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1. HACHOPT PABOYEW MPOI'PAMMBI YYEBHON JUCIIUIIJINHBI
OVY]1.04 MaremaTuka

1.1. ObsiacTh NpUMEHEHHUS NPOTPAMMBI
PabGouass mporpamMma y4eOHOW MNWCHUIUIMHBI SIBISETCS 4YacThlO MPOTPaMMBbI
MOATOTOBKU cHenuanucToB cpeanero 3seHa (nanee — I[IIICC3) B cooTBeTcTBUM C
®I'OC CIIO no crernumansaocta 09.02.07 UHOOPMALIMOHHBIE CUCTEMBI U
[MTPOTPAMMUMPOBAHMUE.

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:
N3yyeHnne qucCHuIUIMHBI HApaBlIeHO Ha (GOpMUpPOBaHKHE OOIUX KOMIIETEHIIUMN,

BKJTIOUAIOIIMX B c€0d CIOCOOHOCTH:

OK 02. OcymiecTBisTh NOWCK, aHAIM3 M HHTEpPIpETanuio HH(popManuu,
HE0OXOAMMOM ISl BBIMOJTHEHUS 3a/1a4 PO(hECCHOHATBHOMN 1EATENbHOCTH;

OK 03. [InanupoBath U peayn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE PA3BUTHE;

OK 06. IIposBaATH IPa)XJaHCKO-TTATPUOTUYECKYIO ITO3ULHIO,
NEMOHCTPUPOBATh  OCO3HAHHOE  IIOBEJICHHME HAa  OCHOBE  TPAIULIUOHHBIX
OOIIIEYeIOBEYECKUX IIEHHOCTEH, MPUMEHSATh CTaHAApThl AHTHUKOPPYHIIMOHHOTO
MTOBEJICHHS,

OK 09. Hcnonb3oBaTh HHPOPMAIIUOHHBIE TEXHOJIOTUH B TIPO(PecCHOHAIBHON
NEATEIIBHOCTH.

B pesynbTaTte OCBOCHHS Y4yeOHOW MMCHMIUIMHBI OOYYAIOIIUICS JOJIKEH
JOCTUYb CIEAYIOIINE PE3YIbTATHI:

JINYHOCTHBIE!

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUI O MaTEMAaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBJICHUNA U MPOIECCOB, UIIESIX U METoJax
MaTeMaTUKH;

— MOHUMAaHWE 3HAYMMOCTHA MaTEMATUKH /ISl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHMSI K MaTEMaTHKEe KaK K YacTH OOIIe4YeIoBeUecKon
KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHEN pa3BUTHUS MAaTEMaTUKH, 3BOJIOLUECH
MaTeMaTHUYECKUX HJICH;

— Ppa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMUYECKON KYJIbTYPhbl, KDUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOJIUMOM
Uit Oynymie mpoecCuOHAIBHOM 1eATeNbHOCTH, ISl IPOJIOJKEHUsST 00pa30BaHUs U
caM0o00Opa30BaHMS;

— OBJIQJICHUE MATEMAaTUYECKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU B
MTOBCEIHEBHOM JKU3HHU, JJISI OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JUCIUIUIMH MPOQPECCHOHAIBHOTO IUKJIIA, JJIS MOJy4YyeHus oOpa3oBaHUs B 00JaCTsX,
HEe TpeOyroUuX yriyOJIeHHOM MaTeMaTUYeCKOW MOIrOTOBKH;

— TOTOBHOCTP M CIOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUI0, HA TPOTSHKEHWHW BCEH JKU3HU; CO3HATEIHHOE OTHOIIEHUE K
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HENpPEpPHIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO YCHEIIHON MpodeccuoOHaNIbHON U
OOLIECTBEHHOH 1€ATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTP K CAMOCTOSITEIBHOM TBOPYECKOH U
OTBETCTBEHHOM J1€ATEIBHOCTH;

— FOTOBHOCTb K KOJUIEKTMBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
o0Opa30BaTeNbHOM, 0OIECTBEHHO MOJIE3HOM, YUEOHO-UCCIIEI0BATENbCKOM, MPOEKTHON
U IPYTUX BUJAX JIEATEIBbHOCTH;

— OTHOIIEHHUE K MPO(eCcCHOHANBHON ASSITENFHOCTH KaK BO3MOXHOCTH y4acCTus
B pEHICHUM JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0JieM;

MeTanpeaMeTHbIe:

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

- UCIIOJIB30BaTh  BCE  BO3MOXKHBIE  peCcypchbl I JOCTHXKEHHUS
MOCTAaBJICHHBIX LEJEH W peanu3aluu IJIAHOB JEATEIbHOCTH; BHIOMpATh YCHEIIHbIE
CTPATEruu B Pa3IUYHBIX CUTYalLIHSIX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpOIIECCE
COBMECTHOI AEATENbHOCTH, YUYUTHIBATh MO3ULUU IPYTUX YUACTHUKOB JI€ATEIbHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(IUKTHI,

- BJa/ICHUE HAaBBIKAMU IIO3HABATENIbHOM, Y4eOHO-UCCIIEOBATEIbCKON U
IPOEKTHON JESITeNbHOCTH, HAaBBIKAMU pa3pelieHus MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHMS NMPAKTHYECKUX 33]1ad,
MPUMEHEHUIO PA3JIMYHBIX METO/I0B MTO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOATEIbHOH HWH(POPMALIMOHHO-
MO3HABATEJIbHON JEATEIbHOCTH, BKJIOYas YMEHHE OpPUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHMKAX MWH(pOpMAIMM, KPUTUYECKH OLEHHBaTh W  HMHTEPIPETUPOBATH
H(pOpPMaLIKIO, TOTYYaeMYI0 U3 Pa3InYHbIX HICTOYHHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO W TOYHO
U3JlaraTh CBOKO TOYKY 3PEHHsI, MCIOJIb30BaTh aJICKBAaTHBIE SI3BIKOBBIE CPENICTBA; —
BJIa/ICHUE HAaBBIKAMM IIO3HABATENIbHOM peQIieKCMM KaK OCO3HaHUS COBEPIIAaEMbIX
JNEUCTBUM M MBICIUTENIBHBIX IPOLIECCOB, MX PE3YyJbTaTOB W OCHOBAHMM, T'PaHUL
CBOEr0 3HAHMSI W HE3HAHMS, HOBBIX IIO3HABATENBbHBIX 337a4 W CPEACTB IS MX
JTOCTUKEHUS;

- HEJICYCTPEMJIIEHHOCT B MOMCKAX WM NPUHITHM  PEIICHUH,
CO00pa3UTEIBHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUMN;
CHOCOOHOCTH BOCIIPUHUMATh KPAaCcOTy M TapPMOHHUIO MHUPA;

npeaMeTHbIE!

- c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTU MUPOBOM
KyJIbTYpPbl 1 MECT€ MATEMAaTHUKH B COBPEMEHHOM IUBUIM3ALIUU, CIIOCO0AX OMUCAHUS
SABJICHUM peabHOr0 MUPA Ha MAaTEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEACTABICHUM O MaTEMaTHYECKUX TMOHATUSX KaK
BOKHEUIIUX MAaTeMAaTHYECKUX MOJENAX, IO3BOJISIONIMX OINUCHIBaTh W H3ydaTb



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

— BJAJICHHE METOJAMM JO0Ka3aTeJIbCTB U AJITOPUTMOB DPEIICHHS, YMEHUE HX
IPUMEHSATH, IPOBOAUTH 10KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BIAQJACHUE CTAaHJAPTHBIMM IIPUEMAMHU PEIIEHUS PALMOHAIBHBIX U
UPPALOHAIBHBIX, IOKA3aTEIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN U
HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM
YuCae JUIA TOWCKAa IIyTH PEUICHUS W WUIIOCTPAUMU pPEIICHUS YPaBHEHUU W
HEPABEHCTB;

—  cOpMHUpPOBAHHOCTb  MPEACTABICHUH 00  OCHOBHBIX  MOHITHSX
MAaTeMaTUYECKOTO aHaju3a M HUX CBOMCTBAX, BIIAJICHUE YMEHHUEM XapaKTEPU30BaTh
noBefieHue (PyHKIHM, HCIOJb30BaHUE TIOJYYECHHBIX 3HAHUN JIJI1 ONUCAHUS U aHAI3a
pEAIbHBIX 3aBUCUMOCTEN;

— BIJAQJICHUE OCHOBHBIMU IIOHATHSAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, UX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh reoMeTpudecKkue (GUrypsl Ha 4epTekax, MOJEISAX U B pEalbHOM MHUPE;
IPUMEHEHNE W3YYEHHBIX CBOWCTB M€OMETPUYECKUX (pUryp u (Gpopmys ais pelieHus
reOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(hopMHpPOBAaHHOCTH MPEACTABICHUI O Mpoleccax W SIBICHUAX, UMEIOUINX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHUPE,
OCHOBHBIX NOHATHAX JJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh H
OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MPAKTHUYECKHX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTHUKH CIIyYalHBIX BEJINYNH;

— BJIQJICHUE HABBIKAMU MCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM
IIPU PELICHUU 3a/1a4.

1.4. KosimyecTBO 4aCcOB HA OCBOEHHUE MPOrPaAMMbI Y4€O0HOI THCUMILIUHBI:
MakcumanbHON yaeOHON Harpy3ku o0ydarorerocs: 258 Jac, B TOM 4HCIIe:
00s13aTeIHbHOM ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 234 yaca.



1. CTPYKTYPA U COAEPKAHUE YUYEBHOUN JUCIIUTILIMHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero mo nporpaMme JAMCHUIINHbBI) 252
KOHCYJIbTAIIIH 6
IPOMEKYTOUHAs aTTECTALUs 12
Oobs13aTesIbHAs ayAUTOPHAsI yueOHasi HArpy3Ka (Bcero) 234

B TOM YHCIIE:

JICKIIMH, YPOKH 214
MIPAKTUYECKHE 3aHATUS 20

[IpomesxyTounas arrecranus B popme:
| cemectp - npyrue GopmMbl KOHTPOIS
Il cemecTp - sK3ameH




2.2 TemaTnueckui JIAH U coaep:kaHue ydyeOHoi qucuunanasl OY1.04 MaremaTnka

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUEe O6bem 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
NPOrpaMMbl
1 2 3 4 5
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremaTika B  Hayke, TEXHUKE, OKOHOMHKE, WH(POPMALMOHHBIX 2 1
TEXHOJIOTHSIX U TPAKTUYECKOW JesTenbHOCTH. Llenu u 3amaum u3ydyeHus
MaTemaTtuku npu ocsoeHuu npodeccuit CI10 u cnenmansaocteit CI1O.
Pa3nen 1 AJITEBPA 112 OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nousitus 0 | /leficTBUTENbHBIC YKCIIA. 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 ¢ AeHCTBUTENLHBIMA MTOKa3aTesiMu. CBOMCTBA CTENEHU C 2 1,2
Jorapugmsl JIEHCTBUTENBbHBIM MMOKa3aTeJIeM.
CreneHu ¢ pallMOHaJIbHBIMU TOKA3aTENsIMHU, UX CBOWCTBA. 2 1,2
Kophu u crenenu. KopHu HatypanbHOH cTENeHM U3 YMCHIa U UX CBOMCTBA. 2 1,2
[Ipeobpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIIEHHBIX U 4 1,2
MOKA3aTeIbHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm uucna. OCHOBHOE JorapruMUIECKOE TOXKIECTBO. 2 1,2
JlecsiTuuHble U HATYpallbHBIE TOTaPU(MBIL.
[TpaBuiia neiictBuii ¢ 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. KopHu, crenenu u jorapumsl.
Tema 1.3. Conep:xanue yueOHOro MaTepuaJia 8




DyHKIHUHU, UX Oynkuuu. OOnacTh ompeneneHuss M MHOXKECTBO 3HAUYeHUH; Tpaduk 2 1,2
cBoiicTBa M rpadpuku | QyHKIUHU, TOCTpoeHHe TpaduKoB GYHKIUH, 3aJaHHBIX Ppa3TUYHBIMU
CIOCOOAMHU.
CaoiicTBa byHKIMH. MOHOTOHHOCTD, YETHOCTb, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTH, MEPHOANYHOCTD. [IpoMeXyTKkH BO3pacTaHus U yOBIBaHMUS,
HanOoJIbIlIee W HAMMEHBIIEE 3HAYCHUsS, TOYKU IKCTpemyMma. [ 'paduyeckas
UHTEpIpeTays.
[Ipumepsl (QyHKIIMOHATBHBIX 3aBUCHMOCTEH B PpEANIbHBIX IIpoIeccax H 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, YUCIIOBBIC 3HAYCHUS M CBOMCTBA TPUTOHOMETPUIECKUX (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 yTia. 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 [Tpeobpa3zoBaHre CyMMbI TPUTOHOMETPUYECKUX (DPYHKIIMI 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, apKKOCHUHYC, apKTaHreHc uucia. [Ipocreiinime 2 1,2
TPUTOHOMETPHYECKHE YPABHEHUSI.
[Ipocreiimme TPUTOHOMETPHUIECKHE HEPABEHCTRA. 2 1,2
IIpakTuyeckoe 3ansitue Ne3 2 1,2

[TpeoOpa3oBanus MpOCTEHIINX TPUTOHOMETPUUYECKUX BhIpakeHH. Pemenue
IIPOCTEUIINX TPUTOHOMETPUYECKNX YPABHEHUN U HEPABEHCTB.
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Tema 1.6. Copnepxxanue yuyeOHOIro MaTepuaJia 10
Crenennsie, CreneHHbIC, TTOKa3aTeNIbHBIC U JTorapudMuueckue GyHnkiuu. OnpeneneHus, 2 1,2
NoKa3aTejbHbIe, UX CBOMCTBA M IrpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue Gynkimu. OnpeneneHns, X CBOWCTBA U rpadUKH. 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, PACTSKCHHUE U CIKATHE
byHkuun BJI0JIb OCEH KOOPJMHAT.
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 yueOHOro MaTepHuaJia 20
YpaBHeHus u VYpaBHeHuUs U cucTeMbl ypaBHeHuM. HepaBeHcTBa. PaBHOCHIBHOCTB 2 1,2
HEepPaBeHCTBa ypaBHEHUI, HEPABEHCTB, cucTeM. OCHOBHBIE PUEMBI UX PEIICHUS
(pa3noxeHue Ha MHOXKMTEJH, BBEIEHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA,
rpaduIeCKUii METO.).
Hcnonp30Banue CBOMCTB U TpauKkoB (DYHKIIHIA PU PEIICHUU YpaBHEHUH 1 2 1,2
HEepaBeHCTB. MeTo/1 MHTEpBAJIOB.
PanronanbHble, HppalliOHAIbHBIE YPABHEHHUS, HEPABEHCTBA U CUCTEMBI. 2 1,2
Iloka3zaTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHHs U HEPABEHCTBA. 2 1,2
TpuroHoMeTpuyeCcKrue ypaBHEHHUSI. 2 1,2
TpuronomeTpruyecKkrue HepaBeHCTBA. 2 1,2
N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUH 2 1,2
YpaBHEHU U HEPABEHCTB C JIByMsl IEPEMEHHBIMHU U UX CHCTEM.
IpakTHyeckoe 3ausirue NeS 2 12
VYpaBHeHus u cuctemsbl ypaBHeHU. HepaBeHcTBa. Mcnonb3oBaHue CBOMCTB
U rpadukoB GyHKIMN NPU pelieHUN YPaBHEHUI U HEPABEHCTB.
IToBTOpEHue [ToBTOpEHME TEM: KOPHH, CTeNeHH U Jorapudpmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUECKHE TOKIECTBA.
IMpomeskyTouHasi aTTecTalusi — APyrue popMbl KOHTPOJIA (CpeHHUii 6ALT M0 TEKYIIHM OLEHKaAM
yCIEeBAEMOCTH
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 3aaHNs U CBOIMCTBA YUCIIOBLIX MTOCHERoBarebHOCTed. [loHaTue o 2 1,2
npezene nociueaoBareabHOCTH. CyllecTBOBaHUE Npeieia MOHOTOHHON
OrpaHUYEHHON NOCIE0BATEIHHOCTH.
CyMMHpOBaHHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMEeTPUYECKasi MPOTPECCHs] U €€ CYMMA.
Tema 2.2. Conep:xaHue yueOHOIro MaTepHaJia 20
IIpounsBonnas [TonsiTHE O MPOU3BOAHON (PYHKIMH, €€ TECOMETPUIECKHIIA U (PU3NIECKUI 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
[Tpon3BoHbBIe 00paTHON (PYHKIIMU ¥ KOMIO3UIUH (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 POU3BOTHON K UCCIENOBAHUIO (DYHKIIHIA 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 y4eOHOro MaTepuasa 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 MprMeHeH!s! UHTerpajia B (pu3KMKe U TeOMETPUH. 2 1,2
IIpakTuyeckoe 3ansitue Ne7 2 1,2
ITepBooOpaznas u unterpan. @opmyna Hetotona-Jleitbnuna.
Paznen 3 TEOMETPUSA 64
Tema 3.1. Coaep:xanue yueOHOIro MaTepHaJia 16 0OK 02,03,06,09
Koopaunatel u [TpstmoyronbHas (AekapToBa) cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPBI DopMysia pacCTOSIHHUSI MEXY ABYMsI TOYKAMHU.
YpaBHeHus cepbl, IOCKOCTH U MPSIMOH. 2 1,2

11




BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTsl BeKTOpa. 2 1,2
CrioxeHue BEeKTOPOB. 2 1,2
YMHOXEHHEe BEKTOpa Ha YKCII0. PasziiokeHne BEKTopa 1o HalpaBICHUSIM. 2 1,2
VYron mexxay nBymsi BekTopamu. IIpoekius BeKTopa Ha oCh 2 1,2
CxajsipHO€ MPOU3BEJICHUE BEKTOPOB. 2 1,2
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPHU PEIICHHMH MAaTeMaTHYECKUX H 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 IUKyYIIPHOCTD MPSIMOM U TJIOCKOCTH. 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
['eomeTpuueckue nmpeodpa3zoBaHus IPOCTPAHCTBA: MapajljiebHbINA epeHoc, 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 BeKTOpsLIIpsIMBIE U TUIOCKOCTH B IPOCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepHaJia 10

MHoOrorpaHHMKH Bepunsl, peOpa, rpanu MHOrorpaHHuka. PazsepTka. MHOrOrpaHHble yribl. 2 1,2
Boinykible MHOrorpanHuku. Teopema Ditepa.
[Tpusma. Ilpsimast u HaknoHHas pu3Ma. [IpaBunbHas npusMma. 2 1,2
[Tapamenenunen. Kyo
ITupamupa. [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 npaBUILHBIX MHOTOTPAHHUKAX (TE€Tpa’ap, KyO, OKTasap, 2 1,2
JIOICKA’AP U UKOCAIIP).

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, 00KOBasi IOBEPXHOCTh, 0Opasyrorasi, 2 1,2
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pa3BepTKa. Y CEUCHHBIN 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. Materpanshas ¢popmyna oobema. @opmyIisl 2 1,2
reoMeTpuu o0bema Ky0a, MPSMOYTOJIBLHOTO Mapajljiesienune/a, IPU3Mbl, IIHHIPA.
®dopmynbl 00beMa MHUPAMUJIBI M KOHYca. DOPMYIIBI ILIONIAIA TOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o0beMa mapa u iomaay chepsl.
[Togo6ue Ten. OTHONIIEHHS TUTONIAIe TOBEPXHOCTEH M 0OBEMOB MOJO0OHBIX 2 1,2
TEl.
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:xanue yueOHOro MaTepHuaJia 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE IOHATHSA KOMOMHATOpUKH. Pa3melienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COUYCTAHMS.
3ajaun Ha TOJICUET YKCIIa Pa3MEIEHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Pemienue 3a1a4 Ha nepe0op BapuaHTOB.
®opmyna 6unoma HerotoHa. CBolicTBa GMHOMUHAIBHBIX KO HHUIIMEHTOB. 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
BEPOATHOCTEH [ToHsiTHE O HE3aBUCUMOCTH COOBITHH.
JuckpeTHas ciiydaliHasi BETMYMHA, 3aKOH €€ pacnpeesieHus. YucioBbie 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 JUCKPETHOU CIydYalHON BEJTUYNHBI.
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. Perenne npakTHuecKux 2 1,2
3aJ1a4 ¢ IPUMEHEHHUEM BEPOSATHOCTHBIX METOJIOB.
IIpakTyeckoe 3anstue NelQ 2 1,2

DneMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH U MaTeMaTHYECKOM
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CTaTUCTHUKH.

IloBTOpPEHME [ToBTOpenue Tem: OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA. Perienue 6 1,2 OK 02,02,06,09
YpaBHEHUH, CUCTEM YPAaBHEHUU U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Hasi U UHTETpall.

KoncyabTanuu 6

IIpome:kyTouHasi aTTecTanus - IK3aMeH 12

HWToro mo gucuumiInHe: 252
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3.YCJOBUSI  PEAJM3ALIMM  TNPOTPAMMBI  YYEBHOIM
JUCHUIIIAHBI

3.1. TpeGoBaHusi K MHHHMAJLHOMY MAaTEPHAJbHO-TEXHHYECKOMY

o0ecreyeHU 0 y4eOHOW TUCIUIINHBI
Peanuzanms mporpaMMbl JUCIUIUIMHBI TPeOyeT HAIUYHs yIeOHOTO KaOnuHeTa

MaTeMaTUKH JIJIl TPOBEJACHUS 3aHATHH JICKIMOHHOTO THIA, IPaKTHYSCKHUX
3aHITHH, B TOM YHCJIE TPYIIOBBIX, WHIWBUIYAIbHBIX, MUCBMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.
O6opynoBaHue:
- pabouee MecTo mperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MeOEIb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUarOIuXcsl);
- IOCKa y9CHHYECKasl.
TexHuueckue cpeacTBa 00yUeHHUS:
- KomIbIoTep (HOYTOYK);
- MYJbTUMEIUNHBIN TTPOCKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOMS:  IUTAKaThl,  y4eOHO-HArIsAHBIE  TTOCOOMS,
oOecrieUrBaOIIME TEMaTUYECKHE MIUTIOCTpalud 10  pabodeil  mporpamme
JTUCUMIUIMHBI, B TOM 4YHCIIe, BHJICO-ayJMO MAaTEpUaIbl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KoMmproTep wMeeT a0CTynm K JJIEKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00aNbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TMPOTPAMMHBIM
oOecIieueHUEM.

3.2.  YuedHO-MeTOAMYeCKOe ¥ HHGpoOpMANMOHHOE oOecrevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI
OcHoBHbIE yueOHbIe U3IaHUs
1. bammakoB, M. . Marematuka: yueOnuxk /M.UM. Bammakos.- 2-e usn., crep.-
M.: KHOPYC, 2019.- 394c¢.- (CI1O) https://www.book.ru
2. boromomnos, H.B., Camoiinenko, I1.1. Marematuka: yueonuk mis CIIO /H.B.
boromonos, IL.M.  Camoiinenko.- M.:  HOpaiir, 2019.-  40lc.-
(ITpodheccuonanbroe 0Opa3oBanue) https://urait.ru
3. boromomnog, H.B. I[lpaktuueckue 3aganust mo marematuke. B 2-x u. U.1: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepa0d. u gomn.- M.: FOpaiir,
2019.- 326¢.- (ITpodeccuonansHoe oOpa3zoBanue). https://urait.ru
4. boromounos, H.B. [Ipaktuueckue 3aganusi no marematuke. B 2-x u. Y.2: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3zz., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c.- (ITpodeccuonansHOe 0OpazoBanue). https://urait.ru
5. TyceB, B.A. I'eomerpus: y4yeOHOe mocoOMe I  CpPEIHEro
11poheCCHOHAIBHOTO oOpazoBaHus / B. A.T'yces, . b. KoxyxoB,
A. A. IIpokodreB. — 2-¢ u3na., ucnp. u aomn. — Mocksa: M3naTensctBo HOpaiir,
2020. — 280 c. — (ITpodeccronanbHoe oOpa3oBanue) https://urait.ru
JlonoiHUTEIbHbIE Y4eOHbIe U3IaHusl
6. boromonoB, H.B. Anre6pa w Hauana anHamuza: ydeOHOe mMmocoOwe 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'pudp YMO CIIOhttps://urait.ru

7. boromonoB, 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 :
yugeOHOe  TocoOHMe U1 CpeaHero  MpoQecCHOHAIBHOTO  0Opa3oBaHwus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09135-9. I'pup YMO CIIO https://urait.ru

9. Maremartuka: anrebpa ¥ Hauajga MaTeMaTUYECKOTO aHAIN3a, T€OMETPUS 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 (Enqunas koJieKIus g poBbIX

00pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3oBatenbHbIii TopTai «Ydaeday: « YpOKm» (WWWw.

uroki. ru)

MeToauyeckue ykazaHusi sl 00y4awIIUXCSl 1O  OCBOEHUIO

TUCHUNTIHHBI
13. Meroaudeckue ykKazaHUs JJIs1 00YUYarOIIUXCS IO BBITTOJTHECHUIO 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 U MeTOABI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4eHH sl

DopMbI U METOAbI
KOHTPOJISl

Pe3yabTarnl 00yyeHus OLIEHKH
pe3yJabTaToB
00y4eHust
Obwue Komnemenyuu: Texymmit
OK 02. OcymiecTBasTh MOUCK, aHAIW3 M HHTEPIPETAIMI0 WHOOPMAIMH, | KOHTPOJIb:
HEOOXOIUMOI JUISI BRITIOTHEHUS 337124 PO(EeCCUOHATTLHOM e TEIIbHOCTH. - OIIPOC YCTHBIM
OK 03. IInanupoBaTh U peaqu3oBbIBaTh cOOCTBEHHOE MpodeccroHanbHoe U | (hpOoHTaTbHBIN);
JTUYHOCTHOE Pa3BUTHE. - TECTUPOBAHUE;
OK 06. IIposBiATHL rpaXkAaHCKO-IIAaTPUOTUYECKYIO MO3UIIUIO, | - BHIOJHEHHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TOBEJCHHE HAa OCHOBE TPATUIIMOHHBIX | MUCHMEHHOMN
0011e4eI0BeueCcKuX [EHHOCTEH, MIPUMEHSITh CTaHJapThI | pabOTHI;
AHTUKOPPYIIIMOHHOTO TTOBEICHUS - BBITIOJTHEHUE
OK 09. HUcnonps3oBaTe HHGOPMAIIMOHHBIE TEXHOJIOTUU B IPO(HECCHOHATBHON | MPAKTUYECKOM
JIeATEIbHOCTH. paboThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUyalbHA

- c(OPMHPOBAHHOCTh TPEJCTABICHU O MaTeMaTHKe KaK YacTH
MHPOBOM KYJIBTYpbl U MECTE MATEMAaTUKH B COBPEMEHHOMN IMBUIIM3ALNM,
crioco0ax oNnucaHus ABJICHUN pealbHOI0 MUpa Ha MaTeMaTHYeCKOM

- c(OPMUPOBAHHOCTh TMPEACTABICHUN O MaTEMAaTHYCCKUX TOHSTUIX
KaK BAKHEHMIIMX MAaTE€MaTUYECKUX MOJEIISIX, MO3BOJIAIOIIUX OMUCHIBATH U
MU3ydaTb pasHblE IIPOLECCHl M SBJIEHUS; I[OHUMAHHUE BO3MOXKHOCTH
AKCMOMAaTHUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPU;

— BJIAJICHUE METOJAMH JIOKA3aTEJIIbCTB W AITOPUTMOB PELICHUS,
YMEHHME HUX NPUMEHSATH, NPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHHUS B XOJIE
pelIeHHs 3a/1a4;

— BJIAJICHUE CTAaHJAPTHBIMU IPUEMAMU PELIEHUs] PAaLMOHAIBHBIX WU
MppalOHAIIbHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUHM M  HEPABEHCTB, UX CHUCTEM; MCIOJB30BAHUE TOTOBBIX
KOMIBIOTEPHBIX MPOTrpaMM, B TOM YHCIIE JJISI MO- MCKA MYTH PEIICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

- c(hOPMHUPOBAHHOCTh  TIPEJACTABICHU 00 OCHOBHBIX TOHSATUSIX
MaTeMaTUYeCKOr0 aHajiu3a W WX CBOWCTBax, BIAJCHHE YMEHUEM
XapaKTepu30BaTh TMOBeACHHE (YHKIMMA, HCIOIb30BAHUE TOTYYEHHBIX
3HAHUU JIJI1 ONTMCAHUS U aHAJIM3a PeaIbHBIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMM IOHATHUSMH O IJIOCKMX M MPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (PUTYpax, HX OCHOBHBIX CBOWMCTBAX;

- c(hOpMHUPOBAHHOCTh YMEHUS PACIIO3HABATh T€OMETPHUECKUE (PUTYPHI
Ha 4YepTekax, MOJCISIX W B pPEaJbHOM MHUpPE; MPUMEHEHHE H3YYEHHBIX
CBOMCTB reoMeTpudeckux Guryp u GopMyl Uil pelIeHHs] TeOMETPUIECKUX
3a/1a4 U 3aJ1a4 C TPaAKTHYECKUM COJICPKAHUEM;

- c(hOPMUPOBAHHOCTh TPEJCTABICHUH O TpoOIEccax U SBICHUSX,
MMEIOLMUX BEPOSTHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaJbHOM MUPE, OCHOBHBIX MOHATHUSX JIEMEHTAPHONW TEOPUH BEPOSITHOCTEN;

s (hopma paboTHI)

[Ipomexyrounas
aTTecrauus B
dbopwme:

1 cemectp -
JK3aMeH

2 ceMecTp -
JK3aMeHa.

Meron
IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTauuu -
BBIIIOJIHEHHE
9K3aMEHALIMOHHOI O
KOMIIJIEKCHOTO
3a1aHUsA
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YMEHHMM HaxOIuUTh M OICHUBATh BEPOSTHOCTU HACTYIUIEHUS COOBITUH B
NPOCTEHIINX TPAKTUYECKUX CUTYallUSIX M OCHOBHBIC XapaKTEPUCTUKU
CIIy4aifHbIX BEJTUYMH;

— BJIAJICHUE HABbIKAMHU HCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IpU PEIICHUU 3ajau.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB JIsI POBeeHUs MPOMEKYTOUHOM aTTecTAlNH
o0y4yaromuxcsi Mo JUCUMIIHHE

IHoka3zaren U KpUTEPUHU OLICHMBAHUSA KOMIIETEHIHI
Ilokaszarenn W KpPUTEPUM OLICHUBAHHUS KOMIETECHLIMM, ONMMCAHHUE IIKAJ
OLICHMBAHUS COJIEpXkKATCs B MpuiioxkeHuu 1.

KoHTposbHbBIE M TecTOBbIE 3aJaHUA
KoHTpoJsibHbIE 3a1aHus coiepKaTCs B pHIIokKeHUH 1.
MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OINPEACIAIOINAE IPOLEAYPbl OLCHUBAHUA
3HAHWM, YMEHUH, XapaKTepU3yIuX (OpMUPOBAHUE KOMIIETEHIIMMA, COAEpKaTCA
B npwiioxeHuu 1.

18




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, HeO6XOIII/IMBIX

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 COPMUPOBAHHOCTH 3HAHUH, YMEHHIA,
NPAaKTUYECKOTO OMbITA, OOMIMX U MPOPECCHOHATBHBIX KOMIETEHIUH, MPOJeMOHCTPHUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OLCHKa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIICHMH Te€X KOMIIETCHIUH, KOTOpble HE0oOXoAuMbl it 3(G(GEKTUBHOTO BBINOJIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHMs 33JaHUN JOKHA 00Janarh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAaHUW, YMEHUH, TMPAKTUYECKOrOo OMbITa, OOMUX U MNpodhecCHOHANBHBIX KOMIETCHIIUN

00yJaromuxcs;

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

OOBEKTHBHOCTH OLIEHKHM — OIIEHKA BBIMIOJHEHHWS KOHKYPCHBIX 3aJaHWW JOJDKHA 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 pacueTa CBOJAHBIX 0alIoB;

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

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

IlepeBon nsiTi OanbHOM MIKAJIBI YUE€Ta Pe3yJbTaTOB B MATH OAJIbHYIO OLIEHOYHYIO HIKaTY:

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
OrneHka 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(pMUIecKoe TOXKIECTBO.
0. Jlorapudmei. CBoiicTBa 10rapugmos.
1. Jlorapudm. JlecaTHUHBIC U HATYpATbHBIC JIOTAPU(PMBI.

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

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

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue palMOHAIBHBIX U UPPALIMOHATIBHBIX BHIPAXKEHUH.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIbHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIBHBIX U JIOTAPUPMUICCKUX BBIPAKCHUM.

18. Panmmannas mepa yrina. BpamareiasHoe JBUKCHHE.

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

20. 3Haky, 4YHCIOBBIE 3HAYEHUS W  CBOWCTBA UYETHOCTH, HEUYETHOCTH
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOTO apryMEHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

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

26. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEACHUE.

27. TIpeobpazoBaHue MPOU3BEICHHS TPUTOHOMETPUUYECKIX (PYHKIIUN B CYMMY.

28. IIpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

29. Belpa)kxeHHE TPUTOHOMETPUYECKHX (YHKIUH dYepe3 TaHTEHC ITOJIOBUHHOTO
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. Iloctpoenme rpadukoB (QYHKIUH, 3aJaHHBIX Pa3IMYHBIMA
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

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

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

39. Cnoxnas ¢yHKkuug (KoMmo3unus). ApudmeTrnueckue omnepanuu Hal
GyHKIUSAMHU.

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

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

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

43. Jlorapudmuueckas GyHKIUs, €€ CBOWCTBA U IpaduK.

44. JlorapupmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

RROoN k0N
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46
47
48
49

u rpaduxk.
50.
u rpaduxk.
51.
u rpaduxk.
52.
u rpaduxk.

53

. IlokxazarenbHble ypaBHEHUS U HEPABEHCTBA.
. Crenennas GyHKIMS, €€ CBOMCTBA U rpaduK.
. YpaBHEHHS U HEPABEHCTBA CTENICHHON (DYHKITUH.

. O6JacTp ompe/eeHUs] 1 MHOXKECTBO 3HAYCHHUH QYHKIMH y= SINX,e€ CBOWCTBA

. IIpeobpazoBanust rtpadukoB ¢GyHKIMA. CUMMETpPUS OTHOCHUTEIBHO OCei

KOOp/INHAT.

54
55

. IIpeobpazoBanus rpadukoB dhyHkumid. [TapamiensHbil nepeHoc.
. IIpeoOpa3zoBanus rpadukoB ¢yHKIUH. CHMMETpHsT OTHOCHUTEIBHO Hayala

KOOpAUHAT.

56
y=X.
57

. IlpeoGpa3zoBanus rpadukoB ¢yHkunid. CHMMETpHS OTHOCHTENBHO MPSIMOMN

. IlpeoGpa3zoBanus rpadukoB ¢GyHKuuMd. PacTspkeHme W cokaTe BIONb OCEH

KOOpAUHAT.

58.
59.
60.
61.
62.
63.
64.

VYpaBHeHMs. PaBHOCWIBHOCTH YpaBHEHUH,
VYpaBHeHus. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Cucremsl ypaBHeHHH. OCHOBHBIE IIPUEMBI UX PELICHHUS.
Hepasencra. OcHOBHBIE IPUEMBI UX PELLIEHUS.
HepaBencTBa. PaBHOCHMIIBHOCTh HEPABEHCTB.

HCPAaBCHCTB.

65
66

. MeTon uHTEPBAJIOB.
. M3o0paxeHne Ha KOOPAMHATHOM MIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHMIA

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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OO6nacTh onpeaeneHus 1 MHOXKECTBO 3HaUeHUHN (YHKIIMH Y= COSX, e€ CBOICTBa
OO6nacTh ompeneneHuss 1 MHOXECTBO 3HadeHH QyHKIuu y=tgX, e€ cBoiicTBa

O6nacTh onpeaeneHuss 1 MHOXKECTBO 3HaYeHHUM QyHKIMH )= ClgX, e€ cBoiicTBa

CucreMsbl ypaBHEeHUN. PaBHOCHIIBHOCTh CHCTEM ypaBHEHUH.

Hcnonp3oBanue CBOMCTB W rpadukoB (YHKIMH TMPU pEIICHUH YpAaBHEHHHA U



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

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

2 Pemure ypaBuenue 3tg (3X + %) =—3

3. Penmte ypasrHenne 1—tg”x = 2tgx

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

IIpumepHBIe BOPOCHI 115 co0ece OBAHNUS

1. Croco05bl 3a1aH1s ¥ CBOMCTBA YHCIOBBIX ITOCIIEA0BATEILHOCTEH.

2. CyMMHpOBaHUE MOCIEI0BATEIbHOCTEH.

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

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

5. VYpaBHeHHe KacaTelbHONU U HOpMaIIU K rpaduKy QyHKIUH.

6. IIpon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

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

9. ITpumMepbl UCTONB30BaHUS MPOU3BOJHOW JUISI HAXOXKACHUS HAWIYYIIEro
pelleHus B MPUKIAIHBIX 3ajauax.

10.  Bropas npousBojHas, ee reoMeTpuueckuii cMmbici. HaxoxaeHue ckopoctu

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

12. IlepBooOpa3nas u unrterpai. CBoicTBa.

13.  TabGumma nmepBooOpa3HBIX.

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 ~ KoMOuHaTopuku. Pasmemenusa.  CoueraHwus.
[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. CoOpbiTHE, BEpOATHOCTH COOBITHSI, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

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.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsMoi U INIOCKOCTBIO.

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. Bepimunel, pedpa, rpaHu MHOTOTpaHHHUKA.

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

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

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

37. CumMmerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 MUpamMuIe.

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 TUINHAPA U CEUCHHUS, TapalIeNIbHbIe OCHOBAHUIO.

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

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

44.  OceBble CeUeHHsI KOHYCA M CEUEHUS, TapauiebHble OCHOBAHMIO.

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 1mapa U MIomaau chepsl.

51. @®opMyITbl TUIOIIAIHN MOBEPXHOCTEN IIMIIMHIPA 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.
dopmMyiia pacCTOSTHUS MEXy ABYMs TOYKaMHU. Y paBHEHUE CEpHI.
Bexropsl. Monyis 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. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOpAUHAT U BEKTOPOB IIPH PEIICHUHA MAaTEMaTHYECKUX 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 mNpOMEXYTKH 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 pyHkuMs F sBrusercs mnepBooOpa3sHOW 11 (GYHKUHU
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, orpaHndeHHoN rpaduxoM 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 ocbo abermce

15.BelunciuTe miomans (GUrypsl, orpaHHUYeHHONH rpadukoM (YHKIUM
y =21—x* n ocbro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopmMupoBaTh KOMaHIy H3 4 4YEJIOBEK JUIA YYacTHs B MaTeMaTU4YecKOn
ommMmnuane?

2. Boraucnuts: 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 uz nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B uncie MOryT noBTOpsTHCA). 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 apudmernueckoe, 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. Omnpenensist cTereHb 3aCOPEHHOCTH IBETOYHBIX CEMSTH, BBISICHSIITH, CKOJIbKO CEMSTH

COPHBIX pPacTEHUM coAepKUTCS B Kaxa0M u3 100 mpou3BOIbHBIX 00pPa30M BEIOPAHHBIX MAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Yucno ceMsiH COPHBIX pacTEeHUM

Yuciio nakeToB

Haiitu cpennee apupmeTnaeckoe 1 MOY.
10.  Tloacuurtanu oO6wveM mpoaaxk marasuHa B Teuenue 10 mneii (B Toic. py0.): 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 JBe 00pas3ylolye KOHYCa, Yroidl MEeXIy
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 1m0 Kak[I0i M3 BEPIIMH TMPABHIBHOTO TPEYroJbHHKA
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 TMIOCKOCTH TPEYroJbHUKA
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 mmomazei Tpex rpaHel mpsiMOyroibHOIO Mapajuiesienunea, UMEKOIIX
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 pedbpo xkyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO Mapajvieenunea.
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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 IOHUMAaHHE 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,
MIPUBOJUT BEPHBIE apryMEHTHI, I€TIaeT IPaBUIIbHBIE BHIBOIBL;
- MPABWJIBHO U 00CTOSTEIHHO OTBEUAET HA COMYTCTBYIOIINE 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 MaTepuall;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUMH;

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

- NpPaBUJIBHO, HO COBEpIIas HE3HAUMTENIbHbIE OIIMOKH, OTBEYAaeT 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;

- JIOMyCKaeT OMIMOKM B OMPEACICHUH W HMCTOJKOBAHHH OCHOBHBIX
MOHSATHH;

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

- CTYIEHT HCIHBITHIBACT 3HAYUTEIIbHBIC 3aTPYyJHCHHUs, OTBEYas 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 COMYTCTBYIOIIHUE 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,
IIOJIY4E€H BEPHBIN OTBET

1,5

XoJl pelieHust BEPHBIiA, HO JIOMYIIEHA O/IHA ONTHOKA BEIYUCIUTEILHOTO
Xapakrepa,

1

Pemienne HayaTo JIOTHYECKH BCPHO, JO0MMyHICHA BBIYHUCIWUTCIIbHAA
OH_II/I6Ka; WKW pCHICHUEC HE JOBECACHO J0O KOHIIA, OTBET OTCYTCTBYCT

0,5

HesepHoe pelienre, HeBEpHbIN OTBET WIM OTCYTCTBUE PEIIEHUs

0

UTOro

15

KpnTepnn OLHCHKH TIPAKTHYECKOI0 3alaHUSA 110 T€OMETPUN

Bajaasl 3a
KPUTEPUH OLEHKHU

Haii/IeH BEpHBIN CIIOCO0 pelieHMs;

IPUBEJICHa BEpHasl MOCJIEJ0BATEIBHOCTh BCEX IIarOB PEIIEHUs; BEPHO
000CHOBaHBI BCE KIIFOUEBbIE MOMEHTBI BRIOPAHHOTO crioco0a perieHus;
BEPHO OTMEUYEHbl Ha YEpPTEXe CBOIICTBa BCEX NPEICTABICHHBIX B
yCIOBHH (DUTYP U UX DJIEMEHTOB;

BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,

IIOJIy4E€H BEPHBIN OTBET

1,5

HalJIeH BEPHBIN CIIOCO0 peIeHus;

NPUBEJICHA BEPHAs TIOCIIEJOBATEIEHOCTD BCEX IIar0OB PEUICHHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KITFOYE€BBIX MOMEHTOB;

BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU
¢uUryp m uX 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;

JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKH B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;

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

JOTYIIIEHbI HETPYOble OMMOKU B BBIYUCICHUSX U B MPEOOPA3OBAHUSAX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD X0OJia PEIICHNUS;

B PE3YyJbTaTe 3TUX OMIMOOK MOXKET OBbITh MOJY4YE€H HEBEPHBIN OTBET

0,5

HCBCPHOC PCIICHUC, HeBepHHﬁ OTBCT WNJIM OTCYTCTBUC PCHICHUS

0

MTOT'O

15

1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHUs IPOMeKYTOYHOM
arrecTanuu

ATTCCTaI_[I/II/I IIPOBOJUTCA B y‘-IC6HOM KaOMHEeTe MAaTCMATHKH.

1.5 Y4eOHo-MeTOaMuYeckoe M HHPOPMALMOHHOE o0ecredyeHUe sl NPOBedeHUS
NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

1. Bammakos, M. M. Marematuka: yueonuk /M.U. 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.
Bboromomnog, I1.1. Camoiinenko.- M.: IOpaiit, 2019.- 401c.- (ITpodeccuonanbroe 0Opa3oBaHme)

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¢.-
(TTpodheccronanbuoe 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: WzngatenbctBo IOpaiit, 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 pemenusmu 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 cpearero npodeccuoHanbHoro oopasosanus / 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 (Enqunas kosutekiust udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

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

MeTtoauyeckue yKa3aHus 1Jis1 00y4aIOMMXCSl 0 OCBOEHUIO THCIHIJIHHBI

13. Meroanueckue yka3zaHus AJis1 00ydaroluXcsl M0 BRIMOJIHEHUIO TPAKTUYECKUX PadoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

