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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA
«MATEMATHKA 10-11 KJIACC»

IInanupyeMble mpeaMeTHbIe pe3yJbTAaThl OCBOCHHS NpPOrpaMMbl MO ajredpe M Havdajiam
aHaJM3a

JINMYHOCTHBIE:
-c(OpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIEHUS K YUEHUIO, TOTOBHOCTH U CLIOCOOHOCTH
00yJaromuXxcsi K CaMOPa3BUTHIO U CaMOOOPa30BAaHUIO HA OCHOBE MOTUBAIIMHU K O0YUEHUIO U
MMO3HAHMIO, BEIOOPY JanbHEHIIIEro o0pa3oBanus Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuii u
npodecCHOHABHBIX MPEANOYTEHUI, OCO3HAHHOMY ITOCTPOCHHIO MHIWBHTyaTbHOM
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMUMBBIX [T03HABATEIbHBIX HHTEPECOB;
-c(hopMUPOBAHHOCTH LIETTOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHKU;
- chopMHpPOBAaHHOCTH KOMMYHUKATHBHOW KOMIETCHTHOCTH B OOIICHUU U COTPYAHHYECTBE
CO CBEPCTHHKAMHU, CTApIIMMU U MIIAJIINMH, B 00pa30BaTebHO, 00IIECTBEHHO MOJIE3HOMH,
yueOHO-HCCIIeJOBATENbCKOM, TBOPUYECKOM M JPYTUX BUJAX JEATEIbHOCTH;
- YMEHHE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOU MBICIH B YCTHOM U MUCHMEHHOU peun,
MMOHUMATh CMBICIT TOCTABIICHHOMW 33/1a4M, BEICTPAUBATh apTyMEHTAIUIO, TPUBOIUTH IIPUMEPHI
KOHTPIIPUMEDHI;
- IPE/ICTaBIICHUE O MATEMAaTUYECKON HayKe Kak cepe 4eIoBeuecKoi AeaTeIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JJIs Pa3BUTHS [IUBIIN3ALINH;
- KPUTUYHOCTH MBIIIUICHHUS, YMEHUE PACIIO3HABATh JTOTHYECKH HEKOPPEKTHEIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;
- KpeaTUBHOCTH MBIIICHUS, HHUIIMATHBA, HAXOAUYUBOCTh, aKTUBHOCTh TIPU PELICHUN
anredpandecKux 3aad;
- YMEHHE KOHTPOIUPOBATH MPOIECC U PE3yJbTaT YIeOHON MaTeMaTHIecKoi
NesITeNIbHOCTH;
- CITIOCOOHOCTH K SMOIMOHATHHOMY BOCIIPHUATHIO MATEMAaTUYECKUX 00BEKTOB, 3a/1a4,
pELIECHU, pacCyKICHHIA.
METAIIPE/IMETHBIE
Perynstuubie YV /:
OOyuaroruecs Hay4daTcs:
—ONpPENeNsTh Leb IeATEIbHOCTH Ha YPOKE C IOMOIIBIO YUUTENS U CAMOCTOSTEIHHO;
—YYHUTBCSI COBMECTHO C yUHUTEIEM OOHAPYKUBaTh U (OPMYITUPOBATH YIECOHYIO TIPOOIEMY;
—YYUTHCS TUTAHUPOBATH YIEOHYIO IEATEIHHOCTh Ha YPOKE;
—BBICKa3bIBATh CBOIO BEPCHIO, MBITATHCS MPEATIAraTh Cocod €€ mpoBepKu (Ha OCHOBE
MIPOIYKTUBHBIX 33JIaHU B YUCOHUKE);
—paboTas 10 IpeJI0KEHHOMY IUIaHy, UCIIOJIb30BaTh HEOOXOJMMBIE cpelcTBa (yueOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);
—ONpPENENSITh YCIEIIHOCTh BHIITOJIHEHUSI CBOETO 3a/1aHUs B JUAJIOTE C YUUTEIIEM.
Ilo3naBarenpabIeY Y /I :
OO6yuarommuecs Hay4yaTcs:
—OpHUEHTHUPOBATbCS B CBOGH CHCTEME 3HAHUWU: MIOHMMATh, YTO HYXXHA JIOTIOJHUTEIbHAS
uH(popManys (3HaHUs) IS pelIeHus y9eOHOM 3a/1a4ul B OMH IIaT;
—JIeNnath MpeBapUTeNIbHbIN 0TOOP UCTOYHUKOB HH(OPMAaLIUU AJIs peleHusl yaeOHOH 3a1auu;
—00BIBaTh HOBBIC 3HAHHS: HAXOAUTh HEOOXOIUMYIO MH(OpMAIMIO, KaKk B y4eOHUKE, TaK U B
MPEJIOKEHHBIX YIUTEIIEM CIIOBApSIX, CIPABOYHUKAX U MHTEPHET-pecypcax;
—I10OBIBaTh HOBBIC 3HAHUS: U3BJIEKATh MHPOPMAIIHUIO, TIPEICTABICHHYIO B pa3HBIX (hopmax (TEKCT,
Tabiuia, cxema, HILTIOCTPalus U Jp.);
nepepabaTbIBaTh MOTYYEHHYI0 MH(OpMAaLMIO: HAa0MI0AaTh U JIeJaTh CaMOCTOSATEIbHBIE BBIBOIBI.
CpenctBoM (GopMHUpOBaHUS MMO3HABATEIHHBIX JICHCTBHUI CIY’)KUT YUEOHBIN MaTepuan U 3aJlaHus
y4deOHHKa, 00ECIIEYNBAIOIINE ITEPBYIO JTUHUIO PA3BUTHUS - YMEHHUE OOBSICHATH MHP.




Kommynukatusnsie YV /1:
OOyuaromuecs Hay4JaTcs:

—JIOHOCUTH CBOIO TMO3ULIMIO 10 APYTUX: OPOPMIIATH CBOIO MBICIIh B YCTHON M NMHUCBMEHHOM peuyu

(Ha ypOBHE MPEJIOKESHUSI HJIH HEOOJIBIIIOTO TEKCTA);

—CJIylIaTh ¥ [IOHUMATh pe4b APYIUX;

—BBIPA3UTEIILHO YUTATh U MEPECKa3bIBaTh TEKCT;

—BCTYIaTh B Oecely Ha YPOKE U B KU3HU;

—COBMCCTHO JOTOBAapUBATHCA O IMpaBUJIaAX O6H_IGHI/I}I U IIOBCACHUS B IIIKOJIC U CIICA0OBATh UM,
—YUYUTHCS BBIMOIHATD PA3IUYHbIC POJIM B Tpymnne (JIaepa, UCTIOTHUTENS, KPUTHKA).

CpenctBoM (opMHupoBaHUSI KOMMYHUKATHBHBIX JIEHCTBUN CIIy)aT TEXHOJOTUS MPOOJIEMHOTO
muanora (moOyXJaIuid W TOMBOMSIIUNA JHUANOr), TEXHOJOTHS MPOJAYKTUBHOTO YTCHHS U

OopraHu3aiys padoThl B MaJIbIX TPYIIIaX.

I[NPEAMETHBIE:

- yMeHHue paboTaTh C MaTEMaTUYECKHM TEKCTOM (CTPYKTYpHUpOBaHHE, H3BJICUCHHE
HE00X0MMOM HH(POPMAIINH ), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIIH B YCTHOU H
MUCHbMEHHOM peyH, MPUMEHSSI MATEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, HCIIOJIb30BaTh
pa3IUYHBIC SI3bIKM MAaTEeMAaTHKH (CIIOBECHBIN, CHMBOJIMYECKUH, Tpaduaeckuii), 000CHOBBIBATH
CYXKJIEHUS, TPOBOJIUTH KIIACCH(PHUKAIIHIO, JOKA3bIBATh MAaTEMAaTHUECKHUE YTBEPKACHNUS;

- BIIaZieHre 0a30BbIM MOHATHITHBIM alapaToM: UMETh MIPe/ICTaBICHHUE O YUCIIe, BIaIeHHe
CHMBOJIBHBIM SI3BIKOM aJIreOphbl, 3HAHHE JIEMEHTAPHBIX (DYHKIIMOHABHBIX 3aBUCUMOCTEH,
(dbopMHpOBaHKE MPEACTABICHUHN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O
Pa3IMYHBIX CITOCO0aX UX U3yUEHHUsI, 00 OCOOCHHOCTSIX BBIBOJIOB M TIPOTHO30B, HOCSIIIUX
BEPOSITHOCTHBINA XapakTep;

- YMEHHE BBIMOJIHATD alnredpandeckue npeoOpazoBaHus palluOHAIBHBIX BRIPAXKEHUMH,
MPUMEHSATH UX JUIS PelIeHHUs y4eOHbIX MaTeMaTHUECKUX 3aJ1ay U 3a/1a4, BOSHUKAIOIINX B
CMEXKHBIX YU€OHBIX IIPEeIMETAX;

- YMEHHE MOJIb30BaThCS MATEMATUYECKUMHU (POPMYIIaMH U CAMOCTOSITEIILHO COCTABIISATh
(GbopMyIIbl 3aBUCUMOCTEN MEX/1y BEIMYMHAMH Ha OCHOBE 0000IIEHHS YaCTHBIX CIIy4aeB U
HKCHEPUMEHTA;

- YMEHHE peliaTh JUHEHHbIE U KBaJpaTHbIe YPaBHEHHUS U HEPABEHCTBA, a TAKXKe
MPUBOAMMBIEC K HUM YpaBHEHUS, HEPAaBEHCTBA, CUCTEMBI; IPUMEHATH rpaduiyeckue
MIpe/ICTaBICHUS JIJIsl PELICHUS U UCCIIEIOBaHMS YPAaBHEHH, HEPABEHCTB, CUCTEM; IPUMEHSTh
MIOJTyYCHHbIE YMEHUS JIJIsl pEIICHUs 3a/1a4 U3 MAaTEeMaTHKHU, CMEXHBIX IPEAMETOB, IPAKTUKH;
- OBJIaJIEHUE CUCTEMOM (YHKIIMOHATIbHBIX MOHATUHN, (YHKIIMOHATBHBIM S3bIKOM U
CHMBOJIMKOH, YMEHHE CTPOUTH TpadpuKu (QyHKIIHIA, ONMCHIBATh UX CBOMCTBA, UCIIOJIb30BATh
GbyHKIIMOHATBHO-TpadUuecKue MPeCTaBICHUS 11 OMUCAHMS U aHAJIM3a MaTEMaTHYECKHX 3a]a4
U PEAJIbHBIX 3aBUCUMOCTEH;

- OBJIaJIEHUE OCHOBHBIMH CITIOCOOaMHU MPEACTABICHUS U aHANIN3a CTATUCTUYECKUX JTAHHBIX;
YMEHHUE pelIaTh 33a4i Ha HaXOXKJACHNE YaCTOTHl M BEPOATHOCTH CIyYalHBIX COOBITHIA;

- YMEHHE NPUMEHSATH U3YUEHHBIE MTOHATHS, PE3yJIbTaThl U METO/IBI IIPH PEIICHUH 33]a4 U3
Pa3NIUYHBIX Pa3/IeioB Kypca, B TOM YHCIIE 33ja4, He CBOJSIINXCS K HEOCPEICTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

YYAILHUKNCSI HAYYUTCH:

- HaXOJUTHb 3HAYCHHA TPUTOHOMETPUUCCKHX BBIpﬂ)KCHHfI; IIOJIB30BaThCA OHCHKOﬁ n HpPIKPII[KOfI

IIPU MPAKTUYECKUX pacueTax;

- TPOBOJUTH IO HU3BECTHBIM (opMyllaM M MpaBuUjaM NIpeoOpa3oBaHUs TPUTOHOMETPHUUECKHUX

BbIp)KEHUH, OYKBEHHBIX BBIPAKCHUH.

- BBIYHCIATH 3HAYCHHUSA YHCIOBBIX H 6YKB6HHI)IX BI)Ipa)KeHI/II\/'I, OCYHICCTBJIAA HCO6XOILI/IMI)IC

MOJICTAHOBKH M NPe0Opa30BaHuUs;

-HCII0JIb30BaTh HpI/IO6peTCHHBIe 3HaHUA U YMCHUA B HpaKTquCKOﬁ JCATCIIBHOCTH U HOBCGI[HCBHOﬁ

KHU3HU OJI:



- IPAaKTHYECKUX pacdeToB Mo (GopMmyiaM, BKIIOYas GOPMYIIBI, COJEPKAIINE TPUTOHOMETPHUUCCKIE
GyHKIMK, WCIONB3YS TpU HEOOXOAWMOCTH CIPAaBOYHBIE MaTepHaibl W  IPOCTEUIIHe
BBIYHCIIUTENIFHBIC YCTPOICTBA.

- OTIpeNeNATh 3HAUCHUS] TPUTOHOMETPUUYECKUX (PYHKIUI MO 3HAYEHHUIO apryMEHTa MPH Pa3InYHbIX
croco0ax 3amaHus QyHKIINH;

- CTPOUTH I'pauKu TPUTOHOMETPUUECKUX (DYHKITHIA;

- CTpOUTH IpadMKH, ONHUCHIBATh MO TpaduKy W B MPOCTEHIINX CIy4asx Mo (popMmylie MOBEJACHUE U
cBOMCTBa (PYHKIMI, HAXOAUTH MO rpaduKy PyHKINN HAUOOJIbIINE U HAMMEHBIIINE 3HAYCHUS;

- perraTh TPUrOHOMETPHYECKHE YPaBHEHHUS, HCIIONIB3Ys CBOMCTBa QYHKINH U UX TpaduKy;
-HCIIOIb30BaTh MPUOOPETCHHBIC 3HAHNS U YMEHHUS B PAKTHUECKOM JEATEILHOCTH U TIOBCEJHEBHON
KHU3HH IS

- ONMCAaHMS C MOMOIIBIO (YHKIMH pa3NUYHBIX 3aBHCHMOCTEH, MPEACTABICHUS UX TpadUUECKH,
UHTEpIpeTaluu rpaduKoB;

- BBIYHCIIATH TIPONU3BOIHBIC AIEMEHTapHBIX (DYHKIIUI, UCTIONB3Ys CIIPABOYHBIE MATEPHAIIBI;

- UCCIenoBaTh B MPOCTEHINNX ciaydasx (PYHKIMM Ha MOHOTOHHOCTb, HAXOOUTh HAMOOJbIINE U
HaMMEHBIINE 3HAYCHNS (QYHKIHMH, CTPOUTH rpadMIKM MHOTOWICHOB M MPOCTEHIINX palOHATBHBIX
(GyHKIMH C UCIIOIB30BAHMEM allllapaTa MaTeMaTUYeCcKOro aHaIu3a;

-HCIOJIb30BaTh MPUOOPETCHHBIC 3HAHNS U YMEHHUS B PAKTHUECKOM JEATEILHOCTH U TIOBCEJHEBHON
KU3HH IS

- pemieHnsl NPUKIAJHBIX 33734, B TOM YHCIIE COLMAIBHO — SKOHOMHUYECKHMX W (DU3MUECKHX, HA
HanOoJIbIIIee M HAUMEHbIIIEEe 3HAYCHUS, Ha TPOXOXKICHHE CKOPOCTH M YCKOPEHHUS.

- penaTth TPUrOHOMETPUYECKHE YPaBHEHHS U HEPABEHCTBA;

- UCTIOJIB30BATh JJIsl MPUOJIMKEHHOTO PELICHUs] yPaBHEHU 1 HEPABEHCTB rpaduuecKuii METO/.

yYaIIUiicA MOJIYYUT BO3MOKHOCTh:
HAYYHMTbHCS peliaTh CJeAyolie ;KU3HEHHO-NPAKTHYeCKHe 3a1a4u:
e  CaMOCTOATEIHHO MPHOOPETATh M MPUMEHSTH 3HAHUS B PA3IMYHBIX CUTYAIIHSIX;
e paboTaTh B Irpymnmax;
e ApPryMEHTUPOBATh U OTCTAMBATh CBOIO TOUKY 3PEHUS;
e yMETh CIYyHIAaTh IPYTUX; U3BIEKATh y4eOHYIO HHPOPMAILINIO HA OCHOBE COMIOCTABUTEIHHOTO
aHajn3a 00ObEKTOB;
MOJTb30BAThCSl TMPEIMETHBIM yKa3aTeJleM OJHIUKIONEANA W CIPABOYHHKOB JUISI HAXOXKICHUS
uHpOopMaLuu.

Ilnanupyembie npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS NIPOrPaAMMBI 110 TeOMeTPHH

JINYHOCTHBIE:

-c(hopMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BHTHUS
HAayYKH; KPUTUIHOCTb MBIIUJICHHA, YMCHUC PACTIO3HABATH JIOTHYCCKU HCKOPPCKTHBIC BbICKA3bIBAHM,
OTJIMYATh THIOTE3Y OT (aKTa,

- TOTOBHOCTh U CHOCO6HOCTB BECTU Juajor ¢ OpyruMu JIOAbMHU, OOCTUIaTb B HCM
B3aMMOIIOHIUMAaHUSI, HAXOAUTH OOIINE IIETTN U COTPYIHUYATH ISl HX JIOCTHKCHUS;

-HAaBBIKM COTPYAHHUYCCTBA CO CBCPCTHUKAMH, JACTbMU MJIAAIICTO BO3pacCTa, B3POCIBIMA B
0011e00pa3oBaTebHON, OOINECTBEHHO TOJE3HOW, Y4YeOHO-MCCIIeNOBATENbCKOM, MPOEKTHOW U
IPYIUX BUAAX AEATEIBHOCTH;

-TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE€ CaMOOOpa30BaHUIO, HA MPOTSHKCHUH
BCEH KU3HU; CO3HATEIPHOE OTHOIICHUE K HEMPEPHIBHOMY O0OpPa30BAaHUIO KAK YCIOBHUIO YCIICITHOM
po¢eCCHOHAIBHON U 0OIIECTBEHHOU JIEATETLHOCTH;

-3CTCTHYCCKOC OTHOMICHUC K MHUPY, BKIKOYAA 3ICTCTUKY GBITa, HAaydYHOTO H TCEXHHUYCCKOIO
TBOPYECTBA;

-0CO3HAHHBIA BBIOOP OymyIiei mpodeccur U BO3MOKHOCTh peau3aiii COOCTBEHHBIX YKH3HEHHBIX
MJIaHOB;

METAIIPEAMETHBIE
Perynstusnabie YV /I:



— OMNpENENATH [EeNb ACITEILHOCTH Ha YPOKE ¢ TIOMOIIBIO YUUTEISI U CAMOCTOSITEIBHO;
— YYHUTBCS COBMECTHO C yUHTEJIEM OOHAPYKUBATh U (DOPMYITHPOBATH YICOHYIO TIPOOIEMY;
— YYHTHCS IIAHUPOBATh YUEOHYIO JCITEIBHOCT Ha YPOKE;
— BBICKa3bIBaTh CBOI0 BEPCHIO, TBITATHCS TpEIarath crnocod e€ mpoBepKH (Ha OCHOBE MPOAYKTUBHBIX
3a/IaHnii B y9eOHUKE);
— paboTas Mo TpPEeIIoKEHHOMY IUIaHy, MCIOJIB30BaTh HEOOXOAUMBIC CpeacTBa (yIeOHWK, KOMITBIOTED U
WHCTPYMEHTHI);
— OMpENENATH YCIENIHOCTh BHITIOJHEHUS CBOETO 3aJ[aHUS B JIMAJIOTE C YIUTEIIEM.
CpenctBoM (popMUpOBaHUS PETYIATHBHBIX JEHCTBUH CIy)KaT TEXHOJOTHS IMPOOJEMHOrO Juaiora Ha
JTare U3ydeHUs HOBOTO MaTepuaia U TEXHOJIOTUS OICHUBAHUS 00Pa30BaTEIbHBIX JOCTIKEHUH (Y4eOHBIX
YCIIEXOB).
Ilo3unaBarenwueie YY /I
— OpHCHTHUPOBATHCS B CBOCH CHCTEME 3HAHUWI: MMOHWMATh, YTO HYXHA JOTOJHUTENbHAs WH(POpPMAIUSI
(3HaHUA) A1 penieHus yaeOHOM 3a1a4u B OJUH IIIar;
— JIenaTh NpeBaPUTENBHBIA OTOOP UCTOYHUKOB MH(OpMAIIHHU TS pelieHns] YIeOHOH 3a1a4u;
— J00bIBaTh HOBBIC 3HAHUS: HAXOJIUTh HEOOXOAMMYIO WHGPOpPMAIUIO, KaKk B y4eOHUKE, TaK W B
MPEIOKEHHBIX YUUTENIEM CIIOBapsX, CIIPABOYHUKAX U HHTEPHET-pecypcax;
— JnoObIBaTh HOBBIC 3HAHHS: W3BJICKATh HWH(POPMAIWIO, MPEICTABICHHYH B pPa3HBIX (opMmax (TEKCT,
TabyuIa, cxemMa, WLTIOCTPALUS U 1Ip. );
nepepabaThIBaTh MOMYYSHHYIO HHGOPMAITUIO: HAOIIOIATE U JIENaTh CAMOCTOSTEIBHEIC BRIBOJIBI.
CpenctoM (GopMHUPOBAHHS TTO3HABATEIBHBIX JCHCTBHI CITYKUT yIeOHBIM MaTepual W 3aaHusl yIcOHHKA,
o0ecrneunBaronye MepByo JUHUIO PA3BUTHUS - YMEHUE OOBICHITH MUD.
Kommynukatusnbie YV /1:
— JIOHOCHTH CBOIO TIO3UIIHIO JIO IPYTHX: OPOPMIISTH CBOIO MBICIIb B YCTHOU W MUCHMEHHON
peun (Ha ypOBHE MPEII0KCHUS WIH HEOOIBIIOT0 TEKCTA);
— CJIyIIaTh ¥ MIOHUMATh PEUb JAPYTHUX;
— BBIPA3UTENBHO YNTATh U NIEPECKA3BIBATH TEKCT;
BCTyIAaTh B Oecey Ha YPOKE U B JKU3HU;
— COBMECTHO JIOTOBapUBAThLCS O NpaBUiIaX OOIICHUS U MIOBEACHHS B IIIKOJIE U CIIEIOBATH UM;
YYUTHCS BBIOJHATE PAa3JIMYHBIC POJIU B TpyIIe (JIUIepa, UCTIOTHUTEINS, KPUTHKA).
— TIPEAMETHBIMMU pe3ynbraTaMu 0CBOCHUS JAHHOTO Kypca SIBJISIOTCS:
OmnepupoBath Ha 6a30BOM YPOBHE MOHITHSAMU: TOUKA, MPSMasi, INIOCKOCTh B IPOCTPAHCTBE,
MApaJUIENBHOCTD U MEPIEHAUKYISAPHOCTD MPSIMBIX U INIOCKOCTEN;
pacrno3HaBaTh OCHOBHBIC BUJIbI MHOTOTPAHHUKOB (MpH3Ma, MUPaMHJIa, TPSIMOYTOJIbHBIN
napajuieNienumnesn, Kyo);
n300pakaTh U3ydaembie (GUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIC) IIOCKUE YEPTEIKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY,
cOOKy, CHU3Y;
M3BJIEKATh HH()OPMAIIUIO O TIPOCTPAHCTBEHHBIX T€OMETPUIECKIX (PUTypax, MPEICTaBICHHYIO Ha
yepTekax U PUCYHKAX;
MPUMEHSITH TeopeMy [Iudaropa nmpu BEIYHCICHUH SJIEMEHTOB CTEPEOMETPUUECKUX PUTYD;
HaxOJUTh IUIONIA/IA TTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C TIPUMEHEHUEM (HOPMYT;
HAXOJUTh IUIOMIAAN MMOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C TIPUMEHEHUEM (HOpMYIL.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

COOTHOCHUTBH aOCTPaKTHBIE TEOMETPUUYECKUE MOHITUS U (DAKTHI C pEAIbHBIMU JKU3HEHHBIMU
00BEKTaMU U CUTYAIHSIMU;

HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD [Tl pEIICHUs TUITOBBIX 3a7a4
MPAKTUIECKOTO COJICPIKAHMUS,

COOTHOCHUTb IUIOIIA/IM TOBEPXHOCTEH TeNl OJJMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;

OILIEHUBATh (HOPMY MPABUILHOTO MHOTOTPAHHUKA MTOCIIE CIHIIOB, CPE30B U T.I1. (OMPEIeISITh
KOJIMYECTBO BEpUINH, peOep U rpaHell MoJy4YeHHBIX MHOTOTPAHHUKOB)

Onepuposams NOHAMUAMU. MOYKA, NPAMAZ, NIOCKOCHb 8 NPOCMPAHCIEE, NAPATLETbHOCHb U
NepneHOUKYIAPHOCHb NPAMBIX U NIOCKOCEN,



npuUMeHsimb O0Jisl peleHuss 3a0ay 2eomempuieckue hakmol, eciu yci08us NPUMeHeHUsl 3A0aHbl 8
sA6HOUL hopme;

pewams 3a0ayu Ha HAX0HCOeHUe 2e0MeMPULeCKUX BeIUYUH N0 00PaA3YaAM UL AICOPUMMAM,
denamu (8bIHOCHbIE) NIOCKUE YePMEHCU U3 PUCYHKOB 00BEMHBIX (ueyp, 8 MOoM Yucie pucosams U0
c8epxy, cOOKy, Cmpoums ceyenuss MHO202PAHHUKOB,

U361eKamsv, UHMEPNPEMUPO8ams U nPeodopazoevl8ams UHGOPMAYUIO 0 2eoMempUYecKux Queypax,
NPeOCmAsIeHHYI0 HA YEPMeHCcax,

NPUMEHAMb 2eoMempuyeckue paxmol 08 peuleHus 3a0ay, 8 Mmom yucie npeononazaruux
HeCKONILKO UWA208 peuleHUs,

ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCMEe;

Gopmynuposams ceolicmea u NPU3HaKu Quayp;

00KA3b16AMb 20MEMPULECKUE VINBEPHCOCHUSL,

gnadems CMaHOApPMHOU Kiaccupurayuell npoCmpancmeeHHulx Quayp (nupamuosl, npusmol,
napanienenuneowl),

HAaxoo0ums NA0Waou HOBEPXHOCMeEL 2e0OMempULeCcKUx mei ¢ npuMeHeHuem Gopmyi;

BLIUUCTIAMb PACCIOSAHUSA U Y2llbl 8 NPOCPAHCIEE.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

UCNOIL3068AMb CEOUCMEA 2EOMEMPUYECKUX Queyp OJis peuienus 3a0ay NPAKmuyecKoeo xapakxmepa
u 3a0ay uz opyeux obaacmeri 3HaHUll

Bekmopbt u koopounamut 6 npocmpancmee

OmnepupoBatb Ha 0a30BOM YPOBHE HIOHSATHEM 8eKMOP, MOOYIb 6EKMOPA, PABEHCNEO 8EKMOPO8, V2Oil
MedAHCOY BEKMOPAMU, CKAIAPHOE NPOU3BeOeHUe BeKMOPO8, KOLIUHEeAPHbLE 6EKMOPbI 8
npocmpancmse;

Hcemopus mamemamuku

OnuceiBaTh OT/EIHHBIC BHIIAIONIUECS PE3YIbTAThI, IOJYYCHHBIE B X0/I€ Pa3BUTHSI MAaTEMATUKH KaK
HAYKH;

3HATH MIPUMEPHI MATEMATUIECKIX OTKPBITHI U X aBTOPOB B CBSI3H C OTEUECTBEHHOW U BCEMUPHOU
HUCTOPUEH;

MOHUMATh POJIb MATEMATUKU B pa3BUTUHU Poccuu

IIpeocmasnsims 6K1A0 BbIOAIOWUXCI MAMEMANUKOS 8 PA3GUIMUE MAMEMAMUKY U UHBIX HAYYHBIX
obnacmeii;

NOHUMAMb pob Mamemamukuy ¢ pazsumuu Poccuu

Memoowvt mamemamuku

[TpuMeHsTh U3BECTHBIC METO/IBI IIPH PEIICHUH CTAHIAPTHBIX MaTEMATHYCCKHX 337134,

3aMeuaTh M XapaKTeprU30BaTh MAaTEMATUYECKUE 3aKOHOMEPHOCTH B OKPYXKAIOIIEH
JIEHCTBUTEIIFHOCTH,

MPUBOIUTH IPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B IPUPOJIC, B TOM YHCIIE
XapaKTEPU3YIOIINX KPACOTY U COBEPIICHCTBO OKPY)KAIOIIETO MUPA U TIPOU3BEICHUI HCKYCCTBA
Hcnonv3z06ams 0cHOBHbIE MEMOObl 00KA3AMENbCMEA, NPOBOOUMb O0KA3AMENbCMBO U BbINOIHAMb
onpoesepaiceHue;

NPUMEHSAMb OCHOBHbIE MEMOObl PEUEHUSL MAMEMAamUuyeckux 3a0a4;

HA OCHOBEe MAMEeMAMU4ecKuUx 3aKOHOMePHOCmell 8 NPUPoOe Xapakmepuzo8ams Kpacomy u
COBEPULEHCINBO OKPYHCAIOWE20 MUPA U NPOU3BEOEHUL UCKYCCMEA,

NpUMeHsIMb npocmeriuiue RPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTIEMbL
npu pewenuy Mamemamuyeckux 3a0ay



ba3oBrlil ypoBeHb

«ITpo0eMHO-PYHKIIMOHAJIbHBIE Pe3YJIbTAaThI»

Yriy0/1eHHBIH YpOBeHb

«CucreMHO-TeopeTHYeCKHE Pe3yJIbTAThbD)

Pa3 I. BoImyCKHUK HAYy4YHTCH I11. BoInyCKHUK MOJy4YUT I1. BbInyCKHMK HAYYHTCS IV. BbIyCKHHK NOJYYUT
aen BO3MOKHOCTH HAYYMThCS BO3MOKHOCTH HAYYMThCS
JIyist MUCTIONIB30BAHUS B s pazeumust moluwienus, JUIsl yCIENIHOTO NPOIOJKEH st 00pa3oBanust | [l obecneuenust

o | TIOBCETHEBHOM KU3HH 1 UCNONIb306AHUSL 6 NOBCEOHEEHOI 603MOJNCHOCIU YCNEUIHO2O0
5 | oOecrieyeHns BO3ZMOKHOCTH JHCU3HU O CHCHUATILHOCTAM, CBA3AHHBIM C RPOOOIIHCEHUS

£ | yenemnoro npogormkenus HPHUKJIaIHBIM UCIIOJIB30BAHMEM MaTEMATUKH o6pasosanus no

8 | obpa3oBaHus MO CIEMUATLHOCTAM, u obecneuenus 603MONCHOCTIU CReYUanbHOCMAM,

E HE CBA3aHHBIM C IIPHKIIATHBIM YCNeuHo20 npoooiceHUs CBA3ZAHHBIM C

S UCIIOJIb30BAHUEM MATEMATUKH 00pazoeanus no CneyuanbHoOCmsM, ocywecmenenuem HayuHou
g He CEA3AHHbIM C NPUKIAOHBIM T

g UCNONIb306AHUECM MAMEMAMUKU desmenshocmiL 6 obracmit
s MAMEMAMUKU U CMENCHBLX
EJ_ HayK

TpeOoBaHus K pe3yjbTaTam




v

MEeHMbI meopuu MHoOM3}ecme U Mmamemamu4yecKou /s102UKu

OnepupoBatb Ha 0a30BOM ypOBHE
MOHATHAMM: KOHEYHOE
MHO€ECTBO, 3JIEMEHT
MHO’K€CTBA, IIOJMHOXKECTBO,
nepecedeHre u 00beAMHEHNE
MHO3KECTB, YACIIOBbIE
MHO>€ECTBA Ha KOOPJAUHATHON
IIPSIMOM, OTPE30K, UHTEPBAI,;

OIlepUpOBaTh Ha Oa30BOM ypOBHE
HNOHATUSIMU: YTBEPKICHUE,
OTPHULIAHUE YTBEPKICHMUS,
VICTUHHBIE U JIOKHBIE
YTBEPXKACHUS, TPUUNHA,
CJIEICTBHE, YACTHBIN Cllydail
00111ero yTBEepKIACHMUS,
KOHTPIIPUMED;

HaXOAUTh NIEPECCUCHUE U
00beTMHEHNE IBYX MHOXKECTB,

IPEJICTaBICHHBIX rpaduuecku Ha

YUCIIOBOM MPSAMOM;

CTPOUTBH HA YUCIIOBOU MPSAMOM
IIOIMHOKECTBO YUCIOBOTO
MHOX€ECTBA, 3aJJaHHOE
IIPOCTEUILIMMHU YCIIOBUSIMU;

pacro3HaBaTh JOKHBIC
YTBEP)KICHHS, OLTUOKH B

paccyXaeHHsIX, B TOM
YHCJIE C UCTIOIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoti srcuznu u npu
U3yYeHuU Opyaux npeomemos.

—Hefob30BaTh HHCTOBBIE—
MHO>K€CTBA Ha KOOPJUHATHOM

IIPSIMOM JIJIsL OIIUCAHUS PEAIBHBIX

MPOLIECCOB U SIBJICHU;
— HpOBO,Z[I/ITI: JIOTUYCCKUC
PACCYXKICHHUA B CUTYALlUAX

Onepuposams’ nousmusmu:
KOHeUHOe MHOXMCECMB0, dlleMeHm
MHOIICECMBA, NOOMHONMCECMEBO,
nepeceuenue u 006veOuHeHue
MHOIICECNE, YUCTOBbIE
MHOJHCECMBA HA KOOPOUHATHOLL
NPAMOl, OMpe30K, UHMEPBA,
HOLYUHEPBATl, NPOMENCYMOK C
8bIKOJIOMOL MOUKOU, epaduyeckoe
npeocmasieHue MHONCeCma Ha
KOOPOUHAMHOU NJIOCKOCMIU,
onepupo8amv NOHAMUAMIU.:
ymeepoicoenue, OmpuyaHue

YmEepoHcOerUs, UCMUHHbLE U

JLOJICHBLE YMBEPHCOCHUS, NPUYUHA,

creocmeue, YacmHulil Cay4ail

00weeo ymeepoicoerus,

KOHmpnpumep,

—  npogepsimb NPUHAONEHCHOCHIb
eMEHMa MHONCECMBY,

—  HaxoOoumv nepecevenue u
06veOuHeHUe MHOJCECME, 8
MOM Yucie npedcmasieHHbIX
epaghuuecku Ha YUCI0801l
NPAMOU U HA KOOPOUHAMHOLUL
HIOCKOCMU,

—  Npoeooums 0oKazamesbHble
paccysicoenuss 0151 060CHOBAHUS
UCTUHHOCIMU YMEEPIHCOCHULL.

B nosceonesnoti srcuznu u npu
U3yYeHuU Opyaux npeomemos.

—  UCNOJIb3068AMb YUCLOBbIE
MHOMHCECmea Ha KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU
naOCKOCmuU Ok ONUCAHUS
PeanbHbIX NPOYeccos u
AGNeHUl;

—  Npo6oOUmMb 00KA3amebHble
PACCyHCOeHUsL 8 CUMYAYUSIX
HOBCEOHEBHOU JHCUZHU, NPU

CBOBOJHO OTEPHPOBATE’ TOHSTHIMH:
KOHEYHOE MHOKECTBO, 3JIEMEHT
MHO’K€CTBA, IOJMHOKECTBO, IEPECCUECHHUE,
00BbeTMHEHNE U PA3HOCTh MHOXKECTB,
YHCJIOBBIE MHOKECTBA HA KOOPAUHATHON
IIPSIMOM, OTPE30K, HHTEPBAl,
MOJIyMHTEPBAJI, IPOMEXYTOK C BBIKOJIOTON
TOYKOM, rpaduuecKoe MpeaCcTaBICHUE
MHOKECTB Ha KOOPJAMHATHOM IIJIOCKOCTH;
3a/1aBaTh MHO>KECTBA IEPEUNUCICHUEM U
XapaKTEPUCTUYECKUM CBOWCTBOM,;
OIIEpUPOBAThH NOHATHAMHU: YTBEPKACHHE,
OTPULIAHUE YTBEPKICHUS, UICTUHHBIE U
JIO’KHBIE YTBEPKACHHUS, IPUUNHA,
CJIEJICTBUE, YACTHBIN CITydaid 00111ero
YTBEPKACHUS, KOHTPIIPUMED;

IIPOBEPATH IPUHAMIEKHOCTD DJIEMEHTA
MHOXECTBY;

HaXOJUTh NepeceyeHne U 00beIMHEHNE
MHOKECTB, B TOM YHCJI€ IIPEJCTABICHHBIX
rpadu4ecKy Ha YUCIOBOM MPSAMON U Ha
KOOPJAMHATHOM IIOCKOCTH;

IIPOBOJUTH JJOKA3aTEIIbHBIE PACCYKACHUS
U1 000CHOBAHHUSI UCTUHHOCTH
YTBEPKICHUH.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux

npeomemos:

MCIOJIb30BaTh YHCIIOBbIE MHOYKECTBA HA
KOOPJAMHATHOM MPSIMOM U Ha
KOOp,Z[HHB.THOfI IIJIOCKOCTH JJIs1 OITMCaHUus
peaIbHBIX MPOLIECCOB U SIBICHUN;
MMPOBOAUTDH NOKA3ATCIIbHBIC PACCYKIACHUA B
CUTYalUsX TIOBCETHEBHOW XKU3HU, PU
pelenny 3aaa4 U3 APyrux npeaMeToB

Jlocmuoicenue

pe3yibmamos pazoena
1I;

onepupoeambsv NOHAMUeM

onpeoeneHusl,
OCHOBHbIMU BUOAMU
onpeodeneHutl,
OCHOBHbIMU BUOAMU
meopem;

norumams Cyniob

KOCBEHHO20
()OKGS‘ameJZbCWlBa,'

onepupoeamb NOHAMUAMU

CYEMHO20 U
HecYeniHozo
MHOIHCECMBA,

npUMeHsams Mmemoo

Mamemamuyeckoul
UHOYKYUU 0N
npogeodeHus
paccyscoenuii u
00KaA3amenbcms u npu
peutenuu 3a0au.

B noesceornesnou xcusuu u

npu U3yyeHuu opyeux
npeomemos:

ucnoJjib3oeaniob

meopemuKo-
MHOHCECTNBEHHDILI
AZBIK U A3BIK TOSUKU
07151 ONUCAHUS
PeanbHbIX NPOYECcos U
ABGNeHULl, NPU peueHun
3a0au Opyaux y4yeOHvlX
npeomemos




OnepupoBath Ha 6a30BOM ypOBHE
MTOHSATHSIMH: IIEJI0€ YHCJIO,
JIETUMOCTh YHCEII,
O0OBIKHOBEHHAs APOOb,
JEeCSITHYHAs APOOb,
paIMOHAIILHOE YHCIIO,
npuOIMKEHHOE 3HAUCHUE YHCTIa,
4acTh, JIOJIS, OTHOIIEHHUE,
MPOILICHT, MOBBIIIEHUE U
MMOHIKEHHUE Ha 3aaHHOE YKCIIO
MIPOIICHTOB, MACIITa0;

orepupoBaTh Ha 0230BOM YpOBHE
MOHATHUSIMU: JIOTapU(M Uucia,
TPUTOHOMETPUYECKas
OKPYXHOCTb, TpajlycHasi Mepa
yrija, BCJIMYWHA yTJia, 3aJaHHOT'O
TOYKOW Ha TPUTOHOMETPUUYECKOM
OKPY>KHOCTH, CUHYC, KOCUHYC,
TaHT'€HC U KOTaHT€HC YTJIOB,
HMCIOIUX MTPONU3BOJIBHYIO
BCJIIMYHNHY;,

BBITIONHSATH apu(PMETUIECKUE
NEUCTBUS C LICIILIMU U
panvoHaILHBIMHU YHCIIAMU;

BBITIOJTHSTH HECTIOKHBIC
npeoOpa30BaHUsI YHCTOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
CTEMEeHH YHUCell, TU00 KOPHU U3
qucen, 100 JTorapudMbl YUCET;

CpaBHHUBATH pallMOHAJIBHBIC YU CJId
MEXy COOO0M;

OLICHUBATb U CPABHUBATLH C
palMOHATILHBIMU YHCIIAMU
3HAYCHUS L CIIBIX cTenecHel
4yrcell, KOpHEW HaTypalbHOM
CTEMEeHH U3 YHUCEIL, JJorapupMoB
YHcell B IPOCTBIX CIydasix;

n300paXkaTh TOYKAMHU Ha YUCIIOBOM
MTHSIMOU TTernkIe U DATTMOHATEHEIEe

C80600H0 onepuposamv
NOHAMUAMU: YeJloe YUCILO,
0enuUMoCmo yucer,
00bIKHOBEHHAsL OPOOb,
decsamuunas opoos,
PAYUOHATILHOE HUCTILO,
NPUOIUICEHHOE 3HAYEHUE
yucia, 4acmeo, 00JiA,
OmHOWeHUe, NPOYEHM,
No6blleHIUEe U NOHUNCEHUE HA
3a0aHHOe YUCIIO NPOYEHMOS,
macumab,

nPUBOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCMEAMU
oenumMocmu,

onepupo8amv NOHAMUAMIU.:
Jnozapugm uucaa,
MPULOHOMEMPUYECKASL
OKPYIHCHOCMb, PAOUAHHAS U
epadycHas mepa yena, 8eIuiuHa
yena, 3a0aHH020 MOYKOU HA
MPULOHOMEMPULECKOTU
OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Jlo8,
UMEIOUUX NPOU3BOTLHYIO
BEUYUHY, YUCTA e U T,

BbINOIHAMY ApUpMemuiecKue
oeticmeusi, couemas ycmmoie u
RUCbMEHHbLE NPUEMDbL,
npuMeHsis npu HeobX0OUMOCMuU
BbIUUCIUMENbHBIE YCPOUCEA,

HAxXo0umu 3Ha4eHust KOpHsl
HAMYpPanbHOU CMenenu,
cmeneHu ¢ payuoHAIbHbIM
nokasameinem, jo2apugma,
UCNONIL3YA NPU HEOOXO0OUMOCMU
BbIUUCTUMENbHBLE YCIMPOUCMEA,

NOb308AMbCSL OYEHKOU U
APUKUOKOLL NPU NPAKMUYECKUX

CB0060IHO ONIEPUPOBATH MOHATUSAMHU:
HATYpaJIbHOE YMCII0, MHOXKECTBO
HaATypaJIbHBIX YHCEJl, IIeJI0€ YUCIIO,
MHO>KECTBO IIEIBIX YHCEeN, OOBIKHOBEHHAS
Ipo0Bb, AecATUYHAS APOOb, CMEIIaHHOE
YHCII0, PAIlIOHATBFHOE YHCIIO0, MHOKECTBO
palMOHATILHBIX YKCEN, HPPALMOHAIEHOE
YHCII0, KOPEHb CTETICHHU N, JCHCTBUTEIHLHOE
YHCII0, MHOKECTBO JI€WCTBUTEIHHBIX
YHCell, TeOMETpUYEeCcKasi HHTePIIPETaLUS
HaATYypaJIbHBIX, LEJbIX, PALIUOHAIBHBIX,
JEHCTBUTENBHBIX YHCET;

JOKa3bIBaTh U UCIOJIb30BaTh MPU3HAKU
JEIUMOCTH CYMMBI U IPOU3BEICHUS ITPU
BBITIOJTHCHUH BBIYHCIICHUIN U PEIICHUN
3ajady;

BBITIOJTHATH OKPYTJICHHE PAIlOHATBHBIX U
UPPALMOHATIBHBIX YHCEN C 3aJJaHHOM
TOYHOCTBIO;

CPaBHMBATh JIEHCTBUTENbHbIE YHCITA
pa3HBIMH CIIOCOOAMH;

YIOPSA0YNBATh YMCIIA, 3alIUCAHHBIC B BUJIE
OOBIKHOBEHHOU U ICCATUIHON ApoOH,
YHClia, 3alMCaHHbIe C UCIOIb30BaHUEM
apuQMETHIECKOTO KBAPATHOTO KOPHSI,
KOpHEH CTeneHu OobIe 2;

Haxoauts HOJl u HOK pa3ubimu
CrocobaMu U UCTIONIb30BATh UX MPH
pEILICHUH 3a/1aY;

BBITIOJTHSTH BBRIYUCIICHUS U
npeoOpa3oBaHus BEIPAXKEHUH, COIEePIKALITUX
NEeICTBUTENbHBIE YUCIIa, B TOM YHCIIE
KOpPHU HaTypaJbHBIX CTEIICHEH;
BBITNOJIHATH CTAHJAPTHBIE TOXKIECTBEHHbBIE
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX,
norapu(pMHUECKUX, CTCTICHHBIX,
UPPALMOHATIBHBIX BBIPAKECHUM.

B nosceonesnoui srcuznu u npu usyuenuu opyaux

npeomemos:

BBIIOJIHATH U OOBIACHATH CpaBHCHUC

Jlocmuoicenue
pe3yibmamos paszoena
1I;

€80000HO Onepuposams
YUCTLOBbIMU
MHOMHCECMEAMU NpU
peutenuu 3a0a4;

NOHUMAMb NPUYUHBL U
OCHOBHbLEe udeu
pacuuperus Yuciossix
MHOMCECME;

81a0emsb OCHOBHbIMU
HOHAMUAMU MeopUU
oenumocmu npu
peweHuu
CMAaHOapmHuIX 3a0a4

umemn 6azoevie
npeocmasieHus o
MHOdICECmBE
KOMNJIEKCHBIX YUCE;

Cc80000HO 8bINOJIHAMb
moicoecmeertble
npeoobpazosamiisl
MPUSOHOMEMPUYECKUX
, 102apughMu4ecKkux,
CMenenHbix
8bIPANCEHULL,

eademu hopmynou
ouroma Heromona;

NPUMEHAMb NPU PeuleHUU
3a0a4 MHO2OYJIeHbl C
oeticmeumensHbuIMU U
yenvimu
Koaghhuyuenmamus,




Pemrate nuHENHHbIE YpaBHEHHUS U
HEPAaBEHCTBA, KBAIPaTHBIE
YPaBHEHHS,

pemarh JorapupMuUIecKue
ypaBHeHus Buaa log , (bx +¢) =
d v mpocTeiime HepaBeHCTBA
Buaa log , x <d;

peliaTh moKa3aTelbHbIC YPaBHEHHUS,
bx+c__
Bunaa =d (rne d MoXHO
MPEJICTABUTH B BUJIEC CTEIICHU C
OCHOBAHHUEM @) U TIPOCTEHIIINE
HepaBeHCTBa BUIa d < d (rme d
MO>KHO MPECTaBUTH B BUJIE

CTENEHU C OCHOBAHHUEM «);.

MPUBOJUTH HECKOJIBKO MIPUMEPOB
KOpHEW MpocTeuero
TPUTOHOMETPUUYECKOTO
ypaBHEHUS BHJIA: SIN X =, COS X
=a, tgx=a,ctgx=aqa, raca—
Ta0IMYHOE 3HAUYCHHE
COOTBETCTBYIOLICH
TPUTOHOMETPHUECKON (PYHKIIHH.

B nosceomnesnoti srcuznu u npu
U3yYeHUU Opyeux npeomemos.

— COCTaBJIATH U pellaTh ypaBHEHUS
U CHCTEMbI YpaBHEHHH MPU
pEeLIEHUN HECIOKHBIX
MPAKTUYECKHX 3a7a4

Pewamyv payuonanvhuie,
nokasamesnvHule U
Jlocapugmuyeckue ypagHeHus u
Hepagencmea, npocmeriuiue
uppayuoHaibHvle U
MmpucoHoMempuyecKue
VpasHeHusl, HepaseHCmead U Ux
cucmemvl,;

UCNONIL308AMb MemoObl PEeULeHUA

VpasHenuil: npusedenue K udy
«npouzeedeHue PasHoO HyI0»
WU «HACMHOE PABHO HYIOY,
3aMeHa nepemMeHHbIX;

UCNONIBL308AMb MEemOoO unmepeanos

ons PEULEHUA HEPABEHCMB,

ucnov3o8ams epaghuyecKuti
Memoo 01 NPUOTUINCEHHO20
peutenus ypasHeHuu u
Hepagencma,

usobpaxcamov Ha
MPULOHOMEMPUUECKOTU
OKDYHCHOCIU MHOHCECTBO
peuieHutl npocmeuuux
MPULOHOMEMPULECKUX
VPasHeHUll U HEPAGEHCME,
8bINOIHAMb OMOOP KOpHell
YPasHeHUl Ul peueHuu
HEPAGeHCmeE 8 COOMBEMCMBUU C
O0ONOIHUMENbHLIMU Y CTIOBUAMU
U 02PaHUYeHUAMU.

B nosceonesnoti srcuznu u npu

usyuenuu opyaux yueOHulx
npeomemos:

cOCMasuams u peuamsy
VPaHeHUs1, CUcmembl
VpasHeHull U HEPABEHCMBA Npu
peutenuu 3a0a4 Opyeux
VUEOHBIX NPeoMemos,
UCNONBL30BAM VDABHECHUS U

ypaBHEHHE, HEPABEHCTBO, PABHOCUIILHBIE
yYpaBHEHHUS U HEPABEHCTBA, ypaBHEHUE,
SIBJISTFOIIICECS CIICJICTBUEM JIPYTOTO
yYpaBHEHUS, ypaBHEHUS, PaBHOCHJIbHBIE HA
MHOXCCTBC, PaBHOCHJIbHBIC
npeoOpa3oBaHus ypaBHEHUI;

pemaTs pasHble BUbl YPABHEHUN U
HCPABCHCTB U UX CUCTCM, B TOM YHCJIC
HEKOTOpbIC YpaBHEHHUS 3-i1 U 4-i1 cTeneHel,
IPOOHO-PAMOHAIBHBIE U
UppalMOHAIbHBIE;

OBJIaA€Th OCHOBHBIMU THUIIAMH
MOKa3aTeNbHbIX, JOrapu(MUIECKUX,
UPPALMOHAIIBHBIX, CTEIIEHHBIX YPaBHEHUN
Y HEpaBEHCTB U CTaHJIaPTHBIMU METOAaMHU
UX PELIECHUN U IPUMEHATD UX IPH
pElIeHNH 3a/aY;

IIPUMEHATH TeopeMy Buera miis perenus
HCKOTOPBIX ypaBHeHI/Iﬁ CTCIICHU BBIIIIC
BTOPOI;

MMOHUMATb CMBICJI TCOPEM O PABHOCHUJIBHBIX
¥ HEPaBHOCHJIBHBIX NPEOOPA30BAHUAX
YpaBHEHUN U yMETh UX JI0KA3bIBaTh;
BJIaJIETh METOJAMU PELIEHUS YPABHEHUI,
HCPABCHCTB U UX CUCTCM, YMCThH BI:I6I/IpaTI>
METO/]I pelIeHUs] 1 000CHOBBIBATH CBOI
BBIOOD;

HCIIOJIb30BaTh METOJ] HHTEPBAJIOB JJIsI
pelIeHNs HEPaBeHCTB, B TOM UHUCIIE
JIPOOHO-PAMOHANBHBIX U BKIIOUYAIOIINX B
ce0st UppaLlMOHAIbHBIE BHIPAKEHUS;
pemiare anredpandeckue ypaBHEHUS U
HCPAaBCHCTBA U UX CUCTCMBLI C IapaMCTpaMu
anreOpanvyecKuM U rpapuIecKumM
METOIaMU;

BJIQ/IETh Pa3HBIMU METOJIaMU
JI0Ka3aTeNNbCTBA HEPABEHCTB;

peuiaTh YpaBHCHUSA B LCIIBIX YUCIIAX;
n300paxaTh MHOXKECTBA Ha INIOCKOCTH,
3aJjaBaeMble YpaBHEHUSAMHU, HEPABEHCTBAMU
U UX CUCTEMaMU,

—

Jlocmuoicenue

CB0060IHO ONIEPUPOBATH MOHATUSAMHU:

pe3yibmamos pazoena
1I;

—  c80000HO onpedensimy
mun u vloupamo
Memoo pewteHus
NOKA3AMeNbHbIX U
Jloeapugmuieckux
YpasHeHUul u
HepaseHcma,
UPPAYUOHATLHBIX
ypaeHeHuul u
HepaseHcma,
MPULOHOMEMPULECKUX
YpasHeHUl U
HepaseHcma, ux
cucmem,

—  c80000HO peutamb
cucmembl TUHEUHbIX
YpasHeHUl,

— pewiamsb OCHOBHble
Mmunsl ypagHeHuil u
HepaseHcma ¢
napamempami;




OnepupoBatb Ha 0a30BOM ypOBHE
MOHSATHUSIMH: 3aBHCUMOCTb
BEJIMYMH, QYHKINSA, apTYMEHT U
3Ha4YeHHE (PyHKIMHU, 00JIaCTh
OTIpeNieNIeHUs] 1 MHOKECTBO
3Ha4YeHUM PyHKIUH, TpaduK
3aBUCUMOCTH, rpauK QyHKIINH,
HYJTH (QYHKIHH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3pacTaHUe
Ha YUCIIOBOM IPOMEXKYTKE,
yOBbIBaHHE Ha YHCIOBOM
MIPOMEKYTKE, HauOoJIbIee u
HaMMEHbIIIee 3HaYeHNEe QYHKIIUU
Ha YUCIIOBOM IPOMEXKYTKE,
nepuoauieckas QyHKINS,
HEepUoLI;

OIIepUpOBaTh Ha 0A30BOM YpOBHE
HNOHATUSAMH: MIpsiMast U oOpaTHas
HPOTIOPIIMOHATIBHOCTH JINHEHHAS,
KBaJIpaTU4Hasl,
norapupmMuueckas u
nokaszareibHas QyHKIIHH,
TPUTOHOMETPHUYECKUE (PYHKITNH;

pacro3HaBaTh rpaduku
3JIEMEHTAPHBIX ()YHKITHI:
npsAMOi 1 oOpaTHON
MPOMOPLUOHAIBHOCTH,
JIMHENHOM, KBaJAPATUYHOM,
Jorapu(pMUIECKON U
noKa3aTeabHON QyHKIUH,
TPUTOHOMETPHUYECKUX (DYHKIIUMN;

COOTHOCHUTH T'paUKH 3JI€MEHTAPHBIX
(byHKUIMA: TpsMOii U 0OpaTHOM
POMOPLUOHAILHOCTH,
JIMHENHOM, KBaJAPATUYHOM,
Jorapu(pMUIECKON U
noKa3aTeabHON (QyHKIUH,
TPUTOHOMETPUUECKHUX (QYHKITHI
¢ popMynamMu, KOTOPHIMU OHU
3a/1aHbl;

Onepupoeamb NOHAMUAMU.
3a6UCUMOCNTb BEIUYUH,

@yuKyus, apeymenm u 3HayeHue

@ynkyuu, obracme
onpeoeneHus U MHOXCeCmEo
3HaweHull pyHKyuu, epapux
3asucumocmu, epagux
@dynxyuu, Hyau GyHxyuu,
APOMENCYMKU
3HAKONOCMOSHCMEA,
8o3pacmanue Ha YUCi080M
npomexcymxe, yovleanue Ha
YUCTI080M NPOMENCYNIKE,
Hauboabuee U HaUMeHblULee
3HayeHue hyHKyuu Ha
YUCTO80M NPOMEINCYNIKE,
nepuoouyeckas QyHKyus,
nepuoo, Yemudasl u HeyemHdast

dynkyuu;

onepupoamv NOHAMUAMU: NPAMAZL
u obpamuast
NPONOPYUOHATLHOCD,
JIUHENHAs, K8AOpamu4Has,
Jloeapugmuveckas u
NOKA3amenbHas YYHKYUU,
mpuzoHOMempuiecKkue

GdyHryuu;

— onpedensimv 3HaAYeHUe PYHKYUU
NO 3HAYEHUIO apeyMeHma npu
PA3IUYHBIX CNOCOOAX 3A0aHUS
GdyHryuu;

—  cmpoums epaghuru u3y4eHHvIxX
dynxyuii;

onucwsleams no 2paguxy u 6
NPOCMeUuuux Cay4asx no
Gopmyne nogedenue u
ce0UCmMEa QyHKYUl, Haxooumbo
no epaguxy GyHkyuu
HaubobuUe U HauMeHbLile
3HAYEHUsL,

CINDOUMB ICKU3 2hahura (bVHKLLULL.

Brnagers moHATUSAMU: 3aBUCUMOCTD BEITUYHH,
GyHKIIMSI, apTYMEHT U 3Ha4eHHE (PYHKITUH,
001acTh OnpeesieHUs] U MHOXKECTBO
3Ha4YeHUM (PYHKIMH, TpadUK 3aBUCUMOCTH,
rpaduk GyHKIUH, HYIU QYHKIUH,
IPOMEKYTKH 3HAKOMIOCTOSTHCTBA,
BO3PACTaHME Ha YHCIOBOM IPOMEXKYTKE,
yObIBaHHE Ha YHCIIOBOM IPOMEXKYTKE,
HauOoJIbIIIee M HAUMEHbIIIee 3HAYCHNE
(GYHKINU Ha YHCIIOBOM MPOMEXKYTKE,
nepuoandeckast QyHKIUs, TIEPUO, YSTHAS
U HeYeTHasl QYyHKINU; YMETh IPUMEHSTh
9TH TIOHSTHUS TIPU PEIICHUY 3a/1a4;

BJIAJICTh MOHATHEM CTENCHHAs (DYHKIIUS;
CTPOUTSH €€ rpauK U yMEThb IPUMEHSATh
CBOWCTBA CTENICHHON (PYHKLUU MPH
pelLIeHnu 3a1ad;

BJIaJICTh MOHATUSAMU TOKa3aTesIbHas PYHKIU,
9KCIOHEHTA; CTPOUTh UX I'PaQUKU U yMETh
IIPUMEHATH CBOMCTBA IOKA3aTEIbHON
(GYHKLIUU IpU peIIeHUH 3a1a4;

BJIA/IETh MOHATHEM Jlorapudmuueckas
(GyHKLUSA; CTPOUTH ee rpaduK U YMETh
MPUMEHSTH CBOWCTBA JIOTapU()MHIECKOM
GYHKIMY MpU pEeLICHUH 3a/1a4;

BJIaJICTh MOHATUAMHU TPUTOHOMETPHUUECKUE
GYHKIIMH,; CTPOUTH UX TpadUKH U YMETh
IPUMEHSTH CBOMCTBA TPUTOHOMETPUUIECKUX
(GyHKUUH pU pelIeHn: 3a1a4;

BJIAJICTh MOHATHEM OOpaTHas (QYHKIIHS;
HNPUMEHSATH TO TOHATHE MIPU PEIICHUN
3a1ad;

IIPUMEHSITH [IPU PELIECHUHN 3a]1a4 CBOMCTBA
(GyHKIMI: 4eTHOCTb, IEPUOAUYHOCTD,
OTPaHUYEHHOCTb;

NPUMEHSTH [IPH PEIICHUHU 33/1a4
npeoOpa3oBaHus rpaguKoB HyHKIMIA;

Jlocmuoicenue
pe3yibmamos paszoena
1I;

61a0emv NOHAMuUeM
ACUMNMOMblL U yMemb
€20 NpUMeHsms npu
peutenuu 3a0a4;




20 dHAnu3a

OnepupoBatb Ha 0a30BOM ypOBHE
MOHSATHUSIMH: TTPOU3BO/THAS
(GyHKLIMU B TOUKe, KacaTeJabHast K
rpaduky GyHKIIHH, IPOU3BOTHAS
byHKINH,

OTIPEETISATh 3HAYCHHUE MTPOU3BOTHOM
(GYHKIIMH B TOYKE 10
M300paXCHUIO KacaTelbHOH K
rpaduKy, IpOBEICHHON B ATOM
TOYKE;

pelaTh HECIIOKHBIC 3a7a9 Ha
MPUMEHEHUE CBS3H MEXKIY
IPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH dKCTpeMyMa (yHKIIUH,
C OJIHOM CTOPOHBI, U
POMEKYTKAMHU
3HAKOTIOCTOSIHCTBA U HYJISIMH
MIPOU3BOTHOM ITOU (DYHKITUU — C
JIPYTOM.

B nosceonesnoti scuznu u npu
usyueHuu opyaux npeomemos.

HOJB3YACh TpaKaMu, CPAaBHUBATH
CKOpPOCTH BO3pacTaHus (pocra,
HOBBIIICHUS, YBETHMYCHUS H T.II.)
WINA CKOPOCTHU YOBIBAHHS
(mamenwusi, CHIOKCHHSI,
YMEHBIICHUS U T.I1.) BEJINYHMH B
peanbHBIX MPOLECCaX;

COOTHOCHUTH TpaKH pealbHbIX
MPOLECCOB U 3aBUCUMOCTEN C UX
ONMCAHUSMHU, BKIIIOYAIOITIMU
XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBINA POCT,
IJIABHOE OHMKEHUE U T.11.);

UCIOJIb30BATh TPAPUKH peaabHBIX
IIPOLIECCOB ISl PELICHHUS
HECIIOKHBIX TPUKJIAIHBIX 3a/1a4,

Onepupoeamb NOHAMUAMU.

npou3BoOHAsk (PYHKYUU 6 MouKe,

KacamenvHas K epaghuxy
@dyHKYUU, NPOU3800HAS

dynkyuu;

BLIYUCTAMND NPOUZBOOHYIO
00HOUEeHA, MHO20Y]IeHd,
K8aOpamuozo KOpHs,

NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  8bldUcCisimb npOMS’@O()Hble

NeMEHMAPHBIX PYHKYUL U UX

KOMOUHAYUT, UCNOTIb3Y5
CNpasoyHvle Mamepuansl,

— uccnedosams 8 I’lpOCﬂ’léﬁWMX

CYYasx QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubonvuiue u HaumMenbLiue

3HAYeHUs YyHKYUll, Cmpoums

epaguku MHO204IEHO8 U

npocmeﬁmux PaAUUOHRANbHBIX

@yHKYUIl ¢ UCnoNB308aAHUEM

annapama wamemamuiecKkozco

anaiusa.

B noeceomnesnoti srcuznu u npu
usyuenuu opyaux yueOHulx
npeomemos:

pewams nPuUKIaousle 3a0adu u3
ouonoeuu, husuxu, Xumuu,
IKOHOMUKU U OPYSUX
npeomemos, CeA3aHHble C
uccnedosanuem
Xapakxmepucmux peanibHulx
npoOYecco8, HaxoNcOeHuem
HAUOONbUIUX U HAUMEHBULUX
3HAYeHUll, CKOPOCMU U
VCKOpEeHUsL U M.1N.;

UHmepnpemupoeamsv nojly4eHHovle

pe3yiomamaol

Brnaners moHsiTHeM 0€CKOHEYHO YOBIBAIOIIIAS
TeOMETPHYECKast TPOrPecCrs U yMeTh
MPUMEHSTH €r0 IIPH PEIICHUH 3a7a4;

MIPUMEHSATD VISl PELLICHUS 3a/1a4 TEOPUIO
MIPE/ICIIOB;

BJIAJETh HOHATHAMHU OECKOHEUYHO OOJIBIINE U
OECKOHEYHO MaJIble YHCIOBEIE
MOCIIEI0BATEIHPHOCTH U YMETh CPAaBHUBATH
0OECKOHEYHO O0JIbIINE H OECKOHEYHO
MaJible TTOCIEN0BATEILHOCTH;

BJIaJICTh MOHATUSMU: IPOU3BOJHAS (DYHKIIMU B
TOYKE, MPOU3BOHAS (QYHKIINH;

—  BBIYUCJIATH IPOU3BOIHBIC HIEMEHTAPHBIX
GYHKIMH 1 UX KOMOWHAIUH;

— HCCIeA0BaTh (YHKIUU HA MOHOTOHHOCTb U
JKCTPEMYMBI;

—  CTPOUTH IpauKu U IPUMEHATH K PEIICHUIO
3a/1a4, B TOM YHUCIIE C TapaMETPOM;

— BIIAJIETh MOHATHEM KacaTelbHasl K rpaduKky
(YHKLIUU ¥ YMETb IPUMEHSTh €r0 IpU
pELIeHNH 3a/a4;

—  BIIAJIETh MOHATHUAMHU IIEpBOOOpa3Has
(GyHKLUS, ONpEeNCHHbIN HHTETpal;

— npuUMeHsATh TeopeMy HpioTona—JleiOnuma
U €€ CJICJICTBYS IS PEIICHUS 3a1ay.

B noeceonesnoii scusnu u npu uzyuenuu Opyaux
V4eOHbIX NPeoMemos:

— pemiath NPUKJIAAHbIC 331a4U U3 OMOJIOTHH,
(bU3KMKH, XUMUH, SKOHOMUKH U IPYTUX
IIPEIMETOB, CBA3aHHBIE C UCCIIEA0BAaHNEM
XapaKTEPUCTHUK MPOLIECCOB;

—  HMHTEpHPETUPOBATH NOJYyYEHHBIE
pe3yJIbTaThI

Jlocmuoicenue
pes3yrbmamos pazoend
1I;

€80000H0 611a0€emb
CMAaHOapmHuIM
annapamom
Mamemamuyeckoeo
amanuza ons
8bIUUCTICHUSA
npoOU3B0OHBIX PYHKYUU
OOHOU NepemMeHHOU,
C80000HO NPUMEHAMb
annapam
MaAmemMamuyecKoeo
amanuza oas
uccne0osanus
@yHryul u
nocmpoenus
epaguxos, 6 mom
yucie ucciedo8anus
Ha 8bINYKIOCMb,
onepupoeamu
NOHAMuUEM
nepeoooPA3Holl
@dynKyuu ons pewsenus
3a0au;

061a0emb 0CHOBHbIMU
ceedeHusMu 06
unmezpane Horomona—
Jletibnuua u e2o
npoCmenuiux
NPUMEHEHUsX,

yMemb npuMeHaAms npu
peutenuu 3a0ay
ceolicmea
HenpepuLEHbIX
dynxyuii;

8bIUUCTICHUSA
onpeoeneHH020
unmezpana);

yMemb npuUMeHAmb
npUnOdHCeHUe

mnnuoonﬂunu 17




6uHamopuka

pus eepoanocmeﬁ, /102UKd U KOM

OnepupoBath Ha 6a30BOM ypOBHE
OCHOBHBIMH OTIHCATEIbHBIMU
XapaKTePUCTUKAMU YHCIIOBOTO
Habopa: cpeaHee
apudmMeTHIecKoe, MeIuaHa,
HauOoJbIlIee U HAaUMEHbIIee
3HAYCHUS;

orepupoBaTh Ha 0230BOM YpOBHE
MOHATUSIMH: YaCTOTa U
BEPOSATHOCTH COOBITHS,
CITy4alHBII BBIOOD, OTBITHI C
PaBHOBO3MO>KHBIMU
DIIEMEHTAPHBIMU COOBITUSIMU;

—  BBIYUCIIATH BEPOSITHOCTH
COOBITUN HA OCHOBE MOACYETA
YHCIIa UCXOIOB.

B nosceonesnoti srcuznu u npu
U3yYeHuU Opyaux npeomemos.

OLICHUBATh U CPAaBHUBATH B MPOCTHIX
CIIy4asiX BEPOSATHOCTH COOBITUH B
pEATbHOM )KU3HU;

YUTaTh, CONMIOCTABIIATh, CPABHUBATD,
UHTEPIPETHPOBATH B TPOCTHIX
ClIydasx pCaJibHbIC JaHHBLIC,
NpeJICTaBJICHHBIC B BUC TAOIHII,
IuarpaMm, rpauKkoB

—  Umems npedcmasnenue o
OUCKDEMHbBIX U HeNPEPbIEHBIX
CLYYAUHBIX BEIUYUHAX U
pacnpeoeneHusx, o
He3A8UCUMOCMU CLYYAUHBIX
BeUYUH;

—  umemv npedcmasneHue o
Mamemamuyeckom 0HCUOaHUU
u oucnepcuu C1y4anHvlx
GeNUYUH,

—  umemw npedcmasieHue o
HOPMATbHOM pacnpeoeieHuu u
npumMepax HOpMaibHO
pacnpeoeneHnblX CLyYaiHbiX
BeUYUH;

NOHUMAMb CYyMb 3aKOHA OONbUIUX
yucen u 6b1OOPOUHO20 Memooa
usmepenUst 6eposimHocmel,

umems npedcmasierue 0o
YCIIOBHOU 8EPOAMHOCMU U O
NOJHOU 8EPOAMHOCMU,
APUMEHAMb UX 8 peuleHUU
3a0au;

uMemsb npeocmasieue 0 8ANCHbIX
YaCcmMHBIX 8UOAX pacnpeodenenuil
U NPUMEHSIMb UX 8 peuleHUl
3adau,

—  umems npedcmasieHue o
KOppensiyuu CIy4ainblx
BeIUYUH, O TUHEUHOU
peepeccui.

B nosceomnesnoti srcuznu u npu
U3yYeHUU Opyeux npeomemos.

—  BBIYUCTAMb UL OYCHUBANb
8epOSIMHOCMU COOLIMULL 8
PeANbHOU JHCUBHUL,

—  8blOUpamv nOOXoosUUe
Memoobl npeocmasieHust u

OHepI/IpOBaTB OCHOBHBIMH OIIKNCATCIBbHBIMU
XapaKTEepUCTHKAMH YHCIOBOTO Habopa,
IMMOHATHUEM I'CHCpaJIbHasA COBOKYITHOCTb U
BBIOOPKOI1 U3 Hee;

— OIEpUpPOBATh MOHATUSAMU: 4aCTOTA U
BEPOSTHOCTH COOBITHS, CyMMa U
IIPOU3BEICHUE BEPOATHOCTEH, BEIYUCIIATD
BEPOSTHOCTH COOBITUI Ha OCHOBE MOJICUETa
YHCJIa UCXOI0B;

—  BJIaJI€Th OCHOBHBIMU ITOHATUSIMU
KOMOWHATOPUKH U YMETh UX MPUMEHSTh
IIPY PEILICHNN 33/]a4;

— HMETh NpeJICTaBlIeHue 00 OCHOBaX TEOPUU
BEPOSITHOCTEM;

— HMMETb NIPEACTABICHUE O TUCKPETHBIX U
HENPEPBIBHBIX CIy4YaiHBIX BEIINYUHAX U
pacnpeneseHusx, 0 HE3aBUCUMOCTH
CIIyYalHBIX BEJIMYMH;

— HMMETb NIPEACTABIEHUE O COBMECTHBIX
pacnpeneseHusX CllydallHbIX BEJTUYNH;

— IIOHMMAaTh CYTh 3aKOHA OOJIBLIMX YUCEN U
BbIOOPOYHOIO METO/1a U3MEPEHUS
BEPOSITHOCTEM;

— HMMETb NIPEACTABICHUE O HOPMAIBHOM
pacnpenesieHny U IpuMepax HOpMaibHO
PacCIpeeIICHHBIX CIIy4aliHbIX BEJINYMH;

— HMMETb NIPEICTABICHUE O KOPPEIALAN
CIIy4alHbIX BEJIMYUH.

B nosceonesnoii sicuznu u npu uzyueruu Opyeux
npeomemos:

—  BBIYUCIIATH WIN OLEHUBATH BEPOSTHOCTH
COOBITHI B peasbHOM JKU3HU;

— BBIOMpATh METO/IBI MTOAXOASAIIECTO
IpeCTaBICHUs U 00paObOTKU TaHHBIX




PemraTe HECI0KHBIE TEKCTOBBIE

3al1a4U pa3HbIX TUIIOB,

aHAJIM3UPOBATH YCIOBUE 33]1auH,
pu HEOOXOIUMOCTH CTPOUTH
JUISL €€ PeLeHUs
MaTEeMaTHYECKYIO MOJIETb;
MOHUMATh U UCIIOJB30BaTh JJIs
penieHus 3a1auu nHopmaIuio,
MPEJICTABICHHYIO B BUJIE
TEKCTOBOW U CHMBOJIBHOM
3aIliCH, CXEM, TaOJIHII,
quarpamm, rpauKoB, pUCYHKOB;
JIEHCTBOBATH 110 AITOPUTMY,
COJIepIKaIIeMycCsl B YCIIOBUU
3aJa4u;

UCIIOJIb30BATh JIOTHYECKUE
pacCyXIeHHUsI IPU PEIICHUH
3aJa4u;

paboTaTh ¢ U30BITOYHBIMU
YCIIOBUSIMU, BBIOUpPAsI U3 BCEH
nHpopmanuu, JTaHHBIE,
HEOOXOUMBIC AJIs PEIICHUS
3aJa4u;

OCYILECTBIISATh HECIOKHBIN
nepe0op BO3MOXKHBIX PEIICHUH,
BbIOMpas U3 HUX ONTUMAJIBHOE
MO0 KPUTEPHSIM,
c(hOpMyIIMPOBAHHBIM B YCIOBUH;
aHATM3UPOBATH U
WHTEPIPETHPOBATH IMOTYICHHBIE
pelIeHHs B KOHTEKCTE YCIOBUS
3a/1a4¥, BEIOMPATh PEUICHMUS, HE
IIPOTUBOpEYAILIEe KOHTEKCTY;

peuaTth 3ala4r Ha pacyeT

CTOUMOCTH MOKYIOK, YCIIYT,
MOE3/10K U T.IL.;

peiaTh HECJIIOKHBIC 3a1a4n,

CBA3aHHBIC C JOJICBBIM YUACTUCM
BO BJIaJICHUH (PUPMOH,
HPEAPUATUEM,
HEABUXKXUMOCTBIO,

Pewamv 3a0auu paznvix
Munos, 6 Mom ducie 3a0avu
NOBbIULEHHOU MPYOHOCIL,
8b10UpPaMb ONMUMATLHBLI
Memoo peuienus 3a0a4u,
paccmampusas paziuyHvle
Memoobl;

cmpoums mMooenb peulenus
3a0ayu, npo8ooOUMs
doxazameibHvle PACCYHCOCHUS;
pewams 3a0a4u, mpedyoujue
nepebopa 6apuanmos,
npoeepKuU yCci08uil, 8blO0pa
ONMUMATILHO2O pe3VIbmama;,
AHATUBUPOBATD U
UHmMeEpnpemuposams
pe3yibmamsi 8 KOHMeKcme
YCI08UsL 3a0a4uU, 8bl0Upams
peuwienus, He npomusopeyaujue
KOHMEKCY;

nepegooumy npu peueHuu
3a0ayu uHopmayuro uz 0OHoU
Gopmwi 8 Opyeyo, ucnovsys
npU HeoOX0OUMOCMU CXeMbl,
mabauysl, epagpuxu,
ouazpammol;

B nosceomnesnoti scusznu u npu

usyueHuu opy2ux npeomemos.

— peuiamsb npakmuveckKue 3a0aqu

U 3a0a4u u3 Opyeux npeomemos

Pewrats pa3Hble 3a1a4u NOBBILICHHON
TPYAHOCTH;

aHAJIM3UPOBATH YCIOBUE 3a/1a4M, BEHIOMPATh
ONTUMAJIFHBIA METOJT PELICHUS 3aauH,
paccMaTpuBasi pa3IU4HbIe METOMBI;
CTPOUTH MOJIENb PEIICHUs 3aJauH,
IPOBOJUTH JIOKA3aTEIbHbIE PACCYKACHUS
IIPU PEIICHUH 33]a4H;

pemaTh 3a1a4u, Tpedyromue nepedopa
BapHUaHTOB, IPOBEPKHU yCIOBUH, BBIOOPA
ONTUMAJILHOTO PE3YJIbTaTa;
aHATU3UPOBATh U UHTEPIPETUPOBATH
NOJIy4YCHHBIE PELICHUS B KOHTEKCTE
yCIIOBUS 33]]a4, BEIOUpATh pElICHUs, He
IPOTHBOpPEYAIE KOHTEKCTY;
NEPEBOUTH MPU PEUICHUH 3a/1a4l
nHpopMaIro u3 0THON HOPMBI 3aMKCH B
JPYTyI0, UCTIOIb3Ys IPU HEOOXOIUMOCTH
CXEMBI, TAOIHIIBI, TPaQUKH, JUATPAMMEI.

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux

npeomemos:

pelaTh IpaKTUYECKUE 3a1a4U U 3a1a4U U3
JIPYrUuX MpeIMETOB

Jlocmuoicenue

pe3yibmamos pazoena
11




OnepupoBath Ha 6a30BOM ypOBHE
MOHSATUSMHU: TOYKA, TIpsiMas,
MJIOCKOCTh B IIPOCTPAHCTRBE,
napauieIbHOCTh U
HEPHEHINKYIAPHOCTD NPSIMBIX U
IIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BH/IbI
MHOT'OTPaHHHUKOB (IIpU3Ma,
NUpaMuUa, NPSMOYTOJIbHBIN
napajuienenunes, Kyo);

n300pakaTh U3ydaeMbie (PUTYpHI OT
PYKH ¥ C IPUMEHEHUEM IIPOCTHIX
YCPTCIKHBIX NHCTPYMCHTOB;,

nenath (BBIHOCHBIC) TITIOCKHE
YepTEekKH U3 PUCYHKOB IMPOCTHIX
00BbeMHBIX (UTYP: BUJl CBEPXY,
cOOKY, CHU3Y,

U3BIIEKATh HH(OPMAIIHIO O
HPOCTPAHCTBEHHBIX
reoMeTpuIecKux (urypax,
IPE/ICTaBICHHYIO Ha YePTeXax U
PHCYHKaX;

npuMeHaTs TeopeMy [Tudaropa npu
BBIYUCICHUHU 3JICMCHTOB
CTEpEOMETPUUECKUX (PUTYD;

HaXO0AUTh 0OBEMBI U IJIOLIA U
IIOBEPXHOCTEN MTPOCTEUILINX
MHOTOTPaHHHKOB C
npuMeHeHueM Gopmyi;

pacno3HaBaTb OCHOBHLIC BUbI TCIT
BpamieHus (KOHYC, IIHIIUH/ID,
cthepa u map);

HaXO/AUTh 0OBEMBI U IJIOLIA U
IIOBEPXHOCTEN MTPOCTEUILINX
MHOTOTPaHHHUKOB H TEI
BpAILEHUS C IPUMEHEHUEM

dbopmy.

Onepuposams NOHAMUAMU. MOYKA,
npsMas, NI0CKOCbs 6
npocmpancmae,
nAPanieIbHoOCmb U
NePReHOUKVIAPHOCHb NPAMBIX
u naockocmell,

NpUMeHsmMsb 0 peuleHuss 3a0ay
eeomempuieckue hakmul, eciu
VC08USL NPUMEHEHUsL 3A0AHbL 8
A6HOU popme;

pewams 3a0a4u Ha HAxX0HCOeHue
2eoMempudecKux eUdUH no
obpazyam uiu areopumman;

denamsv (8bIHOCHbBIE) NIIOCKUE
yepmedstcu U3 pUCyHKo8
00beMHbIX ucyp, 8 mom uucie
pucosamu U0 ceepxy, cOOKY,
cmpoums cevenust
MHO202PDAHHUKOB,

uzenexamy, UHMepnpemupo8ams u
npeobpazoevieans
unghopmayuro o
2eoMempuyeckux gueypax,
npeocmagieHHyIo Ha
yepmesncax,

NPUMEHAMb 2eoMempuiecKue
Gaxmol 013 pewenus 3a0au, 6
MoM quciie npeonoaazarnuux
HeCKOIbKO WA208 PeueHUs;

onucsleams 63dUMHoOe
PACnojlodcenue npAamsvlx U
naockocmeli 8 npocmpancmee,

dopmynuposams ceoticmea u
npusHaxu gueyp;

00KA3b16AMb 2e0MempuiecKue
VMEEPHCOeHUsl,

Y Y ~
O ANNDINNT. I ATIAA A INIANT I AT

IPY PELICHUH 33/1a4 U IPOBEICHUH
MaTEeMaTHYECKUX PaCCYKICHUII;
CaMOCTOSITENIEHO (hOPMYITUPOBATh
OTIpeIeNIeHUs] TEOMETPUYECKHUX (UTYP,
BBIJIBUTaTh TUIIOTE3BI O HOBBIX CBOWCTBAX U
NPU3HAKAX TEOMETPUIECKUX (PUTYD U
000CHOBBIBATh WM OIIPOBEPTATH UX,
000011aTh MJIM KOHKPETH3UPOBATh
pe3ynbTaThl HAa HOBBIX Kiaccax ¢uryp,
IPOBOJUTH B HECIIOKHBIX CIyJasx
Kiaccuukanuio GUryp 1o pasIudyHbIM
OCHOBaHMSAM;

MCCIIEZIOBATh YEPTEXKH, BKIIOYAS
KoMOuHaIMu (uryp, U3BJIEKAaTh,
MHTEPIIPETHPOBATH U IPEOOPa30BHIBATH
UH(OPMALIKIO, TIPEICTABICHHYIO Ha
YepTexax;

pemaTh 3a/1a4i TeOMETPHUECKOTO
COJIepKaHus, B TOM YHUCIIE B CUTYaIUsX,
KOT/1a aJITOPUTM PEIICHHS HE CIEAYET SIBHO
U3 YCJIOBUS, BHITIOJIHATH HEOOXOAUMBIE /TSt
pelIeHns 3a/1a9 TOTIOTHUTEIIEHBIC
HOCTPOCHHUS, UCCIIEOBATh BO3MOYKHOCTh
HNPUMEHEHHS TEOpeM U GOpMYIT IS
peleHus 3a1ay;

yMeTh (hOPMYIHUPOBATh M JOKA3bIBATh
reOMETPUYECKUE YTBEPKACHUS;

BJIAJICTh MMOHATUSAMHU CTEPEOMETPHHU:
npu3Ma, mapauieenuesa, TupamMmuia,
TETpasdap;

UMETb MPEJCTaBICHUs 00 aKCHOMax
CTEPEOMETPUH U CICACTBHUIX U3 HUX U
YMETh IPUMEHATH UX MIPH PEIICHUHN 33/1aY;
YMETh CTPOUTH CEYCHUS MHOT'OI'PAaHHHUKOB C
UCIIOJIb30BAaHUEM Pa3IMYHBIX METOJIOB, B
TOM YHCIIC U METOJIa CIIEIOB;

UMETb MPEJCTABICHUE O CKPEIUBAIOIINXCSI
NPSMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh
YT'OJI U paCCTOSIHUE MEXIY HUMU;
IPUMEHSTH TEOPEMBI O MapaUIeIbHOCTH
HPSAMBIX U JIOCKOCTEH B MPOCTPAHCTBE MIPU

Hmems

B.HaI[eTI: TCOMCTPUUCCKUMU TMOHATHUAMU

npeocmasnenue 06
AKCUOMAMUYECKOM
Memooe;

enademsv NOHAMUEM
eeomempuieckue
Mecma moyex 8
npocmpancmee u
yMemb nPUMEHAMb UX
0J151 peulerus 3a0ay;
ymMemv npumMeHsamy 0l
peuteHus 3a0ay
CB0UCMBA NIOCKUX U
08YSPAHHDBIX Y208,
umems npedcmasienue
0 paszeepmke
MHO202DAHHUKA,
umems npeocmasienue
0 Kacaowuxcs cghepax
U KoMOUHayuu mei
8pAWeHUsL U YMemb
NPUMEHAMb UX NPU
peutenuu 3a0a4;
NPUMEHSMb NpU
peuieHuu 3a0ay
Gopmyny paccmosHus
om mouKu 00
HIOCKOCIU,

61ademsv pasHvLMU
cnocobamu 3a0anus
APAMOU YPAGHEHUAMU
U ymemv npumMeHsms
npu pewtenuuy 3a0a4;
NPUMEHSMb NpU
peuteHuu 3a0a4 u
dokazamenbcmae
meopem 6eKmMopHblll
Memoo u Memoo
KOOpOuHam;

umems npeocmasienue
006 axcuomax obvema,
NPUMEHAMb HOpMY bl

P -




Bekmopbi u KoopAuHamesl 8 NPocMpPaHcmee

OmnepupoBath Ha 6a30BOM
YPOBHE OHATHEM JIEKAPTOBBI
KOOPJMHATHI B TIPOCTPAHCTRBE;
HAXOJUTh KOOPMHATHI BEPIITHH
Ky0a ¥ TIpsIMOYTOJILHOTO
napajieyenuiena

Onepuposams nousmusmu
0eKapmosvl KOOPOUHAMbL 8
npocmpaHcmee, 6eKmop,
MOOYIb 8EKMOPA, PABEHCNBO
8eKmMOp08, KOOPOUHAMbL
8eKmopa, y2on mexcoy
8eKMOpamu, CKaniapHoe
npousseoeHue 6eKmopos,
KOJLIUHeapHble 6eKMOpbl;
HAXo00Uums paccmosiHue mMexicoy
08YMSl MOYUKAMU, CYMMY
8EKMOPO8 U Npou3eeodeHue
BEKMOPA HA YUCTIO, V2Ol MEeHCOY
8eKmMopamu, CKaniapHoe
npoussedeHue, packiaovléams
8EKMOp NO 08YM
HEKOJLTUHEeAPHbIM 8EKMOPAM,
3a0asams NIOCKOCHb
ypaeHeHuem 8 0eKapmosolu
cucmeme KOOpoOuHam,

pewiams npocmenuiue 3a0a4u
86e0eHUeM 8eKIMOPHO20 basuca

BraneTh MOHSITHAMU BEKTOPHI H UX
KOOPJIWHATHI;

YMETh BBIMIOJIHATH ONEPAIlH HAJl
BEKTOpaMH;

UCTIOJIB30BaTh CKAIISIPHOE MTPOU3BEICHHE
BEKTOPOB IPH PEIICHUU 3a71ay;
NPUMEHSTh YpaBHEHHE TIOCKOCTH,
(opMyITy pacCTOSTHHS MEXly TOUYKaMH,
ypaBHeHHE cephl TP PEIICHUH 33]1a4;
OPUMEHSTH BEKTOPBI U METOJI KOOPAMUHAT B
IPOCTPAHCTBE MPH PEIICHUH 3a/1a4

Jocmuoicenue
pe3yibmamos pazoena
1I;

—  Haxooumv 00veMm
napannenenuneoa u
mempal’aopa, 3a0aHHbIX
KOOPOUHAMAMU CEOUX
8epULUH,

—  3a0asame NPAMYIO 8
npocmpancmee;

—  Haxooumv paccmosiHue
om MouKU 00
NIOCKOCMU 8 cucmeme
Koopouuam,

—  HAX00UmMv paccmosiHue
MedHcoy
CKPeuUBaArOUWUMUCS
APAMBIMU, 3A0AHHBIMU
8 cucmeme KOOpPOUHAM

Ucmopua mamemamuku

OnuceIBaTh OTAEIBbHBIE
BBIJAIOLIMECS PE3YNIbTATHI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH;

3HaTh IPUMEPBI MATEMAaTUYECKUX
OTKPBITUI U UX aBTOPOB B CBSI3U
C OTEYECTBEHHOU U BCEMUPHOU
HCTOPUEH;

IIOHMMATh POJIb MAaTEMATUKH B
passutuun Poccun

IIpeocmasnsamo 6x1ao
BbIOAIOUWUXCS MANEMATNUKOS 8
pazeumue Mamemamuxu u
UHBIX HAYYHBIX 0Oaacmell;
HOHUMAMb POJib MAMEMAMUKU
6 pazeumuu Poccuu

HNmeTh npeacTaBiIeHUE O BKIAJIE
BBIJIAIOIITUXCSI MATEMATUKOB B Pa3BUTHE
HAYKU;

MOHUMATh POJIb MAaTEMATHUKH B Pa3BUTHH
Poccun

Jocmuoicenue
pe3yrvmamos pazoena Il




Memodsl mamemamuKku

[TpuMeHSTh U3BECTHBIE METObI
IIPU PEIICHNUU CTaHIaPTHBIX
MaTeMaTUYeCKHUX 3a/1a4;
3aMeyaTh U XapaKTepu30BaTh
MaTeMaTU4ecKue
3aKOHOMEPHOCTHU B OKpY Karomiei
NEeHCTBUTEIILHOCTH,

HPUBOIUTH IIPUMEPEI
MAaTEMATUYCCKUX
3aKOHOMEPHOCTEH B MPHUPOJIE, B
TOM YHCJIE XapaKTEPU3YIOIIUX
KpacoTy U COBEPILIEHCTBO
OKPY’KaIOIIero MUpa u
MPOMU3BEJCHUIN UCKYCCTBA

Hcnonvzosams ochosHble
Memoobl 00KA3amellbCmea,
NPOBOOUMb OOKA3AMENbCMEO U
BbINOIHAMb ONPOBEPIHCEHUE,
NPUMEHSMb OCHOBHbLE MemOoObl
peutenus MamemamudecKux
3a0ay,

HA OCHO8E MAMEMAMUYECKUX
3aKOHOMEPHOCmel 8 NPUpooe
Xapaxkmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYAHCAIOUe20
MUpa u npouseedenul
ucKyccmea,

NPUMEHAMb Npocmeluiue
npocpammuble cpeocmea u
91EeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL
npu peuteHuu
Mamemamuyeckux 3a0ay

Hcros30BaTh OCHOBHEIE METO/IBI
JI0Ka3aTeIbCTBA, IPOBOINUTH
JO0Ka3aTCJIbCTBO U BBIIIOJIHATH
OIPOBEPIKEHHE;

HpI/IMeHHTB OCHOBHBIC METOAbI peH_IeHI/I}I
MaTeMaTHYECKUX 3a7a4;

Ha OCHOBE MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH B IPUPOJIE
XapaKTepU30BaTh KPACOTY M COBEPIICHCTBO
OKPY>KAroIIEro MUpa U MPOU3BEACHHUI
UCKYCCTBA,;

PUMEHSTH TPOCTEHIIINE TPOrPaMMHBIE
CpEJICTBA U 3JIEKTPOHHO-
KOMMyHI/IKaI_[I/IOHHBIe CUCTCMBbI HpI/I
PEIICHUN MaTeMaTHUYCCKHX 3a/1ad;
I10JIb30BATHCA HpI/IK.HaI[HBIMI/I HpOFpaMMaMI/I
n HpOI‘paMMaMI/I CUMBOJIBHBIX BBI‘-II/ICJIGHI/Iﬁ
JUTSL KCCIIEIOBAHUS MATEMATHUECKHUX
00BEKTOB

Jocmuoicenue
pe3yibmamos pazoena
1I;

npUMeHSIMb
MamemamuyecKkue
3HAHUA K
uccneo0o8aHuIo
OKpYyJHcaroujeco mupa
(moOdenuposanue
Qusuueckux
npoyeccos, 3a0ayu
9KOHOMUKL)




COJEPKXAHHUE YYEBHOI'O KYPCA A.JIreﬁpa U HAYAJIa aHAJIu3a
10 kiace

IToBTOpenue kypca 7 -9 kiacca.

UucnoBble 1 OyKBEHHBIC BBIPAKEHUS. YTPOIIEHUE BhIpaKeHUH. YpaBHeHUs. CHUCTEMBbI ypaBHEHUH.
HepaBenctBa. DnemenTapHble GyHKINU.

1.JleficTBUTEIbLHBIC YU CTIA

Lenbie 1 paunoHanbHble yncia. JeiictBurenbHble uncna. beckoHeuHo yObIBaromasi TeOMEeTpHUECKas
nporpeccusi. ApupMeTHYECKU KOpeHb HaTypanbHOW crTeneHn. CTENeHb ¢ PAMOHAIBHBIM |
JEMCTBUTENBHBIM I10KA3aTEISIMHU.

OcHoBHble 1enu: (opMHpoBaHUE MpPEACTaBICHUI O HATypalbHbBIX, IENbIX 4YHCIaX, O MPU3HAKaX
JEIMMOCTH, TPOCTBIX U COCTABHBIX YMCIIaX, O PALIMOHAIBHBIX YHCIAX, O MEPUOJE, O MEPUOIUUECKON
npobu, O JEeHCTBUTENBHBIX 4YHCIaX, 00 HPpPalMOHAIBHBIX YHCIaX, O OECKOHEUHOH NecATUYHON
NEPUOINYECKON JIpoObH, O MOnyJe NEHCTBUTENIBHOIO 4HMcia; (OPMUPOBAHME YMEHHUH ONpEIemsaTh
OCCKOHEYHO YOBIBAOIIYIO TEOMETPHUUYECKYIO TTPOTPECCHI0, BBRIUUCIATE 10 (hopMysie CyMMYy OECKOHEYHO
yOBIBaroIeil TeOMETPHUUYECKON MPOrPECCUH; OBJIAZICHUE YMEHUEM H3BJICUCHHMS KOPHS I-i CTETEHU U
MIPUMEHEHHUE CBOMCTB apu(PMETHUECKOTO KOPHS HATYpaJbHOM CTENEHHU; OBJa/IecHUE HAaBbIKaMU PEIeHUs
MPPALMOHATIBHBIX YPaBHEHUM, UCIIONB3Ys PA3IMUYHBIE METO/Ibl PEIICHHS UPPALMOHATBHBIX YPABHEHUHN U
CBOMCTB CTENEHU C JIOOBIM 1[ET0YHCIEHHBIM [TOKa3aTeIeM.

2.CreneHHast QyHKIIHS

Crenennast ¢yHkiusa, e€ cBoWcTBa W rpaduk. PaBHOCHIbHBIE ypaBHEHHUS W HEPAaBEHCTBA.
HppaunoHaibHble ypaBHEHMUS.

OcHoBHBIE TIeH: (POPMUPOBAHUE TPEACTABICHUA O CTENIEHHOW (YHKIIMH, O MOHOTOHHOW (DYHKIIHH;
¢dbopMHUpoBaHHE YMEHHH BBINONHATH NMpPeoOpa3oBaHHE AAHHOTO YpaBHEHHs B ypaBHEHHE-CIIE/ICTBUE,
pacirpeHus o01acTy ONpeesieHrs, TPOBEPKU KOPHEH; OBlIaZIeHHEe YMEHUEM pelliaTh UppallMOHATIbHBIE
yYpaBHEHHsI METOJIOM BO3BEICHMS B KBaJpaT 00CUX YacTell ypaBHEHHs, MIPOBEPKU KOPHEH ypaBHEHUS;
BBIMIOJHATh ~ PAaBHOCHWJIBHBIE  IIPeoOpa3oBaHUs  YpaBHEHHS] W ONpPENENsITh  HEPaBHOCUIIbHBIC
npeoOpa3oBaHUs YPABHECHHUS.

3.Iloka3arenpHas QyHKIUS

[lokazatenbHast ¢yHkuusa, e€ cBoiictBa u rpaduk. IlokasarenbHble ypaBHeHus. IlokazaTenbHble
HepaBeHCTBAa. CUCTEMBI OKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

OcHoBHBIE 1IeH: (OPMUPOBAHUE MOHATUH O MOKA3aTeIbHOU (PYHKIMH, O CTENEHU C MPOHU3BOJILHBIM
NeHCTBUTENBHBIM TIOKa3aTelieM, O CBOICTBaxX MoOKa3aTenbHOM GYyHKIMH, O rpaduke (QyHKIUU, O
CUMMETPUU OTHOCHUTENBHO OCH OpIMHAT, 00 OKCIOHEHTe; (OPMHPOBAHME YMEHHS pellaTh
[TOKA3aTeNIbHbIE YPABHEHUS PA3JIMYHBIMM METOJIAMH: YPaBHHBAHUEM ITOKa3aTelIeld, BBEACHUEM HOBOM
IIEPEMEHHON; OBJIQJICHUE YMEHMEM pEIllaTh IOKa3aTelIbHbIE HEPAaBEHCTBA pPA3JIMYHBIMU METOJIaMH,
HCIIONB3Yysl CBOMCTBA PAaBHOCHUJIBHOCTM HEPABEHCTB; OBJIAJICHUE HABBIKAMM PELICHHUS CHCTEM
II0KA3aTeIbHBIX YPABHEHUM U HEPABEHCTB METOJIOM 3aMEHBI IEPEMEHHBIX, METOJIOM ITOICTAaHOBKH.

4 Jlorapudmudeckas QyHKIus .

Jlorapudmel. CpoiictBa jorapudmMoB. [lecsaTuunbie W HaTypaiabHbIC JIorapudmel. Jlorapudmudeckas
¢bynkuus, e€ cBoiictBa u rpaguk. Jlorapudpmudeckue ypaBHenus. Jlorapudpmudeckue HepaBeHCTBA.

OcHoBHBIE 1enu: (OpPMHUPOBAaHHE TMPEACTaBICHUN o Jsorapudme, o0 OcCHOBaHWHU Jorapudma, o
Jorapu(MHUPOBAHUH, O JECATUYHOM Jorapudme, o HaATypalbHOM Jorapudme, o Gpopmyre nepexona ot
agorapudMa C OJHMM OCHOBAaHHEM K JIOTapupMy C APYI'MM OCHOBaHHEM; (hOpMHpPOBAaHHE YMEHUS
MPUMEHATh CBOWMCTBA JOrapuMOB: JorapudM MPOU3BEACHUS, JOrapudM dYacTHOTO, Jiorapudm
CTENEHH, MPH YHPOIIEHUH BBIPAKEHHM, COIEpXKaIluX Jorapu(Mbl; OBJIAJCHHE YMEHHUEM pellaTh
norapupMHUYECKUEe YPaBHEHUS; TIEPEX0/isi K PAaBHOCHIBHOMY JIOTapH(PMHUECKOMY YpaBHEHHIO, METO/T
NOTEHIIMPOBAHUSA, METOJl BBEACHUS HOBOW NEPEMEHHOH, OBJIAZICHHE HAaBBIKAMH  pEIICHUS
Jorapu(pMUIECKUX HEPABEHCTB.

5. Tpuronomerpudeckue GOpMyIIbl



Pannannas mepa yria. [ToBopoT Toukr BOKpYr Havana KoopauHat. OnpenesieHlue CuHyca, KOCMHyca 1
TaHreHca. 3HaKHu CHHYCa, KOCHHYCa H TaHI'CHCA. 3aBUCUMOCTD MCXKIYy CHHYCOM, KOCHMHYCOM U
TAHT€HCOM OJIHOTO U TOro ke yria. TpuroHomerpuueckue ToxzaecTBa. CHHYC, KOCHHYC M TaHTEHC
yIJI0B 0 U 0. POPMYIIbI CIIOKEHUS.. CAHYC, KOCUHYC U TAHT€HC JBOMHOTO yria.. @opmyiibl IpuBEACHUS.
Cymma u pa3HOCTh CUHYCOB. CymMMa 1 pa3HOCTh KOCUHYCOB.

OcHoBHbIE 1IeMH: (hopMUpOBaHUE TPECTABICHUNA O paauaHHON Mepe yria, O MepeBojAc paguaHHOMN
MEphl B TPagyCHYl0O W HAoOOpOT, TPaAyCHOW - B paguaHHyl; O YHCIOBOW OKPYKHOCTH Ha
KOOPJIMHATHON IUIOCKOCTH; O CHHYCE, KOCHHYCE, TaHT'€HCE, KOTaHI€HCE, UX CBOMCTBAX; O YETBEPTAX
OKpY)KHOCTH;  (OPMHpPOBAHHWE YMEHUH yIpoulaTb TPUTOHOMETPHUUECKUE BBIPAKEHUS OJIHOTO
apryMeHTa; JOKa3blBaTh TOXKIECTBA; BBHINOJHATH MpPeoOpa3oBaHUE BBIPAKEHUN IMOCPEICTBOM
TOXKIECTBEHHBIX IPEoOpa3oBaHUi; OBIAJCHUE YMEHHMEM NPUMEHATH (HOpMyIbl CHHYca M KOCHHYCa
CYMMBI M Pa3HOCTH, (OpPMYJIbl JIBOWHOTO YIJia JUIsl YIPOIICHHs BBIPRKEHMI; OBJa/leHue HaBbIKAMHU
UCTOJb30BaHUs (opMyd TpHuBeneHUs H (HopMya NpeoOpa3oBaHHUsI CYMMBI TPUTOHOMETPUUECKUX
(GyHKIHI B IPOU3BEICHUE.

6. TpuronoMeTpuyecKue ypaBHEHUS

VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tgX = a. PemieHue TpUTrOHOMETPUUYECKHX
YpaBHEHU.

OcHoBHBIE 1IeTH: (OPMHUPOBAHUE TPEICTABICHUN O PEIICHUH TPHUTOHOMETPUYCCKUX YpaBHEHHH Ha
YHUCIOBOM OKPYXKHOCTH, 00 apKKOCHUHYCE, apKCHHYCE, apKTaHIeHCe, AapKKOTAHTeHCE 4YHCIa;
(GopMHpOBaHHWE YMEHUWI pEIICHUS] MPOCTEHIIMX TPUTOHOMETPUYECKUX YpPaBHEHHH, OHOPOIHBIX
TPUTOHOMETPHYECKUX YPAaBHCHUIl, OBJaJCHUEC YMEHHEM pEIIaTh TPUTOHOMETPUYECKHE YpaBHECHUS
METOJIOM BBEICHHS HOBOH IEPEMEHHOH, METOIOM pa3lIOKEHHsS Ha MHOXHTEIH, paCHIUpeHHEe |
0000111eHUE CBEJICHUN O BUAAX TPUTOHOMETPHUECKUX YPAaBHEHUH.

7. IToBTOpenue kypca anredpsr 10 kmacca

CrenenHasi, oka3aTelbHasg U Jorapugmuueckas QyHkuuu. PemeHue moka3aTeNlbHBIX, CTENEHHBIX U
norapu(MHUUECKUX ypaBHEHHMH. PerieHune TmOKa3aTeNbHBIX, CTENEHHBIX U  JIOTapU(PMUUECKHX
HepaBeHCTB. Tpuronomerpuueckue (opmynbl. TpuUrOHOMETpHUYECKHME TOXKIECTBA.  PemieHue
TPUTOHOMETPHUYECKUX YpaBHEHHUN. PelieHune cucteM moka3aTelabHBIX U JIOTapu(PMUYECKHX YpaBHEHUH.
TexcToBble 3a1aun Ha MPOLIEHTHI, IBUKEHHE.

OcHOBHBIE LIeNH: O0OOIIMTH M CHCTEMAaTH3MpPOBAaTh Kypc ainreOphl M Havyana aHanuza 3a 10 kiacc,
pernas TECTOBBIC 3aJaHUsl MO COOPHHUKAM TPEHHPOBOYHBIX 3aJlaHUi 1Mo moaroToBke k EI'D; co3math
YCIIOBUSL JJIsl TJIOJIOTBOPHOTO y4acTHsi B pabote B rpynne; GopMHpOBaTH YMEHHS CaMOCTOSITEIBHO W
MOTHUBHUPOBAHHO OPTaHU30BHIBATH CBOIO JICATEILHOCTb.

COJEP)KAHUE YYEBHOI'O KYPCA AJre0pa v Ha4yajia aHaJIu3a

11 kiace
IToBTOpeHune

1. Tpuronomerpuyeckue GyHKIUN

ToxnecTBeHHBIE TPEOOPa30BaHMS TPUTOHOMETPUIECKHIX BhIpaxkeHHH. TpuroHoMmerpuueckue GyHKIUN
YHCIIOBOTO apryMEHTa: CUHYC, KOCUHYC W TaHreHc. [lepuogmdeckue ¢yHkiuu. CoiicTBa U rpaduxu
TPUTOHOMETPUYCCKHUX (DYHKITHIH.
OcHoOBHAaS IEIb:
® paCIIMPHUTh U 3aKPEIHTh 3HAHUS U YMEHUS, CBSI3aHHBIC C TOXICCTBEHHBIMH IIPEOOpPa30BaAHUSIMHU
TPUTOHOMETPUYECKHUX BBIPAKCHHUIA,
® M3YYHWTHh CBOMCTBA TPUTOHOMETPUUYCCKUX (DYHKIIMN U TTO3HAKOMHTD YUAIIMXCS C UX TpadUKaMH.
N3ydyeHne TeMbl HAUMHACTCSI C BBOJHOTO MMOBTOPCHHS, B X0JI¢ KOTOPOTO HAIIOMHUHAIOTCS OCHOBHBIC
(GbopMyIlbI TPUTOHOMETPHUH, W3BECTHBIE M3 Kypca anreOpbl, M BBIBOASITCS HEKOTOpPHIE HOBBIC
dopmyiel. OT yyammxcs He TpeOyeTcs TOYHOIrO 3armoMuHaHus Bcex ¢GopMmyir. IIpemmonaraercs



BO3MOXXHOCTh ~ HCIIOJIb30BAHMSI PA3MUYHBIX CIPABOYHBIX MAaTepUajoB: ydyeOHUKA, TaOMIL,

CIPAaBOYHHUKOB.
Ocoboe BHUMaHHE CIEAYyeT YAEIUTh paboTe ¢ eIUHHUYHOW OKPYXKHOCThIO. OHA CTAHOBUTCS OCHOBOMU
JUIL OTIpEeNIeNIeHUs] CHMHYca M KOCHHYCa YHCIIOBOIO apryMeHTa M HUCHOJb3YeTCsl Jajnee Ui BhIBOJA
CBOMCTB TPUTOHOMETPUUECKUX (DYHKIUI U PEIICHUs TPUTOHOMETPUUYECKUX YPABHEHHH.
CucteMaTu3upyloTCsl CBEACHUS O (YHKUMAX U rpadukax, BBOAITCS HOBBIC TOHSATHS, CBS3aHHBIC C
uccaeaoBaHueEM (PYHKIIUN (IKCTPEMYMBI, IEPUOJANYHOCTD), U 00Ias cxema uccieaoBanus GpyHkiuii. B
COOTBETCTBHH C 3TOH 00IIel cXeMol MPOBOAMTCS UCCIEOBaHNE (DYHKIMI CHHYC, KOCHHYC, TAHT€HC U
CTPOATCS UX TpaduKy.

2. IlpousBogHas
IIpousBogHas. IIpomsBonHble CyMMBI, INPOU3BEACHHS M 4YacTHOro. IIpoumsBomHas CTENEHHOU
GyHKIUH ¢ 1eabIM nokasateneM. [Ipons3BoHble cuHyca U KOCHHYCA.
OCHOBHBIE LETH:

® BBECTHU IOHATHE NMPOU3BOIHOM;

® HayuyuTh HAXOJUTh MPOU3BOJAHBIE (PYHKIMHA B cCiay4asX, HE TpPeOYIOIIUX TPYIOEMKHUX

BBIKJIAJIOK.

IIpu BBEAECHUM NOHATHUS MPOU3BOAHON M M3YyYEHUU €€ CBOMICTB CIENyEeT ONMMPAThCS HA HAIJIAIHO-
WHTYUTUBHBIE TIPEACTABICHUS YYallUXCsl O MNPUONIKEHUH 3HAuY€HUN (QYHKIMH K HEKOTOPOMY
YHCITy, O MPUOJIMKEHUH YIacTKa KPUBOU K MPSAMOU JIMHHH U T. II.
dopmupoBaHue MOHATHS Mpeaena (QyHKUMU, a TakKe yMEHHE BOCIIPOM3BOAMTH JI0Ka3aTeIbCTBA
KaKMX-THO00 TEeopeM B JIaHHOM paszfelie He NpeaycMarpuBaioTcs. B kauecTBe mpumepa BBIBOJA
MpaBUJI HAaXOXKJEHUs NMPOU3BOJHBIX B KJIACCE PAacCMaTPHUBAETCS TOJIBKO TEOpeMa O MPOM3BOJHOU
CYMMBI, BCE OCTaJIbHbIE TEOPEMBI pazjiesia MpUHUMAIOTCS 0e3 JoKas3aTeiabcTBa. BaxkHO oTpaboTaTh
JIOCTaTOYHO CBOOOTHOE YMEHHE MPUMEHSTH 3T TEOPEMbI B HECIIOXKHBIX CIyYasiX.
B xome pemenus 3amad Ha mpuMeHeHHE (GOPMYNBI TMPOU3BOAHOW CIOKHONH (GYHKIIUA MOYKHO
orpannuuThes cnydaeM f(kx + b): uMeHHO ATOT ciyuyail HeoOX0ouM aasee.

3. IlpumeHeHUEe MPOU3BOTHON

I'eomerpuyecknii M MEXaHUYECKMM CMBICI NPOU3BOAHOM. IIpuMeHeHHMe DIPOU3BOJHON K
MOCTPOCHUIO TPaQuKOB (PYHKIMN U PENICHHUIO 3a/1a4 Ha OTHICKAHWE HAMOOIBIIETO W HAUMEHBIIIETO
3HA4YCHMII.

OcHoOBHas LIENb:

® 03HAKOMHUTH C MPOCTEUITNMH MeToAaMU JudepeHIINaTEHOTO HCUUCIICHHUS;

e BbIPa0OTATh YMEHHE MPUMEHSATH UX AJI UCCIEOBaHUS PYHKIMHA U TOCTPOEHUS IpadUKOB.

Onopa Ha TEOMETPUYECKHMM W MEXAHWUYECKHM CMBICI TPOU3BOJHOM JEA€T WHTYUTHUBHO SICHBIMH
KpUTEPUU BO3pACTAHUS U YOBIBaHUS (YHKIIHHA, TPU3HAKA MAKCUMyMa U MUHAMYMa.
OcHOBHOE BHHUMAaHHE JOJKHO OBITH YAEIEHO Pa3HOOOpa3HbIM 3a/1ayaM, CBSA3aHHBIM C MCIOJIb30BaHUEM
NPOU3BOAHON JuIs wuccienoBaHuss ¢yHkuuid. OctanbHON Marepuan (MIPUMEHEHHE IPOU3BOJAHOM K
MpUOIMHKEHHBIM BBIYUCIICHUSM, IPOU3BOAHAS B (U3UKE U TEXHUKE) AAETCS B O3HAKOMHUTEILHOM ILJIaHE.

4. TlepBooOpa3Has U UHTETpAI .

[TepBoobOpasnas. [lepBooOpa3Hbie cTereHHOW (YHKIUU C LEIbIM MokazareneMm (m #-1), cuHyca u
KocuHyca. [Ipocreiinme npaBuia HaX0XXICHU IEPBOOOPAZHBIX.
[Tnomane xkpuBonMHEHHON Tpaneunu. MaTerpan. ®opmyna Hetorona — Jleibnuma. [Ipumenenne
MHTErpaja K BEIYMCICHUIO IUTONaiel 1 00BbeMOB.
OCHOBHEI € IEIHU:
® 03HAaKOMHUTh C MHTETPUPOBAHHEM KaK orepanueit, oopaTHoil 1uddepeHIIMpOBaHuUIO;
® [I0Ka3aTh IPUMEHEHHE MHTETPAJIa K PEIIECHUIO T€OMETPUUECKUX 3a1a4.
3anada OTpaOOTKH HABBIKOB HAXOXKJEHHS MEPBOOOPA3HBIX HE CTABHUTCS, YIMPAXKHEHUS CBOAATCA K
IPOCTOMY IPUMEHEHHUIO TaOJIHII U MPAaBUJI HAXOXKACHUS IEPBOOOPA3HBIX.



NHTterpan BBOAUTCS HA OCHOBE PAacCCMOTPEHUS 33Ja4yd O IUIOLIAJAM KPHUBOJMHEHWHON Tpameuuu U
MOCTPOEHHsI UHTETpadbHbIX cyMM. DPopmyrna Heiorona — JleiiOHuIa BBOAUTCS HA OCHOBE HATJISAHBIX
MpPEICTaBICHUM.

B kadecTBe WIIIOCTpallMM TNPUMEHEHUS UHTErpajla paccMaTpUBAIOTCA TOJIBKO 33aJaud O
BBIUMCIICHUH TuIomaneil u oovemoB. Crienyer ydecTb, uTo ¢GopMmylia oObeMa Hiapa BBIBOAUTCS MpPU
U3Y4YEHUH JaHHOW TEMBI U UCIOJb3YETCA 3aTEM B KypCe F€OMETPHH.

Marepuan, kacaromuiicss paboThl EPEMEHHOW CHJIBI U HAXOXKACHHUS IIEHTpAa MacC, HE SBISETCA
00s13aTeTTbHBIM.

[Tpu u3yyeHnn TeMsbl 11eJeCO00pa3HO MUPOKO MPUMEHSTH rpapuuecKkre ULTIOCTPALUH.

9. DneMeHThl KOMOMHATOPUKHU

TabnuaHoe u rpaduueckoe mpeAcTaBieHUe NaHHbIX. YUCITOBBIE XapaKTEePUCTUKHU PSIIOB TaHHBIX.
[Toouep&nupiii 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKHUX 3JIEMEHTOB U3 KOHEYHOTO MHOYKECTBA.
®opmyIibl YKcia epecTaHOBOK, COUETaHU, pa3MelieHui. Perenne KoMOMHATOPHBIX 3a/1a4.
®opmymna bunoMa HeroTtona. CBoiicTBa OMHOMUHAIBHBIX KO3 GUIIEHTOB. TpeyrobHUK
[Tackans.

OCHOBHEIE €T

(dbopMUpOBaHHE TIPECTABICHUN O HAYYHBIX, JOTUYECKHX, KOMOWHATOPHBIX METO/JAaX  PEIICHUs
MaTeMaTHYECKUX 3a7a4;

(dbopMHpOBaHKE YMEHHS aHAIU3HPOBATh, HAXOJUTH PAa3JIMYHbIE CIIOCOOBI pEeIIeHHUs] OAHON U TOH
e 3a]1a4M, JIeJaTh BbIBOBL;

pa3BUTHE KOMOMHATOPHO-JIOTUYECKOTO MBIILICHUSI.

7. DneMeHThl TeOpUHU BeposTHOCTEH. CTaTUCTHUKA

DneMeHTapHbIE U CI0XKHbIE cOOBITHS. PaccMoTpeHue ciryyaeB: BEpOATHOCTh CYMMBbI HECOBMECTHBIX
COOBITHM, BEPOATHOCTH IPOTUBOIOIOKHOTO cOOBITHS. [IOHATHE O HE3aBUCUMOCTH COOBITHH.
BepOHTHOCTB " CTaTUCTUYCCKAA 4aCTOTa HACTYIIJICHU A COGBITI/IH. Pemienue IMPAKTUYCCKUX 3aaa4 C
MPUMEHEHUE BEPOSITHOCTHBIX MeTOA0B. CiydaitHble BenuuuHbl. [leHTpanbHbie TeHAeHIInH. Mepbl
pa3bpoca

OCHOBHEIE 1€

(bOpMI/IpOBaHI/Ie NpEACTaBJICHUA O TCOPUHU BCPOATHOCTHU, O MOHATUAX: BECPOATHOCTH, UCIIBITAHUC,
coObITHE (HEBO3MOXKHOE M JOCTOBEPHOE), BEPOSTHOCTh COOBITUN, OOBEAMHEHNE U MEepPECcCeUeHUe
COOBITHH, CJIEACTBHE COOBITHS, HE3aBUCUMOCTh COOBITHIA;

dbopMUpOBaHHE YMEHHS  BBIUYUCIATH BEPOSTHOCTh COOBITHIA, OMpENENATh HECOBMECTHBIE U
MMPOTUBOIIOJIOKHBIC CO6BITI/I}I;

OBJIaJICHUE YMCHHUEM BBITIOJHITH OCHOBHBIE ONIEpAIH Ha/l COOBITUSIMH,

OBJIaJICHUE HAaBBIKAMH PEIICHHS MTPAKTUYECKHUX 33/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Hrorosoe noBropeHue



COJAEP) KAHUE YYEBHOI'O KYPCA I'eomerpusi

10 kiace
IToBTOpeHune marepuana 7-9 kiacca

1. Beenenue (akcHOMBI CTEPEOMETPHUH M MIX CIICACTBUS)

[IpencraBnenue pasnena reoMeTpun — crepeomeTpur. OCHOBHBIE NMOHATUS CTEPEOMETPUU. AKCHOMBI
CTEpEOMETPUU M WX CJeACTBUA. MHOrOTpaHHUKH: KyO, mapajlefienunes, MIpsMOYTrOJIbHbII
napajuieJienune]], npusma, npsmasi npusMa, NpaBwibHas NpuU3Ma, MUPAMKAA, TpaBUJIbHAS MUpaMUA.
MonenrpoBaHue MHOTOIPaHHUKOB U3 Pa3BEPTOK U € IOMOIIbIO T€OMETPUYECKOTO KOHCTPYKTOPA.

2. [TapamienbHOCTh MPSAMBIX U TIJIOCKOCTEH.

[lepecekaromuecsi, nmapaielbHble M CKpeIIMBarolyecs MpsiMble B mpocTpaHcTBe. Kiaccudukanmys
B3aMMHOI'O PAacCIOJIOXKEHUS ABYX INPAMBIX B NPOCTpaHCTBE. [IpM3HAK CKPEIIMBAIOMUXCS NPSMBIX.
[TapannensHOCTh MPsAMON M MIOCKOCTH B npocTpaHcTBe. Kiaccuukanyst B3aMMHOTO PACIONOKEHHS
IpsAMOM M IIIOCKOCTH. [Ipu3Hak napayienbHOCTH NPSAMOM M IIOCKOCTH. IlapamienbHOCTH IBYX
wiockocreil. Knaccugukanus B3auMHOTO pacnoioxkeHHus ABYX IutockocTel. Ilpu3Hak mapamienbHOCTH
IBYX IIIOCKOCTEH. IIpu3Haku mnapamwienbHOCTH JBYX IMpsMBIX B IIPOCTpaHCTBE. Terpasap u
HapajuieIenuIe. .

3. IlepnieHIUKYIApHOCTD MPSIMBIX U IJIOCKOCTEN

Yron Mexnay NOpsAMBIME B TpoCcTpaHCTBe. llepnenaukynspHOCTs HpsMbIX. [lepneHAuKyIsIpHOCTH
npsMOM M IUIOCKOCTH. lIpu3HaK mnepneHAuKYyJIsSpHOCTH MPsSMOM M IUIOCKOCTH. OpTOroHajabHOE
IpoeKTupoBaHue. [leprneHuKynsap U HAKIOHHAs. YTOJ MEXAY IPSIMOM M INIOCKOCTBIO. JIByrpaHHBIM
yroia. JluHelHbli  yros  aByrpaHHoro yria. IlepnengukymspHocTs — mnockoctel.  IIpusnax
MIEPIEHIUKYISIPHOCTH ABYX INIOCKOCTEH. PaccrosHMe MeXay TOYKaMU, NPSAMBIMA M IIOCKOCTSMH.
Tpexrpansblii yroji. MHOTOTpaHHBIN yTroJl.

4. MHOTOrpaHHUKU

MHororpanssie yrisl. IIpusma. IIupamuna. Beimykiible MHOIOrpaHHUKM U UX CBOMCTBA. IIpaBuibHbIE
MHOTI'OTPaHHUKH.

5.BekTopsl B IPOCTPAHCTBE

Bektopel B mpocTtpancTBe. KosimmHeapHble U KOMIUIaHApHbIE BEKTOpbl. [lapaisenbHblid mepeHoc.
[TapannensHOe TPOEKTUpPOBAHWE K €ro cBoicTBa. [lapamienbHble NPOSKIMH TUIOCKHX (QUTYP.
N300paxkeHne mpocTpaHCTBEHHBIX (PUTYp HA IIIOCKOCTHU.. MIcToprueckre CBEACHHUS.

6.1ToBTopenue. Pemenue 3amau



COILEPKAHUE YYEBHOI'O KYPCA I'eomerpust
11 kaacc

IToBTOpeHue

I'maa IV: Bekrtopsl B mpocTpaHcTBe
OcHoBHas 11e7b: 0000IMTh W3YYEeHHBIH B 0a30BOM IIKOJIE MaTepual O BEKTOpax Ha IJIOCKOCTH, JaTh

CUCTCMATHUYCCKUE CBCIACHUA O I[GﬁCTBHHX C BCKTOpaMH B TIIPOCTPAHCTBC. OCHOBHOC BHHMAaHHEC
YACIACTCA PCUICHUIO 3a/la4, TAK KaK IIPH 9TOM ydalllueCAa OBJIAJACBAOT BEKTOPHBIM MCTOAOM.

I'maBa V. Metox KOOpAMHAT B IPOCTPAHCTBE

[IpsamoyronbpHasg cuctemMa KoopAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. CBS3b  MEXIY
KOOpJMHATaMHU BEKTOpa M KoopAuHaTamu Touek. [Ipocreiimne 3amadm B KOOpAMHATAX. YTOJI MEXIY
BEKTOpaMHU. BrlunciaeHnue yrioB Mexay ONpsMbIMH M IUIOCKOCTSAMU. LlenTpanbHas cummerpus. OceBast
cuMMeTpHs. 3epKajibHas cuMMmeTpus. [lapamiensHblil epeHoc.

I'maBa VI. lunuuap, KOHYC U 1wap

Ilonsatne nmmuuapa. IDnomans moBepxHocty mwiMHiapa. llonstue konyca. Ilmomans moBepxHOCTH
KoHyca. Yceuénuelii koHyc. Cdepa u map. YpaBHeHnue chepsl. BzaumHoe pacnonoxenue chepsl u
iockoctu KacarenbHas mitockocTs k cdepe Ilnomans chepsr.

I'maBa VII. O6b€MbI TEN

[Tonsitue o6véMa. OOBEM mpsiMOyrosibHOro mapawienenumnena. O0béM mpsMoil mpusmbl. OO0BEM
uuiMHapa. Beruncnenne oO0bEMOB Teld ¢ MOMOIIbIO OMpeneideHHOro uHTerpana. O0bEM HaKIOHHON
npusMbl. O0bEM upamuabl. O0bEM KoHYca. O0BEM mapa. OOBEM IApOBOTO CETMEHTA, IIIAPOBOTO CIIOS
u mapoBoro cexropa. [Tnomans chepsr.

Ob6o06matomee moBTopeHue. Pernenue 3amad.

[TapajylenbHOCT  HPSAMBIX U IJIOCKOCTEH. llepneHAMKYJIApHOCT INpsAMBIX UM INIOCKOCTEH.
MHororpanHuky. MeToa KoopAuHAaT B IPOCTPAHCTBE.

Hunuuap, koryc u map. O0bEMBI TeI.

[ToBTOpenue. Pemenne 3amau

Ne Bcezo
Haumenoeanue pazoenog u mem

n/n uacoe
[ToBTOpenue (anredpa) 5
Kopuu u crenenn. CteneHHbIe PyHKITNT 16
[ToBTOpeHue (reomeTpust) 2
KoopanHars! B ipocTpaHCcTBe 15
[TokazarenpHas, norapupmudeckas GyHKIUU 30
Humnap. Konyc. Hlap 17
[TepBooOpaznas. MaTerpan 7
BepositHOoCTh M cTarucTuka. Pabora ¢ qaHHBIMEU 12
OOwembI T 22
VYpaBHeHusI U HepaBeHCTBA. CHCTEMBl ypaBHEHUH U HEPABEHCTB 19
HroroBoe noBropenue. Mctopus MareMaTuku 25/30

Hroro 170/175




KanennapHo-temaTuveckoe miiaHupoBanme no aareope 11 kiacc

Ne

ama ama
YpoKa 6 Tema ypoka A A
200y naan daxm
1. | INoBropenue. Yncnossle BoipaxkeHus. [IpeoObpazoBanus KopHen 1.09
2. | . 4.09
oBrOopeHHe. TPUTOHOMETPUYECKHE YPaBHCHUS
. 5.09
3. [Toeropenue. [IpeoOpazoBaHMs TPUTOHOMETPUIESCKIX BBIPAKECHHMA
4. | Ilosropenue. [TpousBoaHas. [IpuMeHEHHE IPOU3BOIHON 8.09
5 CreneHb ¢ IeHCTBUTEIBHBIM IOKA3aTelIEM, CBOIICTBA CTEIEHH. 11.09
[loHsiTHE KOPHS N-CTENEHU U3 JEHCTBUTEIBHOIO YHCIIA.
. 12.09
6. | dynkmus y = V; , UX CBOWCTBa M rpaduku
CreneHb ¢ IeHCTBUTEIBHBIM IOKA3aTelIeM, CBOMCTBA CTENEHH. 15.09
7.
DOyHKIUA Y = Q/z , IX CBOMCTBa U Tpaduku
CreneHb ¢ IeHCTBUTEIBHBIM IIOKA3aTelIEM, CBOMCTBA CTENEHH. 18.09
8.
DyHKIUA Y = 4/; , NX cBoMcTBa U rpaduku. Pemenue 3amanuii EI'D.
9 CreneHb ¢ IeHCTBUTEIBHBIM IOKA3aTelIEM, CBOICTBA CTEIIEHH. 19.09
" | CBolicTBa KOPHS N-H CTEIICHU
10 CreneHb ¢ IeHCTBUTEIBHBIM IOKA3aTelIEM, CBOIICTBA CTEIEHH. 22.09
" | CBoiicTBa KOpHS N-i CTCTIICHH
o 25.09
11. | IIpeoOpa3oBaHue BbIpAXKEHUH, COACPKALINX PATUKAIIBI
12. | O6001ICHNE TOHATHS O MMOKa3aTese CTEICHH 26.09
29.09
13.| O6006I1IEHNE TTIOHATHS O TIOKA3aTelle CTEIIEHU
14 O00011IeHME TTOHATHUSA O IOKa3aresne cTeneHu. Penenue 3aganuii 2.10
| EI'D.
o 3.10
15. | Crenennas ¢yHkuus u ee cBoiictBa u rpaduk.
. 6.10
16.| CrenenHas (hyHKITUS M €€ CBOMCTBA U TpaduK.
Crenennas QyHKIUS U €€ CBOMCTBA U IpauK. 9.10
18 KonTpoJibHas padora Ne2 no teme «KopHH U cTeneHH. 10.10
" | CteneHHble QYHKIHM
19. | ITokazarenpHas QyHKIIHS U €€ CBOMCTBA U IpaduK. 13.10
20. | [TokazarenbHast pyHKIMS U ee CBOMCTBA U Irpaduk. 16.10
21. | ITokaszarenbHas QyHKIMS U €€ CBOMCTBA U rpaduK. 17.10
22. | Tlpocreiimue nmoka3areabHbIe ypaBHEHUS U HEPABECHCTBA. 20.10
23. | IIpocTeiinme moka3arelibHbIC YPaBHEHUS! H HEPABCHCTBA. 23.10
24. 24.10
25. | KoutpoabHas pagora Ned4 «Iloka3arenbHasi GyHKIM» 27.10
26 Jlorapudwm gncna. Jlecarununsiii sorapudm. HarypansHbrii 7.11
" | morapudm.
27.| Jlorapudwm gucna. Jlecsruunsiii norapudm. Harypaneusrii morapudm | 10.11
Jlorapudwm uucna. Jlecarnunsiii torapudm. Hamypanvhuolil 1111
28.
jno2apugm.
29. | Jlorapudmudeckas GyHKIUS U €€ CBOMCTBA U rpaduK 13.11
) rapupmMuIecKas KIIWS ¥ €€ CBOMCTBA U TpaduK. .
30. | Jlora ecka ee CBOMCTBa a 14.11




[Ipeo6pazoBanus rpadukoB GYHKIHIA: CBUT BIOJIb KOOPIMHATHBIX

17.11

31.| oceil, pacTsKEHUE U CXKATUE, OTPAKEHUE OTHOCUTEIIBHO
KOOPJIMHATHBIX OCEH.
32. | CpoiicTBa sorapupma 20.11
33.| CgoiicTBa jorapupma 21.11
34. | JlorapupmMuueckre ypaBHEHHS 24.11
35.| Jlorapudmudeckne ypaBHCHHUS 27.11
36. | Jlorapupmuueckue ypaBaenus. Pemenue 3aganuit EI'D 28.11
37.| KouTpoabHasi padora Ne5 «Jlorapudpmuueckas GyHKIus» 1.12
38. | JlorapupMuyeckue HEpaBEHCTBA 4.12
39. | JlorapupmMudeckre HepaBeHCTBA 5.12
40. | Jlorapudmuueckre HepaBeHCTBA 8.12
41. | TlpeoOpa3oBanue jJorapu(GMUIECKUX BhIPAKCHHIH 11.12
42. | IIpeoOpa3oBanue JorapupMHUUECKUX BBIPAKECHUN 12.12
43. | TIpeoOpa3oBanue jJorapuGMUICCKUX BhIpaXeHHH. YHCII0 e 15.12
44 [MpeoOpazoBanue orapupMUYECKuX BoipakeHuid. Yucno e. Pemenne | 18.12
| 3agaguit EI'D
45, KourpoabHas pagora Ne6 «AuddepenumpoBanne 19.12
MOKa3aTeJbHON 1 Jorapupmudeckoii GyHKIum»
46. | ITlepBoobOpaznas. [leppooOpa3Hble 2MeMEHTApHBIX (PYHKITHIA. 22.12
47 [Tnomans kpuBonuHeHOM Tpaneruu. @opmyina Herotona-Jleiibuuma | 25.12
| OnpeneneHHbI HHTErpal.
48. | imarnocTuyeckas pagora 26.12
49, Brraucienue miomaaei miockux Guryp u o0beMoB Tei BpameHus ¢ | 29.12
HOMOIIIBIO MHTETpaJa.
50 Brrancienue miomaaen miockux Guryp u o0beMoB tei BpameHus ¢ | 9.01
" | momokto uHTerpana. Pemenne 3aganuit ET'D
Brruncienue miomasei miockux Guryp u oo0beMoB tein BpameHus ¢ | 12.01
ST NoMolIIbI0 HHTerpana. Pemenue 3aganuit EI'D
Beruncrienue mioma e miockux Guryp u o0beMoB Tei BpaineHus ¢ | 15.01
>2. MOMOIIIbI0 UHTErpaa. Pemenue 3aganuii EI'D
53. | KonTpoabHas pa6ora Ne 7 «IlepBoodpa3nas. UuTerpam 16.01
Pemenwue 3anaq Ha TabauuHOE U rpaduuecKoe MpeICcTaBICHIE 19.01
54 | MQHHBIX. Hcnonb30BaHie CBOMCTB XapaKTEPUCTHK YUCIOBBIX
" | HabOpOB: CpeTHUX, HAUOOIBIIIETO M HAUMEHBIIIETO 3HAYCHHS,
pa3maxa, JUCIIePCHU
Pemenue 3a1a4 Ha onpeieNIeHNE YaCTOTHI U BEPOSITHOCTH COObITHH. | 22.01
55, Beruuciienre BeposiTHOCTEH B OMBITaX ¢ paBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU HCX0JaMu. PeleHne 3a1a4 ¢ npuMeHEeHHEM
KOMOWHATOPHUKHU
56, I[I/ICvaeTHHe ciydaliHbIe BEJIMYMHBI U pactpernencHus. HezaBucumbie | 23.01
CITydaiiHble BEJTMYHHBIL.
57 Pacnpenenenue cymMMbl ¥ IPOU3BEICHNS HE3aBUCHMBIX CIIydailHBIX 26.01
" | BeIU4YMH
Maremarndeckoe O)KUAaHNE U JUCTIEPCUS CITyYaifHOW BEIMUHMHBI. 29.01
58. | Maremarndeckoe OKUIaHUE U JUCIIEPCHUS] CYMMBI CITy4alHbBIX
BEJINYMH.
50, FGOMCTEI/I‘ICCKOG pacnpenenenue. bunomuansHoe pacnpenenenue u | 30.01
€ro CBOICTBA.
60. | HempepbIBHBIC CiTy4aiiHbIC BEIMYUHBL. [IOHATHE O IJIOTHOCTH 2.02




BEPOSITHOCTH. PaBHOMEpHOE pacripe/ielieHue.

[TokasarenbHOE pacrpeaesieHue, ero mapaMmeTpol. Pemrenue 3amanuii | 5.02
6l.
ETD
[TonsiTHe 0 HOpMaTBEHOM pactpeaenacHuu. [lapamerpsl HOpMaiabHOrO | 6.02
62. | pacnpenesncuus. [Ipumepsl CirydaiiHbIX BEJTMUUH, TOJUHHEHHBIX
HOPMAaJILHOMY 3aKOHY (TIOTPENTHOCTh H3MEPEHUH, POCT YEJIOBEKA).
63 HepagenctBo Yeobimena. Teopema bepHynin. 3akoH 60ibIINX 9.02
| uucen. Pemenue 3amanuii EI'D
64 Bb100pouHbIit MeTON H3MEpEHUsl BeposaTHOCTeH. Pok 3akoHa 12.02
" | OGONBIIMX YKCEN B HAyKe, MPUPOJIE M OOIIECTRE.
KoBapuarius 1Byx ciaydaiHbIX BenuduH. [loHsTHE 0 KO3 dUIneHTe 13.02
65. KOppEISALUN.
CoBMecTHBIC HAOIOICHHS IBYX CITy4ailHbIX BeMYMH. Beioopounsrid | 16.02
06. k03 PpHUIHEHT KOPPETSAIUH.
KonTponbhas padora Ne 9 «DneMeHThl MaTeMaTn4ecKol craTucTuku, | 19.02
67. KOMOMHATOPUKH U TEOPUU BEPOSITHOCTH
68. | UppannoHaabHble YypaBHEHUS. 20.02
69. | Uppannonanbsble ypaBHeHus. Pemenue 3ananuii ET'OD 26.02
70, Pemienne ypaBHeHHU, coaepKaliux NEPEMEHHYIO TTO/I 3HAKOM 27.02
MOYJIS
71 Pemienue ypaBHeHUi, cofepiKaliix NEPEMEHHYIO 110]1 3HAKOM 1.03
MOJTYJISL.
7 Pemienue ypaBHeHUi, coepiKaliix NEPEMEHHYIO 110]T 3HAKOM 4.03
"| momyns. Pemenne 3anannit EI'D
73. | MeToa HHTEPBAJIOB JIJIs PEIICHUS HEPABEHCTB. 5.03
74.| MeTox UHTEPBAJIOB JJIsl PEIICHNS] HEPABESHCTB. 11.03
75 MeTox HHTEPBAJIOB JIJIs PEIICHHS HEpaBEHCTRB. Pemenue 3a1anmii 12.03
| EI'D
76. | I'paduueckre MeTObI pEeLICHUs YPABHEHUN 1 HEPABEHCTB. 15.03
77. | I'padmaeckue MeTOBI pelicHHs ypaBHEHHIA U HEPBEHCTB. 18.03
78. | JImarnocTuyeckas padora 19.03
79. | I'paduueckre METOIBI PEIICHUsT YPABHEHUI ¥ HEPABEHCTB 22.03
Cuctembl MOKa3aTeNbHbIX, JIOTAPUPMUAICCKAX U UPPAIIHOHATIBHBIX 1.04
80. YpaBHEHUU.
81. 2.04
2. Cucremsr TOKa3aTENbHBIX, Jorapu(pMHYECKUX U HPPAMMOHATBHBIX 5.04
ypaBHEHHIA.
23, Cucremsl TOKa3aTENbHBIX, Jorapu(pMHYECKUX U HPPAMMOHATBHBIX 8.04
ypaBHEHHIA.
84. 9.04
85. | YpaBHeHus1, cucTEMBbl YpaBHEHUH C TapaMeTpoM 12.04
86.| VYpaBHEHHs, CHCTEMBI YpPaBHEHHUH C IMapaMeTpOM 15.04
87.| YpaBHEHHsI, CHCTEMBI ypPAaBHEHUH C IMapaMETPOM 16.04
23 KOHTpOJIbi—lﬂSI pa6ora 10 «YpaBHenusi u HepaBeHcTBa. Cucrempr | 19.04
ypaBHeHHii H HEPABEHCTB»
29 Hrorosoe nmoeropenue. [IpeoOpa3oBanus BeIpakeHUH. PernicHue 22.04
| 3amanuut EI'D
90. Hroroeoe noeropenue. [IpeodpasoBanus BeipaxkeHuil. Penienue 23.04

sagagui EI'D




91.| Urorooe nopropenue. Pemenue ypapHenuii. Pemenwne 3ananuii ET'D | 26.04
92. | Utorosoe mosropenue. Pemrenue ypaBuenuii. Pemenue 3aganuiit EI'D | 27.04
Hrorosoe nmoBropenue. Perrenne cuctem ypaBHeHHi. Pemenne 3.05
3. 3aganuil EI'D
94 HroroBoe nmoBropenue. Pemenue cucrteM ypaBHeHUi. Perienue 4.05
| 3amauuii EI'D
Hroroeoe noeropenue. [Iponssoanas. [Ipumenenue npousBogHoit k | 6.05
95 uccienoBanuo GpyHkuuii. Pemenue 3amanuii EI'D
Hrorosoe nosropenue. [Iponssonnas. IpumeHenne npousBoaHoit k | 7.05
%6. uccienoBanuio GyHkui. Pemenue 3amanuii EI'D
97 Hrorosoe nosroperue. OCHOBBI TpuroHomeTpuu. Perienue 3ananuii | 13.05
"| EITD
Hroroeoe nmoeropenue. OcHOBHI TpuroHomerpuu. Pemenne 3ananmii | 14.05
98.
EI'D
99. | Utorooe nopropenune. ®ynknuu. Pemenue 3aganmii EI'D 17.05
100 Hrorosoe noropenue. BeposTHOCTh U cTaructuka. Pabota ¢ 20.05
nagaeIMU. Pemenne 3amanuii EI'D
101| UtoroBoe nosropenue. CreneHu u KopHu. Pemenune 3aganuit ET'D 21.05
102 | UtoroBoe nmoBTopeHue. Pemrenue 3amanuii EI'D 24.05
KanennapHo-temarudeckoe niiaHupoBanme no reomerpun 11 kiaace
Ne Tema ypoka Aama | Jama
naau daxm
1. | Illoemopenue. [lapannenbrnocms npamvix u n1OCKOCMell. 5.09
TlepnenouxyisipHocmos NPAMbIX U RIOCKOCMEIL.
2 | Illoémopenue. Mnozoepannuxu 7.09
3 Bexmopul u koopounamwl 6 npocmpancmee. Ilpsmoyeonvuas cucmema 12.09
" | koopounam 6 npocmpancmae.
4. | Bexmopbl u KOOpOUHaAmMvl 8 NPOCMPAHCIIGE 14.09
5 Bexmopul u koopounamwt 6 npocmpancmee. Cés136 Mencdy KOOPOUHAMamu 19.09
" | 8eKMOPO8 U KOOPOUHAMAMU MOYEK.
6 Bexmopul u koopounamwt 6 npocmpancmae. Ilpocmetiwiue 3a0aqu 8 21.09
" | koopounamax.
7 Koumponovnas paboma Nel «Koopounamot ¢ npocmpancmee u 26.09
" | Koopounamol sexkmopa
8. | Yeon mexncoy eekmopamu 28.09
9. | Cranspnoe npouszeedenue ekmopos 310
10. | Cranaprnoe npoussedenue sekmopoé 6 KoOpouHamax 510
1. Ipumenenue 6ekmopos npu peuteHuU 3a0a4 Ha HAxX0HCOeHUe PACCMOSHUL, 10.10
OnuH, niowaoel u 00vbemos
12, Ipumenenue ekmopos npu peuteHuY 3a0a4 Ha HAXOHCOeHUe PACCMOSHUL, 12.10
OnuH, naiowaoell u 00vbemos
Vpaenenue nnockocmu 6 npocmparncmee 17.10
13. | @opmyna ons eviuucienusi paccmosiHus Mexcoy MmouKamu 8 nPOCMpPAHCMee.
Pewenue 3a0anuti EI'D




14.

ﬂeuafceﬂuﬂ 6 npocmpancmee. napa.fl.fle.fleblﬁ neperoc, yeHmpaibHasi
CUMMeEMPUA, CUMMeNPUSL OMHOCUMENbHO NJ10CKOCNU, n06Oponi.

19.10

15.| Csoticmea dsuoicenuil. [lpumenenue osudsxcenuil npu peweHuu 3a0ay 24.10
16. | IIpumenenue eexmopos npu pewenuu 3aoay. Pewenue 3aoanuii EI'D 26.10
17 Konmponvuas paboma Ne3 « Ckanaproe npoussedeHnue 6eKmopos 8 7.11
" | npocmpancmee. Jlsusicenus 8 npocmpancmeey
18. | Tena spawenus: yununop 9.11
19.| Ocnosnvie ceoticmea npsimo2o Kpy208020 YUIUHOPA 14.11
20 ITnowaov nogepxHocmu npsamo2co Kpy2oeo2o yununopa. Pewenue 3a0anuil 16.11
| EID

21.| Tena epawenus: konyc. OchosHbie C8OUCMBA NPIMO20 KPY208020 KOHYCA. 21.11
22. | ITnowaow nosepxnocmu npsimo2o Kpy2oeo2o KOHyca 23.11
23.| IIlpeocmasnenue 0b yceueHHom KoHyce 28.11

Ilpeocmaenenue o cewenuu KoHyca (napainenvHoe ocHoganuio u npoxoodsiyee | 30.11
24 yepes 8epuUny), ceueHus YuIuHopa (napaiieivHo u NepneHOUKyIsIPHO OCuU).
25. | Pazéepmka yununopa u xonyca. Pemenne 3aganuit EI'D 5.12
26.| Chepa u wap 7.12
27.| Cehepa u wap 12.12
28. | Ilnowaow nosepxnocmu wapa 14.12
29. | Uzobpadsicenue men epaweHusi Ha NJIOCKOCMU. 19.12
30. | Ilpocmetiwue kKomMOUHAYUU MHO2OSPAHHUKOS U Mel 8paujerus mexcoy cooou. | 21.12
31.| InarHocTnyeckas paéora 26.12

Bviuucnenue snemenmos npocmpancmeenuvix ueyp (pedpa, ouazonanu, 28.12
32. yenbl).

Buviuucnenue anemenmos npocmpancmeenuwix gueyp (pebpa, ouazonanu, 9.01
33. yenwvt). Pewenue 3a0anuu EI'D
34.| Ilpeocmaenenue o ceuenuu wapa. Pemenue 3axannii EI'D 11.01
35.| Koumponovnas paooma Ne7 «[{ununop, kouyc, wap» 16.01
36. | IHonamue 06 obveme 13.01
37.| Obvem npusmol 23.01
38.| Obvem npusmoi 25.01
39. | Obvem npusmol 30.01
40. | Obwvem npusmul. Pewenue 3adanuii EI'D 1.02
41.| Obvem yununopa 6.02
42.| Obvem yununopa 8.02
43.| Obvem yununopa. Pewenue 3aoanui EI'D 13.02
44. | Obvem nupamuobvi 15.02
45.| Obvem nupamuowl 20.02
46. | Obvem nupamuowvi. Pewenue 3a0anuii EI'D 22.02
47.| Obvem konyca 27.02
48. | Obvem Konyca 29.02
49.| Obvem konyca. Pewenue 3a0anuti uz EI'D 5.03
50. | Obvem wapa 7.03
51.| Obwvem wapa 12.03
52.| Obwvem wapa. Pewenue 3a0anuti uz EI'D 14.03
53.| Anarnocruyeckas paéora 19.03
54. | ITooobuwie mena 6 npocmpancmee. 21.03
55. | Ilooobuvie mena 6 npocmpancmae. 2.04
56.| CoomHouenus mexncoy niowaosamu nosepxHocmeti U 00vemamu NOOOOHbBIX 4.04




meil.

Coomuouenusi mexicoy niouaosmu nogepxnocmeti u 00vemamu n0OOOHbIX 9.04
>7 mei.
58. | Obwvemvr men. Pewenue 3a0anuti EI'D 11.04
59. | Obvemvr men. Pewenue 3a0anuit ET'D 16.04
60. | Obwvemovr men. Pewenue 3aoanuti EI'D 18.04
61. | Konmponvnas paboma NelO «Obvemvl meny 23.04
62. | Umozosoe nosmopenue. Muozoepannuxu. Pewenue 3a0anuti EI'D 25.04

Hmoeosoe nosmopenue. Tera u nosepxnocmu spawyenus. Pewernue 3a0anuti 2.05
63. D

Hmozoeoe nosmopenue. Tena u nosepxnocmu epawjenus. Pewenue 3a0anut 7.05
64. ErD
65.| Umozosoe nosmopenue. Bekmopwl 6 npocmpancmee. Pewenue 3a0anutt EI'D | 15.05
66. | Umozosoe nosmopenue. Ilnanumempus. Pewenue 3a0anuii EI'D 16.05
67. | Pewenue 3a0anuii EI'D 21.05
68. | Pewenue 3a0anuii EI'D 23.05

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

yupexaenuil.- M.: [Ipocsemenue

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

yupexaeHui.- M.: [Ipocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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http://www.uztest.ru/. http://www.fipi.ru/

http://www.edu.ru/

http://www.nscm.ru/
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	Планируемые предметные результаты освоения программы по алгебре и началам анализа
	Планируемые предметные результаты освоения программы по геометрии
	 доносить свою позицию до других: оформлять свою мысль в устной и письменной
	речи (на уровне предложения или небольшого текста);
	 слушать и понимать речь других;
	 выразительно читать и пересказывать текст;
	 вступать в беседу на уроке и в жизни;
	 совместно договариваться о правилах общения и поведения в школе и следовать им;
	 учиться выполнять различные роли в группе (лидера, исполнителя, критика).
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