


OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA «Agareopa»

Pabouas mporpamma no yuebHomy Kypcy "Anredpa" mis oOydarommxcs 7-9
KJaccoB  pa3paboTana Ha  ocHoBe  DenepanibHOrO  rOCYJAapCTBEHHOTO
00pa30BaTEeNbHOTO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHUs C YYETOM H
COBPEMCHHBIX MHPOBBIX TpPEOOBaHUH, MPEABIABISIEMBIX K MaTEMaTHYECKOMY
00pa30BaHMIO, U TPAIUIUN POCCHICKOTO 00pa3oBaHus, KOTOpbIE 00ECHEUYUBAIOT
OBJIaJICHWE KIIOYEBBIMH KOMIIETCHIIUSIMU, COCTABJISIIOUIMMU  OCHOBY  JUIS
HEMPEphHIBHOTO  00pa3oBaHMsI M CaMOPAa3BUTHSA, a TaKXKe IEJIOCTHOCTh
OOIIEKYIBTYPHOTO, TMYHOCTHOT'O U TMO3HABATEIHLHOTO pa3BUTHUsl oOydaronuxcs. B
porpamMme yuTeHbI Ujeu U nosioxkeHus: KoHuenuuu pa3BuTvs MaTeMaTHYeCKOTO
obOpazoBanus B Poccuiickoit deaeparuu. B smoxy nudpooit TpaHchopMamu
BCeX cQep YeNOBEYECKON JeATeTbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BOil MaTeMaTUYECKOW MOJATOTOBKU. YXKE B
IIKOJIE MaTeMaTHKa CIYKUT ONOPHBIM MPEIMETOM Jii M3YYECHHUS CMEXHBIX
JUCUUIUIMH, a TIOCJ€ IIKOJbl peajbHOM HEOOXOJUMOCTBIO  CTAHOBUTCSA
HEIpepbIBHOE  00pa3oBaHWe, 4YTO  TpeOyeT  NOJIHOUEHHOM  0a3oBoM
00111e00pa30BaTEIbHOM MOJTOTOBKH, B TOM YHCJIE U MAaTEMaTUYECKOM.

O10 OOYyCIOBIEHO TE€M, YTO B HAIIM JHHU pACTET 4YHMCIO mpodeccuid,
CBSI3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHUEM MaTeMaTuKu: U B cdepe
PKOHOMHUKHA, UM B OH3HECEe, W B TEXHOJOTHYECKUX OO0NacTsIX, U Jaxe B
ryMaHuTapHbeix cdepax. Takum o00pa3oMm, Kpyr IIKOJBHUKOB, IS KOTOPBIX
MaTeMaTUKa MOXKET CTaTh 3HAYUMBIM MPEIMETOM, PACIIUPAETCS.

[IpakTuueckass TOJE3HOCTh MaTEMaTUKH OOYyCIOBJIEHA TEM, UYTO ¢
NpPEAMETOM  SABJISIIOTCS  (PyHIaMEHTaldbHBIE  CTPYKTYpbl  HAIlero  MUpa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIC OTHOIICHHUS OT MPOCTEHIIHNX,
YCBaMBAaE€MbIX B  HEMOCPEJACTBEHHOM OIbBIT€, JO JOCTAaTOYHO  CJIOXKHBIX,
HEOOXOJMMBIX JJIsI Pa3BUTHUS HAYyYHBIX W TPUKIAIHBIX HACH. be3 KOHKpETHBIX
MaTeMaTUYECKUX 3HAHUU 3aTPYJHEHO TOHUMAHUE MPUHIUMIIOB YCTPOMCTBAa U
WCIIOJB30BaHUSI  COBPEMEHHOM TEXHUKH, BOCHPHUSATAEC U  HMHTEpHpeTarus
pa3HOOOpa3HOM COIMAIBbHOW, HSKOHOMHYECKOM, MOIMTHYECKOM HHPOpMaLuu,
Manodd(PeKTUBHA TOBCEAHEBHAsl IpakTUUecKas JesITeabHOCTh. Kaxmomy
YEeJIOBEKY B CBOEH JKM3HM TPUXOJUTCS BBINMOJHATh PACYEThl W COCTaBJISTH
QITOPUTMBI, HAXOJWTh W TPUMEHITh (DOPMYJBI, BIAACTh MNPAKTHUYCCKUMHU
npuéMaMu TEOMETPUUYECKUX H3MEPEHUN U TOCTPOCHHM, YUTAaTh WH(OpPMAIIHIO,
MPEACTABIICHHYI0O B BHJI€ TaOJMIl, AUarpaMM U TpaduKOB, XUTh B YCIOBUAX
HEONPeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

OnHOBpeMEHHO C pacumupeHreM cdep TpPUMEHEHUS MaTeMaTUKU B
COBPEMEHHOM 00I1IecTBe BCE 00Jiee BaXKHBIM CTAHOBUTCS MATEMATHYECKUIN CTUIIH
MBIIIUICHUSI, TPOSBISIIOMIUICS B ONpEeACIEHHBIX YMCTBEHHBIX HaBbIKax. B
MpoIlecce M3Y4YEHUs MaTeMaTHKH B apceHal MPUEMOB M METOJIOB MBIIUICHUS
YeJIOBeKa €CTECTBEHHBIM 00pa30oM  BKIIOYAIOTCS MHAYKIUMA W ACAYKIUA,
0o000IIeHne ¥  KOHKpETH3alus, aHaJlu3 U CHUHTe3, Kiaccupukanus U
cuctemaTuzanus, adctparupoBaHue U aHajgorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUeHHU, TMpaBUjia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHUM, CIOCOOCTBYIOT BBIPAaOOTKE yMEHHUS (OPMYIHPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKIACHHS, TEM CaMbIM DPa3BUBAIOT JIOTHYECKOE



MbIlIUIeHHE. Benyimas ponb NpUHAANCKUT MaTeMaTHKE M B (POPMUPOBAHUU
AJITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS] U BOCIUTAHUM YMEHUU JIEHCTBOBAThH
10 3aJaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATH HM3BECTHBbIE M KOHCTPYHPOBATh
HOBbIE. B mpoliecce pemieHust 3a7a4 - OCHOBOM y4eOHOM JNeATeNbHOCTA Ha ypOoKax
MaTEeMaTHKUd - PAa3BUBAIOTCA TaKKe TBOpYECKass W TMPHUKIAAHAs CTOPOHBI
MBIIIICHHS.

OOyuenne mareMaTuke MOaET BO3MOXKHOCTH pa3BUBATh y OOYyYaroIIMXCS
TOYHYIO, pallMOHAIBHYIO U MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
MOJXO/ISIIINE SI3bIKOBBIE, CHMBOJUYECKUE, rpaduuecKre CpeICTBA ISl BBIPAKEHUS
CY>KJIEHUHN U HATJIATHOTO UX MPEJCTaBICHUSI.

HeoOxoaumbiM ~ KOMIIOHEHTOM  OOWIEH  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUU  SIBJISIETCS  oOIlee  3HAKOMCTBO C  METOJaMHM  TO3HAHUSA
JEUCTBUTEILHOCTH, MPEJCTABICHUE O MpEAMETE W METoJaX MaTeMaTHUKH, HX
OTAMYMNA OT METOJOB JIPYTMX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTUKU JJIsl PEHICHUS HAYYHBIX U MPUKIATHBIX
3amay. Takum 00pa3oM, MaTeMaTHYECKOE OOpa30BaHME BHOCUT CBOM BKJIaa B
dbopmupoBaHue 00IIEH KyIbTyphl YEIOBEKA.

W3ydyeHne MaTeMaTHKH TakXe CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHHUIO
YeJI0BeKa, MTOHUMAHUIO KPacOThI ¥ U3SIIECTBA MATEMATUYECKUX PACCYXACHUMN, BO
CHPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHUIO UIEU CHUMMETPHUHU.

OINIUCAHUE MECTA YYEBHOTI'O IPEJIMETA, KYPCA B YYEGBHOM

IJIAHE
I'ona KonungectBo KonngectBo KomuuectBo Bcero gacos
OOydeHusi 4YacoB B HEJIEJIIO  YYEOHBIX HEJIeNIb ~ KOHTPOJIBHBIX paboT  3a yueOHBIN roj
7 Kyacc 4 34 9 136
8 Kacc 3 34 9 102
9 xiacc 3 34 9 102

JIMYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE
PE3YJIBTATBI OCBOEHUSA COAEPKAHUA KYPCA, IIPE/IMETA.

OcBoenne y4ueOHOTO Kypca «Anrebpa» MOKHO oOecrieurBaTh JOCTH)KCHUE HA
YpPOBHE  OCHOBHOTO  00miero oOpa3oBaHUs  CICAYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

JINMYHOCTHBIE PE3YJIbTATBI

JIMIHOCTHBIC pe3yibTaThl OCBOCHHUS MPOTPaMMBI y4eOHOTo Kypca «Anredpa»
XapaKTEPHU3YIOTC:

IlaTpuoTHYeckoe BOCIUTAHHE:

IPOSIBJICHHEM HHTEpeca K MPOIIOMY M HACTOSIMIEMY POCCUHCKOW MAaTeMAaTHKH,
IIEHHOCTHBIM OTHOIIGHWEM K JOCTIDKCHHSIM POCCHHUCKMX MaTEMaTUKOB U
POCCUHCKOM MAaTE€MaTUYECKOM IIKOJbI, K HMCIOJb30BAHUIO ATUX JOCTHXCHUU B
JIPYTUX HayKax W MPUKIATHBIX cepax.

I'pasknaHckoe u 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaM3alluu €ro
mpaB, TPEICTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPakIaHCKOTO oOIecTBa (BBIOOPHI,
OTPOCHI M TIP.); TOTOBHOCTHIO K OOCYXICHHUIO dTUYECKUX MPOOIIEM, CBSI3aHHBIX C



MMPAKTUYECKUM NPUMEHEHHEM JOCTWIKCHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOpaJib- HO-3THYECKHUX MPUHIHUIIOB B JESITEIBHOCTH YUYEHOTO.

TpynoBoe BocniuTanue:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B pCEUICHUHA MNPAKTHYECKUX 33]a4
MAaTEMATUYECKOW HAIPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHWM BCEH JKHU3HM ISl YCHEIIHON MpoQecCHOHATbHON
JEATEIIbBHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHMUIA;

OCO3HAHHBIM BBIOOPOM U  TIOCTPOCHHEM HWHIWBUAYAJbHOW TPACKTOPUH
oOpa3oBaHUsS U JKU3HEHHBIX IUIAHOB ¢ YYETOM JIMYHBIX HMHTEPECOB M
0O0I1IeCTBEHHBIX MOTPEOHOCTEH.

JcTeTHYEeCKOe BOCIIMTAHME:!

CIIOCOOHOCTBIO K  OMOIMOHAIBPHOMY M ACTETHUYECKOMY  BOCHPHSTHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajJiau, PEIICHUN, PacCyXIACHUW;, YMEHHUIO BHUICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOI'O NMO3HAHMS:

OpPUEHTAIIMEd B  JICSATEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAYYHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, MIPUPOJIBI U
oOlllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl 4elloBeuUeCKOMn
JESTEIbHOCTH, 3TANIOB €€ pa3BUTHS U 3HAUMMOCTH JIJISI pA3BUTHS [IUBUIIN3AIUY;

OBJIQJICHUEM S3bIKOM MATEMAaTHKA W MaTEMaTUYECKOM KYJIbTYpOM Kak
CpPEIICTBOM ITO3HAHUS MUPA;

OBJIJICHUEM MPOCTECUIIIMMH HABBIKAMM HCCIIEA0BATEIbCKON AEATEIbHOCTH.

dusnyeckoe BOCNHUTAHUE, (opMuUpOBaHHME KYJIbBTYPbl 3I0POBbA U
IMOLUMOHAJIBLHOIO 0J1AroNoJIyYns:

FOTOBHOCTBIO MPUMEHATh MATEMATHYECKHE 3HAHUS B MHTEPECAX CBOErO
3I0POBBbSI, BEACHUS  3J0pOBOro  oOpa3a JKM3HHM  (3I0POBOEC  TUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB);

c(hOpPMUPOBAHHOCTHIO HaBbIKa pedJeKCUU, TPU3HAHUEM CBOETO IIpaBa Ha
OIMOKY M TaKOTO K€ MpaBa APYroro 4eioBeKa.

IK0JI0rHYecKoe BOCIIUTaHHE:

OpPUEHTAIIMEN HA NMPUMEHCHUE MATEMAaTUYECKUX 3HAHUM IJI1 PELICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH Cpelibl, IUIAHUPOBAHUS MTOCTYIKOB U OIEHKHU
MX BO3MOYKHBIX MTOCIICICTBUUN JIJII OKPYKAIOLIEH CPEbI;

OCO3HaHUEM TJIOOATLHOTO XapaKTepa HSKOJOTUYECKHX MPOoOIeM M TyTehd Hux
pelICHUS.

JINYHOCTHBIE Pe3yJIbTAThI, 00eCTeYuBAIONINE ATANTAIMI0 00y4aouerocs K
U3MEHSIOIMMCH YCJIOBUAM COLMAJBHON U NIPUPOJIHOM Cpelbl:

e TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOIPEICIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AEATEIIBHOCTh, B TOM
yUCJIe YMEHUE YYUThCA Y APYTUX JIOJEH, NmpuoOpeTath B COBMECTHOM
JEATEeIIbHOCTH HOBBIC 3HAHUSI, HABBIKA U KOMIIETEHIINM U3 OMbITa APYTHUX;

e HEOOXOAMMOCTHIO B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMyIMpOBaTh UCH, TTOHATHS, TUTIOTE3bI 00 OOBEKTAX U SBICHUSAX, B TOM
YHCJIe paHee HE U3BECTHBIX, OCO3HABATH NEe(MUIIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;



e CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CUTYaIMIO KaK BbI30B, TPEOYIOUINI KOHTPMED, KOPPEKTUPOBATh
IPUHUMAaEMble PEIICHUs U JeHCTBUS, POPMYIUPOBATH U OLIEHUBATH PUCKH U
MOCJIENICTBUS, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  pe3yJbTaThl OCBOCHMSI MPOrpaMMbl  yuyeOHOro Kypca
«Anredpa» XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAIbHBIMYI MO3HABATEIbHBIMHU
JNEUCTBUSAMH, YHUBEPCAIBHBIMU KOMMYHHMKATUBHBIMHU JICVCTBUAMU U
YHUBEPCAIbHBIMU PEryJATHBHBIMU JICHCTBUSIMU.

1) VYuuBepcaibHBIC MO3HABATEIBHBIE ICHCTBUS 00ecrneurnBaoT
dbopmupoBaHre 0a30BBIX KOTHHTHBHBIX ITPOIIECCOB OOydaromuxcs (OCBOCHHE
METONOB  IIO3HAHUSA  OKPYXKAIOLIEr0  MHUpPa; NPUMEHEHHE  JIOTHYECKHX,
UCCIIEIOBATENbCKUX OINEepaluii, yMEHUN paboTaTh ¢ HHPpOpMaHeEi).

ba3oBble Jjornyeckue 1eicTBUA:

e BBIBILITH U XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKHM MaTEMaTHUYECKHX

OOBEKTOB, MOHSTUNA, OTHOLIEHUH MEXAY MOHATUAMU; (OPMYIUPOBATH
ONpENeNeHUs]  NOHATHUW;  YCTaHAaBIMBATh  CYIIECTBEHHBIH  IPHU3HAK
KJaccu(uKanuy, OCHOBAaHMS i OOOOUIEHUS W CpaBHEHUS, KpPUTEPUU
IPOBOIMMOI0 aHAJIN3a;

e BOCHOpUHUMATH, (OPMYIUPOBATH W  NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTENIbHbIE W OTpHUIATEeNbHbIC, EAMHWYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

o BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpeurss B (akTaX, AaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSIX;
npejyiaraTb KPUTEPUH 7Sl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA,

e J€NaTh BBIBOABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHKH, ICIYKTUBHBIX W
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3aKIIIOUEHUH TI0 aHAJIOTUH;

o pa3dmpaTh JOKa3aTeNbCTBA MAaTEMAaTHUECKUX YTBEP)KICHUH (TMpsSMbIE U OT
IPOTUBHOI0), TMPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JOKa3aTeIbCTBA
MaTeMaTHYeCKUX (akToB, BBICTpaMBaThb AapryMEHTAlMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CMoOco0 perieHUs y4eOHOW 3amaun (CpaBHHUBATh HECKOJIBKO
BApMAHTOB pEIIEHUS, BBHIOMpaTh HamboNee MOAXOMAIIMH ¢ y4ETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBbie ucciieqoBare/ibCKue J1eCTBUA:
e HCIIOJIb30BATh BOIPOCHI KAaK HCCIEAOBATEIIBCKUN HHCTPYMEHT IO3HAHMUS,

dbopMyaupoBaTh BONPOCHI, (UKCUPYIOIIKME MPOTUBOpEUnE, MpodIIeMy,
CaMOCTOSITEJIbHO ~ yCTAHaBJIMBaTh HCKOMOE M JaHHOe, (OpMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

e IMPOBOJUTH IO CAMOCTOSITEIIBHO COCTaBICHHOMY IUIaHY HECIJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIEJOBAHNE TI0 YCTAHOBIEHUIO OCOOCHHOCTEH
MaTEMaTHUYECKOTI0 00OBEKTA, 3aBUCUMOCTEN O0BEKTOB MEKIY CO00ii;



CaMOCTOSITENILHO (POPMYTUPOBATH 000OIIEHUSI M BBIBOJIBI MO pe3yIbTaTaM
NPOBEAEHHOTO HAOIOICHUs, HWCCIICIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;
IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TpOIecca, a TAaKKe BBIIBUTATH
MIPEATOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAITb HEJOCTATOYHOCTh M M30BITOUHOCTh HMHGOpPMALMK, JaHHBIX,
HEO0OXOAUMBIX JJIsl PEIICHUS 3a1a4H;

BBIOMpaTh, AaHAJW3UPOBATh, CUCTEMATHU3UPOBATH U HHTEPHPETUPOBATH
UHGMOPMAIUIO Pa3TUYHBIX BUIOB U OPM IPEICTABIICHUS,

BEIOMpATh (QopMy mpenacTaBieHUs WHDOpPMAIMM W HWIUTIOCTPUPOBATH
pemaeMple 3a7a4yd  CXeMaMH, JuarpaMMaMH, HWHOM Trpadukod U UuX
KOMOMHAIIMSIMU;

OIICHUBATh HAAEKHOCTh HMHGPOPMAIIMHA TI0 KPUTEPHUSAM, MPEII0KCHHBIM
YUIHUTENEeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSTEILHO.

2) YHuBepcaiabHble KOMMYHHKATHBHbIE JICHCTBHS 00eCIeYynBaroT
c(hOpMHUPOBAHHOCTH COLIMAIBHBIX HABBIKOB 00YYaIOIIHXCS.
Oo0menue:

BOCIPUHUMATh U (POPMYIUPOBATH CYXkJICHUS B COOTBETCTBUU C YCIOBUSMU
U LEIsIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHMUS
B YCTHBIX M NMUCBMEHHBIX TEKCTax, JaBAaTh IOSICHEHHS II0 XOMY PELICHHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0/l 00CYKJEHUs 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYKIa€MOU TEMBI,
npo6JieMbl, peniaeMol 3a1a4yu, BbICKa3bIBaTh WJEH, HalleJIEHHbIE HA TMOUCK
pEILIEHHUsI; COIOCTABIATb CBOM CYXKACHUSA C CYXACHUAMHU JPYTUX
YYaCTHHKOB Juanora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULHUI; B
KOPPEKTHOI opme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
IIPEACTABIIATh PE3YIBTATHI PEMICHUS 3a/1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa; CAMOCTOSITENIbHO BHIOMPATh (hOpMaT BBICTYIIEHUS C YYETOM 3a]1a4
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYaJTbHON
paboThI PU PENICHUH YICOHBIX MAaTEMaTHUYECKUX 3a7aY;

NPUHUMATh IICJIb COBMECTHOM NEATEILHOCTH, IJIaHUPOBATH OpPTaHU3AIMIO
COBMECTHOW paboOTHI, pachnpeAcisiTh BHUABI pabOT, JTOroBapHUBaThCH,
o0CyXJ1aTh TIPOLIECC M pe3yibTaT padOoThl; 0000MAaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TpymnmoBbIX (opmax paboTel (0OCyXaeHus, 0oOMEeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JP.);

BBITIOJIHATh CBOIO YacTh pPabOThl M KOOPJIWHHUPOBATH CBOW JEHCTBHS C
JPYTUMU YICHAMH KOMAH]IbI;

OILICHWBAaTh KAa4eCTBO CBOETO BKJIaga B OOIIMHA MPOAYKT IO KPUTEPUSIM,
c(hOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBUSI.



3) YHuBepcaibHbIC peryassTHBHBIE JICHCTBUS 00eCTeunuBalOT (HOPMUPOBAHHE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranusanus:

CaMOCTOSTENIbHO COCTABJIATh IIaH, AJITOPUTM PEIIEHUsS 3aJa4M (WIJIH €ro 4acThb),
BBIOMpaTh CHOCOO peIIeHHs C YYETOM HMEIOIIUXCS PEeCypCcoB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATb M KOPPEKTHUPOBATH BapHAHTBl PELICHUN C
y49€TOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb:

¢ BJIQJIETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIA MPOLIECCca U pe3yJIbTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEIBUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPU PELICHUM 3a7a4H,
BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE PpE3YyJbTaTa MAESITEIBHOCTU MOCTAaBJICHHON
eI U YCIOBUSAM, OOBSCHATH NMPUYMHBI JOCTHIKEHHSI WIIM HEIOCTHKEHUS
LEJH.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenue yudeOHOro Kkypca «AnreOpa» Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOJDKHO OO€ecnedMBaTh JOCTHKEHHE CIEAYIOUIMX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Yuciia u BBIYMCTICHUS

Haxonuth 3Ha4YeHUs] 4YUCIOBBIX BBIPAKEHUM; NPUMEHATh pa3HOOOpa3HbIe
CHOCOOBI U MPUEMBI BBIYMCICHUS 3HAYEHHUI TPOOHBIX BBIPAKEHUM, COAEPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTe OT OnHOM (OpPMBI 3alKCU 4YHCeNl K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOH).

CpaBHUBATH U YNOPSAI0YUBATH PALIUOHAIIBHBIC YUCIA.

OKpyIJsITh ynca.

BpInonHATh NPUKKIIKY U OLEHKY pE3yJibTaTa BBIYMCIICHWW, OLUEHKY 3HAYCHUU
YU CIIOBBIX BBIPAKCHUM.

BBITTONHATE IEUCTBUS CO CTENEHSAMU C HATYPAJIBHBIMU [TOKA3aTENSIMH.

[IpuMeHsATh MpU3HAKUA JETMMOCTH, Pa3jOKEHHE HAa MHOXKHUTENIHU HaTypalbHBIX
YHCEll.

Pemate mpakTUKO-OPHMEHTUPOBAHHBIE 33Ja4M, CBS3aHHBIE C OTHOUICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIWYUH, MPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp30BaTh aireOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
IPOLIECCE OCBOCHUS Y4eOHOT0 MaTepuania.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPXEHUN TMpPH 33JaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BeinonsaTe peoOpa3oBaHus LENOr0 BBIPAKEHHUS B MHOTOYJIEH NMPUBEIECHUEM
NOJTIOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK.



BpINONMHATE YMHOXXEHHME OJHOWIEHA HAa MHOIOYIEH M MHOIO4YWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIIATh  Pa3joKEHHE MHOTOWIEHOB HA MHOXUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENSA, TIPYNIUPOBKH — CIIAraeMbiX,
npuMeHeHus (POpPMyYJI COKPAILIEHHOTO YMHOKEHHS.

[IpuMmeHsATh npeoOpa3oBaHUsI MHOTOUYJIEHOB IS PEIUEHUs Pa3IMYHBIX 337a4d U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEH C HATypaJbHBIMH MOKA3aTENSIMU IS
npeoOpa30BaHus BbIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemlare nuHEHHBIE ypaBHEHHS C OJHOM IIEPEMEHHOW, NPUMEHSA NpaBUia
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensaTy rpaduyeckue METOAbl MPU PEUICHUU JIUHEHHBIX YpaBHEHUN U UX
CUCTEM.

[logOupaTe mpuMepsbl Map YHCEN, SBIAIOMIMXCA PEHIEHUEM JIMHEHHOro
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPJAMHATHON IUIOCKOCTH TpaUK JIMHEHHOTO YPaBHEHHUS C JIBYMS
NEPEMEHHBIMU; MOJIB3YSACh IPAPUKOM, IPUBOJAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemrare cucremsl IByX JIMHEHWHBIX YPAaBHEHUW C JIBYMsI IIEPEMEHHBIMHM, B TOM
qucie rpadu4ecKu.

CocraBimATh W pemarb JUMHEHHOE YPAaBHEHUE WM CHCTEMY JIMHEMHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 I10JIy4EHHBIN pe3yJIbTaT.

Koopaunarel u rpaduxu. ®yHKUUU

N3o0pakath Ha KOOPJAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aaHHBIM
KOOpAMHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIBI; 32 IHCHIBATH YHCIOBBIE IIPOMEKYTKH
Ha anreOpanyvyeckoM Ssi3bIKE.

OTMeuarh B KOOPAMHATHOM IIOCKOCTH TOYKHM IO 3aJaHHBIM KO OpJAMHATAM;
CTpouTh rpaduky TuHENHbIX GyHKUUNA. CTpouTh rpaduk pynkuuu y = | x .

OnuceiBaTh € MOMOMIBIO  (PYHKIMHA W3BECTHBIE 3aBUCHUMOCTU  MEXKIY
BEJINYMHAMHU: CKOPOCTh, BpPEMS, PACCTOSHHE; II€HA, KOJHMYECTBO, CTOMMOCTH;
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumate rpaduueckuit crnocod mNpeacTaBlIeHUs W aHaidu3a WHOOpMAIUY;
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

8 KUIACC

Yucia v BIYUCICHUSA

[IpumensaTy moHSATHE apU(METUYECKOrO KBAJPAaTHOTO KOPHS; HaXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOJAMMOCTU KaJbKYJSTOP; BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJIBIIMX M MaJbIX YHMCENl C MOMOUIbIO JACCATUUYHBIX
npo0eit u creneneit yucia 10.

AJuireOpandecKue BbIPaKEeHUA



[IpuMeHsTh MNOHSTHUE CTENEHM C LEeIbIM  [OKa3aTelieM,  BBIOJHSTh
npeoOpa30BaHus BHIPAXKECHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTeJIeM.

BBIONMHATE TOXAECTBEHHBIE MPEOOpPa30BaHUS PANMOHATBHBIX BBIPAKESHUN HA
OCHOBE IpaBUJI JEHCTBUI HAJ] MHOTOYIECHAMHU U aJIT€OpandecKUMM APOOSIMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHUs BBIPAXXEHUW NI PEIICHUS PAa3IUYHBIX 3a]ay W3
MaTeMaTUKH, CMEXHBIX MMPEMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPaBEHCTBA

Pemlare nuHelHbIE, KBaJpaTHbIE YPABHEHUS M pPAlUOHAJIbHBIC YpPaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOOUTE MpOCTENIIINE UCCIEN0OBAHUS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
Yuclie C MPUMEHEHUEM TpaduuecKuX Mpe/cTaBleHUd (yCTaHABIMBATH, UMEET JIU
ypaBHEHUE WIH CUCTEMA YPABHEHUH PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTs OT cloBecHOW (GHOPMYJIHUPOBKU 3afauu K €€ anredpandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUS YPAaBHECHHUSI WM CHUCTEMBl YpaBHEHUM,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M TIOJIYYE€HHBINA Pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsi CPABHEHMS, OLICHKH; pEIlaTh
JMHEMHBIE HEPAaBEHCTBA C OJHOM TMEPEMEHHOM W MX CHCTEMBI; J1aBaTh
rpadUuecKyr0 WUTIOCTPAIIMI0O MHOXKECTBA pEUICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUHA

[lonumaTe U HCHONAB30BATh (YHKIMOHAIBHBIE TOHSTHS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYEHMsI); ONPENeisITh 3HaueHHE (YHKIMH 1O 3HAYCHHUIO
apryMeHTa; ONpeeNsaTh CBOMCTBA QYHKIIUHU 110 €€ TpaduKy.

Ctpouts rpauKy dIeMeHTapHBIX QyHKImiA Buma y = K/IX |y = x2, y= x°, y=1x,
y=IxI; omuceiBaTh cBOWCTBa 4YMCIOBOWM (YHKIMH MO €€ rpaduky.
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CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAJIBHBIC U UPpaAllMOHATILHBIE YHCIIA.

Brimonuare apudmMeTrdeckue NEUCTBUS ¢ PallMOHAIBHBIMU YHCJIAMU, COYETas
YCTHBIE U MHUCHMEHHbBIC MPUEMBI, BBIMOJHATH BBIYUCICHUS C UPPALMOHAIBHBIMU
YHCIIAMU.

HaxoauThk 3HaueHus CTENEHeW C LeJbIMUA MOoKa3aTels MU U KOPHEW; BBIYUCIISAThH
3HAUYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyrJisiTh  I€MCTBUTENbHBIC YHCIA, BBINOJHIATh MPUKUAKY pe3yJibTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS 1 HEPABEHCTBA

Pemiats nuHeliHbIe W KBaJpaTHbIE YPAaBHEHUS, YPABHEHUS, CBOASIIUECS K HUM,
npocTeime APOOHO-paIMOHAIEHBIC YPABHECHHUS.

Pematp cuctembl ABYX JIMHEHMHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU U
CHUCTEMBbI IBYX YPaBHEHHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBIISICTCS JTUHCHHBIM.

Pemath  TekCTOBBIE 3aJaud  anreOpanvyecKUM CHocoOOM € MOMOIIBIO
COCTaBJICHUS YPABHEHUS WU CUCTEMBI JIBYX YPAaBHEHUMN C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTH MpOCTENIINE UCCIEN0OBAHUS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
Yyclie C MPUMEHEHHEM TpaduuecKuX Npe/cTaBlieHul (yCTaHABIMBATH, UMEET JIU
ypaBHEHUE WIH CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).



PemaTte JMHEWHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; HM300pa)aTh
pELICHNE HEPAaBEHCTB HA YMCIIOBOM NPSIMOM, 3alMCBHIBATh PEIICHHUE C IOMOIIBIO
CUMBOJIOB.

Pemate cucTeMbl JTMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh pEUICHHE CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM NIPSIMOM, 3aIIMCBHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PELLICHUH PA3IUYHBIX 3aa4.

DOyHKUUHA

Pacno3naBate (QyHKIMM U3ydyeHHBIX BUIOB. [loka3blBaTh CcXeMaTHUECKU
paclojoKeHWe  Ha  KOOPAMHATHOM  IUIOCKOCTH  TpaduKoB  (QyHKUMH
Buma:y = kx, y=kx+b,y=k/x, y=a x> + bx + ¢ ¢,y=x% y=\x,y= IxI B
3aBHCUMOCTH OT 3Ha4€HUI KO3 (HUIIMEHTOB; ONUCHIBATH CBOMCTBA (PYHKIIMH.

Crpouth u n300pakaTb CXEMATUYECKU TpapUKU KBaJAPATUUHBIX

(yHKUMNA, ONUCHIBATH CBOMCTBA KBAIPATUUYHBIX (PYHKIMI MO UX TpaduKam.

Pacno3naBaTe KBagpaTH4HY!O (QYyHKIUIO 1O (opmysie, NPUBOJIUTH HPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Apudmernyeckasi U reoMeTpUYECKasA MPOrPeccCuu

Pacnio3HaBaTh apu(pMETUUYECKYI0O U T€OMETPUUYECKYIO MPOTPECCUU NPH Pa3HBIX
crocobax 3aAaHusl.

BBINONHATE  BBIYMCIEHHST € HCIOJNb30BaHWEM  (GOpMysd N-ro  4jieHa
apu(pMeTHYeCKO U reOMeTPUYECKOM MPOorpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300paxaTh 4IE€Hbl IOCJIEJOBATEILHOCTM TOYKAMHU Ha  KOOpPJIMHATHOM
IJIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YHCIOBBIMH ITOCIIEI0BATEIBHOCTIMH, B TOM YHCIIE
3aJaud U3 peajbHOM KHU3HU (C MCIONb30BAHMEM KaJIbKYJSATOpa, LHPPOBBIX
TEXHOJIOTHUH).

Haub6oJ1ee 3HauumbIMu 1J1s o0yvarwmuxcs ¢ 3I1P asasirores:

JIMYHOCTHBIE PE3YJIBTATBI:

CIIOCOOHOCTH K OCO3HAHUIO CBOEH ATHUYECKOM MPUHAJIEKHOCTH;

MOTHBalMg K OOyYeHMI0O M  LEJCHANpPaBICHHOW MO3HABaTEIbHOM
NesTEIbHOCTH;

TOJICPAHTHOE M YBAXXUTEJIbHOE OTHOUIEHWE K MHEHHUIO OKpPYXAIOLIUX, K
KyJIbTYPHBIM Pa3IMuUiIM, OCOOCHHOCTSIM U TPAJHULMIM JAPYTUX CTPAH;

OCBOEHHE OO0YYarOIIMMHCS COLIMATBLHOTO OIBbITA, OCHOBHBIX COLIMAJIBHBIX
poJIEl, COOTBETCTBYIOIUX BEAYILEH AEATENBHOCTH BO3pPACTa;

OCBOEHHE HOPM U TMpPaBUJI OOILIECTBEHHOrO MOBENEHUS, (OPM COIHMAIBHOM
HU3HU B Ipynmnax ¥ cooOIIecTBax, BKIIOYAs CEMblO, TPYMIbl, chOpMUpPOBaHHBIE
no Tnpo(eCcCHOHANBHOW JESITENbHOCTH, a TaKXe B paMKaxX COLHMAIbHOIO
B3aUMOJEUCTBUSA C JIFOAbMU U3 IPYrOoil KyJIbTYPHOU CPEbI;

MOTHBAlLMs K M3YyYECHUIO HMHOCTPAHHOTO S3bIka U C(HOPMUPOBAHHOCTH
HaYyaJIbHBIX HABBIKOB COLIMOKYJIBTYPHOH a/IanTalny;

c(OPMHUPOBAHHOCTh HPABCTBEHHBIX M 3CTETUYECKHUX LIEHHOCTEH, YMEHUU
COTIEPEXXUBATh, TOOPOKETATETLHO OTHOCUTHCS K COOCCETHUKY;

OTHOLIEHWE K MHOCTPAHHOMY S3BIKY KaK K CpPEICTBY IIO3HAHUsA
OKPY KarOIEero MUpa ¥ NOTEHIIMAJIIBHON BO3MOXKHOCTH K CaMOpeaIu3alny;

NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 YMEHHME YUYUThCA Y

JIPYTUX JIFOJIEH;



TOTOBHOCTh K TPOJYKTUBHON KOMMYHUKAIIUM CO CBEPCTHUKAMU U
B3pPOCIIBIMU;

crocobHocTs obOyuaromuxcsi ¢ 3[IP k oco3HaHHMIO CBOMX ACPHUIMTOB H
MPOSIBIICHHE CTPEMIIEHUS K UX MPEOJO0JIEHUIO;

TOTOBHOCTbH K CAMOPA3BUTHIO, YMEHHE CTABUTH JOCTH)KUMBIE 1IEITH;

YMEHHE pa3iuyarh yueOHbIE CUTYyallid, B KOTOPBIX MOXHO JEHCTBOBATH
CaMOCTOATEILHO, U CUTYyAallUH, [J€ CIEIYET BOCIOIb30BATHCS IOMOIIBIO;

yrayOJjeHue MPeACTaBICHUM O IeJIOCTHOM M MOAPOOHOM KapTUHE MUpA,
YHOPSIOYEHHON B MIPOCTPAHCTBE U BPEMEHHU;

yMEHHUE COOJII0IaTh aJeKBATHYIO COLMAIBHYIO JHUCTAHIIMIO B CHUTYallUH
KOMMYHUKAIIMU C THOCTPAaHHBIMH I'Pak/IaHaAMHU.

METANPEAMETHBIE PE3YJIBTATDBI

Osnaodenue YHUBEpCanbHbIMU yueoHvIMuU nOo3HagameNbHbIMU
oelicmeuamu:

Dopmuposanue 6A308bIX N102ULECKUX OCUCMBULL:

YCTaHABIMBATh MPUYMHHO-CIIEACTBCHHBIE CBSI3M MPU NMPUMEHEHUHU MPaBUII
MaTeMaTHKHU;

CTPOUTH JIEMEHTAPHBIE JIOTHYECKUE PACCYKACHUS;

BBISIBJISITh W XapaKTEpHU30BaTh CYIIECTBEHHBbIC TPU3HAKU Pa3IHMYHBIX
00BEKTOB;

OPUMEHATh W CO3/1aBaTh CXEMbl JJsl peuieHus Y4eOHbIX 3agad MpH
OBJIAZICHUH YYE€OHBIM MTPeIMETOM «BeposTHOCTh U CTaTUCTHUKAY;

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHMS,

UCIIOJb30BaTh MH(POpPMAINIO, MPEACTABIEHHYIO B CXeMax, Tabiuuax Mpu
MOCTPOECHUU COOCTBEHHBIX YCTHBIX U MMCbMEHHBIX BBICKA3bIBAHUH.

Paboma c unghopmayueii:

MMOHUMAaTh OCHOBHOE WJIM TIOJHOE COAEpKaHWE TEKCTOB, W3BIEKAThH
3ampalmyBaeMyl0 HMHQOpPMALMIO M  CYIIECTBEHHbIE JeTald M3 TEKCTa B
3aBUCUMOCTH OT IIOCTABJICHHOM 33]1a4H;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO;

MOJIb30BATHCS CIOBAPSIMU U IPYTHUMH MOUCKOBBIMH CHCTEMAaMH.

Osnadenue  yHUGEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHMU30BbIBATh yU4e€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH;

BBIC/IYIIIATh UYXKYIO TOUKY 3pEHUS U MpeAIarath CBOIO;

BbIpaXaTh  CBOM  MBICJIHM, YYBCTBa MOTPEOHOCTH TpPHU  [OMOIIU
COOTBETCTBYIOIIMX BepOaNbHBIX U HEBEPOATbHBIX CPE/ICTB;

BCTYNAaTh B KOMMYHHUKAIINIO, MOJIEPKUBATh Oeceny, B3aUMOEHCTBOBATD C
cOO€ECETHUKOM;

MOHUMAaTh HaMEpPEHUsl APYTUX, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHNUS;

ucrnoJyib3oBaTh Bo3MoOkHOCTH cpenctB MKT B mpouecce ydeOHOMU
NEeATEeIbHOCTH, B TOM 4YHCIE Mg MOJydyeHuss U o0paboTku uHOpMaLHH,
MPOYKTUBHOIO OOILIEHMUS;

COTMOCTABIISATh CBOM CYXKJIEHUS C CYKJICHUSIMH APYTMX YYACTHUKOB JHAJIOTA,
OOHapyXUBaTh Pa3IU4ME U CXOACTBO MO3UIIHIA;



BBIIIOJIHATH CBOIO YacTh paldOThI, JOCTHIaTh KAYECTBEHHOIO PE3YJbTATa 110
CBOEMY HAIPaBJICHUI0 M KOOPJIWHHUPOBATh CBOM ACHCTBUSA C APYIMMHU YJI€HaAMHU
KOMAaH/Ibl;

BOCIPUHMMATh M  CO37]aBaTh ~ COOCTBEHHbIE  JUAJIOTHYECKHE U
MOHOJIOTHYECKHE BBICKA3bIBAHUS B COOTBETCTBUHU C ITOCTABICHHOM 3a/1aueii;

a/ICKBATHO BBIOMPATH SI3BIKOBBIC CPEICTBA JUISI PEIICHUS] KOMMYHUKATHBHBIX
3a/1ay;

3HaThb OCHOBHBIE HOPMBI PEUEBOIO AITHKETAa U PEUYEBOrO IOBENCHHUS Ha
AHTJIMIICKOM $I3bIKE B COOTBETCTBUU C KOMMYHUKATUBHOMN CUTYaIUEH;

OCYILECTBIATh pabOTy B mapax, IpyNIax, BbIIOJIHATh Pa3HbIE COLUAJIbHBIE
pOJIU: BEAYIIETO U UCIIOJHUTEIS;

BbIpaXKaTh CBOIO TOUKY 3PEHHs Ha aHIVIMHCKOM $I3bIKE NPH HCIOJB30BAHUU
U3YYEHHBIX SI3bIKOBBIX CPEJICTB, YMETh KOPPEKTHO BBIPA)KaTh CBOE OTHOUICHHE K
aIbTEPHATUBHON MO3ULIUU.

Oe¢nadenue yHugepCcaabHblMu YUeOHbIMU PeCYIAMUCHBIMU OCUCH UAMU:

IJIAHUPOBATh U OCYLIECTBISATH CBOIO JACSTENBHOCTb B COOTBETCTBUU C
KOHKPETHOM y4ueOHOI 3ajadyeil M YCIOBUSMHU €€ peaju3alld, OLECHUBATH CBOU
JEUCTBUS C TOYKHU 3PEHUS MPABHIBHOCTU BBINIOJHEHUS 3a/1a4d U KOPPEKTHPOBATH
UX B COOTBETCTBHUHU C YKA3AHUSIMU YUUTEIS;

COCTaBJIATh IUIaH JACUCTBUHM (TUIAaH peanu3alii HaMEYeHHOro allfOpUTMa
pelIeHUs), KOPPEKTUPOBATh MPEAJIOKEHHBIM aIrOpUTM C YYETOM IOTYYCHHS
HOBBIX 3HaHUM 00 H3yyaeMoM OOBEKTE;

7esiaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

CaMOCTOSITENIBHO OTPEAEIATh LEIN CBOET0 O0YyUEHUS] HHOCTPAHHOMY SI3BIKY,
CTaBUTh U (POPMYIHPOBATH JIJIsl ce0sl HOBBIE 33]Ja4U B MTPOLIECCE €T0 YCBOCHMUS,

BJa/IeTh OCHOBAMHU CAMOOILICHKH TPU BBIIIOJHEHUU YYEOHBIX 3aJaHHil Mo
WHOCTPAHHOMY SI3bIKY;

MOHUMATh MPUYMHBI, 10 KOTOPBIM HE ObLI IOCTUTHYT TPeOyeMBbIil pe3ysibTat
NEeATEIbHOCTH, ONPEEATh NO3UTUBHBIE U3MEHEHHSI M HallpaBJeHUs, TpeOyroume
nanbHeie padoTsl;

PEryaupoBaTh CIoco0 BHIPAXKEHUS IMOLIMIA;

(GopMynrpoBaTh HOBbIE YUEOHBIE 3a]]a4H, OMPENENATh CIOCOOBI UX BBITOJHEHUS
B COTPYAHUYECTBE C YUUTETIEM U CAMOCTOSTENBHO;

IUIAHUPOBaTh paboTy B Mapax WM TPYIIe, ONPEAeNATh CBOI pOJIb,
pacnpeaensaTh 3aJaud MeX1y Y4aCTHUKaMH.

KOPPEKLHHUOHHAS HATIPABJIEHHOCTB KYPCA

[lockonbKy MAaHHBI KypC COJEPKUT JOCTATOYHO OoJbIIoN 00BeEM
TEPMHUHOJIOTHYECKON JIEKCUKH, aOCTPAKTHBIX MOHSTHUH, TMOCTOJIBKY OH MOXET
IPEICTaBISITh JOCTATOYHO OOJIBIIYIO CJIOKHOCTD ISl YCBOCHMSI JAaHHBIX MOHSATUIN
oOyuarorumucst ¢ 3I1P. CooTBeTcTBEHHO AaHHBIA (QakT TpeOyeT COONOACHUS
psoa YCJIOBUM YCHEHMIHOTO (OPMUPOBAHUS COOTBETCTBYIOIIMX MPEIMETHBIX
pe3yJbTaTOB OOYUYCHUS:
® [IMPOKOE MCIOJb30BAaHUE HAIVISIIHOTO MaTepualia, Onopa Ha MpPaKTHUYECKHe

3HaHUs 00YYarOIIUXCsl, UX )KU3HEHHBIN OIBIT:
® pa3rpy3Ku ydyeOHOro Marepuaja IIyTeM BbIJCIEHUS 00A3aTeNbHOIO MU
JIOCTaTOYHOTO MUHUMYMa YMEHUH,



® VHAMBHUIYAIM3UPOBAHHOTO y4€Ta CTPYKTYPbl HapYyLIEHUS U AOCTYIHOTO IS
OOy4Jaromerocss ypoBHS TIPH OMNpEAeieHnd TpeOOBaHWA K H300paKEHUIO
IUIOCKUX (DUTYp OT PyKH, BBINOJHEHHIO TOCTPOEHUSI C TIOMOIIBIO YEPTEHKHBIX
UHCTPYMEHTOB, JJIEKTPOHHBIX CPEICTB, U300PAKEHHUIO T€OMETPUUECKUX (PUryp
110 TEKCTOBOMY WJIM CUMBOJIBHOMY OTIIHCAHHUIO;

® YBEIMYCHMS KOJIMUECTBA YU4€OHOTO BPEMEHHU, OTBOJUMOTrO Ha aKTYaIH3aIUIO U
KOPPEKIIHUIO ONOPHBIX 3HAHUI 00YyYaroINXCs;

® pa3BUTHS BHHMMAHHUA, NaMsITH (OCBOEHHME MAacCHBa HOBBIX TEPMHHOB H
NOHATUM),  BooOpaxkeHuss  (MpeoOpa3oBaHHE  CHUMBOJUYECKUX  (PopM;
r€OMETPUYECKUE MTOCTPOEHUS);

® pa3BUTHS KOMMYHUKAaTUBHBIX YMEHHUH: y4acTBOBAaThb B JAMCKYCCHUU (yMEHHE
IrPaMOTHO TIOCTaBUTh BONPOC BBIPA3UTh U JOHECTH CBOI MBICIBL O
cobecelHrKa); KpaTKO U TOYHO OTBEYaTh Ha BOIPOCHI;

® IICJICHAIIPABJIEHHOTO OOYYE€HMsI IOCTPOEHHUIO pPaCCyXKIeHUl, (HOpMHUPOBAHUIO
YMEHHUM CTPOUTH apryMEHTHUPOBAHHBIE BBICKA3bIBAHUS 10 TUITY J10Ka3aTEIbCTB
Ha OCHOBE 00pas3iia, CXeMbl, IJIaHa WIIM aITOPUTMA BBICKA3bIBAHMUS,

® UCIOJIb30BAaHUSA METOAOB IU(PPEpPEHIIMPOBAHHON PabOThl € OO0YYaIOIIUMHUCS:
MOBTOPEHUE, aHAM3 M YCTPAaHEHUE OIIMOOK, pa3paboTKa W BHINOJIHEHUE
HEOOXOJMMOr0 MHHUMyMa 3aJaHuid U1 JIMKBUJAIMM WHIUBUIYaJIbHBIX
npoOesioB, CUCTEeMaTH3alusl WHAUBUAYAIbHBIX 3aJaHUMl U pa3BUBAIOIINX
yIpaXHEHNH;

® CTUMYJIHpPOBaHUE Y4YEOHON MAEATeTHbHOCTH: MOOLIPEHUE, CHUTYyallus ycliexa,
noOyXJIeHHe K aKTHBHOMY T  pPyAY, OMOIMOHANBHBIA  KOMQOPT,
100pOKeNaTeIHLHOCTh Ha YPOKE;

® JCIOJb30BAaHUSl CIEUUAIbHBIX TPUEMOB M CPEICTB OOYYEHHMs, NPUEMOB
aHallu3a M  TPE3eHTallMd MAaTeMaTHYeCKOro TEKCTOBOIO  MaTepHaa,
00EeCTIeUNBAIOIINX PEATU3AUI0 METO/Ia «OOXOIHBIX MYTEi», KOPPEKIIMOHHOTO
BO3JICHCTBHS Ha PEUYEBYIO JIEATEIHHOCTh, MOBBIIICHUE KOHTPOJS 32 YCTHOU H
MMHUCbMEHHOM PEYBIO.

OcHoBHas ¢opma opraHuzanud y4eOHOTo 3aHsSTHs: ypoK. Mcmonb3yroTcs
WHUBUyalIbHBIE, TPYIIIOBBIE, UHINBHUIYAIbHO-TPYIIIOBIE, (DPOHTAIBHBIC BUIBI
paboTHI.

O EHUBAHMUE PE3YJIbTATOB OCBOEHMUS ITPOI'PAMMBI

[Ipu mpoBepke YyCBOCHHS Marepuaja BBISBISICTCS IIOJHOTA, MPOYHOCTH
YCBOCHHUSI OOYYarOUTUMHUCS TEOPHUHM M YMCHHS NPHMCHSATH €€ Ha MPaKTHKE B
3HAKOMBIX U HE3HAKOMBIX CHTYaIlHsIX.

OcHoBHBIMH (OpMaMHM TIPOBEPKH 3HAHUH W YMECHHUH OOYYarOIIMXCS I10
MaTEeMaTHKE SBJISIOTCS MMChbMEHHBIC PA0OTHI M YCTHBIN OTBET.

IIpu olleHKEe MUCBMEHHBIX M YCTHBIX OTBETOB YUYHUTENh B MEPBYIO OUYEPEIb
YYUTHIBACT TIOKA3aHHBIC OOYYAIOMIMMUCS 3HAHUA U yMeHus. OIeHKa 3aBUCUT OT
HAJIMYHSI ¥ XapakTepa MOrPeIrHOCTEH, TOMYIEHHBIX 00YyYatomuMHUCS.

OTBeT Ha TEOPETHUECKUI BOIIPOC CUUTACTCS OE3YIPEUHBIM, €CITH TI0 CBOEMY
COJIEP>KAHUIO MOJHOCTBIO COOTBETCTBYET BOMpocCy. COAepKUT BCe HEOOXOAUMBIE
TeopeTndeckue (GakThl 1 000CHOBAHHBIE BBIBOBI, & €0 M3JI0KEHNE U MUChbMEHHAS



3aMCh MAaTEMAaTUYECKM TPAMOTHBI W OTJIMYAIOTCA IOCJIEI0BATEIbHOCTBIO U
aKKypaTHOCTBIO.
COAEPXKXAHUE YYEBHOI O IPE/IMETA, KYPCA.
Conep:xxaHue yue0OHOT0 npeaMera, Kypca
Auredpa, 7kjacec.
(4 4 B Hepe10, Beero 136 4).

1. lloBTOpeHnue (5 4).

2. BoIpa:keHHs1, TOKIAECTBA, ypaBHeHHs (26 1).

YuciioBble BBIpaKECHHS. 3HAYEHHE YHCIOBOTO BBIpaXEHHUSA. DByKBEHHBIE
BbIpaXEHUS (BBIpRXKEHUA C NepeMeHHbIMU). UuciaoBoe 3HaueHHE OYKBEHHOI'O
BBIpAKEHMs. JlomycTHMble 3Ha4YeHMsI INEepeMeHHbIX. HaxoxzaeHue 3HaueHUi
BBIDAKECHUI C mepeMeHHbIMU. [loaCcTaHOBKA BBIpAXEHUH BMECTO IEPEMEHHBIX.
CpaBHEHHE 3HAUEHUI YUCIIOBBIX BbIpakeHUH. CpaBHEHME 3HAYEHUHN BBIPAXKEHUM C
nepeMeHHbIMU. J[BOiHBIE HepaBeHCTBA. (CTpOorme M HECTPOTME HEPABEHCTBA.
CporictBa naeicTBUM Haj 4uciamMu. HaxoxkaeHne 3HAYEeHHM BBIPAKEHUI,
UCITIOJIb3Ysl CBOMCTBA JCMCTBUI HaJl ynciaaMu. PaBeHCTBO OYKBEHHBIX BBIPAKEHUU.
ToxnectBo. ToxIeCTBEHHbIE MpPeoOpa30BaHUs  BBIPAXKEHUH.  YIPOILIEHUE
BBIPAKCHUM. YpaBHeHne ¢ oOngHOM TniepeMeHHOW. KopeHb ypaBHEHWMS.
PaBHOCMIBHOCTB ypaBHeHHs. CBOMCTBA YUCIOBBIX PABEHCTB.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOU. PelieHue NMHEHHBIX YpaBHEHUU C
OJIHOW IIEpeMEHHOM. PellleHne ypaBHEHUM, CBOIAIIMXCA K JIMHEHUHBIM. Perienue
TEKCTOBBIX 3aj[a4 alNreOpandeckuM criocoOoM.

CraTucTueckue XapakTEepUCTUKHU JIaHHBIX: cpelHee apu(pMEeTHYECKoe,
pa3max, HauOoJiplllee M HaUMEHbIllee 3HAaueHus, Mona. Pemenue 3agad Ha
HaxXOoXJEHUE  CpedHero  apupMEeTHYecKoro, pasmaxa, HaumOOJbIIEr0 U
HAaMMEHBILIEr0 3HAYEHHUs, MOJbl. MelnaHa KaKk CTaTHCTHYECKAsl XapaKTEPUCTHKA.
Pemenue 3a1ay Ha HAX0K/ACHUE MEIUAHBI PsiJia YUCEI.

4. ®ynkuauu (18 u).

3aBucumMocT  Mexay BenuunHamu. [lonarue  dyHkiuu. O6macTh
onpeneneHuss U obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3agaHus (QyHKIUU.
3amanue 3aBUCUMOCTEH (GopMmysiamu; BbIYHMCIECHHUS 10 ¢dopmyne. Brruncinenue
3HaueHu QyHknuu no ¢opmyne. I'padpux ¢ynkuuu. Iloctpoenne rpadukos
¢bynkuuii mo Toukam. Haxoxnenue no rpaduky GyHKIMH 3HAYEHUS] (QYHKIUU IO
U3BECTHOMY 3HA4YCHHMIO apryMeHTa U peuieHue oOpaTHOW 3amauu. I[Ipumepsr
rpauyecKux 3aBUCHMOCTEH, OTPaXKAIOUIMX peajbHbIE MPOLECChl: KoieOaHus,
NOKa3aTeNbHbI pocT. DYHKIMSA, ONMCHIBAIOIIAS NPSIMYIO MHPONOPLHOHAIBHYIO
3aBUCUMOCTh, €€ rpaduk u cBoictBa. IlocTtpoenune rpaduka mnpsSMOI
MPOMOPIIMOHANILHOCTH. JInHelHas QyHKIms u ee rpaduK, TeOMETPUUECKUN CMBICT
yraoBoro kodddunrenTa npsmoi. BzauMHoe pacmnosnoxkenne rpaikoB TUHEHHBIX
¢bynkuuii. Tloctpoenne rpadukoB nuHeHHbIX QyHKUMNA. HaxoxaeHue koopauHat
TOYKH TIepeceueHus rpa@uKoB QyHKIIMM.

5. CTeneHb ¢ HATYpaJbHLIM NMoKa3aresieM (18 1).

Crenenb ¢ HaTypaldbHbIM  TMOKa3aTeneMmM. HaxoxkneHue 3HauYeHH
BBIDOKECHUM, CcoOAepKaluxX  creneHd.  HaxokaeHue 3Ha4eHus CTENeHU C
IIOMOIIBIO MHUKPOKaJbKylIsATOpa. CTEeneHb C HATypajbHBIM IIOKa3aTelleM M €€
CBOMCTBA: yMHOXXEHHE cTeneHed. CTeneHb C HaTypalbHbIM IIOKA3aTeleM U €€
CBOMCTBa: JeieHHe creneHed. lIpumeHeHue npaBwil yYMHOKEHHUS W JCIICHHUS



CTENEHEl ¢ HaTypaJlbHBIM IIOKa3aTeleM Uil NpeoO0pa3oBaHUs BBIPAKEHUM.
CreneHb ¢ HaTypaJbHBIM IOKa3aTejleM M €€ CBOWCTBA: BO3BEJAEHUE B CTEIEHb
npousBeaeHus. CTeneHb ¢ HaTypajbHbIM NIOKa3aTelleM U €€ CBOMCTBA: BO3BEICHUE
B CTENEHb CTeNeHU. [[pumMeHenne npaBuil BO3BEACHUS B CTENCHb MPOU3BEACHUS U
CTENEHU JJIs TpeoOpa30BaHUsl BbIPAKEHUM.

OpHounen u ero craHgapTtHeli Buj. CreneHb ogHouwieHa. llpuBenenwue
OJHOYWIEHA K CTAaHJAPTHOMY BHJY W ONPENEIICHHE €Tr0 CTEIECHH. Y MHOKEHHUE
oHOWICHOB. Bo3Benenune ojHousieHa B cTeneHb. CTeneHHble (YHKIUHU C
HaTypaJbHBIMU TIOKazarenssMu 2 U 3, ux rpaduxku u cBoictBa. Iloctpoenue
rpadukoB QyHKIUN y=x2 U y=x3. ['paduueckoe pemieHue ypaBHEeHUMH X?=KX + B,
X =KX + B, TJI¢ K H B — HEKOTOPBIE YHCIIA.

6. MHorouwiensl (234).

MHorounieH u ero cra"aaptHeli Buia. CrteneHb MHorowieHa. ClioxeHue u
BBIYUTAHHE MHOTOWICHOB. YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH. Pemenwne
ypaBHEHMI. PelieHue ypaBHeHUH, coepKalllUX ApOOU ¢ YUCIOM B 3HAMEHATEIE.
Pa3noxeHue MHOroudjeHa Ha MHOXKHUTENIH: BBIHECEHHWE OOLIEro MHOXHTENA 32
CKOOKHU. PelnieHue ypaBHEHUH, JIEBYI0 YacThb KOTOPBIX HYXHO pa3lIOkKUTh Ha
MHOJKHATEJIM  BBIHECEHHEM OOIIEro MHOXKHTEISI 3a CKOOKH. YMHOKEHTE
MHOT'OYJIEHa HA MHOTOWIEH. Y IPOLIEHNE BbIpAKEHU. Perenne ypaBHEeHHMN.
Jloka3aTenbCTBO TOXKAECTB. Pa3znojkeHne MHOTOWIEHA Ha MHOXHMTENIU CHOCOOOM
IPYIIUPOBKHU.

Haxoxnenue 3HaueHU BBIPAKECHUM.

7. ®opMyJIbI COKPAIIEHHOTO YMHOKeHHs (23 u).

@opMyIsbl COKPAIIEHHOIO YMHOKEHUSA: KBAJpaT CyMMbl M KBaJpaT Pa3HOCTH

JIBYX BBIPAXKCHUU.
Bo3Benenue B kBajipaT CyMMbI U pa3HOCTH JBYX BhIpaxkeHui. Bo3Benmenue B kyO
CyMMBbI M Pa3HOCTH JBYX BbIpake€HHW. Pa3nokeHue Ha MHOXKHUTENM C IMOMOLIBIO
dbopMmyn KBaapaTra CyMMbl M KBajpaTa pa3HOCTH. YMHOKEHHUE Pa3HOCTHU JIBYX
BBIDQKEHN HAa WX CYMMY. YIpoOUIeHHE BbIpaXkeHud. Popmyna pa3HOCTH
KBagpaToB. Pa3nmokeHue pa3HOCTM KBAaApATOB HAa MHOXUTENU. PemreHnne
ypaBHeHUI. DOpPMYJIbI CYMMBI U Pa3HOCTH KyOOB. PaznoskeHue Ha MHOXKUTEIU
CYMMBI U Pa3HOCTH KyOOB.

[IpeoOpazoBanue 1€J0r0 BBIPAKEHHS B MHOTOYJieH. PelieHne ypaBHEHUM.
JlokazarenbcTBO TOXACCTB. [[puMeHeHre pa3IuyHbIX CIIOCOOOB JJIS Pa3I0KEHUS
Ha MHOXUTenu. Pemenwe 3agay  Ha JOenuMoOCTh. PemeHune  ypaBHEHW.
Haxox1eHue ¢ moMOoIIbIo KaJbKyJISTOPa 3HAYEHNUS] MHOTOYJICHA.

8. CucreMbl JTUHEIHBIX ypaBHeHuii ( 15 u).

YpaBHeHHE ¢ JBYMS [EpEMEHHBIMU. JIMHENMHOE ypaBHEHHE C JBYMs
nepeMeHHbIMH. [IpuMepbl perieHus ypaBHEHUH B IeNbIX duciax. ['paduueckas
WHTEpIIpeTalusi  yYpaBHEHUS C JBYMsS TMepeMeHHbIMU. ['paduk JIHHEHHOTO
YpaBHEHHS C JIBYMsI MEPEMEHHBIMU. YTJIOBOM KOA(DPHUIMEHT NpsMoil. YcioBue
napajiebHOCTU npsiMbIX. [locTpoeHune rpadmkoB JTMHEHHBIX YPABHEHUM C ABYMSI
nepemMeHHbIMU. CHUCTeMa YpaBHEHUM C JBYMSI TEepeMEHHBbIMU. CHUCTEMBI ABYX
JUHENHBIX ypaBHEHUN C JABYMsl nepeMeHHbIMU. ['paduueckas uHTeprpeTanus
CUCTEM YypaBHEHUH C JByMs NepeMeHHbIMH. ['paduueckuili crocod perieHus
CUCTEM JIMHEHHBIX ypaBHeHHH. Croco0 MoACTaHOBKU. PaBHOCHMIIBHOCTH CUCTEM.
Pemenne cuctem JHMHEWHBIX YypaBHEHHIl crocoOoMm monacTtaHoBKU. Crocob



anreOpanvecKkoro cioxeHus. PerieHne cucteM JUHEMHBIX ypaBHEHUN CocoOOM
cioxeHus. PemeHne TEKCTOBBIX 3a7ad alreOpamdecKuM CIoCcOOOM C TTOMOIIBIO
cucrteM ypaBHeHui. [lepexosa oT cioBecHO! (HOPMYIUPOBKU COOTHOLLIEHUIN MEXKITY
BEJIMYMHAMM K aIreOpandecKkoi.

[losiBneHne MeTona KOOPAMHAT, MO3BOJSIOLIETO MEPEBOAUTh I€OMETPHUUYECKHUE
o0BekThl Ha s3bIK anreOpwl. [losBienue rpadukoB dyukmmit. P. [exapr, II.
depma.

9. IloBTOpenue (8 ).

Auareopa, 8 kiacc.
(3 u B Hememi0, Bcero 102 u).

1. IToBTOpPEeHue (6 4).

2. PanimonanbHbIe apoou (21 9).

Pannonansupie  BbIpakeHHs. AnreOpanueckas napoOb. JlomycTumblie
3HAYEHUS NEPEMEHHBIX, BXOASAIIMX B ajlreOpanyeckue BbipakeHHs. HaxoxxneHue
3HAYEHUN MEPEMEHHBIX, IPU KOTOPBIX ApOoOb paBHA HYJI0. OCHOBHOE CBOMCTBO
anreOpanueckoit 1podu. Cokpaienue apodei. [IpuBenenue npodeit k 3ajaHHOMY
3HaMmeHaTeno. CI0KeHHEe U BRIUUTAaHUE alreOpanyecKux Apo0ei ¢ OAMHAKOBBIMU
3HaMeHaTeaMu. HaxoxaeHne 3HaueHud BbIpakeHUW. CIO0KEHHWE W BBIYMTAHHE
anreOpanyeckux ApooOeit ¢ pa3HbIMU 3HAMEHATENISIMU. Y IPOILEHUE BHIPAKECHUIA.
Jloka3aTenbCTBO TOXKIECTB.

YMHOkeHHEe anreOpandeckux ApooOeil. BosBeneHwe ApoOM B CTENEHb.
Henenne anreOpamueckux apoOed. PanuoHanbHble BBIp@XKEHHS U HX
npeoOpa3zoBaHus.

JlokazarenbcTBO  ToxaecTB. Dopmyna CpemHEro TapMOHUYECKOTO  psijia
MIOJIOKUTEJIBHBIX YHCEI.

@OyHKIMS, ONUCHIBAIONIAs 00PATHYIO MPONOPLHOHAIBHYIO 3aBUCUMOCTbD, €€
rpaduk u cBoiictBa. Iloctpoenne rpadpuka QyHkmuu y = k / x (TunepOoJIbl).
HccnenoBanue nojiokeHus rpaduka B KOOPAUHATHOW IUIOCKOCTH B 3aBUCHMOCTH
OT K C UCIIOJIb30BAaHUEM KOMITbIOTEPA.

3. KBagpatubie kopuu (18 u).

Paunonanbsabie uncna. CraHgapTHble 0003HAYEHUS! YUCIOBBIX MHOKECTB.
CpaBHeHHE palnMOHaJIbHBIX uncen. [loHsTHe 00 HppalMoOHATBHOM YHUCIE.
VppanioHanbHOCTh uncia \2 M HECOM3MEPHMOCTh CTOPOHBI M JHATOHAIH
KBajgpaTa. JlecaTuuHble NPUOIIKEHUS HMPPALMOHAIBHBIX Yuceld. MHOXECTBO
NeicTBUTENbHBIX YKcen. [IpencraBnenue qeiCTBUTENBHBIX YHCET OECKOHEYHBIMU
JNECATUYHBIMU Jpo0siMmu. CpaBHEHHE JCHCTBUTENBHBIX 4YHCEN, apu(pMETHUYECKHE
JNEUCTBUS HAJl HUMU. DTallbl pa3BUTHUS IPEICTABICHUS O YHCIIE.

KBagpartueiii kopenb u3 umcna. KBagpatnele kopHu. Apudmerndeckuit
KBaJIpaTHBIN KOPEHb.

HaxoxneHue 3HaueHri BBIPAKEHNUM, COAEPKAIUX KOPHU.

YpaBHeHue  x*=a. BpluucieHHe 3HAYEHUM BBIPAXKEHUN, COJAEPKAIINX
KBa/IpaTHbIE KOPHHU.

Haxoxnenne npuOMM>kE€HHBIX 3HaYEHUN KBaJpaTHOro KopHs. Haxoxnaenue
NpUOIMKEHHBIX 3HAUYEHUM KBAJPATHOTO KOPHA C IOMOIIBIO KaJbKyJIsATOpA.
Oyukuus y = vx¥ u eé rpaduxk.

CpoiicTBa apu(MeTHUECKMX KBAAPATHBIX KOpPHEW: KBAJApPATHBI KOpPEHb U3
pou3BeieHus U ApoOu. Beruncnenue 3HaueHnil BeipaxkeHnid. KBaapaTHblil KOpeHb



U3 CTENIEHU.
BrlHeceHHEe MHOXUTEINS 3a 3HAK KOpHsA. BHeceHHME MHOXKHWTENS MOJ 3HaK
kopHs. CpaBHEHUE 3HAUECHUN BBIpAXKEHH, cojepkauux kopHu. [IpeobpazoBanue
BBIDOKEHMI, cOAep)KalluxX  KBajapaTHble KOpHH. CokpaiieHue  JpoOe.
OcBoOOXkA€HUE OT HPpaAlMOHATILHOCTA B 3HaMeHartene ApoOu. Beimarommecs
MaTeMaTHKH U UX BKJaj B pazsutue Hayku [1.JI. YeOnimes, C. KoBaneBckasi.

4. KBagpaTHble ypaBHeHus (22 4).

Onpenenenne KBagpaTHOro ypaBHeHUs. HenoHble KBaipaTHBIE YPAaBHEHHUS.
Pemenue HENoJHBIX KBaJApPaTHBIX ypaBHEHUU. PelleHne KBaJpaTHBIX ypaBHEHUMI
BBIZICIICHHEM KBajpara asydieHa. Dopmysia KOpHEM KBaJIpaTHOTO YpaBHEHUS.
Pemienune kBagpaTHBIX YPaBHEHUM.

Pemenue 3a1a4 ¢ MOMOIIBIO KBaJIPATHBIX YPaBHEHUM.

Teopema Buera. Poxxnenue OykBenHor cumBojiuku. [1. depma, ®@. Buer, P.
Hexaprt. [Ipumepsl npuMeHeHus: TeopeMbl Buera u TeopeMbl, oOpaTHOI Teopeme
Buera. Pemenue apoOHBIX palnMOHAIbHBIX YypaBHEHUH. Pemienuwe 3amad ¢
MOMOILBIO pallMOHAIBHBIX YPABHEHHIA.

5. HepaBencrtBa (224).

YucnoBble HepaBeHCTBA. [[0Ka3aTelbCTBO YHMCIOBBIX U alreOpandyecKux

HEPABEHCTB.
YucnoBble HEpPaBEHCTBA M WX CBOMCTBA. CII0KEHME W YMHOXKEHUE YHCIIOBBIX
HEPABECHCTB.

[Ipukuaka W OLEHKA pE3yJbTaTOB BBIYMCIEHUM. [lOrpemHOCT W TOYHOCTH
MPUOIIMIKEHUS.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA. 3aJaHUE MHOXKECTB IIEPEYUCICHHEM
JJIEMEHTOB, XapaKTEpPUCTUYECKUM CBOMCTBOM. [lycroe MHOXECTBO M ero
ob6o3HaueHue. IloaMHOXKECTBO. Ilepeceuenne u 0OBEIMHECHHUE MHOMKECTB.
Nnmroctpanysi OTHOIIEHUN MEXIy MHOXECTBAMH € IMOMOLIBIO AMarpaMm Oiiiepa
— Benna. YucnoBele NPOMEXYTKH: HHTEPBAJ, OTPE30K, Jyd. HaxoxkaeHwue
nepecevyeHrst 1 00beTMHEHMS YUCITOBBIX TPOMEKYTKOB.

HepaBeHcTBO ¢ OOHOM TepeMEHHOM. PaBHOCMIBHOCTD HEPABEHCTB.
JIuHeliHbIE HEpAaBEHCTBA C OJHOW IEPEMEHHOM. PenieHue HEpaBeHCTB C OJHOMU
nepeMeHHo. CucTeMbl HEpPABEHCTB C OJHOM mnepeMeHHou. PemieHne cucrem
HEPABEHCTB C OJIHOW MEpeMEHHOW. PemieHne cHCTEM HEPABEHCTB C OJIHOU
IIEPEMEHHOM, KOTOPBIE 3allMCaHbl B BUJE JBOWHBIX HEPABEHCTB.

6. CTeneHb C 1eJbIM MOKAa3aTejeM. JJeMeHThbI CTATUCTUKH (7 v).

OnpeneneHue CTENEHH C LEJIBIM  OTPULATENBHBIM  ITOKA3aTEJIEM.
Boiuncnenne 3HaueHuwil BblpaxkeHuid. CTENEeHb C LENbIM IOKa3aTelieM MU €€
cBolicTBa. [I[puMeHEHrE CBOMCTB CTENIEHU C LEIBIM MMOKA3aTEIEM MPU BBIIIOJTHEHUN
BBIYHCIICHUN 1 TTPEOOpPa30BaHNUU BBHIPAKCHUM.

CranpaptHeiii Buj uucna. [IpuOmmk€HHble BbIUMCIEHUSA. Bplaenenue
MHOYKHUTEIS - CTENIECHU JIECSITU B 3aIIMCH YUCJIA.

7. IloBTOpenue (6 4).

Auareopa, 9 kiacc.
(3u B Hexero, Bcero 102 u).

1. IToBTOpeHue (74).

2. Kpagparuunas pynkuus (23 v).

[Toustue Qynkuuu. O6nacte onpezaeneHuss u o0JacTb 3HAaYCHUN (QYHKUIUU.



Croco6sl  3amanus ¢yHknuu. ['papuk Qynkumu. I'padux dyskumm y=[x|.
CpoiicTBa (yHKUMHA: BO3pacTaHME U YyObIBaHWE (YHKIHMH, HauOOJbIIee WU
HaVMEHbIIEE  3HAYCHMS byHKIHIH, HYJIH byHKIHH, IPOMEKYTKH
3HAKOMOCTOsIHCTBA. YreHue rpadukoB QyHkumit. CBoiicTBa (QYHKIUH, HX
OoTpakeHue Ha rpaduke.

MHorousieHsl ¢ ogHOM mnepemeHHOM. Kopenp mHorouneHa. KeaaparHsiid
TPEXWIEH M €ro KOpHHM. Bpraenenume  kBagpata ABYyWIEHAa W3 KBaJAPATHOIO
TpéxuineHa. PemeHune 3amad  myTemM  BBIJEICHUS KBagpaTra JBYyWIECHAa U3
KBaJIPaTHOTO TpexXwIeHa. Pa3iiokeHue KBagpaTHOro TPEXUIEHA HA MHOXKUTEIH.
Coxpaiuenue 1po0Oei.

KBanpatuunas ¢pyHkuus, ee rpaguk u cBolcTBa, napadosa, 0Cb CAMMETPUHU.
Oynkums y=ax? e€ rpaduk u cBorictBa. IlocTpoenue rpaduka GyHKIIUN y=ax2.
['paduku bynkuuit y=ax’+n u y=a(x-m)> IlapamnenpHbii nepeHOC rpaduKoB
BJIOJIb OCEH KOOPJMHAT U CHUMMETpPUS OTHOCHUTEIbHO OcH. ['papuk QyHKIuM
y=a(x-m)? +n. IloctpoeHne rpaduka KBaApaTHIHON (QYHKIHH y=ax’+ex-+c.
KooparHatel BepivHbI napadoJibl.

Crenennble (DyHKIMH C HATYpAJIbHBIM NTOKa3zareseM, ux rpapuku. Kopenp n-
oii crenenn. Kopenb Tperbeli crenenu. ['paduk QpyHkmm y=i?’/x. Haxoxnenue
3HAYECHUHN KOPHEH I1-U CTENEHHU C IOMOILBIO KAIBKYJIATOPA.

3. YpaBHeHNs 1 HEPABEHCTBA C OHOM nepeMeHHOi (20 4).

YpaBHEHUS ¢ OJHOM IEPEMEHHOM: 1I€JI0€ YPABHEHUE U €ro KOpHU. Pemenue
YPAaBHEHUM TPETbEU M YETBEPTOM CTENEHU C OJAHUM HEU3BECTHBIM C IIOMOILBIO
PA3JIOKEHUSI HA MHOKUTEIH.

Pemenne ypaBHEHUI TPEThEW M YETBEPTOM CTENEHHU C OJHUM HEU3BECTHBIM
C TIOMOLIBIO BBEJEHUS BCIIOMOTaTelIbHOM NepeMeHHOoU. Pemienne OMKBagpaTHbBIX
ypaBHeHu#. VcTopus Bompoca 0 HaxoXaAeHHH (PopMysl KOpHEH anredpanyecKkux
ypaBHeHu# cteneHell, Oonbimx uerbipex. H. Taprames, k. Kapmano, H.X.
Aolensb, D.I'anya.

Pemienue uenpix ypaBHEHMI. YpaBHEHHsS] C OJHOM MEPEMEHHOW: TpPOOHBIE
panoHanbHble ypaBHeHUs .Perienne IpoOHbIX pallMOHaIbHBIX YPaBHEHUI.

HepaBenctBa BTOpoil creneHu ¢  oaHOW mnepeMeHHoul. (KBaapathbie
HEPaBEHCTBA).

Pemienne HepaBEeHCTB BTOPOW CTEIEHU C OJHOM INEpEeMEHHOW. PeuieHue
HEPaBEHCTB METOAOM HHTepBasioB. [Ipumepsl pemieHus ApoOHO — JIMHEWHBIX
HEPABEHCTB.

4. YpaBHeHUs] M HEPABEHCTBA € IBYMS NepeMeHHbIMU (21 4).

VYpaBHeHue ¢ JByMsi TepeMeHHbIMU U ero rpaduk. ['paduueckas
UHTEpHpEeTalnss ypaBHEHUs C JABYMsl MepeMeHHbIMHU. ['paduku mnpocTterimmx
HEJIMHEWHBIX ypaBHEHWM: mapabona, rtunepOosna, OkpykHocThb. IlocTpoenue
rpa@uKoB ypaBHEHUH C JByMs MepeMeHHbIMU. [lpumepbl pelieHus cuctem
HEJIMHEHHBIX YpaBHEHWH C ABYMs mepeMeHHbIMU. ['paduueckass MHTEpHpeTanus
CUCTEM YypaBHEHUM ¢ JBYMsI nepeMeHHbIMHU. ['paduueckuii cnocol pereHus
CUCTEM YPaBHECHMM.

Pemenune cucrteM ypaBHEHUH, COCTaBIECHHBIE UX OJHOTO YPAaBHEHUS NIEPBOU
CTEIICHH M OJHOIO0 ypaBHEHMs BTOpPOM CTeneHu. PemeHne cucrem ypaBHEHUHN
BTOPOM cTeneHu. PemeHne 3amad ¢ MOMOILIBIO CHCTEM YPaBHEHUM BTOPOU
CTEIICHW HA HAXOXKIAEHUE JUINH, IEPUMETPA, IIJIOIIAIHN.



Pemienne 3amad ¢ IOMOWLIBIO CHUCTEM YPABHEHHMM BTOPOM CTENEHU Ha
JIBWKEHHE. PemeHue 3a1ad ¢ MOMOIIBIO CHUCTEM YPaBHEHWW BTOPOW CTENEHHW Ha
pabotry. Pemienue 3amay ¢ MOMOIUBIO CHUCTEM YPaBHEHUU BTOPOM CTENEHU Ha
IPOLICHTHI.

HepaBenctBa ¢ nBymsi mnepeMeHHbIMHU. ['padudeckas HHTepIpeTanus
HEpPaBEHCTB C JBYMsl [E€PEMEHHbIMU. PenieHue HEpaBeHCTB C  ABYMS
nepeMeHHbIMH. CHCTEMBI HEPaBEHCTB C ABYMsI TepeMeHHbIMH. [ 'paduyeckas
WHTEPIIPETALNS CUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMU.

Pemienne cucteM HEpaBEHCTB € IBYMsSI IEPEMEHHBIMH.

5. ApudmeTnyeckasi 4 reomerpuueckasi nporpeccuu (17 u).

[londatne  4KMCIOBOWM  MOCHENOBaTeNbHOCTH.  [IpUMepsBl  YUCIOBBIX
nocJieIoBaTeIbHOCTEN. 3aaHue MOCIeA0BaTeIbHOCTH PEKYpPEHTHOM GopMyIion u
dbopmyIoii n-20 uieHa. 3aJaHue MOCIEN0BATEILHOCTH PEKYPPEHTHON (hopMyIIoit
u ¢opmynoi n-ro wieHa. 3anaya Jleonapmo Iluzanckoro (®Pubonauuum) o
Kposinkax, yucia Gubdonavuu.

Onpenenenue apudmerndeckoi mnporpeccun. Dopmyna N-oco diieHa

apu(pMETUUYECKOH MPOTPECCHUHU. N3o0paxeHue WiICHOB apuPpMeTUYECKOM
IIPOTPECCHH TOUYKAMU KOOPJIUHATHOU npsiMor. Dopmyiia CyMMBI N MEPBBIX YJICHOB
apu(pMETUYECKON TPOTrPECCU. HaxoxaeHne cyMMbl N TEpBBIX YJIEHOB

apu(METHIECKOU IPOTPECCUU TI0 POpPMYIIE.

Omnpenenenne TeoMeTpudecko mporpeccun. dDopmyrna N-oco dWieHa
TE€OMETPUUYECKON  mporpeccun.  M3o0pakeHWe  YICHOB  I'€OMETPHYECKOMH
MIPOTPECCUU TOYKAMU KOOpIWHATHOW mpsimoil. CliokHBIE TpOIeHTH. Dopmyra
CYMMBI N TIEPBBIX WICHOB I'€OMETPUYECKOW MPOTpPEecCHU. 3ajada O MaxMaTHOM
nocke. HaxoxmeHne cyMMBbI I TIEPBBIX WICHOB T€OMETPHUECKON MPOTPEecCUr TIO
dopmyne. Hekoropeie mnpu€Mmbl pelieHHWs 3a7ad HAa HAXOXKICHHE CYMMBI
HECKOJIBKMX WICHOB apu(hMETHICCKOM MPOrPECCHH.

6. IToBTOpenue (14 u).



