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1.  TIACTIOPT PABOYEN MPOTPAMMBI YUEBHOM
JTUCHUIIIAHBI OY .04 MaTtemaTnka

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl

NPOrpamMMmblI
PabGouass mporpamMMa y4eOHOW JOWCHUIUIMHBI SIBISETCS 4YacThlO MPOTPaMMBbI
MOATOTOBKU crnenuanuctoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
OI'OC CIIO mo cmnemumansHoctn 13.02.07 3SJIEKTPOCHABXEHUE (110
OTPACJIAM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HHITCC3:
YueOHas qucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbii muki [TTIICC3.

1.3. lleqtu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:

N3yyeHnne quCHUIUIMHBI HAPaBJIEeHO Ha (POPMHUPOBAHKME OOIIMX KOMIIETEHIIUH,
BKJIFOYAIOUIUX B c€0s CTOCOOHOCTH:

OK 02. OcyuiecTBiATh MOUCK, AHAIM3 M HHTEPHPETALMI0 HH(POPMALIHH,
HE0OXOAMMOM 7Sl BBIMIOJTHEHUS 3a/1a4 IPO(ECCHOHATIBHOM 1eATENbHOCTH;

OK 03. IlnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE PAa3BUTHE;

OK 06. [IposiBiATH IPaXIAHCKO-TTATPUOTHYECKYIO ITO3UIIHIO,
JNEMOHCTPUPOBaTh  OCO3HAHHOE  IIOBEJECHHME HAa  OCHOBE  TpPaJMIMOHHBIX
001IeU€eI0BEYECKUX IEHHOCTEH;

OK 09. Hcnonbs3oBarh MHPOPMAITMOHHBIE TEXHOJOTUU B MPOGECCHOHATBHON
NESATENBHOCTH.

B pesynbraTte oOCBOCHHMS Y4yeOHOW MUCHMIUIMHBI OOYYAIOIIMICS JOJDKEH
JOCTHYb CIEAYIOIINE PE3YNIbTATHI:

JINYHOCTHBIE!

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O MaTEMAaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJEIHMPOBAHUSA SBJICHUA U MPOLIECCOB, UIEAX M METOJaX
MaTeMaTUKH;

— NOHUMAaHHE 3HAYMMOCTHA MaTEMATHUKU VISl HAYYHO-TEXHUYECKOIO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIECHHUSI K MaTEMaTHKEe KaK K YacTH OOIIeYeIoBeUYeCKOn
KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOpPHEN pa3BUTHUS MAaTEMaTUKH, 3BOJIOLUECH
MaTeMaTUUYCCKUX HJICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHMUS,
AITOPUTMHYECKOW KYJBTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
Ut Oy mymie mpoeCCHOHAIBHON IeATeNTbHOCTH, ISl TIPOIOJDKEHUST 00pa3oBaHMs U
caM0o00Opa30BaHMUS;

— OBJIQJICHUE MAaTEMaTUYECKUMU 3HAHUSIMU M YMEHUSMHU, HEOOXOJIUMBIMHU B
MMOBCEIHEBHOM >XKU3HM, JIJI1 OCBOCHHUS CMEXKHBIX €CTECTBEHHOHAYUHBIX JAUCIUILINH U
JUCIUIUIMH MPOQPECCUOHAIIBHOTO IUKJIA, JJIS MOJy4YyeHus oOpa3oBaHUsI B 00JaCTSX,
HEe TpeOyroUuX yriyOJeHHOM MaTeMaTUYeCKOW MOArOTOBKH;

— TOTOBHOCTH M  CIIOCOOHOCTh K O0Opa3oBaHHWIO, B TOM 4YHCIIE
caM000pa30BaHUIO0, HAa NPOTSHKEHUHM BCEW JKHU3HM;, CO3HATENIbHOE OTHOIICHHE K
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HENpPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHON MNpodeccCuOHANbHON U
OOLIECTBEHHOH 1€ATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOATEIBHOW TBOPUECKOM U
OTBETCTBEHHOM JIEATEIBHOCTH;

— FOTOBHOCTb K KOJUIEKTMBHOW paboOTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
o0Opa30BaTeNbHOM, 0OIECTBEHHO MOJIE3HOM, yUEOHO-UCCIIE0BATENbCKOM, MPOEKTHON
U IPYTUX BUJAX JIEATEIBbHOCTH;

— OTHOLICHHE K NMPOPECCUOHANTBHON IEATEIbHOCTH KaK BO3MOKHOCTH y4aCTHS
B pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAapCTBEHHBIX, OOIICHAIMOHATBHBIX
npo0JieM;

MeTanpeIMeTHbIe:

- YMEHHE CAMOCTOSTENBHO ONPEAENATh LUEIN AESITENBHOCTH U COCTABIISITH
IUIAHBl  JCSITENIIBHOCTH; CaMOCTOATENIBHO  OCYILECTBIIATh, KOHTPOJUPOBAaTh H
KOPPEKTUPOBATh IE€ATEIBHOCTH;

- UCIIOJIB30BaTh  BCE  BO3MOXHBIE  PECypcbl Il JOCTHIKEHUS
MIOCTAaBJICHHBIX LEJEH W peajlu3aluy IUIAHOB JEATEIbHOCTH; BBIOMPATH YCIEIIHBIE
CTPATEruu B Pa3IUYHBIX CUTYalLIHSIX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpOIIECCE
COBMECTHOM AEATENbHOCTH, YUYUTHIBATh MO3ULUN IPYTUX YYACTHUKOB JAEATEIbHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(IUKTHI,

- BJa/ICHUE HAaBBIKAMU IIO3HABATENIbHOM, Y4eOHO-UCCIIEOBATEIbCKON U
IPOEKTHON JEsITeNbHOCTH, HAaBBIKAMU pa3pellieHus MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHMS NMPAKTHYECKUX 33]1ad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOH HWH(MOPMALIMOHHO-
MO3HABATEJIbHON JEATEIbHOCTH, BKJIOYas YMEHHE OpPUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHMKAX MWH(pOpMAIMM, KPUTUYECKH OLEHHBaTh W  HMHTEPIPETUPOBATH
uH(pOpMaLKIO, TOJTYYaEeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JlaraTh CBOKO TOYKY 3PEHHsSI, MCIOJIb30BaTh aJICKBAaTHBIE SI3BIKOBBIE CPENICTBA; —
BJIa/ICHUE HAaBBIKAMM IIO3HABATENIbHOM peQIieKCMM KaK OCO3HaHUS COBEPIIAaEMbIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YNbTATOB M OCHOBAHWMW, T'PAaHMII
CBOEr0 3HAHMS M HE3HAHWS, HOBBIX IO3HABATEIbHBIX 3aJa4 U CPEACTB ISl MX
JTOCTUKEHUS;

- HEJICYCTPEMJIIEHHOCT B MOMCKAX WM NPUHITHM  PEIICHUH,
CO00pa3UTEIBHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUMN;
CHOCOOHOCTH BOCIIPUHUMATH KPACOTy M TAPMOHUIO MUPA;

npeaMeTHbIE!

- c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTU MUPOBOM
KyJIbTYpPbl 1 MECT€ MATEMAaTHUKH B COBPEMEHHOW LMBUIM3ALMHU, CIOCO0AX OMUCAHUSA
SABJICHUM peabHOr0 MUPA Ha MAaTEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEACTABICHUA O MAaTEeMaTHYECKUX MOHSATHUSAX Kak
BAKHEUIIUX MATEeMaTHYEeCKUX MOJEINAX, IO3BOJIAIONIMX ONKUCHIBATH W HM3y4YaTh



pasHble IPOLECCHl W SBJICHUSA; IIOHMMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
IIOCTPOEHUSI MAaTEMATUYECKUX TEOPUH;

— BJAJCHME METOJAMM JOKa3aTEIbCTB M AITOPUTMOB DPEIICHHs, YMEHHE HUX
IPUMEHSATH, IPOBOAUTH 10KA3aTEIbHBIE PACCYKICHUS B XO/€ PEUICHUS 3a/1a4;

— BIAQJACHUE CTAaHJAPTHBIMM IPUEMaMH pEUICHUS palHOHAIbHBIX H
UPPALOHAIBHBIX, IOKA3aTEIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN U
HEPABEHCTB, UX CUCTEM; MCIOJIb30BaHUE I'OTOBBIX KOMIIBIOTEPHBIX POTPAMM, B TOM
Yucjae JUIA TOWCKAa IIyTH PEIIEHUS W WUIKOCTPAlUHd pPELIEHUs YPaBHEHUM U
HEPABEHCTB;

—  cOpMHUPOBAHHOCTb  MpPEACTAaBIEHUNH 00  OCHOBHBIX  MOHATHUAX
MAaTeMaTUYECKOTO aHajlu3a M HUX CBOMCTBAX, BIIAJICHNE YMEHHUEM XapaKTEPU30BaTh
noBeZieHUe (DYHKIIMI, HCIIOJIb30BAHKNE MOJYUYECHHBIX 3HAHUW JIJIS1 ONMCAHUS U aHAJIHM3a
pEAIbHBIX 3aBUCUMOCTEN;

— BIJQJICHUE OCHOBHBIMU IIOHATUAMU O IUIOCKHX U IPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, UX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh TeoMeTpudeckue (PUrypsl Ha YepTekax, MOJEISIX U B PEAIbLHOM MUPE;
IPUMEHEHNE W3YYEHHBIX CBOMCTB I€OMETpUYECKUX QUryp U (Gopmys AJis pelieHus
reOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(popMHPOBAHHOCTH MPEACTABICHUN O MpoLeccax U SBICHUAX, UMEIOIINUX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHUDE,
OCHOBHBIX NOHATHAX JJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOIUTh U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MPAKTHUYECKHX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTHUKH CIIyYalHBIX BEJINYNH;

— BJIQJICHWE HABBIKAMHU HCHOJIb30BAHHS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMm
IIPU PELICHUU 3a/1a4.

1.4. KoanuyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI JTMCUMILINHBI:
MakcumanbHOM yaeOHOM Harpy3ku o0yuarorierocs 258 Jac, B TOM 4HCIIe:
00s13aTeIBbHOM ayAUTOPHOM yueOHON Harpy3ku oOydarornierocs: 234 yaca.



2.CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUTLIVHBI

2.1. O0beM yueOHOM JUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

MakcumanbHas yueOHasi Harpy3ka (Bcero mo mporpamMmme JuCHHUILIHHBI) 258
KOHCYJIbTAIIH 12
MPOMEKYTOUHAS ATTECTAIIUS 12
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:

JICKIIMH, YPOKH 214
MPAKTUYECKHE 3aHSTUS 20

[IpomexyTounas aTrectanus B popme:
| cemecTp - aK3aMeH
Il cemecTp - sK3amMeH




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

HaumenoBanue Conep:kanue y4eOHOIro MaTepuaJa, J1a00paTopHble U MPAKTHYECKHUE O6bem yacoB YpoBeHb Koabi
pa3/iesioB M TeM 3aHATHSA, CAMOCTOSAITEIbHAsA padoTa 00yualouierocsi, Kypconasi padora OCBOEHHSl | KOMIIeTeHLHIA,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBHM C Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMeHT
NPOrpaMMbl
1 2 3 4 5
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremaTika B  HayKe, TEXHUKE, OKOHOMHKE, HWH(POPMALMOHHBIX 2 1
TEXHOJIOTHSIX U TPAKTUYECKOU JesTenbHOCTH. Llenmum u 3amaum u3ydeHus
MaTemaTtuku npu ocsoenuu npodeccuit CI10 u cnenuansHocreit CIIO.
Pa3nea 1AJITEBPA 112 OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nousitus 0 | /leficTBUTENbHBIC YKCTIA. 2 1,2
yucse Llenpie 1 parmoHaAIbHBIC YUCIIA. 2 1,2
[TpuOnm>KeHHbIE BHIYMCICHUS. 2 1,2
KommnekcHble yncia. 2 1,2
Tema 1.2. Conep:xanue yueOHOTro MaTepHaJia 24
KopHun, crenenn n CreneHu ¢ AeHCTBUTENLHBIMU MTOKa3aTesiMu. CBOMCTBA CTENEHH C 2 1,2
Jorapugmsl JIEHCTBUTENBHBIM MTOKa3aTeJIeM.
CreneHu ¢ paliMoHaJIbHBIMU NTOKA3aTENSIMU, UX CBOMCTBA. 2 1,2
Kophu u crenenu. Kopau HaTypaibHOM CTENEHM U3 YHCIIA U MX CBOMCTBA. 2 1,2
[Tpeobpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIEHHBIX U 4 1,2
MOKA3aTeNbHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm yucina. OCHOBHOE JorapuMUUECKOE TOXKIECTBO. 2 1,2
JlecsiTuuHbIie M HATYpallbHBIE TOTaPU(MBIL.
[TpaBuiia peiictBuii ¢ norapupmamu. Ilepexo Kk HOBOMY OCHOBAHHUIO. 2 1,2
[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH. 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. Conep:xanue yueOHOro MaTepuaJia 8




DyHKIHUHU, UX Oynkuuu. OOnacTh ompefeneHuss M MHOXKECTBO 3HAueHUH; Tpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIUHU, TOCTpoeHHe TpaduKkoB GYHKIUH, 3aJaHHBIX Pa3TUYHBIMU
CIOCOOAMHU.
CsoiicTBa byHKIHH. MOHOTOHHOCTD, YETHOCTD, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTH, MEPUOANYHOCTD. [IpoMeXyTKkH Bo3pacTaHus U yObIBAHMUS,
HanOoJIbIlIee W HAMMEHBIIEE 3HAYCHUsS, TOYKU IKCTpemymMma. [ 'paduyeckas
UHTEpIpeTalys.
[Ipumepsl (QYHKIIMOHANBHBIX 3aBUCHMOCTEH B peaJbHBIX Ipoleccax | 2 1,2
sABNeHUAX. Apudmernyeckue onepanuu Hajg QyHKuusMu.  CroxHas
byakuust (kommno3uius). [loHsTHe 0 HENIPEPBHIBHOCTH (DYHKITHH.
Oo6patubie pynkmuu. O61acTh onpenescHus U 00JacTh 3HAYCHHUI 00PATHOM 2 1,2
dbyukiun. ['paduk obpatHoit yHKIMN.
Tema 1.4. Conep:xanue yueOHOTo MaTepHaJia 18
OcCHOBBI Panuannas mepa yrna. BpamarenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CuHycC, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIA. 2 1,2
OcHoBHbBIE TOHATHS 3HaKH, YUCIIOBBIC 3HAYEHUS M CBOMCTBA TPUTOHOMETPHUYECKUX (DYHKITHIA. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2 1,2
Dopmynbl puBeAeHUs. MexcecCHOHHAs aTTeCTaIusl. 2 1,2
CuHyc, KOCUHYC U TAHT'€HC CYMMBI M Pa3HOCTH JIBYX yIJ10B. 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 TPUTOHOMETPUU. OCHOBHBIE TPUTOHOMETPUYECKHE
ToXxaecTBa. Pemenne 3agau
Tema 1.5. Copepxanue yueOHOIro MaTepuaJa 10
IIpeodpa3oBanus [TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMN B IPOU3BEICHUE. 2 1,2
npocTedmux ITpeoOpa3oBaHue NPOU3BECHNUS TPUTOHOMETPUYECKUX (QYHKIUHI B CyMMY.
TPUTOHOMETPHYECKHX | BripakeHne TpUTOHOMETPUYECKUX (DYHKIIHIA Yepe3 TAHTeHC TTOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKcuHyC, apKKOCHHYC, apKTaHreHc uucina. [Ipocreitmue 2 1,2
TPUTOHOMETPUYECKHE YPaBHEHHUS.
[Ipocreiiye TpUroHOMeTpUYECKe HEPABEHCTRA. 2 1,2
IIpakTuyeckoe 3ansitue Ne3 2 1,2

[TpeoOpa3oBanus MpOCTEHIINX TPUTOHOMETPUUYECKHUX BhIpaKeHH. Pemenue
IIPOCTEUIINX TPUTOHOMETPUYECKNX YPAaBHEHUN U HEPABEHCTB.
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Tema 1.6. Copnepxxanue yuyeOHOIro MaTepuaJia 10
Crenennsie, CreneHHbIC, TTOKa3aTeNIbHBIC U TorapudMudeckue Gyakuu. OnpeneneHus, 2 1,2
NoKa3aTejbHbIe, UX CBOMCTBA U IrpauKu.
Jorapupmudeckne u | Tpuronomerpuueckue Gynkimu. OnpeneneHns, X CBOWCTBA U TpaduKu. 2 1,2
TpUroHoMerpuueckue | [IpeodpasoBanus rpaduxos. [lapamiensHblil mepeHOC, CUMMETPHS 2 1,2
¢ynkuun. O0paTHbIe | OTHOCHTEIBLHO OCEH KOOpAWHAT U CUMMETpPUS OTHOCHUTEJILHO Havaia
TPUTOHOMETPHYECKHE | KOOPAUHAT, CAMMETPHS OTHOCUTEIBHO MPAMON Yy = X, PACTSKCHUE U CHKATHE
[(VEINT BJI0JIb OCEH KOOP/MHAT.
OO6patHble TPUTOHOMETPUYECKHE (DYHKIIUU 2 1,2
IIpakTuyeckoe 3ansitue Ned 2 1,2
HccnenoBanue ¢pynkuuu. [loctpoenue u nmpeodpasoBanus rpagukoB
(GyHKLUH C HCIOJIB30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 20
YpaBHeHus u VYpaBHeHHUs U cucTeMbl ypaBHeHUM. HepaBencTsa. PaBHOCHIIBHOCTB 2 1,2
HEepPaBeHCTBa ypaBHEHMI, HEpaBeHCTB, cucTeM. OCHOBHBIE IPUEMBbI UX PELICHUS
(paznoxeHue Ha MHOXKMTEJIH, BBEIEHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA,
rpaduIeCKuil METO.).
Hcnonp3oBaHue CBOMCTB U IrpaduKoB (pyHKUUI IpU PELLICHUU YpaBHEHUH U 2 1,2
HepaBeHCTB. MeTo/1 HHTEpBAJIOB.
PanmonanbHbIe, MppallMOHATIBHBIC YPAaBHEHHsI, HEPABEHCTBA U CHCTEMBI. 2 1,2
Iloka3aTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbBIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHUs] U HEPABEHCTBA. 2 1,2
TpuroHoMeTpuyeCKrue ypaBHEHUSI. 2 1,2
TpuronomeTpruyecKkrue HepaBeHCTBA. 2 1,2
N300pakeHre Ha KOOPJMHATHON TJIOCKOCTH MHOKECTBA PELICHUN 2 1,2
yYpaBHEHHIA U HEPABEHCTB C IBYMs IEPEMEHHBIMH U X CHCTEM.
IpakTHyeckoe 3ausirue NeS 2 12
YpaBHeHus u cucteMbl ypaBHeHUH. HepaBeHcTBa. Mcnonb3oBaHuEe CBOMCTB
U rpadukoB (YHKIMN NPU pelIeHUN YpaBHEHHI U HEPaBEHCTB.
IToBTOpEHue [ToBTOpEHME TeM: KOPHH, CTeNeHH U Joraprudmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUYECKHE TOXKIECTBA.
KoncyabTanuu 6
IIpomeskyTOUHas aTTECTAIUS — IK3aMEH 6
Pazgen 2 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 42
Tema 2.1. \ Conep:xanue yueOHOro MaTepuaJia 4 OK 02,03,06,09
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MocaenoBareabHocTu | CriocoObI 3aMaHUs U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [Toustue o 2 1,2
npezene nocieaoBaTeabHocTH. CylliecTBOBaHUE Mpeieia MOHOTOHHON
OrpaHUYEHHON NOCIEI0BATEIHHOCTH.
CyMMHpOBaHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMETPUYECKasi POTPECCHS U €€ CYMMA.
Tema 2.2. Conep:xaHue yueOHOIro MaTepHaJia 20
IIpounsBonnas [TonsiTHEe 0 MPOU3BOAHON (PYHKIMH, €€ TECOMETPUIECKUNA U (PU3HUECKUI 2 1,2
CMBICIL.
ITpon3BoIHBIE CyMMBI, pa3HOCTH, IPOU3BEACHMSI, YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
YpaBHeHUe KacaTelIbHOU K rpaduKy YHKITHH. 2 1,2
[Tpon3BoHBIe 00paTHON QYHKIMU ¥ KOMIO3UIUH (DYHKITHH. 2 1,2
[TpousBoHas CIIOKHON (QYHKIIHH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUEeCKU U (PU3NUECKUN CMBICIT. 2 1,2
HaxosxJieHue CKopoCTH JUlsl ITpolecca, 3alaHHoro (opMysioi U rpaukoM.
[TpumMeHeHne POU3BOTHON K UCCIENOBAHUIO (DYHKIIHIA U TIOCTPOCHUIO 2 1,2
rpaduKoB.
[TpuMepbl HCTIOTB30BaHMS IPOU3BOTHON 11 HAXOKICHUS HAWITYYIIETO 2 1,2
pelleHNs] B IPUKJIAIHBIX 3a/1a4ax.
IIpakTHuyeckoe 3ausirue Ne6 2 12
ITocnenoBarensHOoCTH. [IpOon3BOIHAS.
Tema 2.3. Copepxanue y4eOHOro MaTepuasa 18
IlepBooGpa3znas n ITepBooOpa3Has u UHTErpal. 2 1,2
HHTErpaJ Tabnuia nepBooOpa3HBIX. 2 1,2
Heonpenenennslit unTerpas. 4 1,2
Onpenenensblii naTerpai. Popmyna Hetotona—JlelibHuna. 4 1,2
[IpumeneHue onpeneneHHOTo HHTErpaja A1 HaX0XKICHUsI TUIOIIaIn 2 1,2
KPUBOJIMHEHHOMN TPaIlCLIUH.
[TpuMepbl IpUMEHEHNs] UHTEerpajia B (pU3HMKe U T€OMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne7 2 1,2
ITepBooOpaznas u unrterpan. @opmyna Hetotona-Jleiitbnuna.
Paznen 3 TEOMETPUSA 64
Tema 3.1. Coaep:xanue yueOHOIro MaTepHaJia 16 0OK 02,03,06,09
Koopaunatel u [TpsimoyronbHast (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPBI DopMysia pacCTOSTHHUSI MEXy ABYMsI TOYKAMHU.
YpaBHeHus cepbl, IOCKOCTH U MPSIMOM. 2 1,2
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BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. KoopamHaTsl BeKTopa. 2 1,2
CrioxeHue BEeKTOPOB. 2 1,2
YMHOKEHUE BEKTOpA Ha YUCI0. Pa3iioxkeHne BEKTopa 10 HaIpPaBJICHUSM. 2 1,2
VYron mexxay nBymsi BekTopamu. IIpoekiusi BeKTopa Ha oCh 2 1,2
CxajsipHO€ MPOU3BE/ICHUE BEKTOPOB. 2 1,2
Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IPHU PELIEHUM MATEMaTUYECKUX U 2 1,2
NPUKJIAJHBIX 33/1a4.

Tema 3.2. Coaepxxanue yuyeOHOIro MaTepuaJa 22

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

B IPOCTPAHCTBE ITapaJjuieIbHOCTB IPSIMOM U INTOCKOCTH. 1lapaiiesbHOCTh MIIOCKOCTEMN. 2 1,2
[leprieH IUKyYIAPHOCTD MPSIMON U TIOCKOCTH. 2 1,2
Ilepnienukynsap 1 HakiIoHHas. MexceccuOHHas aTTecTalusl. 2 1,2
Yroa Mexxay npsiMOd U TIOCKOCTBIO. 2 1,2
JIByrpanHbiil yroa. Yroa Mexy MIOCKOCTSIMHU. 2 1,2
[lepneHAUKYISIPHOCTD JBYX IJIOCKOCTEH. 2 1,2
['eomeTpuueckue nmpeodpa3zoBaHus NIPOCTPAHCTBA: MapajlUIeIbHbIN EPEeHoOC, 2
CUMMETPUS. OTHOCUTENIBHO IJIOCKOCTH.
[TapannensHoe npoekTrpoBanue [lnomane opToroHaJbHON NPOEKIHH. 2 1,2
M300pakeHre mpoCTpaHCTBEHHBIX (PUTYD. 2 1,2
IIpakTHuyeckoe 3ansitue Ne8 2 12
Koopannats! n BekTOphL.IIpsMbIe ¥ NIOCKOCTH B POCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTo MaTepHuaJia 10

MHoOrorpaHHMKH Bepunsl, peOpa, rpanu MHOrorpaHHuka. PazsepTka. MHOrOrpaHHble yribl. 2 1,2
Boinykible MHOrorpanHuku. Teopema Ditepa.
[Tpusma. Ilpsimast u HaknoHHas pu3Ma. [IpaBunbHas npusMma. 2 1,2
[Tapamenenunen. Kyo
ITupamupa. [IpaBuiibHas nupamuaa. Y ceuenHas nupamuja. Terpasap. 2 1,2
Cummerpuu B KyOe, B apajjiesienumnese, B npuzmMe u nupamujae. CeueHus 2 1,2
KyOa, MPU3MBbI U IUPAMHU/IBL.
[IpencraBienue o npaBUIbLHBIX MHOIOTPAHHUKAX (TE€Tpa’ap, KyO, OKTa’ap, 2 1,2
JOICKA’AP U UKOCADIP).

Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 8

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

BpallleHUus pa3BepTKa.
Konyc. OcHoBaHue, BbIcOTa, 00KOBasi IOBEPXHOCTh, 0Opasyroriasi, 2 1,2
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pa3BepTKa. Y CEUECHHBIN KOHYC.

OceBble CEUCHUS U CEUCHMUS, TapaJIICTbHBIE OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHasi TNIOCKOCTH K cepe. 2 1,2
Tema 3.5. Conep:kanue y4eOHOT0 MaTepuaJia 8 OK 02,03,06,09
HN3mepenns B O6mwem u ero m3mepenne. Materpansnas ¢popmyna oobema. opmys 2 1,2
reoMeTpuH o0beMa Ky0a, IpsIMOYTIOJIbHOTO MapajuleenuIea, IPU3MBbI, IIMIMHIpPA.
dopmyiiel 00beMa IHUpaMUAbl U KOHyca. DOpMYIIbI IO U TOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o0beMa 1mapa u iomaan chepsl.
[Tono6ue Ten. OTHOIIECHHS TTONIAIeH TOBEPXHOCTEH U 00bEMOB MOA00HBIX 2 1,2
TEJ.
IIpakTuyeckoe 3ansitue 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 0K 02,03,06,09
DJIeMeHTbI OcHoBHbIE IOHATHSA KOMOMHATOpUKH. Pa3melienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3ajaun Ha TOJICUET YKCIIa Pa3MEICHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Pemienue 3a1au Ha nepe0op BapuaHTOB.
®opmyna 6unoma HerotoHa. CBolicTBa OMHOMUHATIBHBIX KO PHUIIMEHTOB. 2 1,2
Tpeyronpnauk [lackais.
Tema 4.2. Copepxanue y4eOHOro MaTepuasa 6
DJIeMeHTbI TeOpHHu Co0bblITHE, BEPOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSATHOCTEH. 2 1,2
BEPOATHOCTEH [ToHsiTHe 0 HE3aBUCUMOCTH COOBITHH.
JuckperHas cinydaliHasi BEJIMYMHA, 3aKOH €€ pacipeaeseHus. Yucnossie 2 1,2
XapaKTEePUCTUKH TUCKPETHOM ciiyyaiiHoll BennuuHbl. [IoHsATHE 0 3aKOHE
OOJIBIINX YHCEI.
Pemenue npakTHuecKuX 3a7ay Ha HAX0XKJICHUE BEPOSITHOCTH COOBITUS U 2 1,2
YHUCJIOBBIX XaPAKTEPUCTHUK TUCKPETHON CIy4allHON BEJTUYMHBI.
Tema 4.3. Copepxanue y4eOHOIo MaTepuaJa 8
JIEeMEHTBI [IpencraBnenne qaHHbIX (TAOIUIIBI, JUArpaMMbl, TpapuKN) 2 1,2
MaTeMaTH4ecKOi ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apU(PMETHUUECKOE, MENaHa. 2 1,2
CTATUCTHKH [TonsiTHE 0 33/1a4ax MaTeMaTUYECKON CTaTUCTUKU. PelieHne mpakTuyecKux 2 1,2
3aJ1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.
IIpakTyeckoe 3anstue NelQ 2 1,2

DneMeHThl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEN M MaTEMaTHYECKON
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CTaTUCTHUKH.

IloBTOpPEHME IToBTOpenne Tem: OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA. Pemenue 6 1,2 OK 02,03,06,09
YpaBHEHUH, CUCTEM YpaBHEHUH U HEpaBeHCTB. IIponsBoanas,
nepBooOpa3Has U UHTErpall.

KoncyabTanuu 6

IIpome:xyTOUHAsI ATTEeCTALMA - IK3AMEH 6

HToro mo iucuuniinHe: 258
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JUCHUIIIAHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEePHAIbHO-TEXHHYECKOMY
o0ecrieyeHUI0 y4eOHOM TMCIUTIIUHbI:

Peanuzanus nmporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KabuHeTa
MaTEeMaTUKU [JIs TPOBEICHUS 3aHATHM JIEKIMOHHOTO THMA, MPaKTUYECKUX
3aHATHI, B TOM YHCIE TPYNIMOBBIX, WHIUBUIYAIbHBIX, MHUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIEr0 KOHTPOJIS U MTPOMEXKYTOUHON aTTECTaIUH.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MeOETb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUarOIuXcsl);
- IOCKa yYeHHYECKasl.
TexHuuecKue cpeacTBa 00yyeHus:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHo-HarNIAIHBIE ~ MOCOOMS:  IUIaKaThl,  y4eOHO-HarJIsAHBIE  TOCOOus,
o0ecrieurBaOIIe TEMaTUYEeCKHEe WUIIOCTpalMd Mo pabodeil mporpamme
JUCHMIUIMHBL, B TOM 4YHUCJE, BHJIE0-ayAHMO MaTepHalbl, KOMIIbIOTEPHBIE
IPE3CHTALINU.

KoMmneloTep wuMeeT IOCTyHn K 3JEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM,
BbIXO/ B TJIO0QIbHYIO c€Th VIHTEpHET, OCHAIIEH JIMLIEH3UOHHBIM MPOTpaMMHBIM
o0ecrieueHueM.

3.2.  YueOHO-MeTOAMYeCKOe ¥ HHGpoOpMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI
OcHoOBHbBIE YUeOHbIe U3TaHUS
1. bammakoB, M. M. Martematuka: ydyeonuk /M.U. bammaxkos.- 2-e u3n., crep.-
M.: KHOPYC, 2019.- 394c.- (CTIO) https://www.book.ru
2. boromonos, H.B., Camoiinenko, I1.1. Martemaruka: yaeonuk mist CI10O /H.B.
boromomnos,  II.H. Camoiinenko.-  M.: Opaiitr, 2019.-  40lc.-
(ITpodheccuonanbroe 0Opa3oBanue) https://urait.ru
3. boromomnos, H.B. Ilpaktuueckue 3aganust mo marematuke. B 2-x u. U.1: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.: FOpaiir,
2019.- 326c.- (ITpodeccuonansHoe 06pazoBanue). https://urait.ru
4. boromomnos, H.B. [Ipaktuueckue 3aganust mo matematuke. B 2-x 4. U.2: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c.- (ITpodeccuonansHOe 0OpazoBanue). https://urait.ru
5. TyceB, B.A. I'eomerpusi: y4yeOHOe mocoOMe I  CpPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiit,
2020. — 280 c. — (ITpodeccuonanbHoe oopazoBanue) https://urait.ru
JlonosiHUTEIbHBIE YUeOHbIEe U3IaAHMS
6. boromonoB, H.B. Anre6pa w Hauana anHamuza: ydeOHOE MmocoOwe s
cpeadero TmpodeccuoHanbHoro oo6pasoBanus/ H. B. boromonoB. — Mockaa:
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanproe oOpa3oBanue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromonos, H. B. Maremaruka. 3agauu ¢ pemeHusMud B 2 4. Yactp 1 :
yueOHOe  1ocoOMe I cpeaHero  npodeccHoHalIbHOrO  0Opa3oBaHus /
H. B. boromosnoB. — 2-e¢ u3a., uctp. u gon. — Mocksa : M3natensctBo HOpaiit,
2020. — 439 c.— (Ilpodeccuonanbroe obpazoanue). — ISBN 978-5-534-
09108-3. I'pup YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun c¢ pemenussmu B 2 4. Yactp 2 :
yueOHOe TocoOme i1 CcpeaHero  npodeccHoHaIbHOTO — 0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anreOpa ¥ HaJajla MAaTEMAaTHYECKOTO aHAIN3a, TEOMETPHS IS
npodeccuil ¥ cnenualbHOCTEN COIMaIbHO-IKOHOMUYecKoro poduiis/ I'yceB B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e u3g. ctep.— M.: Akanemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypcenl

10.. www.fcior.edu.ru (PenepanbHbIi IIEHTP HHHOPMAIITHOHHO-00Pa30BaTEIEHBIX

pecypcoB (OLIUOP)).
11. www.school-collection.edu.ru (Equnast KoJIeKIus mugpoBbIX

00pa3oBaTeNIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3oBatenbHbIii TopTai «Ydaeday: « YpOKm» (WWWw.

uroki. ru)

MeToauyeckue ykazaHusi sl 00y4awIIUXCSl 1O  OCBOEHUIO

TUCHUNTIHHBI
13. Meroaudeckue ykKazaHUs JJIsi 00YUYarOIIUXCS IO BBITTOTHECHUIO TTPAKTHUYECKUX
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 M OIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOH

JUCIHUIIVIMHBI

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

®opMbI U METOAbI
KOHTPOJISI U

Pe3yabTarnl 00yyeHus OLIEHKHU
pe3yJabTaToB
00y4eHust

Obwue Komnemenyuu: Texymmit

OK 02. OcymiecTBasaTh MOUCK, aHAIW3 U HHTEPIPETAIui0 WHGOPMAIUH, | KOHTPOJIb:

HE00XO0IMMOM ISl BBITOTHEHUS 3a7a4 MPO(eCCHOHANBHOM eI TeIbHOCTH; - OIIPOC YCTHBIN

OK 03. [InanupoBaTh M peaiM30BbIBATH COOCTBEHHOE MTpodeccuoHabHOE U | ((DpOHTAIBHBIN);

JTUYHOCTHOE Pa3BUTHE; - TECTUPOBAHUE;

OK 06. IIposBiATHL rpaXkAaHCKO-IIAaTPUOTUYECKYIO MO3UIIUIO, | - BHIOJHEHHUE

JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJCHHE Ha OCHOBE TPATULUOHHBIX | MUCHMEHHOMN

0011eYeI0BeYeCKUX [IEHHOCTEHH; paboThI;

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIIOTHH B MTPO(ECCHOHATLHOMN | - BBITIOJTHEHUE

JIeATEIbHOCTH. PaKTUYECKON

Ilpeomemmnoie pe3yromamul: paboTsl

- c(hOPMHUPOBAHHOCTh TMPEACTABICHUH O MaTeMaTUKE KakK 4YacTh (MHIMBHYyaIbHA

MHUPOBOH KYJIbTYphl M MECTE€ MaTeMaTUKU B COBPEMEHHON LMBUIM3ALUH,
croco0ax onucaHus SBJICHUHN peaJlbHOro MUpa Ha MAaTEMaTUYECKOM

- C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ O MAaTCMaTU4YCCKUX IIOHATHUAX
KaK Ba)KHEHUIIMX MaTeMaTHYSCKHX MOJCIAX, IMO3BOJIAOIIMUX OIIMCBIBATH U
HU3y4aTb Ppas”HbIC IPOUCCChI W ABJICHUA, I[MOHUMAHHUEC BO3MOXHOCTH
AKCHOMATHUYCCKOI'O ITOCTPOCHHUA MATCMATUYCCKHUX Teopnﬁ;

- BIIQJICHUE METOJaMHU JIOKa3aTeIIbCTB W QJITOPUTMOB PEUICHUS,
yMEHUE HX MPUMEHSTh, NMPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHUS B XOJIE
pelIeHus 3a1a4;

- BJIQJICHUE CTAaHJAPTHBIMU TPHEMaMHU PEIICHUS PAIlHOHAIBHBIX H
WPPALMOHATBHBIX, TOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUH U HEPABEHCTB, HUX CHUCTEM; HCIIOJIb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIE I T0- UCKA MYTHU pPELIeHUs U
WJUTFOCTPALIMK PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

- c(hOPMHUPOBAHHOCTh  TPEJACTABJICHHH 00 OCHOBHBIX TOHATHSIX
MaTeMaTUyecKoro aHajluM3a M WX CBOMCTBaX, BIAJEHUE YMEHHEM
XapakTepu30BaTh TOBEACHUE (DYHKIMH, WCIOIH30BAHUE TOJYICHHBIX
3HAHUM JJI1 ONMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMH TOHSATHUSMH O TUIOCKHX M TPOCTPAHCTBEHHBIX
TeOMEeTpUUYECKHNX (PUTypax, MX OCHOBHBIX CBOMCTBAX;

- c(hOpMUPOBAHHOCTh YMEHHSI PACTIO3HABATH T€OMETPUUECKIE (DUTYPBHI
Ha 4YEepTeXax, MOJAENISIX M B pEaTbHOM MHUpPE; MPUMEHEHUE M3YyUYEHHBIX
CBOMCTB reoMeTpudeckux Guryp u Gopmys sl pemieHus] TEOMETPUISCKUX
3a/1a4 W 33J1a4 C MPAKTUYECKUM COJICpHKAHUEM;

— c(hOpPMHUPOBAHHOCTh TPEJCTABICHUM O TpoOIeccaX U SBICHUSIX,
MMEIOIINX BEPOSATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peabHOM MHUPE, OCHOBHBIX MOHSTHIX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEM;
YMEHUW HaxOJWTh M OIEHWBATh BEPOATHOCTH HACTYIUICHHUS] COOBITHI B
MPOCTEUIINX TMPAKTHUYECKUX CHUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU
CIIyYaHBIX BEJIUYHH;

s (hopma paboTHI)

[IpomexxyrouHnas
aTTecTauus B
dbopme:

1 cemecTp -
9K3aMEH

2 cemecTp -
9K3aMEH.

Merton
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTanuu -
BBITIIOJIHEHHE
9K3aMEHAIIMOHHOT O
KOMIIJIEKCHOT'O
3a1aHUSA
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- BJIa/ICHUE HAaBBIKAMHM HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IpOrpaMM IpHU pelIeHuH 3ajau.

4.2. (I)OHII OLCHOYHBIX CPEACTB AJId IIPOBECACHUSA IIpOMe)KyTO‘IHOﬁ aTrecranmmn
Oﬁy‘lalOH_ll/IXCﬂ o IMCIOMIIJIMHE

Iloxka3zares i ¥ KpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpUTEPUU OLIEHUBAHHUS KOMIETEHLHM, ONMUCAHHUE IIKAJ
OLICHUBAHUS co/iepkKaTcs B mpuiioxeHuu 1.

KOHTpOJIbHBIe H TECTOBBIC 3alaHUA
KOHTpOJILHBIG 3alaHUA COACPIKATCA B ITPHUIIOKCHUN 1.
MeTOIlI/I‘leCKI/Ie MaTepualbl

Meroauueckue Marepuanbl, ONPESISIONMe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepu3youmx (opMUpOBaHHE KOMIIETEHIIUM, colepKarcs
B IpuiioxeHuu 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHBbIE CpeaCcTBA
JJIs1 MPOBe/IeHUs] MPOMEKYTOUYHOM aTTeCTAIMH MO JUCHHUILINHE
OV /.04 MaremaTuka

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

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

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHHBAHMS Pe3yJIbTATOB BBINOJIHEHUS 3aJaHU I

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

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

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIIEHMH TE€X KOMIIETEHIIUH, KOTOpble HEOOXOMuUMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHWBAHUs BBIMOJIHEHHS 33JaHUN JOKHA 00JaaaTh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OIICHHMBAHMWS BBIIIOJIHEHMS 3aJaHui  JOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresneil, OCyIECTBISIFOIINX KOHTPOJIb WIH aTTECTALIUIO.

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

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbpTaThl BBINOJIHEHUsS 33aHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBoa nsiTi OanbHOM IMIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NMPAKTHYEeCKOI 0
3aJaHusl, CPeIHUH 0aJJ1 MO0 UTOraM aTTeCTALMHU

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. BeimonuuTh 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 CTENIEHU U3 YUCIIA U UX CBOMCTBA.
CreneHu ¢ palioHaJIbHBIMU I10KA3aTENIIMU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapugm umncna. OcHOBHOE JIorapu(pMUIECcKOe TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

12. Jlorapudm. Onpenenenue. [lpaBuna neiicTBuii ¢ morapudpmamu.

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

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIBHBIX U JIOTAPHUPMUUCCKUX BBIPAKCHUM.

18. Papmannast Mepa yria. BpamarensHoe JBH)KEHUE.

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

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

21. TpuroHomerpuyeckue (yHKIIUU YUCIOBOTO apryMEHTA.

22. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

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

26. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHHUE.

27. TIpeobpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUYECKUX (DYHKIUN B CyMMY.

28. IIpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

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

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUYECKIE 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, HEUYETHOCTb, OrPAaHMYEHHOCTb,
NEPUOTNIHOCTb.

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

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

40. ®dynkuuu. [ToHsTHE O HEMPEPHIBHOCTH (PYHKITUH.

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. TlokazatenbHas QyHKIHUS, €€ CBOMCTBA U TpaduK.

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

48. YpaBHEHUS M HEPABEHCTBA CTETIEHHOW (DYHKIIHH.

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

50. OO6uacTp onpeneseHuss © MHOKECTBO 3HAUCHUH (DYHKIIUM Y= COSX, e€ CBOMCTBA
u rpaduxk.

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

52. O06sacTpb onpeAesieHus] 1 MHOKECTBO 3HaueHU (pyHKIHMU y= ClgX, e€ cBoiCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUNA. CUMMETpHS OTHOCHUTEIBHO OCei
KOOp/MHAT.

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

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

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

57. Tlpeobpa3oBanus rpadukoB (yHKIUHA. PacTsokeHue W CKaTUE BIOJb OCeH
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE TPHUEMBI UX PEIICHUSI.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM ypaBHEHUH.

61. Cuctembl ypaBHeHUN. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIEC TPUEMBI UX PEIICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

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

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

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

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKUE 3alaHUA
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

21



1. Berunciure |095|092|093|092512
3 145
2. Brrancaure 2 2131

1 1
3. Beruucnure > |og47+ |0g432—§ |09428

4, Brruncnure |0g312—% |09332+% |Ogs6

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— .
1. Haiitu 3HaK yncia 3 . OTBer o0OoCHYiATE.

Haiitu 3uak uncia Ctg28() . Otser obocHyiite.

2T
o Cogs— .

3. Haiizute sHak uncina ~ - 6 . OTBeT 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 | Haittu 3HaueHns (pyHKIMM B TOUKAX -
1, 510
- 2 _

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

YpaBHeHHsI U HEPaBEeHCTBA
1. Pemmre ypaBHeHue COS(X +%) =1

Pemmurte ypaBHenue 3tg (3X + %) = —«/g

2
3. Pemmte ypaBHenue 1—tg°x = 2tgx
4 Pemmre ypaBHeHHE COS (l— X) =2

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

3. [TonsiTre 0 MPON3BOAHON (YHKIIMH, €€ TEOMETPUUECKUIT CMBICII.

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

5. VYpaBHeHHEe KacaTelbHONU U HOpMAIIU K rpaduKy QyHKIUH.

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

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

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

9. [IpumMepsl UCHONIB30BaHUS TPOU3BOAHOW JIsI HAXOXKIEHUS HAWIYYIIEro
peIIeHus B IPUKIIAIHBIX 3a7adax.

10. Bropas npousBosiHas, ee reomerpuueckuil cMmbici. HaxoxaeHue ckopocTu

JUTS TIpoliecca, 3aJlanHoro (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 YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemienue 3aa4 Ha nepeGop BapuaHTOB.

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

19. Tpeyronsuuk Ilackars.

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

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

22. B3aumHoe pacnonoxeHue IByX OpsIMbIX B IIPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepneHAWKYISIPHOCTH ABYX IIOCKOCTEH.

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 HakaoHHas npusMa. [IpaBuibHas npuzma.

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, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBHIBLHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTa’Ip,
JIOICKA’AP U UKOCADIP).

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

41. OceBble ceUeHUS ITUINHAPA U CEUCHHS, MTapauIeIbHbIe OCHOBAHHUIO.

42. Konyc. Yceuennslii konyc. OCHOBaHHe, BbBICOTA, OOKOBasi MOBEPXHOCTb,
oOpasytoasi, 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 MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpansHas Gopmyia oobema.

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

49, ®opmyinel 00beMa MHPAMHJIBI U KOHYCA.

50. ®opmysbl 00beMa 1mapa u miomaau chepsl.

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

[Tono6ue Tten. OTHOIIEHUs IUIOIIAACH TMOBEPXHOCTEH H  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.
Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. Koopaunatsl. PaznoskeHne BEKTOpa 110 HalIPaBJICHUAM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

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

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NpaKTHYECKHE 3aJAHUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

Brrauciure: lim
x—2

HaiinuTe npou3BoIHYIO (QYHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K  rpaduky QGyHKOIHA

Haiinure nponsBoanyio gynkmun 2 = VA~ T3+ 4
Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X)=-2X*+21x* —72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haitaure npomssoanyio ¢yHkmmn Y =sin(x* +2)-cos(X —2)

Haiimure mDpPOMEXYTKH MOHOTOHHOCTH (YHKIMM W TOYKH
=x*+6x*+ox+8

Haiinure Touku mepernba M MPOMEKYTKH BBITYKIOCTH Tpaduka
xt-6x* + 4

Haiimure mDpPOMEXYTKH MOHOTOHHOCTH (YHKIMM W TOYKH
=x*-6x*+ox

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

a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Boluucnure  UHTErpai I(XZ +4x+1)dx Beluuciure IMUIOMIATHL

(urypsl, orpanudeHHoM rpaduxom GyHKiuu Y =3X>, OpAMbIMH X =2,X=4 u

0OCBIO adcIce

13.Bpraricnure uHTErpat J.

2xdx
3+x°

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHOW rpapukoM (QyHKIUU
y=16—X 1 ocklo abcuuce

15.Beruncaure miomans GUrypsl, orpaHuueHHON rpadukom QyHKIMHK
y =1—x* u ockro abeuuce
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Kom0OunnaTopuka, cTaTHCTHKA U TEOPUSI BEPOATHOCTEH

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
P7—A§+£”—;.

3. Haiitu

4. CKOJIBKO Pa3JIUYHBIX IECTU3HAYHBIX YHCET MOKHO 3aITUCATh C TIOMOIIBIO (P
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IMUQPPHI B UUCTAX OBLIN PA3TUIHbI?

5. [udp ceiida odpasyercs uz nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

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

6. Han psix uucen 3.8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudpMeTndeckoe, pa3max,
MOJIy B MEJIaHYy.

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

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Mmeauany 3Toil BEIOOPKH.

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

COPHBIX PacTEHUM COAEPKUTCS B Kak1oM u3 100 mpou3BOJIbHBIX 00pa30M BEIOPaHHBIX TAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Yuciio ceMsH COPHBIX PACTEHUU

Yuciio nakeToB

Haiitu cpennee apupmeTnueckoe 1 MOY.
10. Tloacuurtanu oOveM mpoaaxk marasuHa B TedeHue 10 nueit (B Thic. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTruiecKoe, MOy U MEUaHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiinure tutomans cedeHus, MPOBEIECHHOTO dYepe3 JBe oOpasyrome KOHYCa, Yrol MEXIy
koropsivu  paBeH () .Otpesok AD IepHeHAMKYISPEH K IUIOCKOCTH DaBHOOEAPEHHOIO
tpeyromsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrossane ot Toukm M 10 KakaoW W3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagHo 4 cMm. Haiinure paccrostare oT Touku M no minockoctu ABC, eciin AB=6 cwm.

3. B tpeyronsuuke ABC nano: £ZC 2900, AC=6 cM, BC=8 cm, CM — meauana.

Yepes Bepmmny C mpoenena mpsimas CK, meprieHAuKynsipHas K TMIOCKOCTH TPEYroJbHUKA
ABC, mpuaem CK=12 cm. Haiimute KM.
4. Yepesz cropony AB pomba ABCD mnposeaena mnockocte ADM Tak, urto

nByrpannblii yron BADM pasen @() . Haiigure cropony pomba, ecin ¢BAD =45

paccrosinue ot Touku B no minockoctu ADM paBHo 4\/§

5. Cymma mmomazied Tpex rpaHel mpsMOYrOoJIbHOIO MHapajuieNienuneaa, UMEKOIX
obmIyIo BepuIMHY, paBHa 404 O, a ero pedpa MPONOPUUOHANBLHEI unciaM 3, 7 u 8. Haitnue
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. [Hap paguyca 41 1M nepecedeH IMIIOCKOCTHIO, HAXOIALIEHCS HA paCCTOSIHUM 9 M
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 oneHKH pe3yibTaTOB BbINOJIHEHHUS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0a1 — 1 6ama
- JIGMOHCTpUpYET TIJIyOOKOe, TIOJIJHO€ 3HaHWE W IOHUMAaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- IaeT TOYHOE OIpPE/IEICHUE U HCTOJIKOBAHNE OCHOBHBIX ITOHSATH;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT IPaBUIIbHBIC BHIBObL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIyOOKOe, TIOJHOC 3HAaHWE W IOHUMaHUE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

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

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPHUPYET CaMOCTOSATEIBHOCTb CYXACHUH,
NPUBOAUT BEPHBIE aPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- MpPaBUJIBHO, HO COBEplIas HE3HAUMUTENIbHbIE OLIMOKH, OTBEYAET Ha
COIYTCTBYIOIIME BOIPOCHI.

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

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTh U3J1araeT MaTepua,

- JIONyCKaeT OMIMOKM B OMPEACICHUH W HMCTOJKOBAHHHA OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKJICHHH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTBI, OTJCIIbHBIC BBIBOJBI HEJb3s
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

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

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

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

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

- HEBEPHO OTBEYAET HA 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; NI pCHICHUEC HE JOBEACHO 10 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 BepHas MOCIEJ0BATEIbHOCTh BCEX I1arOB PEIIEHUs; 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 IMpPEJCTABIECHHBIX B YCIOBUHU
¢uUryp m uxX 3JEMEHTOB, KOTOPBIE UTPAIOT BAXKHYIO POJb B PEUICHUU
3ajlauy;

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

XOJI pELICHUS BEPHBI;

pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;

JIOTIYIIEHbI OTCYTCTBUSI U (MJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;

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

JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BJIMSIOIINE HA MPAaBUIIBHOCTD XOJia PEIICHNUS;

B pE3yJIbTaTe 3TUX OMIMOOK MOXKET OBbITh NMOJTY4YE€H HEBEPHBINH OTBET

0,5

HCBCPHOC PCIICHUC, HeBepHHﬁ OTBCT MNJIM OTCYTCTBUC PCHICHUSA

0

MTOT'O

15

1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
arrecTanuu

ATTecTanuu npoBOJUTCS B yaeOHOM KaOWHETE MaTeMaTHUKH.
15 VYuedHo-MeToauueckoe u uHGPOPMAIMOHHOE olecrevyeHHe

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

MJisi NMPOBEACHUA

1. Bammakos, M. U. 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 3amanus mo maremaruke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromonos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiir, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue Ui CpenHero mnpogeccCrnOHaIHLHOIO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCHp. U AOI. —
MockBa: WzmatenbctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro 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
nocobue st cpenHero npodeccruonanbHoro oopasosanus / H. B. boromonios. — 2-¢ u3j., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemieHussMu B 2 4. Yactp 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3z., 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: anareOpa W Hayaja MaTEMAaTUYECKOTO aHajau3a, TCOMETpHUS s
npodeccuii U CrenualIbHOCTE connanbHO-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 (PenepanbHblil HEHTP HHPOPMALIMOHHO-00pa30BaTEIbHbBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas kosutekiust udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

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

MeTtoauyeckue yKa3aHus 1Jis1 00y4AIOMMXCSI 0 OCBOECHUIO THCIHIIHHBI

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