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1. HACHOPT PABOYEW MPOI'PAMMBI YYEBHOUN 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
OI'OC CIIO no cnemuansHoctu 09.02.06 CETEBOE U 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:
N3yyeHnne qucCHuIUIMHbBI HAMpaBlieHO Ha (GOPMUPOBAHKME OOITUX KOMITETEHIIUMH,

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 TEXHOJIOTHH B MPO(PECCHOHATBHOM
NEATEIIBHOCTH.

B pesynbTaTte OCBOCHHS Y4yeOHOW MMCHMIUIMHBI OOYYAIOIIUICS JOJIKEH
JOCTUYb CIIEAYIOLINE PE3YNIbTATHI:

JINYHOCTHBIE!

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUI O MaTEMAaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJEIMPOBAHUS SIBIICHUA U MPOLIECCOB, UACAX M METOAAaX
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;

— pa3BUTHE JIOTHYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaxKeHUS,
AITOPUTMUYECKON KYJIbTYPhbl, KDUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
Ut Oynymie mpoecCUOHAIBHOM IeATeNbHOCTH, ISl IPOJIOJKEHUsST 00pa30BaHUs U
caM0o00pa30oBaHMS;

— OBJIaJICHUE MAaTEeMaTUYECKUMU 3HAHUSIMU UM YMEHMSIMHU, HEOOXOJIUMBIMU 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 O00pa3oBaHWIO, B TOM 4YHCIE
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;

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

— OTHOIIEHHUE K MPO(eCcCHOHANBHON ASSITENFHOCTH KaK BO3MOXHOCTH y4acCTus
B pEUICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIIECHAIIMOHATBHBIX
npo0JieM;

MeTanpeaMeTHbIe:

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

- UCIIOJIB30BaTh  BCE  BO3MOXHBIE  pECypchbl U1 JOCTHIKEHHS
MOCTAaBJICHHBIX LEJEH M peanu3aluy IJIAHOB JEATEIbHOCTH; BBIOMpATh YCHEUIHBIC
CTPATETuu B Pa3IUYHbIX CUTYaLUSX;

- YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEUCTBOBATh B IMpOIIECCE
COBMECTHOM AEATENBHOCTH, YUUTHIBATh O3ULUU IPYTUX YYACTHUKOB JAESATEIBHOCTH,
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,
MIPUMEHEHUIO PA3IMYHBIX 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 Pa3IMYHbIX HCTOUYHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO W TOYHO
U3JlaraTb CBOIO TOYKY 3pPEHUs, MCIOJb30BaTh aJCKBATHBIE S3BIKOBBIE CPEICTBA; —
BJa/ICHUE HAaBBIKAMU IO3HABATEJIbHOM peQIIEKCMM KaK OCO3HAaHUS COBEPIIAEMbIX
JNEUCTBUI M MBICIUTENIBHBIX IPOLIECCOB, MX PE3YJIbTATOB M 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 BOCIIPUHUMATD KPAacOTy M TapMOHHUIO 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 MPEACTABICHUA O MaTEMaTHYECKUX MOHITHUIX Kak
BOXHEHUIIMX MAaTEMAaTUYECKUX MOJENAX, IO3BOJSIONIMX OINUCHIBaTh W H3ydaTb



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

— BJAJCHHE METOJAMM JOKa3aTeJIbCTB M AJITOPUTMOB DPEIICHMS, YMEHHUE 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 IOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, 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, UCTIOIB30BAaHUE TTOMYUYEHHBIX 3HAHUN JISI ONTMCAHUS U aHAIIK3a
pEAbHBIX 3aBUCUMOCTEN;

— BIJAQJICHUE OCHOBHBIMHU MOHATHUSAMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX (Urypax, UX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh TeOMEeTpUYecKue (PUryphl Ha YEpPTEKaX, MOJEISAX U B PEAIbBHOM 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
BEPOSATHOCTHBINA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHUDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OLICHUBATh BEPOSITHOCTH HACTYIJIEHUS COOBITUH B MPOCTEHIIMX MPAKTHYECKHX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJINYNH;

— BJIQJICHWE HABBIKAMHU MCIOJIb30BAHMUS T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM
IIPU PELICHUU 3a/1a4.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOTrPaMMBbI Y4eOHO#H THCHMIIJIMHBI:
MaxkcuManpHOU yueOHON Harpy3ku oOydaromierocs 258 vac, B TOM 4HcIe:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku obydaromierocst 234 gaca.



1. CTPYKTYPA U COJAEPKAHUE YYEBHOU JUCIIUILIMHBI

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
O6s13aTeJibHAsI ayIUTOPHAs 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

HaumenoBanmue 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
mMaTteMaTHKH npu ocBoenuu npodeccuii CI10 u cnermansHocteit CIIO.
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
[TpuOa>KeHHbIE BBIYMCIECHUSI. 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 ¢ palluoHaJIbHBIMU OKA3aTENISIMH, UX CBOWCTBA. 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
JlecaTuuHbIe U HATYpAJIbHBIE JOTapU(PMBI.
[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 nonstus o yncne. KopHu, crenenu u orapumsl.
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 peajbHBIX 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 TOXKIECTBA. 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
Dopmyiel ynBoeHus. DopMyIbl TOJOBUHHOTO yTIIa. 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 cyMMBbl TPUTOHOMETPUUECKUX (PYHKIIHI B TPOU3BEACHUE. 2 1,2
npocTeimux [TpeoOpa3oBanue MPOU3BEICHHS TPUTOHOMETPUIECKUX QYHKIIUH B CYMMY.
TPUTOHOMETPUYECKHX | BripaxkeHne TPUTOHOMETPUUECKUX (DYHKIIMIA Yepe3 TAHTeHC TOJIOBUHHOTO 2 1,2
BBbIpaKeHU apryMeHTa.
ApKCHHYC, apKKOCHUHYC, apKTaHTreHc yucina. [Ipocreiimme 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
nokasarteJibHble, UX CBOMCTBA U rpaduKu.
Jorapugmudeckue 1 | Tpuronomerpuyeckue GpyHkuuu. Onpenenenus, uX CBOUCTBA U TpaduKH. 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
Uccnenosanne Gpynkuuu. [loctpoenue u npeodpazoBaHus rpapukoB
(GYHKIMI C NCIIOJIb30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xxanue yueOHOro MaTepHaJia 20
YpaBHeHuUs U YpaBHeHUs U cucTeMbl ypaBHeHU. HepaBencTBa. PaBHOCHIBHOCTD 2 1,2
HepaBeHCTBAa ypaBHEHHIA, HEpaBEHCTB, cucTeM. OCHOBHBIC TIPUEMBI UX PEUICHHUS
(paznoxeHue Ha MHOXKHUTEJIH, BBEIEHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA,
rpadu4ecKuil MeTox).
Hcnonp3oBanue CBOMCTB U rpaduKoB (PYHKIMIA IPH PEIICHUN YpaBHEHUH 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 ypaBHeHUs 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 cucteMsl ypaBHeHUM. HepaBeHcTa. Mcnonb3oBaHue 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
[IpomexyTouHasi aTTecTALMA — IK3aMeH 6
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 42
Tema 2.1. ConeprxaHue y4eOHOro 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 Mpeiesia MOHOTOHHOM
OrpaHUYEHHON NOCIEI0BATEIBHOCTH.

CymmupoBaHue nocieioBaTebHOCTeH. beckoHeuHo yObIBaromas 2 1,2
reoMeTpHUECcKas MPOrpeccusi U ee CymMma.
Tema 2.2. Coaepxxanue yueOHOIro MaTepuasa 20
IIpousBoanasn [TonsiTHe O MPOM3BOIHON (QYHKIIUU, €€ TEOMETPUUICCKUA B (PU3NIECKUIA 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! UCITIONIB30BAHUS 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 ITepBooOpazHas 1 UHTErpall. 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. ConeprxkaHue y4eOHOro Mmarepuasa 16 OK 02,03,06,09
Koopaunatel u [IpsimoyrosbHas (aexkapToBa) 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 4uciio. PaznoxeHne BeKTopa 10 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
[lepnenukysip ¥ HakIOHHAast. 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: MapaJUIeIbHBIN TepeHoC, 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 BeKTOpHl. IIpsMble U MIIOCKOCTH B IPOCTPAHCTBE.

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. ConeprxaHue y4eOHOro MaTepuasa 8 OK 02,03,06,09
HN3mepenus B O06nem u ero usmepenue. arerpanbhaas popmyna oobema. opmyiibr 2 1,2
reoMeTpuM 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.
[Tonobue Ten. OTHOIICHUS TUTOMIA/IeH TOBEPXHOCTEH U 0O0BEMOB 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. ConepxaHue y4eOHOro MaTepuasa 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 OMHOMUHAIIBHBIX 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 ciydaiiHasi BEJIMUMHA, 3aKOH ee pacnpezeneHus. Yuciossie 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 AUCKPETHOHN CIy4aiiHOM BETMYUHBI.
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 CTATUCTUKU. PellieHre 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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IloBTOpPEHME IToBTOpeHue TeM: OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. Perienne 6 1,2
YPaBHEHMI, CCTEM ypaBHEHUI 1 HepaBeHCTB. [Ipon3BoHas,
nepBOOOpa3Hasi M HHTErpadl.
KoncyabTanumn 6
IIpoMeskyTOUHasI aTTECTALUS - IK3AMEH 6
HToro no gucuuijinue: 258
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3.YCJOBUSI  PEAJM3ALIMM  TNPOTPAMMBI  YYEBHOIM
JUCHUIIIAHBI

3.1. TpeOoBaHus K MAaTEPHATBLHO-TEXHUYECKOMY O0eCledeHUuI0 y4eOHo
AUCHUIIHHBI:

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

- pabouee MecTo mperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MeOEIb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUarOIuXcsl);
- TOCKa yYCHHYeCKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KomIbioTep (HOYyTOYK);
- MyJIbTUMEIUNHBIN IPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  TUTaKaThl,  y4eOHO-HAIJISAIHBIE  MMOCOOWS,
oOecleynBaIINe TEMAaTUYECKUE WILUIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJIC0-ayJUO MaTepHayibl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

KoMmproTep w#MeeT a0CTyIl K JJIEKTPOHHO-OMOJMOTEYHBIM CHCTEMAaM,
BBIXOJl B TJI00aNbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TMPOTPAMMHBIM
obecrieueHuEM.

3.2.  YuedHO-MeTOAMYecKOoe ¥ HHGpopMaNUMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoBHbIE yueOHbIe U3IaHUs

1. bammako, M. Y. Martematuka: yueonuk /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, ILHW. Cawmoiinenko.- M.: HOpaiit, 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 u3n., nepepad. u norm.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbroe oopa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganusg nmo maremartuke. B 2-x u.
Y.2: yue6. nocodbue g CITO /H.B. boromounos.- 11-e u3n., nepepad. u nor.- 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-¢ u3na., ucap. u aomn. — Mocksa: M3narenscTtBo HOpaiir,
2020. — 280 c. — (ITpodeccuonanpHoe oOpa3oBanue) https://urait.ru

JlonoJiHUTEIbHbIE YUeOHbIe U3IaHUs

6. boromosnos, H. B. Anrebpa u Havana ananuza: ydeOHOe mocoOue s
cpeadero mpodeccuoHanbHoro obpaszoBanusi/ 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. 3agauu ¢ penieHusiMa 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. Martematuka. 3agaun ¢ pemieHusiMu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 cpeaHero  npodeccHoHaIbHOTO  oOpa3oBaHus /
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  (EnuHas komteknuss 1H(POBBIX

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 HMHTEPIPETANHI0 MHPOpMALUU, | KOHTPOIIb:
HEOOXOIUMOM TSI BRITIOMTHEHUS 33124 NPO(ECCHOHATBHON ACSITENFHOCTUA. | - OIPOC YCTHBIN
OK 03. [TnanupoBaTh U peaiM30BbIBATh COOCTBEHHOE TpodeccronanbHoe | (ppoHTANBHBIN);
Y JIMYHOCTHOE pa3BUTHE. - TECTUPOBAHUE;
OK  0e6. IIposBiATH IrPak1aHCKO-IIATPUOTUYECKYIO MO3UIIUIO, | - BBIITOJIHEHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJACHHE HAa OCHOBE TPATUIUOHHBIX | MUChMEHHOMN
0011e4eI0BeueCcKUX [EHHOCTEH, MIPUMEHSITh CTaHJapThI | pabOTHI;
AHTUKOPPYIIIMOHHOTO TTOBEICHUS - BBITIOJTHEHUE
OK 09. Hcnonp3oBathb nH(pOpMaLMOHHBIE TEXHOJIOTUH B | IPAKTUYECKOU
PO EeCCHOHAIBHON JESTEIBbHOCTH. paboThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUIYyaTbHAS
- c(OpPMHUPOBAHHOCTh TIPENCTABICHMH O MaTeMaTuke Kak dvactu | popma paboTer)
MHUPOBOH KYJIBTYPHl H MECT€ MAaTEMATHKH B COBPEMEHHOW IMBWJIM3AIINH,
crocobax onucaHus SBJICHUH peallbHOr0 MUpa HA MAaTEMaTUYECKOM
- c(hOPMHPOBAHHOCTD IPEICTABICHHA 0 MATEMATHYECKHX MOHATHAX | [IPOMEXKYTOUHAs
KaK Ba)KHEHIINX MaTEeMAaTUYECKUX MOJEISAX, MO3BOJIAIONIMX ONMUChIBaTh n | ATTCCTAlHA B
noHuManne Bosmoxkuoctn | POPMe:

HU3y4aTb pPa3HbIC TIMPOLECCBI U SABJICHUMA;
AKCUOMATHYCCKOTO MOCTPOCHUA MATEMATHYCCKUX TCOpI/IfI;

— BJIAJICHUE METOJAMM JIOKA3aTENbCTB M aAJITOPUTMOB PEIICHUS,
YMEHHME UX IPUMEHSATH, MPOBOJUTH JTOKA3aTEJIbHBIE PACCYXKACHUSA B XOJIE
pelIeHHS 3a/1a4;

— BJIAJICHUE CTAHAAPTHBIMU NPUEMAMM PEUICHUS PALUOHAIBHBIX M
MppalMOHAJIbHBIX, II0KA3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHUH M HEPABEHCTB, WX CHCTEM; MCIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOIPaMM, B TOM YHCIIE JUIS I10- UCKA IMYTH PELICHUS U
WJUTIOCTPALIMU PEIIEHUS YPAaBHEHUN U HEPABEHCTB;

- cOpPMUPOBAHHOCTh TMPEACTABIEHUN OO0 OCHOBHBIX TMOHSATHUSAX
MaTeMaTUYECKOr0 aHalvM3a M MX CBOMCTBAaX, BIIAJICHUE YMEHUEM
XapaKTepu30BaTh TMOBeJAeHHE (YHKIUN, HCIOIb30BaHUE TOTYYCHHBIX
3HAHUU JIJI1 ONTMCAHUS U aHAJIM3a PeaIbHBIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMH NOHATHUAMH O IUIOCKUX U MPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (PUTYpPaxX, HX OCHOBHBIX CBOWMCTBAX;

- chOPMHUPOBAHHOCTh  YMEHHUS  PACloO3HAaBaThb T'€OMETPUUYECKUE
burypel Ha 4YepTekKax, MOJACISIX M B peaJbHOM MHpE; NPUMEHECHHE
W3YYECHHBIX CBOMCTB TeoMeTpuueckux ¢uryp u Gopmyn A peuieHus
FeOMETPUYECKHUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJIEPHKAHUEM;

- c(hOpMUPOBAHHOCTh TMPEACTABICHUI O TpoIeccax M SIBICHUSX,
MMEIOIUX BEPOATHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pe€aTbHOM  MHUpPE, OCHOBHBIX  IOHSTHSAX  JBJEMEHTApPHOM  TEOpHH
BEPOSATHOCTEN; YMEHUN HAXOJIUTh U OLIEHUBATh BEPOSTHOCTHU HACTYIUJIEHUS
COOBITUH B TPOCTCUITUX TMPAKTHYECKUX CHUTYaAIlMsIX M OCHOBHBIE

1 cemectp - 3K3aMeH
2 ceMecTp - IK3aMEH.

Meron nposeneHus
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 KpUTEPUM OLIEHUBAHHUS KOMIETEHLHM, ONMUCAHHUE IIKAJ
OLICHUBAHUS coJiepkKaTcs B mpuiioxeHuu 1.

KOHTpOJIbHBIe H TECTOBBIC 3alaHUA
KOHTpOJII)HLIG 3alaHuA COACPIKATCA B ITPHUIIOKCHUN 1.
MeTOIlI/I‘leCKI/Ie MaTepualbl

Meroauueckue Matepuanbl, ONPECISAIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUMU, YMEHUH, XapaKTepu3youmx (opMUpOBaHUE KOMIIETEHIIUM, coaepKarcs
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 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 OCYLECTBIISIETCS HA OCHOBE CJIEAYIOIINX PUHIUIIOB:

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

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIICHMHU TE€X KOMIIETEHIIMH, KOTOpble HEoOXomuMbl misi 3(G(GEKTUBHOTO BBINOJIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAaHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIIUN

00yJaromuxcs;

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

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOCHHOCTEH MNpPO(ecCHOHANBHOW OpUEHTAMA WU  [PEANOYTeHUN
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 IMIKAJIBI YUeTa Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

Onenka Konn4yectBo 0215108, HAOpaHHBIX 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 CPeICTBa
3ananue:

1.0TBeTUTH Ha BOTIPOCHI (2 BOmpoca).

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 cTenenu.
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. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTHUHBIC U HATYpaTbHBIE JIOTApU(PMBI.

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

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

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Pammannas mepa yrina. BpamareiasHoe qJBUKCHHE.

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

20. 3HakW, 4YHCIOBBIE 3HAYEHUS WM  CBOWCTBA YETHOCTH, HEYETHOCTH
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 (PYHKIUI B TPOU3BEICHHUE.

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 (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. Cnoxnas ¢yHkuus (koMno3unus). ApudmeTrHdeckue omnepanuu Haj
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 GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapudmMuyeckue ypaBHEHHs U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

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

48. YpaBHEHUS M HEPABEHCTBA CTETIEHHOW (DYHKIIHH.

49. OOGnacTh ompeAeacHHsS U MHOKECTBO 3HAYeHUH (PYHKIUHU Y= SiNX,e€ cBOiCTBa
u rpaduxk.

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

51. OO6usactp onpeneneHus U MHOKECTBO 3HaueHUW GyHKIHH )= {gX, e€ cBOMCTBa
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. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

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

56. IIpeobpazoBanusi rpadukoB (yHKIHA. CHMMETPHS OTHOCHUTEIBHO TMPSMOU
y=X.

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

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE TPHUEMBI UX PEIICHUSI.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM ypaBHEHUH.

61. Cucrtemsl ypaBHeHU. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

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

65. MeTox HHTEpPBAJIOB.

66. M300paxeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA pEIeHUH ypaBHEHUN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

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

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKUE 3alaHUA
Pa3BuTHe NOHATHS 0 YHCIE

1.

2.

3.
]

Z

Beruncnuts:
(1+i)°
Haiitn MOgyne M aprymMeHT 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. Haiinure 3Hak yncna 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. Croco0Bbl 3a1aH1s ¥ CBOMCTBA YHCIOBBIX ITOCIIEA0BATEILHOCTEHN.

2. CyMMHpOBaHUE MOCIIEI0BATENLHOCTEN.

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

4. [TonsTHE O MPOU3BOAHON PYHKIINH, €€ GUUUECKUN CMBICI.

5. VYpaBHeHHEe KacaTelbHONU U HOpMAIIU K rpaduKy QyHKIUH.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEACHHS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX () YHKITHA.

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

9. [IpuMepsl uCHONIB30BaHUS TPOU3BOAHOW JIsI HAXOXKIEHUS HAWIYYIIEro
peIIeHus B IPUKIIAIHBIX 3a7adax.

10. Bropas npousBojiHas, ee reoMeTpuueckuid cMmbica. HaxoxaeHue ckopocTu

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

12. [lepBooOpa3nas u unrterpai. CoiicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

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

15. [IpuMeHeHHE ONpENENeHHOr0 WHTEerpaja sl HAaXOXACHUS IUIOIAAN
KPUBOJIMHEWHOW TpaIeiuu.

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

17. 3ajaud Ha TMOJCYET 4YHUCia pa3MEIECHUM, MEePEeCTaHOBOK, COYETaHUMU.
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. [IpencraBnenue naHHBIX (TaOIUIBI, TUATPAMMBbI, TpaduKn)

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 npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbId yrod.

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. Bepiunel, 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, MIPU3MBbI U TUPAMU/IBL.

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

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

41. OceBble ceUeHUS ITUINHAPA U CEUCHHS, MTapauIeIbHbIe OCHOBAHHUIO.

42. Konyc. Yceuennsiii koHyc. OcHOBaHHUE, BBICOTA, OOKOBas 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 ImI0CKOCTh 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 TUIOIIAAHN MOBEPXHOCTEN 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 ABYMs TOYKaMHU. 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.  Vroun mexnay nByms BekTopamu. [Ipoekius BeKTopa Ha OCb.

59. Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

60. Vcnonb3oBaHne KOOPAUHAT M BEKTOPOB MPU PELICHUU MAaTEMAaTUYECKUX 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. Haiitn ypaBHeHHe KacaTenbHOM K rpaduky pynkmun VY = 2x"+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 (YHKIHMHM M TOYKM DKCTpEMyMa
V=x*+6x*+ox +8

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

10. Haiinute nOpOMEXYTKH MOHOTOHHOCTHM (YHKIMH W TOYKH OJKCTpeMyMma
YV =X*-6X"+ 9%

11.  [loxaxwute, uto pyHKIMsA F sBisercs mnepBooOpa3zHON ans (yHKIMU
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 0Cblo abcIuce
2xdx
3+X%°
14 Beupcnute mwiomanb (GUIyphl, orpaHHYeHHON rpadukoM (yHKuumm Yy=16-X° u
oCbI0 abcuuce

13.Bpruncnure nHTErpa '[

15.Bbramcnute miomans Gpurypsl, orpaHundeHHON rpadukoM GyHknun Y =4 —X* 1 0cbI0
abcrucce

Kom0OuHaTOpUKa, CTATUCTHKA U TEOPUS BEPOSITHOCTEH
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1. B rpymme 32 crymenta. CKOJBKMMH CIOCOOAMH MOXHO
chopMHpOBaTh KOMaHIy H3 4 4eIOBEK JUIsl y4acTHsl 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 4ucie MOTYT OBTOPATHCS ). Bropoe, 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 apudmerndeckoe, pa3max,
MOJTy U MEITUAHY.

1. Tpu xaxux 3nawenusx x cpeonee apugpmemuuecxkoe psoa yucen 1, 2, 3, 4, x byoem
pasHo 3.

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

9. Onpenensisi CTENeHb 3aCOPEHHOCTH IBETOYHBIX CEMSIH, BBISICHSIIH, CKOJIBKO CEMSTH

COPHBIX PACTEHUM COAEPKUTCS B Kax10M U3 100 mpon3BoJIbHBIX 00pa30M BHIOpPAHHBIX [TAKETOB
C OZIMHAKOBBIM 4YMCIIOM ceMsH. [lomyunnu:

Yucno ceMsH COPHBIX PACTECHUI

Yuciio nakeToB

Haiitu cpeanee apudmeTrueckoe 1 MOAy.
10.  Tloacuuramu oObeM mpojaxk marasuHa B TeueHue 10 mueit (B ThIC. py0.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apudmMerndeckoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHHe KOHyca — IMpaBWIbHBIA TPEYTOJIBHUK CO CTOPOHOM 12 cMm.
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. Yepes 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. N3Mepenns mpsiMOyrosibHOTO Tapasuiesnenunena paBHel 8 cMm, 12 cm u 18 cm.
Haiinure pedpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro Mapaiesienunes1a.
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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
Kputepun onieHKH pe3y/ibTaTOB BbINOJTHEHUSA KPUTEPUU OIICHKU
TEOPETUYECKOI0 3a1aHNA MakcuMajabHBIH
0aa1 — 1 6amaa
- JIeMOHCTpUpYeT TJiay0OKOoe, TIOJIHO€ 3HaHWEe W TOHHMaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUYEPHBIBAIOIIE, TOCIEI0BATEIFHO, IPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpU OTBETE JEMOHCTPUPYET CaMOCTOSTEIBHOCTb CYXICHUH,
MPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT IPaBUIIbHBIC BHIBObL;
- MPABWJIBHO U 00CTOSITEILHO OTBEUAET HA COMYTCTBYIOIINE BOIPOCHI.
- JIEMOHCTPUpPYET TJIyOOKOe, TIOJIHOC 3HAaHWE ¢ TMOHUMaHUE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

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

- JIOIIyCKaeT HECYLICCTBEHHbIE HETOYHOCTH IIPU OIPEICICHUU U
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPHUPYET CaMOCTOATENIBHOCTb CYXICHUH,
IPUBOAUT BEPHBIE apPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT 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

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTh U3J1araeT MaTepua,

- 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 UCIHBITHIBACT 3HAYMTENBbHBIC 3aTPyJHCHHS, OTBeuas Ha
COITYTCTBYIOIIUE BOIPOCHI.

- HE 3HAeT 3HAYMTEIBHON YaCTU MPOrpaMMHOI0 MaTepuaia, J0IyCKaeT 0
CYIIIECTBEHHBIC OIINOKU;

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

- HE MOXET NPUBECTH BEPHBIE APIyMEHTHI, JECNAECT HEIPABUIIbHBIC
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 JOTMYECKM BEPHO, JOMYLIEHA BBIYUCIUTENIbHAS 05
olKMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET '
HesepHoe pelienne, HeBEpHBIN OTBET WJIM OTCYTCTBUE PELICHUS 0
HUTOI'O 15
Ne Kpurtepuu onleHKH NPaKTHYeCKOro 3a/IaHHA 10 reoMeTpHu Banabl 3a
KPHUTEPHHU OLIEeHKH
1 | HaiizeH BepHBI crocol pernieHus;
IpUBEJIEHa BepHasl IOCIE0BATEIbHOCTh BCEX LIArOB PEIIEHUsS; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a penieHus;
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/ICHA BEPHAs [10CJIEJOBATEIbHOCTD BCEX I11arOB PEILICHUS;
JOTIYIIEHbl OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KITFOYE€BBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEepTEeKe CBOICTBA INpPEJICTaBICHHBIX B YCIOBUU 1
Guryp ¥ ux 3JE€MEHTOB, KOTOPHIE UIPAIOT BAXKHYIO POJb B pEIICHUU
3ajlauy;
JIOTIyIlIEHA OJ{HA Herpy0asi BBIUUCIUTENbHAs OIMOKa, HE BIUSIOLIUE Ha
PaBUIBHOCTh JAJIbHEHIIIEro X0/1a peleHus
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKH B OOOCHOBAHMSIX
KJIFOYEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUM (UTYD 0,5
U UX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JOTYIIIEHbI HETPYyOble OMIMOKK B BBIYMCICHHUSX U B MPEOOPA3OBAHUSX,
HE BIIUSIONINE Ha MPaBUILHOCTh X0J1a pEIICHUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXET OBbITh IOJY4€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIICHUS 0
MTOTI'O 1,5
1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
aTrecTauuu

ATTecTanuu npoBOJUTCS B yaeOHOM KaOWHETE MaTeMaTHUKH.
1.5 Y4eOHOo-MeTOoaMuYeckoe M UHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

AJIsE NMMPOBECACHUA

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¢.-
(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. —
MockBa: WzparenbctBo IOpaiit, 2020. — 280c.— (IlpodeccuonansHoe obOpazoBaHuE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacte 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
obpazoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anreOpa ¥ Hayaja MAaTeMaTHYECKOrO aHalin3a, TeOMETpUsS 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 (O0pa3oBarenbHblii moptan «Yueba»: «Ypokm» (Www. uroki. ru)

MeTtoauyeckue yKa3aHus 1JIs1 00y4AIOIHUXCSI 0 OCBOECHUIO THCIHIIHHBI

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/

