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1. HHACHOPT PABOYEN INPOI'PAMMBbI YYEBHOM
JUCIUIIVIMHBI OY 1.05 MATEMATHUKA (YIVIYBJIEHHBIN YPOBEHD)

1.1. Oobaactb npuMeHeHHust pado4eil MPOrpamMMbl

PaGouas mporpamma y4eOHOW NHUCHUIUIMHBI SBISETCS YacThIO MPOTPaMMBbI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
OI'OC CIIO mno cnemuansHoct 21.02.03 CoopyxeHue U 3KCIUTyaTauus
ra3oHe(TENPOBOIOB U ra30HEPTEXPAHUIIHILL.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITICC3:
YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. esan v TpeOOBAHUA K pe3yJibTATAM OCBOCHMS Y4€OHOM IUCHMILJIMHBI:
N3yyeHne qucHuIUIMHBI HApPaBlIeHO Ha (POpMUpPOBAHKE OOITUX KOMIIETEHITUH,

BKJTIOUAOIIMX B c€0d CIOCOOHOCTH:

OK 1. TloHumaTh CyIIHOCTh M COLMAJIBbHYI0 3HAYMMOCTh CBOEH Oynyuien
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JE€STEIBHOCTh, BBIOMpPATh THUIIOBBIE
METOJbl M CHOCOOBbI BBIMOJIHEHUS NPOPECCHOHANBHBIX 3ajad, OIEHMBAaThb MX
3(PEKTUBHOCTH U KAa4E€CTBO.

OK 3. IlpuHuMaTh pelieHus] B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYaLMSIX U
HECTH 33 HUX OTBETCTBEHHOCTH

OK 4. OcymecTBasiTh MOMCK W UCHOJIb30BaHUE MH(POPMALMH, HEOOXOAUMOM
1 3¢ (HEKTUBHOTO BBIMOJIHEHUSI TPO(PECCUOHANBHBIX 33]a4, MPO(HECCHOHATIBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Ucnonws3zoBath HHGOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU B
npoeccCuoHaNbHOM NESITEIbHOCTH.

OK 6. PabGorate B KOJUIEKTHBE M B KOMaHJEe, 3((PEKTUBHO 0OIIATHCS C
KOJIJIEraMU, PYKOBOJICTBOM, MOTPEOUTENISIMHU.

OK 7. bparb Ha ce0sS OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaH/IbI
(MOTYMHEHHBIX), 32 PE3YJIbTAT BHIITOJIHEHUS 3aJaHUM.

OK 8. CamocToATensHO OINpEeAenarTh 3aJadyd  Npo(EecCUOHATBLHOTO H
JMYHOCTHOTO Pa3BUTHUS, 3aHUMAThCA CaMOOOpPAa30BaHMEM, OCO3HAHHO IUIAHUPOBATH
MOBBIIICHHE KBATU(DUKALIIH.

OK 9. OpueHTHpOBaThCA B YCIOBHSAX YacTOM CMEHBI TEXHOJIOTUH B
npoheCCUOHAIBHOM JIeSITENLHOCTH.

B pesynbraTe OCBOEHHUS Y4YeOHOM AMCHUIUIMHBI OOydYaroIIUHCSA JOJKEH
JOCTUYb CIIEAYIOIINE PE3YNIbTATHI:

JIMYHOCTHBIE!

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUNA O MaTEMaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJECIMPOBAHUA SBJICHUA MU IMPOLIECCOB, UIEAX M METOJaX
MaTE€MAaTHKU;

— IIOHMMAaHHE€ 3HAYMMOCTH MAaTEMaTHKH JUIsl HAYYHO-TEXHHUUYECKOIO Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaKk K 4YacTh O0IIeyeOoBEeYeCKOu
KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHEN pa3BUTHS MaTEMaTUKH, 3BOJIIOLHEH
MaTeMaTHUYECKUX HJICH;



— pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpax)eHUs,
AITOPUTMHYECKON KYyJBTYPbl, KPUTUUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM
Ut Oyymie mpoecCUOHAIBHOMN JIeATeNbHOCTH, JUIsSl IPOJIOJKEHUsST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHUYECKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOJAUMBIMU B
MIOBCEIHEBHOM KU3HHU, JUIsl OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX ITUCIUIUINH U
JUCIUIUIMH MPOQPECCHOHAIBHOTO IUKJIIA, JJIS MOJy4YyeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyromuX yriayOaeHHOH MaTeMaTHIeCKOM MOATrOTOBKHY;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM  YHUCJE
caMo00pa3oBaHNIO0, HA MPOTSKEHUH BCEH JKM3HM, CO3HATENbHOE OTHOIICHHE K
HETMIPEPHIBHOMY O0pa30BaHUI0 KaK YCIOBUIO YCHEITHOW MPO(PECCHOHATLHON W
OOIIIECTBEHHOM JICATCIIHHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOPYECKOM U
OTBETCTBEHHOU JEATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW padOTe, COTPYJAHUYECTBY CO CBEPCTHUKAMU B
o0Opa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HON, yUEOHO-UCCIIEI0BATENbCKOM, TPOEKTHON
U JPYTUX BUJAX JACSATEIbHOCTH;

— OTHOIIEHHE K MPOoheCcCUOHATHHOM IESITEIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B PpEIIEHWU JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0iem;

MeTanpeaMeTHbIe:

- YMEHHUE CaMOCTOATEILHO OMPEAEIATh UEIN JEATEIbHOCTH U COCTABIISTH
IJIaHbl  JESATENBHOCTH; CaMOCTOSITEIbBHO  OCYIIECTBIISITh, KOHTPOJMPOBATh H
KOPPEKTUPOBATh ACATEILHOCTD;

- UCIIOIb30BaTh  BCE  BO3MOJKHBIE  PECYpChl I JIOCTHUKEHHS
MOCTABJICHHBIX IEJIeH U pealn3aluu IJIaHOB JESATEIHHOCTH;, BHIOMpATH YCIHENTHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpOIIeCCe
COBMECTHOM JEATEIbHOCTU, YUYUTHIBATH MOZUIIMHU JPYTUX YYACTHUKOB JI€STEIHLHOCTH,
3¢ pekTUBHO pa3peniaTb KOHPIUKTHI;

— BJIaJICHUE HAaBBIKAMM I1O3HABATEJIbHOM, y4€OHO-HCCIICIOBATEIbCKON U
IPOCKTHOM JESITENbHOCTH, HAaBBIKAMHU pas3pelieHuss MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHMCKY METOJOB PEUIEHUS MPAKTUYECKUX 3aj1ad,
MPUMEHEHUIO PA3JIMYHbIX METOAO0B O3HAHHS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHON HH(POPMAIIMOHHO-
MO3HABATEIBLHON JIEITEIIbHOCTH, BKJIIOYas YMEHUE OPUEHTHUPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX UWH(OpMaIMKM, KPUTHYECKU OIEHUBaTh M  HUHTEPIPETUPOBATH
uH(OpMaIHIOo, TTOTYyYaeMyI0 U3 Pa3IMUYHbIX UCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTUYHO U TOYHO
M3JIaratb CBOIO TOYKY 3pPEHHMS, MCIOJIb30BaTh aJ€KBATHBIC SI3BIKOBBIE CPENCTBA; —
BJIaJICHUE HAaBBIKAMHU IIO3HABATEIHHOW PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUMW, T'PaHUIL
CBOETO0 3HAaHMS M HE3HAHMS, HOBBIX IMO3HABATENIbHBIX 3a/lad U CPEACTB ISl X
JOCTUKEHUS,



— LEJIEYyCTPEMIIEHHOCTh B TMOWUCKaX W NPUHATUM  PELICHUI,
CO00pa3UTENBHOCTh U UHTYHUIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX NpPE/ICTABIICHUN;
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHMIO MUDA;

NpeaMeTHbIE:

— c(hOpMHUPOBAHHOCTD MPE/ICTABICHUNA O MaTeMaTUKE KaK 4aCTH MHUPOBOM
KYyJbTYpPbl 1 MECTE MATEMAaTHUKN B COBPEMEHHOMN UBWIM3ALNU, CIIOCO0AX OMHUCAHUA
SABJICHUM peaIbHOr0 MUPA HA MATEMATUYECKOM SI3BIKE;

— c(hOPMUPOBAHHOCTh TMPEACTABICHUI O MAaTeMaTUYECKUX MOHITHUAX Kak
BAKHEUIIUX MATEMATHYECKMX MOJEIAX, IMO3BOJSIIOIIMX OINKUCHIBATh W HM3ydaTb
pa3Hble MPOLECCHl W SIBJICHUA; IMOHMMAaHUE BO3MOXKHOCTH aKCMOMAaTUYECKOTO
MOCTPOCHHSI MATEMATUYECKUX TEOPHIL;

— BJIQJICHHE METOJAMHU JOKa3aTelIbCTB M AJITOPUTMOB PEILICHUS, YMEHHE HX
OPUMEHSATH, IPOBOAUTH J10KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BIAQJACHUE CTAaHJAPTHBIMM IIPUEMAMHU PpEIIEHUS PALMOHAIBHBIX U
UPPaLMOHAIBHBIX, IOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN U
HEPaBEHCTB, X CUCTEM; MUCIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX POrPAMM, B TOM
yycie JUisl TMOMCKA IyTH pEelIeHUus W WUIIOCTPAluU PEIIEHUs YpaBHEHUH H
HEPaBEHCTB;

—  c(OpMHPOBAHHOCTh  MPEJCTABIECHUA OO0  OCHOBHBIX  IOHSTHUAX
MaTE€MaTUYECKOr0 aHaJu3a U UX CBOMCTBAaX, BJIaJCHHE YMEHHEM XapaKTepU30BaTh
noBeZieHue (PYHKIMM, HCTIOJIb30BaHKUE TOTYUYEHHBIX 3HAHUW JIJIs1 OIIMCAHUS U aHan3a
peanbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMH IIOHATUSMH O IUIOCKMX H IPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, uX OCHOBHBIX CBOMICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh reoMeTpudeckue (GUrypsl Ha 4epTekax, MOJIEISAX U B pealbHOM MHUPE;
NPUMEHEHUE U3YYEHHBIX CBOWMCTB r€OMETpHUUECKUX (Uryp um Gopmyn Ajs pelieHus
r€OMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COAECPKAHUEM;

— c(popMHpPOBAaHHOCTH MPEACTABICHUI O Mpoleccax M SBICHUIX, UMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEabHOM MUDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUJIEHUS COOBITUH B MPOCTEHIIMX MPAKTHYECKHUX
CUTYALIMSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyYalHBIX BEJIUYHH;

— BJIQJICHHE HAaBbIKAMU MCIOJb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm
P PELLIEHUH 3a]1ay.

1.4. Koin4ecTBO 4aCOB HA 0CBOEHHE MPOrPaMMbl Y4e0HOH NUCHMILIUHBI:

MaxkcumanbHON yueOHON Harpy3ku oOydatoierocst 3/5 4acoB, B TOM UHCIIE:

00s13aTeNBHON ayAUTOPHOM yueOHOM HArpy3ku oOydaronierocs: 268 4acos;

caMOCTOATENBHOM paboThl oOy4varomierocs 107 gacos.



1. CTPYKTYPA U COAEPKAHUE YUYEBHOUN JUCIIUILIVMHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCHUIINHbBI) 375
Oo6s13aTesibHAsI ayIUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 268
B TOM YHCJIE!
JIEKIIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATUS 54
CamocTtosiTeibHas padora o0yuyaouerocs (Bcero) 107

[TpomexxyrouHnast atrrecTanus B popme:
| cemectp - 3k3ameH ; |l cemecTp - sk3ameH




2.2 TemaTnuyeckui JIAH U cofep:kanue ydyeOHoi qucuunauabl OY1.05 MatemaTuka (yriry0JieHHbIH YPOBEHb)

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE O0bem yacon YpoBeHb Koani
pPa3/1esioB U TeM 3aHAITHS, CAMOCTOSITe/IbHAS PadoTa o0yuyalonierocs, Kypcoasi pagora OCBOEHHS | KOMIIETEeHIHI,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBUM C YUeOHBIM IIAHOM KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
1 2 3 4 5
| cemecTp
Beenenue Copnepxanue y4eOHOIro MaTepuasa 2
Matematuka B  HayKe, TEXHHKE, OSKOHOMHKE, HH(DOPMALMOHHBIX 2 1
TEXHOJIOTHSX M TPAKTUYCCKOW nesTenpHOcTH. llenmn m 3amaum m3ydeHus
maTematuku npu ocsoenuu npodeccuii CI10 u cnenmansuocteit CI10.
Pasznen 1 AJITEBPA 179 OK 1-9
Tema 1.1. Coaep:xanue yueOHOT0o MaTepHaJia 18
PasButue nonsaTusi 0 | JleiicTBUTENbHBIE YKCIIA. 2 1.2
qucie Ilenble ¥ paloOHAIbLHEIE YHCIIA. 2 12
[TpubnKkeHHbIe BHIYHCICHUSI. 2 1,2
KomiekcHble yncia. 2 1,2
CamocrosiTesibHas padoTa odyuarmuxcsi Nel 10 3
JeiictButensHbie yncna. KommiekcHele uncna. JleicTBHs HaJl KOMIUIEKCHBIMY
YHUCJIaMHU.
CrniocoOslI penieHus TMHEHHBIX YpaBHEHUH U HepaBeHCTB. KBapaTHbie
YpaBHECHUS
[TpuOnKeHHbIE BBIYMCICHUS U BRIYUCIUTEIbHBIE CPEJICTBA.
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia 42
KopHu, crenenu u CremneHu ¢ IeHCTBUTENBHBIME MTOKa3aTenssMu. CBOICTBA CTENEHU C 2 1,2
Jorapu(pmbi JICHCTBUTEIIbHBIM NTOKA3aTEJIEM.
CremneHu ¢ palmoHaIbHBIMU MTOKA3aTEISIMK, UX CBOMCTBA. 2 1,2
Kopnu u crenenn. KopHr HaTypaJlbHOM CTENEHU M3 YHCIIA U UX CBOKCTBA. 2 1,2
[TpeoOpazoBaHre pallMOHAIBHBIX, HPPAITMOHATBLHBIX, CTEIIEHHBIX H 4 1,2
MOKAa3aTeNbHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm yrcna. OCHOBHOE JOrapu(PpMHUECKOE TOKIAECTBO. 2 1,2

JlecsiTuuHble U HATYpaJibHbIE JIOTapU(MBIL.




[IpaBuna neiictuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHIO. 2 1,2
IIpeoOpazoBanue JorapuMUICCKUX BBIPAKEHUH. 4 1,2
[TpeoOpazoBanue anredpandecKux BHIPAKESHU. 4 1,2
IIpakTuyeckoe 3ausitue 1,2 Konkypc komann «IIpubnvkeHHbie 4 2
Beruncienus. Kommnekcusie uncna. [IpeobpazoBanue anredpanyeckux
BBIPAKCHUIN».
IIpakTnyeckoe 3ansatue 3,4,5. KopHu, crenenu u sorapuMsl. 6 2
[IpeoOpa3zoBanre palOHAIBHBIX, UPPALMOHATIBHBIX CTEIIEHHBIX,
NOKa3aTeJIbHBIX U JIOTApU()MUIECKUX BBIPAKCHHH.
CamocrosiTesibHast padora o0yuarommuxcs Ne2 10 3
Boinonnenue npeoOpa3zoBaHuil BbIpa)KeHUHN, IPUMEHSS CBOMCTBA CTEIICHEH.
W3Brieyenne KOpHs N-ii CTENIEHU U3 YKCIIa HA OCHOBE OMpeeNICHUsI.
Haxoxxnenne 3HaueHus jorapu(MoB Ha OCHOBE OTIPEICIICHUSI.
Tema 1.3. Conep:xanue yueOHOTro MaTepHaJia 17
DyHKIUH, UX Oyuknun. OO0nacTh oOmpelneneHus W MHOXKECTBO 3HaueHui; rpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIMH, TOCTpOeHHE TpaduKoB QYHKIWH, 3aAaHHBIX Pa3IUYHBIMH
Croco6amu.
CsoiicTBa byHKIHIH. MOHOTOHHOCTD, YEeTHOCTb, HEYETHOCTD, 2 1,2
OTPaHUYEHHOCTh, MEPUOANYHOCTb. [IpoMexyTkH Bo3pacTaHus U yObIBaHUS,
HanOoJpIlIee W HAMMEHBIIEE 3HAYCHUS, TOUKU IKCTpemyma. | padudeckas
UHTEpIpeTalus.
[Tpumepbl (QYHKIMOHATBHBIX 3aBUCUMOCTEH B pEabHBIX IPOLECCax | 2 1,2
ABNICHUAX. Apudmernyeckue onepauuu Haj QyHKuusAsMu. CloxHas
¢yskims (komnosunus). [lIoHsTHE O HENPEPBHIBHOCTH (PYHKIINH.
Ob6parnble pyHkuuu. O0nacTe onpeneneHus u 001acTh 3HAYCHUH 0OpaTHOM 2 1,2
dbyukmn. ['padux obpatHoit yHKIMN.
CamocrosiTeibHas padoTa o0yuyarommxcest Ne3 9 3
W3ydenue onpeneneHuii YucaoBoi GyHKIUHU, apryMeHTa (pyHKIIMH, 3HAYCHUS
¢byukun. Ciocoos! 3aganus GyHkiui. HaxoxaeHue o0actu onpeaeneHus u
o0nacTy 3HaueHUN QYHKIIHUH.
Pemtenue 3a1a4 1o teme «OyHKIMU, UX CBOMCTBA U TPaPUKH.
Tema 1.4. Conep:xanue yueOHOro MaTepuaJia 24
OcHoBBI Panunannas mepa yrna. BpamartenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CHHYC, KOCHHYC, TAHI'€HC M KOTAHTeHC YHCIIA. 2 12
OcHOBHBIE IIOHATHS 3HaKH, YUCIIOBBIC 3HAYEHUS U CBOWCTBA TPUTOHOMETPHUYECKUX (YHKITUH. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 2 1,2




@Dopmybl npHUBeneHUs. MeKCeCCHOHHAs aTTECTALIMSL. 2 1,2
CuHyc, KOCHHYC ¥ TAHI'€HC CyMMBI M Pa3HOCTH JIBYX YIiIoB. GopMyIibl 2 1,2
CJIOKEHHSI.
CuHYC ¥ KOCHHYC JIBOMHOTO yTJIa. 2 1,2
@Dopmyiiel yiBoeHus. ©opMyITbl TOJIOBUHHOTO YTJIA. 2 1,2
IIpakTuyeckoe 3ansitue Ne 6 2 1,2
OCHOBHBIE IOHSTHS] TPUTOHOMETPHH.
IIpakTnyeckoe 3ansitue Ne 7, 8, 9. OcHOBHBIE TPUTOHOMETPUUECKUE 6 1,2
ToxkaecTBa. Pemenue 3agau
Tema 1.5. Coaep:xanue yueOHOTo MaTepHaJia 27
IIpeoOpa3oBanus [TpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEICHHE. 2 1,2
npocTedmux [IpeoOpa3oBanue MPOU3BEICHHUS TPUTOHOMETPUIECKUX (QYHKIIUH B CYMMY.
TPUIOHOMETPHYECKHUX | BrlpaskeHue TpUuroHoMeTpudeckux (pyHKIUN yepe3 TaHTeHC TTOJTOBUHHOTO 2 1,2
BbIpa:KeHU apryMeHTa.
ApKCHHYC, apKKOCHHYC, apKTaHTreHc yucina. [Ipocreiimue 2 1,2
TPUTOHOMETPHYECKHIE YPAaBHEHHUSI.
[Ipocreiimye TPUTOHOMETPUYECKUE HEPABECHCTRA. 2 1,2
IIpakTuyeckoe 3ausitue Ne 10, 11,12. 6 1,2
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKECHHH.
IIpakTnyeckoe 3anstue Nel3, 14. Pemenue npocreidmmx 4 1,2
TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB.
CamocrosiTeibHas padora o0y4yarommxcs Ned 9 3
Boinonnenue npeoOpa3zoBaHuil BIpaKeHUN, IPUMEHSSI OCHOBHBIE
TPUTOHOMETPUUYECKHE TOXKIECTBA.
@opMyIIsl JBOMHOTO U NIOJJOBUHHOI'O apTyMEHTA.
[TpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHuH. Pemenne npocreimumx
TPUTOHOMETPHUYECKIX YPAaBHEHUH H HEPaBEHCTB.
Tema 1.6. Copepxanue y4eOHOIo MaTepuaJa 21
Crenennsie, CreneHnHble, moka3aTelbHble U Jorapudmuueckue GpyHkuuu. OnpeaeneHus, 2 1,2
NoKa3aTejbHbIe, UX CBOMCTBA U IrpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue Gyukimu. OnpeneneHns, uX CBOUCTBA U rpaduKH. 2 1,2
TPUroHoMeTrpu4yeckue | [IpeoOpasoBanus rpaduxos. [lapanienbHblil mepeHoC, CUMMETPUS 2 1,2
¢ynkuuu. O0paTHbIe | OTHOCHUTENBLHO OCEH KOOPAMHAT U CUMMETPHSI OTHOCUTENILHO Havaa
TPUTOHOMETPHYECKHE | KOOpAUHAT, CAMMETPHS OTHOCUTEIBHO MPSAMOU Yy = X, PACTSKCHUE U CKATHUE
bynxuun BJIOJIb OCEI KOOpAMHAT.
OO6patHble TPUTOHOMETpUYECKHE QYHKIIUU 2 1,2
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IIpakTyeckoe 3anstue Ne 15,16. 4 1,2
Uccnenosanue Gpynkuuu. I[locrpoenue u npeodpazoBaHus rpapukoB
(GYHKIUH C NCTIOJIB30BAHUEM UX CBOMCTB.
CamocrosiTesibHasi padoTa o0yyarommxcaNesS 9 3
N3roroBnenue madioHOB, TpaguKoB QPyHKIUN y = sin X, y = c0Os X, y = tg X,
y = Ctg X
Tema 1.7. Conep:xaHue yueOHOI0 MaTepUaa 30
YpaBHeHus u VYpaBHeHus u cucteMbl ypaBHeHuil. HepaBeHcTBa. PaBHOCHIIBHOCTH 2 1,2
HEepaBeHCTBa ypaBHEHHIA, HEpaBeHCTB, cucTeM. OCHOBHBIEC IPUEMBI UX PEUICHHUS
(paznoxeHue Ha MHOXKHUTEJH, BBEIEHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA,
rpadu4ecKuil MeToxn).
Hcnonp3oBanue cBOMCTB U rpadukoB (pyHKIUN IpU pellIEeHUU YpaBHEHUH U 2 1,2
HEpaBeHCTB. MeTo/1 HHTEPBAJIOB.
PanmonanesHble, uppalMoHaIbHble ypaBHEHUS, HEPABEHCTBA U CHCTEMBI. 2 1,2
[TokazarenbpHbIC ypaBHEHUSI. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHEeHUs U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHHUSI. 2 1,2
TpuroHoMeTpuyeCKue HEPABEHCTBA. 2 1,2
N300pakeHre Ha KOOPAMHATHOM IJTIOCKOCTH MHOKECTBA pelIeHU 2 1,2
YpaBHEHMI U HEPABEHCTB C IByMs NEPEMEHHBIMH U UX CHCTEM.
IIpakTyeckoe 3ansatue Ne 17, 18. 4 1,2
YpaBHEHHS U CHCTEMBI YPABHEHUM.
IIpakTnyeckoe 3ansitme Ne 19, 20. HepasencTBa 4 1,2
IIpakTuyeckoe 3ansitue Ne 21, 22. Mcnosnb3oBaHue CBOMCTB U rpapuKoB 4 1,2
(GYyHKUIUH NpU pelIeHu YpaBHEHHH U HEPaBEHCTB.
IToBTOpEHue [ToBTOpEHME TeM: KOPHH, CTeNeHH U Joraprudmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUYECKHE TOXKIECTBA.
IIpoMeskyTOUHAsI aTTECTALUS - IK3aMEH
Il cemecTp
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIU3A 68
Tema 2.1. Conep:xanue yueOHOTro MaTepuaJia 4 OK 1-9
ITocaenoBareabHOocTH | CriocoOBI 3aaHUS U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [Toustue o 2 1,2
npejene nocieaoareabHocTy. CylliecTBOBaHUE Mpeziesia MOHOTOHHOM
OTpaHUYEHHON TOCIIEJOBATEILHOCTH.
CyMMHpOBaHHUE MOCIIEI0BATEILHOCTEH. beckoHeuHo yObIBaromas 2 1,2
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reOMETpPHUUECKasl IPOrpeccus U €€ Cymma.

Tema 2.2. Coaep:xkaHue yueOHOro MaTepHaJia 34
IIpounsBonnas [TonsiTHEe 0 MPOU3BOAHON (PYHKIMH, €€ TECOMETPUIECKUNA U (PU3HUECKUI 2 1,2
CMBICIL.
ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHMSI, YHACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
YpaBHeHUe KacaTelIbHOU K rpaduKy YHKITHH. 2 1,2
[Tpon3BoiHbBIe 00paTHON (PYHKIMU M KOMIO3UIUHN (PYHKITUH. 2 1,2
ITpon3BoHAs CIOKHON (YHKIIUH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUEeCKUi U (PU3HMUECKUN CMBICIT. 2 1,2
HaxosxJieHre CKopoCTH JUlsl ITpolecca, 3alaHHoro (opMysioi U rpaukoM.
[TpuMeHeHne TPOU3BOTHOM K MCCIIEIOBAHNUIO (DYHKIIMIA U IIOCTPOCHUIO 2 1,2
rpaduKoB.
[TpuMepb! HCTIOTB30BAHMS IPOU3BOIHON ISl HAXOKICHHS HAMITYUIIIETO 2 1,2
pelleHMs] B IPUKJIAIHBIX 3a/1a4ax.
IIpakTuyeckoe 3ansitue Ne 23 2 1,2
ITocnenoBarenbHoctu. [IponsBoaHasl.
CaMmocTosiTeibHasi padoTa o0yyarommxcaNe6 14 3
CocraBneHne ypaBHEHHUs KacaTeIbHOH K Tpaduky GyHKInu. Berancienne
IPOM3BOJIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.
[IpumeneHue MPOU3BOHON K UCCIIENOBAHUIO (YHKIIUNA U TTIOCTPOCHHUIO
rpauKoB
Tema 2.3. Conep:xanue yueOHOTro MaTepHaJia 30
ITepBooGpa3nas n ITepBooOpazHasi 1 HHTErpal. 2 1,2
HHTErpa Tabuna nepBooOpa3HbIX. 2 12
HeonpenenenHslil HHTErpal. 4 1,2
Omnpenenennpiii uaTerpain. ®opmyna Herotona—Jleitoauna. 4 1,2
[TpuMeHeHue orpeIeIeHHOr0 HHTErpaia Al HaXOXKASHUS TUIOIaAn 2 1,2
KPHBOJMHEHHOMN TpaIrenny.
[Tpumepsl puMeHeHNsI HHTerpaja B QU3UKE U TEOMETPHUH. 2 1,2
IIpakTyeckoe 3ansitue Ne24 2 1,2
ITepBoobOpaznas u unterpan. ®opmyna Herotona-Jlelbuuna.
CamocrosiTeibHas padora o0yyarommxcaNe7 12 3
Brruncienre nHTerpainos.
Haxoxaenne miomaieil KpuBOJIMHEUHBIX TPAIICLHA.
Paznen 3 'EOMETPUSA 96
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Tema 3.1. Copnepxxanue yuyeOHOIro MaTepuaJia 28

Koopaunartsl n [IpssMmoyrosbHas (IeKapTOBa) CUCTEMA KOOPIUHAT B MPOCTPAHCTRE. 2 1,2

BEKTOPBI DopMyIia pacCTOSTHHS MEXKY IByMs TOYKAMH.
VYpaBHeHus cepbl, MIOCKOCTH U MIPSIMOIA. 2 1,2
Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTel BEKTOpa. 2 1,2
Clio)xeHue BEKTOPOB. 2 1,2
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxeHune BeKTopa 1o HanpapJIeHUSIM. 2 1,2
VYron mexay ABymsi BekTopamu. [Ipoekiusi BeKTopa Ha OCh 2 1,2
CxajsipHO€ NMPOM3BEICHUE BEKTOPOB. 2 1,2
Hcnonp30Banne KOOPAMHAT W BEKTOPOB NPH PEIICHHH MATEMaTHUECKUX H 2 1,2
MPUKJIAJIHBIX 3a]1a4.
CamocrosiTesibHas padoTa Ne§ 12 3
BekTopbl 1 KOOpAUHATHI.
YpaBHEHHE OKPYKHOCTH. Y paBHEHHUE MPSIMOM.
BekTopsl u onepanyu HaJ HUMH.

Tema 3.2. Coaep:xanue yueOHOTo MaTepHaJia 22

IIpsimble u MJI0cKoCcTH | B3anMHOe pacnosioxeHne AByX MPSIMbIX B IPOCTPAHCTRBE. 2 1,2

B MPOCTPAHCTBE [TapannensHOCTh NpsAMON U MIOCKOCTH. [lapaiieabHOCTh MIOCKOCTEH. 2 1,2
[leprieH IUKYIIPHOCTD MPSIMON U TJIOCKOCTH. 2 1,2
[TepneniuKkynsip ¥ HakIOHHAast. MeKCecCHOHHAs aTTeCTallusl. 2 1,2
Yron Mexay nNpsSIMON U TIOCKOCTHIO. 2 1,2
JIByrpanHbIiil yroa. Yroa Mexay MIOCKOCTSIMHU. 2 1,2
[lepneHUKyYISIPHOCTD JBYX MJIOCKOCTEH. 2 1,2
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MTAPAIUICTHHBIN IEPEHOC, 2
CUMMETpPHSI OTHOCHUTENBHO MIOCKOCTH.
[TapannensHoe mpoekTupoBanue [1nomans opToroHaaTbHON TPOSKITHH. 2 1,2
N300pakeHre MpOCTPaHCTBEHHBIX (PUTYD. 2 1,2
IIpakTuyeckoe 3ansitue Ne25 2 1,2
Koopaunats! 1 BeKTOpHI. [IpsiMble 1 MIJIOCKOCTH B IPOCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 10

MHoOrorpaHHMKH Bepuunsl, pebpa, rpanu MHOrorpanHuka. Pa3septka. MHOrOrpaHHbIE YIIIBI. 2 1,2
Beintyknele MHOrorpanHuku. Teopema Ounepa.
[Ipuzma. Ilpsamas n HakiaoHHas npusma. [IpaBunbHas npusma. 2 1,2
[Tapamnenenunen. Kyo
[Tupamuna. [IpaBripHas nupamuaa. Y ceueHHas nupamuaa. Terpasap. 2 1,2
CuMmmeTpun B KyOe, B mapajuiesienuiese, B npuzMe u nupamuae. CeaeHus 2 1,2

OK 1-9
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KyOa, MPU3MBI U TUPAMHUIBL.

[IpencraBnenue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTasap, 2 1,2
JIOICKA’AP U UKOCAIIP).
Tema 3.4. Conep:kanue y4eOHOT0 MaTepuaJia 8
Tesa n nosepxnocrn | [lmmuap. OcHoBaHue, BEICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yrolmasi, 2 1,2
BpallleHUs pa3BepTKa.
Konyc. OcHoBanue, BbIcOTa, 00KOBasi IOBEPXHOCTh, 0Opasyromiasi, 2 1,2
pazBepTKa. Y CEYEHHbINH KOHYC.
OceBble CEYEHUS U CEUCHMS, TapaJlIeIbHbIe OCHOBAHUIO. 2 1,2
[Tap u cdepa, nx ceuenus. KacarenbHas miIocKoCcTh K chepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOTo MaTepHaJia 26 OK 1-9
HN3zmepenns B O6wem u ero m3mepenne. Materpanbhas ¢popmyna oobema. opmyiisl 2 1,2
reoMeTpuM o0bema Ky0a, MPSMOYTOJIBLHOTO MapaljieNienune/a, IPU3MblL, IIHHIPA.
®opmyiel 00beMa THPaMUAbI U KOHYca. POPMYIIHI IJIOIA U TIOBEPXHOCTEH 2 1,2
WIMH]pa U KoHyca. opmyssl o0beMa mapa U miomaau chepsl.
[Togo6ue Ten. OTHOUIEHUS IO MOBEPXHOCTEH U 00BEMOB MOT0OHBIX 2 1,2
TeJ.
I[IpakTuyeckoe 3ausitue Ne26 2 1,2
Muororpanauku. Tena u moBepxHOCTH BpaieHus. VizmMepenus B
TE€OMETPHH.
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne9 18 12
N300pakeHrie MHOTOTPaHHUKOB U TEJ BPAIICHUSI.
PaboTta ¢ yd4eOHBIM MaTepHaIOM.
Pemenue 3a1a4 Ha Tena BpalieHusI.
OO6BbeMBbl MHOTOTPaHHUKOB.
OObeMbl Te BpallEeHUs.
Haxoxnenue miomazei moBepxHocreil 1 00beMOB Fr€OMETPUUYECKHX TE.
3amaun Ha MHOTOTPAaHHUKH M TeJla BPAIICHUSI.
Paznen 4 KOMBUHATOPUKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEM 30
Tema 4.1. Conep:xanue yueOHOTro MaTepuaJia 6 OK 1-9
DJIEeMEeHTBI OcHoBHbIE TOHATHSA KOMOMHATOpUKH. Pa3menienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPHKH COYeTaHusl.
3amaun Ha TIO/ICUET YKCIIa Pa3MEIICHUM, TIEPECTaHOBOK, COUETAHUH. 2 1,2
Pemienue 3a1a4 Ha nepeOoOp BapuaHTOB.
®dopmyna bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KOA(D(DUITMEHTOB. 2 1,2

Tpeyronpuuk [Tackans.
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Tema 4.2. Copnepxxanue yuyeOHOIro MaTepuaJia 10
DJIeMeHThI TEOPUH CoOpbITHE, BEPOATHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHHUE BEPOSTHOCTEH. 2 1,2
BeposTHOCTEH [ToHsITHE O HE3AaBUCUMOCTH COOBITHH.
JluckpetHas ciaydaiiHasi BeTMUMHA, 3aKOH €€ pacipeeneHus. YuciaoBbie 2 1,2
XapaKTEPUCTUKH TUCKPETHOH Cily4aiiHOW BelMuuHBL. [IoHATHE O 3aK0HE
OOJIBIINX YHCEI.
Pemienne npakTHuecKkux 3ajad Ha HAX0XKJICHHE BEPOSTHOCTH COOBITUS U 2 1,2
YHCJIOBBIX XapaKTEPUCTUK TUCKPETHON CITy4aiiHON BEJIMYUHBI.
CamocrosiTeibHas padora odyuarommxcs Nel0 4 12
OcHoBHBIE TEOPEMbI 1 POPMYJIIBI TEOPUU BEPOSTHOCTEH.
DJIEMEHTHI TEOPHH BEPOSITHOCTEN.
Tema 4.3. Coaep:xxanue yueOHOro MaTepHaJia 14
DJIeMEeHTBbI [IpencraBnenue NaHHBIX (TaOIUIBI, TUATPAMMBI, TpaduKN) 2 1,2
MaTeMaTH4YeCKOM ['eHepaibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apU(PMETUUECKOE, MEHaHAa. 2 1,2
CTAaTUCTUKH [TonsiTre 0 3a1auax MaTeMaTUYECKON CTATUCTUKH. PellleHne npakTH4ecKux 2 1,2
3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
IIpakTuyeckoe 3ansitue Ne27 2 1,2
DneMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEN M MaTEMaTUYECKON
CTaTUCTHKH.
IloBTOpPEHME [ToBTOpenue TeM: OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. Pemienne 6 1,2
YpaBHEHMI, CCTEeM ypaBHEHUI 1 HepaBeHCTB. [Ipon3BoHas,
nepBooOpa3Has U UHTErpall.
IIpoMeskyTOUHasI aTTeCTALUS - IK3AMEH
HToro mo gucuuILInHae: 375

15




3. YCJOBHMS PEAJM3AIIMM TPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanmuzanuss mporpaMMbl JIHCHMIUIMHBI TpeOyeT HaIW4dus Y4eOHOTro
kaOWHeTa MaTEeMaTUKH JUIA TPOBEICHUS 3aHATHA  JICKIIMOHHOTO  THIIA,
NPAaKTUYCCKUX 3aHATHH, B TOM YHCJIC TPYIIOBBIX, WHJIWBHIYaIbHBIX,
IMUCBMEHHBIX, YCTHBIX KOHCYJBTAIlMW, TEKYIIEro KOHTPOJS M IPOMEKYTOUHOMN
aTTECTALHU.

O6opynoBanue:

- pabouee MecTo mpernoaaBaTes;

- CHeIUaIM3upoBaHHAs MeOenb (CTOJBI, CTYNbs IO  KOJHUYECTBY
o0yyJaromumxcs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HATIISIIHBIE TTOCOOMS: IUIaKaThl, y4eOHO-HArsaHbIC TMOCOOHS,
oOecricuMBaOIIME TEMaTHYECKHE MIUTIOCTpalud 10  pabodeil  mporpamme
JTUCLIMIUIMHBI, B TOM UHCIIe, BHJICO-ayJMO MAaTE€pUalIbl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KommbroTep uMeeT 10CTyn K 3JeKTPOHHO-OMOIMOTCYHBIM CUCTEMAM,
BBIXOJl B TJI00aNbHYIO ceThb MHTEpHET, OCHAIEH JIMIICH3UOHHBIM MPOTPAMMHBIM
oOecrieueHUEM.

3.2.  YuedHO-MeTOaAMYeCKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoOBHbBIE YUeOHbI€ U3TaHUs

1. bammako, M. Y. Marematuka: yueonnk /M. U. bammakos.- 2-e uz.,
crep.- M.: KHOPYC, 2019.- 394c.- (CI1O) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk mius CI1IO
/H.B. boromonos, ILHW. Cawmoitnenko.- M.: HOpaiit, 2019.- 40lc.-
(ITpodeccronanpHOe 0Opa3oBanme) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3aganusi 1o maremaruke. B 2-x u.
Y.1: yue6. mocodbue g CITO /H.B. boromouios.- 11-e uzn., nepepad. u norm.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbaoe 06pa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganus no maremartuke. B 2-x u.
Y.2: yueb. mocodbue g CITO /H.B. boromounos.- 11-e u3n., nepepad. u norm.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOEe mocoOMe Ui  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. IIpokodreB. — 2-e u3m., ucap. u aomn. — Mocksa: M3narensctBo HOpaiir,
2020. — 280 c. — (IlpodeccronansHoe oOpa3oBanue) https://urait.ru
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JlonosiHUTeIbHBIE YUeOHbIe U3IaHUs

6. boromosnioB, H. B. Anrebpa u Hauana aHanuza: ydeOHoe mocoOue ist
cpeadero mpodeccuoHanbHoro oo6pasosanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pudp YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ penieHusiMa B 2 4. Yactp 1 :
yueOHOEe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOrO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 439 c.— (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 :
yugeOHOe  TocoOHMe i1 CpeaHero  MpoQecCHOHAIBHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ uzn., ucnp. u aomn. — Mocksa : M3marensctBo IOpait,
2020. — 320 c. — (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

9. MaremaTuka: anredpa ¥ Havaja MaTeMaTHYECKOTO aHalM3a, T€OMETpUs
Jutst ipodeccuil U CeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduiist/ ['yce
B.A. , I'puropseB C.I'. , UBonruna C.B. - 2-e n3g. crep.— M.: Akaaemus,
2018.- 416 c. https://academia-library.ru

HNHuTepHer-pecypcesl

10..  www.fcior.edu.ru  (PeaepanpHblii  IEHTp  WHGOPMAIMOHHO-
oOpazoBatenbHbIX pecypcoB (PIIUOP)).

11. www.school-collection.edu.ru  (Enunas xomteknus 1UGPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbiii mopTan «Yueba»: «YPpOKm»
(www. uroki. ru)

MeToanueckue yKazaHusl I O0Oy4amOmIUXcsi 1O  OCBOCHHUIO
TUCHUNITIHHBI

13. Meronuueckue ykazaHus JUIsi OOYYaIOIMIMUXCS IO  BBIMOJHEHUIO
MPaKTUYECKUX paOOT.

14. Metoauueckue ykazaHus Jjisi 00y4arolmuXcsl MO BBIMOJHEHUIO 3aIaHUI
CaMOCTOATENbHON pabOTHI.
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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 U OHLEHKA PE3YJIBTATOB OCBOEHMUSA YYEBHOH

JUCIHUIIVIMHBI

4.1. ®opMbI U METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4YeHH sl

PesyabTaTsl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA ¥ OLIEHKH
pe3yJbTaToB
00y4eHust

Obwue Komnemenyuu:

OK 1. IloHumarp CyIIHOCTb M COLHAJIbHYIO 3HAYMMOCTb CBOEH
Oynyuiei mpodeccuu, IPOSIBIATh K Hel YCTOWYUBBINA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€SATEIBHOCTh, BBIOMPATH
TUIIOBBIE METO/bl U CHOCOOBI BBIOJHEHUs MPO(ECCHOHANBHBIX 3a/ad,
OLIEHUBATh UX I(P(HEKTUBHOCTH U KAYECTBO.

OK 3. IlpunHumarb pemieHHss B CTaHAAPTHBIX M HECTaHJAPTHBIX
CUTYalUsAX U HECTHU 32 HUX OTBETCTBEHHOCTb

OK 4. OcymecTBisaTh MOUCK M HCHOJb30BaHHE HH(POPMAIUH,
HeoOxoaumon s 3 (PeKTUBHOTO BBHIMOTHEHHUS TNPO(HECCHOHATBHBIX
3aj1a4, MPO(HeCCUOHAILHOTO U JINYHOCTHOT'O Pa3BUTHSL.

OK 5. Ucnonb3oBatk MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIC
TEXHOJIOTUH B IPO(HECCUOHATILHOMN 1€ATEIbHOCTH.

OK 6. PaboTaTh B KOJUIEKTUBE M B KOMaHZE, YPPEKTUBHO OOMIATHCS C
KOJIJIEraMH, PyKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTb 3a PabOTy YIEHOB KOMAaH/IbI
(MTOIYMHEHHBIX ), 32 Pe3yJIbTAT BHIIOJIHEHUS 3a/1aHUi.

OK 8. CamocTosTeNnbHO OIpenessaTh 3aJayd MPO(PEeCCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHUS, 3aHUMAThCS €aMOOOpa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIIIEHNE KBATU(PUKALINH.

OK 9. OpueHntupoBaTbCsi B YCIOBHUAX YacTOM CMEHBI TEXHOJOTUU B
MpoeCCHOHAILHON JESTEIHHOCTH.

Ilpeomemmnuie pesynvmamal:

- c(OpPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHUKE KaK 4acTH
MUPOBOM  KyJAbTYphl W MeCT€ MaTeMaTMKd B  COBPEMEHHOMN
LUBWIN3ALUKN, CIIOCO0axX OMNMCAaHUsS SBJICHWH peaJbHOro0 MHUpa Ha
MaTeMaTUYeCKOM

- c(OPMHPOBAHHOCTh  TPEACTABIEHUH O  MaTeMaTHYEeCKHX
MOHATUAX KaK BaXHEHIIMX MATEMAaTUYECKUX MOJENAX, IMO3BOJIAIOLINX
ONHUCBHIBATh M H3y4aTh pa3HbIE IPOLECCHl W SBJICHUS; ITOHUMaHHE
BO3MOYKHOCTH  aKCUOMATUYECKOTO  IIOCTPOEHUsS  MaTeMaTHUYeCKHUX
TEOPHiL;

- BJIAJICHUE METOJaMHU [OKa3aTelIbCTB U aITOPUTMOB pELICHUS,
YMEHUE HUX IPUMEHATh, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHUS B

Texkymui KOHTPOJIb:
- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

- BBIIIOJIHEHUE
MUCBEMEHHON paboThI;
- BBIIIOJIHEHUE
MPaKTUYECKOU
paboThI
(MHIMBUyaTbHAS
¢dbopma paboThI)

- 3ammuTa nopThoano

OneHka pe3ynbTaToB
BBINOJIHEHUS
CaMOCTOATEIILHON
paboThI

IIpomexxyrouHnas
aTTecTarus B popme:
1 cemecTp - 3K3ameHa
2 ceMecTp - IK3aMeHa.

Merton npoBeeHus
IIPOMEKYTOUHON
aTTeCTaluy -
BBITIOJTHEHUE
9K3aMEHALHOHHOTO
KOMILIEKCHOT'O 3aaHus
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XOJI€ peIIeHus 3a1aY;

- BJIAJICHUE CTAaHAAPTHBIMU MPUEMAMU PELIEHUS PALUOHAIBHBIX U
VMppalMOHAJIbHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHUX
YpaBHEHUH W HEPABEHCTB, HMX CHCTEM; MCIOJIb30BAaHUE TOTOBBIX
KOMIBIOTEPHBIX IPOrPaMM, B TOM YHUCJIE I NIO- UCKA MYTH PEUIEHUS U
WJUTIOCTPALIMU PEIICHUS YPaBHEHUN U HEPABEHCTB;

- c(OPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TMOHSATHSIX
MaTeMaTUYECKOr0 aHajau3a M HUX CBOMCTBAaX, BJAJCHUE YMEHHEM
XapaKTepU30BaTh TOBEACHUE (DYHKIIMH, HCIIOIB30BAHUE IOJYYCHHBIX
3HAHUM U ONUCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

- BIaJCHHUC OCHOBHBIMH MMOHSATHAMH 0 IJIOCKHX u
MIPOCTPAHCTBEHHBIX  I€OMETPUUECKMX  (Urypax, HX  OCHOBHBIX
CBOMCTBAX;

- c(hOPMHUPOBAHHOCTh YMEHHS pPaclo3HaBaTh T€OMETPHUYECCKHE
burypsl Ha 4YepTekax, MOJENSAX U B pealbHOM MHUPE; MPUMEHEHUE
W3YYCHHBIX CBOMCTB I€OMETPHYSCKUX (GUTYp U QOpPMYI IS pEIICHUS
reOMETPUUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;

- c(hOPMUPOBAHHOCTH TPEJCTABICHUN O MpOIeccaX WM SBJICHHSIX,
HMEIOIINX BEPOSATHOCTHBIN XapakTep, CTaTHUCTUYCCKUX
3aKOHOMEPHOCTSIX B pE€aJbHOM  MHPE, OCHOBHBIX  IOHSTHUAX
AJIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHH HAXOJIWUTh U OLICHUBATh
BEPOATHOCTH HACTYIUICHHUSI COOBITHII B MPOCTEHIINX MPAKTUYECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYUH;

- BJIaJICHME HABbIKAMU HCMOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX
MPOTrpaMM IIPHU PEIICHUU 3a/a4.

4.2. ®oHJ OLCHOYHBIX CPEACTB IJIS MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH

oﬁyqamumxc;l no JIMCIMIIIMHE

IHoka3aTenn U KPUTEPUU OLCHUBAHUSA KOMIIETEHIM U

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTCHHHfI, OIMHMCAaHUEC IIIKaJl

OIICHUBAHUS COACPKATCS B MPUIIOKEHUU 1.

KoHTposbHbIE M TecTOBbIE 3aJaHUA
KoHTposibHbIE 3a1aHus coiepkKaTCs B MpHiioxkeHuu 1.

MeTtoauyeckue MaTepHuabl

Meroauueckue MaTepualbl, ONPEACISIOIIMEe NPOLEAYPHI

OLICHUBAHU

3HAHWM, YMEHUH, XapaKTepu3yolmux GOpMUPOBaHUE KOMIIETCHIIMM, COAepKaTCs

B NpujiokeHuu 1.
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IIpunoxenne 1
KoHTpo/IbHO-011eHOYHBbIEe CpeIcTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OVY /.05 MaTemaTuka (yriay0JieHHbIii yPOBEHb)

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

q)OHI[ OLICHOYHBIX CPCACTB COACPIKUT KOHTPOJIbHO-OLCHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

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

JIOCTOBEPHOCTH OILIEHKH — OIICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUU, YMEHH,
NPAaKTUYECKOTO OMbITa, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIICHMHU TE€X KOMIIETEHIIMH, KOTOpble HEoOXOoauMbl s 3(G(GEKTUBHOTO BBITOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAaHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPEeCCHOHATBHBIX KOMIETEHIIUN

00yJaromuxcs;

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

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOCHHOCTeW TpPO(EeCcCHOHATbHOW OpPHEHTALUWW WU [PearouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

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

METOJ pacyeTa NepBUYHbIX OAJUIOB;

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 IMIKAJIBI YUeTa Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

Onenka Kosnn4yecTBo 02,1108, HAOpaHHBIX 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

«CHCYHOBJICTBOPUTCIIBHO»

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'IBIC U pallMOHAJIBHBIC YHCJIA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIe BEIYUCICHHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapugm umncna. OcHOBHOE JIorapu(pMUIECcKOe TOXKIECTBO.
0. Jlorapudmel. CBoiicTBa 1orapugmos.
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 BEIPAXKECHUH.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Papmannast Mepa yria. BpamarensHoe JBH)KEHUE.

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

20. 3HakW, 4YKUCIOBBIE 3HAYEHUS M  CBOWCTBA YETHOCTH, HEYETHOCTH
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 (QYHKIUI B TPOU3BEICHHUE.

27. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

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

30. ApKcHHYC, apKKOCHHYC, apKTaHT€HC YHUCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

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

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenme rpadukoB (QYHKIUMHA, 3aJaHHBIX PpPa3THYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

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

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHMs, HauOoJsbllee U
HaMMEHBIIIee 3HAYCHUS, TOUKH IKCTpeMyMa. [ padudeckas MHTEpIpeTanusl.

39. Cnoxnas ¢yHKuusg (KoMmo3unus). Apu(MeTHUecKue omnepanuu 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 GyHKIUs, €€ 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 3HAYEHUN (YHKIUHU 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 onpeAesieHus] 1 MHOKECTBO 3HaueHU (PyHKIUHU y= CIgX, e€ cBOMCTBa
u rpaduxk.

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

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. TIpeoOpa3oBanus rpadukoB ¢yHKiuA. CUMMETpUS OTHOCHTEIHHO Haudama
KOOpJMHAT.

56. IIpeobpazoBanusi rpadukoB ¢(yHKImA. CHMMETPUS OTHOCHTEIBHO 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 ypaBHeHUH. PaBHOCHIBHOCT CUCTEM ypaBHEHHUH .

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. M300paxeHre Ha KOOPAMHATHOM MIOCKOCTH MHOXECTBA pEIleHUH ypaBHEHUN

. 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
Pa3BuTHe NOHATHS 0 YHCIE

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 |ogslog2|093|092512
3 445
2. Brrancaure 2 2131

1 1
3. Brlunciure > |og J+ |0g 32 -3 |Og 28

4, Brruncnure |09312—% |0g332+% |0g36

OCHOBBI TPUTOHOMETPHUU
37T

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

Haiitu 3nak uncia 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 Pemnre ypaBHenue 3tg (3X + %) =-3
3. Penmte ypasrenne 1—tg°x = 2tgx
4

Pemnte ypaBHeHHe COS (1— X) =1

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco0bl 3aJ1aH1s ¥ CBOMCTBA YHCIOBBIX ITOCIIEA0BATEILHOCTEHN.

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, IPOU3BEACHUS, 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 3a7adax.

10. Bropas npousBojiHas, ee reomeTpudeckuid cMmbica. 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. [lepBooOpa3nas u unrterpai. CoiicTBa.

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  TIOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHus.
[TepecTanoBkH.

17. 3ajaud Ha TMOJCYET 4YHUCia pa3MEIIECHUM, [EePEeCTaHOBOK, COYETaHUMU.
Pemienue 3aau Ha nepeGop BapuaHTOB.

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

19. Tpeyronsuuk Ilackars.

20. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIO)KEHUE U YMHOKEHHE BEPOSTHOCTEH.

21. [IpencraBnenue naHHBIX (TAOIUIBI, TUATPAMMBI, TpadHUKN)

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. JIByrpaHHbId yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

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

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. CummMmerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 upamuIe.

38.  CeueHus kyOa, MIPU3MBbI U TUPAMU/IBL.

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

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

41. OceBble ceUeHUS ITUINHAPA U CEUCHHS, MTapauIeIbHbIe OCHOBAHHUIO.

42. Konyc. Yceuennslii koHyc. OCHOBaHUE, 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 chepa, ux ceueHus.

46.  KacarenbHas II0CKOCTh 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 1mapa u miomaau chepsl.

51. @dopMyIibl TUIOIIAAN MOBEPXHOCTEN 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. Monyib 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 IIPYU PEIICHUH 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  ypaBHeHue KacaTelbHOH K  rpaduKky  (QyHKIHUH

Haiinure nponsponyio gynkmuu » = VA~ T3x+4

Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x3+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure npomssoanyio ¢pyHkmmn Y =sin(x’ +2)-cos(x — 2)
Haiimute mNpPOMEXKYTKH MOHOTOHHOCTH (YHKIIMM U TOYKHU
=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 sBiasercs mnepBooOpa3HON Ui (GYHKLIUU

MIPOMEXYTKE ( - 00 ; +00), eciu

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

duTyphI, OrpanHueHHOi rpaduxoM GyHKIHH 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.Beruncaure miomans GUrypsl, OrpaHM¥eHHON rpadukoM QyHKIUHM
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 (uudps! B uncie MoryT noBTOpsTHCA). 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. Ilpu kakux 3nauenusx x cpeonee apugpmemuuecxoe psoa 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 PAacTEHUM COAEPKUTCS B Kaxk10M u3 100 mpon3BOIBLHBIX 00pa30M BHIOPAHHBIX MAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTeHUI

Yuciio nakeToB

Haiitu cpeanee apudmernueckoe 1 MOay.
10.  Tloacuurtanu oOveM mpoaaxk marasuHa B TeueHue 10 muel (B ThiC. py0.): 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.
Haiiqure muromane cedeHHs, MPOBEICHHOTO uepe3 ABEe 0Opas3yloliue KOHyCa, yrol MexIy
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. Paccrostane ot Toukm M 1m0 KakI0W M3 BEPIIMH IMPABHIBHOTO TPEYTrOJBHUKA
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 npsimas CK, meprieHAaukynsipHas K TMIOCKOCTH TPEYroJbHUKA
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 mmomazeil Tpex rpaHe mpsiMOyroibHOIO MapajieNienuneaa, TMEIIUX
obmiyro BepiuHy, papHa 404 oum’, a ero pedpa MpoHOpHUOHANBLHE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIBHOIO Mapajuienenunena passsl 8 cM, 12 cm u 18 cm.
Haiinure pebpo xkyda, 00beM KOTOPOTo paBeH 00bEMY ITOTO MapaylieenuIe/a.
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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;
- HMCUYEPHBIBAIONIE, TOCIEI0BATEIHHO, IPAMOTHO U JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT IPaBUIIbHBIC BHIBObL;
- MPABWJIBHO U 00CTOSITEILHO OTBEYAET HA COMYTCTBYIOIINE 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 OIpPEICICHUU U
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

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

- MpPaBUJIBHO, HO COBEplIas HE3HAUMUTENIbHbIE OLIMOKH, OTBEYAET Ha
COIYTCTBYIOIIIHE BOIIPOCHI.

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

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTh U3J1araeT MaTepua,

- JIONyCKaeT OMIMOKM B OMPEACICHHH W HMCTOJKOBAaHHMHM OCHOBHBIX
MOHSATHH;

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

- CTYIGHT HCHBITHIBACT 3HAYMTEIbHBIC 3aTPYJAHCHUS, OTBEYas Ha
COITYTCTBYIOIIUE BOIPOCHI.

- HE 3HAET 3HAYUTEIBHOM YaCTH MPOrPAMMHOI0 MaTepHuana, JONyCKaeT 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 COIYTCTBYIOLIME BOIPOCHI.

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

XoJl pelieHust BEPHBIiA, HO JIOMYIIEHA 0/IHA OITHOKA BEIYUCIUTEIILHOTO
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 IPAKTHYCCKOI0 3a/laHUA 110 TeOMETPUHA

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 IPEACTABICHHBIX 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;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSX
KITFOYE€BBIX MOMEHTOB;

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

JIOMyIIIeHa OJJHa HeTrpy0Oas BBIYMCIUTEIbHAS OMIMOKA, HE BIUSIONINE HA
PaBUIBHOCTh JAJIbHEHIIIEro X0/1a peleHus

XOJI pELICHUS BEPHBI;

pelIeHne, BO3MOKHO, 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;

JOTTYIIIEHbI HETPYOble OMIMOKM B BBIYUCICHHUSIX W B MPEeOOpa3oBaHUSX,
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

UTOIo

15

1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
arrecTanuu

ATTecTanuu npoBOJUTCS B yaeOHOM KaOWHETE MaTeMaTHUKH.
1.5 Y4eOHOo-MeTOoaMuYeckoe M UHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

AJIsE NMMPOBECACHUA

1. Bammakos, M. M. Marematuka: yuebnuk /M.M. bammakos.- 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.
Bboromornog, I1.1. Camoiinenko.- M.: IOpaiit, 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 obpazoBanue). 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. T'eometpusi: yyeOHOe mocoOue aisi CpeAaHero NpodecCHOHATIHLHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
MockBa: WznarenbctBo IOpaiit, 2020. — 280c.— (IlpodeccuonansHoe obOpazoBaHue)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ 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. Maremaruka. 3amgauu c¢ pemenusmu B 2 4. Yacte 1: yueOHoe
nocoowue sl cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gon.— MockBa: MWzmarensctBo FOpaiit, 2020. — 439c.— (IIpodeccuonansHoe
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
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anrebpa W Hayala MaTEeMaTHYECKOrO aHalW3a, TEOMETpHUsS 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 (denepanbHblii HEHTP HHPOPMALMOHHO-00pPA30BATENbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Eaunas kosiekims udpoBeIx 00pa3oBaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O0pa3oBarenbHblii moptan «Yueba»: «Ypokm» (Www. uroki. ru)

MeTtoauyeckue yKa3aHus 1Jisl 00y4alOIUXCS 0 0CBOSHUIO TUCIUIIJIHHBI

13. Meroanueckue yka3zaHus AJi1 00ydaroluXcsl M0 BRIMOJTHEHUIO MPAKTUIECKUX PadoT.

14. Meroauueckue yKazaHusl JUIsi OOy4aroUIMXcs [0 BBINOJIHEHUIO  3a/aHUM
CaMOCTOSITENILHOM pabOTHI.
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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/

