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Pabouas nporpamma yuebnoit qucuumnasl QY /1. 03. MatemaTuka pa3paboTaHa Ha OCHOBE:

> [Ipukaza MunucrepcTBa oopazoBanus u Hayku P® ot 17 mast 2012 . N 413 "O6 yrBepxeHun
(denepanbHOro TOCYJAPCTBEHHOTO 00pa30BaTEeIBLHOrO CTaHAapTa cpenHero odmero obpaszoBanus” (c
W3MEHEHUSMHU U JonojHeHusMu: 29 nexadps 2014 r., 31 exabps 2015r.,29 urons 2017 r., 24 ceHTsA0pH,
11 nexabps 2020r);

» MunucrepctBo mnpocBenienus Poccuiickoit ¢enepanmm or 20 wmroms 2020 r. N 05-772 O
HaIpaBJIEHUU UHCTPYKTUBHO-METOAMYecKoro nucbma «O0 yrBepxaeHun Konuenuuu npenogaBaHust
00111e00pa30BaTENbHBIX TUCHHILIMH C YYeTOM MpodeccHoHanbHON HampasieHHocTH nporpamm CIIO,
peain3yeMbIX Ha 0a3e OCHOBHOT'O OOIIETr0 0Opa3oBaHuUs»;
» IIpumepHbie mporpaMmmsbl 001eo0pa3oBaTeNbHbIX yuaeOHbIX aucuutumH 11t [100 (2015 r);
» Vrounenuss ®PUPO no peanmzanmu COO npu CIIO ot 25.05.2017t;
» O wMeromuueckux pekomengammsx no peanuszamun  @I'OC  CIIO mo 50-tu  namboiee
BOCTPEOOBAHHBIM U MEPCIEKTUBHBIM MpodeccusiM u criernanbHocTsIM Ne06-174 ot 01.03.2017.
» Ycraa T'AIIOY CO «lomunpodunbHbiii TexuHukym  uM. O.B.Tepémxuna» Ne 788-IIIT
09.11.2016r;
» Ilonoxenust 06 ounom otnenenuu AIIOY CO «IIT um. O.B.Tepémkunay;
» [lonoxkeHus: 10 TUIAHKPOBAHUIO, OPTaHU3AIMH U TIPOBEICHHUIO JJAOOPATOPHBIX, MPAKTUIECKUX PaOOT
I'ATIOY CO «IT um. O.B.Tepémxunay;
» TlonoxkeHust 0 TEKyIIeM KOHTPOJIe U TpoMekyTouHoi aTtectanuu cTyaeHToB [ATIOY CO «IT um.
O.B.Tepémkunay;
> [Tonoxxenus o6 opranmzanuu npoBeaenuss [MA crymentoB B [AIIOY CO «IT um.
O.B.Tepémkunay;
> [Tonoxxenus o popmupoBanuu KYMO OIIOII TAIIOY CO «IIT um. O.B.Tepéurkuna.

Opranmzanus-paspadorunk: [AIIOY CO «lonunpodunbusiii TexuukyMm um. O.B. Tepémkunar

Pa3zpadorunk:
[IpenonaBatens matematuku: PojkkoBa CBeTiaHa AHATOJIbEBHA NEpBast KBATU(PUKAIIMOHHAS KATEropus
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1. IMacnopT nporpaMmsbl y4eO0HO# JMCIHUIIIHHBI
«MartemaTuka».

Paznen I. «Aaredpa m Hayaj1a MATEMATHYECKOT0 AHAJIM3a»

1.1. Oo6aacTb npUMeHeHHs MPOrPaMMBbI
[Iporpamma  y4eOHOW  AMCUMIUIMHBI ~ SBJISETCS  YacTbl0 OCHOBHOH  MpodecCHOHANTbHOM
oOpasoBarenbHOl mporpamMmmbl 1o mnpodeccusam: 08.02.09 MonTax, Hagaaka W OKCIUIyaTaius

ANEKTPOOOOPYIOBAHUS TIPOMBIIIUICHHBIX U TPAXKIAHCKUX 3aHHA.

MecTo IUCHUIUIMHBI B CTPYKTYpPE OCHOBHOI MpodeccnoHanbHOil 00pa3oBaTeNbHON MPOrpaMMBI
yaeOHas rucuurinHa « MaTeMaTHKa» IPUHAIICKUT K TEOPETUIECKOMY ITUKITY.

1.2. MecTo QUMCHUIUVIMHBI B CTPYKTYpe OCHOBHOIi npodeccHOHAIbHONH 00pa3oBaTeIbHOI
nporpamMmbl yueOHast AUCIUILTHHA «MaTteMaTrukay u3ydaercsi B 001eo0pa3oBaTeIbHOM [UKIIE Y4eOHOTO
miaHa OIIOII CIIO na 6a3e OCHOBHOIO OOIIEro 0Opa3oBaHUs C TOJYYCHHEM CpPEIHEro OOIIero
obpazoBanus (IIIIKPC). B yueOnpix muanax [IIIKPC ydeOnas mucnurmHa «MareMaTuka» BXOAWT B
cocTaB oOO0MMX O00IIe00pa3oBaTENbHBIX YUEOHBIX JUCHUILUIMH, (QOPMHUPYEMBIX U3 00s3aTEIbHBIX
npenMeTHeIx oOmacteii PI'OC  cpemgnero obmero oOpaszoBanus, s npodeccwit CIIO  wm
cnenuansHoctel CITO cooTBeTcTBYMOIIETO Mpoduiis mpodheccnoHamTsHOro 00pa3oBaHusl.

1.3 Meau u 3amaum y4yeOHOW AUCHMIVIMHBI — TPe0OBaHMA K pe3yJbTaTaM OCBOEHHUS
AUCUMILIUHBI:
o (¢popmMupoBaHue npeacTaBjJeHNl 0 MaTEMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HayKH, CPECTBE

MOACIINPOBAHUA SIBIICHHI U IMponeccconB, 00 HaCAX U METOJaX MaTCMAaTHKU,

J Pa3BUTHeE JIOTUYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOIO BOOOPAXXEHUS, alrOPUTMHUYECKOM
KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM Juii Oyaymied mpodeccHoHaIbHOMI
JesITeIbHOCTH, JJIS IPOJOKEHUs] 00pa30BaHUs U caMO0Opa30BaHNUS;

J OBJIa/IeHHEe MATEeMATHYECKUMHU 3HAHUSIMU M YMEHUSIMHU, HCOOXOIMMBIMHU B TTOBCEITHEBHON
KU3HU, JUTSI U3YUEHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX NUCIUIUIMH Ha 0a30BOM YPOBHE WM JUCUIUILINH
npoecCHOHANBHOTO IMKJIA, IS TONydyeHus: o0pa3oBaHUsl B OONACTSAX, HE TPEOYIOUIMX YriyOIeHHOU
MaTeMaTHYECKOH MOIrOTOBKH;

. BOCIIUTAHHE CPEJACTBAMH MAaTEMaTUKU KYJIbTYpbl IJIMYHOCTH, MOHUMAHHUS 3HAYMMOCTHU
MaTEeMaTHKH JUII HAyYHO-TEXHUYECKOTO IMporpecca, OTHOIICHHWS K MaTeMaTHKe Kak K 4YacTH
OO0IIIeUeIOBEYECKO KYIbTYphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTeMaTHUKH, 3BOJIOLUEH
MaTeMaTUYECKUX UJIEH.

OcHOBY nmporpaMmbl COCTaBJISIET COAEpXKaHHE, COTTACOBAaHHOE C TpeOoBaHHSIMH (eaepaTbHOro
KOMITOHEHTA TOCYAapCTBEHHOTO CTaHAapTa CPEAHETo (MOTHOTO) 0011Iero oOpa3oBanusi 6a30BOTr0 YpOBHSI.

Matemartuka sBisieTcst yHIaMEHTaIbHON 00111e00pa3oBaTeNbHON JUCIUILTHHON CO CIIOKUBIIUMCS
YCTOMYUBBIM COJIEP)KAaHUEM U OOIMMH TPeOOBaHUSIMH K TMOJTOTOBKE 0OyJaromuxcs. Peanuzamus oOmux
1enei M3ydeHus MaTeMaTUKH TPAJAULIMOHHO (OPMHUPYETCS B YETHIPEX HAMPABICHUSIX — METOJIUYECKOE
(obmiee mpencraBiaeHHe 00 UAESIX U METOJIaX MATEMaTUKU), UHTEIUIEKTYaJbHOE pa3BUTHE, YTUIUTAPHO-
MparMaTH4ecKoe HarpaBiieHHe (OBIaJieHHEe HEOOXOIMMBIMU KOHKPETHBIMU 3HAHMSIMU U YMEHUSIMHU) H
BOCIIUTATEILHOE BO3IENCTBHE.

N3yuenne MaTeMaTHKH KaK NPO(PUILHOI0 Y4eOHOr0 NpeaMeTa odecrnednBaeTcs:

— BBIOOPOM PaA3TUYHBIX MTOJIXO0JIOB K BBEJICHUIO OCHOBHBIX TIOHSATHI;

— (QopMuUpOBaHHEM CHCTEMbI YUeOHBIX 3aJaHui, oOecmeunBaromUuX 3((PEKTUBHOE OCYIIECTBICHUE
BBIOpAHHBIX IIEJIEBBIX YCTAHOBOK;

— oOoraimeHueM CreKTpa CcTuledl ydeOHOW MAesITeNbHOCTH 3a CUeT COTJIACOBAHMSI C BEAYIIMMHU
JeSATeIbHOCTHBIMHU XapaKTEePUCTUKAMHK BEIOpaHHOM TTpodeccuu.

[IpodunpHas cocraBistonas OTpakaeTcsl B TpPEOOBAHUIX K MOJATOTOBKE 00yUYalOmUXCsl B YACTH:

— oOmel cucTeMbl 3HAHWW: COJep)KaTeIbHBIC MPUMEPHl HUCIOJIL30BAaHUS MATEMATHUSCKUX HACH H
METOJIOB B PO ECCHOHATHHON ACSITENFHOCTH;
— YMEHUH: pa3Inyue B YPOBHE TPEOOBAHHH K CIIO)KHOCTH MTPHUMEHSIEMBIX aJITOPUTMOB;



— TPaKTUYECKOTO HCIIOJIb30BAaHUS TPUOOPETECHHBIX 3HAHWNW W yMEHUWI: WHIUBUAYAJIHHOTO Y4eOHOTO
OTIBITa B TIOCTPOCHUU MAaTEMATUICCKUX MOJIEIICH, BBIMTOJIHEHIH UCCIIEA0BATEILCKUX U MPOCKTHBIX padoT.

Takum oOpa3oM, mporpaMMa OPHEHTHUPYET Ha MPUOPUTETHYIO POJb IMPOIECCYaTbHBIX
XapaKTePUCTHK YUeOHON paboThl, 3aBHCAIIMX OT mpoduis mnpodeccHoHaTbHON MOJITOTOBKH,
aKIECHTUPYET 3HAYCHUE IMOJYYCHUS OIbITa HCIOJIb30BAHUSA MATEMAaTHKU B COJEPXKATEIbHBIX H
poeCCHOHATLHO 3HAYUMBIX CHTYAIlUSAX [0 CPABHEHHUIO C (POPMATIBLHO-YPOBHEBBIMH PE3yJIbTaTUBHBIMU
XapaKTepUCTHKAMU 00yUYeHUSI.

[lepeyeHp TeM B Kypce MaTeMaTHKH SIBJIISCTCS OOMIMM Ui BceX NpoQWiIeH TMOIy4aeMoro
npodeccnoHaTbHOTO 00pa3oBaHUsl W NpPHU BceX oOBeMax y4eOHOrO BPEMEHU HE3aBUCHMO OT TOTO,
SIBIISICTCS JTH TTPEIMET 0a30BBIM MIIH MTPOPUITBHBIM.

OcBoeHnue coaepxkaHusi y4eOHOM IMCHUILUIMHBI «MareMaTnka» o0ecrnedyuBaeT JO0CTHKEHHE
CTYJA€HTAMM CJIeAYIOIINX Pe3yJbTATOB:
* IMYHOCTHBIX:
—— c(hOpPMUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHUKE KaK YHHBEPCATbHOM S3bIKE HAYKH, CPEACTBE
MOJICTTUPOBAHMUS SIBIICHUI U MIPOIIECCOB, UIEAX U METOJIaX MaTEeMaTUKHU;
—— MOHUMAaHWE 3HAYUMOCTH MATEMATHKH JUIS HAy4YHO-TEXHUYECKOrO Iporpecca, cHopMHpOBaHHOCTH
OTHOIICHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYeIOBeYeCKON KyJIbTYphl Yepe3 3HAKOMCTBO C HCTOpHEH
Pa3BUTHUSI MaTEMATHUKH, BOJIIOIIMEH MAaTEMaTHYECKUX UICH;
—— pa3BUTHE JIOTUYECKOT'O MBIIIJICHHS, POCTPAHCTBEHHOIO0 BOOOPaKEHHUS, aITOPUTMUUECKON KYIbTYpPHI,
KPUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOAUMOM Jis Oyaymiei mpodhecCHOHATBHOM NeATeIbHOCTH, JIJIS
MIPOJIOJKEHHS 00pa30BaHUs U CaMOOOpa30BaHUS;
—— OBJIQJICHHC MAaTEMAaTHYCCKHUMH 3HAHWSMH M YMEHUSMH, HCOOXOAMMBIMU B TTOBCEIHECBHOMN KHU3HU, IS
OCBOGHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX NUCHUIUIMH U TUCIUIUIMH MPO(ecCHOHATBHOTO IUKIIA, IS
noytydeHust 00pa3oBaHus B 00J1aCTAX, HE TPEOYIOMIMX YIiyOJIeHHON MaTeMaTUYECKON MOATOTOBKY;
— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha MPOTSIKEHUU BCEH
KU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30oBaHUIO KaK YCIIOBUIO YCIEIIHON
npodeccnoHanbHOM U 0OIIECTBEHHOH AEITeTbHOCTH;
— FOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIHbHOM TBOPUYECKOIM M OTBETCTBEHHOM JI€ATEIbHOCTH;
— TOTOBHOCTh K KOJUIGKTMBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTeIbHOMH,
0OIIIECTBEHHO TOJIE3HOM, Y4€OHO-UCCIIeI0BATENLCKOM, MPOSKTHOM U IPYTUX BUIAX EATEIbHOCTH;
— OTHOIIEHHE K Mpo(decCHOHANBHON AESITeNTbHOCTH KaK BO3MOXKHOCTH YYacTHUsl B PELICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX TPOOJIEM;

* MeTanpeaAMeTHbIX:

— YMEHHUE CAaMOCTOSATEIBHO OIPENEIATh LENH ACATCIBHOCTH M COCTAaBIATH IUIAHBI JEATEIbHOCTH;
CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJUPOBATh U KOPPEKTHPOBATH JEATEIBHOCT; MCIOJIB30BaTh BCE
BO3MOJKHBIE PECYPCHI Ul JOCTHIKCHHUS IIOCTABJICHHBIX LEJNIEH M pealu3alyy IIJIaHOB JAEATECIBHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUX;

—— yMEHHE MpPOAYKTUBHO OOIIATHCS M B3aUMOJICHICTBOBaTH B MpOIlECCE COBMECTHOM JesTEIbHOCTH,
YUUTHIBATh MO3UIUU JPYTUX YIACTHUKOB JIEATENBHOCTH, 3 ()EKTUBHO pa3peniaTb KOHPIUKTHI;

—— BIIQJICHUE HAaBBIKAMHU II03HABATEJIHOW, Y4EOHO-MCCIIEOBATENLCKONM M TPOEKTHOM JeATeNbHOCTH,
HaBbIKaMU pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOHUCKY METOJOB
peLIeHUs IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IM4YHbIX METOIOB ITO3HAHN,

—— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HH(OPMAIIOHHO-TI03HABATEIbHON JESATENbHOCTH,
BKJIFOYasi YMEHUE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOUYHUKAX MH(POPMALUHU, KPUTHUYECKH OIICHUBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

— BJIAJICHUE SA3BIKOBBIMHU CPEICTBAMM: YMEHHE SCHO, JIOTUYHO U TOYHO M3J1araTb CBOIO TOYKY 3pEHUS,
WCIIOJIB30BAaTh aJICKBaTHBIE I3BIKOBBIE CPECTBA;

—— BJIQJICHUE HAaBBIKAMH II03HABAaTENbHOU pe(IeKCHMH Kak OCO3HAHMS COBEPIIAEMBIX JEHCTBUHA U
MBICJIUTENIBHBIX TPOLECCOB, UX PE3yJIbTAaTOB M OCHOBAHMI, IPaHUL] CBOErO 3HAHWSA M HE3HAHUS, HOBBIX
[TIO3HABATENIbHBIX 33724 U CPEACTB IJI UX JOCTUIKECHHUS,;



—— IEJICYCTPEMIICHHOCTh B IMOUCKAX U MPUHATUU PEIICHUN, COOOPa3UTEIHHOCTh U UHTYHUIIUS, PA3BUTOCTb
MIPOCTPAHCTBEHHBIX MPEJICTaBICHUI; CIOCOOHOCTh BOCIIPUHUMATh KPAcOTy U TAPMOHMIO MHPA;

NpeIMeTHbIX:
—— c(OpMHUPOBAHHOCTh TMPEJCTABICHHA O MaTeMaTHKe KaK YacTH MHPOBOM KYJIbTYphl M MeECTe
MaTeMaTUKd B COBPEMEHHOM IMBWIM3ALMM, CHOCO0aX OINMUCAHUSA SABJICHUH peaJbHOrO0 MHUpa Ha
MaTE€MaTUYECKOM SI3BIKE;
—— ¢(hOpMUPOBAHHOCTb MPEJICTABICHUI O MaTEMAaTHUYECKUX MOHATUAX KaK BaXKHEHIIMX MaTeMaTHYECKUX
MOZEJIAX, MO3BOJSIOIIMX ONMCBIBATh M U3Y4aTh pa3HbIC NPOLECCHl U SBJICHUS; IOHUMaHUE BO3MOXKXHOCTH
aKCMOMAaTHYECKOTO MOCTPOEHUS MAaTEMATUYECKUX TEOPU;
— BIJAQJICHUE METOJAaMH [OKa3aTeJIbCTB M AJITOPUTMOB PEUICHUS, YMEHUE UX INPUMEHSThb, IPOBOAUTH
JOKa3aTeJIbHBIC PACCYKACHMS B XO/I€ PEILEHUS 3a1a4;
—— BJIAJICHUE CTAaHIAPTHBIMU IIPUEMAMU PELICHUsS PAlUMOHAIBHBIX M UPPALMOHAIBHBIX, [TOKA3aTECIIbHBIX,
CTCIICHHBIX, TPUTOHOMETPUYECKHX YPABHCHMM W HEPABEHCTB, MX CHUCTEM; HCIOJB30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX ITPOrpaMM, B TOM YHUCIIE JJI [IOUCKA IIYTH PELIECHUs U WIIIOCTPALUN PELICHUS YPABHEHUI
Y HEPABEHCTB;
—— c(OPMHPOBAHHOCTh TIPEACTABICHUH 00 OCHOBHBIX MOHATHUSX MAaTEMaTHYECKOrO aHajin3a M HX
CBOWCTBAX, BJaJICHUE YMEHHEM XapaKTepH30BaTh IOBeIeHUE (YHKLUH, HCIOIb30BAaHUE IOIYYEHHBIX
3HaHUH I ONIMCAHUA U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;
—— BJIa/ICHUE OCHOBHBIMU IMOHATUSAMHU O IUIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PHUrypax, UX
OCHOBHBIX CBOMCTBAX;

c(OPMHPOBAHHOCTh YMEHHs pAclO3HaBaTh reoMeTpudeckue (Urypbl Ha 4epTekax, MOJENAX U B
peaTbHOM MHpE; MPUMEHEHUE W3YYEHHBIX CBOMCTB Te€OMETpHUYECKUX (Uryp um Gopmyn s peuieHus
FEOMETPUUYECKUX 3a7a4 U 3a1a4 C IPAKTUYECKUM COJEPKAHUEM;
—— ¢(hOopMUPOBAHHOCTH MPEACTABICHUH O MPOLIECCAX U SBICHUAX, MMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE, OCHOBHBIX IOHSTHSX 3JIEMEHTAPHOM TEOPHUH
BEPOATHOCTEHM; YyMEHMHM HAXOAUTh M OLIEHUBATh BEPOSATHOCTH HACTYIUIEHHUS COOBITUH B MPOCTEHIINX
MIPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapPAKTEPUCTUKHU CIIyYalHbIX BEJINYUH;
—— BJIQJICHME HABBIKAMU HCIIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX IMIPOTPaMM IIPU PEIICHUH 3a/1a4.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJIMHBI MATEMATUKA

2.1 COJAEPKAHUE

BBenenue

MaremaTtuka B HayKe, TEXHUKE, YKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOJOTHSIX U MPAKTUYECKOU
JACATCIIBHOCTU. L[CJ'II/I 1 3aJaa4u I/I3yII€HI/I$I MaTeéMaTukKn B yqpem)leHI/mx Ha4YaJIbHOI'O H cpe;lHero
npodeccnoHanbHOTO 00pa30BaHHUS.

«AJsredpa u HaYaJIa MATEMATHYECKOI0 AHATH3A»

Pa3BuTHe OHATHSA 0 YK CIIE

Lenbie u panpoHanbHble yncia. JlefictBurenbHble yncia. [IpubinxeHHble BEIYUCICHUS.

KopHu, crenenu u orapudpmsi

Kopuu u crenenn. KopHu HaTypanpHOM CTENeHM M3 4Yuciaa M uX cBoicTBa. CTemeHH c¢
paloHaIbHBIMU I0KA3aTEIsIMHU, UX cBoMcTBA. CTEeneHu ¢ AEUCTBUTEIbHBIMU IMOKa3aTensiMu. CBolicTBa
CTENIEHU C IEUCTBUTEIBHBIM ITOKA3ATEIEM.

Jlorapudm. Jlorapupm umcna. OcHOBHOe JorapuMuyeckoe TOXKIECTBO. JlecATHUHBIE U
HaTypayibHbIe Jorapudmel. [IpaBuna aelictuii ¢ norapudmamu. Ilepexoq Kk HOBOMY OCHOBAHHUIO.

IIpeoOpazoBanue anreOpanyecKux BBIpaKEHUM. IIpeobOpazoBanue paloHaIbHbIX,
MPPaLMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTapU(PMUUECKUX BbIPAKEHHH.

OCHOBBI TPHTOHOMETPHH



Pannannas mepa yria. BpamarensHoe asuxeHue. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC 4YHCIIa.
OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA, (GOpMyIbl IpuBeaeHUs. CHHYC, KOCUHYC M TAHI'€HC CyMMBI
U pa3HOCTH JBYX YymIoB. CHHYC W KOCHHYC JABOHHOro yria. @®opMmynbl IOJOBUHHOIO YIJIA.
IIpeoOpa3oBaHusi CyMMBbl TPUTOHOMETPUYECKUX (DYHKIMH B IMPOM3BEAECHUE U IPOU3BEICHUS B CyMMY.
BripakeHue TpUroHOMETpHUECKUX (YHKIMN Yepe3 TaHTEeHC MOJIOBUHHOTO aprymeHTa. IIpeoOpasoBanus
IIPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUI.

IIpocreiimne TPUTOHOMETPUYECKUE YpaBHEHUsA. PellleHHe TPUIOHOMETPUYECKUX YpPaBHECHMIA.
IIpocreiimme TPUrOHOMETPUYECKUE YPAaBHEHHS M HEPABEHCTBA. APKCHHYC, APKKOCHHYC, apKTaHICHC
yucna. Ilpocreline TPUrOHOMETPUYECKUE ypaBHEHMS. TpHUrOHOMETpUYECKHE ypaBHEHuUs. Pemenue
TPUTOHOMETPUYECKUX YPAaBHEHUIA.

DyHKIUH, UX CBOICTBA U IPAPUKH

Oynkuun. OO6sacTh ONpeAereHUs W MHOXKECTBO 3HAueHMH; rpaduk (QYHKLIHH, MOCTPOEHUE
rpaduKoB PYHKIMH, 3aJaHHBIX PA3TMYHBIMUA CIIOCOOAMH.

CpoiicTBa (yHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHMYEHHOCTb, HNEPUOJUYHOCTb.
IIpoMexyTku Bo3pacTaHus M yObIBaHMs, HAUOOJIbIIEE W HAUMEHBIIEE 3HAYEHHS, TOUKU SKCTPEMyMa.
I'papuueckas unTepnperauus. Ilpumepbl (QyHKIMOHATIBHBIX 3aBHCUMOCTEH B pealibHbIX HpoOLECCax U
SIBJICHUSIX.

CrenenHnble, NOKa3aTeIbHbIC, JOTrAapUPMUYCCKHE U TPUHTOHOMETPHYECKHEe (PYHKIIUH

Omnpenenenus GyHKINN, X CBOHCTBA U TPa(UKH.

OOpatHble TpUroHOMeTpUYecKue QyHKINU.

[IpeoOpaszoBanus rpadukos. [lapamienbHbIi TepeHOC, CHMMETPHSI OTHOCHTEIBHO OCEeH KOOPIHHAT
U CUMMETPUSI OTHOCUTEIIBHO Hadajla KOOPAUHAT, CHMMETPHsI OTHOCUTENBHO IIPSIMOM Y = X, PACTSIKEHUE U
CKaTHe BIOJb OCEM KOOPJAUHAT.

YpaBHeHNsI 1 HEPABEHCTBA

yMeThb:

e peuaTh pallMOHAJbHbIE, IOKA3aTENbHbIE, J0rapupMUUECKIE, TPUTOHOMETPUUECKUE YPaBHEHUS,
CBOJIALIMECS K JIMHEWHBIM U KBaJIpaTHBIM, a TAK)KE aHAJIOTHYHbIE HEPABEHCTBA U CUCTEMBI;

® HCIIOJIb30BATh rpadUuecKuil METOJ] pelIeHHs] YpaBHEHUN U HEPABEHCTB;

e u300pakaTh HA KOOPAWHATHOHN IJIOCKOCTH pEIIeHUs] YpaBHEHUH, HEPABEHCTB U CHCTEM C IBYMSI
HEU3BECTHHIMU;

® COCTaBJIATh M pellaThb ypaBHEHUS W HEPABEHCTBA, CBS3BIBAIOLINE HEU3BECTHBIE BEIWYUHBI B
TEKCTOBBIX (B TOM YMCIIE NMPUKIAIHBIX) 3a]a4ax.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

[IpousBonHas. [loHsiTHE O MPOM3BOJHONW (YHKIUH, €€ reOMETPUUECKUd M (PU3MUECKUN CMBICIH.
VYpaBHeHue kacaTenbHOM K rpaduky ¢yHkuuu. I[Ipom3BomHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
gacTHOro. IIpou3BOJHBIE OCHOBHBIX 3J€MEHTapHbIX (QyHKUuH. I[IpuMeHeHne mNPOU3BONHON K
uccieoBaHuio GyHKIUN U noctpoeHuto rpadukos. I[IponsBoanbie 00paTHON (QYHKIMHM U KOMIO3HMIIUU
GyHKIUH.

[IpuMepsl UCIIONIB30BaHUS ITPOU3BOAHON I HAXOXKACHUS HAWIYYILEero peuIeHUs B IPUKIIATIHBIX
3anavyax. Bropas npousBonHas, ee reomeTpuueckuil U pusndeckuii cMmpici. [IpumeHenre npou3BoaHON K
UCCleIoBaHuI0 (DYHKIMIA M mocTpoeHHio rpadukoB. HaxoxxaeHne ckopocTH Ajis Iporecca, 3aJJaHHOTO
dbopMmyIoii u rpadurom.

IlepBooOpasHas u uHTerpai. IlpumeHenue onpeneneHHOro UHTerpana s HaXOXKIACHUS TUIOIAAN
KpuBonMHeNHHON Tpaneuuu. ®opmyna Herotona—Jleitonuna. Ilpumepbl mpuUMeHEHHsI HHTerpaja B
¢usuke u reomerpun. Vcrnonp3oBaTh NPUOOPETEHHBIEC 3HAHUS M YMEHUS B MPAKTUYECKON JNESATEIbHOCTH
Y ITIOBCEJHEBHOM KU3HHU:

® Ui IOCTPOEHHUS U UCCIEA0BAHUS IIPOCTEUIINX MATEMAaTUYECKUX MOJIETIEH.

e [lIpsMble ¥ IJIOCKOCTH B IPOCTPAHCTBE



e DB3auMHOE pacnoJIOKEHUE [JBYX IpsAMBIX B IpocTpaHcTBe. IlapasenbHOCTs mpsMOM U

mwiockoct. IlapamnenbHOCTh MIOCKOCTEH. [lepneHauKyIsIpHOCTh MNPAMOM U IUIOCKOCTH.

[lepneHuKyIsp M HAKIOHHAS. YTOJ MEXIYy IPSAMOM M IUIOCKOCTBIO. /IByrpaHHBIN yroia. Yroa

MEXY IIOCKOCTAMU. [lepneHauKyIsipHOCT ABYX INIOCKOCTEH.

['eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJUICIbHBIN IIEPEHOC, CUMMETPUS

OTHOCHUTEJIBHO IJIOCKOCTH.

[MapannensHoe npoekTrpoBanue. [1nomanbs opToroHaIbHOMN poekIuu. M3o0pakenue

MIPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKHU

Bepuunsl, pedpa, rpanu MHOrorpanHuka. Passeptka. MHOrorpanusie yribl. Beimykiible

MHororpanHuku. Teopema Dusepa.

e [lpusma. [Ipsamas u nHakionHas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo6.

e [lupamupa. [IpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

Cummetpui B KyOe, B apajijiesieniumesie, B Ipu3Me 1 nupamMmuse.

Ceuenus Ky0a, MPU3MbI U TUPAMUJIBIL.

[IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadIp, KyO, OKTadaAp, N0ACKadIp U

HKOCA3IP)

TeJsia 1 IOBEPXHOCTH BpallleHUA

Hunuuap u  KoHyc. YceueHHbI KoHyc. (OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTb,

oOpasyromiasi, pazBepTka. OceBble CEUCHHS U CEUCHHSI, TapaIlJIeIbHbIe OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenpbHas miockocTs k chepe.

HN3mepenus B reomeTpuu

O6beM u ero uzmepenue. Marerpanshas ¢popmyna oobema.

@opmynel 00beMa KyOa, TPSMOYTOJIBHOTO TapaiieNienuiea, TPU3Mbl, TUIHHAPA. DopMyIbl

o0beMa mrpamMuIbl U KoHyca. @OpMyIIbI IJIONIAIU IOBEPXHOCTEH WIIMHAPA U KOHYyca. DOpMYITbI

oObeMa 1mapa u riomaau chepsl.

e Jlomo6ue ten. OTHOIIEHUS TUIOIIAICH MTOBEPXHOCTEH U 00bEMOB MOJJOOHBIX TEJI.

e KoopauHaThl 1 BEeKTOPbI

e [IpsmoyromnbHas (JlekapToBa) CUCTEMa KOOPJIMHAT B IpocTpaHcTBe. DopMysia pacCTOSIHUS MEXKITY
IBYMsI TOUKaMH. Y paBHEHUS CPepbl, MJIOCKOCTU U MPSAMOIL.

e Bexropel. Monyins BekTopa. PaBeHCTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. ¥ MHO’KEHHE BEKTOPA Ha
yucio. Pa3nokeHue BEKTOpa IO HalpaBJICHHSAM. YTOJI MeXAy AByMsi BekTopaMu. IIpoeknus
BeKTOpa Ha ocb. KoopauHats! BekTopa. CkansipHOE MPOU3BEIEHUE BEKTOPOB.

e licnonb3oBaHuEe KOOPIMHAT U BEKTOPOB IIPH PELHICHUU MAaTEMAaTUUYECKUX U MPUKIAJAHBIX 3a7a4.

2.1. KoamuecTBO 4aCOB HAa OCBOEHHUE Y4eOHOH NUCHHUIINHBI:

Bun yuebnoit paboTbl KosmuectBo
4acoB
OO6s3arenbHas ayaquTopHas yueOHast Harpy3ka (BCero) 234
B TOM YHCIIE!
JlabopaTopubie pabOThI 138

Hrorosas arrecranusi B ¢dopMe IKk3aMeHa (NHMCbMEHHAs JK3aMeHallMOHHasi padora)




2.2 TemaTn4yeckuii IVIaH U coAepkaHue y4eOHOM TUCHUILVINHBI «MaTemMaTuKa:

Auredpa u HayaJs1a aHaau3a, ['eomerpus »

55,56CBoticTBa U rpaduK (QYHKIUH Y =
Sinx

HaumeHoBaHue Coaepixanue yueOHOro MaTepuaJa KonuyectBo
TeM 4acoB
1 2 3
AJiredpa u Hayaja 149
aHaJau3a
1 -9 IToBTOpEHME 10
Peabunmmranuonnsiii kype | 10 IIpoBepounas KoHTponbHas pabora.
Tema 1. 11CBoiicTBO cTEmEHU ¢ 2
JelicTBUTeIbHbIE YHCJIA JIeMCTBUTENbHBIM TIOKa3aTeIeM
12 /leficTBUTENIbHBIC YHCIIA.
IToka3aTenbHas pyHKIUA 11
13.0npenenenne mokasaTeabHOU
byHKIIUN
14 — 16 .Iloka3arenbHble ypaBHEHUS
17 — 20 IlokazarenbHble HEPABEHCTB
21 22 Pemienue ynpaxHeHUN
23 KonTponbHast pabotaNel
Tema 2
Jlorapudpmuyeckan 24,25 Omnpenenenue norapudma 24
pynkuus 26 - 28 Jlorapucm nmpousBeneHus ,
YacTHOTO , CTENIEHHU.
29,30 dopmyna nepexojaa TO OJHOTO
OCHOBaHUs JIorapudma K Apyromy.
31,32 Pemenue ynpaxHeHUN
33 KonrpoabHas paboraNe2
34 Jlorapudmuueckoi GyHKIUH.
35 - 39 Jlorapugmuueckre ypaBHEHUs
40 -44 Jlorapudmuueckue HEPaBEHCTRA.
45 — 46 Pemienne ynpaxxHEHHH.
47 KontponbHas padotaNe3
Tema 3
Cucrema ypaBHeHUI. 48 -51 Cucrtema ypaBHEH. 5
52 KonTponbHas pabota Ned
Tema 4
Tpuronomerpuyeckue 53 Oob6nactp onpeneneHus: GyHKIUU 13
bynxkuun 5 4 YeTHOCTh ¥ HEYETHOCTh (YHKIUI




Tema 5
Tpuronomerpuveckue
YPaBHEHUA

57,58 CroiicTBa u rpaduk GyHKIINHN y =
Cosx,

59 Pemienue ynpaxxHeHH

60CBoiicTBan rpaguk QyHKIUHN Yy = tgX
61CsoiicTBa u rpaduk GyHKIUU y=ctg X/
62,63 Pemienue ynpaxHeHUH

64 KontposbHast pabotaNe6

65 IloBTOpEHue.

66,67 Tpuronomerpuyeckue GopMyJIbl.
68 ApKCHHYC YHCIIa

69 YpaBuenue Sinx = a

70 Apkkocuyc uncia

71 YpaBuenue Cosx = a

72 PeuieHne ynpaxHeHUI
73YpaBHeHHeE tgx = a.

74 Peienue ynpaxHeHUH

75 KontponbHas pabota Ned

76 TpuroHOMeTpHUYECKHE YPABHECHHS,
CBOJISIIIMECS K KBAIPaTHBIM YPAaBHEHUSIM
77,78 OnHOpoAHbBIE
TPUTOHOMETPUUYECKHE YPaBHEHUS

79 TpuroHomeTpuyeckue ypaBHEHUs,
pelaeMble pa3iokKeHUEeM JIEBOM 4acTu
Ha MHOKUTEJIH.

80,81 Tpuronomerpuieckue
HEpaBEHCTBA.

82 PemieHne ynpaxHEHUH.

83 KonTposnbsHas padotaNe5

18

Tema 6
IIpousBoanasn

84,85 I[lonsiTHE TPOU3BOAHOM
86,87 [IpaBuna HaXOXKICHUS
IIPOU3BOJHOM.

88,89 IIpousBoHAS CTENEHHOU
GbyHKIIIN

90,91 IIpousBoaHBIE 3JIEMEHTAPHBIX
byHKIHII

92 Pemenne ynpaxHeHAN

93,94 I'eomeTpryECKHl CMBICTT
MPOU3BOIHOM.

95,96 Pemienne ynpaxHeHUH

97 KoutponpHas pabotaNel

98,99 Bospacranne u yobiBaHHE
100,101 DxcTpemyMmbl GYHKIUU

25

10



102,103 TIpumeHeHuit TpOoU3BOIHON K
MMOCTPOCHHIO TPAPHUKOB.

104,105 HawuGombltee u HauMeHbIIEE
3Ha4YeHUEe PYHKIUU

106,107 Pemenue ynpaxHeHUH

108 KontpoabHas padoraNe2

Tema 2.
HNuTterpan 12
109 Ilousitue nepBooOpa3Hast PyHKIUS
110 ITpaBuna HaxoxACHUS
epBOOOPA3HOM.
11,112 [lonsiTne uuTErpaa.
113,114 Beruucienue uHTerpaia
115-117 Beraucnenue miomaneit gpuryp
C TIOMOIIIbIO UHTETpaJa.
118,119 Pemenue ynpaxHeHUH
120.KontponpHas pabotaNe3
Tema 3. 23
HTorosoe noBropenue.
121-141 IloBTOpenue
142,143 UtoroBass KOHTpOJIbHAsI paboTa
144-149 Dk3amen
I'eomeTpus 85
. 150 Axcuomsl cTepeoMeTpun
BBenenue 151 CrnencrBus U3 akCuoOM 3
152 Pemenue 3aau
Tema 1
[TapamiensHOCTE B 153 ITapannenbHble IpsIMBIE B 16

IIPOCTPAHCTBE.

MIPOCTPAHCTBE
154CkpemumBaromuecs MnpsiMble.

155 IMapannenbHOCTH 3 IPSIMBIX

156 Pewmenue 3anau

157 I1pu3Hak napamuieIbHOCTH MPSMOU
1 TUIOCKOCTH

158 Vel ¢ conanpaBieHHBIMU
CTOPOHAMH

159Pemenne 3amau

160 KontponbHas padota Nel

11



161T1apruienbHOCTh 2 TUIOCKOCTEW B

MIPOCTPAHCTBE.
162 CpoiicTBa napaiiesbHbIX
MJIOCKOCTEM

163 Terpasap

164 Tlapannenenwumnesn

165,166 3agaun Ha mocTpoeHue
CEUYEeHUN MHOTOTPAaHHHUKOB.

167 Pemenue 3agau.

168 KontpoJsbHasi paboTaNe2

Tema 2

[lepnieHIUKYISIPHOCTD B
IIPOCTPAHCTBE.

169 IlepneHauKyIsipHbIE NPSMBIE B
IIPOCTPAHCTBE.

169 IlapamnenbHble HpsIMBbIE,
NEPIEHIUKYJIIPHBIE K IIJIOCKOCTH.
170 Ilpu3Hak neprneHIuKyJIspHOCTH
MNPSIMOX U TI-TH

171 PaccTrossHue oT TOYKHU 00
IJIOCKOCTH.

172,173 Teopema o TpEx
NEPIECHIUKYIIApax.

174 Yron mexay npsiMo u
IJIOCKOCTBIO.

175 JIByrpaHHbIi yromu

176 Pemrenue 3amay.

177 1Tpu3HaK neprneHIuKyIIpHOCTH
JBYX ILUIOCKOCTEH.

178 IlpssmoyronbHbIi
napauleIenue .

179Pemienue 3agau

180 KontpoabHasa padoraNe3

12

Tema 3

MHOrOorpaHHMKH.

181 IloHsATHE MHOTOTPAHHHUKA.
IIpuzma.

182 Ilnomans NOBEpXHOCTH MPU3MBI
183 IlpaxkTtuyeckas padoraNel
ITnomans MOBepXHOCTH NPHU3MBI.
184 TlonsiTre mupaMuabl

185 IInomane NOBEpXHOCTH
TUPAMUJIBI

186 IlpakTHyeckas
padoraNe2Iliiomaab MOBEPXHOCTH
NUPaMH/IbI.

187 IIpaBuibHBIE MHOTOTPAaHHUKH
188,1891 Pemenue 3amau

190 Kontpoabnasi paGoraNed

10

12



Tema 4
BexkTops! B mpocTpaHcTBE.

191 IlonsTe BeKTOpa B MPOCTPAHCTBE
192 [elicTBusa Haa BEKTOpAMH

193 KomnaHapHble BEKTOPBI.

194,195 PaznoxxeHue BeKTOpa Mo TPEM
HEKOMIUIAHApHBIM BEKTOPaM.

196 ,197 Pemrenue 3agau

198 KontpoJabHasi padoTaNeS

Tema 1.

Mertoa KoopauHar B
MIPOCTPAHCTBE.

199 IIpsmoyrosbHas cucrema
KOOpJAUHAT

200 K oopauHatsl BeKTOpa

201,202 IlpumeHeHue MeToaa
KOOpJMHAT K PEIICHHUIO 3a/1a4

203 CkansipHO€ YMHOXEHHE BEKTOPOB
B IIPOCTPAHCTBE

204 Pemenue 3anau

205 BepruucieHue yrioB MEXAY
TPSIMBIMU.

206 IIpumeneHnne MeToaa KOOpAUHAT K
pEIIEeHHUIO 3a/1a4.

207,208 Pemenne 3agad.

209 KonrtpoabHas padoraNe6

11

Tema 2

Tena BpaieHus.

210 Tena Bpamenus. Hunuuap
211,21211no1manb mOBEPXHOCTH
IMHApA

213,214 Konyc

215,216 Ilnomaas MOBEPXHOCTH
KOHYycCa

217 Hpakrnueckas padoraNel
Ilnomaab NOBEPXHOCTH HUJIMHAPA U
KOHYcCa

218 Cdoepa u map

219 B3aumHoe pacnonoxeHue chepsl
U TIOCKOCTH.

220 Pemenue 3agau

221 KourtpouabHasi padora Ne2

12

Tema 3

OO0BEMBI.

222 TlousiTue oobema.

223 O6beM npsAMON IPU3MBI.
224 O0BEM HAKJIOHHOW MPU3MBI
225 O0bEM nuIuHApa

226 IIpakTnueckas padoraNe2
O0beM Npu3MBbI M HUJIMHAPA.
227 O6BEM TUpaMuIbI
22800bEM KOHYCA

229 IlpakTnueckas padoraNe3

13

13



O0bem nmupamMuabl 1 KOHYCA.

230 O6wem mapa. [Tnomans chepsl.
231,232 Pemrenue 3amay.

233 KonrtpoabHas padoraNe3

234 3aKII0YUTEeIbHBIN YPOK

JlaGopaTtopHbie paboTsi(138)

JleiicTBUTEIbHBIC YKCTIA

ITokasaTenbHble ypaBHEHUS

[Toka3zaTenbHbIe HEpABEHCTBA

CsoiicTBa norapugma

Jlorapudmuueckue ypaBHEHUs

Jlorapudmuueckrue HepaBeHCTBA

Cucrema ypaBHEHHUI

Tpuronomerpruyeckue QyHKIHH
TpuronomeTpuueckre ypaBHEHUS
TpuronomeTpuueckre HEPaBEeHCTBA

®opMyIibl TPOU3BOAHBIX

['eomeTpuyeckuii CMbICT TPOU3BOIHOM

®u3NYECKU CMBICT TPOU3BOIHOM

[TpuMeHeHHEe TPOU3BOTHON K MOCTPOCHHIO TPAPUKOB
Haubonbiiee u HanmeHbliee 3Ha4eHne QyHKINUN
dopMyIibl IEPBOOOPA3HBIX

Brruucnenue uHTerpana

Brruucnenue miomiaaei Guryp ¢ moMomipo HHTErpasia

3. YcioBus peanu3anuy NporpaMMsbl y4e0HOM TUCHUIINHBI

3.1. TpeOoBaHMA K MATEPHAIBLHO-TEXHHYECKOMY 00eCIeYeHH IO
Peanu3zanus nporpammsl yueOHON AUCUMILIUHBI TpeOyeT HAIUYUS y4eOHOTro KaOuHeTa.
O6opynoBanue yueOHOro kabuHeTa:
- mocaiouHbIX MecT — 30
- ctynseB — 30
- JOCKa KjaccHas — 2
-y4eOHMKH 110 anredpe -16  u «Anredpa n Hauana MmareMaTHueckoro aHaiuza. 10-11»
-MCTOYHHK BOJIOCHAOXKEHHUS
Y4eOHble HATIISIIHBIE TOCOOHS:
- TaOIUIIBL:

— Kasaaparos

— CTeIeHEeU

— 3HAYCHHMH TPUTOHOMETPUUECKUX (PYHKIUI HEKOTOPHIX YIJIOB

— IUIaHUIETHl HACTEHHBIE:

—  (opMyIIBI COKPAIIEHHOTO YMHOKEHUS

— CBOMCTBA CTEIICHEU

— cBoiicTBa norapudmon

— mnpaBuia u Gopmyisl AUPHEepeHIUPOBAHUS

14



—  (dopMyITBI TIEPBOOOPA3HBIX
—  (opmyJIbl TPUTOHOMETPUH
IIpudopsI 1 ycTpoiicTBa:
- Habop mopeneit «IIpu3mbi»
- Habop mogeneit «llupamMub
- Habop mogenei « {umuHIpe
- Habop mogeneit «KoHych»
- HabOp KOMOMHUPOBAHHBIX MOJIEINIEH

YyeOHble HAMVIATHBIE TOCOOUA:

- TaOJIULIBI:

. KBaJpaToB

. cTeneHen

. 3HaYCHUU TPUTOHOMETPUIECKUX (PYHKIMI HEKOTOPBIX YIJIOB
- IUTAHIIETHl HACTCHHBIE:

. (bopMyIbl TPUTOHOMETPHUH

. reoMeTpuuecKue Gurypsl

J reOMETPUUYECKHE TeJla

I[eﬁCTBleHlaﬂ HOPMATUBHO-TEXHUYIECCKAA JOKYMCHTALIUSA

3.2. UndopmanuonHoe odecnieyeHne 00yueHust

(Ilepeuennb pekoOMeHAyeMbIX Y4eOHbIX U31aAHU, TOMOJTHUTEIbHOM
JINTEpPaTyphbl):

Auredpa u HayaJIa aHAJIN3a

a) 1J15l YYAIMXCH:

1. Anumos IILA. u np. Anre6pa u Havyana aHanuza. 10 (11) k1. — M., 2017

2. bammakoB M.M. Maremaruka: anrebpa M Hayajla MaTeéMaTH4YECKOI'O aHAM3a, F€OMETPHUS:
Y4EOHUK JJIs CTYJE€HTOB MPO(eCcCHOHANBHBIX 00pa30BaTeIbHbIX OpraHU3alMi, OCBAaUBAIOIIUX Mpodeccuu
u crierranbHocTH CITO. — M.,2017

3. bammakoB M.M. Matemaruka: anrebpa ¥ Hayajlla MaTeMaTHYECKOTrO aHallu3a, T€OMETPHUS:
COopHuk 3anay npoUIbHOW HaINpaBIEHHOCTH: Y4eO. mocoOue s CTYIEHTOB NPOQEeCCHOHANTbHBIX
o0pa3zoBaTeNbHBIX OpraHu3alui, ocBauBaoIuMx npodeccuu u cnenuaabHoctu CI10. — M.,2017

4. bammakoB M.M. MaremaTuka: anredpa ¥ Hadajga MaTeMaTH4YECKOrO aHaau3a, T€OMETpHUs:
3agauHuk: yuyeb. mocoOue s CTYIEHTOB NPOQECCHOHATIBHBIX 00pa30BaTENbHBIX OpraHU3alMi,
ocBauBaIux npodeccuu u cneruanbHoctu CI10. — M.,2017

5. bammakoB M.M. MaTtemaruka: anreOpa ¥ Hayajla MaTeMaTHYeCKOro aHanusa, § IlpeamerHeie
pe3ynbTaThl OCBOEHUS y4eOHOHM aucuumianHbel «MaTemaTtukay YTOUHSIOTCS B pabodMx MporpaMMmax Ha
ocHoBe [IpumepHON OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl CpeIHEro OOIIero 00pa3oBaHMs C yUETOM
npoduis mpodeccuoHanbHOTO oOpa3zoBanmsi, ocBauBaemoil mnpodeccun IIIIKPC wmm crnenmamsHOCTH
MIICCS. .

6. reoMeTpusi: DJIEKTPOHHBIA yuel.- METOJA. KOMIUIEKC JUIsl CTYAECHTOB MpodeccroHalIbHbBIX
o0pa3zoBaTeNbHBIX OpraHu3alui, ocBauBaIMX npodeccuu u cneruaabHoctu CI10. — M.,2017
1. I'ycee B.A., TI'puropee C.I', HBonruna C.B. MaremaTtuka: anrebpa u Hayana

MaTEeMaTHYeCKOro aHajiu3a, TeOMETpus: YYEeOHMK JUIsl CTYJIEHTOB MpodeccroHaIbHBIX 00pa30oBaTeNbHbIX
opraHu3auii, oceanBaroux npodeccun u cneunansuoctu CI10. —M.,2017

8. [Toropenos A. B. 'eomeTpus (6a30Bbiii u npodminbHbi ypoBHH) 10-11 ki1. I'ox nznanus 2015
N3 parensctBo IIpocsemienue

15



9. Mopakosud A. I'., Cemenos II. B. MaremaTuka: anrebpa u Havajga MaTeMaTHYECKOTO
aHanu3a, reoMeTpus. AnreOpa U Hadaja MaTeMaTHIecKoro aHanu3a (6a30BbIil U yrayOiaeHHbIH ypoBHH) 10
k1., l'ox m3manus 2015 UsnarensctBo MHeMo31Ha

10. Marematuka EI'3- 2017 r. TunoBeie TecToBble 3aaanus, M3narensctBo [IpocBenienue

0) 1J1sA npenogaBaTeJieil:

1. 006 obpazoBanum B Poccuiickoit denepanuu:

denep. 3akoH oT 29.12. 2012 Ne 273-D3 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Ne 148-d3, ¢ usm., BHeceHHbIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

2. [Ipukaz MunucrepctBa obpa3zoBanus U Hayku P® ot 31 mexabps 2015 r. N 1578 "O
BHECCHUU M3MEHEHHI B (peliepaibHbIil TOCYAapCTBEHHBIH 00pa30BaTEeNbHbI CTAaHAAPT CPEIHEr0 OOIIEro
o0Opa3oBaHMs, YTBEPKIECHHBIN MprkazoM MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu
ot 17 mast 2012 r. N413"

3. [IpumepHasi ocHOBHast oOpa3oBaTelbHasi MporpaMMa CpeAHero oOmero oopa3oBaHuS,
onoOpeHHas pemeHrueM QenepaibHOTO YIeOHO-METOHYECKOTO OOBEeTUHEHHS 10 00meMy 00pa30BaHHIO
(mpotoko:n ot 28 urons 2016 r. Ne 2/16-3).

4, bammvakos M.U., Lpiranos L1.1. Merogndeckoe mocodue s moarotoBku Kk EI'D.—M., 2014

5. COopHUK Ty4IIUX cTaTel y4acTHUKOB Bcepoccuiickoil HaydHO-MeToau4ecKor KoHGEepeHInu
"MHTepakTUBHBIE TEXHOJIOTUU B 00pa3zoBanun', 2015 rox

6. COOpHUK Ty4IIUX YPOKOB U 3aHITUM, pa3paboTaHHbIX M0 TexHojaoruu AMO, 2015r

7. Matemaruka. [Toaroroska k EI'3-2015. Kuura 1, JIeicenko @.®., Kynabyxosa C.1O.,
WUznparenscrso: Jlernon, 2015

8. ®enepainbHblil 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauuny.

9. [Tpuka3 MunucrepcrBa oopazoBanust v Hayku P® ot 17.05.2012 Ne 413 «O0 yTBepxkaeHUU
(dhenepalbHOT0 TOCYJTaPCTBEHHOT'O 00pa30BaTEILHOTO CTaHIapTa CpeHero (MOJIHOT0) 001Iero
00pa3oBaHU.

10. [Ipuka3z MunuctepctBa obpazoBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3MeHeHuid B Ilpuka3 MunucrepctBa oOpasoBanus u Hayku Poccuiickoir denepannn ot 17.05.2012 Ne
413  «O06  yrBepkaeHun  (denepasbHOTO  TOCYAApPCTBEHHOrO0  00pa3oBaTENbHOTO  CTaHAApTa
cpenHero(moaHoro) o0mero oopa3oBaHus’».

11. [Tucemo JlemapraMeHTa rocy1apCcTBEHHOMN MOJIUTUKU B Cepe MOATOTOBKH pabOYMX KaJpoB U
JIIO MunuctepctBa obOpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexkomenmanuu 1O
OpraHM3alM IOJIyYE€HHUsl CpeJHero oobmero oOpa3oBaHHMs B IpejAeiaXx OCBOEHHS 0Opa3oBaTENlbHBIX
IporpaMM CpeAHEro NnpodeccHoHaNbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOIO oOmIero oOpa3oBaHUS ¢
ydyeToM TpeOoBaHMM (enepanbHbIX TOCYJAapCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB M MOJIydaeMOn
npodeccur WM CeNUalIbHOCTH CPEIHEro MPo(ecCHOHAIBHOTO 00pa30BaHU».

WuTepHer pecypchl IUIsl CTYI€HTOB:

1. http://www.egesdam.ru/page270.php penieHHe OKa3aTeIbHbIX YPABHEHHM.

2. http://ege-ok.ru/2012/02/09/reshenie-pokazatelnyih-neravenstv/ pemeHue nokasaTeabHbIX
HEPABEHCTB.

3. http://www.egesdam.ru/page290.php norapudmuueckre ypaBHEHUs

4. http://ru.solverbook.com/primery-reshenij/primery-resheniya-logarifmicheskix-neravenstv/
morapu(MuIecKue HEpaBeHCTBA.

5. http://ru.solverbook.com/primery-reshenij/primery-resheniya-trigonometricheskix-uravnenij/
TPUTOHOMETPUYECKHE ypaBHEHUS
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6. Smenxo M. B., 3axapos II. M. EI'D 2011. Maremaruka. 3agaua B8. 'eomerpuueckuii cmblca
npoun3BoaHOM. Pabouas tetpans / [Tox pen. A. JI. CemenoBa u U. B. Slmenko. — M.: MITHMO,
2011. — 88 c. ISBN 978-5-94057-658-7
Ckauatp (976.07 k0, djvu/rar) ifolder.ru || mediafire.com

I'eomerpus
(ITepevyenb pekoMeHAyeMbIX Y4eOHbIX U31aHnil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHOM
JIUTEpPaTyphl):
a) U1 y4alumxcsi:
1 Aranacsu JI.C. u ap. T'eomerpus. 10 (11) k1. — M., 2017

2. EI'32019. MatremaTtuka. leomeTpusda. Ctrepeomerpusd. B. A. CmupHoB, Cepus - EI'D 2019
Maremaruka. I'ox mzganmst — 2019

0) 17151 mpemnojgaBareJiei

I'eomerpus 10-11 k1. Meroguueckue pekoMeHIAIUU A1 YUUTENs 4yacThb | u 25

1. Nzyuenue reomerpuu, 10-11 wmacc, Kuura mana yuurens, Caaksa C.M., byryzoB B.®.,
2015.

2. [Ipuka3z MunucrepctBa obpazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM
u3menenuit B [Ipukas MunucrepctBa obpa3zoBanusi U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne
413  «“O06  yrBepxkaeHUH  (enepaJbHOr0  rOCYAApCTBEHHOr0  00pa3oBaTENbHOrO  CTaHJapTa
CpeIHero(ImoIHOT0) 00IIero 0Opa3oBaHus .

3. [Tucemo JlenmapramenTa rocy1apcTBEHHON MOJIUTUKU B chepe MOATOTOBKH pabounx KaJIpoB

4. u JITIO MunucrepctBa obpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomenaanuu
M0 OpPTaHW3aIy IOJIYUYCHUs CPEIHETro OOIIero oOpa3oBaHUs B IpeaeliaXx OCBOCHHUsS 00pa30BaTEIbHBIX
MpOrpaMM CpeaHero mnpodeccHoHaNbHOr0 o0pa3oBaHHs Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHUSA C
ydyeToM TpeOoBaHMi (enepalbHbIX TOCYAapCTBEHHBIX OOpA30BaTENbHBIX CTAHIAPTOB U MOITy4aeMoit
Ppo¢eCCUu WK CIEIHAIBHOCTH CPEHETO MPO(HECCUOHATHFHOTO 00Pa30BAHUSY.

5. bammakoB M. 1. MaTtematuka: KH. Ui IpenojaBaTens: MeTol. mocooue. — M., 2017

6. bammvakos M. U., Lpiranos I11. . MeToaudeckoe mocodue st moarotoBku Kk EI'D. — M.,
2016

HNuTtepHeT pecypcebl AJis1 CTY/A€HTOB:

1. Cwmupnos B. A. EI'D 2011. Maremaruka. 3agaua C2. ['eomerpust. Crepeomerpust / [log pen.
A. JI. CemenoBa u 1.B.Amenko. — M.: MITHMO, 2011. —64 c. ISBN 978-5-94057-664-8

Ckauarts (2.62 M6, djvu/rar) ifolder.ru || mediafire

http://Sterka.com/node/7003 peme6bHuk o reomerpun aBT. Atanacss JI. C. 10-
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4. KoHTPOJIb 1 OlIeHKA Pe3yJIbTATOB OCBOCHUS YUeOHOM TMCUMILINHBI

B xone uzyuenus npeamera " Marematuka " npeaycMaTpuUBaeTCs OpraHu3anus U MpoBEIECHNE

MIPOMEXYTOUHOI aTTeCTallMy U TEKYIIEro KOHTPOJIS HHIMBUYaIbHBIX 00pa30BaTeIbHBIX TOCTHKEHUN —
JIEMOHCTPHPYEMBIX 00YJarOIIUMUICS 3HAHUH, YMEHUN 1 HAaBBIKOB.

Texymuii KOHTPOJIb TPOBOJUTCS MIPENOIABATENIEM B IIPOLECCE MPOBEICHUS IPAKTUUECKUX 3aHATUN
1 1a00paTOPHBIX paboT, TECTUPOBAHMS, A TAKXKE BBHITIOTHEHUSI 00YYaIOIIUMCS HHANBHUTyaTbHbBIX 33aJJaHUH,

IIPOCKTOB, PICCJIC,Z[OBaHPlﬁ.

OOydenwne 3aBepIiiaeTcs MPOMEKYTOYHOH aTTecTanueil B hopme Ik3ameHa. DOpMbI U METOIBI

TEKYIIETO KOHTPOJIA CaMOCTOATCIBHO pa3pa6aTblBaeTc;1 mpenoaaBaTciIcM.

JJis TpOMEXYTOYHOM aTTeCTaIlli! M TeKYIIET0 KOHTPOJIS 3HAHUH cO3/1at0TCst (DOH/IBI OLEHOYHBIX

cpencts (POC).

Anrebpa u Hayaja aHaIu3a.

PesynbTarel 00yueHus
(OCBOEHHBIE YMEHUSI, YCBOCHHBIE
3HAHUSA)

YMeHus:

@®opMBI U METO/IBI KOHTPOJISL ¥ OI[CHKH
PE3yJIbTaTOB O0yUYCHUS

- peliath MPHUKJIAJHbIC 3a1a41
B oOnactu npodeccnoHaIbHON
JIeSATEIbHOCTH;

- CCIIeIOBATh (MOJICITUPOBATh)
HECJIOKHBIE TIPAKTHYECKUE CUTYAITUN
Ha OCHOBE M3yYCHHOTO MaTepUaa;

- IPUMCHATH IPOU3BOAHYIO IS
IMPOBCACHUA HpI/I6J'II/I)K€HHI)IX

TECTUPOBAHUE, BHIMOJIHEHUE TOMAIIHUX
3aJJaHUH, BBIIIOJIHEHUE KOHTPOJIBHBIX padoT,
TECTUPOBAHUE, BHINOJIHEHUE
CaMOCTOSITENIbHOM pabOThI 110
WH/IMBUYaJIbHBIM 33JJaHUAM

BBITIOJIHEHHE CAMOCTOSITEILHON pabOTHI IO
WH/IMBUYaJIbHBIM 3aJJaHUAM

TECTUPOBAHUE, BBIIIOJHEHHUE JOMAIIHUX
3aJJaHUH, BBIIIOJIHEHNE KOHTPOJIBHBIX padoT,

BBIUNCJICHU; TECTUPOBAHUE, BBIITOJIHEHNE
CaMOCTOSITENIbHOM paboThI 110
VHIVBUYAJIbHBIM 33/1aHUSM
3HaHUS:

3HaYeHHEe MaTeMaTHKH B
PO ECCHOHAIBHON JEATENHHOCTH U MPU
OCBOCHMHU NPO(eCcCHOHATBHON
00pa30BaTeNbHOM POrpaMMBl;

- OCHOBHBIC MAaTEMATHYCCKHUEC MECTOAbI
peleHus MPUKIAIHBIX 3a7a4 B 00J1acTu
npoQeCCHOHAIBHON JETENHHOCTH;

YCTHBIHN OIPOC, TECTUPOBAHUE, BHITIOJIHEHHE
JOMalITHUX SaI[aHHfI, BBITIOJTHECHUEC
KOHTPOJIbHBIX Pa0dOT, BHIIOJIHEHUE
CaMOCTOSITENIbHOM paboThI 110
WHIVBUAYAJIbHBIM 3a1aHUSM

YCTHBIH OIPOC, TECTUPOBAHME, BHITIOJIHEHHE
JOMalITHUX BaJIaHHfI, BBITIOJTHEHUE
KOHTPOJIbHBIX Pa0bOT, BHIIOJIHEHUE
CaMOCTOSITENIbHOM paboThI 10
VHAWBUAYAJIbHBIM 33/1aHUSIM

- OCHOBHBIE TOHSTHS K METOJIBI
MaTeMaTHUYEeCKOro aHaIn3a,
JTIUCKPETHOM MAaTeMaTUKH, TEOPUH
BEPOSATHOCTEM 1 MAaTEMATHYECKOU
CTaTUCTHKH;

- OCHOBBI HMHTCTPAJIBHOTIO U

YCTHBIﬁ OITPOC, BBIMMOJTHECHUEC JOMAITHUX
SaﬂaHHﬁ, BBIITOJIHCHUEC KOHTPOJIbHBIX pa60T,
TECTUPOBAHUEC, BEIIIOJTHCHUEC
CaMOCTOSTEIbHOM pa6OTLI 10
HHIWBHUAYAJIbHBIM 3aJaHUSAM

YCTHBIN OITPOC, TECTUPOBAHUE, BHINIOJHEHNE
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nuddepeHIMaTBHOTO HCUNCICHUS.

JIOMAITHUX 3aJaHUi, BEITIOJTHCHUE
KOHTPOJIBHBIX PabOT, BHITOTTHEHUE
CaMOCTOSITEIIbHON PabOTHI 1O
VHJIUBUYAJIBHBIM 33JIaHUSIM

I'eomerpus

PesynbraToB 00yueHHs
VYMmerTn/3HaTh

pacro3HaBaTh Ha 4YepTeXKax M MOJEIAX
MIPOCTPAHCTBEHHBIE dbopmb;
COOTHOCUTBH TPEXMEPHbIE OOBEKTHI C UX
OTMMCAaHUSAMU, U300PAKEHUAMU;

ONMCHIBATh  B3aUMHOE  PACIOJIOKEHUE
MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE,
apryMEHTHUPOBATh CBOHM CYXICHHUS 00
STOM PacIOIOKEHUH;

aHAIM3UPOBATh B MPOCTEHIINX CIIy4asx
B3aMMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAaHHUKH U
KpYIJIbIE T€Ja; BBINOJHATH YEPTEKU IO
YCIIOBUSIM 33]1a4;

CTpPOUTH MPOCTEHINE CceueHus Kyoda,
MIPU3MBI, TUPAMUJIBL;

pemiarh MJITAHUMETPUYECKHE u
npocreiime CTEpPEOMETPUUECKHE
3a/1a4u Ha HaxO0XXJICHHE

T€OMETPUUYECKUX  BEJIUYUH (o,
YTJIOB, TUTIOMIACH, 00HEMOB);
HCIIOIL30BaTh npu pelieHun
CTepEOMETPUUECKIX 3a1a4
HHaHHMeTqueCKHC (baKTI:I 1 METOJBI,
MIPOBOANTH JIOKA3aTENbHBIE PaCCYXICHUS
B XO/I€ pelIeHHs 3a/1a4.

Hcnonb30BaTh NpuoOpeTeHHbIE 3HAHUS U
YMEHHUS B IPAKTUYECKON JEATENBHOCTH U
MMOBCETHEBHOM KU3HH:

q)OpMBI N MCTOABI KOHTPOJIA

yCTHasi IpOBEpKa
TECTOBBII KOHTPOJIb

yCTHasi IpOBepKa
TECTOBBIN KOHTPOJIb

OILICHKA pe3yabTaToOB
MPAaKTUYECKUX 3aHITUI

OLIEHKA pe3yJbTaTOB ayJIUTOPHON

CaMOCTOSITEILHOMN pa6OTBI

YCTHad IIpOBEPKa

OLICHKA pe3yJbTaTOB IPAKTHYECKUX
3aHATHI
OLICHKa pe3yJIbTaToB ayIUTOPHOU
CaMOCTOSITENIbHON PabOTHI

OIIEHKa Pe3yJNbTaTOB KOHTPOJIHHOU
paboTsl

yCTHas MPOBEpKa
orieHKa pedepara

JJIA HUCCICOOBAaHU (MO,[[GHI/IpOBaHI/I}I)
HCCIOXKHBIX HpaKTI/I‘-ICCKI/IX chyauHﬁ Ha
OCHOBE M3YyYEHHBIX ()OpPMYJl U CBOMCTB
¢uryp;

BBIUHCIIEHUS 00BEMOB U IUIOIIAAEN

OIICHKa PE3YJIbTATOB

MPAKTUYECKUX 3aHITUN

OIICHKA PE3YyJIbTATOB ay,Z[I/ITOpHOI\/'I

pELIEHNH TPaKTHYECKUX 3a/1a4, UCTIONb3YsI
MIpH HEOOXOIUMOCTH CITPABOYHUKHU U
BBIYUCIIUTENIbHBIE YCTPONCTBA.

HOBCpXHOCTCﬁ MPOCTPAHCTBCHHBIX TCII IIPHU

CaMOCTOSITENIbHOM pabOThI

OIICHKa PE3YyJIbTAaTOB

nabopaTopHOI PabOTHI

OIICHKa PE3yJIbTAaTOB

KOHTPOJIbHON pabOThI
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- CTIOJIB30BaTh (POPMYJIBI TSI BBIYUCICHUS
Iioniaiel NOBEPXHOCTHU MPU3MBI U
IIApaMU/IBI;

- OIIPEACIIATh BUABI MHOIOIPAHHUKOB;

- BBITMOJIHATH PAKTUYECKUE paOOTHI;

- IPUMEHATH HOBYIO TEPMHUHOJIOTHIO

- OLICHUBATh pPeUb APYIUX CTYACHTOB;

- IPOBOAMTH aHAJIU3 PELICHUs 3a1a4

OLIEHKa pe3yabTaToOB
MPAaKTUYECKUX 3aHITUI

- HCIOJIb30BAaTh HOBYIO TEPMHUHOJIOTHUIO; OLIEHKA pe3yJbTaTOB ayIUTOPHON
- OTIPE/CTATH BCE TeJa BpAIlEHHUs U UX CaMOCTOSITENIHOW PabOTHI
3JIEMEHTHI, OLIEHKa pe3yinbTaToB
- BBIIIOJIHATH PUCYHKHU BCEX TEJ BPALCHMUS; 1abopaTopHOil pabOTHI
- IPUMEHATH (POPMYJIbI BEIUMCIIEHUS] 00bEMOB OLIEHKa pe3yibTaToB
TEJ BpaIlCHHS, KOHTPOJIBHOH paboThI

- OIICHUBATH BBIITOJIHCHUE TPAKTHUECKUX
paboT IO BBIYUCIECHUIO 00bEMa
TCOMETPHUYECKUX T

- IPOBOJIUTH aHAJIM3 TEKCTA 3a]1a4 10 JaHHOM
TeMe.

Marepuain BceXx U3y4eHHBIX TEM:
Omnpenenenus, akCHOMBI, TEOPEMBI, (POPMYITHI,
IpaBuia u T.1.

IpaKTU4eckas padbora

U3TOTOBJIEHHE MOJIENIE Tell BpalleHusl.

IIpaBUIBHO IPUMEHATH TEPMUHOJIOTHIO T10
BCEM TE€MAaM IPOTPaMMBbI;

Pemats 3a1aun 0053aT€IbHOTO YPOBHS 1O
BCEM TEMaM;

Kpurepuu ouneHox:

e OTBeT oeHNBaeTCs OTMETKOM «5», ec/Iu:
1. paboTa BBITIOTHEHA TIOIHOCTHIO;
2. B JIOTMYECKHX PACCYKIEHUSX U 000CHOBAHUU PEIIECHUS HET MPOOEIIOB U OLITNOOK;
3. B pEIICHHH HET MaTeMaTHYeCKHX OIMNOOK (BO3MOYKHA OJHA HETOYHOCTH, OMHCKA, KOTOpas HE
SIBIIICTCS CJICJICTBUEM HE3HAHUS WIJIM HEMOHUMaHUs y4eOHOTro MaTepuana).
e OrTMmeTKa «4» CTABUTCH B CJACAYIOMIUX CIAyYasaX:
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1. pa60Ta BBIINMOJIHCHA ITOJIHOCTBIO, HO 060CHOBaHI/ISI maroB pCHICHUA HCAOCTATOYHBI (GCHI/I YMCHHC
000CHOBBIBAThH PACCYXKIACHHUS HE SBIUIOCH CIIEIIMATBLHBIM 00BEKTOM MTPOBEPKH);

2. JONYIIEHBI OJIHA OIIMOKA WM €CTh JIBa — TPH HEI0UYETa B BBHIKIAAKAX, PUCYHKAX, YepTEkKaX WIH
rpadukax (€ciiv 3T BUJIbI padOT HE SBJSUIUCH CIICIIMAIBHBIM 0OBEKTOM MPOBEPKH).

e OtmMmerka «3» cTaBHUTCS, €CJIH:

1. momymieHo GoJiee OTHOW OIMIMOKK MM 00Jiee IBYX — TPEX HEJ0YETOB B BBIKJIAJIKAX, UePTEKaX WU
rpadukax, Ho oOydaromuiicss o01anaeT 00s3aTeIbHBIMA YMEHUSMH IO MIPOBEPSEMON TeMe.

e OrTMmeTKka «2)» CTAaBHTCH, €CJIH:.

e JlomymieHsl CyIIECTBEHHBbICl. JIOMYIIEHBI CYIIECTBEHHBIE OIIMOKHM, IIOKAa3aBIIWE, YTO
oOy4aromuiicss He 00JagaeT 00s3aTEIPHBIMA YMEHUSIMH 110 JAHHOM TeMe B TIOJTHOM Mepe.

IIpumepHbIe TEMbI
AJISl HCCJIeJOBATEIbCKUX padoT
» Hecrannaprabsle crioco0bl pelieHnst KBaIpaTHBIX ypaBHEHHH
» Maremarndeckue cohU3MBI
» [lpuMmeHeHUE CIIOKHBIX IPOLIEHTOB B 9KOHOMHUYECKUX pacueTax
» CroxxeHue rapMOHUYECKHX KOJIeOaHMit
I'paduueckoe pelieHre ypaBHEHUN 1 HEPABEHCTB CKOCTH U MIPSIMOIA.
Bextopsl. Moaynbs Bekropa. PaBeHcTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. Y MHOMKEHUE BEKTOpa Ha
yucio. Pasnoxenne BEKTOpa 110 HANIpaBICHUAM. YTOJ MEX1y AByMs BekTopamu. [Ipoekuus BekTopa
Ha ocb. Koopaunats! BekTopa. CkaisipHOE NPOU3BEAEHHE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3aay.
PemieHne TpUroHOMETpUYECKUX YPAaBHEHUN U CHCTEM YPABHEHUM.
[Tpou3BoiHas CIOXKHON (PYHKIUH.
Kputnyeckne ToOUku GyHKIINU, MAKCUMYMBI 1 MUHUMYMBI.
[TpumMeHeHne TPOU3BOIHON K MCCIeI0BaHNIO (DYHKIIMH U ITOCTPOEHUIO TPa(UKOB.
CroxxeHue rapMOHUYECKUX KOJIeOaHUi
I'paduueckoe pelieHre ypaBHEHUH 1 HEPABEHCTB
[Tonstue muddepennnana u ero NPUIOKEHUS
HccnenoBanue ypaBHEHUI U HEPABEHCTB C MapaMeTpPaMHu
I'eometpus JloGaueBckoro.
ITpaBuiIbHBIE W NOJYNIPaBUIIBHBIE MHOTOTPAHHUKH.
3arajiku mupamMubl.
30J10TO€E CEYEHHE.
CummMeTpust B IpUpoJeE.
Jlucr Meébuyca.
Krnaccugukanys MHOTOrpaHHHKOB.
Knaccudukanus ten BpamieHus.
['eomeTtpus n apxuTeKTypa.
[TapannenpHOE NPOEKTUPOBAHHUE.
BekTopHoe 3a/1aHne NpsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

JK3aMeH (MMCbMEHHasi KOHTPOJIbHAs padoTa , 8 BApHaHTOB)
HopmMma oueHok:
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«3» - HeoOXOaUMO MPABHIBHO PEIIUTh S MPUMEPOB 00s3aTeIbHOM YaCTH U3 pa3jena anreopa
(murep A) u 2 reomerpudeckue 3anauu (Jiurep ).

«4» - Heo0XO0IMMO MPaBHIIBHO PEIIUTH BCe IPUMEPHI 0053aTEILHON YaCTH .

«S» - HEO0OXOUMO PEIIUTh BCE€ TPHUMEPHI 00A3aTEIBLHOW YacTH H 3 nroOBIX  3aJaHUA
JIOTIOJIHUTEIBHOM YacTH

«2» - He BBINIOJIHEHA HOPMA OLIEHKH «3
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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