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1 MACHOPT PABOYEH MPOI'PAMMBI YYEBHOT'O ITPEJIMETA
MATEMATUKA

1.1  O6aacTs npuMeHEeHHs TPOrPAMMBI

Peanuzanus cpeanero obmiero oOpaszoBanus B mpeaenax OIl CIIO mo mporpamme
MOJTOTOBKM  CIHEIHMAJMCTOB cpemHero 3BeHa mo crnemmanpHocTH 11.02.17 paspaboTka
ANIEKTPOHHBIX CUCTEM U YCTpOoUcTB B cooTBeTcTBUHM ¢ DI'OC CIIO no cnenmansuoctu 11.02.17
¢ yuerom TpeboBanuii ®I'OC cpennero oduiero odpazoBanusi, yrBepxkiaeHHoro [Ipukazom
Muno6pnayku Poccum ot 17.05.2012r. Ne 413(B pen. npukazoB MuHoOpHayku Poccum ot
27.12.2023 Nel028 wu denepanpHOii obOpa3zoBatenbHOi mporpammbl CITO, yrBep:kaeHHOMN
npuka3zoM Munobpuayku Poccun ot 18.05.2023 Ne371.

1.2  OOumas xapakTepucTHKa y4eOHOro mpeamera MaremaTuka

MareMaTHKa CIy)XUT OMOPHBIM TIPEJAMETOM Ui W3YYEHHs] CMEXHBIX TUCHUIUIMH, a B
YKU3HHU MOCJE HIKOJIbI pealbHON He0OX0JMMOCThIO CTAHOBUTCSI HENPEPHIBHOE 00pa30BaHKE, UTO
TpeOyeT TOJHOIEHHOW 0a30BOil 0011€00pa30BaTeIbHONM TMOJATOTOBKH, B TOM 4YHCIE |
MaTeMaTH4ecKoi. IJTo OOyCJIOBJIEHO TE€M, YTO B HAIM JIHU PACTET YHUCIO CIEeUUaIbHOCTEH,
CBSI3aHHBIX C HEIMOCPEICTBEHHBIM NPUMEHEHHEM MAaTeMaTWKH: W B cdepe SKOHOMUKH, U B
Ou3Hece, M B TEXHOJOTMYECKUX O0JIacTAX, M JaXKe B TyMaHMTapHbIX cdepax. Takum oOpasom,
Kpyr oOydJalomuxcsi, I KOTOPbIX MaTeMaTHKa CTaHOBUTCS 3HAYMMBIM IPEAMETOM,
CYIIECTBEHHO PacIIUpPsIeTCs.

[IpakTryeckas 1Mojae3HOCTh MaTeMaTUKU OOYCIIOBJIEHA TEM, UTO €€ MPEAMETOM SIBIISIFOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpPHI HAIlIETO0 MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIHUYECTBEHHbBIE
OTHOIICHUSI OT MPOCTEUIINX, YCBAaHMBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, /0 JOCTATOYHO
CIIOXHBIX, HEOOXOAUMBIX JJISl PAa3BUTHsI HAyYHBIX U TEXHOJOTMYecKuX ujieil. bes KoHKpeTHbIX
MaTeMaTHYeCKUX 3HAHWM 3aTpyJAHEHO MOHUMaHWE MPHUHIIUIIOB YCTPOICTBA M HCIIOJIb30BAHUS
COBPEMEHHOW TEXHHWKH, BOCIPUATHEC ¢ HWHTEpHIpeTanus pa3HOOOpa3HOW COIHMAIBHOM,
HSKOHOMMUYECKOM, moJuTHUecKoi nHdopmaimu, Maaod3ddekTuBHa MOBCEAHEBHAS MPAKTHUYECKas
nesTenbHOCTh. KakoMy 4YenoBeKy B CBOEH JKHM3HHM MPHUXOJIUTCS BBINOJHATH JOCTATOYHO
CIIOXHBIE PAcU€Thl U COCTABJISITh HECIIOXKHBIE aJTOPUTMbI, HAXOIUTh HYXHBbIE (OPMYIBl U
MPUMEHSTH UX, BIAJIETh MPAKTUYECKUMU TPUEMAMU F€OMETPUUECKUX U3MEPEHHUM U MOCTPOCHHUIA,
yuTaTh HMH(OPMALMIO, TMPEACTaBICHHYID B BUIY TaONmul, AWarpaMM U TpaduKoB, KUTb B
YCIIOBUSAX HEONpEeAENEHHOCTH U TMOHUMAaTh BEPOATHOCTHBINM XapakTep CIIydalHBIX COOBITHH.
OpHoBpeMeHHO ¢ paciupeHueM cep TPUMEHEHUS! MaTeMaTUKA B COBPEMEHHOM 0O0IeCTBE BCE
0oyee BaXKHBIM CTAaHOBUTCA MAaTEMAaTHYECKUH CTWJIb MBIIUICHUS, MPOSBISAIONIUICT B
onpeenéHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce n3yueHus MaTreMaTUKU B apceHal IpuéMoB U
METO/IOB MBIIIJICHHS YeJIOBEKa €CTECTBEHHBIM O0pa30M BKIIIOUAIOTCS WHIAYKIUS U JETYKIIHS,
0000IIeHNe W KOHKpETH3allus, AaHadu3 M CHUHTE3, KIacCHPHUKAIUs M CHCTeMaTH3allus,
abctparupoBanue u aHanorusi. OOBEKTHl MaTeMaTHMYECKUX YMO3aKIIOYEHHWH, MpaBuUiia HX
KOHCTPYHPOBAHHUS PACKPHIBAIOT MEXaHHU3M JIOTHYECKHUX MMOCTPOCHUH, CIOCOOCTBYIOT BBHIPAOOTKE
yMeHus: (HopMyaHpoBaTh, OOOCHOBBIBaTh M JIOKAa3bIBaTh CYXJIEHUS, TEM CaMbIM pPa3BHBAIOT
JIOTMYECKOe MbIIUIeHHe. MareMaTHKe TPUHAAISKUT Beaylas poJib B (OPMHPOBAHUHU
AITOPUTMUYECKON KOMIIOHEHTH! MBIIIJICHUS] U BOCOHUTAHUN YMEHMH JeWCTBOBATh MO 33JaHHBIM
aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B mporecce pemieHus
3aJja4 — OCHOBHOM yueOHOH JeATeIbHOCTH Ha YpOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TBOpYECKas U
IPUKIIAJHAs CTOPOHBI MbllIeHus. OOyueHne MmaTreMaTHKe AaéT BO3MOXKHOCTh pPa3BHBATH Yy
oOyyaromuxcs TOUYHYIO, PallMOHAIBHYI0 U MH(POPMAaTUBHYIO peub, YMEHHE OTOMpaTh Haubojee
MOJIXOSIIUE SA3bIKOBBIE, CHMBOJIUYECKUE, I'paUUeCcKue CPeCTBa I BBIPAXKEHUS CYXKIACHUN U
HarJsiIHOTO WX  mpeAcTaBieHus. HeoOXoTuMbIM — KOMIIOHEHTOM oOOmied KyJabTypbl B
COBPEMEHHOM  TOJKOBAaHMM  SIBJII€TCS  oOllee 3HAKOMCTBO C  METOAAMU  IO3HAHUS
JEUCTBUTENBHOCTH, MPEJCTAaBICHUE O IpeIMeTe M METOJE€ MAaTeMaTWKH, €ro OTJIWYHUS OT



METO/I0B €CTECTBEHHbBIX U T'YMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX NPUMEHEHUS MAaTEMATUKH JUIsSl
pelIeHusl HAay4YHbIX M TPUKIAAHBIX 3a1ad. TakuM oO0pazoMm, MaremMarhdeckoe oOpa3oBaHuE
BHOCHUT CBOH BKJIaJ B (hOpMUpOBaHHE OOLIEH KyIbTyphl ueiioBeka. M3ydeHue MaTemMaTuku
CIOCOOCTBYET SCTETUYECKOMY BOCHUTAHUIO YEJOBEKAa, MOHUMAHHMIO KpPAacOThl M H3ALIECTBA
MaTeMaTUYECKUX PACCY)KICHHH, BOCIPHUSATHIO TEOMETPUYECKHX (OpM, YCBOCHHUIO WUICU
CUMMETPHH.

1.3 llenu u3yyeHnusi 001eo0pa3oBaTeLHOr0 yueo0HOro npeamera MaremMaTuka

[IpuopureTHpiMu  1enssMH  OOy4eHHS] MaTeMaTUKe SBISIOTCA:  (opMupoBaHHE
HeHTpaJII)HI)IX MaAaTEeMAaTHUYCCKUX HOHSITI/II?I (LII/ICJIO, BE€iIn4dnHa, FCOMCTpI/I‘ICCKaﬂ (1)I/Ipra,
nepeMeHHas, BEPOATHOCTb, (PYHKIIHS), 00ECTICUNBAIOIINX TTPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH
MaTeMaTH4YeCKOTro 00pa30BaHUs 00yJaroONIuXCs; MOABEACHIE 00yUJalOMMUXCsl HA JOCTYITHOM IS
HUX ypOBHC K OCO3HAHUK B3aMMOCBSI3HW MAaTCMATUKHU U Oprma}omero MI/Ipa, IIOHUMAaHUEC
MaTEMAaTUKU KaK 4YaCTHu O6HI€I>1 Ky,HI)TypI)I YCJIOBCUCCTBA, paSBI/ITI/Ie HHTGHHGKTY&HBHBIX nu
TBOPYECKHUX CIOCOOHOCTEH 0OydJaromIuxcs, IMO3HABATEIHbHOW aKTHBHOCTH, MCCIEAOBATEIBCKUX
YMGHI/II\/II, KpI/ITI/I'-IHOCTI/I MBINIJICHUA, HHTepeca K I/ISYLICHI/IIO MaTEMaTHUKU, (1)OpMI/IpOBaHI/I€
(GYHKIIMOHATBPHOM MaTeMaTH4ecKOoW T'PaMOTHOCTH: YMEHHs pacro3HaBaTh MaTeMaTHYecKUe
aCreKThl B PEAJIbHBIX XU3HEHHBIX CUTYalUsIX U MPH U3Y4EHUM OPYTUX y4EOHBIX MPEIMETOB,
MIPOSIBJIEHUSI 3aBUCUMOCTEN U 3aKOHOMEpHOCTeH, GOpMyIupoBaTh UX Ha SI3bIKE MAaTEMaTHUKU U
co3JgaBaTb MaT€MaTH4YCCKHUE MOJCIIHN, HpI/IMerlTI) OCBOGHHI)II\/II MaTeMaTI/I'—IeCKI/Iﬁ annapaT JJIA
peHIeHI/IH HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IX 3aaa4, I/IHTepHpeTI/IPOBaTB " OLICHUBATH HOJ'Iy‘—IeHHI)Ie
pe3yabTATHI.

1.4  Mectro o00m€0o0pa3oBaTeIbHOIO Yy4eOHOro mnpeaMera MaremMaTuka B
crpykrype IIIICC3:

O6meoOpa3oBaTenbHbIN yueOHBIN TpeaAMeT MaTeMaTrKa sSBIISICTCSl Y4eOHBIM MPEAMETOM
o0s13aTeTpHOM TpenMeTHON obnactu «Maremaruka u naHpopmarukay OI'OC cpeanero oodmero
o0Opa3oBaHUsI.

B yue6nom mnane IIICC3 yuebnsbrit npeamer OVIL.04 MartemaTnka BXOJIUT B COCTaB
o0mux 001meoOpa3oBaTeIbHBIX YYEOHBIX TIPEAMETOB, (OPMHPYEMBIX W3 00S3aTEIbHBIX
npeameTHbix obnacreid ®I'OC cpennero obmero odpazoBanus. [Ipu 3ToM M3ydeHHEe TpenMeTra
MpelycCMOTPEHO Ha NpOoGUIbHOM YpOBHE M HANpaBiICHO HA JOCTHXKEHHE IMYHOCTHBIX U
METanpeIMETHBIX pPe3ylIbTaToB OOy4YEHHs, BBIMOJIHEHUE TpPeOOBaHUI K MPEAMETHBIM
pe3ynpTaTtam o0ydeHHsl.



2 TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEJIMETA MATEMATUKA

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbpraTe M3yueHus MaTeMAaTHKH Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs Yy
oOyuaromierocs OyayT chOpMHUPOBAHBI CIICTYIONTUE JINYHOCTHBIC PE3YIbTATHI:

1) TrpakIaHCKOTO  BOCIUTAHUSA:  CHOPMHUPOBAHHOCTH  TPAXKJAHCKOW  TO3UIMH
oOyJaromierocss Kak akKTUBHOTO Y OTBETCTBEHHOTO UJICHA POCCHUICKOTO OOIMIECTBA, OCO3HAHHE
CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, YBAKEHHE 3aKOHA U MTPABOTIOPSIIKA; PUHSITHE
TPAIUITMOHHBIX HAITMOHAIBHBIX, OOIIECUYETIOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATHYECKUX
[IEHHOCTEM; TOTOBHOCThH MTPOTUBOCTOSTH UCOJIOTHH SKCTPEMH3Ma, HallMOHAIN3Ma, KCeHOo(hoOouw,
JTUCKPUMUHAIINH TI0 COIUATBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM ITPU3HAKAM;
TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B WHTEpEcax TPakIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABIIEHUH B 0011€00pa30BaTEIHLHON OpraHu3alii U JETCKO-FOHOIIIECKUX
OpraHU3aIUsAX; YMEHNE B3aUMO/JICHCTBOBATH C COIMAIbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSIMHE ¥ HA3HAYEHUEM; TOTOBHOCTh K TYMAaHUTAPHOUW M BOJIOHTEPCKOM JIEATEITLHOCTH;

2) TATPUOTHYECKOTO BOCIHTAHHSA: OCO3HaHHE COHOPMHUPOBAHHOCTH  POCCHHCKOM
TPOKIAHCKOM  HMJACHTUYHOCTH, TATPUOTHU3Ma, VYBOXKEHHS K CBOEMY HapoIy, 4YyBCTBa
OTBETCTBEHHOCTH mnepen PonuHON, ropmoctu 3a CBOM Kpaid, cBow PoauHy, CBOW S3BIK U
KyJIbTYpYy, TpOILIOE ¢ HACTOSIIEe MHOTOHAIMOHAILHOTO Hapona Poccum; I1eHHOCTHOE
OTHOIIIEHHE K FOCYIapCTBEHHBIM CUMBOJIaM, HICTOPUYECKOMY U IIPUPOTHOMY HACIIEANIO,
NnaMsATHUKaM, Tpaaulusam HapoaoB Poccuu, noctikenusm Poccru B Hayke, HCKycCTBe, CIIOPTE,
TEXHOJIOTHUSX U TPYAE; UIeiHasi yOeKIeHHOCTh, TOTOBHOCTH K CIIy’KE€HUIO0 U 3amute OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro cynb0y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS: OCO3HAHHUE JYXOBHBIX I[EHHOCTEH POCCHUCKOTO
Hapoja; cOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEACHUS; CIIOCOOHOCTD
OIICHUBATh CHUTYallUI0 U MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYACh Ha MOpAIbHO-
HPAaBCTBEHHbIE HOPMbI M IIEHHOCTH; OCO3HAaHUE JIMYHOTO BKJIAa/Ja B MOCTPOEHUE YCTONYMBOTO
OyIyl1ero; OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSM U (WJIM) APYTHMM 4YJ€HaM CEMbH,
CO3JaHMI0 CEMbU Ha OCHOBE OCO3HAHHOTO WPHUHATHUS IIEHHOCTEH CeMEHOW >KHM3HU B
COOTBETCTBUU C TPaAULIUAMU HapoJoB Poccuu;

4) 5CTETUYECKOTO BOCIHMTAHUSA: ICTETHYECKOEC OTHOIICHHE K MHpPY, BKIIOYAs ICTETHKY
ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPYy/Ia U OOIIECTBEHHBIX OTHOIICHUA;
CIOCOOHOCTh BOCIIPUHUMATH PA3NIMYHbIE BHUJbI UCKYCCTBA, TPAJAUIIMU U TBOPYECTBO CBOETO W
JIPYTUX HApOJOB, ONIYIIAaTh SMOIMOHAIBHOE BO3JECHCTBUE HCKYCCTBA; YOEKICHHOCTH B
3HAYUMOCTH IS TJMYHOCTH U 0OIIecTBa OTEUECTBEHHOTO U MUPOBOTO UCKYCCTBA,

STHUYECKUX KYIbTYPHBIX TPAJULUN U HAPOJHOTO TBOPUYECTBA; TOTOBHOCTh K CAMOBBIPA)KEHUIO B
Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISATH KAUeCTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocmHTaHHs: CHOPMUPOBAHHOCTH 3J0POBOTO M Oe30macHOro obpasa
KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbIO; MOTPEOHOCTh B (hU3MUECKOM
COBEpILECHCTBOBAHUM, 3aHATUSX CIIOPTUBHO-O3JOPOBUTEIBHON AESATENBHOCTBIO; AKTUBHOE
HEMPUITHE BPEIHBIX MPUBBIYEK U UHBIX (POPM MPUUMHEHUS Bpena GU3MIECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

6) TpyIOBOro BOCIMTAHHS: TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPYAOJIOOME; TOTOBHOCTh K AaKTHUBHOW JAEATEIHHOCTH TEXHOJOTHYECKOH M COLMAIbHOU
HaMpPaBJIEHHOCTH, CMOCOOHOCTh WHHUIIMUPOBATH, MJIAHHUPOBATH M CAMOCTOSITENIEHO BBITIONHSTH



TaKyl0 JAEATEIbHOCTh, WHTEPEC K pPa3IuyHbiM cdepaM MpodecCHOHANIBHON eSTEIBHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TUIAHBI, TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHIO M CamMOOOpa30BaHUIO HA
MPOTSKEHUU BCEH )KU3HU;

7) 9SKOJOTMYECKOr0 BOCHHMTAHUS: CHOPMHUPOBAHHOCTh JKOJOTMYECKOH  KYJIBTYpBI,
IIOHUMAHHUC BJIUAHUA COLOHUAJIBHO-3KOHOMHUUYCCKUX IMPOLHECCOB Ha COCTOAHHUC HpI/IpOIlHOfI u
COLIMAIIBHOM  cpefpl, OCO3HaHME TIJIOOAJIBHOIO  XapakTepa JKOJOIMYECKUX  IpoldieMm;
IJIAHUPOBAHUE U OCYILIECTBJICHUE ICHCTBUI B OKPY>KAIOILIEH Cpelie Ha OCHOBE 3HAHUSA LIEJIEi
YCTOI\/JI‘-H/IBOI“O Pa3sBUTHA YCIIOBCUYCCTBA, AKTUBHOC HCIIPUATUC HCﬁCTBHﬁ, MMPUHOCAIINX BPECO
OKpY’Kalolllel cpe/ie; yMEHUe POrHO3UPOBaTh HEOIArONPUATHBIE IKOJIOTUYECKUE TTOCIIEICTBUS
MMpCANTPUHUMACMBIX I[GﬁCTBI/Iﬁ, npeaoTrBpamiate MX; pacllMpCHUC OIbIiTa ACATCIIBHOCTU
9KOJIOTUYECKOM HAINPaBIECHHOCTH;

8)  LeHHOCTH  HAyYHOIO TIO3HAHMUS: c(hOPMHPOBAHHOCTh  MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW TMPAKTHKH,
OCHOBAHHOTO Ha JMajore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEr0 MecTa B
IMOJIMKYJIBTYPHOM MHUPE; COBCPIICHCTBOBAHUEC SI3BIKOBOM M YHTATEILCKOU KYyJIbTYphl Kak
cpeacTsa BSaHMOHeﬁCTBHH MCXKY JIOAbMU W MO3HAHUA MHPA; OCO3HAHHWEC LHCHHOCTH HaquOﬁ
ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATHL NMPOCKTHYHO W HCCICOOBATCILCKYIO JACATCIBHOCTDH
UHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIJMETHBIE PE3YJbTATDBI

B pesynpTaTe ocBOeHHUS MpOTpaMMBbl [0 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocst OyayT CcGhOpPMHPOBAHBI METANpPEIMETHBIE PE3YJIbTATHI,
XapakTepHU3ylollhecs  OBJAJCHHEM  YHHUBEpPCAJbHBIMU  IIO3HABATEIbHBIMU  JACHCTBUSMU,
YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JEUCTBUSMU M YHHUBEPCAIbHBIMU PETYISITUBHBIMU
neiictBusimMu. [lo3HaBaTenpHbIC YHUBEpPCATbHBIC YICOHBIC JCHCTBUSA.

OBiajjeHHe YHUBEPCAJIbHBIMU N03HABATEIbLHBIMH /1€l CTBUSIMH:

a) 0a30BbIe JOTHYECKUE JEHCTBUS: CAMOCTOSATENBHO (POPMYIUPOBATh U aKTyalIHU3UPOBATh
npoOieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK WIH
OCHOBaHUS Uil CpaBHEHUS, Kiaccuukamuu v 0O0O0OIICHUS; ONpPENeNsITh Lelu ACSTeIbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUU UX AOCTHXKEHUS; BBISABIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHUS
B pacCMaTpPUBAEMBIX SBJICHUSX; BHOCUTh KOPPEKTUBHI B JESTEILHOCTD, OIICHUBATh COOTBETCTBHE
pEe3yNbTaTOB LM, OLIEHWBATh PUCKU MOCIEACTBUI AESITEIbHOCTH; pa3BUBaTh KPEaTHBHOE
MBIIILJICHHE NPU PEHICHUN KUZHEHHBIX MPOOIIeM;

0) ©Oa3oBble  uHcclenoOBaTeNbCKUE  JCWCTBHA:  BJIQJETh  HaBbIKAMHU  y4eOHO-
HCCIIEIOBATEIbCKOM M TMPOEKTHOW JIeATENbHOCTH, HAaBBIKAMU  pa3pelieHus mpoliem;
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TOWCKY METOJIOB PEHICHHsS MPaKTHYECKUX
3a/1a4, MPUMEHEHHUIO Pa3JIMYHBIX METOJOB IO3HAHMS; OBJAJCHUE BHUAAMH JESATEIbHOCTH IO
MOJIyUEHUIO HOBOTO 3HAHMS, €ro HHTEPHpETalud, NpeoOpa3oBaHUI0 U TMPUMEHEHHIO B
pPa3IMYHBIX Y4YEOHBIX CHUTYyallMsX, B TOM 4YHCJIE€ TPHU CO3JAaHUU Y4EOHBIX U COLHUATBHBIX
MPOEKTOB; (pOpMHpPOBAHME HAYYHOTO THUIA MBIIUICHUS, BIaJIeHUE HAYYHOW TEPMHHOJOTHEMH,
KITFOYEBBIMH TOHATHSAMU U METOJAMH; CTaBUTh M (POPMYIHpPOBaTH COOCTBEHHBIE 3a/laydl B
00pa30BaTeNbHON ACITETbHOCTU U )KU3HEHHBIX CUTYAIIUSIX; BRISIBISITh IPUUUHHO-CIICACTBEHHbBIE
CBSI3M U aKTYaIM3UPOBATH 33/1a4y, BBIIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI TS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKJIEHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,
aHAIM3UPOBATH MOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa4l pe3yJbTaTbl, KPUTUUYECKU OLICHUBATh UX
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JOCTOBEPHOCTh, MPOTHO3MPOBATh W3MEHEHHE B HOBBIX YCIOBHUSX; J1aBaTh OIICHKY HOBBIM
CUTYallUsIM, OLCHHBATh NMPUOOPETEHHBIH ONBIT; pa3padaThiBaTh IJIaH PEUICHHS MpPoOIEeMBbI ¢
y4eTOM aHaJIM3a HMMEIOIIMXCS MAaTepUalbHBIX W HEMaTepPHAJIBHBIX PECYPCOB; OCYIIECTBISTH
L[eJICHAPABJICHHBIH MOUCK MEpeHoca CPEACTB U CHOCO0OB NEHCTBHA B MPO(ECCHOHATBHYIO
cpemy; YMeThb TIEPEHOCUTh 3HAHMS B TIO3HABATENBHYI0 M TPAKTHYECKyIH0 00Jactu
KHU3HEEATSIPHOCTH; YMETh HMHTEIPUPOBATh 3HAHUS M3 pPasHBIX MPEIMETHBIX 00JacTei;
BBIJIBUTaTh HOBBIE UJIEH, ITPEIaraTb OPUTHHAIBHBIC MTOIXObI U PEHICHUS; CTABUTH IPOOIEMBI 1
3aJauu, JIOMYCKAIOIINE allbTePHATUBHBIC PELICHHUS;

B) paboTa ¢ nHpOpManKei: BiIaIeTh HaBBIKAMH TOIY4eHHs] HHPOPMAIUU U3 HCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITENIbHO OCYHIECTBISATH TIOMCK, aHAJM3, CHCTEMAaTH3alUI0 W
MHTEPIPETAHIO WHPOPMAIIMK Pa3INYHBIX BHJIOB U ()OPM IPEICTABICHUS; CO3aBaTh TEKCTHI B
pa3nMyHBIX (opMarax C y4eToM HaszHaueHHs MH(pOpMaluu W [EIeBON ayauTOpWH, BHIOMpas
ONTUMANIbHYI0  (OpPMY TIPEICTAaBICHHS ¥ BH3yaIM3allid; OICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh HMH(OpMAIMH, €€ COOTBETCTBHE IPABOBBHIM M MOPAIBHO-ITHYECKHM HOPMaM;
WCTIOJNIb30BaTh CPEJCTBa WH(POPMAIMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTHH B DPEHICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OpPTaHW3AalMOHHBIX 33/7a4 C COONIOJICHHEM TpeOOBaHUIA
SPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHS, TIPABOBBIX U ITHUECKUX
HOpPM, HOpM HH(OPMAITMOHHOW 0€30MacCHOCTH; BIIAJETh HABBIKAMU PACTIO3HABAHUS M 3aIlUTHI
uHpopmanuy, THPOPMAITHOHHOM 0€30MaCHOCTH JINYHOCTH.

OgJajieHne yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMHU Y4eOHbIMU J1€HiCTBUSIMU:

a) oOIIeHHWE: OCYIIECTBIATh KOMMYHHUKAIIMM BO BCeX cdepax XKHU3HH; paclio3HaBaTh
HeBepOaJbHbIE CpencTBa OOIIeHMs, MOHMUMATh 3HAYEHHE COLMANbHBIX 3HAKOB, PAaclO3HABAaTh
MPEANOCHIIKA KOH(QIMKTHBIX CHUTyallUd M cMsr4atb KOH(IMKTBI; BJIaJETh pPa3IMYHBIMU
criocobamMu OOILIEHUS M B3aUMOJICHCTBUS; apryMEHTUPOBAHHO BECTH JHAJIOT, YMETh CMST4YaTh
KOH()JIUKTHBIE CHUTYyallMd; pa3BEpPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pEHUS C
HCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHas AeATEIbHOCTh: MOHUMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOU U
WHIUBUAYAIbHONH pabOThl; BHIOMpATh TEMAaTHUKy M METOIbl COBMECTHBIX NEHCTBUI C y4eToM
OOLIMX UHTEPECOB M BO3MOKHOCTEH Ka)JI0TO 4WieHa KOJUIEKTHBA; IPUHUMATD LIEJTU COBMECTHOMN
JeSITeNIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBUS 10 €€ JIOCTHXKEHHUIO: COCTABIIATH
IUIaH JEHUCTBUM, paclpenessTh POJM C YY€TOM MHEHHMH y4aCTHUKOB, OOCYKIAaTh pe3yibTaThbl
COBMECTHOHM pPalOThI; OLIEHWBATh Ka4eCTBO CBOETO BKJIA/Ja M Ka)XJOr0 yYaCTHHKA KOMaHIbI B
o0l pe3ynpTaT 1o pa3paboTaHHBIM KPHUTEPHUSM; IpejaraTh HOBBIE MPOEKTHI, OLIEHWBATH
WU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUYECKONH 3HAYMMOCTH; KOOPAMHUPOBATH U
BBITIOJIHATE  pabOTy B  YCIHOBHUSX pEAIbHOTO, BUPTYAIbHOTO W  KOMOHMHHPOBAHHOTO
B3aUMO/JICHCTBUS; OCYLIECTBISATh IMO3UTUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IUYHBIX
CUTYalLlUsIX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBePCAJbHBIMH PeryJIATHBHBIMH Y4eOHbIMH /1eH CTBUSIMH:

a)  caMOOpraHu3alys:  CaMOCTOSITE€IbHO  OCYHIECTBISATH  IO3HABATENIbHYIO
JeATeNbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh M (HOpMyIHpoBaTh COOCTBEHHBIE 3aJa4d B
00pa30BaTeNIbHON JIEATETBHOCTH M KM3HEHHBIX CUTYallUsX; CAMOCTOSATEIBHO COCTABJIAThH IUIaH
pemeHust MpoOJieMbl C Y4eTOM MMEIOUIMXCS PecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
NPEANOYTeHUH; AaBaTh OLIEHKY HOBBIM CHUTYAIMsIM; pacIIUpsATh paMKU y4yeOHOro mpeaMera Ha
OCHOBE JIMYHBIX MNPEANOYTEHUH; JeNnaTb OCO3HAHHBIM BBIOOP, APryMEHTHpPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 33 pELICHHME; OLEHUBAThb NPUOOPETEHHBI OMBIT; CIIOCOOCTBOBATH



(OpPMUPOBAHUIO U TIPOSIBICHUIO IIMPOKOIM SPYIUIIMU B pa3HBIX 00JacTAX 3HAHUM, MOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTpOJIb: [aBaTh OICHKY HOBBIM CHUTYallHsiIM, BHOCHUTh KOPPEKTHUBBHI B
NESTEIbHOCTb,  OLIEHMBAaTh  COOTBETCTBME  PE3Yy/NbTAaTOB  II€JIAM;  BJAJeTh  HaBbIKaMU
[I03HABaTEIbHON pe(IEKCUN KaK OCO3HAaHUS COBEPIIAEMBbIX JAECUCTBUH M MBICIUTENbHBIX
IIPOLIECCOB, MX PE3YJIbTaTOB M OCHOBAHWI; HMCMOJIb30BaThb HPUEMbI pe(IEKCUU I OLEHKU
CUTYallMy, BbIOOpa BEPHOIO PELIEHUS; YMETh OLIEHUBAThb PUCKU U CBOEBPEMEHHO NPUHUMAThH
pELIEHHUs 110 UX CHUIKEHUIO;

B) SMOIMOHAJBHBIN MHTEJUIEKT, MPeINoaralmui cOpMUPOBAaHHOCTh: CAMOCO3HAHUS,
BKJIFOUYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAILHOE COCTOSIHUE, BUAETh HAIPaBIICHUS
pa3BUTHS COOCTBEHHON SMOLIMOHAILHOM c(epbl, ObITh YBEPEHHBIM B ce0€; caMOperyInpoBaHus,
BKJIIOUYAIOUIETO CAMOKOHTpPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE,
CIOCOOHOCTh AJANTHPOBATHCA K AMOLMOHAIBHBIM M3MEHEHUSIM U TPOSIBIATH F'MOKOCTh, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEI MOTHBAIIMH, BKIIOUAIOLIEH CTpEMIICHHE K JOCTHKEHHIO LEIH 1
ycrexy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JI€WCTBOBATh, MCXOJI U3 CBOMX BO3MOXKHOCTEM;
SMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHHE JAPYIHX,
YUUTHIBATh €ro TMpPU OCYIIECTBICHHUH KOMMYHHKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U
COTEepPEeKMBAHUIO; COI[UAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOLLIEHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBIISITh HHTEPEC U pa3peniaTb KOH(INKTHI,

r) TMPUHATHAE CceOsl U APYTrUX JIOJCH: NMPUHUMATH ce0s, TIOHWMAasi CBOWM HEIOCTAaTKU W
JOCTOMHCTBA; NPUHUMAaTh MOTHBBI M apryMEHTBl IPYIHX JIIOACH IPU aHAIU3€ PE3yJIbTaTOB
NeATeNbHOCTH; INpHU3HABaThb CBOE IPaBO M INPaBO JAPYIHX JOJeHl Ha omMOKU; pa3BUBAThH
CIOCOOHOCTh MOHUMATh MUP C MO3HUILIMHU APYTOTr0 YEI0BEKA.

INPEIMETHBIE PE3YJIbTATBI

1) BiageHue MeTOJaMHU JOKa3aTEJbCTB, AITOPUTMAMHU pCIICHUS 3a/1ad; yMEHHUE
(bopMynUpOBaTh ONPEAETICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOIUTH JOKa3aTeIbHbIE
paccyKJeHHs B XOJle PpELIeHUs 3aJady; yMEHHUE OIEepUpoBaTh IMOHATUAMHU: OIpE/EIeHue,
aKkCHoOMa, TeopeMa, CIEeACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTelIbCTBO, PABHOCUJIbHBIE
GbopMynupoBKH; yMeHHE (OpPMYIMpPOBaTh OOpPAaTHOE WU MPOTHUBONOJIOKHOE YTBEP)KICHHUE,
IPUBOAUTH NPUMEPBl U KOHTPIPUMEPHI, HCIOJIb30BAaTh METOJ MATeMaTH4YEeCKOM HWHJIYKIHU;
IIPOBOJIUTH JIOKA3aTelbHbIE PACCYXKIEHHUS IpH pElIeHUH 337ad, OLIEHUBATh JIOTMYECKYIO
IIPaBUIBHOCTh PacCyKACHUH;

2) yMEeHHE OIEpUpPOBaTh MOHATHAMH: CTEICHb YHCIA, CTENEHb C IIEJIbIM IOKa3aTeleM,
KOPEHb HATypaJlbHOM CTENEHH, CTENEHb C palMOHAJIbHBIM IIOKA3aTeleM, CTEIEHb C
NeUCTBUTENBHBIM (BEIECTBEHHBIM) IOKa3aTejaeM, Jorapupm Uucia; yMEHHE BBINOJIHSATD
BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHUI CO CTENEHsAMH M Jorapupmami,
npeoOpa3oBaHus JAPOOHO-PALMOHANBHBIX BBIPAKEHUH; ) yMeHHE CBOOOJHO ONEpUPOBAThH
MOHATUAMM: JIorapu(M YUCIIa, CHHYC, KOCUHYC ¥ TAHT'€HC IPOM3BOJIBHOTO YUCIIA;

3) yMeHHUEe OIepupoBaTh MOHITUSMH: PallMOHATILHBIE, UPPALUOHAIIBHBIE, TOKAa3aTeIbHbIE,
CTeTeHHbIE, JJorapu(pMUIECKUe, TPUTOHOMETPUUYECKUE YPAaBHEHUSI U HEPABEHCTBA, UX CHCTEMBI;

4) yMmeHue OnepupoBaTh MOHATHAMU: (QYHKIHS, HENpEepbIBHAS (YHKIUS, POU3BOIHAS,
nepBooOpa3Has, ONpEeAETICHHbI WHTErpai, yMEHHE HaxXOAMTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIIPABOYHbIE MAaTepHAJIbl; UCCIEN0BATh B MPOCTEHUIINX CIydasX QYHKIUU
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Ha MOHOTOHHOCTh, HAXOJWTh HamOOJbIINE W HAUMEHbIINE 3HA4YeHUs (YHKIHA; CTPOUTH
rpadMKd MHOTOYICHOB C HCIIOJIb30BAaHHEM arapara MaTeMaTHYeCKOTO aHalu3a; MPUMEHSThH
IIPOM3BOJIHYIO IIPU PELLIEHUH 33/a4 Ha JABWKEHUE; pellaTh IPaKTUKO-OPUEHTUPOBAHHbIE 3a/1a4H
Ha HaWOOJBIINE M HAWMEHbBLINE 3HAYCHHS, HAa HAXOXKJICHHE IyTH, CKOPOCTH M YCKOPEHHS;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M rpaduku (GYHKIMIA Ui PEIICHUs YpaBHEHUH, HEPABEHCTB H
3ajad C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOECTBA peIIeHUN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

5) ymeHue onepupoBaTh MOHATHIMU: pallMOHaIbHAS (QYHKIIMS, TOKa3aTesbHast QyHKIuS,
creneHHast (GyHKUuMs, JorapudmMudeckas QyHKIH, TPUTOHOMETpUYEeCKHe (YHKIUH, 0OpaTHbIE
(GyHKIMM; YMEHHE CTPOMUTHh TIpadUKH HW3YYEHHbIX (YHKIUH, MCNOIb30BaTh Ipaduku Mpu
M3Y4YEHHUHU TPOLIECCOB M 3aBUCUMOCTEN, NPU PEIICHUH 3ajjad U3 JIPYTuX y4eOHBIX NMPEAMETOB U
3aJ1a4 U3 peanbHOM )KM3HH; BbIpakaTh (GOpMysaMu 3aBUCUMOCTH MEXIY BEJIMYUHAMU;

6) yMeHHe peliaTh TeKCTOBBIC 337[a4H Pa3HbIX THIIOB (B TOM YHCIIC HA MPOIICHTHI, IO U
4yacTH, Ha JBHW)KEHHUE, paboTy, CTOMMOCTb TOBapOB W YCIYI, HaJOrW, 3aJayd Hu3 olnactu
yIOpaBieHUS JUYHBIMM U CEMEHHbIMU (MHAHCAMM); COCTaBJISATh BBIPAXKEHUS, YpPAaBHEHUS,
HEpaBeHCTBA M HMX CHUCTEMbI IO YCIOBMIO 3ajjaud, HCCIENOBaTh IOJYYEHHOE pElIeHHE U
OIICHUBATh MPABAONOI00HOCTh PE3yIbTaTOB;

7) yMeHHE OTIepUPOBATh MOHATHIMU: CpeiHee apudMeTHIecKoe, MeIiana, HanbobIIe U
HauMEHbIIlee 3Ha4YeHHs, pa3Mmax, JUCIEepCHs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH HHQOpPMAIINIO, MPEACTaBICHHYI0 B Tabimuuax, Ha
auarpammax, rpaukax, OTpa)<arollyl0 CBOWCTBA PpEaJbHbIX MPOLECCOB U  SBICHHIA;
IPECTaBIATh UH(POPMALMIO C MTOMOIIBIO TAOJIMIl M JUarpaMM; HCCIEI0BaTh CTATUCTHUYECKHUE
JIAHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'paUueCKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

8) yMmeHMe omepupoBaTh TMOHATHSIMH: CIy4aWHBI ONBIT M CIIydaiiHOE COOBITHE,
BEPOATHOCTh CIYy4allHOTO COOBITHSA; YMEHHE BBIYUCIATH BEPOSATHOCTh C HCIOJIb30BAaHUEM
rpaduuecKuXx METOJIOB; IPUMEHATh (OPMYJbl CIOKEHHs M YMHOXEHUS BEpOATHOCTEH,
KOMOMHATOpHbIE (akThl U (GOPMYNbI IPU PELICHUU 3aJay; OLEHUBATh BEPOSTHOCTH pEeabHBIX
COOBITUI; 3HAKOMCTBO CO CJIy4ailHBIMHU BEJIMYMHAMU; YMEHHUE NIPUBOIUTH IIPUMEPHI NIPOSBICHUS
3aKOHa OOJIBIIKX YKCEN B IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

9) yMeHHe OHepHpOBATh IOHATHSIMHU: TOYKa, INpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYIpaHHBI YroJl, CKpEIMBAOUIMecs MpsAMble, MapauIeIbHOCTh M IEPHEHAUKYISIPHOCTD
OPSIMBIX M IUIOCKOCTEH, yrojl MeXAy HpPSIMBIMH, Yroj MEXIy NpsAMOM U IJIOCKOCTHIO, YTOJl
MEXJly IJIOCKOCTSIMH, PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMH,
paccTosiHMEe MEXAY IUIOCKOCTSMHU; YMEHHME MCIIOJIb30BaTh IPU PELICHWU 3a/ad H3y4deHHbIE
(baxThl ¥ TEOPEMbI IUIAHUMETPHUH; YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MUPA;

10) ymeHue onepupoBaTh MOHATHSIMU: MHOTOIPAaHHHK, CEYCHHE MHOTOTPaHHHUKA, KYO,
napajiesienunes, npu3mMa, nupamuaa, GUrypa u IoBEpXHOCTh BpallleH!s, WINH/P, KOHYC, 11ap,
cdepa, ceueHus (UIypbl BpallleHHs, IUIOCKOCTb, Kacaromiasicsi chepbl, IUINHAPA, KOHYCA,
IUIOIIA/Ib TOBEPXHOCTH MUPAMUJIbI, TPU3MBI, KOHYCa, IWIIMHAPA, IUI0Iaab chepbl, 00beM Kyoa,
MIPSIMOYTOJIBHOTO NapajuleIenuneia, TUpaMubl, IPU3MbI, IWIMHAPA, KOHYyca, 11apa; yMEHHUE
n300pakaTh MHOTOTPAHHUKU M TIOBEPXHOCTH BpalllEHHs, UX CEYEHUS OT PYKH, C MOMOIIbIO
YEPTEKHBIX MHCTPYMEHTOB U IEKTPOHHBIX CPEJCTB; YMEHHUE pPACIO3HABaTh CUMMETPHUIO B
MPOCTPAHCTBE; YMEHHE pAacloO3HaBaTh MPAaBUJIbHbIE MHOTOIPDAaHHUKH; YMEHHE CBOOOIHO
ONEpUPOBATh MOHATUSAMU: JBIKEHHE, MMAPAJUIEIbHBIN IIEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHKe MO100us, M0100HbIE (DUTYpHI; YMEHHE PaclioO3HABATh
paBHBIE U TOJOOHBIE (GUIYpHl, B TOM YHUCIIE B NPHUPOJE, UCKYCCTBE, apXUTEKType; yMEHHE
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HCI0JIb30BATh T€OMETPUUYECKUE OTHOLIEHUS, HAXOJUThb TEOMETPUYECKHE BEJIWYMHBI (UIMHA,
yTroJl, IJIOMIaab, 00bEM) MPH PEUICHUH 3a/1a4 U3 JIPYTUX y4eOHBIX MPEIMETOB U U3 PEalTbHOU
KU3HU;

11) ymeHHe OnepupoBaTh MOHATHIMU: JBMKCHHUE B TIPOCTPAHCTBE, MOA00HBIC (GUTYPHI B
IIPOCTPAHCTBE; HCIOJIb30BATh OTHOILIEHUE IUIOIIAJCH MOBEPXHOCTENM M OOBEMOB IMOAOOHBIX
¢buryp npu penieHnu 3aaad;

12) yMeHHE BBIYHMCIATH €OMETPUYCCKUE BEIMYHMHBI (IUTMHA, YroJj, IUIOUIA[b, 00bEM,
TUTOIIA/Ib TIOBEPXHOCTH), HCIIOIB3Ys N3YUYEeHHBIE (POPMYITBI M METOIBL;

13) yMeHHe oONEpUPOBaTH TOHATUSMH: TPSAMOYTOJIbHAs CHCTEMa KOOPJHUHAT,
KOOpJIMHATBl TOYKH, BEKTOP, KOOPAWHATHI BEKTOpA, CKAISIPHOE IMPOU3BEACHUE, YroJl MEXAY
BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEIEHUE BEKTOpa HAa YHUCIIO; HAXOJIUTh C IOMOUIBIO
M3YYEHHBIX (DOPMYII KOOPAWHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMS TOUKAMU;

14) ymeHue BbBIOMpATh MOIXOMSAIIMN WM3YYCHHBIH METOJ JUIs peIleHHs 3aaaud,
pacrno3HaBaThb MaTeMaTH4eckue (akThl W MaTeMaTH4YeCKHEe MOJEIM B NPUPOJHBIX U
OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE, yMEHHE NPHUBOJUTH IPUMEPbl MaTEeMaTH4YECKHX
OTKPBITHI POCCUICKOM U MUPOBOW MAaTeMaTHYECKON HAYKH;

15) yMmeHue omepupoBaTh MOHATHSIMHU: MHOXKECTBO, MOJMHOYKECTBO, OTEPALUH HAJ
MHO>KECTBAMHU; YMEHHE HCIO0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr Jisi OIUCAHUS
peasIbHbIX TPOIIECCOB U SIBICHUM MpPHU PEIICHUWU 3aJady, B TOM YHUCIIE M3 JPYruxX Yy4eOHBIX
MIPEIMETOB;

16) ymeHHe ONepHpOBATh MOHATHIMH: HATYPAILHOE YHCIIO, IIEJI0€ YUCIIO0, OCTATOK IO
MOZYJIIO, PAllMOHAJIBHOE YHCIIO, UPPALMOHATIBHOE YHCIIO0, MHOKECTBA HATYPAIBHBIX, LICIIBIX,
PalMOHAJIBHBIX, IEHCTBUTEIIBHBIX YHCEI; YMEHUE HUCIIOJIb30BATh IPU3HAKHU JAECIUMOCTH,
HaWMEHBIINK OO IeTUTENh U HaUMEHbIee o011ee KpaTHOe, anropuT™M EBkinaa npu
PEILIECHNH 3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULINOHHBIMU CUCTEMAMH CUUCIICHUS;

17) ymeHHe onepHpoBaTh MOHATHIME: TOXKAECTBO, TOXKACCTBEHHOE IIPEOOpa3oBaHHe,
YpaBHEHHUE, HEPAaBEHCTBO, CUCTEMA YPABHEHHUI U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHMI,
HEPABEHCTB U CUCTEM, pallUOHAIbHBIC, MPPALlMOHAIIBHBIE, TI0KA3aTEIbHbIC, CTEIICHHBIE,
norapu(pMUUecKue, TPUrOHOMETPUUYECKHE YPAaBHEHMsI, HEPAaBEHCTBA U CUCTEMbl; YMEHHE pellaTh
YPaBHEHHs1, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JIMYHBIX IPUEMOB; PEIIaTh YPABHECHMUS,
HEPABEHCTBA U CUCTEMBI C IIapaMeTPOM; IPUMEHSTh YPAaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIS
peleHusl MaTeMaTHYeCKUX 3a/1a4d U 3a/1a4 U3 pa3InyHbIX 001acTeil HayKU U pealbHOM KU3HM;

18) ymeHue CBOOOJHO  ONEPUPOBATH  MOHITHUSMHU:  IOCJICAOBATEIBHOCTD,
apu¢pMmeTHyecKas Iporpeccus, TIeoMeTpudeckas Iporpeccus, OeCKOHEYHO yObIBarolas
reoMeTpUYecKasi MPorpeccusi; yMEHUE 3a/laBaTh MOCIEI0BATEIbHOCTH, B TOM YHCJE C MOMOIIbIO
PEKYpPPEHTHBIX (POPMYII.

11



3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEJIMETA MATEMATHKA

3.1  O0beMm yuyeOHOro npeamera MareMaTuka u BUAbI yu4eOHOI padoThI

Bua yuyeOHoii padoTsl

Oo0LeMm
4acoB

O0beM padoThI 00yUYAKOIIUXCH B aKaIeMHYECKHX Yacax (Bcero)

298

O0beM padoThHl O0yuyalUIUXCS BO B3aMMOJEHCTBMU ¢ NpenoaaBaTesieM
(Bcero)

274

B TOM YHCIJIC:

JICKIIUN

114

MPAKTUYCCKUC 3aHATHA

156

1ab0paTOPHOE 3aHATHE

CamocrosTeabHAas paﬁoTa oﬁyqalomerocﬂ (BCCFO) ¢ 000CHOBaHHEM pacuera
BPEMECHHU, 3aTPAIUBACMOI'0 HA €€ BBINNOJIHCHHE

B TOM YHCIJIC:

u3ydyeHue y4eOHOro/TeopeTHdeckoro marepuaiga (M0 KOHCIEKTaM JIEKIHil),
M3y4EHUE OCHOBHOM M JIONOJHUTEIBHOM JINTEPATYPhI

IMOATOTOBKA K IPAKTHYCCKHUM U Ha60paTOpHI)IM 3aHATHUAM

BBIINIOJTHCHUEC MHAWBUAYAJIBHOT'O WJIX I'PYIIIIOBOTO 3aJIaHN A

MOJITOTOBKA K TIPOMEXYTOYHOM aTTECTAIMH, KOTOPAasi MPOBOAUTCS B (hopme aud.
3a4era

NuauBuaya bHbIA POEKT

Koncyabranumu

IIpomeskyTouHas arrectanus B popme

1 CEMECTP — 3K3aMEC€H, B TOM YHUCJIC:
IIOATOTOBKA K 3K3aMCHY,
IpeaAdK3aMCHAIMOHHAA KOHCYJIbTallus,
Imponcaypa caadu SK3aMCHa

12

2 CEMECTP — 3K3aM€H, B TOM YHUCJIC:
IIOATrOTOBKA K 3K3aMCHY,
IpeaAdK3aMCHAlMOHHAA KOHCYJIbTallus,
Imponucaypa caadd SK3aMCHa

12

12



3.2

TemaTnyecknii IVIAH M COAEP:KaHUE Y4eOHOI0 IPeIMeTa MATEeMATHKA

TemaTnueckue 0J10KH, TEMbI

OcHoBHOe coepkaHue

O0BeM yacoB

OcCHOBHbBIE BHUIBI JCATECJIBbHOCTH

00y4aKIIerocsi
1 2 3 ]
Paznen 1. Pa3BuTHE NOHATHS 0 YHCJIE, MHOKECTBA. 26
Tema 1.1. MHOXeECTBO, ConeprxaHue JIEKIUU Hcnoan3oBaTh TEOPETUKO-

oIepalyy HaJl MHOYKECTBAMH. 1. MHOecCTBO, Ollepali HajJ MHOXecTBaMu Jlnarpammsl Ditniepa—BenHa. 2 MHO)KECTBEHHBI ammapaT JUis OIMCaHUs
XO/la pelIeHus] MaTeMaTHYecKHX 3ajad, a
TaK)Ke peaJbHBIX IPOIECCOB W SIBIICHUM,
NpU pelIeHHH 3ajad U3 JPYrux y4eOHbBIX
Tema 1.2. CozepxaHue JISKIIUU MIpeIMETOB.
JlelicTBUTEIBHBIC U 1 JletictButensbHble uncna. OObIKHOBEHHEIE U JIECATUYHbIE APOOH, TIPOLEHTHI, 2 Onepuposars _TMOHSTHSIMU:
HppalMOHaIbHEIC YU CIa OeCKOHEUHBIE MTEPHOANYECKHE APOOH. pallMOHAIbHOC  YHCII0, JCHCTBUTCIBHOC
2 TOX/IECTBA M TOXIECTBEHHBIE IIPEOOPA30BaHUs. Y pPaBHEHHE, KOPEHb YPaBHEHMSL. 2 uMCI0, OOBIKHOBEHHAS P00, ACCATHIHAs
HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo/l HHTEPBAJIOB. JIpOOB, MPOLEHTBI.
TIpAKTHIECKHIE 3AHATHS BoimosiusiTe apuQMeTHieckue oneparun ¢
1. HeﬁCTBHﬂ C llp065[MH. 2 pa]_[I/IOHaJ:lI)HI)IMI/I I/I" JOCUCTBUTCIIbHBIMU
2.IlpumeHenue apo0Oel 1 MPOLIEHTOB ISl PELIEHHS IPUKIIAIHBIX 337124 13 2 ;Igﬁgil;gl’ NpHOMDKEEHEIE BLITHCICHNA,
Ppa3JIMYHBIX OTPACIed 3HAHUN U PEAIbHON KU3HU. Yy paBHIIa OKPYTIICHHA.
3. [TpubnmxEHHBIE BHIYMCIICHUS, TIPABHJIA OKPYTIICHHS, TPUKUJIKA U OLIEHKA 2 éll)elg::;e:g;““ﬂky H OUEHKY pesynbTata
pe3yibTaTa BEIYUCICHUH. . 0 : .
4. PelieHue LIENBIX U JPOOHO-PAIMOHAIBHBIX YPABHEHHUI U HEDABEHCTB 2 | YnepupoBaTe MOHSTHIMH:  TOXACCTBO,
ypaBHEHHE, HEPaBEHCTBO, LEI0e |
= AIMOHANBHOE YpaBHEHHE, HEPaBEHCTBO.
Tema 1.3. APH(bMeTquCKHH CogneprxaHue JIeKITHH v u %bll‘lo.l‘l]—[ﬂTL n£06pa3onaﬂnﬂp HenbX W
KOpEHb N—OM CTEIECHU. 1. Apudmernueckuii KOpeHb HaTypaIbHOH cTeneHn. CBOHCTBa U rpadMK KOpHS N- 2 PALMOHATBHEIX BHIPAKEHHIT
HppaunoHaibHble ypaBHEHUSI M | OW CTETICHH. Pemats OCHOBHBIE T'HHH LETTBIX
HEpaBEHCTBA 2. Metozp! pelieHust HppalOHAIbHBIX YPABHEHUI M HEPABEHCTB. 2 HpPALHOHATBHBIX ypaBHeHHii -
IIpakTuueckue 3aHATUA HEPABEHCTB.
1. JleticTBusi ¢ aprdMeTHHeCKUMU KOPHSIMU N—O CTETICHH. 2 | IlpuMeHsITh palMOHAJILHBIE YPABHEHUS U
2. Peruenue uppaluoHaIbHbIX YPaBHEHUHN U HEPABEHCTB. 2 | HCpaBEHCTBA s penicHus
3. Pemienue uppalimoHaabHbIX YPAaBHEHUI U HEPABEHCTB Pa3JINYHBIMU METOJAMH. 2 | MaTeMaTW4eCKuX 3aja4 M 3a7aq U3
pa3IHYHBIX 00JacTell HaAyKH W peanbHOH
JKH3HH.
D opMyJIHpPOBAThH, 3anMuChHIBATH B
CHMBOJIMYEeCKOM ¢popme "
WIJIIOCTPMPOBATH NMPHMePaMH CBOMCTBA
KOpHSI N-OW CTENEHH.
BpmoaHsaTs npeodpa3oBaHus
MPPaLMOHATIBHBIX BBIPAKEHUH.
Pemats OCHOBHBIE THIIBI
MppaOHATIBHBIX YpaBHEHHI "
HEpaBEHCTB.
I[IpumMeHATH AJIsl pelIEHUS] PA3IHYHBIX
3aJa4 MppalMoOHAIbHBIE YPAaBHEHUS H
HEpaBeHCTBA.
Crtpoutb, 4uTaTh TpaduK KOPHI n-OH
CTEIEHH.
Hcnonbs3oBats nupoBLBIC pecypebl Ui
MOCTpOeHHsI  rpagukoB  GYHKOIMH U
M3Y4YEHUS NX CBOUCTB
KonTpoabnas padora Nel 2




Paznen 2. ®ynkuuu u rpadpuku. CreneHs ¢ 1eJbIM nokasaresneM. CTeneHb ¢ palOHAJIBHBIM IOKa3aTe1eM.
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Tema 2.1. dyHKUMS, CHOCOOBI
3aganus GyHKuuH. CTeneHp ¢
uesbM nokaszareneM. CreneHb
C palMOHATBbHBIM ITOKA3aTEIIEM.

CopeprkaHue JIEKIUU

1. ®dynxwms, cnocoOs! 3ananus pyskuun. I paduk Gyaknnm. BzanmHo odpaTHbIe
¢ynxmu. O61acTh onpeseNeHns 1 MHOXKECTBO 3HaueHni GyHknun. Hymu
¢ysxmu. [IpoMexyTKn 3HaKOIOCTOSIHCTBA. UETHBIC N HEUETHBIE (QYHKIINH.
CrenieHHast pyHKIWS C HATYpaJIbHBIM, LIENBIM U PAllMOHAIBHBIM TOKa3aTeneM. Eé
CBOMCTBa 1 rpaduk

HpaKTI/I‘IeCKI/Ie 3aHATUA

OmnepupoBaTh NOHATHAMH: (DYHKIHS,
crocoObl  3amaHusi (YHKIHH, B3aMMHO
oOpaTtHbIe (YHKIIUU, 00JIACTh OMPEICICHUS
W MHOXXECTBO 3HaYeHUH (yHKINH, Tpaduk
¢yHKIIIM;  49ETHOCTH HW  HEYETHOCTH
¢yHKIK, HynH (QYHKOIUH, TPOMEXYTKH
3HAKOIOCTOSTHCTBA.

1. HaxoxneHue 3Ha4eHHH BEIPa)KEHUH C pallMOHAILHBIM TT0Ka3aTelleM CTEIeHH. 2 | BolmoauaTs, npeodpa3oBaHus CTEICHEH ¢
2. I'paduk Gynkrmu. Bzanmuo oopatHeie GyHKIwH. O0IaCTh ONpEIeICHIS U 2 | OeIpIM NIOKa3aTeJIEM. Hcnonb3zosats
MHOXKECTBO 3HaueHui pyHkimu. Hymu ¢pynkmum. [IpoMexxyTku 3HaKOITOCTOSHCTBA. CTaHapTHYIO (opmy 3amucu
UérHbie 1 Heu€THBIE QYHKINU JEUCTBUTEIBHOTO YHCIIA.
3.CranmapTHas GopMa 3anucu AeHCTBUTENILHOrO Uncia. Vcmonp3oBanue 2 | ®opMyJIMPOBAaTh W MJLIIOCTPHPOBATH
MOAX OISIICH q)opMLI 3aMKCH IEUCTBUTENIBHBIX YHCEN JIsl PEIICHUS MPAKTUYECKUX Fpa(l)I/I%CKI/I cBOICcTBa CTENCHHOI
3a/1a4 ¥ Npe/ICTaBICHHs JaHHbIX. byHKIHY. Bruipazxkate  ¢opmynamu
3aBHCHUMOCTH MEXAY BENUYNHAMHU.
Hcnons3oBaTh nuppoBbie pecypebl s
nocrpoeHusi  rpadukoB  QYHKIMH U
W3Y4EHUS X CBOMCTB
Pazneu 3. Iloka3zaTejbHas yHKIHUS 18
Tema 3.1. [TokazarenbHas COllep)KaHI/Ie JICKIINH (I)opMyJ]p[pogaT],, 3aIIUChIBATH B
GbyHKIMSA, €€ CBOWCTBA U 1.TToka3arenbHas QyHKLUS, €€ CBOWCTBA U TpadK CHMBOJIHYECKOH dopme )
rpadux [IpaxTryeckue 3aHITHUS WJLIIOCTPUPOBAThL TPUMEpPaMHU CBOWCTBA
1. TloctpoeHue rpadMKOB MOKa3aTEIbHBIX (DYHKIIUH. 2 | crenenu.
IIpuMeHsiTh  CBOWCTBA CTENEHU IS
Tema 3.2. [Toka3aTenbHbIE ConepxaHue JeKIUU npeoOpa3oBaHIT BBIPAYKEHU.
YPaBHEHHS U HEPABEHCTBA. 1. Iloka3arenbHble ypaBHeHHs. OCHOBHBIC MPHEMBbI HX PELICHHSL. ®opmy.MpoBaTh M MILIIOCTPUPOBATHL
2. TlokazarenbHble HepaBeHCTBA. OCHOBHBIC TIPHEMbI X PELLICHHS. TpapuuecKH  CBOKCTBA  IOKa3aTe/bHOM
TIpaKTHUECKUE 3aHATHUS yHKIHH.
T.Pelienie noKa3aTeabHbX ypaBHEHHI. 77| Pemars OCHOBHbIC THITbI MOKAa3aTETbHBIX
2. PerieHre noka3aTesbHBIX ypaBHEHUI 2 %IpaBHeHHH 1 HCpABCHCTB.
3. Pemenue nmokaszaTeIbHBIX HEPABEHCTB CHOB30BATL UHPPOBLIE Pecyperl i
o | mocTpoeH#s FEa(I)I/IKOB byHKIMI  H
U3Y4EHUsI UX CBOMCTB
4. PenreHne oka3aTelIbHbIX HEPAaBEHCTB 2
Kourposnbnas padora Ne 2 2
Paznen 4. Jlorapudmuueckas pyHkumsi 22
Tema 4.1. Jlorapudm uucia. CogneprkaHue JIEKINN ®opMyJIMPOBAT, 3amUChIBATh B
JlecsTuuHble U HATypaJIbHbIE 1. Jlorapudm uucna. JleciTH4IHBIC U HATYpaJIbHbIE JIOTAPH(MBI. CHMBOJIMYEeCKOM ¢popme "
norapudmsl. [Ipeodpazosarne | 2. Jlorapudmuueckas GyHKLUs, €€ CBOMCTBA U rpaduK WJTIOCTPHPOBATh MPHMEPAMH CBOMCTBa
BBIPKEHUH, CONEPIKALIHNX TIpakTHYeCKUe 3aHATHS norapudma.
jorapuMeL. 1. Pemenue 3a1anuii Ha IPUMEHEHHE ONPEIENCHNU IorapumMa, OCHOBHOIO 2 | BomoansTe npeodpa3oBaHus
Torapu(pMUIECKOT0 TOKIECTBA U CBOHUCTB JIOTapU(PMOB. BBIPA)KEHNH, COAECPIKALLMX JIOraprUpMBI.
2.TIpeoOpa3oBaHue BBIPAKCHUIA, COICPIKAIIHX JIOTapU(PMBIL. 2 | ®opMy/IMpOBaTE W MJLTIOCTPHPOBATD
3. IlpeoOpa3oBaHue BHIPAKEHHUIA, COAEPIKAIIMX JIOTapU(MEL TpauecKu CBOHCTBA JIOrapiMUIECKO
2 | dbyHKOHM.
Tema 4.2 JlorapupMudeckue Conep:xaHue JeKIIU Pewatn OCHOBHBIE _Thmbl
YPaBHCHUA 1 HEPABCHCTBA. 1. Jlorapudmuueckre ypaBHeHUs. OCHOBHBIE TPUEMBI HX PELICHHUS. J:I(e);zglélgggqemﬂx YpapHeHHH "
Hcnonbs3oBats nuppoOBLIE pecypebl Ui
2. Jlorapnpmudeckue HepaBeHCTBA. OCHOBHBIC MPUEMBI X PEIICHUS nocTpoernss  rpaduKoB  pyHKUmE W
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HpaKTI/ILICCKI/IC 3aHATHUA

U3Yy4EHHs] UX CBOICTB.
3HAKOMUTBCA ¢ HCTOpPHMell  pPa3BHUTUA

1. Tloctpoenue rpadukos sorapuMuueckux GyHKIHH. 2
2.Pemenue norapu()MU4IeCKUX ypaBHEHHUH. 7| MaTeMATHKH
3. Pemenne norapupMudecKux HepaBeHCTB 2
Kontposnbnas padora Ne 3 2
Paznen 5. @opmyJibl TpuronoMerpun. Tpuronomerpnieckne ypaBHeHusi 1 HepaBeHCTBA. Tpuronomerpnieckue 32
¢pyHknum u ux rpadpuku.
Tema 5.1. Cunyc, KocuHyc 1 Conepxanue JEKIUU OnepupoBaTb  NOHSTHAMH: CHHYC,
TaHI€HC YUCIIOBOTO aprymenTa. | 1. TpuroHoMerpudeckas OKpyKHOCTb, OIpeieleHHe TPUIOHOMETpUUeCcKUX GyHKImid | 2 KOCHHYC M TaHI€HC MPOM3BOJIBHOTO YIJIa,
ApKCUHYC, apKKOCHUHYC U YHUCIIOBOTO apryMeHTa, UX CBOMCTBA neproandeckas QpyHKIMs.
apKTaHI'€HC YHCIOBOTO Hcnonb3o0BaTh 3ammuch MPOHM3BOJILHOTO
apryMeHTa. yria 4yepes oOpaTHble
Tema 5.2. OcHOBHBIE CozepxaHue JISKIIUN TPUTOHOMETPHYCCKHE (HYHKIIHH.
TPUTOHOMETPUYECKUE 1. 3aBHCHMOCTD MEXYy CHHYCOM, KOCHHYCOM U TAHT€HCOM OJTHOTO ¥ TOT'O XK€ yrJa. 2 Bemonuste npeodpasoBanus
(opMyIbL. OCHOBHBIE TPUTOHOMETPHUECKHE TOXKJICCTBA. TPUTOHOMETPHYECKHUX BBIPAKEHHUH.
2. OCHOBHBIE TPUTOHOMETpHYECKHE (DOPMYJIBL. 2 CTponTh, aHAJIM3UPOBATH, CPABHUBATH
3. ®opMynbl IPUBEICHUSL 2 rpadMKy TPUTOHOMETPUYECKUX (PYHKIIMH.
TIpaKTHYECKHE 3aHATH ®opmy.IMpOBaTH M HJLTIOCTPHPOBATD
1. TIpeoOpa3oBaHye TPUTOHOMETPHUYECKUX BBIPAKECHUH. 2 | TPaduieckn _ CBOHMCTBa
2. TIpeo6pasoBaHie TPUTOHOMETPHUECKHX BHIPAKEHHIA. 2 TI;Ip”FOHOMeTp”quK”X hyHKIM.
CHOIB30BATh IPpaduKu IS PEIICHUs
TPUTOHOMETPUYECKUX HEPABEHCTB.
Tema5.3. Tpuronomerpuyeckue | ComepiaHue JCKIMH Pemarn OCHOBHBIC THIIBI
ypaBHEHUS 1. TlpocTeiimme TPUTOHOMETPUIECKIE YPABHEHHSL. 2 TPHTOHOMCTPHIECKIX YPaBHCHHU,
2. TpUroHOMETPHYECKME YPABHEHUS, CBOASLIMECS K KBaPaTHbIM. OJHOPO/IHbIE HPOCTEUIITHE TPHIOHOMCTPHIECKHE
TPUTOHOMETPUYECKUE YPaBHEHUA 11 u 21 cTemenu 2 HEPABCHCTBA.
3. Tpuronomerpuyeckue ypaBHEHUs], peliaeMble Pa3IoKeHHEM Ha MHOXKUTEIIH. 2
IIpaxkTraeckue 3aHATHA
1.Permenne npocTelmx TPUTOHOMETPHUYECKIX YPAaBHEHHH. 2
2.IlpuMeHeHne OCHOBHBIX METOIOB PEIICHHs TPUIOHOMETPHUYECKHX YPaBHEHHUH. 2
3. Perienne TpUroHOMeTpUYECKUX YpaBHEHHH. 2
Tema 5.4. ConepxaHne JeKIHN
Tpuronomerpuyeckue 1 IIpocTeiimme TpUTOHOMETPUIECKHE HEPaBEHCTBA 2
HEepaBEeHCTBA [IpaKTHYecKHe 3aHATHS
1. PenieHne TpUrOHOMETPUYECKUX HEPABEHCTB 2
Tema 5.5. ConepxaHne JeKIHN
TpuronomeTpudeckme 1. TpuroHomeTprdeckue QyHKINHN, UX CBOHCTBA U FPA(UKH. 2
ynKumy 1 ux rpaduxu Kontpoabnas padora Ned 2
Pa3znen 6. ITocienoBaTe 1bHOCTH M TPOTPECCHMU. 4
Tema 6.1. ConepxaHne JCKINH
TMocnenosarensHOCTH U 1. [locnenoBaTeIbHOCTH, CITOCOOBI 3aJaHUS TIOCIIEA0BATEIEHOCTEH. MOHOTOHHBIE 2 OnepupoBaTtb NOHATHIAMH:
MIPOrPECCHH. TIOCJIEI0BATENILHOCTU. ApH(MeTHIecKas M TeOMETPUUECKast MPOrPECCHHL. TIOCTIEIOBATENBHOCTD, apHPMETHIECKas |

HpaKTI/I‘IGCKI/Ie 3aHATHUA

TCOMETPHUICCKad MPOIrpeCcCum; OSCKOHEYHO




1. beckorneuHo yObIBaromIas reoMmeTpuyeckas nporpeccus. Cymma 6ecKOHEUHO 2 | yObIBaromas reoMeTpudeckasi mporpeccus,
yOBIBaroIIel TeoMeTprIecKoi porpeccun. Gopmyiia CI0KHBIX MIPOLEHTOB. cymma 0GeCKOHEYHO yOBbIBaromen
Hcnonp3oBanue MpOrpeccyuy ISt pelIeH:s PeasIbHBIX 33/1a4 IPUKIIATHOTO TeOMETPUIECKOH MPOTrPECCHH.
Xapakrepa. 3anaBath TIOCJIE/IOBATEILHOCTH
Pa3IUYHBIMH CIIOCOOaMH.
IIpumensiTe dhopmyay CJI0KHBIX
NMPOLEHTOB /I pelleHusi 3a1ad  u3
peajbHONH TPaKTHKH (C HCIOJIb30BAHHUEM
KaJIBbKYIIATOPA).
Hcnonv3oBats CBOIiCTBa
TIOCJIE/IOBATENIFHOCTE M TIporpeccuit Juist
pelieHusl peanbHBIX 3alad IMPUKIaJHOTO
Xapakrepa
Pa3znen 7. BBenenue B crepeomeTpuio. [Ipsivblie H IUIOCKOCTH B MIPOCTPAHCTBE. 20
Tema 7.1. Ocuosnbie mousituss | ConepkaHue JeKIUU
cTepeoMeTpur. 3HAKOMCTBO C 1.OcHOBHBIE TIOHATUSI cTepeoMeTpuH. [IpaBuiia n300pakeHus Ha PUCYHKAX: AKTyaau3upoBaTh (akTel WU  METOJbI
MHOTOIpaHHHUKaMH, M300pakeHNs! MIIOCKOCTEH, MapayIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3KA. TUIAHUMETPHH, peJieBaHTHBIC TEME.
U300paKEHUE MHOTOTPaHHUKOB | ToHsTHE 06 AKCHOMATHYECKOM MOCTPOESHUH CTEPEOMETPHHU: AKCHOMBI CTEPEOMETPHH MoayuaTtn TIPE/ICTABIICHUS 0
Ha PUCYHKaX. Y CIICJICTBHSI U3 HUX. MPOCTPAaHCTBEHHBIX (Urypax, pasOuparb
2. 3HaKOMCTBO C MHOTOTpaHHUKaMH, U300paKeHne MHOTOTPAHHHKOB Ha PUCYHKaX, MpocTeiIye NpaBuia M300paKeHUS 3THX
Ha MPOEKIIMOHHBIX YepTexxax. HauanbpHble cBeeHNs 0 KyOe 1 nupamusie, ux ¢uryp.
pa3Béptku U Monenu. CeueHus MHOTOTPaHHUKOB. N3o00paxkaTh MpsMYyI0 U IUIOCKOCTh Ha
IIpakTryeckue 3aHsATHS PpHCYHKE.
1.3amauu Ha TOCTPOCHUE CEUCHUI: IOCTPOCHHIE CEUCHHS METOIOM CIIEZ0B, KPaTKO 2 | PacnosnaBath MHOTI'OTpaHHHKH,
3aMMCHIBATH IIATU OCTPOCHUS CEUEHUS. IHPaMHy, KyO, HA3BIBATH MX DIICMCHTBHL
Jenatb  pUCYHOK Ky0a, MHMpaMubl,
Tema 7.2. HpHMLIe u Coﬂep)l(aHHe JIEKLINHU HaXOoOUTh OLINOKHU B HEBCPHBIX
IJIOCKOCTH B [IPOCTPAHCTBE. 1. B3anMHo€ pacronokeH1e MpsiMblX, PAMON U IUTOCKOCTH, IIOCKOCTEH B M306paKCHUSX.
NPOCTPAHCTBE. 3HAKOMHUTBCSl C CEUEHHAMH, C METOAOM
2. TlepnieHiuKyIp ¥ HAKJIOHHBIE: PACCTOSIHHE OT TOUKHM JI0 TIOCKOCTH, PACCTOSIHUE CICIOB, HCIOIb30BATL UL IIOCTPOCHHS
OT IPAMOIt 10 TUTOCKOCTH. CEUYEHUs MeETo[ CIIEJIOB, KpaTKo
3aMUChIBATh IIATU ITOCTPOEHUS CEYCHUSL.
2. YTIBI M&XIY MPSIMBIMH, MKy IPSIMBIMH U IIOCKOCTSIMH, ABYTPaHHBIE YITIbL. Pacnosnasarh BUZ CCHCHI 1
3. Teopema 0 TPEX MepreHIKY/IAPaX. OTHOIIIEHUH, B KOTOPBIX CEUEHME NIEJIUT
TIpaKTHICCKHE 3AHATHA pebpa kyba, HaXOIUTh TUIOMIAh CEUCHHS.
1. IIpumeneHne TeopeMbl O TpeX MEPIEHINKYISIpaxX K PEIICHUIO 3aa. 2 Ucnonrsosars noxobue npu "
P P P P = 3a7a4 Ha MIOCTPOCHHE CEUCHU.
2. HaxoxxzeHue yriia Mexay INIOCKOCTSMH, TOCTPOSHHE MTPOEKIMH MPSAMBIX Ha 2 | 3pakOMHTBCS c AKCHOMATHIECKIM

IIJIOCKOCTB.

MIOCTPOCHHUEM CTEPEOMETPHH, C AKCHOMAMHU
CTEPEOMETPUH W CIIEACTBUSIMH W3 HUX.

HnnocTpupoBaTh aKCHOMBI PUCYHKAMH
MPUMEPaMH U3 OKpYXKarolieil 00CTaHOBKU

AKTyaInm3upoBaTh (akTbl W  METOJBI
TUTAaHAMETPHH, peneBaHTHBIE TeMe,
MPOBOJIUTH aHAJIOTHH.

Ilepeuncasite  BO3MOXHBIE  CITOCOOBI
pacIonoXeHus JBYX TPSAMBIX B
MPOCTPAHCTBE, WUTIOCTPUPOBATh HX Ha
puMepax.

JlaBaTh omnpejejieHHe CKpPEIIUBAIONINXCS
TPSAMBIX, (hopmynHpoBaTh TIPU3HAK
CKPEIIMBAIONINXCS MPSMBIX W TPUMEHSTH
€ro IpH penIeHn: 3a1ad.
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PacnosnaBate npusMy, Ha3bIBaThb €€
JJIEMEHTHI.

CTponTh ceueHUs NIPU3MBI Ha TOTOBBIX
yepTexKax.

Ilepeuncasite  BO3MOXHBIE  CITOCOOBI
B3aMMHOIO DACIONIOXKEHHUA TpsIMOH U
IUIOCKOCTH B IPOCTPAHCTBE, IPHUBOAUTH
COOTBETCTBYIOIINE MPHUMEPH! U3 PealbHON
JKU3HML

JlaBaTh ompenejeHHe TapajUIeIbHOCTH
MIPSIMOM U TNTOCKOCTH.

D opMyJIMPOBATH NPU3HAK
NapajIebHOCTH TPSIMOM U TIOCKOCTH,
YTBEp)KJICHHE O MPSAMON NepecedeHus ABYyX
IUIOCKOCTEH, MPOXOIAIINX yepes
napaJiienbHble IPSIMBIE.

Pemiats  mpakTHueckue — 3amaud = Ha
MOCTPOEHHE CEYEHMH  MHOTOrpaHHUKA.
OO0bACHATH clIydan B3aMMHOI0
pacIonoKeHus IIOCKOCTEH.

JlaBaTh  ompefejieHHe  TapaiieabHbIX
IUIOCKOCTEM; IPHUBOAMTH IPUMEPHI U3
peallbHOM  JKM3HH M OKPYXKarollen
00CTaHOBKH, WUTIOCTPUPYIOIINE
[1apajulebHOCTh IIJIOCKOCTEH.
Hcnonp30BaTh MpU3HAK NapajjieIbHOCTH
JBYX IUIOCKOCTEH, CBOMCTBa
HapaJyieibHbIX IIOCKOCTEH IMpPU PEIIeHUN
3a/1a4 Ha IOCTPOCHHE.

OO0bACHATD, 4TO Ha3bIBACTCS
MapaJUIebHBIM TPOSKTUPOBAHUEM U Kak
BBINIONTHACTCS. NPOCKTHPOBaHUE (UTyp Ha
IUIOCKOCTb.

N300paxkaTh B mapayieNbHON NPOEKUUU
pasnMYHBIE  TeOMETpHYEecKHe  (UrypsL
MopennpoBaTh pealbHblE CHUTyallUM Ha
A3BIKE TEOMETPHH, HCCIIEN0BaTh
MIOCTPOCHHBIE MOJIENN C HCIIOIb30BAHHEM
TEOMETPUYECKHUX MOHATHH.

Hcnonb3oBaTh NpH pEIMICHWH 33134 Ha
MIOCTPOEHUE ceueHui MIOHATHE
MapaJUIeIbHOCTH, TPU3HAKM M CBOMCTBA
MapaJUIebHBIX TPSMBIX HA IUIOCKOCTH
AKTyaqu3upoBaTh (aKTBI W  METOJBI
TUTAHAMETPHH, peTieBaHTHBIC TeMe,
MIPOBOJIUTH aHAJIOTHH.

OO0bsicHAITH, KakKOW yrodx Ha3bIBaeTCs
YIIIOM MEXIY TIepECEKAOIUMHUCS
NPSMBIMH, CKPEIINBAIOIINMHUCS TIPSIMBIMA
B IIPOCTPAHCTBE.

JaBaTb onpeaesieHue
NEPNEeHIUKYIAPHBIX OPSIMBIX M MPSMOM,
NEPIEeHIUKYIAPHON K IJIOCKOCTH.

Haxonuts YITIBI MEXTY




CKpPEIIMBAIONIMMHUCS TPSIMBIME B KyOe W
HnUpaMuJIE.

IIpuBoauTe mNpHMepbl U3  peaJbHOU
JKU3HH W OKpyXKamomied 00CTaHOBKH,
WIIIOCTPUPYIOIUE MEPIEHIUKYISIPHOCTh

TPSAMBIX B MIPOCTPAHCTBE u
HNEepIEHIUKYIAPHOCTD TpsSIMOI K
IIOCKOCTH.

DopMyJIMPOBATH MIPU3HAK
MEePIEHUKYIAPHOCTH TIPSIMOM u

IUIOCKOCTH, NPUMEHATh €ro Ha IPaKTHUKE:
OOBSICHITh TNEPIEHIUKYIIPHOCTE pedpa
KyOa ¥ InaroHaiii ero rpaHy, KOTopas ero
HE CONIEPXKUT, HAXOIUTh JJIMHY AUArOHAIN

KyOa.
BuruncasaTe BBICOTY MpaBUIbHON
TPEYTOJILHOM u MIPaBUILHON
YEeTBIPEXYTOJMPHON MUPAMUA TI0 JJTUHAM
pEodep.

Pemiats  3amauMm  Ha  BBIUHCIIEHMA,
CBs3aHHBIC C NEPHEHAUKYIISIPHOCTBIO
MPSMOM M TIJIOCKOCTH, C HCIIOJIb30BaHHEM
NpU pelIeHU! IUIAHUMETPUYECKHX (DAKTOB
U METOJIOB.

OO0bACHATD, YTO Ha3bIBAIOT
NEPNEHIUKYJIAPOM U HAaKIOHHOW M3 TOUYKU
K IUIOCKOCTH; IPOEKLMEH HAKIOHHOM Ha
IUIOCKOCTb.

OO0BLACHATD, 4TO Ha3bIBAETCS
paccTosiHUeM: OT TOYKH JO IUIOCKOCTH;
MEXKAY MNapajuleNbHBIMH  IUIOCKOCTSIMU;
MEXAY NpsAMOM M MapajUIeIbHOM el
IUIOCKOCTBIO; MEXKIy CKPEUIMBAIOIINMUCS
MPSMBIMU.

HaxomuTh 3TH pacCTOSIHMA B TPOCTHIX
clyqasx B Ky0Oe, NHpaMuzae, IpuU3Me.
MopennpoBaTh pealbHblE CHUTyallMM Ha
A3BIKE TEOMETPHH, HCCIIEI0BaTh
MIOCTPOCHHBIE MOJIENN C HCIIOIb30BAHHEM
TEOMETPUYECKHUX MOHATHH.

Hcnonb3oBaTh NpH pEIICHWH 3a1ad Ha
noctpoenne cedeHnii Teopemy I[ludaropa,
CBOICTBa NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
AKTyaqM3uMpoBaTh (akTel M METOHBI
TUTAHAMETPHH, peTnieBaHTHBIE TeMe,
MPOBOJIUTDH aHAJIOTHH.

JlaBaTh  ompegesieHHe  yriaa  MEXAY
NpsSMOM ¥ TIOCKOCTBIO, (hOPMYIHpPOBATh
TeOpeMy O TpEX TEepHeHIUKYIIpax W
00paTHYIO K Hell.

Haxogutre yrom Mexny mnpsMod u
IUIOCKOCTBIO B MHOTOTPaHHUKE,
paccTosiHHE OT TOYKM J0 TIpsIMOA Ha
IUIOCKOCTH, HCHOIb3yd TEOpeMy O TpEX
MepPIEeHIUKYIISIpax.
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I[IpoBoanTs Ha YepTEXKE MEPICHIUKYIIP:
U3 TOYKA Ha TMPSAMYK; K3 TOYKH Ha
IIJIOCKOCTb.

JaBaTh ompenejieHHe IBYIPAaHHOTO YIJia
U €ro JIEMEHTOB.

OOBSICHATL PABCHCTBO BCEX JIMHCHHBIX
VIJIOB JBYTPAHHOTO YIJIa.

Haxonuth Ha 4YepTeke JBYIPaHHBIA yroj
pu pedpe MTUPaAMUJIBI, TIPU3MBEI,
MapauIeIICITIIea.

JaBaTh ompemesieHWe yria  MEXIy
IIJIOCKOCTSIMH.

JaBaTh onpenesienne 1 GopMyJIMPOBATH
MPU3HAK B3aUMHO  MEPICHIUKYIISPHBIX
ITOCKOCTEH.

Haxonuth yriibl MEXIy IUIOCKOCTSIMH B
KyOe 1 mupamue.

Hcnoan3oBaTh TpHU pEHICHUM  3a7a4

OCHOBHBIC TCOPEMBI u METOAbI
TIJIAaHUMETPUH.

MopenupoBaTh peajlbHblE CUTyallUd Ha
S3BIKE reoMeTpuH, HCCJIEeI0BATH

[IOCTPOCHHBIE MOZEIU C HCIIOIb30BAHUEM
FEOMETPUUYECKUX MOHATUM.

Hcnonb3oBarh Ipu pELICHUM 3a4a4 Ha
[IOCTPOCHHE CEUEHUH COOTHOLIECHHS B
IIPSIMOYT OJIBHOM TPEYTOJIbHUKE.

KonTpoabsnas padora NeS

Pa3nen 8. BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE.
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Tema 8.1. Bekropsl B
[POCTPAHCTBE.

ConepxaHue JeKIUN

1. BekTOp Ha MIOCKOCTH U B pocTpaHcTBe. Moayib BekTopa. CloskeHue u
BBIYMTAaHHE BEKTOPOB. YMHO)KEHHE BEKTOpA HA YHUCIIO.

2. KonnuHeapHOCTh BEKTOPOB. PaBEHCTBO BEKTOPOB. PazioxeHne BeKTOpa 1o TpéM
HEKOMIUTaHApHBIM BekTopaM. [IpaBuito mapanesnenunerna.

IIpakTnueckue 3aHATHS

1. Pemenue 3ana4, CBSA3aHHBIX C IPUMEHEHHUEM TIPAaBHII ACUCTBHUMA C BEKTOPaMIL

2. PaznoxxeHue BeKTOpA 110 HAMpaBiieHHsM. PellieHne 3a1a4 Ha BBITIOTHEHHE
JIEUCTBHUI HAJ BEKTOPaMH.

Tema 8.2. [IpsimoyrosbpHas
crcTeMa KOOpAUHAT B
IPOCTPAHCTBE.

ConepxaHne JeKIHH

1. TIpsiMmoyromnpHas cucTeMa KOOpAWHAT B IpocTpaHcTBe. CBSA3b MEXKITY
KOOpJIMHATaMHU BEKTOPOB W KOOP/ANHAT TOYEK.

2. Tlpocreiimue 3a1a4u B KOOPIHUHATAX. YTOI MEeX 1y BekTopamu. CraispHoe
TIPON3BEACHIE BEKTOPOB.

IIpakTuueckue 3aHATHS

1. TlpocTeiinue 3aqa9u B KOOPANHATAX.

2. KOOp,I[I/IHaTHO'BeKTOpHLIﬁ MCTOI MMPH PCHICHUU I'COMCTPUICCKUX 3a/1ay.

AKTyaqu3upoBaTh (akTBl U METOIbI
IUIAaHUMETPHH, peeBaHTHBIE TeMe,
HPOBOAUTD aHAJIOTUH.

OnepupoBaTs  IOHATHEM  BEKTOp B

MPOCTPAHCTBE.
®DopmMyaupoBaTh TIPaBUIIO
napajuielienuiena pH CIIOYKEHUHT
BEKTOPOB.

CknaapiBaTh,  BBIYHTATH  BEKTODBI,
YMHOKATh BEKTOP Ha YHCIIO.

WN3yyaTh OCHOBHBIE  CBOMCTBAa  3THUX
orneparui.

JaBatp omnpeaejieHue MPSMOYTOJbHOU
CHCTEMBl KOOPJMHAT B MPOCTPAHCTBE.
BobIpa3uTh KOOpPIMHATHI BEKTOpAa depe3
KOOPJIUHATHI €70 KOHIIOB.

BbiBoauThL, HMCHOIB30BATH  (GOPMYITY
JUIMHBI BEKTOpPa M PACCTOSHHUS MEXITY
TOYKaMH.

BeipakaTe  ckadspHOE  NPOU3BEACHUE
BEKTOPOB ~ 4Yepe3  HUX  KOOpJUHATSHI,




BBIUUCIIATh YOI MEXIY ABYMS BEKTOPAMH,
JBYMS MPSIMBIMH.

Haxongute yrom wmexay nOpsMOd H
IUIOCKOCTBIO, ~ yrol  MeXAy  ABYMS
IUIOCKOCTSIMYM aHAJIUTHYECKUMH METOJaMH.
BoiBoauTh, HMCHOIB30BaTH  OPMYIY
PaccTOSIHUS OT TOUKH JI0 TWIOCKOCTH

KouTposibHas padora Ne6 2
Paznen 9. Ilpon3zBognas pyHKIMM U ee MPUMEHEHHe. 36
Tema 9.1. [IpousBogHas CopeprxaHue JIEKIUU
(Qynxuun. I'eomeTpuyeckuii u 1. HenipepeiBubie pyakuun. [Ipoussoanas ¢pynkiun. [IponsBonHbIe 21eMEHTapPHBIX 2
(pu3HYECKHI CMBICTT. ¢ynxmi. [Tpon3BoiHask CyMMBI, TPOU3BEICHUSI, YACTHOT'O (DYHKIMI OmnepupoBaTh MOHATUSIMU: HETIPEPHIBHAS
npousBogHOMI. IIpon3BoaHbIe 2. [Ipou3BojiHas CIIOXKHOH (QYHKIIUH. 2 hyHKIHS; MIPOU3BOHAS ¢byHKIMN.
3JIEMEHTAPHBIX PYHKLUH. 3. 'eomerpuueckuii v pU3HUECKU CMBICT TPOM3BOIHON. Y paBHEHHE KacaTeIbHOM 2 HUcnonb3oBarhb reOMETPHYCCKUH u
[IponsBomHas CyMMBI, rpaduKy QyHKIHH. (u3uueckuii  CMBICT TIPOU3BOAHOW ISt
MPOU3BE/ICHHS, YACTHOTO IIpakTHueckue 3aHsATHs peuieHus 3anaq.
byHKIWMi 1. Hax 0 /JICHHE NPOM3BOIHBIX (DYHKIIIH. 2 | HaxoamTe npOM3BOZHBIC SIEMEHTAPHEIX
2. HaxoxieHne mpou3BOIHBIX Pa3IndHbIX (PYyHKIMH. 2| byHKUMEA,  BBIYKCIATE  TIPOM3BOIHBIC
3. HaxoxieHue MPOU3BOAHON CIIOKHON (pyHKIHH. 2 | CYMMBL, — NPOU3BE/ACHMA, HacTHOTo
4. Haxo1eH1€e POM3BOJHOMN CIIOKHON (PYHKIIMH. 77| byHKIiL.
5. Hanicanue ypaBHEHHs KacaTelbHON K rpauKy QyHKIHH. 7| Ucnoan3osarn HPOU3BOAHYIO AT
6. ®uzMYEeCKUN CMBICT MPOU3BOIHOM. 2 | McciaenoBanus yHKIMH HA MOHOTOHHOCT
“KonTposibnas pa6ora Ne7 5| U OKCTPEMYMBI, TPUMEHSATH PE3yIbTaThl
Tema 9.2. [Ipumenenne CogeprkaHue JIEKIUU MCCIICN0BAHMS K TIOCTPOCHHIO IPaHKOB.
L IIpumeHsTH HPOU3BOIHYIO ISt
MPOU3BOJHOM. % MOHOTOHHOCTD M 9KCTPEMYMBI () yHKIIHH. 2 HAXOKICHHA HAWTYYIIEro pElICHHA B
. Haxoxnenue HaH6oaner§) M HAMMCHBIICTO 3HAYCHHUS (yHKIIMM Ha OTPE3Ke. 2 NPHKITATHBIX, B TOM UHCIE COLMATBHO-
3. [lpumeHeHne npon3BOTHOM K HCCIIeIOBAaHUIO (DYHKIHMH. 2 SKOHOMHUECKHX, 33/1a4aX.
IlpaKkTHyecKne 3aHsTHs _ _ 3HAKOMHTBLCS C HCTOpMEH Pa3sBUTHA
1. IIpuMeHeHne NPOU3BOAHOM K HCCIIEJOBAHUIO (DYHKIIHIA. 2 | MaTeMaTHYeCKOro aHAIH3a
2. TToctpoenue rpadmKoB QyHKIINH C TOMOILBIO €€ UCCIEI0BaAHMS. 2
3. Pemenue 3a1a4 Ha HaXOXKJIeHHE HAHOOJIBIIET0 M HAUMEHBLIETr0 3HAYeHHUH. 2
4. TIpuMepsl HCTIONB30BAHKS MIPOU3BOAHOM TS HAXOKAECHHS PALIOHATILHOTO 2
pEIIeHNs B IPUKJIAIHBIX 3a1a4ax.
KonTpoasnas padora Ne§ 2
Paznen 10. UuTerpaJj u ero npuMeHeHHsI. 20
Tema 10.1. ITepsooGpa3Hast. CozeprxaHue JCKIHH
1. IlepBooOpa3Has 1 ee TeOMETPUIECKUN CMBICT H OCHOBHOE CBOMCTBO, TIPABIIIO 2 OnepupoBath MIOHATUAMU:
HaXOXXJeHns. Tabnuia mepBooOpa3HbIX. HEepBOOOpasHas, MHTErPall.
2. HeomnpeneneHHbIH HHTErpaJl, IpaBHIa HAXOXKICHHS. 2 HaxoauTh 1iepBooOpa3HbIe 3JIeMEHTapHBIX
[IpaKTUYeCcKHe 3aHATHS (YHKUWIA;  BBIYMCIATH — MHTETpal IO
1. HaxoxxeHune nepBooOpa3HBIX (DYHKITUTL 2 | dopmyne HLIOTOHevl—J'[eI?I6HI/1ua.
2. HaxoxieHne HeOnpeIe/IeHHOr 0 HHTerpaia. 2 | 3HAaKOMHUTBCSI C  HUCTOpUEH  PasBUTHA
MaTeMaTHIECKOr0 aHAM3a
Tema 10.2. OnpeneneHHBIH ConepxaHne JeKIHH
HHTErpail. 1. Onpenenennsrii narerpan. @opmymna Hetorona-Jleibanma. 2
2. KpuBosnHeliHas Tparenys 1 ee mionaib, INIoCKas pUrypa u ee miomaisb. 2
[IpakTUYeCKHe 3aHsITHS
1. Beruncnenue onpenenennoro narerpana. @opmyna Hetorona-JleiOnuIa. 2
2. Haxo)XIeHHe III0IIa i KPUBOJIIMHEHHOMN TpaTenu. 2
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3. HaxoxneHue ruromnia i IiocKol GpUrypsl. 2
KonTtposbHnas padora Ne9 2

Paznen 11. Muororpanaukm. 20

Tema 11.1. [Toustue CoaeprxaHue JIEKIUU

MHOT'OTPaHHUKA. 1. TTorsATHE MHOTOrpaHHUKA, OCHOBHBIC 3JICMEHTHI MHOTOIPAHHHKA, BHIITYKIIBIC H AKTyanm3upoBath (GakThl H  METOIBI
HEBBITYKJIBIC MHOTOI'PaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [IpaBHIbHbIE TUTAaHUMETPHH, pEIICBaHTHEIC TEeMe,
mHororpanHukn. @opmyna Diinepa. MIPOBOAUTDH aHAJIOTHH.
2. [Ipu3ma: N-yronpHas PU3Ma; TPaHU U OCHOBAHHS TIPU3MEIL; IPsIMasi M HAKJIOHHAS JlaBaTh ompeneJjieHHe TapajulelienuIesa,
MIPU3MBI; OOKOBas U MMOJTHASI IOBEPXHOCTH Mpu3MEIL. [Tapannenenumen, pacrmo3HaBaTh €ro BHIBI H  H3y4aTh
MIPSIMOYTOJIBHBIN TTapaJIICIICITUIIC]T, €T AIEMEHTHI ¥ cBoMcTBa. [Lmomiams 60KOBO# CBOIICTBa.
TIOBEPXHOCTH M TIOJTHOM MOBEPXHOCTH MPSIMOI TIPU3MBIL. JaBatsp onpeeieHne MTUPAMUJIBI,
3. [lupamua: N-yronpHas MMpaMuza, TPAaHU ¥ OCHOBAHHE MHUPAMHUJIbL, OOKOBas pacro3HaBaTh BUJIBI MTUPaMUJI,
TIOJTHASI IOBEPXHOCTh MIMPAMUIBL; TIPABHIIbHAS U yeeuéHHas nupaMuna. [loran (opmynupoBath cBoiicTBa pébep, rpaneit u
0OKOBOM OBEPXHOCTH M IOJIHOM NOBEPXHOCTH IMUPAMUJBL. BBICOTHI TIpaBHIIBHOM paMuJiblL.
IIpakTuueckue 3aHsATHS Haxonuth 1uiomanb TOJHOW ¥ OOKOBO
1. BeruuciieHue 3JIeMEHTOB MPU3MBI, HAX0XICHHE €€ TUIOIIATH. 2 | MOBEPXHOCTH NMUPAMH/IBIL. B .
2. BelnciieHue JIEMEHTOB MUPaMUJIbI, HAXOXICHHUE €€ IIIOMIA M. 2 | HaBaTh onpeaeneHue  yCCUCHHOU
3. CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCHTENBHO TOUKH, IPIMOH, 2 | MpaMMblL,  HashlBaTh €€ SIIEMCHTDI.
IUIOCKOCTH. DJIEMEHTHI CHMMETPHH B TIMPAMUJIAX, APAILIETIENHUIIENAX, TPABUILHBIX ®opmyanpoBaThL TEOpeMy O IUIOMIAIHN
MHOTOrpaHHUKAX. OOKOBOH  MOBEPXHOCTH  NPABHILHOI

Tema 11.2. O0bembr ConeprxaHue JeKIUH YCCICHHOU ITMPAMUJIBL.

MHOTOIPaHHUKOB. 1. TlonsaTue 06 00bEMe. DOpMyJIbl 00HEM NUPAMHU/IBI, IPU3MBL. PemaTe  3agaum  Ha  BbIMACICHME,
TTpaKTHICCKIE 3AHATHA CBSI3AHHBIC C MMPAMHIAMHA, & TAKKE 3a/a4H
1. Haxoxenue o0bemMa npu3MBbl. 2| 114 MOCTPOCHHE CCHUCHHUI.

JaBaTtb onpeaesieHue TIPU3MBEI,

2. Haxoxnenue ooObemMa mupamMmuipl. 2

pacno3HaBaTh BMIbI NPU3M, H300pakaTb
MPU3MBI Ha YEPTEKE.

HaxoauTh mIomaas mojIHoi uin OOKOBOH
MOBEPXHOCTH MPU3MBIL.

H3yuats cooTHOmIEHU Ditnepa I 4ucna
pEdep, TpaHell W BepLIMH MHOTOrPaHHHKA.
N3yqats BUIbI MPaBUIIbHBIX
MHOTOIDaHHUKOB, WX  Ha3BaHUSI U
KOJIMYECTBO TPAHEH.

H3yyaTh CHMMETPHIO MHOTOTPAaHHHKOB.
OObBSICHATh, KaKH€ TOYKH HAa3bIBAIOTCS
CHMMETPHYHBIMA OTHOCHTEIBHO JTaHHOH
TOYKH, MPSAMOH WM IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO nnm
IUIOCKOCTBIO CHMMETpHU ¢urypsr.
IIpuBoauTL TPUMEPHI CHUMMETPHYHBIX
(uryp B apxXuTeKType, TEXHUKE, MPUPOIC.
MopenaupoBaTh peaqbHbIE CHTYallMM Ha
S3BIKE TEOMETPHH, Hce1e0BaTh
MOCTPOCHHBIE MOJEIN C HCIOIb30BAHUEM
TEOMETPUYECKUX TIOHATHH, HCIIOIb30BaTh
nogo0re MHOTOTPaHHHKOB.
AKTyajqu3upoBaTh (GakTbl U METOIbI
TUTAHUMETPHH, pEleBaHTHEIE TEME.
OOBbACHATh, KaK M3MEpSIOTCS O00BEMBI
T€J, MPOBOMAS AHAIOTHUI0 C H3MEPEHUEM
miomanei MHOTOYTOJIbHUKOB.




@®opMy/IUpPOBATh OCHOBHBIE CBOWCTBA
00BEMOB.

H3yuyaTth, BBIBOIUTH (QOpPMYNBL. 00BEMa
TPSMOYTOJIEHOTO Tnapajuiesienumesa,
MPU3MBI ¥ THPaMHUIbIL.

Boruucasite 00bEM NPHU3MBI M THPAMHUIBI
T0 MX 3JIEMEHTaM.

Ipumensite  00BEM  anst  perieHus
CTEPEOMETPUUECKHX  3a7a4 W JUIA
HAXOXJICHUSI TEOMETPHYECKUX BEIUYMH.
MopennpoBaTh peajibHbIE CHTYyalluH Ha
SI3BIKE TEOMETPHH, HCCIeI0BATh
MIOCTPOEHHBIE MOJIEIH C HCIIOJIb30BAHUEM
T€OMETPUIECKHX TTOHSATHH.

KonTponsnas padora Nel(

Paznen 12. Tesia Bpamenmusi.

14

Tema 12.1. [unusmap.

Coaep:xaHue JISKIIUU

1. HunueapuvecKas MOBEPXHOCTh, 0Opa3yroIIKe HINHIPHYECKON TOBEPXHOCTH,
OCb IIMITHHIPHYIECKOI OBepXHOCTH. LMIHHIp: OCHOBaHUS 1 GOKOBasi TOBEPXHOCTD,
o0pasyrolas ¥ 0ch; IJIONA> OOKOBOM M MOMHOM nmoBepxHocTH. PopMyna odbema.

[IpakTrdeckue 3aHITUSL

1. M300pakeHue IITHHIPA Ha TUIOCKOCTH. Pa3pépTka nunuHapa. CedeHus MUIMHapa
(TMITOCKOCTRIO, TTApaLIeIbHON WITH MePIICHANKYISIPHON ocH MITHHAPa). Haxoxnenue
obbema.

Tema 12.2. Konyc.

ConepxaHue JeKIUU

1. KoHnueckas moBepXHOCTh, 00pa3yoline KOHMYECKOH MOBEPXHOCTH, OCh U
BepIIMHA KOHMYEeCcKOi noBepxHocTH. KoHyC: 0OcHOBaHueE U BeplrHa, oOpasyromas 1
OCB; TIJIOMIAIb OOKOBOH U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue 1
BBICOTa; OCHOBAaHUA M OOKOBas IIOBEPXHOCTh. [300paskeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHns KOHyca (IUIOCKOCTBIO, TapauIeIbHON OCHOBAHUIO, 1
IUIOCKOCTBIO, IPOXosiiel uepe3 Bepiiuny). @opmyna odbema.

IIpakTuueckue 3aHATHS

1. Brruncnenue >eMeHTOB KOHYyCa, IOCTPOEHHE CeYeHHH, HaxoxIeHHue o0bema
KOHyca.

Tema 12.3. lllap u chepa.

ConepxaHue JeKIUN

1. Cdepa u map: meHTp, paanyc, THaMeTp; TUIOMAAb TOBEPXHOCTH ceprl. Blanmuoe
pacnonoxenue chepsl ¥ INIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; IUIoMaab
cdepsr. N300paxenue chepsl, mapa Ha iockoctr. Cedenns mapa. Dopmyna
o0BbeMa 1mapa.

IIpaktuyeckoe 3aHsTHE

1. BrluncieHre 3eMeHTOB cepbl U apa, MOCTPOSHNUE CEYCHHH, HaX0XKICHHE
o0beMa mrapa.
KonTponsnas padora Nell

AKTyanm3upoBaTb (akTel M METOMBI
IUIAHUMETPHH, peNieBaHTHBIC TeMe,
MMPOBOAUTH aHAJIOTUH.

HaBatb ompenenenus chepsl W Iapa, ux
LIEHTpa, pajuyca, IMaMeTpa.

Omnpepensitb  chepy  kak  ¢Qurypy
BpAILCHUS OKPY)KHOCTH.

HccnenoBath B3aUMHOE PpacHoNOKECHHE
cheppl W IIOCKOCTH, ABYX  cdep,
WUTIOCTPUPOBATh 3TO Ha 4YepTexax H

pHCYHKaX.
®opMyIMpPOBaTH omnpeseeHne
KacaTelNbHOM  IJIOCKOCTH K cdepe,
CBOMCTBO M  IIPU3HAK  KacaTelbHOU
IUIOCKOCTH.

3HaKOMHUTBCS c Te0JIe3NYECKUMHU

nuHUsIMA - Ha  cdepe. OOBSCHATH, UTO
Ha3bIBAlOT LWIMHAPOM, HAa3bBaTh €ro
JIIEMEHTBI.

HU3yuyatb, O0OBACHATH, KaK IOJY4YUTDH

LVJTHHAD MyTéM BpaIleHHs
MPSMOYTOJTbHUKA.

BbIBOAMTB, MCIIOJIB30BATH (YOPMYIBI IS
BBIUHCIICHHS TUTOLIAIH 60KOBOM
MOBEPXHOCTH LMIMHIPA.

H3yuyaTh, pacmo3HaBaTh  Pa3BEPTKY
LVJTHHADA.

HN3o0pa:kaTh MWIMHOP W €ro CeYeHHs
TUTOCKOCTBIO, TIPOXOMAIICH 4Yepe3 ero ock,
NapaJyieIbHON WM NEPIEHAUKYISAPHOU
OCH.

HaxoguTh IDIOmagM dSTHX  CEYCHHIA.
MopenupoBaTh pealbHbIE CUTyallMd Ha
SI3BIKE TeOMETpPHH, HCCIIEIOBATh
[IOCTPOECHHBIE MOZEIU C HCIOJIb30BAHUEM
TeOMETPUYECKHUX OHATUH.

OO0BACHATH, KaKoe TeJI0 Ha3bIBAIOT
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KPYrOBBIM ~ KOHYCOM,  Ha3bIBaTb  €ro
JJIEMEHTHI.

HN3ydyath, OOBSACHATb, KaK MOIY4YHUTh
KOHYC IYyTEM BpallleHHs MNPsSMOYrOIBHOIO
TPEYroNbHUKA.

M300paxkaTh KOHYyC M €ro CE4YeHHUsd
IUIOCKOCTBIO, MPOXOZSIIEl uepe3 ochb, U
IUIOCKOCTBI0, TEPHEHIUKYISIPHOH K OCH.
H3yuars, pacnosHaBaTh  Pa3BEPTKY

KOHYca.

BuiBoauTh, HCNMONB30BATH (HOPMYJIBI IS
BEIYHCIIEHUS IUTOIIA N OOKOBOI1
MOBEPXHOCTH KOHYCA.

Haxonutn TUI0IIA TN CEUCHMI,

MPOXOJSIIMX Yepe3 BEPUIMHY KOHYcCa WU
MEPIICHIUKYIISPHBIX €T0 OCH.

OOBSICHATH, KaKoe TeJI0 Ha3bIBACTCs
YCEUEHHBIM KOHYCOM.

N3yyaTh, 00BSICHATh, KaK €ro MOJYy4UTh

yTEM BpalLlEHUS IIPSIMOYT OJIBHOM
Tparneruy.

BoiBoANTb, NpUMeHSTH GOpPMYNy s
BBIYUCIICHUS I1oaan 00KOBOI1
[IOBEPXHOCTHU YCEUEHHOr O KOHyca.
AKTyaJM3MpoBaTh (akTBl M  METOABI
IUIAHUMETPHH, pENleBaHTHBIE TeMe,

MIPOBOJHUTH aHAJIOTHH.

Pemiats  crepeomerpuueckue — 3amaym,
CBsI3aHHBIE C TeJlaMH BpalleHus,
MOCTPOCHUEM CEYECHHH TeNl BpAIICHUS, C
KOMOMHALMSIMU Tel BpalleHus u

MHOT'OTPaHHUKOB Ha HaXOXKJICHUE
TeOMETPUYECKUX BETHYUH.

Hcnonb3oBath npH pereHnn
CTEPEOMETPUUYECKHX 3a1a4

IUVIAHUMETpHYeCKHe (akTBl W METOXBI
3aJadil Ha BBIYUCIIEHHE M JJOKA3aTEIbCTBO.
MopennpoBaTh peanbHbIE CHTyallMH Ha
A3BIKE TEOMETPHH, HCCIIEI0BATh
MIOCTPOCHHBIE MOJIETN C HCIIOIb30BAHHEM
TEOMETPUYECKUX MIOHATHUM.
AKTyaqM3uMpoBaTh (akTl M METOHBI
TUTAHAMETPHH, peTnieBaHTHBIE TeMe,
MPOBOJIUTDH aHAJOTHH.

BuiBoauThL, HMCHONB30BATH  (HOPMYIIBI
00BEMOB: TIPU3MBI, IWIMHIPA, THPAMUIbI,
KOHYCa; YCEUEHHOW  MUpaMHuIbl U
YCEUEHHOr 0 KOHYCa.

Pemates  crepeomerpuueckue  3amaud,
CBSI3aHHBIE C BBIUHCICHHEM OOBEMOB.
DopMyTHPOBATL OINPEIECICHUE IAPOBOr0
CErMEHTa, apOoBOro.

Ipumensite  GopMynsl A HAXOXKAE
00BEMOB  IIAPOBOIO  CETMEHTa, IIapOB




CEKTOpa CJIOsl, IIApOBOrO CceKTopa. Pem
CTEPEOMETPUYECKHE  3a/iaud, CBS3AHHbBIC
o0béMOM m@apa W Iomagslo  cde
MopneaupoBaTh peaibHble CHTYalUH Ha 513
TeOMETPHUH, HCCICI0BATh MOCTPOCHHBIE MO
C HCIIOJNB30BaHHEM T'€OMETPUYECKUX ITOHST,
AKTyanu3supoBaTb  (Gaktel W MeT
TUTAHUMETPHH, PEICBAHTHBIC TEME, MPOBOJ
QHAJOTHHL.

Pemate  cTepeoMerpuueckue  3ajauy,
CBSI3aHHBIE C COOTHOIICHHEM OOBEMOB H
MOBEPXHOCTE  MOAOOHBIX  Ted B
HPOCTPAHCTBE.

MoneaupoBaTh pealbHbIC CHUTYallMd Ha
SI3bIKE TeOMETPHH, HCCIIEI0BATh
HOCTPOCHHBIC MOJENH C HCIIONB30BAHHEM
TEOMETPHYECKUX MOHSTHIA.

Pa3nen 13. Cucrembl ypaBHEHHIA. 18
Tema 13.1. Cucremsr ConepxaHue JeKIUU
YPaBHEHUIL. 1. Cucrembl TUHEHHBIX, pallMOHAIBHBIX, HPPAITHOHATBHBIX YPABHEHHH. 2 OnepupoBaTh NOHATHAMM:  CHCTEMA
2. CucTeMbl M COBOKYITHOCTH T10Ka3aTENbHbBIX, JIOTApHU(PMUUECKUX YpaBHEHHH. 2 JIMHEMHBIX YpaBHEHMH U €€ pelleHueE.
3. CucTeMBbl U COBOKYITHOCTH OKA3aTeNIbHBIX, JOrapu(pMUIECKHX HEPaBEHCTB. 2 Hcnonp3oBaTh  cucreMy — JIMHEHHBIX
3. Mcnonb3oBanue rpamukoB pyHKLUI 115l pElIeHNs] YPAaBHEHHH U CUCTEM. 2 YPaBHEHHMI Ui PEUICHUs NPAKTHYECKUX
IIpakTuueckue 3aHATHS 3aJay. .
1. Pemenue cucteM TUHEHHBIX ypaBHEHHIL 2 | Haxonuts PEIICHAA TNPOCTCHINNX CHCTEM
2. PelieHne cHCTeM I0Ka3aTelIbHbIX, JOrapu(MUUCCKUX YPaBHEHHIL. 2|1 COBOKYITHOCTCH PalHoOHAIEHBIX
3. Pemenue cucteM mokaszaTenbHbIX, JIOTapUPMUUECKIX HEPABEHCTB. 2 I%IpaBHeHHH 1 HEPABCHCTB. N
CHoJb30BaTh Tpaduku (QyHKIWHA uis
4. PemieHne NpUKIAAHBIX 33124 C IOMOIIBIO CHCTEMBI IMHEHHBIX YPaBHEHHH. 2 Rimefmﬂ YPABHCHUH.
[IpumeHeHne ypaBHEHHH, CHCTEM U HEPABEHCTB K PELICHHUIO MaTEMAaTHYECKUX 33134 oaeaup °B6a“’ PCAILHRIC CHTYaLMH Ha
Y 337124 U3 Pa3UYHbIX 00JacTell HAYKH U peabHON KU3HH JISHIKC aJITCOPBI, COCTABJIATL  BEIDAKCHU,
YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBI IO
YCJIOBHIO 3aj1a4n, HCCIIEN0BAThH
MIOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHUEM
armapata anreopsl
Kourtponbnas pagora Nel2 2
Pa3nen 14. DnemeHThl KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH, MATEeMATHY€CKOH CTATHCTHKH. 14
Tema 14.1. DneMeHTHI ConepxaHne JeKIHH
KOMOHMHATOPHKH. 1.OcHOBHBIE TOHATHS KOMOMHATOPUKH. KOMOMHATOPHOE MPABHIIO yMHOKEHHS. 2 Hcnonb3oBaTh NpaBUIO0 YMHOKEHHS UL
[epecranoBkw, pa3mernienus, coueTanus U ¢paxropuai. TpeyronsHuk [Tackamms. MepeYrCcICHUs] COOBITHH B  CIydalHOM
®opmyna 6nHOMa HproToHa. OIIBITE.
[IpakTHueckue 3aHATHS IHonb3oBaThCs dopmyoit u
1. TIpocreiimme 3a1a4n Ha MOACYET YMCIIA Pa3MEIICHHUH, IePEeCTaHOBOK, COYCTaHMUII. 2 | tpeyrompaukom [lackans mis onpeneneHus
Tema 14.2. Dnementsi Teopun | ConepskaHue JEKIUN 4yCIa COUETaHUN.
BEPOSTHOCTEH. 2 BoigensaiTe Ha TpuMepax — CiydaiHbIe
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1. Co0ObITHEe, KOMOWHAITHS COOBITHIA, BEPOITHOCTH COOBITHS, CIIOKCHIE 1 YMHOKCHHE
BEPOSTHOCTEH.

HpaKTI/ILICCKI/IC 3aHATHUA

1. YcroBHas BepOATHOCTE. Y MHOKEHHE BepOSITHOCTEH. JlepeBo cinydaiiHOTO
skcnepuMenTa. @opmyna moaHO# BeposiTHOCTH. HesaBuCHMEIE COOBITHSL.

2. Onepauuu HaJl COOBITHSAMHU: TiepecedeHre, 00beJMHEHHE COOBITH,
MIPOTUBOMOIOKHBIE COOBITHS. J{narpammel Ditnepa. @opmMyria cIoKeHHs
BEPOSITHOCTEN

Tema 14.3. DaeMeHTHI
MaTeMaTHYECKOU CTATUCTHUKHU.

CopeprxkaHue JIEKIUU

1. IIpencraBneHre TaHHBIX C TIOMOIIBIO TaOIuUIl U auarpamm. CpemHee
apudMeTHIeCcKoe, MeIaHa, HanOOJbIIce M HAMMEHbBIIIee 3HAYCHUS, pa3Max,
JIACTICPCHS, CTAaHJIaPTHOE OTKJIOHECHHE YHCIIOBBIX HA0OOPOB.

HpaKTI/I‘IeCKI/Ie 3aHATUA

1. Jlucniepcust ¥ CTaHIAPTHOE OTKJIOHEHHUE. J[MCTIepCHH reOMETPHUYECKOro U
OMHOMHAIILHOTO PACTIPEICIICHHS.

COOBITHSI B ONHMCAaHHOM CITy4aifHOM OIIBITE.
®opMyJIHPOBATH YCIOBHUS IPOBEICHUS
CIIy4allHOT' O OIbITA.

Haxomuth BeposTHOCTH  COOBITHMH B
OIBITAX C PAaBHOBO3MOXHBIMH HCXOJaMH.
MopeaupoBaTtn OITBITHI c
PaBHOBO3MO)KHBIMHU 3JIEMEHTapHBIMH.
UCXOZaMHU B XOJIe MPAaKTUYECKO paboThI.
Hcnoan3zoBaTs quarpaMMbel  Oiiepa U
CIIOBECHOE  ONHCaHWEe COOBITHH  JUIst
(hopMyIHPOBKH u HU300paKeHHs
O0bEMHEHNS] W TepecedeHHs COOBITHIA.
Pemiate 3amaunm  Cc  HCHONIB30BaHHEM
(hopMyITBI CIIOXKEHHS BEPOSTHOCTEH.
Pemiats  3amaun  Ha  HaXOXIEHUE
BEPOATHOCTEH COOBITUH, B TOM 4YHCIE
YCIIOBHBIX C ITOMOIIBIO JIepeBa CIy4aiiHOrO
OITBITA.

OmnpeneasiTh HE3aBUCUMOCTh COOBITHI IO
(dopMyne W Mo OpraHU3alMU CIy4alHOTrO
ombiTa. M3Bnekatb uHMOpPManMiO U3
TabJaMll W JUarpaMM, — HUCIIOJNB30BaTh
TaOJIHIIBI u JarpamMMbl JUIst
MPE/ICTABIICHUS] CTATUCTUYECKHX JIaHHBIX.
HaxonauTh onucaresnbHble XapaKTEePUCTUKU
JIAHHBIX.

BbiaBUTaTh, KPUTHKOBATH THUIOTE3Bl O
XapakTepe CIyd4alHOM W3MEHYMBOCTH U
omnpezensomux e€ pakropax.

Beigensite Ha npuMmepax — CllydailiHble
COOBITHS B OIIMCAaHHOM CIIy9aiHOM OIIBITE.
®opMyJHPOBATh YCIOBHUS IPOBEICHUS

CIIy4aiHOro OIIBITA. Haxonuts
BEPOSTHOCTH COOBITHMHA B  OMNBITAX C
PaBHOBO3MOKHBIMH HCXOJaMH.
MopenupoBaTth OIIBITBI C
PaBHOBO3MOXXHBIMH 3JIeMEHTapHBIMHU.
HCXOaMHU B XO/I€ TPAKTUIECKOH pabOTHI.
OcBauBaTh TTOHATHS: JICTIepCHs,

CTaHJApTHOE  OTKJIOHEHUE  CIy4yalHOU
BEJINYHUHBL.

Haxonutn JIMCIIEPCUIO o
pacnpeneneHuro.

Haxomute 10 wW3BEeCTHBIM opMynaMm
JIICTIEPCHIO TEOMETPUYECKOTO "

OMHOMHUATLHOTO PACTIPEICTICHUSL.
3HAKOMHUTBCA C BBHIOOPOYHBIM METOIOM
MCCIIE/IOBAaHUS  COBOKYIMHOCTH  JIAHHBIX.
H3yuats B X01€ IPaKTUIECKOH pabOTHI C
WCTIONB30BAHUEM  DJIEKTPOHHBIX — TaOJHIT
pUMEHEHUE BEIOOPOYHOTO MeToaa
HCCJIEIOBAHHM.




4 YCJI0OBUs PEAIM3ALIMU YYEBHOTI'O IIPEIMETA MATEMATHUKA

4.1 TpeOoBanusl K MaTepHAJIbHO-TEXHUYECKOMY 00ecrie4YeHHI0
Peanusamus ydebnoro npeamera MartemaTnka TpeOyeT Hanuuus ydeOHOro kaOuHeTa
Maremaruku.

ObopynoBanue yueOHOro kabuHeTa: pabouee MeCTo mpemnoaaBaTests (CTo, CTy); pabouune
MecTa 00yJaromuxcs (CTOJbI, CTYJbs); KOMIUICKT Ta0wmil: "Anredpa v Hayaia aHaImu3a.
[TpounsBoanas u mepBooOpazHas'; «OyHKIuHN U Tpapukm»; «@OpMyITbl COKPAILIEHHOTO
YMHOXEHUsD»; «CTepeoMeTpus», «MeTo] KOOpHHAT B MPOCTPaHCTBE»; «OCHOBHBIE
TPUTOHOMETPHUYECKHE TOKAECCTBA M (POPMYIIBI»; MAKETHl MHOTOTPAHHHUKOB M TeJl BPAIICHUS W3
MeTaJla ¥ KapTOHa, Ha0Op YEPTEKHBIN JIJIs1 KIIACCHOM JIOCKH.

Texunuueckue cpencrBa 06yuenus: Mynsrumenua-npoekrop Infocus IN114 x Full 3D;
sKkpaH HacTeHHbI Lumien Eco Picture Mftte White; nepconanbHbIN KOMIIBIOTED €
ycranoBieHHbM [10, noakmodenssiit k cetrt Matepuer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. Ilepeyenr  HOPMATHBHBIX  MNPaBOBBIX  JIOKYMEHTOB, OCHOBHOW H
JAOMOJIHUTEILHOH Yy4eOHOil JuTepaTypbl, He0OX0AUMOM 1Jisl OCBOEHHMS YueOHOro npeaMera
MaremaTuka

1. Tlpukazom Muno6pnayku Poccun ot 17.05.2012r. Ne 413 «O06 yTBepxAeHUH
(dheneparTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa CPEIHETO OOIIEero
oOpazoBaHus» (B peal. mpruka3zoB MunoopHayku Poccun ot 27.12.2023 Ne1028);

2. Tlpuka3 Ne373 Muno6pnHayku Poccun ot 18.05.2023r. «O6 yrBepx)acHNU deaepaaibHOn
00pa3zoBaTeIbHON MTPOrPaMMBbI CPETHETO MTPOPECCHOHAIILHOTO 00pa30BaHU.

OcHoBHas1 JIMTeparypa

1. BammakoB M.H. MaremaTtuka [DnextpoHHblii pecypc] : yueonuk / Bammakos M.U.
— Mocksa : KnoPyc, 2020. — 394 ¢. — URL.: www.book.ru/book/935689.

2. Aimumos L. A., Koasirun FO.M., Tkauésa M.B. u ap.
MaremaTuka: ajiredpa 4 HayajJia MaTeMaTH4eCKOro aHaJn3a, reomerpus. ['eomerpus 10-
11 kiacc. ba3oBblii 1 yriy0J1éHHbIN YPOBHH.
JieKTPpOHHAsA GopMa yueOHUKA.

3. Aranacsau JL.C., Byry3oB B.®., Kagomues C.b. u ap.
MartemaTuka: ajredpa 1 Ha4ajIa MaTeMaTH4YeCKOI0 aHAJIN3a, TreoMeTpHsi. AJiredpa u
Havyajia MaTeMaTH4eckoro ananusa 10-11 kaacc. ba3osblii n yriry0J1éHHbIA YPOBHH.
JJIeKTPpOHHAasA (popMa yueOHHUKA.

4.3. Ilepeyenb mporpaMMHOro odecrnedeHusi, NPogecCHOHANbHBIX 0a3 JaHHBIX,
HH(OPMALIHOHHBIX CIPAaBOYHbIX cucTeM pecypcoB HH(}OPMALITOHHO-
TeJIeKOMMYHUKAIMOHHOUH ceTH «VHTepHeT», HEO00XOAUMBIX /JII OCBOCHHMS Y4eOHOro
npeamera Maremaruka

JInnensznonHoe nporpammHoe obdecnieuenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT pecypcsl.

www.fcior.edu.ru (nHpOpMaIMOHHBIEC, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MATCPHAIIBI)
www.school-collection.edu.ru (eaunbie KosuIeKIpK M(PPOBBIX 00pa30BaTEIBLHBIX PECYPCOB)
http://metodist.Ibz.ru/iumk/mathematics/ec.php (3nekTHBHBIC KYypChI 0 MaTEMaTHKE)
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http://www.book.ru/book/935689
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://metodist.lbz.ru/iumk/mathematics/ec.php

http://www.iprbookshop.ru/ DaekTpoHHO-OHOIMOTEUHAS CUCTEMA.

http://mathtest.ru (MmaTemaTrKka B TOMOIIb CTYJICHTY U IIKOJBHUKY — TeCThI ONline)

4.4. Oco0enHocTH  peanu3auMu  y4yeOHOro mpeamera MaremaTuka JIs
00y4YalomMXCcs U3 YHCJIA HHBAJIUIAO0B M JINI ¢ OTPAHMYEeHHBIMH BO3MOKHOCTSIMHU 3/10POBbA

[Ipu oOydyeHHMH JNHIl C OTPAaHUMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbBsSI, IPEAYCMATPHBAETCS
UHUBUAYAJIbHBIN Tpaduk 00yueHusl.

WuBanupl 1 aMna ¢ OrpaHAYEeHHBIME BO3MOYKHOCTSIMU 3JI0POBbsI 00€CIIEUEHBI MTeYaTHBIMU
Y AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (hopMax, aaalTHPOBAHHBIX K OTpaHUYCHUSIM
WX 3JI0POBBSL.

JIsist OCYIIECTBIICHUS] TPOLEAYP TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOUHOM
aTTeCTaluy OOYYaOUINXCS, CO3MAIOTCS (POHABI OICHOYHBIX CPEICTB, AJAaNTHPOBAHHBIC IS
WHBAINJOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI U TIO3BOJISIFOIUE OICHHUTH
JOCTIKEHHE MIMH 3aIVIAaHMPOBAHHBIX B OCHOBHOW 00Opa30BaTENBHOM MpOrpaMMe pPe3yJbTaToB
o0y4eHHs U YpOBEHb C(HOPMHPOBAHHOCTH BCEX KOMIIETEHIIHH, 3asBICHHBIX B 00pa30BaTEIbHOMN
porpamMmme.


http://www.iprbookshop.ru/
http://mathtest.ru/

) KOHTPOJIb M OIEHKA JOCTHXEHWUH PE3YJbTATOB

OCBOEHMSA YYEBHOI'O IPEIMETA MATEMATHUKA

Pesynbrarsl 00yueHus

OrueHka pe3yynbTaToB
(dbopmbI 1 METOIBI)

JIMYHOCTHBIE PE3VJIbTATHI:

1) rpaxxaaHCKOTO BOCTIMTAHUS: CHOPMUPOBAHHOCTh
TPaKIaHCKOM MO3HUIIMK 00yYaroNIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTI'0 YIE€HA POCCUICKOro 00LIeCTBa, OCO3HAHUE
CBOUX KOHCTUTYITHOHHBIX TIPaB U 00s3aHHOCTEH, yBaXKEHUE
3aKOHa W TIPABOTOPSIKA; TPUHATHE TPAAUIIHOHHBIX
HallMOHAJBHBIX, OOIIEYEIIOBEUECKUX TYMAHUCTHUECKUX U
JEMOKPATUYECKUX

[IEHHOCTEMN; TOTOBHOCTH MMPOTUBOCTOSATDH HACOJIOTUN
AKCTpEMHU3MA, HAITMOHAIU3MA, KceHohoonH,
JTUCKPUMUHAIINH IO COITUATBHBIM, PEITUTHO3HBIM, PACOBBIM,
HaIlMOHAJIHHBIM TIPU3HAKAM;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEITLHOCTh B HHTEPECAX
TPaKJIaHCKOTO OOIIEeCTBAa, y4acTBOBATh B CAMOYIIPABICHUHN
B 001eo0pa3oBaTeIpHOM OpraHu3alui U JeTCKO-
IOHOIIECKUX OpraHu3alusaX; yMEHIE B3auMOACHCTBOBATh C
COLIMANIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSAMHE ¥ Ha3HAUY€HUEM; TOTOBHOCTh K T'YMaHUTapHOH U
BOJIOHTEPCKOW AESITeTbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHMUS: OCO3HAHUE
c(hOpMUPOBAHHOCTH POCCUHCKOM IPaXk TaHCKOM
UJCHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoxy,
YyBCTBA OTBETCTBEHHOCTH Mepes PoauHoi, roproctu 3a
CBOM Kpail, cBOI0 PoiuHYy, CBOM SI3BIK U KYJIBTYPY, IIPOIILIOE
Y HACTOsIIee MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U MPUPOJHOMY HACIIETUIO,

MaMsATHUKaM, TPaIUIUsaM Hapo10B Poccuu, TOCTIKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYIIE;
ujeiHast yOexI€HHOCTh, TOTOBHOCTb K CIIY>KEHUIO U 3allUTe
OteuecTBa, OTBETCTBEHHOCTH 32 €T0 CyIHO0Y;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: OCO3HAHUE
JyXOBHBIX IIEHHOCTEW POCCUICKOTO HApOIa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MOBEICHHUS; CIOCOOHOCTh OLIEHUBATh CUTYAIUIO U
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACHh Ha
MOpaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIAJa B MOCTPOEHHE YCTOWYMBOTO OYIyIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJTUTEISIM U (HJITH)
JPYTUM 4JIeHaM CEMbH, CO3/IaHUI0 CEMbU Ha OCHOBE
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OCO3HAHHOTO PUHATHS LIEHHOCTEN CEMEMHOM KU3HU B
COOTBETCTBHUU C TPAIULIUIMHU HApo 0B Poccuu;

4) 3CTETUYECKOr0 BOCIIMTAHUS: CTETHYECKOE OTHOILICHHUE K
MHUpY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIIICHHUI;
CIIOCOOHOCTH BOCIIPUHUMATh Pa3JINYHbBIC BUIBI HCKYCCTBA,
TPAJUIIMU U TBOPUECTBO CBOETO U APYTHX HAPOJIOB,
OLIYLIaTh SMOLMOHAIBHOE BO3JIEHCTBUE UCKYCCTBA;
YOEKICHHOCTh B 3HAUMMOCTH ISl JIMYHOCTH M 00IIeCTBa
OTEYECTBEHHOI'0 U MUPOBOT'O HCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPAIUIIUNA U HAPOIHOTO
TBOPYECTBA; TOTOBHOCTH K CAMOBBIPAKEHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHUE TTPOSIBIIATH KAUeCTBA
TBOPUYECKOM JIMYHOCTH;

5) ¢pusugeckoro BocruTanus: cHOPMHUPOBAHHOCTH
3I0POBOTO U O€30TIaCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO; TOTPEOHOCTH B
(hM3UYIECKOM COBEPIIICHCTBOBAHUH, 3aHATHIX CIOPTUBHO-
03/IOPOBUTEIHLHOM IEITEILHOCTHIO; aKTUBHOE HETIPUATHE
BPEIHBIX MTPUBBIYCK U UHBIX ()OPM MPUUHNHEHHUS Bpeaa
buznIeckomy u
IICUXUYECKOMY 3/I0POBBIO;

6) TpyIOBOTrO BOCIIUTAHUS: TOTOBHOCTD K TPY.y, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPY10J1001e; TOTOBHOCTD K
aKTUBHOH JESITEILHOCTHU TEXHOJOTMUYECKOU U COIIHMATILHON
HAIMpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATb,
[JIJAHUPOBATh U CAMOCTOSITEIILHO BBIIOJIHSATH TAKYHO
NesITeNIbHOCTh; MHTEPEC K Pa3IUYHBIM chepam
npodeccuoHaIbHOM NesTeIbHOCTH, YMEHUE COBEpPIIATh
OCO3HAHHBII BBIOOD Oyaylei mpodeccuu 1 peaaTu3oBbIBaTh
coOCTBEHHbBIE KU3HEHHBIE IIJIaHbl; TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaAHUIO HA
MPOTSHKEHUU BCEU KU3HU,

7) 9KOJIOTHYECKOT0 BOCIUTAHUS: C(HOPMHUPOBAHHOCTH
9KOJIOTUYECKOU KYJIbTYPhl, IOHUMAHHUE BIUSHUS
COL[MAIbHO-3KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE
MIPUPOJTHON U COLIMATIBHON Cpefibl, 0CO3HAHKE TTI00ATHHOTO
XapakTepa 9KOJOTHYECKHX MpoOsieM; TUIAaHUPOBAaHUE U
OCYIIECTBJICHUE IEUCTBUI B OKPYKAIOIIEH cpeie Ha OCHOBE
3HaHUS LeNen
YCTOMUYMBOTO Pa3BUTHS YEIOBEUECTBA; AKTUBHOE HEMIPUSATUE
JNEUCTBUMN, IPUHOCAIIMX BpeJ OKPYKAIOLIEN Cpelle; yMEHUE
MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTMIECKHE
MOCJIEACTBUS IPEANPUHUMAEMBbIX JICHCTBUM,
MpeA0TBPAILATh UX; PACIIMPEHHE OIbITA IEATEIbHOCTH




9KOJIOTMYECKOW HAIIPABIEHHOCTH;

8) LleHHOCTH HayYHOTO MO3HAHKS: CPOPMUPOBAHHOCTD
MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTHKH,
OCHOBAHHOTO Ha JUAJIOre KyJlbTyp, CIIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;
COBCPUHICHCTBOBAHUC SI3LIKOBOM M UMTATEIIHLCKOM KYJIbTYPbI
KakK Cpe€aCTBa BBaI/IMOI[eI\/JICTBI/Iﬂ MCXKAY JIOAbMHA U ITO3HAHUA
MHpa; 0CO3HAHUE LIECHHOCTH HayYHOU J1eATENbHOCTH,
TOTOBHOCTb OCYILIECTBIISITh IPOEKTHYIO U
HCCICA0BATCIbCKYIO ACATCIbHOCTh MHAUBHUAYAJIbHO U B

rpymIe.

METAIIPEJIMETHBIE PE3VJIbTATBI

B pesynpTare OCBOGHHS TpOTpaMMBI TI0 MaTeMaTHKe Ha
YpPOBHE OCHOBHOTO 0011ero o0pa3oBaHus y 0Oydaromierocs

Oynytr cpopMHpOBaHBI METAaNpPEIMETHBIE PEe3yJIbTaThl,
XapaKTePU3YIOMIKECS  OBJAQJCHUEM  YHUBEPCATbHBIMHU
MMO3HABATEIbHBIMU JICHCTBUSMH, YHUBEPCAITBHBIMHU
KOMMYHHKATHBHBIMHA JICHCTBUSMH H  YHUBEPCAITbHBIMH
PETyIATUBHBIMU JCHCTBUSMU. [To3HaBareNbHBIC
YHHUBEpCAJIbHbIC YUCOHBIC JICHCTBHSI.
[MPEAMETHBIE PE3VYJIbTATbBI

1) BIIQJICHHE METOIaMHU JIOKa3aTesbCTB,

aIrOpUTMaMH  peUIeHHs 3ajJady; yMmeHue ¢GopMylIupoBaTh
onpezeneHus, U TEOPEMbl, MPUMEHATb WUX,
MIPOBOJUTH JOKA3aTEJIbHBIE PACCYKJIEHUSI B XOJE PELICHUs

AKCHUOMbI

3a/la4; YMEHHE OIepUpOBaTh NOHATUSAMU: ONpEeNeHuE,
akcuoma, Teopema, CIIEACTBHE, CBOMWCTBO,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE (DOPMYIUPOBKU; YMEHHE
dbopMynupoBarth obpaTHOE u MPOTUBOIMOJIOKHOE
MPUBOJUTh TPUMEPHl U KOHTPIPUMEPHI,
METO/T UHIYKIUY;
MIPOBOJHUTH JI0KA3aTelIbHBIE PACCYKIEHUS NpPHU PEIICHUU
OILICHUBATH JIOTUYECKYIO MPaBUIBHOCTh

IIPpHU3HAK,

YTBEPXKICHUE,
HCII0JIb30BATh MaTEMaTH4ECKON
3ajad,
paccyxIcHUM;

2) ymeHue
Yucia, CTENeHb C  LENbIM
HaTypaJbHOU CTEIIEHb C
MoKa3aTesieM, CTENeHb C IeMCTBUTENIbHBIM (BEIIECTBEHHBIM )
JorapuM 4YHClIa; YMEHHE BBINOJHAThH
BBIUMCIIEHUE 3HAUYEHUM M NpeoOpa3oBaHUsl BBIPHKEHUH CO

OIICpUPOBATL IIOHATHUAMHU: CTCIICHDb
IIOKa3aTcCJIeM, KOpPCHb
CTCIICHU, palrnOHAJIbHBIM
IIOKa3aTcJICM,

CTEeNeHsIMH U Jorapudmamu, mpeodpa3zoBaHus JAPOOHO-
pallMOHANBHBIX  BBIPQXEHUH; ) yMeHHEe  CBOOOJHO
OIEpUpPOBATH aorapupm
KOCHUHYC U TaHT'€HC IIPOM3BOJIBHOTO YHUCIIA;

3)

INOHATUSAMU! qucia, CHHYC,

YMCHHC OICprupoOBaTh INOHATUAMMU

HaoOmronenue u OIlEHKa
pe3ynbTaToOB paboThl Ha
MPAaKTHYECKIX 3aHATHSAX;
poBEpKa pe3yJbTaToB
CaMOCTOSTEIBHOM paboTHI,
OIICHKA YPOBHSI 3HaHUH
CTYJICHTOB Ha KOHTPOJBHHO-
YYETHOM 3aHSTHH;
KOHTpOJIbHAasE ~ paboTa  To
pazneiny
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panroHaIbHbIE, UppalMOHAIIbHBIE, [I0Ka3aTeNbHbIE,
CTETIEHHBIE,  JIOTapH(PMHUUYECKHE, TPUTOHOMETPHUYECKHE
ypaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHE ONepPUpPOBaTh MOHITUAMHU: (YHKIHA,
HemnpepbIBHAs (QYHKIUSA, NPOU3BOJHAS, IepBOOOpa3Has,
OTIpE/ICJICHHBI MHTETPajl; YMEHHE HAXOJUTh IPOU3BOHBIE
DIIEMEHTAPHBIX  (YHKIMHA,  UCHONB3YS  CIIPAaBOYHBIC
MaTepHaJIbl;, UCCIEIOBATh B MPOCTEHIINX CIIydasiX (yHKIIUU
Ha MOHOTOHHOCTH, HaXOJWTh HAWOOJBIINE W HAUMEHBIINE
3HaueHus (QYHKIUM; CTpPOUTh TpaduKU MHOTOWIEHOB C
HCIOJIb30BAHMEM  ammapaTa MaTeMaTUYeCKOTO aHalu3a;
NPUMEHSTh TPOM3BOJHYIO TIpW peIIeHWH 3agad  Ha
JBIDKEHUE, PelIaTh MPaKTHKO-OPUEHTUPOBAHHBIE 3a7]aull Ha
HanOOJIBIINE W HaWMEHbBIINE 3HAYCHUs, Ha HaXOXKICHUE
MyTH, CKOPOCTHM U YCKOPEHHS; YMEHHE MCIOJIb30BaTh
cBoiicTBa U rpaduku (QYyHKIUI Ui penieHus] ypaBHEHUH,
HEpPaBeHCTB M 3aJady C [apamMeTpaMu; H300paxaTb Ha
KOOPJIMHATHOM IUIOCKOCTH MHOKECTBA peleHni
YpaBHEHHIA, HEPABEHCTB U UX CHCTEM;

5) yMeHHe omepupoBaTh MOHATHIMH: PAIlMOHATbHAS
GbyHKIIMS, TOKazarenbHass (YHKIUSA, CTETCeHHas (YyHKINS,
sorapudmudeckas byHKIIHS, TPUTOHOMETPHIECKHUE
¢dbyakuun, oOpaTHbie (YHKIIMW; YMEHHE CTPOWUTH Tpaduku
M3y4YeHHBIX  (DYHKIMH, WCHOJB30BaTh TpaduKd  TpHU
M3Y4YEHUU TPOIECCOB M 3aBUCUMOCTEH, MpHU PEIIeHUH 3a/1a4
U3 Jpyrux y4deOHBIX MpeIMeTOB M 3aJady U3 pealbHON
KU3HU; BbIpaXaTb (GOpMyJaMH 3aBHUCUMOCTH  MEXAY
BEJIMYMHAMU;

6) yMeHue perath TeKCTOBBIC 3a/1a4d PA3HBIX THUIIOB
(B TOM ymucie Ha MPOLEHTHI, JOJM U YacTH, HA JIBUKEHUE,
paboTy, CTOMMOCTb TOBApOB U YCIYT, HAJIOTH, 3aJayd W3
obnacTu ynpaBlieHUs] TUYHBIMU U CEMEHHBIMU (PHHAHCAMMU);
COCTaBIISITh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA M UX
CUCTEMBbI M0 YCJOBHIO 3a/lauM, HCCIEA0BATh MOIY4YEHHOE
pellIeHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;

7) yMeHHE OINepUpoBaTh TMOHITHUSIMH: CpEIHEe
apudmernyeckoe, MeauaHa, HauOOIbIIE W HaUMEHBIIEE
3HAuUeHUs, pa3Max, AUCIEPCHUs, CTaHIAPTHOE OTKIOHEHUE
YHCIIOBOTO0 Habopa; yMEHHE HM3BJIEKaTh, HHTEPIPETUPOBATH
uHpopMaluio, TpEACTaBIEHHYIO B  Ta0nMiax, Ha
auarpamMmax, rpagukax, OTpakarollylo CBOWCTBA pealbHBIX
MPOLIECCOB U SBJICHUM; MPEICTaBIATh HHPOPMAIHMIO C
MOMOIIBI0  TabUIl W JUarpamm; UCCIIeZI0BaTh
CTaTHUCTUYECKUE [IaHHBIE, B TOM 4YHUCJIE€ C MPUMEHEHUEM
rpaduuecKuX METOI0B U IJEKTPOHHBIX CPEJICTB;




8) yMeHue omnepupoBaTh TOHITHUSMH: CIyYaiHBIN
ONBIT W CIy4allHOE COOBITHE, BEPOSITHOCTH CIIy4aHOIO
COOBITHS; yMeHHue BBIUUCIIATH BEPOSITHOCTD c
UCTIOJb30BAHUEM  TpaUUeCcKUX  METOIOB; TMPUMEHSATH
bopMyNnbl  CIOXKEHHS W  YMHOXCHHS  BEpPOATHOCTEH,
KOMOMHATOpHBIE (PaKThl U (OPMYIIBI MPH PEIICHUH 3ajad;
OILICHUBATh BEPOSITHOCTH PEAIBbHBIX COOBITHI; 3HAKOMCTBO
CO CITyJaifHBIMU BEJIMYMHAMH; YMEHHE MPUBOIUTH TPUMEPHI
NPOSIBJICHUSI 3aKOHA OOJIBIIMX YHCENT B NPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

9) yMeHue OrnepupoBaTh MOHATUSMHE: TOYKA, MPSIMasi,
IJI0CKOCT, IIPOCTPAHCTBO, JIBYTpaHHBIT yrod,
CKpEeIMBAOIINECs npsiMbIe, napauieIbHOCTh "
MEPIEHANKYISIPHOCTh NMPSAMBIX U TUIOCKOCTEH, YroJ MEXIy
MPSIMBIMH, YT'OJI MEXIY MPSIMON U THIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, pPAacCTOSIHME OT TOYKH JI0 IJIOCKOCTH,
paccTosiHHE MEXKIY MpPSIMBIMH, PACCTOSTHHE  MEKIY
IJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MpPH PEHICHUU 3aj]ad
n3ydeHHble (AKTBI M TEOPEMBI IUIAHUMETPUH;, YMEHHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIETO MHPA;

10) yMEHHUE OTIEPUPOBATH TTOHSATUSIMU:
MHOTOTpaHHUK, CEYEHUE MHOTOIpaHHUKA, KYO,
napajuiefienunesn, — nOpusma, —nupamuna, Qgurypa
MOBEPXHOCTh BpallleHUs, UWIMHIP, KOHYC, Iap, cdepa,
cedyeHuss (QUIypHl BpalleHUs, IUIOCKOCTh, Kacarolascs
chepbl, UWIMHIApPA, KOHYCa, IUIONIA[b IOBEPXHOCTH
MUpaMUIbl, IPU3MBL, KOHYCa, UWJIMHAPA, MJIOWAAb cepsl,
o0beM  ky0a, MPAMOYroJILHOTO  Napasulelenurena,
MUpaMHbl, TPU3MBI, IWIMHIpPA, KOHYCa, ILIapa; yMEHHE
n300paxkaTh MHOTOTPAaHHUKU U TIOBEPXHOCTH BpAIllEHHUS, UX
CEUEHUs OT PYKHU, C MOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U
ANIEKTPOHHBIX CPEJICTB; YMEHHE PAclo3HaBaTh CUMMETPHIO
B MPOCTPAHCTBE, YyMEHHE paclo3HaBaTh IpaBUIbHbBIC
MHOTOTPAaHHUKH;  YMEHHE  CBOOOJHO  OINEPUPOBATH
MOHATHIMHU: JIBUYKEHHE, napajuleNibHbld  MEPEHoC,
CUMMETpUS Ha IUIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MNOJA00Ms, MOAOOHBIE (QUIYpBI; YMEHUE
pacrio3HaBaTh paBHbIE U MOJO0HBIE (PUTYpPBI, B TOM YHCIE B
IPUPOJIE, UCKYCCTBE, apXUTEKType; YMEHHUE HCIOJIb30BaTh
reOMETPUYECKUE OTHOILIEHUS, HAXOIUTh TI'C€OMETPUYECKUE
BEJIMYUHBI (JUIMHA, YToJl, IUIONaab, 00BbEeM) MpHU pEILICHUU
3aady M3 JAPYrHMX Y4eOHBIX MpPEIMETOB M M3 pPeajbHOU
KHU3HU;

11) ymeHue onepupoBaTh MOHSATHSMH: JABHKCHUE B
NPOCTPAHCTBE, MOJOOHbIE (UIYpl B  NPOCTPAHCTBE;
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HCIIOJb30BAaTh OTHOLICHUE IUIOIIAJECH IIOBEPXHOCTEH U
00BbeMOB MOJOOHBIX (PUTYp MPH PEIICHUH 3a]1a4;

12) ymeHHE BBIYUCIATH TEOMETPHUYCCKUE BEITUYHHBI
(mmmHa, yrois, IIOMAAb, 00bEM, IUIOMIAIb TOBEPXHOCTH),
UCTIOJIB3Ys M3ydeHHBIE (POPMYJIIBI U METO/IBI;

13) yMEHHE OIEpUpPOBATH HOHSTHUSIMU:
MPSIMOYTOJIbHAsl CUCTEMa KOOPJAMHAT, KOOPJIMHATBI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPAa, CKAJISPHOE IPOU3BENCHUE,
yroa MeXJay BEKTOpamMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCIIO; HAXOAUTh C TIOMOILIBIO M3YYEHHBIX
GbopMynl KOOpAMHATHI CEpeAMHbl OTpPE3Ka, pPACCTOSIHUE
MEXAY IBYMSI TOUKAMH;

14) ymeHue BBHIOMPATh TOAXOMALIMNA HW3YICHHBIN
METOoA e peleHus 3ajauu, pacrno3HaBaTh
MaremMaTHdeckue (akTbl U MaTeMaTHUYeCKUEe MOJIENH B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
yYMEHHE MPHUBOJUTH MPUMEPHl MATEMaTHYECKUX OTKPBITUN
POCCHIICKOM 1 MUPOBOM MaTEMATHYECKON HAYKH;

15) ymeHue onepupoBaTh MOHITUSMH: MHOXECTBO,
MOJIMHO’KECTBO, OIEpalil HaJl MHOXXECTBAMHU; YMEHHE
UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Juis
OMMCAHMs PEeATbHBIX MPOLECCOB M SBICHUHM NPU pPEILICHUU
3aJay, B TOM YHUCIIE U3 IPYTUX y4eOHBIX MPEIMETOB;

16) yMmeHHEe OepHpOBATh MOHITHIMH:
HaATYpaJIbHOE YUCIIO, IIEJI0E YHCII0, OCTATOK IO MOJYJIIO,
panroHaTFHOE YK CII0, UPPAITHOHAIBHOE YMCIIO0, MHOYKECTBA
HATYpaJIbHBIX, IIEITBIX, PAIIMOHATBHBIX, JICHCTBUTEIBHBIX
YHCeN, YMEHUE HCIOJIb30BaTh MIPU3HAKH JCITUMOCTH,
HAaMMCHBIIHIA OO ACTUTEh U HAMMEHbIIee o0mIee
KpaTHoOe, aNroput™ EBKJIHIA IpH pellIeHnH 3a/ay;
3HaKOMCTBO C Pa3JIMYHBIMHU O3UIIMOHHBIMH CHCTEMAMU
CUUCIICHHUS;

17) yMeHue OnepupoBaTh MOHATUSIMU: TOXKIECTBO,

TOKJIECTBEHHOE ITpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMA YPAaBHEHUI U HEPABEHCTB, PABHOCWIBHOCTD
YPaBHEHUH, HEPABEHCTB U CUCTEM, PALIUOHAIIBHBIE,
UppalMOHAJIbHBIE, IOKA3aTEIIbHBIC, CTEIICHHBIE,
norapu(pMuIecKue, TPUrOHOMETPUUECKUE YPaBHEH N,
HEPaBEHCTBA U CUCTEMBI; YMEHHE pelIaTh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MTOMOILBIO PA3JIMYHBIX IPUEMOB;
peliaTh ypaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C [IApaMETPOM;
IIPUMEHATH YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIs
pelIeHuss MaTEMaTUYECKUX 3aa4 U 3a1a4 U3 pa3IM4HbIX
oOnacTeil HayKu U pealbHOM KU3HH;

18) ymenue cBOOOIHO OTIEPUPOBATH MOHATHIMH:
MOCIIeI0BATEIbHOCTD, apuMeTHYIeCKas porpeccus,




reoMeTpudecKas mporpeccusi, 0eCKOHEUHO yObIBaIOIas
re€OMETPHUUECKas IPOrpecchs; yMEHHE 3a/1aBaTh
MOCIIEI0BATEIBHOCTH, B TOM YHUCIIE C IIOMOULIBIO

PEKYppPEHTHBIX (OPMYII.
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PazpaGorunku:

CIIK 1perojiaBaTesb NepBOi KB. KaT. Psizanosa O.A.
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JIMCT AKTYAJIU3ALIUU
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