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1. Ilnanupyembie pe3yJibTAThI 0CBOEHHS Y4eOHOT0 MpeaMeTa

JIM4HOCTHBIE, METAIIPEAMETHBIE U MPEAMETHBIE PE3YJIbTAThl OCBOEHUS COJIEPKAHUS
Kypca anredpsl: M3ydenue aareOpsl Mo 1aHHOM MporpaMMe crocoOCTBYET (hOPMHUPOBAHUIO
y y4Jaluxcsl JHYHOCTHBIX, MeTANPeAMETHBIX U MpPeJIMETHBIX pe3yJbTaTOB 00y4YeHus,
COOTBETCTBYIOIIUX TpeOOBaHUSAM (peepaibHOTO TOCYAapCTBEHHOr0 00pa30BaTEIbLHOTO
CTaHJIapTa OCHOBHOT'O OOIIEr0 0Opa30BaHusI.

JINYHOCTHBIE pe3yabTaThl:

1. BOCIIUTAHUE POCCUUCKOW TPAKJAHCKOW HWIEHTUYHOCTU: MAaTPUOTH3MA,
yBaxkeHUs1 K OTeYeCTBY, OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUCHBIX B Pa3BUTHE MUPOBOU
HaYyKU;

2. OTBETCTBEHHOE OTHOIIEHWE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh

00yYaromuxcst K CaMOPa3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU K OOYYEHHUIO
1 TI03HAHMUIO;

3. OCO3HaHHBIN BBIOOP U MOCTPOEHHE NaNbHENIIEeH HHANBUYATbHON TPACKTOPHH
oOpa3zoBaHusi Ha Oa3e OPUEHTHPOBKM B MHpe mnpodeccuid H NpodhecCHOHATBHBIX
MPEIMOUYTEHU ¢ YICTOM YCTOMYMBBIX MO3HABATEIHHBIX MHTEPECOB, a TAKKE HAa OCHOBE
bopMUpOBaHNS YBaXHUTEILHOTO OTHONIEHUS K TPYHAy, Pa3BUTHE OIbITAa YJYacTHUS B
COLIMAJIbHO 3HAYUMOM TPY/E;

4. YMEHHUE KOHTPOJMPOBATh MPOLECC U PE3YNIbTAT YUEOHOW U MAaTeMaTH4YECKOM
NEATEIIBHOCTH;
S. KPUTHUYHOCTh MBIIUICHNU, WHULMATUBA, HAXOAYUBOCTH, AKTUBHOCTb IIPU

pELIEHNH MaTEMAaTUYECKUX 3a7a4.

MeTanpeaMeTHbIe pe3yJbTATHI:

1. YMEHHE CaMOCTOSITEIBHO OMNPEACNSITh LEIU CBOEero OOy4YeHHs, CTaBUTh U
dbopmynupoBath 115 ce0s HOBbIE 3a7a4u B yueOe, pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH
MM03HABATEJIbHOM JIEATEIIbHOCTH;

2. YMEHHUE COOTHOCUTh CBOU JIEUCTBUSA C IUJIAHUPYEMBIMU pE3yJbTaTaMH,
OCYUIECTBJISITh KOHTPOJIb CBOEW JIEATEIHOCTH B IMPOLIECCE IOCTHMKEHUS Pe3yJbTara,
OMpenensaTh CIocoObl ACHCTBMH B paMKax MPEAJIOKEHHBIX YCIOBUM M TpeOOBaHMUIA,
KOPPEKTUPOBATh CBOM JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICICS CUTyalluE;

3. YMEHHE ONpeAeNsITh TMOHATHUS, CO37aBaTh OOOOIIECHUS, YCTAaHABJIUBATH
aHaJIOTUM, KJIacCU(UIIMPOBATh, CAMOCTOSTEILHO BBHIOMPATh OCHOBAHUSI U KPUTEPUU IS
KJIacCu(pUKaluu;

4, YMEHHUE YCTAaHABJIMBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykJieHrue, ymMo3akitoueHne (MHAYKTUBHOE, IETyKTUBHOE U TI0 aHAJIOTUM) U JeNaTh
BBIBO/IbI;

S5. pPa3BUTHE KOMIIETEHTHOCTH B 00JIACTU MCIOJBb30BaHUS HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6. MepBOHAYAJILHBIE MPEACTABICHUS 00 UIEAX U O METOJIaX MaTeMAaTUKHU Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKHM M TEXHUKH, O CpPEICTBE MOJCIMPOBAHUS SIBIICHUM U
ITPOLIECCOB;

7. yMEHUE BUACTh MaTeMAaTHYECKYIO 3a71a4y B KOHTEKCTE MPOOJIEMHOMN CUTyaIuu
B JIPYTUX JUCHUIUIMHAX, B OKPYXKAIOIICH KU3HU,

8. yMEHUE HaXOJWUTh B Pa3MYHBIX HUCTOUYHMKAX WH(OpMAIHIO, HEOOXOIUMYIO
JUTSL pelIeHUs MaTeMaTUYeCKUX 3aJ1ad, U MPEJCTaBIATh €€ B MOHATHOM (hopMe, TPUHUMATh



pelieHrue B YCIOBHSX HEMOJIHOM MM M30BITOYHOH, TOYHOW WM BEPOSTHOCTHOM
uHbOopMaIuy;

9.  yMeHue MOHMMATh U HCIOJIb30BaTh MaTEMaTUUYECKHE CPEACTBA HATJISIHOCTH
(rpaduku, TAOAHIIBI, CXEMBI U AP.) JUTSI WJUTIOCTPAIIUHU, UHTEPIPETAIIH, apTyMEHTAIIUH;

10. ymeHHe BBIABUTATh TUIOTE3bI MPU PEUICHUH 3a/1a4H,

11. mnoHumMaTh HEOOXOAMMOCTh HMX TPOBEPKH; TIOHHMaHUE  CYIIHOCTH
QITOPUTMHUYECKUX MPEANUCAHUN U YMEHUE JICHCTBOBATH B COOTBETCTBUU C MPEIOKEHHBIM
AJITOPUTMOM.

IIpeameTHbIe pe3yabTaThl:

1. OCO3HaHMWE 3HAYCHUSI MATEMATUKH JIJIs1 TOBCEIHEBHOM JKU3HU YEJIOBEKA;

2. Ipe/iCTaBlieHHe O MaTEeMaTUYeCKOM Hayke Kak cdepe MaTeMaThuyecKon
JesITeNbHOCTH, 00 ATanax e¢ pa3BUTHS, O €¢ 3HAUMMOCTH JIJIs Pa3BUTHS [IUBUIIN3AIINN;

3. pa3BUTHE yMEHUM paboTarh C Y4YEOHBIM MAaTEeMaTHYECKUM TEKCTOM

(aHanM3UpPOBaTh, U3BJIEKATh HEOOXOAUMYIO MH(OPMAIIUIO), TOYHO U IPAMOTHO BBIPAXKaTh
CBOU MBICIU C IPUMEHEHUEM MAaTEMaTHUYE€CKON TEPMUHOJIOTUU U CUMBOJIUKHU, TTPOBOJIUTH
KJIacCU(PUKaLUHU, TOTHYeCKue 000CHOBAHUS;

4. BlIaZicHuEe 0a30BbIM NOHATUHHBIM amnmaparoM IO OCHOBHBIM pa3jeiiaM
COJIEpKaHUS;

S. CUCTEMaTUYECKUE 3HAHUS O (PYHKIUAX U UX CBOMCTBAX;

6. IIPAKTUYECKHA 3HAYMMbIE MATEMATUYECKUE YMEHUS U HABBIKY, UX IPUMEHEHUE
K PELICHUI0 MaTEMaTHYECKUX U HEMAaTEMAaTUYECKUX 3a1a4 IIPEANOJIararollee yMEeHU:

o BBIIIOJIHATH BBIYMCIICHUS C IEUCTBUTEIIBHBIMU YHCIIAMY;

o pelaTh ypaBHEHMs1, HEPAaBEHCTBA, CUCTEMbl YPAaBHEHUN U HEPABEHCTB;

o pemaTh TEKCTOBbIE 3aJaud apU(PMETUYECKHM CIOCOOOM, € TOMOIIBIO
COCTABJICHHUSI U PEILICHNS YPAaBHEHUM, CUCTEM YPAaBHEHUN U HEPABEHCTB;

o UCIIONIb30BaTh  aidreOpayeckui  SA3bIK  JJIsl  ONMCAHMS — MPEIMETOB
OKPY’KAIOLIEro MUpa U CO3JaHusl COOTBETCTBYIOLIMX MAaTEeMATHYECKUX MOJEIIEH;

o IPOBEPUTH NMPAKTUYECKHUE PACUCTHI: BBIYMCIICHHS C IPOLICHTAMH, BBIUYMCICHUS

C YHMCIIOBBIMHU ITOCJICAOBATCIBbHOCTSAMM, BBIYHUCIICHUA CTATUCTHYCCKHUX XapPaKTCPHCTHUK,
BBIITOJIHCHUEC HpI/I6J'II/I)KéHHBIX BBIqHCHeHHﬁ;

o BBITIOJTHSATH TOXJICCTBEHHBIC MPE0Opa30BaHMS PAIMOHATBHBIX BBIPAKCHU;

o BBITIOJTHSITH OTIepaIiiy HajJ MHOYKECTBAMH;

o UCCIIeI0OBAaTh (PYHKIIMHU U CTPOUTH UX TpauKu;

o YUTaTh W HWCIOJIB30BaTh WH(OPMAIUIO, TIPEACTABICHHYIO B BHJIC TaOJIHIIBI,

auarpaMmbl (CTOJI0YATON MIIM KPYTOBOM);

peuaTh nNpocTerme KOMOMHATOPHBIE 3a4a4n

Boinyckank Hayuutcs B 7-9 kiaccax (IJi1 MCIOJIb30BAHUSI B MOBCEIHEBHOI
JKM3HH M o0ecneyeHUus: BO3MOKHOCTH YCHEIIHOI0 NPOJOJIKeHHs 00pa3oBaHMsl Ha
0a30BOM YpPOBHe)

JIeMEeHTbI TEOPHH MHOKECTB U MAaTEMATHYECKOM JIOTUKH

e OmnepupoBaTh Ha 6230BOM YPOBHE MOHATUSMU: MHOXKECTBO, JIEMEHT MHOYKECTBA,
MOIMHOKECTBO, MPUHAIJIE)KHOCTD;

® 337aBaTh MHOXECTBA NIEPEUUCICHUEM UX DJIEMEHTOB;

® HaxOJUTh epeceyeHue, 00beIMHEHNE, TOAMHOKECTBO B IPOCTEUIINX CUTYaLIHSIX;



e OmnepupoBaTh Ha 0A30BOM ypOBHE MOHSATUSAMMU: ONpE/IeTICHUE, aKCHoMa, TEOpeMa,
JIOKa3aTeIbCTBO;

® MPUBOJUTH NPUMEPHl U  KOHTPOPUMEPHI NI  TMOJITBEPKICHHUS  CBOUX
BBICKa3bIBAHUIA.

B moBcegHeBHOI KU3HU M NIPU U3YYEHUH IPYTUX NMPEAMETOB:

® HCIOJIb30BaTh rpaduyecKoe NpeICTABIEHNE MHOXKECTB JIJIsl OMIMCAHUS PeabHbIX
IPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3aa4 JPYTUX YUYEOHBIX MPEIMETOB.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMH: HaTypajibHOE YHUCIO, LIETO0e
YuCJI0, OOBIKHOBEHHAsI NIpo0Ob, JecSITUYHas ApoOb, CMelIaHHas JpoOb, palMOHAILHOE
YHCII0, apU(PMETHUECKUN KBaIpaTHBIN KOPEHb;

® UCIOJB30BaTh CBOMCTBA 4YHCEN M TMpaBWiIa JEUCTBUU TNPHU BBINOJIHEHUH
BBIUMCJICHUH;

® CIOJIB30BaTh IPU3HAKU JAeauMocTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHUHU
BBIYMCIICHUI U PEIIEHUH HECIIOKHBIX 33/1a4;

® BBINOJHATH OKPYTJIEHUE PAlMOHATIBHBIX YHCENl B COOTBETCTBUU C MPABUIIAMH;

® OILICHMBAaTh 3HAYEHUE KBAIPATHOTO KOPHSI U3 MOJIOKUTEIBHOTO LEIOr0 YUCIIa,

® pPacno3HaBaTh PAllMOHAJIBHBIE U UPPALIMOHAIBHBIE YHUCIIA;

® CpaBHUBATH YHCIIA.

B noBceHeBHOM KWU3HH M NIPH U3YYE€HUH APYTHX MPeAMETOB:

® OILICHMBATh PE3YyJbTaThl BBIYMCICHUI NPU PEIICHUH MPAKTHYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YUCET B PEATIbHBIX CUTYAIIUSX;

® COCTaBJIATh YHCIIOBBIC BBIPAXKEHHUS MPHU PEUICHUH MPAKTUYECKUX 3a7ad U 3a]1a4y
U3 IPYyruX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPe0Opa3oBaHNs

e BbINOJHATH HECTOXKHBIE TPEOOPA30BaHUS ISl BBIYMCICHUS 3HAYEHUN YHCIIOBBIX
BBIPDOKECHHM, COJAEP)KAIIMX CTENEHUW C HaTypaJbHBIM IIOKA3aTeNeM, CTEIEHH C LENIbIM
OTPHULIATENBHBIM NTOKA3aTEIEM;

® BBINOJHATH HECIIOXKHBIE TMPEOOPA30OBAHUSI IIENIBIX BBIPAKEHUN: PACKPHIBATH
CKOOKH, TPUBOJIUTH MOJAOOHBIE ClIaraeMbi¢;

®  JCIOJIb30BaTh (POPMYJIBI COKPALLIEHHOTO YMHOKEHHUSI (KBaJpaT CyMMBbI, KBaApatT
Pa3HOCTH, Pa3HOCTh KBAJPATOB) ISl YIPOILUEHHUS BHIYMCICHUM 3HAUEHHUI BhIPAKEHUI;

® BBINOJHATh HECIOXHBIE NpPeoOpa3oBaHUsl APOOHO-TUHEHHBIX BBIPAKEHUN H
BBIPAXKEHUN C KBAJIPAaTHBIMU KOPHSAMH.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPEAMETOB:

® [IOHMMATh CMBICJI 3aIIMCH YKCIIa B CTAHJIAPTHOM BUJE;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUEM «CTaHAAPTHAS 3alUCh YUCIIAY.

YpaBHeHUs U HEPABEHCTBA

e OnepupoBarh Ha 6A30BOM YPOBHE MOHATUAMU: PABEHCTBO, YUCIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YypPaBHEHUS, PEIICHHE YPAaBHEHHs, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEILIEHUE HEPABEHCTBA;

® POBEPSATH CIPABEIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peliaTh JUHEHHBbIE HEPABEHCTBA M HECJOXKHBIE HEPABEHCTBA, CBOASIIMECS K
JIMHCHUHBIM;

® pelaTh CUCTEMbI HECIOKHBIX JINHEWHBIX YPaBHEHU, HEPABEHCTB;



® [IPOBEPATD, ABJIAETCS JIU JAHHOE YHUCIIO PELICHUEM YpaBHEHUs (HEPABEHCTBRA);

® pemaTh KBAJApPaTHBIE YpaBHEHHUS 10 (OpMYJIe KOPHEH KBaIPATHOTO YPABHEHUS,

e 1300paxarh pEUICHUS HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSAMOIL.

B moBceaqHeBHOI KU3HU M NIPU U3YYEHHUH IPYTUX NMPEAMETOB:

® COCTaBIIATH U PEIIATh JIMHEHBIE YPABHEHUS NP PELUICHUH 33/1a4, BOZHUKAIOIIUX
B IPYTUX YYCOHBIX MpEIMETaX.

DOyHKIUU

e HaxoauTs 3HaueHNEe (YHKIMH 110 33JJaHHOMY 3HAUCHUIO apTyMEHTa;

® HaXOJUTh 3HAYCHUE apTyMEHTa 0 33JJaHHOMY 3HAYEHUIO (PYHKIIUU B HECIOKHBIX
CUTYyalUsX;

® ONpPEACISAThH MOJOKEHUE TOUKHU 0 €€ KOOpAWHATaM, KOOPAUHATHI TOUKHU IO €€
MOJIOKEHUIO Ha KOOPJIMHATHOM TIOCKOCTH;

e 10 rpaguKy HaxXOAWTh OOJACTh OMpEACNCHUS, MHOXXECTBO 3HAUCHMH, HYIH
(yHKIIMU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHus W YyObIBaHUS,
HauOoJIbIlIee U HAaUMEHbBIIIee 3HaYCHUST QYHKIIUU;

® CTpouTh IpaduK JIMHEHHON QYHKIINH;

® T[pPOBEPSATH, SABISICTCS JM JaHHBIA Trpaduk rpadukoM 3agaHHON GYHKIUU
(JIMHEWHOM, KBaIpaTUYHOW, 00paTHOIN MPONOPLUHUOHATBHOCTH);

® ONpEACIISITh MPUOIMKEHHBIE 3HAYCHUSI KOOPJIMHAT TOUKH NepeceyeHust TpauKkoB
byHKIU;

e omepupoBaTh Ha 0a30BOM ypOBHE TOHSATUSIMU: TOCIEIOBATEIBHOCTD,
apudpMeTndecKas Mporpeccus, FreOMeTpruIecKas porpeccus;

e pemaTh 33Ja4d HA TPOTPECCHM, B KOTOPBHIX OTBET MOXKET OBITh MOJy4YeH
HETOCPECTBEHHBIM MOJICUETOM 0€3 MpUMeHEHUs popMy.

B noBceaHeBHOI KU3HU U NIPU U3YYEHHH IPYTUX MPEAMETOB:

® JCIOJIb30BaTh IPAPUKU peATbHBIX TPOLIECCOB U 3aBUCUMOCTEH JIsl ONIpeieTIeHUs
WX CBOWMCTB (HauOONbIIME W HAUMEHBIIME 3HAYCHUS, MPOMEXKYTKH BO3PACTAHUS H
yOBIBaHMS, 00IACTH MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX 3HAUYCHUH U T.11.);

® HCIOJIb30BaTh CBOMCTBA JIMHEWHON (YHKIUU U €€ TpaduK Mpu pPEelIeHUH 3a1a4
U3 IPYTUX YYEOHBIX MPEIMETOB.

CrarucTHKa M TEOpHUs BEPOATHOCTEM

e lMeTh mnpencTaBiICHUE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH
CIIy4aiiHOTO COOBITHS, KOMOMHATOPHBIX 3a/1auax;

e pemarh MpocTeiire KOMOWHATOPHBIE 3aJadyd  METOAOM TMPSMOTO U
OpraHU30BaHHOTO Tepedopa;

® TIPEICTaBISATH JAHHBIC B BUE TAOJIUII, TUarpamMm, rpaduKoB;

YUTaTh HH(POPMALIHIO, TPEACTABICHHYIO B BUJI€ TaOJMUIIbI, IMarpaMMBbl, Tpaduka;

OTIPENICINIATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKHU YUCIIOBBIX HA0OOPOB;

OIICHUBAThH BEPOSITHOCTH COOBITHS B MPOCTEUININX CITydasix;

MMETh MPEACTABJICHUE O POJIU 3aKOHA OOJIBIITUX YHCET B MACCOBBIX SIBJICHUSX.
NMOBCEITHEBHOM KM3HM U NPHU U3YYEHUH JAPYTUX MPeIMETOB:

OLICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METO/IOM Iiepedopa;

® UMETh NPEACTABICHUE O POJM MPAKTHUUYECKU JTIOCTOBEPHBIX M MaJOBEPOSITHBHIX
COOBITHI;

.w“..



® CpaBHUBAaTb OCHOBHBIC CTaTHCTUYECKHE XapaKTCPUCTUKH, IIOJyYCHHBIE B
IIPOLIECCE PELIEHUS NTPUKIATHON 3aa4U, U3YYECHUS PEAIBHOIO SIBJICHNUS;

® OIEHMBATh BEPOATHOCTh pEATBHBIX COOBITHI U SBIEHUH B HECIOXKHBIX
CUTYyaLUX.

TexkcToBBIC 32241

e PemaTe HECIOXKHBIE CIO)KETHBIE 3a7]aul Pa3HbIX TUIIOB HA BCE apU(PMeTUUECKUE
JICUCTBUS,

® CTPOUTh MOJIENb YCJIOBHMS 3aAaud (B BHUAE TaONMIBI, CXEMbI, PUCYHKA WU
YpaBHEHUS), B KOTOPOH JTaHbI 3HAYECHHSI IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJTUYHH, C LIEJBIO
ITIOMCKAa PELICHUS 33/1a4u;

® OCYIIECTBISITh CIOCOO TOMCKA pEIIeHHS 3aJayd, B KOTOPOM pacCyKIeHue
CTPOMTCSI OT YCJIOBUS K TPEOOBAaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJIATH IUIAH PEIICHUA 3a1a4K;

e  BBIJICIATH JTAIlbl PEMICHUS 3a/1a4H;

® VHTEPIPETUPOBATH BBIYMCIUTEIBHBIE pE3yJbTaTbl B 3aJa4ye, HCCIEI0BATH
IIOJIyYE€HHOE pelLIeHUE 3a/1a4H;

® 3HaTh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSAYEH BOJAE, MPOTHUB TEUEHUS U IO
TEUYCHUIO PEKH;

e pemaTh 33/1a4M Ha HAXO0XKIACHUE YAaCTH YUCIA U YUCIIa MO €T0 YaCTH;

e pemarh 3aJa4d pa3HbIX TUNOB (Ha paldOTy, Ha MOKYIKH, Ha JIBHXKCHHE),
CBSA3BIBAIOIUX TPU BEJIUYMHBI, BBIICIATH 3T BEIUYMHBI 1 OTHOLIECHUS MEXAY HUMU;

® HaxXOJUTH IIPOLEHT OT YUCJIIA, YUCIIO 10 IIPOLICHTY OT HEr0, HAaXOAUTh IIPOLIEHTHOE
CHIDKEHME WIH MPOLIEHTHOE IOBBIIICHUE BEIUYUHBI,

® peuIaTh HECI0KHBIE JIOTUYECKUE 3a4a4i METOIOM PACCYKIACHUN.

B noBceagHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

® BBIJIBUIaTh TMIIOTE3bI O BO3MOKHBIX IPEIEIbHBIX 3HAUCHUSAX NCKOMBIX B 3a7a4€
BEJIMYUH (Z1e7aTh NPUKUIKY ).

Hcropusi MaTeMaTUKH

e OnuceiBaTh OTAENBbHBIE BBIIAIOLIMECS PE3YNbTATHI, IOJYYEHHBIE B XOJE
pPa3BUTHS MATEMATUKU KaK HAYKH;

e 3HATh NIPUMEPbl MATEMATHYECKUX OTKPBITUM M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHEM;

® [IOHMMATh POJIb MAaTEMATUKH B pa3BUTHHU Poccun.

MeToabl MaTEMAaTHKH

e BriOupars noaxoasmuid MU3y4yeHHBIH METOA Jis PEUIeHHs] U3YyYEHHBIX TUIIOB
MaTeMaTUYECKUX 3a1aY;

e [lpuBomuTs mpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKpYKaroLIEH
NENCTBUTEIBHOCTH Y TPOU3BENCHUAX UCKYCCTBA.

BhInyCKHHMK NMOJIyYUT BO3MOKHOCTh HAYYUThCH B 7-9 Kiaccax AJs1 o0ecneyeHust
BO3MOKHOCTH YCHEHIHOT0 MPOAOJI:KEeHUsI 00pa30BaHusA HAa 0a30BOM M YIJIyOJIEHHOM
YPOBHSIX

DJieMeHTbl TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH



o  Onepuposamv noHAMusAMU: onpeoeienue, meopemda, aKCUOMAd, MHONICECMEBO,
Xapakxmepucmuku MHONCECmM8a, d1eMeHm MHONCeCmed, nycmoe, KOHeuHoe U OeCKOHeYyHoe
MHOACECMBO, NOOMHONCECBO, NPUHAODTIEHCHOCb, BKIIOUEHUE, PABEHCNEO MHONCECME,

® Uu300padicamv MHOINCECMBA U OMHOUIEHUE MHONCECME C NOMOWbIO KpPY20os
Junepa,

® onpeoenimb NPUHAOJIEHCHOCHb IJIEMEHMA MHOMNCECMBY, O00beOUHeHU0 U
nepeceyeHur0 MHONCeCms;

®  3a0a8amb MHONCECMBO C NOMOWDBIO NEPEUUCTCHUS DJIeMEeHMO8, CJLOBECHO20
ONUCAHUA;

® onepuposamv NOHAMUAMU:  BbICKA3bIGAHUE, UCMUHHOCMb U  JIOJHCHOCHD
BbICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHULL, ONEPAYUU HAO BbICKAZLIBAHUIMU. U, UIU, He,
VCI08HbLE BbICKA3LIBAHUS. (UMNIUKAYUU),

® CcmMpoumb 8bICKA3bIBAHUSL, OMPUYAHUS BbICKA3bIBAHUIL.

B noBceHeBHOM KU3HHU M TPH U3YYEHHHU APYTUX MPEIMETOB:

® Ccmpoums YenouKu yMo3aKato4eHull Ha OCHO8e UCNONIb308AHUS NPABUIL IOSUKU;

®  UCNONBL308AMb MHOJICECMBA, ONEPAYUU C MHONICECMBAMU, UX 2epaghuuecKoe
npeocmasienue OJisk ONUCAHUSL PEeaIbHbIX NPOUECCO8 U SGIEHULL.

Yucaa

o  Onepuposamb NOHAMUAMU. MHONCECMBO HAMYPALbHbIX YUCEN, MHONCECMBO
Yenvix qucen, MHOMCECMB0 PAYUOHAILHBIX YUCel, UPPAYUOHATbHOE HUCTO, KBAOPAMHbLU
KOpeHb, MHONCECMBO  OelCMBUMENbHbIX —HUCel, 2eOMempuyeckas uHmepnpemayus
HAMYpaibHbIX, YeblX, PAYUOHATbHBIX, OelCMEUMETbHbIX YUCe],

®  NOHUMAMb U OOBACHAMb CMBLC NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,

®  GLINONHAMb  BbIYUCAEHUS, 6 MOM HUCIe C UCNOIb308AHUEM NPUEMOS
PAYUOHATIbHBIX BbIYUCTICHULL,

®  GBINONIHAMb OKPY2lleHUe PAYUOHATIbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCAA,
npeocmasisims payuoOHAIbHOE YUCTIO 8 8UOe 0eCAMUUHOU OpooU
VYROPAOOUUBAMb YUCA, 3ANUCAHHBLE 8 BUOE 0ObIKHOBEHHOLL U OeCAMUYHOU OPOOU;
nHaxooumv HO/{ u HOK uucen u ucnonv3osamo ux npu peuleHuu 3a0ad.

B noBcetHeBHOM KU3HHM M TPH U3YYEHUHU APYTUX MPEIMETOB:

®  NpUMEHAMb NPABULA NPUOTIUNCEHHBIX BbIUUCIEHUL NPU PeeHUU NPAKMUYeCKUX
3a0a4 u peweHuy 3a0ay Opyaux y4eoHvix npeomemos;

®  GBINONIHAMb CPAGHEHUE Pe3YIbMAMO8 bIYUCIIeHUL NPU PeuleHUU NPAKMU4ecKux
3a0a4, 8 mom yucjie nPubIUHCEHHBIX GbIYUCTEHUU,

®  COCMAasNAMb U OYEHUBAMb YUCIIOBbLE BbIPANCCHUSL NPU PEeUeHUU NPAKIMUYECKUX
3a0a4 u 3a0a4 U3 Opyeux y4eOHvlx npeomemos,

®  3aNUCHIBAMb U  OKPYIIAMb  YUCIO8ble 3HAYEHUS PeanbHbIX GelUHUH C
UCNOIb308AHUEM PAZHBIX CUCTNEM UBMEPEHUS.

ToxknecTBeHHBbIE TPe00pa3oBaHUA

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢
yenvim OmpuyameibHbM HOKa3amesnem,

®  GLINOJIHAMb NPEoOPAZ0BAHUS YENbIX BbIPANCEHUN. Oelicmeus ¢ 0OHOUIeHAMU
(cnooiceHue, @vlyUMAHUE, VMHOJCEHUE), OelUCmeUus ¢ MHO2OUIEHAMU (CILOJCeHUe,
gbIUUMAHUE, YMHOJICEHUE);



®  GLINOIHAMb PA3IONCEHUE MHO2SOYLEHO8 HA MHONICUMENU OOHUM U3 CHOCODO0B:
8bIHEeCeHUe 3a CKOOKY, 2PYRNUPOBKA, UCNONb308aHUE DOPMYI COKPAUWEHHO20 YMHONCEHUSL,

®  gblOeNAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUICHO8,

®  PACKIA0bIBAMb HA MHONCUMENU KBAOPAMHBIU MPEXUIeH;

®  GLINOIHAMb NPeoOPA30BAHUS BLIPAINCEHUL, COOEPAHCAUWUX CMENeHU C YelblMu
OMpUYAMeNbHbIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 eude CmeneHu ¢ Yeivim
ompuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOJIHAMb NPeoOPa308anUsi OPOOHO-PAYUOHATILHBIX BLIPANCEHUIL: COKPAUjeHUe
Opobeli, npusedeHue aneebpaudeckux Opobell K obwemy 3HAMeHameno, CILOdNCeHUe,
VMHOJMCEHUe, OelleHUe aneedopauyeckux opobet, 6038edeHue aneedpauyeckou o0poou &
HAmMypaioHyo U yeiyo OmpuyamenvHyo Cmenens;

®  GLINOJIHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbBIE KOPHU,

® gvlOenAmb KEAOpam CYMMbl WAL PASHOCMU O8VYIeHA 8 BblPANCEHUIX,
cooeparcaujux KeaopamHvle KOpHU,

®  GLINOJIHAMb NPEoOPA3Z0BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.

B noBce1HeBHOM KNU3HH M NIPH U3yYE€HHH APYTUX MPeIMETOB:

®  GLINOIHAML NPeodpPaA3’06aHuss U OelUcmeuss ¢ YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApPMHOM 8UOe;

®  GLINOJIHAMb NPEoOPA308aAHUS AleOPAUYECKUX BLIPANCEHUL NPU peuleHUuU 3a0ay
opyaux yuebHvix npeomemos.

YpaBHeHHs 1 HEPABEHCTBA

o Onepuposamv nNoOHAMUAMU: YpaABHeHUe, HEePABEHCME0, KOPEeHb YPAaGHeHUs,
peutenue HepageHcmed, pPASHOCUNbHbIe YPABHeHUs, 001acmb OnpeoeseHuss YPAGHeHUs!
(HepaseHcmaa, cucmemul YPAGHEHUL UlU HEPABEHCME),

® pewlambs JUHEUHble YPAGHEHUs U YPAGHEHUSl, C80OUMbLE K IUHEUHBIM C NOMOUBIO
MOIHCOECMBEHHBIX NPEOOPA30BAHUL,

® pewamsv K8aOpamHvle YPABHEHUs U YPABHEHUs, CB00UMble K K8AOPAMHBIM C
HOMOWBIO MOACOECNBEHHBIX NPeodPA306aHULL

® peuwamsb OpOOHO-TUHEUNbIE YPABHEHUSL,

® pewamb npocmenwue UPPAYUOHANbHLIE — ypashenus euda  [f(x)=a,
NAGENGE

o pewams ypasnenus suda X' =a;

® pewlamv YpasHeHus CHOcoOOM pA3IONCEHUS HA MHONCUMENU U 3aMeHbl
nepemMeHHOU;

®  UCNONB308AMb MEMOO UHMEPBANO8 05 peuleHUsl YeavlxX U OpOOHO-PAYUOHATILHBIX
HepageHcms,

® pewams JUHElLHblE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuams HeCl0JCHblE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  peuamv HeCl0IHCHblE CUCTEMbl TUHEIHbIX YPAGHEHULL C Napamempamu,

® peuwams HeCl04CHbLE YPAGHEHUS 8 YENblX YUCIAX.

B noBce1HeBHOM KNU3HU M NIPH U3YYE€HHUHU APYTUX NMPeIMETOB:

® CcoCmaesnamov U peuams JUHelHble U K8AOpamHbvle YyPasHeHUsl, VPABHEHUS, K HUM

CBO0AUUECS, CUCTEMbL JIUHEUHbIX YPABGHEeHUl, HePABeHCmME Npu peueHuu 3a0ay opyaux
VUEOHBIX NpeoMemos;




®  GLINOIHAMb OYEHK) NPasOOno00oUs pe3yIbmamos, NOLy4aemvix npu peuleHuu
JIUHEUHBIX U K8AOPAMHBIX YPAGHEHUL U CUCEM JTUHEUHbIX YPAGHEeHUll U Hepa8eHCcms npu
peueHuu 3a0ay Opyeux y4eonvix npeomemos;

® gbIOUpPAMb COOMBEMCMEYIOUUEe YPAGHEHUSA, HEPABEHCMBA UIU UX CUCTEeMbl Ols
COCMABIEHUST MAMEMAMUYECKOU MOOeIU 3a0AHHOU PealbHOU CUmMyayuu Uil nPUKiIaoHoll
3a0ayu;

®  yMemb UHMEPNPEemupo8ams NOJLYYEHHbIN NPU PeuleHUU YPAGHEHUS, HEPABEHCMBA
UU cucmemvl pe3yibmam 8 KOHmMeKCcme 3a0aHHOU PeanbHOl CUmMyayuu uid npuKiaoHoll
3ao0auu.

DOyHKIUU

o  Onepuposamv NOHAMUAMU. PYHKYUOHANLHAS 3A6UCUMOCTb, QYHKYUS, 2pAPUK
@dyukyuu, cnocobwvl 3a0anusi QYHKYuU, apeymeHm u 3HaveHue QYHKyuu, o001acmsy
onpeoeieHUuss U MHONCECMBO 3HAYEHUl QYHKYuU, Hyau QYHKYuu, npomedcymru
3HAKONOCMOAHCMBA, MOHOMOHHOCIb (DYHKYUU, YeMHOCTNb/HeUemHOCMb OYHKYUU,

o cmpoumsb  2paguxku  TUHEUHOU, KEAOpAmuyHou  QyHKyul,  0OpamHol

vy =~x,y=x, y=|x>
X+Db

®  Ha npumepe K8AOPAMUUHOU PYHKYUU, UCNOIb308AMb NPeodPA308aAHUSL 2pAPUKA
@yuxyuu Y=F(X) ons nocmpoenus epaguxos Gyuxyuii y - af (kx+b)+c;

® CcoCcmasnamy ypasHeHus NPAMOU NO 3a0AHHbIM YCI0BUAM: NPOX00auell yepes 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osell yepe3 OaHHYI0 MOYKY U NApailelbHOlU
OAHHOU NPAMOLL;

® uccredogams pyHKYUIO No ee papuxy;

®  HAXOOUMb MHONCECMB0 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

® onepupogamv  NOHAMUAMU:  NOCNEO008AMENLHOCTb, apugmemuueckas
npozpeccus, 2e0MempuyecKas npocpeccusi;

® pewams 3a0a4u Ha APUPMEMUUECKYI0 U 2e0MEeMPUYECKVIO NPOSPECCUIO.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:

®  UILTIOCMPUPOBAMD C NOMOWBIO 2PAPUKA PEaNbHYI0 3A8UCUMOCTb UTU NPOYECC NO
UX XApaKmepucmuKam,

®  UCNONB308AMb CEOUCMEA U 2PAPUK KBAOPAMUUHOU DYHKYUU NPU pelueHUul 3a0ay
u3 Opyaux y4eOHvix npeomemos.

TekcTOBBIE 33a]aYH

o Pewamsv npocmvle U ClONCHbIE 3a0auu PA3HLIX MUNOS, d MAKH#Ce 3a0aiu
NOBbIUEHHOU MPYOHOCMUL,

NPONOPYUOHATLHOCIU, PYHKYUU UOA. y = a +

®  UCNONBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeU MEKCMO8 CLONCHBIX 3a0ay
0J1s1 NOCMPOEHUSI NOUCKOBOU CXeMbl U PeueHUs. 3a0ay;

®  pazuuams MoOoeib MeKCma U MOO0elb peuleHuss 3a0ayu, KOHCMPYUposams K
O0OHOLL MOOEU PeUleHUsl HECAONCHOL 3A0a4U Pa3Hble MOOeIU MeKCcma 3a0ayu,

® 3HaAmMb U NPUMEHAMb 00a CnOcoba NOUCKA peuleHus 3a0ay (om mpeboBanus K
VCI08UIO U OM YCI08USL K MPebOBAHUIO);

®  MO0enUposamsb PAcCylHcOeHUss Npu NOUCKe peleHus 3a0ay ¢ NoMowbio epag-
cxemol,

®  gbIdenAMb IMANbL PeUleHUs 3a0a4U U COOEPIAHCAHUE KAAHCO020 IMAand;



® yMemb 8blOUPAMb ONMUMATLHBIU MEMOO peuleHUs 3a0a4u U 0CO3HABAMb 8bl00D
Memooa, paccmMampusamy pasiuiHvle Memoobl, HAX00UMb PA3Hble peuleHUsl 3a0ayu, eciu
B03MOJHCHO,

®  gHanU3UPOBAMb 3aMpYOHeHUs. NPU peuleHuU 3a0ay;

® GLINOIHAML  PA3IUYHblE  NPeodpa’08aHus  NPeodloNCEeHHOU  3a0ayl,
KOHCIMPYUpo8ams HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0Opammubie;

® UHMEPNPemuUpPoBams BLIYUCIUMEbHbIE Pe3YTbMmamsl 6 3a0aue, UCCIe008amb
nOJIy4UeHHOoe peulenue 3a0adu,

®  QHANU3UPOBAMb BCEBO3MONCHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUS O08YX
00beKMOo8 U UBMEHEHUEe UX XAPAKMEPUCIUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMMb,
8peMsl, paccmosiHue) npu peuleHuy 3a0ay Ha 08UMNCEeHUe 08YX 00bEeKmMo8 KaK 8 0OHOM, MaK
U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,

®  UCCIEeD08AMb BCEBO3MONCHBIE CUMYAYUU NPU PeuleHUU 3a0ayd Ha 08UICEeHUe NO
peKe, paccmampusams pasHvle CUCmeMbl Omcuema,

® peuwams pazsHoOOPA3Hble 3A0aAYU KHA YACTIUY,

® pewambs U 000CHOBHIBAMb CBOE peuleHue 3a0ay (8bl0eNamb MamemMamuiecKyo
OCHOBY) HA HAXO0JICOeHUe Yacmu YUCIA U YUCA NO €20 YACMU HA OCHO8E KOHKPEMHO20
cmoleaa Opoou,

®  0CO3HABAMb U OOBACHAMb UOESHMUUYHOCHb 3A0aY PA3HBIX MUNOB, CE53bIBANIOUUX
mpu eIudunbvl (Ha pabomy, HA NOKYNKU, HA OBUJCEHUE), 8blOEsIMb IMU GEIUYUHBL U
OMHOWEHUST MedHCOy HUMU, NPUMEHAMb UX NpU peueHuu 3aoai, KOHCMPYUposams
cobcmeennbvle 3a0a YKA3AHHbIX MUN08,

® gla0emb OCHOBHbIMU MemMOOaMU peuleHus 3a0aiy Ha CcMecu, CHlaswl,
KOHYeHmpayuu,

® pewamsb 3a0ayu HA NPOYEHMbl, 6 MOM HUCIe, CIOJNHCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONbL3YS PA3HbLE CNOCODbI;

® pewams J02uvecKue 3a0adu PAsHuLIMU CHOCOOAMU, 8 MOM 4ucie, ¢ 08YMs
onoxamu u ¢ mpemst O10Kamu OAHHBIX ¢ NOMOWbIO MAOIUY;

® pewamv 3a0ayu NO KOMOUHAMOpUKE U Meopulu 6epOosmHOCmell HA OCHO8e
UCNOIL308AHUS U3YUEHHBIX MEMO008 U 0O0CHOBLIBAMb peuleHUe,

® pewambs HeCl0NHCHbLE 3A0aYU N0 MAMEMAMUYEeCKOU CIamucmuxe,

® o61a0emb  OCHOBHLIMU ~ MEMOOAMU  peuleHUus  CIJCemHblX — 3a0au:
apugmemuueckutl,  anreebpauyecKui,  nepedooOp - BAPUAHMO8,  2EOMEMPUUECKUL,
epaguueckutl, NpUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KM3HU M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

®  gblOENAMb NPU peeHUl 3a0ay XapaKkmepucmuky paccmampueaemoll 8 3aoaue
cumyayuu, OmiuuHble Om PpedanbHblX (me, Om KOMOPbIX aAOCMPAUpo8alucy),
KOHCMPYUpo8ams HOGble CUMYayuu ¢ Y4emom dMmux XapaKmepucmux, 8 YacmHocmu, npu
peulenuy 3a0ay Ha KOHYeHmpayuu, y4umsléams nI0OMHOCHb 8eUleCEd,

® pewamsv U KOHCMPYUPOBAMb 3A0A4U HA OCHO8E pPACCMOMPEHUS PealbHblX
cumyayutl, 8 KOMopwvlx He Mpedyemcs MOUHbIU BbIYUCTUMEbHBII PEe3)IbIMam,

® pewamv 3a0ayu HA OBUJICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCHEMbl
omcuema.

CraTucTUKa U TeOPHUsi BEPOsITHOCTEM



o Onepuposamv noHsmusMu: cmoadyameie U Kpyeoevle Ouazpammvl, madiuyvl
OaHHbIX, CpedHee apupmemuyeckoe, MeOUuaHa, Hauboabuiee U HAUMeHbulee 3HAYEHUS
8bI00PKU, PA3ZMAX 6blOOPKU, OUCnepcUsi U CMAHOApmMHoe OMKIOHeHUe, CAY4atHas
UBMEHYUBOCIb,

® uzerekamv uH@opmayuio, TPEICTABICHHYIO B TaOJMIIAX, HAa JUarpammax,
rpadukax;

® cocmasnsmo mabauybl, CMPOUNMb OUALPAMMbL U 2PAGUKU HA OCHOBE OAHHDBIX,

® Onepuposamv NOHAMUAMU. (BAKMOPUAN YUCIA, NEPeCAHOB8KU U COYemAaHus,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABUIO NPOU3BEOCHUs NPU PeuleHUU KOMOUHAMOPHBIX 3A0aY;

®  onepuposamv NOHAMUSIMU. CYYAUHBII ONbIM, CAVHAUHBIIL 6b100p, UCHbIMAHUE,
deMeHmapHoe CayuaiHoe coovimue (Ucxo0), Kiaccuieckoe onpeoeieHue 8eposimHoCmu
CYUaiH020 cobblmus, Onepayul Hao CIYYaAuUHbIMU COOLIMUAMU,

®  npedcmasIAmsb UHGOPMAYUIO C NOMOWbIO KPY208 Diliepa,

® pewams 3a0ayu HA BbIYUCIEHUE BEPOSIMHOCMU C NOOCHEMOM KOJUYECmBd
BAPUAHMOB C NOMOUWBIO KOMOUHAMOPUKUL.

B noBceqHeBHOM KM3HH M TIPH H3YYe€HUH APYTHX MPeAMETOB:

® u3sIeKaAmb,  UHMEPNPEemuposams U  Npeodpazosevieams  uHGoOpMayuio,
MPEJICTaBICHHYI0 B TaOJIMIIAaX, Ha JuarpamMmax, rpadukax, OTPaKalollyld CBOWCTBA U
XapaKTePUCTHKHU PEaTbHBIX MTPOILIECCOB U SBJICHUM;

® onpeodenamv CcmamucmuyecKue Xapakxmepucmuku 6blOOPOK no madauyam,
ouazpammam, epaguram, 6vlNOJHAMb CPABHEHUE 8 3A8UCUMOCIU OM Yeau peueHus
3a0ayu;

®  OYEHUBAMDb BEPOSIMHOCHIb PEAIbHBIX COOBIMULL U S68eHUIL.

Hcropusi MaTeMaTUKH

o Xapaxmepuzoeamvb  6KIAO  BbIOAIOWUXCS — MAMEMAMUKO8 6  pa3sumue
MamemMamuxy U UHbIX HAYYHBIX 0Oacmetl,

® NOHUMAMb PONb Mamemamuku 8 pazsumuu Poccuu.

MeToabl MaTEMAaTHKH

o Ucnonv3ys uszyueHHble Memoobl, NPOEOOUMb OO0KA3AMENbCME0, GbINOJIHAMb
onpoeepoicenue;

® gblOUpamb  U3YUeHHble  MemoOobl U UX KOMOuHayuu Ol peuleHus
MamemamuyecKkux 3a0ay;

®  UCNONBL308AMb MameMmamuyeckue 3HAHUs 011 ONUCAHUS 3AKOHOMEPHOCmell 8
OKpydIcalowelt OetcmeumelbHOCMuU U NPOU3BE0EHUSIX UCKYCCMBA,

® npuMeHAmb  npocmeulwiue  NPOSPAMMHLIE — CPEeOCmBd U DJIeKMPOHHO-
KOMMYHUKAYUOHHblE CUCIEMbL NPU PeUleHUU MAMeMamuidecKux 3a0ay.

BpInyCKHHMK MOJIyYUT BO3MOKHOCTh HAYYMTBHCH B 7-9 Ki1accax il yCHeIHOro
NMPOJ0JIKeHNsI 00pPa30BAHUSA HA YIIy0J€HHOM YPOBHE

JJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOMN JIOTUKH

e (CB00OOJIHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, XapaKTEPUCTUKN MHOXKECTBA,
AJIEMEHT MHOXXECTBA, MyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, IMOJIMHOXKECTBO,
MPUHAIJICKHOCTH, BKIIOYEHHE, PABEHCTBO MHOXKECTB, CITOCOOKI 3aJ]JaHUE MHOKECTBA,

® 3a7aBaTh MHOXECTBA Pa3HBIMU CIIOCOOAMU;



® [IPOBEPATH BBHINOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOMXKECTBA;

e CBOOOJHO OMEpUPOBATH MOHATUSMU: BBICKA3bIBAaHHE, UCTUHHOCTh U JIOXKHOCTh
BBICKA3bIBAHUS, CIIOKHBIE W IPOCTHIE BBICKA3bIBAHMS, OTPHIIAHME BBICKA3bIBAHUI;
UCTUHHOCTD U JIOKHOCTh YTBEPKJICHHS U €T0 OTPULIAHMS, ONIEpalliy HaJl BbICKAa3bIBAHUSIMMU:
U, WIH, HE; YCIOBHBIE BBICKA3bIBAHUS (MMILTUKAIINH);

® CTPOUTH BBICKa3bIBaHUS C UCTIOJIB30BAHNEM 3aKOHOB ajIreOphl BHICKA3bIBAHUMH.

B moBceaqHeBHOI KU3HU M NIPU U3YYEHUH APYTUX NMPEAMETOB:

® CTPOUTH PACCYXIEHUS HA OCHOBE UCIIOIb30BaHUS MMPABUII JIOTHKU;

® CMOJIb30BaTh MHOXKECTBA, OINEpaIllM C MHOXKECTBaMHU, HUX Tpadudeckoe
NPEACTABICHUE ISl ONHCAHUSl PEAJbHBIX MPOLIECCOB M SIBJCHUW, NPU PELICHUM 3aAad
JIPYTUX y4eOHBIX MPEIMETOB.

Yucaa

e (CB0oOOIHO omepupoBaTh TMOHATUSMU: HATYpPAIbHOE YHUCIO, MHOXECTBO
HaTypaJbHBIX YHWCEJ, LEJI0€ YHMCJIO, MHOXXECTBO LENbIX 4YHCEN, OOBIKHOBEHHAs ApPOOb,
AecsATUYHas Apo0b, CMEMIAHHOE YKCIIO, PALIMOHAIBHOE YHCIIO, MHOKECTBO PALIMOHAIBHBIX
qyCeNl, UpPAMOHAIBHOE YUCIIO, KOPEHb CTENEHU N, AEHCTBUTEIBHOE YHCIO, MHOKECTBO
JNEUCTBUTEIBHBIX YHCEN, TEeOMETpHUYecKass HHTEpIpeTauusi HaTypalbHbIX, LEJbIX,
palMOHAIBHBIX, IEHCTBUTEIBHBIX YUCEN,

® T[IOHMMaThb U OOBSCHATH PAa3HULY MEXAY MO3UIUOHHOW M HEMO3UIMOHHOU
CUCTEMaMH 3alMCH YHCET;

® [IEPEBOJUTH YHCIIA U3 OJHOU CUCTEMBI 3aMUCH (CUCTEMBI CUMCIICHUS) B APYTYIO;

e JI0Ka3bIBaTh M MCIIOBH30BATh NMPHU3HAKK JAEMUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TPOU3BEICHUS YUCEI MTPU BHITIOJHEHNUN BBIYMCICHUN U PEILICHUH 33/1a4;

® BBINOJHATH OKPYIJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YMCEN C 3aJaHHOU
TOYHOCTBIO;

® CpaBHUBATh JICUCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0aMU;

® VYIOOPSAOYMBATH YHUCIA, 3alMCaHHbIE B BUJE OOBIKHOBEHHOW W JECATUYHOU
OpoOu, YKclia, 3aliCaHHbIe C MCHOJb30BAaHUEM apHU(PMETUYECKOTO KBAJPATHOI'O KOPHS,
KOpHEH cTeneHu 0oJiblie 2;

e naxoguth HOJl u HOK umncen pa3HbiMu cnioco0amMu M HCMOJIb30BAaTh UX MpPHU
pELICHUH 3a1a4;

® BBIOJHATH BBIYMCICHUS W MPeoOpa3oBaHUs BBIPAXKEHUH, COAEpIKALIUX
JEUCTBUTEIbHBIC YMCIA, B TOM YUCIIE KOPHU HATypajIbHBIX CTENEHEH.

B noBceHeBHOM KU3HH M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

® BBINOJHATh U OOBSACHATH PE3YyJIbTaThl CPABHEHUS PE3YIbTATOB BHIYMCICHUN MpU
pEIIeHNN NPAKTUYECKUX 3a]ady, B TOM YHCIE MPUOJIMKEHHBIX BBIUMCICHUHN, UCHOJIb3YS
pasHbIe CIOCOOBI CPAaBHECHHUIA,

® 3aMCHIBATh, CPABHUBATH, OKPYIJIATh YMCIIOBBIE JAHHBIE PEAJIBHBIX BEJIUYHUH C
HCITOJIb30BAaHUEM Pa3HbIX CHCTEM U3MEPEHMS;

® COCTaBJSITh W OLIGHHWBATh Pa3HbIMU CHOCOOAMM YHCIIOBBIE BBIPAXKEHUS TNpHU
pEIIeHUH MPAaKTUYECKUX 3a7a4 U 3aJ1ay U3 JPYruX y4eOHbIX MPEIMETOB.

TosxkaecTBeHHBbIE TPeodpa3oBaHUA

e (CB0OOOIHO ONEPUPOBATH MOHATUSIMHU CTENEHH C LIEJIBIM U APOOHBIM MTOKA3ATENIEM;

® BBINOJIHATH JIOKA3aTE€IbCTBO CBOMCTB CTENEHU C IEIbIMH W JIPOOHBIMU
MIOKa3aTeNsIMH;



® OIEpHUPOBATh NOHATUSAMHU «OIHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOU
MEPEMEHHOI, KMHOTOUJICH C HECKOJIBKMMH IEPEMEHHBIMI, KO3 (OULIMEHTH MHOTOUJICHA,
«CTaHJapTHAs 3alMCh MHOTOWIECHA», CTEIIEHb OJTHOWIEHA U MHOTOYJIEHA;

e cBOOOJHO BIAJECTh MPUEMaMU IPEOOPA30BAHUS LIETBIX U JPOOHO-PAIIMOHATBHBIX
BBIPKEHUM;

® BBIOJIHATH Pa3J0XKEHUE MHOTOUYWIEHOB Ha MHOKUTEIM Pa3HbIMU CIOCOOAMHU, C
MCIOJIb30BaHUEM KOMOMHAIMI pa3Iu4HbIX IPUEMOB;

® CIOJB30BaTh TeOpeMmy Buera u Teopemy, oOpatHyto Teopeme Buera, mist morcka
KOpPHEW KBaJPaTHOIO TPEXWICHA U JJIS PEIICHUS 3a/1a4, B TOM YUCJIE 3a]a4 C IapameTpamMu
Ha OCHOBE KBaJIpaTHOTO TPEXWICHA,

®  BBINOJHATH JCJICHUE MHOTOWIEHA HA MHOTOYJIEH C OCTAaTKOM;

e JI0Ka3bIBaTh CBOMCTBA KBaJAPAaTHBIX KOPHEH U KOPHEW CTEIECHH N;

® BBINOJHATh NPEOOPA30BaHUsI BBIPAKEHUN, COJAEPKAIIMX KBAaAPATHBIE KOPHH,
KOPHH CTENEHU N,

e CBOOOJHO ONEPUPOBATH MOHATUAMH TOXKIECTBOY», KTOXKIECTBO HA MHOXKECTBEY,
«TOJIECTBEHHOE MTPE0OPa30BAHUEN;

e BBINOJIHATH pa3jIMyYHbIE NMPEOOPA30BaHMs BBIPAXKEHUN, COJAEP)KALIMX MOJYJIH.
() =

B noBceagHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

® BBINOJHATH MNpPeoOpa3OBaHMSI M JEUCTBHS C OYKBEHHBIMH BBIPAKECHUSIMH,
YHCIIOBBIE KOA(P(UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAaHIaPTHOM BUJIE;

® BBINOJIHATH NPeoOpa30BaHUs PALMOHATIBHBIX BBIPAKEHUH NPHU PEIICHUU 33134
APYTUX Y4EOHBIX MTPEIMETOB;

® BBINOJHATH MPOBEPKY MPABAONOA00MS (HU3MUECKUX U XUMHUYECKHX (DopmMys Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHHS U HEPABEHCTBA

e (CB00OOIHO OmEpUpPOBAThH MOHATUSMU: YPAaBHEHHUE, HEPABEHCTBO, PABHOCUIIbHbBIC
YPaBHEHUSI M HEPABEHCTBA, YPaBHEHUE, SBIIOLICECS CIEACTBUEM APYrOro YpaBHEHUS,
ypaBHEHHUS, PABHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IIPE0Opa30BaHuUs ypPaBHEHUH;

e pewmarb pasHble BUAbl YPABHEHHH M HEPABEHCTB M UX CUCTEM, B TOM YHCIIE
HEKOTOpbIE ypaBHEHU 3 U 4 cTeneHel, [poOHO-pallMOHaIbHbIE U UPPALIMOHAILHBIE;

e 3HaTh Teopemy Buera s ypaBHEHHI CTENEHN BBIILIE BTOPOM;

® T[IOHMMAaTb CMBICI TEOPEM O PABHOCWIBHBIX M  HEPAaBHOCUJIBHBIX
npeoOpa3OBaHUAX YPaBHEHUM U yMETh UX JIOKA3bIBATh;

e BJAJETh Pa3HBIMU METOJAMM PEUICHUS YPABHEHUI, HEPABEHCTB U MX CHUCTEM,
YMETh BbIOMPATh METO pelIeHUsI U 00OCHOBBIBaTH CBOU BBIOOD;

® JCIIOJB30BaTh METOJ MHTEPBAJIOB ISl PELICHUS HEPABEHCTB, B TOM YMCIIE
IpOOHO-pAlMOHANBHBIX M BKIIOYAIOIIUX B CE0sI HppallMOHAIbHBIE BEIPAKEHUS,

e pemarh anredpandyeckue YpaBHEHHS W HEPABEHCTBA M HUX CHUCTEMBI C
napamMeTpamu alredpandyeckuM u rpaudecKuM METOAaMHu;

® BJAJETh PA3HBIMU METOAAMHU JI0KA3ATEIBCTBA HEPABEHCTB;

® pemaTh ypaBHEHU B LENBIX YUCAX;

e U300pakaTh MHOXXECTBA Ha  IUIOCKOCTH, 33JaBa€Mble  YpPaBHEHHUSIMH,
HEPABEHCTBAMH U UX CUCTEMAMH.



B moBceqHeBHOM KU3HU M NIPU U3Y4YEHHH APYTUX NPeAMETOB:

® COCTaBJIATH U PELIaTh yPAaBHEHUS, HEPABEHCTBA, X CUCTEMBI IPY PELICHUU 3a4a4
APYTUX Y4EOHBIX MTPEIMETOB;

® BBINOJHATH OLICHKY MPaBIONOJ00MS PE3ylbTaTOB, MOJIYYaEMbIX MPU PELICHUN
Pa3IMYHBIX YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPHU PEIICHUU 3a7ad JIPYTUX y4eOHBIX
IPEAMETOB;

® COCTaBIATh U PEIIaTh YPAaBHEHUS M HEPABEHCTBA C apaMeTpaMu IPHU PEIICHUH
3a/1a4y APYTUX y4eOHBIX IPEIMETOB;

® COCTaBIJIITh yPABHEHHE, HEPABEHCTBO MUJIM UX CUCTEMY, ONHCHIBAIOIINE PEATBHYIO
CUTYALIMIO WIH NPUKIAJHYIO 33]1a4y, UHTEPIPETUPOBATH MOJYYCHHBIE PE3YIILTATHI.

DOyHKIUU

e (CBoOOmHO omepupoBaTh MOHATUSMU:  3aBUCUMOCTh,  (DYHKIIMOHAJIbHAs
3aBUCUMOCTh, 3aBHCHMasi U HE3aBUCUMAas IEpPEMEHHbIC, (PYHKIIMS, CIOCOOBI 3aJaHMUs
(GyHKIUH, apTyMEHT ¥ 3HaueHHue (PyHKLINHU, 00IacTh ONPEIEICHNUS U MHOKECTBO 3HAUCHMUSI
GyHKIUM, HyIH (DYHKIMHA, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYHKIUH,
HauOoJIbIIeE U HAUMEHbIIIEE 3HAYEHUS, YETHOCTH/HEUETHOCTh (DYHKIIMH, IEPUOJUIHOCTD
¢GyHkunu, rpapuk QyHKIUU, BEpPTHKAJIbHAs, TOPU30HTalbHAs, HAKJIOHHAS ACUMITOTHI;
rpaduK 3aBUCUMOCTH, HE ABIISIFOLIEHCS (QYHKIHUEH,

® CTpouTh Trpapuku (PYHKUWN: JIMHEWHOH, KBaAPATUYHOM, JPOOHO-TMHEHHOM,
CTETIEHHOM IPU Pa3HBIX 3HAYEHHSX MIOKA3aTENs CTEIEHH, y—|x;

® HCIOJB30BaTh NPeoOpa3oBanus rpaduka QYHKUUH y — f (x) IS IOCTPOCHHS
rpaduKOB QYHKIMH y — af (kx+b)+c

e aHaNMM3UpOBaTh CBOWCTBAa (QyHKUMA H BUA Trpaduka B 3aBUCUMOCTH OT
apameTpoB;

e CBOOOJHO OIEPUPOBATH MOHATHSIMHU: MOCIEI0BATEIBLHOCTh, OrPAaHUYECHHAS
MOCJIEI0BATEILHOCTh, MOHOTOHHO BoO3pacTaromiasi (yObIBaroliasi) IMOCIIEJ0BAaTEIbHOCTD,
npeJies Nocae10BaTeIbHOCTH, apupMeTuIecKasi Iporpeccusi, reoMeTpruyecKas mporpeccus,
XapaKTEPUCTUUECKOE CBOMCTBO apr(PMETHIECKOM (T€OMETPUUECKOM) TPOTPECCHH;

® CNOJIB30BaTh METOJ MaTeMaTH4YeCKOW MHIYKIUU J[Uid BbIBoJa (opmy,
J0Ka3aTeNIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a]1a4 HA JIEJTMMOCTb;

® JCCIEIOBATh MOCIEI0BATEIbHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemarb KOMOMHUPOBAaHHbIE 3a7]aud HAa apuU(PMETUUYECKYI0O U T'€OMETPHUYECKYIO
IIPOTPECCHUMU.

B noBceqHeBHOM KM3HU M NIPH U3YyYEHHUHU APYTHUX NPEIMETOB:

® KOHCTPYHUpOBaTb M HCCIEAOBATh (PYHKIHMHU, COOTBETCTBYIOIIME peaIbHbIM
MpolieccaM U SIBJICHUSM, HHTEPIPETUPOBATH MOJYyYEHHBIE PE3yIbTaThl B COOTBETCTBUU CO
cnenupUKoi uccieayeMoro npolecca uid sBJICHUS,

® HCIOJIb30BaTh I'paUKU 3aBUCUMOCTEN AJI UCCIIEOBAHUS PEAbHBIX MPOLIECCOB
U SIBJICHUM;

® KOHCTPYMPOBATh U HCCIEAOBATh (YHKIIUH MPU PEIICHUU 33]a4 APYTUX YIeOHbIX
MPEAMETOB, UHTEPIPETUPOBATH MOTYYEHHBIE PE3YIbTAThl B COOTBETCTBUU CO CHEIMPUKON
y4eOHOTO TIpeameTa.

CrarucTHKa ¥ TeOpHsl BEPOATHOCTEN

e (CB0OOOIHO oOmnepupoBaTh MOHATUAMH: CTOJOYAThIE U KPYTrOBBIE JMArpaMMBbl,
Ta0NUIBl JTaHHBIX, CpeAaHee apudMeTndeckoe, MeauaHa, HauOoJblllee ¥ HaUMEHbIIEEe



3HauYeHUs BIOOPKH, pa3Max BbIOOPKH, JUCIIEPCUS U CTAaHIAPTHOE OTKJIIOHEHUE, CyJaiiHas
U3MEHYHMBOCTb;

e BbIOMpaTh HamboJee YIAOOHBIM CIOCOO TPEACTaBICHUS HH(pOpMaINH,
aJICKBaTHBIM €€ CBOMCTBAM U IIEJIsIM aHa/In3a;

® BBIUHCIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKU;

e CBOOOJHO ONEpUPOBaTh NOHATUAMU: (PAKTOPUAT UHUCIA, IEPECTAHOBKH,
COUYETaHMsI U pa3MelIeHUs, TpeyroibHUK [lackans;

e CBOOOJHO OMEpPUPOBATH MOHATUAMM: CIYYaWHBIA OMNBIT, CIy4alHBIH BHIOOD,
UCIIBITaHUE, DJIEMEHTAPHOE CIy4dallHOE COObITHME (KMCXO.I), KIIACCHYECKOE OIpEAEIICHHUE
BEPOSITHOCTH CIIy4ailHOTO COOBITHS, ONEPAllMA HaJ CIyYalHbIMH COOBITHSIMU, OCHOBHBIE
KOMOHMHATOpPHBIE (POPMYJIBL;

e CBOOOJHO ONEpPUPOBATH MOHATUSMU: CIIyYallHBI ONBIT, CIy4yalHBI BBHIOOD,
UCIBITAHUE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (HMCXO[), KJIACCHUYECKOE OIpEAeIICHUE
BEPOATHOCTH CIIy4allHOTO COOBITHSA, ONEpPALlMU HaJ CIy4alHbIMH COOBITUSIMU, OCHOBHBIE
KOMOWHATOpPHBIE (OPMYIIBL;

® 3HATh NPHUMEPHl CIyYalHBIX BEJIWYUH, U BBIYHCIATH HMX CTATUCTUYECKHE
XapaKTEPUCTHUKHU;

®  JCHOJIb30BaTh (POPMYJIbI KOMOMHATOPUKH MPU PEIICHUA KOMOMHATOPHBIX 33/1a4;

e pemiath 33Ja4d Ha BBIUUCICHHE BEPOSTHOCTU B TOM YHCIIE C HCIIOJIb30BAHUEM
dbopmy.

B noBceHeBHOM KN3HU M NIPU U3YyYEeHUHU APYTHX NPeIMETOB:

® [PEJCTaBIATh MH(OPMALMIO O PEealbHBIX NPOLECCAaX MU SBICHUSX CIOCOOOM,
aJIeKBAaTHBIM €€ CBOMCTBAM U L€ UCCIIEIOBAHUS;

® aHAIM3UPOBATh W CPAaBHUBATh CTATUCTHUYECKHE XapAKTEPUCTHKU BBIOOPOK,
MIOJIYYEHHBIX B IIPOILIECCE PEUIEHMS NMPUKIAJHON 3aJadd, U3yYECHHs PEAIbHOIO SIBJICHUS,
pelIeHuUs 3a]aul U3 IPYTUX y4eOHbBIX IPEAMETOB,;

® OLEHUBATh BEPOSTHOCTh pEaJbHBIX COOBITUI M SBIEHUH B Pa3IMYHBIX
CUTYALUSIX.

TekcTOBBIE 32/1aYH

e PemaTh NpoCThIE U CIOXKHBIE 33J]a4M, & TAKXKE 33J]a4M MOBBIIIEHHONW TPYIHOCTH
Y BBIJIEJIATh UX MAaTEMAaTUYECKYIO OCHOBY;

® pacrno3HaBaTh pa3Hble BUJbI U TUIIBI 3a/1aY;

® CIOJIb30BAaTh Pa3Hble KPAaTKHUE 3allUCU KaK MOJENIM TEKCTOB CIOKHBIX 3aJad U
3a/1ay MOBBILIEHHON CII0KHOCTU JJII MOCTPOEHUSI TTOMCKOBOM CXEMbI M PEIICHMs 3ajad,
BBIOMPATH ONTUMAJIBHYIO JIJIs1 pACCMATPUBAEMOIl B 3a7ja4€ CUTyalluy MOJIENb TEKCTA 3a/1a4K;

® pa3nIMyaTh MOJEINb TEKCTa U MOJIEJb PEIICHUs 3aa4i, KOHCTPYUPOBATh K OAHOU
MOJIETIN PEIIeHUs CJIOKHBIX 3a7lad pa3Hble MOJIETHN TEKCTa 3a/1auH;

e 3HaThb UM NPHUMEHATH TPU Crocoba MOMCKa pemieHus 3agad (0T TpeOOBaHUS K
YCIJIOBHIO M OT yCJIOBUS K TpeOOBaHNIO0, KOMOMHUPOBAHHBIN );

® MOJEIMPOBATh PACCYXICHHUS MPHU MOUCKE PEIIeHUs 3a/1ad C MOMOIIbI0 rpad-
CXEMBI;

® BBIIEIATH ATANbl PEUICHUS 3aJ]a4M U COAEpKaHUE KaK]IOTO dTara;

® yMETh BBHIOMpATh ONTUMAJbHBI METOJ PELICHHS 3a/Jaydl U OCO3HaBaTh BHIOOP
METOJIa, pacCMaTpUBATh Pa3IMYHbIE METOJbl, HAXOJUTh Pa3HbIC PEHICHMs 3a/JayH, €CIH
BO3MOYKHO;



® AHAJIM3UPOBATH 3aTPYIHECHUS MIPU PEIICHUN 3a]1aY;

® BEINOJHATH pa3TuYHbIC npeoOpa3oBaHUs MPEI0KEHHOU 3aJ1a4u,
KOHCTPYHMPOBATh HOBBIC 3a7]a41 U3 TAHHOHW, B TOM YUCJIE OOPaTHBIE;

® UHTEPIPETUPOBATh BBIYUCIUTEIbHBIE pE3yJbTaThl B 3ajaye, HCCIEI0BATh
MOJIy4E€HHOE pElIeHUE 3a/1a49H;

® U3MEHATHh YyCJIOBHE 3a7ay (KOJWYECTBEHHBIC WJIM KayeCTBEHHBIC JaHHBIC),
HCCJIEI0BATh M3MEHEHHOE TIPE0Opa30BaHHOE;

® AHANM3UPOBATh BCEBO3MOXKHBIC CHUTYallMM B3aUMHOTO PACIHOJIOKEHUS JABYX
00BEKTOB U U3MEHEHHE UX XapaKTEPUCTUK MPH COBMECTHOM JIBH)KEHUH (CKOPOCTh, BpeMsl,
pPacCTOsSIHKME) MPU PElIeHUH 3a7ad Ha JBWIKCHHE JIByX OOBEKTOB KakK B OJHOM, TaK U B
IPOTUBOMIOJIOKHBIX HAMNpPaBJICHUAX, KOHCTPYHPOBATh HOBBIE CHUTyallud Ha OCHOBE
W3MEHEHHUsI YCIIOBUM 3a71auu TP IBUKEHUH T10 PEKE;

® HCCIIeIOBaTh BCEBO3MOJKHBIC CHUTYaIlUU TPH PEIICHUU 3a7a4d Ha JIBIDKCHHUE TI0
peKe, paccMaTpUBaTh pa3HbIe CUCTEMBI OTCUETA;

® pemiaTh pa3HOOOPA3HBIE 3a/1aU «HA YaCTH;

e pemaTh U OOOCHOBBIBATH CBOE pEIICHHUE 3a7ay (BBIACISITH MaTeMaTHYECKYIO
OCHOBY) Ha HaxO0XXJICHHME YacCTH YHCJa W YHclia M0 €ro 4acTH Ha OCHOBE KOHKPETHOTO
CMBICJIa Ipoowu;

® OOBICHATH UACHTUYHOCTH 3a7a4 Pa3HBIX THIIOB, CBSA3BIBAIOIIMX TPU BEIUUUHBI
(Ha paboTy, HA TTOKYIKH, HA JBWKEHUE), BBIICIATh 3TH BEIWYMHBI U OTHOIICHHUS MEXITY
HAMH, TIPUMCHITh WX TPU PEIICHWH 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIC 3aaad
YKa3aHHBIX THIIOB,;

® BIAJCTh OCHOBHBIMU METOJaMH pEUICHUsS 3a7ady Ha CMECH, CIUIABHI,
KOHIICHTpPAIUH, MCIOJIb30BaTh MX B HOBBIX CHUTYyaIlMAX IO OTHOIIEHHWIO K W3yYE€HHBIM B
rporiecce 00yJeHHUs;

e pemaTh 3aJlaud  Ha TMPOIEHTHl, B TOM YHCJE, CJOXHBIE IIPOICHTHI C
000CHOBaHUEM, UCIIOJIB3YS Pa3HbIE CIIOCOOBI;

e pemiaTh JOTUYECKHE 3a/laud pa3HbIMU CIIOCOOaMHU, B TOM 4YHUCIE, C ABYMs
0JI0OKaMU U ¢ TpeMs 0JIOKaMH JTaHHBIX C TIOMOIILIO TaOJHIL;

e pemiaTh 3aJa4d MO0 KOMOWMHATOPUKE W TEOPUM BEPOSTHOCTEH HA OCHOBE
HCIIOJIb30BaHUS U3YYCHHBIX METOJIOB U 0OOCHOBBIBAThH PEIICHHUE;

e pemaTh HECJIOXKHBIC 3a7a4H TI0 MAaTEMaTHUECKON CTaTUCTHKE;

® OBJAJETh OCHOBHBIMU METO/IAMU PEIICHUS CIOKETHBIX 3a/lau: apupmMeTHuuecKui,
anreOpanueckuii, mepedop BapuaHTOB, T€OMETPUUECKUH, rpaduuecKuii, MPUMEHSITh UX B
HOBBIX 110 CPABHEHUIO C U3YYEHHBIMU CUTYaIIUSIX.

B noBce1HeBHOM KM3HH M TIPH U3YYE€HUH APYTHX MPeAMETOB:

® KOHCTPYMPOBATh HOBBIC MJIs JAHHOM 3a7a4ydl 3a/ladyHble CHUTYyalldd C YYETOM
peaTbHBIX XapaKTEPHCTUK, B YaCTHOCTH, NPH PCEIICHHHM 3a7ad Ha KOHIICHTPAIUH,
VUYUTHIBATh TUIOTHOCTHh BEIIECTBA; pEIIaTh W KOHCTPYHUPOBATh 3aJaydl Ha OCHOBE
PAaCCMOTPEHHUSI PEATbHBIX CUTYaIlUid, B KOTOPBIX HE TPEOYETCsS TOUHBIN BBIUUCITUTEIHHBIN
pe3yJbTar;

® pemiaTh 33J1aud Ha JBHXKCHUE TI0 PEKe, pacCMaTpUBasi pa3Hble CUCTEMbl OTCUETA;

® KOHCTPYHMpOBaTh 3aJlauyHble  CHUTyallMd, NPUOMIDKEHHbIE K  peaIbHOU
JICUCTBUTEIILHOCTH.

HUcTropust MaTeMaTHKHU



e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHM30BaHHYIO CUCTEMY HAYYHBIX 3HAHUH,
B YACTHOCTH BJIQJIETh MPEJCTABICHUSIMU 00 aKCMOMAaTUYE€CKOM MOCTPOEHUU F€OMETPUU U
MEPBUYHBIMH NPEACTABICHUAMU O HECBKIIMIOBBIX T€OMETPUSIX;

® paccMarpuBaTh MAaT€MAaTHKy B KOHTEKCTE MCTOPUM PA3BUTHUS LUBWIM3ALUUA U
HUCTOPUH PA3BUTHUA HAYKH, IOHUMATh POJIb MAaTEMaTUKHU B pa3BUTUU Poccuu.

MeToabl MAaTEMATHKH

e Bianerp 3HaHMSAMU O PA3IUYHBIX METOJIaX OOOCHOBAHUSA U OIPOBEPKEHUS
MAaTEMATUYECKUX YTBEPKICHUN U CAMOCTOSTEIIbHO IPUMEHSITh HX;

® BJQJETh HABBIKAMH AHAIW3a YCIIOBUS 33Ja4M U ONPEICIICHUS MOAXOAAINX IS
pelIeHus 3a1a4 U3y4EeHHbBIX METO/IOB WIIM UX KOMOWHAIIUN;

® XapakTepU30BATh MNPOU3BEACHHUS HCKYCCTBA C Y4YE€TOM MaTE€MaTUYECKUX
3aKOHOMEPHOCTEM B TMPHUPOJIC, HCIOJIB30BaTh MATEMATHUYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTRE.



2. Conep:xanue y4yeOHOTo mpeaMeTa «Ajredopa»

Copep:kanue Kypca MaTeMaTHKHU B 7-9 kiaccax (yriiy0/JeHHbIH YPOBEHb)

JIeMeHTbI TEOPUU MHOKECTB M MATEMaTH4€eCKOM JIOTUKH

Cornacao ®I'OC ocHoBHOTO 001IeT0 00pa3oBaHMUs B Kypc MaTEeMaTHKU BBEACH
pasnen «Jlornka», KOTOPBIM HE MPEAINONIAraeT JONOIHUTEIBHBIX YaCOB HA M3YYEHUU U
BCTPAMBACTCS B PAa3IMYHbIE TEMBbI KypCOB MaTeMaTHKU U MH(GOPMATUKU U MPEABAPAETCS
O3HAKOMJIEHUEM C DJIEMEHTAMHU TEOPUH MHOKECTB.

MHoskecTBa M OTHOLICHUSI MEK1Y HUMH

MHOX€ECTBO, Xapakmepucmuieckoe CEOUCME0 MHOMCeCmad, YIEMEHT MHOXKECTBA,
nycmoe, KoHeuHoe, OecKoHeuHoe MHO*Cecmeo DIIEMEHTbl MHOXKECTBA, CIIOCOObI 3a/1aHUs
MHOYECTB

7 kaacc (yriy0JieHue)

TosxkaecTBeHHBIE TPe00pa3oBaHUA

Uucnobie 1 OyKBEHHBIE BBIPAKECHUS

BrlpakeHne ¢ nepemMeHHOM. 3HaueHHWe BbIpaxkeHHs. [loacTaHOBKa BBIpAKEHUHN
BMECTO NEPEMEHHBIX.

3akoHbl apupMeTnyeckux naercTBuil. [IpeoOpa3oBaHUs YMCIOBBIX BBIPAKEHUH,
COJIEpKAIIMX CTENEHU C HATypaJdbHBIM M LEJIbIM NoKa3zareneMm. PaBeHctBa. UwmcioBoe
paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO € MEpeMEHHOM.

MHoro4jieHsbl

OpHounen, creneHp ogHouwlIeHa. JIeMCTBUSA C OJMHOWIEHaMH. MHOIO4JIEH, CTEIEHb
MHOTOWIECHA. 3HaYEHUsI MHOrowieHa. JIelCTBUS ¢ MHOTOWIEHAMMU: CIIOKEHUE, BBIYUTAHUE,
yMHOXeHHe, aeneHue. IIpeoOpa3oBaHue 1enoro BblpakeHUs B MHoOrouseH. DopMyiibl
COKpAIIEHHOI'0 YMHOEHM: Pa3HOCTh KBAaAPaTOB, KBAAPAT CYMMBI U pasHOCTU. POpMyIIbl
npeoOpa3oBaHus CyMMBl M Pa3HOCTH KyOOB, KyO0 CyMMbl U pa3HocTU. PasnmoxkeHue
MHOTOYJIEHOB Ha MHOKUTEJIM: BBIHECEHHE OOILEro MHOKHUTENS 3a CKOOKH, IPYNIHPOBKA,
UCIIOJIb30BaHue (DOPMYJT COKPAIICHHOTO YMHOXEHUSI. MHOTOWICHBI C OJTHON TIEPEMEHHOM.
CraHgapTHBIA BUJ MHOTOYJIEHA C OJTHOW MEPEMEHHOM.

[lonsaTHe TOX)IECTBA

ToxxecTBeHHOE MPeoOpa3oBaHUE.

YpaBHeHue

[loHATHE YpaBHEHUS U KOPHS YPAaBHEHUSI.

JIuneiiHOe ypaBHEeHHE U €r0 KOPHHU

Pemienne nuHeENHBIX ypaBHEHHH. KOJIMYECTBO KOpHEW JIMHEWHOIO YpaBHEHUS.
JIuHeHOEe ypaBHEHUE C TAPAMETPOM.

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ JByMs NEPEMEHHbIMU. PelleHue ypaBHEHHM B LENBIX YHUCIAX.
JluneitHoe ypaBHEHUE C IBYMS MepeMeHHbIMU. ['padudeckas nHTEpIpeTaIys JIHHEHHOTO
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

[Tpencraienue o rpaduyueckoil UHTEPIPETALUN IPOU3BOJILHOTO YPAaBHEHUS C ABYMSI
IIEPEMEHHBIMU: JTUHUU HA ITIOCKOCTH.

ITonsTue cucreMsl ypaBHEHUM. PellieHne cucTeM ypaBHEHHUM.

Meronbl pelieHuss CUCTEM JIMHEHMHBIX YPaBHEHUW C JBYMsS [I€PEMEHHBIMU
rpa@uueckuii MEeToJ, METOJ CJIOXEHHUs, METOJA MNoJAcTaHOBKU. KoimyecTBO pelieHui
CHUCTEMBI JIMHEUHBIX YpaBHEHUI. CUCTeMa JIMHEUHBIX YPABHEHUM C TApaMETPOM.

DyHKUIMHA



[loHATHE 3aBUCUMOCTH

[IpsmoyrosmpHas cucrtemMa KoopAauHar. @OpMHUpPOBaHWE MPEACTABICHUNA O
MeTanpeIMETHOM NOHATUH "KoopaAuHaTH". I"paduk 3aBUCHMOCTH.

DOyHKUUA

Crioco0Obl 3a1annsa PyHKIMA: aHATUTHYECKU, rpaduueckuii, Tabnuuabiid. ['paduk
¢bynakun. Ilpumepsl (yHKUIWN, TOTy4yaeMBIX B MPOILIECCE HCCIEIOBAHUS PA3TMYHBIX
MPOLIECCOB U pelleHus 3a1ad. 3HaueHne QyHKIUU B Touke. CBoMcTBa QPyHKIMIA: 00TIaCTh
ONpPENEIICHNUS, MHOXECTBO  3HAYEHUW, HYJIH, DPOMEXKYTKH 3HAKOIOCTOSHCTBA,
YEeTHOCTH/HEUETHOCTh, BO3pacTaHWE U yObIBaHHME, TMPOMEKYTKM MOHOTOHHOCTH,
HauOoJbIIIee U HAMMEHBIIIEe 3HAUYCHUE, MepUuoANYHOCTh. MccnenoBanue QyHKIMM 1O ee
rpaduKy.

JIuneHass pyHKUMA

CpoiicTBa, rpaduk. YrioBoil koddduimeHT npsmor. Pacnonokenuwe rpaduka
JUHENHON PYHKIIMU B 3aBUCUMOCTH OT €€ KO3 (UIIMEHTOB.

Pemenue TekCcTOBBIX 32124

Pemenue 3amay Ha ABUKEHUE, paOOTy, MOKYNKH. AHaIM3 BO3MOXHBIX CHUTyal[uil
B3aUMHOTO PAaCIOJIO)KEHUSI OOBEKTOB MPU UX JABUKEHUH, COOTHOIICHHS OOBEMOB
BBITNIOJIHSIEMBIX pabOT MPU COBMECTHOM padoTe.

3agaun Ha Bce apumeTnyeckue AecTBuUS.

Pemenue TeKCTOBBIX 3a1au apudmeTnueckum criocodom. Mcnonp3oBanue Tadmaul,
CXEM, YEPTEKEN, APYTUX CPEACTB NPEICTABICHUS JaHHBIX IIPU PELICHUU 3aa4H.

Pemenue 3a1a4 Ha HAX0XKICHUE YAaCTH YHCIIA U YKCIIA TIO €r0 YaCTH.

Pemenue 3aa4 Ha MPOLEHTHI, JOJIM, IPUMEHEHHUE PONOPLUI IPU PELIEHUH 3aa4.

Jlornyeckmue 3agaun

Pemenne normueckux 3agad. PerieHue JIOTMUECKHX 3a/ay C MOMOILIBIO TIpados,
TabJInLL.

CraTrucruka

TabnuyHoe W TpaduyecKkoe MPE/CTABICHUE JAaHHBIX, CTOJOYAThIE U KPYTOBbIE
auarpaMMbl, U3BJIEUEHHE  HYXHOW  uH(opmanuu. JluarpaMmbl — pacceuBaHMSL.
OnucarenpHble CTAaTUCTUYECKHE TMIOKA3aTeNM: cpeaHee apudMeThyeckoe, MeauaHa,
HauOoJbIIIee M HaUMEHBIIEEe 3HAYCHUS] 4yuciIoBOro Habopa. OtkiioHenue. CiydyaliHbie
BBIOpOCKI. Mephl pacceMBaHus: pa3Max, IUCIEePCUs U CTaHAApTHOE OTKIOHEHUE. CBOMCTBA
cpenHero apupmMeTnyeckoro u aucrepcuu. CiydaitHas ”3BMEHYMBOCTh. FI3MEHUMBOCTH NpU
n3MepeHusx. Pemaromue npasuia. 3aKOHOMEPHOCTH B U3MEHYHBBIX BEJIUYHHAX.

Beluncienue BepOSITHOCTEM B  ONBITAX C  [OPUMEHEHHEM  DJIEMEHTOB
KOMOWHATOPUKH.

Hcmopusa mamemamuku

BO3HUKHOBEHNE MATEMATHKU KaK HayKH, 3Tambl €€ pa3BUTHs. OCHOBHBIE pa3lIEibl
MaTeMaTHUKH. Beiaromuyecss MaTeMaTUKU U UX BKJIAJ B pa3BUTHE HAYKHU.

3apoxaenne anreopsl B Heapax apudmeruku. An-Xopesmu. .Poxaenne OykBeHHON
cumBouku. I1. @epma, ®@. Buer, P. Jlekapt. [losiBnenue rpadukos pynkmuii. P. Jlexapr,
I1. ®epma. [IpuMepsl pa3IUUHBIX CUCTEM KOOPAUHAT.

HcTokn TeopuH BEPOSITHOCTEW: CTpaxoBOe€ 1eio, asapTHbie urpbl. 11. depma, b.
[Tackans, A. bepuymiu, A.H. Konmoropos.



Marematuka B pazsutuu Poccun: Iletp I, mkona mareMaTnyeckux M HaBUTALKUX
HayK, pa3BuTHe poccuiickoro ¢uota, A.H. KppeuioB. Kocmuueckass mporpamma u M.B.
Kengpim.
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JIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKHU

MHo:xecTBa M OTHOLLICHUSI MEXKIY HUMHU

[TogMHOXkecTBO.  OTHOILIEHHE  NPUHAIICKHOCTH,  BKIIOYEHUS, PABEHCTBA.
Pacnosznasanue noommnoorcecms u snemeHmos nOOMHONCECME C UCNOTL30BAHUEM KDPY208
Dinepa.

Onepanum HAI MHOKECTBAMU

[lepeceyenre u OObEAMHEHHE MHOXECTB. PazHocmb MHOMCecms, OONOIHEHUe
MHOodMcecmea. Unmepnpemayus onepayuil Ha0 MHOMCECM8amu ¢ NOMOWbIo Kpy2o8 Jiiepa.
[TonaTue TOXIECTBA

[IpencraBineHune o TOXKAECTBE HA MHOXKECTBE. [IpencraBnenre o paBHOCHIBHOCTH HA
MHOKECTBE.

Yucaa

PammmonanesHbBIE UnCHa

CpaBHeHHME palMOHANBHBIX 4YHceNl. JIeMCTBUS C panvoOHAJIbHBIMU YHCIIAMMU.
Koneunsie u GeckoHeUHbIE AecATUYHbIE ApoOu. [IpencTaBnenre panMoHaIbLHOTO YUCia B
BUJIE JECATUYHOU JPOOH.

HppanmoHanbHbIe Yucia

[IoHsTE wuUppauMOHAIBHOTO uucHa. Pacro3HaBaHuWe UWPPAUMOHAJIBHBIX YHCEIN.
JlelicTBUSL C MppallMOHAIBHBIMU 4nciiamMu. CBOMCTBA JIEUCTBUU C UPPALUMOHAIBHBIMU
yuciaaMu. CpaBHEHHE HPPALMOHAIIBHBIX YK CENl. MHOKECTBO I€UCTBUTEIbHBIX YHCEN.

[IpencraBieHus 0 paCIUMPEHUSAX YUCIOBBIX MHOYKECTB.

KBagparaeii TtpexuneH. Kopnu kBagpatHoro TtpexwieHa. Pasnoxenue Ha
MHOXKHUTENIN KBajipaTHOro TpexuieHa. Teopema Buera. Teopema, oOpaTHas Teopeme Buera.
Brinenenne monHOro KBajpaTta. PasiiokeHHe Ha MHOXHTENIH CIOCOOOM BBIJCICHUS
MOJTHOTO KBaJpara.

[IpencraBieHune o0 TOXKAECTBE HA MHOYKECTBE.

/{po0HO-paniuoHa/IbHbIE BHIPAKEHUS

Anrebpandeckast apoOb. [IpeobpazoBanusi BbIpaXKeHUM, COAEpKAIIMX CTEHEHU C
[eJbIM TOKa3aTeneM. JlomycTumbie 3HAYEeHHs] TEPEMEHHBIX B JIPOOHO-pAllMOHAIBHBIX
BoIpakeHusiXx. CokpareHue anreOpanyeckux apooeit. [IpuBenenue anredpanyeckux
npobeit k oOmieMy 3HameHaTeno. JlecTBust ¢ anreOpandyeckKuMu ApOoOsSIMU: CIIOKEHHE,
YMHOKEHUE, JICJICHUE.

[IpeoOpazoBanue BeIpaKEHUH, COACPKALTUX 3HAK MOYJIS.

HppanmoHanbHble BEIpaKEHUS

ApudmMernueckuii KBaJpaTHBI KOpeHb. JlomycTuMble 3HAYCHHs] TEPEMEHHBIX B
BBIpQXEHUSIX, COAEpXKaMX apudmeTnyeckue KpaApaTtHbie KopHH. IIpeoOpas3oBanue
BBIPAKEHUM, COJICPKAIINX KBaAPaTHBIE KOPHU.

Kopau n-pix crenenen. JlomyCTHMblEe 3HAUYEHUS MEPEMEHHBIX B BBIPAKEHUSX,
coJiepKalnx KOpHU n-bix creneHei. [Ipeodpa3oBanue BoIpaXeHH, coiepxKaIuX KOPHH n-
BIX CTETICHEM.

CreneHb ¢ palMOHAJIBHBIM  MoOKa3zaTesneMm. [IpeoOpa3oBaHuMe  BBIpaKEHUH,



COJZIEpKAIIUX CTENEHb C PAallMOHAIBHBIM I10KA3aTEIIEM.

YpaBHeHust

[IpencraBiieHre 0 paBHOCWIBHOCTH YPABHEHUM U YPABHEHUSIX-CIICICTBUAX.

[IpencraBieHne 0 paBHOCUIBHOCTH HA MHOXKECTBE. PaBHOCHIIbHBIE TPE0OpPa30BAHHUS
YpaBHECHUM.

Mertonp! penienns: ypaBHEHUN

Metonsl  paBHOCUJIBHBIX — MPEOOpa3oBaHMl, METOJ 3aMEHbl IEPEMEHHOM,
rpaduyeckuit mMeton. lMcmonb3oBaHue CBOMCTB (YHKIMH MpU PEIICHUH YpaBHEHUH,
UCII0JIb30BaHUE TeOpEMbI Buera i ypaBHEHUI CTEIICHU BBILIE 2.

KBaaparHoe ypaBHEeHHE U €I0 KOPHU

JIMCKpUMHHAHT KBaJApaTHOTO ypaBHeHMs. Popmyna KOpHEW KBaApaTHOIO
ypaBHeHHUs. KOIM4ecTBO IEHCTBUTENBHBIX KOPHEW KBaJApaTHOrO ypaBHEHHsA. PemieHue
KBAJIpaTHBIX YpaBHEHUM: rpaUyecKuil METOJ pEIICHUs, UCIOJIb30BaHUE (POPMYJIbI IS
HaXO0XKJIEHUSI KOPHEH, pa3ioXeHUe Ha MHOXHTENIH, MOA00p KOpHEH C HCHOJIb30BaHUEM
TeopeMbl Buerta. bukBajgpaTHble ypaBHEHHs. YPaBHEHUs, CBOJMMBIE K JIMHEHWHBIM U
KkBaJpaTHbIM. KBasmpaTHOE ypaBHEHHE ¢ mapamMeTpoM. Pemenne npocTenmmx KBaapaTHbIX
YpaBHEHH C TapaMmeTpaMu. PenieHre HEKOTOPBIX TUIIOB YPABHEHUH 3 U 4 CTEIECHMU.

/{po0HO-panHOHA/IbHBIC YPABHECHHUSA

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

[Ipocreimme UppaLMOHAIbHBIC ypaBHEHUS BUJIA: f (X) =a;

\jf (X) = \/g (X)\/f (x) = avfi)Vg(X) u ux pemieHue. PerieHre upparroHaIbHBIX

YpPaBHEHHU BUIA f (X) =0 (X)

HepaBencrBa

UucnoBble  HepaBeHcTBAa. (CBOMCTBa  4YMCIOBBIX  HepaBeHCTB.  [IpoBepka
CIIPABEIJIMBOCTH HEPABEHCTB NPH 3aJaHHBIX 3HAYCHHUSX IIEPEMEHHBIX.

HepasencTBo ¢ nepemenHoi. CTporue n HECTPOTME HEpPaBEHCTBA. J[0Ka3aTeNnbCTBO
HepaBeHCTB. HepaBeHCTBa O cpeHuX I IBYX YUCEI.

[ToHsTHE O pelIEHNU HEPABEHCTBA. MHOKECTBO PELICHUN HEPABEHCTBA.

[IpencrasieHune 0 paBHOCUIBHOCTA HEPABEHCTB.

JIlnHenHOEe HEPAaBEHCTBO M MHOXECTBA €ro peueHuil. PelieHue JIMHENMHBbIX
HEpPaBEHCTB. JIMHENTHOE HEPABEHCTBO C MTAPAMETPOM.

[Ipocreiiline uppaloHaIbHbIE HEPAaBEHCTBA BHJA: f (X) >a; f (X) <a;

\/f(x)>\/g(x)\/f(x)>a,

CucrtemMpl HEPAaBEHCTB C OJHOM mepeMeHHOW. M300pakeHune pemieHus CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOiL. 3alIMCh PEIIEHHS CUCTEMbI HEPABEHCTB.

KBagpaTtuuynas pyHkuus

CgoiictBa. [Tapabona. Iloctpoenue rpaduka kBagpatuunoit ¢pyHkiuu. [lonoxenue
rpaduka KBaApaTUYHON (PYHKIIUU B 3aBUCUMOCTH OT €€ KO3 (UIIMEHTOB.

OO6paTHas MPONOPIMOHATBHOCTh

CpoiicTBa QyHKIIMN Y = " y= e ['unep6omna. [IpencraBienne 06 aCUMITOTaX.

CrenenHast pyHKIIMS € ITOKa3aTesaeM 3



CgoiictBa. KyOuueckas mapabosa.

dynkuuu Yy = X, y=3¥x,y= X|. VIx coiictsa n rpaduku. CreneHHas GyHKIUs
C TIOKa3aTesieM cTeneHu oompuie 3.

[IpencraBieHune o B3aMMHO OOpaTHBIX (PYHKITHSIX.

HenpepriBHOCT, (QyHKIIMM U TOYKH paspbiBa ¢yHKuuid. KycouHo 3amaHHbIE
GbyHKIIH.

OcHOBHBIEC METO/BbI pellIeHUsI 32124

Apudmernueckuii,  anreOpamdeckuii, rmepebop  BapuaHTOB.  IlepBUuHBIC
IOPEICTaBICHUA O JPYTUX METOJAX pEeLIeHUs 3a7ad (reoMeTpudeckue U rpapuuecKue
METO/IbI).

HUcropust MaTeMaTHUKHU

becKOHEUHOCTP MHOXKECTBA IPOCTBIX 4YHMCeN. Yucia #  JIUMHBI  OTPE3KOB.
Panmonaneheie uncna. [lorpeOHOCTH B nppannoHanbHbiX uncnax. lkomna [udaropa.

. Uctopus Bompoca 0 HaxoxJIeHUH (POpMyJ KOpHEH aireOpanvyeckux ypaBHEHUH
creneHelt, 6onbiux yetsipex. H. Tapranes, k. Kapnano, H.X. A6ens, 3. I'anya.
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DOyHKUUA

CrnocoObl 3amanust (GyHKUMA: aHATUTHYECKUH, rpaduueckuil, Tabnuunbiid. ['paduk
¢ynkuun. CpoiicTBa (yHKIMI: 00JacTh ONpENENEeHMs,, MHOKECTBO 3HAUYEHUW, HYIIH,
MIPOMEKYTKA 3HAKONOCTOSIHCTBA, YETHOCTH/HEUYETHOCTh, BO3pAacTaHWE U YyOBIBaHHE,
IPOMEXYTKM MOHOTOHHOCTH, HauOOJIbllIeE M HaWMEHbLIEE 3HAuY€HUE, MEPUOIUYHOCTb.
HccnenoBanue pyHKIMHU 1o ee rpaduky.

HenpeppIBHOCTh GYHKIIUM U TOUKH pa3pbiBa QyHKLIUH.

Kycouno 3agannsie pyHkiuu. Micronb3oBaHue CBOMCTB KBAIpaTUIHON (PYHKITUH JIs
peuieHus 3a1ad.

[IpeoOpa3zoBanue TrpadukoB (QYHKIHI: MapaIeNabHBIA TEPEHOC, CUMMETPHS,
pacTspKeHue/cxxaTie, OTpakeHue.

Cucrembl ypaBHEeHUH

[IpencraBiieHre O paBHOCWIIBHOCTH CUCTEM YPaBHEHHUM.

CucTeMbl HENWMHEWHBIX YypaBHEHMU. MeToabl pEelIeHHs] CUCTEM HEIUHEWHBIX
ypaBHEHUH. MeToa IeneHnst, METOT 3aMEHbI TepEMEHHBIX. OTHOPOIHBIE CUCTEMBI.

KBagpaTHoe HepaBeHCTBO M €ro pelleHUs. PemeHne KBaJpaTHBIX HEPABEHCTB:
MCIIOJIb30BAaHUE CBOMCTB U rpaduka KBaApaTUYHON (DyHKIMH, METOJI HHTEPBAJIOB. 3aMUCh
peLIeHs KBaIpaTHOTO HEPABEHCTBA.

KBazgpaTHOE HEPABEHCTBO C MAPAMETPOM U €T0 PEILIECHUE.

OO00011IeHHBII METO/1 UHTEPBAJIOB JIJISl PELICHHUS] HEPABEHCTB.

CucremMbl HEpaBEHCTB

. Pemenne cucrem HEpaBEHCTB C OJHOW NEPEMEHHOM: JUHEUHBIX, KBaJPaTHBIX,
IpOOHO-pallMOHANIBHBIX, HWpPpPAlMOHAJIbHBIX. HepaBeHCTBO ¢ JByMs MEpPEMEHHBIMH.
[IpeacraBneHre O pEMIEHUM JIMHEHHOTO HEPAaBEHCTBA C JIByMs IE€PEMEHHBIMHU.
['paduueckas uHTEpIIpeTaIs HEPABEHCTBA C IByMs IIepeMeHHbIMU. [ 'paduueckuii meTon
pELIEHNs CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMU.

KBagpaTtuunas pyHkuus

CgoiictBa. [Tapabona. Iloctpoenue rpaduka kBagpatuuHoit ¢pyHkiuu. [lonoxenue
rpaduka KBaApaTUyHON (PYHKIIMU B 3aBUCUMOCTH OT €€ KO3 (PUIIMEHTOB.



IHocieqoBaTe IbHOCTH U POTPECCHU

UucnoBas mocnenoBarenbHOCTh. [IpuMepsl. beckoHeuHbIE MOCIEI0BATENBHOCTH.
Apudmernueckass mporpeccus €W €€ CBOWCTBA. ['eoMmerpuyeckas TPOTPecCHs.
CyMMHpOBaHHE TEPBBIX WICHOB apU(PMETHUYECKONM W TECOMETPUUYECKOW IPOTPECCHIA.
Cxopsmasicss reoMmerpuueckass mnporpeccusi. CyMma CXOJSIIEHCS TE€OMETPUUECKOUN
nporpeccur. ['apmonnyeckut psia. PacxoauMocTs rapMOHHYECKOTO PAAa.

Meton maTreMaTH4yecKOM HWHAYKIMM, €TO TPUMEHEHWE i1 BbIBOJA (OPMYII,
JI0OKa3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEUICHUS 3a71a4 Ha JEIHUMOCTb.

CrarucTiKa ¥ TeOpHsl BePOATHOCTEM

CrnyyaliHbIe OTBITHI U CITy4alHbIE COOBITHUS

CnyualiHple ONBITHl  (IKCIEPUMEHTHI), DJIEMEHTapHBbIE Cily4yalHble COOBITHSA
(ucxomsl). BepositHOCTH ArieMeHTapHbBIX cOOBITUNA. COOBITUS B CITy4alHBIX SKCIIEPUMEHTAX
U OJaronpusTCTBYIOUIUE 3JIEMEHTApHbIE COOBITHS. BepodaTHOCTH CllydailHBIX COOBITHHM.
OnbpITBl € PaBHOBO3MOXKHBIMH ~ dJIEMEHTapHbIMU  coObITusiMU.  Kiaccuueckue
BEPOSATHOCTHBIC OIBITHI C UCIOJIb30BaHUEM MOHET, KyOuKoB. IIpencraBieHue coOBITHI C
MOMOILBIO Tuarpamm Jisepa. [IpoTUBONON0KHbBIE COOBITHS, 0ObEIUHEHUE U NTEPECEUCHHE
coObITuil. [IpaBuno cnoxenus BeposarHocTel. CirydaitHblii BbIOOp. He3aBucuMblie coObITHS.
[TocnenoBarenbHble HE3aBUCHUMBbIE HCTbITaHUs. [IpencTtaBiieHuEe 3KCIEpUMEHTa B BUIE
JepeBa, YMHOXKEHUE BEpOSATHOCTEW. lMcmblTaHuWs 10 TMEPBOro ycmexa. Y CIOoBHas
BEPOATHOCTH. DOpMyIIa MOJHON BEPOATHOCTH.

JIeMeHThl KOMOMHATOPUKHU U UCNbITaHUuA bepHy/uin

[IpaBuno ymMHOXXeHUS, IEPECTaHOBKH, (akTopray. CoueTaHusi U YUCIIO COYCTaHUM.
Tpeyronsuuk [lackans u 6uHoM HptoToHa. ONBITH € OOJIBIIUM YUCIOM PABHOBO3MOMKHBIX
aneMeHTapHbIX coObIThil. Mcnbitanus bepuymnu. Ycemex u Heynmaya. BepositHocTu
COOBITHH B cCepUM UCTIBITAHUN bepHyIm.

I'eomerpuyeckasi BepOSITHOCTD

CrnyualiHbIil BBIOOp TOUYKH U3 (DUTYPHI HA TUIOCKOCTH, OTPE3Ka U YT OKPYKHOCTH.
CrnyyaliHblil BEIOOD YKCIia U3 YUCIOBOIO OTPE3KA.

Ciy4aiiHble BeJIUYHUHBI

JluckpeTHas ciydaiiHas BEJIIMYMHA U paclpeieieHue BEpOATHOCTENW. PaBHOMEpHOE
IUCKPETHOE  pacmlpenesieHne.  ['eoMeTpuyecKkoe  pachpenesieHue  BEPOSTHOCTEH.
Pacnipenenenne bepuHymnu. bunommaneHOe pacnpenenenue. HezaBucumbie ciaydailHbie
BeJIMYUHBI. CII0)KEHUE, YMHOXKEHUE CIIyYalHbIX BEIMYMH. MaTeMaTH4eCcKoe 0KUIAHUE U
ero cBomcTBa. /(ucnepcust U CTaHAAPTHOE OTKIOHECHUE CIIyYalHOM BEJIWYMHBI, CBOMCTBA
nucnepcun. Jlucnepcus dynciia ycrnexoB B cepuu uctbitanui bepnyiumn. [lonsitue o 3akone
Oonpinx unceln. M3amepeHue BeposITHOCTEN U TOYHOCTh u3MepeHusd. [IpumeHnenue 3akoHa
OONBINIMX YHUCET B COLMOJIOTHH, CTPAaXOBaHWHM, B 3APaBOOXPAHCHHUH, OOECIICUCHUU
0€30MacHOCTH HACENICHUS B UPE3BBIYAHBIX CUTYaIIHSX.

HUcTropust MaTeMaTHKHU

[losiBneHne MeTroga KOOpPJAMHAT, ITO3BOJISIFOIIETO IEPEBOJAUTH T'€OMETPUUYECKHUE
00BEKTHI Ha sA3bIK anreOpsl. 3amadya Jleonapno [Muzanckoro (PuboHAY4M) O KPOJMKAX,
yuciaa @Pubonayun. 3amadya o 1maxmaTHOM Jocke. CXOAMMOCTh T€OMETPUYECKOU
IIPOTPECCHH.



3. TemaTn4yeckoe IiIaHUpoBaHue st 70 kiaacca (yuureasb besyriosa E.I1.)

Ne i/m KosmuecTBo
4acoB
Tema ypoka
1. | Brenenue B anredpy 1
2. | Beenenue B anredpy. AnreOpandeckue BEIpaKEHUS 1
3. | bykBeHHble BbIpakeHHUs (BBIPAXKEHUS C IEPEMEHHBIMHU). 1
YucnoBoe 3HaYeHHE OyKBEHHOTO BBIPAYKEHUS
4. IToncranoBka BeIpa)KE€HUN BMECTO IIEPEMEHHBIX. [[onmycTrmble 1
3HAYEHUS TIEPEMEHHBIX, BXOISIINX B anreOpanueckue
BBIPAYKEHUS.
5. Bxonnas pabora 1
6. AHanu3 BXOAHOU paboThl. YpaBHEHHE C OJHOM MepEMEHHOM.
Kopens ypaBHeHus.
7. VYpaBHeHue ¢ oaHOU nepemMeHHoi. Kopenb ypaBHEHUS. 1
JIuneliHOE ypaBHEHHE.
8. JIuneliHOe ypaBHEHUE C OJHOU MTEPEMEHHOMN 1
9. JIuneliHOe ypaBHEHUE C OJHOU MTEPEMEHHOMN 1
10. | JIuHeliHOE ypaBHEHHE C OJHOU EPEMEHHON 1
11. | [Ipumepsl penieHus: ypaBHEHUH B LEIbIX YHCIIAX. 1
12. | Pewenue 3a1a4 ¢ MOMOLIBIO YPABHEHUM 1
13. | Ilepexon oT cinoBecHOM (pOPMYITHPOBKH COOTHOLLIEHUN MEXTY 1
BEJIMYMHAMU K alre0pandecKkoi.
14. | PemeHne TEKCTOBBIX 3a/1a4 aJIreOpandyecKuM CIIoCOOOM. 1
15. | Pemienue 3a/1a4 ¢ MOMOIIBIO YPABHEHUI 1
16. | Pemienue 3a/1a4 ¢ MOMOLIBIO YPABHEHUM 1
17. | Pemienue 3a/1a4 ¢ MOMOIIBIO YPABHEHHI 1
18. | [ToBTOpenue u o6odIeHNe 10 Teme «JInHelHOe ypaBHEHHE ¢ 1
OJIHOM MIEPEMEHHOI
19. | KonTpoJanHasi padora Ne 1 no teme «J/IuHeiiHoe ypaBHeHue ¢ 1
OJHOM NepeMeHH o
20. | AHanu3 KOHTpOJIbHOM paboThl. ToxkaecTBa. PaBeHcTBO 1
OYKBEHHBIX BBIPKECHUH.
21. | ToxnaecTBO, TOKA3aTEIBCTBO TOXACCTB. [IpeobpazoBanus 1
BBIPAKCHU I
22. | CremneHb ¢ HaTypaJbHBIM MTOKa3aTelleM 1




23. | TaGauia OCHOBHBIX CTEIEHEN 1
24. | CreneHb ¢ HaTypaJIbHBIM [IOKA3aTEIEM 1
25. | CBoiicTBa CTEIEHH C HATyPAJIbHBIM MOKa3aTeIeM 1
26. | CBoiicTBa CTEIEHH C HATYpAJIbHBIM MOKa3aTEIeM 1
27. | YMHOXEHHUE U JICJIEHUE CTEIEHEN ¢ OQUHAKOBBIMU IOKA3aTCIISIMUA 1
28. | YMHOXEHUE U JICJICHHE CTEIICHEH C OJJMHAKOBLIMHM ITOKA3aTCIIMHU 1
29. | CreneHb C HYJIEBBIM MOKa3aTeIeM 1
30. | Ognounensl. CTaHAAPTHBIN BUJ OJTHOWICHA 1
31. | CiokeHue M BBIUMTAHUE OJHOYIICHOB 1
32. | YMHOXKEHHE OgHOUICHOB. Bo3Benenrne oqHouieHa B 1

HaTypaJIbHYIO CTEIIECHb
33. | JlenmeHnue ogHOUICHA HA OJHOWIEH. AJreOpanyeckas Apoob. 1
34. | MuorouneHsl. CTeneHb MHOIOWICHA. 1
35. | MHorowieHbl. MHOTOUJIEHBI C OJTHOW MEPEMEHHOM. 1
36. | MHOTOYJICHEI. 1
37. | CioxeHue ¥ BBIYMTaHHE MHOTOWIEHOB 1
38. | CiiokeHHe ¥ BBIYMTAHNE MHOTOWIEHOB 1
39. | O6oOuienue U moBTOpeHHe Mo TeMe «CTeneHb ¢ HATYPaJIbHBIM 1

nokasarejeM. Onnouaennsl. MHorouaensl. Clio:keHne u

BBIYMTAHNE MHOTOYJICHOB)
40. | KonrpoabHas padora Ne 2 o teme «Ctenens ¢ 1

HATypaJbHbIM NoKa3aTejeM. OnHo4ieHbl. MHOro4/1eHblI.

CinoskeHnne ¥ BLIYMTAHHE MHOTOYJIEHOB)Y
41. | AHanu3 KOHTPOJIBHON paboThl. YMHOKEHHE OJJHOUWIECHA Ha 1

MHOT'OYJICH
42. | YMHOXCHHE OJHOYJICHA Ha MHOTOUJICH 1
43. | YMHOXCHHE OJHOYJICHA Ha MHOTOUJICH 1
44. | YMHOXXEHHE MHOTOYJICHOB 1
45. | YMHOXEHHE MHOTOYJICHA HA MHOTOYJICH 1
46. | YMHOXCHHE MHOIOYJICHA HA MHOTOYJICH 1
47. | Pa3noxeHue MHOTOWICHOB Ha MHOXUTENH. KopeHb MHOrOuseHa 1
48. | Brinecenue oOIIEro MHOXKHUTEIIS 3a CKOOKHU 1
49. | Brinecenue oOLIEro MHOXKHUTEIS 3a CKOOKHU 1
50. | Mertoa rpynnupoBKU 1
51. | Meroa rpynnupoBKH 1
52. | Meroa rpynnupoBKH 1
53. | O6o0mIeHre U TOBTOPEHHE IO TeMe « Y MHOKEHHE OJJTHOUICHA Ha 1

MHOTOYJICH. Y MHOKEHHE MHOT'OUYJICHA HA MHOTOYJICH.
PaznoxxeHne MHOro4JeHa Ha MHOKUTEIN




54. | KonTpouabHast padora Ne 3 o Teme «YMHOXKEHHE OTHOYJICHA 1
HA MHOTOYJICH. YMHOKeHHe MHOT04JIeHa HA MHOTO4JIeH.
Pa3j10:keHre MHOI04YJICHA HA MHOKHTEJIN

55. | AHanM3 KOHTPOJIBLHOM paboThI 1

56. | @opMmyibl COKpaleHHOro ymHokeHus: IIponssenenue pasnoctu 1
U CYMMBI JIBYX BBIpa)KEHUI

57. | IIpousBeneHue pa3sHOCTH U CYMMBI IBYX BBIPAKCHUI 1

58. | [IponsBeneHne pa3sHOCTU U CyMMBI JBYX BBIPaKEHUN 1

59. | Pa3HOCTB KBaJpaToOB ABYX BBIPAXKCHUI 1

60. | ®opMyiia pa3HOCTU KBaJApaTOB 1

61. | ®opMyna pa3HOCTH KBAIPAaTOB 1

62. | KBagpar CymMMBl U KBaJpaT pa3HOCTH JBYX BBIpAaXKECHUHU 1

63. | KBagpar cymMMBbl M KBaJpaT pa3HOCTH JBYX BBIPAXKECHUHN 1

64. | KBagpaT cyMMBI HECKOJIBKUX BBIPAKEHUN 1

65. | [IpeoOpazoBaHre MHOTOUIEHA B KBaIpaT CYMMBI WJIA Pa3HOCTH 1
JBYX BBIPAKCHUU

66. | BbI/IEJIEHME KBAJIPATA nByunena 1

67. | BbI/IEJIEHUE KBAJIPATA nByuieHa 1

68. | IIpeoOpazoBaHKe MHOIOWIEHA B KBaJIpaT CYMMbI WJIK Pa3HOCTU 1
JIBYX BBIpa)KCHUI

69. | IIpeoOpazoBaHrie MHOTOUICHA B KBaJIpaT CYMMBI WJIA Pa3HOCTH 1
JIBYX BBIPaXXECHUU

70. | CyMMa 1 pa3HOCTh KyOOB /IBYX BBIpa)K€HUM 1

71. | CyMMa ¥ pa3HOCTh KyOOB /IBYX BBIpaK€HUI 1

72. | ®OPMVIJIA CYMMBI KYBEOB 1 PASBHOCTH KYBOB. 1

73. | ®OPMVIJIA CYMMBI KYBOB 11 PABHOCTHU KYBOB.

74. | KYb CYMMbI U KVB PASHOCTHU. 1

75. | KYb CYMMbI U KYB PABHOCTU. 1

76. | IlpumeHeHuUe pa3aIMyHBIX CIOCOOOB pa3IokKEeHUss MHOTOWJIEHa Ha 1
MHOXKHUTETN

77. | IlpumMeHeHUe pa3aIMyHbIX CIOCOOOB pa3IokKEeHUss MHOTOWJIeHa Ha 1
MHOXHUTETN

78. | Cokparmienue anredpandeckux apooei 1

79. | Cokpartenue apooeii 1

80. | MopMmyJIBI TS Pa3IOKEHHST Ha MHOYKHUTEIM BRIpaKEeHHH Bra " 1
b" u a"+b"

81. | [loBTopenue u 0606meHue o Teme « Cymma u pa3HOCTh KyOOB 1

IBYX BeIpakeHU. [IpMeHeHne pa3nuyHbIX criocoOoB
Pa3I0KEHUS MHOTOWIEHA Ha MHOXKHUTEIIN




82. | KonTpoubHasi padora Ne 5 mo teme «CymMMa U pa3HOCTh 1
Ky00B BYX BbIpakeHuii. [IpuMeHeHne pa3InyHbIX CIOCOO0B
Pa3J10:KeHHs] MHOTOYJIEHA HA MHOKHTEJIN»

83. | AHaiM3 KOHTPOJILHOM paboThI 1

84. | MHOXECTBO. DJIEMEHT MHOXECTBA, 1
[MOAMHOXECTBO.

85. | MHOXECTBO. 2JIEMEHT MHOXECTBA, 1
INOAMHOXECTBO.

86. | Yucnossle pynkiun. [lonsarue pynkuuu. O6macTb onpeneneHus 1
byHKIHIM.

87. | CBs3u Mexay BeinunHamu. OyHKIUSA 1

88. | CnocoOsbl 3amaHust (QyHKITHH. 1

89. | Koopaunatsl. 300pakeHne yncesn TouKaMu KOOPAMHATHON 1
npsimoit. DOPMVYJIA PACCTOSHUA MEXY TOUKAMU
KOOPAMHATHOMU ITPAAMOU

90. | JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH; KOOPIUHATHI TOUKH. 1
KoopannaTsl cepeinHbl 0OTpe3Ka.

91. | YucnoBble IPOMEXYTKU: MHTEPBAJ, OTPE3OK, JIyY. 1

92. | YucnoBble NPOMEKYTKH: HUHTEPBAJL, OTPE3OK, JIyY. 1

93. | I'paduk pynxmum Yrenune rpadukoB GyHKIHIA. 1

94. | Bospacranue u yObIBaHUE (PYHKIIMH, HAUOOJIbIIEE U 1
HaMMEHbIIee 3HAYCHUST PYHKIUH.

95. | Hynu ¢pyHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA. 1

96. | ['padux Qpynkumn 1

97. | Jluneitnas pyHKuUs, ee rpa@uK, TeOMETPUUECKHI CMBICIT 1
K03 HUIIIEHTOB

98. | ®yHKUMS, ONUCHIBAIOLIAS IPSIMYIO IPOIOPLUOHAIBHYIO 1
3aBUCUMOCTb, €€ rpaduk

99. | JluHeiHas QyHKLIHUSA y = KX 1

100. | B3auMHoe pacnosoxeHue rpaguKoB JIMHEHHBIX (QYHKIIHMI 1

101. | YpaBHeHHE NPSAMOIL, yriioBoi K03 PULIMEHT MpsIMOii, ycioBHe 1
MapajIeIbHOCTH TPSMBIX.

102. | TIoBTOpeHue n 060061IeHNE 0 TeMe «DYHKITHI» 1

103. | KonrpoabHas padora Ne 6 mo teme «DyHkuum» 1

104. | AHanu3 KOHTPOJIbHOM paboThl. YpaBHEHHE C ABYMSI
NEPEMEHHBIMU; PEeIlICHHE YPaBHEHUS C IBYMsI IEPEMEHHBIMU

105. | YpaBHEHHS C ABYMsI IEPEMEHHBIMU. Y PaBHEHUE C HECKOJIbKUMHU 1
NepeMEHHBIMH.

106. | JIuneitHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk 1

107. | I'padpuueckas uHTEpNIpETaLIUs YPaBHEHUHN C IBYMS 1
NIEePEMEHHBIMU

108. | Cuctema ypaBHEHUH; PEILICHUE CUCTEMBI. 1




CucreMbl ypaBHEHHH C ABYMS EPEMEHHBIMH.

109. | ['padprueckuii METO/ peIIeHUs] CUCTEMBI JIBYX JIMHEHHBIX 1
YPaBHEHUH € JBYMS IEPEMEHHBIMU
110. | Cucrtema JBYX JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMY; 1
penieHue noICTaHOBKOM
111. | Cuctema JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH; 1
peLIeHHE OICTaHOBKOMN
112. | PemieHue cucTeM JIMHENHBIX YPAaBHEHUI METOJIOM IIOJICTAaHOBKHU 1
113. | Cucrtema JBYX JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMY; 1
pelieHre aredpanueckiuM CI0KEHUEM.
114. | PerieHue CUCTEM JIMHEUHBIX YPaBHEHUH METOJIOM CII0KEHUS 1
115. | PemieHue 3a1a4 C NOMOIIBIO CUCTEM JIMHEUHBIX YPaBHEHUHN 1
116. | [ToBTOpeHue u 0600mIeHNE 10 TeMe «CHCTeMbI TUHEHHBIX 1
YpaBHEHUH € ABYMS [IE€PEMEHHbBIMU
117. | KourpoJnbHas padora Ne 7 mo teme «CucreMbl TUHEHHBIX 1
YPABHEHMH ¢ IBYyMs IepeMeHHbIMM)
118. | AHanu3 KOHTPOJIBHON pabOThI 1
119. | [Tapabomna. KoopauHatsl BepinHbl 1apadoiibl, OCb CHMMETPHH. 1
120. | [Tapabomna. KoopauHatsl BepiuHbl 1apadoiibl, OCb CAMMETPHH.
121. | OcHoBHbIE IpaBUIa KOMOMHATOPUKH 1
122. | [Ipumepsl perieHus KOMOMHATOPHBIX 3a/1a4: Tepedop BapHAHTOB, 1
MPaBUJIO YMHOXKEHUS
123. HauanbHble cBEIEHUS O CTATUCTUKE 1
124. | Cratuctuueckue naHHble. [IpencraBienue naHHbBIX B BUJE 1
TaOIuI, TUarpamm, rpad)uKkoB.
125. | Cpennue pe3ynbTaThl u3MepeHuil. [loHsATHE O cCTaTHCTHYECKOM 1
BBIBO/IE HA OCHOBE BHIOOPKH.
126. | [loBTOpeHue u 006001IEHUE IO TEME «DIEMEHTHl KOMOMHATOPUKH 1
U ONHCATEIbHON CTATUCTUKI
127. Kourpoabsnas padora Ne8 mo reme «jieMeHTbI 1
KOMOMHATOPHKH M ONIMCATEIbHON CTATHCTHKID)
128. AHanu3 KOHTPOJbHOI paboTsl UKcI0BbIE BEIPAXKEHUS 1
129. | AnrebpandecKkue BhIpaXKEHUS 1
130. | HaxoxxIeHHe 3Ha4EeHUs alre0pandeckoro BeIPaKeHHsI 1
131. | Haxox/eHue HeM3BECTHOTO U3 (POPMYIIBI 1
132. Onuounensl. CTaHIAPTHBIA BUJ OJTHOYJIEHA 1
133. | MHorouseHsl. Pa3noxeHne MHOrowieHa Ha MHOXKHUTEIN 1
134. | UroroBasi KOHTpOJbLHast padoTa Ne9 1
135. AHanmM3 KOHTPOIBHOU paboThl @OPMYIIBI COKPAIIEHHOTO 1
YMHOXEHUS
136. | CremneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM 1




