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HosicHuTeIbHAA 3alIUCKA.

Pabouass mporpamma nmo mMarematruke «Maremaruka: anreOpa M Hayajda MAaTeMAaTHYECKOrO aHaln3a, reoMmerpus» ans 11 kiacca
cocTaBlieHa B cooTBeTcTBUU ¢ DenepaibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpEIHEro ooIero oodpazoBaHus,
yrBepxkAEHHBIM [Ipukazom Muno6puayku P® ot 17 mas 2012 rona Ne 413 (¢ u3MeHeHUAMH U TOTIOJHEHUSIMH ), HAa ocHOBe [IpumepHoi
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpeIHero o01iero oopa3zoBanus, OCHOBHON 00pa30oBaTeIbHOM MPOrpaMMBbl CPETHErO OOIIEro
obpazoBanust KOI'OBY CII ¢ YUOII r.benoit XonyHuiisl , aBTOPCKOi mporpammel «MareMatuka: ainredpa 1 Hauyajia MaTeMaTHuYecKoro
aHanuza, reomerpus 10-11 kmacc» mox penakmuedr T.A.BbypmuctpoBa, M.: «IIpocsemnienue», 2016r., 2018r. PaGovas mporpamma
KOHKPETU3HUPYET COJEPKaHUE MPEAMETHBIX TeM 00pa30BaTelIbHOTO CTaHAapTa, AaéT pachnpeeieHre Y4eOHbIX 4acoB MO pas3fesiaM U
TEMaM.

Anrebpa u Hauaja MareMaTudeckoro aHanusza. Bcero 126 yacoB; 7 KOHTpPOJIBHBIX paboOT
I'eometpusi. Beero 78 yacoB; 5 KOHTPOIBHBIX paldoOT;

1 nuarHoctuueckasi(BxoaHasi) pabota, UTOrOBast KOHTPOJbHAS padoTa.
VYpoBeHb 00ydeHHs YIITyOIEHHBIN.
Cpoxk peanuzanuu 1 rog.
Pabouas nmporpamMma opueHTHpPOBaHA Ha UCIIOIb30BaHUE YUCOHUKOB

1. AnreOpa u Havasia MaTeMaTuyeckoro aHanusa.l 1l kimacc:y4ued.171s o0uieo0Opa3oBaT.opraHu3alyii:0a30BbIid U yII1.ypOBHU/
KO.M.Konsarun,M.B.Tkauésa,H.E. ®énoposa,M.N.111a6ynun/ M.:IIpocsemienue,2019.

2. I'eometpus 10 — 11kmaccrr:yue6.11a 001meoopa3oBaT.opranu3aiuii:0a3ossiii u yriayomn.yposuu/ JI. C. AranacsH, B.®. byryzos, C.b.
Kanomres u np./ Mocksa «IIpocsemienuey, 2019.

Ilnanupyembie pe3yibTaThbl 0CBOCHHS Y4€OHOI0 NMpeaMeTa.
JInuHOCTHBIE pe3yabTaThl:

— c()OPMHUPOBAHHOCTH 1IEIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO HA JINAJIOTe KYJIbTYp, a TAKXKE Pa3IMYHbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJMKYJIBTYPHOM MHPE;

— c()OpMHUPOBAHHOCTH OCHOB CAMOPAa3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBUHU € O0OIEYEIIOBEYECKUMHU [IEHHOCTSAMH U UJleajaMu
IPa)KJaHCKOTO 00I11€CTBA; TOTOBHOCTD U CITIOCOOHOCTH K CAMOCTOSITEIIbHOM, TBOPYECKON U OTBETCTBEHHOM JIEATEIbHOCTH;

— TOJIEpAaHTHOE CO3HAHKE U MOBEICHUE B TIOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMHU JIFOJIbMH,
JOCTUTATh B HEM B3aUMOTIOHMMAaHUS, HAXOAUTH OOIIHE IIeJIA U COTPYAHUYATD JJISl X JOCTHXKCHUS,

— HaBBIKHU COTPYIHUYECTBA CO CBEPCTHUKAMU, I€TbMU MJIQJIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEeIbHOM, OOLIECTBEHHO
M0JIE3HOH, y4eOHO-UCCIIeI0BATENbCKON, TPOEKTHOM U APYTUX BUAAX IEATEIbHOCTH;

— HPABCTBEHHOE CO3HAHUE U MOBEACHNE HA OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX IEHHOCTEH;



— FOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCJIE CaMOO0Pa30BaHMIO, Ha IPOTSKEHUH BCEW KHU3HU; CO3HATEIHLHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON MPO(eCCHOHATBHON U OOIIIECTBEHHOH 1€ATEIbHOCTH;

— 3CTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHU;

— OCO3HAaHHBIN BBIOOP OyAyIel mpodeccu 1 BO3MOKHOCTEN pean3aluu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

— OTHOIIIEHHE K IPO()ECCUOHATBLHOM 1eATebHOCTH KaK BO3MOXKHOCTH y4aCTUS B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX,
rocyJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM.

MertanpeaMeTHbIe pe3yJIbTATHI:

— YMEHUE CaMOCTOATENIbHO ONPEAEIISITh UEIU AEATEIbHOCTH U COCTABIIATH TUIAHBI IEITEIIBHOCTH; CAMOCTOSITEIbHO OCYILIECTBIISTH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; UCIIOIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI JUIs JOCTUKEHUS IIOCTABICHHBIX LEIEH U
peanu3aluu IIaHOB JIEATEIbHOCTH; BEIOUPATh YCIEIUIHbIE CTPATETUU B PA3IMYHBIX CUTYaLIHSIX;

— YMEHHE NMPOAYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B MIPOLIECCE COBMECTHOM JESATENBHOCTH, YUUTHIBATh MO3ULIUU JPYTUX
YYACTHUKOB AESATENbHOCTH, 3P(HEKTUBHO pa3pemiaTb KOH(IUKTHL;

— BJIaJICHHE HaBbIKaMU MO3HABATEIbHOM, y4€OHO-UCCIIEI0BATENBCKON U MTPOESKTHOM IEATETbHOCTH, HABBIKAMU PA3PEILICHUS
po0JeM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3IUUYHbIX
METOJ0OB ITO3HAHUS;

— FOTOBHOCTh U CITIOCOOHOCTB K CAMOCTOSITEIbHON MH()OPMAIIMOHHO-TI03HABATEIbHON AESITEIbHOCTH, BKIIIOYAsl YMEHUE
OPUEHTHUPOBATHLCS B PA3TUYHBIX UICTOYHUKAX WH(DOPMAIIUHU, KPUTHUYECKU OLICHUBATh M HHTEPIIPETUPOBATH MHPOPMAIIUIO, TOTYyIAEMYIO
U3 pPa3JINYHBIX UCTOYHUKOB;

— YMEHHE UCTIOIh30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TexHonoru# (nanee - UKT) B pemennn
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX U OPTraHU3al[MOHHBIX 33]a4 ¢ COOII0ACHUEM TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHMEHBI, pecypcocOepekeH s, IPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMaLlMOHHON O€30MaCHOCTH;

— YMEHHUE CaMOCTOATENILHO OLIEHUBATh U IIPUHUMATh PELICHUS, ONPEIEIISIOIINE CTPATETHIO MIOBEACHUS, C YUETOM I'PAXKIAHCKUX U
HPABCTBEHHBIX LIEHHOCTEN;

— BJIAJICHUE A3BIKOBBIMU CPEJICTBAMU - YMEHUE SICHO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHS], UCIIOJIb30BATh a/ICKBATHBIC
A3bIKOBBIEC CPECTBA;

— BJIaJICHHE HaBbIKaMU MO3HABATEIHHOMN peyieKCHM KaKk 0CO3HAHMSI COBEPIIAEMBIX JEHCTBUN U MBICIIUTEIBHBIX MTPOLIECCOB, UX
pPEe3yJbTaTOB U OCHOBAHUM, TPAHMI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX [TO3HABATEIIBHBIX 33/1a4 U CPEACTB UX JOCTHKECHUSI.

IIpeameTHbIe pe3yJIbTATHI:

— c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4acTW MHUPOBOM KyJIbTYpPbl U O MECT€ MaTeMaTHKU B COBPEMEHHOMN
UBUJIM3AIUH, O CIIOCO0aX OMUCAHMsI Ha MaTEMATHUYECKOM SI3bIKE SIBJICHUM pEalbHOTO MUPA;

— c(pOpMHUPOBAHHOCTD MPEJCTABICHUN O MaTEMAaTHUYECKUX MOHATUAX KaK O BAKHEHIINX MAaTEMAaTUYECKUX MOJEIISX, MTO3BOJISIOINX



ONMCHIBATh U U3y4aTh Pa3HbIE MPOLIECCHI U SIBJICHUS; TOHUMAaHNE BO3MOHOCTH aKCUOMAaTUYECKOT 0 MOCTPOCHUSI MATEMAaTUYECKHUX TEOPHIL;

— BJIaJICHUE METOJAMH JOKA3ATENbCTB U AITOPUTMOB PELICHUS; YMEHUE UX TPUMEHSTH, IIPOBOJIUTH TOKA3ATEIbHBIC PACCYKIACHUS
B XOJI€ PELICHUS 3a]a4;

— BJIQJICHUE CTAHJAPTHBIMUA TMPUEMAMHM PEIICHUS PAUMOHANBHBIX W  UPPALUOHAIBHBIX, IMOKA3aTEIbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUW W HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCIIE IS
MOMCKA MYTH PELICHUS U WUIFOCTPALlMU PELICHUSI YPAaBHEHUI U HEPABEHCTB;

— c(OpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHSITHIX, UAEIX U METOJaX MATEMAaTHUYECKOTO aHAJIN3a;

— BJIaJICHUE€ OCHOBHBIMHU MOHATUSIMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTYpax, UX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHUSI paclo3HaBaTh Ha YEPTEXKaxX, MOJCISIX U B PEATbHOM MHUPE TIeOMETpUyYecKHue (UTyphl; MPUMEHEHUE
M3YYEHHBIX CBOMCTB reOMETpUYECKUX (HUTYp U GOPMYIT JIJIsl PEIICHUs] TEOMETPUUECKHX 3a/1a4 U 33714 C MPAKTUYECKUM COJIEPIKAHHUEM;

— c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O TMpoleccax U SBICHUSAX, UMEIONIUX BEPOSITHOCTHBIM XapakTep, O CTATUCTUUYECKUX
3aKOHOMEPHOCTSIX B pPeaJlbHOM MHPE, 00 OCHOBHBIX MOHSITHUSX AJIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHUN HAXOAUTh U OLICHUBATH
BEPOSATHOCTU HACTYIUICHUS COOBITUN B MPOCTEUIINX MPAKTUUECKUX CUTYALIUSIX U OCHOBHBIC XapaKTEPUCTUKU CIIyYalHbIX BEIUYHH;

— BJIaJICHUE HABBIKAMU UCTIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IIPU PELICHHUH 33144,

— c(hOpMUPOBAHHOCTh MPEACTABICHUN O HEOOXOAMMOCTH JOKA3aTEIhCTB IPU 000CHOBAHUU MATEMAaTUUYECKUX YTBEPKACHUMN U POIU
AKCMOMATHKH B MPOBEJACHUN NEAYKTUBHBIX PACCYXKICHUM;

— c(hOpMUPOBAHHOCTh MOHATUMHOIO amlmapaTa o OCHOBHBIM pa3jieiaM Kypca MaTeMaTHKU; 3HAHUI OCHOBHBIX TeopeM, (GopMys U
YMEHUS UX MPUMEHSTh; YMEHHS JT0Ka3bIBaTh TEOPEMbI M HAXOAUTHh HECTAHIAPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

— c(OpMHUPOBAHHOCTh YMEHUW MOJIEITUPOBATh pPEAIbHbIE CUTYaIluU, WCCIEAOBATh MOCTPOEHHBIE MOJENN, UHTEPIPETHPOBATH
MOJIyYEHHBIA PE3yJIbTAaT;

— c(OpMHUPOBAHHOCTH TPEJICTABIIEHUN 00 OCHOBHBIX MOHATHUSIX MAaTEMAaTHMUYECKOTO aHal3a M UX CBOMCTBAaX, BIIAJICHUE YMEHUEM
XapaKTepHU30BaTh MOBEACHUE (PYHKIMH, UCTIOJIb30BAHUE TIONYUCHHBIX 3HAHUHN ISl OMMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH;

— BJIaJICHUE YMEHUSIMU COCTABJICHUS BEPOSITHOCTHBIX MOJEIICH IO YCIOBHUIO 3aJaYM M BBIYMCIICHUS BEPOSITHOCTU HACTYIUICHUS
COOBITUI, B TOM UYHKCIIE C TPUMEHEHUEM (HOPMYJT KOMOMHATOPUKHA U OCHOBHBIX TEOPEM TEOPHUH BEPOSITHOCTEHN; MCCIIEIOBAHUS CITy4alHBIX
BEJIMYMH I10 UX PACIPEACIICHUIO.



TpeOoBanus k pesyiabraTaM 00yuyennss. MaremaTruka 10-11: anredpa n HayaIa MaTeMATHYECKOr0 AHAJIN3A, TeOMETPHS

bazogsrit ypoBens «IIpobiemMHoO-(pyHKITMOHAIBHBIC PE3YNIBTATE) / Yenyonennviili yposensv « CucmemHo-meopemuieckue pe3yibmamoly

1 3aeck n nanee: pacno3HaBaTh KOHKPETHBIC IPUMEPHI OOIINX MOHATHH 110 XapaKTEPHBIM NPU3HAKaM, BBITIOHATH ACHCTBUS B COOTBETCTBUH C OIIPEAEICHIEM U IPOCTEHIINMH CBOHCTBAMH
MOHSTHH, KOHKPETU3UPOBATh MPUMEPAMH OOIINE TOHATHS.
2 31ech U manee; 3HATh ONPEICICHUE NOHITHS, YMETh MOSICHATH €r0 CMBICII, YMETh HCIIOJIb30BATh ITOHATHE M €TO CBOMCTBA NTPH MPOBEACHUN PACCYXKICHNH, PEIICHUN 3a1ad.

3 3xech U manee: 3HaTh OLpeJeNeHUEe IOHATUS, 3HaTh U yMETb 0OOCHOBBIBATh CBOMCTBA (IPU3HAKH, €CJIM OHHU €CTb) HOHATHS, XapaKTepPU30BaTh CBA3U C JIPYIHMMH IOHATHAMH, [IPEICTaBILL]
OJJHO HNOHATHE KAK 4acTh LIEIOCTHOTO KOMILIEKCA, UCIIOIb30BaTh OHITHE M €0 CBOHCTBA IPU NPOBEICHUH PACcCyXKICHUH, TOKa3aTeIbCTB, PEIICHUH 3a1a4.

Pasznen BhIycKHUMK Hay4YuTCS BBINyCKHMK IOJIyYUT BO3MOYKHOCTb HayUUThCS
Henn JUJ1s MCTI0NIb30BaHMs B TOBCETHEBHOM JKU3HU M 00ECTICUCHHSI BO3MOKHOCTH Jl1s1 pa3BUTHS MBILUIEHMS], UCIIOJIB30BAHNS B IIOBCEIHEBHOM
OCBOCHMS YCIIEIIHOTO NMPOJOHKEHUS] 00pa30BaHUs M0 CIELUATBHOCTSAM, HE CBA3aHHBIM C KU3HU
npeamera IIPUKJIAHBIM UCIIOJIb30BAHUEM MATEMATUKH 1 oOecrieueHust BO3SMOKHOCTH YCIEIIHOTO MPOAOIDKEHHS
s yenewno2o npooondicenus 06paz08anus no CNeyuarbHOCmAM, C85A3aHHbIM ¢ | 00pa30BaHUs 10 CIELUAIBHOCTSAM, HE CBS3aHHBIM C
NPUKIAOHBIM UCHONb308AHUEM MANEMAMUKU IIPUKJIAJHBIM UCIIOIb30BAaHUEM MaTEMAaTUKU /{1151 obecnevenus
B03MOJICHOCIU YCNEUWHO20 NPOOOJINHCEHU 00PA308aAHUSL NO
CNeYUuanbHOCMAM, CEA3AHHbIM C OCYWeCMBIeHUeM HAYYHOU U
Uccne008amenbCKoll 0esamenbHOCmu 8 001acmu MAmemMamuKy u
CMEJHCHBIX HAYK
OnemenTsl | - OnepupoBarh Ha 0a30BOM ypoBHE1 MOHATHAMU: KOHEYHOE MHOKECTBO, - OnepupoBaTh NOHATUSAMU: KOHEUHOE MHOXECTBO, JIEMEHT
TEOPUHU AJIEMEHT MHOKECTBA, IOJMHOXECTBO, IIEpecedeHrEe U 00bEAMHEHUE MHOKECTB, | MHOYKECTBA, IOJMHOXECTBO, IEpECEUCHHE U 00BEAUHEHHE
MHOJKECTB U | YMCJIOBBIE MHOKECTBA HA KOOPIANHATHOU IIPSIMOM, OTPE30K, MHTEPBAJI; MHOXECTB, YACIIOBbIE MHOKECTBA Ha KOOPAUHATHOU IIPSMOMH,
Marema- - OTIEpHPOBATh Ha 0A30BOM YPOBHE MOHATHIMHU: YTBEP)KACHUE, OTPUIIAHHE OTPE30K, UHTEPBAJL, IIOJIyHHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOU
TUYECKOU YTBEPKICHM, ICTUHHBIE U JIOKHBIE YTBEPXKIACHUSA, IPUYHHA, CICACTBUE, TOYKOM, rpadueckoe MpecTaBIeHne MHOXKECTB Ha
JIOTUKHU YaCTHBIN cilyyail O0IIero yTBEp>KIACHHs, KOHTPIPUMED; KOOPJMHATHOM IIJIOCKOCTH;

- HAXO/IUTh NepecedeHre 1 00beAMHEHNE IBYX MHOKECTB, IPEICTaBICHHBIX
rpaduyecky Ha YMCIOBOM MPSAMOIi;

- CTPOUTH Ha YHUCIIOBOM MPSAMOU IMOAMHOKECTBO YUCIOBOIO MHOXKECTBA,
3a/IaHHOE MTPOCTEUIINMH YCIOBUSIMU;

- pacno3HaBaTh JIOKHbIE YTBEP)KICHMSI, OLIMOKU B PacCCyXIEHUSIX, B TOM YHUCIIE C
HCITOJIb30BAaHUEM KOHTPIIPUMEPOB.

B noBce1HEBHOM KU3HU U NIPU U3YYECHUU APYTUX MIPEAMETOB:

- HCII0JIb30BaTh YHCIOBBIE MHOXKECTBA HA KOOPIWHATHOW MIPSMOM Il ONTMCAHUS
peabHBIX IIPOLIECCOB U ABJICHMUIA;

- IPOBOJIMTH JIOTHYECKHUE PACCYKICHHS B CUTYAlMSAX [IOBCEHEBHOW KU3HU

- C80600HO onepupo6amuv2 NOHAMUAMU: KOHEYHOE MHOICECMBO, INeMeHM
MHOJICECBA, NOOMHONCECMBO, nepeceyerue, 00beOuHeHue U pa3HOCMb

- OIIEpUPOBATh NTOHATUAMU: YTBEPKICHUE, OTPULIAHUE
YTBEPKJICHHS, UCTUHHBIC U JIOKHBIE YTBEPKACHUS, IPUUNHA,
CJIEJICTBUE, YACTHBIN CITy4ail 001ero yrBepKaeHus,
KOHTPIPUMED;

- IPOBEPSATH NMPUHAIIECKHOCTD JIEMEHTA MHOKECTBY;

- HAXOJUTh MepeceueHrne 1 00beTMHEHUE MHOXKECTB, B TOM
qrclie MPeCTaBICHHbIX TpaUYeCcKy Ha YUCIOBOM MpsSMOil U Ha
KOOPJWHATHOM MJIOCKOCTH;

- IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS i 000CHOBAHUS
WCTUHHOCTH YTBEPKIACHUM.

B noBcenHeBHOM KU3HU U IIPU U3YUYEHHUU JPYTUX MPEAMETOB:




MHOIHCECMB, YUCTOBbIE MHONCECIEA HA KOOPOUHAMHOU NPAMOU, OMPE3OK,
UHMEPBA, NOIYUHMEPBAIL, NPOMEN’CYMOK C 8bIKOJOMOU MOUYKOU, epaduueckoe
npeocmasienue MHONCeCm8 Ha KOOPOUHAMHOU NIOCKOCMU,

- 340a8amb MHOHCECMBA NEPEYUCTEHUEM U XAPAKMEPUCULECKUM CEOUCTBOM,
- ONepupoB8amb NOHAMUAMU: YMEEPIHCOEHUE, OMPUYAHUE YMBEPIHCOCHUS,
UCTUHHbLE U JIOJHCHBLE YIMBEPAHCOCHUS, NPUUUHA, CleOCmEUe, YaCMHbIU CYy4ail
00we20 ymeepicoeHusl, KOHMmpnpumep;

- NPOGePsMb NPUHAONEHCHOCTb IJLEMEHMA MHONCECMBY,

- HAxX00UmMs nepeceverue u 00veOUHeHuUe MHONHCECS, 8 MOM YUCie
NPeOCMAaBIeHHbIX ePAPUUECKU HA YUCTOBOU NPSAMOLL U HA KOOPOUHAMHOLUL
HAOCKOCMU,

- NP0BOOUMb DOKA3aMmeNbHble PACCYIHCOeHUs 01 0O0CHOBAHUS UCTMUHHOCTU
ymeepaicoenull. B nosceonesnoll ocuznu u npu usydenuu opysux npeomMemos:

- UCNOIL308AMb YUCLOBbIE MHOCECTBA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJisL ONUCAHUS PEATbHBIX NPOYECCO8 U SABNeHULL
npPo6OOUNb OOKA3AMENbHbBLE PACCYHCOCHUS 8 CUMYAYUSX NOBCEOHEBHOU JICU3HU,
npu peweHuu 3a0ay u3 opy2ux npeomemos

- UCIIOJIB30BATh YN CJIIOBBIC MHOKCCTBA HA KOOpILPIHaTHOP'I
NPAMON M HA KOOPAVMHATHOM TJIOCKOCTH JIJ1 ONTUCAHUS
peabHBIX IIPOLIECCOB U SBJICHUM;

- MPOBOANTH JIOKA3aTEIbHBIC PACCYKICHUS B CUTYAIHUIX
ITIOBCEJHEBHOM KU3HHU, IIPU PELICHUU 3a]1a4 U3 JPYyTUX
MPEAMETOB

Onepupoeamv noHsimuem onpeoeieHust, OCHOSHbIMU BUOAMU
onpeodenerull, OCHOBHbIMU BUOAMU MEOPEM; - NOHUMAMb CYMb
KOCBEHHO20 O0KA3ameNbCmad;

- Onepupo8amv NOHAMUAMU CHEMHO20 U HECYEMHO20
MHOJICECBA;

- NPUMEHAMb MEeMO0 MamemMamuieckou UHOYKyuu Ojis
npoGedeHUst paccyHcOeHUll U OOKA3AMenrbCme U npu PeueHuu
3a0au.

B nosceomnesnoti scuznu u npu uzyuenuu Opyeux npeomemos:
- UCNOIL308AMb MEOPEMUKO-MHONCECMBEHHDIU S3bIK U A3bIK
JI02UKU OJI51 ONUCAHUSL PEATbHBIX NPOYECCO8 U AGNeHUU, NPpU
peuileHuu 3a0ay Opy2ux y4eOHvlX npeoMemos.

Yucna u
BBIPAKEHHUS

- OnepupoBaTh Ha 6230BOM YPOBHE NOHATUSMHU: LIE0€ YUCIIO, AETUMOCTDb YHCEl,
OOBIKHOBEHHasl P00k, ecATUYHAs! JPOoOb, pallHOHAIIBHOE YHUCII0, MTPUOIKEHHOE
3HA4YECHHE YNCIIA, YaCTh, JOJIs, OTHOLLIEHUE, IIPOLIEHT, TOBBIIICHUE U TIOHUKECHUE
Ha 3a/IaHHOE YMCJIO MPOLIEHTOB, MACIITa0;

- OIepUpPOBaTh HAa OA30BOM YPOBHE MOHATUSAMU: JIOTapupM ducia,
TPUTOHOMETPHUUECKAsl OKPYKHOCTh, TpajlyCHasl Mepa yIJia, BEJIMYNHA YIJIa,
3aIaHHOTO TOYKOM Ha TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC, KOCHHYC,
TAQHI'€HC U KOTAHT€HC YIJIOB, UMEIOIINX IPOU3BOJIBHYIO BEIHUYNHY;

- BBIIIOJIHATH apu(PMeTHUYECKUe NEUCTBUS C LIEJBIMU U PallMOHAIbHBIMU
YHUCIIAMH;

- BBITIOJIHATH HECIJIOXKHBIE MPE0OPa30BaHMsI YUCIOBBIX BBIPAXKEHH, COIEepIKaLIX
CTETIEHU YHuCcell, TN00 KOPHU U3 YHCel, JIUOO Jorapu(Mbl Yuce;

- CpaBHUBATh pallMOHAJIbHBIE YHCIIa MEX]LY COOOM;

- OLICHUBATh U CPAaBHUBATH C PAllMOHAJIbHBIMU YHCIAMH 3HAYEHHUS LIEJIBIX
CTerneHel Yucelt, KOpHeH HaTypaabHOUM CTETICHH U3 YHCE, Jorapru(dMOB YHCEN B
IIPOCTBIX CIIy4asix;

- 1300paXkaTh TOYKAMU Ha YUCIIOBOM MPSMOM 11eJIble ¥ pallMOHAJIbHbIE YHCIIA;

- CBOOOTHO OTIepUpPOBATH MOHATHUSIMU: 1I€TI0€ YUCIIO0, JETUMOCTh
qrceln, OOBIKHOBEHHAs AP00b, JecsITHUHAs APOoOb, palliOHAIBHOE
9HCITI0, TPUOIMKEHHOE 3HAYCHUE YHCTIa, YacTh, OIS,
OTHOIIIEHHE, TIPOIICHT, MTOBBIIIICHHE U TOHIKEHUE HA 3a/IaHHOE
YHCJIO TTPOIIEHTOB, MaCITa0;

- IPUBOJIUTH IPUMEPHI YHCEIl C 33JaHHBIMU CBOWCTBAMU
JISIIUMOCTH,

- OIEpUPOBAThH MOHATHAMHU: JIOTapudM Yncia,
TPUTOHOMETPHUUYECKAsA OKPYKHOCTh, paJiaHHas U rpaxycHas
Mepa yria, BeTUYHHA yria, 3aIaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC 1
KOTaHTEHC yTJIOB, UMEIOIINX MTPOU3BOIBHYIO BETUYHHY, YHCIA €
U T,

- BBITIOJHSATH apu(PMeTUYeCKue NeUCTBUSA, COUETasi YCTHBIC U
IMUCbMCHHBIC TPUEMBI, IIPUMCHAA ITPU HeO6XO}II/IMOCTI/I
BBIUHCIIUTENbHBIE YCTPOCTBA;




- n300pakaTh TOUKAMHU Ha YMCIIOBOM MPSIMOH LIeTIble CTENICHH YHCeN, KOPHU
HaTypaJbHOH CTENIEHU U3 YUCEII, JIOTapU(PMBbI YKCET B IPOCTHIX CIyYasX;

- BBITIOJIHATH HECIIOKHBIE TPE0Opa30BaHUs LENbIX U APOOHO-PAIMOHATIBHBIX
OYKBEHHBIX BBIPAXKECHUH;

- BBIPAXKaTh B IPOCTEHUILINX CITy4yasiX U3 paBEHCTBA OJJHY IEPEMEHHYIO Yepe3
ApYTHE,

- BBIYUCIIATH B MPOCTHIX CIyYasx 3HAUCHUS YUCIOBBIX U OYKBEHHBIX BBIpAKECHUH,
OCYILECTBIISI1 HEOOXOIMMBbIE MOACTAaHOBKH U IPeoOpa30BaHus;

- 1300paXkaTh CXEMaTUYECKH YI0JI, BEJIMUYMHA KOTOPOrO BHIPAYKEHA B rpajaycax;

- OLICHMBATh 3HaKU CUHYCa, KOCUHYCA, TAHI'€HCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB.

B noBceiHEBHOM KU3HU U TIPU U3YYCHUU JPYTHX YICOHBIX MPEIMETOB:

- BBITIOJTHSTH BBIYMCIICHHS TP PEIICHUN 33]1a4 ITPAKTUIECKOTO XapaKTepa;

- BBIIIOJIHATH IPAKTHYECKUE PACUYCTHI C HCIIOJIB30BAHUEM ITPH HEOOXOIUMOCTH
CIIPABOYHBIX MATEPUAIIOB M BBIYUCIIUTEIHHBIX YCTPOHCTB;

- COOTHOCHTD PEajIbHbIC BEITMUNHBI, XaPAKTEPUCTUKU OOBEKTOB OKPYKAFOIIETO
MHUpPa ¢ UX KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

- UCTIOJIB30BATh METO/IbI OKPYTJICHHS, IPUOIMIKCHUS ¥ IPUKHUJIKU TIPU PEIICHUU
MPAKTUYECKHUX 337249 TOBCETHEBHOM KU3HH

- C60600HO onepuposamv NOHAMUAMU. HAMYPATIbHOE YUCTO, MHOICECTBO
HAMYPAIbHBIX YUCET, YeN0e YUCTO, MHONCECTNBO YeNblX YUCel, 0ObIKHOBEHHAS.
0pobb, decamuunas Opobsb, CMeUarnHoe YUCI0, PAYUOHATbHOE YUCTO,
MHOHCECBO PAYUOHATNbHBIX YUCET, UPPAYUOHATbHOE YUCTO, KOPEHb CIeneH 1,
OeticmeumenbHoe YUcio, MHONCECMBO OeUCEUMEIbHBIX YUCel, 2eOMEMPULECKas
uHmMepnpemayus HamypaibHbiX, YeablX, PAYUOHALbHLLX, OellCEUMETbHBIX
yucen, NOHUMAmMs U 0OBACHMb PAZHUYY MENHCOY NOZUYUOHHOU U HENOZUYUOHHOU
cucmemamil 3anUCU Yucej,

- nepesoOUmb YUCLA U3 OOHOU CUCTIEMbl 3aNUCU (CUCTEMbL CHUCTIEHUS) 6
opyeyo,

00KA3b18aMb U UCNOIB308AMb NPUSHAKU OeTUMOCIU CYMMbL U NPOU38e0eHUsl NPU
BLINOJIHEHUU BBIYUCTCHUL U PeUeHUU 3a0aY;

- BBINOJIHAMb OKPY2JleHUe PAYUOHATbHBIX U UPPAYUOHATbHBIX YUCET C 3A0AHHOU
MOYHOCMbIO;

- CpasHuBamuv OelicmeumebHbvle YUCIA PASHLIMU CNOCODAMU,

- YROPA0OUUBAmMb YUCLA, 3aNUCAHHBLE 8 8UOE OObIKHOBEHHOU U QeCAMUYHOU
0poduU, YuCiIa, 3aNUCAHHbIE C UCNOTb308AHUEM

apugpmemuueckoeo K8aOpamHo20 KOpHs, KOpHell cmeneHu oonvuue 2;

- HaXOJUTh 3HAYEHUS KOPHsI HATypaJIbHON CTENEHH, CTENIEHHU C
paloHaIbHBIM IIOKa3aTesieM, Jiorapudma, UCIONb3Ys IPU
HEO0XOIMMOCTH BBIYHCIUTEIbHBIE YCTPOHCTBA,

- II0JIb30BATHCS OLICHKOM M MPUKUAKOMN MPU MPAKTUYECKHUX
pacuerax;

- IPOBOJUTH 110 U3BECTHBIM (hOpMYyJaM U IpaBHUiiaM
npeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHUH, BKIIIOYAIOIINX
CTENEeHH, KOPHH, Jorapu(Mbl U TPUTOHOMETpHUECKHE (DYHKIIUU;
- HAXO/IUTh 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKECHUH,
OCYIIECTBIISI1 HEOOXOIMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUs;
- 1300pakaTh CXEMaTHUYECKH YTOJI, BEIMYNHA KOTOPOrO
BBIPA)KEHA B rpajycax WM paguaHax;

- MCII0JIb30BATh IIPU PELICHUH 3a]a4 TaOJNYHbIE 3HAUCHHUSI
TPUTOHOMETPUYECKUX (YHKIIHH YIIIOB;

- BBIIIOJIHATH NIEPEBOJ] BEJIMYMHBI YIJIa U3 PaJMAaHHON MEPHI B
rpagyCHYIO U 00paTHO.

B noBceiHEBHO# KU3HU U TIPU U3YYCHUHU JAPYTHX YICOHBIX
MPEIMETOB:

- BBIMOJIHATH JICUCTBHS C YMCIIOBBIMHU JIAHHBIMU TIPH PEIICHUH
3aJ1a4 MPaKTHIECKOr0 XapaKTepa u 3a/1a4 U3 Pa3IuIHbIX
oOnacTeii 3HaHUI, UCTIONB3YsI IPU HEOOXOAUMOCTH CIPABOYHbBIE
MaTepHabl U BEIYUCIIUTEIBHBIC YCTPOUCTBA;

- OIICHUBATh, CPABHUBATH M UCIIOJIB30BATh MIPH PEIICHUN
MPAKTUYECKHX 3a1a9 YHCIIOBBIC 3HAUYCHUS PeaTbHBIX BEIIMYHH,
KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTUKH 0ObEKTOB
OKPY’KaIoIIero Mupa

- C80600HO onepuposamsv YUCIOBbIMU MHONACECMBEAMU NPU
peuieHuu 3a0a4,

- NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUUPEHUS YUCTIOBbIX
MHOJCECE,

- 871a0emb OCHOBHBIMU NOHAMUAMU MEOPUU OeNUMOCMU NPU
peuieHuy cmaHoapmusix 3a0a4

- umems 6a308ble NPEOCMABNIEHUSA O MHOIHCECTNBE KOMNJIEKCHBIX
yucen,




- Haxooume HO/[ u HOK pa3zuvimu cnocobamu u ucnonib308amos ux npu peueHuu
3a0au,

- BLINOIHAMb BLIYUCTICHUS U NPE0OPA30B8AHUSL BbIPANCEHULL, COOEPHCAUUX
oeticmeumenvHvle YUcida, 8 MOM YUC/ie KOPHU HAMYPATbHbIX CIeneHell,

- BLINOIHAMb CMAHOAPMHbBLE MOAHCOECMBEHHbIE NPEO0OPA30B8AHUSL
MPUSOHOMEMPULECKUX, TI02APUPMUYECKUX, CHENEeHHbIX, UPPAYUOHATLHBIX
8bIPANCEHUL.

B noeceownesnotl sicusnu u npu uzyuenuu Opyeux npeomemos:

- BLINOIHAMY U 0OBACHAMb CPABHEHUE PE3VIbMAMO8 blUUCTIeHUL NPU PeueHUU
NPAKMUYecKux 3a0ay, 8 mom Yyucie NPUOIUNCEHHBIX BbIYUCTIEHUL, UCNONb3Y5
PpasHvle cnocodwvl CpasHenull;

- 3aNUCBIBAMb, CPABHUBAMb, OKPY2TISMb YUCI08ble OAHHbIE PEedlbHbIX GeIUYUH C
UCNONB308AHUEM PAZHBIX CUCTEM USMEPEHUS,

- COCMABIAMb U OYEHUBAMb PAZHBIMU CNOCOOAMU YUCTOBbIE BbIPANCEHUS NPU
peutenuy NPaKmu4eckKux 3a0a4 u 3a0ay u3z Opyeux yu4eOHvlx npeomemos

- CB0D0OHO BLINOIHAMb MONCOECMEEHHblE NPEOOPA30B8ANSL
MPUSOHOMEMPULECKUX, TI02APUPMUYECKUX, CIENeHHbIX
BbIPANCEHULL,

- n1adems opmynou bunoma Hetomona;

- NPUMEHSAMb NPU peleHUU 3a0ay meopemy 0 JTUHeHOM
npeocmasnenuu HOJJ;

- npumensamb npu pewenuu 3aoay Kumaiickyo meopemy o6
ocmamiax,

- npumensmb npu pewenuu 3aoay Manyo meopemy @epma;
- yMemb 8bINOHANMb 3aNUCH YUCILA 8 NOZUYUOHHOU cucmeme
cuucneHus;

- IPUMEHSIMb NPU PEUeHUU 3A0ay MeopemuKO-4Uci1o8ble
@dyHrkyuu: yucno u cymma denumenetl, hyHkyuio diiepa;

- NPUMEHAMb NPU PeleHUulU 3a0a4 yentole Opoou;

- NPUMEHSMb NPU PeueHUU 3a0ay MHO20UNEeHbl C
OelicmeumenbHuIMU U YelblMUu KO3 duyuenmamu;

- 81ademsb NOHAMUAMU NPUBOOUMBLU U HENPUBOOUMDBLLL
MHO2OUIeH U NPUMEHSIMb UX NPU PEUeHUU 3A0aY,

- npumensims npu peweruu 3a0ay OCHOBHYIO meopemy aneeopbl;
- IPUMEHSIMb NPU PeleHuU 3a0ay npocmetiuiue QyHKyuu
KOMNIEKCHOU nepemMeHHOl KaK 2eomempuiecKkue
npeobpazosanus

YpaBHeHust
Y HEpaBEH-
CTBa

- Pemrate nuHeiHbIE ypaBHEHHS U HEPABEHCTBA, KBAIPaTHBIC YPAaBHEHUS;

- pewmats Jorapugmuueckue ypaBHeHus Buja log a (bx + ¢) = d u npocreiimue
HepaBeHcTBa BUJa log a x < d;

- pemarth nokasaTejabHble YpaBHEHUs, BUJa abx+c= d (rae d MOXXHO MpesICTaBUTh
B BU/JIE CTEIIEHU C OCHOBaHHUEM a) M MpocTeline HepaBeHcTBa Buaa ax < d (rae d
MOYKHO TPEACTAaBUTh B BUJIE CTENIEHU C OCHOBAaHUEM a);

- IPUBOANTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTEHUIIIETO TPUTOHOMETPUIECKOTO
ypaBHEHMs BUJA: Sin X =a, cos X =a, tgX = a, ctg X = a, TJe a — TabIu4HOoe
3HaYeHHE COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (QYHKIIHH.

B noBceHeBHOM KU3HU U ITPU U3YUEHHUH JPYTUX MPEIMETOB:

- COCTABJIATH U peIlaTh YPaBHEHUS U CUCTEMbI YPAaBHEHHUI TIPU PEIIICHUT
HECJIOKHBIX MPAKTHYECKUX 3a7a4

- C60600HO onepuposamov NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, PAGHOCUTIbHbLE
YPAaGHeHUs U HepaseHCmed, ypasHeHue, AGNAIueecs Cle0Cmeuem Opy2o2o

- PemaTh panmonaneHble, HoKa3aTeNbHbIE U JIOTapU(pMHUUECKHe
YPaBHEHUs U HEPABEHCTBA, IPOCTEUILNE UPPALIUOHAIIBHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI,

- HCIIOJIb30BaTh METO/IbI PELICHUS YPABHEHUN: IPUBEACHUE K
BUly «(IIPOU3BEJICHUE PABHO HYIIO» WU «4ACTHOE PABHO HYIIO»,
3aMeHa [EPEMEHHBIX;

- HCITIOJIb30BaTh METOJl HHTEPBAJIOB ISl PEIICHUs HEPABEHCTB;

- CTOJIB30BATh TpapUUECKUil METO 1T TPUOITHKEHHOTO
pelIeHns] ypaBHEHH 1 HEPABEHCTB;

- 1300pakaTh Ha TPUTOHOMETPUUECKON OKPY>KHOCTH MHOXECTBO
pelIeHni TPOCTEUIUX TPUTOHOMETPUIECKUX YPABHEHHN U
HEPaBEHCTB;

- BBINIOJIHATH OTOOp KOpHEN ypaBHEHUH WK peLIeHUi
HEPaBEHCTB B COOTBETCTBUMU C JJOIIOJHUTEIBHBIMU YCIOBUSMHU U
OTPAaHUYECHUSIMH.




VpasHenusl, ypasHeHUsl, PA6HOCUTbHBLE HA MHONCECHEEe, PABHOCUNbHbIE
npeoopazosanus ypagHeHull,

- pewiams paszHvle 8UObl YPAGHEHUN U HEPABEHCME U UX CUCTNEM, 8 MOM YUCTe
Hekxomopble ypasHeHus 3-i u 4-u cmenerell, OpoOHO-PAYUOHATIbHYBLE U
uppayuoHaibHvle,

- 0811a0emb OCHOBHLIMU MUNAMU NOKA3AMENbHDIX, JI02APUDMUYECKUX,
UPPAYUOHATLHBLX, CIMENEHHbIX YPAGHEHUl U HEPAGEHCME U CIMAHOAPMHbIMU
Memooamu ux peuwieHutl U NPUMeHAmMs UX npu peuleHuu 3a0a4;

- npumeHams meopemy besy k pewenuio ypasnenuii;

-npumensms meopemy Buema 0ns pewienus Hekomopuvix ypagHeHutl crmeneHu
8bluie 8Mopoll;

- NOHUMAMb CMbICTI MeopemM O PABHOCUTILHBIX U HEPABHOCUTILHBIX
npeoopazoeanusx ypasHeHuu u ymems ux 0OKa3vl8amn,

e1adems Memooamu peuieHus: ypaeHeHull, HepageHcme U Ux cucmem, ymems
8b10UpamMb Memoo peuteHus U 060CHOBbIBAMb CBOLL 8bIOOD,

- UCNONIL308AMb MEMOO UHMEPBALO8 O] peuleHUs HEPABEHCME, 8 MOM YUCILe
OPOOHO-PAYUOHATILHBIX U BKIIOUAIOWUX 8 CeO51 UPPAYUOHATbHBLE BbIPANCEHUS,
- pewiams aneebpaudecKue ypasHenus U HepaseHCmea U ux CUcmemvl ¢
napamempamu aneedpaudeckum u epaguueckum memooamu,

- 81a0emb PA3HLIMU MEeMOOAMU OOKA3AMENbCIEA HEPABEHCNE,

peuiams YpasHeHUs 8 YeablX YUCLax;

- U300paNCamv MHONCECMBA HA NIOCKOCMU, 3a0dsaemble YPaGHeHUsMU,
HEPAGeHCmeamu U uUx CUCmemamis;

- C60000HO UCNONIL308AMb MOACOECMBEHHbIEe NPeoOPA308aHUS NPU PeUeHUU
VPABHEeHUl U cucmem ypasHeHuu

B nosceonesnoii socuznu u npu usyyeHuu Opyeux npeomemos:

- cocmasnsaims U peuams ypaeHeHus, HepaseHCcmad, ux CUCmeMbl NPy peuleHuu
3a0ay Opyaux y4eOHvIX NPpeoMemos;

- 8BINOJIHAMb OYEHK)Y NPABOON0000USs pe3yTbmMAamos, NOLYYAeMblX NPU petleHUuu
PA3IUUHBIX YPAGHEHULL, HEPABEHCME U UX CUCIEM NPU peulenul 3a0ay Opyaux
VUeOHbIX NPeOMemos,;

COCMasAms U peuams YPasHeHus: U HePaAeeHCmea ¢ napamempamu npu
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

- cocmasnsims ypasHeHue, HepageHCcmeo Ul Ux CUCMemMy, ONUCLIBarujue
DEeAnvbHyI0 CUMyayuio Uil NPUKIA0HYIO 3a0a4iy, UHMEPNpemupo8ams noay4eHHbvle
pe3yavmamal;

B noBceaHEBHOM KU3HU U IPU U3YYCHUHU APYTHX YIEOHBIX
IIPEIMETOB:

- COCTaBIIATh U PEIIATh YPABHEHHUsI, CACTEMbl YPABHEHUHN U
HEpaBEHCTBA IIPU PELICHUH 3a1a4 IPYTUX YU€OHBIX IPEIMETOB,;
- CII0JIb30BaTh YPaBHEHHUs U HEPABEHCTBA JUJIS IOCTPOEHUS U
UCCJICIOBAHMSI IPOCTEUIINX MaTEMaTUYECKUX MOJENIEH
peaNbHBIX CUTYALMI WIK NIPUKIIAIHBIX 3a/1a4;

- YMETb UHTEPIPETUPOBATH NOJyYEHHBIN IIPYU PEILICHUN
YPaBHEHUsI, HEPAaBEHCTBA MJIM CUCTEMBI PE3yJIbTaT, OLICHUBATh
€ro MpapoNoA001e B KOHTEKCTE 3a/laHHON peallbHOW CUTyalluu
WJIM TIPUKIJIQJHON 3a1a4u.

-Cc800600HO onpedensimb mun u 8bl0UPaAMsd MEmoo peuleHusl
NOKA3aMeNbHbIX U 102apUdhMuyecKux ypasHeHull u HepaseHcms,
UPPAYUOHAILHBIX YPAGHEHUU U HEPABEHCMS,
MPULOHOMEMPUYECKUX YPABHEHUN U HEPABEHCME, UX CUCTEM,
- C8000OHO pewams cucmembl TUHENHbIX YPAGHEHU,

- pewiams OCHOBHble MUNbl YPAGHEHUI U HEPABEHCME C
napamempamu,

- NpUMeHAmMb Npu pewieHuu 3a0ad Hepagencmea Kowu-
bynaxoeckoeo, bepnynnu,

- UMems npeodcmasiienue 0 HepaseHCmeax Mexicoy CpeoHUMU
cmenenHbIMU




- UCNOIB308AMb NPOZPAMMHYBLE CPEOCMBA NPU PeUleHUU OMOeNbHbIX KIACCO8
VpasHeHull U Hepagencmae

OyHKIUU

- OnepupoBaTh Ha 6a30BOM YPOBHE NOHSATUSMH: 3aBUCUMOCTb BEJINYHH,
(GyHKLUSA, apTyMEHT U 3HayeHHue QyHKINHU, 00JIaCTh ONPEAEICHUs 1 MHOKECTBO
3HaYeHU! PyHKUIUH, rpaduK 3aBUCUMOCTH, rpaduK GyHKINUU, HYIU PYHKINH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HAa YMCIOBOM IIPOMEXKYTKE,
yOBbIBaHHE Ha YHCIOBOM MPOMEXKYTKE, HAauOOJIbIIIee 1 HAMMEHbIIIee 3HAUCHUE
(GYHKLNHU HAa YMCIOBOM IIPOMEXYTKE, epuoandeckas (QyHKIUs, IEPUOL;

- OTepUpOBaTh Ha 0A30BOM YPOBHE MOHATHAMMU: IpsMasi U oOpaTHas
IPONOPLHUOHATIBHOCTD JMHENHHAs!, KBaIpaTU4Has, orapupMudeckas 1
nokasareibHas (YHKIMH, TPUTOHOMETPHYECKUE (PYHKIIUY;

- pacro3HaBaTh I'paMKy 3J€MEHTapHBIX (PYHKIMI: MPsIMO U 00paTHON
POTIOPIMOHATBHOCTH, JIMHEHHOHN, KBaIPaTUIHOM, JTOTaprU(PMHUIECKON U
HOKa3aTeabHON (PYHKIUM, TPUTOHOMETPUYECKUX (PYHKIIHIA;

- COOTHOCHTD T'paMKH 3JIeMEHTapHBIX (QYHKIUI: PSMON 1 00paTHOM
PONOPLHUOHATIBHOCTH, JTMHEHHOMN, KBapaTUYHOM, JorapupmMuyecKoi 1
NOKa3aTeIbHON (PYHKINI, TPUTOHOMETPUYECKUX QYHKIUH ¢ hopMyTamu,
KOTOPBIMH OHM 33J1aHbl;

- HAXO/IUTh 110 TpapuKy MPUOIIHKEHHO 3HAYCHUS! PYHKIIUH B 3aJaHHBIX TOYKAX;
- olpeneNsATh 1o rpaduKy cBoicTBa GyHKINHU (HYJIH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA, TPOMEKYTKH MOHOTOHHOCTH, HaHOOJIbIIIE M HANMEHBIITHE
3HAueHUs U T.11.);

- CTPOUTH 3CKU3 rpaduka pyHKINHU, YIOBIETBOPAIOIIEH IPUBEIEHHOMY HAb0Opy
yCIOBUH (IPOMEXYTKHU BO3pacTaHus /yObIBaHHs, 3HaUEHUE (DYHKIIUH B 3aJJaHHOMN
TOYKE, TOUYKH SKCTPEMYMOB U T.1.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

- OTIPENIENSATh MO TpaduKaM CBOMCTBA PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH
(HauOobIIMe U HAMMEHbIIINE 3HAUEHHs, TPOMEKYTKH BO3pacTaHUs U YObIBAaHUS,
POMEKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);

- HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOM
CUTYaIHH
- Braoemuv nonamuamu: 3a6UCUMOCMb 8eIUYUH, PYHKYUS, APSYMEHM U 3HAYEHUE
@dynKkyuu, obnacms onpeoeneHus U MHONCeCme0 3HAUeHUll QYHKYUlU, epaghux
3asucumocmu, epagux GyHKyuu, Hyau QYHKYUU, npoMedcymru
3HAKONOCMOAHCMEA, 803PACMAHUE HA YUCTO80M NPOMEdICYMKe, YOblieanue Ha
YUCIOB0M NPOMeEdCYmKe, Haubolbuiee U HauMeHbUlee 3HaYeHue PYHKYuU Ha

- OnepupoBaTh MOHATUAMU: 3aBUCUMOCTb BEJTHYUH, (QYHKIIHA,
apryMeHT U 3HaueHue QyHKIMH, 00JIaCTb ONpeAeIeHUs U
MHOECTBO 3HaUCHHUH (HYHKIMH, TpaUK 3aBHCUMOCTH, rpaduk
GbyHKLINY, HYTU QYHKLIUH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA,
BO3PACTaHME Ha YHCIOBOM IPOMEXKYTKE, YObIBaHHE HA
YHCIOBOM ITPOMEXYTKE, HAanOOJIbIIIEe U HAUMEHbIIEe 3HAUYCHHUE
(GYyHKIMU Ha YHCIOBOM MPOMEXKYTKE, Epuoandeckas QyHKIHS,
NEepUoJl, YUeTHAs U HeueTHasl (PyHKLIUY;

- OTIEPUPOBATH MOHATUSAMH: MIPsIMast U OOpaTHas
IIPONOPLUOHAIBHOCTD, JTMHEWHAsA, KBa[paTUYHas,
JorapupMuUecKas v moxkasareiabHas (QyHKIIHH,
TPUTOHOMETPHUECKUE (PYHKIUHY;

- OTIpE/IEISATh 3HaYCHNE (PYHKITUH 110 3HAYCHHUIO apTyMEeHTa MpH
pasnYHbIX crioco0ax 3afaHus QyHKINU;

CTPOUTH TpapUKH U3YICHHBIX (PYHKITUI;

- OIMCHIBATh IO IpaduKy U B MPOCTEHIINX CiIydasx 1o Gpopmyie
MOBEJICHHE U CBOMCTBA (D)YHKIIMIA, HAXOJUTD MO TpapuKy
¢GyHKLIMN HAaUOOJbIINE U HAMMEHBIINE 3HAYECHUS;

- CTPOUTH ACKU3 rpaduka PyHKLINHU, YIOBIETBOPSAIOIIEH
NPUBEJICHHOMY Ha0OpY yCIOBUH (IIPOMEXKYTKH
BO3pacTaHus/yObIBaHUs, 3HaUeHHE (PYHKLINHU B 3aJaHHOU TOUKE,
TOYKH SKCTPEMYMOB, aCUMIITOTHI, HYIH QYHKIUH U T.11.);

- pemaTh ypaBHEHMs, IPOCTEHIINE CUCTEMBI YPABHEHUH,
UCMOJb3Ys CBOMCTBA (PYHKIUI U UX TpaHKOB.

B noBceiHEBHOM )KM3HU U NIPU U3YUEHHUH JIPYTHX YUEOHBIX
IIPEIMETOB:

- OIPEIENATh [0 rpapuKaM U UCIIONIb30BaTh ISl pEIICHUs
IIPUKJIAIHBIX 3a7]a4 CBOICTBA peaJIbHBIX MIPOLIECCOB U
3aBUCUMOCTEH (HanOOIbIINE W HANMEHBIINE 3HAYCHHUS,
MIPOMEXYTKH BO3pACTaHMsI U YOBIBAaHUS (PYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, ACUMIITOTHI, IEPUOJ U T.I1.);

- HHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYAIlMU;0NpeAesaTh o rpadukam mpocrenime
XapaKTEePUCTUKH MEPUONIECKUX MPOLIECCOB B OMOJIOTHH,




YUCTI080M NPOMENCYMEKE, NePUOOULECKAsT PYHKYUS, NEPUOO, YeMHAsL U HeYemHAs.
@dyHKYUU; YMemb npUMeHAMb dMU NOHAMUS NPU peuleHuU 3a0a4;

--671a0emb NOHAMUEM CIMeNneHHAas QYHKYUA, CMpoumy ee epapux u ymems
NPUMEHAMb CBOUCMBA CIMENEeHHOL PYHKYUU NPpU peuleHuu 3a0a4;

- 811a0emb NOHAMUAMU NOKA3AMENbHASL PYHKYUS, IKCNOHEHMA,; CIMPOUMb UX
epaguku u ymems NPpUMeHAMs CE0UCMBA NOKA3AMENbHOU (DYHKYUU NPU peuleHuy
3a0au;

- g1ademsb NOHAMUEM J102apu@dmuueckas QyHKYyus, cmpoums ee epagux u ymems
APUMEHAMb CEOUCNEA N02APUPDMULECKOU DYHKYUU NPU peuleHuy 3a0al,
e1adems NOHAMUAMY MPUSOHOMempudecKue QYHKYuy, Cmpoums ux epaguxu u
YyMemb NPUMEHAMb C80UCMEA MPULOHOMEMPUYECKUX QYHKYUL NPU peueHul
3a0au, 81ademsv noHAmMuUeM 00paAmMHAs PYHKYUs;, NPUMEHAMb IMO NOHAMUE NPU
peuieHuu 3a0a4,

- NPUMEHAMb NPU peueHUU 3a0ay C80UCMBA QYHKYUU: YemHOCMb,
nepUOOUUHOCb, 02PAHUYEHHOCb,

- NPUMEHAMb NPU peueHul 3a0a4 npeoopazoeanus epagduros QyHKyuil;

- 811a0emb NOHAMUAMU YUCT08ASI NOCTIE008AMENLHOCMb, apupmemuyeckas u
2eomMempuieckas npocpeccusi;

- NPUMEHSIMb NPU PeleHUU 3a0ay C80UCMEa U NPUSHAKU apUPMemuiecKol u
2eoMempuiecKou npospeccull.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux yueOHwvix npeomMemos:

- onpeodenamov no 2papuKam u UCNOIb308AMb 01 peuleHus: NPUKIAOHbIX 3a0ay
CBOUICMBA PeabHbIX NPOYECcos8 U 3asucumocmeti (Hauboabuiue U HaumMeHbuiue
3HAUeHUsl, NPOMEI’CYMKU 803PACMAHUS U YObIBAHUSL PYHKYUL, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMAMOMbL, MOYKU nepe2udba, nepuoo u m.n.);

- UHMEPNPemUpPo8ams C8OLCMEA 8 KOHMEKCHe KOHKPEeMmHOU NPaKmuiecKoll
cumyayuu,;

- onpedenamo no pagukam npocmeriviue XapaKmepucmuKu nepuoOUYecKux
npoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMNAUmMYOa,
nepuoo u m.n.)

HSKOHOMUKE, MY3BIKE, PAJAHOCBS3H U Jp. (AaMILTUTY/Ia, IEPUOJ 1
T.I1.)

Brademwv nonsimuem acumnmomsi u ymems e20 npuMeHsms npu
peuwieHuu 3a0a4,

- NpUMEHSIMb MemoObl PeuenUs NPoCMetuux
oughpepenyuanvrvlx ypasHeHull nepeoo u 6Mopo2o NOPsOKo8

OJeMeHTHI
MaTeMa-
THYECKOTO
aHaau3a

- OnepupoBaTh Ha 0230BOM YpOBHE NOHSTUSIMU: TPOU3BOIHAS (YHKIIMHU B TOUKE,
KacaTeJbHas K rpaduky QpyHKINH, TPOU3BOIHAS (PYHKINH;

- ONPENENATh 3HaU€HUE MPOU3BOAHOMN (QYHKIIMH B TOUKE 110 H300pakKEeHUIO
KacaTeJIbHOH K TpaduKy, MIPOBEJCHHOI B 3TON TOUKE;

- pemaTh HECJIOKHBIE 3a7ja4X Ha IPUMEHEHHE CBSI3H MEXKIY MPOMEXKYTKaMU
MOHOTOHHOCTH U TOYKaMHM IKCTpeMyMa (PYHKIIMH, C OJJHOH CTOPOHBI, U

- OnepupoBaTh NOHATUSAMU: TPOU3BOJHAS PYHKIIMH B TOUKE,
KacaTenbHast K rpaduky QyHKIUH, TPOU3BOIHAS (PYHKIUH;

- BBIYHMCIISATH IPOU3BOIHYIO OJIHOWJIEHA, MHOTOUJIEHA,
KBaJ[PaTHOT'O KOPHS, IPOU3BOAHYIO CYMMbI (D)YHKIIUH;

- BBIYHCIISATH IPOU3BOIHBIE dJIEMEHTAPHBIX QYHKIUN U UX
KOMOWHAIIHM, UCTI0JIb3Ysl CIIPABOYHbIE MaTepUAJIbI;




MPOMEKYTKAMU 3HAKOIIOCTOSIHCTBA U HYJISIMH IPOW3BOJIHOM 3TON PYHKIIMH — C
JpYroi.

B noBceHEBHOM KU3HU U NIPU U3YYCHUH JIPYTUX MTPESIMETOB:

- IOJIB3YSICh TpaKaMK, CPAaBHUBATh CKOPOCTH BO3pacTaHus (pocra,
MOBBIIICHUS, YBEJIMUEHUS U T.I1.) HJIU CKOPOCTH YOBIBAaHUS (T IeHUS, CHIKEHUS,
YMEHBIICHHUS U T.I1.) BEJIMYMH B PEATbHBIX IPOIIECCcax;

- COOTHOCHTH IpapriKu peabHBIX MPOIIECCOB M 3aBUCUMOCTEH C X OIMHCAHUSIMU,
BKITIOYAIOIUMH XapaKTEPUCTHKH CKOPOCTH U3MEHEeHHS (OBICTPBIN pOCT, IJIaBHOE
MOHUXEHUE U T.I1.);

- UCTIOJIB30BATh TPAPUKH PEATHHBIX MPOIECCOB ISl PEIICHHS HECIIOKHBIX
MPUKIAIHBIX 337249, B TOM YHCIIE ONpeness mo rpaduKy CKOpOCTh X0/1a
npoiiecca

- Braoemu nonamuem 6eckoHeuno youlearowas 2eoMempuieckds npocpeccus u
YMemb NPUMEHAMb €20 NPU peuleHul 3a0ay;

- NPUMEHAMb OJis peuleHuUs 3a0ay meopuro npeoesios;

- 61a0emv NOHAMUAMU DECKOHEUHO DOoNbuiUe U OECKOHEUHO MAlble YUCTOBbLE
noC1e008amenrbHOCMU U YMemb CPABHUBAMb DECKOHeUHO boabuiue U OeCKOHeUHO
Manvle nociedo8amenibHOCHU,

- 811a0emb NOHAMUAMU. NPOUZBOOHASL (DYHKYUU 8 MOUKe, NPOU3BOOHAs (DYHKYUL,
- BLIYUCTIAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYUL U UX KOMOUHAYUILL,
uccneo008amy YHKYuY Ha MOHOMOHHOCMb U IKCIPEMYMbL;

- cmpoums 2paguKy u NPUMEHIMb K PEeUeHuro 3a0a4, 8 mom 4ucie ¢
napamempom;

- 61a0emb NOHAMUEM KACAMENbHAsL K 2PAPUKY DYHKYUU U yMemb NPUMEHSMb
€20 npu peueHuu 3a0ay,

- 611a0enb NOHAMUSAMU NEPEO0OPA3HAS PYHKYUS, ONPEOeeHHbLIL UHMESPAL;

- npumensimo meopemy Hotomona—Jletibnuya u ee cnedcmeusi 0is peuileHus
3a0au

B noeceonesnotl scusnu u npu uzyuenuu Opyeux yueOHwvix npeomMemos:

- peuams npuKIaousle 3a0adu U3 OUoI02UU, GUUKU, XUMUU, IKOHOMUKU U
Opyaux npeoMemos, Céa3aHHble ¢ UCCIe008aAHUEM XAPAKMEPUCTIUK NPOYECCO8,
UHmMepnpemupo8ams NOJIYUeHHble Pe3YIbmambl

- UCCIIEI0BATh B MPOCTEHUIINX ClTy4yasiX (yHKIUN Ha
MOHOTOHHOCTb, HAXOAUTH HAaHOOJBIINE U HAUMEHBIIINE
3Ha4YeHUs1 PYHKUUH, CTPOUTH Ipa)Ki MHOTOUJIICHOB U
IPOCTEHINNX palMOHANBHBIX (QYHKIUI C HCIIOIb30BAaHHEM
anmapaTa MaTeMaTH4eCcKOro aHaln3a.

B moBceTHEBHOM )XKU3HU U NIPU U3YYCHHUH IPYTHX YICOHBIX
MPEMETOB:

- pemaTh NPUKJIATHBIC 33]a491 U3 OUONIOTHUH, PU3UKH, XUMHUH,
OKOHOMHKH U JAPYTHX MPEJAMETOB, CBI3aHHBIC C UCCIICIOBAHUEM
XapaKTePUCTHK PeaTbHBIX MPOIECCOB, HAXOXKICHHEM
HaMOOJIBIIINX U HAMMEHBIIUX 3HAYCHHUI, CKOPOCTH U YCKOPEHUS
U T.IL;

- HHTEPIPETUPOBATH MOJYUCHHBIC PE3YJIbTATHI

- c60000HO 61A0eMmb CMAHOAPMHBIM ANNAPAMOM
MAMeMamuyecko20 aHanu3a 0Jisi 6bIYUCTEHUsL NPOU3BOOHBIX
@DYHKYUU 0OOHOU NepemMeHHOl,

- CB0OOOHO NPUMEHAMb ANNAPAM MAMEMAMUYECKO20 AHANU3A
OJ18 UCCNeO08AHUA PYHKYULL U NOCMPOEHUs 2PAPUKO8, 8 MOM
yucie ucciedo8anusl Ha GbINYKIOCHb,

- onepuposamsv NOHAMuUeM nepeooopa3Hou hyuKyuu OJis
peulerus 3a0au;

- 081a0emb OCHOBHLIMU c8edeHUAMU 00 unmezpane Horomona—
Jletibnuya u e2o npocmeiuux npuUMeHeHusIX,

- Onepupo8ams 6 CMAaAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU
BbICULUX NOPSIOKOB,

- yMemb npuMeHams Npu peuleHuu 3a0ay ceolucmed
HenpepuLEHbIX (DYHKYULL

- yMemb NpuMeHams Npu peuleHuu 3a0ay meopembl
Betiepwmpacca,

- yMemb 8bINOHAMb NPUOTUNCEHHbLE BbIYUCTIEHUs (MemMOObl
peuenus ypasHeHul, 8bl4UCIeHUS ONPeOeNeHHO20 UHMeSPana);
- yMemb NPUMeHAMb NPULONCEHUE NPOUBOOHOU U
onpeoeneHHo20 UHmezpana K peueHuro 3a0a4 ecrmecmeo3Hanus;
- 81a0emsb NOHAMUAMU BMOPAS NPOU3BOOHAS, BLINYKIOCHb
epagura pyHKkyuu u ymems ucciedo8ams QyHKYuo Ha
BbINYKIOCHIDb




Cratuc-
THKa U
Teopus
BEpOSIT-
HOCTEI,
JIOTHKA U
KOMOHMHa-
TOpHKA

- OnepupoBaTh Ha 0230BOM YPOBHE OCHOBHBIMH OITUCATEIHLHBIMH
XapaKkTEepUCTUKAMH YHCIIOBOTO Habopa: cpenHee apudMeTuieckoe, MeuaHa,
HanOOJIbIIICEC U HAUMCHBIIICE 3HAUCHNS,

- OnepupoBaTh Ha 0A30BOM YPOBHE MOHITHSAMU: YaCTOTA U BEPOSTHOCTh
COOBITHSI, CITyJaiHBIN BBIOOP, OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH;

- BBIYHCIISITH BEPOSTHOCTU COOBITHIA HA OCHOBE TOJICUETa YHCIIa HCXOIOB.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

OIICHUBATh U CPABHHUBATH B MPOCTHIX CIIyYassX BEPOSATHOCTH COOBITHIA B peallbHOM
JKHU3HU,

- YUTaTh, COTMIOCTABIISITH, CPABHUBATH, HHTEPIPETUPOBATH B TIPOCTHIX CIyUdasx
peanbHbIC JaHHBIE, MPECTABICHHBIC B BUE TaOHII, JUarpaMm, rpaukoB

- Onepuposams 0OCHOBHbIMU ONUCAMENbHBIMU XAPAKMEPUCTNIUKAMU YUCTOB020
Habopa, NOHAMUEM 2eHePalbHAsl COBOKYNHOCb U 8blOOPKOT U3 Hee,

- OnepupoBamsb NOHAMUAMU: YACMOMA U 8EPOSAMHOCHb COOLIMUS, CYMMA U
npoussedeHue 8eposmHOCmell, BbIYUCTAMb 8EPOSIMHOCIU COOLIMULL HA OCHOBE
noocyema 4ucia ucxo008,

- 811a0emb OCHOBHLIMU NOHAMUAMU KOMOUHAMOPUKU U YMEMb UX NPUMEHAMb NpU
peuieHuu 3a0a4,

- umemnb npedcmasierue 06 0CHOBAX MeopUl 8ePOSMHOCIE;

umMems npeocmasieHue 0 OUCKPEMHbIX U HENPEPLIBHBIX CYUAUHBLX BETUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCIU CILYYAUHBIX GeIUYUH;

- UMemb npeodcmasienue 0 MamemMamuyeckoM OHCUOAHUU U OUCNePCUlU
CILYYAUHBIX BEIUYUH,

- UMemb NPeoCmasienue 0 COBMECMHBIX PACNPEOeNIeHUAX CIYUAUHBIX GeIUYUH,

- NOHUMAMb CYMb 3AKOHA DONLUUX YUCET U 8bIOOPOUHO20 MemOo0a UsMepeHus
geposimHocmel;

- UMemb npeodcmasienue 0 HOPMAaIbHOM PACHpedeseHUn U NPUMEPAX HOPMAIbHO
PACNPeOeNeHHbIX CLYYAUHBIX 6eUYUH,

- UMemb npeocmagienue 0 Kopperayuu CyuatHblX eTUYUH.

B noseceonesHoll scusHu u npu u3yHeHuu Opyeux npeomemos:
- BLIYUCTSAMb UTU OYEHUBAMb BEPOSIMHOCHU COOLIMULL 8 PEANbHOU HCUSHU,
- 8b1OUPaAMb MEMOObl NOOX005AUEe20 NPeOCMAasieHUs U 00pAbOMKU OAHHBIX

- UMeTh TipeaicTaBiIeHNne O TUCKPETHBIX U HEMPEPBIBHBIX
CIIy4aifHbIX BETMYMHAX U PaCHpeesICHUsX, O HE3aBUCUMOCTHU
CIIyYalHBIX BEJIUYMH;

- IMETh IPEJICTABICHUE O MATEMAaTHYECKOM OKUJAHUU U
JCTIEPCUU CITyYaiHbIX BEIUYHH;

- IMETh IPEJICTaBICHUE O HOPMAJILHOM paclpe/esIeHuu U
pUMEpax HOPMAJIBHO paclpeieIeHHBIX CITyYaliHbIX BEINYHH;
- IOHUMATbh CYTh 3aKOHA OOJILUINX YHCEN U BBIOOPOYHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEH;

- IMETh IpeJIcTaBiIeHne 00 yCIOBHON BEPOATHOCTH U O MOJHON
BEPOSTHOCTH, IPUMEHSTh UX B PELICHUH 33/1a4;

- IMETh IIPEJICTABICHHUE O BaKHBIX YaCTHBIX BUJIAX
pacripesieieHuil 1 TPUMEHSTh UX B PEIICHUHU 3a71ay;

- IMETh IPEJICTABICHNUE O KOPPETSIUH CITy4yaiiHbIX BEIMYUH, O
JIMHENHOM pPEerpeccum.

B noBceiHEBHOM XKM3HU U MIPU U3YYEHHUH JIPYTHX MPEIMETOB:

- BBIYUCIIATH WM OLIEHUBATH BEPOSITHOCTU COOBITHI B peaIbHOM
JKU3HU;

- BEIOMPATH TOJXOISAIINE METO/IBI IPEICTABICHUS U 00padOTKH
JAHHBIX;

- YMETh pelIaTh HeCJIOXKHBIE 33/1a41 HA MPUMEHEHHUE 3aKOHA
OOJIBLIIMX YHCEI B COL[MOIOIUH, CTPaXOBAHUH,
3IpaBOOXpPaHEHNHU, 00ECTIeUeHUH 0€3011aCHOCTH HACEICHUS B
Ype3BBIYANHBIX CUTYAIIHIX

- uMems npeocmasienue 0 YeHMpAaibHOU NpedebHol meopeme;
- uMems npedcmasienue 0 6blOOPOUHOM KOIDGuyuenme
Koppenayuu u TUHeUuHoU pecpeccuu,

- uMems npeodcmasgienue 0 Cmamucmu4eckux Sunome3ax u
npogepKe CMamucmuyecKol 2unome3ssl, 0 CMamucmuKe
Kpumepus u ee yposHe 3Ha4uUMOCmu,

- UMemb nPeoCcmasiienue 0 CA3U IMIUPULECKUX U
meopemuyecKux pacnpeoenenull;

- uMems npeocmasienue 0 KoOUpo8aHuu, O80UYHOL 3aNUCH,
080OUYHOM Oepese;

- 81a0emb OCHOBHLIMU NOHAMUAMU Meopuu 2pagos (epagp,
sepuiuna, pebpo, cmeneHb epuLUHbL, NYMb 6 epage) u ymems
NPUMEHAMb UX NPU peuleHUU 3a0ay,




- UMemsb npeocmasieHue 0 0epesvbsIx U ymems NPUMeHAmMyb npu
peutenuu 3a0ay;

- 871a0emb NOHAMUEM CEA3HOCMb U YMemb NPUMEHAMb
KOMNOHEHMbL CESI3HOCHU NPU PeuleHUul 3a0ay;

- yMemb 0Cywecmsisims nymu no peopam, ooxoovl pedep u
eepuiun epagha;

- umMems npeocmasienue 00 UNEPOBOM U CAMUTLINOHOBOM NYMU,
umMems npeocmasieHue 0 mpyoHOCmu 3a0ayu Hax0HCOeHUs
2aMUILMOHO8A NYMU,

- 671a0emb NOHAMUAMU KOHEYHbLE U CHeMHblE MHONCeCMEd U
YyMemb ux npuUMeHAms NPU peuleHuu 3a0ay;

- yMemb NPUMEHsIMb Memood MAmemMamudecKol UHOYKYUu,
ymMemb npumensams npunyun /upuxie npu pewenuu 3a0ay

TekcToBbIE
3a7a4u

- Pemiate Hec10)KHBIE TEKCTOBBIE 33/1a41 Pa3HBIX THIIOB,

- QHAJIM3UPOBATh YCIOBHUE 33a4H, IIPH HEOOXOJUMOCTH CTPOUTH JUIS €€
pELIeHUs] MAaTEMaTUYECKYIO MOJIEITb;

- MOHUMATh U UCTIOJB30BaTh I PEIICHHS 3a]jaui HH(OpMAaIHIo,
IPE/ICTaBICHHYIO B BHJIE TEKCTOBOW M CUMBOJIBHOM 3aIMCH, CXEM, TaOuIl,
Iuarpamm, rpaukoB, pUCYHKOB;

- IEHICTBOBATH 110 AJITOPUTMY, COJIEPKALIEMYCS B YCIIOBHH 3a/1a4H;

- UCTIOJIH30BATh JIOTUYECKHUE PACCYKICHUS TPU PEIICHUH 3a]1a4H;

- paboTaTh ¢ U30BITOYHBIMH YCIIOBHSIMU, BBIOMpAs U3 BCel MHpOpMaluy,
JTAaHHBIE, HEOOXOIUMBIE JIJTsl PEIICHHS 3a/1a9H;

- OCYILECTBJISATh HECTIOKHBIN 1epe0op BO3MOXKHBIX PELICHUH, BBIOUpast U3 HUX
ONITUMAIIEHOE TIO KPUTEPHSIM, CPOPMYIIUPOBAHHBIM B YCIIOBUH;

- QHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUYEHHbIE PEIICHUS B KOHTEKCTE
YCITIOBHSA 33]]auM, BBIOMPATh PELICHUs, HE TPOTHBOPEYAIEe KOHTEKCTY;

- pemarth 3aJa4u Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE€3/0K U T.I1.;

- pemarth HECIIOKHBIC 3aa4H, CBS3aHHBIC C TOJICBBIM y4acTHEM BO BIIaJICHUH
bupMoii, TpeAnpUsATHEM, HEJBU)KUMOCTBIO;

- pemaTtp 3a7a9u Ha MPOCTHIE MPOIEHTHI (CUCTEMBI CKUAOK, KOMACCHH) U Ha
BBIYUCIICHHUE CII0XKHBIX MPOLIEHTOB B PA3JIMYHBIX CXEMax BKJIaJI0B, KPEIUTOB U
UTIOTEK;

- pemarh NpakTUYEeCKHe 3aJjauu, TPeOYyIore HCIOIb30BaHNS OTPHULIATEIBHBIX
YHCeII: Ha OIpeIeTICHNne TEMIIEPaTypPhl, Ha ONpe/IeNICHHE TTOJI0KEHHS Ha
BpeMEHHOI ocH (10 Halel 3pbl U Mocie), Ha JBIKEHUE TEHEKHBIX CPEICTB
(mpuxop/pacxoj1), Ha onpeieJIeHIe TITyOHHBI/BBICOTHI U T.11.;

- Pemate 3a1aun pa3HbIX TUIIOB, B TOM YHUCIIE 331a4H
MOBBILIEHHON TPYAHOCTH;

- BBIOMPATh ONTUMAIbHBIA METOJI PELICHUs 3a1a4H,
paccMarpuBasi pa3InuyHble METO/IBI;

- CTPOMTbH MOJIEJIb PELICHUS 3a7a4H, IPOBOIUTH JOKa3aTeIbHbIE
paccyKAeHuUs;

- pewars 3a1auu, Tpedyroue nepedopa BApUaHTOB, IPOBEPKH
yCIIOBUH, BBIOOpA ONTUMAIBHOIO PE3yJIbTaTa;

- aHAJIM3UPOBATh U UHTEPIIPETUPOBATH PE3YIbTAThHI B KOHTEKCTE
YCIIOBUS 33J]a4i, BEIOWpATh pElIeHUs, HE IPOTHUBOpEYalIie
KOHTEKCTY;

- IEPEBOJIUTH IPU PELLIEHUH 334a4u UHPOPMAIUIO U3 OJTHOM
(bopMBI B IpYTYI0, UCIIOJIB3YsI TPH HEOOXOAMMOCTH CXEMBI,
TabJInLbI, rpaduKH, TUarpaMMBbl;

B noBce1HEBHOM )KM3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

- pemaTh NPaKTUUYECKUE 3aJ1a4M U 3aJJa4M U3 IPYTUX IPEeIMETOB




- ACTIOJIb30BATh MOHATHE MacIITada JIyIsl HaXOXKJIEHUS PACCTOSIHUM U JUTUH Ha
KapTax, IUIaHaX MECTHOCTH, TIaHaX MMOMEIICHHA, BRIKPOWKaX, Py paboTe Ha
KOMIIBIOTEPE U T.1I.

B noBceiHEBHOM KU3HU U TIPU U3YYCHHUHU JAPYTHX MPEAMETOB:

- pelaTh HECIOKHBIE MPAKTUYECKUE 3aa9d, BOSHUKAIOIINE B CUTYAIIHSIX
MIOBCEHEBHOM KU3HU

- Pewwamo pasHule 3a0a4u no8bluleHHOU mpyOHOCU,

- AHATU3UPOBAMD YCII0BUE 3A0AUU, BbLOUPATb ONMUMATILHBIN MEMOO PeuleHUs
3a0aqu, paccmMampusds pasiuiuHbvle Memoobl, - CHMpoOUms MOOelb peuleHUs
3a0a4u, NPo8oOUMb 0OKA3AMENbHbLE PACCYHCOCHUS. NPU PeUleHUU 3a0aYl;

- pewiams 3a0aqu, mpebyrowue nepebopa 6apuanmos, NPOEepKu YCiosull,
8b100pa ONMUMATLHOO pPe3yIbmama;

- AHATU3UPOBAMND U UHMEPNPEMUPOBATNY NOJIYYEHHbLE PeUleHUs 8 KOHMEKCme
VCI08USL 3a0ayU, 8blOUPAMb Peuletsl, He NPOmugopedajue KOHMeKcmy;,

- nepesooums Npu peueHuu 3a0ayu UHGoOpMayuro U3 0OHoU Gopmul 3anucu 8
Opy2yio, UCNONb3YSL NPU HeOOXOOUMOCIU CXembl, Madauysl, 2papuxi,
ouazpammol.

B nosceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

- peulamsv NPaKmuyeckue 3a0ayu U 3a0a4u U3 Opyeux npeomemos

I'eomeTpus

- OnepupoBaTb Ha 6a30BOM ypOBHE NOHATUSAMU: TOUKA, PsiMasi, IIIOCKOCTh B
NPOCTPAHCTBE, MAPAJUICITHHOCTD U IEPICHIUKYISIPHOCTD MPSIMBIX M IIIOCKOCTEH;
- pacro3HaBaTh OCHOBHBIE BHJIbIl MHOTOIPaHHUKOB (IpU3Ma, MUpaMuja,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

- n300pakaTh U3y4yaeMble GUTYPHI OT PYKU U ¢ IPUMEHEHHUEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB;

- ienaTh (BBIHOCHBIE) TNIOCKUE YePTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX
¢buryp: BU1 cBEpXy, COOKY, CHU3Y;

- U3BJIEKaTh UH(OPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpax,
NPEJICTaBIICHHYIO Ha YePTeKaxX U pUCYHKaX;

npuUMeHsATh TeopeMy [Iudaropa nmpu BEIYUCIEHUH JIEMEHTOB
CTepeoMeTpuYecKux puryp;

- HAXO/IUTh OOBEMBI U IJIOLIAIU TOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB C
npuMeHeHueM Gpopmyi;

- pacmo3HaBaTh OCHOBHBIE BHJIbI TEJl BpallleHUs (KOHYC, IUIUHD, cdepa U map);
- HAXO/IUTh OOBEMBI U TUIOMIAIN TIOBEPXHOCTEH MPOCTEUIITMX MHOTOTPAHHUKOB H
TEJI BpallleHUs ¢ IPUMEHEHUEM (HopMyI.

B noBceIHEBHOI KU3HU U IPU U3YYSHHUH APYTHX MPEAMETOB!

- OnepupoBaTh NOHATUSAMU: TOUKA, IPAMAasi, IIIOCKOCTh B
IIPOCTPAHCTBE, NapaUIEIbHOCTh U NEPIIEHIUKYISIPHOCTh
IPSIMBIX U IIJIOCKOCTEH;

- IPUMEHSATH JJIs1 peLIeHUs 3a/1a4 TeOMEeTpUUecKe (PaKThl, €cliu
yCIIOBHSI TPUMEHEHMS 3a]JaHbl B IBHOH (opme;

- pemaTh 3aJa4i Ha HaX0XKJIEHUE T€OMETPUUYECKUX BETMYHH 10
o0Opa3iaM Win aJlropuTMam;

- ienath (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB OO BEMHBIX
¢buryp, B TOM 4Kcie pUCOBaTh BUJI CBEPXY, COOKY, CTPOUTH
CEYEHHUs MHOTOTPaHHHUKOB;

- U3BIIEKATh, UHTEPIPETHUPOBATH U MPEOOPA30BHIBATH
nH(pOpMAIHIO 0 TEOMETPUUECKUX (UTYpax, MPEJCTABICHHYIO Ha
YepTexKaAX;

- IPUMEHSATh FreOMeTpUUecKre (PaKThl A peleHus 3a1a4, B TOM
qucJIe MPEANOaraloluX HECKOIbKO IIaroB PEIICHUS;
OMKCHIBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX U TNIOCKOCTEN B
IIPOCTPAHCTBE;

- (hopmynupoBaTh CBOKWCTBA U MPU3HAKH QUTYD;




- COOTHOCHTPH a0CTPaKTHBIE T€OMETPUIECKHE MOHSATHUS U (PAKTHI C peaTbHBIMU
KU3HEHHBIMA O0BEKTaMHU U CHTYAIHSIMHU;

- ACTIOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUCCKHUX QUTYD JUIS
pCIIICHHUs TUIIOBBIX 3a/1a4 MPAKTHUYECKOTO COACPIKAHMS;

- COOTHOCHTb ILJIOMIA/IH TOBEPXHOCTEH TEJl OIMHAKOBOH (POPMBI PA3IMIHOTO
pa3Mmepa;

- COOTHOCHTH 00bEMBI COCYJIOB OJMHAKOBOW (DOPMBI pa3TUIHOTO pa3Mepa;

- OIICHUBATh (JOPMY IPABHIILHOI'O MHOT'OIPAHHHUKA MTOCIIE CITHIIOB, CPE30B U T.II.
(onpenensaTh KOJIMYECTBO BEPIINH, pedep U rpaHel MOTydeHHBIX
MHOTOTPAaHHHKOB)

- Braoemv ceomempuyueckumu NOHAMUIMU NPU PeUleHUU 3a0ay U npo8edeHUl
MaAmMemMamuyeckux paccyicoOeHull,

- CAMOCMOSIMENbHO BOPMYAUPOBAMb ONPeOeieHUsI 2EOMEMPUUECKUX uyp,
8b108U2ANb 2UNOME3bl O HOBbIX CEOUCMBAX U NPUSHAKAX 2e0OMEMPUYUECKUX (hucyp
U 000CHOB8LIBAMb UL ONPOBEP2AMb UX, 0000UAMb UTU KOHKPEMU3UPO8Aamb
Pe3yIbmamyl Ha HOBbIX KIACCAX (ueyp, RPo8OOUNb 68 HECIONCHBIX CLYUASIX
Kaaccugpuxayuio ueyp no paziuiHbiM OCHOBAHUSIM;

- UCCre008ams yepmedicu, BKI0Has KOMOUHayuU ueyp, uzsiekams,
UHmMeEPnPemuposams u nPpeodpa308vbl8ams UHGOpMayLUio, NPeoCmasieHHyI0 Ha
yepmedicax;

- peluams 3a0ayu 2e0MempuiecKo20 coOepHCaAnUsl, 8 MOM YUCTLE 8 CUMYAYUSIX,
K020a aneopumm peuleHust He ciedyem si6HO U3 YCI08US, 6bINOIHAND
Heobxoo0umbvle OJis1 peuteHus 3a0ayu OONOIHUMENbHbLE NHOCMPOEHUS],
UCCNE008aMb 803MOICHOCHb NPUMEHEHUS. MeopeM U PopMYTL OJis peulenus
3a0ay,

- yMemb hopmyauposams u QOKA3bIBAMsb 20OMEeMPUUECcKUe YmeepiHcOeHUs,

- 81A0emb NOHAMUIMU CIMEPeoMempuuL: NPUMa, napaiieienuned, NUpamuod,
mempas’op;

- UMemb NPeOCmasienust 00 aKCUOMAX CIMepeoMempuu U C1e0CMeUsX U3 Hux u
YMemb NPUMEHAMb UX NPU peuleHuu 3a0a4;

- yMemb cmpoums CedeHusi MHO202PAHHUKO8 C UCNONb308AHUEM PA3IUYHBIX
Memooo0s, 8 MOM HUCie U MeMoOad Cled0s;

- UMemb npedcmasierie 0 CKpeuwusawuxcst NPSIMbLX 8 NPOCMPAHCMEe U YMemb
HAxXo0ums Y2071 U pacCmosiHue Mexncoy HUMU;

- NPUMEHSIMb Meopembl 0 NAPAIIeTbHOCIU NPSIMbIX U NIOCKOCMEU 8
npocmpancmee npu peueHul 3a0ay,

- yMemb NPUMEHIMb NapaiielbHoe NPOeKmuposanue 0s u300paxcenus uzyp,

- IOKa3bIBaTh TEOMETPUUECKUE YTBEPKACHUS;
- BJIaJICTh CTAHIAPTHOH Kiaccu(pHUKanneil MpoCTpaHCTBEHHBIX
¢buryp (mupamMusl, IPU3MBI, TApAJIICTICTIUIICb ),

- HAXOJUTh OOBEMBI U TUIONIAIN TOBEPXHOCTEH reOMETPUIECKUX
TN ¢ MPUMEHEHUEM (OPMYIL;

- BBIYHCIIATH PACCTOSIHUS U YTIIBI B IPOCTPAHCTBE.

B noBcenHeBHOM KU3HU U TTPU U3YUEHUH IPYTUX MTPEAMETOB:

- UCTIOJIH30BATh CBOWCTBA FTEOMETPUUECKUX (PUTYD JUIS PEIICHUS
3a/1a4 MPAKTUYECKOT0 XapaKTepa U 3a7a4 U3 IPyrux o0aacTei
3HAaHUH

- Umemw npeocmasnenue 06 akcuomamuieckom memooe;

- 81A0eMb NOHAMUEM 2eOMEMPULECKUE MECMA NMOYEK 8
npocmpancmee u ymemv NPUMeHAMs ux 0I5l peuteHus 3a0ay,

- yMemb npumeHsms OJis peueHust 3a0ay C80UCMEa NIOCKUX U
08Y2PAHHBIX Y2l108, MPEXSPAHHO0 Yald, MeopeMbl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Yed,

- gnadems NOHAMUEM NEPREHOUKYIAPHOE CedeHue NPUMbL U
yMemb NPUMEHsIMb €20 NPU PEeuleHUU 3a0ad;

- uMems npedcmasienue 0 080UCMEEHHOCU NPAGUILHBIX
MHO202PAHHUKOG;

- g1ademsb NOHAMUAMUY YEHMPATbHOE U NAPAJLIETbHOe
NPOEKMUPOBAHUE U NPUMEHSING UX NPU NOCIPOCHULU CeYeHUlL
MHO202PAHHUKO8 MEMOOOM NPOEKYUlL;

- UMenmb nPeoCcmagienue 0 pasgepmKe MHO202PAHHUKA U
Kpamuariuem nymu Ha NO8EPXHOCHU MHO202PAHHUKA,

- UMenmb nPeoCcmagienue 0 KOHUYECKUX CeUeHUsIX,

- uMemb npeocmasienue 0 Kacarwuxcs cghepax u KOMoOuHayuu
men 8paujeHust u ymems npuUMeHsAms ux npu peuleHuu 3a0ad,

- NPUMEHAMb NPU peuleHuU 3a0ay Gopmyny paccmosHus om
MOYKU 00 NAOCKOCMUL,

- gnadems pasHbIMU CROCODAMU 3A0AHUS NPSMOU YDPAGHEHUSMU U
yMemb npUMeHAms Npu peueHuu 3a0ay,

- NPUMEHAMb NPU PeuleHuU 3a0ay U 00KA3AmenbCmsee meopem
BEKMOPHBILL MEMOO U MEMOO KOOPOUHAM,




yMemb npuUMeHAms NepReHOUKYIAPHOCMU NPAMOT U NIOCKOCIU NPU peuleHUU
3a0au,

- 871a0emb NOHAMUAMU OPMO2OHAILHOE NPOEKMUPOBAHUe, HAKIOHHbIE U UX
npoexyul, ymems NpUMeHsims meopemy 0 mpex nepneHOUKyIsApax npu peueHuu
3a0au;

- 81a0emb NOHAMUAMU PACCMOSIHUE MeNCOY PUeypamu 8 Npocmpancmee, oouul
NepReHOUKYIAP 08YX CKPEeWUBAIOWUXCS NPAMBIX U YMemb NPUMEHAMb UX NPU
peuieHuu 3a0a4,

- 811a0emb NOHAMUEM Y20l MeXCOy NPAMOU U NIOCKOCMbIO U YMemb NPUMEHAMb
€20 npu peweHuu 3a0ay,

- 11a0emb NOHAMUAMU O8Y2PAHHBII Y2OIl, Y20l MeXCO) NIOCKOCMAMU,
NepneHOUKYIAPHble NIOCKOCMU U YMEMb NPUMEHSAMb UX NPU PeUleHUU 3a0ay;

- 811a0emb NOHAMUAMU NPU3MA, Napaiiesenuned u NPUMeHams ceoUCmaa
napanieienuneoa npu peuteHuu 3a0ay;

- 811a0emb NOHAMUEM NPAMOY20NbHbLU NAPALIENenUNneo U NPUMEHAMb e20 Npu
peutenuu 3a0ay;

- 81a0emsb NOHAMUAMU NUPAMUOA, BUObI NUPAMUO, INEMEHMbL NPABUNLbHOU
RUPAMUObL U YMEMb NPUMEHSAMb UX NPU PEUEHUU 3A0aY,

- umMems npeocmasierue o meopeme Junepa, NPAsUIbHLIX MHO2OSPAHHUKAX,

- 61a0emsb NOHAMUEM NIOWAOU NOBEPXHOCMEN MHO2OCPAHHUKOS U YMENb
NPUMEHAMb €20 NPU peuleHUuu 3a0ay;

- 811a0emb NOHAMUAMU MeJla 8paueHus (YUIUHOP, KOHYC, wap u cgepa), ux
CeyeHUst U - YyMemb NPUMEHAMb UX NPU PeueHUU 3a0ay,

- 11a0enmb NOHAMUSAMU KACAMeNbHble NPIMbLE U NIOCKOCIU U YMenb NPUMEHSINb
U3 npu peweHuu 3a0ay;

- UMemb NPeoCmasieHust 0 6NUCAHHBIX U ONUCAHHBIX Chepax u ymenbs
NPUMEHAMb UX NPU PEULeHUU 3A0ay,

- 11a0enmsv NOHAMUSAMU 00beM, 0ObeMbl MHO202PAHHUKOS, MeJl 6PAUYEHUS. U
NPUMEHAMb UX NPU PEULeHUU 3A0ay,

- UMems npeocmasienue 0 pazeepmie YUIUHOpa u Komyca, niowaou
NOBEPXHOCU YUIUHOPA U KOHYCA, YMeNb NPUMEHAMb UX NPU PEUeHUU 3a0ay,

- UMemsb npeocmasienue o niowaou cghepsl u ymems NPUMeHAmMsb e20 npu
peuieHuu 3a0a4,

- yMemb peuams 3a0ayu Ha KOMOUHAYUU MHO202PAHHUKOG U Mejl 8PAUeHUS,

- umMemsb npedcmasierue 0 no0ooOUU 8 NPOCMPAHCMEE U YMemb peuams 3a0a4u
Ha omHouweHue 06vemMos u nioujaoell N08epxHocmeti NOOOOHbIX huzyp.

B nosceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

- umMems npeocmasierue 00 akCuomax oovema, npuUMeHams
Ghopmyvl 00beMO8 NPAMOY2OILHO2O NAPATLIENEenUNnedd, NpUMbl
U nUPamuobvl, mempa’opa npu peuleHuu 3a0ad;

- npUMeHsIMmb meopemvl 06 OMHOWEHUSAX 00bEMO8 NPU PeUeHUU
3a0au;

- NPUMEHSIMb UHMeSPA 0I5l BbIYUUCTEHUS 00HEeMO8 U
nosepxHocmetl mei 6paujeHUs, blYUCIeHUS NIOWAOU
chepuneckozo nosica u 00vemMa uapo8o2o Cios;

- UMemb NpeoCmasieHue 0 0BUNCEHUSAX 8 NPOCMPAHCMEE:
napaiieibHOM NepeHoce, CUMMEMPUU OMHOCUMETbHO
NIOCKOCMU, YEHMPANbHOU CUMMeMpUU, N08Opome
OMHOCUMENbHO NPSIMOL, BUHMOBOU CUMMEMPUU, YMenb
NPUMEHAMb UX NPU PEUeHUU 3A0ay,

- UMemsb npedcmasierue 0 NIoWaAoU OPMOSOHANIbHOU NPOEKYULL,
- UMemsb npeocmasieHue 0 MpexepanHom U MHO2OSPAHHOM Yelie
U NPUMEHSMb C8OUCMBA NIOCKUX Y2l08 MHO20ZPAHHO20 Yela npu
peuieHuu 3a0a4,

- uMemv nPeodCmasierusi 0 npeobpazoeanul NOOOOUS,
20MOMemuy u ymems NPUMEHAMb UX NpU peueHuu 3a0ay,

- yMemb pewams 3a0ayu Ha NI0CKOCIU Memooamu
cmepeomempuu;

- yMemb npumMeHsims Qopmyivl 06beM08 npu peueHuu 3a0ay




- COCMABIAMb C UCNOIL308AHUEM CEOUCTE 2e0MEMPULECKUX (hucyp
MamemamuyecKkue Mooenu 0Jis peueHus 3a0a4 NpaKmuyecKo2o xapakmepa u
3a0a4 U3 CMeNCHbIX OUCYUNIUH, UCCTEe008AMb NOTYYEHHbIE MOOeNU U
UHMEPnpemuposams pe3yiomam

Bekropei 1 | - OnepupoBaTh Ha 6a30BOM yPOBHE MOHATUEM JEKAPTOBBI KOOPIUHATHI B - OnepupoBaTh MOHATUSMU JACKAPTOBBI KOOPIUHATHI B
KOOp/Iu- POCTPAHCTBE; MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpPa, PABEHCTBO BEKTOPOB,
HATHI B - HAXO/AUTh KOOPJUHATHI BEPIINH Ky0a U MPSMOYTOJILHOTO Mapajliesienumnesia KOOPJAMHATHI BEKTOPA, YroJ MEX/y BEKTOpaMH, CKaJIsIpHOE
npocTpaH- | - Brademsv noHAmMusMU 6eKMOPbL U UX KOOPOUHAMbL, MPOMU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC BEKTOPHI;
CTBE - yMemb 8bINOHAMb ONePayuU Hao 6eKMoOpamu; - HAXO/IUTh PACCTOSTHHE MEXKIY ABYMS TOUKAMHU, CYMMY
- UCNOIL308AMb CKASIPHOE NPOU3BEOEHUe BEKMOPO8 NPU PEUeHUU 3a0aY, BEKTOPOB U NPOM3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
- NPUMEHAMb YPasHeHUe NI0CKOCMU, QOPMYIY PACCMOAHUS MeHCOy MOUKAMU, BEKTOpaMH, CKAISIPHOE TIPOU3BEICHHUE, PACKIIAIBIBATH BEKTOP 110
YpasHeHue cgepsl npu peueHuu 3a0ay, JIByM HEKOJUIMHEAPHBIM BEKTOPaM;
- NPUMEHSIMb 8EKMOPbLL U MEMOO KOOPOUHAM 8 NPOCMPAHCMEe NPU PeueHUU - 3a]1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME
3a0ayu KOOP/IMHAT;
- pemarhb MpOCTEUIINE 3a]]a4i BBEIEHUEM BEKTOPHOTO Oa3uca
- Haxo0umv 00veM napaiieienunedd u mempasopa, 3a0aAHHbIX
KOOPOUHAMAMU CBOUX BEPULUH,
- 3a0a8ams NPSIMYI0 8 NPOCMPAHCMEe;
- HAXO00UMb PACCMOSIHUE OM MOYKU 00 NIOCKOCHU 8 CUCeMe
KOOPOUHAM, - HAXOOUMb PACCMOSHUE MEAHCOY
CKPeWUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU 8 CUCTIeMe
KOOpOUHam
Hctopus - OnUCHIBaTh OT/ICNBHBIC BHIAIOMINECS PE3YIIbTAThI, TOJyYSHHBIE B XOIE - [IpencraBnsaTh BKJIAJ] BRIAAIONINXCS MATEMAaTHKOB B Pa3BUTHE
MaTEeMaTHKH | Pa3BUTHUSI MAaTEMATUKH KaK HayKH; MaTEeMaTHKHU M UHBIX HAyYHBIX 00JacTel;
- 3HAaTh MPUMEPHI MATEMATUIECKIX OTKPBITHI U UX aBTOPOB B CBSI3H C - MIOHUMATh POJIb MAaTEMATUKH B pa3BUTUHU Poccun
OTEUYECTBEHHOU U BCEMUPHOU UCTOPUEH;
- MOHUMATh POJIb MAaTEMATUKU B pa3BUTUHU Poccun
- Umemwb npedcmasnenue o 8xkiade blOArWUXC MAMEMAMUKOS8 8 PA36UMUe
HAYKU,; - NOHUMAMb POib Mamemamuxuy  pazsumuu Poccuu
MeTto bl - [IpuMeHsITh U3BECTHBIC METOIBI TIPH PEIICHUN CTAH/IAPTHBIX MaTeMaTH4eCKuX | - MIcronb30BaTh OCHOBHBIE METO/IBI IOKA3aTEIbCTBA, IPOBOIUTH
MaTeMaTHKH | 33/1a4;- 3aMeYaTh M XapaKTepPU30BaTh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B JIOKa3aTeIbCTBO M BHITIOIHATE OMPOBEPIKEHHE;

OKpYKaroIlel N1eVCTBUTEIILHOCTH;

- IPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, B TOM
YHCJIE XapaKTEPU3YIOLIUX KPAaCOTY U COBEPILIEHCTBO OKPYKAIOIIEr0 MUPA U
IIPOU3BEJICHNI NCKYCCTBA

- Hcnonv3osams ocHosHble MemMOoObl 00KA3AMENbCMEd, NPOBOOUMNb
00KaA3amenbCmeo U 8bINOJIHAMb ONPOBEPAHCEHUE,

IIPUMEHATH OCHOBHBIE METO/IbI PELICHUS MaTEMAaTUYECKUX 3a/1a4;
- Ha OCHOBE MaTEMaTUYECKNX 3aKOHOMEPHOCTEN B IPUPOLE
XapaKTEePU30BaTh KPACOTY U COBEPIICHCTBO OKPYXKAIOLIErO MUpa
Y IIPOU3BEJICHUI UCKYCCTBA;




- NPUMEHAMb OCHOBHbBLE MEMOObl PEULeHUs. MAMEeMaAmu4eckux 3a0ay;

- Ha OCHOBe MamemMamu4eckux 3aKOHOMepHOCmell 8 NPUpPooe XapaKkmepuso8ams
KpAcomy u co8epuleHCmeo OKpYyICaroue20 Mupa u npouseeoenuti UCKyccmed,

- NPUMEHAMb Npocmetiuue nPOPAMMHbLE CPEOCEA U JJIeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCMEMbL NPU PEULeHUU MATNEMAMUYecKux 3a0ad,

- N01b3068AMbCSL NPUKIAOHBIMU NPOSPAMMAMU U NPOCPAMMAMU CUMBOTIbHBIX
8bIUUCTIeHUL OJIs1 UCCTIe008AHUA MAMEMATNUYECKUX 00bEKMO8

- IPUMEHATH IPOCTEHIINE IPOrPAMMHBIE CPEACTBA U
JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUU
MaTEeMaTUYeCKMX 3a/1a4

- [Ipumensmos mamemamuyeckue 3HAHUSA K UCCAEO08AHUIO
OKpYHCaIOue2o Mupa (MooeIuposanue huaUdecKux npoyeccos,
3a0ayu IKOHOMUKU)

Conep:xkanue padoueii nporpamMmbl o matematuke B 11 kiacce (yriry0J1éHHbIH YPOBEHb)
MaremMaruyeckoro anaausa (126 yacos)

Paznenl AuareOpa m Hayajia

€€ reoMeTpu-
YeCKUU CMEBICI

npaBuia qudepeHMpoBaHus,
YpaBHEHUE KacaTEJIbHOM.

Paznenst u Tembl | Konmu- | CopepikaHue TeMbl B COOTBETCTBUHU XapakTepucTuKa OCHOBHBIX BUJOB
Ne | nanHoro kypca | 4ecTBO ¢ ®IoC COO JIESITEJIbHOCTH YYE€HHKA (Ha YPOBHE y4€OHBIX JEUCTBUI)
4acoB
1 [loBTOpEeHnE 4 [ToBTopenue kypca 10 kinacca Hcnonp30BaTh criocoObl pelieHnsi ypaBHEHUN, HEPABEHCTB, CBOMCTB 3JIEMEHTAPHBIX
(GYHKIMH 1715 pelIeHus 3a/1a4.
2 | Tpuronomerpuu 19 CBolicTBa TPUTOHOMETPUUECKUX ITo rpadmkamM QyHKIMIA ONMUCHIBATH WX CBOHMCTBA (MOHOTOHHOCTH, OTPaHUYCHHOCTD,
eckue QyHKITUU (GYHKIUH, MPUMEHEHHUE ITUX YETHOCTh, HEUETHOCTh, IEPUOJUIHOCTD ).
CBOICTBA IIPU PELICHUU yPaBHEHHUi N3o0paxats rpadukud TPUTOHOMETPUYECKHX (YHKIIMHA, OIKCHIBATH WX CBOHCTBA.
Y HEPaBEHCTB; rpadu PacrioznaBate rpaduku TpuroHomerpuueckux (QyHkumid Pemate mpocreiimue
KM TPUTOHOMETPHUUYECCKHUX (I)YHKI_II/II\/'I, TPUTOHOMCTPUYCCKNEC HCPABCHCTBA ,UCIIOJIb3Ys rpa(bmc (1)yHKHI/II/I.
Pa3JIMYHEIE IPUEMBI TIOCTPOEHHS BrimonusaTe npeoOpa3zoBaHus rpadKOB IEMEHTAPHBIX TPUTOHOMETPUUYECKUX (HYHKITUI:
rpaQuKOB. MapaJuieIbHbIN MTEPEHOC, PACTSKEHHUE U CKATUE BJIOJb OCEH.
3 | IpousBonHas u 20 [TonsiTre mpousBoaHOM, (hopmyibl, | IIpuBOIUTE IpHMEpPEl MOHOTOHHOM YMCIIOBOM MOCIIEN0BATENBHOCTH, UMEIOLIEHN ITpene.

Bbruucnare  mpenensl  nocnenoBatenbHocTed.  [lpuBonuTh  mpumepsl  QYHKIMH,
SIBJISFOIIMXCS] HEIPEPBIBHBIMU, UMEIOLINX TOPU30HTAIBbHYIO, BEPTUKAIbHYIO aCUMIITOTY.
Omnpenenste o rpadpuky (QYHKIUM MPOMEXKYTKH HENPEPHIBHOCTH M TOYKU pa3phiBa.
YMeTh Jo0Ka3bIBaTh HENpepbhIBHOCTH (yHKuIMU. HaxomuTs yrioBoit ko3 duuneHt
KacaTeJqbHOU K rpaduky GyHKIMHU B 3aJaHHON Touke. HaXxoIuTh MTHOBEHHYIO CKOPOCTb
JIBIDKEHUST MaTepualbHOW TOUkH. HaxoauTh NMPOM3BOAHYIO 3JIEMEHTApHBIX (YHKLUH.
HaxoauTe mNpoOW3BOAHYIO CyMMBI, TPOM3BEAEHHUS, YAaCTHOIO JBYX (YHKIHH,
MIPOU3BOJIHYIO CJIOKHOM (PYHKLIUU.

[IpuMeHsTh MPOU3BOAHYIO IIPU PEILICHUH 3aay.




IIpuMeHeHne IpOU3BOIHOM B

HaxoauTp ¢ MOMOIIBI0 TPOU3BOIHON MPOMEKYTKH BO3pACTAHHS U YOBIBAaHUS (PYHKITUH,
TOYKM MUHHMYyMa U Makcumyma, Hanbomnpliee 1 HaumMeHbllee 3HauyeHre (PyHKIUY Ha

IIpumenenue HCCIIEIOBAaHUM CBOWCTB otpeske. MccnenoBath QyHKIUIO C TOMOIIBIO TPOU3BOAHON U CTPOUTH €€ TpaduK.
HPOU3BOIHOM K (GyHKIUN ¥ TOCTPOSHUH UX HaxonuTs BTOpYIO IPOU3BOIHYIO U YCKOPEHHE ITPOLIECCE, ONTUCHIBAEMO TIOMOIIBIO
HCCIIeI0Ba- rpauKoB (bopmyIbI
HUIO QYHKIHH 17
[TonumaTs cMbIca iepBooOpa3Hoi. Haxoauts nepBooOpa3HbIe 2IeMEHTAPHBIX
14 [TonsiTre uHTETpaa U byHKIHIA.
ITepBooGpazHas UHTETPUPOBaHUE Haxoauts nepBooOpa3Hyto CyMMBI U CIIOKHOW (DYHKIIMU. BRIYUCIAT 3HaYCHHE
U MHTETpa OIIPEJIeIEHHOr0 UHTErpana. BeIuucasaTh NpuOIMKeHHOE 3HaUeHUE KPUBOJIMHEHHON
Tpamnenuyu. BeYUCIATH IUI0IMah KPUBOJIMHEHHOM Tpanenun o ¢opmyne Herorona-
JletiOHuIa
[Ipu Bo3BeneHMM OMHOMA B HATYPAJIbHYIO CTENIEHb HaXOJUTh OMHOMHAJIbHBIE
KO3 (PHUIMEHTHI C TOMOIIBIO TpeyrojabHuKa. Co3aBaTh MaTeMaTHUYECKHUE MOCIH JUIS pe
IIeHUs] KOMOMHATOPHBIX 3a/1a4 C OMOIIBIO [TOJCUCTA YUCIIA IEPECTaHOBOK,
[Tonstus, popmynbl, npaBuia pa3mereHuii u coueranuit. [lpumensats popmyny 6unoma Hetorona. TpeyrosnbHuk
Komb6unaropuka | 9 KOMOMHATOPUKHU [Tackass.
11 BepositTHOCTB COOBITHS. [IpuBOUTE IpUMEpPHI CIIy4alHbIX, JOCTOBEPHBIX U HEBO3MOXHBIX COOBITUHN. 3HATH
IeMEHTHI OIIpe/IeNIEHUE CYMMBI U IPOU3BENECHUS COOBITUNA. 3HATh ONpEEIEHUE BEPOSITHOCTU
TeOpUH COOBITHS B KJIACCUYECKOM NOHUMaHUHU. [IpuBOIUTH MpUMEpbl HECOBMECTHBIX COOBITHA.
BEPOATHOCTEM Haxoauth BEpOATHOCTH CyMMBI HECOBMECTHBIX COOBITHI. IMETh mpeicTaBieHue o
HE3aBUCHUMOCTH COOBITUI M HaXOAUTh BEPOSITHOCTh COBMECTHOTO HACTYIUICHUS TAKMX
coObITHi. HaxoauTh cTaTUCTUUECKYIO BEPOSATHOCTH COOBITHI B ONIBITE C OOJIBIINM
YHCIIOM MCTIbITaHu#. VIMeTh MpeicTaBlIeHHe O 3aKOHE OOJIBIINX YUCe].
BbInosHATE AEUCTBHS ¢ KOMIUIEKCHBIMU YHCIAMU: CIIOKEHUE, BBIYMUTAHUE, BO3BEICHHE B
[ToHsITHE KOMITJIEKCHOTO YHUCIA, CTENEeHb, N3BJIeUeHHE KOpHs. HaxoInuTh KOMIIEKCHO CONPSKEHHOE YUCII0, MOIYJIb ,
KommnexcHsie JENCTBUS C KOMIIJIEKCHBIMU apryMeHT. 3aluCchIBaTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUYECKOM BHJIE, H300pakaTh
yucna 10 YHUCJIAMH. Ha KOMIUIEKCHOM IIJIOCKOCTH.
[ToBTOpEeHME 20 IToBTOpenue Kypca ajnreOpsl 1 CucremaTu3zanus 3HaHUH, IPUMEHEHUE HA IPAKTHKE.
MaTE€MaTHYECKOro aHAJIN3a.
Hrorosas 2 [TpuMeHsATh U3yUeHHBIE CTIOCOOBI PELICHHUS IS PEIIeHUs 3a/1a4.
KOHTPOJIbHAS

pabora




Paznen 2 TI'eomerpus 11 kiaace, 2 yaca B Heje1l0, 78 4acoB B Iojl

Paspnenbl u Tembl Komnu- ConeprxaHue TeMbI B XapakTepucTUKa OCHOBHBIX BUJIOB
Ne | manHoro xypca 4ECTBO cootBercTBUU ¢ PI'OC COO JIESITEJIbHOCTH YYE€HHKA (Ha YPOBHE y4€OHBIX JAEHCTBUI)
4acoB
1 | BexTopsl B IpocTpaHCTBeE. 22 JlexapTOoBbI KOOPIMHATHI B dopMynHpOBaTh ONPEICICHUs, OOBICHATh, TPUBOIUTH WILTFOCTPUPYIOLTHE
Meton koopauHAaT. npocrpancTe. [lonsaTue BekTopa, puMepbl, GOPMYyITUPOBATH U JI0KA3BIBATH TEOPEMBI:
Hlpinieris. JICHCTBHSI C BEKTOPAMH, - MPSIMOYTOJILHOM CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, ONPECICHIE KOOPAUHAT
KOMIIaHapHbIe BEKTOPbI.DopMya BEKTOpA; paBKJjIa JICHCTBHUI Hajl BEKTOPAMH, 3aIaHHBIMA CBOMMHU KOOPIMHATAMH,
DACCTOHITT MEHLY IBYMS TOUKAMH. MOHATHE PAINYC-BEKTOPA, CBA3b MEXKAY KOOPIUHATAMH PAJNyC-BEKTOPOB U
YpaBHeHue mockoctd. Popmyia
PACCTOAHMS OT TOUKH 10 IIOCKOCTH, KOOpJMHATAMU UX KOHIIOB, IPABUJIO HAXO0KICHUS KOOPAUHAT BEKTOPA YEPE3
VIOl MEITY BEKTODAM. KOOpJIUHATHI €r0 Hauaia u KOHIa, GopMysibl KOOPAUHAT CEPEeIUHBI OTPE3Ka,
KOOpAHHATEI BEKTOpA. JUTMHBI BEKTOPA, PACCTOSIHUSA MEXKIY JBYMSI TOUKAMHU, ONPEIEIEHUE CKAJISPHOIO
CKaISIPHOE POM3BECHNe BeKTOpoB. | IPOU3BE/ICHHS BEKTOPOB, YTBEPIKACHHUS O CKaTPHOM IPOU3BEICHHH BEKTOPOB,
TToHsTHE O CHMMETPHH B CBOICTBA CKAJISIPHOTO MTPOU3BEJCHHUS], ONPEICICHUE HATPABIISIOLIEr0 BEKTOPA
NpOCTPAHCTBE (LEHTpalbHas, oceBas, | MPSAMOIL; GOPMYIIBI ATl BEIUMCICHUS YTIa MEXKIY IBYMsI BEKTOPAMHU, IBYMs
3epkaibHas). CHMMeTpHUH B KyOe, MPAMBIMH, MEXIY NPSIMOM U IJIOCKOCTHIO, PACCTOSIHUS OT TOYKH J0 IUIOCKOCTH,
apajjCJICUIICC, B IIPU3ME 1 YpaBHEHHUE IUUIOCKOCTH; BUJOB JBH)KCHUI: OCEBas, LIECHTPAJIbHAs, 3epKaJIbHas
HAPpaMHUIE. CUMMETpHS, TapaIICITFHBINA TIEPEHOC, a TAKKE O PeoOpa30BaHNH TTOAOOHS.
[IpakTHueckrue yMeHHsI: CTPOUTh TOUKY I10 33JIaHHBIM B ITIPOCTPAHCTBE
KOOpJAMHATaM; HaXOJUTh KOOPIMHATHI TOUYKH, N300paKEHHON B 3aJaHHOM CUCTEME
KOOP/AMHAT; BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU C 33JJaHHBIMU KOOPJIMHATAMHU,
HAaXOJUTh KOOPJIMHATHI BEKTOPA Yepe3 KOOPAMHATHI €ro Hayajia U KOHIIA,
[TpumensTh GopMyIIBI A pelIeHus 3a1ad.
2 [unuunp, KoHyc, 21 [unuHap 1 KOHYC. Y CedEHHBIN dopMyIHpOBaTh ONpeneIeHHs], 00bSICHATh, IPUBOAUTH WILUTIOCTPUPYIOIIHE

mrap.

KoHyc. OCHOBaHUE, BHICOTA,
O0KOBas MOBEPXHOCTb,
oOpa3yromas, pa3Béprka. OceBbie
CCUCHHSI U CEUCHHSI, TapaJlIeIIbHbIC
OCHOBAHHUIO.

[Tap u cdepa, ux cedeHusl.
Onnunc, runepbona, napadoia Kak
CEYECHMS KOHYyca. Y paBHEHUE
cdepsl. KacarenbHas mI0CKOCTh K

chepe. Cohepa,

pUMepbl, GOPMYITUPOBATh U T0KA3bIBATH TEOPEMBI:

-OIpeielieHre HUINHIPA, SIEMEHThI IMJIMHAPA: OCHOBaHUs, 00pasyroiasi, och,
BBICOTA, PAJNYC; CEYCHUs OCEBOE U MapalljieIbHOe OCHOBAHUSM; OIpeJIeIeHNe
KOHYCa, 3JIEMEHThI KOHyCa:0CHOBaHHE, BEpIIMHA, 00pa3yrolas, 0Cbh, BBICOTA,
pasnyc; CEUEeHUsI OCEBOE U MApPAJIENbHOE OCHOBAHUIO;[TOHATHE YCEUEHHOTO
KOHYCa, €ro 3JI€MEHThI: OCHOBaHUS, BBICOTA, 00pa3yrolas, paJlnycbl OCHOBaHUH,
0Ch;CEUEHUS OCEBOE U MapauieIbHOE OCHOBAHUAM; ONpeeNieHHs c(ephl U Iapa,
WX 3JIEMEHTHI: IICHTp, PaANyC, TUaMeTp, ceueHus chepsl U 1mapa, ypaBHEHHE
cdepsl, B3aMMHOE pacrojiokeHne cepsl U MI0CKOCTH, OIpeesieHIe KacaTelIbHON
IJIOCKOCTH K cdepe, CBOMCTBO U MPU3HAK KacaTeIbHOU K chepe MI0CKOCTH,
(dopmyIIbl miTonaiel 00KOBOM M MMOJHOW MOBEPXHOCTEH HMIMHAPA, KOHYCA U




BIIMCAHHAsA B MHOT'OI'PaHHUK,
cdepa, orMcaHHas OKOJIO
MHOTr'OrpaHHuKa.
Hunuaapuyeckre U KOHUYECKHe
noBepxHocTH. OOpMyIIbI IUIOATN
MOBEPXHOCTEH IIMINHIPA U
konyca. opMyna miomaau

cdepsl.

YCEYEHHOTO KOHYCA, MOBEPXHOCTH C(Eepbl; UMETh MPEICTABICHHUE O
HWIMHAPUYECKON U KOHMYECKON MTOBEPXHOCTSIX.

- pa3nuYaTh B OKPYXKAIOIIEM MHPE MPEIMETHI-IIHITUHAPBI, KOHYCHI, Cephbl, IIapHl,
BBITIOJTHATH YEPTEXKU 110 YCIOBHIO 33]1a4H, CTPOUTH OCEBBIC CEUCHHUS IMIIMHIPA,
KOHYCa, yCeYEHHOT0 KOHYCa, HAXOIUTh UX TUIOIIAIHN; UCTIONB3Ys (POpMyIIbI,
BBIYUCIISITH TUIOIIAM OOKOBBIX M IMOJTHBIX TTOBEPXHOCTEH YKa3aHHBIX KPYIJIBIX TEIT,
OTIPECIISATH B3AUMHOE PACIIONIOKEHUE CPEPHI U MIIOCKOCTH, COCTABIISTH
ypaBHeHUE chephl 110 KOOPIMHATAM TOYEK, UCII0JIb30BaTh (hOPMYITY IIIOIIA N
C(bepbl HpI/I pemeHI/m 3a4a4, HpI/IMeHSITb HOJIyT-IeHHBIe 3HAHNUA B )KU3HCHHBIX
CUTYaIUsIX.

3 | O0OBEMBI Tel. 19 | Ilonstue 06 00BbEME Temna. dopMynupoBaTh ONpPEAETICHHS, OOBICHATh, IPUBOAUTD WILTIOCTPUPYIOIINE
OtHoueHue 06bEMOB NOJOOHBIX pUMepbl, GOPMYyIUPOBATh U T0KA3bIBATH TEOPEMBI:
TeJL - ToHsATHE 00BEMa, CBOWCTBA 0OBEMOB TelI, POPMYIBI 0OBEMOB MPSIMOYTOIHHOTO
®opmyiel 00BEMa KyOa, napajiesnenunesia, Kyoa, npu3Msl MpsIMON ¥ HAKJIOHHOM, TUPaMUbI TOJIHOW U
napajuiesienuneaa, Ipu3Msl, yCEeuEHHOM, HWIMH]Ipa, KOHYCca, yCEYEHHOTO KOHYCa, 111apa, [IapoBOr0 CETMEHTA,
muHApa. Popmyinsl 00bEMa LIaPOBOTO CJI0s, IIAPOBOT'O CEKTOPa, METO BHIUMCIIEHUS 00bEMA uepes
nApaMu/ipl 1 KoHyca. @opMmyiia ONpEeEIEHHBIN UHTETPAl.
o0bEMa 1mapa. [IpuMeHsITh 3TH TEOPEMBI M CBOMCTBA Ha MPAKTUKE :PEIIATh 331a4M Ha
BBIUUCIIEHHE 00BEMaA Ky0a, IPSMOYTOJILHOTO Mapajlieenueia, IPU3MBl,
NpaMUIbl, HTWIMHIPA, KOHYCA, 11apa, IIapOBOr0 CETMEHTA, IAapOBOTo CJIO,
1IapOBOT'0 CEKTOPA, MIPUMEHSITh ITOJYYE€HHbIE 3HAHUS B )KHU3HEHHBIX CUTYallUsX.
4 HeKOTOpLIe 16 Teopema Ditnepa. Teopema Menemnasi. dopMyIHpoBaTh ONpeneaeH s, 00bSICHATh, TPUBOAUTH UILTFOCTPUPYIOIIHE
CBEICHHS 13 Eiizeﬁi;fgl;iol}:rzgjmmm TpUMEPb, (bopMyIIHpoBaTh U JOKA3bIBATH TEOPEMBI:
IIAHAMETPHH. . . -3I/IJ'Ivepa, Menenas, UeBnl.
-CBOWCTBA T€OMETPUUYECKUX (PUTYp Ha MIIOCKOCTH.
IIpuMEHSITh 3TH TEOPEMBI M CBOMCTBA HAa MPAKTUKE ITPH PEILICHNUH 331a4.
KasenpapHo-remaTnueckoe mianuposanme 11 kiace
Ne HasBanmue pa3nesia, TeMbl ypoKa :f(?ﬂ Hara Hara
qaCOB IVIAH dakr
IloBTOpenune kypca maremaTuku 10 kiacca 4
1 Tpuronomerpus. 1
2 IToka3zarenbHas u orapudmMuyeckas QyHKIHH. 1
3 Pemrenne ypaBHEHUI 1 HEPABEHCTB 1
4 Juarnoctuueckas pabota 1
Tpuronomerpuyeckue PyHKIUH 19




5) OO6nacTp ornpeneneHus] TPUTOHOMETPUUYECKUX —(PYyHKITHIA 1
6 MHOXeCTBO 3HAYCHUI TPUTOHOMETPUYECKHUX (PYHKIUH 1
7,8 YeTHOCTh, HEYETHOCTh TPUTOHOMETPHUUYECKUX (DYHKITHMA 2
9 [1epnoIMYHOCTD TPUTOHOMETPUYECKUX (DYHKITHIA 1
10,11 CgoiicTtBa 1 rpaduK GYHKIIUA Yy = COS X. 2
12,13 CgoiictBa 1 rpaduKk GYHKIUHA Yy = Sin X 2
14,15 CpoiicTBa U rpaduk (yHKIMH y =tg X u y=CIgX 2
16-18 O6parnbie Tpuronomerpuueckue GyHkiuu [IpeodbpazoBanus BeIpaXe€HUH, COIEpKAIUX 00paTHBIE 3
TPUTOHOMETPUYECKHE (DYHKIIUU
19,20 [IpeobOpazoBanne rpadKOB TPUTOHOMETPUUECKHUX (HYHKITHIA 2
21 Ypoxk 00001IeHNs ¥ CUCTEMAaTH3alllK 3HAaHUH 110 TeMe TpuroHoMeTpudeckue QyHKIUN 1
22 KonTponbnas pabora Nel no teme «Tpuronomerpudeckue QyHKIMN 1
23 Amnanus. Pabora Haz ommmnOkaMu 1
MeToa KOOPAMHAT B MPOCTPAaHCTBE. JIBHKeHHS. 22
24,25 BexkTopsl B ipocTpancTBe. PaBeHCTBO BEKTOPOB. 2
26-28 Crno’xeHue ¥ BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCJIO. 3
29 KomrmranapHOCTh BEKTOPOB. 1
30 [TpsimoyronpHas cucTeMa KOOpJuHAT B pocTpancTBe. KoopanHaTel BeKTOpa 1
31 CBs13p MEXly KOOpJIMHATAMH BEKTOPOB M KOOPJAMHATAMH TOYEK 1
32 [Ipocreiimne 3agaun B KOOpANMHATaX 1
33 O06001eHre U cucTeMaTu3alys no TeMe «BeKTopbl B IPOCTPaHCTBE» 1
34 KonTtposnbHast pabota Ne2 «IIpocreiiiue 3a1a4u B KOOpAXHATAX» 1
35-37 VYron mexay Bektopamu. CKalsipHOE MTPOU3BEIICHNE BEKTOPOB 3
38,39 BpruncieHue yrioB Mexy NPsIMBIMU U INIOCKOCTSIMU 2
40 YpaBHeHue miockoctu. @opmysa pacCTOSHHUI OT TOYKH J0 IUIOCKOCTH. 1
41 JiBmxenust. llenTpanbHas cumMerpus. 3epkabHas cumMmeTpus. [lapamienbHelil nepeHoc. 1
42 Pemenne 3agau o Teme «/IBIOKCHUS 1
43 Ypok 0000111eHNs U cCUCTEMaTU3alluy 3HaHUuH 1o Teme «MeToJ] KoOpAUHAT B IPOCTPAHCTBE. 1
JBrxeHus.»
44 Kontponbras padota Ne 3 « MeTon kooparHAT B IPOCTpaHCTBE. JIBIKEHUS» 1
45 Amnanu3 .Pabota HaJ ommOKamu. 1
IIpon3BoaHasi M ee reoMeTPUYECKHIA CMBICI 20
46 ITpenen mocienoBaTeIbHOCTH 1
47.48 ITpenen ¢pynkunu. HempepblBHOCTh GYHKIMH. 2
49 [TponsBoiHAas. 1
50,51 ITpaBuna quddepeHpoBaHusl. 2




52,53

ITpon3BosHas CIOKHOU (PYHKIUU

2
54,55 [TpounzBoHas cTeneHHON QYHKIIUH 2
56-59 [Tpon3BoIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIUH 4
60-63 I"'eoMeTpHUECKHIIT CMBICI TPOU3BOAHOM 4
64 Kontponbnas padorta No4 «[IponsBoHas U €€ TEOMETPUUECKUIA CMBICI 1
65 AHann3 KOHTPOJILHOH paboThl, paboTa HaJl OMTMOKaMH 1
IlpuMeHeHne MPOM3BOIHOM K HCC/IeIOBAHNIO QYHKIMIA. 17
66.67 Bospacranue u yobiBanue QyHKIHH 2
68-70 DKCTpeMyMbI () YHKITHH 3
71-74 [IpuMeHeHne MPOM3BOTHOM K TOCTPOEHHUIO rpaduKOB (PYHKITUI 4
75-77 HaubOonbliee 1 HauMEHBIIIEE 3HAYEHIE (byHKuI/H/I 3
78,79 [Ipou3BoHast BTOPOT'O MOPSIKA ,BRITYKIOCTh M TOYKHU TIEPEruoa. 2
80 Ypok 00606menus «IIpon3BoaHas U ee MPUMEHEHHUECH 1
81 KontponbHas pabora Ne 5 «IIpousBoaHas U ee IpUMEHEHUE) 1
82 AHanm3 KOHTPOJIBHOHM paboThl, paboTa Ha/ OMIMOKaMHU 1
Hununap, KoHyc, map. 21
83 [TonsTre nuIuHIpa 1
84,85 [Tnomaap MOBEPXHOCTH IIWIHHIIPA. 2
86 Komnyc. 1
87,88 [Tnomaap MOBEPXHOCTH KOHYCA. 2
89,90 Yceuennslii konyc. [1nomans noBepxHocTu 2
91,92 Cdepa. YpaBuenue chepsl. 2
93 B3aumnoe pacrionoxenne chepsl U TNIOCKOCTH 1
94 KacarenpHas mimockocts k chepe 1
95 [Tnomane chepsr 1
96-98 Onnunc. 'nnep6ona. [Tapabona. 3
99,100 PasHbIe 3a1aun Ha MHOTOTpAaHHUKH, IMJIMHAP, KOHYC H 1I1ap 2
101 O6o6maromuit ypok no teme «Tena BpameHus» 1
102 KonTtponbHast pabora Ne 6 o teme «Tena BpameHus» 1
103 Amnanu3, paboTta HaJI OIMOKaMU 1
IlepBooOpa3Hasi M HHTErpaJj 14
104, [TepBooOpasuas. 2
105
106, [TpaBuia HaXOXIEHHSI TEPBOOOPA3HBIX 2
107
108-110 [Tnomanp kpuBonMHENHHOM Tpanenyu. HTerpan u ero BBIYUCIECHUS . 3




111-113 Brruncnenue miomazeit ¢ momonipio nHTerpanos. [Ipocreiimme nuddepeHnmaibHbie ypaBHEHHS. 3
114 [IpuMeHeHne HHTETPaJIOB JUIsl penieHus (PU3nIecKux 3aaad. 1
115 O6o6mmaromuii ypok mo teme «llepoobpaszHas u HHTErpaD» 1
116 KonrponbHas pabora Ne7 «IlepBooOpasHasi 1 HHTErpa» 1
117 AHanu3 paboTta HaJl OmMOKaMu 1
O0bembl TeJ1. 19
118 [Tonsitue o6bema. OOBEM IPAMOYTOJILHOTO MapajuIeenuIe/a 1
119 O06wem npsMoyroasHOTo napaenenunena. O6beM NpsAMOoyroabHONW NPU3MBI ,0CHOBaHHEM KOTOpoi | 1
SIBJIAETCS. IPSIMOYTOJIbHBIN TPEYTrOJIbHUK
120 OO6BeM npsIMOii TPU3MBI 1
121, 122 O0beM UIMHIIpA. 2
123 Brruucienne 00beMOB TEI ¢ TOMOIIBIO HHTErpaja 1
124 O06beM HaKJIOHHOM NPU3MBbI 1
125-127 O6beM nupamuibl. O0bEM yceueHHOM MUpaMuIbI 3
128, 129 O6beM koHyca. OObEeM yCEeUeHHOTO KOHYCA. 2
130 O6beM miapa 1
131, O6beM 1apoBOro cerMeHTa, apoBOro CIO0S U IIAPOBOTO CEKTOPA. 2
132
133 Pasnble 3a71aun Ha MHOTOTPaHHUKH, WIMHJP, KOHYC, I1ap 1
134 O600maromuii ypok 1mo teme « OOBbEeMbI TEI 1
135 KonTtposnbHast pabota Ne 8 mo teme «O0beMbI Tell BpallieHHUs» 1
136 AHanm3 KOHTPOJIBHOH paboThl, paboTa Ha/l OIIMOKAMHU 1
Kom0Ounnaropuka 9
137 Matemarnueckas nnaykuus. Kombunatopssle 3agaun. [lpaBuno ymHOXkeHusI. 1
138 ITepecraHOBKH. 1
139,140 Pasmemienust. 2
141 CoueTaHus U UX CBOWCTBA. 1
142 bunomunanbHas ¢popmyna HeloToHa. 1
143 O600maromuii ypok mo teme «KomOmHaTOprKay 1
144 KonTtponbHast padora Ne9 o teme «KomOuHaTOpuka 1
145 AHaJIM3 KOHTPOJBHON paboThl, paboTa Ha/l OIIMOKAMU 1
DJIeMEHThI TEOPUH BEPOSATHOCTEH. 11
146,147 BeposiTHOCTB COOBITHS. 2
148 Cro)xeHue BEepOsSTHOCTEH. 1
149 BeposiTHOCTh MPOTUBOMOJIOKHOTO COOBITHS 1
150,151 YcnoBHast BeposiTHOCTh. He3aBUCHMMOCTD COOBITHIA. 2




152,153 BeposiTHOCTB npon3BeIeHHs HE3aBUCHMBIX COOBITHIA. 2
154 ®dopmyna beprymm. 1
155 Kontponbnas padora Nel(0«D1eMEeHTBI TEOPUH BEPOSTHOCTH 1
156 AHanu3 pabota Haj oMMOKaMH 1
KomnuiekcHble yncia 10
157 Onpenenenne KOMIUIEKCHBIX uncen.ClI0)KeHHE U YMHOKEHNE KOMIUIEKCHBIX YHCEN 1
158 Moayab KOMIIEKCHOTO YHCIIa. 1
159 BelunTanue u fejieHre KOMIUIEKCHBIX YUCEL. 1
160 I'eomerprueckass HHTEpIIpETaIs KOMIUIEKCHOTO YHCIIA. 1
161 Tpuronomerpuueckas GopmMa KOMIUIEKCHOTO YHCIIA. 1
162 CBoiicTBa MOJIYJISI U ApTYMEHTa KOMIUIEKCHOTO YHCIIa. 1
163 KBanpaTHoe ypaBHEHHE C KOMIIJIEKCHBIM HEU3BECTHBIM. 1
164 W3BieueHne KOpHs U3 KOMIUIEKCHOTO uyKcia. [IpumMepsl penieHus anreOpandyeckux ypaBHEHUN 1
165 Ypok 060061eHns «KOMIUIEKCHBIC YHCIaY 1
166 KontponsHast pabora Ne 11 «KomriekcHbIe YUCIa 1
HexoTopble cBeleHHs U3 IAHUMETPHH. 16
167 IToBTopenue. [IpssMOyroabHBINA TPEYTONBHHUK. 1
168 [ToBTopenue. [Togobue. 1
169-170 IToBTopenue. [1nomaap MHOrOyrojibpHUKA. 2
171-173 VYTIIBI M OTPE3KH, CBA3aHHBIE OKPYKHOCTBIO. 3
174-176 Pemenne TpeyrojabHUKOB. 3
177,178 Teopembl UeBbl 1 Menenas 2
179-181 I'eomerpuueckue 3amaun Ha EI'D. 3
182 KonTtposnbHast pabota Nel2 «HekoTopble cBeJIeHUs U3 TUIAHUMETPHID) 1
IloBTOpeHue Kypca ajaredpbl M MATEMaTHYECKOI0 AHAJIM3A. 22
183-185 YpaBHEHHUsI ¢ OTHOM IEPEMEHHOM. 3
186-188 HepaBeHcTBa ¢ 0JTHOM EpEMEHHOM. 3
189,190 JIuHelHbIE YpaBHEHMsI U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU. 2
191,192 Henunelinble ypaBHEHHsI U HEPABEHCTBA C IBYMs IEPEMEHHBIMU 2
193,194 JluneliHble ypaBHEHMsI U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU, COJIEpIKAIINE apaMeTphbl 2
195-197 @OyHKIUH, rpaduKy. 3
198,199 [TpuMeHeHns TPON3BOTHOM. 2
200-202 TekcToBbl€ 3aaun. 3
203,204 Hrorosas KOHTpOJIbHAS padboTa. 2




