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1. HACHOPT PABOYEW TPOI'PAMMBI YYEBHOW JUCIIUITIJIAHBI
OVY]1.04 MaremaTuka

1.1. ObsiacTh NpUMEHEHHUS NPOTPAMMBI
PabGouass mporpamMma y4eOHOW JWUCHUIUIMHBI —SIBISIETCSI YacThIO MPOTPaMMBbI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cnenuansaocta 09.02.07 UHOOPMALIMOHHBIE CUCTEMBI U
[MTPOT'PAMMUPOBAHMUE.

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 (GOpMUpPOBaHKME OOIIUX KOMITETEHIIUMN,

BKJTIOUAOIIMX B c€0d CIOCOOHOCTH:

OK 02. OcymiecTBisTh NOWCK, aHAIM3 M HHTEpPIpETanuio HH(popManuu,
HE0OXOAMMOM 7Sl BBIMIOJTHEHUS 3a/1a4 IPO(ECCHOHATBHOMN 1€ATEIbHOCTH;

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

OK 06. IIposBaATH IPa)XJaHCKO-TTATPUOTUYECKYIO ITO3ULHIO,
NEMOHCTPUPOBATh  OCO3HAHHOE  IIOBEJICHHE HAa  OCHOBE  TPAJULUOHHBIX
0OIIIEYeIOBEUECKUX IIEHHOCTEH, MPUMEHSATh CTaHAApThl AHTHUKOPPYHIIHOHHOTO
MOBEJICHHUS,

OK 09. Hcnonb3oBaTh UHPOPMAIIMOHHBIE TEXHOJIOTUH B TIPO(PEeCcCHOHAIBHON
NEATEIIBHOCTH.

B pesynbTaTte OCBOCHHS Y4yeOHOW MMCHMIUIMHBI OOYYAIOIIUICS JOJIKEH
JOCTUYb CIIEAYIOLINE PE3YNIbTATHI:

JINYHOCTHBIE!

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUI O MaTEMAaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAyKH, CPEJICTBE MOJEIMPOBAHUA SBJICHHM M MPOLIECCOB, UJEAX M METOJaxX
MaTeMaTHKH;

— MOHUMAaHWE 3HAYMMOCTHA MaTEMATUKH /ISl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHMSI K MaTEMaTHKE KaK K YacTH OOIIeYeIoBeUeCKOn
KyJIbTYypbl 4Y€pe3 3HAKOMCTBO C MCTOPHUEN pa3BUTUA MATEMATHKH, 3BOJIIOLUEH
MaTeMaTHUYECKUX HJICH;

— Ppa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMUYECKON KYJIbTYPhbl, KDUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
Ut Oynymie mpoecCUOHAIBHOM IeATeNbHOCTH, ISl IPOJIOJKEHUsST 00pa30BaHUs U
caM0o00pa30oBaHMS;

— OBJIaJICHUE MATEMAaTUYECKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHOM JKU3HU, JJISI OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JUCIUIUIMH NPO(PECCHOHAIBHOTO IUKJIA, IS MOJy4YyeHus oOpa3oBaHUs B 00JACTSX,
HEe TpeOYIoNuX Yri1yOJeHHOW MaTeMaTHYeCKOU MOITOTOBKY,

— TOTOBHOCTP M CIOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUI0, HA TPOTSHKEHWW BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K
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HENPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHIO YCHEIIHONM MNpodeccCuOHANbHON U
OOLIECTBEHHOH J1€ATENbHOCTH;

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

— FOTOBHOCTb K KOJUIEKTMBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0Opa30BaTeNbHOM, 0OIECTBEHHO MOJIE3HON, yUEOHO-UCCIIEI0BATENbCKOM, MPOEKTHON
U IPYTUX BUJAX IEATEIBHOCTH;

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

MeTanpeaMeTHbIe:

- YMEHHE CAMOCTOSTENBHO ONPEAENATh LUEIN AESITENBHOCTH U COCTABIISITH
IUIAHBl  JICSITEIBHOCTH;  CaMOCTOATEIBHO  OCYIIECTBIIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATH JIEATEIbHOCT;

- UCIIOJIB30BaTh  BCE  BO3MOXKHBIE  peCcypchbl I JOCTHXKEHHUS
MOCTAaBJICHHBIX LEJEH M peanu3aluy IJIAHOB JEATEIbHOCTH; BBIOMpATh YCHEUIHBIC
CTPATETuu B Pa3IUYHbIX CUTYaLUSX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpOIIECCE
COBMECTHOM AEATENbHOCTH, YUUTHIBATh MO3ULIUU IPYTUX YYACTHUKOB JI€ATEIbHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI,

- BJa/ICHUE HAaBBIKAMU IIO3HABATENIbHOM, Y4eOHO-UCCIIEOBATEIbCKON U
OPOEKTHOM JAEATENbHOCTH, HABbIKAMHU pa3pellieHus MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHMS NPAKTHYECKUX 33]1ad,
MPUMEHEHUIO PA3JIMYHBIX METO/I0B MTO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIbHOH HWH(POPMALIMOHHO-
MTO3HABATEJIbHON JEATEIbHOCTH, BKJIIOUas YMEHHE OpPHUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHMKAX MWH(pOpMAIMM, KPUTUYECKA OLEHHBaTh W  HMHTEPIPETUPOBATH
MH(POPMAIUIO, TIOTYYAEMYIO U3 Pa3IUYHbIX HCTOUHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO W TOYHO
U3JlaraTb CBOIO TOYKY 3pPEHUs, MCIOJb30BaTh aJCKBATHBIE S3BIKOBBIE CPEICTBA; —
BJa/ICHUE HAaBBIKAMU IO3HABATEJIbHOM peQIIEKCMM KaK OCO3HAaHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTENIBHBIX IPOLIECCOB, MX PE3YyJbTaTOB W OCHOBAHMM, T'PaHULl
CBOEr0 3HAHMS W HE3HAHMS, HOBBIX IIO3HABATENBHBIX 337a4 U CPEACTB ISl MX
JOCTH)KEHUS,

- HEJICYCTPEMJIIEHHOCT B MOMCKAX WM NPUHITHM  PEIICHUH,
CO00pa3UTEIbHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUMN;
CIOCOOHOCTH BOCIIPUHUMATh KPAacOTy ¥ TapPMOHHUIO MUPA;

npeaMeTHbIE!

- c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTU MUPOBOM
KyJbTYpPhl U MECT€ MAaTEMATHKH B COBPEMEHHOM LMBWIM3ALMHU, CIOCO0AX OMUCAHUSA
SBJICHUM peaIbHOr0 MUPA Ha MATEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEACTABICHUM O MaTEMaTHYECKUX TMOHATUSX Kak
BOXHEHUIIMX MAaTEMAaTUYECKUX MOJENAX, IO3BOJSIONIMX OINUCHIBaTh W H3ydaTb



pasHbple IPOLECCHl M SBJIEHUSA; IIOHMMAaHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUIL;

— BJAJICHHE METOJAMM JO0Ka3aTeJIbCTB U AJITOPUTMOB DPEIICHHS, YMEHUE HX
IPUMEHATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BIAQJACHUE CTAaHJAPTHBIMM IIPUEMAMHU PEIIEHUS PALMOHAIBHBIX U
UPPaLMOHAIBHBIX, [IOKA3aTEIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM
yucjae Ui TOWCKAa IIyTH PEIICHUS W WUIIOCTPAlUWK pPEUICHUs YPaBHEHUM U
HEPABEHCTB;

—  cOpMHUPOBAHHOCTb  MPEACTABICHUH 00  OCHOBHBIX  MOHITHSIX
MAaTeMaTUYECKOTO aHaju3a U UX CBOMCTBAX, BIIAJICHUE YMEHHUEM XapaKTEPU30BaTh
noBeieHrne (PYHKUUN, UCTIOIB30BaHUE TTOMYUYEHHBIX 3HAHUN IS OMTMCAaHUs U aHAlIn3a
pEAbHBIX 3aBUCUMOCTEN;

— BIJAQJICHUE OCHOBHBIMHU MOHATHUSAMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX (Urypax, UX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh reoMeTpudeckue (pUrypsl Ha 4epTekax, MOJEISAX U B pEalbHOM MHUPE;
NPUMEHEHUE M3YUYEHHBIX CBOMCTB r€OMETpUUECKUX (Uryp u (Gopmyn ajs pelieHus
F€OMETPUYECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(popMHPOBAaHHOCTH MPEACTABICHUIN O IMpoleccax M SBICHUAX, UMEIOLINX
BEPOSATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJBHOM MUDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OLICHUBATh BEPOSITHOCTH HACTYIJIEHUS COOBITUH B MPOCTEHIIMX MPAKTHYECKHX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJINYNH;

— BJIQJICHWE HABBIKAMHU MCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
IIPU PELICHUU 3a/1a4.

1.4. KosimyecTBO 4aCcOB HA OCBOEHHUE MPOrPaAMMbI Y4€O0HOI THCUMILIUHBI:
MakcumanbHOU yaeOHOM Harpy3ku o0yuarorerocs: 258 Jac, B TOM 4HCIIe:
00s13aTeIHbHON ayAUTOPHOUM yueOHOM Harpy3ku oOydarormierocs: 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 no nporpaMme JAuCHUIINHbBI) 258
KOHCYJIbTAIIUH 12
IIPOMEXYTOUHAs aTTECTALIUS 12
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATHS 20

[TpomexxyTouHast aTTectanus B popme:
| cemecTp - aK3aMeH
Il cemecTp - sK3amMeH




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

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUEe O6bem yacoB YpoBeHb Koani
pa3/iesioB 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
3J1eMEeHT
NPOrpaMMbl
1 2 3 4 5
BBeaenne Coaep:xanue yue0HOro MaTepHaJia 2
MaremaTika B  HayKe, TEXHUKE, OKOHOMHKE, HWH(POPMALMOHHBIX 2 1
TEXHOJIOTHSIX U TPAKTUYECKOU JesTenbHOCTH. Llenmum u 3amaum u3ydeHus
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 YKCTIA. 2 1,2
yHciIe Ilenble U palMOHAIbLHBIE YUCTIA. 2 1,2
[TpuOn>KkeHHbIe BHIYMCIECHUS. 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 JIeCTBUTENIbHBIM IOKA3aTEJIEM.
CreneHu ¢ palMoHaJIbHBIMU NTOKA3aTENsIMH, UX CBONCTBA. 2 1,2
Kophu u crenenu. KopHu HaTypanbHOM CTENEHM U3 YMCIIA U UX CBOMCTBA. 2 1,2
[IpeoOpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIEHHBIX U 4 1,2
NIOKa3aTeJIbHBIX BBIPAKEHUH.
Jlorapudm. Jlorapudm uucina. OcHOBHOE JorapruMUIECKOE TOXKIECTBO. 2 1,2
JlecsiTuuHbIie M HATYpallbHBIE TOTaPU(MBIL.
[TpaBuiia geiictBuii ¢ norapudmamu. Ilepexo K HOBOMY OCHOBAHHUIO. 2 1,2
[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH. 4 1,2
ITpeoOpa3oBanue aaredpandyecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel 2 1,2
Pasputue noustus o yncne. KopHu, crenenu u jorapumsl.
Tema 1.3. Conep:kanue y4eOHOT0 MaTepHuaJia 8
DYHKIHUHU, UX Oynkiuu. OO6nacTh onpeneneHuss M MHOXKECTBO 3HAueHUH; Trpaduk 2 1,2
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CBOliCTBa M rpapuku

¢yHkuuu, nocTtpoeHue rpaduKoB (DYHKIMHA, 3alaHHBIX pPa3TUYHBIMU
Croco0amH.

CsoiicTBa GyHKIUY. MOHOTOHHOCTD, YETHOCTb, HCYCTHOCTb, 2 1,2
OTPaHUYEHHOCTb, TEPUOANYHOCTD. [IpoMexkyTKkU Bo3pacTaHusi U yObIBaHUS,
HanOoJpIlIee W HAMMEHBIIEE 3HAYCHUS, TOUKU IKCTpemyMa. [ 'paduyeckas
WMHTEPIIpETALNS.
[Tpumepbl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B pealbHBIX Ipoleccax | 2 1,2
aprneHusx. Apudmernyeckue omnepanuu  Haa  GyHkiusmu.  CroxHas
bynkuus (komnosunus). [loHsTHE 0 HENMPEPHIBHOCTH (DYHKITHH.
O6patubie pynkuuu. O06nacTh onpenesaeHuss U 00JacTh 3HAYCHU 00PaTHOM 2 1,2
¢ynkunu. I'paduk oOpaTHOl HyHKIHM.
Tema 1.4. Coaep:xxanue yue0HOro MaTepHaJia 18
OcHOBBI Panunannas mepa yrna. BpamatenbHoe JBUKEHUE. 2 1,2
TPHUTOHOMETPHH. CuHyc, KOCHHYC, TAHTCHC M KOTAHI'€HC YHCIIA. 2 1,2
OcHoBHbIE MOHATHS 3HaKM, YUCJIOBbIC 3HAUCHUS U CBOWCTBA TPUTOHOMETPUUYECKUX (PYHKIIHH. 2 1,2
OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 2 1,2
Dopmynbl npuBeieHUs. MeKCceCCHOHHAs aTTECTalMsL. 2 1,2
CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTH JIBYX YTJI0B. DopMyIsl 2 1,2
CJIO)KEHHUSI.
CuHyC ¥ KOCHHYC JIBOMHOTO yTJIa. 2 1,2
@opmyiel yiBoeHus. DOpMyITBI TOJIOBUHHOTO YTJIA. 2 1,2
IIpakTyeckoe 3ansaTue Ne 2 1,2
OcHOBHBIE TIOHATHS TPUTOHOMETpHH. OCHOBHBIE TPUTOHOMETPUIECKHE
ToxkaecTBa. Pemenue 3agau
Tema 1.5. Conep:xanue yueOHOro MaTepuaJia 10
IIpeodpa3oBanus [TpeoOpa3oBanue cyMMbI TPUTOHOMETPUUECKUX (DYHKIIMI B IPOU3BEICHUE. 2 1,2
npocTeimux [TpeoOpa3oBanue MPOU3BEICHHS TPUTOHOMETPUIECKUX QYHKIIUH B CYMMY.
TPUTOHOMETPUYECKHX | BripaxkeHne TPUTOHOMETPUUECKUX (DYHKIIMIA Yepe3 TAHTeHC TOJIOBUHHOTO 2 1,2
BBbIpaKeHU apryMeHTa.
ApKCHHYC, apKKOCHUHYC, apKTaHTeHC yucina. [Ipocreiimue 2 1,2
TPUTOHOMETPHUYECKHE YPaBHEHHSI.
ITpocreiiye TPUroHOMETPUUECKHNE HEPABEHCTBA. 2 1,2
IIpakTHuyeckoe 3ansitue Ne3 2 12
[TpeoOpazoBanms MPOCTEHIITUX TPUTOHOMETPHUICCKUX BhIpaKeHU. Pemenne
IIPOCTEHUIINX TPUTOHOMETPUYECKUX YPABHECHUI U HEPABEHCTB.
Tema 1.6. Coaep:xkaHue yueOHOro MaTepuaJia 10




Crenennsle, CrenenHeble, IOKa3aTenbHbIe U Iorapudmudeckue pyHkuuu. OnpenesneHus, 2 1,2
NoKa3aTeJbHbIE, UX CBOMCTBA U IrpauKu.
Jorapugmudeckue 1 | Tpuronomerpuyeckue GpyHkuuu. Onpenenenus, UX CBOUCTBA U rpadukm. 2 1,2
Tpuronomerpuyeckue | [IpeodpasoBanus rpaduxos. [lapamiensHbIil IEpeHOC, CAMMETPHS 2 1,2
(ynxkuun. OOpaTHbIE | OTHOCHTEIBHO OCEH KOOPIUHAT M CHMMETPHsI OTHOCHTEIBHO Havaia
TPUTOHOMETPHYECKHE | KOOPAMHAT, CHMMETPHS OTHOCHTEIBHO MPSIMON y = X, PACTSDKEHUE U CHKATHE
byHkuun BJIOJIb OCEM KOOPJAMHAT.
OOpaTHbIC TPUTOHOMETPHUECKHE QYHKITUN 2 1,2
IIpakTyeckoe 3ansaTue Ned 2 1,2
HccnenoBanue ¢pynkuuu. Iloctpoenue u npeodpa3oBanus rpagukos
(GYHKIMI C NCIIOJIb30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yue0HOro MaTepuaJia 20
YpaBHeHuUs U VYpaBHeHus U cucteMsl ypaBHeHU. HepaBencTBa. PaBHOCHIBHOCTD 2 1,2
HEepaBeHCTBa ypaBHEHHIA, HEpaBEHCTB, cucTeM. OCHOBHBIC TIPUEMBI UX PEUICHHUS
(pa3no)xeHue Ha MHOXHTENH, BBEIEHUE HOBBIX HEU3BECTHBIX, II0JICTAHOBKA,
rpadu4ecKuil MeTox).
Hcnonp3oBanue CBOMCTB U rpadukoB PYHKIUI IPU PEIICHUN YPaBHEHU U 2 1,2
HepaBeHCTB. MeTo/1 MHTEPBAJIOB.
PanyioHasibHble, MPPALMOHAIbHbBIE YPAaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI. 2 1,2
[TokazaTenbHbIC YpaBHEHUS. 2 1,2
ITokazarenbHbIE HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHHs U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHHUSI. 2 1,2
TpuroHomeTpuyeCKue HEPABEHCTBA. 2 1,2
N3o00pakeHre Ha KOOPAMHATHOM IITIOCKOCTH MHOKECTBA pelIeHU 2 1,2
YpaBHEHMI U HEPABEHCTB C IByMs NEPEMEHHBIMH U UX CHCTEM.
IIpakTuyeckoe 3ansitue NeS 2 1,2
YpaBHeHus U cucTeMsbl ypaBHeHul. Hepasencrsa. Mcnonb30BaHue CBOWCTB
U rpaduKoB QYHKIUI NPU pEeNIeHUH YPaBHEHUN U HEPABEHCTB.
IToBTOpEeHHE [ToBTOpEHME TEM: KOPHH, CTETIEHU U Jorapu@mbl. OCHOBHbIE 2 1,2
TPUTOHOMETPHUYECKHE TOXKICCTBA.
KoncyabTanun 6
IIpoMeskyToOUHasi aTTeCTALUS — IK3aAMEH 6
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 42
Tema 2.1. Copnepxxanue y4eOHOIro MaTepuaJia 4 OK 02,03,06,09
IocaenoBareabHocTH | CrocoOBI 3aMaHMs M CBOMCTBA YMCIIOBBIX IT0CiaenoBarenbaocTei. [lorsarue o 2 1,2
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npejene nocienoareabHocTH. CylliecTBOBaHUE MPEIeIa MOHOTOHHOM
OrpaHUYEHHON NOCIEI0BATEIBHOCTH.

CymmupoBaHue nocieioBaTebHOCTeH. beckoHeuHo yObIBaromas 2 1,2
reoMeTpHUECcKas MPOrpeccusi U ee CymMma.
Tema 2.2. Coaepxxanue yueOHOIro MaTepuasa 20
IIpousBoanasn [TonsiTHe 0 MPOU3BOIHON (QYHKIIUU, €€ TEOMETPUISCKUA U (PU3NUECKUIA 2 1,2
CMBICIL.
[Tpou3BoIHBIE CYMMBI, Pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
YpaBHeHUE KacaTelbHON K TpaduKy () YHKIIHH. 2 1,2
[TpousBoaubie 00paTHON QYHKIIMN ¥ KOMITO3UITUN (DYHKIIHH. 2 1,2
[TpousBoiHAS CIIOKHON (QYHKITHH. 2 1,2
Bropas npousBoaHas, €€ reoMeTpUICSCKU U (U3HYESCKUI CMBICIL. 2 1,2
HaxoxxeHne ckopocTu iist porecca, 3aanHoro (opMysion 1 rpad)ukoMm.
[TprMmeHeHre TPOU3BOJHON K UCCIIEeIOBAaHUIO (DYHKIUI U TOCTPOCHUIO 2 1,2
rpaduKoB.
[Tpumeps! UCIIONIB30BAHUS TPOU3BOIHOM JISI HAXOXKACHUS HAUTYYILIEero 2 1,2
pelIeHusl B MPUKJIAIHBIX 3aa4ax.
IIpakTuyeckoe 3ansitue Ne6 2 1,2
ITocnenoBarenbHocTu. [IponsBoaHasl.
Tema 2.3. Conep:xanue yueOHOTro MaTepHaJia 18
ITepBooGpa3nas u ITepBooOpazHasi 1 HHTErpaJ. 2 1,2
HHTerpaJj Tabauna nepBooOpa3HbIX. 2 1,2
HeonpenenenHslii MHTErpall. 4 1,2
Omnpenenennpiii uaTerpain. ®opmyna Herotona—Jleitoauna. 4 1,2
[IpumeneHne onpeneneHHOTO HHTErpajia A HaX0XKICHUsI TUIOIIA I 2 1,2
KPHBOJMHEHHOMN TpaIrenny.
[Tpumepsl IpuMeHeHHsI UHTerpaja B QU3UKE U TEOMETPHUH. 2 1,2
IpakTHueckoe 3ausitue Ne7 2 12
ITepBoobOpaznas u unterpain. ®opmyna Herotona-Jlelbuuna.
Paznen 3 TEOMETPUSA 64
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia 16 OK 02,03,06,09
Koopaunatel u [IpsimoyrosbHas (aekapToBa) CCTEMa KOOPJAUHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPBI Dopmyna pacCTOSHUS MEXKAY IBYMsI TOUKaMHU.
YpaBHeHus cepsl, MIOCKOCTU U MPSIMOM. 2 1,2
BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTsl BeKTopa. 2 1,2
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Clio:keHue BEKTOPOB. 2 1,2
YMHOKEHUE BEKTOpa Ha yuciio. PaznoxeHne BeKTopa 110 HalpaBJIeHUSM. 2 1,2
Yron mexay aBymsi BekTopamu. [Ipoekiusi BeKTopa Ha OCh 2 1,2
CxajsipHO€ MPOM3BEICHUE BEKTOPOB. 2 1,2
Hcnonb30BaHne KOOPAMHAT U BEKTOPOB NPH PELICHHH MAaTeMaTHYECKUX H 2 1,2
NPUKJIAJHBIX 33/1a4.

Tema 3.2. Coaep:xkaHue yueOHOro MaTepHaJia 22

IIpsimble 1 miI0cKoCcTH | B3anMHOe pacnosioxkeHue ABYX MPSIMbIX B IPOCTPAHCTBE. 2 1,2

B IIPOCTPAHCTBe [TapayuienbHOCTD MPSIMOM M INIOCKOCTH. [1apasienbHOCTh IIOCKOCTEHA. 2 1,2
[leprieHIUKYIAPHOCTD NPSIMON U IJIOCKOCTH. 2 1,2
[lepneniukysip ¥ HaKIOHHast. MeKCecCHOHHAs aTTeCTallUs. 2 1,2
Yron Mexay nNpsSMON U TUIOCKOCTHIO. 2 1,2
JIByrpanHbiil yroa. Yroa Mexy MIOCKOCTSIMHU. 2 1,2
[leprieH IUKyYISIPHOCTD JBYX IJIOCKOCTEH. 2 1,2
['eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJUIeIbHBINA TIEPEHOC, 2
CUMMETPHsI OTHOCUTENIBHO MJIOCKOCTH.
[TapannensHoe npoektupoBanue [1nomans opToroHaabHON TPOSKITNH. 2 1,2
N300paskeHre MpOCTPaHCTBEHHBIX (PUTYD. 2 1,2
IIpakTuyeckoe 3ansitue Ne§ 2 1,2
KoopnuHnats! 1 BeKTOpbLIIpsiMble U TJIOCKOCTH B TPOCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 10

MHororpaHHuku Bepmmnsl, pedpa, rpaHu MHOrorpaiHuka. PazsepTka. MHOrorpaHHble yriibl. 2 1,2
Brinykiible MHOrorpanHuku. Teopema Oiinepa.
[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBuiibHas nmpusma. 2 1,2
[Tapannenenunen. Ky6o
[Tupamuna. [lpaBunbpHas nupamuga. Y cedenHas nupamuia. Terpasap. 2 1,2
CummeTtpui B KyoOe, B mapajuiesienumese, B npuzMe u nupamujae. CedeHus 2 1,2
KyOa, MPU3MBI U TIHPAMHU/TBL.
[IpencraBieHre o NpaBUIbHBIX MHOTOIpaHHUKAX (TETpa’ip, KyO, OKTasp, 2 1,2
JOJICKAdAP U UKOCAIIP).

Tema 3.4. Copepxanue y4eOHOIo MaTepuaJa 8

Tesia u moBepxnocru | Hunuunap. OcHoBaHue, BbIcOTa, O0OKOBasi IOBEPXHOCTh, 0Opasyromias, 2 1,2

BpallleHust pas3BepTKa.
Konyc. OcHoBaHue, BbICOTa, OOKOBAsi MOBEPXHOCTh, 00pa3yromas, 2 1,2

pa3BepTKa. Y CEUCHHBIN KOHYC.
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OceBble CEYEHMsI U CEUEHMs], TapaJUIEIbHbIE OCHOBAHUIO. 2 1,2
[Tap u cdepa, nx ceuenus. KacarenbHas miIocKocTh K chepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOT0 MaTepHaJia 8
HN3mepenus B O06nem u ero usmepenue. arerpansuas gopmyna oobema. opmyiibr 2 1,2
reoMeTpuu o0beMa KyOa, MPsIMOYTOJIBbHOTO MapaJuleNenuIeaa, IPU3MBbI, IMINHApPA.
®opmynsl 00beMa nupaMubl U KoHyca. GopMyIibl TUIOIIAIU TOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o6beMa 1mapa u miomaan chepsl.
[Tomobue Ten. OTHOIICHUS TUTOMIA/ICH MOBEPXHOCTEH U 0OBEMOB MOJOOHBIX 2 1,2
TeJl.
IIpakTuyeckoe 3ansitue Ne9 2 1,2
Muororpannuku. Tena u moBepxHoCTH BpaieHus. M3mepenus B
TeOMETPUH.
Paznen 4 KOMBMHATOPHUKA, CTATUCTHKA 1 TEOPUSI BEPOSITHOCTEM 20
Tema 4.1. Coaep:xanue yueOHOTro MaTepHuaJia 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE TOHATHSA KOMOMHATOPUKH. Pa3menienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYETaHusI.
3amaun Ha MOJICYET YKClia pa3MeIlleHUi, IepeCTaHOBOK, COUETaHHIA. 2 1,2
Pemenue 3a1a4 Ha mepe®op BapuaHTOB.
®opmyna 6unoma HerotoHa. CBolicTBa OMHOMUHAIBHBIX KO GHUIIMEHTOB. 2 1,2
Tpeyronpnauk I[lackais.
Tema 4.2. Coaep:xanue yueOHOTro MaTepuaJia 6
DJIeMEeHTBI TeOpHH CoObITHE, BEpOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH. 2 1,2
BepoOsSITHOCTEH [ToHsiTHe 0 HE3aBUCUMOCTHU COOBITHH.
JluckpeTHas ciydaiiHas BETMUMHA, 3aKOH ee pacipeeneHus. Ynucnossle 2 1,2
XapaKTEPUCTUKH TUCKPETHOM CilydaiiHOW BesnunHbl. [IoHATHE O 3aK0HE
OOJIBIINX YHCEI.
Penrenune npakTHuecKux 3a7ad Ha HAXOXKJICHUE BEPOSTHOCTH COOBITUS H 2 1,2
YHCIIOBBIX XapaKTEPUCTUK AUCKPETHOMN CIy4ailHON BEITMYMHBI.
Tema 4.3. Conep:xanue yueOHOTro MaTepuaJia 8
9JIeMEeHThI [TpencraBienne qaHHBIX (TAOIUIII, TUArpaMMBbl, TpadUKH) 2 1,2
MaTeMaTH4eCKOM ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apU(PMETHUUECKOE, MEaHa. 2 1,2
CTAaTHCTUKHA ITonsTHE 0 3a]a4yaX MaTEMATUYECKOW CTAaTUCTUKU. PellleHre mpakTHYeCKUX 2 1,2
3aJa4 C IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.
IIpakTuyeckoe 3ansitue Nel( 2 1,2

DneMeHThl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH H MaTEMaTHUECKOM
CTAaTUCTUKH.
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IloBTOpEHue [ToBTOpenue TeM: OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIESCTBA. Pernienue 6 1,2 OK 02,02,06,09
YpaBHEHHMIA, CHCTEM YpaBHEHUI U HepaBeHCTB. [Ipon3BoHas,
nepBOOOpa3Hasi M HHTErpadl.

KoncyabTanumn 6

IIpoMeskyTOUHAsI aTTECTAIUS - IK3aMeH 6

HToro no gucuuijinue: 258
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3.YCJOBUSI  PEAJM3ALIMM  TNPOTPAMMBI  YYEBHOIM
JUCHUIIIAHBI

3.1. TpeGoBaHusi K MHHHMAJLHOMY MAaTEPHAJbHO-TEXHHYECKOMY

o0ecreyeHU 0 y4eOHOH TUCIUIIINHBI
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);
- TOCKa yYCHHYeCKasl.
TexHuueckue cpeacTBa 00yUeHHUS:
- KomIbIoTep (HOYTOYK);
- MYJbTUMEIUNHBIN TTPOCKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOHMsS:  IUTAKaThl,  y4eOHO-HArIsgHBIE  TTOCOOMs,
oOecrieUrBaOIIME TEMaTUYECKHE MIUTIOCTpalud 10  pabodeil  mporpamme
JTUCUMIUIMHBI, B TOM 4YHCIIe, BHJICO-ayJMO MAaTEpUaIbl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KoMmproTep wMeeT a0CTylm K JJIEKTPOHHO-OMOJMOTEYHBIM CHCTEMAaM,
BBIXOJl B TJI00aNbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TMPOTPAMMHBIM
oOecIieueHUEM.

3.2.  YuedHO-MeTOAMYecKOoe ¥ HHGpopMaNUMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI
OcHoBHbIE yueOHbIe U3IaHUs
1. bammakoB, M. . Marematuka: yueOnuxk /M.WM. Bammakos.- 2-e usn., crep.-
M.: KHOPYC, 2019.- 394c¢.- (CI1O) https://www.book.ru
2. boromomnos, H.B., Camoiinenko, I1.11. Marematuka: yue6nuk mis CITO /H.B.
boromonos, IL.M.  Camoiinenko.- M.:  HOpaiir, 2019.-  40lc.-
(ITpodheccuonanproe 0Opa3oBanue) https://urait.ru
3. boromomnog, H.B. I[lpaktuueckue 3aganust mo marematuke. B 2-x u. U.1: yueO.
nocobue ans CITIO /H.B. boromornos.- 11-e u3z., nepepad. u pom.- M.: FOpaiir,
2019.- 326c.- (ITlpodeccuonansHoe 0OpazoBanue). 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 u3z., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c.- (ITlpodeccuonansHOe 0OpazoBanue). https://urait.ru
5. TyceB, B.A. I'eomerpus: y4yeOHOe mocoOMe I  CpPEIHEro
11poheCCHOHAIBHOTO oOpazoBaHus / B. A.T'yces, N. b. KoxyxoB,
A. A. IIpokodreB. — 2-¢ u3na., ucnp. u aomn. — Mocksa: M3naTensctBo HOpaiir,
2020. — 280 c. — (ITpodeccuonanpHoe 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. — (IIpodeccuonanbroe oOpazoBaHue). —
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., ucmp. u gon. — Mocksa : M3narensctBo 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 JUIT  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. Maremaruka: anreOpa ¥ HaJaJla MaTEeMAaTHYECKOTO aHAJIM3a, TEOMETPHS IS
npodeccuil ¥ cnenualbHOCTEN COIMaIbHO-IKOHOMUYecKoro poduiis/ I'yceB B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e u3g. ctep.— M.: Axkanemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypcesl

10.. www.fcior.edu.ru (PeaepanbHbIi IIEHTP HHHOPMAITHOHHO-00Pa30BaTEIEHBIX

pecypcoB (OLIUOP)).
11. www.school-collection.edu.ru (Enqunas koJieKIus ugpoBbIX

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

uroki. ru)

MeTtoauueckue ykazaHusi st o0y4yaloumuxcsi 1O  OCBOEHHIO

TUCHUNTIHHBI
13. Meroaudeckue ykKazaHUs JJIs1 00YUYarOIIUXCS IO BBITTOTHECHUIO MPAKTHUYECKUX
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 U HHTEPIPETAIMI0 WHGOPMAIMH, | KOHTPOJIb:
HEOOXOIUMOI JTSI BRITIOTHEHUS 3371249 TPO(EeCCUOHATTLHON e TEIIbHOCTH. - OIIPOC YCTHBIM
OK 03. IInanupoBaTh U peaqu3oBbIBaTh cOOCTBEHHOE MpodeccnoHanbHoe U | (GpOHTATBHBIN);
JTUYHOCTHOE Pa3BUTHE. - TECTUPOBAHUE;
OK 06. IIposBiATHL rpaXk1aHCKO-IIaTPUOTUYECKYIO MO3UIIUIO, | - BHIOJHEHHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJCHHE HAa OCHOBE TPAJUIIMOHHBIX | MUCHMEHHOMN
0011e4eI0BeueCcKuX [IEHHOCTEH, MIPUMEHSITh CTaHIapThI | pabOTHI;
AHTUKOPPYIIIMOHHOTO TTOBEIACHUS - BBITIOJTHEHUE
OK 09. Ucnonps3oBaTe HHGOPMAIIMOHHBIE TEXHOJIOTUU B IPO(HECCHOHATBHON | MPAKTUYECKOM
JIeATEIbHOCTH. paboThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUyalbHA

- c(OPMHPOBAHHOCTh TPEJCTABICHU O MaTeMaTHKe KakK YacTH
MHPOBOM KYJIBTYpbl U MECTE MATEMAaTHUKA B COBPEMEHHOM IMBUJIM3ALNH,
crioco0ax OoNnucaHus ABJICHUN pealbHOI0 MUpa Ha MaTeMaTHYeCKOM

- c(hOpMHUPOBAHHOCTh TMPEIACTABICHUN O MATEMAaTHUYECKUX TOHSITHUSIX
KaK BAKHEHMIIMX MAaTEMaTUYECKUX MOJEIISIX, MO3BOJIAIOIIUX OMUCHIBATH U
U3ydaTb pasHblE IIPOLECCHl M SBJIEHUS; IIOHUMAHHUE BO3MOXHOCTH
AKCMOMAaTHUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPU;

— BJIAJICHUE METOJAMH JIOKA3aTEJIbCTB M AJTOPUTMOB PELICHUS,
YMEHHME HUX IPUMEHSATH, MPOBOJUTH J0KA3aTEJIbHBIE PACCYKACHUS B XOJE
pelIeHHs 3a/1a4;

— BJIAJICHUE CTAaHJAPTHBIMU IPUEMAMU PELIECHUs] PalMOHAIBHBIX WU
MppalOHAIIbHBIX, [OKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUHM M  HEPABEHCTB, UX CHUCTEM; MCIOJB30BAHUE TI'OTOBBIX
KOMIBIOTEPHBIX MPOTrpaMM, B TOM YHCIIE JJISI MO- MCKA MYTH PEIICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

- c(hOPMHUPOBAHHOCTh  TPEJACTABJICHHH 00 OCHOBHBIX TOHATHSIX
MaTeMaTUYeCKOro aHajliu3a W WX CBOWCTBax, BIAJCHUE YMEHUEM
XapaKTepu30BaTh TMOBEeACHUE (YHKIMN, WCIOIb30BAHUE TOTYYEHHBIX
3HAHUU [ ONTMCAHUS U aHAJIM3a PeaIbHBIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMM IOHATUSAMU O IUIOCKHX M MPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (PUTYpPaX, 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/a4 1 3aJ1a4 C TPaAKTUYECKUM COJICPKAHUEM;

- c(OpPMUPOBAHHOCTh TPEJACTABICHUNA O TIpoleccax U SBICHUSX,
MMEIOLMUX BEPOSTHOCTHBIA XapaKTEp, CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B
peaTbHOM MUPE, OCHOBHBIX MOHATHUSX AJIEMEHTAPHON TEOPUU BEPOSITHOCTEN;

s (hopma paboTHI)

[Ipomexyrounas
aTTecrauus B
dbopwme:

1 cemectp -
JK3aMeH

2 ceMecTp -
JK3aMeHa.

Meron
IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTanuu -
BBIIIOJIHEHHE
9K3aMEHALIMOHHOI O
KOMILJIEKCHOTO
3a1aHUsA
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YMEHHM HaxOIuUTh M OICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUN B
NPOCTEHIINX TMPAKTUYECKUX CUTYallUSX 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 COJIEpXKATCs B MpriioxkeHuu 1.

KoHTposbHbBIE M TecTOBbIE 3aJaHUA
KoHTpoJsibHbIE 3a1aHUs coiepKaTCs B IpHIokeHUu 1.
MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OINPEACIAOINAE IMPOLEAYPbl OLECHUBAHUSA
3HAHWM, YMEHUH, XapaKTepU3yIuX (OpMUPOBAHUE KOMIIETEHIIMMA, COAEpKaTCA
B MpUJIOKeHUU 1.
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IIpunoxenne 1
KoHTpoJibHO-0LIeHOYHbIE CpecTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OV /.04 MaremaTuka

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

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HeO6XOIII/IMBIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

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

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

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIICHMH TE€X KOMIIETCHIUH, KOTOpble HeoOXoauMbl Uit 3(G(GEKTUBHOTO BBINOJIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HaHUW, YMEHUH, TMPAKTUYECKOrOo OMbITa, OOmUX U MpodhecCHOHANBHBIX KOMIETCHIIUN

00yJaromuxcs;

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

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aJJaHWW JIOJDKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

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

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

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

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

IlepeBon nsiTi OanbHOM MIKAJIBI YY€Ta PE3yJbTaTOB B MATH OAJIbHYIO OLIEHOYHYIO HIKaTy:

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

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

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

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

| cemectp
IMpumepHbIe BONPOCHI IS cOOeceT0BAHUS

1. L[CJ'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.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapugm umncna. OcHOBHOE JIorapu(pMUIECcKOe TOXKIECTBO.
0. Jlorapudmel. CBoiicTBa 10rapugmos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

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

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

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue palMOHAIBHBIX U UPPALIMOHAIBHBIX BHIPAXKEHUH.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Pammannas mepa yrina. BpamareiasHoe qJBUKCHHE.

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

20. 3HakW, 4YHCIOBBIE 3HAYEHUS W  CBOWCTBA 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. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

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

30. ApKcHHYC, apKKOCHHYC, apKTaHT€HC YHUCIIA.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

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

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenme rpaduKoB (QYHKIUH, 3aJaHHBIX Pa3IMIHBIMA
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

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

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

39. Cnoxnas ¢yHKkuug (koMmo3unus). Apudmernueckue omnepanuu Hal
GyHKIUSAMHU.

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

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

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

43. Jlorapudmuueckas GyHKIHUs, €€ CBOWCTBA U Ipad UK.

44. JlorapudmMuyeckue 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, €€ CBOWCTBA U rpaduK.
. YpaBHEHHS U HEPABEHCTBA CTENICHHON (PYHKITUH.

. O06JyacTph OIpeeeHUs] 1 MHOXKECTBO 3HAYCHHUI (YHKIMH Y= SINX,e€ CBOWCTBA

. IIpeobpazoBanust rtpadukoB ¢GyHKIMH. CUMMETpPUS OTHOCHUTEIBHO OCei

KOOp/INHAT.

54
55

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

KOOpAUHAT.

56
y=X.
57

. IlpeoGpa3zoBanus rpadukoB ¢yHkunid. CUMMETpHS OTHOCHTENBHO MPSIMOM

. IlpeoGpa3zoBanus rpadukoB ¢GyHKuuMd. PacTspkeHue W c)kaTHe BHONb OCEH

KOOpAUHAT.

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

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

Cucremsl ypaBHeHHH. OCHOBHBIE IPUEMBI UX PELICHHUS.
Hepasencra. OcHOBHBIE IPUEMBI X PELLEHUS.
HepaBencTBa. PaBHOCHMIIBHOCTH HEPABEHCTB.

HCPAaBCHCTB.

65
66

. MeTon uHTEPBAJIOB.
. M3o0paxeHne Ha KOOPAUHATHOM TJIOCKOCTH MHOXKECTBA PELICHUI ypaBHEHUN

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

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

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKUE 3alaHUA
Pa3BuTHe NOHATHS 0 YHCIE

1.

2.

3.
]

Z

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

=1-:

v Zy- .
Hatigure: =1 2

4,
Z

g

Jla"b! uncna:

=2 -
=2 +4/%

o Z, ==z
Hatigqure: “1 “=
KopHu, crenenn u jorapupmbl
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OO6nacTh onpeaeneHus 1 MHOXECTBO 3HaUE€HUHN (YHKIIMH Y= COSX, e€ CBOICTBa
OO6nacTh onpeeneHuss 1 MHOXECTBO 3HaueHU QyHKIuuU y= tgX, e€ cBoiicTBa

OO6nacTh onpeaeneHuss 1 MHOXKECTBO 3HaYeHHUM QyHKIMH )= CtgX, e€ cBoiicTBa

CucreMsbl ypaBHeHUN. PaBHOCUIIBHOCTH CHCTEM ypaBHEHUH.

Hcnonp3oBanne cBOMCTB M rpadukoB (YHKIMN NMPU pPEIICHUH YpAaBHEHHWHA U



1. Berunciure |0g5|092|093|092512
3 445
2. Brrancaure 2 2131

1 1
3. Beruucinure > |og J |og 32 - |Og 28

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

OCHOBBI TPUTOHOMETPHUU
37T

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

Haiitu 3nak uncina Ctg28() . Otser obocHyiire.

37T

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

1
y=x ¢++1

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

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

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

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

Pemute ypaBHeHue COS (1— X) =1

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco0bl 3a1aHus ¥ CBOMCTBA YHCIOBBIX ITOCJIEA0BATEILHOCTEH.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

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

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

5. VYpaBHeHHEe KacaTelbHONU U HOpMAIIU K rpaduKy QyHKIUH.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

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

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

10. Bropas npousBonHas, ee reomeTpuueckuil cMmbicia. Haxoxkaenue ckopocTu

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

12. [lepBooOpa3nas u unrterpai. CoiicTBa.

13.  TabGumma nmepBooOpa3HBIX.

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.
[TepecTanoBKM.

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

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

19. Tpeyronsuuk Ilackars.

20. CoOpbiTHE, BEpOATHOCTH COOBITHSI, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

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

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsMoi U INIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

32. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpHUS
OTHOCHTEJIBHO 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. CummMmerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 upamuIe.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

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

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

41. OceBble ceUeHUs TUINHAPA U CEUCHHUS, TapaJlIeIbHbIe OCHOBAHHIO.

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

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

44.  OceBble CeUeHHs KOHYCA M CEUEHUS, TapauiebHble OCHOBAHMIO.

45. ap u cdepa, ux ceueHus.

46.  KacarenbHas MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpansHas Gopmyia oobema.

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

49, ®opmyinel 00beMa MHPAMHJIBI U KOHYCA.

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

51. @®opMyITbl TUIOIIAIHN TOBEPXHOCTEN IIMIMH/IPA U KOHYCA.
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52.

ITomoGue Tten. OTHOIIEHUs IUIOINAAEH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

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

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

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOpAUHAT U BEKTOPOB IIPU PEIICHUH MaTEMaTHYECKUX U

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

. 3
Brrauciure: lim
x—2

HaiinuTe npou3BoIHYIO (QYHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K  rpaduky QGyHKOIHA

Haiinure nponsponyio gynkmuu » = VA~ T3x+4

Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x>+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

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

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

Haiinute npoMEXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH

=x*-6x*+ox

Jokaxwure, uto GpyHkuMs F sBisercs mnepBooOpa3sHOW 1 (GYHKUUU

MIPOMEXYTKE ( - 00 ; +00), eciu

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

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

0OCBIO adcIce

13.Bprarcnure uHTErpain _[

2xdx
3+x?

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

15.Beruncaure miomans GUrypsl, OrpaHudeHHON rpadukoM QyHKIMHK
y=1—x* u ockro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

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

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

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

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

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

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

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

COPHBIX PacTEHUM CoAepKUTCS B Kaxa0M u3 100 mpou3BOIBHBIX 00Pa30M BEIOPAHHBIX MAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTeHUI

Yuciio nakeToB

Haiitu cpeanee apudmernueckoe 1 MOay.
10.  Tloacuutanu oOveM mpoaax marasuHa B Teuenue 10 mneii (B ThiC. py0.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTHIecKoe, MOy U METHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiinure muiomans cedeHus, TMPOBEIESHHOTO Yepe3 JBe 00pa3yroliue KOHYCa, yrojd MexIy
kotopeiMu  paBeH () .Otpesok AD IepHEHIMKYISPeH K ILUIOCKOCTH PaBHOOEIPEHHOIO
tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

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

3. B tpeyronbauke ABC nmano: ZC :90 AC=6 cM, BC=8 c¢cm, CM — meauana.
Yepes BepmmHy C mpoenena mnpsmas CK, nepneHIuKyiaspHas K IJIOCKOCTH TPEYroJbHUKA
ABC, mpuaem CK=12 cm. Haiiqute KM.

4. Yepe3 cropony AB pomba ABCD mnposenena miockocte ADM Tak, uto

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

paccrosHue oT Touku B no mnockoctu ADM pasHo 43

5. CyMmma mmomazei Tpex rpaHei mpsiMOyroibHOIO Mapajuiesienunesa, UMEIUX
obmiyro BepiuHy, papHa 404 oum’, a ero pedpa MpoHoOpHUOHANBLHE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

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

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

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

1.3.2 Kpurepuu ouneHkn

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

IIPOrPaMMHOI'0 MaTepHaa;

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

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUH W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

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

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

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

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTh U3J1araeT MaTepua,

- JIOMyCcKaeT OMIMOKM B OMPEACICHUH W HMCTOJKOBAHHM OCHOBHBIX
MOHSATHH;

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

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

- HE 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 CONMYTCTBYIOLIHE 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 BEPHBIA, HO JIOMYIIEHA O/IHA ONTHOKA BEIYUCIUTEILHOTO
Xapakrepa,

1

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

0,5

HesepHoe pelienne, HeBEpHBIN OTBET WJIM OTCYTCTBUE PELICHUS

0

UTOro

15

KpnTepnn OLHCHKH TIPAKTHYECKOI0 3a1aHUSA 110 T€OMETPUH

Bajaasl 3a
KPUTEPUH OLEHKHU

Haii/IeH BEpHBIN CIIOCO0 pelieHMs;

IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a penieHus;
BEPHO OTMEUYEHbl Ha YEpPTEXe CBOIICTBa BCEX NPEICTABICHHBIX 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
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH
3ajlauy;

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

XOJI pELICHUS BEPHBI;

pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;

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

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

JOTYIIIEHbI HETPYOble OMMOKU B BBIYUCICHUSX U B MPEOOPA3OBAHUSAX,
HE BJIMSIOIINE HA MPAaBUIIBHOCTD XOJia PEIICHNUS;

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

0,5

HCBCPHOC PCIICHUC, HeBepHHﬁ OTBCT MNJIM OTCYTCTBUC PCHICHUSA

0

MTOT'O

15

1.4. MaTepnajbHO-TeXHHYeCKOe o0ecnevyeHne I POBeIeHusl IPOMeKyTOYHOM
arrecTanuu

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

1.5 Y4eOHOo-MeTOaMuYeckoe M HHPOPMALMOHHOE o0ecredyeHUe ISl NPOBeIeHUS
NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

1. Bammakos, M. M. Marematuka: 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¢.-
(TTpodheccronanbuoe obpazoBanue). https://urait.ru

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

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
MockBa: WzparenbctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe o00pazoBaHUE)
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 sl cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3amgaun ¢ pemieHussMu B 2 4. Yacth 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
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 CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropbes
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

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

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

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

MeTtoauyeckue yKa3aHus 1Jis1 00y4aIOMMXCSl 0 OCBOEHUIO THCIHIJIHHBI

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

