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1. Ilnanupyemble pe3yJabTAThI 0CBOCHUS Y4eOHOI0 peaMera

JlaHHas paboyas nporpamma cooTBeTcTByeT @OOIl OO0 B oTHOIIEHWHM TJ1a-
HUPYEMbIX pe3yJIbTaTOB U COZiep>KaHUsA 00yYeHUs.

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHS HMPOTPaMMbI 10 MaTEMAaTHKE XapaKTe-
PHU3YIOTCS:

1) maTpuoTUYECKOE BOCIIUTAHHE:

MPOSIBIICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUCKOW MaTeMa-
THKH, [IEHHOCTHBIM OTHOIICHHEM K JIOCTH)KECHHSIM POCCHICKAX MaTEMaTUKOB M
POCCHICKOW MaTeMaTH4eCKOW MIKOJbI, K HCIOJIb30BAHUIO 3TUX JOCTHXKCHUU B
JAPYTHX HayKaxX ¥ NPUKIaIHBIX cepax;

2) TpaXXJaHCKOE U JTyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO O0SI3aHHOCTEH Ipak[aHWHA W PEaTH3aluu ero
1paB, MPEJCTABICHUEM O MAaTEMaTUYCCKUX OCHOBAaX (DYHKIIMOHUPOBAHHS Pa3iIiy-
HBIX CTPYKTYp, SIBICHHUH, MPOLEAYP TPAXKIAHCKOro 0O0IIecTBa (Hampumep, BHIOO-
pBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIICHHIO 3THUECKMX MpOOJeM, CBSI3aHHBIX C
NPAKTHYECKUM MPUMEHEHUEM IOCTHKCHUI HAyKH, OCO3HAHUEM Ba)KHOCTH MO-
PATbHO-3THYCCKHUX MPHUHIUIIOB B JCSITEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCITUTAHUE:!

YCTAaHOBKOW HAa aKTUBHOE y4YacTUE B PCIICHUU MPAKTHYCCKHUX 3a]1a4 MaTeMa-
THUYCCKOW HAIPABJICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MATEMaTHYECKOTO 00pa3oBa-
HUSI HA TPOTSDKCHUM BCEH JKM3HU JUIs YCHEITHON MpodecCHOHAIBLHON IeATeIbHO-
CTU ¥ Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM
VHIUBH]yaJIbHOW TPACKTOPUHM 00Pa30BaHUS U KU3HCHHBIX IUIAHOB C YUYETOM JIHY-
HBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) scTeTHYecKOoe BOCIUTAHUE:

CIOCOOHOCTBIO K AIMOIIMOHAIIBHOMY U ACTETUYCCKOMY BOCIIPHSITHIO MaTeMa-
THYECKUX OOBEKTOB, 3a/1a4, PEIICHHUH, pACCYKICHUN, YMEHUIO BHICTh MaTeMaTH-
YEeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO MTO3HAHUS:



OpUEHTallUEl B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAyYHBIX IpEI-
CTaBJICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKA, MPUPOIBI U 00-
IeCTBA, NMOHMMAHUEM MaTEMaTHYECKOW HAyKH Kak c(epbl 4YeIOBEYECKOU Jes-
TENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH JJIs1 pa3BUTUS LIMBUIIM3ALIMHU, OBJIa-
JIEHUEM SI3bIKOM MaTeMaTHUKA M MaTeMaTU4YeCKOM KYJIbTypOW KakK CpeJCTBOM IIO-
3HAHMS MUPA, OBJIAICHUEM HABBIKAMU UCCIIEI0BATEIbCKOM A TEIBHOCTH;

6) ¢usnyeckoe BocuTanue, GopMUPOBAHUE KYIBTYPHI 37I0POBBS H IMOIIH-
OHAJIHOTO OJIaronoxy4us:

TOTOBHOCTBIO TMPUMEHATh MATEMAaTHYECKUE 3HAHHUS B MHTEPECaX CBOErO
3JI0pOBbs, BEJCHUS 3/10pOBOr0 o0Opa3za »KU3HHU (30pOBOE IHUTaHUE, cOaTaHCHPO-
BaHHBIM PEXHUM 3aHATUH U OTIbIXa, PETYyJsipHas (pU3nUecKasi akTUBHOCTb), chop-
MHPOBAaHHOCTBIO HaBbIKa pe(IIEKCUH, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U Ta-
KOT'O K€ IpaBa JAPYroro 4YeJI0BeKa;

7) PKOJIOTHYECKOE BOCITUTAHHE:

OpHEHTalMEl Ha MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM I pelIeHus 3a1a4
B 00JIaCTH COXPAaHHOCTH OKPY>KArOUIEH cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEH-
KM UX BO3MOXKHBIX IMOCJEACTBUI JIJISl OKPYKAIOLIEH Cpe/ibl, OCO3HAHUEM TI100ajb-
HOT'O XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTel UX PeIeHus;

8) amanrarys K U3MCHSIOUIMMCS YCIIOBHSM COIMATIBHON W TPUPOTHON cpe-
TIBL:

TOTOBHOCTBIO K JIEUCTBHUSM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCS y APYTHX JIF0Jel, MpuoOpeTaTh B COBMECTHOM JEATEIILHOCTH HO-
BbI€ 3HAHUS, HABBIKK 1 KOMIIETEHIIMU U3 ONbITA APYTHX;

HE0OXOAMMOCTBIO B (POPMHPOBAHMN HOBBIX 3HAHWM, (HOPMYIUPOBATH UJIEH,
HOHSTHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHUCIIE PAHEE HE U3BECTHBIX,
0CO3HaBaTh JAE(PUINTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTpPEC-

COBYIO CUTYAaIlMIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH TPUHUMA-



eMBbIC PEIICHHS U ACUCTBUS, POPMYITHPOBATH U OIEHUBATH PUCKH U TOCEACTBUS,
(bOopMHPOBATH OTIBIT.

B pesynbTaTe ocBoeHHUs MporpamMMbl 10 MaTeMaTUKE HA YPOBHE OCHOBHOTO
oO1rero oo6pazoBanus y oOydaromierocss 0yayT chopMHUpPOBaHbI METaIpeaMETHbIE
pe3ynbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCAIHHBIMHA ITO3HABATEh-
HBIMH JICUCTBUSMH, YHUBEPCATLHBIMH KOMMYHUKATUBHBIMHA JEHCTBUSIMH W YHU-
BEpCaJIbHBIMU PETYJISITUBHBIMU JCHCTBUSMHU.

VYHuBepcagbHble MM03HABATENIbHBIC ACUCTBUSI 00eCTIeunBalOT (opMupoBaHue
0a30BBIX KOTHUTHBHBIX MPOIIECCOB OOYyYaIOMUXCs (OCBOCHHUE METOIOB MO3HAHUS
OKPYXKAIOIIEero MUpa, MPUMEHEHNE JIOTHYECKUX, MCCIIEIOBATEILCKUX OIepaIn,
yMeHu# paboTaTh ¢ HHGOpMAaIIHEH ).

VY oOyuaromierocs OyayT cpopMHUpOBaHBI CAEAYIONME 0a30BbIC JTJOTUUECKUE
JIEHCTBUS KaK YacTh TTO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUM:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTEeMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOIICHUA MEXIY MOHATUSAMU, POPMYIUPOBATH OIpeesie-
HUS TIOHATHH, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIUNA, OCHOBA-
HUS 711 0000IIEHUS U CPaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJIN3A,

BOCIIPUHUMATh, (OpMYyIHpPOBaTh U MPEoOpPa3OBBIBATH CYKICHUS: YTBEPAU-
TeJIbHBIE U OTPUIIATENLHBIE, €IMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHBIE;

BBISIBIIATh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpE-
yusi B (pakTax, JAHHBIX, HAOIOJCHHUIX W YTBEPKIACHUSAX, Mpeiaratb KPUTEPUU
JUTISL BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUN;

POBOJUTEH BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, JIEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJTFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTeIhCTBA MATEMATHUYECCKUX YTBEPXKIACHHUHN (MPSMBIE U OT
MPOTUBHOTO), MPOBOJAUTH CAMOCTOSITENIBHO JI0KAa3aTEIhCTBA MATEMATHUYECKUX (haK-
TOB, BBICTpaWBaTh apryMEHTAIUIO, TIPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, TPHU-
MEHSATh METOJI MaTEeMaTHYECKONH MHIYKIIMH, 00OCHOBBIBATH COOCTBEHHBIC PACCYIK-

JICHUS;



BBIOMpATh CMOCO0 perieHust yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO Bapu-
aHTOB pEIIEHUs, BHIOMPATh HambOoee MOAXOIANIMA C YYETOM CaMOCTOSITENIBHO
BbIJIEJICHHBIX KPUTEPUEB).

VY oOyuatomierocst 0yayt copmupoBaHsl ciielyromue 0a30Bble UCCIIEI0Ba-
TENbCKUE JCHCTBUS KaK YacTh MO3HABATEIbHBIX YHHUBEPCAIBbHBIX Y4YEOHBIX Ieil-
CTBUM:

UCIIOJb30BaTh BOIPOCHI KaK HMCCIIEJOBATEIbCKUNA HHCTPYMEHT I1O3HAHUA,
(GopMyJIpOBaTh BONPOCH], (PUKCUPYIOLIUE MMPOTUBOPEUHUE, MPOOIEMY, CaMOCTOs-
TEJIbHO YCTAaHABJIMBATH UCKOMOE U JIaHHOE, (POPMHUPOBATH THUIOTE3Y, apTyMEHTH-
pOBAaTh CBOIO MO3UIINIO, MHCHHUE;

IPOBOJUTH 10 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY SKCIIEPUMEHT, HC-
CIIEIOBAaHHUE IO YCTAaHOBIECHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro oOBbEKTa, 3aBH-
CUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOSITENIbHO (pOPMYJIMPOBAaTh O0OOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
IPOBEAEHHOIO HAONIOACHUS, HCCIENI0BaHUs, HKCIEPUMEHTA, OLICHUBATH JIOCTO-
BEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPEI-
MOJIO’KEHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSX.

VY obyuatomerocst OyayT chopMUpOBaHbl YMEHHS paboTaTh ¢ MHpOpMauen
KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX yUeOHBIX IEHCTBUI:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIUH, TaHHBIX, HEOO-
XOJUMBIX JJISl peLICHUS 3a0a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH WH-
dbopMaruio pa3IMIHBIX BUAOB U (HOPM IPEICTABICHNUS;

BBIOMPATH (pOpMy MpeAcTaBiIeHHUs] HHPOPMALMKA U WILTIOCTPUPOBATH peliae-
MBI€ 3aJ1a4M CXeMaMHU, JuarpaMmmMamMu, HHOHM rpadukoil 1 ©X KOMOMHALMSIMU;

OLICHMBATh HaJI&KHOCTh MH(GOPMALIMU MO0 KPUTEPHUSAM, MPEITIOKEHHBIM HIIH
c(OopMyIIMPOBAHHBIM CAMOCTOSITETIHHO.

YHuBepcanbHble KOMMYHUKATHBHBIE ACHCTBHS 00ECIECUYUBAOT CHOPMHUPO-

BAaHHOCTDB COIIMAJIbHBIX HABBIKOB O6y‘-I3IOHII/IXC$I.



VY oOyuaromierocst OyayT chopMUpOBaHBI YMEHHs OOIICHHS KaK 9acTh KOM-
MYHUKATUBHBIX YHUBEPCAIBHBIX YICOHBIX ICHCTBHIA:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBHUSIMU
U LETSIMUA OOIIeHMUS], SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCT-
HBIX W MTUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS IO X0y PEHICHUS 3a7a4u | I10-
JyYEHHBIM PE3yJIbTaTaM;

B X0Jie¢ 0OCY>KJIeHUs 3a7laBaTh BOIPOCHI MO CYILECTBY OOCYKIAaeMOU TEMBbl,
po0JIeMbl, pelIaeMon 3a/1auu, BbICKa3bIBaTh UJIEH, HalleJICHHbIE Ha MOUCK pele-
HUS, COTIOCTABIIATh CBOM CYXACHUS C CYXICHUSIMH JPYTUX YYACTHUKOB JTNAJIOTa,
oOHapy>XUBaTh Pa3IUYHe U CXOJICTBO TMO3UIUH, B KOPPEKTHOU dopme hopmyu-
pOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHS;

MIPEACTABIISATh PE3YIBTATHl PEIICHUS 3a7a9d, SKCIIEPUMEHTA, UCCIICTOBAHMSI,
MIPOEKTa, CAMOCTOSTEIHLHO BRIOMpaTh (hOpMAT BHICTYIUICHHUS C yUIETOM 3a1ad Ipe-
3EHTAIMK U OCOOCHHOCTEN ayIUTOPHH.

VY oOyuatomierocst OyayT chOpMHUpPOBAHBI YMEHHUS COTPYJIHHUYECTBA Kak
9aCTh KOMMYHUKATHUBHBIX YHHUBEPCAIBHBIX YICOHBIX TCHCTBHIA:

MMOHUMATh W WCIIOJIH30BaTh MPEUMYINECTBA KOMaHAHOW W WHIWBHIYTBHON
paboThl NP PEIICHUU YYEOHBIX MATEMAaTHYECKUX 3aj]lad, MPUHUMATh II€JIb COB-
MECTHOM NIeATEeNbHOCTH, IJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI, pac-
MIPEACTATh BUIBI padoT, JOTOBAPUBATHCS, OOCYKIAaTh MPOIECC U PE3yNbTaT pado-
TBI, 0000IIaTh MHCHHUS HECKOJILKHX UCIIOBEK;

y4acTBOBaTh B IPYMIOBHIX Gopmax padoThl (00CykaeHusi, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U HUHBIE); BBITOJHITH CBOIO YacTh PabOThI U KOOPIAMHHUPO-
BaTh CBOW JICHCTBUS C IPYTUMHU WICHAMH KOMAaHIbI, OIICHUBATh Ka4eCTBO PE3yJIb-
TaTa U Ka4eCTBO CBOETO BKJIAJa B OOIIUI Pe3ynbTaT M0 KPUTEPHSIM, CHOPMYITHUPO-
BaHHBIM yYaCTHUKAMU B3aHMOJICHCTBHSI.

VYHuBepcanabHbIE PETYJNSATHBHBIC NEUCTBUS 00€CTeunBarOT (HOPMUPOBAHHE
CMBICIIOBBIX YCTAaHOBOK M JKM3HEHHBIX HAaBBIKOB JTUYHOCTH.

Y o6yuaromierocst 0yayT chopMHUpOBaHBI YMEHHS CaMOOPTaHM3alMKM Kak

YacTh PETyJISITUBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBHIA:



BBISIBJISITH MPOOJIEMBbI JJISl PEUICHHs] B KU3HEHHBIX M y4E€OHBIX CHUTYalHsIX,
OpPUEHTHPOBATHCS B PA3UYHBIX MOAX0AaX MPUHATHS pelleHni (MHANBUAYaAIbHOE,
IPYIIIOBOEC);

CaMOCTOSTENIbHO COCTaBIISATh IUJIaH, alTOPUTM pEIICHUs 3alayu (WM €ero
4acTh), BBIOUPATh CIIOCO0 PEIICHHs ¢ YYETOM HUMEIOIINUXCS PECYPCOB U COOCTBEH-
HBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEUICHUH C
y4ETOM HOBOM MH(MOPMAIIHH.

VY oOyuaromierocst 6yyT copMUpPOBaHBI YMEHHUS CAMOKOHTPOJISI KaK 4acTh
PETyJIATUBHBIX YHUBEPCATIbHBIX YUEOHBIX ACHCTBHIA:

BJIAJIETh CIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJISI MPOLECCa U pe3yibTaTa
pelIeHrs MaTeMaTHIeCKON 3a7jaui, CAaMOMOTHUBAIIUH U PEQIICKCHH;

MpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHHUKHYTh NPU PEIICHUU 3a7auH,
BHOCHTH KOPPEKTHBBI B JACSITEIFHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HalIeH-
HBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3yJIbTara JCSATENIbHOCTH MOCTAaBICHHOM LENH U
YCIIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHHSI WM HETOCTKEHUS 1€, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

VY olGyuaromierocst 6yayT copMHpOBaHO YMEHHE SMOILMOHAIILHOTO HMHTEJI-
JIEKTa KaK 4acTh PETYyJISTUBHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUN:

BBIPYKaTh IMOLIMHU TIPU U3YUYEHUN MAaTEeMAaTUYECKUX 0OBEKTOB U (PaKTOB, Ja-
BaTh YIMOLIMOHAIIBHYIO OLIEHKY PEIIECHUS 3a1a4u.

IIpenmeTHbIe pe3yabTaThl
J{ns obecriedeHus BO3SMOKHOCTH YCIIEITHOTO MPOIOIKEHUsST 00pa30BaHUs Ha Oa-
30BOM M YTIJTyOJICHHOM (BBIJIEJIEHO KYPCUBOM) YPOBHSIX BBIITYCKHUK MOJTYYUT BO3-
MOHOCTb Hay4YuThCA B 7-9 Kilaccax:
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

e OnepupoBath Ha 0a30BOM ypPOBHE' MOHATHAMH: MHOXECTBO, 3JIEMEHT
MHOECTBA, IOJIMHOKECTBO, IPUHAIJIEKHOCTD;

® 33/1aBaTh MHOXKECTBA MEPEUUCIICHUEM UX DJIEMEHTOB;

® HAaXOJUTh TepecedeHue, OO0bEeIUHEHHUE, MOJAMHOXKECTBO B MPOCTEHIITUX
CUTYaIUsX;

131ech ¥ nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX MOHSATHI O XapPaKTEPHBIM IPU3HAKAM, BBITIOJIHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEHIIMMU CBOMCTBAMU IIOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
o011Me ITOHITHS.



e olepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMHU: OIpeJeNieHue, akcuoma,
Teopema, J0Ka3aTesIbCTBO;

® IPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI ISl MOJATBEPKICHUSI CBOUX BbI-
CKa3bIBaHUH
B noBceaHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX NPeAMETOB:

® HCIIOJB30BaTh TpaUUECKOe IPEJCTABICHHE MHOXKECTB IS ONMHCAHMS
peaJIbHBIX TPOIIECCOB U SIBJICHHM, MPH PEIICHUH 3aJlad JPYTUX Y4eOHBIX Ipeame-
TOB
Yuciaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATUSIMU: HaTypajJbHOE YHCIIO, Iie-
JI0€ YUCII0, OOBIKHOBEHHAS IpO0b, NeCSITHYHAS IpO0b, CMEIIaHHas Apo0b, parro-
HAJIBHOE YUCIO0, apu(METUIECKUI KBaJpaTHBI KOPEHbD;

® CIIOJI30BAaTh CBOMCTBA YMCE W MpaBWUJIa JIEUCTBHM MPHU BBITOJIHEHUHN
BBIUMCIICHUH;

® HCIOJIB30BaTh MPHU3HAKKU JACIMMOCTU Ha 2, 5, 3, 9, 10 nipy BBINOJIHEHUH
BBIUHCJICHU U PEIICHUU HECJIOKHBIX 3a71a4;

® BBINOJHATHh OKPYTJIEHUE PAIIMOHAIBHBIX YHUCENI B COOTBETCTBUU C MPABU-
JIaMU;

® OIICHMBaTh 3HAYCHHUE KBAJPATHOTO KOPHS U3 MOJIOKHUTEIBHOTO 1IEJIOr0
YyHCia;

® PpACIO3HAaBaTh pallMOHAJIBHBIE U UPPALIMOHAIBHBIC YHCIIA;

® CpaBHMBAThH UHKCIIA.
B noBceaHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX MPEAMETOB:

® OIICHUBAaTh PE3yJbTaThl BHIYMCICHHUM TPU PEIICHUU NMPAKTHYECKUX 3a-
nad;

® BBINOJHATH CPABHEHUE YHCEN B PEATIbHBIX CUTYAITUSX;

® COCTaBJISITh YUCJIOBBIC BBHIPAXKEHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4 U
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB
ToxnecTBeHHbIE MPEO00Pa30BAHUA

e BrmonaHATE HECHOXHBIC MPEOOPA30BaHMS ISl BBIYMCICHUS 3HAYCHUIN
YUCJIOBBIX BBIPAYKCHUH, COAEPKAIUX CTEICHU C HATypaJlbHbIM MOKa3aTesieM, CTe-
MIEHM C 1IEJIBIM OTPUIIATEILHBIM TOKA3aTEeJIEeM;

® BBINOJHATH HECIIOKHBIE TTPeoOpa3oBaHUs IEJIBIX BBIPAKCHUMN: PacKphI-
BaTh CKOOKH, PUBOJIUTH TMOJI00HBIC ClIaracMbie;

® UCIMOJB30BaTh (HOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS (KBaJIpaT CyMMHBI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJAPATOB) JIJIsl YIPOIICHUS BHIYUCICHUN 3HAYCHUN
BBIPAKECHU,

® BBINOJHATH HECJIOXKHBIE IPeoOpa3oBaHUs JIPOOHO-IIMHEHHBIX BBIpaXKe-
HUW ¥ BBIPAKCHUU C KBAIPATHBIMU KOPHSIMH.
B nmoBceaHeBHOI KU3HU M NIPU U3YYEHHUH IPYTUX NPeIMETOB:

® [IOHHMMATh CMBICJI 3aIIMCH YHCJIa B CTAHJAAPTHOM BUJIE;

e OnepupoBaTh Ha OA30BOM YPOBHE MOHSATHEM «CTaHJApTHas 3allUCh YHC-
J1ay
YpaBHeHMs U HEPABEHCTBA



e OmnepupoBarh Ha 0a30BOM YPOBHE IMOHSTHSIMH: PAaBEHCTBO, YMCIIOBOE
PaBEHCTBO, YPaBHEHHE, KOPEHb YPABHEHUS, PEUICHUE YPABHEHUS, YNCIOBOE HEpa-
BEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA;

® TIPOBEPATH CIPABEIIMBOCTb YACIOBBIX PABEHCTB U HEPABEHCTB;

e pelIaTh JIMHEHHBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOISIINC-
Csl K JIMHEHHBIM,;

® pelaTh CUCTEMbI HECIIOKHBIX JIMHEWHBIX YPAaBHEHUW, HEPABEHCTB;

® [IPOBEPSATH, ABJISIETCS JIM JAHHOE YHUCIIO PEIICHUEM YpaBHEHHUS (HEPaBEH-
CTBa);

e pemarb KBaJApaTHbIE ypaBHEHUs MO (opMmyse KOpHEH KBaJpaTHOTO
YPaBHEHUS;

e 1300pakaTh pELICHUS] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM IPSIMOM.

B noBceqHeBHOM KU3HU M NIPH U3YyYEHHMHU APYTHUX NPeIMETOB:

® COCTaBJISITh M PEIIATH JIMHEWHbIE YPaBHEHUS MPU PEUICHUH 3a]ay, BO3-
HUKAIOUIUX B IPYTUX YYEOHBIX MpeIMeETax
DOyHKIUU

® HAXOJWTh 3HaYEHHE (PYHKIIMHU MO 3alaHHOMY 3HAaYEHHUIO apryMEHTa;

® HAXOJUTh 3HAUEHUE APTyMEHTA MO 33JaHHOMY 3HAYCHUIO (PYHKIUHU B
HECJIOKHBIX CUTyalUsIX;

® ONpENENATh MOJOXKEHUE TOUKU O €€ KOOPAUHATAM, KOOPJIAUHATHI TOUYKU
0 €€ TOJIOKEHHUIO Ha KOOPAUHATHOM IIJIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTH OMNPEICIICHUS, MHOXECTBO 3HAYEHU,
HyJu (YyHKUIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUS U
yObIBaHUs1, HAMOOJIbLIIEE U HAUMEHBIIIEE 3HAUCHUS QYHKIUY;

® CTpOUTH rpapuK JMHEHHON DYHKIINH;

® TIPOBEPSATH, SIBISETCS JU JaHHBIN Tpaduk rpa@ukoM 3aJaHHON QYHKIUU
(JIMHEWHOM, KBaIpaTUYHOU, 00paTHOM MPONOPLUUOHATBHOCTH);

® OmpeneisaTh NPUOMMKEHHBIE 3HAUEHUS KOOPAMHAT TOUYKU IEpecedeHMsI
rpadukoB GyHKIIHIA;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMU: IOCIEI0BATEIbHOCTD,
apudmMeTrnyeckas Iporpeccusi, reOMeTpruIecKast porpeccus;

® pelaTh 33Ja4M Ha MPOTrPECCUU, B KOTOPBIX OTBET MOXKET OBbITh MOIYYEH
HETMOCPEACTBEHHBIM MOJICUETOM O€3 MpUMEHEHUs (PopMyI.

B noBceHeBHOM KU3HU M NIPU U3yYeHHUHU APYTUX NPeIMETOB:

® CNOJIBb30BaTh TpaUKU pEANTbHBIX IPOLIECCOB MU 3aBUCUMOCTEH IS
OTIpe/ENICHUs] UX CBOMCTB (HaWOOJBbIIME U HAUMEHBUINE 3HAYCHUS, MPOMEKYTKH
BO3pacTaHus U yObIBaHUS, 00JIACTH MOJIOXKUTEIbHBIX U OTPUIATEIbHBIX 3HAUCHUIN
U T.IL);

® 1CIOJI30BaTh CBOMCTBA JIMHEWHON (DYHKIMM U ee rpaduK Npu pelieHun
3a/1a4y U3 ApYyrux y4eOHbIX MPEIMETOB
TexcroBble 3axaun

e Pemare HECIOXHbBIE CIOKETHBIE 33J[aul Pa3HBIX TUIIOB Ha Bce apudpme-
TUYECKHUE JICHCTBUS,



® CTPOUTH MOJENb YCIOBUS 3a7auyd (B BHJE TAOMUIbI, CXEMbl, PUCYHKA
WIN YpaBHEHHUS), B KOTOPOH JaHbl 3HAUEHUSI JIBYX M3 TPEX B3aUMOCBS3aHHBIX Be-
JIMYMH, C IEJBI0 MOUCKA PEIICHUS 3a/]auH;

® OCYUIECTBJIATH CIOCOO MOMCKA PELICHUS 3a/1a4d, B KOTOPOM pacCykie-
HUE CTPOUTCSA OT YCIOBUS K TPEOOBAHHIO WM OT TPEOOBAHHMS K YCIOBHIO;

® COCTaBJISITH IUIAH PEIICHUS 3aa4u;

®  BBIICIATH dTAIlbl PEUICHUS 3a/1a4u;

® UHTEPIPETUPOBATh BBIUYMCIUTENbHBIE PE3YJbTaThl B 3aJlaye, HCCIENO-
BaTh MOJYYEHHOE pELICHUE 3aJauH;

® 3HATh pa3IMyuUe CKOpPOCTed O0BEKTa B CTOSAYEH BOJIE, MPOTUB TCUCHUS U
0 TEYCHUIO PEKH;

® pellaTh 3a/1a4u Ha HAXOXKICHHE YaCTH YKCIIa U YKCIIa M0 ero YacTu;

e pelaTh 33/1a4d pa3HbIX TUNOB (Ha paOOTy, HA MOKYIKH, HA IBH)KCHHE),
CBSI3BIBAIONTUX TPH BEIIMYUHBI, BBIACISATH 3TH BETUIMHBI M OTHOIICHUS MEKITy HU-
MU;

® HaxOAWTh MPOLEHT OT YUCIIA, YUCIO MO MPOUEHTY OT HETO, HAXOIHTh
IIPOLICHTHOE CHUYKEHUE WX MTPOLICHTHOE NOBBIIICHUE BEJINYUHBI,

® pelIaTh HECJIOKHBIE JIOTHYECKHUE 337ja4l METOZOM PaCCyKICHUN.

B moBceaqHeBHOI KU3HU U NPU U3YYEHUH IPYTUX NMPeAMETOB:

® BBIJIBUTaTh TUIOTE3bl O BO3MOXKHBIX MPEIETbHBIX 3HAUCHUSX UCKOMBIX B

3a/1aue BEJIMYMH (JIeT1aTh MPUKUIKY )

CraTucTuKa ¥ TeOpUsi BEPOSATHOCTEMH

o HNMeTh mpeACcTaBICHHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CJIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a]a4ax;

e pemarh NpocTeline KOMOWHATOPHBIE 3a/1a4l METOJOM IMPSIMOTO U Op-
raHU30BaHHOTO TIepedopa;

® [PEJCTaBIATH JAHHBIE B BUE TaOJIUL, 1Uarpamm, rpaukos;

e uyuTaTh MHGOPMAIINIO, NMPEACTABICHHYIO B BUJEC TAOJMIIBI, TUATPAMMBI,
rpaduka;

® ONpEAeNsITh OCHOBHBIE CTATUCTUUYECKUE XAPAKTEPUCTUKH UHCIIOBBIX
HaOOPOB;

® OILICHMBATh BEPOSITHOCTh COOBITUS B MPOCTEUIINX CIIydasx;

® UMETh NPEACTABICHUE O POJM 3aKOHA OOJBIINX YHCET B MAacCOBBIX SB-
JICHUSIX.

B noBceaHeBHOI KM3HU M NIPU U3YYEHHH IPYTUX NPeAMETOB:

® OLEHUBATh KOJIMYECTBO BO3ZMOKHBIX BAPUAHTOB METOJIOM Mepedopa;

® UMETh IPEACTABICHUE O POJIM MPAKTUUYECKH JIOCTOBEPHBIX U MaJOBEPO-
SITHBIX COOBITHIA;

® CpaBHMBATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKHU, TOTyUYCHHBIE B
IpolLiecce PELICHUs NPUKIAIHON 3a]a4u, U3yUYEHHUs PEATbHOTO SIBICHUS;

® OIICHMBATh BEPOATHOCTh PEATBHBIX COOBITHI U SBICHUW B HECIIOXKHBIX
CUTYaIHIX

B noBceqHeBHOI »KM3HU M NIPU U3YyYEHUH APYTUX MPEAMETOB:



® LCIOJIL30BaTh BEKTOPHI JIJI PEIICHUS MPOCTEUIINX 3a/1a4 Ha Ompeaese-
HHUE CKOPOCTU OTHOCUTEIBLHOTO ABUKECHUS
HUcropust MaTeMaTHKHU

e OnuceiBaTh OTACJIbHBIC BHIIAIOLINECS PE3YyJIbTAThI, TOJTYUYCHHBIE B XOJE
pPa3BUTHUSI MATEMATUKU KaK HAYKU;

® 3HATh NPUMEPHl MATEMATUUYECKUX OTKPBITUH W UX aBTOPOB, B CBS3U C
OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUEH;

® [IOHMMATh POJIb MATEMATUKHU B pa3BuTUU Poccun
MeToabl MAaTEMATHKH

e BpiOuparth MOAXOMANUN HW3YUYEHHBIM METOM I PEIICHUH W3YYEHHBIX
TUIIOB MaTEMaTHYECKUX 3aJ1a4;

e IlpuBoauTH MpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B OKpYKalo-
IEH IEMCTBUTEILHOCTH U TTPOU3BEICHUSAX UCKYCCTBA.

BhInyCKHHMK MOJYYHMT BO3MOKHOCTh HAYYMTHCH B 7-9 Kiiaccax 1 odecneve-
HHMS BO3MOKHOCTH YCIIEIIHOTO MPOA0JI:KeHUs 00pa3oBaHusi HA 02a30BOM U
yIrJ1y0JIEHHOM YPOBHSAX
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKHU

e  Onepuposamv? NOHAMUAMU. ONpeOeieHIe, Meopemd, aKkCuomMd, MHONCe-
CMB0, XApaKmepucmuKu MHONCeCmaa, dJieMeHm MHONCeCcmad, nNycmoe, KOHeuHoe U
OecKOHeuHoe MHONCeCmB80, NOOMHONCECHB0, NPUHAONEHCHOCb, BKIIOYEHUEe, Da-
BEHCMEBO MHOIMICECMB,

®  1300padicamb MHOMCECMBA U OMHOUWEHUE MHONCECE C NOMOWbIO K-
208 Junepa;

® onpeoensimob NPUHAOIEHCHOCb INEMEHMA MHONCECBY, 00bEeOUHEHUIO U
nepeceyeHur0 MHOMCECMs,

®  300a8amb MHONCECMBO C NOMOWDBIO NEPEUUCTICHUS IEMEHMO08, Cl08eC-
HO20 ONUCAHUSL,

®  Onepuposamv NOHAMUAMU. BbICKA3LIBAHUE, UCMUHHOCHb U JIOHCHOCb
BbICKA3LIBAHUSL, OMPUYAHUE BbICKA3LIBAHUL, ONEpayuu HAO BblCKA3bIGAHUIMU. U,
UNU, He, YCIIOBHbLE BbICKAZLIBAHUS (UMNAUKAYUU),

® Ccmpoumbs 8bICKA3LIBAHUS, OMPUYAHUS BbICKA3LIGAHULL.

B noBceHeBHOM KU3HU ¥ IPU U3YYEHUH JPYTUX MPeIMETOB:

® Ccmpoumsb YenouKu YMO3AKIIOUEeHUU HA OCHO8€ UCNOJIb308AHUS NPABUIL
JNO2UKU,

®  UCNONIL308AMb MHOJCECMBA, ONEPaYUU C MHOICECMBAMU, UX epapuie-
CcKoe npedcmagiieHue 0jisi ONUCAHUS PeANIbHbLX NPOYECCO8 U 18JIeHUL
Yuciaa

o  Onepuposamsv NOHAMUAMU: MHOHNCECMBO HAMYPATbHLIX YUCE]l, MHOMCE-
CMBO UYENbIX HUCEN, MHONCECMBO PAYUOHANbHBIX YUCEN, UPPAYUOHAIbHOE HUCIO,
K8AOPAMHLIU KOPEHb, MHOMCECMBO OCUCMBUMENbHbIX YUCET, 2eOMempPUsecKast
UHmMepnpemayus HamypaibHbiX, YelvlX, PAYUOHATbHBIX, OeUCMBUMENbHBIX YUCEL,

2 3IICCB " Jajec — 3HaTbh ONPEACICHUEC ITIOHATHA, YMETH MMOSACHATH €T0 CMBICIL,YMETH MCIIOJIB30BaTh IMOHATUE U €TI0
CBOIiCTBa IIpyu NpOBCACHNHU paccymne}mﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a1a4.



®  NIOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYDPATIbHO2O
yucaa,

®  GLINONHAMb BLIYUCTCHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOS PA-
YUOHANbHBIX BbIYUCTIEHULL,

®  GLINONHAMb OKPY2IeHUE PAUYUOHATbHBIX YUCET C 3A0AHHOL MOYHOCMbIO;

®  CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATIbHBIE YUCAA,

®  npPedCcmasisAmb PayUoOHAIbHOE YUCTO 8 BUOE OeCAMUYHOU OPooOU

®  YHNopA0ouUBAMb YUCIA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCamuy-
HOU 0pobu,

o naxooumov HOJ/[ u HOK yucen u ucnonvb308ams ux npu peueHuu 3a0au.

B noBcenHeBHOM KU3HH M TIPH U3YYE€HHH APYTHX NMPEIMETOB:

®  NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BLIYUCIEHUU NPU peuleHUlU NpaK-
MU4ecKux 3a0ay U pewieHuu 3a0ay 0py2ux y4eoOHblx npeomemos,

®  GLINONHAMb CPABHEHUE Pe3VIbMamos GbIYUCIeHUN NPU peuleHul NpaK-
MUYecKux 3a0ay, 8 Mom YUcie NPUOIUNCEHHBIX BbIYUCTICHULL,

®  COCmMasnAmMb U OYEHUBAMb YUCIIOBbLE BbIPANCCHUSL NPU PEeUleHUU NPAaK-
Mu4ecKux 3a0ay u 3a0ay u3 Opyeux yueOHvlx npeomemos;

®  3aQNUCHIBAMb U OKPY2IAMb YUCT08ble 3HAUEHUS PealbHbIX elUYUH C UC-
NOJb308AHUEM PA3HBIX CUCTEM UBMEPEHUS
ToxknecTBeHHbIE IPeOOPaA30OBAHUS

o  Onepuposamev NOHAMUAMU CMENeHU C HAMYPATbHbIM NOKA3amenem,
cmeneHu ¢ yeavlM OmpuyamebHulM noKazamenem,

®  GLINONHAMb NPEOOPA30BAHUSL YEILIX BbIPANCEHUIL: OeUCMBUs. ¢ 00OHOUIe-
Hamu (crodcenue, 8blyUmanue, YMHONCeHUe), OCUCmEus ¢ MHO2OYLIEHAMU (COCe-
Hue, bluUmane, YMHONCeHUe),

®  GLINONHAMb PA3I0JCEHUE MHOCOUIEHO8 HA MHOMCUMENU OOHUM U3 CHO-
c0008. 8biHeceHUe 3a CKOOKY, epYNnUpoBKa, UCNONIb308aHUe POPMYT COKPAULCHHO-
20 YMHOJICEHUSL,

®  gblOeIAMb KBAOPAM CYMMbL U PAZHOCHU OOHOYIEHO8,

®  PACKIA0bIBAMb HA MHOJCUMENU KBAOPAMHbBIU MPEXUIIEH;

®  BLINONHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPIUCAUUX CINENeHU C Ye-
JIIMU OMPUYAMETbHBIMU NOKA3AMEIAMU, NEPexooums om 3anucl 8 8uoe cmeneuu
C YenviM OmpuyamebHblM noKazameem K 3anucu 8 uoe opoou,

®  BHLINONHAMb NPeobpazo8aHus OPOOHO-PAYUOHANLHBIX BbIPANCEHUL: CO-
KpaujeHue opobdell, npusedeHue aneebpaudeckux opooetl k oouemy 3HameHamernio,
CR0dICeHUe, YMHOJICeHUe, OeleHue aneedpaudeckux opobell, 8038edeHue aieeopau-
yecKol OpooOU 8 HAMYPATbHYIO U YeYI0 OMPUYAMETbHYIO CIENeHb,

®  GLINONHAMb NPeodPA308AHUSL BLIPAICEHUL, COOEPHCAUUX K8AOPAMHbBLE
KOPHU,

®  BbI0enAMb KBAOPANM CYMMbL UU PAZHOCMU O8VUIIEHA 8 BbIPANCEHUSIX, CO-
deparcamux KeaopamHvie KOpHU,

®  BBLINONHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPHCAUSUX MOOYTb.

B noBceaHeBHOM KM3HU ¥ IPH U3YYEHHH APYTUX MPEIMETOB:



®  GLINOAHAMb NPeobpPA308aHUsL U OCUCMBUL C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApMHOM 8UOe;

®  GLINOIHAMb NPE0OPA308AHUSA ANICEOPAULECKUX BbIPANCEHUN NPU PeLlleHUU
3a0ay Opyaux y4ebHviX npeomenmos
YpaBHeHHs U HEPABEHCTBA

o  Onepuposamb NOHAMUAMU. YPABHEHUE, HEPABEHCME0, KOPEHb VpPAaGHe-
HUsl, peuleHue HepaseHcmed, PABHOCUNbHbIE YPABHeHUs, 001acmb onpeoeneHus
YpasHeHus: (HepageHcmaa, CUCmemovl YPAGHEHUU WU HEPABEHCME),

® pewambs JIUHElHble YPAGHEeHUs U YPAGHEHUS, C8OOUMble K JTUHEUHbIM C
HOMOWBIO MOHCOECMBEHHBIX NPEeoOPA3068aHULL;

® pewambsb KEaOpamHvle YPAGHEHUs U YPABHEHUS, C800UMble K K8aopam-
HbIM C HOMOWBIO MOHCOECMBEHHBIX NPE0OPA308aAHUL;

® peuamsb OpOOHO-TUHELHbLE YPABHEHUSL,

® peuwamv npocmeluiue UPPAYUOHAIbHBIE VPAGHEHUS BUOd m —a,

JT(X)={g(x);

e pewams ypaenenus éudax" =a;

® pewambs YPAaGHeHUsI CHOCOOOM PA3NIONCEHUS HA MHONCUMENU U 3AMEHbl
nepemeHHouU,

®  UCNONBL308AMb MEmOO UHMEPBANO8 OJisl peuleHUus yeavlx U OpoOHO-
PAYUOHATIbHBIX HEPABEHCME,

® peulamv JUHElHble YPAGHEHUs U HePABEHCNBA C NAPAMEMPAMU;

® pewamsv HeCl0JCHblE KBAOPAMHbIE YPAGHEHUS C NAPAMEMPOM;

® peuiams HeCl0JCHbIE CUCMEMbL TUHEUIHbIX YPAGHEHULL C Napamempamu,

®  peulamv HeCl0JICHbIE YPABHEHUS. 8 YeNblX YUCTAX.

B noBceaHeBHOM KM3HU ¥ TPH U3YYEHHHU APYTUX MPEIMETOB:

® cocmasiams U peuams JUHeUHble U K8AOPAmMHble YPABHEeHUs, YPAGHe-
HUs, K HUM C8O0sAWUecs, CUCMeMbl TUHEUHbIX YPAGHEeHUll, HEPABEeHCME NPU peule-
HUU 3a0a4 Opy2ux y4eOHblX npeomemos;

®  GLINOIHAMb OYEHKY NpagoonoooduUs pe3yibmamos, HOAYUAemblX Hpu
peuteHuy TUHEUHbIX U K8AOPAMHBIX YPAGHEHUN U CUCEM JIUHEUHbIX YPAGHeHUll U
HepaseHcme npu peueHun 3a0ay 0py2ux y4eoHvix npeomemos;

® gvIOUpPamMb COOMBEMCMBYIOUUE YPABHEHUS, HEePABEHCMBA UMY UX CU-
cmembl, 011 COCMABIEeHUsT MAMeMamui4eckol Mooeau 3a0aHHOU pealbHoU cumya-
YUY UL NPUKIAOHOU 3A0a4U,

®  yMemb UHMEPNPemuposams NOLYYEeHHbIU NPU peuleHul ypasHeHus, He-
PABEeHCMBa UU CUCTEMbL Pe3yTbmam 8 KOHmeKcme 3a0AHHOU PeaibHOU CUmyayuu
UU NPUKTIAOHOU 3a0adu
DyHKUIMHA

o  Onepuposamev NOHAMUAMU. QYHKYUOHAILHAS 3A8UCUMOCIb, (DYHKYUS,
epagux GpyHKyuu, cnocodvl 3a0anus QyHKYuu, apeymenm u 3Hadexue QYyHKyuu,
obnacme onpeoeneHuss U MHONCeCmM80 3HAYeHUL QYHKYUU, HYIU QYHKYUU, npome-
HCYMKU 3HAKONOCMOSHCMBA, MOHOMOHHOCMb (QYHKYUU, YEMHOCb/HEYEMHOCMb

@dyHKryuu,



® cmpoumbs epaguxu MUHEUHOU, K8AOPAMUYHOU PYHKYUL, 0OpamHOU Npo-

NOPYUOHALHOCIU, (DYHKYUU 6UOA: Y = a+Lb s y=x,y=¥x, y=|x;
X+

® Ha npumepe K6AOPAMUYHOU (YHKYUU, UCNOIb308AMb NPeoOPA308aHUsL
epaguxa ¢pynxyuu Y=f(X) ona nocmpoenus epaguxos gynkyuii y =af (kx+b)+c;

® CcoCcmasnamv YpasHeHUus NPAMOU N0 3A0AHHBIM YCIOBUSIM. NPOX0OAUell
yepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell yepe3 OAHHYI0 MOYKY
U NapaiiebHol OAHHOU NPAMOLL,

® uccrnedosams pyuxkyuio no eé epagpuxy;

®  HAXOOUMb MHOINCECMBO 3HAYUEHUU, HYIU, NPOMENCYMKU 3HAKONOCHOSIH-
cmea, MOHOMOHHOCMU K8AOPAMUYHOU (PYHKYUU,

® onepuposamv NOHAMUAMU: NOCIE008AMENLHOCIb, APUPMEMUYECKAsL
npoepeccusi, 2e0MempuyecKast nPoepeccust,;

® pewams 3404l HA APUPMEMUYECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.

B noBceHeBHOM KU3HH M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

®  WITIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PealbHYI0 3A8UCUMOCTb UTU
npoyecc no ux XapaKxmepucmuxkam,

®  LUCNOIB308aMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NpU peule-
HUU 3a0a4 U3 Opy2ux y4eoOHblx npeomemos
TexcToBbIE 32124

o Pewamsb npocmvie u clodCHbIE 3A0aAYU PAZHBIX MUNOSG, A MAKHCE 3A0aYU
HOBBLILUEHHOU MPYOHOCMU,

®  LUCNOIB308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX
3a0ay 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHust 3a0ay,

®  pasiuuamv MOOeib MeKCma U MoOelb peuleHus 3a0adu, KOHCMpYupo-
8amb K 0OHOU MOOeNU peuleHusl HeCI0HCHOU 3a0adu pasHvlie MoOoelu meKcma 3a-
oauu;

® 3HaMb U NPUMEHAMb 00a Cnocoba Noucka peuterus 3aoad (om mpedo-
8aHUsL K YCIOBUIO U OM YCA08USL K MPebOBAHUIO),

®  MOOenuposams paccydcoeHusi npu NOUCKe peuleHus 3a0ay ¢ NOMOoubio
epagh-cxemol,

®  gbIdenAMb 29MANbl peulenus 3a0a4U U COOEPAHCAHUE KAAHCO020 Imand;

®  yuembv 6bI0UPAMbL ONMUMANLHBIL MEmo0 peuleHus 3a0a4u U O0CO3HA-
8amuv 6b100p Memood, paccmMampueams paziuyHvie Memoobl, HAX00UmMs pasHvle
peuienus 3a0auu, eciu 603MOHNCHO,

®  aHanIU3UpPOBamMb 3aMpYOHEHUs NPU PeuleHUU 3a0ay;

®  GLINOIHAMb PA3IUYHLIE NPEoOPA308AHUS NPEOSIONCEHHOU 3a0aUl, KOH-
CMpyuposamsv Hogvle 3a0ayu U3 OAHHOU, 8 MOM Yucle 0opammubvie,

®  UHMEpPNPemupo8amsb BbIYUCIUMELbHBLE PE3VIbIMAmMbl 8 3a0aye, UCCLe)0-
8amv NOJIYHeHHOe peulerue 3a0aiu;

®  QHANU3UPOBAMb BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 DPACHOJIONCEHUS.
08X 00bEKMO8 U U3MEHEHUe UX XAPAKMEPUCMUK NPU COBMECTMHOM OBUICEHUU
(ckopocmb, 8pems, paccmosiHue) npu peuleHuu 3a0ay Ha 08udicerue 08yxX 0OveK-
Mo KaK 8 00OHOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,



®  UCCNIe008amMb BCEBO3MOIICHbIE CUMYAYUU NPU PeuleHuu 3a0ad Ha O08U-
JICeHUe NO peKe, PACCMAmpusams pa3uble CUCHeMbl OMCY4ema,

® pewams pazHoobpa3Hble 3a0a4U «HA YACMUY,

® peuamsb U 000CHOBLIBAMb CBOE peuleHue 3a0al (8bl0esIMb MamemMamu-
YeCKy0 OCHO8Y) HA HAXOJHCOEHUe 4acmu YUCIA U YUCIA N0 e20 YACMU HA OCHOGe
KOHKDPEMHO20 CMbLCAd OpoOU;

®  0CO3HABAMD U 0OBACHAMb UOCHMUYHOCb 3A0a4 PA3HBIX MUNOE, CE53bl-
BAOUWUX MPU BeTUYUHBL (HA pabomy, HA NOKYNKU, HA O8UMICEHUe). 8blOeIsIMb dMu
BENUYUHBL U OMHOUEHUSL MENHCOY HUMU, NPUMEHIMb UX NPU peuleHuU 3a0ay, KoH-
CMpPYUposams cooOCmMeeHHble 3a0a YKA3aHHbIX MUNOB,

® glademv OCHOBHLIMU MEMOOAMU peueHus 3a0ad Ha cmecu, CHIAebl,
KOHYeHmpayuu,

® pewams 3a0auu HA NPOYEHMbl, 8 MOM HUCTe, CLOJNCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCOObL;

® pewams jocuyecKue 3a0aiu pasHblMu Cnocobamu, 8 mom yucie, ¢ 08yms
OoKamu u ¢ mpemst O10Kamu OAHHBIX ¢ NOMOWbIO MAOIUY;

® pewams 3a0ayu N0 KOMOUHAMOPUKe U Meopul 8epoImHOCMell Ha OCHO-
8¢ UCNONIb30BAHUS U3YUEHHBIX MeMO0O08 U 000CHOBLIBAMb PelleHUe;

®  pewams HeCI0HCHbLE 3A0a4U N0 MAMEeMAMUYecKol CmamucmuKe;

® 0671a0emb OCHOBHLIMU MEMOOAMU PEULeHUs CIOHCEMHbIX 3a0ay. apug-
MemuyuecKull, areedpaudeckuil, nepeoop 8apuanmos, ceomempuieckuil, spaguye-
CKULL, NPUMEHSMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSX.

B noBceqHeBHOM KU3HH M TIPH U3yYE€HHH APYTHUX NMPeIMETOB:

®  gbidensAMb NPU pPeuteHuu 3a0a4 Xapakmepucmuku paccmampusaemon 6
3a0aue cumyayuu, OmiudHble OM PeasbHblX (me, om KOMOopbulx abcmpacuposa-
JIUCH), KOHCMPYUPOBAMb HOBble CUMYAyuu ¢ Y4eémom 3Mux Xapaxmepucmuk, 6
YaCMHOCMU, NPU PeueHun 3a0ay Ha KOHYEHMPAayuu, y4umsléams niomHOCMb Ge-
wecmea;

® pewams U KOHCMPYUpo8amv 3a0ayil HA OCHOBE PACCMOMPEHUS Peaib-
HBIX CUmMyayuil, 8 KOMopwvlX He Mpedyemcsi MOYHbBLI GbIYUCIUMENbHBLI PEe3YTbman,

® pewams 3a0a4u HA 0BUdNCEHUE NO peKe, PACCMAMPUBAs pa3Hble Cucme-
Mbl omcuema
CraTucTHKA M TeOpHsl BEPOATHOCTEl

o Onepuposamev NOHAMUAMU. CMOLOYAMbBIE U KPY208ble OUASPAMMDYL,
mabauyvl OAHHBIX, CcpedHee apugmemuyeckoe, Meouama, Hauboavee U
HauMmeHbllee 3HAYeHUsT 8blOOPKU, PA3MAX 8blOOPKU, OUCNepPCUsi U CIMAHOAPMHOe
OMKIOHeHUe, CAVHAUHASL USMEHYUBOCTb,

® u3gIeKAmMb UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYax, Ha ouazpam-
max, epaguxax;,

® cocmasiams MabaUYbl, CMPOUMb OUASPAMMbBL U 2PAPUKU HA OCHOBE
OAHHbBIX,

® onepuposamv NOHAMUAMU. HAKMOPUAT YUCTA, NEPEeCMAHOBKU U CcOoYe-
manus, mpeyzonvHuk Ilackans;



®  pUMEHAMb NPABUI0 NPOU3BEOCHUs] NPU PeUleHUU KOMOUHAMOPHBIX 3a-
oau,

® onepuposamv NOHAMUAMU: CAVHYAUHBIL ONbIM, CAVYAUHBIU 8blO0P, UC-
nulmanue, d1emMeHmapHoe Caydaitoe coovimue (Ucxoo), Kiaccuieckoe onpeoeie-
HUe 8epOosAmMHOCMU CLYYaAUH020 COObIMUS, Onepayuu Hao CAy4auHbIMU COObIMUSL-
MU,

®  npedcmasiAmsb UHGOPMayUio ¢ NOMOWbIO Kpyeos Jiliepa,

® pewams 3a0ayu HA BbIYUCIIEHUE BEPOAMHOCMU C NOOCUEMOM Kolude-
CMea 8apuanHmos ¢ NOMOUbIO KOMOUHAMOPUKU.

B noBceHeBHOM KU3HH M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® u36leKamb, UHMEPNPemuposams U npeodopasoevleams UHGOpMayuio,
npeoCmasieHuylo 8 mabauyax, Ha OUazpamMmax, cpagurax, ompaxcarouyio ceol-
CmMea U Xapaxkmepucmuku peaibHblX NPOYeccos U A61eHUl;

® onpeodenaimb CMAMUCMUYECKUE XAPAKMEPUCMUKU 8blOOPOK NO mabiu-
yam, ouazpammam, epagpukam, 8bINOJIHAMb CPAGHEHUe 8 3A8UCUMOCIU OMm yeau
peuieHus 3a0ayu;

®  OYeHUBAMb BEPOAMHOCHb PEATbHLIX COOLIMUL U AGTeHU.
HcTopusi MaTeMaTHKH

o  Xapaxmepuzoeamsv 6KIAO BbIOAIOWUXCA MAMEMAMUKO8 8 pa3eumue
MamemMamury U UHbIX HAYYHBIX 001acmell;

®  NOHUMAMb PONib Mamemamuxu 6 pazsumuu Poccuu
MeToabl MaTEMAaTHKH

e lcnonv3ysa usyuenHvle Memoovl, Npo8oouUms 00KA3amenbCmeo, blNnoJl-
HAMb ONPOBEPHCEHUE,

® Bwuibupamv uzyuenHvie Memoobl U UX KOMOUHAUUU OJisl peuleHuss mame-
Mamu4eckux 3a0ay;

®  UCNONB308aMb MamemMamuieckue 3HaHus Ol ONUCAHUSL 3AKOHOMEPHO-
cmetll 8 OKpycaroujell 0etiCmeumenbHOCmu U NPOU3BE0eHUAX UCKYCCMEA;

® npuMeHAmMb npocmeluiue NPOSPAMMHbIE CPeOCmBa U JIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MameMamuidecKux 3a0adu.

2. Copepxxanue y4eOHOI0 nmpeaMeTa

Copeprxanue, BbIIEJICHHOE KypCHBOM, H3y4YaeTcCsl Ha yTriyOJIeHHOM YPOBHE

AJI'EBPA

Yuciaa

PanmnoHajbHbIe YKc/Ia

MHOXeCTBO pallMOHAIBHBIX uncesl. CpaBHEHUE pallMOHANIBHBIX yncel. [en-
CTBUS C pallMOHAIBHBIMU YuciaMu. [Ipedcmasnenue payuoHaibHo2o Yucia 0ecs-
MUYHOU OpoOBIO.

HppanuoHaiabHbie YUCIa

[TonaTne mppanmoHanbHOTO 4Wciia. Pacrno3HaBaHWe WMppalMOHAIbHBIX YH-

cen. [Ipumepsl gokazarenscTB B anredpe. MppainoHaibHOCTD ancnan2. ITpume-

HeHue B reoMmetpun. CpagHenue uppayuoHaivHulx ducel. MHuoocecmeo oOeucmeu-
MebHbIX YUCell.



ToxkaecTBeHHbIE MPeoOpa3oBaHU

YuciioBble 1 OyKBeHHbIE BHIPAKEHUS

Bripaxkenue ¢ nepemeHHoi. 3HaueHue BbIpakeHud. [lojcTaHoBKa BbIpaxke-
HUN BMECTO NIEPEMEHHBIX.

Leabie BbIpaKeHUs

Crenenp ¢ HaTypajJbHBIM TOKa3aTesneM U e€ cBoiicTBa. [IpeoOpazoBanus
BBIPAKEHUMN, COAECPKAIINX CTETICHU C HATYPAJIbHBIM IMOKA3aTEIIEM.

OnxowieH, MHOTOUJIEH. JIeCTBUS C OJHOWIEHAMHU U MHOTOYJIEeHaMH (CJO-
JKEHHE, BBIYUTAHUE, YMHOKEHHE). DOpMyJIbl COKpAIIEHHOTO YMHOXEHHUS: pas-
HOCTb KBaJIpaToOB, KBaJpaT CyMMbI U pa3HOCTHU. Pa3noxkeHrne MHOroujeHa Ha MHO-
YKUTEJIHN: BbIHECEHUE OOILIEr0 MHOXHUTENS 332 CKOOKH, epYnnuposKd, npumeHeHue
Gopmyn cokpawénnozo ymmodicenus. Keaopamuwiti mpéxunen, paznosicenue k8ao-
PamHo20 MpExunNeHa Ha MHONCUMEU.

JIpoOHO-paliuoOHAIbHbIE BHIPAKEHUS

Crenenb ¢ 1ensiM mokazaresneMm. [IpeoOpasoBanue ApOOHO-TUHEHHBIX BbI-
paXXeHUM: CIIOKEHHE, YMHOXKEHUE, JeNeHue. Aneebpauveckas opoow. [lonycmu-
Mble 3HAYeHUs1 NePeMeHHbIX 8 OPOOHO-PaAYUOHAIbHBIX 8bipadiceHusx. CoxpaujeHue
aneeopauveckux opooei. Ilpusedenue ancebpauneckux opooei k odbwemy 3Hame-
Hamenio. [leiicmeus c aneebpauyeckumu OpoOAMU: CHOJdCEHUe, GblYUumanue,
VMHOOICeHUe, OelleHue, 8036e0eHUe 8 CINeNneHb.

IIpeobpa3zosanue gvipasicenuti, cooepHcauux 3HaxK MoOys.

KBaapatnbie kopHU

Apudmernuecknii kBaapaTHbIil KopeHb. [IpeoOpa3oBaHue BbIpaXeHHi, CO-
JepKanux KBaJpaTHbIe KOPHU: YMHOKEHHE, JCICHUE, BBIHECEHUE MHOKUTEIIS U3-
NOJ1 3HaKa KOPHS, GHeceHue MHONCUmens noo 3HAK KOPHSL.

YpaBHeHHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOICTBAa YMCIIOBBIX PAaBEHCTB. PaBeHCTBO ¢ mepe-
MEHHOM.

YpaBHeHus

[TonsiTue ypaBHEeHUsSI U KOPHS ypaBHEHUs. [IpedcmasieHue 0 pasHOCUIbHO-
cmu ypasneHnuti. Obaracmo onpeodeieHus ypagHenus (001acms 00NnyCmumMblx 3Have-
HULL nepemMeHHOl).

JIuHeliHOe ypaBHEeHHE U €r0 KOPHU

Pemenne nuHenHbIX ypaBHEeHUH. Jluneiinoe ypasnenue ¢ napamempom. Ko-
JU4Yecmeo KopHeu JuHeuHo20 ypaeHenus. Pewenue nunetnvix ypasnenuii ¢ napa-
MempoM.

KBaapaTtHoe ypaBHeHHe U €r0 KOPHU

KBanparneie ypaBHeHus. HemnosHble KBajapaTHble ypaBHEHUS. JIMCKpUMU-
HAaHT KBaJpaTHOro ypaBHeHUs. DopMysa KOpPHEN KBaJIpaTHOTO ypaBHEHUs. 1eo-
pema Buema. Teopema, obpamuas meopeme Buema. Penienue KBaJpaTHbIX ypaB-
HEHUN:UCTIOIb30BaHUE (POPMYIIBI JUIsl HAXOXKIACHUSI KOPHEH, epaghuyeckutl memoo
peulenus, pasnodcenue Ha MHONMCUmMeNU, no060op KOpHel C UCNONb308aAHUEM Meo-
pemuvl Buema. Konuuecmeo xopueu K8aOpamHoz20 YpaGHeHUsl 8 3a8UCUMOCTNU OM



e2o ouckpumunauma. buxkeaopamuvie ypasnenus. Ypasnenus, ceooumvie K 1uHel-
HbIM U K8aopamHuiM. Keadpamuvie ypasnuenus ¢ napamempom.

JIpoOHO-paliuOHAIbHbIE YPABHEHUS

Pemenne mpocredmmx apoOHO-IMHEHHBIX YpaBHEHUH. Peuienue OpobHO-
PAYUOHATBHBIX YPAGHEHUII.

Memoovl pewienus ypasHenuii. Memoovl PAGHOCUNbHBIX NPeobpa308aHull,
MemooO 3ameHbl NnepeMeHHoU, epaguueckuil memoo. Hcnonvzosanue ceoticma
@yHKYULl Npu peweHuy ypasHeHul.

IIpocmetiwue uppayuonanvrole ypasnenus 6uoa ([ (x) =a, [f(x) =./g(x) -

Vpasnenus suda X" =a.Vpasnenus 6 yenvix uuciax.

Cucrembl ypaBHeHU

YpaBHEHUE C IBYMs NEPEMEHHBIMU. JINHEMHOE ypaBHEHHME C ABYMs IE€pe-
MEHHBIMU. [Ipsamas Kax epaguueckas uHmepnpemayusi JUHEUHO20 VPAGHEHUS C
08y M5 nepemMeHHbIMU.

[TonsTe cucrtemsl ypaBHEHHM. PellieHne cucTeMbl ypaBHEHUN.

Metoapl penieHrss CUCTEM JIMHEMHBIX YPAaBHEHUU C ABYMS MEPEMEHHBIMMU:
epaghuyeckull Memoo, Memoo CI0AHCeHUs1, METOJ] TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBenctBa

Hucnosslie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPaBEHCTB. [IpoBepka crpa-
BEJJINBOCTU HEPABEHCTB MPH 33JaHHBIX 3HAYCHUSX IEPEMEHHBIX.

HepapenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. Obaacmo
onpeoenenusi HepageHcmaea (001acmv 00ONYCIMUMbBIX 3HAYEeHUL NePEeMEeHHO).

Pemenne nMHENHBIX HEPABEHCTB.

Ksaopammnoe nepasencmeo u ezo pewenus. Pewenue keaopamuvlx Hepa-
BEHCMB: UCHONBL308AHUE CBOUCME U 2pauka KeaopamuyHou @YHKYuu, memoo
UHMEPBAIOs. 3anucy peulenus KeaopamHo20 HepaeeHCmaa.

Pewenue yenvix u 0podHO-payuoHanbHbX HEPABeHCme MemooomM UHMeped-
7108.

CucremMbl HEpaBEHCTB

CucTeMbl HEpaBEHCTB C OAHOUN NepeMeHHOM. PelieHne cuctemM HepaBeHCTB ¢
OJIHOM TIEpEMEHHOM: JIMHEWHBIX, Kgadpamusix. VI300pakeHne pelieHusi CUCTeMbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM. 3aNIMCh PEIEHNs CUCTEMbBI HEPABEHCTB.

OYHKIUN

IHonsite pyHKkuMHU

JlekapToBbl KOOPAMHATHI Ha TJIOCKOCTH. POPMUpPOBAHUE MPEACTABICHHUIN O
MeETaIrpeMETHOM MOHATUU «KOOpJAMHAThD. CrnocoObl 3agaHus (PyHKIUN: aHAIIU-
TUYECKUM, rpaduyeckuid, Tabnuunbii. ['padpux Gynkuuu. [Ipumepsr GyHkimii, mo-
Jy4aeMBIX B MPOLECCE UCCIEHOBAHUS PA3JIMYHBIX PEATBHBIX MPOLIECCOB U pEIlle-
HUA 3a1a4. 3HaueHue ¢yHKuuu B Touke. CBoicTBa (DyHKIMIT: 0071aCcTh Omnpeee-
HUSI, MHOXECTBO 3HAYEHHMM, HYJH, IPOMEKYTKHM 3HAKOIOCTOSIHCTBA, uém-
HOCMb/HeYémHOCmb, TIPOMEKYTKH BO3pacTaHWsi W yObIBaHHA, HauOoJblIee U
HauMeHbIee 3HaueHus. MccnenoBanue GyHKIUU 1o €€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢hynxyuu. Kycouno 3aoannsie oynkyuu.



JIuneiHas GyHKUUA

CgoiicTBa 1 rpaduk aTuHeWHOW QYHKUIHUH. YTI0BON KOI(PPUIIMEHT MPsIMOIA.
Pacnionoxenue rpaduka TMHEHHON (YHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO KO-
adunmenta U cBobogHOTO uiIeHa. Haxoowcoenue kodppuyuenmos auHelHoU
@YHKYUU NO 3A0AHHBIM YCILOBUAM: NPOXOJHCOEHUE NPAMOU Yepe3 08e MOUKU C 3a-
OaHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OaHHYI0 MOYKY U napa-
JIeIbHOU OAHHOU NPSAMOI.

KBaaparuynas pyHkuus

CpoiictBa m rpaduk KBaapatndHou QyHKIMU (mapadona). [locmpoenue
epaguka keaopamuunou Gynxyuu no moukam. Haxoxnenue Hynei KBaapaTuayHON
GYHKIUHN, MHOMCECm8a 3HAYeHUU, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NpoMe-
JHCYMKOB MOHOMOHHOCU.

OO0paTHasi NPONOPUHOHATBHOCTD

. k
CaoiicTBa QyHKINH y = K y== ['unepbona.
X

I'paguxu ¢pynxkuyuii. Ilpeoopazosanue epagurxa pynkyuu y= f(x) 011 no-
cmpoenus epaguxos yukyuii 6uoa y = af (kx+b)+c.

I'paghuxu pynxyuii y:a+ﬁ, y=~/x,y=%x, y=|.

IHocenoBaTeIbHOCTH M POTPeCCUH

YucnoBas mnocienoBareabHOCTh. [IprMepsl YUCIOBBIX MOCIEAOBATEIBHO-
cTeil. beckoHeuHble MOCIENOBATENLHOCTH. ApudMeThyeckas mporpeccus u eé
cBoiicTBa. ['eomerpuueckas nporpeccus. Dopmyna obujeco unena u cymmol N nep-
8bIX U]IeHO8 apugmemuueckol u ceomempuyeckou npozpeccuii.Cxoosauascs 2eo-
MempuyecKkas npocpeccus.

Penienue TeKCTOBBIX 3aja4

3anaun Ha Bce apudMeTHYecKue AeHCTBUS

Pemenne TekcTOBBIX 3aau apupMeThyeckuMm crocoOoM. Mcnosb3oBaHue
Ta0JHI, CXEM, YePTEKEH, IPYTUX CPEACTB MPEICTABICHUS JAaHHBIX MPH PEIICHUU
3a/1ay.

3anavu HA IBUKEHHE, PA00OTY M MOKYNKHU

AHaJIN3 BO3MOXXHBIX CUTYaIlMi B3aUMHOT'O PacoJIOKEeHUs] 00bEKTOB MPU UX
JIB>KEHUH, COOTHOIIIEHUSI OOBEMOB BBITMIOJHAEMBIX PabOT MPU COBMECTHOM padoTe.

3aJauM HA YaCTH, J0JIU, IPOIEHTHI

Pemenue 3ama4 Ha HaXOXJACHUE YACTH YMCIIA U YKCIIa TI0 ero yactu. Pere-
HUE 33]1a4 Ha MPOIEHTHI U JoJu. [[puMeHeHne nponopiinii Mpu peiieHny 3a1ad.

OcHOBHBIE MeTOAbI pPelleHUs TeKCTOBBIX 3a1a4: apuMeTHUUecKuil, aj-
reOpanueckuii, mepedop BapuaHToB. [lepsuunvie npedcmagienHus 0 Opyeux mMemo-
0ax pewieHus 3a0a4 (ceomempuyeckue u epaguieckue Memoobl).

JIOTUKA U MHOXECTBA

Jlornyeckmue 3ajgauu

Pewenue normyeckux 3anay. Peuwenue no2uueckux 3a0a4 ¢ noMowwio 2pa-
¢os, mabuy.

BEPOATHOCTb U CTATUCTUKA

Crarucruka



TabnuyHoe u rpaduueckoe npejacTaBiIeHUE AaHHBIX, CTOJOYATHIE U KPYTO-
BbIE JTUarpaMmbl, rpa@uKy, MPUMEHEHUE IUarpamMm U rpauKoB JJisl ONMCaHUs 3a-
BUCHUMOCTEN peaNbHbIX BEJIUYMH, U3BJICUeHUE HHPOPMAIIMK U3 TaOJIUII, TUarpamMm
u rpadgukoB. OmnucarenbHble CTATUCTUYECKHE IMOKA3aTeIN YHCIOBBIX HaOOPOB:
cpenHee apupMeTuyecKoe, Meouara, Haubojbllee U HaMMeHblllee 3HaueHus. Me-
PBI PACCEUBAHUS: pa3Max, OUCHEPCUsl U CIAHOAPMHOEe OMKIOHEHUe.

Crny4daiiHass U3MEHYMBOCTb. VI3MEHUMBOCTh NpH HU3MEPEHMSX. Pewarowue
npasuna. 3aKOHOMePHOCMU 8 USMEHYUBLIX GEIUYUHAX.

Cayuaiinbie cOObITHS

Crny4daiiHble OMBITHI (PKCIIEPUMEHTHI), 3J€MEHTAPHbBIE CIy4YailHble COOBITHS
(ucxonpl). BepoatHoctu sneMeHTapHBIX cOObITHI. COOBITHS B CIy4YailHBIX JKCIIE-
pUMEHTax M OJarompusTCTBYIOIIME dJeMEHTapHble coObITHs. BepostHOCTH City-
YailHbIX COOBITHI. ONBITEI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Krnaccruueckne BEpOSATHOCTHBIE OIBITHI C UCTIOJIb30BaHUEM MOHET, KyOUKOB. [Ipeo-
cmasneHue coobimuil ¢ nomowvio ouazpamm unepa. Ilpomueononosicuvie coobi-
mus, 06veouHeHue u nepeceyerue coovimuil. 1lpasuno crodxcenus: 6eposimHocmel.
Cnyuatinoui ev160p. llpedcmasnenue sxkcnepumenma 6 eude oepesa. Hezasucumvie
coovimus. Ymuooicenue eeposmuocmett Hezasucumuvlx coovimuii. Ilocnedosamerns-
Hble Hezasucumvle ucnvimanus. llpencrapieHre 0 He3aBUCUMBIX COOBITHIX B HKHU3-
HU.

Inemenmovlt KOMOUHAMOPUKU

IIpasuno ymmuoowcenus, nepecmanogxu, axmopuan uucia. Couemanus u
yucno couemanuu. Qopmyna wucna covemanuu. 1peyzonvnux Ilackana. Onvimsi ¢
OONLUIUM YUCTIOM PABHOBO3MONCHBIX INEMEHMAPHBIX cOObImuUl. Buiuucnenue ge-
POSIMHOCMEl 8 ONbIMAx ¢ NpUMeHeHUeM KOMOUHamopHvix gopmyn. Hcnvimanus
bepnynnu. Yenex u neyoaua. Beposmunocmu cobvimuii 6 cepuu ucnvimanuti bep-
HYJLU.

Cnyuaiinole éenuuunbl

3nakomcmeo co cCayuauHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUucC-
KpemHbIX CyuatHulx eenudun. Pacnpedenenue eeposimnocmetl. Mamemamuueckoe
oorcudanue. Ceoticmea mamemamuieckozo odxcuoanus. I[lonamue o 3axone 0601b-
wiux yucen. Mzmepenue eeposmuocmeu. llpumenenue 3akona 60abuiux yucen 6 co-
YUONIO2UU, CIMPAX08aHUU, 8 30pAB0OXPaAHeHUlU, obecneyenuu 6e30nacHoCmu Hace-
JICHUSL 8 UPE36bIUAUHBIX CUMYAYUSIX.
NCTOPUA MATEMATHUKHA

Bo3HUKHOBEHHE MaTeMaTUKM KaK Haykd, 3Tanbl €€ pa3BuTusi. OCHOBHbBIE
pazzenbl MaTeMaTUKU. Brinaromnyecss MaTeMaTUKY U UX BKJIAJ B pa3BUTUE HAYKHU.

beckoHEeYHOCTh MHOMKECTBA MPOCTHIX yucen. Yucna u JiIuHbl OTpe3KoB. Pa-
MoHaNbHBIC yKcia. [ToTpeOHOCTh B upparnmoHanbHbix unciax. [lkoma [Tudaropa

3apoxaenne anreOpel B Heapax apudmeruku. An-Xopesmu. Poxmenue
OoykBenHoit cumBonuku. [1.depma, ®. Buer, P. Jlekapt. Mctopus Bompoca o
HaxXOXJeHUU (PopMysl KOpHEHW anreOpandecKux ypaBHEHHM CTEneHeu, OOIbIIMX
yeTeipéXx. H. Taptanes, . Kapnano, H.X. AGens, 3.I'anya.



[TosiBneHne MeToja KOOPAMHAT, MO3BOJIAIONIETO MEPEBOAUTH I'€OMETpUYe-
ckre OOBEKThI Ha s3bIK anreopol. [losBienue rpadukor ¢yukiui. P. Hekapt, I1.
®epma. [Ipumepsl pazau4HBIX CUCTEM KOOPAUHAT.

3anaua Jleonapno IIuzanckoro (®ubonayun) o Kposmkax, uncia OuboHau-
yy. 3a7a4a o0 MaxMaTtHol gocke. CXOIUMOCTh T€OMETPUUECKON MPOTrPECCHHU.

Hcroku Teopur BEpOSATHOCTER: CTPAXOBOE /€10, a3apTHbIE Urphl. I1. depma,
b.Ilackains, f. bepuymm, A.H.Koamoropos.

Pons  poccuiickux yd€HbIX B pa3BUTMM  MareMatuku: JIL.Oiliep.
H.N.Jlo6auesckwii, [1.J1.YeOnmmes, C. Kopanesckas, A.H.Koamoropos.

Maremartuka B pazsutuu Poccuu: Iletp |, mikona MareMatnyeckux M HaBU-
ralKux Hayk, pa3sutue poccwuiickoro ¢iora, A.H.KpsutoB. Kocmuueckas mpo-
rpamMma u M.B.Kengpim.

HaHpaBJIeHI/ISI HpOGKTHOﬁ JACATCIIBHOCTH !

1. PemcHue HCTOPUKO-MATCMATHYCCKHUX 3a1a4
2. HOKJ’IaI[bI I10 HICTOPHUH MATCMAaTUKHU

3. Pemienne 3a/la4 ITPAKTHYICCKOI'o COACPIKAHUA

Buabl 1 gopMbl AeATEILHOCTH, KOTOPbIE HCIOJIbL3YIOTCH B padore
[IpuMeHeHre Ha ypOKe€ MHTEPAaKTHBHBIX ()OPM pabOTHl ydalllMXCs: UHTEI-
JEKTYAJIBHBIX WP, CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHUBALMIO IIKOJBbHHUKOB;
JUCKYCCUM, KOTOPBIE NAIOT yYalIUMCS BO3MOXHOCTh MPUOOPECTH ONBIT BEACHUS
KOHCTPYKTHUBHOTO JMajora; rpynrnoBoil paOoTel WK padOThl B Mapax, KOTOpHIE
y4ar IKOJbHUKOB KOMAaH/IHOM pa00Te U B3aUMOJEHCTBUIO C IPYTUMHU JE€ThMU;



3. TemaTu4yeckoe NJIaHNPOBAHUE.

USIX

7 kiaace
Pas- Kon- | Tema Koa OcCHOBHBIE BUIBI IEATEIBHOCTH 00YUaIOLIXCS OcHOBHBIE HanpaB-
nen qac yac JICHUS BOCIIUTA-
TEJIbHOU J1eATEIb-
HOCTH
18 Bripaxkenus, ToOx- 18 HaxonuTe 3Ha4eHUS YMCIOBBIX BBIPAXKEHNN, a TAKXKE DCTETHYECKOE BOC-
NeCTBA, BBIPAKEHUN C IEPEMEHHBIMU MPY YKA3aHHBIX 3HAYEHUSAX | MUTaHUe, PopMu-
YpPaBHEHUS IepeMeHHbIX. MCIonp30BaTh 3HaKK >, <, >, <, YUTAaTb U | POBAHUE KYJIbTYPbI
COCTaBJIATh IBOVHBIE HEPABEHCTBA. BBINIOIHATE IIpO- 3J10POBbS U AMOLIU-
s cTeiime npeodpazoBaHus BRIPAXKEHUN: IPUBOJIUTH MO- | OHAJIBHOTO OJaro-
L§ NOOHBIE caraeMble, paCKpbIBaTh CKOOKH B CyMME UJIU IIOJIy4usl, TPYIOBOE
51 Pa3HOCTH BBIPAKECHUM. BOCIIUTAHUE
Pemrate ypaBHeHUs BUAa ax = D mpu pa3nnyHbIX 3HAYE-
HUSIX a ¥ D, a Takke HEeCJIOXKHBIC ypaBHEHHSI, CBOISIIIHC-
¢4 K HUM. Mcnonp30Barh anmnapaTr ypaBHEHUHN IS pe-
IIEHUS TEKCTOBBIX 3a71a4, UHTEPIIPETUPOBATD PE3YIIbTAT.
T 4 Craructuueckue 4 Hcenonb30BaTh NPOCTENIIINE CTATUCTUYECKUE XApaKTE- DcTeTnyecKkoe BoC-
g 2 = § XapaKTEpUCTUKU PUCTHKH (cpenHee apuMeTHuueckoe, pazMax, Mojia, Me- | IUTaHUE, TPYA0BOE
E“ é E E JMaHa) 171l aHAJIM3a Psijia ITAHHBIX B HECJIOKHBIX CUTYya- | BOCIIUTaHUE




DOyHKUUHA

11

OyHKIMU

11

Beraucnars 3HaueHust GyHKIMH, 3aJaHHON (POpMYyIIOH,
COCTaBIIATH TaOMIIBI 3HaYeHH pyHKuuu. [1o rpaduky
(GYHKIIMM HAXOIUTh 3HaUeHHE (PYHKIUHU TI0 U3BECTHOMY
3HAYEHHIO apTyMEHTa U peniaTh OOpaTHyo 3a1a4y.
Ctpouts rpaduku NpsMon MPONOPIUMOHATILHOCTH U JIU-
HEeWHOU (PYHKIIUU, ONTMCHIBATh CBOMCTBA 3THX (PYHKITUM.
[ToHnMaTh, Kak BIUSCT 3HAK Koddduirenta K Ha pacro-
JI0OXKEHUE B KOOPAMHATHON IJIOCKOCTH rpaduka pyHKIINH
vy = kx, rme kK # 0, xak 3aBUCHT OT 3HaueHui K 1 b B3anM-
HOE pacroyioxkeHue rpadgpukoB ABYX (yHKLIMMA BUAA ) =
kx + b. MaTepnpeTrpoBath rpadiKu peaibHbIX 3aBUCH-
MOCTEH, onuchIBaeMbIX (opmysiamu Bua y = kX, rae K #
Oumy=kx+h.

JyxoBHO-
HPABCTBEHHOE BOC-
MMATAHUE, 3CTETUYE-
CKO€ BOCIUTAHUE,

Auredpa

66

Crenensb ¢ HaTYy-
pajbHBIM ITOKa3aTe-
aem

11

BbIuncisaTh 3HaUCHUS BhIpaKEHUH BUaa a™, e a —
IPOU3BOJIBHOE YUCIIO, N — HAaTypaJIbHOE YHUCIIO, YCTHO
Y IMCBMEHHO, a TAKXXE C OMOIIBIO KAJIBKYJIATOPA.
dopMyIHpPOBaTH, 3aAMMUCHIBATh B CHMBOJIMYECKOU (hopme
1 00OCHOBBIBaTh CBOMCTBA CTETIEHU C HATYPAJIBHBIM I10-
kazareneM. [[puMeHsATh CBOMCTBA CTETIEHU JIA
npeoOpa3oBaHus BbIpaXKeHUI. BRIMOIHATE yMHOKEHUE
OJIHOYJIEHOB U BO3BEJCHHUE OJJHOUYJICHOB B CTCIICHb.
Crpouts rpaguku QpyHKIMiA y = X? u y = x>. Pemars
rpaduuecku ypaBHeHus x°= kx + b, x3 =kx + b, rze

k u b — HekoTopbIe uncia

ICTETUYECKOE BOC-
NUTaHUE, TPYJAOBOE
BOCITUTAHHE

MHuorouJieHsI

17

3anuceIBaTh MHOTOYJICH B CTaHOapTHOM BHAC, OIIPCAC-
JISITh CTENIEHb MHOTI'OYJICHA. BBINOJIHATE CI0XKEHHUE

DCTETUYECKOE BOC-
nuTaHue, GopMu-




Y BBIYUTAHUE MHOTOWICHOB, YMHOKEHHE OJHOUJICHA Ha
MHOTOWIEH U MHOTOYJICHA HA MHOTOYJICH. BEBITTOTHATH
Pa3JIoKEHUE MHOTO WICHOB HA MHOKHUTEIH, UCIIOJIb3YS
BBIHECEHUE MHOKUTENS 32 CKOOKU U CIOCO0 TPYIITUPOB-
ku. [IpuMeHsTh 1eHCTBUS ¢ MHOTOUYJICHAMU TIPU pellie-
HUU Pa3HOOOpPa3HbIX 3a/1a4, B YACTHOCTHU MIPHU PELICHUU
TEKCTOBBIX 3aJ[a4 C MMOMOIIBIO YPaBHEHUM

PopMyJIBI COKpa-
IEHHOTO YMHOXKE-
HUA

19

Jloka3bIBaTh CIIPABEIIMBOCTh (POPMYJII COKPALEHHOTO
YMHOKEHHSI, IPUMEHATH UX B TPEOOPa30BaHUAX LETBIX
BBIPAKEHUY B MHOTOWIEHBI, & TAKXKE IS PA3JI0KECHHS
MHOTOYJICHOB Ha MHOKUTENN. Icnionbs30BaTh pa3nuyHbie
peoOpa30BaHus LENbIX BEIPAKEHUI NPU pELICHUH
YPaBHEHMM, 10KA3aTEIbCTBE TOXKIECTB, B 3a/1a4ax Ha Je-
JIMMOCTD, B BBIYHCIICHUH 3HAYEHU HEKOTOPBIX BBIPAXKE-
HUW C TOMOUIBIO KAIBKYJIATOPA

CucTeMBbI JIMHEWHBIX
YpaBHEHUI

16

Onpenensite, ABISETCS JU NTapa YUCEN PEIICHUEM JaH-
HOI'O YPaBHEHHUS C ABYMS IepeMeHHbIMU. HaxoauTh my-
TEéM TIepedopa 1elible peleHrs TUHEHHOTO YPAaBHEHHUS C
IByMs iepeMeHHBIMHU. CTpouTh TpaduK ypaBHEHUS ax +
by = ¢, rne a # 0 wiu b # 0. Pemats rpaduveckum cro-
co0OM CUCTEMBI IMHEWHBIX YPaBHEHUH C IBYMsI Tepe-
MeHHBbIMU. [[puMeHsTh cI0cO0 MOJCTAHOBKU U CITOCOO
CJIOKEHHUSI IIPU PELLICHUU CUCTEM JIMHENHBIX YPaBHEHUN
C AByMs IIEpEMEHHBIMU. Pelate TEKCTOBBIE 3aa4H, UC-
HOJIB3YS B KaYECTBE alreOpanuecKkoi MOJEIN CUCTEMY
ypaBHeHuU. MIHTepripeTupoBaTh pe3ynbTar, MOJyYEHHbIN

pOBaHUE KYJIbTYPBI
3JI0POBbBS 1 IMOIIU-
OHAJILHOTO OJIaro-
TTOJTYIHST




ITIpHU pCHICHNN CUCTCMBbI

. 3 Hctopus matematu- | 3 @opMHUpOBaHUE MTPEACTABICHUN O MATEMATUKE, KaK 4ya- | ['paxxnaHckoe, mat-
§ KU CTH 00I1I€YeIOBEYECKON KyIbTYpPBI, O 3HAYMMOCTH MaTe- | pUOTUYECKOE BOC-
= E MaTUK{ B Pa3BUTUU [IMBIJIM3AIMYA U COBPEMEHHOTO 00- | MUTaHWE, LEHHOCTD
E E IecTBa HAyYHOTO  IO3Ha-
E = HUS,  DKOJIOTHYE-
= CKOE BOCIIUTaHUE

Aaredpa 3 IToBTOpEHUE 3
KJ1acc
40 PanmonanbHbie 23 ®opMyJIMPOBATh OCHOBHOE CBOMCTBO PallMOHATBHOMN dbopmupoBaHue
npobu Ipo0u ¥ NPUMEHSTH €ro AJis peoOpa3oBaHusl TpoOeH. KYJIBTYPBI 3J0POBbs
BrInonHATE ClloKeHNE, BRIYUTAHUE, YMHOXKEHHUE U JIeNie- | U SMOIIMOHAIBHOTO
HUE pallMOHANBHBIX Apo0OeH, a TakKke BO3BEEHUE IpoOu | Ormaromomyuus,
B CTENEHb. BBINOMHATE pa3nnyHble IpeoOpa3oBaHus pa- | TPYJOBOE BOCIHUTA-
[IUOHAJIbHBIX BBIPAXKEHUH, 10Ka3bIBATh TOXKAECTBA. HUE

« 3HaTh cBOMCTBA pyHKIMHU y= k/x, Tae K # 0, 1 yMeThb
‘g cTpouTh €€ rpaduk. Mcrnonb30BaTh KOMOBIOTED JJIS HC-
= CJIeTOBaHMS TOJOXKEHHS rpaduKa B KOOPAUHATHOM
< TUIOCKOCTH B 3aBUCUIMOCTH OT K

Ksanpatnsie kopan | 17 MpnBOAUTL MPMMEPDI PALMOHANbHbBIX U UPPALMOHANb-

HbIX yncen. HaxonuTe 3HaueHust apupMeTHIECKUX KBa/l-
paTHBIX KOPHEH, UCMOJB3Ys IPU HEOOXOIUMOCTHU Kajlb-
KyJsTop. Jloka3pIBaTh TEOPEMBI O KOPHE U3 TIPOU3BEIC-
HUS U APOOU, TOKIAECTBO \/?=|a|, IIPUMEHSTH UX B IIpe-
oOpa3oBaHusIX BeIpakeHnt. OCBOOOXKIATHCA OT UppaIlu-

OHAJIBHOCTHU B 3HAMEHATEIAX Apo0Oeii. BeiHOCHTH MHO-




JKUTEIIb 34 3HaK KOPHA U BHOCUTh MHOXKUTENb 10 3HAK
KOpHs. Mcnosib30BaTh KBaIpaTHBIE KOPHU JJIS1 BBIpaXKe-
HUS IEPEMEHHBIX U3 TEOMETPUUYECKUX U (PU3HUECKUX

bopmyIL.

DyHK-
10701

I'paduk pynkunu y
=VX U €ro CBOMCTBa

Ctpouts rpaduk GYHKIMH Y =v/X U HITIOCTPUPOBATH HA
rpaduke ee CBONCTBa

ICTEeTUYECKOE BOC-
MUTaHue, TPYJ0BOE
BOCIIUTAHHE

Anreopa

48

KBagpatnbie ypas-
HEHUs

21

Pemats kBagpaTHble ypaBHeHus1. Haxoaute nonbopom
KOPHM KBaJIpaTHOT'O YPaBHEHHUs, UCIIONb3Ys TEOPEMY
Buera. HccnenoBaTh KBaipaTHBIE YPaBHEHUS 10 JAHC-
KpPUMHHAHTY U KO3 duurentam. Pemare qpoOHbIe pa-
[MOHAJIbHBIC YPABHEHUS, CBOJIA PEIICHUE TAKUX YpaBHE-
HUW K PEIICHUIO JIMHEWHBIX U KBAAPATHBIX YPAaBHEHHM C
NOCJIETYOIIUM UCKIIFOUEHUEM ITOCTOPOHHUX KOPHEH.
Pemate TekCTOBBIE 3a1a4M, UCIIOJIb3YS KBaJAPATHBIE U
JPOOHBIC YpaBHEHUS

Hepasencrtaa

20

@opMyIUpPOBATH U JOKA3BIBATH CBOMCTBA YUCJIOBBIX HE-
paBeHCTB. Mlcnoyib30BaTh anmnapaTt HEPABEHCTB JJIs
OIIEHKH MOTPENTHOCTH U TOUHOCTU NMPUOTUKEHUS.
Haxoauth nepeceuenre u 00beIMHEHNE MHOXKECTB,

B YaCTHOCTH YHMCJIOBBIX IIPOMEXKYTKOB. Pemars inHen-
HbIC HEPABEHCTBA. PemaTh cucTeMsl JIMHEWHBIX HEpPA-
BEHCTB, B TOM YHMCJI€ TAKUX, KOTOPBIC 3aIMCAHBI B BUJIE
JIBOVHBIX HEPABEHCTB

CreneHs ¢ 1eIbIM
[MOKa3aTrejeM

3HaTh ONpPEICJICHUE U CBONCTBA CTENIEHH C LI€JIBIM MTOKa-
3ateneM. [IpuMeHsITh CBOMCTBA CTENEHHU C LIEJIbIM

JlyxoBHO-
HPABCTBEHHOE BOC-
MUTAHKUE, TPYAOBOE
BOCIIUTAHUE




[OKa3aTeJeM IIPU BBIIIOJIHEHUH BBIYMCIIEHUH U Tpeolpa-
30BaHUU BbIpaxeHHU!. VIcoIb30BaTh 3a11MCh YNCEI

B CTaHJIAPTHOM BHUJE IS BBIPAKEHHS U COMIOCTABIICHUS
pa3MepoB OOBEKTOB, IIUTEIEHOCTH IIPOLIECCOB

B OKPY’KaroIlleM MUpE.

DJIEMEHTHI CTaTH-

[IpuBOANTH MpUMEPHI PEIIPE3CHTATUBHON U HEPEMpe-

DCTETUYECKOE BOC-

i - CTUKH 3€HTaTUBHOU BHIOOpKH. V3BNIEKaTh HH(POPMALIUIO U3 MIATAHHUE, TPYAOBOE
§ = Ta0JIUI YaCTOT U OPraHU30BBIBATh MH(POPMAIIUIO B BUJE | BOCIUTAHUE

o

5 .
E = Ta0JIUI YaCTOT, CTPOUTh UHTEPBAIBHBIN PSIJI.
g = Hcnonp30BaTh HarmsaqHOE NPEACTABICHUE CTATUCTHYE-
o 9 .
A CKoi MH(pOpPMAaIMU B BUJE CTOJIOYATHIX U KPYTOBBIX

JIarpaMm, IOJIUTOHOB, TUCTOIPaMM
3 Ucropus maremaru- dopMupoOBaHUE NPEICTABICHUN O MaTeMaTUKe, Kak ya- | ['paxkmanckoe, nar-
= KU CTH OOIIEYEIOBEYECKON KYIbTYPhI, 0 3HAYUMOCTH MaTe- | pUOTUYECKOE BOC-
s =
= = MaTUKH B pa3BUTUU TUBUIIM3ALMHA U COBPEMEHHOTO 00- | MMTaHKE, IICHHOCTh
= =
= g miccTBa Hay4HOT'0 MO3Ha-
5 HUSI, DKOJIOTHYE-
= CKO€ BOCIIUTAaHUE
Auaredpa IToBTOpEHNE J{lyxoBHO-

HPaBCTBEHHOE BOC-
NUTaHUE, 3CTETHYE-
CKO€ BOCIIUTAHHUE,
dbopmupoBaHue
KYJIbTYPbI 310POBbS
Y HMOLIMOHAIILHOTO
OJ1aronoayuus,




TPpYyAOBOC BOCIIUTA-
HUC

KJ1accC

BTOPOM CTENEHU, UCTIONB3Ys TpapUUeCcKre MpeIcTaBIie-
HUsl. Mcronp30BaTh METOI HHTEPBAJIOB I PELICHUS

HCCJIOKHBIX pallMOHAJIbHBIX HCPABCHCTB

22 KBampaTnunas 22 Boraucnars 3Hauenust GyHKIMH, 3aJaHHONW (POpMyJIoi, a | DCTETHYECKOE BOC-
byHKUIUS Takke IByMs U Tpems popmysiaamu. OnUCHIBaTh CBOM- UTaHuE, TPYJA0BOE
cTBa (DYHKIIMI Ha OCHOBE UX rpauuecKOro npeicTaB- BOCITUTAHUE
nenusi. UatepnperupoBath rpadvku peajbHbIX 3aBUCH-
MocTel. [loka3pIBaTh CXeMaTUUECKU MOJIOKECHUE HA KO-
= OpIMHAT HOM MIOCKOCTH rpauKoB GyHKIMH y = ax?, y
E =ax*+n,y=a(x — m)?. Crpouts rpapux GyHKIHH Y
i =ax? + bx + c, YMETh YKa3bIBaTh KOOPJAMHATHI BEPIIHNHBI
) napabosbl, €€ 0Ch CHMMETPHUH, HaIIpaBJICHUE BETBEH Ma-
pabonsl. U300paxkarsh cxemaruuecku rpaduk QyHKIT Y
= x™ ¢ 4éTHBIM U HEYETHBIM N. [TOHMMATH CMBICIT 3aITH-
ceii Buma Va, Ya WuT. 1., TIe a — HeKOTOpoe YUCIIO.
HNmets npencraBieHre 0 HAXOXKIACHUU KOPHEN N-I1 CTe-
MIEHU C TIOMOUIBIO KAJIbKYIIATOPa
46 VYpaBuenus u Hepa- | 14 Pemiats ypaBHEHUs TpeThel U UETBEPTOU CTENEHU ¢ TO- | DopmMupoBaHue
BEHCTBA C OJTHOU MOTIIBIO PA3JI0KEHUS Ha MHOKHTEIIA U BBEICHHUS KYJIBTYPHI 3J0POBBS
MepeMeHHOMN BCIIOMOTATEILHBIX TEPEMEHHBIX, B YACTHOCTH PEIIATh ¥ DMOIIMOHAJILHOTO
s OWKBaJpaTHBIC ypaBHEHUs. PemaTs 1poOHbBIE pammo- onmaromnoyuus,
lﬂg HaJIbHBIC YPABHEHUS, CBOJISI MIX K IIETTBIM YPABHEHUSIM C | TPYJOBOE BOCITUTA-
51 MOCJIEYIOIIEH ITPOBEPKOM KOpHEH. Pemiate HepaBeHCTBA | HUE




VYpaBHeHus u Hepa-
BEHCTBA C JIBYMsI
MepEMEHHBIMU

17

Crpouts rpaduku ypaBHEHUH C IByMsl IEPEMEHHBIMU B
MPOCTEHIINX CITydasix, KOorjaa rpaduKoM sBIsSeTCs
npsiMas, napadonia, runep0oia, OKpykKHOCTb. Mcronb30-
BaTh UX Ui Ipa)uuecKoro peuieHusi CHCTEM ypaBHEHUMN
C IByMsI IepeMeHHBIMU. PemaTh criocoboM 1moicTaHOBKH
CHCTEMBI JIBYX YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMHU, B KO-
TOPBIX OJIHO YpaBHEHHE MEPBOM CTEIIEHH, a IpPyroe —
BTOpOI1 cTeneHu. PemaTe TEKCTOBBIE 3aa4u, UCTIONb3Y I
B Ka4eCTBE

Apudpmernueckas u
reoOMeTpUYECcKast
IPOrpPECCUH

15

[IpumeHsTh UHIIEKCHBIE 0003HAYEHUS JIJIs1 WICHOB T0-
caenoBarenbHOCTEN. [ IpuBOANTE TpUMEPHI 3a1aHUS
nocJie[oBaTeIbHOCTEN (POpMYIIOil N-To WieHa U peKyp-
peHTHOU GopMyioi. BeiBoauTh (popMyIibl N-T0 YieHa
apu(pMETUIECKON POrPECCUH U TEOMETPUUECKON TTPO-
IPECCUU, CYMMBI TIEPBBIX N YIECHOB apu(METUUECKON U
r€OMETPUYECKON NPOTPECCHil, pEIIaTh 33J]a41 C UCTIOJIb-
30BaHuEM 3TUX (popMy:. Jloka3biBaTh XapakTepUCTUYE-
CKO€ CBOMCTBO apru(METHUUECKON U TEOMETPUUECKOMN
nporpeccui. Pemare 3a1a4n Ha CJI0KHBIE MPOIIEHTHI,
UCTIOJIb3YSI PU HEOOXOAMMOCTH KAJIBKYJIATOP




13 BeposiTHoCTh 1 13 BrimonHuth nepedop Bcex BO3MOKHBIX BAPUAHTOB JIJIS

g CTATHCTHKA nepecuéra 00beKTOB U KoMOuHanui. [IpumensaTs mpa-

E BUJIO KOMOMHATOPHOTO YMHOXeHUs. Pacro3HaBath 3a-

E Jla4M Ha BBIYMCIICHHE YUCa EPECTaHOBOK, pa3Melle-

3 HUM, COYETAaHUHN U IPUMEHSITh COOTBETCTBYIOINE (Pop-

i MyJibl. BBIUHCHATE YacToTy citydaitHoro coobitus. Orie-

§ HUBATb BEPOSITHOCTH CIYYaHOTO COOBITHS C TTOMOIIBIO

= YaCTOThI, YCTAHOBIICHHOW OMBITHBIM ITyTéEM. HaxoauTe

§ BEPOSITHOCTh CITy4allHOTO COOBITHSI HA OCHOBE KJlaccuye-

2 CKOT0 OTpeJieNIeHUs] BEpOsITHOCTHU. [IpuBOUTE IpUMEpHI

JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITUI
= 1 6 Ucropust matemaTu- | 6 ®opMHUpOBaHUE MIPEACTABICHUN O MaTeMaTUKe, Kak 4ya- | ['paxkmaHckoe, nart-
§. = =2 KU CTH 00111€4esI0BEYECKON KyIbTYpPbl, O 3HAYMMOCTU MaTe- | pUOTUYECKOE BOC-
- MAaTUKH B Pa3BUTUU ITUBUIIU3AIMHA U COBPEMEHHOTO 00- | MMTAaHKE, IICHHOCTh
= = IecTBa Hay4YHOT'O MO3HA-
= 3 Jloruka u MHOXe- 3 dopmupoBaHue OOIIMX CIIOCOOOB UHTEIIEKTYaIbHOM HUS, KOJIOTYe-
s 2 3 CTBa NEeATEeIbHOCTH, XapaKTEPHBIX JJIsl MATEMATUKHU U SBJIS- CKO€ BOCITUTaHUE
E E 3 IOIMXCSI OCHOBOM ITO3HABATEIBHOU KYJIbTYPbI, 3HAUN-
= MO 7151 Pa3IuvHbIX CPep YETOBEUECKOU NeATeTbHOCTH
Aaredpa 12 IToBTOpEHUE 12 JyxoBHO-

HPABCTBEHHOE BOC-
NUTaHUE, SCTeTHYE-
CKO€ BOCITUTAHUE,
dbopmupoBaHue
KYJIbTYpPBI 340POBbS
Y HYMOLIMOHAJILHOTO




OJ1aronoryuus,
TPYIOBOE BOCTIMTA-

HUC

COI''TACOBAHO COI''TACOBAHO
[IpoToxou 3acenanus 3am. nupekropa no YBP
MO Pyns H.A.
ot 24.08.2023 Ne 1, 24.08.2023
Hocosa

B. B.
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