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IHosicHuTe/IbHAA 3alIHCKAa
Pabo9as nporpamma 1o yaeOHoMY npeameTy «MaTeMaTHKa» 1Ig 5-9 K1accoB
00meoOpa3zoBaTeIbHOIT IIKOJIEI pa3padoTaHa Ha OCHOBE CIIEIYFOIINX JOKYMEHTOB:

¢ 3akoH Poccuiickoit @epeparnin No 273 ot 29.12.2012. «O6 obpa3zoanuu B Poccuitckoit
Denepanny,;

¢ mpukaz3 MOuH PO Ne 1897 ot 17.12.2010. «O6 yTBep:KIeHHH 1 BBe[eHuUe B JeiictBie @TOC
O00»;

e yctaB MbOY «ECOIIl»;

e oOpazoBatenbHadg nporpamma OOO MBOY «ECOII»;

e ABTOpCcKasg mporpamma, paspadortannag A.I'. Mep3sisikoMm, B.b. [Tonorckim, M.C. SAxupom,
J.A. HomnpoBcknm Martematnka: mporpaMmsl 5-11 knacest / [A.I'. Mep3msk B.b. ITomoH ckuii,
M.C. SIkup u xp.]. — M.: Bertana-I'pad, 2014.

B MBOVY «ECOIIl» maTemaTnKa u3y4aercs Kak npeaMmet «MatemaTtuka». B 5 — 6 Ki1accax
npeamer «MaTeMaTHKay, B 7-9 Kinaccax: «MaTeMaTkay 1o yuebHukam Aumrebpa u 'eomerpus Ha
0a30BOM YpOBHE.

Ileau ooyuenus.

OnHOI M3 OCHOBHBIX IeNeil M3yJeHHs MaTeMaTHKH SBIISETCS Pa3BUTHE MBIIUIEHHS, TIpeikKIIe
Bcero (popmupoBanne abcTpaKTHOro MbIIUIEHHS. B mporecce m3ydeHHS MaTeMaTHKH (GoOpMHpYeTcs
JIOTHYECKOe M aJTOpPUTMHYECKOe MBIIUIeHHE, a TakkKe TaKHe KadecTBa MBIIUIEHHS, KaK CHIa H
TrHOKOCTh, KOHCTPYKTHBHOCTP M KPHTHYHOCTH. /{18 ajamramuu B COBpeMEHHOM HH()OpMallHOHHOM
obmecTBe BakHBIM (AaKTOpOM sBiseTcs (OPMHPOBAHHE MAaTEeMATHYECKOTO CTHJISL MBIIIICHHS,
BKTIOYAIOIIET0 B ce0s MHAYKIHIO M JeIYKIHI0, 0000ImeHHe H KOHKPETH3alHIo, aHaIH3 H CHHTE3,
KIacCH(HKAIMIO I CHCTEMaTH3aII0, a0CTparHpoBaHNe H aHATOT HIO.

3aoauu ooyuernus

v' npuoOpeTeHHe MaTeMaTHIeCKIX 3HAHUII H YMEHHUIT,

v"  OBJajieHHe 0000IIEHHBIMH CIIOCO0AMH MBICTIHTEIbHOI, TBOPUECKOI A€ TeIbHOCTH,;

v/ OCBOEHHE KOMIETeHIHil (yueOHO-IIO3HABATEBHON, KOMMYHHKATHBHOM, pedIeKCHBHOIL,
JITYHOCTHOTO CAMOpPa3BUTHS, HH(OPMAIIOHHO -TEXHOJIOT HUeCK oI, [IeHHOCTHO-CMBICIIOBOI ).

JIuynocmrvie, memanpeomemHsie U NPEOMENHole Pe3y/ibi am vl
0CB0EHUA COOEPHCAHUA KypCa.

I3ydeHne MaTeMaTHKH 1O JAHHOH IporpaMMe CHOCOOCTBYeT (OPMHPOBAHHIO Y YUYAIIHXCS
JAIHOCTHBIX, MeTampeAMeTHBIX M MNpPeIMeTHBIX Ppe3yabTaToB OOyIeHHS, COOTBETCTBYIOIIMX
TpeboBaHNSAM (emepaIbHOrO TOCYIapcTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTO OOIIEro
o0pazoBaHus.

JIM4HOCTHBIE pe3y/1bTaThl:

1) BocnMTaHHE POCCHIICKOH T'paiJIaHCKOIl HJIEHTHYHOCTH: NMAaTPHOTH3MA, yBaxkeHHS K OTedecTBy,
OCO3HAHHUS BKJIaJfa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MHPOBOIl HAYKH;

2) OTBeTCTBEHHOe OTHONIeHHe K yIeHHIO0, TOTOBHOCTh H CIIOCOOHOCTh 00ydJaIOIIIXCS K CAMOPa3BUTHIO
U caMo00pa30BaHIIO HAa OCHOBE MOTHBAIIHH K 00Y1I€HHIO U TIO3HAHIIO;

3) oco3HaHHBIII BBHIOOP M IOCTPOEHUE JajbHelleil MHIUBHIYalIbHOI TpaeKTopuu oOpa3oBaHUS Ha
0a3e OpHEHTHPOBKU B Mupe mpodeccuil n mpodecCHOHATbHBIX IIPEOYTEHUIT ¢ YIETOM YCTOIYNBBIX
M03HABATEIbHBIX HHTEPECOB, a TaK/Ke Ha OCHOBE (DOPMIPOBAHHS YBaKHTEJIBHOTO OTHONICHHUS K TPYIY,
Pa3BUTHE OIIbITA YIACTHS B COIHAIBHO 3HAYMMOM TPYIE;

4) yMeHHe KOHTPOJIIIPOBATh MIPOIIecC H pe3yIbTaT yaeOHOil I MaTeMaTIIeCcKOll e TeIbHOCTH,;

5) KpUTHYHOCTH MBINIUICHNS, MHUIIHATHBA, HAXOIYHBOCTh, AKTHBHOCTD HPH PelIeHHN Ma TeMaTHIeCKHX
3aj1ay.

MeTtanpeaMeTHbIe pe3y.dbTaThI:

1) ymeHHe caMOCTOATEIBHO OMPEAEIATh eI CBOEro 00ydeHHs, CTaBHTh H GOopMyIHpoOBaTh AT ceds
HOBBIE 3a/1a9H B ya&0e, pa3BHBaTh MOTHBEI H HHTEPECH! CBOeil II03HaBaTeIbHOIT IeSTeIbHOCTH,;

2) yMeHHe COOTHOCHTH CBOH JIECTBHS C ILIAHHPYEMBIMH pe3yJIbTATAMH, OCYIIECTBISTh KOHTPOJIb
CBOeIll J1eATe/IbHOCTH B IIPOIecce JOCTIDKEHHS pe3y/iIbTaTa, OIpelesiTh CIocoObl JelicTBHIl B paMKax



IpeJUIOKEHHBIX YCIOBHiII H TpeOOBaHHIl, KOPPEeKTHPOBATh CBOH JEHCTBHA B COOTBETCTBHH C H3-
MEHSIOIIelics CHTYallHelt;

3) YMeHHE OINpelelaTh IIOHATHSA, CO3JaBaTh O0OOIIEHHA, YCTAHABINBATh AHAJIOIHH,
KIacCH(HIIIPOBATh, CAMOCTOSTEIbHO BEIOHNPAaTh OCHOBAHMS M KPHTEPHH JI/IS KIacCH(HKAIIIH;

4) yMeHHe YCTaHaBIHBAaTh HPHYHHHO-CIEICTBEHHbIE CBS3H, CTPOHTH JIOTHYECKOE paccCyiKIeHIe,
YMO3aKJIIOUeHHE (HHIYKTHBHOE, JA€IYKTHBHOE H I10 aHAJIOT'HH ) H JIeJIaTh BBIBOJBI;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIOIb30BaHHA HH(OpPMaIlHOHHO-KOMMYHHKAIIHOHHBIX
TeXHOJIOTHIL;

6) mepBOHAYAIBHEIE IIPECTABICHISA 00 HISAX H 0 MeToJaX MaTeMaTHKH Kak 00 YHHBepCaTbHOM S3bIK e
HAayKH U TEXHHKH, O CPeJICTBE MOJIEIIPOBAaHNS SBISHHUIT I IIPOIIECCOB;

7) yMeHHe BHIEeTh MaTEeMaTHUECKYI0 3ajadyy B KOHTeKcTe HpoOiIeMHOil CHTyalluH B JPYTHX
IUCIUILTHHAX, B OKPY:KaoIeil KIU3HH,

8)yMeéHHE HaxOJHTh B pa3JMYHBIX MHCTOYHHKAX WHGOPMAIHIO, HEOOXOMUMYI [I/I1 pEHIeHUS
MaTeMaTHIeCKHX 3ajad, H IpeACTaBIATh €€ B MOHATHON (opMme, IPHHAMATH pellleHHe B YCIOBHSIX
HETIOJTHOM HJTH H30BITOYHOI, TOYHOM HJIH BEPOSTHOCTHON HH(OpPMAIIIH;

9) ymeHIle TTIOHHMATh H HCIOIB30BaTh MaTeMaTHYEeCKHE CPEICTBAa HATJITHOCTH (rpadHKN, TaOJHIThI,
CXE€MBI U JIp.) JUIS IJUTFOCTPAI[HH, HHTePIPeTAIlHH, apryMeHTa i ;

10) ymeH1 e BBIJIBUTaTh THITOTE3bI IIPH PEIIeHHH 3a/1a4H, [IOHUMaTh Heo0 X0 JHMOCTb X IPOBEPKHU;

11) moHmMaHHE CYIMHOCTH aJrOPUTMHYECKHX IPEIIICAaHNI H YMEHHE JIefICTBOBATh B COOTBETCTBHH C
[IPEJI0KEHHBIE aJITOPHTMOM.

IIpeaMeTHBIE pe3yabTaThI:

MarteMaTHKa:
1) OCO3HaHHE 3HaYEHH S MaTeMaTHKH JIJIL IIOBCEIH €BHOMH KH3HH YeI0BeKa;
2) IpejcTaBJIeHHe 0 MaTeMaTHYeCKO HayKe Kak c(epe MaTeMaTH4ecKoil JAeSTeIbHOCTH, 00 3Tanax

€€ Pa3BHTHA, O €€ 3HAYHMOCTH JJIS pa3BUTHA IHBUIH3AIIHI;
3) pa3BHTHE YMEHHI padoTaTh C YI€0HBIM MaTeMaTHYeCKHM TeKCTOM (aHaJIHM3HpOBaTh, H3BJIEKATh
HeoOXOMMYI0 HH(OPMAITII0), TOYHO H TPaMOTHO BBIPAKATh CBOH MBICIH C TIpHMeHeHHeM
MaTeMATHYeCKOil TePMHHOJIOTHH M  CHMBOJIMKH, IIPOBOAHTh KIACCH(HKAIMK, JIOTHYECKHE
000CHOBaHHSA;

4) BJIaJIeHHe 0a30BbIM MOHATHITHBIM amllapaToOM II0 OCHOBHBIM pa3ziejiaM COIepiKaHHs,

S) NpaKTHYeCKH 3HAYMMble MaTeMaTHYeCKHEe YMEHHS H HaBBIKH, HX IIPHMEHEHHE K PEIIeHHIO
MaTeMaTHYeCKHX H HeMaTeMaTHIeCKHX 3a/1a4, IpeAroIaramnee yMeHHs:

. BBIIIOJIHATh BBIYUCIIEHHS C HATypaJIbHBIMH 4YHCIAMH, OOBIKHOBEHHBIMH H JIECATHYHBIMH
JIpo0SMH, MTOJIOKUTE€IBHBIMA H OTPHIIATEIbHBIMHI YHCIAMH;

o pelaTh TEKCTOBBIE 3a/1a4l apH(MeTHIECKHM CIIOCOOOM H C IOMOIIBIO COCTABIEHUS U PEeIIeHHUS
YpaBHEHIIT;

. n300paxats GUTYPHI Ha TTOCKOCTH;

e HCII0JIb30BaTh I'€OMEeTPHYECKHIT S3bIK J1JIs1 OIHCAHHS IIPeJIMETOB OKPYKAIOIIero MUpa;

. H3MePATh JUIHHBI OTPe3KOB, BEIMTHHEI YITIOB, BEIYUCIIATH IUTOMAIH H 00beMbl (QHIyp;

* pacmo3HaBaTh H H300paXKaTh paBHEIE H CHMMeETPHYHEIE (PHTYPHI;

L ]

I[MPOBOJHTh HECIOMKHBIC ITPAKTHIECCKIIE BBIMIHCICHHA C IMPOIEHTaMI, HCIIOIB30BaTh IMPHKHIAKY H
OIICHKY, BBIINOJJIHATE Heo0XO0IIIMbIe H3M CpEHILA

o HCII0JIb30BaTh OYKBEHHYIO CHMBOJIHKY JJI4 3alIUCH OOIIMX YTBEPAKICHUH, (POpMYII, BRIpaKEHHII,
YpaBHEHHII;

o CTPOHTh Ha KOOPJIHHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, OIpelessTh
KOOP/IHHATHI TOUEK;

o YHTaTh U HUCIOJIb30BaTh HH(OPMAIIHIO, IPEICTaBIEHHYIO B BHJE TaOJMIIbl, JHArpaMMbl
(cTobuaroil MM KPYroBoii), B rpaduaeckoM BHIIE;

® pelaTh MpocTeiiimie KOMOMHATOpHBIE 3a1a4l IepeOopoM BO3MOKHBIX BapHaHTOB.

Anrebpa:

1) oco3HaHHe 3HaYeHHS MaTeMaTUKH JIIS [IOBCeIHEBHOI K I3HH YeJIoBeKa;
2) mpeAcTaBlIeHHE 0 MaTeMATHUSCKOH HayKe Kak cdepe MaTeMaTHIeCKOH JeATeIbHOCTH, 00 3Tamax eé
Pa3BUTHA, O ©€ 3HATHMOCTH JJIA Pa3BHTHS IHBIUIH3ALIIH;



3) pasBuTHe yMeHHii paboraTh ¢ y4eOHBIM MaTeMaTHYECKHM TEKCTOM (aHaJM3HPOBAaTh, H3BJIEKATh
He00X0IMMYH0 HH(OPMAITHIO), TOYHO U TPAMOTHO BBIPaKaTh CBOH MBICIH

C OpHMEHEHHEM MaTeMaTHYecKOil TEPMHHOJIOTHH H CHMBOJHKH, IIPOBOAHTh KiIacCH(HKAIIHH,
JoTHYecKHe 000CHOBAHHS;

4) BraneHne 6a30BBIM MOHATHITHBIM aIIlIapaToM 10 OCHOBHEIM pasjiesiaM COJIep/KaHIs;

5) cucreMaTH4eCKHe 3HaHHS 0 (YHKIHAX H HX CBOICTBAX;

6) TIpakTHYeCKH 3HAYHMble MaTeMaTHYECKHE YMEHHS H HaBBIKH, HX MPHMEHEHHE K PELICHHIO
MaTeMaTHYeCKUX H HeMaTeMaTHIecKNX 3a/1a4, peInoiaramnee yMeHus:

* BBIIIOJHATH BEMUHCICHHS C IS CTBHTeILHBIMH I CIIaMIL;

* pemarth ypaBHEHIS, HepaBEHCTBA, CHCTEMBI YpaBHEHMIT I HEPaBeHCTB;

*  pemiaTh TEKCTOBBIE 3aJaull apH(pMeTHIeCKHM CIIOCOOOM C ITOMOIIBI0 COCTABIEHHS H pPeIeHHs
ypaBHEHIMIL, CHCTEM YpaBHEHHIT U HEPABEHCTB;

*  HCIOJb30BaTh aareOpamyuecKuil A3bIK U OMHCAHHSA IPEeIMETOB OKPY/KAKIIEro MHpa M CO31aHHSA
COOTBETCTBYHOIINX MaTeMaTHde CKUX MOJIeIei;

*IIPOBOANTE TPAKTHIECKHE pacUEThl: BBIUHCIEHHS C MPOIEHTAMH, BBIMICIEHHS C YHCIOBBIMH
[OC/IeI0BATENbHOCTAMH, BBHIYHCICHHA CTATHCTHYECKHX XapaKTepH CTHK, BBITOJIHEHHE MPHOMMKEHHBIX
BBIUHCIIEHMI;

* BBIIOJHATE TOXKJ/IECTBEHHBIE IPeodpa3oBaHNs PaIlOHAIbHBIX BBIPAKEHHIT,

* BBIOJHATE ONIE€PAIIUH HAJl MHOKECTBAMH;

* HCCIIe0BaTh (DYHKIIMH U CTPOHTH HX I'pa(hHKH;

* UHUTaTh U HCIO0JB30BaTh HHPOPMAINIIO, IIpeICTaBIEeHHYIO B BIjle TaOIHITEI, JHarpaMMbl (CToI049aTOIl
IUTH KPYTOBOIT);

* pelath mpocTeiinme KOMOHHATOPHbIE 3a/1a4H.

I'eomeTpus:

1) oco3HaHHe 3HAYEHUS T€OMETPHH JIJIS TOBCETHEBHOI JKI3HH Y€TOBEKA;

2) mpeJcTaBIeHHE O TeOMETPHH Kak cpepe MaTeMaTHIECKOIl JesSTeIbHOCTH, 00 3Tanax eé pa3BUTHS, O
€€ 3HaYNMOCTH JUIS Pa3sBUTHS [IUBIUIN3AIHH;

3) pa3BuTHE YMEHHiI paOoTaTh ¢ y4eOHBIM MaTeMaTHYeCKHM TEKCTOM (aHalM3HpOBaTh, H3BIIEKATh
HeoOXOMUMY0 HH(pOPMAIlHI0), TOYHO M TPAMOTHO BBIpaKaTh CBOH MBICIH C IIpUMeHEHHEM
MaTeMaTHIeCKOIl TEPMIHOIOTHH M CHMBOJIIKH, IPOBOJNTH KJIAaCCH(HKAIMNN, JOTHIECKHe 000CHOBa-
HILS;

4) BrnajeHne 6a30BBIM MOHATHITHBIM AIlIAPaTOM 110 OCHOBHBIM Pa3jieliaM COJIeprKaHMus;

5) cucreMaTHyecKHe 3HaHUA 0 QUIypax H HX CBOIICTBAX;

6) MpaKTHIEeCKH 3HAYHMble TeOMETPHYECKHe YMEHHS U HaBBIKH, YMEHHE IPHMEHSITh HX K PelIeHHI0
reOMeTPHYECKHX H HeTeOMeTPHYECKHX 3aj1a4, a HIMEHHO:

» 1300paxkarh QUIYPHI Ha INIOCKOCTH;

* HCIIONB30BAaTh I'€OMETPHIECKHII A3BIK JJI OIHCAHMS IIPEIMETOB OKPYsKa IOIIEro MHpa;

* H3MEPSTh JUTHHBI OTPE3KOB, BEIHINHBI YIJI0B, BHIMHC/IATH IUIOMA M GUTYp;

* paclo3HaBaTh H H300pakaTh paBHbIE, CHMMETPHYHEIE H II0{00HbIE (UIYPHI;

* BBIIOJHATE IIOCTPOEHHS reOMeTPUIECKHX (DHTYP ¢ MOMOIIBEO IIHPKY/IS 1 JHHEHKH;

* YUTaTh U HCIOIH30BAaTh MH(GOPMAIINIO, TPEICTABIEHHYIO Ha UepTekax, CXeMax;

* TPOBOJAUTH IIPAKTHIECKHE PacUEThl.

H3meneHUs, 6HeCEHHbIE 6 AGMOPCKYI0 NPOZPAMMY U UX 000CHO6AHIE.

Bceero mo aBTOpcKoOil mporpamMme KOJIMYECTBO YacoB IO TpenMeTy «MaTeMaTuka» IpH
[IPOAOJDKUTEIBHOCTH Y4€0HOr 0 rojia B 5-9 Kiraccax 35 HellelIb COCTaBIISET:
— IIpH 5 9ac B HeJleMO:
5 — 6 kiaccel 175 vacoB 3a rof, 7 — 9 kiaccs! 175 gacoB: 105 gacoB — anredpa, 70 4acoB — reoMeTpus.
Bceero 3a naTe et 875 gacos.
— IIpH 6 9ac B HEIEMIO
5 — 6 xiaccel 210 4acos 3a rox, 7 — 9 xnaccsl 210 yacos: anrebpa — 140 gacos, reomerpust — 70 4acos
3a rod. Bcero 3a mate et 1050 gacoB.



B cBs3u ¢ Tem, 4TO B 5-9 Kiaccax MpoJO/DKHTEIbHOCTh YIeOHOro rojia cocraBiisieT 34 Hellelu,
KOJIMUECTBO 4aCOB B I0Jl OyI€T COCTABIIATH:
— IIpH 5 4ac B HEJEII0:
5 — 6 xnaccer 170 gacoB 3a rox, 7 — 9 kiaccer 170 gacoB: 102 waca — airebpa, 68 9acoB — reoMeTpHs.
Bcero 3a nath jeT 850 qacos.

B 5 —9 wnaccax npexycMOTPEHO clIeyIolee KOJIHYeCTBO IPOBEPOIHBIX pador:
5 xiace — 11 KoHTponbHBIX pador (10 aBTopcKuX 1 1 BXO/IHas),
6 x1ace — 13 KOHTpoIBHBIX pador (12 aBTOopcKknX 1 1 BXoaHas),
7 knacc — 14 KOHTpOJBHBIX padoT (8 mo anrebpe, 5 Mo reoMeTpPHH aBTOPCKUX H 1 BXO/IHas (BK/IIOYEHa B
JUCIUIITHHY «Anrebpay)) (3 mo axredpe u 1 1mo reoMeTpun),
8 xiace — 15 koHTpONBHBIX paboT (7 1o anredpe, 7 110 reoMeTPHH aBTOPCKUX U 1 BXOJHAs (BK/IOYEHA B
JUCIHILTHHY «Aire0Opa»)) (4 mo airedpe u 1 1Mo reoMeTpun),
9 K1acc — 13 KOHTpOIBHBIX paboT (6 mo anredpe, 6 MO reoMeTPHH aBTOPCKUX H | BXOAHas (BKIKYEHA B
JTHCIHILTHHY «Anrebpar»)).

C mexpl0 OpraHu3ailiu KOHTposisd YpoBHS cdopMmupoBaHHOCTH 3VYH Kypca MaTeMaTHKH
BBEJICHBI 3-4acOBOIl pa3jiell MOBTOpPEHHA Kypca MaTeMaTHKH 1-4 KjiaccoB B 5 Kiacce H 3-4acOBOH
pasjzien MOBTOPEeHHS Kypca MaTeMaTHKH 5 Kilacca B 6 Klacce 3a CUeT YacOB HTOIOBOTO MOBTOPEHHA H
CHCTEMaTH3alUH Yy49e0HOro MaTepHala, B I3TOT pasJel] BKIOYeHa BXOIHAS aJIMHHHCTpaTHBHAS
KOHTposbHas paGota. C IeNpl0 OpraHH3alliH KOHTPOIS YpoBHS cdopmupoBaHHocTH 3VH Kypca
MaTeMaTHKH S5-6 KidaccoB B pasjen «JlMHeliHoe ypaBHEHHE C OJHONH IlepeMeHHOI» (JIHCHHUIUIITHA
«Amrebpa») nobaBieH | 4yac Ha IpoOBeJeHHE BXOJHOIN KOHTPOIBHOII paOOThI, B3ATHII M3 pasjielia
«[ToBTOpeHHe u cHucTeMaTH3alMd y4eOHOTO MaTepHana». C Ielbl0 OpraHu3alull IOBTOPEHUS U
KOHTpoIA ypoBHA copmupoBanHocTH 3YH Kkypca Matematnkn 7, 8 KIaccoB B TeMaTHUYECKOE
[UTAHHPOBAaHHE [ICHMIUTHBI «AJreOpa» Kakloro roxa oOydeHHS g00aBieH pasaen «BeooHoe
nosemopenue» 3 uaca (IpH H3YUeHHH JHCIHIUTHHBI «Asredbpa» 3 waca B Hejemo) H 4 waca (mpH
H3YY9E€HHUH JIHCIUILIHHBI «Anredpa» 4 daca B Hejemo). Yachs! 11 «BoJHOrO MOBTOPEHHA» B3STHI H3
pasaena «Ilosropenue». Paznen « BBojgHOe MOBTOPEHHEY BKIIHOYAET BXOOHYI0 KOHMPOIbHYI0 padomy.
C menblo OpraHu3aliiy IOBTOPEeHUS Kypca reoMeTpuH 7, 8 KJlaccoB B TeMaTHYecKoe IIaHHpoBaHue § 1
9 xiIaccoB J00aBlIeH pa3jaeln «Beéoodnoe noemoperue», B 8 Kiacce - 1 gac, B 9 kmacce — 2 gaca. Yachr
Uit «BBOHOrO MOBTOpPEeHHS» B3ATHI H3 pasgena «lloBropenne». B cBA3: c TeM, 4TO B 5-9 Kiaccax
PO ODKUTEIBHOCTh yueOHOro roja cocraBisieT 34 Hezemn, cokpamieH pasnen «[IoBTopenmne u
cucTeMatH3anus yaeOHOro Matepuaina» B 5, 6 Kiaccax Ha 5 wacoB (Ipu 5 yac B Hejlenro) u Ha 6 4acoB
(mpm 6 4Wac B Hejemo), B 7 — 9 Kirlaccax B JHCHHIUTHHE «AireOpa» Ha 3 d9aca (IIpH H3Y4YEHHH
IHCITUIUINHBI « AsreOpay 3 4aca B Hellemo) H Ha 4 gaca (IIpH H3y49eHHH JHCIHILIHHBI « AireOpa» 4 gaca
B HeJIem0 ); B AUCHHIUIHNHE «[ eomMeTpHsa» Ha 2 Jaca.

Yueono - memoouueckuit komnjiexm:

1. MaremaTuka: 5 Kiracc: ya4eOHUK JUIS ydamuxcs ooieodpa3oBaTelbHbIX yapexienuii / A.T.
Mep3smak, B.b. Iononckuit, M.C. Axup. — M.: Bertana-I'pad, 2019.

2. MaremMaTuka: 5 K1acc: IMIaKTHIECKHE MaTepHaJIbl: TOCoOHe I yJalnxcs
obmeobpazopaTe TbHBIX yupexaermii / A.I'. Mepsnsk, B.B. I[Tononcknit, M.C. Sxip. — M.:
Benrana-I'pad, 2019.

3. Marematuka: 5 Ki1acc: metoauueckoe rmocodue / E.B. bynko, A.I'. Mep3snsk, B.b. ITonoHcKu ii,
M.C. Axup. — M.: Benrana-I'pag, 2014.

4. Matematnka: 6 K1acce: y9eOHHK VIS yIaHXcs 00Imeo0pa3oBaTeIbHBIX opranm3anmii / A.I'.
Mep3mak, B.B. ITomonckuit, M.C. Axup. — M.: BerTana-I'pad, 2019.

5. MaremaTuka: 6 Kjacc: JUIaKTHIeCKIIe MaTepHAaJIbl: TocoOne JIUIS YJaIxcst
obmeobpa3oBaTebHbIX opranu3arii / A.I'. Mepsisk, B.B. ITononckmii, M.C. Sxkup. — M.:
Benrana-I'pad, 2014.

6. Aurebpa: 7 kiacc: yueOHHK UL yJalumxcs o0nieod pa3oBaTe/bHbIX OpraHH3aIuii /
A.T.Mep3mak, B.B.ITomorckuii, M.C Sxup. — M.: Berrana-I'pad, 2013.

7. AsreOpa: 7 Knacc: QIIaKTHYECKHe MaTepHalsl: IIoco0ne JUId yIalmuxcs 00Imeo0 pa3oBaTeIbHBIX
opranm3ammii / A.I'.Mep3amsik, B.B.ITononckuii, M.C . Sxup. — M.: Benrana-I'pad, 2015.



8. AmmreOpa: 7 Knacc: meromdeckoe nmocooue / E.B.bymko, A.I'.Mep3msik, B.B.ITonoHckmii,
M.C.Sxup. — M.: Bertana-I'pag, 2015

9. Aurebpa: 8 Kiacc: y9eOHHK I yJaImumxcs 001eo0 pa3oBaTeIbHBIX OpraHH3aIliii /

A.T Mep3mak, B.B.ITomorckuii, M.C Axup. — M.: Benrana-I'pad, 2013.

10. AnreGpa: 8 Kiacc: qIIaKTHIecKHe MaTepuaisl: Ioco0ue IS yJalmxcs 00 meo0pa3oBaTebHBIX
opranmsarmii / A.I'.Mep3:ik, B.b.ITononckuii, M.C.SIkup. — M.: Benrana-I'pad, 2015.

11. AireGpa: 8 knace: Mmerommdeckoe nocodue / E.B.bymnko, A.I'.Mep3mik, B.B.ITonoHckmii,
M.C Sxup. — M.: Bertana-I pag, 2014.

12. Anrebpa: 9 Ki1acce: yaeOHHK JIIS yJalmxcs o0meo0 pa3oBaTeIbHBIX OpraHu3aIimii /
A.T.Mep3mak, B.b.ITomonckuii, M.C . Skup. — M.: Benrana-I'pad,2016.

13. AnreGpa: 9 Kiacc: qiIakTHIecKie MaTepuaibl: IToco0ue i yJanmxcs 001eo0pa3oBaTebHBIX
opranusanuii / A.I'.Mep3msik, B.b.ITononckuit, E.M.Pabunosnu, M.C.Akup. — M.: BeHrana-
I'pad, 2017.

14. Anre6pa: 9 knacc: Metomrueckoe mocodue / E.B.bymko, A.I'.Mep3ak, B.B.ITonoHCcKHiT,
M.C Sxnp. — M.: Bentana-I'pag, 2015.

15. T'eomerpus: 7 Kiacc: yaeOHHK JUIS ydanuxcs o0neo0pa3o—BaTeIbHBIX opranmsammii / AT
Mep3msk, B.B. ITonorckuit, M.C. Skup. — M.: Bentana-I'pad, 2012.

16. T'eomerpus: 7 Kiacc: JHIAKTHISCKH e MaTepHAIBL: TOCOOH e JIJIST  yHaliXxcst
obmeoOpa3oBateapHBIX opranmsammii / AI'. Mepsmak, B.b. Ilomomckmii, E.M.
Pa6mroBn4, M.C. SIkup. — M.: BenTana-I'pa¢, 2013.

17. Teomerpus: 7 kinacc: MeTomdeckoe nocooue / E.B. Bytko, A.I'. Mep3sk, B.B. ITosnoH cxii,
M.C. Axup. — M.: Benrana-I'pag, 2013.

18. I'eomerpus: 8 Kiacc: yaeOHHK JUI ydanuxcs odureodpa3oBaTeIbHbIX opranusanii / AT
Mep3ik, B.b. Ionon ckuit, M.C. Sxup. — M.: Bentana-I'pag, 2013.

19. T'eomerpus: 8 Knacc: AMIAKTHYIECKHE MaTEPHAJIBI : TOCOOHE UL YIaIIuXcs
obmeoOpazoBaTe TbHBIX opranm3armii / A.I'. Mepsmak, B.b. Ilomonckmi, E.M.
Pa6inoBuu, M.C. SIkup. — M.: Bentana-I'pag, 2015.

20. I'eomerpus: 8 Kiace: meTom4ueckoe nocodue /E.B. Bynko, A.I'. Mep3iik, B.B. ITonos ckumii,
M.C. Axup. — M.: Benrana-I'pad, 2015.

21. T'eomerpus: 9 K1ace: yaeOHHK JUIS ydamuxcs odnreodpa3oBaTelbHbIX opraHm3anuii / AL
Mep3nak, B.B. ITononcknii, M.C. fAxup. — M.: Bentana-I'pad.2016.

22. Teomerpus: 9 K1acc: THIaKTHYECKIE MaTepHAaIIbl: TOCOOMe JIJIA YJIaIXcs
obmeobpa3oBaTeabHbIX opranmu3ainiii / AI. Mep3msik, B.B. Ilomonckuii, E.M.
Pabunosuy, M.C. SIxup. — M.: Bentana-I'pag, 2016.

23. T'eomerpus: 9 K1acc: MeTogmn4ueckoe nocodue / E.B. Bymko, A.T'. Mep3mik, B.b. [Toaonckwmii,
M.C. SAxup. — M.: Benrana-I pa,2016.

ITnanupyemoie pe3yivmamat usyueHus npeomema
«Mamemamuxa» 6 5 — 6 Kiaccax

Apugpmemuxa
Ilo oxoHYaHHHE H3yYeHUs Kypca yYaluiics HaydIuTCs:
. TIOHNMATh 0COOEHHOCTH JeCSTHIHOI CHCTeMBI CUHCISHNS;
. HCIIOJIb30BaTh IIOHATHS, CBSI3aHHBIE C JISTHMOCTBIO HATYPaIbHBIX THCE;
o BBIpaKaTh YHCJIA B 9KBUBAJIEHTHBIX (opMax, BeIOHpas HanOollee MOAXOMANYI0 B 3aBHCHMOCTH
OT KOHKPETHOI CUTYalllu;
. CPaBHHBATh H YIOPSIOUNBATH PallHOHAIbHBIE YHCIIA;
. BBITIOJTHATH BEMHCIIEHIS C PAIIHOHATBHBIMH UHCIAMI, COUeTas YCTHBIE U THChMEHHBIE TIPHeMBI
BBIMHCICHHUIT, IPHMEHATh KaJIbKYIATOP;
. HCIOJIb30BaTh OHSITUS H YMEHHUS, CBI3aHHBIE ¢ IIPONOPIHOHAILHOCTBEO BETHIHH, IPOIIeH TAMH,

B XOJl¢ pelleHHsd MaTeMaTH4ecKHX 3alad M 3alad M3 CMEKHBIX [IPEIMETOB, BBHIIOJHATE HECIOKHbBIE
MpaKTHYeCKHE pacdeThl;

. aHAIH3HPOBATH TpaUKN 3aBHCHMOCTEl MeXIly BeIMMHHAMH (paccTosHIe, BpeMs; TeMIlepaTypa
HT.OL).

VYuammiicsa HOJIYIHT BO3MOMKHOCTD:



° II03HAKOMHUTBCA C MO3HITHOHHBIMI CHCTeMaMH CYHCICHHSA C OCHOBAHMAMH, OTJIMYHBIMH 0T 10;

. YTJIYOHUTh H pa3BHTb IIPEICTABICHHS 0 HATYPAJIbHBIX YHCIAX H CBOHCTBAX JSTHMOCTH;

® HayIUThCSL HCIOJIB30BaTh IIPHEMBI, PAIHOHAIN3HPYIONIIEe BBIMICISHHS, MPHOOpPecTH HaBBIK
KOHTPOJII pOBaTh BBHIMHCIIEHHSI, BRIOUPas MOAXOASIIIIT 171 CHTYAIIH crocoo.

Yucnoesie 1 0yK6eHHbIC 6bIpaMceHUA. YpacHeHun

ITo oKOHYAHHH H3YYeHUS KYpca yYaIMiics HayqIHTCs:

] BBINOJHATE OIlepaIlii ¢ YHCIOBBIMH BBIPAaKESHHSIMU:;

) BBINIOHATh M peoOpa3oBaHis OYKBEHHBIX BhIpakeHHil (packpbITHe CKOOOK, IIpHBEJIEHHE
[10JT0OHBIX CIaTaeMBIX);

. pemaTh JHHEIHBIE YPaBHEHH S, PEIaTh TEKCTOBBIE 3a/[a4i aur eOpandecKuM CIioco0oM.
Yuanmiics HoJIy4HT BO3MOKHOCTb:

. pasBHTb IpeicTaBIeHHS 0 OYKBEHHBIX BBIpaKEeHIIX U HX IIPe00 pa30BaHU X ;

° OBJIaJIETh CIIEIHAIbHBIMU IIPHEMaMH PENIeHHA YPaBHEHHUI, IIPUMEHATH allapar YpaBHEHUIH I

pelieHHs KaK TeKCTOBBIX, TaK H IIPaKTHYecKIX 3a71ad.
Teomempuueckue ucypor. Hamepeniuie ceomempuieckux 6eaudun

Tlo oKOHYAHHHU U3YYEeHHMS KYpPCca YYAMHACA HAYYHTCH:

- paclio3HaBaTh Ha YepTeKaX, PUCYHKAX, MOJEIIX H B OKPYKAKONIEM MHpe IUIOCKHE H
IPOCTPAHCTBEHHBIE TeOMETPHYEeCKHe (DHTYPHI H UX 3JI€MEHTHI;

® CTPONTH YTJIBI, ONIPEIENATh HX I'PayCHYIO MEPY;

° pacio3HaBaTh U H300paKaTh pa3BepTKH KyOa, MPAMOYroIbHOro fapauie/enine/a, IIpaBIIbHOIl
I paMUJIBL IIUTHIPA U KOHYCa;

. OTIpeIeNATh MO JHHEITHBIM pa3MepaM pa3BepTKH (HTYPHI THHEITHBIE pa3Mephl caMoil (UTYPEI H
Hao00poT;

. BBIUNCIIATE 00heM IPAMOYTOILHOI0 Mapasuielelniea u Kyoa.

Yyanmiica moJay4auT BO3MOKHOCTb:

. HAy9IHTHCS BBMICISTE 00BEM IPOCTPAHCTBEHHBIX I'€OMETPHIECKHX (UTYp, COCTABICHHBIX U3
MPSAMOYTOJIBHBIX ITapajLIel e e0B;

. YTIIyOHTh H Pa3BUTh IPEJICTABICHHS O IIPOCTPAHCTBEHHBIX T€OMETPHIESCKIX (PHIYpax;

. HAyIHThCS IPHMEHSITH IOHATHE pa3BepTKU JUIA BHIIOHEHNS MPaKTHIECKHX PacueToB.

Dnemermol cmamucmuKu, GEPOAMHOCHL. Komounam OPHbBIE 3 aoauu

Ilo okoHUYAHHH H3YUeHHsl Kypca yJaluiics HayquTcs:
o HCII0JIB30BATh IIPOCTelilIe crocoOsbl Ipe/ICTaBIeHNUS H aHAIN3a CTAaTHCTHYECKUX JIaHHBIX;
U pemaTh KOMOHHATOPHBIE 3a/1a91 Ha HAXOK/I€HHE KOIMYecTBa 00bEKTOB MM KOMOMHAITHIL.

Vyanmmiics HoJIy4uT BO3MOKHOCTb:

. npuoOpecTH MepBOHAYAIBHBIN ONBIT OpraHH3alHH cOopa JaHHBIX IPH IPOBEIEHHH OIpoca
O0INECTBEHHOr0 MHEHHS, OCYIIECTBISTh HX aHalIN3, IPeACTaBlIATh pe3yabTaThl OIpoca B BIIE
TaOIMITBI, JHArPaMMEI;

. HayIHTHCSI HEKOTOPBIM CITeI[HAIbHBIM IPHeMaM peleHns KoOMOHHaTOPHBIX 3aj1ad.

«Anceopa» 6 7 — 9 Knaccax.

AuredpanyecKkue BhIpazkeHUS
Buinycknux nayuumca:
ONEepHpOBATh MOHSATHSAMH «TOKAECTBO», «TOKIECTBEHHOE IMpeodpa3oBaHHe», pemaTh 3a]adqil,
cojiepikanme O ykBeHHBIe JJaHHBIE, paboTaTh ¢ hopMyIami;
OIIepHPOBATh ITIOHATHEM «KBaJIPaTHBII KOPEHb», IPHMEHATH €I0 B BHIMHCIICHHIX;
BBIIOJIHATE IIPpeo0pa3oBaHHE BBIPAKEHUI, COJepKallUX CTEIeHH ¢ NeIbIMH II0Ka3aTesMH H
KBaJIpaTHble KOpPHH, BBIIOJHATH TOXKIECTBEHHBEIE IIPpeo0pa3oBaHUS pPalHOHAJIbHBIX BHIPaXKEHHH Ha
OCHOBE TPaBH/I AeiICTBHII HaJl MHOTOYJICHAMH H alredpandecKHMH JpoOsSMH; BBITIOJHATh pa3IoKeHHe
MHOT OWICH OB Ha MHOKHITEJIH.
Buinycknux nonyutim 603MoHCHOCHb:



BBIIIOJIHATH MHOTI'OMIAr OBbI€ IPeo0pa3oBaHNs pallOHAIbHBIX BBIPAKEHHUI, IIPUMEHAS MMHPOKHil Habop
CII0COO0B H MPUEMOB;
[IPUMEHATH TOXKIeCTBEHHBIE IIPe00pa30BaHNA IIS PellleHHs 3a7ad 03 Pa3/IMYHBIX pa3lelIoB Kypca.
YpasHeHust
Buinyckuux nayuumcs:
pelIaTh OCHOBHBIE BH/IbI pallHOHAJIBHBIX YPaBHEHHII ¢ OIHOI IIepeMeHHOI, CHCTEMBI IBYX YpaBHEHHII ¢
IBYMS IIEpEMEHHbIMH,
[IOHUMaTh YpaBHEHHE KaK BAXKHEHIIYI0 MAaTeMaTH4ecKyld MOJIENb JJIS OIHCAHUS H H3YyYEHHS
Pa3HOOOPa3HEIX pealbHBIX CHTYAIH, pellaTh TEKCTOBBIE 3a1aTH aareOpamdecKuM METOIOM;
MPUMEHATH TpaduiecKie MpeIcTaBIeHHs JIUIS HCCIeOBaHMSI YpPaBHEHMUIl, HCCIEAOBAHISA H pelleHHS
CHCTEM YpaBHEHHIl ¢ JIByMS IepeMeHHBIMH.
Boinycknuk noayuum 603mMoicHOCHb:
OBJIaJI€Th CIIEIHAIbHBIMHI MTPHEMAMH PENIEHHA YPaBHEHHII H CHCTEM YPaBHEHHIl; YBEPEHHO IIPHMEHATH
anmapaT ypaBHEHHII JIS pEIIeHHS pPa3HOOOpPa3HBIX 3alad M3 MaTeMaTHKH, CMEXKHBIX IIPeIMETOB,
MPaKTHKH;
IPHMEHATh TpauiecKne TMPEACTaBIEHHA JUIA HCCIeIOBaHHA YypaBHEHHil, CHCTEM YpaBHEHHII,
cojiepiKanmx OYKBeHHbIE K03 ((DUITHEHTHI.
HepaBeHcTBa
Buinyckuux nayuumca:
MIOHUMAaTh TEPMHHOJIOTHIO H CHMBOJIHKY, CBS3aHHBIE C OTHOIIEHHEM HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX
HepaBeHCTB;
penate JIIHEIHble HEpaBEeHCTBA ¢ OJHOH IepeMeHHOl M WX CHCTeMbI; pellaTh KBaJlpaTHbIE
HepaBeHCTBA C OMOPOii Ha rpaduyecKie npecTaBIeHHs;
MIPUMEHATH anrapaT HepaBeHCTB Ul pelleH s 3a/1ad U3 Pa3JINYHbIX pa3/erioB Kypca.
Buinyckuux noayuum 603moxcHocms:
OCBOHTh pa3HOOOpa3HbIe IPHEMBI JIOKAa3aTeNbCTBA HEPAaBEHCTB; YBEPEHHO IIPHMEHSATH ammapatr
HepaBeHCTB JUIS pelIeHus pa3HOOOpa3sHBIX MaTeMaTH4YecKHX 3ajad, 3a7ad M3 CMeKHBIX MpeIMeTOB H
PaKTHKH,;
IPUMEHATh Tpaduyeckne IpeJCTaBIeHHs 111 HCCIeJIOBaHHA HEPaBeHCTB, CHCTEM HEpPaBEHCIB,
collepxanmx OyKBeHHBbIE K03 (P(QUITHEHTHI.
Ynci1oBbIe MHOKECTBA
Buinycknux Hayuumcs:
MOHHMATh TEPMHHOJOTHIO H CHMBOJHKY, CBSI3aHHbIE C MOHSTHEM MHOJKECTBA, BBIIOJHSATH Oleparuu
HaJl MHOJKECTBaMH; HCIIOb30BaTh HaYa IbHbIE MPEJICTABICHHS O MHOKECTBE JIei CTBUTEIbHBIX YH CeL
Boinyckuuk noayuum 603MoMCHOCb:
pa3BUBATh IIPeICTaBICHHE 0 MHOKECTBAX; Pa3BHBATh IIPECTAaBIICHHE O YHCIIE H YHCIOBBIX CHCTEMax OT
HaTypaJbHBIX 10 JeH CTBUTEIBHBIX THCET; O POIH BEIYHCICHUI B MPAKTHKE;
pa3BUTh U YIJIyOHTh 3HAHHSA O JECATHYHON 3amHCH JIefICTBHTEIBHBIX YHCET (MepHOIHYecKne M
Hele pHoINI ecKue JIpodH ).
DOyHKIHH
Buinyckuux nayuumcs:
MOHHAMAaTh M HCHOJb30BaTh (DYHKIHOHAIBHBIE TMOHSTHS, S3BIK (TepMHHBI, CHMBOJIYECKHE
0003HAY eHIIA);
CTpOUTh TpadHKH 3JIeMEeHTapHbIX (YHKIIHI, HCCIeNIoBaTh CBOICTBA YHCIIOBBIX (YHKIIHII Ha OCHOBE
H3y4YEeHMS [TOBe/IeHNS UX I'Pa(HKOB;
MOHHMAaTh (DYHKIIHIO KaK BasKHEHIYH0 MaTeMaTHYECKYH0 MOJeNb JUIS OIMHCAHHS IIPOIIeCCOB M SBICHUI
OKPYAKAWOMIET0 MHpa, INPHUMEHATh (YHKIHOHAIBHBIH S3bIK JJI4 ONHCAHHA MW HCCIEI0BaHHA
3aBHCHMOCTEl MEK Ty QU3HIECKHMH BeTHINHAMH;
MOHNMAaTh W HCIOJIB30BATh SA3BIK IOCIIEIOBATEFHOCTEN (TepMHHBI, CHMBOJIHYECKHE 0003HAUeHNs);
IMPHMEHATh (OPMYJIBI, CBA3aHHbBIE ¢ apH(MeTHIeCKOll H reOMeTPHYEecKOll MPOrpPeccHsMH, H alapar,
chopMUpOBaHHBII MPH H3YYEHHH JIPYTHX pa3jIeNoB Kypca, K PElNIEHHI0 3ajad, B TOM YHCIE C
KOHTEKCTOM H3 peaJIbHOIl JKH3HH.
Buinycknuk nosayuum 603mMoMcHOCHb:



IIPOBOJIUTH HCCJICIOBAHUS, CBA3AaHHBIE C H3YYEHHEM CBOIICTB (DYHKI[HIT, B TOM HHCIIE C HCIIOIb30BAHIEM
KOMITBIOTEPA; Ha OCHOBE IPa(hUKOB M3yYeHHBIX (DYHKIHIT CTPOUTH 0oJIee CII0KHBIE T'paduKH (KYCOIHO-
3aJIaHHBIE, C «BBIKOJIOTBIMI TOYKAMH H T. IL.);

HICII0.JIb30BaTh (QYHKINOHATBHBIE IIPECTaBISHIS H CBOIICTBA ()YHKIIMIT UIS peleHHs MaTeMaTidecKHuX
3a1a4 U3 pa3IMIHEIX Pa3JIesioB Kypca;

pelmiath KOMOHMHUPOBAHHBIC 3aJa4ll ¢ IpHMeHeHHeM (OpMYJ #-TO WIEHa H CyMMBI nII€PBBIX WICHOB
apuMEeTHIecKoil M TeoMeTPHYEecCKOH IporpeccHil, MpUMEHSs IPH 3TOM anmapaT ypaBHEHHI H

HepPaBeHCTB;
MTOHIMATh apI(pMETIIECKYI0 H TEOMETPHIECKYIO MTPOTPECCHN KaK (PYHKIIH HaTypaJbHOTO apryMeHTa;
CBSI3bIBATH  apH(METHIECKYI0 IPOTPECCHI0 C JIMHETHBIM pOCTOM, TeOMEeTPHYEeCKYl0 — C

HKCITOHEHITHAIbHBIM POCTOM.
DJjieMeHThI NPHKJIATHON MaTeMaTHRKH

BvinyckHux Hayuumcs:

ICII0JIb30BaTh B XOJ€ PEUICHNS 3ajad 3JIeMeHTapHbIe MPEeJICTaB/ICHHS, CBA3aHHbBIE C IPHOMKEHHBIMHI

3HAUYeHUIMH BeHUIH;

HCIIOJIb30BaTh MPOCTENIIIe CIIOCOOB! MpeJICTABICHNS H aHAIN3a CTAaTHCTHYECKNX JIAaHHBIX ;

HaXOJIMTh OTHOCHTEIbHYIO YaCTOTY U BEPOATHOCTh CIYHYAitHOTO COOBITHA;

pelaTs KOMOHHATOPHBIE 33/1a41 Ha HAXOXK/[€HIEe YHUCIIa 00bEeKTOB HJIH KOMONHAIHUIL.

BuvinyckHux nonyuum 603MoMCHOCHb:

[TOHSATH, 9TO YHCJIOBBIE JIAHHBIE, KOTOPBIE HCIOIB3YIOTCS /IS XapaKTEPHCTHKH 005EKTOB OKPY/KAIOIIETO

MHpa, SBISIOTCS MpeHMYIIecTBEHHO NpHOMDKEHHBIMH, YTO MO 3alHCH TPHOMIKEHHBIX 3HAUEHMHIT,

cojiepAKanmxcs B HH(GOPMAIIHOHHBIX HCTOYHHKAX, MOKHO CYJIHTh O ITOTPENTHOCTH MPHOIIAKEHUS;

MOHATh, YTO IOrPEIIHOCTh pe3y/IbTaTa BBIMHCJIEHHI JODKHA OBITH COHM3MEpPHMA C IIOTPENIHOCTBHIO

HCXOJHBIX JIaHHBIX;

npHoOpecTH IepBOHAYAABHBIN ONBIT OpraHM3amul cOopa JaHHBIX IpH MPOBEASHHH OIpoca

00IIeCTBEHHOT O MH eHHIS,

OCYIIECTBJIATh HX aHAJI3, IPeJICTABIISTh Pe3yIbTaThl OIPOca B BHJIE TaOHIBI, AT paMMBl;

IpHoOPEeCTH OIBIT IIPOBEJICHNUS CAyJalHbIX SKCIEPHMEHTOB, B TOM YHCJIE C MOMOMIBI0 KOMIIBIOTE PHOT O

MOJIEJIMPOBAaHUS, HHTEPIIPETAIMH UX PE3YIbTATOB;

HAaYYUTHCSA HEKOTOPBIM CIIEHAIbHBIM IIPUEMAM pellleHNs KOMOHHATOPHBIX 3a/1a4.

«l'eomempus» 6 7 — 9 Kiaccax.
T'eomempuueckue puzyput
BblnyCKHHK HaY4HTCH:
* [0JIb30BAThCS S3BIKOM I'€OMETPHH [UI1 OIHCAHHA MPEIMETOB OKPYKAIOLIEro MHpa M HX B3aHMHOIO
PacIoNOKeH N,
* pacTio3HaBaTh M H300pakaTh Ha YepTeKax H PHCYHKaX reoMeTpHueckne GUrypsl H HX KOMOHHAIIN;
* KIaccH(pHIHNPOBATh TeOMeTPHIECKIEe (QHIYPEI;
* HaXOJINTh 3HAYEHUS JUINH JINHEIHBIX 2/IeMeHTOB (QUIyp U HX OTHOIIEHHS, TPalyCHYIO Mepy YTJIOB OT
0° no 180°, mpuMeH4s olpejleNIeHUs, CBOHCTBA U MPU3HAKU GUIYDP U UX HIEMEHTOB, OTHOIIEHHS Guryp
(paBeHCTBO, MOAO0OHE, CHMMETPHS, IIOBOPOT, ITapa’UIe IbHBII IIEPEHOC);
* OIEPHPOBaTh HaYaJBHBEIMHI MOHATHAMH TPHIOHOMETPHH I BRIIONHATE 3JI€MEHTapHBIE ONEepaIHi Hal
(YHKITHSMH YT JIOB;
* JI0Ka3bIBaTh TEOPEMBI;
* pemraTh 3aJa4l Ha J0Ka3aTe/IbCTBO, OIIPAsCh Ha H3yUEHHbIE CBOIICTBA (PUI'Yp U OTHOIIEHUIT MEKITY
HUMH H [IPHMEHAS H3YYSeHHBIE METO/IbI J0Ka3aTe/IbCIB,;
*  pemarh HECIOKHBIE 3aJa4l Ha IOCTPOEHHE, IPHMEHAd OCHOBHBIE aITOPHTIMBI IOCTPOECHHSA C
MIOMOIIBIO IUPKYIIS U JIMHEHKI;
* pemaTs IpocTeillme IJIaHHMeTpHIecKHe 3a1a4H.
BbIIIyCKHHK IIOJIY1HT BO3MOKHOCTD:
OBJIaJIETh METOJAaMH peIlleHNd 3ajlad Ha BBIYHCIEHUE H [(0Ka3aTeJbCTBO: METOJOM OT IIPOTHBHOIO,
METOJIOM I10JI00H S, METOZIOM IIepedopa BapHaHTOB U METOI0M I'eOMEeTPHYECKUX MECT TOUEK;
MIPHOOPECTH OIBIT IIPUMEHEHH aJIreOpandecKoro 1 TPHI OHOMETPHIECKOT O allliapaTa i HACH ABHAKCHHA
IIPH peMIeHN N TeOMETPHYECKHX 3a1aq;



OBJIaJI€Th TPAJUITHOHHOI CXeMOil pemieHHs 3aja4 Ha MOCTPOSHHE C MOMOIIBIO IUPKYIS M JHHEHKH:
aHaIM3, MOCTPOEHHE, JO0Ka3aTeIbCTBO M HCCIENOBAaHHE, HAYUHThCA penIaTh 3ajjaul Ha MOCTPOCHHE
METOJI0OM TeOMETPHYCSCKHX MECT TOYeK I METOIOM I0J00H S, IPHOOPECTH OMBIT HCCISIOBAHNA CBOIICTB
IUTAHHMETPHIeCKHNX (HIYpP C TOMOIIBI0 KOMIIBIOTEPHBIX MPOTpaMM; IPHOOPECTH OIBIT BBHITOIHEHHS
TIPOEKTOB.

H3mepenue ceomempudeckux 6eIu4uH

BbInycKHHK HAYIHTCS:

HCIIOJIb30BaTh CBOIMCTBA M3MEPEHHS JUIMH, VIJIOB H IUIOMIAJAEH MPH PEeINEHHH 3aJad Ha HaXO0XkKIEHHE
IUIMHBI OTpe3Ka, JIMHBl OKPYKHOCTH, JIHHBI IYIH OKPYKHOCTH, I'PalyCHON Mepsl YIJa; BEMHCIATH
IUTOTIA/IH TPEYT OJILHHKOB, IPSM OYTOJIFHUKOB, TPaIlelliii, KpyToB H CEKTOPOB;

BBIMHCIAT JUTHHY OKPY/KHOCTH H JUIMHY JYTH OKPYKHOCTH; BBIYHCISTH JUINHBI JINHEITHBIX 3JIEMEHTOB
Gburyp m HX Yribl, HCIOIB3YS H3ydeHHble (OpPMYJbI, B TOM 4mucie (GOPMYIIBI JUIHHBI OKPYKHOCTH H
JUIHHBI IyTH OKPY/KHOCTH, (DOPMYJIBI ILIOMmAaneil Gpuryp;

pemaTh 3ajaddl Ha JOKa3aTeJbCTBO C HCHONb30BaHHEM (OPMYI UIMHBI OKPYKHOCTH H JUIMHBI JIYTH
OKPYKHOCTH, (hopMyT IIOMIa el GUTYp;

penIaTh MpakTHYECKHE 3a/1avdi, CBA3aHHBIE C HAXO0XKIEHHEM T'e OMeTPHIECKNX BEIHYHH (HCITOIB3YS IpH
HeoO0XO0IHMOCTH CITPaBOYHUKHU 1 TEXHHUYECKHE CPeJICTBA).

BbInycKHHK MOJYYHT BO3MOKHOCTh HAYIHTHCS

BBMUCIATh IUIOM@AAH  (UIYp, COCTAaBISHHBIX M3 JBYX WIH 0Oolee MPAMOYTOJIHHUKOB,
I1apaJuIeiorpaMMOB, TPEYT OJIBHUKOB, IIOMAANA Kpyra H CEKTOpa;

BBMHICIATh  IUIOMJH  MHOTOYTOJBHHKOB,  JCIIONB3YS ~ OTHONIEHHS  PaBHOBEIHKOCTH W
PaBHOCOCTABJIEHHOCTH; MPHMEHATh aiareOpandyecKuil M TPHIOHOMETPHYECKHII ammapar H HIeH
JBIDKEHHS TIPU PElIeHNH 3a/1a4 Ha BbIMHCJICHHE IUTONMa /1ell MHOTOYrOJIbHHKOB.

Koopounam i

BeInycKHHK HayqHTCSH:

BBIYHCIATE JUIMHY OTpPe3Ka I10 KOOpIANHATaM er0 KOHIIOB; BBIYHCIIATH KOOPANHATHI CEPEINHBI OTPE3Ka;
HCIT0JTH30BaTh KOOPAMHATHBII METO/I JUIL H3yUeHIsI CBOIICTB MPSIMBIX H OKPYKHOCTEI].

BbINYyCKHHK HOJYYHT BO3MOKHOCTD:

OBJIaJ1€Th KOOPIMHATHBIM METOJIOM pPellleHH 3aJ1ad Ha BBIYUCIEHHE H JIOKA3aTelIbCTBO;

pHOOpEeCTH ONBIT HCIOIb30BAHMSA KOMIIBIOTEPHBIX IIPOTpaMM IS aHAJIM3a YacTHBIX CIydaeB
B3aHMHOTO PaCIIOIOKEHHS OKPYKHOCTEI I MPAMBIX; IPHOOPECTH OIBIT BBITOIHEHILL IIPOSKTOB.
Bexmopui

BbINYyCKHHK HAYYHTCS:

OIepUPOBATh C BEKTOPAMH: HAXOAHTh CYMMY H pPa3HOCTh JIByX BEKTOPOB, 3a/[aHHBIX Te€OMETPUYECKH,
HaXO/IMTh BEKTOpP, PaBHBIII IIPOU3BEICHUIO 3aJJaHHOT0 BEKTOpa Ha YHCIIO;

HaXOJHTh JUIS BEKTOPOB, 3aJlaHHBIX KOOPJUHATAMH: JIJIHHY BEKTOPa, KOOPAHHATHI CYMMBI H Pa3HOCTH
IBYX U Oolee BeKTOPOB, KOOPAMHATH IPOM3BENEHHS BeKTOpa Ha YHCIO0, TNPHMEHAd NpH
HeoOXOIIMOCTH TTepeMeCTHTeIbHBI, COUeTaTeNbHBII IH pacllpele/HTeIbHBIl 3aK0H; BBIYHCIIATH
CKaJsIpHO€ IIPOM3BEJIeHHe BEKTOPOB, HAXOIUTh YroJll MEXKIY BeKTOpaMH, YCTaHaBJIHBATh
HePIeHHKY I PHOCTh IPSIMBbIX.

BeInycKHHK HOJIYYHT BO3MOKHOCTb:

OBJIJIeTh BEKTOPHBIM METOJIOM JJIS pelIeHHs 3ajad Ha BBIYHCIEHHe H J0Ka3aTelbCTBO; IPHOOpPECcTH
OTIBIT BBITIOTHEHHSA MPOEKTOB.

Codepoicarinte Kypcd.
Mamemamuxa 5 — 6 Kiacc.

Apugpmemura

Hamypansvhsie uucna

» Pax HaTypasisHeIX uncen. JlecaTiyHas 3amich HaTypalbHBIX dHcel. OKpyrieHne HaTypaibHbIX
qHCcell.

= KoopausaTHbII 1y4.

= (CpaBHeHHEe HaTypalbHbIX 4uceld. CIokKeHHe H BbIYHTAHHE HATypa/bHbIX 4ucel. CBoiicTBa
CIIOKEHUS.

= VYMHOXeHHE U JelIeHHe HaTypaJbHBIX 4Hcel. CBoiicTBa YMHOXKeHHS. [leleHHEe ¢ OCTaTKOM.
Crenens 4icia ¢ HaTypaJbHbIM ITOKa3aTeleM.



= JleqmTead M KpaTHblE HaTypaJbHOro uHcia. HamOonpnmiit oOmmit aenurens. HaumeHblnee
obiee kpatHoe. [Ipu3Haku JemuMocTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

= IIpocteie u cocTaBHBIE YHclIa. Pa3iokeHne 9Hce] Ha IPOCThIE MHOKUTEIIH.

» PemeHne TeKCTOBBIX 3a1ad apH(MeETHIeCKHM CIIOCO00M.

Jpoou

= OOpikHOBeHHBIe Ipobu. OcHOBHOe cBoiicTBO Apobn. HaxoxkmeHne ApoOH 0T gHCTA.
HaxoxieHne 49mHcia Mo 3Ha4YeHHIO ero JipoOu. IIpaBiibHBIE W HelpaBIUIGHEIE JIPOOH.
CMeriaHHbIe YHCIIA.

» (CpaBHeHne OOBIKHOBEHHbBIX JpoOell H CMeMIAHHBIX uHceld. Apudmernyeckue JIeHCTBUS C
OOBIKH OBEHHBIMH JIPOOSMH U CMEIIaHHBIMH YHCJIaMH.

= Jlecarnunble JApoOH. CpaBHeHHe W OKpYIVIeHHE IecITHUHBIX 1poOeil. Apudmeriyeckue
HefCTBHA C JecATHUHBIMH ApoOsMu. IIpHKHIKH pe3yibTaToB BbMHCcIeHHI. IIpejicTaBieHne
JMecATHIHOIl Jpo0H B BHJIe OOBIKHOBEHHOI IpoOH M OOBIKHOBEHHOII B BIjIe NECSATHIHOI.
BeckoHeuHble mepuouyecKie JecaTHuHble Apobu. Jlecstnunoe npudmpkeHne o0bIKHOBEHH Ol

Ipodu.

»  Otromenue. [IponeaTHOE® OTHOmIEHHE IBYX 4Hcel JleneHHe 4mciaa B JaHHOM OTHOIISHHH.
Macra6.

» JIpomopuus. OcHOBHOe cCBOICTBO mpomopinii. IIpsmas u oOpaTHas MpOMOPIIHOHATBHAS
3aBHCHMOCTH.

e HpOI_[eHTbI. HaxoxneHne I[IPOIICHTOB OT YHCJIA. HaxoxneHne 4mcia 1o ero IIporcHTaM.
= PelleHne TeKCTOBBIX 3a]1a4 apH(i)M eTHYeCKHMH CIIOCO0aMH.

Pauyuonansusvie uucina

» TlonoxuTenpHbIE, OTPHIlATEIbHBIE YHCIIA H YHCIIO HYIb.

= JIpotuBornosnoxHsle yncia. Moayns qucia.

» Jlenple uncia. PammonanpHble 4nciaa. CpaBHeHHE pallHOHATBHBIX dHCeld. ApHdMeTHIecKHe
JeliCTBHS C palMOHAJbHBIMH 4YHciaaMi. CBOICTBA CIIOKEHHS H YMHOMKEHHS DPallHOHAIbHBIX
qHcell.

= Koopaunarsasg npsamas. KoopauaatHas II0CKOCTb.

Beauuunsl. 3asucumocmu Mexcoy 6eauduHami

*  EXHHHIB! JUTHHBI, III0MIa 1, 00beMa, MacChbl, BpEMEHIH, CKOPOCTI.

= IlpuMepsl 3aBHCHUMOCTEH MexTy BemanHamu. [Ipeicrasienne 3aBacuMmocteii B Biue Gopmyi.
Beraucnenus mo ¢popmyiam.

Hucnoewvie u dyxkeéennuvle svipasrcenusn. YpasHeHus

= UpcioBele BBIpaKeHHA. 3HAaUYeHHE YHCIOBOIO BbIpakeHHd. Ilopsamok AelcTBHII B YHCIOBBIX
BhIpakeHUsX. BykBeHHBIe BbIpakeHns. Packpbite ckobok. ITogo0HBIe cliaraeMsle, IpHUBeIeHHe
110,100HBIX claraeMbiX. GOpMYIIbI.

=  VpasaeHud. Kopenp ypaBHeHnsa. OCHOBHBIE CBOIICTBA ypaBHEHHII. PellleHHe TeKCTOBBIX 3a/1a4 C
TIOMOIIBIO YPaBHEHHUII.

JiiemeHmsl cmamucmuKiu, 6 epoAmHocmu. Komounam OpHble 3d oauu

= IlpejcraBieHne JaHHBIX B BHJIe TaOMII, KPYTOBBIX H CTOIOYATHIX JHarpaMm, rpa(uKoB.

= (Cpennee apupmetinieckoe. CpejHee 3HAUCHHE BETHINHEL.

» (CiyuaiiHoe coObiTHe. J[OCTOBEpHOEe H HEBO3MOXKHOe COObITHS. BeposSTHOCTH CIydailHOIr O
coOBITHA. Pemmennie KOMOMHaTOPHBIX 3a1ad.

T'eomempuueckue hucypor. Himepenus ceomempuieckKux eaudun

= Ortpe3ok. Ilocrpoenne otpe3ka. J[miHa oTpe3ka, noMaHoil. II3MmepeHne UIMHBI OTpe3Ka,
MOCTpoeHHe OTpe3Ka 3aaHHoil JUHEL [lepuMerp MHOroyroisHuKa. ILnockocts. [Ipsamas. JTyu.

* Vroa Buuel yrios. I'pagycHas mepa yria. H3mepeHue u IMOCTPOCHHE YIJIOB C IIOMOIIbKO
TPaHCIOPTHPA.

= JIpamoyroneruk. KBajgpat. TpeyronsHuk. Buasl TpeyronsHHKoOB. OKpyKHOCTb H KpyrT. J[miHa
OKpy;kHOCTH. Uncno .



= Papenctso ¢uryp. ITondtne u cpoiictBa mionfaau. Iliomane npsMoyroibHHKa H KBajJpata.
IInomame Kpyra. Ocb cUMMETPUH (UTYPBI.

» Harsagssle npencTaBieHHs O IPOCTPAHCTBEHHBIX (GUTYpaX: MPIMOYTOIbHbIH MapaIe/el e,
KyO, mmpaMmpja, IIUTHHAP, KOHyc, mmap, cdepa. IlpuMepsl pa3sBepTOK MHOTOTPaHHHKOB,
INUTHH[pa, KoHyca. [ToHsTHe 1 cBoiicTBa 00beMa. O0BeM IIpAMOYTOIBHOTO HapalIelenunesa H
KyOa.

= BsanmHoe pacrmolokeHne AByX IpsmbiX. IlepnenaukynsgpHele npsmele. IlapanienbHble
IIpSIMBIE.

» OceBag 1 IIEHTpaIbHASA CHMMETPHH.

Mamemamuxa 6 HCMOPUYECKOM paseumuu

Pumckas cucrema cumnciaeHns. ITo3unuoHHble cucTeMsl cumcieHus. OOo3HadeHne IQp B
Jpesneil Pycu. CrapuHHBIE Mephl JUIHHBL BBeJeHIEe MeTpa KaK €IUHHIBl JUIHHBL. MeTpHueckas
cucteMa Mep B Poccum, B EBpone. Hcropns (GopMHpoBaHHS MaTeMaTHYeCKHX CHMBOJOB. /IpoOH B
Baswiore, Erunte, Pume, Ha Pycu. OTKpbiTHE JecITHIHBIX Opodeil. MHUp IPOCTHIX YHCEI. 30J0Toe
cevenne. Uncno Hyins. IlogBienne oTpuaTenbHbIX YHCEL.

JI.®. Marammkmii. [1.JI. Ye6smmes. A.H. Koimoropos.

Anzeopa 7 — 9 Knace.

Anceopauueckue biparxceHus

Beipaxkenne ¢ nepeMeHHbIMH. 3HaUeHHE BbIpa)KeHU C ITepeMeHHbIMH. J[oImycTHMbIe 3Ha9eHHSA
nepeMeHHBIX. ToxaecTBo. ToxklecTBeHHBIE Tpeo0pa3oBaHis aredpanyecKHX BhIpaKeHHil.
JIoKa3aTerbCTBO TOXK/IECTB.
Crelnenb ¢ HaTypaJbHBIM IT0Ka3aTeleM H e€ cBoiicTBa. OHo4IeHbl. OJIHOWIEH CTAaH[apTHOr O BHIA.
Crerens ojiHoWwIeHa. MHorowieHsl. MHOrowies ctaHiapTHoro Buja. CTeleHb MHOTO4JIeHa.
CitoxeHHe, BBIUHTaAHUE H YMHOXKeHUe MHOrou1eHoB. DopMyIIbl COKpaIIEHHOTO YMHOKEHHS: KBaJlpaT
CYMMBI H KBaJpaT Pa3HOCTH JIBYX BBIPa/K€HHUII, IPOM3BEACHNE Pa3HOCTH U CYMMBI JIBYX BbIPa/KEHHIL.
PasnoxeHne MHOTOUIeHAa Ha MHOXKHTe IH. BeiHeceHne 00II[ero MHOKHTEIS 3a CKOOKH. MeToxa
IpynmupoBKH. PazHOCTH KBaIPaTOB JIBYX BhIpaxeHuii. CyMMma i pa3HOCTh KyOOB JIBYX BbIpasKeHHil.
Ksaapatasiil TpéxwieH. KopeHb KkBajpaTHoro tpéxwicHa. CBoilcTBa KBaJ[paTHOIO TPEXYIEHA.
PasnoxeHue KBaJpatHoro TpéxuieHa Ha MHOXKHUTEIIHI.
PaimmonansHble BhIpaskeHHs. [lenbie BeipakeHHd. [[poOHbIe BbIpakeHHs. PaioHanbpHas 1po0sb.
OcHOBHOE CBOIICTBO pallHOHAIBHOI ApodH. CnokeHne, BEMUTaHIE, YMHOKEHHE 1 JIeIeHIe
paloHaIBHBIX Apobeil. Bo3Be/ieHe pariioHaIbHOI ApoOU B cTerleHb. T 0k 1eCTBeHHbIe
npeobGpa3oBaHus pallHOHATBHBIX BeIpakeHUIl. CTelleHb C IeJIbIM [T0Ka3zaTeleM 1 e€ cBoiicTBa.
KsajpaTtabie KopHH. ApH(dMeTHIeCKHIT KBaJpaTHBI KOPeHb H €ro CBOiicTBa. T0K/IeCTBEHHbIE
1peodpa3oBaHus BbIpakKEeHMIl, COJepiKalX KBaJlpaTHbIE KOPHH.

Vpasrnenun

VpaBHenue c¢ oxHoll mepeMeHHOI. KopeHp ypaBHeHHA. PaBHocnibHbIE ypaBHeHHA. CBoiicTBa
ypaBHEHHII ¢ 0JIHOIl mepeMeHHoil. Y paBHeHHe KaK MaTeMaTHIecKas MoJie/b peabHOoil CHTYyaIlHH.
JInueiiHoe ypaBHeHne. KBajgpatHoe ypaBHeHne. @opmyna KopHeil KBaJpaTHOro ypaBHeHHS. TeopeMma
Buera. PammonaneHele ypaBHeHHS. PeneHne panHOHaJbHBIX YpaBHEHHIl, CBOISALINXCS K JIHHEHHBIM
IUTH K KBAJIPATHBIM YpaBHEHHAM. PellleHne TeKCTOBBIX 3a1a4 ¢ HOMOIIBIO pallHOHAILHBIX YPaBHEHUIL.
VpaBHeHHe ¢ IByMd IlepeMeHHBbIMH. ['pauK ypaBHeHHS ¢ IByMs IlepeMeHHBIMH. JIiHeliHOe ypaBHeHH
C ABYMSI IIepeMEeHHBIMH H €T 0 rpaQIK.
CucreMbl ypaBHEeHHIT ¢ JAByMs IepeMeHHbIMH. I padudecknii MeTo peleHHs CHCTeMbl ypaBHEHHil ¢
IByMs IlepeMeHHbIMU. PerieHue cHcTeM YpaBHEHHII METOJIOM IOJCTAHOBKH H ciokeHHS. CHcTeMa
IBYX YpaBHEHHII ¢ IBYMS ITepeMeHHbIMH KaK MOJIelIb peabHOH CUTYallnMU.

Hepaeéerncmeéa

UicioBele HepaBeHCTBA M HX cBoiicTBa. ClI0KeHHe I YMHOJKEHHE UHCIOBBIX HEpPaBEHCTB.
OIIeHIIBaHTIe 3HAYE€HHS BbIPpAKEHH . HepaBeHCTBO C OHHOﬁ HepeMEH}'[OIUI. PaBHOCIIIBHBIE HEpaBEHCTEA.
YucinoBsle NpoMexXyTKH. JIMHEIHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHOI IepeMeHHOH. CHCTEMBI
HEpPABEHCTB C OJIHOI IIepeMeHHOIl.

Yucnoswvie MHOX CEC 64

MHoxecTBO H ero 3meMeHTH. CrocoObl 3amaHus MHOKecTB. PaBHble MHOXkecTBa. IlycToe
MHOKecTBO. IlogMHOkecTBo. Omnepamu Hajl MHOKecTBaMH. ITUTOCTpaIisi COOTHONIEHMI MexITy



MHOXKECTBaAaMH C IOMOIIbEO HdHAI'paMM 3ﬁnepa. MHoxecTBa HaTypaJbHBIX, ICJbIX, pallHOHAIbHBIX
m
quce1. PammoHaapHOE 9HCIIO KaK }]pOﬁb BHIA 7 rae m € Z,n € N 1 Kak OeckoHeYHas IEpHOIHYCCKaA

necaTHaHas apods. [IpencraBieniie 06 HppalioHATFHOM UHcIe. MHOKECTBO JIeiiCTBUTENbHBIX THCENL.
[IpencraBiaenue J1efiCTBUTEIBHOT O YHCIA B BUJIe OSCKOHEUHOIl HElepHOAMYECKOH JIeCATHIHOI J1poOH.
CpaBHeHHUe JeiICTBUTENBHBIX Yncell. CBS3b MKy MHOXKecTBaMH N, Z O, R.

Dyukyuu

Yucnoevie yHkuyuu

(DyHKIHOHAIBHBIE 3aBUCHMOCTH MeXay BemmuHaMH. [loustne ¢yHKmmn. @DyHKIHA Kak
MaTeMaTH4IecKass MOJIelb peadbHOro Imporecca. O61acTh onpeeTeHns U 061acTb 3HaYEHHS (PYHKITHH.
Croocobml 3azanus ¢yskimun. I'paguk ¢yakmmm. IToctpoenne rpadmkoB (YHKIMID ¢ MIOMOIIBIO
npeoOpa3zoBanmii ¢uryp. Hym dyakmn. [IpoMekyTKH 3HaKOIOCTOSHCTBA (DYHKIHH. IIpoMexyTKH
BO3pacTaHns 1 yObBaHHS (PYHKITHIL.
JInneiiHas GyHKIS, o6paTHas MPOIOPIHOHAIBHOCTD, KBaapaTHuHas QyHKIm, GyHKIHT ¥ = VX, HX
cBoiicTBa U rpadukm.

Yucnoswie nociedosamensHOCH U

TlonsTue 4ncnoBoii mocnegoBarenbHOCTH. KoHeUHbIE H OEeCKOHEUHBIE IOCIEI0BATENbHOCTH.
CriocoOBI 3a1aHNA MocenoBaTeIbHOCTH. ApH pMeTHIecKas H reoMeTprdyeckas mporpeccun. CBoiicTBa
WIEHOB apH(MeTHIeCKOH U reoMeTpHYecKoil mporpeccuii. @opMyIIbl 00IIero uieHa apHQMeTIdecKoll
U TeoMeTpHueckoil mporpeccuii. @OpMyIbl CYMMbI AIEPBBIX WICHOB apH(pMETHUYECKOd M
reoMeTpHueckoil mporpeccuit. Cymma OecKOHeYHOIl reoMeTpHYecKoil MporpeccHH, ¥ KoTopoil |q|<1.
IIpencrasneHne OeCKOHEYHOI IIEPH OAMYECKOH IeCATHIHON Jpo0u B BHAe 0OBIKHOBEHHOI APOOH.

InemerHmvl NPUKAAOHOI MaAMeMamuKu

Marematndaeckoe MozemupoBaHue. I[IpomeHTHble pacdéTsl. DopMyJia CIOKHBIX IIPOIEHTOB.
IIpubmkénnsle BeMucIeHHS. AOCOMIOTHAS H OTHOCHTEIBHAas IHorpemHoctH. OCHOBHBIE IpaBHIIA
KoMOHHaTOpHKH. YacToTa M BEpPOATHOCTb ciaydaiiHoro coObiTa. KilaccHyeckoe oOmpeieieHne
BeposTHOCTH. HavampHble cBelleHUS 0 cTaTHCTHKE. [IpencTaBneHne JaHHBIX B BHJIE Ta0JIMII, KPYrOBBIX
H CTOIOYATBIX [HarpamMM, rpadnkoB. CTaTHCTHYECKHE XapaKTePUCTHKH COBOKYIHOCTH IaHHBIX:
cpelHee 3HaYeHH e, MOJIa, pa3Max, MeIraHa BEIOOPKI.

Anzeopa 6 ucmopuueckom pazeumuiu

3apokieHne anreOpsl, KHHTa O BOCCTAHOBJIEHHH M HPOTHBOIOCTaBIeHHH MyXammelna ajib-
Xopesmu. Hcropus ¢opMupoBaHusS MaTeMaTH4ecKoro s3bika. Kak 3apojwiachk ujes KOOpIHHAT.
OTKpBITHE HPPAIHOHAILHOCTH. [13 HCTOpHUH BO3HHKHOBEHHNS (HOpMYII JUIS pellieHns ypaBHEeHNI 3 -it 1 4-
it cteneneil. Mcropnsa pasputus moustus ¢yHkmuu. Kak 3apoamnack Teopus BeposTHocTeil. Uncna
®ubonaqvn. 3amava JI. [Tn3anckoro (PHOoOHAYYIN) 0 KpOIHKaX.

JL.®. Marannkunii. I1JI. Yeowmes. H.I1. JIobaueBckuit. B.SI. BynakoBckmii. A.H. Koamoropos.
@. Buer. II. ®epma. P. Jlexapt. I1. Taprames. J[. Kapnano. H. Abens. b. ITackamns. JI. ITn3anckuii. K.
Taycc.

I'eomempusn 7 — 9 xnace.

Ilpocmeiiuue zeomempuvieckue uzypol
Touka, npsmasi. OTpe3ok, 1yd. Yroid. Bmasl yriioB. CMexHbIe H BepTHKaIbHBIE YIJIbl. BHCCEKTpHCca
yIiia.
Ilepecekarommuecs 1 napasepHele IpsaMele. [lepnennukynsapasie npsameie. [Ipu3Haku napajviepHOCTH
npsMbIX. CBOIICTBa ITapaJUIeIbHbIX IPSAMBIX. IleprieHInKyidp 1 HaKIoOHHAsA K IIPIMOIL.

MnuozoyzonsHuku
Tpeyronsuuku. Buasr TpeyroabHHKOB. Meana, OHcceK TpHca, BHICOTA, CPETHSIS JINHUS TPeYroabHIKa.
[Ipu3Hakn paBeHCTBA TpeyroibHHKOB. CBOIiCTBa H IpPH3HAKH paBHOOEJIPEHHOTO TpPEYyT OJIbHHKA.
CepetHHHBIN IlepreHNKYIsIp oTpe3ka. CymMMa YIrioB Tpeyro/ibHHKa. BHeNIHHe YITIbl TPeyroJIbHUKA.
HepaBenctBo TpeyroibHHKa. COOTHOIIEHUS MEXKJY CTOPOHAMH M YIJAaMH TpeyroibHuka. Teopema
[Indaropa.
ITonobHbie TpeyrompHHKH. IIpH3HakH MOKOOHS TPeyroJbHHKOB. TOUKH mepecedeHHs MeIHaH,
OlicceKTpIC, BHICOT TPeyroibHHKA, CepelMHHBIX MepHeHIHKyIIpoB CTOPOH TpeyroibHiKka. CBOIICTBO
OuccekTpuchl TpeyroibHHKa. Teopema @aneca. MerpHueckne COOTHONIEHHS B IPAMOYTOJbHOM
TpeyroybHiKe. CHHYC, KOCHHYC, TAHTEHC, KOTAaHI€HC OCTPOro yria HpAMOYIOIbHOI'O TPEYroJIbHHKAa H



yrioB ot 0° o 180°. @opMyJibl, CBA3LIBAIOIIHE CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC OJIHOr0 H TOI'0 iKe
yria. Penrenne TpeyroipsHUKOB. Teopema CHHYCOB H TeOpeMa KOCHHYCOB.
Yemsipéxyronpauku. Ilapamrenorpamm. CBolicTBa H NpH3HAKH HapaienorpamMma. [IpsMoyroipHIUK,
poMO, KBaJIpaT, HX cBoiicTBa i mpm3Haki. Tpamernns. CpeHss MIHIA Tpamnelni i e€ CBOilCTBa.
MHOroyroinbHHKH. BrBIIykisie MHOroyroidsHHKH. CyMMa VIJIOB BBIIYKIOIO MHOTOYTOJBHHKA.
IIpaBusIbHBIE MHOIOYT OJIbHHKH

Oxpyscnocme u Kpye. I'eomempuueckue nocmpoenus
OKpY/KHOCTB H KPYT. DJIIEMEHTBI OKPYKHOCTH H Kpyra. [[eHTpanbHble H BIHCcaHHbIE YIJIbl. KacaTenbHas
K OKPYKHOCTH M e€ cBoiicTBa. B3anMHOe pacholoxkeHHe IIpIMOH H OKpykHOCTH. OmmcaHHas H
BIIHCAaHHAS OKPYKHOCTH TPeYyroJbHHKA. BIncanHbIe H ONHCcaHHBIE YETHIPEXYT OJBHIKH, HX CBOICTBA H
HpH3HAKN. BrincaHHBIE U O CAHHbIE MHOT OYT OJIHIKH.
T'eomerpuueckoe mecto Touek (I'MT). CepeHHBIIL HepIieH IUKYISIp OTpe3ka u GHcceKTpHca yria Kak
I'MT.
['eomeTpudeckue MOCTPOEHHUS ITUPKYJIEeM H JHHENKoil. OCHOBHbIE 33a[Jaul Ha MOCTPOEHHE: IIOCTPOCHUE
yIlla, paBHOIO JAHHOMY, IOCTPOEHHE CEPeIHHHOI0 IepleHIHKY/IIpa JaHHOTO OTpe3Ka, IOCTPOCHHE
NIpAMOH, IPOXOAAIIeH UYepe3 JaHHYI0 TOYKY H NEepHeHANKY/LIPHOH JAaHHOH IIPSAMOIl, IIOCTPOCHHE
OICCeKTpUCHl JaHHOro yria. ITocTpoeHne TpeyrojibHHKa IO 3ajlaHHBIM »1eMeHTaM. Merog 'MT B
3ajladax Ha [OCTPOCSHHU .

H3mepernue 2eomempuieckux éeu4uH
JlmHa otpeska. PaccTosHne Mexay AByMS To4kaMH. PaccTosHHe OT TOYKH 0 mpsaMoil. PaccTosHue
MEXK/1Y NapaJuleTbHBIMH IPSIMBIMH.
IlepumeTp MHOTOYTOJIBHHKA.
JlmnHa okpykHOCTH. JJTHHA AYTH OKPYKHOCTH.
I'pagychas mepa yria. BemrdanHa BIHCAHHOIO YTa.
[TongTHe mUIONIA M MHOTOYTONbHUKA. PaBHOBenHKHe (uTypsl. HaxoxkJeHne IUIOIAIH KBaJpaTta,
IPAMOYTOJIbHUKA, I1apajlieIorpaMMa, TPEYTOJIbHIKA, TParleIH.
Tonsmie miomaan kpyra. [Imomasas cektopa. O THONIEHHE TUIoMAa el MoA00HBIX Guryp.

ﬂ E€Kapmogurt Kﬂﬂpduﬂﬂﬂlbl Hd nJjockocmu
@opmyJia pacCTOSHUSA MEXKITY JABYMsA Toukamu. KoopauHaThl cepeuHBl 0Tpe3Ka. Y paBHeHHE (UIYpPBL
YpaBHEeHUA OKPY/KHOCTH U IIPAMOil. YTI0BOI KO3 QUITHEHT IPSIMOIL.

Bexmoput
Ilonamie BekTopa. Moayins (jumiHa) BekTopa. PaBHbBIe BekTopbl. KommmHeapHbie BekTophl. KoopanHatsl
BekTopa. CJIOKeHHe W BBIMHTaHHE BEKTOPOB. YMHOMXKEHIE BeKTopa Ha umciao. CKasipHOe
Hpom3Be/leHn e BeKTopoB. KocHHYC yriia Mek1y JIBYMS BEKTOPaMH.

T'eomempuyeckue npeoépasoéanus
Ilonsitie o npeoOpa3zoBanun (urypsel. JBmkerue Gurypsl. Buiasl aBuKeHHs (pUTrypsl: napaieIbHbII
MepeHoc, oceBas CHMMETpHS, I[eHTpajbHas CHMMETpHS, MoBopoT. PaBHble ¢urypsl. I'oMoTeTHs.
ITonobue duryp.

InemeHm vl 102UKU
Omnpejnienenne. AkcnoMbl U TeopeMbl. Jloka3aTenbcTBO. JOKa3aTelbCcTBO OT MPOTHBHOrO. Teopema,
obpatHas manHOI. HeoOxoaumoe u JlocTaTo4HOE yCIOBHS. YIIOTpeOaeHHEe IOTHISCKHX CBA30K ecau ...,
Mo ...; Mmozoa u MmoreKo moz2od.

TI'eomempus 6 ucmopuueckom pazeumun
13 ncropun reometpun, «Hagana» Esxmizga. Heropus naroro noctynata EBkmiza. Tpuronomerpus —
Hayka 00 H3MepeHHH TPeyroJbHUKOB. [TocTpoeHHe NpaBIIBHBIX MHOrOYT oJbHHKOB. Kak 3apomiuiacek
Hes KOOpAHHAT.
H.H. Jlobauesckuii. JI. Dittep. @ain ee. [Iudarop.



KATEHAPHO - TEMATHYE CKOE ILTAHHPOBAHHE

MaTeMaTHKa. 5 Ki1acc.
5 uacoB B HejelIk0, Bcero 170 yacor:

Home Conepxanne yueOHoro Komiuecr XapakTepHCTHKA OCHOBHBIX BHIOB JeATe/IbHOCTI YIeHIKa
p MaTtepHana BO JacOB (na ypoBHe y4eOHBIX meii cTBHIT)

ypoka

Broanoe moBTOpenne 3 9aca
1 IMoBTOpeHne Kypca MaTemaTuki | -4 KiaccoB 1
2 IToBTOpeHne Kypca MaTeMaTHKH 1 -4 KJaccoB 1
3 BxoaHas KoHTpoIbHag paboTa 1
I'naea 1 HatypaibsHble uncaa 20 yacos
4 Pyt HaTypaIbHBIX HCE
5 Paj HaTypaTsHBIX YHCE 1 Onucvieams CBOIICTBAa HATYPAIBHOTO pAna. UNTaTh N 3amHCHBATE
6 [udpsel. ecqaruunas 3aMich HATYPAIbHbIX HHCEI 1 HAaTypaJbHbIE YHCIA, CPABHIBATE II YIIOPLIOUHBATE HX.
T [ndper. Jlecaririnas 3amiuch HATYPaIbHbIX HHCET 1 Pacnosnaeams Ha UepTemax, pHCYHKaAX, B OKPY/KaKOIEM MHpPE OTPE3OK,
8 Llndper. JlecATHdHas 3aIHCck HATYPATBHEIX THCET 1 TPAMYIO, JIyd, II0CKoCT. ITpHBOINTS mpHMeps Mozeell >Tx duryp.
9 Otpesok. JUniHa oTpeska 1 Ilzmepsans AL 0TPe3KoB. CTPOHTE OTPe3KH 3aJaHHOI JITIHHEL.
10 | Otpesok. [imma oTpeska 1 Pemats 3aza1i Ha HaXOAJIEHIE [UIHH 0TPe3KoB. Bripamars oHI
11 | Otpesok. Timna orpeska 1 €IIHHITBI JUTHH 4epe3 apyrie. [IpHBOINTE pHMEpHl TTpHOOPOB co
12 | Orpesok. [imnaa otpesxa 1 IIKATAMH.
13 | Thnockocers. Ipsamas. Jiya 1 Cmpounis Ha KOOPHHATHOM JIyue TOUKY ¢ 3aJaHHOH KOOp/IHHATOII,
14 | [nockocts. [psamas. JTya 1 OOPERENTTh KOOPAHHATY TOUEH
15 | IImockocts. [pamas. JIya 1
16 | [Ikama. KoopaiHatHblil J1y4 1
17 | llIxara. KoopanHaTHbIl Iya 1
18 | IlIkama. KoopanHaTHEI Ty 1
19 | CpapHeHIE HATYPAIBHBIX “HCEN 1
20 | CpaBHeHIle HATYpPAIbHEIX THCENT 1
21 | CpaBHEHHE HATYPAIbHBIX HHCEN 1
22 IToBTOpeHHE 1 cHcTeMaTH3AIA Y1eDHOr 0 MaTepHaa 1
23 | Kontpomsnas pabora Nel «HatypamsaEle gncaa» 1
I'nasa 2 Cnoenne H BEIMATAHHE HATYPAILHBIX UHcesI 33 waca

24 | CrnoeHile HaTypaIbHEIX dicell. CBOMCTBA CIOKEHIA 1
25 | ClnoseHie HATYpalIbHBIX 'icell. CBolicTBa clIOKeH A 1




26

Cro#eHI e HaTypaTbHLIX Ticell. CBOICTBA CIOAeHHA

1

27 | CaomxeHie HaTypalbHbiX qucen. CoilcTBa cloxeHHs 1 dopamvmipoeans CBOIICTBA CIIOKEHIA H BBIMITAHNA HATYPaIbHBIX
28 | BelunraHne HATYPATBHBIX YHCET 1 THIce, 3aMIckIBaTh 3TH cBoilcTBa B Bijle (hopMyI. IIpHBOIHTE IPHMepPhI
29 | BeMHTaHNe HATYPaTBHEX YHcen 1 YHCIOBBIX H OYKBEHHBIX BhIpakeHHIT, dopmyn. CocTaBIaTh YHCIIOBEIE H
30 BeriTadie HaTYpajlbHbIX HHCE 1 ﬁmem{me BBIpaKEHHA [0 YCIOBHIO 3a/ja' . Pemars YpaBHEHHSA Ha
31 | Beramranie HATYPaIBHBIX UICET 1 OCHOBAaHIH 3aBICHMOCTEll MeXI1Y KOMIOHeHTAMI JeficTBHI cloKeHHs
32 BrmapTanue HATYPaNBLHEIX YHCel 1 1 BEMHTaHHA. Permars TeKcToBEIe 3414411 ¢ MOMOIIBKD COCTABIICHIIA
33 | Yncnosele 1 GyKBeHHble BhipakeHns. DopmyIbl 1 YpaBHEHIII.
34 | Uncnosbie 1 GyKBeHHbIE BHIPAKEHNS, DOPM yIIbl 1 Pacnosnasams Ha YepTexax H PHCYHKAX YTIIbI, MHOTOYTOJBHIKI, B
35 | Uucnossie i 6yKBenubie BhpakeHus. DopMyisI 1 YacTHOCTH TPeYTOTBHHKH, IIPAMOYTOIBHIKH. Paco3sHaBaTh B
36 | Kontpomsaas pabora Ne2 «CroieHie H BRI TaHIE 1 OKpYXKaIOIeM MIIPe MO STHX (HIYP.

HATYPATBHBIX THCED C 1oMOIIb TPaHCIOPTHPA H3MEPSTH IPAIYCHBIE MEPHI YII0B, CTPOITH
37 | Vpasene 1 VIJIBI 3a/IaHHO{l FpaycHOil Mephl, CTPOHTE OHCCEKTPHCY JaHHOTO YIIIa.
38 | Vpasuenue 1 Knaccndumuposate yriasl. Knacendmmposats TpeyToIsHEKI IO
39 | Ypanmenne 1 KOMIIMECTBY PaBHBIX CTOPOH 1 IO BILIAM X YTJIOB. OmIcEBATEL
j(l} 31-0”' ggoauaqenae YI7I0B } ;?E:L%T::fgﬂr::)?\ty;;n;;ﬂgsbmyn nepHMeTphl IPAMOYTOIBHIKA 1

1 B;;‘:‘J wn?a?i::ﬁgge&?gzmon 1 KBajpaTa. Pemats 3a71aqn Ha HaXO/IeHIE [TePIMETPOB
43 | Buasl yrnos. H3MmepeHie yrios 1 Tl e e JoCh,
Cmpouns TOrHMECKYIO HeloUKy paccyaIeHHIl, COIOCTaBIATh

44 | Bunst yrnos. Hsumeperite yrios 1 TIOTYUEeHHBIT Pe3yTLTAT ¢ YCTOBHEM 3a/1atH.
:g g:}i‘; ﬁig:' g;::g:::: ;’Iﬁg: } Pacnoznaeams (HUTYPEL, IMEIOIIIE OCh CHMMETPHH
47 | Muoroyroasuugn. Papabie durypst 1
48 | Muoroyromuukn. Parsie dmryper 1
49 | TpeyronbHHK H €r0 BIIbI 1
50 | TpeyronsHIK H €r0 BIJIBI 1
51 | TpeyronbHHK H €10 BHIbI ) 1
52 | IpsmoyronsHHK. Ock CHMMETPHH (HIYPBI 1
53 | IIpsmoyroibHuk. Ock CHMMETPII (T YpPBI 1
54 | [psamoyronbHuk. Och cHMMETPHH (DHIYPbI 1
55 | [oBTopeHHue H cHcTeMaTH3al yu4e0HOr 0 MaTepiaa 1
56 | KontponbHas padota Ne3 «VpasHenHe. BHIBI VITIOB. 1

MHOTOYTOIBHIKH »
- Inaga 3 YMHOAeHHe H 1e/leHHe HATYPAIbHBIX Hcea 37 HacoB
57 | Ymuoxenne. IlepeMecTiTensHOE CBOMCTBO YMHOKEHIS 1 Dopyyruposanis CBOTICTBA YMHOMKEHHS H JIeICHIS HATyPaTbHEIX
58 | Yuuoxkenne. ITepeMecTHTeIEHOE CBOICTBO YMHOAKEHHS ] 1 | HIcel, 3allICHIBATH ITH CBOICTBA B Biie Gopmyi. Pemars




59

YuuokerHe. [TepeMecTHTeNIbHOE CBOIICTBO YMHOAKEHHA

1

60 | YuuomeHue. [lepemectitensioe cBOMCTBO YMHOMKEHHS 1
61 | CoveraTensHOe I pacnpelenHTenbHOe CBOHCTBA YMHOKEHHA 1
62 | CoyeraTeJasHOE H paclpele/niTelsHOoe CBOICTBAa YMHOKEHNA 1
63 | Couerare/bHOE H paclpe/le/IMTEIBHOE CBOICTBA YMHOKEHIA 1
64 | Jlenere 1
65 | Jlenenne 1
66 | Jlenerme !
67 | JleneHne 1
68 | Jlenewie 1
69 | Jlenenmne 1
70 | Jenenue 1
71 | Hemnenne c ocratkom 1
72 | lenewie ¢ 0cTaTKOM 1
73 | JleneHue ¢ ocTaTKOM 1
74 | Crenens wicna 1
75 | Crenens umcaa 1
76 | Koutpoasnas paborta Ned « VMHOMeEHIE I JeleHHe 1

HaTypaIbHBIX dHCeIn

77 | Inomase. [Lnomase IpaMoyToIbHIKa 1
78 | Ilnomams. Il1omans npaMovrolbHIKa 1
79 | ITnomazs. Ilioma ks npaMoyrolbHHKA 1
80 | [Tnomazs. [Lioma b npaMoyroIbHHKa 1
81 | IIpsmoyromsueii napamwtenenmmes. [Tnpamiga 1
82 | IlpamoyronbHelii napasuietenumnes. [Tupamia 1
83 | IlpsamoyronsHeil napawtenennmes. [Tupamiaa 1
84 | OOBEM IpAMOYTOJIBHOT O MapajLIeIeMmimena 1
85 | OOBém mpaMoyTOMEHOrO TIapasUTeTenmea 1
86 | OOBLEM NpAMOYTOILHOIO TapaJuleNeniena 1
87 | OObéM npAMOYT0JIBHOI O Iapauleeniena 1
88 | KomOuHatopHbIE 38140 1
89 | KoMbnuaTopHble 3a1a4i 1
90 | KombuHatopHble 3a1a41 1
91 | IloBTOpeHHe H cHCTeMaTH3aIN yie0HOro MaTepHala 1
92 1
03 KontponsHas pabota NeS «lImomas. O0bem» 1

| YpaBHeHHA Ha OCHOBAHII 3aBHCHMOCTE M eIy KOMITOHeH TaMi

apH(pMeTHYeCKIX el CTBHIL.

| Haxooums 0CTaTOK NP JIeJIeHHI HaTYpaibHbIX wiicel. [To

3aJaHHOMY OCHOBAHIIIQ I MOKA3ATEN) CTENEHH HAXOIHTh

| 3HAYeHHe CTeIleHH YHCIa.

Haxodume T7I0ma 01 IPAMOYTOIBHIKA 1 KBAJIPATa C IOMOIIE

| (hopMyIL. BelpakaTh OJIHI eIHHIIBI [UIOMIAII Hepe3 ApyTie.

Pacnosnasame na deprekax 0 pHCYHKaX MPAMOYTOTBHEIT

| mapaJUlelenune;l, nupaMity. PacriosHaBaTe B OKpyKalomeM MIpe

MOIENH ITHX QUIYD.
Iz06pascams pa3BépPTKI NPAMOYTOIEHOTO TIApaUIeNIenie/a i

| ITHPAMHJIEL

Haxooump 00béMbl IPAMOYTOJIBHOTO NapalIeIeniena 1 Kyoa ¢

| MOMOIIBIO (hopMyT. BEIpakaTs oIHH eIHHIIB 00bEMa depes
| IpyTHe.

Peruams xoMONHATOPHBIE 3371241 ¢ TIOMOMIBIO epedopa

| BapHAHTOB




I'nasa 4 O6bIKHOBeHHBIE 1podH 18 yacos

94 | Housamie oObikHOBeHHOI Apobu 5 Pacnosnaeams 00BIKHOBEHHYIO JApO0B, [IPaBIUTEHEIE H
95 | Ilonsmie oOBIKHOBEHHOIT apoOi HeNpaBILTLHEIe Ipo0Il, cMelllaHHEe THea.
96 | [TonsaTie 0GBIKHOBEHHOIT oG | Humame U 3anucoieams OOBIKHOBEHHBIE IPo0H, CMEIAHHEIC
97 | TomaTie 0ObIKHOBEHHOI ApobH unena. CpaBHIBaTE 00BIKHOBEHHBIE JPOOH ¢ paBHBIMII
98 | INomsimire 0BbIKHOBEHHOIT IpoGH sHaMeHatensMi. CKIaJbIBaTh H BHIYHTATH OOBIKHOBEHHBIE JApoGH
99 | IlpaBHILHEIE H HelpaBHILHEe ApobH. CpapHeHne jJpobeii 3 | © paBHBIMH 3HaMeHaTe/sMiL ITpeobpasoBIBaTh HelPaBIIBHYIO
100 | [IpasnibHBIE H HellpaBIIbHEIE Apodn. CpaBHeHie apodeil ApoSb B CMElIaHHOE YHCII0, CMEIIAHHOE MHCIO B HEllPaBIUIBHYIO
101 | [IpaBnabHEle 0 HeNpaBILTBHBle apobn. CpaBHeHne apobeil | ApoGk. YMeTh 3allCHIBATH PE3Y/IbTAT JeleHHS IBYX HATYpA/IbHBIX
102 | CroxeHite it BEIMHTaHHE Apobeil ¢ OMMHAKOBBIMIL 2 HCETT B BHJIE OOBIKHOBEHHOI Ipo0H
3HAMEHATelaMI
103 | CnoseHite 0 BeMHTaHIe 1podeii ¢ o/IHAKOBBIMU
3HaAMeHAT el AMIl
104 | JIpobu 1 jeneHne HATYpaIbHbIX UHCeT 1
105 | CmenianHble 9HCIA. 5
106 | CvemaHHBle qiCIa.
107 | CmemanHsle 1icia.
108 | CMmenianHEIe YHCIA.
109 | CMemanHbie qncaa. Teem Ne 1 no mese «Jeticmeusn ¢
06biKHOGeHHbIMU OpOGAMIY
110 | IToBTOpeHne H cHcTeMaTH3aIs yueOHOI0 MaTepHaa 1
111 | KontponbHas pabota Ne6 «OOBIKHOBeHHBIE Ipo0i» 1
Tnaea 5 JecaTHunble 1podn 48 qacos
112 | llpeacrasnenie o JecATHYHBIX JPobIX 4 | Pacnosznaeams, 11TaTh 1 3AIICBIBATE JECATHIHBIE APOOH.
113 | TIpeicTaBieHie 0 1ecATHIHBIX IPOOIX HasbiBaTh pa3ps/ibl 1ecATHYHBIX 3HAKOB B 3aIIHCH JI€CITHUHBIX
114 | IIpexcrasiaeHie o QeCATHYHBIX JPoOIx npobeii. CpaBHHBATE JIecATHHHBIE Ipodi. OKPYTIATE AecATHIHEIE
115 HP&).‘[CT&BJIGH‘[I& O TecATIIHEIX I[POGHX )]pOGH Il HATypa/IbHblE THCIA. BreimonHate NPHKHIKY pe3yIbTaToB
l 16 CPa_BHe_HHe necn]{qﬂm)g:[no6eﬁ | BBIMICIEHI. BBIIOMHATE apanMeT[mecmie I{BI‘:ICTBHH HaI
117 | CpapHeHHe JecATHIHBIX Apodeii JeCATHMHBIMH JPOOAMIL
l 18 CpaBHe'HHe necn]HHHxﬂpoﬁeﬁ 3 | Haxodume cpellHee 3pﬂ¢Me’anecKOe HeCKOJBKHX HIHCe]T.
119 | Oxpyrienne uncen. Mpuxikn 3 [IpHBOINTE PHMEPEI CPEIHIX 3HAUCHII BEMIIHEL PainacHATE,
120 | Okpyriene dice. [IpHKILIKH ITO TAKOE «OJUTH MPOLCHT. [IpeacTaBnaTs IPOLEHTE B BILIe
121 | Oxpyrienne uncen. ITpHKHIKH | HeCATHTHBIX apobeil i IecATIHETe 1poOH B BHIIE MPOIEHTOB.
122 | CaoskeHiie 1 BRMHTAHHE ACCATHYHBIX 1pobeii G | FHKOMMTRROEHT OF HHCIH ¥ MCIO K0 S0 IpAnicHTal
123 | CnoseHire I BRIMHTAHIIE JecSTHIHEIX Jpobeil
124 | CnoseHue I BEIMHTaHHE 1eCS THIHBIX JIpodeil




125 | Cno#eHile N BRIMHTaHHe JecA THIHEIX Ipodeii

126 | CroxeHie 1 BEIMHTAHIE JeCATHYHBIX Jipodeit

127 | CnomeHne n BEIMHTAHIE TeCATHUHBIX Apobeit

128 | KonTponsHas pabora Ne7 «CroskeHne I BEITH TaHHe
JIeCATHYHBIX Jpodefin

129 | VMHOKeHHe JecATHIHBIX Jpodei

130 | YMHOXKeHHe 1ecITHYHEIX qpobeit

131 | YMmHOKeHHe JecATHIHEIX Jpodeil

132 | VMHomeHHe Jeca THUHBIX Jpobeil

133 | YMHOKeHe JecATHUHEBIX Jpobeil

134 | YMHOKeHHe JecATHIHEIX JIpodeil

135 | YMHOKeHHe JecATHHHBIX JApodeil

136 | Jlenenne gecaTiaHbx apobeii.

137 | JeneHne gecaTHIHBIX JIpoOeil.

138 | Jenenue gecaTHYHBIX Apobeii.

139 | Jlenenune JecATHIHEIX Ipobeil.

140 | Jenenne JecaTiaHbIx apobeil.

141 | lenenme JecATHIHEIX Ipobeil.

142 | Jlenenne JecATHYHBIX Jipoleil.

143 | Jlenenne gecATHIHbIX apobeii.

144 | Jlenenne gecaTnuaHblx npobeit. Tecm M 2 no meme «/Jeiicmenn
¢ decamuiHbiMU OpodaMuy

145 | KonTponeHas padota Ne8 « VMHOMKeHIIe 1 JeleHile

| JtecH THIHBIX ApOGeii»

146 | Cpemnee apudMeriueckoe. CpenHee 3HaYeHHe BelTHYHHEI

147 | Cpennee apudmeriyeckoe. Cpenree 3HaYeHHE BEIIMHHBL

148 | Cpemmee apudmerieckoe. CpesiHee 3HaUeHHe BETHIHHE!

149 | TpouenTsl. HaxoIeHHe IIPOLIEHTOB OT THCIA

150 | IlpouenTsl. HaxosIeHIe IPOIeHTOB OT YHCTA

151 | HpouenTsl. HaxosleHie NPOLEHTOB OT YHC/a

152 | Ilpouentst. HaxomeHie IpolieHTOB OT MHCIA

153 | Haxo/IeHHe 9Hca 10 ero MpoleHTaM

154 | Haxox/1eHHe 4Hc/Ia 10 ero IpolleHTaM

155 | HaxoaeHue 1iiciia 10 ero IpoLeHTaM

156 | HaxosaeHHe 9IclIa IO €T0 IPOIeHTaM

157 | [loBTopeHue u cicTeMaTi3ais yyeGHOro MaTepuala




158 | IToBTOpeHNe N cHcTeMaTH3aIlA yaedHOr0 MaTepHala
159 | Koutposshas pabota Ne9 «CpenHee apidmMeTntieckoe. 1
[IpoTieHTE»
TloBTopenNe H cHCcTeMaTH3AINsA YaedHoro MaTepnaia 11 yacos
160- | YrpamueH!s /Ul MOBTOPEHI Kypca 10 '
168 5 Kmacca
169 | KontpormsHas pabora Nel0 «I1torosas». I |
170 AHAIH3 KOHTpOIBbHOI padoTh! 1
Maremarnka. 6 k1acc.
S slacoB B Heaeaw, Beero 170 qacor
Home Copepxanie yaeOHOro Kommect XapakTepHcTHKA OCHOBHEIX BH/IOB JIesSTeTbHOCTH yUeHHKa
p Marepuaia BO YacoB (Ha ypoBHe yueOHbIX JleficTBHil)
YpoKa |
Brognoe moBTOpenne 3 4aca
1 [ToBTOpeHNe Kypca MaTeMaTHKH 3 Kracca
2 [ToBTOpEHIE KYpca MATEMATHKH 5 Kiacca 2
3 Bxonnas KoHTpoIbHad pabota 1
I'naea 1
JleIHMOCTh HATYPAIBHBIX YHCE 17 |
4 Jenute/ H KpaTHble 2 Popmyaupoesams ONpeleleHIA OHATHIL: 1eIHTelb, KpaTHOE,
5 Jlemitem: n KpaTHEIE MpOCTOe THCT0, COCTABHOE THCI0, 00T [enTelk, Han 0o Ib It
6 [Tpr3Hakn gemiMocTH Ha 10, Ha 5 1 Ha 2 0OWIHIT 1eHTe b, B3aHMHO IIPOCTHIE WIIc/a, o0Iee KpaTHoe,
7 TIpH3HAKH JieJmMocTi Ha 10, Ha 5 1 Ha 2 HaHMeHbIIee obIIee KpaTHOe I IIPH3HAKH e/ IHMOCTH Ha 2, Ha 3,
8 [pisHaks gemmmMocTi Ha 10, Ha 5 1 Ha 2 3 Ha 5,Ha 9, Ha 10.
9 [IpisHaky gemmmMocTH Ha 9 i Ha 3 3 | Onuevieams TIPABHIIA HAXOAIEHHS Handombmero odbmero
10 | IIpusnaku nemvocti Ha 9 1 Ha 3 apemurens (HOJD), nanvensmero obmero kparsoro (HOK)
11 | IpusHaku gemnMocts Ha 9 1 Ha 3 HECKOJIBKHX YIICe T, pas/ioikeHNA HATYpPaIbHOIrO HIic/a Ha MpoCcThie
12 | IIpoctsle I coCTaBHbIE YHCIa 1 MHOKHT eIH
13 HanGonp i bl Qe Tels 3
14 | Hanbonsnmiii obnumi gJemiTens
_1‘3 HanGonbimiii obmi 1eaTelb
16 | Hammennmee obimee KpaTHoe 3
17 | HanmMenbiee obiliee KpaTHoe
18 | Hanmensmee o0lee KpaTHOE
19 | IloBTopeHHe U cHCTEMATH3AINA yI1e0HOr0 MaTepHaia 1
20 | KontpombHas padota Nel «/[elHMOCTh HaTypaIbHEIX HHCET» 1




Tnaga 2

O0bIKHOBEHHBIE IPoiH 38
21 | OcHoBHOE ¢BOficTBO ApodH 2 Dopmyruposams ONpelenenis NOHATHI: HecoKkpaTHMas JIpods,
22 | OcHoBHOe cBOiiCTBO JipobH 00mmii 3HAMeHaTe b ABYX 1pobeii, B3aHMHO 0DpaTHbIC HHCIA.
23 | Cokpamenne gpoGeit 3 | TIpHMeHATh OCHOBHOE CBOITCTBO JpobH [/ cOKpaleHis Jpodeil.
24 | Cokpantenne apoGeit TIpHBOIHTE APOOI K HOBOMY 3HaMeHaTeo, CpaBHHBATH
25 Coxkparenne npooeit | 0OBIKHOBEHHBIE 1pobH. BrmonHaTh apudMeTiieckie 1eficTBHs
26 | Ilpusenenne apodeil k odIeMy 3HaMeHaTemo. CpaBHeHIe 3 HaJl OOBIKHOBEHHBIMIL APOOSMIL
npobeii Haxodumes 1podk OT 9HCIA H YHCI0 0 3aJaHHOMY 3HAYEHI0 ero
27 | Ilpusemente apobeit k obieMy 3HaMeHaTemo. CpaBHeHIe apobi. [IpeoGpa3oBbBaTh OOBIKHOBEHHBIE XPOOH B AECATHIHBIE,
npobeii | Haxomuts mecamianoe nprbmoKenie o0BIKHOBeHHOIT ipoGi
28 | IpuBexenne apoGeii k obmeMy 3HaMeHaTemo, CpaBHEHHE
npobeit
29 | Cnoxenne H BRIMHTaHMe Jpodeii 5
30 | Cnoxenne u BeMHTaHHE Jpodeil
31 | CnoxeHie n BEMHTaHIe gpobeii
32 | CHOMENS i NEFTRENE Apabieh
33 | CnoxeHie H BEMHTaHNe Apobeii
34 | KoutposeHad pabora Ne2 «CpaBHeHHe, cloKeHHe H 1
BEMHTaHHe Jpodeiin
35 | YMHOXeHie 1podeii 5
36 | Ymuomenne npobeit
37 | VMHOKeHHe apobeii
38 YMHo®eHne 1podeil
39 | YmuoxeHne apodeii
40 | Haxosuienne 1podu ot 1nca 3
41 | Haxosgtenne apobu o1 uncia
42 | Haxoxaenne Apobn oT 9Hea
43 | KontponeHas padora Ne3 « YMHOMeHHe Jpodeiin 1
44 | BsanMHo ofpaTHEIe THCIA 1
45 | Jlenenme apobeit 5
46 | Jlenenue apooeii
47 | Henenie apobeit
48 | lenene npobeii
49 | Jlenenne apobeii
50 | Haxosienne 9iCIa 10 3HAYEHIIO €ro IPOsH 3




51 | Haxoenne 9ncia Mo 3Ha49eHmio ero apodu
52 | Haxomienne qieia o 3Ha4eHmo ero 1podi
53 | [IpeobpasoBanne oOBIKHOBEHHBIX Ipobeil B JecdTHYHBIE 1
54 | BeckoHeuHBle MepHoANYecKHe AecATIIHEE IPodH 1
55 | Jecarunoe npudimukenne o0bIKHOBEHHOI qpodu 2
56 | Jlecsmirnoe npubmnxerne ob MIKHOBEHHOIT Apobn
57 | IloBTopenne 0 cHcTeMaTH3amMs yqe0HOTO MaTepiala 1
58 | Kontponbhas pabora Ned «/lenenne gpoGein» 1 |
I'tasa 3 OTHoUIeHHA W Nponopunu 28 Yacos
59 | OtHomeHs 2 Popuyniposanms onpejieneHns NOHATHIL OTHOILEHHE,
60 | OtHOIICHIA TIPOTIOPIINA, TIPOIEHTHOE OTHONIEHHE JBYX YICell, IPAMO
61 | IIponopuun 4 | IIPOIIOPIIHOHATBHbIE I 00PATHO MPOIOPHHOHATBHBIE BEIHTHHBL
62 Hpormpmm Hpmcl{xrb OCHOBHOE CBOIICTBO OTHOIIEHHS I OCHOBHOE
63 | Ilpontopmn . CBOIICTBO Itportoptii. [TpHBOIHTE PHMEPHI H OIHCHIBATH
64 | [Iponopimn CBOIiCTBA BEMIHMHH, HAXOIANINXCA B pAMoil n obpaTHoil
65 | [IpoleHTHOE OTHOMICHHE IBYX THCET 3 IIPONOPLHOHAIBHBIX 3aBHcHMocTIX. Haxoants npouentHoe
66 | IIponeHTHOE OTHOIEHHE ABYX THCET OTHOLIEHHE JBYX 'itces. JIenTs 1Hc/I0 Ha IPOnOpHUIOHATEHEIE
67 | TIpotieHTHOE OTHOMICHHE JIBYX dIicest | SRR .
68 KoHTpo/tbias paboTa NeS «OTHOMIEHNS 1 TPOMOPITHIL. 1 Sanucvisants ¢ MOMOMEI0 OYKE OCHOBHEIE CBOIICTBa JpoOH,
H]JOI.IEHI‘HOE OTHOLICHHE ABYX THCEI» OTHOIICHHA, HpUHOpI.[[HI.
69 | IIpsmas 1 06GpaTHAS NPONIOPIHONATHHEIE 3aBHCHMOCTI 3 Awnarusuposams NHQOPMALIIO, [IPEACTABISHHYIO B BHIE
70 | TIpsmas i 0GpaTHAs PONOPIIOHA.TLHBIE 3ABHCIMOCTI CTOMOYATHIX H KPYTOBBIX JHarpaMum. [IpecTaBIsTh HH (O pPMAIio
71 | Jlenenne 4HCIa B JAHHOM OTHOIIEHHI 2 | B BHKe CTONGIATEX B FPYTORKX AERTPAMN
72| Jleneruie uncna b AAHEOM OTHOIHNH Ipusediume I'IplIMEIEI:I cirydaitHbIX cobprmiit. Haxommnrs
73| OkpysHOCTE 1 KpyT 3 BEPOATHOCTh CTYHaiiHOrO cOOBITHS B ONMBITax ¢
74 Dxﬁmam = hpyr | PaBHOBO3MOKHBIMH HCXOIIAMH.
Pacnosnaeame Ha depTeikax I PHCYHKAX OKPYAKHOCTE, KPYT,
E;g ﬁﬁiﬁ: gﬁgﬁm ggﬂ iﬁ&y: : 3 | mwmimap, koryce, chepy, map i X 31eMenTsL Pacno3HaBath B
> OKpYKaIoIeM MHpe Mojiemn 3THX Guryp. CTpoHTE ¢ TTOMOIIEI0

;g ﬁjﬂnﬁa OKpyAHOCTH. ITIoMmAab Kpyra 1 HPKY/A OKPYAHOCTD 3aaHHOTO pajnyca. Izo6pakaTe

HAD, ROHY®, NAp pa3BEpTEN ImUHHApa i Konyca. Hassisats npnbmoxénnoe
79 | luarpaMmel 2 3HaveHHe urcna 7. HaXoTs ¢ IoMOMIBI0 hopMyI JUIHY
80 | Jluarpamnisl OKPY/KHOCTH, TIIOMA/TE KpyTa
81 | Cayuaiinele cobprtig. BepogTHocTh ciryuaiiHoro colbsrTHs 3
82 | Cayyaiinsle co0pTHA. BepoaTHOCTE ciny4daiiHoro cofBITH
83 | Cayuaitrbie cobprmint. BepostHocts cy1aiitoro cobbrris
84 [ToBTOpeHHe 1 cHCTeMaTH3AIN yue0HOro MaTeprana 2
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YMHOKEHIe PaioHaIbHBIX HIICET

85 | IloTopenne 0 cHcTeMaTH3IANNA y9e0HOTO MaTepHana
86 | KontpomnsHas padora Ne6 «lIpsamas i obpatHas 1
NPONOPIMOH ATBHEIE 3aBHCHMOCTH, OKPYKHOCTE I KPYT.
BepostHoCcTs ciyqaiiHOro coOBITHE»
I'nasa 4 Pannonaabuble YHCaa 0 IelicTBHA Hal HuMHu 70 yacos
87 | [omosuTensHEle H OTPHIIATE ILHBIE THCTIA 2 Iptieodiinis IPUMEPh! HCIIOIB3OBAHI OTOAKHT eIBHEIX I
88 | [lomoskuTebHbIE H OTPHIATEbHBIE YIICIA | oTpHIIaTeNbHEIX Hicesl. DopMyTHPOBATE ONpeJieenie
89 | KooprmnarHad npamas 3 KOOPIHHATHOI pAMoil. CTPOHTE Ha KOOPAHHATHON IPAMOIT
90 | Koopmunarnas npsamas TOUKY ¢ 3aJaHHOIl KOOPIMHATOIL, OIPeIe/sTh KOOPIHHATY TOUKIL.
91 | Koopmmatnas npamas Xapaxmepuzoaams MHOKECTBO [elbIX qHcel. O0BACHATL
92 ]'_[em,;e YHCIA. Pau;mﬁa;;],m,;e qHCia 2 | MOHATHE MHOXKECTEA PAlIIOHATBHEIX THCET.
93 | Ilensie uncna. PamioHansHeie TicTa Dopuyiuposams onpejenenie Moy yncaa. Haxoanms Moay s
94 | Momys 4ncia 3 | AHHCa:
95 | Monyss uicia Cpfzem:sama palHoHATBHBIE YHCIa, BBITOIHATE apmbmeniqecme
96 | Moayms 4ncia AeHCTBHA Ball PALIHOHATHHBIMI THCTAMI. 3amichBaTh CBOIICTRA
97 | CpasHenme Ticen 3 aprMeTnIeckix 1eficTBIHIl HAJl PALHOHAIBHEIMI THCIIAMII B BILIE
08 C‘paBHe}mc_qH TaT . hopMyIL Hasbm'{rb Koadpunent 6YKBeHHOIO Ph]paxcemm.
5| e mes el s — s
100 | CpaBHeHue 4HCen 3 3
101 Kganunwan pabora Ne7 «Panmonanensie uncna. CpaBHene 1 Pacuosnaednts Ha MepTekax  PHCYHKAX TICDISEAREYIADILI H
pnovunt e e e e e o,
}g§ gﬁgﬁ:ﬁ: iﬂﬁgxﬁzzi :::23 4 s1HX uryp. DopMymIpoBaTk oNpeeIeHIe epIeH HKYIAPHEIX
IPsAMBIX I TapajUlelbHBIX IpAMBIX. CTPOITS C [OMOLIEBI0
} g; : gﬁgﬁggz g:‘ﬂgg;‘;ﬁ::; ‘;ii:‘; | YTOIBHIHKA NEPHeHINKY ISpHBIE IPIMbIE I NapaLIeIbHbIE
= IpAMBIE.
106 | CpoiicTsa CAOMKEHIS PalHOHAIBHBIX HIicel - ObbacHAmp 1 HIDIEOCTPHPOBATE MOHATHE KOOPIHHATHOI
107 | CoiicTBa CIIOKEHNS PANHOHATBHBIX dHCel mwiockocTH. CTPoHTh Ha KOOP/AMHATHOI IITOCKOCTH TOUKH €
108 | BerauTaHie paltHoHaTbHBIX THeeN 5 | samaHEBIMII KoOpAHHATAMIL, OMpPeAeATh KOOPIHATE! ToYeK Ha
109 | BerauTamie panioHaTbHEIX qHCET mI0cKocTH. CTPOHTS OT/IeMbHBIE TPadHKH 3aBHCHMOCTEIl MEKITY
110 | BeruTanie paioHalbHbIX THCeN | BeMIUHHAMI 110 TOYKaM. AHATH3HPOBATh IpadHKH 3aBHCHMOCTE
111 | Boranranie pauioHaIbHbIX icel Me3JLY BeTHIHHAMI (PacCTOsHIE, BPeMA, TEMIIEpaTypa i T. IL.)
112 | BeluuTaHue panioHanbHBIX YHCeN
113 | KontponsHas padbora Ne§ «CloseHne Il BRIYHTaHHe 1
panHOHAIBHBIX HHCET»
114 | YMBOKeHHe paliioHaTbHEIX THCe 4




116 | YmMHOKeHHe palioHaIbHBIX TIcel

117 | YMHo#meHHe pallioHAIbHBIX HHCel

118 | CBoiicTBa YMHOMEHIS PAHOHATBHBIX YHCEN

119 | CpoiicTBa YMHOKEHHS PAITHOHAIBHBIX YHCEN

120 | CoiicTBa YMHOAKEHI PAHOHAIBH bIX YHCEN

121 | Kosdbumrent. PacipegemirensHoe cBOIICTBO YMH OKeHIA

122 | Koadipuiment. PacnipeiemTenbHOoe CROIICTBO YMH OKeHHA

123 KUBLPI_IIJHI.[IIEI-IT. Pacnpenemirensioe cBOHCTBO YMH O/KEHHA

124 | Koadwprmient. PacnpeennTensHoe CBOIICTBO YMH OKeHS

125 | Koaddpuipent. PacupenemiTensHoe cBOiiCTBO YMH 0/KeHHS

126 | Jlenenne paunoHaJIbHBIX THCE

127 | Jenenue paninoHa/IbHbIX THCEN

128 | Jlenenne panmoHaIbHBIX THCET

129 | Jlenenue pannoHaIBHEIX T Ce

130 | KontponbHas padora Ne9 «VMHOMKeHIE 1 JeleHie
PAHOHATBHBIX THCET»

131 | Pemenne ypaHeHuii

132 | Pemrenne ypaBHeHIIT

133 | Pemenne ypaBHeHHI

134 | Pemenne ypaBHeHuil

135 | Pemenne 3a1a4 ¢ MOMOMIBIO YpaBHEHHIT

136 | Pemienne 3a1a4 ¢ TIOMOIIBI0 YPaBHEHHIT

137 | Pemenne 3aja4 ¢ IOMOMIbIO ypaBHEHHI

138 | Pemenne 3a1a4 ¢ NOMONIBIO YpaBHEHHI

139 | Pemenne 3a1a4 ¢ IOMOIIbIO YpaBHEHHI

140 | KonTponeHas pabota Nel0 «Pemenne ypapHeHmHi H 3a/1a4 ¢
HOMOIIBID YPABHEHHII»

141 | IlepneHmKyISpHEIE NIPAMble

142 | [epneHHKYIApPHBIE IPAMEIE

143 | IlepneHMKyIAPHBIE MPAMbBIE

144 | Ocepas n HeHTpanbHAA CHMMETPHH

145 | Ocepas 1t HEHTPAIbHAS CHMMETPHI

146 | Ocepad Il HEHTpaIbHAS CHMMETPHII

147 | Hapaiienbible npavble
148 | IlapanmensHEle mpsIMEIe

149 | KoopanHaTHas IUI0CKOCTh
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KoopinmarHas II0CKOCTh

151 | KoopmuiHatHas [UI0CKOCT
152 | I'pachugn 2
153 | I'paduxn -
154 | [TosropeHHe H cHCTeMAaTH3alMA YieOHOI0 MaTepHala 2
155 | IloBTopenne 1 cucTeMaTH3ams y1edHOTO MaTepHana
156 | KonTtpombHas paGota Nell «IlepneHaAnKyIgpHbIe I
napaienbHble npaMble. OceBas 0 HEHTPaIbHAS CHMMETPHIH.
Koopmnuarnas ninockocts. I'paduxms
IloBTopenne u cHcTeMaTH3ANNA YaedHoro maTepuana 14 wacos
157- | [loBTOpeHie 1 cHCTeMAaTH3AIMA YIeOHOr0 MaTepHaa Kypea 12
168 MaTeMaTHKH 6 Klacca
169 | Kontpomenas pabora Ne 12 «llrorosas»
170
Maremaruka. 7 kiacc
5 wacoB B Henearo, Bcero 170 gacos
Home Conepikamie yuedHOro Kommie XapaxkTepHCTHKA OCHOBHBIX BHJIOB J1eATeTbHOCTH YVIeHNKa
p MarepHaia CTBO (Ha ypoBHE Y4eOHBIX JeilCTBHII)
ypoxa _ dacos
Tnasa 1{anzedpa) JInneiinoe ypaBHeHHe ¢ 0HOI mepeMeHHoi 15 wacoB
1 Bgeenne B anred py 3 Pacnoznasams YHCIIOBEIe BEIPAKEHNS H BRIPAKEHIS ¢ IlepeMeHHEBIMI,
2 BBejienne B anredpy JHHeiiHbIe ypaBHeHA. [IpHBOINTD IpHMephl BRIpaKEHHIT ¢
3 BxoHas KOHTpoIbHAS paboTa 1 nepeMeHHBIMIL JIHHelHbIX ypaBHenHil. CoCTaBIATE BRIpaKEHIe
4 IiaeitHOe ypaBHeHHE C OJTHOI nepmeﬂﬂnﬁ 5 ¢ MepeMeHHBIMH 110 YCIO0BIEO 3a1a4i. BHINOIHATE n'peoﬁpawnamm
5 TitHelHOE ypaBHEHHE ¢ OJ[HOIi HC]JCMCHHUﬁ BRIpaKEHHI: TPHBOHTH mozio0HbIe claraeMele, PacKpeIBaThH CKOOKH.
6 JlnHefiHoe ypaBHeHHE ¢ OHOI MepeMeHHoi HaxomiTh 3HaUCHII € BRIPAJKCHILA € I1€PEMEHHBIMH IIPIL 331 HHbIX
7 | Jluneiinoe ypaBHeHue ¢ 0HOI MepeMeHHOIT 3HAUeHNsX nepemenHsix. Knaccuduiuiposats anredpanueckue
8 | JInmeftnoe ypasHere c otHofi mepeMenHoi BBIPAKEHILA, QNI CBIBATE 1€/IBIE BBIPAKEHIIA,
9 PellIeHe 3a1a4 ¢ OMOIIbI0 YpaBHEHIIl 3 Popyyaupoeams ONpeeleHNe MHeilHOTO YpapHeHIs. Pemats
10 | PelmeHme 3a1a4 ¢ IOMOIIBEO ypannemr"u JniHeiiHoe ypaBHEHHE B 00IIeM BILIe. H}nepnpe'mponan VpaBHEHIE
11 | Pemente 30124 ¢ IOMONIHIO YpaBHeHIit KaK MaTeMaTIMeCKyIo MOE/b PEaIbHOIT CHT yallii. OmnmHchIBaTh CXEMY
12| PelmeHne 3a1a4 ¢ HOMOMIBIO YpABHEHHHiT Ppellenns TeKCTOBOI 3ajadi, IPHMeHATh e€ JUIA PelleHns 3aad
13 | Pemenne 3a1a4 ¢ IIOMOIIbIO YpaBHEHHIT -
14 | IloBTopeHIe I cHCTeMaTH3amNs yaeOHOT0 MaTepiana 1
15 | Kourposabnas pabora Ne | «JIuneiitnoe ypaBHeHne ¢ OMHOIH 1




| mepemennoii»

I'napa 1 (reomerpusa) IpocTeiimme reomeTpadeckne GUrypebl B UX cBoiicTBa 15 gacos

16 | Touxn u npaMele IIpiigodinms TPHMEpPE] T eOMeTpHIecKHX Guryp.

17 | Toukn 1 npaMeIe Onucsigams TOUKY, PAMYIO, OTPE30K, Y4, YTOIL

18 | O1pesok u ero JUHA Dopsyauposans:

19 | O1pesok u ero aamHa onpedenenus; PABHBIX OTPE3KOB, CEPEIHEI 0TPE3Ka, PaCCTOAHIIL

20 | Ompezok n ero mma MEKITY IBYMS TOUKAMH, JOIOIHITEIbHBIX JIyueil, pa3BépHYTOro yria,

21 | Jiyu. Yron. H3mepenie yrios PABHBIX YIJIOB, GHICCEKTPHCH YA, CMEAKHBIX I BePTHKAIBHBIX YIJIOB,

22 J'Iyq‘ Yromn. H3m,epeﬂne YTII0B nepeceKanmnxca MPAMBIX, NepneHINKY TAPHBIX IIPAMEIX,

23 | Jlyu. Vron. Hsmepenne yrios TepreHINKYIIpa, HAKJIOHHOI, pacCTOSHIS OT TOUKI J10 IPAMOii;

24 CMeXKHBIE I BEPTHKAJbHBIE YTIIBI ceoticmea: PacIoIOKEHHA TOUCK Ha IIPAM Ofl. H3MEPEHHA OTPE3KOB H

25 | CMesHBIE I BEpTHKATbHBIE YIIIbI YIJIOB, CMEKHBIX 1 BEPTHKANBHBIX YIIIOB, NepleH Ky IAPHBIX TPAMBIX:

26 | CMeHBIe H BePTHKAIBHBIE YTIIBI ?CCHOBHOE CBOBCTEO LPAMOR.

2? HEPHEHI{HKYJIHPHHE upoHe TﬂCCfI¢iI!{HPOBﬂII!b yTJ"Eb] _

%8 | AwcmomEt Lloxaszwieams: TeOpeMBl O MEpeCeKAIONTMXCA MPAMBIX, 0 CBOIICTBAX
CMEKHBIX 1l BEDTHKAIBHEIX YITIOB, O €HHCTBEHHOCTH NPAM O,

29 | IloBropeHne H cHcTeMaTH3aLs yieOHOro MaTepHala 2 & S .

= NEPHEHIHKY A PH O JJaHHOIT (CJ’IY‘IaH, KOTrjJa TOYKA TEEHT Ha JaHHOH
30 | Kontponsnas pabota Ne 2 «IIpocTefimiie reoMeTpHIecKie npnoli)
(HTYPEI H HX cBoiicTBax» : e
Haxoowms JUIHHY OTPe3Ka, TPalyCHYIO MEPY YITI4, FICTIONb3 YA CBOIICTBA
X H3MepeHHil.
Ilz66pasicams ¢ TOMOIMIBIO YePTEKHEBIX HHCTPYMEHTOB Te OMETpIIecKHe
(urypel: 0TpE30K, 1YY, YTOJL, CMEAKHBIE H BEPTHKATBHBIE YTJIE,
TepIeHINKYIAPHEIE IPAMBIE, OTPE3KH H Iy,
Hoscusmp, 9TO TaKOE aKCHOMA, ONpeIeIeHHe.
Pewame 3271241 Ha BEIMIICTEHIE I 1OKAa3aTEIbCTBO, IPOBO/IA
HeobXoIHMble J0Ka3aTe/LCTBO, IPOBOIS HeoOXOANMBIE JJoKa3aTe/IbHbIe
paccyKIeHNa
Tnaea 2 (anreedpa) Ileable BbIpakenns 52 yaca (mepsbie 30 yacos)
31 | TomnecTBeHHO paBHbIE BhIpaKeHHA. ToxIecTBa 2 Popmyauposanis:
32 | TomzmecTBeHHO paBHBIEe BeIpaskeHia. ToxuecTBa onpedenenusn; TOAKIECTBEHHO PaBHBIX BBIPaKeHHIl, TOXKIECTBA, CTEIIEeHHI
P

33 | Crenenb c HATYpaJbHBIM ITOKa3aTeseM 3 C HaTypaJbHBIM [TOKa3aTelleM, OHOYIeHA, CTaHIapTHOrO Bida

34 | Crenenb ¢ HATYpa/IbHEIM TOKa3aTeleM OIIHO™IeHA, KO HITTeHTa OMHOWIEHA, CTENCHI OJIHOYIeHa,

35 [ C‘.[_e_ne]ib_ C HATYPa.ILHBIM ITOKa3aTesIeM MHOIoO41JI€Ha, CTEIIeHH MHOIOYIEHA,

36 CBolicTBA CTEIeHH C HaTypaJbHBIM IIOKa3aTelIeM. caolicmea: CTelleHn ¢ HAaTYpaJIbHbIM ITOKa3aTelleM, 3HaKa CTelleHH:;

37 | CaoiicTBa cTemenn ¢ HAaTYpaJILHEIM TOKa3aTeNeM. npacuia; J0Ka3aTelbCTBa TOAKIECTE, YMHOKEHHA OJHOYIEHA Ha

38 | CpoiicTBa CTEIEHH ¢ HATYPAJIbHBIM IT0Ka3aTe/IeM. 3 S H P M OT O er On:

30 | OnHOwTeHB! 2 Ioxazvigams CBOICTBA CTEIIEHN C HATYPA/ILHBIM I0KA3ATEIEM.




40 | OgHowmeHB 3anHchIBaTh I IOKA3BIBATE (JOPMYIIBL: MPOH3BEIEeHIS CYMMEI I
41 | MHorouteHsl Pa3HOCTH [IBYX BhIpaeHIl, Pa3HOCTH KBaPATOB [IBYX BbIPaKEHIIII,
42 | Cnoxenne 1 BRIYHTAHIE MHOTOWICHOB KBAaJIpaTa CyMMBI H KBaJIpaTa pajHOCTH [BYX BeIpaKeHIil, cyMMEI KyOoB
43 | CrnoxeHne H BHIYHTAHIE MHOT0YIeHOB H pa3HOCTH KyOOB JIBYX BbIpaseHHil,
44 | Cromesite i BBIMHTAHIE MHOFOWIEHOB Buruicnams 3HaUEHNe BRIpAXKeHNIt ¢ TepeMeHHBIMIL [IpiMensaTs
45 | Kontpomsaas pa6ota Ne 3 «CTemens ¢ HaTypaIbHbIM cBoIiCTBA CTeneHH U4 npeodpa3oBaHis BeIpa#eHiil. BomomHars
noxazateneM. OnHounedsl. Muorouness!. ClomeHnne i YMHOXKEHHE OJJHOISHOB H BO3BEICHIIE OIHOJICHA B CTEIIEHD.
BETHTAHIE MHOTOWICHOB» IIpuBoMTE OIHOYIEH K CTAHAAPTHOMY BHJY. 3aIICHIBATS MHOIOWIEH B
46 | YMHOXKeHIe 0HOWICHA HA MHOTOWICH CTAHIAPTHOM BH/E, ONIpe/le/IfTh CTeleHb MHOTOW/IeHa.
47 | YMHOKeHHe oqHOYTeHa Ha MHOTOWIEH IIpeoGpa3oBpiBaTh HPOH3BEIEHIE OHOWIEHA I MHOT O'WIEHA; CYMMBI,
48 VMHOMKEHIIE OHOWIeHA HA MHOTOWIEH PA3HOCTH, TPON3BEIeHN IBYX MHOTOWIEHOB B MHOTOWIeH. BRIMTOMHSTh
49 | YMHOKeHHe 0HOWIeHa Ha MHOTOWIEH PpazIoKeHHe MHOTOYJIeHa HAa MHOKHTENH cliocoboM BEIHeceHHd o0miero
50 | Vi EOReHHE Mor oaEHa HA MACEOTReH MHOAHTENA 32 CKOOKH, crioco0oM I pYIIIIPOBKH, 10 GropMyIaM
51 | YMHOKEHIe MHEOrOWIeHa Ha MHOFOWIeH COKpAIIEHHOTO YMHOKeHHA I ¢ IPHMeHeHIeM HeCKONBKIX ClocoDoB.
R e —p——— ITcnonLao?am yKazaHHbIe Hpeoﬁpamnanuit B IIpollecce pelneHis
53 | VMHOKEHNE MHOFO'ICHA Ha MHOFOWLICH YpaBHEHIHIT, JI0Ka3aTelbCTBAa YIBEPAIeHII I, pelleHIs TeKCTOBBIX 3a/1a4
54 | PasnokeHie MHOrOM/IeHOB Ha MHOKHTE/H. BriHeceH e
001IEro MHOKHTE/IS 38 CKOOKI
55 Pazmoaenie MHOTOWIEHOB Ha MEOKHTeMI. BeiHecenne
00IIero MHOMKHTEN 3a CKOOKI
56 | PainoxeHie MHOTOUIEHOB HA MHOKHTeIH. BeiHecenne
00Il1ero MHOKHTEIA 38 CKOOKH
57 | Pasnoxenne MHOrOUIeHOB Ha MHOAHTeH. Metox
TPYTIIHPOBKH
58 | PasnoxeHne MHOrOYIeHOB Ha MHOAKHTeH. Metox
TPYIITHPOBKH
59 Pasnoxenie MHOTOWIEHOB Ha MHOKHTem. Metos
TPYIIIHPOBKH
60 | Kontponbhas padora Ne 4 « YMHOMEHIE OQHOYICHA Ha
MHOTOWIeH. YMHOKeHHe MHOTo49/IeHa Ha MHOTOYJIEH.
PatokeHIle MHOTOWIEHOB HA MHOKHTEI»
I'nasa 2 (reomeTpus) Tpeyroasankn 18 qacos.
61 | PaBubie TpeyromsHiuki. Beicora, mennana, Guccexrpiica Oniicoigams CMBICI OHATIA «paBHble Gurypeiy». [IpuBoiiTs npiumMeps
TPeyroJIbHHKA paeHbIX duryp.
62 | PaBHble TpeyTronbHHKN. BeicoTa, MenuaHa, OnccexTpica ITze6paxcams 1 HAXOIHTh HA PHCYHKAX paBHOCTOPOHHHE,

TpeyroJbHIKa

paBHOOeIpeHHEBIe, IPAMOYTOJIBHBIE, OCTPOYTOTBHbIE, TYTIOYTOIBHEIE
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IlepBEIil 0 BTOPOIl TIPH3HAKH paBeHCTEA TPeYTOIBHHKOB

TPEYTOIBHIKH H HX 2JIEMEHTHBI.

64 | Ilepsstii it BTopoil NpH3HAKI PABEHCTBA TPEYTOIBHIKOB Kraceugpuynupoeams TpeyroJlbHHKH 110 CTOPOHAM H YIIaM.
65 | IlepBriii 1 BTOPOIT IPH3HAKH PABEH CTBA TPEYTOIBHIKOB Dopanyauposams.
66 | IlepBslii It BTOPOIl IPH3HAKH PABEHCTBA TPEYTOIBHHKOB onpedeieisi: 0CTPOYTOILHOTr0, TYIIOYTOIBHOI O, IPAMOYTOJIBHOT O,
67 | [lepseiii H BTOpOil IPH3HAKH PaBEHCTBA TPEYTOJIbHIKOB paBHOOE/IPEHHOT 0, PABHOCTOPOHHETO, Pa3HOCTOPOHHETO
68 | PaBHOGE/IpEHHEI TpeyTOIbHIK U €ro CBOICTBA TPEYTOIBHIKOB; OHCCEKIPHCH], BEICOTEL, MEIHAHE! TPEYTOIBHIIKA;
69 | PapHOOeIpeHHEI TPeYTOMLHIK 1 €ro cBoicTBa PAaBHBIX TPEYTOIbHHKOB; CepellHHOT O HeplleHHKY/IApa OTpeska;
70 | PaBHOGe1peHHBI TPEYTOIBHIIK I €T0 CBOICTBA HepUMCTRd. TDEYT OMBHMRA,
7 PaBHOGEPEHIBII TPEYTOTBHIIK 1 €70 CBOTICTBA ceoliciiéa: PABHOOEIPEHHOT 0 TPEYTOIEHIIKA, CePeIITHHOIO
72 | Tpusnaxu pasoBepeHHOTO TpeyTobHilKa nepHeHINKyIsapa 0TPe3ka, OCHOBHOIO CBOIICTBA paBEHCTBA
73 | IlpusHaku papHOOE/IPeHHOTO TPEYT 0JILHIKA FPEYLOJIBHHROR,
74 | Tpernii IpH3HAK PABEHCTBA TPEYTOIBHHKOB npuzHaki: paBeHCTBa TPeyroIsHHKOR, paBHODe IpeHHOTo
75 | Tpernii mpusHaK paBeHCcTBa TPeYT OJILHIKOB . g <
76 | Teopems Hoxazsieams TeopeMbl: 0 eIHHCTBEHHOCTH MPAMOII,
) e nepHeHIHKYISpH oIl JaHHOI (CIy4ail, Koria To4Ka JIeKHT BHe JaHHOIT
77 | IloBTOpeHHE H CHCTEMATIH3AMNA YyueDHOro MaTepHaia 2 BRE YT (cny e, :
TIpsAMoii); TPH MPH3HAKA PAaBEHCTBA TPEYTOMBHIKOB, IPH3IHAKI
paBHOOEIPEHHOr O TPEYT 0JIBHHKA; TEOPEMB! 0 CBOIlCTBAX CepeNHHHOT O
78 | KontpomneHas padbota Ne 5 mo teme " T OIBHHKH"
» P peyr TepreHInKy1Apa, pPaBHOO I PEHH Or0 I PABHOCTOPOHHET0
TPEYroJIbHIKOB.
Pasvacnuams, 1T0 TAKOE TEOPeMd, OIIICHIBATL CIPYKTYPY TEOPEMBL.
OOBACHATh, KAKVIO TeOpeMY Ha3kIBatoT 00paTHOIl JaHHOIl, B 1éM
3aKI09aeTcs METoI J0KasaTe/ beTBa 0T NPoTHBHOrO, IIpHBomiTh
IPHMEPEI HCIIOIB30BAHIA 3TOI0 METOIA.
Pemate 3ai1a4i Ha BeIMHC/IEHIE I JI0KA3ATE/ILCTBO
‘nasa 2 (anzedpa) 1lennbie BeipazkeHns 52 waca (mpojo/axenne 22 waca
I'nasa 2 (anzedpa P 52 (mp 22 waca)
fi OPMYAUPORATID.
79 | IIpousseenne pa3HOCTH i CYMMBI JABYX BblpaKeHILii 3 D
80 | [Ipomssenenne pasHOCTI I CYMMEI JIBYX BBIpaeHIIil onpedereniA: TOAISCTBEHHO PABHBIX BBIPasKeHIIl, TOXKIECTBa, CTEIeH T
81 | Ilpomseenenne pa3sHOCTH I CYMMEI JBYX BBIPaAKeHHI € HaTypaJbHBIM II0Ka3aTeIeM, OIHOUIeHa, CTaH1apTHOrO BILIa
82 PasHoCTB KBaJIpaToB JIBYX BBIP&}K@HHE 2 OIHOYJICHA, KOB(IJ{iJHIH{CHI‘E OQHOYIEHA, CTCICHH OJHO'MJICHA,
83 | PasHoCTH KBAj{paTOB JBYX BEIPaKeHIt - MHOT'O4/IeHa, CTelleHH MHOTOt/IeHa;
84 KBaﬂpaT CYMMBI H KBaJIpaT pasHoCTH }].ny Bbrpamem[ﬁ 4 ceolicnea: CTENeHH ¢ HaTypalIbHBIM IIOKA3aTENEM, 3HAKA CTETIEHI
85 | KBaapaT cyMMBI I KBAJIPaT PasHOCTIL JABYX BBIPAKEHILT npasuaa; J0KA3aTeIbCTBA TOAILECTE, YMHOKCHIA OJHOWICHA Ha
86 | KBajpaT cyMMBI II KBa/paT pasHOCTH JABYX BEIpa/KeHHIT MECTORUISH, YMA(KSHAY MHOrOHeHOD.
87 | KBapaT cyMMBl il KBa/JIpaT PasHOCTH JBYX BbIpKeHiii Joxaswieams cBOICTBA CTENEHH ¢ HATYPAIBHEIM [IOKa3aTeleM,
88 | IIpeoOpasosaiie MEOTOUIEHA R KBAIPAT CYMMbI ILIH 3 3aNchIBATE I JIOKA3EIBATE (JOPMYIIBL: PO 3BEIEHI CYMME I
| pasmocn amyx Bipaermit PASHOCTIL JIBYX BBIDAKEHHIL, PA3HOCTI KBAPATOB JBYX BbIPAKeEHIL,
80 | Ilpeobpasopamiie MHOTOU/IeHa B KBaApaT CyMMBI LTI KBajpaTa CyMMBI H KBaJIpaTa pa3HOCTH [IBYX BRIPaKEHHIl, CyMMBI KyOOB




Pa3HOCTH JIBYX BBIpa/KeHHH

M pasHOCTH KyOOB JIBYX BEIPaAEHHIL.

90 | I[IpeobpasoBaHne MHOTOMIEHA B KBAIPAT CYMMBI HIIH Beiyienams 3HaueHe BeIpaKEHHIT ¢ NepeMeHHBIMIL [IpiMeHsTE
PazHOCTH JBYX BHIpaKeHHil CBOIlCTBa CTelleH! U peodpa3oBaHils BeIpaxkeHHil. BomonHaTs
91 | KontpoasHas paGota Ne 6 «(DopMYIIBI COKpallIeHHOIO VYMHOZK€eHITe OHOWISHOB 1 BO3BeeHIIe OJJHO'TeHa B CTENeHb.
BBIPAACHHA» H])HBO,I[HTB OJHOYICH K CTAHJaPTHOMY BHIY. 3amHcHBaTE MHOTOWIEH B
92 | CyMMa H pa3HOCTb Ky0 OB JIBYX BBIpasKeHIIit CTAHIAPTHOM BHJIE, OIPEJIe/iTh CTeleHbh MHOTOUIEHA.
93 Cymma H pa3HOCTh Kyﬁ 0B JIBYX B]_,]pa}_xq.;.;]ﬁ. l'[peoﬁpaaon BIBATH MPOH3BEAEHHE OJJHOMIEHa H MHOI' O"LIEHA, CYMMBI,
94 Hp].meﬂeﬂne pasmIMHbBIX Croco0oB pasIoKeHns Pa3sHOCTH, TIPOH3BENEHNA IBYX MHOTOIEHORE B MHOT O"JIEH. BrmomHate
MHOTOWIEHA Ha MHOKH TETH PA3NOAECHHE MHOI'0JIEHA HAa MHOKHTEIH crocoboM BeIHE CeHns 00mIero
95 | TIpuMeHeHHe Pa3/IHYHBIX CIOCOGOB PA3IIOKEHII MHOAHTEI 32 CKOOKIL, CIIOCOOOM IPYHIIPOBKEL 110 hopMyam
MHOTO9IEHA Ha MHOKH TN COKpaIEHHOTO YMHOKEeHIA I ¢ IpHMeHeHIeM HeCKOIBKIX CIOCcO00B.
96 | TIpuMeHeHHe pas/IIMHBIX CIOCOG0B Pa3/I0Ke I chomolaana yKazaHHEIE npeoﬁpasonanu:( B [Ipollecce pemieHns
MHOTOWIEHA Ha MHOMKHTETH ypaBHeHHIL, JI0Ka3aTeIbCcTBA YTBEP#IIEHILI, pellleHs TeKCTOBBIX 3aa
97 | IIpuMeneHNe pa3mIMHbIX cI0COO0B PA3IOAKEHI
MHOI'O'WIeHa Ha MHOKHTEIH
98 | IlosTOpenue u cucremaTzanms yiebHOro MaTepHana.
99 | IloBTOpeHHe H cHcTeMaTH3aIs yieGHOro MaTepHasa.
100 | Kontpombhas pabora Ne 7 «CymMMa 1 pa3sHOCTb Ky0OB JIBYX
BBIpakenHil. IIpHMeHeHie pasIngHbIX cocodoB
Pa3mokKeHHs MEOTOWIeHa Ha MHOKHTeNI
lasa 3 (g;_':_z_'eﬁpa) dyakunn 12 qacos
101 | Ceasu MexTy BemmmHaMi. OyHKINT Hpusadumb HPIIMEPBI 3aBHCHMOCTell Me& Ty BeamanHaMi. Pazmraats
102 | Cpasu MexKay BeandimHami. OyHKIIHA Ccpenn 3aBHcHMOcTell (PYHKIHOHATBHEIE 3aBHCHMOCTH.
103 | Crocobst 3a1aHus yHKLII Onucwigans nowanus; 3aBHCHMOI I He3aBHCIIMOIT e peMEHHBIX,
104 | CiocoGwr 3a1aHuA (GyHKLIII yrKInm, aprymenTa ¢yHKI; crrocoOs! 3aaHms (YHKITHIL
105 | Tpaduk GpyHKimm DopmymipoBaTh opeieneHnd: obmacTi onpejenets GyHKIHIT,
106 | I'pacbux dysxumm obmacti 3HaueH il GyHKum, rpaduka QyHKIN, JTHHSTHOIT QyHKIHI,
107 | JIuneiinas ¢yHKImA, eé rpadukn ceoiictea TPAMOif HPOTIOPINOHATIBHOCTH,
108 | Juneiinas dyHKuIS, €€ rpaduKi cBoiicTBa Beruiiteaams 3HaUeHNe HYHKIHN [0 331aHHOMY 3HATEHIIO apryMeHTa.
109 | Jluneiinas gyrxuns, eé rpadukn caoiicTsa Cocrannfn, Tabmie! 3Hauennil gynxumnn. CTpouTs rpaduk dyHKImIL,
110 | JIuneiinas dyHKuns, eé rpaduKi cBoiicTsa 3aganHoi Tabmiuno. [To rpadmky QyHKIIN, ABIAOLIEICS MOIETIBIO
111 | INoBTOpeHNHE H CHCTEMATH3AMIA YieOHOr0 MaTepHana PERIBHOTO RPOHER G, CUDSIEIITD AEDERISTCINER UL HRONEIC.
112 | KoHTpomsHas pabota Ne 8 «DyHKIHID CTpouTth rpaqm}f TmiHefiHoil ¢ym1111 H NIPAMOil MPOMOPIHOHATBHOCTIL
OmnCchBATh CBOICTBA 3THX (DYHKLIIL
TI'nasa 3(zeomempus) Nlapannenpusie npameie. CymMma yrios TpeyroabHuka 16 gacos.
113 | [TapanmensHele OpAMEle Pacnoznasams Ha depTekax NapalielbHEE IpIMEIE.
114 | IIpi3Haky napauieIbHOCTH IPAMBIX I300pasKaTh ¢ MOMONIBIO THHEITKH I YTOTBHHKA NapauienbHble
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[Ipi3HAaKN TapaLIeTbHOCTH IPAMBIX

TPAMEIE.

116 | CsoitcTba mapajLie/IbHbIX OPAMBIX Onucsigams yribl, 00pa3oBaHHEIE [IPH MEPECETeHIIT IBYX IPAMBIX
117 | CsoiicTea mapantenbHBIX IPSIMEIX CeKyeil.
118 | CpoificTBa NapaniedbHBIX TPAMBIX Popmyauposans:
119 | CyMMa yIJIOB TPEYTOJbHIKA onpede.-'.'emm: napajuleIbHBIX ITPAMBIX, PACCTOAHNA MEATY
120 | Cymma yriios TpeyrobHika napasleIbHBIMH HPAMBIMIL, BHEIIHEr O YIJIa TPeyrOMIbHIKA, [HIIOTeH Y3b
121 | Cymma yI7I0B TpeyrolIbHIIKa H KaTeTa,
122 Cyuma YIJIOB TPEYT OJIBHHKA ceolicmea: TapalelbHBIX ITPAMBIX, YT IIOB, OGEaBOBaIﬂiBIX npi
123 | TIpaMoyronbHeIi TpeyroBHIK TIEPECEICHII Napa LIe/Ib HBIX NPSMBIX CEKYIIET; CYMMBI YITIOB
124 | TIpsaMoyrobHbiii TpeyrobHIK TPEYroJIbHHKA; BHENIHErO YIVIA TPEYT O/IbHIKA; COOTHOIISHHIT MEKILY
125 CBoijicTBa NpAMOYTOTEHOTO TPEVIOIbHIKA CTOPOHAMH H )fl"JIaMH TPEYTOIBHHKA, IPAMOYTOIIEHOTO TPEYTOJILHITKA,
126 | CBOIiCTBA IPAMOYTOIBHOTO TPEYT OJIbHIKA OCHOBHOE CBOIICTBO MapaTebHEIX PSMEIX;
127 | IloBTOpenne 1 cHcTeMaTH3anNs yaeGHOrO MaTepHaa npuekaxi. palaiLHOCTH IPEMALK, DA BHCTRA MO TONLHEL
128 | Koutpomstas pabota Ne 9 «Ilapannenshsle npaMere. CyMma Tpeyrom.umcfm. 2
VIJIOB TPEYTOTBHIKE Hoxazuigams: TeOPeMbl O CBOIICTBAX MapaeNbHBIX MPAMBIX, O CYMMe
YITI0B TPeyYTOMbHIKA, O BHEIIHEM YIJIe TPEeYTOIBHIKA, HepaBeHCTBO
TPeyroJlbHIKA, TEOPEMbl O CPABHEHHII CTOPOH 1 VIJIOB TPEYTOJIbHIIKA,
TEOpPeMBI 0 CBOIICTBAX MPAMOYT OJILHOTO TPEYT OJIBHIKA, TPH3HAKH
napamienbHbIX TPAMBIX, PABEHCTBA IIPAMOYTOIBHEIX TPEYTOIMBHHKOB.
o ) ] | Pewsams 3a1a4i Ha BeIMIICIEHIE 1 JOKA3ATEIbCTBO
I'naga 4 CucTeMbl JIHHeHHBIX YPaBHeHHIl ¢ IBYMS NepeMeHHbIMHA 19 uacos
129 | YpaBHeHHS C JABYMS [epPeMeHHBIMIL
130 | YpaBHeHHS C IBYMSA NepeMeHHBIMI 2 Ipueodums npumeptr: YPABHEHHIA ¢ IBYMS IepeMEHHBIMI; JTHHEITHOT O
131 | JInneiinoe ypaBHeHHE C IIBYMS [TepeMeHHBIMI I ero rpadHK 3 YpaBHEHIS ¢ JBYMS [epeMeHHBIMIU; CHCTEMBI IBYX JMIHEHHBIX
132 | JluneiiHoe ypaBHEHHE C ABYMS [ePeMeHHBIMI I ero rpaduk YpaBHeHHIl ¢ JIBYMS IIepeMeHHBIMIL; PEaIbHBIX MPOLECCOB, UL KOTOPBIX
133 | Jluneiinoe ypaBHEHHE C IBYMSA [epeMeHHBIMI I ero rpaduK YPaBHEHHE C JIBYMA MePEeMEeHHEIMI IUTH CHCTEMa YPaBHEHHI ¢ IByMA
134 | CucreMsl ypaBHeHHIT ¢ [BYMs NepeMeHHbMIL [ padirieckuii 3 TIepeMeHHBIMI SBISIOTCH MaTeMaTIMeCKIMI MOIeIIMIL
METOJI penIeHns CHCTEMBI IBYX TTHEITHETX YpaBHeHHﬁ c Ol'lpl:,ﬂEJISHb, SBJIAETCA JIH I1apa YHCEN PEMIEHIEM JaHHOIO YPaBHEHIA C
JIBYMSA [IepeMeHHBIME JBYMSA NepeMeHHBIMIL.
135 | Cucremsl ypasHeHILi ¢ ByMa nepeMeHHbIMIL I'paduaeckuii Popaymuposany.
METOJI peneHns CHCTEMEI IBYX TIIHEITHETX ypaBHeHHﬁ c oupe()e;femm: PELICHIA YPABHEHHA C IBYMA IIEPEMEHHBIMIL, YTO 3HA'HT
JIBYMSE [IEPEMEHHBIMIT PEeLTh YpaBHeHIle ¢ BYMA NepeMeHHbIMIL: Ipadiika YpaBHeHHA ¢
136 | Cucremsl ypaBHeHHIl ¢ AByMA NepeMeHHbIME, ['padmeckuii ABYMS TEPeMEHHEIMIL; THHEHHOTO YPABHEHIA ¢ ABYMA Te PeMeHHEIMIL;
METOJ] PelIeHIs CHCTEMbI JBYX JIHEiIHbIX ypaBHEHIIl ¢ P ICHILE CRCTEMEE @aBHEHHﬁ C IBYMs ITepEMEHHBIMIL;
JIBYMS [epeMEHHBIMIT cgolicmea YPABHEHHIT ¢ ABYMS [epeMeHHBIMIL,
137 | Pemenme ciicTem MHHEIHBIX YpaBHEHIIT METOIOM 2 Onucwigams: cBoilcTBa rpadika THHEHOTO YpaBHEHNS B 3aBHCHMOCTH

NMOACTAHOBKH

OT 3HaveHHil KodGduimenTos, rpaduaeckuii METO PENIEHNS CICTEMBI
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Pemenne cHcTeM NHHEHMX YpaBHEHHI MeTOI0M
[0JICTAHOBKH

JIBYX YpaBHEHHIT ¢ ABYMA [epeMeHHBIMIL, MeTO]I TIOICTAHOBKH I METOJ
CIIOKEHILA JIJI PEIIEHIs CICTEeMbI JIBYX JIHHeflHBIX YpaBHEe Ml ¢ AByMa

139 | Pemenne cucTeM MHHEHHBIX YpaBHeHHTT METOIOM CIOKEHHS 3 TepeMeHHBIMIL
140 | Pemenne cucTeM MHEHBIX YPaBHEHHIT METOJIOM CIOAKEHHSA Cmpounte TpadiK THHETHOTO YpaBHEHHS ¢ JIBYMS ITepeM eHHBIMIL
141 | Pemenne cicTeM THefiHBIX YPABHEHHII METO10M CIIOKEHHS Pemarts crcTemsl ABYX THHEIHBIX YPABHEHHIT C /1ByMS [epPEMEHHBIMIL
142 | Pemenne 3aja4 ¢ NOMONIBIO CHCTEM JIMHEITHEIX YpaBHEHHII 4 Peiamy TEKCTOBBIE 3a]1a1I, B KOTOPHIX CHCTEMA JBYX JIHEIHBIX
143 | Pemenne 3aa4 ¢ MOMONIBIO CHCTEM JIMHEITHBIX YpaBHeHMil YPaBHEHHII ¢ IBYMA [epeMeHHbIMIL ABIACTCA MaTeMaTHecKoil
144 | Pemenne 3a1a9 ¢ IOMOMIBIO CHCTEM JITHEIHBIX YpaBHEHHI MOIEIBI; peaJIbHOro npoiecca, H HHTCPIIPETHPOBATE PE3YNIBTAT
145 | Pemienne 3a1a4 ¢ TIOMOIIBIO CIICTEM JIMHEITHBIX YpaBHEHII PEIEHHA CHCTEMBI
146 | IlosTopenne 1 cHcTeMATH3aIs yueOHOTO MaTepHaIa. 1
147 | KontpomsHas padota Ne 10 «CrcTeMbl THHEHBIX 1
VPaBHEHII ¢ IBYMS [IepeMeHHBIMIY
Inasa 4 (2eomempun) OxpyxKnHOcTL H KPYT. 'eomeTrpiyeckue mocrpoenns 16 wacon
148 | I'eomerprdeckoe MecTo ToueK. OKpPYKHOCTD H KpyT Ioscuame, 9T0 Takoe 3a/a1ua Ha OCTPOeHHeE; FeoOMeTpHIecKoe MecTo
149 | I'eoMeTpHdeckoe MeCTO ToUeK. OKPYKHOCTB I KpyT Toyek (I'MT). IIpusoauts npumepst I'MT.
150 | Hekotopsle cBoiicTBa oKpyaHoCcTH. KacaTenbHad K ITz06pasxcams Ha PICYHKaX OKPY/KHOCTB H €€ 27IeMeHTHI; KacaTelIbHYIo
OKPYKHOCTH K OKPY#KHOCTIH; OKPYKHOCT, BIIICAHHYIO B TPEVI OJIBHHK, I
151 | Hexoropsle cBoficTBa okpy#HOCTH. KacaTensHas K OKPY#HOCTD, OIMHCAHHYI0 0K0/I0 Hero. OMIChIBATh B3alMHOE
OKPY/KHOCTH pacrnonokenne OKpYKHOCTH H IIPAMOIL.
152 | Hexoropsie cBoiictsa oxpyssoctit. Kacatensras & Dopmyauposants:
OKPY/KHOCTH onpedeieniA; OKPYRKHOCTH, KpyTa, HX 2/IeMeHTOB; KacaTelsHoIl K
153 | Onncannas I BIIICAHHAS OKPYKHOCTH TPEYIOJIbHIKA OKPY/KHOCTIL; OKPYKHOCTH, OLIHCAHHOT OKOJIO TPEYT OJIbHIIKA,
154 | Onmcanyas 1 BIHCaHHAS OKPY/KHOCTH TPeyroJIbHIKA OKPY/KHOCTH, BITHCAHHOIT B TPeYTOJIBHIIK;
155 | OmcanHas i BIICAHHASL OKPY/KHOCTH TPEYTO/IbHIKA ceolicmea; CepeIIHHOrO MepreH/mKyapa kak ['MT; OmccexTpicer yria
156 | 3a;aun Ha nocTpoeHie xak I'MT: xacarenbHofl K OKPY#HOCTH: AHAMETPa I XOPIBL TOUKH
157 | 3anaun Ha nocTpoeHme nepeceder s cepeliHHbIX MepIeHIHKYIApOB CTOPOH TPEYT OJIBHHKA;
158 | 3agaun ma noctpoee TOYKIH Iepeced eHis 5I}CC€'KTIJIIC YIJIOB TPEYTOIbHIKA
159 | Mero TeoMeTpITecKIX MeCT ToUeK B 3a7auax Ha npETaK BACHTRIHOR,
HocTpoeHe Hoxazsigams: TEOPEMBI O CEPE/IIHHOM EPIEHIUIKY/IAPE I ﬁuccex‘rpmie
160 | MeTOl reoMeTpIrecKiX MeCT TOeK B 3a1adax Ha yria kak I'MT; o csoncmalx KacaTe/IbHOil; 00 OKPY/KHOCTH, BIIHCAHHOIT
TOCTpOEHITe B Tpeyl'ﬁ.’-'[bl{}l]{, OIMHCAHHOI OKOI0 TPEYTOJIBHIKA, NpuIHa K
161 | MeTox reoMeTpHYecKHX MeCT TOUEK B 3ajiadax Ha L
HoCTpoeHNe Pewams f)CHOBHHe 3a/la"i Ha [0CTPOEHHe: [IOCT POSHHE YIJIA, PABHOL O
162 | IlosTopenne 1 cucTeMaTH3als yaebHoro MaTepuaa I[aHHaM?I, TEOTERUGHIE SopSIPHECES IEREEIRRNEPA SADHED
163 | Kamiponsman 601 76 4 ORDYRHOCTS HRDYL. OTpe3Ka; I0CTPOeHHE IIPAMOIL, poXo/Idiieil Yepes JaHHYI0 TOUKY H

leoMeTpHIeCKie TOCTPOSHHA»

TepreHIHKY/IAPH 0l 1aHHOIT IPAMOIL; NocTpoeHHe OHCCeKTPHCH
AAHHOTOYLIA; NoCTpOeHre Ty TSRS 110 JIRyM CTOPOFAM B YTy |




MEKILY HHMIL 110 CTOPOHE H JIBYM NPIUIEKAINM K Heil yriaMm, Pemats
3aja4i Ha nocrpoerne Metogom I'MT.

Cmpoums TPeyrolbHUK 110 TPEM CTOPOHAM.

Pewiamnb 3a1a491 Ha BEIIIICIEHNE, I0Ka3aTEIbCTBO 1 OCTPOEHI e

TloBTopeHHe i cHCTeMATH3ALMSA Y1eGHOTO MaTepHaia 7 HacoB

164 Tpeyroneamnxn 2
165 Pasnokenne Ha MHOKHTEIH
: 166 : _Qyﬂm.um.
167 IlapaniensHEle MpAMEIE.
168 ITor oBast KOHTpo/IbLHAS padota
169 ITor oBas KOHTpOIbHAs padoTa 1
170 AHAJIN? HTOTOBOI KOHTPOJIBHOI padoTsl
Martemarnka. 8 Ki1acc
5 uacos B Hegeuro, Bcero 170 gacos
Home Conep:xanne yaedbHOTo Komme XapaxTepHCTIKA OCHOBHBIX BIJIOB e TeNbHOCTH YIEHHIKA
p Marepuaina CTBO (Ha ypoBHe y1eOHbIX JeiiCTBHIT)
YpoKa JacoB
BroaHoe moBTopeHue 3 qaca
1 IToBTOpeHne Kypca 7 Knacca 1
2 [ToBTOpeHne Kypca 7 Kilacca 1
3 Bxosmas koHTpoIEHAs paboTa 1
I'naea 1 PannoHATbHBIE BRIpaXkeHnd 44 uaca (mepsbie 27 WacoB)
1 PannonansHele 1podn 2 Pacnosznaeams 1elble paliloHATbHbIC BBIPAAKCHI, IPOOHEIE
5 PaumonansHEle Apo0I paloHaTbHEIE BRIPAKEHHA, TPHBOIITH ITPHMephl TAKHX
6 OcHOBHO® CBOICTBO Pal[HOHA/IbH O Ipodi 3 BBIpasKeHHil.
T OcHOBHOE CBOIICTBO paIioHaIbHOI JIpodi Dopmynuposans:
8 (OCHOBHOE CBOIICTBO pallHOHaTbH O ﬂpoﬁﬂ onpedenena; pallHOHAIBHOI0 BRIpaKEeHHA, 1OMYCTHMBIX 3HaYeHIIT
9 CrroKeHH e I BEMHTAHHE PALHOHAIBHEIX Apobeii ¢ 3 TIepeMeHHOIl, TOKeCTBEeHHO PABHBIX BBIPAKEHIT, ToK IecTBa,
OJIHHAKOBBLIMIL 3HAMEHATEMAMH PaBHOCHIIBHBIX YPaBHEHHII, PATHOHANTBEHOIO YPABHECHHIA, CTEIICHIIC
10 | CnoseHie i BEIMHTAHIE PalIIOHATIBHBIX Jpodeii ¢ HYJIEBBIM I1OKA3ATE/ICM, CTEICHII C LE/IBIM OTPHIATE /IbHBIM
OIINHAKOBBIMI 3HAMEHATEIAMH noKasaTeleM, CTaHIapTHOTO BHJIA THCTa, 06paTHOI
11 | CnomeHite 1 BRIMHTAHIIE PAlHOHAIBHEIX Apooeil ¢ MPOTIOPIHOHAIBHOCTH;
OIMHAKOBBIMH 3HAMECHATEIAMH ceoticinea:; 0CHOBHOE CBOIICTBO pallHoHaIbHOII Apobil, cBoiicTBa
12 | CnosenHe H BRIMHTAHIIE pallHOHATBHEIX Apodeii ¢ pasHEMI 6 CTEMeHH ¢ MebIM TIoKasaTeTeM, YpaBHeHHit, (yHKIIIH y = £ :
3HaMEcHaT CIIAMH X




13 | CnosenHe 0 BRMHTAHIIE pallHoOHATBHEIX JApodeii ¢ pa3sHEIMHI npaeuaa; CIOKEHN, BRMHTAHHA, YMHOKEHNA, Telenns apodeii,
- 3HaAMeHaTe/aMI BO3BeleHIIs J1podil B CTelleHb;
14 | CnoxenHe I BRMHTAHIIE palHOHATBHEIX Jpodeii ¢ pasHEMI Veaoele PaBeHCTBA JIPosH HYIIHO.
3HAMEHATeIAMI Hoxazvieams cBOICTBA CTEMEHH ¢ [EJTBIM TTOKa3aTeleM.
15 | CnoseHie i BBIMHTAHHE PAlIHOHAIBHBIX Jpobeil ¢ pa3HbIMI Onmicureanis TpadaecKiii MeTo] pelleHns YpaBHEHHIT ¢ 0IHOM
3HAMEHATETISIMIT repeMeHHOIL.
16 | CnosenHe H BRYHTAHIIE pallHOHATBHEIX Jpodeii ¢ pasHEMI Tpumenams OCHOBHOE CBOICTBO pallHOHAIBHOMN ApodH U1
3HAMEHATeAMIT COKpalIeHns I mpeodpazoBanns apodeil. [IpuBoanTs apobn
17 | CnoseHie 1 BBIMHTAHHE PAlIHOHAIBHBIX Jpobeil ¢ pazHbIMI K HoBOMY (001meMy) 3sHaMeHaTemo. Haxo/Iirs cymMmuMy, pasHOCTb,
IHAMEHATeTISIMIT [POH3BEIEHNEN YacTHOe Jpo0eil. BbINOMHATD TOXK e CTBEHHbIE
18 | KoutpoasHas pabora Ne | «OcHOBHOE CBOIICTBO 1 npeo0 pasoBaHIA PAHOHAILHEIX BRIPAAKEHII.
panHoHaIBHOIT Apodi. CiaokeHHe H BEIMHTAHI e PAllHOHAIBHBIX Pewans ypaBHEHI ¢ e PeMeHHOIT B 3HAMeHaTele 1podi.
npobeiin Tpumenams cBOIICTBA CTEIIEHN C LIEIBIM [IOKa3aTeIeM 1711
19 | YMHOKeHHe H JIeTeHHe palloHaIbHBIX Apodeii. Bo3BeneHie 4 Tipeod pa3oBaHIIs BHIPaKeHHil.
pau][oﬂmﬂoﬁ ﬂposﬂ B CTelleHb 3anuceigams 9HcIa B CTAHIapTHOM BILIE.
20 | YMmHOKeHHe H JlenieHHe palioHaTBHbIX npobeii. Bospenenne Boinoansmns NOCTPOSHHE H 4TeHIle rpadika GyHKIHI v = i
PAHOHATBHOI IPOOH B CTENeHb x
21 YMHOMEHHIE I JeICHHE PaLlIoHAIbHEIX Apodeil. BospeneHne
PalHoHATEHON IPOOH B CTeNeHb
22 VYMHOKeHIe I 1eleHHe paliioHalbHeIX apobeii. Boipenexue
PALHOHAIBHOI Apo0H B CTEleHD
23 | TomzecTBeHHEIe Npeobpa3OBaHIA PAlNOHATBHEIX BRIpaKeHHIT 7
24 | TomnecTBeHHble MpeodpasoBaHis PalHOHAILHEIX BIpaKeHHiT
25 | Tomnecrsennble peodpa3oBaHis palliOHa/IbHBIX BbIpAKeHHIT
26 | TomgecTBeHHEIe MpeoOpasOBaHIS PAlHOHAIBHEIX BRIpaKeHN T
27 | TomnecTBeHHEIe MpeodpasoBaHNA PaIMOHATEHEIX BRIpaKeHIIi
28 | TosuecrBeHHbIC IPe00PA3OBAHIA PALHOHA/ILHBIX BRIPAKCHHIT
29 | TomnecTBeHHbIE Mpeodpa3oBaHNS PAIHOHAIBHEIX BRIPAKEHHIT
30 | Kourponsaas padbora Ne 2 « VMHOMeHIIE I elleHHe 1
panHOHATBHBIX podeil. ToAkIecTseHHbIe Mpeodpa3oBaHHs
PAIIOHATEHBIX BRIPAAKEHITD
Taaea 1 (ceomempusn) YeTnipé JIBHHKH 22 w1aca
31 | YeTeIpéXyrombHIK I €70 37eMeHTh Hoscusmip, 9T0 TaKoe TeTHIPEXYTOMBHIK. OMNCHIBATE 3TeMEHTH
32 | YeThIpEXYTOMLHHK H €0 3eMeHTH YETBIPEXYTO/TbHHKA.
33 | [Mapawrenorpamm. CeoiicTBa [1apauleIor pamMma Pacnosnaeame BRIMYKIBE T HEBBNTYKIBIE 9€THI PEX YTOIBHIKIT,
34 | Iapamrenorpamm. CeoiicTBa napa uieaorpavMma ITz06paxcams 1 HAXOINTH HA PHCYHKAX 9eTHIPEX YT OTbHUKI Pa3HEIX
35 | Ipu3Haky napasuienorpaMma BHJIOB H HX 3JIeMeHTHI.




36 | [IpH3Hakn napanienorpaMma 2 Popmyiuposams;
37 | IpamoyronsHHK 2 onpedenenus: MapaUie/iorpaMMa, BEICOTH IapajuleorpaMma;
38 | IIpsmoyronbHIK 2 [pAMOYTOIBHIKA, poMOa, KBaJpaTa; cpesHeil JTHHIH TpeyroJbHIKA;
39 | PoMb 2| TpammeIyn, BEICOTHI TPATIEIHH, CPeJTHell JTMHITH Tpareli;
40 | Pom6 2 LEHTPATBHOTO YT/1a OKPYKHOCTH, BIIHCAHHOT O YIJIA OKPYHKHOCTI
41 | Ksaxpat 1 BITHCAHHOIO H OMICAHHOTL O YeThIPEXYT O/TbHIKA;
42 | Kontponsnas padora Ne 3 «IlapauienorpaMy i ero BILTEb 1 ceolicimea: [1apaJUIeJIor paMMa, IIPSMOYTOIBHIIKa, pomba, KBapata,
43 | Cpexmsas MIHIS TPeyroJBHIKA 1 CPGNFENX JIHHNIL TPEYTONBHIKA i TPalelyH, BIHCAHHOrO yI7i,
44 | Tpanemms 4 BITHCAHHOIO H OIHCAHHOI O YeThIPEXYT O/TbHUKA
45 | Tpanems npusHaii: NApAIIEIor paMMa, PAMOYT OTBHHKA, pomba, BIHCAHHOTO
46 Tpﬂ.l'[eL[[lSI 2 1 OIICAHHOT 0 9ETRIPEXYT OJIBHITKA. .
47 | Tpanems 2 ﬂamguaa:nb: TEOPEMBI O CYMME YTJIOB 4ETHIPEXYTOTLHIIKA, O
48 | Llentpanbisie 1 BumcanHEte yros: 1 rpajycHoii Mepe BIIHCAHHOT O YIUIa, 0 CBOIicTBAX I IIPI3HAKAX
49 | TlenTpatEHEIe N BITICANHETE YITH TapaILIesior paMMa, IPSMOYT OTTBHITKa, poMOa, BIHCAHHOTO I
50 | Bcabie 1 omicasbie SCTHEXYT OB K [P i :
51 | RImanmse Bl ouHCGEINe TeypBXYTONLIR IHpumensms H3YUCHHBIE OIpe/le/Ie A, CBOficTBA I MPH3HAKH K
peLIeHITo 3a/1a1

32 Kontponeras pabota No 4 «Cpenss MIHHA TPeyYToMbHIKA.

Tpanerms. Brincanugle H omiIcaHHBE YeTHIPeXVIONBHHKH»

I'1asa 1 PaunonajabHble Boipadkennd 44 yaca (mociaeqnne 17 9acoB)
53 | PaBHocIUuIBHEIC ypaBHeHHA. PaloHanbHEE YPaBHEHII. 3
54 | PapHOCHIIEHEIE YpaBHEHHA. PaiiioHaTLHEIE YPABHEHHA.
55 | PaBHoCIUIBHBIE VpaBHeHIs. PaioHansHele ypaBHeHIs. Tect
Ne | «Pemenne pauHoHAIBHBIX YpaBHEHHIT»
56 | Crenmenb ¢ neIsIM OTPHUATEIBHBIM 0KA3aTEIEM
57 | Crenens ¢ IeTsIM OTPHIATENLHEIM [TOKA3aTeneM
58 | Crenenb ¢ IeTbIM OTPHIATETLHBIM IOKA3aTETEM .
59 | CreneHs ¢ LEIBIM OTPHIATEIBHBIM IIOKA3ATEIEM 4
60 CRoficTBa CTEMNEHH C IETBIM MOKA3aTENEM.
61 | CpoilcTBa CTEIEHH C IENBIM MOKA3ATENEM.
62 CpoiicTBa CTeNeHH ¢ MelbIM MoKa3zaTeneM.
63 | CpoiicTBa CTeNeHH ¢ IETbIM MOKa3aTeneM.
64 CaoiicTBa cTeneHu ¢ neiasiM nokasateneM. Teer Ne 2 «CreneHs 5
C [eJTBIM MOKa3aTEeNeM»

65 1

k
OyHKIA ¥ =— 0 e rpaduk
X




66

DyHKIHA ¥ = K i e€ rpaduk
X

o7 DYHKIHA ¥ = % 1 e€ rpaduK
68 k

Oynaxms y = — 1 eé rpadik

X

69 | KontponeHas padota Ne 5 «PaunoHa sHble YpaBHeHHS, 1

CreneHs ¢ HETsIM OTPHIATEIBHBM [TOKa3aTeneM»

Tnasa 2 (ceomempua) Monodue TpeyroaLHUKOB 16 4acon
70 | Teopema Daneca. Teopema o IPONOPIHOHATEHEIX OTPe3Kax Dopmyaupoeans:
71 | Teopema Maneca. Teopema 0 NPONOPIHOHAIEHEIX OTPe3Kax | onpedenentie MOJOOHBIX TPEYTOILHHKOB;
7 Teopema Maneca. Teopema 0 NPONOPIIOHAIBHBIX 0TPE3KAX ceoiicmea: MeIlaH TpeyrolbHHKa, OHCCeKTPHCH TPeYToMLHIKA,
73 | Teopema Maneca. Teopema o IpoNOPHHOHATEHEIX OTPE3Kax TepPeceKarolXCs XOpil, KacaTeIbHOM H CeKyIeil;
74 | Teopema Qaneca. Teopema o NpoNoplHOHATEHEIX OTpe3Kax npusHaxu MOA0ONS TPEYT OJBHIKOB.
75 | Teopema @aneca. Teopema o nponopiHOHAIBHBIX OTPE3Kax 6 Hoxasvieans:
76 | IomoGHbIe TPeyroIbHIKH 1 meopemer: Daneca, o NPONOPIHOHATBHEIX 0TPe3KaX, O CBOICTBAX
77 | Ilepsbiii tipu3Hak ogo0H TPEYTOIbHIIKOB 5 Me/[HaH TPEYT OMLHIKA, GIICCEKTPHCH TPEYT AIBHEER,
78 | IlepBhiii np3sHaK 10106HS TPEYTOTBHIKOB cepiicinea; 1EPECEKANINXCA X0, KacaTe/IbHOI i ceKyeil;

79 | TlepBbiil pH3HAK N010OHS TPEYTOBHIKOB npusHaxi Mo00Hs TpeyT 0JIbHIKOB. }
80 | IlepBbiii IPH3HAK TTOAOGHA TPEYTOTBHIIKOB Tlpumensms H3YUEHHBIE ONIpeJieIeHHs, CBOIICTBA H NPH3HAKH K
81 | IlepBslil npu3HAaK Mo100HS TPEYTOIBHIKOB _ PrAICHAI SRl
82 | Bropoil n TpeTHil npi3HaKkH moaoous TpeYI‘OJIBHIIKﬂB 3
83 | Bropoii # TpeTHil IpH3HAKI 11010018 TPEYT OJIBHIKOB 1
84 | Bropoii 0 TpeTHil IpH3HAKH MOX0GHA TPEYT OMBHITKOB
85 | Kontpomnsnas pabora Ne 6 « Teopema Maneca. [Tonobie

IPEYTOJIBHHKOB»

Tasa 2 (ancedpa) Kaaparuble KopHu, JlelicTBHT e/1bHbIE HCIa 25 YacoB

86 | @ymkmisg y=x’ 1 e rpauk 3 Onuctigams: TIOHATHE MHOAKECTBA, YeMeHTa MHOKECTBa, CIOCoDB!
87 | Oyakimig = x’ o eé rpadik 3aJ1aHIS MHOKECTB; MHOMEC TBO HaTypa/IbHBIX UHCel, MHOKECTBO
88 | dymkmis y= x’ u eé rpaduk LIeJIBIX YHCET, MHOKECTBO PallHOHAIBHEIX YHCET, MHOKECTBO
89 KgajipaTHBIe KOPHIL. Apﬂdme'mqecm{ﬁ KBaJIpaTHBI KOpeHb 3 JIeTICTBHT eNTBHEIX HHCEIT H CBA3N MEeKIY 3THMI THCIOBBIMIT
99_ KBalEP%T‘!HEFQE'H“ BE‘IQ_M_GTI_Iq??Mﬁl naﬂpamm{ KOpeHb MHOZKECTBAMI, CBA3E MEAKIY O ecKOHETHBIMH JIe CATHIHBIMI ﬂpOﬁJIMH
91 | KaapaTeeie KopHH. ApHdMeTHIeCKHil KBaIpaTHEIi KOpeHb H pallHOHATTbHBIMH, HPpalHOHATHBIMH THCIIAMH.
92 MHOKECTBO H er0 3IEMeHThI 2 Pacnosnasams panHoHAIbHBIE H HPPAllHOHAIBHBIC HCIIA.
03 | Mitokecino & eto SHeMeres TIpuBomITE NIPIMEPH! PAIHOHATBHEIX JHCe I HPPaIH OHATBHBIX
94 | MoxmuoxecTBo. OMepalHi Ha I MHOMKECTBAMIL 2 IHCCIL




HPAMOYTOJIEHOTO TPEYTOJIBHIKA

95 | [NogmuoxecTBO. Onepaliny HaJl MHOKECTBaMIT anucwieams ¢ MOMONIBIO hOpMYII cBoficTBa Jefic TRl ¢
96 | UncinoBbie MHOKECTBA 2 JeficTBHT e/IbHBIMH THCIAMH.
97 | UncnoBsle MHOMKECTBA Dopmyruposams:
98 | CpoiicTBa apH()MeTHIeCKOT0 KBaIpaTHOI O KOPHS 4 onpedenenna; KBapaTHOTO KOpHA H3 YHCa, apiMeTHIeCKOro
99 | CpoiicTBa apH(pMeTIIECKOro KBaIpaTHOr0 KOPHA KBa/IpaTHOT O KOPHA H3 THCIIA, pABHBIX MHOXECTS, IT0MHOKECTBE,
100 | CpoficTea apndMeTHIECKOTO KBAIPaTHOI O KOPHS TIePeCedeH s MHOKECTB, 00 BeHHEHIT MHOKECTB;
101 | CoiicTBa apiMeTIIeCKOro KBaIpaTHOro KOpHS ceoiicmea: QYHKIHH v = x7, api QMeTHYECKOT0 KBaJIpaTHOTO KOPHA,
102 | TowzecTsenHsle npeodpasoBaHIs BEIPAKCHHIT, COIEPKAILIX 5 yHKIHH ¥ = J; i
KB3/IpaTHBIC KOPHH JokasbiBaTh cBOitCTBA apH{METIIECKOr 0 KBAIpaTHOTO KOPHA.
103 | ToxznecTsennsle npeobpasoBaHIIA BRIPAAEHHIL, COIePAKAILIIX Cimpoums Tpadin GyRKm v = 1 y = Je:
| KBallpaTHBIE KOpHM === S—
104 | TompecTaesmsie npecGpasosanms Rmpam e, CONEpRAITX Hpumensmes NOHATHE apmbuemqewcmro KBaJIpaTHOT 0 KOPHA JUIL
KBAPATHBIE KODHII BBIMHC/ICHHS 3HAYeHH T BRIDAKCHILIT,
= Vipowjame BeIpaKeHIS, collepkaliie apudMeTeckie KBaipaTHble
105 | ToxnecTBeHHEle Npeodpa3oBaHIA BRIPAKEHIIT., colepKalixX 2
KRA/IDATHEIE KOPHH kopHH. Pemate ypapHeHns. CpaBHHBAaTh 3HAYEHNS BBIPAKEHHIL.
106 | Tohecricuies rpela e s e s BrimosaTe npeodpazoBanne BRIPaKeHHIT ¢ IIPHM eHEHHEM
e —— BBIHECEHHS MEOMKIITE A 13-110]1 3HAKa KOPHS, BHE CeHIA MHOMKIITE IS
— 101 3HAK KOPHA. BBIIOIHATE 0CBOBOAIEHIE OT HPPALHOHAIBHOCTH
107 Dynkums y = J; 1 e€ rpaduk. B 3HaMeHaTese Apo0i, aHAII3 COOTHOIIEHIT MeAKILY JHCIOBBIMI
108 OyHKImA ) = _J; 11 €& rpadik. MHOKECTBAMI 1 HX ArIeMeHTaMI
109 @Oyaxma y = Jx ned rpauk. Tect No 3 «KpampaTHsiii 3
| KOpEHb» R
110 | Kontpomshas pabota Ne 7 « KBaipaTHble KOpHI» 1
Inasa 3 (zeomempusn) Pemienne NpAMOYToBHBIX TPeYT 01bHHKOB 14 Yacos
111 | Merpudeckiie COOTHONIICHHS B OPSMOYTOIBHOM TPEYTOIBHIKE
112 | Teopema Ilndaropa.
113 | Teopewma Iitdaropa.
114 | Teopema ITudaropa.
115 | Teopema ITndaropa.
116 | Teopema Ilndaropa. Teem « Teopema Hugazopax 1
117 | Kontponshas pabora Ne § «MeTpHueckHe cOOTHOIIEHNA B 5
HpaMoyToiabHOM Tpeyronbshuke. Teopema [ndaropas
118 | TpuroHomerpHyeckne (GYHKIIH OCTPOro yria 1
| HpAMOYTOIBHOIO TPEYT 0IbHIIKA .
119 | Tpuronomerpideckne ()YHKIHH OCTPOTO Yria 3




120 | TpuronomeTprdeckne (GyHKIINH OCTPOTO Yria 3
| npamoyronsHOro TpeyroibHHKa

121 | Pemenne npgMoyroidbHEIX TPeYTOMLHIKOR. 1
122 | PemeHie npgMoyroJbHEIX TPEYT 0IbHHKOB.
123 | Pemenne npaMOoYTo/IbHEIX TPEYT OIbHHKOB.
124 | KonTponetas pabota Ne 9 «TprromoMeTpidecKne (YHKITH

OCTPOT 0 YTJIa IPAMOYTOIBHOTO TPEYT OJbHIKA. Pemenne

MPAMOYT OJIbHBIX TPEYT OJIBHHKOB)

Inasa 3 (ancedpa) Keagpartusie ypaBHenns 26 uacos

125 | KBanpaTHble ypapHeHUd. PellleHne HellOIHBIX KBAAPATHBIX 3 Pacnoznasams 1 IPUBOIUTE IIPUMEDH! KBAIPATHEIX YPaBHEHHIT

YpaBHeHIT pasmIHLIX BHIOB (MOJIHEIX, HEMOIHBIX, MPHBEIEHHBIX ), KBaApaTHBIX
126 | KeajpaTHble ypaBHeHHA. PelleHHe HEOIHBIX KBAIPaTHBIX TPEXYIICHOB.

_YpaBHeHMHil | Onuevigams B 0011eM BILIE PEIlICHIIE HETIOHBIX KBaIPaTHBIX
127 | Ksanpatasle ypapHeHus. PerieHie HelmoIHbIX KBaIpaTHBIX YpaBHEHHIL.

ypaBHeHIil Dopmyrupoeams:
128 | dopmya KopHeil KBapaTHOIO YpaBHEHIA 4 onpedenenia; YPaBHEHIA [EPBOIl CTENEHH, KBaJPaTHOIO YPAaBHEHILA;
129 (DOPMYIIE KOPHEﬁ KBa,/IpaTHOTO YpaBHeHIS KBaJpaTHOro 'I'pEX‘IIICHa, JHCKPHMIHAHTA KBaJApaTHOIO YpPaBHEHIA I
130 I G}UPMYI[& Kgpﬂcﬁ KBa/IpaTHOTO YpaBHEHIA . KBaJIpaTHOT O Tpéx‘mena, KOpHA KBaJIpaTHOrO Tpéxq;':eHa;
131 | ®Mopmyna KopHell KBaApaTHOTO YpaBHEHHA GIKBAJIPATHOTO YPABHEHIIS;
132 | Teopema Bueta 3 ceoliciea KBaJIpaTHOIO TPEXYIIEHA:
133 | Teopema Buera meopemy Buera u o0patHyo eil Teopemy. }
134 | Teopema BueTa 3anucvieams 1 T0Ka3pBaThL (GOPMYITY KOpHEil KBaJ[paTHOro
135 | KontponsHas paGota Ne 10 «KBaipaTHble ypaBHeHI. 1 ypasHeHd. ccne10BaTh KOMHIECTBO KOPHEl KBa/IpaTHOT O

Teopema Bretay YPABHEHHS B 3aBHCHMOCTH OT 3HAKA €ro AHCKPHMHHAHTA.
136 | KBapaTHblil Tpéxwier 3 Hoxazvieamy meopemoi: BHe{‘a (mpaMylo 11 00 paTHYIO), O .
137 | Ksagpatasiit Tpéxwren Pas/IOKEHITH KBAAPATHOT0 TPEXTICHA Ha MHOXHTEIH, O CBOHCTBE
138 Knam)a'mm'r TPEK‘UIBH KBaJIpaTHOT O TPEXHIEHA € OTPHIATEILHBIM ,E[HCKPIEMIEHBHIOM
'1' 39 Pemem{eypanﬂeml 1"1 .é.Bo,uﬂ]I:IXCﬂ K KBaJ[paTHBEIM i Omlcuemifb Ha npHMepax MeTo/l 3aMeHB! IIepeMEeHHO UM pelIeHHS

VPaBHEHHIL.
140 {,ﬁ:ﬁ;@;nﬂemﬁ R ¥ TR Haxooums KOPHI KBaJIpaTHBIX ypaBHeﬂnﬁvpaammme BHJIOB.
ST IIpumensts TeopeMmy Bueta u obpaTHy1O eil TeopeMy. BBIToNHATS
a1 ;z?]?em{e ypz;nﬂemiﬁ. e Pas/IoKEHIE KBAPATHOTO TPEXLIEHA HA MHOKHTEIH. Haxomts
KOpHI YpaBHeHIII, KOTOpEIe CBONATCA K KBaJpaTHEM. CocTaBIaTh

JAPEREICITVAM. ~ KBA/IPATHBIE YPABHEHHS I YPABHEHII, CBOMNTIECH K KBAIPaTHBIM,
142 ﬁiﬂ;ﬁasﬂemm. CRORYIMEXCH K KBAAPATHEM ABJIAIOIIIECSH MATEMATHY eCKHMH MOJIE/IIMH PEaIbHbBIX CHTYALlHil
143 | Pemerie ypaBpHeHIH, CBOIANNIXCA K KBaJApaTHEIM 5



ypasHeHHAM. TecT Ne 4 «KBaapaTHBle YPaBHEeHHA»

144 | PaunoHanbHble YpaBHEHHA KAK MATEMATIM eCKIle MOJEIH 6
pealbHBIX CHTYAIIII

145 | PaunoHajabHbIe YPaBHEHHA KAK MaTeMaTIM eCKIle MOJIeIH
peanbHBIX CHTYaLL

146 | PanmonaneHEIE YpaBHEH!S KAaK MaTeMaTIMIecKHe MOJIe
pealbHBIX CHTYAI

147 | PamnonanpHble ypaBHEHHA KaK MaTeMaTIMECKHe MOJICH
peaJIbHBIX CHTYALHI

148 | PamnonanpHble ypaBHeHHS KaK MaTeMaTieckie Moje

149 | PanmonaneHble ypaBHEHHA KaK MaTeMaTHIecKHe MoJIelH
peanbHBIX CHTYALHIT

150 | KonTponsnas pabota Ne 11 «KsanpaTHEIl Tpexwien. Pemenie 1
YpaBHEHHIT, CBOAIINXCS K KBaJIPATHEIM YPABHEHIAM.
Pemenne 3aa4 ¢ MOMONIBK PAIIHOHATBHBIX Y PABHEHHIT»

151 | MHOTOYTOIBHIKH 1
152 | Ilomsmie miromann MEOToyrombHika. [ltomans 1
[PAMOYTOJIEHIKA

153 [Inomma e napaniienorpaMma

154 | ITnomas mapanienorpaMma

155 | IInomaas TpeyrodbHHKA

156 | Ilnomamas TpeyroiabHHKA

157 | [Inomaj s Tpanemin

158 | Ilnomasas Tpanermn

159 | IInomajas Tpamemn

bt e | ||t | | |

160 | Kontponshas pabora Ne 12 «Muoroyromsauki. [Inomans
MEOTOYT QIIBETHIEN

IlosTopenne 1 cHcTeMaTH3ALNS YiebHOT0 MaTepHaia 8 wacos

161 | PamioHa/IbHBIE BEIPaKeHNS

162 Ksagpatisie ypaBHEHIA

163 | PemeHre npsMOYTOIBHBIX TPEYT 0JIBHIKOB

164 | KsajgpatHble KOPHH

165 | Tojobiie TpeyroJbHIKOB

|t |t |t | |t

166 | lrorosas KOHTpoIbHaf paboTa




167

Hrorosas KOHTpoJIbHAS paboTa

168

AHaI3 HTOroBoil KOHTPOJIBHOIT paboThl




MaremaTnka. 9 Kiace

5 yacor B Helenio, Bcero 170 gaca

| Comepmanmne yue6noro MaTepuaia

'Xapmrepncmlm OCHOBHBIX BHI0B JedATEIbHOCTH

g E g YieHHKA (HAa ypoBHe yueOHBIX Aefic TBHIT)
& 58
2 = 8
| HepaBencTpa 21
|1 | Unicoskle HepaBencTBa 1 | Pacnoswaeams 1 TIPHBOMNTH TpPHMEPH!  HHCIOBBIX
|2 | YucrnoBsie HepaBeHCTBA [1 | HEPABEHCTB, HEPABEHCTB C TIEPCMEHHBIMH, ITHHEITHBIX
3 | YUncnopble HepaBeHCTBA 1 HEepaBeHCTB C OHOIT IepeMeHHOIL, IBOITHBIX HEPaBEHCTB.
4 | OcHOBHBIE CBOICTBA TIC/IOBBIX HePABEHCTB 1 Dopmyauposams:
5 | OcHoBHbIe CBOIICTBA UICIOBBIX HEPABEHCTR 1 onpedenexus: CPABHEHHA JIBYX WHCel, peleHns
6 Cnoxenne M YMHOMKEHHE YHCIOBBIX HepaBeHCTB. OueHnBaHne 3HadeHns | 1 HEPAaBeHCTBA ¢  OJIHOI  IlepeMeHHOi, i
_ | BBIpasKeHIs HepaBeHCTB, pelieHHA CHCTeMBl HEpaBeHCTB ¢ OIHOI
7 | CrioweHite 1 YMHOXKeHHe YHCIOBBIX HepapeHcTs. OleHHBaHHe 3HauYeHHs | | nepc;ueanoﬂ. 00.1aCTH ONpeie e s BbIPaKEHIL,
| | BBIPAKEH U | | CEOUCTNGT THCIOBBIX HEPABCHCTB, CIIOMECHIA "
8 | CnokeHHe H YMHOKEHHE THCIOBBIX HepaBeHCTB. OlCHHBaHHe 3Hauemms |1 | YMHOKCHIL HHCIOBLIX HEPABEHCTH
_ | Bripakerms Hoxasvleanib; cBOICTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI
"9 | HepaBencrsac ojHOIlIepeMeHHOI 1 | © CTOAKEHIM 1 YMHOKSHIH THCIIOBBIX HEPABEHCTB.
10 | Pemene HepaBeHCTS ¢ OJHOI IePEMEHHOI. UNCIOBBIE IPOMEKYTKH |1 | Pewary mmeiibie HePABEHCTBA. 3aMNCHBATH PETICHI
11 | PemleHme HepaBeHCTB ¢ OJHOII MepeMeHHoI. UNCIOBbIE TPOMEKYTKH 1 HCPARCHCTH: M WL (CHCTCM B RHJIC: HECHOHEIX
12 | Pelleniie HepaBeHCTB C OJIHOII MepeMeHHOl. UHCTOBBIE TPOMEKYTKI 1 | HPOMEXYTKOB, OOBCIMHEHIL, IepeceTieHis ZHCHORNZ
13 Pemenne HepaBeHCTR C 0J{HOII MepeMeHHOil. YNCIOBBIE TPOMEXKYTKI 1 HPOMERY TR Peumrs CHCreMy SEDEBCHETS © GINOR
| i = z mepeMenHoil.  OIEHNBaTh  3HAYWCHHE  BBIPAKCHIA.
| 14 | Pemenne HepaBeHCTB ¢ OJHOI nepeMeHHoi. YHcI0BbIE TPOMEKYTKH 1 g .
15 | Cucremsl IHHEIHBIX HEPaBEHCTE ¢ OJIHOI HepeMeHHO 1 TheCpasme. R6 XUCIUGUAAON. EDRECH. ML
| i = = = HepaBeHCTBAMHU YHCIOBbIE TPOMEAKYTKH
|16 | CHeTeMbl THHeIHBIX HepaBeHCTB ¢ 0JIHO MepeMeHHoil 1
17 | Cucremsl JHHEIHBIX HEPABEHCTB ¢ 0JHOII IepeMeHHoil 1
| 18 | CucTeMHI THHeHBIX HEPaBeHCTE ¢ 0/HOII TepeMeHHoil 1
| 19 | Cucrenbl IHHEHBIX HEPABEHCTB ¢ OJHOI lepeMeHHOI 1
| 20 | TlosropeHite i cicTeMaTH3anis yuebGHoro Matepuana 1
|21 I Konmponasuan padoma 1 no meme « Hepasencimea» |1
 Pemrenne Tpeyro.ibHuKoB |16 |
| 22 Cunyc, KOCHHYC, TAHTEHC I KoTaHreHe yria ot 0 go 180 1 Dopanvaupoeams:
| 23 CuHyc, KOCHHYC, TAHTEHC I KoTaHreHe yria ot 0 o 1807 1 onpedeteHun; CHHYca, KOCHHYca, TaHreHca, KOTaHTeHca
|24 | TeopeMa KOCHHYCOB ] yrma ot 0° 1o 1807




25 Teopema KocHHYCOB 1 | ceolicmee  CBASN  JUTMH  JHAroHazeil ©  CTOPOH
26 Teopema KocHHYCOB 1 napaulenorpaMma.
27 Teopema cunycos 1 Dopmvauposans H pPasLACHATE OCHOBHO®
28 | Teopema cHHYCOB [1 | TPHrOHOMETPHYIECKOE TOAKIECTBO. BLMICIATL 3HATEHITE
29 Teopema cutycos 1 TPHIOHOMETPHYECKOH (YHKIHNH yIda O 3HAYUCHI0
30 | Pemenme Tpeyr olIEHHKOB 1 | OAHOIL 113 €r 0 3a1aHHbIX (YHKIIL
31 Pemenne Tpeyr onsHHKOB 1 Popmyaupoearms W JI0Ka3bIBaTh TEOPEMbI: CHHYCOB,
32 . Pemenne TEE}TU}E}H{KOB | 1 | KOCHHYCOB, CIEICTBIA H3 TEOPEMBI KOCHHYCOB I
33 DOpMYIB! U1 HAXOAISHIA IUIOMIAN TPEYToIbHITKa ] CHHYCOB, 0 ILIOIIAIH OIHCAHHOTO MHOIOYT OJIBHIKA.
34 | DopMyisl U1 HAXOAIEHNS IUIOMAM TPEYTOIbHIKA 1 3anucsieams 1 J0Ka3biBaTh (OPMYIB IS HAXOAICHIL
35 ‘DUPMYJEI JUTIS HAXOAIeHIIS TUIOIA I TPEeYT oMb HIIKA 1 THIoIIa IHn . Tpeyrom;mn_c'a, paurycos BITIICAHHOMN n
36 | QopMyIIsl IS HAXOAJIEHHA [UIOMA TPEYTObHIKA 1, [ OUHCHHEOH OKDYARHOCTEH, TNeyT O bIETRA.
37 Koumponsnan padoma 2 no meme « Peuwienue mpevaotniixoen 1 llpuvensame  W3YMeHHBIE  ONPEJCICHHS,  TEOPEMbI
> ! | 1 popMyIBl K peltrerinio 3a1a4
Kpagparuunas GpyHKums 32 |
38 | TloBTopeHHe H paclHpeHHe cBeIeHHil 0 (YHKIHH 1 | Onucwvigams ~ NOHATHE  (YHKIINI ~ KaK  INIpaBia,
39 | IlosropeHiie H paclIHpeHHe CBeIeHILT 0 (YHKLIII 1 YCTAHABIHMBAIONIETO0 CBA3L MEAJY 3eMeHTaMH JIBYX
40 | IloBTOpenne n pacmHperHne cBeIeHNI 0 (HYHKIIIT 1 | MHOMECTB.
41 CpoilcTBa (PYHKIIH 1 | Popyuyaupoeams;
42 CpoiicTBa (PyHKIHI [1 | onpedereHi; HYIAL ynxmIm; TIPOMEKYTKOB
43 | Cpoiicta hyHKIHI 1 3HAKOMOCTOZHCTBA (YHKIMN, (YHKIIII, BO3pAcTAOIIEi
44 | Kax nocrpouts rpaduk dysumm v = kffx), ecin ussecten rpadux by | 1 (yObiBarolleil) Ha MHOMKECTBE; KBAIpaTHIHOMN (YHKIMIL,
v =ftx) KBaJIpaTHOT O HepaBeHCTBA;
45 | Kak noctponts rpaduk ¢pyHkmm v = kffx), ecin nssected rpadux gysxomn | 1 ceolicmea KBaPaTIMHOI (QyHKINIL
y = fx) npaeuia MOCTpoeHns rpadiKoB (YHKIHI ¢ MOMONIBIO
46 |Kax moctpours  rpabuks  Gymkmmit v =  fa)  + b |1 | Hpeobpasosammii Buaa fix) — fix)+a;
Hy =f{x + a), ecIui H3BecTeH rpaduk PYHKIIL ¥ = f{x) Six) = fx + a); fix) — kfix). }
47 | Kak moctpomrs  rpapukm  QyHKmgmi v = fa + b1 Cmpoums r]3a¢11m1 QyHKIME ¢ IOMONIBE
uy = f{x + a), ecii u3BecteH rpaduk GyHKII ' = f{x) npeobpasosarmii Bia fix) — fix)+ a;
48 | Kax nocTpolTs  rpadHKH dyHxmmi v = fix} + b1l f&) = fle + @) fix) — ki) .
1y = f{x + a), ecm n3BecTeH rpaduK GyHKINIM » = fv) Cmpoum rp:i(j]I{K KBa/IpaTHYHOI :pyufcmn{: ITo rpadmuxy
49 |Kak moctpomrts  rpadukm  Qymxwmi v = J& + b1 | KBaJIpaTH4HOH (yHKI[HI OIIICHIBATE €€ CBOIICTBA.
Wy = ffx + ), ecom w3BeCTeH rpaduK dyHKIm y ~ fx) Onucvigams CXeMaTHUHOe pacroNokeHHe Mapadolsl
50 | Ksajgparmanas ¢yHKimA, e€ rpaduk n cBoiictpa 1 | OTHOCHTENIBHO oOcCH alcIce B 3aBHCHMOCTH OT 3HaKa
51 | Keampariunas dysxins, eé rpaduk u csoiictsa 1 g Koodduienta H. . ofRCRIUMELRHLE
52 Kpanpatianas (pyHKIn4, e€ rpadk 1 cBoiicTBa 1 ;:Joornercmymmero KBS/ pATHORD TPERTMEHA.
53 Ksagpariisas hyHkums, eé rpaduk i coiicrsa 1 eutams KBAJpaTHBIE HEpaBeHCTBA, HCIOIB3YA CXeMY




| pacmooKennd napaﬁom OTHOCHTENEHO ocH adcIHec.

Onucoigams Tpadudeckuii MeToJl pelieHHs CIHCTeMb
IBYX YpaBHEHHIl ¢ JIByMS IIepeMeHHBIMH, MeTol

| NOJCTAHOBKH I METO/ CIOAKEHHA I PEIICHIA CHCTEMBI
| OBYX YpaBHEHIII ¢ JIBYMS IepPEeMEHHBIMIH, OJHO MH3
| KOTOPBIX HE ABISETCA THHENHBIM.

Pewame TEKCTOBbIE 3ajavH, B KOTOPBIX CHCTeMa JIBYX

| ypaBHeHHIT ¢ JAByMA  TepeMeHHBIMH  SBIAeTCS
| MaTeMaTHUecKoili ~MOJeNBbI0  pealbHOro  Ipolecca,

11 HHTEPIPETHPOBATL PE3YIbTAT PEIINCHIIA CHCTCMBI

Hpﬂﬂ'ﬂ.ﬂb HblE MHOZ0VSOTbHIIKH

54 | Kpampamirnas pynxims, eé rpadmk 0 cBoiicTBa 1
55 | Keanparmunas dyHkims, eé rpaduk u coiicrsa 1
56 | Koumpoasnas pasoma Ne 3 no nieve « Keadpamuinas dyuxiusy 1
57 | Pemenne KBaJpaTHBIX HEPABEHCTB B!
58 Pereniie KpajipaTHhIX HEPABEHCTB 1
59 | Pemenne KBaJpaTHBIX HEPaBEHCTB 1
60 Pemenne kpajJipaTHLIX HepaBeHCTB 1
61 Pemennie KBapaTHBIX HEPABEHCTB |1
62 Pemenne KpaJipaTHHIX HepaBeHCTB 1
63 | CicreMsl ypaBHEHUII ¢ ABYMS IIEpeMEHHBIMH 1
64 | CicreMmsl ypaBHEHHII ¢ JByMS [lepeMeHHBIMII 1
65 CHCTeMBI YPaBHEHIII ¢ IBYMA [TepeMeHHBIMH 1
66 | CricTeMBl ypaBHEHIII ¢ IBYMS IIepEMEHHBIMI 1
67 | CneteMs! ypaBHEHHIT ¢ IBYMS TepeMeHHBIMH |1
68 Petenne 3a1a4 ¢ DOMOILBK CHCTEM YpaBHEHIIT BTOPOIl cTel el 1
69 | Konmpoasnaa padoma N2 4 no meme «Keadpamuunaa dvuxyus» 1
9

1

1

1

1

1

1

1

1

1

70 | IlpaBIUibHBbIE MHOTOYTONBHHKI 1 IIX CBOMCTBA | Hloscuams, 4TO Takoe ILEHTp H LEHTPaJbHBIl yroa

71 IlpaBIUThHEIE MHOTOYTOTBHIKI H X CBOIiCTBA | IPABIUIBHOr 0 MHOTOYTO/IBHIKA, CEKTOP H CErMeHT Kpyra.
72 | IlpaBiuibHble MHOTOYTOJIBHIKH 11 IIX CBOTICTBA | Popayauposame:

73 IIpaBirsHele MHOTOYTOIBHIKH I IIX CBOIICTBA | onpedetenue NPaBIILHOTO MHOTOYTOIBHIKA;

74 JlmmHa okpy:xHocTi. [Inomams kpyra | ceolicmaa MPaBIILHOIO MHOT OYTOJIBHHKAE.

) 75 ﬂJﬂma OI_(Q_X?‘(HOCTH‘ Hn(}ma“]:!b prra | ﬂoxa'}u eams CBOICTBA NpaBHIbEHBIX MHOTOYTOJIbHHKOB.
76 | Jlmma oxpysuocti. [lnomas kpyra Januceieams U pazbACHATE  HOPMYJIBI  JUIMHBI
77 | Jlmma oxpyxuocti. [Ltomam kpyra OKPYKHOCTI, [UIOMIA/II KPyTa.

78 | Konmpoawras pasoma Ne 5 1o meme «Ilpasunsisie MHO20V20MBHUKUY 3anucwieams W JOKa3bIBaTh GOPMYIBI JUTHHEL JYTH,
IUIOMIAIN CeKTopa, (hOpMYIIB! JUIS HAXOMKIEHIS paIiycoB
BIHCAHHON I ONHCAHHOI OKPYAHOCTEl IIpaBHIBHOT O
MHOTOYTOJIBHHKA.
Cmipoums ¢ TTOMOIIEIO IHPKYIA H JIMHEHKH MpaBHIbHEE
TPEYTONBHHIK, YeThIPEXYT OIbHIK, IeCTH YTOIbHIIK.
Hpumensms ~ M3yUeHHBIE — OUpeeleHHS,  TeOpPeME!
1 (POPMYIIBI K penleHino 3a1adq

JJIeMEHT bl NPHKIATHOH MATEMATHKH 2 |

79 MartemaTieckoe MoJIeHpOBaHIe 1 Ipueodums npumepnr;

1 | MaTeMaTHYeCcKHX  MoJeneHl  pealsHBIX  CHTYAIIMIT,
80 MaTeMaTHUecKOe MOJIeTHpoBaHie 1 TIPHKIAHBIX 3azad; pHOTHAEHHBIX BEJIMHH;




81 | MaremaTHYeckoe MojlelTHpoBaHHe 1 | HCIIOMB30BaHNA KOMOHHATOPHBIX TPaBHI CYMMBI H
82 Ilpouentabie pacuérs 1 NpoH3BeIeHIA;  CIydaiilHeIX  coObITHiL,  BKIFOMAs
83 | IlpouenTtHble pacuérsl 1 JHOCTOBEPHBIE H HEBO3MOMKHBIE COOBITHA; OIBITOB €
‘84 | TIponeHTHBIE pACYETEl 1 | paBHOBepOATHBIMI HCXOIAMH; npeJicTaBIeHNs
85 npuﬁmmé}mme BRIMHCICHIA 1 CTATHCTHYECKIX JIaHHBIX B BHAe Ta0immI, JAHarpaMm,
86 | llpubGmpkéHHble BRIYICTEHIS 1 | rpaduKkoE; HCTO/IB30BAHI  BEPOSTHOCTHEIX CBOIICTB
87 | OcHOBHBIE IPABIIA KOMOHHATOPHKI 1 OKpYHKarOIIHX SBJICHHH.
88 | OcHoBHBIE IIpaBHIa KOMOIHATOPHKI 1 | Popuyauposams: .
89 | OcHOBHBIE MPaBILIa KOMOHHATOPHKIL 1 onpedenewus: abcomoTHoft NOEPRITHOCTEH,
90 | UacToTa it BEpOSTHOCT CTYHAItHOTO COBBITIS 1 OTHOCHTE/IBHOfl 10T PeIHOCTH, O0CTOBEPHOIO COOBITIA,
91 YacToTa It BEPOSTHOCTH cnyqal“moro COBBITHS 1 HEBOIMOEHOTO COGLTTI‘DI; KIACCHYECKOe ONpeeneHe
92 | Kuaccuieckoe ompe/ie/IeH e BeposSTHOCTH 1| BEPOETHOCTH,
93 Knaccirueckoe onpejeneHne BepoSTHOCTH 1 npagua; KOMOIHHATOPHO0E DpaBHIO CYMMEL,
94 | Kuaccirieckoe onpesiesienie BeposTHOCTH (. g"“ﬁ‘“'“"l’““ TIPSR TORTEET
I e e 1 | Onucwigams 9Talbl pelleHind MPHKIaIHOM 3a1adil.
| IlosicHATE 1 3amICEIBATE OPMYITY CIOMKHEIX HPOIEHTOB.
96 | Huusmsine CRGISHA O OISTHCTHES 1 IIpoBoauTs MpoLEHTHBIE Pacu€rbl C ICHOJNb30BAHIEM
97 HauaneHble cBeleHHs O CTaTHCTIKE 1 CIOKHBIX TTPOTIEHTOB.
98 | losTopeHie i cHCTEMATH3ALIIT y4eOHOro MaTepHana 1| Haxooums Toumocts mTpuOMKeHMs mo  Tabamie
99 | Konmponsnaa padoema Ne 6 no  meme «3Iaemenmuvl  npuxiadroi | 1 NPUGIDKSHHBIX  3Havenmii Bemrmimel. Vcroms3osats
Mamemamuiat» pasmidHble (OPMBI 3amueHn NpHOITASHHOTO 3HAYEHIIL
BemmMIuHBL  OnennBaTeh  NpHOMLKEHHOE  3HAYEHHE
BCIIHYHHBI.
Ipogoduwms  ONBITEI €O CHAVYAIHBIMEH  HCXOMAML.
TToACHATD I 3aMHCBIBATL (OPMYITY HaXOAIEHHA 9aCTOThI
caydaiiHoro cobbtHa.  ONHCHIBATE  CTATHCTHHYECKYIO
OLleHKY BepoSTHOCTH ciydaiiHoro codeimig. Haxomuts
BEPOATHOCTh  CAy4aiiHOrO CcOOBITHH B  ONBITAX C©
PaBHOBEPOATHBIMH HCXOTaMH.
Onucpigams STAllBl  CTATHCTHYECKOTO  HCC/IEIOBaHI.
Odopmate nudopMalio B BHIE TaOIII H JarpamMmM.
I3pnekats uHpOpMAIDIO U3 Tabmmy W JHATPAMM.
HaxomnTe W TPHBOANTE TPHMEPEl  HCTIOIL30BAHHA
CTATHCTHYECKHX XapaKTepPHCTHK COBOKYIHOCTH JAHHBIX:
CpejiHee 3HAYeHIe, MOJia, pasMaX, MejliaHa BhIOOpPKH
JlekapToBbl KOOPIHHATHI HA IIJIOCKOCTH 11

100 | Paccrosmme

MEAIY JBYMS TOSKAMH C 3aJaHHBIMI

KoopauHaTamir. | |

| Onuceisams IPAMOYTOIBHYIO CHCTEMY KOOD/IHHAT.




KoopanHats! cepe/iiHEl 0Tpeska | @opmyaupoeams. ONpeleNeHNe YypaBHeHHA (HIypBI,
101 | Paccrosinme Mesgy [ByMs TOUKAMH ¢ 3aJaHHBIME  KoopiuHatami. | 1 HeoOXO0HMOe H JI0CTaTOMHOE YCJIOBHS [apajulebHOCTH
KoopamHats! cepeiiHEl 0Tpeska | IBYX IPAMBIX.
102 | PaccrosHme MesIy JABYMS TOYKaMH ¢ 3aJaHHBIMH  KoopamHatami. | 1 Janucvieams W JI0Ka3WBATh  (OPMYIEI  PACCTOSHHA
KOOPJI!H&TB[ CEPEUIHBI OTPE3Ka MERIY ABYMA TOYKaMI, KOOPAHHAT CEPEANHBI OTPE3KA.
103 | Vpaenenne Qurypsl. YpasHeHne OKPY:KHOCTH 1 Buigodums ypaBHEHIE OKPYXKHOCTIH, o0lIee ypaBHEHHE
104 | Vpasnesiie GUrypsl. Y paBHeHie OKPYKHOCTH |1 |mOpAMoH,  ypaBHCHHE — NpAMOA ¢ YRIOBHIM
105 | Ypapmenue drrypsl. Y paBHeHHe OKPYKHOCTIH 1 Koa(rmmenTom.
106 | Vpasmenie mpsmoit 1 | Hoxaswieams HeoOXOIMMOE I JIOCTATOYHOE YCIIOBHE
107 | VpaHeHme mpaMoil 1 napaLiebHOCTH ABYX [PAMBIX.
108 _Y_l'.‘IOBOi_’I KU3@¢I]IIIHEHT npmoa. | l | HP!LM’EHRIH& H3YHEHHBIE onpeaencHn, TeopeMBI
109 | YraoBoii Ko3dxpuineHT npamoii 1 1 POPMYIIHI K PelIeHio 311
110 | Koumpoasnan paboma Ne 7 no mewe «Hexapmosw xoopdunamsr wa | 1 |
B NIGCKOCTNN Y
BekTopbl 14
111 | Houstie BekTOpa 1 | Onucwigams NoHATIA BEKTOPHBIX H CKATSPHBIX BETITHH.
112 | TlousTie BekTOpa 1 o cIpHpoBaTh NOHATHE BEKTOpA.
113 | KoopanHatsl BeKTOpa 1 | Popmymupoeams.  onpedeiexus. MOIYIA  BeKTopa,
114 | CroiKeHHe H BRI TaHHE BEKTOPOB 1 KOJTHHEAPHBIX BEKTOPOB, PABHEIX BEKTOPOB, KOOP/IHHAT
115 | CrioxeHite 1 BEIMHTAHHE BEKTOPOB |1 | BEKTOpa, CYMMbl ~ BEKTOPOB, pa3sHOCTH  BEKTOPOE,
116 | CrnokeHiie i BHIUITAaHHE BEKTOPOB 1 [POTHBOMOIOKHBIX BEKTOPOB, YMHOMEHHS BekTopa Ha
117 | CiokeHne 1 BBIYITaHHE BEKTOPOB 1 | HHCIIO, CKATIAPHOI O NIPOH3BE/IEHHA BEKTOPOB;
118 | VMHOKeHHe BEKTODA Ha T1CI0 1 ceolicmea. PABHEIX BEKTOPOB, KOOPIIHAT PABHBIX
119 | VMHOKeHHe BeKTOpA Ha YHCIO |1 | BEKTOOB, CIOKEHI BEKIOPOB, KOOPIHHAT BEKTOpa
120 | YMHO#eHHe BEKTOpa Ha THCIO 1 CyMMBI M BeKTOpa  pasHOCTH  [BYX  BEKTOpOB,
121 | CkapHOE IPON3BEICHIE BEKTOPOB 1 KOJUTIMH eapHBIX BEKTOPOB, YMHOKEHIIA BeKTOpa Ha YHCIIO,
122 | Cxansproe IpON3BEIeHTE BEKTOPOB 1 cKaJlnpf»lorU [IPOH3BEIEHI IBYX BEKTOPOB,
123 | CrauspHoe POU3BEIIeHHE BEKTOPOB T s e s
124 | Konmpoasnaa padoma Ne 8 no meve «Bexmopubiy ['1 | Hoxamicams TCODEME: O BAXORICHE KOODIHAT
BEKTOpa, 0 KOOPIMHATAX CYMMBEl H Pa3sHOCTH BEKTOPOB,
o0  yclIOBHH  KOIINHeApHOCTH  JBYX  BEKTOPOB,
O HAXOMJIEHHIT  CKAMMPHOro  IpOH3BeleHNs  1BYX
BEKTOPOB, 00 YCIOBHH MepIeH HKY/IAPHOCTH.
Haxoodums KOCHHYC yTIIa MEKIY JB YMS BEKTOPaMi.
Hpumensms  U3yUeHHBIE  OUPEIENEHHS,  TEOPEMEl
H (hOpMYIB! K pemieHIIo 3219
"nc/10Bble MOC/ICI0BATE/IbHOCTH 21 |




125 | YncnoBsle TOCIeI0BaTEIBHOCTH 1 | Hpueodums npumepui: TIOCTEI0BATENLHOCTEN; THCIOBBIX

126 | YicnoBbie NOC/IE10BATEIBHOCTI 1 [0c/e10BaTe IbHOCT e, B 4acTHOCTH apH(pMeTHIeCKOIl 1

127 | ApnudmeTHdecKas nporpeccus 1 reoMeTpHYecKoil IporpeccHii; HCIOIB30BAHIA

128 | ApudmeTidecKas Iporpeccs [1 | mocrezioBaTeNbHOCTEfl B peanbHOIl JKIBHH: 3a1ad, B

129 | ApudgmeTiieckas HIporpeccis 1 KOTOPBIX paccMaTpHBAKOTCHA CYMMBI C DeCKOHETHBIM

130 | Apndmenteckas mporpeccHs 1 | "IHCIIOM C/aTaeMBIX.

131 | CymMa i [IepBBIX 9IEHOB apH()MeTItecKoll IPOrpeccH ] Onucevigams: TOHATHE [OCIeN0BATENbHOCTH, YieHa

132 | Cymma i HEpBBIX 4IEHOB apH()METHIECKOil TPOTPEcCH |1 | osisnomarebHactH, cocobe! JANaHuS

133 | CymMa i TIepBBIX 9IEHOB apH(MeTHIecKOil IPOrpeccHil 1 ROCAOBATEIILH OCTH. -

134 | Cymma n mepBBIX 14IHOB apiMeTIHecKoil IPOrpeccHit 1 Betuucname  neHbl TOCTEN0BATEILHOCTH,  3ajaHHOf

135 | Teomerpieckas nporpeccis 1 thopmymoii n-ro WwieHa HIN peKyppeHTHO.

136 | Teomerpireckas nmporpeccus 1| Popmyaupoams: .

137 | Teomerpieckas mporpeccis 1 onpedeneHu ) apHdJMEl"H‘icCKOH HPOrPECCIIH,

138 | CyMya 1 IepBHIX TIeHOB FeOMeTpITeckoii porpeceit N Femis ieine el ot N .

139 | Cyads & BEOBAIX TIC108 TAOMETDHRCSK ol T GIOCOCHN M 1 ;c;;z:;:::;: m:llne}ma reoMeTpHyeckoil B apHdmeTHdIecKkoi

140 | CymMa n mepBRIX "LIEHOB TEOMETPIMECKOH NPOrpeccry i 1 3adasams  APHMETHMECKYIO M  TCOMETPHIECKYIO

141 | Cymma DeckoHedHOIT reoMeTpHYIecKoil porpecci, y KoTopoii | q | < 1 1 TIPOTPECCHIT PEKYPPEHTHO.

142 | Cymma GeckoHeqHOIl reoMeTpHyecKoil porpeccu, y kotopoit | q | < 1 1 |

143 | Cymma GeCKOHEHHOI IeoMeTPHHECKOil MPOrpecci, y KoTopoii | g | < 1 ! | 3anucvieams 1 noscuams (GopMmyssl o0mero tieHa

144 | TloToperie 1 CHCTEMATH3ALIA Y €OHOI0 MATEPHATA 1 apudmerueckoit n reomerpudeckoii mporpeccirii.

145 | Koumpoasnaa paéoma Ne 9 no meme « Hucnoevie nocnedosamensHocmin 1 Janucweams 1w doxazviganty: (OPMYIIBI CYMMBI 71 TIEPBBIX
WIEH OB aprdgMeTIrIecKoi u reoMeT pHIecKoil
nporpeccuii; GopMyIisl, BeIpakawliliie cBoiicTBa 4WieHOB
apidMeTHIecKoil 1 reoMeTpHYecKoil mporpeccHii.
Boryucasmes  cymMy  DecKOHEYHOH — TeoMeTpHIecKoil
nporpeccu, y Kotopoit | q | < 1. Ilpexcrasnsts
OecKOHEUHBIE — HepHOINYMecKHe  apodn B Bije
OOBIKHOBEHHEIX

T'eoMeTpHiecKne npeodpazoBaHus 10 |

146 | Jlpienne (nepemementie) urypsr. [Tapate sHBIT Meperoc 1 Ilpugodums NpHMepHl Ipeobpa3zoBaHiA GHTYP.

147 | JiBiaene (nepemenmenyie) Gurypsl. Ilapaiuie bHbiil mepenoc |1 | OmiceiBate  npeobpasoBanns  (Uryp: mapaLIelbHBI

148 | JIpmaenne (nepememenne) qurypsl. [lapamensnsiii mepenoc 1 nepeHoc, oceBasd CHMMeTpIA, eHTpajibHad CHMMETPIA,

149 | Ocepas 1 1eHTpaibHad cuMMeTpui. Ilopopor 1 MOBOPOT, TOMOTETIIA, TOH00HE.

150 | Ocepas 1 meHTpaibtas cumMMerpii. [losopot 1 Popyposams:

151 | T'omotemus. [Togobue duryp 1 onpedenenus: JIBIKEHHS: PaBHBIX  (GHIYP: TOUEK,

152 | Tomotemus. [Tonobue ¢Hryp [ 1 | CHMMETPHYHBIX OTHOCHTEIEHO MPAMOH; TOYEK, .




153

Konmponsnas padoma Nel0 no meve «l eomempuveckue npeodpazosaniny

CHMMETPHYHBEIX ~ OTHOCHTENBHO  TOYKH;  (DHTYPBI,
HMeroIlell 0Ch CHMMETpHH; (HIYpPbI, HMEIONIeH 1eHTp
CHMMETPHIL; OXOOHBIX hHTYD;

ceoticmea; JIBIKEHNS, TIapaUIeNbHOTO IepeHocd, 0CeBoil
CHMMETpPHI, IEHTpadbHOH CHMMEIPHIL, IIOBOpOTA,
TOMOTETHIL

oxassieams TeopeMbl: © CBOMHCTBaX Mapa/UlebHOT O
Tieperoca, OCeBOi CHMMETPII, IIEHTPaIbH 0l CHMMET PHI,
[10BOpOTAa, TOMOTeTHH, 00 OTHOWIEHHH IUTOMIA/ed
110/I00HBIX TPEYT 0JIbHHKOB.
Hpu.weumnb B YUeHHEIS

1 (HOPMYIIBI K pelIeHHio 3a1a

Onpe/IeNeHHs,  TeopeMbl

 HauankHble cBeleHAd N0 CTEPeOMETPHR

]
154 | TIpamas npusma. TTnpamiza 1
155 | TIpamas npusma. Inpamiga 1
156 | Hnmaap. Konye. Iap | 1
157 | Humranp. Konye. lap 1
158 | Kenmpoawnas padoma Ne 11 no meme «Hauamnvie ceedenua no | |
cmepeoMenpun s
TloBTOpenHe H CHCTeMAaTH3AIMSA Y9eOHOro MaTepraia 10
VnpazKHeHHs 718 TOBTOpeHHs Kypca 9 Kiace B
159 | Pemenne HepaBeHCTB ¢ OJHOI MepeMeHHoil. YHcI0BbIe IPOMEKYTKH 1
160 | Crcremsl MHHEHBIX HepaBeHCTB ¢ 0JIHOIl NepeMeHHoil 1
161 | Pemenite TpeyronbHHKOB 1
162 | PemeHne TpeyroabHIIKOB 1
163 | Metox koopaisat 1
164 | Bektophl 1
165 | ApupMeTHIecKas H TeoMeTpHIECKad [IPOIPECCHI 1
166 | ApujnmeTideckas H reoMeTpHIECKas POTPECCHI 1
167 | Knaccrueckoe onpelenenne BeposSTHOCTH 1
168 | Konmponwsnas padoma 3a Kypc 9 Kiacca | 1
169 | Konmpoasnas paéoma 3a Kypc 9 kracca 1
170 | Ananuz Kenwmpoasnoit padoomst 1




10.

11

12.

13.

14.

15.

16.

17

18.

19.

20.

VYueono-memoouueckie cpedcmeda odyvieHn

OcHoéHas Tumepamypa

Marematnka: 5 K1acc: y9eOHHK /18 ydanmxcs o0neo0pa3oBaTeIbHbIX YapexK IeHH T /
A.T'. Mep3nak, B.B. ITonorckuii, M.C. Sxup. — M.: Bentana-I'pad, 2014.
MareMaTnka: 5 KIacc: InIaKkTHYecKiie MaTepHAaJIbL: TOCOOHe IS YIaInX s
obmieobpaszoBatenpHbIX yupexaennii / A.I'. Mepsnsk, B.b. ITononckuit, M.C. Sxup. —
M.: Bentana-I'pad, 2014.

Marematnka: 5 Ki1acc: metoaudeckoe mocooue / E.B. bynko, A.I'. Mep3nsk, B.b.
ITomoncknii, M.C. Sxup. — M.: Benrana-I'pag, 2014.

Marematnka: 6 KIacc: yIeOHHK JUIS yIanmxcs o0meo0pa3oBaTeIbHBIX OpraHM3aliil /
A.T'. Mep3mak, B.B. ITononckuit, M.C. Axup. — M.: Bentana-I'pad, 2014.
MareMatuka: 6 KIacc: InlakTHYeCKIe MaTepHalIbl: : HOoco0He JUIs yJalmxcs
o0meoOpa3zoBarenpHbIX opranuzanmii / A.I'. Mep3nak, B.b. ITononckuii, M.C. Sxup. —
M.: Bentana-I'pac, 2014.

Anredpa: 7 Ki1ace: y4eOHHK JUUIS yIammxcsl o0mnieodpazoBaTeIbHBIX OpraHn3aIuii /

AT Mepsmsix, B.B.ITomonckmii, M.C Skup. — M.: Benrana-I'pad, 2013.

Aunrefpa: 7 KJ1acc: IHIaKTHYECKIe MaTepHalibl: TOcoOHe JUIS yJalIuxcs
0bmeobpasoBarenpHbIX opranuzanuii / A.I". Mep3iik, B.b.ITononckuii, M.C SAxup. — M.:
Benrtana-I'pad, 2015.

Anrebdpa: 7 kmace: Metoamieckoe mocodne / E.B.Bymko, A.I.Mep3naxk, B.B.IlomoHckwHii,
M.C.Sxup. — M.: Benrana-I'pad, 2015

Ausrebpa: 8 Kiace: ydeOHHK I ydanmxcsi 00meo0pazoBaTeIbHBIX OpraHH3aIuii /

AT .Mepsmik, B.B.ITononckuii, M.C.SIkup. — M.: Benrana-I'pad, 2013.

AureOpa: 8 Ki1acc: IMAaKTHYECKIe MaTepUalibl: OCco0ue JUIS y9anuxcs
obmeobpaszoBarenpHbIX opranmuzanuii / A.I'.Mep3mk, B.b.ITononcknii, M.C SAxup. — M.:
Benrtana-I'pag, 2015.

. Anrebpa: 8 knmacce: Metoaudeckoe rmocodne / E.B.Bymko, A.I.Mep3nak, B.B.ITomonckuii,

M.C Sxup. — M.: Benrana-I'pad, 2014.

Anrebpa: 9 Kiace: ydeOHHK JUIS ydanmuxcs 001eo0pa3oBaTeIbHBIX OpraHu3aiii /

AT Mep3mak, B.b.ITonorckuit, M.C.SAkup. — M.: Berrana-I'pad.2016.

Auredpa: 9 Kiace: IMAaKTIYecKHe MaTepHalbl: Ioco0He IS yJallinxcs
obmeobpa3oBarenpHBIX opranm3anmii / A.I'.Mep3ak, B.B.ITononcknii, E.M.PaburoBH,
M.C Axup. — M.: Benrana-I pad, 2017.

Anrebpa: 9 kiace: Merojuueckoe mocodue / E.B.byiko, A.IMep3iik, B.b.ITonoH ckuii,
M.C Skup. — M.: Benrana-I'pad, 2015.

I'eometpus : 7 Kace : ydeOHHK JIIS ydammxcs o01meodpa3o—BaTeIHBIX OpraHu3aImii /
A.T. Mep3nak, B.B. ITororckuit, M.C. SIkup. — M. : Berrana-I'pad, 2012.

I'eometpus : 7 Ki1ace : IMAAKTHI €CKIe MaTepHAJIBI | TOCOOHE JIIS  yIalHXxcs
obmeobpa3oBarenbHbIX opraHuzamuii / A, Mepsmak, B.b. Ilomomckmii, E.M.
Pabunosmy, M.C. Axup. — M. : Benrana-I'pag, 2013.

. T'eomerpns : 7 kmacc : Merogndeckoe nocodue / E.B. bynko, A.I'. Mep3mik, B.b.

IMomonrckmit, M.C. fAxkup. — M. : Bearana-I'pad, 2013.

I'eomertpus : 8 Kiace : yaeOHHK JIIS ydalmuxcs obmeodpa3oBaTeIbHBIX OpraHH3aIimii /
AT Mepsnak, B.B. ITonorckuii, M.C. Skup. — M. : Bentana-I'pad, 2013.
T'eomertpus : 8 Ki1ace : IMIAKTHY €CKIE MaTepHAJIbI | TOcOOHeE JIJIS ydanmXcs
obureobpasoparenpHbiX oprasuzanuii / AI. Mep3isk, B.b. IlomoHckuii, E.M.
Paburosma, M.C. Sxkup. — M. : Benrana-I'pad, 2015.

T'eoMeTpus : 8 ki1ace : Meromnydeckoe mocoone /E.B. Bynko, A.I'. Mep3nsk. B.B.
ITomoncknit, M.C. SAxup. — M. : Bearana-I'pad, 2015.



21.T'eoMetpus : 9 kiace : yueOHHK JUIS yIanuxcs odnieodpa3oBaTeIbHBIX OpraHu3aIiuii /
AT. Mepsnsk, B.b. ITonorckuii, M.C. SIkup. — M. : Berrana-I'pa,2016.

22 T'eometpus : 9 Kiacce : IUIaKTHYIECKIE MaTepHAJIBI : ITOCOOH e JUIL Y4aluXCs
obmeobpasoBarenpHbix opranmzanmii / AI'. Mep3mak, B.b. Ilomonckumii, E.M.
PaouroBma, M.C. fAxup. — M. : Benrana-I pad, 2016.

23. T'eometpus : 9 K1ace : Meroamdeckoe mocooue / E.B. Bynko, A.I'. Mep3mik, B.B.
IMTomonckuit, M.C. Sxup. — M. : Bentana-I'pad,2016.

CnpagouHsle nocoous, HAYYHO-NONYAAPHAS AWM epamypa

1. Baepun ILI1., Dpubyc E.A. CrapunHbie 3agadn. — M.: [IpocBemenue, 1994.

2. Taspunoea T,J]. 3anmMarepHasg MaTeMaTHKa: 5-11 kmaccel. — Bosrorpaa: Yantens,
2008.

3. Henman ILA., Bunenxun H A 3a cTpaHunaMi yueOHHKAa MaTeMAaTHKIL: 5-6 Kacchl. — M.:
IIpocemenne, 2004.

4. Jleeumac I'I". Hecrannapteeie 3agaun o matematuke. — M.: HJIEKCA, 2007.

5. Daproe A.B. MaremaTHuecKHe OJMMIINAIbI B mIKoae: S-11 kmaccesl. — M.: Alipuc-IIpecc,

2005.

Ouyurnoneous nia nereii. T.11: Matematuka. — M.: ABanta+, 2003.

7. http//'www.kvant.info/ HaydHo-nOIMyISIPHBIN (PH3HKO-MaTeMaTHIECKIIT Ky pHAT JUIS
IIKOJBHUKOB U CTYeHT0B «KBaHT».

o

Jonoanumensnas 1umepamypa
— IlMaiixmectep A.X. VpaBHeHus.— M.: HapareasctBo MIITHMO: CII6.: «Ilerpormud» :

«Bukropus mmocy, 2011.
— Iafixmectep A.X. Cucremsl ypaBHeHmii— M.: H3gatensctBo MITHMO: CII6.:
«ITerpormmd» : « Buktopus mmocy», 2008.

— Iamxmectep A.X. MuoxecrBa. @yakumn. Ilocaexosatensroctu. Ilporpeccnn.— M.:
M3parensetBo MITHMO: CTI6.: «Iletpormiud» : «BukTopus mwmocy, 2008.

— IMaiixmectep A.X. KomOunatopuka. Cratuctka. BepostHocts.— M.: H31aTeibcTBO
MITHMO: CII6.: «Iletpormud» : «Bukrtopms mmoc», 2010.

— T'eoMerpus : 3aj1a4il Ha TOTOBBIX yepTexax : 7 — 9 kiaccst / 3.H. banasu. — Poctos H//] :
Dennkc, 2009.

Humepunem pecypcol
http://fgos-matematic.ucoz.m/- ®I'OC. Ypokn MaTeMaTHKH B CpeIHEI IKOIe.
http://infourok.ru/matematika.html- nmpe3enTarmm, BHIe0YPOKH U TECTHI II0 MaTeMaTHKE.
http://pedsovet.su/load/18- CoobuiecTBO B3aHMOIIOMOIIH YIHTEIIEN.
http://belclass.net/- CeteBoii kiacc bexoropss
http://www . matematika-na .ru - Pemnenne MareMaTH4YeCKUX 3a)1a4 5-6 KJIACCHI.
http://4-8class-math-forum.ru - JleTckuit Matemaruaeckuit QopyMm JJIA OIKOJBHUKOB 4 - 8
KJIaCCOB.
http://www.mathnet.spb.ru/ - caiit »memenTapHoii MaTeMaTukn J{murpud I'yimiHa.
http://math-prosto.;u/ - mKoapHAS MaTeMaTHKA
https://vpok.pd
http://www.bymath.net/index.html

Vueono-npaxmuueckoe u yueono-nadoopamoproe oodopyoosanue
1. Jlocka MarHUTHas ¢ KOOP/IMHATHOIT CETKOII.
2. Habop nndp, OYKB, 3HAKOB JUII Cpe IHEl MTKOIBI (MAarHHTHEII).



3. Habops! «Yactu 1esoro Ha Kpyre», «I[IpocTblie 1podiy.
4. HaOopsl reoMeTpHYeCcKHX T (JIeMOHCTPAITHOHHBII H pa3/[aTOYHbIIT).
5. Monuens eqUHHITBI 00BEMA.
6. KoMIIeKT 4epTeKHBIX HHCTPYMEHTOB (KIaCCHBIX U Pa3JaTOYHBIX): JIHHeIIKa,
TpaHCIOPTH P, YroabHHK (30°, 60°), yroapHuK (45 °, 45°), THPKYJIb.
7. HaGops! ju1s MoJie/mpoBaHu (IBeTHas Oymara, KapToH, KaJIbKa, KJIeil, HO KHHITHI,
IUTACTIUINH).
Oobopyodosanue
Ne /i HanmeHoBaHHe 00BEKTOB U CPEICTB MaTePHAIBHO- IIpimeuanne
TEXHIIECKOro obecreueHns
IDUTIOCTPAITMI // ITNIAKATBL ‘
1 KoMILIeKTbI TA0IHIT: Cyxar hif)s
HesaBucumeie coopiTie. @opMyiIsl bepHYILTH. 3aKOH obecrneveHns
Oompumx uncesr. HopManpHBIT 3aK0H pacrpeiesieHHs. HarJIHOCTH pH
T'eHepanbHasi COBOKYITHOCTD H BHIOOpKA. H3YYeHHH  MaTepHaa,
MareMatuueckoe oxujanne. Jlucnepcns. Boeraucienne 0000 m1eHs u
BeposgTHOCTell. Ciry4ailHble coObITUS. BeposTHOCTD TIOBTOPEHHUS. Moryt
OBITh HICIIOJIB30BAHbI TIPH
TIOJATOTOBKE
IWLTIO CTPH POBAHHOTO
Martepuaga K JIOKJauy
wm pedepaty
KHUT'OITEUATHAS TTPOJI VKIT A
2 IIpenMeTHas THHNS YIeOHHKOB Oxa3pBal0OT NOMOIIH B
Paboune Terpaan BBIITOTHEHHIH
CaMOCTOSTEIbHOI
paboTHI [10 IPEIMETY
CPEJICTBA UKT
3 VHHUBepcaIbHBII MOPTaTHBHBIN KOMIIBIOTEP Hcmmons3yercsd yautenemM
IIpuaTEp
Ckanep
CeTb HHTEPHET
4 DIIEeKTPOHHBIEC TOCOOHS. Hcnonesyercs B
HHTepakTHBH0e yuebHOe mocobue. HarmsiHas COOTBETCTBHH c
MatemMaTnka. I'padnkn ¢pyrakmmi. OO0 «3matenscTBO IUTaHHPOBAaHHEM

«IK3AMEH», OO0 «32xk3ameH - Menua», 2012
HHTepakTHBH 0 1ocoOHe ¢ KOMIUIEKTOM TaOJmiiy
"AJI'EBPA 7 KJIACC"

HHTepakTHBH 0€ MOCOOHEe ¢ KOMIUIEKTOM Ta 0TI
"HEPABEHTBA.PEIIIEHIE HEPABEHCTB"
IIpakTukym. BeposiTHOCTE U cTaTHCTHKA. 5-9
Marematnka. YueOHOe 371eKTpoHHOEe H31aHue. HoBbie
BO3MOJKHOCTH JIJI1 YCBOGHHS Kypca MaTeMaTHKH
HHTepakTHBHAsd MaTeMaTHKa. JJIEKTPOHHOE yie0HOe

| mocodme. 5 -9







