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1. MACHOPT PABOYEM ITPOTPAMMBI YYEBHOM JUCHUITJIUHBI
«MATEMATHUKA»

1.1. MecTo yueOHO# TUCUMIVIMHBI B CTPYKTYpPe 00pa3oBaTeibHOi nporpammbl CITO

Oomeobpa3oBarenbHas yueOHas AUCUUIUIMHA «MaTemaTtuka» SBIseTcs 00s3aTeIbHON
4acThIO0 00111€00pa30BaTEIHFHOTO IUKJIA OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI B COOTBETCTBUH
¢ ®I'OC no cnennansroctd 09.02.06 «CeTeBoe U CUCTEMHOE aAMUHUCTPUPOBAHUE.

1.2. Hean 1 miiaHupyemMbie pe3yabTAThbl 0CBOEHHS YUeOHOI JUCHMIIIIMHbI

1.2.1. Hean y4eOHOH MUCHMIUIMHBI B COOTBETCTBMH ¢ coaep:xanuem DOII

COO

Conepxanue nporpamMbl «MaTeMaTHKay HaIlpaBIICHO Ha JTOCTIKCHHE CIIETYIOITUX
LEJeu:

- (QopmupoBaHWE TCHTPAIBHBIX MAaTEMAaTHUCCKUX TMOHATHHA (YHCIO, BEINYHHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEpPOSTHOCTh, (QYHKIUSA), 00ECIeYNBAIOIINX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00YJarOIIUXCS;

- MOojABEIEHHE 00YJArOIIMXCS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKHd M OKPY)KaIoIIero MUpa, TOHUMAaHHE MAaTeMaTHKH KaK YacTH OOUIeH KyJIbTyphI
YeII0BEYECTBA,

- pa3BUTHE WHTCUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEIOBATEILCKIX YMEHHM, KPUTUYHOCTH MBIIIUICHHUS, HHTEpeca
K U3YYCHHUIO MaTEMATHKH;

- ¢dopmupoBanre (YHKIIMOHATLHOM  MaTEMaTHYECKOH TPaMOTHOCTH:  YMEHUS
pacro3HaBaTh MaTeMaTUYECKHE aCTIEKThl B PEANBHBIX )KM3HCHHBIX CHTYAllUSX M MPH W3YUCHUH
JIPYTUX Y4€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyITUPOBATH
UX Ha s3bIKE MAaTEeMAaTHKH W CO3JaBaTh MaTeMaTHYECKHUE MOJIENN, MPUMEHSATh OCBOCHHBIN
MaTeMaTHYECKU anmapart JiJIs pEIICHUs TPAKTHKO-OpPUEHTUPOBAHHBIX 3aa4, HHTEPIPETUPOBATh
Y OIICHUBATH TIOJTYYCHHBIC PE3YJIbTaTHI.



1.2.2. [li1anupyeMble pe3yJbTaTbl 0CBOEHHsI 0011e00pa30BaTeJbHOM Y4eOHOW JUCHMILIMHBI B COOTBETCTBHHU € TPeOOBAHUAMMU
®I'oC COO u o1OoC C11IO

Koa n HaumeHoBaHue
¢opMupyeMbIX KOMIIETEHIUI

HHaHpreMble PE3YJbTATHI OCBOCHUA TUCIHHUIIJIMHBI

JIMYHOCTHBIE pe3yJabTarThbl

MeTanpeaMeTHbIe pe3yJabTaThl

IIpeameTHBbIE pe3yabTaThl

OK 01. Brioupats criocoOb!
pemIeHus 3aaaq
npodeccruoHaTEHOM
JIeSITEJIbHOCTH IPUMEHHUTENTLHO
K Pa3IMYHBIM KOHTEKCTaM

OK 02. Ucnons3oBath
COBpEMEHHBIE CPEJICTBA ITIOHCKA,
aHaJM3a U MHTEpIIpeTannu
nH(pOpMaNUY U
nH(pOpMAINOHHbBIE TEXHOIOTHH
JUISL BBITIOJTHEHUS
po¢eCCHOHATBHBIX 33134,

OK 03.

[TnanupoBath U pean30BEIBATH
coOcTBeHHOE PO EeCCHOHATTBHOE
W JIMYHOCTHOE Pa3BUTHE,
NpeANPUHIMATEIbCKYFO
JIeSITENIbHOCTD B
npodeccroHansHOH chepe,
UCIIONIb30BaTh 3HAHMUS 110
TIPaBOBOW M (PHMHAHCOBOM
I'PaMOTHOCTH B Pa3IM4HBIX
KM3HEHHBIX CUTYalusX;

OK 04.

D¢ddexTrBHO B3aNMOICHICTBOBATH
n paboTaTh B KOJJICKTUBE U
KOMaH/Ie;

OK 05.

OcCymiecTBIATh YCTHYIO U
MUCbMEHHYI0 KOMMYHHKALIUIO Ha
rOCY/IapPCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEH

JIP 01. I'paxxmaHCKOE BOCIIUTAHHE:!
c(hOpMHUPOBAHHOCTb TPAKIAHCKOH MO3UINN
00ydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOTrO
o01ecTBa, NpeICTaBIeHNE 0 MaTEMaTHIECKIX
OCHOBaX (hYHKI[MOHHPOBAHUS Pa3INUHBIX
CTPYKTYP, SIBJICHHUH, IPOLEAYP TPAXKIAHCKOTO
oOrmiecTBa (BEIOOPBI, OMPOCHI U PYTOL),
YMEHHE B3aMO/ICHCTBOBATH C COIMATBHBIMA
MHCTUTYTaMH B COOTBETCTBHU C UX
(GYHKIMAME 1 Ha3HaUCHHEM;

JIP 02. [TaTproTHYECKOE BOCIIUTAHUE:
c(hOpMHUPOBAHHOCTH POCCHHCKOM
TpakAaHCKOH HACHTHYHOCTH, YBAXKEHHS K
IIPOLIIIOMY U HACTOALIEMY POCCUNUCKON
MaTEeMaTHKH, IIECHHOCTHOE OTHOILCHUE K
JOCTHKEHHSM POCCHHCKUX MaTEMaTHKOB H
pOCCUNCKONM MaTeMaTU4EeCKOM IIKOJIbI,
HCIIOJIb30BAHKE 3TUX JIOCTIDKEHUI B IPYTUX
HayKaX, TEXHOJIOTHUsX, chepax IKOHOMHKH;
JIP 03. IyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:
OCO3HAHHE AYXOBHBIX IEHHOCTEH
poccuiicKoro HapoJia, ChOPMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMS, STHIECKOTO
TIOBE/ICHHS, CBA3aHHOTO C MPAKTHIECKUM
MIPUMEHEHHUEM JOCTHKEHUH HAYKH 1
JeSITeIbHOCTRIO YUEHOT0, OCO3HAHUE JTMIHOTO
BKJIaJla B IOCTPOEHHUE YCTOMUNBOTO
Oymymiero;

JIP 04. DcreTndeckoe BOCIIUTaHUE:
9CTETHYECKOE OTHOILICHNE K MUPY, BKJIFOYAs
SCTETHKY MaTeMaTH4eCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PELICHUH, PacCyKACHHH,

MP 01. ChopmupoBaHOCTb
MTO3HABaTENbHBIC YHUBEPCAIbHBIC
y4eOHbIC IEHCTBUS: 0a30BbIe
JIOTHYECKHe I CTBHUS: BBISBIATH U
XapaKTepU30BaTh CYIICCTBEHHbBIC
MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHUN, OTHOLLIEHUH MEXY
MOHATUAMH, (HOPMYITHPOBATH
OTIpe/IeIICHNS TIOHATHH, YCTAHABINBATh
CYILIECTBEHHBIN MTPU3HAK
KIaccu(pUKaIui, OCHOBAHHUS JIJIS
0000IIeHNS ¥ CPaBHEHUS, KPUTEPHH
MIPOBOIMMOTO aHAJI3a; BOCTIPUHIMATH,
(hopMyIHpOBATH U MPEOOPa3OBHIBAT
CYXKACHUA: YTBCPAUTCIIbHBIC U
OTpHULIATECIBHBIC, CIUHUYHBIC, YACTHBIC U
06IlII/Ie, YCJIOBHBIC, BBIABJIATH
MaTeMaTHYeCKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U IPOTHBOPEYHS B aKTax,
JAaHHBbIX, Ha6J'IIOI[eHI/I$[X n
YTBEPKICHISIX, IPEIIaraTb KPUTCPHH
IUTSA BBISIBIICHUSI 3aKOHOMEPHOCTEH |
MIPOTHBOPEUHIA; ACTATh BEIBOIBI C
HCTIOJIb30BaHUECM 3aKOHOB JIOTHKH,
JETYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKITFOUCHHUH 10
aHaJIOTUH; IPOBOJUTH CaAMOCTOATEIIbHO
JIOKa3aTeIbCTBA MAaTEMaTHYECKIX
YTBEPKICHUH (TIPSIMBIE H OT
MIPOTHBHOTO), BEICTPANUBATh
apryMeHTaluIo, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBEIBATH
COOCTBCHHBIC CYXIICHUS U BBIBOJIEI;
BBIOMPATH CTIOCO0 pereHus yaeOHon

IIP 01. Yrcna v BEIYUCICHHUS:

cBOOOTHO OTIepHPOBATH MTOHATHSIMHU:
panroHaIbHOE YHCIIO, OeckoHeuHast
epuouIecKast IpoOB, MIPOLIEHTHI,
HppaLMOHAILHOE YUCIIO, MHO>K€CTBa

palMOHANBHBIX M JEHCTBUTENBHBIX YHCEII,
MOJyJIb I€HICTBUTEJILHOTO YHCIIA;

NPUMEHATH APOOU M TPOLEHTHI IS PEeIICHHS
NPUKITAAHBIX 3a/]ad W3 Pa3IMYHBIX OTpacieH
3HAHUU U peasbHON XKU3HU;

NPUMEHATh  NPUOIMKEHHBIE  BBIYUCIICHUS,
IpaBWiia OKPYIJICHWS, NPHKHIKY W OIEHKY
pe3ynbTaTa BEIYUCICHNUH;

CBOOOIHO OIIEPUPOBATH MOHSATHEM: CTENEHb C
LEITBIM HOKa3aTeseM, UCIIOJIb30BaTh
MOIXOASAIIYI0 (hOPMY 3alUCH JCHCTBHUTEIBHBIX
yucesa g peIICHUA IMPAaKTUYCCKUX 3adad Hu
NpEeACTABJICHUA JaHHBIX,

cBOOOTHO OTIepPHPOBATH MIOHATHEM:
apudMeTHIeCKUi KOpPEHb HaTypaJIbHON
CTEIEHY;

CBOOOIHO OIIEpPUPOBATH MOHSATHEM: CTENEHb C
panMoHaIbHBIM IIOKA3aTelIeM;
CBOOOIHO OTEPUPOBATH MOHITHSMHU: JIOTapUPM

qucna, JECATUYHBIC " HaTypaJibHbIC
JorapupMBL;

CBOOOIHO ONEpHUPOBaTh MOHATHUSAMH: CHHYC,
KOCHHYC, TaHIeHC, KOTaHI'€HC YHCIIOBOTO
apryMeHTa;

OIIepHPOBATh HOHATHAMU: ApKCHHYC,
ApPKKOCHMHYC W apKTaHreHC  YHCJIOBOTO
apryMeHTa.

CBOOOIHO OIIepHPOBATh HOHATHAMM:
HATYpaJIbHOE M LEJOoe 4YHCIIO0, MHOXKECTBa




COLIMAJIBHOTO U KYJIBTYPHOI'O
KOHTEKCTA;

OK 06.

[IposiBnATH rpaXk1aHCKO-
MATPUOTHIECKYIO TTIO3UITHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MTOBEJICHUE Ha OCHOBE
TPaTUIIMOHHBIX POCCHHCKUX
JTyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHHU3ALNU
MEXHAIIMOHAIbHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
MIPUMEHSTh CTaHAAPTHI
AHTHKOPPYMIIHOHHOTO
TTOBEICHIS,

OK 07. CozneiicTBOBaThH
COXPaHCHHIO OKpPY KaloUIeH
CpelBl, pecypcocOepexeHHIO,
MIPUMEHSTH 3HaHUA 00
M3MEHEHUHU KIIUMaTa, MPUHIIUIIBI
0epexITMBOTO MPON3BO/ICTBA,
3¢ GEeKTHBHO ICHCTBOBATH B
YpE3BbIUAHHBIX CUTYAIUSX;
MK 1.1. JIokyMeHTUPOBAaTh
COCTOSIHUS
HHPOKOMMYHUKAITHOHHBIX
CHCTEM U HX COCTaBJISIONIUX B
mporiecce HalaIKu U
9KCIUTyaTaIHH.

IIK 3.1. OcymecTBasTh
MPOEKTUPOBAHUE CETEBOM

HHPPACTPYKTYPHI

BOCIIPUMMYHMBOCTh K MATEMaTHYECKUM
acIIeKTaM Pa3IMYHBIX BUIOB HCKYCCTBA;

JIP 05. ®usuueckoe BOCIUTAHUE!
c(hOpMHUPOBAHHOCTD YMEHHUS IPHUMEHSTh
MaTeMaTHYeCKHe 3HAHUS B MHTEPecax
3JI0pOBOTO M Oe30macHOro 00pa3a )KU3HH,
OTBETCTBCHHOE OTHOILICHHE K CBOEMY
3JI0pPOBBIO (3AOPOBOE MUTAHHUE,
cOamaHCHPOBAaHHBIHN PEXUM 3aHATHH U
OTIpIXa, peryisipHas pusndeckas
aKTHBHOCTb), (puznueckoe
COBEpLICHCTBOBAHUE MPH 3aHATHAX
CIOPTUBHO-0310POBUTEIILHOMI
JIeSITeNTbHOCTBIO;

JIP 06. TpynoBoe BOCIIUTaHUE:

TOTOBHOCTH K TPYZy, OCO3HAaHHE IIEHHOCTH
TPYROIIOONS, HHTEpeC K Pa3sTHIHBIM chepam
IpoQeCCHOHANBHOMN NESTENFHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOH H e
TIPWIIOKEHUSIMH, YMEHHUE COBEPIIAThH
0CO3HaHHBIH BBIOOD Oymyiiel npodeccuu n
peaIn30BbIBATh COOCTBEHHbIE KU3HEHHBIE
IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTH4ecKoMy 00pa30BaHHIO U
caM000pa30BaHUIO HA IPOTSIKEHUN BCEH
’KHM3HHU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B
pEILICHUH NPAaKTHYECKUX 33/1a4
MaTeMaTH4eCKON HalpaBJICHHOCTH;

JIP 07. Dxosornueckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTb 3KOJIOTHYECKOH
KyJIbTYpBI, IOHUMAaHUE BIUSHUS COL[HATIBHO-
HKOHOMHYECKHX ITPOIIECCOB Ha COCTOSIHUE
TIPUPOJTHOM U COLMANIBHOM Cpeibl, 0CO3HAaHHE
rJ100aJBHOTO XapaKTepa dKOJIOTHIECKUX
npo0JieM, OpHeHTaIMsI Ha IPUMEHEHNE
MaTeMaTUYeCKUX 3HaHHUH IS pelIeHus 3a1aq
B 00JIaCTH OKpY>KaroILIeH Cpeibl,
IUITAHUPOBAHUE TTOCTYIIKOB U OIIEHKH HX
BO3MOXHBIX MOCJIEACTBUH ISl OKpY Karolen
cpensl;

3a7a4M (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHHS, BEIOUPATDH
HanOosIee MOXO I C yUEeTOM
CaMOCTOSATEITEHO BBIICIICHHBIX
KpUTEpHEB); Da30BbIe
Hccsae10BaTe/IbCKHe AeiicTBUA:
HCTIONIB30BaTh BOMPOCHI KaK
HCCIICIOBATEILCKUI HHCTPYMEHT
MMO3HaHUsA, ((OPMyTHPOBATH BOIIPOCHL,
(buKCUpYOIIUE TPOTHBOPEUHE,
npo0OJieMy, ycTaHaBIMBaTh UCKOMOE U
JlaHHOE, (POpMHUPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO ITO3HIIHUIO,
MHEHHE; IPOBOIUTH CAMOCTOSATEILHO
CIUTAaHUPOBAHHBINA YKCTICPHUMEHT,
HCCIICIOBaHME TI0 YCTAaHOBJICHUIO
0COOCHHOCTEH MaTeMaTHIECKOTO
00BEKTa, SIBJICHUS, TIPOIIEcca,
BEISIBIICHHUIO 3aBHCHMOCTEH MEXITy
00BEKTaMU, SIBICHUSIMH, TIPOLIECCAMI;
CaMOCTOATENFHO (POPMYITHPOBATH
00001IeHNS ¥ BEIBOJBI IO Pe3ysIbTaTaM
MIPOBEJIEHHOTO HAOIIOICHNS,
HCCIIeIOBaHMs, OLICHUBATH
JIOCTOBEPHOCTD TTOJTyYEHHBIX
Pe3yNbTaTOB, BHIBOAOB U 0000IIEHNH;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
Ipo1ecca, a TAKXKe BBIIBUIaTh
TIPEATIOIIOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCJIOBUSIX; padoTa ¢
ungopmManmeii: BEIBIATH NeQUIUTHI
nH(GOpPMAINH, TaHHBIX, HEOOXOIUMBIX
JUTA OTBETA Ha BOTIPOC M JUIS PELICHUS
3a/1a4yu; BRIOMpATh HHPOPMAIIHIO U3
HNCTOYHHKOB Pa3IMYHBIX THIIOB,
aHAITM3UPOBATh, CHCTEMaTH3UPOBAThH 1
HHTEPIPETHPOBATH MH(POPMAITIIO
pas3IMuHBIX BUJIOB U opm
NIPEACTABIICHUS; CTPYKTYpHPOBAThH
nHPOPMANNIO, IPENICTABIIATE €€ B

HATypaJbHBIX M LEJBIX YHUCEN, UCIOJIb30BaTh
IpU3HAaKU JAenuMoctu nensix uucen, HOI u
HOK nHatypanbHBIX uucen A pelleHus 3ajad,
MIPUMEHATH AIrOpuT™ EBKITH A,

CBOOOIHO OMEPHUPOBATH MOHSITHEM OCTaTKa IO
MOJYJNIO, 3alHCHIBaTh HATypaJbHBIE YHCIA B

Pa3IMYHBIX MO3ULIUOHHBIX cucremMax
CUMCIICHUS;

cBOOOTHO OIIEpHUPOBATH MOHATHAMM:
KOMILIEKCHOE YHCIIO u MHOKECTBO
KOMIUIEKCHBIX qHUCe, MpeICTaBIATh
KOMIUIEKCHBIE 4YHCIa B anredpandyeckod U
TPUTOHOMETPUYCCKOH  (opme,  BBINOJIHATH
apudMeTHYCCKUEe  Omepaluu ¢ HAMH U

n300pakaTh Ha KOOPJUHATHON TJIOCKOCTH.
P 02. YpaBHeHMs U HEPABEHCTBA:
CBOOOIHO OIIEPUPOBATh MOHATHAMH: TOKAECTBO,

YpaBHCHHC, HCPABCHCTBO, PaBHOCHUIIbHBIC
YpaBHCHUSA u YpaBHCHUA-CIICACTBUA,
PAaBHOCHUJIbHBIC HCPABCHCTBA,

NPUMEHATL  pa3JIMYHbIC  MCETOJbl  PCHICHUA

palMoHaIbHBIX U JpoOHO-palMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB ISl
pelieHns HEPaBeHCTB;

CBOOOIHO ONEPUPOBATH MOHATUAMH: MHOTOWICH
OT OJHOW MEPEeMEHHOM, MHOTOWIEH C IIEJIbIMU
KOd(ppHUIIECHTAMH, KOpHH MHOT'OYJICHA,
MIPUMEHSTDH JIeJICHHEe MHOTOYJIEHAa HA MHOTO4JIEH
¢ ocTaTKoM, Teopemy be3y u Teopemy Buera st
peuieHus 3aaay;

CBOOOJTHO ONEpPUPOBATH TOHATHSAMHU: CHUCTEMA
JIMHENHBIX ypaBHEHUH, MaTpULIa, ONPEIEIUTEND
MaTpullsl 2 X 2 U ero reOMeTpUIECKUI CMBICI,
HCIOJIb30BaTh CBOMCTBA OIIpeAETUTeNs 2 X 2 JIIst
BBIYMCIICHUSI  €r0  3HAueHUs, [PUMEHSITb
ONpeNeNuTea s peuleHus  CHCTEMBI
JIMHEHHBIX YpaBHEHHUI, MOJIETTUPOBATh
pealbHbIE CUTyallUd C IIOMOILBIO CHCTEMBI
JIMHEWHBIX YpaBHEHUH, HUCCIEN0BATh
TIOCTPOCHHBIE MOJIEJIM C TOMOIIBIO MaTpPHI] U




JIP 08. IleHHOCTH HAYYHOT'O MO3HAHHUSA:
c(OpMHUPOBaHHOCTH MHUPOBO33PEHHS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH M OOLIECTBEHHON MPAKTHKH,
NOHMMAaHHe MaTeMaTHYeCKON HayKH KaK
cepbl 4eIOBEUSCKOH eI TebHOCTH, ITATIOB
€€ Pa3BUTHUS ¥ 3HAYMMOCTH U1 Pa3BUTHS
[UBUII3ALIIH, OBJIAJICHHE SI36IKOM
MaTeMaTHKU U MAaTEMaTUYECKOHN KyJIbTypOou
KaK CpeJICTBOM [O3HAHMsI MUPA, TOTOBHOCTb
OCYILIECTBIISITH IPOSKTHYIO U
HCCIIEI0BATENbCKYIO JeATeIbHOCTh
WHIMBHYAJILHO U B TPYIIIE.

pa3iIu4HbIX (hopMax, HILTFOCTPUPOBAThH
rpaduuecKy; OLCHUBATH HAJIC)KHOCTh
HHPOPMAIIUH 110 CAMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM KPUTEPHSIM.

MP 02. CdopmupoBaHbl  yMeEHUS
KOMMYHHUKATHBHBIX YHUBEPCATbHBIX
Y9eOHBIX JIEACTBHIL: oomenne:
BOCIIPHHUMATh H (bopMyTHUpOBaTH
CYXJIEHUSI B COOTBETCTBUH C YCIOBHUSIMU
A UeaaMu  OOLIEHHUs, SCHO, TOYHO,
IPaMOTHO BBIPaXKAaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U IIUChMECHHBIX TEKCTAX, 1aBaTh
ITIOSICHCHUA 110 XO[ly pemeﬂnﬂ 3aJa4yu,
KOMMCHTl/IpOBaT]) HOJ'Iy‘-leHHblﬁ
pe3yibTaT; B X0/ie 00CyKIeHHS 3a1aBaTh
BOMPOCHI TI0 CYIIECTBY 0OCYXIaeMoit
TEMbI, MPOOJEeMBbI, pelIaeMoil 3aaauu,
BBICKA3bIBATL MIEH, HAIlCJICHHBIE Ha
MOUCK pEIICHHS, COIMOCTABISITE CBOU

CYXKICHHS C CYXICHHSIMH JIpYTUX
YYaCTHHKOB JWanora, oOOHapyXHBaTh
pa3nuuve W CXOJICTBO IMO3MILMH, B
KOppeKTHOil  ¢dopme  (GopMyIHpOBaTh
pasHoryIacus, CBOHU BO3PAKCHHUS;
MpEACTABIIATH PE3YIbTAThI peuIcHuA
3aJaud, HKCIEPUMEHTA, HCCIIEeIOBAHMUSA,
NIPOEKTa, CaMOCTOSTENBHO  BEIOMpATh
(dopMaT BBICTYIUIEHHS C Y4ETOM 3a/1ad
IIpe3eHTa1N u ocoOeHHOCTeH
ayIUTOPUU; COBMeCTHasl
AesITeJIbHOCTh: MOHMMATh "
UCTIONb30BaTh nperuMyliecTBa
KOMaH/IHOW M WHAWBUIYaJbHOW paboThI
npu  pemieHuHM — y4eOHBIX  3ajad,
NIPUHUMATh LeNb COBMECTHOM
JIeSITeNTbHOCTH, ITaHUPOBATh
OpraHM3alMI0  COBMECTHOW  paboTBhI,
pactpenenirts BHIBI pabor,

JIOTOBapUBATHCSI, OOCYKIATh MPOLECC U
pe3ynpTaT paboThl, 0000mAaTh MHEHUS

ONpeIeIIUTENCH,
TIOJTYYEHHBIH pe3yiIbTaT;
HCIOJIb30BaTh CBOICTBAa NEHCTBUN C KOPHIMH
Ut TipeoOpa3oBaHus BEIPAKECHUH;
BEITIOJTHATH npeoOpa3oBaHusL
BBIPAXKEHUH, CcoJiepIKaIuX
paIMOHABFHBIM ITOKa3aTeleM;
HCTIONB30BaTh  CBOWCTBA  JOTapu(MOB I
mpeoOpa3oBaHMsL JOTapUPMITIECKIX
BBIPAJKEHU;

cBOOOHO OIepUpOBaTh HOHATHSIMH:
UppalroHaJIbHEIE, NOKazaTeJbHbIe U
norapuMHUYECKUe YpaBHEHHMS, HaXOAUTh HX
pelieHusT ¢ IIOMOINBI0  PaBHOCHJIBHBIX
MIEPEXO00B I OCYIIECTBIISS IPOBEPKY KOPHEH;
MPUMEHSITh OCHOBHBIC ~TPUTOHOMETPUICCKUE
(bopMybt TUTS mpeodpa3oBaHusL
TPUTOHOMETPHUYCCKIX BHIPAKCHHL;
cBOOOTHO OTIepPHPOBATH
TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMCHATH
HeoOxoaumble  (GOPMYJbI  [UIL  pELICHHs
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
YPaBHECHUI;

MOJICTIMPOBATh PEAIbHBIE CUTYallMH Ha SI3bIKE
anreOpbl, COCTABJIATh BBIPAXKCHUS, YPaBHEHUS,
HEpaBEHCTBA II0 YCIOBHUIO 3a][a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIU C  HCIOJh30BAHUEM
anrnapara ajreopsl.

cBOOOHO OIIepUpOBaTh MTOHATHUSIMHU:
UppalnroHaJIbHEIE, TOKa3aTebHbIe n
norapu()MUYecKie HEpaBEHCTBA, HAaXOIUTh HX
pelmleHuss ¢ T[OMOINBI0  PaBHOCHIBHBIX
MIEPEX00B;

OCYIIECTBIISITE OTOOp KOpHEH NpH pEIICHUU
TPUTOHOMETPHUIECKOTO YPaBHEHHUS,;

cBOOOIHO OIepUpOBATH MOHSTHEM
TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXomuMBIe  (QOPMYNBI  UIi  peIIeHHs
OCHOBHBIX THTIOB TPUTOHOMETPHIECKHIX
HEPaBEHCTB;

MHTEPIPETHPOBAThH

YHUCIIOBBIX
CTCIICHU C

IIOHATHUCM




HCCKOJIBKHUX J'IIO,HGﬁ; y4aCcTBOBaTb B

IPYMIOBBIX ¢dopmax paboTsI
(obcyxneHus, o0MeH MHCHHIA,
"MO3rOBBIE ~ WITypMB" W  HHEIE),
BBIIIOJIHATH CBOKO 4YacTb paboOThl |
KOOPAWHUPOBATH CBOM  JCHCTBHSA C

ApYruMu 4JICHAMHU KOMAaHJBI, OLICHUBATH

KauyeCcTBO CBOETO BKJIaga B OOIIHH
MIPOAYKT o KPUTEPHSIM,
chopMyITHPOBAHHBIM Y4aCTHUKAMHU
B3aMMOICUCTBHUS.

MP 03. CchopmupoBaHOCTh
PETYISATHUBHBIX YHUBEPCATBHBIX YICOHBIX
TeHCTBHIL: CaMOOPraHU3aIMsA:

COCTAaBIATH IUIAH, AITOPUTM DEIICHUS
3amadd, BBIOMPATh CIIOCOO pemIeHHus C

YYETOM  HMEIOLIMXCS  PEeCypcoB |
COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh M KOPPEKTHPOBATh

BApUAHTBl PELIEHUH € Yy4YEeTOM HOBOM
nH}opManny; caMOKOHTPOJIb: BIaJeTh
HABBIKAMHU [O3HABATEIBHON pediekcun
KAaK OCO3HAHMS COBEPIIAEMBIX JIEHUCTBUUI
u MBICJINTCIIbHBIX mpoueccos, ux
pe3ynbTaToB,  BIAAeTh  crocobamu
CaMOIIPOBEPKHU, CAMOKOHTPOJIS Ipoliecca
U pe3yabTaTa peleHNs MaTeMaTHYECKON
3aJauu; MIpeIBUACTD TPYAHOCTH,
KOTOpBIE ~ MOTYT  BO3HHMKHYTb IpHU
pEIleHNH 3a1a4H, BHOCUTh KOPPEKTHBEI B
JIESTeIbHOCTH  HA  OCHOBE  HOBBIX
00CTOSITENICTB, JAHHBIX, HaHJCHHBIX
OmMOOK, BBIBICHHBIX  TPYAHOCTEH;
OIICHUBaTh COOTBETCTBHE pe3yibTaTa
nejin U yCJIOBUAM, O00BSACHATH MPpUYUHBI
JOCTHUKCHUSA HJIn HCIOOCTHXCHUA
pe3yIBTaTOB AEATEIBHOCTH, HAaXOIUTh
OIIHOKY, JlaBaThb OLIEHKY
PUOOPETEHHOMY OIIBITY.

CB06OIIHO OIICPUPOBATL MOHATHUAMU: CUCTEMA U
COBOKYITHOCTb ypaBHeHI/Iﬁ n HCPABCHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJICICTBUS,
HaXOJUTh PCIICHUA CUCTEMBI U COBOKyHHOCTCI\/'I

palOHATIBHBIX, UPPALHOHATIBHBIX,
MIOKa3aTEeIbHBIX u Jorapu(pMIIECKUX
YpaBHEHUH U HEPABEHCTB;

pemath  panuoOHANbHBIE, HPPAIMOHAIBHBIC,
MOKa3aTeIbHBIE, norapuMuUecKre u
TPUTOHOMETPUUYECKHE ypaBHEHUS u
HEpaBEHCTBA,  COJAEpXkKAaIlUe  MOAYIHM U
napaMeTpsl;

MPUMEHSATH rpadMuecKue METObI [UISl PEIICHHS
ypaBHEHHI M HEPaBEHCTB, a TaKkKe 3axad C
apaMeTpamMH;

MOJIEIIMPOBAaTh PEAIbHBIE CUTYallMH Ha SI3BIKE
anreOpsl, COCTABIATh BBIPAKECHUS, YPaBHEHUS,
HEpPaBEHCTBA M MX CHCTEMBI 110 yCJIOBHIO 3a]1a4H,
HCCIENOBaTh  IIOCTPOCHHBIE ~ MOJEIH  C
HCTIONIb30BAaHHEM amnmapara anreOpsl,
MHTEPIPETHPOBATH TOJIyYSHHBIN Pe3yIbTar.

P 03. ®yukumum u rpaduku:

CBOOOIHO ONEPUPOBATH MOHATHAMU: (DYHKIUS,
crocoObI 3a7aHus (PYHKIIMH, B3aUMHO 00paTHBIC
¢bynkiuy, komno3unus  QGyHkuui, rpaduk
GbyHKIMH, BBITIOJIHATH JJIEMEHTapHbIC
npeoOpa3oBaHus rpahuKoB QYHKITHI,
CBOOOIHO OIEpHUPOBATh MHOHSATHUSAMH: O00JACTbh
OTIpeJieTICHUs] U MHOXKECTBO 3HAaUeHUH (yHKINH,
HYJH ¢byHKIHH, MPOMEXYTKH
3HAKOIIOCTOSTHCTBA;

CBOOO/IHO OIIEPUPOBATH MOHSATHUSAMH: YETHBIC U
HeJeTHBIE (PYHKINH, TepUOAIMYEcKUe (YHKITHH,
MPOMEXKYTKU MOHOTOHHOCTH ¢byHKIUH,
MaKCUMyMBl ¥ MHHUMYMBI  (yHKUIHH,
HanOoJbIlIee U HANMEHBIIIEe 3HAaUeHNE () YHKITUU
Ha MIPOMEXKYTKE;

CBOOOIHO OIIEPUPOBATH MOHSITHUAMHU: CTEHCHHAS
GbyHKIMA ¢ HATYpadbHBIM W LENBIM
rmokasaresjeM, Tpaduk CTEIeHHONW (QYHKIHMH C




HATYpaJbHBIM U LENBIM IOKa3aTeseM, Tpadux
KOpHs N-OW CTeNneHW Kak (YHKIHMU OOpaTHOM
CTCIICHU C HATYpPaJbHBIM [TOKa3aTeIeM;
OTIepHPOBATH MTOHATHSMU: JTUHEWHas,
KBaJgpaTHYHas W IpOOHO-THMHEHHas (YHKIHUH,
BEITIOJTHATH DJIEMEHTApHOE WCCIEeIOBaHHE U
MTOCTPOCHHE WX IPaUKOB;

cB0OOOTHO OTIepHpPOBATH MTOHATHSMHU:
MoKa3aTelbHas U JorapudMudeckas (QyHKIHH,
UX CBO¥CcTBAa W TpaduKH, HUCIOJNB30BaTh HX
rpaduKu UTs peIICHHS yPaBHCHUM;

cBOOOHO OIepUpOBaThH MOHATHSIMH:
TPUTOHOMETpUYECKAst OKPY>KHOCTb,
OTpE/ICIICHUE TPUTOHOMETPUYCSCKUX (DYHKIUI
YHCIIOBOTO apryMeHTa;

WCTIONB30BaTh  Tpapuku  QYHKOUH 1
HCCIICIOBaHMS MPOIIECCOB U 3aBUCHMOCTEH IPHU
pEIIeHIH 3a1a9 U3 IPYTUX YICOHBIX MPEIMETOB
U peambHOH JKM3HH, BBIpaXaTh (QopMyIaMu
3aBHCHUMOCTH MEXITy BETHINHAM;

CTpOUTh TpaduKHd KOMIIO3MLUK (GYHKUMHA C
MOMOIIBIO  3JIEMEHTapHOTO HCCIEIOBaHHUI U
CBOMCTB KOMITO3UIIMH ABYX ()YHKIIHIA;

CTPOUTH TeOMETpHUYECKHe 00pa3bl YpaBHEHHH U
HEpPaBEHCTB Ha KOOPJIMHATHOM IJIIOCKOCTH;
cBOOOHO ONEpPUPOBATh TMOHATUAMHU: TpapuKU
TPUTOHOMETPHUICCKUX (PYHKIIUH;

NPUMEHATh (DYHKIUHM JUIS MOACIHPOBAHUS U
HCCIICIOBaHMS PEaTbHBIX IPOIIECCOB.

P 04. Hayana maTeMaTHYECKOTO aHaIn3a:

cBOOOIHO OIIepUPOBATH MTOHATHUSIMHU:
apudpmMeTHyecKas u reoMeTpuyecKast
mporpeccus, OCCKOHEUHO yObIBaromas

reoMeTpuueckasi Iporpeccus, JUHEUHbIH U
9KCHOHCHIMAIBHBIA POCT, (OpPMyNa CIOKHBIX
MIPOIICHTOB, UMEThH NMPEACTABICHNE O KOHCTAHTE;
WCTIONB30BaTh  TNPOTPECCHH ISl pPeIIeHHUs
peaNbHbIX 3a/1a4 NPUKIAJHOTO XapaKTepa;

cBOOOTHO OTIepHPOBATH MTOHATHSIMHU:
MIOCTIEIOBATENEHOCTB, Croco0BI 3aaHus
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MIOCJIEI0BATEIILHOCTEH, MOHOTOHHBIE u
OrpaHHYCHHBIE [I0CJICI0BATEILHOCTH, HOHUMATh
OCHOBBI 32pOXKAEHUSI MAaTEMaTHUECKOTO aHaN3a
KaK aHann3a 0ECKOHEYHO MaJIbIX;

cBOOOAHO OIepUpoBaTh MOHSITUSMH:
HeNpepbIBHbIE ~ (QYHKIMHM, TOYKH pa3pbiBa
rpadpmka GYHKOHH, AaCHMOTOTHI  Tpaduka
¢byHKIHNT;

cBOOOTHO OTIEPHPOBATH MOHATHEM: (YHKIIHSA,
HenpepbIBHAsI HAa OTpe3Ke, IPUMEHSTh CBOICTBa
HENpEepHIBHBIX (QYHKIUH IS peleHus 3a/1ay;
CBOOOIHO ONEpPHUPOBaTh MOHATUSIMH: IEpBas U
BTOpasi NPOM3BOJHbIE (DYHKINH, KacaTeibHas K
rpaduky QyHKIUY;

BBIYHCIIATH MIPOM3BO/IHBIE CYMMBI,
MPOU3BEICHUSI, YaCTHOTO U KOMITO3MIUH JBYX
GyHKIMA, 3HATH MPOU3BOJHBIC 3JIEMEHTAPHBIX
GyHKIHT;

HCIIONIb30BaTh [C€OMETPUYCCKUIH U (pU3nUecKuit
CMBICIT TPOM3BOAHOMN JIJISI PEIICHHS 3a/1a.
HCIIOJIb30BaTh [TPOU3BOIHYIO ISl HCCIIEIOBAHUS
(GYHKIMM Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJIUTh HANOOJIbIIIEe 1 HAUMEHbBILIEE 3HAYCHUSI
(GYHKIMM HENPEphIBHOW Ha OTpe3Ke;
UCIIOJIb30BaTh MPOU3BOJHYIO AJIsI HAXOXKIACHUS
HAWJIY4YlIerO PEIIeHUs] B MPUKIAIHBIX, B TOM
YHCIIE  COIUATBHO-KOHOMUYECKHX, 3ajavax,
JUISL  ONpEAETICHUST CKOPOCTH M YCKOPEHHUs
mporecca, 3a1aHH0ro GopMyInoit win rpapukom;
cBOOOIHO OIIepUpOBaTh MTOHATHUSMHU:
nepBooOpasHasi,  OIpPEAEICHHbI  WHTErpal,
HaXOJMTh  MEpPBOOOpa3HbIE  BJIEMEHTAPHBIX
(YHKIIMA ¥ BBIYHCIATL MHTETpaT Mo (hopmyrie
Herotona-Jleiioumia;

HaXOJUTh TUIOIIAJIN TIIOCKHX (GHUTYyp U 0OBEMBI
TEJI C TOMOIIBIO0 HHTETPAa;

UMETh MpPEACTABICHHE O MAaTeMaTHYECKOM
MOJICIMPOBAaHWM Ha IPUMEpE COCTABJIECHUS
muddepeHManbHBIX ypaBHEHHH;

peuiath MNPHKIAJHBIE 3aJa4d, B TOM YHCIe
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COLMANEHO-)KOHOMHYECKOTO U (DU3UYECKOTO
XapakTepa, CpEICTBAMH  MaTEMaTHYCCKOTO
aHaIu3a.

ITP 05. MHOXeCcTBa U JIOTHKa:

cB0OOOTHO OTIepHPOBATH MTOHATHSIMHU:
MHOYKECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;
HCTIONB30BaTh TEOPETHKO-MHOKECTBEHHBIH

anmapaT Uil ONHMCaHMS PeabHBIX MPOIECCOB U
SBICHUM, NpPU pEIICHWH 33had W3 JPYTHX
y4eOHBIX IIPEIMETOB;

CBOOOHO OTIepPUPOBATH MMOHSATHUSIMHU:
OTpeJICIICHUE, TeopeMa, YpPaBHEHUE-CIICICTBHE,
CBOICTBO MaTEeMaTHU4YECKOTO 00beKTa,

J10Ka3aTeJIbCTBO, PABHOCHUJIbHBIC YPAaBHCHUSA U
HEpaBEHCTBA.

P 06. CBobGogHO OmEpUPOBATH OCHOBHBIMHU
MOHATUSME CTEPEOMETPUH MPH PEIICHUH 33134
1 TIPOBEJICHUN MaTeMaTHISCKUX PacCyKICHUI,
P 07. IlpuMeHATh aKCUOMBI CTEPEOMETPUU U
CIIeIICTBHSA 3 HUX npu pelIeHIH
reOMEeTPUUECKHX 3a]1ad;

npP 08. KunaccuduuupoBaTs  B3auMHOE
PacCIioJIOKEHUE TIPAMBIX B IIPOCTPAHCTBE,
IJIOCKOCTEH B INPOCTPAHCTBE, INPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE;

P 09. CeobomgHo omepupoBaTh HOHATHIMH,
CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKIY HPSIMOH U
IUTOCKOCTBIO;

P 10. CeobOomHO pacro3HaBaTh OCHOBHEIC
BUIBl MHOTOIPAaHHHKOB (IIpH3Ma, MUPAMUAA,
MIPSAMOYTOJBHBIN Tapajuieenune, Ky0);

P 11. KnaccudumupoBaTh MHOTOTPaHHHKH,
BBIOHpAst OCHOBAHUS JIJIS KJIACCUPUKAITIH;

P 12. CBobGomHO OmNEpPHPOBATHh IMOHATHIMH,
CBS3aHHBIMH C CEUYEHHEM MHOTOTPaHHHUKOB
IUTOCKOCTBIO;

P 13. Beimonusate rapajuieJbHOE,
LEHTPAIEHOE u OpTOTOHAIIEHOE
MPOEKTHPOBaHWE (UTYp Ha  IDIOCKOCTB,
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BBITIOJHATH U300pakeHHst (GPUryp Ha IIOCKOCTH;
IIP 14. Crpouts ceueHUS MHOTIOTPaAHHUKOB
Pa3IMYHBIMHU METO/aMH, BBIMOJTHATH
(BBIHOCHBIE) TUIOCKHE YEPTe)KH W3 PHCYHKOB
MIPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY,

CHU3Y;
[P 15. BeuUCHAT IUIOMAIN TOBEPXHOCTEH
MHOTOTPAaHHHUKOB (mpm3ma, paMusa),

TEOMETPHUYECKHX TEIl C IPUMEHEHNEM (HOPMYIT;
P 16. CBoGoaHo omepupoBaTh MOHITHUSMH:
CUMMETpHsS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, EHTP, OCh U INIOCKOCTh
CUMMETPHUU (QUTYPBI;

IIP 17. Pemath 3agaud Ha JOKa3aTeIbCTBO
MaTeMaTHYeCKHX OTHOIICHHH M HaXOXXICHHUC
T€OMETPHYECKUX BEJINYHH, TIPUMEHSS
N3BECTHBIC METOJIBI pu penIeHuH
MaTeMaTHYeCKMX 3aJad  IIOBBILICHHOTO |
BBICOKOTO YPOBHSI CJI0>KHOCTH;

P 18. [IpumensTh NpocTeiine mporpaMMHbIE
CpeACTBA M 3JEKTPOHHO-KOMMYHHKAIMOHHbIC
CHUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKHX
3am1ad;

P 19. UsBnexkats, mpeoOpa3oBBIBATE U
HHTEPIPETHPOBATH nHpopmanuio 0
MPOCTPAaHCTBEHHBIX T€OMETPUYECKUX (Urypax,
IIPE/ICTABIICHHYIO HA YepTeXKaxX U PUCYHKAX;

ITP 20. CBobonmHo omepupoBaTh NOHSATHIMH,
CBSI3aHHBIMH C [IWJIMHAPUYECKOH, KOHNYECKOH U
chepryeckoll  TOBEPXHOCTSIMH,  OOBSICHATH
CHOCOOBI MOTYYCHHS;

IIP 21. OnepupoBaTh NOHATHIMH, CBI3aHHBIMH
C TelaMu BpAIICHUS: LWIMHAPOM, KOHYCOM,
chepoii 1 mrapom;

IIP 22. Pacnio3HaBaTh TeJia BpamnieHus (IIHITHHIpP,
KOHYC, chepa W map) U OOBSICHATH CIIOCOOBI
MOJTy4eHHS TEJ BPALICHUS;

P  23. KuaccudunupoBaTb  B3auMHOE
pacriosoxxeHue chepbl U INIOCKOCTH;

[P 24. Brluuciare BENWYHHBI DIIEMEHTOB
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MHOTOTPAaHHHKOB U TEJI BpalllcHHs, OOBEMBI U
IUTOINAAH TOBEPXHOCTEH MHOTOIPAaHHUKOB H TEJ
BpaIlCHHS, TFEOMETPUUCCKUX Tel c
puMeHeHneM (GpopMyIT;

P 25. CBobOomHO ONEpPHPOBATh IMOHATHUSIMH,
CBSI3aHHBIMHU C KOMOWHAIIMSAMH TEJ BPAIICHUSI U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIFICAHHBIN B
chepy W OmHCAHHBIA OKono cdepsl, chepa,
BIIUCAaHHAs B MHOTOTPAaHHWK WJIH  TeJO
BpaIllCHHS,

IIP 26. BpYUCIATE COOTHOIICHUS MEXKIY
IUIOINAASIMA  TIOBEPXHOCTEH ¥ oObeMaMu
MOOOHBIX TEJ,

P 27. W3ob0paxkare wu3zydaemble (GUrypsl,
BEITIONTHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU W3
PUCYHKOB TPOCTBIX OOBEMHBIX (QUrYp: BHI
CBepXy, COOKy, CHH3Y, CTPOUTHb CCUCHHSA TEl

BpAIICHIS;
P 28. U3BnekaTh, HUHTEPIPETHPOBATH U
mpeoOpa3oBHIBATH HHPOPMAIIHIO 0

MIPOCTPAHCTBEHHBIX TCOMETPUYCCKHUX (PHUTypax,
MpeICTaBICHHYIO Ha YepPTEeKax U PUCYHKAX;

IIP 29. CpoOOZHO ONEPHUPOBATH TMOHITHEM
BEKTOP B MPOCTPAHCTBE;

IIP 30. BeInonHATE onepaiiy HaJ BEKTOpaMu;
IIP 31. 3amaBaTh IJIOCKOCTH YPAaBHEHHEM B
JIEKapTOBOH CHCTEME KOOPAUHAT;

P 32. Pemate reoMeTrpuueckue 3aJadydl Ha
BEIUYUCIICHHE YIJIOB MEXIY HOPSIMBIMA U
IUIOCKOCTSIMH, ~BBIYHCIICHHE pPACCTOSHHUA OT
TOYKH JI0 TJIOCKOCTH, B L[EJIOM, Ha TIPUMEHEHUE
BEKTOPHO-KOOPMHATHOTO MeToj1a pu
peleHnw;

P 33. CBobOomHO OmNEpHPOBATh IMOHATHUSIMH,
CBS3aHHBIMH C [IBIDKGHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUM;

P 34. Brinonnare n300pakeHHs
MHOTOTPaHHMKOM ¥ TEI BpalIeHHA IpH
HapauIeIbHOM HepeHoce, LEHTPAILHOMN

CHUMMETPHH, 3€pKaJbHOH CHMMETPHH, TIpH
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IIOBOPOTE BOKPYr NPsIMOH, IpeoOpazoBaHus
nonoous;

IIP 35. Crpouth ceueHHss MHOTOTPAHHUKOB U
Tel BpAIICHUS: CeueHHs UIHHIpA
(mapaymureIbHO W MEPIEHAWKYIAPHO — OCH),
ceueHns1 KoHyca (IapajulebHOE OCHOBAaHHIO U
MIPOXOJSIIEe Yepe3 BEPIINHY), CEICHUS IIapa;
P 36. Vcmomp30BaTh METOABI ITOCTPOCHUS
CEUEHMI: METOJ CIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUA, METOJ MepeHoca CceKyluei
IUIOCKOCTH;

NP  37. [loka3elBaTb  TIeOMETpHUYECKUE
YTBEPKICHHUS;

ITP 38. [IpumensTs reoMeTpudecKie GakThl s
pemeHus CTEPEOMETPHUUECKUX 3azad,
MIPEATIONArafoIIMX HECKOJIBKO IIaroB pPEIIeHUs,
€CIIM YCJIOBHSI NPUMEHEHHS 3a/laHbl B SBHOW M
HEesIBHOU (opme;

P 39. [IpuMeHATh NPOrpaMMHBIE CPENCTBA U
3JIEKTPOHHO-KOMMYHHKAI[IOHHBIE CUCTEMBI TIPH
pEIIeHNH CTEePEOMETPHUIECKUX 3a1ad;

P 40. IIpuMeHATs MOJTydYCHHBIE 3HAHHUS Ha
IIPaKTUKE: CpaBHHUBATh, AHAIM3HPOBAaTh U
OIICHUBATh pEaJbHbIC CHUTYaIlMH, NPHMEHATH
H3yYeHHBIC MOHATHS, TEOPEMBI, CBOMHCTBa B
mporiecce IOMCKAa PpeIIeHHS MaTeMaTHYeCKH
c(OpMyIHPOBAHHONW MPOOIIEMBI, MOJICTUPOBATD
peajbHBIE CHUTyalluM Ha S3bIKE TE€OMETPHH,
UCCIIEIOBaTh  IOCTPOEHHbIE  MOJEIH  C
UCTONB30BaHUEM TEOMETPUYECKUX MOHITUH U
TEeopeM, anmapara anreopsl, pemats
MPaKTHYECKHE 3a7a4H, CBSI3aHHBIE c
HaXOXJICHHEM F€OMETPHUYECKIX BEIHIHH;

P 41. NmeTh npeacraBicHuss 00 OCHOBHBIX
JTanax pa3BUTHUSA T€OMETPUU KaK COCTaBHOM
yacTH (yHAaMEHTa Pa3BUTHsI TEXHOJIOTHH.




. CTPYKTYPA U COJAEPKAHUE YUYEBHOW JUCIUILINHBI «MATEMATHKA»

2.1 O0beM yueOHOM AMCHMILINHBI U BUABI Y4eOHO padoThl

Buna yueOHoii padoThI O0bem B yacax

O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl Y4eOHOM TUCHMIIIHHBI 340
BT. 4.:

1. OcHoBHOe conep:xanue 300
BT. U..

TEOPETHUECKOe 00yUeHne 224
IPAKTUYECKHUE 3aHITHS 76
2. IIpogeccHoHAIBLHO-OPHEHTHPOBAHHOE COlCPIKAHUE 34

(conep:xaHue NPUKJIATHOTO MOIYJIA)

BT. U..
TEOPETHUECKOE 00yUeHne 0
[IPAKTUYECKUE 3aHATUS 34

[IpomesxyTounas arrecranus B popMme SK3aMeHa 6
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2.2. TemaTnuyeCcKMii IJIAH U COJePKaAHME YUEOHOW TUCUUNIMHBI

HaunmeHoBaHue Coaeprxanue y4eOHOro MaTepuaja (OCHOBHOE H O0bem yacoB Dopmu
pa3aesioB U TeM NnpogecCHOHATBHO-OPUEHTHPOBAHHOE), MPaKTH4YecKue 3aHATuss | Beero | Ilpaktu | [Ipodeccrnona | pyemsl
YECKUe JBHO- e
3aHATUSL | OPUEHTHUPOBAH | KOMIIE
HOE TeHIH
COJIepXKaHue "
1 2 3 4 5 6
Pa3nea 1. IloBTOpeHne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI 24 12 8
Tema 1.1 Conep:kanue y4e0HOro marepuasa 2 0 0
Heanb H 3aaa4u | bazoBble 3HaHMA M yMEHUS 110 MaTEeMaTHKE B IPOPeCcCHOHATBHOM U B
MaTeMaTHKHU NPH | IOBCETHEBHOU JI€ATEIBLHOCTH. 2
OCBOCHMH
CHEeHAJTBbHOCTH
Tema 1.2 Coaeprxkanue yueOHOro MaTepuaJa 4 2 2
Yucaa u BblYMCICHUSA. | JIWCTBUS HAJ TOJOXHUTEIbHBIMA W OTPHIATCIBHBIMUA YHCJIAMH, 2 OK 01,
Boipakenus U | OOBIKHOBEHHBIMHU U JECATUUHBIMU JPOOSMH. OK 02,
npeodpazoBaHust [IpakTnyeckoe 3ansTHe Nel OK 03,
Pemienne 3amau ¢ npuMeHeHMeM Jpo0eil, YpaBHEHWIi, OK 04,
HEPABEHCTB U OCHOBHBIX AeicTBHI apuMeTHKH U ajaredpbl B 2 2 2 OK 05,
npodgeccHOHATbHOM NesATeJIbHOCTH CHCTEMHOTO OK 06,
aJAMHHUCTPATOpPA OK 07,
Tema 1.3. Coaeprxkanue yueOHOro MaTepuaa 4 2 2 IIK1.1,
I'eomerpus Ha | Bujel muiockux Guryp u ux miomaib 2 IIK 3.1
IUIOCKOCTH [IpakTH4yeckoe 3ansitue Ne2
Pemenune 3amau Ha  HaxXoXIeHHe  IUIOLIAJel B ) ) )
npogeccuoHAIbLHOI AeATeJIbHOCTH CHCTEMHOI0
aAMHUHUCTPATOPA
Tema 1.4 Conep:kanue y4e0OHOro marepuasa 4 2 2
IIpouenTHbIC ITpocTble MpPOIEHTHI, pa3Hble CIOCOOBI MX BbIYMCIEHUS. CIOXKHBIE )
BBIYHCJICHUSA MTPOLICHTHI
IIpakTuyeckoe 3ansiTueNe3 2 2 2
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Pacuér mnoka3arenel , BBIPA)KeHHBIX B INpPOLEHTax, B
npogeccnoHaIbHOI HAeATEeJbHOCTH CHCTEMHOI0
aAMMHHCTPATOPA .
Tema 1.5 Coaeprxkanue yueOHOro MaTepuaa 4 2 2
YpaBHeHus u Jlunelinple, KBajpaTHBIC, APOOHO-TMHEWHBIC YpaBHEHUS U )
HepaBeHCTBA HEPAaBEHCTBA
[IpakTnuyeckoe 3ansaTue Ned
Pemienune 3aga4y ¢ mnpuUMeHEeHHEM JIMHEHHBIX, KBaJpPaTHBIX,
APOOHO-THHEHHBIX YPABHEHHUIA " HEPABEHCTB B 2 2 2
npogeccnoHaIbHOI HAeATEeJbHOCTH CHCTEMHOI0
aAMMHHCTPATOPA .
Tema 1.6 Coaeprxkanue yueOHOro MaTepuaJa 4 2 2
Cucrembl ypaBHeHuil M | CriocoObl pelieHHsT CHUCTEM JIMHEHHbIX ypaBHeHMH. [lonsrTus: 2
HEPaBEHCTB Marpuiia 2x2 u 3x3, onpeaenutens Matpuiibl. Meron ["aycca.
IIpakTnueckoe 3anaTHe NeS CucreMbl JHHEHHBIX YPABHEHUH U ) ) 2
HEPABEHCTB.
BxoaHo# KOHTPOJIb Coaeprxanue yueOHOro MaTepuaa 2 2 0
IpakTuyeckoe 3ansitue Ne6 BoinoiHeHHe KOHTPOJIbHOI padoThI ) )
«BbrunciieHusi 1 npeodpa3oBaHus»
Pasznea 2 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE 18 6 2
Tema 2.1. Coaeprxanue yueOHOro MaTepuaa 2 0 0
OcHoBHBIE nousitus | [Ipenmer crepeomerpun. OCHOBHBIE NOHSATHUS (TOYKa, IpsMas,
CTepeoMeTPHH. MJIOCKOCTh, TPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. OK 01,
Pacnonoxxenne npsamMeix u | [lepecekaroniecsi, nmapajieibHbIE ¥ CKPCUIMBAIOLIMECS IPSIMBIC. 2 OK 03,
IJIOCKOCTEN [Ipu3sHak W CBOWMCTBO CKpeIIMBAKOIMMXCSA MpsMbIX. OCHOBHBIE OK 04,
IPOCTPAHCTBEHHBIE (PUTYPHIL. OK 07,
Tema 2.2. Conep:xanue yaeGHOro MaTepuaJia 4 0 0 IK1.1,
IMapauieabHOCTD [TapasiensHble TIpsMas ¥ IUIOCKOCThb. Ompenesnenue. IIpusHax. IIK 3.1
npsMbIX, npsamoii u | CBoiictBa (Cc 1mOKa3aTenbCTBOM). [lapanienbHble TUIOCKOCTH. 4

IJIOCKOCTH, MJIOCKOCTEHN

Onpenenenue. [Ipuznak. CoiicTBa (¢ 1oKa3zaTenscTBoM). TeTpasap
u ero iemMenThl. [lapasuiesenunen u ero 3nemMeHTbl. CBOMCTBA
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MPOTUBOIOJOKHBIX TpaHe W AWaroHajedl napauiesienunesa.
ITocTpoenue ceuenuii. Pemenue 3anay.

Tema 2.3. Coaeprxkanue yueOHOro MaTepuaa 6 2 0
IlepneHIUKYIAPHOCTH [lepnieniuKymsipHbIE IpsIMBIE. [TapamiensHbIe IpsIMBIE,
NPAMBIX, IPAMOH U NEPIEHIUKYJIAPHBIE K IUIOCKOCTH. IIpu3HaK neprneHauKyJIspHOCTU
IUIOCKOCTH, IUIOCKOCTeH | mpssMol W 1uiockocTd. JlokazatenscTBO. [lepmeHaukymnsp u 4

HAKJIOHHAs. [IepnieHauKyIspHBIC IJIOCKOCTH. IIpusnak

NepneHInKYJISIPHOCTH IJIOCKOCTel. [[oka3zaTenbCcTBo.

PaccrosiHus B ipocTpaHCTBE

IIpakTHyeckoe 3aHATHE Ne7 Pemenune 3amaad no ) )

NepHeHANKYJISIPHOCTH NPAMBIX M IJIOCKOCTeH
Tema 2.4. Conep:kanue y4e0OHOro marepuasa 2 0 0
Teopema 0 Tpex | Teopema o Tpex mepneHauKysapax. /JlokazarenbcTBO. YTOJI MEXIY 2
NepreHIuKYJIApax IIPSIMON U TUIOCKOCTBIO. YTOJI MEKY MIIOCKOCTSIMU
Tema 2.5. Conep:kanue y4eOHOro Mmarepuasa 4 4 2
ITapanieabHbie, IMpakTuyeckoe 3ansaTue Ne§
neprneHInuKyJIspHbIe, Pemienue reoMeTpu4yecKux 3a1a4 B NpoQeccuoHaIbLHOU
CKpelBawImecs AeSITeJIbHOCTH CHCTEMHOI0 aAMUHUCTPATOPA HA B3aMMHOeE 2 2 2
npsimpie.  IIpsiMble M | pacnosioskenue 31eMeHTOB B POCTPAHCTBE, HA IPUMepe
IJIOCKOCTH B | ycrpoiicta [TK
npocrpancrse. Pemenne | [Ipakrudeckoe 3ansitue Ne9 BoinoiHeHHe KOHTPOJILHOI PadoThI 2 2
3ajgaf. «IIpAMBI M IVIOCKOCTH B IPOCTPAHCTBE»
Pasznea 3. KoopanHarsl M BEeKTOPBI 12 4 2
Tema 3.1 Coaeprxanue yueOHOro MaTepuaa 4 0 0 OK 02,
JdexapToBbl JlekapToBBl KOOpAMHATHI B IpocTpaHcTBe. lIpocreimue 3agaun B OK 03,
KOOPAMHATHI B koopauHaTax. PaccTosinne Mexxkay AByMsl TOUKAMH, KOOPAUHATBHI OK 04,
MPOCTPAHCTBE. cepeMHbI 0TPe3Ka OK 07,
Paccrosinne mexny 4 [IK1.1,
ABYMS TOYKAMHU. K 3.1

Koopannartsl cepeauHbl
oTpe3ka
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Tema 3.2 Coaeprxanue yueOHOro MaTepuaJa 4
BekTops! B | BexTopsl B mpocrpancTBe. ClOKEHHWE W BBIYMTAHHUE BEKTOPOB.
NPOCTPAHCTBE. YMHO)XEeHHE BeKkTopa Ha 4uciao. KomiuaHapHblE BEKTOpHI.
Yroa mexny Bekropamu. | CkansipHoe Ipou3BeleHue BeKTOpoB. PasznoxkeHne BeKTopa 1o Tpem
CxansipHoe HEKOMIUIaHApHBIM BekTopaMm. KoopamHaTel BEKTOpa, CKaJIpHOE 2
NpOU3BeIeHUEe BEKTOPOB | IPOM3BEIEHUE BEKTOPOB B KOOPAMHATAX, YTOJl MEXIY BEKTOPAMU,

YIroJI MEXIy NPSMOW M IIOCKOCTBIO, Yrojl MEXKIY IUIOCKOCTSIMH.

YpaBHEHHE MIOCKOCTH. | €OMETPUYECKUI CMBICIT ONIPEICTUTENS 2X2

IIpakTnueckoe 3ansiTue Ne 10 2

Breraucnenue paccrommﬁ 151 l[JlOLlla/J,Cﬁ Ha IINIOCKOCTH B

npoecCHOHAILHON JAESTENHbHOCTH CHCTEMHOI0 aIMUHHUCTPATOPA
Tema 3.3 Conep:kanue y4e0OHOro marepuasa 4
Koopaunatsl U | JlekapTOBBI KOOPAUHATHI B IPOCTpaHCTBE. BEeKTOpHI B MpocTpaHCTBeE.
BEKTOPBI. Pemenne | CnoxxeHue U BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.
3aja4 Kommianapueie BekTopbl. CKalsipHOE NPOU3BEACHUE BEKTOPOB.

PasnoxxeHne BekTOpa IO TpPEM HEKOMILIAHAPHBIM BEKTOPAM.

[Ipocreiimme 3amaun B KoopauHaTax. KoopaumHatel BeKTOpa,

paccTosiHuE MEXJ1y TOYKaMH, KOOpPAMHATHI CEPEAUHBI OTpe3Ka,

CKAJISIPHOE IPOU3BEJCHUE BEKTOPOB B KOOpPAMHATAaX, YroJl MEXIY 2

BEKTOpPaMHM, YIOJ MEXIy MNpPSAMON U IUIOCKOCTBIO, YroJl MEXAY

IIJIOCKOCTSIMU

IIpakTnueckoe 3ansaTHe Nell BpbinojHeHHe KOHTPOJIbHOM 2

padorbl «KoopauMHATHI U BEKTOPbDY
Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue GyHKIMHU 36 OK 01
Tema 4.1 Conep:kanue y4eOHOro Mmarepuasa 2 OK 02’
Tpuronomerpuyeckue Pannannas mepa yria. I1oBOpOT TOYKM BOKpYT Haudajga KOOpPJIUHAT. OK 03’
bynxuun Onpenenenne cuHyca, KOCMHYCA, TAaHT€HCA U KOTaHTeHCA. 3HAKHU OK 0 4’
NPOM3BOJIBLHOIO  YIJIA, | CUHYCA, KOCHHYCa, TaHI€HCa M KOTAHI€HCAa 10 YETBEPTAM. 2 OK 05’
yucaa. PagumanHas M | 3aBUCUMOCT MEXIYy CHHYCOM, KOCHHYCOM, TaHI€HCOM U OK 06’
rpajycHasi Mepa yrJja KOTaHI'€HCOM OJTHOTO U TOTO XK€ yIJia OK 07’
Tema 4.2 Conep:kanue y4e0HOro marepuasa 2 ’
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OcHOBHBIE Tpuronomerpuueckue To)aecTBa. CHHYC, KOCHHYC, TaHI€HC H

TPUTOHOMETPHUYeCKHUe KOTaHI'€HC YIJIOB 0 U - 0. DOpMyJIbl IPUBEACHUS )

TOKIeCTBA.

DopMyJibl IPUBEICHUA

Tema 4.3 Conep:kanue y4e0HOro marepuasa 4

Cunyc, KocuHyc¢, | Cymma u pa3HocTh cMHYcoB. CymMMa M pa3HOCTb KOcHHYcOB. CHUHYC

TaHTeHC CYMMBbI M | M KOCUHYC JBOWHOro yria. @opMyibl IOJOBUHHOIO yrIJja.

PAa3HOCTH ABYX YIJIOB [IpeoOpa3oBanusi CyMMBl TPHUTOHOMETPHUECKUX (YHKUHUHA B

Cunyc " KOCHHYC | IPOM3BECHHE M  MPOU3BENEHUS B  cymMMmy. BripaxeHnue 4

ABOWHOIO yria. | TPUTOHOMETPUYECKUX (YHKIMHA Yepe3 TaHINeHC MOJOBUHHOTO

®opMyJibl NOJOBHHHOIO | apTyMEHTA. IIpeoOpa3oBanus NMPOCTEHIINX

yriaa TPUTOHOMETPHYECKHUX BBIPAKECHHU I

Tema 4.4 Conep:kanue y4e0OHOro marepuasa 2

@OyHkuuu, UX cBoicTBa. | O0macTh onpeaesaeHns 1 MHOXKECTBO 3HaYeHUH QyHKUui. YETHOCTD,

Crnoco0nl 3aJaHMs | HEUETHOCTH, MEPUOTUIHOCTD QyHKIHMI. CriocoObI 3aaanus G yHKIIUNA )

dyHkumit

Tema 4.5 Conep:kanue y4eOHOro Mmarepuasa 4

Tpuronomerpuuyeckue O6mactpb onpeaeeHus u MHOECTBO 3HAYECHUU

(yHKIUH, HX CBOMCTBA M | TPUTOHOMETpHUECKUX  (yHKIMHA.  YETHOCTb,  HEYETHOCTD, 4

rpa¢guku NMEePHOJAMYHOCTh TPUTOHOMeTpUYecKUX (yHkunuii. CBoiicTBa M
rpaduku GYHKIUN Yy = cOS X, y = sin X, y = tg X, y = ctg X.

Tema 4.6 Conep:kanue y4eOHOro Mmarepuasa 4

IIpeoOpa3zoBanue Cxarue 1 pacTshkeHHue Tpa@uKoB TPUTOHOMETPUIECKUX (YHKIUH. 2

rpagukoB

TPUTOHOMETPHYECKUX

bynxuumit IIpakTuyeckoe 3ansitue Nel2. [IIpeoGpazoBanue rTpaduroB )
TPUTOHOMETPHUECKUX (DYHKIMN

Tema 4.7 Conep:kanue y4e0HOro marepuasa 2

Onucanue IIpakTnueckoe 3ansaTue Nel3. Hcemoab3oBaHWe CBOMCTB

NPOU3BOACTBEHHBIX TPUIOHOMETPHYECKHX  (PYHKUMH B npogeccuoHaNbHOMN 2

NPOLECCOB C TOMOLIBLIO
rpagpukoB GpyHKUMA

HACATCJIbHOCTH CUCTEMHOI'0 aIMUHHCTPATOpA

IIK1.1,
IIK 3.1
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Tema 4.8 Conep:kanue y4eOHOro MaTepuasa 2 0
OopaTHble OO6parHbie TpuroHoMeTpuieckue GpyHkiuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETpPHUYECKHUe 2
GyHKkIun
Tema 4.9 Conep:kanue y4eOHOro MaTepuasa 6 0
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHUE sin X = a. YpaBHEHHeE tg X = a, ctg
YPABHEHHA U X = a. PelnleHue TPpUroOHOMeTPHYECKHX YPABHEHHH OCHOBHBIX
HepaBeHCTBA THIIOB: IPOCTENUIINE TPUTOHOMETPUUECKHUE YPAaBHEHUS, CBOJSAIINECS
K KBaJpaTHbIM, pellaeMble pa3IOKEHUEM Ha  MHOXKHTEIH, 4
OJITHOPOJIHBIE.
[Ipocrelinme TPUrOHOMETPUYECKHE HEPABEHCTBA
IIpakTnyeckoe 3ansitue Nel4 Pemenue TpUroHoOMeTpH4YecKHX 2 0
YPABHEHHUIl H HEPABEHCTB
Tema 4.10 Coaeprxanue yueOHOro MaTepuaJa 2 0
Cucrembl CucreMsl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN
TPUTOHOMETPHYECKHX 2
YPaBHEeHU
Tema 4.11 Conep:kanue y4eOHOTro MaTepuasia 6 0
Pemienne 3axa4. ocHOBBI | [IpeoOpa3zoBaHue TPUTOHOMETPUYECKHX BbIpakeHHH. Pemenune
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHHMI U HEPABEHCTB B TOM YHCJIe € 4
Tpuronomerpuuyeckue HCI0JIb30BAHUEM CBOMCTB (pyHKUMI.
bynxuun IIpakTuyeckoe 3ansitue NelS BbINOJIHEHHE KOHTPOJbHOM
padoThI mno TeMe «OCcHOBBI TPUTOHOMETPHH. 2
Tpuronomerpuyeckne GyHKuum».
Pa3nea 5. KoMmiekcHble 4uc/ia 10 0 OK 01,
Tema 5.1 Conep:kanue y4eOHOro MaTepuasa 4 0 OK 02,
KommniexkcHble ynciaa ITonsTre kommiekcHoro yncina. ConpsykeHHbIE KOMIIJIEKCHBIE YUCIIA, OK 03,
MOIYJIb M apryMEHT KOMIUIEKCHOro uyucia. Popma 3anucu OK 04,
KOMIUIEKCHOTO 4YHcia (TeoMeTpudeckas, TPUTOHOMETpUYecKas, 4 OK 05,
anreOpandeckas). ApudpmMerudyeckue JeCTBUS ¢ KOMILIEKCHBIMH OK 06,
4 CJIAMU OK 07
Tema 5.2 Conep:kanue y4eOHOro MaTepuasa 6 0
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I[Ipumenenne Bbino/iHeHHe pacyeToB € NOMOUIILI0 KOMILJIEKCHBIX YHCeJI. 4
KOMILIEKCHBIX YHCeJ [TpuMeps! HCTIOIB30BAHMS KOMIUIEKCHBIX YHCET

IIpakTuyeckoe 3ansitue Nel6 BbINOJHEHHE KOHTPOJIbHOM ) )

padoThl o TeMe «KoMILIeKCHbIE YHCIA))
Pasznea 6. [IpousBoanasi QyHKI UM, ee MPUMEHEHHE 42 10 4
Tema 6.1 Coaeprxanue yueOHOro MaTepuaJa 4 0 0
IHonsiTne mnpomsBoaHoi. | OnpenenieHUe YHUCIOBOM TOCIEIOBATEIBHOCTH U CIIOCOOBI  €e
@opMmyJbl M npaBuia | 3aganus. CBONWCTBA YUCIIOBBIX MOCIe0BaTeIbHOCTEH. Onpeaenenue
augdepeHnupoBaHus npenpena MOCJIENOBATEILHOCTH. Brruncienune MPENEIOB

nocienoBarenbHocTed. [lpemen QyHKIMM Ha OECKOHEYHOCTH.

[Ipenen  ¢ynknuum B Touke. IlpupameHue aprymeHTa. 4

Ilpupamenne ¢ynknuu. 3agayv, NPUBOASIINE K TOHSATHIO

npou3BoAHOI. OnpeneneHre Nporu3BOJHON. AJTOPUTM OTBICKAHUS

IIPOU3BOTHOMN
Tema 6.2 Coaeprxkanue yueOHOro MaTepuaJa 4 2 0 OK 01,
IIpousBoanbie cymmsbl, | Dopmynsl nuddeperupoBanus. [Ipasmia nuddepermupoBanms 2 8§ gg’
pa3HoOCTH npousBeieHusl, | [IpakTuueckoe 3ansaTHe Nel7 BplumciieHne NpPOM3BOIHOH IO 2 2 OK 0 4’
YaCTHOIO (popmysiam nuddepeHHpPOBAHUSA OK 05’
Tema 6.3 Coaeprxanue yueOHOro MaTepuaJa 4 2 0 OK 0 6’
IIpousBoanbie Onpenenenue CJI05KHOM byHKINH. [IpounsBoHas ) OK 07’
TPUTOHOMETPHYECKHX TPUTOHOMETPUYECKHUX (DYHKITHIA. K1 1’
¢ynkumii. Ilpoussoanas | [lpakruyeckoe 3ansaTue Nel8 BplumciieHHe NPOU3BOAHOM ) ) K 3 1’
CJIOKHOM (PYHKIIUH CJIOKHOM (DYHKIMHU '
Tema 6.4 Coaeprxanue yueOHOro MaTepuaa 2 0 0
IHousiTue [Tonssitue HempepwiBHOW (¢yHKIMU. CBOWCTBA HEMPEPHIBHON
0 HeNpepbIBHOCTH byHKIMN. Cas3p MEXIY HETIPEPLIBHOCTELIO u )
pynkumnu. mudpepeHIpPyeMOCThI0 (PYHKIIMA B TOYKE. AJTOPUTM pEHICHUS
Metoa uHTEpBaIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 Conep:kanue y4e0HOro marepuasa 2 0 0

I'eomeTpruyeckunii CMBbICI
MPOU3BOAHON PyHKIIUM

I'eomeTpuyeckuil CMbICJ NPOU3BOAHON (PYHKUMH — YIJIOBOHU
kod(urmeHt
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KacaTelbHOH K rpaduky pyHKIIMHU B TOUKE. Y paBHEHHE KacaTeIbHON
K Tpapuky (QyHKIUH. ANTOPUTM COCTaBJICHUS YpaBHEHUS
KacaTelbHOU K rpaduky GyHkmu y=f(x)

Tema 6.6 Coaeprxkanue yueOHOro MaTepuaa 4
Duznyeckui cMbIca | Ou3nveckuil (MEXaHUYECKHI) CMBICI TIPOWU3BOJIHONW — MTHOBEHHAs
NMPON3BOIHOMI B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t) 2
npogdeccuoHAIbHBIX [IpakTuyeckoe 3ansaTue Nel9
3ajgavax Pemienne 3agay Ha (U3KMYECKUIl CMBICJ NPOU3BOAHON B 2
npogeccuoHAIbLHOI AeATeJIbHOCTH CHCTEMHOI0
aAMHUHUCTPATOPA
Tema 6.7 Conep:kanue y4eOHOro marepuasa 4
MoHOTOHHOCTH Bospacranue u yObiBaHNE (YHKIIMH, COOTBETCTBUE BO3PACTAHUS U
pynkumnu. Touku | yObpIBaHuS (QYHKUIUHU 3HAKY Mpou3BogHOM. [loHATHE MPOM3BOAHOM
JKCTpeMyMa BBICHIETO TIOpsAJIKa, COOTBETCTBHME 3HAKA BTOPOM MPOMU3BOJHOMN
BBIIMYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha OTpe3ke. 3agadd Ha
MakCUMyM H MHUHUMYM. [loHATHE acHUMNOTOTHL, CHOCOOBI HX 4
olpezeeHus. AJITOPUTM HCCJIeOBAHNS (PYHKIHMHU U MOCTPOCHUS
ee rpajpuka ¢ mNOMOIIbLIO TPoOu3BOAHOM. [[poOHO-ITHMHEHAsS
byHKIHUSA
Tema 6.8 Conep:kanue y4e0HOro marepuasa 4
Hccaenopanue ¢pynkumii | UcciienoBanne (YHKIUM HA MOHOTOHHOCTH U IOCTPOCHHUE 4
U NOCTPOeHHE rPa@UKOB | rpaduKOB.
Tema 6.9 HanOouabmee n | Cogepkanue yaeOHOr0o MaTepuaia 4
HauMeHbIlIee 3HavYeHHs | HaxoxneHune HauOONbIIET0 W HAUMEHBIIETO 3HAYEHUN (DYHKLIHMH,
bynxuun NOCTpoeHHe TrpagUKOB MHOIOYWIEHOB C HCHOJb30BaHHEM 4
anmapara MaTeMaTH4ecKOro aHajau3a
Tema 6.10 Coaeprxanue yueOHOro MaTepuaia 6
Haxo:xxknenue Haumenbiee 1 HanOoJIbIIee 3HAYeHHEe PYHKIMH HA OTPe3Ke 4
ONTHMAJILHOI'0 [IpakTnueckoe 3ansaTHe Ne20) BprumcieHue HamOosbLIETO U
pe3yjbTara ¢ NOMOWIBIO | HayMeHbIIero 3HaveHuin  (QydHkuuu B npodeccnoHaIbHOM )
NPOU3BOJHOH B | 1eIT€JILHOCTH CHCTEMHOI'0 aJJMUHHCTpPATOpPAa

NMPAKTHYICCKHUX 3aqavYax
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Tema 6.11 Conep:kanue y4eOHOro MaTepuasa 4 0
IIpousBoanas ¢pynkumu, | opmynsl u mpaBuna auddepenunpoBanus. HMcecnenoanue
ee NpUMeHeHHe. | GYHKIMK ¢ MMOMOINIBI0 MPon3BOAHON. Hanbombiee u HanmMeHbIIee )
Pemenne 3agaq 3Ha4eHUs QYHKIHUU

IIpakTuyeckoe 3ansaTHe Ne2l BplnosiHeHHMe KOHTPOJIbHOMI )

pa6oTsl o Teme « IlpousBogHas pyHKuMH, ee NPUMEHEHHE)
Paznesn 7. MHOrorpaHHMKM M TeJia BpalleHU s 44 4
Tema 7.1 Conep:kanue y4eOHOro MaTepuasa 2 0
Bepummnel, pedpa, rpann | [Tonsitue MHOororpannuka. Ero snemMeHTsI: BepIIMHbI, pedpa, TpaHu.
MHOIOIPAHHHUKA Juaronans. Ceyenue. Bolmykiible 1 HEBBITYKIIbIE MHOTOTPAaHHUKH 2
Tema 7.2 Coaeprxkanue yueOHOro MaTepuaJa 2 0
IIpusma, ee | [Tonsarue npusmel. Ee ocHoBanus u OokoBble TpaHu. Bwicora
CcOCTaBJIAIONIHNE, npusmsl. [IpsMas u HaknoHHas npusma. [IpaBuibHas npusma. Ee
ceuenue. Ilpsamass  m | ceuenue 2
NpaBUIbHAS NPU3MBI OK 01,
Tema 7.3 Conep:kanue y4eOHOro MaTepuasa 2 0 OK 02,
Mapannenenunen, kyo. | [Tapamienenumnen, cBoOiiCTBa NPSMOYTOJbHOTO TapauIesenuIeaa, OK 03,
Ceuenue Ky0a, | ky0. Ceuenue ky0a, mapauienenumneaa OK 04,
napaJjJjeJenuinena 2 OK 05,
Tema 7.4 Conep:xanue yaeGHOro MaTepuaJjia 2 0 OK 06,
Iupamuaa, ee | [lupamuna u ee snementsl. Ceuenwe nupamuibl. llpaBuibHas OK 07,
COCTaBJISIIOIINE, nupamua. Y cedeHHas TupamMusa HIK1.1,
ceyeHue. [IpaBuinbHas ) IIK 3.1
nupamMua. VYceuennas
nupamuia
Tema 7.5 Conep:kanue y4eOHOTro MaTepuasia 2 0
BoxoBasn " noJHas | [Tnomans 60KOBOM U OTHOW MOBEPXHOCTH TIPU3MBI, THPAMUIBI
MOBEPXHOCThL  NPU3MBI, 2
NUPAMH/IbI
Tema 7.6 Conep:kanue y4eOHOTro MaTepuasia 4 0

CuMMeTpUsi OTHOCUTEJHbHO TOYKH, MPAMOI, IJIOCKOCTH. 0

Cummerpus B KyOe, napajiesienune e, npusmMe, IupamMmue 4
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CumMmeTpusi B
napaJuiesienumnesne,
npu3Me, NUpamujae

KyOe,

Tema 7.7 Coaeprxanue yueOHOro MaTepuaia 4
IIpumepsr cumMmerpuii B | CuMMeTpusl B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY 2
npodeccuu IIpakTnuyeckoe 3ansaTue Ne22
Pemienne reoMeTpu4ecKHX 3a1a4 Ha HAXOKJAeHHEe CHUMMeETPUM B )
npogeccnoHaAIbLHOI AeATeJLHOCTH CHCTEMHOI0
aJIMHHHCTPaTOpa
Tema 7.8 Coaeprxanue yueOHOro MaTepuaa 2
[IpaBuiabHbIe IlonsTe npaBWIBHOTO MHOrorpaHHuka. CBOMCTBa IpaBUIJIBHBIX )
MHOTOTPAHHUKH, MX | MHOTOTPaHHHUKOB
CBOliCTBa
Tema 7.9 Conep:kanue y4eOHOro marepuasa 2
Huauuap, ero | [lwmmuap u ero snementsl. CedeHue UMIMHApA (MapajuieabHOE
COCTABJISAIOLIHE. OCHOBaHHUIO U ocu). Pa3zBepTka nunuHapa 2
CeueHue HUWIHHAPA
Tema 7.10 Conep:kanue y4eOHOro marepuasa 4
Konyc, ero | Konyc u ero osnementsl. CedeHume KoOHyca (mapajuiejbHoOe
cocTaBJIfIoLINe. OCHOBAHMI0O U TNpOXOoJsilllee Yepe3 BeplLIMHY), KOHUYECKHeE 4
CeueHnne KoHyca ceyeHnus. PazBepTka KoHyca
Tema 7.11 Conep:kanue y4e0OHOro marepuasa 2
YceueHHbIH KOHYC. | YceueHHbli KoHyc. Ero oOpasytomas u Bbicota. CeueHue
Ceuyenne YCe4eHHOI0 | yCeYeHHOI0 KOHyca 2
KOHYCa
Tema 7.12 Conep:kanue y4e0HOro marepuasa 2
Iap wu cdepa, wux |Illap u chepa. B3aumuoe pacnonoxeHue cdepbl U IITOCKOCTH. 2
CeYCHU Ceuenue mapa, chepbl
Tema 7.13 Coaeprxanue yueOHOro MaTepuaa 2
Ilonsitue 00 oObeme | [lonstue 06 oOwveme Ttema. OOBeM Kyba W TPSIMOYTOJIBLHOTO
TeJa. OtHowenne | mapayuienenunena. O0beM npu3Mbl W muiauHApa. OTHOIICHHE 2

00LEeMOB NOXO0OHBIX TeJl
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00bEeMOB MOTIOOHBIX TeJ. ['€OMETPUUYECKUI CMBICI ONIPEACIUTENS 3-
ro NnopsiKa

Tema 7.14 Conep:kanue y4e0HOro marepuasa 2 0
O0bembr u  maomanu | O6beMbl  mHpamMuabl M KoHyca. OOwbem mapa. [lnormamm )
TOBEPXHOCTeH TeJl IIOBEPXHOCTEN Tel
Tema 7.15 Coaeprxanue yueOHOro MaTepuaJa 2 0
KomOunanuu KomOuHamm reoMmeTpuuecKkux Tel
MHOTOTPAHHUKOB H TeJl 2
BpallleHusl
Tema 7.16 Coaeprxanue yueOHOro MaTepuaa 4 2
I'eomeTpuueckue Vcnonp30BaHne KOMOMHAIIMI MHOTOTPAHHUKOB M TEJl BPALICHUS 2
KOMOMHAIUH Ha | [IpakTH4eckoe 3anaTHE No23
NpaKTHKe Ncnonb30Banne KOMOMHAIMA  MHOTOTPAHHUKOB W TeJ ) 2
BpalleHusi B NMpogecCHOHAIBLHON NeATeJIbHOCTH CHUCTEMHOIO
aJIMHHHCTpPaTOpa
Tema 7.17 Conep:kanue y4e0OHOro marepuasa 4 0
MHororpaHHuks H Tejga | OObeMbl M IJIOHIAAM TOBEPXHOCTH MHOTOTPAHHUKOB M Tel
BpalleHHA. BpallleHUs 2
IIpakTnuyeckoe 3ansaTHe Ne24 BpInmosiHeHHMe  KOHTPOJIbHOM 2
padoThl 1o Teme « MHOTOrPAaHHUKH M TeJIA BPpAlleHUs»
Pa3nes 8. IlepBooOpasHas pyHKIMH, ee IPUMEHEHHE 20 2
Tema 8.1 Coaeprxkanue yueOHOro MaTepuaJa 4 0
IlepBooOpa3nasn 3amaya O BOCCTAHOBJIEHMHM 3aKOHA [OBIDKEHUS 0[O HW3BECTHOU OK 01,
bynxuun. IIpaBuia | ckopoctu. Ilonstue unTerpupoBanus. O3HaAKOMIIEHUE C MOHATHEM OK 02,
HAXO0KICHUSA WHTEeTpasia ¥ mepBooopazHoit g ¢pyHkimu y=f(x). Pemenune 3agau OK 03,
NnepBoodpa3sHbIX HA CBfI3b IepBOOOPAa3HOM W ee NPOU3BOJAHON, BBIYHCJICHHE OK 04,
nepBoodpa3Hoii 1js aanHo (Qynkmum. Tabmuma dbopmyn s 4 OK 05,
HaXOXJCHUA TepBooOpasHbIX. V3ydeHue mpaBuia BBIYUCICHHS OK 07
nepBooOpazHOH IIK1.1,
Tema 8.2 Coaeprxanue yueOHOro MaTepuaa 4 0 IIK 3.1
ITnomans 3agaun, NPUBOAALIME K IOHATHIO ONpPENEJIEHHOI0 MHTErpajga — o
KPHUBOJIMHEHOMI BBIYMCIICHUM IUJIOIAAU KPUBOJUHEWHON Tpallelnu, O IepeMEICHUN
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Tpamneuum. ®opmyJia | Touku. Ilonsitue onpeneaéHHOro nuTerpana. I'eomerpuyeckuii u 4
Herorona — Jleitonnna (pusnyeckuil CMBICT OIpeleIeHHOro HHTerpaaa. Popmyaa
Hprworona— JleitOnnna
Tema 8.3 Coaeprxkanue yueOHOro MaTepuaa 2 0
HeonpenesenHsblii u [ToHsiTHE HEoNpenEeIeHHOTO0 HHTErpajia
onpeaeJeHHbIH 2
HHTErpajibl
Tema 8.4 Coaeprxkanue yueOHOro MaTepuaJa 2 0
IHonsitue 00 ['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpajia
onpeaeaeHHOM
HHTerpajie KaK )
IJIOIIAAT
KPHUBOJIMHENHOM
Tpaneuun
Tema 8.5 Conep:kanue y4eOHOro marepuasa 4 2
OmnpeneneHHblit I'eomerpuueckuii cMbICI OINpeneneHHoro uHrerpaiza. dopmyna 2
HHTErpaja B JKM3HHU Hrrotona - Jleitoamua.
[IpakTHyeckoe 3ansaTue Ne25
Pemenue 3a1a4 Ha NPUMEHEHNE HHTErPasia AJisl BbIYUCICHUS ) )
(pu3HyecKuX BeJIMYMH U IJI0IIaell B IpogeccHOHAIBLHOM
AeATeJJbHOCTH CHCTEMHOI0 a/IMHHHUCTPAaTOpa
Tema 8.6 Conep:kanue y4e0HOro marepuasa 4 0
Pemenne 3apad. | [lepBooOpasnas ¢ynkuuu. [IpaBuna HaXoXIeHHS TEPBOOOPA3HBIX.
IlepBooOpa3nas Ee npumenenue 2
bynxuun, ee | [Ipaktuyeckoe 3aHaTHe Ne26 BpImosHeHHe KOHTPOJBHOI 2
NpUMeHEHH e padorsl o Teme «IlepBoodpa3Hasi pyHKIMHU, ee TPUMEHEHN e
Pa3znen 9. Crenenn n kopuu. CtenenHas GyHKuus 18 0
Tema 9.1 Conep:kanue y4e0HOro marepuasa 4 0 OK 01,
Crenennass gynkuus, ee | [lonstue KOpHS n-Oif CTEMEHH W3 ACUCTBUTEIHHOTO YHUCIA. gi gg’
CBOMCTBA DOYyHKUUH Y = VX ux cBoiicTBa H rpaguxu. CBoiicTBa KOpHS n-0i 4 OK 0 4’
)
CTENEHU OK 05,
Tema 9.2 Conep:kanue y4e0OHOro marepuasa 2 0
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IIpeoOpa3oBanue IIpakTH4eckoe 3aHsATHE Ne27 IIpeoopa3oBanue OK 06,
BBIPA’KEHUH C KOPHSIMM | HPPAalMOHAJIBbHBIX BbIPasKeHUH 2 2 OK 07
n-oii creneHun IIK1.1,
Tema 9.3 Coaeprxkanue yueOHOro MaTepuaa 2 0 0 IIK 3.1
CpoiictBa crenenun ¢ | [lonsrue crenenn ¢ JOOBIM  pallMOHAJIbHBIM  IOKAa3aTEJIEM.
PALMOHAIBHBIM U | CreneHnble QyHKIMH, UX CBOWCTBA U TpapuKu
NeHCTBUTEILHBIM 2
NMOKA3ATEJISIMH
Tema 9.4 Conep:kanue y4eOHOro MaTepuasa 6 4 0
Pemenue PaBHOCWJIBHOCTE HMppALMOHAIBHBIX YPAaBHEHUM M HEPABEHCTB. 2
HPPALUOHATBbHBIX MeTo1bl UX pelieHus.
YPaBHEHUH U | [IpakTnueckoe 3aHaTHe Ne28 PemeHue HppanuoHAIbHBIX 2 2
HEpPaBEHCTB YPaBHeHUil
IIpakTuyeckoe 3ansaiTue Ne29 Pemenne wuppanMOHAIBHBIX 2 2
HEPABEHCTB
Tema 9.5 Conep:kanue y4eOHOro MaTepuasa 4 2 0
Crenenn u  KopHH. | Onpenenenue creneHHon GpyHkuu. Mcrnonp3oBaHue ee CBONCTB Ipu 2
Crenennas pyHkuus pELICHUN YPAaBHEHUI U HEPABEHCTB
IIpakTnueckoe 3ansaTHe Ne30) BbinojHeHHe KOHTPOJIbHOM 2 2
padorel o Teme «CreneHu M KOpHHU. CTeneHHass PyHKUMD)
Pa3nea 10. Iloka3zaTeabHas GyHKIus 18 10 0
Tema 10.1 Conep:kanue y4eOHOro MaTepuasa 4 2 0
IToxa3aTenbHas CreneHb ¢ MNPOU3BOJBHBIM  JEHCTBUTEIBHBIM  IIOKAa3aTEJIeM. OK 01,
(ynkuus, ee cBoiicTBa OmnpeneneHue MoKa3aTeIbHOM (QYHKIIMU, €€ CBOMCTBA M Tpaduk. OK 02,
3HAaKOMCTBO C NMpPUMEHEHHEM MoKa3zareiabHOU (yHKIuu. Pemenue 2 OK 03,
MOKa3aTeJbHbIX YpPaBHEHMH (PYHKUHOHAJIBLHO-ITpagUYeCKUM OK 04,
MeTOA0M OK 05,
IIpakTnuyeckoe 3ansTHe Ne31l Pemenume mnoka3aTelbHBIX ) ) OK 07
YPaBHeHUil [IK1.1,
Tema 10.2 Cojepxanne y4eOHOr0 MaTepuasia 6 4 0 1K 3.1
Pemenue Pemienne mokaszaTenbHBIX ypaBHEHHM METOJOM YpaBHUBAHMS 2 2
NOKA3aTeJbHbIX IIOKa3aTejae,  METOJOM  BBEJIEHUS  HOBOM  IIEPEMEHHOM,
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YPaBHeHMii U | pyHKIHOHANIBHO-TpapUUYeCKUM MeToIoM. Perenne mokazareiabHbIX
HepaBeHCTB HEPABEHCTB
IIpakTuyeckoe 3ansaTue Ne 32 PemieHue mnoKa3aTeJbHbIX ) )
YPaBHEHMI Pa3HBIMH cIIOCO0aMu
IIpakTuyeckoe 3ansaTue Ne 33 PemeHue mnokKa3zaTejJbHbIX ) )
HEPABEHCTB
Tema 10.3 Conep:kanue y4eOHOIro MaTepuasa 4 2
Cucrembl Pemienue cucrem nokasaTeabHbIX YPAaBHEHHI 2
ToKasaTe bHBIX IIpakTnueckoe 3ansitue Ne 34 Pemienne cucrem noxka3atelbHbIX 2 2
YPaBHeHUH ypaBHeHHi
Tema 10.4 Coaep:xaHue y4eOHOIro MaTepuaJia 4 2
Iloka3aTenbHast Pemienne mokaszaTenbHBIX ypAaBHEHHM METOJOM YpaBHUBAHMS
GyHKuA. Pemenne | nokasareneil U METONOM BBEJCHMS HOBOM II€peMEHHOH. PemieHue 2
3aga4. MOKAa3aTeJIbHbIX HEPABEHCTB
IIpakTnueckoe 3ansaTHe Ne 35 BrpinosHeHHe KOHTPOJIbLHOM 2 2
padorsl o Teme «IlokazarenbHas QyHKUMD)
Paznea 11. Jlorapugmsbl. Jlorapupmuyeckas pyHkuus 30 14
Tema 11.1 Conep:kanue y4eOHOIro MaTepuasa 2 0
Jlorapugpm yucia. | Jlorapupm uucna. JlecaTUUHBIN 1 HATYpaTbHBINA JIOTapU(MBI, 2
JlecaATHIHBII U | YHCIIO € OK 01,
HATypaJIbHBbII OK 02,
Jorapu(pmbl, YHCJI0 € OK 03,
Tema 11.2 Conep:kanue y4eOHOTro MaTepuasia 6 4 OK 04,
CaoiicTBa Jorapugmos. | CpoiicTa sorapudmon. Oneparius 1orapudMUpOBaHUS. 2 OK 05,
Onepanust IIpakTuyeckoe 3ansaitue Ne 36 Pemenue npumepoB 1o OK 07
JorapugpmupoBaHus onpeaeJeHUuI0 Jorapu¢mos U no OCHOBHOMY 2 2 IIK1.1,
JOrapu(pMu4ecKOMY TOKIECTBY K 3.1
IIpakTnueckoe 3ansitue Ne 37 Pemienne npuMepoB 1o CBOICTBaM 2 2
Jorapudmosn
Tema 11.3 Coaeprxanue yueOHOro MaTepuaa 4 2
Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA 2
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Jlorapudpmmnueckas IIpakTuyeckoe 3ansitue Ne 38 Ilocrpoenue rpadukoB 2
(ynkuus, ee cBOMCTBA Jorapupmuyeckoil pyHkuuu
Tema 11.4 Conep:kanue y4eOHOTro MaTepuasia 6 0
Pemenue [TonsaTue norapupMu4ecKoro ypaBHeHus. Tpru OCHOBHBIX METO/A
Jorapupmuveckux pelieHus JorapupMUIecKux ypaBHeHH: PYHKIIMOHAIBHO- )
YPaBHEeHHUI rpaduUecKuii, METO/ BBEICHUSI HOBOM MepeMeHHOH.
HEPaBeHCTB Jlorapudmuuecknue HepaBeHCTBA
IIpakTnuyeckoe 3anaTHe Ne39 Pemenue JorapupmMmuyecKkux 2
YPaBHEeHHUil
IIpakTnueckoe 3anaTHe Ned() Pemenue JorapupmMuyecKux 2
HEPABEHCTB
Tema 11.5 Conep:kanue y4eOHOro MaTepuasa 2 0
Cucrembl ANTOpUTM pELIEHUs] CUCTEMBl YypaBHEHMIl. PaBHOCHIBHOCTB )
Jorapugpmuveckux Jorapu(MUUECKUX ypaBHEHUI 1 HEPaBEHCTB
YPaBHEeHHUil
Tema 11.6 Conep:kanue y4eOHOro MaTepuasa 4 2
Jlorapugmsl B npupoae | [lpumenenue norapudma. Jlorapudmudeckas cnupayib B MPUPOJIE. 2
U TeXHHKeE Ee maTemarnueckue cBoiicTBa
ITpakTnueckoe 3ansaTue Ne41 Pemenune 3aga4
JIOrapu(p)MHpOBAHUA B IPO(PECCHOHATBLHON AeATEeJIbHOCTH 2 2
CHCTEMHOI0 a/IMHHHCTPATOpa
Tema 11.7 Conep:kanue y4eOHOro MaTepuasa 6 0
Jlorapugmsi. Jlorapudmuueckas pyHkuus. Pemenue npocredmmx 4
Jlorapudpmmnueckas JorapupmMmuyecKnux ypaBHeHUil
(pynkuus. Pemenne IpakTuuyeckoe 3ansitue Ne42 BoinosiHeHHe KOHTPOJIbHO# )
3aaa4 padoTsl no TeMe « Jlorapugmel. Jlorapupmudeckas QyHKIHD)
Paznea 12. MHuo:xecTBa. JjieMeHThI TeOpUHU rpados 14 4
Tema 12.1 Coaeprxanue yueOHOro MaTepuaa 2 0
MHoskecTBa [Tonsitue MuokecTBa. [TogMHOXkecTBO. Oniepanuy ¢ MHOKECTBAMU 2
Tema 12.2 Coaeprxanue yueOHOro MaTepuaJa 4 2
Onepanun Onepanuu ¢ MHOYKECTBAMU. 2
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C MHOKECTBaAaMH

[IpakTnueckoe 3anaTHe Ne 43 BblnoJiHeHHe omnepanui ¢

MHOKeCTBAaMHU B MPO(ecCHOHATBHON 1eITeJIbHOCTH CHCTEMHOT0 2 2 2
aJMUHHCTPATOpAa
Tema 12.3 Coaeprxkanue yueOHOro MaTepuaa 4 2 2
I'padsr [Tonsitue rpada. CBsa3HbIN rpad, AepeBo, ITUKI Ipad Ha MIOCKOCTH 2
IIpakTnyeckoe 3ansaTue Ne 44 Pemenue 3agau ¢ rpagpamu
B npogecCHOHAIBHOH  /1eATEeJbHOCTH CHCTEMHOI0 2 2 2
aIMHHHCTPATOPA
Tema 12.4 Coaeprxanue yueOHOro MaTepuaJa 4 2 0
Pemenne 3aga4. | Onepanuun ¢ MHOXecTBaMu. OmHcaHHMe peabHBIX CHUTYaluil c
Mmuoxecra, I'padger u | momonipio MHOKECTB. [IpuMeHeHne rpadoB K pelIeHHIO 3a/1a4 2
HUX IPUMEHEHHE IIpakTuyeckoe 3ansaTHe Ne4S BplnosiHeHHMe KOHTPOJIbHOM 2 2
padoTsl o TeMe « MHuoxkecrBa. I'pagbly»
Pa3znea 13. DiaeMeHTHl KOMOMHATOPUKH, CTATUCTHUKH U TEOPHH BEPOSITHOCTEI 22 8 2
Tema 13.1 Coaeprxkanue yueOHOro MaTepuaJa 2 0 0
OcHoBHBIE nousitus | [lepecranoBku, pa3mMelIeHUs, COUETaHUSI.
KOMOMHATOPHKH 2
Tema 13.2 Conep:kanue y4yeOHOro marepuasa 2
CoObiTHe, BepoSTHOCTH | COBMECTHBIC M HECOBMECTHBIC COOBITHs. TeopeMbl O BEpOSTHOCTH OK 01,
coObiTHsA. Cil0KeHMe M | cyMMbl COOBITHMH. YCIOBHas BEpPOSATHOCTh. 3aBUCHUMBIE U ) OK 02,
YMHOKeHH e HE3aBHCHUMBbIE COOBITHUSA. TeopeMbl O BEpPOSTHOCTU MPOU3BEACHUS OK 03,
BEpPOSITHOCTEH COOBITHH. OK 04,
Tema 13.3 Conep:kanue y4eOHOro marepuasa 4 2 0 OK 05,
BepositHOCTB B | OTHOCUTENbHAsE 4YacTOTa COOBITHS, CBOWCTBO €€ YCTOHYHMBOCTH. OK 07,
npogecCHOHATBHBIX Cratuctuueckoe omnpezeneHue BeposiTHOCTU. OleHKa BEpOSATHOCTH 2 [IK1.1,
3agavax COOBITHSI. IIK 3.1
IIpakTuyeckoe 3aHsTHe Ned46 PemeHue 3aJa4 Ha OIEHKY 2 2
BEPOSITHOCTH COOBITHS.
Tema 13.4 Conep:kanue y4e0HOro marepuasa 4 0 0
Juckpernass ciay4yaiHasi | Bunsl ciyuyaiineix BennunH. OnpeseneHne AUCKPETHOM cirydaiiHOM
BEJIMYUHA, 3aKOH €€ | BeJIMYUHbl. 3aKOH pacnpenejieHuss IMCKPEeTHOH Ciy4ailHoi
pacnpeneieHust BeJIMYNHBI. Ee 4iCIIOBbIE XapaKTEpUCTUKU 4
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Tema 13.5 Conep:kanue y4e0OHOro Mmarepuasa 4 2 0
3agaun Baprnanvonnsii  psan.  Ilomuron  4actor W rucrorpamma. 2
MaTeMaTH4YeCKOoi CraTucTH4ecKHe XapaKTePUCTUKHU PsiJia HaOJII0JaeMbIX JAHHBIX
CTAaTHCTUKH IIpakTnueckoe 3anaTHe Ne47 PemieHue 3a1ay Ha COCTaBJIeHHE 2 2
MOJIMTOHA YACTOT
Tema 13.6 Coaeprxanue yueOHOro MaTepuaJa 2 2 2
CocraBaenue Ta0auu M | [Ipaxtuueckoe 3auatue Ne 48 Pemenne 3a1a49 Ha
AHATPAMM HA NPAKTHKE | NepBUYHYI0 00paloTKy CTATUCTUYECKUX IAHHBIX U Tpaduyeckoe ) ) )
UX TpeAcTaBJIeHHMe B NPOPecCHOHATBHONH JAeATeJbHOCTH
CHCTEMHOI0 a/IMHHHCTPATOpa
Tema 13.7 Coaeprxanue yueOHOro MaTepuaa 4 2 0
Pemenue 3a1a4. | DneMeHThl KOMOWMHATOpUKU. CoOOBITHE, BEPOSTHOCTH COOBITHSA. 2
DJIeMeHThI CrnoxeHue 1 YMHOKEHUE BEPOSTHOCTEN
KOMOMHATOPHKH, IIpakTuyeckoe 3ansaTHe Ne 49 BpinojiHeHHWe KOHTPOJIbHOMI
CTATUCTUKH W TeOPUM | paloThI MO TeMe «JIeMeHTbl KOMOMHATOPHKH, CTATHCTUKH U 2 2
BepPOSITHOCTEH TEOPUH BEPOATHOCTEI»
Pasznea 14. YpaBHeHusi M HEPABEeHCTBA 24 10 2
Tema 14.1 Conep:kanue y4eOHOro Mmarepuasa 4 2 0
PaBHOCHJIBHOCTD PaBHOCUIIBHOCT  ypaBHEHMH U  HepaBeHCTB. OnpeneneHus.
YPaBHeHHI U | OCHOBHBIE TEOPEMbl PaBHOCWIIBHBIX IE€PEX0/aX B YPaBHEHMIX H OK 01
HEPaBeHCTB. OOmue | HepaBeHcTBax. O0IMe METO/ABI pellleHUs] YPABHEHUIi: mepexo/ oT OK 02’
MeTO/bl pelIeHHA paBeHCTBa QYHKIMI K PABEHCTBY apIyMEHTOB /11 MOHOTOHHBIX 2 OK 03’
(pyHknuil, MeToA pAa3lOXKEHUs HAa MHOXKHUTEIH, METOJ BBEICHUS OK 0 4’
HOBOH NIEpeMEHHOM, PYHKITMOHATBHO-TpaQUIECKUN METO/T OK 0 5’
IIpakTnueckoe 3anaTne Ne 50 Pemenume 3agaHumii Ha 2 2 OK 0 6:
PAaBHOCHJIBLHOCTH YPABHEHHI OK 07
Tema 14.2 Coaeprxanue yueOHOro MaTepuaa 4 2 0 [K1.1
I'paduyecknii Merox | OOmMe METOABbl PEIICHUS HEPaBEHCTB: IMEPEXOJl OT CpPaBHEHUS K 3_1’
peliecHHs  YPaBHEHMH, | 3HaueHU (QYHKUMH K CPaBHEHUIO 3HAYCHUH apryMEHTOB IS
HEPaBeHCTB MOHOTOHHBIX (DYHKIMHA, METOJ MHTEPBAJIOB, (YHKIHOHAIBHO-
rpapuueckuii Meron. I'paduueckuili MeToa pelieHus ypaBHEHUH U 2

HEPaBEHCTB
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IIpakTuyeckoe 3ansitue Ne 51 Pemenue ypaBHeHUMit 2 2
rpagu4ecKHM crnocodom
Tema 14.3 Conep:kanue y4e0HOro marepuasa 4 2 0
YpaBueHnus u | OnpeneneHue Mopayis. PackpblTue MOIyiass IO  ONPENEICHHUIO.
HepaBeHCTBa ¢ MmoayJieM | [Ipocteifiine ypaBHeHHsI U HepaBeHCTBa ¢ MoayjieMm. lIpuMenenue
PaBHOCHUJIBHBIX NEPEXOJ0B B OINPEAEICHHBIX TUIIAX YPAaBHEHUH U )
HEPABEHCTB C MOIYJIEM
IIpakTnuyeckoe 3anaTue Ne 52 Pemenne ypaBHeHHWH U 2 2
HEPABEHCTB C MOAYJIeM
Tema 14.4 Coaeprxanue yueOHOro MaTepuaa 4 2 0
YpaBHeHus u 3HaKOMCTBO ¢ apaMmerpoM. IIpocTreiinne ypaBHEHUS U HEPABEHCTBA 4 )
HepaBeHCTBA ¢ C MapaMeTpoOM
napaMeTpamu IIpakTnueckoe 3anaTue Ne 53 Pemenne ypaBHeHHH H 2 2
HEPABEHCTB C MapaMeTpPoM
Tema 14.5 Coaeprxkanue yueOHOro MaTepuaa 4 2 2
Cocrasienue u pemenne | PerieHne TeKCTOBBIX 3a7ad Npo(eCCHOHAIBLHOTO COACPIKAHUS 2
npogeccnoHaIbHbIX IIpakTnueckoe 3ansaTue Ne 54 PemieHne TeKCTOBBIX 3aJa4 B
3aJa4 = ¢ MOMOWIBIO | npodeccHOHANBLHOM 1esITeILHOCTH CUCTEMHOTO aIMUHUCTPATOPA 2 2 2
YPaBHEeHHUil
Tema 14.6 Conep:kanue y4eOHOro Mmarepuasa 4 0 0
Pemenue 3aaa4. | OOmye MeToIbl pelIeHus] ypaBHEHUH. Y paBHEHUsI U HEPAaBEHCTBA C
YpaBHeHust U | MOAYJIEM U C TapaMeTpaMu 4
HepaBeHCTBA
3aueTHoe 3aHSATHE 10 IIpakTuyeckoe 3ansaTue Ne 55, ) )
pa3nenam 1-14 BrinosiHeHue 3a4eTHBIX 3aJaHNI M0 pa3aenam 1-14
334 110 34
IIpomexyTounas arrecranus (IK3aMeH) 6
Beero | 340
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3. YCJOBUA PEAJIMSAIIAUA ITPOT'PAMMBI YUYEBHOMU JUCIHUIIIINHBI
«MATEMATHUKA»

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn 10

Peanuzarus mporpaMMbl JUCIUTIIMHBI TPEOYeT HATUYHS y4eOHOTO KabuHeTa
Marematukmu.

O6opynoBaHue yueOHOTO KaOWHETa:

- IOCAJJOYHBIC MECTA 10 KOJIMYECTBY 00yJaroIuXcs;

- paboyee MecTO Mpeno1aBaTes;

- KOMIUIEKT y4eOHO-HarJIsAHbIX TTOCOOUIA;

- KOMILJIEKT 3JIEKTPOHHBIX BHJIEOMATEPUAIIOB;

- 3a/IaHUS TSI KOHTPOJBHBIX padoT;

- IpoecCUOHANBHO OPUEHTHUPOBAHHBIC 33 JaHUS;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpeacTBa 00ydeHUs:

- IEPCOHATBHBIA KOMITBIOTEP C JIUIICH3MOHHBIM IMPOTPAMMHBIM 00ECTICUeHUEM;

- IPOEKTOP C SIKPAHOM.

3.2. UndopmanmnonHoe obecriedeHre peaau3anun NporpaMmmbl

OcHoBHas1 iUuTEpaTypa
1. bammmakoB M.M. Maremaruka: yaeOHoe uznanue/bammakos M.M.- MockBa: Akaaemus,
2024.-288c.(O6meobpazoBaTenpHas moarotTopka B yupexaeHusx CIIO). — ISBN 978-5-
0054-1761-9 URL: https://academia-moscow.ru/catalogue/5395/414531/
2.bammakoB M.M. Maremaruka: 3agaunuk: ydyeonoe n3ganue/. bammakos M.M.- Mockga:
Axanemus, 2024.-432c.(O6meoOpazoBatenbHass moaAroroBka B yupexnenusx CIIO). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JlonoTHUTeIbHbIE UCTOYHUKH

1. MaremaTuka: anrebpa 1 Ha4ajga MaTeMaTHYECKOro aHaim3a reomerpus. ['eomerpus. 10-
11 xnacc. ba3oBsriit u yrinyonéunsnii yposuu : Yueonuk / JI.C. Atanacsan, B.®. byry3os,
C.b. Kagomues [u ap.] — Mockaa : IIpocsemienue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Maremaruka: anreOpa 1 Hayajia MaTeMaTHYECKOT0 aHaIu3a reoMeTpus. Anredpa 1 Hayana
MaTreMatnyeckoro ananuza 10-11 kmacc. ba3oBeiif u yriyOnéHHBIN ypOBHHU : YUeOHUK /
[I.A. Anumos, FO.M. Konsarun, M.B. TkauéBa [u np.] — Mocksa : IIpocemenue, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213

3.Bepuep, A.JI.. MaremaTtuka: Anre6pa 1 Hayajla MaTeMaTHYeCKOro aHaiau3a reometpus 10

kiacc ba3oBeiit ypoBens : Yueonnk / A.JI. Bepuep, A.I1. Kapn — Mockaa : [Ipocsemnienue,

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

4. Bepuep, A.JI.. MaremaTtuka: Anrebpa n Hayaia MaTeMaTHIECKOTo aHaym3a reomerpust 11

kiacc bazoBrwiit ypoBens: Yuebnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [IpocBemienue,

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

5.boromonoB H. B. Ilpaktnueckoe 3aHsATHE MO MareMaThke: YueOHOe mocodue s

TEXHUKYMOB. — M.: Boicur. mik., 2023.

6.COopHHK 3aa4 110 MareMaTuke: YueOHoe nmocodue / A.A. [lanasH. - [Ipodeccrnonansroe

obpazoBanue, 2023.


https://academia-moscow.ru/catalogue/5395/414531/
https://academia-moscow.ru/catalogue/5395/705798/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMS YYEBHOU JUCHUIIJIMHBI <MATEMATHUKA»

KOHTpOJIb H OIEHKa pE3yjbTaTOB OCBOCHHUA  OUCHHUILIIWHBL

MIpeno/iaBaTesieM B MPOIIECCE MPOBEICHUS 3aHATUH.

OneHKka JUYHOCMHBIX PE3YIBTATOB O0OECIIEUMBACTCS B XOJE pealM3allud BCEX
KOMIIOHEHTOB 00pa30BaTeNbHOTO MPOIIeCcCa, BKI0Yasi BHEYPOUHYIO JIEATETHHOCTb.

Or1ieHKa TOCTHKEHUS MemManpeoMemHubix pe3ynbTaTOB MPOBOAUTHECS B X0OJIe TEKYIICH U
MPOMEKYTOUHOM arrtectaunu. OUEeHUBAETCS NOCTUKEHUE KOMMYHUKATUBHBIX U PETYISITUBHBIX
JEeHCTBUIM (HABBIKM COTPYIHHUYECTBA, CAMOOPTAHHU3AlUHM, CAMOCTOSITEIIBHOCTA OIICHUBAHUS
CUTyalldd W TPUHATUS PEUICHHUS, CaMOCTOSATEIbHOCTH WH(POPMAIIMOHHO-TIO3HABATEILHON

JIESATETLHOCTH).

OCYIICCTBIIACTCA

IIpenmeTHbIe pe3yJIbTaThI

O0beKT KOHTpOISA

®opMbI 1 METOABI

pallMOHAIILHOE  YHCIIO,  OCCKOHECYHast
nepuoandeckass  ApoOb,  TPOLEHTHI,
UppAalMOHAILHOE  YHCJIO, MHOMKECTBA
pPallMOHAIBHBIX W JEHCTBHUTENBHBIX
YHCEIT, MOYJIb JICUCTBUTEILHOTO YUCIIa,;
OPUMEHATh JpOOM ¥ MPOLEHTHI IS
peuieHus  MPHUKIAIHBIX  3a7ad U3
Pa3IMYHBIX OTpacieil 3HAaHUW U peabHON
KU3HU;

NPUMEHSATH PUOIIKCHHBIC BEIYUCICHHS,
NpaBWia OKPYIJICHUS, TPHKHIKY U
OLICHKY pe3yJIbTaTa BEIYUCICHUH;
CBOOOJHO  OMEpPUpPOBATh  IMOHITUEM:
CTENeHb C  IEJbIM  IIOKa3aTeleM,
UCIIOJIb30BAaTh  MOAXOISAIYI  (opmy
3amicH  JCHCTBUTENBHBIX YHCEN IS
pemIeHus]  MPaKTHYeCKUX  3agad  u
NPE/ICTAaBICHNUS IaHHBIX;

CBOOOZHO  ONEpHPOBaTh  MOHSATHEM:
apu(METHYECKUI KOpeHb HaTypaJIbHON
CTEICHH;

CBOOOJHO  OMEpPUpPOBATh  IMOHATUEM:
CTEINEHb C PallMOHAIBHBIM ITOKa3aTeleM;
CBOOOJHO  OMEpPHPOBATh  IMOHATUSIMHU:
gorapudM  Uucna,  JCCATHYHBIE U
HaTypaJbHbIE JOTapu(PMBbI;

CBOOOHO  ONEpPHPOBATh  MOHATHIMU:
CHHYC, KOCHHYC, TAaHICHC, KOTAHTEHC
YHCIIOBOTO apTryMEHTa;

ONEPUPOBATh  TOHATUSMH:  apPKCHUHYC,
apKKOCHHYC W apKTaHT€HC YHCIIOBOTO
apryMeHTa.

CBOOOIHO  ONEpHPOBATh  MOHATHSIMU:

¢ y4eToM KOHTPOJISA M OIleHKH
npogeccHOHANIbHOI | pe3yJbTaTOB 00yYeHHS
HANPAaBJEHHOCTH
IIP 01. Yucna v BEIYUCICHUSA: OK 01 -OK 07, VYcerHblii onpoc
cBoObomHO  omepupoBarh  monsTtusmu: | [1K1.1, TIK 3.1 MartemaTuyeckuii JUKTAHT

NunuBunyanbHas
caMOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KoHntponbHas padota
DK3aMeH




36

HaTypaJIbHOE M 11€J10€ YHCII0, MHOXKECTBA
HATypaJIbHBIX n LENBIX qHCel,
WCIIONB30BaTh  TMPU3HAKK  JCIUMOCTH
uensix unces, HOJ u HOK natypanbHbIx
YUCeN IJIs pPEIICHHS 3a/ad, MPUMEHSTh
anroput™ EBxinna;

cBOOOJIHO OTIEpUPOBATH MMOHATHEM
ocTaTka IO  MOJYJIIO, 3aluChIBaTh
HaTypaJlbHBIE YWCJa B  Pa3IMYHBIX
MMO3UIIMOHHBIX CUCTEMaX CUMCIICHUS;
CBOOOJTHO  OMEPUPOBATH  MOHATHUSIMHU:
KOMIUICKCHOE YHCII0O M  MHOXECTBO
KOMIUICKCHBIX ~ YHCEJ, TMPEJCTaBIATh
KOMIUICKCHBIC YHCTIa B alNTreOpandecKoi u
TPUTOHOMETPUIECCKOM dbopwme,
BBITIONTHSATH apU(METUIECKIE OTIEPAIlUH C
HUMH W HW300pa)kaTh Ha KOOPJIWHATHOMU
IUIOCKOCTH.

ITP 02. YpaBHEHUS U HEPABEHCTBA:
CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:
TOXKJIECTBO, YpaBHEHHME, HEPABEHCTBO,
PaBHOCHIIBHBIE YPAaBHEHHUS U ypaBHEHUS-
CJIEJICTBUS, PABHOCWJIbHbIE HEPABEHCTBA;
IIPUMEHATh Pa3JINYHbIE METOBI PEIICHUS
palMoOHANBHBIX U IPOOHO-PAIMOHATIBHBIX
YPaBHECHHUH, IIPUMEHSTh METOJ
MHTEPBAJIOB JIJIs1 pELIEHNs] HEPAaBEHCTB;
CBOOOJHO  ONEpHPOBATh  MOHATUSAMHU:
MHOIOWIEH OT OJHOM IIEPEMEHHOMU,
MHOT'OUJICH C EIBIMU KOd(DPUIIMeHTaMu,
KOPHM MHOT'OWJIEHA, IPUMEHSATH JI€JICHHUE
MHOTO4JIEHa Ha MHOTOYJIEH C OCTaTKOM,
teopemy bedy u teopemy Buera mus
peleHns 3a1a4;

CBOOOJHO  ONEpPHPOBATh  IMOHITUSAMHU:
CUCTEMA JIMHEWHBIX YPAaBHEHUH, MaTpULLa,
ONpPEACIUTENb MATPUIBI 2 X 2 U €ro
TFE€OMETPUUYECKUN CMBICII, HCIIOJIb30BaTh
CBOWCTBa ompeaenutens 2 X 2 1A
BBIUHCJIEHUS] €r0 3HAYEHUs, NMPUMEHSTH
ONPEACIUTENN [UIsl PELICHHUS CHCTEMBI
JIMHEWHBIX YpaBHEHUH, MOJEIUPOBATH
pEaJIbHBIE  CHUTyalUH C  IIOMOILBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJEIH C
IIOMOLIBI0 MAaTpHIl M OIpPEAETUTENEH,

WHTEPIPETUPOBATH MTOTYYEHHBIHN
pe3yibTarT;

HCIOJIL30BAaThL CBOWCTBA JEHUCTBUU C
KOPHSIMH TUISL npeoOpa3oBaHus

BBIPAKEHHUI;

OK 01 -OK 07,
IIK1.1, ITIK 3.1

YceTHBII onpoc
MatemaTnyeckuii TUKTAHT
NunuBunyanbHas
caMOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KoHntponbHas padota
DK3aMeH
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BBITIOJHATh PEOO0pa30BaHUs UYHCIOBBIX
BBIPQXEHUH, COJEp)KAIIUX CTENEHU C
paloHaIbHBIM MTOKA3aTeNIeM;
UCIOJIb30BATh CBONCTBA JIOTapU(pMOB 15t
npeoOpa3oBaHms Jorapu(pMUIECKIX
BBIPAKCHU;

CBOOOZIHO  ONEpUpPOBATh  MOHITHUSIMHU:
UppaloHalbHbIe, TIOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHUs, HAXOIUTh
UX PELICHHs ¢ OMOUIbIO PAaBHOCUIIBHBIX
MEPEXO/I0B MM OCYUIECTBIISISI TPOBEPKY
KOpHEH;

MPUMEHSITh OCHOBHBIE
TPUTOHOMETpHUYECKUE  (OopMynBl  JUIs
peoOpa3oBaHUs TPUTOHOMETPUUYECKUX

BBIPAKCHU;

CBOOOMHO  ONEpHPOBaTh  MOHSATHEM:
TPUTOHOMETPHUECKOE ypaBHEHHE,
IPUMEHATh HE0OXOAUMbIE (HOPMYJIIBI IS
penieHus OCHOBHBIX THIIOB

TPUTOHOMETPUYECKHUX ypaBHEHUIA;
MOJICIIMPOBATh pEAbHbIC CUTYAIlMH Ha
SI3BIKE aNTeOphl, COCTABIISITh BHIPAKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCJOBHUIO
3alaud,  HUCCIEJOBAaTh  TOCTPOCHHBIC
MOJIEIM C HCIOJB30BAHUEM arapara
aIreOpBhl.

CBOOOJTHO ~ OTEpPHPOBATH  IMOHITHSIMHU:
UppalMOHANIbHBIC, IOKa3aTelbHbICE W
JorapupMUIECKue HEPaBEHCTBA,
HAaXOMUTh WX PEIIEHUS C TOMOIIBIO
PaBHOCHIIBHBIX TIEPEXOJIOB;
OCYIIECTBIISITh  OTOOpP  KOpHEH  mipH

peleHIH TPUTOHOMETPHUYECKOTO
YpaBHCHHS,

CBOOOJHO  OMNEpUPOBaTH  IMOHITHEM
TPUTOHOMETPHYECKOE HEPABEHCTBO,
MPUMEHATh HEOOXOIUMBIE (OPMYIIBI IS
pelieHus OCHOBHBIX TUTIOB

TPUTOHOMETPUUYECKUX HEPABEHCTB;
CBOOOJHO  OMEpPHpPOBATh  IMOHATUSMHU:
cUCTéMa U COBOKYIHOCTb YPaBHEHHH M
HEPABEHCTB, PAaBHOCWJIBHBIE CHCTEMBI U
CHCTEMBI-CIIEICTBUS, HAXOIUTh PEIICHUS
CUCTEMBI u COBOKYITHOCTEM
palMOHAIIBHBIX, UppalMOHAIIbHBIX,
MOKa3aTeIbHBIX M JOrapu(PpMHUUYECKHX
YpaBHEHUI U HEPABEHCTB;

pemarb panMoHaIbHbIE,
UppaLOHATIbHEIE, HIOKa3aTeNbHbIC,
norapupMuUEcKue U

TPUTOHOMETPUYECKHE  ypaBHEHUS U
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HEPABEHCTBA, COJEp)KAIUEe MOAYIH H
rapameTpsl;

IPUMEHATh TIpaduyeckue MeTOAbl s
pellcHusl YpaBHEHHM W HEPABEHCTB, a
TaKKe 3a7a4 ¢ IapaMeTPaMH;
MOJCIIMPOBATh peajbHbIE CUTyallMU Ha
A3BIKE alIreOpbl, COCTABIIATh BBIPAKCHMUS,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 3aJadd, HCCIENOBaTh
IIOCTPOEHHBIE MOJIEIIHU C UCIIOJIb30BaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

IIP 03. ®yukuuu 1 rpaduKu:
CBOOOMHO  ONEpPHPOBATh  MOHATHIMU:
¢byHKIMsA, crocoObl 3agaHus (DYHKIHH,

B3aUMHO oOpaTHbIe byHKINH,
KOMMO3ULUS (QYHKIMH, TpaduK QyHKINH,
BBITIOJTHATH 3JIEMEHTapHbIE

npeoOpa3oBaHus TpapuKoOB (YHKIIHIA;
CBOOOJTHO ~ OTEpPHPOBATH  IMOHITHSIMHU:
00JIacTh ONpeAeNeHUs U MHOXECTBO
3HAYCHUH (QYHKIOUH, HYIW (QYHKIIWH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
CBOOOJTHO ~ OTEpPHPOBATH  MOHITHSIMHU:
YeTHBIE W HEYETHBIC  (DYHKIWH,
nepuonnveckue (yHKIHU, TTPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI U
MUHHUMYMBl (YHKIIMH, HauOOJbIIee U
HavMeHbIllee 3HAueHWe (QYHKIHMM Ha
MIPOMEKYTKE;

CBOOOJHO  OMEpPHPOBATh  MOHATUSMHU:
crereHHass (pyHKIUS C HaTypajlbHBIM M
LEJIBIM TTOKa3aTeneM, rpaduK CTeleHHON
GYHKIMM C HaTypallbHBIM U IEJIBIM
rmokaszateneMm, Trpaduk KOpHA  N-oH
CTeTeHH KaK (yHKIIMU 0OpaTHOM CTeneHn
C HaTypaJIbHBIM TI0Ka3aTeleM;
ONEPUPOBATh TMOHSATHSIMHU: JIMHEIHAas,
KBagpaTU4HasT W  JPOOHO-IIMHEIHHAs
(GYHKIMH, BBIIONHATH  DJIEMEHTApHOE
UCCIIC/IOBAaHKE M IOCTPOSHHE  HX
rpaduKoB;

CBOOOJTHO ~ OTEpPHPOBATH  IMOHITUSMHU:
MoKa3arelpHass ©  JIorapuMUYecKas
GbyHKIIMH, WX CBOWCTBAa ® Tpaduku,
UCIIOJIb30BATh MX I'PAaQUKH IS PELICHUS
YpaBHEHUH;

CBOOOJHO  OMEpPHPOBATH  IMOHATUSIMHU:
TPUTOHOMETPHYECKAS OKPY)KHOCTB,
orpeJiesieHue TPUTOHOMETPUUYECKUX
(YHKIIMH YMCIOBOTO apryMEHTa;

OK 01 -OK 07,
IIK1.1, ITIK 3.1

YceTHBII onpoc
MartemaTuyeckuii JUKTAHT
NunuBunyanbHas
caMoOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KoHntponbHas padota
DK3aMeH
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WCIIONB30BaTh Tpapuku (QyHKOUN a7s
MCCIIE/IOBaHHS MIPOIIECCOB U
3aBUCHMOCTEH TMpHU pelIeHUH 3a1ad u3
ApYruX y4eOHBIX MPEIMETOB U peabHOU
KHU3HHU, BBbIpaXaTh bopmynamu
3aBHCHMOCTH MEKy BETUYHMHAMU,
CTPOUTDH TpaPuKH KOMITO3UIIMH (DYHKITHI
C MIOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAaHUSI M CBOMCTB KOMIIO3HUIIMH
IBYX (YHKIUH;

CTPOUTD reoMeTpUUYecKre o0pa3sl
YPaBHEHUU u HEPaBEHCTB Ha
KOOPJMHATHOM MIIOCKOCTH;

CBOOOJHO  OMEpPHPOBATh  IMOHATUSIMHU:

rpaduku TPUTOHOMETPUIECKUX
dyHKImit;

PUMEHSTH byHKIUHR ISt
MOZACIINPOBAHUSA 148 HCCIICIOBAHUS

peaJIbHBIX MTPOLIECCOB.

NP 04. Havana MareMaTH4eCKOro
aHaIm3a:

CBOOOZIHO  ONEpUpPOBATh  MOHITHUSIMHU:
apudmernueckass ©W  TeOMETpHUYECKas
nporpeccusi, OECKOHEYHO YOBIBaroIIas
F€OMETPUYECKAs IPOTrPECCUsl, JIMHEUHBIN
U OSKCIOHEHIMAIbHBIIM pocT, (opmyna
CIIOKHBIX MPOIEHTOB, UMETh
MpEe/ICTaBJICHUE O KOHCTAHTE;
MCIOJIb30BaTh MPOTPECCUU TSI PEIICHHUS
pealbHbIX 3a1au MIPUKIIATHOTO
XapakrTepa;

cBOOOZIHO  ONEpUpOBaTh  MOHITHUSIMHU:
MOCIIEI0BATEIHHOCTh, CIOCOOBI 3aJaHUS
MOCJIEI0BATENbHOCTEH, MOHOTOHHBIE H
OrpaHUYEHHbIE MOCJIeI0BATEIHHOCTH,
MMOHUMATH OCHOBBI 3apOKICHUS
MaTEeMaTHYeCKOro aHaju3a KaK aHaiu3a
OCCKOHEYHO MaJIbIX;

cBOOOZIHO  ONEpUpOBaTh  MOHITHUSIMHU:
HenpepbiBHBIE (DYHKIIUU, TOYKH pa3pbiBa
rpaduka GyHKIHH, aCHMIITOTHI Tpadrka
GyHKIUY;

CcBOOOZIHO  OMEpUpOBaTb  MOHITHEM:
(GyHKIUS, HEMpephlBHAS Ha OTpe3Ke,
MPUMEHITh  CBOWCTBA  HEMPEPBIBHBIX
GyHKIUH 1715 pelieHus 3a/1a4;

CcBOOOZIHO  ONEpUpOBaTh  MOHITHUSIMHU:
nepBasi ¥ BTOpast MPOU3BOIHBIC (DYHKITUH,
KacatelbHas K Tpaduky GyHKIINH,
BBIYHCTISITH MPOU3BOJHBIE  CYMMBI,
MIPOM3BEICHUS, YACTHOTO M KOMIO3HUIINH

OK 01 - OK 07,
IIK1.1, ITK 3.1

VYcrHbIit onpoc
MareMaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHast paboTta
[TpakTrueckue paboThI
KonTtponbHas pabora
DK3aMeH
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IByX (yHKIUWA, 3HATh TMPOU3BOIHBIC
AJIEMEHTAPHBIX ()YHKIIHA;

HCITIOJIH30BaTh reOMETPUYECKUI u
(bu3MYECKUN CMBICT TPOU3BOIHON IS
pelIeHus 3a/1a4.

HCIIOJIH30BaTh MIPOU3BOAHYIO JUIST
HUCCIICTOBAHUS byHKIIIHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HaWOOJIbIIee W HaMMEHbIIIEE
3HaueHUs (YHKIMM HENpEephIBHOW Ha
OTpE3KE;

HCIIOJIH30BaTh MIPOU3BOAHYIO IR
HAXOXJEHUSI HAWJIy4dllero peIieHus B
MPUKIJIAIHBIX, B TOM YHCIE COIMAIbHO-
SKOHOMHYCCKHX, 3aJadax, TS
ONpPEACIICHUSI CKOPOCTH M YCKOPEHUS
mporiecca, 3aJaHHoOro (OpMYJIOoN WU

rpaduKom;
CBOOOJHO  OMEpPHPOBATh  IMOHATUSMHU:
nepBooOpasHas, OIIpeIeTICHHBIN

MHTETpaj, HaXOAWUTh TEepBOOOpa3HBIC
ANIEMEHTAPHBIX (YHKIUH W BBIYHUCIATH
uHTerpan 1no  ¢opmyne  Herorona-
Jleiibnua;

HAXOAUTh IJIOUIATU IUJIOCKUX (UTYp U
00BEMBI TEJ C MOMOIILIO HHTETPaa,;

UMETh IIpE/ICTaBICHHE 0
MaTeMaTU4eCKOM MOJEIMPOBAHUU HA
npuMepe COCTaBJICHUS

mudepeHInaTbHBIX YPaBHEHUH;

peaTh MPUKIAAHBIC 3a/1a4, B TOM YUCJIC
COIMATEHO-9KOHOMHYECKOTO u
(Gu3MUECKOTO XapakTepa, CpeACcTBaMHU
MaTeMaTHYECKOTO aHAIIN3A.

IIP 05. MHoxecTBa U JIOTHKA: OK 01 —OK 07, VYcTHbIi onpoc

cBobomHo  omepupoBarh  monstusmu: | [TK1.1, ITIK 3.1 MaremaTuyecKuii TUKTAHT
MHO>K€ECTBO, oreparuu Hajl NnauBuayanbHast
MHOKECTBaMU; caMmocTosiTeNbHast paboTa
UCIOJIb30BATh TEOPETUKO- [IpakTuueckue paboThI
MHO>KECTBEHHBIN anmapar AJis ONHCAHUS KonrtponsHas pabora
pealbHBIX MPOLIECCOB W SBICHHM, MpHU DK3aMeH

pelieHNH 3ajad M3 JPYTHX Y4eOHBIX

MIPEIMETOB;

CBOOOJTHO ~ OMEpPHPOBATH  IMOHATUSIMHU:

onpejeNieHue, Teopema, YypaBHEHHe-

CIIEICTBUE, CBONCTBO MaTeMaTH4ECKOI'O

00BEKTa, T0KA3aTeNbCTBO, PABHOCUIIbHBIE

YpaBHEHHUSI U HEPABEHCTBA.

NP 06. CsobGomno omepupoBath | OK 01 — OK 07, VYcTHbIi onpoc
ocHOBHbIMM TnoHATUsMU cTepeomerpun | [1IK1.1, [IK 3.1 MareMaTH4eCcKuil JUKTaHT
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IpU peuleHuH 3aJad M TPOBEIACHHUU
MaTEMaTHYECKUX PaCCyKICHUI;

NunuBunyanbHas
caMmocTosiTeNbHast paboTa
[TpakTrueckue paboThI
KonrtponsHas pabora
DK3aMeH

1P 07. [IpumensTh akcuomsl | OK 01 — OK 07, YceTHBII onpoc
crepeomerpun u caeactsust w3 Hux npu | [IKI1.1, ITK 3.1 MaremaTuyecKuii TUKTAHT
pEIIeHNY TEOMETPUUYECKUX 3a/1aY; NunuBuayanpHas
caMoOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KontponbHas padota
DK3aMeH
P 08. Knaccudumumposars B3aumuoe | OK 01 — OK 07, VYcrHbIit onpoc
pacnosoxeHue npsaMeix B npocrpanctse, | [IK1.1, TIK 3.1 MareMaTH4ecKuil JTUKTaHT
IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U NnauBuayanbHast
TJIOCKOCTEH B MPOCTPAHCTRBE; camocTosITeNlbHast paboTa
[TpakTrueckue paboThI
KonTtponbHas pabora
OK3aMeH
P 09. Csobogno omnepuposars | OK 01 —OK 07, YcTHBIN onpoc
MOHATUSIMH, CBa3aHHbIMM ¢ yriamu B | [TIK1.1, TIK 3.1 MaremMaTU4eCKH JUKTAHT
MPOCTPAHCTBE: MEXIy NPSIMBIMH B NunuBugyanbpHas
MPOCTPAHCTBE, MEXAY MpsIMOH U camocTosTeNbHas paboTa
IIJIOCKOCTBIO; [TpakTudeckue paboThI
KoHntponbHas padota
DK3aMeH
NP 10. CsobGomno pacnosnaBats | OK 01 — OK 07, VYcrHbIit onpoc
OCHOBHBIC BUBI MHororpanHukoB | [IK1.1, I1K 3.1 MareMaTudeckuii JUKTAHT
(mpu3ma, mnMpamMuAa, MNPSIMOYTOJIbHBIN NuauBuayanbHast
napaiesienunes, Kyo); caMmocTosiTeNbHast paboTta
[TpakTrueckue paboThI
KonTtponbHas pabora
DK3aMeH
1P 11. Knaccuduuuposats | OK 01 — OK 07, YcTHBIN onpoc
MHOTOTpaHHuKH, BbIOMpas ocHoBaHus | [IK1.1, I1K 3.1 MaremaTuyecKuii TUKTAHT
JUTSL KJTacCU(UKAIINH; NuauBuyanbHas
caMoOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KoHntponbHas padota
DK3aMeH
NP 12. CsobGomno  omepupoBath | OK 01 — OK 07, VYcTHbIil onpoc
MMOHATHSAMHM, CBsS3aHHBIMH ¢ ceudenueM | [1K1.1, I[IK 3.1 MaTteMaTH4eCKUM JUKTAHT
MHOTOTPaHHUKOB MJIOCKOCTHIO; NnauBuayanbHast
caMmocTosiTeNbHast paboTa
[TpakTrueckue paboThI
KontponsHas pabora
OK3aMeH
ITP 13. Bemoauates napamiensHoe, | OK 01 — OK 07, YceTHBII onpoc
LEHTPAIbHOE u oproronansHoe | [1IK1.1, ITK 3.1 MartemaTuyeckuii TUKTAHT
MPOEKTHpPOBaHWE (UTYp HA TMIIOCKOCTH, NuauBuayanpHas
BBITIOJIHATh ~ M300pakeHus Guryp Ha caMOCTOsATENIbHAsE paboTa
TJIOCKOCTH; [TpakTnueckne paboThI
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KontponbHas padota
DK3aMeH

np 14. Crpoutsb ceuenus | OK 01 — OK 07, VYcrHblit onpoc
MHOTI'OT'DAaHHUKOB pazmuunbivy | TIK1.1, TIK 3.1 MareMaTH4ecKuil JUKTaHT
METOJIaMH,  BBIMOJHATH  (BBIHOCHBIE) NnauBuayanbHast
MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX caMmocTosITeNlbHast paboTa
o0beMHBIX (uUTyp: BHI CBEpXy, COOKY, [TpakTrueckue paboThI
CHM3Y; KonTtponsHas pabora
DK3aMeH
mp 15. Brrunciars mwiomaau | OK 01 — OK 07, VYcerHblii onpoc
MOBEPXHOCTEMN mHororpannukoB | [IK1.1, ITK 3.1 MaremaTuyecKuii TUKTAHT
(mpu3ma, mnupammuaa), T€OMETPUUYECKUX WNunuBunyanbHas
TeJ C MpUMeHeHUuEM Hopmyi; caMOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KontponbHas padota
DK3aMeH
NP 16. CsobGomno  omepupoBath | OK 01 — OK 07, VYcTHbIi onpoc
MOHATUSMM: CUMMeTpus B npoctpancTse, | [IK1.1, TIK 3.1 MareMaTH4ecKuil JTUKTaHT
LEHTP, OCh M IUIOCKOCTh CHMMETPHH, NuauBuayanbHast
LEHTP, OCb M IUIOCKOCTh CHUMMETPUU camocTosITeNbHas: paboTa
burypsr; [TpakTrueckue paboThI
KonTtponbHas pabora
DK3aMeH
mp 17. Pemars 3a7a4u Ha | OK 01 — OK 07, VYcerHblii onpoc
JIOKa3aTeJILCTBO matemarudeckux | IIK1.1, IIK 3.1 MartemaTuyeckuii JUKTAHT
OTHOIIIEHUU u HaxOoXXJIcHHE NunuBunyanbHas
F€OMETPUYECKUX BEJIUYHMH, MPUMEHSS camocTosTeNbHas paboTa
WU3BECTHbIE  METOAbl IMPU  PELICHUU [TpakTudeckue paboThI
MaTEeMaTHYeCKUX 3a/1ad MOBBILICHHOTO U KonTponbhas pabora
BBICOKOT'O YPOBHSI CJI0)KHOCTH; DK3aMeH
P 18. [Ilpumenars npocreimue | OK 01 — OK 07, VYcrHbIit onpoc
nporpammHelie cpenctsa u snexkrponHo- | [TK1.1, TTK 3.1 MaremaTuyecKuii TUKTAHT
KOMMYHHMKAI[MOHHbIE  CHCTEMbl  IIpH NnauBuayanbHast
pElIeHUU CTEPEOMETPUUECKUX 3a/1aY; camocTosITeNlbHasE paboTa
[TpakTrueckue paboThI
KonTtponbHas pabora
OK3aMeH
IIP 19. Uzsnekats, mpeodpaszoseBath u | OK 01 — OK 07, YceTHBII onpoc
uHTepnpeTupoBatb  uHpopmanuio o | [IK1.1, T1K 3.1 MaremaTuyecKuii TUKTAHT
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX NunuBugyanbpHas
¢durypax, mpencTaBICHHYIO0 Ha YepTekax caMoOCTOsATENIbHAsE paboTa
U PUCYHKAaX; [TpakTudeckue paboThI
KontponbHas padota
DK3aMeH
P 20. CsobGomno omepupoBath | OK 01 — OK 07, VYcTHbIi onpoc
MMOHATHUSIMH, CBSI3aHHBIMU c | IIK1.1, IIK 3.1 MaTteMaTU4eCKHUM JUKTAHT
UWIMHAPUYECKOH, KOHHUYECKOU U NunuBunyanbHas
cepuueckoit MOBEPXHOCTSAMH, camocTosITeNbHas paboTa

OOBSACHSTH CIIOCOOBI TTOTYUCHUS;

[TpakTrueckue paboThI
KontponbHas pabora
DK3aMeH
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P 21. OmnepupoBars noustuamu, | OK 01 — OK 07, VYcrHbIit onpoc
cBsa3aHHbIMU ¢ Tenamu  Bpamenus: | [IK1.1, TTIK 3.1 MareMaTudeckuii JUKTAHT
MUAJTUHIPOM, KOHYCOM, c(hepoii u mapowm; NunuBunyanbHas
caMmocTosiTeNbHast paboTta
[TpakTrueckue paboThI
KonTtponbHas pabora
OK3aMeH
ITP 22. PacnosnaBare Tena Bpamenus | OK 01 — OK 07, YceTHBII onpoc
(mumueAp, koHyc, cdepa um map) wu | [IK1.1, TIK 3.1 MareMaTuuecKuii TUKTAHT
OOBSICHSITL CHOCOOBI TONYyYEHUS Tel NunuBugyanbpHas
BpallleHNUS; camocTosTeNbHas padboTa
[TpakTuyeckue paboThI
KontposbHas padota
DK3aMeH
P 23. Knaccudumuposars B3aumuoe | OK 01 — OK 07, YcrHbIii onpoc
pacmosoxeHue cepsl U MIOCKOCTH; [IK1.1, TIK 3.1 MaremaTuyecKuii TUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHast paboTa
[TpakTrueckue paboThI
KontponbHas pabora
OK3aMeH
IIP 24. Boruucnsats Benuuunbl 3aemeHToB | OK 01 — OK 07, VYcerHblii onpoc
MHOTOTpaHHUKOB u Ten  Bpamenus, | [TK1.1, TIK 3.1 MaremaTuyecKuii TUKTAHT
0o0beMbl M IUIOLIAJM MOBEPXHOCTEH WNunuBunyanbHas
MHOTOTPaHHUKOB ¥ TeJd BpalICHHUS, camocTosITeNbHas paboTa
F€OMETPUYECKUX TeJl C NPUMEHEHUEM [TpakTuueckue paboThI
dhopmy; KontponbHas padota
DK3aMeH
P 25. CsobGomno  omepupoBath | OK 01 — OK 07, VYcTHbIi onpoc
MMOHATHUSIMH, CBSI3aHHBIMU c | IIK1.1, IIK 3.1 MaTteMaTU4eCKHUM JUKTAHT
KOMOMHAIMSIMK ~ Tell ~ BpallleHus U NnauBuayanbHast
MHOTOTPaHHUKOB: MHOTOTpaHHUK, caMmocTosITeNbHast paboTa
BIMCAaHHBIN B cepy U OMHUCAHHBINA OKOJIO [TpakTrueckue paboThI
cdepsl, cdepa, BIMCaHHAas B KonTtponsHas padora
MHOTOTPaHHUK WJIN TEJIO BpalICHMUS; DK3aMeH
ITP 26. Boruncnate cootHowmeHus mexay | OK 01 — OK 07, YceTHBII onpoc
mIomaasiMu moepxHocret u oowremamu | [TK1.1, TTK 3.1 MartemaTuyeckuii JUKTAHT
MOIOOHBIX TET; NunuBugyanbpHas
caMOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KontponbHas padota
DK3aMeH
IIP 27. N3ob6paxats nzydaemsie purypsi, | OK 01 — OK 07, YcTHBII onpoc
BBITIOJIHATh (BBIHOCHBIE) miockue | [TIK1.1, TIK 3.1 MaremaTuyecKuii TUKTAHT
YepTeXM U3  PHUCYHKOB  TPOCTBIX NnauBuayanbHast
00BEMHBIX (DUTYp: BHI CBEpXY, COOKY, camocTosITeNbHas paboTa
CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHUs; [IpakTuueckue paboThI
KontponsHas pabora
OK3aMeH
ITP 28. 13Bnekats, nurepnperuposats 1 | OK 01 — OK 07, YceTHBII onpoc
npeoOpaszoBeiBath  mHpopmarmioo o | [IK1.1, T1K 3.1 MareMaTHuuecKuil TUKTAHT

IMPOCTPAHCTBCHHBIX TCOMCTPHUICCKUX
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¢burypax, IpeacTaBICHHYIO Ha YepTexax
U PUCYHKAaX;

NunuBunyanbHas
caMmocTosiTeNbHast paboTa
[TpakTrueckue paboThI
KonTtponbHas pabora
DK3aMeH

P 29. Csobomno omepuposars | OK 01 — OK 07, YcTHBIN onpoc

MOHSITUEM BEKTOP B IPOCTPAHCTBE; [IK1.1, TIK 3.1 MaremaTuyecKuii TUKTAHT
NunuBunyanbHas
caMoOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KontponbHas padota
DK3aMeH

P 30. Bemonuars onepanuu Hag | OK 01 — OK 07, VYcrHbIit onpoc

BEKTOpaMUu; IIK1.1, IIK 3.1 MaTteMaTU4eCKHUM JUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHast paboTa
[TpakTrueckue paboThI
KonTtponbHas pabora
OK3aMeH

IIP 31. 3apaBats mnockocts ypaBuenuem | OK 01 — OK 07, VYcerHblii onpoc

B JICKapTOBOM CUCTEME KOOPAUHAT; IIK1.1, IIK 3.1 MartemaTuyeckuii JUKTAHT
NunuBunyanbHas
caMOCTOATENIbHAsE paboTa
[TpakTuyeckue paboThI
KoHntponbHas padota
DK3aMeH

IIP 32. Pemats reomerpuyeckue 3agaun | OK 01 — OK 07, VYcrHbIit onpoc

Ha BbIYMCIIEHUE yriaoB Mexay npsmeiMu 1 | TIK1.1, TIK 3.1 MareMaTH4ecKuil JTUKTaHT

IJIOCKOCTSIMU, BBIUYHCIICHHE PACCTOSIHUMA NuauBuayanbHast

OT TOYKH JI0 IUIOCKOCTH, B II€JIOM, Ha camocTosITeNbHas paboTa

MPUMEHEHUE BEKTOPHO-KOOPIAWHATHOTO [IpakTuueckue paboThI

METOo/a MPU PEIICHUH; KonTtponsHas padora
DK3aMeH

P 33. Csobomno omepuposars | OK 01 — OK 07, YcTHBIN onpoc

MMOHATUSIMH, CBA3aHHBIMU C JaBrkeHreM B | [1IK1.1, IIK 3.1 MartemaTuyeckuii TUKTAHT

IIPOCTPAHCTBE, 3HAThb CBOMCTBA WNunuBunyanbHas

JBUKECHHUI; camocTosTeNbHas paboTa
[TpakTuyeckue paboThI
KoHntponbHas padota
DK3aMeH

P 34. Bemonuare uzobpaxenus | OK 01 — OK 07, VYcTHbIil onpoc

MHOrorpanHukomM u ten Bpaumenus npu | IIK1.1, TIK 3.1 MareMaTH4ecKuil JTUKTaHT

MapajuieIbHOM TMEPEHOCE, LEHTPATbHOMN NunuBunyanbHas

CUMMETPUH, 3€pPKAIbHOM CHMMETPHH, camocTosITeNbHast paboTa

Npd  TOBOPOTE€  BOKPYr  MPSIMOM, [TpakTrueckue paboThI

npeoOpa3oBaHus MOA0OUS; KontponsHas pabora
OK3aMeH

1P 3s. Crpouts ceuenus | OK 01 — OK 07, YceTHBII onpoc

MHOrorpanHukoB u ten Bpamenus: | [IK1.1, TIK 3.1 MartemaTuyeckuii TUKTAHT

CeUeHMs] IHMIUHApa (MapajuielbHO |
NEPIEHAUKYJIIPHO OCH), CEYEHUsI KOHYyca
(mapannenbHoe OCHOBAHUIO 51

NunuBunyanbHas
caMOCTOsATENIbHAsE paboTa
ITpakTryeckue paboThI
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MPOXOJAIIee Yepe3 BEpIINHY), CCUECHHUS
mapa;

KontponbHas padota
DK3aMeH

1P 36. HUcnonb3oBats METOJIBI

OK 01 - OK 07,

VYcrHblit onpoc

MOCTpOEHUsI ceyeHui: wmeron ciuenos, | [IK1.1, I1K 3.1 MaTteMaTU4YeCKHUM JUKTAHT

METOJl BHYTPEHHEr0 MPOECKTHUPOBAHUS, NnauBuayanbHast

METO]I IEPEHOCA CEKYIIEH MITOCKOCTH; caMmocTosiTeNbHast paboTa
[TpakTrueckue paboThI
KonTtponsHas pabora
DK3aMeH

ITP 37. JokaseBath reomerpuueckue | OK 01 — OK 07, YceTHBII onpoc

YTBEPKICHUS; IIK1.1, IIK 3.1 MaremaTuyeckuii TUKTAHT
NunuBunyanbHas
caMOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KontponbHas padota
DK3aMeH

P 38. Ilpumenste reomerpuueckue | OK 01 — OK 07, VYcTHbIi onpoc

¢axTel 1 pemenus crepeomerpuyecknx | [IK1.1, ITK 3.1 MareMaTH4ecKuil JTUKTaHT

3aja4, MPEANoaralouMX  HECKOIbKO NuauBuayanbHast

1IaroB  pELIEHUs, €CIU  YCJIOBHUSA caMmocTosiTeNbHast paboTa

MPUMEHEHUS 3aJ]aHbl B IBHOW M HESABHOM [TpakTrueckue paboThI

dopwme; KonTtponbHas pabora
DK3aMeH

P 39. Ilpumensars nporpammusie | OK 01 —OK 07, YceTHBII onpoc

CpeacTBa u anektponHo- | [1IK1.1, ITIK 3.1 MartemaTuyeckuii JUKTAHT

KOMMYHHKAIIMOHHBIE ~ CHCTEMBI  TIpH NuauBuayanpHas

pEIlIeHNU CTePEOMETPUUECKHX 3a/1aY; camocTosTeNbHas paboTa
[TpakTuyeckue paboThI
KoHntponbHas padota
DK3aMeH

IIP 40. IIpumenars nonydenusie 3HaHus | OK 01 — OK 07, VYcrHbIit onpoc

Ha IIPaKTHKE: cpaBHuBarh, | [IK1.1, [IK 3.1 MareMaTH4ecKuil IUKTAaHT

aHAJIM3UPOBaTh U OLEHUBATh pealibHbIE NnauBuayanbHast

CUTyalluu,  TPUMEHITh  HM3yYCHHBIC caMmocTosiTeNbHast paboTa

MOHSTHS, TEOPEMBI, CBOMCTBA B MPOIECCE [TpakTrueckue paboThI

MOUCKAa  peIIeHUs MaTeMaTH4eCKU KonTtponsHas padora

chopMyIupOBaHHOM poOJIEMBlI, DK3aMeH

MOJICTTUPOBATh peallbHbIC CHUTyallud Ha

SI3BIKE FeOMETPHH, HCCIIEIOBATh

IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM

F€OMETPUUYECKUX TIOHATUH U TEOpeM,

anmnapara anreOpsl, pemarb

MpPAKTUYECKHE 3aJauyd, CBSI3aHHBIE C

HaXO0XJAECHUEM F€OMETPUYECKHUX BEJINYMH,;

IIP 41. Wwmers mnpeacraBienuss o6 | OK 01 — OK 07, VYcTHbIi onpoc

OCHOBHBIX 3Tanax passutus reomerpuu | [IK1.1, IIK 3.1 MareMaTH4ecKuil JTUKTaHT

KaK COCTaBHOM 4YacTH
pa3BUTHUS TEXHOJIOTHUN.

dbyHrameHTa

NunuBunyanbHas
caMmocTosiTeNbHast paboTta
[TpakTrueckue paboThI
KontponbHas pabora
OK3aMeH
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