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PabGouas mporpamma OCHOBHOTO 00mero oOpa3oBaHusl 1O anreOpe
(7-9 xmacc) cocTaBneHa B COOTBETCTBHU ¢ TpeOoBaHUsIMH DeiepanbHOro rocyaap-
CTBEHHOT'O 00pa30BaTEIBLHOTO CTaHJapTa OCHOBHOTO O0IIET0 00pa30BaHUsL.

JlanHast paboyasi mporpaMMa KOHKPETH3HPYET COAEPIKaHHEe MPEIMETHBIX TEM
00pa30BaTEILHOTO CTAaH/AAPTA, JaeT paclpeelieHne Y4eOHbIX YacoB 10 pa3zeiam
Kypca W TOCIIEIOBATEIbHOCTh M3YUCHHSI TEM W pa3eioB Y4eOHOTo MpeaMmera C
Y4ETOM METANpPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3CH, JTOTUKUA 00pa30oBaTeiIb-
HOH JIeSITeTIbHOCTH, BO3PACTHBIX OCOOCHHOCTEH 00yYarOIuXCsl.

1.Ilnanupyembie pe3yJIbTAThl 0CBOCHUsI y4eOHOro mpeaMmera «AJreopa'.

BpinmyckHuk HayuuTcs B 7-9 Kiaaccax (IJisl MCIOJbB30BAHUSL B MOBCe-
JTHEBHOW KM3HU M o0ecrmedeHns] BO3MOKHOCTH YCIEIIHOI0 NMPOAOJIKEHUs 00-
pa3oBaHus HAa 0230BOM YPOBHeE)

DJIEMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

e OmnepupoBarb Ha 0a30BOM ypOBHel MTOHATHSIMU: MHOXECTBO, JJIEMEHT
MHOJKECTBA, [IOJAMHOXKECTBO, [IPUHAJIJICKHOCTD;

® 33J1aBaTh MHOKECTBA [IEPEUNCIICHUEM UX DJIEMEHTOB;

® HaxOJWUTh IEpeceueHue, OObEIUHEHHE, MOJMHOKECTBO B MPOCTEHIIMX
CUTYyalUSsIX;

® OnepHpoBaTh Ha 0A30BOM YPOBHE MOHSATUSIMU: ONPENEICHHE, aKCHOMa,
TEOpeMa, JOKa3aTeIbCTBO;

® [IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI ISl TOATBEPXKIACHUS CBOUX
BBICKA3bIBAHUM.

B noBcegHeBHOM KU3HU U NIPU U3YYECHUM APYTUX NPEeIMETOB:

® JCIOJIb30BaTh rpauyecKkoe MPEACTaBICHUE MHOXECTB JJIS OMUCAHUS
peaNbHBIX MPOLIECCOB M SIBJICHUM, NpPH pELICHUWU 3aJad JPYrux Yy4eOHBIX
IIPEAMETOB.

Yucaa

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHSTHUSIMHU: HATypajbHOE YHUCIIO,
1[EJI0€ YUCTI0, OOBIKHOBEHHAsl ApPOOb, ACCATHUYHAs ApoOb, CMENIaHHas JpoOb,
palMoOHAIBHOE YKCIIO, apu(PMETUUECKUI KBAIPATHBIN KOPEHb;

® NCIIOJB30BaTh CBOMCTBA YWCEN W MpaBUia JEUCTBUU IIPU BBHINOJIHEHUHN
BBIYMCJICHMI;

® HCIOJIB30BaTh MPU3HAKKU ACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BhINOJIHEHUH
BBIUHCIICHUN U PELICHUN HECIIOKHBIX 3a/1a4;

® BBINOJHATh OKPYIVIEHUE PANUOHAIBHBIX YHUCEII B COOTBETCTBUU C
IIPaBUJIAMH;

® OLECHMBATh 3HAYEHUE KBAJPATHOTO KOPHS W3 MOJIOKUTEIBHOIO LIEJNOr0
yuca;

® DaCIO3HABATh PAlMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA;

® CpaBHUBATH YHCIIA.

B noBcegHeBHOM KU3HU U NIPU U3YYECHUM APYTUX NPeIMETOB:

1 3nech u nanee — pacro3HaBaTh KOHKPETHBIE PHUMEPHI OOIUX MOHSTHIA 110 XapaKTEPHBIM MPU3HAKAM, BBIOIHSITH
JICUCTBHSL B COOTBETCTBUU C OMPEICIIEHUEM U MPOCTEHINIUMHE CBOMNCTBAMHU TOHSATHH, KOHKPETH3UPOBATH MPHUMEPAMHU
o011Me OHATHA.



® OILICHMBATh pE3YyJbTaThl BBIYMCICHUN MpPU PELICHHH MPAKTUYECKHUX
3a/1ay;

®  BBINOJHATH CPABHEHUE YUCEI B PEATIbHBIX CUTYAIIUSX;

® COCTaBJISITh YUCJIOBBIE BBIPAXKEHUS MPH PELUICHUH MTPAKTUUYECKUX 3a7a4 U
3a/1a4y U3 ApYyruX y4eOHbIX MPEIMETOB.

ToxaecTBeHHBbIE TPEe0OpPa30BaHUs

e BEINOJHATh HECIOXXHBIE NPEOOpa3oBaHUs ISl BBIYUCICHHUS 3HAYEHUUN
YUCJIOBBIX BBIPAKEHUM, COJAEpKAIIUX CTEIEHH C HATypaJbHBIM ITOKA3aTEEM,
CTEICHH C LIEJIBIM OTPULATEIbHBIM [TIOKA3aTEIIEM;

® BBLINOJHATH  HECJIOXKHBIE  MPeoOpa3oBaHMsI  LENbIX  BBIPAYKEHUU:
pacKpbIBaTh CKOOKH, MPUBOJIUTH MOIOOHBIE ClIaraeMeble;

® HCIMOJB30BaTh (DOPMYIIBI COKPAIICHHOTO YMHOXEHHUS (KBaJpaT CYMMBI,
KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJAPaTOB) JUIsl YIPOILICHHUS BBIYMCICHUN 3HaYEHUN
BBIPAKECHU;

®  BBINOJHATH HECJIOKHBIE npeoOpa3oBaHus JPOOHO-TMHEWHBIX
BBIPAKEHHUI U BBIPAXKEHUI C KBAJPATHBIMU KOPHSIMHU.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® [IOHMMAaTh CMBICI 3allUCH YUCJA B CTAHIAPTHOM BUJIE;

e omnepupoBaTh Ha 0a30BOM YpPOBHE IIOHSITHEM «CTaHIAApTHAs 3alUCh
YUCIIAY.

YpaBHeHUS U HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSIMH: PAaBEHCTBO, YHCIOBOE
PAaBEHCTBO, YpaBHEHHE, KOPEHb YPaBHEHHs, PELICHUE YPAaBHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBA,;

® TIPOBEPATH CIPABEIIMBOCTb YACIOBBIX PABEHCTB U HEPABEHCTB;

e pemarth JMHEHHbIE HEPABEHCTBA W  HECJOXKHBIE HEPaBEHCTBA,
CBOJISIIIIMECS K JUHECHHBIM;

® pelaTh CUCTEMBI HECIIOXKHBIX JIMHEWHBIX YPABHEHH, HEPABEHCTB;

® [pOBEpATh, SABJSIETCS JM JAHHOE 4YHUCJIO PEUICHUEM YpaBHEHUS
(HEepaBeHCTBA);

e pelarh KBaJpaTHbIE YpaBHEHHsS MO (QopMmylie KOpPHEH KBaJpaTHOIO
YpaBHEHHUS;

e 1300pa)kaTh peLICHUs] HEPABEHCTB U UX CUCTEM Ha YHCJIOBON MPSIMOM.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYIHX NPEIMETOB:

® COCTAaBJISITh W pEIIaTh JIMHEHHbIE YpPAaBHEHMsI MPU pEUICHUU 3ajad,
BO3ZHMKAIOIIMX B APYTUX yU4E€OHBIX MpEAMETAaX.

DyHKUNHA

e HaxoauTh 3HaueHue QYHKIMH MO 3aJaHHOMY 3HAYEHUIO apTyMEHTa;

® HAXOJIWTh 3HAUCHHE apTyMEHTa MO 33JaHHOMY 3HAYEHUIO (PYHKLIHUU B
HECJIOKHBIX CUTYyalUsIX;

®  OMNpEAENATh MOJOXKEHUE TOYKU 0 €€ KOOPAUHATAM, KOOPJAUHATHI TOUKH
IO €€ MOJIOKEHUIO HA KOOPAUHATHOM TIOCKOCTH;

e 10 rpaguKy HaXOJuThb OOJACTh OMNpEEICHUS, MHOKECTBO 3HAUEHHUU,
HyTU (YHKIUH, TPOMEXYTKHA 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHUA U
yObIBaHUS1, HAMOOJIbIIIEE U HAUMEHBIIIee 3HaAUCHUS QYHKINH;



e cTpouTh rpaduK TUHEHHON QYHKIUH;

® TIPOBEPSATH, SIBISETCS JIU JaHHBIA Tpaduk rpa@uKoM 3a1aHHON QYHKIIUU
(JIMHEHOM, KBaJAPaTUYHOM, OOPATHON MPOMOPIIMOHATBHOCTH);

® OMNpeneNaTh NPUOIMKEHHbIE 3HAaYEHUs KOOPJIMHAT TOYKH IMEepeceyeHUs
rpadukoB QyHKINIA;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMH: MOCIEAOBATEIBHOCTD,
apu(mMeTnyecKas Mmporpeccusi, reoMeTpruiecKast Iporpeccus;

® pelaTh 33Ja4¥ Ha MPOrPECCUU, B KOTOPBIX OTBET MOKET OBITh MOJTYYEH
HEIMOCPEICTBEHHBIM MO/ICUETOM 0€3 MpUMEHEHUS (OpMYII.

B noBceqHeBHOI JKM3HU M IPU U3YyYE€HUH IPYTUX MPEAMETOB:

® CNOJNB30BaTh TpadUKU pPEANbHBIX MPOIECCOB W 3aBUCHUMOCTEH IS
OMpEeIeNICHUs] UX CBOWCTB (HAMOOJIBIIINE W HAUMEHBIIUE 3HAUYCHUS, TPOMEXKYTKHU
BO3pacTaHus U yObIBaHUS, 00JaCTU MOJIOKUTEIBHBIX U OTPULATEIbHBIX 3HAYCHUM
U T.11.);

® JCIOJIb30BaTh CBOMCTBA JIMHEWHON (DyHKIMM U ee rpaduK Npu peluieHuu
3a/1a4y U3 JPYyruxX y4eOHbIX MPEIMETOB.

CrarucTuka v Teopusi BepOATHOCTEH

e lmeTp mpeACTaBIEHHE O  CTAaTUCTUYECKUX  XapaKTEPUCTHKAX,
BEPOSITHOCTH CITy4YaHOTO COOBITUSI, KOMOMHATOPHBIX 3a/a4ax;

e pemaTh MOpOCTEWIlIMe KOMOMHATOPHBIC 3aJayd METOJOM MPSIMOIO U
OpPraHM30BAHHOTO Mepedopa;

® TIPEJICTaBIATH JAHHBIC B BUE TaOIUIl, 1Uarpamm, rpaduKos;

e uuTaTh UHGOPMAIIUIO, NMPEJACTABICHHYIO B BUJE TAOIHIIbI, TUArPAMMBbI,
rpaduka;

® ONpeAc/sITh OCHOBHBIE CTAaTUCTUUYECKUE XapaKTEPUCTUKU YHUCIOBBIX
HaOOPOB;

® OIICHUBATh BEPOSITHOCTh COOBITHS B MPOCTEUININX CITydasiX;

® UMETh MPEJCTaBICHUE O POJIM 3aKOHA OOJBIIUX YUCET B MAaCCOBBIX
SIBJICHUSIX.

B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUM APYTUX MPEIMETOB:

® OILICHMBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOIOM Iepedopa;

® UMEThb MPEACTaBICHUE O PpOJM NPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI;

® CpaBHHMBATh OCHOBHBIE CTATUCTUUYECKUE XaPAKTEPUCTUKHU, TOTYYCHHBIE B
npoliecce pelieHus NPUKIAIHON 3aJauk, U3yUEHHUs PEaTbHOTO SIBJICHUS;

® OIICHHUBATh BEPOSTHOCTh PEATHHBIX COOBITUM U SBJICHUN B HECIOKHBIX
CUTYyalUsX.

TexkcTOoBBIE 321aYH

e Pemath HECIOXKHBIE CIOXKETHBIE 3aJa4d pa3HbIX THUIIOB Ha BCE
apupMeTHIECKUE ICHCTBUS;

® CTPOUTH MOJICNIb YCIOBUS 3aJaud (B BHUJIE TaOJHUIIBI, CXEMbI, PUCYHKaA
WU ypaBHEHHUs), B KOTOPOW JaHbl 3HAYCHUS JBYX M3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH, C LIETbIO MOMCKA PEIICHUS 3a]1a4H;



® OCYHIECTBJIATh CHOCOO TIOMCKA PpEIIEHUS 3aJadd, B  KOTOPOM
paccyXJeHue CTPOUTCS OT YCIOBUS K TpeOOBaHHMIO WJIM OT TpeOOBaHUS K
YCJIOBHIO;

® COCTaBJIATH IJIAH PELICHUS 3a/1a4u;

® BBLACIATH 3TANbI PEIICHUA 3a/1a4H;

® HHTEPIPETUPOBATH  BBIYMCIUTEIBHBIE  pE3yJbTaTbl B 3ajade,
MCCJICIOBATH MOJIYYEHHOE PEIICHUE 3a1a4K;

® 3HATh pa3IUYHE CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, IPOTUB TCUCHUS U
110 TEUYCHUIO PEKU;

® pelIaTh 33/1a4M HAa HAXOXKJICHUE YAaCTH YKCIIA U YUCJIIA IO €r0 YacTH;

e pelaTh 33/1a4d pa3HbIX TUIOB (Ha pabOTy, HA MOKYIKH, HA JABH)KECHHE),
CBSI3BIBAIOIIMX TPHU BEJIWYUHBI, BBIACIATH 3TU BEIWYMHBI U OTHOILICHUS MEXIY
HUMU,

® HaxOJWUTh MPOILEHT OT YHUCJIA, YUCIIO IO MPOUEHTY OT HETO, HAXOIUTh
MPOLICHTHOE CHUKECHUE WIIM ITPOLIEHTHOE MOBBIIICHUE BEJIMYNHBI;

® pElIaTh HECIIOKHBIC JIOTUYECKUE 3a]a4l METOIOM PACCYX ICHHM.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTUX NPeIMETOB:

® BBIJBUraTh TMIIOTE3bI O BO3MOKHBIX MPEACIbHBIX 3HAYEHHUSIX UCKOMBIX B
3a/1a4e BEJIMYMH (JIeJIaTh MPUKUIKY).

Hcropuss MaTeMaTUKHU

e OnuchiBaTh OTJECIbHBIC BBIAAIONIUECS PE3YIbTaThl, MOJYYECHHBIE B XOJI€
pa3BUTHUSI MATEMATUKHU KaK HAYKHU;

® 3HATh NPUMEPHI MATEMATUUYECKUX OTKPBITUM W UX ABTOPOB, B CBSA3U C
OTEUYECTBEHHOW U BCEMUPHON UCTOPHEN;

® [IOHMMATh POJIb MATEMATUKHU B pa3BuTuu Poccuu.

MeToabl MaTEMAaTHKH

e BriOupare moaxoasaniuii M3y4EeHHBIH METOM IS PEIICHUS N3YYCHHBIX
THUIIOB MaTEeMAaTHYECKUX 3aJ1a4;

e [lpuBoauTh MpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B OKPYKaro-
1IEH JIEMCTBUTEILHOCTH U TPOU3BEICHUSIX UCKYCCTBA.

2.Conepxanne yueOHOro nmpeaMera «AJiredopay.

DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMAaTHYeCKOH JIOTHKH

Cormacao ®I'OC ocHoBHOTO 001IETO 00pa30BaHMsI B KypC MaTE€MaTHUKH
BBeJICH paszjien «Jloruka», KOTOpBIM HE MpeArnoaaraeT JOMOJHUTEIBHBIX YacOB Ha
W3YYCHUU Y BCTPAUBACTCS B PA3IMYHBIC TEMbI KYpPCOB MaTeMAaTUKU U MH(POPMATH-
KW U TIPEABAPSIETCS O3HAKOMJICHUEM C DJIEMEHTaMH TEOPHH MHOYKECTB.

MHoOKecTBa M OTHOIIEHUSI MEKITYy HUMH

MHO0XECTBO, Xapakmepucmuieckoe c80UCME0 MHONHCeCm8d, FEMEHT MHO-
KECTBa, Nycmoe, KoHeuHoe, beckoHeunoe mHoxcecmao. llonMuoxecTBo. OTHOIIE-
HUE MPUHAICKHOCTH, BKIIOYCHUS, PABEHCTBA. DJIEMEHThI MHOKECTBA, CITOCOOBI
3aJlaHUsI MHOXECTB, PACNO3HABAHUE NOOMHONCECME U INEMEHMO8 NOOMHONCECNE C
UCNOIbL308AHUEM KPY208 Juiepa.



Onepauuu HAJl MHOKeCTBAMH

[Tepecedyenne u 0ObeIUHEHUE MHOXKECTB. PaszHocmsv MHOMCECM8, OONoHe-
Hue muoxcecmea. Mumepnpemayus onepayuili HAO MHONCECMBAMU C NOMOUWDBIO
Kpyeoe Juepa.

J1IeMeHTHBI JIOTHKH

Onpenenenue. YTBepxkaeHUsa. AKCUOMBI U Teopembl. JlokazarenbcTBO. Jlo-
Ka3aTeJIbCTBO OT MPOTUBHOTO. Teopema, oOpaTHas naHHOU. [IpuMep U KOHTpIIpH-
Mep.

Buicka3bIiBaHus

N CTUHHOCTD U JIOXKHOCTh BBICKa3bIBaHUS. (ClOJCHbIE U NPOCMble 8bICKA3bI-
sanus. Onepayuu HAO 8bICKA3LIBAHUAMU C UCNOTIL30BAHUECM TO2UHECKUX CBA30K: U,
unu, He. Ycnoeuvle 8blCKa3bl8aAHUA (UMNIUKAYULL).

Aureopa

Yucaa

PanuonajabHbIe YHCIa

MHOX€eCTBO pallMOHAIBHBIX uncesl. CpaBHEHUE pallMOHANIbHBIX yucen. [leii-
CTBHUS C pallMOHAIBHBIMU YuciiaMu. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecs-
MuU4HOU OpooObIO.

HNppanuoHajabHbIe YUCIa

[TonsTHe MppauMOHAIBHOTIO 4Mcia. Pacrno3HaBaHWe MPpPaLMOHAIBHBIX YH-

cen. [Ipumepsl nokazaTenbCTB B anredpe. MppalmoHanbHOCTh YuCia x/i [Tpume-
HeHue B reomerpun. Cpagrernue uppayuoHanivusix yucei. MHodxcecmeo oeticmsu-
MENbHLIX YUCe.

To:knecTBeHHbIE IPe00pa3oBaHUs

YucsioBble U 0yKBEHHbIE BbIPAKEHUSA

Bripaxkenne ¢ nepeMeHHOW. 3HaueHne BbipakeHus. [locraHoBKa BhIpaxke-
HU BMECTO NIEPEMEHHBIX.

esble BhIpaKeHUus:

Crenenb ¢ HaTypaJlbHBIM TOKa3zarejieM U ee cBoiicTBa. lIpeoOGpazoBanus
BBIPXEHUH, COIEPIKAIUX CTENCHN C HATypaIbHBIM TTOKA3aTEIIEM.

OnnowieH, MHOTOUJIeH. J[eCTBUS C OJHOWIEHAMHU U MHOTO4YJIeHaMH (Cio-
JKEHUE, BBIYUTAHUE, YMHOXKEHHE). DOpMynbl COKpAIIEHHOTO YMHOXXCHHS: pas-
HOCTH KBaJpaTOB, KBaJApaT CyMMBI B pa3HOCTH. Pa3nokeHne MHOTO4YIeHa Ha MHO-
YKUTEJIM: BHIHECEHHE OOILEro MHOXHUTENS 3a CKOOKH, epynnuposka, npumeHeHue
Gopmyn cokpawennozo ymuoodcenus. Keaopammwiti mpexunen, pasnoscenue k6ao-
PAMHO20 MPEXUneHa Ha MHONCUMEU.

JIpoOHO-paluOHAIbHbIE BHIPAKEHUS

Crenenp ¢ nensiM mokazarenem. [IpeoOpasoBanue ApOOHO-TUHEHHBIX BbI-
paKeHUI: CIIOKEHHE, YMHOXEHUe, NeleHue. Areeopauueckas opoobs. [lonycmu-
Mble 3HAYeHUs NepeMeHHbIX 8 OpOOHO-payuoHanibHblx evipadxcenusx. Coxpaujenue
aneeopauveckux opooei. llpusedenue ancebpauneckux opoobeil k 0dbwemy 3Hame-
Hameno. [elicmeus ¢ aneeopaudeckumu OpooOsamu: CcrodceHue, Gblyumanue, ym-
HOJiCeHUe, OelleHue, 8036e0eHUe 8 CENEHb.

IIpeobpa3zosanue gvipasiceHuti, cooeprHcauiux 3HaxK MoOys.



KBaapatHbie KopHU

ApudmeTnueckuii KBaapaTHbIii kKopeHb. [IpeoOpa3zoBanue BbIpakeHUil, CO-
JepKalux KBaJApaTHbIE KOPHU: YMHOKEHHE, AEICHUE, BBIHECECHUE MHOKUTEIIS U3~
MOJ1 3HaKa KOPHSI, BHeCceHue MHONCUmens noo 3HAK KOPHSL.

YpaBHeHUs U HEPABEHCTBA

PaBencrBa

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

YpaBHeHus

[lonsiTMe ypaBHEHUS U KOPHS yYpaBHEHHUs. [IpedcmasieHue 0 pagHOCUTbHO-
cmu ypasnernuti. Obnracmo onpeodenerust ypaguenus (001acms 00NnyCmumMblX 3Have-
HULL nepemMeHHOl).

JIuHeliHOe ypaBHEHHE U €r0 KOPHU

Pemenne nmuHeHbIX ypaBHEHUN. Jlunetinoe ypasuenue ¢ napamempom. Ko-
Ju4ecmeo KopHeu quHeuno2o ypaenernus. Pewenue nunetinvix ypasnenuil ¢ napa-
MempOoM.

KBagpaTtHoe ypaBHeHNe H er0 KOPHHU

KBagpaTtHeie ypaBHeHusi. Henonnble kBajgpaTHblE ypaBHEHUS. J(HMCKpuUMH-
HaHT KBaJpaTHOTO ypaBHeHHs. DopMyrna KOpHEH KBaJpaTHOro ypaBHeHUs. Teo-
pema Buema. Teopema, obpamnas meopeme Buema. Penienne KBaapaTHbIX ypaB-
HEHUN:UCTIOIb30BaHUE (POPMYIIBI JUIsl HAXOXKIACHUSI KOPHEH, epaghuyeckutl memoo
peuleHus1, pasiodxceHue Ha MHOMXCUMeNU, noooop KOpHel ¢ UCNONb308AHUEM Meo-
pemvl Buema. Konuuecmeo KopHeli K6aOpamHo2o YpPasHeHUsi 8 3a8UCUMOCU OM
e2o ouckpumunauma. buxeadpammuvie ypasnenus. Ypaeuenus, ceooumvie K quHel-
HbIM U KeaopamHuiM. Keaopammuvie ypasnuenus ¢ napamempom.

/{po0HoO-paniuOHAIbLHbIC YPABHEHHUS

Pemienne mpocreimmx apoOHO-TUHEWHBIX YpaBHEHUU. PeuieHue OpooOHO-
DPAYUOHATILHBIX YPABHEHULL.

Memoovl pewienus ypasHenuii. Memoovl PAGHOCUNbHBIX NPeobpa308aHuli,
MemooO 3amenvl nepemeHHou, epaghuyeckuli memoo. Hcnonvsoeanue ceolicme
@dyuKyull npu peweruu YypasHeHull.

IIpocmeriwue uppayuonanvuvie ypasnenus euoa | f (x) =a, \/ f(x) :\/ g(x).

Vpaeuenus euoa x'=a Ypaenenus 6 yenvix uucnax.

CucremMbl ypaBHeHMit

YpaBHEeHHE C IBYyMs NIEPEMEHHBIMHU. JINHEWMHOE ypaBHEHHUE C ABYMS Iepe-
MEHHbIMU. [Ipsimasn kaxk epaguueckas unmepnpemayusi TUHEUHO20 YPAGHEHUs C
08y M5l nepemMeHHbIMU.

ITonsTue cucremsl ypaBHEeHUH. Pelienue cucTeMsl ypaBHEHUM.

Metonpbl pelieHuss CUCTEM JIMHEWHBIX YPaBHEHUU C JBYMS II€PEMEHHBIMU:
epaghuueckuti Memoo, Memoo CJLOHCEeHUs], METOJT TIOJICTAHOBKH.

Cucmemul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencTBa

Uucnossie HepaBeHCTBA. CBOICTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka crpa-
BEJYIMBOCTH HEPABEHCTB MPHU 3a/IaHHBIX 3HAUEHUSIX [IEPEMEHHBIX.

HepageHcTBO ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Obaacmo
onpeoeieHus HepaseHcmea (001acms OONYCMUMbIX 3HAYEHUL NePeMeHHO).



Pemienue nMHENHBIX HEPABEHCTB.

Ksaopammnoe nepasencmeo u ezo pewenus. Pewenue xeaopamuvlx Hepa-
BEHCMB: UCHONBL308AHUE CBOUCME U 2pauKka KeaopamuyHou @YHKYuu, memoo
UHMEPBAI08. 3anuUch peuleHust KaopamHo20 HepageHCmad.

Pewenue yenvix u OpooHO-payUuoOHAIbLHBIX HEPABEHCNG MeMOOOM UHMEPEa-
J108.

CucremMbl HEPABEHCTB

CucteMbl HEpaBEHCTB C OJHOM NMepeMeHHOM. PelieHne cucteM HepaBeHCTB ¢
OJIHOW TIEpEMEHHOM: JIMHEUHBIX, Keadpammuulx. V300paxkeHne perieHus: CUCTeMbl
HEPaBEHCTB Ha YMCIIOBOM NPSIMOM. 3alIUCh PEIICHHS] CHCTEMbI HEPABEHCTB.

DOyHKIUU

HHonsitue pyHKuMU

JIlekapTOBbI KOOPAMHATHI Ha TJIOCKOCTH. DOPMUPOBAHKE MPEICTABICHUN O
METaIpeAMETHOM TOHATHU «KOOpAWHATE. CrocoObl 3aganus (PyHKITUH: aHAIH-
TUYECKU, rpaduyeckuid, Tabnuunbii. ['padux Gynkuuu. [pumepsr GyHkumii, no-
Jy4aeMbIX B IMPOIECCE MCCIECAOBAHUS PA3IMYHBIX PEATbHBIX MPOILIECCOB U pellie-
HUsA 3a/1a4. 3HayeHue GyHKuud B Touke. CBoMcTBa (PyHKIMI: 00JIacTh OINpesese-
HUS, MHOXECTBO 3HAUCHUN, HYJIH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, uem-
HOCMb/HeuemHOoCnb, TTPOMEKYTKU BO3pacTaHusl U yObIBaHMs, HAaWOOJIbIlIee U Hau-
MeHblIee 3HaueHus. MccnenoBanue QyHKIMY 110 €€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvienocms pynxkyuu. Kycouno saoannvle gpynxkyuu.

JIuneiiHas pyHKuus

CaoiictBa ¥ rpaduk JUHEHHON (QYHKIMH. YTIOBOM KO3(DPUIMEHT NPSIMOU.
Pacnonoxenue rpaduka TuHeHHOW (PYHKIIUM B 3aBUCHUMOCTH OT €€ YIJIOBOTO KO-
adpunmenta u cBoOOgHOrO uieHa. HaxoowoeHnue Kodpduyuenmos nuHeuHou
DYHKYUU NO 3A0AHHLIM VCIOBUAM. NPOXOJHCOEHUE NPAMOU Yepe3 068e MOUKU C 3a-
OaHHBLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OaHHYI0 MOUKY U napal-
JIeJIbHOU OAHHOU NPAMOU.

KBaaparuynas gyHkuusa

CpoiictBa u rpaduk KBagpatudHoi QyHKIMU (mapadona). [locmpoenue
epaghuka keaopamuurou yukyuu no mouxam. HaxoxaeHue Hyneil KBaapaTHIHOM
GYHKIUM, MHOXMCECm8a 3HAYEHUU, NPOMENCYMKO8 3HAKONOCHOAHCMEA, NpoMe-
JHCYMKOB MOHOMOHHOCTU.

OoOpaTHasi NPONOPUMOHATBLHOCTH

CaoiicTBa QyHKIUH y _k y = g ['unepOoua.
X

I'paghuku pynxyuir. Ilpeoopazosanue epagpuxa pynkyuu y = f(x) 011 no-

Cmpoenus 2pagukos GyHKyuLl 6uda y—af (kx-+b)-+c-
. k

I'paghuxu ¢hynxyuii y=a+-—; y=-/%Xry=¥X, y=|x-

IlocenoBaTeIbHOCTH U MPOTPECCHN

UYucnioBas mMocienoBaTeabHOCTh. [IpUMephl YHCIOBBIX TMOCIEAOBATEIBHO-
cTeil. beckoHeuHbIe MOCIENOBATENLHOCTH. ApupMeTHYecKass MPOTpeccus U ee
cBoiicTBa. ['eomeTpuueckas nporpeccusi. Popmyna obwe2o uieHa u cymmsi N nep-
8bIX UNeHO8 apupmemuueckou u eeomempuyeckol npoepeccui. Cxooawascs eeo-
Mempu4eckas npocpeccus.



Pemenue TeKCTOBBIX 33124

3agaum Ha Bce apudMeTnyecKne AeiicTBUs

Pemenne TekcTOBBIX 3ajau apupMeThyeckuMm crocodom. lMcnonb3oBaHue
Ta0JIHII, CXEM, YepPTEXKEH, IPYrux CPeJCTB MPEICTABICHUS TaHHBIX MPU PEIICHUU
3aJlayu.

3anauun Ha ABMKEeHHE, pa00Ty M MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYallMi B3aMMHOTO PACIIONIO0KEHU 00BEKTOB MPH UX
JBU>KEHUHU, COOTHOIICHHS] 00BEMOB BBIMIOJIHAEMBIX Pa0OT MPU COBMECTHOM padoTe.

3agauM HA YaCTH, J0JIU, POIEHTHI

Pemienue 3a1a4 Ha HaXOXKAEHUE YaCTH YMCIIA U YKCIIa TIO ero yactu. Pere-
HUE 3a7]a4 Ha OPOLEHTHI U Joyu. [[puMeHeHre nponopiuil Ipu peiieHuu 3a1ay.

Jlornueckue 3a1a4u

Pemenne normyeckux 3anay. Peuwenue no2uueckux 3a0a4 ¢ nomMowwio 2pa-
¢os, mabuy.

OcHOBHBIE MeTO/JbI pellleHUs TEKCTOBBIX 3aJa4: apu(dMETUUYECKUM, ai-
reOpandeckuid, nepedop BapuaHTOB. [lepsuunvie npedcmasgienus o Opyux mMemo-
0ax pewlenus 3a0ay (ceomempudeckue u epagpuueckue memoowvl).

CTaTucTHKA M TeOpUsl BEPOSITHOCTEN

Crarucruka

Tabnuunoe u rpaduueckoe npeacTaBiIeHUE JAaHHBIX, CTOJIOYATHIE U KPYTO-
BbIE JTUarpaMMbl, Ipa UKy, MPUMEHEHHUE TUarpamMm U rpaduKoB JJisl ONMCaHUA 3a-
BUCUMOCTEHN pealIbHBbIX BEJIUYWH, U3BJICUCHUE UHPOpMAITUU U3 TaOJIHI], TUarpaMmm
u rpadukoB. OnucarenbHble CTATUCTUYECKHUE IOKA3aTeId YHMCIOBBIX HAOOPOB:
cpeaHee apupMeTHIECKOE, Meduana, HauboJIblliee U HauMEHblllee 3HaYeHus. Me-
pBI PACCEUBAHUS: pa3Max, OUCHEPCUsl U CMAHOAPMHOEe OMKIIOHEHUe.

CiyuaiiHasgs M3MEHYMBOCTh. M3MEHUMBOCTH NpU W3MEpEHUsIX. Pewarowue
npasuna. 3aKOHOMepPHOCMU 8 USMEHUYUBLIX GEIUYUHAX.

Ciayuaiinbie COOBITHS

CrnydaiiHble OMBITHI (IKCIIEPUMEHTHI), dJIEMEHTapHbBIE CIy4yalHbIE COOBITHS
(ucxonpl). BepositHOCTH AnemMeHTapHBIX cCOObITHH. COOBITHS B CITy9alHBIX JKCIIE-
pUMEHTaxX W OJaronpusTCTBYIONIUE JIEMEHTapHbIE COObITHS. BepostHocTH ciy-
YailHBIX COOBITHI. ONBITEI C PAaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMHU.
Krnaccruueckue BEpOATHOCTHBIE OTBITHI C UCIIOJIb30BAaHUEM MOHET, KyOUKOB. /Ipeo-
cmaenenue cobbimuil ¢ NOMOwbio ouazpamm Junepa. IIpomusononosicnvie cobbl-
musi, 06veouHenue u nepeceyerue coovimui. Ilpasuno crodxcenus: eposimiocmei.
Cnyuaunoui evi60p. llpedcmasnenue sxkcnepumenma 6 eude oepesa. Hezasucumvie
coovimus. Ymuooicenue eeposmuocmeti Hezasucumvlx coovimuii. Ilocnedosamens-
Hble Hezasucumbvle ucnoimarnus. IIpeacTaBieHne 0 He3aBUCUMBIX COOBITHSX B KH3-
HU.

Inemenmuvt KOMOUHAMOPUKU

IIpasuno ymmuoowcenus, nepecmanogxu, axkmopuan uucia. Covemanus u
yucno covemanuu. Popmyna uucna covemanuu. Tpeyeonvnuk Ilackans. Onvimsl ¢
OONLUIUM YUCTIOM DABHOBO3MONCHBIX INEMEHMAPHBIX coObimull. Buiuucnenue ge-
POAMHOCMElU 8 ONbIMAx ¢ NpUMEHeHUueM KOMOUHamopHulx opmyn. Ucneimanus
bepnynnu. Yenex u neyoaua. Beposmunocmu cobvimuii 6 cepuu ucnvimanuii bep-
HYJLIU.



Cnyuaiinle eenuuunsl

3nakomcmeo co cayuanuHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUC-
KpemuwlX cayyainsix eenudun. Pacnpeoenenue éepossimnocmeti. Mamemamuueckoe
oorcuoanue. Ceoticmea mamemamuieckoeo oxcuoanus. llonamue o 3akoHe 60.1b-
wux yucen. Mamepenue sepoamuocmetl. Ilpumenenue 3akona O0abuUX yucen 8 co-
YUONIO2UU, CIPAX08AHUU, 8 30PABOOXPAHEHUU, obecnedeHuu 6e30nacHoCmu Hace-
JIeHUsL 8 UPe38bIUAUHbIX CUMYAYUSIX.

HUcrTopust MaTeMaTUKH

Bosnuxnosenue mamemamuxu kaxk Hayku, smansl ee pazeumusi. OcHogHble
paszoenvt mamemamuxu. Beioarowuecs mamemamuxku u ux 6K1a0 8 pazeumue Hay-
KU.

beckoneunocmv mnoocecmea npocmulx uucen. Hucia u Onumsl 0mpesKos.
Payuonanvusie yucna. Ilompebnocmos 6 uppayuonanvusix yucnax. Lllxona [uga-
eopa

3apooicoenue ancebpuvl 6 Heopax apughpmemuxu. An-Xopezmu. Poowcoenue 6y-
keenHot cumeonuku. I1. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o Ha-
XoxcoeHuu hopmyn KopHeu aneebpauyeckux ypasHeHull cmeneneu, 00IblUUX Ye-
muipex. H. Tapmanvs, [oc. Kapoano, HX. Abenw, 3. I'anya.

llosenenue memooa KoopouHam, noO360JAOULE20 NEPEBOOUMb 2eoMempuye-
cKue 0bvekmul Ha A3blK aneeopwl. llosenenue epaguxos ynkyuil. P. Hexapm, I1.
Depma. Ilpumepsl pasnuynvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzancrkozo (@ubonauuu) o kpoauxax, uucia Qubonay-
yu. 3adaua o waxmamuou docke. CX00UMOCMb 2eoMempuiecKoll npocpeccuul.

Hcmoxku meopuu eeposmuocmeti: cmpaxogoe oeno, asapmuvle uepwvl. 11
®epma, b.I1lackans, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenusn k ceomempuu. llughacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npasunbHbvIX MHO20Y20IbHUKOS. Tpuccekyust
yvena. Keaopamypa xkpyea. Yoeoenue kyoa. Ucmopus yucia w. 3onomoe ceueHue.
«Hauana» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Hcmopus namozo nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYICAIO-
we2o mupa.

Acmponomus u eeomempus. Ymo u xax ysnanu Aumaxcaeop, Spamocgen u
Apucmapx o pasmepax Jlynoi, 3emau u Connya. Paccmosnus om 3emau 0o Jlynot u
Connya. Uzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: Jl. Dinep. HU. Jloba-
yesckuil, [1.JI. Yebviwes, C. Kosanesckasn, A.H. Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hasueaykux Hayk, paszeumue poccutickozo ¢noma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowviu.



3. TemaTuueckoe INIAHUPOBAHHE C YKA3AHUEM KOJHYECTBA YaC0B, OTBOAUMBIX

HAa 0CBOCHME KAXKI0H TeMBbI.

7 A, B K1accnl

Ne Pa3nennl KoandecTrBO
n/n 4acoB
1. ToxpecTBeHHBbIE MPE0OPa30BaAHUS
1 YucnoBble 1 OYKBEHHBIE BHIPAKEHUS 8
2 Ilenble BbIpaXKeHHUsI 65
2.YpaBHeHHs] M HEPABEHCTBA
3 PaBencTBa 3
4 YpaBHeHus 4
3 JIuneliHOe ypaBHEHUE U €ro KOPHU 7
6 CucreMbl ypaBHEHUN 20
3.PelieHHe TEKCTOBBIX 32124
7 3aiauun Ha ABWKEHHE, paOOTy M MOKYIIKU 3
8 3ajauy Ha YacTH, JOJIU, MPOLICHTHI 1
9 Jlornueckue 3agaun 1
10 OCHOBHBIE METO/IbI PEIICHUSI TEKCTOBBIX 3aJ1a4 1
4.CTaTHCTHKA U TEOPHUS BEPOATHOCTEH
11 CraTtuctuka 5
S.OyHKuMH
12 [Tonsitue dbyHkuM 7
13 Jluneitnas GyHKms 11
14 Hmoeo 136
7 B, I" k1accnl
Ne Paznennt KosmuyecTBo
n/n 4acoB
1.To:xxnecTBeHHbIE IPe00OPa30OBaAHNS
1 YuciioBble 1 OYKBEHHBIE BHIPAKECHUS 9
2 [{enbie BEIpaKEHUS 41
2.YpaBHeHUs] M HEPABEHCTBA
3 PaBencTBa 5
4 YpaBHeHus 3)
3) JIuHeiiHOe ypaBHEHHUE U €r0 KOPHU 7
6 CucreMbl ypaBHEHUN 11
3.PenieHyue TEKCTOBLIX 33124
7 3aiayu Ha ABM>KEHHE, pad0Ty M MOKYIKU 4
8 3ajaun Ha YaCTH, JIOJIH, MPOLICHTHI 2
9 Jlornyeckue 3amauun 2




10

OcHOBHBIC MCTO/Ibl pCIICHUS TCKCTOBBIX 3a/1a4

4.CTaTnCTHKA M TEOPHUsI BEPOSITHOCTEM

11 Craructuka | 3
S.OyHKuMu

12 [Tonsitue GyHKIIMU 5

13 Jluneiinas QyHKUuUs 18

14 Hmoeo 102

3. TemaTnueckoe IJIAHUPOBAHHUE C YKa3aHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX

HA 0CBOCHME KAKI0M TeMBbI.

8 A, b kiaccel

Ne Paznennt KounuectBo
n/n 4acoB
1.9/1eMeHThI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTUKH
1 Omneparyy HaJi MHOKECTBAMU | 3
2.Y9ucaa
2 PanmonanpHbIe Yncaa 3
3 WppanmonansHbIe yncia 3
3. ToxkgecTBeHHbIE IPe0dpa30BaHUA
4 JpoOHO-parmoHaabHbIE BRIPAKCHUS 34
5 4. KBapaTHble KOPHH 23
S5.YpaBHeHHsI M HEPABEHCTBA
6 KBanpaTHoe ypaBHEHUE U €70 KOPHU 26
7 JpoOHO-palvoHaabHbIC YPABHEHUS 16
8 HepaBeHncTra 17
9 Cucrempl HEPABEHCTB 14
6. DyHKIIUMN
10 OOG6paTHas MPONnOPIMOHATBLHOCTh 15
11 7.PellieHHEe TEKCTOBBIX 33124 7
8.CraTucruka u Teopusi BEpOSITHOCTEI
12 Craructuka 8
13 9.UcTopusi MAaTEMaTUKHU 1
14 HUmoeo 170




8 B kiacce

Ne Pa3nennl KoandecTrBO
n/n 4acoB
1.9/1eMeHTBI TEOPUH MHOKECTB U MATEMATHYECKOMH JIOTHKH
1 Omnepanuu Hai MHOKECTBAMHU | 2
2.Yucaa
2 ParmmonanbHbIe dncia 2
3 WppanmonanpHble Yucia 2
3.ToxnecTBeHHbIE IPe00Pa30BaHUA
4 JIpoGHO-panmoHa bHBIC BRIPAKCHHS 26
S 4.KBagpaTHble KOPHH 19
S.YpaBHeHMsI M HEPABEHCTBA
6 KBaspaTHOE ypaBHEHUE U €T0 KOPHU 22
7 JpoGHo-palimoHaibHbIe YPABHEHUS 13
8 HepaBenctBa 14
9 CucreMbl HEPaBEHCTB 12
6. DyHKUNH
10 OO6partHast MPONOPITMOHATHHOCTD 8
11 7.PenlieHHEe TEKCTOBLIX 33124 7
8.CraTucruka u Teopusi BepOATHOCTEI
12 Crartuctuka 8
13 9.UcTopusi MAaTEMaTHKHU 1
14 Hmoeo 136
3.TemaTuyeckoe MIIAHUPOBAHNE € YKA3aHUEM KOJIUYECTBA YaCOB,
OTBOJMMBIX HA OCBOEHHUE KAKI0MW TeMBbI.
9 A kiace
Ne Pazgenl KoumnuyecTBo
n/n 4acoB
1.To:xxnecTBeHHbIE IPe00OPaA30BAHNS
1 [{enbie BeIpakeHUs! 12
2.YpaBHeHHs] M HEPABEHCTBA
2 KBaapaTtHoe ypaBHEHHE B €70 KOPHU 8
3 JpoGHo-palnmoHaibHble YPAaBHEHUS 16
4 HepaBeHncrtaa 15
3) CucTeMbl HEPaBEHCTB 12
6 CucreMbl ypaBHEHUH 15
3. OyHKIHHU
7 [Tonsitue GyHKIIMU 10
8 KBanpatnunas GyHkius 10
9 I'paduku byHkIMi 8




10 4.PelieHre TeKCTOBBIX 32124 13
11 5.1TocaenoBaTe IbHOCTH U MPOTPECCHU 17
6.CtaTncTuka v Teopusi BEPOSITHOCTEM
12 Crnyualinbie COOBITHS 18
13 DeMeHTbl KOMOWHATOPUKU 9
14 Ciy4aiiHble BeJIMYUHBI 7
15 Hmoeo 170
9 B, B ki1acchl
Ne Pa3nennl KoandecTrBO
n/n 4acoB
1.To:xknecTBeHHbIE IPe0OPa30OBaAHUS
1 [enpie BBIpaKeHHS 8
2.YpaBHeHHUs] M HEPABEHCTBA
2 KBagpatHoe ypaBHEHHE U €70 KOPHU 6
3 JpoGHO-palimoHaibHbIe YPABHEHUS 8
4 HepaBenctBa 8
5 Cucrembl HEPaBEHCTB 8
6 CucreMbl ypaBHEHUN 13
3. DyHKIUHA
7 [Tonsitue dbyHkuuM 8
8 Ksanpatnunas GyHkiums 9
9 I'paduku byHKImit 8
10 4.PenmeHne TeKCTOBBIX 337124 9
11 S.1ocJsienoBaTeJIbHOCTH M IPOTPECCHHU 17
6.CTaTHCTHKA U TEOPHUS BEPOSATHOCTEH
12 Crnyuaiinpie COOBITHS 18
13 DneMeHThl KOMOMHATOPUKU 9
14 Ciy4aiiHble BEJTMYUHBI 7
15 Hmoeo 136




