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Pabouas mporpamma 1o maremaruke: aireOpe U HadanaMm aHanuza, reomerpun (10-11kmaccer —
yriay0JieHHOe H3y4YeHHe MPeMETa) COCTaBIeHa B COOTBETCTBUU C IOKYMEHTAMU:

l.®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.12.2014, ¢ usm. or
02.05.2015) «O6 obpazoBanuu B Poccuiickori Denepanun» (C U3M. U JOI., BCTYIL. B
cuny ¢ 2017 r)

2.DenepanbHBIA TOCYTAPCTBEHHBI 00pa30BaTEIbHBIN CTAHIAPT CPEIHEro OOIIero
oOpa3oBaHMsl, YTBEP)KICHHBIH IpuKa3oM MuHucrepcTBa 00pa3oBaHUs M HayKu
Poccuiickoit @enepanuu 17.05.2012 Ne 413

3.IlocranoBnenne denepanbHOM Ci1ykO0bI IO HAA30PY B chepe 3aiuTh mpas

noTpeduTeneit u omaromonyuus denoBeka ot 24. 11. 2015 Ne81 «O BHeceHuun
u3meHeHuit Ne3 B Canllun 2.4.2812-10 «CaHnuTapHO-31HIEMHOIOTHYECKHE TPEOOBAHUS
K YCIIOBUSIM M OpraHu3anuu o0ydeHus, coepkaHusi B 0011e00pa3oBaTeIbHbIX
OpraHMU3aLMIX»

4.0OcHoBHas oOpa3oBareibHas MporpaMma cpenHero oomero oopazosanus ['bOY

COLI c.CuaensKuHo.

OO6pa3oBarenbHast 1€ATeIbHOCTh OCYIIECTBISETCS 0 YUeOHUKAaM U y4eOHBIM [TOCOOUSM,
BKJIIOYEHHBIM B DeepanbHblil IepedyeHb.

I[Inanupyemblie pe3yJbTaTbl OCBOeHHMSI y4eOHOro mpeamera «MaremaTmka: ajaredpa u

HavYa/ia MATEMATHICCKOI'0 aHAJIN3a, reOMETPUA»

H.]IaanyeMble JIUYHOCTHBIC PE3YJIbTAThI 0CBOCHHUSA IIPOrpaMMbl:

JInuHOCTHBIE pe3yJbTaThl B c(epe OTHOLIeHMI o0y4yawumxcsi Kk cede, K cBOeMYy
310POBBIO, K IIO3HAHMIO celsl:

OpHUEHTaIUs 00YYAIOLINXCS Ha JOCTHKEHUE JIMUHOTO CUACThS, PeaTM3aLHIo
MO3UTHBHBIX )KU3HEHHBIX MEPCIIEKTUB, HHUIIHATUBHOCTh, KPEaTUBHOCTH, TOTOBHOCTD
U CIIOCOOHOCTD K JIMYHOCTHOMY CaMOOIIPEIETIECHUI0, CIIOCOOHOCTh CTaBUTh LIEIH U
CTPOWTH )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh 00eCneunTh cede U CBOUM OJIM3KUM JI0CTOMHYIO )KHU3Hb B
MPOLECCE CAMOCTOSITELHOM, TBOPUYECKOM U OTBETCTBEHHOM JEATEIbHOCTH;
TOTOBHOCTb U CIIOCOOHOCTH O0YyYaIOUIMXCs K OTCTAMBaHUIO JINYHOTO JOCTOMHCTBA,
CcOOCTBEHHOTO MHEHHS, TOTOBHOCTb U CIIOCOOHOCTH BbIPa0aThIBATh COOCTBEHHYIO
MO3UIIMIO MO OTHOIIEHHIO K 00IIECTBEHHO-TOIUTUYECKUM COOBITUSM MPOLLIOTO U
HACTOSAIIET0 Ha OCHOBE OCO3HAHMS U OCMBICIIEHUSI UCTOPUH, TYXOBHBIX IEHHOCTEH 1
JIOCTMKEHUH Halled CTPaHBbl;

TOTOBHOCTb U CIIOCOOHOCTH 00YYAIOLIMXCS K CAMOPA3BUTHIO M CAMOBOCIIMTAHUIO B
COOTBETCTBUU C 00II€YEIOBEYECKUMH LIECHHOCTSIMH U UJI€aJlaMU T'Pa)1aHCKOI0
o01iecTBa, MOTPEOHOCTh B (PU3NUECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATHAX
CIIOPTUBHO-03/I0POBUTENLHOM J1€ATEIbHOCTHIO;

MIPUHATHE U peasn3alus EHHOCTEHN 3T0pOBOT0 U O€30MacHOTO 00pasa KU3HH,
OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY
(bu3nUIecKOMy U ICUXOJIOTHYECKOMY 3/I0POBBIO;

HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIECHUS allKOroJisi, HAPKOTUKOB.

JIMYHOCTHBIE Pe3yJibTAaThI B c(hepe OTHOMIEHHH o0yuaromuxcsi K Poccun kak K
Poaune (OTeuecTBy):

poccuiickas UAEHTHYHOCTbD, CIOCOOHOCTh K OCO3HAHUIO POCCUNMCKON UICHTUYHOCTH B
MOJUKYJIBTYPHOM COLIMYME, YyBCTBO MPHUACTHOCTH K UCTOPUKO-KYIbTYPHOM
OOIIIHOCTH POCCUICKOTO Hapoa U cyanoe Poccuu, maTpuoTusm, roTOBHOCTH K
cnyxeanto OTeuecTBy, €ro 3aiuTe;



*  yBa)KCHHE K CBOEMY HapO]ly, YyBCTBO OTBETCTBEHHOCTH mepes PoauHol, ropaoctu 3a
CBOM Kpal, CBOKO PoauHy, IpoLLIOE U HACTOALLEE MHOTOHALIMOHAIIBHOTO HApOaa
Poccuu, yBakeHHE K TOCyAapCTBEHHBIM CHMBOJIaM (rep0, diar, ruMH);

*  (QopmupoBaHUE YBAKEHUS K PYCCKOMY S3BIKY KaK rOCYIapCTBEHHOMY SI3BIKY
Poccuiickoit denepaiiuu, sSBISIIOIIEMYCSI OCHOBOM POCCUHUCKON MIAEHTUYHOCTH U
[JIABHBIM (PaKTOPOM HAIIMOHAIBHOTO CaMOOTIPE/ICIICHHUS,

*  BOCIIUTaHHUE YBAXCHHS K KYJIbTYpE, I3bIKaM, TPAAHIIHSIM U 00bIYasiM HapoOJIOB,
npoxkuBarouux B Poccuiickoit @enepanuu.

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOWIEHHH O0Yy4alOUIUXCA K 3aKOHY,

rOCy/1apCcTBY H K IPa’KIaAHCKOMY 001LeCTBY:

*  TIPaXIAHCTBEHHOCTh, IPA’KJAHCKasl NO3UIMS aKTUBHOTO U OTBETCTBEHHOTI'O YJIEHA
POCCHIICKOT0O 00IIECTBa, OCO3HAIOIIETO CBOU KOHCTUTYITMOHHBIE IIPaBa U
00513aHHOCTH, YBaXKAIOIIETO 3aKOH U MPABOINOPSIOK, OCO3HAHHO MPUHUMAIOILIETO
TpaJMLIMOHHbIE HAIIMOHAIBbHBIE U 00I1I€YeI0OBEYECKIE T'YMAHUCTUYECKUE U
JNEMOKpPAaTUYECKUE IICHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOM JKU3HH;

* MpU3HAaHUE HEOTYYXJAAEMOCTH OCHOBHBIX MPaB U CBOOO]I YeNIOBEKa, KOTOPHIE
IPUHAJUJIEKAT KaXA0MY OT POKJIEHUS, TOTOBHOCTb K OCYILIECTBICHUIO COOCTBEHHBIX
npaB 1 cB0OO 0e3 HapyIIeHHs MpaB U CBOOO IPYTUX JIUL, TOTOBHOCTh OTCTaBaTh
COOCTBEHHBIC MTPaBa U CBOOOIBI YEIIOBEKA U TPaKIaHUHA COTJIACHO OOIIETPU3HAHHBIM
MPUHIIMIIAM U HOpMaM MEXyHapOJHOTO MpaBa U B COOTBETCTBUH ¢ KoHCTUTYIMEN
Poccuiickoii @eneparuu, npaBoBas 1 MOJIUTHYECKAsI TPAMOTHOCTb;

*  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0OLIECTBEHHON IPAKTUKU, OCHOBAaHHOE Ha JIMAJIOre KYJIbTYp, a TAKXKE Pa3IMYHbIX
¢dbopM 0O0IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

*  HMHTEpPHOpHU3AIUS EHHOCTEH IeMOKPATUH U COLIMATIBHON CONUIAPHOCTH, TOTOBHOCTh
K JOTOBOPHOMY PEryJIMPOBAaHUIO OTHOUIEHUH B IPYIIE WU COLUAIBHON
OpraHu3aluy;

* TOTOBHOCTb O0YYaromMXCsl K KOHCTPYKTUBHOMY YYaCTHIO B IPUHITUU PEIICHUH,
3aTparuBaroIlyX UX MpaBa U MHTEPECHI, B TOM YHCIIE B PA3IMUHBIX popMax
00I11IeCTBEHHOW CaMOOpTaHU3aIli, CaMOYITpaBJIeHUsI, OOIIECTBEHHO 3HAUUMOU
JESATEIIBHOCTH;

*  [PUBEP)KEHHOCTb MJIESIM UHTEPHAIIMOHAIN3MA, JIPYKObI, paBEHCTBA, B3aUMOIIOMOIIN
HapoZ0B; BOCIIUTAHUE YBAXUTEIBHOTO OTHOIIEHUS K HAllMOHAJIbHOMY JIOCTOUHCTBY
JIOJIEH, X YyBCTBaM, PEJIMTUO3HBIM YOEXKACHUSM;

* TOTOBHOCTb O0YYaromMXCsl IPOTUBOCTOSATH UAECOJIOTMH SKCTPEMHU3MA, HAIMOHAIIN3MA,
KceHo(hoOUHr; KOPPYHIMH; JTUCKPUMHUHALIMY 110 COL[UATIbHBIM, PETUTHO3HBIM,
pPacoBbIM, HAIIMOHAIBHBIM IIPU3HAKaM U IPYTUM HETaTUBHBIM COIIMAJIbHBIM SIBICHUSIM.

JInyHoCTHBIE pe3yabTaThl B cepe OTHOLICHHI 00y4al0IUXCS € OKPY/KAIOIIMMHA

JIIOIBMU

* HPaABCTBEHHOE CO3HAHUE U MOBEJEHNE Ha OCHOBE YCBOEHUS 00IIeUEI0BEYECKUX
LEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MOBEJCHUS B MOJIUKYJITYPHOM MUPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFOJAbMH, TIOCTUTATh B HEM B3aUMOIIOHUMAHUS,
HAXOJUTh OOILKE IeNIM U COTPYAHUYATH JJIS UX TOCTUKECHHUS;

* MPUHATHE TYMAHUCTUYECKUX LIEHHOCTEW, 0CO3HAHHOE, YBAXKUTEIHHOE U
n00poXkKenaTenbHOe OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

*  CcIOCOOHOCTD K CONEPEKUBAHUIO U (POPMUPOBAHNE TO3UTUBHOTO OTHOLIEHHUS K JIFOJISIM, B
TOM YHCJIE K JIMI[aM C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbsl U MHBAJINJAM;
OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3HUECKOMY U
IICUXOJIOTMYECKOMY 3/10pPOBBIO IPYTHX JIIOAEH, YMEHHE OKa3bIBAaTh IIEPBYIO TOMOUIb;

* (opMupoBaHHE BEIPRKEHHOW B TIOBEJCHUN HPABCTBEHHOM MMO3UIIMH, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATENIbHOMY BBIOOPY 100pa, HDAaBCTBEHHOT'O CO3HAHMS U TIOBEACHUS



Ha OCHOBE YCBOCHUS O0IIEYETIOBEYECKUX [IEHHOCTEH 1 HPaBCTBEHHBIX YyBCTB (UECTH,
JI0JITa, CTIPABEIJIMBOCTH, MUJIOCEPIUS U APYKEITIOOMS);

*  pa3BUTHE KOMIICTEHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMH, JICThMH MJIAJIIIETO
BO3pPAacTa, B3pOCIBIMU B 00pa30BaTeIbHOI, 00IECTBEHHO NOJIE3HOH, yueOHO-
UCCIIEIOBATEIHCKOW, IIPOCKTHOM U APYTHX BUAAX NEATCIBHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUH 00YYAIOIIUXCS K OKPY:KAIOIIEMY
MHUPY, KUBOI NPHPO/e, Xy/10KeCTBEHHON KYJIbType:

*  MHUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
3HAYMMOCTU HAYKH, TOTOBHOCTh K HAyYHO-TE€XHUYECKOMY TBOPUYECTBY, BIaJCHUE
JIOCTOBEPHOM MH(pOpMAIUEil O IEPETOBBIX TOCTHKEHUAX U OTKPBITUSX MUPOBOU U
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE
MHpa ¥ OOIIECTBA;

* TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKCHUH BCEH KU3HU; CO3HATEILHOE OTHONICHHE K HEIIPEPHIBHOMY 00Pa30BaHHIO
KaK YCJIOBUIO YCHEIIHOM MpodecCHoHaIbHON U OOIIECTBEHHOM 1eATeIbHOCTH;

*  JKOJIOTHYECKas KyIbTypa, OepeskHOe OTHOILIECHUS K POAHON 3eMJie, IPUPOIHBIM
OorarctBam Poccuu v Mupa; MOHUMaHUE BIMSIHUS COIUATIBHO-2KOHOMHYECKHIX
MIPOLIECCOB HA COCTOSIHUE TIPUPOIHOM U COIMATILHOM CpeJbl, OTBETCTBEHHOCTH 3a
COCTOSTHUE MPUPOHBIX PECYPCOB; YMEHUS U HABBIKK PAa3yMHOTO
MIPUPOIOTIOIB30BAHMS, HETEPIIMMOE OTHOIICHHUE K ICUCTBUSM, TPUHOCSIIUM BPE/T
9KOJIOTHH; PUOOPETEHUE OTIbITa SKOJIOTO-HAMIPABICHHOM 1€ TEIbHOCTH;

*  3CTETUYECKOE OTHOIICHHUS K MUPY, TOTOBHOCTh K ACTETUYECKOMY 00YCTPOMCTBY
COOCTBEHHOTO OBITA.

JInuHOCTHBIE Pe3yJbTaThl B c(hepe OTHOMIEHHI 00YyYAKOIIHMXCH K ceMbe 1
poaMTeNsiM, B TOM YHCJIe MOATOTOBKA K CeMeiHOM JKU3HM:

* OTBETCTBEHHOE OTHOIIECHHE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O NIPUHATHS
LICHHOCTEH CEMENHOM KU3HU;

*  MOJOXHUTENbHBIN 00pa3 ceMbH, POJAUTENHCTBA (OTIIOBCTBA U MATEPUHCTBA),
WHTEPUOpU3ALUS TPAAULIMOHHBIX CEMENHBIX IEHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHS 00y4aKOIIUXCS K TPYAY, B cdepe
COIUATIBHO-I)KOHOMHUYECKUX OTHOIIEHMIA:

*  yBa)xeHHe Ko BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIllUTE CBOSH
COOCTBEHHOCTH,

*  OCO3HaHHBIN BBIOOD Oyayieit mpodeccuu Kak MyTh U CIIOCO0 peanu3aii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB;

* TOTOBHOCTh OOYYAIOIIMXCS K TPYAOBOH MpodecCHOHaTbHON ASSITENFHOCTU KaK K
BO3MOXKHOCTH YJIaCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOIIEM;

*  MOTPeOHOCTH TPYAMTHCS, YBAKCHHE K TPYY U JIOASAM TPYJIa, TPYIOBBIM JTOCTHKECHUSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K Pa3HBIM BUIaM TPYAOBOI
JIESITCIIBHOCTH;

* TOTOBHOCTH K CAMOOOCTY)KHBAHUIO, BKITIOUYasi O0yUEHUE M BBITTOJIHEHUE JIOMAIITHUX
o0s3aHHOCTEH.

JInyHoCTHBIE pe3yibTaThl B cepe PU3MIeCKOro, NCUX0JI0rH4eCKOro, CONMaaIbLHOI0
1 aKaJJeMHU4YeCKOro 0,1aronoy4usi 00y4aromuxcs:

*  (usnyeckoe, SMOLMOHATIBHO-TICUX0JIOTHYECKOe, COIIMATIbHOE O1arononyyue
00yJaroImuxcst B AKH3HU 00pa30BaTEIbHOM OpraHu3aluy, OIYIEHHE JETbMU
0€30IaCHOCTH U TICUXO0JOrHYecKoro KoMmpopra, HHPOPMAITMOHHON OE30MTaCHOCTH.



IlnannpyeMble MeTanpeAMeTHbIE Pe3yJbTaThl OCBOCHHS MIPOrPaMMbl
MeTtanpeameTHble pe3ybTaThl OCBOEHHSI OCHOBHON 00pa30BaTeIbHOM POrpaMMbl
MIPEACTABJICHBI TPEMS TPYNIaMU YHHUBEPCAIBHBIX YUeOHBIX AeiicTBuid (Y'Y /]I).

1. PeryasiTuBHbIE YHHBepPCaJbHbIe yueOHbIe JelcTBUSI

*  BpbINyCKHUK HAYYUTCSH:

*  CaMOCTOSTEIbHO ONMPEACIATh LU, 3aJaBaTh HapaMeTpbl U KPUTEPHH, [0 KOTOPHIM
MO>KHO OIPENIeIUTb, YTO I€JIb JOCTUTHYTA;

*  OLEHUBATh BO3MOXKHBIE [TOCJIECTBUS JOCTH)KEHHUS [TOCTABICHHOM 1I€TIH B I€ATEIbHOCTH,
COOCTBEHHOM JKU3HHU U )KU3HHU OKPYKAIONIUX JIFOJICH, OCHOBBIBAsICH HA COOOPaKEHUSIX
STUKU U MOpaJI;

* cTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JEATENBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

*  OLIEHUBATh PECYPCHI, B TOM YHUCIIE BPEMS U JIpYTHe HeMaTepUalbHbIE PECYPCHI,
HEOOXOIMMBIE JIJISl JOCTHKEHHUS IMOCTABICHHOM 11eJIH;

*  BbIOMpATH MYTh JOCTHXKEHUS 1I€JIH, TUTAHUPOBATH PEIICHUE TTOCTABJICHHBIX 3a]1a4,
ONTUMU3HPYS MaTEepHAIbHBIC U HEMaTepUAIbHBIC 3aTPATHI;

*  OpraHu30BBIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX TSI TOCTHKCHUS
IMOCTaBJICHHOM IICIIH;

*  COIOCTAaBJIATH MOJTYYEHHBIN pe3yJbTaT AEATEILHOCTH C MIOCTABICHHOM 3apaHee 1eIbIO.

2. Ilo3naBaTelibHbIEe YHHUBEpPCAIbHbIe yueOHbIe AeiicTBUSA

*  BpINYCKHHMK HAYYHTCH:

*  HCKaTh M HAXOJUTh 0OO0OIIECHHbIE CIOCOOBI pellIeHHs 3a/1a4, B TOM YHUCIIe, OCYIIECTBIATh
pa3BepHYTHII MHPOPMAIIMOHHBIN ITOMCK U CTABUTh HA €T0 OCHOBE HOBbIE (yueOHbIE U
MIO3HABATENIBHBIE) 3a/1a4H;

*  KPUTHYECKH OLIEHMBATh U HHTEPIPETUPOBATh HHPOPMALIHIO C PA3HBIX MO3UIHH,
pacro3HaBaTh U (GUKCHUPOBATH IPOTUBOPEUHSI B MH(POPMALIMOHHBIX UCTOUHUKAX;

*  HCIOJIb30BaTh Pa3IMYHbIE MOAEIBHO-CXEMATUUECKHUE CPENICTBA AJIs IPEICTABICHMUS
CYILECTBEHHBIX CBSI3€1 M OTHOILEHUH, a TAK)KE IPOTUBOPEYHI, BBIIBJICHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

* HaxoJUTh U MPUBOJANUTH KPUTHUYECKHE apIyMEHTHI B OTHOIIEHUHU JEHCTBUM U CYKICHUM
JIPYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBCS K KDUTHUYECKUM 3aMEYaHUSIM B OTHOIICHUN
COOCTBEHHOIO CY)XJIEHUsI, pacCMaTpUBaTh UX KaK PeCypc COOCTBEHHOI'O Pa3BUTHS;

*  BBIXOJUTH 32 PAMKH Y4€OHOTr0 MpEeAMETa U OCYIIECTBIATH 1eJIEHAIIPABICHHBIN TOMCK
BO3MOXHOCTEH Ul IIUPOKOro MEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS;

*  BBICTPAaMWBATh MHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO, YUUTHIBAs OTPaHUYEHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYECHMUS;

*  MEHATH U yJEp’KUBATh Pa3HbIE MO3ULUHU B [I03HABATEIbHOU JEATEIBHOCTH.

3. KoMMyHUKaTHBHbIE YHHBepPcaJbHbIe yUeOHbIe AeiicTBUSA

*  BbINYCKHUK HAYYHTCH:

*  OCYUIECTBJIATH JEJIOBYI0O KOMMYHHKAIINIO KaK CO CBEPCTHUKAMM, TAK U CO B3POCIBIMHU
(kak BHYTpH 00pa3oBaTeIbHON OpraHU3aIliy, TaK U 3a ee TpeeaaMu), oI0upaTh
NapTHEPOB IS JIeTOBOM KOMMYHHUKALIMU UCXO/IS U3 COOOpaKEHUH pe3ylbTaTUBHOCTH
B3aWMO/ICHCTBUSI, @ HE JIMYHBIX CUMIIATHUN;

*  IIpU OCYILECTBICHUH IPYIIIOBON pabOThl OBITH KaK PYKOBOAUTEIEM, TaK U YWICHOM
KOMaH/Ibl B Pa3HbIX POJIAX (T€HEpaTop UAeH, KpUTHK, UCTIOTHUTENh, BBICTYAIOIINM,
9KCIEPT U T.1.);

*  KOOPAMHHUPOBATH U BBIIOIHATH pabOTY B YCIOBHSIX PEATbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;



pa3BEpPHYTO, JOTUYHO U TOYHO U3JIaraTh CBOK TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
aJIcKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrio3HaBaTh KOH(GIMKTOTEHHBIE CUTYallUU M MPEJOTBpAIaTh KOHGIMUKTHI 10 UX
aKTUBHOH (ha3bl, BEICTPAUBATh JICIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIHMIO, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHUU.

[InanupyeMble npeIMeTHbIE Pe3Y/JIbTATHI 0CBOEHHS ITPOrPAMMBbI

Ha ypoBHe cpeanero obmiero oopazoanus B cooreTcTBuu ¢ @I'OC COO, moMumo
TPAIULIMOHHBIX JIBYX TPYII PE3yJIbTaTOB «BBITyCKHUK HAYIUTCS» U «BBITyCKHUK
MOJIYYUT BO3MOKHOCTh HAyUUTHCSA», KOTOPBIE JENSTCA €lle Ha ABE TPYIIIbI pe3yIbTaTOB:
pe3ybTaThl 6a30BOTO U YIIIYOJICHHOTO YPOBHEH.

Jloruka mpecTaBIeHHs PE3yIbTATOB YETHIPEX BUIOB: «BBIMYCKHUK HAYIHTCS — Oa30BBIN
YPOBEHBY,

«BBITYCKHUK MOJIYIUT BO3MOKHOCTh HAYYUTHCS — Oa30BBIH YPOBECHbY,
«BBINYCKHUK HayunTCs — YIIyOJICHHBINH YPOBEHbY, «BBIMTYCKHUK MOIYYUT
BO3MOYKHOCTh HAYYHTHCS — YTITYOJICHHBIA YPOBEHBY» — OMPEIEISICTCS

CIEAYIOLIEH METONOJIOTUEN.

Kak 1 B ocHOBHOM 00111eM 00pa30BaHuu, IPYIIa Pe3yIbTaToB «BBITyCKHUK
HAYYUTCS» MPEJICTaBIsIET COO0N Pe3yNbTaThl, JOCTUKEHHE KOTOPHIX
o0OecrieunBaeTcs yUUTEIEM B OTHOILIEHUH BCEX 00YUarOLMXCsl, BHIOPABIINX

TaHHBIA YpoBeHb oOyueHus. ['pymnmna pe3ynbraToB « BEITyCKHUK TOTYyYUT
BO3MOKHOCTh HAyYUTHCS» 00€CIIEUNBACTCS YIUUTEIEM B OTHOIIICHUHU YaCcTH
Hanbosee MOTUBUPOBAHHBIX M CIIOCOOHBIX 00yYaIOIIUXCs, BEIOPaBIIMX JAHHBII
ypoBeHb 00yueHus. [Ipu koHTpose kauecTBa 00Opa3oBaHMsl rpynna 3aAaHui,
OPUEHTUPOBAHHBIX HA OLEHKY JOCTHKEHUS TIAHUPYEMBIX PE3YJIbTAaTOB U3

0s10Kka «BBITYCKHUK TTOJIyYUT BO3MOKHOCTh HAYYUTHCS», MOKET BKIIFOUATHCS B
MaTepuaibl 6J10ka « BRIMYCKHUK HaydUTCSA». DTO TMO3BOJIUT MPEIOCTABUTh
BO3MO>KHOCTh O0y4aroUIMMCs POIEMOHCTPUPOBATH OBJIAJIEHUE KAUECTBEHHO

WHBIM YPOBHEM JIOCTHKEHUN U BBISABIATH JUHAMHUKY POCTA YHCICHHOCTH

Han0oJiee MOATOTOBIEHHBIX 00YJarOITUXCSI.

[IpuHIIMTIHATBEHBIM OTIMYHEM PE3yJIbTaTOB 0a30BOTO YPOBHSI OT PE3YJIHTATOB
yriayOJIeHHOTO YPOBHS SIBJISIETCA UX 11€JIeBasi HAlpaBJIE€HHOCTh. Pe3ynbTaThl
0a30BOr0 YpOBHS OPUEHTHUPOBAHBI HA OOIIYIO (DYHKIIMOHAIBHYIO TPAMOTHOCTb,
MOJTy4YeHUE KOMIIETEHTHOCTEH /IJIsi TOBCETHEBHOM KU3HU U OOIIETO Pa3BUTHA.

Ota rpymnmna pe3yabTaToB MPEANnoIaraeT:

" [IOHHMAaHHE MPEIMETA, KIOUYEBBIX BOIPOCOB M OCHOBHBIX
COCTaBIISIOIIUX JIEMEHTOB U3y4aeMoil MpeAMETHOM 001acTH, 4To
obecrieunBaeTCs He 3a CUYET 3ay4MBaHUS ONPEEICHUN U TIPaBUIIL, a
MOCPEACTBOM MOJICTHPOBAHUS M TOCTAHOBKH MTPOOIEMHBIX
BOITPOCOB KYJIBTYPBI, XapaKTEPHBIX ISl TAHHOM MPEIMETHOMN
o0acTu;

" yMEHHE pPelIaTh OCHOBHBIE MIPAKTUYECKUE 3a/1aUH, XapaKTEPHbBIC
JUIS1 UICTIOJIB30BaHUsI METOJIOB U UHCTPYMEHTAapHsI TaHHOU
MpeAMETHOM 001acTH;

" OCO3HAaHHE PAMOK M3y4aeMOu ImpeaMeTHON 00IacTu,
OTPAaHWYEHHOCTH METOJIOB U HHCTPYMEHTOB, TUITUYHBIX CBS3EH C
HEKOTOPBIMU JPYTUMHU 00JIACTSIMH 3HAHUS.

Pe3ynbrarhl yriy0JeHHOro ypoBHsI OPUEHTUPOBAHBI HA MTOJIYYEHUE
KOMITETEHTHOCTEH ISl TOCIeAYIoMEel MPodeCcCHOHATBHON EATETLHOCTH KaK B
paMKax JaHHOW MPeIMETHOW 00JIaCTH, TaK U B CMEXKHBIX C HEll o0macTsax. DTa
rpymnmna pe3yiabTaToB MPENoaaraeT:



"  OBJIAQJCHUE KIIOUYEBHIMU MOHATUSMU U 3aKOHOMEPHOCTSIMHU, Ha
KOTOPBIX CTPOUTCS AaHHAs MPEeIMETHAast 00J1acTh, paclio3HaBaHUE
COOTBETCTBYIOIIMX UM MPU3HAKOB U B3aUMOCBSI3€H, ClIOCOOHOCTD
JIEMOHCTPHUPOBATH Pa3JIMYHBIC IMOIXO/IbI K U3yUCHHUIO SIBJICHUH,
XapaKTEePHBIX JIJIS H3y4aeMOU MPEeIMETHOMN 00J1acTH;
"  yMEHHE pelIaTh Kak HEKOTOPBIC PAKTUYECKHE, TaK U
OCHOBHBIEC TEOPETHUUECKHE 3a/1aU, XapaKTEPHbIE IJIs
WCITOJIH30BaHUS METOJIOB M MHCTPYMEHTApHs JaHHOM
MpeIMETHOM 001aCTH;
"  HaJWYHUe MPEJCTaBICHUN O JAHHOM MPEAMETHOM 00JIaCTH KaK
[EIOCTHOU TeOpHH (COBOKYITHOCTH TEOPHii), 00 OCHOBHBIX
CBS35AX C MHBIMHM CMEKHBIMHU 00J1aCTSIMM 3HAHUH.
[Tporpammbl y4eOHBIX TTPEIMETOB ITOCTPOCHBI TAKUM 00pa30M, YTO MPEIMETHBIE
pe3ynbTaThl 0a30BOT0 YPOBHS, OTHOCSIIUECS K pa3ieny «BBITYCKHUK MOTYIHT
BO3MOXXHOCTh HAYUUTHCS», COOTBETCTBYIOT IIPEIMETHBIM pe3yiibTaTaM pas3zena
«BBITYCKHUK HAy4UTCS» HA YIITYOJICHHOM ypoBHE. [IpeMeTHBIC pe3yabTaThl pa3zeia
«BBIMTYCKHUK MOJIYYUT BOZMOXKHOCTh HAYYUTHCS» HE BHIHOCSTCS Ha UTOTOBYIO
aTTECTAIMIO, HO TIPU 3TOM BO3MOKHOCTh UX JIOCTHKEHUS JOJIKHA OBITh MTPEI0CTaBIICHA
KKIOMY 00y4aronemycs.



MaremaTuka: a.nreﬁpa H HAYAJAa MATEMATHIECCKOI'0 aHa/In3a, recoMETpUus

Yray0aeHHblil yPOBEHD
«CHCTEeMHO-TeoOpeTHYeCKHEe Pe3yJIbTAThD)

Paznen Il. BoIMyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS
|. BoINyCKHMK HAYYUTCSA
Hemn JJ1st ycrenHoro mpoAoiiKeHUsT 00pa30BaHMUSI s obecneuenus 603MOACHOCMU YCHEUHO20
0CBOCHU 10 CTICTIHATBHOCTSIM, CBSI3aHHBIM C MPUKJIATHBIM NPOOOJIICEHUs 0OPA308AHUSL NO CREYUATLHOCTAM,
fpeamera HCITOJTh30BAaHUEM MAaTEMaTHKHU CBA3AHHBIM C OCYUeCmENIeHueM HaY4YHOU U
uccne008amenbeKou 0esimelbHOCmu 8 001acmu
MAMEMAMUKU U CMEHCHBIX HAYK
TpeboBanus k pesyjbTaTam
Inemenmul Jlocmuoicenue pesynomamos pasoena ll,
meopuu — CBOGOIHO OIEPHPOBATH  MOHATHAMH: KOHEUHOE | ONEPUPOBAMb NOHAMUEM ONPEOeeHUsl, OCHOGHBLMU
Z"‘”’cecme MHOYXECTBO, AJIEMEHT MHOXECTBA, MOAMHOXECTBO, |  6UOAMU ONPeOeNeHUll, OCHOGHBIMU GUOAMU MEOPEeM;
wamemamuy nepeceyenne, oObEIMHEHHE M PAa3HOCTh MHOMKECTB, | HOHUMAMb CYMb KOCE6EHHO20 O0KA3AMeNbCmed;
ecKoii YKMCIOBBIC MHOXECTBA Ha KOOPAMHATHOW MPSMOM, | ONepuposames ROHAMUAMU CHEMHO20 U HECYEMHO20
N02UKU OTpPE30K, WHTEPBAJ, MOJYUHTEPBAI, MPOMEKYTOK C MHOJICECMBA,

BBIKOJIOTOM TOYKOM, rpaduyeckoe mpe/ICTaBlICHUE
MHOKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

— 3aJaBaTh MHOKECTBA IIEPEUNCIICHUEM 51
XapaKTEPUCTUYECKUM CBOMCTBOM;

— OIEpUPOBAThH MOHSITUAMU: YTBEPKICHUE, OTPUIIAHUE
YTBEPKJACHUS, UCTUHHBIE W JIO)KHBIC YTBEPKICHHS,

NPUMEHSIMb Memo0 MamemMamuyeckou UHOYKYuu OJisl
NpPoBeOeHUs: PACCYHCOeHUU U OOKAZAMENbCNE U NPU
peuteHuu 3a0au.

B noeceomnesnotl scusnu u npu uzyueHuu opyaux
npeomemos:

UCNOIb308AMb MEOPEMUKO-MHOHNCECMBEHHBIU A3bIK U
SA3bIK JI02UKU OJI51 ONUCAHUSL PEAIbHbIX NPOYEeCCcos U

1 v
3p4ecb 1 ganee: 3HaTb onpegesieHne NOHATUA, 3HATb U YMeTb 060CHOBbIBaTb CBOMCTBA (I'IpVI3HaKI/I, €C/I OHU ECTb) NOHATUA, XapPaKTepn3oBaTb CBA3N C APYTMMU NMOHATUAMMU,
npeactasnaa ogHO NOHATUE KaK YacCTb LLeZIOCTHOro KomnJsiekca, UCNo/21b30BaTb NMOHATHNE U ero CBOWCTBA npun nposeaeHnmn paccym,quMﬁ, AOKa3aTenbCTs, peweHnn 3agau.




NpUYMHA, CJEACTBUE, YacCTHBIM ciayyail oOIiero
YTBEPKJICHUSI, KOHTPIIPUMED;

— TMPOBEPATh NPUHAICHKHOCTH JIEMEHTA MHOYKECTBY;

— HAaXOAWTh MEepPeceUeHUE U 0OhCTMHCHHE MHOXKECTB, B

TOM 4YHCIIE€ TPEACTAaBIECHHBIX Trpaduuecku Ha
YUCIIOBOM NIPSIMOM M HA KOOPAUHATHOM IJIOCKOCTH;

— TPOBOJWUTH  JOKA3aTEIbHBIC  PACCYKICHUS  JUIA
000CHOBaHUSI UCTUHHOCTH YTBEPKICHHM.

B noeceomnesnoul scusnu u npu uzyueHuu opyux
npeomemos:

— HCIIOJIb30BaTh YHUCIIOBBIE MHOXECTBA Ha
KOOpJIMHATHOM TPSMOM HW HAa  KOOPJAMHATHOU

IJIOCKOCTH JUISl ONMCAHUS PEANbHBIX MPOILIECCOB H
SIBIICHUI;

— TMPOBOJUTH  JIOKA3aTEIbHBIE  PACCYXKICHUA B
CUTYyallUsiX TIOBCEIHEBHOW KW3HH, MPHU PEIICHUU
3aJ1a4 U3 JIPyrux NpeaMeTOB

A61eHUll, NPU peueHuU 3a0ay Opy2ux y4eoHblx
npeomemos

Yucna u
GbIpadsceHus

— CB00OOJIHO OIEpPUPOBATH MOHSATUSMU: HATYpPATBLHOE
YHCJIO, MHOYKECTBO HATYPAJIbHBIX YHCEN, LEI0Ee
YUCJIO0, MHOXECTBO IIEJbIX YHCEN, OOBIKHOBEHHAs
npoOb, JecATUYHas JpoOb, CMEIIAHHOE YHUCJIO,
pALMOHATIBHOE YHCJIO, MHOYKECTBO PalMOHAIbHBIX
YUCell, UPPAUMOHAIIBHOE YHCIIO, KOPEHb CTENEHU N,

I[CﬁCTBHTCJ'ILHOC qucio, MHOZKECTBO
I[CﬁCTBHTCJ'ILHBIX HYUCCII, IrcoOMCTPHUUCCKaid
HHTCPIIPCTALUA HaTypaJIbHbIX, OCIbIX,

paluOHAJIbHBIX, I[GI\/JICTBI/ITeJ'IBHBIX YHUCCII,

— IIOHHMMATb n O0OBSACHATH pasHUuIy MCIKOY

Jlocmuoicenue pesynomamos pazoena ll,

C80000HO ONEPUPOBAMb YUCTOBLMU MHONCECTEAMU NPU
peuenuu 3a0ad;

NOHUMAMb NPUHUHBL U OCHOBHblE UOeU PACUUDEHUS
YUCTIOBHIX MHONCECNE;

611a0emsb OCHOBHbIMU NOHAMUAMU MeopUl OeTUMOCHU
npu peuleHuy CMmaHOapmHbix 3a0ay

umems 6a308vle NPEOCMABIEHUsL O MHOIHCECTBE
KOMMNJIEKCHBIX YUCel;

C80000HO BbLINONHAMb MOHNCOECMBEHHbIE
npeoopazo8anuss MpUeOHOMEmMpUYECKUX,




MO3UIIMOHHON M HEMO3ULMOHHOM CHUCTEMaMH 3aIllriCH
YHCET;

— TIEpEeBOAUTHh YHUCIA M3 OJHOM CHUCTEMBbI 3allUCH
(cucTeMbl CYUCIIEHUS) B IPYTYIO;

— JI0Ka3bIBaTh WM UCIIOJIb30BaTh MPU3HAKU JEITUMOCTHU
CyMMBl W  TPOU3BEACHUS TPU  BHIOJIHEHUU
BBIYUCJICHUW U PEIICHUH 3a/1ay;

— BBIIIOJIHATH OKpYIJICHUE palMOHAIbHBIX u
HMppallMOHAIBHBIX YUCEN C 3aJJaHHOM TOYHOCTHIO;

— CpaBHUBaTh JCHCTBUTEJIBHBIE YHCJIa  Pa3HBIMU
crocodamu;

— YHOOpAIOYMBATH  4YHCJA, 3aldCcaHHblE B  BUJIE
OOBIKHOBEHHOM M  JIECATUYHOM JpoOu, Ywucia,
3allMCaHHBIC C HCIOJIB30BAaHUEM apU(PMETHIECKOTO
KBaJpaTHOTO KOPHs, KOPHEH cTereHu OoJIbIie 2;

— naxomguth HOJI m HOK passeiMu crocobamu u
MCIOJIb30BaTh UX IPU PEILICHUH 3a/1aY;

— BBINOJIHATHL  BBIUMUCICHHS W MpeoOpa3oBaHus
BBIPAXEHUM, COACPIKAIINX JEHCTBUTENBHBIE YNCIIA, B
TOM YHUCJIE KOPHU HATYypAIbHBIX CTEIICHEH;

— BBIIIOJHSATH CTaHJIapTHBIE TOXKJICCTBCHHBIC
npeodpa3oBaHUs TPUTOHOMETPUYECKUX,
Jorapu(PMUUYECKUX, CTENEHHBIX, HPpaliOHATBHBIX
BBIPAKCHUM.

B nosceonesHoul scuznu u npu uzyyeHuu opyeux
npeomemos.
— BBIMOJHATE W OOBSICHATH CPAaBHEHHE pE3YyJIbTAaTOB

J102apuhMuyecKux, CMmeneHHvlX blPaNCeHUll;
enadems ghopmynou bunoma Horomona;

NPUMEHAMb NPU peuleHun 3a0a4 meopemy 0 JUHEeUHOM
npeocmasnenuu HOJJ;

npumenamos npu peutenuu 3a0ad Kumaiickyro meopemy
00 ocmamxkax,

npuMeHams npu peutenuu 3aoad Manyo meopemy
Qepma;

YMemb 8bINONHAMb 3ANUCH YUCAA 8 NOZUYUOHHOLL
cucmeme CHUCIEHUA,

NPUMEHAMb NPU peuleHuy 3a0ay meopemuKo-4ucilossle
dyuKkyuu: yucno u cymma oerumenet, QyHKYuo
Junepa,

NPUMEHAMb NPU PeuleHUulU 3a0ay yenuvle opoou,

NPUMEHAMb NPU PeuleHUU 3a0a4 MHO2OUIeHbl C
oeticmeumenbHbIMU U YeablMu Koagduyuenmamu,

61a0emsb NOHAMUAMU NPUBOOUMDLI U HENPUBOOUMDBLLL
MHO20YNEH U NPUMEHSMb UX NPU peuleHuU 3a0ay;

npumenamos npu pewtenuu 3a0ay OCcHO8HYIO meopemy
aneeopol;

NPUMEHAMb NPU peulenuy 3a0ay npocmetiuiue QyHKyuu
KOMNJIEKCHOU NepeMeHHOl KaK 2eomMempuiecKue
npeoopazoeans.




BBIYHMCIICHUM TPU PEIICHUHU MPAKTUYECKUX 3a/ay, B
TOM YHCJIe TPUOTMKEHHBIX BBIYUCICHHUM, UCTIONb3Ys
pasHble CIOCOObI CPAaBHEHMI;

3aluChiBaTh, CpPaBHUBATh, OKPYIJSATh YHCIOBBIC
JJAHHBIC PpEAIbHBIX BEJIUYUH C HCIOJIb30BaHUEM
Pa3HBIX CUCTEM U3MEPECHUS;

COCTaBJIAATh U OICHUBATb PA3HBIMU criocobaMu

YUCJIOBBIE BBIPAXKEHUS IIPU PELIEHUU ITPAKTUYECKHUX
3a]1a4 1 3a7a4 U3 IPYyrux y4eOHbIX IPEIMETOB

Ypasnuenua
u
HepaseHcme
a

CB0OOOJHO ONEepUpOBaTh MOHIATUSIMU: YPABHEHHE,
HEPABEHCTBO, PABHOCUJIbHBIC YPABHEHUS U
HEPABEHCTBA, YPABHEHHUE, SBJIAIOLIEECS CIIEACTBUEM
JIPYroro ypaBHEHMS, YPAaBHEHUS, PABHOCHUIIbHBIC HA
MHO>KECTBE, paBHOCUJIbHBIE PE0Opa30BaHUs
YPaBHEHMU;

pelaTh pa3Hble BUAbl YPABHEHUN U HEPABEHCTB U UX
CUCTEM, B TOM UYHCJI€ HEKOTOPbIE ypaBHEHUS 3-i U 4-
i cTeneHel, IpoOHO-paIIOHATIEHBIE U
UPPALMOHAJIBHEIE,

OBJIAJIETh OCHOBHBIMH THUITAMM ITOKA3aTEIbHBIX,
Jorapu(pMUYECKHUX, UPPALMOHATBHBIX, CTETICHHBIX
YPaBHEHUU U HEPABEHCTB U CTaHAAPTHBIMHU
METOJAMH UX PEIICHUI U IPUMEHATh UX TIPH
pELIECHNH 331aY;

IIPUMEHATHL TeOpeMY be3y K peleHno ypaBHEHNH;
IIPUMEHSTH Teopemy Buera s pemeHus HEeKOTOPhIX
YPaBHEHUM CTENIEHHU BBILLIE BTOPOM;

IIOHUMATh CMBICJI TEOPEM O PABHOCUJIBHBIX U

Jlocmuoicenue pesynomamos pazoena ll,

Cc80000HO onpedeisimb Mun u 6vloUpams Memoo

peuleHuss  NOKA3aMeNbHblX U J102apUupmMuyeckux
VpaeHeHuti U HepPAaGeHCcms,  UpPPAYUOHANbHBIX
VpaeHeHuti U HepaseHcms, MpuecoHOMempudecKux

VPaHeHUl U HepaBeHCme, UX CUCEM,

Cc80000HO peuiams cUCmembl TUHEUHbIX YPAGHEHULL,
peuams 0OCHOGHblE MUNbL YPAGHEHUN U HEPABEHCNE C
napamempamu,

NPUMEHAMb NpU  peuleHuy  3a0ay
Kowu — Byuaxosckoeo, bepuynnu,
umems NpeoCcmasieHue O HePABeHCMBAX MeHCOy
CpeoHUMU CIeneHHbIMU

HepaeeHcmeda




HEepaBHOCUJIbHBIX MPe0oOpa30BaHUsAX YpaBHEHHUH U
YMETh UX J0Ka3bIBaTh;

BJIaJIETh METOJIaMH PELICHHs YpaBHEHUI, HEPaBEHCTB
U UX CHCTEM, YMETh BRIOUPATh METO/I PEIICHHS U
00OCHOBBIBaTh CBOM BHIOOD;

UCTIOJIB30BaTh METO/I MHTEPBAJIOB JIJISl PEIICHUS
HEPaBEHCTB, B TOM YHCJIe JPOOHO-PAIIMOHAILHBIX U
BKJTIOYAIONIUX B ce0s pparroHalbHbIe BBIPAKEHUS;
pemaTh anredpandeckrue ypaBHEHUs! M HEPaBEHCTBA U
UX CHUCTEMBI C TTapaMeTpaMu ajlredpandeckuM
rpadu4ecKuM METOAaMU;

BJIAJICTh PAa3HBIMU METOJ/IaMH JIOKA3aTEeIIbCTBA
HEPaBCHCTB;

pelaTh ypaBHEHUS B LIEJIBIX YHCTIAX;

n300pa’kaTh MHOKECTBA Ha TUIOCKOCTH, 33]]aBacMbIe
ypaBHEHHSIMH, HEPAaBEHCTBAMU U UX CHCTEMAaMU;
CBOOO/THO UCTIOJIb30BaTh TOXKIECTBEHHBIC
npeoOpa30BaHus MPHU PEIICHUU YPABHEHUHN U CUCTEM
yYpaBHEHUI

B noeceonesnou scusnu u npu uzyueHuu opyux

npeomemos.

COCTaBJIATh M pellaTh YPaBHCHUS, HEPABEHCTBA, UX
CUCTEMBI TIPY PEIICHUH 3a/1a4 IPYTUX YIeOHBIX
IIPEAMETOB;

BBITIOJIHATH OIIEHKY MPaBIONOA00HS pe3yIbTaToB,
MOJIy4aeMBbIX TPH PEIICHUH PA3IUYHBIX YPaBHEHUH,
HEPABEHCTB M UX CHCTEM IPHU PEIICHUH 3a/1a4 IPYTrUX




y4€OHBIX MPEIMETOB;

— COCTaBIIAATH U PelllaTh YPaBHEHUSI U HEPABEHCTBA C
napamMeTpamHy Mpu PelIeHnH 3a1a4 APYruX y4eOHbIX
IIPEIMETOB;

— COCTaBJIAATh YPABHEHUE, HEPABEHCTBO MJIA UX
CUCTEMY, OIIUCHIBAIOLIUE PEAIBHYIO CUTYaLUIO WU
NPUKJIAJHYIO 337a4y, HHTEPIPETUPOBATh
MOJIyYeHHbBIE PE3YNIbTAThI;

—  HCIIOJB30BaTh IPOrPaMMHBIE CPEICTBA IIPU
PELIEHUH OTJEIbHBIX KJIACCOB YPAaBHEHHI U
HEPaBEHCTB

Dyukyuu

BrageTs NOHATUSAMU: 3aBUCUMOCTD BEJTUYHH, (DYHKIIHS,
apryMeHT U 3HaueHue PyHKIUHU, 00JIacCTh
OIpEENICHHS] 1 MHOYKECTBO 3HaYE€HUN (DyHKIIHNH,
rpauk 3aBUCUMOCTH, rpaduK PyHKIUU, HYJTU
(GyHKUIHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHUE Ha YHCIOBOM MPOMEXYTKE, yObIBaHHE
Ha YKCJIOBOM IPOMEXYTKE, HauOoblee 1
HauMEeHblllee 3HaYeHHE (PYHKIUN Ha YHUCIOBOM
IpPOMEXYTKE, Ieproanyeckas QyHKIus, IepUo/,
YyeTHas U HeueTHast QYHKIUHU; YMETh IPUMEHATh 3TH
NOHATHUS IPU PEUICHUH 33/a4;

BJIaJI€Th IOHATHEM CTETEeHHasl QyHKLUS; CTPOUTH €€
rpaduk U yMeTh IPUMEHSITh CBOMCTBA CTEIEHHOU
(GyHKUMHU NIPU PELLICHUU 33]1ay;

BJIa/I€Th MOHATUSIMU MOKa3aTeabHast QyHKIIMS,
HKCIIOHEHTA; CTPOUTH UX TpadUKH U YMETh
MPUMEHSITH CBOMCTBA MOKa3aTeIbHON (DYHKIIMH MIPU

Locmuoicenue pesynomamos pasoena 11;

871a0emb NOHAMUEM ACUMAIMOMbL U YMEMb €20
NPUMEHAMb NPU peueHuly 3a0a4,

NPUMEHAMb MemoObl peuleHUsl RPOCMetUUX
ouppepeHyuanbHbvIX YpasHeHUli Nep8o2o U 8MopPo2o
nopsi0Ko8




pelIeHuy 3a1ady;

BJIAJI€Th OHATHEM JlorapupMudeckas QyHKIUS;
CTPOUTH €€ TpauK U yMETh IPUMEHSITh CBOMCTBA
JorapupMuyeckoil pyHKINY IPU PELICHUN 3a/1a4;

BJIA/I€Th NOHATUAMU TPUTOHOMETpUYECKUE (QYHKIIUH;
CTPOUTDH UX TPapUKU U YMETh MPUMEHSATH CBOMCTBA
TPUTOHOMETPUUECKUX (PYHKIIHH NP pEIICHUN 3a]1aY;

BJIQ/IETh MOHATHEM OOpaTHasi PYHKIIMS; TPUMEHSTH 3TO
MOHSTUE NIPU PELICHUH 33714,

MPUMEHSTH MTPU PELICHUU 3a]1a4 CBOMCTBA (PYHKIUI:
YETHOCTb, IEPUOTUYHOCTh, OTPAHUYEHHOCTH;

MIPUMEHSTH MIPU PELIEHUU 3a]1a4 MPeoOpa30BaHUs
rpadukoB HyHKIIHIA;

BJIaJIETh MOHATHAMM YHCIOBAs NIOCIEA0OBATEIBHOCTb,
apu(meTrnyeckas 1 reoMeTpuuecKasi Iporpeccus;

IIPUMEHSATH IIPU PEILIEHUY 3a]1a4 CBOMCTBA U NPU3HAKU
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCHUI.

B nosceonesnoul orcuznu u npu uzyyeHuu opyeux y4eoHulx
npeomemos.

— OompeAenarb No TrpadukaM ¢ HUCHOJIB30BaTh IS
peuieHusl NPUKIAJHBIX 33Ja4 CBOMCTBAa pPeaIbHBIX
NpOLIECCOB U 3aBUCUMOCTEH  (HauOonbluve WU
HAaMMEHBIIIME 3HAYEHUs, IPOMEKYTKHA BO3pAaCTaHUs U
yObIBaHUS byHKIIIH, IIPOMEKYTKH
3HAKOIOCTOSIHCTBA, ACUMNTOTHI, TOYKM Ieperuoa,
NepUoA U T.11.);

— HHTEPIPETUPOBATH CBOMCTBa B KOHTEKCTE
KOHKPETHOM NPAKTUYECKON CUTYALINH;.




OTIPEAEIATH N0 TpaduKaM MPOCTEHIINE XapaKTEPUCTHKU
MEPUOAMYECKUX MPOIIECCOB B OMOJIOTHH, SKOHOMHKE,
MY3BIKE, PAJUOCBS3H U Ap. (aMILTUTYQ, IEPUO 1
T.I1.)

Inemenmul
mamemamu
uecKo020
ananuza

Bragets monsTHEM OECKOHEYHO yOBIBAFOIIIAS
reoMeTpUYEecKasi IPOrpeccusi U yMeTh IPUMEHATH €T0
MIpU PEIICHUY 33/1a4;

MIPUMEHSTH ISl PEIICHUS 3a/1a4 TEOPUIO MPEIETIOB;

BJIQJICTh MOHSITUSIMUA O€CKOHEYHO OOJIBIINE U
OECKOHEYHO MaJjlble YUCIIOBbIE NTOCIIEIOBATENBHOCTH
U YMETh CPAaBHUBATh OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJIbIe MOCJIEI0BATEILHOCTH;

BJIA/ICTh MOHATUSIMU: TIPOU3BOIHAS (PYHKIIMU B TOUKE,
pou3BOAHAS (PYHKIIUU;

— BBIYUCIISTH IPOU3BOIHBIC DIEMEHTAPHBIX (DYHKIINI U
UX KOMOMHAITUH;

— uccaeAoBaTh (PYHKIIMM HA MOHOTOHHOCTD U
IKCTPEMYMBI;

— CTpOUTH rpaUKy U MPUMEHSTH K PEIICHUIO 33/1a4, B
TOM YHUCJIE C TapaMEeTPOM;

— BJIQJIETh MTOHATHEM KacaTenbHas K rpaduky QyHKIIHH
U YMETh MPUMEHSTH €ro MPU PElICHUN 3a7aY;

— BJIJIETh MOHATUSAMHU NTepBOOOpa3Has PyHKIHS,
ONPEAEICHHBIN UHTErPal;

— mnpuMeHsTh Teopemy HproTona—JleliOnua u ee
CJIEICTBUSA JIJIsl pEUICHUS 3aau4.

B nosceonesnoul srcuznu u npu uzyyeHuu opyeux y4eoHulx

Llocmuoicenue pesynomamos pasoena I1;

c80000HO  61a0emb  CMAHOAPMHBLIM — ANNAPATNOM
MAmemMamuyeckoeo  amaiuza  Oisli  BbIYUCTEHUs
NPOU3800HBIX PYHKYUU OOHOU NePeMEeHHOU,
C80000HO NPUMEHSAMb ANNApam Mamemamuyecko2o
ananuza Ol UCCIe008aHusi YHKYUl U NOCMpOoeHUs
epagukos, 6 mom uyucie UCCIe008aHUs  HA
BbINYKIIOCTNb,

onepuposams NOHAMUEM Nep8oooOPA3HOU YHKYUU
0J151 peulenus 3a0ad,

0671a0emb OCHOBHLIMU C8e0eHUsIMU 00 uHmezpaie

Hvromona—Jletibnuya u e2co npocmeuuiux
NPUMEHEHUSIX,
onepuposams 6  CMAHOAPMHBIX  CUMYAYUSX

NPOU3BOOHBIMU BLICULUX NOPAOKOS,

yMemyb NpUMeHAmb NpU peuleHuu 3a0ad Ceoucmed
HeNnpepul8HbIX OYHKYULL

YyMemyb NpuMeHsmb Npu peueHuu 3a0ay meopemobl
Beuepwmpacca,

yMemyb  BbINOJHAMbL  NPUOUINCEHHBLE  GLIYUCTICHUS]
(Memoovl  pewleHus  YPAGHEHUU,  BLIYUCTEHUS
onpeoenenHHo20 uHmezpaia);

yMemsb NPUMEHAMb NPUNONCeHUe NPOU3BOOHOU U
ONpeoeneHHo20 UHme2pana K peulenuro  3aoay




npeomemos.

— pemiaTh NPUKJIATHbIC 3aa91 U3 OUOJIOTHH, PU3UKH,
XHMHH, YJKOHOMUKH U APYTUX MPEAMETOB, CBI3aHHBIC
C MCCIIEIOBAaHUEM XapaKTEPUCTUK MPOLIECCOB;

— HHTEPIPETHPOBATH MOJTYICHHBIC PE3YIbTATHI

ecmecmeo3HaHusl,
— @rademb  NOHAMUAMU — 6MOPAs — NPOU3BOOHAS,
8LINYKIOCMb — epajuka  QYyHKyuu U ymemo

uccne0os8ams QYHKYUIO Ha 8bINYKIOCHb

Cmamucmu
Ka u meopus
6epoAmMHOC
meit, 102UKa
u
Kombunamo
puKa

OnepupoBaTh OCHOBHBIMH ONKUCATEIHLHBIMU
XapaKTEepUCTUKAMU YHCIOBOTO HAbOpa, MOHATHEM
reHepalbHas COBOKYITHOCTb M BIOOPKOI U3 HEE;

— OIIEpUPOBATH MOHATUSAMU: YaCTOTA U BEPOATHOCTh
COOBITHS, CYMMa U MPOU3BE/ICHNE BEPOSITHOCTEH,
BBIYHUCIISITh BEPOATHOCTH COOBITUN HA OCHOBE
IIOZICYETA YHACIIA HCXOMOB;

— BJAJETh OCHOBHBIMHU MOHATUSIMUA KOMOMHATOPUKHU U
YMETh UX MIPUMEHATH IPU PELICHUM 33144,

— HMETh NpeJcTaBlieHue 00 OCHOBaX TEOPUH
BEPOSITHOCTEN;

— MMETb MPEJICTABICHUE O TUCKPETHBIX U
HENPEPBIBHBIX CIIYYaHBIX BEIMUUHAX U
pacupeaeneHusx, 0 HE3aBUCUMOCTH CITyYalHbIX
BEJINYMH;

— HWMETb NPEJICTABICHUE O MATEMAaTUYECKOM OXKUJTAHUU
Y IUCTIEPCUU CIIyYaWHBIX BEJIUYMH;

— HMETb MPEJICTABICHUE O COBMECTHBIX
pacnpeneneHusaX CllyYalHbIX BEJIUYNH;

— TIOHUMATh CYTh 3aKOHA OOJIBIIMX YHCEI U
BBIOOPOYHOTO METO/Ia U3MEPEHHUS BEPOSITHOCTEM;

— HWMETbh NPEJICTABICHUE O HOPMAJIbLHOM
pacnpeesieHud U NpuMepax HOPMaJIbHO

Llocmuoicenue pesynomamos pasoena ll;

umMems npedcmasgierue 0 YeHMpAaIbHoU NPeoerbHol
meopeme;

umems npedcmasierue 0 8blOOPOUHOM KO huyuenme
KOppensiyuu U TUHEUHOU peepeccull,

umMems npedcmasgieHue 0 CMamucmu4eckux unome3ax
U nposepKe CMAMUCMuYecKol 2unome3sbul, 0
cmamucmuxe Kpumepus u ee ypogHe 3HAUUMOCHU;

umMemv npeodcmasierHue 0 Ce:A3U IMNUPULECKUX U
meopemuyeckux pacnpeoeieHull;

umMemsv npedcmasieHue 0 KOOUpo8aHuu, 08OUHOU
3anucu, 08OUYHOM Oepease;

811a0emb OCHOBHbIMU NOHAMUAMU Meopuu 2paghos
(epach, epuiuna, pebpo, cmeneHnv gepuiutbl, NYymb 8
epage) u ymems npumMeHAmMb UX NPU peueHuu 3a0ad,

umemsb npedcmasierHue 0 0epesvbsx U ymems NpUMeHAmb
npu peulenuy 3a0ay;

gnadems NOHAMUEM CEAZHOCMb U YMeMb NPUMEHAMb
KOMHNOHEHMbl C8A3HOCU NPU PeuleHUul 3a0ay,

yMemb ocyuecmeaiisims nymu no peopam, 06xo0vt pebep
u eepuiut epagha;

umems npedcmasierue 00 UNeposom u
2aMUILIMOHOBOM NYMU, UMEMb NPeOCMAgeHUe O




pacupCaciICHHbIX cnyqaﬁHHx BCJIIMYHH,
— HMCTDb IPCACTABIICHUC O KOPPCIIAIINU CﬂyqaﬁHLIX
BCIINYHH.

B noeceonesnou scusnu u npu uzyuenuu opyaux
npeomemos:

— BBIYUCIISATH WIH OIEHUBATH BEPOSTHOCTH COOBITHIA B
pEanbHOM KU3HU;

— BBIOMpATh METOJIbI MOJXOIAIIETO MPEACTABICHUS U
00pabOTKU JTAaHHBIX

MPYOHOCMU 3A0a4U HAXOAHCOEHUS. 2AMUTBINOHOBA
nymiu,

graoems  NOHAMUAMU  KOHEYHble U  CHUemHble
MHOJCECMBA U YMEMb UX NPUMEHAMb NPU peuleHuu
3a0ay;

— ymembv NPpUMEHAMb Memoo mamemamuyecKkou

UHOYKYUU,

— yMemb NpuMeHAms npunyun /lupuxie npu pewieHuu

3a0ay

Texcmoeuvie
3a0auu

— Pemare pa3Hble 3a1a4u NOBBILIEHHON TPYIHOCTH;

— aHAJIM3UPOBATH YCIOBHE 3a7a4u, BHIOMPATH
ONTHUMAJIBHBII METOJI PELICHUS 3a1a4H,
paccMaTpuBas pa3iIudHbIe METOMBL;

— CTPOMTb MOJIEJb PELICHUS 3a/1a4U, IPOBOJUTH
JIOKa3aTeJIbHBIE PACCYKACHUS NIPH PELICHUH 33auH;

— pewaTth 3aJa4u, Tpedyrolue nepedopa BapuaHTOB,
MIPOBEPKH YCIOBUH, BEIOOPA ONTUMATIBHOTO
pe3yibTaTa;

— AHAJIM3UPOBATH U UHTEPIPETHUPOBATH MOITYUECHHbBIE
pelIeHUs] B KOHTEKCTE YCIOBHUS 3a/1a4M, BHIOMPATh
peuieHus1, He MPOTUBOPEYALIUE KOHTEKCTY;

— MEpEeBOJUTH MPU PELICHUH 3a1a4l HHPOPMAIIUIO U3
OJIHOM (hOpMBI 3aMHUCU B IPYTYI0, UCHOJB3YS MIPU
HEOOXOJIMMOCTH CXEMBbI, TAOIUIIbI, TPadQUKH,
JMarpaMMbl.

B noeceonesnou scusnu u npu uzyueHuu opyaux

Locmuoicenue pesynomamos pasoena |l




npeomemos.
pemaTh MpakTHYECKHE 3a1a4u U 33JJa4H U3 IPYTHX
IPEIMETOB

T'eomempus

BnangeTs reoMeTpuYeCKUMHU MTOHSATUSIMHA TTPU
pelIeHn! 3a7a4 U MPOBEACHUN MaTeMaTHUYECKUX
pACCYXICHU;

CaMOCTOSITENILHO (POPMYIHPOBATH OIIPEIETICHUS
T€OMETPUYECKUX (UTYP, BBIIBUTATh TUTIOTE3BI O
HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUIECKUX
¢buryp u 000CHOBBIBATH WJIU OMIPOBEPraTh UX,
0000111aTh WU KOHKPETU3UPOBAThH PE3YJILTATHI Ha
HOBBIX KJIaccax QUryp, IpOBOAUTH B HECIOKHBIX
clydasx Kiaccuukaiuio Guryp mno pa3auaHbIM
OCHOBAHUSIM;

UCCJIeIOBATh YEPTEKHU, BKIIIOUAsT KOMOMHAIIH (UTYD,
U3BJIEKATh, MHTEPIIPETUPOBATH U MPEOOPA30BHIBATH
uH(OpMAITUIO, IPEICTABIICHHYIO Ha YEPTEkKAX;
pelaTh 3aja4d FreOMETPUUECKOT0 COJEPKaHuUsl, B TOM
YHCIie B CUTYaIUAX, KOT/Ia aITOPUTM PELICHHs HE
CJIETyeT SIBHO M3 YCJIOBHSI, BEITIONHATH HEOOXOAMMBIE
JUTSL PEIICHUS 33]a41 JOTIOJIHUTEIbHBIE TIOCTPOSHUS,
UCCIIEIOBATh BO3MOXXHOCTh IPUMEHEHUS TEOPEM H
dbopmy s perieHus 3aaa4;

yMeTh GOPMYITUPOBATH U IOKA3BIBATH
TeOMETPUUECKUE YTBEPKIACHUS;

BIIAJICTh OHSTHSIMU CTEPEOMETPHUH: TIPU3Ma,

Hmems
Mmemooe;
8l1a0emb NOHAMUEM 2eoMempudecKue mMecma moyex
8 npocmpancmee u ymemv HPUMEHAMb UX OJs
peuienus 3a0ay;

yMemb npumeHsmv OJisl peuleHus 3a0ad Ceoucmed
NJIOCKUX U OBYZPAHHBIX Y2l08, MPexepaHHo2o yaid,
meopembl KOCUHYCO8 U CUHYCO8 OJisl MPeXespaHHO20
yena,

elademv NOHAMUEM NEPNEeHOUKVISAPHOe CeyeHue
npu3Mbl U YMemb NPUMEHSMb e20 Npu peueHuu
3a0ay;

umMemv  npeocmasieHue 0
NPABUTLHBIX MHOCOCDAHHUKOB,
8l1a0emb NOHAMUAMU YEHMPATIbHOE U NAPALLETbHOe
NPOEeKMUpoBaHue u NPUMeHsms Ux npu noCmpoeHuu
cevenullt MHO202PAHHUKO8 MeMOOOM NPOEKYUL,
uMems npeocmaeiieHue 0 passepmke MHO20CPAHHUKA
u Kpamuatiuiem nymu Ha NnoB8epXHOCMU
MHO202DAHHUKA,

uMemov npedcmasiieHue 0 KOHUYECKUX Ce4eHUsIX,
umMems npeocmasieHue 0 Kacarwuxcs coepax u
KOMOUHAYUY mes 8pawjeHus u ymems NPUMEHIMb UX
npu peuteHuu 3a0au;
NPUMEHAMb — NpuU

npe()cmaeﬂeHue 00  akcuomMamuyeckKkom

080UCMBEHHOCIU

peuieHuu  3a0ay

popmyny




napasuieNienure 1, TupaMua, TeTpasap;

UMETh TMPEACTABIICHUS 00 aKCHOMaX CTEPEOMETPUHN U
CIICJICTBUSIX U3 HUX M YMETh PUMEHSATH UX TIPU
pEIICHNH 3a/1a4;

YMETh CTPOUTDH CEYEHUSI MHOTOTPAHHHUKOB C
WCITOJIb30BAHUEM PA3JTMYHBIX METOJIOB, B TOM YHUCIIC
U METOJia CIIE/IOB;

UMETh MPEACTABICHUE O CKPEIIUBAIOIIUXCS MPSMBIX
B IIPOCTPAHCTBE U YMETh HAXOAUTH YIOJl U
pPacCTOsTHUE MEXKITYy HUMU;

MPUMEHSTH TEOPEMBI O MAPATIIETLHOCTH MPSAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE MPHU PEIICHUH 3a/1a4;
YMETh IPUMEHSTH apaICTbHOE TPOCKTUPOBAHKE
JUTst 1300paxeHus Guryp;

YMETh IPUMEHSTh NEPICHAUKYIIPHOCTH MPSIMON 1
TJIOCKOCTH TIPU PEIICHUH 33]1a4;

BIIAJICTh MOHATUSIMU OPTOTOHAIBHOE
MIPOCKTUPOBAHNE, HAKIIOHHBIC U UX TIPOSKIINH, YMETh
MPUMEHSTH TEOPEMY O TPEX MEePIECHIUKYISIPaX MPH
pelieHuy 3a71a4,

BJIAJICTh TIOHATHSIMH PAacCTOSTHAE MEXAY (DUTypaMHu B
MPOCTPAHCTBE, 00U MEPIEHANKYIISAP ABYX
CKPEIIMBAIOIINXCS TIPSIMBIX U YMETh PUMEHSTh HX
IIpY pEIICHUY 3a]1a4;

BJIIAJICTh TIOHSITHEM YTOJl MEXIY MIPSMO U
MJIOCKOCTBIO M YMETh MPUMEHSTH €T0 MPU PEIICHUH
3aad;

BJIAJICTh TIOHATHSIMU IBYTPAHHBIA YTOJI, YTOJI MEXKITY

paccmosnus 0m mouku 00 NJIOCKOCHU,

61a0emb  PA3HbIMU CNOCOOAMU 3A0AHUSL NPAMOU
VDABHEHUAMU U YMemb HNPUMEHAMb NPU peueHuu
3a0au;

NPUMEHAMb NPU peueHuu 3a0ay U 00Ka3ameibCmee
meopem 8eKmMOpPHbIL MEMOO U MemoO KOOPOUHAM,
umemv npeocmasieHue 00 aKcuomax oovema,
NpUMEHAMb  POpMYIbL  00EMO8  NPIAMOY20JbHOZO
napanienenunedd, NPuMvl U RUPAMUObL, Mempa’aopa
npu peutenuu 3a0ay;

NPUMEHAMb MeopeMbl 00 OMHOUEHUAX 00beMO8 npu
pewenuu 3a0ad,

NpUMEeHAMb UHmMe2pan Ol BbIYUCTEHUS 00bEMO8 U
nosepxHocmeti mei pAWeHUs, BbIYUCTEHUS NI0WAOU
cghepuueckozo nosica u 00vema Wapos8o2o Closi;

umeniov npedcmaeﬂeHue o OBUIICEHUSIX 6
npocmpancmee. napaiiejibHom neperoce,
cummenipuu OMHOCUMeENIbHO njaockocmu,
LfeHmpa]ZbHOZZ CUMMeEMPUU, noeoponie

OMHOCUMENbHO NPAMOU, GUHMOBOU  CUMMEMpPUl,
yMemyb NpUMEHAMb UX NPU peuleHuu 3a0ad,

uUMemb npeocmasgienue 0 NIouaou Opmo2OHAIbHOU
NpOeKyuU;

umemv  npeocmasieHue 0 MpexepaHHoM U
MHO202PAHHOM Y2lie U NPUMEHAMb C80UCMBA NIOCKUX
Vell08 MHO202PAHHO20 Yeld Npu peueHuu 3a0a4,
uUMemv npeocmasienus 0 npeoopazo8aHuu n00ooOuUs,
2oMOmemuy U ymems NPUMEHAMb UX NPU peuleHuu




TJIOCKOCTSIMH, TTEPIICHIUKYIISPHBIC TTIOCKOCTH U
YMETh IPUMEHSTD UX MPU PEIICHUH 3a/1a4;

BJIAJICTh TOHATHAMU MPHU3Ma, apaJlICIICIHIICT U
MPUMEHSTH CBOMCTBA MapajuieJenuneaa npu
pEIICHNUH 3a/1a4;

BJIAJICTh TIOHSATHEM MPSMOYTOIHHBIN MapauieIeTUIIC]
Y IPUMEHSTh €0 TP PEIICHUH 3a]1a4;

BJIAJCTh OHATHSIMH ITUPAMHK/IA, BUJIbI ITAPAMHU]I,
AJIEMEHTHI IPaBUJILHON MTUPAMUJIBI U YMETh
MIPUMEHSITH UX TIPU PEIISHUN 3aJ1ay;

UMETh TPEJICTaBICHHE O Teopeme Diepa,
MPaBUJILHBIX MHOTOTPAHHHUKAX;

BJIAJICTh TIOHATHEM IUIOIIAIA TTOBEPXHOCTEH
MHOTOTPAHHUKOB U YMETh MPUMEHSTh €T0 MpH
peIlIeHUH 3a]1a4;

BJIQJICTh IMOHATHSAMH TeJla BpalleHus ([HIHH/D,
KOHYC, Iap u cepa), UX CEUeHUs U yMETh
MPUMEHSTh UX TIPU PEIICHUH 3a/1a9;

BJIAJICTh TIOHATHSIMU KacaTeIbHBIC MPSIMBIE U
MJIOCKOCTH U YMETh IPUMEHSATH U3 TIPH PEIICHUN
3a7a4;

UMETh MPEJICTABICHHUS O BIIMCAHHBIX U ONMHCAHHBIX
chepax U yMETh IPUMCHSTH UX TIPH PEIICHUH 3a]1a4;
BJIQJIETh HOHITUSIMU 00BbEM, O0OBEMBI
MHOTOTPaHHHUKOB, TEJT BPAIlICHUS ¥ TIPUMEHSITh MX
IIPY pEIICHUY 3a]1aY;

UMETh MPEICTABJICHUE O Pa3BEepPTKE NUIUHAPA U
KOHYCa, TUIONIA/IA MOBEPXHOCTHU IWJIMH/IPA U KOHYCAa,

3a0ay;

yMemv peulamsv 3a0a4u HA NIOCKOCMU Memooamu
cmepeomempuu,

yMems NPUMEHIMb YopMyabl 00beM0o8 Npu peuieHul
3a0ay




yMETh IPUMEHSTH UX TMPU PEIICHUH 3a/1a4;

— HMETh NPEJCTaBICHUE O IJIOMAan chephl U YMETh
IPUMEHSATD €ro TPH PEIICHUH 3a/1a4;

— yMETh peniaTh 3aa9d Ha KOMOWHAITAN
MHOTOTPaHHHUKOB ¥ TEJ BPAIICHUS;

— HMETh IPECTaBIEHUE O MOJ00NHU B MPOCTPAHCTBE U
YMETh peliaTh 3aJa4i Ha OTHOIICHHE O0BEMOB U
TUTONIA/IeH TOBEPXHOCTEH MOAOOHBIX PUTYD.

B nosceonesnoil scuznu u npu uzyyeHuu Opyeux
npeomemos:

— COCTaBIIATH C UCIIOJIb30BAHUEM CBOMCTB
TEOMETPUUYECKHUX (PUTYp MAaTEMAaTUIECKUE MOJIEITH
JUTSL pETIIeHUS 3a/1a4 TPAKTHIECKOTO XapakTepa u
3a/1a4 U3 CMEKHBIX JUCITUIUINH, UCCIEA0BATh
TIOJTYICHHBIC MOJICIIA U HHTEPIPETUPOBATH PE3yIbTAT

Bexmoput u

- BJ'IaI[eTB IMOHATHAMMA BCKTOPBI U UX KOOPIAWHATEI,

Jlocmuoicenue pesynomamos pazoena ll,

Koopounam | _ \je1y, BRIIONHATH ONEPALIMH Hal BEKTOPAMIL; — HaxoOumv 00veM napaiierenuneda u mempasopa,
Z;:)cmpauc — HUCTIONB30BaTh CKAIAPHOE IIPOM3BEJCHUE BEKTOPOB |  3AOGHHbIX KOOPOUHAMAMU CEOUX BEPUIUH,
mee TIPU PELICHUH 3a/1aY; — 3a0a6amv NPAMYIO 6 RPOCMPAHCEE;
— OpUMEHATh  YpaBHEHHE  ILIOCKOCTH,  (OPMYIY | — HAX0Oumov paccmosmue om mouku 00 NAOCKOCHU 6
pPacCTOSIHUSL MEXIy TOYKaMH, ypaBHEHHUE cepbl npu cucmeme KOOpOUHam;
PELIEHUH 3a/1a4; —  HAX0O0UMb PACCMOAHUEC MENHCOY CKPEUUBAIOUSUMUCSL
— INPUMEHATH BEKTOPHl M METOA KOOPIAMHAT B |  NPAMbIMU, 30AHHLIMU 6 CUCHIEME KOOPOUHAM
IPOCTPAHCTBE PH PEIIEHUH 3a/1ay
Hcmopus — HMers mpencraBieHue O BKIaae Beiparomuxcs | Jocmuoicenue pesynomamos pasoena |l
mamemamukK

u

MAaTCMATUKOB B PA3BUTUC HAYKH,
— ITOHHMMATb POJIb MAaTCMAaTHKH B PA3BUTHUH Poccun




Memoowt
Mamemamux
u

Hcnop30BaTh OCHOBHBIE METO/BI I0KA3aTEIbCTBA,
IIPOBOAUTH JOKA3aTENbCTBO U BBIIIOIHSTh
OIIPOBEP)KEHUE;

IPUMEHSATh OCHOBHBIE METO/IbI PELIECHUS
MaTeMaTUYECKUX 3a/1a4;

Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE XapaKTEPU30BaTh KPACOTy U COBEPILIEHCTBO
OKpY>KaroIIero MUpa 1 MpOU3BEAEHUI HCKYCCTBA;
IPUMEHSTH IPOCTEHIINE TPOTPAMMHBIE CPEACTBA U
AIIEKTPOHHO-KOMMYHHKAI[UOHHBIE CUCTEMBI ITPU
pELICHNA MaTEMaTUYECKHX 3a7a4;

N0JIb30BaThCS MPUKJIIAJHBIMU IIPOrpaMMaMy U
IPOrpaMMaMH CUMBOJIBHBIX BBIYMCIICHUN 7151
MCCJIEJOBAaHUSI MATEMAaTUYECKUX OOBEKTOB

Llocmuoicenue pesynomamos pasoena ll;

NPUMEHAMb MameMamuideckue 3SHaHus K Ucc1e008aHuI0
OKpYHCaOUieco Mupa (Mooenuposanue huudecKux
npoyeccos, 3a0ayu IKOHOMUKU)




Cooepotcanue odyuenus
Yray0aéHHbIi YpOBEHD
AJireOpa u HauaJa aHaIHM3a

JJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH
[TonsTHE MHOXECTBa. XapaKTEPUCTUUECKOE CBOMCTBO, 3JIEMEHT MHOKECTBA,
mycToe, KOHeYHOe, OeckoHeuHOe MHOXKecTBa. CrIocOoObI 3aaHHsI MHOKECTB.
[ToamHuoxecTBO. OTHOIICHHS TPUHAITICKHOCTH, BKIIIOUEHUS, paBeHCTBA. One-
pauuy HaJ MHOKECTBaMH, UX WJUIFOCTPALIMH C IIOMOIIBIO KpyTroB Diliepa.
CuémHule u HeCuémHuvle MHOMCECMBA.
VcTuHHbBIE U JI0)KHBIE BHICKAa3bIBaHUS (YTBEPK/ICHHUS ), ONIEPALIUU HAJ BbI-
cka3bpIBaHUsAMH. KBaHTOPHI CyI11eCTBOBaHUS U BCEOOIIHOCTU. A1eebpa evicKa-
3bIBAHUII.
3akoHbl TOTUKU. OCHOBHbIE N02udecKue npasuia. Permenne Joru4eckux
3a/1a4 C MCIO0JIb30BaHUEM KpyToB Diliiepa.
Ymozakmouenus. O00CHOBaHHE U JI0KA3aTENIbCTBO B MaremaTuke. Omnpee-
nenus. TeopeMbl. Budsl dokazamenvcme. Mamemamuueckas uHOYKYuUsl.
YTBepkaeHus: 00paTHOE TaHHOMY, HPOMUBONONIONCHOE, 0OPAmMHOe NPOMUBO-
nonodicHomy. IIpu3Hak u CBONCTBO, HEOOXOUMBIE U TOCTATOYHBIC YCIOBHSL.
Ymnciia 1 BbIpaskeHUus
MHoxecTBa HaTypaibHbIX, LEJbIX, PALIMOHATIBHBIX, JEHCTBUTEIbHBIX YUCEN.
MHO0KeCTBO KOMIUIEKCHBIX YuceN. JIeMCTBUS C KOMIUIEKCHBIMHA YHCIIAMM.
KommiekcHo conpsik€HHbIe yncna. Moayiap U apryMeHT uucia. Ipuconome-
mpuyecKkas opma KOMNIEKCHO20 YUCId.
Pannannas mepa yria. Tpuronomerpuueckast OKpykHocTb. CUHYC, KOCH-
HYyC, TAHT€HC ¥ KOTAHTeHC Yuciia. TpuroHomeTpudeckue GopMyibl IPUBEIC-
HUS ¥ CIIOKEHUs, GOPMYJIIbI TBOMHOIO U MOJOBUHHOTO yria. [IpeobpazoBanue
CYMMBI U PA3HOCTH TPUTOHOMETPUUECKUX (DYHKITUI B Tpou3BeaeHNE U 00-
paTHble mpeoOpa3zoBaHusl.
CreneHb ¢ JeHCTBUTENLHBIM [TOKA3aTEJIEM, CBOMCTBA cTereHn. Yucio e.
Jlorapudm, cBoiictBa norapudma. JlecsaTHUHbIN U HATYpaIbHbIN JOrapu(pMBI.
ToxiecTBeHHBIE TPEOOPA30BAHMS TPUTOHOMETPUIECKHUX, JIOTAPUPMUIECKHUX,
CTENEHHBIX U UPPAIIMOHATIbHBIX BBIPAXKEHUH.
MeTton MaTeMaTUYECKON MHTYKIIUH.
Ocnoenas meopema apugpmemuruy. Ocmamxu u cpagueHus. Aneopumm
Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma.
Cucmemul cyucnenus, omaudnsvle om oecimuynvlx. Qyukyus Jinepa, yuc-
JI0 U cymMma oeaumerieti HamypaibHO20 YUCdA.
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Ocnoenas meopema aneeopul. Ilpusooumvle u Henpusooumvie MHO20Y e~
Hol. Cummempuueckue mHo2ounensl. Llenovucnennvle u yeio3Haumvie MHO-
20UJIeHbL.
YpaBHeHUs M HEPABEHCTBA
YpaBHEHHE, SABIISIOIIEECS CIEICTBUEM IPYTOr0 YPaBHEHUS, YpaBHEHUS, PaB-
HOCHJIbHBIE HA MHOXKECTBE, PAaBHOCHIILHBIE ITPEOOPa30BaHUS YPABHEHUN.
Tpuronomerpudeckue, mokazareabHbIe, JOTapu(GMUUESCKUE U UPPATUOHATH-
HbI€ YpaBHEHHUS U HEpaBeHCTBA. Turbl ypaBHeHU. Pemienre ypaBHeHuii u
HEPaBEHCTB.
MeTto MHTEpPBAIOB [ pelieHust HepaBeHCTB. [ paduueckue MeTosI pe-
LIEHUS1 YPaBHEHUI U HEPABEHCTB. Perienne ypaBHEHHI 1 HEPABEHCTB, CO-
JIepKalllMX IEPEMEHHYIO T0J1 3HAKOM MOJTYJISI.
CucreMbl TPUTOHOMETPHUUECKUX, MIOKA3aTENbHBIX, IOTAPUPMUIECKUX U UP-
palMoHANbHBIX ypaBHEHHUI. CUCTEMbI TPUTOHOMETPUUYECKUX, TTOKA3ATENbHBIX,




JOTapuPMHUUECKUX U UPPAYUOHATIbHBIX HEPABEHCTB.

VYpaBHeHUsI, CUCTEMBI YpaBHEHHH ¢ mapamerpamu. Hepasencmea c napa-
mMempamu.

Pewenue ypasnenuii cmenenu eviue 6mopou cneyuaibhvix 6udos. Pop-
myavl Buema. Teopema Besy. J{uogpanmoswt ypasnenus. Pewenue ypasHe-
HUU 8 KOMNJIEKCHbIX YUCTAX.

Hepasencmesa o cpeonux. Hepasencmeo bepnynnu.

DOyHKIUHA

OyHKIMS 1 €€ CBOMCTBA; HYIH (DYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTh. Hanbomnbiiee 1 Haumensblee 3HayeHus: pynkuuu. [lepuoau-
yeckast (QyHKIMA U e€ HauMEeHbIINK nepuo/l. YETHbIe 1 HeUETHBIC (PYHKIINU.
Dynxyuu «Opobras yacme yuciay y = {X} u «yenras wacms yucia» y = [X].
B3anmuo obparnbie pynkiuu. I'paduku B3auMHO 00paTHBIX (HYHKIUH.
Tpuronomerpudeckue GYHKIHH YUCIOBOTO apryMeHTa y = COS X, Y = Sin X,
y =1g X, y = ctg x. CBoiicTBa u rpaduku TpuroHoMeTpruiIeckux QpyHkimii. O6-
paTHbIE TPUTOHOMETpUYECKHe (PYHKIINU, UX TJIaBHbIC 3HAUYEHUs1, CBOMCTBA U
rpaduKy.

CrenenHasi, mokazatenbHas, Jiorapudmudeckas QyHKIHH, UX CBOWCTBA U
rpaduKy.

[TpeoOpaszoBanus rpadukoB GyHKIUNA: CABUT, YMHOKEHHE HA YHUCIIO, CUM-
METpHUs OTHOCUTEIBHO KOOPAUHATHBIX OCEH U Hayajla KOOpAUHAT.
DJIeMeHThI MATEMATHYECKOI0 AaHAJTH3A

beckoHeuHO Masibie 1 OECKOHEUHO OO0JIbIINE YHCIIOBbIE MOCIEI0BATEIBHO-
ctu. [Ipenen uynciaoBoit nocnenoBaTenbHOCTH. beckoHeuHo yObIBaromas reo-
METpUYECKasi IPOrPeCcCHsl.

[Tonstue npenena pyHkuuu B Touke. [lonamue npedena ynkyuu 6 bec-
KoHeunocmu. Acumnmomel epaguxa @yukyuu. HenpepbIBHOCTh PYHKIINH.
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Ceoticmea Henpepvisnbix hyukyuil. Teopema Betiepwumpacca 0ns Henpepuls-
HbIX (PYHKYUIL.

Juddepenunpyemocts pynkuuu. [IponsBoanas ¢pynkuuu B Touke. Kaca-
TesbHas K rpaduky yHkuuu. ['eomerpuueckuii 1 GU3NYECKU CMBICI TIPO-
U3BOIHOU. [Ipumenenue npouzeooHoti 6 ¢huzuke. [Ipon3BoHBIE dIIEMEHTAp-
HbIX QyHKImil. [TpaBuna quddepenmponanus.

Bmopas npouseoonas, eé ceomempuyeckuii u pusuyeckuti cmvici.

Touku skcTpeMyma (MakcuMyMa U MUHUMYyMa). MccnenoBanue aiaeMeHTap-
HBIX (YHKIMI Ha TOUKH SKCTpEMyMa, HauOOJIbllIee U HaUMEHbIIIee 3HAUCHUS
C TIOMOUIBIO MPOU3BOAHOM. [locmpoenue epagurxos pynkyuii ¢ nomowsbio
npou3600HsIX. [Ipumenenue npousso0HoU npu peuleHuu NPUKIAOHbIX 3A0aY
HA MAKCUMYM U MUHUMYM.

[TepBooOpaznas. Heonpenenénnniii naTerpai. [leppooOpasHbie seMeHTap-
HbIX QyHKIM. [Tnomans kpuBonuHelnoi Tpanenuu. ®opmyna Herorona—
Jleitonuna. Onpenenénuplii nHTErpan. Berunciaenue niomaaen miockux Guryp
U 06vEM08 mei 8paujerus ¢ NOMOWbIO UHMESPAd.

HHuggepenyuanvuvie ypasnenus nepsozo u 6mopo2o nopsoKa.
KomOunaTopuka, BepOATHOCTh U CTATUCTHKA,

JIOTMKA U Teopus rpa¢gos

[TpaBuio npousBeneHus B komOuHaTopuke. CoeinHeHus 6€3 MOBTOPEHUH.
Coueranus u ux cBoiictBa. bunom Hetotona. Coedunenus ¢ nosmopenusimu.
BepositHOCTh coObITHA. CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH.
[TpoTtrBOMONOXKHBIE COOBITHS. Y CIIOBHAS BEPOSITHOCTh. He3aBrucruMbIe COOBITHS.
[TpousBeneHue BeposITHOCTEH He3aBUCUMBIX coObITuil. dopmyna beprymm.



®opmyna noaHou BeposatHocTU. Popmyia baneca.

Beposamnocmnoe npocmpancmeo. Akcuomsl meopuu 8eposmHocmet.
JluckpeTHble ciyyaliHble BEIUYMUHBI U UX pacupeneneHus. CoBMecTHbIE
pacupenenenus. Pacnpenenenne cyMMbl U IPOU3BEACHUS HE3aBUCUMBIX CIIy-
YaHBIX BEIMYMH. MaTeMaTuueckoe 0)kMIaHuE U TUCIEpCHs ClIydaiiHON Beu-
yuHbl. MaremMaTnueckoe 0KUAAHUE U IUCTIEPCUSI CYMMBI CIIyYalHbIX BEJIUYHH.
bunapHas cirywaiinas BenuunHa, pacnpeneneaue bepnymm. ['eomerpuue-
CKOE€ pacnpejieneHue. buHoMuanpHOE paclpeeeHUe U ero CBOMCTBA.
HenpepsiBHbie cityyaiinbie BeM4rHbl. [IOTHOCTH BeposiTHOCTH. DyHKIUSA
pacupenenenus. PaBHoMepHOeE pacnpeneneHue.

Hopmanbsnoe pacnpenenenune. @ynkuus Jlannaca. [lapamerpsl HOpMaabHO-

ro pacnpeaenenus. [IpuMepsl ciydailHbIX BEIUYHH, TOAYUHEHHBIX HOPMAJIb-
HOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, POCT YEJIOBEKA).

3axon 6orvuux yucen. Beloopounulii Memoo uzmepeHus eposimHoCmell.

Ponv 3axona bonvuux yucen 6 Hayke, npupode u oowecmee.

Koppenayus osyx cnyuatinvix genuyun. Ilonsmue o koaghgpuyuenme xoppe-
JAYUU.

Cmamucmuyeckas eunomesa. Cmamucmuyeckue kpumepuu. Cmamu-
cmuyeckas 3Hauumocms. IIpogepka npocmeuuiux 2unomes.

OcHosHble nonsamus meopuu 2paghos.



Teomempus

10 KNACC
COOEPKAHHUE OBYUYEHHA!

1. Brenenmne

Ilpegmer cTepeoMeTpun. AkcuoMBI cTepeomMeTpuu. Hekoro-
pble CJIeACTBUA U3 aKCHUOM.

OcHoBHAasa I eNb — NO3HAKOMUTH ydYal[UXcs C COAep-
XAaHHEM KypCca CTepeoMeTpUuH, ¢ OCHOBHBIMUA HOHATHUAMU M aK-
CHUOMaMM, IPDUHATHIMU B TaHHOM KYypCe, BRIBECTH IEPBLIE CJae-
CTBAA M3 aKCHOM, JaTh NOpPeACTaBJE€HHE O TeOMETPUHEeCKHX
TE€JAaX ¥ UX NOBEPXHOCTAX, 00 m300paKeHnuu NpoCTPAHCTBEH-
HBIX PUIYDP Ha UepTeXxe, 0 IPHUKJIAJHOM 3HAYEHUU IFreOMeTPUH,

HNayuyeHle cTepeOMeTpHHU JOJKHO Ga3UpoBaThLC Ha codeTa-
HUH HATJAATHOCTU U JIOTHUECKOH cTporocT#. Onopa Ha Haraaa-
HOCTB — HEIPeMEeHHO€ YCJOBUEe YCHEeIIHOTO YCBOEHHUSA MaTepHU-
ajia, ¥ B CBSA3¥M C 3THM HYXKHO YAeJUThH OOJbIIOE BHUMAHUE
OPABUILHOMY H3006pakeHUI0 HA UHepTelXe MPOCTPAHCTBEHHBIX
duryp. OgHAKO HATHAAHOCTL ACGJMHA OLITE NPOHM3AHA CTPO-
roil morukoi. Kypc crepeoMeTpun IpeibABIAET B 3TOM OTHO-
meHun Oosee BbIcOKHe TpeboBaHuA K yuanmuMmca. B ortawmuue
0T Kypca HJIAHUMETPHH 3/1€Ch yXKe ¢ caMoro Hadaaa Gopmyan-
PYIOTCA AKCHOMBI 0 BBAHMHOM DACIIOJOXKEHUHU TOYeK, IIPAMBIX
U IJIOCKOCTeN B IPOCTPAHCTBE, U Jajiee U3YUEeHUEe CBOMCTB B3a-
HNMHOTO PACIOJIOXKPHUA NPAMBIX M ILJIOCKOCTEN IIPOXOIUT Ha
OCHOB€ 3THUX aKCHOM. TeM caMbIM 3ajJaeTcs BLICOKUH YDOBEHb
CTPOroCTH B JIOTUYECKUX PACCYXKACHUAX, KOTODLIA JOJIXKEH
BBLIXECPKUBATLCH Ha HPOTSMKEHNH BCEro Kypca.

2. IMapannenbHOCTs MPAMEBIX U ILIOCKOCTEH

IlapannenbHOCTH, IPAMBIX, IPAMON H MJIOCKOCTH. Baaum-
HO€ PAacIIOJIOMKeHNEe IBYX IPAMBIX B IPOCTPAHCTBE. ¥ TOJ MeXX-
Ay nByms npambelMu. [lapannenpHoeTh niockocTeil. Terpasap
1 mapaJjiaesenuIen.

OcHoBHasa nmenp — CHhOPpMUPOBATL NIPEACTABJCHUS Via-
IMKXCA O BO3MOMHLBIX CAy4YaAX B3AMMHOIO PACIIOJOMKEHUA
JBYX HPAMBIX B IIPDOCTPAHCTBe (IIDAMBIE€ I€PECEKAIOTCH, MpHA-



Mble [IapaJljesbHbI, IIPAMBIE CKPEINUBAIOTCA), IPAMOM U TLJIOC-
KOocTu (ImpAMAas JIeKUT B OJOCKOCTH, IIPAMAA U ILJIOCKOCTDH
[IepeceKarTea, TIpAMAad W TIIOCKOCTH TApPANNeIbLHBI), N3Y-
YUTHh CBOMCTEBA M IIPU3HAKHK MAPaJJI€IbHOCTH IIPAMBIX M ILJIOC-
KOCTEM.

OcobeHHOCTB JaHHOTO Kypca COCTOUT B TOM, UTO yXe B II€p-
BOM PJIaBe BBOAATCA B PACCMOTPEHHE TETPAdAP M Napasesenn-
nex U yCTAHABJIWUBAKTCH HEKOTOPHIE UX CBOMCTBA. JT0 JAaeT
BO3MOJKHOCTL OTpabaThIBaTh MOHATUA IIapaJuleJIbHOCTH IIPs-
MbIX 1 IMJOCKOCTeN (a B CJeAVIOIIed IJaBe TaKiKe M NOHATHSA
NDEPIEHIUKYISPHOCTH TIPAMBIX W IIJIOCKOCTE) Ha 3THUX JBYX
BHJaX MHOT'OTPAHHMKOB, YTO, B CECIO OUepeab, CO3HAaeT onpele-
JIEHHBIN 3a7€e) K riaaBe «MHororpanHnkn» . OTAeIbHbIH NYHKT
IMOCBAILIEH TOCTPOEHHIO Ha UepTerke CeMeHUM TeTpasjapa M Ia-
paJjejienIunega, ITo IPeicTaBIdeTCcsA BAXKHBIM KakK JIJIA perie-
HUS TEOMETPUUECKUX 3ajad, TaK U, BooOINEe, AJA PasBUTHUA
IPOCTPAHCTBEHHBIX IIpeJCTaBIeHUM ydaniuxcs.

B pamMkax sToit TeMBl yuallliecsad 3HAKOMATCA TaK)Ke ¢ Ha-
paJlyieIbHBIM [IPOeKTHPOBAHUEM M €r0 CBOMCTBAMHU, HCIIOJb3Ye-
MbLIMH IIPH H300pakeHUH NPOCTPAHCTBEHHBLIX (Uryp Ha 4ep-
TEMHe.

3. IleprneHIHKYJIAPHOCTE NPAMBIX H ILJIOCKOCTEH

IlepneEAMKYAAPHOCTL IIPAMON U IJIOoCKOCTH. IlepnieHIUKY-
AP U HAKJOHHBIE. ¥YTOJ MeXAY OPAMOH M IJOCKOCTbHIO. [IBY-
rpaHHbId yroa. llepneHauKynApHOCTh NJIOCKOCTeN. Tpexepan-
ot yeon. Muozoepannstit yeoI.

OcHoOBHAsA ILeJib — BBECTH NOHATUA NepHeHIUKYIAP-
HOCTH IIPAMEIX ¥ TIJOCKOCTEeHM, MU3YUUTh NPHU3HAKK IIepIleH-
AUKYIAPHOCTA NPAMOIM U MJIOCKOCTH, ABVX ILTOCKOCTeH, BBEC-
TU OCHOBHBIE METpHYEeCKHe IIOHATHA: PACCTOAHWE OT TOUKH
A0 IIJIOCKOCTH, PACCTOAHKE MEMAY IapajjesbHBIMH HJOCKO-
CTAMM, MEMAY MapaJNneJbHbIMHU OPAMOI M IJIOCKOCTBHIO, pac-
CTOAHUE MeKAY CKPEIUBAIIMMHUCA NPAMBIMH, YroJ MeXay
IIPAMON U MJAOCKOCTBIO, YOI MEXAY ABYMA IIJIOCKOCTAMM, U3Y-
YUTE CBOHCTBA IIPAMOYTOJBHOIO Hapajjenenuiena.

ITonaTHe meprneHAUKYAAPHOCTH U OCHOBAHHBIe HA HEM MeT-
pHUeCKMe MOHATUA (PacCTOAHMA, YIVIBI) CYLIECTREeHHO pacIlupa-
IOT KJIACC CTepeoMeTpPUUYecKUX 3ajad, IIOABJIAETCS MHOTO 3ajad
Ha BBIMHMCJIEHME, IHHPOKO KCIIOJB3YIOHIAX HM3BECTHbIE€ (PaxKThl U3
IJIaHUMEeTPUH.

4. MHOrorpaHHHKH

ITonsitTne muororpaumnuka. Ilpuama. Ilupamupa. IIpaBuib-
HbIe MHOTOTDAHHHKMH.

OcHOBHAA I eJb — MNO3HAKOMHTH YYAaIUXCA C OCHOB-
HbIMA BUJAMU MHOTOTPAaHHHMKOB (IIpu3Ma, NUpaMHLa, yCedeH-
Hasg IMUpaMuaa), ¢ qopmysioil Jijepa AJsi BHHIYKJIBIX MHOI'O-
I'PAHHUKOB, C IIPAaBHJIbHBIMMA MHOTOTPAHHUKAMH M 3JIEMEHTAMH
HX CHMMMETPHH,



C nByMA BHXAMH MHOIOTPAHHUKOB — TETPasgpOM U mapa-
JIQJIMUTICAOM — Yydaliuecs yyKe 3HaAaKOMBI. Teneps atu nped-
CTABJEeHHUA pacmiupsAroTcs. MHOTOrDAaHHHAK OlNpeneaseTcs KakK
IIOBEPXHOCTDL, COCTaBJeHHAdA U3 MHOTOYIOJIBHUKOER M OI'DAHU-
YHUBAOIIaAd HEKOTOpPOe reoMeTpUuYecKoe Tesno (ero Tojke Ha3bl-
BAIOT MHOTOTPaHHMKOM). B cBA3Hu ¢ 3TUM yTouHseTcd caMo IIO-
HATUE PEOMETPHYECKOTO TeJja, AJA Yero BBOAUTCH emnie PAajn
HOBLIX NMOHATHHU (PpaHUYHAasA ToOuKa QUTYypHl, BHYTPEHHASA TOU-
Ka U T. 1.). YCBOeHUe UX He ABJsAeTcA 00A3aTeJbHbIM I8 BCeX
yualnxced, MOKHO OPPAHUYUTHCA HATJISAAHBIM OpPeZCTABJICHM-
eM 0 MHOTOTDaHHHKAaX.

Hapady ¢ ¢popmyroil Iuaepa 6 amom pazdene codeprcumcs
maxice 00UM U3 BAPUAHMOE NPOCMPAHCMEBEHHOI meopembyl
ITugazopa, censzannslii ¢ mempaadpom, y KoOmMopozo 6ce NJaoc-
Kue yeabt npu o0HOU 8epuiune — npamvie. J[okazamenbemao
OCHOBAHO Ha gopmyae nRAOWAOU NPAMOYZOAbHOU Npoexuuu
MHOZOY2ONLbHUKA, KOMOPAA NPedsapumeibHo 6bi6o0umca.

9. IlosTopenue. Pemrenne 3amau



11 KNACC
CONEPXAHWUE OBYUYEHH!

1. BeKkTOphI B NPOCTPAHCTBE

ITousaTue BexTOpa B nNpocrpaHcTBe. ClIoXKeHUe X BEIUNTAHHE
BEKTOPOB. ¥YMHOKeHUe BeKTopa Ha uucjiao. KomnnamapHbBIe
BEKTOPEL.

OcHOBHASA ILedb — 3aKPENUTh H3IBECTHBLIC YYANIUMCH
M3 Kypca IJIAHNMETPHH CBeJeHUA 0 BeKTOpax U JeUCTBUAX Hal
HIIMHM, BBECTH MOHATHE KOMILJIAHADHBIX BEKTOPOB B IPOCTpAaH-
CTBE M PACCMOTPETE BOMPOC O Pa3NoKeHUN J1000Tr0 BeKTopa Ho
TPEM JAHHBIM HEKOMIIJIAHAPHLIM BeKTOpPaM.

OcHOBHEIE OIpeJeleHUA, OTHOCANMECA K JACUCTBHAM HAJ
BeKTOPAMH B IIPOCTPAHCTBE, BBOAATCH Tak Ke, Kag U 1A
BEeKTOPOB Ha MIocKoCTH, llosTomMy uU3JI0)KeHMe 3TOU UacTH
MaTepuaaa ABIAACTCA JOCTATOUHO CXKATBIM. DBoaee noapobHO
paccMaTpUBAKOTCA BOIPOCHI, XapaKTepHBbIE AJAA BEKTODOB B
IIPOCTPAHCTBE: KOMILIAHADHOCTL BEKTOPOB, IIPABUJIO IAapaJlie-
JemMunesa CHOMKEHUA TPeX HEeKOMIUIAHAPHBIX BEKTOPOB, pasJo-
JKeHHEe BEKTOpA II0 TPeM HEKOMILIAHADHEBIM BeKTODaM.

2. Meroa KOOpPAMHAT B TIpocTpaHcTBe. /IBHiKenna

KoopAUHATEI TOUKH H KOOpAMHATH BeKTOpa. CranxsapHOe
IIPON3BeeHNe BEKTOPOB. YpagHeHue naockocmu. JBHMKeHUA.
IlpeoGpasosarnue nododus.

OcuHoBHasa mneab — chHOpMHPOBATE YMEHHUE YYAILIUXCH
MIPUMEHATh BEKTOPHO-KOOPAMHATHBLINA MeTO/ K PeIleHnIo 3a1a4
HA BBIUUCJIEHNE YIVIOB MEKIY NPAMBIMHA U IIJIOCKOCTAMHA U Pac-
CTOSHHUM MEXXAY ABYMS TOYKAMHM, OT TOUKH [0 IIJTOCKOCTH.

Tlaruslf pasges ABIASETCS HENOCPEICTBEHHLBIM IIPOJOJINKe-
HUeM Ipeablaymero. BROAUTCA MOHATHE NPAMOYTIOJBRHON CH-
CTEéMB! KOOPAUHAT B IIPOCTPAHCTBE, AAIOTCH OIIPEACICHUSA KO-
OpPAYHAT TOYKHM H KOODAHMHAT BEKTOPAa, PacCMATPUBAIOTCA
OpOCTeHIINe 3ajadyd B KOOPAHMHATAX. 3aTeM BBOJUTCA CKa-
JSPHOE NpOou3BejleHNe BEeKTOPOB, KPATKO IePeUNCISIOTCSA €ro
ceoncTBa (De3 HOKasaTeNhCTBA, MMOCKOJBKY COOTBETCTBYIIOIINE
OJOKAa3aTeJbCcTRA OBIJIM B Kypce HJIAaHHMETDHH) U BBIBOAATCH
dopMyJibl /I BBIYHCACHUS VIJIOB MeXKAY JABYMsS NDPSAMBIMH,
Mex Ay npaMoil m naockocThio. JlaH TaxkiKe BBIBOJ YypaBHe-
HUA OJIOCKOCTH U (OPMYJBI PACCTOAHUA OT TOYKHU OO ILIOC-
KOCTH.

B koume pasjgena U3y4amOTCs JBUKEHUS B IIPOCTPAHCTBE:
IeHTPAaThbHAA CUMMETPUA, OCeBAdA CHMMeTPHUA, 3epKaJbHasd
cumMmerpus. KpoMe Toro, paccmorpeHo npeobpazoBaHue mouo-
Oms.




3. Ilunmuuap, KoHyc, WIap

IToustue nmunuuapa. Ilmomiagr IOBEePXHOCTH ITWJIHHJDA.
ITouaTue rouyca. Ilxomank MOBEePXHOCTH KOHYCA. ¥ CEUEHHBIN
xkouyc. Cdepa u map. ¥Ypasuenue cheprl. BaammMHoe pacnoso-
Kenue chepn! 1 naockocTu. KacarenbHas IJIOCKOCTE K cdepe.
Ilnomans cdepsnl.

OcHoBHAad I eJb — JaTh YYAI[UMCH CHCTeMATHUeCKUe
cBeJeHNA 00 OCHOBHEIX TeJaX M TIOBEPXHOCTAX BpAIllleHUA —
IIMAUHPE, KOHYCe, chepe, LUIape.

HayueHHe KpyraelxXx Tead (MUJIMHApPA, KOHYcCa, LIapa) M HX
IIOBepXHOCTell 3aBepillaeT 3HAKOMCTBO YYAIUXCA ¢ OCHOBHBIMU
IIPOCTPAHCTBEHHBIMHU (urypamin. BBOAATCH NOHATHA ITHJIHH]-
pPUYECKON ¥ KOHUYECKOW IIOBEepPXHOCTeH, IUAHMHApA, KOHYCA,
ycedeHHOTro KoHyca. C ITOMOHILI pPasBEPTOK ONPEAEIIAIOTCH
ILJIOIANM UX OOKOBBIX IIOBEPXHOCTEMH, BBIBOAATCA COOTBETCTBY-
e GopMyasl. 3aTeM AalOTCA onpefeleHuA cdepsl U mapa,
BBIBOANTCA YpaBHeHHe cepbl ¥ ¢ ero IMOMOINLIO HCCJIeIyeTCs
BOIIPOC O B3AHMMHOM PACIIOJIOMKEeHUU cepsb! u maockocTtu, 1lio-
manabk cepnl ONpefendgerca KaK Opejesl IOCJAeOBATEIEHOCTH
mIomaned OIMCAHHBIX OKoJio cdepbl MHOTOTPAHHUKOR TIPH
CTPEMIIEHUN K HYJK HAUOOJBOIEro pasmMepa KakJiod I'paHu.
B zagauax paccMaTpHUBAIOTCA PA3JIUYHBIe KOMOMHAIUM KpPYT-
JABIX Tell ¥ MHOTOTPAHHWKOB, B YACTHOCTH OIIMCAHHLIE M BIIU-
CAHHbI€ NMPU3Mbl U ITUPAMUIHI.

B Oannom pazdene uanoxeHbl makice 80npocsvl 0 83AUMHOM
PACRONONCHUU CPePbL U NPAMOILL, 0 CEHEHUAX UULUHIpULeCKOl
U KOHUYECKOIL nogepxHocmell pa3audiHbiMU NJAOCKOCMAMU.

4. O6bemMbl Tea

O6beM OpaAMOYroJbHOrO napajienennnena. O0beMbI Nps-
MOM OpU3MbLI ¥ HUIHHApa. Q0heMb! HAKJOHHOW MIPU3MBI, ITH-
paMuabl 1 Koryca, O6beMm mapa u naomaab chepri. O6beMbl
MI&POBOTO CerMeHTa, IHAPOBOrO CJ0sf U LIAPOBOIO CEeKTopAa.

OcHOBHASA e b — BBECTH NOHATHE 00beMa TeJia U BhIBe-
¢t GOpPMYABI A BLIYHCIEHNA 00beMOB OCHOBHBLIX MHOTOTDaH-
HUKOB M KPYIJIbIX T€JI, H3VYEHHbIX B KYypCe CTepeOMETPHU.

IousiTHe 00'BeMa TeJIa BBOAUTCSA AHAJOTHUYHO [TOHATHIO I1JI0-
AU INOCKON QUurypsl. POpMyINPyIOTCA OCHOBHBIE CBOMCTRA
00’beMOB 1 Ha HMX OCHOBe BBIBOANTCA Gopmyja obbeMa npi-
MOYTOJBHOTO MNapajijiesiennullea, a 3aTeM HOPAMoil NPHU3MBI U
nuiInHEApa. PopMysibl 00b€MOB APYIUX TeJ BLIBOJATCA C IIO-
MOIIILI0 MHTErPaIbHON (opMynbl. PopMmyna obbeMa Iapa He-
MoAbL3yeTesa AJNA BLIBOJAA (DOPMYJBI JIOHIAAU Cephl.

5. HerxoTopsie cCBeIeHHA U3 INTAHHMETPHH

Venot & ompe3rku, C6A3AHHBIC € OKPYNCHOCMbIO. Pewerue
mpeyzoronurxo8. Teopemor Menenan u Yesvt. Iaaunc, sunep-
fosa u napabona.

OcHoBHAS I €eJb — DACHIMPATL HU3BECTHBIC VUAINMCH
CBeJ€HHMA O IeOMeTPHUECKHX (PUrypaX HA INIOCKOCTHA: PaccMOT-



peTh pAn TeopeM 00 Yriaax ¥ OTpe3KaxX, CBA3ZAHHLIX C OKPYXHO-
CTBH), O BIIMCAHHLIX M OIMCAHHLIX UETHIPEeXYroJbHUKAX; BbIBE-
¢t HOPMYJIBI AJMA MeAMaHbI 1 OHMCCEeKTPHCHI TPEYIrOJBLHHKA, a
TaK:Ke GopMyJbl IIOIMAAN TPEYTOJbHUKA, UCIIONAB3YIOIIHE pa-
IUYCHI BOMCAHHON M OIIMCAHHOM OKPYXKHOCTEU; IIO3HAKOMHUTH
VUYAIHXCA ¢ TAKMME MHTEPECHLIMH O0GBEeKTAMH, KaK OKPYX-
HOCTL U IpaMaa Jiljaepa, ¢ treopeMaMu MeHenada u Yesnl, M,
HaKOHEeIl, JATh TeOMeTPpUUeCKe ONpefeleHNs aaanunca, rumnep-
Gonel, napaboNkl M BBIBECTH MX KAHOHHUYECKHE yPaBHEHHH.
Mayuenue 3THX TeopeM H GopMyJ Liesecoofpas3Ho COBMEC-
THTH C PACCMOTPEHNEM TeX HJIHA NHBLIX BOIIPOCOB CTEPEOMETPUHN:
® TeopeMbl 00 yrjax M OTpe3KaxX, CBA3AHHBIX C OKPYXHO-
CTBHIO, PACCMOTPETh Ipu uayueHnu Tembl «Cdepa u map»;

e pas3nnuHble (HOPMYJIBI, CBA3AHHLIE C TPEYTOJBHUKOM, —
IIpHY U3YYEHHH TeMbl « MHOrOTpaHHUKK», B HACTHOCTH, TEO-
pembl Menesas 1 YeBbl — B CBA3HU C 33J]a4aMH Ha IIOCTpOe-
H¥YEe CeUYeHUU MHOTOIPAHHUKOR;

¢ CBeJicHUA 00 siaumce, runepboie M mapadose NCIOJIbB30BATh
IIPY PAcCMOTPEHHH CEYSHHI IUJIWMHAPWYECKON U KOHHKUe-
CKOM TIOBEePXHOCTEH,
6. O0ofmawinee NOBTOPEHUE

TemaTnueckoe miiannposanne 10 kiaace
AuireOpa u Hayasa aHaau3a (44 B Heaes10, Becero 1364)

Bcero gacos
Ne Tema pabor

I IToBTOpenune kypca 7-9 kiaccon 4

1.MHOXecTBa 2

2.Jloruka 2

Anzeopa

I Jeaumoctb 12 1

N

3.Ilonarue nenmumoctu. JIemuMoCcTs CyMMBI 1
POU3BEACHUS

4.]JleneHue ¢ 0OCTaTKOM

5.ITpu3HaKu JeTUMOCTH

6.CpaBHeHUs

7.Perienue ypaBHEHHH B LENbIX YACITAX
8.Ypok 0000IIeHNS U CHCTeMAaTHU3alN 3HAHUH
9.KonrtposabHas padora Ne 1

P FEPDNDNDNDDN

[N
~
[EEY

1l | Muoroujiennl. Anrefpanyeckue ypaBHeHHs.

10.MHoOTO4IEHBI OT OAHOTO TIEPEMEHHOTO
11.Cxema I'opHepa

12. Muorounen P (X) u ero kopesb. Teopema
bezy

13.Anrebpanueckoe ypaBHEHHUE.

14. CnenctBus u3 reopemsl besy
15.Pemenune anredpandeckux ypaBHEHHMA

WER R RPN

KoHTponbHbIX




pa3I0KEeHNUEM Ha MHOXKUTEIH

JlenuMocTh IBy4JIEHOB XM + am Ha X &+ a
16.CummeTpruecKre MHOTOYJICHBI
17.MHOrowieHsl OT HECKOJIbKHUX IEPEMEHHBIX
18.®DopmyIibl COKpAIIEHHOTO YMHOKEHUS JISI
crapmux creneHeid. bunom Herotona
19.Cucrembl ypaBHEHHI

20.Ypox 0000MIeHNS 1 CUCTEMATH3AIUH 3HAHHIA
21.KonTtposbHas pabota No 2

[EEN

CreneHb ¢ JeHCTBUTEIbLHBIM MMOKA3aTeIeM.

11

22.JleficTBUTEIbHBIC YKCIA

BeckoneuHo yObIBaromasi reoMeTpuiecKast
nporpeccust

23.Apudmernyeckuii KOpeHb HATypaJIbHOM
CTETEeHH

24.CreneHb ¢ pallMOHAIBHBIM U
NEHCTBUTENBHBIM MTOKa3aTeIsIMU

25.Ypok 00001IeHUsT M CHCTEMaTU3alluy 3HAaHUT
26.KontponbHas pabota Ne 3

[EEN

e

CreneHHas pyHKUMA .

=
(o))

27.CrenenHas ¢pyHKIM, €€ CBOMCTBA U rpaduk
28.B3anmuo obpatabie GyHKIMH. CroxHas
byHKIISA

29. Ipobno-nrHerHas QyHKIUSI

30. PaBHOCHIIbHBIE YpAaBHEHMSI 1 HEPAaBEHCTBA
31.HppanuoHanbHbIe ypaBHEHUS
32.MppaurioHanbHble HEPABEHCTBA

33.Ypok 00001IeHHs U CUCTeMAaTH3allUK 3HAHUI
34.KonTtponbHas pabota Ne 4

P RPPFRPOWEFEWW

Ioka3arenbHass pyHKUMS.

|
|

35.1TokazatenbHas QpyHKIUS, €€ CBOMCTBA U
rpaduk

36. Iloka3aTenbHbIe ypaBHEHHUS

37 Iloka3zaTenbHbIC HEPABEHCTBA

38. CucTtembl IOKa3aTENIbHBIX YPABHEHUN U
HEPABEHCTB

39.Ypoxk 0000MIeHNS U CUCTEMATH3AI[UH 3HAHHIA
40.KontpomnpHas padota Ne 5

N

P P DNDNW

Jlorapudmuueckas pyHKuus.

41 .Jlorapumel

42.CpoticTBa JIorapuhMoB

43.]lecsiTUuHBIE U HATYpaJIbHBIE JIOTAPU(MBIL.
®dopmyna nepexoaa

44 Jlorapupmuueckas pyHKLUs, €€ CBOWCTBA U
rpaduk

45 JlorapuMudeckue ypaBHEHUs
46.Jlorapudmudeckue HepaBEeHCTBA

47.Ypok 000011IeHNS U CHCTeMAaTU3alluy 3HAHUN
48.KonTponbHas padota Ne 6

N [COJN \S I \ S ]

= 0WwWw

Tpuronomerpuuyeckue Gopmyabl

24

49.Pagnannas Mepa yria




50. [ToBOpOT TOYKM BOKPYT Hayajia KOOPJAUHAT
51.0npenenenne cuHyca, KOCUHyca U TaHI'€HCa
yria

52.3Haku cuHyca, KOCUHYCa U TaHI€HCa
53.3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM U
TAHI'€HCOM OJJHOTO U TOTO XK€ yIJia

54. TpUroHOMETPUYECKHUE TOXKIECTBA
55.Cunyc, KOCHUHYC ¥ TaHT€HC YIJIOB a U —a

56. @opMyIIbl CIIOKEHUS

57.Cunyc, KOCUHYC ¥ TaHT€HC IBOMHOTO yria
58.CuHycC, KOCUHYC U TAaHT'€HC TTOJIOBUHHOIO
yria

59.®opmyiibl IPUBEACHUS

60. CymMa 1 pa3HOCTb CUHYCOB.

CymMa 1 pa3HOCTh KOCHHYCOB
61.ITpousBeieHUEe CHHYCOB U KOCHHYCOB
62.Ypok 00001IeHHs U CUCTEeMATH3allu1 3HAHUI
63.KonTponsHas padota Ne 7

N P P, Wk Ww N N

N

T

TpI/IFOHOMeTpI/I‘leCKI/Ie YPaBHCHHUA.

64.YpaBHeHue cos X = a

65. YpaBHenwue sin X = a

66YpaBHeHue tg X = a
67.TpuroHoMeTpuIeCKUE YPaBHCHHUSI,
cBoasiuecs K anredbpandyeckum. OHOPOIHBIE
ypaBHECHUS

67.MeTtozpl 3aMeHbI HEU3BECTHOTO U
pa3oKeHUsT Ha MHOXHUTETH. MeTo T OIICHKU
JIEBOU U MPABOM 4acCTel TPUTOHOMETPUYECKOTO
ypaBHECHUS

68.CuctemMbl TPUTOHOMETPUUYECKUX YPAaBHEHUIMA
69.TpuroHomeTpruIecKue HEpaBEHCTBA
70.Ypok 0000IIEHHS U CUCTEMATH3AI[UH 3HAHHIA
71.KontponbHas pabora Ne 8

AN WW

10

IToBTOpEeHME

WL FPDNDN

Hroro

136

I'eomempus (2u 6 neodenio, 6ceco 68u)

HCKOTopre CBCICHUA U3 IVIAHUMETPHH

12

1.Yrnb1 u oTpe3Kku, CBSI3aHHbIE C OKPYKHOCTBIO
2.Pemienue TpeyroiibHUKOB

3.Teopembl MeHenas 1 YeBbl

4. 9nnuric, runepOosa u nmapadosua

BBenenue

winNnND B~ DS

IapanieJbHOCTh NPAMBIX H IJIOCKOCTEH

1.TTapamiensHOCTh MPSMBIX, IPSIMOH 1
TUIOCKOCTH.

2.B3anMHO€ pacnoyoKeHne IPSIMbIX B
IPOCTPAHCTBE. YTOJI MEXIY MPSIMBIMH.
3.KontpomnsHas pabdora 1.1(20MuH)
4.1TapaynenbHOCTh MIIOCKOCTEN
5.Terpasrap u napayienenumnes
6.Konrposnbnas padora 1.2

A DS

N G S}




3aueT Nel

IlepneHAUKYAAPHOCTH NPAMBIX U IJIOCKOCTEH

17

1.IlepnieHIUKyIAPHOCTD IPSIMOM U TNIOCKOCTH.
2 IlepnieHIUKYISAp U HAKJIOHHBIE. YTOJI MEXIY
IPSIMOYU U TUIOCKOCTBIO.

3.AByrpannsiii yrou. IlepneHuKyasspHOCTb
IJIOCKOCTEN

4.KontpospHas pabota 2.1

3auer Ne2

[EEN

MHOrorpaHHuKHU

1.ITonsitue MHOTOrpaHHuKa. [Tpu3ma.
2 Ilupammuna.

3.IIpaBuibHBIE MHOTOTPAHHUKH.
4.KontposnpHas pabora 3.1

3auer Ne3

3aki0unTeIbHOE IOBTOPEHNE Kypca
reomerpuu 3a 10 kiaace

DL, FP O~ W

NTOI'O

68

TemaTnueckoe nmiiannposanue 11 kiaace

AuireOpa u Hayasa aHaau3a (44 B Heaes10, Beero 1364)

Tema

Bcero yacos

KonTposbhbix
pabor

Tpuronomerpuyeckue pyHKuuu

19

1

1.0O6nacTh onpeneneHuss 1 MHOKECTBO 3HAUCHHI
TPUTOHOMETPUUYECKUX (YHKLUI

2.YETHOCTh, HEYETHOCTD, IEPUOIUIHOCTh
TPUTOHOMETPUUYECKUX (YHKLUH

3.CBoiicTBO QyHKIMH Y = COS X U €€ rpaduk
4.CaoiicTBO (yHKIHH Y = SiN X U €€ rpaduk
5.CsoiictBa u rpaduku GyHKIUHR Y =tgXuy =
ctg x

6.00paTHble TPUrOHOMETpHUUYECKHE (PYHKIIUU
7.Ypok 00600111eHNs U CHCTeMaTU3alluy 3HaHUH
8. Kontposbnas pabora No 1

N WWwWwWwWwN

=N W

IIpou3BoaHas M ee reOMETPHYECKHH CMBICJI

N
N

1.ITpenen nmocnenoBaTeIbHOCTH

2. llpenen pyHKIUU

3. HenpepbIBHOCTH GYHKIIUN

4. OnpeneneHune NpoU3BOIHON

5. IlpaBuna auddepeHnupoBanus

6. IIpousBoHast CTENEHHON (PYHKIIUU

7. IlponsBoHas >eMeHTapHbIX QYHKIUH
8.'eomMeTpryecKuii CMBICT MPOU3BOIHON
9.Ypox 000011eHNs U CUCTeMaTH3allMK 3HAHUHT
10.KonTponbHas pabota Ne 2

P NDNWWNWDNEFEDNDW

IIpumMeHeHre NPOU3BOAHOM K MCCJIE0BAHUIO
GyHKuMi

[ERY
»

1.Bo3pacranue u yobiBaHue GyHKIIHH
2.9KkcTpeMyMbl GYHKIUU
3.Haubomnpiiee n HaMeHbllIee 3HAYCHHUSI

N DN




byHKIUA

4. IIpou3BoaHAS BTOPOTO MOPSAKA, BHITYKIOCTh 2
Y TOYKH Tiepernda

5. Iloctpoenue rpadukoB GpyHKIUH 4
6.Ypok 00001ICHUS U CUCTEeMaTU3allMK 3HAHUT 2
7.KonTtponpHas pabora Ne 3 1
IlepBooOpa3Hasi U MHTErpaJ 15
1.IlepBooOpaznas 2
2. [IpaBusna HaXOXKEHUS TEPBOOOPA3HBIX 2
3. Ilomaap KPpUBOIMHEWHON TpaNeIHH. 3
WuTerpain u ero BeIYUCICHUE

4.Beramciienue miomasaei Guryp ¢ moMoOIIbio 3
MHTETPaJIoB

5.IlpumeHeHne HHTETPaJIOB ISl PELICHUS 1
buznyeckux 3ama4y

6.ITpocretimme qudepeHnnanbHble ypaBHEHHS 1
7.Ypok 00001ICHUS M CUCTEeMaTU3alMK 3HAHUT 2
8.KonTpomnpnas pabora Ne 4 1
KomOunaTopuka 13
1.Maremarnyeckasi MHIYKIIHSI 2
2.IIpaBuiio mpou3BEACHUS. 2
Pa3mernienus ¢ mMOBTOPEHUSIMU 2
3. IlepectanoBKHM 1
4. PazmemieHus 0e3 MOBTOPEHUIA 3
5.Coueranms 6e3 moBTopeHui 1 OuHOM HbroTOHA 1
6.Coueranust ¢ TOBTOPEHHUSIMA 1
7.Ypok 0000111eHNs U CHCTeMaTU3alluy 3HaHU ! 1
8.Konrponpnas padora Ne 5

DJIEeMEHThI TEOPHH BEPOATHOCTEH 11
1.BeposaTHOCTH COOBITHS 2
2.CnoxeHue BEpOATHOCTEN 2
3.YcnoBHas BEpOATHOCTb. 1
HezaBucuMocTs coObITHI

4.BeposSsTHOCTh IPOU3BEICHUST HE3aBUCUMBIX 3
COOBITHI

5.®opmyna beprymimn 1
6.Ypok 0000111eHNs U CUCTeMaTU3aluy 3HaHU ! 1
7.KontponbHas padorta No 6 1
KommiekcHbie uncna 14
1.Onpenenenune KOMIJIEKCHBIX uncen. CiaoxeHne 2
¥ YMHOXKCHHE KOMIUICKCHBIX YHCEI

2. KomrekcHo conpspk€HHBIC yrcia. Moaymb 3
KOMIUTEKCHOTO yrciia. Omneparuy BEIYUTaHHS 1

JIEJICHUS

3. 'eomeTpuyeckas HHTEpIIpeTaLUs 2
KOMIUIEKCHOTO YHCIIa

4.Tpuronomerpuueckas (popma KOMITJIEKCHOTO 1
qrcna

SYMHOXKEHNE U IeIeHNE KOMITJICKCHBIX YHCEI, 2
3aMMCAaHHBIX B TPUTOHOMETPUUYECKON opme.

®opmyna Myaspa

6.KBaspaTHOE ypaBHEHUE C KOMIIJIEKCHBIM 1




HCHU3BCCTHBIM

7.113Bne4eHrEe KOPHS U3 KOMILIEKCHOT'O YUCIIa. 1
AnreGpanyeckue ypaBHEHUS

8.Ypok 000011eHUsI M cCHCTEMaTH3aI[uy 3HAHUIT 1
9.KontponbHas padota No 7 1
HTorosoe noBTopenune 26
Htoro 136

TI'eomempus (2u 6 neodenio, 6cezo 68u)

BekTopsl B mpocTpaHcTBe 6
1.ITonsiTHe BEKTOpa B MIPOCTPAHCTBE. 1
2.CrokeHre U BBIYUTaHHE BEKTOPOB. 2

YMHOKEHUE BEKTOPA HA YUCIIO.
3.KommnanapHbie BEKTOPBI.
4.3ayet No4

MeTox KOOPAHHAT B MPOCTPAHCTBE

1.KoopauHaThl TOYKH ¥ KOOPIMHATHI BEKTOPA
2.CKaJsipHOE MTPOU3BEICHNUE BEKTOPOB
3.KonTponsHas padora Ne5.1

4.3ayeT No5

IuauHap, KOHYC, HIAP

1.Hunusap

2.Konyc

3.Cepa

4.KontponbHas padora Ne6.1
5.3aueTNe6

O0BeMBI Te

1.06BeM NpsAMOYTOIBHOTO Mapajuleenune1a
2.06beM npsAMON IPU3MBI U IIHIIMHIpA
3.00beM HaKJIOHHOW PU3MbI, TUPAMUIBI U
KOHYCa

4.00beM miapa 1 miomaab chepsl
5.KontponbHas pabora Ne7.1

6.3ager Ne7

= = =
PRroanwQrRreryrwGgRrRrNOGIEN

3aKI04nTeIbHOE NIOBTOPEHUE NIPH 14
MOJAr0TOBKE K HTOTOBOW aTTEeCTAI[UH 1O

reoMeTpUH

NTOTI'O 68




