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Pabouas mporpamma y4yeOHOI aucuumiinHbel «MaremaTuka» pa3paboTaHa Ha OCHOBE
tpeboBanuii  PI'OC  cpegHero  obmero  o0pa3oBaHUs,  YTBEPKACHHOTO  MPHKA30M
Mumnnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), deaepaibHON
00pa3oBaTeNbHONW MPOTPaMMBI CpEJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Mumnnpocsemmenuss Poccun ot 18.05.2023 No 371 (akTyanpHast penakius), paclopsIKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmnun
npenofaBaHus  00HmIE0Opa30BAaTENbHBIX  JUCHUIUIMH €  Y4eTOM  NpOQecCHOHANbHOMN
HaNpaBJICHHOCTH MPOTPAMM CPEAHEro MpodeCcCHOHATBFHOTO 00pa3oBaHus, pealn3yeMbIX Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlenapraMenTa rocy1apcTBeHHON MOJUTUKHU B chepe
CpeaHero  Mpo(ecCHOHATbHOrO  00pa3oBaHuMs M NPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocemienus: Poccun «O HampaBieHun pekoMeHnmanuii» ot 1 mapta 2023 1. Ne 05-592
(PexoMenmanuu 1o peanu3aldd CpPEeAHEro o0Iero oOpa3oBaHUs B IMpeAeiiax OCBOCHHS
0o0pa3oBaTeNbHOl MPOrpaMMbl CPEAHEr0 MPO(ECCHOHAIBHOTO O0pa30BaHUS), METOAUKU
npernoaaBaHus 00meo0pa3oBaTeIbHON AUCIUILIMHBL «MaTemMaThka» W MPUMEpHOH pabodeit
nporpaMMbl  0011e00pa3oBaTeNbHON AUCHMILIMHBL «Marematuka» mis MpodeccrnoHalbHbBIX
00pa30BaTeNbHbIX OpraHU3aliil yTBEpKIACHHbIX Ha 3aceqaHiui CoBeTa 10 OLEHKE COJIEp/KaHus U
KayecTBa MPUMEPHBIX pabouux MporpaMm 00111e00pa30BaTENbHOTO U COIIMATbHO-TYMaHUTAPHOTO
IUKJIOB cpenHero npodeccunonanbHoro oopaszoBanus GI'bOY IO UPIIO, nmporokon Ne 14 ot
30.11.2022 r., ®eaepanbHOro rocy1apcTBEHHOro oOpa3oBarensHOro cranaapra (nainee — ®I'OC)
no crnenuanpHoct  21.02.20  «lIpuknagHas reone3us»  YTBEPKICHHOIO  MPUKA30M
Mumnrnpocgernienus: Poccuu Ne 617 ot 26 urons 2022 r.

Opranuzanus-pa3padotunk: Cankr-IlerepOyprckoe rocyapcTBeHHOE 010 KETHOE
npodeccuoHabHOE 00pa3oBaTesibHOE yupexaeHue «Kommemxk
ABTOMATHU3AIIMH MTPOU3BOJICTBAY.

[Tporpammy coctasuna Tpubyx O.C., npenoaasarens CII6 ['BIIOY «Konnemx aBToMaTu3anuu
IIPOU3BOJICTBA.

[Iporpamma paccmoTpeHa W ojoOpeHa Ha 3acelaHUM paboueld Tpymnmbl, MPOTOKod Ne/
ot 14.05.2024 r.
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1. MACHOPT PABOYEM ITPOI'PAMMBI YYEBHOU JUCHHUIIIINHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOI TUCUMILIMHBI B CTPYKTYpe o0pa3oBareibHoii nporpammbl CI1O

Oo6meoOpa3oBaTenbHas ydeOHas AUCHUILIMHA «MareMaThKa» SBISETCS 00s3aTeIbHON
4acThIO 0011e00pa30BaTEILHOTO IIMKIIA OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMbl B COOTBETCTBHU
¢ ®I'OC no crermansHocTH 21.02.20 «[IpukinagHas reoae3us».

1.2. Ilesu ¥ MUIaHUPYeMBble pPe3yJbTaThl 0CBOCHHS Y4eOHOH TMCIUNIMHbI

1.2.1. Iean y4eOHOM IMCHUILIMHBI B COOTBETCTBHUM ¢ coaepxkanuem POII

COO

Conepxanue nporpamMmbl «MareMaTuka» HalpaBiI€HO Ha JOCTHXKEHHE CIIETYIOIIUX
LICJICH:

- (GopMHpOBaHME ILEHTPAIbHBIX MAaTEMATUYECKUX MOHSITUH (YUCIIO, BEIMYMHA,
reomMeTpuueckas  Qgurypa, INEepeMEeHHas, BEpPOSTHOCTb, (QYHKIUSA), OOECIeUUBAIONIUX
[IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IoJBe/AeHuE 00yJaroIUXCcsl Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3H
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, NOHMMAaHHWE MaTeMaTHMKU KaK 4YacTH OOIIel KyJIbTypbl
4eJI0BEYECTBA;

- pa3BUTHE MHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIBbCKUX YMEHUH, KPUTUYHOCTH MBILIEHUS, HHTEpeca
K U3Y4YEHUIO MAaTEMaTHKU;

- ¢opmupoBaHue (YHKIMOHAIBHOW  MaTEeMaTHYeCKOM TIpaMOTHOCTH:  yMEHUs
pacrno3HaBaThb MaTeMaTUYECKUE acClEKThl B PEAIbHBIX KU3HEHHBIX CUTYallUsX U MPU U3Y4YEHUU
Jpyrux y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OopMyIHpOBaTh
UX Ha S3bIK€ MaTeMAaTUKH M CO3JaBaThb MaTeMaTHYE€CKHE MOJEIH, NPUMEHSATh OCBOEHHBIN
MaTeMaTUYECKUH anmnapar JUlsl pEIIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBAThH
Y OLIEHUBATh MOJy4YE€HHBIE PE3YIbTATHI.



1.2.2. IlnanupyemMble pe3yJibTAThl OCBOCHHS 001Ie00pa3oBaTeIbHON y4eOHOI NMCHUILIMHBI B COOTBETCTBUM ¢ TPeOOBAHMSIMHU
®I'oC COO u o1OoC C11O

Koa u HauMeHnoBaHune
(¢opmupyeMbIX KOMIIeTeHIUI

Ilnanupyemble pe3yJbTaThl 0CBOCHHS IMCIHMILIHHBI

JIM4YHOCTHBIE pe3yabTaThl

MeTtanpeaMeTHbIe pe3yJbTaThbl

IIpeameTHBIE pe3yabTaThI

OK 01. BrOupats cmoco0Obt
penreHus 3amaq
npodecCHOHATLHON

JACATCIBHOCTH IIPUMCEHUTEIIBHO
K pas3JIMYHbIM KOHTCKCTaM

OK 02. Hcnomnp3oBate
COBpPEMEHHBIE CPENCTBA IIOKCKA,
aHaaM3a M HHTEpIpeTalnuu
uHpOpPMALIUH u
UHOOPMALMOHHBIE  TEXHOJIOTUH
Ut BBITIOJTHCHHS
npodhecCHOHANIBHBIX 33/1a4;

OK 03.[1nanupoBarb u
peanu30BbIBATH cOOCTBEHHOE
npodecCHOHATbHOE u
JIMYHOCTHOE pa3Butue,
HpeANPUHUMATEIbCKYIO
JIeSITeNIbHOCTh B
npodeccHoHaIbHOMI chepe,
HCIIOJIb30BaTh 3HAHUS 1o
(MHAHCOBOM  TIpaMOTHOCTH B
Ppa3IMYHBIX JKHU3HEHHBIX
CHUTYaIUsX;

OK 04. D¢ pexTrBHO

B3aUMO/IeficTBOBATh M paboTaTh B
KOJUIEKTHBE ¥ KOMaH/IE;

OK 05. OcymiecTBisATh yCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIUIO Ha
roCcy/1apCTBEHHOM SI3bIKE
Poccuiickoit enepariuu ¢ yuetom
0COOEHHOCTEH COLMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTa;

OK 06. IIposBisaTh rpakJaHCKO-
AaTPUOTUYECKYIO TIO3UIHIO,

JIP 01. I'paxxpaHckoe BOCIIUTAHUE:!
c(hOpPMUPOBAHHOCTb TPAXKIAHCKOH TO3UIINN
oOydatorerocs Kak akTHBHOTO 1
OTBETCTBEHHOTO YJIEHA POCCUICKOTO
o01ecTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBaX (h)YHKIIMOHUPOBAHUS Pa3IMYHbIX
CTPYKTYD, SIBJICHUH, MPOIETYP IPAXKAAHCKOTO
o01iecTBa (BEIOOPHI, OMIPOCHI H APYTOE),
YMEHHE B3aHMO/ICHCTBOBATh C CONMAIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C UX
(GYHKIMAMH 1 Ha3HAUCHHEM;

JIP 02. [TaTproTHYeCKOE BOCIUTAHUE:
c(hOpMHUPOBAHHOCTH POCCHHCKOM
IPakKAaHCKON HASHTHYHOCTH, YBAXKEHHS K
IIPOLIIIOMY U HAaCTOSLIEMY POCCUICKOI
MaTeMAaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHUSM POCCHHCKUX MaTEMaTHKOB U
pOCCUNCKONW MaTeMaTH4eCKOH 1IKOJIbI,
HCIIOJIb30BAHHE 3THX JIOCTHKEHUH B IPYTUX
HAayKax, TEXHOJIOTHX, chepax IKOHOMHUKH;
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 YUE€HOT0, OCO3HAHUE JTMIHOTO
BKJIaJla B IOCTPOEHUE YCTOMUUBOTO
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
JOru4YecKne AeMCTBHS: BEISBIATh U
XapaKTepU30BaTh CYIIECTBEHHbBIE
NPU3HAKA MaTEMaTHYCCKIX OOBEKTOB,
MOHATUN, OTHOUIEHUN MEXITY
TNOHATHIMH, GOPMYITHPOBATH
OTIpeIeNIeHNs TIOHATHH, YCTaHABINBATh
CYIIECTBEHHBIH NMPU3HAK
KIaccu(UKAIU, OCHOBAHUS JIJIS
0000IICHUS U CPAaBHEHHS, KPUTESPUU
MIPOBOIMMOTO aHAJI3a; BOCIIPUHIMATE,
(hopMyIHEpoBaTh U MpeoOpa3OBEIBATH
CYXKJICHUSI: YTBEPAUTEIbHBIE U
OTpHUIaTENbHbIC, EAMHUYHBIC, YACTHBIEC U
o011me, yCIOBHBIE;, BBISBISAThH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U MIPOTUBOPEUHs B (pakTax,
MaHHBIX, HAOIIOACHHUAX U
YTBEPKICHHAX, IIPEUIaraTh KPUTCPUN
JUTSL BBISIBIIEHUS] 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
apryMeHTaINI0, TPUBOIUTH IIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBEIBATH
COOCTBEHHBIC CYXKIICHUSI U BBIBOJIBI,
BEIOMPATH CIIOCO0 pelnieHus yueOHOM

IIP 01. BnageHne MeTOgaMH JTOKA3aTEIIbCTB,
ITOPUTMaMH PEIICHHMS 3a/1a9; YMEHHUE
(hopMyIHpPOBATH OIIPEAEICHNS, AKCHOMBI 1
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH
JI0Ka3aTeNbHbIe PACCYKACHUS B XOJI€ PEIICHHS
3ajay;

ITP 02. YwmeHue onepupoBaTh NOHATHAMU:
CTEIEHb Yucia, JiorapiudM uucia; yMeHue
BBINOJIHATH BHIYUCIICHNE 3HAUCHUH U
IpeoOpa30BaHMs BBIPAKEHUH CO CTEIEHIMH U
JorapugMamu, 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:
¢byHKUMS, HenpepbIBHAS (QYHKIMS,
MIPOM3BOHAS, IEPBOOOpa3HAs, OTIPEIeIeHHBII
HHTETpaji; yMEHHUE HaXOAUTh IPOU3BOHEIE
3JIEMEHTAPHBIX (PYHKIUH, UCTIONB3YS
CIIPaBOYHBIE MATEPUAIIBI; UCCIEA0BATH B
MPOCTEHIINX CiTy4asix QyHKINH Ha
MOHOTOHHOCTB, HAXOJIUTh HanOOJIbIINE U
HaMMeHbIINE 3HaYeHUs! (QyHKIUH; CTPOUTH
rpaMKi MHOTOYICHOB C UCIIONB30BaHIEM
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;




JIEMOHCTPUPOBATh  OCO3HAHHOE
MIOBE/ICHHE Ha OCHOBE
TpaMIHOHHBIX
00IIIeYeTOBEYECKHX ICHHOCTEH, B
TOM qucie c y4eToM
rapMOHH3AIHU
MEXHAIIMOHAIBHBIX "
MEXPEJMTHO3HBIX ~ OTHOILCHUI,
NPUMCHSATb CTaHIaPTEHI
QHTUKOPPYIIIHOHHOTO

MOBEACHUS

OK 07. CogeiicTBOBaTh
COXpaHEHHIO OKpyXKarouien
cpensl, pecypcocOepeKeHHuIo,
NPUMEHSATH 3HAHUS 00 M3MCHECHUU
KJIMMaTa, TPUHIAIIBL
OepeKITMBOrO MIPOU3BOICTBA,
3¢QeKTHBHO  OeicTBOBaTh B

YpE3BBIYAHHBIX CUTYaLUsX;

K 1.7. BbInogHATE NEPBUYHYIO
MaTeMaTHYeCcKyIo 00paboTKy
pE3yIBTATOB MOJIEBBIX
re0JIe3UIECKUX U3MEPEHUN C
HCTIONB30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX ITPOTPaMM,
aHaJM3UPOBATh U YCTPAHATH
NIPUYMHBI BOSHUKHOBEHUsI Opaka
U TPYOBIX ONMIHMOOK H3MEPCHH.
IIK 3.2. IIpuHuMaTh peuenus no
KOMIUIEKTOBAHHIO OpHraj
UCTIOJTHUTEIIEH U OpraHU3alH
paboTel Opurasl.

BOCIIPUMMYHBOCTb K MaTEMaTHYECKUM
ACIEKTaM 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 3aHITHH 1
OTJpbIXa, peryisipHas pusnueckas
aKTHBHOCTB), (husnueckoe
COBECPIICHCTBOBAHUC ITPU 3aHATUAX
CIIOPTUBHO-03J0POBUTEIILHOMN
JIeSTENIbHOCTBIO;

JIP 06. TpyaoBoe BOCIIUTAHUE:

TOTOBHOCTH K TPYZy, OCO3HAaHHE LIEHHOCTH
TPYIOIIOOUS, MHTEpeC K Pa3IMIHBIM chepam
IpoeCCHOHAIBEHON JIESITENEHOCTH,
CBSI3aHHBIM C MaTE€MaTHKOH U 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
pELIeHNH NPAKTHYECKUX 33124
MaTeMaTH4eCKON HalpaBJICHHOCTH;

JIP 07. Dxonoruyeckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTH 3KOJIOTHYECKOH
KYJIBTYPBI, IOHUMaHHU€E BIMSHUS COLHAIBHO-
HKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHHE
MIPUPOJTHOI U COLMANIBHOI Cpe/ibl, 0CO3HAHHE
rJ100aJIbHOT0 XapaKTepa IKOJIOTHUECKHX
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
CaMOCTOSITEITFHO BBIJICIICHHBIX
KpHUTEPHEB); 0a30BbIe
HceTIe10BaTe/IbCKHe IeiicTBUA:
HCTIOJB30BaTh BOMPOCHI KaK
HCCIICIOBATEIHCKUI HHCTPYMEHT
MO3HaHUsA, POPMYIIHPOBATH BOIIPOCHI,
(buKCUpyOIIUe TPOTHBOPEYHE,
npo0JieMy, yCTaHaBJINBATh HICKOMOE U
JaHHoe, (hOPMHUPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3HIIUIO,
MHEHHE; TIPOBOJIUTH CAMOCTOSTEIBHO
CIUTAaHUPOBAHHBIN SKCIIEPUMEHT,
HCCIIeIOBAHNE IO YCTAaHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTHIECKOTO
00BeKTa, SBIICHUS, TIpOIIecca,
BEISBIICHUIO 3aBHCHMOCTEH MEXITy
00BEKTaMU, SIBICHUSAMH, ITPOIECCAMHU;
CaMOCTOATENHHO (OPMYITHPOBATH
0000I1IeHUS U BBIBOABI 110 pe3yIbTaTaM
MPOBEICHHOTO HAOJIOICHNS,
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
nH(pOpPMAIINH, TaHHBIX, HEOOXOAMMBIX
JUISL OTBETA HA BOIIPOC U YIS PEIICHHUs
3a/1a4; BEIOMpaTh HHPOPMALIHIO U3
HCTOYHHUKOB PA3JIMYHBIX THIIOB,
aHATTM3UPOBATh, CHCTEMATU3NPOBATh U
HWHTEPIPETHPOBATH HH(OPMAIIHIO
pa3yIMYHBIX BUIOB U Gopm
MIPEACTaBIICHUS; CTPYKTYpHUPOBAThH
nH(pOopManuIo, MPEACTABIATE €e B

IIP 05. VYmeHue onepupoBaTh HOHATHIMHU:
paunoHanbHas GYHKIMS, TOKa3aTelIbHast
(GyHKIMS, cTenieHHas GpyHKIu,
norapugmudeckast QyHKIH,
TpUTOHOMETpHUIeCKHe GyHKINHU, 0OpaTHBIC
(hyHKOHW; yMEHHE CTPOUTH Tpaduku
N3y4YCHHBIX (YHKIMH, HCIIOJIb30BATh TPpauKH
IIPY U3YYEHHH TIPOIIECCOB M 3aBUCHUMOCTEH, IIPH
peLIeHN] 33734 U3 APYTUX YIeOHBIX IIPEAMETOB
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,
ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 331a4H, UCCIIEIOBATH MTOTYUYESHHOE
pelIeHne 1 OLIeHUBATh NPABJONOA00HOCTD
pe3yabTaToB,

IIP 07. Y™MeHue onepupoBaTh MOHITHAMU:
cpenHee apudmMeTHIecKoe, MenaHa,
HanOoulblllee 1 HAUMEHbIIIee 3HAUSHHUS, pa3Max,
JCIIEpCHsl, CTAHJAPTHOE OTKIIOHEHHE
YHCIIOBOTr0 HabOpa; yMEHHE M3BIICKATb,
HMHTEPIIPETUPOBATh MH(OPMALIHIO,
MIPEACTaBICHHYIO B TabJIMIaX, Ha JUarpaMmax,
rpaduKax, OTPaXaIOIIyl0 CBOHCTBA peabHBIX
MIPOIIECCOB U SIBIICHUH; ITPECTaBIISATH
“H(OPMANHUIO ¢ TOMOIIBIO TAOJHIl ¥ AUATPaMM;
UCCIIeIOBaTh CTATUCTHYECKUE JJAHHBIE, B TOM
YHCIIe C NPUMEHeHneM rpaguIecKux 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 HAYYHOT'O MO3HAHHUS:
c(hOpMUPOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON NIPaKTHKY,
MOHMMAaHHE MAaTEMAaTHYeCKON HAyKH KaK
cepbl 4eIOBEUSCKON IeITeIbHOCTH, ITAIlOB
€e Pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHS
LMBUII3ALIIH, OBJIaJICHHE S3BIKOM
MaTeMaTHKH U MaTeMaTH4ECKO KyIbTypon
KaK CpEeJICTBOM MO3HAHUSI MUpPa, TOTOBHOCTh
OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEI0BATENbCKYIO AEATENbHOCTh
WHIVBHIYAJILHO U B TPYIIIE.

pa3IuyHBIX (hopMax, HILUTFOCTPUPOBATH
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 X0e 0O0CYKICHHS 3a1aBaTh
BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOM
TEeMBI, TPOOJEMBI, pelmaeMol 3aJavd,
BBICKA3bIBaTh HJIEM, HalleJIEHHbIE Ha
MOWCK PEIICHUS, COIMOCTABISTH CBOU

CYKICHHS C CYXICHUSIMH JIpyTHX
YYaCTHHKOB JWanora, OOHapyXUBaTh
pa3nvuve W CXOJICTBO IMO3UILIMHA, B
KOppeKTHOH  ¢opme  GopmyIHpoBaTh
pasHoriacus, CBOHU BO3PAXKECHHUS;
NPEACTaBIATh  PE3YNbTaThl  PEIICHUs
3a1a4n, HSKCIEPUMEHTa, HCCIIeIOBAHNSA,
MIPOEKTa, CaMOCTOSITENFHO  BHIOMpATh
(dopMar BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAIHN u ocobeHHOCTEH
ayJauTopuy; COBMeCTHasl
JAeITeJIbHOCTD: MIOHUMATb u
HCTIOJIb30BaTh perMyIIecTBa
KOMaHIHOW W MHIWBUAYAIEHOW pabOTHI
Mpu  peleHuH  Y4eOHBIX 3ajad,
NIPUHUMATh Leib COBMECTHOM
JeATEeIBHOCTH, IUTAHUPOBATh
OpPTaHM3aIlMI0  COBMECTHOH  paboThl,
pacnpenenarsb BUJIBI pador,

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

KOMOHMHATOpHbIE (haKThl U GOPMYJIBI IPU
pelIeHN! 3ajjay; OLCHUBATh BEPOSITHOCTU
peabHBIX COOBITHIH; 3HAKOMCTBO CO
CITyJaiHBIMH BETMYNHAMH; YMEHHE IPUBOIUTH
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
HPSMBIX U TUNIOCKOCTEH, YTOJl MEeXKIY TPSIMBIMHU,
YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
MEX[Y IUNIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0
IUTOCKOCTH, PACCTOSHUE MEXTy IPSIMBIMU,
paccTosHHE MEX/y TNIOCKOCTSIMA; YMECHHUE
HCTIONIB30BAaTh MIPU PEIICHNUH 3a]a4 H3yUCHHBIC
(haxThI U TEOPEMBI INITAHUMETPHH; YMEHHUE
OLICHMBATbh Pa3Mepbl OOBEKTOB OKPYKaIOIIETO
MHpA;

P 10. Ymenue onepupoBaTh NOHIATUAMH:
MHOT'OT'PaHHMK, CEUeHIEe MHOTOI'pPaHHHKA, KYO,
napajuiesienume 1, pu3Ma, nupaMmuia, Gurypa u
MOBEPXHOCTH BpAIlEHUs, IMIINHAP, KOHYC, I1ap,
cdepa, cedeHus GUTypsl BpaleHUs, MIOCKOCTb,
Kacarouiasicsi cepsl, HMINHIPA, KOHYyCa,
TUTOIA/Ib TOBEPXHOCTH MUPAMUIBI, IPU3MEI,
KOHYca, HWJIMHJIPA, IUTomaab chepbl, 00beM
Ky0a, IpsSIMOYTOJIEHOTO MapaJiyiesenuea,
TTUpaMUIbL, TPU3MBI, UIHHAPA, KOHYCa, I1apa;
yMeHHe U300paXkaTh MHOTOTPaHHUKH 1
TTOBEPXHOCTH BPALIEHUS, X CEYEHHS 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

TPYNIOBBIX (dopmax paboTsI
(obcyxneHus, 0o0MeH MHCHH,
"MO3rOBBIE ~ WITypMB" W  HHEIE),

BEIIIOJIHATH CBOIO YacTh pPabOTBI U
KOOpIMHUPOBAaTb CBOM JIEHCTBUS C
IpYTMMH WIEHaMU KOMaH/bl, OLEHUBATh
KayecTBO CBOEro BKjJajga B OOMmIMHA
MPOIYKT 10 KpUTEPHSIM,
chopMyITHUPOBAHHBIM y4acTHUKaMHU
B3aUMOJICHCTBHS.

MP 03. CdhopMupoBaHOCTH
PETYJISITUBHBIX YHUBEPCATBHBIX YIEOHBIX
JIeHCTBHIL: caMoopraHmM3anus:
COCTaBJISITh IUIAH, AJITOPUTM DPELICHUS
3amadd, BBIOMPATh CIIOCOO peIIeHHus C
y4eTOM  HMEIOLIUXCS  PECypcoB U
COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTHpPOBaTb U  KOPPEKTHUPOBATh
BApUAHTBl PELIEHUH € Yy4YeToM HOBOM
UHPOPMAIIUH, CAMOKOHTPOJb: BIAJCTh
HABBIKAMU [TO3HABATEIBHON pedIeKCHuu
KaK OCO3HaHUSI COBEPILIAEMBIX NCHCTBUI
U MBICIUTEIBHBIX  MPOLIECCOB, HUX
pe3yJIbTaToB, BJIAJICTh crnocobamu
CaMOITPOBEPKH, CAMOKOHTPOJIS Mpolecca
U pe3yJbTara peuieHus: MaTeMaTHueCKOn
3aJa4y; MIpEeABUIETD TPYAHOCTH,
KOTOpble ~ MOTYT  BO3HUKHYTh  IpHU
pelIeHnH 3a]]aui, BHOCUTh KOPPEKTUBHI B
JICSITEIbHOCTh HAa  OCHOBE  HOBBIX
00CTOSITENILCTB, JAHHBIX, HalJEHHBIX
OImMMOOK,  BBIABIEHHBIX  TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa
LEJN U YCIOBUSIM, OOBSCHATH TPUIHHBI

JIOCTHOKEHHUS 381071 HEIOCTYKEHUS
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. VYmMeHne onepupoBaTh NOHATHSIMH:
MPSIMOYTOJIbHASL CHCTEMA KOOPAMHAT,
KOOpAHMHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaISAPHOE IPOU3BENEHHUE, YIOI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOMU3BE/ICHUE BEKTOpA HA YHUCIIO0; HAXOJUTh C
MIOMOIIIBIO U3YYEHHBIX (JOPMYI KOOPANHATHI
CepeMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYyMS
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 JUCIHUAILIMHBI «MATEMATHKA»

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

Bup yuedHoii paboTbl O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 340
BT. U..

1. OcHoBHOe cojep:kaHue 300
BT. 4.:

TEOPETHUUECKOE 00yUueHue 224
MPAKTUYECKHUE 3aHITUS 76
2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE 34

(comep:kaHme MPUKJIATHOTO MOTYJIs1)

BT. 4.
TeopeTudeckoe o0ydeHue 0
MIPaKTUYECKHUE 3aHATHS 34

[TpomexyTouHas arrectanus B popMe IK3aMeHa 6
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2.2. TemaTn4yeckni IUIaH U CoJlepPKaAHUE YUEOHOM M CIUNINHbBI

HaunmeHoBaHue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOE U O0bem yacoB Dopmupy
pa3aesioB U TeM npogecCHOHATBHO-OPUEHTHPOBAHHOE), IPaKTH4YecKue 3aHATust | Beero | Ilpaktu | IIpodeccrnona eMble
YecKue JILHO- KOMIIETEH
3aHATUSA | OPUEHTUPOBAH 107071
HOE
coJiepKaHue
1 2 3 4 B 6
OcHOBHOE co/Iep:KaHue
Pasnen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOWM IIKOJIbI 24 12 8 OK 01,
Tema 1.1 Conepxanue yueOHOro Marepuaa 2 0 0 OK 02,
Hean U 3aaa4u | ba3oBbie 3HaHMS U YMEHUS 110 MaTEMaTHKE B IPOPECCHOHATLHON U B 2 OK 03,
MaTeMaTHKH NpPH | TOBCEJHEBHOMN JEATEILHOCTH. OK 04,
OCBOCHHH OK 05,
CIenUuaJIbHOCTH OK 06,
Tema 1.2 Conepxanue yu4eOHOro MaTepuaja 4 2 2 OK 07
Yuciaa U BbIYHMCICHUA. | J[EHCTBUS HAJ TOJIOKHUTEIBHBIMU M OTPHUIATEIILHBIMUA YHUCIIAMH, 2 IK 1.7,
Boipakenus U | OOBIKHOBEHHBIMH U JECSITHUHBIMH IPOOSMHU. 11K 3.2
npeodpa3oBanus
IpakTuyeckoe 3ansaTue Nel 2 2 2
Pemienne 3aia4 ¢ npuMeHeHHeM Jpoleil, ypaBHEHWH,
HEPABEHCTB W OCHOBHBIX JeliCTBUIl apu(MeTHUKU U aJreOpbl B
npodecCHOHAIBLHON AeITEJILHOCTH CIICIHATHNCTA M0 Ie0Ie3Un
Tema 1.3. Copepxanue yueOHOIo MaTepuasia 4 2 2
I'eomerpust Ha | Buael miuockux ¢uryp u ux miomaib 2
IJIOCKOCTH IlpakTHyeckoe 3ausiTue Ne2 2 2 2
Penienue 3aj1a4 Ha HaXO0sKJIeHHue mjiomaaen B
npo¢eccHOHATbHOM JeSITeILHOCTH CIIENUAJTUCTA 110 reoie3nu
Tema 1.4 Conep:xxaHue y4eOHOro Marepuaja 4 2 2
IIpouenTHbIC [IpocTbie MpOIEHTHI, pa3Hble COCOOBI MX BbIYMCIEHUS. CIOXKHBIE 2
BbIYMCJICHUSA IIPOLICHTHI
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[IpakTHyeckoe 3anaTueNe3 Pacuér nmokasaresieil , BoIpaKeHHbIX 2

B IIPOLIEHTAX, B IPO(ecCHOHAIBLHOM 1eATeIbHOCTH CleluaancTa

110 reojie3uu
Tema 1.5 Coaepxxanue yueOHOIro MaTepuaJa 4
YpaBHeHust U | Jlu"eiiHble, KBaApaTHbIE, JIPOOHO-JIMHEHHBIC ypaBHCHHUS | 2
HepaBeHCTBa HEPABEHCTBA

[IpakTnueckoe 3aHsaTHe Ned Peiienume 3aga4y ¢ nmpuMeHeHHeM 2

JIMHEHHBIX, KBAJPATHBIX, [APOOHO-JIMHEHHbIX YPABHEHHMH WU

HEPaBeHCTB B MPO(ecCHOHAILHOM /1eAITeJILHOCTH CHeNHAJINCTA

10 reoe3un
Tema 1.6 Coaep:xanue yue0HOro MaTepHaJia 4
Cucrembl ypaBHenmii M | CiocoObl pelICHUS CHCTEM JIMHEHHBIX ypaBHeHuH. [loHATHS: 2
HEPaBEeHCTB Matpuna 2x2 u 3x3, onpenenutens matpulibl. Meton ["aycca.

IIpakTyeckoe 3ansatue NeS CucreMbl JTHHEHHBIX YPABHCHUI U 2

HepaBeHCTB.
BxoaHoi KOHTpPOJIb Copepxanue yueOHOIro MaTepuasa 2

IIpakTHyeckoe 3ansitue Ne6 BoinosiHeHUe KOHTPOJIbHOI padoThI 2

«Bpruucjenust 1 npeodpazoBaHuA»

Pa3nea 2 Ilpsivble ¥ JIOCKOCTH B MIPOCTPAHCTBE 18 OK 01,

Tema 2.1. Copepxanue yueOHOro MaTepuasa 2 OK 02,
OcHoBHBIE nouaTus | [Ipenmer crepeomerpun. OCHOBHbIE TOHATHS (TOYKa, MpsMasd, 2 OK 03,
cTepeoMeTpHH. IUIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPUHU. OK 04,
Pacmonoxenne mpsameix n | [lepecekaromuecs, napawielibHble W CKPENIMBAIOIIUECS TIPSMBIE. OK 05,
IIIOCKOCTEH [Ipu3Hak W CBOWCTBO CKPEIIUBAIOIIUXCS MpAMbIX. OCHOBHBIE OK 06,

IPOCTPAHCTBEHHBIE (PUTYPBI. OK 07
Tema 2.2. Conepkanme y4eGHOro MaTepuaia 4 1K 1.7,
MapannenbHocTh [TapannensHble npsMas U 1uiockocTb. Ompenenenue. [lpusHak. 4 11K 3.2

NpAMBIX, MNpPSAMOA M
IJIOCKOCTH, MJIOCKOCTEH

CgoiictBa (c moKazaTenbCcTBOM). [lapanmienpHble TUIOCKOCTH.
Omnpenenenue. Ilpusnak. CBoiicTBa (¢ noka3arenscTBoM). Terpasap
U ero 3jiemeHTsl. [lapasienenunen u ero 3jaeMeHTbl. CBOICTBA
IIPOTUBOIIOJIOKHBIX TIpaHEd MW JAMArOHAJICH IMapaulelIeNUIea.
IToctpoenue ceuenunii. Pemienue 3amay.
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Tema 2.3. Conep:xkaHue yueOHOro MaTepHaJia 6 2 0
IlepnieH UKy IAPHOCTH [IepnieHquKynsApHBIE IpsIMBIE. [TapamiensHbIe psIMBIE, 4
NPSAIMBIX, IPAAMOI 1 NEePIEeHIUKYIApHbIE K IockocTu. [Ipu3HaK meprneHauKyIspHOCTH
IVIOCKOCTH, IUIOCKOCTeH | mpsmMoid W 1uiockoctd. JlokazarenbcTBo. lleprieHnukynsip u

HAKJIOHHAS. [lepnieniukynspHbie IJIOCKOCTH. IIpusznak

NePIeHAUKYJIAPHOCTH II0CKOCcTel. [loKa3aTenseTBo.

Paccrostnus B mpocTpaHCcTBE

IIpakTuyeckoe  3amsaTHe  Ne7  Pemenue  3agay = mo 2 2

nepneHAUKYJISIPHOCTH NPSAMBIX H IJIOCKOCTeH
Tema 2.4. ConepxaHue y4eOHOro MaTepuasa 2 0 0
Teopema 0 Tpex | Teopema o Tpex nepneHauKyisApax. JokazarenbcTBO. Yol MEXIy 2
nepneHAuKyJIsipax IPSIMOM U IJIOCKOCTHIO. YTOJI MEXKY IIIOCKOCTIMU
Tema 2.5. Coaep:xanue yueOHOTo MaTepHaJia 4 4 2
IMapannenbHble, [IpakTnuyeckoe 3ansaTue Ne§ Pelnienne reoMeTpu4ecKux 3aaad B 2 2 2
nepneHAuKYyJIsIpHbIe, npogecCHOHAILHOM 1esITeIbHOCTH CIIeNMAJINCTA [0 T'e0Ae3UH Ha
CKpelBaIHecs B3aHMHOE PaCcNoJIoKeHHEe 3JIEMEHTOB B IPOCTPAHCTBE
npsimbie.  Ilpsimble u | [IpakTuyeckoe 3ausaTre Ne9 Boino/iHeHHe KOHTPOJIbHO# PadoThI 2 2
IUIOCKOCTH B | «IIpAAMBI M IVIOCKOCTH B IPOCTPAHCTBE»
npocrpancrsee. Pemenue
3a1a4

Pa3nea 3. KoopanHaTsl U BeKTOPBI 12 4 2 OK 01,

Tema 3.1 Copepxanue yuyeOHOIo MaTepuaJa 4 0 0 OK 02,
JexkapToBbl JlexapTOBBI KOOPAMHATHI B MpOCTpaHcTBe. IIpocreiinive 3amaun B 4 OK 03,
KOOP/JAWHATHI B KoopaunHaTax. PaccrossHue MexXIy IBYMs TOYKAaMH, KOOpPIMHATHI OK 04,
NpOCTPaHCTBE. cepeMHbI OTPe3Ka OK 05,
Paccrosinne mexny OK 06,
ABYMS TOYKAMH. OK 07
Koopaunatsl cepeannbl IK 1.7,
oTpe3sKa IIK 3.2
Tema 3.2 Copnepxxanue y4eOHOIro MaTepuaJa 4 2 2
BekTopsl B | BekTtopsl B mpocTpaHcTBe. COKEHHME M BBIUMTAHUE BEKTOPOB. 2
MPOCTPAHCTBeE. YMHOXEHHEe BekTopa Ha 4ucio. KomiiaHapHble BEKTOPBI.

CkaJsipHOE pOM3BEICHHE BEKTOPOB. Pa3iokeHne BeKTopa 1o TpeM
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Yroua Me:kny BeKTOpaMu.
CransipHoe
NnpousBe/ieHUe BEeKTOPOB

HEKOMIUIaHapHBIM BekTopaMm. KoopauHaThl BeKTOpa, CKalsipHOE
MPOU3BEJICHHE BEKTOPOB B KOOpAMHATAaX, YroJl MEXIy BEKTOpaMu,
YroJl MEXIy MPSMOM U IIOCKOCTBIO, YrOJl MEXKIY IUIOCKOCTSIMH.
YpaBHEHHE IUIOCKOCTHU. [ '€OMETpUUECKUI CMBICI ONpeIeTuTeNs 2X2

[IpakTnyeckoe 3anaTHe Ne 10 BpluucieHue paccTOsiHUA U 2 2

nJomaaeii Ha MIOCKOCTH B MPO(ecCHOHAIbHOI 1eATeIbHOCTH

CHEIHATUCTA 0 Teoie3nH.
Tema 3.3 Coaep:xanue yueOHOTo MaTepHaJia 4 2
Pemenne 3aaa4. | JlekapToBbl KOOPJMHATHI B IPOCTpAaHCTBE. BEKTOPHI B IPOCTPAaHCTBE.
Koopaunarel 1 BeKTOpbI | Clio’keHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIIO.

Komnnanapusle BekTopbl. CKalsipHOE NPOU3BEJICHHE BEKTOPOB.

PaznoxxeHnne BekTOpa IO TpPEM HEKOMIUIAHAPHBIM BEKTOPAM.

[Tpocreiimme 3agaun B KoopauHarax. KoopauHaTel BeKTOpa, 2

paccTosiHiEe MEXAy TOYKaMH, KOOpPJWHAThl CEpeIUuHBbl OTpe3Ka,

CKaJIIPHOE IPOU3BENEHUE BEKTOPOB B KOOPJAMHATAX, YIOJl MEXKAY

BEKTOPAMHM, YTOJI MEXIy MNPSMON M IUIOCKOCTBIO, YroJl MEXAY

IJIOCKOCTSIMHU

IIpakTuyeckoe 3ansaTHe Nell BbinolHeHHe KOHTPOJIbHOM 2 2

padoTsl «KoopanHaThl M BEKTOPbI»

Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKINU 36 8 OK 01,

Tema 4.1 Conep:xanue yueOHOTro MaTepuaJia 2 0 OK 02,
Tpuronomerpunueckue Panuannas mepa yrna. [IoBopoT TOUkM BOKpYr Hauyana KOOpJAWHAT. 2 OK 03,
Gynkuuu Ormpenenenne cuHyca, KOCMHYCA, TaHI€HCA M KOTAHIEHCA. 3HAKU OK 04,
NPOM3BOJILHOIO  YIJIa, | CHHYCa, KOCHHYCa, TaHI€HCa M KOTAHI€HCa II0 YETBEPTAM. OK 05,
yucaa. PanuanHasi M | 3aBUCUMOCTh  MEXKIYy CHHYCOM, KOCHHYCOM, TaHICHCOM W OK 06,
rpajycHasi Mepa yrJja KOTAHT€HCOM OJTHOTO M TOTO € yria OK 07
Tema 4.2 Cozep:kanue y4e0HOr0 MaTepuaja 2 0 1K 1.7,
OcHoBHBIC Tpuronomerpuueckue ToXxaecTBa. CHHYC, KOCHHYC, TaHI'€HC U 2 11K 3.2
TPUTOHOMeTpHYeCcKHe KOTAHI'€HC YIJIOB O U - 0. POPMYIIbI IPUBEIECHUS
TOKAEeCTBA.
DopmMyJibl NPUBEACHUS
Tema 4.3 Copnepxxanue y4eOHOIro MaTepuaJa 4 0
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CuHyc, KOCHHYC, TAHT'€HC

Cymma u pa3Hocth cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC

CYyMMBI U Pa3HOCTH ABYX | U KOCHUHYC JBOHHOro yria. @®opMynbl MOJOBHUHHOIO YIJIa. 4

yIJI0B [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUUYECKUX (YHKLUUH B

Cunyc " KOCHHYC | IDOU3BEACHUE M  IPOU3BENEHUS B CymMMy. BbrlpaxeHue

ABOITHOTO yria. | TPUrOHOMETPUYECKUX (YHKIMH uepe3 TaHIeHC IOJOBUHHOIO

®opMyJibl NOJOBHHHOIO | aPTyMEHTA. IIpeoOpa3oBanus npocremux

yriaa TPHUITOHOMETPHYECKHX BBIPAKCHHU I

Tema 4.4 Coaep:xanue yueOHOT0o MaTepHaJia 2

®ynkuuy, UX cpoicrBa. | O0nacTh onpeaeaeHus 1 MHOXKECTBO 3HaYeHU! QpyHKuuil. YETHOCTS, 2

Crnoco0bl 3aIaHHUA | HEYETHOCTD, MEPUOANYHOCTH (yHKIMNA. CriocoOBI 3a1anus GyHKINH

bynxuumii

Tema 4.5 Conep:xanue yueOHOT0 MaTepHaJia 4

Tpuronomerpuueckue Ob6nactp oIpeieNIeHus U MHO3KECTBO 3HAYEHUN 4

(yHKIMH, UX CBOMCTBA M | TPUrOHOMETpUUYECKUX  GyHKIuH.  Y€THOCTh, HEYETHOCTD,

rpagpuxku NEepHOIUYHOCTh TPUroHoMeTpuueckux ¢(ynknmi. CpolicTBa U
rpaduku QYHKIMH y = Ccos X, y =sin X, y =tg X, y =ctg X.

Tema 4.6 Copepxanue y4eOHOIro MaTepuasa 4

IIpeoOpazoBanue Cxartue M pacTshkeHHe rpa kOB TPUTOHOMETPUYECKUX (PYHKIIUH. 2

rpaguxos IIpakTuuyeckoe 3ansitue Nel2. IlpeoOpa3zoBanue rpaduKoB 2

TPUTOHOMETPUYECKUX TPUTOHOMETPUUYECKUX (YHKLUH

byHKumin

Tema 4.7 Copnepxanue yueOHOIro MaTepuasia 2

Onucanue [IpakTuyeckoe 3anaTue Nel3. HcnoJsb3oBaHue CBOMCTB 2

NMPOU3BOACTBEHHDBIX TPUTOHOMETPUYECKHMX pyHKumMi B npogecCHOHAIBbHOM

NMPOLECCOB ¢ MOMOIUBIO | /IeSITEILHOCTH CHeIUANCTA 110 Fe0/Ie31u.

rpa¢gukoB (pyHKIUIA

Tema 4.8 Conep:xanue yueOHOTro MaTepuaJia 2

OoparHble OO6patHble TpuroHoMmerpudeckue pyHkuuu. X cBoiictBa u rpapuxu 2

TPUTOHOMETPUYeCKHe

byHKuun

Tema 4.9 Conep:kanue y4eOHOT0 MaTepuaJia 6

Tpuronomerpuyeckue YpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg 4

X = a. PemieHne TPUTOHOMETPUYECKHUX YPABHEHHUIl OCHOBHbLIX
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YPaBHeHHS U

THIIOB: HpOCTGfIH.IHC TPUTOHOMETPHUYCCKUEC YPABHCHUA, CBOAAIIUCCA

HEPaBEHCTBA K KBaJpaTHbIM, pEIIaeMble pa3jIOKEHUEM Ha MHOXKUTEIH,
OJIHOPOJHBIE.
IIpocreiiine TPUrOHOMETPUYECKUE HEPABEHCTBA
IIpakTyeckoe 3ansaTue Neld4 PemeHue TPHUTOHOMETPHYECKHX 2 2
YPABHEHMIi 1 HEPABEHCTB
Tema 4.10 Coaep:xanue yue0HOro MaTepHaJia 2 0 0
Cucrembl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN 2
TPUTOHOMETPUYECKUX
YpPaBHEeHUi
Tema 4.11 Coaep:xanue yue0HOro MaTepHaJia 6 2 0
Pemenne 3ana4. ocHOBBI | [IpeoOpa3oBaHrne TPUTOHOMETPUYECKUX BbIpaxkeHUil. Pemenue 4
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB B TOM YHCJIe €
Tpuronomerpuyeckue HCIO0JIb30BAHUEM CBOMCTB (yHKUMIA.
GyHkmun IIpakTuyeckoe 3anHsitue NelS BbINOJHEHHE KOHTPOJIbLHOM 2 2
padoThI no TEME «OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue QyHKIUN».
Pa3gen 5. KommiekcHble ync/ia 10 2 0 OK 01,
Tema 5.1 Conep:xanue yueOHOTro MaTepuaJia 4 0 0 OK 02,
KoMmmnuiekcHble unciia [TonsiTHe KOMIUIEKCHOTO yKncia. COnpsi>KeHHbIE KOMIUIEKCHBIE YHCIIa, 4 OK 03,
MOAYJIb M apryMeHT KOMIUIEKCHOro uyucia. Popma 3ammcu OK 04,
KOMIUIEKCHOTO 4YHclia (TeoMeTpudeckasl, TPUTOHOMETPHUYECKas, OK 05,
anreOpanveckas). ApuMernyeckue AeCTBUS ¢ KOMILIEKCHBIMH OK 06,
YHCJIAMU OK 07
Tema 5.2 ConeprxaHue y4e0HOro Mmarepuasa 6 2 0
IIpumeHenne BbinosiHeHHe pacyeToB € NOMOIIBI0 KOMILIEKCHBIX YHCEJI. 4
KOMILIEKCHBIX YHUceJ [TprMeps! HCIIOJIb30BaHNS KOMIUIEKCHBIX YHCE
IIpakTnyeckoe 3anaTHe Nel6 BbinmojHeHHe KOHTPOJIbLHOM 2 2
padoTthl o TeMe «KomIuiekcHbIe Yucaa»
Paspnen 6. [IpousBoaHas pyHKIUM, ee IPUMEHEHHE 42 10 4 OK 01,
Tema 6.1 | Conepxanue yueGHoro marepuaia 4 0 0 OK 02,
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IMonsitne mnpom3BoaHoii. | OnpeneneHne 4YHUCIOBOM MOCIENOBATENBHOCTH M CIIOCOOBI €€ 4
@opmysibl M mpaBWia | 3agaHus. CBOICTBa YMCIIOBBIX MOCIEI0BaTeIbHOCTEN. Onpenenenre
augdepeHPOBAHUS npenena [10CJIEI0BATEIbHOCTH. Brruucnenue peIesioB
nocnenoBarenpHocTedt. [lpemen QyHknmu Ha OECKOHEUHOCTH.
[Ipenen  ¢ynknum B Touke. IlpupameHue aprymeHTa.
IIpupamenne ¢ynxknuu. 3agaum, NpuBOAsIHEe K IOHATHIO
npou3BoaHoi. OnpeneneHne NPOU3BOIHON. AJITOPUTM OTBICKAHUS
MIPOU3BOJHOMN
Tema 6.2 Coaep:xanue yueOHOro MaTepHaJia 4
IIpousBoanbsie  cymmsbl, | opmynsl nuddepennnposanus. [Ipasuna muddepeHmpoBanus 2
pa3HocTH npousBeaeHusi, | [Ipakrnyeckoe 3ansitue Nel7 BplumciieHne NPOU3BOAHON IO 2
YacTHOIO (popmyJiam 1udpdepeHPOBAHUS
Tema 6.3 Coaep:xanue yue0HOro MaTepHaJia 4
IIpousBoanbie Omnpenenenue CJIOKHOU (GyHKIMH. [IponsBonHas 2
TPUTOHOMETPHYECKUX TPUTOHOMETPUUECKUX (PYHKIIMH.
¢ynkumii. Ilpoussoanas | [Ipakruyeckoe 3ansitue Nel8 Belunciaenne NPOU3BOTHOM 2
CJIOKHOU QYHKUUH CJIOKHOU PYHKIUT
Tema 6.4 Copepxanue yueOHOIro MaTepuasa 4
IHousitue [TonsitTue HempepbiBHOW — (yHKuuu. CBOICTBa  HENpEepbIBHOU 2
0 HeNPePbIBHOCTH byHKINN. Cas13p MEXIY HENPEPBIBHOCTHIO u
pynxuun. T hepeHIMPYEMOCThI0 (PYHKIIMM B TOYKE. AJTOPUTM PpEIICHUS
Meton nHTEpBaTOB HEPABEHCTB METOJIOM MHTEPBAJIOB
I'eomerprueckuii cMbICJ NPOW3BOAHON (PYHKUMH — YIJIOBOU 2
KO3 pULUEHT
KacaTelbHOU K rpaduKy (PyHKIIMHU B TOUKE. Y paBHEHUE KacaTeIbHON
K Trpapuky GyHKOUH. AJTOPUTM  COCTaBJICHUS  YpaBHEHMS
KacaTenbHOHU K rpaduky dyHkimn y=f(x)
Tema 6.6 Copnepxanue y4eOHOIro MaTepuaJa 4
Duznyeckui cMbIC] | Dus3ndeckuil (MEXaHUYECKU) CMBICT TPOU3BOJIHON — MTHOBEHHAs 2
MPOU3BOIHOMI B | CKOPOCTh B MOMEHT BpemeHHu t: v = S’ (t)

OK 03,
OK 04,
OK 05,
OK 06,
OK 07
[IK 1.7,
I1K 3.2
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npogeccuoHAIbHbIX [IpakTuyeckoe 3ansaTue Nel9 Pemenune 3anau Ha (pusnveckuii 2
3ajgadax CMBICJI TPOM3BOAHOH B NpPodecCHOHAIBLHONH eITeJbHOCTH
CHEeNHMAINCTA 1O reo/ie3nu.
Tema 6.7 Coaepxxanue yueOHOIro MaTepuaJa 4
MoHoTOHHOCTB Bospacranue u yobiBaHue (QyHKIIMH, COOTBETCTBUE BO3PACTAHUS U 4
bynkuun. Touku | yOpiBanust yHKUMU 3HAKY Mpou3BOgHON. [loHSATHE TPOU3BOIHOM
IKCTpEeMyMa BBICILIEIO TOpPSAKAa, COOTBETCTBUE 3HAaKa BTOPOM IIPOM3BOJHOU
BBIITYKJIOCTH (BOTHYTOCTH) (YHKIMH Ha OTpe3ke. 3agadu  Ha
MakCUMyM M MUHUMYM. I[loHATHe acuMOTOTHI, CcHOCOOBI HX
olpezesieHusl. AJTOPUTM HCCJIeJ0BaHNS (PYHKIMH M OCTPOEHUs
ee rpaduka C NOMOIIBLI0 TPOM3BOAHOMNH. J[poOHO-TMHEIHHAS
byHKIHS
Tema 6.8 Coaep:xanue yueOHOro MaTepHaJia 4
Hccnenopanue pynkumii | Uccnenopanue (YHKUMM Ha MOHOTOHHOCTH U IIOCTPOECHHE 4
1 NOCTpOoeHne rpauKoB | rpauKoB.
Tema 6.9 Hanooabmee n | Coaep:kanue yueOHOro MaTepuajia 4
HauMeHblIee 3HavYeHus | HaxoxneHue HanOOJIBLIET0O M HAMMEHBIIETO 3HAuY€HUN (DYHKUIWH, 4
pynknun NOCTpPOCHHEe TIpPaUKOB MHOIOYWIEHOB C HCHOJb30BaAaHHEM
anmapaTta MaTeMaTH4ecKoro aHaJu3a
Tema 6.10 Copepxanue yueOHOIro MaTepuasa 6
Haxoxnenue Haunmenbiee n Haubosbliee 3Ha4eHne (PyHKIUK Ha OTpe3Ke 4
ONTHMAJIBHOIO IIpakTnueckoe 3ansaTe Ne2() Brpruuciaenue HaumboJAbIIET0 W 2
pe3yJibTarta ¢ NOMOWBIO | HauMeHbIIero 3HaveHuil Qyuxkoun B 1podeccuoHanbLHon
Hp0H3BOI[HOﬁ B | 1€eITC€JBHOCTH CIICUAJUCTA 10 I'eoIe3UM.
NPAKTHYECKHUX 3aJa4ax
Tema 6.11 Copnepxanue y4eOHOIo MaTepuasa 4
Pemenue 3agpa4. | opmynsl u  mpaBuna guddepeHuupoBanus. MccnenoaHue 2
IpousBoanass pyHkumu, | GyHKIUN ¢ MOMOIIBIO Tpou3BogHON. Hanbomnblnee 1 HauMeHblee
ee IpUMEHEeHHe 3Ha4YeHUus1 GyHKLIUU
IIpakTnyeckoe 3ansaTue Ne2l BplinosHeHHMe KOHTPOJIbLHOM 2
padoTsl o TeMe « [IponsBogHas GpyHKIMH, ee IPUMEHEHHE)
Pa3nen 7. MHOrorpaHHUKHU M TeJIa BpameHust 44
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Tema 7.1 Conep:kanue y4eOHOT0 MaTepuaJia 2

Bepumunsbl, pedpa, rpann | [lonstre MHOrorpanHuka. Ero anemMeHThl: BepUIMHbI, pedpa, TpaHH. 2

MHOI'OrPaHHHKA Jwnaronanes. CeueHnue. Bollykible 1 HEBBIITYKIIbIE MHOTOIPaHHHUKHU

Tema 7.2 Coaepxxanue y4eOHOIo MaTepuaJa 2

IIpusma, ee | [Tonarue mnpusmel. Ee ocHoBanus u OoOkoBble TpaHH. BwicoTta 2

cocTaBjsonue, npusMsl. IIpsMasg u HakinoHHas npusMma. [IpaBunbHas npusma. Ee

ceyenue. IIpsimasi  m | ceueHue

NpaBUIbHAS NIPU3MBI

Tema 7.3 Coaep:xanue yue0HOro MaTepHaJia 2

Mapannenenunen, kyo. | [lapamienenumnen, cBOHCTBa NPSAMOYTOJIBHOTO TapauIeIeIHIIeaa, 2

Ceuenne Ky0a, | ky0. Ceuenue ky0Oa, mapauienenurneaa

napaJjJjeJjenuinena

Tema 7.4 Coaep:xanue yue0HOro MaTepHaJia 2

Iupamuna, ee | [lupamuna u ee nanemenTel. Ceuenue nupamuabl. l[IpaBunbHas 2

coCTaBJIsAOIINE, nupaMua. Y cedeHHas nupamuaa

ceyeHue. [IpaBunbHas

NUPAMHUJIA. YceueHHas

nupamujia

Tema 7.5 Coaep:xxanue yueOHOro MaTepuaJia 2

BoxoBas " noJHas | [Inomaapr 60KOBOI U OTHOW MOBEPXHOCTH MPU3MBI, THPAMUIBI 2

NOBEPXHOCTh  NPHU3MBI,

NUPaAMHUIbI

Tema 7.6 Conep:xanue yueOHOIro MaTepuaJia 4

Cummerpusi B KyOe, | CHMMeTpUSI OTHOCHTEJIbHO TOYKH, MPSAMOH, TJIOCKOCTH. 4

napaJuiesenuiese, Cummetpus B KyOe, mapajienenuresie, npuMe, TupaMuie

Nnpu3Me, NUPaAMHJe

Tema 7.7 Conep:xanue yueOHOro MaTepuaJia 4

IIpumepbr cummerpuii B | CUMMETpHsI B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY 2

npodgeccuun [IpakTnyeckoe 3ansitue Ne22 PemieHue reomeTrpu4yecKux 3agaq 2
Ha HaAXOKAeHHe CHUMMeETpPHH B npogeccuoHAIbHOI
AeATeJbHOCTH CIeNHAJINCTA 10 reole3nu.

Tema 7.8 Copnepxxanue yuyeOHOro MmarepuaJia 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
K 1.7,
I1K 3.2
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IIpaBuabHbIE [TonsaTne npaBuIbHOrO MHOrorpaHHuka. CBolcTBa IpaBUIBHBIX 2
MHOTOTPAHHHUKH, UX | MHOTOTPaHHUKOB
CBONCTBA
Tema 7.9 Coaepxxanue yueOHOIro MaTepuaJa 2
Hwnnaunap, ero | Humuuap u ero snementsl. CedyeHue UWIMHIpa (MapajuiebHOE 2
coCTaBJISAIOIIHE. OCHOBaHMIO U OcH). PazBepTka munuuapa
CeuyeHue NUWIHHAPA
Tema 7.10 Coaep:xanue yueOHOTro MaTepHaJia 4
Konyec, ero | Kouyc u ero »nementsl. CedeHHe KOHyca (mapaJjieiabHOe 4
coCTaBJISAIOIIHE. OCHOBAHHMI0O M TpPOXoJsiliee Yepe3 BepIIMHY), KOHUYECKHE
CeyeHne KOHyca ceyeHusi. PazepTka KoHyca
Tema 7.11 Coaep:xanue yueOHOT0 MaTepHaJia 2
YcedyeHHBIN KOHYC. | YceueHHBIH KoHyc. Ero oOpasyromas u Bbicota. CeueHue 2
Ceuenne YCEYEeHHOI0 | yCeUeHHOr 0o KOHyca
KOHYca
Tema 7.12 Copepxanue yueOHOIro MaTepuasa 2
IMap wu cdepa, wux|Illap u chepa. B3zaumuoe pacmonoxxkenne cdepbl U TUIOCKOCTH. 2
ceyeHust Ceuenue mapa, cepsl
Tema 7.13 Conep:xanue yueOHOTro MaTepuaJia 2
ITonsatue 00 oObeme | [Tonstue 06 oO6beme Tena. OO0beM Kyba U MPSAMOYTOJBHOTO 2
TeJsa. OrHomenne | napauienenunena. O0beM npusMmbl U WIMHApa. OTHOIIEHHE
00beMOB MOAO0OHBIX TeJI | 00beMOB MOAOOHBIX Teld. ['eomeTpruecKuii cMbIC onpenaenuTens 3-

T'O TIOpsI/IKa
Tema 7.14 Copnepxanue y4eOHOIro MaTepuaJa 2
O0bembr u maomanu | O0bemMbl THpamMuabl W KoHyca. OOwvem mmiapa. [lmomaam 2
MOBEPXHOCTEH TeJl IIOBEPXHOCTEH TeEI
Tema 7.15 Conep:xanue yueOHOro MaTepuaJia 2
KomOnnanuun Kom0OuHanmu reoMeTpuueckux Tei 2
MHOTOTPAHHMKOB M TeJl
BpallleHusl
Tema 7.16 Copnepxxanue yuyeOHOIro MmarepuaJia 4

Mcnonp3oBaHue KOMOMHAIMIT MHOTOTPaHHUKOB U TEJl BPAIllEHUs 2
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I'eomeTpuueckue [IpakTuyeckoe 3ansiTue Ne23 MHcnosb3oBaHue KOMOMHANMi 2 2
KOMOMHAIUMN HA | MHOTOTPAHHUKOB H TeJ BpalmeHuss B NpodeccHOHAIbHOM
NPaKTHKe J1eSITeJIbHOCTH CHENNAINCTA TI0 Te0e3HH.
Tema 7.17 Coaepxxanue yueOHOIro MaTepuaJa 4 2
Pemenne 3apa4. | OObeMbl U IUIOIIAAM TOBEPXHOCTH MHOTOIPAaHHUKOB U  Tel 2
MHOrorpaHHMKH U TeJa | BpalleHus
BpalleHUsA IIpakTuyeckoe 3ansaTHe Ne24 BpInosiHeHHe  KOHTPOJILHOM 2 2
padoThl o TeMe « MHOTOrpaHHUKH M TeJIa BPaLeHUs»
Pasnen 8. IlepBooGpasnasi yHKIMHU, ee IPUMEHEHHUE 20 4 OK 01,
Tema 8.1 Coaep:xxanue yueOHOro MaTepHaJia 4 0 OK 02,
IlepBooOpa3znas 3agaua O BOCCTAHOBJIECHMM 3aKOHA IBIDKEHUS II0 W3BECTHOH 4 OK 03,
pynkumun. IIpaBuia | ckopoctu. Ilonstie uHtrerpupoBanus. O3HaAKOMJIEHHE C MOHATHEM OK 04,
HAXO0KIeHHsI WHTETpasia U epBoodpasuoit ast Gpyukiun y=f(x). Pemenue 3agau OK 05,
epPBOOGPA3HBIX HA CBsI3b NEPBOOOPA3HON M ee NPOU3BOMHON, BbLIYHCIEHHE OK 06,
nepBoodpasHoii ajasi nanHo (Qynkuum. Tabmuma dbopmyn s OK 07
HaXOXXJEHUs TMepBooOpa3HbIX. [3ydeHue mpaBuia BBIYHCICHHS 1K 1.7,
nepBooOpazHOn IIK 3.2
Tema 8.2 Copepxanue yueOHOIro MaTepuasa 4 0
Iaomann 3amauu, MPUBOJANINE K TOHSTHUIO OMPEJCICHHOr0 WHTErpaga — o 4
KPHMBOJIMHEIHOI BBIYUCIICHUH TIOLIAIM KPUBOJIMHEHHON Tparenuu, 0 nepeMeneHlH
Tpamneuum. ®opmyJia | Touku. [lonsiTue onpenesiéHHOro nHTerpaiaa. I'eomerpuyeckuii u
Herorona — Jleitonnna (usnyeckuil CcMBICA OIpede/IeHHOro wuHrerpajaa. Popmyaa
Hbrorona— JleilOHuna
Tema 8.3 Copnepxanue y4eOHOIro MaTepuaJa 2 0
Heonpenesennbrit u | [ToHsTHe HEonpeneneHHoro NHTEerpana 2
onpeaeJeHHbIN
HHTErpaJibl
Tema 8.4 Copnepxanue y4eOHOIro MaTepuaJa 2 0
IHonsitue 00 ['eomeTpuyeckuii CMBIC OMPECICHHOTO HHTErpaia 2
onpeaeaeHHOM

HHTErpaljie Kak

IJI01IHAAH
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KPHUBOJIMHENHOM
Tpaneuun
Tema 8.5 Coaep:xkaHue yueOHOIro MaTepHuaJia 4 2
OnpeneseHHbIi I'eomerpuueckuii cMbICI OINpeNeIeHHOro uHTerpana. Popmyna 2
HHTErpaj B KM3HHU HrroTona - JleitOnuiia.
IIpakTuyeckoe 3ansaTue Ne25 Pennenue 3a1a4 Ha NpUMeHeHUe 2 2
HHTErpajia Jjisi BbIYncJIeHns (U3NYeCKUX BeJIMYMH U TJIOIIA/Iei
B MpodecCHOHATBHO /IeSITeIbHOCTH CHENHATNCTA 10 reoie3uM.
Tema 8.6 Coaep:xanue yueOHOIro MaTepHuaJia 4 2
Pemenue 3agad. | [lepBooOpaznas ¢ynkuuu. [IpaBuna HaxoxkaeHUS MEPBOOOPA3HBIX. 2
IlepBooOpa3nasn Ee npumenenue
GbyHkuum, ee | [IpakTtuueckoe 3ansitue Ne26 BpinoJHeHHe  KOHTPOJLHOM 2 2
NpUMeHeHHe padoThl o Teme « [lepBoodpa3Has pyHKIMH, ee IPUMEHEHHE»
Pa3znea 9. Crenenn n kopuu. CreneHHasi QyHKIus 18 8 OK 01,
Tema 9.1 Coaep:xanue yueOHOT0 MaTepHaJia 4 0 OK 02,
Crenennas pyHkuus, ee | [lonstrue KopHS n-oi CTeNeHW U3 JCHCTBUTENBHOTO YHCIHA. 4 OK 03,
CBOiicTBa ®yukuuu y = VX ux coiicra u rpaguku. CBoiicTBa KOPHS N-0ii OK 04,
CTETEeHU OK 05,
Tema 9.2 Conep:xxanue yueOHOro MaTepuaJia 2 2 OK 07
IIpeobpa3zoBanue IMpakTuyeckoe 3aHATHE Ne27 IIpeodpa3oBanue 2 2 TIK 1.7,
BBIPA/KEHHH € KOPHSIMH | MpPAaNMOHAJILHBIX BHIPAKEH Ui IIK 3.2
N-0i CTeneHn
Tema 9.3 ConeprxkaHue y4eOHOro Mmarepuasa 2 0
CpoiictBa crenenun c | [lonstue creneHHM ¢ JIOOBIM  PalMOHAIBHBIM  IOKa3aTeJIeM. 2
PalHOHAIBHBIM u | CrenieHHBIE (PYHKIIMH, UX CBOHCTBA M TpauKu
AefCTBUTEbHBIM
NnoKa3aTeJsiMu
Tema 9.4 Conep:xanue yueOHOIro MaTepuaJia 6 4
Pemenue PaBHOCWIBHOCTE MppalMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB. 2
HPPALNOHATbHBIX MeTo/1pl UX pelieHus.
YPaBHEeHMIi " | [IpakTnueckoe 3aHaTHe Ne28 Pemenne HMppanHOHAJBHBIX 2 2
HEepaBeHCTB YpPaBHeHHii
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IpakTuyeckoe 3ansitue Ne29 PemeHue HPPANUOHATIBHBIX 2 2
HEpPaBEHCTB
Tema 9.5 Coaep:xkaHue yueOHOro MaTepHaJia 4 2
Crenenn u  KopHH. | Onpenenenue creneHHon GpyHkiuu. Mcrnons3oBaHue ee CBOMCTB pu 2
Crenennas pyHkuus pEeUICHUH YPAaBHEHUI U HEPABEHCTB
IIpakTnyeckoe 3ansaTne Ne30 BpbinonHeHHe KOHTPOJIbHOM 2 2
padoTthl 1o TeMe «CreneHu M KOpHU. CTeneHHas pyHKIUD)
Paspnen 10. Iloka3aTeabHas pyHKIus 18 10 OK 01,
Tema 10.1 Coaep:xanue yueOHOTo MaTepHaJia 4 2 OK 02,
[lokazatenbHass ¢(yHkuus, | CTeneHb € NPOU3BOJBHBIM  JCUCTBUTEILHBIM  IOKAa3aTeseM. 2 OK 03,
ee cBoiicTBa Ormpezienenne MoOKa3aTeabHOW (YHKIIUH, €€ CBOMCTBA W TpaduK. OK 04,
3HaKOMCTBO C MpPUMEHEHUEM Moka3aTenbHON ¢GyHkuu. Pemenue OK 05,
NMO0KAa3aTeJIbHbIX YpPaBHEHHH (YHKIMOHAJLHO-TPaduyecKuM OK 07
MeTOo0M
IIpakTuyeckoe 3anstue Ne3l Pemenune mnoka3zaTebHBIX 2 2
YPaBHEHUI
Tema 10.2 Conep:xanue yueOHOTro MaTepuaJia 6 4
Pemenne Pemennie mokazarenpbHBIX YpaBHEHH METOJOM ypaBHUBaHUS 2
MOKAa3aTeJbHbIX MoKa3aTelei, METOJ0M BBEICHUS HOBOM MIEPEMEHHOM,
yYpPaBHeHHUii U | QyHKIHOHANBHO-TpadUIECKUM MeTo/I0M. PelieHne mokazareabHbIX
HEpPaBEeHCTB HEPaBEHCTB
IIpakTnyeckoe 3ansitue Ne 32 Pemenue mnoka3aTeJbHBIX 2 2
YPaBHEHUIl pa3HbIMM CIOCO0aAMU
IIpakTuyeckoe 3ausitue Ne 33 Pemenue mnoka3zaTebHBIX 2 2
HEpPaBEeHCTB
Tema 10.3 Conep:xanue yueOHOro MaTepuaJia 4 2
Cucremsl Pemenne cucreM noka3aTeNbHBIX YpaBHEHUN 2
NMoKa3aTeJbHbIX IIpakTuyeckoe 3ansaTie Ne 34 Pemienne cucrem noka3arebHbIX 2 2
YPaBHEeHHI YPABHeHHIl
Tema 10.4 Coaep:xkaHue yueOHOro MaTepuaJa 4 2
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Pemienne 3aaa4. | Pemienne mokasaTeNbHBIX ypaBHEHUH METOJAOM YPaBHHUBAHMUS 2
Iloka3aTenbHast [IOKa3aTeJIel U METOIOM BBEICHMS HOBOM IIEpeMEHHOW. Pemenue
(ynkuus IIOKAa3aTeNIbHbIX HEPABEHCTB

IIpakTnyeckoe 3ansaTHe Ne 35 BpinmoJiHeHHe KOHTPOJIbHOM 2 2

padorsl o Teme «IlokazarenbHas GyHKUM

Pa3nea 11. Jlorapugmsl. Jorapupmuyeckasi pyHkuus 30 14 OK 01,

Tema 11.1 Coaep:xanue yue0HOro MaTepHaJia 2 0 OK 02,
Jlorapugpm yucaa. | Jlorapudm yucna. JlecaTHuHbi U HATYpaJIbHBIN JOrapu(MBI, 2 OK 03,
JecaTnaHbIii U | 4HCIIO € OK 04,
HATYpPaJbHBbIH OK 05,
JIOrapu(pMbl, YUCJIO0 € OK 07
Tema 11.2 Cozep:kanue y4e0HOro MaTepuaja 6 4 1K 1.7,
CaoiicrBa Jorapudmos. | Cpoiictsa norapudmon. Onepanus J0rapupMUpOBaHHSL. 2 11K 3.2
Onepamust IIpakTnyeckoe 3ansitue Ne 36 Pemenume mnpumepoB 1o 2 2
Jorapu(pMupoBaHHs onpeeJIeHUI0 JorapugmoB " no OCHOBHOMY

JIOrapu(PMHUYECKOMY TOKAECTBY

IIpakTuyeckoe 3ansitue Ne 37 Pemienue npuMepoB 1o cBOiicTBamM 2 2

Jorapupmos
Tema 11.3 Conep:xanue yueOHOTro MaTepHaJia 4 2
Jlorapudgmuyeckasn Jlorapugmuueckast QyHKIUS U €€ CBONCTBA 2
(ynkuus, ee cBoiicTBa IIpakTuyeckoe 3ansatue Ne 38 IlocTtpoenue rpadukoB 2 2

Jorapupmuyeckoi pyHKuun
Tema 11.4 Copnepxanue y4eOHOIro MaTepuaJa 6 4
Pemenue [Tonsitue norapuMuUyecKOoro ypaBHEHHsA. TpuU OCHOBHBIX METOAA 2
Jorapugpmuveckux pemieHus  Jorapu(MUYECKUX  ypaBHEHUH:  (YHKIHOHAIBHO-
YPaBHEHHUil U | rpaduyUecKuid, METOJ BBEICHUS HOBOM MIEPEMEHHOM.
HEPaBeHCTB Jlorapugmuuecknue HepaBeHCTBA

IIpakTuyeckoe 3ansitue Ne39 Pemenue JiorapupMu4YecKuX 2 2

YPaBHEHUil

IpakTuuyeckoe 3ansaTHe Ned() Pemenue JorapupmMuyecKHX 2 2

HEepaBeHCTB
Tema 11.5 Conep:xkaHue yueOHOro MaTepuaJia 2 0
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Cucrembl ANTOpUTM  pELICHHUsS] CHUCTEMBbl YypaBHEHHMH. PaBHOCHIIBHOCTB 2
Jorapugpmuieckux Jorapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB
YpPaBHeHUil
Tema 11.6 Coaepxxanue yueOHOIo MaTepuasia 4 2
Jlorapudmsbr B npupone | [Ipumenenue norapudma. Jlorapudpmudeckas cnupaib B IPUPOJIE. 2
U TeXHHKe Ee maremaTnueckue cBONCTBA
[IpakTu4eckoe 3aHATHE Ne41 Pemenne 3aj1a4 2 2
Jorapu(pmMupoBaHuss B NPOPECCHOHAIBLHON /AeATEeJbHOCTH
CHEeNHMAINCTA MO reo/ie3nu.
Tema 11.7 Conep:xaHue yueOHOr0 MaTepHaa 6 0
Pemenne 3apa4. | Jlorapudpmuueckas byHKIHS. Pemenne npocTeimux 4
Jlorapu¢gmsi. Jorapu(pMmuyecKux ypaBHeHu il
Jlorapupmuueckast IIpakTuyeckoe 3ansaTHe Ne42 BpinosiHeHHe KOHTPOJIbLHOM 2
GyHkuus padoTsl o TeMe « Jlorapugmel. Jlorapudpmudeckas GpyHKIus»
Pa3nes 12. MHo:kecTBa. DJieMeHThI Teopuu rpagos 14 4 OK 01,
Tema 12.1 Copepxanue yueOHOIro MaTepuasa 2 0 OK 02,
MHozxecTBa [Tonsarue muoxectsa. [logmHoxkecTBO. Oneparuu ¢ MHOKECTBAMU 2 OK 03,
Tema 12.2 Cojep:kaHue yueOHOr0 MaTepuaJa 4 2 OK 04,
Onepanun Onepanuy ¢ MHOKECTBAMH. 2 OK 05,
¢ MHOKeCTBaMH IIpakTuyeckoe 3ansitue Ne 43 BeinojHeHue omnepauui ¢ 2 2 OK 06,
MHOKeCTBAMH B npo(ecCHOHAILHON  JeATeJbHOCTH OK 07
CHENHAJHCTA 110 T€0Ie3HH. 1K 1.7,
Tema 12.3 Copepxanue y4eOHOIro MaTepuaJa 4 2 TIK 3.2
I'padmr ITonsitue rpada. Cesi3Hbli rpad, AepeBo, UK rpad Ha MIOCKOCTH 2
IpakTnyeckoe 3ansitue Ne 44 Pemienue 3agau ¢ rpadpamu 2 2
B nMpodreccHOHATBHOM /1eSITeIbHOCTH CHEHAJNCTA 110 reo/ie3uM.
Tema 12.4 Copepxanue yuyeOHOIo MaTepuaJa 4 0
Pemenue 3apa4. | Onepannn ¢ MHOXeCTBaMH. OIHMCAaHME pEaTbHBIX CHTyalud C 2
MHo:xecTBa, I'padbl 1 X | ToMo1bI0 MHOKECTB. [IpMeHeHue rpadoB K peleHuio 3a/1a4
NpUMEHeHHe IIpakTyeckoe 3anaTHe NedS BpinonHeHHe KOHTPOJIbHOM 2
padotsl 1o Teme « Muo:xxkecrBa. I'padbi.»
Pa3nea 13. J1eMeHThl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOATHOCTE 22 2
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Tema 13.1 Conep:xkaHue yueOHOro MaTepHaJia 2 0
OcHoBHbIE nousitug | [lepecranoBkH, pa3MEIIEHUs, COUETaHUSI. 2
KOMOMHATOPUKH
Tema 13.2 Coaepxxanue yueOHOIro MaTepuaJa 2 0
CoObiTHe, BeposTHOCTHL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl O BEpOSTHOCTH 2
coObiTnsa. Cil0KeHHMe M | CyMMBl COOBITHH. YCIIOBHAas  BEpPOATHOCTh. 3aBHUCHMBIE H
YMHOKEHH e HE3aBUCHMBbIE COOBITHS. TeopeMbl O BEPOATHOCTH IPOU3BEIECHUS
BEpPOSITHOCTEH COOBITHH.
Tema 13.3 Coaep:xanue yue0HOro MaTepHuaJia 4 0
BepositHoCcTh B | OTHOcuTeNnbHAs YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. 2
NnpogecCHOHAIBHBIX CraTtuctuyeckoe omnpeseseHue BeposiTHOCTU. OIeHKa BEpOSATHOCTH
3ajgayax COOBITHSL.

IIpakTuyeckoe 3ansaTHe Ne46 Pemenue 3agay Ha OLEHKY 2

BEPOSATHOCTH COOBITHS.
Tema 13.4 Coaep:xanue yueOHOT0o MaTepHaJia 4 0
Juckpernass cay4danHasi | Buasl ciydaliHbIX BenuuuH. OnpeneneHue JUCKPETHON CIlydaiHOM 4
BEJIMYHHA, 3aKOH €€ | BeJIMYMHbl. 3aKOH pacnpejejieHusi AUCKPETHOH ciy4daiiHou
pacnpeneieHus BeJIMYMHBI. Ee uncI0Bble XapaKTepUCTHKH
Tema 13.5 Conep:xanue yueOHOTro MaTepHaJia 4 0
3anaum Bapuaunonnsiii  psa.  Iloauron  4yactor M rUcTOrpaMma. 2
MaTeMaTH4ecKoi CraTucTuyecKue XapakKTepUCTHKU psJla HAOII0AaeMbIX JaHHBIX
CTaTUCTUKH IIpakTnyeckoe 3anaTHe Ne47 PemeHue 3axa4 Ha COCTaBJICHHE 2

MOJIUTOHA YACTOT
Tema 13.6 Conep:xanue yueOHOro MaTepuaJia 2 2
CocraBinenue Taduuy u | [Ipaxtuueckoe 3auatue Ne 48 Pemenne 3a1a4 Ha 2 2
AHATPAMM HA NPAKTHKE | [IePBUYHYI0 00padoTKy CTATUCTUYECKUX IAHHBIX U Fpaduyeckoe

X nmpeacraBjJICcHue B llqu)eCCl/lOllaJlbllOﬁ AEeATCJIbHOCTH

CHEIHATUCTA 10 Teo/Ie3HH.
Tema 13.7 Copnepxxanue y4eOHOIro MaTepuaJa 4 0
DJIeMeHTBI OneMeHThl KoMOuHaTOpukH. CoOBITHE, BEPOSATHOCTH COOBITHSI. 2
KOMOMHATOPHKH, CIo’keHHE U YMHOKEHUE BEPOSTHOCTEN

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 1.7,
I1K 3.2
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craTuctTuku " Teopuu | [IpakTnyeckoe 3ansaTne Ne 49 BpinosHeHHWe KOHTPOJIbHOM 2 2
BeposiTHOcTell. Pemenne | paGoTsl Mo TeMe «JJ1eMEeHTbl KOMOMHATOPUKH, CTATUCTHUKH U
3ajaay. TEOPHH BEPOSITHOCTEI»
Pa3nes 14. YpaBHeHHsl 1 HEPaBEeHCTBA 26 12 OK 01,
Tema 14.1 Conep:kanue y4eOHOT0 MaTepuaJia 4 2 OK 02,
PaBHOCHIILHOCTH PaBHOCHJIBHOCTH ~ ypaBHEHMH W HepaBeHCTB. OrnpeseneHus. 2 OK 03,
YPaBHeHUil # | OCHOBHBIE TEOPEMbl PABHOCWIBHBIX IEPEX0JaX B YPaBHEHUSAX M OK 04,
HEPaBeHCTB. OO0mue | HepaBeHCcTBax. O0IIMe MeTOAbI pellleHUsI YPABHEHUIi: epexo/1 oT OK 05,
METObI peleH st paBeHcTBa (PYHKIMIi K PaBeHCTBY ApryMEHTOB /1] MOHOTOHHBIX OK 06,
(yHKuUil, MEeTOA pPa3NOKEHUS HAa MHOXHUTEIIU, METOJ] BBEICHHS OK 07
HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TpadUIeCKUil METO]T IIK 1.7,
IlpakTuyeckoe 3ausatue Ne 50 Pemenne 3agaHuii  Ha 2 2 IIK 3.2
PABHOCWIBHOCTh YPABHEHUI
Tema 14.2 Copepxanue yueOHOIro MaTepuasa 4 2
I'padmyecknii Mero] | O0mue MeToAbl pelleHHs HEPaBEHCTB: IEpexXo] OT CpaBHEHUs 2
pelieHUs1  YPaBHEHMH, | 3HaueHUl (QYHKUMH K CPaBHEHUIO 3HAYEHUH apryMeHTOB Uis
HepaBeHCTB MOHOTOHHBIX ~(DYHKLHHA, METOJ] HHTEpPBAIOB, (YHKIHMOHAIBHO-
rpapuueckuit Meron. I'paguueckuil MeTox pelieHus ypaBHEHUH U
HEPABEHCTB
IIpakTnyeckoe 3ansaTHe Ne 51 Pemenune ypaBHeHM 2 2
rpagu4ecKuM crnocodom
Tema 14.3 Copnepxxanue y4eOHOIro MaTepuaJa 4 2
YpaBHeHus u | Onpenenenue Moayias. PackpbiTue MOIyNs IO  OIpPENEIeHHIO. 2
HepaBeHCTBa ¢ MoayJieM | [Ipocreiiiine ypaBHEHMsI U HepaBeHCTBa ¢ MoayieMm. lIpuMenenue
PaBHOCUJIBHBIX TEPEXOJ0B B OIpPENEICHHBIX TUIAX ypaBHEHUH U
HEPABEHCTB C MOJIyJIEM
IIpakTuyeckoe 3ansitue Ne 52 Pemenne ypaBHeHul u 2 2
HEPaBEHCTB C MOAYJeM
Tema 14.4 Conep:xkaHue yueOHOro MaTepuaJia 4 2
3HAaKOMCTBO ¢ mapameTpoM. [Ipocreiiime ypaBHEeHNs 1 HEpABEHCTBA 2

C IapaMeTPOM
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YpaBHeHus u IpakTuyeckoe 3ansitue Ne 53 Pemenne ypaBHeHMH U 2 2
HEpPaBeHCTBa ¢ HEPaBEHCTB C apaMeTPoM
napaMeTrpamMu
Tema 14.5 Coaepxxanue yueOHOIo MaTepuasia 4 2 2
Cocrasienue u pemenne | [Ipumenenre ypaBHEHUH B peUICHHMM TEKCTOBBIX 3ajad B 2
npogeccnoHaIbHBIX npo¢eCCHOHATBLHOMN IESITETPHOCTH CIEIHUAINCTA IO KOMITBIOTEPHBIM
3a1a4 ¢ NOMOUIBIO | CHCTEMaM.
YPaBHEHUil IlpakTuueckoe 3ansiTue Ne 54 PemeHue TeKCTOBBLIX 3a/a4 B 2 2 2
npo¢ecCHOHAIBHOI 1eTeJHLHOCTH CIENHATUCTA 10 Te0Ie3NH.
Tema 14.6 Coaep:xanue yueOHOTo MaTepHaJia 4 0 0
Pemenue 3aga4. | OOuire MeTo bl PEeLICHUs] YpaBHEHUN. Y paBHEHUS! U HEPABEHCTBA C 4
YpaBHeHust U | MOAYJIEM U C TapaMeTpaMu
HEpPaBeHCTBa
3a4deTHoe 3aHATHE IO IIpakTyeckoe 3ansaTue Ne 55. 2 2
pazaenam 1-14 BoinoJiHeHHe 3a4eTHBIX 3aaHuil o pa3aenam 1-14
334 110 34
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

Peanmzanus yaeOHON AUCIUIUTUHBI TPpeOyeT HATM4Hs yueOHOro kabnHeTa MaTeMaTHKH.
O6opynoBanne yaeOHOTo KaOWHETA: TTOCAJOYHBIC MECTA 110 KOJIMYECTBY 00YJArOIIUXCS;

pa6oqee MECCTO IIpEIogaBarTeiisa, J0CKa.

Texuuueckue cpencTBa 00ydeHUs: KOMITBIOTED C JIMIEH3HOHHBIM IPOTPAMMHBIM

06eCHe‘IeHI/IeM, OKpaH, MyJIbTUMEIHUAIIPOCKTOP.

3.2. UndopmannonHoe odecrieyeHne peaau3amum nNporpamMmmbl

~

OcHoBHas JiMTeparypa

Maremartuka: anredpa u Hadajla MaTEMaTHYECKOTo aHainu3a reomerpusi. ['eomerpus. 10-
11 knacc. ba3oBblif 1 yriy0néunslii ypoBuu : YueOnuk / JI.C. AtanacsH, B.®. byrys3os,
C.b. KagomuieB [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

MaremaTtuka: anreOpa 1 Hayaja MaTeMaTHYeCKOT0 aHAJIN3a reoMeTpusi. AnreOpa u Hadana
MaTemaruueckoro ananuza 10-11 kmacc. ba3oBblit U yrnyOnéHHbI ypoBHU @ YUeOHUK /
LI.A. Anumos, FO.M. Konsarun, M.B. Tkauéa [u np.] — Mockaa : [Ipocsemenue, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213

JlonoJHuTeIbHbIEe HCTOUHUKH
Bepuep, A.JI.. Matematuka: AnreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a TEOMETPHUS
10 xnacc ba3oBblit ypoens : Yueonuk / A.JI. Bepuep, A.Il. Kapn — Mocksa :
[Tpoceemienwne, 2022. — 368 ¢. — ISBN 978-5-09-099448-4. — URL.:
https://book.ru/book/951215
Bepuep, A.JI.. Matematuka: AnreOpa v Hauajga MaTEMaTHIECKOTO aHAIN3a TEOMETPHUS
11 xnacc ba3oBelii ypoens : Yueonuk / A.JI. Bepuep, A.Il. Kapn — Mocksa :
[Tpoceemienwne, 2022. — 240 ¢. — ISBN 978-5-09-099449-1. — URL:
https://book.ru/book/951216
boromono H. B. I[lpaktuyeckoe 3aHATHE TO MaTemaTuke: YueOHOe mocodue Jyis
TEXHUKYMOB. — M.: Boicmr. k., 2023.
COopHuk 3a1a4 o MaTematuke: YuebHoe mocodue / A.A. lanasH. - [IpodeccuonanbHoe
obpa3zoBanue, 2023.
bammvakos M.U. AnreGpa n Hayaiia MaTeMaTHuecKoro aHanu3a (6a30BbIi ypoBeHb). 10-
11 kn. — M., 2023.
bammvakoB M.U. Maremaruka (6a30Bs1ii ypoBens). 10—11 k1. — M., 2023.
BammakoB M.M. Marematuka: 10 k1. COopHUK 3a1a4: yueb. nocodue. — M., 2023.
bammakor M.W. Matemaruka: yaeOnuk s 10 k. — M., 2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI <MATEMATHUKA»

KonTpoai, u oumeHka

pe3yJIbTaTOB

OCBOCHU

IpenojaBaTesieM B IPOILECCe TPOBEACHUS 3aHATUH.
OueHka Ju4YHOCMHBIX PE3YIbTATOB O00ECIEUMBACTCS B XOJ€ peau3allld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIeCcca, BKI0Yas BHEYPOUHYIO IEATEIBHOCTb.
OneHka AOCTH)XCHUS MemanpeoMemHblX Pe3ylIbTaToOB MPOBOIUTHCS B XO/€ TEKyIIeH U
MPOMEKYTOUHOM arrectannu. OUEeHUBAETCS JOCTHKEHUE KOMMYHHKATUBHBIX U PETYISATUBHBIX
JneicTBUIl (HABBIKM COTPYAHHUYECTBA, CAMOOPraHU3AllMU, CAMOCTOSTEIBbHOCTH OLIEHWBAHUS

CUTyalldM ¥ NPUHATHSA PELICHUS,
JCSATEIBHOCTH).

JUCLUILINHEI

OCYHICCTBIIACTCA

CaMOCTOATCIIbHOCTHU I/IH(i)OpMaLII/IOHHO-HO3HaBaTeHBHOﬁ

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTPOJISA

(I)OprI H METOAbI

GbyHKIUS, MPOU3BOIHAS, IEPBOOOpA3HAs,
ONpEIETICHHBIN HHTETPAI, YMEHHE
HaXOJUTh MPOU3BOIHBIE ATIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIIPaBOYHbBIE
MaTepUabl; UCCIEI0BATh B MPOCTEUIITHX
cirydasix (PyHKIIMH Ha MOHOTOHHOCT,
HaXOaUuThb HaI/I60JII>H_II/Ie 1 HAUMCHBIINEC
3Ha4YeHHs QYHKIIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C UCITOJIb30BAHUEM
amrmapara MaTeMaTHYECKOTO aHAIIN3a;
[IPUMEHATH IIPOU3BOAHYIO IIPH PELLICHUU
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 IIK 1.7, TIK 3.2 Maremarnyeckuii IUKTAHT
3aa4; ymMeHue GopMyaupoBaTh 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 K 1.7, IIK 3.2 MareMaTHu4ecKuil 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, IIK 1.7, TIK 3.2 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, YceTHBIT onpoc
MOHATUSIMU: (PYHKIIMSI, HEIIPEPbIBHAS [IK 1.7, IIK 3.2 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, K 1.7, I1IK 3.2 MareMaTHu4ecKuil JUKTaHT
noKasareibHasi QYHKIUS, CTEIICHHAS 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

MIPEeIMETOB U 3a/1a4 U3 peajbHOM KU3HU;

BBIpaXaTh POPMYIIaMHU 3aBUCHMOCTH

MEX1y BEJIMYNHAMU;

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

3a/1a4d pa3HbIX TUIIOB (B TOM YHCIIE Ha IIK 1.7, IIK 3.2 Maremarndeckuii IUKTAHT
IIPOLIEHTHI, JOJIU U YacTH, Ha IBUJKEHUE, 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 YCIOBHIO

3aJ1a4uM, UCCIIE0BATh MOTYYEHHOE

pELIEeHNE U OLIEHNUBATh

MIPaBI0N0I00HOCTh PE3YNIbTATOB;

I1P 07. YMmenue onepupoBarhb OK 01 - OK 07, VYeTHBIN onpoc
NOHATUSIME: cpenHee apudmerndeckoe, | [1IK 1.7, T1K 3.2 MareMaTHu4ecKuil TUKTAaHT
Me/iMaHa, HauboJiblee 1 HauMeHbIee NunuBuayanbHas
3HAYEHUs, pa3Max, IUCIEePCHUs, camocTosTeNnbHas padboTa
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO [IpakTuyeckue paboThl
Habopa; yMeHUE U3BJIEKaTh, KonTponbhas padota
MHTEpPIPETUPOBATh HHPOPMALIUIO, OK3aMeH
MPEeACTaBICHHYIO B TaOIUIIaX, HA

auarpammax, rpadukax, OTpaxaronryro

CBOMCTBA pealibHbIX MPOLECCOB U

SBJICHUI; IPEJICTABIATh HH(OPMALIHIO C

TTOMOIIIBIO TAOJIUIT U JTUATPAMM;

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 IIK 1.7, TIK 3.2 Maremarudeckuii TUKTaHT

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

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 IPOSBICHUS
3aKOHA OOJIBIIMX YHCE B PUPOIHBIX H
OOI1IECTBEHHBIX SBJICHUSX;

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

MOHATUAMM: TOUKa, Ipsimas, iockoctb, | [TK 1.7, T1IK 3.2 MareMaTH4eCKUM JUKTAHT

MIPOCTPAHCTBO, IBYTPaHHBIN yTol, NuauBuayanbHas

CKPEILMBAIOIINECS IPSIMBIE, caMmocTosiTenbHas pabora

MapajyuiebHOCTh U MEPIEHIUKYIIPHOCTD [TpakTrueckue pabOTHI

MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY KonrponsHas padora

MPSIMBIMU, YTOJI MEKTY MIPSIMOM U DK3aMeH

IJIOCKOCTBIO, YIOJI MEKY IIIOCKOCTSIMH,

paccTosiHue OT TOYKH JI0 TIIOCKOCTH,

paccTostHuEe MEXIY PSIMBIMH,

paccTosiHuEe MEXTY IIIOCKOCTAMU;

YMEHHE HUCII0JIb30BATh MIPU PELICHUN

3a/1a4 U3y4eHHbIe (aKThl U TEOPEMBI

IUTAaHUMETPUH; YMEHUE OLIEHUBATh

pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

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

MOHATUSIMU: MHoOrorpanHuk, cedenue | [IK 1.7, TIK 3.2 MareMaTU4eCKUi TUKTAHT

MHOTOTpaHHHUKa, KyO, Mapaiesenumnesm, NunusuayanpHas

pu3Ma, MUpaMH/Ia, durypa u camocTosTenbHas paboTa

MOBEPXHOCTh  BpallleHUs,  UJIUHAP, [IpakTuueckue padboTh

KOHyc, Tmap, cdepa, ceueHHs QUTYPHI KonTponbnas pabota

BpallleHUs, IUIOCKOCTh,  Kacarolascs DK3aMeH

chepbl, LUUIUHApPA, KOHYyCa, TUIOIMIATh

MOBEPXHOCTH  THUPAMHIBI,  MPU3MBI,

KOHyca, IIWIMHApA, TUIOMAas CcQepsl,

o0BeM KyOa, IPSIMOYTOJIBHOT'O

napajiejenuneaa, TupamMuabl, MPU3MBIL,

UWIMHIpa, KOHyca, 1Iapa; YyMeEHHe

n300pakaTh MHOT'OIPaHHUKHU u

MOBEPXHOCTU BPAILLIEHUS, UX CEYECHUS OT

pPyKHM, C  TOMOIIBKO  YEPTEHKHBIX

MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJNICTB;

YMEHUE pacrno3HaBaTb CUMMETPHUIO B

MIPOCTPAHCTBE; YMEHHE paclo3HaBaTh

MPaBUJIbHBIE MHOTOTPAHHUKH;

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

MOHATHSIMM: JIBUKeHUE B npocrtpaHcrse, | [IK 1.7, [IK 3.2 MareMaTHu4ecKuil JUKTAaHT

Mofo0HbIe (QUTyphl B IMPOCTPAHCTBE; NunuBunyansHas

HCIOJIb30BaTh  OTHOLIEHHME ILIOLIAAEH camocTosTenbHas paboTa

MOBEPXHOCTEH W O0O0BEMOB TOJOOHBIX [IpakTrueckue paboThI

¢buryp npu perieHuu 3aaay; KonrponsHas pabora
DK3aMeH

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

reoMerpuueckue  BenuuyuHbl  (mmuHa, | [TK 1.7, T1IK 3.2 Maremarnyeckuii 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
MOHATUSIMHU: TpsAMoyroibHas cucrema | [IK 1.7, TIK 3.2 MaremaTuyecKuid TUKTAHT
KOOPJAMHAT, KOOPJUHATHI TOUYKHU, BEKTOP, NnnusuayanbHas
KOOpPIUHATHI BEKTODA, CKaJIsIpHOE camocrosTeNnbHas padboTa
MIPOU3BENICHUE, YTOJ MEXIY BEKTOpPaMHU, [IpakTrueckue paboThI
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA KounTponbhas pabora

Ha 4YHCIIO;, HAXOJWTh C IIOMOIIBIO DK3aMeH

W3Y4YEHHBIX bopmyn KOOPJUHATHI

CepeIUHbl OTPE3Ka, PACCTOSIHUE MEXIY

JIByMsI TOUKaMH;

I1IP 14. Ywmenue BeiOupars noaxonsamumii | OK 01 — OK 07, VYeTHbII onpoc
M3Yy4YEHHBIN MeTol i pewieHus 3aaauu, | [IK 1.7, 11K 3.2 Maremarnyeckuii IUKTAHT

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

NuauBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTuueckue padboTsl
KontponbHas padota
DK3aMeH




