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Pabouas mporpamma OVY]Jl. 02 Maremaruka: anrebpa W Hayana
MaTEeMaTUYECKOro aHajiu3a; reoMeTpus pazpadboraHa Ha ocHoBe dDenepanbHOTO
roCyJIJapCTBEHHOTO 00pa30BaTeNIbHOIO CTaHAapTa mo crneruanbHoctu 44.02.03
[lenaroruka JOMOJHUTENHLHOTO OOpa3oBaHusi (B 00JacTH  MY3bIKabHOMN
nesTeabHOCTH) ¢ yuéroM  mpodeccuoHanmbHoro  cranjpapra  Ilemaror
JOTIOJTHUTENBHOTO 00pa30oBaHus JETEH U B3POCIBIX, YTBEPKIEHHOTO MPUKA30M
MunuctepcTBa TpyJia U conuaabHou 3ammThl Poccuiickoit denepanuu ot 08»
ceHtsiopst 2015 r. No 613H.

Pabouast mporpamMMa cocTaBji€Ha Ha OCHOBE MPUMEPHOM MpOTrpamMMbl (aBTOPHI:
bammvakoB M.U., akagemuk PAO, noktop ¢us3-maT. menarorudeckux Hayk,
npodeccop Jlykankun A.l'., kaHauaaT GU3NKO-MaTEMaTHYECKUX HAYK, JOLCHT)
c yuétoMm «PekoMmeHmaumii 1Mo peanu3aluy 00pa30BaATENbHONW MPOrPaMMBI
cpenHero (MoJHOro) obmero odpa3oBaHusi B 00pa30BATENIbHBIX YUPEXKIECHUSIX
HAy4aJIbHOTO MPO(ECCHOHANBHOIO U CPETHETO MPO(ECCHOHAIBHOTO 00pa30BaHuUs
B COOTBETCTBUU C (heJiepabHbIM 0a3UCHBIM Y4E€OHBIM IUJIAHOM M MPUMEPHBIMU
yueOHBIMM TUIaHAMU JUIsi  oOpa3oBaTeNbHBIX  yupexkaeHud Poccuiickoit
@denepari, peaTu3yIONMX MTPOrpaMMbl 00mIero o0pa3zoBaHus» (IMUCHMO
JenapramMeHTa TOCYAapCTBEHHOW TMOJUTUKM W  HOPMAaTUBHO-TIIPABOBOTO
peryiupoBaHus B cepe obpazoBanuss MuHoOpHayku Poccun ot 29.05.2007 Ne
03-1180) u «Pa3bscuennii llenTpa HayaabHOrO, CPEIHErO, BBHICIIETO W
JOTIOJTHUTEBLHOTO  TipoeccroHansHoro odpazoanust DPI'Y «OHUPO» 1o
peainzanuu  (perepaTbHOr0 rocyJapCTBEHHOTO 00pa3oBaTEeNbHOrO CTaHAapTa
cpenHero (MmoiHoro) oomiero oopazoBanus (mpoduiibHOEe 00yUYeHUE) B Mpeienax
OCHOBHBIX MpodeccHoHaNbHBIX oOpa3zoBaTenbHbix nporpamm HIIO u CIIO,
dbopmupyembix Ha ocHoBe PI'OC HayanbHOTO U CPEAHETO MPOPECCUOHATBHOTO
obOpazoBanusi ot 03.02.2011 r.

PaGouass mporpamMma pucuMiuiiHbl «MaremaTuka» Hu3y4aercs ¢ Y4ETOM
npoduss Moay4aeMoro npodeccuoHaTbHOTO 00pa30BaHMUS.

Pa3paboTumk:
AnnpuanoBa P.T. npenonaBatens Mmarematuku OI'AIIOY CIIK

Peuensenr:
['opneeBa H.O. — k.¢. - M.H., 3aB. Kageapold SKOHOMHUKH, UHPOPMATUKH U
marematuku CO® HIY «ben I'Y»

Pabouas nporpamma OVY/J. 02 Marematuka: anrebpa U  Hayaia
MaTEMaTUYEeCKOro aHaiu3a; reoMeTpusi paccMoTpeHa Ha 3acemanun [THK
MPEIMETHO-LIUKIIOBOU KOMHUCCHUH MpernoiaBaTesien €CTECTBEHHO-
MaTeMaTU4YeCKNX AUCHUIUIMH (npenacenarens Anucumona B.J.) OI'AIIOY
CIIK; (mpotokoi Ne 1 ot «31» aBrycra 2020 r.) U npru3HaHa COOTBETCTBYIOIIEH
tpeboBanusim PI'OC CIIO, yuebnoro mmana crenuanbHocTd 44.02.03
[legarornka [OMOJHUTENHLHOTO O0pa3oBaHuA (B 00JACTH MY3BIKAJIbHON
NESTCIIEHOCTH).
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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JAUCHUIIJINHBI
MaTtemaTuka

1.1. O6a1acTh NpUMeHEHUs] POTrPaMMbI

PabGouas mporpamma ydeOHOH IUCHUIUIMHBI SBJISETCS YacThIO IMPUMEPHOU
OCHOBHOM MTPO(eCCHOHAIEHON 00pa30BaTeIbHOM MPOrpaMMBbl B COOTBETCTBUH C
OI'OC mno crmnemmanpHocTH 44.02.03 Ilemaroruka JONMOJHHUTEJILHOIO
odpa3oBanus (B 00,1aCTH MY3bIKAJbHOM AeATEJIHLHOCTH)

1.2. MecTo AUCUMIUIMHBI B CTPYKTYpe OCHOBHOM NpO(ecCHOHATLHOM
o0pa3oBaTeJIbHOM MNPOrpamMMbl: JUCHUIUIMHA BXOIUT B DenepaybHbIN
KOMIIOHEHT TOCYJapCTBEHHOr0 0Opa30BaTEIbHOTO CTaHAApTa CPEIHEro
(mosiHOTO) 00IIETO 00pa30BaAHMSL.

1.3. Ilequ m 3aga4M TUCHUIUINHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHMS
TUCHMILTAHBI:
B pe3ynbTaTe 0CBOCHUS TUCHUIIITUHBI 00YUYaIOIIUNACS TOJIKEeH:

3HATH/TIOHUMATD

e  3HAYCHHME MATEMAaTUYECKON HAayKd IJs PELICHHS 3a71ad, BO3HUKAIOIIUX B
TEOPMM M NPAKTUKE; IMIUPOTY M B TO K€ BPEMS OrPaHMYEHHOCTD
NPUMEHEHHs] MAaTEMAaTUYECKHMX METONOB K AaHAIM3y M HCCIIEH0BAHUIO
TIPOLIECCOB U SIBJICHUI1 B IPUPOJIE U OOLIECTBE;

e  3HayeHME NPAKTUKH M BOIPOCOB, BO3HUKAIONIMX B CAMOM MaTeMAaTUKE JUIs
(GOpPMHPOBAaHKA M Pa3BUTHA MaTEMaTUYECKOW HAYKH; UCTOPHIO Pa3BHUTHS
MOHSATHS YMCIIA, CO3JaHUS MAaTEeMAaTUYEeCKOrO aHajN3a, BOSHUKHOBEHHUA U
Pa3BUTHUS FE€OMETPUH;

e  yHUBEPCANBHBIM  XapakTep  3aKOHOB  JIOTUKM  MaTe€MaTHYECKUX
pacCykIeHMl, MX INPUMEHHMOCTh BO BCEX OOJACTAX 4YEIOBEYECKOM
TEeATENbHOCTH,

®  BEPOATHOCTHBIM XapaKTep Pa3IMYHBIX MPOIECCOB OKPYIKAIOIIETO MUPA.

AJITEBPA

yMeThb!

®  BBHINOJHATH apuUpMETHUECKHUE ACUCTBUS HaJl YKCIAMH, COUYeTasl YCTHHIE U
MUCbMEHHbBIEC TMPUEMBbI; HAXOJIUTh MPUOIMKEHHbIE 3HAYEHUS BEIUYHUH U
MNOTPENIHOCTA BBIYUCICHUI (a0COJIIOTHASI U OTHOCHUTEIIbHAS); CPABHUBATD
YHUCJIOBBIE BBIPAKEHUS,;

®  HAXOJUTh 3HAYEHUS KOpHS, CTENEHH, Jorapudpma, TPUTOHOMETPUUYECKUX
BBIPDAKEHUII Ha OCHOBE ONpENETCHUs, MCHOJb3ysd MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCS MPUOIMKEHHON OI[EHKON IpH
PaKTUYECKHUX PACUETaX;

* IloMuMO yKa3aHHBIX B JIaHHOM pa3zjefie 3HaHUil, B TpeOOBaHUS K YPOBHIO HOJTOTOBKU
BKJIIOYAIOTCS TAK)KE 3HAHMSI, HEOOXOAUMBIE /ISl OCBOECHUS IEPEUNCIICHHBIX HUXKE YMEHUI.



BBITNOJIHATH Ipeo0pa30oBaHUs BbIpAXKEHUHN, IPUMEHSs (POPMYIIbl, CBSI3aHHBIE
CO CBOICTBaMH CTEIIEHEH, TOrapru(pMOB, TPUTOHOMETPUUECKUX (PYHKIIHIA;

HCIOJIb30BATHL NMPHOOPETEHHbIe 3HAHUS W YMEHHUSI B NPAKTHYECKOM
AeATEJHLHOCTH M NOBCEIHEBHOM KU3HU.

JUIST  TIPAKTHYECKUX pacueToB 1o dopMmysnaMm, BKIOYas (GOPMYIIHI,
coJlep>Kalllie CTENEHU, paguKalibl, JorapudMbl U TPUTOHOMETPUUYECKHE
GyHKUIMH, UCMONB3YS TPU HEOOXOJUMOCTH CIpPABOYHBIE MaTepHUalibl U
MIPOCTEUIIINE BBIYUCIUTEIBHBIE YCTPOUCTBA.

DyHKIUHN U TPAPUKH

yMeTh!

BBIYKCIIATh 3HAYEHUE (PYHKIMU IO 33JaHHOMY 3HAYEHUIO apryMeHTa IpH
pa3IMyYHBIX criocobax 3aaHus PYHKINH;

OIPENENATh OCHOBHBIE CBOMCTBA YNUCIOBBIX (DYHKLIMH, HWILTIOCTPUPOBATH UX
Ha rpadukax;

CTPOUTH TpaUKH H3YyYECHHbIX (YHKLIHHA, WLIIOCTPUPOBATH MO TrpaduKy
CBOICTBA AJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh MOHATUE (PYHKIMM ISl OMUCAHUS U aHAJIM3a 3aBUCUMOCTEN
BEJINYMH;

HCIIOJIB30BaATDH HpHOﬁpeTeHHLIe SHAHUSI U YMCHHUA B HpaKTl/I‘IeCKOﬁ
AeSITeJIbHOCTH M IMOBCEAHEBHOM KU3HU.

JUIL ONHUCAHMWsI C TOMOIIBI0 (PYHKUMHA pa3iuyHbIX 3aBHCHUMOCTEH,
MPEACTaBICHUS UX TpaUuecKu, UHTEPIPETALMHU IpadUuKOB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb!

HaXOAUTh IMPOU3BOJIHBIEC FTIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh MPOU3BOJHYIO JJISi HM3YYEHHMs] CBOWCTB (QYHKUMHA U
NOCTPOEHUS IPaPUKOB;

NPUMEHSTH MPOU3BOAHYIO AJIA MPOBEACHUS MPUOIMKEHHBIX BBIUMCICHUMH,
pelaTth 3aJa4 NPUKIAJHOTO XapaKTepa Ha HaX0)KJI€HUWE HauOOJbIIEro U
HAaMMEHBILIET0 3HAUYCHHUS,;

BBIUMCIIATH B  MPOCTEHIIMX  chOydasx IUIOMAaAd U OOBEMBI  C
UCITOJIb30BAaHUEM ONPEEICHHOIO HHTErpalla;

HCMOJIb30BATH NMPHOOPETEHHbIe 3HAHUSL M YMEHHUSI B NMPAKTHYECKOM
AesITeJIbHOCTU U MOBCEHEBHOM KU3HU JIJIsI:

pelIeHrs TPUKIAIHBIX 33/1a4, B TOM YHUCJIE COLHAIbHO-3KOHOMUYECKUX U
dbu3nyecKnx, Ha HAUOOJIBIIME U HAUMEHBIINE 3HAUYCHUS, HA HAXOXKICHUE
CKOPOCTHU U YCKOPEHHS.

YpaBHeHMS U HEPABEHCTBA

yMeThb!



pewiarsb palMOHAIIBHEIE, [IOKa3aTelIbHBIE, norapuMuyeckue,
TPUTOHOMETPUYECKAE  YPABHEHMS, CBOASIIMECS K JIMHEWHBIM W
KBaJPaTHBIM, a TAK)KE€ aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;
UCIIONI30BaTh TpaduueCcKril METO/ PEIIeHUs] ypaBHEHUH 1 HEPABEHCTB;
u300pakaTb Ha KOOPAMHATHOW TUIOCKOCTH DEIIECHUS YpaBHEHHIA,
HEPaBEHCTB U CUCTEM C IByMsI HEU3BECTHBIMU;

COCTABJSITH M pEIIaTh YPAaBHEHHWs W HEPABEHCTBA, CBA3BIBAIOLIUC
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE TPUKIAJHbBIX) 3a/1a4ax.

HCIIOJIb30BaATh HpPIOﬁpeTeHHI)Ie SHAHUSI U YMEHMHA B HpaKTl/I‘IeCKOﬁ
ACATCJIBbHOCTH N HOBCCI{HCBHOﬁ AKU3HU:
AJI1 TIOCTPOCHUA 1 UCCIICAOBAHMNA HpOCTeﬁHJHX MAaTEMATHYCCKUX Moz[eneﬁ.

KOMBUHATOPUKA, CTATUCTUKA U TEOPU
BEPOATHOCTEU

yMeThb!

pemarh NpocTeime KOMOMHATOPHBIE 3a]Ja4l METOJIOM Iepedopa, a TaKxKe
C UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYIT;

BBIUUCIIATh B NPOCTEHIIMX CIy4asX BEPOATHOCTH COOBITUH Ha OCHOBE
MOJICYETa YKCIIa UCXOJI0B;

HCIO0JIb30BATh NPUOOPETEeHHbIC 3HAHUS M YMEHHUSI B NPAKTHYECKOH
JAeSATeJbHOCTH U NOBCEIHEBHOM KNU3HH '

JUISl aHalu3a PEATBbHBIX YMCIOBBIX JAHHBIX, IPEACTABICHHBIX B BUJE
JMarpaMm, rpauKos;

aHanu3a nHGOpPMAaILMKU CTATUCTUYECKOrO XapaKkTepa.

I'EOMETPUA

yMeTb:

pacro3HaBaThb Ha 4YepTeXkax U MOJENAX MPOCTPAHCTBEHHbIE (POPMBL;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, N300PKECHUIMU;
ONHKCHIBATh B3aMMHOE pACIOJIOKEHHWE TPSMBIX H  IUIOCKOCTEH B
IPOCTPAHCTBE, ApTyMEHTHUPOBATH CBOU CYXJACHUS 00 3TOM PacroIOXKeHHUH;
aHAJIM3UpPOBaTh B MPOCTEHUIIMX CIIydyasX B3aUMHOE PpaCIOJIOKEHUE
0OBEKTOB B MMPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAaHHUKH W KpYTJble TeJa; BBINOJHATDH
YepTEeXH 10 YCIOBHIM 3a/1a4;

CTPOUTH MPOCTEHIIINE CeYCHHSI KyOa, MPU3MBI, TMPaMHU/IbI;

pelaTth MIaHUMETPUUECKHE U MPOCTEeHIINe CTEPEOMETPUYECKUE 3a/1auu Ha
HaXOXJICHWE TCOMETPUYECKHX BEIWYHH (JIJIUH, YIJIOB, IUJIOMIAACH,
00bEMOB);

UCTIOJTb30BaTh npu pelIeHnn CTEpEOMETPUIECKIX 3aa4
IUTAaHUMETpHUYecKHe (DaKThl U1 METO/bI;

IPOBOAUTD JJOKA3aTENIbHbBIE PACCYKICHHS B XO/1€ PEILICHUS 3a7ay;



HCIO0JIb30BAaTh NMPUOOPETEeHHbIE 3HAHUS M YMEHHUS] B NPAKTHYECKOH
JAeITeJIbHOCTH U MOBCEIHEBHOM KN3HHU

e IS HCCIENOBaHUA (MOJETMPOBAHMS)  HECIOXKHBIX  MPAKTHYECKUX
CUTyallull HA OCHOBE U3YYEHHBIX (POPMYI U CBOICTB QUTYD;

®  BBIUUCICHUS 00BEMOB U IUIOUIA/IEN TOBEPXHOCTENW MPOCTPAHCTBEHHBIX TEJI
IpPU pELICHUU NPAKTUYECKUX 3a7ad, HCIOIb3ys NpPH HEOOXOIUMOCTH
CIPABOYHUKH U BBIYUCIUTENBHBIE YCTPOICTBA.

1.4. PexomeHnayemoe KOJIHYECTBO 4YACOB HA OCBOEHHE TMPOrpaMMbI
AUCHUITUHBI
MaKCHUMaJbHOU yueOHON Harpy3ku oOydaromierocs 234 yaca, B TOM YHCIIE:
00s13aTENPHON ayAUTOPHOM YUeOHON HArpy3Kku oOydaromierocs 156 4acos;
CaMOCTOATEILHOM paboThl 0Oy4Jaromierocs 58 4acos;
KoHCynbTanmit 20 yaca



2. CTPYKTYPA U TIPUMEPHOE COJIEP’)KAHUE YUYEBHOM
JANCIHUIIJIMHBI
2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Buna yueoHoii padoThbi Oovem

uacog
MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 234
O0si3aTesibHAst ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 156

B TOM YUCJIE:

MPAKTHYECKUEC 3aHATHUS 101
KOHTPOJIbHBIE PaOOTHI 14
KOHCYJIbTAIIUU 20
CamocrosiTesibHasi paboTa o0y4yarwiuerocs (Bcero) 58

Wrorosas arrecraius B popMe IK3aMeHa




2.2. lIpuMepHBIA TEMAaTHYECKUIl IVIAH U COAEPKAHUE YUeOHOM

aucaumiuabl OY .02 MaTteMaTuka
utst cnieruanbHocTh 44.02.03 Tlemaroruka JOMOTHUTEIFHOTO OOpa30BaHUS
(B 001aCTH MY3BIKQJILHOM JCSTEIBHOCTH),

Hanmenopanme Conep:xanue yueOHOT0 MaTepuasa, jaboparopHblie U Obnem Vposens
NpaKTH4YecKue padoThl, CAMOCTOATEIbHASI padoTa 00y4Yaouxcs, KypcoBasi
pa3zesioB H TeM 4acoB O0CBOEHHUS
padoT (MpoeKT)
1 2 3 4
BBenenne Coaep:xanue y4ed0HOro MaTepuaJja: 2
MatemMaTiKa B HayKe, TEXHHUKE, YKOHOMHKE, MH(POPMAITMOHHBIX TEXHOJIOTHIX H 2
MPaKTUIEeCKOH nesTenpbHOCTH. Llemn n 3aga4un n3ydeHusl MaTeMaTuKy Ipu
ocBoeHnu crenuanbHocteii CITI0
Paznen 1. 28 (+8)
OCHOBBI TPUTOHOMETPHUU
Tema 1.1. Conep:xanue v4e0HOT0 MaTepHaa: 2 2
TpuronomMeTpuyecKkue 1. | Paguannas mepa yrima. CuHyC, KOCHHYC, TAHT€HC W KoTaHTreHC. OCHOBHBIC
(GYHKIMHI YUCIOBOTO TPUTOHOMETpHUYECKHE TOXKAecTBa (OCHOBHBIC (OPMYNIBI TPUTOHOMETPUH
aprymeHra [Ipeo6pazoBanus TPUTOHOMETPHUUECKUX BBIPAKESHUH.
[paxTrdeckue 3ausaTHa. Pemenne 3agad o teme: «Panmannas mepa yria. 4
CuHycC, KOCHHYC, TAHT€HC U KOTaHreHC. OCHOBHBIE TPUTOHOMETPUYECKUE
toxkaectBa. [IpeoOpa3oBaHuss TPUTOHOMETPHUCCKUX BBIPAKCHUI.
CamocrosiTenbHas paboTa 00y4aromuxcs:
1.CocTaBUTh KOHCTIEKT U PEIIUTH 3324 1o TeMe: «DopMysibl TOJIOBUHHOTO 2
yria. [Ipeobpa3oBaHust CyMbl TPHTOHOMETPUYCCKUX (DYHKIUI B IPOU3BEACHUE U
MIPOU3BENICHUE B CYMMY.
2.IToAroTOBUTH MOKIIAJ U MPE3EHTALNIO TI0 TeMe: «MaTeMaTHKa B HayKe, 2
TEXHUKE, SKOHOMHUKE, HHPOPMAINOHHBIX TEXHOJIOTHSIX U MPAKTHYECKON
JIESITETTbHOCTI
Tema 1.2. Conep:xxanue v4e0HOro MaTepuaJja: 2 2
(I)yHI(].[I/II/I, UX CBOMCTBA U 1. TpI/IFOHOMCTpI/I‘I@CKI/Ie Q)YHKHI/II/I u ux FpaCI)I/IKI/I. CBoMCcTBa
rpadukn TpuroHomerpuieckux GpyHkuuii. Yucnosas dynkuus. [IpeodpasoBanue
rpa¢ukoB. UeTHble 1 HeueTHbIE GyHKIMH. [leproaunyueckue QyHKIUM.
Bo3spacranue u yobiBanue QyHkimii. JkctpeMmymsl. MccneaoBanue
¢byukimii. CBOMCTBAa TPUTOHOMETPUUECKHUX (DYHKIUH.
[MpakTuyeckue 3ansitusi. [Ipeobpazosanue rpadukos. MccnenoBanne hyHKIUA. 8
KountpoabHas padora Ne 1 no teme: « Tpuronomerpunueckue QyHKIHI).
CamocrosiTenbHas padoTa 00yJaroIuXCs:
CamocTosTenbHO MpopaboTaTh KOHCIIEKT 3aHATUS U MaTepuan maparpada.
BeimonauTh 3amanus mo teme: «lMccaenoBanue QyHKITHI
Tema 1.3. Conep:xanue yuedOHOro MaTepuaJa: 4 2
TpuroxHomerpuueckue | 1. | ApkcuHyc, apKKOCHHYC, apKTaHTeHC. PereHne mpocTenumx
YPaBHCHHUA 1 TPUTOHOMETPUYECKUX ypaBHEHUN. PellleHne TpuroHoMeTpu4ecKux
HCPaBCHCTBA. ypaBHEHHH. PellleHne TpUroHOMETpHIESCKUX HEPAaBSHCTB.
IIpakTuueckue 3ansTus. Pemenue TpUroHoMeTpuYeCcKUX ypaBHeHul. Pemenue 5
TPUTOHOMETPUUECKUX HEPABEHCTB.
KontpoabsHnas padora Ne 2 no teme: «Tpuronomerpuyeckne ypaBHeHHs U 1
CamocTrosTenpHas paboTa 00yJaromuxcs: 2
IToaroToBUTH AOKIA U IPE3ESHTAIHIO TI0 TeMe: «ICTOpust BOBHUKHOBEHUS 1
Pa3BUTHS TPUTOHOMETPUIY.
W3y4nTs MaTepuan U BRIIOJTHATH 3a/IaHUS 10 TeMe: «Penrenue cucrem
TPUTOHOMETPUYCCKHUX YPaBHEHHIN».
Paznen 2. 18(+9)
[IpsiMbIe 1 TITOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Conepxanye v4e0HOr0 MaTepHaJIa 2 2




AKCHOMBI CTEPEOMETPHH U
WX TPOCTEUIINE CIeACTBUS

1. | Akcuomsl crepeomerpur. CyIIecTBOBaHME IIOCKOCTH, MPOXOAAMICH depes
JAHHYIO TPSMYIO0 M JaHHYIO TOYKy. llepeceuenne mpsMOi ¢ ITOCKOCTBIO.
CymecTBOBaHME TUIOCKOCTH, IPOXOIAIICH Yepe3 TPH JaHHBIE TOUKH

CamocrosiTenpHas paboTa 00yJaroIIIXCs:
CocraBuTh TE3UCHI TEM: «3aMedaHue K akcuome |»; «Pa3duenne npocrpaHcTsa
TUIOCKOCTBIO Ha JIBa MOJIYNPOCTPAHCTBAY.

Tema 2.2.
[MapamrenbHOCTH
MPSMBIX U TUIOCKOCTEH

Conep:xanue yueOHOro MaTepuasa

1. | [TapamenbHbIC TpsSMbIE B MPOCTpaHCTBE. lIpu3pak mMapauieIbHOCTU
npsambix. [Ipu3Hak napamuienbHOCTH HOpsAMOM U TwiockocTH. [lpusnHak
napaIeIbHOCTH INTIOCKOCTEH.

IIpaktuueckue 3ausaTus. Pemenue 3agay no remam:
- [Ipr3HaK mapauieTbHOCTH PSAMBIX.

- [Ipu3Hak napanaenbHOCTH NPSMOM U INIOCKOCTH.
- [Ipu3Hak mapamieabHOCTH MIOCKOCTEH.

CamocrosiTenbHas paboTa 00yJaroIMXCs:

CocraBuTh KOHCIIEKT TeM: «l300pakeHne MPOCTPAaHCTBEHHBIX (QUTYp Ha
IUIOCKOCTH», «CyIIecTBOBaHWE IUIOCKOCTH, MAapaiIeIbHOW NaHHON IUIOCKOCTH.
CBolicTBa NapauIeIbHbIX IIOCKOCTEW

Tema 2.3
[lepnenanKyIIpHOCTD
IpPSIMBIX U IIJIOCKOCTEHR

Coaep:xanue yueOHOro MaTepuasa

1. | IlepneHOUKYISIPHOCTH MIPSAMBIX B NIPOCTPAHCTBE. IIpuzHak
NEPIECHIUKYISIPHOCTH NIPSAMOM U IUNIOCKOCTH. IlepneHIuKyssp 1 HaKJIOHHAs.
Teopema 0 Tpex NepHEHIUKYIAPAX.

IIpaktuueckue 3ausaTs. Pemenue 3agad no remam:
- [Ipu3Hak nepneHAUKyIIPHOCTH MIPSIMOM U IUIOCKOCTH.
- [lepnenaukynsp u HakiIOHHas. Teopema o Tpex NMeprneHIuKyJspax.

Koutrpoabnass paGora Ne 3 mno Teme: «IlapanneabHocts U
NepneHIuKYJISIPDHOCTD NPSIMBIX U IJIOCKOCTE»

CamocrosTensHas paboTa 00yJaromuxcs:
CocTaBuTh KOHCIIEKT TeM «CBONCTBA NEPNEHANKYISPHBIX NPSIMOM U
TUIOCKOCTHY, «PaccTosiHne MEXY CKPEIIMBAIOIINMHUCS IPSIMBIMI.

Paznen 3.
KoopauHaTs! 1 BEKTOPHI

16(+5)

Tema 3.1.
JlexapToBbI KOOPAUHATEI
B IIPOCTPAHCTBE

Conep:kanue y4e0HOI0 MaTepuaja

1. | Benenue gexapTOBBIX KOOPJUHAT B MPOCTPAHCTBE. PaccTosiHNe MEXIY
ToukaMu. KoopAnHATHI cepeuHbI OTpe3Ka. Yol MeXIy
CKPEIIMBAIOIMMUCS MPSMBIMH. YTOJI MEXy IPSMOI 1 IIIOCKOCTHIO. YTOII
MEXIY IIOCKOCTIMH

2

IIpakTuueckue 3aHsTHSA.

-PaccrosHue mexny Toukamu. KoopanHaThel cepeIuHbI OTpe3Ka.

-Yros Mexay CKpeUMBAlOUIMMMCS IPSMBIMH. YTOJ MEXAy MpsSMOM U
IIOCKOCTBIO.

- Yron Mexay IIOCKOCTSIMH

CamocrostensHas padota obydatomuxcst: [IoAroTOBUTh Npe3eHTallH 110 TEMaM:
-[IpeoOpazoBanue CHUMMETPHH B IPOCTPAHCTBE.
-/IBwxenne B npoctpancTse. [lapamiesbHbIi HepeHoc B IPOCTPAHCTBE.

Tema 3.2.
Bekrtops! B mpocTpaHCTBE

Coaep:xanne v4e0HOI0 MaTepuaja

1. | Bekropsl B ipocTpaHcTBe. JleicTBUs HaJ BEKTOPAMH B MMPOCTPAHCTBE. YTOI
MEXIy BEKTOPaMHU.

2. KOMHJ’IaHapHI)IC BEKTOPBLI. Pasnoxenue BEKTOpa N0 TPEM HEKOMIUIAHAPHBIM
BEKTOpaM

3. | YpaBHeHHE IOCKOCTH

[IpakTryeckne 3aHATHS.

- JleficTBus HaJ BEKTOPAMH B IIPOCTPAHCTBE.

- YToa MeXIy BEKTOpaMu.

- PaznojxeHne BeKTopa 1o TpeM HEeKOMILIaHapHBIM

CamocrositesnsHas paboTa 00yJaromuXxcs:
CocTaBHUTh OTIOPHBII KOHCIIEKT M BHINOJIHUTH 33aHus 1o TeMaM: «Pasnoxenue
BEKTOPA 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM»
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Paznen 4. 29(+14)
Hauana
MaTEeMaTHYECKOTO aHAIN3a
Tema 4.1 ConepxaHue V4e0HOI0 MaTepHuaa 4 1
IponsBoaHas. 1. | ITocnemoBarensHOCTH. CIOCOOBI 3aJaHUA M CBOMCTBA YMCIOBBIX
nocnenosarensHocTel. [loHaTue o npenene Nocnea0BaTeNIbHOCTH.
CyMmmupoBaHHe 1ocienoBaTe’IbHocTel. beckoHeuHo yObIBaromas
reoMeTpuuecKas MPOrpeccHs U ee CyMMa.
2. | Ilpupamenune pynkipm. [loHsTHE 0 KacaTeIbHOHN K rpaduKy QyHKITHH.
MrHoOBeHHAas CKODOCTh NBMKeHMA. [Ipon3BoaHas. [IpaBriia BEIYUCACHHS
[Ipaktiueckue 3aHsATHs. Pemenume 3agady Ha HAaxOXKJICHHE IPOM3BOIHOM, 4
UCTIONIB3YS ONPE/ICIICHNE U MPABHUIIA BEIYMCICHUS TPOU3BOIHBIX.
CamocrosTensHas paboTa 00yJaromuxcs: 3
Cucremarnueckas IpopadOTKa KOHCIIEKTOB, PEIICHHE 3a/1a4 Ha BBIYHCIICHHE
3. | Ipowussonnas cnoxHoit dyukiwu. [IpOU3BOIHbIC TDUTOHOMETPHYECKHX 2
[Ipaktrueckue 3anaTus. Pemenue 3aiau no reme: 2
- [Ipon3BomHAs CIOKHON (YHKITHH.
- [Ipon3BoIHBIC TPUTOHOMETPUUECKUX (DYHKIUH.
CamocrosiTenbHas paboTa 00yJarOIIIXCSL. 3
BrInmomHUTh MHANBHUYaNbHBIE 3aJaHuUs 10 TeMe: «Brrancnenne npon3BoaHON
CJIOHBIX (PyHKIHI.
Tema 4.2 Copaep:xanue y4eOHOT0 MaTepHaJia 1 1
[pnmenenne 1. | IIpumenenue uenpepsiBaocTu. Kacarenbuas Kk rpaduky ¢yHkiuuy. [IpusHak
HCTPCPLIBHOCTH 1 Bospacranus (yobiBanus) GyHkiud. Kpurrnueckue Touku QyHKIUH,
HpOU3BOIHOU MaKCUMYMBI i MEHAMYMBL.
[pakTHYECKUE 3aHATHS. 1
- KacarenpHas k rpaduky QyHKIHH.
- Kputnueckue Touku QyHKINU, MAKCUMYMBI 1 MUHUMYMBI.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
CocTaBHTh TE3UCHI U BHINOJHUTH YIPaKHEHUs 1o TeMe: «[IpubnmxeHHbIe
BBIYHCIICHUSY.
2. | Uccnemoanre GpyHKIUIT ¢ TOMOIIBIO POU3BOAHOM. Hanbombiee u 2 1
HauMeHblIee 3HaYeHUe QYHKIHH
[Ipaktrueckue 3anaTHs. Permienue 3a1ad no remam: 2
-Uccnenoanne GpyHKIUHA C TTOMOIIBIO POU3BOIHOM
-Haxoxaenne HanboJIbllero ¥ HauMEHbLIET0 3HaYeHU I QYHKIHH.
KontpoabHas pagora Ne 4 no teme: «IIpon3BoaHas u eé NnpuMeHeHHe» 2
CamocTrosTenbHas paboTa 00yJaromuxcs: 2
Cucrtemarnueckasi mpopaboTka KOHCIIEKTOB U BBIIIOJHEHHE 3a1aHUIT 110 TeMe:
«[IpumMeHeHne MPON3BOAHON K MCCIIEAOBAHUIO (DYHKIHMI.
Tema4.3 ConepixaHue Y4e0HOI0 MaTepHaIa 2 2
IMepBooGpasHas 1. | Onpenenenue neproodpazHoit. OCHOBHOE CBOHCTBO mepBooOpasHoit. Tpu
TIpaBUJIa HAXOX/ICHHS IIEPBOOOPa3HbIX.
[Mpaktuueckue 3anstus. OCHOBHOE CBOMCTBO NepBooOpasHoil. Tpu nmpaBuia 2
HaXO0JKICHHUS TIEPBOOOPA3HBIX.
CamocTrosTenbHas paboTa 00y4Jaromuxcs: 2
IToAroTOBHTE TOKNAM U Tpe3eHTanuo 1o TeMe: «VIcTopuyeckue CBeAeHUs O
epBOOOPa3HOIY.
Perienue 3a/1au Ha HaX0XKAEHUE IEPBOOOPA3HOIA.
Tema 4.4 Conep:xanue v4e0HOI0 MaTepuaja 2 2
Hurerpan 1. | IonsTre KpUBOIMHEHHO Tparenun. [Lomans KpUBOIHHEHHON Tpareum.
Wurerpan. ®opmyna Hetorona — Jlelionuna. [Ipumenenne Gpopmyiast
HerotoHa - Jle#iOHuUIIa TPY HAXO0XIEHNUH TUIOIMIATN KDUBOJIUHEHHON
[paktrueckue 3aHsaTHs. Pelenue 3a/1a4 Ha BBIYUCIICHHE HHTETPaNa U TUIOLIA M 2
KPUBOJIMHEHHOM TpaeLHH.
KontpoabsHas padora Ne S nmo teme: «IlepBoo0pa3Hasi U HHTerpaa» 1
CamocTrosTenpHas pabota 00yJaromuxcs: 2

BrimmoauTh 3aJaHus 110 TCMCE: «HpI/IMeHCHI/IH HUHTCTpaIa»
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Paznen 5. 10(+5)
MHororpaHHuKH U Tena
BpAIICHUS
Tema 5.1 ConepxaHue V4e0HOI0 MaTepuaa 2 2
MHOrorpaHHUKH. 1. | JAByrpannsiit yron. TpexrpaHHBIM # MHOTOTPAHHBINA YTl MHOTOTpaHHUKH.
[Mpuzma. M300paskeHne MpU3MBI U IOCTpOEHUE ee ceueHni. [Ipsimas npuszma.
ITapanenenunen. IIpsaMoyronbHbIi napaienenumnes,.
IIpaktuueckue 3anstus. Pemenue 3agau nmo teme: «llpusma. [lpsmas npusma. 2
[Tapannenenunen. [IpsMoyroapHslil napaieaenunen.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 1
Koncnexr Tem: «LleHTpanpHas cuMMeTpHs nmapauienenumnena», «Cummerpus
IPSIMOYTOJBHOTO MapaeIeTuIear.
2. | IImpamupma. [MocTpoeHre TpaMuIBI U €€ IUIOCKIX CEUCHUH. Y ceUeHHAas 1 2
nupamuza. [IpaBuisHas nupaMua.
IIpaktuueckue 3ansaTus. Pemenue 3agau no teme: «Ilupamuna. ¥Yceuennas 1
nupamuza. [IpaBuibHas TUpaMuiay.
CamocrosiTenbHas paboTa 00yJaroIMXCs: 2
[ToaroroBuTh npe3eHTaIMIo M0 TeMe: «[IpaBuiIbHbIE MHOTOTPaHHUKIY.
Tema 5.2 Conepxanue v4e0HOr0 MaTepuaJia 1 2
Tena U NOBEPXHOCTH 1. | Humuanp. Cedenns mummHApa miockocTsaMu.. Koryc. Cedenne KoHyca
BpAIICHHSA miockocTsamu. lap. Ceuenne nrapa miockocteio. CuMMeETpHs LIapa.
[Ipaktnueckue 3ausTus. Pemenwe 3amau mo temam: «{umunmgp», «Komycy, 1
«Hap».
KontpoabsHas pa6ora Ne 6 mo Teme: «VMHOTOTpAaHHUKH M TeJla BpallleHUsD) 2
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
[ToaroroBuTh KOHCTIEKT TeM: «KacaTenbHas MI0CKOCTh K Iapy. Brnircanusie u
onucaHHbIe MHOTOrpaHHuKH. [lepeceueHue aByx chep».
Pa3znen 6. 18(+6)
M3mepeHus B reoMeTpun
Tema 6.1. Conepxanue v4e0HOI0 MaTepHaJia 2 2
O6némer Muororpanaukos | 1. | Ilorarue o6bemMa. OObeM NpAMOYronbHOro napajienenumnena. Oobem
HaKJIOHHOTO napamtenenunena. Oobem npusmsl. PaBHOBennKkue Temna.
[TpakTH4eckue 3aHATHS. 6
Pemenue 3amau mo Temam: «OO0BeMm mapamnenenunenay, «OO0BeM NPUMBDY,
«O0BeM mUpaMuabIy.
CamocTrosTenbHas paboTa 00yJaromuxcs: 4
W3yunts MaTepuai u BBIOJIHUTE 3a/laHus 110 TeMaM: «O0bEM ycedEHHOM
nupaMuab», «O0beMbl T0JOOHBIX TEID).
Tema 6.2. 1. | O6bem mumuHapa. OO0BEM KoHYCca. O0BbeM mapa. [Inomraas 60koBOI 2 2
OOBEMBI U TTOBEPXHOCTH MOBEpXHOCTH uuHApa. [onians 60koBoi noBepxHOCTH KOHYca [1nomans
TeJl BpaleHUs chepsl.
ITpaxkTuueckue 3ansaTus. Pemenue 3amau nmo remam: «O0beM U IIonaas 60KOBOH 6
MOBEPXHOCTH IUIHHApPa», «O0BEM M IIOImanb OOKOBOHM MOBEPXHOCTH KOHYCay,
«O0beM 1mapa 1 wionaab chepo»
KourpoabHasi pagora Ne 7 nmo teme:«O0BEMBI M IJIOIIAAM MOBEPXHOCTH 2
MHOTOTrPAHHHKOB M T€JI BpallleHus».
CamocTrosTenpHas paboTa 00yJaromuxcs: 2
M3yanTs MaTepran u BRIIOTHAUTE 334aHus 10 TeMe: «O0beM yceueHHOTO
KoHyca», «O0BeM IapoBOTO CEIMEHTA U CEKTOPay.
Paspen 7. 4
Pa3BuTHe NOHATHS O
4yHciIe
Copaep:xanue yuyeOHOT0 MaTepHaJa:
Ilensie u panmoHanbHbIe Yucia. JlelicTBuTenbHbIe uncia. [IpubnmkeHHbie 2 2
BeruncieHns. KommiekcHble uncia
[Ipaktrueckue 3anaTus. Pemenue 3a1au o reme: «ApudmeTnieckue AeHCTBUS 2

HaJl YMCIaMH, HaX0XK/IeHNUE MPUOIIMKEHHBIX 3HAYSHNH BEJIMYMH M TIOTPELIHOCTEH
BBIYMCIICHUH (a0COIOTHON M OTHOCHUTEINILHOI ), CPAaBHEHHE YUCIIOBBIX
BBIPKEHUI»
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Pazpnen 8.
CrerneHHbIe, TOKa3aTelIbHbBIC
1 JIOTapupMUIECKUE

GhyHKIIH

21 (+6)

Tema 8.1.
Kopnu, ctenenun

Coaep:kanue v4e0HOIr0 MaTepuaJja

1. | KopeHns n — i1 cTenenu u ero cBoicTBa MppaunoHaibHble ypaBHEHHUS.
CreneHb ¢ pallMOHATIBHBIM NTOKa3aTeIeM

IIpaxTuyeckue 3anaTus. Pemenue 3anad no temaMm: «KopeHs n — i CTENIEHH U €ro
CBOHCTBaY, «/ppannoHaNbHbIC YpaBHEHU», «CTETEHb C pallOHAIBHBIM
MOKa3aTeIeM»

CamocrosTenbHas paboTa 00yJaroIuXCs:
BrimonHaenue 3amaHuii Ha Mpeodpa3oBaHue BEIPAKECHUH, COEPKAINX KOPHHU 71 —
f CTENIEHH M CTETICHb C PAllMOHAIBHBIM OKA3aTEIEM.

Tema 8.2.
Jlorapudmer.
Iloka3zarenbHas u
JorapupmMudeckas
¢$yHKIHIH.

Conen:kanue v4e0HOIr0 MaTeDHAIA

1. | ITokazaTenpHast QyHKINSL, ee cBoiicTBa U rpaduK. Pemenne nokazaTenbHBIX
ypaBHeHHH. PereHne nmokasareibHbIX HEPaBEHCTB.

HpaKTI/I‘IeCKI/Ie 3aHATHs. Pemenue 3amad mo temam: «Iloka3aTenbHas (l)yHKHI/ISI,
€€ CBOICTBA U I‘pa(l)I/IK», «Penienne noka3zaTeIbHBIX ypaBHeHHﬁ», «Pemenue
TMOKa3aTCJIbHbIX HCPABCHCTBY.

CamocrosiTensHas paboTa 00y4aromuxcs:
BeInonHeHNe 3a1aHuUii HA PEILCHHE [TOKa3aTeIbHBIX YPABHEHHI  HEPABEHCTB.

2. | Jlorapupmer u ux cBoiictBa. Jlorapupmudeckass QyHKIUS, e CBOHCTBA U
rpaduk. PenreHne norapudMudecKux ypaBHEHUH H HEPABSHCTB.

[paktrueckue 3anaTus. Pemenue 3anad no remam: «Jlorapudmsl n ux
CBOHCTBaY, «Penienue norapnpMUIECKUX YpaBHEHUH U HEPABCHCTBY.

KonrpoabHas pa6ora Ne 8 no teme: «Iloka3arenbHasi u jorapupmuyeckas
Gy,

CamocrositensHas paboTa 00y4aromuxcs:

CocraBuTh OMOPHBINA KOHCIIEKT TeMbI «[IpOM3BO/IHAS TOKA3ATEIBLHOM 1
sorapuMUIecKoi PyHKINM) U BBIMOIHUTD 33 aHHU.

IMoAroTOBHUTH JOKNIAL U [IPE3CHTALHIO 110 TeMe: «CTOpHs BOSHUKHOBEHHS
HOHATHSL JIOTaprdM»

Paszgen 9.
KombunaTtopuka. Teopus
BEPOSITHOCTEM.
MaremaTnueckas
CTaTHUCTHKA

10 (+5)

Tema 9.1.
DneMeHTH KOMOMHATOPUKU

Conep:xanue yue0OHOro MaTepuaja

OCHOBHBIE TIOHATHS KOMOWHATOPHMKH. 3afayd Ha IMOJCUET YMClia pa3MeIleHU,
MepPeCTaHOBOK, coueTaHWil. Pemnienue 3amgad Ha mepebop BapuaHToB. Dopmyna
omroma Hrrorona. CpoiicTBa OMHOMHHANBHBIX KOA((GUIHEHTOB. TpeyroibHUK
ITackans.

HpaKTI/I‘IGCKI/IG 3aHaTUA. Pemenume 3a/1a4 Ha ImoACYECT Yuciia paSMeIHGHHﬁ,
INEPECTAHOBOK, COYCTaHMI

CamocrosTensHas paboTa 00yJaromuXxcs:
Pemenue 3a/1a4 Ha MO/ICUET YHCIIA pa3MENICHHUH, IEPECTAHOBOK, COYETaHUH

Tema 9.2.
DJIeMEeHTBl TEOPUU
BEpOSATHOCTEH

Coaep:xanue yueOHOro MaTepuasa

CO6LITI/IC, BCPOATHOCTDH CO6LITI/I$I, CJIOKCHHEC 1 YMHOXKCHHUEC BCpOﬂTHOCTCﬁ.

[Ipaktiueckue 3anstus. Pemenue 3amay mo teme «Kiaccudyeckoe onpesesieHne
BEPOSITHOCTH. [IpyMEHeHHe 3JIEMEHTOB KOMOWHATOPHKM K HAXOXKIACHHIO
BEPOSTHOCTH

CamocrosiTenbHas paboTa 00yJaroIMXxCs:
Pemenue 3aga4 o reMe «2JIeMEHTHl TEOPUH BEPOSITHOCTEH»

Tema 9.3.
DIeMEHTHI MATEMATHIECKOMN
CTAaTUCTUKU

Coaep:xanue yuedOHOro MaTepuasa

IIpencraBnenne JaHHBIX (TaOIHIBI, AUATPAMMBIL, TPApUKH)

2

Bcero

156 (+58)
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JUis  XapakTEepUCTUKM YpPOBHSI OCBOEHHS YYEOHOro Marepuaja MCIONb3yHTCs
crenyrone 0003HAUYCHUS

1. — 03HAaKOMUTENBHBIN (y3HABAaHUE paHEe H3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBIMOJHEHUE JEATEIBHOCTH N0 00pa3ily, MHCTPYKLIHUUA WU TOJ

PYKOBOJICTBOM)
3. — MPOAYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSITENIbHOE BBITIOJHEHUE JIEATEIHHOCTH,

pelieHrne npooJIeMHBIX 3aa4)
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3. YCJIIOBUA PEAJIM3ALIMU TPOT'PAMMBI TINCHUITJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeHu 0
Peanuzanmst mporpaMMbl AUCIUIUIMHBI TPEOyeT HATMYHUS Y4eOHOro KabuHeTa
MaTeMATHKH

O6opynoBanne yueOHOTO KaOUHETA:

-paboune MecTa o KOJMYECTBY 00yUarouxcs

-paboyee MeCTO Mpeno1aBaTes

-KOMIUIEKT Y4€OHO-METOANYECKOMN IOKYMEHTAINK;

-HarJsiIHbIe TOCOOUS: IEMOHCTPAIIMOHHbIE TUTAKAThI, Pa3JaTOYHbIA MaTepHall;

TexHunueckue cpeacTBa 00yUEHHUS:

- KOMIIBIOTEP, MYJIbTUMEIMA KOMILJIEKC, MHTEPAKTUBHAS JIOCKA.

3.2. UudopmanuonHoe odecrniedeHue 00yueHmst

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHogHble UCMOYHUKU.

1. M.U.bammakoB. MaTteMatuka: ydeOHUK JIJIs CTYA. YUpPSXKACHUM cpe. mpod.
obOpazoBanus. 9-e¢ usn., crep.- M.: M3narenbckuii ieHTp «Akagemus», 2017.

2. JI. C. Aranacsn. ['eomerpus. 10-11 xiaccei: yue0. it 061eo6pa3oBar.
yapexaeHuil: 6a30BbIil 1 npoduiabHbIN ypoBHH ['eomeTrpusi. 10-11 kacchr:
yue0. a1 00111e00pa3oBaT. yupeKAeHu: 0a30BbIi U MPOGUIBHBIN YPOBHH.

3. M.1. bammakoB. Maremarnka. 3agayHuk. YueOHoe 1mocobue OUI]
«Axagemus», 2018.

4. b.M.Usnes, C.M. Caaksu, C.W. llIBapuOypa . Junaktudeckue maTepuaibl Mo
anreOpe u Hayanam aHanuza s 10 knacca. -M.: [Ipocsemenue, 2017.

5. b.M.Usnes, C.M. Caaksn, C.1. UIBapudOypa. AunakTudyeckre Matepuabl 1Mo
anrebpe u Havana ananu3a s 11 kmacca. -M.: TIpocsemenue, 2017.

6. M.K. IloranoB. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHanu3a. Junakruueckue
Marepuanbl.10  kjmacc: 0a30BBIM W NpOWI.  YPOBHH.— 5-€  H3JI.-
M.:Ilpocsemienne, 2017.-159c¢.

7. M. K. TloramoB. Anre6pa W Hadaga MaTEMaTHYECKOTO aHAJIM3A.
Junaktuyueckue matepuaisl. 11 kimacc: 6a30BbIi ¥ TPO(HII. YPOBHH.— 5-€ U3I.-
M.:IIpocsemienue, 2017.-189c.

/JlononnumensvHvle UCHIOYHUKU
1. A.H. Kommoropos, A.M. Ab6pamos, FO.Il. Jlyauuusia u ap.: nox pea. A.H.
KonmoropoBa. Anrebpa u Hauana matematuueckoro aHaimsa. 10-11 kmacchr:
yue0. 11 o011eo0pa3oBar. yupexkAeHUN ¢ IPWII. Ha AJIEKTPOHHOM HOCUTEIIE. —
21-e u3n.- M.: [Ipocsenienue, 2012. — 384 c.
2. C. b. Becenosckuii. ['eomeTpusi: TuaaKTHYECKUE MATEPUATIBI IO TEOMETPUU IS
10 knmacca / C.b. Becenockuit, B.Jl. Psounnckas.- M.: IIpocemienue 2018.
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3. C. b. Becenosckuii. ['eomeTpust: tuaakTHUeCKHe MaTepHUalbl IO TEOMETPUU IS
11 xmacca / C.b. Becenockuii, B.J[. Psounnckas.- M.: [Ipoceemenue 2018.

4, Marematuka. bombiioi sHImkiIoneauueckuit cioaps/I'n. pen. IIpoxopos
10.B. — 5-¢ u3n. — M.: bonwmasa Poccuiickas sHiukionenaus, 2017

5. M. K. TloranoB. Anrebpa u Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
maTtepuaibl. 10 kiacc: Oa3oBelii U mpodwi. ypoBau /M.K. Iloramos, A.B.
[lIeBkuH. — 5-¢ uzn.-M.:IIpocBemenue, 2017.-159¢.

6. M. K. TloranoB. Anredpa 1 Hayaja MaTeMaTUYECKOro aHanu3a. JlugakTuaeckue
matepuanbl. 11 kimacc: 6a3oBelii u mpodwi. ypoBam /M.K. Iloramos, A.B.
[lleBkuH. — 5-¢ uzn.-M.:IIpocsemienue, 20171.-189c.

Humepnem-pecypcol:

1. http://www.ru.wikipedia.org CsoOoaHas yHHBepcajabHas SHIUKIONIEIN,
HAIIMCaHHAs Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - »3T0 MaremMaTHYeCKUil TOPTaj, Ha KOTOPOM BBI
HaiijieTe 0001 MaTepral 0 MaTEMaTHYECKUM JTHUCIIUILIHHAM.

3. http://www.math.ru/ Ha caiite Bbl Haligére KHUIHW, BUIECO-JIEKLINH,
3aHUMATE/IbHBIC MaTeMaTHYeCKHe (aKThl, Pa3JHUYHBIC 110 YPOBHIO U TEMATHKE
3a7a4d, OT/ICIbHBIE HCTOPUU W3 KM3HM YYEHBIX — BCE TO, YTO ITOMOXKET
OKYHYTBCS B YAMBHUTEIBHBIN U YBICKATCIbHBIA MUP MAaTEMATHKH.

4, http://www.bymath.net Stor caliT — cpeaHsas MareMaTHYecKass HHTCPHET-
IIKOJIa, B KOTOPOM BbI MOKETE YUUTHCS, HE BBIXOAS U3 J0MYy. B oTiuume ot
JIpYrUX CaWTOB 3J€Ch COAEp’KaTcsi BCE€ HEOOXOAUMbIE Marepuaibl IO
3JIEMEHTAPHON MaTeMaTHKE B ITOJHOM 00bEME.

5. http://free-math.ru/

6. https://resh.edu.ru/
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS
JTUCLHUTIJIMHBI

KoHTpoJib U OlleHKa pPe3yJIbTATOB OCBOEHMS NUCHHUIJIMHBI OCYILIEeCTBJSIETCS
npemnojgaBarejieM B Mpouecce IMPOBeleHUs] MNPAKTUYECKHX 3aHATHH W
JIA00PATOPHBIX PadOT, TECTUPOBAHHUS, 2 TAK/KE BbINOJHEHUS 00yYAIOIIUMHUCH
UHIMBUIYAJIbHBIX 32IaHUH, IPOEKTOB, UCCJIETOBAHUIA.

Pe3yabTaThl 00y4eHus

DopMBbI U METObI
KOHTPOJIS U OLIEHKH

(ocBOeHHbIE YMEHMSI, YCBOCHHbIE 3HAHMS) pe3yJbTaToB
00y4eHus
YMmenus:
® BBINOJHATH apu(PMeTHUECKUEe JACHUCTBUS HaJl YUCIAMHU, | -IIPAKTUYECKHE

coueTass YCTHbIE M THUCHMEHHBIC MPUEMbI, HAXOIUTh
NpUOJIMKEHHBIE 3HAYECHHMS] BEJIMYMH U TOTPEIIHOCTH
BBIYMCIICHUI (abconroTHas u OTHOCHUTENbHAsA);
CpaBHUBATh YUCJIOBBIE BBIPAKCHUS;

® HAaXOAUThb 3HAUYCHUS KOPHS, CTENEeHH, Jorapudma,

TPUTOHOMETPUYECKHUX BBIPAKEHUN Ha OCHOBE
ONpENENCHUsl,  UCHOJB3YyS  NpU  HEOOXOAUMOCTH
WHCTPYMEHTAJIbHbIE CpEIICTBa; 10JIb30BaTHCS

NPUOJIMKEHHON OLIEHKOW MPU MPAKTUYECKUX pacyeTax;

® BBHINOJIHATh MPEOOpPa30BaHUSI BBIPAKEHUM, MPUMEHSS
dbopMyIbl, CBSI3aHHBIE CO CBOMCTBAMHM  CTEIICHEH,
aorapu(MoB, TPUTOHOMETPUUYECKHUX (DYHKIIMIA;

HCI0JIb30BATh NMPUOOpPETEHHbIC 3HAHUS W YMEHHS B
NPAKTUYECKONH  [IeSITeJIbHOCTH UM  TOBCEIHEBHOM
JKU3HU.

® JUIs MPAKTHUYECKUX PAcueToB MO (popmysiaM, BKItOUYAs
bopMyIibl, cofepxKalirie CTeNeHH, PaauKabl, JorapupMsl
U TpUTrOHOMETpuYeckrue (YHKUHUHM, UCHOJIB3Yys MpHU
HEOOXOMMOCTH CIPABOYHBIE MaTepUalbl U MPOCTEUIINE
BBIYMCIIMTEIIbHBIE YCTPONCTBA.

3aHATHUSA 110 PEIICHUIO
3aj1ad,
-TeCTUPOBAHUE,
-KOHTPOJIbHAS
pabora;

-ToMarnHss padoTa;

® BHIYUCIIATH 3HAuYeHHE (QYHKUMM TIO  3aJJaHHOMY
3HAYEHHUIO apryMEeHTa MpH pa3iMuHbIX CIIOco0ax 3aJaHus
dynxumy;

® OMpeeNsTh OCHOBHBIE CBOMCTBA YMCIIOBBIX (PYHKIUH,
WLTIOCTPUPOBATH UX Ha rpadukax;

® CTPOUTH rpaduku WU3YYEHHBIX byHKUIMH,
WUTIOCTPUPOBATh MO TpaUKy CBONCTBA 3JEMEHTAPHBIX
yHKUMH;

-IPAaKTUYECKUE
3aHSTUA 10 PEIICHUIO
3azad,

-BBITIOJIHEHUE
VH/IUBHTYaJIEHOTO
3aJlaHus;

-JloManIHss padoTa;
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® HCIMOJIb30BaTh IMMOHATHE (QYHKIUU [JIs OMUCAHUS U
aHaJIWu3a 3aBUCUMOCTEH BEJIUYMH;

HCMO0JIb30BATHL NMPUOOpPETEHHbIE 3HAHUS M YMEHHUS B
NPAKTUYECKOM  [eATeJIbHOCTH U  IOBCEJIHEBHOM
JKM3HHU.

® /Il ONHMCAHUA C TIOMOIIbIO (QYHKIUH Ppa3IuYHBIX
3aBUCHUMOCTEM,  MpeacTaBleHUs  HUX  Ipaduyecku,
MHTEpIpeTalny rpauKoB.

® HAaXOJUTh IIPOU3BOIHBIEC ANEMEHTAPHBIX (PYHKIIHA;

® ICIIOJIb30BaTh MPOU3BOJIHYIO JJISi WM3YYEHHUS CBOMCTB
GbyHKIMI 1 TOCTpOoeHUs rpaduKoB;

® TIPUMEHATH IPOU3BOIHYIO TUTST MIPOBEICHHUS
IpUOIMKEHHBIX BBIUMCJICHUM,  pelaTh 3a/1a4uu
INPUKIIAJHOTO XapaKTepa Ha HaX0XJIE€HUE HauOOJBIIEro U
HAaUMEHBIIIETO 3HAYCHUS;

® BHIUMCIATH B MPOCTEHIIMX CIydasX IUIOMAAN M
00BEMBI C UCIIOIb30BAaHUEM OIPEIECIICHHOTO UHTETPaIa;

UCIO0JIb30BATh NMPUOOPETeHHbIe 3HAHMS W YMEHHS B
NMPAKTUYECKOI 1eATeJIbHOCTH M MOBCEHEBHO KU3HU
JUTSL:

® pEIICHUS NPUKIAJHBIX 33]1a4, B TOM YUCJIE COLIUAIBHO-
PKOHOMHYECKUX U (DU3NYECKUX, HA HauOOJIbIINE U
HAaUMEHBIINE 3HAYEHUs, HAa HAXOXJIECHUE CKOPOCTH H
YCKOPEHHMUSI.

-IPaKTHICCKUE
3aHATHUSA 110 PEIICHUIO
3ajad,
-TeCTUPOBaHUE,
-KOHTPOJIbHAS
pabora;

® peliaTh paloHaIbHbIE, MOKa3aTeIbHbIC,
jgorapuMUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHUS,
CBOJAIIMECS K JIMHEMHBIM M KBAaJpaTHbIM, a TaKXKe
AHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

® LCMOJIb30BaTh  rpadUuecKuidi  METo.
YPaBHEHUW U HEPABEHCTB;

e 1300pakaTh Ha KOOPJAUHATHOM TUIOCKOCTH PEIICHUs
YPaBHEHUM, HEPABEHCTB WU  CHUCTEM C  JBYMHA
HEHU3BECTHBIMU;

® COCTaBJIATh W pEIIAaTh YPAaBHECHUSI W HEPABCHCTBA,
CBSI3bIBAIOIINE HEU3BECTHBIE BEIIMUMHBI B TEKCTOBBIX (B
TOM YHCJIE IPUKJIIAIHBIX) 3a7a4ax.

pelIeHus

HCIIOJIB30BaATh HpHOﬁpeTeHHI)Ie SHAHUS H YMCHHUSI B

-IPaKTUYECKUE
3aHSTHS TI0 PEIICHUIO
3azad,
-TeCTUPOBaHUE,
-KOHTPOJIbHAs
pabora;

-IoManIHss padoTa;

NPAKTHYECKON  JeiITeJIbHOCTH W  IOBCEJIHEBHOM

JKM3HHU:

® JUIi TOCTPOCHUS W HCCICIOBAHUS MPOCTEUIIUX

MaTeMaTHYECKHUX MOJEICH.

e pemarh  IPOCTEHIIME  KOMOWHATOPHBIE  3aJayd | -IIPAKTHYECKUE
METOJIOM Iepedopa, a TaKKe C HCIOJb30BAHUEM | 3aHATHS 10 PEHICHHIO
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U3BECTHBIX (POPMYIT;
® BEIYKCIIATH B MPOCTCHININX CIydasX BEPOSTHOCTH
COOBITHI Ha OCHOBE I10JICYETa YUCJIa UCXOJIOB;

HCIO0JIb30BATh NMPUOOPETEeHHbIe 3HAHMS W YMEHHS B

NPAKTUYECKOM  [AeATeJIbHOCTH U  IOBCEJIHEBHOM
JKU3HU.
e JJI1 AaHAIM3a  PEaJbHBIX  YMCJIOBBIX  JIAHHBIX,

IPE/ICTABICHHBIX B BUJIE AUArpaMM, rpaukos;
e aHain3a MH(OOPMALIUN CTATUCTUYECKOTO XapaKTepa.

3amad,
-KOHTPOJIbHAS
paborTa;

-ToMarnHsis padoTa;

® pacIio3HaBaTh Ha yepTexax u MOJIETISIX
MIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHUSIMHU, U300PAKEHUSIMU;

® ONKCBHIBATHh B3aUMHOE PACHOJIOKEHUE TIPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

® AHAIM3UPOBATH B TMPOCTEHIIUX CiIydasX B3aHUMHOE
pacrojiokeHue 00beKTOB B MPOCTPAHCTBE;

e 1300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIbIE
TeJIa; BBIMOJHATh YEPTEKU 0 YCIOBUSIM 3a]1a4;

® peraTth TJTAHUMETPHUICCKHEC u POCTEUIITHE
CTEPEOMETPUUCCKHE 3a/1a4u Ha HAXO0XKJICHHE
TCOMETPUYCCKUX BEIWYUH (JJIMH, YIJIOB, ILIOIIAJICH,
00BEMOB);

® HCMOJIb30BaTh IPU PEIICHHH CTECPCOMETPHYCCKUX

3aJlay TUIAHUMETPUYECKHUE (PAKTHI U METOABL;
® POBOJUTH JIOKa3aTelIbHBIE PACCYXKIEHUS B XOJe
pelIeHus 3a1ay;

HCMOJIb30BAaThL NMPUOOPETEHHbIE 3HAHUS M YMEHUS B
NPAKTHYECKON  JAesiTeIbHOCTH M  NOBCEJIHEBHOH
JKM3HHU:

e Il uUccieAoBaHUA (MOJEIMPOBAHUS) HECIOXKHBIX
MPAKTUYECKUX CUTYyallMil HA OCHOBE M3YYECHHBIX (HOPMYJ
U CBOMCTB (uryp;

® BBLIUKCICHUS OOBEMOB M IUIOMIAJEH TOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUU MMPAKTUYECKHUX
3a/1ay, UCIOJIb3Yysl MPU HEOOXOAMMOCTU CIPABOYHUKH U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

-IPAKTUICCKUE
3aHSATHS TI0 PEIICHUIO
3ajad,
-TeCTUPOBAHNE,
-KOHTPOJIbHAS
pabora;

-JloManIHss padoTa;

3HaHud:

e 3HAYCHHE MAaTEMAaTUYCCKOW HAYKH JIJIsl PCIICHUS 3a/1ad,
BO3HUKAOIIKUX B TCOPHH U MPAKTHKE; IHPOTY U B TO JKE
BpPEMsSI OIPAaHUYCHHOCTh NMPUMCHEHHS MaTEMaTHUCCKHUX
METOZOB K aHaW3y M WCCIEIOBAHUIO MPOIECCOB U
SIBJICHUI B IPUPOJIC U OOIIECTBE;

-IIPaKTUYECKUE
3aHATHS IO PEUICHUIO
3aja4

-TECTUPOBAHNE
-BBITIOJTHEHHE
VHJIMBUTYaJIbHOTO
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® 3HAUCHHC IIPAKTUKKW W BOIIPOCOB, BO3HHKAIOIIUX B

3aJJaHuA

camMoil MaremaTtuke Mg (OPMUPOBAHHUS U Pa3BUTHS | -KOHTPOJIbHAsA
MaTeMaTHYeCKOM HAyKH; HCTOPHIO DAa3BUTHSA IOHSATHSA | PadOTa;
4yucIa, CO3JaHus MaTEMaTUYECKOIro aHaJIM3a,
BO3HUKHOBEHUS U PA3BUTHUSI T€OMETPUH;

® YHHUBEPCAIbHbBIN XapaKkTep 3aKOHOB JIOTUKHU
MaTEMaTUYECKUX PACCYX IACHUH, MX MPUMEHUMOCTH BO

BCEX 00JIACTSAX YETIOBEUYECKOM eATeIbHOCTH;

® BEPOATHOCTHBIA XapakTep pPa3jMYHbIX IPOLIECCOB
OKPY’KaIOLIEr0 MUPA.

Hrorosas arrectanys yCBOEHHBIX 3HAHUN U OCBOEHHBIX 9K3aMEH

YMEHHM
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