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IInanupyemMsble pe3yJbTaThl 0CBOCHHUSI Y1eOHOT0 npeaMera «AJuredpa» 7 - 9 kiaace

IInanupyemMble JIMYHOCTHBIE Pe3yJIbTATHI.

1) BOoCHMTaHME POCCHUICKOM TIpa)XAaHCKOW HAEHTUYHOCTH: IATPUOTU3MA, YBAXKEHUS K
OteuecTBY, MPOLIJIOE W HACTOAIIEE MHOTOHAIMOHAJIBHOrO Hapojaa Poccum; oco3HaHue cBoei
STHUYECKON NPHUHAJUIEKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA, KYJIbTYPbl CBOErO Hapoja, CBOEro Kpas,
OCHOB KYJIbTYPHOI'O Hacjienusi HapoJoB Poccum M 4yenoBeuecTBa; yCBOEGHHWE TI'yMaHHUCTHUYECKUX,
JNEMOKPAaTUYECKUX W TPAJULHUOHHBIX LEHHOCTEH MHOTOHAIIMOHAJIBHOIO POCCUHCKOTO OOIIECTBA;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U Ji0Jira nepeq PonnHoii;

2) ¢opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH W CHOCOOHOCTH
oOyJaromuxcss K CaMOpPa3BUTHIO M CaMOOOpa30BaHHIO HAa OCHOBE MOTHBAIMM K OOYYCHHUIO H
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHHIO JalbHEWIEed WHAMBHUIYaJbHOM TpaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKU B MHpe npodeccuil u npodeccruoHalbHbIX NMPEANOYTEHUH, €
Y4€TOM YCTOWYUBBIX MO3HABaTEJIbHBIX HWHTEPECOB, a TakXke Ha OCHOBE (OPMHUPOBAHUS
YBa)XUTEJIBHOTO OTHOLLIEHUS K TPYZY, Pa3BUTHSI OIIbITA y4aCTHsI B COLMAIBHO 3HAYMMOM TPYIIE;

3) ¢popMupoBaHUE IEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKH, YIUTHIBAIOIIETO COLMANBHOE, KYJIbTYPHOE, I3bIKOBOE,
JyXOBHO€ MHOT000pa3ue COBPEMEHHOTO MUDa;

4) dopmupoBaHHE OCO3HAHHOTO, YBAXXUTEIBHOTO M JOOPOXKENaTeJIbHOIO OTHOIIEHUS K
JPYroMy 4ejloBeKy, €ro MHEHHUIO, MUPOBO33PEHHUIO, KYIIbTYpE, A3bIKY, BEpe, IPaskJaHCKOM MO3UIINHY,
K UCTOPUH, KYJABTYpE, PEIUTUH, TPAAULIMSIM, A3bIKaM, IEHHOCTSAM HapoAoB Poccuu u HapoJ0B MUpa;
TOTOBHOCTH M CHOCOOHOCTM BECTHM JAMAJOr C JPYTMMH JIIOABMH M JOCTUTaTh B HEM
B3aMOTIOHUMAaHMUS;

5) ocBOEHHE COIMATBHBIX HOPM, ITPaBUJI MOBEACHHS, PoJiel U (POpM COIMATBHOW >KU3HU B
rpynnax 1 cooOIIecTBax, BKJIIOYas B3pPOCIbIE U COLMAIbHbIE COOOIIECTBA; yU4acTHE B LIKOJIBHOM
CaMOYNpaBJeHUH U OOIIECTBEHHOM >XM3HM B IpeJesiax BO3PACTHBIX KOMIIETEHIMH € ydeTom
PErMOHANbHBIX, ATHOKYJIBTYPHBIX, COLIMATIBbHBIX K SKOHOMHUYECKHUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHMS U KOMIIETEHTHOCTH B PELICHUH MOPAJIbHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, POpMUPOBAHNE HPABCTBEHHBIX UyBCTB M HPABCTBEHHOTO MOBEACHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM MOCTYIIKAM;

7) dopmupoBaHne KOMMYHHKATHBHON KOMIETEHTHOCTH B OOILEHUU U COTPYAHUYECTBE CO
CBEPCTHHUKAMM, IETbMH CTapILIero U MIIAIIEro BO3pacTa, B3pOCIbIMU B IIpoliecce 00pa30BaTeIbHOM,
0OLIECTBEHHO MOJIE3HOH, yueOHO-HUCCIIeI0BATENbCKON, TBOPUECKON U APYTUX BUJOB AEATEIHLHOCTH;

8) dopmupoBaHue LIEHHOCTH 3I0pPOBOro W Oe3omacHOro oOpasza >KM3HM; YCBOCHUE MPaBUII
WHIUBUAYAIBHOTO U KOJUIGKTMBHOTO O€30MacHOTO TOBEIACHHS B UPE3BbIUAWHBIX CHUTYaAIUsX,
YIpOKaOUIUX )KU3HU U 3J0POBBIO JIFOJIEH, TPaBUJI IOBEICHUS HA TPAHCIIOPTE U HA IOPOTaX;

9) dopMupoBaHHE OCHOB 3KOJOTHYECKOW KYIbTYPhI, COOTBETCTBYIOUIEH COBPEMEHHOMY
YPOBHIO  3KOJIOTMYECKOTO MBIIUICHUS, pPa3BUTUE OIbITA HKOJIOTMYECKH OPUEHTUPOBAHHOU
pedIIeKCUBHO-OIIEHOYHOW U IPAKTUYECKOM NeATEIbHOCTH B )KU3HEHHBIX CUTYAIUX;

10) oco3HaHue 3HAUEHUS CEMbU B KHM3HU 4YelOBEKa MU OOIECTBA, MPUHITHE IEHHOCTH
CeMEHHOM )KU3HH, YBAXXHUTEIbHOE U 3200 TJIMBOE OTHOILIEHHUE K WIEHAM CBOEH CEMbH;

11) pa3BuUTHE 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOEHHE Xy J05KECTBEHHOTO HACIE U HAPOJIOB
Poccun u Mupa, TBOpUECKOH 1EATENBHOCTH CTETHUECKOTO XapaKTepa.

IInanumpyemsblie MeTanpeaMeTHbIE Pe3yJbTaThl

1) yMeHue caMOoCTOSTENIbHO ONPEAETATh 1IETH CBOEro 00y4eHus, CTaBUTh U (POPMYIHPOBAThH
11t ceOs HOBbIE 33/1a4M B yyeOe U MM03HABATENbHOM AeATeNbHOCTH, Pa3BUBaTh MOTHBBI U HHTEPECHI
CBOEM MIO3HABATEIILHOM JEATENbHOCTH;

2) yMeHHE CaMOCTOATENbHO IUIAHUPOBATh IIyTH JIOCTHIKEHUS IleNieil, B TOM 4YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Haubosiee 3(h(eKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX U
MO03HaBaTEeIbHBIX 337124,

3) yMeHHE COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMU pe3yJabTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOCH JIEATEILHOCTH B ITPOILIeCcce JOCTIKEHHSI Pe3yNIbTaTa, ONpeAesaTh CIIOCOObI IeHCTBUI



B paMKax MpPeUI0KEHHBIX YCIOBUH U TpeOOBaHMI, KOPPEKTHPOBATH CBOM JCHCTBUS B COOTBETCTBUH
C U3MEHSIOLLEHCS CUTYyaluEN;

4) yMeHHE OIICHMBATh IMPABWILHOCTh BBHITIONHEHHS YUeOHOW 3amadd, COOCTBEHHBIC
BO3MOYHOCTH €€ PEILEHUS;

5) BilafieHHe OCHOBaAaMH CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHS PEIIEHUH U OCYILLECTBICHHUS
OCO3HAHHOTO BbIOOpa B y4eOHOM U 1M03HABATEIbHON JESITENbHOCTH;

6) yMEHHE ONpENCNATh MOHATHS, CO3JaBaTh OOOOIICHMS, YyCTAaHABIMBATH AaHAJIOTHH,
KJIaccu(UIMpPOBaTh, CAMOCTOSITENIFHO BBIOMPATh OCHOBAaHHMS W KPUTEPUH Ui KJIACCH(HKAIINY,
YCTaHaBIMBATh  IPUYMHHO-CJIEICTBEHHbIE  CBS3M, CTPOMTb  JIOTHYECKOE  paCCyXICHUE,
YMO3aKJIIOYeHHE (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUU) U JIeTIaTh BHIBOJIBI,

7) yMeHue co3/laBaTh, MPUMEHATH U TPeoOPa30BBIBATh 3HAKH U CHMBOJIBI, MOJICIIA M CXEMBI
JUTSI pelieHus yaeOHBIX U MO3HaBaTEIbHBIX 33]1a4;

8) CMBICIIOBOE UTEHUE;

9) ymMeHue OpraHu3oBbIBaTh Yy4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JESTEIBHOCTb C
YUHUTEJIEM U CBEPCTHUKAaMU;, pabOTaTh MHAMBHUIAYAIBHO U B TPYIIIE: HAXOIUTh OOIee perieHue u
paspemiath KOHQJIMKTHl HA OCHOBE COIJIACOBAHMS IMO3UIUN U y4eTa MHTEPECOB; (GOPMYyIUpPOBATH,
apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHE;

10) ymMeHHe OCO3HAaHHO HCHOJIb30BaTh PEUEBbIE CpEACTBA B COOTBETCTBUM C 3ajauei
KOMMYHUKAITUU I BBIPAXKEHUS CBOMX UYBCTB, MBICIEH M TOTPEOHOCTEH; IJIaHUPOBAHUS H
pEryJIsSiiuA CBOEW JACATEIbHOCTH; BJIAJICHUE YCTHOM M THUCbMEHHOW PEYb), MOHOJOTHYECKOU
KOHTEKCTHOM PEYblO;

11) dopmupoBanne W pa3BUTHE KOMIIETEHTHOCTH B  OO0JAacTH  HCIOJb30BaHUS
MH(OPMALlMOHHO-KOMMYHUKAIIMOHHBIX TexHojoruil (manee WKT- kommereHuu); pa3BUTHE
MOTHUBALIMH K OBJIAJICHUIO KYJbTYPOU aKTUBHOIO MOJIb30BaHUS CIOBAPSIMU U IPYTMMH ITOMCKOBBIMU
CUCTEMaMU;

12) ¢opmupoBaHue M pa3BUTHE IKOJOTUYECKOTO MBIIIJICHUS, YMEHHWE NPUMEHSTH €ro B
TTO3HABATEIHbHOM, KOMMYHUKATUBHOH, COIMATLHON MPAKTHUKE U MTPOPECCHOHATBHON OPUECHTAIIHH.

I[InanupyemMble npeaMeTHbIE pPe3yJbTaThl

B cootBercTBUM ¢ DenepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOTO 00111€T0 00pa30BaHus MIPEIMETHBIMU PE3yJIbTaTaMU U3YUEHUS SBISIOTCS:

1) dbopMupoBanue mpeacTaBiICHH 0 MATEMAaTUKE KaK O METO/IE MO3HAHUS
NeMUCTBUTENLHOCTH, TO3BOJISAIONIEM ONUCHIBATh U U3Y4aTh PealibHbIC MPOLIECCHI U SBJICHUS:

OCO3HaHHE POJIM MaTeMaTUKHU B pa3BUTHH Poccuu u mupa;

BO3MOXHOCTb IPUBECTH IPUMEPHI U3 OTEUECTBEHHOW U BCEMUPHOI UCTOPUU
MaTeMaTHYeCKUX OTKPBITHI U UX aBTOPOB;

2) pa3BuTHE yMEHUI paboTaTh ¢ y4eOHBIM MaTeMaTUYECKIM TEKCTOM (aHAJIM3UPOBATD,
U3BJIEKaTh HEOOXOIMMYI0 HH(OPMAIIHNIO), TOUHO U TPAMOTHO BhIpaXKaTh CBOHM MBICIIHU C
MPUMEHEHHEM MaTEeMaTHUECKON TEPMUHOJIOTUU ¥ CUMBOJIMKH, IPOBOJUTH KIacCU(DUKALINH,
Joruyeckrue 000CHOBaHUS, I0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH:

OTIEpUPOBAHUE TOHATUAMU: MHOKECTBO, SJIEMEHT MHOKECTBA, TIOJIMHOXKECTBO,
MIPUHA/IICKHOCTD, HAXOXKACHHUE TIEpeceueHms], 00beIMHEHHsI IOMHOXKECTBA B MPOCTEUITNX
CUTYAIUSIX;

pelIeHNe CIOKETHBIX 3a/1a4 pa3HbIX TUTIOB Ha Bce apu(PMeTUUECKUE NeHCTBUS;

MpUMEHEHHE Ccrioco0a MOMCKa peuieHus 3a1a4i, B KOTOPOM PaCCyKICHHE CTPOUTCS OT
yCIOBUS K TpeOOBAHUIO MII OT TpeOOBAHUS K YCIOBHIO;

COCTaBJICHUE TUIAHA PELICHUS 3a[]a4M, BbIICJICHUE 3TANOB €€ PELICHUs, UHTEPIPETaLUs
BBIYUCIIUTENBHBIX PE3YIbTAaTOB B 3a/1a4€, UCCIEIOBAHUE MMOTYYEHHOTO PEIIEHUs 3a/1a4u;

Hax0’KJIEHUE MPOIIEHTA OT YUCJIA, YUCIIA 110 TPOLEHTY OT HEro, HaX0XKJEHUs POLIEHTHOTO
OTHOILEHUS IBYX YUCEJ, HAX0XJACHHS MPOLIEHTHOTO CHUYKEHHUS U TPOLIEHTHOTO MOBBIILICHUS
BEITUYHHBL;

pelieHue JOTHYeCKuX 3a1ady;



3) pa3BuTHE MPEACTABICHHUI O YKCIIE U YMCIIOBBIX CHCTEMaX OT HATypaIbHBIX 10
JNEHUCTBUTENBHBIX YMCEN; OBJIA/ICHUE HaBbIKAMU YCTHBIX, MIMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHUI:

OTICpUPOBAHUE TIOHATUSMHU: HATYPAIbHOE YHCIIO, IETI0€ YUCII0, OOBIKHOBEHHAsS APOOB,
JecsITUYHas APoOb, CMENIAHHOE YUCIIO, PAITMOHATFHOE YHCIIO, HPPAMOHAIEHOE YUCIIO;

WCII0JIb30BaHNE CBOMCTBA YUCEI U 3aKOHOB apU(METHICCKHUX OIEPAINi ¢ YHCIaMU TIPU
BBITIOJTHEHUH BBIYUCIICHUN;

KCIIOJIb30BAHNE MPU3HAKOB JCIUMOCTH Ha 2, 5, 3,9, 10 nipu BBIMOJHEHUN BEIYUCICHUHN U
pelIeHuu 3a/1a4;

BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C IPABHUIIAMU;

CpaBHEHHUE YHUCET;

OIIEHUBAHME 3HAUYCHHUS KBAJIPATHOTO KOPHSI U3 TIOJIOKHUTEIILHOTO 1IEJIOT0 YHCIIa;

4) oBJiaJieHNe CUMBOJILHBIM SI3bIKOM aJreOphl, TpUEeMaMH BBITIOJTHEHUSI TOXKICCTBEHHBIX
npeoOpa3oBaHMil BRIPAXKEHUH, PEIICHUs YpaBHEHUH, CUCTEM YpaBHEHUM, HEPABEHCTB M CHCTEM
HEPABEHCTB; YMEHUSI MOJIETTUPOBATh peabHbIE CUTYaIlMU Ha S3BIKE areOphl, HCCIIEI0OBATh
MMOCTPOCHHBIE MOJIETTU C UCIIOJIb30BAaHUEM armapaTa ajre0pbl, HHTEPIPETUPOBATH TOJTY4ECHHBIN
pe3ynbTar:

BBITIOJTHEHUE HECIOKHBIX TTPEOOPA30BaHUM ISl BEIYMCIICHUS 3HAUSHHIN YHCIIOBBIX
BBIpAKEHUH, COJIEPIKAIUX CTETICHN C HATYPAJTbHBIM ITOKa3aTeIeM, CTETICHH C IIeJTbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM;

BBITIOJTHEHUE HECJIOKHBIX TPEOOPa30BaHUM MEIBIX, TPOOHO pallMOHATIHHBIX BRIPAKECHHUHN U
BBIpQKEHUH C KBaJIpaTHBIMHU KOPHSIMH; PAaCKPHIBaTh CKOOKH, MPUBOIUTH TIOT00HBIE CllaracMbIe,
WCIIOJIH30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKECHHUS;

pelIeHre TMHENHBIX U KBAIPATHBIX YPAaBHEHUI U HEPABEHCTB, YPABHEHUI W HEPABEHCTB,
CBOJSILUXCS K IMHEHHBIM WM KBaJAPAaTHBIM, CUCTEM ypaBHEHHUI 1 HEPABEHCTB, U300paKeHUE
pELICHUIT HEPAaBEHCTB 1 UX CUCTEM Ha YMCJIOBOU MPSIMOI;

5) oBnageHue cucTeMoil (PyHKIIMOHATBHBIX OHITUN, pa3BUTHE YMEHUSI UCIIOIb30BATh
(GyHKIIMOHATBHO-TpapUUecKre MpeICTaBICHUs UIs PEIICHUs Pa3IMuHbIX MaTeMaTHUECKUX 3a/1a4,
JUIsl OTIMCAHMS M aHAJIN3a PEAJbHBIX 3aBUCUMOCTEN:

OIIpe/IETICHUE MOJIOKEHUS TOUKH M0 €€ KOOPJIMHATaM, KOOPANHATHI TOUKH I10 €€ MOJIOKEHUIO
Ha IJIOCKOCTH;

HaxoXJAeHue 1o rpaduky 3HauYeHU yHKIMU, 00JacTH OoNpeesieHus], MHOKECTBa
3HaYeHUH, HyJel QYHKIUHU, TPOMEKYTKOB 3HAKOTIOCTOSTHCTBA, TPOMEXKYTKOB BO3PACTAHUS U
yObIBaHUS, HAMOOJIBIIIEr0 ¥ HAUMEHBLIEro 3HaYeHUs (PYHKIUY;

ocTpoeHue rpaduka JUHEHHON ¥ KBaIpaTUIHON (DYHKIIHIA;

omnepupoBaHre Ha 0a30BOM YpOBHE MOHITUSIMH: MOCIIEIOBATEILHOCTD, apupMeTryecKas
MIPOrpeccusi, FEOMETpUYECKas POrpeccusi;

WCII0JIb30BaHNE CBOMCTB TMHEHHON M KBAAPATUYHON QYHKIHH U UX rPaUKOB MPU pelICHUH
3a/1a4 U3 IPYrux y4yeOHbIX MIPEIMETOB;

6) oBiaieHUE MPOCTEUITUMH CIIOCOOAMU MPECTABICHUS U aHATTN3a CTATUCTUYECKUX
JTaHHBIX; (OPMUPOBAHUE TPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MUPE U
0 Pa3NMYHBIX COCO0AX MX U3YUEHUS, O MPOCTEHIIINX BEPOATHOCTHBIX MOJIETISX; Pa3BUTHE YMEHUH
W3BJIEKaTh MH(OPMAIINIO, TPEICTABICHHYIO B TaONMUIaX, HA AUarpaMMax, rpadukax, onuceBaTh U
aQHAJIM3UPOBATH MACCUBBI YUCIOBBIX JAHHBIX C IOMOIMIBIO MOAXOISAIINX CTATUCTUYECKUX
XapaKTEPUCTHK, UCIIOJIb30BATh TOHUMAHUE BEPOSITHOCTHBIX CBOMCTB OKPYXAIOLIUX SIBICHUN MTPH
MPUHATUU PEIICHUI:

(hopMHpOBaHKE MIPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTU
CIIy4aifHOTO COOBITHS,

pelIeHne MpoCTEHINX KOMOMHATOPHBIX 3a7a4;

OTIpe/ieNieHue OCHOBHBIX CTATUCTUYECKHX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;

OIICHUBAHHE U BBIUMCICHUE BEPOSITHOCTH COOBITHS B MPOCTEUIITUX CITydasX;

HaJIM4YMe TIPEICTABICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUH, O
POJIK 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBJICHUSX;



YMEHHUE CPABHUBATH OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, ITI0JyYEHHBIE B IIPOLECCE
peuieHus NpUKIaaHON 3a1a4d, U3Y4EHHS PEAIBHOTO SIBJICHHUS;

7) pa3BUTUE YMEHUI PUMEHATh N3yYEHHBIC IOHATHS, PE3YJIbTaThl, METOIbI JUI PELLICHUS
3a/1a4 IPAKTUYECKOIO XapakTepa U 3a7ad U3 CMEXHBIX JUCIMIUIMH C UCIIOIb30BAHUEM IIPU
HE00X0IMMOCTH CIIPABOYHBIX MAaTEPHAJIOB, KOMITBIOTEPA, TIOJIH30BATHCS OLEHKOW M MPUKUIKOMN MpH
IIPAKTUYECKHUX pacueTax:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUM;

OLICHUBAHHE PE3YJIBTATOB BBIUYMCICHUHN IIPU PEILICHUN TPAKTUYECKHUX 3a/1a4;

BBITIOJTHEHUE CPABHEHUS YUCEII B PEATIbHBIX CUTYALUAX;

HCIIOJIb30BAHNUE YMCIIOBBIX BBIPAKEHUH IIPU PEILIECHNUHN NTPAKTUYECKUX 3a/1a4 U 33134 U3
JPYrux y4eOHbIX IPEIMETOB;

pelIeHne MPaKTUYECKUX 3a7a4 C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB UTYp;

BBINIOJIHEHUE MPOCTEUIINX NOCTPOCHUN U U3MEPEHUI HA MECTHOCTH, HEOOXOJUMBIX B
peanbHOM KU3HH.

BopinyckHUK Hay4yuTcs B 7-9 Kiaccax (1J1s1 MCIOJIb30BAHUSA B OBCEITHEBHOM KU3HU U
o0ecrneyeHNsi BO3MOKHOCTH YCIIEIITHOTO NMPOA0JKeHUs 00pa3oBaHusi HA 6a30BOM YPOBHeE)

JJIeMeHTbI TEOPHH MHOKECTB U MAaTEeMATH4Y€eCKOM JIOTUKH

L OHepHpOBaTB Ha 6a3OBOM ypOBHe ! IIOHATHUSIMU. MHOXECTBO, OJIECMCHT MHOXKECTBA,
IIOAMHOXXECTBO, HpI/IHa)IJ'Ie)KHOCTI);

e  3aJaBaTh MHOXKECTBA MEPEUMCIICHUEM HX DJIEMEHTOB;

® HAXOAUTH IepeceucHue, 00beAMHEHNE, TOIMHOMXKECTBO B IPOCTEUIIINX CUTYAIUX;

e OIlepUPOBATh HA 0A30BOM YPOBHE MOHATHIMHU: ONPEACICHHE, aKCHOMa, TEOpEeMa, J10Ka3aTelIbCTRO;

® [IPUBOAMTH IIPUMEPHI U KOHTPIIPUMEPHI IS TIOATBEPKACHUSI CBOUX BbICKA3bIBAHUM.

B noBce HeBHOM KU3HU U NIPU U3yYEeHUM APYTrUX MPeAMETOB:

®  HCNOJIb30BaTh Tpaduyueckoe TMPEACTABICHUE MHOXECTB [UISl OIMCAHUS PEaTbHBIX
MIPOIIECCOB | SIBJICHUH, PY PEIICHHUH 3a7a49 IPYTUX YIeOHBIX MPEIMETOB.

Yucaa

e  OmepupoBaTh Ha 6a30BOM YPOBHE HOHATHSIMH: HATypaIbHOE YHCIIO, IIET0C YUCI0, OOBIKHOBEHHAS
Ipo0b, mecATUIHas ApoOb, cMeMaHHas Jpo0b, paIlMOHAIEHOE YUCII0, apU(PMETHIECKHN KBaIpaTHRIM KOPEHB;

®  HCIIOJIb30BaTh CBOIMCTBA UMCEN U MpaBUiia JEHCTBUI IPU BHITIOJTHEHUH BBIYUCIICHU;

®  HCIIONB30BATh MPU3HAKH ACTMMOCTH Ha 2, 5, 3, 9, 10 mpy BBHIOTHEHUH BEIYUCICHUH U PEIICHIH
HECJIOXKHBIX 3a/1a4;

®  BBINIONHATH OKPYIJICHUE PAIIMOHATIBHBIX YUCENT B COOTBETCTBHU C TPABUIIAMU;

®  OIICHUBATh 3HAYCHHUE KBAJAPATHOI'O KOPHS M3 HOJIOKHUTEIBHOIO IIEJI0r0 YKMCIa;

®  pacro3HaBaTh pal[HOHAIBHBIC U HPPALMOHAIBHBIC YHCIA;

®  CpaBHUBATh YKCIIA.

B noBceHeBHOI KU3HM U NIPH M3YyYEHHUH JAPYTUX NIPeAMETOB:

®  OIICHWUBATH PE3YNbTAThI BHIYMCICHUN PU PEIICHUN MPAKTHUCCKHUX 33124,

®  BBHINIONHATH CPABHCHHE YMCEN B PEANTbHBIX CUTYAIUSAX;

®  COCTaBJIATh YWCIIOBBIC BBIPAKCHHS TPU PEIICHUH TPAKTUUYECKUX 3alad M 3a1ad H3 JPYrux
Y9e0HBIX TIPEIMETOB.

ToxnecTBeHHbIE TPEOOPa30BaAHUA

e  BhINONHATH HECTOXKHBIC MPEOOPA30BAHUS YIS BBIUYMCIICHUS 3HAYCHUN YKMCIIOBBIX BBIPAXKCHUH,
COJICPIKAIIMX CTEIIEHH C HATYPAIbHBIM ITOKA3aTENeM, CTEIEHH C IENTbIM OTPUIATEIBHBIM MTOKA3aTEeeM;

e  BBINOJHATH HECIIOXKHBIC MPEOOPA30BAHUS ENbIX BBIPAKCHHUI: PACKPHIBATH CKOOKHU, MPUBOANUTH
To00HBIE CIIaraeMele;

®  HCHONB30BaTh (HOPMYJIBI COKPAICHHOTO YMHOXEHHUs (KBaJpaT CYMMBI, KBajpaT pPa3HOCTH,
Pa3HOCTh KBAJIPATOB) JUISl YIIPOIIEHHS BBIYMCIICHHUH 3HAUCHUI BBIPAXKCHUN;

L BBIIIOJIHATH HECIO0XHBIC npeo6pa30BaHI/I${ HpO6HO-HHH€ﬁHBIX BBIpa)KeHI/If/i nu BLIpa)KCHI/Iﬁ C
KBaJApaTHbBIMU KOPHSIMHU.

1 3peck 1 ganee — pacno3HaBaTb KOHKPETHbIE MPUMEpPbI 0BLLIMX NOHATUI NO XapaKTepPHbIM NPU3HaKaMm, BbINOJHATD
[AeNCcTBMA B COOTBETCTBMM C OnNpegeneHMem 1 npocTenwmnmmn CBOMCTBaMM NOHATUI, KOHKPETU3MPOBATb NPMMEPaMM
obuwme noHATUA.



B noBceqHeBHOI KM3HU U MPHU U3YYEHUH IPYTHX NPeIMETOB:

° MOHMUMAaTh CMBICJI 3allMCU YMCJIa B CTAHAAPTHOM BHUIEC,

° OIepupoOBaTh HAa 06a30BOM YPOBHEC NOHATHUEM «CTaHAapTHAs 3allUCh YUCJIa».

YpaBHeHUs] 1 HEPABEHCTBA

e OmepupoBaTh Ha 0a30BOM YpOBHE NOHSATHUSIMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHECHHE, KOPCHb YypaBHEHUS, pEUICHUEC YpPAaBHCHHS, YHUCIIOBOC HEPABEHCTBO, HEPaBEHCTBO,
pEIICHUe HEPABCHCTBA;

®  IIPOBEPATH CIPABEUTMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JTMHCHHBIC HEPABEHCTBA M HECIIOKHBIC HEPABEHCTBA, CBOISAIIUECS K JIMHECHHBIM;
pelIaTh CUCTEMbI HECJIOKHBIX TUHEHHBIX YPaBHCHU, HEPABCHCTB;

MIPOBEPSATH, ABJISACTCS JIU JIAHHOE YUCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA);
penrath KBaJpaTHbIC ypaBHEHUS 110 (hopMylie KOpHEH KBaJIPpaTHOTO YPaBHEHUS;
M300paxkaTh PEIICHUS HEPABEHCTB M UX CHCTEM Ha YUCIIOBOU MPSMOIA.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  COCTaBJATh M peElIaTh JIMHEHHBbIE YPaBHEHHs IIPU PEIUIECHUU 3a]a4, BOSHUKAIOIIUX B JAPYTHUX
y4eOHBIX MpeaMeTax.

D yHKUUHA

e  Haxomuth 3HaueHHE (QYHKIMH 110 33 JaHHOMY 3HAUYCHHUIO apTyMEHTa;

e HaxOJUTh 3HAYCHHWE apryMEHTa I10 3aJaHHOMY 3HAYCHWIO (YHKIIMH B HECIOXHBIX
CUTYaITUsIX;

®  ONpeIeNITh IOJOKCHHE TOYKHM IO €€ KOOpIUHATaM, KOOPJIWHATBI TOYKH 10 €€
TTOJIOKCHHUIO Ha KOOPJMHATHOM IIOCKOCTH;

e 10 rpadguKy HaXOAWTh 00JACTh ONMpeACTICHUS, MHOXKECTBO 3HAYCHUH, HYIU (PYHKIIHH,
MIPOMEXYTKA 3HAKOTOCTOSIHCTBA, IPOMEXYTKHM BO3pacTaHUs M YObIBaHUsS, HaubOosbllee U
HauMeHbIIIee 3HaUYeHUs! QyHKIINH;

®  CTpOUTh IrpaduK TMHEHHOW PYHKITNH;

® TIPOBEPATH, SBISICTCS JM JaHHBIA Tpaduk rpadukoM 3agaHHOW (YHKIUW (JTUHEHHOM,
KBaJpaTUYHOMN, 0OpaTHOM MPOTIOPIIMOHATHHOCTH);

e OmpeneNsaTh MNPUONMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKH TepecedyeHus TrpadukoB
GbyHKIINIH;

e omnepupoBaTh Ha 6a30BOM ypOBHE MOHSTHUSIMU: MOCIIEIOBATEILHOCTD, apupMeTHIECKas
Iporpeccusi, reoMeTpruyecKkas Iporpeccus;

e  pemarh 3aJa4d Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITH MONMy4YeH HENOCPEICTBEHHBIM
MOJICYETOM 0e3 TpUMeHEeHHsI (POpMYIL.

B noBcegHeBHOM KU3HM U NP U3YUYEeHUH APYTUX NPeIMETOB:

®  WCIONB30BaTh TPAPUKU PEabHBIX MPOIECCOB M 3aBUCHUMOCTEW ISl ONpeeNieHHs] UX CBOMCTB
(HaI/I6OJ'II>HII/Ie 1 HAMMEHbBIINE 3HAYCHUS, IPOMEXKYTKHU BO3paCTaHUA U y6BIBaHI/15{, 00J1aCTH MMOJ0KUTEIBHBIX U
OTPHIIATENBHBIX 3HAYCHHUH U T.11.);

®  WCIONB30BAaTh CBOWCTBA JIMHEHHON (QYHKIWHM W €€ rpaduK MpH pEemeHuH 3a1ad W3 APYTuxX
Y9e0HBIX TIPEIMETOB.

CTaTuCTHKA U TeOpHs BEPOSATHOCTEH

e lwMeTh mpencTaBICHHE O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIIy4aifHOTO
COOBITHSI, KOMOMHATOPHBIX 33/la4aXx;

e  pemiath IpocTeiine KOMOWHATOPHBIC 3a7aud METOJOM MPSIMOTO W OPraHW30BAHHOTO
nepedopa;

®  MIPE/ACTaBIATH JaHHBIE B BUJIE TaOIUII, TUarpamm, rpaguKoB;

YUTaTh UH(POPMAIIHIO, TPEICTABICHHYIO B BUJIE TaOIHIIbI, TUAarpaMMBI, Tpaduka;

OTIPEICNIATh OCHOBHBIE CTATUCTHUECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTH COOBITUS B IPOCTEHININX CITydasiX;

HMMETh TPEJICTABICHUE O POJIM 3aKOHA OOJIBIITNX YHCET B MAaCCOBBIX SIBICHUSX.
MOBCeIHEBHOI ;KM3HU U MPU U3YYEeHUH IPYTUX NPeAMETOB:

OLCHMBATH KOJIMYCCTBO BO3MOXKHBIX BAPUAHTOB METOA0M nepe60pa;

HUMCTL MPEACTABJICHUEC O POJIM MPAKTUYCCKU JOCTOBCPHBIX U MAJIOBEPOATHLIX CO6BITHﬁ;

..w....



e  CpaBHHMBaTh OCHOBHBIE CTATHCTHYECKHE XapaKTEPUCTUKH, IOJIyUCHHbIE B IPOIECCE
pelieHus MPUKIAAHON 3a/1a4u, U3YYCHHS PEAIbHOTO SIBJICHUS;

®  OIICHUBATh BEPOSITHOCTh PEATIbHBIX COOBITUIN U SIBIICHUN B HECTIOKHBIX CUTYaIUsX.

TexcToBbIE 3a1a4H

° Pematn HeclTOKHBIE CIOYKETHBIE 3aavy pa3HbIX TUIIOB HA BCC apI/I(bMeTI/I‘IeCKI/Ie ﬂeﬁCTBHﬂ;

®  CTPOHTH MOJIEIb YCIIOBHSI 3a7a4t (B BUE TaOJIUIIBI, CXEMbI, PUCYHKa HIIH ypaBHEHHUS ), B KOTOPOH
JaHbl 3HAYCHUA ABYX U3 TPEX B3aUMOCBA3AHHBIX BEJIMYUH, C LCIbIO ITOMCKA PCIICHUA 3a1a4U,

®  OCYILECTBISITH CIIOCOO MOMCKA PEIICHHS 331241, B KOTOPOM PACCYKJEHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHMIO UM OT TPEOOBAHMSI K YCIIOBHIO;

° COCTAaBJIATH IJIaH PCHICHHUA 3aJa4u,

° BBIACIIATD 3Tallbl PCIICHUS 3aa4U,

° HUHTCPHPECTUPOBATH BBIYHUCIIMTCIILHBIC PE3YJIbTAThI B 3aJa4UC, UCCIICAOBATDH MMOJYYCHHOC PCIICHHUC
3a/1a4m;

®  3HATH pas3lHyKe CKOPOCTel 0OBEKTa B CTOSTUEH BOZE, IPOTHB TEUCHHSI U 10 TCUCHHUIO PEKH;

° peliaTh 3a1a4y Ha HAXOXKJICHNUEC YaCTHU YUCiia 1 YrCiia 110 €ro 4acTH,

e pemarh 3aJa4d Pa3HBIX THIIOB (Ha paboTy, Ha TIOKYNKH, Ha JBW)KEHHE), CBS3BIBAIONIMX TPH
BCIIMYUHBI, BBIACIIATL OTH BEJIMYWHBI U OTHOIICHUA MEXKITY HUMU,

° HaXOOUTH NPOLEHT OT YKrCJia, YU CJIO 110 MPOUEHTY OT HEr0, HAXOAUTH MPOLEHTHOC CHUKCHUEC NI
MIPOUCHTHOC MMOBBIIICHUEC BEJIMYNHBI,

®  pelIaTh HECIOXKHBIE JOTHUECKUE 3aJ1a4l METOJOM PACCYXKJIECHUM.
B noBceaHeBHOI :KU3HM U TP U3YYEHUU APYTUX NPeIMETOB:

®  BBIJIBUTaTh THIOTE3bI O BOBMOXHBIX MIPEICTbHBIX 3HAYEHUAX NCKOMBIX B 33/1a4€ BETMYUH
(menatb NPUKUIKY).

HcTropust maTreMaTuKH

e OnuceiBaTh OTAENbHBIC BBIJAIOIIMECS PE3YJIbTATHI, IOJIYYEHHBIE B XOJAE PAa3BUTHS
MAaTEMATHKHU KAK HAyKH;

®  3HATh NIPUMEPHI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBA3U C OTEUECTBEHHOU U
BCEMUPHOMW UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccum.

MeToabl MAaTEeMATHKHU

e BroiOupate mnoaxoAsmuid M3y4EHHBIH METOJ JUIs pPElIeHUS W3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a/1a4;

e JlpuBoauth mHpUMEPBl MAaTEMaTHYECKUX  3aKOHOMEPHOCTEM B  OKpYyXKarwollei
JNEHUCTBUTEIBHOCTH U IIPOU3BEACHUSAX UCKYCCTBA.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCA B 7-9 Kiaccax 1Jis odecnevyeHust
BO3MOKHOCTH yCICIIHOT0 NPOJ0JIKeHUs1 00pa30oBaHusl HA 0230BOM U YIJIy0JICHHOM YPOBHAX

DJIeMeHThI TEOPUHM MHOKECTB M MATEMATH4Y€eCKOM JIOTHKH

L4 Onepupoeambz NOHAMUAMU. onpe()eﬂenue, meopema, akcuoma, MHOoMICecmeo, XxapakmepucmuKku
MHoOoJfcecmea, JJ1eMenm MHodicecmed, nycmoe, KOHe4YHoe U becxoneynoe MHOIHCECMBO, }’ZO()MHODfCéZCH’IGO,
npunadﬂeofcnocmb, BKJIIOY€erUe, paeeHcnmeo MHoadcecme,

L4 I/l306p(l3f€al’I1b MHoOo2Hcecmea U OMHOUWEHUE MHOJHCECME C NOMOULbIO KPY2cO6 Qﬁﬂepa;

° onpe()eﬂﬂmb npuHadfle.?fCHOCI’l’lb ajlemerma  MHOJHcecms), 0bveounenuo u nepecedyeruro
MHOIHCecms,

° 3a0a6amb MHONCECMEO C NOMOWBIO NEPEHUCTERUS IIEMEHMOE, C106€CHO20 ONUCAHUAL,

° onepupoeamvs  NOHAMUAMU. B6blCKA3blIEAHUE, UCMUHHOCMb U JIOJHCHOCMb 6blCKA3bl6AHUA,
ompuyarnue 6blCKa3b18aHulj, onepayuu HAO 6bICKA3bIBAHUAMU. u, uiu, He, YCHIOBHblEe 6bICKA3bI6AHUS
(umnauxayuu);

° CmMpountb 6blCKaA3vbl6aHUsl, OMPUYAHUA BbICKA3bIBAHUII.

B noBceHeBHOI KU3HM U TP M3YyYEHHUH JAPYTrUX NPeAMeTOB:

L4 cCmpounib yeno4Ku yMO?dK/ZIOlleHI/lIZ HA OCHOB€ UCNOJIb306AHUS npaeujl 102UKU,

2 34ecb U ganee —3HATb onpeaesieHne NOHATUA, YMETb MOACHATb €ro CMbIC/, YMETb MCNO0/1b30BaTb MOHATME U €ro
cBoOICTBa npu nposegeHnn paCCV)-K,D,eHMﬁ, A0Ka3aTeNnbCTB, peleHnn 3a4a4.



®  UCNONBL308AMb  MHOJICECMBA, Onepayuu ¢  MHOJNCeCmeamu, ux epaguueckoe
npedcmasieHue 0Jisi ONUCAHUSL PEATbHBIX NPOYECCO8 U s8TeHUIL.

Yucaa

e Onepuposams NOHAMUAMU. MHONCECMBO HAMYPAIbHBIX YUCEL, MHONCECME0 YeNblX Hucel,
MHOJICECMBO  PAYUOHAILHLIX — YUCEN, UPPAYUOHAILHOE —HUCILO, KBAOPAMHbIL KOPEHb, MHOICECMEO
0eUCMBUMEIbHBIX — YUCE]l, 2COMEMPUYECKas. UHMEPNpemayusi HAMypaibHblX, YeblX, pPAYUOHATIbHBIX,
0elCmEUMeNbHbIX YUCell;

®  NOHUMAMb U OOBICHAMb CMbICI NOZUYUOHHOU 3ANUCU HATYPATbHO20 YUCLA,
BLINONHSAMb GLIYUCTCHUS, 8 MOM YUCE C UCNONb308AHUCM NPUEMOS PAYUOHATILHBIX 6bIYUCICHULL,
BLINONHSAMb OKPYILEHUE PAYUOHATLHBIX YUCEL C 3A0AHHOT MOYHOCMbIO;
CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATbHBLE YUCLA,
npeocmasisimG PAYUOHAIbLHOE YUCIO 6 UOe 0eCIMUYHOU OpodU
VHOPSIOOYUBAMb YUCAA, 3ANUCAHHBLE 8 BUOE ODLIKHOBEHHOU U OeCIMUYHOU OpooU;
naxooumv HO/[ u HOK yucen u ucnonv3o6ams ux npu peuieHuu 3a0ad.

B noBceaHeBHOI KU3HU U TP U3YyYEHUU JAPYTUX NPeAMeETOB:

®  NPUMEHAMb NPABULA NPUOIUNCEHHBIX BLIYUCTECHUL NPU PeleHUU NPAKMUYECKUX 3a0ad U
peuteHuu 3a0a4 Opy2ux y4eOHvIX npeomemos;

®  BLINONHAMb CPABHEHUE PE3YIbMAMO8 bIYUCIEHUL NPU PeueHUU NPAKMUYeCcKux 3a0ay, 8
MOM Hucie NPUOTUNCEHHBIX LIYUCTEHUL,

®  CcoCmasnamy U OYEeHUBAMb YUCTOBbLE BbIPANCEHUS NPU PeUeHUU NPAKMUYEeCKUX 3a0ad U
3a0a4 uz opyaux yueOHvIX npeomemos,

®  3aNUCbIBAMb U OKPY2siMb YUCA08ble 3HAUEHUS. PealbHblX GeIUYUH C UCNOIb308AHUEM
PA3HBIX CUCTEM UBMEPEHUS.

To:knecTBeHHBbIE MPeOOPa30BaAHUS

o  Onepuposame NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu ¢ Yeabim
ompuyamenbHuIM noKazamesnem,

®  BLINONHAMb NPEOOPA3ZOBAHUSL YENbIX BLIPANCEHULL: OCUCNEUSL C OOHOYNEHAMU (CTLONCEHUE,
8bIYUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO2OUIeHAMU (CLOJCEeHUe, 8bIYUMAHUE, YMHONCEHUE),

®  BLINONHAMb PA3IONACEHUE MHO2OUNICHO8 HA MHOJICUMENU OOHUM U3 CNOCOD08: 8blHeCeHUe
3a CKOOKY, 2pYNNUpoBKd, UCHOIb308AHUE (POPMYIL COKPAUWECHHO20 YMHONCEHUSL,

®  guidenamb K8AOpam CyMmbl U paA3HOCMU OOHOUIEHO8,

®  pACKIAOLIBAMb HA MHOJNCUMENU KBAOPAMHBIL MPeXUieH,

®  GLINONHAMbL NPEOOPA30BAHUS  BLIPAJICEHUL, COOEPIAHCAUWUX CMENeHU ¢  YeablMu
OMPUYAMENLHLIMU ~ NOKA3AMENAMU, Nepexooums Om 3anucu 6 6uoe CMmeneHu ¢ Yelvbim
ompuyamenbHuIM noKazamenem K 3anucu 8 guoe opoou;

®  BLINONHAMb NPEeoOPA308aHUs OPOOHO-PAYUOHATILHBIX BbIPANCEHULL COKpaWeHue Opobell,
npugeodeHue aneedopaudeckux opobei K obujemy 3HAMeHamenio, ClodCeHue, YMHOJNCeHue, OeleHue
ancebpauveckux Opobel, 6038edeHUe aneebpauyeckor Opobu 6 HAMYPANbHYIO U  Yenyo
OMpUYAMENbHYIO CHEeNneHb,

®  BLINONHAMb NPEoOPA30BAHUS BLIPAICEHUL, COOEPIAHCAUUX KBAOPAMHbBIE KOPHU,

®  gblOenAMb K8AOpam CYMMbvl UIU PASHOCMU OBVUIIEHA 6 BbIPANCEHUSX, COOEPHCAUUX
K68aOpammubvle KOPHU,

®  GBINOJHAMb NPEoOPAZOBAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYTb.

B noBcegHeBHOI KU3HM U NIPH U3YyYEeHUHU APYTHX NPeIMETOB:

®  GBINOJHAMb NPeodPA308aHUsA U OeliCMBUs C YUCIAMU, 3ANUCAHHBLIMU 68 CMAHOAPMHOM

suoe;

®  GLINOIHAMb NPEOOPA3OBAHUSL ANCeOPAUUECKUX BbIPAICEHULL NPU PeuleHUulU 3a0ad Opyaux
VueOHbIX NPeoMemos.

YpaBHeHHUS H HEPABEHCTBA

e  Onepuposamv NOHAMUAMU. YPAGHEHUe, HEPABEHCMEO, KOPEHb YPAGHEHUsl, peleHue
HepageHcmad, paeHOCUIbHbIE YPABHEHUS, 001ACmb OnpedeieHUs YPAGHeHUs (HepageHCmad, CUCnembl
VPABHEHULl U HEPABEHCSB),



®  pewamv JUHEUHble YPAGHEHUs U YPABHEHUs, CB00UMble K JUHEUHbIM C NOMOWbIO
MOACOECMEEHHBIX NPeoOPA308AHUL,

®  pewiams K8AOpAmMHbvle YPAGHEHUs U YPAGHEHUS, CBOOUMble K K8AOPAMHBIM C HOMOWbLIO
MOACOECMEEHHBIX NPe0OPA308AHUI,

®  pewiamsb OpOOHO-TUHELIHbIE YPABHEHUS,

*  pewams npocmetiue uppayuonanshoie ypasnenus suoa 4| f (x) =a, \/ f(x)= \/ g(x)

®  pewiams YpasHeHUs 8UOA x"=a ;

®  pewams ypasHeHus CNOCOOOM PA3LOHCEHUS HA MHONCUMENU U 3aMeHbL NEPEMEHHOLL,

®  UCnoNbL308aMb MemoO UHMEPBAN08 OJisl peuleHusi Yeavix U OpOoOHO-PAYUOHANbHBIX
HepaseHcms,

®  pewams TUHelHble YPABHEHUs U HEPABEHCMBA C NAPAMEMPAMU,

®  peulams HeCNO0NHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM;

®  peuwams HeCI0NHCHbLE CUCTIEMbl TUHEUHBIX YPABHEHULL C NaApaMempamu,

®  peuiams HeCNlONCHbIE YPABHEHUS 8 YEbIX YUCTAX.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® cocmasiams U peuwams JUHElHble U KEAOPAMmHble YPAGHEHUS, YPAGHEeHUs, K HUM
c800sWUeCs], CUCMEMbL TUHENIHbIX YPABHEeHUU, HePABeHCME NpuU peueHuU 3a0ay Opyeux y4eOHuLX
npeomemos;

®  BLINOIHAMb OYEHKY NPABOON0000Us Pe3VTbMAamos, NOIYYAeMblX NPU PEUeHUU TUHEIHbIX
U K8AOPAMHBIX YPABHEHUL U CUCHEM IUHEHbIX YPAGHEeHUL U HePABEeHCME NPU PeleHUU 3a0ad Opyeux
VUEOHBIX NPEOMEMO8,

®  guIOUpamb COOMBEeMCmMEywUe YPAGHeHUs, HEPABEHCMBA UMW UX CUcmemvl O
COCMABIEHUSI MAMEMAMUYECKOU MOOeU 3A0AHHOU PeabHOlU CUMYaYUU Uil NPUKIAOHOU 3a0adu;

®  YMemb UHMEPNPEeMUpoO8ams NOIYUEHHbI NPU PeueHUU YPAGHEeHUs, HEPABEHCMEA Uil
cucmembl pe3yrbmam 6 KOHMeKCme 3a0aHHOU PeaibHOU CUMYayuu Uil NPUKIAOHOU 3a0a4u.

D yHKUUHA

o Onepuposame NOHAMUAMU. PYHKYUOHATbHAS 3A6UCUMOCTIb, PYHKYUSL, epaghuK yHKYuU,
Ccnocoowl 3a0anust YYHKYUU, apeymenm u 3Hadenue QyHKyuu, 001acmes onpeoeneHus U MHONCECnEo
3HaueHull YHKYuu, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCIEA, MOHOMOHHOCMb (DYHKYUU,
YeMmHOCMb/HEeUemHOCMb (DYHKYUU,

e cmpoums epaghuxu JIUHEUHOL, K8aOpamuyHou Gyuryuil, 0bpamuoll
NPONOPYUOHATLHOCIU, YYHKYUU 6U0aA: Y = a+ﬁ vy =~xay=3¥x, y=|x;

®  Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCTIOIb308AMb NPeobpa3zosanus epaguxa ynkyuu
y=f(X) onsa nocmpoenus epagpuxos pynxyuil y = af (kx+b)+c

® cocmasnsims ypasHeHus NpsMoll O 3a0AHHBIM YCI0BUSAM. NPOXOOswell uepes 08e moyKu
€ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAWell Yepe3 OAHHYI0 MOUKY U NAPALLeIbHOU OAHHOU NPIMOLL,

® uccredosams QYHKYUIo No ee epaghuxy;

®  HAXO0UMb  MHOJNCECMBO  3HAYEHUU, HYIU, HPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCIU KEAOPAMUYHOU (DYHKYULL,

®  onepuposamv NOHAMUAMU. NOCIEO08AMENbHOCb, APUDMEMUUECKAsl NPOcPeccusl,
2eoMempuyeckas npoepeccusi;

®  peuwams 3a0a4u HA APUPMEMUUECKVIO U 2eOMEMPUYECKYIO NPOSPECCUIO.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEAaNbHYIO 3A8UCUMOCTIb UL NPOYecc No Ux
XapakmepucmuKkam,

®  UCnonb308aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU Npu peuwieHuu 3a0ad u3
Opy2ux yueOHbIX npeomMemos.

TekcToBBIC 331241



o Pewams npocmeie U CIOJCHbIE 3A0A4U PA3HLIX MUNOS, A MAKAHCE 3A0AUU NOBLIUEHHOU
mpyoHocmu;

®  UCNONB306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CIONCHBIX 3a0ay 05l HOCHPOECHUS.
NOUCKOBOUL CXeMbl U peueHUsl 3a0at;

®  pasiuuames MoOeib MeKCmda U MOOelb PeueHus 3a0ayu, KOHCMpPYupogams K OOHOU
MoOenu peweHUsl HeCJIOACHOI 3a0a4u pazuvle MoOeau MmeKCcma 3a0adu,

®  3HaAMb U NpUMEHAMb 004 CNOCobAa NOUCKA peuleHus 3a0a4 (om mpebosanus K YCi08uio U om
yenosusi K mpeboeanuio),

®  MOOenuposamv paccyiHcoeHuss npu NOUCKe peulenus 3a0ad ¢ NOMOWbI0 epagd-cxemul;

®  gwvIOeNAMb HMANBL PeUEeHUs 3a0a4u U COOEPICAHUE KAHCO020 IMANA,

®  yMemb GuIOUPAMb ONMUMAIBHLIL MEMOO peuleHus 3a0a4u U O0CO3HABAMb 6blOOp Memooa,
pacemampugams pasnuunble Memoobl, HaX0OUNs pasHvle PeueHus 3a0a4u, eciu 03MONCHO;

®  gHAMU3UPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0aH;

®  GHINOIHAMb PA3IUUHLIE NPeOOPA308AHUS NPEONONCEHHOU 3a0aul, KOHCMPYUPOBAMb HOBble
3a0aqu u3 OAHHOU, 6 MOM HUCLe 0OpamHbie;

®  UHmMepnpemuposamv GLINUCTUMENbHbIE Pe3YIbmanmsvl 8 3a0aye, UCCIed08amsv NOLY4eHHOe
peuienue 3a0a4u;

®  QHATUBUPOBATbL BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX O00BLEKMos U
UBMEHEeHUe UX XAPAKMEPUCTIUK NPU COBMECIHOM OBUNCEHUU (CKOPOCNIb, 8DeMsl, PACCMOsAHUE) NPU peuleHU
3a0ay Ha 08udcenue 08X 06bEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONONONHCHBIX HANPABTIeHUAX,

®  UCCIe008amb  BCEBO3MOJICHbIE CUMYAYUU NPU  PeuleHuu 3a0ady Ha O8UMCEHUue no peke,
paccmampueams pasmvle CUCMeMbl Omcyema;

®  pewams pazHoobpasHbie 3a0a4U «HA YACTUY,

®  peuwiamsb U 0OOCHOBHIBAMb CB0E peuleHlue 3a0ay (8blOesiIMb MAMeMAMUYecKyo 0CHOBY)
HA HAX0JCOeHUe Yacmuy YUCid U YUcia no e2o 4acmu Ha 0CHOB8e KOHKPEMHO20 CMbICId OpoOuU,

®  0co3Hagamv U O0OBACHAMb UOCHMUYHOCMb 3404 PA3HLIX MUNOS, CEA3bIGAIOUWUX MPU
BeNUYUHBL (Ha pabomy, HA NOKYNKU, HA O8UJICEHUE), 8bLOENMb IMU BETUUUHBL U OTMHOULEHUST MEHCOY
HUMU, NPUMEHAMb UX NPU peuleHUU 3a0a4, KOHCMPYUuposams co6CcmeeHHble 3a0ay YKA3AHHbIX MUN08,

®  gla0enb OCHOBHbIMU MEMOOAMU PEUleHUs 3a0aAY HA CMECU, CNIABYL, KOHYEHMPAYUlL,

®  pewams 3a0auu HA NPOYEHMbL, 6 MOM YUCTE, CLONHCHbIE NPOYEHNIbL ¢ 0OOCHOBAHUEM, UCHONb3YS
pasHvie cnocoowl;

®  pewiams nocudecKue 3a0auu PAHLIMU CROCOOAMU, 8 MOM Yucie, ¢ 08yMsi OIOKAMU U C Mpems.
OoKaAMU OAHHBIX C NOMOUILIO MAOAUY,

®  pewams 3a0auu NO KOMOUHAMOPUKE U MeOpUuu BepOIMHOCHEN HA OCHOBE UCHONb308AHUS
U3YUEHHBIX MeMOO08 U 060CHOBbIBAMb PeuleHUe,

®  pewams HeClOMNCHbIE 3a0auu N0 MAMEMAMUYECKOU CMAMUCIUKe,

®  061a0emb  OCHOBHBIMU ~MEMOOAMU  PEUeHUsl  CIONCEMHbIX — 3a0ay: — apugmemuyecKkutl,
aneebpauveckutl, nepebop 6aAPUAHMOS, 2OMEMPUYECKULl, 2PADUYECKUU, NPUMEHAMb UX 8 HOBbIX N0
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOI KU3HM U IIPH M3YyYEHHUH JAPYTUX IPeAMeTOB:

®  gblOenAmb NpU peuleHuu 3a0ay Xapakmepucmuku paccmampugaemou 6 3adaue
cumyayuu, OMIUYHble OM pPeaibHbIX (me, Oom KOMOPbIX AOCMPAUPOBANUCH), KOHCMPYUPOBAMDb
HOBble CUMyayuu ¢ Y4emom SMux Xapakmepucmux, 6 YACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4umléams NJI0MHOCHb eecmsd,

®  pewiams U KOHCMPYUPOBAMb 3a0adu HA OCHOBE PACCMOMPEHUs PealbHblX CUMyayull, 8
KOMOpbIX He mpedyemcs MOUHbLl GbIYUCTUTNENbHBIL Pe3yIbmam,

®  pewiams 3a0a4u HA 08UICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbl OmMCcYemd.

CraTuCcTHKA ¥ TeOpHs BEPOSATHOCTEH

e Onepuposamsb NOHAMUAMU. CIMONOUAMbIE U KPY208ble OUAZPAMMbL, MAOIUYbL OAHHBIX, CpeOHee
apugmemuueckoe, MeOUaHa, HAUOOIbUIECE U HAUMEHbUIEE 3HAYEHUsL 8bLOOPKU, PAZMAX 8blOOPKU, OUCNEPCUs U
CMandapmuoe OMKIOHEHUE, CIVUAUHAS USMEHYUBOCTb,

®  u3BIEKAMb UHDOPMAYUIO, NPEOCABIIEHHYIO 8 MAOIUYAX, HA OUAPAMMAX, 2PAPuUKaXx;

® cocmasnams madauYysbl, CMPoOUms OUAZPAMMYL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. (AKMOPUAN HUCILd, NEPECMAHOBKU U COYEMAHUsl, MPeYeONbHUK
Tackana;



®  NPUMEHAMb NPABUIO NPOU3EEOCHUS NPU PEULEHUU KOMOUHAMOPHBIX 34044

®  onepupoeamv NOHAMUIMU: CIYYAUHBIL ONbIM, CAVYAUHBIL 6b100p, UCNLIMAHUE, INEMEHMAPHOe
cayyaiiHoe codvimue (Ucxo0), Kraccuueckoe onpeoeiieHue 8eposmuoCmuy CIy4aiHo2o coobimus, onepayuu Hao
CVUATHBIMU COOBIMUAMU,

®  npedcmasnams UHGOPMAYUIO ¢ NOMOWbIO Kpy2os Diiiepa;

®  pewams 3a0a4u HA GLIYUCTEHUE GEePOSIMHOCMU C NOOCHemOM KOAUYeCmed Gapuanmos ¢
HOMOWBIO KOMOUHAMOPUKU.

B noBceHeBHOM KU3HU U NPU U3YYECHUM JAPYIrUX NpPeIMeTOB:

®  U3GNEKAMb, UHMEPNPEMUPOSAmMb U NpPeodpPazoevieamsv unGopmayuio, NPeOCMasieHHYI0 6
mabauyax, Ha Ouaepammax, epaguxax, ompaxicaouyio c8oUCMEad U XapaKmepucmuKu peaibHbiX
npoyeccos u A6IeHUl,

®  onpedensmv CMAMUCMUYECKUE XAPAKMEPUCIUKU BbIOOPOK NO  Mabnuyam, Ouaepamma,
2paghukam, 6binOIHAMb CPAGHEHUE 8 3AGUCUMOCIU OM Yelu PeueHUs 3a0a4u;

L OYyeHuesambsp 6epoANTHOCMb pealbHblX cobblmuil U A61eHU.

I/ICTOPI/IH MaTeMaTUKH

o Xapaxmepuzoeamuv 6K1A0 BbLOANWUXCS MAMEMAMUKOS8 6 pAa3eumue Mamemamuxyu u
UHBIX HAYYHBIX obnacmel;

®  NOHUMAMb POTb MameMamuxu 6 pazgumuu Poccuu.

MeTtoapl MaTeMaTHKH

o Ucnonv3ys  usyueHnwvie  Memoobl, NPOBOOUMb  OOKA3AMENbCMBO,  GbINOJIHAMD
OnposepiceHue;

®  gbIOUPamMb U3yUeHHble MeMOoObl U UX KOMOUHAYUU O peuleHUs MAMeMaAmuyecKux 3a0auy,

® ucnonvzosamb mamemamuyeckue 3HAHUSL 0N ONUCAHUSL  3AKOHOMEPHOCmel 8
OKpydfcaroweli 0eticmeumenbHOCMU U NPOU3BEOeHUSIX UCK)YCCMEd,

L npumeHsams npocmeﬁmue npozpammHsle cpe()cmea U IJIEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembsl npu peulteHuu mamemamudecKkux 3a0ad.



Conep:xanue yueOHOro npeamera «Ajaredpa» 7 - 9 kiaace

Auaredpa

Yucaa

PanmonanbHblie yucia

MHoxecTBO pauMoHaIbHbIX uucen. CpaBHEHHWE palMOHalIbHBIX uucen. JledcTBus c
palMoHANBHBIMH YUCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoosio.

HppanuoHajibHble YHCIA

[lonaTne wmppannoHanpHOrO uwucia. Pacno3HaBaHue wppanMoOHanIbHBIX uMcel. lIpumepsr

JoKa3aTesnbeTB B anreOpe. MppanuonansHOCTh uucia \/E [Tpumenenue B reomerpun. Cpagnenue
UppayuoHanbHuLx yucel. MHodxcecmeo 0elcmeumenbHbIX Yuce.

ToxknecTBeHHbIE IPe0OPa30BAHUA

YucinoBble 1 0yKBeHHbIE BbIPAKEHUS

Boipaxxenue c¢ mnepeMeHHON. 3HaueHHe BblpakeHus. [lojcTaHOBKa BbIpaKEHUN BMECTO
MIEPEMEHHBIX.

Ilebie BbIpamkeHUs

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoiicTBa. [IpeoOpa3oBaHMsl BBIpaXXEHUH,
COJIepKalluX CTENeHH C HaTypaJbHBIM IOKa3aTeeM.

OpHouneH, MHOTOWIEH. [IeficTBUS ¢ OJHOUWIEHaMU M MHOTOUJIEHAMH (CJI0KEHHE, BBIYUTAHUE,
yMHOeHHe). PopMysbl COKPALIEHHOTO YMHOXKEHHMsS: pPa3HOCTh KBaJpaTOB, KBaApaT CYMMBbI U
paszHocTH. Pazno’keHne MHOTrOWIEHa Ha MHOKUTENH: BBIHECEHHE OOIIEro MHOXKHTENS 3a CKOOKH,
2DYNNUPOBKA, NpuUMeHenue @QOpMyl COKpaujeHHo20 YMHodcenus. Keaopamuolii mpexuien,
PasnodiceHue KeaopamHo20 mpexuieHa Ha MHOMCUMENU.

JApoOHo-pannoHabHbIe BbIPasKeHUs

Crenenp ¢ 1enbIM  ToKazateneMm. IIpeoOpasoBanue OpoOHO-TMHEHHBIX BBIPAKEHUM:
CIIOKEHHE, YMHOKEHUE, JelieHue. Aneebpauueckas opobs. JJonycmumvie 3HAUeHUs NEPEMEHHbIX &
O0pobHO-payuonanvhulx  evipadicenusix. Coxkpawenue aneeopauveckux Opobdei. Ilpuseodernue
aneebpauveckux Opobdei K obwemy 3Hamenamenio. [leticmeus ¢ aneeopaudeckumu OpoOIMU.
Cll0JiCeHUe, 8blYyUmanue, YMHONCeHUe, OeleHUe, 8036e0eHUe 8 CIENeHb.

IIpeobpazosanue svipadicenutl, COOEPIHCAUUX 3HAK MOOYJIAL.

KBagpaTrHble KOpHU

ApubmMeTnuecknii KBaJpaTHBI KOpeHb. I[IpeoOpa3oBaHMe BBIpAKEHUH, COACPIKAITUX
KBaJpaTHbIE KOPHU: YMHOXKEHHUE, JEJICHUE, BBIHECEHUE MHOXUTENS U3-110J] 3HaKa KOPHS, 8HECeHue
MHOJCUmMesi N0O 3HAK KOPHAL.

YpaBHeHUs] 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PaBEHCTBO C IEPEMEHHOM.

YpaBHenus

[TonsiTe ypaBHEHHUS U KOpHS ypaBHEHUSs. [Ipedcmasiienue o pagHOCUIbHOCMU YPAGHEHULL.
Obaacmwb onpedenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHULL NepeMEHHO).

JIuHeliHOe ypaBHeHHE U €r0 KOPHH

Pemenue nuHelHbIX ypaBHEHU. Jlunelinoe ypasnenue ¢ napamempom. Konuuwecmeo kopheti
JIUHENIH020 ypasHeHus. Peuwlenue nunetnvlx YypasHeHuu ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHU

KBagparusie ypaBHeHus1. HenonHble KBagpaTHble ypaBHEHUS. JJMCKPUMUHAHT KBaJpaTHOTO
ypaBHeHus. DopMmyna KopHEH KBajapaTHOro ypaBHeHMs. leopema Buema. Teopema, obpammuas
meopeme Buema. Perienne KBaJIpaTHBIX ypaBHEHHI: HCMOIb30BaHHE (HOPMYIBI U HAXOXKACHUS
KOpHEH, epaguyeckuil memoo peuwieHus, pasiodceHue Ha MHOXCUMeNU, noobop KopHell ¢
ucnonvbzoeanuem meopemvl Buema. Konuuecmeo xopueii kK6a0pamHuo2o ypagHeHus 6 3a8UcCUMoCmu
om e2o Ouckpumunanma. buxeaopamuvie ypaenenus. Ypaenenus, ceooumvie K JNUHEUHbIM U
keaopamuwvim. Keaopammuvie ypaguenus c napamempom.

JApoOHO-paunoHaIbHbIe YPABHEHUS



Pemenne mnpoctedmmx ApoOHO-JIMHEWHBIX ypaBHEHUH. Peuwenue OpoOHO-payuoHanIbHbIX
VpAagHeHU.

Memoowl pewtenus ypagHneHull: Memoovl PAGHOCUTbHBIX NPeoOpa308anuil, Memoo 3aMeHbl
nepemenHol, epaguueckuii memoo. Hcnonvsosanue ceoicms yHKyuil npu peuieHuy ypagHeHul.

Ipocmeiiuue uppayuonansuvle ypasuenus suoa 4/ f (x) =a, \/f (x) = \/g (x) .

Ypasnenus suoa X" =a .Vpasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

YpaBHeHHE C AByMsI IepeMEHHBIMU. JINHENHOE YpaBHEHHE C IBYMs IEPEMEHHBIMU. [Ipavas
Kax epaguueckas unmepnpemayus JUHEUHO020 YPAGHEHUsL C 08YMs NepPeMeHHbIMU.

[lonaTHEe cucTeMsl ypaBHEHMI. Pelienre cucTeMsl ypaBHEHUN.

MeTtoibl peleHusl CUCTEM JIMHEHHBIX ypaBHEHUH € JABYMS MEpPEMEHHBIMU: 2pagduueckull
Memoo, Memoo COHCEeHUsL, METO]T TIOJICTAHOBKHU.

Cucmemvl TUHENHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHCTBA. CBOMCTBAa YHCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBemuBOCTH
HEPABEHCTB MPH 3aJJaHHbIX 3HAUECHUSAX [T€PEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. ObOracmb onpedenenus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

Pemenne nuHEeMHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue xeadpamuvix HepaseHcms:
UCNONbL308AHUE CBOUCME U 2PAPUKA KEAOPAMUYUHOU QYHKYUU, MEMOO UHMEPEANO8. 3aNUCh PeueHUs]
K8AOpamHo20 HepaseHcmaa.

Pewenue yenvix u OpobHo-payuonanbHblx HepageHcms MemoooM UHMEPBAILOS.

CucreMbl HEPABEHCTB

CucteMbl HEpPAaBEHCTB C OJHOM TNEpeMEHHOW. PellleHne CcucTeM HEpaBEHCTB C OJHOMU
MepEMEHHON: TMHEHHBIX, K8aopamHublx. 300paskeHne peleHrs CUCTEeMbl HEPaBEHCTB Ha YHCIIOBOM
NPAMOi. 3aMUCh PEUICHUS] CUCTEMbI HEPABEHCTB.

D yHKUUHA

IMousitue pyHKuUU

JlexkapTOBBI KOOPAMHATHI Ha IIIOCKOCTH. POPMHUPOBAHKE IPEICTABICHUN O METAIIPEAMETHOM
MOHATUU «KOOpAMHATHI». CriocoObl 3ajaHus QyHKIMIA: aHATUTUYECKUH, TpapUUeCKUil, TaOIUUHBIN.
I'papux ¢ynkuuu. Ilpumepsl QyHKIMHE, MOJlydaeMbIX B IPOLECCE MCCIENOBAHUS PA3IMUHBIX
peanbHBIX NIPOLIECCOB U pelIeHUs 3a/1ad. 3HadeHue GyHKuuu B Touke. CBoiicTBa hyHKIMI: 001acTh
OIpeJeIeHus, MHO>K€ECTBO 3HAYCHU, HYJIH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
uemHoCmyv/HeyemHoCmy, TIPOMEXYTKH BO3pacTaHUs U yObIBaHUS, HauOoJIblllee M HauMEHbIlee
3HaveHus. MccnenoBanue GyHKIUY 10 ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ¢ynxkyuu.

JIuneliHas pyHKUIUS

CaoiicTBa u rpaduk JuHEHHON QyHKUMU. YTI0BOM KO3hdHUIMEHT npsmMol. Pacnonoxenue
rpaduka JMHEHHONW (YHKIMU B 3aBUCUMOCTH OT €€ yrJIoBoro ko3dduiinenta u cBOOOJHOIO 4ieHa.
Haxooicoenue xosghghuyuenmog nunetinotl pynkyuu no 3a0aHHbIM YCI08UAM: NPOXOHCOCHUE NPAMOLL
uepe3 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOACOEHUEe NPAMOU 4epe3 OAHHYIO MOUKY U
napannenbHol OAHHOU NPSIMOLL.

KsagpaTnunas ¢pyHkumus

CpoiictBa u rpaduk kBaapatuyHod ¢yHkuuu (mapabona). Ilocmpoenue epaghuxa
keaopamuyunol @yukyuu no mouxam. HaxoxaeHnue Hynel KBaapaTWYHON (PyHKIMH, MHOMCECMEA
3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEHCYMKOE MOHOMOHHOCU.

OOpaTHasi NPONOPUUOHATBHOCTH

k
CaoiicTBa (hyHKIUHU Y = K y = —. l'unep6omna.
X X



I'pagpuru Pyuxkyuii. Ilpeobpasosanue cpaguka Gynxkyuu y = f(X) or2 nocmpoenus
epaguros @ynxyuii 6u0a y = af (kx+b)+c -

I'pagpuxu ¢pynxyuii y=a+ﬁ, y=~x,y=x, y=|x-
+

IMocenoBaTe/IbHOCTH M IPOrPeccHu

UmcnoBas mocie0BaTebHOCTh. [IpuMepsl YncIIoBBIX MocaenoBareabHoCcTeld. beckoHeunbie
MOCIIEIOBATEILHOCTH. Apr]MeTHIecKast Mporpeccus U ee cBoiicTBa. ['eomerpuueckas mporpeccusi.
Dopmyna obwezo unena u cymmvl N NEPEbIX UYNEHO8 aAPUDPMEMUYEcKOol U 2eoMempuyecKoll
npozepeccuil. CXo00aasacs 2eomempuyecKkas npocpeccus.

Peunrenne TekcTOBBIX 3a/1a4

3agaum Ha Bce apuMeTHYECKHE TeHCTBUS

Pemenne TekcTOBBIX 3amau apupmeTHyeckuM criocobom. Mcmonb3oBanue Tabmwmil, cxem,
gepTexkel, IPYrux CpeCTB MPECTABICHHS JAaHHBIX TPU PEHICHNH 3a/1a9H.

3agauu Ha ABM:KeHHeE, Pa0OTy M MOKYNKH

AHaM3 BO3MOXHBIX CHUTYaIllMi B3aWMHOTO PACIIOJIOKCHHSI OOBEKTOB IMPHU WX JIBWKCHHUH,
COOTHOIIEHUS 00bEMOB BBINIOJHAEMBIX padOT IPU COBMECTHOM padoTe.

3agauM Ha YACTH, J10JIH, MPOLEHThI

Pemenne 3amau Ha HaxOKJIEHHE YacTH YKCIa M YMCIa M0 ero 4yactu. PermmeHue 3amad Ha
MPOIEHTHI U A0JH. [I[puMeHeHne POTIOPITUiA TP PEIICHUHN 3a1a4.

Jlornueckue 3a1aumn

Pemenne noruveckux 3anad. Peuwerue noeuueckux 3a0ay ¢ nomoubio epagos, madauy.

OcHoBHbIE MeTOAbl pelIeHHs] TEeKCTOBBIX 3a/Jay: apudMeTHdecKuil, anredpandeckuii,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHuss o Opy2ux Memooax peuwleHus 3a0ay
(ceomempuueckue u epaguyeckue mMemoowl).

CraTncTUKa U TeOpHsi BEPOATHOCTEM

Crarucruka

TabnuuHoe U rpadguyueckoe NpeICTaBICHUE JaHHBIX, CTOJIOUAThIE U KPYroBbIe qUArpamMMbl,
rpaduky, TpUMEHEHHE AuarpaMM M IpaduKoB Ui ONMHUCAHUS 3aBUCUMOCTEN pealbHBIX BEIHYMH,
u3BJIeUeHHE HHPOpMAIMU U3 TaOmul, auarpaMM U rpaduxoB. OmnucarenbHblE CTATHCTUYECKUE
MOKa3aTeu YUCIOBBIX HAOOPOB: cpenHee apudMeTnueckoe, Meouara, HaudoJbIIee U HauMEHbIIIee
3HaueHus. Mephl pacceuBaHUsl: pa3Max, OUCHepCUs U CIMAHOAPMHOe OMKIIOHEHUe.

CnyyaiiHas UW3MEHYUBOCTb. V3MEHUMBOCTH NpU H3MepeHusx. Pewarowue npasuia.
3axonomepHOCmU 68 USMEHUUBBIX BETUUUHAX.

Cuay4aiinble cOOBITHS

CrnydaifHble OMBITHI (PKCIIEPUMEHTHI), AJIEMEHTApHBIE CIydaliHble COOBITHS (MCXOJBbI).
BepostHoctu  snemeHtapHbiXx  coObITHil. CoObITUS B CIydallHBIX  JKCIEpUMEHTaX U
ONaronpusATCTBYIOIINE 3JIEMEHTapHble CcOObITHs. BeposiTHOCTH ciy4ailHBIX COOBITUH. OMBITHI C
PaBHOBO3MOXKHBIMH  DIIEMEHTapHBIMU cOObITHsIMH. Kiaccuueckue BEpOATHOCTHBIE OTBITHI C
UCIIOJIb30BAHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuil ¢ nomowwto ouazpamm Jiliepa.
IIpomusononoscnvle cobvimus, obveouHeHue u nepecedenue coovimuil. Ilpasuno crnodxcenus
sepossimuocmeu. Cnyuatinwii 8v160p. [Ipeocmasnenue sxcnepumenma 6 gude depesa. Hezasucumvie
coovimus. Ymuoocenue seposmrHocmell Hezasucumvix coovimuil. Ilocnedosamenvuvie Hezasucumvle
ucnvimanus. [lpencraBieHne o0 HE3aBUCUMBIX COOBITUSX B KU3HU.

dnemenmol KOmMOUHAMOPUKU

Ipasuno ymuoowcenus, nepecmanosxu, pakmopuan yucia. Couemanus u Yucio co4emaHutl.
@opmyna yucna covemanuii. Tpeyeononux Ilackana. Onvimul ¢ OONLUUM YUCTOM PABHOBOZMONCHBIX
IIeMeHMapHbIX codbimuil. Buluucnenue éeposmuocmetl 6 Onblmax ¢ npuMeHeHuem KOMOUHAMOPHBIX
@opmyn. Ucnvimanus bepuynnu. Yenex u neyoaua. Bepoamnocmu cobvimuii 6 cepuu ucnblmaHuii
bepuynnu.

Chyuaiinvle 6enuuunsl

3uaxomemeo co CryuatHbIMU 8ETUUUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHbIX CIYYAUHbBIX
genuyun.  Pacnpeoenenue  seposmmocmeu.  Mamemamuueckoe — oxcuoanue.  Ceoticmea
mamemamuyeckoz2o oxcuoanus. Ilonamue o 3axone 6onrvuwiux uucen. HMsmepenue eeposmuocmel.



IIpumenenue 3aKkOHaA OONLUUX YUCEN 8 COYUOLO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becneyeHUU
be30nacHocmu HAceleHUs. 8 YPe38bIYAIHBIX CUMYAYUSIX.

HcTopusi MaTeMaTHKH

Bosnuknosenue mamemamuku Kax Hayku, omansi ee pazeumus. (OcHO8Hble pazoeivl
Mamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pasgumue HayKu.

beckoneunocmv mmooicecmea npocmuix uucen. Hucna u onunel ompesrkos. Payuonanvhule
yucaa. [lompebrnocmo 6 uppayuonanvusix yuciax. [llkona Iugazopa

3apooicoenue ancebpvr 6 Hedpax apupmemuru. An-Xopesmu. Poowcoenue 0OyKkeenHoOU
cumgoauxu. Il. @epma, ®@. Buem, P. /lexapm. Hcmopus eonpoca 0 Haxodicoenuu Gopmyi KopHel
aneebpauveckux ypasrenuii cmeneretl, boavuiux wemoipex. H. Tapmanws, [[ic. Kapoano, HX. Abenv,
3. I'anya.

llosasnenue memooa Koopounam, nO360JAOUWE20 NEPEBOOUMb 2eoMempuiecKue 00veKkmsl Ha
a3vik aneeopul. llossnenue epaguxos hynkyuii. P. [lexapm, I1. Depma. [Ipumepol paznuunvix cucmem
KOOpOUHam.

3aoaua Jleonapoo Illuzanckozco (@ubonauuu) o kpoaukax, uucia Dudbomavuu. 3adaua o
waxmamuou oocke. CxoO0UMOCms 2e0MempudecKol npozpeccui.

HUcmoxu meopuu eéepossmuocmetii: cmpaxogoe oeno, azapmuvie uepul. 11. @epma, b.Ilackanw,
A. bepuynnu, A.H.Koamozopos.

T'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUE20 MUPQ.

Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcazop, pamocghen u Apucmapx o
pasmepax Jlymwi, 3emnu u Coanya. Paccmosinua om 3emau oo Jlynwr u Coanya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuil,
11.J1. Yeoviues, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayKux HAayx,
pazeumue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

TemaTnueckoe NJIAHUPOBAHHE ¢ YKA3aHHEM KOJIHYECTBA Yac0B, 0TBOJIMMbBIX HA OCBOeHHE
KAXKI0H TeMBblI.

KOJIMYECTBO YacoOB Uroro
Pasnen IPOrPaMMBL 7 3 aux 8 N3 Hux 9 U3 Hux
IIPOBEPOYHBIX IIPOBEPOYHBIX IIPOBEPOYHBIX
KJ1acc paGor KJ1acc pa6or KJ1acc pa6or
Yucaa 22 15 0 37
Jpobu u mpouieHts! | 13 1
CBoiicTBa CTENEHHU C
HATypalbHBIM 9 1
nokasaresem
KBanpatsble kopHH 15 1
ToxkaecTBeHHbIE a1 20 0 61
npeodpa3oBaHus
Beenenue B anredpy 9
Muorounens! | 16
Pasznoxxenue
MHOTOYJIEHOB Ha | 16 1
MHOKHUTEIN
AnreOpandeckue qpoou 20 1
YpaBHeHnus u 11 37 44 92
HEepaBeHCTBa




VpaBuenus | 11 1
KBagparusle ypaBHeHUS 17 1
Cucremsbl ypaBHEHUH 20
Hepasenctpa 19 1
YpaBHeHUs U CHCTEMBI o5 5
ypaBHEHUH
4 | @yHKuUn 9 14 20 43
Koopaunars! u
rpaduKu 9 !
OyHKIMSA 14 1
KBanparnunas 20 1
byHKIIHS
5 IHocnenoBare1bHOCTH 0 0 17 17
U MPOrpeccum
Apudmernueckas u
reoMeTpuyeckas 17 1
porpeccuu
6 Pemegne TEeKCTOBBIX 9 0 0 9
3aaa4
[Ipsimas u oGpatHas 9 1
MPONOPLIHOHAIBHOCTD
v Crarucruka H Teopust 6 v 6 19
BepPOSITHOCTEI
YacToTa 1 BEpOSTHOCTh 6
BepositHocTh 1 7
CTaTHCTHKA
Craructuueckue 6
HCCIIeIOBaHUS
8 | IloBTOpEHHE 4 9 12 25
102 8 102 5 99 5 303

3 pelleHMe TEKCTOBbIX 3334 OCYLLECTBAACTCA NPU U3yYeHUN Tem: YpaBHeHWs, KBaapaTHble ypaBHeHus, CucTembl
ypaBHeHuit, HepaBeHCTBa, YpaBHEHMA U CUCTEMbI ypaBHEHUI, ApudMeTHUEeCcKan M reoMeTpryeckan Nporpeccmm






