«PaccmoTtpeno» «CornacoBaHo» «Y TBepIKIAION

Pykosogurens 11IMO 3amecTuTenpb AMpeKTopa no YP
¢4/ | TIpoxazora E.IL MBOY «Tumnazus No22»
I?prTOKon Nol 1/ta{ | Tantpaxmanosa P.®.

or «28 »__aBrycra 2020r. or«28»_ asrycra 2020r.

Pabo4as nporpamMmma y4yeOHOro npeamera

« Mamemamuxa, ancedpa, 2eomempusy

5 - 9 kaccel

MYHULIMIIAILHOTO OO PKETHOTO 00111€00pa30BaTEILHOTO
YUYpEKIACHUSA
« I'mmnazust No 22y
HuxHEKaMCKOr0 MyHUIUIIAIBHOTO paioHa
PecnyOauku Tatapcran

PaccMmoTpeHO Ha 3acelaHHH
negaroru4ecKoro CoBerTa
npotokos Ne 1

ot «28» asrycra 2020 1"_



PaGouas nporpamma yueOHoro npeamera ""MaremaTuka', " Anreopa', '""'eomerpus' .
5 - 9 kaacesl mo PI'OC 00O.

1. IInanupyemMble pe3yJibTaThl H3y4eHHs y4eOHOro npeamera «MaremaTuka» "Aareopa',
"TI'eomeTpus'"':

I/I3yquHe MaTEeMaTHUKU B 5-9 kitacce HaIrpaBJICHO HAa JOCTHUXKCHUC O6y‘-IaIOH_[I/IMI/IC$I JINYHOCTHBIX, MCTa-
MMPEAMETHBIX (pel"y.]'IHTI/IBHBIX, I1I03HAaBaTCJIbHBIX U KOMMYHI/IKaTI/IBHBIX) " IIPCAMCTHBIX PC3YJIbTATOB.

KH;

JIMYHOCTHBIE PE3YJILTATHI:
Y o0yuarwmerocst 0ynyT copMUpPOBaHbI:
e BHYTPEHHSS MO3UIIMS NIKOJbHUKA HA YPOBHE MOJIOKHUTEIFHOTO OTHOUICHHSI K YpOKaM MaTeMaTu-

e IOHUMAaHHE POJIM MaTEMAaTHICCKHUX HeﬁCTBHﬁ B JXU3HH YCJIOBCKA,
e UHTCPEC K Ppas3jMYHbIM BHUIaM y‘-IG6HOI71 ACATCIIBHOCTH, BKJIIO4Yad OJJICMCHTBI IPCAMCTHO-

HCCJIeIOBATEIbCKOMN eI TEILHOCTH;

e OpUEHTAIIMS HAa TOHUMAaHUE MPEJIOKEHUI U OIICHOK YUYUTEeNeH U OJIHOKJIACCHUKOB;

e IOHUMAaHKE TIPUYHH ycrexa B yueoe;

e IOHMMAaHNE HPABCTBEHHOI'O COJIEPKAaHUS IIOCTYIIKOB OKPYKaIOLIUX JIFOIEH.

O0yuyarommiicsi MOJyYUT BO3MOKHOCTD 1Jis1 JOPMUPOBAHUS:

e MHTCPECA K NO3HAHUTIO MATCMATHYCCKUX q)aKTOB, KOJINYCCTBCHHBIX OTHOIHCHPIfI, MaTEMAaTUUYCCKUX

3aBUCHUMOCTEHN B OKPY’KAIOIIEM MHPE;

ayu;

e OPUEHTALIMM HAa OLEHKY PE3YJIbTAaTOB 103HABATEIbHOM 1ESATEIbHOCTH;

e OOIIMX MPEICTABICHUM O PAIIMOHATILHON OpraHU3allMKi MBICTUTEIBHON IEATEIbHOCTH;
e CAMOOIICHKH Ha OCHOBE 33/IaHHBIX KPUTEPUEB YCIEUTHOCTH YUYeOHOM JeITeTbHOCTH;

e [IEPBOHAYAJILHON OPUEHTALIMM B [IOBEJICHUH HA MPUHATHIE MOPAJIbHBIE HOPMBI;

e IOHMMAaHUS YyBCTB OJTHOKJIACCHUKOB, YUUTEIEH;

e [IPEJICTABJICHUS O 3HAUEHUU MATEMATUKU JUIsl TO3HAHMS OKPYKAIOLIEr0 MUpA.
MeTanpeaMeTHblIe Pe3yabTaThI:

PeryasiTuBHbIE:

Y4eHUK MOJTYYUT BO3MOKHOCTH HAYYUTHCH:

e IOHUMATh CMBICJI UHCTPYKIIUU YUYUTEIIS U 3aJIaHUM, TIPEAJIOKEHHBIX B YICOHUKE;

e BBINOJIHATH ACHCTBHS B OMOPE HA 3aIaHHBIN OPUECHTUD;

e BOCIPUHUMATh MHEHHE U TIPEIOKEHHS (O Coco0e pelieH s 3a1a4i) CBEpCTHUKOB;

e B COTPYJAHUYECTBE C YUUTEJIEM, KJIACCOM HAXOIUTh HECKOJIHKO BAPUAHTOB PEIICHUS Y4EeOHOU 3a-

e Ha OCHOBC BApUAHTOB PCHICHUA MPAKTUYCCKUX 3aaY IO PYKOBOACTBOM YUYHTECIIA ACJIATh BBIBOJbI

0 CBOMCTBaX M3y4aeMbIX OOBEKTOB;

e BBITIOJIHATDH y‘Ie6H]':>Ie JICHCTBUS B YCTHOI>'I, MUCbMEHHOM p€Yr U BO BHYTPCHHCM IIJIAHEC;
e CAMOCTOATCIIBHO OLICHUBATH IMPABUIIBHOCTHL BBIIIOJHCHUSA JIEICTBUS U BHOCHUTH HeO6XOI[I/IMBIe

KOPPEKTUBBI B IEUCTBUS C HAIJISIIHO-00pa3HbIM MaTEpUaIOM.

IIH;

HUS;

Ilo3HaBaTeJbLHBIE:
quHmc IIOJIy‘IP[T BO3MOXKHOCTDb Hay‘lI/ITbCﬂ:
e TIOJT PYKOBOJICTBOM YUHUTENsI OCYIIECTBIATH MOUCK HEOOXOAUMON U JAOMOTHUTENbHONU MH(pOpMa-

e paboTaTh C JOTOTHUTEIHPHBIMA TEKCTAMH U 33JIaHUSMH;

e COOTHOCHUTH COJIEP’KaHUE CXEMATHUYECKHX N300paKEHUI ¢ MAaTEMAaTUYECKOU 3aMHChIO;

e MOJIEIMPOBATh 331a4M Ha OCHOBE aHaJIN3a )KU3HEHHBIX CIOJKETOB;

e YCTAHABJIMBATh AHAJOTHUU;, (POPMYIHPOBATH BBIBOJIBI HA OCHOBE aHAJIOTHH, CpaBHEHUs, 00001Ie-

o CTPOUTH PACCYKICHUA O MATCMATHYCCKUX SABJICHUAX
o [T0JIB30BATHCA SBPUCTUUCCKUMU ITPUEMAMH IJI1 HAXOXKACHUA PCHICHUA MAaTEMAaTHYCCKUX 3a1a4.



KoMMYHHKATHBHbIE:

Y4eHHuK MOJYyYUT BO3MOKHOCTh HAYYHTHCH:

e CTPOUTH MOHATHBIE JIJIS TAPTHEPA BHICKA3bIBAHUS M apTyMEHTHPOBATH CBOO TIO3UIIUIO;

e HCITOJIH30BATh CPEJICTBA YCTHOTO OOIICHHUS JIJIsl PEIICHUS] KOMMYHHKATHBHBIX 3a]1a4.

e KOPPEKTHO POPMYITHPOBATH CBOKO TOUKY 3PEHUS;

e TIPOSIBJIATh MHUIIUATHUBY B YUe€OHO-TI03HABATENLHON JEATEIbHOCTH;

e KOHTPOJIMPOBAThH CBOM JICHCTBUS B KOJUICKTUBHOW paboTe; OCYIIECTBIATh B3aUMHBIA KOHTPOJIb.
IIpeaMeTHBIE PE3YJIbTATHI.

5 kaace.
BrinyckHUK Hay4yuTcs B 5 Kiacce (1J11 MCNOJIb30BAHUS B MOBCEIHEBHOI "KU3HHN U oOecme-
YeHHUs BO3MOKHOCTH YCIIELIHOI0 NMPO0JI2KeHUs1 00pa3oBaHusi HA 0a30BOM YPOBHeE)
Yucaa
OrnepupoBaTh MOHATHAMU: HATYpaJIbHOE YHUCIIO0, MHOYKECTBO HATYypaIbHBIX YHCEN, OOBIKHOBEHHAS
JIpo0b, CMEIIIAHHOE YHCII0, PAIIMOHAIBHOE YUCIIO, MHOXKECTBO PAIIMOHAIBHBIX YUCEIl, TEOMETPHU-
YyecKas UHTEpIIpeTalusl HaTypajibHbIX, PAllMOHAIbHBIX;
MOHUMATh U OOBACHSITH CMBICI MO3UIIMOHHOM 3aITUCH HATYPAIBbHOTO YHCIIA;
BBITIOJIHSITH BBIUMUCIICHHUS, B TOM YHCIIE C UCIIOJIb30BAaHUEM MTPUEMOB PAIMOHATILHBIX BBIYUCICHUH,
000CHOBBIBAThH AJITOPUTMBI BHITIOTHEHUS JCHCTBUM;
MCII0JIb30BAaTh MIPU3HAKY AeIMMOCTH Ha 2,4, 8, 5,3, 6,9, 10, 11, cymmBbl U IpOU3BENECHUS YNCET
IIPH BBITIOJHEHWH BBIYMCIICHUHA U PEIICHUH 3a]1a4, 00OCHOBBIBATh NMPU3HAKHU JEITUMOCTH;
YHOPSAIOYMBATH YKCIIA, 3aMIMCAaHHBIC B BUC OOBIKHOBEHHBIX JIpOOeH;
Haxoautb HOJl n HOK 4ucen u ucnosib30BaTh UX MPHU PEIICHUN 3a/1a4.
B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:
MPUMEHSATh MMPaBHUJIa TPUOJIMIKEHHBIX BBIUMCICHUHN IIPU PEIICHUN ITPAKTUYECKUX 33]1a4 M pelie-
HUU 3aJ1a4 APYTUX Y4eOHBIX MIPEIMETOB;
BBITIOJIHATH CPaBHEHHUE PE3yJIbTATOB BEIYMCICHUM MPY PEIICHUH MPAKTHUYECKUX 3a7a4, B TOM YHC-
i€ PUOIMKEHHBIX BBIYUCICHUM;
COCTABJISITh YUCIIOBBIC BBIPAXKEHUS U OIICHUBATH WX 3HAYEHUS MIPU PEIICHUH MPAKTHYECKUX 3a/1a4
Y 3a/1a4 U3 JPYruX YI4eOHBIX TPEIMETOB.
YpaBHeHHS U HEPABEHCTBA
OnepupoBath MOHATUSIMHU: PABEHCTBO, UNCIIOBOE PABEHCTBO, YpaBHEHUE, KOPEHb YPaBHEHUS, Pe-
IIEHUE YPAaBHEHHS.
CraTtucTuKa ¥ TeOpus BEPOSTHOCTEH
OnepupoBaTh MOHIATHSIMU: CTOJIOYATHIC U KPYTOBBIE JUArpPaMMBbl, TAOJUIIBI TAHHBIX, CPETHEE
apudmernyeckoe,
M3BJIEKaTh, MH(GOPMAIIMIO, TPEICTABICHHYIO B TaOMUIaX, HA IUarpaMMax;
COCTaBJIATh TAOIHIIBI, CTPOUTH JUArpaMMbl HA OCHOBE JIaHHBIX.
B noBceHeBHOM KU3HU U IPH M3YYEHHUH APYTUX NPeIMeTOB:
W3BJIEKaTh, MHTEPIPETHPOBATH U MTPEoOPa30BhIBaTh HHPOPMAIINIO, MPEICTABIICHHYIO B TaOIHITaX
Y Ha JuarpaMMax, OTpa)karollyl0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOLECCOB U SIBICHUN.
TekcTOBBIE 321a4U
Pemiate npocThie U CIOXHBIE 337ja4l Pa3HbIX TUIIOB, & TAK)KE 3a/1a4d MOBBIIIEHHOW TPYIHOCTH;
KCII0JIb30BaTh Pa3Hbl€ KPATKHUE 3aIIMCU KaK MOJIETH TEKCTOB CIOXKHBIX 33/1a4 Il IOCTPOCHHUS TO-
HMCKOBOM CXEMBI U peLIeHUs 3a/1ay4;
3HATh ¥ MPUMEHITH 00a crioco0a MoKCKa pemeHus 3a1a4 (0T TpeOOBaHUs K YCIOBHIO U OT YCIIO-
BHsI K TPEOOBAHHUIO);
MOJIETTUPOBATh PACCYKICHUS MPU TTOUCKE PEIICHUS 3a/1a4 ¢ TOMOIIBIO Tpad)-CXEeMBI;
BBIJICJISITH 3TAMbI PEIICHUS 337a41 U COACPKAHNE KaXKIOTO ATarna;



® UHTEPIPETUPOBATH BHIYMCIUTEIIBHBIC PE3YJIBTAThI B 3a/1a4€, UCCIIEI0BATh MOIYYCHHOE PEIICHUE
3a/1a4H;
® aHAIM3MPOBATH BCEBO3MOXKHbIE CUTYAIIMH B3aMMHOTO PACIIOIOKEHHS IBYX OOBEKTOB U M3MEHe-
HUE UX XapaKTEPUCTHUK IIPU COBMECTHOM JIBUKEHUH (CKOPOCTh, BPEMsI, PACCTOSIHUE) IIPU pellie-
HUM 3a]1a4 Ha JIBUKEHHUE JIBYX OOBEKTOB KaK B OJJHOM, TaK U B IPOTUBOIIOJIOKHBIX HAIIPABICHUSIX;
® JICCJIEZIOBATh BCEBO3MOXKHBIE CUTYAI[MH NIPU PELIEHUH 3a/1a4 Ha JBUKEHHE 10 pEKe, paccMaTpu-
BaTh Pa3HbIE CUCTEMBI OTCUETA;
e pelaTh pa3HOOOpa3HbIE 33/1a4K «HA YaCTH,
e pemaTh 1 000CHOBBIBATh CBOE pEIlIEHUE 3a/1a4 (BBIIEIATh MATEMATUYECKYIO OCHOBY) Ha HAX0X-
JIEHHE YacCTH YKCiIa U YUCIIA [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA 1po0H;
® OCO3HABaTh M OOBACHATH UACHTUYHOCTD 33J1a4 Pa3HBIX TUIIOB, CBA3BIBAIOIINX TPHU BEIMYUHBI (HA
paloTy, Ha MOKYIKH, HA IBUKEHUE); BBIIEIATH 9TH BEJTMUMHBI M OTHOILEHHS MEXly HUMH, IPH-
MEHSTh UX MPH PELICHUH 33124, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a41 YKa3aHHBIX THIIOB.
B noBcenHeBHOM KM3HHM U NIPH U3YYCHUH APYTHX NPEIMETOB:
® BBUIEITH [IPU PELICHUH 3a/1a4 XapaKTEPUCTUKU PaccMaTpUBaeMOM B 3aJjau€ CUTYaLlUH, OTJIUYHbIE
OT peaJibHBIX (T€, OT KOTOPBIX a0CTParupoBaIUCh), KOHCTPYHUPOBATh HOBBIE CUTYAIHH C YUETOM
9THX XapaKTEPUCTHK, B YACTHOCTH, IIPU PELICHUH 33]1a4 Ha KOHLEHTPALIUY, YIYUTHIBATh IUIOTHOCTh
BEILIECTBA;
e pemarbh U KOHCTPYMPOBATh 33Ja4l Ha OCHOBE PaCCMOTPEHUS PeaIbHbIX CUTYyalMii, B KOTOPBIX HE
TpeOyeTcst TOUHBIA BEIYMCIUTENbHBIA PE3yJIbTAaT;
e pelaTh 33/1a4d Ha JBUKEHHE 110 PEKE, pacCMaTpPUBasi pa3Hble CUCTEMbI OTCYETA.
Harasignasi reomerpust
I'eomerpuueckue purypbi
e 1I3BieKaTh, HHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMALIHIO O TEOMETPUIECKUX (Urypax,
IIPE/ICTABICHHYIO HA YEePTEkKaX;
e 1300paxarh U3yyaeMmble (PUrypbl OT PYKH U C IOMOIIbIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.
H3mepenus u BbIYMCICHUS
® BBINOJHATH U3MEPEHUE JJIUH, PACCTOSHUHN, BEJIMYUH YIJIOB, C TOMOLIbI0 HHCTPYMEHTOB JJIS U3-
MEpEHUH JUIMH U YTJIOB;
® BBIYUCIATH IUIOIIAAN MPSIMOYTOJIbHUKOB, KBAAPaTOB, 00bEMBI IPSIMOYTOJIBHBIX Mapalieenure-
JIOB, KyOOB.
B noscenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:
® BBIYUCIISTH PACCTOSHUS HA MECTHOCTH B CTaHIAPTHBIX CUTYaIUsX, IUIOLIaId yYACTKOB MPSMO-
yroapHO#M (HOopMbl, 00BEMBI KOMHAT;
® BBINOJHATH IPOCTEUIINE IOCTPOSHUSI HA MECTHOCTH, HEOOXOIUMBIE B pealbHON KU3HU;
® OIEHMBATh Pa3MeEPhl PEAIbHBIX 00BEKTOB OKPYKAIOIIEr0 MUpA.
Hcropus MaTeMaTHKHU
e XapakTepu3oBaTh BKJIAaJ BBIJAIOIINXCS MATEMATUKOB B pa3BUTHE MAaTEMAaTUKU U UHBIX HAyYHBIX
o0JacTei.
6 xaacc.
BeinyckHUK Hay4yuTcst B 6 Kiacce (1J1s1 MCIOJIB30BAHUA B NOBCEAHEBHOM KM3HU M olecre-
YeHHS BO3MOKHOCTH YCIICIIIHOTO NPO/0JIZKeHHsI 00pa3oBaHusi HA 0a30BOM YPOBHe)
e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMHU: MHOXECTBO, JIEMEHT MHOXECTBA, TOJIMHOXe-
CTBO, IPUHA/IJIEKHOCTb;
® 3a]aBaTh MHOXECTBA IIEPEUUCIEHUEM UX DJIEMEHTOB;
® HaXOAWTh MepeceyeHue, 00beJMHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYALUSX.
B noBceiHeBHOM KU3HM M TIPM U3YYEHHHU APYTUX NMPeIMeTOB:
® pAaCIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yuciaa
e OnepupoBarh Ha 0a30BOM YPOBHE MOHATUSMU: II€JI0€ YUCIIO, OOBIKHOBEHHAs JIpO0b, JECATHY-
Hasi 1po0b, CMEIIaHHOE YHUCII0, pallMOHAIbHOE YHCIIO;



® NCIIOJIb30BAaTh CBOMCTBA YMCEN W IpPaBWiIa JECHCTBUM C PALIMOHAIBHBIMU YHUCIAMU IIPU BBINOJI-
HEHHH BBIYMCIICHHI,

® BBINOJHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCEIl B COOTBETCTBUU C IIPABUIIAMU;

® CpaBHUBATh PallMOHAJIbHBIC YUCIIA.
B noBceHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® OLICHUBATH PE3YJIbTAThl BHIYUCICHUI IPU PEIICHUH MPAKTUYECKUX 3a/a4;

® BBIIOJIHATh CPABHEHUE YHUCEIT B PEAIBHBIX CUTYaLIMSIX;

® COCTaBJIATh YMCIOBBIE BBIPAKEHMS IMPU PELICHUM IMPAKTHYECKUX 33Ja4 U 3a1ad U3 JAPYrux
y4eOHBIX TPEAMETOB.
CraTncTUKA U TeOpHsi BEPOATHOCTEM

o [IpencraBisiTh JaHHBIC B BUJIE TAOJIHII, TUArpamm,

e yHuTaTh HHPOPMAIIUIO, IPECTABICHHYIO B BUC TAOIHIIBI, THATPAMMBL.
TekcToBbBIE 3a1a4H

® HaxOJWUTh IPOLEHT OT YMCJA, YUCIIO MO MPOLEHTY OT HET0, HAXOAUTh IPOLEHTHOE OTHOLLICHHE
JIBYX YMCEJ, HAXOAUTh NPOLEHTHOE CHI)KEHUE WX MTPOLIEHTHOE MOBBIIICHUE BEJIMUNHBI;

® pemIaTh HECIOKHBIC JJIOTUYECKHUE 3a1a4d METOJOM PACCYKICHUM.
B noBceHeBHOI KU3HM U MIPU U3YYEHUH APYTUX NPeIMETOB:

® BBIJIBUTaTh TUIIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAYCHUSIX UCKOMBIX BEJIMUYWH B 3aja4e (Jie-
JaTh PUKUIKY )
Harasanas reomerpust
I'eomerpuueckue purypni

e OnepupoBarh Ha 0a30BOM ypOBHE MOHATUSAMU: (pUrypa, TOUKA, OTPE3OK, MpsMas, Jyd, Joma-
Hasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, MPSIMOYTOJIBHUK U KBaJApaT, OKPYKHOCTh
U KpYT, MPSMOYTOJIbHBIN Napasienenurnen, Ky0, map.l300paxars nzydaemble QUIypbl OT PyKU U C TO-
MOIIBIO JTUHEHKU U TUPKYJISL.

B noBceHeBHOM KU3HM U NPU U3YYEeHHUH JAPYIUX NPeIMETOB:

e pemaTh MPAKTUYECKUE 337a9d C MPUMEHEHUEM IPOCTEHIITNX CBOMCTB QUTYP.
HN3mepeHus u BbIYMCICHUS

® BBINIOJIHATh U3MEPEHUE JJIUH, PACCTOSIHHM, BEJIMYUH YTJIOB, C TTOMOIIBI0 MHCTPYMEHTOB IS
WU3MEPEHUM JUIUH U YIJIOB;

® BBIYUCIISTH IUIOUIAJAH MPSIMOYTOJIBHUKOB.
B noBceqHeBHOM KU3HM U NPU U3YYEeHUH APYTUX NPeIMETOB:

® BBIYHCISITH PACCTOSHHS Ha MECTHOCTU B CTAaHIAPTHBIX CUTYAIUSAX, TUIOMIAAN MPSMOYTOJIbHU-
KOB;

® BBINOJIHATH MPOCTEHIIINE TOCTPOCHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOUMbIE B peatbHOU
KU3HU.
HcTopusi MaTeMaTUKHU

® ONUCHIBaTh OTJEIbHBIE BBLAAIOUIUECS PE3YyJbTaThl, NOJIYYEHHBIE B XOJ€ Pa3BUTUSI MAaTEMaTUKH
KaK HayKH;

® 3HATh MPUMEPHl MATEMATHYECKUX OTKPBHITUNA M MX aBTOPOB, B CBSI3M C OTEUYECTBEHHOW U BCe-
MUPHOMI UCTOPUEN.

7 kiacc. Aareopa.

BoinyckHuk Hay4uTcs B 7 Kiacce (1J151 MCNIO0JIb30BAHUSA B MIOBCEIHEBHOM KU3HU U 00ecrevYeHust
BO3MOKHOCTH YCIELIHOT0 NMPO/J0JIKEHUs1 00pa30oBaHKs HA 02a30BOM YPOBHE)
Yucaa

e  OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSIMH: HaTypaJIbHOE YHCIIO, IEJI0€ YUCIIO0, OOBIKHO-
BEHHasl Ipo0b, ecATUYHAs ApOo0b, CMENIaHHas APOOk, pallMOHATIFHOE YHCIIO;

®  JCIOJI30BaTh CBOMCTBA YKMCEI U MpaBUiia ACHCTBUIN MPHU BHINOJHEHUN BHIYMCIICHUI;

®  JCIOJIb30BaTh MPU3HAKHU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BHINOIHEHUU BBIYUCICHUM U pellie-
HUU HECJIOKHBIX 3a7a4;

®  BBITNOJHATH OKPYTJIIEHHUE PAIIMOHAIBHBIX YMCET B COOTBETCTBHUH C IMPABHIIAMH,



®  PpAacMoO3HaBaTh PAllMOHAIBHBIE U UPPALMOHATIBHBIEC YUCIIA;

®  CpaBHMBATh YHUCIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

®  OILICHUBATh PE3YJIbTATHI BEIYUCICHUN MPU PEIICHUU MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEATIbHBIX CUTYAIUAX;

®  COCTaBJIATh YMCJIOBBIE BBIPQXKECHUS MPU PEHICHUH MPAKTUUYECKUX 3a7a4 U 3a/lay U3 APYrux
y4eOHBIX TPEAMETOB.
ToxnecTBeHHbIE IPe0OPa30BaHUS

e  BrInosHATE HECIOXKHBIE TPEOOPA30BAHUS JJIs1 BEIYUCIICHHS 3HAYCHUN YHCIIOBBIX BBIPAKCHUI,
COJIepXKAaIMX CTEIEHU C HaTypaJbHBIM IIOKA3aTeJIeM, CTEIIEHHU C LEJIbIM OTPUILIATENIbHBIM [T0Ka3aTENIEM;

®  BBINOJHATH HECIOXKHBIE MPEOOpPa30BaHUsI LIEJIBIX BBIPAXKEHUH: PacCKpbIBaTh CKOOKH, MPHUBO-
IIATH ITIOO0HBIE ClIaraEMBIE;

®  HCIIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHs (KBaapaT CYMMbI, KBaJpaT Pa3HOCTH,
pPa3HOCTh KBAAPATOB) JIs YIPOILEHHUS BEIUMCICHUI 3HAYCHUI BBIPAXKEHUN;

®  BBINIOJIHATH HECIIOKHBIE MPeoOpa3zoBaHus IPOOHO-TUHEHHBIX BBIPAKECHUH.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® [IOHMMAaTh CMBICII 3aMMCH YKCIIA B CTAHAAPTHOM BH/IE;

e  omepupoBaTh Ha 6a30BOM yPOBHE MOHSATUEM «CTaHAAPTHAS 3AIUCh YUCIIA».
YpaBHeHUs] M HEPABEHCTBA

e  OmnepupoBarh Ha 0a30BOM ypOBHE MOHSITHSIMU: PAaBEHCTBO, YUCIOBOE PAaBEHCTBO, YpaBHEHUE,
KOPEHb YPAaBHEHMUS, PELLICHUE YPABHEHUS;

®  TIPOBEPATH CIPABEJIMBOCTH YHCIIOBBIX PABEHCTB;

®  pelaTh JUHEHHBIC HEPABCHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJISIINUECS K JIMHEHHBIM;

®  pelaTh CUCTEMBI HECIIOKHBIX TUHEHHBIX YPaBHEHUH;

®  TIPOBEPSATH, ABJISCTCS JIU JAHHOE YUCIIO PEIICHUEM YPAaBHECHHUS.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEIMETOB:

®  COCTaBJIATh M peulaTh JUHEHHbIE YPABHEHUS IPU PELICHUH 3a/1ad, BOSHUKAIOIIMX B APYIHX
yueOHBIX MpeaMETaXx.
CTaTuCTHKA ¥ TeopHsi BepOSITHOCTEl

e lIMeTp mpencTaBieHHE O CTATUCTHYECKUX XapPaKTEPUCTUKAX, BEPOSITHOCTU CIYyYalHOTO CO-
OBITHSI, KOMOMHATOPHBIX 337a4ax;

®  OMNpeneNsiTh OCHOBHBIE CTATUCTUYCCKUE XapaKTEPUCTHKH YHCIIOBBIX HA0OPOB;

®  OIICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIydasx;

®  UMETh MPEJICTaBICHHUE O POJIM 3aKOHA OONBIINX YUCENT B MACCOBBIX SIBJICHUSX.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX PEeAMETOB:

®  UMETh IPEJCTABICHUE O POJIU MPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

® CpaBHUBATh OCHOBHBIC CTATUCTUUYECKUE XAPAKTEPUCTUKH, MOTYyUYEHHBIE B MPOIECCE PEIICHUs
MIPUKJIIATHON 3a1a4d, U3YUEHUS PEATBHOTO SIBJICHUS,

®  OIICHUBATh BEPOSTHOCTh pPeabHBIX COOBITUH U SIBIEHUN B HECIIOKHBIX CUTYAIUSX.

7 kiaacce. I'eomerpus.

BoinyckHuK HayuuTcs B 7 Kjacce (il UCHOJb30BAHUS B NMOBCEIHEBHOM KU3HU M olecneyeHUust
BO3MO’KHOCTH YCIICEIIIHOTO NPOAO0JIKeHUs1 00pa30BaHus Ha 0a30BOM yPOBHe)
I'eomerpuueckue Gpurypsl

e  OmnepupoBaTh Ha 0230BOM YPOBHE MOHSITHSIMH T€OMETPHUECKUX PUTYD;

e  W3BJIEKaTh WH(MOPMAIIUIO O TEOMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekaxX B SB-
HOM BU]IE;

® TPUMEHSTH AJS PelIeHHs 3a/1ad reoMeTpuieckre (PakThl, €CU YCIOBUS MX MPUMEHEHUS 3a-
JaHbI B IBHOH (opMme;

®  pemaTh 33/1a4u Ha HAXOXKICHUE TEOMETPUICCKUX BEIMYHH 110 00pasiam Win aJropuTMam.
B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIAMETOB:



®  HCIIOJIb30BAaTh CBOMCTBA reOMEeTpUYecKUX (GUryp AJs pelieHHs] THUMOBBIX 3aj[ad, BO3HHKAIO-
IIMX B CUTyallUsAX NOBCEAHEBHOM )KU3HU, 33]1a4 MPAKTUYECKOTO COJIEPKAHUSI.
OTtHowmenns

e OmnepupoBaTh Ha 0230BOM ypOBHE MOHITHIMH: PABEHCTBO (PUTYp, paBHbIE (PUTYpPHI, PABEHCT-
BO TPEYTOJbHUKOB, MApPAJLIEIbHOCTh MPAMBIX, MEPIEHIUKYISIPHOCTD MPSAMBIX, YIJIbl MEXAY HNPSMBIMU,
MIEPIICHINKYJISIP, HAKIIOHHAS, IPOCKIHA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPEeAMETOB:

®  HCNOJIb30BaTh OTHOLICHMS JUISl PELIEHUS MPOCTEMINMX 3a7a4, BO3HUKAIOIIHUX B PEATBHOU
JKHU3HU.
N3mepeHusi M BIYUCICHHUS

e  BpInosHATE U3MEPEHUE JJIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C IOMOIIBIO UHCTPYMEHTOB IS
U3MEPEHUM JUIUH U YIJIOB;
B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPEeAMETOB:

®  BBIYHCIATH PACCTOSHUS HAa MECTHOCTH B CTAaHAAPTHBIX CHUTYAIHSIX, MPUMEHATH (POpPMYIBl B
MPOCTEUILNX CUTYALUSIX B IOBCETHEBHOM KU3HU.
I'eomeTprueckue nocTpoeHunst

e M3oOpaxkaTh TUNIOBBIC TUIOCKHUE (DUTYPBI U (PUTYPHI B TIPOCTPAHCTBE OT PYKH M C TIOMOIIBIO
WHCTPYMEHTOB.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPeAMETOB:

®  BBINOJHATH MPOCTEHUINNE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEAIbHOM JKU3HHU.
HUcropust MaTeMaTHKH

e  OnuceIBaTh OTAC/IbHBIC BBIIAIOIINECS PE3YNIbTATHI, MOJYyYEHHBIE B XOJI€ Pa3BUTHSI MaTeMaTH-
KM KaK HayKu;

®  3HATh IPUMEPbl MATEMATUYECKUX OTKPBITUN U MX aBTOPOB, B CBA3U C OTEYECTBEHHOU U BCe-
MHUPHON HUCTOPUEH;

e [IOHHMMAaTh POJIb MATEMATHKHU B pa3BuTHU Poccuu.

8 ki1acc. Anreopa.

BbinyckHuk HayuuTcs B 8 kiacce (/151 HCIOJIb30BAHMS B IOBCEHEBHOM KM3HHM U o0ecrieyeHust
BO3MO’KHOCTH YCIICIIIHOTO NMPOJOJI’KEHUs1 00pa30BaHus Ha 0a30BOM yPOBHe)
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e  BhINonHATE HECNOKHBIE MPE0Opa30BaHUs Ul BBIYMCICHUS 3HAYEHUH YMCIIOBBIX U OyKBEH-
HBIX BBIPQXKECHHM, COJIEPKAILMX CTETIEHH C LEJIBIM OTPHUILIATEIbHBIM [TOKA3aTENIEM;

®  BBLINOJHATh HECIIOXKHBIE MpeoOpa3oBaHMsl LIEJbIX BBIPAXKEHUN: pacKpbIBaTh CKOOKH, IPHUBO-
IIUTH NOJ00HLIE clIaraeMbIe;

®  BBINOJIHATH HECIIOXKHBIE MPeoOpa3oBaHUs JIPOOHO-TMHEHHBIX BBIPAKEHUN U BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSIMHU.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHUX NPEIMETOB:

® [IOHUMAaTh CMBICJI 3aMUCH YHCIIA B CTAHJAPTHOM BUJIE;

e omnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHUEM «CTaHAAPTHAS 3aIHCh YUCIIa».
YpaBHeHHUs1 M HEpaBEHCTBA

e OnepupoBaTh Ha 0a30BOM YpOBHE NMOHSATHUSMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHHUE,
KOPEHb YPaBHEHUS, PELICHUE YPABHEHHUS], YHCIOBOE HEPABEHCTBO;
IIPOBEPSATH CIPABEJIMBOCTh YHUCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh CUCTEMbI HECTIOKHBIX JTMHEWHBIX YpaBHEHUH;
MIPOBEPSTH, SIBJISETCS JIM JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS;

e  pemaTh KBaJpaTHbIC YPaBHEHUS MO GOpMyIie KOpHEH KBaAPaTHOTO YpaBHEHUS.
B noBceHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPEIMETOB:

®  COCTaBJIATh U peulaTh JIMHEHHBIE YpaBHEHMs NPU PEIICHUU 33/1a4, BO3HUKAIOMIUX B IPYTUX
y4eOHBIX MpeIMETaXx.
DOyHKIUH



e HaxoanTs 3HaueHNe QYHKIUH MO 33JaHHOMY 3HAYCHUIO apTyMEHTa;

®  HaxXOAWTh 3HaYECHHE apryMEHTa IO 33JaHHOMY 3HAYCHUIO (DYHKIIMH B HECIOKHBIX CHTYaIHIX;

®  OIpesieNATh MOJOKEHHE TOUYKH MO e€ KOOpAWHATAM, KOOPIMHATHI TOUYKH IO €€ TOJI0KEHHIO
Ha KOOPJIMHATHOH IUIOCKOCTH;

e 10 rpaduKy HaXOAUTh O0JACTH ONpEIENCHHsI, MHOKECTBO 3HAUCHHM, HyIU (PYHKIHH, TIPO-
MEXYTKH 3HaKOMOCTOSIHCTBA, IPOMEKYTKHM BO3PACTaHUs U YObIBaHHS, HauOOJbIlIee U HAaMEHBIIIEe 3Ha-
yeHUs: QYHKINH;

®  CTPOUTH TpaduK TUHEHHOU (HYHKIIHH;

®  TIPOBEPSATH, SABJIAETCS JIM JaHHBIN rpaduk rpagukom 3agaHHON QYHKIUH (JIMHEHHOM, KBaIpa-
THUYHOH, 00paTHOH MPOMOPIHOHAIBHOCTN);

e  ompenenaTh NpUOIMKEHHBIC 3HAUEHUS KOOPMHAT TOUKH NepeceueHus rpadukoB GyHKIUH.
B noBceHeBHOI ;KM3HHM M NIPU U3YYeHHUH JPYIUX NPeAMETOB:

®  HCIOJB30BaTh rPaMKH peabHBIX MPOLECCOB M 3aBUCUMOCTEH ISl ONIPEACICHUS NX CBOMCTB
(HanOoJbIINE ¥ HAUMEHBIINE 3HAYCHUS, IIPOMEKYTKH BO3PACTAHUS U YOBIBaHHS, 00JIACTH TOJIOKUTETb-
HBIX U OTPHULIATENILHBIX 3HAYCHHUH U T.11.);

®  HCIOJB30BaTh CBOMCTBA JMHEHHOW (YHKIMH M €€ rpadUK MpU PEIICHUH 3aJad U3 JIPYTrux
y4eOHBIX IPEAMETOB.

CTaTHCTHKA U TeOpHUsI BePOSITHOCTEH

e lIMeTp mpeAcTaBICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIyYaiHOTO CO-
ObITHSI, KOMOMHATOPHBIX 3a/1a9aX;

e pemarh mpocTele KOMOWHATOPHBIE 33Ja4d METOAOM IMPSIMOTO U OPraHU30BAHHOTO TEpe-
oopa;
IPE/ICTAaBIATh JaHHBIC B BUJIE Ta0JUII, AMarpaMm, rpauKos;
YuTaTh MH(HOPMALINIO, TPEACTABICHHYIO B BU/IE TaOIUIBI, THarpaMMBl, Tpaduka;
OTIpeNIeNATh OCHOBHBIE CTATHCTUYECKHE XaPAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLICHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIINX CIYJasiX;

®  UMETb NMPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.
B noBceHeBHOI ;KM3HH M MPH U3YYeHUH APYTHX NPEAMETOB:

®  OLIEHMBATh KOJIMYECTBO BOSMOXKHBIX BAPUAHTOB METO/IOM Iepebopa;

®  UMETb IPEJCTABICHUE O POJIM NPAKTUUYECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHIA;

®  CpaBHUBaTb OCHOBHbIE CTATHCTUYECKHE XapaKTEPUCTHKH, MOJYyYEHHBIE B ITPOLIECCE PEIICHUS
NPUKJIIATHON 33a]]a9u, U3YYCHUS PEaATbHOTO SBIICHHS;

®  OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTOXKHBIX CUTYalUsX.
TexcroBbIe 321241

e Pemath HeCIOXKHBIE CIOKETHBIE 33]]a4l Pa3HBIX TUIIOB HA BCe apu(MeTHIecKne 1eHCTBHS;

®  CTPOWTH MOJETH YCIOBHUS 331a4u (B BHUJE TaOJIHIIbI, CXEMBI, pUCYHKA WJIH YPAaBHEHHS), B KO-
TOPOW JaHBI 3HAYCHUS JABYX U3 TPEX B3aMMOCBI3aHHBIX BEIIMYHH, C IIEJIIO ITOMCKA PEIICHHS 3a/1a4H;

®  OCYILIECTBIATH CIOCOO MOUCKA PELIeHUs 3a/1aul, B KOTOPOM PACCYXJAEHUE CTPOUTCS OT yCIIo-
BUS K TPEOOBAHUIO UM OT TPeOOBAHUS K YCIIOBHIO;

®  COCTaBIIATH TUIAH PEIICHUS 3a/1a9H;

®  BBIJICNATH ITAIBI PEUICHUS 3aa4H;

®  UHTEPHPETHPOBATH BHIUMCIUTENILHBIE PE3YyIbTAThl B 337a4e, UCCIE0BATh MOJyYeHHOE pelle-
HUE 3a]1a4H;

®  3HaTh pa3IMyKMe CKOPOCTEH 00BEKTa B CTOSIUECH BOJE, IPOTHB TEUYEHUS U 1O TCUSHHUIO PEKH;

e  pemaTth 3a/1a4M Pa3HBIX THIOB (Ha paboTy, HA TIOKYIIKH,), CBS3BIBAIOIINX TPU BEITMYUHBI, BbI-
JIeTISATh 3TU BEJIMYUHBI U OTHOIICHUS MEXY HAMU;

®  pemulaTh HECIOXKHBIE JIOTHUECKUE 3314l METOJIOM PacCyXkJIEHU.

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHUH JPYTrHX NPeAMETOB:

®  BBIBUTATH THIIOTE3BI O BO3MOKHBIX TIPEICIbHBIX 3HAYCHHUSX MCKOMBIX B 3a7ade BETUYHH

(lenatb NPUKUIKY).



BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 8 Ki1acce 1715 o0ecrie4eHNs] BO3MOKHOCTH yC-
MEIHOT0 MPOA0JIKEeHUsI 00pa3oBaHus HA 0a30BOM U YIJIy0JIEHHOM YPOBHSX
DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH
ToxnecTBeHHbIE IPe0OPa30BaAHUS

e  OnepupoBaTh NOHATUSAMU CTENEHU C LEJIBIM OTPULIATEIbHBIM [IOKA3aTENIEM;

®  BBINOJIHATH NPEOOPA30BAHUSA 1IETBIX BBIPAKCHUN: IEHCTBHS C OJHOYICHAMH (CIIOKEHUE, BbI-
YUTaHHUE, YMHOXKEHUE), IEUCTBUS C MHOIOWIEHAMU (CJI0’KEHUE, BBIYUTAHUE, YMHOKEHHE);

®  BBIJICJATH KBAAPAT CyMMbI U Pa3HOCTH O/IHOUJIEHOB;

®  pPacKJaJbIBaTh HA MHOKUTENU KBAJAPATHBIM TpEXUIICH;

®  BBINOJHATH [IPEOOPa30BAHUS BBIPAKEHUH, COIEPKAILUX CTENEHHU C LEIbIMH IOKa3aTesIMH,
HEPEeXOANUTH OT 3aIMCH B BUJIE CTEIIEHH C 1IeJIbIM OTPHULIATEJIbHBIM ITOKa3aTeIeM K 3allUCH B BUJIE 1pO0OH;

®  BBINOJHATH MPeoOpa3oBaHUs JAPOOHO-PAMOHANBHBIX BBIPAKECHUN: COKpallleHHE JIpo0eid,
IpUBECHNE aIredpanyeckux Apodei Kk oOlemMy 3HaMeHaTeNo, CII0KEHUE, YMHOXKEHHE, JielIeHre anreo-
panueckux ApoOei, Bo3BeieHUE anredpanyeckoil ApoOH B HATYPAIBHYIO M LEIYI0 OTPUIATEIbHYIO CTe-
IICHb;

®  BBINOJIHATH IPEOOPa30BaHMs BEIPAKEHUH, COJIEpKAILUX KBaIpaTHbIE KOPHH;

®  BBIICIATH KBAJpPaT CyMMbl WM Pa3HOCTU JIBYWJIE€HA B BBIPAXKEHMSIX, COJEPIKALIUX KBaJIpaT-
HbI€ KOPHH;

®  BBINOJIHATH IPEOOPa30BaHUs BEIPAKEHUI, COJIEpKAIUX MOTYJIb.
B noBceHeBHOI )KM3HHM M IIPH U3YYeHUH JPYIHX NPeAMETOB:

®  BBINOJHATH IPEOOPA30BaHUs U IEUCTBUS C UUCIaMHU, 3alIMCAHHBIMU B CTaHAAPTHOM BHJIE;

®  BBINOJHATH MPEOOpPa3OBaHMs anreOpamyecKuX BBIPAKEHUH IPH pEIIeHHH 3aqad APYTHX
y4€OHBIX IPEIMETOB.
YpaBHeHus
OnepupoBath MOHATUSIMH: YpaBHEHHE, , KOPEHb YPaBHEHUS, , PABHOCHIIbHBIC YPaBHEHUS, 00J1aCThb OIpe-
JieNieHHsl ypaBHEHMs ( CUCTEMbI YpaBHEHUI);

e  pemiarth JMHEWHbIE YPaBHEHUS] U YPaBHEHUS, CBOJIMMbIE K JIMHEHHBIM C TIOMOIIbIO TOXIECT-
BEHHBIX IIPe0Opa30BaHuil;

e  pemarh KBaJApaTHbIE YPABHEHMS M ypaBHEHUS, CBOJUMBIE K KBaJIpaTHBIM C IIOMOILBIO TOXKIE-
CTBEHHBIX MpeoOpa3oBaHuUl;

e  pewath APOoOHO-IHMHEHHbIE YpaBHEHMUS,;

e  pemaTh NPOCTENINE UPPAllMOHAIBHBIE YpABHEHHA BHIA |/ f (x) = a, \/ f(x)= \/g (x);

perliaTh ypaBHeHus BUgax" = a ;
pemaTh ypaBHEHHS CIIOCOOOM Pa3JIOKEHUsI HA MHOKHUTENIHN U 3aMEHBI IEPEMEHHOM;
peuiaTh JIMHENHBIE YPABHEHHS C TapaMeTPaMH;
pelIaTh HECIOKHBIE KBAIPATHBIE YPABHEHUS C MAPAMETPOM;
peuIaTh HECIOKHBIE CUCTEMBI JIMHEUHBIX YPABHEHHI C TapaMeTpaMH;

®  pelaTh HECJIOKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.
B noBceqHeBHOM KU3HM U NIPU U3YYECHUHM APYIUX NpPeIMeTOB:

®  COCTaBJISITh M pelIaTh JUHEWHBIE U KBAJpPATHHIE YPABHEHUS, YPABHECHHS, K HUM CBOJISAIIHAECS,
CHCTEMBI JINHEWHBIX YPAaBHEHHI MPU PEIICHUH 3a/1a4 APYTUX YICOHBIX MPEIMETOB;

®  BBINIOJHATH OIEHKY MPaBIOMOA00US PE3YIbTATOB, MOTYYaeMbIX MPHU PEHICHUU JTUHEHHBIX U
KBaJpaTHBIX YPAaBHEHUM M CHCTEM JIMHEMHBIX YpaBHEHWW W HEPABEHCTB NPU PELIEHUH 3aJad JIPYTrUX
y4eOHBIX MPEIMETOB;

e  BBIOMpATh COOTBETCTBYIOIIME YPaBHEHUS WU MX CHUCTEMBI JUIS COCTABJIICHUS MaTeMaTH4e-
CKOM MOJIENIM 33JJaHHOW peajbHOM CUTYallMU WU IPUKIIAIHOW 3a0a4H;

®  yMETh MHTEPHPETUPOBATH MOJTYUYEHHBIA MTPU PEIICHUN YPABHEHUS WIIM CUCTEMBI PE3YyJIbTaT B
KOHTEKCTE 3aJJaHHOW pEeaTbHOM CUTYAIlMU WJIM MPUKIAJIHON 3a1a4u.
DOyHKIUH



e  OmnepupoBaTh MOHATHAMH: (QYHKIIMOHAJIbHAS 3aBUCUMOCTD, (PyHKITHS, TpaduK GyHKIIHH, CTIO-
coObI 3a1anns GYHKIIUH, apTYMEHT U 3Ha4eHUEe (PyHKIMH, 0071aCTh OMPEEICHUS U MHOXKECTBO 3HAYCHUH
¢yHKUMM, HyTd (QYHKLIHAH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (YHKLUUH, YET-
HOCTB/HEYETHOCTH (PYHKITUH;

e cTpouTh rpaduKd JMHEHHOW, KBaJpaTHUHOW (YHKIHMHA, OOpaTHON NPONOPHUUOHAIBHOCTH,

k

GyHKIMM BUa: y = a + vy = x|

X+Db
e Ha mpUMepe KBaApaTUYHOW (YHKIIMH, WCIOJB30BaTh NpeoOpazoBaHus rpaduka (HyHKIUU
y=f(X) w1 mocrpoenust rpahuKOB PYHKIUH y = af (kx +b)+ ¢ ;
®  COCTaBIIATH YPaBHECHHSI MPSMOU 10 3a/IaHHBIM YCIOBHSIM: IPOXOISIICH Yyepe3 ABE TOUKH C 3a-
JIAHHBIMHU KOOPAMHATAMH, POXOISIIEH Yepe3 JaHHYIO TOUKY U MapaJUIEIbHONW TAaHHOW MPSIMOi;
e uccienoBaTh GYHKIHIO 10 €€ rpaduKy;

®  HaxOJIUTh MHOXECTBO 3HAUCHUN, HYIHM, HMPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHOU (PYHKLIUU.

B noBceIHeBHOI KU3HHM H NIPH U3yYeHUH APYTUX MPeIMETOB:

®  WUIIOCTPUPOBATH C MOMOIIBIO IpaduKa PeaTbHYI0 3aBUCHMOCTbD HMJIH MPOIECC MO0 UX XapaKTe-
pHUCTHKAM;

®  HCIOJb30BaTh CBOWCTBA W Tpaduk KBaApaTHYHOW (YHKLIMU NPH PELICHUH 33aJad U3 JIPYrux
y4eOHBIX IPEAMETOB.
TexcToBbIe 321241

e Pemars NpoCThIe M CIIOKHBIE 337a4l PA3HBIX THIIOB, a TAK)KE 3aJ1a4 MOBBIILICHHOW TPYIHO-
CTH,

®  HCMOJB30BaTh PAa3HbIC KPAaTKUE 3aIMMCH KaK MOJICIN TEKCTOB CIOXKHBIX 3aa4 JJIsl IOCTPOCHUS
IIOMCKOBOM CXEMBI U PeIIeHHS 3a/1a4;

®  pa3IMYaTh MOJIENb TEKCTAa U MOJIENb PEIICHUs 33Jaui, KOHCTPYUPOBATh K OAHON MOJENH pe-
IIEHHsT HECTIOKHOM 3a/1a41 pa3HbIE MOJICNIN TEKCTA 3a1a4H;

e 3HATh M NPUMEHATH 00a crocoba Mmoucka pemeHus 3afad (0T TpeOOBaHUS K YCIOBHIO M OT
YCIIOBUS K TPEOOBaHUIO);

®  MOJEIUPOBATh PACCYKICHHS MTPH MOWCKE PEIICHHUS 33124 C TIOMOIIBIO Tpad-CXEMBI;

®  BBIJICNATH ITAIBI PEUICHUS 337a9 U COJIEPKAHNE KaXKIOTO ITAIa;

e yMeTh BHIOMpATh ONTUMAIBHBIA METOJ pEIIeHUs 33Ja4ll M OCO3HaBaTh BHIOOp METOAA, pac-
CMaTpHUBATh PA3IMYHBIE METOBI, HAXOAUTh Pa3HbIC PELUICHUS 3aauH, €CIIH BO3MOXKHO;

®  aHANU3UPOBATH 3aTPYAHEHUS MPH PEIICHUH 3a/1a4;

®  BBINOJHATH PA3JIMYHBIE MPEOOPA30BAHMS TPEITIOKESHHON 3a/1a4H, KOHCTPYUPOBATh HOBBIE 3a-
7Yy U3 TaHHOH, B TOM YHCJie OOpaTHBIE;

®  UHTEPHPETHPOBATH BHIYMCIUTENbHBIE PE3YIbTAThl B 337a4e, UCCIIE0BATh MMOJyYEeHHOE pelle-
HUE 3a]1a4H;

®  AHATM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMH B3aUMHOTO PACIOJIOXKEHHUS JBYX OOBEKTOB U H3-
MEHEHHE MX XapaKTEPUCTHK TPH COBMECTHOM JIBIDKEHHH (CKOPOCTH, BPEMsI, PACCTOSHHE) MPH PEIICHUH
3aJa4 Ha JBM)KEHUE JIBYX OOBEKTOB KaK B OJJTHOM, TaK U B IPOTUBOIIOJIOKHBIX HAIIPABICHUSIX;

®  WCCIENOBaTh BCEBO3MOXKHBIC CUTYAIMH TPU PEIICHUH 3a]ad Ha JABIDKEHHE 110 PeKe, paccMaT-
pHUBaTh pa3HbIE CUCTEMBI OTCUETA;

e pemiath U 0OOOCHOBBIBATh CBOE PEILICHME 3ajay (BBLAEIATh MAaTEMAaTHUECKYI0 OCHOBY) Ha Ha-
XO0X/IEHUE YacTH YMCIIa M YUCIIa 110 er0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIA ApOOH;

®  0CO3HABaTh M OOBSICHATH HICHTUYHOCTH 33J]]a4 Pa3HBIX THIIOB, CBS3BIBAIOIINX TPH BEITHMUNHBI
(Ha paboTy, Ha MOKYIKHU, Ha JIBUKEHUE).BBLACATh 3TH BEJIWYMHBI M OTHOUICHUS MEXIy HUMH, IpUMe-
HSTH WX TIPH PEIICHUHN 3aa4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

e  pemaTh JOTMYECKUE 337audl Pa3HBIMH CIIOCOOAMHU, B TOM YHCIIE, C ABYMs OJOKaMHU U C TpeMs
0JI0KaMM JAHHBIX C TOMOILBIO TaOJIHIL;



e  pewath 337a4M N0 KOMOMHATOPUKE U TEOPUU BEPOSATHOCTEH HAa OCHOBE MCIOJIb30BAHUA U3Y-
YEHHBIX METO/I0B 1 00OCHOBBIBATh PEILICHUE;

®  pelaTh HECJIOKHBIE 337a4l 110 MAaTEMaTUUECKON CTaTUCTHUKE;

®  OBJ/IETh OCHOBHBIMH METOJIAMH PEIIECHUS CIOKETHBIX 3a/1a4: apu(pMeTH4ecKui, anredpanyde-
CKHUH, mepedop BapUaHTOB, T€OMETPUYECKH, rpadUIecKuii, MPUMEHATh UX B HOBBIX IO CPaBHEHHUIO C
W3Y4YECHHBIMH CUTYaLHsIX.

B noBceHeBHOM KU3HM M TIPM M3Y4YECHHHU APYTUX NPeJIMETOB:

e  BBIICIATH IIPU PEIICHUU 3a]a4 XapaKTEPUCTUKH pAacCMaTpUBAEMOH B 3aladye CUTyaluu, OT-
JMYHBIE OT PealbHbIX (TE, OT KOTOPBIX a0CTParMpoBaIKCh), KOHCTPYUPOBATh HOBBIE CUTYallUU C YYETOM
ATUX XapaKTEPUCTHK, B YACTHOCTH, IIPU PELLIEHUH 3a]ja4 Ha KOHLEHTPALIUH, YUUTHIBATh INIOTHOCTH BEIlle-
CTBa;

®  pemarh ¥ KOHCTPYHPOBATh 33Ja4l HA OCHOBE PACCMOTPEHMSI pealIbHbIX CUTYallUii, B KOTOPBIX
He TpeOyeTcsl TOUHBINA BEIYUCIUTENLHBINA Pe3yIbTaT;

e  pemarh 33Ja4d Ha ABM)KCHHUE 10 PEKE, paCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.
CraTncTuka ¥ Teopusi BeposiTHOCTEH

®  COCTaBJIATH TAOJIULBI, CTPOUTH AUArpaMMbl U IpaMKu Ha OCHOBE JaHHBIX;

®  ONEpHUPOBATH MOHATUSAMU: CIYYaWHBINH OIBIT, CIy4alHBIA BBIOOD, UCIIBITAHUE, HJIEMEHTAPHOE
cilyyaiiHoe coObITHE (MCXOJT), KIIACCHUYECKOE OIpeieIeHue BEPOSITHOCTU CIIy4aifHOIO COOBITHS, ONlepaliiu
HaJ[ CIy4ailHBIMH COOBITHSIMU;

®  NpPEeACTaBIATH HH(POPMALIMIO C IOMOLIBLIO KPYroB JDilniepa;

e  pemarh 3aJa4d Ha BBIYMCIECHUE BEPOSTHOCTH C MOJACYETOM KOJIMYECTBA BAPUAHTOB C IIOMO-
I1b}0 KOMOMHATOPUKH.

B noBceiHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NMPeJIMeTOB:

®  OIpeleNnaTh CTATUCTHUYECKHE XapaKTEPUCTHKHU BBIOOPOK IO TaliMliaM, JuarpaMMam, rpadu-
KaM, BBIIIOJIHATh CPABHEHUE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3aa4H;

®  OLECHUBATh BEPOSTHOCTb PEATIbHBIX COOBITUHN U SIBICHUU.

8 kanacc. I'eomeTpusi.
BeinyckHUK HayuHuTcs B 8 Ki1acce (471 MCIO0JIb30BAHNSA B IOBCECAHEBHOM KM3HHM U o0ecrieYeHus!
BO3MO’KHOCTH YCIIEIIHOTO NMPOJ0JIKeHUs1 00pa3oBaHus Ha 0230BOM YPOBHe)
HN3mepenns n BbIYUCICHAS

o [IpumeHsTs ¢GopMyinbl NepuUMeETpa, IJIOMIAAH, IMJIOLIAAN TOBEPXHOCTH OTHAEIbHBIX MHOIO-
TPaHHUKOB IIPY BBIYKMCIIEHUAX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUU;

e npumeHsTh Teopemy [Iudaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOLICHUS ISl BBIUMCIIE-
HUSl JUIUH, PAaCCTOSTHUH, TUIOMIAIEH B TPOCTEUIINX CIIyYasX.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

®  BBIYMCIATH IJIOLAAM B MPOCTEHIINX CIIydasX, MPUMEHSTh GOpPMYJbl B MPOCTEHIINX CUTya-
LUSX B IOBCEAHEBHON KHU3HU.

I'eomeTpryeckue nocrpoeHus

e U3oOpaxkaTh TUNOBBIE IUIOCKKE (GUTYPBI U (PUTYpPBHI B IPOCTPAHCTBE OT PYKH M C MOMOIIBIO
UHCTPYMEHTOB.

B noBcetHeBHOM KU3HM M IPH M3YYCHHH APYTUX NPEIMETOB:

e  BBINOJHATH IPOCTEHIIINE TOCTPOEHHUSI HA MECTHOCTH, HEOOXOJUMbIE B PEaIbHOM KU3HU.
I'eomeTpnuyeckue npeodpazoBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JAaHHOH (PUType OTHOCUTEIBHO OCH U TOUKH.

B noBceHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  pacrno3HaBaTh JBUKEHHE 0ObEKTOB B OKPYKAIOIIEM MHUPE;

®  pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHpE.
Hcropust MaTeMaTHKHU

e  OmnuchIBaTh OTAENbHbIE BBIJAIOIINEC PE3YJIbTATHI, TOJIyY€HHBIE B X0/1€ Pa3BUTHS MaTEMaTHUKU
KaK HayKu;
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e 3HaTh MPUMEpPHl MATEMATHUYECKUX OTKPBITUN M UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCe-
MHUPHOU UCTOPHUEH.

Metoabl MATEMATHKH

e BriOupars moaxosuiuii U3ydeHHbIH METOJ AJSl PELIeHUS M3yYEHHBIX THIIOB MaTeMaThuye-
CKHUX 3a7a4;

e [IpuBoauTh mpuMepbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B OKpPY)KAlOIIEeW AEHCTBUTEIBHO-
CTH U IIPOU3BEACHUAX UCKYCCTBA.
I'eomeTpuueckue purypni

e  OmnepupoBaTb MOHATUSMH F€OMETPUIECKUX (PUTYD;

®  U3BJEKaTh, MHTEPIPETHPOBATH U MPEOOPA30BHIBATE HHPOPMALIUIO O TEOMETPUUYECKUX (UTY-
pax, IpeICTaBICHHYIO Ha YepTexkKax;

® [PUMEHSTH TeoMeTpudeckue (akThl s PEeLICHUS 3aa4, B TOM YKCIIe, IPEANoIaraloumx He-
CKOJIBKO 1IarOB PELICHMUS;

e  (opmynHupoBaTh B MPOCTEHUIINX CAy4asiX CBOMCTBA U MPU3HAKU DUTYD;

®  JIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKICHHUS;

e BIAJCTh CTAaHJAPTHOW KiIaccupUKalMel MIOCKUX (GUryp (TpeyroibHUKOB M YETHIPEXyTroib-
HUKOB).
B noBceaHeBHOI ;KM3HU M MPU U3YYeHUH IPYTHX NPeAMETOB:

®  HCIIOJIb30BAaTh CBOMCTBA F€OMETPUUYECKUX (PUTYp AT pelIeHUs 33a]a4 MPAKTHYECKOrO Xapak-
Tepa U 33]1a4 U3 CMEXHBIX JUCLHUTUINH.
OTHOmEeHust

e  OmnepupoBaTh MOHSATUSMU: PAaBEHCTBO (uryp, momodue ¢uryp, momodusie Gpurypsl, moaoo-
HBIE TPEYTOJIbHUKHY;

e [puMeHATh Teopemy Pajneca U TeOpeMy O NPONOPLUUOHAIBHBIX OTpE3Kax MPH PELICHUH 3a-
Aad;

®  XapaKTepU30BaTh B3aMMHOE PACIOJIOKEHUE MPIMOIN 1 OKPY>KHOCTHU, ABYX OKPYKHOCTEH.
B noBcegHeBHOI ;KM3HU M MPU U3YYeHUH IPYTHX NPeAMeTOB:

®  HCNOJIB30BaTh OTHOUICHUS /IS peIlIeHHs 3a/1a4, BO3HUKAIOIIUX B PEaTbHOM KU3HHU.
H3mepennsi u BbIYHCIEHUSA

e  OnepupoBaTh NPEJACTABICHUSIMHU O IUIOLIAIN, 00BbEME Kak BennuuHamu. [IpumMeHsTs Teopemy
[Mudaropa, popmyssl miomaau Npu peuieHU MHOTOLIArOBBIX 3ajjad, B KOTOPBHIX HE BCE JIaHHBIE Npe-
CTaBJICHBI SBHO, a TPEOYIOT BBIYMCICHUH, OIEPHPOBATh 00Jiee MIUPOKUM KOJIUYECTBOM (OpMYIT IuIOIA-
11, 00beMa, BBIUUCIATh XapaKTEPUCTUKH KOMOMHALMNA GUTyp (OKpY>KHOCTEH M MHOTOYT'OJIbHUKOB) MpHU-
MEHSTh TPUTOHOMETpUUecKue (HOpMyJbl Ul BBIYMCICHUNA B OoJiee CIOXKHBIX CIydasx, IPOBOJUTH BBI-
YHCJIEHUS1 HA OCHOBE PaBHOBEJIMKOCTU M PABHOCOCTABIEHHOCTH;

e (dopMyIMpOBATH 337aYM HA BBIYMCICHHUE IUIOLIA/IeH U pelaTh ux.
B noBcegHeBHOI )KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:

®  TIPOBOJUTH BHIUMCIICHUS HA MECTHOCTH;

®  TPUMEHATH (POPMYIIBI MPH BBIYUCICHUAX B CMEKHBIX YUEOHBIX MpEIMETax, B OKpYyKaromen
NENUCTBUTEILHOCTH.
I'eomeTrpryeckue nocTpoeHus

e U3oOpaxkaTs reomeTpudeckue GUrypbl M0 TEKCTOBOMY U CHMBOJIBHOMY OIUCAHUIO;

e  CBOOOJHO ONEPHUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CIyYasX,

®  BBINOJHATH NOCTPOCHUS TPEYTOJILHUKOB, IPUMEHSTh OT/AEIbHbIE METO/bl MOCTPOCHUN LUP-
KyJIEeM U JIMHEHKOH U MPOBOJAUTH MPOCTEHIIINE UCCIEIOBAHUS YHCIIA PELICHUH;

e n300paXkaTh TUIIOBBIE TUIOCKKUE GUTYPHI U OOBEMHBIE Tella C MMOMOUIBIO MPOCTEUIINX KOMIIb-
IOTEPHBIX HHCTPYMEHTOB.
IIpeoGpazoBanusn

e Crpouts urypy, mnoJo0HyIO JaHHOH, MOTH30BATHCS CBOMCTBAMHU MOI00MS JIsi 000CHOBAHUS
CBOICTB Quryp.
B noBcegHeBHOI :KM3HM M NIPU U3YYeHHUH APYTHX NPeAMETOB:
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e [IpumeHsTH CBOMCTBA IBMKEHUN U IPUMEHSTD MTOA00ME JJISI TOCTPOCHHUA U BHIYUCIICHHI.
MeTtoanl MaTEMATHKU

e lcnonb3yst U3ydeHHbIE METObI, TPOBOJIUTH JOKA3aTEIbCTBO, BBIMIOJHATH OMPOBEPKEHNUE;

e  BbBIOMpATH W3YYEHHBIC METO/IbI U X KOMOMHALIUU JUISl PELICHUsI MaTEeMaTUYECKUX 3a/1a4.

9 kaacc. Aareopa.

BorinyckHuk HayuyuTcs B 9 kiacce (il HCNOJIb30BAHUS B MOBCEIHEBHOM "KU3HU M 00ecriedeHUus
BO3MO’KHOCTH YCIIEIIIHOTO NMPOJ0JI’KeHUs1 00pa30BaHus Ha 0230BOM YPOBHe)
DJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

e  OmepupoBarh Ha 6a30BOM YPOBHE MOHSTHSIMH: MHOKECTBO, JIEMEHT MHOXKECTBA, MOJIMHO-
YKECTBO, MPUHAIJICKHOCTD;

®  33/1aBaTh MHOKECTBA NIEPEUUCIIEHUEM UX IJIEMEHTOB;

® HAXOAWTH MepeceueHne, 00beMHEHHE, TOJIMHOKECTBO B MPOCTEUIIUX CUTYALIUAX;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEP>KHEHUSI CBOMX BBICKA3bIBAHUH.
B noBceHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  HCIIOJIB30BaTh rpaduueckoe MpeCTaBIeHUe MHOXKECTB Ul OMUCAHUS peajbHBIX MPOIECCOB
U SIBJICHUI, IPU PEILICHUU 3a7a4 APYTuX YUeOHBIX TPEIMETOB.

®  OILICHUBATh PE3YJIbTATHI BEIYUCICHUN MPU PEIICHUU MPAKTUUECKUX 3a/1a4;
YpaBHeHus U HePaBEeHCTBA

e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSTHUSIMH: PaBEHCTBO, UHCIOBOE PABEHCTBO, HEPABEHCT-
BO, peIlleHNEe HEPABEHCTBA;
IIPOBEPSATH CIPABEVINBOCTh HEPABEHCTB;
peliaTh JMHENHbIE HEPABEHCTBA M HECIIO’KHBIE HEPABEHCTBA, CBOASILIUECS K TMHEUHBIM;
peliaTh CUCTEMbI HECTIOKHBIX JTMHEHHBIX HEPABEHCTB;
MIPOBEPSTH, SBJISAETCS JIM JAHHOE YHCIIO PEIIEHUEM HepaBEHCTBA;

e  K300paXkaTh pEUICHHs HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPAMOI.
B noBce1HeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  COCTaBJIATHh U pelIaTh JIMHEWHBIC HEPABCHCTBA MPHU PELICHUHU 3aJ1a4, BOZHUKAIONIUX B APYTHX
y4eOHBIX MpeIMETAaX.
DOyHKIUH

e Haxonute 3HaueHne QyHKIUU 1O 3aJaHHOMY 3HAUEHHIO apryMeHTa

®  CTpOUTh IpauK cTeneHHONW QYHKIUU;

®  [IpPOBEPSATH, ABJISAETCS JIU JaHHBIN rpaduk rpadukoM 3aaHHON QYHKIINH;

e omnepupoBaTh Ha 0A30BOM ypPOBHE MOHSATHUSMU: MOCIEIOBATEIHHOCTh, apudmMeTuuecKas mpo-
rpeccusi, reOMeTpUIecKas IPOrpeccusi;

e  pemiarth 337a4d Ha IPOrPECCHH, B KOTOPBIX OTBET MOKET OBbITh MOJyY€H HEMOCPEACTBEHHBIM
nojcuéTom 6e3 mpuMeHeHus: Gopmy.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX PeAMETOB:

®  HCIIOJIb30BATh rpaMKu peasbHbIX MPOLIECCOB U 3aBUCUMOCTEH AJIs ONPENIEIEHNs UX CBONCTB
(HauOosplIMEe U HAUMEHbIINE 3HAUEHUS, IPOMEKYTKH BO3pAaCTaHUs U YOBbIBaHUS, 00IACTU MOJIOKHUTENb-
HBIX U OTPULIATENbHBIX 3HAYEHHUH U T.I1.);

®  HCIIOJIb30BAaTh CBOWCTBA CTENEHHOW (YHKIMH U ee TpaduK IpU pEelIeHUH 33Jad U3 APYTUX
y4eOHBIX IPEIMETOB.
CraTucTHKA ¥ TeopHsi BEepPOSTHOCTEH

e lmerh npencraBieHne 0 KOMOMHATOPHBIX 33/1a4ax;

e pemiath MpocTeiiliie KOMOMHATOPHBIE 3a]]a4d METOJIOM MPSMOT0 M OPTaHW30BAHHOTO Tepe-

Oopa;

e  OIIEHHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIIINX CIYUasIX;

e  UMETh MPEJACTABICHHE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.
B noBceHeBHOI JKM3HH M MPU U3YYEHHH IPYTHX MPEAMETOB:

®  OIICHUBATh KOJIMYECTBO BOBMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;
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®  UMETh IPEJCTABICHUE O POJIM IPAKTUYECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHIA;

®  CpaBHUBATb OCHOBHBIC CTATUCTUYECKHE XAPAKTEPUCTHUKH, ITOJIyYEHHBIE B IIPOLIECCE PEIICHUS
IIPUKIIATHON 3a/1a4M, U3YYCHHs] PEAIBHOTO SIBJICHMS,

®  OLCHMBATh BEPOSTHOCTb PEAIbHBIX COOBITUH U SIBICHUN B HECIIOKHBIX CUTYaLUsX.
TexcroBble 3axaun

e Pemath HecI0XKHbIE CIOKETHBIE 3aJJaul Pa3HbIX TUIIOB HA BCe apu(MeTHuecKue 1eHCTBUS;

®  CTPOUTH MOJEJb YCIOBUA 3a7a4M (B BUJE TAOJIUIIbI, CXEMBbl, PUCYHKA UM YpaBHEHHUs), B KO-
TOPOH J1aHbl 3HAYEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH, C LEbI0 IIOUCKA PEILICHUS 3aJa4H;

®  OCYIIECTBIISITH CIIOCOO MOMCKA PEUICHUS 3a/1a4i, B KOTOPOM PACCYXJIEHUE CTPOUTCS OT yCII0-
BUS K TPEOOBAHMIO WM OT TPEOOBaHUS K YCIIOBHIO;

®  COCTaBJIATH IUIaH PELICHUS 33]1a4H;

e  BBIICIATH ATAIbl PELICHUS 3a/1a4H;

®  HHTEPHPETUPOBATH BHIYMCIUTENBHBIE PE3Y/IbTATHI B 331aUe, UCCIIEA0BATh MOJYyYEHHOE pellie-
HUE 3a7a4u;

e  pemarh 33Ja4M Ha HaXO0XKJIEHUE YaCTU YNCiIa U YUCIIA 10 €ro 4acTu;

e pewlaTh 3aJa4d pPa3HbIX TUIOB (Ha paboTy, HAa MOKYIKH, HA JABMXKEHHE), CBSI3bIBAIOLINX TPU
BEJIMYMHBI, BBIACIATH 3TH BEJTUYUHBI U OTHOLICHUS MEXKAY HUMU;

®  HaxOJUTh IIPOLEHT OT YMCIIA, YUCIIO MO MPOLEHTY OT HEr0, HaXOAUTh MPOLIEHTHOE CHI)KEHUE
WM ITPOLIEHTHOE MTOBBIICHUE BEIUYHHBI;

®  pelarh HeCJI0XKHbIE JIOTUYECKUE 3a7]aull METOJIOM PaCcCy X ACHUM.
B noBceiHeBHOM KU3HM M TIPM M3Y4YEeHHHU APYTUX NMPeIMeTOB:

®  BBIJABUIATh TMIOTE3bl O BO3MOJKHBIX IPENEIBHBIX 3HAYCHMUSIX HCKOMBIX B 3a/a4e€ BEIMYUH
(enatb NPUKUIKY).
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA B 9 Ki1acce 115 o0ecrieyeHNs] BO3MOKHOCTH yC-
MEIIHOr0 MPOAOJIKEeHUsI 00Pa30BaHUA HA 0230BOM M YIuIy0JEHHOM YPOBHSAX
DJIeMeHThbI TeOPMU MHOKECTB 1 MATEeMaTH4YeCKOH JIOTUKH

e  OnepupoBaTh MOHATUSMU: MHOYKECTBO, XapaKTEPUCTHUKU MHOXECTBA, JIEMEHT MHOKECTBA,
yCTOe, KOHEUHOE U OECKOHEYHOE MHOXECTBO, MOAMHOXKECTBO, IPUHAIEKHOCTh, BKIIOUEHHE, PAaBEHCT-
BO MHOXECTB;

e  u300pakaThb MHOKECTBA U OTHOLIEHNE MHOXKECTB C IMTOMOILBIO KPYroB Dilnepa;

e  OmpeneNnaTh MPHUHAMIEKHOCTb 3JIEMEHTa MHOXKECTBY, OOBEIUHEHUIO U MEPEeCceueHU0 MHO-
JKECTB;

®  33/1aBaTh MHOKECTBO C ITOMOIIBIO [IEPEUNCIICHUS AJIEMEHTOB, CIOBECHOT'O OITUCAHMS;

®  ONepUpOoBaTh MOHITUSIMU: BBHICKA3bIBAHUE, HCTUHHOCTD M JIO)KHOCTH BBICKA3bIBaHUS, OTpHULIA-
HUE BbICKa3bIBaHUH, ONepaluy HaJl BhICKAa3bIBAHUSAMU: M, WIH, HE, YCIIOBHbIEC BBICKA3bIBAaHUS (MMILJIMKA-
wwin);

®  CTPOUTH BBICKA3bIBaHUS, OTPULIAHUS BbICKA3bIBaHUI.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  CTPOUTH LEMOYKH YMO3AKJIIOUEHUH Ha OCHOBE UCIIOJIb30BAHUSI TPABUII JIOTUKU;

®  HCIIOJI30BAaTh MHOKECTBA, ONEPALUU C MHOXKECTBAMH, UX Ipaduueckoe npeacTaBieHue Jis
OTNMCAHUS PeAIbHBIX IIPOLIECCOB U SBJICHUIA.
YpaBHeHHUsS M HEPABEHCTBA

e  OmnepupoBaTh NOHATUSIMU: HEPABEHCTBO, PEIlIEHWE HEPABEHCTBA, PABHOCUJIbHbIE HEPABEHCT-
Ba, 00JIaCTh ONpeziesieHUs] HEPaBEHCTBA, CUCTEMbI HEPABEHCTB);

e  peulaTh ypaBHEHUs CIIOCOOOM PA3JIOKEHHsI HA MHOXKUTENN U 3aMEHBI IIEPEMEHHOM;

®  UCMOJb30BaTh METOJ| MHTEPBAJIOB MJIsi PEIICHHsS LENIbIX U IpOOHO-pallMOHAJIBHBIX Hepa-
BEHCTB;

®  pemarh JMHEWHBIE U KBaJIpaTHbIE HEPABEHCTBA C MapaMETPaMHU.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

®  COCTaBJIAThH U PElIaTh HEPABEHCTBA MPU PELICHUH 3a7a4 APYTUX Y4eOHbIX IPEIMETOB;
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®  BBINOJHATH OLIEHKY MPaBAONON00UsS pe3ylbTaToB, MOIYYaeMbIX HEPABEHCTB IPU PEIICHUU
3a]a4 JPYTuX y4eOHbIX MPEIMETOB;

®  BBIOMpATh COOTBETCTBYIOIINE HEPABEHCTBA MU MX CHUCTEMBI JUIS COCTABJICHUS MaTeMaTH4e-
CKOM MOJICJIX 3aJaHHON PEAJIbHOW CUTYyal[My WM NIPUKIIAIHOMN 3a1a4H;

®  yMETh MHTEPNPETUPOBATH MOTYUECHHBIN NPU PEIICHUH HEPABEHCTBA WM CUCTEMbI PE3yJIbTaT
B KOHTEKCTE 33JJaHHON pealbHON CUTYAIllUU WM IPUKIIATHON 3a/1auH.
DOyHKUUHA

e CTpouTh TpaduKH JTUHEHHOH, KBaApaTUYHOW (yHKIHMH, 0OpaTHON MPOMOPIMOHAIBHOCTH,
bynxmmm Buma: y = </x ,y = x;

e uccienoBaTh GYHKIHIO 1O €€ rpaduKy;

® HaxOJIUTh MHOXECTBO 3HAUCHUN, HYIHM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
CTENEHHON (YHKINU;

®  ONEPUPOBATH MOHITHSIMHU: MTOCIEAOBATEIHHOCTh, apUPMETHICCKAs TPOTPECCHsi, TEOMETPHYC-
CKasl Iporpeccusi;

e  pemath 337a4d Ha ApUYMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCHUIO.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  WUIIOCTPUPOBATH C MOMOIIBIO IpadrKa peanbHyI0 3aBUCHMOCTh WJIH MPOLIECC M0 UX XapaKTe-
PUCTHKAM.
TekcToBbBIE 321241

e Pemaths npocThie U CIOXKHBIC 337]a4d Pa3HBIX TUIIOB, a TAKXKE 3aJa4u MOBBIIICHHON TPYIHO-
CTH;

®  JCIOJIb30BaTh Pa3HbIC KPATKHUE 3aMMCH KaK MOJIEJIM TEKCTOB CIOXKHBIX 3a7a4 JIJIsl TOCTPOCHUS
MIOMCKOBOW CXEMBI M PEIICHUS 33]1aY;

®  pa3nuyaTh MOJEINb TEKCTa U MOJIENb PELICHUs 3a/1a4l, KOHCTPYHPOBATh K OJJHOM MOJENH pe-
HICHUS HECTI0KHOW 3a[]auM pa3Hble MOJETU TEKCTa 3a/1a4H;

e 3HaThb M IPUMEHATH 00a crocoba Moucka pemeHus 3aaad (0T TpeOOBaHUS K YCIOBUIO U OT
yCIIOBUS K TPEOOBAHUIO);

®  MOJICTTUPOBATh PACCYKIACHUS IIPH IMOMCKE PEIICHUS 3a/1a4 C TOMOIIBIO rpad)-CXEMBI,

®  BBIJETATH ATAIbl PEUICHUS 3a/1a4U U COJIEPKaHNE KaXOT0 ITara,

® yMeTh BHIOMpATh ONTUMAIBHBIA METOJI PEIICHUS 3a/1a9ll U OCO3HABAaTh BHIOOP METOJa, pac-
CMaTpUBaTh Pa3IUYHBIE METObI, HAXOIUTH PA3HBIC PEIICHUS 3aa41, €CJTU BO3ZMOXKHO;

®  aHAJIM3WPOBATH 3aTPYAHEHHUs PHU PEIICHUH 3a]1aY;

®  BBINOJHATH PA3IUYHbIE IPe0Opa30BaHUs MPEATOKEHHON 3a/]aui, KOHCTPYUPOBATh HOBHIE 3a-
Ja4d U3 JAaHHOMU, B TOM YHCIie OOpaTHEIE,

®  UHTEPHPETUPOBATH BHIYUCIHUTEIbHBIC PE3YIbTAThl B 3aa4e, UCCIEI0BATh MOJyUYEHHOE pellle-
HUE 3a7a4u;

®  QHAIM3WPOBATh BCEBO3MOXKHBIC CUTYAIlMH B3aMMHOTO PACIIONIOXKEHHUS IBYX OOBEKTOB U W3-
MEHEHHE WX XapaKTEPUCTUK MPH COBMECTHOM JIBMDKCHHUU (CKOPOCTH, BPEMsI, PACCTOSHUE) TP PEIICHUN
3a/1a4 Ha JBUKEHHE IBYX OOBEKTOB KaK B OJJHOM, TaK U B IPOTUBOMOJIOKHBIX HAPABICHUSX;

®  JCCJIEIOBATh BCEBO3MOXKHBIE CUTYAIIMH TIPH PEIICHUH 3a7a4 Ha JBWKEHUE 10 peKe, paccMart-
pHUBaTh pa3HBIC CUCTEMBI OTCYETA;

e  pemarth pa3HOOOpa3HbBIE 33aUU «HA YACTHY,

e pemarh U 00OCHOBBIBATh CBOE pEIIEHUE 3aau (BBIICISITh MAaTEMAaTHYECKYI0O OCHOBY) Ha Ha-
XOKJICHHE YacTH YKCIIa ¥ YMCIIa M0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICTIA JIPOOH;

®  0CO3HaBaTh U OOBSICHITH WIACHTHUYHOCTD 3a/a4 Pa3HBIX THIIOB, CBS3BIBAIONIUX TPU BEIIMYUHBI
(Ha paboTy, Ha MOKYIKH, HA JBHUKCHHE).BBIICISTh ITH BEJIMYUHBI U OTHOMICHUS MEXITY HUMH, TPUMeE-
HSTh UX MIPU PEIICHUH 337124, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB;

®  BJIAJIETh OCHOBHBIMU METOJIAMH PEIICHUS 3a/1a4 HAa CMECH, CTUIaBbI, KOHIICHTPAIIHH,

e  pemaTh 33/1a4d Ha MPOLICHTHI, B TOM YHCIIE, CIIOKHBIC MPOIEHTHI ¢ 000CHOBAHUEM, UCTIOIB3YS
pasHbIe CIIOCOObI;
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e  pemiarh JOTMYECKUE 33ja4l Pa3HBIMU CIIOCOOAMH, B TOM UYHKCIE, C ABYMs OJIOKaMH U C TpeMs
0J10KaMH TaHHBIX ¢ IIOMOIIBIO TAaOIHII;

e pemiarth 3a7a4d MO0 KOMOMHATOPUKE U TEOPHH BEPOSTHOCTEW Ha OCHOBE UCTIOIH30BAHUS H3Y-
YEHHBIX METO/I0B U OOOCHOBBIBATh PEIICHHUE;

®  peliaTh HECJIOXKHbIE 337a4d IO MaTEeMaTHYECKON CTaTUCTHUKE;

®  OBJAJIeTh OCHOBHBIMHM METOJaMH PEIICHHsI CIOKETHBIX 3a/lad: apudmMeTndeckuil, anredpaunde-
CKUM, mepedop BapUaHTOB, T€OMETPUUYECKUHN, rpadUuecKuii, MPUMEHATh UX B HOBBIX IO CPaBHEHHIO C
W3YYCHHBIMH CUTYAIIHSIX.
B noBce1HeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  BBIIEIATH NPU PELICHUU 337a4 XapaKTEPUCTUKH paccMaTpUBAEMOM B 3ajauye CUTYyallHH, OT-
JUYHBIE OT PEaTbHBIX (T, OT KOTOPBIX a0CTParupoOBAIKCH), KOHCTPYUPOBATh HOBBIE CUTYAIHH C YUETOM
ITUX XapaKTEPUCTHK, B YACTHOCTH, MPHU PEILICHUU 3a]a4 Ha KOHLIEHTPALIUU, YUUTHIBATh MNIOTHOCTH Bellle-
CTBa;

®  pemath U KOHCTPYHPOBATh 33J1a4u HAa OCHOBE PACCMOTPEHHUSI pEaIbHbIX CUTYAllUii, B KOTOPBIX
He TpeOyeTCs TOYHBIN BEIYUCITUTEIBHBIA PE3YIbTaT;

e  pelmiaTth 33Ja4M Ha JABI)KEHUE IO PEKe, paccMaTprBas pa3Hble CUCTEMBI OTCUETA.
CraTuCcTHKA ¥ TeopHsi BEepPOSATHOCTEH

®  ONEpUPOBATh MOHATUAMHU: (haKTOpHUAJ YKCIIA, IEPECTAHOBKHU U COYEeTaHUs, TpeyroapHuk [lac-
KaJs;

® [PUMEHSTH MPABUJIO TPOU3BEICHUS IPU PEIICHUH KOMOMHATOPHBIX 33/1a4;

®  ONEpUPOBATH MOHATUSIMU: CIYYAWHBIN OMBIT, CIy4yallHbIA BBIOOP, HCTIBITAHHUE, JIEMEHTApPHOE
ciy4aifHoe coObITHE (MCXO/), KIIACCHUECKOE OIpeIeTIiCHIE BEPOSTHOCTH CIIYYaiHOTO COOBITHS, ONepaliuu
HaJ[ CIyYailHBIMH COOBITHSIMU;

®  MpeACTaBIATh MHPOPMAIUIO C ITOMOIIBIO KPYTroB Diiepa;

e  pemiarth 3a/1a4¥ Ha BBIYMCIICHUE BEPOSTHOCTU C MOJACYETOM KOJIMUYECTBA BAPHAHTOB C MOMO-
[IbI0 KOMOMHATOPUKH.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  U3BJIEKaTh, HHTEPIPETUPOBATH M MPEOOPa3OBHIBATh MH(OPMAIINIO, MIPEICTABICHHYIO B Ta0-
JTUIax, Ha Auarpammax, rpadukax, OTpakarollyl0 CBOMCTBA U XapaKTEPUCTHKU PEAIbHBIX MPOLIECCOB U
SIBIICHUI;

®  OMNpeneNsITh CTATUCTUYECKUE XapaKTEPUCTUKU BBHIOOPOK IO TabiMIlaM, Tuarpammam, rpadu-
KaM, BBITIOTHATH CPAaBHEHHE B 3aBUCHMOCTH OT 11U PEIICHUS 3a1a4H;

®  OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITUIN U SIBICHUU.

9kaacc. 'eomerpus.

BeinyckHuK HayuuTcs B 9 Kiacce (1711 HCIO0JIb30BAHNS B IOBCEAHECBHOM KM3HHM 1 o0ecrieYeHust
BO3MOKHOCTH YCIIELIIHOT0 NIPOJ0/IKeHHsl 00pa3oBaHus Ha 6a30BOM ypPOBHe
I'eomeTrpnyeckne npeodpazoBaHus

e  Crpouth PUrypy, CHMMETPUUHYIO TaHHOU (PUType OTHOCUTEIBHO OCH U TOUKH.
B noBceiHeBHOM KU3HM M TIPM U3YYEHHHU APYTUX MPeIMETOB:

®  DPacro3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

®  pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHpE.
BekTopbl M KOOPAUHATHI HA IJIOCKOCTH

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHNUE BEK-
TOpa Ha YMCIJI0, KOOPAUHATHI HA TUNIOCKOCTH;

®  OmnpeneNsaTh NPUONMKEHHO KOOPIUHATHI TOUKH MO €€ N300paKeHUI0 Ha KOOPIUHATHOM IJI0C-
KOCTH.
B noBceHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPEIMETOB:

®  HCIIOJIb30BATh BEKTOPHI JUIsl pELICHHs MPOCTEUIIINX 3a/1a4 Ha OIpe/ieJIeHe CKOPOCTH OTHOCH-
TEIbHOTO JIBUKECHHUS.
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BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCHA B 9 Ki1acce 11 o0ecrie4eHnsl BO3MOKHOCTH yC-
NeNIHOr0 NMPOAOJIKeH!sI 00pa3oBaHus HA 0a30BOM YpPOBHe
N3mepenusi M BbIYHMCICHHUA

e  OmnepupoBaTh NMPEACTABICHUSIMH O JJIMHE, IUIOMAAN, 00bEMe Kak BennyuHaMu. [IpumeHsTh
dopmyIbl TuIomaan, 06bEMa Ipu PelICHMH MHOTOIIATOBBIX 33J1a4, B KOTOPBIX HE BCE JaHHBIC MPEICTaB-
JIEHBI IBHO, a TPEOYIOT BBIUMCIIEHUI, OllepUpoBaTh 00jiee MUPOKUM KOIMYECTBOM (HOpPMYI JUIMHBI, I1J10-
maa, o0bEMa, BBIYUCIATh XapaKTEPUCTHKH KOMOWHAIMA (Uryp (OKpYKHOCTEH M MHOTOYTOJIbHUKOB)
BBIUHUCIIATh PACCTOSTHUS MKy (pUrypamu, IpUMEHATh TPUTOHOMETpUUYECKHE (POPMYJIBI [Isl BBIUUCIICHUH
B OoJiee CIIOXKHBIX CIIy4asx, MIPOBOAUTH BBHIYMCIICHUSI HA OCHOBE PAaBHOBEIMKOCTH U PaBHOCOCTABICHHO-
CTH;

®  TIPOBOJUTH MPOCTHIE BHIYUCICHUS HA 00BEMHBIX TeJax;

e (opMyIHpOBATH 337aYM HA BBIYMCICHHUE JJIUH, IUIOIMAACH U 00bEMOB U pelIaTh UX.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTUX NIPEeIMETOB:

®  IIPOBOJUTH BBIYMCIICHUS HA MECTHOCTH;

®  [pUMEHATH (POPMYJIBI IPH BBIYMCICHUAX B CMEKHBIX Y4eOHBIX MpeAMeTax, B OKpyKarolien
JNEHUCTBUTEIBHOCTH.
I'eomeTpruyeckue nocrpoeHus

e 300paxkaTh reomeTpuueckre GUrypsl 0 TEKCTOBOMY U CUMBOJIBHOMY OIHUCAHUIO;

e u300pa)kaTh TUIOBBIE MJIOCKHE (GUTYpPBl 1 O0BEMHBIE TENla ¢ TTOMOLIBIO MPOCTEHIINX KOMITb-
IOTEPHBIX HHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPH M3YYCHHUH APYTHX PEIMETOB:

®  BBIIOJHATH IPOCTEHNIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOJUMbIE B PEAIbHON KU3HU;

®  OLECHUBATh pa3MEphl peaIbHbIX 00BEKTOB OKPYKAOILEr0 MUPA.
IIpeoGpazoBanusn

e OnepupoBaTb MOHATHEM JIBUXKEHHUS, BIaJeTh NpUEéMaMU MOCTPOECHUS (UTYp C HCHOIb30Ba-
HUEM JIBW)KECHUH, IPUMEHATD IOJyYEHHBIC 3HAHUS U OIBIT IIOCTPOEHUM B CMEXKHBIX IIPEIMETax U B pe-
AIBHBIX CUTYALUAX OKPYKAIOLIETO MUDAa;

e CTpouTh QUrypy, M0J0OHYIO JAHHOM, MOIB30BATHCS CBOMCTBAMH 0100 I 00OCHOBAHHUS
CBOWCTB Quryp;

® [PUMEHSTh CBOMCTBA JBM)KEHUMN JJIS MPOBEACHUS NMPOCTEHIINX 0OOCHOBaHWM CBOMCTB (u-
ryp.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

® [IPUMEHATH CBOMCTBA JBMKEHUN ISl IOCTPOCHUM U BBIYUCIICHUM.
BekTopbI M KOOPAUHATHI HA IJIOCKOCTH

e OmnepupoBaTh MOHATHSIMH BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, IMPOM3BEICHHE BEKTOpa Ha
YUCIIO, YIOJl MEXAY BEKTOpPaMH, CKAISIPHOE IIPOU3BEAEHUE BEKTOPOB, KOOPIUHATHI HA IIJIOCKOCTH, KOOP-
JMHATBI BEKTOPA;

®  BBINOJHATH JECUCTBUS HAJl BEKTOpaMH (CIOXKEHHE, BRIYMTAHHE, YMHOKEHHE Ha YHCIIO), BbI-
YUCIIATh CKAJISPHOE IPOU3BEIECHUE, ONPENENATh B MPOCTEHIIMX CIydasX Yrojl MEXAY BEKTOpaMH, BbI-
HOJHATH pa3ioKEeHHWE BEKTOpa Ha COCTABISIONIME, TPUMEHSTH MOJTy4YEeHHbIE 3HAHUS B (DU3MKE, MOJb30-
BaThCs (POPMYJION BBIYMCIIEHUS PACCTOSTHUS MEK/y TOUKAMHU 10 U3BECTHBIM KOOpJMHATAM, UCIIOJIB30BaTh
ypaBHeHMs (UTYp AJIs pelIeHus 3aay;

® [PUMEHATh BEKTOPHl U KOOPAHMHATHI I PEIICHHMS F€OMETPUYECKUX 3a7a4 Ha BBIYHUCIICHUE
JUIMH, YTJIOB.
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTUX NPEeIMETOB:

®  HCIIOJIB30BATh MOHATHUS BEKTOPOB M KOOPAMHAT Ul pelIeHus 3a1ad 1o ¢pusuke, reorpapuu u
JIPYTUM y4eOHBIM IIpeIMeTaM.

2. Conep:xkanue yueoHoro npeamera «MaTemaTuka, ajredpa, reomeTpus»

ConeprxaHue Kypca MaTeMaTHKH B 5 Kjacce.
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HartypajbHble 4uciia u HyJIb

HarypanbHblii psij YHcesl U ero CBoicTBa

HatypanbHoe uncio, MHOXKECTBO HAaTypaJIbHBIX YHCEI U €r0 CBOMCTBA, M300pakeHue HaTy-
paJbHBIX YMCEI TOUKAMU HAa YHCIIOBOW NpsiMOM. MCrionp30BaHUe CBOMCTB HATYPAJIbHBIX YUCET
IIPU PEIICHUH 3a/1au.

3anuch U YTeHHE HATYPAJIbHBIX YHCE]

Paznuune mexay nudpoit u unciaoM. [lo3unronHas 3anuce HaTypaabHOTO YUCIA, TOMECTHOE
3HaueHUE MU(PBI, pa3psiibl H KJIACCHI, COOTHOIIEHUE MEXKIY ABYMSI COCETHUMH Pa3psIHBIMU €I1-
HUIIAMU, YTEHUE U 3al1Ch HATypaJIbHBIX YHCEIL.

OxpyrieHue HATYPAJIbHBIX YK Ces

Heob6xoaumocTs okpyrienus. [IpaBuiio okpyriieHus: HaTypaidbHbIX YUCE.

CpaBHeHHe HATYPAJIBHBIX YHCEJ, CPABHEHHUE ¢ YucioMm ()

[TonsiTve 0 CpaBHEHUH YKCEIl, CPABHEHUE HATYPaAJIbHBIX YUCEN IPYT C APYTOM U C HYJIEM, Ma-
TeMaTH4ecKasl 3alich CpaBHEHUI, CIOCOOBI CPABHEHHUSI YUCEIL.

JlelicTBUS ¢ HATYPAJBLHBIMU YHCIAMHU

CrnosxeHue ¥ BBIYUTaHUE, KOMIIOHEHTHI CJIOKEHUS U BBIYUTAHUS, CBSA3h MEKIY HUMHU, HAX0XK-
JICHUE CYMMBI U pa3HOCTH, H3MEHEHUE CYMMBI U Pa3HOCTH IPU U3MEHEHUH KOMITOHEHTOB CIIOKE-
HUS U BBIYUTAHHUSL.

YMHOKEHUE U JICTICHUE, KOMIIOHCHTHI YMHOKEHUS U JICJICHHSI, CBSI3b MKy HUMHU, YMHOXKE-
HUE U CIIOKEHUE B CTOJIOUK, JIeIeHHEe YTOJIKOM, IPOBEPKA Pe3ybTaTa C MOMOIIBIO MPUKUAKU U
00paTHOTO JACHCTBHSIL.

[TepemMecTUTENBHBIN M COUYETATEIbHBIN 3aKOHBI CII0KEHHSI U YMHOXKECHHSI, pacpeeuTeNb-
HBIN 3aKOH YMHOXXEHHSI OTHOCUTEJILHO CIIOXKEHUS, 000CHOBAHUE ANCOPUMMOB GbINOIHEHUSL ApU-
Memu4ecKkux O0eucmeutl.

CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJieM

3anuch ymciia B BUAE CYMMBI Pa3psiIHbIX CIaraeMbIX, MOPSAO0K BBHITIOJHEHUS I1EUCTBUN B BbI-
PaKEHHUSX, COJACPKAIINUX CTCIICHb, BEIYUCIICHUE 3HAYCHUH BBIPAKEHUH, COICPKAIINUX CTCIICHb.

YuciioBbie BbIPAKEHUS

UncoBoe BEIpaKEHUE U €T0 3HAYCHUE, TOPSIOK BBITOJTHCHUS JCHCTBHIMA.

JlejieHHe ¢ 0CTATKOM

Jlenenune ¢ 0OCTaTKOM Ha MHOXECTBE HATYPaTbHBIX YUCEI, CEOUCMBA OeNeHUs C OCIMAMKOM.
[IpakTudeckue 3a/1a4u HA JIEIEHHUE C OCTATKOM.

CpoiicTBa M MPU3HAKH J€JTUMOCTH

CBOWCTBO I€MMOCTH CYMMBI (pa3HocTH) Ha uucio. [IpuzHaku nenumoctH Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu na 4, 6, 8, 11. /loxazamenvcmeo npuznakos oenumocmu. PereHune npakTu-
YeCKUX 3a/1a4 ¢ MPUMEHEHHEM MTPU3HAKOB JETUMOCTH.

Pa3jioxkeHue uync/ia Ha NPOCTble MHOKUTEJIH

[TpocTeie u cocTaBHBIE YUCHA, peuemo Ipamocgena.

PaznosxeHne HaTypambHOTO YMCIIAa HA MHOXKUTENH, PA3JIOKEHUE Ha MPOCThIE MHOXUTENH. Ko-
JUYeCmeo Oenumenell YUCid, aieopumm pasiodHCeHUs Yucia Ha NPpocmole MHOMCUMENU, OCHOBHAS
meopema apugmemuxu.

JleJMTe/ 1M M KpaTHbIE

JlenuTensb u €ro CBOMCTBA, OOIIMI IETUTENh IBYX U O0jee uncesn, HauOOIbIINI OOIIHi 1eH-
TeJb, B3AMMHO MIPOCTHIC YHCTIa, HAXOXKACHHE HanbobIIero ooiero aenutens. KpaTtHoe u ero
CBOICTBa, 00IIIee KpaTHOE JIBYX U OoJiee Yncell, HauMeHbIee 0011ee KpaTHOe, CIIOCOOBI HAX0XK-
JICHHS] HAUMEHBIIETO O0IIET0 KPaTHOTO.

Jpoou

OOBIKHOBEHHBIE IPOOH

Jons, yacTh, IpoOHOE YKcio, Ipodb. [IpobHoe uncio kak pe3ynbTar feneHus. [lpaBunbHbie
Y HEMpPaBUIBHBIC IPOOH, CMENIaHHAs APOOh (CMEIIaHHOE YUCIO).

3anucek HATYypaJIbLHOTO YKCIIa B BUIE IPOOH C 3aJJaHHBIM 3HAMEHATelIeM, TpeoOpa3oBaHme
CMEIIIaHHOM IpoOH B HEMPaBUIBHYIO P00 U HA0OOPOT.
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[TpuBenenue apobdeit k odmeMy 3HameHarento. CpaBHeHHE 0OBIKHOBEHHBIX APOOCi.

CrnosxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX IpOOeii. YMHOKEHNE U IeJICHHE OOBIKHOBEHHBIX
poOei.

Apudmernueckne 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOHEHUU OelUCEUI.

JAmnarpamMmbl

Cronbyarbie v KpyroBeie quarpammbl. M3pnedenne nndopmanuu u3 auarpamm. M3zobpasice-
HUe Ouazpamm no Yucio8biM OAHHBIM.

Pemenne TeKCTOBBIX 32124

EnuHULB I3MEpEeHUH: JIIMHBIL, IO, 00hEMA, MAaCChl, BpDEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXy eIMHULIAMU U3MEPEHUSI KaXKI0M BETMYMHBI. 3aBUCUMOCTH MEXK1Y BEIMYUHAMH: CKOPOCTb,
BpeMsl, paCCTOSIHUE; TPOU3BOAUTEIILHOCTD, BpeMsi, paboTa; 1ieHa, KOJIMYE€CTBO, CTOUMOCTb.

3amaun Ha Bce apu(METHUCCKHUE TCHCTBUS

Pemenmne TeKCTOBBIX 3a/1a4 apupMETHISCKUM criocoOoM. Vcnonb30Banne TabIuIl, cxem,
YepTexe, APYTUux CPeiCTB MPEACTaBICHUS JaHHBIX MIPH PEIICHUH 3a]a4U.

3amaun Ha ABMKEHUE, pa0OTy U MOKYIKU

Perenrie Hec1OXKHBIX 33/1a4 Ha IBUYKEHUE B MPOTUBOIIOJIOKHBIX HAIIPABJICHUSAX, B OJHOM Ha-
MpaBJICHUH, ABUKEHHUE TI0 PEKE M0 TEUCHUIO U MPOTUB TeUeHUs. Perienue 3aa4 Ha COBMECTHYIO
paboty. [Ipumenenue apobeii mpu pelieHuy 3a1au.

3ajaun Ha YaCTH, JOJIH.

Pernenuie 3a1a4 Ha HaXOX/ICHUE YaCTH YMCIIa M YUCJIa TIO ero YacTu. Perienue 3aad Ha J10-
.

Harnsignasi reomerpust

Ourypsl B OKpykaromieM Mupe. Harnsaaeie npeacTaBieHus o purypax Ha MIOCKOCTH: TIPsi-
Masi, OTPE30K, JIy4, Yroj, JIOMaHast, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT.UeThIpeXyroJbHUK, Ipsi-
MOYTOJIbHUK, KBaApatT. TpeyrolbHUK, 8Udbl mpeyeovHukos. Ilpasunvrvle mHocoyeorvHuxu. 130-
OpakeHHe OCHOBHBIX reoMeTpuueckux ¢uryp. JmuHa oTpeska, jomaHoW. EnuHUIEI n3MepeHus
JIuHbL. [locTpoeHue oTpe3ka 3a1anHoM JnHbL. Buael yrinos. ['pagycHas mepa yria. izmepenue
Y TIOCTPOEHHUE YTJIOB C IOMOUIBIO TPAHCHIOPTHPA.

[TepumeTp MmHOTOYTrONMBbHMKA. [ToHSATHE TUIOIAAM PUTYPBHI; €TUHULIBI U3MEPEHUS TITOIIAIH.
[Tnomanp npsMoyronbHUKA, KBaApaTa. [IpubnmxeHHoe u3MepeHue miomaan Guryp Ha Kierya-
ToM Oymare. Pasnogenukue ghuzypoi.

Harnsgabie npeacTaBieHus O MPOCTPAHCTBEHHBIX GUTypax: Ky0, mapaiieienurne, Ipu3Ma,
nupamua, map, chepa, Konyc, muauHap. M3o0paxkenne npocTpaHCTBEHHBIX huryp. Muozoepan-
nuxu. IIpasunvusie mnozoepannuxu. IlpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, HIUJIMHIPA U KOHYCA.

[Tonsitne o6bema; enuauIBl 00beMa. O0BEM IPSIMOYTOJILHOTO MapasuieNienumesna, Kyoa.

[TonsiTre o paBeHCTBE GUTYD.

Pemenne npaktuyeckux 3ajad ¢ IpUMEHEHUEM IPOCTEHIINX CBOUCTB (QUTYD.

Hcropust MaTeMaTHKHU

[TosiBnenue nudp, 6yks, nepormudoB B mpoliecce cYéTa U pacipeaesIeHus MPOIyKTOB Ha
HpeBHem bamxuem Bocroke. CBsizb ¢ Heonutnueckoit peBostoiueil.

Poxnenue u pazputue apudmeruxu HatypanbHbix yncen. HOK, HO/JI, mpocteie uncna. Pe-
meto Oparochena. CrapuHHBIE CHCTEMBI Mep.

IToBTOpEHue.

Conep:kanue Kypca MaTeMaTHKH B 6 KJacce.
Auaredpanyeckne BbIpaKeHH
Hcnonb3oBanue OykB Al 0003HAUEHUSI YMCEll, BBIYMCIIEHUE 3HAUYEHUs alreOpandeckoro BbIpa-
KEHUS, TIPUMEHEHHE alreOpanvyecKuX BBIPAKCHHUHN Ui 3alHUCH CBOWCTB apu(PMeTHYecCKuX NeHCTBHIA,
npeoOpa3oBaHue anTeOpandecKuX BHIPAKCHUM.
JecsiTuuHbIe APOOH
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Henast u aqpoOHas yactu AecaTudHOM ApoOu. IIpeoOpazoBanue NECATUYHBIX APOOEH B OOBIKHO-
BeHHbIe. CpaBHEHHE JECATUYHBIX IpoOeil. ClokeHne U BBIYMTAHUE JIECATUYHBIX ApoOeil. OKpyrieHue
JNECSATUYHBIX JApoOel. YMHOXEHUE U JeJeHHe ACCATUYHBIX Npobeil. [Ipeobpazosanue 0ObIKHOBEHHbIX
opobeti 8 decsimuunvle Opoou. Koneunvie u beckoneunvle decimuytvle Opoou.

OTHOmEHne ABYX YHCeJ

MacmTab Ha mnane u kapte. [Iponopruun. CBoiicTBa MpONOPIHiA, MPUMEHEHUE TPOTOPIUNA U OT-
HOILICHUI NMPU PEIICHUH 3a7a4.

Cpennee apupmernyeckoe quceJa

Cpennee apudmerndeckoe nByx uucenl. M300pakeHue cpeqHero apuMeTHuecKoro JABYX 4Hcell
HA YHUCJIOBOHM mpsiMoil. PerieHune mpakTHUeCKHUX 3a/Jad ¢ MPUMEHEHHEM CpPEIHEro apu(MeTuyecKkoro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX HUCEL.

IIpoueHTHI

[TonsTue npouenra. Boruncinenue NpoueHTOB OT YKCIa U YMCIa 0 U3BECTHOMY IPOLEHTY, BbI-
pakeHUe OTHOUIEHUS B MPOLICHTaX. PeleHne HeCIOKHbIX MPAKTUYECKUX 3a/1a4 C IPOLEHTAaMH.

JAunarpamMmmbl

Cronbuarbie U KpyroBble nuarpammsbl. M3prnedyenune mHbopManuu U3 auarpamm. Hszobpasicenue
oUazpamm no 4Ucio8biM OAHHBIM.

Payuonanvusie yucna

IoJi0kuTeIbHBIC M OTPUIIATEIbHBIE YHCJIA

N306paxkeHne yucen Ha 4UCIOBOU (KOOpAMHATHOM) npsimoi. CpaBHeHHe yncen. Moayib ducia,
reoMeTpuuecKass MHTEpIpeTalus Moayns yucia. J{efcTBUS C MONOXKHUTEIbHBIMU U OTPHULATEIbHBIMU
yuciaamMu. MHOKECTBO LENbIX YHCEIL.

IlonsiTHe 0 pauMoHaJBLHOM umMcie. [lepsuunoe npeocmasnenue 0 MHOMCECMEe PAYUOHATLHBIX
yycen. JIelcTBUS C pallUOHAJIBHBIMU YHCIIAMH.

Pewenue mexcmoswix 3adau

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Hcnonb3oBanue TabauL, cXeM, YepTeKel, IPyrux CPeACTB NPEACTAaBICHUS JAHHBIX IIPU PELICHUH
3a/1a4u.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemrenue 3a1au Ha HaXOXKJAEHUE YACTHU YMCIA U YKCTIA TI0 €ro YacTu. Pemenune 3a1ay Ha IpOLEHTHI
u gonu. [Ipumenenue nponopuuii npy peleHny 3aaay.

Jloruyeckue 3a1a4m

Pemennie HeCI0XKHBIX JOTMUECKUX 3a/ay. Peulenue 102uieckux 3a0ai ¢ nomoubio 2pagos, mao-
auy.

OcHoBHbIE MeTO/1bI pellieHUs] TEKCTOBBIX 3a4a4: apu(pMeTHUECKHil, nepedop BapHaHTOB.

Harusanas reomerpus

Bzaumnoe pacnonoswcenue 08yx npsamwix, 08yx OKpysIcHOCmel, NPAMOU U OKPYHCHOCHU.

[Tonstue o paBenctBe ¢uryp. LlenTpanpHasi, oceBas U 3epxanrbHas cuMmMmeTpun. M3o0pakeHue
CUMMETPUYHBIX QUTYP.

MHokecTBa M OTHOLIEHHUS MEK1Y HUMU

MHOXEeCTBO, Xapakmepucmuueckoe C8OUCME0 MHOMCeCmsd, dIEMEHT MHOXECTBa, nycmoe, Ko-
HeuHoe, beckoHeunoe mHodcecmso. IlogMHOxecTBO. OTHOILICHHE PUHAUIEKHOCTH, BKIIOUEHUS, PAaBEH-
CTBa. DJIEMEHTH MHOKECTBA, CIIOCOOBI 3a/1aHUsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U IJIEMEHMO08
HOOMHOHCECME C UCNOIb308AHUEM KPY208 Diinepd.

Onepauuu HaJg MHOKeCTBAMM

Ilepeceuenne u 0ObeAMHEHUE MHOXKECTB. Paznocms MHOJCECMS, OOnoIHeHue MHoxcecmea. Hn-
mepnpemayus onepayuti Ha0 MHONCECMEAMU C NOMOWBIO Kpy2o8 Jiiiepd.

DJIeMeHTbI JIOTUKH

Onpenenenne. YTBepkaeHUsa. AKCHOMBI U TeopeMsbl. JlokazarenbcTBO. Jl0Ka3aTenbCcTBO OT MPO-
tuBHOTO. TeopeMma, oOpatHas ganHou. [IpumMep U KOHTpIIpUMED.

Boicka3biBaHUA
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VIcTHHHOCTD W JIO)KHOCTBH BBICKa3biBaHUs. CrodicHble u npocmule 8vickazvliéanus. Onepayuu Hao
BbICKA3LIBAHUAMU C UCNONIL30BAHUEM JIOSUYECKUX CBA30K: U, UNU, He. YCl08Hble 8bICKA3bIBAHU (UMNIU-
Kayuu).

HcTopusi MaTeMaTHKHU

Pooicoenue wecmuodecsimepuunoii cucmemvl cuucienus. [losenenue decamuurol 3anucu yucei.

Tlossnenue Hynsa u ompuyamenbHuIX yucen 8 mamemamuxe opesHocmu. Ponv Jfuogpanma. [louemy

(-1)(-1)=+12?

Ipoou 6 Basunone, Ecunme, Pume. Omxpvimue Oecamuunvix opoodei. Jlecasmuunvie Opobu u

Mempuueckas cucmema mep. JI. Maenuyxuu.
Coaep:xkaHue Kypca MATEMaTHKHU B 7 KJacce.
Aureodpa.

Auredpa

Yucaa

PanuoHanbHbIE YHCIA

MHoecTBO panMoHanbHbIX unced. CpaBHEHUE pallMOHANIbHBIX 4Hcen. JlelcTBUs ¢ palloHa b-
HBIMU YHCcliaMu. [Ipedcmasnenue payuoHaibHo20 YUcia 0ecimuyHol Opoowio.

HppanuonanbHbie YU

[TonsiTue uppaunoHasibHOrO yKcia. Paco3HaBanue mppauumoHaibHbIX yucen. [Ipumepsl nokasa-

TEJNBCTB B anredpe. MppanmoHaibHOCTh qucnav? . [Ipumenenue B reomerpun. Cpasnenue uppayuoHaib-
HbIX Yucen. Muooicecmao OelicmeumensHvix Yucell.

ToxnecTBeHHbIE IPe0Opa30BaHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemeHHol. 3HaueHue BhIpakeHus. [logcraHoBKa BbIpaXXeHUI BMECTO TIEpEeMEH-
HBIX.

Ieanie BbIpaxeHUust

Crenenb ¢ HaTypalibHBIM TOKa3aTeneM u e€ cBoiicTBa. [IpeoOpazoBanus BRIpaKEHHI, collepkKa-
[IMX CTETNIEHU C HATYPaJbHBIM ITOKa3aTeNeM.

OpHowieH, MHOTOuJIeH. [IeficTBUS ¢ OlHOUJIEHAMH M MHOTOUYJIEHaMH (CJI0KEHHE, BBIYMUTAHHE, YM-
HoXeHHe). PopMysbl COKpAIEHHOIO YMHOXKEHHsI: pa3HOCTh KBAJpaTOB, KBAJApaT CyMMbI M Pa3HOCTH.
PaznoxxeHne MHOrousreHa Ha MHOXXMUTEIHU: BbIHECEHHE OOIIEr0 MHOXHTENS 3a CKOOKU, 2pynnuposxa,
npumeHerue Gopmyi COKPAuWEHHO20 YMHONCEHUSL.

/{poOHO-panuoOHAJIbHbIE BHIPAKEHHUS

Crenenp ¢ nenbiM nokasareneM. IIpeoGpazoBaHue IpOOHO-IMHEHHBIX BBIPAXKEHUH: CIIOXKEHUE,
YMHOXXEHHE, JeNeHue. Aneeopauueckas O0pobObv./Jonycmumvle 3HA4eHUs: NEPEeMEeHHbIX 6 OpOOHO-
payuonanvuvix svipadcenusx. Cokpawenue anceopauveckux opobdeii. Ilpusedenue ancedpauyeckux opo-
beti k obwemy 3namenamenio. [lelicmeus ¢ aneeopauieckumu OpoosaMuU: CNONCeHUe, 8blYUumanue, YMHO-
JiceHue, OelleHue, 86036e0eHUe 8 CneneHb.

YpaBHeHus U HepaBeHCTBa

PaBencrBa

UYucnoBoe paBeHcTBO. CBONCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHust

[TonsiTre ypaBHEHUS U KOPHSI ypaBHEHUs. [Ipedcmasnenue o pagHoCcUuibHOCMU YPAGHEHUII.

JInHelHOe ypaBHEHHE U €r0 KOPHHU

Pemienue nuHeHbIX ypaBHeHUH. Jlunelinoe ypaenenue ¢ napamempom. Konuuecmeo xopmueii au-
HeH020 YPAGHEHUS.

Cucrembl ypaBHEeHHH

VYpaBHeHME ¢ ABYMs ITepeMEHHbIMU. JIMHEITHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMH.

[TonsiTue cucremsl ypaBHeHUW. PernieHue cuctemMbl ypaBHEHUM.

MeToap! pelieHust CUCTeM JTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU: MEMOO0 CIONHCEHUsL, ME-
TOJI TOJICTAHOBKH.

Pelienue TekCTOBBIX 33124
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3anauu Ha Bce apudMeTHYECKHE TeiiCTBUS

Pemienue TeKCTOBBIX 3a7a4 apupMeTHyecKuM criocobom. Mcmonb3oBanue Tabnui, cxem, uepre-
XKel, Ipyrux CpeCcTB MPEACTaBICHUS JaHHBIX NPH PEIICHUH 3a/1auH.

Jlornyeckue 3agauu

Pemenue noruveckux 3anau. PeuieHue 102uteckux 3a0a4 ¢ noMowso epaghos, mabauy.

OcHOBHBbIE METO/IbI PellieHUs] TEKCTOBbIX 3a4a4: apuPpMEeTUICCKHA, anredpandeckuii, nepedop
BapHaHTOB.

CTaTHCTHKA U TeOpHUs BepPOSITHOCTEH

Crarucruka

TabnuuHoe u rpaduueckoe npeAcTaBieHUE TaHHBIX, CTOI0YATbHIE U KPYTOBbIE TUArpaMMbl, IpH-
MEHEHHUE AUarpamMM JJisi OMMCAHUS 3aBUCUMOCTEN peabHbIX BEIMYMH, U3BJICUCHHE HH(OpMAIU U3 Tab-
aui, nuarpamM. OnucarenbHble CTaTUCTUYECKHE MOKa3aTelld YUCIOBBIX HAOOPOB: cpeaHee apupmeruyie-
CKO€, Meduana, HanOoJblllee U HAaNMEHbIIIee 3HaUCHHsI. Mepbl pacCeuBaHMs: pa3Max,0Ucnepcust U CmaH-
oapmHoe omKIOHeHue.

CrayvaiiHas ©3BMEHYMBOCTh. MI3MEHYMBOCTh NPU U3MEpEHUsX. Pewarowue npasuia. 3akonomep-
HOCMU 8 USMEHYUBBIX BETUUUHAX.

Hcropusi MaTeMaTUKHU

Bosnuxnogenue mamemamuxu kax Hayku, smanvl eé pazeumus. OCHO8Hble pazdenvl Mamemamu-
Ku. Bvloarowuecs mamemamuku u ux 6k1ao 6 pazeumue HayKu.

3apooicoenue ancebpvl 6 neopax apupmemuru. An-Xopesmu. PooicOenue 6yKeeHHOU CUMBONUKU.
1. ®epma, @. Buem, P. /[exapm.

I'eomeTpus
JJIeMeHTHI JIOTHKH

Onpenenenue. YTBepxkaeHus. AKCuoMbl U TeopeMbl. [lokazaTenbcTBo. Jloka3aTenbCcTBO OT Mpo-
tuBHOro. Teopema, oOpatHas naHHOU. [Ipumep u KoHTpIpUMED.

I'eomeTpuuyeckue puUrypsl

@urypsl B reOMeTPHHU U B OKPY’Kal0ILlleM MHUpe

I'eomerpuueckas ¢urypa. DopMupoBaHre MPEACTABICHU O METANPEIMETHOM MOHIATHH «(PUTY-
pa».

Touka, TMHUS, OTPE3OK, MpsMasi, JIyd, JOMaHas, INIOCKOCTb, YToJ, OUCCEKTpuca yria U e€ CBOMCT-
Ba, BUJbI YIJIOB, KPYT.

Tpeyronbauku. BricoTa, menuana, buccekrpuca. PaBHoOepeHHBIN TpeyrojlbHUK, €r0 CBOMCTBA U
npu3Haku. PaBHOCTOPOHHMI TpeyroysbHUK. IIpAMOYroiabHBIN, OCTPOYIOJBHBIM, TYIOYIOJBHBIM Tpe-
YTOJIBbHUKH. BHenIHue yrisl TpeyrojibHuKa. HepaBeHCTBO TpeyroyibHUKA.

OKpyXHOCTB, KPYT

OKpy>KHOCTb, KPYT, UX JIEMEHTHI U CBOICTBA.

OTtHowmeHnst

PagencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HAaKN paBeHCTBA TPEYTOJIBHUKOB.

IMapanieJbHOCTH NPSIMBIX

[Ipu3Haku 1 CBOMCTBA MapalIeNbHBIX NPSAMBIX. Akcuoma napaniervHocmu Eexnuoa.

IlepnieHaUKyAsIpHBbIE NIPSAIMbIE

IIpsamoii yron. Ilepnennukynsp k npsmoil. Haknonnas, npoekius. CepequHHBIN NEPIEHANKYIISIP
K oTpe3ky. Ceoticmea u npusHaxu nepneHOUKyIApHOCMU.

HN3mepenuss ¥ BbIYMCICHUSA

Beanuunnbi

ITonsatue Bennuunsl. Jnuna. M3mepenne jumHbl. Eqununel n3mepenus anuHel. Bennunna yria.
['panycnas mepa yria.

HN3mepenuss ¥ BbIYMCICHUSA

WNHcTpyMeHTH! A1 U3MEPEHUN U MOCTPOSHU; N3MEpPEHNE U BBIYUCIICHUE YIJIOB, JUTHH (paccTosi-
HUM).
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Paccrosinus

Paccrostare Mex 1y Toukamu. Pacctosiuue ot TOUku 10 npsiMoi. Paccmosinue medcoy ghusypamu.

I'eomeTpuyeckue nocTpoeHu

I'eoMeTpruyecKkre MOCTPOCHUS AJISI MILTIOCTPAIIMH CBOMCTB T€OMETPUIECKHUX (DUTYD.

WNHcTpyMeHTBI Ui IOCTPOSHUI: IIUPKYIb, IMHEHKA, YTOJIbHUK. [Ipocmeliuiue nocmpoenus yup-
KyJlem U TUHeUKOU: nocmpoerue 6uccekmpucyl yeid, NepneHOUuKyIsapa K npamou, yend, pasHo2o 0aHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MPEM CMOPOHAM, O8YM CIMOPOHAM U Vel MeXHCOy HUMU, CIOpPO-
He U 08YM NPUNEHCAUUM K Hell YeadaM.

HcTropust MaTeMaTUKHU

«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuti. Mcmopus nsimozo nocmyaiama.

Ponv  poccuiickux  yuénvix 6 pazeumuu mamemamuku: JIL.Ounep. H.HU.Jlobauesckui,
11.J1.Yeoviwes, C. Kosanesckas, A.H.Koamozcopos.

Mamemamuxa 6 paseumuu Poccuu: I[lemp |, wikona mamemamuueckux u HagueayKux Hayx, pas-
sumue poccutickozo groma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenowviuu.

Conep:xanue Kypca MaTeMaTHKH B 8 Kjacce.
Auredpa

Ieanie BbIpaxeHUs

Keaopammnwiii mpéxunen, paznosicenue k6aopamno2o mpéxuiena Ha MHOMCUMeNU.

JIpoGHO-panuOHAJIbHbIE BHIPAKEHUS

IIpeobpazosanue 8vipasiceHul, cO0ePHCAUUX 3HAK MOOYVIIA.

KBaaparnbie kKopHu

Apudmernueckuit kBagapaTHbIN KopeHb. [IpeoOpazoBanne BhIpaXKeHUH, COIEPKAIINX KBAAPATHbIC
KOPHH: YMHOKEHUE, JIeJICHHE, BHIHECEHHE MHOXKHUTENS U3-TI0J 3HAKA KOPHS, BHeCeHue MHOMCUmeis noo
3HAK KOPHSL.

YpaBHeHNsI 1 HEPABEHCTBA

YpaBHeHust

Obnacmwb onpedenenus ypagreHus (001acms 00Ny CIMUMBIX 3HAYEHUL NePeMeHHOLL).

JInHeiiHOe ypaBHeHHe U ero KOPHHU

Pewenue nunetinvix ypaguenutl ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBanpatnsle ypaBHeHus. Hemonnble kBapaTHbie ypaBHEHUS. JIUCKPUMHUHAHT KBaApaTHOTO ypaB-
HeHus. dDopmyna KOpHEW KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammas meopeme
Buema. Pemenne KBagpaTHBIX YpaBHEHUN:UCIIONb30BaHUE (POPMYIBI U HAXOXKIEHUS KOpHEH, epagu-
YyecKull Memoo peuleHus, pasiodceHue Ha MHOMXCUMenu, noooop KOpHell C UCNOIb308aHUEeM MeopeMbl
Buema. Konuuecmeo kopHuell K8a0pamHo20 ypasHeHUs 8 3a8UCUMOCIU Om €20 OucKkpumunanma. buxkeao-
pammvle ypaeneHus. Ypasnenus, ceooumvle Kk keaopamuvim. Keaopammuvie ypasHenus ¢ napamempom.

JApo0HO-panMoHaIbHbIC YPABHEHUSA

Pemenue npocredmmx ApoOHO-TUHEUHBIX YpaBHEHUU. Peuwtenue OpoOHO-payuoHAIbHbIX YPasHe-
HUL.

Memoowi pewienust ypasHenuii. Memoosbl paHOCUTbHBIX NPeodPA308aAHUL, MEmoO 3aMeHbl nepe-
MeHHOU, epaghuyeckuti memod. Hcnonv3osanue ceoucms GyHKyull npu peuleHuy ypagHeHull.

IIpocmeiiwue uppayuonanbrole ypaguenus 6uod | f (x) = a, \/ f(x)= \/ g(x) -

Vpaenenus suoa x" = a .Ypasnenus 6 yeavix uuciax.

Cucrembl ypaBHeHUH

Ipamas kax epaghuueckas unmepnpemayus TUHENUHO20 YPAGHEHUS C O8YMs NEPEeMEHHbIMU.

MeTo/bI pelieHus CUCTEM TUHEHHBIX YPaBHEHUI C ABYMS MIEPEMEHHBIMU: 2paguieckuti Memoo.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepagencrBa

UucnoBeie HepaBeHcTBa. (CBOMCTBa YHMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBemIMBOCTH HEpa-
BEHCTB IPU 33/IaHHBIX 3HAYEHUSX MEPEMEHHBIX.
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DOYyHKIUT

IHousitue pyHKuUMHU

JlexkapToBbl KOOPAMHATHI Ha TIOCKOCTH. DopMHpoBaHHe MPEICTaBICHUNH O METAIPEAMETHOM I10-
HATHH «KoopAuHaTh». CrocoObl 3aanus (YHKUIMN: aHAIUTUYECKUH, rpadudeckuii, Tabmuuneiid. ['pa-
¢buk ¢pynkuuu. [Ipumeps! GyHKIKH, TOJTydaeMbIX B IIPOIECCE UCCIEAOBAHUS PA3IMUHbIX pEaIbHBIX MPO-
IIECCOB M pelleHus 3anad. 3HadeHue (QyHKIuM B Touke. CBoicTBa (yHKUM: 001acTh ONpenesneHus,
MHO>KECTBO 3HAUEHUH, HYNIH, MPOMEXKYTKU 3HAKOMOCTOSHCTBA, YEMHOCMb/HEUEMHOCMb, TPOMEKYTKH
BO3pacTaHus U yObIBaHUWs, HanOoJbIIee U HauMEeHbIIee 3HaueHus. VccnenoBanue GpyHKIMM mo e€ rpa-
buKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ynxyuu.

JluneiiHast pyHKIHS

CaoiicTBa u rpaduk auHEHHON (yHKUMU. YTIOBOW KodhdHUIMEeHT npsMoil. Pacnonoxenue rpa-
¢duka muHeitHON QyHKIMU B 3aBUCUMOCTHU OT €€ YIJIOBOro K03 duiueHTa u cBOOOIHOTO wieHa. Haxoorc-
Oenue KoIphuyueHmos TunelHotu QyHKyuu no 3a0aHHbIM YCI0BUAM: NPOXONHCOEHUEe NPAMOU yepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOLL Yepe3 OAHHYI0 MOUYKY U NaApallebHOl OaH-
HOU NPAMOII.

KBaaparnunas gpyHkumus

CaoiicTBa 1 rpaduk kBagpatndHoi GyHKImH (apadona). Ilocmpoenue epaguxa K6aOpamuuHo
@yHxyuu no mouxkam. Haxoxnenue Hymnei KkBaapatuyHoi pyHKUIUU, MHONMCECNBA 3HAUEHUL, NPOMEICY M-
KO8 3HAKONOCMOAHCMEA, NPOMEHCYMKOE MOHOMOHHOCHU.

Oo0paTHast IPONOPUNOHAIBLHOCTH

. k k
CaoiictBa ¢pyHkuu y = —y = —. ['mnepOona.
X X

I'pagpuku pynxkyuir. Ilpeoopaszosanue epagurxa ¢ynkyuu y = t(x) 018 nocmpoenus epaghpuxos
Gynryuii 6uda y = af (kx +b)+c .
k

I'papuru ynkyuii y = a + vy = x|

X+Db

Pelenue TeKCTOBBIX 33124

OcHoBHbIE MeTO/IbI pellieHUs] TEKCTOBBIX 3aa4: anreOpanyeckui,

CraTncTHKa M TeOpHs BEPOSITHOCTEH

Crarucruka

I'paduku, npuMeHeHne rpa@uKoB sl ONMCAHUS 3aBUCUMOCTEHN peabHbIX BEJIWYNH, U3BJICUEHHE
uHpOpMaLuu U3 TabuuL, rpaduKoB.

CayuaiiHble cOObITHUS

CryyaiiHble ONBITHI (3KCIIEPUMEHTHI), FIeMEHTAapHbIE clydaiHble cCOOBITUS (MCXO0bl). BeposTHO-
CTH 3JIeMEHTapHbIX COObITHI. COOBITHS B CIy4alHBIX dKCIEpUMEHTAaX M OJIarONpUSATCTBYIOLIUE JIEMEH-
TapHble COOBITHS. BeposaTHOCTH ciay4dailHBIX cOOBITHH. OMBITHI C PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
coObITusiMH. Kitaccnueckue BEpOSTHOCTHBIE ONBITHI C UCIOJIb30BaHUEM MOHET, KyOUKOB. /Ipedcmasine-
Hue cobbimuil ¢ nomowvio ouazpamm Jinepa.llpomusononodicvie cobvimus, obveouHenue u nepeceye-
Hue cobvimutl. Ilpasuno cnoacenus eeposmuocmeii. Cuyuatinwlil 6vl00p.IIpedcmasnenue sxcnepumenma 6
sude Oepesa.Hezasucumvie codvimus. YmHnoowcenue eposmuocmetl nezasucumvix codovimuil. Ilocnedo-
samenvhbvle Hezasucumole ucnoimanus. IlpeacrapneHue o He3aBUCUMBIX COOBITHUSIX B )KU3HU.

Hcropus MmaTeMaTHKHU

beckoneunocmv muoocecmea npocmuix uucen. Yucna u onunsl ompesxos. Payuonanvusie uucia.
Tlompebnocmo 6 uppayuonanvnvix uucrax. Lllxona [ugpazopa

Hcmopusa eonpoca o naxoscoenuu ¢opmyn KopHeu aneedpaudeckux ypagHeHuti cmeneteti, 60.1b-
wux yemwipéx. H. Tapmanws, /. Kapoano, HX. Abens, D.1 anya.

Tosenenue epaguxos pynxyuti. P. Jexapm, I1. @epma. [loserenue memooda koopounam, no3eo-
JAIOUe20 nepesooumy 2eomempuieckiue 00beKmyl Ha A3bIK an2ebpbl
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Hcmoxu meopuu seposmuocmeti: cmpaxosoe oeno, azapmuvle uepsol. 11. @epma, b.Ilackans, A.
bepnynnu, A.H.Koamozopos.

I'eomeTpus
I'eomerpuueckne purypnbi

OceBas cummeTpusi reomeTpudeckux guryp. LleHTpanbHas CHMMETpHsI TEOMETPHYSCKUX PUTYD.

MHOroyroJibHUKHU

MHOroyrojiabHHK, €ro 3J1€MEHThl U ero cBoiicTBa. Pacno3HaBaHHe HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buinyknvie u Hegbinykivle MHO20y20abHUKU. [IpaBUIbHBIE MHOTOYTOJIEHUKH.

Yertbipéxyronpuuku. [lapamnenorpamm, poMO, NpSMOYrojibHUK, KBaJpaT, Tpamelus, paBHoOe-
pennas Tpanenus. CBoCTBa M IPU3HAKH MapajuieiorpaMma, pom0a, npsiMoyrojJbHUKa, KBaIpara.

OKpPYXHOCTb, KPYT

LlentpanpHble ¥ BIMCaHHbBIE YTibl. KacaTenbHas u cexywas K OKpYyKHOCTH, UX CEOUCMEA.

IMapaieIbHOCTH NPSIMBIX

Teopema @aneca.

Iloooobue

Cpennsisi muHHS TPEyTonbHUKA./[ponopyuonanvisie ompesku, nodooue gueyp. Ilooobnvie mpe-
yeonvHuku. IIpusnaxu noooous.

N3mepeHus u BLIYMCIEHUS

Beanunnbl

[TonsTre o momanu miockoi Gurypsl u €€ cBoiicTBax. M3amepenue miomaneit. Equnuier nsme-
PEHHUS IO TH.

N3mepeHus u BLIYMCIEHUS

N3mepenue u BbluMcieHue rwiomaneid. Tpuronomerpuyeckue (pyHKIUU OCTPOTrO yria B MPsSMO-
YrOJIILHOM TpeyrojbHUKe. DOpMYIIb TUIOMIAN TPEYTrOJbHUKA, MapaluielorpaMMa U €ro YaCcTHBIX BHIOB.
CpaBHenue u Bolurcienue miomazeii. Teopema [ludaropa.

I'eomeTpuyeckue MOCTPOEHUS

enenue ompesxa 6 0aHHOM OMHOULEHUU.

HcTopusi MaTeMaTHKHU

THughazop u eco wikona. @anec, Apxumed. Ilnamon u Apucmomerns.

Acmponomus u ceomempus. Ymo u kax y3nanu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosinus om 3emnu oo Jlyner u Connya. Mzmepenue paccmosnus om 3emiu
0o Mapca.

Coaep:xkanue Kypca MaTeMaTHKH B 9 kiacce.

MHo:kecTBa U OTHOIIEHUSI MEKTY HUMH

MHOXEeCTBO, Xapakmepucmuueckoe C8OLUCME0 MHOMICeCmsed, dIEMEHT MHOXECTBa, nycmoe, Ko-
HeuHoe, beckoHeunoe mHodcecmso. IlogMHOKecTBO. OTHONIEHHE TPUHAUICKHOCTH, BKIFOYCHUS, PAaBEH-
CTBa. DJIEMEHTHI MHOKECTBA, CIIOCOOBI 3a/1aHUsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U ITIeMEHMO8
HOOMHONCECME C UCNONIb308AHUEM KPY208 Diiiepda.

Onepanuu HaJ1 MHOKECTBAMH

[lepeceuenne u 0O0bEIUHEHHUE MHOXECTB. Paznocmb MHOdMCECms, OONOJIHeHUe MHONHCeCm-
6a.Mumepnpemayus onepayuii HA0 MHOMCECMBAMU C NOMOWbIO KpY2os8 Jiiepa.

Boicka3biBaHUA

VICTUHHOCTD W JI0)KHOCTb BbICKa3bIBaHUs. CrodicHbie u npocmule gvickazvieanus. Onepayuu Hao
8bICKA3bIBAHUAMU C UCNONIb308AHUEM IOSUYECKUX C8A30K. U, UNU, He. YCI08Hble 8blCKA3bIGAHUS (UMNIU-
Kayuu,).

Auredpa

HepaBencrBa
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HepasenctBo ¢ mepemenHoit. Ctporue u HecTporue HepaBeHCTBA. OOacmv onpeoenenus Hepa-
geHcmea (001acmv OONYCMUMbBIX 3HAYEHUL NePEeMEHHO).

Pemienue muHEeMHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewienus. Peuienue Kk6aopamHulx HEepaGeHCmMs. UCHOIb30BAHUE
ceoticme u epaguka KeaopamuyHol QyHKyuY, Memoo UHMep8aios. 3anucy peuleHus KeaopamHo20 Hepa-
eeHcmaa.

Pewenue yenvix u 0pobHO-payuoHaNbHBIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

CucreMbl HEPaBEHCTB

CucrteMbl HEpABEHCTB C OJIHOM MEpeMEHHOM. Penienrne cucteM HEPaBEHCTB C OJTHOM NTEPEMEHHOM:
JUHEHHBIX, K6adpamHblx. V300paxeHne pemeHusl CUCTEMbl HEPaBEHCTB HA YUCIIOBOM MpsMOii. 3anuch
pelIeHus: CUCTEMbI HEPABEHCTB.

DOYyHKIUH

Tpaguru gynxyuii y = Ix ,y = Ux .

IMocnenoBaTeILHOCTH M IPOTPECCHH

UYucnoBas mocieaoBarenbHOCTh. [Ipumepbl 4HCIoBBIX MocienoBareabHocTel. beckoneunsie mo-
CJIeIOBATEILHOCTH. ApudMeTHIeCKas mporpeccust u e€ cBoicTBa. [ 'eomerpudeckas nporpeccus. Popmy-
na obwez2o uneHa u cymmsl N NEPEbIX UNEHO8 apupmemudeckou U 2eoMempuieckol npozpec-
cutl. Cxo0awascs 2eomempuiecKkas npospeccusl.

Penrenune TeKCcTOBLIX 33724

3agaun Ha Bce apupMeTHIECKHE TeHCTBUS

Pemennie TeKCTOBBIX 3a7au apumeTHueckuM crnocodom. Mcnons3oBanue TabmuI, cxeM, yepre-
JKeH, IPYTuX CPEeACTB MPEICTABICHUS JAHHBIX MPU PEIICHUN 3a/1a4u.

3agaum Ha IBUKEeHUE, PA00Ty M MOKYNKH

AHanu3 BO3MOXHBIX CUTyalluid B3aHMHOTO PACIOJIOKEHUSI OOBEKTOB MPHU UX JBUKCHHH, COOTHO-
HIeHUst 00bEMOB BBITIOHIEMBIX PabOT MPU COBMECTHOI paboTe.

3agaum HA YACTH, 10, NPOLEHTHI

Pemenue 3a1ay Ha HaXOXACHHUE YaCTH YKCIIA M YUCIIA IO €ro YacTH. Pelenne 3a1a4 Ha MPOLIEHTHI
u goau. [Ipumenenue nponopumii npy peleHny 3aaau.

Jlornyeckue 3agauu

Pemenue nornueckux 3agad. Peuierue 102Uuteckux 3a0ai ¢ NOMowbio epagos, mabauy.

OcHoBHbIE MeTO/IbI pellleHNsI TEKCTOBBIX 3a/1a4: apudmeTuyeckuit, anredpanyeckuit, mepedop
BapUaHTOB. [lepsuunvie npedcmasieHus 0 Opyeux Memooax peulenus 3a0a4 (ceomempuveckue u epagu-
yeckue Memoowl).

CTaTuCTHKA U TeOpHs BEPOSTHOCTE

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanoexu, oaxkmopuan yucia. Couemanus u yucio covemanuii. Pop-
myna yucna covemanui. Tpeyeonvnuk Ilackans. Onvimol ¢ 6OILUWUM YUCTOM PABHOBOZMONCHBIX IJIEMEH-
mapuvlx cobvimuil. Buluucnenue eéepossmnocmei 6 onelmax ¢ npumeHenuem KOMOUHAMOPHBIX (opmyIL.
Ucnvimanus Bepuynnu. Yenex u neyoaua. Bepoasmuocmu cobvimuii 6 cepuu ucnoimarnuti bepuynnu.

Cnyuaiinvle éenuqunsl

3naxomemeo co cayuaiuHbIMU 8ETUUUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CIYYAUHbIX GElU-
yun. Pacnpedenenue eepoamuocmeti. Mamemamuyeckoe oocuoanue. Ceolicmea mamemamuiecKko2o
odrcuoanus. Ilonamue o 3axone bonvuux yucen. Mzmepenue eeposmuocmei. Ilpumenenue 3akona 601b-
WYX yucen 8 COYyUoNO2UU, CMPAxo8anul, 8 30pagooxpaneHuu, obecneyeHuu 6e30nacHoCmuy HaceleHus 6
Upe3BbIYAUHBIX CUMY AYUSX.

HcTropust MaTeMaTUKHU

3aoaua Jleonapoo Iuzanckoeo (Qubonauuu) o kpoaukax, yucia Quoonauyu. 3adaua o waxmam-
Hotl 0ocke. CX00UMOCMb 2e0MempUYecKoll npocpeccuu

I'eomeTpus

MHOroyroJibHuKHu

OKpyXHOCTBb, KPyT
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Bnucannble 1 onMcaHHBIE OKPYKHOCTH JUISI TPEYTOJIBHUKOB, YemblpEXY20NbHUKOE, NPABUTLHBIX
MHO20Y20]IbHUKOG.

I'eomerpuueckne purypsl B mpocTpaHcTBe (00bEMHBIE TejIa)

MHnocoecpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOE C PA3HLIM NONOJICEHUEM U KOJUuYe-
cmeom epanel. IlepBUuHbIe MpeacTaBICHUS O MUpaMUe, Napajuienenumnesae, npusme, chepe, mape, -
JIMH]IpE, KOHYCE, UX AJIEMEHTAX U MPOCTEUIINX CBOWCTBAX.

OTHOmEeHust

B3aumHoe pacnoJio:keHue NPSIMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus M BBIYMCICHUS

Beanuunbi

[Ipencrasnenne 06 00bEMe U ero cBoiicTBax. M3mepenue o0béMa. EauHuIb H3MepeHnus 00bEMOB.

HN3mepeHus M BBIYMCICHUS

Tpueconomempuueckue ¢ynkyuu mynozo yeia. BelduclieHuEe 2JIEMEHTOB TPEYTrOJIbHUKOB C UCIIOJIb-
30BAHMEM TPUTOHOMETPUYECKUX COOTHOIICHHH. DPOpMyIIbl JJIMHBI OKPYKHOCTU W IUIOmaau kpyra. 7eo-
pema cunycos. Teopema KOCUHycos.

I'eomeTpnueckue npeodpa3oBaHus

IIpeoGpazoBanus

[Tonstue mpeobOpazoBanus. llpencraBienne 0 MeTanpeAMETHOM MOHITHH «IIPEOOpa3OBaHUE.
Ilooobue.

JIBMsKeHUs

OceBas ¥ LEHTpaJibHAsl CUMMETPUS, HOBOPOM U napaiieibHulil nepenoc. Komounayuu osuscenui
HA NJIOCKOCMU U UX CBOUCMEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BexkTopsl

[TonsTre BekTOpa, ACHCTBHS HAJ BEKTOPAMH, UCIIOJIL30BAaHUE BEKTOPOB B (QU3UKE, pA3L0JICEHUE
8eKmopa Ha cocmasisauue, CKausipHoe npou3geoeHue.

Koopaunarsi

OCHOBHbBIE TOHSATUS, KOOPOUHAMBL BEKMOPA, pAccmosaHue medxncoy moukamu. Koopounamol cepe-
Ounbl ompeska. Ypasnenus gueyp.

IIpumenenue sexmopog u KoopouHam 0 peuleHus: NPOCMetUxX 2eoMempuUecKux 3a0ay.

HcTopust MaTeMaTuKu

IIpumepol pasnuyHvlx cucmem KOOpOUHam.

Ilocmpoenue npasunvuvix MHo2oyeonrvhuxos. Tpuccekyusa yena. Keaopamypa kpyea. Yoeoenue
Kkyoa. Mcmopus uucna w. 3onomoe ceuenue.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUPQ.

3. TemaTuueckoe IJIAHUPOBAHHE ¢ YKAa3aHUEM KOJU1YECTBA YacoB,
OTBOJAMMBIX HA OCBOEHHE KAKI0H TEeMBbI.

MartemaTuka 5 kaace (175 yacoB)

No Ha3panue TeMbl KoanyectBo 4yacos
1. Jlvanm 9
2. HatypanbHble uncna 12
3. JleiicTBHs ¢ HaTypaJIbHBIMU YHCIaMH 21
4 Vcrionp30BaHKue CBOWCTB IEUCTBUM IIPU BBI- 10
YHCIICHUSX
S. MHOroyrojabHUKH 9
6. JlenuMocThb uncen 16
7. TpeyroJbHUKN U YETBIPEXYTOJIbHUKHU 10
8. Jpobu 19
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9. JleiicTBus ¢ npo0sMu 35
10. MHororpanHHuKH 11
11. Tabnuibl U AUarpaMmsl 9
12. [ToBTOpeHue 14
13. HTtoro 175

MaTtemaTuka 6 kKjaacc (175 yacon)

Ne Ha3BaHue TeMBbl KoauuecTBO 4acoB

1 Jpobu 1 nmpoLeHTsI 21

2 [IpsiMbIe Ha TNIOCKOCTH U B IPOCTPAHCTBE 7

3 JHecsatuunbie 1podu 10

4 JleficTBUSI C IECATUYHBIMU APOOSIMU 28

5 OKpYKHOCTB 9

6 OTHONIEHUS U TPOLEHTHI 18

7 Bripaxxenus, opMyIbl, ypaBHEHHS 16

8 Cummerpust 8

9 Llenbie yncia 14
10 PanmonansHbIe yncia 16
11 MHOroyrojapHUKM 1 MHOTOTPAHHUKHU 9
12 MpuoxectBa. KomOunaropuka 8
13 IToBTOpEHME M UTOTOBBI KOHTPOJIb 11

Hroro 175
Aareopa 7 kjacc.

Ne Ha3Banue TeMbl KoauuecTBO YacoB
1 Ywucaa 3
2 PamnonansHEIE Uncia 4
3 UppanmonanpHele yncina. JleicTBUTENbHbIE 9

qyucIa.

4 UucnoBble U OYKBEHHbIE BBIPAXKEHUS 8

(OnHOUIIEHBI)
5 [enble Beipaxkenus (Muorouiensl). @opmyisl 34
COKPAIIEHHOTO YMHOXECHUS

6 JpoOHo-pannoHagbHBIE BRIPAKECHUS 17

7 CTemneHb ¢ IeIbIM IM0Ka3aTelIeM 5

8 PaBenctBa. YpaBHeHHS 7

JInHeHOEe ypaBHEHUE U €T0 KOPHH.

9 CucreMbl ypaBHEHUH 10
10 CraTucTuka 3
11 IToBTOpEHME 5

Hroro: 105
I'eomeTpus 7 Kjaacc.

Ne Ha3sBaHnue TeMBbI KoanuecTBO 4acos

1 HavanbHble reoMeTpuyueckue CBEICHUSA . 10
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2 TpeyroJbHUKH. 17
3 [TapanienbHble IpsIMBIE. 13
4 COOTHOIIICHHUsSI MEXIYy CTOPOHAMH W yriaMu 20
TPEYTOIbHHKA.
5 IToBTOpEHME. 10
Uroro: 70
Auredpa 8 kJacc.

No HaszBanue Tembl KonnuectBo yacoB

1 [ToBTOpEHHE. 2

2 [pocreiimue ¢pynkuuu. KBagpaTaeie KOpHU. 30

OyHKIIMU U Tpaduku 11
OyHKIMYU Y=X, y:XZ, yZ%. 7
KBaapatHbie KOpHH 12
3 KBanpatHble 1 paniuoHaabHbIe ypaBHEHUS 29
KBanpatHble ypaBHEHHS 16
PanmonansHbie ypaBHEHMs 13
4 Jlunelinas, kBaapaTUuHas U JPOOHO-ITMHEHHAS 21
byHKIUN
Jluneitnas pynkuus 7
KBanpatuunas ¢pyHkIus 7
JpobHo-nuneiHas GyHKIUS 7
5 CucreMbl palliOHaIbHBIX YPABHEHUM 17
CucreMbl palliOHATIBHBIX YPABHCHHM 8
['padmyeckuii cmocod pelieHus: CUCTEM ypaB- 9
HEHUI
6 CrarucTryecKkue UCccie10BaHus 6
Craructuka 1
Crnyuaitnbie cCOOBITUS 5
7 IToBTOpEeHUE 1
Hroro 105
I'eomeTpus 8 kaacc.

Ne Ha3Banue Tembl KosaunyecTBo 4acos
1 [ToBTOpEHME. 1
2 YeThlpexyroJbHUKH. 14

MHOroyrojabHHUKH. 2
[Tapannenorpamm u Tpanenus 6
[TpssMoyTONBHUK, pOMO, KBagpaT 6

4 ITromans. 14

[Tnomaas MHOTOYTONIBHUKA. 2
[Tnomanu mapamieorpaMma, TpeyroabHHKa U 7
Tparnenuu.

Teopema ITudaropa. 4
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5 [TogoGHBIE TPEYTOTHLHUKH. 20
Omnpeznenenne NoJOOHBIX TPEYTOIHLHUKOB. 2
[Tpu3Haku mogo0ust TPEYTOJLHUKOB. 6

[Tpumenenne nogo00Ms K JOKa3aTeIbCTBY TEO- 6
PEM U pEIlIeHUIO 3a]1ay.

CoOTHOIIEHUS MEXKIY CTOPOHAMHU U YTIIaMH 6
PSIMOYTOJIBHOTO TPEYTOJIbHUKA.

6 OKpY>XHOCTb. 15
KacarenbHast K OKpY>KHOCTH. 3
LleHTpanbHbIe ¥ BIUCAHHBIEC YTJIBI. 4
YeTblpe 3aMeyaTenbHble TOUKH TPEYroJIbHUKA. 3
Brincannas u onucanHasi OKpyKHOCTH. 8

7 IToBTOpEeHME 6

Auredpa 9 kaacc

Ne Ha3sBanue Tembl KosmmuecTBo yacos

1. MHokecTBa 1 OTHOLIEHUS MeXay HuMU. Orie- 4
panmu HaJl MHOXKECTBaMHU.

2. JlunHeiiHble HEpAaBEHCTBA C OJHUM HEU3BECT- 9
HBIM

3. HepaBeHcTBa BTOpO# CTENIEHU C OJJHUM HEU3- 11
BECTHBIM

4. PannoHnanbHbIE HEPABEHCTBA 11

5. Kopensb crenenu i 19

6. UwucoBsIe IOCIIEA0BATEIBHOCTH. ApUpMETH- 11
YyecKasi MPorpeccus

7. I'eomeTpuueckas nporpeccus. [Ipubnmxenus 10
qucel

8. CTaTucTHKa U TEOPHsI BEPOSITHOCTEHN 11

9. Pelenne TeKCTOBBIX 3a7a4 5

10. IToBTOpEHME 11

11. Uroro 102

I'eomerpus 9 kiaacc

Ne HasBanne TeMbl KosmnuecTBo yacos

1. BekTops! 12

2. MeTo1 KOOpAMHAT 10

3. CooTHoOIIEHHE MEXy CTOPOHAMU U YIIIaMu 14
TPEYroJbHUKA

4. JnHa OKpY»KHOCTH M ITOIAJIb Kpyra 12

5. JBrokeHus 9

6. ['eomeTrpuueckue QuUrypsl B MPOCTPAHCTBE 5
(0ObEMHBIE TeNa)

7. [ToBTOpEeHME 6

8. Hroro 68

29



30



- Hpotunypesaio, nponysMeposinio.,
CKperieHo neuatelo  /#  aneta

T Okl Ofp,
OF v g

2



