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HopmatuBHoe obecnieuenune

PaGouass mporpamma mno wmaremaruke Ha 2019-2020 yueOHBIN TOHM ISt
oOyyaromuxcs 9 Ki1accoB pazpaboTaHa Ha OCHOBE CJIECAYIOMHNX JOKYMEHTOB:

1.

2.

4.

®denepanbHoro 3akona 06 oopazoBanuu PO ot No 273 @3 or 29.12.12 (B

NEeHUCTBYIONICH pelaKInn).

®enepanbHoro I'ocynapcTBeHHOro  00pa30BaTEIBLHOIO CTaHJapTa
OCHOBHOT'O oO1ero o0Opa3oBaHus, YTBEP>KIEHHOTO MPUKA30M
MunucrtepctBa oo6pasoBanus 1 Hayku P® ot 17.12.2010 roga 3a Nel897 (B
NENUCTBYIONICH peaKkInn);

[IpumepHOl OCHOBHOHM 00pa3oBaTeNIbHONM MPOrpaMMbl OCHOBHOT'O OOILETO
oOpa3zoBaHus,  OAOOpeHHOW  peuieHueM  (enepanbHOro  y4eOHO-

METOANYECKOro OOBEIUHEHUSI Mo o0IeMy oOpa3oBaHUIO (IIPOTOKON OT 8
ampesst 2015 r. 3a Nel/15);

OcHOBHO# 00pa30BaTeIbHON MPOTPAaMMBI OCHOBHOTO 00IIero odpa3oBaHUs
MBOY Ilpuapryunckas COILI (5-9 ki)

JlanHast nmporpamma ocHoBbiBaeTcs Ha YMK u yueOnmka: Anrebpa, 9 kiacc:
yuebnuk. [.K. Mypasun, O.B. Mypasuna. — 3-e uznanue, [dpoda, 2016 r u
I'eometpus, 7 — 9: Yueb. mis obmeoOpazosar. yupexaenuid/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomiies u np. — M.: IIpocsenienue, 2013

Ha N3YyUCHUU MATCMATHUKU B 9 knacce BBIACIIACTCA 5 4acoB B HCIOCIIO: 3 Ha

u3ydeHue aiareOppl W 2 Yaca Ha W3y4YeHHE TeoMeTpud. I[IpoMexyTodHas
aTTecTals TPOBOIUTCS B (OpME TECTOB, KOHTPOJIBHBIX M  CaMOCTOSITEIBHBIX
paboT, 3a4€ToB.

N3yuenue anreOpsl B 9 Ki1acce Ha CTYNIEHH OCHOBHOTO OOIIETO 00pa3oBaHUs

HaIIpaBJICHO Ha JOCTI)KCHUE CIACAYIOIINX yeleil:

OBJIA/ICHHE CUCTEMON MATEeMATHYECKUX 3HAHUU U

yMeHMi#, HEOOXOIUMBIX JJIsI IPUMEHEHHUS B IPAKTUUECKOW IEeSTEIHHOCTH,
U3YUYEHUS CMEKHBIX TUCIMIUIMH, TIPOI0JDKCHHS 00pa30oBaHus,
HHTEJJIEKTyaJIbHOE pa3BUTHE, HOPMUPOBAHHE KAYECTB JIMYHOCTH,
HEOOXOAUMBIX UEJIOBEKY JIJIS IIOTHOIICHHOM KU3HU B COBPEMEHHOM
001IecTBe, CBOMCTBEHHBIX MAaTEMATHUYSCKOM JICSITEIIBHOCTH: ICHOCTH U
TOYHOCTH MBICJIH, KPUTUYHOCTH MBIIIJICHUS, UHTYULIMH, JIOTHYECKOTO
MBIIJICHUS, S3JIEMEHTOB aITOPUTMUYECKON KYJIbTYPbI, MPOCTPAHCTBEHHBIX
peACTaBICHUN, CIIOCOOHOCTH K MPEOIOJIECHUIO TPYIHOCTEM;
¢bopmMupoBanue npeacTaBjieHn 00 UASIX U METOIaX MATEeMaTUKHU Kak
YHHUBEPCAITBHOTO SA3bIKa HAYKH U TEXHUKH, CPEACTBA MOJICITUPOBAHUS
SIBIICHUW W TTPOLIECCOB;

BOCIIMTAHUE KYJbTYPhI IMYHOCTH, OTHOIICHUS] K MATEMATUKE KaK K 4aCTHU
0011IeYeTOBEYECKOMN KYJIbTYPhI, UTPAIOIIECH 0COOYIO POJIh B OOIIIECTBEHHOM
pa3BUTHH.

3aoauu Kypca anzedoput 01 00CMUNCEHUSA NOCMABTIEHHBIX Uelell:
- JIOCTHIKEHHUE BBIMTYCKHUKAMH TUIAHUPYEMBIX DPE3YJIbTATOB: 3HAHWM, YMEHHH,



HAaBBIKOB, KOMIIETEHIMHA W KOMIIETEHTHOCTEW, ONPEAENSEMBIX JINYHOCTHBIMH,
CEMEHHBbIMH, OOIIECTBEHHbIMU, TOCYJApPCTBEHHBIMM MNOTPEOHOCTSIMU U
BO3MOKHOCTSIMH 00YYaroIerocs CpeIHEro HIKOJIBHOr0 BO3pacTa,

- CTAHOBJICHHE M Pa3BUTHE JIMYHOCTU OOYy4alOUIerocsi B €€ CaMOOBITHOCTH,
YHUKAJIBHOCTH, HEIOBTOPUMOCTH.

N3yuenune reomeTpuu B 9 Kilacce Ha CTYIIEHH OCHOBHOT'O OOIIIETO
00pa30BaHUs HAIIPABIICHO HA JOCTUKEHHE CIENYIOIIUX OCHOBHBIX Yeneil:

e pa3BUBATh IPOCTPAHCTBEHHOE MBIIIJIEHUE U MATEMAaTHYECKYIO
KynbTypy,

e YYHTH SICHO U TOYHO U3JIaraTh CBOU MBICIIH;

o (opmupoBaTh KauecTBa JIMYHOCTH HEOOXOUMBIE YETIOBEKY B
MOBCEJHEBHOM JKMU3HU: YMEHHE MPEO0I0I€BATh TPYJHOCTH, TOBOJAUTH
HAyaToe JIEJI0 /10 KOHIIA;

e TIOMOYb NMPUOOPECTH OMBIT UCCIETOBATEIHCKON PAOOTHI.

3aoauu ooyuenusn:

- HAYYHUTb MOJIb30BATHCS T€OMETPUUYCCKHUM SI3BIKOM JIJISI OTIUCAHUS TIPEMETOB;

- Ha4aTh U3y4CHUE MHOTOYTOJIbHUKOB M KX CBOMCTB, HAYYUTh HAXOJIUTh HX
TUTONIA/IH;

-BBECTH TIOHSATHE BEKTOPA, CYMMbI BEKTOPOB, PA3HOCTH U MPOU3BEICHUS BEKTOPA
Ha YHCIIO;

-BBECTH TEOPEMBI CHHYCOB, KOCHHYCOB M YYUTh IPUMEHITh HMX MPHU PELICHUU
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;

-BBECTH TIOHSITHS JIBW)KCHHUS,

Ilnannpyembie pe3yabTaThl OCBOCHUSI Y4eOHOI0 peaMeTa
Jluunocmmuule pe3yibmamsi 0C80€eHUs YUeOHO20 KYPCa:

1. Poccuiickas rpaxaaHcKasi MACHTUYHOCTD (MaTPUOTU3M, YBAXKEHHUE K
OTteuecTBy, K MPONUIOMY U HACTOAILIEMY MHOTOHAIIMOHAIBHOTO Hapoaa
Poccun, 4yBCTBO OTBETCTBEHHOCTH U JoJira nepea PoauHoi,
naeHTH(UKANKS ce0s B KauecTBe rpakaanuaa Poccun).

2. T'oTOBHOCTH M CTIOCOOHOCTH OOYYAIOIINXCS K CAMOPA3BUTHIO U
caMm000pa30BaHUIO0 HA OCHOBE MOTHUBAIIMH K OOYYCHHIO U TIO3HAHUIO;
TOTOBHOCTH M CTIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO
JNajabHEeNel HHIUBUAYAIbHON TpaeKTopuu 00pa3oBaHus Ha 0asze
OPUEHTHPOBKHU B MUpe npodeccuit u mpoPpecCuOHaANbHBIX NPEANOYTEHUM, C
Y4€TOM YCTOMYUBBIX TO3HABATEIbHBIX HHTEPECOB.

3. CdhopMupOBaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUCHUIO;
YBaXXUTEIBHOTO OTHOIIEHUS K TPYAY.



4. Oco3HaHHOE, YBAXKUTENBHOE U 10OPOKENATEILHOE OTHOLIEHHUE K JPYTOMY
4eJI0OBEKY, €r0 MHEHUIO. | 0OTOBHOCTB U CIIOCOOHOCTH BECTH JUAJIOT €
JOPYTUMH JIFOABMH U IOCTUTaTh B HEM B3aMMOIIOHUMAaHUSI.

Memanpeomemnule pesynrbmamsl 0C80eHUs Y4eOHO20 KYpCa.:

B cootBercTBUn ®I'OC OOOQO BBIIEIAIOTCS TPU IPYIIBI YHUBEPCATBHBIX
y4eOHBIX ACHCTBUMN: PETryISITUBHBIE, I03HABATEIbHbIE, KOMMYHUKATUBHbBIE

PeryastuBubie YY /|

1. YMeHue caMoCTOsATEIHHO ONPEICTATh eI 00yUeHHUs, CTABUTh U
(dbopMyTHpOBaTh HOBBIC 3aJ]a4M B y4eO€ M IO3HABATCIIBHOMN JACATEIBHOCTH,
pa3BHBATh MOTHBBI U MHTEPECHI CBOCH MTO3HABATEIIBHON JICATCIIBHOCTH.
OOyuaronuics CMOXKeT:

* aHAJIM3MPOBATH CYIICCTBYIONINE U TUIAHUPOBATH Oy IyIIHe 00pa30oBaTeIbHBIC
PE3YJIBTATHI;

- IICHTU(HUIIMPOBATH COOCTBEHHBIE TTPOOJIEMBI M OIIPEICIIATH TJIABHYIO
npooemMy;

* BBIJIBUTATh BEPCHH PEIICHUS MTPOOIEMBbI, POPMYIUPOBATH THITOTE3HI,
IIPEIBOCXUIINATh KOHCUHBIN Pe3yJIbTaT;

* CTaBUTD LIEJb JACSATEIBHOCTH HA OCHOBE OIPEIENIEHHON Mpo0ieMbl U
CYILIECTBYIOUIUX BO3MOKHOCTEH;

- popMynMpoBaTh Y4eOHBIE 3a/1a4 KaK IIard JOCTUKEHUS MTOCTABICHHON 1EIH
NeSITEebHOCTH;

- 000CHOBBIBATH 1€JIE€BbIE OPUEHTUPHI U IPUOPUTETHI CCHUTKAMH Ha IIEHHOCTH,
yKa3blBas © 00OCHOBBIBAs JIOTUYECKYIO MOCIIEI0BATEILHOCTD 11aT0B.

2. YMeHHe caMOCTOSITENIbHO TUIAHUPOBATD MTyTH IOCTHXKEHUS 1I€JIeH, B TOM YHCIIe
aJbTEpPHATUBHBIC, OCO3HAHHO BHIOMpATh Hanbosee 3 PEeKTUBHBIC CITIOCOOBI
penieHus y4eOHbIX U MO3HABaTEIbHBIX 3a7a4. OOy4aromMiicss CMOXKET:

* OIpPEIeNATh HEOOXOAMMbIE JICHCTBUS B COOTBETCTBUU C yUEOHOU U

MO03HABATEIBLHOM 3a7]a4€i U COCTABIISITh AITOPUTM UX BBITTOJTHEHUS;

- 000CHOBBIBATh U OCYIIECTBISATH BEIOOP Hanbomee 3 (HEKTUBHBIX CITIOCOOOB
penieHus y4eOHbBIX U MO3HABATEIBHBIX 337124,

* OTIPEIENATE/HAXOAUTh, B TOM YHCIIC U3 MPEI0KEHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJIHCHUS YICOHOM M MMO3HABATEIIBHOM 3a1a4H;

* BBICTpanBaTh KU3HCHHBIE TUTAHBI HA KPATKOCPOUHOE OyayIiee (3asBIsATh
IIEJICBbIC OPUEHTHPHI, CTABUTH aJICKBATHBIC UM 3aJIa4M M MpeJiarath ASHCTBUS,
yKa3bIBast © 000CHOBBIBAS JIOTUYECKYIO MTOCIIEI0BATEIHHOCTD IIATOB);

* BBIOMpATh U3 MPEIJIOKCHHBIX BAPHAHTOB M CAMOCTOSITEIPHO UCKATh
CpEeICTBa/peCcypChl A PEIICHUS 3a1a4r/ TOCTHKCHHUS TICIIH;

* COCTaBJIATh TUTAH PEIICHUS TPOOIeMBbI (BBITIOTHEHUS MMPOCSKTA, TPOBEICHUS
UCCIIEIOBAHUSA );

* OTIPEICIATh MOTCHITHAIBHBIC 3aTPYAHCHHS TIPU PEIICHUH YIeOHOH 1
MMO3HABATEILHOM 3a]]a4¥ ¥ HAXOJIUTh CPEICTBA JIJISI UX YCTPAHCHMUS;



* OIIUCBHIBATh CBOM OMBIT, OOPMIISIS €ro Ui epefadyu IpYruM JIIOAsIM B BUIE
TEXHOJIOTUHU PEIICHUs MPAKTUYECKUX 3a/1a4 ONPEIEICHHOT0 Kilacca;

* INTAHUPOBATh U KOPPEKTUPOBATH CBOKO MHIMBUIYAIbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMH pe3ybTaTaMH,
OCYIIECTBIISITh KOHTPOJIb CBOEH JIEATEILHOCTH B MPOLIECCE TOCTUKEHUS
pe3ysbTaTa, ONpenessaTh COCOObl IEUCTBUM B paMKaX MPeasIOKEHHBIX YCIOBUN U
TpeOOBaHU, KOPPEKTUPOBATH CBOU JIEUCTBUSI B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTYyalE.

OOyuaronuics CMOXKeT:

* OIPeIeIATh COBMECTHO C MEIaroroM U CBEPCTHUKAMU KPUTEPUH TIIAHUPYEMbBIX
PE3yNbTATOB U KPUTEPUU OLICHKU CBOEH yueOHO e TebHOCTH;

* CUCTEMAaTHU3UPOBATh (B TOM YHUCJIE BEIOMPATH MPUOPUTETHHIC) KPUTEPUH
IUTAHUPYEMBIX PE3YJIbTaTOB U OLICHKU CBOEH JESATENbHOCTH;

* OTOMPATh UHCTPYMEHTHI JJISI OLIEHUBAHUS CBOEH JIEATEIbHOCTH, OCYIIECTBISATh
CaMOKOHTPOJIb CBOEH JIEATEIbHOCTH B paMKax MPEJIOKEHHBIX YCIOBUH U
TpeOOBaHUI;

* OLICHUBATDH CBOIO JICATEILHOCTD, APIYMEHTUPYSI IPUUUHBI JIOCTHKEHUS WITH
OTCYTCTBUS IJITAHUPYEMOT'O PE3YJIbTATA;

* HAXOJIUTh TOCTATOYHBIE CPECTBA JJIs BHIIIOJHEHHS YYEOHBIX IEHUCTBUI B
U3MEHSIIOIIEICS CUTYalluy W/ UK TIPU OTCYTCTBUU TUIAHUPYEMOTO PE3yJIbTaTa;

- paboTas 1o CBOEMY IJIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO IESITEIbHOCTH Ha
OCHOBE aHaJIM3a U3MEHEHUI CUTyalluu JJIS TTOJTYYEHHU 3aIlJIJaHUPOBAaHHBIX
XapaKTepUCTUK MPOAYKTa/pe3yIbTata;

* YCTaHABJIMBATH CBSA3b MEXKIY MOJYYEHHBIMU XapaKTEPUCTUKAMHU MPOAYKTA U
XapaKTEpUCTUKAMU MPOLECCA NEATEIBHOCTH U MO 3aBEPUICHUHN IEATEIIbHOCTH
npeasiaraTb U3MEHEHHE XapaKTEPUCTUK Mpoliecca JJIsl HOJyUYEeHHS yIIyUIIEHHbIX
XapaKTEPUCTUK TIPOIYKTA;

* CBEpATh CBOU JIEUCTBUSA C LIETBIO U, TPU HEOOXOJUMOCTH, UCTIPABIISATH

OIINOKHA CaMOCTOSITEIIBHO.

4. YMeHue OleHUBaTh MPaBUILHOCTH BHITIOJHEHUS yUeOHOM 3a1a41, COOCTBEHHBIC
BO3MOKHOCTH €€ perieHus. OOyyarouuiicss CMOXeT:

* OTMIPEIENATh KPUTEPUH MPABMIBHOCTU (KOPPEKTHOCTH) BHITIOTHEHUS YIeOHOM
3a/1a4u;

* aHAJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO
UHCTPYMEHTApUs JIJ1s1 BHIIIOTHEHUSI Y4eOHO 3a/1auu;

* CBOOOJTHO TIOJIB30BATHCS BEIPAOOTAHHBIMHA KPUTEPUSIMH OIIEHKH U CAMOOIICHKH,
UCXOJS U3 LEIU U UMEIOUIUXCS CPEJCTB, Pa3inyas pe3ysbTaT U CIIoCOObI
JICUCTBUM;

* OIIEHWBAThH MPOIYKT CBOCH JEATEIHHOCTH IO 33JJaHHBIM W/WJIH CAMOCTOSITEIIHBHO
OMPE/ICICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO IS TEIBHOCTH;

- 000CHOBBIBATH JIOCTUKUMOCTD 11€JIM BBIOPAHHBIM CIIOCOOOM HA OCHOBE OIIEHKH
CBOMX BHYTPEHHUX PECYPCOB U JIOCTYIHBIX BHEUIHUX PECYPCOB;

- (PMKCUPOBATh U aHAJU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX
pE3yJIbTATOB.



5. BnageHue ocHOBaMU CaMOKOHTPOJISA, CAMOOLICHKU, IPUHATHUSA PELLICHUN U
OCYIIECTBJICHUS] OCO3HAHHOT'O BhIOOpA B Y4EOHOU U MTO3HABATEIHHOM.
OO0yuaronuics CMOXKeT:

- HaOJIIOAaTh ¥ aHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO
JESTeNbHOCTD U ACSITETFHOCTh APYTUX 00YUAIOIINXCS B TIPOIECCEe
B3aHMOTIPOBEPKHU;

* COOTHOCHTD pealibHbIC U TUTAHUPYEMBIE Pe3yIbTaThl HHAUBUAYaTbHON
o0pa3oBaTeIbHON ACITEIFHOCTH U I€TIaTh BBIBOBI;

- MPUHUMATH PEIlIeHNe B yYeOHOM CUTyalliy M HECTH 33 HETO OTBETCTBEHHOCTH;

* CaMOCTOSITEIFHO OTPEIETSATh MPUYNHBI CBOETO YCIIeXa UM HEeycTeXa U
HaXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYallMU HEYCIIEXa;

* PETPOCTIEKTHUBHO OMPEEINATh, KaKUe JCHCTBHS M0 PEIICHUIO Y4eOHOI

3aJ1a4M WM TMapaMeTphl TUX ACHCTBUIA MPUBEIH K MOJYICHHUIO UMEIOIIETOCS
NpOAyKTa yueOHOU JAESITENbHOCTH;

* IEMOHCTPHPOBATH MPUEMBI PETYIIAINH ICUXO(QU3HOTOTHISCKHUX/
OMOIMOHAILHBIX COCTOSIHUH JIJISl TOCTIOKEHUS 2P deKTa yCIIOKOCHHS (yCTpaHCHHS
AMOITMOHATBLHON HAIPSHKEHHOCTH ), d3(pdekTa BoccTaHOBICHUS (OCTa0ICHUS
NPOSIBIICHUN yTOMIIeHHUs ), ddPexTa akTuBU3aUU (TIOBBIIIICHUS
NICUXO(PU3NOIOTUYECKON PEAaKTUBHOCTH).

ITo3naBaTesbHbIE Y'Y ]|

6. YMeHue onpenensTh NOHATHS, CO3/1aBaTh 000OIIEHUS, yCTaHABINBATh
aHAJIOTUH, KIaCCU(PUIIUPOBATH, CAMOCTOSITENIHHO BEIOMPATh OCHOBAHUS U
KPUTEPUH JIJIs KIIacCU(UKAIUH, YCTAaHABIUBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3H,
CTPOUTB JIOTHYECKOE PACCyKJEHUE, YMO3aKItoueHrue (MHIAYKTUBHOE,
JEeAYKTUBHOE, 110 aHAJIOTHH) U JeNaTh BHIBOAbI. OOyJarOMMACS CMOXKET:

* MOJOMPATH CIOBA, COMOAYNHEHHBIE KIIIOUYEBOMY CIIOBY, ONPEACIIAIONINE €TO
MIPU3HAKHU U CBOMCTBA;

* BBICTpanBaTh JJOTUYECKYIO IIEMTOYKY, COCTOSIIYIO U3 KIIOYEBOTO CIOBA U
COTOJYMHEHHBIX €MY CIIOB;

* BBIJICJIATH OOIIUI MpU3HAK JBYX WJIM HECKOJIBKUX MPEIMETOB WJIH SBICHUN U
OOBSICHATH UX CXOACTBO;

* 00BETMHSTH MPEMETHI U SABJIICHUS B TPYIIIHI IO OMPEICICHHBIM IPU3HAKAM,
CpaBHUBATh, KJIACCU(UIIUPOBATH U 00001IaTh (DAKTHI U SABICHHUS;

* BBIJICJIATH SIBJICHUE U3 OOIIETOo psAsla APYTUX SBJICHUMH;

* OIPEIENATh 00CTOSITENHCTBA, KOTOPhIE MPEIIECTBOBAIN BOSHUKHOBEHHUIO CBSA3H
MEX]y SBICHUSMU, U3 3TUX OOCTOSATENBCTB BBIACIATH ONPEACIISIONINE, CIIOCOOHBIE
OBITH TPUYMHON JAHHOTO SIBJICHWS, BBISBIISITH IPUUUHBI U CIICJCTBUS SBICHUN;

* CTPOUTH PACCYKJIEHUE OT OOIMIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBICHUSAM U OT
YACTHBIX SIBJICHUHN K OOIINM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYKJICHNE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBICHUH, BBIICIISAS
MIpU ATOM OOIIKE NMPU3HAKH;

* U3JIaraTh MOJYYCHHYI0 HHPOPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE perraeMoi
3a/1aum;

* CaMOCTOSITEJIbHO YKa3bIBaTh HA HH(POPMAIIUIO, HYKAAIOIIYIOCS B IPOBEPKE,
npeIaraTh ¥ IPUMEHTH CIIOCO0 MPOBEPKHU TOCTOBEPHOCTH MH(POPMAIH;



- BepOaIM30BaTh SMOLIMOHAJILHOE BIIEYATIICHUE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;
- OOBSCHSTH SIBJICHUSI, IPOLIECCHI, CBSI3U M OTHOIIEHUS, BHISIBIISIEMBIE B XOJI€
MMO3HABATEIBLHON U UCCIE0BATEILCKON NESITENHHOCTH (PUBOAUTH OOBICHEHUE C
n3MeHeHneM (HOPMBI MPEJICTABICHUS; OOBSICHATD, IETAM3UPYS WK 0000111as;
OOBSICHSITB C 3aJJaHHOM TOUKH 3PEHUS );

* BBISIBJISITh U HA3bIBATh MPUYUHBI COOBITHS, SIBICHUSI, B TOM YHCJIE€ BO3MOYKHBIE
/Hanbosee BEepOsSTHBIC TPUYUHBI, BO3MOXKHBIE MTOCIIEACTBUS 3aJaHHON TPUUYNHBI,
CaMOCTOSITEJILHO OCYIIECTBIISISI TPUYUHHO-CIIC/ICTBCHHBIN aHAIIN3,;

* IeJIaTh BBIBOJI HA OCHOBE KPUTHUYECKOT'O aHAIN3a Pa3HbIX TOUYEK 3PEHUS,
MOATBEPKIaTh BHIBOJ COOCTBEHHOM apryMeHTaIMel Ui CAMOCTOSITETbHO
MOJIYYEHHBIMHU JTAHHBIMH.

7. YMeHue co3qiaBaTh, MPUMEHSTh U MPE0OPa30BhIBATH 3HAKU U CUMBOJIBI, MOJICIIH
U CXEMBI JIJIsl pellieHrs Y4eOHBIX U MO3HaBaTEIbHbIX 3a7a4. O0yuaronuiics
CMOXET:

- 0003HaYaTh CUMBOJIOM M 3HAKOM TIPEAMET W/UJU SBJICHHE;

* OMPEETATh JJOTUUECKUE CBSI3H MEXITY MTPEIMETaMH U/WUJIH SIBIICHUSIMH,
0003HaYaTh TaHHBIC JIOTUYECKHUE CBSI3U C TTIOMOIIBIO 3HAKOB B CXEME;

* co371aBaTh a0CTPaKTHBIN WJIM peajbHbI 00pa3 MpeaMeTa U/ uiu SBICHUS;

* CTPOUTDb MOJIETIL/CXEMY Ha OCHOBE YCJIOBUH 3a1a4M W/WIIHM CIIoco0a ee pelieHus;
* co371aBaTh BepOaJibHbBIC, BEIIECTBEHHbIE U MH(POPMAIIMOHHBIC MOJICTTH C
BBIZICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA ISl OMPEIeTICHUs Crioco0a
pelieHus 3aa4i B COOTBETCTBUM C CUTYaIIUEH;

- peoOpPa30BBIBATh MOJICIH C IIEJIBIO BBISBJICHHUS OOIIMX 3aKOHOB, OTIPEICIISIOITUX
JAHHYIO MPEIMETHYIO 00J1acTh;

- TIEPEBOJIMTH CIIOKHYIO MO COCTaBYy (MHOTOACIEKTHYI0) HH(OPMAIIUIO U3
rpaduyecKoro win GopMaIM30BaHHOTO (CHMBOJIBLHOTO) IIPEACTABICHUS B
TEKCTOBOE, M HA00OPOT;

* CTPOUTD CXEMY, aJITOPUTM JCUCTBUS, UCIIPABIIATh WJIM BOCCTAHABIINBATh
HEW3BECTHBIN paHee aJTOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHUS 00 00BbEKTe, K
KOTOPOMY MIPUMEHSIETCS allTOPUTM;

* CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

* aHAJIM3UPOBATH/pedIECKCHUPOBATH OMBIT Pa3padO0TKH U peaan3alun y9eOHOTO
POEKTA, UCCIEAO0BAHUA (TEOPETUUECKOT0, IMIUPUUECKOT0) HA OCHOBE
IIPEIOKEHHON TPOOJIEMHON CUTYaIMH, TIOCTABICHHOM I1ETU W/UITH 3aTaHHBIX
KPUTEPUEB OIICHKH MPOyKTa/pe3ynbTara.

8. CmbicioBoe uteHrne. OOy4aromuncst CMOXKET:

* HAXOJIUTh B TEKCTE TpeOyemyro HHGOPMAIIHIO (B COOTBETCTBUH C LEJSIMHU CBOECH
NESTEIBbHOCTH );

* OPUEHTUPOBATHCS B COAECPKAHUU TEKCTA, IOHUMATh LETOCTHBIN CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

* YCTAaHABJIMBATh B3aUMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHIA, SIBICHUM,
MIPOIIECCOB;

* p€3IOMUPOBATh TJIABHYIO UJICI0 TEKCTA;



* MpeoOpa3OBbIBATh TEKCT, «IEPEBOJIS» €r0 B IPYTyIO MOJIAJIbHOCTb,
MHTEPIPETUPOBATH TEKCT (XyA0KECTBEHHBIN U HEXYAO0KECTBEHHBIN — yUEOHBIH,
HAYYHO-TIONYJISIPHBINA, HH)OPMaIMOHHBIN, TeKCcT non-fiction);

* KpMTUYECKH OLIEHUBATh COJIEpKaHue U (hOpMy TEKCTA.

9. ®opMHpoBaHUE U PA3BUTUE FKOJIOTMUYECKOTO MBIIUICHUS,, YMEHUE IPUMEHSATh
€ro B [I03HAaBATEJIIbHOM, KOMMYHUKAaTUBHOU, COL[UAJIBHON IPAKTUKE U
npodeccroHaIbHON OpUEHTAIUH.

OOyuaronuics CMOXKeT:

* OIPE/IeNIATh CBOE OTHOLIEHUE K MPUPOIHON cpene;

* AaHAJIM3UPOBATH BIUSHUE SKOJIOTHYECKUX (PaKTOPOB Ha Cpery OOMTAHMS )KUBBIX
OpraHU3MOB;

* POBOJIUTH MPUYMHHBIN U BEPOSITHOCTHBIN aHAIN3 HKOJIOTMUYECKUX

CUTYAIlUH;

* POTHO3UPOBATh U3MEHEHUS CUTYallUH NPU CMEHE JIEHCTBUS OJHOTO (pakTopa Ha
nercTBUe Apyroro Qgaxkropa;

* pacrpoCTpaHsITh HKOJIOTHYECKUE 3HAHUS M YHaCTBOBATh B MPAKTUYECKUX JIeTIaxX
10 3aIIUTE OKPYKAIOIICH Cpe/ibl;

* BBIpakKaTh CBOE OTHOILIEHUE K MPUPOJIC YePe3 PUCYHKH, COUMHEHHUSI, MOJIEIIH,
IPOEKTHBIE PAOOTHI.

10. Pa3BuTie MOTHBALIMY K OBJIAJICHUIO KYJIBTYPOH aKTHBHOT'O MCIIOJIb30BAHMS
CJIOBapel U APYTruX MOUCKOBBIX cucTeM. OOyJaromMics CMOXKET:

* OIPEIENATh HEOOXOJUMBIE KIIIOUEBbIE TIOMCKOBBIE CII0BA U 3aIIPOCHI;

* OCYILECTBIISATh B3aUMOJCHCTBUE C JIEKTPOHHBIMU IIOUCKOBBIMU CHCTEMAaMH,
CJIOBApsIMH;

- (popMHpPOBaTH MHOKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HICTOUHUKOB IS
O00BEKTUBU3ALIUYU PE3YIbTATOB IIOUCKA;

* COOTHOCHUTBD ITOJIyYEHHBIE PE3YIIbTaThI IOUCKA CO CBOEH JEATENBHOCTHIO.

KommyHukaTuBusie YV /|

11. YMenue opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO
NEATENbHOCTh C YUYUTEJIEM U CBEPCTHUKAMHK; pabOTaTh UHIUBUIYAIbHO U B
rpynIe: HaXoauTh 00IIee PelIeHne U pa3penmarb KOH(DIUKTH Ha OCHOBE
COTJIaCOBAHMS TIO3UIUHN U yueTa HHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATH U
OTCTanBaTh cBoe MHeHHE. OOyJarOMUNiCs CMOXKET:

- OIpEAENSATh BOBMOXKHbBIE POJIM B COBMECTHOM JIESITENIbHOCTH;

- UTPaTh ONPEICICHHYIO POJIb B COBMECTHOM AESATEIbHOCTH;

- MPUHUMATh MO3UIINIO COOECETHUKA, TOHUMAs MO3UIHUIO IPYTroro, pa3anvaTh B
€ro peur: MHEHHeE (TOUYKY 3peHHs ), J0Ka3aTeIbCTBO (ApPryMEHTHI), (PaKThI,
TUINIOTE3bl, aKCUOMBbI, TEOPHHU;

- OIpeENsATh CBOU JEUCTBUS U JEUCTBHS TapTHEPA, KOTOPHIE CIIOCOOCTBOBAIU
WJIU TIPENSTCTBOBAIM MPOJYKTUBHON KOMMYHUKAIINH;

- CTPOUTH MO3UTUBHBIE OTHOILIEHUS B MPOIEcCe YYEOHOM 1 MO3HABATEIbHOM
NEeATEeNbHOCTH;



- KOPPEKTHO U apTyMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHHUS, B TUCKYCCUU
YMETH BBIJIBUTaTh KOHTPApryMeHThI, iepedpa3upoBaTh CBOIO MBICIH (BIaICHUE
MEXaHHU3MOM HKBUBAJICHTHBIX 3aMEH);

- KPUTUYECKHU OTHOCUTHCSI K COOCTBEHHOMY MHEHUIO, C IOCTOMHCTBOM MPU3HABATH
OIMK1OOYHOCTH CBOET0 MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- IpeJIaraTh albTePHATUBHOE PEIIEHNE B KOH(MIUKTHON CUTYyaIuu;

- BBIJICTISATH OOIIYIO TOUKY 3PEHUS B JUCKYCCUH,

- JIOTOBapUBaTHCS O MPaBUIIaX U BOMPOCax JJisi 00CYXKIEHUS B COOTBETCTBUU C
IIOCTABJICHHOW MEPE. TPYIION 3aa4uei;

- OPraHU30BHIBATh yueOHOE B3aUMOJICHCTBHUE B I'PYIIE (ONMpeAesiTh O0IIUe eI,
pacrpenensTh poJiv, JOTOBApUBATHCA JIPYT C IPYTrOM U T. 11.);

- YCTpaHSATh B paMKax JUajora pa3pbiBbl B KOMMYHUKAIIUU, 00YCIIOBICHHbBIC
HEMTOHUMAaHHEM/HETIPUSITUEM CO CTOPOHBI coOOeceHUKA 3aa4uu, (POPMBbI WU
COJIepKaHusl TUaora.

12. YMeH#e 0CO3HaHHO MCIOJIb30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBUH C
3a/1a4e KOMMYHUKAITUU ISl BRIPOXKCHUSI CBOMX YYyBCTB, MBICIICH M MOTPEOHOCTEH
JUTSL TUTAHUPOBAHUS U PETYJISIIUU CBOEH NEATEeIbHOCTH; BJIaJICHUE YCTHOU U
MUCbMEHHOM PEeUbi0, MOHOJIOTHYECKONH KOHTEKCTHOU peubto. OOydaromuiics
CMOXET:

* ONPEeIeTIATh 3a1a4y KOMMYHHUKAIIMU U B COOTBETCTBHH C HEH OTOMPATh peUueBbIe
CpEICTBa;

- OTOMpaTh U HUCIIOIB30BaTh PEUEBBIC CPEACTBA B IIPOIIECCE KOMMYHHUKAITUH C
JTPYTUMU JIIOJBMU (IHAJIOT B TIape, B MaJIOW TPyIIe U T. 1.);

- TIPEJICTABJISITH B YCTHOW WJIM MUCBMEHHOM (hopMe pa3BepHYTHIN IIJIaH
COOCTBEHHOI E€ATEILHOCTH;

- COOJII0/IaTh HOPMBI TyOJIMYHON pPeuH, perjiaMeHT B MOHOJIOTE U IUCKYCCHU B
COOTBETCTBUM C KOMMYHUKAaTUBHOM 33/1a4€H;

- BRICKa3bIBaTh U 00OCHOBBIBATH MHEHHE (CYXK/ICHHUE) U 3aIlpalliuBaTh MHEHHE
napTHepa B paMKax Jquajora;

- MPUHUMATD PEIICHHE B XOJI€ IUAJIoTa U COTIacOBBIBATh €T0 C COOECETHUKOM;

* CO37aBaTh MMChbMEHHbBIE «KIUIINPOBAHHBIE» U OPUTHHAIIBHBIE TEKCTHI C
UCTIOJIb30BaHUEM HEOOXOIUMBIX PEYEBBIX CPEJICTB;

* HCTIOJIB30BaTh BepOabHbIC CPEICTBA (CPECTBA JIOTHIESCKOM CBSI3U) JJIS
BBIJICJICHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

* ICII0JIb30BaTh HEBEPOAIbHBIE CPEJICTBA WM HATJISIIHbIE MaTepHAaIbI,
MIOJICOTOBJICHHBIE/OTOOPAHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

* IeJIaTh OLIEHOYHBII BBIBOJ] O IOCTUKEHUH 1€ KOMMYHUKAIUU
HEIMOCPEACTBEHHO MOCJIE 3aBEPIICHHS] KOMMYHUKATUBHOTO KOHTAKTa U
000OCHOBBIBATH €TO.

13. ®opmupoBaHue U pa3BUTHE KOMIICTCHTHOCTH B 00JIACTH MCIIOJIH30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruit (nanee — UKT).
OO0y4Jaromuncs CMOXET:

* [leJICHANPaBIE€HHO UCKATh U UCIOJIb30BATh HH(OPMAILIMOHHBIE PECYPCHI,
HEOOXOUMBIE JIsl PeIIeHUs] YUeOHbIX U MPAKTUUECKHUX 3aJ1a4 C TOMOIIBIO CPEICTB
UKT;



* BRIOMpAaTh, CTPOUTH U UCTIOIB30BaTh aJIEKBATHYIO HH(OPMAIIMOHHYIO MOJIEIb JJIst
nepeayu CBOMX MBICIIECH CPeICTBAMU €CTECTBEHHBIX U (POPMAIbHBIX S3bIKOB B
COOTBETCTBUH C YCIIOBUSIMU KOMMYHHUKAIINY;

* BBLACNATh HHGOPMAIMOHHBIN aCTEKT 33a/1aud, ONEPUPOBATh JaHHBIMHU,
UCIIOJIb30BATh MOJENb PELICHUS 3aa4u;

* ICTI0JIb30BaTh KOMITBIOTEPHBIC TEXHOJOTUM (BKJIIOUAsi BEIOOP aJeKBAaTHBIX 3aja4ue
WHCTPYMEHTAJIBHBIX MPOrPAMMHO-AIIAPATHBIX CPEICTB U CEPBUCOB) VISl PEIICHUS
MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX YUE€OHBIX 3a]1a4, B TOM YHCJIE:
BBIYKCJICHUE, HAITUCAHUE TTUCEM, COUMHEHUM, TOKIa0B, pedhepaToB, CO3/JaHNE
IIPE3CHTAlNM U JIp.;

* ICTI0JIb30BaTh UH(POPMAITUIO C YYETOM dTUYECKUX U MPABOBBIX HOPM;

* co371aBaTh UH(POPMAITMOHHBIE PECYPCHI Pa3HOTO TUIIA U JIJI PA3HBIX ayAUTOPUIA,
cobro1aTh HGOPMAIIMOHHYIO TUTUEHY U TIpaBUiia HHPOPMAITMOHHOM
0€e30MacHOCTH.

IIpeomemnvie pezyrbmamul 0cgoenus yuebHo20 Kypca:
BeinyckHuK HayuyuTces: 9 kiacce
JJieMeHTbI TEOPUU MHOKECTB 1 MATEMATHYECKOI JIOTUKH
- OnepupoBaTh Ha 0230BOM YPOBHES MOHSATUSIMHU: MHOXKECTBO, SJIEMEHT
MHO>K€CTBA, MOJIMHOKECTBO, MPUHAJICHKHOCTD;
* 3aJ1aBaTh MHOYKECTBA MEPEUNCICHUEM UX DJIEMEHTOB;
- HAXOJUTh TNepeceueHne, 00beTMHEHNE, TIOJIMHOXKECTBO B MPOCTEUIITHX
CUTYalUSX;
* OIepUpOBaTh Ha 0a30BOM YPOBHE MOHITHUSIMHU: ONpeJIeSIeHUEe, aKkChuoMa, Teopema,
JI0Ka3aTeIbCTBO;
* IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI JIJI MOATBEPKHEHUS CBOMX
BbICKa3bIBaHUI
B noBce1HeBHOI KM3HU M IPHU U3YYEHHH APYTUX MPeIMETOB:
* ICTI0JIB30BaTh rpayuuecKkoe mpeJaCcTaBICHUe MHOXKECTB JIJIs ONMCAHMS PeabHBIX
IIPOIIECCOB U SIBJICHUM, IPU PEIICHUH 337249 APYTHX YICOHBIX IIPEIMETOB
Yucaa
- OnepupoBaTh Ha 0A30BOM YPOBHE MOHATHUIMU: HATYPaIbHOE YHCIIO, IIETI0C
9HCII0, OOBIKHOBEHHAS P00k, AeCITHYHAS IpOo0b, CMENIaHHas APOOb,
paIMoHAIbHOE YHCII0, apu(PMETHUECKUI KBaIpaTHBIM KOPEHb;
* UCMOJIb30BaTh CBOMCTBA YHCEN U MPaBUia JCUCTBUI MPH BBITTOJHEHUU
BBIYHCJICHUM;
* UCMOJIb30BaTh MPU3HAKHU JCIUMOCTH Ha 2, 5, 3, 9, 10 npu BeINOJTHEHUH
BBIYHCJICHUH U PEIIEHUU HECJIOXKHBIX 3a7a4;
* BBITIOJIHATh OKPYTJICHUE PALMOHAIBHBIX YHCET B COOTBETCTBUH C ITPABUJIAMU;
* OLICHMBATh 3HAYCHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO IEJTOr0 YUCIA;
* Pacro3HaBaTh PAlMOHAIBHBIC U UPPALIMOHAJILHBIC YHUCIIA;
* CPaBHUBATh YHUCJIA.
B nmoBceTHEeBHOM KM3HU U NIPU M3YYEHUH PYTUX MPeIMETOB:
* OLICHUBATH PE3yJIbTAThl BBIYMCICHUN MPU PEIICHUH MTPAKTUYECKUX 3a7a4;
* BBITIOJIHSITh CPABHEHUE YHCEJ B PEAJIbHBIX CUTYAIUSIX;



* COCTaBJISITh YMCIIOBBIE BBIPAXKEHUS MIPU PELICHUU MTPAKTUYECKUX 3a7a4 U 3a1a4
U3 JIPYyruX y4eOHbIX MPEIMETOB

ToxaecTBeHHbIE IPe0dpa3oBaHNs

* BRIMOTHATE HECHOXKHBIE MPEe0Opa30BaHMs ISl BBIYMCICHUS 3HAYEHUN YHCIOBBIX
BBIPAYKEHU I, COJIEpKAIIMX CTENIEHU C HATYPaJIbHBIM MTOKa3aTeJIeM, CTEIIEHHU C
LEJIbIM OTPULIATEIBHBIM ITOKa3aTeIeM;

* BBIIIOJIHSITh HECJIOKHBIE MPE0OPa30BaHMS 1IEJIbIX BHIPAXKEHUI: pACKPHIBATh
CKOOKH, IPUBOJIUTH MOJOOHBIE CllaraeMbie;

* HCTIOJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOKEHUs (KBaJpaT CyMMBbl, KBapaT
Pa3HOCTH, Pa3HOCTb KBAAPATOB) JJIs1 YIPOILIEHHUS BBIYMCICHUN 3HAUCHUI
BBIPAKCHU;

* BBIIIOJIHSITH HECJIOKHBIE MPeoOpa3oBaHus IPOOHO-TMHEHHBIX BBIPAXKEHUN U
BBIPOKCHUHN C KBAJIPATHBIMU KOPHSIMH .

B noBcegHeBHOM KU3HU U NMPU U3YYEHUH APYTUX NMPEAMETOB:

* IOHUMATh CMBICJT 3aITUCH YHCIIA B CTAHAAPTHOM BUJIE;

* ONEPUPOBATH HA 0A30BOM YpOBHE MOHATUEM «CTAHJIapTHAs 3alHCh YHCIIa»
YpaBHeHUsS ¥ HEPABEHCTBA

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU: PABEHCTBO, YUCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPaBHEHUS, PEIlICHUE YPABHEHHUSI, YNCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEILICHHE HEPABEHCTBA;

* IPOBEPATH CIPABEIIMBOCTD YNCIOBBIX PABEHCTB  HEPABEHCTB;

* pelaTh JUHEWHbIE HEPABEHCTBA U HECIOKHBIE HEPABEHCTBA, CBOASAIIMECS K
JIMHEUHBIM

* pelIaTh CUCTEMBbI HECJIOKHBIX JINHENHBIX YPAaBHEHUI, HEPABEHCTB;

* IPOBEPATH, SIBISETCS JIM TAHHOE YUCJIO PEIICHHEM YpaBHEHUS (HEPABEHCTBA);

* pemaTh KBaJapaTHbIe YpaBHEHUS 110 popMylie KOpHEH KBaIpaTHOTO YPaBHEHUS,
- 1300paxkaTh pEIICHUSI HEPABEHCTB U UX CHUCTEM Ha YMCIIOBOU MPSIMOIA.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeETOB:

* COCTaBJISITh U PENIaTh JIMHEHNHbBIE YPaBHEHUS MIPU PEUICHUH 3a7a4, BO3HUKAIOLIUX
B JIPYTUX y4eOHBIX MPeaMETaX

DyHKUUA

* HAXOJIUTh 3HAUYCHHE (PYHKIUH TI0 33IAHHOMY 3HAYEHUIO apTyMEHTa;

* HAXOJIUTh 3HAYCHHE ApPTYMEHTA IO 33J]aHHOMY 3HAYCHUIO () YHKIINH B
HECJIOKHBIX CUTYalUsX;

* OIIPEAEIIATH MOJIOKEHUE TOUKH 110 €€ KOOpAMHATaM, KOOPAUHATHI TOUKH 110 €€
MOJIO)KEHHUIO HAa KOOPAMHATHOW MJIOCKOCTH;

- 0 Tpa¥iKy HaXOUTh 00JIACTH ONPENeNICHUsI, MHOKECTBO 3HAUCHUM, HYIJIN
(GYHKITUT, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEKYTKH BO3PACTAHUS H
yObIBaHUs, HAUOOJIbIIIEE U HAUMEHBIIIEe 3HAYCHUS (DYHKIINM;

* CTpOUTh rpaduK TUHEHHON QYHKITNN;

* IPOBEPATH, SIBISCTCS JIU TaHHBINA rpaduk rpa@ukoM 3a7aHHON (QYHKIIUU
(JIMHEHOM, KBaIpaTUYHOM, 0OpaTHON MPONOPLIMOHATIBHOCTH);

* ONpPENENATh NPUOIMKEHHDBIEC 3HAUCHUSI KOOPAMHAT TOUKH NepeceyeHus rpayukoB

GbyHKINIH;



* OMEpUPOBATh Ha 0A30BOM YPOBHE MOHSITUSMHU: TIOCIIECI0BATEIILHOCTD,
apudMeTHIecKas Mporpeccusi, reoMeTpruuecKas nporpeccus;

* pelaTth 3aJa4i Ha MPOTPECCUU, B KOTOPBIX OTBET MOKET OBITh MOJIYUYEH
HETMOCPECTBEHHBIM MOJICUETOM 0€3 MpUMEHEHHUs POpMYI.

B noBceHeBHOM KU3HU U TIPU U3YUYEHUU JIPYTUX TTPEIMETOB:

* ICTI0JI30BaTh rpaMKu peaibHbIX MPOIECCOB U 3aBUCUMOCTEH JJIsI OTIpe/IeTICHUS
UX CBOMCTB (HauOOIBIINE U HAUMEHBIITUE 3HAYCHUS, TPOMEKYTKHU

BO3pacTaHus U yObIBaHUS, 00JIACTH MOJIOKUTEIBHBIX U OTPUIIATEIbHBIX 3HAUYCHUM
U T.11.);

* ICTIOJIb30BaTh CBOMCTBA JUHEWHONU (PYHKIIUM U €€ TpaduK Mpu pelIeHUH 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB

CraTucTHKA M TeOpHsi BEPOATHOCTEN MOCTABUTH MOC/€e TEKCTOBBIX 3a/1a4,
KAaK C COJep:KAHMNH.

- ImeTh nipeacTaBieHe O CTAaTUCTUYECKUX XapaKTePUCTUKAX, BEPOSITHOCTH
CIIy4aliHOTO COOBITHSI, KOMOMHATOPHBIX 3aJ1auax;

* pelaTh MPOCTEUIe KOMOMHATOPHBIC 3aa4l METOJIOM MPSMOTO U
OpraHU30BaHHOTO Mepedopa;

- IPEJICTABJISITH JAHHBIE B BHUJIE TaOJUII, TUarpaMM, rpad)uKkos;

* YUTaTh HHGOPMAIIUIO, IPEICTABICHHYIO B BUJIC TaOIUIIbI, THarpaMMbl, rpaduka;
* OIPE/IeNIATh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;

* OLIEHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIITNX CITydasiX;

* IMETb MPEJCTaBICHUE O POJIU 3aKOHA OOJIBIIIUX YMCET B MACCOBBIX SIBICHUSX.

B noBceqHeBHOM KM3HM M NIPH U3yYeHHUHU APYTUX NPeIMeTOB:

* OLIEHUBATh KOJMYECTBO BO3MOKHBIX BAPHUAHTOB METOJIOM Mepedopa;

* IMETh MPEJCTABICHUE O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHH;

* CPaBHHUBATh OCHOBHBIE CTATUCTHYECKHE XapAKTEPUCTUKH, IMOTYUYCHHBIC B
Ipolecce pelieHusl MPUKIIATHON 3a7au1, U3YUEHUS! PEAIbHOTO SIBJICHUS,

* OLIEHUBATh BEPOSTHOCTh PEATbHBIX COOBITUN U SBICHUN B HECIIOKHBIX
CUTyalusx

TexcroBble 3a1aun

- Pemate HeCI0KHbBIE CIOKETHBIC 33/1a4M Pa3HbIX TUIIOB HAa BCE aprUPMETHISCKUE
JICUCTBUS;

* CTPOHUTH MOJIEJh YCTIOBUS 3a/1auu (B BUJE TaOIHUIIbI, CXEMBbI, pUCYHKA WU
ypaBHEHUS ), B KOTOPOM JaHbl 3HAYCHHUSI ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIUYMH,
C LEJIbIO MOKCKA PEIIeHUs 3a/1a4H;

* OCYIIECTBIISATH CLIOCOO MOUCKA PEIICHHS 33/1a4d, B KOTOPOM PACCYKJICHHE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WM OT TPEOOBAHMS K YCIOBHIO;

* COCTaBJISITh TUJIaH PEIICHUS 3a/1a4H;

* BBLIEJIATH 3TAIbl pEUICHUS 33]]a4H;

* IHTEPIPETUPOBATH BEIYUCIUTENIBHBIE PE3YJIbTAThI B 33]]a4€, UCCIEA0BATh
MOJIy4YE€HHOE pPEIICHUE 3a/1a4H;

* 3HATh Pa3JINUUE CKOPOCTEH 0OBEKTA B CTOSTUEH BOJE, IPOTHUB TEUCHUS U IO
TEUEHUIO PEKHU;

* pelaTth 3aJa4i Ha HAXOXKJIEHHE YaCTH YKClia U YUCTa M0 €ro YacTu;



* peuaTh 3aJa4M pa3HbIX TUIIOB (Ha padoTy, Ha MOKYIKHU, HA ABH)KCHHE),
CBSI3bIBAIOIINX TPU BEJIMUUHBI, BBIJEIATh 3TU BEJIMUUHBI U OTHOIICHUS MEXKTY
HUMU;

* HAXOJUTh MPOIEHT OT YKCJIA, YUCIIO MO MPOIEHTY OT HEr0, HAXOAUTh
MPOILICHTHOE CHUKEHUE WJTU MIPOLICHTHOE TOBBIIICHUE BETUYNHBI;

* pelllaTh HECJIOKHBIE JIOTUYECKHE 3a]1aul METOJIOM PACCYKICHHM.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHUHU JPYTUX MPeIMETOB:

* BBIIBUTATh TUIOTE3bI O BO3MOXKHBIX MPEIETbHBIX 3HAYEHUSIX UCKOMBIX B 3aJ1a4e
BEJIMYUH (7e1aTh TPUKUJIKY)

I'eomerpuyeckue purypsi

- OnepupoBaTh Ha 6230BOM YPOBHE MOHATUIMU F€OMETPUIECKUX QUTYD;

* U3BJIEKaTh MH(POPMAIINIO O TEOMETPUUECKUX (UTypaxX, IPEACTABICHHYIO HA
YepTekax B SIBHOM BHJIC;

- IPUMEHSTh JIJIsl pElIeHUs 3a7a4 reoMeTprudeckue (hakThl, €CIIU YCIOBUS UX
IPUMEHEHHMS 3aJ1aHbl B SIBHOU (hopme;

© pelaTth 3a7a4M Ha HAXOXKJICHUE T€OMETPUUECKUX BEJIMUMH 10 00pa3iiaM WIH
aITOpUTMaM.

B noBceaHeBHOM KU3HU M NIPU U3YUYEHUHU APYTUX NMPeIMETOB:

* ICTI0JIb30BaTh CBOMCTBA r€OMETPUUYECKUX (PUTYP JJIsI PEIICHUS TUTIOBBIX 3a7a4,
BO3HHMKAIOIINX B CUTyallUsIX TOBCETHEBHOM KU3HHU, 3724 IPAKTUYECKOTO
COJIepKaHUs

OTHOmEeHu

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU: PABEHCTBO (PUTYp, paBHbIE
(burypsl, paBEeHCTBO TPEYTOJIbHUKOB, MAPANIETLHOCTD MPSIMBIX,
NEPHEHIUKYISPHOCTD MPSAMBIX, YTIIbl MEXAY MPSAMBIMHU, EPICHAUKYIAD,
HAKJIOHHAs, POEKIIUS.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeETOB:

* ICII0JIb30BaTh OTHOUIEHUS JIJIsl PEUIEHUS MPOCTENIINX 3a]1a4, BOZHUKAIOIINX B
pEATBbHOU )KU3HU

N3mepennsi M BIYHUCIEHUSA

- BBINOJIHATE U3MEpEHUE JUINH, PACCTOSIHUM, BETUYUH YIII0B, C TOMOIIBIO
UHCTPYMEHTOB ISl UBMEPEHUH JUIMH U YIJIOB;

- MPUMEHATH (POPMYJIIBI IEPUMETPA, TUIOIIAAN U 00bEMA, IIIOIIAA TOBEPXHOCTH
OTZIEJIbHBIX MHOTOIPAHHUKOB IIPU BBIYHMCICHUSAX, KOT/1a BCE JaHHbIE UMEIOTCS B
yCIIOBUH;

- mpuMeHATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUIECKUE COOTHOIIICHUS
JUISL BBIYUCIIEHUS IJIMH, PACCTOSTHUM, TUIOIIAAEH B IPOCTENIINX CIy4dasx.

B noBce1HeBHOM KU3HU U NIPH U3YUYEHUH JAPYTHX NPEeIMETOB:

* BBIUUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJAAPTHBIX CUTYALUSIX, IJIOIIAAN B
POCTEHIIINX CIydasixX, IPUMEHITh (POPMYITBI B MPOCTEHUIIINX CUTYAIIUSIX B
MMOBCEHEBHOM KU3HU

I'eomeTpuyeckue nocTpoeHust

- 300paxkaTh TUNIOBBIE TJIOCKUE (PUTYPBI U GUTYPHI B TPOCTPAHCTBE OT PYKH U C
MIOMOIIbIO HHCTPYMEHTOB.

B noBcegHEeBHOM KU3HU U MIPU U3YUYEHUU JIPYTUX MPEIMETOB:



* BBIIIOJIHSITh MPOCTEHIINE OCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B peaIbHOM
KU3HU

I'eomeTpuyeckue npeodpazoBaHus

- Ctpouts GuUrypy, CHMMETPUUHYIO JaHHOUN (PUTYype OTHOCUTEIBHO OCH U TOUKH.
B noBce1HeBHOI KU3HU U NP U3YYEHHH APYTUX MPeAMETOB:

* pacro3HaBaTh JBUKEHHUE OOBEKTOB B OKPYXKAIOLIEM MUPE;

* pacro3HaBaTh CUMMETPUYHBIE (DUTYPHI B OKPYKAIOIIIEM MHUPE

BexTopbl H KOOPAMHATHI HA IVIOCKOCTH

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU BEKTOP, CyMMa BEKTOPOB,
IIPOU3BE/ICHUE BEKTOPA HA YMCJI0, KOOPIUHATHI HA INIOCKOCTH;

* OIPeAeATh NPUOIMKEHHO KOOPAUHATHI TOUKH 1O €€ N300pakeHHI0 Ha
KOOPJIMHATHOM TIOCKOCTH.

B noBce1HeBHOI KU3HU U NPHU U3YYEHHH APYTUX MPeAMETOB:

* ICIIOJIB30BaTh BEKTOPHI [JIs1 PEHIEHUS MPOCTENUIINX 3a/1a4 Ha ONIPEACICHUE
CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUS

HUcropust MaTeMaTUKHU

- OnuChIBaTh OTAEIBHBIE BBIAAIOLINECS PE3YJIbTATHI, IOJYYEHHBIE B XOE
pa3BUTHSI MATEMATUKH KaK HAYKU;

* 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHON HUCTOPUEH;

* IOHUMAaTh POJIb MAaTEMaTUKH B pa3BuTuu Poccun

MeTtoabsl MaTEeMATHKH

- BeiOupaTh noaxoaqmuii n3y4eHHbIM METO JAJI PEIICHUH U3yYEHHBIX TUTIOB
MaTeMaTHYECKUX 3a]1a4;

- [IpuBOAUTH ITpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAKOIIECH
NENCTBUTEIIBHOCTH U IPOU3BEICHUSAX UCKYCCTBA.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCHA B 9 Ki1acce Uis o0ecriedeHust
BO3MOKHOCTH YCIIEIIIHOT O MPO0JIKeHUsI 00pa30BaHUA HA 0A30BOM H
yIJ1y0J1éHHOM YPOBHSX

J1eMEeHTbI TCOPHUHU MHOXKECTB U MAaTeMATHY€eCKOM JOTHKH

- OnepupoBaTh MOHATUAMU: OIpE/IeTICHUE, TEOpEMa, aKCHOMa, MHOKECTBO,
XapaKTEePUCTUKHA MHOXKECTBA, JJIEMEHT MHOXKECTBA, ITYyCTOe, KOHEYHOE U
OCCKOHEYHOE MHOXECTBO, ITOAMHOKECTBO, IPUHAJIC)KHOCTH, BKITFOUCHHE,
PaBEHCTBO MHOXECTB;

- 1300pakaTh MHOYKECTBA U OTHOIIICHUE MHOXECTB C IIOMOIIBIO KPYroB Diepa;
* OMPEACNATh MPUHAIJICKHOCTD 2JIEMEHTAa MHOKECTBY, O0BEIMHEHUIO U
MepeCceYCHNIO MHOXKECTB;

* 3aJ1aBaTh MHOKECTBO C TTOMOIILIO TIEPEUHCIICHUS JIEMEHTOB, CIIOBECHOTO
OITMCaHUS;



* OMEpUPOBATH MOHSITUSIMU: BBICKa3bIBAHHUE, HCTUHHOCTH U JIO)KHOCTh
BBICKA3bIBaHMsI, OTPUIIAHKNE BBICKA3bIBAHUM, OTEpaIK HaJ] BHICKa3bIBAHUSIMMU: U,
WJIU, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMILTUKALIUN);

* CTPOUTD BBICKA3bIBaHUs, OTPUIIAHUS BHICKA3bIBAHUH.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUU APYTUX NPeAMETOB:

* CTPOUTD LIETIOYKH YMO3aKJIFOUEHU Ha OCHOBE UCTIOJb30BaHUS MPABUII JIOTHKH;
* ICTI0JIb30BaTh MHOXKECTBA, OTIEPAIIUU C MHOXKECTBAMH, UX rpaduueckoe
npeACTaBICHUE JJIsl OMTUCAHUS PEeaIbHBIX MPOIIECCOB U SIBICHUM

Yucaa

- OnepupoBaTh NOHSATUSIMHU: MHOXECTBO HATYpPaJIbHBIX YHCEJI, MHOKECTBO IIEJIBIX
YuCesl, MHOKECTBO PAIlMOHATBHBIX YHCEN, UPPALIMOHAIBHOE YHUCIIO, KBaAPATHBIN
KOpPEHb, MHOXECTBO JIEUCTBUTEIBHBIX YNCEIIO0, TEOMETPUUYECKasi MHTEPIPETAIIUS
HATYPAJIbHBIX, IEJIBbIX, PAIMOHATBHBIX, IEUCTBUTEIBLHBIX YUCEIT;

* IOHUMATh U OOBSICHATH CMBICIT TIO3UIIMOHHON 3aMUCH HATYPaJbHOTO YHCIIA;

* BBITIOJTHATH BBIYHMCIICHUS, B TOM YHCJI€ C UCIIOJIb30BAHUEM TIPUEMOB
pallOHAIBLHBIX BRIYUCIICHHM;

* BBITIOJIHATH OKPYTJICHUE PAIlMOHATIBHBIX YHCEJ C 3aJJaHHON TOYHOCTHIO;

* CpaBHUBATH PAIIMOHAIBHBIC M UPPAIMOHAJIbHBIC YUCIIA;

- TIPEJICTARIISITH PAIMOHAIBLHOE YUCIIO B BUJIE IECATUYHON Jpo0u

* YIIOPSIIOYMBATh YUCTIA, 3aIMCAHHbIE B BUJ/I€ OOBIKHOBEHHOU M IECATUIHOM
npobu;

- HaxoauTh HOJI m HOK 4ucen u ucnonb30BaTh UX MPU PEUICHUH 3a/1a4.

B noBce1HeBHOI KU3HU M IPHU U3YYEHHH APYTUX NMPeAMETOB:

- IPUMEHSTh MPaBUIa MPUOTHUIKEHHBIX BBIYUCICHUN MPU PEIICHUN MTPAKTHIECKUX
3a/1a4 U peUIeHUH 3a7a4 IPYTUX YIeOHBIX IPEIMETOB;

* BBITIOJTHSATh CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUHN TTPH PELICHUHU MTPAKTUUECKUX
3a/1a4, B TOM YHCJIe TPUOIMKCHHBIX BBIYHCIICHUIT;

* COCTaBJIATH U OLICHUBATh YUCJIOBBIC BBIPAXKEHUS MIPU PEIICHUHN TPAKTUUECKUX
3a/1a4 U 3a7a4 U3 JPYTUuX YU4eOHBIX MPEIMETOB;

* 3aMUCHIBATh U OKPYIJIATH YUCJIOBBIE 3HAUEHHUS peaIbHBIX BEJIUUUH C
HCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUS

To:kaecTBeHHbIE IPe0OPA30BAHMS

- OnepupoBaTh MOHATUAMH CTETICHU C HATyPaJIbHBIM MTOKa3aTeJIeM, CTEIICHHU C
1[EJIBIM OTPHUIIATEIILHBIM MMOKa3aTeIeM;

* BBITIOJTHATH TPe0Opa30BaHus MEJIbIX BRIPAKCHHM: ACHCTBHS C OJTHOYICHAMHA
(cliokeHue, BBIYUTAaHNEe, YMHOXKEHHUE ), NEUCTBHS C MHOTOYIEHAMH (CII0KEHUE,
BBIUMTAHUE, YMHOKEHUE);

* BBITIOJTHATH Pa3JI0’KCHUE MHOTOYICHOB HA MHOYKHUTEII OJHUM U3 CIIOCOOOB:
BBIHECEHHE 3a CKOOKY, TPYIITUPOBKA, UCIIOIb30BaHNE (DOPMYIT COKPAIIEHHOTO
YMHOKCHHUS;

* BBIZICISATH KBaJApaT CyMMBI U Pa3HOCTH OJTHOUYJICHOB;

* pacKJIaipIBaTh HA MHOXHUTENN KBaAPATHBIN TPEXWICH;

* BBITIOJTHATH IPE0OPa30BaHUs BBIPAKEHUM, COAEPKAIUX CTEIICHHU C LEJIBIMU
OTPHIATEIILHBIMU MMOKA3aTEISIMHM, IEPEXOAUTD OT 3aMUCH B B BUJIE CTETICHHU C
LIEJIBIM OTPHUIIATEILHBIM IMOKa3aTeNIeM K 3alliCH B BUE IpOOH;



* BBIIOJTHATH MpeoOpa3oBaHusl IPOOHO-pAIIMOHATBHBIX BEIPAKEHUN: COKpAIICHIE
npo0eii, mpuBeaeHue anredpanyeckux apooeit Kk 001emMy 3HaMeHaTeNto,
CIIOKEHHUE, YMHOXKEHUE, JIeJIEHNE anredpandeckux Apooeii, BO3BeeHUE
anredpanveckoi ApoOu B HATYPAIBHYIO U IETyI0 OTPHUIATEIbHYIO CTEIICHB;

* BBITIOJTHATH MpeoOpa30BaHus BRIPAKCHUMN, COIEPIKAUX KBaIpaTHBIE KOPHHU;

* BBIACITIATH KBaJpaT CyMMBI WJIM PA3HOCTHU JBYWICHA B BEIPAKEHUSIX, CONEPIKAIUX
KBaJpaTHbIC KOPHHU;

* BBITIOJTHSATH MpeoOpa30oBaHusl BBIPAXKECHUHN, COJIEPIKAIX MOTYTb.

B noBce/1HeBHOIi :KU3HHU M TPU U3YYE€HHUH IPYTHX NPeAMETOB:

* BBITIOJTHSATH TpeoOpa30BaHus U ISHCTBUS C YNCIAMH, 3aIUCAHHBIMU B
CTaHJIAPTHOM BHJIE;

* BBITIOJTHSATH MpeoOpa3oBaHus anreOpandeckuX BhIPAKCHHUH MPHU PEIICHUN 33129
APYTUX y4eOHBIX IPEIMETOB

YpaBHeHUS ¥ HEPABEHCTBA

- OnepupoBaTh MOHATUSIMU: ypaBHEHUE, HEPABEHCTBO, KOPEHb YpaBHEHUS,
peleHrne HepaBeHCTBA, PABHOCWIIBHEIC YPaBHEHHS, 00JIaCTh ONPE/ICIICHUS
ypaBHEHUS (HEpaBEHCTBA, CHCTEMbI YPAaBHCHHI WM HEPABEHCTR);

* pelIaTh JIMHEHHbIC YPaBHEHUS U yPAaBHEHUS, CBOJIMMBIC K IMHEHHBIM C TIOMOIIIBIO
TOXJCCTBEHHBIX MTPE0Opa30BaHUM;

* peuIaTh KBaJpaTHbIe YpaBHEHUS U YPABHEHHUSI, CBOJIUMbIE K KBAJAPATHBIM C
MIOMOIIBIO TOXKIECTBEHHBIX IPEOOPA30BAHUN;

* pemiaTh IpoOHO-IMHENHbIE YpaBHEHUS;

© pemaTh NpocTeiIe uppaloHalbHble ypaBHeHUs BUAa / f(x) = a,

VO =g(x);

- pelaTh ypaBHEHHUs BHA X =4,

* peaTh ypaBHEHHUS CTIOCOOOM Pa3jIoKEeHUS HA MHOKUTENIN U 3aMEHbBI
IIEPEMEHHOM;

* KCTIOJIB30BaTh METO/I MHTEPBAJIOB JIJIsl PEIICHHUS IIEJIbIX U APOOHO-pAIlMOHATBHBIX
HEPaBEHCTB;

* peliaTh JMHEWHbIE YPABHEHUSI U HEPABEHCTBA C ITapaMETPaMUu;

* pelaTh HECIIOKHbBIE KBaJAPATHBIE YPABHEHUS C ITAPAMETPOM;

* pelIaTh HECIIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUH C ITApaMETPaMU;

* pelIaTh HECIIOKHBIC YPABHEHHUS B LIEJIBIX YMCIIAX.

B noBceqHEeBHOM KU3HHU U NPU U3YYCHHH APYTUX NMPEAMETOB:

* COCTaBJISITh U pPellaTh JIMHEIHbIE U KBaIPATHbIC YPAaBHEHUS, YPABHEHUS, K HUM
CBOJIAIINECS, CUCTEMBI JINHENHBIX YPABHEHU, HEPABECHCTB IIPU PEILICHUU 3a7a4
JIPYrUX y4eOHBIX MPEIMETOB,;

* BBIMOJIHATH OLIEHKY MPaBI0NoA00Us pe3yIbTaTOB, MOJY4aeMbIX IMPU PEIICHUN
JIMHEWHBIX U KBaJAPATHBIX YPABHEHUM U CUCTEM JINHEMHBIX YPABHEHUN U
HEPABEHCTB IPU PEIICHUU 33/1a4 JPYTUX y4eOHbIX NPEIMETOB;

* BBIOMpPATh COOTBETCTBYIOIIUE YPABHEHHUSI, HEPABEHCTBA UM UX CUCTEMBI, /IS
COCTaBJICHUSI MATEMATUYECKON MOJEN 3aJaHHON pEAIbHOM CUTYAIIUU WU
NPUKJIAIHOMN 3aJ1a4H;




* YMETbh UHTEPHPETUPOBATH MOJYUECHHBIN IPU PELICHUU YPaBHEHUS, HEPABEHCTBA
WM CUCTEMBI PE3YJIbTAT B KOHTEKCTE 33JJaHHOM peaabHOM CUTyalluu WK
IIpUKIaJHON 3aa4u

DyHKUUHA

- OnepupoBaTh NOHATUAMU: (HYHKIIMOHATIbHAS 3aBUCUMOCTb, PYHKIUS, Tpadux
(GyHKIMHU, cIOCOOBI 3aaHus GQYHKIUHU, apTyMEHT U 3HaUeHHe (PYHKIUU, 001acTb
OTpeJIeIeHHs] 1 MHOKECTBO 3HaUeHUM (QYHKUUHU, HYJIU (QYHKIIMH, TPOMEXYTKH
3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (PYHKLIUU, YETHOCTH/HEUETHOCTD () YHKIIUU;

* CTpOUTH rpadMKu JTMHEHHOH, KBaJpaTUUHON (QYHKLIMA, 00 paTHON

HPONOPIMOHATBLHOCTH, PYHKIIMK BHJA: Y = a + ﬁ, y =+x, y=3x ,y=|x|

* Ha IpUMepe KBaJIpaTUUHON (PYHKIIMH, UCTIONB30BaTh MpeoOpa3zoBaHus rpapuka
¢ynkuun y=f(Xx) nans noctpoeHus rpapuxoB GyHKUIUH ;

* COCTaBJISITh YPABHEHUS MPSIMOM 10 3aJJaHHBIM YCJIOBHAM: MPOXOASIICH uepes 1Be
TOYKH C 33JJaHHBIMH KOOPJAMHATAMH, IPOXOSIIECH yepe3 JaHHYIO TOUKY U
NapaJUIeIbHON TAHHOM MPSMOW;

* HCCIIeIOBaTh (PYHKIMIO 110 €€ Tpaduky;

* HAXOJIUTh MHOYKECTBO 3HAYEHUH, HYJU, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON QyHKIINU;

* ONEPUPOBATH MOHATUSMHU: MOCIEI0BATEILHOCTD, apu(pMeTHUecKas: mporpeccus,
reOMEeTpUYECcKas MPOrpeccHs;

© peraTh 3a7a4i Ha apu(PMETUYECKYIO U TEOMETPUUECKYIO TPOTPECCHIO.

B noBceqHeBHOM KM3HU M TP U3Yy4YeHHUH JAPYTUX NPEeIAMETOB:

* WJUTIOCTPUPOBATH € MOMOIIBIO rpadrKa peaqbHyI0 3aBUCUMOCTD WIIH MPOIIECC 110
UX XapaKTEePUCTHKAM;

* HCTIOJIb30BaTh CBOMCTBA U IPpa UK KBAAPATUYHON (PYHKIIUU TIPH PEIICHUH 337124
U3 IPYTUX Y4eOHBIX MPEAMETOB

TexcToBEBIE 3a7aYH

- Pemath mpocThie U CIOXKHBIC 33/1a4M Pa3HbIX TUIIOB, a TAKXKE 3aa4H
MOBBIIIEHHON TPYAHOCTH;

* HCIIOJIb30BaTh Pa3HbIE KPaTKUE 3aMCH KaK MOJEIH TEKCTOB CIOKHBIX 3a7a4 JJIs
IOCTPOCHMS IOUCKOBOM CXEMBI M pELIEHUS 3a/1ay;

* pa3InyaTh MOJEIb TEKCTA U MOJIEb PEIICHU 3aa4l, KOHCTPYUPOBAaTh K OJTHON
MOJIENIN PELICHNS HECI0KHOM 3a/1a4Ml pa3Hble MOJEIIN TEKCTa 3a1a4u;

* 3HATh ¥ IPUMEHSITH 00a crioco0a moucKa pernieHus 3a1a4 (0T TpeOoBaHUs K
YCJIOBUIO U OT YCJIOBHS K TPEOOBAHHUIO);

* MOJICTIUPOBATH PACCYKICHUS MPU MOUCKE PEIICHUs 3a]a4 ¢ TOMOIIbIO rpad-
CXEMBI;

* BBIJIEJISTH 3Talbl PELICHUS 3aJa4H U COAECPKAHUE KaXKIOro 3Tara;

* YMETh BBIOMPAThH ONTUMAIBHBIA METO/] PELICHH 3aa4i U OCO3HABATh BHIOOP
METO0/1a, pacCCMaTPHUBaTh Pa3INYHbIE METO/Ibl, HAXOUTh Pa3HbIE PELICHUS 3a/1a4H,
€CJIM BO3MOJKHO;

* AaHAJIM3UPOBATH 3aTPYAHECHUS IPU PELICHUH 33/a4;

* BBIIIOJIHSITh Pa3jIMuHbIe IPeoOpa3oBaHUs NPEIJI0KEHHOM 3a1a4H,
KOHCTPYHUPOBATh HOBBIE 33141 U3 IaHHOM, B TOM YHUCJIE OOPATHBIE;



- KHTEPIPETUPOBATH BEIYUCIUTEIBHBIC PE3YIbTAThI B 3a7a9€, UCCIIEA0BATh
MOJTy4YEHHOE PeIlIeHUE 3a1a4u;

* AaHAJIM3UPOBATH BCEBO3MOKHBIE CUTYAIIMH B3aUMHOT'O PACIIOJIOKECHHS IBYX
00BEKTOB U U3MECHEHHE MX XapaKTEPUCTHK IIPH COBMECTHOM JBUKCHUU (CKOPOCTh,
BpEMsI, PACCTOSIHUC) TIPH PEIIICHUH 3a71a4 Ha JIBIKEHUE JIBYX 00bEKTOB KakK B
OJTHOM, TaK ¥ B IIPOTHUBOITIOJIOKHBIX HAIIPABJICHUIX;

* HICCIIEIOBaTh BCEBO3MOYKHBIC CHTYAIIUU TP PEIICHUH 3a]1a4 Ha JIBYDKCHHE 10
peKe, paccMaTpUBATh Pa3HBIE CUCTEMBI OTCUETA;

© pemaTh pa3HOOOpA3HBIC 3a/1a9N «HA YaCTHY,

* pemaTh ¥ 00OCHOBBIBATh CBOE PEIIICHHE 33124 (BBIICIATh MATEMATHYCCKYIO
OCHOBY) Ha HaXOKJ€HUE YACTH YUCJIa U YHCIIa TI0 €r0 YacTH Ha OCHOBE
KOHKPETHOTO CMBbICIIa IpOo0H;

* 0OCO3HABaTh U OOBSICHATH MICHTHYHOCTH 33/J1a4 Pa3HBIX THIIOB, CBA3BIBAIOIINX TPH
BEJIMYMHBI (Ha paboTy, Ha TIOKYIKH, HAa IBH)KCHHE ). BEIICIIATH 3TH BETUYHHBI U
OTHOIICHHS MEXTY HUMH, IPUMCHSTh MX IIPU PEIICHUH 33]1a4, KOHCTPYHUPOBATh
cOOCTBEHHBIC 33J1a4 YKa3aHHBIX THUIIOB;

* BJIaJICTh OCHOBHBIMH METO/IaMH PEIICHUS 3a/1ad Ha CMECH, CIIABHI,
KOHIICHTPAIIHH;

© pemiaTh 3aJa4M Ha MPOIICHTHI, B TOM YHUCJIE, CIIOXKHBIC MTPOIICHTHI C
000CHOBaHHMEM, UCTIONB3Ys Pa3HbIE CIIOCOOHI;

* peuaTh JIOTHYeCKHe 3aJja4k pa3HbIMU CIIOCO0aMHU, B TOM YHCIIE, C IBYMS
0JIOKaMH U ¢ TpeMs OJIOKaMH JTAHHBIX C TTOMOIIBIO TAOJIHII;

* pemaTh 3a7a4M 10 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEH HA OCHOBE
UCIIOJIb30BaHMS M3YYEHHBIX METOJIOB M1 OOOCHOBBIBATH PELICHUE;

* peraTh HECIIOKHbBIE 33/1a4d TI0 MATEMAaTUUYECKON CTaTUCTHKE;

* OBJIQJIETh OCHOBHBIMHU METOJIAMU PEIICHUS CIOKETHBIX 3aJ/1a4: apu(PMETHIECCKUH,
anreOpanyeckuii, mepedop BapuaHTOB, FT€OMETPUUCCKHH, TpapUIECKUi,
IPUMEHSTH UX B HOBBIX 110 CPABHEHUIO C U3YYCHHBIMH CUTYaIIUSAX.

B noBceaqHeBHOM KM3HU M TP U3Yy4YeHHUH JAPYTUX NMPEIMETOB:

* BBIJICJIATH TIPU PEIICHUH 3371a4 XapaKTEPUCTUKU paccMaTpUBAeMOM B 3a7a4e
CUTYallld, OTIIMYHBIE OT PEATLHBIX (T€, OT KOTOPHIX a0CTParupoOBaIHCH),
KOHCTPYHUPOBATh HOBBIE CUTYAITUH C YIETOM 3TUX XapaKTEPUCTHUK, B YACTHOCTH,
IIpU pEIIeHUH 3a7]a4 Ha KOHIICHTPAIUHU, YUYUTHIBATh TUIOTHOCTH BEIIECTBA;

© pemaTh ¥ KOHCTPYHUPOBATH 3372491 Ha OCHOBE PACCMOTPEHHSI peaTbHBIX
CUTYaIlHii, B KOTOPBIX HE TPEOYETCS TOYHBINA BRIYUCIUTEIBHBIN pe3yIbTaT;

* pemmaTh 3a7]a4M Ha IBIDKEHUE TI0 peKe, pacCMaTpuBasi pa3HbIe CUCTEMBI OTCUETa
CraTucTiKa M TeOpUsl BEPOSITHOCTEM

- OnepupoBaTh MOHITHIMU: CTOJIOYATHIE U KPYTOBBIC TUATPAMMBI, TAOJIUAIIBI
JAHHBIX, CpeiHee aprupMeTHIeCKOe, MeIMaHa, HanOoJIbIIIee U HAUMEHBIIICE
3HAYEHUS BBIOOPKH, pa3Max BEIOOPKH, TUCTIEPCHSI M CTAHIAPTHOE OTKIOHECHHE,
ciy4yalHas U3MEHUYUBOCTD;

- M3BJIEKaTh WH(OpMAIHIO, IPEACTABICHHYIO B TA0IUIIAaX, HA TUarpaMmax,
rpadukax;

* COCTaBJISITh TAOJIUIIBI, CTPOUTH TUArPaMMBbI ¥ TpadMKH Ha OCHOBE JTAHHBIX;



* ONEPUPOBATH MOHATUSAMHU: (PAKTOPHUAI YHCIIA, IEPECTAHOBKU U COYETAHUS,
TpeyroiabHukK Ilackans;

* IPUMEHATH NMPABUJIO MPOU3BEICHUS NPU PEIIEHMH KOMOMHATOPHBIX 33/1a4;

* ONIEPUPOBATH MOHATUSAMHU: CIyYalHbIN OIBIT, CIIy4ailHbIA BBIOOP, UCIIBITAHKE,
3JIEMEHTapHOE CIydyaiiHOe COOBITHE (MCXO]T), KJIACCUUYECKOE OIpeIecHue
BEPOSTHOCTHU CIYyYalHOTO COOBITHS, ONlepalluy HaJ CIy4alHbIMU COOBITUSIMU;

* IPEACTAaBIATH UH(GOPMALIMIO C TOMOIIBIO KPYroB Diepa;

* peuaTh 3a7ja4M Ha BHIYMCIIEHUE BEPOSTHOCTH C MOACUYETOM KOJIMYECTBA
BapUaHTOB C MOMOIIbI0 KOMOMHATOPUKH.

B noBceqHeBHOM KM3HU M TP U3Yy4YEeHHUH APYTUX NPEeIMETOB:

* U3BJIEKATh, MHTEPIPETUPOBATH U PEOOPA30BBIBATH MHPOPMAIIHIO,
Ipe/ICTaBIEHHYIO B Ta0IMIIAX, HA AMarpaMMax, rpadukax, OTpa>karollyko
CBOICTBA U XapaKTEPUCTUKU PEATbHBIX IIPOLIECCOB U SIBJICHUM;

* OIPE/IeIIATh CTATUCTUYECKUE XapAKTEPUCTUKHU BHIOOPOK MO TabJIuLaM,
auarpaMMam, rpaukaM, BBITIOJIHATh CPAaBHEHUE B 3aBUCUMOCTH OT LEJIH pEUICHUs
3a/1auu;

* OLIEHUBATh BEPOSTHOCTh PEaTbHbBIX COOBITUN U SABIICHUM.

I'eomerpuuyeckue purypsi

- OnepupoBaTh NOHSATHUSIMHU T€OMETPUUECKUX QUTYD;

* U3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMALIHIO O
reOMETPUYECKUX PUTypax, MPEeACTABICHHYIO Ha YepPTekKaXx;

* IPUMEHATHh TeOMEeTpUUYeCcKre (PaKThl 7Sl PellIeHus 3a/1a4, B TOM YHUCIIE,
NPEANOJIAaranX HECKOJIBKO IIaroB pEICHHUS;

- popMyIIHpPOBAThH B MPOCTEUIITUX CITydasX CBOMCTBA U MPU3HAKHU QUTYD;

* IOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKICHUS

* BJIaJIETh CTAaHAAPTHOM KiaccuduKaiueil miockux Guryp (TpeyroabHUKOB U
YETHIPEXYTOJIBHUKOB).

B noBcegHEeBHOM KU3HU M NPU U3YyYeHUH IPYTUX NMPeAMETOB:

* HCTIOJIb30BaTh CBOMCTBA r€OMETPUUECKUX (DUTYp IS pelIeHus 3a/1a4
MPAKTUYECKOTO XapaKTepa U 3a7a4 U3 CMEKHBIX TUCIUIUINH

OTHoOlIEHUA

- OnepupoBaTh MOHITHSIMU: PABEHCTBO (QUTYD, paBHbIE (GUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, NAPAILIEIbHOCTD MPSAMBIX, IEPIEHIUKYIIPHOCTD MPSMbBIX, YTJIIbI
MEXTy TIPSIMBIMH, TIEPIICHIUKYIISIP, HAKIOHHAS, TPOSKITHS, TTog00ue Guryp,
110100HbIe (DUTYPBI, TTOOOHBIE TPEYTOJTBHUKH;

* XapaKTEpPU30BaTh B3aUMHOE PACIIOJIOKEHUE MIPSIMOM M OKPY>KHOCTH, ABYX
OKPYXHOCTEM.

B noBceqHEeBHOI KU3HU U NIPH U3YYEHHUH APYTUX NPEeAMETOB:

* ICII0JIb30BaTh OTHOUIEHUS JIJIsl pEUIEHU 3a7a4, BO3HUKAIOIIUX B PEaIbHON
KUZHU

N3mepennsi U BHIYUCTIEHUSA

- OnepupoBaTh NPEACTaBICHUSIMU O JJIMHE, MIOAAU, O0bEME KaK BEIUUMHAMHU.
[Tpumensts Teopemy Iudaropa, popmynsl miomaam, 00bEMa Ipyu pelIeHUH
MHOT'OLIAroOBbIX 33/1a4, B KOTOPBIX HE BCE JIaHHBIE MPEICTABIEHBI ABHO, a TPEOYIOT
BBIYHCIICHUH, ONIEPUPOBATH 00JI€E IIUPOKUM KOJIMUECTBOM (HOPMYJI JIUHBI,



1011, 00BEMA, BEIYUCIIATH XapaKTEPUCTUKU KOMOUHAIIUN HUryp
(OKpY>KHOCTEH YU MHOTOYTOJIbHUKOB) BBIUUCIISITH PACCTOSIHUS MEXKTY (DUTypaMu,
MPUMEHSITH TPUTOHOMETPUYECKUE (POPMYJIBI JJIsl BEIYUCICHUH B 00JIee CIIOKHBIX
CIIy4asix, IPOBOAUTH BHIUMCIICHUS] HA OCHOBE PAaBHOBEIUKOCTH U
PaBHOCOCTABJIICHHOCTH;

* IPOBOJUTD MPOCTHIE BEIYUCICHUSI HAa 00BEMHBIX TeJaX;

- (hopMyIHMpOBATh 3a1a4M Ha BRIUUCIICHUE JJIUH, IUIONIaZeH U 00BEMOB U peniaTh
ux. B conepkanuu ecth €€ u TeopemMa CUHYCOB ¥ KOCUHYCOB. JInbo Tam yopats .
an0o0 371eCh J0OaBUTh

B noBce1HeBHOI KU3HU U NIPHU U3YYEHHH APYTUX MPeAMETOB:

* IPOBOJAUTH BBIYMCIIEHUS] HA MECTHOCTHU;

- IPUMEHSTH (POPMYIIBI PU BBIYUCICHUSIX B CMEXKHBIX YUYCOHBIX MpeIMETaX, B
OKpYXaromen JTeCTBUTEIHLHOCTH

I'eomeTpuyeckue nmocrpoeHust

- U300pakaTh reoMeTpuueckue GUrypsl o TEKCTOBOMY M CUMBOJILHOMY
OITMCAHMHIO;

- CBOOOJTHO OTIEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMU B HECIIOKHBIX CIIyJasx,
* BBITIOJTHATH TOCTPOEHUS TPEYTOJIbHUKOB, TPUMEHSITh OT/ACIbHBIE METOIbI
MOCTPOEHUM ITUPKYJIEM U JIMHEUKON U MPOBOJAUTH MPOCTEUIIINE UCCIICIOBAHUS
YHUCIIa PEIICHUM;

- 1300pakaTh TUMOBBIE TUIOCKUE (DUTYPBI U OOBEMHBIC TEJa C TIOMOIILIO
MPOCTEUIINX KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBce1HeBHOI KU3HU M IPHU U3YYEHHH APYTUX NMPeAMETOB:

* BBITIOJIHATH MPOCTEUINNE TOCTPOSHUS HAa MECTHOCTH, HEOOXOIUMBIE B peaTbHOMN
JKU3HH;

* OLICHUBATDh Pa3Mephl peaJbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA
IIpeoOpa3oBanus

- OnepupoBaTh MOHATHEM JBHKEHUS M MPeoOpa30BaHUs MOA00HUS, BIAICTh
npuéMaMH MOCTPOCHUS (PUTYP C UCIIOIB30BaHUEM JBHKEHUHN U MPE0oOpa30BaHUMA
0100Hs, MPUMEHSTh MTOTyYE€HHBIC 3HAHUS U OIBIT TOCTPOSHUH B CMEKHBIX
MPEIMETAX U B PEATBHBIX CUTYAlUSIX OKPYKAIOIIETO MUPA;

* CTPOUTH PUTYpPY, MOTOOHYIO JaHHOM, ITOJIK30BAThCS CBOMCTBAMU MOA00HS IS
000CHOBaHUS CBOMCTB (hUTYD;

- IPUMEHSTHh CBOMCTBA JIBMOKCHHUH ISl IPOBEACHUS MTPOCTEHIITMX 000CHOBAHUMA
CBOWCTB (uryp.

B noBceqHeBHOM KU3HU M IPH U3YyYEHUH APYTUX MPEAMETOB:

" IPUMEHSTHh CBOMCTBA JBI)KCHUH U MIPUMEHSTH TI0I001e JIsl TTIOCTPOCHHUH |
BBIYMCIICHUH

BekTOpbI M KOOPAMHATHI HA TVIOCKOCTH

- OnepupoBaTh MOHIATUAMHU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHNE
BEKTOpA HA YKCJI0, YTOJ MEXY BEKTOPaAMH, CKAJIIPHOE MPOU3BEJCHUE BEKTOPOB,
KOOPJIMHATHI HA TNIOCKOCTH, KOOPJIMHATHI BEKTOPA;

* BBITIOJTHATH JACHCTBUS HaJ BEKTOpaMu (CII0KEHHUE, BHIYMTAaHUE, YMHOKCHHUE Ha
YHUCJI0), BEIYUCIIATH CKALIPHOE MIPOU3BEICHUE, ONIPECIATh B MPOCTEUIIINX



CIIy4asiX yroj MeX1y BEKTOpaMH, BBIIIOIHATh PA3JI0kKEHUE BEKTOpA Ha
COCTaBIIAIOIINE, IPUMEHSATD MTOJTyYEHHbIE 3HAHUS B (DU3UKE, MTOJIH30BATHCS
(opMyIIO BEIYMCIICHHS PACCTOSIHUS MEXAY TOUKaMH IO U3BECTHBIM
KOOpJMHATaM, UCII0JIb30BaTh YPAaBHEHUs (PUTYp JIJIS PELLICHU 3a/1a4;

* IPUMEHATH BEKTOPHI M KOOPAMHATHI JUIsl pELLIEHUSI TEOMETPUUECKUX 3aa4 Ha
BBIUMCIIEHUE JUIMH, YTJIOB.

B noBceqHeBHOM KM3HU M IPHU U3Yy4YEeHHUH JAPYTUX NPEeIMETOB:

* HCTIOJIb30BATh MOHATHUS BEKTOPOB U KOOPJMHAT JJIs pEIIeHUs 3aa4 110 (U3HKeE,
reorpauu 1 ApyruM y4eOHbIM IIpeIMeTaM

Hcropuss MmaTeMaTUKHU

- XapaKkTepu30oBaTh BKJIa/ BbIJAIOIIUXCS MATEMAaTUKOB B pa3BUTHE MAaTEMaTUKU U
MHBIX HAYYHBIX 00JIacTel;

* IOHUMATh POJIb MaTEMATUKH B pa3BuTuu Poccun

MeTtoabsl MaTEeMAaTHKH

- lcnionb3yst u3ydeHHbIE METO/IbI, TPOBOJUTH JOKA3aTENbCTBO, BBIMOIHATh
ONPOBEPIKECHHUE;

- BeiOupaTh n3ydeHHbIe METO/IbI U UX KOMOMHAIIMU JJISl PEILICHUS
MaTeMaTUYECKUX 3a/1a4;

* HCTIOJIb30BaTh MaTeMAaTUYECKKE 3HAHUS ISl ONMCAaHUS 3aKOHOMEPHOCTEH B
OKpYXarolel JeHCTBUTENBHOCTH U IIPOU3BEICHUSAX UCKYCCTBA,;

* IPUMEHATH NIPOCTEUIINE TPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUN MAaTEMAaTUYECKUX 3a1a4

Conep:xxanune Kypca MaTeMaTuKHU B 9 kiacce

Aureopa

Yucaa

PanmnoHnanbHbIe YHCIa

MHO»xeCcTBO palOHadbHbIX uncesl. CpaBHEHHE pallMOHAJIBHBIX yucen. JleficTBus ¢
pauroHaabHbBIMU ynciaaMu. [IpencraBienne palmoHaIbHOTO YUCIIA IECITUYHOM
TPOOBIO.

HppanuonanbHbie Yucaa

[TonaTne nppauroHaiapbHOro yncia. Pacno3znaBanue nppaliuOHAIbHBIX YUCET.
[Tpumepsl nokazarenscTB B anredpe. MppanumonansaocTs yncna. [Ipumenenue B
reomeTpun. CpaBHEHUE UPPALIMOHATBHBIX YKcesl. MHOXKECTBO JE€HCTBUTEIbHBIX
YUCElL.

ToxkaecTBeHHbIE IPEe00PaA30BaHMS

UucnoBbie 1 OyKBEHHBIE BhIpaKEHUS

Bripaxenue ¢ nepemeHHO. 3HaueHe BbIpaxkeHus1. [logcTaHOBKa BbIpakeHUN
BMECTO IIEPEMEHHBIX.

Iesble BbIpaKeHUS

Crenens ¢ HaTypaJIbHBIM MOKa3aTesieM u e€ cBolicTBa. [IpeoOpa3oBanus
BBIPAXXECHH U, COAEPHKAIINUX CTEIIEHU C HATYPAJIbHBIM MTOKA3ATEIEM.

OnHouneH, MHOTO4IEH. J[eCTBUS C OTHOWICHAMU U MHOTOUJICHaMU (CIIOKEHHUE,
BbIUMTAHUE, YMHOXKEHUE). DOPMYJIIbI COKPAIIEHHOTO YMHOKEHUS: Pa3HOCTh
KBaJIpaToOB, KBaApaT CyMMBI U Pa3HOCTH. Pa3nokeHne MHOTrO4YJI€Ha Ha MHOKUATEIN:



BBIHECEHHE OOIIEr0 MHOKUTENS 3a CKOOKH, TPYNIUPOBKA, MpUMEHEHHE (popMy
COKpalIEHHOTO YMHOXeHHUs. KBanpaTHbIN TpEXUIIEH, pa3ioKeHUE KBAAPaTHOTO
TPEXUJIEHA HA MHOKUTEIIH.

/Apo0HO-panuoHaIbHbIC BHIPAKECHUSA

Crenenb ¢ uenbiM nokaszatenem. [IpeoOpazoBanue 1poOHO-THMHENHBIX
BBIPQYKEHUI: CIIOKEHUE, YMHOKEHUE, AeneHne. AnreOpandeckas Jpoos.
JlomycTuMble 3HaUEHHS IEPEMEHHBIX B APOOHO-PAIIMOHATIBHBIX BBIPAKECHUSX.
Cokpamenue anredpanyeckux npooeil. [lpuBeaenue anredpandeckux Apooein K
oO1ieMy 3HaMeHaTento. J[efcTBus ¢ anredpanyeckuMu IpoosiMU: CIOKEHUE,
BBIYMTAHUE, YMHOKEHUE, JEIECHUE, BO3BEICHUE B CTEIIEHb.

[IpeoGpazoBaHue BbIpAXKEHU, COACPKAIINX 3HAK MOJTYJIS.

KBaagpaTHbie kopHHn

Apudmernyeckuii KBaApaTHbIN KOpeHb. [Ipeobpa3oBaHuie BbIpaxeHUH,
COJIEpIKaIllUX KBaJAPATHBIE KOPHU: YMHOKEHUE, AECICHUE, BRIHECEHUE MHOXKUTENS
U3-TI0J] 3HAKA KOPHs, BHECEHNE MHOKUTEIIS O] 3HAK KOPHS.

YpaBHeHUsS ¥ HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PaBEHCTB. PABEHCTBO ¢ MEpeMEHHOM.
YpaBHeHus

[lonsiTue ypaBHeHUs U KOpHA ypaBHEeHUS. [IpeacTaBieHne 0 paBHOCUIBHOCTH
ypaBHeHH. O0nacTh onpeseneHus ypaBHeHus (00J1acTh JOMYCTUMBbIX 3HAUCHUN
NIEPEMEHHOM ).

JIuHelHOE YpaBHEHME U €r0 KOPHU

Pemenune nuHelHbIX ypaBHEHUN. JIMHENHOE ypaBHEHHE C TAPaMETPOM.
KonnuecTBO KOpHEW TMHEMHOTO ypaBHEHU . PelieHre TMHENHBIX YPABHEHUH C
napaMeTpoM.

KBaagpaTHoe ypaBHeHHe U €er0 KOPHH

KBagpatusie ypaBHeHus. HenmonHbie kBaJpaTHbIe ypaBHEHUA. JJUCKPUMUHAHT
KBaJIpaTHOTO ypaBHeHHs. Dopmyna KOpHEN KBaJApaTHOTO ypaBHEHUs. Teopema
Buera. Teopema, obpatHast Teopeme Bueta. Pemenne kBaapaTHbIX ypaBHEHUH:
UCTIOJIb30BaHue (GOPMYIIBI ISl HAXOKICHHUS KOPHEH, rpa@uIecKuii METOT
pelleHus, pa3ioKeHne Ha MHOXKHUTEIH, 10A00p KOPHEN ¢ UCTIOIb30BaHUEM
TeopeMbl Buera. KonnuecTBo KOpHEW KBaApaTHOTO YPABHEHHMS B 3aBUCUMOCTH OT
€ro JUCKpUMUHAHTA. bUKkBagpaTHbIC YpaBHEHHS. Y paBHEHHUSI, CBOJIUMBIE K
JMHEVHBIM U KBaJIpaTHbIM. KBajipaTHbIe ypaBHEHHUSI C TAPAMETPOM.

Cucrembl ypaBHeHHH

YpaBHeHHE C ABYMsI IEPEMEHHBIMU. JINHEMHOE YPABHEHUE C ABYMS
nepemeHHbIMHA. [Ipsimas kak rpadudeckas HHTEpIIpETAIUS THHEHHOTO YpaBHEHUS
C ABYMS IIEPEMEHHBIMU.

[TonaTHe cucTteMbl ypaBHEHU. PemeHne cucrembl ypaBHEHUN.

MeTonbl peleHusi CHCTEM JIMHENHBIX YPABHEHUM C IByMsl IEPEMEHHBIMMU:
rpaduuecKuii METO, METOJT CIOKEHUS, METO/I TOACTAHOBKH.

CucreMbl JIMHENHBIX YPABHEHUH C TAPAMETPOM.

HepaBencrBa



Hucnoseie HepaBeHCcTBA. CBOMCTBA YHCIOBBIX HEPAaBEHCTB. [IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPU 3aIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.
Hepasenctso ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBa. O01acTh
OIpeJeNIeHHs] HEpaBeHCTBA (001acTh JOMYCTUMbIX 3HAYEHUH IEPEMEHHOM).
Pemenne JMHEHHBIX HEPABEHCTB.

KBagpaTHOE HEPABEHCTBO U €r0 pelieHus. Penenne KBaapaTHbIX HEPABEHCTB:
UCIIOJIb30BaHUE CBOMCTB M rpaduka KBaapaTUIHON (yHKIIMH, METOJI UHTEPBAJIOB.
3anuce pemeHuss KBaapaTHOTO HEPABEHCTBA.

Pemenue nensix v 1poOHO-pallMOHATBHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.
CucremMbl HEpABEHCTB

CucTemMbl HEPABEHCTB C OJIHOM ITEpEMEHHON. PenieHne cuctemM HEPaBEHCTB C
OJIHOM MEePEeMEHHOM: JIMHEHHBIX, KBaJIpaTHBIX. M300paskeHne pelieHus: CUCTEMbI
HEPaBEHCTB Ha YMCJIOBOW MPSAMOM. 3alKCh PELICHUS] CUCTEMbI HEPABEHCTB.
DyHKUUMA

[lonsitue byHKIMM

JlekapTOBBI KOOPAUHATHI Ha MIIOCKOCTH. DOpMUpPOBaHKE MPEICTABICHUN O
METanpeIMETHOM MOHATHHU «KOOPAUHATH». CriocoObl 3aaHust QyHKIIHN:
aHAIMTUYECKUH, rpadudeckuit, Tabnuunbiid. ['papuk Gynkuun. [Ipumeps
GbyHKIHHI, TOy4aeMbIX B POIIECCE UCCISAOBAHUS PA3IMUHBIX PEATbHBIX
IIPOIIECCOB U pellieHus 3a1a4. 3HaueHue GyHkuuu B Touke. CBoicTBa (QyHKIUI:
00J1aCTh OINpeeNIeHNs], MHOXECTBO 3HAYCHUH, HYJIH, POMEKYTKH
3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTD, MPOMEKYTKH BO3PACTAHUS U
yObIBaHUs, HauOOJIbIlIee U HaUMeHbIIee 3HaueHus. MccnenoBanue GyHKuu mno eé
rpaduky.

KBagparnunas ¢pyHkumusa

CgoiicTBa u rpaduk kBaapatudyHoi GyHkiuu (mapadosna). [Toctpoenue rpaduka
KBaJApaTUIHOU (PYHKIIMM 1O TouKaM. HaxoxxaeHue Hynei KBaapaTHIHOU
(GyHKIIMU, MHOKECTBA 3HAYCHH, MPOMEKYTKOB 3HAKOMIOCTOSHCTBA, POMEKYTKOB
MOHOTOHHOCTH.

OoOpaTHast NPONOPUMOHAIBHOCTD

CaotictBa QpyHkiuu . ['unepbomna.

IHocienoBaTeIbHOCTH M NPOrPecCcHH

Hucnosas nocinenoBaresbHOCTh. [IpruMepbl YMCIOBBIX TOCIEA0BATENBHOCTEN.
beckoneunbie mocne10BaTeIbHOCTU. Apru(MeTHIecKas MPorpeccus U e€ CBOMCTRA.
I'eomeTrpuueckas nporpeccusi. @opmysa o0IIETro WieHa U CyMMbI N IEPBBIX
YJICHOB aprU(METHUECKON 1 TeOMETPHIECKOM mporpeccuit. Cxomsimmasics
reOMETPUYECKast MPOrPECCUSL.

Pemenne TeKCTOBBIX 3aJ1a4

3amauu Ha Bce apu(PMETHICCKUE ACHCTBUS

Pemenue TekcTOBBIX 3a/1a4 apupMeTHIecKuM criocodom. Mcnons3oBanne Tadmuil,
CXEM, YEPTEKEW, IPYrUX CPEACTB NPEACTABICHUS JAHHBIX ITPU PEIICHUH 3a/1a4H.
CraTucTuka v Teopus BepossTHOCTEH

CraTtucruka

TabnuuHoe u rpaduyecKoe MpeICTaBICHUE JaHHBIX, CTOJI0YAThIE U KPYTOBBIE
uarpamMMel, Tpauku, MpUMEHEHUE JUarpaMm U rpauKoB JJis OMUCAHUS



3aBUCUMOCTEN peanbHbIX BEIUYHH, U3BICUECHUE HHPOPMALIUU U3 TaOJIHII,
auarpaMm U rpagukoB. OnucaTenbHbIe CTATUCTUYECKUE NTOKA3ATENN YUCIOBBIX
Ha0OpPOB: cpenHee apupMeTUIecKoe, Meruana, HauOoIbIlIee U HAUMEHbIIIEE
3Ha4YeHUsA. Mephl pacCEMBaHUs: pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKIOHEHUE.
CiyvaitHast ©3MEHUMBOCTh. MI3MeHUMBOCTD Npu n3mMepeHusax. Pemarommue
npaBujia. 3aKOHOMEPHOCTH B N3MEHUYNBBIX BEJINYNHAX.

Cayuaiinbie cOObITHS

Crny4aliHble ONbITHI (IKCIIEPUMEHTHI ), 3JIEMEHTAPHBIE CIIy4ailHble COOBITUS
(ucxonpl). BeposiTHOCTH 351eMEeHTapHBIX COOBITUI. COOBITUS B CITy4alHbIX
AKCIIEPUMEHTAX U OJaronpusaTCTBYIOLIUE deMEHTapHbIe COObITHS. BeposaTHocTu
CIy4aitHbIX cOOBITHI. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSMH.
Krnaccruueckue BepOsITHOCTHBIE OMBITHI C UCTIOIB30BAHUEM MOHET, KYOUKOB.
[IpencraBienue coObITUI C TOMOLIBIO TUarpamMm Jinepa. [IpoTuBomnoI0XKHbIE
coObITHS, O0BEAMHEHUE U IepeceueHue coObiTuil. [IpaBuso cnoxenus
BepositHocTed. Ciyuaiinblii Be1OOp. [IpencraBienne sKkcriepuMeHTa B BUJIE JIepeBa.
HezaBucumbie coObITHSA. YMHOKEHHE BEPOSITHOCTEN HE3aBUCUMBIX COOBITHIA.
[TocnenoBaTenbHble HE3ABUCUMBIE UCTIBITaHUS. [IpeacTaBiaeHne 0 HE3aBUCUMBIX
COOBITHSIX B )KU3HHU.

JJIeMeHTbl KOMOMHATOPUKH

CayvaiiHble BeJTMYHHBI

3HAKOMCTBO CO CITyYallHbIMHU BEIMYMHAMHU Ha IPUMEPaX KOHEYHBIX JUCKPETHBIX
CIy4yaliHbIX BeIM4UH. Pacnipenenenre BeposTHOCTEN. MaTeMaTnyeckoe
oxxuganue. CBolicTBa MareMaTuueckoro oxuaanus. [louarue o 3akoHe OOJIbIIUX
gucein. U3mepenue BepositHocTei. [Ipumenenne 3akoHa O0IbIINX YHCEI B
COIIMOJIOTHH, CTPAXOBaHUH, B 3[PaBOOXPAHEHUH, 00ecriedeHMH 0€301MacHOCTH
HACEJICHUS B YPE3BbIYANHBIX CUTYaLIHSX.

I'eomeTpusn

I'eomeTpuueckue purypsl

@urypsl B TEOMETPUH U B OKPYKAIOLIEM MUPE

I'eomerpuueckas purypa. DopMupoBaHue MPEACTABICHUNA 0 METATIPEIMETHOM
MOHSTHH «(UTYpay.

Touka, TMHUSA, OTPE30K, NpsIMAas, JIy4, JIOMaHas, INIOCKOCTh, YroJl, OUCCEKTpHUCca
yria u €€ CBOWCTBA, BUJBI YIJTIOB, MHOTOYTOJIbBHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux ¢puryp. LlenTpanbHas cuMMeTpus
r€OMETPUYECKUX (PUTYD.

MHOroyroJibHUKH

MHOroyroJIbHUK, €ro 3JIEMEHTHI U €r0 CBOWCTBA. Pacrio3HaBaHne HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BBIITyKJIbI€ M HEBBIMYKJIBIE MHOTOYTOJIbHUKU. [IpaBuibHbIe
MHOT'OYT'OJIbHUKH.

Tpeyronbuuku. Beicota, Mmennana, OuccekTpuca, CpeiHss JMHUS TPEYTOIbHUKA.
PaBHOOEIpeHHBIN TPEYTOJIBHUK, €T0 CBOMCTBA U MPU3HAKU. PaBHOCTOpOHHMI
TPEYTroJIbHUK. [[pAMOYTONBHBIN, OCTPOYTOJIBbHBIN, TYNIOYTOJIbHBIA TPEYTOJIbHUKHU.
Buemnue yriel TpeyronsHuka. HepaBeHCTBO TpeyroiapHUKa.



Yerbipéxyronapuuku. [lapannenorpamm, poM0, IpsIMOYTOJIbHUK, KBaAparT,
Tpanenus, paBHoOepeHHas Tpamnenus. CBoiCTBa U MPU3HAKY HapaljieJorpaMma,
pom0Oa, MpsAIMOYTroJIbHUKA, KBaJpaTa.

OKpy:KHOCTB, KPYT

NX sneMeHThI 1 CBOMCTBA; IIEHTPAJIbHbIE M BIMCAHHBIEC YIibl. KacaTenbHas u
CEKYIIasi K OKPYKHOCTH, UX CBOMCTBA. BIMCaHHbIE U ONUCAHHBIE OKPYKHOCTH JJIs1
TPEYTOJbHUKOB, YETHIPEXYTOJIbHUKOB, TPABUJIBHBIX MHOTOYTOJILHUKOB.
PaBencrBo puryp

CgolicTBa paBHBIX TPEYroibHUKOB. [I[pr3HaKKU paBEeHCTBA TPEYTOJIBLHUKOB.
[TapannenbHOCTD NPSAMBIX

[Tpr3Haky U CBOMCTBA NMapaAJIEIbHBIX MPAMBIX. AKCMOMA MApAJLICTIbHOCTH
EBximpna. Teopema @aneca.

Ipsimoit yroJ. [lepnenaukynsap k npsmoi. Haknonnas, npoekuusi. CepeInHHbIN
NEPHIEeHANKYISAP K oTpe3Ky. CBOMCTBA U NMPU3HAKYU NTEPICHAUKYIISIPHOCTH.
IHonooue

[IponopunonanbHbie 0Tpe3kH, mogodue Guryp. [lonoGHbIE TPEYTrOIHHUKH.
[Tpusnaku mogoo6us.

B3aumHoe pacnosioxkeHue npsamMoil U OKpy>KHOCTH, IBYX OKPYKHOCTEH.
N3mepeHusi U BBIYUCTCHUS

Beaun4unbl

[Tonsitue BennuuHsbl. nuna. U3mepenue niuHbl. EMUHNLBI H3MEpEHUs 1JTMHBI.
Bennuwnna yrna. I'pagycHas mepa yria.

[TonsiTre o TTOIIAAM TUIOCKOM UTYpHI U €€ cBolcTBaX. M3MepeHue miomaaci.
Enunune! uamepeHus miomanm.

[IpencraBnenne 06 00bEME U ero croicTBax. Mamepenue oobéma. EnuHUITET
U3MEpEeHUs: 00bEMOB.

N3mepennsi U BHIYHCTICHUSA

HNHCTpyMEHTBI 11 U3MEPEHUN U IOCTPOCHUM; U3MEPEHHUE U BEIYUCIICHUE YTJIOB,
JUTHH (paccTosiHUi), Tutonanei. TpuronoMmerpudeckre GyHKIIMH OCTPOTO yria B
IPSIMOYTOJILHOM TPEYTOJIbHUKE TpUTOHOMETpHUECKHE (PYHKIIUU TYTOTO yTia.
Brruncnenne 351eMEHTOB TPEYTOJIbHUKOB C UCIIOJIb30BAHUEM
TPUTOHOMETPUUECKUX COOTHOLIECHUN. DOPMyIIbI IUIOLIAAN TPEYTOJIbHUKA,
napajiesiorpaMMa | €r0 YaCTHBIX BUIOB, (DOPMYITBI JUTHHBI OKPY>KHOCTH H
wiomaau kpyra. CpaBHeHue U BerunciaeHue miomazaeil. Teopema [ludaropa.
Teopema cunycoB. TeopeMa KOCHUHYCOB.

Paccrosiaus

Paccrosinne mexny Toukamu. PaccrosiHue oT ToukH 10 npsamon. Paccrosiue
MEXIy (hUTypaMHu.

['eomeTpruueckne NoCTpoeHU

['eoMeTprueckne NOCTPOECHUS Il WILTIOCTPALMU CBOMCTB F€OMETPUUYECKUX
¢buryp.

NHCTpyMEHTBI 711 MOCTPOCHUI: IUPKYIIb, JUHENKA, YroJIbHUK. [IpocTeiimme
MIOCTPOCHHUS UPKYJIEM U JTUHEUKOM: MOCTPOCHHE OMCCEKTPHUCHI yTIa,
MEPIIEHANKYJIAPA K PSIMOM, yTila, PABHOTO TaHHOMY.



[TocTpoeHue TpeyrojJbHUKOB MO TPEM CTOPOHAM, ABYM CTOPOHAM U yII1y MEXKIY
HUMHU, CTOPOHE U JIBYM IPHJICKAIIUM K HEU yriam.

Jlesnienue oTpe3ka B JaHHOM OTHOILEHUH.

I'eomeTpuueckue npeodpazoBaHus

IIpeoOpa3oBanus

[lonstue npeobpazoBanus. [Ipencrapnenrue o MeTanpeIMETHOM MOHITHH
«mpeoOpa3oBaHUE.

JABuKenust

OceBas U LIEHTpaIbHAsI CAMMETPHSI, IOBOPOT U NapaJlJIeIbHbIN MTEPEHOC.
KoMOuHanuu qBuxkeHuil Ha MIIOCKOCTH U UX CBOMCTBA.

BekTopbl 1 KOOPAMHATHI HA TIOCKOCTH

BexTopsl

[TonsiTue BekTOpa, NEUCTBUS HAJl BEKTOPAMHU, UCIIOJIb30BAaHUE BEKTOPOB B (PU3HKE,
pa3NoKeHHEe BEKTOpA HA COCTABIIAIONINE, CKAJIIPHOE MPOU3BEICHUE.

Koopaunatel

OcCHOBHBIE MOHATHSA, KOOPIUHATHI BEKTOPA, PACCTOSTHUE MEXKITY TOUKAMH.
KoopnuHatel cepetuHbl 0Tpe3ka. Y paBHEHUS QUTYD.

[IpumeHeHne BEKTOPOB M KOOPAUHAT JIJISl PEILICHUS MPOCTEUIINX T€OMETPHUECKUX
3a/1ad.

Hcm opus wnamemamuku

Bosnuxnosenue mamemamuxu kax nayku, smanwl e€ pazgumus. OcHogHble
pasoenvl Mmamemamuxu. Bvloarowuecs mamemamukuy u ux Kiao 6 pazgumue
HAayKuU.

beckoneunocmv muoocecmea npocmoix wucen. Qucna u onunsvt ompesKkos.
Payuonanvnvie uucna. Ilompedbnocms 6 uppayuonanvusix uuciax. Lllxona
lugazopa

3apoorcoenue ancedbpvl 6 Heopax apugpmemuru. An-Xopesmu. Pooxcoenue
oykeennoti cumsonuxu. I1. @epma, . Buem, P. /lexapm. Ucmopus eonpoca o
HaxooicoeHuu Gopmyn KopHell anreedbpaudeckux ypagHeHuti cmenenetl, 601buux
yemwvipéx. H. Tapmanwsa, [oc. Kapoano, HX. Abens, 2.1 anya.

llosaenenue memooa KoopourHam, no3801a10We20 NEPEeBOOUMb 2eOMempuUyecKue
00vexmbl Ha A3bIK aneedpuol. Tlossnenue epaguros ynxyuii. P. /lekapm, I1.
Depma. Ilpumepst pasnuuHvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoco (Q@ubonauyu) o kpoauxax, yucia Pubonayyu.
3aoaua o waxmamnoti oocke. Cxo0UMOCmb 2e0MemMpUYeCcKol npocpeccuu.
Hcemoku meopuu eeposmuocmeii: cmpaxogoe oeno, asapmuvie uepul. 11. @epma,
b.Ilackany, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. Iugacop u eco wxona. @anec, Apxumeo. Ilnamon
u Apucmomens. [locmpoenue npaguibHbIX MHO20Y20IbHUKO0S. Tpuccekyus yena.
Keaopamypa kpyea. Yosoenue kyoa. Hcmopus uucna . 3o10moe ceuerue.
«Hauana» Esxnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namoeo nocmyarama.
I'eomempus u uckyccmeo. I eomempuyeckue 3aKOHOMEPHOCIU OKPYAHCATOUE20
mupa.



Acmponomus u ceomempus. Ymo u kax y3nanu Anaxcazop, Ipamocgen u
Apucmapx o pazmepax Jlynst, 3emau u Connya. Paccmosinusi om 3emau 0o Jlynol u
Connya. Hzmepenue paccmosnus om 3emau 0o Mapca.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu: JI1.Duinep. H.U.Jlobauesckuti,
11.J1. Yebvuues, C. Kosanesckas, A.H.Konmozcopos.



