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[osicHuTe ILHAS 3anIMCKA.

Pabouas nporpamma ydyeOHoro npeamera «Marematuka: anreOpa M Hadala MaTEMaTHYECKOTO aHain3a, reomerpusp» ais 10 kmacca
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 00pa3oBaTesibHON MPOrpaMMbl CpeHEro o0miero oopa3zoBanus, OCHOBHOI 00pa30oBaTEIbHOM MPOrpaMMBbl CPETHETO OOIIEro
oOpa3oBaHus , aBTOPCKOW Mporpammbl «Maremaruka: aiareOpa W Hayajla MareMaTH4ecKoro aHammsa, reomerpus 10-11 kmace» moj
penakuueir T.A.bypmuctposa, M.: «lIpocBemenne», 2018r. PaGouas mporpaMma KOHKPETH3UPYET COJAEpPKAHUE MPEAMETHBIX TEM
00pa3oBaTeNbHOTO CTaHAapTa, a€T pacnpeesieHue yueOHbIX YacoB MO pa3/einaM U TeMaM.

Cpox peanu3zanuy IporpamMmsbl - OJIMH y4eOHBIH To/I.

VYpoBeHb 00ydeHHUs YTITYOJIEHHBIN.

Bcero wacos 204, 6 yacoB B HEACIIO, U3 HUX:

Anrebpa n Havaja MareMatndeckoro anaiausa. ( Bcero 136 dacos; B Hemenmo 4 yaca.)

I'eomeTpus. (Bcero 68 yacos; B HeAento 2 yaca)

Pabouas mporpamma opueHTHpPOBaHA HAa UCTIOJIF30BaHNE YUCOHUKOB:

1. Anrebpa u Hayana MatemMaTuyeckoro aHaiau3sa. 10 kimacc:yue6.171s o01ieodpa3oBaT.oprann3annii:0a30BbId U yTI1.ypOBHU/
HO.M.Kosnsarun,M.B. Tkauésa,H.E ®énoposa,M.1.111a6ynun/ M.:IIpocsemenue,2019.

2. T'eometpust 10 — 11xmnaccei:yueb.1y1s1 0011eoopa3oBaT.opranusaiuii:0a3oseiii u yriyon.yposan/ JI. C. Aranacss, B.®. byty3os, C.b.
Kanomres u np./ Mocksa «IIpocBemenue», 2019.

Ilnanupyembie pe3yJbTATHI OCBOCHUSA Y4e€0OHOI0 MpeaMera.

PabGouass mporpamma yueOHoro mnpeamera «MaremaTtuka-10» oOecrneunBaeT AOCTIKEHUE CIEAYIOIIMX PEe3YJIbTaTOB OCBOCHUS
00pa3oBaTeIbLHON MPOTPAMMBI CPETHETO O0IIEro 00pa30BaHUS:
Jluunocmmuoie pezyibmantol:
1.JInaHOCTHBIE pe3ynbTaThl B cpepe OTHOLIEHUH 00yJaroumxcs K cede, K CBOEMY 3/10pPOBbIO, K TO3HAHUIO Ce0s:

- OpUEHTalMs 00yYarOUIMXCsl Ha PEeaTu3alMi0 MO3UTUBHBIX )KM3HEHHBIX NEPCIIEKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K TMYHOCTHOMY CaMOOMPEIEICHUIO, CTIOCOOHOCTh CTABUTH LEIH U CTPOUTDH KU3HEHHBIE IJIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH 00€CHeunuTh cede U CBOMM OJIM3KUM JOCTOWHYIO KH3HB B MPOLIECCE CAMOCTOSITENIbHOM, TBOPUECKON U
OTBETCTBEHHOM JI€ATEIbHOCTH;

- TOTOBHOCTb U CLIOCOOHOCTH 00YYaIOUIMXCsl K OTCTAUBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS;

- TOTOBHOCTbH U CITOCOOHOCTBH 00YYAIOIINXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHHUIO B COOTBETCTBHUHU C OOIIEUEI0OBEUYECKUMHU LIEHHOCTSIMU
U UJieajaMy rpakJaHCKOro 00IIecTBa,;




2. JINUHOCTHBIE pe3yNbTaThl B c(pepe OTHOMICHUH 00YUaAIOUTUXCS C OKPY>KAIOIIUMHU JHOAbMH:

- HDaBCTBEHHOE CO3HAHUE U IOBEJEHUE HA OCHOBE YCBOCHMSI OOIIEUEIOBEYECKUX LIEHHOCTEN, TOJIEPAHTHOTO CO3HAHMSI U ITIOBEACHMSI B
MOJIMKYJIBTYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTU JUAJIOT C IPYTHMH JIFOJIbMU, JOCTUTATh B HEM B3aWUMOIIOHUMAHUS, HAXOAUTh
oO1Iue ey U COTPYAHUYATh ISl UX TOCTHIKEHHUS;

- IPUHATHE TYMAaHUCTHUECKHUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U J00pOKEIATENIbHOE OTHOLIEHUE K IPYTOMY YEJIOBEKY, €T0
MHEHHI0, MUPOBO33PEHHUIO;

3. JInYHOCTHBIE pe3ynbTaThl B Cepe OTHOUIEHHH OOYyYaromMXCs K OKpYXaloUleMy MHUpY, )KMBOW MPHUPOJE, XYyI0KECTBEHHOM
KyJIbTYypeE:

- MHPOBO33pEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YpPOBHIO pAa3BUTHS HAyKd, 3HAYMMOCTH HAayKH, TOTOBHOCTb K HAay4dHO-
TEXHUUECKOMY TBOPUYECTBY, BJIaJIEHUE IOCTOBEPHON MHPOpPMAIIUEH O MEPEAOBbIX JOCTHKEHUAX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOU
HAyKH{, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

- TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHNUIO, B TOM YHCJIE CaMOOOPA30BAHUIO, HA IPOTSHKEHUH BCEH KU3HU; CO3HATEIBHOE OTHOLIECHHUE
K HEMPEpPhIBHOMY 00pa30BAHMIO KAK YCIOBHUIO YCIEITHOW MPOPECCUOHAIBHON U OOIIECTBEHHOMN AESTENbHOCTH.

Memanpedmemmnbvle pe3yibmantvl:
1.PeryisiTuBHbIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS
BbinyCKHMK HAY4YUTCH:
- CAMOCTOSITENIBHO ONPEAEIATD LIEIIN, 3a1aBaTh [IAPAMETPBI U KPUTEPUHM, 110 KOTOPBIM MOXKHO OIPEAEIUTh, YTO LIEJIb TOCTUTHYTA;
OLICHMBATh BO3MOXKHbBIE TOCIEACTBUSI JOCTUKEHUSI TTOCTABJICHHON LENH B JIEATEIbHOCTH, COOCTBEHHOM JKM3HU UM JKU3HU OKPYXKAIOLINX
JH07Ieil, OCHOBBIBAsICh HAa COOOPaXKEHUSAX 3TUKHU U MOPAJIH;
- CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHOMN AESITEIbHOCTU U )KU3HEHHBIX CUTYAIIMSIX;
- OLICHUBATh PECYPCHI, B TOM YHCJIE BpEMsI U JpyTrue HeMaTepruaibHble PECypChl, HEOOXOAUMBIE JIJIsl TOCTUKEHUS! TOCTABJICHHON LEeH;
- BBIOMpPATh MyTh JOCTHUXKEHUS LENH, INIAHUPOBATh PEIICHHE MOCTABJICHHBIX 33/a4, ONTUMHU3HUPYsI MaTepUaabHble U HEMaTepUaJIbHbIC
3aTpaTkl;
- OPraHu30BbIBaTh 3PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJI JOCTHKEHUSI IOCTABJICHHOM 1IEeJIH;
- COIOCTABIISAITh NOJYYEHHBIN PE3YIIBTAT AEATEIBHOCTH C MIOCTABIECHHOMN 3apaHee LEIbIO.
2. ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
BbInyCKHUK HAy4YHTCH:

- ICKaTh ¥ HAaXOJUTh 00OOIIEHHbIE CIIOCOOBI pEIIeHHs 3a/1a4, B TOM YHUCJE, OCYUIECTBIISTh pa3BePHYThIM MH(OPMAIIMOHHBINA MOUCK U
CTaBUTh HAa €0 OCHOBE HOBbIE (Y4eOHbIE U MTO3HABATEIbHbBIE) 33/1a4H;

- KPUTUYECKU OIICHUBATh M MHTEPIPETUPOBATh MH(POPMAIUIO C Pa3HbIX MO3ULMUH, pacloO3HaBaTh U (PUKCHPOBATH NMPOTUBOPEUHUS B
MH(GOPMALIMOHHBIX HCTOUYHUKAX;




- ACIIOJIb30BaTh Pa3JIMYHbIE MOJEIIBHO-CXEMATUYECKUE CPEACTBA I IPEACTABICHUs CYLIECTBEHHBIX CBS3€M M OTHOLIEHUH, a TAKKe
MIPOTUBOPEUHil, BHISIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

- HAXOJUTb U MPUBOJINUTH KPUTUUECKHUE APTYMEHTHI B OTHOLIEHUH JCUCTBUM U CYKJIEHUHN APYroro; ClIOKOWHO U Pa3yMHO OTHOCUTBCS K
KPUTHYECKHM 3aMEUaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYKICHHS, PACCMAaTPUBATh UX KaK PECYpPC COOCTBEHHOTO Pa3BUTHS;

- BBICTpPaMBaTh HMHAWBHUIYAJIbHYI0 00pa30BaTEIIbHYI0 TPACKTOPHUIO, YUUTHIBash OTPAaHUUYEHUSI CO CTOPOHBI JPYTUX YYaCTHHKOB U
pPECYpPCHBIE OTPAHUYECHHS],

- MEHSITh U YAEPKUBATh Pa3HbIC TO3UIIMH B I03HABATEIIBHON IEATEIbHOCTH.
3.KoMMyHuKaTHBHbIC YHUBEpPCAJIbHbIe y4eOHbIe 1eiicTBUSA

BbInyCKHUK HAYYHUTCH:

- OCYIIECTBIISITH JEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpHU 00pa30BaTEIbLHON OpraHu3allli,
TaKk M 3a €€ MpelejamMu), MOA0MpATh IMAPTHEPOB I JEIOBOM KOMMYHHUKAIIMM HMCXOJs U3 COOOpa)K€HUH pe3yJbTaTUBHOCTU
B3aMMOJCHUCTBUS, A HE JIUYHBIX CUMIIATUN;

- TIPU OCYIIECTBJICHUU T'PYIIOBON pa0bOTHI OBITh KaK PYKOBOAMTENIEM, TaK U WIEHOM KOMAaHJIbl B Pa3HBIX poJsX (TeHepaTop HIEH,
KPUTHK, UCIIOJHUTEIb, BEICTYNAOIINI, SKCIIEPT U T.1.);

- KOOPJIMHUPOBATH U BBIMIOJIHITH PaOOTY B YCIOBUSAX PEATBbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

- pa3BepHYTO, JJOTUYHO U TOYHO HM3JaraTh CBOIO TOUKY 3PEHHS C UCIOJIL30BAaHUEM aJICKBATHBIX (YCTHBIX U MUCHMEHHBIX) SI3BIKOBBIX
CPEACTB;

- pacrno3HaBaTh KOH(DJIMKTOTEHHBIE CUTYyallud W MpeaoTBpaiiaTh KOHPIMKTHI JO WX aKTUBHOM (pasbl, BBHICTpauMBaTh JCIOBYIO U
00pa3oBaTeIbHYI0 KOMMYHUKAIMIO, N30eras TUYHOCTHBIX OIIEHOYHBIX CYXKIECHUM.

TpedoBanus k pesyabratam odyuenusi. Maremaruka 10-11: aaredpa u HauajIa MATEMATHYECKOT0 AHAJIN3a, TeOMeTPHs

bazoBelii ypoBeHb «IIpobieMHO-(yHKINOHATIBHBIE PE3YAbTATED / Yenyonennviil yposensv « Cucmemno-meopemuyeckue pe3yibmamaoly

1 3,[[60}: 1 Jajee: pacrio3HaBaTb KOHKPETHBIC MTPUMEPbI 06H.[I/IX MOHATHUH I10 XapaKTCPpHBIM ITPpU3HAKaM, BBIIIOJIHATH ,I[CﬁCTBPI?[ B COOTBETCTBUH C OIPCACIICHUCM U HpOCTGﬁmHMH CBOMCTBaMH
HOHHTHﬁ, KOHKPETHU3HUPOBATh MIPUMEPAMHU O6H.[I/I€ IIOHATHUSA.

2 3,[[60}: " Jajee; 3HaTb ONPECACICHUC ITOHATHS, YMETh HNOSCHATH €TI0 CMBICII, YMCTb UCIIOJIb30BATh IMOHATHUE U CTO CBOICTBa Ipyu NpoOBCACHUU paCCY)K,I[eHPIﬁ, peuIeHuM 3a4a4.

3 3,[[60}: 1 Jajee: 3HaTb ONPCACICHUC ITOHATHS, 3HATh U YMCThb 000CHOBEBIBATH CBOMCTBA (HpI/IBHaKI/I, €CJIM OHH GCTB) TOHATUS, XapaKTCPU30BaATh CBA3U C APYTMMHU NOHATUAMU, NPEACTABIIASA
OJHO IMOHATHEC KaK 4aCTh HECJIOCTHOT'O KOMINJICKCA, UCIT0JIb30BaTh IIOHATHE U €TI0 CBOICTBa IpH IIPOBCACHUHN paccymneﬁm‘/i, J10Ka3aTeJbCTB, PCIICHUU 3a/4a4.

Pazgen BLIHyCKHPIK HAY4INUTCA BI)IHyCKHI/IK IMOJIYYUT BO3BMOXKXHOCTb HAYYUTHCA
HCJ’II/I I[J'I}I HCIIOJIb30BaHUS B IIOBCEIAHEBHOM KHU3HH U o0OecrieyeHrs BO3MOKHOCTH I[J'I}I Pa3BUTHA MBIIJICHUS, UCTIOJIb3OBAHHUS B MMOBCEJHEBHOM
OCBOCHUA YCIICHIHOTO IMTPOAOJIPKCHU A O6p330BaHI/I$I 10 CIICIIMAJIBHOCTAM, HE CBA3aHHBIM C KU3HU
npeamMeTa MMPUKJIAAHBIM HUCIIOJIb30BAHUCM MATECMATUKU 1 00eCIIeueHHS BO3MOXKHOCTH YCHCUIHOTO ITPOJOJIZKCHHU A
ﬂ]lﬂ ycneuwHozo npodozzofceuuﬂ 06p03060HH}Z no cneyuanrbHocCmsm, C6A3aHHbIM C O6pa30BaHI/I$I 10 CIICHUAJIBHOCTSAM, HE CBAA3aHHBIM C
I’lpuK/ZaaHblM ucnoab3loearnuem viamemamurku MMPUKIIAAHBIM HCITIOJIb30BAHUCM MATCMATUKU ﬂ]lﬂ obecneuenus
6O3MOIAHCHOCMU YCNEULHO20 I’lpOdOJl.?fceHuﬂ 06pa30661Hu}Z no
CneyuarbHOCmAM, C6A3AHHbIM C OCYUWECMBIIEHUEM Hay‘tHOlZ u




UCCIe008amMeNbCKOU 0esiMelbHOCMU 6 00NACMU MAMEMAMUKU U
CMEINCHbIX HAYK

OneMEHTBI
TEOpPUHU
MHOXECTB U
MaTema-
TUYECKOM
JIOTUKHU

- OnepupoBaTh Ha 0a30BOM ypOBHE1 MOHSATHUSAMU: KOHEYHOE MHOXKECTBO,
3JIEMEHT MHOKECTBA, IIOJJMHOKECTBO, IIepeceyeHNE U 0ObeTUHEHIE MHOKECTB,
YHCIOBbIE MHOXECTBA HA KOOPAMHATHON MPSAMOM, OTPE30K, HHTEPBAJ;

- OIIepUpPOBaTh HAa 6A30BOM YPOBHE MOHATUSMU: YTBEPKIEHUE, OTPUIIAHNE
YTBEPXKJACHHSI, UICTUHHBIC U JIOXKHBIE YTBEPKICHUS, IPUYHUHA, CIICJCTBHE,
YaCTHBIN cllyyail O0IIero yTBEpKICHUS, KOHTPIPUMED;

- HAXO/IUTh MepecedeHre 1 0ObEAMHEHNE IBYX MHOKECTB, IPEICTaBICHHBIX
rpau4YecKy Ha YUCIOBOH MIPSIMOIA;

- CTPOUTH Ha YHACIOBOM MPAMOU ITOAMHOKECTBO YUCIOBOI'O MHOXKECTBA,
3aJJaHHOE MTPOCTEHIINMHU yCIOBUSIMU;

- pacro3HaBaTh JIO)KHbBIE YTBEPIKICHHS, OITHMOKH B PACCYXkICHUIX, B TOM YHUCIIE C
MCIOJIb30BaHNUEM KOHTPIIPHUMEPOB.

B moBceHeBHOM KU3HU U IPU U3YYSHUH JIPYTUX MTPESIMETOB:

- HCIIOJIb30BATh YMCIIOBbIE MHOKECTBA HA KOOPIMHATHOM MPSMOM /IS OMUCAHUS
peabHBIX MPOIECCOB U SBJICHUN;

- IPOBOJUTH JIOTUYECKUE PACCYKACHUS B CUTYAlUSIX TOBCETHEBHOM KU3HU

- C60600HO onepuposamsv2 NOHAMUAMU: KOHEYHOE MHOHMCECMBO, dNeMEHM
MHOXICECm8ad, NOOMHONCECm80, nepecedenue, 00vbeOuHenue U pasHoCmb
MHOXHCECMS, YUCTO08blE MHOMNCECMBA HA KOOPOUHAMHOU NPAMOU, OMPE30K,
UHmMep8a, NOIYUHMEPBAL, NPOMENCYMOK C BbIKOJIOMOU MOYKOU, pagduieckoe
npeocmasieHue MHOHCeCME Ha KOOPOUHAMHOU NIOCKOCTU,

- 3a0a8amb MHOIHCECMBA NepedUCieHUeM U XapaKmepucmuieckum c8otUCmEoM;
- Onepuposamsb NOHAMUAMU. YMEEPIHCOEHUE, OMPUYAHUE YIMEEPIHCOCHUS,
UCTMUHHDBLE U JIOHCHblE YIMBEPHCOCHUS, NPUYUHA, CledCmEUe, YaCMHbLL CIy4atll
0bue2o ymeepaircoenus, KOHMpHpUMep;

- nposepsAmb NPUHAOJIEHCHOCMb ITIeMEHMA MHOMCECEY;

- HAX00UmMb nepeceyeHue u 06veOUHeHUe MHONCECNE, 8 MOM YUCTe
NPeOCMAasieHHbIX epapuiecKu Ha YUCI080U NPAMOU U HA KOOPOUHATHOU
NIOCKOCIU,

- IPOBOOUMb 00KA3AMENbHBLE PACCYHCOCHUA 01 000CHOBAHUA UCIUHHOCIU
ymeepaicoerull. B nosceonesnoll scuznu u npu usyuenuu opyeux npeomMemos:

- OnepupoBaTh NOHATUSAMU: KOHEUHOE MHOXKECTBO, 3JIEMEHT
MHOX€ECTBA, I0JAMHOKECTBO, lIepecedeHre U 00beAUHEHHE
MHOXECTB, YACIIOBBIE MHOKECTBA HA KOOPAUHATHOU IPSMOMH,
OTpE30K, UHTEPBAJI, IOJIyUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOM, TpaduuecKoe MpeCTaBIeHNe MHOKECTB Ha
KOOPJMHATHOM IUIOCKOCTH;

- OIIEPUPOBATH MOHATUIMU: YTBEPIKIACHUE, OTPULIAHUE
YTBEPKACHMSI, UICTUHHBIC U JIOKHBIE YTBEPKIACHUS, IPUYMHA,
CJIEJICTBUE, YACTHBIN CiTy4ail 00Iero yrBepKaeHus,
KOHTPIIPUMED;

- IPOBEPATH IIPUHAIICIKHOCTD MIEMEHTA MHOKECTBY;

- HAaXO/IUTh NepecedeHre U 00beIMHEHNE MHOXKECTB, B TOM
YHCIIe MPEICTABICHHBIX TpapUeCcKy Ha YHCIOBOM MPSIMOM U Ha
KOOpJMHATHOM TUIOCKOCTH;

- IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS 111 000CHOBaHUS
VUCTUHHOCTHU YTBEP)KICHUH.

B noBceHeBHOM KU3HU U NIPU U3YYEHUU APYTHUX IIPEAMETOB:
- ACII0JIB30BATh YUCIIOBbIE MHOKECTBA HA KOOPIANHATHOU
MPSAMON M HA KOOPAMHATHOM TIJIOCKOCTH JIJI1 ONTUCAHUS
peabHBIX MIPOLIECCOB U ABJICHUIA;

- IPOBOAMTH JI0KA3ATEIbHBIE PACCYKICHUS B CUTyallUAX
MTOBCEHEBHOM KU3HHU, ITPU PELIEHUN 3a/1a4 U3 IPYTUX
IIPEAMETOB

Onepuposamuv noHsimuem onpeoesieHust, OCHOGHbIMU BUOAMU
onpeoenenutl, OCHOBHbLIMU BUOAMU MEOPEeM; - NOHUMAMb CYMb
KOCBEHHO20 OOKA3AMeNbCMEd,

- onepuposamv NOHAMUAMU CHEMHO20 U HECHENHO20
MHOHCECMEA;

- NPUMEHAMb Memoo0 MaAMeMamuidecKolt UHOYKyuu 0Jis
NPOBEOEHUsL PACCYHCOCHUU U OOKA3AMENbCME U NPU PeUleHUU
3a0au.




- UCNONIB308AMb YUCLOBbIE MHOMCECNEA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJis1 ONUCAHUS PEATbHBIX NPOYECCO8 U SGeHULL
nPOBOOUMb OOKA3AMENbHbIE PACCYHCOEHUS 8 CUMYAYUAX NOBCEOHEBHOU HCU3HU,
npu peweHuu 3a0ay u3 opyeux npeomemos

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:
- UCNONIL308AMb MEOPEMUKO-MHONCECTNEEHHBIIL A3bIK U A3bIK
JIO2UKU OJ151 ONUCAHUSL PeaNbHbIX NPOYECcos U A6leHUll, Npu
peueHuU 3a0ay Opyeux y4eOHvlx npeomemos.

Yucnaa u
BBIPKCHUS

- OnepupoBaTh Ha 0a30BOM YPOBHE IOHATUSAMMU: LIEJI0€ YKCIIO, AETUMOCTb YHUCE,
OOBIKHOBEHHAs P00k, NecATUYHAs JPOOb, pallHOHAIBHOE YHCII0, TPUOIIKEHHOE
3HAYEHHUE YUCIIA, YACTh, N0JIs1, OTHOLUICHHUE, IPOLIEHT, TOBBIIIEHUE U TIOHWKEHUE
Ha 3aJIaHHOE YMCIIO MPOLEHTOB, MacIITab;

- OIIepHpPOBATh Ha 0230BOM YPOBHE MOHATHIMU: JIorapudm ducia,
TPUTOHOMETPHUUECKAsl OKPYKHOCTh, TpajlycHasl Mepa yIia, BeJIMYnHa yIJia,
3aJJaHHOT'O TOYKOW Ha TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC,
TAQHI'€HC U KOTAHI€HC YIJIOB, UMEIOIINUX POU3BOJIbHYIO BEIUUUHY;

- BBINOJIHATh apu(pMETUYECKHE ACHCTBUS C LEJIbIMHU U PAllMOHAIBHBIMU
YHCIIaMU;

- BBINOJIHATh HECIIOXKHBIE TPE0Opa30BaHUs YUCIOBBIX BhIPAKEHHH, COepKALINX
CTETICHU YHCell, TH00 KOPHH U3 YHCeI, JIUOO0 JTorapu(Mbl Yuced;

- CPaBHUBATh pallMOHAJIbHBIE YHCIIa MEXKY COOOM;

- OLICHUBATh U CPAaBHUBATH C PAllMOHAJIbHBIMU YUCIAMH 3HAUYEHUS LENbIX
CTeIeHe umces, KOpHel HaTypaJlbHOW CTETIEHU U3 YUCEI, Jorapu(pMOB YHCeN B
IPOCTBIX CITy4asix;

- n300pakaTh TOUKAMHU HA YUCIOBOM MPSIMOH 1LieJIble U PallMOHAIbHbIE YHCIA,

- n300pakaTh TOYKAMHU Ha YUCIIOBOM MPSAMOIL 11€JIble CTENEHU YUCell, KOPHU
HaTypaJbHOHN CTENEHU U3 YHCEl, JIOTapU(MbI YKCEN B IPOCTHIX CIydasix;

- BBIIIOJIHATH HECJIOXKHBIE MPE00pa30BaHMsl LIETBIX U JPOOHO-pallMOHAIBHBIX
OYKBEHHBIX BBIPAXKECHUH;

- BBIp@XKaTh B IPOCTEHUIINX CITyyasiX U3 paBEHCTBA OJIHY IEPEMEHHYIO Yepes
APYTHE,

- BBIYUCIIATH B POCTBIX CIy4yasX 3HAUEHUSI YHCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
OCYILECTBIISIs1 HEOOXOIMMbIE MOACTAaHOBKH U IPeoOpa30BaHus;

- 1300paXkaTh CXeMaTHYECKH YToJI, BEJIMUYKMHA KOTOPOTO BhIpayKeHa B rpajaycax;

- OLICHMBATh 3HaKU CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCA KOHKPETHBIX YTJIOB.

B noBcenHeBHO KU3HU U ITPU U3YYEHHUH JPYTUX YIEOHBIX MPEAMETOB:

- BBINIOJIHATH BBIUMCIICHUS [P PEIICHUH 33]1a4 IPAaKTUUYECKOr0 XapaKTepa;

- BBIMOJIHATH MPAKTUYECKUE PACUEThI C UCIOIB30BAHUEM NPH HEOOXOAUMOCTH
CIIPABOYHBIX MATEPHAJIOB U BBIYUCIUTEIbHBIX YCTPONCTB,;

- CB00OO/IHO OTEepUPOBATh MOHATUSAMU: LEJIOE YUCIO, AETUMOCTh
qricel, OOBIKHOBEHHAs APOOb, AecsITHIHAs P00k, palliOHAIEHOE
YHCI0, MPUOIIHKEHHOE 3HAUEHUE YHCIa, YacTb, O,
OTHOLIEHME, IPOLIEHT, ITOBBILIEHUE U TOHWKEHUE HA 3a/laHHOE
YHCIIO MPOILIEHTOB, MacITao;

- IPUBOJIUTH IPUMEPHI YHUCEJI C 33JAHHBIMU CBOWCTBAMHU
JI€TUMOCTH;

- OTIEPUPOBATH MOHATHAMH: JOTapU(PM YHCIa,
TPUTOHOMETPUYECKAsE OKPYKHOCTb, PaIUaHHAs U TpajyCHas
Mepa yria, BeIMYMHA yTria, 3alaHHOT0 TOYKOM Ha
TPUTOHOMETPUYECKOIN OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC 1
KOTaHI'€HC YIJIOB, UMEIOIINX IPOU3BOJIbHYIO BEIUYHHY, YUCIIA €
U T;

- BBITIOJIHATH apu(METHYECKHE ICHCTBUS, COUETast yCTHBIC U
MUChMEHHBIEC TPUEMBI, IPUMEHSIS TIPU HEOOXOJUMOCTH
BBIUHCIIUTENIbHBIE YCTPOMCTBA;

- HaXOJUTh 3HAYECHUs KOPHsI HaTypaJIbHON CTENIEHH, CTETIEHH C
paloHaIbHBIM IIOKa3aTesleM, JIorapuMa, UCIIONb3Ysl IPU
HE00XO0/IMMOCTH BBIYUCIUTEIbHbBIE YCTPONCTBA,

- II0JIb30BATHCS OLIEHKOM M MPUKUAKOM MPU MTPAKTUYECKHUX
pacuerax;

- IPOBOJUTH 110 U3BECTHBIM (hOpMYyNaM U IpaBHiiaM
npeoOpa3oBaHusl OyKBEHHBIX BBIPAXKEHUH, BKIIIOYAIOIINX
CTENEeHH, KOPHM, Jorapu(Mbl U TPUTOHOMETpUUECKHE (QYHKIUU;
- HAXO/IUTh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIpAKEHUH,
OCYIIECTBIISIs1 HEOOXOIMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHMUs;

- 1300pakaTh CXEMAaTUYECKU yTojl, BEIMYHUHA KOTOPOTO
BbIpaXK€HA B Irpajlycax WIH pajJlaHax;

- UCTIOJIB30BATh MPHU PEIICHUH 3a/1a4 TaOJIMYHbIE 3HAUEHUS
TPUTOHOMETPUYECKUX (YHKIIUH YIIIOB;

- BBIIIOJIHATH NIEPEBOJ] BEIMYMHBI yIJIa U3 PaJIMaHHON MEpHI B
TpalyCHYIO U 00OpaTHO.




- COOTHOCHTD pPEalIbHBIC BETMYHHBI, XaPAKTEPUCTUKHA OOBEKTOB OKPYKAIOIIIETO
MHpa C UX KOHKPETHBIMU YHCIIOBBIMU 3HAUYCHUSIMH;

- ACIIOJIB30BAaTh METO/IbI OKPYTJICHUS, TPUOIMKEHUS U TIPUKUJIKU TIPH PEIICHUN
NPaKTUYECKHUX 3a/1a4 TOBCETHEBHOMN JKU3HU

- C60600HO onepuposamov NOHAMUAMU. HAMYPALbHOE YUCTIO, MHOHNCECMBO
HaMypaibHbIX YUCell, Yeroe YUcio, MHOICeCME0 Yeablx yucei, 00bIKHOBEeHHAs
0podb, decamuunas Opobb, CMEUWAHHOE YUCTO, PAYUOHATbHOE YUCTO,
MHOIHCECMBO PAYUOHATLHBIX YUCE], UPPAYUOHATIBHOE YUCILO, KOPEHb CIeneHu N,
oeticmeumenbHoe YUCL0, MHOMCECMBO OelicMEUmMEeNbHbIX YUCe]l, 2e0MempuiecKasl
uHmMepnpemayus HamypaibHuLX, Yeablx, PAYUOHATbHBIX, QeliCMEUNMeNlbHbIX
yucen, NOHUMAMb U OOBACHAMb PAZHULY MEHCOY NOZUYUOHHOU U HENOZUYUOHHOU
cucmemamul 3anUcu Yucei,

- nepesooums YUCad U3 OOHOU CUCTEMbl 3aNUCU (CUCTEMbl CYUCTIeHUs) &
opyeyio;

00KA3bI6AMb U UCNOIb308AMb NPUSHAKYU OETUMOCIU CYMMbL U NPOU3BEOeHUsI NPU
BbINOTHEHUU BLIYUCTICHUL U PEUUEHUU 3A0aY,

- 8LINOIHAMb OKPY2leHUe PAYUOHANbHBIX U UPPAYUOHATILHBIX YUCET C 3A0AHHO
MOYHOCMbIO,

- CpasHUamsb OelicmeumenbHble YUCid PAZHbIMU CNOCOOAMU,

- YNOPAO0OHUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE 0ObIKHOBEHHOU U OeCAMUYHOU
0pobu, yucia, 3anUcanubvle ¢ UCNOIb308aHUEM

apugmemuueckozo K6aOpPaAMHO20 KOPHsl, KOpHell cmenenu bonvute 2;

- naxooums HO/ u HOK pa3suvimu cnocobamu u ucnoib3068ams ux npu peuleHuu
3a0ay;

- BLINOIHAMb BLIYUCTIEHUS U NPE0OPA308AHUSL BLIPANCEHULL, COOEPHCAUUX
oeticmeumenvHvle Yucia, 8 MOM YUcie KOPHU HAMYPATbHbIX CIMeNneHell;

- BLINOJHAMb CMAHOAPMHbBLE MONHCOECMBEHHbIE NPEe0OPA30B8AHUSL
MPUSOHOMEMPUUECKUX, TIO2APUPMUYECKUX, CHENEeHHbIX, UPPAYUOHATbHBIX
BbIPANHCEHUL.

B noeceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

- BLINOIHAMD U OOBACHAMb CPABHEHUE PE3VIbMAMO8 8blUUCTIeHUL NPU PeueHUU
APAKMUYecKux 3a0ay, 8 mom yucie npuOIUNCEHHbIX 8bIYUCTEHUT, UCNONb3YS
PpasHble cnocodbl CPasHeHUll;

- 3aNUCbIBAMb, CPABHUBAMb, OKPY2IAMb YUCI08ble OAHHblE PealbHblX ENUUUH C
UCNONB308AHUEM PA3HBIX CUCTEM USMEPEHUSL,

- COCMABIAMb U OYEHUBAMb PAZHBIMU CNOCOOAMU YUCTOBbIE BbIPANCEHUS NPU
peuleHuY nPaKmuyeckux 3a0ay U 3a0ay u3 Opyeux y4eonvix npeomemos

B noBceiHEBHOI KU3HU U TTPU U3YYCHHUH APYTUX YICOHBIX
MPEIMETOB:

- BBITIOJIHATH JICUCTBHSI C YMCIIOBBIMHU JIAHHBIMU TIPH PEIICHUH
3a]1a4 MPaKTUIECKOTo XapaKTepa u 3a/1a4 U3 Pa3InIHbIX
o0nacreit 3HaHUH, UCTIOJB3Ysl IPU HEOOXOIMMOCTH CIIPABOYHBIC
MaTepuasbl U BEIYUCIUTEIBHBIC YCTPOUCTBA;

- OIICHUBATh, CPABHUBATH M UCIIOJIB30BATh IPU PEIICHUH
MPAKTUYECKHX 33719 YHCIIOBBIC 3HAUYCHUS PEaTbHBIX BEIINYMH,
KOHKPETHBIC YHCIIOBBIC XapAKTEPUCTUKNA OOBEKTOB
OKPYXAIOIIeT0 MUPa

- C60600HO onepuposamsv YUCI08bIMU MHONCECMEAMU NPU
peuieHuu 3a0a4,

- HOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUUPEHUSL YUCTIOBbIX
MHOJCECE,

- 611a0enmb OCHOBHBIMU NOHAMUAMU MEOPUU OeTUMOCU NPU
peuieHuy cmaHoapmusix 3a0a4

- umems 6a308ble NPEOCMABIEHUS. O MHOICECTBE KOMNJIEKCHbIX
yucen,

- C60000HO BbINONHAMb MONCOECBEHHbIE NPeodPA3068aAHUS
MPUSOHOMEMPULECKUX, TI02APUPMUYECKUX, CNEeNneHHbIX
8bIPANCEHULL,

- n1adems opmynou bunoma Hetomona;

- IPUMEHSIMb NPU PEUEHUU 3A0ay Meopemy O JTUHEHOM
npeocmasnenuu HOJJ;

- npumensims npu pewenuu 3aoay Kumaiickyro meopemy 06
ocmamxax,

- npumensimv npu pewenuu 3aoay Manyio meopemy @epma;

- yMemb 8bINOHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU cucmeme
cuucnenus;

- NPUMEHSIMb NPU PeueHUU 3a0ay MeopemuKo-4Uucilosble
@dyHKyuu: yuco u cymma denumenetl, hynxyuro Diliepa;

- NPUMEHAMb NPU peueHUulU 3a0a4 yenHole Opoou;

- NPUMEHAMb NPU PeleHUU 3a0ay MHO20UNEeHbl C
OelicmeumenbHuIMU U YelblMU KO3 duyuenmamu,

- 81a0emsb NOHAMUAMU NPUBOOUMDBLL U HENPUBOOUMDBLLL
MHO20UIeH U NPUMEHSAMb UX NPU PEeUleHUU 3a0ay;




- npumensims npu pewenuu 3a0ay OCHOBHYIO meopemy aneeopbl;
- NPUMEHSMb NPU peleHuU 3a0ay npocmetiuiue QyHKyuu
KOMNIEKCHOU NepeMeHHOl KaK 2eomMempuiecKkue
npeobpazoeanus

YpaBHeHust
Y HEpaBEeH-
CTBa

- Pemiars nuHelHbIE ypaBHEHNS U HEPABEHCTBA, KBAIPaTHBIC YPABHEHUS,

- pemath Jiorapudmudeckue ypapHeHus Buna log a (bx + ¢) = d u npocteitmme

HepaBeHCTBa Buaa log a x < d;

- pelaTh noka3aTelbHble YpaBHEHHs, Buaa abx+c= d (rae d MOKHO IIpeICTaBUTh
B BUJIC CTETICHU C OCHOBAHHMEM a) M MpOCTelIe HepaBeHCcTBa Buaa ax < d (rae d

MOXHO IPpEACTaBUTh B BUAC CTCIICHU C OCHOBAHHUEM a),

- IPUBOJIUTH HECKOJIBKO IIPUMEPOB KOPHEH MPOCTENIIEr0 TPUTOHOMETPHUUECKOTO

ypaBHEHMs BUJA: SIn X =a, cOos X =a, tgX = a, ctg X = a, rJe a — TabJIu4HOoe
3HaUY€HUE COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKIUU.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- COCTaBJIATh U PEIIATh YPABHEHUS U CUCTEMBl YPABHEHUM IIPH PELICHUU
HECJIOKHBIX NPAKTUYECKUX 3a]a4

- Ceoboono onepupoeanib NOHAMUAMU. YPAGHEHUE, HEPABEHCNIB60, PABHOCUJIbHbLE

VPasHeHUsl U HepaseHCmad, ypasHeH e, A61auieecs cliedCmauem opy2020
VpasHenusl, ypasHeHusl, pa8HOCUIbHbLE HA MHOMCECTEe, PABHOCUTbHbIE
npeoobpazoeanus ypagHeHull,

- pewams pasHvle UObl YPAGHEHUL U HEPABEHCME U UX CUCIEM, 8 MOM YUCTle
HeKomopule ypagHeHus 3-ii u 4-ii cmeneuetl, OpoOHO-PAYUOHATbHbIE U
uppayuoHaibHule,

- 0811a0emb OCHOBHbIMU MUNAMU NOKA3AMENbHBIX, JI02APUPMUYECKUX,
UPPAYUOHATLHBLX, CIMENeHHbIX YPAGHEeHUl U HEPABEHCME U CIMAHOAPMHbIMU
Memooamu ux peuwleHutl U NPUMeHAms UxX npu peuleHuu 3a0a4;

- npumeHsams meopemy be3sy k pewenuio ypasrenuii;

-npumensims meopemy Buema 0ns pewienus nekomopwix ypasHenuti cmenexu
8bluie 6Mopol;

- NOHUMAMb CMBICI MeopemM O PABHOCUILHBIX U HEPABHOCUTLHBIX
npeoopazoeanusx ypasHeHul u ymems ux 0OKa3vléamn,

811a0enms Memooamu peulenus ypagHeHull, Hepagencme U Ux cCucmem, ymems
8b1OUPAMb MeMOO peulenusi U 000CHOBbIBAMb CBOU 8blOOD,

- UCNONI308AMb MEMOO UHMEPBANO08 O/ peUuleHUs HEPABEHCME, 8 MOM YUCTLe
OPOOHO-PAYUOHATILHBIX U BKIIOYAIOWUX 8 Ce051 UPPAYUOHATIbHBLE BbIPAINCEHUSL,
- pewiams anzedpauyecKue YpaeHeHus U HepAGeHCMEd U UX CUCTNEMbl C
napamempamu aneeopaudeckum u 2paguyeckum memooamu,

- Pemats panmonansHbie, TOKa3aTENbHBIE U TorapupMuueckue
ypaBHEHUS U HEPABEHCTBA, IPOCTEHIIINE UPPALlMOHATIbHBIC U
TPUTOHOMETPUUYECKUE YPABHEHHS, HEPABEHCTBA U UX CUCTEMBI;
- UCIIOJIb30BaTh METO/IbI PEILICHUS] YPABHEHMI: IPUBEICHUE K
BUY CITPOU3BEIAEHUE PABHO HYJIIO» WIIA «4ACTHOE PABHO HYJIIO»,
3aMEHa MEPEMEHHBIX;

- UCIIOJI30BaTh METOJ MHTEPBAJIOB JIJIsl PELICHUSI HEPABEHCTB;

- CIIOJIB30BaTh rpadUUECKU METO/I IS TPUOJIMIKEHHOTO
pelLIEHHS] YPaBHEHU U HEPABEHCTB;

- 1300paXkaTh Ha TPUTOHOMETPHUUECKOI OKPY>KHOCTH MHOYKECTBO
peLIeHU IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHHN U
HEpPABEHCTB;

- BBITIOJIHATH OTOOP KOpPHEH YpaBHEHUH MM PEeILICHHHA
HEPaBEHCTB B COOTBETCTBUHU C JIONOJHUTEIbHBIMU YCIOBUSMHU U
OrPAaHUYECHUSAMMU.

B moBceiHEBHOM XKU3HU U MIPU U3YYCHHUH JIPYTHX YUECOHBIX
MPEIMETOB:

- COCTaBJIATh U pellIaTh YPABHEHUsI, CACTEMBI YPABHEHUUN U
HEPaBEHCTBA NP PEIICHUH 3a7a4 IPYTrUX YICOHBIX TPEIMETOB;
- UCIIOJIB30BaTh YPABHEHMS U HEPABEHCTBA IS IOCTPOEHUS U
WCCIIEIOBAHUS TPOCTENUIIINX MATEMATUYECKUX MOJAEIIEH
peanbHbIX CUTYaAllU WIM NPUKIIAIHBIX 3a1a4;

- YMETh UHTEPIPETUPOBATH MOJTYYEHHBIN MMPU PEIICHUU
YpPaBHEHUSI, HEPABEHCTBA WJIM CUCTEMBI PE3YyJIbTAT, OLICHUBATh
€ro MpaBoNo1001e B KOHTEKCTE 3aIaHHON PEaIbHOM CUTYaITuu
WJIY TIPUKIIAJHON 3a1a4u.

-Cc80600HO onpedensimeb Mun u 8b10UPaAMsd Menoo peulenus
NOKA3AMENbHBIX U JI02APUDMUYECKUX YPAGHEHUL U HEPABEHCMS,
UPPAYUOHAILHBIX YPABHEHUT U HEPABEHCME,
MPULOHOMEMPUYECKUX YPAGHEHULL U HEPABEHCME, UX CUCTIEM,

- €80O00HO peuams CUCmeMbl TUHEHBIX YPAGHEHUL,




- 871a0emb PA3HbLIMU MeMOOaMu 00KA3amenbCmea HepageHcme,;

pewams YpasHeHUs: 8 YeablX YUCIAX,

- U306padicamv MHOMCECMEA HA NIOCKOCMU, 3a0asaemble YPAGHEeHUIMU,
HepaseHCmMBamu U Ux CUCTIeMAMU,

- CB0DOOHO UCNONB308AMb MOHCOECBEHHbLE NPE0OPA308aHUA NPU PeUleHUU
VPABHEeHUl U cucmem ypasHeHUull

B nogceonesnotl sHcuznu u npu uzyueHuu Opyux npeomemos:

- COCMABIAMb U peuams YPAaeHeHUsl, HePABEHCMEA, UX CUCEMbl NPU PeuleHUU
3a0ay Opyaux y4eOHbIX NPeoMemos;

- BLINOIHANDb OYEHKY NPABOON0O0OUS Pe3YIbmMamos, NOAYYAeMblX NPU peleHuu
PA3IUUHBIX YPAGHEHULL, HEPABEHCME U UX CUCIEM NPU peuleHul 3a0ad Opyux
VueOHbIX npeoMemos,

COCMAsIAMs U peulams YPasHeHUs U Hepagencmed ¢ napamempamy npu
peuileHul 3a0ay opyaux y4eOHvlX npeomMemos;

- COCMABIAMb ypasHenue, HepageHCmeo UlU UX CUCmeMmy, OnuUcblearoujue
PEAIbHYIO CUMYayuto Ui NPUKIAOHYIO 3a0ady, UHMepnpemupo8ams noiy4eHHble
pesyivmamal;

- UCNOIBL308AMb NPOSPAMMHbBLE CPEOCMBA NPU PeUleHUU OMOETbHBIX KIACCO8
VPaBHeHUll U HEPABEHCME

- pewiams OCHOBHbLE MUNbL YPAGHEHUU U HEPABEHCME C
napamempamu,

- npuMeHAmb npu peweHuu 3a0a4 nepasencmea Kowu-
bynaxoeckoeo, bepnynnu,

- UMemsb npeocmasieHue 0 HepaeeHCMBEax MexHcoy CPeOHUMU
cmenenHvIMU

OyHKIUU

- OnepupoBaTh Ha 6a30BOM YpOBHE NOHATUSAMHU: 3aBUCUMOCTh BEJIMYHUH,
(GyHKIMS, apryMEHT U 3HaueHue PYHKIMH, 00JIaCTh ONPEIEIeHHS U MHOKECTBO
3HaYeHU! PyHKLUH, rpaduK 3aBUCUMOCTH, rpaduK GyHKIMHU, HYIU GYHKINH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, BO3pAcTaHNE Ha YHCIOBOM MPOMEKYTKE,
yOBbIBaHHE Ha YMCIOBOM NPOMEXKYTKE, HauOoJIblIlee U HaMMEHbIlIee 3HAUCHHE
(GYHKIIMHM Ha YUCIIOBOM ITPOMEXYTKE, epHoArndecKast pyHKIUs, IEPUOS;

- ONepUpoBaTh Ha 0A30BOM YpPOBHE MOHATHAMMU: IpsMasi U oOpaTHas
PONOPLMOHAILHOCTD JTMHEWHAs, KBalpaTUUHas, JJorapupmMuueckas u
nokasaresabHas (yHKIMU, TPUTOHOMETPHUECKUE (PYHKIUH;

- pacro3HaBaTh rpauKu 3JeMeHTapHbIX QYHKIUI: NpsMOil 1 0OpaTHON
PONOPLHUOHATIBHOCTH, JIUHEHHOHN, KBaIpaTUYHOM, TorapupMUIecKoil 1
MoKa3aTeabHON (QYHKIUI, TPUTOHOMETPUUECKUX (PYHKIIHIA;

- COOTHOCHUTD I'paMKH 3JIeMEHTapHBIX QYHKIUI: PsSMON 1 0OpaTHOI
MPONOPLUUOHAILHOCTH, JIMHEWHOM, KBaJpaTUUHOM, JorapumMuueckoit u
noKa3aTeabHON (YHKIUI, TPUTOHOMETpUYECKHX QYHKIUI ¢ hopMyTamu,
KOTOPBIMH OHH 33/1aHBbI;

- HAXO/IUTh 1O rpauky NpuOIMHKEHHO 3HAUEHUS PYHKIIUH B 3aJJaHHBIX TOUYKAX;

- OnepupoBaTh MOHATUSAMU: 3aBUCUMOCTH BEJIMYUH, (DYHKIIUS,
apryMeHT M 3HaueHue (QyHKIMH, 00JIaCTh ONpeIeNICHUs U
MHO’KECTBO 3HAUeHUN (QYHKIUH, Tpa@HK 3aBUCUMOCTH, Tpaduk
byHKUIMHA, HYIH QYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHHE Ha YHUCIOBOM MPOMEXYTKE, yObIBaHHE Ha
YHICIOBOM ITPOMEXKYTKE, HauOOJIbIlIee U HAaUMEHbIIIEe 3HAaUCHNE
(GYHKIIMHM HAa YUCIIOBOM MPOMEXKYTKE, eproandeckast pyHKIIUs,
Mepuo/I, YeTHAS U HEUEeTHAsI PYHKIUU;

- OIIEpUPOBAThH MOHATHIMH: MpsiMasi U oOpaTHas
MIPOMOPLUOHAIHOCTD, JTMHEWHas, KBaJlpaTUYHas,
norapudmuyueckas U moka3arenbHas GpyHKINU,
TPUTOHOMETPUIECKHE (DYHKIIHH;

- OIpEENITh 3HaueHUe (PYHKIIMH 110 3HAYCHUIO apryMEeHTa MPpU
pa3IMYHBIX crloco0ax 3aaHus QYHKINH;

CTpOUTH TpadUKU U3YUYCHHBIX (QYHKIUH;

- OIHUCBIBATh MO rpaUKy U B MPOCTEHIINX cIydyasx 1Mo ¢popmyie
MOBE/ICHNE U CBOWCTBA (DYHKIUH, HAXOIUTH MO Tpad UKy
GbyHKIIME HanOOJIBIINE W HANMEHBIINE 3HAYCHUS;




- OTIpeNeNsATh 1o rpaduKy CBOMCTBA GYHKINHU (HYJIH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HAauOOJIbIINE U HAMMEHbIINE
3HAuEHUs U T.11.);

- CTPOUTH ACKU3 rpaduka PyHKINHU, YIOBIECTBOPSIONICH TPUBEACHHOMY HAOOPY
ycIoBHH (TIPOMEXKYTKHM BO3pacTaHusl /yObIBaHUS, 3HaYCHNE (YHKIIMHU B 33JaHHON
TOUYKE, TOUKH SKCTPEMYMOB U T.11.).

B noBceHEeBHO JKU3HU U ITPH U3YYEHHUH JPYTUX MPEIMETOB!

- OIPENENATh [0 rpaduKaM CBOMCTBA PealbHBIX MPOLECCOB U 3aBUCUMOCTEM
(HamOopIIMe ¥ HAMMEHBINNE 3HAUCHHS, TPOMEKYTKH BO3pACTAaHHS U YOBIBAaHUS,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

- UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOU
CUTYaIluu

- Brademv nonamuamu. 3a8ucumocms eaudut, QyHKyus, apeyMenm u 3HaueHue
@yHKyuU, obracmes onpeoeneHus U MHOMCECME0 3HAYeHUL YHKYUU, epaghux
3asucumocmu, epapux Gyukyuu, Hyau GYHKYUU, RPOMeNCymKu
3HAKONOCMOAHCMEA, B03PACHAHUE HA YUCTIO80M NPOMeENCYMKe, YOvleanue Ha
YUCTIO80M NPOMENCYMKe, HauboIblee U HauMeHbulee 3HaueHue QYHKYuu Ha
YUCTIOB0M NPOMENCYMKe, Nepuoouteckasn QyHKyus, nepuoo, YemHas u HeyemHas
@dyHKYUU; yMemb npuMeHsAms dMU NOHAMUSL NPU peulenuy 3a0a4;

--6/1a0emb NOHAMUEM CMenenHas QYHKYus, cmpoums ee 2papux u ymens
NPUMEHAMb CBOUCMBA CIMENEeHHOU YYHKYUU NpU peulenuu 3a0a4;

- 81a0emb NOHAMUAMU NOKA3AMENbHASL PYHKYUS, IKCHOHEHMA, CIMPOUmMb UXx
epaguku u ymems NPUMEHAMs CE0UCMEA NOKA3AMENbHOU (YHKYUU NPU peuleHUul
3a0ay;

- 81a0emb NOHAMUEM 102apupmMuieckas QyHKYus, cmpoums ee 2papux u ymems
NPUMEHAMb CBOUCMBA 102APUPMULECKOU PYHKYUU NPU peuleHUU 3a0al;
e1adems NOHAMUAMY MPUSOHOMempUdecKue QYHKYuY, Cmpoums ux spaguxu u
YMemb NPUMEHAMb C8OUCMBA MPULOHOMEMPULECKUX DYHKYUL NpU peuleHuu
3a0au, 61a0emv noHAmuUeM 00pamuas QYHKYus; NPUMEHAMsb Mo NOHAMUE NPU
peutenuu 3a0a4;

- NPUMEHAMb NPU peueHuU 3a0a4 C80UCMEa QYHKYULL: YemHOCMb,
NepUOOUYHOCMb, OCPAHULEHHOCTb,

- NPUMEHAMb NPU peuleHul 3a0ad npeoopazoe8anus cpapuros QyHKyu;

- 871a0emb NOHAMUAMU YUCT08ASI NOCIe008AMENLHOCMb, apudmemuyeckas u
2eomMempuieckas npocpeccusi;

- NPUMEHAMb NPU peleHuU 3a0ay c8oUCMEa U NPUSHAKU apu@dmemuiecKoli u
2eoMempuiecKou npocpeccull.

- CTPOMTD ACKU3 Tpaduka PyHKIMH, yIOBICTBOPSIOIIEH
MIPUBEJICHHOMY Ha0Opy yCIIOBUM (TPOMEKYTKH
BO3pacTaHus/yObIBaHUS, 3HaUeHUE (DYHKIMH B 3aJJaHHOM TOUKE,
TOYKH HKCTPEMYMOB, aCUMIITOTbI, HYIH QYHKIUH U T.11.);

- pelmiaTh ypaBHEHMs, IPOCTEHIINE CUCTEMBI YPABHEHUH,
UCIOJb3Ysl CBOMCTBA (PYHKLUI U UX IpaUKOB.

B noBceaHEBHOI KU3HU U IPU U3YYCHUHU JAPYTHX YIEOHBIX
IPEIMETOB:

- OTIPENIENATh MO rpaduKaM U UCTIOIB30BATH JIJISl PEILICHHS
IPUKJIAJHBIX 33/1a4 CBOICTBA pealbHbIX IPOLECCOB U
3aBUCUMOCTEH (HanOOJbIINe M HAUMEHBIIINE 3HAYCHUS,
IPOMEXYTKH BO3pACTaHUsI U yOBIBaHUS (PYHKIIUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ACHMIITOTHI, IEPUOJ U T.11.);

- HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM
MPAaKTUYECKON CUTYallMU;0PEILIIATh 0 TpaguKaM mpocTenIme
XapaKTepUCTUKH EPUONYECKUX MPOLIECCOB B OMOJIOTUH,
HKOHOMHKE, MYy3bIKE, PQJMOCBS3U U Jp. (aMIUIUTY1a, IEPUOT U
T.I1.)

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

- NPUMEHSIMb MemOoObl PeuleHUst NPOCMetiuux
ougpepenyuanbHvlx ypasueHUuli nepeoco u 8Mopo2o Nopsi0Kos




B nosceounesnoii socuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

- onpeoensamv no epagukam u UCNOIb308aMb OJis peuleHUsi NPUKIAOHBIX 3a0ay
CBOLICMBA PeanbHbiX NPOYECcCo8 U 3asucumocmett (HauboOIbUIUE U HAUMEHbULUE
3HAYEHUsL, NPOMEICYMKU 803PACAHUSL U YObIBAHUSL (DYHKYUL, NPOMEICYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, MOYKU nepecuba, nepuoo u m.n.);

- UHMEPNPeMUpPoO8ams C8OUCMBEA 8 KOHMEKCMe KOHKPEeMHOU NPAKmu4ecKoll
cumyayuu,

- onpedensimy no epapukam npocmeriwiue XapaKkmepucmuKy NePUOOULeCcKUx
npoyeccos 8 OUoI02UU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMNAUMYOQ,
nepuoo u m.n.)

OneMEHTBI
Marema-
THYECKOTO
aHajau3a

- OnepupoBaTh Ha 6a30BOM ypOBHE NOHSATUSMH: TPOU3BOAHAS PYHKIIMU B TOUKE,
KacaTenbHas K rpaQuky QpyHKUINUU, TPOU3BOAHAS (PYHKIINU;

- OTIpENIeNATh 3HAYCHUE IPOU3BOAHON (PYHKIIH B TOUKE 110 H300PaKECHUIO
KacaTeNbHOH K rpaduKy, MPOBEACHHON B 3TOI TOUKE;

- pemarb HECIOKHBIE 331a4H Ha IPUMEHEHHUE CBSI3H MEXK/TY TPOMEKYTKaAMH
MOHOTOHHOCTH M TOUYKaMH SKCTpeMyMa (YHKIIUH, C OTHON CTOPOHBI, U
IPOMEXYTKaMHU 3HAKOTIOCTOSTHCTBA U HYJISIMU TIPOU3BOTHON 3TOM (DYHKIIMH — C
JIPYTOH.

B moBceHEBHOM KU3HU U IIPU U3YYSHUH JIPYTHX MTPESIMETOB:

- IOJIB3YACh IpadvKamMu, CpaBHUBATh CKOPOCTU BO3pacTaHus (pocTa,
MOBBIIIICHUS, YBEIMUSHUS | T.I1.) HJIM CKOPOCTH YOBIBAHUS (TTaJIcHUS, CHIDKEHHUS,
YMEHBILIEHUS U T.I1.) BEIMYUH B pEaTbHBIX MPOIIecCcax;

- COOTHOCHTB T'paMKH pealbHBIX IMPOILIECCOB U 3aBUCHMOCTEH C X OMHCAHUSIMH,
BKITIOUAIOLUMU XapPaKTEPUCTUKHU CKOPOCTU U3MEHEHUS (OBICTPBINA POCT, MIIABHOE
MOHWKEHUE U T.I1.);

- HCTIOJIb30BAaTh IpaUKH peallbHBIX MPOLIECCOB ISl PEIICHUS HECIOMKHBIX
NPUKJIAIHBIX 33/1a4, B TOM YHCIIE ONPEEIIsis 0 TpaduKy CKOPOCTh X0/
npoiiecca

- Braoemu nonsamuem 6eckoHeuno youlearowas 2eoMempuieckds npocpeccus u
yMemb npUMeHAMb e20 NPU peuleHuu 3a0a4;

- NPUMEHAMb OJI5 peuleHuUs 3a0ay meopuro Npeoeios;

- 81a0emb NOHAMUAMU DeCKOHeUHO OobuiUe U OeCKOHEeUHO Malble YUCTOBble
nOCe008amenrbHOCU U YMemb CPABHUBAMb ODECKOHeUHO bonbuiue U OECKOHeUHO
Manvie nocnedo8amenbHOCmu,

- 81a0emb NOHAMUAMU. NPOU3BOOHAS PYHKYUU 8 MOYKe, NPOU3BOOHAS. (DYHKYUU,
- BLIYUCTIAMb NPOU3BOOHDBLE INEMEHMAPHBIX DYHKYUL U UX KOMOUHAYUL,
uccne008ams (YYHKYuYU Ha MOHOMOHHOCMb U IKCIPEMYMbL,

- OnepupoBaTh MOHATUAMU: POU3BOJHAS (HYHKIIMU B TOUKE,
KacaresbHast K rpaguKy QyHKINU, TPOU3BOAHAS (PYHKIIHU;
- BBIYUCIIATH TIPOU3BOIHYIO OJJHOUJIEHA, MHOTOUJICHA,
KBaJIpaTHOTO KOPHsI, IPOU3BOIHYIO CYMMBbI (DYHKIIUH;

- BBIYUCIIATH TIPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIHHA 1 X
KOMOMHAIHI, HCIIOJIB3YS CIIPaBOYHBIC MaTEPHAIbI;

- UCCIIEIOBATh B MIPOCTEHUIIHX CITydasX (yHKIHU Ha
MOHOTOHHOCTb, HAXOAUTh HAaHOOJIBIIINE U HAUMEHBILINE
3Ha4YeHUs1 PYHKUIUH, CTPOUTH Ipa)MKi MHOTOUJICHOB H
NPOCTEHINNX palMOHANBHBIX (DYHKIHUI C HCIIOJIb30BAaHHEM
anmapaTa MaTeMaTH4eCcKOro aHaIn3a.

B moBceTHEBHOM )KH3HU U TIPU H3YYCHUH JIPYTHX YICOHBIX
MPEeIMETOB:

- pelIaTh NPUKJIATHBIC 33]]a49d U3 OUOJIOTHH, PU3UKH, XUMHUH,
HSKOHOMUKH U JPYTUX MPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAaHHEM
XapaKTEPUCTHK PEATHHBIX MPOIECCOB, HAXOXKICHUEM
HauOOJBIINX ¥ HAUMEHBIINX 3HAYSHHUH, CKOPOCTH U YCKOPEHUS
U T.IL;

- HHTEPIPETUPOBATH TOTYUCHHBIE PE3yIbTAThI

- c60000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM
MamemMamuyecKko20 aHanu3a 0Jisi 6bIYUCAEHUS NPOU3BOOHBIX
@dyHKYUU 00HOU NepemeHHOU;

- C6000OHO NPUMEHAMb ANNAPam MamemMamuyecko2o aHaiu3a
07151 UCCNIe008aHUSL (DYHKYUL U NOCMPOEHUSL 2PAPUKO8, 8 MOM
yucne uccie008anus Ha 8bINYKIOCb,




- cmpoums epaguKu U NPUMEHAMb K peuleHuro 3a0ad, 8 Mmom 4ucie ¢
napamempom;

- 871a0emb NOHAMUEM KACAMENbHAs K 2PAdUKY (YHKYUU U yMemsb NPUMEHAMb
€20 npu peueHuu 3a0ay,

- 811a0emb NOHAMUAMU NEPBO0OPA3HAA PYHKYUS, ONpedeleHHbIIL UHMeSPall;

- npumensimo meopemy Hotomona—Jletibnuya u ee ciedcmeust 0isi peuieHus:
3a0au

B noeceownesnotl sicusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

- pewiams NPUKIAOHbBLE 3a0a4l U3 OUON02UU, PUSUKU, XUMUU, IKOHOMUKU U
Opyaux npeoMemos, Cé3aHHble ¢ UCCIe008aAHUEM XAPAKMEPUCTIUK NPOYECCO8,
UHMeEpnpemupo8ams NOIYy4eHHble pe3yabmanvl

- Onepuposams NOHAMUEM NepeoooPaA3HOU PYHKYUU OJis
peutenus 3a0au,

- 0811a0emb OCHOBHLIMU C8edeHUAMU 00 unmezpane Horomona—
Jletibnuya u e2o npocmeuiuiux npUMeHeHUsx,

- Onepupo8amv 6 CMAaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU
8bICULUX NOPSOKOB;

- yMemb npuMeHAms Npu peuleHuu 3a0ay ceoucmea
HenpepvleHblX (hyHKYULL,

- yMemb NpUMeHAmb NPU peuleHuu 3a0ay meopembl
Beuiepwumpacca,

- yMemb 8bINOHAMb NPUOTUNCEHHbIE BbIYUCTIEHUS (MemOObl
peuleHus YpasHe U, GblYUCIeHUsI ONPeOesleHHO20 UHMe2pana);
- yMemyb NpUMEHAMb NPULONACEHUE NPOU3BOOHOU U
ONnpeoeneHH020 UHMe2pala K peuenuio 3a0ay eCmecmeo3HaHus,
- 81a0€emb NOHAMUIMU 8MOPAsL NPOUIBOOHAS, GbINYKIOCb
epaguxa pyHKkyuu u ymems uccie0o8ams QYHKYuo Ha
BLINYKIOCb

Cratuc-
THKA U
Teopus
BEPOST-
HOCTEI,
JIOTHKA U
KOMOMHa-
TOpHKaA

- OnepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMH OIHCATEIIbHBIMU
XapaKTEepPUCTHKAMH YMCI0OBOTO Habopa: cpeaHee apudMeTHIecKkoe, MeInaHa,
HanOOJbIIIEe U HAMMEHBIIIEE 3HAYEHHUS;

- OTepUpOBaTh Ha 0A30BOM YPOBHE MOHATHIMH: YaCTOTA ¥ BEPOSATHOCTH
COOBITHS, CITYYaliHBIN BBIOOP, OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHY;

- BBIYUCIISATH BEPOSITHOCTH COOBITHI HAa OCHOBE TOJICUETA YHCIIa UCXOJIOB.

B moBceHEBHOM JKU3HU | ITPH U3YUEHHUH JPYTUX MPEIMETOB:

OILICHUBATh U CPAaBHUBATH B MPOCTHIX CIIydasX BEPOSATHOCTH COOBITHI B pEaIbHOM
KU3HH;

- YUTaTh, COTIOCTABIISTh, CPABHUBATh, MHTEPIPETUPOBATH B TIPOCTHIX CITydasx
peanbHbIe TaHHbBIE, TPEICTaBICHHbBIC B BU/IE TaOIHUII, qHarpaMm, rpad)ukoB

- Onepuposams 0OCHOBHBIMU ONUCAMETbHBIMU XAPAKMEPUCTIUKAMU YUCTOB020
Habopa, NOHsAMuUeM 2eHePAIbHASL COBOKYNHOCHb U 8bLOOPKOU U3 Hee,

- Onepupoeamsv NOHAMUAMU. YACTOMA U 8ePOIMHOCIb COOLIMUSL, CYMMA U
npou3zeedeHue 6ePOSIMHOCHEN, GLIYUCTISIMG GEPOSIMHOCMU COOBIMULL HA OCHO8E
noocyema 4ucia ucxo008,

- 81A0emb OCHOBHLIMU NOHAMUSMU KOMOUHAMOPUKU U YMeNb UX NPUMEHIMb NPU
peutenuu 3a0a4;

- uMemb npedcmasienie 00 OCHOBAX MeoPUU BEPOSIMHOCMENL;

- Imetb npeacTaBieHre 0 JUCKPETHBIX U HENPEPhIBHBIX
CIIy4alHbIX BEJIMYMHAX U PACHPEEIICHUSAX, O HE3aBUCUMOCTHU
CIly4aliHbIX BEJIMYUH;

- IMETh IIPEJICTABICHUE O MATEMAaTHYECKOM OKHUJaHUU U
JUCIIEPCUN CIIyYalHBIX BEJIMYNH;

- IMETh IPEJICTaBICHUE O HOPMAJILHOM paclpeesIeHuu U
IIpUMepax HOPMAJIBHO PacIpEACICHHBIX CIIy4allHbIX BEJIUYNH;
- IOHUMATbh CYTh 3aKOHa OOJIBLINX YHCEN U BBIOOPOYHOTO
METO/1a U3MEPEHMSI BEPOSITHOCTEN;

- IMETh IpeJICTaBlIeHnEe 00 YCIOBHON BEPOATHOCTH U O TOJHON
BEPOATHOCTH, IPUMEHSTH UX B PELICHUH 33]1a4;

- IMETh IPEJICTaBICHNUE O BaKHBIX YaCTHBIX BUJIAX
pacnpeneeHuil 1 IPUMEHATh UX B PELICHUH 3a/1a4;

- IMETh IPEJICTaBICHNE O KOPPETSIUH CITydyallHbIX BEJIMYUH, O
JIMHEUHOH pPErpecCcum.

B noBceiHEeBHOM )XKM3HU U MTPU U3YYEHHUH JIPYTHX MPEIMETOB:

- BBIUUCIISATH WJIM OLIEHUBAThH BEPOSITHOCTU COOBITHH B peaibHOM
KU3HU;

- BBIOMPATh MOJXOSIINE METO/IbI IPEICTaBICHUS U 00pabOTKU
JTAaHHBIX;




umems npedcmagierue 0 OUCKPEMHbIX U HeNPEPbIGHBIX CLYUAUHBIX BeTUHUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCIU CIYHUAUHBIX BETUYUH,

- UMemb nPeocmasiienue 0 Mamemamudeckom 0ACUOAHUL U OUCHePCUl
CAVUAUHBIX BETUYUH,

- UMemb NPeoCcmasiienie 0 COBMECMHbBIX PACNPEOeNeHUSX CLYYAUHBIX GeUYUH;

- NOHUMAMb CYMb 3AKOHA OONILULUX YUCET U BLLOOPOYHO20 MeMOOAd UBMEPEHUS
6eposmHoOCmel,

- UMemv npeocmasierue 0 HOPMAIbHOM PACAPEOeseHUU U NPUMEPAX HOPMATbHO
PACnpeOeleHHbIX CLYYAUHBIX 6eNUUUH,

- uMemv npeodcmasienue 0 KOpperayuu CIy4aiHblx 6eaTUYUH.

B nosceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:
- BLIYUCTIAMD UTU OYEHUBATND BEPOAMHOCMU COObIMULL 8 PEalbHOU HCUSHU,
- 8bIOUPAMb MEMOObL NOOX00SULE20 NPEOCABLEeHUSL U 00PAOOMKU OAHHBIX

- YMETh peliaTh HEeCIOKHBIC 3a]]a4i Ha TIPUMEHEHHUE 3aKOHa
OOJIBIITMX YHCEIT B COIMOIOTHH, CTPAXOBAHUH,
3[IpaBOOXpaHEHHUH, 00ecTIeYeHnN 0€30MacHOCTH HACEICHUS B
YpE3BBIYANHBIX CUTYAIHSIX

- UMemsb npeocmasieHue 0 YeHMpaibHOU NpedelbHol meopeme;
- umemsv npeodcmasienue 0 8bl00POUHOM KOIPDuyueHme
KOppenayuu u JUHetHOl pecpeccuul;

- UMemsb npeodCcmasieHue 0 CMamucmu4ecKux 2unome3ax u
npoeepke CMamucmuyecKkoll 2unomessl, 0 CMamucmuKe
Kpumepusi u ee ypoGHe 3HAYUMOCU,

- UMemsb npeocmasienue o0 Ce:A3U IMIUPUYECKUX U
meopemuyecKux pacnpeoesenull;

- uMems npeocmasienue 0 KoOUpo8aHuu, O80UYHOU 3aNUCH,
080UUHOM Oepese;

- 81A0emb OCHOBHLIMU NOHAMUAMU Meopuu 2pagos (2pag,
sepuiuna, pebpo, cmenenb epulUHbL, NYMsv 6 epagde) u ymenms
NPUMEHAMb UX NPU PEUeHUU 3A0ay,

- UMemsb npedCcmasieHue 0 0epesbsix U ymems NPUMeHsmMb npu
peuieHuu 3a0a4,

- 611a0emb NOHAMUEM CEA3HOCTb U YMenmb NPUMEHSMb
KOMNOHEHMbl CEA3HOCIMU NPU PeuleHUul 3a0ay;

- yMemb ocyuwecmeaiams nymu no peopam, 06xo0vl pebep u
sepuiut epagha;

- umems npedcmasierue 00 IEPOBOM U 2AMUTLIOHOBOM NYMU,
umMems npedcmasiieHue 0 mpyoHOCmuU 3a0auu HAX0HCOEeHUs
2aMUILMOHOBA NYMU,

- 11a0emb NOHAMUAMU KOHEYHbLE U CHeMHble MHOMCeCmad U
YyMemb ux npUMeHsImsb NPU peuteHuu 3a0ay;

- yMemb NpUMeHams Memoo Mamemamuyeckol UHOYKYUU,
ymembv npumensms npunyun /lupuxie npu pewenuu 3a0ay

TexcToBnlEe
3a/1auu

- PemaTe HeclI0KHbBIE TEKCTOBBIE 3a/1a4U PAa3HBIX THIIOB;

- aHATM3UPOBATH YCIOBHE 3a/1a4H, TP HEOOXOAUMOCTH CTPOUTH JIS €€
pElIEHNs] MaTEMAaTHYECKYIO MOJEIb;

- MIOHUMATh U UCTIONB30BATh JJISl PELISHUS 3aa4u HHPOPMAIIHIO,
MPEICTABICHHYIO B BUJIE TEKCTOBON M CUMBOJIBHOM 3aMUCH, CXeM, TaOJIHII,
quarpamm, rpauKoB, pUCYHKOB;

- ICKCTBOBATH MO AJITOPUTMY, COJIEPKAIIEMYCS B YCIOBUH 3a]1a4H;

- Pemats 3agaun pa3HbIX TUIOB, B TOM YHUCJIE 33/1a41
MOBBIIICHHOW TPYIHOCTH;

- BBIOMpATh ONTUMAJIbHBINA METOJ pelIeHUs 3a/1auH,
paccMaTrpuBas pa3iIMyHbIe METObI;

- CTPOUTH MOJIENb PEIICHMS 3a]a4H, IPOBOJAUTH JI0KA3ATEIbHBIC
paccyKJIeHHUS;




- UCTIOJIH30BATh JIOTUYCCKUE PACCYKICHUS NP PCIICHUH 33/1auH;
- paboTaTh ¢ U30BITOYHBIMHU YCIIOBUSIMH, BBIOUpAst U3 BCell HHGOpMAIIUH,
JaHHBIC, HEOOXOAMMBIE JIJISl PEIICHHUS 3a/1a4H;

- OCYIIECTBIISATH HECITIOXKHBIN 1TepeOop BO3MOXKHBIX PELICHUHN, BHIOMpAs U3 HUX
ONTUMATILHOE TI0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBUH;

- aHAJTM3UPOBATh M UHTEPIPETHPOBATH TOJTYUYCHHBIC PEIICHUS] B KOHTEKCTE
YCIIOBUS 33]]a4d, BEIOUPATh PEIICHUs, HE MPOTUBOPEUYAIINE KOHTEKCTY,

- pemarth 3aJa4u Ha pacyeT CTOUMOCTH MOKYIIOK, YCIIYT, MOE30K U T.I1.;

- pelaTh HECIIOXKHBIE 3aa9H, CBI3aHHBIC C JOJICBBIM YIaCTHEM BO BIIAJICHHUH
(bUpMOiA, peANPUATHEM, HSJIBUKUMOCTBIO;

- pelaTh 3aa491 Ha TPOCTHIE MPOIEHTHI (CHCTEMBI CKHJIOK, KOMICCHH) U HA
BBIYMCIICHHUE CIIOKHBIX TPOIICHTOB B PA3JIMYHBIX CXEMaxX BKJIAJIOB, KPEIAUTOB U
UIIOTEK;

- pemarh MPaKTUYECKHUE 3a]auu, TPEOYIOLIUE NCIIOIb30BAHUS OTPHIIATEIIEHBIX
YHCeN: Ha OIpe/IelIeHUe TeMIIepaTyphl, Ha OMpeesIeHUE MOJIOKEHHS Ha
BpPEMEHHOW OCH (110 HAIIeH 3pbI U MOCIIE), Ha JBH)KEHUE ICHEKHBIX CPEIICTB
(mpuxo.1/pacxo), Ha ONpeeeHne TITyOUHBI/BBICOTHI U T.11.;

- UCTIOJIB30BATh MOHATHE MacIITala Jiisl HAXO0XKICHUS PACCTOSIHUN U JUTHH Ha
KapTax, IUTaHaX MECTHOCTH, TUTAHAX TOMEIICHH, BRIKPOHKAX, MPU paboTe Ha
KOMITBIOTEPE U T.II.

B moBceHEBHOM JKU3HU | ITPH U3YUEHHUH JPYTUX MTPEIMETOB:

- pemaTh HECIOKHBIC MPAKTUYECKUE 3a1a4H, BO3HUKAIOIINE B CUTYAIUSIX
MMOBCETHEBHOW KU3HU

- Pewwiambo pasnvle 3a0a4u noGblUEHHOU MPYOHOCTU,

- AHATU3UPOBAMD YCII0BUE 3A0AYU, 8bLOUPATL ONMUMATLHBIN MEMOO peuleHUs
3a0a4u, paccmMampusdst pasiuiHble Memoobl, - CHMpPOUmb MOOelb PeUleHUs.
3a0a4u, nPo8ooUMb OOKA3AMeNbHble PACCYHCOCHUSL NPU PeuleHUU 3a0ayu,

- pewams 3a0auu, mpebdyrowue nepebopa 6apuanmos, NPosepKu YCiosull,
8b100pa ONMUMATLHORO pe3yIbmama;

- AHAU3UPOBAMND U UHMEPNPEMUPOBAMb NOJIYUEHHbIE PeUleHUs 8 KOHMEKCme
YCN08USL 340ayU, 8bLOUPAMb peuiets, He NPomugopedaujue KOHMeKCmy;,

- nepesooums npu peueHul 3a0asu UHGOpMayuro U3 00HoU Gopmsl 3anucu 8
Opyey10, UCNOIL3YS NPU HEOOX0OUMOCMU cXembl, madIuysl, epaguxu,
ouazpammol.

B nogceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

- pewams npakmuieckue 3a0ayu U 3a0a4u u3 Opyeux npeomemos

- pemarth 3a1auu, Tpelyromue nepedopa BapuaHTOB, IPOBEPKU
YCJIOBHii, BBIOOpA ONTHMAJILHOTO PEe3yibTaTa;

- aHAJIM3UPOBATh M MHTEPIPETHPOBATH PE3YJIbTATHl B KOHTEKCTE
YCJIOBUS 3a]1au¥, BRIOMPATh PEIICHHs, HE IPOTUBOPEYAIIIHEe
KOHTEKCTY;

- IEPEBOANTH NPH PELICHUH 331a41 HH()OPMALINIO U3 OTHON
(bopMBI B IpYTYI0, HCIIOJIB3YSI IPH HEOOXOAMMOCTH CXEMBI,
TaOIMIBI, TPAQUKU, JUATPAMMBI;

B noBceaHEBHOI KU3HU U IPU U3YYCHHUH APYTUX IPEIMETOB:

- pemaTh MPaKTUYECKUE 3aa4M U 3aJ1a9d U3 APYTHX MIPEIMETOB




I'eomerpus

- OnepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH: TOYKA, MIPsMasi, IIIOCKOCTh B
NPOCTPAHCTBE, MAPAJUICITHLHOCTh U IEPICHIUKYISIPHOCTD MPSIMBIX M IJIOCKOCTEH;
- pacro3HaBaTh OCHOBHBIE BUIBI MHOTOTPAHHUKOB (TIpHU3Ma, MUPaMHJIA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

- 1300paXkaTh U3ydaeMbie (PUTYPBI OT PYKH U C TPUMEHEHHUEM TIPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

- Ienath (BBIHOCHBIC) TIOCKUE YePTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuI CBEpXy, COOKY, CHHU3Y;

- U3BJIEKATh MH(DOPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPUIECKIX (PUTYpax,
NPE/ICTaBJICHHYIO Ha YePTEKaX U PUCYHKaX;

npuMeHsTh Teopemy [ludaropa npu BEIUKCICHUH 2IIEMEHTOB
CTEPEOMETPUICCKUX PUTYD;

- HaXOJIUTh OOBEMBI U ILIOMIAIH TOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB C
pUMEHEHHEM (POPMYIL;

- pacro3HaBaTh OCHOBHBIE BUJIBI TEJ BpalleHus (KOHYC, IUIUHAP, cepa U map);
- HAXOJIUTh OOBEMBI U ILIOLIAIU TIOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB H
TEJ BpalleHUs ¢ TPUMEHEHUEM (OPMYIL.

B noBceiHEBHO# KU3HU U TIPU U3YYCHHUHU JAPYTHX MPEAMETOB:

- COOTHOCHTPH a0CTPaKTHBIC T€OMETPUICCKHEC MMOHATHUS U (PAKTHI C peaTbHBIMU
KU3HCHHBIMH O0BEKTAMHU U CUTYAIUSIMH,

- ACTIOJIb30BaTh CBOMCTBA MPOCTPAHCTBECHHBIX T€OMETPHICCKHUX QUTYD JUIS
pellIeHUs TUTIOBBIX 33/1a4 MPAKTUYECKOTO COACPKAHMUS;

- COOTHOCHTS IIJIOMIAH TOBEPXHOCTEH TEJI OJIMHAKOBOH (POPMBI Pa3THIHOTO
pasmepa;

- COOTHOCHTH 00BEMBI COCYIOB OJJUHAKOBOH (POPMBI Pa3IMIHOTO pazMepa;

- OIICHUBATh (JOPMY MPABUILHOTO MHOTOTPAHHHUKA MTOCIIE CIIJIOB, CPE30B U T.1I.
(ompeneNsITh KOJMYECTBO BEPIIUH, peOep U TPaHeH IMOTyICHHBIX
MHOTOTPaHHHUKOB)

- Braoemu ceomempuieckumu NOHAMUAMUY NPU PeUleHUU 3a0aY U NPOBeOeHUU
MAmemMamuyeckux paccyHcoeHutl,

- CAMOCMOSAMENbHO POPMYIUPOBAMb ONPEOENeHUsL 2e0MEMPULECKUX ueyp,
8b1068U2AMb 2UNOME3bL O HOBbIX CEOUCMBAX U NPUSHAKAX 2eOMEMPUUECKUX ucyp
U 060CHOBbIBAMD UTU ONPOBEP2AMb UX, 0000UAMb ULU KOHKDEMUSUPOBAMb
pe3yibmamsl Ha HOBbIX KIACCAX (hueyp, NPOBOOUMb 8 HECIONCHBIX CIYUASAX
Kaaccuguxayuro ¢uayp no pasiudHblM OCHOBAHUAM,

- OnepupoBaTh MOHATUAMH: TOUKA, IPSAMasi, MJIOCKOCTh B
IIPOCTPAHCTBE, MAPAJUIEIBbHOCTh U NEPIEHANKYIAPHOCTD
IIPSAMBIX U IIJIOCKOCTEM;

- IPUMEHATH JUIsl PELLICHU 3aJja4 TeoMeTpUUecKue (PaKThl, €CIIU
yCIIOBHS IPUMEHEHHS 3a]JaHbI B IBHOH (opme;

- pelarh 3aJa4u Ha HaX0XKJCHUE T€OMETPUUYECKUX BEJIIMYHH 10
o0pa3iamM Win allropuTMam;

- 7ienaTh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX
¢buryp, B TOM 4Hciie pUCOBaTh BH]I CBEpXY, COOKY, CTPOUTH
CEUeHHs] MHOTOTPAHHUKOB;

- U3BIIEKATh, UHTEPIPETHPOBATH U MPEOOPA30BHIBATH
MHPOPMALIHIO O FEOMETPUUECKUX (PUrypax, MpeICTaBICHHYIO Ha
qepTexax;

- IPUMEHATh FreOMeTpUYecKre GaKThl AJs pelieHus 3a/1a4, B TOM
YHCIIe MPEANOIararonX HECKOJIBKO IAaroB PeleHus;
OIKCHIBATH B3aUMHOE PACIOJI0KEHUE MPSAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE;

- (hopMyIMpOBaTh CBOMCTBA U NMPU3HAKHU (PUTYD;

- IOKa3bIBaTh TEOMETPUIECKUE YTBEPKIACHUS;

- BJIaJIeTh CTaHIAPTHOM KiaccuuKkanueil mpocTpaHCTBEHHBIX
¢buryp (mupamuibl, IPU3MBbI, apaJuIeIEIUIEeIb]);

- HAXO/AUTh 0OBEMBI U IJIOLIA]IU TTOBEPXHOCTEH reOMETPHUECKUX
TeJ C MpUMEHEHUEM HOpMYT;

- BBIUUCIISATh PACCTOSIHUS U YIJIbI B IPOCTPAHCTBE.

B noBcenHeBHOM KU3HU U IIPU U3YUYEHHUU JIPYTUX MPEAMETOB:

- UCTIOJ30BaTh CBOMCTBA T€OMETPUYECKUX (QUTYP AJIS PEIICHUs
3aJ1a4 MPaKTUYECKOro XapaKTepa u 3a/1a4 U3 APYyrux odmacTeit
3HAaHUH

- Umems npedcmasnenue 06 axcuomamuieckom memooe;

- 81a0emb NOHAMUEeM 2eoOMempuiecKue Mecma moyex 8
npoCmMpancmee u ymems RPUMEHsIMb Ux Ol peulenusi 3a0ay;

- yMemb npumMeHamy 015l peulenuss 3a0ay c8oLcmea ni0CKUX u
08Y2PAHHBIX Yell08, MPEXSPAHHO20 Veld, Meopembl KOCUHYCO8 U
CUHYCO8 OJis1 MPexepanHo20 yeid,




- Uccne008ams yepmedicu, BKI04as KOMoOunayuu Qhueyp, uzeiekams,
UHmMEPNPemupo8ams u NPpeoobpazoevieams UHHOPMayUI, NPeOCMAaBIeHHYI0 Ha
yepmegicax;

- pewams 3a0auu 2eOMempUiecKo20 COOEPHCAHUsL, 8 MOM YUCTLEe 8 CUMYAYUSX,
K020a anzopumm peuleHus He cedyem A6HO U3 YCI08US, 8bINOIHAMD
Heobxooumbvle 0151 peueHus 3a0adu OONOIHUMENbHbLE NOCMPOEHUS,
UCCNe008amy 803MONCHOCIb NPUMEHEHUS MeopeM U POpMY O peuleHus
3a0ay;

- ymemv hopmynuposams u O0OKA3bI8AMb 20MEeMPUUECcKUe YMeepHCOeHUs,

- 11a0emb NOHAMUSAMU CIMEPEOMeMPUU.; NPUMA, napaieienuned, NUpamuod,
mempa’op;

- UMemsb NPeoCmasieHust 00 AKCUOMAX CIMepPeoMempull U Cie0CmeUusx u3 Hux u
YyMemb NPUMEHAMb UX NPU peuleHuu 3a0ay;

- yMemb CIMpOoUms CeyeHUst MHO202PAHHUKOS C UCNONb308AHUEM PA3IUYHBIX
Memooos, 8 MoM Yucie u Memooda ciedos;

- UMemsb nPeoCcmasieHue 0 CKpewusauuxcs NPIMulX 6 NPOCMPAHCMEe U YMemb
HAXo0Uumb Y2071 U pacCmosHUue Mexcoy HUMU,

- NPUMEHSIMb Meopembl 0 NaAPALIeIbHOCIU NPSIMbIX U NIOCKOCHEl 6
NPOCMPAHCcmee npu peueHuu 3a0ay,

- yMemb npuMeHsIms Napaiiesibhoe NPoeKmuposanue 0Jis u300pasicenus ueyp,
YyMemb npuMeHams NePReHOUKYIAPHOCMU NPAMOU U NAOCKOCMU NPU peuleHUl
3a0ay;

- 811a0emb NOHAMUAMU OPMOSOHAILHOE NPOEKMUPOBAHUE, HAKIIOHHbIE U UX
npoexyul, ymems npUMEHsims meopemy 0 mpex nepneHOUKyIspax npu peueHuu
3a0au,

- 611a0enmb NOHAMUSAMU PACCIMOSIHUE MexCOy hucypamu 8 npocmpancmee, oouull
NepneHOUKYIAp 08X CKPEeWUBAIOWUXCS NPAMBIX U YMEMb NPUMEHAMb UX NPU
peuleHuu 3a0ay,

- 811a0emb NOHAMUEM Y2OJl MeXCOY NPAMOU U NIOCKOCMbIO U YMemb NPUMEHAMb
€20 npu peuweHuu 3a0ay;

- 611a0emb NOHAMUAMU O8Y2PAHHBIIL Y20, Y20l MeXCOY NIOCKOCMAMU,
nepneHOUKYIApHble NIOCKOCMU U YMemb NPUMEHAMb UX NPU PeuleHUU 3a0ay,

- 61a0emb NOHAMUAMU NPUZMA, NAPAIIeenuned U NPUMeHAMb CE0LCMEa
napanneienuneoa npu peuleHuu 3a0ay;

- 811a0emb NOHAMUEM NPAMOY20TbHbLI NAPALIeNenuneo U NPUMEHIMb e20 Npu
peutenuu 3a0a4;

- 81a0emb NOHAMUEM NEePREeHOUKYIAPHOE cedeHue NPUSMbL U
YMemb NPUMEHAMb €20 NPU peulerul 3a0a4;

- UMemsb npeocmasierue 0 080UCMEEHHOCMU NPABUTLHBIX
MHO202PAHHUKOB,

- 81a0emb NOHAMUAMU YEHMPATbHOE U NAPAJLIENbHOe
NPOEKMuUpoBanuUe U NPUMEHIMb UX NPU NOCIMPOEHUU CeYeHUll
MHO202PAHHUKO8 MEMOOOM NPOEKYUL,

- UMemsb npedcmasieHue 0 pazeepmke MHO202PAHHUKA U
Kpamuaiiuiem nymu Ha NO8EPXHOCMU MHO202PAHHUKA,

- UMemsb nPpeodCmasieHue 0 KOHUYECKUX CeUeHUsX,

- UMemsb npeocmasienue 0 Kacanuwuxcs cgepax u KOMouHayuu
meJsl 8paweHusi U ymens NPUMEHIMb UX NPU PEUeHUU 3a0ay,

- NPUMEHSIMb NPU peueHuU 3a0ay QOpMyLy paccmosHus om
MOUKU 00 NIOCKOCU,

- 871a0emb PA3HBLIMU CROCODAMU 3A0AHUSA NPAMOU YPAGHEHUAMU U
YyMemb NPUMEHIMb NPU PeUeHUU 3a0ay,

- NPUMEHSIMb NPU peueHUU 3a0ay u 0oKazamenbCmee meopem
BEKMOPHBLU MEMOO U MEMOO KOOPOUHAN,

- umMems npeocmasierue 00 akCuomax oovema, nPUMeHsams
Ghopmyvl 00bEeMO8 NPAMOY2ONILHO2O NAPATIENENUNedd, NPUMbL
U nUPamuobl, mempa’opa npu peuleHuu 3a0ad;

- npUMeHsIMb meopemvl 00 OMHOUWEHUSX 00bEMO8 NPU PeUleHUU
3a0au;

- NPUMEHSIMb UHMEeSPAL 0I5l BLIYUCTEHUSL 00HEeMO8 U
nosepxHocmetl mei 6paujeHUs, GbIYUCIeHUS NIOWAOU
chepuneckozo nosica u 00vemMa uapo8o2o Clos;

- UMemsb npeoCcmasieHue 0 OBUNCEHUSX 8 NPOCMPAHCEE:
napaiieibHoOM NepPeHoce, CUMMEMPUU OMHOCUMETbHO
NIOCKOCMU, YEHMPANbHOU CUMMeMPUU, N08Opome
OMHOCUMENbHO NPAMOU, BUHIMOBOU CUMMEMPUU, YMemb
NPUMEHAMb UX NPU PEUeHUU 3A0ay,

- uMemsb npeocmasienue o0 NIoWaoU OPMoOSOHANILHOU NPOEKYUU,
- UMemsb npeoCcmasieHue 0 MpexepanHoM U MHO2OCPAHHOM yelle
U NPUMEHAMb CBOUICNEA NILOCKUX Y2108 MHO20SPAHHO20 Y2id NpU
peuieHuu 3a0a4,

- UMemb npeodcmasiienus 0 npeobpa308anul NOO0OUs,
20MOMemuY U ymenms NPUMEHIMb UX NPU PeUeHUU 3a0ay;




- 811a0emb NOHAMUAMU NUPAMUOA, BUObL NUPAMUO, dJIEMEHMbL NPABUTLHOU
RUPAMUObL U YMEMb NPUMEHSAMb UX NPU PEUEHUU 3A0aY,

- umMems npeocmasienue o meopeme Junepa, NPAsUIbHLIX MHO20SPAHHUKAX,

- 61a0emsb NOHAMUEM NIOWAOU NOBEPXHOCTEN MHO2OSPAHHUKOS U YMENb
APUMEHAMb €20 NPU peuleHuu 3a0ay;

- 81ademb NOHAMUAMU Meld 8paweruss (YUIUHOp, KOHYC, wap u cgepa), ux
CeyeHUst U - yMemyb NPUMEHAMb UX NPU PeueHuU 3a0ay,

- 11a0emb NOHAMUAMU KACAMeNbHble NPIMbLe U NIOCKOCIU U YMenb NPUMEHNb
U3 npu peweHuu 3a0ay;

- UMemb NPeoCmasie s 0 6NUCAHHBIX U ONUCAHHBIX chepax u ymenbs
NPUMEHAMb UX NPU PEUeHUU 3A0ay,

- 11a0emb NOHAMUAMU 0ObeM, 00bEeMbl MHO20SPAHHUKOS, Mejl 6PAUeHUS U
NPUMEHAMb UX NPU PEUeHUU 3a0ay,

- uMemsb npedcmasierue 0 pazeepmie YUIUHOPA u KOHycd, niouaou
NOBEPXHOCTU YUIUHOPA U KOHYCA, YMeMb NPUMEHAMb UX NPU PeueHUU 3a0ay,
- UMemsb npedcmasierue o0 NIowaou cghepol u ymems NPUMeHMb €20 npu
peuieHuu 3a0a4,

- yMemb peuams 3a0ayu Ha KOMOUHAYUU MHO20ZDAHHUKOG U Mejl 8PAUeHUS,
- umMems npeocmasienue 0 no0ooOUU 8 NPOCMPAHCMEe U YMemb peuams 3a0a4u
Ha omHouweHue 06vemos u nioujaoell NodepxHocmeti NOOOOHbIX huzyp.

B nosceonesnoll scuznu u npu uzyueHuu Opyaux npeomemos:

- COCMABIsIMb C UCNOL308AHUEM CEOUCTE 2eOMEMPULECKUX (Pucyp
MamemamuyecKkue Mooenu 0 peuweHus 3a0ay npaKmu4ecko2o Xapakmepa u
3a0ay U3 CMENHCHHIX OUCYUNIUH, UCCTEe008aMb NOYYeHHble MOOeIU U
UHMEPNPEemMUpo8ams pe3yibman

- yMemb pewams 3a0ayu Ha NI0CKOCMU Memooamu
cmepeomempuu,;
- yMemb npumMeHams QopMyibl 06beM08 Npu peueHuu 3a0ay

Bexkrops! 1
KOOpaH-
HaThI B
IIPOCTPAH-
CTBE

- OnepupoBaTh Ha 0230BOM YPOBHE MOHITHEM JE€KAPTOBBI KOOPIUHATHI B
MIPOCTPAHCTBE;

- HaXOJIUTh KOOPJAWHATHI BEPIIUH KyOa U MPSMOYTOJIBHOTO MapajuieNienumneia
- Braoemv nonsimusmu 6eKmopwl u ux KOOPOUHAMbL,

- yMemb 8bINOIHAMb ONepayul Hao 6eKMopamu;

- UCNONIL308AMb CKATISIPHOE NPOU3BEOEHUE BEKNOPO8 NPU PeUleHUU 3a0ay,

- NPUMEHAMb YPABHEHUE NIOCKOCMU, YOPMYIY PACCMOAHUSL MeHCOY MOYKAMU,
VpasHenue cghepvl npu peueHuu 3a0ay;

- NPUMEHSAMb 8EKMOPbL U MemoO KOOPOUHAM 8 NPOCMPAHCMEe NPU peuleHuU
3a0ay

- OnepupoBaTh NOHATUSAMU AEKapTOBBI KOOPINHATHI B
MIPOCTPAHCTBE, BEKTOP, MO1YJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOpJMHATBI BEKTOPA, YroJl MEKY BEKTOPaMH, CKAJIIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJIJIMHEAPHBIE BEKTOPBI;

- HaXOJIUTh PACCTOSHHUE MEXY IBYMS TOUKaMU, CYMMY
BEKTOPOB U IIPOU3BE/IEHNE BEKTOPA HA YUCIIO, YTOJ MEXY
BEKTOPAMH, CKAJSIPHOE MPOU3BEAEHHUE, PACKIIAIbIBaTh BEKTOP 1O
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- 33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHUCTEME
KOOp/IHAT;

- pemarhb NpOoCTeHIINe 3a]]aul BBEIEGHUEM BEKTOPHOro Oa3uca




- HAX00ums 06veM napaiieirenuneda U mempa’aopd, 3a0aHHbIX
KOOPOUHAMAMU CEOUX BEPULUH,

- 3a0a8ams NPAMYIO 8 NPOCMPAHCIEE;

- HAX00UMb PACCMOsIHUE OM MOYKU 00 NIOCKOCHU 8 CUCeEME
KOOPOUHAM, - HAX00UMb PACCMOAHUE MEHCOY
CKPeWUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU 8 CUCTeME
KOOpOUHam

OKpYKaIOILEH 1eMCTBUTEIILHOCTH;

- IPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, B TOM
YHUCJIE XapaKTePU3YIOIIUX KPACOTy U COBEPIICHCTBO OKPYKAIOIIETO MUPa U
MIPOU3BEICHUN UCKYCCTBA

- Hcnonv3o6amb 0CHOBHbBIE MEMOObI OOKA3AMENbCMEA, NPOBOOUNb
00KA3aMeNbCmeo U 6bINOJIHAMb onpoeepotcerHue;

- NPUMEHAMb OCHOBHbBLE MEMOObl PEUeHUs MAMEeMAMUYecKux 3a0ay,

- HA OCHOBe mMamemamudecKux 3aKOHOM€pHOCWl€IZ 6 npupode xapakmepu3zoeanib
KpAacomy u co8epuleHCmeo OKPYHCaroue20 Mupa u npouseeoenuti UCKyccmed,
- NPUMEHAMb Npocmeliuue nPoPaAmMMHble CPEOCMEaA U JJIeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU PeULeHUU MAMEeMamuyecKux 3a0ad,

- NOoJ1b306AMbCA npumadnbmu npozpamvmamu u npocpammamit CUME01bHbIX
8bIYUCTEHULL OS] UCCTe008ANHUSL MAMEMAMUYECKUX 00BbEKMO8

Hcropus - OnuceIBaTh OTAEIBHBIE BBIIAIOIINECS PE3YJIbTaThl, [IOJTYYCHHBIE B XOE - [IpencraBisaTe BKIIaJ BBIOAIOIIMXCS MATEMATUKOB B Pa3BUTHE
MAaTE€MaTHUKU | pa3BUTHUS MaTEMaTUKU KaK HAyKH; MaTeMaTHKHU M UHBIX HAyYHBIX 00JacTei;
- 3HaTh IPUMEPBI MATEMaTUYECKUX OTKPBITUM U UX aBTOPOB B CBSI3H C - IOHUMAaTh POJIb MATEMATHUKH B pa3BuTUU Poccun
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
- IOHUMAaTh POJIb MATEMATUKH B pa3BUTHH Poccun
- memwb npeocmaenenue o 6k1aoe ebl0ar0WUxXcs MamemMamuKos 6 pazeumue
HAYKU, - NOHUMAmMb poib Mamemamukuy 6 pazeumuu Poccuu
Meroasl - [IprMeHTh N3BECTHBIE METO/BI IIPU PELLICHNUN CTAaHAAPTHBIX MaTEMaTU4YeCKUX | - MICIIOap30BaTh OCHOBHBIE METO/IBI I0KA3aTEIbCTBA, IPOBOINUTH
MaTEMaTHKH | 3a[a4;- 3aMe4yaTh U XapaKTepU30BaTh MaTEMATUYECKUE 3aKOHOMEPHOCTH B JI0Ka3aTeNNbCTBO U BBIIIOJIHATH ONPOBEPIKEHUE;

IIPUMEHSITh OCHOBHBIE METO/Ibl PELICHHS] MATEMaTUYECKUX 33]1a4;
- Ha OCHOBE MaT€MAaTUYECKNX 3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTepU30BaTh KPACOTY U COBEPIIEHCTBO OKPY’KAIOIIEr0 MUpa
Y IIPOU3BEJICHUN UCKYCCTBA;

- IPUMEHSATH MPOCTENIINE TPOrPaMMHBIE CPECTBA U
AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIECHUU
MaTeMaTUYEeCKUX 3a7a4

- [Ipumename mamemamuyecKkue 3HAHUsL K UCCTE008AHUIO
OKpYdHcaouje2o mupa (MoOeiuposanue Gu3uiecKux npoyeccos,
3a0a4u IKOHOMUKU)

Conep:xkanue padoueii nporpammbl o martematuke B 10 kiacce (yriry0J1éHHbI YPOBEHb)
Paznenl AuireOpa m Hayajia MaTeMaTuyeckoro aHaam3a (4 yaca B Hejaesl0, 136 yacos)

Paznenst n Komn- ConeprxaHue TeMBI B XapakTeprucTHKa OCHOBHBIX BUJIOB
Ne | Temsl yecTtBO | cootBeTcTBUM ¢ PI'OC COO NesITeIbHOCTH YYeHHKA (Ha YpOBHE YUeOHBIX JACHCTBUIN)
JTAHHOTO 4acoB
Kypca
I'naBa | Anre6pa 7-9 4 [ToBTOpenue Hcnonb30BaTh criocoObl pelieHys ypaBHEHHM, HEPaBEHCTB, CBOMCTB 3JIeMEHTapHBIX QYHKIUI
1 KJIACCOB JUISl pEIIEHNUs 3a]1a4.




(IToBTOpenn

¢)
MHoxecTBa. 2 CTpouTh OTpULIAHKE MPEIOKEHHOTO BbICKa3biBaHUs. HaxoIuTh MHOKECTBO HICTUHHOCTH
IpeAIoKeHus ¢ nepeMeHHou. [[oHnMaTh cMbIca  3anucel, UCIOJIb3YIOIIMX KBAaHTOPbI
Jloruka. 2 00IIHOCTH U cyliecTBOBaHMs. ONpoBEprarh JIOKHOE YTBEPKIECHUE, KOHTPIPUMED.
Hcnonb30BaTh TEPMUHBI «HEOOXOUMOY» U «I0CTATOYHOY». DOPMYIUPOBATH TEOPEMY,
00paTHYIO TPOTUBOMIOJIOKHYIO JTAHHOW, TEOopeMy, MPOTHBOIOIOXKHYIO0 00paTHO. [ToHMMATh,
B 4€M COCTOMT CYTh JOKAa3aTeJbCTBA METOJOM OT MPOTUBHOIO.
I'maBa | lenumocth 11 JlenuMoCTh LeNbIX YuCe. [IpuMeHsATH CBOMCTBA CYyMMBI, Pa3HOCTHU U IMPOU3BEACHUS YHCEN IMPU PELICHUM 3a]ad.
2 YHUCEIL. Jlenenue ¢ OCTaTKOM. HaxoauTb ocTaTku OT AeNeHUs pa3InYHbIX YUCIOBBIX BBIPAXEHUH (B YaCTHOCTH, CTEIEHEH)

CpaBuenus. Pemenue 3aga4 ¢
LET0YHCICHHBIMU
HENU3BCCTHBIMMU.

Ha HaTypajbHble yncia. JJoka3piBaTh CBOWMCTBA AEIMMOCTH Ha 3 1 Ha 9.

JleMOHCTpUpOBaTh  NPUMEHEHUE NPU3HAKOB U CBOMCTB JEIMMOCTH IIPU PELICHUH 3a]1a4.
OOBSICHITD CMBICIT IOHSTHS «CPAaBHEHUE» U TEOPUU cpaBHEHUH. [IpuBoauTh puMepsI
IIPUMEHEHHs CBOWMCTB CPaBHEHMI NP PELICHUH 3aJa4 Ha AeauMocTh. Mcnonp3oBate npu
pelIeHnU 3a7ad M3y4eHHBIE CIIOCOObI PELICHUS YpaBHEHUI EpBOIl U BTOPOI CTENIEHU C IBYMS
HEU3BECTHBIMHU B LIEJIBIX YUCIIAX.




I'nmaBa | MHOrouuaeH 16 MHorou4jeHsl OT OJJHOU BoinonusaTte aenenue yronkom (uiau mo cxeme ['opHepa) MHOrowieHa. PacknanpiBathb
3 BI. IIEPEMEHHOM. MHOTOWIEH Ha MHOXHTENU. OLIeHNBaTh 4YMCIO KOPHEH IIeJ0ro anredpandeckoro ypaBHEHHs
Anrebpanue JlenuMocTh MHOTOUJIEHOB. (He BbIlIE YETBEPTON CTEIICHHU).
CKHe JleneHne MHOTOUJIEHOB C OnpenensaTb KpaTHOCTh KOPHEH MHOTO4JIeHa (He Bblle yeTBEPTON crenenu).Mcnonb3oBath
YpaBHEHHUS. ocTaTkoM. PanyonanbHble YMEHHUE C OCTaTKOM JJISl BBIZICTICHHSI 1eNIoi anOpandeckoit n1poou. [IpuMeHsTh pa3indHble
KOPHHU MHOTOYJIEHOB C IIPUEMBI PELICHUS LIEIIBIX
LEeJBIMUA KO3 PHIIEeHTaMU. anreOpanyecKuX ypaBHEHUH (HE BBIIIE YETBEPTOM CTENEHN): MOA00P IENbIX KOpHEH;
Pemenue nemnsix pas3yioKEeHUEe Ha MHOXKUTENIU (BKJIIOYas METOJ HeonpenenEHHbIX Ko3()ULUEHTOB);
anreOpanvyeckux ypaBHEHUH. IIOHM)KEHUE CTEIIEHU; II0JICTAHOBKA (3aMEHA IEPEMEHHOM ).
Cxema ['opuepa. Teopema HaxonuTh 4MCIOBBIE NPOMEXKYTKH, COAEPIKAIIME KOPHU alre0pandyeckux ypaBHEHHH.
besy. Uucino kopHeit Coueratb TOYHBIC U TPUOIMKEHHBIE METOBI JUIsI PEILICHHSI BOIIPOCOB O YHCIIE KOpHEH
MHoOrowieHa. MHOro4jieHsl OT | ypaBHeHUs (Ha oTpe3ke).lIpuMeHsTh pas3iinyHble CBOWCTBA PELICHMsI CHCTEM YpPaBHEHUH,
IBYX nepeMeHHbIX. DopMynbl | copepiKallluX YpaBHEHMsI CTEIIEHU BBILLE BTOPOM, AJIs pelieHus 3aj1a4. Bo3BoauTh JByWIEH B
COKpaLIEHHOIO0 YMHOXKCHUS HaTypaibHyl0 creneHb. [lonb3ysace TpeyronbHukoMm [lackans, HaxoauTh OUHOMHUANIBHBIE
JUISL CTapILIUX CTEIEHEH. ko3 duureHTsl. Pemars TEKCTOBBIE 3a/laud C TOMOIIBIO COCTABIICHHS YPAaBHEHHIA,
bunom Herorona. UHTEPIIPETUPYS PE3YJIbTAT € y4ETOM OTPAaHUYECHUN yCIOBHS 3a1a4u.
MHorouness! oT
HECKOJIBKUX [IEPEMEHHBIX,
CUMMETpPUYECKUE
MHOTOYJICHBI.
I'maBa | CreneHs ¢ 13 Kopens crenenu n>1 u ero Haxonute cymMmy OeckoHedHO yObIBarolleil reomerpuueckoil mporpeccuu. IlepeBonuTsb
4 JIeNCT- CBOMCTBA. OECKOHEUHYI0 MEPUOANYECKYIO0 JpoOb B OOBIKHOBEHHYIO ApoOb. [IpMBOINTE  mpuUMEpHI
BUTEJIbHBIM Crenens ¢ palMoHaIbHBIM JlaBaTh OIpe/ieeHne)apu(PpMETHIECKUX KOPHEH HaTypalbHOM CTENEeHH.
IIoKa3aTesie IIOKa3aTeJeM U €€ CBOWCTBA. [TosicHATH Ha TpUMepax MOHATHE CTENEHH C JHOOBIM 1EHCTBUTEIbHBIM MTOKA3aTEIIEM.
M. ITonsTHE O CTETIEHU C IIpuMeHATh paBUIIa ACUCTBUN C paIvKaliamMu,
JeHCTBUTEIbHBIM BBIPQXEHUSIMH CO CTENEHSMHU C pallMOHAIbHBIM IOKa3aTesleM (JI0ObIM JAeMCTBUTEIbHBIM
nokasaresnem. CBolicTBa rokaszaresieM) INpH BBIYMCICHUSAX U MPeoOpa3oBaHMSX BBIpAKEHUN. JloKka3bIBaTh TOXK/IECTBA,
CTETEHHU C AEUCTBUTEIbHBIM coJieprKallie KOpeHb HATypaJIbHOW CTENEHHM U CTENEHU C JIIOOBIM JEMCTBUTEIbHBIM
nokasaresneM. beckoHeuHo rokasareseM, IPUMEHsIsl pa3JInYHbIe CIIOCOOBI.
yObIBatoiast reometpuyeckass | [I[puMeHsaTs yMeHusi npeoOpa3oBbIBaTh BBIPAXKEHUS U JIOKA3bIBATh TOXKAECTBA IPH PEILICHUN
Iporpeccus ¥ e€ cymma. 3a]1a4 OBBIIIEHHON CI0XHOCTH.
I'maBa | CreneHHas 15 Oynkuun. O6nacTh [To rpadukam creneHHBIX (QYHKIMN (B 3aBUCMMOCTH OT IOKa3aTells CTENEeHH )OIHChIBATh UX
5 byHKLHS. OIIpEAEIIEHUS U MHOXKECTBO CBOWCTBA(MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTh, HEYETHOCTB ).

3HaueHuil. ['padux pyHkumm.
ITocTpoenue rpagukos
GbyHKIMHA, 3aTaHHBIX
Pa3NUYHBIMH CIIOCOOAMU.

Crpouth cxemaTuyecku Tpapuk CTENEeHHOW (YHKIMH B 3aBUCUMOCTU OT IMPHHAJJICKHOCTH
nokaszaressi CTeNeHU (B aHAIMTUYECKOM 3aluCh paccMaTpuBaeMoOl (DYHKIUHM) K OJHOMY W3
paccMaTpUBaeMbIX YHCIOBBIX MHOXECTB (TpU MOKa3aTeNsX, NPUHAIEKAIIUX MHOKECTBY




CaoiicTBa (yHKIMHA:
MOHOTOHHOCTb, YETHOCTb U
HEYETHOCTh, OTPAHUYCHHOCTb.
[IpomexyTku Bo3pacTaHus U
yObIBaHUs1, HANOOJIbILIEE U
HauMEHbIIIee 3HAYCHUSI.
Crnoxnas QyHKIHS
(kommo3unus GyHKITHN).
B3aumHo-00paTHBIC QYHKITUH.
Ob6mnacTh ornpeneneHus u
o0JacTh 3HaUCHHUI 00paTHOM
¢bynakuu. I'padux o6patHoit
¢bynkuuu. Haxoxnenue
¢byHKIMHU, 00paTHOM TaHHOM.

Crenennast pyHKIUS C
HATypaJIbHBIM MOKa3aTEJIEM.
Beprukanbabie u
TOPU30HTAIEHBIE ACUMITOTHI
rpadukos. ['paduxu 1podHO-
JTUHEHHBIX (YHKIINHN.
PaBHOCHIIBHOCTE ypaBHEHUH,
HEpaBEeHCTB, cucTeM. Pemenue
paMoHATBHBIX U
UppalMoOHAIBHBIX YPaBHEHHH
Y HEPaBEHCTB.

LENbIX YHUCell, MPH JI0ObIX JeHCTBUTENBHBIX MTOKA3aTeNAX) U MEPEUUCIIATH €€ CBOMCTRA.
Onpenensrtsb, SBIseTCs I PYHKITUS 00paTHUMOM.
Crpouth rpaduk ciIoxHON (YHKIMH, IPOOHO-pAIIMOHAILHOW (DYHKIIMU 3JIEMEHTapHBIMU
meropaMu.  [IpuBOOUTH HpuUMeEphl CTENEHHBIX (YHKUMH (3aJaHHBIX C MOMOILBIO
dopmynbl nim Tpaduka),001agar0MKUX 3aJaHHBIMA CBOWCTBaMHM (HAmpuUMep,
OTrPaHUYEHHOCTH). Pa3bsiCHATh CMBICT NEPEYUCICHHBIX CBOMCTB. AHaIM3UpPOBATh
noBeJeHNe (YHKIUH Ha Pa3iMYHBIX Y4acTKax o0O0JIacTH ONpeeNiCHHs, CpPaBHHBATbH
cKopocTu Bo3pacTaHus(yObiBaHus) (yHKIMH. DOpMyIHpOBaTh ONPEACICHHS IEPEUNCICHHbBIX
cBoiicTB. Pacrio3HaBaTh paBHOCHIIbHBIE IPEOOPA30BaHUSA, IPEOOPA30BAHUS, TPUBOIALINE K
YPaBHEHHIO-CIIEACTBHIO.
Pemars npocreiinive nppalnnoHalbHbIE YpaBHEHUs, UPPALMOHAIbHBIE HEPABEHCTBA M UX
cucreMsl. PacriozHaBaTh rpauky ¥ CTpOUTH rpauKU CTETIEHHBIX (DYHKIMHA, UCTIONIB3YS
rpadorroCTPOUTEINH, U3Y4aTh CBOMCTBA (DYHKIHIA 1O UX rpadukam. PopMyIHpoBaTh TUIOTE3BI
0 KOJINYECTBE KOpHEW ypaBHEHUH, colleprKallluX CTelNeHHble GYHKLNHU, U IPOBEPATH HX.
BeimonssATe npeobpa3zoBaHus TPaQUKOB CTEEHHBIX (GyHKIMI: MapajieNbHbli epeHoc,
pacTsbkeHue (CKatue) BIOJb OCH OpJAMHAT (IOCTpOEHHUE rpa)uKoB C MOLYJISIMH, TOCTPOCHHE
rpaduka oopaTHOi QyHKIUH). [IpuMEHATh CBONCTBAa CTENEHHOW (QYHKIUH TpU
pELIECHNN IPUKIJIAJHBIX 3a/1a4 U 3a/1a4 OBBIIIEHHOH CII0KHOCTH

I'nasa

IToka3arenn
Hasd

byHKIHS.
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[Toka3zarenbHas GyHKIMS, €€
cBoiicTBa u rpaduk. Pemenue
IIOKAa3aTeIbHBIX YPAaBHEHUH,
HEPABEHCTB U UX CHUCTEM.
OcHOBHBbIE IPUEMBI PELIEHUS
CUCTEM ypaBHEHUI:
MOJICTAHOBKA, ajredpandeckoe
CJIO’KEHUE, BBEJICHHE HOBBIX
[IEPEMEHHBIX.

ITo rpadukam nokazaTesnbHON (PYHKIIMN ONMUCHIBaTh €€ CBOICTBa (MOHOTOHHOCTD,
orpaHuueHHOCTb). I IpuBOANTH pUMEpPBI MOKa3aTeabHOU QYHKIMHU(33aJaHHOMN C IIOMOIIBIO
bopmybl uiu rpadurka),001aaaome 3aJaHHBIMM CBOMCTBaAMM (HaIripuMep,
OTpaHUUYEHHOCTH). Pa3bsICHATH CMBICT NEPEUYUCICHHBIX CBOWCTB.

AHaM3UpoBaTh MOBeACHUE (PYHKIMI Ha pa3IUUHBIX yU4acTKaxX 001acTH ONpeaeeH s,
CpaBHHMBATh CKOPOCTU Bo3pacTaHus(yObIBaHUS ) PyHKIMI. DOpMyTUpOBaTh ONpeeeHus
NEePEeYHCICHHBIX CBOMCTB. PemiaTe npocreiiime nokazatesibHble ypaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI.

Pemiate nokasarenbHble ypaBHEHUS PA3IOKEHUsI HA MHOXHTEIH, CIIOCOOOM 3aMEHBI
HEU3BECTHOTO, C HCIOJb30BaHUEM (DYHKIIUH, pelIaTh ypaBHEHUS, CBOZSIIMECH K
KBaJJpaTHBIM, UPPALIMOHAIBHBIM. PemaTh noka3zaTeabHble YPaBHEHUS, Pa3IMYHbIC METOIBL.




Pacnio3naBath rpaduku M CTPOUTH rpaduK MOKa3aTeNbHOM (PYHKIMH, UCTIONB3YS
rpadonmoCTPOUTENIH, U3y4aTh CBOMCTBA (PYHKIIMH TO TpaduKam.

@OopMyJIMPOBATH TUIIOTE3bI O KOJIUYECTBE KOPHEN YPaBHEHUM, COACPKALIUX IT0KA3ATEIbHYIO
(GyHKLUIO, ¥ TPOBEPSTH UX. BeINONHATE NpeoOpa3oBaHus rpaduka Moka3aTenbHON QyHKIUM:
napajuieNIbHbIA IePEeHOC, pacTsHKeHHe (CKaThe) BIOJIb OCH OpAMHAT, IOCTPOCHUE T'Pa(UKOB C
MOJYJISIMM, TOCTpoeHue rpagpuka oopatHoi ¢pyHkuun). IIpuMeHsaTs CBOMCTBA OKa3aTeIbHON
IpY PELICHUU TNPUKIAJHBIX 3a7ad M 3a/ay I[OBBIILIEHHOM CIOKHOCTH.

I'naBa | Jlorapudmu 16 Jlorapudm uucna. OcHoBHOE | BeIMonHATE mpocteiimme mpeoOpa3oBaHus JOTapu(OMHUUESCKUX BBIPAKCHUN C
7 yeckas JOT-pUPMHYECKOE TOXKIIECTBO. HCIIOJIb30BAHNUEM CBOMCTB JOrapu(moB, ¢ momoInpio Gopmyn nepexona. [lo rpapuky
GyHKLHS. Jlorapudm nmpousBeneHus, JgorapupmMuUecKkod (YHKIHMU ONMCHIBATH €€ CBONCTBA (MOHOTOHHOCTb,
YaCcTHOTO, CTENICHH; IEPEX0] K | OrpaHHueHHOCTH).[IpuBoANTE MpuMepsI torapudmuyeckoil GpyHKIUH (3aJaHHOM ¢ TTIOMOIIBIO
HOBOMY OCHOBAHHIO. dbopmynbl uiu rpaduka), obGnagaromel  3aJaHHBIMU (HANIpUMeEp, OTPAHUYEHHOCTH ).CMBICI
JleCATUYHBIA U HATYPAIIBHBINA | IEPEYMCIICHHBIX CBOMCTB.
Jorapu@Mmsl, YUCIIO €. AHann3upoBaTh MOBeACHUE (PYHKIUI Ha pa3IMUHBIX yU4acTKaxX 001acTH ONpeaeseHHs,
[IpeoOpa3oBaHue BEIpaX-HAUM, | CPAaBHUBATH CKOPOCTH BO3pacTaHus (yObIBaHMS)
BKJIIOYAOLIUX ®dopmynupoBaTh ONpeAeIeHNs NEePEeUUCICHHbBIX CBOMCTB. Pemmarte npocreiimue
apu(MeTHYECKUE OTepalyy, a | JorapuMUIECKUe YpaBHEHUS, JTOrapu(MHUUECKIEe HEpaBEHCTBA M UX CHCTEMBI.
TaKXe orepaluy Bo3BeAeHus B | PemaTh norapupmMudeckre pa3aMuHbIMU METO/IaMU.
CTEINEHb U Pacnio3naBate rpaduku U cTpouTh rpaduk JorapupmMuuecKoin  QYHKIIUH, HCIIOIb3YS
JorapupMUpPOBaHHUS. rpadorocTpouTeNd, U3y4aTh CBOMCTBA (PYHKIMH IO rpadukam, GopMyInpoBaTh TUIOTE3BI O
Jlorapudmuueckas GyHKIUSA, | KOJUYECTBE KOPHEH ypaBHEHUH, COAEPKAIIMX JOrapupMUIecKyo (yHKLHIO, U TPOBEPATH
e€ cBoiicTBa U rpaduk. ux. BeimonHaTh mpeoOpa3oBanus rpaduka gorapupmMuueckoi GyHKIMU: MapayuleabHbIN
Pemenue norapudmuueckux MIEPEHOC,(CxKAaTHE) BAOJIb OCH OpJAMHAT (IIOCTPOEHHE TpapUKOB C MOIAYJISIMH, MOCTPOEHUE
YPaBHEHUI U HEPABEHCTB. rpapuka obparHoil pynkum).IlpumensaTs cpoiicTBa snorapudmuyeckoit GpyHKIUM TpU
pelIeHNN NPUKIAAHBIX 3aJ1a4 W 3a7ay NOBBIIIEHHOW CIO0KHOCTH.
I'maBa | Tpuronomer 18 Paguannas mepa yrina. Cunyc, | IlepeBoauth TpaaycHyro Mepy B paJuaHHyi0 U oOpaTHo. HaxoauTe Ha OKpYXHOCTH
8 pudeckue KOCHUHYC, TAHT'€HC M KOTAHI'€HC | MOJIOKEHHE TOUKH, COOTBETCTBYIOIIEH JaHHOMY JIeHCTBUTENbHOMY uKciy. HaxonuTe 3Haku
(bopMybI. IIPOU3BOJILHOIO YIJIa M YUCJIA. | 3HAYEHUH CHHYCAa, KOCHMHYCA,TaHI€HCA Yncia. BBIABIATE 3aBUCUMOCTD MEXKIY CHHYCOM,

OcHOBHBIE
TPUTOHOMETPUIECKHE
ToxaecTBa. Dopmyiib
npuseneHus. CuHyc, KOCHHYC
Y TAaHTEHC CYMMBI B Pa3HOCTH
nByx yrioB. CHHYC U KOCHHYC
JBOMHOTO yria. ®opmMyJibl
MOJIOBUHHOTO yTIA.
[TpeoOpazoBanmsi CyMMBI

KOCHUHYCOM, TAHT€HCOM OJIHOTO U TOT0 ke yria. [IpumeHsTs JTaHHbIE 3aBUCHMOCTH JIJIs
JI0Ka3aTeNNbCTBA TOKIECTBA, B YACTHOCTH Ha ONPEEIEHHBIX MHOKECTBAX.

[TpumeHsTh TIpU MPeoOpa3OBaHUSAX U BBIUUCICHUSX (POPMYIIBI CBA3H TPUTOHOMETPHUUECKUX
¢byHKUMH yriaoB a U —a, (GOpMyJbl CIOXKEeHHUS, GOPMYIIbI IBOMHBIX U MOJOBUHHBIX YIJIOB,
dbopMyIbl TpuBeAeHUS], HOPMYIIBI CYMMBI U Pa3HOCTH CHHYCOB, CYMMBI U Pa3HOCTH KOCHHYCOB,
IIPOU3BENICHUSI CHUHYCOB U KOCHHYCOB.

Jloka3pIBaTh TOXKJECTBA,  INPUMEHSS Pa3INYHbIE METObI, HCIIOIb3YsI BCE U3YUEHHbIE
dopmyibl. [IpuMeHsATh Bce M3yueHHbIE CBOMCTBA M QOPMYJIBI NPU pEIIEHUH  MPUKIAIHBIX
3aJa4 M 3a7a4 HOBBIIIEHHON CI0XHOCTH




TPUTOHOMETPHUECKUX
(GyHKIMHA B IPOU3BEACHUE U
MIPOU3BE/ICHUS B CYMMY.
Bripaxxenue
TPUTOHOMETPHUECKUX
GbyHKIUI yepe3 TaHreHC
MOJIOBUHHOTO yTJIA.

[IpeobpazoBanms
TPUTOHOMETPUYECKUX
BBIPAYKCHMUIA.
I'maBa | Tpuronomer 18 [Ipocreiimume Haxonute ApKCHHYC, APKKOCUHYC, ICMCTBUTENBHOIO YHUCJIA, TPAMOTHO OIPEAEIEHHUE.
9 pudec-Kue TPUTOHOMETPUYECKHE [IpumensaTs  CBONCTBa apKCHHYCa, apKKOCHUHYCa, apKTaHreHca uucia. lIpuMeHsaTs
YpaBHEHUS. YPAaBHEHUS U HEPABEHCTBA. dopMyibl Ui
ApKcuHyC, apKKOCHHYC, HaXOXKJEHHUs KOpHEW ypaBHEHHUH sin X = a,tg X = a.
ApPKTaHI'€HC, APKKOTAaHI€HC. Pemate TpUrOHOMETPUUYECKUE YPaBHEHHUs: JIMHEHHBIE OTHOCUTEIBHO CHHYCAa, KOCHHYCA,
Pemenue TaHreHca yria (4ucia), CBoAsIIecs K KBaJIpaTHbIM
TPUTOHOMETPUYECKUX U JPYruM ajreOpandeckuM YpaBHEHHSM IOCIE 3aMEHBbl HEW3BECTHOTO, CBOJAIIMECS K
YPaBHEHUI U HEPABEHCTB. IIPOCTEHIIMM TPUTOHOMETPUYECKUM YPABHEHMSIM IIOCIIE
pa3ioXKeHusl Ha MHOXKUTENH. Pemarh ogHOpoHbIE (IIEpBOM M BTOPOM CTENEHU) YpaBHEHUS
OTHOCHUTEJIBHO CUHYCAa U KOCUHYCA, a TaKK€ CBOJSALIMECS K OJHOPOIAHBIM YPaBHEHHSM.
Hcrnons30BaTe METO/ BCIIOMOTATENbHOTO yriia. [[puMeHsATs METOI TPEABAPUTEIIBHON OLIEHKH
JIEBOM W IIPABOM 4acTell ypaBHEHMS.
YMeTb NPUMEHTh HECKOJIBKO METOJOB IIpU PELICHUH YPABHEHUS.
Pemrate HECI0KHBIE CUCTEMBI TPUTOHOMETPUUYECKUX YPABHEHUM.
Pemate TpUroHOMETpUYECKUE HEPABEHCTBA C TOMOIIBIO €IMHUYHON OKPYKHOCTH. [IpuMeHsaTh
BCE M3YUYECHHBIE CBOWCTBA U CIIOCOOBI PEIICHHUsI TPUTOHOMETPUYECKHX YPABHEHUH U HEPABEHCTB
IIPU PENICHUM NPUKIAJHBIX 33Ja4 W 3a]a4 MOBBINIEHHOMN CII0KHOCTH.
IToBTOpEeHME 8
Hrorosas 2 [TpuMeHsTh U3ydeHHbIE CIOCOOBI pelIeHUs JUIsl PEIIeHUs 3a1a4.
KOHTpPOJIbHA
g paboTa

Pasnen 2 I'eomerpus 10 kiaacc, 2 yaca B Heges 0, 68 4acoB B roa




Pa3nensl u TeMEI Komn- ConepxaHue TeMbI B XapakTeprucTHKa OCHOBHBIX BU0B
Ne | manHOrO Kypca 4ECTBO cootBercTBUU ¢ PI'OC COO NesITeIbHOCTH YUCHHKA (Ha YpOBHE YUEOHBIX JACHCTBUIN)
4acoB
HoBTopenne. 'eomerpus 7-9 kiace. 3uaca
1 | BBexenne. AKcHOMBI 4 OcHoBHBIE TIOHATHS reoMeTpuH B | [lepeunciare ocHOBHBIE (PUTYpHI B MPOCTPAHCTBE (TOUYKA, MpsSMasi, MIOCKOCTH),
CTEPEOMETPHHI M HX IPOCTPAHCTBE. (bopMyJIMPOBATh AKCHOMBI 00 UX B3aMMHOM PaCIOI0KEHUHU U HILTFOCTPUPOBATH 3TH
CJaeacreus .
0\ TpemeT CTepeoMeTpH. AKCHOMBI TIPUMEpPaMH U3 OKPYXKaroliel 00CTaHOBKH;
(bopMyIUpPOBaTh U I0KA3bIBaTh HA OCHOBE aKCHOM TIEPBBIC TEOPEMBI CTEPEOMETPHUH,
AKCHOMBI CTEpPEOMETPUU u - .
B TOM 4HcCIie ((OpMYITHPOBATh U IOKA3BIBATH TEOPEMY O MPSMOMA, IPOXOSIIEH Yepes
CIENICTBHA 13 HUX. JIBE TOYKH, POPMYJIMPOBATH U TOKA3bIBATH TEOPEMY O €AMHCTBEHHOCTH IIOCKOCTH,
Honstue 00 aKCHOMAaTHYECKOM MPOXOJISAIICH Yepe3 TPU TOUKH, HE JICKAIIUE Ha OJHOM MIPSIMOIA.
METO/JIC.
2 | HapanieabHOCTh NPSIMBIX 20 TeopeMsbl 0 mapaieTIbHOCTH OOBSCHATD, MPUBOAUTh WIUTIOCTPUPYIOIINE TPUMEPHI U3 OKpYXKaIoIen

M IIOCKOCTEM.

IPSIMBIX U IIJIOCKOCTEN B
npocrpanctse. [lapamiensHoe
IIPOEKTUPOBAHUE U U300pakeHne
¢uryp. I'eomerpudeckue mecra
TOYEK B IPOCTPAHCTBE.
CkpeuuBarouiyecs npsiMble B
MPOCTPAHCTBE. YTOJ MEXKIY HUMH.
Meroasl HaxX0KI€HUs PACCTOSTHUI
MEXy CKPEIMBAIOIUMUCS
MPSIMBIMH.

VYTIIBI B IPOCTPAHCTBE.
TpexrpaHHblii 1 MHOTOI'PaHHBIN
yroi. CBoHCTBa INIOCKUX YIJIOB
MHOT'OrpaHHoro yria. CBoOiucTBa

IJIOCKMX M JIBYTPAHHBIX YTJIOB
TPEXTPAHHOTO YIJIa.

TeopeMbl KOCHHYCOB U CUHYCOB
JUIS TPEXTPAHHOTO YIJa.

00CTaHOBKHU; (OPMYJIUPOBaTH ONpeAeieHUus (POpMyIUpOBaTh U J0KA3bIBAThH
TEOPEMBI:

- BO3MOJKHbBIE CITyyal B3aMMHOT'O PACIIOJIOKEHHs IBYX MPSMBIX B IPOCTPAHCTBE,
NapauIeJIbHBIX U CKPELIUBAIOLINXCS MPSIMBIX;

- 0 MIPSIMOH, MPOXOSIIEH Yepe3 JaHHYI0 TOUKY MapajulelbHO JaHHOM MPSMOH,

- IPU3HAK CKPEIIMBAIOIIUXCS MPSAMBIX,.

-TeopeMBI (MPSIMYIO M 00paTHYIO) O MapauIeIbHBIX MPSIMBIX, IEPIEHIUKYISIPHBIX
K IIJIOCKOCTH, U UX CIIEACTBHSI.

-napajuienbHas NpoeKust (GUrypbl (TOUYKH) Ha IUIOCKOCTH;

-CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUS MPSIMBIX U OTPE3KOB,

-IJIOIIAJb OPTOrOHAIBHOMN MPOEKLIMN MHOTOYTOJIbHHKA,

-MapayIeIbHOCTh NPSAMOM U MJIOCKOCTH ,CBOMCTBA M MPU3HAKH MapaJIJIeIbHOCTH
JIBYX IIPSIMBIX U NapaJIIEIbHOCTH MPSIMOU U IUNIOCKOCTH;

-paccTOsHUE MKy MapajieIbHBIMU IPSIMON M IJIOCKOCTHIO.
-IapaJuIeNbHOCTD ,JIPU3HAKYU U CBOMCTBA MAPAJIENIBHBIX MIJIOCKOCTEH;
-paccTOsIHUE MEX/1y MapajyieIbHBIMU IJIOCKOCTSIMH.

-NIPSIMOYTOJIbHBIN NapaJUIEIEUIE, IOKa3bIBaTh HA PUCYHKAX U MOJAEIAX €ro
AIIEMEHTBHI, U300pakaTh 3Ty QUTYpPY Ha UEPTEKE;

- WUTIOCTPUPOBATH C MOMOIIBIO MPSMOYTOJIBHOTO MapajuieNenuneia

B3alMHOE PAaCIOJIOKEHUE MPSAMBIX M IJIOCKOCTEHN

B IPOCTPAHCTBE;

- CBOICTBa MPSMOYTOJILHOTO Mapajuiesenunesia; OObsICHATh, YTO Ha3bIBACTCS
CEYEeHHEM IPSIMOYTOJIBHOTO Mapajuieenunena, U peuarb 3aJadd Ha
IIOCTPOECHUE ET0 CEUEHUI HA YEPTEKE.




Teopema Menenas st TeTpa’apa.
[Toctpoenue ceueHuit
MHOT'OTPAaHHUKOB METOJIOM CJIE/IOB.
LentpanbHOE MPOEKTUPOBAHUE.
[ToctpoeHue ceuenui
MHOT'OTPaHHUKOB METO0M
MPOEKITUH.

- PAacCcTOSHUE MEX]y CKPEIMBAIOIIMMUCS TPSAMBIMH , YTO TaKOe OOIIMiA
NEPIEHIUKYISAP K CKPEIIUBAIOIUMCS IPSMBIM;

- YIOJI MEXAY CKPELIUBAIOIIMMUCS IIPSIMBIMHU U B KaKUX IIPEIEIaxX OH U3MEHAETCS;
-00LIMI EePIEHAUKYISP K CKPELIMBAIOLIIUMCS IPSIMBIM.

-TpEXTPAHHBINA YTOJI, Er0 3JIEMEHTHI, CBOMCTBA INIOCKUX YTJIOB TPEXTPAHHOTO YTJIa,
meopembl CUHYCO8 U KOCUHYCO8 O]l MPEXSPAHHO20 Y2ld

-MHOT'OI'PaHHBIN(B YaCTHOCTH, TPEXTPAHHBIM) YT0JI, €T0 3JEMEHTHI, KAKOI
MHOT'OTPaHHBIN YroJl Ha3bIBAECTCA BBITYKIIBIM; TEOPEMa O CyMME INIOCKUX YIJIOB
BBIITYKJIOT'O MHOT'OTPAHHOTI'O yria

IIpyMeHATh 3TH TEOPEMBI M CBOMCTBA IIPU PEIICHUU 3a7ja4 Ha BBIYKMCIICHUE, HA
JI0OKa3aTeJIbCTBO U HA TOCTPOCHUE CEYCHU M.

MepnenaukyasipHOCTD 18 [leprieHauKyIApHOCTh TpsIMON 1 | POPMYNIHPOBaTh ONpEAETCHUs, OOBACHATH, MPUBOJUTH UILIOCTPUPYIO-
TPSMBIX H ILTOCKOCTEH JIOCKOCTH. e IpuMepsl; GOpPMyTUPOBATh U JI0KA3bIBATH TEOPEMBI
TleprenauKyispHble  ruiockocty. | - IPAMASL, NEPICHANKYIAPHAs K UIOCKOCTH; NEPHEHANKYIAP, HAKIOHHA,
IIPOBEAEHHBIE U3 JAHHOM TOYKH K IUIOCKOCTH,
OproroHanbHOE IMPOEKTUPOBAHHUE.
q -0 CYILECTBOBAHUU U €AMHCTBEHHOCTH MEPIIEHAUKYJIISAPA K IFIOCKOCTU U TEOPEMY O
aKJIOHHBIE U ITPOEKIUH. TPEX MepIeHHKYIAPAX,
Teopema 0 TPEX | -mpu3HaK NepHEeHUKYIAPHOCTH MPSIMON U IMJIOCKOCTH, O CYIIECTBOBAHUH U
NEPOCHAUKYJISApax. €JIMHCTBEHHOCTHU IIJIOCKOCTH, npoxozmmeﬁ qyepe3 JaHHYI0 TOYKY
Paccrosiust Mexay ¢urypamMd B | IPOCTPaHCTBA NEPIEHAUKYIAPHO K JaHHOM MPIMOMH,
IIPOCTPAHCTBE. -OpTOrOHaJIbHAs MPOEKIHs TOYKH ((GUIypBl) Ha ILUIOCKOCTH,
OGmmii  mepremmukyap  apyx | ~YTOT MEKIY IPAMOI 1 IIOCKOCTBIO, CBOHCTBA | }
-JIBYTPaHHBIN yroJl, Kak OH U3MepsIeTCs; JOKa3bIBaTh, YTO BCE JIMHEWHBIE YIJIbI
CKPELIMBAIOIIUXCS TPSIMBIX.
M _ | ABYrpaHHOTrO yria paBHBI APYT IPYTY,
CTOABI HAXOXKACHUA PACCTOAHNN | _yroy1 Mesxy mepecekarouMICs MIOCKOCTAMH, B3aHMHO MepIIeHNKYISPHbIE
MEXKIY CKPCITHBAIOIIMMHCA | ijj0cKOCTH; TPU3HAK NEPIEHIUKYIIPHOCTH
MIPSAAMBIMHU. JIBYX IIOCKOCTEH.
[TpuMeHSTH 3TH TeOpeMbI U CBOMCTBA MPH PEIIEHUH 33/1a4 Ha BHIYMCIIEHUE, HA
JI0KAa3aTeNIbCTBO.
Mmuororpannuku. 18 Buibl MHOrOrpaHHUKOB. ®opmynupoBaTh OINpeneieHus, OOBICHATh, NMPUBOAUTH WILITIOCTPUPYIO-

[IpaBusEHBIE MHOTOTPAHHHKH.
Pa3BepTku MHOTOrpaHHUKA.
Kparuaiimme nytu Ha
MMOBEPXHOCTH MHOTOIPAHHUKA.
Teopema Ditnepa. J[BOMCTBEHHOCTh
MPaBUIILHBIX MHOTOTPAaHHUKOB.

e MpuMepbl; GOpMYyIUPOBAThH U T0Ka3bIBATh TEOPEMBI

- MHOTOTPaHHUK, €TI0 DJIEMEHTBI, BBIITYKIIbIM, IIPUBOJUTE IIPUMEPDI
MHOT'OTPaHHUKOB.

-IpU3Ma U KaK Ha3bIBAIOTCs €€ DJIEMEHTBhI, KaKas IpU3Ma Ha3bIBAaeTCs MPSMON,
HAKJIOHHOM, MPaBUJIbLHON; N300paxaTh MPU3MbI Ha YEPTEKE;
-rapajuiesenunes1, KaKuMu CBOMCTBaMuU OH 00J1afiaeT; 000CHOBHIBATh
YTBEPKACHHS 00 3TUX CBOMCTBAX.




[Tpuszma. [Tapannenenunen.
CaolicTBa napajuienenumnesaa.

[IpssMOYyTONBHBIN ITapasuIeICIUIIE .

Haxnonnsie npusmsl. [Inomans
OPTOTrOHAJILHOM IIPOEKIIUHU.
IlepnenuKynspHOE ceyeHue
MIPU3MBL.

[Tupamuna. Buasl nupamu.
DJIEeMEHThI TPaBUIIbHOM
nupamusl. [Tupamuel ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U

rpansaMu, X OCHOBHBIC CBOICTBA.

Bupel retpasapos.
OpToOlLIEHTpUYECKHI TeTpadap,
KapKacHBIM TeTpasap,
PaBHOTIPAHHBIN TETPa’p.
[IpsiMOyTONBHBIN TETPAdAP.
Menauanbl 1 OUMeaHbI
Terparapa. JloctpauBanue
TeTpa’Apa 10 MapauiesenuIea.

- IMPaMUJION U KaK Ha3bIBAIOTCs €€ 3JIEMEHThI, KaKas IMPaMKJ1a Ha3bIBACTCS
IPaBUIBHOM, N300pakaTh MUPAMU/Ibl HA YEPTEKE; 1OKA3bIBATh YTBEPKACHUE O
CBOWCTBaX MPaBUIBHON MUPAMUJIBI; OOBSICHATH, KaK IMOJIy4aeTcs yCceuEHHas
IIMPAMHJA, U JOKA3bIBATh YTBEP)KICHUS

0 €€ CBOMCTBAX.

- IPaBWJIbHBII MHOTIOI'PDAHHUK ,BUJbI IPAaBHJIBHBIX MHOIOTPAHHUKOB;
JI0OKa3blBaTh, YTO HE CYILECTBYET IIPAaBUIBLHOIO MHOIOIPAHHUKA, TPAHAMU
KOTOPOTO SIBJIAIOTCS PAaBUJIbHBIE N-YTOJBHUKH IIPHU N > 6.

- TOYKH, CHMMETPUYHBIE OTHOCUTEJILHO TOUKH (IIPSIMOM, INIOCKOCTH ), UTO

Takoe LEHTP (OCh, IUIOCKOCTh) CUMMETPUM (UIYphl; IPUBOAUTH IPUMEPHI
¢buryp, ob61a1ar0IMX YIEMEHTAMH CUMMETPHH, a TAKXKE IPUMEPBI CAMMETPUHU B
apXUTEKType, TEXHUKE, MPHUPOJIE; OOBACHATh, KaKUMH

AIIEMEHTaMU CUMMETPHUH 00J1a1al0T IPaBUIbHBIE MHOTOTPaHHUKH; 00OCHOBBIBATH
TOT (haKT, YTO y IPABUIIBHOTO TETpa’/ipa TPU OCU CUMMETPUH U LIECTh
IJIOCKOCTEN CUMMETPHH, a y KyOa IeBATh OCE CUMMETPUHU U AEBATH IIIOCKOCTEN
CUMMETPUHU.

- TeopeMa Jisiepa AJisl BBITYKIIbIX MHOTOTPAaHHUKOB

-Pemate 3aaun Ha BRIYMCIIEHUE U HA JOKA3aTEJIbCTBO, CBSI3aHHBIE C
MHOT'OIPAHHUKAaMH, a TAaK)KE 3a/1a4 Ha

IIOCTPOCHHE CEYECHUH ITPU3M U IHPaMUJL HA YEPTEKE, UCIOIb30BaTh
KOMITBIOTEPHBIE TPOTPAMMBI IIPU U3yYEHUN MHOTOTPAHHUKOB.

HUTorosoe nmosropenue

AKCHOMBI 1 OCHOBHEIE TCOPEMBI
crepeomerpui. [lapannenbHocTs u

NEPIEHIUKYJISIPHOCTD B IPOCTPAHCTBE.

MHuororpanauku. CedeHus
MHOTOTPaHHHKOB.

HpI/IMeHHTL OCHOBHBIC U3YUCHHBIC TCOPCMBI, CBOMCTBaA MHOT'OT'PpaHHUKOB JIA
peuIcHuAd 3a1a4.

KanenuapHO-TeMaanecKoe NJIAHUPOBAHHE

Ha3zBanue pa3iena, TeMbl ypoka q, JIaH dakr

IlosTOpenune. Anredopa 7-9 kiaaccos

Anrebpanyeckue BelpakeHus. JInHelHble ypaBHEHHS] U HEpaBEHCTBA.

KBa,Z[paTHBIC YPaBHCHHA U HCPABCHCTBA. KBaIlpaTI/I‘-IHaSI (I)yHKI_II/I}I.

CgoiictBa u rpaduku dhyaknuid. [Iporpeccu u mpoIeHTHI.
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Jnarnoctuueckas paboTa mo anreope.
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5-6 MHoxecTBa. 2
7-8 Jloruka. 2

Jleanmocts yuced. 11
9 [lonsTre nenumocty. [enumocTb CyMMBI U IPOU3BEACHUS. 1
10 JleneHue ¢ oCcTaTKOM. 1
11-12 [Tpu3HaKK JeTUMOCTH. 2
13-14 CpaBHeHus. 2
15-16 Pemenue ypaBHeHUH B 11EJIbIX YHCIIAX. 2
17 O060011eHNs 1 cUCTEMAaTHU3alMHU 3HAHUH 110 TEME. 1
18 Kontponbnas padora Ne 1o teme « JIeTuMOCTb YrCel.» 1
19 AHanu3 KOHTPOJILHOM paboTel. PaboTta Hax ommOkamMu. 1

IToBTOopenue. 'eomerpus 7-9 kaacc. 3
20 [TapannensHOCTh M MEePIEeHANKYISPHOCTD MPSIMBIX. 1
21 Pemennie TpeyrojabHUKOB. 1
22 MHuoroyronsauku. Cpoiictsa. [1nomanu. 1

BBeieHne. AKCHOMBI CTEPEOMETPUH M HX CJIeCTBHS. 4
23 [Ipeamet crepeoMeTpru. AKCHOMBI CTEPEOMETPHH. 1
24 HexkoTopslie crieacTBust U3 akCUOM. 1
25-26 Pemenue 3a1ay Ha TPUMEHEHNE aKCHOM CTEPEOMETPUH U UX CIICJICTBUM. 2

MHuorouieHnbl. AiredpanyecKue ypaBHeHHUsI. 16
27-28 MHOrouseHs! OT OTHOTO IIEPEMEHHOTO. 2
29 Cxema ['opHepa. 1
30 Mpuorounen P(X) u ero kopens. Teopema besy. 1
31 Anrebpanueckoe ypaBHeHue. CiiecTBUs U3 TeopeMbl besy. 1
32-34 Pemenue anredpanyeckux ypaBHEHHM pa3ioKE€HUEM Ha MHOKUTEIH. 3
35 JlenMMOocCTh IBYyWIEHOB X +a Ha X+ a. CUMMeTpUUYECKHEe MHOTOUWIEHBI. 1
36 MHOTO4JIEHBI OT HECKOJIBKHIX TIEPEMEHHBIX. 1
37 @opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS Ul CTaplIuX creneHeil. bunom HerotoHa. 1
38-39 CucTteMbl ypaBHEHUIA. 2
40 O060011eHNs U cUCTEMAaTU3alMHU 3HAHUH 110 TEME. 1
41 KontponbHas padora Ne 2 o teme «MHorounensl. AnreOpandeckie ypaBHEHHS.» 1
42 AHanu3 KOHTPoJIbHOU paboThl. PaboTta Hax omrOkamu. 1

ITapanieJIbHOCTh NPAMBIX H IVIOCKOCTEH. 9
43 [TapannensHbie psiMbie B ipocTpaHcTBe. [lapamienbHOCTh TPEX MPSIMBIX. 1




44 [TapamienbHOCTB IPSIMOM U INIOCKOCTH. 1
45 Pemenue 3amay Ha mapayieIbHOCTh MPSIMOU U TIJIOCKOCTH. 1
46 CKpemmBaromuyecs mnpsmele. 1
47 VYTIIbl ¢ COHANPaBICHHBIMU CTOPOHAMU. YTOJ MEXKY MPSIMBIMU. 1
48 [TapayienbHOCTh IPSMBIX, IPSIMOU U IIJIOCKOCTH. YTOJI MEKIY IBYMs IIPSMBIMU. 1
49 O060011eHNs U cUCTEMAaTU3aluHU 3HAHUH 110 TEME. 1
50 Kontponbnas padoraNe 3 o teme «IlapaiienbHOCTh TIIOCKOCTEM 1
51 AHanu3 KOHTPOJIbHOM paboThl. PaboTa Haj ommbOkamu. 1
CreneHp ¢ JefiCTBUTEIbHBIM IOKA3ATEIEM. 13
52 JleificTBUTENHHBIC YHCIIA. 1
53-54 beckoHneyHo yObIBaroIasi reoMeTpruiecKast Iporpeccus. 2
95-57 Apudmerndecknuii KOpeHb HATYPAIbHOH CTETICHH. 3
58-61 Crenenb ¢ palliOHATBHBIM U JIEHCTBUTEIIHBIM MTOKA3aTEIISIMH. 4
62 O06o00uIeHne ¥ cucTeMaTH3alys 3HaHUH 1
63 KonTponbnas pabora Ne 4 no reme «CTeneHb ¢ JeCTBUTENBHBIM [TOKA3aTEIEM» 1
64 AHanu3 KOHTPOJILHOM paboTel. PaboTta Hax ommOkaMu. 1
CrenenHnas pyHKuMsA 15
65-66 Crenennas ¢yHKIMs, €€ CBOICTBA U rpaduK. 2
67-68 B3anmuo obparsbie pyakimm. CrnoxHas QyHKIUS. 2
69 JlpoOHo-nuHelHast QyHKIHSL. 1
70-71 PaBHOCUIIbHBIE YpaBHEHMS U HEPABEHCTBA. 2
72-74 HppannoHajibHbIe YpaBHEHHS. 3
75-76 HpparnmonansHble HEPaBEHCTBA. 2
77 0O600111eH1Ee U crCTeMaTU3alns 3HaHUH 1
78 KonTponbnas padoraNe 5 no teme « CrenenHas QyHKIus, €€ CBONCTBA U rpaduK. 1
WppannoHajibHble YPaBHEHUS! M HEPABEHCTBA.»
79 AHanu3 KOHTpoJIbHOH paboTsl. PaboTta Haj ommbKamu. 1
IMapanjieJbHOCTH NPSIMBIX U MJIOCKOCTEH (ITPOJIOJDKEHNUE). 11
80-81 [TapanmnenpHble muockocTy. CBOMCTBA MAapaJlIENIbHBIX IIOCKOCTEH. 2
82 Terpasp. 1
83 [Tapannenenunen. 1
84 IToctpoenue ceueHnuit Terpasapa. 1
85 [ToctpoeHue cedeHnit nmapauiesienunena. 1
86-87 Pemenue 3ana4 no teme «llapamienbHOCTh MIIOCKOCTEN. 2
88 O06o00mIeHne 1 cUCTeMaTH3aIHsl 3HAHUH 110 TeMe 1




89 Kontponsnas padoralNe 6. [To Teme «IlapamnensHOCTh miockocTeit. TeTpasrap u 1
napajuIeIICIUIIeT. »
90 AHann3 KOHTPOJIbHOH paboThl. PaboTa Haj ommOKkaMu. 1
IMoka3aTenbHasi QyHKIIUA 11
91 IToka3zarenbHast QyHKIMS, €€ CBOICTBA U rpaduK. 1
92-93 ITokazaTenbHbIC YpaBHEHUS. 2
94-95 ITokasareapbHbIC HEPABEHCTBA 2
96-98 Cuctembl TOKa3aTeNbHBIX YPABHCHHI 1 HEPABCHCTB 3
99 O06o00mIeHre 1 cUuCTeMaTH3aIMsl 3HAHUH 110 TeMe 1
100 Kontposbnas padora Ne 7 mo teme « [lokazarenbHas GyHKIus» 1
101 AHanu3 KOHTPOJILHOM paboTel. PaboTta Hax ommOKkaMu. 1
Jlorapudgmnueckast QyHKUIHSA 16
102-103 Jlorapudmel. 2
104-105 CaoiicTBa JIorapu(mMoB. 2
106-107 JlecsitTuunbie U HaTypaibHble Torapudmsel. Dopmyna nepexona. 2
108 Jlorapudmuueckas GpyHKIms, e€ cBOiCTBA U rpaduk. 1
109-111 Jlorapudmuueckue ypaBHEHUS. 3
112-114 Jlorapudmuyueckue HepaBeHCTBA. 3
115 O6o0maromiee MOBTOPEHHE 110 TEME 1
116 KonTponbnas pabora Ne 8 Jlorapudmuueckas GyHKIus. 1
117 AHanu3 KOHTPOJIbHOM paboThl. PaboTa Haj ommOkamu. 1
IlepneHAMKYIAPHOCTH NPSIMBIX H IIOCKOCTE 18
118 IlepnieHIMKYJISIpHBIE TPSIMBIE B TPOCTPAHCTBE. 1
119 [TapamtenpHble npsMble, NEPIEHANKYIISPHBIE IUIOCKOCTH. 1
120 ITpu3HaK NepneHIMKyYJIIPHOCTH NPSIMON U TNIOCKOCTH. 2
121-122 TeopemMa o npsiMOi, TEPIIEHIUKYIISIPHON K TNIOCKOCTH. 1
123 PaccrosiHHE OT TOUKH O IIIOCKOCTH. 1
124-125 Teopema o TpEX nepneHAUKYIsIpax. 2
126-127 VYroa Mexay npsiMoil ¥ TUIOCKOCTHIO. 2
128 JIByrpaHHbIi yroJ. 1
129 [Ipu3Hak nepneHMKyIIpHOCTH JBYX INIOCKOCTEH. 1
130 [IpsiMmoyronpHbIN NapauIeIenuIet. 1
131 Tpéxrpannsiii yron. MHOrorpaHHslii yrosi. 1
132 Pemienue 3a1a4 Ha MPUMEHEHUE TEOPEMBI O TPEX MEPIIEHAUKYIISAPax, Ha Yrojl MEXKIY 1

MPSIMOM U TUIOCKOCTBIO.




133 O060011eHNs U cUCTEeMaTU3alUH 3HAHUH 110 TeMe 1
134 Kontponbnas padota Ne 9 o teme « [leprnieHIuKyIIpHOCTh IPSIMBIX U TUIOCKOCTEH. » 1
135 AHann3 KOHTPOJIbHOH paboTel. PaboTa Haj ommOKaMu. 1
Tpuronomerpudeckue popmyJibl 18
136 Pagnannas mepa yria. IIoBOpoT TOUKM BOKPYT Hayajia KOOpIUHAT. 1
137 Omnpenenenue CUHyca, KOCUHYCa M TaHTEHCA yrJa. 1
138 3HaKu CHHYCa, KOCHHYCA, TAHTCHCA. 1
139 3aBHCUMOCTH MEXIY CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJTHOT'O ¥ TOTO XK€ yTJIa. 1
140-141 TpuronomeTpuuecKue TOXKIACCTBA 2
142 CuHycC, KOCHHYC U TAaHTEHC yIJIOB U - 1
143-144 DopMyJIbl CIOKEHHUSL. 2
145 CuHyC, KOCHHYC U TaHT€HC JIBOWHOTO YTa. 1
146 CuHHyC, KOCUHYC U TaHT'€HC IOJIOBUHHOTI'O yIJIa. 1
147-148 DopMmyJIbl TPUBEICHUS. 2
149 CyMmmMma u pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. 1
150 [Tpon3BeieHre CHHYCOB M KOCHHYCOB. 1
151 O00011IeHE U CUCTEMATH3aIUs 3HAaHUI 10 TEME 1
152 KonTtponsnast padoralNe 10 no Teme «Tpuronomerpuueckue GopMyrsny 1
153 AHanu3 KOHTPOJIbHOM paboTel. PaboTa Hax ommbOkaMu. 1
MHOrorpaHHHKH. 18
154 IloHsITHE MHOTOTpPAaHHUKA. 1
155 I'eomerpuueckoe Teno. Teopema Ditnepa. 1
156-158 [Tpu3sma. 3
159 ITpoctpancTBeHHas Teopema [Tudaropa. 1
160-163 IMupammna. [IpaBuinpHas TUpaMua. 4
164-165 YceuéHnas nupamua. 2
166-168 Cummetpus B npoctpaHcTBe. [loHsATHE MPaBUILHOTO MHOTOTPAaHHUKA. DJIEMEHTHI 3
CUMMETPUHU MPABUIIbHBIX MHOTOTPAHHUKOB.
169 O00011eHE ¥ CUCTEMATH3alis 3HAHUM 10 TEME 1
170 KonTponbnas padoraNe 11 mo reme « MHOrOrpaHHUKH. » 1
171 AHanu3 KOHTPOJIbHON paboThl. PaboTta Hax omrOkamu. 1
Tpuronomerpuyeckne ypaBHeHUst 18
172-173 YpaBHeHHe COSX=a. 2
174-175 VYpaBHeHue SinX=a. 2




176

YpaBHenue tgx=a.

1

177-178 TpuronomeTpuueckre ypaBHEHHUsI, CBOJIAIINECS K aJIreOpandecKuM. 2
179 OAHOPOJHBIE U JINHEN-HbIE YPAaBHEHUSI. 1
180-181 MeTo 3aMeHbl HEM3BECTHOTO U PA3JIOKEHHUS HA MHOXKUTEIIH. 2
182-184 CucTteMbl TPUTOHOMETPHUYCCKUX YPaBHEHUH. 3
185-186 Tpuronomerpuieckrue HepaBeHCTBA. 2
187 O6006111eHre U crcTeMaTU3allks 3HaHU| 10 TeMe 1
188 Konrtponsnas padora Nel2 no Teme «TpuroHoMeTpuyecKie ypaBHEHHUS 1
189 AHanM3 KOHTPOJIbHOM paboThl. PaboTa Haj ommOkamu. 1
HTorosoe noBropeHue 15

190 AKCHOMBI 1 OCHOBHBIE TEOPEMBI CTEPEOMETPHUH. 1
191-192 [lapanienbHOCTh U NEPIEHUKYISIPHOCTD B IPOCTPAHCTBE. 2
193-194 MHuororpanauku. CeueHuss MHOTOTPaHHHUKOB. 2
195 JleauMocThb 1
196 MHorouieHsl. Y paBHEHUSI. 1
197 Crenenu. 1
198 Crenennast GyHKIUSI. 1
199 [TokazarenbHast QyHKIHS. 1
200 Jlorapudmuueckas QyHKIus 1
201-202 Tpuronomerpust 2
203-204 Wrorosas koHTposIbHAsT paboTa Nel3 2




