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1. MACHOPT PABOYEM MPOI'PAMMBI YYEFHOHN JUCHUILINHBI
OVY .04 MaTtemaTuka

1.1. ObsacTh npuMeHeHHs pado4eil MporpaMMbl
Pabouast mporpamma y4eOHON JUCUUIUIMHBI SIBJISETCS YACThIO MPOrPaMMbl MOJArOTOBKH
crnenuauctoB cpeanero 3BeHa (nanee — IIICC3) B coorBerctBUM ¢ @I'OC CIIO mo
CHEUUATbHOCTH 10.02.05 OBECITEYEHUE MH®OPMAIIMOHHOU
BE3OITACHOCTU ABTOMATU3MPOBAHHbBIX 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 HaAMpaBlieHO Ha (OpMHUpPOBAHUE OOIIMX KOMIIETEHIIUH,

BKJTIOUAIOIIMX B c€0d CIOCOOHOCTH:

OK 02. OcymecTBisiTh MNOUCK, aHAIW3 W HWHTEPOpPETALMIO HH(pOpMaLuy,
HE0OXOAMMOM ISl BBIMOJTHEHUS 3a/1a4 PO(hECCHOHATBHOMN 1EATENbHOCTH;

OK 03. [InanupoBaTh M pean30BbBIBaTh COOCTBEHHOE MNPOPECCUOHATBHOE U
JUYHOCTHOE Pa3BUTHE;

OK 06. IIposBiATh rpa’kJaHCKO-NTATPUOTHYECKYIO MO3HUIMIO, TEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJICHME HA OCHOBE TPAJAMIMOHHBIX OOIIEYETOBEUYECKUX LIEHHOCTEH,
MIPUMEHSTh CTaHJIaPThl aHTUKOPPYNIIMOHHOTO MTOBEICHHUS;

OK 09. Hcnonws3oBarh HMH(MOpPMAIMOHHBIE TEXHOJOTUU B MPOGeCcCHOHATBHON
NESATEIBHOCTH.

B pesynbrate ocBoeHUs yueOHOUM MUCHUIIUHBI O0YYaIOIMUNACA JOJIKEH JOCTUYb
CJIEIYIOILME PE3YIIBTATHI:

JIMYHOCTHbIE!

— c(hOPMHUPOBAHHOCTh TMPEACTABICHUI O MAaTeMaTHKE KaK YHUBEPCAIbHOM
A3bIKE€ HAyKH, CPEJCTBE MOJCIMPOBAHUS SBJIEHUNW W NPOLECCOB, UAECSIX U METOAAX
MaTeMaTUKH;

— MOHMMAaHWE 3HAYUMOCTH MATEMaTHKHU ISl HAy4HO-TEXHMYECKOIO Iporpecca,
c(OPMUPOBAHHOCTh OTHOLIEHHS K MAaTeMaTHKe KaK K 4YacTH 0OIledyesoBeYeCKon
KyJIbTYpbl Y€pe3 3HAKOMCTBO C MCTOPHEW Pa3BUTHS MATEMaTUKH, 3BOJIIOLMEN
MaTeMaTUUYCCKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa)KEHUS,
AITOPUTMHYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM ISt
Oynymied mpo@ecCHOHATILHON JIESITeNbHOCTH, IJs TPOJOJDKEHUsT oOpa3oBaHMs U
caM0o00Opa30BaHMUS;

— OBJIQJICHME MAaTeMAaTHMYECKUMHU 3HAHUAMH WU YMEHUSIMU, HEOOXOJIMMBIMU B
MOBCEHEBHON KU3HU, IS OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHbBIX AUCIUIUIMH U
JUCHUIUIMH MPO(PECCHOHANBHOIO LHUKIA, IS MOJTydeHus: oOpa3oBaHUsl B 00JIacTAX, HE
TpeOyIOIUX yriy0IeHHON MaTeMaTH4eCKO MOArOTOBKH;

— FOTOBHOCTb M CITIOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOpa30BaHMIO, Ha
NPOTSKEHUHM BCEH JKM3HHU; CO3HATENbHOE OTHOILIEHHE K HEMPEPHIBHOMY 0Opa30BaHUIO
KaK yCIIOBUIO YCIIENTHOM MPOeCCHOHAIBHON 1 OOIIECTBEHHOM JESITENBHOCTH;
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— FOTOBHOCTbh M CHOCOOHOCTH K CAMOCTOATEIHHONW TBOPUECKON M OTBETCTBEHHOU
NEATEIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
o0Opa3oBaTenbHOM, 00IECTBEHHO MOJIE3HOM, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U
APYTUX BUJAX AEATEIbHOCTH,

— OTHONIEHHE K Npo(decCHOHaTBbHON EATENHbHOCTH KaK BO3MOMXXHOCTH y4acTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;

MeTanpeaMeTHbIe:

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

- UCIIOJIB30BAaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTMIKEHUS ITOCTABJICHHBIX
neie W peanusaluu IJIAaHOB JIEATENbHOCTH; BBIOMpATh YCICUIHBIE CTpaTeruu B
Pa3INYHbIX CUTYaLUSX;

— YMEHHE MPOAYKTHUBHO OOMIAThCS M B3aUMOJEHCTBOBATb B IPOLIECCE
COBMECTHOM JAEATEIBbHOCTH, YYUTHIBATh MO3ULMM APYTMX YYACTHUKOB AECATEIBHOCTH,
3¢ PekTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUEC HaBbIKAMU I[I03HABATEJIbHOM, Y4YEOHO-HCCIEA0BATEIbCKON U
IIPOEKTHOMH 1eATEIbHOCTH, HaBbIKaMH pa3pelieHus poosieM; ClIoCOOHOCTh U TOTOBHOCTh
K CaMOCTOSTEJIbHOMY IOMCKY METOJOB PEIICHUSA IPAKTUYECKUX 3ahad, IPUMEHEHUIO
PAa3IMYHbIX METOJOB IIO3HAHUS;

- TOTOBHOCTh UM CIHOCOOHOCTH K CaMOCTOSITENIbHOM HMH(OpPMALMOHHO-
IIO3HABATEIIbHOW JIESATENBHOCTH, BKJIIOYAsl YMEHUE OPUEHTHPOBATHCS B Pa3JIMYHBIX
MCTOYHHMKAX MH(QOpMaLUU, KPUTUUECKU OLICHUBATh U UHTEPIPETUPOBATH HHPOPMALIUIO,
MTOJIYyYaeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB;

— BJIAJICHUE SA3BIKOBBIMH CpPEIACTBAMHU: YMEHHUE SCHO, JIOTUYHO W TOYHO
U3JIaratb CBOK0 TOYKY 3PEHHUsA, HCIIOJIb30BaTh aJCKBATHBIC S3BIKOBBIC CPEACTBA; —
BJIa/ICHUE HaBbIKAMU II03HABATEIbHOW pe(IEKCUU KaK OCO3HAaHHS COBEPIIAEMbIX
JNEUCTBUN U MBICIIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUI CBOETO
3HAHMS U HE3HAHMS, HOBBIX [I03HABATEIIbHBIX 33724 U CPEICTB ISl UX JOCTUKECHUS,

- LeJIEYyCTPEMIICHHOCTh B TOUCKAaX U MPUHATUHU PEIeHUH, COOOpPa3uTEIbHOCTh
U UHTYMUIMS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX  MPEACTABICHUI;  CIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

NpeaMeTHbIE:

- c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHKe KaK YacTh MHUPOBOMU
KyJbTYpbl U MECT€ MaTeMaTHKd B COBPEMEHHOH NMBWJIM3ALMM, CHOCOOAX OMHUCaHUs
SIBJICHMM PEAJIbHOIO MAPA HA MATEMAaTUYECKOM SI3BIKE;

— Cc(OpPMUPOBAHHOCTb TPEJACTABICHUA O MAaTeMaTUYECKUX TMOHATHUAX Kak
BOXHEUIIINX MAaTEMaTHYECKUX MOJENAX, MO3BOJSIOUIMX OIKUCHIBATH M HU3y4aTb pPa3HbIC
MPOLECCHl W SIBJICHHS; ITOHMMAHUE BO3MOKHOCTH aKCHOMATHYECKOIO IOCTPOEHUS
MaTEMATUYECKUX TEOPUH;

— BJIQJICHHE METOJAMM JI0KA3aTEJIbCTB M AJTOPUTMOB PELICHUS, YMEHHE HX
MIPUMEHSTH, IPOBOJIUTH JI0KA3ATEIIbHBIE PACCYKIEHUS B XOJI€ PELICHUS 3aa4;



— BJIQJICHME CTAHAAPTHBIMM  IPUEMAaMU  DPEIIEHUS  pPAlUOHAIBHBIX U
UPPALMOHAIBHBIX, IMOKA3aTEJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHUU U
HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAHUE TI'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM
Yucie I [IOUCKA IyTH PELICHUS U WIUTIOCTPALIMY PELIECHNs] YPaBHEHUN U HEPABEHCTB;

— c(OpPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMATHYECKOTO
aHaJlu3a U UX CBOWCTBAax, BJIAJICHUE YMEHUEM XapaKTepHU30BaTh MOBEJIEHUE (YHKIU,
UCIIO/Ib30BaHUE ITOJIYYECHHBIX 3HAHUH JUIs ONMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

— BIIQJICHHE OCHOBHBIMH IIOHATHUSAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpUYecKux (Urypax, HUX OCHOBHBIX CBOMCTBaxX; C(HOpPMHUPOBAHHOCTh YMEHHUS
pacrno3HaBaTh T€OMETpUYEecKUe (UTYphl Ha UYepTekax, MOACIAX U B PEATbHOM MHDE;
NPUMEHEHUE W3YYCHHBIX CBOMCTB TeoMeTpuyeckux ¢Guryp u (GopMmyn Ais perieHus
reOMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COACPIKAHUEM;

— Cc(pOpPMUPOBAHHOCTh MPEJCTABICHUI O TMpoIeccax M SBICHUSNX, HMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEalbHOM MMUPE,
OCHOBHBIX IIOHATHUAX DIEMEHTAPHOW TEOPUM BEPOSTHOCTEH; YMEHHUW HAXOIAUTb U
OLICHMBATh BEPOATHOCTH HACTYIJICHUS COOBITUH B MPOCTEUIIUX MPAKTUYECKUX
CUTYyalsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHbIX BEJINYUH;

— BJIAJICHUE HAaBBIKAMU HCIIOJIb30BaHUs I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIpU
pelLIeHnH 3aaa4.

1.4. KosimyecTBO 4aCOB HA OCBOEHHE MPOTPaAMMbl Y4eOHO# THCHUILIHHBI:
MakcumanbHOU yaeOHOM Harpy3ku o0yuaroiierocs: 258 4ac, B TOM 4HCIIe:
—  0o0s3aTenbHOM ayIUTOPHOU yueOHOM Harpy3ku oOyuatomierocs: 234 Jaca.



1. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCIUILIVHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero mo nporpaMme JAMCHUIINHbBI) 258
KOHCYJIbTAIIIH 12
IPOMEKYTOUHAs aTTECTALUs 12
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:
JICKIIMH, YPOKH 214
MIPAKTUYECKHE 3aHATUS 20
[IpomesxyTounas arrecranus B popme:
| cemecTp - aK3aMeH
Il cemecTp - sK3ameH




2.2 TemaTn4yeckui JIAH U cofep:kanue ydyeOHoi qucuuniauasl OY /1.04 MartemaTnka

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUEe O06bem yacoB YpoBeHb Koabi
pa3/iesioB M TeM 3aHATHSA, CAMOCTOSAITEIbHAs padoTa o0yualouierocs, Kypconasi padora OCBOEHHSl | KOMIIeTeHLHIA,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBHM C Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMeHT
MPOrpaMMbl
1 2 3 4 5
BBenenne Conep:xaHue yueOHOr0 MaTepUaa 2
MaremaTuka B  Hayke, TEXHUKE, HKOHOMHKE, HH()OPMAIIMOHHBIX 2 1
TEXHOJIOTUSIX W TPAKTUYECKOH nestenpbHOCTH. Llenm w 3amaum m3ydeHus
maTematuku npu ocsoenuu npodeccuii CI10 u cnenmansuocteit CI10.
Paznen 1 AJITEBPA 112 0OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nousitus 0 | /leficTBUTENbHBIC YKCIIA. 2 1,2
qmcie Ilenble ¥ palMOHAIBLHBIE YHCIIA. 2 1,2
[TpuG>xeHHBIC BEIYMCIICHHUS. 2 1,2
KommekcHble yncia. 2 1,2
Tema 1.2. Copepxanue yueOHOIro MaTepuaJa 24
Kopuu, crenenu u CreneHu ¢ JeHCTBUTENLHBIMA MTOKa3aTesiMu. CBoIMCTBA CTENEHH C 2 1,2
JIorapumsbl JIeCTBUTENIbHBIM NTOKA3aTEJIEeM.
CreneHu ¢ pallMOHAJIbHBIMU TOKA3aTENSIMU, UX CBOMCTBA. 2 1,2
Kophu u crenenu. KopHu HatypanbHOH cTENEeHH U3 YMCHIa U UX CBOMCTBA. 2 1,2
[TpeoOpa3oBanue panMOHATBHBIX, UPPALIMOHATIBHBIX, CTEIIEHHBIX U 4 1,2
MIOKA3aTeJIbHBIX BHIPAKEHUH.
Jlorapudm. Jlorapudm yrciaa. OCHOBHOE JOrapru(PpMHUECKOE TOKAECTBO. 2 1,2
JlecaTHYHBIE U HATYpaJIbHBIE JTOTapHU(MBI.
[TpaBuna geiictBuii ¢ norapudmamu. Ilepexo K HOBOMY OCHOBaHHUIO. 2 1,2
[TpeobpazoBanue orapuMUIECKUX BHIPAKEHUH. 4 1,2
ITpeoOpa3oBanue aaredpandyecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel 2 1,2
Pa3putue noustus o yncie. Kopuu, crenenu u jorapumsl.
Tema 1.3. Copnepxxanue yueOHOro MaTepuaJa 8




DyHKIHUHU, UX Oynkuuu. OOnacTh ompeneneHuss M MHOXKECTBO 3HAUYeHUH; Tpaduk 2 1,2
cBoiicTBa u rpaduku | QyHKUIUHU, T1OCTpoeHHe TpadukoB (GYHKIUN, 3aJaHHBIX PpPa3IUYHBIMU
CIOCOOAMHU.
CaoiicTBa byHKIMH. MOHOTOHHOCTD, YETHOCTb, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTH, MEPHOANYHOCTD. [IpoMeXyTKkH BO3pacTaHus U yOBIBaHMUS,
HanOoJIbIlIee W HAMMEHBIIEE 3HAYCHUsS, TOYKU IKCTpemyMma. [ 'paduyeckas
UHTEpIpeTays.
[Ipumepsl (QyHKIMOHATBHBIX 3aBUCHUMOCTEH B pEaJbHBIX IIpoOIeccax M 2 1,2
sABNeHUAX. Apudmernyeckue onepanuu Han QyHKuusMu.  CroxHas
byaknus (kommno3uius). [loHsTre 0 HENMPEPHIBHOCTH (HYHKIIHH.
Oo6patubie pynkmun. O61acTh onpenenacHus U 00JacTh 3HAYCHUI 00PATHOM 2 1,2
dbyukun. ['paduk obpatHoit pyHKIMN.
Tema 1.4. Coaep:xanue yueOHOTr0o MaTepHaJia 18
OcCHOBBI Pannannas mepa yrna. BpamatenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CuHycC, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIA. 2 1,2
OcHoBHbBIE TOHATHS 3HaKH, YMCIOBBIC 3HAYEHUS M CBOMCTBA TPUTOHOMETPHUYECKUX (DYHKITHIA. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXK/IESCTBA. 2 1,2
Dopmynbl puBeAeHUsA. MexcecCHOHHAs aTTeCTaIusl. 2 1,2
CuHyc, KOCUHYC U TAHT'€HC CYMMBI M Pa3HOCTH JIBYX yI0B. DOpMYIIbI 2 1,2
CJIO)KEHHUSI.
CHHYC ¥ KOCHHYC JBOMHOIO yrija. 2 1,2
®Popmynsl ynBoeHus. @opmyibl HOJOBUHHOIO yria. 2 1,2
IIpakTuyeckoe 3ansitue Ne2 2 1,2
OcCHOBHBIE IOHATHUS TPUTOHOMETPUH. OCHOBHBIE TPUTOHOMETPUYECKHE
ToXkaecTBa. Pemenne 3axau
Tema 1.5. Copepxanue yueOHOIro MaTepuaJa 10
IIpeodpa3oBanus [TpeobpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE. 2 1,2
npocTedmux [TpeoOpazoBanre MpOU3BEICHUS] TPUTOHOMETPUYECKUX (DYHKIIUN B CYMMY.
TPUTOHOMETPHYECKHX | BripakeHne TpUTOHOMETPUYECKUX (DYHKIHMIA Yepe3 TAHTeHC TTOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKcuHyc, apKKOCHHYC, apKTaHreHc uncia. [Ipocreiinime 2 1,2
TPUTOHOMETPHYECKHE YPABHEHUSI.
[Ipocreiimme TPUTOHOMETPHUIECKHE HEPABEHCTRA. 2 1,2
IIpakTuyeckoe 3ansitue Ne3 2 1,2

[TpeoOpa3oBanus MpOCTEHIINX TPUTOHOMETPUUYECKUX BhIpakeHH. Pemenue
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB.
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Tema 1.6. Coaep:xaHue y4eOHOI0 MaTepuaJia 10 OK 02,03,06,09
Crenennsie, CreneHHbIC, TTOKa3aTeNIbHBIC U JTorapudMuueckue GyHnkiuu. OnpeneneHus, 2 1,2
NoKa3aTejbHbIe, UX CBOMCTBA M IrpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue Gynkimu. OnpenencHus, uX CBOUCTBA U rpadHKH. 2 1,2
TpUroHoMerpuueckue | [IpeodpasoBanus rpaduxos. [lapamienbHblil mepeHOC, CAMMETPHS 2 1,2
¢ynkuun. OOpaTHbIe | OTHOCHTEIBLHO OCEH KOOpAWHAT U CUMMETpPUS OTHOCHUTEJILHO Hadaia
TPUTOHOMETPHYECKHE | KOOPAUHAT, CAMMETPHS OTHOCUTEIBHO NPAMOMN Y = X, PACTSKCHUE U CKATHE
[(VEINT BJI0JIb OCEH KOOP/IMHAT.
OO6patHble TPUTOHOMETpUYECKHE (QYHKIIUU 2 1,2
IIpakTuyeckoe 3ansitue Ned 2 1,2
HccnenoBanue ¢pynkuuu. [loctpoenue u nmpeodpa3oBanus rpagukos
(GYHKLUH C HCIOJIB30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 20
YpaBHeHus u VYpaBHeHuUs U cucTeMbl ypaBHeHuM. HepaBeHcTBa. PaBHOCHIBHOCTB 2 1,2
HEepaBeHCTBa ypaBHEHM, HEpaBeHCTB, cucTeM. OCHOBHBIE IPUEMBbI UX PELICHUS
(pa3nokeHue Ha MHOXKHTENH, BBEICHUE HOBBIX HEU3BECTHBIX, TIOJICTAHOBKA,
rpaduIeCKUii METO.).
Hcnonp3oBaHue CBOMCTB U IpauKoB (PyHKUUI IpU PELLIEHUU YpaBHEHUH U 2 1,2
HEepaBeHCTB. MeTo/1 MHTEpBAJIOB.
PanmonanbHbIe, MppallMOHATIBHBIC YPAaBHEHHSI, HEPABEHCTBA U CHCTEMBI. 2 1,2
Iloka3zaTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHUs U HEPABEHCTBA. 2 1,2
TpuroHoMeTpuyeCcKrue ypaBHEHHUSI. 2 1,2
TpuronomeTpruyecKkrue HepaBeHCTBA. 2 1,2
N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUH 2 1,2
yYpaBHEHHIA U HEPABEHCTB C IBYMs IEPEMEHHBIMH U X CHCTEM.
IIpakTuueckoe 3ansitue NeS 2 12
YpaBHeHus u cucteMbl ypaBHeHUH. HepaBeHcTBa. Mcnosib30BaHuE CBOWCTB
U rpadukoB GyHKIMN NPU pelieHUN YPaBHEHUI U HEPABEHCTB.
IToBTOpEHue [ToBTOpEHME TEM: KOPHH, CTeNeHH U Jorapudpmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUYECKHE TOXKIECTBA.
KoncyabTanuu 6
IIpomeskyTOUHas aTTECTAIUS — IK3aMEH 6
Paznen 2HAYAJIA MATEMATHYECKOI'O AHAJIM3A 42
Tema 2.1. \ Conep:xanue yueOHOro MaTepuaJia 4 OK 02,03,06,09
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MocaenoBareabHocTu | CriocoObI 3aaHNs U CBOIMCTBA YUCIIOBLIX MTOCHERoBarebHOCTed. [loHaTue o 2 1,2
npezene nocieaoBaTeabHocTH. CyliecTBOBaHUE Mpeieaa MOHOTOHHON
OrpaHUYEHHON NOCIE0BATEIHHOCTH.
CyMMHpOBaHHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMEeTPUYECKasi MPOTPECCHs] U €€ CYMMA.
Tema 2.2. Conep:xaHue yueOHOIro MaTepHaJia 20
IIpounsBonnas [TonsiTHEe O MPOU3BOAHON (PYHKIINH, €€ TECOMETPUIECKUNA U PU3MUECKUI 2 1,2
CMBICIL.
ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHMSI, YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
YpaBHeHUEe KacaTeIbHOU K rpaduKy HYHKITHH. 2 1,2
ITpousBoHbIe 00paTHON (YHKIIMU M KOMIIO3ULIMU (PYHKITHH. 2 1,2
[TpousBoHas CIIOKHON (QYHKIIHH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUECKU U PU3MUECKUN CMBICIT. 2 1,2
HaxosxJieHue CKopoCTH JUlsl ITpolecca, 3alaHHoro (opMysioi 1 rpaukoMm.
[TpuMeHeHne TPOU3BOTHOM K MCCIIETIOBAHNIO (DYHKIIMIA U TIOCTPOCHUIO 2 1,2
rpaduKoB.
[TpuMepbl HCTIOTB30BaHMS TPOM3BOIHON JJIST HAXOXKICHUS HAWITYUIIETO 2 1,2
pelleHNs] B IPUKJIAIHBIX 3a/1a4ax.
IIpakTHuyeckoe 3ausirue Ne6 2 12
ITocnenoBarensHOCTH. [IpOon3BOIHAS.
Tema 2.3. Copepxanue yueOHOIro MaTepuaJa 18
IlepBooGpa3znas n ITepBooOpa3Has u UHTErpal. 2 1,2
HHTErpaJ Tabnuia nepBooOpa3HBIX. 2 1,2
Heonpenenennslit unTerpas. 4 1,2
Onpenenensblii uaTerpan. Popmyna Hetotona—JlelibHuna. 4 1,2
[IpumeneHue onpeneneHHOTo HHTErpajia A HaX0XKICHUsI TUIOIaIN 2 1,2
KPUBOJIMHENHOMN TPAIlCLIUH.
[TpuMepbl IprMeHEeHNs] UHTerpajia B pU3HKe U TEOMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne7 2 1,2
ITepBooOpaznas u unterpan. @opmyna Hetotona-Jleitbnuna.
Paznen 3 TEOMETPUSA 64
Tema 3.1. Copepxxanue yueOHOro MaTepuaJa 16 0K 02,03,06,09
Koopaunatel u [TpsimoyronbHast (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPBI DopMysia pacCTOSIHHUSI MEXY ABYMsI TOYKAMHU.
YpaBHeHus cepbl, IOCKOCTH U MPSIMOH. 2 1,2
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BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTsl BeKTOpa. 2 1,2
CrioxeHue BEeKTOPOB. 2 1,2
YMHOXEHHE BEKTOpa Ha YKCII0. PaznojkeHne BEKTOpa 1Mo HanpaBiICHUSIM. 2 1,2
VYron mexxay nBymsi BekTopamu. IIpoekius BeKTopa Ha oCh 2 1,2
CxajsipHO€ MPOU3BEJICHUE BEKTOPOB. 2 1,2
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB NPHU PEIICHHH MATeMaTHUECKUX U 2 1,2
NPUKJIAJHBIX 33/1a4.

Tema 3.2. Coaepxxanue yueOHOIro MaTepuasa 22

IIpsimMble 1 mIockocTH | B3aumHoe pacnonoxeHne IByX NpsIMbIX B IPOCTPAHCTBE. 2 1,2

B IPOCTPAHCTBE ITapaJju1eIbHOCTH IPSIMOM U INTOCKOCTH. 1lapaienbHOCTh IIIOCKOCTEN. 2 1,2
[leprieH IUKyYIAPHOCTD MPSMOM U TIIOCKOCTH. 2 1,2
IlepnieHuKynsp ¥ HaKJIOHHAs. MeXCcecCHOHHas aTTecTalusl. 2 1,2
Yroa Mexxay npsiMOd U TIOCKOCTBIO. 2 1,2
JIByrpaHHblil yroja. Yroa Mex1y MIOCKOCTSIMHU. 2 1,2
[lepneHAUKYISIPHOCTD JBYX IJIOCKOCTEH. 2 1,2
['eomerpuueckue nmpeodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN EepeHocC, 2
CUMMETPUS. OTHOCUTEJIBHO IJIOCKOCTH.
[TapannensHoe npoekTHpoBanue [1nomane opTOroHabHONW NPOEKIHH. 2 1,2
M300paskeHre mpoCTpaHCTBEHHBIX (PUTYD. 2 1,2
IIpakTHuyeckoe 3ansitue Ne8 2 12
Koopannats! 1 BeKTOpsL.IIpsMBIE M TUIOCKOCTH 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 HaknoHHast mpusma. [lpaBunbHas npusma. 2 1,2
[Tapamenenunen. Kyo
ITupamupa. [lpaBuibHas nupamuaa. Y ceyenHas nupamuna. Terpasap. 2 1,2
Cummerpuu B KyOe, B apajjienenumnese, B npuzMe u nupamujae. CeueHus 2 1,2
KyOa, MPU3MBbI U IUPAMHU/IBL.
[IpencraBienue o npaBUIbHBIX MHOTOIPaHHUKAX (TETpa3ap, KyO, OKTasap, 2 1,2
JOICKA’AP U UKOCADIP).

Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 8

Teaa n nosepxnocrn | [lwmnap. OcHoBaHue, BEICOTa, OOKOBas MOBEPXHOCTh, 00pasyrolas, 2 1,2

BpallleHus pa3BepTKa.
Konyc. OcHoBaHue, BbICOTa, O0OKOBasi IOBEPXHOCTh, 0Opasyrorasi, 2 1,2
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pa3BepTKa. Y CEUECHHBIN KOHYC.

OceBble CEUCHUS U CEUCHMUS, TapaJlJICIbHBIC 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 m3mepenne. Marerpanbuas ¢popmyna oobema. opmyns 2 1,2
reoMeTpuM o0beMa Ky0a, IpsIMOYrOJIbHOIO MapajuleenuIead, IPU3Mbl, IUINHAPA.
®dopmynbl 00beMa MHUPAMUJIBI M KOHYca. DOPMYIIBI ILIONIAIA TOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o0beMa mapa u iomaay chepsl.
[Tono6ue Ten. OTHOIIECHHS TTONIAIeH TOBEPXHOCTEH U 00bEMOB MOA00HBIX 2 1,2
TEJL
IIpakTHyeckoe 3aHsiTHe Ne9 2 1,2
MHororpansuky. Tena u MoBepXHOCTH BpaieHus. M3mepenus B
reOMETPUH.
Paznea 4 KOMBMHATOPUKA, CTATUCTHKA 1 TEOPUS BEPOSITHOCTEMN 20
Tema 4.1. Coaep:xxanue yueOHOro MaTepHaJia 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE IOHATHSA KOMOMHATOpUKH. Pa3melienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYETaHusl.
3ajaun Ha TOJICUET YKCIIa Pa3MEIEHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Pemienue 3a1a4 Ha nepe0op BapuaHTOB.
®opmyna 6unoma HerotoHa. CBolicTBa OMHOMUHATIBHBIX KO PHUIIMEHTOB. 2 1,2
Tpeyronpnauk I[lackais.
Tema 4.2. Copepxanue y4eOHOro MaTepuasa 6
DJIeMeHTbI TeOpHHU Co0blITHE, BEpPOSITHOCTh COOBITHS, CII0)KEHUE U YMHOKEHUE BEPOSATHOCTEH. 2 1,2
BePOSITHOCTEI [ToHsATHE O HE3aBUCUMOCTHU COOBITHH.
JrckpeTHas ciiydaliHasi BEJIMUMHA, 3aKOH €€ pacrpenencHus. YucmoBbie 2 1,2
XapaKTEePUCTUKH TUCKPETHOHU ciiydaifHoll BenmnuuHbl. [loHsATHE 0 3aKOHE
OOJIBIINX YHCEI.
Pemenue npakTHuecKux 3a7ay Ha HAX0XKJICHUE BEPOSTHOCTH COOBITUS U 2 1,2
YHUCJIOBBIX XaPAKTEPUCTHUK JUCKPETHOM CIy4aliHOW BEJIMYUHBI.
Tema 4.3. Copepxanue y4eOHOIo MaTepuaJa 8
JIEeMEHTBbI [TpencraBnenue qaHHbIX (TAOJIUIBI, JUArpaMMBbl, TpapUKH) 2 1,2
MaTeMaTH4eCKOoi ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apu(PMETHUUECKOE, MEaHa. 2 1,2
CTAaTUCTHKHU [TonsTHE 0 33/1a4ax MaTeMaTUYECKON CTaTUCTUKH. PeleHne mpakTHyecKux 2 1,2
3aj1a4d C MPUMEHEHHEM BEPOSTHOCTHBIX METOIOB.
IIpakTyeckoe 3anstue NelQ 2 1,2

DneMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH U MaTeMaTHYECKOM
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CTaTUCTHUKH.

IloBTOpPEHME IToBTOpenue Tem: OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAeCTBA. Pemenne 6 1,2 OK 02,03,06,09
YpaBHEHUH, CUCTEM YPAaBHEHUU U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Has U MHTErpall.

KoncyabTanuu 6

IIpome:xyTOUHAsI ATTEeCTALMA - IK3AMEH 6

HToro mo iucuuniinHe: 258
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3.VCJIOBUSI  PEAJU3ALIMA  TPOTPAMMBI  YUEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecne4eHNI0 y4eOHOM M CHUIINHBI:

Peanuzarus nmporpaMMbl JTUCIUIUIMHBEI TpeOyeT HaMU4Hs yueOHOro KaOuHeTa
MaTEeMaTHKU ISl TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THUIMA, MPaKTHYECKUX
3aHATUN, B TOM 4YHUCIIE€ TPYIIOBBIX, WHIAUBUAYAIbHBIX, MHUCBMEHHBIX, 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-HArJIsiAHBIE  TOCOOus,
o0ecrieunBaIIMe TEMaTHYECKHEe WLIIOCTpalMu 1o pabodeil mporpamme
JUCIHUIUIMHBI, B TOM 4YHCJE, BHJIE0-ayAHO MaTepHalbl, KOMIIbIOTEPHBIC
MPE3CHTAIINH.

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

3.2. YuyeOHO-MeToaMuYeckOoe M HHPOPMALMOHHOE obecledeHue
peau3anuu y4eOHOoi TUCIHNIHHBI
OcHOBHbBIE YUeOHbIe U3TaHUs
1. bammakoB, M. M. Martematuka: ydeOnuk /M.U. bammakos.- 2-e u3n., crep.-
M.: KHOPYC, 2019.- 394c.- (CTIO) https://www.book.ru
2. boromonos, H.B., Camoiinenko, I1.1. Matemaruka: yaeonuk mis CIT1O /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.: FOpaiir,
2019.- 326¢.- (ITpodeccuonansuoe obpa3zoBanue). 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 0Opa3zoBanue). 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 uszn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiiT,
2020. — 280 c. — (ITpodeccuonanbHoe oopazoBanue) https://urait.ru
JlonmosiHUTEIbHBIE YUeOHbIEe U3IaAHMS
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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 ananmuza: ydeOHOe mocoOue s
cpea”ero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2020. — 240 c. — (IIpodeccuonanbroe oOpazoBanue). —
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  1ocoOMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3natensctBo HOpaiiT,
2020. — 439 c.— (IIpodeccuonanbroe 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 CcpeaHero  npodeccHoHaIbHOTO — 0Opa3oBaHus /
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: anredpa ¥ Havajla MaTeMaTUYECKOr0 aHallu3a, TeOMETPUS JJis
npodeccuil ¥ cnenualbHOCTEN COoIMaIbHO-dKOHOMUYecKoro mpoduiis/ I'yces B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e u3g. ctep.— M.: Akanemus, 2018.-
416 c. https://academia-library.ru

HNHuTepHer-pecypcsl
10.. www.fcior.edu.ru (PenepanbHbiii IIEHTP HHHOPMAITHOHHO-00Pa30BaTEIIEHBIX
pecypcoB (OLIUOP)).
11. www.school-collection.edu.ru (Equnast KoJIeKIus mugpoBbIX
00pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3oBatenbHbiii opTan «Ydeda»: « YpOoKm» (WWWw.
uroki. ru)
MeToauyeckue ykazaHusi s 00y4awIIUXCS MO  OCBOEHUIO
AUCHUNITIHHBI
13. Meroaudeckue ykazaHUs JJIs1 00YUYarOIIUXCS IO BBITTOTHECHUIO MTPAKTHUYECKUX
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 W HHTEPIPETAINi0 WHGOPMAIMH, | KOHTPOJIb:
HEOOXOIUMOM TSI BRITIOTHEHUS 3371249 TPO(EeCCUOHATTLHON e TEIIbHOCTH. - OIIPOC YCTHBIM
OK 03. [InanupoBaTh M peaiM30BbIBaTH COOCTBEHHOE MpodecCHoHaIbHOE U | ((DpOHTAIBHBIN);
JUYHOCTHOE Pa3BUTHE. - TECTUPOBAHUE;
OK 06. IIposBiATHL rpaXkAaHCKO-IIAaTPUOTUYECKYIO MO3UIIUIO, | - BHIIOJHEHHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJCHHE HAa OCHOBE TPATUIIMOHHBIX | MUCHMEHHOMN
0011e4eI0BeueCcKUX [EHHOCTEH, MIPUMEHSITh CTaHIapThl | paboTHI;
AHTUKOPPYIIIMOHHOTO TTOBEICHUS - BBITIOJTHEHUE
OK 09. Ucnonps3oBaTe HHGOPMAIIMOHHBIE TEXHOJIOTUU B IPO(HECCHOHATBHON | MPAKTUYECKOM
JIeSATEIbHOCTH. padoThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUyaTTbHA

- c(OPMHPOBAHHOCTh TPEJCTABICHH O MaTeMaTHKe KakK YacTH
MHUPOBOM KYJIBTYpbl U MECTE MATEMAaTUKH B COBPEMEHHOMN IMBUIIM3ALNM,
crioco0ax oNnucaHus ABJICHUN pealbHOI0 MUpa Ha MaTeMaTHYeCKOM

- c(OPMUPOBAHHOCTh TPEACTABICHUN O MaTEMAaTHYCCKUX TOHSTUIX
KaK BAKHEHMIIMX MATEMAaTHYECKHUX MOJEINSX, MO3BOJISIIOIIUX OMUCHIBATH U
U3ydaTb pasHbl€ IIPOLECCHl M SBJIEHUs; I[IOHUMAHHUE BO3MOXKHOCTHU
AKCMOMAaTUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPU;

- BJIAJICHUE METOJAaMHU JI0KA3aTeIIbCTB U  AJTOPUTMOB  pELICHUS,
yYMEHUE HUX IPUMEHATH, NIPOBOJUTH JOKA3aTEIbHbIE PACCYKIECHUS B XOZE
peuenus 3auag;

- BJIAJICHUE CTAaHAAPTHBIMU IIPUEMAaMU PELICHUsS pPALMOHAIBHBIX H
UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX
YpPAaBHEHUH W HEPABEHCTB, HX CHUCTEM; HCIIOJIB30BAHUE TI'OTOBBIX
KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHUCIIE JJI I10- UCKA IIyTH pPELIECHUS U
WJUTFOCTPALIMY PELICHUS] YPABHEHUI U HEPABEHCTB;

- C(l)OpMI/IpOBaHHOCTL 1np €JICTaBICHUI 00 OCHOBHBIX ITOHSTHSIX
MAaT€MAaTHYCCKOro aHajau3a H HX CBOﬁCTBaX, BJIaICHUC YMCHUCM
XapaKTCpU30BaTb IOBCACHUC q)YHKHHﬁ, HCIOJIb30BAHUEC IIOJYUCHHBIX

3HAHWUW [ ONTMCAHUS Y aHAJIM3a PEAIbHbBIX 3aBUCUMOCTEM;

— BJIaJICHUE OCHOBHBIMM IOHATHSAMH O IJIOCKMX M ITPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (PUTYpaxX, HX OCHOBHBIX CBOWMCTBAX;

- c(hOpMHUPOBAHHOCTh YMEHUS PACIIO3HABATh T€OMETPHUECKUE (PUTYPHI
Ha 4YepTekax, MOJCISIX W B pPEaJbHOM MHUpPE; MPUMEHEHHE H3YYEHHBIX
CBOICTB reoMeTpudecKkux Quryp u GopMmyIn JUisl perieHHs] TeOMETPUIECKUX
3a/1a4 1 3aJ1a4 C TPaAKTHYECKUM COJICPKAHUEM;

- c(hOpPMUPOBAHHOCTh TPEJCTABICHUH O TpoIeccax U SBICHUSX,
MMEIOLHUX BEPOSTHOCTHBIA XapaKTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B
peaTbHOM MUPE, OCHOBHBIX MOHATHUSX 3JIEMEHTAPHOU TEOPHH BEPOSTHOCTEN;
YMEHH HaxOJIUTh W OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHI B
MPOCTEUIINX NPAKTHYECKUX CUTyallUsIX W OCHOBHBIC XapaKTEPUCTUKH

s (hopma paboTHI)

[Ipomexyrounas
aTTecTauus B
dopme:

1 cemectp -
JK3aMeH

2 ceMecTp -
9K3aMeEH.

Meron
IIPOBEICHUS
IIPOMEKYTOUHON
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
[lokaszarenmn W KpPUTEPUM OLECHMBAHWS KOMIIETCHLIMM, ONMCAHHWE IIKAJI
OLICHMBAHUS coJIepkKaTcs B MpuioxeHuu 1.

KoHTpoJsibHBIE M TECTOBBIE 3aJaHUS
KoHTposnbHbIE 3a1aHus COIepKATCS B IpHIIOKeHUH 1.
MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OIPEACIAIOINE IPOLEAYPbl OLCHUBAHUA
3HAHMM, YMEHUH, XapaKTepU3yoIux (OpMUPOBAHNE KOMIETECHIINMI, COAepKaTCs
B nipwioxeHuu 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHBbIE CpeaCcTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OV /.04 MaremaTuka

1.1. ®opma npoMe:KyTOUYHOM aTTecTamum: 3Kk3aMeH (1, 2 ceMecTpsl).

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

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJabTAaTOB  BBIINOJHEHUS 3a/JlaHUNd  MPOMEKYTOYHOW  aTTecTaluu
00y4aroIuXCsl OCYLECTBIISIETCS HA OCHOBE CJIEYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITA, OOMIMX U MPOPECCHOHATBHBIX KOMIETEHIUH, MPOJeMOHCTPHUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OLCHKa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHA HOPOBOAHUTLHCA B
OTHOIICHMH Te€X KOMIIETCHUIUH, KOTOpble HeoOXomuMbl g 3(PGEKTUBHOTO BBIMTOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHMs 33JaHUN JOKHA 00Janarh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, TMPAKTUYECKOTO OMbITa, OOMUX U TPO(PECCHOHATBHBIX KOMIIETEHIIUN

00yJaromuxcs;

KOMIUJIEKCHOCTH OIIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJIHEHHUS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aJaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOoGecCHOHAIbHOW OpHEHTAlWU WU [PearoYTeHUuN
npenojaaBaresieil, OCyIECTBISIFOIINX KOHTPOJIb WIN aTTECTALIUIO.

[Ipy BbINOSHEHUH MPOLIEAYP OLEHKH 3aJaHUN HUCIHOJIB3YIOTCS CIENYIOIIUE OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METO/I pacyeTa CBOJAHBIX 0aslIoOB;

Pe3ynbTaThl BBINOJHEHUs 3aaHUN OIIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM MIKAJIBI YU€Ta PE3yJbTAaTOB B MSITH OAIbHYIO OLIEHOYHYIO HIKAITY:

Onenka KonnuyectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NMPAKTHYECKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

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

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

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

| cemectp
IMpumepHbIe BONPOCHI IS cOOeceT0BAHUS

1. L[CJ'IBIG U pallMOHAJIBHBIC YHCJIA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIe BEIYUCICHHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTEIIEHU U3 YUCIIA U UX CBOMCTBA.
CreneHu ¢ palioHaJIbHBIMU IT0KA3aTENIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapudm umncna. OCHOBHOE JIOrapu(pMHUUECKOE TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapr@mMoB.
1. Jlorapudm. JlecaTHUHBIC U HATYpATbHBIC JIOTAPU(PMBI.

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

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

14. TIpeoOpa3oBanue anreOpandecKux BBHIPAKECHUN.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIbHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIBHBIX U JIOTAPUPMUICCKUX BBIPAKCHUM.

18. Panmmannas mepa yrina. BpamareiasHoe JBUKCHHE.

19. Cunyc, KOCUHYC, TAHT'€HC M KOTAaHI€HC YHCIa.

20. 3HakW, 4YHCIOBBICE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTH
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOTO apryMEHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

25. CuHyC ¥ KOCHHYC JABOHHOTO yriia. @opMyJibl TOJIOBUHHOTO YIIa.

26. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BEACHUE.

27. TIpeobpazoBaHue MPOU3BEICHHS TPUTOHOMETPUUYECKIX (PYHKIIUN B CYMMY.

28. IIpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPHYECKHX (QYHKIUH dYepe3 TaHTeHC MOJOBUHHOTO
apryMeHTa.

30. ApKcHHYC, apKKOCHHYC, apKTaHT€HC YHUCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPAaBHEHHUS.

32. Ilpocreiimue TPUTOHOMETPUYECKIE HEPABEHCTBA.

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

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenue rpadukoB (QYHKIUH, 3aJaHHBIX Pa3IHYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

37. ®yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPAaHHMYEHHOCTb,
NEPUOTNIHOCTb.

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHHs, HauOoJsipllee U
HaMMEHBIIIee 3HAYCHUS, TOUKU IKCTpemMyMa. [ padudeckas HHTEpIpETanusl.

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

40. ®ynkuuu. [ToHsTHE O HENPEPHIBHOCTH (DYHKIUH.

41. Obpatnblie ¢pyHkuu. O6nacTe onpezeneHuss U 00JacTh 3HAUCHUN O0OpaTHOM
byHKINN.

42. O6patusie pynkiuu. Coiicta. ['paduk oOpaTHOH QYyHKITUH.

43. Jlorapudmuueckas GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapupmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

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

48. YpaBHEHHUS M HEPABEHCTBA CTETICHHOHN (DYHKITHH.

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

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

51. OO6usactp onpeneneHUs U MHOKECTBO 3HaueHUN GyHKIuH Y= {gX, e€ cBoiCTBa
u rpaduxk.

52. O06sacThb onpeAesieHus] 1 MHOKECTBO 3HaueHUN (pyHKIMU y= ClgX, e€ cBOMCTBa
u rpaduxk.

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

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. TIpeoOpazoBanus rpadukoB QyHkuuid. CUMMETpUs OTHOCHTEIHHO Hadaja
KOOpJMHAT.

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

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

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE IPHUEMBI UX PEIICHUS.

60. Cucremsl ypaBHeHUH. PaBHOCHIIBHOCTh CUCTEM ypaBHEHHU.

61. Cuctemsl ypaBHeHU. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PEUICHHUS.

63. HepaBencrtBa. PaBHOCUIIBHOCTD HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M TpagukoB (HYHKIMU TPU pEIICHUH YPAaBHEHHHA U
HEPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMH

. IlokasarenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

. I/I306pa)KCHI/Ie Ha KOOpI[PIH&THOIZ IIJIOCKOCTH MHOXXCCTBA peI_HeHI/II\/’I HCPaAaBCHCTB

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKUE 3alaHUA
Pa3BuTHe NOHATHS 0 YHCIE

1.

2.

3.
]

Z

Beruncnuts:
(1+)°
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
Haiigqure: 1 “=
KopHu, crenenn u jorapupmbl
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1. Brerunciure |095|0g2|0g3|092512
3 445
2. Brrancaure 2 2131

1 1
3. Beruucnure E|0g47+|0g432—§|0g428

4. Brrancnure |0g312—%|ogg32+%|0g36

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— .
1. Haiitu 3HaK 4ucia 3 . OTBer o0OoCHYiATE.

Haiiru 3uak uncna Ctg28() . Otser oGocHyiire.

2T
o Cos— o

3. Haiinure 3Hak yncna 6 . OTBeT oOoCHYiiTE.

4. Jlokaxure, uro LY * 0 — SIN*@ =1g*a - sin*a

DyHKIUH, UX CBOIICTBA U rPaUKH

1. [Toctpouts rpaduk GyHKIUN

y=x3

2. [Toctpouts rpaduk GyHKIUN

1
y=x4++1
ix
F= : .
3. Hana ¢pyHKIHS x+2 | Haiftu 3HaueHns (GyHKIMH B TOUKAX -
1
1, -, 10
- 2 _
4. HaiiTi 06acTh onpenenenus QyHKuy » In x* —6x+10)
YpaBHeHus U HepaBeHCTBA
T j—

1. Pemmre ypaBHeHne COS ( X+ 5) =1

2 Pemmmre ypaBHenue 3tg (3X + %) = —\/§

3. Penmte ypasrHenne 1—tg”x = 2tgx

—1
4 Pemmre ypaBHeHne COS (1— X) =3
Il cemecTp

IIpumepHBbIe BOpOCHI 115 codece OBaHNS

1. CrocoOs! 3amaHus ¥ CBOMCTBA YMCIIOBBIX IIOCIIEN0BATEILHOCTEN.

2. CyMMupoBaHue NOCIEN0BATENBHOCTEN.

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

4. [TonsaTHe 0 MPOU3BOJHON PYHKIUH, €€ PU3HUECKUI CMBICI.

5. VYpaBHeHHE KacaTelbHONW U HOPMAIIH K rpaduky GyHKIUH.

6. IIpon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

8. [IpumeHeHHe NPOU3BOAHON K HCCIeNOBaHHUI0 (YHKUUNH M TOCTPOCHUIO
rpaduxosB.

9. IIpumepsl UCHONB30BaHUS MPOM3BOAHOM JUIsl HaXOXKIEHUS HAWITYYIIETo
pellieHus B MPUKIAIHBIX 3aauax.

10.  Bropas npousBojHas1, €e TeoMeTpuueckuii cMmbicn. Haxoxaenue ckopocTu

JUTS TIpoliecca, 3aJlaHHoro (popmyioit u rpaduxom.

22



11. Bropas mpousBogHas, ee ¢(uzmueckuii cmpicia. HaxoxkneHue ycKopeHus
JUTS TIpoliecca, 3aJlaHHoro (popmyiioit u rpaduxom.

12. IlepBooOpa3nas u unterpai. CoiicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

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

15. [IpuMeHeHHe ONpENENeHHOr0 WHTEerpaja s HAaXOXACHUS IUIOIIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHBIE  TOHATUS ~ KoMOuHaTOpukH. Pasmemenus. CoderaHwus.
[TepecTanoBKM.

17. 3ajaud Ha TMOJCYET YHUCiIa pPa3MEIECHUN, MEepPEeCTaHOBOK, COYETaHUMU.
Pemienue 3aau Ha nepeGop BapuaHTOB.

18. ®opmyna 6unoma HetoToHa. CBoiicTBa OMHOMHHAIBHBIX KO3(DPHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKCHHE U YMHOKCHHE BEPOSITHOCTCH.

21. [Ipencrarnenue NaHHBIX (TAOIUIBI, TUATPAMMBI, Tpa)HUKH)

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh NPSAMON M INIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD NPSIMOM U MJIOCKOCTH.

26.  IlepnieHAuKYISAp U HAKIOHHAS.

27. VYron Mexay npsMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue peodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN IEpeHocC.

32. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpPHS
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. CumMetpu B KyOe, B apajjiesienuIe/ie, B Ipu3Me U MUpaMue.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBUIBLHBIX MHOTOTPAaHHUKAX (TETpa’ap, KyO, OKTasap,
JIOICKA’AP U UKOCADIP).

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

41. OceBble ceUeHUs UINHAPA U CEUCHUS, TTapaJlIeIbHbIe OCHOBAHUIO.

42. Konyc. Yceuennslii konyc. OCHOBaHHe, BbBICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yroasi, pa3BepTKa.

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

44.  OceBble CeueHHs KOHYCA M CEUEHUs, apauieIbHbIe OCHOBAHUIO.

45. ap u cdepa, ux ceueHus.

46.  KacarenbHas MI0CKOCTh K cdepe.

47. O6nvem u ero uzmepenue. arerpansraas popmyna oobema.

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

49, ®opmyinel 00beMa MHPaAMHJIBI U KOHYCA.

50. ®opmysbl 00beMa 1apa u Iomaau chepsl.

51. @DopMyIIbl TUIOIIAHN TOBEPXHOCTEN IIMIIMH/IPA U KOHYCA.
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52.

ITono6ue Tten. OTHOIIEHUS IUIOIAAECH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

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

[IpsimoyronbHast (eKkapToBa) cCTEMa KOOPJAUHAT B IPOCTPAHCTBE.
dopmyiia pacCTOSTHHS MEXy IByMs TOYKaMH. Y paBHEHHE CHEPHI.
Bexkropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatel. PaznosxeHne BEKTOpa 110 HaIIpaBICHUSM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUN MAaTEMAaTHYECKUX U

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKOro aHaJn3a

1.
linél[:x: —5x +

2.

3.

Brrauciure
3)

-

Brrauciure: lim
x—2

HaiinuTe npon3BoIHYIO (yHKITHIA:

a) f(X) =5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K rpaduky GyHKOIUA

Haiinure nponsBoanyio gynkmun » = VA~ T3+ 4
Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(x)=-2x>+21x* —72x+9

7.
8.

sKcTpemMyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure nponsBoanyio GyHKun Y = Sin(x> + 2)-cos(x —2)

Haiimure mNpPOMEXYTKH MOHOTOHHOCTH (YHKIMM M TOYKH
=x*+6x*+ox+8

Haiinure ToukH mepernba W MpOMEXYTKH BBIMYKIOCTH rpaduka
xt-6x* + 4

Haiimure mTpPOMEXYTKH MOHOTOHHOCTH (YHKIMM M TOYKH
=x*-6x*+ox

Jokaxwure, uto pyHkuus F sBrusercs mnepBooOpasHOW s (GYHKLIUU
MIPOMEXYTKE ( - o0 ; +00), eciH

a) Fx)=x3-4, f(x)=3x% 6)F(x)=2x-x? f(x)=2-2x.
12.Bplunicnure  MHTErpai I (X* +4x+1)dx BplumcouTe  IIIOmAIb

(urypsl, orpaHHdeHHON rpadukoM QyHKIHE Y =3X", IpAMBIMH X=2,X=4 u

0OCBIO adcIce

13.Bprarcnure uHTErpan I

2xdx
3+x°

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHONW rpapukoM (QyHKIUU
y =16 — X u ocblo abcuuce

15.BeiunciuTe miomans (GUrypsl, orpaHHuYeHHON rpadukoM (GyHKIUH
y =21—x* n ocbro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopmHpoBaTh KOMaHIy W3 4 4YEJIOBEK JUIS YYacTHs B MaTeMaTHYeCKOH
ommMmnuane?

2. Borauciuth: A7 +As+As
3
P—A + é"—;
3. Haiitu 10
4. CKOJIBKO Pa3JIMYHBIX IIECTHU3HAYHBIX YHCET MOXKHO 3aIUCaTh ¢ TIOMOIIbIO (P
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IUQPPHI B UUCTAX OBLIN PA3TUIHbI?
5. [udp ceiida odpasyercs u3 nByx uncen. [leppoe, 1By3HAUHOE YHCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unciie MOryT NOBTOPsITHCS). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATH B TAKOM
ceiide?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmeTrndeckoe, pazmax,
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. Haliaute Meauany 3Toil BEIOOPKH.

9. Omnpenensis cTereHb 3aCOPEHHOCTH IBETOYHBIX CEMSTH, BBISICHSITH, CKOJIBKO CEMSTH

COPHBIX PAaCTEHUM COAEPKUTCS B Kak1oM U3 100 mpou3BOJIbHBIX 00pa30M BEIOpaHHBIX TAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Yucno ceMsiH COPHBIX pacTEeHUM

Yuciio nakeToB

Haiitu cpennee apupmeTnaeckoe 1 MOY.
10.  Tloacuutanu obveM mpoaax marasuHa B TeueHue 10 mueit (B ThIC. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apupMeTHnIecKoe, MOy U MEHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiiqure mromane cedeHHs, MPOBEICHHOTO uepe3 [Be O00pa3yrolue KOHyca, Yroil MEXay
KOTOPBIMU PaBEH 30°.0Tpe301< AD neprneHIuKyIsIpeH K IUIOCKOCTH pPaBHOOEIPEHHOIO
tpeyromsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1I0B oTpe3ka AD no npsimoii BC.

2. Paccrossane ot Toukm M 10 Kaka0W W3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miockoct ABC, eciiu AB=6 cm.

3. B tpeyronsauke ABC nano: ZC =90°, AC=6 cm, BC=8 cM, CM — menunana.

UYepes Bepmmny C mpoenena mpsimas CK, meprieHaukynsipHas K IUJIOCKOCTH TpPEYroibHUKA
ABC, mpuaem CK=12 cm. Haiimute KM.
4. Yepesz cropony AB pomba ABCD mnposeagena mmockocte ADM Tak, uro

nByrpanHslii yron BADM pasen 60 Haiinute cropony pomba, eciu ¢BAD =45

paccrosHue oT Touku B no mnockoctu ADM paBHo 43

5. Cymma mmoniaZied Tpex TpaHedl ImpsSIMOYTOJBHOIO Mapajuielienunea, UMEOIUX
obmiyro BepiuHy, papHa 404 0u°, a ero pedpa MPoHOpHMOHANBLHE! 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 MapajuieenuIe/a.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSHUU 9 1M
OT 1eHTpa. Haiiaure miomaab ceueHusl.

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

9. Haiitu kocuHyc yria mexay sexropamu: @(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
0a1 — 1 6ama
- JIGMOHCTpUpYeT TIJIyOOKOe, TIOJIJHO€ 3HaHWE W [OHMMaHHUE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUYEPHBIBAIONIE, TOCIEIOBATEIIPHO, IPAMOTHO M JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CY)KICHHH,
MPUBOJUT BEPHBIE apryMEHTHI, I€TIaeT MPaBUIIbHBIC BBIBOJIBL;
- MPABWJIBHO U 00CTOSITEILHO OTBEUAET HA COIMYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPHpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

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

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACIICHUH H
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUMH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYKICHHM,
NPUBOAUT BEPHBIE apPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- NpPaBUJIBHO, HO COBEplIas HE3HAYUTENbHbIE OIIMOKH, OTBEYAeT Ha
COIYTCTBYIOIIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJIep)KaHHE y4eOHOro MaTepuana, HO 0,3
OOHApY)KUBAIOTCSI ~ CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
IPOrPaMMHOTO MaTepHasa

- HETIOJIHO, HapyIllas MOCJIeIOBATEIbHOCTD U3J1aracT MaTepHal;

- JIONyCKaeT OMIHOKM B ONPEACICHUH W HCTOJKOBAHHHA OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPHUPYET CaMOCTOSTEIBHOCTh CYXKICHUH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTHI, OTJCIIbHBIC BBIBOJBI HEJb3s
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIGHT UCIHBITHIBACT 3HAYUTEIIbHBIC 3aTPYJHCHUS, OTBeuas Ha
COITYTCTBYIOIINE BOIIPOCHI.

- HE 3HAEeT 3HAYUTEILHOM YacTU MPOrPAMMHOI0 MaTrepHaia, JONMyCKaeT 0
CYIIIECTBEHHBIC OIIHOKY;

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

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

- HEBEPHO OTBEYAET HA CONYTCTBYIOIIME 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,

IIOJIY4E€H BEPHBIN OTBET 15
XoJ pelleHns: BEpPHBIH, HO JOMyIleHa OJHA OIIMOKA BBIYUCIUTEIBHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTMYECKM BEPHO, JOMYLIEHA BBIYHUCIUTEIbHAS 05
olMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienre, HeBEpHbIN OTBET WIM OTCYTCTBUE PEIIEHUs 0
HUTOI'O 15
Ne KpuTtepuu onieHKH NPaKTHYECKOIo 3a/JaHUs 110 reoMeTpHH Banabl 3a
KPHUTEPHHU OLIEeHKH
1 | HaiizeH BepHBI crocol pernieHus;
IPUBEJICHa BEpHasl MOCJIEJ0BATEIBHOCTh BCEX IIarOB PEIIEHUs; BEPHO
000CHOBaHBI BCE KIIFOUEBbIE MOMEHTBI BRIOPAHHOTO crioco0a perieHus;
BEPHO OTMEUYEHbl Ha YEpPTEXKe CBOICTBA BCEX NPEICTABICHHBIX B 1,5
yCIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
IIpUBE/ICHA BEPHAs [10CJIE0BATEILHOCTD BCEX I11arOB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WMJIM) HErpyOble OmMOKH B OOOCHOBAHMSIX
KITFOYE€BBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU 1
¢uUryp m uX 3JEMEHTOB, KOTOPBIE UTPAIOT BAXKHYIO POJb B PEUICHUU
3ajlauy;
JIOTYIIIEHA OJ{HA Herpy0as BbIUMCIUTEIbHAS OMMOKA, HE BIMSIOLINE Ha
PaBUIBHOCTH JAJIbHEHIIIETro X0/1a peleHus
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKH B OOOCHOBAHMSIX
KJIFOYEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
U UX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BIIUSIONINE Ha MPaBUJILHOCTh X0J1a PEIICHUS;
B PE3YyJbTaTe 3TUX OMIMOOK MOXKET OBbITh MOJY4YE€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbI OTBET MJIM OTCYTCTBUE PEIIEHUS 0
MTOTI'O 1,5
1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKYTOYHOH
arrecTanuu

ATTecTanuu npoBOIUTCS B y4eOHOM KaOWHETe MaTeMaTHUKH.
1.5 Y4eOHOo-MeTOaAMUYecKOe M HHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

MJisi NMPOBEACHUA

1. Bammakos, M. M. Maremartuka: yueonuk /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.
Boromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IlpodeccuonansHoe oOpa3oBaHUE)

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.
nocobue mns CIIO /H.B. boromomnos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiir, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero NpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCHp. U AOI. —
MockBa: WzpgatenbctBo IOpaiir, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
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. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemeHussMd B 2 4. Yacte 2 : yueOHOE
nocoowue s cperero npodeccuoHanbHoro odopaszosanus / H. B. Boromonos. — 2-e u3z., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: ajareOpa W Hayaja MaTEMAaTUYECKOTO aHajan3a, TICOMETPHUS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropses
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 UH(DOPMAIIMOHHO-00Pa30BaTENbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas kosutexius mudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (Ob6pa3oBarenbHblil moprain «Yueba»: «Ypoku» (wWww. uroki. ru)

MeTtoauyeckue peKoOMeHIAINH /1JIsl 00yYAIOIHUXCSI 10 0CBOEHUIO THCIIUIIJIHHBI

13. Meroanueckue yka3zaHus i 00y4aroluXCsl IO BHIMOTHEHHUIO MPAKTUYECKUX paboT.
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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/

