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PaGouas mporpamma peanusyercst B yueOnukax FO.M. Konsruna Anrebpa ans 7,8,9 kmaccoB. Ha
n3ydeHue anreOpsl B 7-9 kiraccax OCHOBHOM IIKOJIBI OTBOAUT 3 4Yaca B HEJCNIO B TEUCHHE KaXKIIOTO
roza oOyueHwusl.

JIMYHOCTHBIE, METATIPEJIMETHBIE U IPEAMETHBIE PE3YJIbTATBI

OCBOEHMUS YYEBHOI'O NIPEJMETA

JIuunocmuuie pezynrvmamot 00ydeHust anredpe B OCHOBHOM IIKOJIE:

c(OPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHWSI K YYCHHIO, TOTOBHOCTb U CIOCOOHOCTH
o0yJaromuxcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO H
MO3HAHHUIO, BHIOOpPY JalbHEHIero oOpa3oBaHHs Ha 0a3e OPHEHTUPOBKUM B MHpe MpodeccHid u
poeCCUOHATIBHBIX MTPEANOYTCHUI;

c(OPMUPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBCHHOM MPaKTHKH;

YMEHHUE SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIM B YCTHOW W NHUCHMEHHOH pedYHd, TOHUMATh
CMBICIT  TIOCTAaBJICHHOM 3ajauyd, BBICTPaWBaTh apryMEHTALMIO, MPUBOJIUTH TPUMEPHI |
KOHTPIPUMEDHI;

MPEJICTABIATh MAaTEMaTUYECKYI0 HAyKy Kak cQepy YeIOBEYECKOW IeATEIbHOCTH, MPEICTABIISTH
ATaIlbl €¢ PA3BUTHUS M €€ 3HAUUMOCTh JIJIsl Pa3BUTHSI LIMBUIIU3AIINY;

KPUTHYHOCTh MBINUICHUS,, YMEHUE paclo3HaBaTh JIOTMYECKHM HEKOPPEKTHBIC BBICKA3bIBAHUS,
KPUTHYCCKH MBICHTb,

OTIIUYATh THITIOTE3Y OT (PaKTa;

KPEaTUBHOCTh MBIIIIJICHUS, MHUIIMATUBA, HAXOIYMBOCTh, AKTHBHOCTD MPHU PEUICHUU aIreOpandecKux
3ajau;

YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTAT YICOHOW MaTeMaTHIEeCKON NS TeIbHOCTH;
CIIOCOOHOCTh K HMOIMOHAILHOMY BOCIPHUSTHIO MAaTeMaTHYECKHMX OOBEKTOB, 3ajad, pEIICHHH,
paccyxJIeHU;

Memanpeomemmnuie pezyrvmamol 00ydcHHs PU3UKE B OCHOBHOM IIKOJIE:

YMEHHE CaMOCTOSITEIFHO IIJIAHUPOBATh aJbTEPHATHBHBIC MYTH JOCTIDKEHUS II€Jei, OCO3HaHHO
BBIOMpPaTh Hanbosee 2QpHeKTUBHBIE CIIOCOOBI PEIICHHS YYeOHBIX 1 MTO3HABATENbHBIX 337124,

YMEHHE OCYIIECTBIATh KOHTPOJIb IO PE3yAbTATy U MO CIIOCO0Y NEHCTBUS HAa YPOBHE MPOU3BOIBHOTO
BHHUMaHUS U BHOCUTh HEOOXOMMbIE KOPPEKTHUBHI;

yMEHHUE aJIeKBaTHO OIICHUBATh MPABUIBHOCTh WJIM OMMUOOYHOCTH BBIMOJHEHUSI Y4eOHOU 3aaauu, ee
00BEKTUBHYIO TPYJTHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHUS;

OCO3HAHHOE BIAJICHHE JIOTUYECKUMH JIEUCTBUSMHU  OINpeAeNeHUs MOHATHH, 0000uIeHws,
YCTaHOBJICHHsI aHAJIOTHUM, KiIacCH(UKAIMM Ha OCHOBE CaMOCTOSITEIHHOTO BBIOOpA OCHOBAHMH H
KPUTEPHUEB, YCTAHOBIICHUS POJOBHUTHIX CBS3EH;

yMEHHE YCTaHABIWBATh IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U; CTPOHUTH JIOTHYECKOE PpaCCYXKICHHE,
YMO3aKJII0UeHre (MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U BBHIBOJIBI;

YMEHHE CO37]aBaTh, MPUMEHATh U MPeoOpa30BhIBaTh 3HAKOBOCHMBOJIUYECKHE CPEICTBA, MOJETH H
CXEMBI JUTsl pellieHrs Y9eOHBIX U MO3HABATEIbHBIX 33]1a4;

YMEHHE OpPraHWU30BBIBATh Y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JACSATENHHOCTh C YUUTEIEM H
CBEPCTHUKAMHU: OTPEIENATh IeNU, pacupeaenenue GyHKIUN U posiel yYaCTHHKOB, B3aUMOJICHCTBHE
1 obmue crmocoObl paboThl; yMeHHEe paboTaTh B TPYIIE: HAXOAUTH OOIee peIIeHne W pa3peliaTh
KOH(UIMKTBI Ha OCHOBE COTJIACOBAHMsI TO3WIIMH H yYeTa HWHTEPECOB; CIyIIaTh TMapTHEpa;
dhopmynupoBaTh, ApryMEeHTHPOBATHh U OTCTAaUBATh CBOE€ MHEHHE;

chOpPMUPOBAHHOCTh  y4eOHOM ¥  OOINEMOJIb30BATEIbCKOM  KOMIIETEHTHOCTH B 00JacTH
WCIOJIb30BaHUs WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

yMEHHE BHUJETh MaTEMAaTHYECKYI0 3a/lady B KOHTEKCTE TMPOOJIEMHONW CHUTyalluM B JIPYrux
JTUCITUTIIINHAX, B OKPYKAIOIIEH KU3HH,



yMEHUE MOHUMATh U MCMOJb30BaTh MAaTEMaTHUYECKUE CPEICTBA HAIVISIAHOCTU (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) JAJIsl WILTIOCTPALUU, HHTEPIIPETAllUY, apTyMEHTAIUH;

yYMEHHE BBIIBUTaTh TUIIOTE3bl IPU DPELICHUH YYEeOHBIX 33Ja4 U IOHHMATh HEOOXOAMMOCTb HX
MIPOBEPKHU;

yMEHUE IPUMEHSTh UHYKTUBHbBIC U JCAYKTUBHBIC CTPATETHH PELICHUS 3a/1ay;

YMEHHE CaMOCTOSTEIbHO CTaBUTh LIEJIH, BEIOMPATh U CO3[aBaTh ajJrOPUTMBI JUIsl peLICHHs Y4eOHBIX
MaTeMaTHYECKUX MpodIIem;

YMEHHUE IUIAHUPOBAThb U OCYLIECTBIISTH JESATENBHOCTD,
HCCIIEIOBATENBCKOIO XapaKkTepa.

HalpaBJIICHHYI0 Ha pelIeHue 3aj1ad

Ilpeomemmuwie pe3ynomamal oOyueHus anredpe B OCHOBHOM IIKOJIE:

yMEHHE padoTaTh ¢ MATEMAaTUIECKUM TEKCTOM, TOYHO U IPAMOTHO BBIPAKATh CBOW MBICIIA B YCTHOM
U MUCbMEHHON pe4H, NMPUMEHSST MATEeMaTUYECKYyH0 TEPMHHOJIOTHIO W CHUMBOJIMKY, MCIOJIb30BATh
pa3IMyHbIC SI3bIKM MAaTEMAaTUKH (CIIOBECHBIH, CHUMBOJIMYECKUH, Tpaduueckuii), 0OOCHOBHIBATH
CYXJICHHSI, TPOBOJUTH KJIACCU(UKAIIHIO, TOKA3bIBATh MATEMATUICCKUE YTBEPIKICHUS;

BIIaJICHHEe O0a30BbIM TIOHATUWHBIM amapaToOM: HMETh TMPEACTABICHUE O 4YHUCIe, BIAJCHHE
CUMBOJIbHBIM ~ SI3BIKOM ~ aireOpbl, 3HAHUE OJJIEMEHTapHbIX (YHKIMOHAJIBHBIX 3aBHCHUMOCTEH,
(hopMHUpOBaHKME TMPEJACTABICHUNH O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MHPE M O
pa3IMYHBIX Croco0ax HX u3y4YeHUs, 00 OCOOCHHOCTSAX BBIBOJOB U IPOTHO30B, HOCSIINX
BEPOSITHOCTHBIN XapaKTeD;

YMEHHE BBIMOJIHATH ajredpandyeckue npeoOpa3oBaHus pallMOHAIbHBIX BBIPAKEHUH, MPUMEHSITh UX
JUIS peuieHus] y4yeOHBIX MaTeMaTHYeCKUX 3a/lad M 3aJady, BO3HUKAIOIIMX B CMEXHBIX Y4EeOHBIX
MpeIMETaXx;

YMEHHE IOJIH30BATHCS MATEMATUYCCKUMHU (HOPMYJIaMH U CAMOCTOSITEIBHO COCTaBISITH (HOPMYIIBI
3aBUCHUMOCTH MEKy BETUYMHAMU HA OCHOBE O0OOIICHHS YACTHBIX CIy4aeB U SKCIIEPUMEHTA,
YMEHUE pelllaTh JUHEHHbIE U KBAJpaTHbIE YPABHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJUMbBIE K HUM
ypaBHEHHUS, HEPABEHCTBA, CHUCTEMbI; MPUMEHATH rpadUyecKue MPEJACTABICHUS ISl PEIICHUS U
WCCIICIOBAHUSI YPABHEHUIN, HEPABEHCTB, CUCTEM; NPUMEHSITH IMOJYYEHHBIC YMEHHS JISI PELICHUS
3a7a4 U3 MaTeMaTUKHU, CMEKHBIX ITPEIMETOB, MPAKTUKH;

OBJIAJICHHE CHCTeMON (YHKIIMOHAIBHBIX TOHATUH, (PYHKIMOHAIBHBIM SI3BIKOM W CHMBOJHKOM,
yMeHUE CTpOuTh Tpaduku (PYHKIMH, OMUCHIBATH MX CBOWMCTBA, HCIIOIBH30BaTh (YHKIIHOHAIHHO-
rpaguyecKkue MpPECTaBICHUs ISl ONMUCAHUS W aHaIM3a MaTeMaTHYEeCKUX 3a7ad M peajbHBIX
3aBHCUMOCTEM;

OBJIaJICHHE OCHOBHBIMH CIIOCOOaMU MPEACTABICHUS U aHaIM3a CTATUCTUYECKUX JaHHBIX; YMEHHE
pemiaTh 3aJa4i Ha HaX0KI€HHE YaCTOTHI U BEPOSITHOCTH CIIYYalHBIX COOBITHIA;

YMEHHE NMPUMEHSATh U3YYECHHBIE TOHATHS, PE3YIbTAThl U METO/bI IIPU PEIICHUU 3a7a4 U3 Pa3JIMYHbIX
pa3denoB Kypca, B TOM YHCIE 3aJay, HE CBOJSIIMXCA K HEMNOCPEACTBEHHOMY IPUMEHEHUIO
W3BECTHBIX aJITOPUTMOB.

BbIHyCKHI/IK HAY4YIMUTCH ‘ BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCHA

J1eMeHTBI TCOPHHU MHOXKECTB H MaTEeMATHYECKOH JJOTHKH

OnepupoBatb Ha 06a30BOM ypoBHe | OnepupoBaTh  MOHATHSMH: OIpENEIeHHe, Teopema,
MOHATHSIMHU: MHO>KECTBO, DJIEMEHT | aKCMOMa, MHOYKECTBO, XapaKTEPUCTUKU MHOXECTBA,
MHO>KECTBA, MIOJIMHOXECTBO, | JIEMEHT MHOXKECTBA, IIyCTO€, KOHEUHOE M OECKOHEYHOE
IIPUHA]JIEKHOCTD; MHO’KECTBO, MIOJIMHO>KECTBO, IIPUHA]JIEKHOCTbD,

3alaBaTb MHOXKECTBa MCPECUYHUCICHHUEM HX
QJICMCHTOB,

BKJIFOYCHUEC, PaBCHCTBO MHOXXECTB,
I/I306pa)KaTB MHOXKECTBA W OTHOIICHHC MHOXCECTB C

HaXOOUTh  TE€pPECceUYEHUe, o0beIuHEHne, | TOMOIIBIO0 KPYTroB Ditiepa;

MOJAMHO’KECTBO B MPOCTEUIINX CUTYALUSX; ONpeNeNsATh MPUHAICKHOCTh D3JEMEHTa MHOXECTBY,
OIIepupoOBaThH Ha 6a30BOM YpOBHE | 00BETMHEHUIO U TIEPECEUECHNIO MHOKECTB;

MOHSATUSIMU: omnpeereHue, aKCHOMa, | 33J]aBaTh MHOXXECTBO C IOMOILIBIO MEPEUUCICHUS

TeopeMa, J10Ka3aTeNbCTBO;
NPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI st

9JIEMCHTOB, CJIOBECHOI'O OITMCAaHUs,
ONCpUPOBATH NMOHATUAMU:. BBICKA3bIBAHUC, HCTUHHOCTL U




MOATBEP>KHEHUS CBOMX BBICKA3bIBAaHUM.
UCIONIb30BaTh Trpaduueckoe MpeicTaBiIeHHe
MHOXECTB  JJIi  ONHCAHUS  peaJbHBIX
IIPOLIECCOB M SIBJICHWM, MPU PELICHUN 3a7a4
JIPYTUX y4eOHBIX MPEIMETOB

JIO’)KHOCTh BBICKA3bIBaHUSI, OTPHUIAHUE BBICKA3bIBAHUH,
orepanuy HaJ BbICKAa3bIBAHUSAMU: U, WIH, HE, YCIOBHbIE
BBICKA3bIBaHUs (MMIUIUKALINHN);

CTPOUTH BBICKA3bIBaHMSI, OTPUIIAHUS BBICKA3bIBAHUIH.
CTPOUTH  IEMOYKKM  YMO3AKJIIOYEHUH HAa  OCHOBE
MCIIOJIb30BaHUs IPABUII JIOTUKHU;

MCII0JIb30BAaTh MHOXKECTBA, ONEPAllMU C MHOKECTBAMU, UX
rpaduyeckoe MpeACTaBICHUE JUIS OMUCAHUS PeabHBIX
MPOLECCOB U SIBJICHHUI

Yucaa
OnepupoBaTh Ha 0a3o0BOM ypoBHe | OniepupoBarh MOHATHSAMHU: MHOXKECTBO HATYPaJIbHBIX
MNOHSATUSMU: HATypajdbHOE YKCIIO, I€J0€ | YMCeJ,  MHOXECTBO  IEJIBIX  YHCEJI, MHOMXECTBO
YHUCJI0, OOBIKHOBEHHAsl JpoOb, JECATHYHAS | PAIlAOHAIBHBIX  YHCEN,  HPPAIlHMOHAILHOE  YHCIIO,
npo0b, CMemaHHash Jpo0b, pAIMOHAIBHOE | KBaJpaTHBIH KOPEHb, MHOXECTBO JCHCTBUTEIHHBIX
YHCIIO, apuMeTHUIECKHUI KBaJPAaTHBIN | YUCEJ, TeoOMETpHYecKas WHTEpHpeTalus HaTypalbHBIX,
KOPEHB; LEJIbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YUCEN;

UCIIOJIB30BaTh CBOMCTBA 4YHMCENl M IIpaBUiIa
JICHCTBUM IIPU BBIIIOJIHCHUH BBIYUCIICHUM;
BBINIOJHATh ~ OKPYIVIEHHE  PALlMOHAJIBHBIX
4uCell B COOTBETCTBUM C IIPABUIIAMHY;
OLICHMBATh 3HAYEHUE KBAaJPATHOTO KOPHS U3
IIOJIO’KUTENBHOIO LEJIOT0 YNCIA;
pacrno3HaBaTh paloHaIbHbIE U
UPPALMOHAJIbHBIEC YNCIIA;

CpaBHMBATh YHUCIIA.

OLICHUBATh pE3yJbTaTbl BBIYMCICHUN IIPH
peLIeHNN IPAaKTUYECKUX 3a/1a4;

BBIINOJIHATh CPaBHEHUE 4YHCEI B PEAJbHBIX
CUTyalUsX;

COCTaBIATh YHUCIIOBBIE  BBIPAXKCHHS IIPU
pElIEHUN NPAKTUYECKUX 3a7a4 M 3a1ad W3
JpYruX y4eOHBIX IPEAMETOB

IIOHUMATh U OOBICHATHL CMBICI MO3HIMOHHOHN 3amucu
HATypaJIbHOTO YHUCIIA;

BBIIOJIHATH BBIYKMCIIEHHS, B TOM YHCJIE C MCIIOJIH30BaHUEM
MPUEMOB PAIIMOHAJIBHBIX BBIUYMCIICHUN;
BBIMIOJHATh ~ OKPYIVIGHHE  PallMOHAIBHBIX
3aJJaHHOM TOYHOCTBIO;

CpPaBHUBATh PallMOHATIBHBIC U UPPALIMOHAILHBIC YHCIIA;
MPEACTABIISITh PAMOHAIIBHOE YHUCIO B BUJE JIECATUYHON
JIpodu

YIOPSAI0YUBATH qucia, 3aIMCaHHbIC B
OOBIKHOBEHHOM U JIECATUYHOM 1po0u;

Haxomuth HOJl u HOK uwncen u ucnosnb3oBaTh UX IPHU
pelIeHuu 3a1a4.

MPUMEHATH TpPaBHJia MPUOJIMKCHHBIX BBIUYMCICHUN TIPH
PEIICHUH MPAKTHYECKUX 33/1a4 U PEIICHUH 3a/1ay JIPYTUuxX
yueOHBIX PEIMETOB;

COCTABJISITh M OILICHUBATh YMCIOBBIC BBIPAKEHUS TPHU
pElIeHNH NPAKTUYECKUX 3aJad M 3a7ad U3 JPYrux
y4eOHBIX PEIMETOB;

3aMUChIBaTh U OKPYIJIATH YHCIOBBIE 3HAUEHUS! PEATTbHBIX
BEJIMYMH C MCIOJb30BAaHNUEM PA3HBIX CHUCTEM W3MEPECHHS

YHCCI C

BUJIE

ToxnecTBeHHbIE IPe0OPa30BAHUSA

BbINONHATE HecoKHBIE TPeoOpa3oBaHus IS
BBIYUCICHUS 3HAYEeHUH YHCJIOBBIX
BBIDQXKECHHUM,  COAEpXKAIUUX  CTEINEHH  C
HaTypaJIbHbIM  [IOKa3aTeleM, CTENEeHU C
LIEJIBIM OTPULATEIbHBIM [T0OKA3aTENEM;
BBIMOJHATh  HECJIOXKHBIE  IPeoOpa3OBaHUs
LEeNBIX BBIPQKEHUI: pacKpbIBaThb CKOOKH,
MPUBOJIUTH MOJOOHBIE CIaraeMbI€;

UCIOJIb30BaTh  (POPMYJBI  COKPAILIEHHOTO
YMHOXEHHUS  (KBaJpaT CYMMBbI, KBajapar
pPa3sHOCTH,  pPa3HOCTh  KBaJApaToB) s
YIIPOIIECHUS BBIYMCIICHHUI 3HAYEHUU
BBIPAKECHU;

BBIMOJIHATh  HECJIOXKHBIE  IPeoOpa3oBaHUS

JIpOOHO-TMHENWHBIX BBIPAXKEHUN U BBIPAXKESHUN
C KBa/IpaTHBIMU KOPHSIMHU;
[IOHUMAaTb  CMBICH  3aIlUCH
CTaHJapTHOM BH/JIE;

qucia B

OHepI/IpOBaTL MNOHATHUAMU CTCIICHU C HATypaJbHbIM

[IOKa3aTeJeM, CTENEeHH C LEeIblM  OTPULATEIbHBIM
[IOKa3aTelIeM;
BBIIIOJHATh  NpeoOpa3oBaHMsl  LIETBIX  BBIPAKEHUU:

JNefcTBUS € OJHOWIEHAaMH (CIOKEHHE, BBIYMTAHUE,
YMHO)XEHHUE), NEeHCTBHS C MHOTOWICHAMH (CIIOKEHHE,
BBIYUTAHUE, YMHOKEHHE);

BBITIOJIHATh Pa3J0KEHHE MHOTOWICHOB Ha MHOXKHUTEIN
OIHUM M3  CcHocoOOB: BBIHECEHHE 3a  CKOOKY,
TPYNIIAPOBKA, HWCIOJB30BaHUE (HOPMYT COKpAIIEHHOTO
YMHOXXEHUS;

BBIJICNIATH KBAJPaT CYMMBI H Pa3HOCTH O/THOWICHOB,
pacKiIabIBaTh HA MHOXKUTENIN KBAJPaTHBIN TPEXUIICH;
BBITIOJIHATH NPEOOPA30BaHMS BHIPAKEHUH, COIEpPKAITIX
CTETIEHU C IIeNbIMU OTPHULATEIBHBIMU MOKa3aTessIMH,
NEPEeXOANTh OT 3aliCh B BHAE CTENEHH C IICIBIM
OTPHIIATENIbHBIM MTOKa3aTeIeM K 3allUCH B BUJIE JpoOu;
BBIMIOJHATh  MPeoOpa3oBaHus  APOOHO-paLlMOHATBHBIX
BBID@KEHUI:  COKpalleHHe  ApoOeil,  NpuBeJeHHE




anreOpanyeckux JApoOel K oOmeMy 3HaMEHATelNlo,
CIIOKCHHE, YMHOXCHHUE, JEeJIeHHE alreOpandecKux
npobeit, Bo3BeaeHue — anreOpandyeckoid  apodbu B
HATypaJIbHYIO U eIy OTPUIATEIbHYIO CTEIICHB;
BBITOJIHATH NPEOOPa30BaHUS BBIPAKEHUH, COJEpKALIIX
KBaJIpaTHbIC KOPHU;

BBIJICJIATh KBAaJApaT CyMMBbl WM Pa3HOCTU JBy4WIEHA B
BBIPAKECHUSX, COJIEPKALINX KBaApAaTHbIC KOPHH;
BBINOJIHATH NPEOOpPa30BaHUs BBIPAKEHUH, COJEpKALIIX
MOYJIb.

BBINOJIHATh MpeoOpa3oBaHusi W JCHCTBUS C YHCIAMH,
3aIMCaHHBIMH B CTAaHIAPTHOM BHJIC;

BBITOJIHATh npeodpa3oBaHus anredpanvyecKux
BBIDOKCHUN TIPU PpEIICHWH 3adad JpYruX Yy4eOHBIX
IPEMETOB

YpaBHeHMsI M HEPABEHCTBA

OnepupoBaTh Ha 6a3oBOM YpOBHE
MIOHATHUSIMU: PABEHCTBO, YHCIIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YpAaBHEHUS, pEILICHHE
ypaBHEHUS, YHUCIIOBOE HEPaBEHCTBO,
HEpaBEHCTBO, PELLICHUE HEPABEHCTRA,
MIPOBEPATH CIPaBEMJIUBOCTh  YHUCIIOBBIX
PaBEHCTB U HEPABEHCTB;
pemarp JINHEHBIE
HECJIOKHbIE HEPABEHCTBA,
JINHCUHBIM;

pemaTh CHCTEMbl HECIOXKHBIX JIMHEHHBIX
YpaBHEHUH, HEPABEHCTB;

MPOBEPATh, SBISIETCA JIA JTAHHOE YHUCJIO
pelleHrneM ypaBHEHUS (HEpaBEHCTBA);
pemaTh KBaJpaTHBIE ypaBHEHUs 10 (opmysie
KOpHEH KBaJpaTHOTO YPaBHEHMS;

n300pakaTh pEIICHWs] HEPAaBEHCTB W HX
CHCTEM Ha YUCJIOBOM IIPSAMOU.

COCTABJISITh W PEIIaTh JIMHEHHBIC YpaBHEHUS
P PEIICHUH 33]a4, BO3HUKAOIINX B APYTUX
y4eOHBIX MpeaMeTax

HEpaBEHCTBA 51
CBOJAIIMECT K

OnepupoBaTh MOHATHUSMHU: YpPaBHEHUE, HEPABEHCTBO,
KOPCHb YpaBHEHUS, penieHue HEPaBEHCTBA,
PaBHOCHIIbHBIC ~ YpaBHEHHsI, O00JacTh  ONpEACICHHS
ypaBHEHHS (HEpaBEHCTBA, CHCTEMbl YpPaBHCHUU WA
HEPaBEHCTB);

peuiaTtb JINHENHEIE YpaBHCHUA U YpaBHCHHA, CBOJAUMBIC K
JTMHEWHBIM c TIOMOIIIBIO TOKIECTBEHHBIX
npeoOpa3oBaHUii;

pemarh KBaJpaTHbIC YPAaBHCHUS U YPABHEHHSI, CBOJIMMBIC
K KBaApaTHbBIM C IIOMOIIIBIO TOXIACCTBCHHBIX
npeoOpa3oBaHUii;

pemarb qpOOHO-THHEHWHBIC YPABHEHUS;

peuars IpOCTENUIINE HPPALMOHAIIBHBIE YPABHEHUS BUA ,
pelaTs ypaBHEHUS BUA;

pemiaTh ~ ypaBHEHHS  CIIOCOOOM
MHOXUTECIIN U 3aMCHBI HepeMCHHOﬁ;
MCIIONIb30BaTh METOJ MHTEPBAJIOB ISl PEIICHUS LENbIX U
JpOOHO-pallMOHATIFHBIX HEPABEHCTB;

Pa3JI0KCHUA Ha

pewmiatb JUHEWHblE ypaBHEHMs M HEPaBEHCTBA C
napaMmeTpamy;
peliaTb ~ HECJOXHBbIE  KBaJpaTHblE  ypaBHEHUSA C
apaMeTpoM;

peuiaTb HECJIOXKHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH C
rapamMeTpamu;
pelaTb HECJIOKHBIE YPABHEHUS B LIEIIBIX YUCIAX.
COCTAaBJIATh W peIIaTh JIMHEWHBIE M  KBaJpaTHBIE
YpaBHEHUs, YPaBHEHMs, K HUM CBOZAIIUECS, CHUCTEMBI
JIMHEHHBIX YPAaBHEHMI, HEPABEHCTB IIPHU PEIICHUM 3a1ad
JPYruX y4eOHBIX IPEMETOB;
BBIMIOJHATh  OIEHKY  IPaBIONOA00Hs  pe3ylbTaToB,
MOJIy4aeMBbIX IIPU PELICHUU JIMHEWHBIX M KBaJPATHBIX
YpaBHEHUH U CHCTEM JIMHEWHBIX YPAaBHEHUH WU
HEpaBEHCTB NpU peIIeHUH 3ajad JPYTux Yy4eOHBIX
IIPEAMETOB;
BBIOMPATh COOTBETCTBYIOLIME YpPaBHEHHS, HEPABEHCTBA
WO WX CHCTEMBI, Uil COCTAaBJICHHUS MaTeMaTH4EeCKON
MOJIEIIN 3aJaHHOW peabHOM CUTYalluM WIH IPUKIIATHON
3a/1a4u;
YMETb UHTEPIPETUPOBATH MTOIYYEHHBIN IPU PELICHUN
YpaBHEHUsI, HEPABEHCTBA WJIM CHCTEMBI PE3YJIbTAT B




KOHTEKCTE 3aJJaHHON pEaIbHON CUTYalluU WX
MIPUKJIaAHON 3a1a4u

DyHKUNH

HaxXo4UuTh 3HAYCHUC (I)YHKI_[I/II/I o 3aIaHHOMY
3HAYCHUIO apryMCHTA,

HAXOJIUTh 3HAUYCHUE aprymeHTa o
3aJaHHOMY 3HAYCHUIO byHKIIIN B
HECJIOKHBIX CUTYAIUAX;

ONpEAeNATh IOJIO)KEHHEe TOYKH 1o  eé

KOOpJMHATaM, KOOPIMHATHl TOYKH TI0 €€
MIOJIOKECHHIO Ha KOOPMHATHOMU TIOCKOCTH;
1o rpaduKy HAXOJUTh 00JACTh OMPEICICHHS,

MHO>KECTBO  3HAUCHUH, HyJIH (QYHKIUH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA,
IMPOMEXKYTKH BO3pacTaHUsl M  yObIBaHMS,
HanOoJbplllee U  HAaWMEHbIICE 3HAYCHUS
byHKIINY,

CTPOUTH Tpa(UK TUHEHHONU (YHKIINH;
IPOBEPSTh, SBIAETCS JIM JaHHBIN Tpaduk
rpaduKoM 3aJaHHON (YHKIHMU (JIMHEWHO,

KBaJJpaTUYHOM, oOpaTHoH
IPONOPLUOHAILHOCTH);

onpeneniaTb  NpUOMKEHHbIE — 3HAUYCHUS
KOOpDJWHAT TOYKM TIepecedeHus TIpauKoB
(ynkumit;

OIIepupOBAThH Ha 06a30BOM YpOBHE
HOHSTUSAMU: I10CJIEZI0BATENbHOCTD,
apupmeTHuecKas nporpeccus,

reoOMeTpHUYECKasi IIPOrPECCHs;
pelaTh 3a7add Ha INPOTPECCHU, B KOTOPBIX
OTBET MOXET OBITh IIOJIy4eH
HEINOCPEICTBEHHBIM MOJCYETOM oe3
npuMeHeHus Gpopmyi.

UCIIO0JIb30BaTh I'paMKU peabHbIX MPOLIECCOB
U 3aBUCHMOCTEH [UIS ONpENeNeHUus HX
CBOWCTB  (HamOojbIIME ¥  HAUMEHbILIUE
3HAQ4YECHMS, IIPOMEKYTKM BO3pAaCTaHHs U
yObIBaHUSA, OOJIACTH  IOJIOKUTENBHBIX U
OTpULATENIbHBIX 3HAYEHUH U T.11.);
UCIIOJIb30BaTh CBOMCTBA JIMHEHHON (QYHKIIUU
U ee rpaduk mpH penieHuH 3adad U3 JAPYrux
y4eOHBIX IPEAMETOB

OnepupoBaThb MOHATHUSIMH: GbyHKIIMOHATBHAS
3aBUCUMOCTb, (GYHKIHUS, Tpaduk QYHKIUH, CIOCOOBI
3ajaHud  (PyHKIMHM, apryMeHT M 3Ha4YeHHe (YHKIIHH,
o0racTh onpeaeneHusl 1 MHOKECTBO 3HauUeHUM (QyHKIUH,
HyIM  (QYHKOUH, TPOMEXKYTKH  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh byHKIIMH, 4ETHOCTH/HEUETHOCTh
GbyHKIUY;

CTPOUTHh TpadUKU JTUHEHHOW, KBaIpaTUYHOWU (PYHKIIUH,
o0OpartHoii IPONOPLHUOHATIBHOCTH, HAa  TpuMepe
KBaJIpaTHYHOM (DYHKIIMH, UCIIOJIb30BAaTh MPeoOpa3oBaHus
rpadpuka ¢ynkuun y=f(Xx) mias moctpoenus rpaduxos
GyHKINH ;

COCTaBJIATh YPABHEHUS MPSMOH 10 3aJJaHHBIM YCIOBHSIM:
OpOXOJsIIe uepe3 JABe TOYKM C  3aJaHHBIMU
KOOpJAWHATaMHU, NPOXOIAIIeH dYepe3 MaHHYI TOYKY U
napasiebHON JaHHOU MPSMOW;

uccle1oBaTh QYHKIHIO 10 €€ TpaduKy;

HAaXOJUTh MHOKECTBO 3HAYCHHM, HYIH, MPOMEXKYTKU

3HAKOIIOCTOAHCTBA, MOHOTOHHOCTH KBaI[paTH‘-IHOﬁ
(ynkuun;

OICprUpoOBaThH IIOHATUAMMN . I10CJICA0OBATCIIbHOCTD,
apupMeTHIecKas nporpeccusi, reoMeTpuyeckas
MIPOTPECCHs;

pemarh 3a7a4u Ha apuPMETHIECKYI0 U TEOMETPHUYECKYIO
IIPOIPECCHIO.

WUTIOCTPUPOBAaTh € IIOMOIIBIO Tpauka peasbHYIo
3aBHCHUMOCTb WJIM IIPOLECC 110 UX XAPAKTEPUCTUKAM;
UCTIONB30BaTh CBOWCTBA M TpauK KBaJpaTHUHOU
GyHKIMU TOpU pEUIeHWH 3a7ad M3 JAPYrHX Y4eOHbIX
IIPEAMETOB

Tex

CTOBbIC 3a/1aYN

Pemath HecnoXHbIE CIOKETHBIE — 3aJlaud
pasHBIX THUIIOB Ha Bce apu(MeTHyecKue
JIEHCTBHS,

CTPOUTH MOJIENIb YCIOBHS 3aJa4d (B BHJE
TaOJIMIIbI, CXEMbI, PUCYHKA WJIK ypaBHEHUS), B
KOTOpOM JaHbl 3HA4YE€HUA JABYX M3 TpEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbI0 MTOUCKa
pelleHus 3aJa4H;

OCYIIECTBIISITh CHOCOO TMOMCKA PpEIICHUS
3a/1a4M, B KOTOPOM pacCyKJIE€HUE CTPOUTCS OT
yCJIOBHS K TPeOOBAHUIO WU OT TPEOOBAHUS K
YCIIOBUIO;

COCTaBJISITh TUIaH PELIEHUS 3a7auu;

BBIJIETISITh 3TAIlbl PEIICHUS 33/1a4H;

Pemarp mpocTble U CIOXHBIE 33Jaud pa3HbIX THUIIOB, a
TaK)Ke 3a7]a4i MOBBILIEHHON TPYAHOCTH;

WCIIOJIB30BaTh pa3Hble KpaTKHE 3aluCu KaK MOJIEIN
TEKCTOB CJIOKHBIX 3aJad s IOCTPOEHHUS IOMCKOBOM
CXEMBI U pEICHUS 3a]1a4;

pa3ianyaTh MOJENb TEKCTAa U MOJIENb PEIICHUs 3ajayd,
KOHCTPYHPOBATh K OJHOM MOJIEIN PEUICHUS HECIOXKHOU
3aJ1a4M pa3Hble MOJEIHN TEKCTa 3a/1a4u;

3HATh M MPUMEHTHh 00a croco0a Moucka peieHus 3aaa4y
(or TpeOoBaHMA K YCIOBHIO M OT YCIOBUS K
TpeOOBaHUIO);

MOJIETMPOBATh PACCYKJIEHUS MIPU MIOUCKE PELICHUS 3a/1a4
C TIOMOIIIBIO Tpad-CXEMBI;

BBIIEISATh OTallbl pPELIEHUS 33Jaud M COJEp)KaHue




MHTEPIPETUPOBATH BBIUNCIIUTEIbHBIE
pe3yapTaTel B 3aJaye,  UCCIEAO0BaTh
IIOJIyYEHHOE PEILIEHUE 3a7auu;

3HAaTh pa3duuuMe CcKopocTed oObeKkTa B
CTOsUEH BOJIE, IPOTUB TEUEHUS U 10 TEUEHUIO
peKu;

pelaTh 3a1a4l Ha HaXO0XKJIEHUE YacTu 4ucia
Y YHCJIA 110 €r0 YacTH;

pemaTh 3aa4M pa3HbIX TUIOB (Ha paboTy, Ha
MOKYIIKH, HA JIBU)KEHUE), CBSA3BIBAIOLIUX TPU
BEJIMYUHBI, BBIIEISATh O3TU BEJIUYUHBI U
OTHOILIEHUS MEK]ly HUMU;

HaXOJUTh MPOLEHT OT YHCIa, YHUCIO IO
MPOLIEHTY OT HEro, HaxOJWUTh MPOLIEHTHOE
CHI)KEGHHE WM TPOLEHTHOE IOBBILICHUE
BEJIMYMHBIL,

peuiaTh  HECJIOXHBbIE JIOTHYECKHE —3aJadyu
METOJIOM PaCCYKJICHUM.
BBIJBUTATh TUIIOTE3Bl O BO3MOYKHBIX

IpeeNbHbIX 3HAYCHHUSIX HCKOMBIX B 3ajaye
BEJIMYMH (J1€7aTh IPUKUIKY)

Ka)K0T0 JTarna,
YMEThb BbIOMpaTh ONTHUMAJbHBIM METOJl pelIeHUs 3ajadu
¥ OCO3HABaTh BHIOOP METOJa, pacCMATPUBATh Pa3INIHbIC
METOJIbl, HAaXOAWThb pa3HbIe pEHIeHHs 3aJauyd, €cliu
BO3MOXXHO;

aHAIM3UPOBATH 3aTPYAHECHUS [P PEIICHUH 33]1a4;
BBITIOJHSATE Pa3IUYHbIC MPEOOPa30BaHUS TPEIIOKCHHON
3aJ1auM, KOHCTPYHUPOBATh HOBBIE 337a4d U3 JaHHOU, B TOM
qriciie O0OpaTHBIC,

UHTEPIPETUPOBATh BBIYUCIUTENbHBIE pPE3YyIbTaThl B
3aJ1a4e, UCCIICIOBATh MMOYICHHOE PEIICHHE 3a/1a4H;
AQHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTYallUM B3aWMHOTO
pacmoyoXKeHUsT JBYX OOBEKTOB W W3MEHEHHE HX
XapaKTePUCTUK MPH COBMECTHOM JBUKEHHH (CKOPOCTb,
BpEMsi, PACCTOSIHHE) TIPH PEIICHUH 3a/1a4 Ha JIBIDKCHUE
JIBYX 00BEKTOB Kak B OHOM, TaK M B MMPOTHUBOIMOJIOKHBIX
HAIPABIICHUSX;

HCCJIEIOBAaTh BCEBO3MOXKHBIE CHUTYallUd TPH PELICHUU
3aJa4 Ha JIBIDKEHUE [0 PEKEe, paccMaTpUBaTh pas3HbBIC
CUCTEMBI OTCUETA,

peliaTh pa3sHOOOpa3HbIC 3a/1aYM «HA YaCTH,

peuwiams U 000CHOBbIBAMb  C80€  peuieHue 3a0ad
(6bl0ensims MamemamuiecKyrd OCHO8Y) HA HAXOHCOeHUe
yacmu uucia U YUCIa NO e20 YACMu HA OCHO8e
KOHKPEMHO20 CMbLCA Opoou;

0C0o3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0AY PAHLIX
MUNos, CEA3bIBAIOWUX MPU GeIUYUHbL (Ha pabomy, Ha
NOKYNKU, HA OBUdCEHUE). BblOCNSIMb MU GeIUUUHbL U
OMHOWEHUS MeHCOY HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ay, KOHCMPYUPOB8aAMb COOCMEEHHbIE 3A0ad YKA3ZAHHbBIX
MUnoe;

BIIQJIETh OCHOBHBIMH METOJIaMU pEIIeHUs 3a/Ja4 Ha
CMECH, CIUIaBbI, KOHIICHTPAIUH;

pemats 3a7adyd Ha MPOLIEHTHI, B TOM YHCIE, CIOXKHBIC
MPOIEHTBI ¢  OOOCHOBaHWEM, WCIOJIB3yS  pa3HbIC
CITIOCOOBI;

pelIaTh JOTHYECKHUEe 3aJIa4i Pa3HBIMH CIIOCO0aMU, B TOM
qrcie, ¢ AByMs OJOKaMH M ¢ TpeMs OJOKaMH JaHHBIX C
IMOMOIIBIO TAOJIMIL;

pemiate 3aJa4yd MO0 KOMOWHATOpUKE U  TEOpUHU
BEPOSTHOCTEH Ha OCHOBE WCIIOJIb30BAaHUS HM3YUCHHBIX
METOJIOB ¥ 0OOCHOBBIBAThH PEILICHUE;
peliaTe  HECIOXHBIC 3aJa4dl 110
CTaTHCTHUKE;

OBJIAJICTh OCHOBHBIMH METOJIAMHU PEIICHHS CHOKETHBIX
3amaq:  apudMeTHUecKuil, anreOpanmueckuid, nepedop
BapHaHTOB, T€OMETPUUYECKUHN, TpaduyecKuii, IPUMEHSTh
WX B HOBBIX 110 CPABHEHHIO C U3YYCHHBIMU CHTYAIHIX.

MaTeEMATHYECKOM

BBIIETSATh TPU  PEIIEHWH 3aJa4  XapaKTepUCTUKU
paccMaTpuBaeMoOW B 3aJadye CHUTyallud, OTJIMYHBIE OT
peasibHbIX  (T€, OT KOTOpBIX abCTparupoBaUCh),

KOHCTPYHpPOBaTb HOBBIE CHUTyallUM C YYETOM OTHUX
XapaKTEPUCTUK, B YACTHOCTH, NPU PEIICHUM 3aJad Ha
KOHILICHTpALUY, YYUTHIBATh IIJIOTHOCTD BEILIECTBA;
pemiatb M KOHCTPYMpPOBaThb 33Jayd  Ha  OCHOBE
pPacCMOTPEHMs pEalbHBIX CHUTyallMd, B KOTOPBIX He
TpeOyeTcst TOUHBIN BBIYMCINUTENbHBINA PE3YyJIbTarT;




pelmiaTth 3ada4v Ha IABWIKCHUC IO PCKE, pacCMaTpuBasd
Pa3HBIC CUCTEMBI OTCUCTA

Crarucruka

U TeopHsi BEPOSATHOCTEM

Nmerb mnpencTaBieHHME O CTaTUCTHYECKUX
XapaKTEPUCTUKAX, BEPOSITHOCTH CIIy4alHOIO
COOBITHSI, KOMOMHATOPHBIX 33/1a4ax;

pelaTh npocTeiie KOMOMHATOPHBIE 3a/1a4u

METOAOM npsaMoro u OpTraHHu30BaHHOI'O
nepebopa;
NpeaACTaBIATL JAaHHBIC B BHUIAC Ta6JII/II_I,

nuarpamm, rpa@uKos;
YuTaTh HMH(OpPMALHIO, TPEACTABICHHYIO B
BUJIE TaOJIHIIbI, TUAarpaMMBl, TpaduKa;

ONpENEsATh  OCHOBHBIE  CTAaTUCTHYECKHUE
XapaKTePUCTUKU YUCIIOBBIX HAOOPOB;
OIICHUBATh  BEPOATHOCTH  COOBITHS B
MPOCTEHIINX CITydasx;

UMETh TPEACTABIECHUE O pOJU  3aKOHa
OOJIBIINX YKCET B MACCOBBIX SIBJICHUSIX.
OIICHUBATH KOJIMYECTBO BO3MO>KHBIX

BapHAaHTOB METOJIOM Iepedopa;

MMETh TPEJCTABICHUE O POJIM MPAKTUUECKU
JIOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIA;
CpPaBHUBATh  OCHOBHBIE  CTaTUCTHYECKHE
XapaKTEPUCTUKU, MOJIYYEHHbIE B IIpolecce
pelieHusT TPUKIAAHOW 3alayd, HW3YYCHHS
peaIbHOTO SIBJICHUS;

OILICHUBATh BEPOSITHOCTh PEalbHBIX COOBITHIA
Y SIBICHUN B HECIIOXKHBIX CUTYaIIMIX

OnepupoBaTh MOHATHSMH: CTOJIOYATHIE U KPYTOBBIE
JMarpaMMBbl, TaOJINLIBI JAaHHBIX, cpenHee
apudmeTnyeckoe, MeuaHa, HauOoJbIIee U HANMEHbIIIEE
3HaYeHUs] BBIOOPKHM, pa3Max BBIOOPKH, AUCIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE, Cily4aiiHasi U3MEHUNBOCTD;
U3BJIEKaTh MHGOPMAIUIO, NPEACTABICHHYIO B TaOIHUIax,
Ha MarpaMmax, rpaukax;

COCTaBJISITh TAOJIUIBI, CTPOUTH JUArpaMMbl U rpaduKu Ha
OCHOBE JIaHHBIX;

OTepupoOBaThH MOHSITUSMU: (bakropuan quca,
MEePECTAaHOBKU U COUYCTAHUS, TPEYTObHHK [lackas;
OPUMEHSTh TPABWJIO MPOU3BEIEHUS IPU PELICHUU
KOMOMHATOPHBIX 33]1a4;

OINEPUPOBATH MOHATUAMM: CIYyYalHBIN OMBIT, CITyYaHBII
BBIOOD, HCIIBITAHHE, DJIEMEHTAPHOE CIIy4allHOE COOBITHE
(ucxonm), KIACCHYECKOE OMNpEeJesIeHHe BEpPOSITHOCTU
CIIy9aifHOTO COOBITHS, OIEpalud HaJ CIyJalHBIMHU
COOBITUSMU,

MPECTaBIATh MH(POPMAIIHIO C TIOMOIIBIO KPYroB Ditniepa;
pemiate 3a7auyd Ha BBIYHMCICHUE BEPOSITHOCTH C
[OJICYETOM  KOJMYECTBA BApUAHTOB C  IOMOUIBIO
KOMOWHATOPHKH.

W3BJICKATh, WMHTEPIPETUPOBATH M  IPEOOPa3OBHIBATH
uH(poOpMallMo, MpeACTaBICHHYIO B Taliulax, Ha
auarpammax, rpadukax, OTpaKalllyl0 CBOHCTBA U
XapaKTEPUCTUKU PEATBHBIX TIPOIICCCOB U SIBJICHHIA,
OTpEeNATh CTAaTUCTHUYECKHUE XapAaKTEPUCTHKH BBIOOPOK
no Ttabnumam, auarpamMmmam, Tpadukam, BBITIOJIHATh
CpaBHEHME B 3aBUCHMOCTH OT IIEJIM PEIICHUS 3a]auu;
OIICHUBATh BEPOSITHOCTh PEATTBHBIX COOBITUI W SIBIICHUM.

Hcto

sl MAaTEMAaTUKH

OnuceiBath OTJEIIbHBIE BBIJAIOLIMECS
pe3yabTaThl, MOJYYEHHBIE B XOJIE Pa3BUTHS
MaTEMaTUKHU KaK HayKH;

3HaTh NMPUMEpPbl MATEMATHYECKUX OTKPBITHI
U UX aBTOPOB, B CBSA3U C OTEUYECTBECHHOW U
BCEMHUPHOMN UCTOPHEN;

[IOHUMAaTb pOJIb MATEMAaTUKA B PAa3BUTUHU

Poccun

Metoabl MaTeEMaTHKH
Bre10upats TOIXOAIIMIA W3YYCHHBIH MeTon | Mcnonv3ys U3y yeHuvle Memoowl, npoeoounv
IS peleHuu M3YYEHHBIX TUTIOB | 00KA3aMeNbCmaE0, GbINOIHAMb ONPOBEPIHCEHUE,
MaTEMaTHYECKHUX 3a/1a4; Buibupame usyuennvie memoovt u ux KomoOuHayuu Ozis
[IpuBomuT,  TpUMEpPHl  MATEMATUUYECKUX | peuleHuss Mamemamuyeckux 3a0ay,
3aKOHOMEPHOCTEH B OKPYXAOIIIEH | UCnoib308ams mamemamuieckue 3HaHus OJisi ONUCAHUS
ENCTBUTEIBHOCTH 51 MIPOU3BENICHUSX | 3aKOHOMEPHOCEl 8 OKpYyJicaouell 0etcmaumenbHoCmu
HCKYCCTBA. U NPOU3BEOCHUSX UCKYCCMEA,

NPUMeHAmMb npocmeuuue NnpocpamMmuvlie cpeocmea U
9NEeKMPOHHO-KOMMYHUKAYUOHHBLE cucmemvl npu

peuteHuu mamemamudecKux 3a0ay




COJAEPKAHUE YYEBHOI'O KYPCA AJIT'EBPLI B 7-9 KITACCAX

1.Yucna

PannonajbHbIE YHCIa

MHO)€eCTBO pallMOHANIbHBIX uKcesn. CpaBHEHUE pallMOHAIbHBIX Yncel. [[eCTBUS ¢ palmOHaIbHBIMU
yrcnamu. [lpeocmasgnenue payuoHaibHO20 YUCIA 0eCaAmuyHou Opoobio.

HppaunoHajbHbIe YHUCIA

Ilonatne wppanuoHampHOro uyucna. Pacno3HaBaHMe HppalUMOHANBHBIX uucen. lIpumepst
noka3atenbcTB B anrebpe. HppauuonanbHocTh 4yHcia. [Ipumenenue B reomerpu .CpasHenue
uppayuonanbHulx yucen. Muoscecmso oeticmeumenbHbix yuce.

2. ToxaecTBeHHbBIE TPEOOPA30BAHUS

YucnoBbie 1 OyKBeHHbIE BBIPAKEHUS

Beipaxxenue ¢ nepeMeHHON. 3HaueHHE BeIpaxeHus. [101cTaHOBKA BEIPAKEHUI BMECTO IEPEMEHHBIX.
Lenbie BbIpaxkeHUus1

CreneHnb ¢ HaTypaJdbHBIM NOKa3aTeneM U e€ cBoiicTBa. [IpeobpazoBanus BbIpaKeHUI, comepKalux
CTENEHU C HATYPaJIbHBIM [10Ka3aTEJIEM.

OpnowieH, MHoOrouseH. JIeHCTBUS ¢ OJHOWIEHAMH U MHOTOYICHaMH (CJIOXKEHHE, BBIYUTAHHE,
yMHOXKeHHE). [leleHue MHOTOwWIeHa Ha OJHOWIEH U MHo2ouneH. Dopmynbl COKpal€HHOro
YMHOXXEHHSI: pPa3HOCTh KBaJpaToOB, KBaJIpaT CyMMbl M Pa3HOCTH. Pa3nokeHne MHOrowjieHa Ha
MHOXHUTEJIM: BBIHECEHHE OOIIEr0 MHOXHTENS 32 CKOOKH, epYnnuposKa, npumeneHue @Gopmyn
COKpawénno2o ymuodcenus. Keaopamuulii mpéxuiieH, pasnodxicenue Ke8AOpamuo2co mpéxuieHa Ha
MHOdCUmMeENu.

JApo0HO-panMoHaIbHbIEC BHIPAKECHUS

Crenenp c¢ uenbiM nokxasareneM. [IpeoOpasoBaHue ApOOHO-TMHEHHBIX BBIPAKEHUN: CIIOKEHUE,
YMHOXEHHE, JeleHue. Aneebpauveckas Opobs. [lonycmumvle 3HaAYeHUs NEPEeMEHHbIX 6 OpPOOHO-
payuoHanvhwix evipadicenusx. Cokpawenue aneebpaudeckux opooeti. Ilpusedenue ancebpauueckux
Opobeil k obwemy 3Hamenamento. Jelcmsus ¢ aneedpauveckumu OpoosmMu: ClodCeHue, blYumanue,
VMHOdNCEHUe, 0elleHue, 8036e0eHUe 8 CIeneHb.

IIpeobpazosanue vipasiceruti, cO0EPHCAUUX 3HAK MOOYIIA.

KBaaparnbie kopHu

Apudmernueckuii KBaJpaTHbI KopeHb. [IpeoOpasoBaHue BBIpaKEHHM, COAEpKAIIUX KBaJApPaTHHIE
KOpPHHM: YMHOXXEHUE, JICJICHUE, BBIHECEHUE MHOXXMTENS U3-TIOJ 3HAKa KOPHS, GHECeHUe MHOMICUmeIs
100 3HAK KOPHSL.

3.YpaBHeHUs U HEpaBEHCTBA

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpEMEHHOM.

[lonsiTre ypaBHEHUS U KOpHS ypaBHEeHUs. [Ipeocmasnenue o pagnocunrbHocmu ypaguenuil. Ooracmo
onpeoeneHus ypagHerus (061acms 00NYCMUMbIX 3HAYEeHULl NePeMeHHO).

JInHeiiHOe ypaBHeHHe U ero KOPHHU

Pemenne nMHEHHBIX YypaBHEHMM. JIuwneiinoe ypaeuenue c¢ napamempom. Koauuecmeo «kopHet
JIUHEUH020 ypasHenus. Pewienue 1unetinbix ypasHeHuil ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBanpatusle ypaBHeHus. HemnonHble kBajgpaTHble YypaBHEHMs. JIMCKpUMUHAHT KBaJpaTHOrO
ypaBHeHHs. DopMmynia KOpHEH KBaapaTHOTO YypaBHeHUs. Teopema Buema. Teopema, obpammas
meopeme Buema.Pelienne KBaJpaTHBIX YpaBHEHUN:MCIOJIb30BaHUE (GOPMYIbI ISl HAXOXKICHHS
KOpHEH, epaghuueckuti memoo peutenus, pasilodiceHue HA MHONICUMeNU, noobop KopHel ¢
ucnonvzosanuem meopemvl Buema. Konuvecmeo kopmeil K8aopamno2o ypasHenus 6 3a8UCUMOCMU
om e2o oOuckpumunanma. bukeadpammuvie ypaemenus. Ypasnenus, ceoOumvle K JUHEUHBIM U
keaopammuwvim. Keadpammuvle ypasnenus c napamempom.

/{poOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue nmpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUHN. Peuenie OpoOoHO-payuoHalIbHbIX YPAGHEHULL.
Memoovl  pewienus ypasneHuu: Memoobl PAGHOCUNILHBIX Npeodpa308aHull, Memoo 3aMeHbl
nepemeHnnou, epaguueckuii memod. Hcnonv3osanue c6oiicme )yHKyull npu peueHuu ypasHeHull.
IIpocmetiwue uppayuonanvuvie ypagHenus 6Uoa , .

Vpaenenus euoa .Ypaenenus 6 yenvix yucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs INepeMeHHbIMU. JIMHEHHOEe ypaBHEHWE C JIBYMsI NE€PEMEHHBIMU. [Ipamas Kak
epaguyeckasn unmepnpemayus TUHeHO20 YPAGHEHUsL C 08YMS NepPeMeHHbIMU.

[TonsiTHe cucTeMbl ypaBHEeHMI. Penienne cucreMsl ypaBHEHUN.



MeTtoabl pelieHus CHCTEM JIMHEHHBIX YpaBHEHHHA C JABYMS TEPEMEHHBIMH: epaguuecKkutl
Memoo,Memo0 CA0HCeHUs, METO ITOJICTAHOBKH.

Cucmembl TUHEHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnoseie HepaBeHCTBAa. CBOMCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeyIMBOCTH HEPABEHCTB
IIPH 33/IaHHBIX 3HAYCHUSX MEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Crtporme u HecTporue HepaBeHCTBAa. Q0racms  onpeoeneHus
HepaseHcmaa (001acmb 0ONYCMUMBLX 3HAYEHUL NePeMEHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue xeaopamuuvlx Hepagencma: UCHOIb308AHUE
ceolicms u epaghuxa KeaopamudHol QYHKYuy, mMemoo UHmepaanos. 3anuce peueHus K8aopamHozo
Hepagencmaa.

Pewenue yenvix u OpobHO-payuoHanbHvIX HEPABEHCNE MEMOOOM UHINEPBAILOS.

CucreMbl HEPaBeHCTB

CucreMpl HEPABEHCTB C OJHOM NepeMEHHOW. PellieHue cucTteM HEepaBeHCTB C OJAHOW MEPEMEHHOM:
JTUHEHHBIX, K6aopamubix. 1300paxeHne pelieHusT CHUCTEMbl HEpPAaBEHCTB Ha YHCIIOBOW MPSMOM.
3anuce pereHus: CHCTEMbl HEPaBEHCTB.

4. OyHKIMHT

IHousitue pyHKuMHU

JlekapToBbl KOOpAMHATHI Ha IJIockocTu. DdopmupoBaHHE MPEACTaBICHUNH O MeTalpeIMEeTHOM
MOHATUHU «KOOPAUHATHIY. CIOcO0BI 3a1aHusl GYHKINN: aHATUTUICCKUN, rpaduIecKuid, TaOJINIHBIN.
I'paduk Pynkuuu. Ilpumepsl ¢yHKIHMHE, MONIyd4aeMbIX B TMPOIECCE HCCIEIOBAHUS Pa3TUYHBIX
peanbHBIX TPOIIECCOB M pPelieHHs 3aaad. 3HadeHne GpyHKun B Touke. CBoWcTBa (DYHKIMIA: 00JIACTh
orpezeneHus, MHO>KECTBO 3HAYCHUH, HYIIH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA,
YEMHOCMb/HeUEMHOCMb, TIPOMEKYTKH BO3pAcTaHUs W YOBIBaHWS, HaWOOJIbIIEe W HaMMEHBIIEE
3HaueHus. MccnenoBanue GyHKIUM 1o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle gynkyuu.

JInneiiHas QpyHKIUsA

CaoiicTBa U rpaduk TuHeiiHONW QyHKIMH. YTI0BOH KodddunmeHT npsamoil. Pacnonoxxenue rpaduxa
TUHEHHOW (QyHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOro KO3(PQUIMEHTa ©  CBOOOIHOTO
unieHa. Haxooicoenue koagpguyuenmos nunelinol GyHKyuyu no 3a0aHHbIM YCIO0BUAM: NPOXONHCOCHUE
npAMOU 4epe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU uepe3 OAHHYIO
MOYKY U NAPALIeNbHOU OAHHOU NPAMOLL.

Keaaparnunas gpyHkuus

CpoiictBa u rpaduk KkBaapaTHyHON (QyHKIUM (mapabona). [locmpoenue epagurka KeadpamuuHou
@ynxyuu no moukam. Haxoxaenue Hyneld KBaapaTUIHOW (DYHKIIUU, MHOMCECmMBA 3HAYeHUl,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCMIU.

O0paTHasi NpPONOPIUHOHAIBLHOCTH

CoiictBa ¢pynkuuu . ['unepOona.

I'paguxu ¢pynxyuii. Ilpeobpazosanue epaguxa Gynkyuu 051 NOCMpoenus 2papuxkos GyHKyuti 6uod .
I'paghuxu ¢pynxyuii

IMocaenoBaTeIbHOCTH U POrPecCHH

YucnoBas mociefoBaTeNbHOCTh. [IpuMepsl 4YMCIIOBBIX —IOCHEA0OBaTeIbHOCTEH. beckoHeuHble
nocjenoBaTenbHOCTH.  Apudmernyeckass mporpeccus W e€  cBoiicTBa.  ['eoMerpuyeckas
nporpeccus. Qopmyna  obwezo unena U - CyMmbl N NEPevbIX  UNEHO8  apu@dmemuyeckou U
2ceomempudeckotl npozpeccuti. CXoo0awasics 2eoMempuiecKkas npocpeccus.

S5.Pemienne TeKCTOBBIX 3a/1a4

3agauu Ha Bce apuMeTHYECKHE NeliCTBUS

Pemenue TekcToBBIX 3am1a4 apudmeTrnaeckuM criocobom. Mcnonb3oBanue Tabnuil, cxem, 4epTexKei,
JPYTUX CPEICTB MPEACTABICHUS JAHHBIX IIPH PEIICHUN 3aJa4H.

3agauu Ha IBHKeHHE, Pa0OTY U MOKYIIKH

AHanmu3 BO3MOXHBIX CHUTYyalluii B3aUMHOIO pAacHoOJOXKEHHs OOBEKTOB MpPHU HUX JBHUKECHUH,
COOTHOIIEHUS] 00bEMOB BBITIOJIHAEMBIX padOT IIPU COBMECTHOMN paboTe.

3aga4yu Ha YaCTH, 10JIH, IPOLEHTHI



Pemenne 3a1au Ha HaX0XKICHNWE YAaCTH YMCIIA M YMCIIA 110 €ro yacTh. PemieHne 3a1a4 Ha POIICHTHI U
nonu. [IpuMeHeHue nponopuuii Ipu pelieHuy 3aaad.
Jlornyeckue 3agauyu
Pemenue norudeckux 3agad. PeuieHue 102UutecKux 3a0a4 ¢ noMowbio epagos, mabauy.
OcHOBHBbIE METOJbI pellleHHs] TeKCTOBBIX 3a1a4: apupMeTHUYeCcKuil, anredpanyeckuii, mepedop
BapHaHTOB. [lepsuyHnvie npeocmasgienus o Opyeux Memooax peuleHus 3a0ad (2eomempuyecKkue u
epaguueckue memoovt).

6.CTaTHCTHKA M TEOPHUS BEPOSITHOCTEH
Crarucruka
TabnuuHoe u rpaduueckoe NpeacTaBlIeHNe JaHHbBIX, CTOJI0UAThIe U KPYTroBbIe JUarpamMmmbl, Tpaduku,
MIPUMEHECHHE JHarpamMM U TpaduKoOB ISl OMUCAHMS 3aBUCUMOCTEH pealbHBIX BEIIMYNH, U3BJICUCHHEC
uHpopmanud U3 Tabmul, auarpamMm M rpadukoB. OmnucaTeNbHbIE CTaTUCTUYECKHE IMOKa3aTelu
YHCIIOBBIX HAOOpPOB: cpeaHee apudMeTHUecKoe, Meouarda, HauOoJbIlee M HAUMEHbIEE 3HAUYCHUS.
Mepbl pacceuBaHus: pa3Max, OUCHEpCUs U CManoapmHuoe OmKIOHeHUe.
CrayvaiiHass ~ M3MEHYMBOCTh.  VI3MEHUMBOCTH  TpuU  U3MepeHUsX. Pewarowue  npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENIUUUHAX.
CayuaiiHble cOOBITHS
CrnyyaiiHble OnbITHI (IKCIIEPUMEHTBHI), JIEMEHTapHbIe cllydailHble cOObITHS (Mcxobl). BepodaTHocTu
aJeMEHTapHbIX COObITUH. COOBITUS B CIIy4alHBIX 3KCIEpUMEHTaX U OJaronpusTCTBYIOLIME
JJIeMEHTapHble CcOoObITUS. BeposTHOoCcTHM ciiydallHbIX COOBITUH. OMBITBI C PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMH COOBITUAMU. Kitaccmueckue BEpOSTHOCTHBIC OIBITHI C HCIOJIB30BAHUEM MOHET,
KyOUKOB. /Ipeocmasnenue cobvimuil ¢ nomowsro ouazpamm Jinepa. [lpomugononodicHvle cobvimus,
obvedunenue u nepeceuenue coovimuil. Ilpasuno cnoocenusi seposimuocment. Ciyuaiinwiii 86100p.
Ilpeocmasnenue skcnepumenma 6 6ude Oepesa. Hezasucumvie cobvimus. YmuooiceHue
geposimHocmel He3a8UCUMbLX coovimuti. IlocnedosamenbHule He3agucumble
ucnvimanus. IlpencraBienne o HE3aBUCUMBIX COOBITHSIX B KU3HHU.
Dnemenmul KOMOUHAMOPUKU
Ilpasuno ymnooicenus, nepecmanogxu, ¢haxmopuan uucia. Couemanus U HUCIO COYEMAHUL.
Dopmyna yucna covemanuti. Tpeyeonvuux Ilackana. Onvimel ¢ OOILUWUM YUCTOM PABHOBOIMONCHBIX
eMeHMapHbIX cobvimuil. Buluucienue eeposmuocmeli 8 onvlmax ¢ nNpuUMeHeHueMm KOMOUHAMOPHbBIX
@opmyn. Ucnvimanusa Bepuynnu. Ycnex u meyoaua. Beposmuocmu cobvimuii 8 cepuu UCNulmaHull
bepuynnu.
Crnyuaiinvie genudunbl
3HakomMcmeo co cayuatHblMu 8eIUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKDEMHBIX CIVYANHbIX GeIUYUH.
Pacnpeoenenue eepoamuocmeii. Mamemamuueckoe oorcudanue. Ceolicmea mamemamuyecKo2o
odrcudanus. I[lonamue o 3axone Oonvuiux uucen. Mzmepenue geposmuocmel. Ilpumenenue 3axoua
OONbWIUX YUCeNl 8 COYUONO2UU, CMPAXO8AHUU, 8 30PABOOXpAHEHUU, obecneueHuu 6e30nacHocmu
HaceleHUs 8 Ype38bluaAlHbIX CUMYAYUSIX.

7. UcTopusi MaTeMaTHKH

Bosnuxnogenue mamemamuxu kax Hayku, smanvl eé passumus. OcHOGHble pazoenvl MAmemMamuxu.
Buioarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.
beckoneunocmv mHoocecmea npocmuix uucen. Hucna u onunvl ompesrkos. Payuonanvuvie uucia.
Ilompebnocmy 6 uppayuonanvueix yuciax. Lllxonra Iugazopa
3apoorcoenue ancebpvl 6 neopax apugpmemuxu. An-Xopesmu. Podcoenue O6YK8eHHOU CUMBOTUKU.
1. @epma, @. Buem, P. /lexapm. Ucmopus onpoca o Haxoxcoenuu ¢hopmyn Kopuetl aneedpauyeckux
ypasHenuii cmenenell, bonvuiux yemuipéx. H. Tapmanws, /. Kapoano, HX. Abens, 3.1 anya.
llosasnenue memooa KoopouHam, No380JAIOUIE20 NEPEBOOUMb 2eoMempuiecKue 00beKmvl Ha A3bIK
aneeopwl. llossnenue epaguros ynxyuil. P. [lexapm, I1. @epma. [Ipumepsvl pasnuyHvlx KOOpOUHam.
3aoaua Jleonapoo Iuzanckozo (Qubonauuu) o kpoauxax, yucia Pubonauyu. 3aoauwa o wmaxmamHou
oocke. Cxooumocms 2eomempuyecKkoll npocpeccuu.
Hcmoxu meopuu eeposmuocmeii: cmpaxosoe oeno, aszapmmuvie uepvl. I[1. Pepma, b.Ilackane, A.
bepuynnu, A.H . Koamozopos.
Ponv poccuiickux yuénvix 6 pazsumuu mamemamuxu.: J1.Otinep. H.U.Jlobauesckuii, 11.J1. Yebviues,
C. Kosanesckas, A.H.Koamozopos.
Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuyeckux u HaABUSAYKUX HAYK,
paszsumue poccutickoeo ¢pnoma, A.H.Kpvinos. Kocmuueckas npoepamma u M. B.Kenowviuu.



AJITEBPA 7-9 kiaacchbl

OcHoBHOE XapaKkTepucTHKA OCHOBHBIX BU/10B MeTtanpeameTHbie yme-

cojiep:KaHHe 1o AesAITeIbHOCTH YYeHHKA (HAa YPOBHe HHUS U HABBIKH

TeMaM Y4eOHBIX J1eiicTBHIi)

1 2 3
7 Kaace
1. Aaredpanyeckue BbIpaKeHHs
bykBeHHbIE BbIpaKeHHsI | BBINOJIHATL  31eMeHTapHble  3HakoBo- | [loHumanme CYIIIHOCTH

(BBIp@)KEHHUS C IEPEMEHHBI- | CHMBOJIMYECKUE JICHCTBUSA: NPHUMEHSTH | alTOPUTMHYECKUX npen-

Mu). YncnoBoe 3HaYeHHE
OYKBEHHOTO BBIPA)KCHUSI.
JlomycTuMble 3HAYCHUS
nepemeHHbIX. [logcranoBka
BBIP2)KEHUIN BMECTO
MePEMEHHBIX.

[IpeobpazoBanue
OYKBEHHBIX BBIPOKCHHUN Ha
OCHOBE CBOWCTB
apumMeTHIecKux
nercTBuil. PaBeHCTBO
OYKBCHHBIX BBIPOKCHHUH.
ToxnecTBo

OykBbI 111 OOO3HAUCHHsS] YHCEN, IS
3armucH OOIUX YTBEPKICHUH; COCTABJIATH
OYKBCHHBIC BBIPOKCHUS I10 YCJIOBHSM,
3aJlaHHBIM  CJIOBECHO, PHUCYHKOM  HJIH
YepTe)KOM; MPeodpa3oBbIBATh alreOpau-
YeCKHe CYMMBI W TIPOU3BEACHUS (BBI-
NMOJIHATH TPHUBEJICHUE IMOJAO0OHBIX Cliarae-

MBIX, PACKpPBITHE CKOOOK, YIPOIICHHE
MIPOM3BEICHUN ).

BoruncasaTs YHCIIOBOC 3HAYCHHE
OYKBEHHOT'O  BBIPQKCHHUS;,  HAXOIHUTh

o0JacTh TOMYCTUMBIX 3HAUEHHUH IEepeMeH-
HBIX B BBIPQXKEHUU

MUCAaHUW U YMEHHE JCHCTBO-
BaTb B COOTBETICTBHH C
MIPEAJIOKEHHBIM AJITOPUTMOM.
IMonuMAaTh ¥ UCIOJIB30BATH
MaTeMaTUYECKHE CPEICTBA
HATJISITHOCTH (IMarpaMMbl,
TaOIMIIBI, CXEMBI H JIP.) JUTS
WJUTIOCTPAIINH, HHTEPIIPETa-
[[UU, apTyMEHTAIIIH.

2. YPaBHeHI/Iﬂ C OITHUM HECHU3BCCTHBIM

VYpaBHEHHE ¢ OHOU
nepemeHHou. Kopenn
ypaBHeHus. CBoMCTBa
YHCJIOBBIX PABEHCTB.
PaBHOCMIIBHOCTB ypaB-
HEHUIA.

JIuneitnoe YpaBHEHHUE.
Pemenne YPAaBHEHUH,
CBOJAILIMXCS K JINHEHHBIM.
Pemnrenuie TekCcTOBBIX 3a7a4
anreOpandeckuM crocooom

PacniozHaBaTth nuHENWHbBIE YPABHEHUS.
Pemare JiMHEHBIE ypaBHEHUS.

Pemath  TekcTOBbIE 3amaud  anreO-
pamyecKuM CIIOCOOOM: TEpPeXOAUTh OT
CIIOBECHOH  (POPMYIMPOBKH  yCIOBHS
3a/aul K anreOpanyeckod MOJenH MyTeM
COCTaBJICHUS ypaBHEHUS, pemath
COCTaBJICHHOE ypaBHEHHUC; WHTEp-
NMPeTHPOBATDH PE3YIIbTAT

Ymenue MIPUMEHSITh
WHIYKTUBHBIE U JICIYKTHUB-
HBIE CIOCOOBI PaCCYXACHUI,
BUJIETh PA3JIMYHbIE CTPATETUH
penieHus 3aay.
IlepBoHauyaibHbIE
Mpe/ICTaBICHUs] 00 UlIesX U O
METO/JaX MaTEeMaTHUKH Kak
YHUBEPCAIBHOM SI3bIKE HAYKH
u TEXHUKH, CpencTBe
MOJEIIUPOBAHUS SBJICHUN H
MIPOIIECCOB.

Bupersn MaTeMaTUYeCKYIO
3amauy B KOHTEKCTE
npoOJieMHON  cUTyalluul B
Ipyrux  AUCHUIUIMHAX, B
OKPY’KaIOIIEeH KU3HU.
CamocTosiTeJIbHO  CTaBUTH
e, BBIOUpaTh U CO37aBaTh

AJITOPUTMBI JIIsA PCIICHUA

y4eOHbIX ~ MaTeMaTU4YECKHUX

po0JieM.

3. O[[HO‘IJICHBI U MHOI'OYJI€HbI

CreneHb ¢ HaTypaJbHBIM ®opmMyIHMpOBaTh, 3aANIMCHIBATH B YMenne BBIJIBUTATh
MIOKAa3aTeNeM U €€ CBOIi- CHMBOJIMYECKOU (hopMe 1 00OCHOBBIBATh | TUTIOTE3bl  MPH  PEIICHUH
crBa. OIHOWIEHBI U MHOTO- | CBOMCTBA CTENEHHU C HATYPaJIbHBIM I10- yueOHbIX 3aJad, MOHHUMATh
yiieHsl. CTeneHn Ka3aTcJicM; IPUMEHATH CBOMCTBA CTENEHN HeO6X0)II/IMOCTI) nux
MHorowieHa. CioxxeHue, U1 IpeoOpa30BaHus BHIPAKEHUN U MIPOBEPKH.

BbIUUTAaHUE, YMHOKEHUE
MHOT04JIEHOB. POpMyIIBI
COKpAILEHHOI'O YMHOXke-
HUS: KBaIpaT CyMMBI U

BBIYMCIICHHI.

BbIOJHATH AEMCTBYS C MHOTOYJIEHAMM.
BeiBoauTh  GOpMYyNBI  COKpPAILLIEHHOTO
YMHOXEHUS, NPUMEHATH nx B

YMeHune caMoCTOSTENBHO

CTaBUTH LIEJIU, BBIOUPATh U
CO3/1aBaTh aJTOPUTMBI JIJIS
peneHus yueOHbIX




KBaJpaT pa3HOCTH.
®dopmyiia pa3HOCTH
kBaaparoB. [IpeoOpazoBa-
HUE 11eJI0TO BBIPAKEHUS B
MHOT'OYJICH.

MHorousieHsl ¢ OJHOU
nepemeHHo. Kopenb MHO-
rowieHa. KBaapartHblii
TPEXUJICH, pa3JIOKEHUE
KBaJpaTHOTO TPEXUIeHa Ha
MHOKUTEIIH

peoOpa3oBaHUSIX
BBIYUCIICHUSX.
PacnosHaBaTh KBaJpaTHBIM TpPEXWIIEH,
BBISICHSITH BO3MOXXHOCTH Pa3JIOKEHHUsSI Ha
MHOXKHUTEIH, NPEACTABJATH KBaJIPaTHBIN
TPEXWIEH B  BHJIE  HPOU3BEACHUS
JIMHEVUHBIX MHOKHUTENEH.

IMpumensiTh paznuyabie GOpPMEI
CaMOKOHTPOJIS TIPY BHITIOJTHCHUH
npeoOpazoBaHMi

BBIPAKECHUIN U

MaTEeMATHYECKUX TPOOIIEM.

Honnmarsb CYIIHOCTH
ANTOPUTMHYECKUX  TPEAINHU-
CaHU U YMEHHE JIECTBOBATh
B COOTBETCTBUU c
MPEI0KEHHBIM aJITOPUTMOM.

4. Pa3noxkeHHe MHOTOYJIEHOB HA MHOKHTEIH

Paznoxenue MHOTOYICHA
Ha MHOKUTEJIH: BHIHECEHUE
00111eT0 MHOKUTEIS 3a
CKOOKH, IpYyIITUPOBKa,
npuMeHeHHe HopMyIT
COKPAIIICHHOT'O
YMHOYKEHHUSI.

BBINOHATH pa3iioKeHUE MHOTOYJICHOB
Ha MHOKUTEIIH.

PacnosHaBarh KBaJpaTHBIM TpPEXWIIEH,
BBISICHATH BO3MOJKHOCTb PAa3JIOKCHHSA Ha
MHO>KUTEIH, MPEACTABIATH KBaJpaTHbII
TPEXwWIEH B  BHJE  IPOU3BEIACHUS
JIMHEHHBIX MHOXKHUTEIIEH.

IIpuMmensTh pa3nuyHbie GOPMBI
CaMOKOHTPOJIS IIPU BBIIIOJIHEHUN
npeoOpazoBaHM

Ymenue BBIJIBUTaTh
TUIOTE3bl  IpPU  PEIIeHUU
y4eOHBIX 3a/a4, I[OHUMATH
HE00XOIMMOCTD 170'¢
MIPOBEPKHU.

YMeHue caMOCTOATENIBHO
CTaBUTh 1I€JIU, BBIOUPATH U
C03/71aBaTh aJITOPUTMBI JJIs1
pelieHus yueOHbIX
MaTeMaTHYECKUX MpodIIeM.
Honumarsb CYIIIHOCTH
ANrOPUTMUYECKUX  IPEAINHu-
CaHU U YMEHHE JIEHCTBOBAThH
B COOTBETCTBUHU c
MPEIJIOKEHHBIM aJITOPUTMOM.

5. Auredpaunyeckue Apodu

Anrebpanyeckas 1po0Ob.
OcHOBHOE CBOMCTBO ayreo-
panueckoi aApoOu.
Cokpaienue apooei.
Crnosxenue, BBIYUTaHUE,
YMHOXEHUE, JICIICHNE
anreOpandyeckux Apooei.
CreneHs ¢ 1EJIBIM
IOKa3aTeJIeM U €€ CBOM-
CTBa.

PanmonanbHbIe
BBIpXEHHS U UX Mpeodpa-
30BaHus. JloKka3aTenbCTBO
TOXJIECTB

@opMyJIMPOBATh OCHOBHOE CBOMCTBO
anredpanveckoi Apodu U MPUMEHSITh €ro
11 ipeoOpa3oBaHus IpoOei.
BbInogHATL  JEHCTBUSA  C
YECKUMU JAPOOSMHU.

anreOpau-

HpeHCTaBJ'IHTI) [ECJIOC BBIPAXXCHUC B BUC
MHOT'O4JICHA, ,Z[pO6HO€ — B BUIC
OTHOIICHHUA MHOI'OYJICHOB, JOKa3bIBaTb
TOXKACCTBA.

DopMyJIHPOBATH ONPEICICHUE CTENEHHU C
LEeJIBIM MOKa3aTelIeM.

DopMyJIMPOBATH, 3ANUCHIBATDH B
CUMBOIIMYECKON (popMe U HILTI0-
CTPUPOBATH IPUMEPAMHU CBOMCTBA
CTEIIEHU C LEJIBIM NIOKA3aTeNIeM; PUMe-
HAITH CBOMCTBA CTEINEHU sl peoOpa3oBa-
HUS BBIPQXKEHUN U BBIYUCIICHUIN

Ymenue MIPUMEHSTh
WHIYKTUBHBIE W JIC€IYKTHB-
HBIE CIOCOOBI PaCCYXIACHU,
BUJIETh PA3JIMYHBIE CTPATErUU
peLIeHus 3a1a4.

Honnmarsn CYILIHOCTH
AITOPUTMUYECKUX  TIPEATIU-
CaHWIl U yMEHUE JIENCTBOBATh
B COOTBETCTBUU c
MPEJI0KEHHBIM aJITOPUTMOM;

6. Jluneiinas ¢pyHkuus u eé rpadpuk

3aBHCHMOCTD MCKIY

BEITMYNHAMH.
IIpencrasnenune
3aBUCUMOCTEN MEXKIY
BEJIMYMHAMU B BUJIE
dbopmyn. Beruucnenus 1o
bopmynam.

[TonsiTne byHKIINHA.

OO6nacte omnpeneneHus U

CocTaBasaTb (GOpMYyNbI, BBIpaXKaroIue
3aBHCUMOCTH MEXTY BEJIMYMHAMH,
BBIYHMCJATH 110 popMyIiam.

BeruucasTe 3HAYCHUS byHKIMH,
3aJaHHbIX  QopMmynamu  (Ipu  HEOO-
XOJJMMOCTH HCHOJb30BaTh KaJbKYJISATOD);
COCTABJIATH TaOJINIBI 3HAUEHUH QYHKIUI.
Crpouthb 1o ToukaMm Tpaduku (QyHKIIHH.

OnuceiBaTh CBOIiCTBa (QYHKIMH Ha

Ymenne BHUETH
MaTeMaTUYeCKyl0 3a1ady B
KOHTEKCTE poOIeMHOM

CUTyallun B JIPpyrUX JUC-

LUIUTMHAX, B OKpY’KaoIlleu
JKU3HH.

YmMmenne BBIJIBUTATh
TUNIOTE3bl  TIPH  PEIICHUH
yueOHBIX 3a/lay, TOHHMATH




MHOXECTBO 3HAYEHUI
¢byakmuu. CriocoObl  3aja-
Hus  ¢yskuuu.  [padux
¢bynkaun. CoiictBa (hyHK-
MK, UX OTOOpakeHHWe Ha
rpaduke: BO3pacTaHUE H
yObIBaHuEe (DYHKIMH, HYIU
¢byHKIIUY, COXpaHEHHe
3HakKa. YTeHne U mOCTpoe-
HUe rpaguKoB QyHKITHI.
[Tpumepsl rpaduKoB
3aBHUCHUMOCTEH, OTpakaro-
[IUX pealibHbIE TPOIIECCHI.
OYHKIMH, ONUCHIBAIOLINE
IpsMYyI0 ¥ OOpaTHyIO Mpo-
MOPLUHOHANIbHBIE 3aBUCHUMO-
CTH, X Tpa(UKH.
Jluneiinas Gynkmus, ee
rpaduk 1 cBOMCTBA.

I'paduk pynkumn
y = |x|

OCHOBeE €€ IrpauuecKoro NpeaCcTaBICHHUS.
MoaeaupoBaTh pealbHbIE 3aBUCHMOCTH
dopmynamu U rpadpuxkamu. Uwnrarh
rpaduKy pearbHBIX 3aBUCHMOCTEH.
Hcnoan3oBath (yHKIMOHATBHYIO
CHMBOJIMKY [UIS 3allUCH Pa3HOOOpPa3HBIX
(aKTOB, CBA3aHHBIX C pacCMaTPUBAEMBIMU
GyHKIMSIMH, o0oramias ONbIT BHIIOTHEHHS

3HAKOBO-CUMBOJIHNYECCKUX JIeHCTBUI.
CrpouTh peuyeBblE  KOHCTPYKLIHMH  C
HCII0JIb30BAaHNUEM byHKUIMOHATBHON
TEPMHUHOJIOTUH.

Hcnoab3oBaTh KOMIIBIOTEPHBIE

MPOrpaMMbl JJI1 TOCTPOEHUs: rpaduKoB
(GyHKUIMH, A7 UCCIENOBaHUS TTOJOKEHUS
Ha KOOPJAMHATHOM IUIOCKOCTH TIpadUKoOB
(GyHKIMH B 3aBHUCUMOCTH OT 3HA4YEHUI
KO2(pPHUITMEHTOB, BXOAAIMINX B HOPMYITY.
PacnozHaBaTh BH/IbI N3y4aeMbIX
¢bynkuii. [loka3pIBaTh CXeMaTHUECKU
I10JIO)KEHHUE HAa KOOPAMHATHOM MJIOCKOCTH
rpaduKoB U3y4aembIX (PYHKIIHIA B 3aBU-
CHUMOCTH OT 3Ha4eHUH K03 (HULIMEHTOB,
BXOJALIUX B (hOPMYIIBI.

Ctpoutsh rpaduKki U3y4aeMbIX (YHKIUH;
ONMHUCBIBATH UX CBOICTBa

HE00X0IUMOCTh ux
IIPOBEPKH.
Ymenue IIPUMEHSATH

WHIYKTHBHBIC M JCTYKTHB-
HBIE CIIOCOOBI PACCYKACHUH,
BUJICTh PA3JIMYHbIC CTPATCTHU
peuieHus 3a1ay;

YMeHune caMoCTOSTENBHO
CTaBUTH 1IeJIU, BBIOUPATH U
CO3/aBaTh aJTOPUTMBI JIJIs
perieHus: yueOHbIX
MaTEeMATHYECKUX TPOOIIEM.
Ymenue BUJIETh
MaTEeMaTHUYECKYI0 3a7ady B
KOHTEKCTE po0OIeMHOI
CUTyallud B JpPYTUX JIHC-
IUIUIMHAX, B OKpY’Karolen
JKU3HU.

CamocTosiTe/IbHO CTaBUThH
1eJTH, BEIOUPATh U CO3/1aBaTh
AJITOPUTMBI JJI PEIICHUs
Y4eOHBIX MAaTEMAaTHICCKUX
poOJeM.

IliianupoBarhb u
OCYIIECTBIIATD JESATEIbHOCTD,
HaIpPAaBICHHYIO HA PEIICHUE
3aJ1a4 UCCIIe0BATENbCKOTO
Xapakrepa.

7.

Cucremsl ABYX ypaBHeHnif[ C ABYMSI HCEU3BECCTHBIMU

YpaBHeHue c
IIEPEMEHHBIMH.
ypaBHEHHE c JBYyMSI
nepeMeHHbIMU.  [Tpumepsl
peuieHuss  ypaBHEHHH B
LEJIBIX YUCIIAX.

Cucrema  ypaBHEHMH C
IBYMs IIEPEMEHHBIMHU.
PaBHOCHIIBHOCTE ~ cHCTEM
ypaBHeHui. Cucrema IByX
JIMHEWHBIX ypPaBHEHHHN C
IBYMs IIEPEMEHHBIMY;
pelIeHne MOJACTaHOBKOM H
CIIOJKCHUEM. Pemenne
TEKCTOBBIX 3a1a4
anredpanvIecKuM crio-
cobom.

JlexapToBbl KOOPAMHATHI Ha
wiockoctu.  ['padpuueckas
WHTEpIIpeTalysl ypaBHEHUS
C IByMs IEPEMEHHBIMH.
I'pacdux JIMHENHOTO
yYpaBHEHUs c IBYMsI
IIEPEMEHHBIMU, YTJI0OBOH
KodhduueHT MPSIMOM;
YCJIOBHE  IAPAJUIEIBHOCTH

IBYMS
JInnerinoe

Onpenensith, SBISETCA JIM Mapa YUCEl
pELIEHUEM [JaHHOTO YpPaBHEHUS C JBYMs
[IEPEMEHHBIMH; NPHUBOAUTH MPUMEPHI pe-
LUIEHWsI ypaBHEHMH C JByMs Iiepe-
MEHHBIMH.

Pemarns 3a/1a4y, anreOpandeckoi
MOJIETIBIO KOTOPBIX SIBJISIETCS YpaBHEHHUE C
JIBYMsI TIEPEMEHHBIMHM; HAXOAMTb IIEJIbIE
pelieHus nmyreM nepedopa.

Pemrate cucremsl JBYyX YpaBHEHUH C
JIByMsI NIEpEMEHHBIMH, yKa3aHHbIE B
COJIEP/KAaHUU.

Pemath,  TekcToBble  3amaud  anred-
pandeckuM CcrnocoOoM: MepexoAuTb OT
CIIOBECHOM  (OPMYJIHMPOBKH  YCJIOBUS
3a/1a4d K anreOpandeckod MOJENIH ITyTeM
COCTaBJICHUS CUCTEMBI YPaBHEHUI;
pemaTh COCTaBJICHHYIO CHCTEMY ypaBHe-
HUI; THTEPIIPETUPOBATh PE3YJIBTAT.
Crpoutsb rpaduky ypaBHEHUH C IBYMs
IIEPEMEHHBIMH.

KoncTpyupoBaTh SKBUBaJICHTHBIE
peueBbI€ BBICKa3bIBaHUS C
HCIOJIb30BaHUEM aJIreOpandecKkoro u
TrE€OMETPUUYECKOTO SI3BIKOB.

Pemate 1 mcciaenoBaTh ypaBHEHUS W

Hcnoan3oBarb

(G yHKIIMOHATBHO-
rpadudeckue MpeCcTaBICHUS
JUTSt pereHus u
HCCJIEIOBAHNS YPABHEHUU H
CUCTEM.

IHonumarse cyniHocTH
ANTOPUTMHUYECKUX MPEIITN-
CaHWI U yMEHUE JICVICTBOBATh
B COOTBETCTBUH C
MIPEIJIOKEHHBIM aJITOPUTMOM.

Hcnoan3oBarh
MaTeMaTU4YeCcKHe  CpeJICTBA
HarJSIAHOCTA  TpaduKu  JJis
HWHTEpIpeTalu, apry-
MEHTAIlAH.




IIPSIMBIX.

CHUCTEMBI yYpaBHEHUN Ha  OCHOBE
(hyHKIIMOHATBHO-Tpa)UIECKUX
NIPEACTABICHUN YPaBHEHUU

8. DyeMeHTHI KOMOMHATOPUKHU

Pemenune
KOMOWHATOPHBIX 3a7a4
nepebopoM BapuaHTOB.
KomOunaTopHoe mpaBuiio
yMHOXeHus. [lepecraHOBKH
u paxTopHuan

BoinoaHaTs 1mepebop BcexX BO3MOXKHBIX | [IoHMMaTh W HCIIONB30BATh
BapUAHTOB ISl MepecdyeTa OOBEKTOB WM | MATEMAaTHYECKUE  CPEACTBA
KOMOMHAITHI. HATJSITHOCTH  CXEMBI IS
IIpumeHATH TMPaBUIO KOMOMHATOPHOTO | MILTIOCTPAIIHH,

YMHOXXEHUSI JUIA pEIICHUs 3aJad Ha | HHTEpPIpETalnuu
HaXOXJCHUE 4YHClia OOBEKTOB WM KOM-
OMHAIMil (JUaroHalM MHOTOYTOJIEHUKA,
PYKOIIOXKATHSI, YHUCIO KOJOB, IIH(POB,
MapoJiei U T. 1. ).

Pacno3HaBaTth 3ajauu Ha OIpeaelicHUE
Ypciaa  MEePECTAHOBOK W BBINOJHATH
COOTBETCTBYIOIINE BHIUUCIICHHUS.

Pemats,  337auyn  Ha  BBIYHCIICHUE
BEPOSTHOCTH C TPUMECHCHHEM  KOM-
OMHATOPUKH

9. IloBTopeHnue. Pemenne 3agay

8 kiaacc

1. HepaBencrBa

YucnoBble HEPABEHCTBA U
UX CBOMCTBA.

HepaBenctBo ¢ onHoM
nepemMeHHon.  PaBHOCHIIB-
HOCTb HEPABEHCTB.
JIuneliHble HEpaBEHCTBA C
OJTHOM IIEPEMEHHOM.
CnoxxeHue M YMHOMKEHUE
HEPABEHCTB. Cucremsl
HEPaBEHCTB c OJIHUM
HEU3BECTHBIM.  YHCIIOBBIE
MIPOMEXKYTKH.

®opMyJIMPOBATH CBOMCTBA YUCIOBBIX
HEPABEHCTB, MJVIIOCTPUPOBATH UX HA
KOOPAMHATHOU MPSMOH, 10KA3BIBATH
anredpanvecKk; MPUMEHATh CBOMCTBA
HEPaABEHCTB IIpU PEIICHUH 3a/a4.
Pacno3sHaBaTh JTMHEIHBIE HEPABEHCTBA.
PemaTp nuHelHbIE HEPABEHCTBA, CUCTEMBI
JIMHEHHBIX HEPABEHCTB.

Pemath HepaBeHCTBA Ha OCHOBE rpaduye-
CKHMX MPEACTaBICHUM

IMonuMaTsp cymHoCcTH
AITOPUTMHUYECKUX TPE/IITH-
CaHUU U yMEHUE JCNCTBOBATh
B COOTBETCTBHUH C
MIPEAJIOKEHHBIM aJITOPUTMOM.
Hcnoas3oBaTh
MaTeMaTHYECKHE CPEICTBA
HarJSIIHOCTU TPAaQUKH JIs
WHTEPIIPETALNH, APTy-
MEHTAIUH.

2. Ilpubanxénnpie Bpruucienus (/4y)

[TpubnmxenHoe
3HAQUYEHHE BEJIMYUHBI,
TOYHOCTh MPUOTHKCHHUS.
Pa3mepsl 06beKTOB
OKpY>Karomiero Mupa (0T
3J€MEHTAPHBIX YACTHUIL JI0
Bcenennoit), 1MTensHOCTH
MIPOLIECCOB B OKPYKAIOLEM
Mupe. Beiienenue
MHOUTENS — creneHu 10
B 3allMCH YHCIIA.

[Ipukuaka u oleHka
pe3yJIbTaTOB BEIYMCIIEHUN

Haxoaurs, aHAJIU3UPOBATD, co- | YMeHue BUIETh MaTeMaTHye-
NOCTABJSATh YHCIOBbIE XAPAaKTEPUCTUKHU | CKYIO 3a/Jadyy B KOHTEKCTE
00BEKTOB OKPY>KAIOILIEro MUPA. npoOJEMHON  CHUTyallud B

Hcnoab3oBars 3aIUCh yucen B | APYIMX  JUCLUIUIMHAX, B
CTaHJIAPTHOM  BHJE Ui  BBIPAXKEHHS | OKPYKAIOUIEH KU3HMU.
pa3mMepoB 00BEKTOB, JUIMTEIIBHOCTH | BBINOJIHATH BBIUNCICHUS C
IIPOLIECCOB B OKPYKAIOIIEM MHUpE. peanbHBIMU TaHHBIMU.
CpaBHuUBaTh uKcia W BEJIUYMHBI,
3allMCAaHHBIE C MCIOJb30BAHUEM CTEIICHU

10.
Hcnonb3oBath pasHble (QOpMBI 3amucu
PUOIHKEHHBIX 3HAYEHUH; JIeNnaTh

BBIBOJIBI O TOYHOCTU MPHUOIMKEHUS IO 3a-
MUCH NMTPUOTMKEHHOTO 3HAYCHHUSL.
BBINOJHATH BBIYUCIIEHUS C pEaIbHBIMU
JAHHBIMU.

BBINOTHATH IPUKHIKY U OLIEHKY
pe3yabTaTOB BBIUYUCICHUN

3. KBagparHble KOpHH

[TonsaTHs KBagpaTHOTO
KOpHS, apu(pMeTHYEeCKOro

JlokaspIBaTh CBOKMCTBA apu()METHYECKMX | YMeHMe  IUIAaHUPOBaTh U
KBa/IPAaTHBIX KOPDHEN, NMPUMEHATh X JJIA | OCYIIECTBIATh JACSITEIHHOCTD,




KBaJPaTHOT'O KOPHS.
[TonsaTne
HPpaloOHaIbHOM
HppaunoHaibHOCTh

upcnav2 W HecomsMme-
PUMOCTH CTOPOHBI u
JIHMaroHaIn KBaJipara.
JlecsiTuuHbIe TTPUOTUKCHUS
HWppalMOHATIbHBIX YUCE.
MHOXECTBO
JIENCTBUTEIIBHBIX
MPEJCTABICHUE
JIEHCTBUTEIIPHBIX YHCEN B
BUJIE OECKOHEUYHBIX
JIECATHIHBIX Ipo0eii.
CpaBHenue JIeHCTBU-
TEIBHBIX YHCE.

YpaBHeHue BUaa x’=a.
CBoiicTBa apuPMETHIECKUX
KBaJPaTHBIX KOPHEN: KO-
PEHb U3 MPOU3BEICHHUS,
YacTHOI'O, CTCIICHU,

00

YUCJIC.

YHUCel;

TOXKJIECTBA, (\/5)2 =a, rae
a= 0,

Va? = |a| Tlpumenenue
CBOMCTB apU(PMETUUECKUX
KBaJIPaTHLIX KOPHEMN ISt
npeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHHMI M BBIYUCIIE-
HUN

peoOpa30BaHUs BRIPAKEHUH.
DopMyJIMPOBATH onpeaeeHue
KBaJpaTHOro KopHad u3 uucina. MHe-
NnoJib30BaTh rpaduk QPyHKIUU ) = X st
HaXO0X/ICHUS KBaJIpaTHBIX KOpHEH.
BbluncasaTe TOYHBIE W MPHUOIMKEHHBIE
3HAUEHUS  KOpHEHM, HCHoib3ys  IpH
HEO0OXOIMMOCTH KaJIbKYJIATOP; MPOBOJIUTH
OLICHKY KBaJIpaTHBIX KOPHEH.

Haxoauth fecaTuYHbIE NPUOIMKEHUS
paloOHaIbHBIX U UPPALMOHATIBLHBIX YHCET;
CPAaBHMBATh U YNOPSA0YMBATh JCHCTBU-
TEJbHbIE YNCIIA.

OnucpIBaTh MHOXKECTBO JIEHCTBUTEIIBHBIX
YHUCEl.

Boruncasarsb 3HAYCHUSA BBIPAXKCHMUIA,
coJiepKaImnx KBaJpaTHbHIC KOpHU;
BbIpaXKaTh TepeMeHHbIe H3
TEOMETPHUYECKUX U (PU3UIECKUX (HOPMYIL.
HccnenoBary ypaBHeHHE BHIA X~ = a;
HaxOJUTh TOYHBIE H MPUOTMIKCHHBIC
KOpHU TIPH

a>0

HaIpaBJIECHHYI0 Ha pEIICHHE
3aJa4  UCCIIEJ0BATEIhCKOTO
XapaxkTep.

YMeHHe MOHUMATh U UCTIONb-
30BaTh MaTeMaTU4ecKue
CpelcTBa HaryagHocTU (rpa-
buKH, TUarpaMMsbl, TaOJHIIb,
CXeMbl U JAp.) AIi  WI-
JIOCTpAllMU, WHTEPIpETAIUH,
apryMeHTaIuu.

4. KBajgpaTHble ypaBHeHHUSI

YpaBHEHUE € OHOU

IIEPEMEHHOM.

KBanpatHoe  ypaBHEHHE.
Henosnubie KBaJpaTHBIC
YpaBHEHUS. dopmyiia
KOpHEM KBAJIPaTHOTO
YpaBHEHUS. Teopema
Buera. Pemenne ypaBHe-
HUH, CBOISALINXCS K
KBaJpaTHBIM.  bukBanapar-
HOE YpaBHEHHE.

[Ipumepsr peleHus
YpaBHEHUH  TpeTbed U
YETBEPTOU CTENEHU

pa3NoKEHUEM Ha MHOXKHU-
TENH.

Pemenne npo6HO-
palMOHAIBHBIX YPaBHEHUN.
Pemennie TekcTOBBIX 33124
anredpanvyeckuM crnocooom

Pacno3snaBaTh KBaJpaTHbIE YypaBHEHMS,
Lenble ¥ IpoOHbIE YpPaBHEHUS.

PemaTh KBaJpaTHbIE ypaBHEHHUS, a TaKKe
YpaBHEHHsI, CBOASAIIMECS K HHUM; pelaTh
JIpoOHO-pallMOHATIBbHBIC YPABHEHUS.
HccaenoBarh KBaJIpaTHBIC YPaBHEHHUS TIO
JUCKPUMHUHAHTY U K03 uImeHTam.
Pemats  TeKkcTOBBIE  3amaun  anred-
panyecKuM CrocoOOM: NepeXxOoAUTh OT
CIIOBECHOW  (DOPMYJIMPOBKH  YCIOBHS
3aaun K anredpandeckoil Mojaenu myrem

COCTaBJICHHUSI YpaBHEHUS; pemarhb
COCTaBJIEHHOE YPaBHEHUE; HUHTep-
NPeTHPOBATH PE3yNbTaT

Ymenue IIPUMEHSATH
WHAYKTUBHbIE U JEIyKTUB-
HbIE CIOCOOBI PACCYXKACHUH,
BUJIETh Pa3JIMYHbIE CTPATETUU
peleHns 3a1ad.
IlepBonauajbHbIe
npeacTaBiIeHus 00 uaesax U o
METOJIaX MAaTeMaTHKU Kak
YHHUBEPCAJIBHOM S3BIKE HAYKU
" TEXHUKH, CpelCcTBE
MOJIEJIMPOBAHUsl SIBICHUM U
IIPOLIECCOB.

Bunern MaTEMaTHYECKYIO
3ajauy B KOHTEKCTE
npoOJeMHON  cUTyalluud B
Ipyrux  JUCHMIUIMHAX, B
OKpYXKaroIlen KU3HU.
CamocTOosITeJIbHO  CTaBUTH
1IeJIM, BBIOMpATh U CO3/1aBaTh

AJITOPUTMBI JIIA pemiCHuA
y4eOHBIX ~ MaTEeMaTUYECKUX
po0JieM.

5. Ksaaparuunas ¢pyHkuus

Ilonsarune

KBaJpaTUYHOMN ‘ Bpruucaars

3HAYECHUS byHKIHMH,

YMeHHne caMOCTOSTEIbLHO




GbyHKIMN. Ob6nactp
OIIPEETICHUSI M MHOXKECTBO
3HayeHudd Qynkiun. Cro-

coObl 3amaHus  (DYHKIHH.
I'padux byHKINH.
CpoiictBa  (yHKIMH, HX

oTOOpakeHHe Ha rpaduke:
BO3pacTaHhe W YyObIBaHHE
¢byHkuuu, Hymu (QYHKIWH,
coXpaHeHHe 3Haka. UreHue
U TIOCTpOCHHE TpaduKoB
byHKIHA.

KBagpatuunas GpyHkius, ee
rpaduK U CBOKMCTBA.

3aJaHHbIX  QopMmynamu  (IpU  HEOO-
XOJMMOCTH HCHOJb30BAaTh KaJIbKYJISATOD);
COCTABJATH TAOJINIBI 3HAYCHUH QYHKITUI.
Crtpouthb 1o To4YkaM Tpaduku (QyHKITUH.
OnuceiBaTh  CBOIiCTBa (QYHKIMH Ha
OCHOBE €€ rpauuecKoro NpeCTaBICHHUS.
MoneaupoBaTh peajbHbIE 3aBHCUMOCTH
dbopmynamu  u  rpadpukamu. Yurarth
rpaduKu pealbHbIX 3aBUCUMOCTEH.
Hcnoan3oBarth (YHKIIMOHATIBHYIO
CUMBOJIUKY JUIS 3alHCH Pa3HOOOPA3HBIX
(aKTOB, CBA3aHHBIX C pPacCMaTPUBAEMBIMHU
(GYHKIUSAMH, 000TaIas ONbIT BHIMOTHCHUS

3HAKOBO-CHMBOJIMYSCKHX JIEHCTBHI.
Ctpouthb peyeBble  KOHCTPYKIHUU C
HCIIOIb30BaHUEM (GYHKIIMOHATBHOM
TEPMUHOJIOTHH.

Hcnoap3oBaTh KOMITBIOTEPHBIC

MporpamMMbl JIIsl TIOCTPOCHHS TpaduKoB
GyHKIUH, A7 UCCIeIOBAHUS TMOJIOKEHUS
Ha KOOPJMHATHOM IUIOCKOCTH TIpaduKoB
(GyHKIIMH B 3aBUCUMOCTH OT 3HAYECHUU
KOX(PHUIHMEHTOB, BXOASIINX B (OPMYITY.
Pacno3HaBaTh BHJIbI H3y4aeMbIX
¢ynkuuii. [Toka3pIBaTh CXeMaTHYECKU
MOJIOKEHHE HA KOOPAUHATHOM MJIOCKOCTH
rpaduKOB H3ydaeMbIX (PYHKIIHIA B 3aBH-
CUMOCTH OT 3HaYeHUI K03 (PUIIHEHTOB,
BXOJISAIIUX B (hOPMYITEL.

Ctpoutsb rpaduku n3ydaeMbix QyHKINH;
ONMCHIBATh UX CBOICTBA

CTaBUTH IIeTTH, BEIOUPATH U
co3/aBaTh aJTOPUTMBI JIJIs
peleHus yueOHbIX
MaTeMaTUYeCKUX MPoOIIeM.
YmMmenue BUJETH
MaTeMaTHYeCKyl0 3agady B
KOHTEKCTE pOoOIIeMHOM
CUTyallud B JpYTUX JHC-
LUIUIMHAX, B OKpYXKarouen
KU3HU.

CamocTosITe/IbHO CTaBUTh
1[eJI1, BEIOUpATh U CO371aBaTh
QJITOPUTMBI JJISL PEIICHUS
y4eOHBIX MAaTEeMAaTUYECKUX
npooiem.

IlnanupoBaTh u
OCYIIECTBIISATh ACSITEIHLHOCTD,
HAIPAaBIICHHYIO HA pelleHne
3aJ1a4 UCCIIEeI0BATEIIBCKOTO
Xapakrtepa.

6. KBaaparHbie HepaBeHCTBA

YucnoBsle HEPaBEHCTBA U
UX CBOMCTBA.

HepaBenctBo ¢ ogHoOM
nepeMeHHon.  PaBHocuIib-
HOCTb HEpPABEHCTB.

KBa,Z[paTHBIe HCPaBCHCTBA.

DopMyJIMPOBATH CBOKCTBA YMCIOBBIX
HEPABEHCTB, HJVIIOCTPUPOBATH UX HA
KOOPJMHATHOW MPSIMO, 10Ka3bIBATH
anredpanveckyl; NPUMEHSITh CBOWCTBA
HEpPABEHCTB MPH PEIICHUU 3a/1a4.
PacnozHaBaTh KBaJgpaTHbIE HEPABEHCTBA.
PemaThb KBajipaTHbIC HEPABEHCTBA HA
OCHOBE TpauYecKuX MpeICTaBICHHUMA

[MonnmaTh CymHoCTH
AITOPUTMHUYECKUX MPEIIIHN-
CaHWI U yMEHUE JICVICTBOBATh
B COOTBETCTBHH C
MPEJI0KEHHBIM aITOPUTMOM.
HUcnoab3oBars
MaTeMaTU4YECKUEe CPEACTBA
HATJISITHOCTU TpaduKH ISt
WHTEpHpETaUu, apry-
MEHTalUH.

7. TloBTOpeHue

9 kjaacc

1. TloBTopeHue kypca ajaredopsnl 8 kiaacca

2. CremneHb ¢ pallMOHAJbHBIM MOKa3aTeJIeM

PanmmonanpHOE dYHCIIO Kak
OTHOIIICHUE  m/n, TAC m
[ejaoe Yhclio, a n
HaTypaJlbHOE YHCIIO.
CreneHs ¢ LEeIBIM
nokasateneM. KBagparHsiii
KOpeHb u3 uncina. Kopenb
TPEThEN CTEIICHU.

OnucpIBaTh MHOXKECTBO LIEJIBIX YUCE,
MHOECTBO PAallMOHAJILHBIX YUCEI,
COOTHOUIEHUE MEXKITY ITUMU MHOXKECT-
BaMH.

CpaBHuUBaTH 51 YIOpPS104YMBATh
paloHaIbHBIE 4ucia, BBIIIOJIHATH
BBIYMCIICHHS C PALMOHAJIBHBIMUA YHCIIAMH,
BBIYMC/IATh 3HAYECHUS CTEIICHEH C LIEIIbIM
ITOKA3aTEeJIEM.

YMeHnue HaxoAuTh B pasziny-
HBIX HMCTOYHHMKAX WH(pOpMa-
U0, HEOOXOAUMYIO ISl pe-
LIEHUsI MAaTEMATUYECKUX MPO-
OyleM, TIPENCTaBISITH €€ B
MOHATHON (hopMe, TPUHUMATH
pelieHne B YCIOBHSIX He-
MOJHOH U M30BITOYHOM,
TOYHOM M  BEPOATHOCTHOM




@opMyIHMpOBATh  OINpENeIeHUEe KOPHS
TpeTbel CTENEHU; HAXOAWUTh 3HAYCHUS
KyOHW4ecKHx KOpHEH, mpu HeoOXOAUMOCTH
UCTIONB3YS, KABKYIISATOP.

IIpuBoauTH TpUMEpPH HPPALUOHATBHBIX
qHCcell; Pacno3HaBaTh PAIMOHAJBHBIE U
UppalroHaIbHbIE YHUCIA; HM300pakaTh
YHCIIa TOYKaMH KOOPJIMHATHOM MPSIMOH.

uHpOpMaLnu.

3. Crenennasi pyHK1us

[TonsiTue CTEIIEHHOM
byHKIHIH. O6nacth
OnpeJIeJICHUsI © MHOECTBO
3HaueHnit QyHkuu. Cro-

coObl 3amaHus (YHKIHU.
I'paduxk byHKIINH.
CpoiictBa ¢QyHKIMH, HX

oToOpakeHne Ha Tpaduke:
BO3pacTaHue M YyObIBaHHE
byHKIUY, HyIH (QYHKIHH,
COXpaHEHue 3Haka. YteHue
U TOCTpoeHue rpaduxos
GyHKIHH.

ITpumepsr rpaduKoB
3aBUCUMOCTEH,  OTpakaro-
IIMX peaJIbHbIE IPOLIECCHI.
@yHKIMH, ONHCHIBAIOIINE
npsIMyI0 ¥ 00paTHYIO Tpo-
MOPIMOHAJIbHBIE 3aBUCUMO-
CTH, X Tpa(uKH.

CrenieHHbIE  (QYHKIUH  C
HATYpaJIbHBIMH  ITOKa3aTe-
nsMu 2 B 3, UX rpaduKe U
CBOMCTBA. I'padpuxu
byHKIUH

y=n~x y=7 y=

Y

BeryucasrTe 3HAYCHUS byHKINH,
3aaHHbIX  dopmynamu  (Ipu HEOO-
XOJJUMOCTH HCHOJIb30BaTh KAIBKYISITOD);
COCTABJISITH TAOJIUIIBI 3HAYCHUH (DYHKITHI.
Crpouth 1o TOYKaM Tpaduku (yHKIUH.
OnucpiBaTh CBOWCTBAa  (PYHKIIMM  Ha
OCHOBE €€ rpauuecKoro NpeaCcTaBICHHUS.
MopenupoBaTh peajgbHble 3aBUCHMOCTH
dopmynmamu  u  rpadpukamu. Ywurarhb
rpaduKu peanbHBIX 3aBUCIMOCTEH.
HUcnoan3oBarb (YHKITMOHATIEHYIO
CUMBOJIMKY JUISl 3alMCH Pa3sHOOOpPa3HbBIX
(hakTOB, CBSI3aHHBIX C PacCMaTPHBACMBIMHU
GbyHKIMAMHU, 000Tramias ONbIT BBIMOJTHEHUS

3HAKOBO-CUMBOJINYECCKUX JICHCTBHI.
Ctpouth peueBble  KOHCTPYKUUHU C
HCIIOJIb30BaHUEM (yHKIIMOHATILHOM
TEPMUHOJIOTHH.

Hcnoan3oBaTh KOMIIBIOTEPHBIC

MpOrpaMMbl JJIl TOCTPOEHUs: rpadukoB
GyHKUMH, A7 UCCIeNOBaHMS MOJI0KEHUS
Ha KOOPAMHATHOH IUIOCKOCTH TpaduKOB
GyHKIMH B 3aBUCUMOCTH OT 3HAYECHUU
K03 (HULIMEHTOB, BXOAAIIUX B pOpMyIy.
PacnozHaBaTh BUJIbI H3y4acMbIX
¢ysakuii. [lokaspIBaTh cCXeMaTHUECKU
II0JIOKEHHE HAa KOOPAMHATHOM MJIOCKOCTH
rpaduKoB U3y4aeMbIX (QYHKIIHH B 3aBU-
CHUMOCTH OT 3Ha4eHUH K03()(HULIMEHTOB,
BXOJAIIUX B (POPMYIIBI.

Crpontsb rpaguky U3y4aeMbIX QYHKIUH;
ONUCBIBATh UX CBOICTBA

YMeHune caMoCTOSTENBHO
CTaBUTH 11€JIU, BBIOUPATH U
CO3/aBaTh aJTOPUTMBI JIJIs
penieHus: yueOHbIX
MaTEeMaTHYECKUX TPOOIIeM.
Ymenue BUJIETh
MaTEeMaTHYECKYI0 3a7ady B
KOHTEKCTE poGIeMHOMN
CUTyallul B JpPYTUX JIHC-
UIUIMHAX, B OKpY’Karouen
JKU3HU.

CamocTosiTe/IbHO CTaBUTDH
IeJTH, BEIOMPATh U CO3/1aBaTh
QJITOPUTMBI JJIs PEIICHUs
Y4eOHBIX MAaTEMAaTHICCKUX
po0JeM.

IlianupoBaTh u
OCYIIECTBIISATh ACSTEILHOCTD,
HAIPaBIICHHYIO HA PEIICHUE
3a]1a4 UCCIeI0BATEIbCKOTO
Xapakrepa.

4. Ilporpeccun

[TonsTHE yncnOoBOM
MIOCJIEI0BATEIbHOCTH.
3ananue
MOCJIEI0BATENBHOCTH
peKyppeHTHOU HOopMyIIoi 1
dhopmymoit N-To WieHa.

Apudmernueckas u
reoMeTpuyecKkas mporpec-
cun. @opMyIibl N-To yieHa
apupMeTHIECKON U
r€OMETPUUYECKOU Mpo-
IPECCHI, CYMMBI MIEPBBIX I
4sieHoB. M300paxenue
YJICHOB apu(PMETHIECCKON U
reOMETPUYECKOUN Iporpec-

IIpuMeHsiITh HMHJEKCHbIE O0O3HAYECHHUS,
CTPOMTH  pEUEBBIC  BBHICKA3bIBAHUS  C
UCMOJb30BAHUEM  TEPMHUHOJOTHH, CBf-
3aHHOW C IMOHSITHEM TIOCIIE0BATEIEHOCTH.
Boruucasts YIICHBI 1oCJe10Ba-
TENbHOCTEH, 3aJaHHBIX (QopMyJIOi m-TO
YjieHa WM PeKYypPPEHTHOH (POpMyIIOii.
YcTraHaBJIMBATHL  3aKOHOMEPHOCTh B
MOCTPOEHUH IOCIIEIOBATEIbHOCTH, €CIIU
W3BECTHBI TIEPBBIC HECKOJIBKO €€ YICHOB.
M300pakaTh wieHbl MOCIEIOBATEIBHOCTH
TOYKaMH Ha KOOPJIWHATHOM IJIOCKOCTH.
PacnosHaBate  apuMETHUECKYIO U
TE€OMETPHUECKYIO TIPOTPECCUU TIPH Pa3HBIX
crioco0ax 3aJjaHusl.

[Honnmarse CymHOCTH
ANTOPUTMHUYECKHUX MPEIITH-
CaHMM U yMEHUE JIEVCTBOBATH
B COOTBETCTBHH C
MPEJI0KEHHBIM aITOPUTMOM.

Buaern MaTEMATHUIECKYIO
3aauy B KOHTEKCTE
npoOJIeMHON  cUTyalluu B
JIpyrux  AUCHUIUIMHAX, B

OKpY’KaOIIEeH KU3HU.




CU TOYKaMU KOOp-
IUHATHON IUTOCKOCTH.
JIMHEeWHbBIN n
AKCIOHEHIIMAIbHBIN POCT.
CnoKHbIE TPOLIEHTHI

BbiBoguTHL Ha OCHOBE JOKa3aTelbHBIX
paccyxneHuii GopMysbl OOIIEro WieHa
apu(pMETHUECKOW U TeOMETPUUECKOM Mpo-
rpeccuii, CyYMMbI T€pBBIX J YJICHOB
apu(METHYECKOW U T€OMETPUIECKOH Mpo-
rpeccuii; peliaTh 3a/aun c
HCIIOJIb30BaHUEM ITHX (POPMYIL.

PaccmarpuBatrh npumepsl U3 peaibHOMN
KU3HU, WUIIOCTPUPYIOIUE H3MEHEHHUE B

apudmeTuyecKoit IPOrpeccu, B
reOMEeTPUUYECKOI IIPOrpeccuu;
u300paxaThb COOTBETCTBYIOIINE

3aBHCUMOCTH IpauyecKH.

PemaTp 331241 Ha CJIO’KHBIC TIPOLICHTEHI, B
TOM YHCJIEe 3a/1a4M U3 PEeaJbHON MPAKTUKU
(c MCcnoap30BaHUEM KaJIbKYJISITOpA)

5. CayuaiiHble cOObITHS

CoOpiTHs.

BepositHOCTB cOOBITHS
Pemrenne BeposATHOCTHBIX
3aJa4 C MOMOIIIBIO
KOMOWHATOPHUKH
I'eomerpuueckas
BEPOSITHOCTD
OTHOCHTEIbHAS YaCTOTA U
3aKOH OOJIBIINX YHCET

ITonsATHE O CIIy4aiiHOM OIIBITE U
ciy4aifHoM coObiTud. YacTtoTra
CIIy9aifHOTO COOBITHS. CTaTUCTUYCCKHIA
IIOXOJI K IOHSTHUIO BEPOSITHOCTH.
BeposiTHOCTH IPOTUBOIIOJIOKHBIX
coObITHi. JIOCTOBEpHBIE U HEBO3MOKHBIE
coObITHs. PaBHOBO3MOKHOCTBH COOBITHH.
Kitaccuueckoe ornpeneneHue BeposiTHOCTU
IIpoBoauTh CilydaiiHbIE YKCIIEPUMEHTHI, B
TOM 4YHMCJIE C IOMOLIBIO KOMIIBIOTEPHOIO
MOJIEIIUPOBAHUsA, WHTEPIPETUPOBATh HX
pe3yibTaTel. BBIYMCIATH YacToTy Ciy-
YailHOro  COOBITUS;  OLIGHHWBaTh  Be-
POSITHOCTB C IIOMOLIBIO YaCTOTHI, IIOJIy4EH-
HOM OIIBITHBIM ITYTEM.

Pemate 3a1aun Ha HAXOXKACHUE
BEPOSITHOCTEHN COOBITHIA.

IIpuBoauTH IIPUMEPBHI CIIy4alHBbIX
COOBITHH, B YaCTHOCTH JOCTOBEPHBIX U
HEBO3MOXXHBIX COOBITHI, MaJOBEPOSITHBIX
COOBITHIA.

IIpuBoaMTH TIPUMEPHI
COOBITHIH

PaBHOBCPOATHBIX

Buaerb MaremMaTH4YECKYIO
3a/1a4y B KOHTEKCTE
pOOJIEMHON CUTYallUH B
JpYrux IUCLMILIMHAX, B
OKPYKaIOIIEH KU3HH.

YMenue BBIJIBUTaTh
TUIIOTE3bl  IPU  PELICHUU
y4eOHBIX 3alla4, MOHUMATh
HEO00XO0INMOCTh 170,
MIPOBEPKHU.

6. CayuaiiHble BeJIHYHHBI

Tabnuis! pacripeneneHus
[Tonuronsl yacToT
I'enepanbpHas
COBOKYITHOCTb U BbIOOpKa
Pa3zmax u nieHTpanbHbIe
TEHJICHLUU
[IpencraBnenue qaHHBIX
B BUJIE TaOJHII, TUArpamm,
rpadukoB. CrydaitHast
U3MEHYUBOCTh. CTa-
TUCTHYECKHUE
XapaKTepUCTUKH Habopa
JaHHBIX: cpeaHee apud-
METHUYECKOEe, MEJIUaHa,
HauOoJIbIIIEe U HAU-
MEHbIIIee 3HAUCHHUS,

HN3Baekary uHdopmainuio u3 TabIUI U
IUarpamMM, BBINOJIHATH BBIYUCICHUS TI0
TaOMMUHBIM JaHHBIM. Omnpenejasite 10
auarpaMmaM HauOoJblie W HauMEHBIIIHNe
JIaHHBIEC, CPABHUBATH BEJIMYNHEI.
IpencraBaats, uHDOpPMALUIO B BUIE
TaOnuI,  CcTONOYATBIX W KPYrOBBIX
aUarpaMM, B TOM YHCJIE€ C TOMOIIBIO
KOMITBIOTEPHBIX ITPOTPaMM.

IpuBoANTH TIPUMEPHI YUCIOBBIX JAHHBIX
(ena, poct, BpeMsi Ha JIOpOTy U T. I.),
HAXOAUTh  CpeaHee  apu(METHUYECKOE,
pa3Max YMCIIOBBIX HAOOPOB.

IIpuBoANTH conepkaTenbHbIE TPUMEPHI
WCTIOJIH30BAHUS CPEIHUX IS OTIMCAHUS
JAHHBIX (YpPOBEHb BOJBI B BOJIOEME,

IMonuMAaThL ¥ HCIOJL30BATH
MaTeMaTHYeCKHUe CPe/ICTBA
HaTJISITHOCTH (IMarpaMMBl,
TaOJIHITBI, CXEMBI) TS

WJUTIOCTpAIHH,
UHTEPIIPETALNH, apTy-
MEHTAIUH.

Bupers  maTemartuueckyro
3aady B KOHTEKCTE
npoOJeMHON  cUTyalluu B
Ipyrux  JUCHMIUIMHAX, B

OKpYXKaroIlen KU3HU.




pasmax. IIpeacrasnenue o
BBIOOPOYHOM HCCIIE0Ba-
HHUH

CIIOPTUBHBIE MTOKA3ATENH, ONPEICIICHUE
IpaHull KJIMMaTHYECKUX 30H)

7. MHOKecTBa, JOTHKA

MHO0€eCcTBO, 3JIEMEHT
MHOXECTBA. 3aJlaHle MHO-
KECTB IEePEUUCICHIEM
3JIEMEHTOB, XapaKTepH-
CTUYECKHM CBOHCTBOM.
CrangapTHbie 0003HAYCHHS
YHCIIOBBIX MHOYKECTB.
IIycToe MHOXECTBO €ro
obo3nauenue. [lonmuoxe-
ctB0. OOBEIMHEHNE U
repeceyeHre MHOXKECTB,
Pa3HOCTb MHOXECTB.
NnmrocTpalus OTHOIEHUN
MEXTy MHOXXECTBAMH C
MOMOIIBIO AUATrPaMM
Diinepa — Benna. [lonsitus
0 PaBHOCUJIBHOCTH,
CIIEJOBaHUHU, YIIOTpeOIeHHE
JIOTUYECKUX CBSI30K €CITU
TO, 6 MOM U MOJNbKO
mom cayuae. Jlornueckue
CBS3KM U, UNU

IIpuBomuTL mNpUMEPHl  KOHEYHBIX M
OECKOHEYHBIX  MHOXKECTB. Haxonutb
00BbEIMHEHNE W TIEPECCUYCHHE MHOMECTB.
IIpuBoauTH MIPUMEPBI HECIIOKHBIX
KJIacCU(PUKAITHA.
HUcnoap3oBaTh TEOPETUKO-MHOXKE-
CTBCHHYIO CHMBOJINKY U  SI3bIK TIpHU
pemieHnd 3amad B XOA€  HM3Y4YCHHS
Pa3IMYHBIX Pa3eiioB Kypca.
NaarocTpupoBarh MaTeMaTHIECKHE
MOHATHS W YTBEPXKJACHHUS IPHMEpPaMHu.
Hcnonb3oBaTh NpuUMEpbl W KOHTPIIPU-
MEpbI B apTr'yMEHTAIIHH.

KoucTpyupoBats MaTeMaTHIECKHE
MPEJIOKEHUS C IOMOIIBIO CBSI30K ec/u
mo, 6 mMOM U MOJIbKO MOM cayudae,
JIOTHYECKHUX CBSA3OK U, UNU

IHonuMaTh ¥ UCIIOIL30BAThH
MaTeMaTHYECKUE CPEJICTBA
HArJISIIHOCTH (JHarpaMMbl,
TaOJIHUIbI, CXEMBI) TS
WILTFOCTPALIVH,
UHTEPIpETALNH, apTy-
MEHTALHH.

8. IloBTOpeHHe Kypca ajiredpbl




7 KJ1acc

Tema KonunuectBo yacos W3 HUX KOHTPOJIbHBIE
(Bcero) paboThI
Anrebpanyeckue BoIpaKeHUS 9 1 (BBOs1HAA)
1
YpaBHEeHHUsI ¢ OTHUM HEU3BECTHBIM 8 1
OHOYICHBI U MHOTOYJICHBI 15 1
Pa3no)xeHre MHOTOUJICHOB HA MHOXKUTEIN 17 1
Anrebpandeckue 1podu 18 1
Jlunerinas Gynkuus u e€ rpaduk 8 1
CucreMsl 1ByX ypaBHEHUH C IByMs 11 1
HEU3BECTHBIMU
DJIeMEHTHl KOMOMHATOPUKHU 7
[ToBropenue. Pemenne 3agau 9 1 (uTorosas)
NTOI'O 102 9
8 kirace
Tema KonuuectBo yacoB W3 HUX KOHTPOJIbHBIE
(Bcero) paboThI
HepaBencrpa 19 1 (BBOsIHAA)
1
[TpuGnmxEHHbBIC BEIYUCICHUS 14 1
KBanparHeie KopHU 14 1
KBanpaTHble ypaBHEHUS 23 1
KBanpatuunas ¢yHkims 16 1
KBanparusie HepaBeHCTBA 12 1
IToBTOpEeHUE 4 1 (uToroBas)
NTOI'O 102 8
9 knace
9 kiacc
Anrebpa
Ne HasBanue pasznena KomnuectBo KP
n/n 4acoB
1 IToBropenue 10 (10) 1
2 CremneHb ¢ pallMOHAIBHBIM IOKA3aTeNIeM 10 (10) 1
3 Crenennas QyHKIHUs 17 (17) 1
4 [Iporpeccun 14 (14) 1
5 Ciy4aiiHble COOBITHS 11(11) 1
6 CiyyaiiHble BEITMYHHbI 12 (12) 1
7 Mmuosxectsa. Jloruka 11 (10) 1
8 IToBTOpeHHe 17 (9) 1
Htoro 102 (93) 8

KonuyecTBo yacoB B pa3znenax yka3zaHo 1pH 34 ydeOHbIX HelemsX, B ckoOkax npu 31 yueOHoit

Henene B 9 kiaccax
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