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1. TTACHOPT PABOYEWM ITPOI'PAMMBI YYEBHOM JUCIIUILINHBI
OY .05 MATEMATHUKA (YIVIYBJIEHHBIN YPOBEHD)

1.1. ObsiacTh NpUMEHEHHUS NPOTPAMMBI
PabGouass mporpamMma y4eOHOW JWUCHUIUIMHBI —SIBISIETCSI YacThIO MPOTPaMMBbI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
OI'OC CIIO mo cnemuambroctt 09.02.06 CETEBOE W CHUCTEMHOE
AJIMUHUCTPUPOBAHUE.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. Hesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHHS Y4e0OHOM TUCUMIIJIMHBI:
N3yyeHue quCIUIUIMHBI HAMPaBIeHO Ha (POpMUpPOBaHUE OOITUX KOMIETEHIUH,

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 MHPOPMAIIMOHHBIE TEXHOJIOTUH B MPOQPECCUOHAIBHOMN
NEATEIIBHOCTH.

B pesynbTaTte OCBOCHHS Y4yeOHOW MMCHMIUIMHBI OOYYAIOIIUICS JOJIKEH
JOCTUYb CIIEAYIOLINE PE3YNIbTATHI:

JINYHOCTHBIE!

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUI O MaTEMAaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJEIMPOBAHUS SBJICHHUI U MPOLIECCOB, MIEIX U METOJax
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 BOOOpaXKeHUS,
AITOPUTMUYECKON KYJIbTYPhbl, KDUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
Ut Oynymie mpoecCUOHAIBHOM IeATeNbHOCTH, ISl IPOJIOJKEHUsST 00pa30BaHUs U
caM0o00pa30oBaHMS;

— OBJIQJICHUE MATEMAaTUYECKUMM 3HAHUSMH W YMEHHUSIMHU, HEOOXOIUMBIMU B
MOBCEIHEBHOM JKU3HU, JJISI OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JUCIUIUIMH NPO(PECCHOHAIBHOTO IUKJIA, IS MOJy4YyeHus oOpa3oBaHUs B 00JACTSX,
HEe TpeOYIoNuX Yri1yOJeHHOW MaTeMaTHYeCKOU MOITOTOBKY,

— TOTOBHOCTH M CIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJE
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 JI€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 pEHICHUM JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0JieM;

MeTanpeaMeTHbIe:

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

- UCIIOJIB30BaTh ~ BCE  BO3MOXHBIE  PECypcbl Il JOCTHKEHUS
MOCTAaBJICHHBIX LEJEH M peanu3aluy IJIAHOB JEATEIbHOCTH; BBIOMpATh YCHEUIHBIC
CTPATETuu B Pa3IUYHbIX CUTYaLUSX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpOIIECCE
COBMECTHOM AESATENbHOCTH, YUYUTHIBATh MO3ULIUU IPYTUX YUYACTHUKOB JIEATEIbHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI,

- BJa/ICHUE HAaBBIKAMU IIO3HABATENIbHOM, Y4eOHO-UCCIIEOBATEIbCKON U
OPOEKTHOM JAEATENbHOCTH, HABbIKAMHU pa3pellieHus MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIbHOMY IOMCKY METOJOB PELICHMS NMPAKTHYECKUX 3a/ad,
MPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHNUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIbHOH HWH(POPMALIMOHHO-
MTO3HABATEJIbHON JEATEIbHOCTH, BKJIIOUas YMEHHE OpPHUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHMKAX MWH(pOpMAIMM, KPUTUYECKA OLEHHBaTh W  HMHTEPIPETUPOBATH
MH(POpPMaIUIO, IOTYYaEeMYIO U3 Pa3InYHbIX 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
NEWCTBUI M MBICIUTENIBHBIX IPOLIECCOB, MUX PE3YJIBTATOB M OCHOBAHWUW, TI'PAHMIL
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;
CHOCOOHOCTH BOCIIPUHUMATD KPAaCOTy M TaApPMOHHUIO 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 TMPEACTABICHUA O MaTEeMaTHYECKUX TMOHATHUAX Kak
BOXHEHUIIMX MAaTEMAaTUYECKUX MOJENAX, IO3BOJSIONIMX OINUCHIBaTh W H3ydaTb



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

— BJAJCHHE METOJAMM JO0Ka3aTeJIbCTB M AJITOPUTMOB DPEIICHMS, YMEHHE 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; MCIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOIPaMM, 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 (PyHKIMN, UCTIOTB30BaHUE TIOMYUYEHHBIX 3HAHUHN I OMUCAHUS U aHalIn3a
pEAbHBIX 3aBUCUMOCTEN;

— BIJAQJICHUE OCHOBHBIMU IIOHATHSAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX (Urypax, UX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh reoMeTpudeckue (GUrypsl Ha 4YepTexkax, MOJIEISAX U B pEalbHOM MUDE;
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 PEAIBHOM MHDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OLICHUBATh BEPOSITHOCTH HACTYIJIEHUS COOBITUH B MPOCTEHIIMX MPAKTHYECKHX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJINYNH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
IIPU PELICHUU 3a/1a4.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOTrPaMMBbI Y4eOHO#H THCHMIIJIMHBI:
MaxkcuMmanpHOU yueOHON Harpy3Kku oOyudatomerocs: 295 yacos, B TOM UuCIIe:
00s13aTeNTbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocst 268 gacos.



1. CTPYKTYPA U COAEPKAHUE YUYEBHOUN JUCIIUILIVMHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCHUIINHbBI) 295
KOHCYJIbTAIIUH 11
IIPOMEXYTOUHAs aTTECTALIUS 16
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 268
B TOM YHCIIE:

JIEKIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATHS 54

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




2.2 TemaTnuyeckui JIaH U cofep:kanue ydyeOHoi qucuuniauabl OY1.05 MatemaTuka (yriry0JieHHbIH YPOBEHb)

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
Marematnka B  HayKe, TEXHUKE, OSKOHOMHKE, HH()OPMAIIMOHHBIX 2 1
TEXHOJIOTHSIX U TPaKTUYEeCKOW nesrenbHocTH. llenn u 3amaum u3yueHus
MaTemaTtuku npu ocsoeHuu npodeccuit CI10 u cnenmansaocteit CI1O.
Pa3nen 1 AJITEBPA OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nousitus 0 | /leficTBUTENbHBIC YKCTIA. 2 1,2
yuciIe Ilenble U parMOHAIBHBIE YUCTIA. 2 1,2
[TpuOn>KeHHbIe BHIYMCICHUS. 2 1,2
KommnekcHble yncia. 2 1,2
Tema 1.2. Conep:xanue yueOHOTro MaTepHaJia 32
KopHun, crenenn n CreneHu ¢ AeHCTBUTENLHBIMU MTOKa3aTesiMu. CBOMCTBA CTENEHH C 2 1,2
Jorapugmsl JIEHCTBUTENBHBIM MTOKa3aTeJIeM.
CreneHu ¢ paliMoHaJIbHBIMU NTOKA3aTENSIMU, UX CBOMCTBA. 2 1,2
Kopuu u crenenn. KopHu HaTypallbHOM CTETIEHU U3 YHCIIAa M UX CBOMCTBA. 2 1,2
[IpeoOpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIEHHBIX U 4 1,2
MOKA3aTebHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm uucina. OCHOBHOE JorapuhMHUIECKOE TOXKIECTBO. 2 1,2
JlecsiTuuHbIie M HATYpallbHBIE TOTaPU(MBIL.
IIpaBuna neiictBuii ¢ orapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO. 2 1,2
[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH. 4 1,2
ITpeoOpa3oBanue aaredpandyecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel.2 4 1,2
Pa3BuTHE MOHSATHUS O YHCTIE.
IIpakTuyeckoe 3ansitue Ne 3,4,5. 6

KopHu, crenenu u orapudmel.




Tema 1.3. Copnepxxanue yuyeOHOIro MaTepuaJia 8
DyHKIUH, UX Oyaknun. OOmacTh  ONpeAcsieHHs] W MHOXKECTBO 3HA4YCHH; Trpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIMH, [OCTpOeHHE TpaukoB QYHKIWH, 3aTaHHBIX Pa3IMYHBIMH
Crocobamu.
CsoiicTBa GyHKIUY. MOHOTOHHOCTD, YETHOCTb, HCYCTHOCTb, 2 1,2
OrPaHUYEHHOCTh, IEPUOANYHOCTb. [IpomMekyTkH Bo3pacTaHus U yObIBaHMUS,
HauOoJIbIlIee W HAMMEHBIIEEe 3HAYCHMS, TOYKU IKCTpemyMa. I'paduueckas
UHTEpIpeTalys.
[Tpumepbl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B peEaJbHBIX IPOLECCaX H 2 1,2
ABNeHUAX. Apudmernyeckue onepauuu Haj QyHkuusmu.  CroxHas
¢yskius (komnosunus). [lIoHsTHE O HENPEPBHIBHOCTH (PYHKIINH.
O6patubie pynkiuu. O6xacTh onpeaencHus U 00IacTh 3HaYeHUI 00paTHON 2 1,2
¢ynkuuu. I'paduk oOpaTHOl HyHKIHH.
Tema 1.4. Coaep:xxanue yueOHOro MaTepHaJia 24
OcHoBBI Panmannas mepa yria. BpamarensHoe TBUKEHHE. 2 1,2
TPHUTOHOMETPHH. CuHyc, KOCHHYC, TAHTCHC M KOTAHI'€HC YHCIIA. 2 1,2
OcHoBHbIE MOHATHS 3HaKH, YUCJIOBbIC 3HAUCHUS U CBOWCTBA TPUTOHOMETPUUYECKUX (PYHKIIMH. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2 1,2
Dopmyiibl IpUBEAEHUs. MeXCecCHOHHAs aTTecTalusl. 2 1,2
CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTH JIBYX YT7I0B. DopMyIsl 2 1,2
CJIOXKEHHUSI.
CHHYC ¥ KOCHHYC JBOMHOIO yrija. 2 1,2
@Dopmyiel yiBoeHus. DOpMyITbI TOJIOBUHHOTO YTJIA. 2 1,2
IpakTHyeckoe 3ausirue Ne 6 2 12
OCHOBHBIE TIOHSITHS] TPHTOHOMETPHH.
IIpakTyeckoe 3ansitue Ne 7, 8, 9. OCHOBHBIE TPUTOHOMETPUUECKHE 6 1,2
ToXaecTBa. Pemenne 3aga4d
Tema 1.5. Copnepxanue y4eOHOIro MaTepuaJa 18
IIpeodpazoBanus [TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUI B IPOU3BEICHHE. 2 1,2
npocTedmux [TpeoOpa3oBaHue NPOU3BECHHS TPUTOHOMETPUIECKUX (QYHKIUHN B CYMMY.
TPUTOHOMETPHYECKHX | BripakeHne TpUTOHOMETPUYECKUX (DYHKIIHMIA Yepe3 TAHTeHC TIOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKcuHyc, apKKOCUHYC, apKTaHreHc uucina. IIpocreitmne 2 1,2
TPUTOHOMETPHUUYECKHE YPAaBHEHHUS.
ITpocTeiiine TPUroHOMETPUUECKHE HEPABEHCTBA. 2 1,2
IlpakTuyeckoe 3ansitue Ne 10, 11,12, 6 1,2




[IpeobpazoBaHust NPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKEHUH.

IIpakTuyeckoe 3ansitue Ne 13,14. Pemenue npocredmux 4 1,2
TPUTOHOMETPUUECKHUX YPaBHEHUI U HEPABEHCTB.
Tema 1.6. Conep:xkaHue yueOHOTro MaTepHaJia 12
Crenennsle, CrenenHneble, IOKa3aTeNbHbIE U Iorapudmuieckue pyHkuuu. OnpeneneHus, 2 1,2
noka3arteJibHble, UX CBOMCTBA U rpaduKu.
Jorapupmudeckne u | Tpuronomerpuueckue Gynkuun. OnpeneneHns, X CBOMCTBA U rpaduKu. 2 1,2
TPUroHOMeTpH4YecKue | [IpeoOpasoBanus rpaduxos. [lapaniensHblil mepeHOC, CUMMETPHS 2 1,2
¢ynxuuu. O0paTHbI€ | OTHOCHTENBHO OCEH KOOpAWHAT U CUMMETpPUS OTHOCHUTEJILHO Havajia
TPUTOHOMETPHYECKHE | KOOPAUHAT, CAMMETPHS OTHOCUTEIBHO MPAMON Yy = X, PACTSKEHUE U CHKATHE
pynxuun BJIOJIb OCEM KOOpMHAT.
OO0patHbIe TPUTOHOMETPHUYECKHE (DYHKIIMH 2 1,2
IIpakTuyeckoe 3ansitue Ne 15,16. 4 1,2
HccnenoBanue ¢pynkuun. [loctpoenune u mpeodpa3oBanus rpagukoB
(GyHKIMI ¢ UCMIOJIb30BAHHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yueOHOTr0o MaTepHaJia 30
YpaBHeHnus u YpaBHeHus U cucreMsl ypaBHeHUM. HepasencTsa. PaBHOCHIIBHOCTD 2 1,2
HepaBeHCTBa YpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHbBIE IPUEMBI UX PELIECHUS
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA,
rpaduyeckuil METox).
Hcnonb3oBanue cBOMCTB U rpadukoB (GYHKIMN NPU pelIeHUN YpaBHEHUN 1 2 1,2
HEpaBeHCTB. MeTo/1 HHTEPBAJIOB.
PanyioHasibHble, MppALlMOHAIbHBIE YPaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI. 2 1,2
Iloka3zaTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHUSI. 2 1,2
TpUroHoMeTpUYECKHNE HEPABEHCTBA. 2 1,2
N300pakeHne Ha KOOPAMHATHOM INTOCKOCTH MHOKECTBA pelIeHU 2 1,2
YPaBHEHUH U HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CHCTEM.
IMpakTnyeckoe 3ansitue Ne 17, 18. 4 1,2
YpaBHEHHUS U CUCTEMBI YPaBHEHUM.
IIpakTnyeckoe 3ansitue Ne 19, 20. HepaBenctsa 4 1,2
IIpakTuyeckoe 3ansitue Ne 21, 22 .JMcnosb30BaHuE CBOMCTB U TpaKkoB 4 1,2
(GYHKUINH NpU pelIeHu YpaBHEHU U HEPaBEHCTB.
IloBTOpEHME IToBTOpEHME TeM: KOpHH, cTeneHH U Jorapudmbl. OCHOBHBIE 2 1,2
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‘ TPUTOHOMCTPHUYCCKUC TOKACCTBA.

KoncyabTanumn 6
IIpoMeskyTOUHasI aTTeCTALUS — IK3aMEH 6
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIN3A 42
Tema 2.1. Coaep:xanue yueOHOT0 MaTepHaJia 4 OK 02,03,06,09
ITocaemopareabHocTH | CriocoObI 3aaHUs U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [TousTue o 2 1,2
npejene nocieaoareabHocT. CylliecTBOBaHUE Mpeziesia MOHOTOHHOM
OTpaHUYEHHON TOCIIEJOBATEILHOCTH.
CyMMHpOBaHHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMETPUYIECKasi IIPOTPECCHS U €€ CYMMA.
Tema 2.2. Coaep:xxanue yueOHOro MaTepHaJia 20
IIpounsBonnas [lonsaTne o mpou3BOIHON (PYHKIINH, €€ TECOMETPUICCKHIA U PU3NIECKUI 2 1,2
CMBICII.
[Ipou3Bo/iHbIE CYMMBI, pa3HOCTH, IPOU3BEIAECHMSI, YHACTHOTO. 2 1,2
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIINH. 2 1,2
YpaBHeHUE KacaTelbHON K TpaduKy () YHKIIHH. 2 1,2
[TpousBoaHbIe 00paTHOW (YHKIMK M KOMIO3HINUU (PYHKIINH. 2 1,2
ITpon3BoiHas CI0KHOU (QYHKLIMH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3MUECKUN CMBICIT. 2 1,2
HaxosxieHre CKopoCTH JUlsl ITpolecca, 3a1aHHoro (hopMysioi U rpaduKkoM.
[IpumeHneHne Mporu3BOIHON K HCCIIEI0BAHUIO (DYHKIIUI U TOCTPOEHUIO 2 1,2
rpauKoB.
[TpumMeps! HCTTOTE30BAHMS TPOU3BOIHON TSI HAXOXKICHUST HAWITYYIIIETO 2 1,2
pelleHNs B IPUKJIAIHBIX 3a/1a4ax.
IIpakTuyeckoe 3ansitue Ne 23 2 1,2
[TocnenoBarenbHoCcTH. [Ipon3BoIHAsL.
Tema 2.3. Conep:xanue yueOHOTo MaTepHuaJa 18
ITepBooGpa3nas n [TepBooOpa3Has u MHTErpal. 2 1,2
HHTerpaJj Tabnuia nepBooOpa3HbIX. 2 1,2
Heonpenenennsrit maTErpa. 4 1,2
Onpenenensblii uaTerpan. @opmyna Hetotona—Jlelibauna. 4 1,2
[IpumeneHue onpeneneHHOTO HHTErpajia Ak HaX0XKICHUsI TUIOIIa I 2 1,2
KPUBOJIMHEHHOMN TPAIlCLIUH.
[Tpumepsl MpUMEHEHUsI HHTEeTpayia B PU3UKE U TEOMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne24 2 1,2

IlepBooOpasnas u unrerpan. @opmyna Hetorona-Jleltbauna.
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Paznen 3 TEOMETPUSA 64

Tema 3.1. Coaep:xkaHue yueOHOro MaTepHaJia 16

Koopaunatel u [TpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 1,2

BEKTOPBI dopmyiia pacCTOSTHUSI MKy JBYMs TOYKaMH.
YpaBHeHus ceprl, MIOCKOCTU U MPSIMOM. 2 1,2
Bekropel. Moaysbs BekTopa. PaBeHCTBO BeKTOpOB. KoopamHatel BEKTOpAa. 2 1,2
Clio)XeHuEe BEKTOPOB. 2 1,2
YMHOKEHUE BEKTOpa Ha YUCI0. Pa3iioxkeHne BEKTOpa 10 HAIPABICHUSIM. 2 1,2
VYron mexxay nBymsi Bekropamu. IIpoekiusi BeKTopa Ha oCh 2 1,2
CxassipHO€ MPOU3BE/ICHUE BEKTOPOB. 2 1,2
Hcnonb30BaHue KOOPAMHAT U BEKTOPOB NP PELICHUH MAaTeMaTHMYeCKUX U 2 1,2
NPUKJIAJIHBIX 33/1a4.

Tema 3.2. Coaep:xxanue yueOHOro MaTepHaJia 22

IIpsaMble 1 mI0cKkocTH | B3aumHoOe pacnonoxeHue IByX OpsIMbIX B IPOCTPAHCTBE. 2 1,2

B IIPOCTPAHCTBE ITapaJjuteIbHOCTB IPSIMOM M INTIOCKOCTH. 1lapaiiebHOCTb MII0OCKOCTEMN. 2 1,2
[leprieH IUKyYIAPHOCTD MPSIMOM U TIIOCKOCTH. 2 1,2
[lepnienuKyIsip ¥ HaKIOHHAsE. MeKCeCCHOHHAs aTTEeCTAIIHS. 2 1,2
Yroa Mexay nNpsIMON U TNIOCKOCTBIO. 2 1,2
JIByrpaHHbIil yroa. Yroa Mexay MI0CKOCTSIMHU. 2 1,2
ITepnieHIUKYJIIPHOCTD JBYX IUNIOCKOCTEM. 2 1,2
I'eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN MepeHoc, 2
CHMMETpPHS OTHOCHTEJBHO MIIOCKOCTH.
[TapannensHoe npoekTHpoBanue [1nomaae OpTOroHaJbHON NPOEKIHH. 2 1,2
N300paxeHne NpocTpaHCTBEHHbIX (Uryp. 2 1,2
IIpakTyeckoe 3ansitue Ne25 2 1,2
Koopannats! 1 BekTOpsl. [IpsiMbIE M INIOCKOCTH B MPOCTPAHCTBE.

Tema 3.3. Copepxanue y4eOHOIro MaTepuaJa 10

MHororpanHukmn Bepuunsl, pedpa, rpanu MHOTOrpaHHuKa. PazsepTka. MHOrorpanHble yriibl. 2 1,2
Brinykible MHOrorpanHuku. Teopema Oiiepa.
[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBuiibHas npusma. 2 1,2
[Tapannenenunen. Ky6o
ITupamupa. [IpaBriibHas nupamuaa. Y ceuenHas nupamuna. Terpasap. 2 1,2
CummeTpuu B KyOe, B mapajuiesienuresie, B mpusMe u nupamuae. CedeHus 2 1,2

KyOa, MPU3MBI U IUPAMHUIBL.

0K 02,03,06,09
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[IpencraBiaeHne o NpaBUIBHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTasap, 2 1,2
JOJIEKAdIp U UKOCAIP).
Tema 3.4. Conep:kanue y4eOHOT0 MaTepuaJia 8
Tesia u moBepxnocru | Hunuunap. OcHoBaHue, BbIcOTa, O0KOBasi IOBEPXHOCTh, 0Opasyromias, 2 1,2
BpallleHusl pas3BepTKa.
Konyc. OcHoBaHue, BbICOTa, OOKOBasi TOBEPXHOCTh, OOpa3yromas, 2 1,2
pa3BepTKa. Y CEUECHHBIN KOHYC.
OceBble CEYEHHUs U CEYECHHUS, TapaJlIeIbHble OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHasi TNIOCKOCTH K cepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOro MaTepHaJia 8 OK 02,03,06,09
HN3mepenns B O6mwem u ero m3mepenne. MaTerpanbhas ¢popmyna oobema. Dopmyisi 2 1,2
reoMeTpuM o0bema Ky0Oa, MPSMOYTOJIBHOTO MapaljieNienunea, IPU3MblL, IIHHIPA.
dopmyiibl 00beMa HUpaMUIbl U KOHyca. DOpMYIIbI IO U TOBEPXHOCTEH 2 1,2
IUIMHAPa 1 KoHyca. PopMyIbl o0bema mapa u mionaay chepsl.
[Togo6ue Ten. OTHOIICHHS TIOIAIeH TTOBEPXHOCTEH U 00bEMOB MO00HBIX 2 1,2
TEJ.
IIpakTuyeckoe 3ansitue Ne26 2 1,2
MHororpansuky. Tena u MoBepxXHOCTH BpaleHus. M3mepenus B
TreOMETPHUH.
Pasznean 4 KOMBMHATOPUKA, CTATUCTHKA 1 TEOPUS BEPOSITHOCTEMN 20
Tema 4.1. Copepxanue yueOHOIro MaTepuasa 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE OHATHSA KOMOMHATOpUKH. Pa3menienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3ajaun Ha TIO/ICUET YKCIIa Pa3MEIEHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Penrenue 3a1a4 Ha nepeOoOp BapUaHTOB.
®opmyna 6unoma Hetotona. ColicTBa OMHOMUHATIBHBIX KOA(PPHUIIMEHTOB. 2 1,2
Tpeyronpuuk I[lackais.
Tema 4.2. Copepxanue y4eOHOIro MaTepuaJa 6
DJIeMEeHTHI TEOPUH CobbITHE, BEpPOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHUE BEPOSATHOCTEH. 2 1,2
BePOSITHOCTEI [ToHsiTHE O HE3aBUCUMOCTHU COOBITHI.
JuckpeTHas ciiydaiiHasi BETMUMHA, 3aKOH €€ pacnpeeneHus. YucnoBbie 2 1,2
XapaKTEPUCTUKH TUCKPETHOH ciy4yaifHoil BennuuHbl. [loHsATHE 0 3aKOHE
OOJIBIINX YHCEI.
Pemienne npakTHueckux 3ajad Ha HAX0XKJICHHE BEPOSTHOCTH COOBITUS U 2 1,2
YUCIIOBBIX XapAKTEPUCTUK JUCKPETHOMN CIIy4YaHOW BEJTMYUHBI.
Tema 4.3. Copnepxxanue y4yeOHOIro MmarepmuaJia 8
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JIeMeHTBbI [IpencraBnenne JaHHBIX (TAOIHUIIBI, TUATPAMMBI, TPAPHKH) 2 1,2
MaTeMaTH4YeCKOH I'eHepanbHast COBOKYITHOCTh, BEIOOPKA, CpeiHee apu(MeTHIecKoe, MeIuaHa. 2 1,2
CTAaTUCTHKH [TonsaTHE 0 3ajayaX MaTEMATUYECKOW CTATUCTUKHU. PelieHne NpaKTUYEeCKUX 2 1,2

3aJ]a4 ¢ IPUMEHEHHUEM BEPOSATHOCTHBIX METOJIOB.
IIpakTnyeckoe 3ansitue Ne27 2 1,2
DneMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH M MaTeMaTUYECKOU
CTaTUCTHKH.
IToBTOpEHUE [ToBTOpenue TeM: OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA. Pemienne 6 1,2
YpaBHEHUU, CUCTEM YpaBHEHMM U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Has u UHTErpall.
Koncyabranumn S)
IIpoMeskyTOUHAsI aTTECTALUS - IK3aMEH 10
Hroro mo pucuuminue: 295
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3.YCJOBUSI  PEAJM3ALIMM  TNPOTPAMMBI  YYEBHOIM
JUCHUIIIAHBI

3.1. TpeOoBaHus K MAaTEPHATBLHO-TEXHUYECKOMY O0eCIedeHUuI0 y4eOHo
AUCHUIIHHBI:

Peanuzanus nmporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KaOuHeTa
MaTeMaTUKU [JIs TPOBEJIEHUS 3aHSATHM JIEKIMOHHOTO THMA, MPaKTUYECKUX
3aHIATHH, B TOM YHCJIE TPYIIOBBIX, WHIWBHIYAJIbHBIX, MUCHMEHHBIX, YCTHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTECTAIUH.
O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MeOEIb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUarOIuXcsl);
- TOCKa yYCHHYeCKasl.
TexHuueckue cpecTBa 00yueHUsI:
- KomIbIoTep (HOYTOYK);
- MyJIbTUMEIUNHBIN IPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  TUTaKaThl,  y4eOHO-HAIJISAIHBIE  MMOCOOWS,
oOecleynBaIINe TEMAaTUYECKUE WILUIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJJUO MaTepHaibl, KOMIIBIOTEPHBIC
MPE3EHTAIUH.

KoMmproTep w#MeeT J0CTyll K DJIEKTPOHHO-OMOJMOTEYHBIM CHCTEMAaM,
BBIXOJl B TJI00aNbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TMPOTPAMMHBIM
obecrieueHuEM.

3.2.  YuedHO-MeTOAMYecKOoe ¥ HHGpopMaNUMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoBHbIE yueOHbIe U3IaHUS

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

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk mius CI1IO
/H.B. boromonos, ILWU. Cawmoitnenko.- M.: HOpaiitr, 2019.- 40lc.-
(ITpodheccuonanbroe 0Opa3oBanue) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi o maremaruke. B 2-x u.
Y.1: yueb. nocodbue qis CITO /H.B. boromosnos.- 11-e uzn., nepepad. u por.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganusg nmo maremartuke. B 2-x u.
Y.2: yue6. nmocodbue g CITO /H.B. boromoios.- 11-e u3n., nepepad. u norm.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe o6pa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOEe mocoOWe [JII  CPEIHEro
11poheCCHOHAIBHOTO oOpazoBaHus / B. A.T'yces, N. b. KoxyxoB,
A. A. IIpokodreB. — 2-e u3na., ucap. u aom. — Mocksa: M3narensctBo HOpaiir,
2020. — 280 c. — (ITpodeccuonanpHoe oOpa3oBanue) https://urait.ru

JlonoJiHUTEIbHbIE YUeOHbIe U3IaHUs

6. boromosno, H. B. Anrebpa u Havana ananuza: ydeOHOE MmocoOwe IJis
cpeadero mpodeccuoHanbHoro oo6pasosanus / 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. boromosioB, H. B. Maremartuka. 3agaun ¢ pemieHusiMa 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.— (IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
09108-3. I'pup YMO CIIO https://urait.ru

8. boromonos, H. B. Martematuka. 3agaun ¢ pemieHusiMu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CpeaHero  MnpodecCHOHAIBHOTO  0Opas3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

9. Marematuka: aireOpa U Hayajga MaTEMaTHUUYE€CKOTO aHaIu3a, TEOMETPUs
Jutst ipodeccuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoTo npoduiisi/ ['yces
B.A. , I'puropseB C.I'. , UBonruna C.B. - 2-e n3g. crep.— M.: Akanemus,
2018.- 416 c. https://academia-library.ru

HNuTepHeT-pecypcesl

10..  www.fcior.edu.ru  (PenepanpHblii  HEHTp  MHPOPMALMOHHO-
oOpazoBaTenbHbIX pecypcoB (PIIUOP)).
11. www.school-collection.edu.ru  (EnmnHas kosuteknms 1H(QPOBBIX

00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3zoBarenbHbIli mOpTaln «Ydeba»: «YPpOKm»
(www. uroki. ru)

Mertoauyeckue yka3aHusi I O0y4amIMXcsi 1O  OCBOCHMIO
TUCHUNTIHHBI

13. Meroauueckue ykazaHus [ OOy4yarOUMXCS IO  BBIIOJHEHUIO
MPAKTUYECKUX PadOT.
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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 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA YUYEBHOM

JUCHUIIVIMHBI

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

DopMbI U METOBI
KOHTPOJISl

Pe3yabTarnl 00yyeHus OLIEHKH
pe3yJibTaToB
00y4eHust
Obwue Komnemenyuu: Texymuit
OK 02. OcymiecTBisaTh MOUCK, aHAIN3 M HMHTEPIpETanuio WH(OpMaIuu, | KOHTPOIIb:
HEOOXOIUMOM TSI BRITIOMTHEHUS 33124 NPO(ECCHOHATBHON ACSITENFHOCTUA. | - OIPOC YCTHBIN
OK 03. [TnanupoBaTh U peaiM30BbIBATh COOCTBEHHOE TpodeccronanbHoe | (ppoHTANBHBIN);
Y JIMYHOCTHOE pa3BUTHE. - TECTUPOBAHUE;
OK  0e6. IIposiBiATH Irpak1aHCKO-IIATPUOTUYECKYIO MO3UIIUIO, | - BBIITOJIHEHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJACHHE HA OCHOBE TPATUIIMOHHBIX | MUChMEHHOMN
0011e4eI0BeueCcKUX [EHHOCTEH, MIPUMEHSITh CTaHJapThI | pabOTHI;
AHTUKOPPYIIIMOHHOTO TTOBEICHUS - BBITIOJTHEHUE
OK 09. Hcnonp3oBathb nH(pOpMaLMOHHBIE TEXHOJIOTUH B | IPAKTUYECKOU
PO EeCCUOHAIBHON JESATEIHbHOCTH. paboThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUIYyaTbHAS
- c(hOpPMHUPOBAHHOCTh TIPENCTABICHMH O MaTeMaTuke Kak dyacTu | popma paboTer)
MHUPOBOH KYJIBTYPHl H MECT€ MAaTEMATHKH B COBPEMEHHOW IMBWJIM3AIINH,
crocobax onucaHus SBJICHUH peallbHOr0 MUpa HA MAaTEMaTUYECKOM
- c(hOPMHPOBAHHOCTD IPEICTABICHUA 0 MATEMATHYECKHX MOHATHSIX | [IPOMEKYTOUHAs
KaK Ba)KHEHIINX MaTEeMAaTUYECKUX MOJEISAX, MO3BOJIAIONIMX ONMUChIBaTh n | ATTCCTAlHA B
NnoHuManne Bosmoxkuoctn | POPME:

HU3y4aTb pPa3HbIC TIIPOLCCChI U SABJICHUSA;
AKCUOMATHYCCKOTO MOCTPOCHUA MATEMATHYCCKUX TCOpI/IfI;

— BJIAJICHUE METOJAMM JIOKA3aTENbCTB M aAJITOPUTMOB PEIICHUS,
YMEHHME UX IPUMEHSATH, IIPOBOJUTH JT0KA3aTEJIbHBIE PACCYXKACHUSA B XOJI€
pelIeHHS 3a/1a4;

— BJIAJICHUE CTAHAAPTHBIMU NPUEMAMH PELICHUS PALUOHAIBHBIX W
MppalMOHAJIbHBIX, II0KA3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHUH M HEPABEHCTB, WX CHCTEM; MCIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrPaMM, B TOM YMCIE JUIA IO- UCKA IMYyTH PELICHUS U
WJUTIOCTPALIMU PEIIEHUS YPAaBHEHUN U HEPABEHCTB;

- cOpPMUPOBAHHOCTh MPEACTABIEHUN OO0 OCHOBHBIX TOHSATHUSAX
MaTeMaTUYECKOr0 aHalvM3a M MX CBOMCTBAaX, BIIAJICHUE YMEHUEM
XapaKTepu30BaTh TMOBeJAeHHE (YHKIUN, HCIOIb30BaHUE TOTYYCHHBIX
3HAHWU [ ONTMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMH MOHATHUAMU O INIOCKUX U MPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (PUTYpPaxX, HX OCHOBHBIX CBOWMCTBAX;

- chOPMHUPOBAHHOCTh  YMEHHUS  PACloO3HAaBaThb T'€OMETPUUYECKUE
burypel Ha 4YepTekKax, MOJCISIX M B pPEaJTbHOM MHpE; NPUMEHEHUE
W3YYECHHBIX CBOMCTB TeoMeTpuueckux ¢uryp u Gopmyn A peuieHus
FeOMETPUYECKHUX 33/1a4 U 3aa4 C MPAKTUYECKUM COJIEPKAHUEM;

- c(hOpMUPOBAHHOCTh TMPEACTABICHUI O TpoIeccax M SIBICHUSX,
MMEIOIUX BEPOATHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pe€aTbHOM  MHUpPE, OCHOBHBIX  IOHSTUSAX  JJEMEHTapHOM  TEOpHUH
BEPOSATHOCTEN; YMEHUN HAXOJUTh U OLIEHUBATh BEPOSITHOCTU HACTYIUIEHUS
COOBITUH B TPOCTCUITUX TMPAKTHYECKUX CHUTYaAIlMsIX M OCHOBHBIE

1 cemectp - 3K3aMeH
2 ceMecTp - IK3aMEH.

Meron nposeieHus
IIPOMEKYTOYHON
aTTecTaluu -
BBITIOJTHEHUE
9K3aMEHALIMOHHOTO
KOMILJIEKCHOTO
3a/1aHus
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XapaKTEPUCTUKHU CIIy4alHbIX BETUYUH;
- BIIQJICHUE HAaBBIKAMH WCIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IpU PEILIEHUH 3ajau.

4.2. (I)OHII OLCHOYHBIX CPEACTB AJId IIPOBECACHUA HpOMe)I(yTOqHOﬁ arTrecranmmmu
Oﬁy‘lalOH_ll/IXCﬂ o IMCIOMIIJIMHE

Iloxka3zaresm ¥ KPpUTEPUU OLICHUBAHUS KOMITETCHIIMH
[lokazarenn W KpUTEpPUU OLICHUBAHHMS KOMIICTCHIIMM, OINMCAHHE KA
OLICHUBAHUS coJiepkKaTcs B mpuiioxeHuu 1.

KOHTpOJIbHBIe H TECTOBBIC 3alaHUA
KOHTpOJII)HBIG 3alaHuA COACPIKATCA B ITPHUIIOKCHUN 1.
MeTonnqecmle MaTepualbl

Meroauueckue Matepuanbl, ONPECISAIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HaHUU, YMEHUH, XapakTepu3youmx GopMHUpoBaHUE KOMIIETEHINHI, coxepkarcs
B MpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpo/IbHO-011eHOYHBbIEe CpeIcTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OVY .05 MaTemaTuka (yriay0JieHHbIii yPOBEHb)

1.1. ®opma npoMe:KyTOUYHOM aTTecTamum: 3k3aMeH (1, 2 ceMecTpsl).

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

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroIUXCs OCYLIECTBIISIETCS. HA OCHOBE CJIEAYIOIINUX IPUHIUIIOB:

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

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

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOW CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OIEHKAX YPOBHS CPOPMHUPOBAHHOCTU
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATH oO0mmMe ©  NpodecCHOHATBHBIE  KOMIICTSHIIUU
00y4aromuxcs;

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

IIpy BBINOJHEHUHM NPOLENYpP OLEHKH 3aJaHUil MCIOJB3YIOTCS CIEAYIOIIUE 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 MIKaja JUIsl OLICHUBAaHUS pe3yJIbTaTOB O0YUEeHHUS:

IlepeBon nsiTi OanbHOM IMIKAJIBI YUeTa Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

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
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.0TBeTUTH Ha BOTIPOCHI (2 BOmpoca).

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

| cemectp
IMpumepHbIe BONPOCHI IS cOOeceT0BAHUS

1. L[CJ'IBIC U pallMOHAJIBHBIC YHCJIA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIe BEIYUCICHHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMH, UX CBOWCTBA.
Jlorapugm umncna. OcHOBHOE JIorapu(pMUIECcKOe TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

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

13. Jlorapudm. OcHoBHbIe OHATHS. [lepexoq kK HOBOMY OCHOBaHHUIO.

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

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, 4YHCIOBBICE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTHU
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 CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHHUE.

27. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

29. Belpa)kxeHHE TPUTOHOMETPHYECKHX (QYHKIUH dYepe3 TaHTEHC ITOJIOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

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 (QYHKIUMHA, 3aJaHHBIX PpPa3THYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

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

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

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

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

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

42. O6patnabie pynknuu. CoiicTBa. ['paduk oOpaTHON QyHKITHH.

43. Jlorapudmuueckas GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapudmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

RROoN k0N

20



46

47. Crenennast GyHKIHS, €€ CBOWCTBA U rpaduK.

48. YpaBHEHUS M HEPABEHCTBA CTETIEHHOW (DYHKIIHH.

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

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

51. OO6usactp onpeneneHus U MHOKECTBO 3HaUeHUM (PyHKIMM )= {gX, e€ cBoiicTBa
u rpaduxk.

52. O06sacTh onpeAesieHus] 1 MHOKECTBO 3HaYeHU (pyHKIHU y= ClgX, e€ cBOMCTBa
u rpaduxk.

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

54. TlpeoOpazoBanus rpadukoB GyHKIMHA. [TapamiensHbIil mepeHoc.

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

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

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

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHHIA,

59. VpaBuenusi. OCHOBHBIE TPHUEMBI UX PEIICHUSI.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM ypaBHEHUH.

61. Cuctembl ypaBHeHUN. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB W TpaguKkoB (PYHKIMIA NpU PEHICHUH YpaBHEHUH U
HEPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

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

C ABYMs IIEPEMEHHBIMU U UX CUCTCM.

HpuMeprle NMPaAKTUYICCKUE 3alaHUA
Pa3BuTHe NOHATHS 0 YHCIE

1.

2.

3.
]

Z

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

=1-:

v Zy- .
Hatigure: =1 2

4,
Z

g

Jla"b! uncna:

=2 -
=2 +4/%

o Z, ==z
Hatigqure: “1 “=
KopHu, crenenn u jorapupmbl
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1. Berunciure |ogs|0gzlog3|ogz512
2210

2. Boruncnire ———
22

1 1
3. Brraucnure > |ogA7+ |og432—§|09428

4, BrluucanTe |0g312—% |0g 332+% |0g 8

OCHOBBI TPUTOHOMETPHUU
37T

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

2. Haiitu 3nak uncia Ctg28() . Otser obocHyiite.

3T
o COs— o

3. Haiinute 3HaK uncna 6 . OtBer oOoCHYIHTE.
4. Jlokaxmure, uro LG * & —SIN*a = LG - Sin*a
DyHKIUH, X CBOICTBA U IPAPUKH
1. [Toctpouts rpaduk GyHKIMH
y=x73
2. [Toctpouts rpaduk GyHKIUN

1
yv=x 241

ix
F= : .
_ 3. Hana ¢pyHkims x+2 | Haiitu 3HaueHUs (GyHKIIUU B TOYKAX -
1, 5,10
— T _

4. HaiiTi 06acTh onpeznenenus QyHKuy » In{ x” - 6x+10)

YpaBHeHHS U HEPABEHCTBA
1. Pemmre ypaBHeHue COS ( X+ %) =1

2 Pemure ypaBHenue 3tg (3X + %) =—3
3. Penmmte ypaBrenne 1—tg°x = 2tgx
4

Pemmte ypaBHeHue COS (1— X) =2

Il cemecTp
IIpumepHBbIe BONPOCHI 115 codece0BaHUSA

1. Croco0BbI 3a1aHus ¥ CBOMCTBA YHUCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMupoBaHue NOCIEN0BATENBHOCTEN.

3. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKHI CMBICII.

4. [TonaTue 0 Mpou3BOJHON QYHKIIUH, €€ PU3NUECKUN CMBICI.

5. VYpaBHeHHEe KacaTelbHONU U HOpMAIIU K rpaduKy QyHKIUH.

6. IIpon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS], YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX () YHKITHA.

8. [IpuMeHeHHe NPOU3BOAHON K HCCIeNOBaHHUI0 (YHKUUNA U TOCTPOCHUIO
rpaduxosB.

9. IIpumepsl UCHONB30BaHUS NPOM3BOAHOM JUISI HAXOXKAECHUS HAWIIYYIIETO
pelleHus B MPUKIAIHBIX 3aja4ax.

10.  Bropas npousBojHas1, €e TeoMeTpuUYecKuii cMbici. HaxoxaeHue ckopocTu

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

12. [lepBooOpa3nas u unrterpai. CoiicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

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

15. [IpuMeHeHHE ONpENENeHHOr0 WHTEerpaja sl HAaXOXACHUS IUIOIAAN
KPUBOJIMHEHHOW Tpareiuu.

16. OcHoBHble  TIOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHus.
[TepecTanoBkH.

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. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIO)KEHUE 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. [leprieHAUKYIAPHOCTH NPSMOMN U MIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

32. I'eomerpuueckue npeoOpa3oBaHus MIPOCTPAHCTBA! CUMMETPHS
OTHOCHTEJIBHO IIJIOCKOCTH.

33. MHuororpanauku. Bepimnel, pedpa, rpaHu MHOTOTpaHHHUKA.

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

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

36. IMupamupa. IlpaBunbHas nupamuga. Y cedeHHas 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. Hunmuuaap. OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCTh, OOpasyromas,
pas3BepTKa.

41. OceBble ceUeHUS ITUINHAPA U CEUCHHS, MTapauIeIbHbIe OCHOBAHHUIO.

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 chepa, 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 THPAMHJIBI U KOHYCA.

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

51. @®opMyITbl TUIOIIAHN TOBEPXHOCTEN IIMIIMH/IPA U KOHYCA.
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52. ITomoGue Tten. OTHOIIEHUs IUIOINAAEH MOBEPXHOCTEH M 00BEMOB
MOAOOHBIX TEIL.

53. [IpsimoyronbHast (qekapToBa) cUcTeEMa KOOpAUHAT B IPOCTPAHCTBE.

54.  dopmyna paccTOSHHS MEXIYy JByMs TOYKaMH. Y paBHEHUE CEpHI.

95. Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

56.  CnoxeHue BEKTOPOB. Y MHOXKEHUE BEKTOpPA Ha YKCJIO.

o7, Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

58.  VYrosn mexnay nByms Bekropamu. [Ipoekius BeKTopa Ha OCh.

59. Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

60. Vcnonb30BaHue KOOPJMHAT M BEKTOPOB MPHU PEIIEHUH MAaTEMaTHYECKUX U

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
HauyaJyia MaTeMaTHYeCKOr0 aHAJIN3a
1. Brrancnure

lim{x%—5x+3)

x—+3

. 3x-2
2. Breruncnure: lim—
x—25x"
3. HaiinuTe npou3BoIHYIO (QYHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2/x +7

4. Haiiti ypaBHeHHE KacaTenbHOi K rpaduky pynxiun ¥ = 2%° +1

5. Haiinure npomssoanyio ¢pyskmun Y = VA~ +3X + 4
6. Uccnenyiite pyHKIHIO Ha MOHOTOHHOCTb u SKCTPEMYMBI
f(X) =—2x+21x* = 72x+9

7. Haitaute npousBoanyo dyskimu Y = Sin(x* +2)-cos(x — 2)

8. Haiinute mnpoMeXyTKM MOHOTOHHOCTH (YHKIMM M TOYKH DKCTpEMyMa
V=x*+6x*+ox +8

9. Haiinute Toukm mnepernba W MPOMEXYTKH BBINYKJIOCTH Tpaduka (QyHKIUU
V=x*-6x"+4

10. Haiinute nOpOMEXYTKM MOHOTOHHOCTH (YHKIMM M TOYKH OSKCTpeMyMa
YV =X*-6X"+ 9%

11.  [okaxwure, uro pyHkus F sBisercs mnepBooOpa3HON 1 (GYHKLIUU
f(X) Ha mpomexyTke ( - 00 ; +00), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x f(x)=2-2x.

12.Berancnure nHTErpan I(XZ +4x+1)dx Bsruncaure miomanb GUrypbl, orpaHi4eHHOM

rpadgukoM GyHKIME Y = 3X*, IpAMBIME X = 2, X =4 1 0CbI0 abcIuce
2xdx
3+X%°
14 Beupcnute mwiomanb (GUIyphl, orpaHHYeHHOH rpadukoM (yHKumm y=16-X° u
oCbI0 abcuuce
15.Bbramcnute miomans Gpurypsl, orpaHundeHHON rpadukoM GyHkmmn Y =4 —X* 1 0cbro

13.Bpruncnure nHTErpa '[

abcrucce

Kom0OuHaTOpUKa, CTATUCTHKA U TEOPUS BEPOSITHOCTEH
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1. B rpymme 32 crymenta. CKOJBKMMH CIOCOOAMH MOXHO
chopMHpOBaTh KOMaHIy H3 4 4EJIOBEK JUId YydacTHsl B MaTeMaTHYeCKOH
oqumnuane?

2. Breraucinurs: A73+A52+A53
3
I:’7 o A26 + i;
3. Haiitu 10
4. CKOJIBKO Pa3IMYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aIHCaTh C TIOMOIIBIO (P
2,3,4,5, 6,7 Takum o0pa3om, 4TOOBI Bce UPPHI B YUCIIaX OBLIN Pa3TMIHbI?
5. HIudp ceiida obpazyercs u3 nByx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B Unciae MOTYT MOBTOPATHCS). BTopoe, Tpex3nauHoe
qrcio, obpasyercs u3 uudp 7 u 6. CKOIbKO pa3IuIHBIX MUPPOB MOKHO HCIIOIH30BATh B TAKOM
ceride?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmernieckoe, pa3max,
MOJTy U MEITUAHY.

1. Tpu xaxux 3nawenusx x cpednee apupmemuuecxkoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Beioopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligure Meauany 3TOi BRIOOPKH.

9. Onpenensisi CTENeHb 3aCOPEHHOCTH IBETOYHBIX CEMSH, BBISICHSIJIH, CKOJIBKO CEMSTH

COpHBIX PACTEHUM COAEPKUTCS B Kax10M U3 100 mpon3BoIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OZIMHAKOBBIM 4YMCIIOM ceMsH. [lomyunnu:

Yucno ceMsH COPHBIX PACTECHUI

Yuciio nakeToB

Haiitu cpeanee apudmeTrueckoe 1 MOAy.
10.  Tloacumranmu oObeM mpoaax maraswHa B TedeHue 10 mued (B ThIC. pyo.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apudmMerndeckoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHHEe KOHyca — IMpaBWIbHBIA TPEYTOJbHUK CO CTOpOHOM 12 cwm.
Haiinute muiomanp ceyeHus, MPOBEJCHHOIO depe3 [Be oOpasyrolue KOHyca, Yrol MeXIy

koropsiMu  paBeH 3() .Otpesok AD mHepICHIMKYISPEH K IUIOCKOCTH DaBHOOEAPEHHOIO
tpeyroiapHuka ABC. U3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiigute paccrosiHue
oT koHIoB oTpe3ka AD no npsimoii BC.

2. Pacctossnue ot Toukn M 10 KaXAOW M3 BEPIIMH MPABUIBHOTO TPEYroJIbHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M no mmockoct ABC, eciiu AB=6 cm.

3. B rtpeyronsunke ABC mano: ZC=Q() , AC=6 cm, BC=8 cm, CM — menmana.
UYepes Bepmmny C mpoenena npsimas CK, mepreHaukynsipHas K IMIOCKOCTH TPEYroJbHUKA

ABC, mpuuem CK=12 cm. Haiiqute KM.
4. Yepe3 cropony AB pomba ABCD mnposenena miockocte ADM Tak, uto

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

paccrosinue ot Touku B no minockoctu ADM paBHo 43

5. CyMMa momazied Tpex rpaHeil mpsiMOYTroJbHOTO Hapajlienenuneaa, UMEHOIINX
oburyro BepunHy, paBHa 404 om®, a ero pebpa mponopuHoHansHbI uncnam 3, 7 u 8. Haiiaure
JMaroHallp napajiejaenumnesa.

6. N3MepeHnss mpsiMOYroibHOTO Tapasuiesnenuiena paBHbl 8 ¢M, 12 cm u 18 cm.
Haiinure pedpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro Mapasuiesenunesa.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSAHUU 9 1M
OT 1eHTpa. Haiinure miomaab ceyeHusl.

8. B xonyce mnuHa oOpa3yromiell paBHa 5, a paguyc ocHOBaHHS paBeH 4. Haiinure
00beM KOHYCA.

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

1.3.2 Kpurepuu ouneHkn

banme! 3a
Kputepun onieHKH pe3y/ibTaTOB BbINOJTHEHUSA KPUTEPUU OIICHKU
TEOPETUYECKOI0 3a1aHNA MakcuMajabHBIH
0aa1 — 1 6amaa
- JIeMOHCTpUpYeT TJiay0OKOoe, TIOJIHO€ 3HaHWEe W TOHHMaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUYEPHBIBAIONIE, TOCIEIOBATEIHPHO, IPAMOTHO M JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JCMOHCTPUPYET CaMOCTOATEIbHOCTb CYXICHUH,
MPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT IPaBUIIbHBIC BHIBObL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TJIyOOKOe, TIOJIHOC 3HAaHWE ¢ TMOHUMaHUE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, O€3 U3MEHEHUS] OCHOBHOW CYyTHU I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepuall;

- JIOIIyCKaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUH W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPHUPYET CaMOCTOATENIBHOCTb CYXICHUH,
IPUBOAUT BEPHBIE apPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JI€JIaeT BHIBOJIBI;

- MPaBUJIBHO, HO COBEpIIas HE3HAUMTEIbHbIE OIIMOKH, OTBEYaeT Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJIep)KaHHE yd4eOHOro MaTepuana, HO 0,3
OOHApY)KUBAIOTCSI ~ CYIIECTBEHHBbIE  MPOOETbl B TOHUMAaHHU
POrPaMMHOTO MaTepHasa

- HETIOJIHO, HapyIllas TOCJIeIOBATEIbHOCTD U3JIaracT MaTepHal;

- JIONyCKAaeT OMIMOKH B ONPEICICHHH W HWCTOJKOBAHHH OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPHUPYET CaMOCTOSITEIbHOCTh CYKICHHUH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTBI, OTJCIIbHBIC BBIBOJBI HEJb3s
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIEHT HCIHBITHIBACT 3HAYMTENBbHBIC 3aTPyJHCHHS, OTBeuas Ha
COITYTCTBYIOIIUE BOIPOCHI.

- HE 3HAET 3HAUYMTEIBHOM YaCTH MPOrpaMMHOI0 MaTepuania, JO0IyCKaeT 0
CYIIIECTBEHHBIC OIINOKU;

- HE 3HaeT WIM JaeT HEBEPHOE ONPEACICHUE U HUCTOJIKOBAHHUE
OCHOBHBIX MTOHATHH

- HE MOXET MPHUBECTH BEPHBIE ApPryMEHTHI, JEIAET HENPABUIIbHbBIC
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA COIYTCTBYIOLIME BOIPOCHI.

UTOI'O 1
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aJaHUs MO ajredpe

Banael 3a
KPUTEPHUN OLEHKH

Xop pelieHus BEpHBIN, MPUBEACHO BEpHOE 00OCHOBAHHOE pEIICHUE,

IIOJIY4YE€H BEPHBIN OTBET L5
XoJ peleHus BEpHbI, HO OMYIEHa OJHA OIINOKA BBIYUCIUTEIBHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTrMYECKM BEPHO, JOMYLIEHA BBIYUCIUTENIbHAS 05
olKMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET '
HesepHoe pelienre, HeBEpHbIN OTBET WIM OTCYTCTBUE PELICHUS 0
HUTOI'O 15
Ne Kpurepun onieHKH NpPaKTH4YecKOro 3aJaHusi 0 reOMeTpHu Banusl 3a
KPHUTEPHHU OLIEeHKH
1 | HaiizeH BepHBI crocol pernieHus;
IpUBEJIEHa BepHasl IOCIE0BATEIbHOCTh BCEX LIArOB PEIIEHUsS; BEPHO
000CHOBAHBI BCE KJIFOUEBBIE MOMEHTBI BHIOPAHHOTO C110c00a PELICHMUS;
BEPHO OTMEUYEHbl Ha YEpPTEkKEe CBOICTBA BCEX IPEJCTABICHHBIX B 1,5
yCIIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
IIPUBE/IEHA BEPHAsI [10CJIEI0BATEIbHOCTD BCEX I11ar0B PEIICHHUS;
JOTIYIIEHbl OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KJIFOUEBBIX MOMEHTOB;
BEPHO OTMEUYEHBbl Ha YEpPTEKE CBOICTBA INpPEJICTaBIECHHBIX B YCIOBUHU 1
Guryp ¥ ux 3JE€MEHTOB, KOTOPHIE UIPAIOT BAXKHYIO POJb B pEIICHUU
3ajlauy;
JOIyIIIeHa OJJHa HeTrpyOast BEIYMCIUTENbHAs OIINOKa, HE BIMAIONINE HA
IPABWJIBHOCTD JAJIBHEHUIIETO X0Aa PEIICHUS
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKH B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;
OTMEUEHHBIEC Ha YEpTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (PUTYp 0,5
Y MX JIEMEHTOB UMEIOT HETOUHOCTH;
JOTYIIIEHbI HETPYyOble OMIMOKK B BBIYMCICHHUSX U B MPEOOPA3OBAHUSX,
HE BJIMSIOIINE HA MPAaBUIIBHOCTD XOJia PEIICHNUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXET OBbITh IOJY4€H HEBEPHBIN OTBET
4 | HeBepHOE pelleHNe, HeBEepHbI OTBET MJIM OTCYTCTBHE PELICHUs 0
MUTOI'O 1,5
1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
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, [L.M1. Marematuka: y4uebnuk 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 u3x., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

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

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
Mocksa: WzmarensctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa m Havayma aHanmu3a: ydyeOHOE IMOcoOMe I CPEeIHEro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garenscTBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOE
nocoowue 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. 3agaun ¢ pemieHussMu B 2 4. Yactp 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpazoBanue). — 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 komutekiust udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

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

MeTtoauyeckue yKa3aHus 1JIs1 00y4AIOIHUXCSI 0 OCBOECHUIO THCIHIIHHBI

13. Meroanueckue yka3zaHus AJig 00y4aromIuXCs MO BBIMOTHEHHUIO MPAKTUYECKUX paboT.
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