepaBeHCTB. OmpeneneHus.
YPaBHEeHHI H | OCHOBHBIE TE€OPEMBI PAaBHOCWIBHBIX IIEPEXOAAX B YPAaBHEHUSAX U OK 01
HEPaBEHCTB. OO0mme | HepaBeHcTBax. O01IMe MeTOAbI pellleHUs] YPABHEHUIi: Tepexo/1 0T OK 02’
METOAbI peleHus paBeHCTBA QYHKUMH K PaBEHCTBY apIryMEHTOB /11l MOHOTOHHBIX 2 OK 03’
(yHkuuii, Meron pasiaoKeHHs HAa MHOXXHUTEIHW, METOJ BBEICHUS OK 0 4’
HOBOH NMepeMEeHHOM, (YHKIIMOHATBHO-TpapHUECKUI METO] OK 0 5’
IpakTuyeckoe 3anaTue Ne 50 Pemenue 3agaHumii  Ha 5 5 OK 062
PABHOCHJIBLHOCTH YPABHEHHII OK 07
Tema 14.2 Conep:kaHue y4eOHOIro MaTepuaJa 4 2 K11
I'papuuecknii merox | O0mue MeToAbl pElIeHHS HEPAaBEHCTB: MEPeXOoi OT CPaBHEHUS K 3'1’
pelleHUsT  YPaBHeHMi, | 3HaUeHUH (YHKIMI K CpaBHEHHUIO 3HAYCHUH apryMEHTOB s
HEepaBeHCTB MOHOTOHHBIX ()YHKIMH, METOJ MHTEPBAJOB, (PYHKIMOHAIBHO-
rpadudeckuii Meton. ['paduyeckuii MeTOa pEIICHHS YpaBHEHUU U 2

HEPABEHCTB
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IIpakTuyeckoe 3ansitue Ne 51 Pemenue ypaBHeHUid 5 5
rpagu4ecKuM crnocodom
Tema 14.3 Coaep:xkaHue yueOHOro MaTepuaJa 4 2 0
YpaBHeHus U | Onpenenenue Moayns. PackpeiTue MOIyis IO  OIpPENEICHMIO.
HepaBeHCTBa ¢ moayJieM | [Ipocreiiiive ypaBHeHHsI U HepaBeHCTBa ¢ MoayjieMm. lIpuMenenue
PaBHOCHUJIBHBIX MEPEXOJ0B B OIPEAEICHHBIX TUIIAX YPaBHEHUH U 9
HEPaBEHCTB C MOJyJIeM
IIpakTnuyeckoe 3anaTtue Ne 52 Pemenue ypaBHeHMH H 5 5
HEPABEHCTB C MOJYyJ1eM
Tema 14.4 Cojaep:kaHue y4e0HOro MaTepuaa 4 2 0
YpaBueHnus u 3HaKoMCTBO ¢ napamerpoM. IIpocTeiiine ypaBHEHIS U HEPAaBEHCTBA 4 5
HepaBeHCTBa ¢ C MapaMeTpoMm
nmapamerpamu IIpakTnuyeckoe 3anaTtue Ne 53 Pemenne ypaBHeHMH H 5 5
HEPABEHCTB C MapaMeTPoOM
Tema 14.5 Conep:xaHue yueOHOro MaTepuaJa 4 2 2
CocraBienue u pemienne | PeneHne TeKCTOBBIX 3a/1a4 MPO(ECCHOHAIBHOTO COJIepKAHUS 2
npogeccnoHaIbHbIX [IpakTnueckoe 3ansitue Ne 54 PemieHue TeKCTOBBIX 3aJa4 B
3ala4d = ¢ MOMOWILIO | npodeccnoHaANILHOI 1esITeIbHOCTH CHCTEMHOTO aMUHUCTPATOPA 2 2 2
YPaBHEeHUil
Tema 14.6 Coaepxanue yueOHOIro MaTepuaa 4 0 0
Pemenue 3aga4. | OOuye MeTo bl pellieHUs] YpaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C
YpaBHeHust M | MOJIYJIEM U C MTapaMeTpaMu 4
HepaBeHCTBA
3a4deTHoe 3aHATHE IO IIpakTnyeckoe 3ansaTue Ne 55. 5 5
pazaenam 1-14 BoinoJiHeHHe 3a4eTHBIX 3a1aHuil o pa3aenam 1-14
334 110 34
IIpome:xxyTouyHast arrecTanus (JK3aMeH) 6
Beero | 340
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3. YCJ0OBUS PEAJIUZALIUUA ITPOT'PAMMBbI YYEBHOMU JUCHUIIIINHBI
MATEMATUKA»

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecne4eHn 0

Peanuzanus nporpamMmbl AUCHUILIUHBI TpeOyeT HANUYUS y4eOHOTO KaOMHeTa
Marematukmu.

O06opynoBaHue yueOHOTo KabuHeTa:

- TOCAI0YHBIE MECTa M0 KOJTMYECTBY 00YUarOIINXCS;

- pabouee MeCTO MpernojaBaTes;

- KOMIUJICKT y4eOHO-HArISAHBIX TOCOOUH;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHUs )11 KOHTPOJIBHBIX paboT;

- mpoeccroHabHO OPUEHTUPOBAHHBIE 33JaHMUS;

- MaTepHaJbl YK3aMCHA.

TexHuuyeckue cpeacTBa 00ydeHHUs:

- IEPCOHATBHBIA KOMIIBIOTED C JIMIICH3UOHHBIM IPOTPAMMHBIM 00ECIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl

OcHoBHasi IMTEeparypa

1. BammakoB M.U. Maremaruka: yuebHoe u3nanue/bammvakoB M.M.- MockBa: AkaneMus,
2024.-288c.(O6mmeobpazoBarenpHas moAarotoska B yupexaenusx CIIO). — ISBN 978-5-
0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/414531/

2. bammakoB M.U. Marematuka: 3anaynuk: yueonoe uznanue/. bammmakos M.M.- Mockaa:
Axanemusi, 2024.-432¢.(O6meo6pazoBaTenpHas moaAroToka B yupexaeHusx CI10). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JonoJHUTe/IbHbIE HCTOYHUKH

1. Maremaruka: anreOpa U Hayana MaTeMaTUYECKOro aHanu3a reomerpusi. ['eomerpus. 10-
11 knacc. ba3oBbiii u yriyonénnslii yposau : Yuebnuk / JI.C. AranacsH, B.®. byty3os,
C.b. KagomuieB [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Marematuka: anre6pa 1 Hauanaa MaTeMaTUYECKOTO aHalln3a reoMeTpusi. Anredpa u Hadaa
MateMatnyeckoro ananusa 10-11 kmacc. ba3oBslil u yriayOnéHHbIN ypoBHU : YUeOHHK /
[I.A. Anumos, FO.M. Konarun, M.B. TkauéBa [u np.] — Mocksa : IIpocsemienue, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — URL: https://book.ru/book/951213

3.Bepuep, A.JI.. MaremaTtuka: AnreOpa 1 Hayajla MaTeMaTHYeCKOro aHaiausa reometpus 10

kiacc ba3oBriii ypoens : Yuebnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocsemnienue,

2022. — 368 c. — ISBN 978-5-09-099448-4. — URL.: https://book.ru/book/951215

4. Bepuep, A.JI.. MaremaTtuka: Anrebpa 1 HadaJla MaTeMaTHIECKOTo aHaym3a reomerpus 11

kiacc bazoBsiit ypoBens: YueOnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocsemienue,

2022. — 240 c. — ISBN 978-5-09-099449-1. — URL.: https://book.ru/book/951216

5.boromonoB H. B. Ilpaktudeckoe 3aHATHE TO MaTeMmaThke: YueOHOe mocoOue uis

TeXHUKYMOB. — M.: Bercm. mik., 2023.

6.COopHHK 3a1a4 110 MatemaTuke: YueOHoe nocodue / A.A. danasn. - [Ipodeccuonanbruoe

obpazoBanue, 2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI <MATEMATHUKA»

KonTpoai, u oumeHka

pe3yJIbTaTOB

OCBOCHHAA

IpenojaBaTesieM B IPOILECCe TPOBEACHUS 3aHATUH.
OueHka Ju4YHOCMHBIX PE3YIbTATOB O00ECIEUMBACTCS B XOJ€ peau3allld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIeCcca, BKI0Yas BHEYPOUHYIO IEATEIBHOCTb.
OneHka AOCTH)XCHUS MemanpeoMemHblX Pe3ylbTaToB MPOBOIUTHCS B XO/€ TEKyIIEeH U
MPOMEKYTOUHOM arrectannu. OUEeHUBAETCS JOCTHKEHUE KOMMYHHKATUBHBIX U PETYISATUBHBIX
JneicTBUIl (HABBIKM COTPYAHHUYECTBA, CAMOOPraHU3AllMU, CAMOCTOSTEIBbHOCTH OLIEHWBAHUS

CUTyalldM ¥ NPUHATHSA PELICHUS,
JCSATEIBHOCTH).

JUCHUILINHBI

OCYIICCTBIIACTCA

CaMOCTOSITEIILHOCTH ~MH()OPMAIMOHHO-TT03HABATEIHHON

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTPOJISA

(I)OprI H METOAbI

GyHKIHS, MPOU3BOIHAS, IEPBOOOpaA3HAas,
OTIpeIeNICHHBIA HHTETPAJT, YMCHHE
HaXOJUTh MPOU3BOIHBIE ATIEMEHTAPHBIX
(YHKITUH, HCITONTB3Ys CITPAaBOYHBIC
MaTepUabl; UCCIEI0BATh B MPOCTEUIITHX
cirydasix (PyHKIIMH Ha MOHOTOHHOCT,
HaXOJUTh HAUOOJBIINE U HANMECHBIIINE
3Ha4YeHMs QYHKIIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C UCIOJIb30BaHUEM
amrmapara MaTeMaTHYECKOTO aHAIIN3a;
MIPUMEHSITH POU3BOIHYIO TIPU PEIICHUU
3a]1a4d Ha JIBM)KEHUE; PEIIaTh MPAKTHKO-

€ YyueToM KOHTPOJISI ¥ OLIEeHKH
npo¢ecCHOHAIBLHOH | Pe3yJbTATOB 00y4YeHHsI
HANIPABJIEHHOCTH
IIP 01. Bnamenune meromamu OK 01 - OK 07, VYcrHbIl onpoc
JI0KA3aTeJIbCTB, AJITOPUTMAMU PEIICHUS TIK1.1, IIK 3.1 Maremarnyeckuii IUKTAHT
3aga4; yMeHue (popMynupoBaTh NnnusuayanbHas
oTpezeNieHus, aKCHOMBI i TEOPEMBI, camocTosTeNnbHas padboTa
MIPUMEHATH UX, TPOBOIUTH [IpakTuueckue padboTsl
JI0Ka3aTeNIbHBIE PACCYKACHHS B XOJI€ KounTponbnas pabota
penieHus 3anay; DK3aMeH
IIP 02. VYmeHue onepupoBaTh OK 01 - OK 07, VYeTHBIT onpoc
MOHATHUSIMU: CTEIIEHb YHCIIa, Jorapugm [IK1.1, I1IK 3.1 MareMaTHn4ecKuil TUKTaHT
YHUCIIa; YMEHHUE BBINOIHATH BHIYUCICHHUE NunuBuayanbHast
3HaYeHUH U MpeoOpa3oBaHUs camocTosTeNbHas padoTa
BBIPAXKEHHI CO CTENEHSAMHU U [IpakTuueckue padboThI
norapudmamu, mpeodpazoBaHus APOOHO- Kontponbnas padota
palMOHAIbHBIX BEIPAKECHHUI; OK3aMeH
I1P 03. VYmeHue onepupoBaTh OK 01 - OK 07, YcTHBIN onpoc
MOHATUSAMHU: pAllMOHAJIbHBIE, TIK1.1, IIK 3.1 Maremarudeckuii JUKTaHT
UppalMOHATIbHBIE, TOKa3aTeNbHbIE, NunusuayanpHas
CTETIeHHbIE, ToTapuPMUIECKHE, camocTosTeNnbHas paboTa
TPUTOHOMETPUYECKUE YPABHEHUS U [IpakTuueckue padboTs
HEPaBEHCTBA, UX CUCTEMBI; KonTponbHas pabota
OK3aMeH

IIP 04. Ymenue onepupoBatrhb OK 01 - OK 07, YceTHBII onpoc
MOHATUSIMU: (QYHKIIMSI, HEIIPEPbIBHAS [IK1.1, ITIK 3.1 MareMaTH4ecKuil TUKTaHT

NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuyeckue paboThI
KonTponbhas pabora
OK3aMeH
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OpPHEHTUPOBAHHBIC 33]1a4l Ha
HanOOoJIbIINE M HANMEHBIINE 3HAYCHHUS,
Ha HaxOX/IeHUE MyTH, CKOPOCTH U
YCKOpPEHUS;

ITP 05. VYmenue onepupoBaTh OK 01 —OK 07, VYcrHblii onpoc
MOHATUSIMU: pallMoHaIbHas ()YHKITHS, [IK1.1, IIK 3.1 MareMaTHu4ecKuil JUKTaHT
MoKasareiabHasi QyHKIUS, CTETIeHHAS WuauBuayanbHas
¢bynkuus, norapudmMudeckas GyHKIHS, caMmocTosiTenbHas pabora
TPUTOHOMETPUYECKHE (PYHKIINU, [TpakTrueckue pabOTHI
oOparHbIe PYHKINH, YMEHUE CTPOUTH KontponbHas padora
rpaduKu U3y4eHHBIX (QYHKITUH, DK3aMeH

MCIIOJIb30BATh TPAPUKH MTPH U3YUECHUH

MIPOLIECCOB U 3aBUCHUMOCTEH, IPU

pelIeHnH 3a1a4 U3 IpYrux y4eOHbIX

MPEeIMETOB U 3a/1a4 U3 peaibHOU KU3HU;

BBIpaXaTh POPMYIIaMHU 3aBUCHMOCTH

MEX1y BEJIMYUHAMU;

[P 06. YMeHue pematbh TEKCTOBbIE OK 01 - OK 07, VYeTHBII onpoc

3a/1a4d pa3HbIX TUIIOB (B TOM YHCIIE Ha TIK1.1, IIK 3.1 Maremarndeckuii IUKTAHT
IIPOLIEHTHI, JOJIU U YacTH, Ha IBUIKEHUE, WnnuBuayanbHast
paboTy, CTOUMOCTh TOBAPOB U YCIYT, camocTosTenbHas padboTa
HaJIOTH, 3a/1a4M U3 00JIaCTH yIIpaBJICHUS [IpakTuueckue padboTsl
JTUYHBIMHU U CEMEHHBIMU (DUHAHCAMMU ), KonTponbnas pabora
COCTaBJISITh BBIPAXKEHUSI, ypABHEHUS, DK3aMeH

HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO

3aJ1a4uM, UCCIIE0BATh MOTYYEHHOE

pELIEeHNE U OLIEHNUBATh

MIPaB0N0I00HOCTh PE3YNIbTATOB;

I1P 07. YMmenue onepupoBarhb OK 01 - OK 07, VYeTHBIN onpoc
NOHATUAMU: cpeanee apupmernueckoe, | [1K1.1, TIK 3.1 MareMaTHu4ecKuil TUKTAaHT
Me/iMaHa, HauboJiblee 1 HauMeHbIee NunuBuayanbHas
3HAYEHUs, pa3Max, IUCIEePCHUs, camocTosTeNnbHas padboTa
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO [IpakTuyeckue paboThl
Habopa; yMeHUE U3BJIEKaTh, KonTponbhas padora
MHTEpPIPETUPOBATh HHPOPMALIUIO, OK3aMeH
MPEeACTaBICHHYIO B TaOIUIIaX, HA

auarpammax, rpadukax, OTpaxaronryro

CBOMCTBA pealibHbIX MPOLECCOB U

SBJICHUI; IPEJICTABIATh HH(OPMALIHIO C

TTOMOIIIBIO TAOJIHIT U TUATPAMM;

HCCIIEI0BaTh CTAaTUCTUYECKHE JaHHBIE, B

TOM YHCJIE C IPUMEHEHUEM TpadudecKuxX

METOJIOB M 2JIEKTPOHHBIX CPEJCTB;

IIP 08. VYMeHue onepupoBaTh OK 01 -OK 07, VYeTHBII onpoc
MOHATUSIMU: CIIyYalHBIN OIBIT U TIK1.1, TIK 3.1 Maremarudeckuii TUKTaHT

cllydaifHOe COOBITHE, BEPOSITHOCTh
CIIy4aitHOTO COOBITHS; YMEHHE
BBIYUCIISITH BEPOSTHOCTD C
UCTIOJIb30BaHUEM IPahUIECKUX METOJIOB;
MPUMEHSTH (POPMYJIBI CIIOKEHUS U
YMHOKEHHUS BEPOATHOCTEH,
KOMOUWHATOPHBIC (DAKTHI 1 POPMYIIBI TIPH

NunuBuayanbHas
caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH
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pEIICHNH 33J1a4; OIICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIYYaliHBIMH BEJIMYMHAMHM;, YMCHHE
MIPUBOJIUTH TIPUMEPHI TIPOSBICHHS
3aKOHA OOJIBIIMX YHCE B PUPOIHBIX H
OOI1IECTBEHHBIX SBJICHUSX;

ITP 09. YMenue onepupoBaTh OK 01 —OK 07, VYcrHblil onpoc

MOHATUSAMM: TOUKa, psimas, iockoctb, | [TKI1.1, T1IK 3.1 MareMaTH4eCKUM JUKTAHT

MIPOCTPAHCTBO, ABYTPAaHHBIN YTOJI, NunuBuyanpHas

CKpEUIUBAIOIIHNECS MPSIMbIE, camocTosTeNbHas paboTa

MapajuieIbHOCTh U MEPIICHAUKYISIPHOCTh [IpakTrueckue paboThI

MPSIMBIX U IJIOCKOCTEH, YTOJl MEXIY KonTponbHas pabora

MPSIMBIMU, YTOJI MEKTY MIPSIMOM U DK3aMeH

IJIOCKOCTBIO, YTOJI MKy TUIOCKOCTSIMH,

paccTostHUuE OT TOYKH JI0 IJIOCKOCTH,

paccTostHuEe MEXIY PSIMBIMH,

paccTosiHuEe MEXTY IIIOCKOCTAMU;

YMEHHUE UCII0JIb30BaTh MPU PEIICHUN

3a/1a4 U3y4eHHbIe (aKThl U TEOPEMBI

IJITAHUMETPUH; YMEHHUE OLICHUBATh

pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

P 10. VYmenune omnepuposars | OK 01 — OK 07, VYeTHBII onpoc

MOHATUSIMH:  MHororpanHuk, cedenue | [IK1.1, TIK 3.1 MareMaTU4eCKUi TUKTAHT

MHOTOTpPaHHUKA, KyO, MapauieNIeIuIeI, NunusuayanpHas

pu3Ma, MUpaMH/Ia, durypa u camocTosTenbHas paboTa

MOBEPXHOCTh  BpallleHUs,  UJIUHAP, [IpakTrueckue paboThI

KoHyc, mmap, cdepa, cedeHuss (GUTYpHI KonTponbnas pabota

BpaleHusi, IJIOCKOCTh,  KacaroIllasics DK3aMeH

chepbl, LUUIUHApPA, KOHYyCa, TUIOIMIATh

MOBEPXHOCTH  THUPAMHIBI,  MPU3MBI,

KOHyca, IIWIMHApA, IUIOMAas CQepsl,

o0BeM KyOa, IPSIMOYTOJIBHOT'O

napajiejenuneaa, TupamMuabl, MPU3MBIL,

UUJTUHAPA, KOHyca, IIapa; yMEHHE

M300paxarthb MHOTOI'paHHHUKHU U

TMOBEPXHOCTU BpAIICHUS, UX CEUYCHHS OT

pyKH, c TMOMOIIBIO YEPTEKHBIX

WHCTPYMEHTOB U JJICKTPOHHBIX CPEJICTB;

YyMEHUE pacno3HaBaTb CUMMETPHUIO B

MPOCTPAHCTBE, YMEHHE paclO3HABaTh

MPaBUJIbHBIE MHOTOTPAHHUKH;

P 11I. YMmenne omnepuposats | OK 01 — OK 07, VYeTHbII onpoc

MOHATUAMM: JBMKeHHe B mpoctpaHcTse, | [TK1.1, ITK 3.1 Maremarudeckuii TUKTaHT

Mofo0HbIe (QUTyphl B IMPOCTPAHCTBE; NunuBunyansHas

HCTOJIb30BaTh  OTHOIIEHWE  TUIONIAIeH camocTosTenbHas paboTa

MOBEPXHOCTEH W OOBEMOB TOIOOHBIX [IpakTrueckue paboThI

¢buryp npu perieHuu 3aaay; KonrponsHas pabora
DK3aMeH

[P 12. VYmenne  Berumcaars | OK 01 — OK 07, YcrHbIi onpoc

reomerpuueckue  BenuuuHbl  (mnuHa, | [1K1.1, T1K 3.1 Marematnyeckuii TUKTAHT

yroi, IUIOmaAb, O00beM, IJIOMIA/db NunuBuayanpHas

caMOCTOSATENIbHAs paboTa
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MOBEPXHOCTH), HCIONB3Ys HU3yUCHHBIC
(hOpMYITBI U METO/IBI;

[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

P 13. VYmenune omnepuposars | OK 01 — OK 07, VYeTHbII onpoc
noHsaTUsIMH: mpsiMoyroibHas cuctema | [TIK1.1, TIK 3.1 MaremaTuyecKuid TUKTAHT
KOOPJAMHAT, KOOPJUHATHI TOUYKHU, BEKTOP, NnnusuayanbHas
KOOpPIUHATHI BEKTODA, CKaJIsIpHOE camocrosTeNnbHas padboTa
MIPOU3BENICHUE, YTOJI MEX]Yy BEKTOpaMHU, [IpakTrueckue paboThI
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA KounTponbhas pabora

Ha 4YHCIIO;, HAXOJWTh C IIOMOIIBIO DK3aMeH

W3Y4YEHHBIX bopmyn KOOPJUHATHI

CepeIUHbl OTPE3Ka, PACCTOSIHUE MEXITY

JIByMsI TOUKaMH;

I1IP 14. Ywmenue BeiOupars noaxonsamumii | OK 01 — OK 07, VYeTHbII onpoc
M3Yy4YEHHBIN MeTon Juisl peweHus 3aaauu, | [IK1.1, I[IK 3.1 Maremarnyeckuii IUKTAHT

pacro3HaBaTh MaTeMaTudeckue (HakThl U
MaTEMaTUYECKUE MOJIEH B IPUPOIHBIX U
OOIIIECTBEHHBIX SBIICHHUSX, B HUCKYCCTBE,
YMEHHE IIPUBOJIUTH IIPUMEPBI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON
Y MUPOBOI MaTeMaTU4eCKONW HayKH.

NuauBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTuueckue padboTsl
KontponbHas padota
DK3aMeH




