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1 MACHIOPT PABOYEWM TIPOTPAMMBI OBIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IPEIMETA
MATEMATUKA

1.1  Ob6aactp npuMeHeHHs MPOrPAMMBI

Peanuzamus cpemnero o6miero oOpaszoBanms B mpexaenax OIl CIIO mo mporpamme
NOJArOTOBKU CIEUUAINCTOB cpeaHero 3BeHa no creuuanbHoctd 09.02.01 xommbroTepHbIE
cucreMbl ¥ komiuiekchbl B cootBeTcTBrM ¢ I'OC CIIO no cnenuanbHOCTH
9.02.01 KOMIIBIOTEPHBIC CUCTEMBI U KOMIUIEKCHI ¢ yueToMm TpeboBanuit ®I'OC cpennero oO1ero
oOpa3oBanus, yreepxkaeHHoro [Ipukazom Munobpuayku Poccun ot 17.05.2012r. Ne 413(B pen.
npuka3zoB MunoOpHayku Poccum ot 27.12.2023 Nel028) u denepanbpHOil 00pa3oBaTEIbHOM
nporpammsbl CI1O, yrBepkaenHoi npukazom Munobpuayku Poccun ot 18.05.2023 Ne371.

1.2 O0masi xapakTepucTHKa 001Ie00pPa30BATEILHOIO Y4eOHOro mpeaMerTa
Maremaruka

MaremaTuka CIIy’)KMT ONOPHBIM MPEAMETOM JUIsl U3yYEHUS CMEXHBIX JHUCLUIUIMH, a B
YKU3HH TOCTIe MIKOJIBI peabHOH HEOOXOJMMOCTBIO CTAHOBUTCS HETPEPHIBHOE 00pa30BaHUE, YTO
TpeOyeT TMOJHOLICHHOW 0a30Boil 001e00pa3oBaTeIbHON IOATOTOBKHM, B TOM 4YHUCIE H
MaTeMaTU4ecKoil. DTO O0YyCJIOBJIEHO TEM, YTO B HAIIM JHM PAacTET YMCIO CHELUUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTHKH: U B cdepe IKOHOMHMKH, U B
Ou3Hece, 1 B TEXHOJOTHYECKUX 00JIACTAX, U IaXKe B TYMaHUTapHBIX cepax. Takum o0pazom, Kpyr
o0yyaroImuxcsi, JUisi KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM IPEIMETOM, CYIIECTBEHHO
paciupsiercs.

[IpakTHyeckas Moae3HOCTh MaTEMAaTHKH 00YCIIOBJIEHA TE€M, YTO €€ MPEeIMETOM SBIISIOTCS
(GyHIaMeHTalIbHbIE CTPYKTYpPBI HAlllEr0 MUpA: MPOCTPAHCTBEHHbIE (POPMBI U KOJINYECTBEHHbIE
OTHOLIEHHUsSI OT MNPOCTEHIINX, YCBAaUBAEMBIX B HENOCPEACTBEHHOM ONBITE, O JOCTaTOYHO
CJIOKHBIX, HEOOXOAUMBIX I Pa3BUTHSI HAyYHBIX U TEXHOJOTMYECKUX Haed. be3 KOHKpeTHbIX
MaTEMaTUYECKUX 3HAHMW 3aTPYJAHEHO NMOHMMAaHHWE MPUHLUIIOB YCTPOWCTBA M HMCIOJb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPUATHE U HMHTEpPHpETalus pa3HOOOpa3HOM COLMATIBHOM,
HKOHOMHUYECKOH, MOJUTHYECKON HH(pOopMaIy, ManodPpPeKTHBHA MOBCEIHEBHAs MpPaKTHYeCKas
JesTeNIbHOCTh. KakoMy uyenoBeKy B CBOEH JKM3HHM MPHUXOAUTCS BBINOIHITH JOCTaTOYHO
CJIOKHBIE pacuéThl U COCTABIATH HECIOXKHBIE aJITOPUTMbI, HAXOAUTh HYXKHbIE (OPMYJBI U
IPUMEHSTh UX, BIAJETh IPAKTUYECKUMU MPUEMAMU T€OMETPUUECKUX U3MEPEHUH U MOCTPOEHUH,
YUTaTh UHPOPMALIUIO, IPEACTABICHHYIO B BUly TaOJIUI], AUAarpaMM U rpa(UKOB, XKHUTh B YCIOBUAX
HeolpeAeNEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep cllydailHbIX coObITUI. OJHOBpEMEHHO
C pacumMpeHreM cdep NPUMEHEHUsI MaTeMaTUKH B COBPEMEHHOM 0011ecTBe BCE 0ojiee BaXKHBIM
CTaHOBUTCS MaTeMaTUYECKUI CTUIIb MBIIIICHUS], TPOSBISIONINICS B ONIPeIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B nmporecce n3ydeHnst MaTeMAaTUKH B apCeHal IPUEMOB U METOJJOB MBIILUIEHHS YEI0BEKa
€CTECTBEHHbIM 00pa30oM BKIIIOYAIOTCS MHAYKIMS U ACTyKIUs, 0000UIeHHEe M KOHKPETHU3allMs,
aHaJu3 M CUHTE3, Kiaccu(uKalus U cucreMaTusanus, abcTparupoBanue u aHajaorus. OObeKThI
MaTeMaTUYECKUX YMO3aKIIOUEeHUH, MpaBWiIa MX KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXaHHU3M
JIOTMYECKUX MMOCTPOEHHH, CIOCOOCTBYIOT BBIPA0OTKE YMEHUS (POPMYIHPOBaTh, 0OOCHOBHIBATH U
JOKa3bIBaTh CYXJIEHHSA, TEM CaMbIM pa3BHUBAIOT JIOTMYECKOE MblIUIeHHE. MareMmartuke
NPUHAIISKUT BeAyIlas poyib B (POPMUPOBAHUU AJITOPUTMHUECKOW KOMIIOHEHTHI MBIIIJICHUS U
BOCIIUTAHUM YMEHUH JEeWCTBOBATh 0 33/IaHHBIM aIrOpPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U
KOHCTPYUpOBaTh HOBBIE. B mporecce pemieHus 3agad — OCHOBHOM y4eOHOHM NeSTeNbHOCTH Ha
ypOKax MaTeMaTHKH — pa3BUBAIOTCS TBOpUECKasl U MPUKIIaHAsI CTOPOHBI MblluleHus. O0y4yeHue
MaTeMaTuke MAa€T BO3MOXKHOCTb pa3BHBaThb Yy OOYYarOIIMXCS TOYHYIO, PALMOHAIBHYIO U
UHPOPMATUBHYIO pedb, YMEHUE OTOMpaTh HanboJee MOAXOMAIINE SA3BIKOBbIC, CHMBOJIMYECKHE,
rpadu4ecKkre CpeiCcTBa s BBIPAKEHUS CYXKACHUHN U



HATJISITHOTO UX TpecTaBieHus. Heo6XxoaMMbIM KOMIIOHEHTOM OOIIIeH KyIbTYphl B COBPEMEHHOM
TOJIKOBAaHUU SIBJIIETCS OOIIee 3HAKOMCTBO C METOJAaMU T[O3HAHUS JICHCTBUTEIBHOCTH,
NpEeCTaBICHNUE O NPEAMETE U METOAEC MAaTEeMaTHKHU, €r0 OTIMYUS OT METOJOB €CTECTBCHHBIX W
TYMaHUTapHBIX HAyK, 00 OCOOCHHOCTSIX TMPUMEHEHUS MATEMATHKH JUIsl PEUICHUS HAYyYHBIX H
NPUKIAJAHBIX 3a7ad. TakuMm o0Opa3oM, mMareMaTHYecKoe 0oOpa3oBaHHWE BHOCUT CBOW BKIIQJ B
dbopMupoBaHne o0OmeHd KyIbTYphl 4YelloBeKa. M3ydeHHMe MaTeMaTHKU CIOCOOCTBYET
ACTETUYECKOMY BOCIIMTAHHIO YEIOBEKa, TTOHUMAHHUIO KPACOThI M M3SAIIECTBA MAaTEMaTHYECKUX
paccyXIeHU, BOCIIPUATHIO TEOMETPUUIECKUX POPM, YCBOCHHUIO UJIEU CUMMETPHHU.

1.3 Hesn u3yyenus o61meodpa3oBaTebHOr0 yueOHoro npeamera MaremaTuka

[IpuoputeTHbIMM  LETSIMH  OOYYEHHSI MaTeMaTUKe  SBISAIOTCS:  (HOpPMUpPOBaHHE
LEHTPAJIbHBIX MaTeMaTHYeCKUX IOHATUM (Yucilo, BeJIMYMHA, TreoMeTpuyeckas Qurypa,
NepEeMEeHHas1, BEPOSTHOCTD, (PYHKIIHS), 00ECTIEYMBAIOIINX PEEMCTBEHHOCTh U EPCIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHusl 00y4aroIUXCs; MOBEIeHUE 00yUYarOIIUXCsl Ha JOCTYITHOM JUIs
HUX YPOBHE K OCO3HAaHHIO B3aMMOCBS3M MATEMATHMKHA U OKPYXKAIOWIEr0 MHUPA, ITOHUMAaHHE
MaTeMaTHKH KaK YacTH OOLIell KyJIbTypbl 4YelOBEYECTBA; PA3BUTHE HHTEUIEKTYAJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEM OOy4arouuxcs, MM03HABAaTEIbHONM AKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K H3YUYEHUI0 MaTeMaTuku; (popMupoBaHue
(yHKIIMOHAJIBHOW MaTeMaTH4YECKOM TI'PaMOTHOCTH: YMEHMsI paclo3HaBaTh MaTeMaTU4YecKue
aCIeKThl B pealibHbIX JKU3HEHHBIX CUTyallUAX M IPU U3YYECHUM JPYTrUX y4eOHBIX MpPEAMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYIHPOBATh UX HA SI3BIKE MATEMATHKH H
CO3/aBaTb MATEMaTU4YECKUE MOJENIH, IPUMEHATh OCBOCHHBI MaTeMaTU4YEeCKUM amnmapar mjisi
pemeHuss MPakTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh M OLEHUBATh I10JYyYEHHBIE
pE3yJIbTaThI.

1.4  Mecro o0meo0pa3oBaTeJbHOr0 y4e0HOro mpeamera MaremaTuka B
crpykrype IIICC3:

O61eo0Opa3oBaTeNbHbIN yueOHbIN peaMeT MareMaTHKa sIBIIsieTCs Y4eOHbIM ITPEeIMETOM
o0s3aTenbHON mpeameTHoi obnactu «Marematuka u nHpopmaruka» @I'OC cpenHero oduiero
oOpa3oBaHwUsl.

B yuebnom mnane IIICC3 yuebnsiit npeamer OYIL.04 MartemaTtuka BXOJUT B COCTaB
o0umx 001eo0pa3oBaTeNIbHBIX Y4E€OHBIX MpPEIMETOB, (OPMHUPYEMBIX U3 00s3aTENbHBIX
npeametHeix obsacteir @I'OC cpeanero obmiero oOpa3oBanus. [Ipu 3ToM H3ydyeHue npeamMera
NpEeyCMOTPEHO Ha MNpOQUILHOM YypOBHE M HANpPAaBIEHO Ha JOCTH)KEHHWE JUYHOCTHBIX U
METaIpeIMETHBIX pe3yIbTaTOB 00yUeHHMsI, BBIIOJHEHNE TPEOOBaHUI K MPEIMETHBIM Pe3yJIbTaTaM
00y4eHwusl.



2 IINTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOTI'O ITPEJIMETA MATEMATHUKA

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare m3yueHUss MaTeMaTHKA Ha YPOBHE CpEAHEro oO0Imero oOpa3oBaHUS Y
oOyyarorerocst Oynyt c(hOpMUpPOBaHbI CIEYIOIINE JTNYHOCTHBIE PE3YIIbTATHI:

1) TrpaXmaHCKOrO  BOCHHTAHUS:  C(HOPMHUPOBAHHOCTH  TPAKAAHCKONH  MO3UIIUH
o0yyarolerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4YJI€Ha POCCHHCKOro OOIIecTBa, OCO3HAHHE
CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEHN, YBa)KEHUE 3aKOHA U NIPABOIIOPsAKA; IPUHATHE
TPaJULMOHHBIX HALIUOHAJIBHBIX, OOIIEYEIOBEYECKHX I'YMAHUCTUUECKUX U IEMOKPATHUECKUX
[IEHHOCTEW; TOTOBHOCTh MIPOTUBOCTOSTH UCOJIOTUN SKCTPEMHU3Ma, HallMOHAIM3Ma, KceHopoouwu,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAIbHBIM IIPU3HAKAM;
TOTOBHOCTb BECTHM COBMECTHYIO [ESTEIbHOCTh B HHTEPECAX TIPaXKAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUHU B 00II€00pa30BaTeIbHON OPTaHU3AIMH U IETCKO-IOHOIIIECKUX
OpraHM3alysaX; yMEHHE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMHU B COOTBETCTBHH C UX
(GYHKLIMAMYU U Ha3HAYEHUEM; TOTOBHOCTb K T'YMaHUTAPHOI U BOJIOHTEPCKOH eATEIbHOCTH;

2) TaTPHOTHUYECKOTO BOCIHTAHHS: OCO3HAaHHE C(HOPMHUPOBAHHOCTH  POCCUICKON
IPaXIAHCKOW MICHTUYHOCTH, IATPUOTHU3MA, YB&KEHUS K CBOEMYy Hapoly, 4YyBCTBa
OTBETCTBEHHOCTH niepex PoauHON, ropaoctu 3a CBOM Kpail, cBo PonuHy, cBOW S3BIK H
KyJIbTypy, MpOLUIOE U HACTOSIEe MHOrOHAllMOHAIbHOrO Hapoja Poccun; 1eHHOCTHOE
OTHOILIEHHE K FOCYIapCTBEHHBIM CUMBOJIaM, HICTOPUUECKOMY U IIPUPOIHOMY HaCJIEHIO,
naMsTHUKaM, Tpaaulusm Hapo1oB Poccun, noctiwkenusm Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPpYJe; uieiHas yoeKIeHHOCTb, TOTOBHOCTD K CIIy>KeHHIO U 3amure OTeyecTna,
OTBETCTBEHHOCTbH 32 €ro CyJb0Y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMSI: OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO
Hapoza; COPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHHWSA, ITHUYECKOIO IMOBEAEHHUS; CIIOCOOHOCTH
OLICHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTHUPYSACh HAa MOpPaJIbHO-
HPABCTBEHHbIE HOPMBI M IIEHHOCTH; OCO3HAaHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTONYHMBOIO
OyIylero; OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM M (WJIM) IPYTMM 4jeHaM CEMbH,
CO3aHHIO CEMbHM Ha OCHOBE OCO3HAHHOT'O ITPUHSATHS LIECHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU
¢ TpaguLusMHu Hapos1oB Poccun;

4) 3CTETHYECKOr0 BOCIHUTAHUS: ICTETHYECKOE OTHOILICHHE K MHUPY, BKIIFOYAS J3CTETHKY
ObITa, HAYYHOTO M TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/1a U OOIIECTBEHHBIX OTHOLICHMIA;
CHOCOOHOCTh BOCHPUHUMATH PA3IUYHbIE BUIBI MCKYCCTBA, TPAAULIUU M TBOPUYECTBO CBOETO U
JIpYr'MX HapoJOB, OUIyUIaThb 5SMOILMOHAIBLHOE BO3JEUCTBHE HCKYCCTBA; YOEXKIAEHHOCTh B
3HaYUMOCTH JJIsl TMYHOCTH U OOIIECTBA OTE€UECTBEHHOTO U MUPOBOI'O UCKYCCTBA,

THUYECKUX KYJIBTYPHBIX TPaJAULUNA U HAPOJHOTO TBOPUYECTBA; TOTOBHOCTh K CAMOBBIPAKEHUIO B
pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHHUE MPOSIBIISITh KaueCTBA TBOPUECKON JTMUHOCTH;

5) ¢usuyeckoro BocmHTaHUSA: CHPOPMUPOBAHHOCTH 3J0POBOTO M Oe30macHOro obpasa
KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO; MOTPEOHOCTH B (PU3MUECKOM
COBEpUICHCTBOBAHUHU, 3aHATUSAX CIIOPTUBHO-O3I0POBUTENBHON JAEATEIBHOCTBIO; AKTHUBHOE
HEMpUSATHE BPEIHBIX MPUBBIYEK U MHBIX (HOPM MPUUHUHEHHS Bpeia GU3NIECKOMY U
MICUXUYECKOMY 37I0POBBIO;

6) TpyIOBOrO BOCIHTAHHUSA: TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MAaCTEepCTBa,
TPyZAOJII00ME; TOTOBHOCTh K aKTHUBHOM JESATEIBHOCTH TEXHOJOTUYECKOH U  COLMAIBbHOM
HalpaBJIEHHOCTH, CIOCOOHOCTh MHUIMHUPOBATh, IUIAHUPOBATh M CAMOCTOSATENIBHO BBINTOJIHSITH



TaKylo 1eATeIbHOCTh; HHTEPEC K PA3IUYHBIM chepaM NpodecCHOHATbHON AeATEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymiedi mnpodeccun W pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUH BCEU KU3HU;

7) SKOJOTHYECKOTO BOCIUTAHUS: CHOPMHPOBAHHOCTH  IKOJOTHUYCCKOW  KYJIBTYPBI,
IMOHUMAHHUEC BJIHWAHHUA COLUAIIBHO-9KOHOMHWYCCKUX MPOHCCCOB HAa COCTOAHHC HpI/IpOI[HOﬁ n
COLIMAIIbHOM  Cpelbl, OCO3HaHUE TIJ00AJLHOTO  XapakTepa 9SKOJOIMYeCKHX  Mpobiem;
IUTAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBUI B OKPYXKAIOILIEH Cpeie Ha OCHOBE 3HAHUS Lieeit
YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA; AKTUBHOE HEIMPUSITHE JCHCTBHUM, MPUHOCAIIMX BpE.
OKpYXKarolllel cpejie; yMeHHEe TPOrHO3UPOBaTh HEOIArOMPUATHBIE SKOJIOTHYECKHE TOCIEACTBUS
NpCAIPUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpaliaTb HMX; PaCIIMPCHUC OIbITa ACATCIBHOCTU
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

8)  LEHHOCTM  HAyYyHOTO  TO3HAHMS: c(OPMHUPOBAHHOCTh ~ MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M OOIECTBEHHOW IPAKTUKH,
OCHOBAaHHOTO Ha JHallore KyJIbTyp, CIHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MUPE; COBEPILICHCTBOBAHHE SI3bIKOBOM U YUTATEIBCKOM KyJIbTYpPBI KaK CpeiCTBa
B3aMMOJICHCTBHUSL MEXIy JIIOABMH M TIO3HAHHUS MHpA; OCO3HAHHE I[IEHHOCTH HayYHOH
JESITEIbBHOCTH, TOTOBHOCTh OCYIIECTBISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO ACSTENbHOCTD
WHAUBUAYAILHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJbTATDBI

B pesymbraTe OCBOEHHMS MpOrpaMMbl 10 MAaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHusi y oOyd4aromerocss OyayT chOPMHUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapaKTepU3yIOIIHecs  OBJAJCHHEM  YHHBEPCaJIbHBIMU  [MO3HABATEIBHBIMU  JCHCTBUSMU,
VHHUBEpPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU M YHHUBEPCATbHBIMU PETYISTHBHBIMU
neiictBusimu. [lo3HaBaTenbHbIe YHUBEPCAIbHBIE YUEOHBIE IEHCTBUS.

OBJj1ajieHHe YHUBEPCAJbLHBIMH MO3HABATEIbLHBIMHU J1eliCTBUSIMU:

a) 6a30BbIC JIOTHYECKHE JIEUCTBUS: CAMOCTOSITEILHO (POPMYJIUPOBATH M aKTyaJIU3UPOBATh
npobiieMy, paccMaTpuBaThb €€ BCECTOPOHHE; YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WIH
OCHOBaHUs JUIS CpaBHEHUS, KiaccU(PHUKAIMK ¥ OOOOIICHUS;, ONMpPENesITh MU ACeSITeNbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU UX JTOCTHKEHHUS; BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS
B pacCCMaTpPUBAEMBIX SIBJICHUAX; BHOCUTh KOPPEKTUBBI B I€ITEIbHOCTh, OLIEHUBATH COOTBETCTBHE
pe3yabTaTOB MEJsIM, OLIEHHBATh PUCKH TOCIEICTBHM JEATEIHLHOCTH; Pa3BHBATh KPEAaTHBHOE
MBIIJICHUE TIPU PEIICHUN KU3HECHHBIX TTPOOIeM;

0) ©0a3oBble  UCCIENOBATENbCKUE  JCWUCTBUSA:  BIAJeTh  HaBBIKAMH  Yy4eOHO-
HCCJIEIOBATENLCKOM U IPOSKTHOM AEITeTbHOCTH, HABBIKAMU pa3pelIeHusl MpodsieM; ClIOCOOHOCTh
U TOTOBHOCTH K CaMOCTOATEIbHOMY IIOMCKY METOJOB pEHIeHUs NPAKTUYECKUX 3ajad,
MPUMEHEHHUIO PA3JIMYHBIX METO/IOB MO3HAHUS; OBIAJACHUE BUJIAMU JIEATEILHOCTH IO MOJTYYEHHUIO
HOBOTO 3HAHMSI, €T0 WHTEPIPETAIHH, IPEOOPA30BAHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX
CUTyaIUsiX, B TOM YHCIIC TPU CO3/IaHUU YYEOHBIX M COIMAIBHBIX IPOEKTOB; (opMUpOBaHHE
HAy4YHOTO THUIIA MBIIIJIEHUS, BIQJCHUE HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMH TOHSATHUSIMH U
METO/IaMH; CTaBUTh M (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4U B 00pPa30BaTEIbLHOMN IS TEIILHOCTH 1
KU3HCHHBIX CUTYAIUAX; BBISBIISATH IPUUYUHHO-CIICICTBEHHBIC CBSI3U M aKTyallM3UpOBATh 3a/1auy,
BBIJIBUTaTh THUIIOTE3y €€ PEIIeHHs, HAaXOJIUThb AapryMEHThl [JIsl JIOKa3aTelIbCcTBa CBOUX
YTBEPKJICHH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU PEIICHUS; aHATU3UPOBATh MOJYYEHHBIE B XOJI€
pELIeHUs 3a/layu PEe3yNbTaThl, KPUTUUECKH OLICHUBATh WX

7



JIOCTOBEPHOCTh, IPOTHO3MPOBATh HM3MEHEHHWE B HOBBIX YCJIOBHUSX; J1aBaTh OIICGHKY HOBBIM
CUTYaIlMsIM, OICHWBATh HPUOOPETEHHBIN OIBIT; pa3padaThiBaTh IUIAH PELICHUS MPOOJIEMBI C
y4eTOM aHaJIM3a MMEIOUIMXCS MaTePHAIBbHBIX M HEMAaTEPHAIbHBIX PECYPCOB; OCYILECTBISTH
IeJICHANPABICHHBII ITOUCK TEPEHOCA CPEICTB U CIIOCOOOB NEHCTBHUS B MPOQECCHOHAIBHYIO
cpedy; YyMeTh TIepEHOCUTh 3HAHMWA B I[O3HABATEIBHYI0 M IPAKTHYECKYI0 00JacTu
KU3HEIEATSIIFHOCTH; YMETh WHTETPUPOBAaTh 3HAHUS M3 Pa3HBIX IPEIMETHBIX 00JacTel;
BBIJIBUTATh HOBBIE HJIEH, MTPEIaraTh OPUTHMHAIBHBIE MTOIXObI U PEIICHUS; CTABUTDH MPOOIEMBI U
3aJauu, JIOMYCKAIOIINe albTepHATUBHBIC PELICHHUS;

B) pabora ¢ uHpoOpManueil: BIaJeTh HABBIKAMH MOXY4YeHUSI HHPOPMALIUU U3 UCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSTEIFHO OCYIIECTBIATH IIOWCK, AaHAINW3, CHCTEMaTH3alUI0 U
MHTEpIpeTanrio HHPOPMALUU PA3THMYHBIX BUJOB U (POPM MPEICTABICHUS; CO3/1aBaTh TEKCTHI B
pa3nuYHBIX (QopMarax ¢ y4eToM Ha3Ha4YeHHs MH(OpMAIMHM M IIETICBOW ayIUTOPHH, BHIOWpAs
ONTUMANIbHYI0  (QOpPMY TIPEACTABICHHS ¢ BHU3yaJIM3allMH; OICHWBAaTh JOCTOBEPHOCTH,
JETUTUMHOCTh HMH(OpPMAIMH, €€ COOTBETCTBHE IPABOBBIM M MOPAJIHHO-3TUYECKHMM HOPMaM;
UCIIONIb30BaTh CPEACTBa MH()OPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHI B pELICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHM3alMOHHBIX 33/1a4 C COOJIOJICHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH OE30MAaCHOCTH, TUTHUECHBI, PECYpCOCOEPEKEHNUS, MPABOBBIX U ITHUYECKHX
HOPM, HOPM HMH(OPMAIIMOHHOW 0€30IIaCHOCTH; BJIA/ICTh HAaBBIKAMH PACIO3HABAHUS M 3aILUTHI
uH(pOopMaInu, THPOPMAIIMOHHOH OE30ITaCHOCTH JINYHOCTH.

OgJajieHne yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMHU Y4eOHbIMU JefiCTBUAIMU:

a) OOIIeHHEe: OCYIIECTBISATh KOMMYHHKAIIMM BO BCeX c(epax KH3HH, pPaclO3HABATH
HeBepOaJbHBIE CpeICTBA OOIICHHS, OHUMAaTh 3HAYEHHE COIMAJbHBIX 3HAKOB, PAaclo3HABAaTh
NPEANOCHIIKM KOH(IUKTHBIX CUTYallMd M CMATYaTh KOH(IMKTBHL, BIAAETh pa3lInYHBIMU
croco0amu OOIIEHUs U B3aUMOJACHUCTBUS; apryMEHTUPOBAHHO BECTU JAUANIOL, YMETh CMATr4YaTh
KOH(JIMKTHBIE CHUTYyallMd; pa3BEpPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pEHUS C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecCTHasl AESATEIbHOCTh: MOHUMATh U MCIIOIb30BaTh NMPEUMYIIECTBA KOMaHIHONW U
UH/IMBUYaJIbHOW paboThl; BHIOMpATh TEMAaTHKYy M METOABI COBMECTHBIX IEWCTBUI C ydeToM
OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXkJJOr0 WiIeHa KOJIJIEKTHBA; MPUHUMATh 1€ COBMECTHOM
NeSITeIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JIEHCTBUA IO €€ JOCTHXKEHHIO: COCTABIATh
IUIaH JEUCTBUI, paclpelenars Pold ¢ y4eTOM MHEHUH YYaCTHUKOB, 0OCYXKAaThb pe3yiIbTaThl
COBMECTHOH pabOThI; OLIEHMBATh KaYeCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKA KOMaH/bI B
o0IIMiA pe3yabTat Mo pa3padoTaHHBIM KPUTEPHUSIM; IIPEUIaraTh HOBBIE MPOEKTHI, OLIECHUBATD HJIEH
C TIO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH, NPAKTUYECKOH 3HAYMMOCTH; KOOPIWHHPOBATH W
BHIIIOJIHATE  pabOTy B  YCIOBUSIX PEaJbHOTO, BHPTYAIBHOTO W  KOMOWHHPOBAHHOTO
B3aUMOJICHCTBHS; OCYIIECTBIATh IMO3UTHBHOE CTpPAaTETMUYeCKOe IMOBEJICHHE B pa3IMYHBIX
CUTYallUsX, IPOSBIATH TBOPUECTBO U BOOOpaykeHUEe, OBITh MHUIIUATHBHBIM.

OsiajieHnne yHUBEPCAJbHBIMH PEryJISITHBHBIMH Y4eOHbIMU 1€ CTBUSIMH:

a)  CaMOOpraHW3aIMs:  CAMOCTOSTENBHO  OCYHIECTBIIATH  ITO3HABATEIHHYIO
NeSITeTIbHOCTD, BBISABIISITH IMPOOJIEMBI, CTaBUTh W (OpPMyIHUpOBaTh COOCTBEHHBIE 3aJaddl B
00pa3oBaTeIbHON JIEATETFHOCTH U KU3HEHHBIX CHUTYAIHIX; CAMOCTOSITEIPHO COCTAaBIIATH IJIaH
pemieHnsT TPOOJeMBI C y4YEeTOM HWMEIOIIUXCS PEeCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
NPENOYTEHHUH; 1aBaTh OLIEHKY HOBBIM CHUTYAIUsIM; PacIIUpsTh paMKH y4eOHOro NpeaMeTa Ha
OCHOBE JIMYHBIX MPEANOYTEHUHN; NeNlaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 pEIICHHE; OICHUBATh TNPUOOPETEHHBI OMNBIT; CIIOCOOCTBOBATH



(OpPMHPOBAHUIO U MPOSBICHUIO IIUPOKOH APYIUIUHM B Pa3HbIX 00JAcTSX 3HAHWUM, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTpOJb: JaBaTh OLEHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTUBBHI B
JEATEIIBHOCTh,  OLICHMBAaTh  COOTBETCTBME  pE3YyJbTaTOB  ILIEJAM;  BJIAJETh  HAaBBIKAMU
MIO3HABATENIbHOM pe(IeKCHH KaKk OCO3HAaHUS COBEPIIACMBIX JCHCTBHH M MBICIUTEIBHBIX
IPOIIECCOB, WX PE3yJbTAaTOB M OCHOBAaHWH; HCIONB30BATh MPUEMBl PEe(ICKCHH IS OICHKH
CUTYyallud, BHIOOpA BEPHOTO pEIICHUS; YMETh OIICHWBATh PUCKU M CBOCBPEMEHHO NMPUHHMATH
PELICHUS 110 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN MHTEIUIEKT, IPEAnonaratomuil c¢oOpMUPOBAaHHOCTb: CAMOCO3HAHMUS,
BKJIIOYAOLIET0 CIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHME, BU/IETh HAIIPABICHUS
pa3sBUTHsI COOCTBEHHON SMOLMOHANBHOM cepbl, ObITh YBEPEHHBIM B ce0€; cCaMOpEeryIMpOBaHus,
BKJIIOUYAIOIETO CaMOKOHTPOJIb, YMEHUE IPUHUMAaThb OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE,
CHOCOOHOCTh aIaTHPOBATHCS K AMOIMOHAIBHBIM HM3MEHEHHSIM W MPOSBISATH TMOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEN MOTHBALMY, BKIIOYAIOLIEH CTPEMIICHUE K JTOCTUKEHUIO LIENIH U
ycnexy, ONTUMH3M, HHULIUATUBHOCTh, YMEHHUE JACUCTBOBATh, UCXOMAs U3 CBOMX BO3MOXHOCTEW;
AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MIOHUMATh IMOLIMOHAJIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBATh
€ro IpH OCYIIECTBICHUH KOMMYHHUKAIMM, CIIOCOOHOCTh K COUYBCTBHIO U COIEPEKUBAHUIO;
COLMAIBbHBIX HAaBBIKOB, BKJIOYAIOIIUX CHOCOOHOCTh BBICTpAaUBaTh OTHOIIEHHUS C JAPYIrHMMHU
JFOIbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTh KOH(IUKTHI;

I') NpuHATHE ce0sl U APYrux JIIOJei: NMpUHUMaTh ceOs, MOHMMas CBOM HENOCTAaTKU U
JIOCTOMHCTBA; IPUHUMAaTh MOTHUBBI M apryMEHTBbl IPYrUX JIIOJEH IPU AHAIU3E PEe3yJIbTaTOB
JeSTeIbHOCTH; IpU3HaBaThb CBOE IPaBO U IpPaBO JAPYTUX JIOAEH Ha OLIMOKHU; pa3BUBATH
CIOCOOHOCTh MOHMMATh MUP C MO3ULIMU APYrOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

1) BrmaseHHe METOAAMHU JIOKa3aTEIbCTB, AJITOPUTMAMHU DCIICHUS 33/1a4;, YMCHHUE
(bopMyIUpOBaTh ONPEENIECHUS, AaKCHOMBI U TEOPEMBI, TPUMEHSTH UX, IPOBOJUTH JI0Ka3aTeIbHbIE
paccyXJIeHHUs B XOJI€ PELICHMsI 3a]1a4; YMEHHUE ONIEPUPOBATh IOHATHAMU: ONIPEEICHUE, aKCHOMA,
TEeOopeMa, CIIeACTBHUE, CBOMCTBO, NMPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCUJIbHBIE (OPMYIHPOBKH;
yMeHue (GpopMynupoBaTh 00paTHOE U MPOTUBOIOIOKHOE YTBEPXKAECHUE, IPUBOAUTH NPUMEPHI U
KOHTPIIPUMEDPBI, UCIOIb30BaTh METOJ, MaTEMATUYECKON MHAYKLUU; IPOBOAUTH J1OKA3aTEIIbHbIC
paccyXJIeHus IIPH PELICHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO ITPABHIIBHOCTD PACCyKICHU;

2) yMeHHE OINEPUPOBATh MOHATHUSIMU: CTEIICHb YHUCIA, CTENECHb C IIEJBIM MOKa3aTeleM,
KOPEHb HATypaJbHOM CTENEHW, CTENEHb C palUOHAIbHBIM IOKa3aTeleM, CTENEeHb ¢
JENCTBUTENbHBIM (BEIIECTBEHHBIM) I[IOKa3aTejaeM, Jorapu(M 4HciIa; YMEHHE BBIIOJIHATD
BbIUMCJIEHHE 3HAUYEHWH W MpeoOpa3oBaHMsI BBIPAKEHUH CO CTENEHSIMH M Jorapupmamu,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHANBHBIX BBIPAKEHHM; ) yMEHHE CBOOOJHO ONEpUpPOBATh
HNOHATUAMM: JIorapu(M yucia, CHHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO YUCIIA;

3) yMeHue oneprpoBaTh MOHATUAMHU: PallOHaTbHbIC, HpPAIlHOHAIbHbIE, TOKa3aTebHEIE,
CTENEeHHbIE, TIorapu(PMUUECKHe, TPUTOHOMETPUYECKHE YPaBHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

4) yMeHHe ONepHpOBaTh MOHATHAMU: (YHKIHs, HENpepbiBHAS (YHKIUS, TPOU3BOIHAS,
nepBooOpa3Has, OINpeAeNeHHBIH HHTErpajl; yMEHHE HaXOAWTh IPOU3BOIHBIE 3JIEMEHTApPHBIX
(GyHKLUH, UCIIOIB3Ys CIIPABOYHBIE MaTEPHAJIbl; UCCIEN0BATh B IPOCTEHIINX CllydasX QyHKIHUN



Ha MOHOTOHHOCTb, HAXOIUTh HAaNOOJbIINE U HAUMEHBIINE 3HaYeHUsI (PYHKIUI; CTPOUTH IpadUKu
MHOTOYJICHOB C HCIOJB30BaHHWEM ammapaTa MaTeMaTU4YecKoro aHajau3a; MPUMEHSTh
MIPOM3BOHYIO IIPU PELICHUH 3a/lad Ha JBHKEHHE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a7auu
Ha HauOOJIbIINE U HAUMEHbIIIE 3HAUeHHUs1, Ha HAXOXKJICHHE ITyTH, CKOPOCTH U YCKOPEHHUS; yMEHUE
UCTIOJIb30BaTh CBOMCTBA W TpapuKu (PYHKIHMHA /Ui pelieHrs ypaBHEHUH, HEPABEHCTB M 3a/1a4 C
napaMerpamu; u300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOXECTBA PEIICHHI YpaBHECHHIA,
HEPaBEHCTB U X CUCTEM;

5) ymeHue orepupoBaTh MOHATHIMU: palloHaIbHas QYHKIUS, TOKa3aTebHas GyHKIHS,
creneHHas GyHKOus, Jorapudmudeckas GyHKIHS, TPUTOHOMETPUYECKUE (YHKIIUH, OOpaTHBIC
GyHKIMM; YMEHHE CTPOUTh TpadUKU HW3YYEHHbIX (YHKUUH, HCMIONb30BaTh TpaduKH IMpU
U3YyYEHHUH TMPOIECCOB M 3aBUCUMOCTEH, MPH PEIICHUH 3a/a4 U3 JAPYruX y4eOHBIX NMPEAMETOB U
3a[a4 U3 PeaNbHOM KU3HH; BEIPAXATh (hOpMYIaMH 3aBUCUMOCTH MEX1Y BETHUNHAMH;

6) yMeHue peliaTh TEKCTOBBIC 33/1a41 PA3HBIX THIIOB (B TOM YHUCIIEC HA MPOLICHTHI, JIOJIH U
YacTu, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBapOB M YCJIYr, HAJOTH, 3aJa4yd M3 00JacTu
yIOpaBiIeHUS JUYHBIMM M CEMEWHbIMH (UHAHCAMH); COCTABJISITH BBIPAKECHUS, YPaBHEHMS,
HEPABEHCTBA U MX CUCTEMBI 10 YCIIOBHIO 33/1a41, UCCIIEI0BATh MOTyYEHHOE PEIICHHUE U OLIECHUBATh
PaBAONOI00HOCTH PE3yJIbTATOB;

7) yMeHHUE ONepupoBaTh MOHATHIMU: CpeiHee apudMeTHnIecKoe, MeIuana, HanooJIbIIe U
HaVMEHbIIIEe 3HAUCHHS, pa3Max, JWCIEPCHUs, CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHHE W3BIEKaTh, WHTEPIPETUPOBATh HH(OPMALIMIO, MPEJCTABICHHYI0 B TaliuIax, Ha
quarpammax, rpadukax, oTpa)karolyto CBOMCTBA pealbHbBIX MPOIECCOB U SIBJICHUI; PECTABIAThH
uH(GOPMALIMIO ¢ TOMOUIBIO TAaOIUI] M TUarpaMM; HCCIIEIOBaTh CTATUCTHUYECKUE JaHHbBIC, B TOM
qrclie C MPUMEHEHHEM rpauecKuX METOOB U AJIEKTPOHHBIX CPE/ICTB;

8) yMeHHe ONMEpUPOBATH MOHATHIMHU: CIAYYAHHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHSI; yYMEHHE BBIUYMCIATH BEPOSTHOCTh C HCIIOJIB30BaHUEM
rpadU4ecKuX METO/OB; MPHUMEHSATh (OPMYNBI CIIOKEHUS W YMHOXXEHHSI BEpPOSTHOCTEH,
KOMOWHATOpHBIE (DaKThI ¥ (POPMYIIBI TIPH PEIICHUH 3a/1a4; OICHUBATH BEPOSITHOCTH PEeaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CITYYaiHBIMU BEJIMYUHAMU; YMEHHUE TIPUBOIUTH TIPUMEPHI TPOSIBIICHUS
3aKOHA OOJBIINX YHCEN B MPUPOTHBIX M OOIIECTBEHHBIX SBICHUSIX;

9) yMeHHe OMEpPUPOBATh TMOHATUAMH: TOYKA, MpsAMasl, IJIOCKOCTh, MPOCTPAHCTRO,
JBYTPaHHBIN YTOJI, CKPEIIUBAIOIIHECs MPSAMbIE, TapaIeTbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
U IJIOCKOCTEH, Yroid MeXAy MNpsIMBIMH, YOI MEXKAY MNPSMOM M TUIOCKOCTBIO, YTOll MEXAY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSTHUE MEXIy MPSIMBIMH, PACCTOSHHE
MEXy TUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPH PEIICHUN 3a71ad H3y4eHHbIE (DAKThI U TEOPEMBI
TUTAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephl 00bEKTOB OKPYKAFOIIETO MUPA,

10) ymeHue onepupoBaTh NOHATHIMHU: MHOTOIPAHHUK, CEYCHHE MHOTOTPaHHHKA, KYO,
napajuieNienune, IpusMa, nupamMusa, Gurypa u moBepXHOCTh BPaICHHs], IMIHHIP, KOHYC, 11ap,
cdepa, ceueHuss GUTYpHl BpalleHHs, TUIOCKOCThb, Kacaromasics cdepbl, MWIMHIpA, KOHYCA,
TUTIOMIA/Ib TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IIIIWHIPA, TUIOIMAIs cepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapasuiesienuieia, MUPaMUbl, PU3MBI, [WIHHIPA, KOHYyca, IIapa; yMEHHE
n300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BpAIEHHs, UX CEUYCHHS] OT PYKH, C ITOMOIIBIO
YEepTEeIKHBIX MHCTPYMEHTOB W JJEKTPOHHBIX CPENICTB; YMEHHE PACIIO3HABATh CHMMETPHIO B
NPOCTPAaHCTBE; yYMEHHE pACHO3HABaTh TNPABWIbHBIE MHOTOTPAHHUKH, YMEHHE CBOOOIHO
OTIEPHPOBATH MOHITUSMU: JBIKECHHUE, IMapauIeIbHBIN TEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHue MoA00us, Mog00HbIe (UTYPHI; YMEHHE PAaCIO3HABATH
paBHBIE U TOJ00HBIE (PUTYpBI, B TOM YHCJIE B MPUPOJAE, UCKYCCTBE, APXHUTEKTYpE; yMEHHE
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MCIIOJIb30BaTh FT€OMETPUUECKHE OTHOIIEHNUS, HAXOUTh FT€OMETPUUYECKHE BETMYUHBI (IJIMHA, YTOI,
iouaib, 00BEM) MPH PELICHUHU 33a]a4 U3 IPYIUX yYEOHBIX MPEAMETOB U U3 peaibHON KU3HU;

11) ymenue onepupoBaTh MOHIATUSIMU: JIBHKCHUE B IIPOCTPAHCTBE, MO00HBIC (PUTYPHI B
MIPOCTPAHCTBE; UCIIOIH30BATh OTHOIICHUE ILIOMIACH TOBEPXHOCTEH M1 00EMOB MTOTIOOHBIX PUTYD
MIpY PELICHUH 3a]1aY;

12) ymeHHE BBIYHCIIATH FEOMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIONIa]h, 00beM,
IUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHBIE (POPMYIIBI U METO/IBI;

13) ymeHwe omepupoOBaTh IMOHATHUSAMH: TMPSAMOYTOJIbHAS CHCTEMa KOOPIHMHAT,
KOOPJMHATBl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA, CKAISAPHOE IPOU3BEIACHUE, YOI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOMU3BEICHUE BEKTOpPa HA YHUCIO; HAXOAUTh C IOMOULIBIO
M3YYCHHBIX (DOPMYII KOOPIUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKY IBYMsSI TOUKAMU;

14) ymeHue BbIOMpATh MOAXOMAINIMNA M3YYEHHBIH METOJ I pEIICHHUS 3ajayd,
pacrio3HaBaTh MaTemMaTHdyeckue (hakThl W MaTEeMaTHYECKHE MOJCIM B TPHUPOAHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH IMPUMEPHI MaTEeMaTHUYECKHX
OTKPBITUI POCCUICKON U MUPOBOM MaTeMaTUYE€CKOU HAYKH;

15) ymeHue omepupoBaTh MOHATHIMHU: MHOKECTBO, MOJAMHOXECTBO, OIEpAIMU Ha[
MHOXECTBAMHU; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIN amnmapar jis OINHCAHUS
pPEATBHBIX TIPOIIECCOB W SIBJICHUW IMPH PEIICHUHM 3a7a4, B TOM YHUCJIEC M3 APYTUX y4eOHBIX
MPEAMETOB;

16) ymeHHE OIIEpHUPOBATH MOHATUAMHU: HATYPAILHOE YHCJIIO, IIEJI0€ YHUCIIO0, OCTATOK 10
MOAYJIIO, PALIMOHAIBHOE YKCIIO, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYPaIbHbIX, UEIbIX,
palMOHANbHBIX, IEUCTBUTEIBHBIX YUCEIT; YMEHUE UCIIOJIb30BATh IPU3HAKH JI€IMMOCTH,
HAaUMEHBIINN OO enuTeNb U HauMeHbIlee o0Iee KpaTHoe, anroput™ EBknuaa nmpu
pPELIEHNH 3a]1a4; 3HAKOMCTBO C Pa3JIUYHBIMU IMO3ULIUOHHBIMA CUCTEMAMH CUUCIICHUS,

17) ymeHwue onepupoBaTh MOHITUAMHE: TOXIECTBO, TOXKICCTBEHHOE MTPpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHHUM U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHU,
HEPABEHCTB U CUCTEM, PAllMOHAJIbHBIC, UPPALIMOHATIbHBIE, TIOKA3aTEIbHBIE, CTETICHHBIE,
norapu(MUUeCcKre, TPUTOHOMETPUUYECKUE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE PellaTh
yYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MIOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh YPABHEHHUS,
HEPABEHCTBA M CUCTEMBI C ITAPAMETPOM; IPUMEHSITh YPABHEHHS, HEPABEHCTBA, NX CUCTEMBI JJISI
peleHrss MaTeMaTUYeCKUX 3a7a4 ¥ 3a7a4 U3 Pa3InyHbIX 00JIacTel HAYKU U PeaTbHOM KU3HU;

18) ymenue cBOOOIHO OMEPUPOBATH MOHATHIMU: MTOCIIEI0BATEIBHOCTD, apU(pMeTHIECKAsT
Iporpeccusi, reoMeTpruiecKasi mporpeccus, 60eCKOHEUHO yObIBaIoLIasi TeOMeTpuyecKas
MIPOrpPECCHsl; YMEHUE 33/1aBaTh MOCIEI0BATENBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX

dbopmyit.
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3 CTPYKTYPA U COAEP KAHHUE YYEBHOI'O IPEIMETA MATEMATHUKA

3.1 O0beM yuyeOHOro npeamera MareMaTuka U BUAbI y4eOHOIi paGdoThl

Bun yueOHo# padoThl

O0Bem
JacoB

O0beM paboThl 00y4YalOUIUXCH B aKaJleMHYeCKUX Yacax (Bcero)

298

O0bem padoTHI 00yYAKIIMXCH BO B3aMMOJAEHCTBMU € MpenogaBaTesieM
(Bcero)

274

B TOM YHCIJIC:

JIEKIIUHU

114

IMPAKTUYCCKUE 3aHATHUA

156

nabopaToOpHOE 3aHATHE

CamocrosiTesibHasi padoTa o0yuyawierocs (Bcero) ¢ 000CHOBaHUEM pacyera
BpeMEeHH, 3aTPAYHBAEMOr0 Ha ee BbITOJIHEHUe

B TOM YHCJIC:

U3yueHHe Yy4eOHOro/TeOpeTHYeCKoro wmarepuaia (Mo KOHCIIEKTaM  JICKITHi),
M3Y4YE€HHE OCHOBHOI U JOTOJHUTEIHLHOU JTUTEPATYPhI

IMOATOTOBKA K MPAKTUYCCKHUM U J'Ia60paTOpHI)IM 3aHATHUAM

BBITIOJIHCHUC HHAUBUAYAJIbHOT'O UJIN I'PYIIIIOBOT'O 3a1aHUA

IoAroToBKa K HpOMC)KYTOqHOﬁ arTeCTaluu, KoTopasd IMMpoOBOAUTCA B (bopMe )II/ICI).
3a4€Ta

NupuBuayanbHblii IPpoeKT

Koncyabranun

HpOMe)KyTO‘lHaﬂ arrecranus B (l)OpMe

1 cemecTp — 9K3aMeH, B TOM YHCJIC:
MMOATrOTOBKA K 3K3aMCHY,
MpeIdK3aMeHAIMOHHAs KOHCYJIbTaIHS,
npoIeaypa cIauu dK3aMeHa

12

2 ceMecTp — 9K3aMeH, B TOM YHCIIE:
MMOATrOTOBKA K 3K3aMCHY,
npeIdK3aMeHaIMOHHAsT KOHCYIbTALHS,
Ipoleypa CAa4qy JK3aMeHa

12

12




3.2

TeMaTnuyeckuil MJIaH U coepPKaHue Y4eOHOI0 NMpeaMeTa MaTeMaTHKA

Temaruueckue 6JIOKI/I, TEMbI

OcHoBHOe coiepKaHue

0O0neM yacoB

OcHOBHbBIE BU/bI ACATEJIbHOCTH

oOy4aonierocst
1 2 3 il
Paznea 1. Pa3zBuTHe NOHATHS 0 YHCJI€, MHOMKECTBA. 26
Tema 1.1. MHOXeCTBO, ConepkaHue JEKIMH Hcnouab3oBarh TEOPETHUKO-

OTiepalyy HaJ MHOKECTBAMHU. 1. MHoOecTBO, onepalyy HaJl MHOXecTBaMu J{narpammel Jitnnepa—BeHHa. 2 MHOKECTBEHHBIM ammapaTr Uil ONHCAHWSA
XO/la pelIeHUs] MaTeMaTHYeCKUX 3aj1ad, a
TaK)Ke PEaNbHBIX IPOIECCOB W SIBICHUM,
IpU pEIICHUH 33J1a4 M3 JPYTuX y4eOHBIX
Tema 1.2. ConeprxaHue JeKIUN NPEAMETOB.
JIeHCTBUTEIbHBIC U 1 JlefictButenbHble urcia. OOBIKHOBEHHBIC U JECATHYHBIC JPOOHU, IPOLICHTEL, 2 Onepuposars JIOHSITUSIMU.
HPPALHOHABHBIC YHCIIA OECKOHEYHBIE [IEPUOANIECKUE APOOH. PalMOHAILHOC  HHMCJIO,  NCHCTBATCILHOC
2 ToKeCTBa ¥ TOXKIECTBEHHBIE PEOOPa30BaHus. Y paBHEHUE, KOPEHDb YPABHEHHUSL. 2 YHCIIO, OOBIKHOBEHHAs APOOB, NCCATHYHAS
HepaBeHCTBO, pellieHHe HepaBeHCTBA. MeTo UHTEpBAJIOB. JPOOE, MPOLIEHTE.
TTpaKTHHaeCKHE 3aRATHS BobInosHATH apmbMemqecgue oIepanuy ¢
1. JlcHCTBIA C APODAMIL 5| PALMOHANEHBIME M JICHCTBUTCIHHBIMH
2.IlpumeHenue apobOeit 1 MPOLUEHTOB IS PEIICHNS IPUKIIaIHBIX 3a1a4 U3 2 | HchaMi, TPHOMREHHES  BEMTHCTICHNA,
Pa3IU4YHBIX OTpacCiIey 3HAHUN U peaIbHOU XKU3HU. HMCTIOIB3YA TIPABHIIA OKPYIICHHA.
3. IlpubnmxEHHbIE BRIYMCICHNUS, TIPABHIIA OKPYTJICHHS, IPUKUIKA U OLIEHKA 2 IB[;E;:;:E;KHEK), 1 ONEHKY pesylbTata
pe3ybTaTa BEIYUCICHUH. : .
4. PemieHue LeNbIX U IPOOHO-PAlIMOHANBHEIX YPABHEHMIT U HEPAaBEHCTB 2 | OmepupoBaTh NOHATHAMM: TOX/IECTBO,
ypaBHEHHME, HEpPaBEHCTBO; IeJIoe U
= pannoHalbHOE YpaBHEHHE, HEPaBEHCTBO.
Tema 1.3. APH‘bMeTquCKHH Conepxanne JICKIAHR ~ = BoinoaHATh mpeo0pa3oBaHMsl LEIBIX U
KOpPEHb N—O0i CTeIeH . 1; Apudmernyecknii KOpeHb HaTypagbHON crereHn. CBolicTBa U rpaduk KOpHS N- 2 PALMOHATBHEIX BHIPAKEHHIL.
HppanroHansHble ypaBHEHUS U (2)1/1 CTEICHHU. 5 ) PemaTh  OCHOBHbIE  THIBI  LEJBIX
HEpaBeHCTBA . MeTo/1pI pemeHust HpPalMOHATbHBIX YPAaBHEHUH U HEPABEHCTB. MPPALHOHATBHBIX ypaBHeRHii "
IIpakTHyeckue 3aHITUS HEPABEHCTB.
1. JleficTBusi ¢ apuMETUIECKUMH KOPHIMH N—OH CTETIEHHU. 2 | IlpuMensTh palOHANBHBIE YpaBHEHHUS H
2. Penienue nppaliiOHaIbHBIX YPaBHEHUN 1 HEPABEHCTB. 2 | HCpaBEHCTBA 1A pemenus
3. Pemienue nuppaiiuoHalIbHbIX YPaBHEHUI U HEPABEHCTB Pa3InYHbIMU METOIAMU. 2 | MaTCMAaTHYCCKUX  3amad M 3a7ad M3
pa3iuyuHBIX oOylacTell HAyKW W peabHOU
JKU3HU.
®opMyIHpOBATH, 3aNuChIBATH B
CUMBOJIMYECKOM dopme "
WIJIIOCTPUPOBATh NMPHMEPaAMH CBOMCTBa
KOpHS N-OM CTEINEeHHU.
BobinosHsTs npeodpa3oBaHus
MPPAIMOHATIGHBIX BBIPAXKECHUI.
Pemarns OCHOBHBIE THITBI
MPPAIIOHATIBHBIX YpaBHEHU "
HEpPaBEHCTB.
IpuMeHsATH ISl pelleHUs Pa3JIMYHBIX
3aJa4  UppalOHAJbHBIE YPaBHEHUS U
HEpaBEHCTBA.
Ctpoutb, 4yuTaTh TpaduK KOpPHSI n-oi
CTETICHH.
Hcnosb3oBaTh muppoBbIe pecypebl Uis
nocTpoeHust  rpapukoB  QyHKuMA  H
M3y4YECHUS X CBOUCTB
KonTpoabHas padora Nel 2




Paznen 2. ®yuxunu u rpaduxn. CTenens ¢ nejbIM nokasarejieM. CTeneHb ¢ pAIHOHAJIbHBIM MIOKa3aTeIeM. 10

Tema 2.1. ®ynkuus, cnocoosl | Colepixanue IeKuun OnepupoBaTh MNOHATHAMM:  (QYHKIHA,

3aganus ¢yukuuu. Crenmens ¢ | 1. @yukiwms, crioco6sl 3ananus GpyHkiun. I'paduk GpyHkip. B3anMHO 00paTHbie cmocoObl  3afaHusd (YHKLIUM, B3aUMHO

nenbiM nokasareneM. Cremenb | GpyHkuun. O6nacTh OnpeieeHns ¥ MHOXeCTBO 3HaYeHuid QyHkimu. Hyan obpatHble QYHKIUH, 001aCTh OIpENeIeHUs

C pallMOHAIBLHBIM TI0KaszareneM. | ¢yHKkuuu. [IpoMexyTKu 3HaKONOCTOSHCTBA. YETHBIC M HEUETHBIC (DYHKIINH. W MHOXECTBO 3HaYCHUH (QyHKIUH, TpaduK
CrenenHas GyHKLMS C HATYPaJIbHBIM, LEIBIM U PAMOHAJIBHEIM NOKa3aTeneM. Eé ¢GbyHKIMK;  9E€THOCTH M HEYETHOCTH
CBOHCTBA M rpaduk GyHKIMH, HyIM (YHKOUH, TPOMEXYTKH
IIpaxkTuueckue 3aHATHS 3HAKOIIOCTOSTHCTBA.

1. HaxosxieHue 3HaueHUH BBIPaKEHUH ¢ pallMOHAIBHBIM IT0Ka3aTelieM CTETICHH. 2 | BoIIoaHATL Pe0dpPa3oOBAHMsI CTEIICHEN C
2. I'paduk dpynxmrm. Bzanmuao ob6pataeie GyHKIM. O01acTh ONMpeaeneHus u 2 | uembM  mokasaTeneM.  MCmonb3oBarh
MHOecTBO 3HaueHnH ¢pyaxmmu. Hymn ¢pyakunu. [IpoMexyTkr 3HAKOTTOCTOSHCTBA. CTaHapTHYIO dopmy 3aIicH
YErHble 1 HeUETHBIC (QYHKIMU JICHCTBUTEIILHOTO YHCIIA.
3.CranpmapTtHas hopMa 3aIiucu IeHCTBUTENBLHOTO Yncia. Vcnonb3oBanne 2 | @opmMyIMpoOBaTE M HJIIOCTPHPOBATH
NOAXOsIIEeH GOopMBI 3aIicH JEHCTBUTENBHBIX YHCEIT ISl PELISHUs IPAKTHYECKUX rpagudecku CBOJiCTBA CTCIICHHO
3a/1a4 ¥ TPeJICTABIEHHS TaHHBIX. Qynknuu.  BeIpaxaTbe  Gopmyamu
3aBUCHMOCTH MEXly BEITMUNHAMH.
Hcnonb3oBats nugposBbie pecypebl s
nocTpoeHuss  rpadukoB  QyHKIMH U
W3y4YEHHUs UX CBOMCTB

Paznea 3. [loka3arenbHas GyHKIUS 18

Tema 3.1. [lokazarenbHas ConepiKanue JeKIUK ®opMyIHpOBaTh, 3alMCHIBATDH B

¢yHKIMA, €€ cBOiicTBa U 1.1lokazaTenpHas pyHKUUS, €€ cBOCTBA U rpaduK CHMBOJIMYECKO dopme "

rpadux IIpakTueckue 3aHsTHA HWJLIIOCTPUPOBATL IIPUMEpPaMU CBOWCTBA
1. IlocTpoenne rpadukoB MoKa3aTeNbHBIX (PYHKIHH. 2 | crenenm.
IIpuMeHsaTH CBoOMCTBAa CTENEHU IS

Tema 3.2. IToka3aTeNnbHBIE ConeprxaHue JCKIUH peoOpa3zoBaHUs BBIPKEHHH.

YPaBHEHHUS U HEPABEHCTBA. 1. TlokazarenbHble ypaBHeHUS. OCHOBHBIE IPHEMBI UX PELICHHMSI. @opmy.IMpOBaThH M HAJIICTPHPOBATHL
2. IlokazatenbHble HepaBeHCTBA. OCHOBHbIE IIPUEMbI X PELICHHMSI. rpaguyecKu  CBOMCTBA  IOKA3aTEIbHON
TIpakTHYECKHE 3aHATHS yHKimH.

T.Pelieine NoKa3aTe/bHEIX YPABHCHIH, 77| Pemars OCHOBHbIC THIIbI MOKA3aTENbHBIX
2. PeiieHre noka3aTesbHbIX ypaBHEHUN 2 | YPaBHCHHUU 1 HEPABCHCTB.
3. Peienne noka3aTesbHBIX HEPABEHCTB Ucnoan3osarh, uugposeie pecypent jut
paBEHC
o | mocTpoeHust FRa(bHKOB GbyHKIHH U
N3Y4YCHUS UX CBOMCTB
4. PerieHne 1oxaszaTenbHBIX HEPABEHCTB 2
KontpoabHnas pagora Ne 2 2

Paznexn 4. Jlorapudpmuyeckast GpyHKIus 22

Tema 4.1. Jlorapudm uucna. CoJepanue JEKIMK DopMy.IHPOBAT, 3aliChIBATD B

JecaruuHble U HaTypajbHbIE 1. Jlorapudm gmcna. JlecsITHUHbBIE U HATYpAITbHBIE JTOTaAPUPMBIL. CHMBOJIHYECKOI dopme "

norapudmel. [Ipeodpazosanue | 2. Jlorapudmudeckas QyHKIs, €€ CBOHCTBA U rpaduk WIJTIOCTPHPOBATh NMPHMEPAMH CBOHCTBa

BBIPa)KEHUM, COIEPIKALINX [IpakTiueckne 3aHsATHs norapudma.

JorapuQMsL. 1. Pemenwnie 3a1anmii Ha MPUMEHEHUE OTIPEIEIEeHHUS Jorapr(ma, OCHOBHOTO 2 B"IHOHH"T“" npeodpazoBaHus
JIOTapU(PMIYECKOTO TOXKISCTBA U CBONUCTB JIOTApU(PMOB. BBIP@KCHHIA, COCPIKAIINX JIOrapU(pMBIL.
2.TIpeoOpa3oBaHne BBIpAXKEHHUH, COJIEPIKAIUX JIOTaprU(pMBI. 2 | @opMyIMpOBAaTE M MILTIOCTPUPOBATH
3. TIpeoGpazoBanme BHIpAKEHUI, COAEPKAIMX JTOTapUPMBI. rpadutecKku CBOHCTBA JorapudMUyecKkoi

2 | dyHKUIHN.
Tema 4.2 Jlorapudmudeckue CojiepskaHue JEKIUU Pemarg) OCHOBHBIC _ THIIBI
Jorapu(pMUIECKUX ypaBHEHHH u

YPaBHEHHA M HEPABCHCTBA. 1. JTorapudmuueckue ypasHeHuUs.. OCHOBHBIEC TIPUEMBI UX PELICHHUS. HEPABEHCTB.

Hcnoan3zoBars mupoBbie pecypesl Ui
2. Jlorapudmunueckue HepaBeHCTBA. OCHOBHBIC IIPHEMBI HX PELICHUS nocTpoeHus  rpabMKoB  QyHKImME W
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IIpakTryeckue 3aHITHS

U3y4eHHs] UX CBOMCTB.
3HAKOMHUTBCA C HCTOpHMeH  pPa3BUTUA

1. Iloctpoenue rpadukoB gorapupmMudeckux GpyHKIHH. 2
2.Pemenue norapu)Mu4eckux ypaBHEHUI. 7| MaTeMaTku
3. Pemenne norapudMuiecKux HEpaBEHCTB 2
KonrpoabHas pa6ora Ne 3 2
Pa3znen 5. @®opmyJibl TpUroHoMerpun. Tpuronomerpuyeckue ypaBHeHus M HepaBeHcTBa. Tpuronomerpunyeckue 32
(yHkuuu U MX rpaguKu.
Tema 5.1. Cunyc, KOCHUHYC U ConepkaHue JEKIMH Onepuposatn TOHATUSMHU: CUHYC,
TAHI'€HC YUCIOBOro aprymMenTa. | 1. TpuronoMmerpudeckas OKpY>KHOCTB, ONIPEAEICHIE TPUTOHOMETPUIECKIX QYHKIMNA | 2 KOCHHYC M TaHICHC MPOM3BOJIBHOTO YTIa,
ApKCHHYC, apKKOCUHYC U YHUCIIOBOTO apryMeHTa, UX CBOWCTBA HeproanYecKas QpyHKIHs.
apKTaHT'€HC YHCIOBOTO Hcnons30BaTh 3amHUCh IIPOM3BOJILHOTO
apryMeHTa. yria 4epes oOpaTHbIC
Tema 5.2. OcHOBHBIE CoJeprkaHue JeKIMU TPUTOHOMETPUYECKHE (DYHKIIHIH.
TPUTOHOMETPUYECKHUE 1. 3aBHCHMOCTH MEXTYy CHHYCOM, KOCHHYCOM H TAHT€HCOM OJTHOTO M TOTO XK€ yTJIa. 2 BoimostHsATh npeodpasoBanust
(bopMyIbL OCHOBHBIE TPUTOHOMETPHIECKHE TOXKJICCTBA. TPUTOHOMETPUYECKUX BBIPAKCHUH.
2. OCHOBHBIC TPUTOHOMETPHYCCKHIE POPMYJIBL. 2 Crpoutb, aHAIU3UPOBATH, CPABHUBATH
3. ®opMybI IPUBEICHHS. 2 rpaduKy TPUrOHOMETPUYECKUX (QYHKIIHH.
TIpaKTHUECKHUE 3aHATUS @opMyIHPOBaTH M HILIIOCTPHPOBATH
1. IIpeobpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH. 2 | rpaduyeckn _ CBOHCTBa
2. IIpeo6pa3oBaHue TPUTOHOMETPUUECKHX BbIPAKEHUIA, 2 | TPHrOHOMETPHYECKUX QYHKIMI.
Hcnonb3oBarh rpauku s peLIeHUs
TPUTOHOMETPUYIECKHX HEPABEHCTB.
Tema5.3.Tpuronomerpuueckue | ColepxaHue TeKIHN Pemarn OCHOBHBIE THIIBI
YpaBHEHUs 1. Ipocreiimme TpPUroHOMETPHUYECKHE YPABHEHUS. 2 TPHTOHOMETPHICCKHX YpaBHEHHH,
2. TpUroHOMeTpUYECKUE YPaBHEHHUS, CBOIALIMECS K KBaJApaTHBIM. OHOPOIHbIE HPOCTCHIIINE TPUTOHOMCTPUHICCKHIC
TPUTOHOMETPHYECKHE ypaBHEHUs 11 u 2# CcTeneHu 2 HEPaBEHCTERA.
3. TpuroHomeTpuyeckue ypaBHEHHs1, pelIaeMble Pa3JIoKEHUEM Ha MHOKHTEIH. 2
IIpakTrueckue 3aHATHS
1.Pemenne npocTelmmx TPUrOHOMETPUYECKUX YPABHEHHI. 2
2.IlpuMeHeHne OCHOBHBIX METOJ/IOB PEIIEHUsI TPUTOHOMETPHUYECKUX YPAaBHEHHH. 2
3. Pelienne TpUroHOMeTpUYECKUX YPaBHEHHI. 2
Tema 5.4, CopepxaHue JIEKLIMU
Tpuronomerpuueckue 1 IIpocTeiimme TPUroHOMETPUIECKHE HEPaBEeHCTBA 2
HEpaBEHCTBA IpaxkTuueckue 3aHATHSL
1. PenieHne TpUrOHOMETPUYECKHX HEPABEHCTB 2
Tema 5.5. ConeprkaHue JeKIHH
Tpuronomerpuyeckue 1. TpuroHomerpudeckue GYHKIMN, UX CBOWCTBA U rpaduKu. 2
GbyHKIMHU 1 MX rpaduKu KonTtposnbnas pa6ora Ned 2
Pa3gen 6. IToc1e10BaTeILHOCTH U IPOTPECCHH. 4
Tema 6.1. ConeprxaHue TeKIun
INocnenoBarenpHOCTH U 1. TTocnemoBaTeMbHOCTH, CIIOCOOBI 3aJaHMSI TIOCTIEIOBATENBHOCTEH. MOHOTOHHBIE 2 OnepupoBaTh MOHSITHAMM

MPOrPECCHHU.

OoCJICJOBATCIIbHOCTH. ApI/I(bMeTI/I‘IeCKaﬂ U ITCOMETPUYCCKAA IPOIPCCCUM.

HpaKTI/I‘IeCKI/Ie 3aHATHA

MOCTIEIOBATENBHOCTD, apU(pMETHIeCKas H
rEOMETPUYCCKAsT POTrPECCUr; OECKOHCUHO




1. BeckoneuHo yObIBaroriasi reomerpudeckas nporpeccus. Cymma 66CKOHEUHO
yOBIBAOIIEH TEOMETPUYICCKOM Tporpeccuu. @opMyIia CIIOKHBIX MTPOICHTOB.
Hcnonb3oBaHKe MPOrpecCuy AJIsl PELICHUsI PeabHbIX 33/1a4 HPUKIIAJTHOTO
xapakrepa.

yOBIBatoImas reoMeTpuIecKas Iporpeccus,
cyMMa OecKOHEeUHO yObIBaroIIeH
TeOMETPUYIECKOI MIPOTrPECcCHH.

3anaBaTh N0CIEA0BATENBHOCTH
Pa3ITUIHBIMH CIIOCOOAMHU.

IIpumeHsaTh bopmyny CJIOKHBIX
NPOLIEHTOB /ISl pellleHusl 337ad U3
peadbHONH MPAKTHKH (C HMCHONBb30BAaHUEM
KaJbKYJISTOPA).

Hcnonb3oBarh CBOMCTBA
MOCTE0BATENbHOCTEH M Nporpeccui s
pELICHUs] pPeaNbHBIX 3aJad IPUKIATHOTO
Xapakrtepa

Pa3gen 7. BBenenue B crepeomerpuio. [IpsiMbie 1 MJIOCKOCTH B MPOCTPAHCTBE.

20

Tema 7.1. OcHOBHBIE TTOHITHS
CTepeoOMeTpUH. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
U300paKeHHEe MHOTOTPAaHHUKOB
Ha PUCYHKaX.

COHGP)KEIHI/IG JICKITNHN

1.0OcHoBHBIE OHATHS cTepeoMeTpuu. [IpaBuia n306pakeHus Ha PUCYHKaX:
n300paKeHHS THIOCKOCTEH, MapaJUIeNbHBIX IPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.
[MonsiTre 06 aKCHOMAaTHYECKOM TIOCTPOSHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH
U CIEJCTBUS U3 HUX.

2. 3HaKOMCTBO C MHOTOIrpaHHUKAMU, I/1306pa)KCHI/Ie MHOTOIpaHHUKOB HAa PUCYHKaXx,
Ha MMPOCKIMUOHHBIX YCPTCIKAX. Havanpubie CBCICHUA O Ky6€ H nupamMuac, ux
pa3BépTKI/I 1 MOJCIIHN. CeucHus MHOTOIPaHHUKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. 3az[alm Ha MMOCTPOCHUC CCUCHHI: MOCTPOCHUC CCYCHUA MCTOA0OM CJIEA0B, KPATKO
3allMCbIBATh HIAarv MMOCTPOCHUA CCUCHU.

Tema 7.2. IIpsaveie u
TUIOCKOCTH B IIPOCTPAHCTBE.

CopepxaHue JIEKIIUU

1. B3aumHOe pacIookeHne IPSIMBIX, IPSMOHN U IIIOCKOCTH, TIJIOCKOCTEH B
IIPOCTPAHCTBE.

2. IleprieHOUKYIISAP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT NPSAMOM 10 IJIOCKOCTH.

2. Y1761 MEXy IPSIMBIMU, MEKAY IPSIMBIMHA U TUIOCKOCTSIMH, IBYTPaHHBIC YTIIBI.
3. Teopema o Tpex NepreHIMKyIsIpax.

HpaKTI/I‘IeCKI/IC 3aHATHUA

1. I[IpumeHeHne TeOpeMBl O TPEX NEPIEHANKYJIISIpaxX K PEIICHHIO 3a/1ad.

2. HaxoxaeHue yriia MexX1Iy TIOCKOCTSIMHU, IOCTPOSHHE POEKIIUI MPSIMBIX Ha
IIJIOCKOCT.

AKTyaau3upoBaTh (GakTbl W METOJBI
IUTAHUMETPHH, peTneBaHTHBIC TeMe.
IHonyuyats HpeCTaBICHUS 0
MIPOCTPAaHCTBCHHBIX (UTypax, pa3Omparhb
npocTeiline MmpaBuwiia U300pakeHHUs 3TUX

¢uryp.
HN3o06paxkars OpsaMyl0 M IUIOCKOCTh Ha
PHCYHKE.
PacnoznaBarb MHOT'OI'PaHHUKH,

mupamMuay, KyO, Ha3blBaTh HX 3JICMCHTHI.
HenaTts  puCyHOK Ky0a, MHpamMUBbI,
HaXOJIUTh OIMOKH B HEBEPHBIX
M300paKeHUsIX.

3HAKOMHUTBCSI C CEYEHUSIMH, C METOJOM
CJIEJIOB; HWCIIONB30BATh U ITOCTPOCHHS
ceveHust METOJI CJIEJIOB, KpaTKo
3aIMCHIBATh IIATd TOCTPOCHUS CCUCHUS.
Pacno3naBarnb BH/T CEUYEeHUS u
OTHOIICHHH, B KOTOPHIX CCUCHHE ICITUT
pebpa kyba, HAXOAWTDH IUIOIMIATL CEYCHHUS.
Hcnoan3oBaTh Momo0He MPHU pEIICHUH
3a1a4 Ha IIOCTPOCHUE CEUYECHMI.
3HakoMUTBCS c AKCMOMAaTHYECKUM
MTOCTPOCHUEM CTEPEOMETPHH, C AKCHOMaMHU
CTEPEOMETPUU M CIEACTBUSIMU M3 HUX.
HNnmoctpupoBaTh aKCHOMBI PUCYHKAMU U
MpUMEPaMU U3 OKPYKAIOMIeH 00CTAaHOBKU
AKTyanu3upoBatb (HakThl WU METOJbI
[JIAHUMETPUH, pejeBaHTHbIE TeMe,
IIPOBOAUTH aHAJIOTUH.

[epeuncasiTb  BO3MOXHBIE  CHOCOOBI
PacCIoJI0XKECHUA ABYX IIPAMBIX B
[IPOCTPAHCTBE, WLIIOCTPUPOBaThL HX Ha
pUMepax.

JlaBaTh ompeaeseHHe CKPEIINBAIOIINXCS
MPSIMBIX, hopMynupoBath TIPU3HAK
CKPEIUBAIOIINXCS MPAMBIX U TIPUMEHATH
€ro MpH peleHu  3a1a4.
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PacnosnaBarb nmpusmy, Ha3blBaTh €€
JIIEMEHTEHI.

CTpouTh CcedeHHUs TPH3MBI Ha TOTOBBIX
gepTexax.

IlepeuncassiTb  BO3MOXHBIE  CIIOCOOBI
B3aHMHOTO  PACIIOJIOKEHHUST TPSMOH U
IUIOCKOCTH B TIPOCTPAHCTBE, IPHBOAHUTH
COOTBETCTBYIOIINE MPUMEPHI U3 PEabHOM
KH3HU.

JaBaTb omnpeaeeHue MapaiebHOCTH
MPSIMON U TUIOCKOCTH.

DopMyJHPOBATH NMPU3HAK
MapaIeIbHOCTH TIPSMOW M IUIOCKOCTH,
YTBEPKACHHUE O MPSIMOM MepeceueHus IByX
IUIOCKOCTCH, MIPOXOISALINX yepes
napajuiebHbIE MPsIMbIE.

Pematp  mpakTHUecKWe — 3amadd  Ha
MIOCTPOCHHE CEYEHWH MHOTOIPaHHHUKA.
O0bsACHATD ciay4yau B3aUMHOI0
PaCIONOKEHUS TUIOCKOCTEH.

JdaBaTh ompenejieHHe  TapaUIeIbHBIX
IJIOCKOCTEH; TPUBOJAUTH TMPUMEPHl U3
peanbHOM  KM3HM M OKpY’XKaroulei
00CTaHOBKHY, WUTIOCTPUPYIOIINE
MapauIeNbHOCTD TIOCKOCTEH.
Hcnonb3oBaTh MpU3HAK MapaylieNbHOCTH
JIBYX IJIOCKOCTEH, CBOICTBa
MapalIeIbHBIX TUIOCKOCTEH IMPH PEIICHUH
3aa4 Ha MMOCTPOCHHUE.

OO0BbSICHATD, 4yTO Ha3bIBAETCS
napauiebHBIM TPOEKTUPOBAHUEM H Kak
BEITIOJTHSACTCST TPOSKTUPOBaHUE (UTYp Ha
IJIOCKOCTb.

H3o6paxkars B mapamienbHONH MPOEKLMH
pasnuYHbIE  TeOMETpHYeCKue  (QUryphI.
MopeanpoBaTh peanbHBIE CHUTYaIlH Ha
SI3BIKE TE€OMETPHH, HCCIeI0BaTh
[IOCTPOEHHBIE MOJENIU C HCIOJIb30BAHUEM
T€OMETPUYECKUX TTOHSATHH.

Hcnonb3oBaTh Mpu pelieHUH 3aJad Ha
IIOCTPOCHUE CeUYeHU TIOHSITHE
napajuleIbHOCTH, TNPU3HAKKM W CBOWCTBA
NapaulebHBIX TPSIMBIX Ha TUIOCKOCTH
AKTyanm3upoBatb (aKTBl H  METOJBI
TJIAaHAMETPHH, peeBaHTHEIE TeMe,
[IPOBOJUTH aHAJIOTUHU.

OO0BbsICHATH, KakoOW yroid Ha3bIBaeTCS
YTIIOM MEXIY TePECEKAIOITUMHICS
MOPSIMBIMH, CKPEUIMBAIOUIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE.

JaBarb ompeaeseHne
MEPIICHANKYISIPHBIX TPSAMBIX W TIPSMOH,
NEPIEeHIUKYISIPHOM K MJIOCKOCTH.

Haxoauts YTIIBI MEXITY




CKPEIMBAIOIINMHUCS TPAMBIMH B KyOe u
nupamue.

IIpuBoauTHL TWPUMEPBI U3  peajbHOUI
JKU3HU M OKpYXawlleil  00CTaHOBKH,
WUTIOCTPUPYIOMINE  TEPICHINKYIIAPHOCTH

MPSIMBIX B IIPOCTPAHCTBE u
MEPIEHANKYISIPHOCTD IpAMON K
IUIOCKOCTH.

DopMyJIHPOBATH MpU3HAK
HEPICHANKYISIPHOCTH TIPSIMOH u

IUIOCKOCTH, TPUMEHSTh €r0 Ha IPaKTHKE:
OOBSICHATH TIEPIICHANKYISIPHOCTh pedpa

KyOa M naroHaii ero rpaHu, KOTopas ero
HE COZIEP>KUT, HAXOAUTD JUIMHY JHATrOHAIH
KyOa.

Beruncasre BBICOTY NIpaBUWJIbHON
TPEYTOJIbHOU u MIpaBUIbHON
YeTBIPEXYTONbHON MUpaMHUA MO AJMHAM
pEdep.

Pewiare  3a7aun Ha  BBIUMCICHMS,
CBA3aHHBIE C  IEPHEHIUKYISIPHOCTHIO
OpsIMOM UM IUIOCKOCTH, C HCIIOJNb30BaHHEM
NPU PEUICHUH ITAHUMETPUYECKUX (HaKTOB
U METOJIOB.

OOBACHATD, 4TO Ha3BIBAIOT
NEPHEHIUKYISIPOM U HAKIOHHOW U3 TOYKHU
K IUIOCKOCTH; IPOEKLMEH HAKIOHHOM Ha
IJIOCKOCTb.

OO0BbSICHATD, 4yTO Ha3bIBAETCS
paccTosiHHEM: OT TOYKHM [0 IIJIOCKOCTH;
MEXAYy NapajuleJbHbIMH  IJIOCKOCTSIMU;
MEXAY INpAMOM M NapajUIeNIbHOM e
IJIOCKOCTBIO; MEXAY CKPEIIMBAIOIIUMUCS
TIPSIMBIMH.

Haxoauth 3TH paccTosiHUS B MPOCTHIX
ciydasx B KyOe, mHpamuie, MpHU3ME.
MopenupoBaTh pealbHble CUTyallUd Ha
SI3BIKE TreOMETpHH, HCCIIeI0BaTh
[IOCTPOEHHBIE MOJENU C HCIOJIb30BAHHEM
TE€OMETPHUUECKUX TTOHATHH.

Hcnonb3oBaTh Mpu pelIeHUH 33Jad Ha
ocTpoeHHne cedeHunii Teopemy Iludaropa,
CBOMCTBa MPSIMOYTOJBHBIX TPEYrOJIbLHUKOB
AKTyanu3upoBatb (GakTel HW  METOJIBI
[JIaHUMETPUH, pelleBaHTHEIE TeMe,
MIPOBOJIUTH AHAJIOTHH.

JaBaTb onpenejieHue yria Mexay npsMoit
U TUIOCKOCTBIO, OPMYIIHPOBATH TEOPEMY O
TpEX MEepIeHANKYISIpaX U OOpaTHYIO K HEH.
Haxomute yron Mexay nOpsMod u
IIJIOCKOCTBIO B MHOTOTPaHHHKE,
paccTosiHH€ OT TOYKM [0 HpsAMOH Ha
IJIOCKOCTH, HCIOJb3Ysl TEOpEMy O TpEX
MEPIICHAUKYIISIpax.
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IIpoBoauThs Ha yepTexe NEPNEHAUKYIAP:
U3 TOYKM HA MPSAMYI0; U3 TOYKH Ha
IJIOCKOCTb.

JlaBaTh onpejesieHUe IBYTPAHHOTO yIiia U
€ro JJIEMEHTOB.

OOBSICHATH PaBEHCTBO BCEX JIMHEHHBIX
YTJIOB ABYTPAHHOIO yIJa.

Haxoaute Ha yepTexe NBYIpaHHBIM yrou

npu  pebpe MHPaMUIBL, MIPU3MBI,
napaJulenenumnesa.
JlaBaTh  ompejesieHMe yIriaa  MEXIy

IIOCKOCTSIMH.
JaBatb onpenenenue u (popMyJIupoOBaTh
INpU3HAK B3aUMHO MEPIEHAUKYJISIPHBIX
IJIOCKOCTEH.

HaXO}II/lTL yIjbl MEXAY IUIOCKOCTAMU B
KyOe U mupaMuze.

Hcnoan3oBaTe Ipu pelieHUH  3ajay

OCHOBHBIE TEOPEMBI " METOJIBI
IUTAaHUMETPHH.

MoaenupoBaTh peaJbHBIC CHUTyallUH Ha
SI3BIKE reoMeTpHH, HcCIeN0BaTh

[IOCTPOEHHBIE MOJENIU C HCIOIb30BAaHHEM
F€OMETPUUECKUX MOHATHH.

Hcnonb3oBarh npu pelieHUH 3a7ad Ha
IIOCTPOCHHE CEUEHHUH COOTHOILIEHUA B
HPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Kontpoabnasi pabora Ne5 2
Pa3znes 8. BekTopbl M KOOPIUHATHI B IPOCTPAHCTBE. 18
Tema 8.1. BexTops! B ConepxxaHue TeKIUU
IIPOCTPAHCTBE. 1. BexTop Ha IIIOCKOCTHU 1 B IpOCTpaHcTBE. Moynb BekTopa. ClioxeHne u AKTyaau3upoBatb (GakThl W METOMBI
BbIYMTAHHC BCKTOPOB. VYMHOXEHHE BCKTOpPA Ha YMCJIO. MJIAHUMETPHUH, peJIeBaHTHBIE TEME,
2. KonnmnHeapHOCTh BEKTOPOB. PABEHCTBO BEKTOPOB. PazioxkeHue BeKTopa Mo TpéM IIPOBOJMTH aHAJIOTUH.
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio napajenenunesa. OmnepupoBarh  NOHATHEM  BEKTOp B
IIpakTryeckue 3aHITHS IPOCTPAHCTBE.
1. Pemenne 3a1a4, CBA3aHHBIX C IPUMEHEHNEM IIPABUII ICHCTBUH C BEKTOPaMH. 2 | ®opmyaupoBaTh MpaBuIo
napajiiejenunea pu CJIO’)KEHHUH
2. PaznoxeHne BeKTOpa 1o HarpaBiIeHUsIM. Pelenne 3a1a4 Ha BHITIOTHEHHE 2 | BEKTOPOB.
JEICTBUI HaJl BEKTOPaMHU. CkiaagbIBaTh,  BBIYHTATh  BEKTOPHI,
Tema 8.2. TIpsimoyronbHas CojeprxaHue JIeKIMU YMHOKATh BEKTOP Ha YUCJIO.
CHCTEMA KOOP/IMHAT B 1. IIpamoyronpHas cucTeMa KOOpJMHAT B IpocTpaHcTBe. CBA3b MEXIY M3y4yarb  OCHOBHBIC  CBOMCTBA  OTHX
MMPOCTPAHCTBE. KOOpAWHATaMM BEKTOPOB M KOOPAMHAT TOYCK. OTepalyi.
2. [pocreiimue 3aqauu B KOOpIUHATAX. YTOI MEXKAY BekTopamu. CkaiaspHoe JdaBaTb ompenejgeHHe IPIMOYTOJILHON
NIPOU3BEICHUE BEKTOPOB. CHCTEMBI KOOPJMHAT B IPOCTPAHCTBE.
IIpakTHueckue 3aHsATUSA Beipa3suTs KkOOpIMHATEI BEKTOpa 4Yepes
1. ITpocreiimue 3a1a49u B KOOpIUHATAX. 2 | KOOpAMHATHI €r0 KOHIOB.
2. KoOpIMHATHO-BEKTOPHEIA METOI IIPU PEUICHUH F€OMETPHUECKUX 3a/1a4. 2 | BoiBoauTh,  Mcmosb3oBaTh  hOpMyITy

JUIMHBI BEKTOpa W PACCTOSIHUS MEXIy
TOYKAMH.

Bobipaxkath  ckajsipHOE
BEKTOPOB  Yepe3 WX

MIPOU3BEACHUE
KOOP/IMHATEI,




BBIYUCIIATE YTOJ MEKAY ABYMS BEKTOPaMH,
JIBYMsI TIPSIMBIMH.

Haxoauts yrom w™exnay mpsMOH U
IUIOCKOCTBIO,  YroJd  MEXAYy  JBYyMs
IUTOCKOCTSIMH aHAIUTHYECKUMH METOJaMH.
BeiBoauTh, uHcmoab3oBaTh  Qopmyny
PaCCTOSIHUS OT TOYKH JI0 TUNTIOCKOCTH

KonTpoabnast padora Ne6 2
Pazgen 9. [IpousBoagHasi yHKIMH H ee IPUMEHEHHe. 36
Tema 9.1. [TpomsBogHas ConeprkaHue JeKIuu
¢Qynxuuu. ['eomeTpryeckuii u 1. HenpepoiBabie pyaxuunn. [Iponssoanas ¢pynkimm. [Ipon3BonHbIE 3IEMEHTAPHBIX 2
(u3MUECKUIl CMBICII. ¢ynkimi. [IponsBoaHask CyMMBI, TPOU3BEICHUSI, YACTHOTO (DYHKIIMH OnepupoBaTh NOHATUSIMH: HETIPEPHIBHAS
npousBogHoH. [Ipon3BoaHbIe 2. IIpon3BoHast CI0KHOM (QYHKLIUH. 2 byHKIMS; MIPOU3BOAHAS GbyHKIMN.
9JIEMEHTAPHBIX QYHKIHH. 3. T'eomeTpudeckuii u pU3HUECKIIA CMBICIT TPOU3BOIHON. Y paBHEHUE KacaTeIbHOM 2 Hcnonb3oBathb TCOMETPUICCKHI u
[Ipou3BoaHas CyMMBlI, rpaduKy QyHKIUH. (Gu3NYeCKUil CMBICT TPOU3BOAHON st
TIPOM3BEICHUS, YACTHOTO IpakTuueckue 3aHsATUs pemeHus 3a1a4.
GbyHKIHIA 1. HaxoxeH1e NpON3BOTHBIX (PYHKIHH. 2 | Haxoauth npOW3BOAHBIE 3JIEMEHTApPHBIX
2. Haxox1eHne Tpon3BOJHBIX PA3IMYHbIX (DYHKINH. 2 | byHKumii, BBIYHCIIATD IIPOU3BOJHBIC
3. HaxoxxaeHue Mpou3BOTHON CIIOKHON (DyHKIIHH. 2 | CyMMBI, NpOU3BELICHUA, 1aCTHOT'O
4. HaxosxieHHe MPOU3BOIHON CII0KHOHN (DYHKIIUH. 2| GymKuwmii.
5. HamuicaHue ypaBHEHMs KacaTelbHON K rpauKy (pyHKIHH. 7| Ucnoab3osath HIPOH3BOIHYIO A
6. DU3HIECKUI CMBIC] IPOM3BOJIHOM. 77| MccnenoBatus QyHKUMH Ha MOHOTOHHOCTS
Kontpoabmas paora Ne7 57| X OKCTPEMYMBI, NPHMCHATE PE3YIbTaThI
UCCJIEIOBAaHMsI K IOCTPOCHHUIO TpaduKOB.
Tema 9.2. TIpumenenue ConepaHue JCKIHH Mpumenstn MIPOU3BO/IHYIO 151
MPOU3BO/IHOM. 1. MOHOTOHHOCTB U BKCTPEMYMBI (DyHKIHH. 2 P P Y A
2. HaxosxapeHune HanOoJIbIIero 1 HaMMEHbBIIETO 3HAUeHNs (PYHKIIMH Ha OTPE3Ke. 2 HAXOAVICHHA  HAMTYHIICTO PCIICHHAT B
= s NPUKIAAHBIX, B TOM WYHCIE COLHUAIBHO-
3. [lpuMeHeHre NpOr3BOTHOM K HCCIIEIOBAaHUIO (DYHKIMH. 2 >KOHOMHUECKHIX, 321a4aX.
Ilpaxriieckne saHATUA _ _ 3HAKOMHUTBLCH C HCTOpHEH pasBUTUA
1. IlpuMeHeHne TPOU3BOJHOM K UCCIIEOBAaHNIO (DYHKIIMH. 2 | MaTeMaTHuecKoro aHaIM3a
2. IToctpoeHue rpaduKoB PYHKIUH C TIOMOIIBIO €€ UCCIICIOBAHMS. 2
3. Pemenue 3aga4 Ha HaXO>K/IeHHE HANOOJBIIETO ¥ HANMEHBIIIETO 3HAUCHUH. 2
4. TIpuMepsl UCTIOJIL30BaHKS IIPOU3BOJHOM JUISI HAXOXK/ICHHS PALlMOHAIILHOTO 2
pELIeHHUs] B IPUKJIIHBIX 33/1a4aX.
KounTtpoabHas padora Ne§ 2
Paznen 10. UuTerpaj u ero npuMeHeHus. 20
Tema 10.1. ITepBooOpa3Hasi. Conepxanue JEKIMK
1. IlepBooOpazHas 1 ee reoMeTPUIECKHH CMBICII H OCHOBHOE CBOMCTBO, IPaBHIIO 2 OnepupoBarb HOHSATHSIMH:
HaxoxeHus1. Tabnuna nepBooOpasHbIX. nepBoobpasHast, HHTErpall.
2. HeorpeeneHHbIH MHTETpall, IPaBUiIa HAXOXKCHUS. 2 HaxoauTh nepBooOpa3Hbie 3JeMEHTapHbIX
IpakTHyuecKkne 3aHsIThs GYHKIMHA;  BBIYMCIATH ~ WMHTErpal 110
1. HaxoxxaeHune nepBooOpa3HbIX (hYHKITHH. 2 | dopmymne Herotona—JIeitoanra.
2. HaxoxxieHre HeollpeJeICHHOTO HHTerpaa. 2 | 3HaKOMMTbCSI ¢ WCTOpUEH  pa3BUTHS
MaTeMaTHYEeCKOro aHaln3a
Tema 10.2. OnperenicHHbIIH Conepixanue €KUM
WHTETrpal. 1. Onpenenennsiii naTerpan. @opmyna HeroroHa-JleliOHwmIA. 2
2. KpuBonuHelHast Tparneiys 1 ee IUIola/ib, Iockas Gurypa u ee mionap. 2
IpakTuueckue 3aHATHS
1. Berancnenwue onpeneineHHoro uarerpaia. opmyna Herotona-JlelioauIIa. 2
2. Haxo)xaeHue MJI0IIa 11 KPHBOIMHCHHOMN TPATICIHH. 2
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3. HaxoxaeHue miomaay mioCKOW (PUryphI. 2
KoHnTpoabHas pa6ora Ne9 2

Paznea 11. MHororpanaukm. 20

Tema 11.1. [TousTHE ConepxaHne JeKIUN

MHOTOTpaHHHUKA. 1. TToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOTPAHHUKA, BBITYKJIbIC 1 AKTyaau3upoBaTh (GakTbl W METOJBI
HEBBIYKJIbIE MHOTOTPAHHUKH; Pa3BEéPTKa MHOTOIpaHHUKA. [IpaBUiIbHBIE TUTAHUMETPHH, pCIICBaHTHEIC TeMme,
MHoTorpanHuku. ®opmymna Ditnepa. [IPOBOJUTH aHAJIOTUHU.
2. Ilpusma: N-yrojibHAs MpU3Ma; PAHN U OCHOBAHUS IIPU3MBI; IPAMast ¥ HAKJIOHHAS JlaBaTh ompenejeHHe NapajuiesienuIesa,
pU3Mbl; OOKOBas U MOJHAS IOBEPXHOCTD Mpu3Mbl. [lapamnenenuner, pacro3HaBaTh €ro BHIbl U H3y4aTh
MPSIMOYTOJTBHBIN TTApAJUICIICITHIIC], €0 3JICMEHTHI U CBOWCTBA. [1omiaas 60koBoi CBOIiCTBA.
MOBEPXHOCTH U TIOJIHON MMOBEPXHOCTH MPSIMO#T TIPU3MBI. JaBatb omnpesejieHUue MTUpaMUIbI,
3. [Tupamupa: N-yrojpHas mupaMuia, TPaHd U OCHOBAHUE THPAMHUJIBI, OOKOBAs U pacro3HaBaTh BHUIBI MTUpaMHUI,
MOJTHAs IOBEPXHOCTh MPAMU/IbL; IPABUIIbHAS U Yceu€HHast nupamua. [Lnomans dbopmynrpoBaTh CBOWCTBa pEbep, rpaHel U
OOKOBOI MOBEPXHOCTH H MOJHOM MOBEPXHOCTH MHPAMUJIBL. BBICOTBI NpaBUILHOM MPaMUIBL.
IIpakTHueCcKue 3aHITUSA HaxoauTh 1iomajap mMoJHONH U OOKOBOM
1. BeiuuciieHue 3JeMEeHTOB MPU3MbI, HAX0XKICHHE €€ TUIOIIAIH. 2 | TIOBEPXHOCTH MUPAMU/IBI. . .
2. BrunciieHUe 2JIEMEHTOB MTUPAaMUJIbI, HAX0XKICHHUE €€ TUIOMIAIH. 2 | MdaBarn OnpeaejeHue  yCCUCHHOU
3. CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEILHO TOUKH, ITPSMOH, 2 | MpaMuJipl,  HasblBaTh €€ 3JICMCHTBL
IJIOCKOCTH. DJIEMEHTHI CHMMETPHH B IIMPaMUIax, Napaule/ielunenax, IpaBuIbHbIX ®opMy.THPOBATL TECOPEMY O IUIOMWIANH
MHOTOIPaHHUKAX. 601(01301/1 _ TIOBEPXHOCTH MPaBUIBHOM

Tema 11.2. O6beMbI Coznepxanue ICKIUH YCCUCHHOM ITMPAMUIBL.

MHOTIOIPaHHHKOB. 1. TIonsatue 06 00b&Me. POPMYIIEI 00BEM TUPAMUILL, TPU3MEL Pemare  3a1aum  Ha  BBIYMCIICHHE,
TTpaKTHIeCKHE 3aRATHA CBSA3AHHBIE C TMPAMHUIAMH, A TAKKE 3a/[a41
1. Haxoxxnerne o6bemMa Ipu3MBbl. 2 | Ha NOCTPOCHHC CCHCHMH.

JlaBaTtn omnpeneseHne MPU3MBI,

2. Haxoxnenne oobemMa upamMu/BbL. 2

pacno3HaBaTh BHIbI NPU3M, H300pakaTh
MIPU3MBI Ha YepTexKe.

HaxoauTs miomans nojgHOW uin OOKOBOU
MTOBEPXHOCTH MPHU3MBI.

H3yuars cooTHOWIEHUs Dilnepa A yucia
pebep, TpaHeH U BepIIMH MHOTOI'PaHHHKA.
H3yyars BUJIBI MPaBUIIbHBIX
MHOTOTPAaHHMKOB,  HMX  Ha3BaHMA U
KOJINYECTBO IPaHEi.

H3yyaTh CHMMETPHIO MHOTOTPAHHHKOB.
OOBsICHAITB, KaKH€ TOYKH Ha3bIBAOTCA
CUMMETPUYHBIMU OTHOCUTEIBHO JAHHOU
TOYKH, TPSAMOA WM TIUIOCKOCTH, HYTO

Ha3bIBAIOT LEHTPOM, OCBIO WIH
IJIOCKOCTBIO CUMMETPUH ¢urypsr.
IIpuBoauTs npUMEpPHl CUMMETPUYHBIX

¢uryp B apxXuTeKkType, TEXHHKE, IPUPOJIE.
MopeanpoBaTh pealbHbIC CUTYaIlH Ha
SI3BIKE TCOMETPHH, HCCIIe0BaTh
MMOCTPOCHHBIE MOJIENIU C HCIIOJE30BAaHHEM
TCOMETPUUCCKUX HOHHTHﬁ, HUCIIOJIb30BaThH
0/100Me MHOTOTPAHHHUKOB.
AKTyaau3upoBath (GakThl W METOJBI
IUTAHUMETPHH, pCIICBAaHTHEIC TeMe.
OO0BSACHSATD, KaK U3MEPSIIOTCSI 00BEMBI TET,
MPOBOJI AHAJIOTHUIO C H3MEPCHHUEM
IO IeH MHOTOYTOJIbHUKOB.




DopMyJaUpPOBATH OCHOBHBIE CBOMCTBa
00BEMOB.

H3yuars, BBIBOAMTH (HOpMYINBL. 00BEMA
MPSMOYTOJIBHOTO napaviesenure/a,
MIPU3MBI ¥ TTHPAMHUIHL.

Boruucasts 00bEM NPU3MBI U IHPAMUAIBI
0 UX DJIEMEHTaM.

[pumensitb  00BEM I peIICHHA
CTCPECOMETPUYECKUX  3adad W JUIA
HaXOXXICHUS TEOMETPHYCCKUX BEIHIHH.
MopeaupoBaTh peanbHbIC CUTYaIlMH Ha
SI3BIKE TeOMETPHH, HCCJIEI0BATH
MOCTPOCHHBIE MOJENH C HCIOJIb30BaHUEM
TeOMETPUUECKUX MOHITHIL.

Kontpoabuas padora Nel(

Pazgen 12. Tena BpameHus.

14

Tema 12.1. HunmHAp.

CopepxaHue JISKIIUU

1. llunuuapudeckast HOBEPXHOCTh, 00pa3yIONINe IMINHIPUIECKON TOBEPXHOCTH,
0Ch LMJIMHPUYECKON MOBEpXHOCTH. L{MnnHnp: ocHOBaHUs U OOKOBasi TOBEPXHOCTH,
o0pazyromias ¥ 0ch; III0MaaAb O0KOBOH M MONHON moBepxHOCTH. PopMya o0bema.

IIpakTrueckue 3aHATHS

1. N306pakeHue UITHHIPA Ha TIOCKOCTH. Pa3zséprka runuaapa. CedeHus! [UIHHApa
(TUI0CKOCTRIO, TTApAILICIBHOMN HITH MEPICHANKYIAPHON ocH nuinHApa). HaxoxaeHue
o0bema.

Tema 12.2. Konyc.

COHGP)KEIHI/IG JICKITNHN

1. Konnyeckas MOBepXHOCTh, 00pa3yolie KOHHMUYECKOH IOBEPXHOCTH, OCh U
BEpIINHA KOHNYECKOH oBepxHOCTH. KOHYC: OcCHOBaHMeE 1 BepIInHa, 00pa3yromas 1
0CB; TUIONIa/Ib OOKOBOI! 1 TTOTHOM TTOBEPXHOCTH. Y CEYEHHBIH KOHYC: 00pa3yromue u
BBICOTA; OCHOBAaHMS 1 OOKOBast HOBEPXHOCTb. M300parkeHne KoHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CedeHust KOHyca (IUIOCKOCTBIO, MTapaJuIeIbHOW OCHOBAHHUIO, U
IJIOCKOCTBIO0, IPOXOsiIei uepes Bepumny). @opmymna oobema.

IIpakTrueckue 3aHATHS

1. BrruncieHue 3JIeMEHTOB KOHYCa, IOCTPOCHUE CEYCHHH, HaX0KICHHE 00beMa
KOHYyca.

Tema 12.3. lllap u chepa.

ConeprxaHue JeKIUH

1. Cdepa u map: ueHTp, paauyc, TuaMeTp; IUIOMaab IOBEPXHOCTH cepsl. BzanMHoe
pacrosioxkeHue chephl U IIOCKOCTH; KacaTelbHasl IVIOCKOCTH K cepe; mIomab
ctepsr. M300paxenune chepsl, mapa Ha tockoct. Cedenus mapa. opmyna
o0beMa 1apa.

HpaKTH‘ICCKOC 3aHATHUC

1. Brruncienue 351eMeHTOB chephl U mapa, IOCTPOCHNE CEUeHHH, HaX0XKICHHE
oObeMa mrapa.
KontpoasHnas padora Nell

AKTyaqM3upoBaTh (AKTBl W METOMBI
IJIaHUMETPUHU, PCICBAHTHBIC TEMC,
MPOBOJIMTH AHAJIOTHH.

[JaBate ompeneneHust chepsl U Iapa, UX
LEHTpa, paJuyca, T1aMeTpa.

OmnpenensiTh chepy Kak GUrypy BpareHUs
OKPYXHOCTH.

HccnenoBaTs B3aUMHOE  PACIIONOKCHHE
chepbl ©  IUIOCKOCTH, JABYX cdep,
WUTIOCTPUPOBATh 3TO Ha dYepTexax M
pHCYHKaX.

DopMyJIHPOBATH onpeeJjieHue
KacaTreJIbHOH IIIOCKOCTH K cepe, CBOHCTBO
Y NPU3HAK KacaTeJIbHOU IUIOCKOCTH.
3HAKOMUTBCH c reoJIe3NYECKUMH
muHAAMH  Ha cdepe. OOBACHATH, YTO
Ha3bIBAIOT MUWJIMHAPOM, Ha3bIBaTh €ro
9IIEMEHTHI.

N3yyatrh, O0OBACHATH, KaK IIOJYy4YUTh

LVITHHIID MyTéM BpaIICHHS
MPSMOYTOJIBHUKA.

BriBoauTH, HCMOIB30BaTH (HOPMYIIBI IS
BBIUHCIICHUS TUTOIIAAH 60KOBO
MTOBEPXHOCTH IMIMHIPA.

H3yuars, pacnosHaBaTh  Pa3BEPTKY
UTHHPA.

HN3o0paxkars, WWIMHAP U €ro CeYeHus
IJIOCKOCTBIO, TPOXOMSINEH depe3 ero och,
napajulesibHOM WM HepHeHANKYISpHON
oCH.

HaxoauTh 1momamy 3TUX  CEUCHMH.
MoaenupoBath peajbHble CHUTyallud Ha
SI3BIKE FeOMETPHH, HCCJIEIOBATh
ITOCTPOCHHBIE MOJIENIA C HCITOJIb30BAaHUEM
FeOMETPUUYECKUX MOHSATHH.

OOBLACHATL, Kakoe TEIO0  HAa3bIBAIOT

22




KPYrOBBIM  KOHYCOM,  Ha3bBaTb  €ro
3JIEMEHTHI.

N3y4aTh, OOBACHATH, Kak IOIY4UTh
KOHyC IMyTEM BpAIICHUS HPSMOYTOIBHOTO
TPEyTOIbHUKA.

HN300paxkar, KOHYC M €ro Ce4eHus
IUIOCKOCTBIO, IPOXOJSIEH dYepe3 och, U
IUIOCKOCTBIO, TIEPICHAUKYIIPHOH K OCH.
H3yuats, pacnosHaBaTh  Pa3BEPTKY

KOHyca.
BuiBoauTh, HCMOAB30BATH HOPMYIIBI IS
BBIYMCIIEHUS ILIOIIAIN OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoautnb TUIOIIAIHU CEUCHUH,

MPOXOAALINX Yepe3 BEPIIMHY KOHyCa HIIU
MEePIECHANKYIISIPHBIX €T0 OCH.

OO0BbsicHATB, KaKO€ TEIO Ha3bIBAETCSA
YCEUEHHBIM KOHYCOM.

H3yuarb, 00bACHATH, KaK €ro MOIY4YHUTh

nyTEM BpallleHUs NIPSAIMOYT OJIbHOM
Tpamnenny.

BuiBonuTh, npuMeHsATH QopMyny I
BBIYUCIICHUS IUIOIIAAH 60KOBOM
IOBEPXHOCTHU YCEUEHHOI O KOHyca.
AKTyaJu3upoBaTh (GakTel H  METOJBI
IJIAHUMETPUH, pEJeBaHTHBIE TeMe,

MIPOBOAUTH aHAJIOTUH.

Pemarnb CTCPCOMETPUICCKUC 3aJ1a4u,
CBsA3aHHBIC C TCIaMHU BpallcHus,
TOCTPOCHUEM CEUYCHHH Ten BpalmicHus, ¢
KOM6I/IHaI_[I/I$IMI/I TCI BpalicHus u

MHOTOI'PaHHHUKOB Ha HaXOXACHUE
TeOMETPHUYECKHUX BEJINYHH.

Hcnoisb3oBath npu peleHn
CTEPEOMETPUUECKUX 3ama4

IUTAHUMETPUYeCKHe (HAaKTBI W METOJBI
3a/la4i Ha BBIYMCICHUE U JI0KA3aTEIbCTBO.
MopenupoBaTh pealbHble CUTYyallUd Ha
A3BIKE reOMEeTpHH, HCCIIEI0BaTh
IIOCTPOCHHBIC MOJECIU C HCIIOJIB30BAHUEM
T€OMETPUIECKUX MTOHATHA.
AxTyanm3upoBath (aKTBl W METOJBI
IJIAHUMETPUH, peleBaHTHbIE TeMe,
MIPOBOJIUTH AHAJIOTHUH.

BeiBoauTh, HMCHOAB30BaTH  (hOpMyIIHI
00BEMOB: TPU3MBI, HWIMHAPA, THPAMHUIBL,
KOHYyCa; yce4€HHOMI TIUPaMUJIbI 51
YCE4EHHOI'O KOHYCa.

Peware  crepeoMerpuueckue - 3anadd,
CBSI3aHHBIE C BBIYHMCIEHHEM OOBEMOB.
DopMyIUPOBATH OIPEIEIICHUE IIAPOBOTO
CErMEHTa, 11apOBOro.

Ipumensats  GopMyIsl IO HAXOXKIE
00BEMOB  MIAPOBOTO  CETMEHTa, IIapoOB




CeKTOopa CJosi, LIAPOBOro cekropa. Per
CTePCOMETPUYCCKHE  3aJa4yi, CBSI3aHHBIC
o0BéMOM mapa W IUOMAABID  cde
MopgeaupoBaTh peaiabHBIC CUTYAIMH Ha 513
reOMETPHUH, UCCIIEIOBATH MOCTPOCHHBIE MO/
C WCIOJIb30BAaHHEM T'C€OMETPHUCCKUX MOHAT
AKTyaIM3upoBaTh daktel W Mer
TUIAHUMETPHH, PEJICBAHTHBIE TeMeE, MPOBOJ
aHAJIOTHH.

Pematp  cTepeoMeTpuuecKHe  3ajaud,
CBSI3aHHBIC C COOTHOIICHHEM OOBEMOB H

MIOBEPXHOCTEH MOJOOHBIX Ten B
HpPOCTPAHCTBE.

MoaenupoBaTh pealbHbIE CHUTyallMH Ha
SI3BIKE T€OMETPHH, nccien0BaTh

[IOCTPOEHHBIE MOJENIU C HCIOJIb30BAHUEM
FeOMETPUUECKUX MOHATHUM.

Pa3znen 13. CucteMbl ypaBHEHHH. 18
Tema 13.1. Cuctemsr CopepxaHue JIEKLIUU
YpaBHEHHUIL. 1. Cuctembl TMHEHHBIX, pallMOHAIBHBIX, UPPAIIMOHATIBHBIX ypPaBHEHHH. 2 OnepupoBarb  NOHATHSMM:  CHCTEMA
2. Cuctembl M COBOKYITHOCTH TIOKa3aTENIbHBIX, JOTapu(MUIECKUX YPaBHESHUH. 2 JUHEHHBIX ypaBHEHHH M €€ pelIeHue.
3. Cucrembl U COBOKYITHOCTH HIOKa3aTeJIbHbIX, JOrapu(hMUIECKUX HEPABEHCTB. 2 Hcnoan3oBars CHUCTEMY  JIMHEHHBIX
3. Ucnonb3oBanue rpadukoB QYHKIMN IS PEIICHHUS yPABHCHUN U CUCTEM. 2 YpPaBHEHUM [UJIl pEUICHUs] MNPAKTUYECKUX
IIpakTueckue 3aHsTHS 3a/a4.
1. PemeHue cuicteM THHEHHBIX ypaBHCHHH. 2 | Haxogutn Peme““ﬂuHPOCTeﬁLUHX CHCTEM
2. PenieHne cucTeM oKa3aTeNIbHbIX, JOrapu()MUIECKHX YpaBHEHHUH. 2| H COBOKYIHOCTCH palnOHAJIBHBIX
3. Pemenne cucteM rokasaTesbHbIX, JIOTapU(YMUIECKIX HEPABEHCTB. 2 yI/IpaBHeHHH H HCpABCHCTE. .
CIO0JIB30BaTh Tpadukd QYHKOUH I
4P = = peLICHNs] ypaBHEHUI.
. Permenune npukiaaHeIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI IMHEHHBIX YPaBHEHHM. 2 M
[IpuMeHeHNe ypaBHEHH, CHCTEM U HEPAaBEHCTB K PEIICHHIO MaTeMAaTHUECKUX 3a/1a4 onennpm%an, PCAJILHBIC CHTyallMi Ha
W 3a]1a4y U3 Pa3IMYHbIX 001acTel HayKH U peanbHON KU3HU AI3BIKC AIrCOPBI, COCTABIATE BBIDAKCHHA,
YpaBHEHMsI, HEPAaBEHCTBA U CHCTEMBI IO
YCIIOBHIO 3a7a4m, HCCIIeI0BATh
MIOCTPOCHHBIE MOJETH C HCIOJIH30BAHUEM
annapara aireopsl
KontpoabHnas padora Nel2 2
Paznea 14. DaeMeHThI KOMOMHATOPHKH, TEOPHHU BEPOSITHOCTEH, MAaTeMAaTHYeCKOH CTATHCTHKH. 14
Tema 14.1. DnemeHTsI Copnepixanue ek
KOMOMHATOPUKH. 1.0cHoBHBIE TOHATHUS KOMOMHATOPUKH. KOMOMHATOPHOE IPaBUIIO YMHOKEHUSI. 2 Hcnoan3oBaTh NpaBUiIO YMHOXEHUS IJIS
[lepecTanoBku, pazmemeHus, couetanus u (paxropuan. Tpeyronsauk [Tackais. MEPEUYNCICHNsI COOBITHH B  CilydaifHOM
®dopmysa omHoma HproToHa. OIIBITE.
IIpakTyeckue 3aHsTHS IMonb3oBaTbes ¢dopmymnoit 51
1. Ilpocrelimne 331241 Ha OICYET YUCIIa Pa3MELCHUI, IEPECTaHOBOK, COYETAHHH. 2 | tpeyronpuukoM Ilackans ans onpeneneHus
Tema 14.2. DiieMEHTBI TCOPHH Copepxanue JISKIIU YHclia COUYCTaHUMH.
BepOﬂTHOCTeﬁ. 2 Bbl[leJISITI) Ha THpuUuMepax cnyqaﬁm,le

1. CoObiTHE, KOMOWHAITUS COOBITHI, BEPOSATHOCTH COOBITHS, CIIOKEHUE U YMHOKCHHE

COOBITHS B OITUCAHHOM CHy‘laﬁHOM OIIBITE.
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BEPOSITHOCTEN.

IIpakTrueckue 3aHITHS

1. YcnoBHast BeposITHOCTh. Y MHOKEHHE BeposiTHOCTEH. JlepeBo ciyuaitHoro
skcriepumenTa. @opmyrna mosHoi BepositHocTH. HezaBrcnuMble cOOBITHSI.

2. Oneparmu Hall COOBITHSIMU: TIepeCeUeHNE, 00beANHEHIE COOBITHIH,
MIPOTHBOMOJIOXKHEIE COOBITH. JJnarpamMmmer Ditnepa. @opmyiia clIoKeHUsS
BEPOSATHOCTEU

Tema 14.3. DiaeMeHTHI
MAaTEMaTUYECKON CTATUCTUKH.

CopepxaHue JIEKIIMU

1. [IpencraBiaeHue TaHHBIX ¢ TOMOIIBIO TabuIl U auarpamm. CpeiHee
apupMeTHIecKoe, MeInaHa, HanOoJbIee i HauMeHbIIee 3HAYeHNUs, pa3Max,
JWICTIEPCHS], CTAaHIAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.

[IpakTyeckue 3aHATUSA

1. ucniepcust 1 cTaHIapTHOE OTKIOHEHHE. JIUCIIEpCHU TEOMETPHUYECKOTO U
OMHOMHAJILHOTO paclpeeIeHus..

@opMyJIHPOBATh YCIOBUS IPOBEICHUS
CITy4aiflHOTO OIBITA.

Haxomuth  BEpOSTHOCTH  COOBITHH B
OTBITaX C PAaBHOBO3MOXKHBIMH HCXOIaMH.
MopeaupoBaThb OTIBITHI c
PaBHOBO3MOKHBIMH 3JIeMEHTAPHBIMH.
UCXOJaMHU B XOJ€ NMPAaKTUUECKOH paboTHI.
Hcnoan3oBaTh auarpamMMmbl  Jilepa H
CIIOBECHOE  ONMCaHHWE  COOBITMI  JuIs
(hOopMyITHPOBKH u N300paKeHHS
O0ObEMHEHNS! W TEepeceYeHUss COOBITHIH.
Pemiatp 3amaum C  WCIIONB30BaHHEM
(hOPMYIIBI CIIOKCHUS BEPOSITHOCTEH.
Pemarp  3amaun  Ha  HaXOXICHHE
BEPOSATHOCTEH COOBITHH, B TOM YHCIE
YCIIOBHBIX C MOMOIIBIO JIepeBa CIy4aifHOro
OTIBITA.

Onpeneasitb HE3aBUCUMOCTh COOBITHI TIO
¢dopMyre M MO OpraHU3aIMH CITy4aifHOTO
ombita. M3Brnekarp uHpOpMauUiO U3
TaOMUI W  JOWarpaMM, HCIOJB30BaTh
TaOIHIBI u JMarpaMMel JUISt
MPEICTaBICHAS CTAaTUCTHICCKUX JTAHHBIX.
HaxoauTh onucarenbHble XapaKTePUCTHKU
JTAHHBIX.

BuiiBuratb, KpUTHKOBAaTh THIIOTE3Bl O
XapakTepe CIyYalHOW W3MEHYHBOCTH U
onpeensrmux e€¢ hakropax.

BbigensitTb Ha 1npumepax — cllydyaiHble
COOBITHSI B ONTMCAHHOM CIIy9afHOM OTIBITE.
@DopMyTHPOBATH YCIOBHSA TPOBEICHUS

Cy4yaitHOTO OTbITA. Haxonute
BEPOSATHOCTH COOBITHI B  OINBITaX C
PaBHOBO3MOKHBIMU HUCXOJaMHU.
MopnenanpoBarts OTIBITHI c
PaBHOBO3MOKHBIMH 3JIeMEHTapHBIMHU.
HCXOJaMH B XOJIe MPAKTUYECKOW pPabOTHI.
OcBauBathb TIOHSTHSL: Jucnepcus,

CTaHJAPTHOE  OTKJIOHEHHE  ClydyalHOU
BEJIMYUHBIL.

Haxoautsb JIACTIEPCHIO o
pacupeeneHuro.

Haxoauth 10 W3BeCTHBIM (opMyiam
JUCIIEPCHIO reoMeTPUIECKOTO u

OMHOMHAIBHOTO paclpeieNeHusl.
3HAKOMHUTBLCH C BBHIOOPOYHBIM METOJIOM
HCCIIEA0BaHNA COBOKYITHOCTHU JaHHBIX.

H3yuaTrh B X0lle MPAKTUIESCKON PabOTHI ¢
HCTIOJIB30BAHUEM  DJICKTPOHHBIX  TAOJHI
MIpUMEHEHNE BEIOOPOYHOTO MeToaa
HCCIICIOBAaHUH.




4 YCJIOBUSA PEAJIMBAIIMU YYEBHOI'O IIPE/IMETA MATEMATHUKA

4.1 TpedoBaHusi K MATEPHAILHO-TEXHHYECKOMY 00ecrneyeHH 0
Peanu3zanus yuebHoro mpeamera MatemaTrka TpeOyeT Hamu4usi ydeOHOro kabuHera
Maremaruku.

ObopynoBanne yueOHOro kabuHeTa: pabodee MECTO MpernoaaBaTests (CToJ, CTyJ); pabodne
MecTa 00yJaronuxcs (CTOMbI, CTYJbs); KOMIUICKT Ta0uil: "Anredpa u Hauana aHaau3a.
[TpousBoaHas u nepBoodpaszHas'; «DyHKIHUH U TpadhuKn»; «POpMyITbl COKPAIIEHHOTO
yMHOXEHH; «CTepeomeTpus», «MeTo KOOPAUHAT B TPOCTPAHCTBE»; «OCHOBHBIC
TPUTOHOMETPUYECKHE TOXKIECTBA U (OPMYJIIbI»; MAKEThl MHOTOTPAaHHUKOB U TEJ BPAILlEHUS U3
MeTaJula ¥ KapTOHa, HA0OP YePTEKHBIN ISl KIIACCHOU JOCKH.

Texnuueckue cpenctBa odyuenus: Mynstumenua-npoexrop Infocus IN114 x Full 3D;
sKkpaH HacTteHHbIH Lumien Eco Picture Mftte White; mepcoHaabHBII KOMIIBIOTED C
ycranoBieHHbIM [10, noakmodenuslit k cetr Marepuer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHBHBIX  MPaBOBBIX  [OKYMEHTOB, OCHOBHOW H
JAOTOJHUTEIbHOI YUeOHOM JuTepaTypbl, HeOOXOAMMOI /151 0OCBOEHHSI Y4eOHOI0 mpeaMeTa
Maremaruka

1. TIpuxa3 Ne 413 MunoGpuayku Poccun ot 17.05.2012 r. «O0 yTBepKIeHUN
benepanbHOro rocy1apCTBEHHOTO0 00pa30BaTENBHOIO CTaHIapPTa CPEAHETO 00IIEro
obpazoBanus»(B pex. [IpukazoB Munoo6puayku Poccun ot 12.08.2022 Ne732)

2. Ilpuxa3 Ne373 Munobpuayku Poccun ot 18.05.2023r. «O6 yrBepxkaeHuu ¢eaepaibHON
00pa30BaTebHON MPOTrPaMMBI CPETHETO MPOPECCHOHATHHOTO 00pa30BaHUM.

OcHoBHasi iuTEpaTypa

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

2. Anumos LA, Koasarun F0.M., Tkauépa M.B. u ap.
MarteMaTHKa: ajaredépa M HaYaJIa MaTeMaTH4YeCKOI0 aHAIU3a, reomerpusi. ['eomerpus 10-
11 xnacc. ba3oBblii ¥ yri1y0JIéHHbIA YPOBHM.
OnexkTpoHHas popma ydeOHHKA.

3. Aranacsau JI.C., Byry3oB B.®., Kagomues C.b. u ap.
MartemaTruka: ajJredpa 1 Ha4aJja MaTeMaTHYeCKOr0 aHAIN3a, reoMeTpus. Ajaredpa u
HaYaj1a MaTeMaTudeckoro anaausa 10-11 kaacc. ba3oBblii u yriiy0J¢HHbINH YPOBHH.
DnexTpoHHas popMa yuyeOHHKA.

4.3. Ilepeuenb mporpamMMHoOro odecnedeHusi, NpogeccCHOHAIBHBIX 0a3 JaHHBIX,
UH(POPMALUOHHBIX CIIPABOYHBIX CUCTEM pecypcos HH(pOpMALMOHHO-
TeJIeKOMMYHUKAUMOHHON ceTH «MHTepHeT», HEOOXOAUMBIX /I OCBOECHHMSI Y4eOHOro
npeamera MaremaTuka

JInuensuonnoe nporpammHoe odecriedenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

NHTepHET pecypesl.

www.fcior.edu.ru (nadopmMaInoHHbIE, TPEHHPOBOYHBIE U KOHTPOJIBHBIC MAaTEPHAIIBI)
www.school-collection.edu.ru (eauHbie KOJUICKIMH HU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB)
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http://www.book.ru/book/935689
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

http://metodist.Ibz.ru/iumk/mathematics/ec.php (3;eKTUBHBIC KYPChI IO MATEMATHKE )
http://www.iprbookshop.ru/ DnekTpoHHO-OUOIHOTEUHAS CUCTEMA.

http://mathtest.ru (MaTemaTrKa B TOMOIIb CTYAECHTY M IIKOJBHHUKY — T€CTBI ONling)

4.4. Oco0eHHocTH  peanu3anmuu  y4yeOHOro mpeamera MaremaTuka s
00y4YaIOIHXCS U3 YHCJIA HHBAJINIOB M JINI ¢ OTPAHNYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[Tpr oOydeHHMHM JUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS, MPEIyCMaTPHUBACTCS
WHIMBUIYAIbHBINA TPaQUK 00yUCHUSI.

WHBanuapl ¥ JIMiia ¢ OrpaHUYCHHBIMEA BO3MOYKHOCTSIMU 3/I0POBbSI 00ECTICUEHBI TEYATHBIMU
Y DJIEKTPOHHBIMU 00pa30BaTEeIbHBIMU peCypcaMu B popMax, aIalTHPOBAHHBIX K OTpaHHYCHHSIM
WX 3710POBBSI.

Jlist OCYIIECTBIICHUSI MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH W IMPOMEXKYTOUHOM
aTTecTalii OOy4aroluXcs, CO3JalTcs (DOHABI OIEHOYHBIX CPEACTB, ANANTHPOBAHHBIC IS
WHBAIUJIOB W JIMI] C OTPAHUYCHHBIMA BO3MOXXHOCTSIMH 3JIOPOBbSI M IO3BOJISIONIME OIICHUTH
JOCTHKCHUEC MMH 3allJIAHMPOBAHHBIX B OCHOBHOW 0O0pa3oBaTEIbHOW IMPOrpaMMe Pe3yJIbTaTOB
00y4YeHHs M YPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIICTEHIIMIA, 3asIBJICHHBIX B 00pa30BaTeIbHOM
porpamMmme.


http://metodist.lbz.ru/iumk/mathematics/ec.php
http://www.iprbookshop.ru/
http://mathtest.ru/

S) KOHTPOJIb M OIEHKA JOCTUXEHWH PE3YJIbTATOB

OCBOEHMSA YYEBHOT' O IIPEJIMETA MATEMATHUKA

Pe3ynbrarel 00yueHus

OnenHka pe3yabTaToB
(dbop™MBI 1 METOJTBI)

JINMYHOCTHBIE PE3VJIbTATHI:

1) rpaskAaHCKOT0 BOCIUTaHUs: C(HOPMUPOBAHHOCTh
IpaXXIaHCKOW MO3UIIUH 00YUYaIOMIErocsl KaK aKTHBHOTO
OTBETCTBEHHOI'0 YJIEHA POCCUICKOro 00IECTBA, OCO3HAHUE
CBOMX KOHCTUTYIIMOHHBIX MIpaB 1 00s13aHHOCTEH, yBaXKECHUE
3aKOHa U MPABOIMOPSIKA; IPUHATHE TPATUITMOHHBIX
HAIIMOHAJBHBIX, 00IIEYEIOBEYECKIX TYMAHUCTHUECKUX U
JEMOKPATUYECKUX

LIEHHOCTEMN; TOTOBHOCTbH IIPOTUBOCTOSITH UICOJIOTMH
JKCTpEMH3Ma, HallMOHAIN3Ma, KceHo(hoouu,
JUCKPUMMHALIMY 110 COUATBbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B HHTEPECAX
IpakJIaHCKOTO OOIIECTBA, Y4aCTBOBATh B CAMOYIIPABICHUHT
B 00111€00pa30BaTEILHOM OPraHU3aIlMU U JETCKO-
IOHOILIECKUX OpraHM3alusaX; yMEHHE B3aUMOEHCTBOBATH C
COIMAIbHBIMH UHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSMEU ¥ Ha3HAUYEHUEM; TOTOBHOCTh K TYMaHUTapHOHN U
BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHMUS: OCO3HAHUE
c(hOpMHUPOBAHHOCTH POCCUICKOI TpaskTaHCKOM
WJEHTUYHOCTH, ITATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Itepesa PonnHoM, roprocty 3a
CBOM KpaM, cBOr0 PosinHy, CBOM S3BIK U KYJIBTYpPY, IPOILIOE
Y HACTOsIIlee MHOIOHAIIMOHAIBHOTO Hapoaa Poccnun;
LIEHHOCTHOE OTHOLIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IIPUPOJHOMY HACIEAUIO,

NaMATHUKaM, TpaJAULIUSIM HapoaoB Poccuu, TOCTHREHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;
uzeiHast yOex1€HHOCTb, TOTOBHOCTD K CITY>KEHUIO U 3alllUTe
OtedecTBa, OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: OCO3HAHUE
JIYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPOJA;
c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO
MOBEJICHUS; CHOCOOHOCTh OLEHUBATH CUTYALIUIO U
MPUHUMATh OCO3HAHHBIE PELIECHUs, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI M LIEHHOCTH; OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;
OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTEINIAM U (UJIN)
JPYTUM 4JIEHaM CEMBH, CO3JJaHUIO CEMbH HA OCHOBE
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OCO3HAHHOTO MPUHATHUS IECHHOCTEH CEMEUHOM KU3HU B
COOTBETCTBUU C TpaAuLIUAMHU HapoaoB Poccuy;

4) 3CTETUYECKOr0 BOCIIUTAHUS: ICTETHYECKOE OTHOIICHHE K
MUpY, BKIII04asl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa U OOLIECTBEHHBIX OTHOILEHUI;
CHOCOOHOCTh BOCIPUHUMATD PA3JIMYHbIE BUIbI HCKYCCTBA,
TpaZMLIUU ¥ TBOPYECTBO CBOETO U APYTUX HAPOJOB,
OILYIIATh IMOLMOHAJILHOE BO3/IECTBUE UCKYCCTBA;
yOeXKIEHHOCTh B 3HAUMMOCTH IS INYHOCTU U OOIIECTBA
OTEUYECTBEHHOI'O U MUPOBOT'O UCKYCCTBA,

THUYECKUX KYJIbTYPHBIX TPAAULIMNA U HAPOJHOTO
TBOPUYECTBA; TOTOBHOCTh K CAMOBBIPAYKEHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE TPOSBIIATh KA4eCTBA
TBOPYECKOM JINYHOCTH;

5) ¢usudeckoro BocuTaHus: chOPMUPOBAHHOCTE
3JI0pOBOTO U 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOT'O
OTHOILEHMSI K CBOEMY 3/10pPOBbIO; IOTPEOHOCTD B
(U3UUECKOM COBEPIIEHCTBOBAHUY, 3aHATUAX CHOPTUBHO-
037I0POBUTEJILHON JEATENbHOCTbIO; aKTUBHOE HETIPUSITHE
BPE/IHBIX MIPUBBIYEK U UHBIX (OPM NPUUMHEHHUS Bpea
duznueckomy u
IICUXUYECKOMY 37I0POBBIO;

6) TpyJOBOTr0O BOCIHUTAHUS: TOTOBHOCTB K TPY/Y, OCO3HAHHE
LIEHHOCTHU MacTepCTBa, TPYJA0Ir001e; TOTOBHOCTh K
AKTUBHOH JI€ATEIBHOCTH TEXHOJIOTUYECKON 1 COLIMAIbHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATb,
IUTAHUPOBATh M CAMOCTOSITENIHO BBIMOJIHATH TAKYHO
JeSITENIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam
npodecCHOHATBLHOM e TeTbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BbIOOp Oyyliel npodeccuu u pearn3oBbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHbl; TOTOBHOCTb U
CHOCOOHOCTh K 00pPa30BaHUIO U caMOOOPa30BAHUIO HA
MPOTSKEHUH BCEU KU3HU,

7) PKOJIOTHYECKOTO BOCIIUTAHUS: C(HOPMHUPOBAHHOCTH
HKOJIOTMYECKOH KYJIbTYphl, TOHUMAHUE BIUSHUS
COLIMAJIbHO-?KOHOMMYECKHUX ITPOLIECCOB HA COCTOSIHUE
IPUPOHOHN U COLMATIBHOM Cpe/ibl, 0CO3HAHUE TTI00aTBHOTO
XapakTepa dKOJOTHYECKUX Mpo0IieM; IIIaHUPOBaHKE U
OCYILIECTBIICHUE IEUCTBUI B OKPYKAIOLICH Cpeic HA OCHOBE
3HAHMA IIeNeH
YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA; aKTUBHOE HEMPUSATHE
JIEMCTBUM, IPUHOCSIINX BPEJ OKPYXKAIOLIEH Cpesie; YMEHHE
MIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHE
MOCJIEACTBHSI IPEANTPUHUMAEMBIX JEUCTBUM,
IIPEIOTBPALIaTh UX; PACIIMPEHUE OIBITA ACATEIBHOCTU




HKOJIOTHYECKOM HAIIPaBIEHHOCTH;

8) eHHOCTH HayYHOTO TO3HaHMS: C(POPMUPOBAHHOCTH
MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTH HAyKH U OOIIECTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha JIMAJIOre KyJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJINKYJIBTYPHOM MHUPE;
COBEPIICHCTBOBAHUE SI3BIKOBOI M UNTATEILCKON KYJIBTYPBI
KaK CpPeJCTBA B3aUMOJICHCTBHS MEXK Y JIFOAbMU U TIO3HAHUS
MHpa; OCO3HAHKE IICHHOCTU HAYYHOU JESITEIbHOCTH,
TOTOBHOCTH OCYILIECTBIIATH IPOCKTHYIO U
UCCIIEIOBATEIbCKYIO AEATEIbHOCTD HHIMBUIYAJIbHO U B

rpymIe.

METAIIPEJJMETHBIE PE3VJIbTATBI:

OBnazeHve yHUBEpCaIbHBIMU TO3HABATEIHLHBIMU
NEUCTBUSIMHU:

a) 6a30BbIE JTIOTUYECKHE JCHCTBUS: CAMOCTOSITEIIBHO
dbopMyIUpOBaTh U aKTyaJIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIUBATD
CYILIECTBEHHBIN MPU3HAK UM OCHOBAHMUSI JJIsl CPAaBHEHUS,
KJaccu(uKauy U 0000IIEHUS; ONIPEEIISATh eI
NeSITEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX
JOCTHKEHUS; BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS
B paccMaTpPUBAEMBbIX SIBJICHUSX; BHOCUTbh KOPPEKTUBHI B
JIesTeTbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
1[EJISIM, OIIEHUBATh PUCKH TIOCIICJICTBUN IS TEIIBHOCTH;
pa3BHBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH
YKU3HEHHBIX Tpo0IIeM;

0) 6a30BBIC UCCIIEIOBATENLCKHUE JCHCTBUS: BIAETh
HaBbIKAMU y4eOHO-UCCIIEIOBATENLCKON U MMPOSKTHOMN
NEeSITEIbHOCTH, HaBBIKAMU Pa3pelIeHus mpooem;
CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITETHbHOMY MTOUCKY
METOJIOB PEHICHUS MPAKTUIECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOOB MO3HAHUS; OBJIAJCHUE BUIAMU
JIESATETLHOCTH TI0 TTOJTYYEHUI0 HOBOTO 3HAHUS, €T0O
WHTEPIPETAIHH, TPEOOPa30BaHUIO U MPUMEHEHHIO B
Pa3UYHBIX YU€OHBIX CUTYAIUsAX, B TOM YHCJIE TIPH
CO3aHUH YUEOHBIX U COI[HAIBHBIX TPOEKTOB;
dbopMHUpOBaHKE HAYYHOTO THUIIA MBITIUICHHUSI, BIIAJICHUE
HAay4YHOW TEPMUHOJOTHEN, KIIFOUYEBBIMU MMOHITUAMH U
METO/IaMH; CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a91
B 00pa30BaTEIbHON JIEATETLHOCTH M KU3HEHHBIX
CUTYAITUSX; BBISIBJIATH TPHYNHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJM3UpOBaTh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelleHus, HAXOIUTh APTYMEHTHI JUIS JO0Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;
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AQHAIN3UPOBATH IOJTYYEHHBIE B XO/I€ PELICHUS 3a]1a4n
pe3yJbTaThl, KPUTHUYECKH OLIECHUBATh UX J1OCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCJIOBHUSX; AaBaTh
OLICHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN
OTIBIT; pa3pabaThIBaTh IJIAH PELICHUs MPOOIEMbI C yUETOM
aHaJIM3a UMEIOIINXCSl MaTePHAIIbHBIX U HeMaTepUAIbHBIX
PECYPCOB; OCYILIECTBIIATH LI€JICHANPABICHHbBIN MTOUCK
IIepeHoca CpeICTB U Coco00B IEHCTBUS B
npoeCCHOHATIBHYIO CPely; YMETh IEPEHOCUTH 3HAHUS B
MIO3HABATENBHYIO U IPAKTUYECKYIO 00JIACTH
KU3ZHEJEATEIIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3
pa3HBIX MIPEIMETHBIX 00JIACTEH; BBIIBUTATh HOBBIEC UICH,
npeJyiaraTb OpUrMHaIbHbIE [TOAXO0/IbI U PELICHUS; CTABUTD
poOJIeMBI U 3a/1a4H, JOMYCKAIOLIUE allbTEPHATHBHbIE
pelIeHus;

B) paboTa ¢ uH(opMaIlieii: BIaJeTh HaBbIKAaMH MOJTy4eHUs
MH(pOpMaLMU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH MOUCK, aHAIIU3,
CHCTEMATH3AIHMIO ¥ HHTEPIIPETAIINIO HHPOPMALIUU
pa3IMYHbIX BUIOB U (HOPM IMpEICTaBICHHS; CO3/1aBaTh
TEKCThI B Pa3JIUYHBIX (hOpMaTax ¢ yueTOM Ha3HauCHUs
uH(pOpMaIIMU U 1IeNIEBOI ayAUTOpUH, BEIOUpas
ONTUMATBFHYIO (POPMY IIPE/ICTABICHUS U BU3YyaTH3aIUH;
OLICHUBATh JOCTOBEPHOCTD, ISTUTUMHOCTb HH(OpMaInu, ee
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;
HCIIOJIb30BATh CPEJCTBA MH(POPMAIMOHHBIX U
KOMMYHMKAI[UOHHBIX TEXHOJIOTHH B PEIIEHUN
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX 1 OPTaHU3aLMOHHBIX
3aja4 ¢ coOIroieHneM TpeOOBaHU SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PECYPCOCOePEKEHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 6€3011acHOCTH;
BJIa/IETh HaBbIKAMU PAaclO3HABAHUS U 3aIUThI
uH(popMaluu, "HHOPMaIIMOHHON 0€30MaCHOCTH JINYHOCTH.
OBnazneHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
y4eOHBIMU JEUCTBUSIMHU:

a) o0IIleHHe: OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCeX cepax
KU3HH; paclio3HaBaTh HeBepOaIbHbIE CPEICTBA OOILECHUS,
IIOHMMATh 3HAYEHUE COLMAJIBHBIX 3HAKOB, PACIIO3HABATh
MPENOCHUIKY KOHQIIMKTHBIX CUTYallul U CMSTYaTh
KOH()JIUKTBI; BJIAJIETh PA3TUIHBIMH CIIOCOOAMH OOIIEHUS 1
B3aMMOJICHCTBYS; apryMEHTUPOBAHHO BECTU AUAJIOT, YMETh
cMsryaTh KOHQIMKTHBIE CUTYAI[iH; Pa3BEPHYTO U JIOTUYHO
U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB;

0) coBMecTHas AeSITeNbHOCTh: IOHUMATh U UCIIOJIb30BaTh




MPEUMYIIEeCTBa KOMAaHIHON ¥ WHINBUYaJIbHON paOOTHI;
BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C
Y4ETOM OOLIMX HMHTEPECOB U BOZMOXKHOCTEH KaXKIOTO YieHa
KOJUIEKTHBA; IPUHUMATD LI COBMECTHOMN AESITETbHOCTH,
OpPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS IO €€
JOCTHKEHUIO: COCTABJIATH IJIaH IEHCTBUH, paclpeiesaTh
POJIU C y4€TOM MHEHUN YYaCTHUKOB, 00CYX/aTh
pe3ysIbTaThl COBMECTHON pabOTHI; OLIEHUBATH KAYECTBO
CBOETO BKJIaJa U K&KIOT0 YYaCTHUKA KOMaH bl B OOIIUI
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM; IIPEIaraTh
HOBBIE MPOEKTHI, OLICHUBATh UACH C MO3UIIMU HOBU3HBI,
OpPUTHHAIILHOCTH, IPAKTHUYECKOI 3HAUUMOCTH;
KOOPJMHHUPOBATH U BBHITIOIHATH pa0OTY B YCIOBHUAX
pearbHOr0, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aMMOJICHCTBHS; OCYILIECTBIIATH [IO3UTHBHOE
CTPaTEeruyecKoe MOBEICHUE B Pa3IMUHbIX CUTYalUsIX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh
WHUIUATUBHBIM.

OBnazneHre yHUBEPCaIbHBIMU PETYISITUBHBIMU Y4€OHBIMU
EUCTBUSIMHU:

a) CaMOOPTaHU3AIHs: CAMOCTOATEIHHO OCYIIECTBISATh
MO3HABATENIbHYIO IS TEIbHOCTD, BBISIBIATH MPOOJIEMBI,
CTaBHUTh U POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHOMN JeATENIbHOCTH U AKU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIbHO COCTABJISITH IJIaH PELICHUs TPOOIIEMBI C
Y4€TOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MO’KHOCTEHN U MPEANOYTEHUH; 1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM; PACIIUPSITh paMKU y4eOHOTO IIpeIMeTa Ha
OCHOBE JINYHBIX MPEANOUYTEHUI; 1e1aTh OCO3HAHHBIN
BbIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
pelieHue; oreHuBaTh MPUOOPETEHHBIH OIBIT;
Croco0CTBOBATH (DOPMUPOBAHUIO U MPOSIBJICHUIO IIIUPOKOH
SPYIUIIMU B PA3HBIX 001aCTIX 3HAHUH, TOCTOSIHHO
MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KyIbTYPHBIA YPOBEHb;
0) CaMOKOHTPOIIb: AaBaTh OIIEHKY HOBBIM CUTYAIIHSIM,
BHOCHUTB KOPPEKTHUBHI B ICITEIILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM; BJIaJIETh HABbIKAMU
MO3HABATENbHON peIeKCUU KaKk OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICTUTENBHBIX MPOLECCOB, X PE3YIHTATOB U
OCHOBaHU; UCTIOJIH30BATh TPUEMBI PEIICKCHUH ISl OLIEHKH
CUTYaIlH, BEIOOPa BEPHOTO PEIICHUS; YMETh OLICHUBATh
PUCKH M CBOEBPEMEHHO NMPUHUMATDH PEIICHUS TI0 UX
CHUKCHHIO;

B) HYMOIIMOHAJIbHBIN UHTEIIEKT, MPEANO0JIaraloui
c(OpMHUPOBAHHOCTh: CAMOCO3HAHUS, BKIIIOUAIOIIETO
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CHOCOOHOCTh TOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE,
BUJICTh HANpPaBJICHUS PAa3BUTHUS COOCTBEHHON
HIMOIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B cele;
CaMOpEryJIMPOBAHNUS, BKIFOYAIOIIETr0 CAMOKOHTPOJIb,
yMEHHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE IIOBEJICHHUE,
CHOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHATIbHBIM
U3MEHEHUSM U MPOSABIATh THOKOCTb, OBITH OTKPHITHIM
HOBOMY; BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIICH
CTpEMIJIEHHE K JOCTH)KEHUIO 1IEJIU U yCIIeXy, ONTUMU3M,
MHHUIMATUBHOCTH, YMEHUE JICHCTBOBATH, UCXO/S U3 CBOUX
BO3MOYKHOCTEH; SMIATUH, BKIIIOYAIOILEH CIOCOOHOCTh
HOHUMAaTh 3MOLMOHAJILHOE COCTOSIHUE IPYTUX, YIUTHIBATh
€ro MpH OCYIIECTBICHUH KOMMYHHUKALMHU, CIIOCOOHOCTD K
COYYBCTBUIO U CONEPEKUBAHUIO; COL[MATIbHBIX HABBIKOB,
BKJTIOYAOIIUX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHHS C
JOPYTUMH JTIOBMH, 32800THTHCS, TIPOSIBIIATH HHTEPEC
paspeniatbh KOHQJIUKTEI,

T') IpUHATHE ce0s U IPYTHX JIIOJCH: MPUHUMATH ceOs,
MIOHMMas CBOHM HEJIOCTATKH U JIOCTOMHCTBA; IPUHAMATh
MOTHUBBI U apIyMEHTBI JPYTuX JIOAEH IpU aHaIu3e
pe3yibTaTOB AEATENbHOCTH; IPU3HABATh CBOE MPABO U
IPaBO JPYTHUX JII0JIell Ha OIIMOKH; pa3BUBATh CIIOCOOHOCTb
MOHUMATh MU C TIO3UIUH JPYTrOro YeIOBeKa.

[MTPEAMETHBIE PE3VJIbTATBI:

1) BnageHne METOIaMH JIOKa3aTeIbCTB, AITOPUTMAMHU
peleHus 3a1a4; yMeHue (opMyIrupoBaTh ONpeesIeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
JIOKa3aTeNbHbBIE PACCYKIECHUS B XO/€ PEILICHUS 3a/ay;
YMEHHE ONepUPOBATh MOHATUSAMU: ONPEEIEHNE, aKCHOMa,
TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIHPOBKU; YMEHHE (DOPMYITHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOUTD
IPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BATh METO]T
MaTEMaTUYECKON HHIYKINH; IPOBOJUTH JOKA3aTEIbHbIE
paccyXaeHHs IPU PELICHUH 3a]]a4, OLIEHUBATh JIOTHYECKYIO
IIPABHJIBHOCTb PaCCYXICHUM;

2) yMEHHE ONepUPOBATh MOHITUAMU: CTEIICHb YHCIIA,
CTENEHb C LENbIM II0Ka3aTeNIEM, KOPEHb HATypaJbHON
CTENEHH, CTETIEHb C PAllMOHAIIbHBIM [T0Ka3aTeIeM, CTETIEHb
C JIeHICTBUTENBHBIM (BEIIECTBEHHBIM) IIOKA3aTeIeM,
jorapudm yucia; yMEHHE BBITIOIHATH BRIYUCICHNE
3HAYCHUH U MPeoOpa30BaHUs BEIPAKEHUN CO CTENIEHIMH U
Jorapudpmamu, mpeodpazoBaHus IpOOHO-pAIMOHATIBHBIX
BBIPAXKCHUH; ) yMEHHE CBOOOTHO OTMIEPUPOBATH MOHIATHSIMH:
Jorapugm ymucia, CHHyC, KOCHHYC M TaHT€HC
MIPOU3BOJIBLHOTO YUCIIA;

3) yMeHue oneprpoBaTh MOHATUSMHE: palliOHAIBHBIE,
UPpaLMOHAIIbHBIC, IOKA3aTCIIBHBIC, CTEIICHHBIE,
Jorapu(pMuUecKue, TPUrOHOMETPUUECKNE YPAaBHEHUS U

Habmtonenune " OLICHKA
pe3yJIbTaTOB paboThI Ha
MPAKTHUECKUX 3aHATUSX;
MpoBepKa pe3yabTaToB
CaMOCTOSITEIIbHOU paboThI;
OLICHKA YPOBHS 3HaHUN
CTYACHTOB Ha KOHTPOJBHO-
YUETHOM 3aHSATHH,
KOHTpOJbHast ~ pabora 1O

pazneny




HEPABEHCTBA, X CUCTEMBI;
4) yMeHH€e ONepUPOBAThH MOHATHIAMHU: QYHKITHS,
HenpepbIBHAA (QYHKINA, TPOU3BOIHAS, IEPBOOOpaA3Has,
OTpeieNIeHHBI HHTErpall; yMEHHE HaXOUTh MPOU3BOAHbBIC
AIIEMEHTAPHBIX (DYHKIUHN, UCTIONB3Ys CIIPABOYHBIC
MaTepuaibl; HCCIEA0BaTh B MPOCTEHIINX clydasx QyHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HaNOOJBIINE U HAUMEHBILINE
3HaYeHUs PYHKIHI; CTPOUTH IpadKu MHOTOYJICHOB C
MCII0JIb30BaHUEM alapaTa MaTeMaTHYECKOr0 aHaIu3a;
MPUMEHSTH IPOU3BOJIHYIO MPU PEIICHUH 331a4 Ha
JBUKEHHE; PELLIAaTh IPAKTUKO-OPUEHTUPOBAHHbIE 3a/1a4H Ha
HauOOoJIbIIME U HAMMEHBIINE 3HAUCHUS, HA HAXOXKICHHE
IyTU, CKOPOCTH U YCKOPEHUS; YMEHNE UCII0Ib30BaTh
cBoMcTBa U rpaduku PyHKIUHN I pEIICHUS] ypPaBHCHUH,
HEPaBEHCTB U 3aJa4 ¢ IapaMeTpaMu; U300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTH MHO>KECTBA PEIICHHIA
YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

5) yMeHue onepupoBaTh MOHATHIMH: PAlHOHATbHAS
byHKIWMs, TOKa3aTenbHas QYHKIUS, CTETICHHAs! (PYHKIHS,
norapudmuueckas QyHKIUs, TPUTOHOMETPUUYECKUE
¢bynkunu, oOpatHeie PYHKIIUN; YMEHUE CTPOUTD TpaduKu
M3YYEHHBIX (DYHKIUH, HCTIONB30BaTh rpaduKu Ipu
W3Y4YE€HUHU IPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 3a/1a4
U3 IPYTUX y4eOHBIX MPEeIMETOB U 3a/1a4 U3 peaabHOu
KHU3HH; BEIpAXaTh (POPMYIIAMU 3aBUCUMOCTH MEXKIY
BEIMYMHAMU;

6) yMeHHe pelaTh TeKCTOBBIC 33/1a41 pPa3HbIX TUIIOB (B TOM
Yrclie Ha MPOLIEHTHI, TOJU U YaCTH, Ha ABI)KEHUE, padoTy,
CTOMMOCTb TOBAapOB U yCITyT, HAJIOTH, 33Ja4u U3 001acTu
yIpaBIeHUS JTNYHBIMU U CEMEUHBIMH (PHHAHCAMU );
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHHU S, HEPABEHCTBA U UX
CHUCTEMBI 10 YCIIOBUIO 3aJ]a4, UCCIIEN0BATh ITOITy4YEHHOE
pelIeHre U OLIEHUBATh MPaBA0N0I00HOCTh Pe3yIbTaToB;

7) yMeHHUE ONIEpHPOBATh MOHATHIMHE: CPEIHEES
apudMeThIecKoe, MeruaHa, HauooJbIIIe U HAMMEHBIIIEe
3HAYEHUs, pa3Max, IUCIEPCHs, CTAHIAPTHOE OTKIIOHEHHE
YHCIIOBOr0 HAOOpa; yMEHHE U3BIIEKaTh, UHTEPIIPETUPOBATD
uH(pOpMaIIKIO, TPEJICTABICHHYIO B TaOIUIaX, HA
quarpammax, rpaukax, OTpaskarolyto CBOMCTBa peabHbIX
IPOLIECCOB U SIBJICHUH; MPEACTABIATH HHPOPMALUIO C
MOMOIUIbIO TAaOJIUI] U JUarpamMM; HUCCIe10BaTh
CTaTUCTUYECKHUE JTAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduyecKux METOAOB U 3JIEKTPOHHBIX CPEJICTB;

8) yMeHuMe oneprpoBaTh MOHATUSAMU: CIyYaHBIH OTIBIT U
Ciy4aifHOE COOBITHE, BEPOATHOCTh CITy4alHOTO COOBITHS,
YMEHHE BBIYMCIIATH BEPOSATHOCTD C UCIIOJIB30BAHUEM
rpaduuecKux METO/10B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (DAaKThI U
(bopMyIIbl IPH PELLIEHUH 33/1a4; OLIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHUE TPUBOIUTH PUMEPHI TPOSBICHUS
3aKoHa OOJIBIIMX YMCEI B IPUPOTHBIX U OOIIECTBEHHBIX
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ABJICHUSX;

9) yMeHHUE ONepHpOBaTh HOHATHSIMU: TOUKA, IIPSIMAsi,
IJIOCKOCTh, IPOCTPAHCTBO, ABYI'PAHHBIHN YroJl,
CKpELIMBAIOILUECS NPsIMbIE, IapaIeIbHOCTh U
NEPIEHIUKYIAPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY
HPSAMBIMHU, YTOJI MEKAY IIPSIMOM U IJIOCKOCTBIO, YTOJ MEXKY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH,
paccTosiHUEe MEXAY NPSMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMHU; YMEHHUE UCII0JIb30BaTh IIPU PELICHUH 3a1a4
U3y4eHHbIE (DAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLIGHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHUPA;

10) ymeHue onepupoBaTh MOHATHSIMHI: MHOTOTPaHHUK,
CEYCHHE MHOTOTPaHHHKA, KYO,

napaujelenunes, npusma, nupamuaa, Gpurypa u
MOBEPXHOCTh BPALLEHUS, IWINHJP, KOHYC, 11ap, chepa,
ceueHust (pUrypsl BpalleHus, I0CKOCTb, KacaroIlascs
cdepbl, HIMIMHAPA, KOHYCA, I1JI01aAb [IOBEPXHOCTH
UpPaMU/Ibl, TPU3MBIL, KOHYCA, WINHAPA, IUI0IAab chepsl,
00BbeM Ky0a, MPSMOYTOJIHOTO TTapajlIeNIenuIe 1,
NUpPaMU/Ibl, IPU3MBI, WIMHAPA, KOHYCa, [I1apa; yMEHHE
n300paxxaTb MHOIOI'PaHHUKHU U TIOBEPXHOCTHU BpAILEHUs, UX
CEUeHHsI OT PYKH, C TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/ICTB; YMEHHUE PacO3HaBaThb CUMMETPUIO
B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABUJIbHbIE
MHOTOTPaHHUKH; YMEHUE CBOOOIHO ONEPUPOBAThH
HOHATUSMU: IBH)KEHUE, apalyIeNIbHbIA epeHoc,
CUMMETpUS Ha TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MoAoOus, mo100HbIE (GUTYPHI; YMEHUE
pacrno3HaBaTh paBHbIE U 1000HBIE PUTYPHI, B TOM YHCIIE B
IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHNE UCIIOIb30BaTh
r€OMETPUUYECKHE OTHOIICHHUSI, HAXOAUTh FT€OMETPUUECKHE
BEJIMYMHBI (JJIMHA, YTOJI, IJI0IIa/(b, 00bEM) IPU PELICHUN
3a/1a4 U3 IpYyrux yueOHbIX IPEIMETOB U U3 PEATbHON
JKU3HU;

11) ymeHue onepupoBaTh NOHATHIMU: TBIKCHHE B
IPOCTPAHCTBE, 0JI00HBIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLIEHUE IIJIOMAEH IOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp TPHU PEIICHUH 33/1a4;

12) ymeHUe BBIYUCIISITh TEOMETPUIECKUE BENIHUHBI (JUTHHA,
yToJ1, IJI0Ia (b, 00bEM, MJIOIA(b TOBEPXHOCTH ), UCTIONB3YS
U3YYEHHbIE POPMYJIIBI U METOIBI;

13) ymeHue oneprpoBaTh HOHATUIMU: IPSMOYTOJIEHAS
CHUCTEMa KOOPJIMHAT, KOOPAUHATHI TOUKU, BEKTOD,
KOOpJMHATHI BEKTOPA, CKAJIIPHOE ITPOU3BENECHUE, YTOI
MeX/ly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YHUCJI0; HAXOAUTH C IOMOIIbIO U3YUYEHHBIX
dbopMyIT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

14) ymenue BBIOUPATH MOIXOIAIINI U3YISHHBIN METO ISt
pelIeHus 3aJauu, paclo3HaBaTh MaTeMaTH4eckue (hakThl U
MaTeMaTUYeCKHUe MOJIENH B MPUPOJHBIX U OOIECTBEHHBIX
ABJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI




MaTE€MaTUYeCKUX OTKPBITUN POCCUNCKOW U MUPOBOM
MaTeMaTU4YECKON HAyKU;

15) yMeHwue onepupoBaTh MOHITUSMH: MHOKECTBO,
IIOJIMHO>KECTBO, OIIEPALIUN HaJl MHO>KECTBAMH; YMECHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar 1is
OINMCAHHUS PEATBHBIX IIPOLIECCOB U SIBICHUN IIPA PELICHUU
3a/1a4, B TOM YHUCIIE U3 IPYTHX y4EOHBIX IPEAMETOB;

16) yMmeHue onepupoOBaTh MOHATHIME: HATYPAIBHOE
YUCJII0, LIEJI0€ YUCIIO, OCTATOK 110 MOAYJI0, PALIMOHAIBHOE
YHCJIO, UPPALMOHAIILHOE YNCII0, MHOXKECTBA HATYPAJIbHBIX,
LIEJIbIX, PALIMOHANIBHBIX, JEMCTBUTEIbHBIX YNCEN;, YMEHUE
UCIIOJIb30BaTh MPU3HAKHU JICIIMMOCTH, HAUMEHbIINHA 001
JIeNUTeNh 1 HauMeHblIee 00I11ee KpaTHOe, allTOPUTM
EBxiuza npu penieHuy 3a1aq; 3HaKOMCTBO € Pa3JInYHbIMU
MO3UIMOHHBIMH CUCTEMaMH CUUCIICHHUS;

17) ymeHue onepupoBath HOHITUSIMHU: TOXKICCTBO,
TOKJIECTBEHHOE ITpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CHUCTEMA YPaBHEHHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAJIbHBIE,
UpPpaLOHAIIbHBIE, I0KA3aTEIbHBIC, CTCIICHHBIE,
JorapupmMuuecKue, TPUrOHOMETPUUYECKUE YPABHEHUS,
HEPAaBEHCTBA U CUCTEMbI; YMEHUE pellaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IUYHbIX IPUEMOB;
pelaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPOM;
IIPUMEHATH YPABHEHUs, HEPABEHCTBA, X CUCTEMBI AJIS
pelIeHns MaTeEMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 pa3IndHbIX
o0racTell HayKH U pealibHOM JKU3HH;

18) ymeHue cBOOOHO ONEPUPOBATH MOHATHSIMU:
MOCJIE0BATENbHOCTD, apupMeTHUECKast Iporpeccus,
reoMeTpuuecKas mporpeccus, 6eCKOHEeUHO yObIBaroIIas
reoMeTpHuuecKkas Mporpeccus; yMeHue 3a/1aBath
IIOCJIEZI0BATENBHOCTH, B TOM YHCJIE C TIOMOIIBIO

PEKYPPEHTHBIX pOpMYII.
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paboyeii mporpaMmMbl y4eOHOro npeamera MaremaTnka

JIMCT AKTYAJIM3ALIUN

/1

HaumenoBanue
anemenTa OIl,
pasjena, myHKTa

[TyHKT B ipeapLayei
penakuuu

HYHKT C BHCCCHHBIMHU
HN3MCHCHUSAMU

PexBu3uthl
3aceaHus,
YTBEPIUBIIIETO
BHCCCHHE
H3MEHCHUH
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