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[Iporpamma pazpaboTaHa B COOTBETCTBHH

OI'OC 00O (ITpukaz Munnpocsemiennst Poccun ot 11.12.2020 r. Ne 712);

(yxazate @I'OC)
C YY4ETOM MPUMEPHOU MporpamMmbl yueOHOTO npeameTa « MaremaTuka»,
(yKaaaTL npumepnyto OOIT/mpuMepHyto porpaMMmy y4eOHOro MpeIMeTa)
BKIIFOUEHHOTO B cofiepKaTenbHbIi paszaen npumepHoit OOII o6mero  obpas3oBanws,

BHECEHHOI1 B peecTp npumepHbix OOIT;

Ha ocHOBe aBTopckoil nporpammel FO.M. Konsiruna, M.B. TkaueBoii, H.E. ®enoposoii,
M.U. labynunou. Anre6pa. CoOopHUK pabounx mporpamm 7-9 kiaccel. YueOHoe mocobue
1U1s1 00111€00pa30BaTENbHBIX OpraHu3anui. 4-e uznanue, nepepadborannoe. CoctaBUTENb
T.A. bypmuctposa. Mocksa. [Ipocsemenune, 2020roz.,mmo reomerpun 7-9 Kiaccol K
yueOnuky JI.C.AtanacsiHa, BKIIOUEHHONW B COOPHUK reoMeTpusi. Y yebHOe mocodue st
o0111e00pa3oBaTeNbHbIX Opranu3anui. 4-e u3ganue, nepepadorannoe. CocraBurens T.A.
bypmuctposa. Mocksa. [Ipocsemenue, 2020 rox.



1. IInanupyembie pe3yJIbTaThl OCBOCHUS MpeAMeTa ajaredpbl

OcBoenue yueOHOro npeamera «MartemaTnka JTOJKHO 00eCleuynBaTh JOCTHKEHHUE Ha
YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHus CAEAYIOINX JUYHOCTHBIX, METAIIPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIbHBIX

PE3YIABTATOB:

JINYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTo npeaMera «MaTtemaTuka
XapaKTEPU3YIOTCH:

1) I'pa:knanckoe

TOTOBHOCTBIO K BBINIOJIHEHHIO OOSI3aHHOCTEH TpaKJaHWHA W peaju3aluyd €ero Impas,
MPEJCTAaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SABJICHUM, TPOLIETYpP FPAKIAHCKOr0 00111ecTBa (BBIOOPHI, ONIPOCHI U TIp.);

2) llaTpuoTHYecKoe BOCIIUTAHME:

OpOsIBIGHUEM MHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUHUCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSM POCCHUHUCKUX MAaTeMaTUKOB M POCCUHCKOM
MaTeMaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO STUX JOCTWKEHHH B JPYrUX HayKax H
MPUKIIATHBIX cepax.

3)lyXx0BHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K OOCYXICHMIO OTUYECKMX MpOOJIeM, CBA3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JIOCTIDKCHMM HAayKd, OCO3HAHUEM BaXHOCTH MOPAJIbHO-3THUYECKUX
MIPUHITUIIOB B JICSITEIHHOCTH YUEHOTO.

4)IcTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K HMOIIMOHAJBHOMY M JCTETHMYECKOMY BOCIPHUSTHIO MaTeMaTUYECKHUX
OoOBEKTOB, 3aJlay, peUICHUuH, pacCyKICHHI; YMEHHUIO BHJIETb MaTEMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

5)IleHHOCTH HAYYHOI O MO3HAHMS:

OpUEHTAIMe B JIEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKa, MPHUPOABI M OOIIECTBA, MOHUMaHUEM
MaTEMaTUYECKOM HAayKH KakK cepbl YeTOBEYECKON NEeATeTbHOCTH, TAnoB €€ pa3BUTHS U
3HQUMMOCTH 11 Pa3BUTUS UHMBWIM3ALMU; OBJAJCHUEM S3bIKOM MAaTEMaTUKH H
MaTEMAaTUYECKOW KYJIbTYPOU KaK CpPEICTBOM MO3HAHHS MHUPA; OBJIAJCHUEM MPOCTEUIIIUMHU
HABBIKAMU UCCIIE0BATEIbCKOMN A€ TEIbHOCTH.

6)Pusnueckoe BocnuTaHue, GopMHPOBaAHNE KYJbTYPbI 310POBbS U IMOIMOHAJIBLHOIO
0J1aronosy4us:

TOTOBHOCTBIO MPUMEHSTh MATEMATUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS, BEJCHUS
3I0pOBOTO O0Opa3a KU3HU (370POBOE TMHUTAHUE, COANAHCUPOBAHHBIA PEKUM 3aHATHU W
OTJIIbIXa, peryysgpHas (pu3ndeckas aKTHBHOCTb); CHOPMUPOBAHHOCTHIO HAaBBIKA pedIiekcu,
MIPU3HAHUEM CBOETO IPpaBa Ha OMIMOKY U TAKOTO K€ MpaBa APYroro 4esioBeKa.

7)TpynoBoe BoCIUTAHHE:

YCTAHOBKOM Ha aKTMBHOE YYacTHUE B PEUICHUU NPaKTHUECKUX 3a/ad MaTeMaTH4eCKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYE€CKOTO O0Opa30BaHUSl HA MPOTSKEHUU
BCEU JKMU3HHM JIJIsI YCIIEITHON MPOQECCUOHATIBHOMN JESTENBHOCTH U PA3BUTHEM HEOOXOTMMBIX
YMEHUM; OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM HMHAMBHUIYAJTbHOW TPACKTOPUU
o0pa3oBaHusl M >KU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
oTpeOHOCTEH.

8)Jdko0ornyeckoe BOCUTAHUE:



OpUEHTAIlMEN Ha MPUMEHEHHWE MATEMaTHUYECKUX 3HAHUW IS pelleHusl 3ajad B 00JiacTu
COXPaHHOCTU OKPY>KAlOlIEH Cpeibl, MIAHUPOBAHUS MOCTYMKOB M OLEHKH MX BO3MOMXKHBIX
MOCHEACTBUNA Il  OKpYXKaromled  Cpejibl; OCO3HAHHEM TJI00AJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHUS.

METAITIPEAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbBIE Pe3yJIbTaThl OCBOSHHUS MPOTrpaMMBbl Y4eOHOTO TIpeameTa «MaTeMaTukay
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCATbLHBIMH MO3HABATEIbHBIMHU JICHCTBUSIMH,
YHUBEPCATBHBIMHU

KOMMYHHKATHBHBIMH JICHCTBUSMHU U YHUBEPCATLHBIMU PEryJsiTHBHBIMU JCHCTBUSIMH.
1) YHuBepcanbHble MO3HABAaTEIbHBbIE JEHCTBUS 00eceunBatoT GOpMHUpPOBaHUE OA30BBIX
KOTHHUTHBHBIX TTPOIIECCOB 00YYaIONTUXCs (OCBOSHHUE METOJIOB MTO3HAHMS OKPYKAIOIIETO
MUpa; TPUMEHECHHUE JIOTHYECKUX, UCCIICIOBATEIBLCKUX ONepaIuii, yMeHHH paboTaTh ¢
uHpopmarmei).

ba3zoBble Jornyeckue qeHCTBUSA:

- BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC MTPU3HAKH MAaTEMAaTHYCCKIUX OOBEKTOB,
MOHSITHI, OTHOIIICHUW MEXy MOHATUAMHU; POPMYJIMPOBATH ONPEICICHUS TTOHITHH;
yYCTaHABJIMBATh CYIIECTBEHHBIN

NpHU3HAK KJIaccHu(PUKAIMKA, OCHOBAHUS JIUIT 00OOIICHUS U CPABHCHUS, KPUTCPUU
IIPOBOJIMMOTO aHAJIN3A;

- BOCIIPUHUMATh, (POPMYJIMPOBATh U MTPEOOPA30BLIBATh CYXK/ICHUS: YTBEPAUTCIIbHBIC U
OTpULIATEIbHBIC, €UHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

- BBISIBJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEUHS B (paKkTax,
JAHHBIX, HAOIOJIEHUAX U YTBEPKICHUSX; TTpeiaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN 1 MPOTHUBOPEUUH;

-JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH M0 aHAJIOTUH;

- pa30upaTh J10Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIECHUH (MPSAMBIE U OT MPOTHUBHOTO),
IPOBOAUTH CAMOCTOSITEILHO HECIIOKHBIE TOKA3aTeNIbCTBA MATEMATUUECKHUX (DAKTOB,
BBICTPAaNBATh APTyMEHTAIIUIO,

IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
-BBIOUPATH CIIOCO0 penieHust yaeOHOM 3aa4uu (CpaBHUBATh HECKOJIPKO BApUAHTOB
pelieHus, BRIOUpaTh Hanbosee MOIXOIAIUN ¢ yUETOM CaMOCTOSTETHLHO BBIEICHHBIX
KPUTEPUEB).

ba3oBble uccnen0BaTENbCKUE IEUCTBHUS:

- WCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIHCKUNA HHCTPYMEHT ITO3HAHMS,
dbopMyITHpOBaTh BOMPOCH, GPUKCUPYIOITHE TPOTHBOPEIHE, TPOOIEMY, CAMOCTOSTEIHLHO
yCTaHaBIMBATh UCKOMOE ¥ IaHHOE, (DOPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO
MO3UINI0, MHCHHE,

- IPOBOJIUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY HECJIOKHBIA SKCTIEPUMEHT,
HEOOJIBITIIOE UCCIIEOBAHKE TI0 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00bEKTa,
3aBUCUMOCTEN OOBEKTOB

MEXTy COO0M;

- CaMOCTOSITENIbHO (hOPMYTUPOBATH OOOOIIEHHUS U BEIBOJIBI TIO PE3yiIbTaTaM MPOBEIEHHOTO
HAOJFOICHYS, KICCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH IMOTYyUYEHHBIX PE3YIhTATOB,
BBIBOJIOB M 000OIIEHHI;

- POTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, @ TAKKE BBIIBUTAThH MIPEATIOIOKEHUS O
€r0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.



Pa6ora ¢ undopmarnueii:

- BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIIUHU, TAHHBIX, HEOOXOAUMBIX JJIS
pelIeHMs 3a1a4H;

- BBIOMPATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

- BBIOMpATh PopMy npeacTaBiaeHUs HH(OPMALUU U WILTIOCTPUPOBATH pellaeMble 3a1a4u
cXeMaMu, JuarpaMMaMu, HHOU rpad ko U UX KOMOWHAIUSIMU,

- OLIEHUBATh HAJEKHOCTh HH(POPMALIUU IO KPUTEPHUSM, MIPEAJIOKEHHBIM YUUTEIEM WU
c(hOpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) YHuBepcaibHble KOMMYHHUKATHBHBIE JIEHCTBUS 00€CeunBatOT ChOPMHUPOBAHHOCTh
COLIMAJIbHBIX HaBBIKOB 00 yUYaOIIUXCS.

Ob61enue:

- BOCIIPUHUMATh U (POPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBHUSAMU U LEISIMU
0O0I1IeHHMS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y PEUICHUs 3a/1a4i, KOMMEHTUPOBATH MOJTYUYEHHbIN
pe3yIbTar;

- B X0J1e 00CYXACHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIa€MOI TeMbI, TPOOJIEMBI,
pelraemMoii 3a/1auu, BbICKa3bIBATh UJIEH, HAIICJICHHBIEC HA TTOMCK PEIICHHUS; COMTOCTABIATh
CBOM CYXICHUS C CYKICHUSIMU APYTUX YUACTHUKOB AUAIIOra, 0OHApYKUBATh pa3inudue U
CXOJICTBO TO3HIINI; B KOPPEKTHOM popme hopMyaupoBaTh pa3HOTIACHS, CBOU
BO3paKCHMUS;

- IPEACTABIIATH PE3YyJIbTaThl PEIICHUS 3a]]a4M, SKCIIEPUMEHTA, UCCIIeI0BAHUS, TPOCKTA;
CaMOCTOSATEIILHO BHIOMpaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3a/1a4 MIPE3ECHTAIlUU U
0COOEHHOCTEW ayAUTOPHUH.

CoTpyaHU4€eCTBO:

- MOHUMAaTh U UCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIyaIbHOU PabOThI MpU
pElIeHNH YYeOHbIX MaTeMaTHUECKUX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOM JESTENbHOCTH,
TUTAHUPOBATh

OpraHu3alri0 COBMECTHON PabOThI, paclpeensaTh BUIbI padOT, TOTOBAPUBATHCA,
00CyXIaTh MPOIIECC U Pe3yiabTaT PaboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;

- Y4aCTBOBATh B TPYIIOBHIX hopMax paboThl (00CYXIeHHS, 0OMEH MHEHHSIMHU, MO3TOBBIE
IITYPMBI U Jp.); BBITIOJIHATH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOU JCHCTBUS C
JIPYTHUMH YJeHAMHU

KOMaH/Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIaja B OOUTUH MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBHSI.

3) YHuBepcanbHbie peryJasaTUBHBIE JEHCTBUS 00eCTIeUnBalOT (HOPMUPOBAHUE CMBICTIOBBIX
YCTAHOBOK M ’KM3HEHHBIX HABBIKOB JINUHOCTH.

Camoopranuzanus:

- CAMOCTOATENIBHO COCTABIIATH IUIaH, AJITOPUTM PEIIeHUs 3a7a4u (UK €T0 4acTh),
BBIOHpATh CIIOCOO peHICHHs C YUETOM HUMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YYETOM HOBOU
uHbOpMAaITIH.

CaMOKOHTpOJIB:

- BJIAJIETh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U Pe3yJibTaTa PeIeHus
MaTeMaTHYECKOM 3a7a4H;

- MPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEILICHUH 3a]1a4i, BHOCUTD
KOPPEKTUBBI B ACSATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAWJIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;



- OIICHUBATh COOTBETCTBUE PE3yiIbTaTa JACSATEIbHOCTH MMOCTABICHHOM IENTU U YCIOBUAM,
OOBSICHATH MPUYHMHBI TOCTIXKEHUS WM HEAOCTHKCHUS LIEIH, HAXOJUTh OMIHOKY, TaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.
Jlist obecniedeHusi BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHNs 00pa3oBaHus Ha 0a30BOM U
yrayOnE€HHOM (BBLACTIEHO KYPCHBOM) YPOBHSX BBIMTYCKHHK HOJTYYUT BO3MOXKHOCTD
Hay4uThCs B 7—9 Kiaccax:

DJiIeMeHThI TEOPUH MHOKECTB H MATEMATHYECKOM JIOTUKH:

OnepupoBaTh MOHATUAMU: MHOKECTBO, XapaKTEPUCTUKU MHOKECTBA, SJIEMEHT
MHOYECTBA, MIyCTOE MHOXECTBO, KOHEUHOE ¥ OECKOHEYHOE MHOYKECTBA, MOAMHOKECTBO,
MIPUHAJIEKHOCTh, BKIIFOYEHNE, PABEHCTBO MHOKECTB;

* H300pakaTh MHOYKECTBA U OTHOIIIEHUE MHOXECTB C MOMOIILIO KPYroB Ditiepa;

* OMpeENATh MPUHAJICHKHOCTD IJIEMEHTa MHOXKECTBY, 00BEIUHEHUIO U
NIEPECEUCHUI0 MHOKECTB;

* 33/1aBaTh MHOKECTBO MEPEYUCIICHUEM €T0 FJIEMEHTOB, CJIOBECHOTO ONMUCAHUS,

* HAXOJUTh MepeceueHne, 00bEeIMHEHNE, TOJIMHOXKECTBO B MPOCTEUIIINX CUTYAIUAX;

* ONEPUPOBATH MOHSATUSIMU: ONIPEICICHUE, AKCUOMa, TEOPEMA, JI0Ka3aTEIbCTBO,
BBICKa3bIBAHUE, UCTUHHOCTD U JIOKHOCTh BBICKA3bIBAHUSI, OTPUIIAHUE BBICKA3bIBAHUH,
oTiepaIy HaJ BEICKa3bIBAHUSIMU: U, UJH, HE, YCIIOBHBIC BBICKA3bIBAHUS (MMILIMKALINH ),

* IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI [ MOATBEPAKICHNUS CBOUX BBICKA3bIBAHUI;

* CTPOUTH BBICKA3bIBAHMS, OTPUIIAHUS BHICKA3bIBAHUM.

B noBcexHeBHOI KM3HU M MIPHU U3YYEHHH APYTUX MPeAMETOB:

* HCTOJIb30BaTh rpaduueckoe MpeICTaBICHUE MHOXKECTB JIJISI ONUCAHUS PeaTbHBIX
IIPOIIECCOB U SIBJICHUM MPU PEIISHUHU 3a7a4 U3 JIPYTUX yUeOHBIX MPEIMETOB;

* CTPOUTH LIETIOUKH YMO3AKJIFOUEHUI Ha OCHOBE MCIIOJIb30BaHUS

MpaBUJI JIOTUKH;

* HCII0JIb30BAaTh MHOXKECTBA, OTIEPAIIMU C MHOXKECTBAMH, UX rpaduuecKoe
MpEJCTABJIICHUE JIJI1 OMMCAHUS PEATIbHBIX MPOIIECCOB U SABJICHUM.

Yucaa

* OnepupoBaTh MOHITUSAMU: HATYPAJIBHOE YUCIIO0, IIE€JI0€ YUCIIO,

OOBIKHOBEHHAs JIpO0b, JECATUYHAS 1P0Ob, CMEIIaHHas JPOOk, pallMOHATBHOE YUCIIO,
apu(pMETHIECKUI KBaIPATHBIN KOPEHb;

* ONIEPUPOBATH NOHITUSIMH: MHOKECTBO HATYPaJIbHBIX YMCEJI, MHOYKECTBO LETBIX
YHCEJ, MHOKECTBO PallHOHAJIBHBIX YUCEII, UPPALUOHAIBHOE YUCIIO, KBAAPATHBIN KOPEHb,
MHOECTBO JICMCTBUTEIILHBIX YACEJ, TEOMETPUUYECKAS] MHTEPIIPETALINS HATypPaIbHbBIX,
[EJIbIX, PAIMOHAIBHBIX, ICHCTBUTEIILHBIX YHCET;

* IOHUMATh U OOBACHATH CMBICI TTO3UITMOHHOM 3aMKMCH HAaTYPaJbHOTO YUCTIA;

* UCMOJIb30BaTh CBOMCTBA YHCEN U MPaBUJIa JCUCTBUM MPH BBITTOJHEHUU
BBIYKCJICEHUH, B TOM YHCJIE C UCIIOJIb30BAaHUEM MPUEMOB PALIMOHAIBHBIX BBIYMCICHUH;

* UCMOJIb30BaTh MPU3HAKYU JCIUMOCTH Ha 2, 5, 3, 9, 10 npu BeINOITHEHUH
BBIUKCJICHUN W PEIICHUN HECTIOKHBIX 3a]1a4;

* BBINOJIHATH OKPYTJICHUE PALMOHAILHBIX YACEI B COOTBETCTBUU C MTPABUJIAMHU U C
3aJaHHOM TOYHOCTBIO;



* OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEJOT0 YUCTIA;

* pacno3HaBaTh PAlMOHAJIBHBIE U UPPALMOHAIBHBIE YUCIIA U CPABHUBATH UX;

* IPEJICTABIISITH PAIMOHAILHOE YHUCIIO B BUJE ACCATUYHOUN ApooH;

* YIIOPSIOUMBATh YUCTIA, 3aMMCAHHBIE B BU/I€ OOBIKHOBEHHOM U IECATUYHON 1pooH;

» HaxoauTh HOJI m HOK 4mncen nucnosnp30BaTh UX MPU PELICHUU 3a7a4.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX MPeIMETOB:

* OLICHUBATb PE3YyJbTAThl BHIYUCICHUHN MIPU PEIICHUU MPAKTUYECKUX 3a/1a4;

* BBIMOJIHATH CPABHEHUE YKCEIT B PEATIbHBIX CUTYAITUsX;

* COCTaBJISITh YUCJIOBBIC BRIPAKCHUS MIPU PEIICHUU MPAKTUUECKUX 3aJ1ad U 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB,;

* MPUMEHSTH MPaBUIa MPUOTUIKEHHBIX BEIYUCIICHUN MPU PEIICHUN MPAKTUIECKUX
3a/1a4 U 3a71a4 U3 JPYTUX YU4eOHBIX MPEIMETOB;

* BBITIOJIHATH CPABHEHUE PE3YJIbTATOB BBIYUCIICHUHN TTPU PEIICHUHN PAKTUUECKUX
3a/1a4, B TOM YHMCJI€ TIPU BHITIOJIHEHUHU MTPUOIMKEHHBIX BHIYUCIICHUIH;

* COCTaBJISITh U OIICHWBAThH YKMCJIOBBIC BBIPAKCHHS TP PEIICHU N MTPAKTUYECKUX 3a/1a4
W 33J1a4 U3 APYTUX YYeOHBIX IPEIMETOB;

* 3aMUCHIBATh M OKPYTJISTh YHUCIOBBIC 3HAUCHUS PEATBHBIX BEJIMYHH C
MCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHMUSI.

To:kaecTBeHHbIE IPE0OPA30BAHMS

* OnepupoBaTh NOHATUAMU: CTENIEHb C HATYpPaJbHBIM [I0KA3aTENIEM, CTEIEHD C
LEIbIM OTPULIATEIBHBIM [T0KA3aTEeIIEM;

* BBITIOJIHSITH HECJIOKHBIE MTPE0OPa30BaHUS JIJIsl BEIYUCIICHUS 3HAUCHUN YMCIOBBIX
BBIPAXKEHUH, COAEPIKAIINUX CTENEHU C HATYPaJIbHBIM MTOKA3aTEJIEM, CTEIIEHH C LIEJIbIM
OTPHULIATENILHBIM TIOKA3aTENEM;

* BBITIOJIHSTH MPE0Opa30BaHUs IEbIX BRIPAKEHUMN: PACKPHIBATH CKOOKHU, TPUBOIUTH
N0/I00HBIE CIaraeMble; BBITIONHATE JACHCTBUS C OJIHOWICHAMH (CIIOXKEHUE, BEIUUTAHUE,
YMHO>KEHHE), 1eHCTBUS

C MHOTOWICHAMH (CJIOKEHUE, BHIUUTAHUE, YMHOXKECHUE);

* HCTIOJIK30BaTh (DOPMYITBI COKPAIIEHHOTO YMHOXKEHUS (KBaJpaT CyMMBI, KBaJIpaT
Pa3HOCTH, PA3HOCTh KBaAPATOB) JIJIsl YIPOILEHUS BEIYUCICHUI 3HAUCHUI BbIPAKEHUN;

* BBITIOJIHSITH PA3JIOKEHUE MHOTOWICHOB HA MHOKUTEIN OJTHUM U3 CIIOCOOOB:
BBIHECEHUE 3a CKOOKY, TPYMITMPOBKA, HCTIOIb30BaHUE (POPMYII COKPAIIEHHOTO YMHOKCHHUS;

* BBIJICJIATH KBaIpaT CYMMBI U KBaJpaT pa3HOCTU OJHOUJICHOB;

* packiaabIBaTh HA MHOXHUTEIN KBaJAPATHBIN TPEXUIICH;

* BBINOJHATH NPe00pa30BaHus BbIPAXKEHUN, COJIEPKAIIUX CTETIEHH C LEIbIM
OTPHULIATENIbHBIM TIOKA3aTeJIeM, IEPEXOJUThH OT 3alUCHU B BUJI€ CTETIEHU C LETbIM
OTPHUILIATENIbHBIM MOKA3aTeNIEM K 3alIUCH B BUJE APOOU;

* BBIMOJIHATH HECJIOKHbBIEC MPE0Opa30BaHUs APOOHO-TMHEHHBIX BBIPAXKEHUN U
BBIpa)XKEHUI C KBaJpaTHBIMU KOPHSAMH, a TAaK)Ke COKpallleHue Ipo0Oeit, mpuBeeHUE
anredpandeckux Apoden K ooIeMy



3HaMEHATEI0, CII0KEHUE, YMHOKEHUE, JeJIeHUE anreopandeckux Ipooeii, BO3BeIeHUE
anreOpanyeckoi IpoOu B HATYPAIbHYIO U LIETYI0 OTPUIATEIBHYIO CTETICHHU;

* BBIMOJIHATH NPeo0pa3oBaHus BHIPAXKEHUM, COJIEPKAITUX KBaJIpaTHbIE KOPHU;

* BBIACIATH KBaAPAT CyMMBI WA KBAAPAT PA3HOCTH ABYWICHA B BBIPAKECHUSX,
coAep KaluX KBaJpaTHbIC KOPHU;

* BBIMOJIHATH MPeo0pa30BaHus BRIPAXKEHUN, COJEPKAIIUX MOTYITb.

B noBce1HeBHOI KMU3HU U NIPHU U3YYEHHH APYTUX MPeAMETOB:

* IOHUMATh CMBICII 3aMMCH YUCJIA B CTAHJAPTHOM BUJIE;

* OIepUpPOBATh Ha 0A30BOM YPOBHE MOHITUEM «CTaHJapPTHAs 3aIUCh YHCIIaY;

* BBITMOJIHATH MPeo0pa3oBaHusl U JEUCTBUS C YUCIAMU, 3alTUCAHHBIMU B CTAaHAAPTHOM
BHUJIC;

* BBITMOJIHATH MPeo0pa3oBaHusl anreOpaniecKux BRIPAKCHUN TIPU PEIICHUH 3a1a4
JIPYTUX Y4eOHBIX MPEIMETOB.

YpaBHeHUsS M HEPABEHCTBA

* OnepupoBaTh MOHITUSMU: PABEHCTBO, YHCJIOBOE PAaBEHCTBO, YPAaBHEHHUE, YUUCIOBOE
HEpPABEHCTBO, HEPABEHCTBO, KOPEHb YPAaBHEHUSI, PEIIICHUE YPABHEHMUS, PEIICHUE
HEpPABEHCTBA, PABHOCUJILHBIC
ypaBHEHUS, 00J1aCTh OTNPEICIICHNS ypaBHEHUS (HEpPaBEHCTBA, CUCTEMbI YPaBHCHUHN WU
HEPABEHCTB);

* IPOBEPSTH CIIPABEIIIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pelaTh JMHEMHbBIC HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOMSIIIMECS K
JIMHENHBIM;

* pelaTh JUHEMHbBIC YPABHEHUSI NYPABHEHUSI, CBOJSIIINECS

K JJMHEWHBIM, C ITOMOIIBIO TOXIECTBEHHBIX ITPE0OPa30BaHMUI;

* IIPOBEPSATH, SABJACTCS JIM TAHHOE YUCJIO PEIICHUEM ypaBHEHUS (HEPABEHCTBA);

* pemaTth KBaJpaTHbIC ypaBHEHUS 10 popMyIie KOpHEH KBaApPaTHOTO YPaBHEHHS;

* pemaTh KBaJpaTHbIC YPABHEHUS U YPABHEHUS, CBOISIIAECS K KBaJIPATHBIM, C
MIOMOIIIBIO TOXKIECTBEHHBIX ITPEOOpa30BaHUIA;

* penaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPABHCHUW, HEPABEHCTB;

* H300paKaTh PEIICHHUS] HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSMOM;

* pemiaTth ApoOHO-TMHEHHbIC YPABHEHHUS;

* pemath NPOCTEUIINE UPPALIMOHAIIBHBIE YPABHEHUS BUIA

Vf (x)=a;VF (x)=Vg();

* pemiaTh ypaBHEHHUS BHIa X'=a

* pemaTh YpaBHCHHS CITOCOOOM Pa3I0KCHHSI HA MHOYKUTEIN U CIIOCOOOM 3aMEHBI
IIEPEMEHHO;

* HCIIOJIB30BaTh METOJ] MHTEPBAJIOB JIJIs PEIICHUS LEJBIX U IPOOHO-PAIlUOHAIBHBIX
HEPABCHCTB,;

* peniaTh JMHEMHbBIC YPABHEHUS U HEPABEHCTBA C ITApAMETPAMH;

* peniaTh HECJIOKHBIE KBaJpAaTHBIEC YPABHEHUS C ITAPAMETPOM;

* penaTh HECJIOKHBIE CUCTEMBbI IMHEWHBIX YPABHEHUM C MapaMETpaMu;



* pelaTh HECIOKHbBIE YPaBHEHHS B LIETIBIX YHCTaX.

B noBce1HeBHOIi ;KU3HHU M IPU U3YYEeHHUH IPYTUX NPeAMETOB:

* COCTaBIISITh U pelIaTh JTUHEIHbIC ypaBHEHUS U KBaPATHBIC

ypaBHEHUS, ypaBHEHUS, K HUM CBOJSIINECS, CUCTEMBI JIMHEHHBIX

YpaBHEHUH, HEPABEHCTB NIPH PEIICHUH 3aJ1a4 U3 IPYTUX y4EOHBIX MPEIMETOB;

* BBITIOJTHSATH OLIEHKY MPaBIOMOA00MS Pe3yIbTaTOB, MOTy4aeMbIX TIPH PEIICHUN
JIMHEMHBIX U KBAJAPATHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YPABHEHUN U HEPABEHCTB IIPU
pelleHn  3a7a4 APYyTrux

y4eOHBIX MPEIMETOB,;

* BEIOMpATh COOTBETCTBYIOIIME YPAaBHEHHsI, HEPABEHCTBA MU UX CUCTEMBI JJIs
COCTaBJICHUS MaTEeMAaTHUYECKOW MOJENIN 3aIaHHOM peanibHOU CUTYallMy WIN MPUKIIATHOM
3a/1auu;

* YMETh HHTEPIPETUPOBATH TIOTYyUEHHBIN MTPH PEIICHUN ypaBHEHUS, HEPAaBEHCTBA
WIM CUCTEMBI PE3YyJIbTAaT B KOHTEKCTE 3aJaHHOM peaibHOW CUTyaIluu WIIH MPUKIIATHOM
3a/1aumn.

DOyHKUUHA

* OnepupoBaTh MOHATUSAMU: (YHKIIMOHATBLHAS 3aBUCUMOCTb, (DYHKIINS, TpaduK
byHKIIMH, cIOcOOBI 3aaHus QYHKIIMU, apTyMEHT U 3HaueHue QyHKIUU, 00J1acTh
OTIpe/ICTICHUS] 1 MHOYKECTBO 3HAYCHHI (DYHKIIUU, HYTH (QYHKIINH, TPOMEKYTKH
3HAKOMOCTOSHCTBAa, MOHOTOHHOCTh (PYHKIIUU, YETHOCTH/HEUETHOCTD () YHKIIHH;

* HAXOJIUTh 3HAUYCHHE (PYHKIUU 10 33JaHHOMY 3HAYEHUIO apryMEHTa;

* HAXOJIUTh 3HAUYCHHE apPTYMEHTA M0 33JJaHHOMY 3HAUYCHUIO (PYHKIIMU B HECIOKHBIX
CUTYaIUSIX;

* OMPEEIATh MOJIOKEHUE TOYKHU 10 €€ KOOpAMHATAM, KOOPAUHATHI TOUKH 110 €€
TIOJIOKEHHUIO Ha KOOPAMHATHOM IIIOCKOCTH;

* 110 TpauKy HaXOAUTh 00JIACTh ONPEIeTICHHUS, MHOYKECTBO 3HAUCHUM, HYIIU
(GYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEKYTKH BO3pACTaHUs U yObIBAHUA,
HanOoJIbIlIee M HAUMEHBIIICE 3HaUeHUS (PYHKIINH;

* cTpoUThH rpaduK TUHEHHON QYHKITUY;

* IPOBEPSITH, SIBISICTCS JIM TaHHBIN Tpaduk rpadukoM 3agaHHON DyHKIIHH
(TMHENHOM, KBaIpaTUYHON, 0OpaTHON MPOTIOPIIMOHATIBHOCTH);

* ONpeaeNATh NPUOIKEHHBIE 3HAUEHUS! KOOPAMHAT TOYKU NepecedeHusl rpauKoB
b yHKIMI;

* cTpouTh rpaduKu TUHEHHOH, KBaIpaTHIHON (DYHKIIHA, 00-paTHOMN
MPOTIOPIIMOHATLHOCTH, (PYHKITUH BUIA Fa-i-i, y=vVx, =%, y=[x|

* Ha IpUMepe KBAJAPaTUYHON (PYHKIIMH, UCTIONb30BaTh MIPeo0pa3oBanus rpaduka
bynkiun y =f(x)

1u1st noctpoenust rpaduka pynkuuu y =af (kx +b) +c;

* COCTaBJISITh ypaBHEHHUE MPSAMOM 10 3aJaHHBIM YCIOBHUSIM: MPOXOISIIEH depes 1Be
TOYKH C 33JJaHHBIMUA KOOPAMHATAMH, IPO-XOASIIEH Yepe3 JaHHYI0 TOUKY U MapayljiebHOMI
JAHHOW MPSIMOW;



* KCCJIeIOBAaTh QYHKIIUIO MO €€ rpaduKy;

* HAXOJUTh MHOKECTBO 3HAYCHUM, HYJIU, TPOMEXKYTKHU 3HAKOMIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUUHOU (PYHKIIUH;

* OlepUpPOBATh Ha 0A30BOM YPOBHE MOHITUSAMHU: TIOCJIECI0BATEIILHOCT,
apudMeTHIecKas Mporpeccusi, reoMeTpruuecKas nporpeccus;

* pelaTth NPOCThIC 3a/1a4l Ha MPOTPECCUU, B KOTOPHIX OTBET MOXKET OBITh MOJIYYeH
HEIMOCPEICTBEHHBIM NOJICYETOM 0€3 MpUuMeHeHUs HOpMYyIT;

* pemath 3a7a4 Ha apU(PMETHUECKYIO U T€OMETPUUIECKYIO TPOTPECCHUIO.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX MPeIMETOB:

* UCTOJIb30BaTh rpa)vKu peagbHbIX MPOIECCOB U 3aBUCUMOCTEHN JIJIsl ONIPEICIICHHS
UX CBOMCTB (HauOOIBIINE U HAUMEHBIITUE 3HAUCHUS, IPOMEKYTKU BO3pACTAHUS U
yObIBaHUS, 00JIACTH MOJIOKUTEIBHBIX U OTPULIATEIILHBIX 3HAYCHUH U T. 11.);

* HCIOJIb30BaTh CBOMCTBA TUHEUHOW (PYyHKIIMH U €€ TpaduK MpU pelIeHUH 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB,;

* WULTIOCTPUPOBATH C TIOMOIIBIO Tpaduka peaibHyt0 3aBUCUMOCTb WJIU MIPOIIECC IO MX
XapaKTEePUCTUKAM;

* HCTOJIb30BaTh CBOMCTBA U IrpadK KBaJApaTUUHOU (PYHKIIUU MPU PEIICHUHU 3a7a9 U3
JIPYTUX YU4EOHBIX MPEIMETOB.

TexkcToBBIC 321241

* Pemath HeCI0KHBIE CIOKETHBIE 33/1a4M Pa3HbIX TUIIOB Ha BCe aprUpMETHYECKUE
JICUCTBUS;

* pemaTh MPOCThIE UCIOKHBIE 33]JaYH PAa3HBIX TUIIOB, a TaK e 3aJja4M MOBBIIIICHHON
TPYIHOCTH;

* CTPOUTH MOJIEJb YCIOBUS 3a/1auH (B BUE TaOJIUIIbI, CXEMbI, PUCYHKa), B KOTOPOU
JaHbI 3HAYCHUS JIBYX U3 TPEX B3aMMOCBI3aHHBIX BEJIMUMH, C IEJIbIO TIOUCKA PEIICHUS
3aJlayu; UCIOJIb30BaTh pa3HbIe

KpaTKHe 3aMiCH KaK MOJEJIM TEKCTOB CIIOKHBIX 3a]1a4 JIJIs1 MOCTPOEHUS TOMCKOBOM
CXEMBbI U PEIlICHUs 3a/1a4;

* pa3InyaTh MOJIENIb TEKCTA U MOJENb PEIICHHS 3a/1a4ul, KOHCTPYUPOBATh K OJJHOMI
MOJIEJIH PELICHUS HECTI0KHOU 3a7a4M pa3Hble MOJEIIH TEKCTa 3a/1a4H;

* OCYIIECTBIATH CIIOCOO MOUCKA PEIICHHMS 33]]a4H, B KOTOPOM PAaCCy>KJIE€HUE CTPOUTCS
OT yCIIOBUA K TPeOOBAHUIO WU OT TPEOOBAHMS K YCIOBUIO;3HATh U IPUMEHATH 00a criocoba
MOWCKa pelIeHus 3a1a4 (0T TpeOOBaHMSI K YCIOBUIO U OT YCIOBUS K TPEOOBAHUIO);

* pellaTh HECIIOKHBIE JIOTUYECKHE 3a/1a4l METOJOM PACCYKIECHUM, MOJIETUPOBAThH
pacCyKIeHUS TIPH MOMCKE PEIISHUs 3a/1a4 C TIOMOIIBIO Tpad-CXeMBbI;

* pemaTh JJOTHYECKHE 3a7]a9H PA3HBIMU CITIOCOOAMHU, B TOM YHCIIE C IBYMS OJIOKaMu U
C Tpemsi 0JI0KaMHU JIaHHBIX C TOMOILbIO TAOIHII;

* COCTaBJISITh IJIaH PEIICHUS 3a/1a4M; BBIICIATh 3TAMbl PEUICHUS 3aJa4lu
COJIepKaHMe Ka)KJ0To ATarna;



* YME€Th BBIOMPATH ONTUMATBHBIN METO/ PEIlIeHUsI 3a]1a4yi U 0CO3HaBaTh BHIOOP
METO/Ia, PACCMaTPUBATh PA3JIMUHbIC METO/IbI, HAXOJIUTh Pa3HbIC PELICHUS 3a]]a4H, €CIH
BO3MOJKHO;

* AaHAJIM3UPOBATH 3aTPYIHEHUS TIPU PEIICHUU 3a/1a4;

* BBIMOJIHATH Pa3IMYHbIC MPEeoOpa30BaHUs MPEIIOKEHHON 3a1a4uu, KOHCTPYUPOBATh
HOBBIE 33/1a4d U3 JAHHOM, B TOM YKCJI€ OOpaTHBIE;

* UHTEPNPETUPOBATH BEIYUCIUTEIIHLHBIC PE3YJbTAThI B 3a]]a4€, UCCIEA0BATh
MOJIy4YE€HHOE pEIICHUE 3a/1a4H;

* AaHAJIM3UPOBATH BCEBO3MOXKHBIC CUTYAIIMM B3aUMHOI'O PACIIOJIOKEHUS ABYX
00BEKTOB U UBMEHEHHE UX XapaKTEPUCTUK TP COBMECTHOM JIBUKEHUHU (CKOPOCTh, BpeMs,
pacCTOsSIHUE) MIPU PEIICHUU 3a/1a4d Ha JIBI)KEHUE JIBYX 00BEKTOB Kak B OJTHOM HalpaBJIEHUU,
TaK ¥ B TPOTUBOTMOJIOKHBIX HATIPABICHUAX;

* 3HATh Pa3JINUUE CKOPOCTEH 0OBEKTA B CTOSTUEH BOJE, IPOTHUB TCUCHUS U TIO
TEYEHUIO PEKHU; HCCIIE0BATh BCEBO3MOXKHBIC CUTYAIIMH TIPU PEIICHUH 3a]1a4 Ha JBUKCHHE
10 peKe, pacCMaTpUBaTh

pa3HbIC CUCTEMBI OTCUETA;

* pemiaTth 3a7a4M Ha HAXOXK/ICHUE YaCTH YMCIia U YMCTIa 10 €ro YacTH, periaTh
pa3zHooOpa3HbIe 3a/1a4M «HA YaCTH;

* pemath U 00OCHOBBIBATH CBOE pelieHne 3a7ad (BbIICTIATh MATEMAaTUIECKYIO
OCHOBY) Ha HAXOXJEHUE YaCTH YUCJIa U YKCJIA 0 €r0 YaCTH HA OCHOBE KOHKPETHOIO
CMBICIa Ipoowu;

* HAXOAUTh MPOLEHT OT YHCJIA, YUCIIO MO €r0 MPOLEHTY, MPOLIEHTHOE OTHOLLICHHE
JBYX YHCEJI, IPOLIEHTHOE CHUKEHHE WJIHM MPOLIEHTHOE MMOBBIIIEHUE BEJIUYHHBI;

* pemiaTh 3aJja4M Ha MPOIICHTHI, B TOM YUCJIE CIOXKHBIC MMPOIIEHTHI C 000OCHOBAHHEM,
UCIIONIB3YS Pa3HbIC CIIOCOOBI;

* pemiaTh, 0CO3HABATh U OOBSICHATH HIACHTUYHOCTH 337]a4 PA3HBIX TUIIOB (Ha padoTYy,
Ha MOKYIIKH, Ha JBUKEHUE ), CBSI3IBAIOIIUX TPU BEJIMYUHBI, BBIIESATH 3TU BEJIMUYUHBI U
OTHOLLUEHHUS MEXAY HUMU,

MPUMEHSTh UX MPHU PEIICHUN 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 3a/]a4H YKa3aHHBIX
THUIIOB;

* BJIaJIETh OCHOBHBIMHM METOJIaMU PELICHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHLIEHTPALIUH;

* pemmaTh 3a7a4u M0 KOMOMHATOPUKE M TEOPUH BEPOSTHOCTEH HA OCHOBE
WCIIOJIb30BaHUs U3YUYEHHBIX METOJIOB U 00OOCHOBBIBAThH PEIICHUE;

* pellaTh HECIOKHBIC 3a/]a4u 1T0 MATEMATUYE€CKON CTATUCTHUKE;

* OBJIa/ICBaTh OCHOBHBIMU METOIAMH PEIICHUS CIOKETHBIX 3a/1au: apu(pMETUICCKUH,
anredpandeckuii, mepedop BapuaHTOB, T€OMETPUUECKHM, TpadUIeCKuil, TPUMEHSTh UX B
HOBBIX 110 CPAB-HEHUIO C U3yYEHHBIMU CUTYyaIUsX.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX MPeIMETOB:

* BBIIBUTATh TUIOTE3bI O BO3MOXKHBIX MPEIETbHBIX 3HAYCHUSIX HCKOMBIX BEJIMYHUH B
3aja4e (IenaTh NPUKUIIKY);
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* BBIACJATH PH PEIICHUH 3a]1a4 XapaKTEPUCTHKHA pacCMaTpUBAEMON B 3a7a4e
CUTyalluH, OTJIIMYHBIC OT PEAbHBIX (TE€, OT KOTOPHIX a0CTParupoBaINCh), KOHCTPYUPOBATh
HOBBIE€ CUTYallUH C YYETOM ITUX XAPAKTEPUCTUK, B HACTHOCTH, ITPU PELICHUH 33/1a4 Ha
KOHIIEHTPAIIMU YYUTHIBATH IJIOTHOCTH BELIECTBA;

* pemaTh 1 KOHCTPYUPOBATH 33/1a4¥ HA OCHOBE PACCMOTPEHHUS PEATIbHBIX CUTYALIU,
B KOTOPBIX HE TPeOyeTCsl TOUHBIM BRIUUCIUTEIIbHBIA pPe3yJIbTar.

CraTncTuka v Teopusi BeposiTHOCTEM

* lIMeTh IpeCTaBICHUE O CTATUCTUYECKUX XaPAKTEPUCTUKAX, BEPOSITHOCTH
CIIy4alHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1auax;

* pelath NPOCTEUIIe KOMOMHATOPHBIE 3aa4l METOAOM MPSIMOTO U
OpraHM30BaHHOTO Nepedopa;

* MIPEJICTABIISITH JaHHBIE B BUJI€ TaOJUII, TUarpamM, rpad)ukoB;® YUTaTh
uH(dOpMaINIO, TPEACTABICHHYIO B BU/IE TaOIUIIbI, TMarpaMMbl, rpaduka;

* U3BJIEKaTh MH(OPMAIHIO, ITPEAICTABICHHYIO B Ta0IMIIAX, HA AUarpaMMax,
rpadukax;

* OIpeeNsATh OCHOBHBIE CTATUCTHYECKUE XapaKTEPUCTUKN YUCIIOBBIX HAOOPOB;

* OLICHUBATh BEPOSATHOCTH COOBITHUS B MPOCTEUIIINUX CIydasX;

* UMETb MPECTABICHUE O POJIU 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBICHUSX;

* ONEPUPOBATH MOHATHAMU: CTOJIOYATHIC U KPYTOBBIC THATPAMMBbI, TAOIHUIIbI JaHHBIX,
cpenHee apupMeTUYeCKoe, MearaHa, HauOoJIblee U HaUMEHbIIIee 3HaYeHHUST BEIOOPKH,
pa3Max BIOOPKH, JUCTIEPCHS I CTaHIAPTHOE OTKJIOHEHHE, ClydaiiHas H3MEHYUBOCTD;

* COCTaBJIAThH TaOJHUIIBI, CTPOUTH IUArpaMMbl U rpadKi Ha OCHOBE JIAHHBIX;

* ONEPHUPOBATH MOHATUSAMU: (PaKTOpHUAI YHCIIA, IEPECTAHOBKU U COUYETAHUS,
TpeyroiabHuK [lackans;

* IPUMEHATDH NMPABUJIO MPOU3BEICHUS MPU PEIICHUH KOMOMHATOPHBIX 3a/1a4;

* ONEPUPOBATH MOHATHAMU: CIYIAHHBIN OIMBIT, CIyYalHBIA BHIOOD, UCIIBITAHUE,
AJIIEMEHTAPHOE CIIy4aifHOe COOBITHE (MCXO/), KIIACCUYECKOE OTpeIeTICHUE BEPOSITHOCTHU
CIIy4aifHOTO COOBITHS, ONIEPAIIMH HAJl CITy4YalHBIMU COOBITHIMU;

* IPECTABIATH HHPOPMAIIMIO C TIOMOIIBIO KpYyToB Ditnepa;

* pelaTh 3a7]a4M Ha BBIYMCIIEHUE BEPOSITHOCTH C OACYETOM KOJIMUYECTBA BAPUAHTOB
C IOMOIIIbI0 KOMOMHATOPUKHU.

B noBcexHeBHOM »KU3HU U NP U3YYEHUM APYTUX NPEeAMETOB:

* OLICHUBATh KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOJOM IIepedopa;

* UMETh NPEACTABICHUE O POJIM IPAKTUYECKU JOCTOBEPHBIX U MAIIOBEPOSTHBIX
COOBITHH;

* CPaBHMBATh OCHOBHBIC CTATUCTHYECKHUE XAaPAKTEPUCTUKH, MTOJTYYEHHBIE B IIPOLIECCE
peLICHUs IPUKIAJHOM 3aa4, U3YUYECHUS PEATbHOTO SBJICHUS;

* OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITUM U SIBICHUN B HECJIIOKHBIX CUTYAIUSIX;

* U3BJIEKaTh, MHTEPIPETUPOBATH MPEOOPA30BbIBATh HUHPOPMALUIO, TPEICTABICHHYIO
B Ta0nuIax, HA Juarpammax, rpajukax, OTpakarouyr0 CBOMCTBA U XapaKTEPUCTUKU
peaNbHBIX MPOLIECCOB U SIBJICHUI;
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* OIIPENEIATh CTATUCTUYECKUE XapaKTEPUCTUKU BEIOOPOK MO TaOIHIaMm,
auarpaMMam, rpaukam, BBITOJIHATh CPABHEHHE B 3aBUCUMOCTH OT LIEJI PEIICHUS 3aa4u;

* OLIEHUBATh BEPOSTHOCTh PEaJIbHBIX COOBITUHN U SIBICHUM.

Hcropus maTteMaTuKH

* OnuChIBaTh OTAEIBHBIE BBIAAIOIINECS PE3YJIbTATHL, IOJYYCHHBIE B XOA€ Pa3BUTHUS
MAaTEMaTUKU KaK HayKH;

* 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B CBSI3HU C
OTEYECTBEHHON U BCEMUPHON UCTOPHUEH;

* IOHUMATBH POJIb MaTEMaTUKU B pa3BuTuu Poccuu;

* XapaKTEepU30BaTh BKJIAJ BBIIAIOLINXCS MATEMATUKOB B Pa3BUTUE MAaTEMaTUKU U
MHBIX HAYYHBIX 00JIacTel.

MeTtoabsl MaTeMAaTHKH

* BriOupaTh NOAXOIAIIMN N3YYEHHBIM METO JAJI PEIICHUH U3-YUYEHHBIX TUIIOB
MaTeMaTU4YECKUX 3a/a4;

* IPUBOJAUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYIKAIOLLEH
JNEUCTBUTEIIBHOCTU U MPOU3BEACHUIX UCKYCCTBA;

* UCIIOJIB3Ys U3YUYEHHBIE METO/IbI, IPOBOJANUTH JOKA3aTEIbCTBO, BBIIIOJIHATh
OIIPOBEPIKEHHUE;

* BBIOMPATh U3YUYECHHBIE METOJIbI M MX KOMOWHAIIMH ISl pEHICHUSI MATEMAaTUYECKUX
3az1ay;

* UCII0JIB30BAaTh MATEMAaTUYECKUE 3HAHUA JUIsl OIIMCAHUs 3aKOHOMEPHOCTEN B
OKpPY’KaroLIeN JEHCTBUTEIILHOCTHU U IIPOU3BEICHUAX UCKYCCTBA,
* IPUMEHATH NIPOCTEHIINE ITPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIMOHHbIE
CUCTEMBI IIPU PEIICHUN MAaTEMaTUYECKUX 3a1ay.

I'eomeTpus

I'eomeTpuueckue purypsl
- OnepupoBaTh MOHITUSIMHU T€OMETPHIECKUX (PUTYD;
U3BJIEKaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATh MHPOPMALUIO O T€OMETPHUUECKHUX
durypax, mpeJCcTaBICHHYIO Ha YEPTEkKaX;
* TIPUMEHATH JJIs PEHICHHS 3aJlady TeoMeTprueckue (akThl, €CIH YCIOBHIX MPUMEHECHHUS
3aJlaHbl B SIBHOHM (hopMe, a TaKkKe MPEIoiaraeTcsi He-CKOJBKO MIaroB perieHus;
pemiath 3aJaud Ha HAXOXKJICHHE TEOMETPUYECKMX BEIMYMH 10 00pa3lam WiIH
aNrOpUTMaM;
- popMyIHpOBATH CBOMCTBA U TIPU3HAKH PUTYD;
- IOKa3bIBaTh T€OMETPUUYECKHIE YTBEPIKICHHUS,
BIAJCTh CTAHJAPTHOW Kiaccupukamuerdn 1mIockux Quryp (TpeyroJbHHKOB W
YETBIPEXYTOJILHUKOB).
B noBceqHeBHOM KM3HU M TP U3YyYEeHUH JAPYTUX NPEIMETOB:
WCIIOJIP30BaTh CBOWCTBA TEOMETPUUYECKUX (UTYp Mg penieHus THUIOBBIX 3ajad,
BO3HUKAIONIUX B CUTYaIllUSIX MMOBCEAHEBHOM )XKM3HU, 3a71a4 MPAKTHUECKOTO COACPIKAHNUS,
MCIIOJIH30BATh CBOMCTBA T€OMETPUYECKHUX (DUTYP IS PEIICHHs 3a7a4 MPaKTUYECKOTO
XapakTepa 1 3a/1ad U3 CMEKHBIX JUCITUTUIAH.
OTHOmEeHU
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OnepupoBaTh TNOHSATUAMHU: PaBEHCTBO (Uryp, paBHble (QUTYpPBI, PABEHCTBO
TPEYrOJIbHUKOB, MAPAJICIBHOCTh MPSIMBIX, MEPHEHIUKYISIPHOCTh MPSIMBIX, YIJIBI MEXIY
NpSIMBIMH, TEPIEHIUKYISP, HAKIOHHAS, MPOEKIMs, noxooue Quryp, noaoOHble QUrypsl,
N01I00HBIE TPEYTOJIbHUKH;

- IPUMEHATH Teopemy dajeca u TEoOpemMy O MPONOPLUUOHATBHBIX OTPE3Kax MPHU PELICHUU
3azay,
- XapaKTepU30BaTh B3aUMHOE PACTIONIOKEHUE MPSIMOU M OKPYKHOCTH, JBYX OKPY>KHOCTEH.
B noBcegHeBHOM KU3HU M PU U3YYEHHHU PYTUX MPeIMETOB:
* ICTI0JIb30BaTh OTHOIIEHUS JIJIsl PEIICHUS 3a/1a4, BO3HUKAIONIUX B PEATbHOM KU3HH.
N3mepennsi u BBIYUCIEHUS
- BBINONMHATH M3MEpeHue JJIMH, PACCTOSHUM, BEJIMYUH YTJIOB C MOMOIIbI0 MHCTPYMEHTOB
JUTSL UBMEPEHUH JJIMH U YTJIOB;
MPUMEHSITh (POPMYJIbI TEpUMETpa, IUIOMAAU U O00BEMaA, IUIOMATU TOBEPXHOCTH
OTJICJIbHBIX MHOTOIPAHHUKOB TIPU BBIYUCIICHUSX, KOT/Ia BCE JaHHBIC UMEIOTCS B YCIIOBUH;
npuMeHaTh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPUUYECKHE COOTHOILICHUS IS
BBIYHMCJICHUS JIJTUH, PACCTOSHUMN, TJIOMIAICH B TPOCTEUIINX CITydasix;
- ONIEPUPOBATH MPEACTABICHUSIMH O JIJTMHE, TIIOIIAIU, 00bEME KaK O BEIMUMHAX;
npumMeHaTh Teopemy Iludaropa, dopmynsr miomanu, o0béMa TpH  pEIICHUU
MHOTOIIIArOBBIX 3aJ1a4, B KOTOPHIX HE BCE JaHHBIC MIPEACTABIEHBI SBHO U KOTOPBIC TPEOYIOT
BBIYKCJICHUH, ONEpUpPOBaTH Oo0Jiee MIMPOKUM KOIMYECTBOM (HOPMYI JUTUHBI, IUIONIAIIH,
00bEéMa, BBIUMCIATH  XapaKTePUCTHUKU  KoMmOwHarui  ¢uryp  (OKpyKHOCTEH U
MHOTOYTOJIbHUKOB),  BBIUYUCISATH  PACCTOSHUA ~ MeXAy  (Gurypamu,  OPUMEHSTh
TPUTOHOMETpPUYECKHE (POPMYIIBI JJI BBIYMCIECHUN B 00JIe€ CIOXKHBIX CIydasX, MPOBOJUTH
BBIYHCIICHUSI HA OCHOBE PABHOBEIMKOCTH U PaBHOCOCTABICHHOCTH;
- IPOBOJIUTH MPOCTHIE BHIYHMCIICHUS Ha 00bEMHBIX TEJaX;
- popMyNIHpOBaTh 3a]]a4M HAa BBIYUCIICHUE JJIMH, TUIOMAAeH 1 00BEMOB U pelIaTh UX.
B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:
* BBIYUCJISITh PACCTOSIHUSI HA MECTHOCTU B CTAaHAAPTHBIX CUTYAIUSIX, IPUMEHATH (POPMYIIbI
Y BBIYMCIISITH TUIOMIAIA B IPOCTHIX CIIyYasix;
NPOBOAUTH BBIUMCICHUS HAa MECTHOCTH, MPUMEHSATH (GOPMYJbl TPH BBIYUCICHUSX B
CMEXHBIX YUEOHBIX IPEAMETAX, B OKPY>KAIOIIEH NEeHCTBUTEIbHOCTH.
I'eomeTpryeckue MOCTPOCHUs
N300pakaTh TUIOBBIE IUIOCKHE (QUTYPHI M (UTYpPHl B TMPOCTPAHCTBE OT PYKH U C
MIOMOIIbIO HHCTPYMEHTOB;
- 1300pakaTh reOMeTprUeCKre (GUTYPHI 0 TEKCTOBOMY M CUMBOJILHOMY OIKCaHUIO;
- CBOOO/THO OTIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECTIOKHBIX CIIyJasiX;
BBITIOJTHATD MOCTPOCHUSI TPEYTrOJIbHUKOB, MPUMEHSATH OTIAEJIbHBIE METOJblI MOCTPOCHUI
LHUPKYJIEM U JIMHEMKOU U TPOBOAUTH MPOCTEUIINE HMCCIIEIOBAHUS YHUCIIA PELIEHUN;
M300pakaTh TUMOBBIC TJIOCKHE (UTYPHI M OOBEMHBIC TEa C TOMOIIBIO MPOCTEUIINX
KOMITbIOTEPHBIX HTHCTPYMEHTOB.
B noBcegHEeBHOM KU3HU U NPU U3YYEHUH IPYTUX NPeIMETOB:
* BBIMOJIHATH NPOCTEHIIINE NOCTPOECHHSI HA MECTHOCTH, HEOOXOIUMbIE B pEAIbHOU JKU3HU;
* OLICHUBATbH Pa3MepPhl peajbHbIX OOBEKTOB OKPYKAIOLIET0 MUPA.
IIpeoOpa3zoBanusi
- Ctpouts GUrypy, CHMMETPUUHYIO JaHHOU (PUType OTHOCUTEIBHO OCU
Y TOYKHU;
ONEpUPOBATH MOHATUEM JBHXKEHHUS M MpPeoOpa3zoBaHusl MOA0OUs, BIANETh MNPUEMAMU
MOCTPOEHUs (QUTYP C UCIIOJIB30BAaHUEM JBHKCHUHN U TTpeoOpa3oBaHUM TOA00US, MPUMEHSTh
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MOJYYEHHBIE 3HAHUS U ONBIT NOCTPOCHUM B CMEXKHBIX MPEIMETAX U B PEATbHBIX CUTYaIUAX
OKPY’KAIOLIEro MUpa,;
CTpOUTh (QUTypy, NOJOOHYIO JaHHOW, TMOJH30BAThCS CBOMCTBAMHU TMOAOOUS IS
000CHOBaHUS CBOMCTB (uUryp;
- IPUMEHATh CBOMCTBA JIBM)KEHHMM JJI1 MPOBEJEHUS MPOCTEUIINX OOOCHOBAHUU CBOMCTB
duryp.
B noBce1HeBHOI KM3HU U NIPHU U3YYEHHH APYTUX MPeAMETOB:
* pacro3HaBaTh JABUKEHUE 00BEKTOB B OKPYKAIOIIEM MUDE;
* pacro3HaBaTh CUMMETPUYHBIE (DUTYPHI B OKPYKAIOIIEM MUPE;
- IPUMEHSTh CBOMCTBA JBIXKCHUHN U IPUMEHSThH O00UE JIJIsl IOCTPOCHUMN U BEIYUCIICHUN.
BekTOpbI 1 KOOPAUHATHI HA IJIOCKOCTH
- OnepupoBaTh MOHITUAMU: BEKTOpP, CyMMa BEKTOPOB, PA3HOCTh BEKTOPOB, TPOU3BEICHUE
BEKTOpPA HAa 4YHCJIO, YrOJ MEXIYy BEKTOPaMH, CKaJIPHOE NPOU3BEICHUE BEKTOPOB,
KOOPAWHATHI HA TNIOCKOCTH, KOOPAUHATHI BEKTOPA;
© OTNpeAeNsaTh MPUOIKEHHO KOOPAUHATHI TOYKH MO €€ M300pa)KeHUI0 Ha KOOPAMHATHOMN
IJTIOCKOCTH;
* BBITIOJIHATH JCHUCTBUSI HAJ[ BEKTOpamu (CIOKEHHE, BBIYMTAHUE, YMHOXEHHUE Ha YHCIIO),
BBIYUCIIATh CKAISIPHOE MPOU3BEJACHUE BEKTOPOB, OMPEALISATh B MPOCTEHIIUX CIydasix yro
MEXJy BEKTOPAaMH, BBINOJHATHPA3IO0KEHNE BEKTOpa HA COCTABJSIOIINE, MPUMEHATH
MOJIydEHHBbIE 3HaHUS B (HU3UKE, TOJIb30BaThCs (OPMYJONW BBIYUCICHUS PACCTOSHUS
MEXIyTOUYKAaMU TI0 M3BECTHBIM KOOpJMHATaM, UCIIOIb30BaTh YpPaBHEHUS (QUTYPIIIS
pelIeHus 3a1ay;
- IPUMEHSATH BEKTOPBI U KOOPAMHATHI ISl PELIECHUS TEOMETPUUYECKUX 3a/1a4 Ha BBIYUCIICHUE
JUIUH, YIJIOB.
B noBceIHeBHOM KMU3HU U NIPHU U3YUYEHHH APYTUX NPEAMETOB:
UCIIOJIb30BaTh BEKTOPHI JUISL PELICHMS IPOCTEHIINX 3a7a4 Ha OIPEIEJICHUE CKOPOCTU
OTHOCUTEJIBHOTO JIBUKECHUSI;
UCIIOJIb30BaTh TOHATHUS BEKTOPOB M KOOPJIWHAT IS pelIeHUs 3aaad 1o (Qusuke,
reorpaduu U APyrUM y4eOHBIM MIPEIMETaM.
HUcropust MaTeMaTHUKH
OnucelBaTh OTIENBHBIE BBIJAIOIIMECS pE3YyJbTaThl, IOJYYEHHBIE B XOJE pPa3BUTHS
MaTeMaTHUKU KaK HaAyKH;
* 3HaTh MPUMEPHI MATEMATUYECKUX OTKPBITUM M UX aBTOPOB B CBSI3U C OTEUECTBEHHOM M
BCEMUPHOU UCTOPUEH;
* IOHUMATh POJIb MaTEMATUKU B pa3Butuu Poccuu;
- XapaKTEepU30BATh BKJIAJ BBIIAIOIINXCS MATEMATUKOB B Pa3BUTHE
MaTEeMaTUKH U UHBIX HaYyYHBIX 00JIacTeil.
MeToabl MaTEMAaTHKH
BoiOupaTe mnoaXoAsuuMid M3YyYEHHBIW METOJA TMpPU PEIICHUH HU3YYEHHBIX THUIIOB
MaTeMaTHYECKHUX 3a/1a4;
MPUBOJINTh  NPUMEPBl  MAaTeMaTUYECKUX 3aKOHOMEPHOCTEHW B  OKPYXKaroLIEeH
JNEUCTBUTEIIBHOCTU U MPOU3BEAECHUIX UCKYCCTBA;
- UCIIOJIb3Ysl U3YUYEHHBIE METO/IbI, IPOBOJIUTH JOKA3aTEIbCTBO, BHINIOIHATH ONPOBEPKEHNUE;
- BBIOMpATh U3YYEHHBIE METO/Abl U X KOMOMHAIIMU ISl PEIICHUSI MATEMAaTUYECKUX 3a/aY;
- MCMOJIB30BATh MATEMATUYECKUE 3HAHUS [T ONIMCAHUS 3aKOHOMEPHOCTEN B OKPYKAIOLIEH
JNEUCTBUTEIIBHOCTH U MPOU3BEACHUSIXUCKYCCTBA,;
MPUMEHATh MPOCTEUIIINE MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUN MAaTEeMaTUYECKUX 3a]1a4.
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2.Conep:xanue y4eOHOro npeamera «MareMaTuka
AJITEBPA

Yuciaa

PannonanbHble Ynucaa. MHOXKECTBO pallMOHAIBHBIX yucesl. CpaBHEHUE
palMOHANIBHBIX Yncen. JIelCcTBUSA ¢ panOHanbHbIMU ynciaMu. [IpencraBnenne
palMOHAILHOIO YKCTa JECATUYHON APOOkIO.

HppaunonanbHbie ynciaa.llonarue uppaunonanpbHOro uncna. PacnoznaBanue
UppalMoOHANIBHBIX Yuces. [Ipumepsl 1oka3aTenscTB B anredpe. MppaimoHnaaibHOCTh Yuca

V2 . ITpumenenue B reoMmerpry. CpaBHEHUE UPPALMOHATBHBIX YnceT. MHOXKECTBO
NEUCTBUTEIILHBIX YUCE.

ToxkaecTBeHHbIE IPE00PA30BAHMS

YucaoBble 1 OyKBeHHbIE BbIPpaKeHMs1. BbIpa’keHue ¢ IepeMEeHHON. 3HaUeHue
BbIpaxkeHus. [locTaHOBKa BhIpaKEHUN BMECTO MEPEMEHHBIX.

Heable BoipaxkeHus. CTENEeHb C HATYpaJbHBIM MTOKA3aTeJIeM U €€ CBOMCTRA.
[IpeobpazoBanust BEIpaKeHUH, COIEPIKAIIUX CTENIEHU ¢ HATYPaJIbHBIM MTOKa3aTeJIeM.
OnHouneH, MHOTO4IEH. [IeiCTBUS C OHOWICHAMU U MHOTOUJICHAMU (CIIOKEHUE,
BbIUMTaHUE, YMHOKEHUE). POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: pa3HOCTh KBaAPATOB,
KBaapar
CYMMBI U KBaJIpaT pa3HOCTH. Pa3znokeHne MHOro4JIeHa Ha MHOKUTE-JIN: BEBIHECEHHE
0O0IIero MHOXKHTEIS 32 CKOOKH, TPYIIUPOBKA, TpUMEHEHUE GOPMYI COKPALIEHHOTO
yMHOkeHus. KBagpaTHBbI TpEXUieH, pa3ioKeHUe KBaAPaTHOTO TPEXUJIEHAa HA MHOKHUTEIH.

/IpoOHO-panuoHaibHbIe BbIpaxkeHusi. CTENEHb C LIEJIBIM [T0KA3aTEIIEM.
[IpeobpazoBanue IPOOHO-TUHEHHBIX BRIPAKEHUN: CIIOKEHNE, YMHOKEHHUE, JIeJICHHUE.
Anrebpandeckas 1po0b. JlomycTumMblie
3HAYEHUS MEPEMEHHBIX B IPOOHO-pAllMOHATIBLHBIX BhIpakeHUaX. CokpanieHue
anrebpanueckux apoodeit. [Ipusenenne anredbpandeckux apobeii kK 00IeMy 3HaMEHATEIO.
JleiicTBus ¢ anreOpandecKuMu
JIpOOSIMU: CIOXKEHNE, BEBIUUTAHNUE, YMHOKEHHE, JISJICHIE, BO3BEJCHUE B CTEIICHb.
[IpeobpazoBaHne BEIpAKCHHM, COJICPKAITUX 3HAK MOJTYJIS.

KBanpatnble kopHu. ApudmMeTnueckuii KBaapaTHbIA KOpeHb. [Ipeodpa3oBanue
BBIPAYKCHUH, COJCPKAIINX KBAJIPATHbIE KOPHU: YMHOXKEHHUE, JICJICHNUE, BBIHECCHUE
MHOJKHTEINS U3-TI0J 3HAKA KOPHS,

BHECEHHE MHOUTEIIS IO 3HAK KOPHSI.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa. YucnoBoe paBeHCTBO. CBOKMCTBA YHUCIOBBIX PaBEHCTB. PaBEeHCTBO ¢
MIEPEMEHHOM.

VYpaBHenus. IlonsaTus ypaBHeHUs U KOpHs ypaBHeHus. [IpencraBienue o
PAaBHOCUJIBHOCTH ypaBHeHUH. O01acTh onpeiesieHus] ypaBHEHU (00J1aCTh HOMYCTUMBIX

3HAYEHUN IEPEMEHHON ).
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JIuneiiHOe ypaBHEHUE M ero KOPHHU. PenieHne nMHEWHBIX ypaBHEHUN. JIuHelHOe
ypaBHEHUE ¢ napaMeTpoM. KoanuecTBo KOpHEH JIMHEHHOTO ypaBHEeHUs. Pemenue
JIMHEMHBIX YPaBHEHUH C I1APAMETPOM.

KBaapatHoe ypaBHeHnue u ero kopuu. Ksanpartueie ypaBHenus. Henomnbie
KBaJpaTHbIE YpaBHEHUSA. [IMCKpUMUHAHT KBaApaTHOTO ypaBHeHUs1. DopMyna KOpHeEH
KBajpaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpaTtHas Teopeme Buera.Pemenue
KBa/IpAaTHBIX YpaBHEHUI: UCIIOJIb30BaHUE (POPMYIIBI ISl HAXOXKIEHUS KOPHEH,
rpaduuecKuii METO| peleHUs, pa3I0KeHUEe Ha MHOKHUTEINH, 000D
KOpHEH € UCTOJIb30BaHuEM TeopeMbl Brueta. KonnuecTBo KOpHEl KBaIpaTHOTO YPABHEHUS
B 3aBUCHMOCTH OT €r0 JUCKPUMHMHAaHTAa. bUKBaipaTHBIE ypaBHEHHUS. Y pABHEHUS,
CBOZSIIMECS K JMHENHBIM U KBaApaTHbIM. KBajipaTHbIE ypaBHEHHS C TapaMETPOM.

/{poOHo-panuoHaibHbIe YpaBHeHUs. PerieHre npocTenmx 1pooHO-TMHEHHBIX
ypaBHeHM. Pernienue qpoOHO-panmoHaNbHBIX YpaBHEHU. MeTo/ibl pellieHrs YpaBHEHUM:
METO/Ibl PABHOCUJIBHBIX MTPeo0pa30BaHuid, METO/l 3aMEHBI IEPEMEHHOM, rpaduyecKkuit
meto1. Micrionb3oBanue cBOMCTB (DyHKILIMI MPpU pelieHud ypaBHeHui. [IpocTeitme
VMppalMOHAJIbHBIC YPABHEHUS BUA \f (x)=a;\/f (x)=\/g(x). YpaBHeHus Buja X"=
VYpaBHEHHUS B LEbIX YHACIAX.

Cucrembl ypaBHeHMH. YpaBHEHUE C IByMs IEpEMEHHbIMU. JIMHEHOE ypaBHEHHE C
nByMs iepeMeHHbIMU. [Ipsimast kak rpaduyueckas HHTEpHpeTalus JUHEHHOTO YPABHEHUS C
JIBYMsI IEPEMEHHBIMH.

[TonsTe cucTtembl ypaBHEHUH. Perienne cucrembl ypaBHEHUNA. MeToibl peleHns
CUCTEM JIMHEWHBIX YPaBHEHUM C JBYMS IEPEMEHHBIMU: TpaQUUECKUl METO, METO/T
CJI0KEHHSI, METOJ] MOJICTAaHOBKU. CHUCTEMBI JIMHENHBIX YPAaBHEHUH C TapaMeTPOM.

HepaBencrBa. Hucnossie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX. HepaBeHCTBO C
nepemeHHoi. CTporue u HecTporue HepaBeHCTBA. O0sacTh onpeneneHus HepaBEeHCTBA
(o6macTh JOMYCTUMBIX 3HAUCHUH TTEPEMEHHOM ).

Pemenune nuHeliHbIX HEpaBEeHCTB. KBaJpaTHOE HEPABEHCTBO U €r0 PEUICHUSA.
Pemenue kBapaTHBIX HEPABEHCTB: UCIIOJIH30BaHNE CBOMCTB U Tpadrika KBaIpaTHIHOMI
(yHKIMH, METOJ UHTEPBAJIOB. 3alKCh PEIICHUs KBaIpaTHOTO HEpaBeHCTBA. Pemienne
LEJbIX U APOOHO-pAllMOHATBHBIX HEPABEHCTB METOJJOM HUHTEPBAJIOB.

Cucrembl HepaBeHCTB. CHCTEMbI HEPABEHCTB ¢ OJHOM NepeMeHHou. Pemenue
CUCTEM HEPABEHCTB C OJIHOM NMEPEMEHHOM: IMHEUHBIX, KBaJApaTHbIX. M300paxeHue
pELIEHNs] CUCTEMBI HEPABEHCTB HA YMCJIOBOW MPSAMOM. 3alnch PEIIEHHS] CUCTEMBI
HEPABEHCTB.

DyHKUUA

IHonsaiTue GpyHkumu. JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH. POPMUPOBAHUE
MIPEICTABICHUN O METAPEIMETHOM MOHITUU «KOOPAUHATBD». CriocoObI 3a1aHusl (PYHKIIN:
aHaTUTUYeCKUil, rpadudeckuid, Tabnuunbiid. I'paduk dynkuuu. [pumepsl pyHKuMiA,
ITOJIy4a€MBIX B ITPOLIECCE UCCIENOBAHNS PA3IMYHBIX PEAIBHBIX IMPOLECCOB U PELICHNUS
3aaa4. 3HaueHue pyHkuu B Touke. CBoiicTBa (QyHKIUN: 001aCTh ONpeIeNICHuUs],

16



MHO>KECTBO 3HAUEHHM, HYJIH, IPOMEKYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEUYETHOCTD,
MIPOMEKYTKU BO3pACTaHus U yObIBaHUSI, HAMOOJbIIEE U HAUMEHbLIEE 3HAYEHUS.
Uccnenoranue ¢pynkuun no e€ rpaduxy. IlpencraBinenue 06 acuMnToTax.
HenpepsiBHoCTh (pyHKIMU. KycouHO 3a/1aHHbIE QYyHKIUU.

JInneiinas pynkuusa. CoiicTBa u rpaduk JMHEHHON (QyHKIMH. Y TIOBOK
koadpurreHt npsiMoit. Pacnonoxenue rpaduka JIMHEHHON (GYHKIMH B 3aBUCUMOCTH OT €€
yriaoBoro ko3dduirieHta u cBo0oaHoro wiena. HaxoxaeHue kodhPUIUeHTOB JIMHEHHON
(YHKIMU 10 33JaHHBIM YCIIOBUSM: MPOXOXKEHUE IPSIMOM uepe3 ABe TOUKU C 3aJaHHBIMU
KOOpJMHATaMU, TPOXOKIECHUE MPSAMOI uepe3 JaHHYIO TOUKY U NapajijIesIbHO JaHHOU
MPSAMOM.

KBanpatuunas ¢pynknusa.CoiicTBa u rpaduk KkBagpaTU4HON QYHKIINH
(mapa6oubl). [locTpoenue rpaduika kBaapaTuyHON QPyHKIMU IO ToukaM. Haxoxnenue
HyJIel KBaJipaTUYHON (PYHKIMH,

MHO’K€CTBA 3HAUEHU, MPOMEXYTKOB 3HAKOMOCTOSIHCTBA, MPOMEXKYTKOB
MOHOTOHHOCTH.

OoOpaTHasi nponopuMoHAJbHOCTL. CBoiicTBa (DYHKITUU y=§ T'unepbomna.

I'paduxu ¢pynxuuii.[IpeoOpazoBanue rpaguka GyHkumu

y =f (x)m1s noctpoenus rpaduxoB pyukuuii Buna y =af (kx +b) +c . I'paduku
ymicumit y=a+—, y=vX, y=VX, y=|x|

IHocnenoBareJbHOCTH M Iporpeccuu. YrcnoBas nociaeaoBaTeabHOCTh. [IpuMepbl
YHCIIOBBIX MOCIeoBaTeIbHOCTeN. beckoHeuHbIe mociie1oBaTeIbHOCTH. ApudmMeTrnueckas
nporpeccus u €€ cpoiictBa. ['eomerpuueckas nporpeccusi. dopmyna oluiero wieHa u
CYMMBI N MEPBHIX YJICHOB apu(PMeTHUECKOI U reOMeTpUudYecKoi nporpeccuid. Cxoasimasics
reOMETPUYECKas MPOrPECCHsL.

PenieHue TeKCTOBBIX 32124

3amauyu Ha Bce apudMeTHIecKHUe JecTBUsA. PelieHrne TeKCTOBBIX 3a1a4
apupMeTHIECKUM crocoOooMm. VMcronp3oBaHue TaOIHII, CXeM, YepTekKeEH, IPYTUX CPEIICTB
MPEACTABICHUS TaHHBIX MIPU PEIICHUU 3a]1a4.

3anaun Ha MOKYNKH, IBHKEeHHE U padoTy. AHAINU3 BO3MOKHBIX CUTyal[ui
B3aMMHOT0 PACIIONIOKEHUSI 00OBEKTOB MPHU UX ABUKCHUHU, COOTHOIIIEHUS 00bEMOB
BBITIOJTHSIEMBIX pa0dOT MPU COBMECTHOM padoTe.

3agaum Ha 4YacTH, 10J1M, IPOUEHTHI. PelieHue 3a1ad Ha HAX0XKIEHUE YaCTH YHCIIa
Y YHWCJIa 10 €ro YacTh. Pemenne 3axaq Ha TpOLEHTHI U JoM. [[puMenenne nponopuuii npu
pelieHnuy 3aaad.

Jloruyeckue 3aga4u. Penrenue nornueckux 3ajad. Pemenre 1oruyeckux 3auad ¢
noMo1ibio rpadoB, Ta0IMUL.

OcHoOBHBIE MeTOAbI pellleHNs] TEKCTOBBIX 32/1a4: apu(PMETUUECKUH,
anreOpanyeckuii, nepedop BapruaHToB. [lepBuuHbIC MpeICTaBICHUS O APYTHUX METOIaX
peuieHus 3a1a4 (reoMeTpuYecKkre U rpadpuueckre MeToibl).

CraTucTuka U TeOpHus BepPOSATHOCTE
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Cratuctuka. TabnauuHoe u rpaduueckoe NpeICcTaBlIeHUE JaHHBIX, CTOJI0YAThIC U
KPYTOBBI€ IUarpaMMbl, TpauKH, MPUMEHEHUE TUarpaMM U rpaduKoB sl OMMCAHUS
3aBUCUMOCTEH pealibHbIX BEJIUYUH, U3BJICUCHUE HH(POPMALIMK U3 TaOIUll, JUarpaMm U
rpadukoB. OnucaTenbHbIe CTATUCTUYECKUE MTOKA3aTeNIM YUCIOBBIX HA0OPOB: CpellHEe
apupMeTHIeCcKoe, MeIMana, HanbOoIbIIee U HAUMEHbIIIEE
3Ha4YeHUsA. Mephl pacCEMBaHUs: pa3Max, JUCIIEPCU U CTAHAAPTHOE OTKIOHEHHE.
CiyvaitHasi ©3MEHYMBOCTb. MI3MEHUNBOCTH ITpU M3MEPEHUAX. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHYHUBBIX BEJIMUMUHAX.

Cayuaiinbie co0biTusi. CiaydaliHbIe ONBITHI (SKCIIEPUMEHTHI),

AJIEMEHTapHbIE CIydyalHble COOBITHS (MCX0/1bl). BeposSTHOCTH AlIeMEHTAPHBIX COOBITHH.
CoObITHS B CITy4allHBIX SKCIIEPUMEHTAX U OJaronpUsTCTBYIONINUE dJIEMEHTAPHBIC COOBITHSI.
BepositHocTu cnydaitHbIX cOObITHH. OMBITHI C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMHU
cobpITusaMU. Kitaccuueckue BepOsSTHOCTHBIE OMBITHI C UCTIOIB30BaHUEM MOHET, KyOUKOB.
[IpencraBiienne cOOBITUI C TOMOUIBIO TUATPAMM

Oiinepa. [IpoTuBomnoiaoxHbIEe COOBITHS, O0BEAMHEHNE U TIepeceueHne coobITui. [IpaBuiio
cioxeHus: BepositHocted. Cirydaiinbiii Be1OOp. [IpencraBienue sxcnepuMenTa B BUJIE
nepesa. HezaBucrumbie cOOBITHS. Y MHOKEHHE BEPOSTHOCTEH HE3aBUCUMBIX COOBITHIA.
[locnenoBaTenbHble HE3aBUCUMBIE UCTIbITaHMs. [IpecTaBiaeHre 0 HE3aBUCUMBIX COOBITHSAX
B JKU3HHU.

DJieMeHThl KOMOMHATOPUKH. [IpaBuiio yMHOXKEHUs, IEPECTAHOBKH, (hakTopual
yucna. Couetanus u uyncio couerannii. ®opmyna yucia coueranuii. TpeyroabHUK
[Nackans. OnbITB ¢ OOIBIIUM YHCIOM PABHOBO3MOXKHBIX AJIEMEHTAPHBIX COOBITHH.
Brrunciienne BeposiTHOCTEH B OIBITaX ¢ MPUMEHEHHEM KOMOMHATOPHBIX (HOpMyJI.
Ucnbitanus bepuymmu. Yenex u Heynada. BeposTHOCTH cOOBITHI B CepUU UCTIBITAHUI
bepnynnu.

Cay4aiiHble BeJJMYMHBI. 3HAKOMCTBO CO CIy4YalHbIMU BEJIMUMHAMU Ha NMPUMEpPax
KOHEYHBIX JTUCKPETHBIX CIIYYallHbIX BEJIMYMH. PacnpeneneHue BEpOSTHOCTEN.
MareMmaTHueCcKOe OKHUJaHueE.

CaoiicTBa MaTemMaTH4ecKoro oxuaanus. [loasatue o 3akoHe Oonbimmx yucen. M3mepenue

BeposiTHOCTeH. [[pumMenenne 3akoHa OOBIIMX YHCEI B COI[MOJIOTHH, CTPAXOBAHUH, B

3PaBOOXPAHEHUH, 0O0ECIIeYeHNN 0€30MaCHOCTH HACETICHUS B YPE3BhIUAMHBIX CUTYAIIUSX.
I'EOMETPUA

I'eomerpuyeckue purypsi

@urypbl B reoMeTpUH U B OKpY:Kalomem mupe. ['eomerpuaeckasurypa.
dopMupoBaHUE MPECTABICHUN O METAPEIMETHOM MOHATUN «purypay. Todka, JIUHUS,
OTpPE30K, MpsiMasi, JIyd, JJOMaHas, INIOCKOCTh, YToJl. buccekrpuca yria u e€ CBOMCTBA, BUbI
YIJIOB, MHOTOYTOJIbHUKH,

kpyr. OceBasi cuMMeTpus reoMerpuyeckux guryp. LlenTpanbHas cummeTpus
F€OMETPUYECKUX (UTYD.

MHoroyrojbHuKH. MHOTOYyTOJIBHUK, €TI0 3JIEMEHTHI U €r0 CBOKCTBA. PacriozHaBanue
HEKOTOPBIX MHOTOYTOJIbHUKOB. BBIITyKIIbIE U HEBBIITYKJIBIEMHOTOYTOJBHUKH. [IpaBuibHbIC
MHOTOYTOJIbHUKH.
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TpeyronbHuku. Beicota, Mmeanana, OuccekTpuca, CpeiHss JUHUS TPEYroJIbHUKA.
PaBHOOEAPEHHBIN TPEYTOJIBHUK, €70 CBOMCTBA U MPU3HAKUA. PABHOCTOPOHHUI TPEYTOJbHUK.
IIpsAMOYTOnBHBIN, OCTPOYIOJIBHBIN, TYNOYTOJbHBIA TPEYTrOJIBHUKHA. BHEIIHUE yIIIbI
TpeyroibHuka. HepaBeHcTBO TpeyronbHuka. YeTbipéxyronbauku. [lapannenorpamMmm, pomo,
MPSIMOYTOJILHUK, KBaApaT, Tpaneuus, paBHoOeaApeHHas Tpaneinus. CBONCTBA U MPU3HAKU
napajujienorpaMmma, pomoa, npsiMoyrojibHUKa, KBajpaTa.

OxpyxHOCTB, KPYT. OKpY>XKHOCTb, KPYT, UX 3JIEMEHTHI M CBOMCTBA; EHTPAIBHBIE U
BIUCaHHbIC yribl. KacaTenbHas u cexylilasi K OKpy>KHOCTH, UXCBOMCTBA. Brnicanubie n
ONMCAHHBIE OKPYKHOCTH JJISI TPEYTOJIBbHUKOB, YETHIPEXYTOTBHUKOB, IPABUIIBHBIX
MHOTOYTOJIbHUKOB.

I'eomeTpuyeckue purypsl B MpocTpaHcTBe (00bEMHBIE TeEJIA).

MHOrorpaHHuUK 1 €ro 31eMeHThl. Ha3BaHUs MHOTOTPAaHHUKOB C Pa3HBIM MOJO0KEHUEM U
KOJIMYECTBOM IpaHell. [lepBUUHbIE TPEACTABIECHUS O MUPAMHUJIE, TAPATIIETIETUIIENE,
npusme, cdepe, mape, HUIMHIPE, KOHYCe, UX JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.
OTHOmEHU

PaBenctBo uryp. CoiicTBa paBHBIX TPEYroJIbHUKOB. IIpy 3Haku paBeHCTBA
TPEYTOJIbHUKOB.

IMapanneabHOCTh NpAMBIX. [[pr3HaKy U CBOMCTBA MapalICIbHbIX MPAMBIX. AKCHOMA
napauienbHocTH EBximnaa. Teopema Daneca.

Hepnenaukyasipusie npsamele. [Ipsamon yron. Ilepnennukymnsp k npsamoit. Haknonnas,
npoekiusi. CepeIUHHBIN NEePIIeHANKYISAP K 0Tpe3Ky. CBONCTBA U MPU3HAKU
NEPIIEHAUKYIISIPHOCTH.

IMoxodue. IIponopuronanbHbie 0Tpe3ku, nogodue duryp. [lomodHbIe TPEYroJbHUKH.
[Tpuznaku mogo0us.

B3auMHoe pacmosioxkeHue npsiMod U OKPYKHOCTH, JBYX OKPYKHOCTEM.

HN3mepenus U BBIYUCTCHUSA

Beanuunsbl. [lousatue Bennuunsl. [{nuna. M3mepenne mimHbl. EnMHULBI ©3MEpEHUs
mHbl. Bennmunna yria. I'pagycHas mepa yria. [lorsTue o muiomaay miockol GUrypsl u eé
cBorcTBax. M3mepenue miomaaeii. EnuHunb n3mepenus miomaan. [Ipencrasienue 06
00béMe U ero cBolicTBax. M3mepenne o0béma. EnuHUIBI H3MepeHust 00bEMOB.
HN3mepenust v BoraucaeHust. IHCTpYMEHTHI 1711 U3BMEPEHUN U TTOCTPOCHUN; U3MEPEHUE U
BBIYHCJICHUE YTJIOB, JUTUH (pacCTOSHUI), Tutomaneid. TpuroHoMeTpudeckue GyHKIuu
OCTPOTO yIJjia B MPSAMOYTOJILHOM TPEYTrONbHUKE. TpUroHOMETpUUYECKHE (PYHKITUU TYTIOTO
yriia. BeluyuciieHue 3J1€MEHTOB TPEYTOJIbHUKOB C UCTIOJIb30BAaHUEM TPUTOHOMETPUUECKUX
COOTHOIIEHNW. DPOPMYJIBI IIIOIAAN TPEYTOJIbHUKA, TAPAILIEIIOrPAMMa U €r0 YaCTHBIX
BUJIOB, (OPMYIIBI JUTMHBI OKPYKHOCTH M IJIOIIAAu Kpyra. CpaBHEHHE W BHIYUCIICHHUE
miomanaei. Teopema [Iudaropa. Teopema curycoB. Teopema KOCHHYCOB.

Paccrosinus. Paccrosinue Mexay Toukamu. PaccrtosiHue ot Touku gonpsiMoii. Paccrosinue
MEXKIY (PUTypaMH.

I'eomeTpuyeckue nmocTpoeHus. I'eomeTpuyeckue NOCTPOCHUS I WLIKOCTPALIMU CBOVICTB
reoMeTpudeckux Guryp. MTHCTpyMEHTHI 17151 TOCTPOSHUM: IUPKYIIb, TWHEHKA, YTOITHHUK.
[IpocTeiiime MOCTpOSHUS TUPKYJIEMU JTUHEHKOM: TOCTPOEHUE OMCCEKTPHUCHI yIIIa,
MEPIIEHANKYJIAPA K MPIMOH,

yIiia, paBHOro naHHoMY. [locTpoeHune TpeyroibHUKOB 1O TPEM CTOPOHAM, JIByM CTOPOHAM
U yIIIy MEXAY HUMH, CTOPOHE U ABYM NPHIICKAIINUM K HEH yriam. Jlenenne otpe3ka B
JAHHOM OTHOILICHUHU.

I'eomeTpuyeckue npeodpazoBaHus
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IIpeooOpa3oBanus. [loustue npeodpazoBanus. [IpencraBiaeHne o MeTanpeIMETHOM
MOHATUU «TIpeoOpazoBanue». [logobdue.

JABukenusi. OceBasi U LICHTpaJIbHAsI CAMMETPUH, TOBOPOT U MapaJIEIbHbIA MEPEHOC.
KoMOunHamu a1BMKeHN Ha INIOCKOCTH U UX CBOMCTBA.

BekTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH

BexkTopsl. [1oHsaTHE BEKTOpA, IENCTBUS HAJ BEKTOPAMU, UCITOJIb30BAHUE BEKTOPOB B
bu3uKe, pa3ioKeHUe BEKTOpa Ha COCTABISIONINE, CKAIIPHOCTIPOU3BEICHNE BEKTOPOB.
Koopannartbl. OCHOBHBIE TOHATHS, KOOPJAMHATHI BEKTOPA, PACCTOSHUE MEXKIY TOUKAMM.
Koopaunate! cepenubl oTpeska. Y paBHenus puryp. [IpumeHnenne BeKTOPOB U KOOPAUHAT
IUISL PELICHUS ITPOCTEUILINX

r€OMETPUUYECKUX 3aa4.

HUcropust MmaTeMaTUKHU

Bo3HHKHOBEHHE MAaTeMaTUKU KaK HAYKH, 3Tambl €€ pa3BUTHs. OCHOBHBIE pa3/ieiibl
MaTeMaTUKu. Beiiarommecs M TEMAaTUKHA U UX BKJIaJ B pa3BUTHE HAYKU. BECKOHEYHOCTh
MHOKECTBA MPOCTHIX YUCEIL.

Uucna u jyinHbl 0Tpe3KoB. PanmonansHbie yncina. [1oTpeOHOCTh B uppaliioHaIBHBIX
gucnax. [llkona [Mudaropa. 3apoxaenue anredOpsl B Hepax apuMeTuku. Ajl-Xope3mu.
Poxnenue OykBennoi cumponuku. [1. depma, @. Buer, P. Jle kapt. McTopus Bompoca o
HaXOXJIeHUH (GOpMYJT KOpHEH anreOpanvdecKuX ypaBHEHHUN CTeTIEHeH, OOBIINX YEThIPEX.
H. Tap Tanss, k. Kapgano, H. X. A6ens, O. Nanya.

[TosiBieHHE METO/1a KOOPJMHAT, IMO3BOJISIIONIETO IEPEBOAUTH TEOMETPHUIECKUE OOBEKTHI Ha
s3bIK anreopsl. [losiBnenne rpadukoB Gpynknwmii. P. Jlexkapr, [1. ®epma. [Tpumepsr
pa3TUYHBIX CUCTEM KoopAuHaT. 3anada Jleonapno [luzanckoro (PuboHauun) o KpoIMKax,
yuciia @ubonauyn. 3agaya o maxMaTHol gocke. CXoIUMOCTh TEOMETPUUECKOMN
nporpeccuu. IcToku Teopun BEpOATHOCTEN: CTPAXOBOE AEN0, a3apTHbIe Urpsl. [1. depma,
b. ITackans, S. bepuynnu, A. H. KonMmoropos.

Ot 3emnenenus k reomerpun. [ludarop u ero mxona. @anec, Apxumen. [Inaton u
Apuctotens. [TocTpoeHne nmpaBUIBHBIX MHOTOYTOJIbHUKOB. Tpucekuus yria. Ksaaparypa
kpyra. Y aBoenue kyoa. Uctopus uucna m. 3omoroe ceuenne. «Havanay EBknupa. JI.
Oiinep, H. . Jlo6aueBckuii. icTopus nsaToro mocryiara. ['eoMeTpus U HCKyCCTBO.
['eomeTpuueckre 3aKOHOMEPHOCTH OKPYKAIOIIEro Mupa. ACTpOHOMHUS U reoMeTpusi. Yto u
Kak y3Hasiu AHakcarop, Oparochen u Apucrtapx o pasmepax Jlynsl, 3emnu u ConHia.
Paccrosinus ot 3eminu 110 JIyasl u CosHiia. I3mMepeHne paccTossHUS OT 3eMJIH J10

Mapca. Ponb poccuiickux y4€HbIX B pa3BUTHH MaTeMatuku: JI. Diinep, H. U.
Jlo6aueBckuii, I1. JI. YeOrrmes, C. B. KoBanes ckas, A. H. Konmmoropos. MaremaTtuka B
passutuu Poccuu: I1€Tp I, mkona MateMaTnyecKknux U HABUTalKUX HAYK, pa3BUTHE
poccuiickoro ¢ota, A. H. Kpsinos. Kocmudeckas nporpamma u M. B. Kenapim.

3. TemaTH4ecKoe IVIAHUPOBAHUE C YKAa3aHHMEM KOJHUYECTBA YaCOB.
AJITEBPA
7 kiaac-102 yacos
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Knacc 7

Pa3pnen Tembl OcHOBHBIE BU/IbI 1eATEJIbHOCTH ’=
o0yyarmmxcs ( Ha ypoBHe - %
2 2 | yHHBepcaJIbHBIX AeiiCTBHIA) ° = 5
= = 22 =
2 g Z S
2 2 S8 E
5 3 g E g
= = C = &
1.Anre6pande | 11 | YucnoBsie BhIpakeHUS 2 | BBIOJIHATD dJIeMEHTapHbIE 1,53
CKHE Anrebpanueckue 1 | 3HAKOBO-CHMMBOJIMYECKHE
BBIPAKEHNS BBIPKCHUS JEUCTBUS: IPUMEHSITH OYKBBI JJIs
AnreOpanveckue 2 | 0603HaYeHUs YuCe, AJIsl 3aUCH
paBeHCTBa. POPMYIIBI. OOLINX YyTBEPKJIEHUI; COCTaB-ATh
CaoiicTBa 2 | OyKBEHHBIEC BBIPAKECHHUS 11O
apupMEeTHIECKUX YCJIOBUSM, 3aJaHHBIM CJIOBECHO,
JIEUCTBUNA npeoOpa3oBbIBAThH
IIpaBuna packpbITUs 2 | anrebpanyeckue CyMMBbI U
CKOOOK POU3BEICHHS (BBITIOJIHSITh
O606maromuii ypox 1 | npuBeaeHUE MOJOOHBIX
KoutponbHas paGora Nel |1 | C/laraéMbix, paCKpbITHE CKOOOK,
YIPOIIEHNE MPOU3BEACHUN ).
Brluncnats 4ncioBoe 3HaUEHUE
OYKBEHHOTO BBIPAXKEHUSI.
CocTaBasaTs GOpMYJIbI,
BBIpaXXAIOILKE 3aBUCUMOCTH
MEXKy BEIMYMHAMU, BBIYUCIIATh
o ¢popmynaM. J[eMOHCTpUPYIOT
yMeHHe 00001IeHHs 1
cUCTEeMaTHU3aluy 3HaHUU 110
TeMaM paszjena « Anredpandeckue
BBIPKCHUS.
2.VYpaHenue | 8 | YpaBHEHHE U €r0 KOPHH 1 | [IpoBoauTH AOKA3aTEIbHBIC 1,3,4,
C OHUM Pemenue ypaBHeHuii ¢ 2 | pacCyXJIeHHs O KOPHSIX
HEU3BECTHBIM OJIHM HEU3BECTHBIM, YpaBHEHUS C ONOPOM HA
CBOJIAIIMXCS K ONPEAECICHUE KOPHS, YACIOBBIE
JIMHEVUHBIM CBOWCTBA BBIPAKEHHUM.
Pemenue 3amau c 3 | Pacmo3naBaTh nuHeHBIE
NIOMOIIbIO YPABHEHHU I ypaBHeHus. PemaTe nuHenHble, a
O6o06mmaronuit ypok 1 | TaKKe ypaBHEHUs, CBOAALLUECS K
KonTponbnas pabora Nel |1 | HUM. Pemats npocreiiiue

YpaBHEHUSI C HEU3BECTHBIM O]
3HaKOM Moayiis. Pemats
TEKCTOBBIE 3a]]a41
anreOpanyecKkum crocoooM:
MEPEXOJIUTH OT CIIOBECHOMN
(bOpMYITHUPOBKH YCIIOBHS 3a]1a4u K
anreOpanyecKor MOJIeIu MyTEM
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COCTaBJICHMS JUHECHHOTO
YpaBHEHUS; peliaTh
COCTaBJICHHOE YPaBHEHUE;
MHTEPIPETUPOBATH PE3YIbTAT.
JIeMOHCTpUPYIOT yMEHUE
0000IIECHHS M CHCTEMAaTHU3aIUH
3HAHUM [0 TEMaM paszeia
«YpaBHEHUS C OTHUM
HEU3BECTHBIM».

17 | Crenenb ¢ HaTypadbHbiM | 2 | DOpMyIHpPOBAThH, 3aIUCHIBATDH B 4,3,6
[I0Ka3aTeaeM CHUMBOJIMYECKOU (opme u
CBoMcTBa CTEIICHU C 2 | 000CHOBEIBAThH CBOICTBA CTEIICHHU
HATypaJIbHBIM C HATypaJIbHBIM MOKa3aTelIeM;
[I0Ka3aTeaeM MPUMEHSThH CBONCTBA CTEIICHU JJIsl
Onunounen. CrangapTaeiii | 1 | IpeoOpa3oBaHUs BBIPAXKCHUH U
BUIOJHOWICHA BBIYHMCJIIEHUN. BBITIONTHATE
YMHOKEHHE OJHOUWICHOB JEUCTBUS C OHOYWICHAMH U
MHoroujaeHaMu. [IpumMeHsTh
MHoOro4ieHbl 1 o
a3JIMYHbIE POPMBEI
[TpuBenenune mog0OHBIX 1 [P p
CaMOKOHTPOJISI TIPY BBITIOJIHCHUU
3.O1HOYIEHBI JICHOB > >
VI npeoOpa3oBaHUM BBIPAKEHUM
- CnoxeHue 1 BEIUUTaHHE 1
JIeMOHCTPUPYIOT YMEHHUE
MHOT'OUICHEI MHOTOWIEHOB
00001I1IeHN U CUCTEMATHU3ALINHU
VYMHOXeHne MHorowiena |1 .
i 3HaHUH 110 TEMaM paszjielia
«OIHOYWIEHBI U MHOTOWIECHED.
OHOYJICH
VYMHOXEHHE MHOrO4JIeHa | 2
Ha
MHOTOWIECH
JleneHre oqHOWICHA U 2
MHOTOWIEHA Ha OJHOWIEH
O6o061maronuit ypok 1
KonTtponbshas pabora Ne 1
3
17 | Beieceuune o011iero 3 | doxka3siBaTh (hOPMYIIBI 1,2,5,7
MHOYKHUTEIIS 3a CKOOKH COKpAIIEHHOT'O0 YMHOKEHHUS,
Crioco0 rpynmnupoBKH 3 | IpUMEHSTH UX B
dopMyIia pa3HOCTH 2 | mpeoOpa30BaHUSAX BBIPAXKECHUN U
A Pasosere KBa/PaToB BBIUMCJICHUAX. BBITTOIHATE
: KBapar cyMMBL. 4 | Pa3noXeHHEe MHOTOYJIEHOB Ha
MHOT'O®JICHOB Kpazpar MHOKHUTEJIM Pa3HBIMU CIIOCOOaMMU.
Ha
MHOSKITELIH pasHOCTH BrInoaHATE pa3noxeHue
TpuMeHenne 3 | MHOTOYICHOB Ha MHOKHUTENHU C
HECKOJIBKHMX CIIOCO00B MOMOIIIBIO hopMyI KyOa cymMMbI,
pasIoKeHus Ky0a pa3HOCTH, CYMMBbI KyOOB,
MHOTOWICHA Ha pazHocTH KyOoB. Pemath
MHOKUTEIH ypaBHEHUS, MPUMEHSIST CBOMCTBO
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O600u1aronmii ypok 1 | paBeHCTBa HYJIIO NIPOU3BEACHHUS.
KonTtponbsHas padora Ne 1 | [Ipumensats paznuusbie GOpMbI
4 CaMOKOHTPOJISI IIPH BBINIOJIHEHUHU
npeoOpazoBaHuii/[eMoHCTpUPYIOT
yMeHue 000011eHus 1
CHCTEMAaTU3allMY 3HAHUU 110
TeMaM paszena «Pasioxenue
MHOT'OYJICHA Ha MHOXKUTEIIN.
19 | Anre6paunudeckas npoos. |3 | DopMyIupoBaTh OCHOBHOE 2,3,5
Coxkpanienue apooeil. CBOICTBO alireOpanyeckoi Apoou
[IpuBenenue apobdeii k 2 | ¥ IPUMEHSATH €T0 IS
00111eMy 3HaMEHATEITI0 npeoOpazoBaHus IpoOeil.
CnoxeHne 1 BEIYUTaHHE 4 BeinonHaATs neicTBus ¢
AnrebGpandeckux poOei anredpanyecKuMu IpoOsIMH.
VYMHOKEHHE U neJeHue 4 HaXOI[I/ITB AOITYCTUMBbBIC 3HAYCHUA
anreOpanyeckux apooeit OyKB, BXOJAIINX B
CoBMeECTHBIE HeﬁCTBHH 4 aﬂr€6paI/IqGCKy10 }Ip06b. Pemats
HaJ, anre6panquKHMH YpaBHCHHUA, CBOAAINHNCCA K
5.AnrebOpaunye poOsIMU JUHEHHBIM C IPOOHBIMHU
CKHE Ipoou OG6o0mamuil ypok 1 Koatbq)HuHeHTal\v/m. BrimoaasaTs
KoHTposbHast paboTa No 1 | coBmecTHbIe AelcTBHS HAT
5 BBIPKEHUSMH, COACPKAITUMU
anreOpandeckue apoou.
JIeMOHCTpUPYIOT YMEHUE
00001IIeHN U CUCTEMATHU3ALINHU
3HAHMM 110 TeMaM paszena
«Anrebpandeckue Apoom».
11 | [IpsmoyronbHasicuctemMa |1 | BeraucasaTh 3HaueHUs QPYHKIUH, 1,6,7
KOOPJIMHAT HAIUIOCKOCTH 3aaHHbIX (popmynamu (TIpu
OyHKIHUSA 2 | He0OXOIMMOCTH UCHOIb30BATH
Dyukuus y = kx u eé 3 | KaJbKyJISATOP); COCTABIISITh
rpadux TaOIUIBI 3HAYCHUH () yHKITHH.
JIuneiinas pynkunus ueé | 3 | CTPOUTB 1O TOUKaM rpaduKku
rpadux dbynknuii. OnuceBaTh CBONCTBA
6./Iunennas O60611atoNIHil YPOK. 1 | yHKIuM Ha ocHOBE eé
GyHKIUS U ee 1 | rpaduyeckoro npeacraBieHus.
rpaduk Kontponrsnas padota Ne MonaenvnpoBars peanabHbIe

6

3aBUCUMOCTH, BbIpaKaeMble
JTMHEHOU (pyHKIHEH, C
MOMOIIbIO (PopMyIT U

rpadukoB. UHTEpIIpEeTHPOBATH
rpaduKu peabHbIX
3aBucuMoOcCTel. Mcronp3oBaTh
(GYHKIMOHAIBHYO CUMBOJIUKY IS
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3aMMCcH pa3HOOOpa3HbIX (PAKTOB,
CBSI3aHHBIX C JTUHEHHOU
dbyHKIMeln, odorarmias OnbIT
BBITIOJIHEHUSI 3HAKOBO-
CHUMBOJIMYECKUX JIEMCTBUM.
Ctpoutb pedeBble KOHCTPYKLUUU
CHUCIIOJIb30BaHUEM
(YyHKUMOHAIBHONW TEPMUHOJIOTHUH.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbl JJIsl UCCIIEIOBAHUS
IIOJIOJKEHUS HAa KOOPAUHATHON
IUIOCKOCTH Tpaduka JMHEHHON
(GyHKUMU B 3aBUCUMOCTH OT
3HaYeHU’ Kor((PUIIEHTOB,
BXOJSIIIUX B GOPMYITY.
Pacnio3zHaBath TMHENHYIO
¢yukuuto. [Toka3piBaTh
CXEMAaTHYECKH MOJI0KEHHUE Ha
KOOPJMHATHOM MIIOCKOCTH
rpaduxoB ¢pyHKIUN BUaa y = kx,
y = kx + b B 3aBUCHUMOCTH OT
3HaYeHUN KOA()PUIIMESHTOB,
BXOJAIUX B GopMyibl. CTPOUTH
rpaduk QyHKIUHA Y = | X |.
CtpouTts rpaduk JIUHEHHON
(GYHKIMU; OMUCHIBATH €TI0
cBoiicTBa. Pacno3HaBare npsiMmyro
¥ 00paTHYIO MPOMOPIHUOHATBHBIC
3aBUCUMOCTHU. PemaTs TEKCTOBbBIE
3a/1a49M Ha TPSIMYIO U 0OpaTHYIO
MPOMOPUUOHATIBHBIE 3aBUCUMOCTH
(B TOM 4HCJIE C KOHTEKCTOM M3
CMEKHBIX TUCIUIUINH, U3
peanbHOM KU3HM)

7. Cuctemsl
IBYX
YPAaBHEHHH C
TIBYMSI
HEU3BECTHBIM
U

13

YpaBHeHue nepeoi |1
CTETICHU C TBYMSI
HEU3BECTHBIMH.

CucTtembl ypaBHEHU N
Croco6 moaCTaHOBKHU 2
Crioco6 crokeHust 3
I'paduuecknit  cmocob | 2
pEIICHHS CUCTEM
YpaBHEHUU

Pemenue 3amaqy c |3
TTOMOTIIHIO CUCTEM
YpaBHEHUU

O6o01maronuit ypok 1

OnpenensiTe, ABIAETCS JIU Hapa
YHUCeJl PEIICHUEM TAHHOTO
YpaBHEHUS C IBYyMsI
HEU3BECTHBIMU; IPUBOJAUTH
IIPUMEPBI PEIICHUN YPaBHEHUN C
JIBYMsI HEU3BeCTHbIMU. CTPOUTH
rpaduKy ypaBHEHHH C IByMs
HEU3BECTHBIMHU, YKa3aHHBIX B
coaepxxkannu. HaxoauTs 1esnbie
pEILICHUsI CUCTEM YPaBHEHUM C
JIBYMsI HEU3BECTHBIMU Ty TEM
nepedopa. PemaTte cucteMbl 1ByX
YPaBHEHUU NEPBOM CTEIEHH C

2,48
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KonTtponbsHas padora Ne7

JByMsI HEU3BECTHBIMU. PemaTh
TEKCTOBBIE 3a]1a4H,
anreOp.MOJENbI0 KOTOPBIX
SBJISIETCS] YpPaBHEHUE C ABYMS
HEU3BECTHBIMU: NIEPEXOUTH OT
CJIOBECHOM (hOPMYIUPOBKHU
yCIIOBHUSA 337241 K
anredpanyecKkol MoAeNIu MyTEM
COCTAaBIIEHUS CUCTEMBbI
YPaBHEHUH; peIIaTh
COCTaBJIEHHYIO CUCTEMY
YpaBHEHHI; MHTEPIIPETUPOBATH
pe3ynbrat. KoHcTpynpoBath
peueBbie BHICKA3bIBAHUS,
SKBHUBAJIEHTHBIE IPYT IPYTY, C
UCIIOJIb30BaHUEM anreop.u
reoMeTp. s13bIKoB. Mcrnonb3oBarh
byHKIIMOHAIBHO- Tpaduueckue
IPEICTaBICHUS JJIsl PEIICHUS U
VCCIICIOBAHNUs YPAaBHEHUH U
CUCTEM

8.271eMEHTHI
KOMOMHATOPH
KU

Paznuunbie koMmOMHAIINH
U3
TPEX JIEMEHTOB

Tabnuia BapuaHTOB U
IPaBUJIO MIPOU3BEICHHUS

[ToncuéT BapuaHTOB C
OMOIIIBIO rpad)oB

O6o06maronuit ypok

BeimostHsTE IEpe6op Beex
BO3MOXXHBIX BAPUAHTOB JIJIs
nepecuéra 00bEKTOB HITN
KOMOUWHAaIUIl 00BEKTOB.
[TpuMeHATH IPABUIIO
KOMOWHATOPHOTO YMHOEHUS TSI
peIICHHS 3a]1a4 Ha HaXO0XKJICHHE
YKciia 00bEKTOB, BAPUAHTOB WU
KOMOMHAIMH (IraroHanu
MHOTOYTOJIbHUKA, PYKOITOKaTHSI,
YHUCJI0 KOJOB, MU(POB, Maponeit u
T. 11.). [logcunThIBaTh YKCIIO
BapHUaHTOB C MIOMONILIO TpadoB

1,6,7

8 kiaacc —102 yaca

Kaacc 8

Pa3pen

Tembl

OcHoBHbIE BU/IbI 1€ATEJIbHOCTH
o0yyawmmxcs ( Ha ypoBHe
YHHUBEPCAJIbHBIX eHCTBHI)

1.HepaBeHCTB

5 KoaimuecrBo

TlomoxurenbHbie U

N KoanuecTBo

CpaBHUBATh U YNIOPSAOYNBATH

— (OCHOBHbIE
HanpaBJIeHUs
@ BocnuTaTEILHO

N

N
(%]




a OTPHUIATEIHHBIC YUCIIA paroHaIbHbIC YHCIa.
HuciioBble HEPAaBEHCTBA 1 | ®opmynupoBaTh CBOMCTBA
OCHOBHBIE CBOICTBA 2 | YMCIIOBBIX HEPABEHCTB,
YHCJIOBBIX HEPABCHCTB WUTIOCTPUPOBATh UX Ha
Cnoxxenue u yMHO)KeHre |1 | KOOPJMHATHOU MPSIMOH,
HEPaBEHCTB JIOKa3bIBaTh aareOpanydecku.
Ctporue u HEeCTporue 1 | IIpuMeHATH CBOMCTBA HEPABEHCTB
HEPAaBEHCTBA B XOJI€ peIICHUs 3a/1a4.
Hepasencrsa ¢ 0HUM 1 | Pacno3HaBath JIMHENHBIE
HEU3BECTHBIM HCPaBCHCTBA, YPABHCHUA U
Permmenue HEPABEHCTB 3 HEPABCHCTBA, B TOM YHCJIC

CHCTEMBI HEPaBEHCTB C 1 | comeprkamiye Hen3BECTHBIE O]
OJHUM HEU3BECTHBIM. SHaKkOM MOAYJIA. Pematp
UHCIIOBBIC IIPOMEKYTKH JMHCIHBIC HEPAaBEHCTBA, CUCTEMBI
Perenne 3 | IMHEHHBIX HEPABEHCTB, B TOM
CHCTEMHEPABEHCTB YHCJIe COJIepIKAIUE HEU3BECTHBIC
Moyiib uncIa. 2 | HOJ 3HAKOM MOJLYJISL. )
VpaBHeHHs Hcnonb3oBaTh B MICHMEHHO

W HEpaBEHCTBA, MaTeMaTHICCKON peun
CoZEpIKALLIE MOYJIb 0003HaYCHU U TpaPUUECKUE

O606MIARIIHI YPOK 1 | U300paeHUs YUCIIOBBIX

KoHTponsHas padota Ne 1 |1 | MHOXKCCTB, TCOPCTHKO
MHOECTBEHHYIO CUMBOJIUKY
2.Ilpubnvxen | 18 | IlpubGnuxennsie 3HaueHus |2 | HaxoauTs, aHamu3upoBaTh, 2,3,5,
HBICBBIUHCIICH BenuuuH. [lorpemHocTsb COTIOCTABJISATh YUCIIOBBIC
us PUOJIIDKECHMUS. XapaKTEPUCTUKU 0OBEKTOB

OlnieHKa NOTPEIIHOCTH 2 | OKpYXKarolero Mupa.

OKpyrieHue Yucesn 1 | Mcnonp3oBath pa3Hbie GOPMBI

OTHOCHUTENBHAS 2 | 3amucu mpUOIMKEHHBIX

TIOTPENTHOCTh 3HAYCHUH; JIeJaTh BBIBOJIBI O
[TpakTH4ecKre IPUEMBI 4 | TOYHOCTH MPUOTHKEHUS TIO UX
[TpuOAMIKEHHBIX 3amucy. BBITIOTHATH BBIYKCICHUS
BBIYHCICHUN C peaNbHBIMH JTaHHBIMHU.

IIpocTeiimue 1 | BBIOJHATE TPUKUIKY U OLICHKY

BBIYMCIICHUS PE3YJIBTATOB BHIYUCICHHM.

Ha MUKPOKAIIbKYJIATOPE Hcnonb30BaTh 3aMKch YUCEN B
JlericTBUS HAJl YMCTIAMU, 2 | CTaHAapTHOM BHUJIC JUJIA
3aMUCAHHBIMU B BBIPKEHUS pa3MepOB 0OBEKTOB,
CTaHJAPTHOM BHUJIE JJINTCIIBHOCTH IIPOLICCCOB B

Berurcienus Ha 1 | okpyxaromeM mupe. CpaBHUBATh

MHKPOKAJIBKYJISITOPE Yucia ¥ BEJIUYUHBI, 3aIMHCAHHBIC C

CTETIeHH YHCIIa, HCII0Jb30BaHueM cteneHu 10.

0GPATHOTO JAHHOMY BrIMTOTHATH BRIUUCIICHHS Ha
[TocnenoBaTenpHOE 1 | MUKPOKAJIBKYIATOPE MPH
BBIIIOJIHEHHUE ONEPALHii pEIICHUH 3a7]a9 U3 CMEKHBIX
Ha MUKPOKaJIbKYJISITOpE AUCLHILINH 1 peaibHO#H

OGO6IAIOLHI yPOK 1 | ACHCTBUTEIBLHOCTH

26




3.KBagpaTHbl
€ KOpHHU

KonTtponbshas padora Ne 2 | 1
12 | ApudmernueckuiikBagpa |2 | [IpuBoauth npumepsl 6,8
THBIM KOPEHb UPpaLMOHAIBHBIX YHCEIT;
JlelicTBUTENbHBIC YHCTAa |2 | paclliO3HaBaTh PallMOHAJIBHBIC U
— UppalrOHAIbHbIE YUCIIA;

KBapaTHEL# KOpEHb 13 2 U300paXkaTh YKMClIa TOUKaMHU

cTereHN — KOOPAMHATHOM IIPSMOM.

KBaapaTHBIit KOpeHE 13 2 OnuceIBaTh MHOKECTBO

IPOM3BCAICHNA JEUCTBUTENIBHBIX YHCEIL.
KsazpaTHbii KOpeHb 13 2 | Mcrionb30Bath B IHCEMeHHOI
Apobn — MaTeMaTUYECKON peUn
Obobmatoumit ypok 1 | o6osnauenus u rpaduueckue
KonTponbHas pabora Ne | 1 U300paKEHUST YUCITOBBIX

3

MHOECTB, TEOPETUKO-
MHOECTBEHHYIO CUMBOJIHKY.
Jloka3pIBaTh CBOKCTBA
apupMEeTUICCKUX

KBaJIpaTHBIX KOPHE; IPUMEHATH
UX K MpeoOpa3oBaHUIO
BbIpaxeHU . POopMyIupoBaTh
ONpeIeJICHUE TOHITHUS
TOXJIECTBA, IPUBOAUTH IPUMEPHI
Pa3JIMYHBIX TOXKJIECTB.
Boeruncnats 3HaueHUs
BBIPXKEHUH, COAEPIKAIINX
KBaJpaTHbIE KOPHH; BbIPaXXaTh
NIEPEMEHHBIE U3 TEOMETPUUECKUX
U pusnyeckux Gopmy,
COZIEpIKaILUX KBaJApAaTHbIE KOPHH.
HaxonuTh 3HaueHMs KBaAPATHBIX
KOpHEH, TOYHBIE U
NpUOIIKEHHBIC, TTPU
HEO0OXOIMMOCTH UCTIONIB3YSI
KAJIbKYJISITOP; BBIYUCISATD
3HAYEHHUSI BBIPAKECHUM,
coZepkKalluX KBaJIpaTHbIE KOPHHU.
Hcnonb30BaTh KBaIpaTHbIE KOPHU
IIPY 3aITMCH BBIPAXKECHUHN U
dbopmyin. OnieHUBaTh KBaJIpaTHBIC
KOPHU LEJIbIMU YHCIIAMHU U
JECATUIHBIMU TPOOSIMU;
CpaBHUBATh U YIOPSI0YNBATH
palroHaIbHbIC YUCa U
VPpalMOHAIIBHBIE, 3AITUCAHHBIE C
MMOMOIIBIO KBAJIPATHBIX KOPHEM.
[IpumeHsTh TEOPEMY O
COOTHOLIEHHUH CPEIHETO

27




apu(pPMETHUECKOTO U CPETHETO
r€OMETPUYECKOTO
HOJIO)KUTEJIbHBIX YUCE.
HcknroyaTh MppalliOHATBHOCTD
U3 3HaMeHaTes Apodu

25 | KBagpatHoe ypaBHeHue |2 | IIpoBoauTh 1oKa3aTellbHbIE 4,6,7
u pacCyKJICHUS O KOPHIX
€ro KOpHH ypaBHEHUS C OMOPOH Ha
Hemnomnueie kBagpaTHbie 1 | ompeneneHue KOPHs, YACIOBBIE U
ypaBHEHUS GbyHKIIMOHAILHBIE CBOCTBA
Merton BblICIEHUA 1 | BeIpaxxeHUU. Pacrio3HaBaThTUIIBI
IIOJIHOTO KBaJIpAaTHBIX ypaBHEHUU. PemaTe
KBaJpara KBaJpaTHbIC YPABHEHHUS, a TAKXKE
Pemenune kBagpaTHbIX 3 YpaBHCHUA, CBOAAINHNCCA K HUM,
ypaBHEHUI pemiath IpoOHO-pallMOHATIbHBIE
[IpuBenéuHoe kBajgpaTHoe |2 | YPaBHCHHUSA, CBOASIIMCCS K
YpaBHCHHUE. TeopeMa KBaJIpaTHBIM. HpI/IMeHHTI) IIpu
Buera. pelIeHny KBaJpaTHOTO
YPaBHeHI/IH, CBOSIIIIMECA 3 YpaBHCHHA MCTO/ PA3JIOKCHUS HA
K MHOXUTEJIN, METOJI BRIHECEHUS
KBaJIpaTHBIM IMOJIHOT'O KBaapara, (1)OpMy.Hy
Pemienue 3a1a4 ¢ 4 | KOpHEW KBaJpaTHOTO YpaBHEHHS,
TIOMOIIIBIO dbopMyty 4ETHOTO BTOPOTO
4. KBaapaTHbI KBAIPATHBIX YPABHEHMI Koa(duirenta, GopMyny KOpHeE
€ YpaBHEHUS PeliieHne IPOCTEHIIIX 2 | IPUBENEHHOIO KBAaIPATHOTO
CHCTEM, COIePKALIIX ypaBHEeHUs. PackiianpiBaTh Ha
ypaBHEHHE BTOPOH MHOXUTENN KBaAPATHBIN
CTeIleHHt TpéxwieH. MccnenoBarh
Paznnunble criocoOb! 3 | KBa/IpaTHbIC ypaBHCHUA 11O
pEIICHNUS CHCTEM AUCKPUMHHAHTY 1
ypaBHEHHUIA koapdumenram. Pemars
Pemienne 3a71ad ¢ 2 | TekcTOBBIE 3a1aUK
ITOMOIIIBIO anreOpanveckuM CrocoooMm:
CHCTeM ypaBHEHHIA NEPEXOUTH OT CIOBECHOM
O6OBIIAIIHI YPOK 1 (bOpMyJII/IpOBKI/IUYCJIOBI/IH 3a7184M K
KontponbHas pabora Ne 4 | 1 anreOpandeckorl MOJEIH MyTEM
COCTaBJICHUS YpaBHEHUS; pelIaTh
COCTaBJIEHHOE ypaBHEHUE;
UHTEPIPETUPOBATH PE3YIIbTAT.
Pemath cuctemMbl 1ByX
YPaBHEHUU C IByMs
HEU3BECTHBIMHU, COJIEPKAIINX
YpaBHEHUE BTOPOU CTEIICHM.

14 | OnpenenennexkBagpatiud | 1 | Beraucnsath 3HaueHUs QyHKIHM, 2,15
5.KBagpatnun ol pyHKIHUH 3a/laHHBIX opMynamMu y =x2,y =
ast pyHkuUs OyHKuMs y = X° 1 |ax2, y=ax2 +bx + ¢ (npu

DyHKIHA Y = ax? 2
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Dynkuus y = ax? + bx +
c

[TocTpoenue rpaduka
KBaJpaTUYHON (pYHKIINHU

O60o061maronmit ypok

KonTtponbsnas padora Ne 5

[

HEO0OXOJIMMOCTH UCIOJIb30BATh
KaJIbKYJISITOP); COCTABIIATh
TaOJIMILIBI 3HaYEHUH () YHKLIHA.
Ctpouts 1o TOYKaM rpapuku
¢yakuuii. OnuceiBaTh CBOMCTBA
(yHKUIMU HA OCHOBEEE
rpaduyuecKoro npeacTaBIeHUs.
HuTepnperupoBaTh rpaduku
pEAIBbHBIX 3aBUCUMOCTEM.
Hcnonb3oBaTh GyHKINOHAIBHYIO
CUMBOJIMKY JUJISl 3aIIUCH Pa3HO
o0pa3HbIX (PaKTOB, CBA3AHHBIX C
KBaJIpaTUYHOU (DYyHKIIMEH,
o0oraiias OrbIT BHITOJIHEHHUS
3HaKOBO-CHMBOJUYECKUX
nerctBuil. CTpOUTH peueBbIe
KOHCTPYKIIMH C UCTIOIb30BaHUEM
(GyHKIIMOHAIBHONW TEPMUHOJIOTHH.
[Toka3bIBaTh CXEMaTUYECKU
MOJIO)KEHHE Ha KOOPAMHATHOU
IUIOCKOCTHU TpauKoB (yHKIIMIMA
BUIay = X2,y =ax2,y=ax2 +c,
y = ax2+ bx + ¢ B 3aBUCUMOCTH OT
3Ha4YeHUH koA PUIMEHTOB a, b, c,
BXOJAIUX B GopMyibl. CTPOUTH
rpaduK KBaJIpaTUYHON ()YHKITUU;
OIMKCHIBATh CBOWCTBA
byHKIMM(BO3pacTaHue,
yObIBaHUE, HAUOOJIBIIICE,
HavMeHblee 3HaueHus ). CTpOUTH
rpaduK KBaJpaTUIyHON (DYHKITUHU C
MIPUMEHEHUEM JIBUKCHUM
rpaduKOB, paCTSXKEHUN U CKATHIA.

6.KBaapaTHbI
e
HEpPaBEHCTBA

10

KBanparnoe
HEPABEHCTBO U
€ro peueHue

Pemenne kBaapaTHOTO
HEpaBEHCTBA C
OMOIIIbIO rpaduKa
KBaJIpaTUIHON (DYHKITNN

MeTton UHTEpPBAIOB

O6o06maronmMit ypok

| —

Konrtponbnas padora Ne 6

[IpyMeHATH CBOWCTBA HEPABEHCTB
B XOJI€ PEUICHHUS 3a/1a4.
Pacrio3HaBath kBajpaTHbIC
HEPAaBEHCTBA.

Pemate kBajpaTHbie
HEPABEHCTBA, UCHOJIb3Ys
rpadudeckue mpeacTaBICHUS.
[IpuMeHsATh METOT HHTEPBAJIOB
MIPU PEIICHUU KBAAPATHBIX
HEPABEHCTB U MTPOCTEUIIINX
JTPOOHO- paIrMOHATBHBIX
HEPABEHCTB, CBOJAIINXCS K
KBaJIpaTHbIM. McciienoBars
KBaJIPaTUYHYIO (DYHKIHIO Y = ax2

3,8,7
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+ bx + ¢ B 3aBUCUMOCTH OT
3HayeHu Kor(p(PULIMEHTOB a, b 1
C.

7.1loBTOopenu | 4 1,2,3,7
e. UToroBouiii
3a4er.
K.p 6
9 kuacc -102 yaca
Kaacc 9
Pa3nen TeMbl OcHoOBHBIE BHbI 1eATEJIbHOCTH = %
2 2 | odyuarouruxcs ( Ha ypoBHe © = 5
§ § YHHBEPCAJIbHBIX el CTBHIl) E = E
z : 25E
S 2 553
=2 =z S = a
IToBTOpEHUE 2 | Crermeun ¢ LETBIM 4 | CpaBHUBATh U YIIOPSAI0YMBATH 1,23
Kypca IoKa3aTeaeM CTEIICHH C LIEJIBIMU U
anreopsI 8 ApudmMeTndyeckuit 2 | pallMOHAJIBLHBIMM MTOKA3aTEISIMU,
Kjacca KOpEHb BBITIOJTHATh BEIYHUCIICHHS C
13 HaTypajJbHOU CTENICHU palMoHaILHBIMU YUCIIaAMH, )
CrernieHs ¢ CBolicTBa 2 | BBIYUCIISTH 3HAUCHHUS CTCIICHEH C
palroHaIbHbI apu(PMETUUECKOrO IIEJIBIM ITOKAa3aTeIIEM.
M KOPHSI DopMyIUPOBATH ONPEICICHUE
IIOKa3aTecjaeM Creriesnb c |1 apH(bMeTI/IquKoro KOpHA
paloOHaTbHBIM HaTypajJbHOU CTENICHH U3 YUCIIA.
IIOKa3aTeaeM Breraucnasate mpuOanxkEHHbBIC
BOSBGI{CHI/IG B CTEIIECHb 1 3HAUYCHUA KOpHeﬁ, HCIIOJIB3Y: IIpU
YHCII0BOTO HEPABEHCTBA HEOOXOAUMOCTH KaJbKYJIATOD;
KonTponbsHas padora Ne |1 | IPOBOJUTH OLEHKY KOPHEH.

1

[IpuMeHATH CBOKCTBA
apuMeTHIeCKOT0 KOPHS TS
npeoOpa3oBaHus BEIPAKCHUI.
@opMyIUPOBATH ONPEICICHUE
KOPHSI TPEThEU CTENEHH;
HAXOJIUTh 3HAYCHUS KyOMYIECKUX
KOpHEH, Tpu HEOOXOTUMOCTH
HCIIOJIb3YS KaJIbKYJISITOP.
HccnenoBaTth cBOMCTBA
KyOMYEeCKOro KOpHS, TPOBOISI
YUCIIOBBIE SKCIIEPUMEHTBHI C
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VICIIOJIb30BAHUEM KaJIbKYIIATOPA,
KoMmnbroTepa. Bo3soauts
YHUCJI0BOE HEPABEHCTBO C
IIOJIO’KUTEIbHBIMU JICBOU U
IIPABOU YaCTBIO B CTEICHb.
CpaBHMBATH CTENEHU C Pa3HBIMU
OCHOBAaHUSIMM U PaBHBIMU
nokasaressiMu. opmynuposars
OIIPEEIICHUE CTEIICHU C
pPaLMOHAIIBHBIM I10Ka3aTelIeM,
IIPUMEHATH CBOMCTBA CTEIICHU C
paLMOHAIBHBIM [1I0Ka3aTeIeM IIPU
BBIYMCIICHUAX

CrenenHas
byHKIMISA

15

O6nacTe onpenesieHus
byHKIUU.

Bo3pacrtanue u
yObIBaHUE

byHKIUY.

YETHOCTH U HEUETHOCTH
byHKIUU.

DyHKIHAY = -

HepagenctBa n
ypaBHEHUS,
COJIEpIKaIllUE CTENIEHb

O6o06maronmit ypok

Kontponbsaas pabota Ne2

|

BoruucnsaTs 3HaueHust GyHKUIUM,
3aJlaHHbIX (hopmynamu (TIpu
HEO0OXOUMOCTHU UCTIOIb30BATh
KaJIbKYJISITOP); COCTaBIISATh
TaOJIMIIBI 3HaYEHUHN (YHKIIHA.
dopmynupoBaTh OnpeaeIeHue
byakuu. CTpOUTh IO TOUKaM
rpadukn pyHkuuii. OMUCHIBaThH
CBOICTBa (DYHKIIUU HA OCHOBE €&
rpaduueckoro npeacTaBiIeHUs
(obmactb onpeneneHus,
MHO>KECTBO 3HAUYCHHUI,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
YETHOCTbH, HEYETHOCTD,
BO3pacTaHue, yObIBaHHE,
HauOoJIbIIIeEe, HAUMEHBIIIEE
3HaueHus). UuTepnperupoBaTh
rpaduKu peaIbHBIX
3aBucuMocTel. Mcnonp3oBaTh
GYHKIIMOHAIBHYIO CUMBOJIUKY
JUTSI 3aIIMCH Pa3HOOOPa3HBIX
(hakToB, CBA3aHHBIX C QYHKIUIMH
y =x%y =Vx,y= VX, y=(&/x),
oborarmast OTbIT BHITOJTHEHHSI
3HAKOBOCHMBOJIMYECKUX
nerictBuil. CTpOUTH peueBbie
KOHCTPYKIIMH C UCIIOJIb30BAHUEM
(GYHKIIMOHATHPHOW TEPMUHOJIOTHH.
UccnenoBanus rpadukos
(GYHKIMI B 3aBUCUMOCTH OT
3HaYeHU KO3 PUIUEHTOB,
BXOJSIIIUX B GOPMYITY.
PacmoznaBaTh BUBI H3y4aeMBbIX
bynkuuit. Ctpouth rpadguku

1,34,
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YKa3aHHBIX QYHKUHN (B TOM
YHCIIe C IPUMEHEHUEM JBUKEHUI
rpaMKOB); OMKUCHIBATH UX
cBoyicTBa. Pemartes npocreimue
YpaBHEHMS 1 HEPABEHCTBA,
coJepKalume crenelb. Pemars
UppalMOHAIbHBIE YPABHEHUSI.

[Iporpeccus

15

Yucnosasa
MIOCJIEIOBATEIHLHOCTD

Apudmernyeckas
nporpeccus

CyMMma n nepBbIX
YJICHOB
apupMeTHIECKON
IPOrpPeCcCUH

['eomeTpuueckas
mporpeccus

CyMMa n nepBbIX WICHOB
reOMETPUUECKON
IIPOrPECCUHU

O6o06maronuit ypok

Kontponwsnas pa6ota Ne
3

[IpuMeHsITh UHIEKCHBIC
0003HayYeHus1, CTPOUThH PEUEBbHIE
BBICKA3bIBaHUS C UCIIOJIH30BAHUEM
TEPMUHOJIOTHUH, CBA3aHHOM C
MOHATUEM TOCJIEI0BATEIBHOCTH.
Breruucnsars uneHbl
MOCJIEI0BATEIILHOCTEN, 3aJaHHBIX
dbopmysioi n-ro WwieHa Win
PEKYPPEHTHOH (HOPMYIION.
YcraHnaBinBaTh 3aKOHOMEPHOCTh
B ITIOCTPOCHUU
MOCJIEI0BATEIBHOCTH, €CIIH
BBHITIMCAHBI TTIEPBBIE HECKOJIBKO
yjieHOB. M300paXkaTh 4iIeHBI
MOCJIEI0BATEIBHOCTH TOYKAMU Ha
KOOpPJIMHATHOM

IJI0OCKOCTH. Pacrio3HaBath
apuMeTHIeCKyIo 1
r€OMETPHUUECKYIO MPOTPECCHU
IIPU Pa3HBIX CIOCO0aX 3a/laHus.
BrIiBOoIUTE Ha OCHOBE
JIOKA3aTEeJIbHBIX PACCYKICHUN
dbopmyIibl 00IIero YjieHa
apuMETHICCKON 1
F€OMETPUUYECKOU MIPOTPECCHH,
CYMMBI IIEPBBIX N YJICHOB
apudmeTrdecKkoi u
r€OMETPUYECKON MPOTPECCHI;
pelaTh 3a/1a4u ¢
UCIIOJIb30BaHUEM ITUX (HOPMYII.
Jloka3pIBaTh XapaKTEPUCTUUECKUE
CBOICTBa apuMETUIECKON U
r€OMETPUYECKOM MPOrPECCHI,
NPUMEHATH 3TH CBOICTBA MpHU
peurenuu 3agay. PaccmarpuBath
MIPUMEPBI U3 PEATTBHON JKU3HH,
WUTIOCTPUPYIOIIUE U3MEHEHUE
MPOIECCOB B apu(PMeTUIECKOU
MIPOTPECCUU, B TEOMETPUUECKOU
MIPOTPECCUN; N300paxKaTh

7,6,8
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COOTBETCTBYIOIIHNE 3aBUCUMOCTH
rpaduyecku. Pemath 3a1aun Ha
CJIOKHBIE MTPOIIEHTHI, B TOM YHCIIE
3a/1aud U3 peaIbHOU MPAKTUKH (C
HCIIOJIb30BAHUEM KAJIBKYIISTOPA)

14 | CoObITus 2 | HaxonuTh BEpOSTHOCTH COOBITUS 25,7
BepositTHOCTH COOBITHS 2 | B HCIIBITAHUSAX C
Pemenue 2 | paBHOBO3MOXKHBIMH MCXOJIaMH (C
BEPOATHOCTHBIX 3a]1a4 C MPUMEHEHHUEM KJIACCUYECKOTO
TIOMOIILIO OTIPE/ICTICHUS] BEPOSITHOCTH).
KOMOUHATOPUKH [IpoBOAUTH Ciiy4yaliHbIE
CnoxxeHue u 3 OKCIICPUMEHTHI, B TOM YHCJIC C
YMHOKEHUE MOMOIIbI0 KOMIIBIOTEPHOTO
BEPOSATHOCTEMN MOJICTTUPOBAHUS
OtHocuTenpHas yactoTta |2 | AHTEPIPETHPOBATH UX
u pe3yJibTaThl. BHIUUCIATE 4acTOTY
3aKOH OOJIBIIUX UHCEIT cnyqaﬁHoro CO6BITI/I$I; OLCHHNBATDH
O0o0aromumit YPOK 2 BCPOATHOCTH C IIOMOIIBIO
Kourponbhas paGota Ne4 |1 | HaCTOTHI, IIONYYCHHOH OMBITHBIM
Ciyuaiinbie nyTéM. [IpuBOAUTE IpUMEPHI
COOBITHSA JIOCTOBEPHBIX K HEBO3MOMKHBIX
coObITHH. OOBACHITH 3HAUNMOCTD
MaJIOBEPOSITHBIX COOBITHI B
3aBUCHUMOCTH OT X MOCJICJICTBUH.
Pemars 3aaun Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHIA, B TOM
YHUCJIe ¢ MPUMEHECHUEM
KoMOuHaTopuku. [IpuBoaUTH
MIPUMEPHI MPOTUBOTOJIOKHBIX
coObITHil. Pemate 3aayn Ha
MIPUMEHEHUE TTPEJCTABICHUM O
reOMETPUUECKON BEPOSITHOCTH.
Hcnonp30BaTh pu pelieHun
3aJ1a4 CBOMCTBO BEPOSTHOCTEMN
IPOTUBOTIONIOKHBIX COOBITHI
12 | Ta6nuus! 2 | OpranuzoBbiBath uHopmarmo u | 2,4,5
pacrpeeneHus MIPEJICTABIATh €€ B BUE TaOJHII,
ITosuroHs! 4acToT 1 | CTONOYATBIX M KPYTOBBIX
[enepaibHas 1 | amarpamm. CTPOUTH IOJUTOHBL
COBOKYITHOCTD 1 yacTtoT. Haxonute cpennee
CryuaifHbie BBIGOpKa apupMeTHIECKOEe, pa3Max, MOy U
BeJIMYMHEI LleHTpanbHble 3 | MelinaHy COBOKYIHOCTH
TeHICHIIAH YUCIIOBBIX JaHHBIX. [I[pUBOIUTH
Mepbi pazpoca 2 | COIEpXKATEIbHBIC IPHUMEPBI
060G maroIHi YPoK 2 HCHOHLS?B&HH}I CpeIHUX
KOHTpOMBHas paboTa No 1 | 3HAYCHMIA JUIA XapaKTePUCTHKH

5

COBOKYIIHOCTH OAHHBIX
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(cmopTHBHBIE MMOKA3ATEIH,
pa3Mepsl OACKIBI U
ap.).IlpuBoauTh copepraTenbHbIE
IIPU-MEPBI FEHEPAIBHON
COBOKYITHOCTH, IPOU3BOJILHOU
BBIOOPKU U3 HEE U
pENpPE3CHTATUBHON BHIOOPKHU.

MmuoxectBa. |16 | MHoxecTBa 2
Jloruka BrickasbpiBanusl. 2
TeopeMsbl
CnenoBanue u 3
PaBHOCWJIBHOCTb
VYpaBHEHUE OKPYKHOCTH | 2
VYpaBHeHHE NPSIMOIT 2
MHoecTBa TOYEK Ha 2
KOOPAMHATHOMN
O6o0061maronmit ypok 2
Kontponwsuas pabota Ne 1

6

BOJUTH MIPUMEPHI KOHEUHBIX U
OECKOHEUYHBIX MHOXKECTB.
Haxonuthk o0beIuHEHNE U
nepeceyeHrne KOHKPETHBIX
MHOXECTB, Pa3HOCTh MHOYKECTB.
[TpuBOAUTH MIPUMEPHI HECTOXKHBIX
kiaccudukaruii. Mcrons3oBaTh
TEOPETHUKO- MHOKECTBEHHYIO
CHUMBOJIMKY U SI3bIK MPU PEIICHUU
3a/1a4 B XO/I€ U3YUYCHUS
Pa3IUYHBIX pa3/iesioB Kypca.
KoHcTpyupoBaTh HECIIOXKHBIC
(bOpMyYITHPOBKH OIPEACIICHUIA.
BocnpousBoants GopmMynupoBKu
Y JOKa3aTeIbCTBA U3YUYECHHBIX
TEOPEM, IPOBOJIUTH HECIIOKHBIE
JI0Ka3aTeIbCTBA BhICKA3bIBAHUI
CaMOCTOSITENIbHO, CChUIATHCS B
xoJ1e 000CHOBaHUH Ha
ONpENIEIICHUS], TEOPEMBI,
akcroMbl. [IpuBOUTH pUMeEpHI
IPSIMBIX U OOPaTHBIX TEOPEM.
NnnroctpupoBath
MaTeMaTU4EeCKUE MOHITUS U
YTBEPKACHUS IPUMEPAMH.
Hcnonb30BaTe MpUMEpHI U
KOHTPIIPUMEPHI B apTyMEHTAIUU.
KoncTpyuposatb
MaTeMaTHYECKUE MPEJI0KEHUS C
IOMOIIBIO CBSI30K €CJH ..., TO ..., B
TOM U TOJIbKO TOM CJIyYae,
JIOTUYECKUX CBS30K U, WUJIH.
Br1siBIATE HEOOXOAMMBIC U
JIOCTAaTOYHBIE YCIIOBUS,
dbopmMmynrpoBaTh
MPOTUBOTMOJIOKHBIE TEOPEMBI.
3anuchIBaTh YpaBHEHHUE MPSIMOU,
YpaBHEHUE OKPYKHOCTH.
N300paxaTh Ha KOOPAUHATHON
MJIOCKOCTH MHOECTBO PEIICHUN

1,6,7

5,6,7
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CHUCTEM YPABHEHUM C IBYMs
HEU3BECTHBIMU; (PUTYDBI,
3a/IaHHBIE HEPABEHCTBOM HJIN
CHUCTEMOM HEPABEHCTB C IBYMs
HEN3BECTHBIMU

IToBTOpEHUE
Kypca
anreopbl
K.p
IFEOMETPUA
7 kiaacc-68 4
Kuaace 7
Pasznen Tembl OcHOBHBIE BUBI AeATEJILHOCTH = S
2
o o =
2 S | o0y4arommxcs ( Ha ypoBHe o =5
§ § YHHBEPCATbHBIX JefCTBHIA) E = E
7 > 2 5 5
= = G-I
= = C = &
HauanbHbie 10 | Ilpsimast u otpe3ok. JIlyau |2 | OObSICHATH, YTO Takoe oTpe3ok, | 1,4,7
r€OMETPUYECK yroJu Jqy4, yroia, Kakue  (Qurypsr

HNC CBCACHU

CpaBHeHUE OTPE3KOB U
yTJI0B

HN3mepenne oTpe3KoB.
HN3mepenne yrios

[lepneHnuKyJIsIpHBIC
npsiMbIe

Pemenue 3anau

KonTtponsnas pabora Nel

Ha3bIBAIOTCSI  pPaBHBIMHM,  Kak
CpaBHUBAIOTCS U

U3MEPSIOTCS OTPE3KU M YTJIBI, YTO
TaKoe rpaayc u

rpajycHasi Mepa yria, KaKol yrom
Ha3bIBACTCS  MPSAMBIM,  TYIIBIM,
OCTPBIM, PAa3BEPHYTHIM, YTO TAKOE
cepeauHa OTpe3Ka M OHMCCeKTprca
yriia, KaKue YIJibl

Ha3bIBAIOTCSI CMEKHBIMH U KaKHE
— BEPTUKAIBHBIMU;
dbopmynupoBaTh 1 000CHOBHIBATH
YTBEPKICHUS

O CBOMCTBaxX CMEXHbBIX U
BEPTUKAIBHBIX YTJIOB; OOBSICHSTH,
KaK{e MPsSMbIC Ha3bIBAIOTCS
NePIEHIUKYJISIPHBIMH,
dbopMyITHpPOBaTh K OOOCHOBHIBATH
YTBEPKIACHUE O CBOMCTBE JIBYX
IPSAMBIX, TIEPIICHINKYISIPHBIX K
TpeThel; n300paxkath U
pacrmo3HaBaTh yKa3aHHBIC
npocreiiine GUrypsl Ha




yepTexkax; pemaTh 3a/1auu,
CBS3aHHBIE C ATUMU
IpOoCTEHIIMMU pUrypaMu

TpeyronpHuK
"

17

IlepBbIil npr3HaK 3
paBeHCTBa

TPEYroJbHUKOB

Menuansbl, OUCCEKTpUCH U | 3
BBI-

COTBI TPEYTOJIbHUKA

Bropoit u tpetuit 4
NpU3HAKKA PAaBEHCTBA
TPEYroJbHUKOB

3a/1ayu Ha MOCTPOEHUE 3
Pemenue 3amau 3
Kontponbuas pabota Ne2 |1

OOBSICHATH, Kakas ¢urypa
Ha3bIBAETCS TPEYrOJbHUKOM, YTO
TAaKO€ BEPIIHMHBI, CTOPOHBI, YIJIbI
U TIEpUMETP TPEYroJIbHUKA, KAKOU

TPEYTOJIbHUK Ha3bIBACTCS
paBHOOEIPEHHBIM u Kakou
PaBHOCTOPOHHUM, KaKue
TPEYTOJIbHUKHU Ha3bIBAIOTCS
PaBHBIMU; n300paxaTh u

pacmo3HaBaTb  Ha  4yepTrekax
TPEYIOJIbHUKU U UX DIEMEHTHI;
dbopMynupoBaTh U JIOKa3bIBAThH
TEOpEMBbI O IPU3HAKAX PABEHCTBA
TPEYrOJbHUKOB; OOBSICHATH, YTO
HAa3bIBACTCs  IEPHEHIAUKYIISPOM,
IIPOBEIEHHBIM U3 JJAHHOU TOYKH K
JAHHOW TpsiMOii; (popmMyTHupoBaTh
M J0Ka3plBaTb  TEOpeEMY O
NEPIEHAUKYIApE K IPSIMOM;

OOBSCHATD, KaKue OTpE3KH
Ha3bIBAIOTCS MEJIUaHOM,
ouccekTpucoun 151 BBICOTOM
TpeyrojibHUKA; (HOPMYITUPOBATH U
JIOKa3bIBaTh TEOPEMBI 0
CBOMCTBaX pPaBHOOEIPEHHOTO
TPEyrojbHUKA; pemaTh 3aJayH,
CBSI3aHHbIE c MIPU3HAKAMH

PaBEHCTBA TPEYTOJILHUKOB

¥ CBOMCTBaMHU PaBHOOEIPEHHOTO
TpeyroJbHUKA; (OPMYITUPOBATH
OMpEeIeNICHHE OKPYKHOCTH;
0OBSICHATD, YTO TAKOE IICHTP,
paauyc, Xopaa u TuaMeTp
OKPYXXHOCTH; periaTh
MPOCTEHIINE 3aJa41 Ha
MOCTPOEHHUE(MOCTPOEHHUE YIIIa,
PaBHOT'O TaHHOMY, IOCTPOCHUE
OMCCEKTPHUCHI yTIia, TOCTPOCHUE
NEPICHANKYIISIPHBIX TIPSMBIX,
MOCTPOCHUE CEPEINHBI OTPE3Ka) U
0oJiee CI0XKHBIC 3a/1a4H,
UCTIOJIE3YIOIINE YKa3aHHBIC
MPOCTEHIINE; COMOCTABIATh
MIOJTYYECHHBIN PE3YJIbTAT C

6,8
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YCJIOBHECM 3a/lavM, aHAJIN3UPOBATh
BO3MOJKHBIC ClIydan

[TapannenbHbl
€ IpsIMbIEe

13

IIpusHaku
[apajuleIbHOCTH
JBYX NPSIMBIX

AKcHOMa napanieabHbIX
TIPSIMBIX

Penrenue 3amau

KonTtponbshas padora Ne
3

DopmynupOBaTh ONPEICIICHUE
MapayIeIbHbIX TPSMBbIX;
OOBSACHATH C MOMOILBIO PUCYHKA,
KaKHue yriibl, 00pa30BaHHbIE NPU
MEPECEUCHUN JIBYX MPAMBIX
CEKYLIEH, Ha3bIBaIOTCSI HAKPECT
JeXKaAIUMU, KaKue —
OJTHOCTOPOHHUMH U KaKHE — CO
OTBETCTBEHHBIMU,;
dbopMynHpoBaTh U AOKa3bIBATh
TEOPEMBI, BBIPAKAOIIIHE
IIPU3HAKYU MAapaJUIeIbHOCTH ABYX
MPSIMBIX; OOBSCHSITH, YTO TAKOE
aKCHOMBI TEOMETPHUM U KaKue
aKCHOMBI y>K€ UCIIOJIb30BAJIUCH
panee; GOpMyIUPOBATH AKCUOMY
napayieIbHbIX MPSMBIX U
BBIBOJUTH CJIEACTBUS U3 HEE;
dbopMynHpoBaTh U AOKa3bIBATh
TEOpPEMBI O CBOMCTBAX
IapaJUyIeIbHbIX IPSAMBIX,
oOpaTHbIE TeopeMaM O MpU3HaAKaX
[1apaJIJIEIbHOCTH, CBSI3aHHBIX C
HAaKpECT JIEKALIUMHU,
COOTBETCTBEHHBIMU U
OJHOCTOPOHHUMHM YTJIaMH, B
CBSI3M C 3TUM OOBSICHSITh, UTO
TaKO€ yCJIOBUE U 3aKIIOUYCHUE
TEOpPEMBI, KaKasi TeopeMa
Ha3bIBACTCSl OOPATHOM IO
OTHOIIICHUIO K JAHHOU T€OpEME;
OOBSACHSTDH, B UM 3aKITFOYACTCS
METOJ, 10Ka3aTeNIbCTBA OT
MPOTUBHOTO: (POPMYIHPOBATEH U
JI0Ka3bIBaTh TEOPEMBI 00 yriax C
COOTBETCTBEHHO MapaslIeIbHBIMU
Y NIEPIIEHAUKYIJISIPHBIMU
CTOPOHAMH; NPUBOJUTH TPUMEPHI
WCITOJIb30BAHUSA ITOTO METO/A;
pelIaTh 3a/1a4i Ha BBIYMCIICHUE,
JI0Ka3aTENbCTBO U ITOCTPOCHHUE,
CBSI3aHHBIE C MAPAIUICIIbHBIMU
MPSIMBIMU

2,3,7

CoOTHOIIIEHU
ST MEXKTY

18

Cymma yrios
TPEyroJbHUKA

DopMyJIUpOBaTh M JOKA3bIBATH
TEOPEMY O CYMME

1,2,35
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CTOPOHAMHU H
yTIIaMH
TpEeyroJibHUKa

CoOTHOLIICHUSI MEXAY
CTOpPOHAMH U yTrjiaMu
TPEYroJbHUKA

KoHnTponbsHas padora Ne
4

IIpsamoyromnbHbIE
TPEYTrOJIbHUKHU

[TocTpoeHue
TPEYTOJIbHUKA MO
TPEM DJIEMEHTaM

Penrenue 3amau

w

KonTtponbsnas padora Ne
5

=

yIJIOB  TPEYrojbHUKAa U €€
CJIEICTBHE O BHEILIIHEM YTJIE
TPEYTOJIbHHUKA, TIPOBOIUTH
KJ1acCU(UKAIUIO TPEYTOJbHUKOB
1o yriam; (popmMynupoBaTh U
JTIOKa3bIBaTh TEOPEMY O
COOTHOIICHHUSIX MEXKIY
CTOPOHAMH U YTJIAMH
TpeyroJjibHUKa (MIpsMOE U
o0paTHOE yTBEPKICHHUS) U
CIICJICTBUS U3 HEE, TEOPEMY O
HEPABEHCTBE TPEYTrOJIbHUKA;
dbopMynMpoBaTh U JOKa3bIBAThH
TEOPEMBI O CBOMCTBAX
PSIMOYTOJIEHBIX TPEYTOJIBHUKOB
(MPSAMOYTOBHBIN TPEYTOJILHUK C
yraom 30°, mpu 3HAKH paBeHCTBA
NPSIMOYTOJIEHBIX TPEYTOJILHUKOB);
bopMyTUpOBaTH ONIpEIEICHUS
paccTOsSTHUS OT TOYKHU JI0 MIPSIMOH,
PacCTOSTHUS MEXTY
napasuieIbHbIMU

OpSMBIMU; pEIIaTh 3a7a4u Ha
BBIUMCIIEHHUS, ]OKA3aTEIbCTBO U
IIOCTPOEHUE, CBSI3aHHBIE C
COOTHOLIEHUSAMH MEXIY
CTOPOHaMU U yIJIaMu
TPEYToJIbHUKA U PAaCCTOSTHUEM
MEX]y MapaijieIbHbIMU
OpSIMBIMH, IIPU HEOOXOAUMOCTH
IPOBOJIUTH IO XOJy PEIICHUS
JIOTIOJIHUTEJIbHBIE TTOCTPOEHUS,
COIIOCTABIIATDH MOJYYEHHBIH
pe3yabTaT C YCIOBUEM 3aJauH, B
3aJla4ax Ha MOCTPOCHHE
HCCJIEJIOBATh BO3MOXKHBIE CITydau

IToBTOpEHME.
Pemenue
3aga4

10

7,8

K.p

8 ki1ace — 68 u

Kaace 8
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Pa3znen Tembl OcHoOBHBIE BH/IbI 1eATEJIbHOCTH = §
v-)
2 2 | odyuyaromuxcst ( Ha ypoBHe o B 5
5 $ | yHHBepCAJIbHBIX JIeHCTBHI) 2= g
= = R = =
=~ = S aE
= = = = o
=z = C = &
Yetpipéxyron | 14 | MHOroyroJibHUKH 2 | O0OBICHATH, UTO Takoe JiomaHad, | 4,7, 3
BbHUKH [Tapannenorpamm u 6 | MHOTOYTOJIbHUK, €T0
Tpanenus BEPIIUHBI, CMEXHBIE CTOPOHBI,
[IpsitmoyroJibHUK, pOMO, 4 | nuaroHainu, U300paxkaTh u
KBaJApar pacro3HaBaTb  MHOTOYT'OJIbHUKU
Perenue 3ajJa4 1 Ha UCPTCIKAX, ITOKA3bIBATH
KOHTpOJ'IBHaH pa60Ta Nel |1 3JIECMCHTbI MHOI'O YIOJIbHMKA, €ro
BHYTPEHHIOIO u BHEIITHIOIO
obnactu; dbopmynupoBaTh
OnpeeIeHNe BBITTYKJIOTO

MHOTOYTOJIbHUKA;, H300pakaTb U
pacro3HaBaTh  BBIMYKJIbIE |
HEBBIMTYKJIBIE ~ MHOTOYTOJIbHUKH;
dbopMynupoBaTh H JOKa3bIBaTh
YTBEPXKIACHUSA O CyMME YIJIOB
BBIMYKJIOTO MHOTOYTOJIbHUKA |
CyMME €ro BHEIIHUX YIJIOB;
OOBSACHATh,  Kakhe  CTOPOHBI
(BEpIIMHBI)  YETHIPEXYTOJBbHUKA
HA3BIBAIOTCS

POTUBOMOJIOKHBIMU;
dbopmMmynpoBaTh ornpeeaeHus
napaiesorpaMma, TpamneIum,
paBHOOEIPEHHOM U
MPAMOYTOJIbHOU Tpaneuuu,
psAMOYTOJIbHUKA, pOMOa,

KBaJpara; U300pakath u

pacno3HaBaTh 3TU YETHIPEX-
YrOJNIBHUKY; (OPMYIUPOBATh U
JIOKa3bIBaTh YTBEPKACHUS 00 MX
CBOMCTBaxX W MpHU3HAKaX; pelaTh
3a7a4u Ha BBIYHMCIICHUE,
JOKa3aTeJbCTBO U IOCTPOEHUE,
CBSI3aHHbIE C OTUMH BHUJAMHU
YETHIPEXYTOTBHUKOB; OOBSICHSATS,
KaKMe JIB€ TOYKH Ha3bIBAIOTCS
CUMMETPUYHBIMHU  OTHOCUTEIBHO
npsiMOM (TOYKH), B KAKOM CIy4yae
¢durypa Ha3bIBACTCS
CUMMETPUYHON OTHOCHUTEJILHO
npsiMOM (TOYKH) M YTO TaKO€ OCh
(LIeHTp) CUMMETPUU
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(Gurypsl; TNPUBOAMTH
¢buryp, obanaronmx
0CceBOM (LIEHTpaJIbHON)
CUMMETpHEH, a TAKXKE TPUMEPHI
OCEBOM U LICHTPaJIbHOU
CUMMETPUH B OKPYXKAIOIIEH HAC
00CTaHOBKE

IIPUMEPBHI

14 | ITnomans 2 | OOBACHSTH, KaK IPOU3BOIUTCS 8,2,4
MHOT'OYTOJIbHUKA U3MEpPEHUE TIJIO0MIaIe MHOTO
[Tnomanu 6 | yrOJIbHUKOB, KaKHE
napajiesnorpamMmma, MHOT'OYT'OJIbHUKHA Ha3bIBAIOTCS
TPEYroJbHUKA U TPaNeIuu PABHOBEJIMKUMH U KaKue —
Teopema Ilugaropa 3 | paBHOCOCTaBJICHHEBIMH,
Pemienue 3amau 2 | bopMyIHpOBaTH OCHOBHBIC
KonTponbHas pabora Ne2 | 1 CBOMCTBA TUIONIAJIEH U BHIBOJUTD
C UX MOMOIIBIO (hOPMYIIBI
TJIOMIAJICH MPSIMOYTOJIbHHUKA,
napajuiesiorpamMmma,
Iromas TpPEyroiabHUKA, TPAMCINH;
bopMyITUpOBATh U JI0KA3bIBATH
TeopemMy 00 OTHOIICHUHU
IUIOIA/IeH TPEYTrONbHUKOB,
UMEIOIIUX 110 PAaBHOMY YTIIY;
dbopMynHpoBaTh U JOKa3bIBATh
teopemy Iludaropa u odbpatHyro
eit; BeIBoauTh (hopmyny ['epona
JUTSI TUTOIIAIA TPEYTOJIbHUKA;
peniaTh 3a7a41 Ha BEIYHMCIICHUE U
JTI0KA3aTeIhCTBO, CBSI3AHHBIE C
dbopmynaMu moniaaei u
teopemoii [Tudaropa
19 | Onpenenenue mogo0HBIX |2 | OOBACHATH nousrue | 1,2,5,7
TPEYrOJIbHUKOB MPOMOPIUOHATIBLHOCTH OTPE3-
[Tpuznaku mogoowust 5 | koB; (GOpMyYTUPOBATH
TPEYTrOJbHUKOB OTIpEICIICHHS TI0T00HBIX
KonTtponbshas padora Ne 1 | TpeyroJbHHUKOB U KO3 PUIIUECHTA
3 no106us; (OpMyIHpOBaThH U
TToxoGHbIe [IpumeHeHue moaoous K 7 | IOKa3bIBaTh TeOpeMBIIUO6
TPEYTONBHHK JIOKa3aTeNbCTBY TEOPEM U OTHOILIEHHUH TIOMAJeN MOAOOHBIX
- PCHICHUIO 3aJa4 TPCYIrOJbHUKOB, O IIPpU3HAKAX
COOTHOLIEHHST MEXKIY 3 | moao0us TPEYroJIbHUKOB, O
CTOpPOHAMHU U yIJIaMH Cpez[Heﬁ JIMHUH TPCYIrOJbHHKA, O
PSIMOYTOJIBHOTO MNEePeCCYCHUU MCINaH
TpEYroJbHUKA TPCYroJbHHKaA, O
KOHTpOJIBHaH pa60Ta Ne4 1 IIPOIIOPIMOHAJIBHBIX OTPE3KaX B

MPSIMOYTOJIbHOM TPEYTOJIbHUKE;
0O0BSICHSITh, YTO TAKOE METOJ
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mo00us B 3a/1a4ax Ha
MOCTPOCHUE, U IPUBOJIUTH
IPUMEPHI IPUMEHEHHSI 3TOTO
METO/a; OOBICHITH, KAK MOYKHO
HCIIOJIb30BaTh CBOKMCTBA
MOJ00HBIX TPEYTOJbHUKOB B
U3MEpUTENbHBIX paboTax Ha
MECTHOCTH; OOBSICHSITh, KaK
BBECTH ITOHATHE TTOTO0US IS
IPOU3BOJIBHBIX (PUTYD;
dbopMynUpoOBaTh ONIpPEACICHUS U
WJUTFOCTPUPOBATD MOHSATHUS
CUHYyCa, KOCHHYCa U TaHI'e€HCa
OCTPOT0 yIJia MPSIMOYTOJIbHOTO
TPEYTroJbHUKA; BHIBOJIUTH
OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO M 3HAUCHUsI CUHYCA,
KOCHUHYCa U TaHT€HCa JIJIs YTJIOB
30°, 45°, 60°; pemath 3a1a4H,
CBSI3aHHBIE C [10JI00MEM
TPEYTrOJIBHUKOB, JIJISI BEIYUCIICHUSI
3HAYCHUN TPUTOHOMETPUUSCKUX
(GYHKIMI UCTIOTB30BaTh
KOMITHIOTEPHBIE TTPOTPAMMBbI

OKpyX HOCTb

17

KacarenpHas 3

OKPYXHOCTH

enTpanbHbie U 4

BITMCAHHBIC YTJIbI

UYeThipe 3ameuaTeIbHbIC 3

TOYKHU

TPEYroJbHUKA

Bnucannas u onucannas | 4

OKPYXHOCTH

Pemienne 3anau 2
Kontponenas padora Ne |1

5

Hccnenosathb B3aMMHOE
pacroioKeHHne psIMOM u
OKPYXHOCTH; dbopMynrpoBaTh
OTpeJieieHre  KacaTeNbHOW K

OKPY)XHOCTH; (OpPMYJIHUPOBATh H
JI0Ka3bIBaTh TEOPEMBI: O CBOMCTBE

KacaTeJIbHOM, 0 MPU3HAKE
KacaTeJIbHOM, 00 OTpe3Kax
KacaTeJIbHBIX,

IIPOBEIEHHBIX W3 OJIHOW TOYKH;
dbopmynrpoBaTh MOHATUSA
LECHTPAJIIBHOTO YyIja W IpagyCHOMN
MepBbI JYTUOKPYKHOCTH;

dbopMyIHpOBaTh M JOKa3bIBATh
TEOPEMBI: O BIIMCAHHOM YTIJE, O

IPOU3BEICHUH OTPE3KOB
HePeCeKaAIOIINXCS XOPI;
dbopMynpoBaTh U JIOKa3bIBATH
TEOPEMBI, CBSI3aHHBIC C
3aMedaTeIbHBIMU TOYKaAMHU
TPEyrojabHUKA: O OUCCEKTpuce
yIiia U, KaK

CIIEJICTBHE, 0  TepeceyeHUuHn

4,6,5
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OMCCEKTpPHC  TPEYrOJIbHHUKA; O
CEepEeIMHHOM TMEPIEeHIUKYIIpE K
OTpe3Ky WU, KaK CIEJICTBUE, O
nepecevyeHnu CepeIUHHBIX
NEPIEHANKYIIPOB K CTOPOHaM
TPEYTObHUKA; O TMEpPEeCceUeCHUH
BBICOT TPEYTroJIbHUKA;
dbopmMyIUpoBaTh OTIPEICIICHUS
OKPY)KHOCTE€M,  BIMCAHHOM B
MHOTOYTOJbHUK ¥  ONHCAHHOU

OKOJIO MHOTOYTOJIHbHHKA,;
dopMynupoBaTh M JIOKa3hIBaTh
TEOPEMBI: 00 OKPYHOCTH,

BIIMCAHHOW B TPEYroOJbHUK; 00
OKPYKHOCTH, OIIMCAHHOM OKOJIO
TPEYTOJIbHUKA; 0 CBOICTBE
CTOpOH OMMUCAHHOTO
YEeTBIPEXYTOJIbHUKA; O CBOMCTBE
YJIJOB  BIMCAaHHOIO  YETBIPEX
VIOJBHUKA; pelaTh3aJauyd  Ha
BBIYHMCIICHUE, JOKa3aTeNbCTBO U
IIOCTPOCHHUE, CBSI3aHHBIC C
OKPYXHOCTBIO, BIIMCAaHHBIMH H
ONMCAHHBIMUA TPEYTOJIbHUKAMH U

YeTBIPEXYTOTbHUKAMH,
HCCIIEN0BATH CBOICTBA
KOH(QUTYpaluid, CBA3aHHBIX C
OKPY>KHOCTBIO, C TIOMOILBIO
KOMITBIOTEPHBIX IPOrpamMm
IToBTOpEHME. 4 1,2
Pemrenue
3aj1a4
K.p 5
9 kjacc — 68 u
Knacc 9
Pasznen Tembl OcHOBHBIE BHABI 1eATeJILHOCTH = S
e-]
2 2 | o0yuyarommxcs ( Ha ypoBHe o B 5
5 $ | yHHBepCaJIbLHBIX JelCTBHIA) 2 = 5
[<P) [<P] = -~
= =3 R = =
= =~ A -"=
5 = = = o
=z =z O = g
Bexropsl 8 | [lonsaTue BexTOpa 2 | ®opmynupoBath omnpeaeneaus u | /7, 6, 3
3

CrnoxeHue U BBIYUTaHUE
BEKTOPOB

WTIOCTPUPOBATH MMOHSITUS
BEKTOPA, ero JUIMHBI,
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YMHOXKEHUE BEKTOpa Ha
yucino.lIpumenenne
BEKTOPOB K PEILICHUIO
3a7a4

KOJUIMHEAPHBIX U PaBHBIX
BEKTOPOB; MOTHUBHUPOBATH
BBEJCHHUEC IIOHSATUM W JICUCTBHH,
CBSI3aHHBIX C BEKTOPAMHU,

COOTBETCTBYIOIIMMU ITPUMEPAMH,
OTHOCALIUMUCA K (PU3HUYECKUM
BEKTOPHBIM BEJINYMHAM;
INPUMEHATh BEKTOPBI M JIEWCTBUA
HaJl  HUMH IpU  PELICHHUH
F€OMETPUYECKHUX 3a/1a4

10 | KoopaunaTel BekTOpa 2 | O0bsicHaTh u wumOCTpUpoBaTh | 1,35
IIpocreiimue 3a1auu B 2 | TIOHATHA IPAMOYTOTBHOMU
KOOP/IMHATAX CHUCTEMBbl KOOPJHMHAT, KOOPJWHAT
VpaBHeHHst OKpYKHOCTH 1 | 3 | TOYKH M KOOPJIMHAT ~ BEKTOPA;
Merox npsMoii BBIBOJUTHL U HCMOJB30BaTh IMpHU
KoOpHHAT Peenme 3anaq pelieHnu 3a1a4 hopmyIibl
KOOPJAWHAT CEepeAuHBI OTpe3Ka,
Kontponbras pabora Ne 1| 1 JUIMHBI ~ BEKTOPa,  PACCTOSHUS
MEXK Ty JBYMSI TOYKaAMH,
ypaBHEHUS OKPY>KHOCTH u
IPSAMOW
11 | Cunyc, kocunyc, Tanresc, |3 | @opmyIupoBaTh u|l 26,7
KOTaHTeHC yriia WUTIOCTPUPOBATh  OTPECIICHHUS
CoOTHOIIEHUST MEXIY 4 | cuHyca, KOCHUHYyCa, TaHI€HCa H
CTOPOHAMU U yTJIaMH koTanrenca yriios ot 0 mo 180°;
TPEYroJibHUKA BBIBOJUTH OCHOBHOE
CkanspHOe IPOU3BecHUE | 2 | TPUTOHOMETPUYECKOE TOXKIAECTBO
BEKTOPOB U (dopmyIbl IPUBEICHMUS;
Perienue 3aJa4 1 q)OpMYJII/IpOBaTb U JO0Ka3bIBAThH
KOHTpOJ'II)HaH pa60Ta Ne2 |1 TECOPEMBI CHHYCOB U KOCHHYCOB,
CooTHoleHH OPUMEHATh HX TMPU  PEHICHUH
S MEXKTY TPEYrOoJbHUKOB; OOBSCHATH, Kak
CTOpOHAMH U UCIIONBb3YIOTCS
yriamu TPUTOHOMETpUYECKHe (POpPMYIHI B
TpPEYTrOJIbHUKA U3MEpUTEIbHBIX  paboTax  Ha
. CkansipHoe MECTHOCTHU; dbopMynrpoBaTh
MIPOU3BEICHU OTpeIeIICHHs yria MEXY
€ BEeKTOpPOB BEKTOpaMH u CKAJIIPHOTO
MPOU3BEICHUS BEKTOPOB;

BBIBOJIUTH (OPMYITYy CKaJSIPHOTO
MIPOM3BEACHUS Yepe3 KOOPIUHATHI
BEKTOPOB;  (OPMYJIUPOBATh W
000OCHOBBIBaTh yTBEPKICHUE O

CBOMCTBax CKaJIAPHOTO
IIPOU3BEICHHUS; HCMOJI30BaTh
CKaJISIpHOE IIPOU3BENCHUE

BEKTOPOB IPU PEIICHUH 3a]a4
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JlnmHa
OKPYKHOCTH
Y IJIOIIA]Ib

Kpyra

12

IIpaBunbHbIE
MHOT'OYT'OJIbHUKHU

JImuHa OKpY>KHOCTH U
IJI0IAab Kpyra

Penrenue 3amau

w

Kontponbsnas padora Ne 3

[

DopmynUpoOBaTh ONPEICIICHUE
IIPaBUJIBHOIO MHOTOYTOJIbHUKA;
dbopMynUpOBaTh U I0KA3bIBATH
TEOpEMBI 00 OKPY>KHOCTSIX,
OIMCAaHHOM OKOJIO IIPaBUJILHOTO
MHOT'OYI'OJIbHUKA U BIIMCAaHHOM B
HEr0; BBIBOJMTH U UCITOJIB30BATh
(bopMyIbl 1Sl BBIYUCICHUS
IUJIOIAIN MPABUIIBHOTO
MHOT'OYTI'OJIbHUKA, €r0 CTOPOHBI U
paanyca BOMCAaHHOM OKPYKHOCTH;
pemarh 3a1a4i Ha IOCTPOEHUE
IIPaBUJIbHBIX MHOTOYTOJIbHUKOB;
OOBSACHSTH MOHATUS JITTUHBI
OKPYKHOCTH U IUIOLIAJU KPyTa;
BBIBOJIUTH (DOPMYIIBI 1J151
BBIYMCIICHUS JJIMHBI OKPYKHOCTHU
Y JUIMHBI IyTH, IUIOIIaAN Kpyra u
IJIOIIAIA KPYTOBOT'O CEKTOPA;
IPUMEHSTH 3TH POPMYIIBI IPU
pelIeHnu 3aaa4

7,4,5

JIBH>KEHMS

[lonsitue JABUXKCHUA

w

[TapannenbHbIN IEPEHOC U
IOBOPOT

w

Pemenue 3agau

|

KonrponbHnas pa6ora Ne 4

OOBSICHATH, 9TO TaKoe
0TOOpaKEeHHUE MIIOCKOCTH

Ha ce0s W B KakOoM cllydyae OHO
Ha3bIBaeTCA TIBUKEHUEM
IUIOCKOCTH; OOBACHSTH, YTO TaKOE
oceBast

CUMMETpHS, [ICHTpaIbHas
CHUMMETpPUS, apaJICIbHBIN
NEPEHOC U TTOBOPOT;
000CHOBBIBATh, YTO OTH
0TOOpaXKeHUs IUIOCKOCTH Ha ce0s
SIBIITIOTCS IBMOKCHUSIMU;
O0O0BSCHATH, KAKOBA CBS3b MEXKITY
JBUKEHUSIMU U HAJIOKEHUSIMU;
WJUTIOCTPUPOBATH OCHOBHBIE BUIBI
JIBMOKCHHUM, B TOM YHCJIC C
MTOMOIIBI0 KOMITBIOTEPHBIX
IPOrpaMm

1,2,3,5

HavansHurie
CBECHUS U3
CTEpEOMETPH
u

MHOrorpaHHUKHN

Tena n MOBEPXHOCTH
BpalllCHUs

B

OOBSCHATD, qTo TaKoe
MHOT'OTpaHHUK, €r0 rpaHu, peopa,
BEpUIMHBI, JUAroHad, KaKou
MHOT'OTPaHHUK Ha3bIBACTCS
BBIMTYKJIBIM, YTO TaKO€ N-yrojbHas
npu3sMa, €€ OCHOBaHMs, OOKOBbIE
rpaHu U OOKOBbIE pEOpa, Kakas
npu3Ma Ha3bIBaCTCA NPSIMON W

4.6,7
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Kakasi — HaKJIOHHOM, YTO TakKoe
BBICOTA MPU3MBbI, Kakas Mpu3Ma
HA3bIBACTCS MapaslIeNICUIeI0M U
KaKoMu rapaJeenuIe
Ha3bIBACTCS MPSIMOYTOJbHBIM;
dbopmynupoBaTh U 00OCHOBBIBATH
YTBEPKICHUSA 0 CBOWCTBE
JTUaroHaneil napajwienenurnena u
0 KBaJparte JUaroHaJIu
IPSIMOYT OJILHOTO

napasieenuneaa; OOBSICHSATD,
YTO Takoe 00bEM MHOTOTPAHHUKA,;
BBIBOJUTH (C MOMOIIBIO TTPUHITUTIA
Kaansepu) dopmyny o0bnEMa
PSIMOYTOJILHOTO

napasuiesienurnea; OOBSICHSITB,
KaKOW MHOTOTPAaHHUK Ha3bIBACTCS
IAPaMUI0M, 4yTO TaKoe
OCHOBaHHWE, BeEpIlIWHA, OOKOBBIC
rpaHu, O0KoBbIe pEOpa M BBICOTA
nUpaMuJibl, Kakas  THUpaMuja
HA3bIBAETCS  MPaBUIBHOM, UTO
Takoe  arnodema  MPaBUIBHOM
NUpaMUIbl, TPUBOJIUTE (opmyy
00béMa mMHpaMHUABI, OOBICHATH,
Kakoe TEJO Ha3bIBaETCA
WIMHIPOM, YTO TaKOE €ro OcCh,
BBICOTA, OCHOBAaHUS, PaJaUYC,

OokoBas MTOBEPXHOCTD,
obpasyrorniue, pa3BépTka OOKOBOH
TIOBEPXHOCTH, KaKUMH

dbopmynaMu BBIpaXarTcs O0BEM
1 TIJI0IAIb OOKOBOM IMTOBEPXHOCTH
MAIUHAPA; OOBICHATH, KaKoe
TEJO0 Ha3bIBACTCSI KOHYCOM, 4YTO

TaKoe ero 0Cb, BBICOTA,
OCHOBaHMUE, OoKoBas
TTOBEPXHOCTh, obpazyromue,

pa3BépTKa OOKOBOU MOBEPXHOCTH,
KakuMu (popMysiaMu BBIPAXKAIOTCS
00bEM  KOHyca H  IUIOMIAJb
OOKOBOI MOBEPXHOCTH;
OOBSACHATH, Kakas TOBEPXHOCTh
Ha3bIBaeTCsl chepol U Kakoe Tejo
HA3BIBACTCS IIAPOM, UYTO TaKOE
panuyc u nuametp chepsl (apa),
KakuMu (popMysiaMu BBIPAKAIOTCS
00bEM Iapa W MIomaab chepsl;
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n3o0paxaTh M pacro3HaBaTh Ha

pUCYHKAX pU3MYy,
napajuiesienumne, nUpaMuy,
HWIUHIP, KOHYC, 11ap

06 akcuomax | 2 1,38

TJIAHUMETPUH

[ToBTOopenue. |9 1,2

Pemenne

3aj1a4

K.p

COI''TACOBAHO

[TpoTokon 3aceaHust METOIUYECKOrO
00beTMHEHHS YIUTEIICH eCTECTBEHHOTO
mukiaa MBOYCOIII Ne 33

or _ 31.08.2020 roma Ne 1

I0.E. KonoBanosa
nojnuck pykosoaurens MO @.1.0.

COI'JTACOBAHO

3amecturens qupekTopa o YBP

H.E.Yammna
MO/IITUCh d.1.0.

roga
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