MHHOBPHAYKH POCCHH
PeAePAILHOC IOCy AaPCTBeHHO0E BI0KeTHOE 0DPA30BATEALHOE YHPEAICHIE BLICUIECTO
ofpazosanns
«CaparoBekmiil rocyAaperBeHHbIH Texunyeckuit yuusepenrer uvenn Darapuua KA
(CITY umenu Narapuna F0.A.)

MPOGECCHOHAJIBHO-NEAATOMMYECKHA KOJUIE/UK

VTBEPKJIAIO
3 K CI'TY unmenn larapuna 10.A,

PETTXN Ay
o npewiigpi]
&) A % JLLA, Poxkosa
S5 Y =& 2020 T,
BT s “..-.". g
- - »
LA . o
- —
b ¥4 "’:'_"‘.-

PABOYASI [IPOIPAMMA YUEBHOM JUCLMITJIUHbI
OVY/1.04 MATEMATHKA

1O CNENHAJABHOCTH
10.02.05 OBECHHEYMEHHE HH®OPMAIMNMOHHOW BE3OINMACHOCTH
ABTOMATHU3HUPOBAHHBLIX CUCTEM

r. Caparos 2020




PabGouas mnporpamma y4eOHON JUCHUIUIMHBI pa3padoTaHa B COOTBETCTBUU C
@denepanbHbIM TOCYJIAPCTBEHHBIM 00pa3oBaTeabHbIM cTangapToM (anee — ®I'OC) no
CIEIUAaIBbHOCTH CcpeaHero npodeccuoHanibHoro odopazoanus (ganee - CIIO) 10.02.05
OBECITIEYEHUE MH®OPMAITMOHHOM BE3OITACHOCTH
ABTOMATU3NPOBAHHBIX CHUCTEM, yTBEpKAEHHOTO NpHKa3oM MUHUCTEPCTBA
obpazoBanuss u Hayku P® ot 09.12.2016 Nel553, ®I'OC cpeagnero oO1miero
o0Opa3oBaHusl, YTBEPKJIECHHOTO MpUKa3zoM MuHHCTepcTBa 00pazoBanus U Hayku PD ot
17.05.2012 Ne 413 wu mnpumMepHOM mporpaMMoi 001Ie00pa3oBaTeIbHON  ydeOHOM
IUCHMILTUHBI «MareMaTuka: anredpa U Hadajla MaTeMaTUYECKOr0 aHajIn3a; TeOMETPHUS»
s TpOPEeCCHOHANBHBIX  O0pa30BaTENbHBIX  OpPTraHM3alllid, PEKOMEHJIOBAaHHOM
denepanbHBIM TOCYIaPCTBEHHBIM aBTOHOMHBIM yupexacHueM «DenepanbHbIii HHCTUTYT
pa3Butus obpazoBanus» (naiee - PI'AY «OUPOy») B kauecTBe MPUMEPHBIX MPOTPAMM
JUTSl peajiu3alii OCHOBHOM mpodeccroHanbHoil oopazoBaTenbHoi nmporpamMmel CITO Ha
0a3e OCHOBHOro 001Iero o0pa3oBaHUs C MOJYYEHHEM CpPEAHETO 00Iero oopazoBaHUS
(ITporoxon Ne 3 ot 21 wurons 2015 r. Peructpanuonusiii Homep penensuu 377 ot 23
utofisi 2015 r. ®I'AY «DUPOy») (¢ u3meHeHus MU 1 gonoiaHeHussMu ot 25.05.2017r.).

Pa3paborunk: Paxmanmna W.}O. - mnpenojgaBarens BbICIIEH KBaTU(PUKALMOHHON
kareropuu [IIIK CI'TY umenn ['arapuna FO.A.

Penenzentnr:

Bayrpennuii: IOmuna U.B. — npenogaBarens Bhiciied KBaau(pUKAITMOHHONW KaTErOPUU
IITIK CI'TY umenu [Narapuna 1O.A.

Buemnwmii: JlornnoBa M.A. - mpemnojaBaTenb BbIcHIed Karteropun CapaTOBCKOIO
o0nacTHOTO 6a30BOT0 MEAUIIMHCKOTO KOJUIEKA



COILEPKAHHUE

1. MACIIOPT PABOYE# MNPOT'PAMMBI YUEBHOI JUCLUNIAHDBI 4
2. CTPYKTYPA U COAEP)KAHUE YUEBHOI JUCLUIIUHBI 7
3. YCJIOBUS PEAJIU3ALIUM ITPOTPAMMBI YYEBHOM JUCLUATIJIMHBI 15
4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI1
JTACIHUATIINHBI 17



1. MACHOPT PABOYEM MPOI'PAMMBI YUYEFHOHN JUCHOUILINHBI
OVY .04 MaTtemaTuka

1.1. ObsacTh npuMeHeHus pado4eil MporpaMMbl
Pabouast nmporpamma y4eOHON JUCUUIUIMHBI SIBISETCS YACThIO MPOrPaMMbl MOATOTOBKH
crenuauctoB cpeanero 3BeHa (nanee — IIICC3) B coorBerctBUM ¢ @I'OC CIIO mo
CHEUUAIbHOCTH 10.02.05 OBECITEYEHUE MH®OPMAIIMOHHOU
BE3OITACHOCTU ABTOMATU3MPOBAHHBIX CUCTEM.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. Hesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHHS Y4e0OHOM TUCUMIIJIMHBI:
N3yyeHue AUCHUIUIMHBI HAIpPaBIECHO HAa (OPMUpPOBAHUE OOIIUX KOMIETEHIUH,

BKJTIOUAOIIMX B c€0d CIOCOOHOCTH:

OK 02. OcymecTBisiTh MNOUCK, aHAIW3 W HWHTEPOpPETALMIO HH(pOpMaLuy,
HE0OXOAMMOM 7Sl BBIMIOJTHEHUS 3a/1a4 IPO(ECCHOHATBHOMN 1€ATEIbHOCTH;

OK 03. [InanupoBaTh W peaJM30BBIBaTH COOCTBEHHOE MNPO(ECCHOHATBHOE W
JUYHOCTHOE Pa3BUTHE;

OK 06. ITposBIATE Ipak1aHCKO-NTATPUOTHYECKYIO IMMO3HIMIO, TEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJICHUE HA OCHOBE TPAJAMIMOHHBIX OOILIEUYETOBEUECKUX LEHHOCTEH,
NPUMEHSTh CTAaHJAAPThl AHTUKOPPYILIMOHHOTO TIOBEJCHNUS;

OK 09. Hcnonws3oBarh HMH(DOpPMAIMOHHBIE TEXHOJIOTUU B MPOGECCHOHATBHON
NEeATENBHOCTH.

B pesynbrate ocBoeHUs yueOHOUM MUCHUIIUHBI O0YYAIOIUNACA JOJIKEH JOCTUYb
CJIEIYIOILLME PE3YIIBTATHI:

JIMYHOCTHbIE!

— c(hOPMHUPOBAHHOCTh TMPEACTABICHUI O MAaTeMaTHKE KaK YHUBEPCAIbHOM
A3bIKE HAyKH, CPEJCTBE MOJCIHUPOBAHUS SIBICHUUW U TPOLECCOB, HAESIX U METOJax
MaTeMaTUKH;

— MOHMMAaHWE 3HAYUMOCTH MAaTEMAaTHKHU sl HAy4HO-TEXHMYECKOIO Iporpecca,
c(OPMUPOBAHHOCTh OTHOLIEHHS K MaTeMaTHKe KaK K 4YacTH 0O0IledyesoBeYecKon
KyJIbTYphl Y€pe3 3HAaKOMCTBO C MCTOpUEH pAa3BUTHA MAaTEMATHKH, 3BOJIOLHEH
MaTeMaTHYECKHUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHHUS,
AITOPUTMHYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM ISt
Oynymieid mpoecCHOHATIBHON JESITeNIbHOCTH, IJsi NPOJOJDKEHUsT oOpa3oBaHMs U
caM0o00pa30BaHMS;

— OBJAJCHHE MATEeMAaTHMYECKUMH 3HAHUSMHU W YMEHHUSIMHU, HEOOXOJUMBIMHU B
MOBCEAHEBHOM >KU3HU, ISl OCBOCHHSI CMEKHBIX €CTECTBEHHOHAYUYHBIX IUCLUMIUIMH U
JUCIUIUIMH MPOPECCHOHANBHOIO LUKIA, IS MOTydeHus: oOpa3oBaHUsl B 00JIacTAX, HE
TpeOyIOIUX YIIIyOJIEeHHOW MaTeMaTUYeCKON MOATOTOBKY;

— FOTOBHOCTb M CITIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOpa30BaHUIO, HA
NPOTSHKEHUH BCEH JKM3HHU; CO3HATENIbHOE OTHOILIEHUE K HENPEPHIBHOMY 0Opa30BaHUIO
KaK yCIIOBHUIO YCIIENTHOM MPoeCcCHOHAIBHON 1 OOIIECTBEHHOM A TENbHOCTH;
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— FOTOBHOCTbh M CHOCOOHOCTH K CAMOCTOATEIHHONW TBOPUECKON M OTBETCTBEHHOM
NEATEIBbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHMYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U
APYTUX BUIAX AEATEIbHOCTH,

— OTHOIIEHHE K MPOo(EeCCUOHATBHON JEATENBHOCTH KaK BO3MOXHOCTH y4acTus B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

MeTanpeaMeTHbIe:

- YMEHHE CAMOCTOATENIBHO ONPEAEISTh LENU JIEATEIIBHOCTH U COCTAaBIATH
IUIAHBl  JEATENIBHOCTH;  CaMOCTOATENIBHO  OCYLIECTBIIATb,  KOHTPOJIUPOBATH W
KOPPEKTUPOBATh ACATEIBbHOCTD;

- UCIIOJIB30BATh BCE BO3MOJKHBIE PECYPCHI Uil JOCTHMIKEHUS IOCTABJICHHBIX
Hesied M peanu3aluy IUJIAaHOB JESTENIbHOCTH; BbIOMpaTh YCIIEIIHBIE CTPAaTerud B
Pa3INYHbIX CUTYaALUSIX;

— YMEHHE MPOAYKTHUBHO OOMIAThCS M B3aUMOJEHCTBOBATb B IPOLIECCE
COBMECTHOM JEATEIBbHOCTH, YYUTHIBATH MO3WLHM APYTHX YYACTHUKOB AECATEIBHOCTH,
3¢ PeKkTUBHO pa3peniaTb KOHPIUKTHL;

— BJIaJICHUEC HaBbIKAMU I[I03HABATEJIbHOM, Y4YEOHO-HCCIIEA0BATEIbCKOU U
IPOEKTHOM JIeATENbHOCTH, HABBIKAMU pa3peleHust IpodiieM; ClIoCOOHOCTh U TOTOBHOCTh
K CaMOCTOSATEJIIBHOMY IIOMCKY METOJOB PELICHMs MPAKTHUYECKUX 3aJay, INPUMEHEHHIO
PAa3IMYHbIX METOJ0B [IO3HAHUS,

- TOTOBHOCTh UM CIHOCOOHOCTH K CaMOCTOSITENIbHOM HMH(OpPMALMOHHO-
ITIO3HABATEIIbHOW JIESTENBHOCTH, BKJIIOYass YMEHUE OPHUEHTHPOBATBHCA B Pa3JIMYHBIX
MCTOYHHMKAX MH(QOpPMALUU, KPUTUUECKU OLICHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO,
MOJIYy4aeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

— BJIAJICHUE A3BIKOBBIMH CpPEIACTBAMHU: YMEHHUE SCHO, JIOTUYHO W TOYHO
U3JIaraTb CBOK) TOYKY 3pEHHS, MCIIOIb30BaTh AaJCKBAaTHBIE S3BIKOBBIE CpPEICTBA; —
BJa/ICHUE HaBbIKAMU T[I03HABaTEJIbHONW pe(IeKCUU KaK OCO3HAaHHS COBEpIIAaEMbIX
JNEUCTBUN U MBICIIMTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHUMW, I'PAHHUL] CBOETO
3HAHMS U HE3HAHUS, HOBBIX II03HABATEIIbHBIX 33724 U CPEICTB ISl UX JOCTUKCHUS,

- LeJIEYyCTPEMIICHHOCTh B TOUCKAaX U MPUHATUHU PEIeHUH, COOOpPa3uTEIbHOCTh
M UHTYMUIMS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX  MPEACTABICHUH; CHOCOOHOCTH
BOCIIPUHAMATh KPAacoTy U TApMOHHIO MUPA;

NpeaMeTHbIE:

- c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHKe KaK YacTh MHUPOBOMU
KyJbTYpbl U MECT€ MaTeMaTHKd B COBPEMEHHOHM IMBWJIM3ALMM, CHOCOOAX OMHUCaHUs
SIBJICHHM PEAJIbHOIO MUPA HA MATEMAaTUUYECKOM SI3BIKE;

— Cc(OpPMHUPOBAHHOCTb NPEJACTABICHUA O MaTEeMAaTUYECKUX MOHATHIX Kak
BAKHEUIIINX MATEMaTUYECKUX MOJEISX, MO3BOJISIOIIMX ONUCHIBATh U U3y4daTh Pa3HbIE
IPOLIECCHl W SIBJICHUS; NOHUMAHHE BO3MOYKHOCTH AKCHOMATHYECKOTO IOCTPOCHUS
MaTeMaTU4YECKUX TEOPUIL;

— BJIAJICHHE METOJaMM JI0KA3aTEJIbCTB WM AJITOPUTMOB pPELICHHS, YMEHHE HX
IPUMEHSTh, IPOBOJIUTH T0KA3aTEIIbHBIE PACCYKIAEHUS B X0 PELIECHUS 3a/1aY;



— BJIAJICHME CTAHAAPTHBIMM  IIPUEMAaMU  PEIICHUS  pPALUOHAIBHBIX U
UPPALMOHAIBHBIX, I[MOKA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUU U
HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAaHUE TI'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM
Yucie I [IOUCKA IyTH PELICHUS U WIUTIOCTPALIMY PELICHNs] YPaBHEHUN U HEPABEHCTB;

— c(OpPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMATHYECKOTO
aHaJIu3a U UX CBOWCTBAax, BJIAJICHUE YMEHUEM XapaKTEpHU30BaThb MOBEACHHUE (PYHKLUH,
YCIIOJIb30BaHME ITOJIYYEHHBIX 3HAHUM U1l ONIMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

— BIIQJICHHE OCHOBHBIMH IIOHATHUSAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpuYecKux (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(OPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reoMeTpuieckue (Urypbl Ha 4YepTexax, MOJACISIX M B PEalbHOM MUDE;
NPUMEHEHHE W3YYCHHBIX CBOMCTB TeoMmeTpudeckux ¢Guryp u (GHopMmyn A pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(OpMHUPOBAHHOCTh NPEACTABICHUA O IMpoleccax W SBICHUSAX, HWMEIOIIHNX
BEPOSATHOCTHBIM XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaIbHOM MMUPE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; YMEHHUM HAXOIAUTh U
OLICHMBATh BEPOSATHOCTH HACTYMJICHUS COOBITUH B TPOCTEHIIUX MPAKTHYECKUX
CUTYyalUsX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEIINYUH;

— BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUs I'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIpU
pelLIeHnH 3a1a4.

1.4. KosimyecTBO 4aCOB HA OCBOEHHE MPOTPaAMMbl Y4eOHO# THCHUILIHHBI:
MakcumanbHOU yaeOHOM Harpy3ku o0ydarorierocs: 258 4ac, B TOM 4HCIIE:
—  0o0s3aTenbHOM ayIUTOPHOU yueOHOM Harpy3ku oOyuatomierocs 234 Jaca.



1. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCIUILINHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCHUIINHbBI) 258
KOHCYJIbTAIIUH 12
IIPOMEXYTOUHAs aTTECTALIUS 12
O6s13aTeJibHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 234
B TOM YHCIIE:
JIEKIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATHS 20
[TpomexyTouHas arrecrauus B popme:
| cemecTp - aK3aMeH
Il cemecTp - sK3ameH




2.2 TemaTn4yeckui JIAH U cofep:kanue ydyeOHoi qucuuniauasl OY 1.04 MatemaTuka

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUEe O6bem yacoB YpoBeHb Koani
pa3/iesioB U TeM 3aHATHSA, CAMOCTOSAITEIbHAsA padoTa 00yualouierocsi, Kypconasi padora OCBOEHHSl | KOMIIeTeHLHId,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBHM C Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
MPOrpaMMbl
1 2 3 4 5
BBenenne Conep:xaHue yueOHOr0 MaTepUaa 2
Marematuka B  Hayke, TEXHUKE, JKOHOMHKE, HH()OPMAIIMOHHBIX 2 1
TEXHOJIOTUSIX W TPAKTUYECKOH aesTenbHOCTH. Llenm um 3amaum nM3ydeHus
maTematuku npu ocsoenuu npodeccuii CI10 u cneunansaocreit CI1O.
Paznen 1 AJITEBPA 112 0OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nonsitus 0 | /leficTBUTENbHBIE YKCTIA. 2 1,2
qucie Ilenble ¥ palOHATLHEIE YHCIIA. 2 12
[TpubnKkeHHbIe BBIYHCICHUS. 2 1,2
KommekcHble yncia. 2 1,2
Tema 1.2. Copepxanue yueOHOIro MaTepuaJa 24
Kopuu, crenenu u CreneHu ¢ 1eWCTBUTENBHBIMU TTOKa3aTesiMu. CBOMCTBA CTEIIEHHU C 2 1,2
JIorapumsbl JIeCTBUTENIbHBIM IOKA3aTEJIEM.
CreneHu ¢ palMoHaJIbHBIMU NOKA3aTENSIMH, UX CBOMCTBA. 2 1,2
Kophu u crenenu. KopHu HaTypanbHOM CTENEHM U3 YMCIIA U UX CBOMCTBA. 2 1,2
[TpeoOpa3oBanue panMOHATBHBIX, UPPALIMOHATIBHBIX, CTEIIEHHBIX U 4 1,2
TIOKA3aTeJIbHBIX BHIPAKECHUH.
Jlorapudm. Jlorapudm yrcia. OCHOBHOE JOrapu(PpMHUECKOE TOKIECTBO. 2 1,2
JlecaTHYHBIE U HATYpAJIbHBIE JOTapU(PMBI.
[TpaBuna aeiictBuii ¢ norapudmamu. Ilepexo K HOBOMY OCHOBaHHUIO. 2 1,2
[TpeobpazoBanue orapuMUIECKUX BHIPAKEHUH. 4 1,2
[TpeoOpa3oBanue aaredpandecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel 2 1,2
Pasputue nonstus o yncne. Kopuu, crenenu u jorapu@mel.
Tema 1.3. Copnepxxanue y4eOHOIro MaTepuaJia 8




DyHKIHUHU, UX Oynkuuu. OOnacTh ompefeneHuss M MHOXKECTBO 3HAueHUH; Tpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIUHU, TOCTpoeHHe TpaduKoB GYHKIUH, 3aJaHHBIX Pa3TUYHBIMU
CIOCOOAMHU.
CsoiicTBa byHKIHH. MOHOTOHHOCTb, YEeTHOCTb, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTH, MEPUOANYHOCTD. [IpoMeXyTKkH Bo3pacTaHus U yObIBAHMUS,
HanOoJIbIlIee W HAMMEHBIIEE 3HAYCHUsS, TOYKU IKCTpemymMma. [ 'paduyeckas
UHTEpIpeTalys.
[Ipumepsl (QYHKIIMOHANBHBIX 3aBUCHMOCTEH B peaJbHBIX Ipoleccax | 2 1,2
sABNeHUAX. Apudmernyeckue onepanuu Han QyHKuusMu.  CroxxHas
dbynkus (kommnosunus). [ToHsiTHE 0 HEMPEPBHIBHOCTH (PYHKIIUU.
Oo6patubie pynkmuu. O61acTh OnpenecHus U 007JacTh 3HAYCHUI 00PATHOM 2 1,2
dbyukiun. ['paduk obpatHoit yHKIMN.
Tema 1.4. Coaep:xanue yueOHOTr0o MaTepHaJia 18
OcCHOBBI Panuannas mepa yrna. BpamarenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CuHycC, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIA. 2 1,2
OcHoBHbBIE TOHATHS 3HaKH, YUCIIOBBIC 3HAYEHUS M CBOMCTBA TPUTOHOMETPHUYECKUX (DYHKITHIA. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXK/IECTBA. 2 1,2
Dopmynbl IpuBeAeHUs. MexXcecCHOHHAs aTTECTaIusI. 2 1,2
CuHycC, KOCHHYC U TAaHT€HC CYMMBI M Pa3HOCTH JIBYX yIJ10B. DOpPMYIIbI 2 1,2
CIIO’KEHHUSI.
CHHYC ¥ KOCHHYC JBOMHOIO yrija. 2 1,2
®Popmynsl ynBoeHus. @opmyibl HOJOBUHHOIO yria. 2 1,2
IIpakTuyeckoe 3ansitue Ne2 2 1,2
OcCHOBHBIE IOHATHUS TPUTOHOMETPUU. OCHOBHBIE TPUTOHOMETPUYECKHE
ToXxaecTBa. Pemenne 3axau
Tema 1.5. Copepxanue y4eOHOIo MaTepuaJa 10
IIpeodpazoBanus [Tpeobpa3zoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMN B IPOU3BE/ICHUE. 2 1,2
npocTedmux [TpeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUIECKUX (QYHKIIUHN B CYMMY.
TPUTOHOMETPHYECKHX | BripakeHne TpUTOHOMETPUYECKUX (DYHKIIHIA Yepe3 TAHTeHC TTOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKcuHyC, apKKOCHHYC, apKTaHreHc uucina. [Ipocreitmue 2 1,2
TPUTOHOMETPHYECKHE YPaBHEHUSI.
[Ipocreiimme TPUTOHOMETPHUYECKUE HEPABEHCTBRA. 2 1,2
IlpakTuyeckoe 3ansitue Ne3 2 1,2

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUYECKHIX BhIpaKEeHHM. Pemenue
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB.
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Tema 1.6. Coaep:xaHue y4eOHOI0 MaTepuaJia 10 OK 02,03,06,09
CrenenHsie, CreneHHbIE, TTOKa3aTeNIbHBIC U lorapudMuyeckue GyHkiuu. OnpeneneHus, 2 1,2
NoKa3aTejbHble, UX CBOMCTBA U IrpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue Gynkiun. OnpenesneHns, X CBOWCTBA U rpadUKH. 2 1,2
TpUroHoMerpuueckue | [IpeodpasoBanus rpaduxos. [lapamiensHblil mepeHOC, CUMMETPHS 2 1,2
¢ynkuun. O0paTHbIe | OTHOCHTEIBLHO OCEH KOOpAWHAT U CUMMETpPUS OTHOCHUTEJILHO Havaia
TPUTOHOMETPHYECKHE | KOOPAUHAT, CAMMETPHS OTHOCUTEIBHO MPAMON Yy = X, PACTSKCHUE U CHKATHE
byHkuun BJI0JIb OCEH KOOPJIMHAT.
OO6patHble TPUTOHOMETpUYECKHE QYHKIIUU 2 1,2
IIpakTuyeckoe 3ansitue Ned 2 1,2
HccnenoBanue ¢pynkuun. [loctpoenne u mpeodpa3oBanus rpagukoB
(GyHKLUH C HCIOJIB30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 20
YpaBHeHus u VYpaBHeHuUs U cucTeMbl ypaBHeHUM. HepaBeHcTBa. PaBHOCHIBHOCTB 2 1,2
HEepPaBeHCTBa ypaBHEHMI, HEpaBeHCTB, cucTeM. OCHOBHBIE IPUEMBbI UX PELICHUS
(pa3nokeHue Ha MHOXKHTENH, BBEICHUE HOBBIX HEU3BECTHBIX, TIOJICTAHOBKA,
rpaduIeCKuil METO.).
Hcnonp3oBaHue CBOMCTB U IrpadUKoB (PYHKIIMH IIPU PEIIEHUN YpaBHEHUH U 2 1,2
HepaBeHCTB. MeTo/1 HHTEpBAJIOB.
ParnmonanbHbIe, MppallMOHATIBHBIC YPAaBHEHHsI, HEPABEHCTBA U CHCTEMBI. 2 1,2
Iloka3aTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbBIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHUs] U HEPABEHCTBA. 2 1,2
TpuroHoMeTpuyeCKrue ypaBHEHUSI. 2 1,2
TpuronomeTpruyecKkrue HepaBeHCTBA. 2 1,2
N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUN 2 1,2
yYpaBHEHHIA U HEPABEHCTB C IByMsI IEPEMEHHBIMH U X CHCTEM.
IpakTHyeckoe 3ansitue NeS 2 12
YpaBHeHus u cucteMbl ypaBHeHUH. HepaBeHcTBa. Mcnonb3oBaHue CBOMCTB
U rpadukoB (YHKIMN NPU pelIeHUN YpaBHEHHI U HEPaBEHCTB.
IToBTOpEHue [ToBTOpEHME TeM: KOPHH, CTeNeHH U Joraprudmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUYECKHE TOXKIECTBA.
KoncyabTanumn 6
IIpoMeskyTouHasi aTTeCTALUS — IK3AMEH 6
Paznen 2HAYAJIA MATEMATHYECKOI'O AHAJIM3A 42
Tema 2.1. \ Conep:kanue y4eOHOT0 MaTepHuaJia 4 OK 02,03,06,09
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MocaenoBareabHocTu | CriocoObI 3aMaHUs U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [Toustue o 2 1,2
npenene nocienoareabHocT. CylllecTBOBaHUE Mpeziesia MOHOTOHHON
OTpaHUYEHHON TOCIIEJOBATEIBHOCTH.
CyMMHpOBaHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMETPUYECKasi POTPECCHS U €€ CYMMA.
Tema 2.2. Conep:xaHue yueOHOIro MaTepHaJia 20
IIpounsBonnas [Tonsatne o mpou3BOIHON PYHKIIUH, €€ TEOMETPUIECKUI U PU3NIECKUN 2 1,2
CMBICIL.
[Ipou3BoiHbIE CyMMBI, pa3HOCTH, IPOU3BEIAECHMSI, YACTHOTO. 2 1,2
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIINH. 2 1,2
YpaBHeHue KacateabHOU K rpaduky QyHKIUU. 2 1,2
[TpousBoaHbIe 00paTHON (GYHKIIMU ¥ KOMIO3UIUH (PYHKITHH. 2 1,2
[TpousBoHas CIIOKHON (QYHKIIHH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUEeCKU U (PU3NUECKUN CMBICIT. 2 1,2
HaxoxaeHue ckopocTH Juisl mpoiiecca, 3aJaHHoro (opMyIioi u rpaguxom.
[IpumeHeHre TPON3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA U TIOCTPOCHUIO 2 1,2
rpaduKoB.
[TpumMeps! HCTTOTE30BAHMS TPOU3BOIHON TSI HAXOXKICHUS HAUITYYIIIETO 2 1,2
pelleHNs B IPUKJIAIHBIX 3a/1a4ax.
IIpakTHuyeckoe 3ausirue Ne6 2 12
ITocnenoBarenbHoCTH. [Ipon3BoaHAs.
Tema 2.3. Copepxanue y4eOHOro MaTepuasa 18
IlepBooGpa3znas n [lepBooOpa3Has u HHTErpal. 2 1,2
HHTErpaJ Tabnuia nepBooOpa3HBIX. 2 1,2
Heonpenenennsrit maTErpa. 4 1,2
Onpenenensblii uaTerpan. @opmyna Hetotona—Jlelibauna. 4 1,2
[IpumeneHue onpeneneHHOTO HHTErpajia A HaX0XKICHUsI TUIOIIa I 2 1,2
KPUBOJIMHEHHOMN TPAIleLIUH.
[TpumMepsl NpUMEHEHUs! HHTerpaia B U3UKE U TEOMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne7 2 1,2
IlepBooOpa3nas u unrerpain. @opmyna Hetorona-Jleltbuuna.
Paznen 3 TEOMETPUSA 64
Tema 3.1. Coaep:xaHue y4eOHOI0 MaTepuaJia 16 OK 02,03,06,09
Koopaunartsl u [IpssMmoyrospHas (IekapTOBa) CUCTEMa KOOPJAUHAT B MPOCTPAHCTRE. 2 1,2
BEKTOPBI DopMyIia pacCTOSTHHS MEXy IBYMs TOUYKAMH.
VYpaBHeHust chepbl, TIOCKOCTH U TIPSIMOA. 2 1,2
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BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. KoopamHaTsl BeKTopa. 2 1,2
Clio)xeHuEe BEKTOPOB. 2 1,2
YMHOKE€HHE BEKTOpa Ha 4ncio. PaznojkeHue BEKTopa 10 HAIIPABJICHUSIM. 2 1,2
VYron mexxay nBymsi BekTopamu. IIpoekiusi BeKTopa Ha oCh 2 1,2
CxajsipHO€ MPOU3BE/ICHUE BEKTOPOB. 2 1,2
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB NPH PELICHHH MAaTeMaTHYECKUX H 2 1,2
NPUKJIAJHBIX 33/1a4.

Tema 3.2. Coaepxxanue yueOHOIro MaTepuasa 22

IIpsmMble 1 m1ockocTH | B3aumHoe pacnonoxeHne IByX NpsIMbIX B IPOCTPAHCTBE. 2 1,2

B IIPOCTPAHCTBE ITapajuteIbHOCTB NPSIMOM M INTIOCKOCTH. 1lapaiebHOCTh MIIOCKOCTEMN. 2 1,2
[leprieH IUKyYIAPHOCTD MPSIMON U TIOCKOCTH. 2 1,2
[lepnienuKyIsip ¥ HaKIOHHAsE. MeKCEeCCHOHHAs aTTeCTAIIHS. 2 1,2
Yroa Mexxay npsiMOd U TIOCKOCTBIO. 2 1,2
JIByrpanHbiil yroa. Yroa Mexy MIOCKOCTSIMHU. 2 1,2
[lepneHAUKYISIPHOCTD JBYX IJIOCKOCTEH. 2 1,2
['eomeTpuueckue nmpeodpa3zoBaHus IPOCTPAHCTBA: MapajlieIbHbII epeHoc, 2
CHMMETpPHS OTHOCHTEIBHO IIIOCKOCTH.
[TapannensHoe npoekTHpoBanue [1nomaae OpTOroHabHONH NPOEKIHH. 2 1,2
N3006paxeHne npocTpaHCTBEHHBIX (Uryp. 2 1,2
IIpakTHuyeckoe 3ansitue Ne8 2 12
Koopannats! n BekTOphL.IIpsMbIe ¥ NIOCKOCTH B POCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepHaJia 10

MHoOrorpaHHMKH Bepunsl, peOpa, rpanu MHOrorpaHHuka. PazsepTka. MHOrOrpaHHble yribl. 2 1,2
Boinykible MHOrorpanHuku. Teopema Ditepa.
[Tpusma. Ilpsimast u HaknoHHas pu3ma. [IpaBunbHas npusMma. 2 1,2
[Tapamenenunen. Kyo
ITupamupa. [IpaBriibHas nupamuaa. Y ceuenHas nupamuna. Terpasap. 2 1,2
CummeTpun B Ky0Oe, B mapajuiesienuIiesie, B mpu3Me u nmupamuae. CedeHus 2 1,2
KyOa, MPU3MBbI U IUPAMHU/IBL.
[IpencraBienue o npaBUIbLHBIX MHOIOTPAHHUKAX (TE€Tpa’ap, KyO, OKTa’ap, 2 1,2
JIOICKA’AP U UKOCAIIP).

Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 8

Tena n nosepxnocTn | [lmmuap. OcHoBaHue, BHICOTa, OOKOBas MOBEPXHOCTh, 00pasyrolasi, 2 1,2

BpallleHHus pa3BepTKa.
Konyc. OcHoBaHue, BbICOTa, 00KOBasi IOBEPXHOCTh, 0Opasyrormiasi, 2 1,2
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pa3BepTKa. Y CEYEHHBIN KOHYC.

OceBble CEYEHHUs U CEYECHHUS, TapaJlIeIbHble OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHasi TNIOCKOCTH K cepe. 2 1,2
Tema 3.5. Conep:kanue y4eOHOT0 MaTepuaJia 8
HN3mepenns B O6mwem u ero msmepenne. Materpanbhas ¢popmyna oobema. @opmyIibl 2 1,2
reoMeTpuH o0beMa Ky0a, IpsIMOYrOJIbHOIO MapajuleenuIead, IPU3Mbl, IUINHAPA.
dopmyiiel 00beMa IHUpaMUAbl U KOHyca. DOpMYIIbI IO U TOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o0beMa 1mapa u iomaan chepsl.
[Togo6ue Ten. OTHOMIEHHS TTONIAIeH TOBEPXHOCTEH M 00BEMOB MMOJ0OHBIX 2 1,2
TEJ.
IIpakTHyeckoe 3aHsiTHe Ne9 2 1,2
MHororpansuky. Tena u MoBepXHOCTH BpaieHus. M3mepenus B
reOMETPUH.
Pasnea 4 KOMBMHATOPUKA, CTATUCTHKA 1 TEOPUS BEPOSITHOCTEMN 20
Tema 4.1. Coaep:xanue yueOHOIro MaTepHuaJia 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE IOHATHSA KOMOMHATOpUKH. Pa3melienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3ajaun Ha TIO/ICUET YKCIIa Pa3MEIEHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Pemienue 3a1au Ha nepeGop BapHaHTOB.
®opmyna 6unoma HerotoHa. CBolicTBa OMHOMUHATIBHBIX KO HUIIMEHTOB. 2 1,2
Tpeyronpnauk I[lackais.
Tema 4.2. Copepxanue y4eOHOro MaTepuasa 6
DJIeMeHTbI TeOpHHu Co0bblITHE, BEPOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSATHOCTEH. 2 1,2
BEPOATHOCTEH [ToHsiTHe 0 HE3aBUCUMOCTH COOBITHH.
JuckpeTHas ciiydaiiHasi BEIMYMHA, 3aKOH €€ pacnpeiesieHus. YucioBbie 2 1,2
XapaKTEpUCTUKHU AUCKPETHOU ciiy4yaiiHOM BenuuuHbl. [loHATHE O 3aKOHE
OOJIBIINX YHCEI.
Pemenune npakTHueckux 3ajjad Ha HAX0XKJICHHE BEPOSTHOCTH COOBITUS U 2 1,2
YHUCJIOBBIX XaPAKTEPUCTHUK TUCKPETHON CIy4allHON BEJTUYMHBI.
Tema 4.3. Copepxanue y4eOHOIo MaTepuaJa 8
JIEeMEHTBI [IpencraBnenne qaHHbIX (TAOIUIIBI, JUArpaMMbl, TpapuKN) 2 1,2
MaTeMaTH4eCKOoi ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apU(PMETHUUECKOE, MENaHa. 2 1,2
CTAaTUCTHKH [TonsaTHe 0 3ajayaXx MaTEMAaTHYECKOW CTATUCTUKU. PellieHre npakTH4ecKux 2 1,2
3aJja4y ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO/I0B.
IIpakTyeckoe 3anstue NelQ 2 1,2

DJIeMEHTHl KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M MaTeMaTUYECKON
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CTaTUCTHUKH.

IloBTOpEHUE IToBTOpenue Tem: OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA. Pemenue 6 1,2 OK 02,03,06,09
YpaBHEHUH, CUCTEM YpaBHEHUM U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Has U UHTErpall.

KoncyabTanuu 6

IIpome:xyTOUHAsI ATTEeCTALMA - IK3AMEH 6

HToro mo iucuuniinHe: 258
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3.VCJIOBUSI  PEAJU3AIIMA  TPOTPAMMBI  VUEBHOW
JACHUTIIAHBI

3.1. TpeOoBanusi K MHHUMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecne4eHNI0 y4eOHOM M CHUIINHBI:

Peanuzarus nmporpaMMbl JTUCIUIUIMHBEI TpeOyeT HaMU4Hs yueOHOro KaOuHeTa
MaTEeMaTHKU ISl TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THUIMA, MPaKTHYECKUX
3aHATUN, B TOM 4YHUCIIE TPYNIOBBIX, WHIAUBUAYAIbHBIX, NMHCbMEHHBIX, YCTHBIX
KOHCYJIbTAINH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAlLlUU.
O6opynoBanue:

- pabouee MecTO MpenoaaBaTelis;
- ClIeMaIn3UpoBaHHas MeOEb (CTOJIBbI, CTYJIbsl IO KOJMYECTBY O0yUYaOUINXCS);
- IOCKa YYEHHYECKasl.
TexHuueckue cpeacTBa 00yUeHUS:
- KOMIIbIOTEP (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHo-HArNIAIHBIE  MOCOOMS:  IUIaKaThl,  y4eOHO-HArIsiAHbIE  TOCOOUs,
o0ecrieunBaIIMe TEMaTHYECKHEe WLIIOCTpalMu 1o pabodeil mporpamme
JUCHHUIUIMHBI, B TOM 4YHUCJE, BHJIE0-ayAHO MaTepHalbl, KOMIIbIOTEPHBIC
MPE3CHTAIINH.

KoMmneiorep wuMeeT IOCTyHn K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM,
BbIXO/ B TJIO0QJIbHYIO ceTh VIHTEpHET, OCHAIIEH JIMLIEH3UOHHBIM MPOTpaMMHBIM
o0ecrieueHreM.

3.2. YueOHO-MeToaMuYeckoe M HHPOPMALMOHHOE obOecredyeHue
peau3anuu y4eOHOoi TUCIHIIHHBI
OcHOBHbBIE YUeOHbIe U3TaHUs
1. bammakoB, M. W. Martematuka: ydyeOnuk /M.U. bammakos.- 2-e u3n., crep.-
M.: KHOPYC, 2019.- 394c.- (CTIO) https://www.book.ru
2. boromonos, H.B., Camoiinenko, I1.1. Martemaruka: yaeonuk mist CI10O /H.B.
boromonos, IIL.LM.  Camomnenko.- M.:  Opaiir, 2019.- 40lc.-
(ITpodeccronanpHOe oOpa3oBanue) https://urait.ru
3. boromomnos, H.B. Ilpaktuueckue 3aganus mo matematuke. B 2-x 1. Y.1: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.: KOpaiir,
2019.- 326¢.- (ITpodeccuonanpsuoe odpa3zoBanue). https://urait.ru
4. boromonos, H.B. [Ipaktuueckue 3aganust mo matematuke. B 2-x 4. U.2: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.: KOpaiir,
2019.- 251c.- (ITlpodeccuonansHOE 0OpazoBanue). https://urait.ru
5. TyceB, B.A. I'eomerpus: ydyebHOEe TIOCOOME  IJII  CPEIHETO
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocka: M3narensctBo HOpaiir,
2020. — 280 c. — (IIpodeccuonanbHoe oopazoBanue) https://urait.ru
JlonmosiHUTEIbHBIE YUeOHbIEe U3IaAHMS

15


https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

6. boromono, H.B. Anrebpa u Hauana ananuza: ydeOHOe mocoOue s
cpeadero TmpodeccuoHanbHoro ob6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbnoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromonoB, H. B. Maremaruka. 3agauu ¢ pemeHusmMud B 2 4. Yactp 1 :
yueOHOe  1ocoOmMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3narensctBo HOpaiit,
2020. — 439 c.— (IIpodeccuonanmbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu c¢ pemenusimu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CpeaHero  npodeccHoHalbHOrO  oOpa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Maremaruka: anreOpa U Hayajla MAaTEMAaTHYECKOTO aHAaJIN3a, T€OMETPHS IS
npodeccuil ¥ cnenualbHOCTEN COoIMaIbHO-dKOHOMUYecKoro mpoduiis/ I'yces B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e un3a. ctep.— M.: Akagemusi, 2018.-
416 c. https://academia-library.ru

HNHuTepHer-pecypcesnl
10.. www.fcior.edu.ru (PenepanbHbiil TIEHTP HHHOPMAITHOHHO-00Pa30BaTEIIEHBIX
pecypcoB (OLIUOP)).
11. www.school-collection.edu.ru (Equnas koJeKIus ugppoBbIX
00pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3zoBarenbHbIi mopTan «Yueba»: « YPOKm» (WWW.
uroki. ru)
MeTtoauueckue ykazaHusi st O0y4yalomuxcsi 1O  OCBOEHHIO
AUCHUNITIHHBI
13. Meroaudeckue ykKazaHUs JJIs1 00YUYarOIIUXCS IO BBITTOTHECHUIO TMPAKTHUYECKUX
pabor.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb N OIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOH

JUCIHUIIVIMHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH s

®opMbI U METOAbI
KOHTPOJISI U

Pe3yabTarnl 00yyeHus OLIEHKHU
pe3yJabTaToB
00y4eHust
Obwue Komnemenyuu: Texymmit
OK 02. OcymiecTBasaTh MOUCK, aHAIW3 U HHTEPIPETAIui0 WHGOPMAIMH, | KOHTPOJIb:
HEOOXOIUMO JUTSI BRITIOMTHEHUS 3371249 TPO(EeCCUOHATTLHON e TEIIbHOCTH. - OIIPOC YCTHBIM
OK 03. [InanupoBaTh M peaiM30BbIBATH COOCTBEHHOE MTpodeccuoHabHOE U | ((DpOHTAIBHBIN);
JUYHOCTHOE Pa3BUTHE. - TECTUPOBAHUE;
OK 06. IIposBiATHL rpaXk1aHCKO-IIaTPUOTUYECKYIO MO3UIIUIO, | - BBIITOJTHEHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJCHHE HAa OCHOBE TPAJUIIMOHHBIX | MUCHMEHHOMN
0011e4eI0BeueCcKUX [EHHOCTEH, MIPUMEHSITh CTaHIapThI | pabOTHI;
AHTUKOPPYIIIMOHHOTO TTOBEICHUS - BBITIOJTHEHUE
OK 09. Ucnonps3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTUU B IPO(HECCHOHATBHON | MPAKTUYECKOM
JIeSATEIIbHOCTH. padoThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUyaTTbHA

- c(OPMHPOBAHHOCTh TPEJCTABICHU O MaTeMaTHKe Kak YacTH
MHPOBOM KYJIBTYpbl U MECTE MATEMAaTHUKA B COBPEMEHHOM IMBUJIM3ALNH,
crioco0ax oNnucaHusl ABJICHUN pealbHOI0 MUpa Ha MaTeMaTUYeCKOM

- c(OPMUPOBAHHOCTh TMPEACTABICHUN O MATEMATHYCCKHUX TOHATUIX
KaK BAKHEHMIIMX MATEMaTUYECKUX MOJEINSIX, MO3BOJISIIOIIUX OIMUCHIBATH U
U3ydaTb pasHblE IIPOLECCHl M SBJIEHUS; IIOHUMAHHUE BO3MOXKHOCTH
AKCMOMAaTUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPUI;

- BJIaJICHUE METOJAMHU [JI0KA3aTeIIbCTB W AJIITOPUTMOB  pELICHUS,
YMEHUE HUX IPUMEHATH, NIPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHUSA B XOHE
peuenus 3auag;

- BJIAJICHUE CTAaHAAPTHBIMU IIPUEMAaMU PELICHUS pPAlMOHAIBHBIX H
UPPALMOHAIBHBIX, IIOKa3aTEIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX
YpPAaBHEHUH W HEPABEHCTB, HMX CHUCTEM; HCIIOJIB30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX INPOTpaMM, B TOM YHUCIIE JJIA I10- UCKA IIyTH pELIECHUs U
WJUTFOCTPALIMY PELICHUS] YPABHEHUIN U HEPABEHCTB;

- C(l)OpMI/IpOBaHHOCTB Inp €JICTaBICHUI 00 OCHOBHBIX IOHSTHUSIX
MAaTeéMaTHYCCKOro aHajiu3a H HuX CBOﬁCTBaX, BJIAICHUC YMCHUCM
XapaKTCPU30BaTb IMOBCACHUC (I)YHKI_[I/II\/'I, HCIOJIb30BAHUC TIOJYUCHHBIX

3HAHUU [ ONTMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

— BJIaJICHUE OCHOBHBIMM IMOHATHSAMH O IJIOCKMX M IIPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (PUTYpPaxX, HX OCHOBHBIX CBOWMCTBAX;

- c(hOpMHUPOBAHHOCTh YMEHHS PaCIIO3HABaTh T€OMETPHUECKUE (PUTYPHI
Ha 4YepTekax, MOJCISIX W B pPEaJbHOM MHUpPE; MPUMEHEHHE H3YYEHHBIX
CBOICTB reoMeTpudeckux Quryp u Gopmyn Ui peuieHus] TeOMETPUIECKUX
3a/a4 1 3aJ1a4 C TPaAKTHYECKUM COJICPKAHUEM;

- chOPMUPOBAHHOCTh TPEJCTABICHUNA O TIpoleccax U SBIICHUSX,
MMEIOIUX BEPOSTHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaTbHOM MUPE, OCHOBHBIX MOHATHUSX JIEMEHTAPHOW TEOPUH BEPOSTHOCTEM;
YMEHH HaxXOIUTh W OIICHHBATh BEPOSTHOCTU HACTYIUIEHUS COOBITHN B
MPOCTEUIINX NPAKTHYECKUX CUTyallUsIX W OCHOBHBIC XapaKTEPUCTUKU

s (hopma paboTHI)

[Ipomexyrounas
aTTecTrauus B
dopme:

1 cemectp -
JK3aMeH

2 ceMecTp -
9K3aMeEH.

Meron
IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTauuu -
BBIIIOJIHEHHE
JK3aMEHALIMOHHOT O
KOMIIJIEKCHOTO
3a1aHUsA
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CJIly4aliHbIX BEJIMYUH;
- BJIaJICHUE HAaBBIKAMH HCIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IpU PEILIEHUH 3ajau.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB ISl POBeIeHUs MPOMEKYTOUYHOM aTTecTAlNH
o0y4yaromuxcs Mo JHCUUILIHHE

IHoka3zaren U KpUTEPUHU OLICHMBAHUSA KOMIIETEHIHI
[lokaszarenn W KpPUTEPUM OLIEHUBAHWS KOMIETECHLHM, ONMMCAHHUE IIKAJ
OLICHMBAHUS CoJIepkKaTcs B MpuiioxeHuu 1.

KoHTpoJsibHBIE M TECTOBBIE 3aJaHUS
KoHTposnbHbIe 3a1aHus COiepKaTCs B IpHiioxkeHuu 1.
MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OINPEACIAOINAE IMPOLEAYyPbl OLECHUBAHUSA
3HAHWM, YMEHUH, XapaKTepU3yoIux (OpMUPOBAHUE KOMIIETEHIIUM, COAEpKaTCA
B MpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpoJibHO-0LIeHOYHbIE CpecTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OV /.04 MaremaTuka

1.1. ®opma npoMe:KyTOUYHOM aTTecTamum: 3K3aMeH (1, 2 ceMecTpsl).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLCHOYHLIC CPCACTBA, HCO6XOI[I/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroIUXCs OCYLECTBIISIETCS HA OCHOBE CJIEAYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OLICHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHU,
NPAaKTUYECKOTO OMbITa, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIIEHMH TeX KOMIETCHUUN, KOTOpble HeoOXomuMbl s 3(PGEKTUBHOTO BBITOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HaHUW, YMEHUH, MPAKTUYECKOrO0 OMNbITa, OOMHUX U MpPOo(ecCHOHANBHBIX KOMIETEHIUN

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHUS KOHKYPCHBIX 3aJaHHMi JOJDKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

IIpy BBINOSHEHUU NPOLELYpP OLEHKH 3aJaHUN MCIONB3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

IlepeBon nsiTi OanbHOM MIKAJIBI YYE€Ta PE3yJIbTAaTOB B MATH OaJIbHYIO OLICHOYHYIO HIKATY:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYEeCKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«HCYHOBJICTBOPUTCIILHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BeimonuuTk npaktuyeckoe 3ananue (1 3aganue).

| cemectp
IMpumepHbIe BONPOCHI IS cOOeceT0BAHUS

1. L[CJ'IBIG U pallMOHAJIBHBIC YHCJIA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIE BEIYUCIICHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapudm uncna. OCHOBHOE JIorapu(pMUIecKoe TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

12. Jlorapudm. Onpenenenue. [IpaBuna neiictBuii ¢ morapupmamu.

13. Jlorapudm. OcHoBHbIe OHATHS. [Iepexoa kK HOBOMY OCHOBaHHMIO.

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue palMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAXKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Pammannas mepa yrina. BpamareiasHoe qJBUKCHHE.

19. Cunyc, KOCUHYC, TAHT'€HC M KOTAHI€HC YHCIIa.

20. 3HakW, 4YHCIOBBIE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOTO apryMEHTa.

22. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

25. CuHyC ¥ KOCHHYC ABOHHOTO yriia. DopMysibl HOJOBUHHOTO YIIa.

26. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEACHUE.

27. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPHUYECKMX (QYHKIMH dYepe3 TaHTeHC ITOJIOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe oOmNpeneneHuss MW MHOXKECTBO
3HA4YCHU.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenme rpadukoB (QYyHKIUH, 3aJaHHBIX Pa3TUYHBIMA
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

37. ®yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPAaHMYEHHOCTb,
MEPUOTUIHOCTb.

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHMs, HauOoJsbllee U
HaVMEHbIIIee 3HAYCHUS, TOUKU IKCTpeMyMa. [ padudeckast HHTEpIpeTaIys.

39. Crnoxnas ¢yHkuus (koMno3uuus). ApudmMeTHuecKkue onepanud Haj
GyHKIUSAMHU.

40. ®dynkuuu. [ToHsTHE O HENPEPHIBHOCTH (PYHKIHH.

41. Obpatnbie ¢yHkuu. O6nacTe onpeaeneHUuss U 00JacTh 3HAU€HUH OoOpaTHOMN
byHKINN.

42. O6patnHbie pynknuu. CoiicTBa. ['paduk oOpaTHON QyHKITUH.

43. Jlorapudmuueckas GyHKILUs, €€ CBOUCTBA U TpaduK.

44. JlorapudmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

RROoN k0N
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47. Crenennas GyHKIHS, €€ CBOWCTBA U rpaduK.

48. YpaBHEHUS M HEPABEHCTBA CTETIEHHOW (DYHKIIHH.

49. OOGnacTh omnpeAeacHHsS U MHOKECTBO 3HAYeHUH (PYHKIUH y= SINX,e€ cBOiCTBa
u rpaduxk.

50. OO6umacTp onpeaeeHuss 1 MHOKECTBO 3HAYCHHH (DYHKITUU Y= COSX, e€ CBOMCTBA
u rpaduxk.

51. OO6usactp onpeneneHus U MHOKECTBO 3HaueHUW GyHKIHH )= {gX, e€ cBOMCTBa
u rpaduxk.

52. O06sacTh onpeeIeHus] 1 MHOXKECTBO 3HaueHUN (PyHKIMU y= ClgX, e€ cBOMCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUNA. CHMMETpHUs OTHOCHUTEIBHO OCEH
KOOp/MHAT.

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. TlpeobpazoBanust rpadukoB QyHkuuid. CUMMETpUs OTHOCHTEIHHO Hadvasa
KOOpJMHAT.

56. IIpeobpazoBanusi rpadukoB ¢(yHKIHMA. CHMMETPHS OTHOCHUTEIBHO TMPSMOU
y=X.

57. TlpeobpazoBanusi rpadpukoB (yHKImiA. PacTsikeHne W cxartue BIOIb Ocei
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE TPHUEMBI UX PEIICHUSI.

60. Cucremsl ypaBHeHU. PABHOCHIIBHOCTH CHCTEM ypaBHEHHI.

61. Cuctembl ypaBHeHUN. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB W TpagukoB (GYHKIMU NPU pEIICHUH YPAaBHEHHHA U
HEPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

. I/I306pa)KCHI/Ie Ha KOOpI[PIH&THOIZ IIJIOCKOCTH MHOXXCCTBA peI_HeHI/Iﬁ HCPAaBCHCTB

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKUE 3alaHUA
PasBuTHe NOHATHS 0 YHCIIE

1.

2.

3.
]

Z

Beruncnuts:
(1+i)°
Haiitn MOgyne M apryMeHT KOMILJIEKCHOTO YUCIIa
z=-5i
Janbl yncna:
= 2+5

=1-:

v Zy- .
Hatigure: =1 2

4,
Z

g

Jla"b! uncna:

=2 -
=2 +4/%

o Z, ==z
Hatigqure: “1 “=
KopHu, crenenn u jorapupmbl
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1. Berunciure |0g5|092|093|092512
3 445
2. Brrancaure 2 2131

1 1
3. Brlunciure > |og J+ |og 32 -3 |Og 28

4, Brruncnure |og 12 —% |0g332 +% |Og 8

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— o
1. Haiitu 3HaK yncia 3 . OTBer obOocHYyiiTE.

Haiitu 3nak uncina Ctg28() . Otser obocHyiire.

37T

3. Haiiure 3uak uncia *0° 6 . Oteer obocHyiiTe.
4. Jlokaxure, uro LY * 0 — SIN*& =1g*a - sin*a
DyHKIUH, UX CBOIICTBA U rPaUKH
1. [Toctpouts rpaduk GyHKIUN
y=x73
2. [Toctpouts rpaduk GyHKIUN

1
y=x ¢++1

ix
F= :
3 Hana ¢pyHKIHS x+2 | Haiftu 3HaueHns (GyHKIMM B TOUKAX -
1, 510
— T

4. HaiiTi 06acTh onpenenenus QyHKuy » In x* —6x+10)

YpaBHeHUs U HEPABEHCTBA
1. Pemnre ypaBHeHue COS ( X+ %) =1

2 Pemute ypaBHenue 3tg (3X + %) =-3
3. Penmte ypaBrenne 1—tg?x = 2tgx
4

Pemute ypaBHeHue COS (1— X) =1

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

3. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKHIT CMBICII.

4. [TonsTHE O MPON3BOAHON YHKIINH, €€ GUUUECKUN CMBICI.

5. VYpaBHeHHEe KacaTelbHONU U HOpMAIIU K rpaduKy QyHKIUH.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHMS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

8. [IpuMmeHeHre TPOU3BOAHONW K HCCIEAOBAHUIO (YHKIUH M TOCTPOCHHUIO
rpaduxosB.

9. [IpumMepsl UCHONIB30BaHUS TPOU3BOAHOW JIsI HAXOXKIEHUS HAWIYYIIEro
peIIeHus B IPUKIIAIHBIX 3a7a4ax.

10. Bropas npousBosiHas, ee reomerpuueckuil cMmbici. HaxoxaeHue ckopocTu

JUTS TIpoliecca, 3aJlaHHoro (popmyioit u rpaduxom.
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11. Bropas mpousBogHas, ee ¢(uzmueckuii cMpicia. HaxoxneHue ycKopeHus
JUTS TIpoliecca, 3aJlaHHoro (popmyiioit u rpaduxom.

12. IlepBooOpazHas u unterpain. CBoicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

14. OnpeneneHHblil MHTErpajl, OCHOBHBIE CBOMCTBA U €r0 I'€OMETPUUYECKUI
cMmbicit. @opmyna Herorona—JleliOHuna.

15. [IpuMeHeHHE ONpENENeHHOr0 WHTEerpaja sl HAaXOXACHUS IUIOIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHble  TOHATUS ~ KoMOuHaTopuku. Pasmemenusi.  CoueraHwus.
[TepecTanoBkH.

17. 3ajaud Ha TMOJCYET YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemienue 3aau Ha nepeGop BapuaHTOB.

18. ®opmyna 6unoma HetoToHa. CBoiicTBa OMHOMHHAIBHBIX KO3()PHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKCHHE BEPOSITHOCTEH.

21. [IpencraBneHue aHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKH)

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

32. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpHUS
OTHOCHTEJIBHO MJIOCKOCTH.

33. MHuororpanauku. Bepimnel, pedpa, rpaHu MHOTOTpaHHHUKA.

34. [Tpusma. Ilpsimas u HaknoHHas npu3Ma. [lpaBunbHas npusma.

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

36. IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

37. CumMerpuu B KyOe, B apaijiesienumese, B Ipu3Me U NupaMuje.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBHIBHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTasp,
JIOICKA’AP U UKOCADIP).

40. Hunuuap. OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCTh, OOpa3zyroIas,
pas3BepTKa.

41. OceBble ceUeHUs UINHAPA U CEUCHHUS, TapalIeIbHbIe OCHOBAHUIO.

42. Konyc. Yceuennslii konyc. OcHOBaHHWe, BbICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

43.  VYceueHHoli KoHyc. OcHOBaHHe, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

44.  OceBble CeUeHHs KOHYCA M CEUEHUS, TapauiebHble OCHOBAHMIO.

45. ap u cdepa, ux ceueHus.

46.  KacarenbHas MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpansHas Gopmyia oobema.

48. Ob6vem  Tema. Dopmynsl  obObeMma Ky0a,  TPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

49, ®opmyinel 00beMa MHPAMHJIBI U KOHYCA.

50. ®opmysbl 00beMa 1apa U MiIomaan cQepsl.

51. @®opMyITbl TUIOIIAHN TOBEPXHOCTEN IIMIIMH/IPA U KOHYCA.
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52.

ITomoGue Tten. OTHOIIEHUs IUIOINAAEH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

53.
54,
55.
56.
57.
58.
59.
60.

[IpsimoyronbHast (qekapToBa) cUcTeEMa KOOpAUHAT B IPOCTPAHCTBE.
dopmyiia pacCTOSTHUS MEXy ABYMsl TOYKaMHU. Y paBHEHUE CEpHI.
Bexkropsl. Monyinb Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATHYECKUX H

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

. 3
Brrauciure: lim
x—2

HaiinuTe npou3BoIHYIO (QYHKITHIA:

a) f(x)=5x*+3x +7
6) f(X) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K  rpaduky QGyHKOIHA

Haiinure nponsponyio gynkmuu » = VA~ T3x+4

Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x>+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure npomsBoanyto GyHKun Y =Ssin(x’ + 2)-cos(x —2)
Haiimute m0POMEKYTKH MOHOTOHHOCTH (YHKIIMA ¥ TOYKH
=x*+6x*+ox +8

Haiiqure Touku mepernba v MPOMEXYTKH BBIMYKIOCTH rpaduKa
rt-6x* + 4

Haiinute npoMEXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH

=x*-6x*+ox

Jokaxwure, uto pyHkuus F sBisercs mnepBooOpasHOW 1 (GYHKLIUU

MIPOMEXYTKE ( - 00 ; +00), eciu

a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpluncaure MHTErpai I (X* +4x+1)dx BelumciuTe MIOMANb

duTyphI, OrpanHueHHOi rpaduxoM QYHKIHK Y =3X’, IpAMBIME X =2,X=4 U

0OCBIO adcIce

13.Bprarcnure uHTErpain _[

2xdx
3+x?

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHOW rpapukoM (QyHKIUU
y =16—x* u ochro abeimce

15.Beiuncaure miomans GUrypsl, OrpaHMueHHON rpadukom QyHKIMHK
y=1—x* u ockro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopMHpoBaTh KOMaHIy W3 4 YEJIOBEK JUIsI YYacTHs B MaTeMaTHYECKOU
ommMmnuane?

2. BreraucanTs: A73+AE;2+A53
3
P—-A + é’—;
3. Haiitu 10
4. CKOJIBKO Pa3JIMYHBIX IECTH3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO Iudp
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IMUQPPHI B UUCTAX OBLIN PA3TUIHbI?
5. [udp ceiida odpasyercs uz nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unuciie MOTyT MOBTOPSTHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATh B TAKOM
ceiide?

6. Han psix uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudpMeTudeckoe, pa3max,
MOJIy B MEJIaHYy.

7. Ipu xaxux 3Hauenusx x cpeonee apupmemuuecxkoe paoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3Toil BBIOOPKH.

9. Omnpenensist cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSH, BBISICHSIITH, CKOJIBKO CEMSTH

COPHBIX PAaCTEHUH COAEPKUTCS B Kaxka0M 13 100 mpou3BOIbHBIX 00Pa30M BEIOPAHHBIX MAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTeHUI

Yuciio nakeToB

Haiitu cpeanee apudmernueckoe 1 MOay.
10.  Tloacuutanu oOveM mpoaax marasuHa B Teuenue 10 mueit (B ThIC. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTHIecKoe, MOy U METHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiimure mromane cedeHus, MPOBEICHHOTO uepe3 IBe 0Opas3yloliye KOHYca, Yrol MEXTy
kotopeiMu  paBeH () .Otpesok AD IepHEHIMKYISPeH K ILUIOCKOCTH PaBHOOEIPEHHOIO
tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrossane ot Toukm M 1m0 KakI0W M3 BEPIIMH IPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 mmockoctu ABC, eciiu AB=6 cwm.

3. B tpeyronsuuke ABC pano: ZC=Q()°, AC=6 cm, BC=8 cm, CM — menuana.

UYepes Bepmmny C mpoenena mpsmas CK, meprieHAMKynsipHas K IJIOCKOCTH TPEYrojJbHUKA
ABC, mpuaem CK=12 cm. Haiiqute KM.
4. Yepesz cropony AB pomba ABCD mnposeaena minockocte ADM Tak, drto

nsyrpaussiii yron BADM pasen () . Haiigure cropony pomGa, eciu ¢BAD =45

paccrosHue oT Touku B no mnockoctu ADM pasHo 43

5. Cymma mmomazei Tpex rpaHe mpsMOYTrOJbHOrO Mapajuiesienuneaa, MMEIOIX
obmiyro BepiuHy, papHa 404 oum’, a ero pedpa MpoHoOpHUOHANBLHE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIBHOIO Mapajuienenunena passsl 8 cM, 12 cm u 18 cm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO Mapajuieenumnesa.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSAHUU 9 1M
OT 1eHTpa. Haiinure miomaab ceyeHusl.

8. B xonyce manmuHa oOpa3yromiel paBHa S5, a paauyc ocHoBaHHs paBeH 4. Haiimure
00beM KOHYCA.

9. Haiitn xocuHyc yria mexay Bexropamu: @(2,—1,1) u b(4,—3,5)

1.3.2 Kpurepuu ouneHkn

banme! 3a
Kpurtepun ouieHKH pe3yJbTATOB BbINOJTHEHHS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0aa1 — 1 6amaa
- JIGMOHCTpUpYET TIJIyOOKOe, TIOJIJHO€ 3HaHWE W IOHUMAaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MPUBOJUT BEPHBIC apTyMEHTHI, I€TIaeT MPaBUIIbHBIC BBIBOIBL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHHsS] OCHOBHOM CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepuall;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACIICHUH H
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTb CYKICHHH,
NPUBOAUT BEPHBIE aPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- MPaBUJIBHO, HO COBEpIIas HE3HAUMTEIbHbIE OIIMOKH, OTBEYaeT Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJEp)KaHWE Yy4eOHOro MaTepuana, Ho 0,3
OOHApPY)KUBAIOTCSI  CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
POrPaMMHOTO MaTepHasa

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTh U3J1araeT MaTepua,

- JIONyCKaeT OMKOKM B OMPEACICHHH W HCTOJKOBAaHMHM OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKJICHHH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTBI, OTJCIIbHBIC BBIBOJBI HEIb3S
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIGHT HCHBITHIBACT 3HAYMTEIbHBIC 3aTPYJAHCHUS, OTBEYas Ha
COITYTCTBYIOIIHE BOMTPOCHL.

- HE 3HAEeT 3HAYUTEJIILHOM YaCTU MPOrPAMMHOI0 MaTepHaia, JOMyCKAET 0
CYIIIECTBEHHBIC OIINOKU;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MTOHATHH

- HE MOXET IPUBECTU BEPHBIE APTYMEHTHI, JEIIACT HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA CONYTCTBYIOLIME BONPOCHI.

UTOI'O 1
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop peleHus BEpHBIN, MPHUBEACHO BEpHOE 0OOCHOBAHHOE pEIICHHUE,
IIOJIY4YE€H BEPHBIN OTBET

1,5

XoJ1 pelieHust BEPHBIH, HO JIOIYIIEHA O/IHA OITMOKA BHIYHACIUTEIBHOTO
Xapakrepa,

1

Pemienne HayaTo JIOTHYECKH BCPHO, J0MyHICHA BBIYHUCIWUTCIIbHAA
OH_II/I6Ka; HJIKM pCHICHUEC HE JOBEACHO J0 KOHIIA, OTBET OTCYTCTBYCT

0,5

HesepHoe pelienne, HeBEpHBIN OTBET WJIM OTCYTCTBUE PELICHUS

0

UTOro

15

KpnTepnn OLHCHKH INPAKTHYECCKOI0 3alaHUA 110 TEOMETPUHN

Bajaasl 3a
KPUTEPUH OLEHKHU

Haii/IeH BEpHBIN CIIOCO0 pelieHMs;

IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a penieHus;
BEPHO OTMEUYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEJCTABICHHBIX B
yCIIOBHH (DUTYP U UX DJIEMEHTOB;

BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,

IIOJIy4E€H BEPHBIN OTBET

1,5

HalJIeH BEPHBIN CIIOCO0 peIeHus;

NPUBEJICHA BEPHAs TIOCIIEJOBATEIIEHOCTD BCEX IIarOB PEUICHHUS;
JOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHMSIX
KITFOYE€BBIX MOMEHTOB;

BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH
3ajlauy;

JIOMyIIIeHa OJJHa HeTrpy0Oas BBIYMCIUTEIbHAS OMIMOKA, HE BIUSIONINE HA
NPaBUIBHOCTb JAbHEHIIEro Xo1a pereHus

XOJI pELICHUS BEPHBI;

pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;

JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHHSAX
KIIFOUEBBIX MOMEHTOB;

OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD
Y MX JIEMEHTOB UMEIOT HETOUHOCTH;

JOTYIIIEHbI HETPYObIe OMIMOKK B BBIYUCICHHUSX U B MPEOOpPa30OBAHUSX,
HE BJIMSIOIINE HA MPAaBUIIBHOCTD XOJia PEIICHNUS;

B PE3yJIbTaTe 3TUX OMIMOOK MOXET OBbITh IOJY4€H HEBEPHBIN OTBET

0,5

HCBCPHOC PCIICHUC, HeBepHHﬁ OTBCT MNJIM OTCYTCTBUC PCHICHUSA

0

MTOT'O

15

1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne I MPOBeIeHNs TPOMEeKYTOYHOM
arrecTanuu

ATTCCTE[I_[I/II/I IpOBOAUTCH B y‘-IC6HOM KaOMHETe MAaTEMATHKH.

1.5 Y4eOHOo-MeTOaMuYeckoe M HHPOPMALMOHHOE o0ecredyeHUe ISl NPOBeIeHUS
NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

1. Bammakos, M. M. Marematuka: yueonuk /M.M. bammaxkos.- 2-e u3a., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru
2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
Bboromomnog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IIpodeccuonanbroe oOpazoBaHme)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe odpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., mepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
Mocksa: WzmarensctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazoanusi/ H. B. boromonoB. — MockBa: M3garenscTBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOe
nocoowue sl cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3amgaun ¢ pemieHussMu B 2 4. Yacth 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anareOpa W Hayaja MaTEMAaTUYECKOTO aHajau3a, TCOMETpHUS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropbes
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (PeaepanbHblil IEHTp HH(OPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas kosutekiust upoBbIX 00pa3oBaTEIbHBIX
pecypcoB)

12. www. Ucheba. com (Ob6pa3oBarenbHblil mopran «Yueba»: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue peKoOMeHIAINH /1JIsl 00yYAIOIHUXCSI 10 0CBOEHUIO THCIIUIIJIHHBI

13. Meroanueckue yka3zaHus AJi1 00ydaroluXcsl M0 BRIMOJTHEHUIO MPAKTUIECKUX PadoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

