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Pabouass mporpamma y4eOHOW mNpeamMeTa pacCMOTpEHa M 0JI00peHa MPEeIMETHO-ITUKIOBOM
KOMHCCHEH MpernoaaBateeil 001eo0pa3oBaTeIbHOrO IUKIIA.

Pa6ouas nporpamma y4eOHOM npeamera pazpaboTaHa Ha OCHOBE:

denepanbHOr0 TrocyAapCTBEHHOTO 0Opa3oBaTENBbHOTO  CTaHIApPTa CPEAHEro  OOIIero
oOpa3zoBaHusi, yTB. npukazoM MuHucrepcTtBa obpazoBanusi u Hayku PD ot 17.05.2012 Ne 413 (B
penakuun) (nanee — ®I'OC COO);

(dbenepasibHON 00pa30BaTEIBLHOM MPOrpaMMBbI cpeaHero oomero odpazoBanus (maee - OOII
COO), yrBepxkaennoro Ilpuxazom MunucrepcrBa mnpocsemnieHusi Poccuiickoit ®denepanuu ot
18.05.2023 r. N 371 (3apeructpupoBad MunuctepctBoM roctuiuu 12 uromnst 2023 1. N 74228).

BHyTpeHHsIs SKCIepTH3a:
3aeayromas YMY 3amerra [1.H.
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1. MOSICHUTEJIbHAS 3AITUCKA
OVIly.04 MaTremaTuka

1.1. OOmas xapakTepucTHKA POrpaMMbl y4eOHOI0 npeaMera

MaremaTuKa - ONOPHBIM MpEeaAMET Ul U3YYEHUS CMEXHBIX TUCLMILIMH, 4TO JienaeT 0a30By0
MaTEMaTUUYECKYIO IOJITOTOBKY HEOOXOAMMOM.

[TpakTHyeckas IMOJIE3HOCTh MaTeMAaTUKU OOYCIOBJICHA HaJIMYUEM IMPOCTPAHCTBEHHBIX (HOpM,
KOJINYECTBEHHBIX OTHOIICHHH, 3KOHOMHMYECKHX pPacdeToB; HEOOXOAMMOCTBIO MaTeMaTHYECKUX
3HaHWN B IOHMMAaHUU IPUHIUIIOB YCTPOMCTBA U UCIOIb30BAHUS COBPEMEHHON TEXHUKHU, BOCTIPUATHS
U MHTEpIpeTanusi pa3HOOOpa3HOW COLMANBbHOM, IKOHOMMYECKOW HH(POpPMALUU; MNPAKTUUYECKUX
nprEMOB T€OMETPHUECKUX U3MEPEHUH U IOCTPOCHUH, YTCHUS UH(POPMAIINH, IPEJICTABICHHON B BUJIE
Ta0IHII, TMarpamMm U rpauKoB.

[TpuknagHas 3HAYUMOCTh MAaTEMATUKH OOYCIIOBJIEHAa TEM, 4YTO €€ MPEeIMETOM SIBISIOTCS
(GyHAaMEHTalbHbIE CTPYKTYpbl HAlIEro MHpa: IMPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE
OTHOIIEHUS, (DYHKIIMOHAJIBHBIE 3aBUCUMOCTH M KAaTETOPHH HEOIPENSIEHHOCTH, OT IMPOCTEHIINX,
YCBAaMBAaEMBIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHS
HAay4yHBIX U TEXHOJIOIMYECKUX HAeH. be3 KOHKpPETHbIX MareMaTH4YeCKHX 3HAHUW 3aTpyIHEHO
IIOHMMAHHE IPUHIMIIOB YCTPOMCTBA M HCIOJIb30BAaHUS COBPEMEHHON TEXHHUKH, BOCHPHUATHE U
UHTEpIIpeTalisl pa3HOOOpa3sHOM COLMAIbHON, SKOHOMHYECKOM, IOJUTHYECKOM HuH(pOpMaluy,
Masno3(eKkTBHAa  MOBCEIHEBHAas  MpakTUYecKas  JesTeNpbHOCTh. Bo  MHorux  cdepax
po(hecCUOHATIBHON JEATENIbHOCTH TPEOYIOTCSI YMEHUS BBIIOIHSTH PAaCU€Thl, COCTaBIATh AJITOPUTMBI,
HIPUMEHSTH POPMYJIbL, IPOBOJAUTH TEOMETPUUECKUE U3MEPEHHSI M IIOCTPOEHUS, YNTaTh, 00padaThIBATh,
MHTEPIPETHPOBATH U MPEACTABIATH HHPOPMALIMIO B BUJIE TAOJIUI], UarpaMM U rpaduKkoB, TOHUMATh
BEPOSITHOCTHBIH XapakTep cilydaiiHbIX COOBITUI.

OO0yueHue MmaTeMaTUKe Ja€T BO3SMOYKHOCTb pPa3BUBaTh y 00yUYaroUIMXCcs TOYHYIO, pallUOHATIbHYIO
U MHPOPMATHUBHYIO Pe4yb, YMEHHE OTOMpaTh Hanbojee MOAXOIAIINE S3bIKOBBIC, CHMBOJIMYECKHE,
rpaduvecKre CpeICTBa ISl BRIPAKCHUS CYKACHUH M HATIISTHOTO UX MPEICTABICHHS.

Heo6xo1uMbpIM KOMIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHHUHU SIBIIsieTCS o01ee
3HAKOMCTBO C METOJaMHU IIO3HAaHUS JEWCTBUTEIBHOCTH, IMPEICTaBICHHE O MpeIMeTe U METOJe
MaTeMaTHKH, €ro OTJINYMUAX OT METOJOB €CTECTBEHHBIX M I'yMaHHTapHBIX HayK, 00 0COOEHHOCTSIX
NPUMEHEHHUS MaTeMaTHKU JJIs pELIeHUs Hay4YHbIX M MPUKIAJAHBIX 3aj1ad. MaTematuueckoe
o0pa3oBaHNe BHOCUT CBOM BKJIa/l B (JOPMHUPOBAHUE OOIIEH KyIbTyphl YelOBEKa.

N3ydyeHne MaTeMaTHKH CHOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHUIO YeJIOBEKa, NMOHUMAaHUIO
KpacoTbl M M3SIIECTBA MaTEeMaTUYECKHX pPACCYXIEHUH, BOCHPUATHIO TE€OMETpUYECKHX (opM,
YCBOEHHUIO UJIE CUMMETPHH.

OCHOBHBIMU JINHUSIMU COJIEP/KAHUS MATEMATHKH yIIy01éHHOT0 YPOoBHS sBIstoTCsA: "Hucna u
Bbluncienus"”, "Anreopa" ("Anredpandeckue BolpakeHus", "YpaBHeHusa u HepaBeHcTBa"), "Hauana
mareMaTHueckoro ananuza", "I'eomerpus” ("I'eomerpuueckue Gurypsl u ux coiicresa", "M3mepenue
reomeTpuueckux BenuduH"), "BepostHocTh u cratuctuka'. JlaHHBIE JIMHUM Pa3BUBAIOTCA
napaieNibHO, KaX/J1asi B COOTBETCTBUU C COOCTBEHHOM JIOIMKOHM, OJIHAaKO HE HE3aBHCHUMO OJHA OT
Ipyrod, a B TECHOM KOHTaKTe M B3aumojeiicTBuu. Kpome 3Toro, nx oOBEOUHSET JIOrMuYecKas
COCTaBJIAIOLIAs, TPAJUIMOHHO IPHCYIIAass MAaTeMAaTUKE M IPOHU3BIBAIONIAs BCE MaTeMaTHYECKHE
Kypchbl U copaepxarenbHble JMHUU. ChopmynupoBanHoe Bo PI'OC COO TpebGoBanue "ymeHue
OIEpUpPOBATh TOHATUSAMU: OIPEIEIECHHUE, AKCHOMA, TEOpeMa, CIEICTBHUE, CBOWCTBO, NPHU3HAK,
JIOKA3aTeNbCTBO, PABHOCHIbHBIE (OPMYJIHUPOBKH, YyMeHHE (OpMyIHpoBaTh oOOpaTHOE U
IIPOTUBOIOJIOXKHOE YTBEPKICHHUE, MPUBOIUTH INPUMEPBl U KOHTPIPUMEPHI, HCIIOIb30BaTh METOJ
MaTeMaTUYeCKONM WHIYKIUH, IPOBOAUTH JOKa3aTeJIbHbIE PACCYKIACHHS IpH pEIIeHUH 3ajad,
OLIEHUBATh JIOTHUECKYIO IMPAaBHIBHOCTh PACCYKICHHMH" OTHOCHUTCA KO BCeM Yy4eOHBIM Kypcam, a
(dbopMupOBaHUE JOTHYECKUX YMEHHUH pacipeiesseTcs o BCEM roiaM 00y4YeHHs! Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHus.
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B cootBercTBUn ¢ ®I'OC COO MaremaTuka SBISETCA 0053aTEILHBIM MIPEIMETOM Ha JAaHHOM
ypoBHe oOpa3zoBaHus. Hacrosimeil mporpamMmoill 1o MaTeMaTHKe IpeayCMaTpUBAcTCS H3yueHHUE
yaeOHoro mpenmera "Maremaruka" B paMkax TpEX y4deOHBIX KypcoB: "Anrebpa u Havaia
matemaruueckoro ananuza", '"I'eomerpus"”, "BepostHocTe u cratuctuka'. dopmupoBaHue
JIOTUYECKUX YMEHHUI OCYIIECTBIISETCS Ha YPOBHE CpeHEro o0uiero oopa3oBaHus, a 3J1€MEHThI JTOTUKU
BKJTIOYAIOTCS B COACP)KaHUE BCEX HA3BAHHBIX BBIIIE yYEOHBIX KypPCOB.

1.2. MecTto mpeaMera B CTPYKTYpe OCHOBHOIi MNpo¢ecCMOHATBHOH 00pa3oBaTelbHOM
NMPOrpamMMbI:

PabGouas  mporpamma  y4yeOHOro  mpeameTra  SBISETCS  O0S3aTeIbHOW  YacThiO
00111€00pa30BaTENLHOTO IHMKJIAa OCHOBHOW MpOo(ecCHOHATbHONH 00pa30BaTENbHOW MPOrpaMMbl 10
crennanbHOCTH 38.02.07 BankoBckoe 1eJ10 (COUaTbHO-DKOHOMHYECKUH TTPO(HIIB.

[Tporpamma yuebHoro mpenmera cocrapiena B cootBerctBuun ¢ ®I'OC COO u ®OIT COO B
YacTU OIpeielIeHHs CoJepKaHusl U TpeOOBaHUI K pe3ysbTaTaM €ro OCBOCHHS, a TaKKe Ha OCHOBE
XapaKTEPUCTHKHN TUIAHUPYEMBIX pPE3YJbTaTOB JIyXOBHO-HPAaBCTBEHHOTO pa3BUTHS, BOCIHUTAHHS M
collManmu3allii O00YyYaroIIMXCs, MPEeACTaBICHHOW B (eaepanabHO MHporpaMme BOCHUTAHHUS U B
COOTBETCTBUH € (POPMHUPYEMBIMU JIMYHOCTHBIMH pe3yibTatamMu padoueii [IporpaMmMel BociuTaHusI 110
CIEINAIbHOCTH.

[Ipeamer Bxomut B oOsi3arenbHyr0 mnpeameTHyio obinacte ®I'OC COO «Marematuka u
uH(pOpMaTHKa» U U3ydyaeTcs Ha YIIyOJIEHHOM YPOBHE.

1.3. lean n3yvyenus yaeOHOro npeamera

Llens ocBoenust mnpenmera «Marematuka» (Bkmouas Kypcebl "AnreOpa ©  Hayana
MaTemaruueckoro ananuza", "I'eometpus", "BepoaTHOCTb U cTaTUCTHKA'") OCBOGHUE O0yUYAIOITUMUCS
COJIep)KaHusl MpeAMETa U JOCTUKEHUE PEe3y/bTaTOB €€ M3YUYEHUs] B COOTBETCTBUH C TPEeOOBaHUSIMU
®I'OC COO c yuerom npodeccronanbHoi HanpasieHHocTH OI'OC CIIO:

o (dopMHpOBaHUE IIEHTPAJIbHBIX MAaTEMATUUYECKUX MOHATHH (YMCI0, BEITUYMHA, TeOMETpUYecKas
durypa, miepeMeHHas, BEpOSTHOCTb, (PYHKUMs), OOECIEUUBAIOIIUX IPEEMCTBEHHOCTh H
NEePCHEKTUBHOCTh MaTEMATHYECKOT0 00pa30oBaHUs 00yUaroIInuXcs;

o NOJBEICHUE OOYYaloUIMXCs Ha JOCTYMHOM JJIsi HMX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTeMaTUKd U OKpPY)KAIOIIEro MHpa, IMOHMMaHUE MaTeMaTUKH KakK 4YacTH OOIIed KyJIbTyphl
4eJI0BEYECTBA;

o pa3sBUTHE MHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 00ydaromMxcsi, Mo3HaBaTeIbHOM
AKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHUS, HMHTEpPeca K H3YYECHHUIO
MaTE€MaTUKU;

o ¢dopmupoBaHne (YHKIMOHAIBHONH MaTeMaTH4ecKOoW TIpaMOTHOCTH: YMEHMs paclio3HaBaTb
MaTeMaTUYeCKHUE acleKThbl B PEaIbHbIX JKU3HEHHBIX CUTYAlUSX U MPH U3YYEHUU JPYrUX y4eOHBIX
NPEIMETOB, TPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (GOpMylIHpOBaTh HX Ha S3bIKe
MaTeMaTUKH M CO3/1aBaTh MaTeMAaTUYECKUE MOJENU, NPUMEHSATh OCBOCHHBIN MaTeMaTHYeCKHi
anmapaTr JUisl pelIeHHs MPAaKTHKO-OPUEHTUPOBAHHBIX 3aJa4y, WHTEPHPETUPOBATH M OIIEHUBATH
MOJTy4YE€HHBIE PE3YJIbTATHI.

o YMemb cOCmaesname niaH, ai2opumm peueHus 3a0avu, bloupams cnocod peueHus ¢ yuemom
UMEIOWUXC pecypco8 U COOCMBEHHBIX BO03MONCHOCMEl U KOPPEeKmuposams ¢ YYemoMm HOBOU
ungopmayuu;

o 671a0emsb HABLIKAMU NO3HABAMENbHOU pe@ieKCUU KaK OCO3ZHAHUA CO8epulaembvlx Oelcmeutl u
MBICTUMENILHBIX NPOYECCos8, UX pe3yibmamos; 61a0ems Cnocooamu camonpo8epKu, camoKOHMpPOs
npoyecca u pe3yibmama peuenus Mamemamuieckou 3a0aju;

o npeosudems MpyOHOCMU, KOMOpble MOZYM BO3HUKHYMb NpU PeuweHuu 3a0ayu, 6HOCUMDb
KOPPEKMUBbl 8 0esimelbHOCHb HA OCHOBE HOBbIX 0OCMOAMENbCMNS, OAHHBIX, HAOEHHbIX OUUDOK;
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o oyeHusamv  COOMGemcmeue pe3yibmama —yew U - YCI08UIM, Mepy  COOCMEEHHOU
CAMOCMOAMENLHOCMU, 3aMPYOHeHUs, Oeduyumvl, OWUOKY, NPUOOPEMeHHbIL ONnbim, O00BACHAMb
APUYUHBL OOCTUNCEHUS UTU He OOCIMUNCEHUSL Pe3YIbMamos 0esimelbHOCHU.

1.4. Ilnanupyemble pe3yJbTaThl OCBOCHUS IUCHUIINHBI:

[Tpeamer cnocoOGCTBYET (POPMUPOBAHUIO M PA3BUTHIO OOLIMX KOMITETCHIIM:

OK 01. Beibupatp crnoco0bl penieHus 3a1a4 npo(ecCHOoHAIbHON AeATEIbHOCTH MPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPENICTBA MOKMCKA, aHAJIM3a U MHTEPIPETaluu HHGOpMAIH, U
MH(POPMALIMOHHBIE TEXHOJIOTHH U1 BBIIOJIHEHUS 3a1a4 IPO(PeCCHOHATIbHOMN e TeIbHOCTH;

OK 03. [TnanupoBaTh U peann30BbIBATh COOCTBEHHOE MPOGECCHOHAIBLHOE U JTMYHOCTHOE Pa3BHUTHE,
IPEANPUHUMATENBCKYIO JEATeNbHOCTh B MPO(ECCHOHANBHOM cdepe, HCIOoab30BaTh 3HAHUA IO
(MHAHCOBON TPAMOTHOCTH B PA3IIUYHBIX JKU3HEHHBIX CUTYaIHAX;

OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U pPabOTaTh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcyiiecTBasTh yCTHYI0O M NUCbMEHHYIO KOMMYHHUKAIMIO Ha TOCYIapCTBEHHOM f3BIKE
Poccuiickoii @enepaiuy ¢ yueToM 0COOCHHOCTEN COLMAIBHOTO U KYJIbTYPHOIO KOHTEKCTA;

OK 06. IIposBasTh TIpa’KIAaHCKO-NIATPUOTUYECKYIO IO3MUIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE HAa OCHOBE TPAJAMLMOHHBIX OOLIEUEIIOBEUECKUX LIEHHOCTEH, B TOM 4YHCIE C Y4ETOM
rapMOHHU3AIUN MEKHAIMOHATBHBIX M MEXPEIUTHO3HBIX OTHOIICHHWH, NPUMEHSTh CTaHIAPTHI
AHTUKOPPYIILIUOHHOTO OBEJICHHUS;

OK 07. ConelicTBOBaTh COXpaHEHHUIO OKPYXKAIOLIEH Cpeibl, peCypcocOepexeHUIO0, IPUMEHATh 3HAHUS
00 M3MEHEHUM KIuMara, MPUHLUIBI OEpexIIMBOrO IMPOU3BOACTBA, 3((PEKTUBHO JAEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIUX;

B pamkax mnporpaMmbl y4yeOHOro mpeaMeTa OOy4yaroIIMMHUCS OCBAaWBAIOTCS JIMYHOCTHBIE,
METaIpeIMETHbIE U MPEIMETHBIE Pe3yJbTaThl B COOTBETCTBHU ¢ TpeboBanmsiMu PI'OC cpemHero
obmiero oopazoBanus: muyHocTHbIe (JI), meranpeamernsie (M), nmpeaMeTHble 711 6a30BOTO YpOBHS
(IT), u yenybnennozo yposus (I1y).

JIMYHOCTHBIE PE3YJIbTATHBI
rpa’kIaHCKoe BOCIMTAHHUE:
JIT - chopMupoOBaHHOCTH IPaKIAHCKOM MO3ZUIIMHM O0YUYarOIIEerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;
JI2 - oco3Hanme CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S3aHHOCTEH, YBOKEHHUE 3aKOHA U TIPABOTIOPSIKA;

J3 - NPUHATHC TpaJUIHUOHHBIX HAIIUOHAJIbHBIX, 06H1€‘ICJIOB6LIGCKI/IX F'YMaHUCTHYCCKUX U
JACMOKPAaTUUICCKHUX HCHHOCTGﬁ;
JI4 - TroTOBHOCTH IMPOTUBOCTOATH HACOJIOTMHU OKCTPpEMU3MaA, HallMOHAJIU3Ma, KCCHO(I)O6I/II/I,

JUCKPUMHHAIIMH 110 COUMAIIbHBIM, PETUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MTPU3HAKAM;
JI5S - rOTOBHOCTH BECTH COBMECTHYIO [€ATEIbHOCTh B MHTEpPECcax TIpa)KJIaHCKOrO OOIIecTBa,
y4acCTBOBaTh B CAMOYIIPABJIEHUH B IIKOJIE U IETCKO-FOHOIIECKUX OPTaHU3aIUsX;
JI6 - ymeHue B3auMOIEHCTBOBATh C COLIMATbLHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIHSIMH U
Ha3HAUYCHHEM,;
JI7 - rOTOBHOCTH K TYMaHUTApHOW U BOJIOHTEPCKOM €SI TENBHOCTH;
NaTpUOTH4YeCKOe BOCIIUTAHUE:

JI8 - chopMUPOBAHHOCTh POCCHICKON Tpa’kJaHCKOW HMJIEHTUYHOCTH, MATPUOTHU3MA, YBAKECHHUS K
CBOEMY HapoAdy, YyBCTBa OTBETCTBEHHOCTH mnepesa PonnHoi, ropioctu 3a cBoil kpal, cBoto Poauny,
CBOM SI3BIK U KYJBTYPY, IIPOIIOE U HACTOSIIIEE MHOIOHAIMOHAJIBHOrO Hapoaa Poccuu;
JI9 - 1IeHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, MCTOPUYECKOMY WU TPUPOJTHOMY
HACJICTUIO, MTAMATHHUKAM, O0EBBIM MIOJIBUTAM U TPYIOBBIM JOCTHKECHHUSIM HApOa, TPAIUINSIM HapOI0B
Poccun; noctmxenusim Poccrun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;
JI10 - uneitnas yoex1€HHOCTh, TOTOBHOCTD K CITy>KeHUI0 OTEUeCTBY M €ro 3alIUTe, OTBETCTBEHHOCTh
3a ero cyan0y;

AYXOBHO-HPABCTBECHHOE BOCIIUTAHUE:



JI11 - oco3HaHue TyXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApOAa;
JI12 - cpopMHUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO ITOBEICHHUS;
JI13 - cnocoGHOCTh OLIEHMBATh CUTYallMIO M IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYACH Ha
MOpaJbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;
JI14 - oco3HaHMe TMYHOTO BKJIaJa B TOCTPOSCHHUE YCTOWYHUBOTO OYIYIIETO;
JI15 - OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAMUTENSAM U (WIM) APYTHMM WIE€HAM CEMbH, CO3aHUIO
CeMbH Ha OCHOBE OCO3HAHHOI'O IIPUHATHUS LICHHOCTEN CeMEeMHO )KU3HU B COOTBETCTBHHM C TPAJAULUSIMU
HapoaoB Poccuu;
3CTeTHYeCKOe BOCIIUTAHME:
JI16 - scTeTHyeckoe OTHOLICHHE K MHpPY, BKJIIOYas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLECTBEHHBIX OTHOIIECHUI;
JI17 - criocoOHOCTh BOCIIPHHUMATh Pa3IMYHbIE BUJBI HCKYCCTBA, TPAJAULIUU U TBOPUECTBO CBOETO H
JPYTUX Hapo/0B, OIIYLATh SMOLIMOHAIBHOE BO3/I€HICTBHE UCKYCCTBA;
JI18 - yOexIeHHOCTh B 3HAYMMOCTH Ui JMYHOCTH M OOIIECTBA OTEUYECTBEHHOTO M MHPOBOTO
UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAAULUNA U HAPOAHOIO TBOPUYECTBA;
JI19 - rOTOBHOCTH K CaMOBBIPAKEHUIO B Pa3HBIX BUJAaX MUCKYCCTBA, CTPEMJICHUE IIPOSBIATh KauecTBa
TBOPYECKOH JIMYHOCTH;
(pu3uyeckoe BocnUTaHHEe, (POPMHPOBAHHE KYJbTYPbI 310POBbS MW 3IMOLHOHAJIBLHOIO
0J1aronosIy4ms:
J120 - chopMHupOBaHHOCTH 3OPOBOTO U Oe30macHOro oOpas3a KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3/10pOBbIO;
JI21 - motpeOHOCTH B (PU3MYECKOM COBEPIIEHCTBOBAHUH, 3AHATUSAX CIIOPTHBHO-0310POBUTEIHHOMN
JeSITebHOCTBIO;
JI22 - aKTHBHOE HEMPUSATHE BPEIHBIX MPHUBHIYEK U MHBIX (OPM NPUUMHEHUS Bpena GU3NIECKOMY H
ICUXUYECKOMY 370POBBIO;
TPYAOBOE BOCIIUTAHHE:
JI23 - rOTOBHOCTB K TPY/Y, OCO3HAHUE LIEHHOCTH MaCTepCTBa, TPYA0JII00HE;
JI24 - rOTOBHOCTb K AKTUBHOH JAEATEIbHOCTU TEXHOJOIMUYECKON M COLMAIbHON HanpaBlIE€HHOCTH,
CHOCOOHOCTh MHUIIUMPOBATH, INIAHUPOBATH M CAMOCTOSATEIBHO BBIIOIHATh TAaKyIO JESATEIbHOCTD;
JI25 - wnaTepec k paznuyHbIM cepam MpodecCUOHATBHON AESITENbHOCTH, YMEHHE COBEpIIATH
0CO3HaHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIaHBI;
JI26 - rOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUH BCEH KU3HU;
IKOJOTHYECKOEe BOCIINTAHHE:
JI27 - chopMHpPOBAaHHOCTH SKOJOTMYECKOM KYJIbTYpBl, IOHUMaHHE BIMSHHUS COLIMAIBHO-
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOHOM U COLMAIBHOM Cpe/ibl, 0CO3HAHHUE TTI00aJIbHOTO
XapakTepa dKOJOTHYECKUX MPOOIIeM;
JI28 - nnaHMpoOBaHUE W OCYLIECTBICHUE ACUCTBUM B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHMS LIEJIEH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
JI29 - akTHBHOE HENPUATHUE NEUCTBUMN, IPUHOCSIIUX BPEL OKPYKAIOLIEH cpeae;
JI30 - ymeHue nporHo3upoBaTh HEOIArONPUATHBIE SKOJIOTMUYECKHUE MOCIEICTBUS MPEAIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;
JI31 - pacmmpeHue onbiTa IeITeIbHOCTH SKOJIOTMYECKON HAPABIEHHOCTH;
HeHHOCTH HAYYHOI'0 NO3HAHHUS:
JI32 - copMUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKHU U 001I1eCTBEHHO! MPaKTUKH, OCHOBAaHHOTO Ha JIMAJIOre KYJIbTYP, CIOCOOCTBYIOIIET0 OCO3HAHHIO
CBOEr0 MeCTa B NOJUKYJIbTYPHOM MHPE;
JI33 - coBepIIEHCTBOBAHUE SI3BIKOBOM M YHUTATENIBCKOM KYJIBTYPBl KAaK CPEICTBA B3aMMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MHUPa;
JI34 - oco3HaHME LIEHHOCTHM HAy4HOH JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
HCCJIEIOBATENbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI



ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble JIorHYecKue AeicTBHA:
M1 - camocToATenbHO (QOPMYIUPOBATH U AKTYaIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
M2 - ycraHaBnuBaTh CYUIECTBEHHBIN NMPU3HAK WM OCHOBAaHUS JJISi CpPaBHEHUS, KiacCU(PUKALUU U
000011IEeHHS;
M3 - omnpenensaTh Lenu AeATeIbHOCTH, 337aBaTh MapaMeTpbl U KPUTEPUU UX TOCTHIKEHHUS;
M4 - BBISBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMaTPUBAEMBbIX SIBICHUSAX;
M5 - BHOCUTH KOPPEKTHUBBI B I TEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB LIEIISIM, OLICHUBATh
PHUCKHU NIOCIEACTBUN JEATENBHOCTH;
M6 - pa3BuBaTh KpeaTUBHOE MBILIUICHUE IIPU PEIICHUH )KU3HEHHBIX POOJIeM;

Ba3oBble nccienoBarejbckue 1eHCTBUA:
M7 - BnazneTe HaBbIKAMU Y4eOHO-HCCIEIOBATEIbCKOM M IMPOEKTHOM JAEATEeIbHOCTH, HaBBIKAMU
pa3perieHus mpoodieM;
M8 - crocoOGHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METO/OB PELICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMUS,
M9 - oBnameHue BHAAMHU JAEATEIBHOCTA MO TMOJYYEHUIO HOBOTO 3HAHHS, €ro HHTEPIpETaluH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHUTYalUsX, B TOM YHCIE MPH CO3JaHHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;
MI10 - popMupoBaHHE HAYYHOT'O THUIIA MBIILJICHUS, BIaIEHUE HAYYHONH TEPMUHOJIOIHEH, KIIFOUEBbIMU
MOHITUSIMA U METOJIaMU;
MI11 - craButh W (GOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTENbHOW AEATEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;
M12 - BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U M aKTYJIN3UPOBATh 3a/1a4y, BbIJIBUTaTh TUIIOTE3Y €€
pelleHus, HaXOJUTh apTYMEHTHI JIJIsl TOKa3aTelbCTBA CBOMX YTBEPXKACHMI, 3a/1aBaTh MapaMeTphbl U
KPUTEPUU PELICHUS;
M13 - aHanu3upoBaTh MOJIYYCHHBIE B XO/I€ PEILICHUS 3a/Ia4H PE3YJIbTaThl, KPUTUYECKH OLEHUBAThH X
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
M14 - naBaTh OIIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;
M15 - pa3pabaTbIBaTh IJIaH PEIICHHS MTPOOIEMBI C YIETOM aHAIN3a UMEIOIINXCS MAaTepUATbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;
MI16 - ocymiecTBIATh Ii€JIEHANPABIEHHBIM IOUCK IEpeHoca CPeACTB M CIOcOo00B JAECWCTBUS B
npoecCHOHANBHYIO CPey;
MI17 - ymeTh IepeHOCUTh 3HAHUS B I03HABATEIbHYIO U PAKTUYECKYIO 00JIaCTH JKU3HEIEATEIbHOCTH;
M18 - ymeTb HHTETpUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;
M19 - BeIABUTATH HOBBIE UJEH, IIPEIaraTb OpUrHHAIbHBIE OIXO/bI U PELICHHUS;
M20 - craBuTh npoOIEMBI U 33a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIEC PELICHHUS;

Pa6ora ¢ undopmanmueii:
M21 - BnaseTh HaBBIKAMU MOJTYYEHUsI HHPOPMALUU U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO
OCYIIECTBIIATh MMOUCK, aHAIN3, CUCTEMATU3AIMI0 U UHTEPIPETALUI0 UHPOPMALIUK Pa3InYHbIX BUJOB
U GOpM IpeCTaBICHHUS;
M22 - co3gaBaTh TEKCTHI B Pa3IMUHBIX (popMaTax ¢ yueToM HazHadeHHs] HHPOPMAIUU U €€ LeJIeBOH
ayJMTOpUH, BEIOMpPast ONTUMaIbHYIO (hOpMY MpEeACTaBICHUS U BU3yalu3aluu (Ipe3eHTalus, Tabuuma,
CXeMa U JIpyTue);
M23 - oueHHBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpPMAIMM, €€ COOTBETCTBHUE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;
M24 - uctionb30BaTh cpesicTBA HH(HOPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUHN MPH pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3aLMOHHBIX 3a4ad C COOMI0JICHHEM TpeOOoBaHMMA
HPrOHOMUKHU, TEXHUKU OE€30MaCHOCTH, TUTHEHBI, pecypcocOepex  eH s, MPaBOBbIX U ITHYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30TaCHOCTH;
M2S5 - BnazieTh HaBbIKAMU PACIO3HABAHUS U 3AIIUTHI HHPOPMALUHU, HHPOPMALIMOHHON 6€301MacHOCTH
JIMYHOCTH.



KoMMmyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
O0menue:
M26 - ocyiiecTBIAT KOMMYHUKAILMH BO BCEX cepax KHU3HH;
M27 - pacnio3HaBaTh HeBepOaIbHBIC CPEJCTBA OOIICHHMS, TOHUMATh 3HAYEHHE COLUATHHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;
M28 - BmajeTh pa3NIM4HBIMU CIIOcO0amMH OOIICHUS M B3aMMOJEHCTBHS, apryMEHTHPOBAHHO BECTH
JIMaJIoT, YMETh CMSr4aTh KOH(JIUKTHBIE CUTYALlUY;
M?29 - pa3BepHYyTO U JJOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3IKOBBIX CPE/ICTB;
CoBMmecTHas 1eATEIBHOCTD:
M30 - noHuMaTh U UCIIOB30BaTh MIPEUMYIIECTBA KOMAHTHOW M MHAMBHyaTbHON paboTHI;
M31 - BwIOMpaTh TEMaTHKy M METOJbI COBMECTHBIX JCHCTBHH C y4eTOM OOIIMX HMHTEPECOB, U
BO3MO>KHOCTEM Ka)kJI0T0 4l€Ha KOJUIEKTHBA,
M32 - npuHMMaTh 1IN COBMECTHOM IEATENBHOCTH, OPraHU30BbIBATE U KOOPIUHUPOBAThH ACHCTBHSA
10 €€ JOCTH KCHUIO: COCTaBIIATh IUIAH ACUCTBUM, PACIPENEIATh POIU ¢ YYETOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;
M33 - ouieHMBaTh KauyeCTBO CBOETO BKJIaJa U KaXJAOI'0 YYaCTHMKA KOMaH[bl B OOIIMN pe3ysbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;
M34 - npennarath HOBBIE NPOEKTHI, OLIEHWBATH UAEU C IMO3MLHUKM HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
M35 - KOOpPIMHHMPOBATH W BBINONHATHE pPabOTy B YCIOBUSAX PEAITBHOTO, BHPTYAIBHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;
M36 - ocymiecTBIATh MO3UTUBHOE CTPATETNYECKOE TIOBEJICHUE B PA3IMUHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHble AeiicTBUS
Camoopranmusanus:
M37 - caMOCTOSITETBHO OCYILECTBISATh I103HABATENIbHYIO JEATEIbHOCTh, BBISBIATH IMPOOJIEMBI,
CTaBUTh U (POpPMyIUPOBaATH COOCTBEHHBIE 3aJ]aud B 0OPa30BATEIbHOM NEATEILHOCTH M YKU3HEHHBIX
CUTYalUsX;
M38 - camMOCTOATENbHO COCTABIAThH IUIAH PELICHUs MPOOJEeMBbl C YYETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;
M39 - naBaTh OLIEHKY HOBBIM CUTYalUsIM;
M40 - pacmupsATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAMOYTEHUH;
M41 - nenate 0co3HaHHBIN BEIOOP, APTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
M42 - oueHuBaTh NPUOOPETEHHBIHN OIIBIT;
M43 - cnoco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LIMPOKON 3PYIUIMHU B PAa3HBIX 001ACTAX
3HaHWUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb;
CaMOKOHTPOJIb:
M44 - naBaTh OLIEHKY HOBBIM CHUTYallusiM, BHOCHUTb KOPPEKTUBBI B J€ATEIBbHOCTh, OLCHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;
M45 - BrnageTh HaBbIKAMM TO3HABATEIbHOM pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUI U
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAaHMIA;
M46 - ncnonb30BaTh MpHEMbl peIEeKCUU IS OLIEHKH CUTYalluH, BEIOOpAa BEPHOTO PEILIECHUS;
M47 - ymeTh OLleHUBaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHMS 110 UX CHH)KEHUIO;
IMOLUMOHANbHBIN HHTEJVIEKT, NMPeanoaaraommi copMUpPOBAHHOCTD:
M48 — camoco3HaHUs, BKIIOYAIONIET0 CHOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ceOe;
M49 — camoperynupoBaHus, BKIOYAIOLUIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE IMOBEJCHHE, CIOCOOHOCTh AJANTHUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM M TPOSIBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;
M350 - BHyTpEeHHENH MOTHBALMH, BKJIFOYAKOLIEH CTPEMIICHHE K TOCTHKEHUIO LIEJIN U YCIIEXY, OITUMU3M,
WHUIMAaTUBHOCTb, YMEHUE IEHCTBOBATh, NCXO/S U3 CBOMX BO3MOXKHOCTE;



M51 - sMmarum, BKJIIOYAIONIEH CIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHHUE MAPYTHX,
YUUTBIBATh €0 IIPH OCYIIECTBICHUH KOMMYHUKAIIUN, CTIOCOOHOCTh K COYYBCTBHUIO M CONIEPEIKUBAHUIO;
M50 - conuanbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTpAWBaTh OTHOIICHHUS C JIPYTrUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3peniatb KOH(OIUKTHI,

IIpunsiTue cedst M APyrux:
M353 - npuHUMaTh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
M54 - npyHUMaTh MOTHBBI M apTYMEHTBI APYTHX JIIOJICH TTPH aHAIU3E PE3YJIbTaTOB JEATEIbHOCTH;
M55 - npu3HaBaTh CBOE MPABO U MPABO APYTHX HA OIIUOKY;
MS56 - pa3BuBaTh CHOCOOHOCTH BUIETH MUP C IMO3HUIIMH JIPYTrOTO YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpegMeTHEBIE pE3YIBTATHI 10 YYeOHOMY npeaMery "MaTtemaTuka" (BKIo4Yas Kypcel "Anredpa u
Havayja MaTeMaTrnueckoro aanmuza", "I'eomerpus", "BepostHocTs u cratucTuka') (0a30BbIA YPOBEHD)
TpeOOBaHMS K MPEAMETHBIM pe3yjIbTaTaM OCBOCHHS 0a30BOTO Kypca MaTeMaTHUKH JIOJDKHBI OTPaXKaTh:

I[11 - BuageHwe MeTONaMM JIOKA3aTENbCTB, QJITOPUTMAMH PEIICHUS 3a7a4, YMEHHE
dbopMynupoBaTh OIpeneeHHs, aKCHOMbl U T€OPEMBbI, IPUMEHATh HMX, MPOBOAMTH JOKAa3aTEIIbHbIC
paccyXJIeHHs B XOJI€ PeIlIeHUs 3a/1a4;

[12 - ymeHue onepupoBaTh MOHATUAMU: CTETIEHb YHCTA, JOrapu(M Yncia; YMEHHE BIMOIHSITD
BBIUMCJICHHE 3HAYCHUH W TpeoOpa3oBaHUS BBIPAKECHUUW CO CTCNCHAMH U JIorapuQMamw,
npeoOpa3oBaHusl IPOOHO-PAIIMOHAIILHBIX BBIPAXKCHUH;

[13 - ymeHue onepupoBaTh MOHATHSAMU: PAIlMOHAIBHBIC, HPPAIMOHAIBHBIC, TTOKA3aTEbHbIC,
CTETEeHHbIE, ToTapu(PMUUECKHE, TPUTOHOMETPUUYECKUE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;

[14 - ymeHuwe omepupoBaTh MOHATHSAMH: (DYHKIWS, HEMPEpbIBHAS (YHKIIUS, MPOU3BOIHAS,
nepBooOpa3Has, ONpeIeICHHbIN HHTEeTpall; YMEHHE HAXOAUTh IPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIUH,
UCTIONIBE3YSl  CIIPABOYHBIC MAaTepUalbl; HCCIEAOBATh B MPOCTEHIIMX clydasx (QyHKOHH Ha
MOHOTOHHOCTb, HaXOJUTh HauWOOJbIIME M HAaWMEHbIIME 3Ha4YeHHS (YHKUUN; CTPOUTH TpaduKu
MHOTOWICHOB C HCIIOJIb30BAaHUEM aIllapaTa MaTeMaTHYECKOTO aHaIN3a; MPUMEHATH MPOU3BOIHYIO
IIPU PElIeHUU 33/1a4 Ha JABI)KECHUE; peliaTh MPaKTUKO-OpPUEHTHUPOBAHHBIC 337aul Ha HAaUOOJbIINE U
HAaWMEHBIIINE 3HAYCHHSI, HA HAXO0XKICHHUE ITYTH, CKOPOCTH U YCKOPEHHS;

I15 - ymeHue omepupoBaTh MOHITUSIMH: pallMOHANbHAs (DYHKIMS, MOKa3aTenbHast (yHKIIHS,
cTeneHHass (yHKuus, jorapupmMuyeckas (QyHKIUS, TPUTOHOMETpUUecKHe (yHKIUU, OOpaTHbIE
GYHKIIMHM; yMEHHE CTPOUTH IpadUK M3ydeHHBIX (QYHKIUH, UCTIONB30BaTh IpadUKu MpU U3YUCHHUH
MIPOIIECCOB M 3aBUCUMOCTEM, IPH PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MPEAMETOB U 33/1a4 U3 PeaIbHON
YKU3HU; BBIpaXkaTh OpMyTIaMH 3aBUCUMOCTH MEXIY BEIUYNHAMH;

[16 - ymeHue pemaTh TEKCTOBBIC 3aJ]a4M Pa3HBIX TUIIOB (B TOM YKCIIC HAa MPOIIEHTHI, JOJIU U
YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJOTH, 3a7a4i U3 00JaCTH YIIpaBICHUS
JUYHBIMA U CEMEWHBIMU (DMHAHCAMH);, COCTABJISITH BBIPAKCHHS, YpaBHEHHUs, HEPABEHCTBA U HX
CUCTEMBI 110 YCIIOBUIO 33/a4H, UCCIIENOBATh MOMyUYEHHOE PElIeHHe U OI[CHUBATh MPaBI0NOA00HOCTh
pe3yIbTaTOB;

I17 - ymenue omepupoBaTh MOHATUSMU: cpeAHee apudmeTrnyeckoe, MeanaHa, HauOoIbIee U
HaWMEHbIIIEe 3HAYCHUS, pa3Max, ITUCIIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE YHUCIOBOTO HAaOOpa; yMeHHe
U3BIIEKATh, MHTEPIPETUPOBATh WH(GOPMAIIMIO, TPEJCTABICHHYI0 B Ta0NWIaX, Ha JWarpaMMax,
rpadukax, OTpaKarIIyI0 CBONCTBA peaJbHbIX MPOIECCOB U SBIECHUMN; MPEACTABIATh HHPOPMAIIHIO C
MOMOIIbIO TAOJUI] ¥ IUarpaMM; UCCIIeIOBaTh CTATUCTUYECKUE IaHHBIE, B TOM YKCJE C IPUMEHEHHEM
rpauIeCKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB;

18 - ymeHue onepupoBaTh MOHATUSIMU: CIyYAHHBINA OIBIT U CIIy4allHOE COOBITHE, BEPOSITHOCTh
CITy4alHOTO COOBITHS;, YMEHUE BBIYHCIATh BEPOSATHOCTH C MCIOJIb30BAaHUEM TpahUuecKuX METOJIOB;
MPUMEHSTHh (DOPMYIIBI CTIOKEHUSI M YMHOXKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (POPMYIIBI
MIPU PEIICHUH 3aJ]1a4; OIEHHWBATh BEPOSITHOCTH PEATBHBIX COOBITHH; 3HAKOMCTBO CO CIyYallHBIMU
BEJIMYMHAMU; YMEHHE MPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIINX YUCEN B MPUPOJHBIX H
OOIIECTBEHHEBIX SIBJIICHUSX;
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I19 - ymenue onepupoBath NOHATHAMM: TOUKA, IPAMast, INIOCKOCTb, IPOCTPAHCTBO, JBYT PAHHBIN
yroJl, CKPEeIMBAOIMECS MPAMBIE, aPAJUIEIBHOCTD U MEPIEHANKYIIPHOCTh MPSAMBIX M IJIOCKOCTEH,
yroJI MEXKAY IPSIMBIMH, YTOJI MEXKAY HMPSMON U INIOCKOCTBIO, YTOJI MEKIY INIOCKOCTAMH, PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMHU, PACCTOSIHUE MEXKIY MJIOCKOCTAMU; YMEHUE
UCIIOJIb30BaTh IPU PELICHUH 33734 U3y4eHHbIE (DAKThI U TEOPEMbI INIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

IT110 - ymeHue omnepupoBaTh MOHATHSIMH: MHOIOIPDAaHHHMK, CEYEHHE MHOIOIpaHHMKA, KYO,
napajieNienunes, npu3Ma, nupamMuzaa, GuUrypa u MOBEPXHOCTh BpallleHUs, LWIMHIP, KOHYC, HIap,
cdepa, cedeHus (Urypsl BpallleHus, III0CKOCTh, Kacaromasics chepsl, LWIMHIPA, KOHYca, MIOLAlb
MOBEPXHOCTH MUPAMUbI, TPU3MBL, KOHYyCa, IIMHApA, IUom@anb chepsl, o0beM Kyoa,
IPSIMOYTOJIBHOTO MapajuleJIeNuIena, MUPaMHUAbL, NPU3MBI, IWIMHAPA, KOHYyca, IIapa; yMEHHUe
n300pakaTb MHOTOTPAaHHUKM M IIOBEPXHOCTH BpAIIECHUS, MX CEUEHUS OT pPYKH, C IOMOILBIO
YEPTEXKHBIX MHCTPYMEHTOB M DJEKTPOHHBIX CpPEIACTB; YMEHHE DACIIO3HABATH CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATD [IPaBUJIbHBIE MHOTOIPaHHUKY;

I111 - ymeHue omepupoBaTh MOHATUAMU: IBM)KEHHE B IPOCTPAHCTBE, MOJ0OHBIE (PUTYpHI B
IIPOCTPAHCTBE; UCII0JIb30BATh OTHOILIEHHUE IIOIa/Iel TOBEPXHOCTEN U 00BEMOB MOJOOHBIX (DUTYp ITPU
pEILIECHNN 3a]a4;

[112 - ymeHue BBIUUCIATh TEOMETPUYECKUE BEIMYMHBI (JIJTMHA, YTOJI, TUIOMIAdb, 00bEeM, TUIOLIAdb
HOBEPXHOCTH), UCTOJIb3Ysl U3yYEHHbIE (POPMYJIIBI U METO/IBI;

[113 - ymeHue onepupoBaTh HNOHATHUSMHU: MPSIMOYTOJIbHASI CHUCTEMAa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPAUHATBl BEKTOPA, CKAJSIPHOE NPOMU3BEICHME, Yroll MEXIY BEKTOpaMH, cymMMma
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C IOMOIIBIO H3YYEHHBIX (POPMYIT KOOPIUHATHI
CepeUHBl OTPE3Ka, PaCCTOSHUE MEXY IBYMS TOUKAMU;

[114 - ymenue BbIOMpaTh MOAXOIALINI U3YUYEHHBIM METOJ JUIsl pELICHUs 3aJ]aul, paclo3HaBaTh
MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOJHBIX M OOILECTBEHHBIX SIBICHUSX, B
HUCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPbl MATEMATHYECKUX OTKPBITMM POCCUMCKOM M MHUPOBOH
MaTEMaTHYECKON HAYKH.

o yueonomy npeomemy "Mamemamuxa' (exnouas__pazdenvt "Anzebpa u _nauana
mamemamuyeckozo ananuza'’, ""I'eomempus'’, "Bepoamnocms u cmamucmuxa') (yenyoaenuntii
YPOBEHb) mpebosatus K NPeOMEmHbIM Pe3yIbmamam 0C80eHUst YeIyOIeHHO20 Kypca MAmeMamuKy
O0JIHCHBL GKIIOHUAMb MPeb08aHUsl K Pe3yIbmamam 0C80eHUus 0a308020 Kypca U OONOJHUMENLHO
ompaxcams:

Ilyl - ymenue onepuposamv NOHAMUAMU: ONpeoeleHue, aKCuoma, meopemd, cileocmsue,
CBOLICMBO, NPU3HAK, OO0KA3AMENbCMEO, DABHOCUTIbHbIE (DOPMYIUPOSKU, YMEHUEe (HOPMYIUPOSaAms
obpamnoe U NPOMUBONONONCHOE YMBEPHCOEHUEe, NPUBOOUMb NPUMEPbl U  KOHMPHpumepbsl,
UCNONB308AMb MEMOO MAMEMAMUYECKOU UHOYKYUU, NPOBOOUNDb OOKA3AMENbHbIE PACCYHCOCHUS NPU
peutenuu 3a0a4, OYeHUBAMb J02UYECKYI0 NPABUTLHOCIb PACCYHCOCHULL,

Ily2 - ymenue onepupoéamv NOHAMUIMU. MHONCECMBO, NOOMHONICECMB0, ONepayuu Hao
MHOJICECMBAMU,; YMeHUe UCNONb308AMb MEOPEMUKO-MHONCECMEECHHbIL annapam Oas ORUCAHUS
PeanbHbIX NPOYeCcco8 U s8NeHUll U NPU peuleHuy 3a0a4, 8 Mom yucie U3z Opy2ux yueOHvlx npeomMemos;

Ily3 - ymenue onepuposeamv nouwsmusimu: epagh, ceszuvlil epag, oepeso, Yuki, epag Ha
NIIOCKOCMU, YMeHUe 3a0a8ams U ONUCHI8AMb 2paghbl PA3TUYHBIMU CNOCOOAMU, UCNONIb308AMb 2PA)bl
npu peuteHuu 3a0ay;

Ily4 - ymenue c606000HO oOnepupoeamv NOHAMUAMU. COYemaHue, NepecmaHosKd, YUCio
couemanutl, Yucio nepecmanosox, bunom Heromona, ymenue npumensmo komouHamopHvle paxmol u
paccyscoenust 0l peulenust 3a0ay;

Ily5 - ymenue onepupoéame NOHAMUAMU: HAMYPALIbHOE YUCIO, Yeloe HUCIO, OCMAMOK NO
MOOYII0, PAYUOHATbHOE YUCILO, UPPAYUOHATbHOE YUCIO, MHONCECMBA HAMYPATbHbIX, UYeETblX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCETl;, YMEHUE UCNONb308AMb NPUSHAKU 0eTUMOCTIU, HAUMEHbULULL
obwutll Oderumenv U HauMeHvuiee o0wee Kpamuoe, ancopumm Eexmuoda npu pewenuu 3aday;
3HAKOMCMBO C PATUYHBIMU NOZUYUOHHBIMU CUCTIEMAMU CHUCTEHUS,
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Ily6 - ymeHue c60600HO Onepupo8amv NOHAMUIMU. CIENeHb C YeablM NOKA3amenem, KOpeHb
HamypaibHol CMeneHu, CmeneHb ¢ PAyUuOHAIbHbLIM NOKaA3amenem, CMeneHb ¢ O0eucmeumenbHbiM
(6ewecmeennvim) nokazamenem, 102apughm Yucida, CUHYC, KOCUHYC U MAH2EHC NPOU3BOILHO2O0 YUCIA,

Ily7 - ymenue onepuposame NOHAMUAMU: MOHCOECMBO, MOHICOECMEEHHOe Npeobpa3osaHue,
VPaBHeHue, HepaBeHCmeo, CUCMeMd YPAGHeHUll U HEPABEeHCMS, PABHOCUTLHOCHb YPAGHEHUL,
HepaseHcme U  CUCeM, payuoHdalbHble, UPPAYUOHATbHbIE, NOKA3amenbhvle, CHeneHHble,
Jloeapupmuyeckue, mpueoHOMempuieckKue ypasHeHus, HepaseHcmea U CUCHeMbl, YMeHue peuans
VDABHEeHUsl, HEepABeHCMBAd U CUCMEMbl C NOMOWbIO PA3IUYHBIX NPUEMOS, peuams YPaeHeHUs,
HepaseHcmea U CUCmeMbl C Napamempom, NPUMeHsIMb YPAGHEeHUs, HePABEeHCMEd, UX cucmembl 05
peweHuss MamemMamuyeckux 3a0ay u 3a0a4 u3 paziuyHulx 001acmel HaAyKu U peairbHOU HCUSHU,

I8 - ymenue c60600HO onepuposamv NOHAMUAMU: 2pAPUK DYHKYUU, obpamuas yHKyus,
KOMNO3Uyus QyHKYul, JUHeHas QYHKYUs, K6aopamuiunas QyHKyus, cmenesHas QYHKYus ¢ yeavim
nokazamenem, mpucoHoMempuyeckue @OYHKyuu, o0Opamuvle MmMpueOHOMempuieckue @yHKyuu,
NOKA3AMeNbHAs U J02apupmuyeckas QyuKyuu;, ymenue cmpoums epapuku QyHKyuil, 6binoIHAMY
npeobpazosanus cpapurxos QyuKyui;

VMeHUe UCHONb308amb epaguku GyuKYull O01s u3yueHus npoyeccos u 3aeucumocmeli npu
peweHuu 3a0ay u3 Opyeux yueOHbIX npeomMemos U u3 peanrbHOU JHCUSHU, GbIpAdiCamb (Gopmyramu
3a6UCUMOCTU MENHCOY BETUYUHAMU,

YMeHue c600600HO ONepuposamsv NOHAMUIMU. YEeMHOCMb QYHKYUU, NepUOOUYHOCIb DYHKYULU,
02PAHUYEHHOCMb  (DYHKYUU, MOHOMOHHOCMYb (DYHKYUU, IKCMpeMym GyuKyuu, Hauboavuiee u
HauMeHbuee 3HaueHus PYHKYUU Ha NPOMENCYmKe, YMEHUe NPO8OOUNb UCCIe008aHUE QYHKYUU,

VMeHUe UCNOIb308aMb CGOUCMBA U 2pApuUKU QYHKYULL 015 peulenus YPAaeHeHUll, HepaseHCcma U
3a0au ¢ napamempamu, u300paNicamev HA KOOPOUHAMHOU MNIOCKOCMU MHONCECMBA peuleHuil
VPasHeHUll, HepaBeHCME U UX CUCTEM,

IIY9 - ymenue c60600HO onepuposamv NOHAMUSAMU: NOCIEO08AMENLHOCHb, APUPMEMUUecKas
npocpeccus, 2e0MempuiecKas npozpeccust, 6ECKOHeYHo YObl8alowjas 2eoMempuieckds npoepeccusi;
YMeHue 3a0a8amb NoC1e008aAMeNbHOCHU, 8 MOM YUCLE C NOMOWBIO PEKYPPEHMHBIX POPMYIL;

IIy10 - ymenue onepupoamv NOHAMUAMU. HENPEPLIBHOCMb DYHKYUU, ACUMNMOMbl epapuKa
QyHKyuu, nepeas u 6mMopas NPOU3BOOHAs. (DYHKYUU, 2eoMempudeckutl U Quaudeckuil CMblCl
nPOU3B00HOU, NePeooOPA3HAS, ONPEOeleHHbI UHMeSPal, YMeHUe HAX00Uums acCUMNmomyl epagura
@YHKYUU; YMEHUe GbIYUCIAMb NPOU3BOOHBIE CYMMbl, NPOU3BEOCHUS, HACMHO20 U KOMNOZUYUU
@DyHKYUll, HAX0OUMsb YpagHeHUe KacameibHoU K 2papuxy QyHKyuu,

VMeHUe UCNONb308aMb NPOU3BOOHYIO OJis UCCAEO08AHUSL (DYHKYUL, OJIs1 HAXOHCOCHUSI HAULYYULe20
pewieHusi 8 NPUKIAOHbIX, 6 MOM HUCIe COYUALbHO-IKOHOMUYECKUX U (Pu3uyecKux 3aoavax, 0.
onpeodeneHusi CKOpOCmu U YCKOPEHUsl, Haxo0umsv niowaou u o0ovemvl pueyp ¢ NOMOWbIO UHMeZPand,
APUBOOUMb  NPUMEPbL  MAMEMAMULECKO20 MOOEIUPOBAHUs C  NOMOWbI0  OuppepenyuanibHvix
ypaeHeHul,

IIyl1 - ymenue onepuposams NOHAMUAMU: KOMNIEKCHOE YUCILO, CONPANCEHHble KOMNIEKCHble
yucia, MoOyib U apeyMeHm KOMNWIEKCHO20 YUCIA, (GopMa 3anucu KOMIJIEKCHbIX —Yucel
(ceomempuueckas,  mpuecoHoOMempuieckas U  areebpauveckas);,  ymemv — NPOU3BOOUNb
apugmemuueckue Oeucmeus ¢ KOMNIEKCHbIMU YUCIAMU, NPUBOOUMb HNPUMEPbL UCHONb308AHUSL
KOMNIEKCHBIX YUCel;

Ily12 - ymenue c60600HO onepuposamv NOHAMUAMU. CpeOHee apudmemuyeckoe, MeOUaHd,
Haubobulee U HauUMeHblUlee 3HAYEHUsl, PA3MAX, OUCNEPCUsl, CMAHOAPMHOe OMKIOHEHUe OJis ONUCAHUSL
YUCNIOBLIX OAHHBIX, YMEHUe UCCIe008amb Cmamucmuieckue 0anHvle, 8 MOM HUcie ¢ NpUMeHeHUeM
epagpuyeckux Mmemooo8 U INeKMPOHHbIX CPeOCm8;, 2paguuecku UCCIe008amsb COBMECHHbLE
HaOI00eHUs ¢ NOMOWbIO OUASPAMM PACCEUBANHUS U TUHEUHO pecpeccull;

Ily13 - ymenue HaxoOume 6eposSIMHOCIU COOLIMULL C UCNOIL30BAHUEM SPADUYECKUX MEMOO08;
APUMEHAMY O/ PEUEHUs. 3A0aY POPMYTIbL CLONCEHUSA U YMHONACEHUSL 8EPOAMHOCMEN, POPMYIY NOTHOU
seposmuocmu, popmyny bepuynnu, kombunamopmvle paxmol u hopmyivl, oyeHU8AMb 6ePOAMHOCIU
PeanvHuIX codblmull;, YMeHue Onepuposamsv NOHAMUAMU: CAVUAUHAS GelUYUHA, pachpedeieHue
8EPOAMHOCMEU, MaAMeMamuyecKoe oxcuoanue, OUCNepcust U CManoapmHoe OMKIOHeHue CIY4aiHoll
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BeUYUHBL, PYHKYUU pAcnpedeneHus: U NIOMHOCIU PABHOMEPHO20, NOKA3AMENbHO20 U HOPMATbHO2O0
pacnpeoeneHull; yMeHue UCHOIb308aMb CEOUCMBA U3YUEHHbIX pAcnpeoeneHull Ol peuetus 3a0ay,
3HAKOMCMBO C NOHAMUAMU: 3AKOH OONbUUX YUCeN, MemOoObl 8blOOPOUHBIX UCCLEO08AHUL, YMEHUE
nPUBOOUMb NPUMEPLI NPOABLEHUSL 3AKOHA DONLUUUX YUCeT 8 NPUPOOHBIX U 0OUECNBEHHBIX SA8NEHUSX,

Ilyl4 - ymenue c80000HO oOnepuposamv NOHAMUAMU: MOYKA, NPSAMAs, NIOCKOCMb,
APOCMPAHCMBO,  OMPE30K, VY, HIOCKUU V2Ol, OBYSPAHHLIL  V2Ol, MPEexepaHHulil  yeol,
nepecexanowuecs,  napalleibHvle U CKpeWusaowuecs — npsamvle,  NApaLleibHOCmb U
NePReHOUKYIAPHOCIb NPAMbBIX U NIAOCKOCHEl, Y20l MexcOy HPAMbIMU, Y20l MexcOy HpAMOU U
NIOCKOCMbIO, Y20l MeANCOY NIOCKOCMAMU, YMeHUe UCNOAb308AMb NPU PEUeHUU 3a0ay Uu3ydeHHble
Gaxkmel u meopemvl NIGHUMEMPUY, YMEHUe OYEHUBAMb PA3MeEPbl 00BLEKMO8 8 OKPYICAOUemM mupe,
VMeHUe Onepuposamv — NOHAMUSAMU: MHOSOCDAHHUK, —CeYeHUe MHOC0SPAHHUKA, NPAGUTbHbILL
MHO202PAHHUK, NPUMA, NUPAMUOA, Guaypa u no8epxHoOCmsb 8paujenus, YUIUHOp, KoHyc, wap, cgepa,
PA38epmKa NOBEPXHOCMU, Ce4eHUsi KOHYCA U YUIUHOPA, NAPaLlelbHble OCU UL OCHOBAHUIO, CedeHue
wapa, ni0CKOCmb, KAcarowascs cgepvl, YuiuHopa, KoHyca, YMeHue Cmpoums ceueuue
MHO202PAHHUKA, U300padNCAmMb MHO20SPAHHUKU, (DUSYpbl U NOBEPXHOCMU BPAWEHUS, UX CEYEHUsl, 8
MOM qUciie ¢ NOMOWbBIO IJIEKMPOHHBIX CPeOCme; YMeHue NPUMEHIMb C8OUCMEA 2e0MeMPUYecKUx
Queyp, camocmosmenbHo oOpMyIUPo8ams onpedeneHUs U3yiaemvix ueyp, 8bi08ucams SUNOMe3bl O
CBOUICMBAX U NPUSHAKAX 2e0Mempudeckux @ueyp, 060CHO8bIBAMb UIU ONPOGEP2aAmb UX, YMeHue
npoeooums  Kiaccuukayuro  Queyp no pasiuuHbiM - NPU3HAKAM, 6bINOJHAMb  Heo0X00uMble
00NONHUMENbHbLE NOCMPOEHUSL,

Ilyl5 - ymenue c80600HO onepupogamsv NOHAMUAMU. HIOWAOL @hueypuvl, 00vem dueypsi,
8eUYUHA YeNd, paACCMOsHUEe OM MOYKU 00 NIOCKOCHU, PACCMOSHUE MeNCOY NPAMBIMU, PACCIOSHUE
MedHCOY NAOCKOCMAMU, NA0Wadb cghepul, NIOWAOb NOBEPXHOCMU NUPAMUObL, HPUMbL, KOHYCA,
YunuHopa, oovem Kyba, npsamoy20ibH020 napaiienrenunedd, NUPamuobsl, NpU3Mbl, YUIuUHOpa, KOHycd,
wapa, ymenue Haxooums OmHoueHue 06vemo8 NOOOOHBIX uzyp;

Ily16 - ymenue c60600HO oOnepuposamv NOHAMUAMU: OBUNCEHUE, NAPALIENbHBIL NEPeHOC,
CUMMempusi Ha NIOCKOCMU U 68 NPOCMpAaHcmee, NOo8Opom, npeodpazosarue nodobus, nooobHbie
@ueypwl; yMeHue pacnosHagams pasHvle U no00OHbIe ueypbl, 8 MOM YUCie 8 NPUPoOe, UCKYCCMEe,
apxumexmype, yMeHue UCNOIb308AMb 2eOMEMPULECKUEe OMHOULEHUS, HAX0OUMb 2eOMempuiecKue
BeNUYUHBL (ONUHA, V20T, NI0Wadb, 00beM) NpU peueHuu 3a0a4 U3 Opyeux y4eonHvix npeomemos u u3
PEANbHOU JHCU3HU,

IIyl7 - ymenue c60600HO onepuposamv NOHAMUAMU: NPAMOY2OIbHASL CUCHEMA KOOPOUHam,
BEKMOp, KOOPOUHAMbL MOYUKU, KOOPOUHAMBL 8EKMOPA, CYMMA 6EKMOPOS, NPOU3BEOCHUE 6eKMOPA HA
YUCIO0, paA3NodHCeHUe 8eKmMopa no OA3uUcy, CKausipHoe npoussederue, eKmMopHoe npousgedetue, y2oi
MedHCOY BeKMOPAMU, YMEHUE UCHOIb308AMb GEKMOPHBIU U KOOPOUHAMHBIL MemoO OJisl peuleHus
2eoMempudecKux 3a0ay u 3a0ay 0py2ux y4eOHbvlx npeomMemos,; Onepupo8ams NOHAMUAMU: Mampuya 2
x 2 u 3 x 3, onpedenumenb Mampuybl, 2eOMemMpPUYECKULl CMbLCI ONPeOerumens,

Ilyl8 - ymenue moodenuposams peanvbHble CUmMyayuu Ha s3blKe MAMeMamuku, COCMAasisamb
BbIPAICEHUS, YPAGHEHUSl, HePABEHCMEd U UX CUCMeMbl N0 YCI08UID 3a0auu, UCCIed08anb
nOCMpoeHHble MOOeU € UCNONb308AHUEM annapama daneedpul, UHMEPNnPemupo8ams Noay4eHHbIl
pesynvmam, Cmpoums MamemamudecKue Mooenu ¢ NOMOWbIO 2eOMeMPUYECKUX NOHAMUL U BETUYUH,
pewams  CeA3aHHbIEe C HUMU NPAKmMuyecKue 3a0ayu; COCMAGIsimb BEPOIMHOCMHYI0 MOOelb U
UHMEPNPemuposams — NOJIYYEHHLIU  pe3yibmam, peulams NPUuKiaoHvle 3a0adu  Cpeocmeamu
MAMemMamuyecKoeo aHauu3d, 8 mom Yucie COYUaIbHO-3KOHOMUYECKO20 U (hu3ULecKo2o xapakmepa,

11y19 - ymenue evloupams nooxooawuti Memoo OJisi peuleHus: 3a0a4u, NOHUMAHUe 3Ha4UMOCmu
MAmMemMamuKy 8 U3yueHuy npUpoOOHbIX U 0OUWECMEEHHbIX NPOYECCO8 U ABLEHUN, YMEeHUe PACNO3ZHABAND
nposeieHUe 3aKOHO8 MAMEeMAmuKy 8 UCKyccmee, yMeHue npusooums npumepvl MamemamuiecKux
OMKPLIMULL POCCULUCKOU U MUPOBOU MAMEMAMUYECKOU HAYKU.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEIMETA

2.1. O0beM y4eOHOIO nMpeaMeTa U BUAbI y4eOHOH padoThI

Buj yueOHoi padoThl

O0beM yacoB

O6beM 00pa3oBaTEIbHON NPOrpaMMbl JUCIUILTUHBI 268
YyeOHasi Harpy3Ka BO B3aUMOJICHCTBUU C MPEMNOIaBaTeIeM 244
BT. ..

— YPOKH, JIEKIUU 84
— IPAKTHYECKUE 3aHATHS, JIA0OpATOPHBIC 160
[TpodeccrnoHaTbHO-OPUEHTHPOBAHHOE COACPKAHHE 26

MuauBuayaibHBIN POEKT (na/HeT)™*

[TpomeskyTouHas arTecTanus — IK3aMeH (BKJIH0Yasi KOHCYJIbTallUU U
CaMOCTOSITEJIbHYIO IIOJTOTOBKY)

24 (4+4+16)
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2.2. Copep:xanue yueoHoro npeamera «Maremaruka (yriay0JeHHbI YPOBEHb)

Conep:xanue o0yuenusi B 1 cemecrtpe.
""Anredpa u Hayaj1a MaTeMaTH4YeCKOro aHajausa'

Yuciia 1 BbIYMCICHUS.

Parmonanbueie yrcna. OOBIKHOBEHHBIE U AECATUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUHBIE Teproanueckue 1poou. [Ipumenenne apoOeit u MporeHToB
IUI PEILIECHUS NIPUKIIAJHBIX 3a7a49 U3 Pa3IMYHbIX OTpaciiell 3HAHUU U PEaJIbHOM JKU3HHU.

JlelicTBUTENbHBIE YHWCla. PannoHanmbHBIE W UpPPANMOHAIBHBIE YHUCIA. APHUPMETHYECKHE OINEpalud C JeHCTBUTENBHBIMU dYWCIaMU. MoIyib
JeWCTBUTENLHOIO YHCa U ero cBoicTBa. [IprOnnkEéHHbIe BHIUNCIIEHUS, TPaBUiIa OKPYIJICHHs, IPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUMN.

Crenenp ¢ mnenbiM mokasateneM. bunom Heiotona. Hcmonb3oBanue moaxopsmed (OpMbl 3allUCH JEHCTBUTENBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 3a7a4 U IPEJCTABJICHUS JaHHbIX.

Apudmernaeckuii KOpeHb HATYPaJIbHON CTENICHH U €T0 CBOMCTBA.

CreneHs ¢ pallMOHAIBHBIM IIOKA3aTEIEM U €€ CBOWCTBA, CTENEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHBIC U HATypaIbHBIE JIOTAPU(PMBI.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHus U HepaBeHCTBA.

ToxnecTBa U ToKIECTBEHHBIE TPpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHHsI. PaBHOCWIIbHBIE YpaBHEHUS U ypaBHEHUs-ciieAcTBUsA. HepaBeHcTBO,
pelIeHne HEPABEHCTBA.

OCHOBHbBIE METOBI PELICHUS LIEIBIX U IPOOHO-pAlIMOHATIBHBIX YPaBHEHUH 1 HepaBeHCTB. MHOTOWIEHBI OT OHOM nepeMeHHoM. [leneHre MHorouieHa
Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema be3y. Muorounens ¢ nensiMu ko3 dunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILIMX CTENIEHU U KOPHH.

WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS UPPALIUOHATIBHBIX YPABHEHUH.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanue BbIpax)eHH, CoepKalIUX Jorapru(msbl.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEILICHHS JTIOTapU(PMUUECKUX YPaBHEHUH.

OcHoBHbIe TpUroHomerpudeckue Gopmyisl. [Ipeodpa3oBanre TPUrOHOMETPUYECKUX BbIpaKeHUH. PellieHue TpuroHoMeTpu4eckix ypaBHEHUH.

Pemenne cuctem nuHENHBIX ypaBHEHUH. MaTpulia cucTeMbl JIMHEWHBIX ypaBHEHUH. ONpenenuTens MaTpulbl 2X2, €ro TeOMETPUUYECKUI CMBICI U
CBOMCTBA, BEIYHCIICHUE €T0 3HAUEHUS, IPUMEHEHUE ONPEEIUTENs A PEIIEHUS] CUCTEMBbI IMHEHHBIX YpaBHEHHI.

Pemenne mnpukiaagHeIX 3a7ad C IOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHMH. lccienoBaHue MOCTPOEHHOM MOJENIH C IOMOIIBI0 MaTpUIl U
ONPEACIIUTENCH.

ITocTpoeHne MaTeMaTM4EeCKUX MOJEJIECH peaJbHOM CUTyallUM C IOMOIIbI0 YpPaBHEHUN M HepaBeHCTB. [IpuMeHEHME ypaBHEHUN U HEPAaBEHCTB K
pELICHUIO MaTeMAaTUYECKHX 3a/1a4 U 3ajay U3 pa3IMyHbIX 00JacTell HayKu U peaabHOM JKU3HU.

DyHKkIUH U rpaguKu.

OyHK1UA, crocoObl 3amanus GyHKun. B3anmuao oopatubeie Gynakunu. Komnosunus ¢yaknuit. ['paduk GyHkium. DnemeH TapHbie TpeoOpa3oBaHms
rpaduKoB (PYHKITHIA.
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OO6nacte omnpeneneHus M MHOXeCTBO 3HaueHUM QyHkumu. Hymu gynkuumu. IlpomexyTku 3HakonocTosHcTBa. UETHble M HEUETHbIE (YHKLUU.
[Mepuonnueckue ¢pynkunu. [IpoMexyTKM MOHOTOHHOCTH (QYHKIIMH. MaKCUMyMBbl 1 MUHUMYMBI (GyHKIIMHA. Hanbombinee n HanMeHblee 3HaYeHUS (HYHKIMA
Ha TIPOMEXKYTKE.

JIuneiiHast, KBagpaTU4HAs ¥ JPOOHO-THHEWHAS PYHKIIUH. DIEMEHTapHOE UCCIIE0BAHKE U TIOCTPOCHUE HX TPa(HKOB.

CreneHHass (QyHKIUS ¢ HaTypaJbHbIM M LeJbIM Noka3areneM. EE cBoiictBa u rpaguk. CBoiicTBa U rpauk KOpHS n-oi CTeNeHH Kak (yHKLIHUU
00paTHOM CTENEHH C HAaTypaJIbHbIM MTOKa3aTeJIeM.

IToka3zarenbHas u orapudmudeckas GyHKIMU, UX CBOMCTBA U rpaduku. Vicnonb3oBanue rpagukoB GyHKIMN A7 pelieHUs] ypaBHEHUH.

Tpuronomerpuieckas OKpy>KHOCTb, OIPEACTICHIE TPUTOHOMETPUIECKUX (PYHKIMI YHCIOBOTO apryMEHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaIbHBIX MIpoLieccax U sABIeHUAX. I paduku peasbHbIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAJIM3a.

[TocnenoBarenbHOCTH, CIOCOOBI 3a/aHus IMOcCieAoBaTeNbHOCTEl. Meroax MaTeMaTHuecKo WHAYKUUMU. MOHOTOHHbIE U OIpaHUYEHHbIE
IIOCJIE0BATENBHOCTH. VIcTOpHSI BOSHUKHOBEHMSI MaTEMAaTHUECKOI0 aHAJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reomerpuyeckas nporpeccuu. beckoHeuHo yObIBaromiasi reomerpuueckas nporpeccusi. Cymma OeCKOHEUHO YyObIBaroIei
r€OMETPUYECKON Iporpeccuy. JIMHENHbIN U SKCIIOHEHIHANIBHBIN pocT. Hucio e. @opMyra cl10KHBIX IPOLEHTOB. Mcnoab30BaHNe NPOTPECCUu I PEILICHUS
pEaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepriBable pyHKIMK U uX cBoicTBa. Touku pa3pbiBa. AcuMnToThl rpadukoB pyHkuuid. CBOMCTBa PYHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeTos
MHTEPBAJIOB JUIsl pelieHus HepaBeHCTB. [IpruMeHeHe cBOMCTB HeNpephIBHBIX (DYHKIMN AJIS pelIeHus 3a1ad.

IlepBas u BTOpas npousBogHble GyHKIMH. OnpeneneHne, reOMeTpUIeCKUi U GU3NUECKUi CMBICI IPOU3BOIHON. Y paBHEHHE KacaTelbHO K rpaduky
GyHKIUH.

[Tpou3zBosHbIe An1eMeHTapHbIX (yHKIMN. [Ipon3BogHAS CYyMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIUH.

MHo:xecTBa H JIOTHKA.

MHoecTBO, OIepalMy HaJl MHOKECTBAaMHU M MX CBoWcTBa. J[Marpammsl Dinepa-BeHHa. [IpuMeHneHne Te0peTHKO-MHOKECTBEHHOTIO armapara Juis
OTMCaHUs PEATIbHBIX MPOIIECCOB U SIBJICHUMN, IPHU PEIICHUH 33a]a4 U3 IPYIUX y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHYECKOTO O0BEKTA, CIE/ICTBHE, JOKA3aTEIbCTBO, PABHOCUIILHBIE YPaBHEHHUS.

"T'eomerpus'.

IIpsiMbIe U NJIOCKOCTH B MPOCTPAHCTBE.

OcHoOBHbIE NOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MI0CKOCTh, MPOCTPAHCTBO.

[TonsiTHe 06 aKCMOMATHYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CJICJICTBHS U3 HUX.

B3anmHoe pacnonoxeHue NpsiMbIX B POCTPAHCTBE: MEPECEKAIOLINECS, TapAUIENIbHBIE U CKpELIMBaroIuecs npsamsle. [Ipu3Haku CKpeluBarmmxcs
npsaMbIX. [lapanienbHOCTh NPAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: NAapAJIEIbHBIE IPSIMBbIE B IPOCTPAHCTBE, APAILIEIbHOCTh TPEX MPAMBIX, HAPAIIEIBHOCTh
npsiMol U TockocTu. llapannenbHoe W LEHTPaTbHOE MPOCKTHpOBaHUE, m3o0pakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapallIeIbHOTO MPOSKTUPOBAHUSI.
N3o0paxenune ¢uryp B mapauieIbHOW MPOEKIUH. YTIJIbl C COHANpPABICHHBIMHU CTOPOHAMH, YIOJI MEXAY MpsIMbIMU B MHpocTpaHcTBe. [lapamiensHocTh
IJIOCKOCTEH: TapajuielbHble IMIOCKOCTH, CBOWMCTBA MapallIeNbHBIX IockocTel. [IpocTeifme mpocTpaHCTBEHHBIE (QUTYyphl Ha IUIOCKOCTH: TETPadJp,
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HapajuleIenuIe], IOCTPOCHUE CEUEHU M.

[lepneHIUKYIAPHOCT MPSAMOM M IUIOCKOCTH: IEPIEHAMKYJIAPHBIE NPsAMBIE B IIPOCTPAHCTBE, IPSMBIE INapajuICIbHbIE W IEPIECHIUKYIISPHBIE K
IUIOCKOCTH, MIPU3HAK NEPIECHIUKYIIPHOCTH MPAMOHN U INIOCKOCTH, TeOpeMa O MPAMOH NMEPIEHAUKYIAPHON MIIOCKOCTH. OPTOroHaIbHOE IPOEKTUPOBAHNUE.
[leprieHAMKYNIAp W HAKIOHHBIC: PACCTOSHHE OT TOYKHU JIO IUIOCKOCTH, PACCTOSHHE OT MPSMOW N0 TUIOCKOCTH, HPOEKIHs (UTIYphl Ha IUIOCKOCTb.
[lepneHIMKYJIAPHOCTD MIJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH IBYX IIIOCKocTel. TeopeMa o TpEX neprneHIuKyIspax.

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJl, TMHENHBIN YroJl ABYTPAaHHOTrO yriia. TpéXrpaHHbIM U MHOTOTPaHHbIE
yribl. CBOWCTBA IUIOCKUX YIVIOB MHOTOIpaHHOrO yriia. CBOMCTBA INIOCKUX U JBYTPAHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHHKH.

Buibl MHOTOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroiapHas npusma, npsMas U HaKJIOHHAs IPU3MBbl, OOKOBasi ¥ MOJIHAS IOBEPXHOCTh
npusMel. [lapamnenenunesn, npsMOYroJIbHBIN NapauleIenunes] U ero csoicrsa. Kparuaiinue myTu Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpancrBenHas teopema [ludaropa. [lupamuaa: n-yroiapHas nmupamuia, IpaBuibHas U yceu€HHas nupamuabel. CBolicTBa pédep M OOKOBBIX TpaHEei
IIpaBWIBHON nupamubl. [IpaBuibHbIe MHOTOTPaHHMKU: NIPABUJIbHAS MPU3Ma U IIPABWIbHASA IMPAMUJIA, IPABUJIbHAS TPEYTOJIbHAS IUPaMUa U TPaBUIIbHBIN
TeTpa’ap, Kyo. [IpencraBieHue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTa3Jp, JOJAEKa3Ap U UKOCAdIP.

Bbruucrienue 31eMeHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60KOBOW MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSAMON MPU3MBI,
II0MIA/1b OCHOBAHMM, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsIMON Mpu3Mbl. [1110111a16 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MUPaMU/IbI, TEOpEMaA
0 IUIOLIAN YCEYEHHOU MUPAMUIBL.

CuMMeTpHst B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHU IMPAaBUWIBHBIX MHOIOIPaHHUKOB. CHUMMETpHs B IPABWJIBHOM MHOTOIPAHHUKE: CUMMETPUS
napajuieJenuIea, CAMMETPHS IPABWIBHBIX IIPU3M, CAMMETPUS IIPABUIBHON IMTMPAMHU/IBI.

BekTopbI M KOOPAUHATEI B IPOCTPAHCTBE.

[TonsATHA: BEKTOP B NMPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTHUBOIIOIOKHO
HallpaBJICHHBIC BEKTOpBI. PaBeHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMM: CIOKEHHE U BBIUYMTAHHE BEKTOPOB, CYMMa HECKOJIBKHMX BEKTOPOB, YMHOXXEHUE
BeKTOpa Ha uncio. CBoiicTBa cioxeHust BeKTOpoB. CBONCTBA YMHOKEHUS BEKTOpa Ha ynciio. [loHsTre koMIianapHble BeKTOpbI. [Ipr3Hak KOMIUTaHapHOCTH
Tpé€X BeKTOpOB. IIpaBuino napamienenunena. Teopema o pa3noKeHUH BEKTOPA IO TPEM HEKOMILIaHAPHBIM BEKTOpaMm. IIpsmMoyroybHas cuctema KOOpIUHAT
B nipocTtpancTBe. Koopannatel BekTopa. CBsi3b MEX/1y KOOPIMHATAMHU BEKTOpa M KOOpJIMHATaMU TOYEK. YTOJI MKy BekTopamu. CKalspHOE TPOU3BEIEHNE
BEKTOPOB.

"BepoAATHOCTB U CTATHCTHKA'
I'pad, cs3HbI rpad, myTH B rpade: nukibl 1 nenu. CteneHs (BaJ€HTHOCTh) BepIIMHBL. ['padbl Ha miockocTu. JlepeBps.
CayvaiiHple SKCIIEPUMEHTHI (OIBITHI) U ClIydailHbIe COOBITHS. DeMeHTapHble COOBITUS (McX0/bl). BeposaTHocTs ciydaiiHoro coObitus. biauzocts
YaCTOThI U BEPOSITHOCTU COOBITHH. CitydaiiHble ONBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITUAMHU.
Omnepanuu Hajl COOBITUSIME: TIepeceueHue, 00beIMHEHHE, TPOTUBOMOIOXKHbIE COOBITHS. [lnarpaMmmel Diinepa. @opmysa CI0KEHUS BEPOSTHOCTEH.
VYcioBHas BEPOSATHOCTb. YMHOXKEHUE BeposTHOCTEH. JlepeBo ciydailHOro skcnepumenTta. ®opmyna mojiHoOW BeposiTHOocTH. Popmyna baiieca.
HezaBucumeblie cOOBITHS.
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buHapHbIil ciydaiiHbIi OnBIT (MCHBITaHUE), ycrex W Heynada. HesaBucumsble ucnbiTanus. Cepusi HE3aBUCUMBIX UCHBITAaHUN 10 MEPBOrO ycrexa.
ITepectanoBku u paxropuan. Yucno coueranuit. Tpeyronsuuk Iackans. @opmyna 6uaoma Herorona.

Cepus He3aBUCUMBIX HcTibITaHui beprymm. CiyqaifHblid BHIOOp W3 KOHEYHON COBOKYITHOCTH.

Canyuaitnas BenuuuHa. Pacnipenenenue BepositHocTel. Jluarpamma pacnpeaenenusi. Onepauuu Haj cilydailHbIMM BellMurnHaMu. buHapHas cioyvaiiHast
BenuumHa. [Ipumepsl pacipeneseHuil, B TOM 4nciie TeoMeTpudeckoe 1 OMHOMHUAIBHOE.

Conep:xanue 00y4yeHust Bo 2 ceMmecTpe.
""Aare0pa n HaYa1a MaTeMaTH4eCKOro aHajau3a'

Yucsia 1 BLIYUCICHUSA.

Harypanbuble u nensie uyncia. [IpumMeHeHne npu3HaKoB JEIMMOCTH LEJbIX YKcel, Hauboabmuid oOumil nenurens (nanee - HOJl) u HaumeHnbliee
obiee kpatHoe (nanee -HOK), octatkoB o moaysnto, anroputMa EBkiana 1t pereHust 3a/1a4 B LEebIX YUCIiax.

KommiekcHbie yncia. Aiaredpandeckasi ¥ TpuroHoMeTprudeckas popMbl 3aIICH KOMIUIEKCHOTO Yuciia. ApuMETHIECKUE ONEPAIIIH C KOMIIEKCHBIMA
yuciaamu. M300pakeHne KOMITJIEKCHBIX YUCell Ha KoopaAnHaTHOH mockoct. @opmyna Myaspa. KopHu n-oi ctenenu u3 KoMiuiekcHoro uucina. [Ipumenenue
KOMIUIEKCHBIX YUCEN JUIsl pelieHus (U3MIECKNX M TeOMETPUICCKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA.

Cucrema 1 COBOKYITHOCTh YpaBHEHHI U HepaBeHCTB. PaBHOCUIIbHBIE CICTEMBI M CUCTEMBI-CIIEICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHHUI C TOMOILBIO TPUTOHOMETPUUYECKON OKPYKHOCTH. Perienne TpuroHoMeTpuuecKux HepaBeHCTB.

OCHOBHBIE METO/Ibl PELICHHS ITOKa3aTEeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHbBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH pallMOHaIbHBIX, HPPALMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpuMeHeHMe ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUIO MAaTEeMaTHYECKUX 3aJad M 3aJad U3 pa3IMyHbIX 00JacTeil HayKu U peabHOU JKHU3HU,
MHTEPIIPETALMS TOTYYEHHbBIX PE3yIbTaTOB.

DyHKIUH ¥ rpaguKu.

I'paduk xomnozunuu ¢pyakuuii. ['eomerpuueckre oOpa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIAWHATHOM MIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U IPaUKH.

I'padmueckue MeToabl pelieHus: ypaBHEHHU U HepaBeHCTB. [ paduyeckue MeToAbl peleHus 3a1a4 ¢ mapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKIMN A HCCIEI0BAHUS POLIECCOB U 3aBUCUMOCTEH, KOTOPbIe BO3ZHUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHbIX
MIPEIMETOB U PEAIbHOM JKU3HH.

Havana maTeMaTH4eCKOro aHajamusa.

[IpuMeHeHne MPOM3BOTHON K MCCIICIOBAHUIO (PYHKIIMHA Ha MOHOTOHHOCTH M dKCTpeMyMbl. HaxosxieHne HanOoJbIIero 1 HanMEHBIIIET0 3HAYCHHU I
HETpPepbIBHON (YHKIIMU HA OTpE3KE.

[IpuMeHeHre TPOU3BOAHOM ISl HAXOXKACHHUS HAWIyYLIEro PEIICHNs B MPUKIAIHBIX 33a4ax, Ul ONPEACIICHUsI CKOPOCTH M YCKOPEHUS IpolLiecca,
3aJJaHHOTO (POPMYJION MK TPAPUKOM.
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[TepBoobOpazHas, ocHOBHOE CBOMCTBO 1epBooOpa3HbIX. [lepBoobpasHbie anemeHTapHbIX GyHKIuH. [IpaBuia HaxoXaeHHs TEPBOOOPA3HbIX.

Nurerpan. ['eomerpuyeckuii cMbIca HHTErpasia. Beraucnenue onpenenéHaoro uaTerpaia no gpopmyne Herorona-Jleiibnuna.

[Ipumenenue nHTerpana g HaxoXKACHUS IJI0MAAeH MIOCKUX GUTryp U 00BbEMOB r€OMETPUUECKHX Tell.

[Tpumeps! pemenuii nudepeHnnaNbHBIX YpaBHEHU. MaTeMaTHUYeCKOe MOJICIMPOBAHUE PEAIbHBIX MPOILECCOB ¢ MOMOIIBIO Ju(QepeHInatbHbIX
YpaBHEHUU.

"T'eomerpus"

Tesia BpameHus.

[ToHsATHS: LUMIMHIPUYECKAs TTOBEPXHOCTh, KOHUYECKas [TOBEPXHOCTb, cepuyeckasl IOBEPXHOCTb, 00pa3yrolue noBepxHocTel. Tena BpallleHus:
HWIMHIP, KOHYC, YCeU€HHBIM KOHYC, cdepa, map. B3anMHoe pacnonoxenune cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M3o0paxeHue ten
BpallleHUs Ha TIOCKOCTU. Pa3BépTka unnunnapa u konyca. CumMmmMerpust cepsl U mapa.

O6béM. OcHoBHBIE cBOMCTBa 00bEMOB Ten. TeopemMa 00 00bEME MPSAMOYroJlbHOTO Mapajuienenunena U ciueactBus u3 He€. OObEM mpsMoil u
HAKJIOHHOM MPU3MBbI, IUIUHAPA, TUpaMuAbl U KoHyca. O0bEM 11apa U MIapoBOr0 CErMEHTA.

Komb6unamu ten BpamieHus U MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B HMUJIMHAP, OMHCAHHAs OKoJO unuiauHapa. [lepeceuenue cdepsl u mapa c
iockocTrio. Kacanue mapa u cdepsl miockocTsio. [loHATHE MHOTOTpaHHHMKA, OMMCAHHOTO OKOJIO Cepbl, cepsl, BIMCAHHONH B MHOTOTPAHHUK HJIHA TEJIO
BpalICHUSI.

[Tnomaae MOBEpXHOCTH MUWIMHAPA, KOHYCA, TIomaab cgepsl u e€ yactei. [lomobue B mpoctpancTBe. OTHOIIEHHE 00bEMOB, TUIOIIA/IeH TOBEPXHOCTEN
no1o0HbIX uryp. IIpeoOpasoBanue nogodus, romoTeTus. Pemenne 3aay Ha MIIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/I0B.

[TocTpoeHne cedyeHUil MHOTOTPAHHUKOB M TeJ BpAIEHUS: CEYEHMs LWIMHIApa (MapajuledbHO M TEPIEeHIUKYISIPHO OCH), CEYeHHMs KOHyca
(mapannenbHOE OCHOBAaHHMIO M IPOXOJAIIEe Yepe3 BEpIIMHY), CEUYEHHs IIapa, METOJbl MOCTPOSHHUS CEYEHHWIl: METOJ CIEI0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUSA, METOJI IIEPEHOCA CEKYILEH IIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE.

Bektops! B mpoctpanctBe. Onepanun Haja BeKTOpamMH. BekTopHOe yMHOXEHHE BEKTOpoB. CBOMCTBA BEKTOPHOro yMHOXeHHs. [IpsmMoyronbHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Paznoxenue BekTopa mo 6Oasucy. KoopaumHaTHO-BEKTOPHBIM METOJ MpPH pPELICHUH
F€OMETPUYECKHX 3a/1ad.

JABuKeHHMs B IPOCTPAHCTBE.

JBmxeHus npoctpancTBa. Otobpaxenus. JBrxenns u paBeHCTBO ¢puryp. Obure cBoiicTBa ABMKEHUI. BUbl ABMKEHMI: apasuieNbHbIi epeHoc,
LEHTpaJbHAs CUMMETpPHUS, 3€pKaJIbHasi CHMMETpHUsL, TOBOPOT BOKPYT npsiMoil. [IpeoOpazosanus mogoous. [Ipsmas u cdepa Ditnepa.

"BeposITHOCTH M CTATHCTUKA'

CoBMecTHOE paclpeiesieHUe IByX Ciay4yailHbIX BelnyuH. He3aBucumMble cilydaiiHble BETUYHUHBI.

MaremMaTnueckoe 0XxuJaHie CIIy4ailiHOM Beln4uHbI (pacnpeaeneHus). [lpumepsl npuMeHeHns: MaTeMaTH4YEeCKOT 0 0’KUAAHUS (CTpaXxoBaHUE, JOTepes).
MaremaTrueckoe OXHJIaHHEe OMHAPHOM CiydailHOM BeTMUMHBI. MaTeMaTHYeCKOe OXXHJAHUE CYMMBI CIyYalHBIX BEJMYMH. MaTeMaTHUeCKOe OXKUJIaHue
reOMETPHUECKOro 1 OMHOMHUAIBHOTO paclpeieeHni.

Jlucriepcust ¥ CTaHIAPTHOE OTKJIOHEHHUE CIy4ailHOW BelMW4HMHBI (pacnpeneneHus). Jucnepcus OuHapHON ciyyailHON BenMuuMHBL. MaremaTtndeckoe
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OXKUJAHHE TMPOM3BEICHUS W JUCIEPCUS CYMMBbl HE3aBUCHMBIX CIIy4alHbIX BeJWYMH. Jlucmepcus ¥ CTaHIApPTHOE OTKJIOHEHHE OMHOMHAIBHOTO
pacnpezenenus. Jlucnepcust U CTaHAAPTHOE OTKIOHEHUE T'€OMETPUUECKOI0 PACIIpEACICHUS.

HepasenctBo UeOnmméBa. Teopema UeOwiméBa. Teopema bepuymnu. 3akoH 00abIux yrcesl. BeibopouHblii MeTos uccieqoBanuii. BeioopouHbie
xapakTepucTuku. OIIEHNBaHNE BEPOSTHOCTU COOBITHS IO BRIOOPOYHBIM JaHHBIM. [[poBepKa MPOCTEHIINX THITOTE3 C MTOMOIILIO0 U3YYCHHBIX PaclpeIeIcHUH.

HenpepsiBHble citydyaiinbie BennuuHbl. [Ipumepsl. DyHKIMS IIIOTHOCTH BEPOSITHOCTH pacupeieieHus. PaBHoMepHOe pacpeieiieHUue U ero CBOMCTBA.
3ajaud, TPUBOASIINE K MMOKAa3aTeIbHOMY paclpeliefieHUI0. 3aJaud, MPUBOAAIINE K HOpMaJbHOMY pachpeneiieHrio. OyHKIMS MIOTHOCTH BEPOSTHOCTH
MOKAa3aTeIbHOr0 pachpesesieHus, (QYHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAlIbHOTO pactpeaencHus. DyHKIMSA MIOTHOCTHM U CBOMCTBA HOPMAJIbHOTO
pacupeneneHus.

[TocnenoBarenbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITHIA. 3a1aun, MpUBOAAIINE K pactpenenenuto [lyaccona.

KoBapuanmst aByx ciy4aiiHbix BenuduH. Koaddumment nunHeiHoN koppensuuu. CoBMECTHbIC HAONIOACHHS JBYX BEIHYUH. BBIOOPOYHBIN
ko3 dULIMEHT Koppessaun. Paznidre Mexxay THHEHHOM CBA3bIO U MPUYMHHO-CIIEICTBEHHOU CB3b10. JIMHEelHas perpeccusi, MeTOl HAUMEHBIINX KBaJpaToB.
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2.3. Temaruueckuii miiaH ydueoOHoro npeamera «Maremarukay (yriy0JeHHbIH YPOBEHb)
HamumenoBanue pasie;ios u Tem Copepxxanne yueOHOro MaTepuaJa (OCHOBHOE U npoq)eccn(“manbno-opneHTnpOBanﬂoe), Oo0vem | ®opmupyemble
JIa0opaToOpHbIe U NPAKTHYECKHE 3aHATHUS, IPUKJIATHOH MOAYJ/Ib (IPH HATUYUM) 4acoB KOMIIeTeHLIMH
1 2 3 4
1 cemecTp 112
Paznen 1. 12
IloBTOpEHME KYpCca MATEMATUKH OCHOBHOM HIKOJIbI

Tema 1.1 Copepxanne yueOHOTO MaTepuala JI1-J134;
Ienpe u 3agaun MaTeMaTUKHA IpH | ba3oBble 3HaHMS W YMEHUS 10 MaTeMaTWKe B NPO(ECCHOHAIBHON M B IOBCEIHEBHOM 1 M1-M56;
OCBOCHMH CIICIITMAJIBHOCTH JCATECIbHOCTH. I11-I114

KombOuHIpOBaHHOE 3aHATHE 1

Cmapmosas OuacHocmuxa (6X00HOU Koumponws). OyeHka 20MOBHOCMU K O00yYeHUr0 (MOouKu

omcuema) 015 OYeHKU OUHAMUKYU 00PA308AETLHBIX OOCIUICEHUL, CHOPMUPOBAHHOCTNU YHeOHOT OK-01, OK-02,
Tema 1.2 ()Ce(;qnn;f)];?:g;? }Lflt.le6H0r0 Marepuaia RO
Uucna u BLIYMCIIEHUS. | JIeHCTBUS HA/ OJOKUTEIFHBIMU U OTPHULIATEIEHBIMH YHCIaAMH, OOBIKHOBEHHBIMH U JIECITHYHBIMU oK (())512_(31; 0o
BripaxkeHnus u npeoOpazoBaHus JIpoOsIMHU.

JeiicTBust co creneHs My, GOPMYJIIbI COKPAILIEHHOTO YMHOKEHHSL.

[IpakTuueckoe 3aHsTHe 2

ApudmeTrnueckre AeHCTBHS HaJl YUCIIAMH.

JeiicTBust Haj TIPOOSMH.

CpaBHEHHE YHCIOBBIX BbIPAKEHHH.
Tema 1.3. IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE CO/IePKaHUe (CoAep:KaHNe NPUKJIATHOT0 MOXYJINA)
I'eomeTpus Ha MITOCKOCTH Bunp! miuockux GuUryp u ux miomaib.

[IpakTHKO-OpHEHTHPOBAHHBIE 33/1a4H B KYpCe TeOMETPUH Ha MIIOCKOCTH.

IIpakTudeckoe 3aHsTHE 2
Tema 1.4 Conepxanue yu4eOHOro MaTepuaa
[IporieHTHBIE BHIYMCIICHUS [IpocThle mpoLeHTHl, pa3Hble croco0bl MX BeIYHMCIeHHUs. CI0XKHbBIE TPOICHTHI.

IpakTHYecKOe 3aHATHE 2
Tema 1.5 CopepxaHue yueOHOIro Marepuasa
VpaBuenns M HepaBeHCTBa. | JIuHelHbIe, KBaapaTHbIe, NPOOHO-TMHEHHBIE ypaBHEHUS M HepaBeHCTBAa. CHOCOOBI pemeHus
Cucremsbl ypaBHEHHHA CHCTEM JUHEHHBIX ypaBHEHUN. CHCTEMBI IMHEWHBIX HEPaBEHCTB.

IIpakTraeckoe 3aHsITHE 2
Tema 1.6 CopeprxaHne yueOHOIo Marepuaa
BxonHoil KOHTpONb Brruncniennst u npeobpa3oBanusl. YpaBHEHHUs M HepaBeHCTBA. [ eoMeTpHs Ha MIOCKOCTH.

KonTtpossnas padota. O000IATh U CHCTEMAaTH3UPOBATh YUSOHBII MaTepHall. 2
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Paznen 2 16
IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE
Tema 2.1. Copepxanue yueOHOTO Marepuana JI1-J134;
OcCHOBHBIE nousaTus | Ilpenmer crepeoMerpuu. OCHOBHBIC IOHATHSA (TOYKA, NpsMas, IHIOCKOCThb, IPOCTPAHCTRBO). MI1-MS56;
crepeomerpur.  Pacnonoxxenne | OCHOBHBIE aKCHOMBI CTepeoMeTpuHd. llepecekaromiuecs, NapajuielbHbIC W CKPEIIUBAIOIINECS T11-I114
OPSMBIX U TUIOCKOCTEH npsimble. [Ipu3Hak M CBONCTBO CKpelIMBAIOMIMXCA MpsMBbIX. OCHOBHBIE MPOCTPAaHCTBEHHBIE
ﬁﬂfyg’m- ; OK-01, OK-03,
OMOWHUPOBAHHOE 3aHSTHE : ;
Tema 2.2. Copepxkanne yueOHOTO MaTepuala OF-04, K07
[TapannensHOCTH npsMelX, | [lapannensHble mpsiMast U iockocts. Onpenenenue. [IpusHak. CBoiicTBa (C 10Ka3aTEIbCTBOM).
IIPSIMOM M INIOCKOCTH, IIIOcKocTer | IapamnensHbie iockoctu. OnpenencHue. [Ipusnak. CroiicTBa (¢ 10Ka3aTebeTBOM). TeTpasap u
ero aneMmeHthl. [lapamnenenunen u ero anemeHTbl. CBOWMCTBA MPOTHUBOIOJNOXKHBIX TpaHedl u
Jnuaronaned napamienenunena. Ilocrpoenue ceuenuil. Pemenue 3anay.
KomOuHnpoBaHHOE 3aHsTHE 4
Tema 2.3. Ilepnenaukymnsaprocts | ConepkaHue yueOHOTO MaTepraa
OpAMBIX, NPAMOH M IIOCKOCTH, | [lepreHauKyssipHble TpsiMbie. [lapaenbHble MpsiMble, TMEPHCHAMKYJISAPHBIE K IUIOCKOCTH.
TUTOCKOCTEH [lpu3HaK TeEpIEeHANKYIAPHOCTH TPsSMOW W IUIocKocTH. JlokazartenscTBO. lleprneHaukynsp u
HakJIOHHas. [lepneHaukyispHble IUIOCKOCTH. IIpHM3HAaK NEpHEHIUKYISIPHOCTH IIJIOCKOCTEH.
JokazarenbcTBo.
PaccrostHus B TpOCTpaHCTBeE.
KoMOuHIpOBaHHOE 3aHSTHE. 4
Tema 2.4. Copepxanue yueOHOro Marepuaa
Teopema 0 Tpex | Teopema o Tpex nepneHarKynsapax. Jloka3zarenbcTBO. Yo MEXAY MPSIMOM U TNIOCKOCTHIO.
MEPIICHINKYIISpax YT0oa MeXay TIOCKOCTSMHU.
KoMOunnpoBaHHOE 3aHATHE 2
Tema 2.5. IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE CO/IePKAHUE (COoep:KaHNe MPUKIATHOTO MOXYJIA)
ITapamensHele, Akcuombl ctepeoMeTpuu. lleprneHanKyIsIpHOCTh MPAMOM M IUIOCKOCTH, MapajuIeIbHOCTh ABYX
NepIeHIUKYISIPHBIE, NPSMBIX, NEPIECHANKYISIPHBIX IOCKOCTH, NEPICHAUKYJIIPHOCTD INIOCKOCTEH.
CKPCIIUBAIOIIUCCS TIPSIMBIC [IpakTHdeckoe 3aHsATHE 2
Tema 2.6. Copeprxanue yueOHOIro Marepuaa
Pemenne 3amau. Ilpsamele 1 | PacmonokeHre NpsMBIX U IIOCKOCTEH B pocTpancTBe. [lepneHuKyIsIpHOCTD U TapauIeIbHOCTh
IUIOCKOCTH B ITPOCTPAHCTBE IpsSIMBIX U TUIOCKOCTed. CKpeluBaronyecs npsiMble.
Kontpossnas padora. O0001AaTh U CHCTEMAaTU3UPOBATh YUSOHBIH MaTepHall. 2
Paznen 3. 12

KOOle](lHaTLl 1 BEKTOPbI

Tema 3.1

| Conepsxanue yuebHOro MaTepuana
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JlexapToBhl KOOPJMHATHI B | JlekapToBbl KOOpAMHATHI B MpocTpaHcTBe. [Ipocrteiiine 3amaun B KoopauHaTax. PaccrosiHue JI1-J134;
MPOCTPaHCTBE. Paccrosinue | MexIy ABYMS TOUKaMH, KOOPIUHATHI CEPEINHBI OTPE3Ka. MI1-M56;
MEXT JIBYMSI TOYKAMH. -
Ko Op,I}[/I/IHaTI:I C(Zpe,Z[I/IHLI oTpesKa. KomOuanpoBanHOE 3aHATHE. 4 Hﬂ-g;‘g
Tema 3.2 Copep:xkanne yueOHOTO MaTeprala
BekTopsl B ipocTpaHCTBE. Bekropsr B mpoctpancTBe. ClokeHHE W BHIUMTAHWE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHUCIIO. OK-02. OK-03
VYron MEXITy BekTopaMu. | Kommnanapuele BekTopbl. CKalsipHOE MPOM3BEICHHE BEKTOPOB. PasznoxkeHne BEKTOpa MO TpeM OK-0 4’ OK-O7’
CkaisipHoe IIPOU3BEJICHUE | HEKOMIUTAaHAPHBIM BekTopaM. KoopaWHATBI BEKTOpa, CKAIAPHOE IPOU3BENECHHE BEKTOPOB B ’
BEKTOPOB KOOPJMHATAX, YroJd MEXJIy BEKTOPAaMH, YroJl MEXAY IpsMOM M IIJIOCKOCTBIO, YIOJl MEXIY

TUIOCKOCTSIMH.

KombOuHIpOBaHHOE 3aHATHE 4
Tema 3.3 IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COlep:KaHue (Colep:KaHue NPUKJIATHOT0 MOYJIs1)
[TpakTuKO-OpHEHTHPOBAHHBIE KoopamnathHass 1iockocT. Brerumcnenwe  paccTOsSHMA ¥ TUIOMAAEH Ha  IIOCKOCTH.
3a7aun Ha KoopauHaTtHoOM | KonnyecTBEHHBIE pacyeThl.
TUIOCKOCTH [TpakTHdeckoe 3aHsITHE 2
Tema 3.4 Copnepxanue yueOHOro Marepuana
Pemenune 3amad. Koopaumuatel u | JlekapToBBl KOOPAMHATHI B MPOCTpaHCTBE. BekTophl B mpocTpaHcTBe. CIOXKEHHUE W BBIYMTAHUE
BEKTOPHI BEKTOPOB. YMHOXEHHE BeKTOpa Ha umciio. KoMruianapHbie BeKTOphl. CKaIsipHOE TPOU3BEICHUE

BEKTOpOB. Pa3znoxkeHne BeKTOpa MO TpeM HEKOMIUIaHApHBIM BekTopam. [Ipocteiimme 3amaum B

KoopanHaTaX. KoopIauHATBI BEKTOpa, PACCTOSHUE MEXIy TOYKAMH, KOOPAMHATHI CEPEIUHBI

0Tpe3Ka, CKAIPHOE MPOM3BE/ICHHE BEKTOPOB B KOOPJMHATAX, YrOJl MEXIY BEKTOpPaMH, Yroi

MEXY IPSMOH | TWIOCKOCTBIO, YTOJI MEX/TY TNIOCKOCTSMHU.

KonTtponbenas padora. O000mAaTh U CHCTEMaTH3NPOBATh YI€OHBIA MaTepHaIL. 2

Paznen 4. 26

OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckne GyHKIUHA
Tema 4.1 Cojneprkanue yueOHOro MaTepuala JI1-J134;
Tpuronomerpuueckne QyHkumu | Paguannas Mepa yria. [1oBOpOT TOYKHM BOKpPYr Hauyaina kKoopaunar. OIpejelieHHe CHHyca, M1-M56;
IPOM3BOIBHOTO  yIWIa, 4YHMCJA. | KOCUHYCa, TaHT€HCa W KOTaHTeHca. 3HAaKW CHHyCa, KOCHHYCa, TaHT€HCa U KOTaHTeHCa II0 T11-T114
Pagnannas u rpaxycHas Mepa | 4eTBepTsAM. 3aBUCHMOCTb MEXKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJIHOTO M TOTO Iyl-Myl9
yria e yria.

KomMOunnpoBaHHOE 3aHATHE 2 OK-01, OK-02,
Tema 4.2 Conepxanue yueOHOro Marepuana OK-03, OK-04,
OcHoBHBIE TpUroHOMeTpHYecKue | TpuroHomerpuueckue Toxaectsa. CHHYC, KOCHHYC, TAHT'€HC M KOTAHT'€HC YTJIOB 0, ¥ - 0. DOpMYIIbI OK-05, OK-06,
TOXKECTBA. NIPUBEACHUSI. OK-07
DopMyIBl TPUBEICHUS KomOunnpoBanHoe 3aHsTHE. 4

Tema 4.3

Coneprxanne yaeOHOTO MaTepraia
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CuHyc, KOCUHYC, TAaHT€HC CYMMBI
Y pa3HOCTH JBYX YIJIOB

CHHyC U KOCUHYC IBOMHOTO yTia.
@DopMyIibl HOJIOBUHHOTO yIiia

Cymma u pa3HocTh cuHycoB. CymMMa B pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC ABOWHOTO yTJa.
DopmMynel TONOBHHHOTO yria. [IpeoOpa3oBaHUs CyMMBI TPUTOHOMETPHUYECKMX (YHKIHMHA B
NpoU3BelIcHHEe W MPOU3BEACHUS B CyMMYy. BrIpakeHHe TpUTOHOMETpHUECKHX (YHKIUH depe3
TAQHTE€HC TIIOJIOBUHHOTO aprymeHra. [IpeoOpa3oBaHus MpPOCTEHIINX TPUTOHOMETPUYECKUX
BBIPAKECHUN.

KomOunnpoBaHHOE 3aHsTHE.

Tema 4.4
OyHKunn, uX cBoicTBa. CriocoOs
3afaHusl QyHKIMH

Cojneprkanue yueOHOTO MaTepuaia

OO6nmacTh onpeieNleHus 1 MHOXKECTBO 3HaueHuH pyHKiuil. YETHOCTE, HEYETHOCTD, IEPUOTUIHOCTD
dhynakmii. CiocoOsI 3a1aHus QYHKITHIA.

KomOuHMpOBaHHOE 3aHATHE

Tema 4.5
TpuroHomerpuieckre QyHKINH,
WX CBOMCTBaA U TpaduKu

Coneprkanue yueOHOro MaTepuaia

OO0macTe oOIpeneNeHdss W MHOXECTBO 3HAYeHWH TpUTOHOMETpHuecknX (yHKnui. YETHOCTH,
HEYETHOCTD, IEPUOTMIHOCTDh TPUTOHOMETpUYEeCKX (yHKIHNA. CBO¥CcTBa U TpaduKku GyHKIHNA y =
COS X, Yy =Sin X, y =tg X, y = ctg Xx.

KomOuHupoBaHHOE 3aHsTHE.

Tema 4.6
IIpeobpazoBanue rpaduKoB
TPUTOHOMETPUYECKUX (PYHKITUHA

Copnepxanue yueOHOro Marepuana

Cxarue " pacTspkeHHe TpaduKoB TPUTOHOMETPUYECKUX (QYHKLUH.
[Tpeobpa3zoBanue rpaUKOB TPUTOHOMETPUIECKUX (DYHKIIUH.

HpaKTI/I‘IeCKOG 3aHATHC

Tema 4.7
Onucanre  MPOW3BOJICTBEHHBIX
MPOIIECCOB ¢ TIOMOIILIO IPa(UKOB
hyHKIMI

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IePKAHUeE (CoAep:KaHNEe NPUKJIATHOT0 MOXYJISA)

Hcnonp30BaHKuEe CBOMCTB TPUTOHOMETPHUYECKHUX (PYHKIMH B MPOEeCCHOHATBHBIX 3a/1a4aXx.

HpaKTqucxoe 3aHATHC

Tema 4.8
OOpatHble TPUTOHOMETPHUYECKHE
(hyHKIUH

Conepxkanue yueOHOro Marepuana

Ob6patHbie Tpuronomerpuieckue QyHkuu. Mx cBoiictBa u rpa k.

KombuamnpoBanHoe 3aHsTHE.

Tema 4.9 Tpuronomerpudeckue
YpaBHEHUS U HEPABEHCTBA

Coneprkanue yueOHOro MaTepuasia

VYpaBHeHHe cOos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKMX YPABHEHHH OCHOBHBIX THIOB: IPOCTEUIINE TPUTOHOMETPHUECKUE
ypaBHEHUS, CBOSIINECS K KBaJPaTHBIM, pelllaeéMble pa3ioKeHHeM Ha MHOXKUTENH, OJJHOPOTHBIE.
IIpocTeiiine TPUroHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 4.10 Conepxanue yueOHOro MaTepuana

Cuctembl  TpuroHomerpudeckux | CHCTEMBI IPOCTEHIIINX TPUTOHOMETPHUIECKUX YPABHEHHUIHA.
ypaBHEHUH KombuaMpoBaHnHOE 3aHATHE.

Tema 4.11 CopeprxaHne yueOHOIo MaTepuaa
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Pemenue 3aja4. ocHOBHI | [IpeoOpazoBanue TPUTOHOMETPHUECKUX BHIPAKEHUH. PelieHne TpUroHOMETPUIECKUX ypaBHEHHH
TPUTOHOMETPHH. Y HEPaBEHCTB B TOM YHMCJIE C UCTIOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpudeckue GyHKIIUN KonTtponbeHas pabora. O000IAaTh U CHCTEMAaTU3UPOBATh YYCOHBINH MaTepUAIL. 2
Paznen 5. 26
KoMmiekcHble Yucaa
Tema 5.1 Coneprxanne yaeOHOro MaTeprana JI1-J134;
KommnekcHsle uncna [Tonsitne kommuiekcHoro umcna. ComnpspkeHHbIE KOMIUIEKCHBIC 4YHCa, MOLYJIb U apryMEHT MI1-MS56;
KOMIUIEKCHOTO  ymcnma. @Dopma  3amuwich  KOMIDIEKCHOTO — 49uciia  (TeoMeTpudecKas, T11-T114
TPUTOHOMETpUYecKas, anredpandeckas). ApudMeTHIeCKre TeHCTBUS C KOMIUIEKCHBIMH YUCIIaMU Iy1-Iy19
KomOuHnpoBaHHOE 3aHsTHE 2
Tema 5.2 CopepxaHue yueOHOTro Marepuaia OK-01, OK-02,
[Ipumenenue KOMIUIEKCHBIX | BEIOTHEeHHe pacueToB ¢ TOMOIIBI0 KOMIUIEKCHBIX 4Hcenl. llpuMepsl WMCTONB30BaHHA OK-03, OK-04,
qucen KOMIUIEKCHBIX YHCEeT OK-05, OK-06,
IIpakTnueckoe 3anaTue. O000ATL U CHCTEMATU3UPOBATh y4EOHbINH MaTepUal. 4 OK-07
Pazpean 6. 26
IIpousBoanas GpyHKINH, ee IPUMeHEeHHE
Tema 6.1 Copepxanue yueOHOro Marepuasia
[TonsTue npou3BOAHON. | OnpenenieHue YUCIOBOM TMOCIEIOBATEILHOCTH M CIOCOObI ee 3amaHus. CBOWCTBA YHCIOBBIX
Dopmyisl " IIpaBMiIa | mocienoBaredbHOCTe. OnpenerneHue Tmpepena IOCIEI0BaTENbHOCTH. BEIUKCIeHne TpeenoB
mudhepeHInPOBaHUS nocienoBatenibHocTed. [lpeaen ¢yHkuum Ha OeckoHeuHocTH. [Ipenen (QyHKIMM B TOYKE.
[Ipupamenne aprymenta. llpupamenue pyHkmy. 3a1a9u, MPUBOSAINNE K TIOHATHIO TPOU3BOIHOM. JI1-J134;
Onpenenenne Npou3BOIHON. AJITOPUTM OTBICKAHUS IPOU3BOJHOM. M1-M56;
KombuanpoBanHoe 3aHsTHE 2 M1-I114
Tema 6.2 CopepxaHue yueOHOIro Marepuasa ITyl-ITy19
ITpousBoanbie cymmbl, pasHoctd | Dopmyisl auddepeniposanus. [Ipasuia aud bepeHIpoBaHus.
MPOU3BEACHUS, YACTHOTO KomOunnpoBanHoe 3aHsTHE 4 OK-01. OK-02
Tema 6.3 Cozieprxkanne y4eOHOro Marepuaia OK-O3, OK-0 4
IIpousBoaHsie Onpenenenue ciaoxHoi ¢yHknuu. [Ipon3BojHas TpuroHoMeTpruecknx QyHKImA. [IponsBoaHas OK—OS, OK—06’
TPUTOHOMETPHUYECKNX (QYHKIMH. | CIIOXKHOM (QYHKIIHU. 012_07 ’
IIpoussonnas cnoxHoi pynkuun | KoMOMHMPOBAaHHOE 3aHSTHE. 2
Tema 6.4 Copnepxanue yaeOHOTO MaTepuana
TlonsTne 0  HENMPEPBIBHOCTH > > >
by, MeTos HHTEpBaIo [Monstne wempepbiBHOW (¢QyHKIMU. CBolicTBa HenpepblBHOW (QyHKIUH. CBSI3b  MEXIY
HETPEPHIBHOCTHIO U UG HEPEHIINPYEMOCTBIO (PYHKIMU B TOUKE. AJITOPUTM PEIICHUS] HEPABEHCTB
METOJOM HHTEPBAJIOB.
KomMOunnpoBaHHOE 3aHATHE 2
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Tema 6.5
l'eomerpuyeckuii u (UINUECKUIA
CMBICJI IIPOU3BOAHOM

Copep:xkanne yueOHOTO MaTeprala

I'eomeTpryecknii CMBICT MPOW3BONHONW (YHKIMU — YIIIOBOH KOI(QUIMEHT KacaTelbHOH K
rpadpuKy QYHKOMM B TOYKE. YpaBHEHHE KacaTelbHOW K TpaduKy QYHKIUH. AJTOPUTM
COCTaBJICHHsI YpaBHEHUS KacaTelbHOH K rpaduky QyHkunn y=f(x)

KomOuaMpoBaHHOE 3aHATHE.

Tema 6.6
DU3NYECKUI CMBICIT OPOU3BOAHOMN
B TIpOo(heCCHOHANBHBIX 3aj]adax

ConeprkaHue yueOHOro MaTepuaia

dusnueckuii (MEXaHUUECKHI ) CMBICI TIPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHH t:
v=>S'(t).

[IpakTHyeckoe 3aHITHE

Tema 6.7
MoHOTOHHOCTh (GYHKIUH. ToukH
JKCTpeMyMa

Copneprkanne yaeOHOTO MaTepraa

Bospactanne u yObiBaHME (YHKIUH, COOTBETCTBHE BO3pAcTaHUsl W YObIBaHMs (YHKIUH 3HAKY
npou3BoAHOU. IloHSATHE NTPOM3BONHOM BBICIIErO TMOPSIAKA, COOTBETCTBHUE 3HAaKa BTOPOH
MPOU3BOJHO BBITYKJIOCTH (BOTHYTOCTH) (DYHKIHMH Ha OTpe3Ke. 3a1aul Ha MaKCUMYM 1 MUHUMYM.
[ToHsiTHE acHMNTOTHI, CIOCOOBI WX OIpENeNCHHs. AJNTOPUTM HCCIEAOBaHUS (QYHKIUH |
MIOCTPOCHUS ee TpaduKa ¢ MOMOIIBI0 TPOU3BOAHON. JIpoObHO-nuHelHasE GyHKIUS

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 6.8
Uccnenosanne hyHKIMI 51
MOCTPOCHHUE rpaUKOB

Conepxanue yueOHOro Marepuaa

HccnenoBanne QyHKIMHM HA MOHOTOHHOCTB M ITOCTPOCHUE TPaduKOB.

KoMOuHUpOBaHHOE 3aHITHE

Tema 6.9 HawuGombiree u
HaVMEHbIIIee 3HAYCHUS QYHKIMN

Cojneprkanue yueOHOro MaTepuasia

Haxoxxnenne HamOONbIIEro W HAWUMEHBIIETO 3HAYeHUH (QYHKUMH, HOCTpoeHHEe TIpaduKoB
MHOTOYJICHOB C HCIIOJIb30BAHUEM allllapaTa MaTeMaTH4ecKoro aHajamusa.

KomOuHMpoBaHHOE 3aHsTHE.

Tema 6.10
Haxoxneune OIITUMAIBLHOTO
pe3ynbTraTta c IIOMOIIIBIO

HpOI/I3B021HOI71 B IMPaKTUYCCKUX
3agadax

HpO(I)ECCHOHEIJ[I)HO-OPI/ICHTI/IPOBaHHoe CoACpPKaHue (cozlepmalme MPUKJIATHOT0 MOlIy.]'[fl)

Haumensbiiee 1 HauboJIbIIIee 3HAUCHUE q)YHKI_[I/II/I

HpaKTI/I‘ICCKOG 3aHATHC

Tema 6.11
Pewienne 3amau. IlpousBonnas
(byHKIWY, ee MpUMEHEHHE

Copepxanne yueOHOTO MaTepuala

®opmynel 1 ipaBuia quddepennuposanus. Mcenenosanve QpyHKIHI ¢ TOMOIIBIO TIPOU3BOTHOM.
Hawnbonpiee 1 HanMeHbIee 3Ha4eHUs QYHKIHH.

KonTponbHas pabora. O6001IeHE U CHCTEMAaTH3aIHs 110 TeMaM

Cemecmpoguiti KOHMPOb

Obobuwams u cucmemamusuposams y4eOublil Mamepua.
Packpwisams codeporcanue 60npocos no 3a0aHHOU memamuxe.
Buvinoaname npakmuueckue 3a0anus no 3a0aHHOU memamuxe.

2 cemecTp
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Paznen 7.
MHOrorpaHHUKH U TeJIa BpalleHus

36

Tema 7.1 Conepxanne yaeOHOro MaTepuana
Bepiunsl, pebpa, rpany | [loratne MHOrorpaHHuKa. Ero smemMeHTHI: BepmmHbI, pebpa, rpanu. Jwaronamp. CedeHme.
MHOTOI'PaHHHUKA Beinykiible ¥ HEBBIIYK/Ible MHOTOIPAHHUKH.

KomOuHnpoBaHHOE 3aHsTHE. 2
Tema 7.2 Conepxanne yaeOHOro MaTepuana
Ilpusma, ee  cocraBnsromue, | [Tonstue mpusmbl. Ee ocHoBanust u GokoBbie rpaHu. Beicota mpusmbl. [IpsiMas ¥ HakJIOHHAs
ceuenue. llpamas u npasunbHas | mpusma. [IpaBunbHas npusma. Ee ceyenme.
MPU3MBI KomOuHMpOBaHHOE 3aHATHE. 2
Tema 7.3 CopepxaHue yueOHOTro Marepuaia
[Mapannenenunen, ky6. Cedenwe | [Tapamienenurnesn, CBOWCTBA MPSIMOYTOJBHOrO —Mapawienenumnena, kyd. CedenHuwe KyoOa,
KyOa, mapasienenumeaa napaJuresenuIeaa

KombOuHMpOBaHHOE 3aHATHE 2
Tema 7.4 CopepxaHue yueOHOTro Marepuasia
IImpamupa, ee cocrasigoomue, | [Tupamuna u ee anemenTsl. Ceuenue nupamuibl. [IpaBuibHast nmupamuia. Y cedeHHas TUpaMUIa.
ceuenue. IIpaBuibHas MUPaMUIA. | KoMOGMHMPOBAHHOE 3aHATHE. 2
YcedeHHas nmupaMuia
Tema 7.5 Copepxanue yueOHOro Marepuaa
bokoBas u monHas nmoBepxHOCTH | ITnoraap OOKOBOMW M MOJHON MOBEPXHOCTH MTPU3MBbI, TUPAMU/IBL.
IPU3MBI, TUPAMH]IBI KomOuHMpoBaHHOE 3aHsATHE 2
Tema 7.6 Conepxanue yueOHOro Marepuana
CummMmeTpus B KyOe, | CHMMeTpHsi OTHOCUTENBHO TOYKH, MPAMO, miockocti. CuMMeTpHsi B KyOe, mapajienenumne/e,
napajuiesenuIee, [IpU3ME, | mpU3Me, MUPaMUJIe.
nMpaMuie KoMOMHHPOBAHHOE 3aHATHE 2
Tema 7.7 IIpodeccnonabLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (CoAepxKaHNe MPHKJIATHOT0 MOAYJIsI)
[Tpumepsr CUMMETpHi B | CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.
npodeccrn IIpakTHueckoe 3aHsTHE 2
Tema 7.8 CopepxaHue yueOHOIro Marepuasa
ITpaBunbHEIE MHOTOrpaHHMKH, MX | [ToHsTHE paBHIBHOIO MHOTOrpaHHKHKa. CBOMCTBA NPaBHIBHBIX MHOTOTPAHHUKOB.
CBOICTBa IIpakTuueckoe 3aHsTHE 2
Tema 7.9 Coneprxanne yaeOHOTO MaTepraia
Humuanp, ero cocrasimsatomue. | [umuanp u ero snementhl. CeueHne muinHApa (TIapajulelbHOe OCHOBAaHWIO U ocH). Passeprka
Ceuenue nuIHHApa LWIMHApA.

KomOunnpoBanHoe 3aHsTHE. 2

Tema 7.10

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE CO/IePKAHUE (COoep:KaAHNEe NPUKJIIATHOTO MOXYJINA)

JI1-J134;
M1-M56;

-4
IIyl-ITy19

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Konyc, ero cocrasmatomue. | Konyc n ero snementsl. CeueHne KOHyca (TapajuleIbHOE OCHOBAaHHIO U IPOXOISIIEe depe3
Ceuenue KoHyca BEpLINHY), KOHUYECKUE ceueHus. Pa3BepTka KoHyca.
KomOunnpoBaHHOE 3aHsTHE. 2
Tema 7.11 Copeprxkanne yueOHOTO MaTeprana
Vcedennnlii  koHyc. Ceuenue | Vcedennsiii KoHyc. Ero oOpasyromias u Beicota. CeueHne yceueHHOro KOHyca
YCEYEHHOT0 KOHYyCa KomOnHMpoBaHHOE 3aHsTHE 2
Tema 7.12 Copepxanue yueOHOTO MaTrepuaia
lap u chepa, ux ceyeHus [ap u chepa. Bzanmuoe pacnonoxenue chepsl u muockocTd. CedeHue miapa, chepsl.
KombOuHIpOBaHHOE 3aHATHE 2
Tema 7.13 Copep:kanne yueOHOTO MaTepuala
IlonsTue 06 oObeme Tena. | [Toustue 06 oObeme Tena. O6beM KyOa U MPSIMOYTOJIbHOTO Mapamtenenuneaa. O0beM MPU3MbI 1
OtHomeHne 00BEMOB MOJOOHBIX | mumHApa. OTHOMEHHE 00HEMOB MOTO00HBIX TEIL.
Ten KombOuHMpOBaHHOE 3aHATHE. 2
Tema 7.14 Copeprxanne yueOHOTO MaTepuala
O0BeMBI u IUIOIIA U v
N O6wembl nupaMuabl U KoHyca. O0beM mapa. [1nomaay noBepxXHOCTEH Tel.
MIOBEPXHOCTEH Tel
KomOuHMpoBaHHOE 3aHsTHE 4
Tema 7.15 Copepxanue yueOHOro Marepuaa
Kom6uHanuu MHororpaHHukoB ¥ | KoMOMHAIIMK T€OMETPHUYECKUX TEJL.
TeJI BpaLleHUs [IpakTrueckoe 3aHsTHE 2
Tema 7.16 Copepxanue yueOHOro Marepuasa
I'eomerpuueckue koMOMHaLMK Ha | Mcronp30BaHHEe KOMOMHAIM MHOTOIPAHHUKOB U TEJ BPAICHUS B MPAKTHKO-OPHEHTHPOBAHHBIX
NPaKTUKE 3aJadax.
[IpakTUyeckoe 3aHsiTHe 2
Tema 7.17 Copepxanne yueOHOTO MaTepuala
Pemenne 3amad. MHororpanHuky | OObEMBI M IIOIIA/IU TIOBEPXHOCTH MHOTOIPAHHUKOB M TEJI BPAIICHUSI.
U TeJla BpallCHUs KonTtposbHas pabora. O000IIeHE U CHCTEeMAaTH3aIIUs 110 TEMaM 2
Pazpgen 8. 14 T1-J134:
IlepBooOpa3Has (pyHKINH, ee IPUMEHEHHE M1-M5 6’
Tema 8.1 CopeprxaHue yueOHOIro Marepuaia 1-II1 4’
[epBooOpazHas GbyHKIuK. | 3amaya 0 BOCCTAHOBIICHUH 3aKOHA JIBHKEHHUS 110 M3BECTHOM CKOPOCTH. [TOHATHE HHTETPUPOBAHHS.
IpaBuna HaxoxaeHus | O3HaKOMJICHUE C TIOHSITHEM MHTErpaia v nepBooOpasnoit ans Gpynkumu y=f(x). Pemenue 3agay Ha Iy1-Iy19
epBOOOPa3HBIX CBSI3b MEPBOOOPA3HONM M €€ MPOM3BOAHOM, BBIYMCICHUE MEPBOOOPa3HON A JaHHOW (QYHKIHH.
Tabmuma ¢opMyn Ul HaXOXKICHHS TEepBOOOpa3HBIX. V3ydeHwe mpaBwiia BBIYMCICHUS OK-01, OK-02,
IepBOOOPa3HOI. OK-03, OK-04,
KomOunnpoBanHoe 3aHsTHE. 4 OK-05, OK-06,
Tema 8.2 Copepxanne yueOHOTO MaTepuana OK-07
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IInomans KPUBOJIMHEHHOMN
Tpaneuuu. @opmyna Herorona —
Jleiibnuna

3agadu, NPUBOIAINME K IIOHATHUIO OINPEACICHHOIO MHTErpaja — O BBIYMCICHUH IUIOIAAN
KPUBOJIMHENHOW Tpameuuu, O IepeMellleHMH TOouKd. IloHsATHe ompenenc¢HHoro HMHTErpaa.
I'eomerpryecknii U (U3MUECKUA CMBICT oOmpeaeieHHoro uHTerpana. ®opmymna Heiorona—
JleiibHuna.

KomOnHHpOBaHHOE 3aHATHE 2
Tewma 8.3 Copepxanue yueOHOTO Marepuaa
Heonpenenennslii u | IloHsiTHE HEONIPEAEIIEHHOTO UHTETpaa.
OIPE/ICTICHHBIA UHTETPAJIbI KoMOHHHPOBaHHOE 3aHSITHE. 2
Tema 8.4 Copepxanne yueOHOTO MaTepuala
IlonsTue 006  ompezneneHHOM | ['eoMeTpHYECKHI CMBICI ONPEIEIEHHOTO HHTErpalia.
UHTeTrpase Kak wiomaa | KoMmOMHUpOBaHHOE 3aHSATHE. 2
KPUBOJIMHEHHOM Tpaneunu
Tewma 8.5 IIpodeccnoHAILHO-OPUEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue NPUKJIATHOT0 MOIYJIs1)
OmnpeneneHnplii  mHTErpan B | ['eoMeTpuYecKHii CMBICI onpeiesieHHoro nuTerpana. ®opmyna Hetotona - JleiiOHuIa.
JKU3HU Penienue 3a7a4 Ha NpUMEHEHHE MHTErpasia Uil BBIYUCICHUS] QU3MYECKUX BEJMYUH U IUIONIA IeH

[IpakTuueckoe 3aHaTue 2
Tema 8.6 Copnepxanue yueOHOro Marepuana
Pemenue 3anau. IlepBooOpasHas | IlepBooGpasuas ¢yHkuumu. [IpaBuia HaxoxaeHuUs epBooOpas3HbiX. Ee nprMenenue.
(yHKINH, ee TPUMEHEHHE KonTtposbHas pabora. O000IICHNE U CUCTEMAaTH3AIMS 110 TeMaM 2

Paznen 9. 12
Crenenu u kopuu. CteneHHass QyHKIMs

Tema 9.1 Copnepxanue yueOHOro Marepuana
Crenennas pyHKLMs, €€ CBONCTBA | [JoHsTHe KOPHS N-Of CTENeHH W3 AeiicTBHTENbHOro umncna. PyHkmmn y = /X ux cBoiicTBa u

rpaduku. CBOHCTBa KOPHS N-OH CTETIEHH. T11-J134:

KombunnpoBanHoe 3aHsTHE 2 M1-M5 6’ .
Tema 9.2 Conepxanue yueOHOro Marepuana II1-IT1 4’
Ilpeobpaszosanue BeipaxkeHnii ¢ | [IpeoOpa3oBaHue HPPALMOHAIBHBIX BBIPAKEHHUI v1-ITv19
KOPHSIMH N-0#1 CTEeNEeHN KombuamnpoBanHoe 3aHsTHE. 2 iy
Tema 9.3 Copepxanue yueOHOIro Marepuasa
CgoiicTBa CTEIEeHU ¢ | [lonarue creneHu ¢ MOOBIM PaLlMOHANBHBIM MOKa3areneM. CTeneHHble (PyHKIMM, UX CBOMCTBA U OK-01, OK-02,
parMoHaIbHBIM rpaduKu. OK-03, OK-04,
JEHCTBUTEIIBHBIM MOKA3aTeIsIMA | KOMOMHMPOBAHHOE 3aHATHE. 5 OK-05, OK-07
Tema 9.4 CopeprxaHue yueOHOIo Marepuaia
Pemenne HpPpalMOHANBHEIX | PaBHOCHIBHOCTE MppallMOHATIBHBIX YPAaBHEHUH M HEPaBEHCTB. MeToIbl MX pelieHus. Pemenue
YpaBHEHUI1 1 HEPABEHCTB MppalMOHANBHBIX YPABHEHUH 1 HEPABEHCTB

KomOuHHpOBaHHOE 3aHATHE 4
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Tema 8.5
Crenenn u kopHu. CrerneHHas
hyHKIUSA

Copep:xkanne yueOHOTO MaTeprala

Omnpenesnenue cTeneHHOM QyHKOuH. Vcmonb3oBaHHe ee CBOWMCTB MpPU PELICHUH ypaBHEHUH H
HEPaBEHCTB.

Kontponbaas pabora. O600IIeHIE W CHCTEMATH3AIMS 110 TeMaM 2
Pazgen 10. 12
Iloka3zaTejibHas (PyHKIMSA

Tema 10.1 Copepxanne yueOHOTO MaTepuana
INokasarenbnas  Qynkumsa, ee | CTeneHb C MPOW3BOJIBHBIM JIEHCTBHTEIBHBIM MOKa3aTenaeM. OmnpeneieHne MOKa3aTelbHON
CBOMCTBa (GyHKIHH, ee CBO¥cTBa U rpaduk. 3HAKOMCTBO C TPUMEHEHHEM ITOKa3aTenbHOH (yHKINH. Pemenre

MOKa3aTeNbHBIX YpaBHEHUH QYHKIIMOHAIBHO-TpahUIeCKUM METOJIOM. TT1-J134-

KoMmOuHupoBaHHOE 3aHATHE 2 M1-M5 6’ .
Tema 10.2 Copep:xkanne yueOHOTO MaTepuana ’
Pemenue MOKa3aTeNbHEIX | Perrenne mokaszaTenpHbIX YpPaBHEHMH METOIOM YPaBHUBAHHMS IOKa3aTelield, METOIOM BBEICHHUS I11-1114
YPAaBHEHUI U HEPABEHCTB HOBOH TEpEeMEHHOW, (YHKIUOHAIBHO-TpapHUIeCKUM MeToJIOM. PemeHne moka3aTeIbHBIX Iyl-TIy19

HEPaBEHCTB.

[IpakTuueckoe 3aHaTue 6 OK-01, OK-02,
Tema 10.3 Copnepxanue yueOHOro Marepuana OK-03, OK-04,
Cucremsl IIOKA3aTENILHEIX | PeneHne cucteM MoKa3aTelbHBIX YPaBHEHUI. OK-05, OK-07
ypaBHEHUI KomOuHMpoBaHHOE 3aHsTHE. 2
Tema 10.4 Copepxanue yueOHOro Marepuaa
Pemwenne 3apau. IlokaszatenbHas | Pemenue moka3aTesbHBIX ypaBHEHHH METOJIOM YpaBHUBAHUS MOKa3aTeleld M METOIOM BBEICHUS
¢$byHKUMSA HOBOI NepeMeHHOM. PelieHne noka3zaTeabHbIX HEPABEHCTB.

KonTtposnbHas pabora O000IICHHE U CHCTEMaTH3AIHs 10 TeMaM 2

Pazgen 11. 18
Jlorapugmsel. Jlorapudmuyeckast pyHKuus

Tema 11.1 Conepxanue yueOHOro Marepuana
Jlorapudm uucna. Hecatuunsiii u | Jlorapudm uncia. JleCITHYHBIN U HATYPAIBHbIIA JIOTapU(MBI, YHUCIIO €. JH-J134;
HaTypaJbHbIH JorapuMel, yucio | KoMOMHUPOBAHHOE 3aHATHE ) MI-M56;
e I11-1114
Tema 11.2 Conepxanue yueOHOro Marepuania ITy1-ITy19
CgoiicTBa norapudmos. | Cpoiicta morapudmos. Omepariys JorapuGMUpOBaHHS.
Omnepanus orapuMupoBaHus KomOuHHpOBaHHOE 3aHATHE 2 OK-01, OK-02,
Tema 11.3 Conepxanue ya4eOHOro MaTepuaa OK-03, OK-04,
Jlorapudmuueckas Qynkius, ee | Jlorapupmuueckasi GYHKIHUS U €€ CBOMCTBA OK-05, OK-07
CBOICTBa KomOunnpoBanHoe 3aHsTHE. 2

Tema 11.4

Conepxanue y4eOHOTO MaTeprana
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Pemrenne JOTapUPMHIECKIX
ypaBHEHUI 1 HEPABEHCTB

[lonatue norapudmuueckoro ypaBHeHusi. Onepanus NOTCHUUPOBAHUSA. TpU OCHOBHBIX METOAA
peleHus JorapupMUIecKux ypaBHEHUI: (yHKIMOHANBEHO-TpaQUYECKHI, METOJ
NOTESHIMPOBaHMs, METO]I BBEJICHHS HOBOM nepeMeHHol. JlorapudmMuueckre HepaBeHCTBA.

KomOnHHpOBaHHOE 3aHATHE 6
Tema 11.5 Copep:kanne yueOHOTO MaTeprala
CucreMsl naorapu(MHUYECKHX | AJNITOPUTM DEIICHHS CHUCTEMbl YpaBHEHHUI. PaBHOCHIBHOCTH JIOTapU(PMHUUYCCKUX ypPaBHCHHH U
ypaBHEHUI HEPABEHCTB.
KombOuHMpOBaHHOE 3aHATHE. 2
Tema 11.6 IIpodeccnoHAILHO-OPUEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue NPUKJIATHOT0 MOIYJIs1)
Jlorapudmel B npupozie u rexuuke | [Ipumenenne norapudma. Jlorapudmudeckas crmpaiib B mpupoe. Ee MaremMaTiyeckue CBOWCTBA.
ITpakTHueckoe 3aHsTHE 2
Tema 11.7 CopepxaHue yueOHOTo Marepuaia
Pemenne 3amau. Jlorapudmsl. | Jlorapudmuueckas GpyHkuus. Pemenne npocTelmmx JorapuMHIECKUX YpaBHEHHIA.
Jlorapudmuueckas GyHKIUS KontponpeHas pabora. O000IIeHHEe ¥ CHCTEMATH3AIHS TT0 TeMaM 2
Pa3nen 12. 18
MHoxkecTBa. DjIeMEeHTHI Teopuu rpagos
Tema 12.1 Copnepxanue yueOHOro Marepuana
MHoxecTBa ITonsitre MmuoxectBa. IlogmMHokecTBo. Onepanyu ¢ MHOKECTBAMHU 11-134:
KomOuHMpOBaHHOE 3aHATHE. 4 M1-M5 6’ .
Tema 12.2 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (cofepKaHNe MPUKJIATHOT0 MOAYJIs1) 1.1 4’
Onepauuu ¢ MHOXeCTBaMH Onepanuu ¢ MHOKecTBaMu. Pelienne npukIaaHbIx 3a1a4.
[IpakTuueckoe 3aHaTue 2 ITyl-ITy19
Tema 12.3 Copnepxanue yueOHOro Marepuana
I'padsr [onstue rpada. CBs3HbINM Tpad, gepeBo, MUKI rpad Ha MIOCKOCTH. OK-01, OK-02,
IIpakTHdeckoe 3aHsTHE 2 OK-03, OK-04,
Tema 12.4 Conepxanne y4eOHOro MaTepuaa OK-05, OK-07
Pemwenne 3amauy. MmuoxectBa, | Onepaimu ¢ MHOKecTBaMU. ONMCaHUE PeTbHBIX CUTYAIUil ¢ TOMOIIBbI0 MHOKeCTB. [IpuMeHeHune
I'pads! 1 X npumMeHeHue rpa¢)0B K peUICHUIO 3a/1a4.
KombuanpoBanHoe 3anstue. O0001EeHE U CUCTEMAaTH3AIUS TI0 TeMaM 2
Paszpnen 13. 3 18 JI1-J134;
DJieMeHThl KOMOMHATOPHUKH, CTATHCTHKH M TEOPHHU BePOSITHOCTEI M1-M56:
Tema 13.1 Conepxanne yueOHOro MaTepuana 1-IT1 4’
OcHoOBHBIE nousATus | IlepectaHOBKH, pa3MenIeHHsI, COUETAHMSL.
KOMOMHATOPHKH KomOuHMpoBaHHOE 3aHsTHE. 4 Hyl-I1y19
Tema 13.2 Conepxanue y4eOHOro MaTepuana
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CoOpiTHe, BeposATHOCTh cOOBITHS. | COBMECTHBIE W HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHI. Y CIOBHAS OK-01, OK-02,
Crnoxxenue u YMHOXKEHHE | BEpPOATHOCTh. 3aBUCHMBbIC M He3aBHCHUMBbIE COOBITHS. TeopeMbl O BEpOSTHOCTH MPOU3BEACHUS OK-03, OK-04,
BEpOSATHOCTEN COOBITHH. OK-05, OK-07
KomOnHHpOBaHHOE 3aHATHE 2
Tema 13.3 IpodeccnoHaAIbLHO-OPUEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue NPUKJIATHOT0 MOYJIs1)
BepositHOCTB B | OTHOCHTENBHAsT YacTOTa COOBITUSI, CBOMCTBO €€ YCTOMYMBOCTH. CTaTHCTHYECKOE ONpe/ACIeHUe
npodecCHOHANBHBIX 3aJauax BeposiTHOCTU. OIIeHKa BEPOSITHOCTH COOBITHSI.
IIpakTHyeckoe 3aHaTHe 2
Tema 13.4 Copepxanne yueOHOTO MaTepuala
HuckperHas cinydaiiHad | Bunbl cnydaiiHbIx BenwuuH. OmnpeencHue JUCKPETHOW CIy4alHOW BENHYUHBI. 3aKOH
BEJIMYMHA, 3aKOH €¢ | pacupeneneHys JUCKPETHOM cllydaliHOM BeNUYMHBIL. Ee 4iCIIOBbIE XapaKTEPUCTHUKHU.
pacripenencHus KomOuHMpoBaHHOE 3aHsTHE. 2
Tema 13.5 Copep:kanne yueOHOTO MaTepuala
3anaqu MaTeMaTH4yeckoi | Bapuanuonusiii psin. [Tomauron yactor u rucrorpamma. CTaTUCTHYECKHE XapaKTEPHUCTUKU psinia
CTaTUCTUKH HaOJIr01aeMBIX TaHHBIX.
KomMOuHUpOBaHHOE 3aHTHE 4
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IePKaAHUe (CoAep:KaHNe NPUKJIATHOT0 MOXYJINA)
Cocrasnenne Tabaun ¥ guarpamm | Ilepeuynas 00paboTka cTaTHCTHYECKHX MaHHbIX. ['paduueckoe ux mnpeacraBienue. Haxoxenue
Ha MpPaKTUKE CPEJIHUX XapaKTePUCTUK, HAOIIOTaeMbIX JAHHBIX.
ITpakTHueckoe 3aHsTHE 2
Tema 13.7 Copnepxanue yueOHOro Marepuana
Pemwenne  3amau.  OneMeHTHI | DneMeHTHl KOMOMHATOpHKH. CoOBITHE, BEpOSTHOCTH COOBITHA. CIOXKEHHE W YMHOXCHHUE
KOMOMHATOPUKH, CTAaTUCTUKU U | BEPOSTHOCTEM.
TEOPUU BEPOSTHOCTEHN KontponbHas pabora. O6001IeHHE U CHCTEMATH3ALMSI IO TeMaM 2
Pasnen 14. 14
YpaBHeHHs] M HEPABEHCTBA
Tema 14.1 Cojepxanue yueOHOro Marepuana JI1-J134;
PaBHOCHMNIBHOCTE  ypaBHEHHMH W | PaBHOCWIILHOCTH ypaBHEHMI u HepaBeHCTB. Omnpesenenus. OCHOBHBIE TEOPEMbl PABHOCHIIBHBIX M1-M56;
HepaBeHCTB. OOmme  MeTOJbl | mepexoJax B ypaBHEHHsX M HepaBeHcTBax. OOIIME METOIbI PEIICHUS] YpaBHEHHMIl: MEPexoj OT I11-I114
peieHns paBeHcTBa (PYHKIMK K PaBEHCTBY apryMEHTOB JJIsl MOHOTOHHBIX (DYHKLHUH, METO Pa3IOXKECHUS Ha IMyl-ITy19
MHOJKHTEJIN, METOJI BBEJICHHS] HOBOM MEPEMEHHOM, (yHKIIMOHATbHO-Tpah)MueCcKUil METOI.
KomOuanpoBanHoOe 3aHsTHE. 2 OK-01, OK-02,
Tema 14.2 Conepxanue ya4eOHOro MaTepuaa OK-03, OK-04,
I'papuyeckuii  meron pemeHus | OOIie METOABI PEIICHUS HEPABCHCTB: MEPEX0/] OT CPaBHEHHMs 3HAYCHHN (DYHKIHUI K CPAaBHEHHIO OK-05, OK-06,
ypaBHEHUH, HEPAaBEHCTB 3HAa4eHUIl apryMeHTOB [UII MOHOTOHHBIX (DYHKIMH, METOA HHTEpPBaJIOB, (PYHKLIHOHAIBHO- OK-07
rpadudeckuii MeTo. I'padudeckuii METO pelIeHUs YpaBHECHUI M HEPABEHCTB.
KomMOunnpoBaHHOE 3aHATHE 2
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Tema 14.3
YpaBHeHHST HW HEpPaBEHCTBA C
MOJTyJIEM

Copep:xkanne yueOHOTO MaTeprala

Onpenenenne moxyns. Packpeitme Monyns mo ompeneneHuto. llpocrteiinne ypaBHEHUS H
HepaBeHCTBa ¢ MopayieMm. [IpuMeHeHne paBHOCHIBHBIX MEPEXOJO0B B OMNPEIENEHHBIX THIIAX
YpaBHEHUH M HEPABCHCTB C MOJYJIEM.

KomOuaMpoBaHHOE 3aHATHE. 2
Tema 14.4 Copepxanue yueOHOTo Marepuaia
VYpaBHenus W HepaBeHCTBA ¢ | 3HAKOMCTBO ¢ mapaMeTpoM. [IpocTeiiniie ypaBHEHHs 1 HEPaBEHCTBA C IaAPaMETPOM.
napaMeTpaMu KomOuHupoBaHHOE 3aHsTHE 2
Tema 14.5 IIpodeccnoHaNIbHO-OPHEHTUPOBAHHOE CO/lepKaHue (coaep:KaHNe NPUKJIATHOT0 MOXYJINA)
CocraBrenue u pewienue | Pemenne TeKCTOBBIX 3a/1a4 MPO(HECCHOHATBHOTO COIeP KAHMS.
npodeccMOHaNbHBIX  337a4 ¢ | [IpakTHuecKue 3aHATHS 4
MTOMOTIBIO YPaBHEHUH
Tema 14.6 Copep:kanne yueOHOTO MaTepuala
Pemenne 3amau. VYpasuenus wu | OOuiyie METONbl pelICHUs] ypaBHEHHN. Y paBHEHUs 1 HEPABEHCTBA C MOJYJIEM U C MapaMeTpaMH.
HEPaBEHCTBA ITpakTHueckoe 3aHsTHE 2
ITpomeskyTOo4YHAs aTTecTANUA 24
KOHCYJbTAIIUU 4
CaMOCTOSITENIbHAS TOATOTOBKA 16
— 3K3aMeH 4
| Bcero: 268

*[IpogheccuonanbHO-0pUEHMUPOBAHHOE COOEPHCAHUE MONCEM DbIMb pACnpedesieHo No pa3oenam (memam) Uil CKOHYSHMpUPOBAHO 8 OMOEIbHOM pazoene
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3. YCJIOBUS PEAJIM3AIIAY OBIIIEOBPA3OBATEJIbLHON JUCITATIINHBI
3.1. MaTepuaabHO-TeXHHYeCKOe o0ecnedeHue NporpaMmbl y4eOHOro npeamera

YyeOHas ayauropus (KaOMHET MaTeMaTHKH) U TIPOBEACHUS 3aHATHA BCEX BUIOB, MPEIyCMOTPEHHBIX
o0pa3oBaTenbHON MPOTPaMMOl, B TOM YHCJE TPYNIOBBIX W HHIUBUAYAIBHBIX KOHCYJIbTAIUN, TEKYIIETO
KOHTPOJIA W TPOMEXKYTOYHOW aTTECTAIllMH, OCHAIIeHHass OOOpYIOBaHHWEM, TEXHHUYECKHMH CpPEICTBAMH
o0ydeHus 1 MaTepHuaJaMul, yYUTHIBAIOITNME TPeOOBaHHS MEXTYHAPOIHBIX CTAHIAPTOB

Crenmanu3upoBaHHas MeOECIb:

KOMITIEKT Y4eOHOH wmeOenmu (CTON, CTyN) TO KOJNMYECTBY OOy4aromuxcs; KOMIUIEKT MeOenu ais
MIPETIoIaBaTesl; MapKepHas JOCKa.

- KOMILIEKT Y4eOHO-HATIISIHBIX TOCOOuiA;

- KOMILIEKT 3JIeKTPOHHBIX BUIEOMAaTEPHAIIOB;

TexHUYeCcKHe cpecTBa O0yICHHS:

KOMIIBIOTEP B COOpE IS PEIo1aBaTelNs, IPOEKTOP, SKPaH.

[lepeveHb TUIIEH3MOHHOTO IPOTPAMMHOTO 00ECTIEYeHHS], B TOM YUCIIE OTEUECTBEHHOTO MMPON3BOJICTBA:
Windows 10, KorcymnprantlLimtoc, Cuctema 'TAPAHT, Kaspersky Endpoint Security.

KomnbloTepHass TexHuWKa C TMOAKIIOYeHHeM K ceTH «lHTepHeT» ® J0CTymoM B 3JIEKTPOHHYIO
nH(pOpPMaIMOHHO-00pa3oBarTeabHy0 cpeaxy MMV,

YueOHass ayauTopusi IJisi TPOBEACHUS 3aHSATHH BCEX BHJOB, MPEIyCMOTPEHHBIX 00pa30oBaTEIbHON
NpOrpaMMOM, B TOM YHCJE TPYNIOBBIX W WHIWBUAYATbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPONS |
MPOMEKYTOYHOM aTTecTallld, OCHAIIeHHas 00OpYyJOBaHHEM, TEXHUYCCKUMH CPEJICTBAMU OOyUeHHS |
MaTepuajaMH, YYHTHIBAIOUIMMH TPEOOBAaHHA MEXKIYHApOIHBIX CTaHAAapTOB, B T.4. g jun ¢ OB3 u
WHBAJTUIaMH, OCHAIIICHHAS 000PYIOBAaHHEM M TEXHHUECKHMHU CPEICTBAMH O0YUICHUS

Crienmanm3upoBaHHas MeOels M 000pyIoBaHuUE:

KOMITIEKT yueOHOoi Mebenu (CTo, CTyT) O KOJIMYECTBY 0O0y4YaIOMIUXCs, B T.4. aIalTHBHAS MapTa IJIs JIUIL C
OB3 u uHBaNMaMK; KOMIUICKT MeOenu JUisl MpernojaBaTelis; MapKepHas J0CKa; MHTEPAKTHBHAS JIOCKa,
MEPEHOCHBIC HACTOJILHBIC UIPhI: [IIAXMATBI, MNAIIKH, TAKTHILHBIC ANTKH, TAKTHIBHBIC IIAXMATHI.

TexHMUECKHE CpecTBa O0yUESHHUS:

KOMITBIOTED B cOOpe [T TPETogaBaTesl; KOJIOHKH; IPOEKTOP, KOMITBIOTEDP B cOOpPE LIS JIUI] C HAPYIICHUSIMU
3peHHs ¢ KIaBuaTypoi Bpaiiis, nepeHocHoe 000pymoBaHue TSl CIa00CHBIMIAIUX: WHIYKIIMOHHAS CHCTEMA
(mamyxuonHas nernsi) LOOPHEAR-150.

[epeveHb TUIIEH3MOHHOTO TIPOTPAMMHOTO 00ECTIEYeHHs], B TOM YHCIIE OTEUECTBEHHOTO MPON3BOJICTBA:
Windows 10, KoncynerantlLitoc, Cuctema TAPAHT, Kaspersky Endpoint Security.

KommbloTepHasi TeXHUKa C MOJAKIOYEHHEM K ceTd «MHTepHeT» W JOCTYNOM B 3JIEKTPOHHYIO
nHGOPMaIMOHHO-00pa3oBareIbHy0 cpeary MMV,

bubnuoTeka (YUTAIBHBIN 31, TOMEIICHHUE JJIs CAMOCTOSATEIBHON paObOThl 00yUaIOIIMXCS).

Crienmanu3upoBaHHass MeOEIb:

KOMIUIEKT yu4eOHOH MeOenu, B T.4. aJanTHBHBIE mapThl 11 mul ¢ OB3 u nHBammmos.

TexHMUECKHE CpeICTBA O0yUESHHSI:

KOMIIBIOTEPHI B cOope; TesieBr30p Sharp; OecnipoBoaHas kiasuatypa Clevy ¢ 0oJbIIMMU SPKO OKPAICHHBIMU
KHOIIKAMH W pa3JelluTeNleM [UIsi JII C HapyMIEHWsSMH OIIOPHO-IBUTATEIBHOTO arapara; poJuiep,
3aMEHSIONIUI KOMITBIOTEPHYIO MBIIIb, JUIS JIMI] C HapyIIEHWSMH OIOPHO-ABUTATEIHHOTO ammapaTta;
BUJICOYBEJIMYUTEIb DIIEKTPOHHBIH PyYHOH, TO3BOJISFOIIUI YATAThH CITA00BUISIIIM JIFOJISIM TJIOCKOTIEYaTHBIN
TEKCT Ha MOHUTOpPE (PKpaHEe) C BO3MOXHOCTBIO YBEIMUEHHUS TEKCTa; MOPTaTUBHBINA nuctuieid bpaitns Focus
14 Blue, Biro9aromuii TOUeUHYIO KJIaBHATypy, BO3SMOXHOCTD nojkiroueHus K [1K; kiaaBuatypa co mpudrom
Bpaiins; HayIIHUKY; KOJIOHKH.

[lepedeHp JIMIEH3HOHHOTO POTPAMMHOI0 00eCIeueH s, B TOM YHCIIe OTEYECTBEHHOI'O IIPOU3BOACTBA!
Windows 10, Microsoft Office, Koncynprantllntoc, Cucrema TAPAHT, Kaspersky Endpoint Security.
KowmmeioTepHass TexHHWKa C TMOAKTIOUEHHEM K ceth «MHTepHEeT» W JOCTYIOM B D3JIEKTPOHHYIO
nHGOpPMaIMOHHO-00pa3oBaTeIbHyI0 cpeny MMY

[lomerenue it caMOCTOSITEIbEHON pabOTHl 00yUYaIOMINXCA.

Criennanu3upoBaHHas MeOenb:
KOMITJIEKT y4eOHOU wmeOenmu (CToN, CTyN) TO KOJNMYECTBY OOyYaroIuXcs; KOMIUIEKT MeOenu s
NpenojaBaTess; MapKepHas 10cKa.

TexHnueckue cpeacTBa 00ydeHus:
KOMITBIOTEp B cOOpe AJIsl MPenoAaBaTes; KOMIBIOTEPh B cOOpe Al 00ydaromumxcs; KOJIOHKH; IPOSKTOpP,
9KpaH.
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ITepeueHs JIMIIEH3MOHHOTO MPOTPAMMHOTO 00ECIICYCHHSI, B TOM YHCJIE OTE€UYECTBEHHOTO MPOU3BO/ICTRA;
Windows Server 2016, Windows 10, Microsoft Office, Koucynprantllmtoc, Cuctema TAPAHT, Kaspersky
Endpoint Security.

KomnbloTepHass TexHUKa C MOAKIIOUEHHEM K cetd « HTepHeT» W J0CTYNOM B 3JICKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBareIpHyto cpexy MMY.

3.2. UudopmanuonHoe odecnieyeHne 00ydeHunst

OcHoBHasl JIuTEpaTypAa:

1. Bboromonos, H.B. Maremaruka. YrayOieHHbI ypoBeHb. 10—11 kmaccel : ydeOHHWK is
cpennero oomero obpazoanusi / H. B. boromomnos, I1. . Camoiinenko. — 5-¢ u3., nepepad. u
non. — Mocksa : M3narenascTBo FOpaiit, 2023. — 398 ¢. — (OO0mieo0pa3oBaTeIbHbIN HKI). —
ISBN 978-5-534-16224-0. — Texkcr : anmekTpoHHbIi // OOpa3oBatenbHas 1uiatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/530642

2. ITlomoB, A. M. Maremaruka ajis 3KOHOMHCTOB. B 2 4. YacTp 2 : y4eOHHMK W NPAKTUKyM JJIst
cpennero mnpodeccuoHaabHoro oobpasoBanusi/ A. M. ITonos, B. H. CoTHukoB. — 2-¢ wu31.,
nepepad. u pon. — Mocksa : U3narensctBo IOpaiit, 2023. — 295 c. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-09458-9. — Tekct : anekrpoHHbldi // OOpa3oBaTenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517294
JlonoTHUTeILHAS JIUTEPaTypa

1. Boromomnos, H. B. Maremaruka. Anrebpa u Havasa ananusa. ba3ossiii ypoBenb: 10—11 kiaccsr :

y4deOHUK I cpeaHero odmero obpaszoBanms / H. B. BoromonoB. — Mocksa : M3gaTenbcTBO
Opaiit, 2023. — 241 ¢. — (OOmeo6pa3oBarenbHbiii 1uKiT). — ISBN 978-5-534-16084-0. —
Texct : onekrponsbii //  OOpaszoBarenpHas  miatdpopma  FOpait  [caift]. —

URL.: https://urait.ru/bcode/530391

2. baBpun, U.N. MaremaTuka: y4yeOHHMK W MPAKTUKYM JUIS CpEIHEro MpodeccruoHalIbHOTO
oOpasoBanus / 1. U. baBpun. — 2-e uz., nepepad. u jgon. — Mocksa : M3aarensctBo FOpaiit,
2023. — 616 c. — (IlpodeccuonansHoe odbpazoBanue). — ISBN 978-5-534-15118-3. — Teker :
AIIEKTPOHHBIN // O6pa3zoBaTenpHas maTdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/512163

3. Cenpix, W.IO0. MaremaTuka: y4eOHMK M MPAKTUKYM [UIsl CPEJHEro MpodeccnoHalbHOTO
obpazoBanus / U. 0. Cenpix, 0. B. I'pebenmuxos, A. FO. IlleBeneB. — Mocka: 3aatenbcTBo
FOpaiir, 2023. — 443 c. — (IIpodeccuonansuoe oopazoanue). — ISBN 978-5-9916-5914-7. —
Tekcr:  snektponHsld  //  OOpa3zoBarenbHas  miaarpopma  FOpait  [caliT]. —
URL.: https://urait.ru/bcode/511991

OcHoBHbIE MeYaTHbIE U3IaAHUSA

1. Maremaruka: yueonuk/ bammakos M.U.- 2-e uzz., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccroHanbHOe 00pa3oBaHUe)

2. Maremaruka: anredpa u Hauajga MaTeMaTUYeCKOro aHaIn3a, reoMeTpus. Anredpa 1 Hauasa
Maremartuueckoro ananusa. 10-11 knacc. Anumon U1 A., Konsirun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemienue, 2022.

3. Maremaruka: anreOpa U Havaja MaTeMaTH4YEeCKOro aHaiu3a, reomerpus. ['eomerpus. 10-
11 ximacc. Aranacsu JI.C., byry3os B.®., Kagomnies C.b. u npyrue. - M: IIpocsemenune, 2022.

4. Marematuka: anredpa u Hauajga MaTeMaTHYECKOT0 aHaIn3a, reomeTpus. Anredpa U Havana
MareMaTthdeckoro ananusa (B 2 gactsax). 10 kimacc. Yacts 1: Mopakoud A.I'., Cemenos I1.B.; Yactp
2: Mopakosuu A.I'. u apyrue; nox penakuuein Mopakosuua A.I'. - M: Muemo3una, 2021.

5. Maremaruka: anrebpa 1 Hadajia MaTeMaTHIECKOTO aHalln3a, TeoMeTpusi. Anrebpa u Havyasia
MaTeMaTH4ecKoro ananusa (B 2 yactax). 11 kmacc. Yacts 1: Mopakosud A.T'., Cemenos I1.B.; Yacts
2: Mopakosuu A.I'. u npyrue; nox pepakuneid Mopakosuda A.I'. - M: Muemo3suna, 2021.

6. Maremaruka: anreOpa 1 Hauaaa MaTeMaTUYECKOTO aHAIN3a, TeOMETpHsl. Anredpa u Hauaaa
maTemaTuueckoro ananuza. 10 kmacc. Hukonbckuit C.M., Iloranor M.K., Pemernukor H.H. u
npyrue. - M: IIpocsenienue, 2021.
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7. Maremaruka: anreOpa 1 Hayaa MaTeEMaTHYECKOT0 aHAJIN3a, FTeoMeTpus. Anredpa U Havana
MaTeMaTudeckoro ananmsa. 11 kmacc. Huxonsckmit C.M., IloranoB M.K., Pemernukos H.H. u
npyrue. - M: IIpocsemienue, 2021.

8. Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOr0 aHau3a, reomerpus. ['eomerpus.10-11
knacc. [loropeno A.B. Marematuka: anreOpa M Hayala MaTeMaTUYECKOTO aHaIHM3a, FEOMETpPHUSL.
I'eomerpus.10-11 knacc. Ioropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anrebpa ¥ Havajla MaTeMaTHYECKOTO aHanu3a, reomeTpus. I'eomerpus. 10
kiacce. AnexcannipoB A.Jl., Bepuep A.JL., Peokux B.U. - M: IIpocsemienne, 2021.

10. Maremartuka: anreOpa ¥ Havajla MaTeMaTHYECKOTO aHainu3a, reomerpus. ['eomerpus. 11
kiacce. AnexcannipoB A.Jl., Bepuep A.JL., Peokux B.U. - M: IIpocsemenne, 2021.

DJIEeKTPOHHbIE U3IaHUS

1. Bcepoccuiickue natepaer-onumnuaznsl. - URL: https://online-olympiad.ru

2. Enunas xomekuusi 1UQpPOBBIX oOpa3oBaTenbHBIX pecypcoB. - URL: http:/school-

collection.edu.ru/

3. HWndopmanmonnas cucrema «EquHOoe OKHO nocTymna K oOpa3zoBaTeibHBIM pecypcam». - URL:

http://window.edu.ru/

4. Hayunas snextponHas 6ubauoreka (H9b). - URL: http://www.elibrary.ru

5. OtkpeIThli KOJUIeK. MaTemaTtuka. - URL: https://mathematics.ru/

6. CnpaBoyHUK no MAaTeMaTUKE JUISL IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm/

7. ®enepanpHblii mopran «Poccuiickoe oOpazoBanue». - URL: http://www.edu.ru/

8. OtkpeiThIl KOUTEK. MaTemaTuka. - URL: https://mathematics.ru/

9. Allmath:ru — Bcst MaTeMaTnka B OJTHOM MecTe http://www.allmath.ru

10. I'padpuxu ¢pynkuwmii http://graphfunk.narod.ru

11. lunaktuyeckue Matepuaisl 0 HHPOpPMaTHKE 1 MaTeMaTHKe. http://comp-science.narod.ru

12. 3anumarenpHas MaTeMaTHKa — IIKOJbHUKaM (OJMMIIHA/IbI, UTPHI, KOHKYPCHI IO MaTeMaTHKe)
http://www.maht-on-line.com

13. Maremaruueckue 3TIOA6I http://www.etudes.ru

14. MaremaTuka B T[OMOIIb IIKOJIBHUKY W CTYIEHTy (TecTbl IO MareMmartuke online)
http://www.mathtest.ru

15. MaremaTu4eckue OJIMMITHAALI U OJIUMIIMAAHEIE 3a4a4un http://www.zaba.ru

16. Typuup ropomoB — MexayHapoaHas MaTeMaTH4ecKas OJIMMIIMAna JUIsl IIKOJBHUKOB
http://www.turgor.ru

3.3. Peasm3anms 3J1eMeHTOB NPAKTHYECKOM NMOATOTOBKH

[IpakTHyeckass MOATOTOBKA MPH pean3alud Y4eOHBIX IPEIMETOB, KypCOB, IMCLHUIUIMH
(Mozyneil) opraHu3yercs IyTeM MPOBEIEHUS MPAKTUYECKUX 3aHATUH, TPAKTUKYMOB, JIJA00paTOPHBIX
pabOT M MHBIX AHAJOTHYHBIX BUAOB Y4YEOHOM [eATENBbHOCTH, MNPEAyCMaTPUBAIOLIMX YdacTHe
oOyyaroluxcsi B BBINOJIHEHUHM OTHCJIBHBIX 3JEMEHTOB paboT, CBS3aHHBIX C Oymymei
poeCCHOHATILHOMN 1eATENbHOCTBIO.

[IpakTiyeckast IOArOTOBKAa MOXKET BKJIIOYATh B C€0s OT/IEIbHBIC 3aHSTHS JIEKIIMOHHOTO THIIA,
KOTOpbIE MpeIycCMaTpUBalOT Nepeaady yueOHol HHpopMaluyu o0ydarouumcs, HeoOX0quMoi ais
MOCJIEIYIOIIET0 BBIIOJHEHUS PA0OT, CBSI3aHHBIX ¢ Oyaymield npodecCHOHATBLHON AEATEIbHOCTHIO.

3.4. BocnurartenbHasi COCTABJIAIONIIAS IPOrPAMMBI

BocnuratensHast cucteMa B YHHBEpCHTETE HampaBieHa Ha (OPMHUpPOBaHHME M Pa3BUTHE
MHTEJJIEKTYyalIbHOM, KyJIbTYpPHOH, TBOPUECKOI, HpaBCTBEHHON JTMUYHOCTH 00yUarolerocs, Oy1ymero
CMELUAINCTA, COUETAIOIIEro B cede MpodecCHOHaIbHbIE 3HAHUS U YMEHUS, BBICOKHE MOPAJIbHBIE U
MaTPUOTHYECKHE KayecTBa, 00JIa/lalolero npaBoBO U KOMMYHUKAaTUBHOM KyIbTYpoH, aKTUBHOMN
IPAXKIAHCKOU MTO3ULIUEH.
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Vuebnwnii npeamer OVYIly.04 Marematuka CrnocoOCTBYET Pa3BUTHIO JMYHOCTHBIX
pesyabTaroB JI1-36 ¢ yuetom IIporpaMmMel BocuTaHus 00Yy4arOLTHXCS.

3.5. HpI/IMeHeHHe JICEKTPOHHOI'O oﬁyqe}mﬂ H JUCTAHIIMOHHBIX 06pa30BaTeJ’IbHLIX TEXHOJIOTrui

[Ipn peanuzanuu oOpazoBaTENbHON MpOrpaMMbl 00pa3oBaTelIbHAs OpraHU3alMs BIIpaBe
MPUMEHSTH J1eKTpoHHOE 00yueHue (D0) u nucTaHunoHHbie o0Opa3oBatenbHblie TexHoaoruu (JJOT).

[Tox 35eKTpOHHBIM 00YYeHHEM MOHUMAETCSl OpraHu3anus 00pa3oBaTeIbHON JESTEIbHOCTH C
MIPUMEHEHHEM COIepIKalIenics B 6a3ax JaHHBIX M UCTIOJIb3YEMOH MPH peaTn3aiun 00pa3oBaTeIbHBIX
nporpaMM HHGOpPMAIUU W obOecrneunBaronmx ee¢ o0paboTKy HHGOPMAIMOHHBIX TEXHOJIOTHH,
TEXHUYECKUX  CPEICTB, a  Takke  HWHPOPMALMOHHO-TEICKOMMYHUKAIMOHHBIX  CETEH,
o0ecneunBalOIIUX TMepefady IO JIMHUAM CBA3M YKa3aHHOW HWHGOpMaIMH, B3aUMOJICHCTBUE
o0yJaromuxcss W TIeJarorudeckux pabotHukoB. [lox aucTaHIMOHHBIME 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMU TOHUMAIOTCS 00pa30BaTENIbHBIE TEXHOJOTHH, peaju3yeMble B OCHOBHOM C
IpPUMEHEHHEM HH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX CETe MpHU ONOCPEIOBAaHHOM (Ha
pPaccTOsSIHUM) B3aUMOICHCTBUU O0YUAIOUINXCS U TIEIarOTHYeCKIX pabOTHUKOB.

3.6. OcoOeHHOCTH OPraHU3anu 00Pa30BaTeJIbHOM AeSITEJIbHOCTH IJIsl JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3710POBbSI

Ananranus pabodeil mporpamMmbl AUCHUIUIMHBI TPOBOIUTCS MPU peaTu3aluy adanTHBHON
00pa3oBaTeNnbHON MPOrpaMMBl (MPU MPEOCTABICHUN HHINBUYaTbHOM MPOTrPaMMbI peadMINTALUN
i abmmrtaruu (MITPA) naBamuaa pa3pabaThiBaeTCs B COOTBETCTBHH C €0 IOTPEOHOCTSMU) — B
Hensix obecreyeHusl mpaBa MHBAIKWIOB M JIMII C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0pPOBbSl Ha
noJrydeHre npodeccuoHanbHOro 00pa3oBaHus, CO3/IaHUs HEOOXOAUMBIX JUIS TIOJTYYEHUSI CPEIHETO
npodeccnoHanbHOTO 00pa30BaHUs YCIOBUH, a TakkKe 00ecleyeHus] JOCTHKEHHUS 00ydaromuMucs
WHBAJIUJIAMU U JIMIIAMH C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbBSI PE3YJILTATOB (hOPMHUPOBAHUS
MIPAKTUYECKOTO OTBITA.

Nudopmaniust 0 crielHaIbHBIX YCIOBUAX, CO3JaHHBIX JIJIT 00YYArOIIUXCS ¢ OTrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0OPOBBS, pazmMelnieHa Ha caiitte MMY (http://www.mi.university).

g oOyuenuss uHBanuaoB U jun ¢ OB3, uMmeronmux HapylieHusi ONOPHO-ABUTATEIBHOTO
anmapata OOECIeUMBAIOTCS YCIOBUS OECHPEnsSTCTBEHHOTO JOCTyna B Y4eOHbIE IMOMEIICHHUS,
CTOJIOBYIO, TYaJICTHBIC, IPYTUe MOMEIEeHUs (HATMIHNE TTaHTyCOB, TOPYYHEH, paCITUPEHHBIX IBEPHBIX
IIPOEMOB U JIp.).

3.7. O6opynoBanne y4yeOHOro kaOuHera Js1 OOyYalOIIMXCA ¢ Pa3JIMYHBIMM BHIAMH
OrpaHuYeHus 310POBbS

Ocnaimenne kaOuHeTa JODKHO OTBEYaTh OCOOBIM 00Opa3oBaTeNbHBIM HOTPEOHOCTIM
o0yJaroIuXxcsi MHBAJIUIOB U JIMI] C OTPaHUYCHHBIMU BO3MOXHOCTSAMU 370pOBbsi. KaOuHeT momkeH
OBITH OCHAIIIEH 000PYIOBAaHNWEM U YIC€OHBIMU MECTAMH C TEXHUUYECKHUMH CPEJICTBAMU O0yUEHUS JIJIst
00yUaroIuXcsl ¢ Pa3IMYHBIMUA BUJIJAMU OTPAHUYEHUH 3I0POBbSL.

Kabuner, B koTOpoM 00yd9aroTcs JHIla ¢ HAPYIICHHEM CIyXa, MOJDKEH OBITh 000pyAOBaH
WHIYKIIMOHHBIMH CUCTEMaMH (MHIYKIIMOHHBIMH TIETIISIMH).

JItst cmaboBUASIINX O0yJaroNuXcs B KaOWHETE MpeayCMaTPUBACTCS HATHINE KOMITBIOTEPHON
TEXHHUKH JJI MPOCMOTpa yaeOHOM HHPOPMAITUH TTPHU TTIOMOIIIH BHI€0-YBEIHMYUTENCH, HCTIOIb30BAHHE
KJIaBUATYypHI co mpudtom bpaitns.

Jl7is 00y4JaroImuxcsl ¢ HapyIIeHHEM OMOPHO-IBUTaTEILHOTO ammapara KaOMHeT o0opyayercs
QIAITUBHBIMU TTAPTaMH C PETYJIUPOBKOM BBICOTHI.

BrlmieykazanHoe OcHallleHHE YCTaHABIMBACTCS B KaOMHETE MPU HATHYWMU O0YdYaIOIIUXCs 10
aIalTHPOBAHHON 00pa30BaTEILHON MTPOrpaMMe ¢ YIETOM HMEIOIIETOCS THIIA HApPYIIEHUH 3710pOBBS
y 00ydJaromierocs.
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[Ipn HEOOXOIMMOCTH MPETOCTABISIIOTCA OCECIUIATHO CHEIUaIbHbIE YUYCOHWKH U ydeOHBIC
nocoOusi, uHasg ydeOHas nuTeparypa. Mimeercs BO3MOKHOCTh MPEJOCTABICHUS YCIYT aCCHUCTEHTA,
okaspiBatoniero odydaronmmcss ¢ OB3 HE0OXOAUMYIO TEXHHYECKYIO MTOMOIIb, B TOM YHCIIE YCIyT

CYpPAONEPEBOTIMKOB U TU(DIOCYPIOTIEPEBOTIUKOB.

3.8. (I)OpMLI U METOAbI KOHTPOJIA U OLHCHKH PE3yJbTaTOB oﬁyqe}mﬂ

[Ipumensiemble Tpu peanuszanuu  padboyeil nporpammbl (GOpMBI U METOJBI KOHTPOJIS

MIPOBOJISATCS C YYETOM OTPaHHUYCHHS 3I0POBbs 00yUYAIOIIUXCSL.

[lenbro TeKynero KOHTPOJIA SBJIAETCS CBOCBPEMEHHOE BBISIBJICHUE 3aTPYJHEHUNM U OTCTaBaHUS
00y4aromerocsi ¢ OrpaHuYeHHBIMU BO3MOXXHOCTSIMU 3/JOPOBbS U BHECEHHE KOPPEKTUBOB B yUEOHYIO

JACATCIIbHOCTD.

d)opMa HpOMe)KYTOHHOﬁ arTeCTallui yCTaHaBJIMBACTCA C YUYCTOM HHIAWBUIAYAJIBHBIX

HCI/IXO(bI/I?)I/I‘IeCKI/IX 0COOEHHOCTEH 06yqa101u1/1xc51 HHBAJIMAOB MW JIMII C

OIrpaHU4YCHHBIMHA

BO3MOXXHOCTSIMHU 3JIOpOBBS (YCTHO, MMCbMEHHO Ha Oymare, MUChbMEHHO Ha KOMIBIOTEpE, B opme

TECTUPOBAHUSA U T.I.).

[Ipu npoBeaeHUH NMPOMEKYTOUHOM aTTECTALMK OOYyYaroIIeMyCsl IPEJOCTaBIIsAETCS BpeMs Ha
MOJIFOTOBKY K OTBETY, YBEIMUEHHOE HE 0ojiee YeM B TP pa3a OT YCTAHOBJIEHHOTO JUIs TOATOTOBKU
K OTBETY 00y4aroluMcsl, HE UMEIOIIUM OTPaHUUYEHUH 110 COCTOSTHUIO 3/I0POBbSI.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJMETA

KOHTpOHI) U OLOCHKa PE3yJIbTaTOB OCBOCHHA y‘Ie6HOFO npeaMera OCYHCCTBIACTCA
nperoaaBaTCjicM B IIPOLHCCCE IIPOBCACHHA y‘le6HBIX SaHHTHﬁ, TCKYLICTO U IPOMCKYTOUYHOI'O

KOHTPOJISL.

Ocobennoctu OLCHKH JIMYHOCTHBIX W MCTAIIPEAMCTHBIX PE3YJIbTATOB OCYLICCTBIIACTCA B

pamKax:

- TeKyllas OIleHKa (OCYIIECTBISETCS TWperoaaBaTelieM IMPEUMYIECTBEHHO Ha OCHOBE
€KETHEBHBIX HAOIIOJIEHUH B X0/1€ YUeOHBIX 3aHSATUN U BHEYPOUHOU JIEATEILHOCTH);

- 3alliTa MHAUBUAYAJIBHOI'O IIPOCKTA (HpI/I HaJ'II/I‘-II/II/I);

- BHEIIHHME HeNepCOHU(UIMpPOBaHHbIE MOHUTOpUHTOBble HuccienoBanus (BIIP CIIO mus

OLCHKU MCTAIIPEAMCTHBIX peBy.]'ILTaTOB).

I[OCTI/I)KGHI/IG CTYACHTaMU NPCIMETHBIX PE3YJIbTATOB, YCBOCHHBIC 3HAHUA U HpI/I06p€T€HHI>IG

CTYACHTaMH1 YMCHUS, OCYHICCTBJIACTCA CICAYIOIMNMNU (bOpMaMH U MCTOAAMU KOHTPOJIA.

Kputepun MeToabl
Pe3yabTaThl 00y4eHHs OLICHKH OLICHKH
[IpenmeTtHble pe3ynbTaThl IO yueOHOMY npeamery "MatemaTtuka" (Bkiodast | Y CTHbIE Onenka B
Kypcel "Anrebpa W Hayana MaTeMmaTuueckoro ananmza", "[eomerpus”, | OTBETHI pamKax
"BeposiTHOCTh U cTaTHCcTUKA") (0a30BbIi ypOBEHb) TPEOOBAHUS K MPEIMETHBIM | OLIEHWBAIOTC | TEKYILEro
pe3ynbTaTaM OCBOEHHUS 6a30BOI0 Kypca MaTEMaTHKH JAOJKHBI OTPaXKaTh: 1 110 KOHTPOJIS
[11 - BmajeHne MeToaMM JTOKA3aTENIbCTB, ATOPUTMAMHU PELIEHHs 334ady; | MATHOAIIBH | pPe3yibTaToB
ymMeHne (opMyIUpOBaTh OMpeAesieHNs, aKCHOMBI M TEOPEMBI, IPUMEHATh X, | Of CHCTEME. | BBIITOJHEHUS
MIPOBOJIUTH AOKA3aTEIbHBIE PACCYXACHUS B XO/I€ PELLICHN 33/1a4; 3alaHuil U1
[12 - ymeHnue onepupoBaTh MOHATUAMU: CTETEHb YHCNA, JOTapu(M YHcia; | 5 — OTIMYHO, | CAMOCTOSTEI

YMEHHE BBITIOIHATH BBHIYHCICHUE 3HAYCHUN M TpeoOpa3oBaHUs BBIPAXEHHH CO | TPaMOTHO, bHOU PabOTHI.
CTEMEeHSIMH H Jorapupmamu, TpeoOpa3oBaHUs JPOOHO-PAIMOHATBHBIX | MTOJHO
BBIPaXECHHI; U3II0KEH Onenka
I13 - ymenne onepupoBaTh MOHATUSAMH: pallMOHAIBHBIE, HPPAIMOHAIBHBIE, | MaTepHall YCTHBIX
MOKa3aTeNnbHble,  CTENEHHBIE, JIOTapU(pMHUUYECKHe, TPUTOHOMETPHUUECKHUE OTBETOB B
YpaBHEHUS M HEPABEHCTBA, NX CHCTEMBI, 4 —xoporo, | pe3yyibraTe
[14 - ymeHue onepupoBaTh MOHATUAMU: (YHKIMS, HEIPEPbIBHAS (QYHKIMS, | JOMYCKAETCsl | YCTHBIX H
MPOM3BOAHASA, TEPBOOOpa3Has, ONpeAeNeHHBIN WHTErpaj; YMEHHE HaxXOIUTh | OIHA — JIBE MMMCBMEHHBIX
NPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, MCIONb3Ysl CIIPABOYHBIE MaTE€pHabl, | OIIUOKH B OIIPOCOB,
MCCIIEIOBATh B MPOCTEHIIMX cilay4dasX (YHKIMM Ha MOHOTOHHOCTH, HAXOJIWThb | U3JOKEHUH | KOTJa
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HauOoOJbIIME W HAUMEHBbIIME 3HAuYeHUs (QYHKUUH; CTpOUTh TpaduKH
MHOTOWICHOB C HCIIOJNIb30BaHUEM ammapaTa MaTeMaTH4eCKOro aHaju3a;
MIPUMEHSATH IPOU3BOAHYIO NP PELICHUH 3314 Ha ABIKEHUE; pelIaTh IPaKTHKO-
OpUCHTUPOBAHHBIC 3aJauyd Ha HauOOJIbIINE W HauMEHbIIWE 3HAYCHHS, Ha
HaXO0XJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

II5 -  ymeHue omnepupoBaTh MOHATHUAMH: palUOHAIbHAs (QYHKLUS,
nokaszarenbHas (yHKOWs, CTerneHHas (QYHKUUs, Jorapupmudeckas (yHKIUS,
TpUrOHOMETpUUECcKue GYHKLIUH, OOpaTHbIC QYHKIMH; YMEHHE CTPOUTH rpaduKu
U3y4YeHHBIX (YHKLUH, HCIONB30BaTh IpaUKd IPU H3YUYEHUH IPOLECCOB U
3aBUCHMOCTEH, IPH PEILICHNUH 3a/1a4 U3 IPYruX yu4eOHBIX MPEIMETOB U 3a/1a4 U3
peanbHOM KU3HM; BRIpaXKaTh (POPMYJIaMH 3aBHCUMOCTH MEXY BEIMUNHAMU;

I16 - ymenue pemars TEKCTOBBIE 3aJadyM Pa3HBIX THIOB (B TOM YHCIIE Ha
IPOLIEHTHI, JOIH U YacCTH, Ha BI)KEHHUE, pabOTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3a/1a44 U3 00J1aCTH YIpaBJIeHHUS IUYHBIMUA U CEMEWHBIMU (PUHAHCAMN);
COCTaBIIATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHIO
3aJa4u, UCCIENOBATh IOJIyYCHHOE PEIICHUE U OLICHUBATh IPaBAONOAOOHOCTH
pE3yJIbTaTOB;

17 - ymeHHe onieprupoBaTh MOHATUAMH: CpeiHee apupMeTHIeCKOe, MEIaHa,
HauOoJblllee M HAWMEHbIEE 3HAYEHUS, pa3Max, IUCIEpcus, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Ha0Opa; yMEHHE U3BJIeKaTh, WHTEPIPETUPOBATH
WHQOpMAIUIO, TPEACTABICHHYI0 B TaONWIax, Ha Juarpammax, Tpadukax,
OTPa)KAIOIIYI0 CBOWCTBA pEaJbHBIX IPOLECCOB H SIBICHWM; INPEACTaBIATH
MH(QOPMALMIO ¢ TIOMOLIBIO TaOIUIl ¥ AMArpaMM; UCCIEeNI0BATh CTATHCTUUECKHUE
JaHHbIEe, B TOM YHCJE C MPUMEHEHHEM IrpaduIecKuX METOAOB M AJIEKTPOHHBIX
CPEJICTB;

[I8 - ymeHue omepupoBaTh MOHATHUAMH: CIyYalHBIA ONBIT U CIy4yallHOE
COOBITHE, BEPOSITHOCTD CIIY4aifHOTO COOBITHSI, YMEHUE BBIYUCISTH BEPOSATHOCTD
C HUCIIOJIb30BAHUEM T'paUUECKUX METOJOB; MPUMEHATH (DOPMYJIBI CIIOKEHHS U
YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThl 1 (HOPMYIIBI IPU PELICHUU
3aja4y; OICHUBATH BEPOSATHOCTH pealbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHbIMHM BEJIMYMHAMHU; YMEHHE TPHUBOAUTH NMPUMEPHI MPOSABICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX;

19 - ymenuwe omnepupoBaTh MNOHATHSAMH: TOYKA, MpsiMas, IIOCKOCT,
MIPOCTPAHCTBO, ABYIPAHHBINA YroJl, CKPEUIUBAIOIINECS TPSMBbIE, TapaUIeTbHOCTb
Y TIEPIEeHIUKYIAPHOCTh MPAMBIX M TUIOCKOCTEH, Yrod MEeX]y HPSIMBIMH, YOI
MEXy IPSIMOH U IIIOCKOCTBIO, YTOJI MEX Y IIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSTHUE MEXTy TTPSIMBIMH, PACCTOSHHE MEXAY MIIOCKOCTSIMH;
YMEHHUE HCIIONB30BaTh NPH PpEIeHUH 3a]ad W3y4deHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHH; YMEHHE OLICHUBATh pasMepbl 00bEKTOB OKPY>KAIOILEro MUpPa;

I110 - yMmeHme omnepupoBaTh NOHATUSAMHU: MHOTOTPAaHHHUK, CEYCHUE
MHOTOTpaHHWKa, KyO, TNapajulelenune], NOpu3Ma, nupamuna, ¢urypa wu
MOBEPXHOCTh BpallEHHs, LWIMHIP, KOHyC, wap, cdepa, ceuyeHHs (UIYpHI
BpalleHus, IUIOCKOCTb, Kacaromasics chepbl, LWIMHApA, KOHyca, IUIOAab
MOBEPXHOCTH NMUPaMUJIbL, IPU3MBI, KOHYCa, IIMITUHIPA, IIOMaas chepbl, 00beM
Ky0a, TpSIMOYTOJBHOTO TMapajuleNenuiena, MUPaMUabl, MPU3MBL, IFIUHAPA,
KOHYCa, I1apa; yMEHHE N300pakaTh MHOTOIPAaHHUKU M IOBEPXHOCTH BPaILCHUS,
WX CEYEHHSI OT PYKH, C MIOMOIIBIO0 YEPTEKHBIX WHCTPYMEHTOB M 3JEKTPOHHBIX
CPEIICTB; yMEHHE paclo3HaBaTh CHMMETPUI0O B TIPOCTPAHCTBE, YMEHHE
pacrno3HaBaTh NPaBUIbHBIE MHOIOIPaHHUKHY;

[111 - ymeHme omnepupoBaTh NOHATUSMHU: JBUKEHHE B IPOCTPAHCTBE,
nojo0Hble (UTYpHl B TPOCTPAHCTBE; KCIIONH30BATH OTHOIICHHWE IUIONIAJEH
MOBEPXHOCTEH U 00BEeMOB MOKOOHBIX (GUTYp TIPH PELLICHHUH 3a/1aY;

I112 - ymeHHEe BBIYMCIATH TEOMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJ,
TUIOIA/b, 00BEM, TUIONIA/(h IOBEPXHOCTH), HCIIONb3Ysl M3yUeHHBIE POPMYIIBI 1
METOIBI;

[113 - ymenuwe onepupoBaTh MOHATHAMM: NPSAMOYTOJbHAs CHCTEMA
KOOpPJMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPJIWHATHl BEKTOpa, CKAJISIPHOE
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IIPOU3BEICHUE, YIOJl MEXIy BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YMCJIO, HAXOAWUTh C IOMOINBIO H3YyYEHHBIX (OPMYJl KOOPAUHATHI
CEepEeAMHBI OTPE3Ka, PACCTOSIHUE MEKY IBYMs TOUKaMU;

[114 - ymenue BBIOMpATh MOIXOAALIMK HM3YYEHHBI METOX Ui pEIICHHS
3aJa4u, paclio3HaBaTh MaTeMaTHyeckue (akTbl U MaTeMaTU4eCKUE MOJENU B
IPUPOAHBIX U OOILIECTBEHHBIX SBICHUSX, B HCKYCCTBE, YMEHHME IPHUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUMCKON U MUPOBOM MaTeMaTUYECKON
HayKU.

Ilo yyeOHOMY mpeamety "Maremaruka" (Bkio4as pasgensl "AnreOpa u
Hayajna Maremaruueckoro ananuza", '"l'eomerpus”, "BeposTHocTe
cratuctuka") (yriayOlIeHHBI YPOBEHB) TPEOOBAHUSA K IPEIMETHBIM PE3yIIbTaTaM
OCBOCHHUS YITyOJECHHOTO Kypca MaTeMaTHKH JOJDKHBI BKIIOYAaTh TPEOOBaHUS K
pe3yibTaTaM OCBOCHHUsI 6a30BOT0 Kypca U JOTIOJHUTEIBHO OTPaKaTh:

[Tyl - ymeHue onepupoBaTh HOHSITUAMU: ONpEAETICHUE, aKCHOMa, TEOpPEMa,
CJIEICTBUE, CBOHCTBO,  IPH3HAK,  JOKa3aTeJIbCTBO,  PABHOCHJIbHbIC
(bopMyIUpOBKM; yMeHHE (QOpPMYyIUpOBaTh OOpaTHOE W IMPOTHBOIOIOXKHOE
YTBEPXKICHUE, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, UCTIONB30BaTh METON
MaTeMaTHYeCKOH HMHAYKIHUH; HPOBOAMUTH [IOKA3aTEIbHBIE PACCY)KICHUS IPH
PELICHNH 3a/1a4, OLIEHUBATH JIOTHUYECKYIO TIPAaBUIILHOCTD PACCYKICHHIA;

[ly2 - ymeHuwe omepupoBaTh MOHATUSIMH: MHOMECTBO, MOAMHOKECTBO,
omepauuMd  Hajz  MHOXECTBAMM; yYMEHHME  HCIIOJB30BaTh  TEOPETHKO-
MHOXECTBEHHBIN anmapaT AJs ONUCaHUs PeasIbHBIX IPOLIECCOB U SIBICHUHN U IIPH
pEIICHNUH 3a/1a4, B TOM YKCJIE U3 APYTHX YUEOHBIX MPEIMETOB;

[1y3 - ymenue omnepupoBaTh MOHATUSIMU: Tpad, CBAZHBINA Tpad, AepeBo, UKL,
rpadp Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W ONMCHIBaTH Ipadbl pasindHBIMU
croco0aMu; UCTIONB30BaTh Tpadbl pH pelIeHUH 3a/ay;

I[ly4 - ymeHue CBOOOJHO ONEPUPOBATH MOHATHSIMU: COYCTAHHE,
MEPECTaHOBKA, YHCIO COYETaHWH, YUCIO MEepecTaHoBOoK; OuHOM HpioTOHA;
YMEHHE TPUMEHSATh KOMOMHATOPHBIE (PAKTHI M pacCyKICHUS IJIsi PELICHUS
3a/1a4;

IlyS - ymeHue onepupoBarh MOHATUSAMHU: HATYPaJIbHOE YUCIIO, LIEJI0E YHCIIO,
0CTaTOK 10 MOZYJIIO, PALMOHATIBHOE YHCIIO, UPPALIMOHATIBHOE YUCIIO, MHOXKECTBA
HATYypaNbHBIX, TENbIX, pAlMOHANBHBIX, JEHCTBUTEIBHBIX YHCEN, yMEHHE
UCIIOJIb30BaTh TNPHU3HAKH JIEIUMOCTH, HAaWMEHBIIMKA OONIMH JeNuTeNnh |
HauMeHbIllee o0Ilee KpaTHOe, anropuT™M EBkimuza npu pelieHud 3ajaad;
3HAKOMCTBO C Pa3IMYHBIMH TTO3UITUOHHBIME CUCTEMaMH CUHCIICHHUS,

[ly6 - ymeHue CBOOOJHO OINEPUPOBATH MOHATHUSAMH: CTENEHb C LEIBIM
MOKa3aTeneM, KOpEHb HaTypaJbHOW CTENEeHH, CTeNeHb C PpalHOHAIbHBIM
MOKa3aTeneM, CTENeHb C JCWCTBUTENbHBIM (BELIECTBEHHBIM) IOKa3aTelieM,
Jorapu@m 4mcia, CHHYC, KOCHHYC M TAHT€HC MPOU3BOIFHOTO YUCIIA;

Ily7 - ymeHue omepupoBaTb MOHATHSAMHU: TOXKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPAaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHOCTh ~ yYpaBHEHWI, HEPAaBEHCTB H CHCTEM, palMOHANbHBIE,
UppanroOHANbHBIE, MoKa3aTeNbHbIE, CTETICHHBIE, norapudmMuieckue,
TPUTOHOMETPUYECKUE YPAaBHEHHsI, HEPABEHCTBA U CHCTEMbl; YMEHHE pelIaTh
YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITIOMOIIBI0 PA3JIMYHBIX IPUEMOB; PEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C TapaMeTpOM; NMPHMEHITH ypaBHEHUS,
HEpaBEHCTBA, MX CHUCTEMBI JIsl PEHICHUs] MaTeMaTHUECKUX 3ajJad WU 3a7ad W3
PasInYHBIX 00JacTell HAYKH U peabHOMN KU3HH;

Iy8 - ymeHwe cBOOOJHO OmEPUPOBATH TOHATHAMHU: Tpaduk (YHKIWH,
oOpatHast QyHKIMS, KOMIIO3ULUS (QYHKIMH, JINHEHHAS GYHKIUS, KBaJpaTHUHAs
¢byHKLMs, cTeneHHas (QyHKIMA ¢ LedbIM IOoKa3aTeleM, TPUTOHOMETPHUYECKHE
GyHKIIMK, o0OpaTHBIE TpPUTOHOMETpHUYecKHe (YHKINHW, TIOKazaTellbHas U
norapudmudeckas GyHKIUH, YMEHUE CTPOUTH Ipaduky (PyHKIMIA, BHITIOIHATH
npeoOpazoBaHus rpaguKkoB QyHKIHIA;

YMEHHE HCIOIb30BaTh Tpaduku (QYHKIUA Ui W3YYEeHUs TPOLECCOB U

JlenoBas
(ponesas)
urpa,
Keiic-
3a/1aHAs,
HenoBas
(poneBast)
urpa,
Ketic-
3aJlaHusl,

[IpomexyTo
YHas
aTTecTalus
- DK3aMeH
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3aBHCUMOCTEH TpPH PpELICHHH 3a1a4 M3 APYruX YYeOHBIX MPEAMETOB M M3
peanbHOM XKU3HU; BbIpaXkaTh (POPMYJIaMU 3aBUCUMOCTH MEX/Y BEIMUNHAMU;
yMeHHE CBOOOJHO OMEpUPOBaTh TOHATHUSAMHU: UYETHOCTh (YHKLHWH,
NEPUOJUYHOCTh  (YHKUIUH, OTPAHUYCHHOCTh (QYHKUUH, MOHOTOHHOCTb
GyHKIMHA, SKCTpeMyM (QYHKIWW, HAWOONbIee W HAaUMEHbIIee 3HAYCHUS
(GYHKLUH Ha IPOMEXXYTKE; YMEHHE IPOBOANTE HCCIIEA0BaHUE (HYHKLIUMY;
yYMEHHUE HCIOJb30BaTh CBOMCTBA M TpadUKd (GYHKUUA JUIS pelieHHs
ypaBHEHUH, HEPABEHCTB U 3a]a4 C TapaMeTpaMu; U300pakaTh Ha KOOPIUHATHON
IUIOCKOCTH MHOKECTBA PELLICHUH YPaBHEHUH, HEPABEHCTB U UX CUCTEM;

IIy9 - ymeHue cBOOOAHO ONEpUPOBATH MOHATHUSMH: MOCIIEIOBATENBHOCTD,
apudMeTHYeCKass NPOTPEcCHs, TeOMETpUYecKass IMporpeccus, OECKOHEYHO
yObIBaro1Iast reomMeTpuyecKast IIporpeccus; yMEHHe 3a1aBaTh
[I0CJIE0BATENLHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX GOpMYI;

[Iyl0 - ymeHue omepupoBaTh MOHATHUSAMH: HETIPEPHIBHOCTH (YHKIIWH,
acuMNTOTHl Tpaduka (yHKIUHM, TepBas W BTOpas NPOM3BOMHAS (DYHKITHH,
TEOMETPHUYSCKHA W (U3UYECKUH CMBICT TIPOW3BOIHON, IepBOOOpa3Hasd,
OTIpeJIeNIEHHBI MHTETpajl; YMEHHE HaXOJUTh aCUMITOTHI rpaduka (yHKIUH,
YMEHHE BBIYUCIATH TPOU3BOJHBIE CYMMBI, TIPOU3BEACHHUS, YACTHOTO U
KOMITO3ULIMY (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelnbHON K Tpaduky GyHKIUY;

YMEHHUE HCIONB30BaTh MPOU3BOIHYIO JUIS HCCIENOBAHHUA (YHKIWH, s
HaXOKACHUSI HAWIYYLIETO PEIICHHs B MPHUKIAJHBIX, B TOM YHUCIE COLUAIbHO-
SKOHOMHUYECKHX M (GHU3MUECKUX 3aJadax, Uil ONpPENENeHHUs CKOPOCTH H
YCKOPEHUS; HaXOAMTh IUIOMIagM U 00beMbl (UIyp C IMOMOILBIO HHTErpasa;
NPUBOIUTH MPUMEPHl MATEeMaTHYECKOTO MOJACTHPOBAHUS €  TIOMOUIBIO
nmud dhepeHInaNbHBIX YPaBHEHMUI;

IIyll - ymenue onepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YKCTa, MOJYJb U apTYMEHT KOMILIEKCHOTO YHcIa,
(dopma 3anucu KOMIUIEKCHBIX Yucel (TeOMeTpUYIecKasi, TPUTOHOMETpHYECKas ’
anrebpamveckas); yMeTh MPOU3BOAWUTH apu(PMeTHUecKue IeHCTBHS C
KOMITJIEKCHBIMH YHCIIAMU; IPUBOAMUTH NIPUMEPHI UCTIOIb30BaHUST KOMILUIEKCHBIX
ylCcen;

IIyl2 - ymeHume CcBOOOJHO ONEpUPOBATh HOHATHUSAMHU:  CpeaHEe
apudMeTHyecKoe, MequaHa, HauOoJjbllee M HauMEHblIee 3HAUYCHHs, pa3zMmax,
JICTIEPCHUs, CTaHJIAPTHOE OTKJIOHEHWE JUIS OIMCAHWs YHCIOBBIX JAHHBIX;
YMEHHUE UCCIEeIOBATh CTATHCTHUECKUE JaHHBIE, B TOM YHUCIIE C MPUMEHECHHEM
rpau4ecKuX METOJOB M 3JEKTPOHHBIX CPEACTB; IpadMuecKH HCCIEI0BATh
COBMECTHBIC HaOJIOZCHUSI C TIOMOUIBIO JMarpaMM pacCeMBaHMs U JTMHEHHOMN
perpeccuu;

[Iyl3 - yMeHue HaXOIUTh BEPOSTHOCTH COOBITHI C WCIIOJIB30BaHUEM
rpau4ecKux METOAOB; IPUMEHSITD JUIS PEIleHHs 3a1a4 (POPMYJIbI CIOKEHUS U
YMHOXXEHHsI BEepOATHOCTEH, (opMyny TMOTHOH BeposSTHOCTH, (opMyiITy
bepaynnu, komOuHatopHble (akThl U (POPMYJIBI; OLICHHUBATH BEPOATHOCTH
peanbHbIX COOBITHI; YMEHHE ONEpPHPOBATh HMOHATHUAMH: CllydaiiHasi BEIWYHHA,
pacnpesneneHre BEPOSTHOCTEHM, MaTeMaTHYecKoe OXKUAAHWE, IHUCIepCHs |
CTaHJAPTHOE OTKIIOHEHWE CIyYallHOW BENMYWHBI, (YHKIMU pacrpelelieHus M
IUIOTHOCTH PAaBHOMEPHOTO, MOKa3aTEIbHOTO U HOPMAJILHOI'O pacHpeAesieHuH;
YMEHHUE HCIIOJIb30BaTh CBOMCTBAa HM3YYEHHBIX pACTpENIECHUN ISl PelIeHuUs
3a]1a4; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIINX YHCEII, METOJIBI BLIOOPOYHBIX
UCCIIeIOBAaHNH; YMEHUE MPUBOAUTH MPHUMEPHI MPOSBIECHUS 3aKOHA OOJIBIIMX
YKces B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;

[Iyl4 - ymenune cBOOOAHO OIEPHPOBATH MOHATHAMH: TOYKA, MpPSIMasd,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4, IJIOCKUN Yyroj, IBYTrpaHHBIA yrodi,
TPEXTPaHHBIA YTOJI, TepeceKarolInecs, NapajielbHble W CKPEHIMBAIOIINECs
npsiMbIe, TTAPAJUIENBHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEH, yroi
MEXJY MpSIMBIMH, Yrojd MEXKAy NpsSIMOW M IJIOCKOCTBIO, YTrOJN MEXIy
TUIOCKOCTSIMU; YMEHHUE MCIIOIb30BaTh IPH PELICHUH 3a/1a4 U3yUeHHbIE (PaKThl U
TEOpEMBbI TUIAHNMETPUH; YMEHUE OIIEHUBATh pa3Mepbl 00bEKTOB B OKPYKAIOIIEM
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MHUpE; YMEHHE OIEpUpoBaTh MOHATHSIMU: MHOTOTPAaHHHUK, CEUYCHHUE
MHOT'OTPaHHUKA, MPaBHJIBHBI MHOTOTPaHHHK, NMpPU3Ma, MHUpamMuaa, Gurypa u
MOBEPXHOCTH BpallIeHUsl, HWINHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYeHHs KOHyca M LMJIMHJpA, MapajulebHble OCH WM OCHOBaHHIO, CEUCHHE
1Iapa, IUIOCKOCTb, Kacaromascs cdepbl, HIMIMHApPA, KOHyCa; YMEHHUE CTPOUTH
CeueHHe MHOTOI'PaHHHKA, H300pakaTh MHOIOI'PAaHHUKH, GUTYPBI U TIOBEPXHOCTH
BpallleHUs, UX CEYEHHS, B TOM YHCJIIE C IOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHATH CBOICTBa TeOMETPUUYECKUX ¢uryp, CaMOCTOSITETILHO
bopMynupoBaTh ONpEAeNeHUs] H3ydaeMblX (UIyp, BBIIABUTATh THUIIOTE3BI O
CBOWCTBaX M TPU3HAKaX TIEOMETPUYECKUX (HUryp, OOOCHOBHIBATH HIIH
OTMpOBepraTh MX; yMEHHE NMPOBOAUTH KiIacCHUPUKAIHMIO (GUTYp MO pa3IMYHBIM
IPU3HAKaM, BBINOJIHATh HEOOXOJUMbIE JOIOIHUTEIbHbIE IOCTPOCHNS;

[Iyl5 - ymeHune cBOOOIHO OMEPHUPOBATH MOHATHUSAMH: IUIOMIAIL (PUTYPHI,
00beM (QUTypHl, BEJIMYMHA YIJa, PACCTOSHHE OT TOYKH 1O TJIOCKOCTH,
paccTossHUE MEXKAY HpPAMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSAMH, IUIOLIAb
cdepsl, IoNMans NOBEPXHOCTH MUPAMHU/IbI, IPU3MBbI, KOHYCA, IUIMHAPA, 00BEM
Ky0a, IpSMOYTOJBHOTO MapajulelenuIena, MUpaMuibl, MPU3MBL, IWIUHAPA,
KOHYCa, 1apa; yMEeHHe HaXOJUTh OTHOLIEHHE 00 BEMOB MOA00HBIX QUTYD;

I[Iyl6 - ymenme CcBOOOAHO OMEPUPOBATh IOHATHSIMH: JIBIKCHHE,
napaJuIeabHBIN IEPEeHOC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTRBE, TOBOPOT,
npeoOpazoBaHue Moa00us, NOA0OHbIE GUTYPHI; YMEHUE PACIIO3HABATH PABHBIC U
nogo0Hble GUrypbl, B TOM YHCIIE B IPUPOAE, HCKYCCTBE, apXUTEKTYpe; yMEHHE
UCIIOJIB30BaTh TCOMETPHYCCKHE OTHOIUEHHS, HAXOIUTh TI'E€OMETPUYECKHUE
BEJIMYMHBI (JJIMHA, Yrojl, IUIOUIaab, O0bEM) MPH pEIleHUH 3a/a4 H3 IPYTHX
Y4eOHBIX MPEIMETOB U U3 PEasIbHON KU3HH;

[Iyl7 - ymeHue cBOOOJHO OMEPUPOBATH MOHATHUSAMH: MPSIMOYTOJIBHAS
CUCTEeMa KOOpJIUHAT, BEKTOpP, KOOPAMHATHI TOUKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOM3BECHNE BEKTOPa HAa YMCIIO, PAa3JIOKEHUE BEKTOpa Mo Oasucy,
CKaJIIpHOE MIPOU3BEICHUE, BEKTOPHOE MPOU3BEICHUE, YTOI MEXIY BEKTOPaMH;
YMEHHE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METON Ui pelleHUs
TeOMEeTpUYEeCKUX 3aJad M 3aJad APYTruxX y4eOHBIX NPEIMETOB; ONEPHPOBATh
MOHATUAMU: MaTpula 2 X 2 1 3 X 3, onpeaenuresb MaTpullbl, TeOMETPUUECKUN
CMBICJI OIIPEICTTUTEIS;

[1y18 - ymenune moaenvpoBaTh pealbHbIe CUTYyallMH Ha S3bIKE MaT€MaTHKU;
COCTaBJISATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO
3aJa4u, HMCCIeN0BaTh IOCTPOCHHBIE MOJAEIM C HCIIOJIB30BAHUEM almapara
anreOpbl, HHTEPIPETHPOBATH TOJTyUYSHHBIH Pe3yIbTaT; CTPOUTh MATEMATUIECKUE
MOJIEJIH C TIOMOIIBI0 TEOMETPHUUECKUX TTOHATUH W BEJTUYMH, PellaTh CBA3aHHbIE
C HUMHM IIPaKTUYECKHE 3a7ayH; COCTABISTH BEPOSTHOCTHYIO MOAETb H
MHTEPIPETUPOBATh IIOJYYCHHBIH pe3yJbTaT; pellaTh NPUKIaIHBIE 3adadud
CpelICTBAaMH MaTeMaTHYeCcKOro aHajn3a, B TOM 4HCJIE COLHAIbHO-
9KOHOMHYECKOT0 U (PU3MUYECKOT0 XapaKTepa;

[Iy19 - ymeHue BBIOMpATh TOIXOISAIIMNA METOH JUISI PEIICHUS 3aladu;
MOHUMaHNE 3HAYNUMOCTH MaTEMAaTHKH B U3yYCHUH MTPUPOIHBIX U OOIIECTBEHHBIX
MIPOIIECCOB U SBJICHUIT; yMEHHE PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB MaTeMaTHKH
B HCKYCCTBE, YMEHHE NPUBOJUTH NPUMEPHl MaTEMaTHYECKHX OTKPBITHH
POCCHUICKOI 1 MUPOBOI MaTEMATHUYECKON HAYKH.

Jlnst arrecTanny 00y4aromuxcs Ha COOTBETCTBHUE MX MEPCOHAIBHBIX JTOCTHKEHUN 00ydeHus
10 yueOHOMY MpeAMETY co3/1aeTcsi (POH OLEHOYHBIX CPEICTB, MO3BOJISIOUINE OLICHUTh IPEeIMETHBIE
(3HaHMA U YMEHUS) U METalpeIMETHbIE Pe3yJIbTaThl.

OneHka JTMYHOCTHBIX PE3yJIbTaTOB (B TOM YHCJIE C YUETOM paboueil mporpaMMbl BOCITUTAHUS )
MOJKET OBITh MMPOU3BEIEHA C IPUMEHEHNEM CIeNYIOMUX (OpM OLleHUBaHMS:
- nepcoHuULIpoBaHHAs (AEMOHCTPUPYIOIIAs JOCTUKEHHSI KOHKPETHOTO 00YyJaroIIerocs);
- HenepcoHU(pHUIMPOBaHHAs (XapaKTepHu3ylollas JOCTHKEHUS B y4yeOHOH Tpymme, Y KOHKPETHOTO
Mearornyeckoro paboTHUKa, B 00pa3oBaTebHON OpraHu3aluy B 1IEJIOM);

42




- KayecTBeHHas (M3MEPEeHHAs] B HOMUHATUBHOM IIIKaJIe: €CTh/HET);
- KOJIM4YecTBEHHas (M3MEepeHHasi, HalpuMep, B paHTOBOM IIKajie: 00JbIIe/MEHbIIE);
- UWHTerpajbHas (OICHEHHAs C TIOMONIbI0 KOMIUIEKCHBIX TECTOB, MOPT(OINO, BBICTABOK,
MIPE3EeHTALIN );
- nudepeHupoBanHas (OIEHKa OTEIbHBIX aCIIEKTOB PAa3BUTHSA).
[Tpu 3TOM MOTYT IpeayCMaTPUBATHCS CIEIYIOIINE METO bl OLICHUBAHMUS:
- HaOJIIoIcHUE;
- moptdoauo;
- DKCIIEPTHAsI OIICHKA;
- CTaHJIAPTU30BAaHHBIC OIIPOCHUKH;
- IPOEKTUBHBIC METO/IBI,
- CAaMOOIICHKA;
- aHAJIU3 TIPOAYKTOB JCSITEIBHOCTH (TIPOCKTOB, MPAKTHYECKHIX, TBOPUYECKUX padOT) U T.1I.
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