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1. Inanupyemble MpeaMeTHbIE Pe3yJIbTATHI OCBOeHMsT npeaMeTa «VlaTeMaTnkay.

- 0OCO3HAHHE 3HAYECHMS MATEMATHKH JJIsS [IOBCEIHEBHOM KM3HH YEJIOBEKA;

- IPEICTABIICHUS O MATEMAaTHYECKON HayKe Kak cepe MaTeMaTHIECKOM NeATeIbHOCTH, 00 Tanax
e€ pa3BuTHS, 0 €€ 3HAYUMOCTH IS Pa3BUTHUS [IUBUIIM3AIUH;

- yMeHHs paboTaTh C MATEMAaTHYECKHM TEKCTOM (CTPYKTYPHPOBAHUE, U3BJICUCHHE HEOOXOIUMOM

MH(OpPMAIINHN ), TOYHO ¥ TPAMOTHO BBIpaXKaTh CBOM MBICJIH B YCTHOM W MUCBMCHHOW PEYH,

MPUMEHSISI MATEMaTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY, UCIIOJIb30BaTh Pa3INYHbIC

SI3BIKM MAaTEMAaTUKH (CIIOBECHBIN, CHMBOJUYECKH, rpadUuecKuil), pa3BUTHS CITIOCOOHOCTH

00OCHOBBIBATh CYXICHUS, TPOBOJAUTH KIIACCU(PUKAIIUIO,

- BIIaZieHHs 0230BbIM MMOHSATUHHBIM aNllapaToM: UMETh MIPEICTAaBICHHE O Yncie, IpooH, MPOLeHTaX,
00 OCHOBHBIX T€OMETPUUYECKUX 00BEKTaxX (TOUKa, MpsiMasi, IOMaHasi, yroJi, MHOTOYTOJbHUK,
MHOTOTPaHHUK, KPYT, OKPYKHOCTb, 11ap, cepa u mp.), GopMUpoBaHUsI IPEACTABICHUH O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeajbHOM MUPE U PA3JIMYHBIX CIIOCO0AX UX U3yUYCHUS,

- IPAKTUYCCKU 3HAYUMBIC MATCMATUUCCKNEC YMCHHA U HABBIKW, X IPUMCHCHUC K PCIICHUIO
MaTEMaTHUCCKHUX U HEMATCMATUYCCKUX 3a/1a4, IIPCATIOJIAratonnue YyMCHU:

- BBIIIOJIHATDb BBIYMUCIICHUA C HATYPAJIbHBIMU YK CJIaMU, OOBIKHOBEHHBIMHU U JACCATUYHBIMU IlpO6$IMI/I
IMOJIOKUTCIIbHBIMU K OTPULATCIIbHBIMU YU CJIAMU;

- pelarh TeKCTOBbIE 33Jja4ul apu(METUUECKIM CIIOCOOOM U C ITOMOIIBIO YPaBHEHHIA;

- m300pakaTh GUTYPHI HA IIOCKOCTH;

- HCII0JIb30BaTh F€OMETPUUECKUN «SI3BIK» I OIUCAHMSI IPEAMETOB OKPYKAIOILIEr0o MUPA;
- U3MEPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BEIYUCIATH IJIOLIAIUM U 00BEMBI Uryp

- pacrno3HaBaTh U U300paXkaTh paBHbIE U CUMMETPUYHBIE (PUTYPBI;

- MPOBOAUTH HECIIOKHBIC MPAKTHUYECKUE BEIYUCIICHUS C TIPOLIEHTAMH, UCTIOJIb30BaTh MPUKUAKY U
OLICHKY;

- BBIIIOJIHATH HCO6XOJII/IMI:I€ HU3MCPCHUSA;

- HCII0JIb30BaTh OYKBEHHYIO CHMBOJIMKY JUISl 3alIMCH OOILUX YTBEPKACHUM, (hOpMYII, BEIpAXKEHHUI,
YpaBHEHUMU;

- CTPOUTH HaA KOOpI[HHaTHOﬁ IIJIOCKOCTH TOYKHU I10 3aJaHHBIM KOOpAHUHATaM, ONIPCACIATh
KOOPAUHATHBI TOUCK,

- YUTaTh U UCHOJIb30BATh HHPOPMALIMIO, IPEICTABIEHHYIO B BUJI€ TaOIUILIbI, AUArPaMMbl
(cronOuaroit WM KpyroBoii), B rpaguueckoM BUJIE;

- peuiaTtb HpOCTCI‘/’II_HI/IC KOM6I/IHaTOpHLIe 3agavuu HCpC60pOM BO3MOJXXHBIX BAPUAHTOB

Hatypanpusie uncaa. Ipo6u. ParmoHansHbIe YnciIa

Buinycknux nayuumcs:

* IOHUMATh OCOOCHHOCTH JIECATUYHOMN CUCTEMbI CUHCIICHHS;

* OMEPHUPOBATH MOHATHAMU, CBI3AHHBIMU C JETUMOCTBIO HATypaJIbHBIX YHCEIT,;

* BBIpaXKaTh YKCJIa B SKBUBAJICHTHBIX (DOpMax, BBIOMpast HauboJjee MoaX0IsIIyI0 B 3aBUCIMOCTH OT
KOHKPETHOW CUTYAallUH;

* CPAaBHUBATh U YIOPSAOYMBATH PALIMOHAIBHBIE YHUCIIA;




* BBINIOJIHATH BBIUMCIICHHS C PALIMOHAIBHBIMU YHCIAMHU, COYETasl YCTHbIE U TUCbMEHHbIE TPUEMBI
BBIYMCIICHHUH, MPUMEHEHHE KAIbKYJISITOPA,;
* HCII0JIb30BATh MOHITHS U YMEHHUSI, CBA3aHHbBIE C MPOMOPIIMOHATBHOCTHIO BEIMYUH, POLIEHTaMU, B
X0/JI€ PEIICHHS] MAaTEMAaTUUYECKUX 3a/1a4 U 3aa4 U3 CMEKHBIX IIPEIMETOB, BBITIOJIHITH HECIIOKHBIC
MIPaKTUYECKHE PACUETHI.
Buinycknux nonyuum 6o3modncHocms.:
* I03HAKOMUTHCS C MO3ULIMOHHBIMU CUCTEMAMU CUHCIICHUSI C OCHOBAHUSIMH, OTJIMYHBIMU OT 10;
* yTIyOUTh ¥ pa3BUThH MPEACTABICHUS O HATYPAIbHBIX YUCIIaX U CBOHCTBAX JEIIMMOCTH,
* Hay4UThCS UCIOIB30BaTh MPUEMBI, pAIlIOHATU3UPYIOLINE BHIYUCICHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATH BBIYUCIICHUS, BEIOUPAsI MOAXOMSIINN I CUTYAIlUHU CTI0CO0.
JleficTBUTENBHBIE YnCIa
Buinycknux nayuumes:
* HCII0JIb30BaTh HaYaJIbHBIE MTPEICTABICHHS O MHOXKECTBE ICHCTBUTEIbHBIX YHCET;
* OIIEPUPOBATH MOHATHEM KBaJPAaTHOTO KOPHSI, IPUMEHSTH €T0 B BEIUUCICHUSIX.
Buinycknux nonyuum 603moaHcHocms !
* Pa3BUTH MPEACTABICHHUE O YHCIIC U YUCIOBBIX CUCTEMaX OT HATypaJIbHBIX JI0 ICUCTBUTEIBHBIX
YHCell; O POJIU BBIYUCIICHUHN B IPAKTHKE;
* Pa3BUTh U yIIIyOUTh 3HAHUS O IECATUYHOM 3aMUCU JEHCTBUTEIBHBIX Yncen (MePUOANIEeCKUE 1
HETIePUOINYCCKHUE IPOOH).
W3mepenusi, mpuOIMKeHHsl, OLIEHKU

Buinyckuux nayuumes:
* HCII0JIB30BATh B XO/JI€ PELICHUS 3a/1a4 3JIEMEHTAPHBIE [TPE/ICTABICHMS, CBSI3aHHBIE C
MpUOIMHKEHHBIMU 3HAYEHUSMU BEJTMYHH.
Buinycknux nonyuum 6o3modrcHocms.:
* IOHSTh, YTO YUCIIOBBIE JAHHBIC, KOTOPHIE UCIOIb3YIOTCS ISl XapaKTePUCTUKH 0ObEKTOB
OKPYKAOIIIEr0 MUPA, SBIIIOTCS MMPEUMYIICCTBEHHO MPHOIMKEHHBIMHE, YTO TI0 3aIUCH
MpUOIMHKEHHBIX 3HAYSHHH, colepKaliiuxcs B MH(HOPMALMOHHBIX HCTOYHUKAX, MOYKHO CYJIUTh O
MOTPEUTHOCTH MPUOITMKEHUS;
* IOHSTh, YTO MOTPEIIHOCTh PE3YNIbTaTa BRIYUCICHUN JOKHA OBITH COU3MEPUMA C MOTPEITHOCTHIO
WCXOJIHBIX JIAHHBIX.

AnreOpanyecKue BhIPaKCHUS
Buinycknux nayuumes:
* ONEPUPOBATH MOHATHSIMH «TOXKIECTBOY», «TOXKIAECTBEHHOE MpeodpazoBaHueEy, peuiaTh 3a1a4H,
cojieprkarire OyKkBeHHbIE JaHHbIE; pad0TaTh ¢ GopMysiaMu;
* BBITIOJIHATH IPE0OPA30BaHUs BBIPAXKEHHH, COEPIKAIUX CTENEHH C [EIbIMU TTOKa3aTENIMU U
KBaJpaTHBIE KOPHU;
* BBITIOJIHATH TOXKACCTBEHHBIE MPe00pa30BaHusl PAIlMOHATBHBIX BRIPAKEHUN HA OCHOBE MPABUI
NENCTBUM HAJl MHOTOWICHAMH U aJireOpandecKuMH JIPOOsiMU;
* BBINOJIHATH Pa3j0K€HUE MHOTOUJIEHOB HA MHOKUTEIH.
Buinycknux nonyuum 603modxircHocms Hayyumscsi:
* BBITIOJIHSATH MHOTOIIIATOBhIE MMPE0OPA30BaHMsI PAIIMOHATBHBIX BRIPAKCHUM, TPUMEHSISI ITUPOKUN
Habop croco0oB U MPUEMOB;
* IPUMEHSATH TOXKIECTBEHHBIEC MTPE0OPa30BaHUS I PEIICHUS 33a]]a4 U3 Pa3IMYHbIX pa3AesioB Kypca
(Hanmpumep, TSl HaX0XKACHHUS HauOOJBIIIET0/HANMEHBIIIETO 3HAUYEHUS BHIPAKCHHUS ).

YpaBHeHUs

Buvinyckuux nayuumcs:
* peuiaTh OCHOBHBIE BH/IbI PAIIMOHATBLHBIX YPABHEHUH C OJIHOM IEPEMEHHOM, CUCTEMBI ABYX
YpaBHEHUH € ABYMS IEPEMEHHBIMHU;
* IOHUMATh YPaBHEHUE KaK BAKHEUIITYI0 MATEMAaTUUECKYIO MOJIENb JIsl ONUCAHUS U U3YYEHUs
Pa3HOO0Pa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4M aare0panuyeckuM METOI0M;
* IPUMEHSATH TpaduUecKue MpeICTaBICHHUs ISl HCCIIeI0OBaHUS ypaBHEHUH, UCCIIeIOBAHUS U
pelIeHus: CUCTEM YpaBHEHUH C IBYMS IEPEMEHHBIMH.




Buinycknux nonyuum 603modrcHocms.:
* OBJIQJICTh CHCIHATLHBIMH MPUEMAMH PEIICHUS YPABHEHUH U CHCTEM ypaBHEHUH; YBEPEHHO
MIPUMEHSITH allfapaT ypaBHEHUHN JJIsl peleHUs] pa3HOOOpa3HbIX 3a7ja4 U3 MaTEMAaTHKHU, CMEKHBIX
MIPEIMETOB, MMPAKTUKH;
* IPUMEHSATH rpapuuecKue MpeICTaBIeHUs s UCCIeI0BaHus YpaBHEHUH, CUCTEM ypaBHEHUH,
cojiepKaix OyKBeHHbIE KO (DUITNCHTHI.
HepageHctBa

Buinycknux nayuumes:
* IOHUMATh U IPUMEHSTh TEPMUHOJIOTHIO M CUMBOJIMKY, CBS3aHHbBIE C OTHOLICHHEM HEPaBEHCTBA,
CBOMCTBA YMCJIOBBIX HEPABEHCTB;
* pelaTth JMHEHHbIE HEPaBEHCTBA C OAHON MEPEMEHHOM U UX CUCTEMBI; pellaTh KBaIpaTHbIE
HEPaBEHCTBA C OMOPOi Ha rpaduvIecKue MPeACTaBICHHUS;
* IPUMEHSATH anmnapaT HEpaBeHCTB IS PELICHUS 3a/1a4 U3 Pa3InYHbIX pa3/esioB Kypca.
Buinycknux nonyuum 803mMo#CHOCMb HAYYUMBCAL:
* pa3HOOOpa3HBIM MpUEMaM J0Ka3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH armnapar
HEPaBEHCTB JIJIsl PEIICHUs pa3HOOOPA3HbIX MAaTEMATUUECKHUX 3a/1a4 U 33]1a4 U3 CMEXKHBIX
MIPEeIMETOB, MPAKTUKH;
* IPUMEHSATH TpaPUIeCKHe MPEICTABICHHS ISl HCCIICIOBAHUS HEPABCHCTB, CUCTEM HEPABCHCTB,
coJiepKaux OyKBeHHbIE KOI(PPUITUCHTHI.

OcHoBHbIe noHgTHs. YncioBble QyHKIINT
Buinyckuux nayuumes:
* [IOHUMATh U UCIIOJIE30BaTh (DYHKITMOHAIBHBIC TIOHSTHS U A3BIK (TEPMUHBI, CHMBOJIMYCCKUE
0003HaYCHHUS ),
* CTPOUTH TpadUKH FIIEMEHTAPHBIX (PYHKIIHIA; UCCIICIOBATh CBOMCTBA YMCIOBBIX (DYHKIIHI HA
OCHOBE U3y4€HUs MOBEICHUS UX TPAPHUKOB;
* IOHUMATh (PYHKIHIO KaK BAKHCHUIITYIO MATEMAaTHICCKYIO MOJICITb JUISl OTTUCAHUS ITPOIIECCOB H
SIBJIGHUN OKPY’KAIOIIEro MUPA, IPUMEHSTh (DYHKIMOHAIBHBIN S3BIK JIJIs1 OMUCAHUS U UCCIIeI0OBAaHUS
3aBUCUMOCTEN MeXAY (PU3NUECKUMH BEITMUNHAMH.
Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCSL.
* MPOBOAUTH UCCIIEIOBAHUS, CBSI3aHHBIE C U3YYCHHEM CBOMCTB (DYHKIIHI, B TOM YHCIIE C
MCIOJIb30BaHUEM KOMIBIOTEPA; Ha OCHOBE TPaUKOB U3YUCHHBIX (DYHKIIUI CTPOUTH Ooliee
CJIOXHBIE TpaduKH (KyCOUHO-3aJaHHBIC, C «BBIKOJIOTHIMI» TOYKAMH U T. 11.);
* HCIIOJIb30BaTh (DYHKIIMOHANBHBIE MIPEICTABICHUS U CBONCTBA (DYHKIIHI JUTsl pEIIeHUS
MaTeMaTHUYECKUX 3ajlad U3 pa3IMuHbIX pa3/ieoB Kypca.

YucnoBble NOCIE0BATEIHbHOCTH
Buinycknux nayuumes:
* IOHUMAaTh U UCIIOJIB30BATh S3bIK MOCIEA0BATEIHLHOCTEN (TEPMUHBI, CAMBOJIUYECKUE 0003HAUEH;
* IPUMEHSATH POPMYJIbI, CBA3aHHBIE C APUPMETHUECKON U T€OMETPUUECKON IpOrpeccueit, u
anmapart, cQOpMHUPOBAHHBIN MTPU U3YYSHHUH IPYTHX Pa3AeNioB Kypca, K pelIeHHIo 3a7a4, B TOM
YHClie C KOHTEKCTOM U3 PEaJIbHOM KU3HU.
Buinyckuux nonyuum 603MoACHOCHb HAYYUNBCA
* peraTh KOMOMHHUPOBAHHBIC 3a1a4U C TpUMEHEHHEeM (POpPMYIT N-TO WiIeHa U CyMMBI IEPBHIX N
YJIEHOB apu(PMETUIECKOM U TEOMETPUUYECKON MPOTrPeCcCru, MPUMEHSIS TP STOM armapar
YpPaBHEHU U HEPABEHCTB;
* MIOHUMATh APU(PMETHIECKYIO U TEOMETPUUECKYIO TIPOTPECCHIO KaK (PYHKIIMK HATYPaIbHOTO
apryMeHTa; CBS3bIBAaTh apU(METUUECKYIO POTPECCUIO C TIMHEWHBIM POCTOM, TEOMETPHUIECKYIO - C
AKCIIOHEHIIMATLHBIM POCTOM.

OnucarenbHas CTAaTUCTHUKA

Buinyckunux nayyumcs: MCIoNb30BaTh MPOCTEHIIINE CIIOCOOBI MPEACTABICHUS U aHATTN3a
CTAaTHCTUYCCKUX JTAaHHBIX.




Buinycknux nonyuum 6o3mosrcHocms . IpuoOpecTy NEPBOHAYANIBHBIN ONBIT OpraHu3aluu coopa
JAHHBIX MPU MPOBEACHUN OTPOCca OOIECTBEHHOTO MHEHUSI, OCYIIIECTBIISITh NX aHAIIN3,
MIPEJICTaBIIATh PE3yNbTaThl ONPOCa B BUAE TAOJIUIIbI, TUATPAMMBI.
CrayuaitHble COOBITHS U BEPOSTHOCTD
Buinycknux nayuumcs HaxoUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOATHOCTD CIy4aitHOTO COOBITHSI.
Buinycknux nonyuum 603modcnocms TPUOOPECTH OIBIT IPOBEICHUS CIIYUYaMHBIX YKCIIEPUMEHTOB, B
TOM YHUCJIE€ C TOMOIIbIO KOMIIBIOTEPHOT'O MOJICTMPOBAHM S, UHTEPIIPETAIIMH UX PE3yJIbTAaTOB.
KomOuHaropuka
Buinycknux nayyumcs pemats KOMOMHATOPHBIE 331a4U Ha HAXOXKJIECHHE Yhciia 00BEKTOB WIN
KOMOMHAITHIA.
Buinyckuux nonyuum 603moxicHocms HAYUUThCS HEKOTOPBIM CIIEUATbHBIM MpUEMaM petieHHs
KOMOWHATOPHBIX 33/1a4.
Harnsnnas reomerpus
Buinycknux nayuumes:
* pacro3HaBaTh Ha YepTekKax, pUCYHKaX, MOJICISIX U B OKPY)KAIOILIEM MUPE IJIOCKHUE U
MIPOCTPAHCTBEHHBIE TE€OMETPUICCKHE (PUTYPHI;
* pacrmo3HaBaTh pa3BEPTKU KyDa, IPSIMOYTOJIbHOTO Mapaieienurea, NpaBuibHOW THPaMUIbL,
[WIAH]IPA U KOHYCAa;
* CTPOUTH Pa3BEPTKH KyOa M MPSIMOYTOJIBLHOTO MapalljiesieuIea;
* OIIPEIEIISATH 10 JIMHEHHBIM pa3MepaM Pa3BEPTKU PUTYPHI IMHEHHBIC pa3Mepbl caMOi GUTYPHI U
Hao00poT;
* BBIYHCIISITHE 00BEM MPSAMOYTOIBHOTO Mapalie/ieuIeaa.
Buinyckuux nonyuum 603modiHcHocms.:
* HAYYUTHCS BBIYUCISATH 00BEMBI IIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (DUTYpP, COCTABICHHBIX U3
MPSIMOYTOJIHBIX MTapalJIeNIeIUIIEIOB;
* YTIyOUTh ¥ Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUICCKUX (purypax;
* Hay4UTHCS IPUMEHSTD MMOHATHE Pa3BEPTKU AJIsl BBIMOIHEHHSI MPAKTUYECKUX PACUETOB.
['eomerpuyeckue GuUrypol
Buinyckuux nayuumes:
* [TOJTB30BATHCS SI3BIKOM T€OMETPUH IS OTIMCAHUS MTPEIMETOB OKPYKAIOIIEro MUPA U UX
B3aMMHOTO PACIIONIOXKEHHUS;
* pacrio3HaBaTh M N300pakaTh HAa YePTEKAX U PUCYHKAX TEOMETPHUECKUE QUTYPHI U KX
KOH(UTypaluu;
* HaXOJIUTh 3HAYCHHUS JUTHH JIMHCHHBIX 2JICMEHTOB (DUTYp U UX OTHOIIEHHUS, TPATyCHYIO MEPY YIJIOB
ot 0[] no 180[], mpumMeHss onpe/eNieH s, CBOMCTBA U IPU3HAKU (UTYD U UX IEMEHTOB,
oTHoIeHus Guryp (paBeHCTBO, O1I00ME, CAMMETPHH, IIOBOPOT, TTApaJLIEIbHBIN MEPEHOC);
* ONIEPUPOBATH C HAYATLHBIMU MOHATHSIMHI TPUTOHOMETPHUH U BBITIOIHSATE dJIEMEHTapHbIE ONepaliuu
HaJ QYHKIHSIMHU YTJIOB;
* pemiaTth 3aa4M Ha JOKa3aTelbCTBO, OMUPAsCh HAa N3YUYEHHBIE CBOMCTBA PUTYp U OTHOIICHUN
MEXTy HUMH U IPUMEHSISI H3y4eHHBIC METOIbI JJOKA3aTeIIbCTB;
* peliaTh HEeCIOKHbBIE 337Ul Ha MOCTPOEHHE, IPUMEHSISI OCHOBHBIC AJITOPUTMBI IOCTPOCHHUSI C
TTOMOIIBIO ITUPKYJIS ¥ INHEHKH;
* pemiaTh MpoCcTeiIre IIAHUMETPUYECKHE 3a/I1a4H B POCTPAHCTBE.
Buinycknuxk nonyuum 603mMoiucHOCMb:
* OBJIQJIETh METOJIAMH PEIICHHUS 33/1a4 Ha BEIYMCICHUS U I0KA3aTeIhCTBA: METOIOM OT IPOTUBHOTO,
METOJIOM ITOZ00Ms, METO0M Tiepedopa BaApHAHTOB M METOJIOM T€OMETPUICCKUX MECT TOUEK;
* IPUOOPECTHU OTBIT MPUMEHEHHS aNTeOpaniecKoro ¥ TPUTOHOMETPUIECKOTO anmnapara u uaen
JBYKCHHSI TIPU PEIIICHAH TEOMETPHUYSCKUX 3a71ad;
* OBJIQJIETh TPATUIIMOHHON CXEMOM pelIeHus 33a]]a4 Ha TOCTPOSHHUE C TIOMOIIIBIO0 IIUPKYIIS U
JUHEWKH: aHAJIN3, TIOCTPOCHUE, JI0KA3aTEIHCTBO M UCCIICOBAHUE;
* Hay4UThCS pelaTh 3a7a4d Ha MOCTPOSHUE METOI0M T€OMETPUIECKOTO MECTa TOYEK U METOAOM
Mog00uS;




* IPUOOPECTHU OIBIT UCCIIEIOBAHUS CBOMCTB INIAHUMETPUUECKUX (PUTYP C TOMOIIBIO
KOMIIBIOTEPHBIX IIPOTpaMM;
* IPUOOPECTH OIIBIT BHINOJIHEHHSI TPOEKTOB 110 TeMaM «I'eomeTpuueckue npeoOpa3oBaHus Ha
wiockoctuy, «IlocTpoeHre oTpe3KoB 1Mo GopmyIie.
H3MepeHune reoMeTpu4eckux BEeIMYUH

Buinycknux nayuumes:
* HCIOJIb30BATh CBOMCTBA U3MEPEHHUS JJIUH, IUIOIIAAEH U YIJIOB [P PELICHUHU 3ajjay Ha
HaXO0XJACHUE JJINHBI OTPe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IyTU OKPY>KHOCTH, I'PalyCHON MEpBI
yria;
* BBIYMCIIATH IUIOIIAIU TPEYTOJIbHUKOB, IIPSIMOYTOJIbHUKOB, [TapaJljIeIorpaMMOB, Tpalelui, Kpyros
U CEKTOPOB;
* BBIYMCIIATD AJIMHY OKPYKHOCTHU, JJIMHY JYTU OKPY>KHOCTH;
* BBIUUCJIATD JJIMHBI IMHEWHBIX 3JIEMEHTOB (PUIYp U MX YIJIbI, UCTIONIB3YS (POPMYIIbI JUTUHBI
OKPY>KHOCTH M JUTMHBI IYTH OKPYKHOCTH, (POpMYJIBI TUTOIIAAEH GUTYp;
* pelarh 33Ja4u Ha JJ0Ka3aTelbCTBO C UCIOJIb30BaHUEM (POPMYJI JUTMHBI OKPYKHOCTH U JUTMHBI
IyTH OKPY>KHOCTH, (hOpMYII TIomaaei Guryp;
* pelarhb MIPaKTUYECKHUE 3a]]auH, CBA3aHHbIE C HAXOXK/IEHUEM F€OMETPUYECKUX BEJTUUNH
(ucnonb3yst MpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA).
Buinycknux nonyuum 603moicHoCmb HAYUUMbCA:
* BBIYUCIIATH TUIOMAAN (DUTYP, COCTABICHHBIX U3 IBYX WK O0Jiee MPSIMOYTOJIbHUKOB,
napajieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
* BBIYMCIIATH IUIOIIA 1M MHOTOYTOJIbHUKOB, UCIIOJIb3YSl OTHOILIEHUS PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;
* IPUMEHATH aJreOpanuyecKuii 1 TPUTOHOMETPUYECKUI anmapar U UIeu JIBUKECHUS PU PELICHUH
3aJ]a4 Ha BBIUMCIIEHUE IJIOLIA1eil MHOTOYTOJIbHUKOB.

KoopauHarst
Buinycknux nayuumcs:
* BBIYMCIIATH JJIMHY OTPE3Ka M0 KOOpAUHATAM €ro KOHIIOB; BBIYMCIIATH KOOPAUHATHI CEPEIUHBI
OTpE3Ka,
* HCII0JIb30BAaTh KOOPIAMHATHBIN METOJ JUIsl U3yYEHUS! CBOMCTB MPSIMBIX U OKPYKHOCTEH.
Buinycknux nonyuum 603modcHocms:
* OBJIa/IeTh KOOPAMHATHBIM METO/I0OM PELICHUS 3aa4 Ha BHIYMCIICHUS U JI0Ka3aTeIbCTBA;
* IPUOOPECTH OIBIT UCTIOJIB30BAHUS KOMIIBIOTEPHBIX MPOrPaMM I aHAJIN3a YaCTHBIX CIIy4aeB
B3aMMHOI'0 PACTIONIOKEHHS OKPYKHOCTEN U MPAMBIX;
* IPUOOPECTH OIBIT BHIMOJIHEHHS TPOEKTOB Ha TeMy «lIpuMeHeHne KOOpMHATHOTO METOAA MPU
pEILIeHNH 3a/1a4 Ha BBIUMCIICHUS] U JOKA3aTEeIbCTBAY.

Bekropsl
Buinycknux nayuumes:
* OIIEPUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
reOMEeTPUUYECKU, HAaXOAUTh BEKTODP, PaBHBINM MTPOU3BEIECHHUIO 3a/1aHHOT0 BEKTOpa Ha YUCIIO;
* HaXOJUTh JJIs1 BEKTOPOB, 33JaHHBIX KOOPJAUHATAMU: JUIMHY BEKTOpPA, KOOPIAUHATHI CyMMBI U
pa3HOCTH IBYX U O0Jiee BEKTOPOB, KOOPAMHATHI POU3BEIACHHS BEKTOpA Ha YUCIIO, TPUMEHSS IPU
HE00XOAMMOCTH COYETaTEIbHBIN, IEPEMECTUTENbHBIN U pacpeeTUTEIbHbII 3aKOHBI,
* BBIYHCIIATH CKAISIPHOE MPOU3BECHHE BEKTOPOB, HAXOJUTh YTOJI MEXAY BEKTOPAMU,
yCTaHaBJIMBATh NMEPIEHIUKYISIPHOCTD MPSMBIX.
Buinycknuk nonyuum 603mMoiucHOCMb:
* OBJIa/IETh BEKTOPHBIM METOAOM JJIsl PELLIEHUS 3ajad Ha BBIYMCIICHUS U JOKA3aTeNIbCTBA;
* IPUOOPECTHU OTBIT BBHIIOJIHEHUSI IPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOTO METOa MPU
pELIEHNN 3a]]a4 Ha BBIUMCIICHUS U JOKA3aTEIbCTBAY.




2. Conep:xkaHue yueOHOro npeamera «MartemMaTukay ¢ ykazaHueMm popm
OpraHu3anuu y4eOHbIX 3aHSITHI H OCHOBHBIX BHI0B Y4€OHOM AeATEJIbHOCTH.

HarypanpHbIe uncia.

Harypaneneiii  psg.  Jlecatnunas cucrema cuuciieHus. Apudmerndeckue ACHCTBUSA ¢
HaTypajdbHBIMH yrciamu. CBOICTBa apu(METHUECKUX AEHCTBHIM.

Crenensb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

UucnoBble BBIPAKEHUs, 3HAYEHHE 4YHUCIOBOrO BbIpakeHUs. lIopAnoxk AEHCTBUN B YHMCIIOBBIX
BBIPKEHUSX, UCIIOJIb30BaHNE CKOOOK. Perienne TekCcToBbIX 3a7a4 apu(pMEeTHYECKUMU CIoco0aMu.
Henutenun u KpatHble. CBOMCTBA M MNpU3HAKM JAeauMocTu. lIpocTele M cocTaBHbBIE YuCIa.
PasnosxeHne HaTypaabHOTO YKCIIa HAa IPOCTHIE MHOXKUTEIU. JlelIeHne ¢ OCTaTKOM.

po0u.

OObikHOBeHHBIE JpoOu. OCHOBHOE CBOWCTBO ApoOH. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.
Apudmerndeckue neiCTBHsI ¢ 0OBIKHOBEHHBIMH Ipo0siMu. HaxokIeHrne 9acT OT LEJI0ro U EeJI0ro
10 €r0 YacTH.

Hecatuunpie  apobu. CpaBHEHHE NECATHYHBIX JpoOei. Apupmernyeckue IeHCTBHS ¢
necsTUUHbIMH JIpoOsiMu. [lpencraBienue aecsTHUHON ApoOM B BUIE OOBIKHOBEHHOW ApoOU U
OOBIKHOBEHHOH B BHJIE IECSITUYHOM.

IIpoueHTsl;

HAaXO0XJECHHUE MPOILIEHTOB OT BEJIMYMHBI U BEIWYMHBI 110 €€ npoueHTaM. OTHOIIEHKE; BhIpa)KEHUE
OTHOLLIEHUS B nporeHTax. [Iponopuus; 0CHOBHOE CBOMCTBO MPONOPLIMH.

Perienue TekCcTOBBIX 337124 apuMETHYSCKIMH CIOCO0aMH.

PauyoHanpHele yncna.

[TonoxurenpHble U OTPULIATEIBHBIC YUCIIA, MOLYJIb YKCiIa. MHOXECTBO LEIbIX Yucen. MHOXKeCTBO
palMoOHaJIbHBIX YHCEN; pallMOHAIbHOE YUCIIO KaK OTHOIIEHHWE m/n, Te T - LeJNoe Yucio, a N -
HaTypaibHOe. CpaBHEHHE PAIlMOHANBHBIX YHCEN. ApUPMETHYECKHE JIEHCTBUS C pallMOHAILHBIMU
yuciaamu. CBoiicTBa apupmernyeckux AedcTBUi. CTENeHb ¢ 1eIbIM MOKa3aTesIeM.
JleicTBUTENbHBIE YHCA.

KBanpatsslii KOpeHb U3 uncia. KopeHb TpeTbell CTeneHN.

[TonsTre 00 uppannoHaibHOM yucie. MppannoHanbHOCTh YMC/Ia ¥ HECOU3MEPUMOCTh CTOPOHBI U
JMaroHany KBajpara. JlecaTuuHble NPpUOIMKEHNS UPPALMOHATIBHBIX YHCEIL.

MHOK€eCTBO NI€HCTBUTENbHBIX YHUCEIN; IPEACTAaBICHHE JEHCTBUTENIbHBIX YHCENl OECKOHEYHBIMU
JEeCSITUUHBIMU Ipo0siMu. CpaBHEHHE JEMCTBUTEIBHBIX YHUCET.

Koopaunarnas npsimasi.

N300paxeHnune yuces ToukaMu KOOpAUHATHON NpsAMOil. UncoBble TPOMEXKYTKH.

W3mepenus, NpuoOIMKeHHs!, OLIeHKU. Pa3zMepbl 0O0bEKTOB OKpYXAroIero Mupa (0T 3JIeMEHTapHBIX
yacTull 10 BceneHnHoil), IIMTENbHOCTh IPOLECCOB B OKpY’KarolleM MUpe. Bolaenenne MHOXKUTENS
- CTEIIEHU JIECATH B 3aIlUCHU YHCIIA.

[TpuOnmxE€HHOE 3HAUEHNUE BEIMYMHBI, TOYHOCTh NMpuOImkeHus. OKpyrieHue HaTypajJbHBIX YHCEN
U IeCATHYHBIX Ipobei. [Ipukuaka u oleHKa pe3yabTaToB BHIYHCICHUH.

Anrebpanyeckue BhIPaKEHHUS.

bykBeHHbIE BbIpaKeHUS (BBIpAXKEHHS C TIepeMeHHbIMH). YucioBoe 3HaueHHE OYKBEHHOTO
BbIpakeHMs. JlomycTuMble 3Ha4yeHWs IepeMeHHbIX. [loncraHoBKa  BBIpaXKEHHMH  BMECTO
nepeMeHHbIX. [IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH HAa OCHOBE CBOMCTB apHU(PMETHUYECKUX
neiicrBuil. PaBeHcTBO OyKBEHHBIX BbIpaxkeHHH. ToXIecTBo.

Crenenp ¢ HaTypaJgbHBIM IOKa3aTeneM M €€ cBolicTBa. OnHOWIeHbl U MHOroudjaeHsl. CreneHp
MHorowieHa. Cl0KeHne, BBIUWTAHHME, YMHOXEHHE MHOro4JeHOB. DOpMyibl COKpPAIEHHOIO
YMHOXEHMS: KBaJpaT CYMMbl M KBagpar pasHocTH. Dopmyna pa3HOCTHM KBaJIpaToB.
[IpeoOpa3oBaHue 1EI0r0 BBIPAKEHUS B MHOTOWIEH. PasnojkeHne MHOTOUYIEHOB HAa MHOMKUTENH.
MHorounens! ¢ ogHo nepemMeHHoN. KopeHb MHorounena. KBagpaTHblil TpExuiieH; pasiioKeHHE
KBaJPATHOIO TPEXUIIEHA HA MHOKHUTEIIN.




AnreGpanyeckast JpoOs.

OcHoBHOE CBOWCTBO anreOpanyeckoil apodw. CrokeHue, BBHIYMTAHUE, YMHOXCHHE, JCIICHUE
anreOpandeckux aApodei. CTeneHs ¢ LenbIM M0Ka3zaTeleM U e€ CBOICTBa.

PannoHasibHble BBIPAYKEHUS U X IPe0Opa3oBaHusl.

JloKa3aTebCTBO TOXKIECTB.

KBagparnsie kopuu. CBoiicTBa apu(METHUECKUMX KBAJPATHBIX KOPHEH W MX MPHUMEHEHHE K
IpeoOpa30BAHUIO YHUCIIOBBIX BBIPAXKEHUN U BHIYHUCIICHUSM.

YpaBHeHus.

VYpaBHenue ¢ opHoM mnepemeHHOW. Kopenb ypaBHeHus. CBOHCTBa YHCIOBBIX PaBEHCTB.
PaBHOCHIIBHOCTD YpaBHEHU.

JluneitHoe ypaBHeHue. KBajgpaTHoe ypaBHeHue: (opMmylia KOpHEH KBaJpaTHOrO YpaBHEHHS.
Teopema Buera. PemieHune ypaBHEHUH, CBOIAIIMXCA K JMHEHHBIM M KBagpaTHbIM. IIpumepsl
peleHusT ypaBHGHHMHM TpeThell W 4YeTBEPTOM cremeHei. Pemenne apoOHO-panmoHaIbHBIX
YpaBHEHUH.

VYpaBHeHHE ¢ ABYMs IE€pEeMEHHBIMHU. JIMHEHHOE ypaBHEHHE C IBYMs IEPEMEHHBIMHU, IPUMEpPHI
pellieHrs ypaBHEHUH B 1I€JIbIX YHCIIaX.

Cucrema ypaBHEHHH C IByMs IIEpEMEHHBIMHU. PaBHOCHIBHOCTH crucTeM. CUCTEMBI JBYX JIMHEHHBIX
YpaBHEHUH C JBYMsI IEPEMEHHBIMH; PEIlIEHUE MOACTaHOBKOM U cliokeHueM. [Ipumepsl pemieHus
CUCTEM HEJIMHEUHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

Perienue TeKCTOBBIX 33124 aNIreOpandeckuM CIIOCOOOM.

JlekapToBbl KOOpAMHATBl Ha IJIOCKOCTU. ['paduueckas MHTEpIpeTals ypaBHEHUS C JABYMs
nepeMeHHbIMH. ['pauK JTUHEWHOTO ypaBHEHHS C BYMS NEPEMEHHBIMH, YIIIOBOW KOA(PQHUIMEHT
IpsSIMOH; yCIOBHE NapaelbHOCTH HpsAMbIX. I'paduku mpocredmux HEIMHEHHBIX YpaBHEHUIL:
napabosna, rurnep0oiia, OKpYXHOCTh. | padudeckas MHTEpIpeTanysi CHCTEM YPaBHEHUH C ABYMS
IIEPEMEHHBIMH.

HepageHcrBa.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ OnHON mepeMeHHOW. PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHENHHBIE HEpaBEHCTBA C
0JIHOM nepemeHHOM. KBagpaTHbie HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OJHOM NEPEMEHHOM.
DYHKINY.

[Ipumepsl 3aBUCHUMOCTEH; mpsAMas MNPONOPLUOHAIBHOCTh, OOpaTHas MPONOPLUOHATBHOCTb.
3ajaHue 3aBUCUMOCTEH (QopMynamMu; BBIYUCIEHHS 10 (¢GopMylaM. 3aBUCUMOCTH MEXIY
BelMMuMHaMu. [Ipumepsl rpaMKoB 3aBUCUMOCTEH, OTPaXKaIOIINX peabHbIe POIIECCHI.

Uucnoseie ¢yuknuu. [lonstue dyHkumu, o61acTh MpUMEHEHUsT U 00JIacTh 3HAYCHUS (DYHKIIHH.
CrniocoOsb1 3ananus pynkuun. I'papux Gynkmuun. CoiicTBa (GyHKIMH, UX OTpa)keHHUE Ha rpaduke.
OyHKIMH, ONMUCHIBAIOIINE NMPSMYIO U OOPAaTHYIO NMPOMOPLHMOHANBHBIE 3aBUCUMOCTH, UX TpapuKU U
cBoiicTBa. JIuneiiHas ¢ynkums, e€ rpapuk u cBoiictBa. KBagpatuunas ¢yHkuus, e€ rpapux u
cBoiicTBa. CreneHHble PYHKIMU ¢ HATypaJlbHBIMHU MOKa3aTelsaMu 2 U 3, uX rpaduKu U CBOMCTBA.
I'paduku pynkumii

YucnoBble NOCIE10BATENbHOCTH.

[lonsTe 4YMCIOBOW MOCIENOBATENBHOCTH. 3aJaHME IOCIEA0BAaTEIbHOCTU  PEKYpPPEHTHOU
dhopmymnoit u popMyIIoi n-ro YseHa.

Apudmernueckass u reomerpuueckas nporpeccur. dopmyasl n-ro uieHa apupMETHYECKOH U
reOMETPUYECKOl  Iporpeccuii, CyMMbl TepBbIX M-X wWieHOB. M300paxeHne 4JIeHOB
apu(pMeTHYECKONH U TeOMETPUYECKON MPOrpeccuii TOUKaMu KOOPAMHATHON MIOCKOCTHU. JIMHEHHBIH
1 SKCIIOHEHIMAIIBHBIN pOCcT. Cl10KHBIE TPOLICHTBHI.

OnwucarenpHas CTaTUCTUKA.

[IpencraBienrie AaHHBIX B BUAe Tabiui, auarpamM, rpagukoB. CiydaiiHas H3MEHYHBOCTb.
CratucTHUecKHe XapaKTepUCTUKM Habopa JaHHBIX: cpeaHee apuMeTHYecKoe, MeuaHa,
HauOoJblllee U HaMEeHbllIee 3HaueHus, pa3max. [IpencraBienre o BHIOOPOYHOM HCCIIEIOBAaHUH.
Cayyaiinble COOBITHS U BEpPOSTHOCTD. [IoHATHE O ClydaliHOM OMBITE U CIy4ailHOM COOBITHU.
Yacrota cioyyaitHoro coobITis. CTaTUCTUYECKUH MOAXO K MOHSATUIO BEPOSATHOCTH.




BeposiTHOCTH TPOTUBOIOIOKHBIX COOBITUH. /IocTOBEPHBIE X HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXKHOCTB cOOBITHI. Kiaccuueckoe onpeneneHne BEpOSITHOCTH.

Komb6unaropuxa.

Pemenne koMOMHATOPHBIX 3a1a4 nepebopoM BapuaHTOB. KoMOMHATOpHOE MPaBUIO YMHOKEHUSI.
IlepectanoBku u (pakTopua.

Harnsannas reomerpus.

Harnsnnele npeacraBieHus o (urypax Ha IJIOCKOCTH: MpsiMasi, OTPE3OK, JIyd, yroj, JIOMaHas,
MHOI'OYTOJIbHUK, OKPY’KHOCTb, Kpyr. UeTbIpEXYTrOJIbHUK, IPIMOYTOJIBHUK, KBaapaT. TpeyronbHuK,
BHJIbl TPEYrOJIbHUKOB. [IpaBuiabHBIE MHOTOYrOJIbHUKU. B3aMMHOE pacnojioKeHUE IBYX IPSMBIX,
IBYX OKPYXHOCTEW, NPSAMOW U OKpPYKHOCTH. M300pakeHHE TeOMETpUYECKHX GHUTyp H HUX
KOH(UTYpaIuii.

Jlnuna otpeska, joMaHou. Ilepumerp MHOrOyronsHuka. EquHuiel u3mepenus 1umHel. M3mepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHOU JUIMHBI.

Buns! yruos. I'pagycHas mepa yrina. Mi3mepenue U nocTpoeHue yriloB ¢ IIOMOLIbIO TPAHCIIOPTUPA.
buccekrpuca yria.

[lonatne mmomanu GUrypel; €AMHUALBI W3MEPEHUs IUomaan. llmomanps NpSMOYTrONIbHHKA,
kBagpara. [IpubmkénHoe u3MepeHue miomanu ¢Guryp Ha kierdaroil Oymare. PaBHoBenukue
¢burypsl. Pazpesanne u cocraBieHne TeOMETPHUYECKIX UTYP.

Harnsinaele mpenctaBieHuss O HPOCTPAHCTBEHHBIX (urypax: KyO, Hapajiesnenunen, Mnpusma,
nupamuza, map, cdepa, KOHyC, HHIuHAp. M3o0paxkeHne mpocTpaHCTBEHHBIX ¢Guryp. [Ipumepst
cedyeHuil. MuHororpannuku. IIpaBuiibHble MHOrOrpaHHuKH. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB,
LWIMHpa U KOoHyca. M3roroBienne Mosiesneil mpocTpaHCTBEHHBIX (PUTYp.

ITonarue 06b&ma; equHMLb 00bEMa. OOBEM NPSAMOYToJBLHOIO Napaielenunena, Kyoa.

[lonsatue o paBeHctBe uryp. LleHTpanbHas, oceBas W 3epKajbHas CHMMETpuu. M300paxeHue
CUMMETPUYHBIX QUryp.

'eomerpuueckue GUrypol.

[Ipsimble u yrawl. Touka, npsimasi, maockocTb. OTpe3oK, nyd. Yroa. Buasl yrios. BepTukaibHbie u
CMEHbIE yIuIbl. buccekTpuca yria.

[TapamteneHble U Iepecekaromuecs npsmble. IlepnenaukynsapHele mpsmble. TeopeMbl 0
MapaJUIEIbHOCTH W IEPIEHAUKYISIPHOCTH HpsAMBIX. [lepneHauKkyisip M HakJIOHHAs K IPSMOM.
CepennHHBIN EPIEHANUKYIISP K OTPE3KY.

I'eomeTrpuueckoe mecto Todyek. CBolicTBa OMCCEKTPHUCH! YIla U CEPEAMHHOIO MEPHEHAUKYIIpa K
OTpE3KY.

TpeyroapHUK.

Beicota, Menuana, OuccekTpuca, CpeAHssl JIMHUS TpeyrojbHUKa. PaBHOOeIpeHHblE U
PaBHOCTOPOHHUE TpPEYTOJbHUKH; CBOMCTBA M TPU3HAKKM pPaBHOOEAPEHHOIO TPEYroJIbHUKA.
IIpu3zHaku paBeHCTBa TpeyroabHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOLIEHMSI MEXIY
CTOPOHAaMU M yIilaMu TpeyrojibHuka. CyMMa yIJIOB TpeyrojibHUKa. BHEIIHNE yIiibl TpeyrojJbHUKA.
Teopema ®aneca. Ilogobue tpeyronbHukoB. Ilpu3zHaku m1OH00MS TpeyrosibHUKOB. Teopema
[Mudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOrO yIja MpsIMOYTOJIbHOIO TPEYroJibHUKa U
yrios ot 0 no 180, mpuBeneHue k octpoMy yrily. PemieHne mpsMOYroJIbHBIX TpPEYrOJbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOpPMYyIIBI, CBA3BIBAIOIINE CUHYC, KOCHUHYC, TAHT€HC,
KOTAHI€HC OJHOTO M TOro ke yria. PellleHne TpeyrojlbHHUKOB: T€OpeMa KOCHHYCOB M TEOpeMa
CHUHYCOB. 3aMeyaTelIbHbIe TOUKH TPEYTOJbHHKA.

YeThIpEXYroJbHUK.

[Tapannenorpamm, ero cBoiicTBa M mpu3Haku. [IpAMOYroibHHUK, KBajapaT, poMO, UX CBOWCTBA U
npusHaku. Tpaneuus, cpeaHss TMHUSA TPaIeLUu.

MHoroyroinsHuK. Beimykible MHOroyroiapHukH. CymMma yIjloB BBIITYKJIOTO MHOIOYTOJIbHUKA.
IIpaBuiibHbIE MHOrOyrosbHUKH. OKpyxkHOCTb M Kpyr. [Jlyra, xopma. CekTop, CErmMeHrT.
[leHTpanbHBI yroi, BOMCAaHHBIM YroJ; BEJIMYHWHA BIMCAHHOIO yriia. B3amMHoOe pacronoxxeHue
IIPSIMON U OKPYKHOCTH, ABYX OKpy>KHOCTeH. KacarenpHas u cexylas K OKpyKHOCTH, UX CBOWCTBA.
Brnucannple M OnMcaHHBIE MHOTOYTOJIBHUKH. OKpPYXHOCTh, BIIMCaHHAas B TPEYTOJIbHUK, U




OKPY’KHOCTb, OIIMCaHHas OKOJIO TPEYroJbHUKA. BrnucaHHble M ONHUCaHHBIE OKPYKHOCTH
IIPAaBUJILHOIO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeodbpazoBaHus.

[lonsatue o paBeHctBe ¢uryp. IloHsTHe O HIBMKEHHMH: OCeBas M IEHTpajbHas CHUMMETpPHH,
napajJiesIbHbli nepeHoc, noBopot. [loHsaTre o nogo6uu GUryp u roMOTETHH.

Pemenne 3amay Ha BBIYMCICHHE, JOKA3aTEIbCTBO M IIOCTPOEHUE C HCIIOJIB30BAHUEM CBOMCTB
M3y4YEHHBIX QUTYD.

N3mepenne reoMerpuueckux BenW4yuH. [[nuHa oTpe3ka. PaccrosHME OT TOYKM 10 OPSMOM.
Paccrosaue Mexny napauieabHbIMUA IPSIMBIMU.

IIepumMeTp MHOTOYrOJIbHUKA.

JUIMHA OKPY>KHOCTH, YUCJIO T, JJIMHA IYTH OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE MEXAY BEIMYMHON LEHTPAJIbHOIO yIvia M JIMHOM Iyru
OKPYKHOCTH.

[lonarue miomamu miockux ¢uryp. PaBHOcocTaBieHHble M paBHOBenukue ¢urypsl. [lnomans
npsaMmoyronbHuka. [lnomanu  napamienorpaMma, TpeyroJbHMKa W Tpanenuu. Ilnomane
MHOroyrojipHuka. Ilmomans kpyra u muiomajap cektopa. COOTHOIIEHHE MEXIy IUIOMAIIMU
Mo00HBIX QUryp.

Pemenuie 3a1a4 Ha BHIYMCICHUE U JJOKA3aTEIbCTBO C UCIIOJIb30BAHUEM M3YUYEHHBIX (hOopMyiI.
Koopaunatsl. Ypasaenue npsamoin. Koopaunatel cepennHbl oTpeska. @opMyiia pacCTOSHUSA MEXIY
JBYMS TOUKaMU IJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bekropsl. /Inuna (Moaynb) Bektopa. PaBencTBo BekTopoB. Komnuneapusie BekTopsl. KoopanHaTs
BEKTOpa. YMHOXKEHHE BEKTOpPA Ha 4YHUCJIO, CyMMa BEKTOPOB, pa3JIOKEHUE BEKTOpa IO JBYM
HEKOJUIMHEApHBIM BeKkTopaM. CKaJsipHOE POU3BEIECHUE BEKTOPOB.

TeopeTuko-MHOKECTBEHHbIE TMOHATUSA. MHOXECTBO, AJIEMEHT MHOKECTBA. 3aJaHUE MHOXECTB
NEPEeUYMCICHUEM 3JIEMEHTOB, XapaKTEepUCTHUECKUM cBoiicTBoM. CraHAapTHble 0003HAUYEHUS
YHCIOBBIX MHOXeECTB. [lycToe MHOXecTBO U ero obo3nadenue. [logmuoxectBo. OObeIMHEHNE U
[IEPECEYEHUE MHOXKECTB.

Nnmroctpanus oTHOIIEHUI MEX/y MHOKECTBaMHU € TIOMOIIIbIO 1narpaMM Diinepa-BenHa.
OJEMEHTBI JIOTUKH.

Ompenenenne. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTeasCcTBO OT MPOTUBHOTO. Teopema,
oOpatHast naHHoi. [Ipumep u KoOHTprpuUMep.

[ToHsiTHE O PAaBHOCUIILHOCTH, CJIEI0BAaHUU, YIOTPEOJIEHHE JOrMUYECKUX CBSI30K €CIIH..., TO, B TOM U
TOJIBKO B TOM CJIy4ae, JOTUYECKUE CBA3KU U, UIIH.

MareMartrka B ICTOPUYECKOM Pa3BUTHH.

Hctopus QopMHpoBaHUS TMOHATUS 4YHCHA: HATypalbHblE 4YHCIA, JApOOHM, HEJOCTaTOYHOCTh
palMoOHaJIbHBIX YMCEN A T€OMETPUUYECKHUX H3MEPEHUH, HppaluoHaibHble uucia. CTapuHHBbIE
cucrteMbl 3anucu uucen. Jpobu B BaBuinone, Erunte, Pume. OTkpbiTHE IeCATHUYHBIX IpoOei.
Crapunsble cucteMmbl Mep. Jlecstuunble npoOu U MeTpuyeckas cucrema wmep. IlosiBnenue
OTpHULATENBHBIX Yncen U Hys. JI. Marannkwuii. JI. Oitnep.

3apork/ieHue anreOpbl B HeApax apuMETHKH.

An-Xopesmu. Poxnenne OykBeHHoil cumBonuku. II. @epma. @. Buer. P. Jlekapr. Hctopus
BOIIpOCa O HaXOXAeHUH (opMysn KopHeHl anreOpanueckux ypaBHEHUHM, HEpa3peumMocTb B
panukanax ypaBHeHUH creneHu, Oonbmieil yerblpéx. H. Tapranbs, JIx. Kapmano, H. X. Abenb.
2. l'anya.

H3006pereHne MeToaa KOOPAWHAT, O3BOJISIOIIETO MEPEBOIUTh T€OMETPUUECKHE OOBEKThI Ha S3bIK
anreopsl. P. Jlekapt u I1. ®epma. [IpumMepsl pa3nuuHbIX CUCTEM KOOPIUHAT HA MIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (Pubonauun) o kponukax, uucina @Dubonauun. 3agava o
IaXMaTHOM JIOCKE.

Hcroku TeopuM BEpOATHOCTEW: cTpaxoBoe neno, aszaprHeie urpsl. II. depma u b. ITackans.
. bepuymu. A. H. Koamoropos.

Ot 3emyeMepus K TEOMETPHUH.




[Tudarop m ero mkoma. Panec. Apxumen. IlocTpoeHHS ¢ TOMOIIBIO HHUPKYIS W JUHEHKH.
IlocTpoeHne mnpaBUIBHBIX MHOIOYTOJIBHMKOB. Tpucekuus yria. Ksaaparypa kpyra. YnaBoeHue
kyOa. Wcropus uucna m. 3omnoroe ceuenue. «Hawama» Esximpa. JI. Diinep. H. U. JloGaueBckwmii.

Hctopus nsatoro nocrynara. Codusm, napagokcsl.

OcHoeHnble munvl y4eOHbIX 3aHAMUIL:

- YPOK M3Y4E€HMsI HOBOTO Y4€OHOI0 MaTepuaa;

- YPOK 3aKpeIyIeH!sl U IPUMEHEHUS 3HaHUH;

- YpOK 00001IaI0IIero NOBTOPEHHS U CUCTEMAaTH3aluY 3HAHMIA;

- YPOK KOHTPOJISI 3HAHUI U YMEHUU.

OCHOBHBIM THIIOM ypOKa SIBJISIETCS KOMOMHUPOBAHHBIM.

Dopmul opeanuszayuu yuedH020 npoyecca: UHIUBUYaJIbHbIE, IPYNIIOBbIE, MHINBULYaJIbHO-

IpyIIOBBIE, HPOHTABHBIE.

Ha ypokax ucrnonbs3yrorcs Takue GopMbl 3aHATHH Kak:

- IPAKTUYCCKUC 3aHATHUA;
- KOHCYJIbTallusl.

MaremaTuka 5 kJiacc.

No | Coneprxanue yueOHOTO XapakTepucTUKa OCHOBHBIX BUJIOB YUCOHOM JIEATETbHOCTH
n/m | Marepuana YUYECHUKA.
1 | Hamypanvuoeie uucna. Onucvléamy CBOMCTBA HATYPAIBHOTO psiia. YUTATh U 3aIIMCHIBATh
Psin HaTypanbHBIX YHCEIL. HaTypaJbHbIC YUCIIA, CDABHUBATH U YIIOPSAI0YUBATH UX.
Lundpst. [ecstnunas 3anuck | Pacnosnasams Ha vepTexax, pUCyYHKax, B OKpYKaroleM MUPE
HaTypabHbIX HHCEIL. OTPE30K, MPSIMYIO, Ty, TUIOCKOCTh. [IpHBOIUTE IpUMEpPHI MOIeIel
Otpe3ok. [1nockocTsb. 51X Quryp.
Eggg;;{fg};g;?a' Hszmepsamob nuabl 0Tpe3koB. CTPOUTH OTPE3KH 3aJaHHOM JITTUHBI.
CpaBHeHHE HATYPATBHBIX Pewrars 3a1aun Ha HAXOXKAECHUE JUIMH OTPE3KOB. BrIpaxkars o1HU
ancen €IMHHULBI JUTHH yepe3 apyrue. [IpuBoauTe npuMepsl IpuOOpoB co
HIKaJIAMHU.
Cmpoums Ha KOOPIUHATHOM JIy4€ TOUKY C 3aJJaHHON KOOPAMHATOM,
OIIpENENATh KOOPAUHATY TOUKHU
2 Cnoorcenue u eoiyumanue | Popmynuposams CBOMCTBA CI0KEHUS Y BBIYUTAHUS HATYPATbHBIX

HamypanoHblX Yucel.
CrnosxeHue HaTypaJIbHBIX
yucen. CoiicTBa
cloXeHMsl. Berunranne
HaTypaJIbHbIX YHCEII.
Yucnossle 1 OyKBEHHbIE
BbIpaxxeHusi. DOpMyJIbI.
YpaBHeHue. YOI
O6o3HaueHue yrios. Bumsl
yrios. 3mepenue yrios.
MHoroyronsHuku. PaBHbie
¢urypsl. TpeyronbHUK U
€ro BUJIbL.
[TpssmoyronbauK. OCh
CUMMeETpUHU (HUTypsl

YHUCeJ, 3aITUChIBaTh 3TH CBOMCTBA B BUE dhopmyd. [IpuBoauts
MIPUMEPHI YUCIIOBBIX U OYKBEHHBIX BbIpaxeHHi, hopmyn. CoCTaBIsTh
YHUCJIOBBIC U OYKBEHHBIE BBIPAKEHUS 110 YCIIOBUIO 3a7a4u. Pemarh
YpaBHEHUS HA OCHOBAaHUU 3aBUCUMOCTEN MEX1y KOMIIOHEHTaMU
JIEUCTBUI CJIOAKEHHUS U BBIYMTAHUS. PemaTe TEKCTOBBIE 3a1a4H C
MOMOIIIBIO COCTABIICHUS YpaBHEHUM. Pacno3nasams Ha yepTexax u
PUCYHKaX YIJibl, MHOTOYTOJIbHUKH, B YACTHOCTH TPEYTOJIbHUKH,
MPSMOYTOJIbHUKHU. Pacro3HaBaTh B OKpYXKarollleM MUPE MOJIEIIN ITUX
¢uryp. C momMoIIpio TPaHCTIOPTUPA H3MEPATH TPATYCHBIE MEPHI
YTJIOB, CTPOUTH YTJIbI 33JaHHOM IpagyCHOM MEphl, CTPOUTD
ouccekTpucy ganHoro yria. Kimaccupunuposars yrisl.
KnaccudunupoBats TpeyroJbHUKH 110 KOJIWYECTBY PaBHBIX CTOPOH U
10 BUJIaM UX YrJIoB. ONUCHIBaTh CBOMCTBA MPSAMOYTOJIbHUKA.
Haxooums ¢ momotisio (opMyIl IEPUMETPBI TPSIMOYTOJIbHUKA U
KBajipaTa. Pemiars 3a1a4uu Ha HaXOXK/JICHHE IEPUMETPOB
MPSIMOYTOJIbHUKA U KBaJApaTa, TpagycHON Mepsl yriioB. Cmpoums
JIOTUYECKYIO IIEMOYKY PaCCyKACHUM, COMOCTABIISTh MOTYYCHHBIN
pe3yNbTaT C YCIOBUEM 3anaun. Pacno3nasams HUTYPBI, UMEIOIIHE
OCb CUMMETPHH.




Ne | Conepxanue yueOHOTO XapaKTepuCcTUKA OCHOBHBIX BUIOB YUEOHOMU JEATEIbHOCTU
n/m | Marepuana YUEHHKA.

3 Ymnooicenue u oenenue @opmynuposamsb CBONCTBA YMHOXKECHUS U JICJICHUS HATYPAIbHBIX
HamypanbHblX Yucel. YHCell, 3aIIUCHIBAaTh 3TH CBOICTBa B BUE opmyi. Pemars ypaBHeHus
YMHOXEHHE. Ha OCHOBaHUU 3aBUCUMOCTEN MEKy KOMIIOHEHTaMHU
IlepemecTurensHoe apu(METHUECKUX JACHCTBUI.

CBOMCTBO YMHOEHHUS. Haxooums ocTaTok npu AejaeHuH HaTypanbHbIX yuceln. [1o 3anannomy
CouerarenbHoe U OCHOBAHUIO U NIOKA3aTEIN0 CTENIEHU HAXOAUTh 3HAYEHHUE CTEIIEHU
pacupenenuTeabHoe YHUCIIA.

CBOICTBa YMHOKEHHUS. Haxooumw nioma gy npsMoyrojbHUKa U KBaJpaTa ¢ IIOMOIIbIO
Henenue. [lenenue c dbopMyi. Beipaxkath OIHM €IUHUIIBI TUIOIIAIN Yepe3 APYyTHe.
ocratkoM. CreneHb uucna. | Pacnosnaeams Ha 4EPTE)KaAX U PUCYHKAX MPSMOYTOJIbHBIN

[Tmomane. [1nomans napajuiesienuIe]1, nupamMuay. Pacro3naBaTe B OKpPYKarOIIEM MHUPE
PSIMOYTOJIbHUKA. MOJIEIH 3TUX QUryp.

[IpsamoyronbHbITA H300pasicams pa3BEPTKHU MPSIMOYTOIBHOTO NTapaJlIeenuneaa u
napajuiejaenumnes. MUPaMU/IBI.

[Mupamuna. O6bEM Haxooums 00BEMBI MPAMOYTOIBLHOTO TIApaJlIeienuneaa u Kyoa ¢
MPSIMOYTOJIBHOTO nomotibio hopMyil. BeipaxaTh OqHH €TUHUIBI 00BEMA Yepe3 Ipyrue.
napajuieJenunesa. Pewams xoMOMHATOPHBIE 33/1a4U C IOMOIIBIO ITepedopa BapUaHTOB
Komb6unaropusle 3a1aun

4 | ObvikHoBeHHBIE OPOOU. Pacnosnasams 0OBIKHOBEHHYIO IpOOB, MPAaBUIIbHBIC U HETIPABUIILHBIC
[TonsiTHe OOBIKHOBEHHOU JIpoOU, CMEIIaHHbIE YUCIIA.
npo6u. [IpaBunbHbIE U Yumams ¥ 3anucviéams 0OBIKHOBEHHBIE APOOU, CMEIIaHHBIC YHCIIA.
HEeNpaBUJIbHbIE TPOOH. CpaBHUBaTh OOBIKHOBEHHbIE IPOOU C paBHBIMHU 3HAMEHATEIISIMHU.
CpaBHenue po0eii. CkaapiBaTh U BHIYUTATh OOBIKHOBEHHBIE IPOOU C PaBHBIMHU
CrnosxeHue U BbIYUTaHHUE 3HaMeHartesiMU. [IpeoOpa3oBeIBaTh HEMIPABIIIBHYIO JPOOb
npo0eit ¢ 0IMHAKOBBIMU B CMELIaHHOE YHCII0, CMEIIAHHOE YHCIIO B HEMPABUIIbHYIO 1POOb.
3HaMmeHaresMu. [{pobu u | YMeTh 3anuchIiBaTh pe3yibTaT JEJICHUS JBYX HaTypaJbHbIX YHCET B
JIeJIeHUE HaTypalbHbIX BUjie OOBIKHOBEHHOH 1poOH
ymces. CMenIaHHble yncia

S5 | Hecamuunsie Opodu. Pacnosnasams, unTath 1 3anuceIBaTh JecATUUHbIE 1poou. Ha3biBaTh

IIpencrasienue o
JECATUYHBIX TPOOSIX.
CpaBHEHHE IECITUYHBIX
npobeit. OxkpyrieHue
yucen. [ Ipukuaku.
CrnokeHue U BEIYUTaHHUE
JECATHYHBIX APOOEH.
VYMHOKEHNE TeCITHIHBIX
npobeii. Jlenenue
JECATUYHBIX TPOOEH.
Cpennee apudmeTnueckoe.
Cpennee 3HaYeHUE
BeNUYUHBI. [IpO1IEHTHI.
HaxoxneHnue npoueHToB
ot unciaa. Haxoxnenue
YHUCIIa 1Mo ero MPOoIeHTaM.

pas3psaIbl AECATUYHBIX 3HAKOB B 3aIIUCH JECSITUYHBIX APOOEii.
CpaBHuBaTh AecsITUUHBIE Jpoou. OKpPYIIATh eCATUUHbIE 1POOU

Y HaTypaJIbHbIE YMCIIA. BRIMOIHATE NIPUKUIKY PE3YIIHTATOB
BbIUKCICHUN. BoImonHATs apudmMernyeckue neicTBus Haj
JECATUYHBIMH JPOOSIMHU.

Haxooumw cpennee apudpmMeTnyeckoe HECKOIbKHUX yuceln. [IpuBoanTs
IIPUMEPBI CPEIHNX 3HAYEHNUH BEIMYNHBL. Pa3biCHATH, 4TO Takoe
«OMH mpoueHT». [IpencTaBisTh NPOLIEHTHI B BUJIE AECATUYHBIX
npoOeit u necaTudHbIe JpoOu B BUIE MPOLeHTOB. Haxo1uTh nMporeHT
OT YHCJIa ¥ YUCJIO MO €ro MPOLEHTaM

HOBTOpeHI/Ie n cucreMarusanusa

y4yeOHOro MaTepuaa




MartemaTnka 6 KJjacc.

Ne Conepxanue yaeOHOTO
m\n MaTepuaia

XapaKTepUCTHKAa OCHOBHBIX BUIOB YU€OHOH NeATENTbHOCTH
yYEHUKa

1 | Jenumocmo namypanvHvix
yucen . Jleaurenu u
KkpatHble. [IpusHaku
nenmuMocTtr Ha 10, Ha 5 1 Ha
2. [Ipu3Haku AETMMOCTH Ha
9 u na 3 IIpoctbie u
COCTaBHBIC YHCIIA.
HauOospmmii oomui
nenutensb. Haumensiee
oO11ee KpaTHoe.

Dopmynuposams ONPEEICHUS MTOHATHIA: IETUTEh, KPaTHOE,
IIPOCTOE YKMCIIO, COCTABHOE YHCII0, OOIIHI JICTUTEIh, HAHOOJIBIITHMA
001l 1euTens, B3aMMHO MPOCTHIC YUCIIA, O0IIee KPaTHOE,
HauMeHbIIee o0Iee KpaTHOS U MPU3HAKY JASIMMOCTH Ha 2, Ha 3,
Ha 5,Ha 9, Ha 10.

Onucwvieams TpaBUIIa HAXOXKACHUS HaUOOJIBIIIETO 0OIIET0O
nemurens (HO/), naumensiiero obmiero kparaoro (HOK)
HECKOJIBKUX YKCEJI, Pa3JIOKECHUS HATYPaIbHOTO YMCIa Ha TIPOCTHIC
MHOKHUTCIIH

2 ObvikHOBeHHbIe OpoOU
OcHOBHOE CBOWCTBO /1po0HU.
Cokparmienue apooeii.
[TpuBenenue apodeit k
o01IeMy 3HaMEHATEJIIO.
CpaBHeHue 1pooeit.
CroXeHUe ¥ BRIYUTAHHE
npobeit. YMHOXKEHHE
npobOeii. B3aumHo oOpaTHbIE
gucina. Jlenenue qpooei.
HaxoxxneHue yncia mo
3HAYEHUIO ero Apodu

Dopmynuposams ONPENIEICHUS TIOHATHIA: HECOKpaTUMasi Ipo0b,
o0muii 3HAMEHATEeNh IBYX JIpo0eH, B3aUMHO OOpaTHBIC YHCIIa.
[TpuMeHSITh OCHOBHOE CBOWCTBO APOOU JIJIsl COKPAICHUS APOOECH.
[TpuBoUTEL POOU K HOBOMY 3HaMeHaTe0. CpaBHUBATH
OOBIKHOBEHHBIE IpOOH. BBIMOIHATH aprdMeTHiecKue NeHCTBHSI
HaJl OOBIKHOBEHHBIMH JIPOOSIMHU.

Haxooums npo0b OT Yuclia ¥ YMCII0 TI0 33JJaHHOMY 3HAUEHHIO €T0
npo6u. [IpeoOpa3oBbIBaTHE OOBIKHOBCHHBIE IPOOH B JICCATUIHBIC.
HaxonuTh necsaTuuHOe MpUOIMKeHUe OOBIKHOBEHHOW APOOH

3 | Omnowenus u nponopyuu
OtHomenus. [Iponopuun.
IIpsimast u obpatHas
MIPONOPLHUOHATbHBIE
3aBUCUMOCTH. JleaeHue uncna
B JJAHHOM OTHOIIECHHUHU.
Oxpy>xHOCTb 1 Kpyr. [lnuHa
okpyxkHocTH. [lnomans
kpyra. Llununnap, koHyc, map.
Juarpammsl. Citydalinble
coObITHs. BeposTHOCTB
CIIy9aifHOTO COOBITHSI.

Dopmynuposams oNpeeIeHUs] TOHATHI: OTHOILLIEHUE,
IIPONOPLKS, IPOLICHTHOE OTHOLIEHUE JIBYX YHUCEI, IPSIMO
IIPONOPLMOHANIbHBIE U 00PATHO MPONOPIIMOHATBHBIE BEITUYUHBI.
ITpyMeHATh OCHOBHOE CBOMCTBO OTHOILEHUSI U OCHOBHOE
cBoiicTBO mponopuuu. IIpuBoanTh MpUMeEpPHI U ONMUCHIBAThH
CBOWCTBA BEJIMYMH, HAXOAIMUXCS B IPAMON U 0OpaTHOM
MPOMOPLMOHANIBHBIX 3aBUCUMOCTSIX. HaxoauTh mpoueHTHoe
OTHOLICHHE BYX YKcel. [JennTh 9icio Ha MponopLIuOHAIbHbIE
YacTH.

3anucvisams ¢ IOMOILIbI0 OYKB OCHOBHBIE CBOMCTBA 1pO0H,
OTHOIIEHHUSI, TPOIIOPLIUH.

Ananusuposams MHGOPMaINIO, IPEACTABICHHYIO B BUJE
CTONOUYATHIX M KPYroBbIX quarpamm. [IpencraBnsate nuHGOpMaIuio
B BUJI€ CTOJIOYATHIX M KPYTOBBIX JHArpPaMM.

Ilpusooums ipuMepsI CIydanHbIX coObITHI. Haxonuth
BEPOSITHOCTH CIYy4ailHOTO COOBITUS B OIBITAX C
PaBHOBO3MOXHBIMU UCXOJaMH.

Pacnosnasams Ha yepTexax U pUCyHKaxX OKPYKHOCTb, KpPYT,
HWIMH]IP, KOHYC, cdepy, ap U UX 3JeMeHThl. Pacno3HaBarts B
OKpY’KarolieM Mupe Mozenu 3tux puryp. CTpouTh ¢ MOMOIIbIO
LHUPKYJIS OKPY>KHOCTh 33JJaHHOTO paauyca. M3o0paxarsb
pa3BEPTKU LMIIMH/Ipa U KOHYyca. Ha3piBaTh mpubmmkEéHHOE
3HaueHue yucna n. HaxoauTs ¢ momoisio GopMyn JUIMHY
OKpPYXHOCTH, IIOIAb Kpyra




Neo Cozeprxanue yueOHOTO XapakTeprCTHKa OCHOBHBIX BUIOB yICOHOU ESITEIHHOCTH
m\n MaTepuasia yueHHKA
4 | Payuonanvhule yucia TIpusooumsb PUMEPHI UCTIOTH30BAHUS TOJTOKHUTEIBHBIX U

u oeticmeust Ha0 HUMU.
[TonoxurenpHbIE U
OTpHULATENIbHBIC YHCIIA.
Koopaunarnas npsmasi.
Llenbie uncaa.
PanmonanbsHbie uncna.
Moayinb uncia. CpaBHEHUE
yucen. CioxeHue
paloHaIbHBIX YUCEIL.
CaoiicTBa CllOKEHUS
paloHaIbHBIX YUCEIL.
Brruutanue parmoHalIbHBIX
qucell. Y MHOXKECHHE
palMOHAIBHBIX YHCEIL.
CBoiicTBa yMHOXKEHHUS
palMOHATBHBIX YHCEIL.
Koaddumuenr.
PacnpenenurensHoe
CBOMCTBO YMHOXKEHHUS
Jlenenre paunoOHAIbHBIX

yucen. Pemenue ypaBHeHHﬁ.

[lepnenukynsapHsie
npsmble. OceBas u
LIEHTpaJIbHAasi CAMMETPUHU
[TapamienpHbIe NIpAMBIE.
KoopannaTtHast mimockocTb.
I'paduku.

OTpULATENbHBIX ynces. DopMyIupoBaTh OMpeeICHNE
KOOpAMHATHOM mnpsMoil. CTpOUTh Ha KOOPAMHATHOM MpsAMOi
TOUKY C 33JJaHHON KOOPAMHATOM, OMpEeNATh KOOPAUHATY TOUKH.
Xapakmepuz06ams MHOXKECTBO LEbIX yrced. OObACHATH
MOHITHE MHOKECTBA PALlMOHAIBHBIX YHCET.

Dopmynuposamyp orpenenenne Moayns yncia. Haxoauts Momynb
qucha.

Cpasnueams palioHaJIbHbBIC YKca. BIMONHATE apupmMeTHyecKue
JEHCTBUS Ha/l pallMOHAIBHBIMU YKCIaMU. 3aliChIBaTh CBOWCTBA
apu(MeTHUECKUX JeHCTBUI HaJl pallMOHAILHBIMU YMCIIaMHU B BHJIE
dbopmyn. HazeiBath kodhduiimeHT OyKBEHHOTO BBIPKCHHS.
Ilpumensmo CBOMCTBA NPU PELICHUU ypaBHEHU. PemaTp
TEKCTOBBIE 33JIa4H C TOMOUIbIO yPaBHEHUH.

Pacnosznaéamsv Ha yepTexax v pUCYHKaX NEPHECHINKYIISPHbBIE U
napasuieNibHbIe MpsiMble, GUTYPBI, HIMEIOIINE OCh CHMMETPHH,
[EHTP CUMMETPHUH. YKa3bIBaTh B OKPYKAIOLIEM MUPE MOJIEIN
3TuX (uryp. PopMynupoBaTh onpeesieHne NepreHIuKYIIPHBIX
OPSMBIX U TIAPAJUIEIBHBIX MPSAMBIX. CTPOUTH ¢ TIOMOIIBIO
YrOJIbHHUKA MePIEHAUKYIISPHbBIE MPSMbIE U MapaliebHbIe
npsIMbIE.

ObvscHAMb U UILTFOCTPUPOBATH MOHITHE KOOPIUHATHON
iockocTd. CTPOUTh Ha KOOPIAWHATHOM IIIOCKOCTH TOYKH C
3aJJaHHBIMU KOOPJMHATAMU, ONIPEAEISATH KOOPAMHATHI TOUYEK Ha
wiockocTd. CTPOUTH OT/AENbHBIE TPadUKN 3aBUCHIMOCTEN MEXKIY
BEJIMYMHAMU 10 TOUYKaM. AHAJTM3UPOBaTh rpauKu 3aBUCUMOCTEN
MEXy BEIMYMHAMU (pacCTOsTHHUE, BpeMsi, TeMIepaTypa u T. 11.)

HOBTOpeHI/Ie n cucreMarTru3anusa

yueOHOro Marepuana

Aaredpa 7 kiacc

Ne Coneprxanue yueOHOTO XapaKkTepUCTHKAa OCHOBHBIX BUI0B Y4€OHOH eATEITbHOCTH
o\ Marepuaia yYeHHKA
1 | Jluneiinoe ypasnenue c Pacnoznasams 4nciioBble BBIpaKEHUS U BBIPAXKEHUS C

OOHOU NepemMenHOll.
Beenenue B anreOpy.
JInneniHOE ypaBHEHHUE C
OJIHOM MEPEMEHHOM.
Pemrenure 3ana4 ¢ moMoubIo
YPaBHEHUM.

IIEPEMEHHBIMMY, JTUHEHbIE YpaBHEHUS. [I[puBOAUTE TpUMEpHI
BBIPKEHHI C IEPEMEHHBIMU, JIMHENHBIX ypaBHEHHI. COCTABISATH
BBIPQXEHHUE C NEPEMEHHBIMHU I10 YCIOBHIO 33a4u. BeInonHATH
peoOpa3oBaHus BEIPAKEHUI: IPUBOAUTD MOI0OHBIE CllaraeMsble,
packpeIBaTh CKOOKH. HaxouTh 3HaUeHNE BBIPAXKEHUS C
MEPEMEHHBIMU MPU 33JJaHHBIX 3HAUEHUSAX TEPEMEHHBIX.
Knaccugunuponars anredpanyeckue BolpaxkeHusi. ONuchIBaTh
L[EJIbI€ BBIPAKCHMUSI.

Dopmynuposams ONpPENENCHUE TMHEWHOTO ypaBHeHus. PemmaTh
JUHEHOoe ypaBHEHHe B 001eM Buae. MHTepnpeTupoBath
YPaBHEHHE KaK MAaTEMaTUYECKYIO MOJEIb PEAIbHOM CUTYalUH.
OnuceBaTh CX€My pelIeHNs TEKCTOBOM 3a1a4u, IPUMEHSTH €€
JUIsl peLlIeHNus 3a1a4




Ne Coneprxanue yuyeOHOTO XapaKTepUCTHKA OCHOBHBIX BUIOB YYEOHOH EATEITLHOCTH

o\ MaTepuaia yUeHHKA

2 L]envie gvipasicenus. Dopmynuposams.: onpeoeneHus: TOXIECTBEHHO PaBHBIX
Toxk1eCTBEHHO paBHBIE BBIPAKEHMI, TOXKAECTBA, CTEIIEHU C HATYPAJIbHBIM I10KAa3aTeJIEM,
BbIpakeHus. ToxaecTBa OJIHOYJICHA, CTAHAAPTHOTO BHJIA OJJHOWICHA, KO PUITUEHTA
Crenensb ¢ HATYpAJIbHBIM OJIHOWJIEHA, CTETIEHH OJHOYJICHA, MHOTOWJIEHA, CTEIIEHU
nokasaresnem. CBoiicTBa MHOT'O4ICHA; C80lUCMBEA: CTENICHU C HATypalbHBIM IOKa3aTeleM,
CTENEHU C HATypaJIbHbIM 3HaKa CTENEHU; npasuia: 10Ka3aTeJIbCTBa TOXKIECTB, YMHOKEHUS
nokasatesneM. OTHOWICHBI. O/IHOWIEHA Ha MHOTOYJIEH, YMHOXXEHHUSI MHOT'OUYJICHOB.
Muorounensl. Ciioxxenue u | /[oxka3zviéams CBOWCTBA CTEIIEHHU C HATYPAJIbHBIM [TOKA3aTEJIEM.
BBIYUTAHUE MHOTOWICHOB. 3anuchIBaTh M I0KA3bIBATh ()OPMYJIBI: POU3BEICHHS CYMMBI U
YMHOXEHUE OIHOWICHA Ha Pa3HOCTHU JBYX BBIpaXKEHUH, pa3HOCTH KBAJPATOB JBYX
MHOT'O4JICH. Y MHOXKEHUE BBIPAKEHMI, KBaJpaTa CyMMBbI U KBaJIpaTa pa3HOCTH JIBYX
MHOTOYJIEHa HA MHOTOYIEH. | BBIPAXKEHHI, CyMMbI KyOOB U pa3HOCTH KyOOB IBYX BBIPQ)KEHU.
PasnosxeHne MHOro4€HOB Buviuuciame 3naueHue BeIpaxeHU ¢ iepeMeHHbIME. [[puMeHsITh
Ha MHOXKUTENU. BbeiHEceHne | cBOCTBA cTeneHH s mpeoOpa3oBaHus BhIpaKEHUI. BHITOTHATH
00IIeT0 MHOXKHTEIIS 32 YMHOKE€HHE OJTHOYJIEHOB U BO3BEICHUE OJHOYICHA B CTEIICHbD.
cKkoOku. Paznoxenue [IpuBOANTH OJTHOWIEH K CTAaHIaPTHOMY BH]ly. 3allUCHIBATH
MHOT'O4YJICHOB Ha MHOTO4ICH B CTAaHJAApTHOM BHUJIE, OTIPEICIISTH CTENIEHb
MHOXUTENN. Meton MHorouseHa. [IpeoOpa3oBbIBaTh MPOU3BEICHUE OJHOUWICHA U
TPYIIIUPOBKH. MHOTO4WICHA; CyMMBbI, Pa3HOCTH, IIPOU3BEIACHHS JIBYX
[Ipou3sBenenue pa3HOCTU U MHOT'OYJIEHOB B MHOTOWIEH. BBINIOJIHATH pa3iokeHne MHOTOWICHA
CYMMBI JIBYX BBIPaXKEHUHU. Ha MHOKHUTEJIM CIIOCOOOM BBIHECEHUSI 00I1IET0 MHOXKUTEIS 32
Pa3nocTh KBasipaTOB IBYX CKOOKH, CTI0COOOM TpYIIUPOBKH, IO POpMYIaM COKPAIIEHHOTO
BeIpakeHuil. KBampar YMHOXXEHHS U C IPUMEHEHUEM HECKOJIBKUX CIIOCOOOB.
CYMMBI M KBaIpaT pasHocTH | Mcnonb3oBaTh yKka3aHHbIE peoOpa3oBaHus B MPOIEcce PEIeHuUs
JIBYX BBIPAKEHUH. ypaBHEHUH, JOKA3aTEIbCTBA YTBEPXKICHUM, PEIICHUS TEKCTOBBIX
[Ipeobpa3zoBanue 3a1aq
MHOT'OYJICHA B KBaJipaT
CYMMBI UJI Pa3HOCTH ABYX
BbIpakeHuit Cymma u
pPa3HOCTh KyOOB JIBYX
BbIpakeHMil. [Ipumenenue
Pa3IUYHBIX CIOCOOOB
pa3JIoKEeHUsI MHOTOWICHA Ha
MHOXHUTENH.

3 DyHxyuu. IIpugooums mpuUMepsl 3aBUCUMOCTEN MEKy BETHYMHAMHU.

CBs131 MEXly BETHUMHAMHU.
Oynkius. CriocoOb! 3a1aHUs
¢byukun. ['padux pyHkumm.
JIuneitnas QyHkus, e
rpaduku cBoiicTBa

Pasznuyars cpenu 3aBUCUMOCTEN (PYHKIIMOHAIBHbBIE 3aBUCUMOCTH.
Onucvieamv nousamus: 3aBUCUMOIN 1 HE3aBUCUMOM IIEPEMEHHBIX,
GbyHKIMH, apryMeHTa (PYHKIMY; CIIOCOOBI 3aJaHus] PYHKIIMH.
dopmynupoBaTh onpeaeaeHus: 001acTu onpeaeneHus QyHKIIH,
oOnactu 3HaueHul QpyHKIMH, rpadrka QyHKINHU, THHEHHON
(byHKLINH, TPSIMOM MPOMOPIIUOHAIBHOCTH.

Bviyucnsaims 3HaueHyne (yHKINU 10 33JaHHOMY 3HAYCHHIO
aprymenTta. CoctaBisTh TabauIbl 3HaUeHUH GyHKIMU. CTPOUTH
rpadux ¢pyHkIMH, 3aaHHON TabnmyHo. 1o rpaduky ¢pyHkuy,
ABJIAIOILENCS MOJIENBIO PEATBHOTO MTPOLIECCa, ONIPEIEISTh
XapaKTepUCTHKHU 3TOro npornecca. CTpouts rpaduk TuHeiHON
(byHKIMU U IPSIMOI TporopIioHaibHOCTH. OMUCHIBAaTh CBOICTBA
TUX (QYHKIUH.




Ne Conepxanue y4eOHOTO XapakTepuCTHKa OCHOBHBIX BHJOB yIeOHOM AESTSIbHOCTH
o\ MaTepuaia yUeHHKA
4 \Cucmemvl 1uneunbix Tlpusooums npumepol. ypaBHEHUS C IBYMS IEPEMEHHBIMU;

VPABHeHUll ¢ 08YMS
nepemeHHbIMU.

VYpaBHEHHUs C 1ByMs
IepeMeHHbIMU. JInHelHOoe
YpaBHEHUE C ABYMS
MIEPEMEHHBIMH U €T0 IpauK.
CucrteMbl ypaBHEHHH C
JBYMSI IEPEMEHHBIMHU.
I'paduueckuii meron
pEIIeHUs] CUCTEMBI JIBYX
JINHEMHBIX YPAaBHEHUH C
JBYMSI TIEPEMEHHBIMHU
Pemenue cucrem JIMHERHBIX
YPaBHEHUN METOJIOM
MOACTaHOBKHU. Pemenue
CHUCTEM JIMHEHHBIX
YpaBHEHUH METOJI0M
cnoxeHnus. Pemenne 3amay ¢
IIOMOIIIBIO CUCTEM JIMHEHHBIX
YpaBHEHUU

JIMHENHOI0 ypaBHEHUS C IBYMS IIEPEMEHHBIMH; CUCTEMBI IBYX
JMHENHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMU; pEaIbHbIX
IIPOLIECCOB, Ul KOTOPBIX YPAaBHEHUE C IBYMs [IEPEMEHHBIMU WU
CUCTEMA YPaBHEHUH C ABYMS [IEPEMEHHBIMU SIBIISIFOTCS
MaTEeMaTHYECKUMHU MozesIMU. ONIpenenaTh, sBIAETC JIM Iapa
qucell peIEHUEM JaHHOTO YPAaBHEHHUS C ABYMs [IEPEMEHHBIMHU.
Dopmynuposams: onpeoenenus: pelieHusl ypaBHEHUs ¢ ABYMS
[IEPEMEHHBIMU; YTO 3HAUYUT PELUUTh YPABHEHUE C ABYMS
HEPEMEHHBIMU; I'pauKa YpaBHEHUS C IBYMs IEPEMEHHbBIMU;
JIMHENHOI0 ypaBHEHUS C IBYMS IIEPEMEHHBIMU; PEIICHUS
CUCTEMBI YPAaBHEHUH C IByMs [IEPEMEHHBIMHU; C80UCMEA
YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Onucwvieamy: cBOWCTBa TpaduKa JMHEHHOTO ypaBHEHUS B
3aBHCUMOCTH OT 3HaYeHHU K03(pPuumeHToB, rpadudeckuii MeTox
pEILIEHUs CUCTEMBI IBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU,
METO/ IIOJICTAHOBKH M METOJ CIIOKEHUS JUIsl PELIEHUS] CUCTEMBI
JBYX JIMHEWHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

Cmpoums TpaduK TUHEHHOTO YpaBHEHHS C IBYMsI IEPEMEHHBIMHU.
Pemars cucreMsl 1BYX JTMHEUHBIX YPABHEHUU C ABYMs
[IEPEMEHHBIMH.

Pewamys TexcTOBBIE 3a]a41, B KOTOPBIX CUCTEMA JBYX JIMHEHHBIX
YpaBHEHUH C IBYMSI IEPEMEHHBIMHU SIBJISIETCS. MaTEMaTH4ECKON
MOJIEJIBIO PEATIBHOTO NIPOLIECCa, U NHTEPIPETUPOBATD PE3YiIbTAT
pEeIIEeHUs] CUCTEMBI

[ToBTOpEHHUE U CHCTEMAaTH3ALUS
y4eOHOro MaTepuasa

Auaredpa 8 kaacc.

Ne Coneprxanue yueOHOTO XapakTepUCTHKAa OCHOBHBIX BUI0B Y4€OHOH eATEIbHOCTH
n\n Mmartepuaia y4YEeHHUKa
1 | Payuonanvuvie opoou. Pacnosznasams 1ienble palliOHAIBHBIE BBIPAXKEHUS, IPOOHBIE

PanmonanbHbIe BRIpayKEHUSI.
OcHOBHOE CBOWCTBO /1po0H.
CrnosxeHue ¥ BHIYUTAHUE
paloHaIbHBIX Ipo0eii ¢
OJINHAKOBBIMH
3HameHaTessiMu. C1o)KeHne
Y BBIUMTAHUE PAIlMOHATBHBIX
npo0elt ¢ pasHBIMHU
3HAMEHATEIISIMH.
VYMHOXEHUE U [eJIEHNE

npoOeit. BozBenenue npobu

B CTCIICHD. q)yHKI_II/I}I y= E u
X

e€ rpaduk.

palMoOHalIbHbIE BBIPAXKEHUS, IPUBOJIUTH TPUMEPHI TAKUX
BBIPAKCHUI.

Dopmynuposams: onpeodeneHus: PalliOHATBHOTO BBIPaXKEHHUS,
JIOTTYCTUMBIX 3HaYE€HUN TIEPEMEHHOM, TOXKIECTBEHHO PABHBIX
BBIPKEHUI, TOKAECTBA, PABHOCUIIBHBIX YPaBHEHUM, CTEIIEHU C
HYJIEBBIM I1OKa3aTeJieM, CTENIEHH C LI€JIbIM OTPULATENIbHBIM
MoKa3aresieM, CTaHJAapTHOTO BUJIA Yncia, 00paTHOU
MPONOPIIMOHATBHOCTH; C80UCMBA: OCHOBHOE CBOMCTBO
parroHaIbHON ApoOU, CBOMCTBA CTEMEHHU C IEIBIM MOKa3aTeleM,

y k y
ypaBHEHUH, GyHKIMH Y =— . [Ipumensims OCHOBHOE CBOHCTBO
n

parroHaIbHON APOOU I COKPAIEHUS U MPEOOPa30BaHUS
npobeit. [TpuBoauTh 1podu k HOBOMY (00IIEMY) 3HAMEHATEIO.
Haxoauth cymmy, pa3HOCTb, IPOU3BEICHUE U YACTHOE APOOEH.
BBINOTHATE TOXKAECTBEHHbIE TPEOOPa30BaHMs BBIPAKEHUI.




Neo Coneprxanue yueOHOTO XapakTeprCTHKa OCHOBHBIX BUIOB y4eOHOU JIEITEIbHOCTH
o\ MaTepuaa yUCHHKA
Pewamp ypaBHEeHUs C IEpeMEHHOW B 3HAMEHATENE IPOOH.
IIpumensimsb CBOWCTBA CTENICHH C IIEIBIM TIOKA3aTEIeM JIJIs
npeoOpa30BaHus BRIPAKCHUN. Bblnoninams IOCTPOCHUE U YTEHUE
rpaduka QyHKINH y = k
n
2 | Keaopammvle KOpHu. Onucvi6ams: MHOXKECTBO HATypabHBIX YUCEI, MHOKECTBO IIEITBIX
JlelicTBUTEIbHBIC YUCIIA. YHCEN, MHOXKECTBO PAIlHOHAILHBIX YUCEI, MHOKECTBO
WppanmoHaibHbIe YnCIA. JEHCTBUTENBHBIX YUCEN ; CBSA3b MEXK]y O€CKOHEUHBIMU
KBanpaTtHbie KOpHH. JNECATUIHBIMH JPOOSMHU M PAlMOHATLHBIMU, HPPAIIHOHAEHBIMU
Apudmernueckuit yuciaamu. Pacno3naéams palioHaIbHBIE U UPPALIIOHAIBHBIC
KBaJ[paTHBIA KOPEHb. yucia. [IpuBoInTh MpUMEPHI PAIMOHATBHBIX YHCEN U
Haxoxnenne UpPpaMOHATIBHBIX YHCEN. 3anucsiéams ¢ IOMOUIBIO GopmMyIT
NPUOIMKEHHBIX 3HAUYCHUH CBOWCTBA JICHCTBHIA C ICHCTBUTEIIPHBIMH YHCIIAMHU.
KBaJ[paTHOTO KOPHSI. Dopmynuposams: onpeoeieHus: KBaIPaTHOTO KOPHS U3 YHCIa,
CBoiicTBa KBaJpaTHBIX apu(METHUECKOTO KBaJPATHOT'O KOPHS M3 YUCIIA;CEOLUCMBA:
KOpHEi, mpeodpa3oBaHus (ynKIEy Y = X2, apu(MeTHIECKOT0 KBaPaTHOTO KOPHS,
BBIPAXKEHUIA, COJIEPIKAIMX dynkmn y = /x Jokazviéams cBORCTBA apU(METHIECKOTO
KBaJIpaTHLIC KOPHH. KBaJpaTHOTO KopHs. Cmpoums rpaduku QyHKImHA Y = X2 1
OyHKIHS Y = Jxneé y= Jx JIpUMEHATh HOHATUE apHPMETHIECKOTO KBaIPATHOTO
rpacux. CpolicTsa KOPHSI JUTsl BBIYHUCIICHHSI 3HAUCHU BBIPAXKCHUIA.
apu(pMETHICCKOro Ynpowamo Beipaxenus. Pemats ypaBHeHusi. CpaBHUBATh
KBaJIpaTHOTO KOPHSL. 3HAYCHHS BBIPAXKCHU . BBIMOIHSTH peoOpa3oBaHue BhIpaKECHHIA
Hpeo6pa3033aHHe C IPUMEHEHUEM BBIHECEHUS MHOXKMTEIIS M3-110]] 3HAKa KOPHS,
BBIPKCHUH, COACPKALINX BHECEHHE MHOXKUTEJIS 110]] 3HAK KOPHS. BhIMOIHSTH
KBaJ[paTHbIC KOPHH. 0CBOOOXK/IEHHE OT UPPALMOHAIBHOCTH B 3HaMeHarese Apoou.
3 | Keaopamuvie ypaenenus. Pacnosznaéams v npuBOANTH IPUMEPHI KBAJPATHBIX YpaBHEHUN

HemnousHble kBagpaTHbIe
ypaBHeHU. DopMmyiia KOpHEH
KBaJpaTHOT'O YPaBHEHHSI.
Teopema Buera. Pemienue
JTPOOHBIX PAIIOHATBHBIX
ypaBHeHuUH. Pemenue 3aa4 ¢
MOMOILBIO PAllHOHATIBHBIX
ypaBHEHUI.

Pas3INYHBIX BUIOB (TIOJIHBIX, HEMOJIHbBIX, TPUBEAEHHBIX ),
KBaJIpaTHBIX TPEXWICHOB. Onucvieamsb B 0011IEM BUJIE pEIICHNE
HEMOJIHBIX KBAaPATHBIX YPaBHEHUN. Popmyauposams.
onpeoeneHus: KBaJpaTHOTO ypaBHEHUS; KBaJIpaTHOTO TpEXUJIEHa,
JUCKPUMHUHAHTA KBaIpaTHOI'O YPAaBHEHUS U KBAaJPATHOTO
TpEXUJIEHA, KOPHS KBAJIPpaTHOIO TPEXWIECHA; meopemy Buera u
oOpatHyto eif TeopeMy. 3anucviéams U JOKa3bIBaTh (POpMYITy
KOpHEH KBaJpaTHOTO ypaBHEeHMs. VccienoBaTe KOJIMYECTBO
KOpHEH KBaJPaTHOI'O YPaBHEHUS B 3aBUCUMOCTH OT 3HAKa €ro
JUCKpUMUHaHTA. /Jokazvieams meopemol: Buera (mpsmyro u
00paTHYI0), O pa3I0XKEeHUN KBAJPaTHOTO TpEXUJIeHa Ha
MHOKHUTEJIH, O CBOMCTBE KBAJIPATHOI'O TPEXUJIEHA

C OTPULIATEIILHBIM JUCKPUMUHAHTOM.

Haxooums xopHU KBaIpaTHBIX YPaBHEHUHN pa3INYHBIX BUIOB.
[TpumensTs Teopemy Buera u o6paTHyto eif Teopemy. BIIOTHATD
pa3yoKeHNe KBAaIpaTHOrO TPEXWIEHA Ha MHOXKUTENIN. Haxonuts
KOPHM YPaBHEHHUH, KOTOPbIE CBOJATCS K KBaJpaTHbIM. COCTaBIIATh
KBaJpaTHbIC YPABHEHUS U YPABHEHHUS, CBOJSAIIMECS K
KBaJPATHBIM, SBISIOIIHAECS MATEMAaTUYECKUMU MOJEIIIMU
pEeaNbHBIX CUTYALM.




CopepxaHue yueOHOTO

XapaKTepI/ICTI/IKa OCHOBHBIX BHJ10OB yqe6H0171 ACATCIBHOCTH

o\ MaTepuaa yUCHHKA

4 | Hepagencmea. [To3HaKOMUTH y4YalIuXcsi C MIPUMEHEHHEM HEPABEHCTB ISl OLIEHKH
UucnoBble HEPABEHCTBA U UX | 3HAYEHUI BBIPAXKEHUMU, BRIPAOOTaTh YMEHUE peliaTh JUHEIHbIE
cBoiicTBa. CBolicTBa HEPaBEHCTBA C OAHOU IIEPEMEHHOM U UX CHUCTEMBI.
YHCIIOBBIX HEPABEHCTB. 3nams oripeneneHre YUCIOBOr0 HEPABEHCTBA C OAHON
CnoxxeHre 1 yMHOKEHHE MEPEMEHHOM, UTO Ha3bIBAETCS PEIICHUEM HEPABEHCTBA C OJTHOM
YHCIIOBBIX HEPABEHCTB. MEPEMEHHOI1, YTO 3HAYUT PEIIUTh HEPABEHCTBO, CBOKCTBA
[IpumeneHue cBOWCTB YHCIIOBBIX HEPABEHCTB, MTOHUMATh (JOPMYITUPOBKY 3a]1a4H
HEPaBEHCTB K OLIEHKE «peUINTh HEPABEHCTBOY.
3HAUYEHMS BBIPAKEHUS. Ymemyw 3anuceiBaTh M UUTATH YUCIOBBIE TPOMEXKYTKH,
Pemienue HepaBeHCTB € n300pakaTh MX HA YKCIIOBOM MIPSIMOM, periaTh JMHCHHBIC
OJIHOM TIEPEMEHHOI. HEpaBEHCTBA C OJHON NMEPEMEHHOM, pelaTh CUCTEMbI HEPABEHCTB
Pemrenue cucrem C OJIHOM IEPEMEHHOM!.
HEPABEHCTB C OAHOU Ymems npuMeHATH CBOMCTBA HEPABEHCTBA IIPYU PELICHUU
MIePEeMEHHOM. HEPABEHCTB U UX CHUCTEM.

5 | Cmenens c yenvim BripaboTaTh ymMeHHE TPUMEHSATh CBOWCTBA CTETICHH C LIEITBIM

nokasamenem. Jnemenmol
CMAmuCmuKu.
OrmpenenieHnue CTENeHN.
CBoiicTBa CTENEHU C LEJIBIM
nokasaresneM. CTaHIapTHBII
Bu1 yucia. Coop u
TpyNIUPOBKA
CTaTUCTUYECKUX JAHHBIX.
Harmsannoe npeacrasnenue
CTaTUCTHUYECKON
nHpopManuu

MOKa3aTeIeM B BBIYMCICHUSX U TPeoOpa3oBanus, ChOpMUPOBATH
HavyaJIbHBIC MIPEACTABICHUS O COOPE U IPYIIIUPOBKE
CTATUCTUYECKUX JAHHBIX, UX HATJISIAHOW UHTEPIPETALINH.

3name oripeieNieHNe CTENEHU C LIETbIM U IEJIBIM OTPULIATEIbHBIM
[I0Ka3aTeJIeM; CBOMCTBA CTETIEHH C LIEJIbIM [T0Ka3aTeIsIMU.

Ymems BBIIONHATH JEHCTBUS CO CTETIEHSAMU C HATYPAIbHBIM U
L[EJIBIM TTOKa3aTeIsIMU; 3alTUChIBATh YHCIIa B CTAHJAPTHOM BHJIC,
HATJISTHO MIPEICTaBIATh CTATUCTUYECKYIO0 HH(DOPMALIUIO. .

HOBTOpeHI/Ie " cucreMarusanusa

ydeOHOro MaTepuaa

Auredpa. 9 kaace

Neo Copeprxanue yueOHOTO XapakTepUCTHKa OCHOBHBIX BUJIOB YUEOHOM ACATEIBHOCTH
i\ MarepHana yUYCHHUKA
1 | Hepasencmsa. Pacnosnaeame 1 IPUBOIUTH IPUMEPHI YHCIIOBBIX HEPABEHCTB,

Uucnossle HepaBeHCTBA. OCHOBHEIE
CBOMCTBA YHCIIOBBIX HEPABEHCTB.
CrnokeHre 1 yMHOKEHHE YHCIIOBBIX
HepaBeHCTB. OlleHNBAaHNE 3HAYEHUS
BeIpakeHMs1. HepaBeHcTBa ¢ oqHOMN
repeMeHHo. PeleHne HepaBeHCTB
C OJIHOM nepeMeHHOH. YucnoBbie
npoMexkyTku. CHUCTEMBbI JTMHEUHBIX
HEPABEHCTB € OJIHOI IIEPEMEHHOM.

HEPABEHCTB C IEPEMEHHBIMH, JTMHEWHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM, IBOIMHBIX HEPABEHCTB.

Dopmynuposams.: onpedeneHus. CPaBHEHHS IBYX YHCEN, PEUICHUS
HEPABEHCTBA C OHOM NEPEMEHHOM, paBHOCUIIBHBIX HEPABEHCTB,
peLIeHNs CUCTEMBI HEPABEHCTB C OAHOM MEpEeMEeHHOM, 00J1acTu
OTIpeZIeTICHUSI BRIPAKEHUS; C80LCMBA YNCIOBBIX HEPABEHCTB,
CJI0KEHHS U YMHOKEHUS YHCIIOBBIX HEPABEHCTB /JoKa3bieamy.:
CBOICTBA YMCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH H
YMHO>KEHHH YUCIIOBBIX HEPABEHCTB.

Pewams nuneiinple HepaBEHCTBA. 3aINMCHIBATD PEIICHUS
HEPABEHCTB U UX CUCTEM B BH/JIC YHCIIOBBIX IPOMEKYTKOB,
0o0beIMHEH NS, IEPECEUEHISI YMCIOBBIX MPOMEXYTKOB. PemaTh
CHCTEMY HEPaBEHCTB C OAHOU mepeMeHHoM. OIeHnBaTh 3HAUCHUE
BhIpakeHMs. M300pakaTs Ha KOOPJMHATHOM MPSIMOH 3aJaHHbIE
HEPABEHCTBAMH YHCJIOBBIE TPOMEXKYTKU




Ne Copepxanue yueOHOTO XapakTepucTUKa OCHOBHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH
o\ marepuaa YUCHUKA
2 | Keaopamuunas ¢hynxyusi. Onucwvieamo oHTHE QYHKIMH KaK MPaBUIIA, YCTAaHABIIMBAIOIIETO
[ToBTOpEHME U pacuIpeHue CBSI3b MEXKIY JIEMEHTAMH JIBYX MHOXKECTB. Popmyauposamy.:
cBeneHuit o pynkimu. CBoiicTBa onpedenenus: Hylsl QyHKIUH; TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA
¢ynkunu. Kak noctpouts rpaduk ¢bynkunm; GyHKIMU, Bo3pacTaromei (yObIBaroeil) Ha MHOXKECTBE;
byukimu y = kf(X), eciu u3BecTeH | KBaapaTH4HON (DYHKIMH; KBAJAPATHOTO HEPABEHCTBA; CEOLCMEA
rpaduk Gpyukmuu Yy = f(x). Kak KBaIpaTHYHOU (QYHKINH; 1paguia TIOCTpOeHuUs rpa@uKoB (GpyHKITHI
NOCTPOUTH Tpaduky QYHKIMIA Y = | ¢ moMolkko npeodpasosanuii Buaa f(x) — f(X)+a;f(x) — f(x + a);
fx)+b ny=1f(x + a), ecm f(x) — kf(X).Cmpoums rpaduku GyHKIHH ¢ TTOMOIIBIO
usBecter rpaduk Gpyukuuu Y = f(X). | npeodpaszosanwmii Buma f(x) — fix)+ a;f(x) — f(x + a); f(X) —
KBanparuunas ¢pyunkuus, e€ rpaduk | kf(X).Cmpoums rpadpuk kBagpatuunoii pynkiuu. [lo rpaduxy
U CBOICTBa. PerieHne KBapaTHBIX | KBaJpaTHYHOW (YHKIIMYU ONHUCHIBATE €€ CBOMCTBA. Onucwvleanms
HepaBeHCTB. CHCTEMBI YpaBHEHUI C | CXeMaTHYHOE PacIIOIOKEHHE MapadoiIbl OTHOCUTEIBEHO OCH abcIuce
JIBYMs TIEpEeMEHHBIME. Perienue B 3aBHCHMOCTH OT 3HaKa cTapiiero ko3dGuirenra u
3aj1a4 C MOMOIIBIO CHCTEM JMCKPUMHUHAHTA COOTBETCTBYIOILIECTO KBAJPATHOTO TPEXUWICHA.
ypaBHEHHH BTOPOH CTETICHH Pewamb kxBanpaTHBIE HEPaBEHCTBA, UCIIOIB3YS CXEMY
pacnookeHus nmapadoibl OTHOCUTENBEHO ocH abcumcce. Onucvigams
rpaduUecKuii MeTO PeIICH s CUCTEMBI IByX YPaBHEHHH C JAByMs
NEePEeMEHHBIMHU, METO/I ITOJICTAHOBKH U METOJ| CJIOKEHHUS IS
pEeLIeHNsI CHCTEMBI IByX YPaBHEHHH C ABYMS IIEPEMEHHBIMH, OHO
U3 KOTOPBIX HE SBJISCTCS JIMHEHHBIM. Pewams TeKCTOBBIC 3a/1a4H, B
KOTOPBIX CHCTEMa JIBYX YPaBHEHHIA C IBYMsI IEPEMEHHBIMU
SBIIACTCS MaTeMaTHIECKOW MOJICNIBIO PealbHOTO MpoIiecca,
¥ HHTEPIIPETHPOBATH PE3YNIBTAT PEIICHUS CUCTEMBI.
3 | Dnemenmol npukiaoHou Ilpugooumse npumepwvi: MaTeMaTHIECKUX MOZEIEH pearbHbIX

Mamemamuxu.
MatemaTHuecKoe MOJIETHPOBAHNE.
[IpoueHTHBIE pacUETHI.
[TpubnmkEHHBIE BEIYNUCIICHHS.
OcHOBHbIE NpaBuiIa
KoMOuHaTopuku. YactoTa u
BEPOSITHOCTD CITyYaifHOTO COOBITHS.
Knaccudeckoe onpenenenue
BepoaTHOCTH. HauanbHbIe
CBEJICHHA O CTAaTHCTHUKE.

CUTYyaIuil; MPUKIAJHBIX 337a4; TPUOJIMKEHHBIX BEJIHUNH;
WCTIOJIb30BaHMsI KOMOMHATOPHBIX TPABUII CYMMBI U IIPOU3BEICHUS;
CITy4YaifHbIX COOBITHH, BKJIFOUYAs JOCTOBEPHBIE 1 HEBO3MOXKHBIC
COOBITHSI; OTIBITOB C PABHOBEPOSATHBIMU UCXOJIAMU; MPEICTABICHHUS
CTaTHCTUYECKUX JAHHBIX B BHJIC TAOJHII, JMarpaMM, rpaduKosB;
HCIIOJIb30BaHUSI BEPOSITHOCTHBIX CBOMCTB OKPYKAIOUIUX SBJICHUM.
Dopmynuposams. onpedeneHus: aDCOIIOTHON MOTPELUTHOCTH,
OTHOCHUTEJILHOW MOIPEITHOCTH, JOCTOBEPHOTO COOBITHS,
HEBO3MOXKHOTO COOBITHS; KIIACCHYECKOE OTpeielieHUe BEPOITHOCTH;
npaguia: KOMOWHATOPHOE MPABUIIO CYMMBI, KOMOWHATOPHOE
MpaBuJIo TIpou3BeaeHusI. Onucovigams dTANbl PEIICHUS TPUKIIATHON
3anaun. [osICHAT 1 3aNMCHIBATH JOPMYITY CIIOKHBIX TPOIICHTOB.
[IpoBOUTE MPOLIEHTHBIE PACYETHI C UCHOIB30BAHUEM CIOKHBIX
NPONEHTOB. Haxooums TOYHOCTH NPUOIMKEHHS IO TaOJInIe
npUOTMKEHHBIX 3HAUCHU I BeTMUMHBL. MICTI0Ib30BaTh pa3inyHbIe
(hopMBI 3arucy NpUOIMKEHHOTO 3HAUYEHUS BeIMIUHBL. OleHUBATh
MpUOIKEHHOE 3HAYCHHUE BEIMYUHBL. [/p06800UumMb ONBITHI CO
CTy4aiHbIMH HcXoAaMH. [10SCHATE U 3anmuchiBaTh HOPMYITY
HAXO0XJIEHUS YaCTOTHI CIIYYaiHOTO COOBITHsI. OMUCHIBATH
CTaTHCTUYECKYIO OIICHKY BEPOSTHOCTH CITy4aifHOT'O COOBITHSI.
Haxonuth BepOsSTHOCT CIyJaifHOTO COOBITHSI B OTIBITAX C
PaBHOBEPOSITHBIMU UCXOIaMH.

Onucwieamsb dTanbl CTATUCTHYECKOTO uccienoBanust. OhopMisTh
nHGOpMAIUIO B BHIE Ta0IMII U AuarpaMM. M3Binekars nHGOpMAIUIO
13 Ta0iuIl 1 quarpaMM. HaxomnTs U IpUBOIUTE TIPAMEPHI
HCIIOJIb30BaHUS CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTHU
JIAHHBIX: CPEeJIHee 3HAYCHUE, MOJIa, Pa3Max, MeuaHa BEIOOPKH.




Ne Copepxanue yueOHOTO
m\ MaTepuaia

XapaKTepuCTHKa OCHOBHBIX BUIOB y4EOHON J€ATEIILHOCTH
YYECHHKA

4 | Yucnoswvle nocnedosamenbHocmu.
ApudmMerndaeckas mporpeccus.
CyMMa N TIepBBIX YWICHOB
apru(METUIECKOM MPOTPECCHH.
I'eomeTpHyecKas IPOTrPECCHL.
Cymma GecKOHEeuHOM
rEOMETPHUCCKOMN MPOTPECCHH, Y
KoTopoii | q | < 1.

IIpusooums npumepsvl: OCIEAOBATEILHOCTEH; YACIOBBIX
MTOCJIeTOBATEIFHOCTEH, B YaCTHOCTH apu()METHISCKON 1
reOMETPHUYECKOH MPOTrpeccuii; NCIOIb30BaAHUS
MOCJIe0BAaTEIFHOCTE! B peaibHOM KU3HM; 3a]a4, B KOTOPBIX
paccMaTpUBaIOTCS CYMMBI C 0€CKOHEYHBIM YHCIIOM

ciaraembIX. Onucebigams.: TIOHSATHE TIOCIEIOBATETFHOCTH, WICHA
MOCJIE0BAaTEIFHOCTH, CIIOCOOBI 3aJaHHs TIOCIEA0BATEIbHOCTH.
Buvluucname qieHsl mocne0BaTeNNbHOCTH, 33JaHHOH (hopMyItoii N-ro
4JIeHA WIHA PEKYPPEHTHO. Dopmyauposams. onpedeneHus.
apu(MeTHYECKOH MPOrpeccuu, TeOMETPHUYECKON MPOTpeccui;
c60ticmea YJICHOB TEOMETPHUYECKON B apu(METHIECKOM
nporpeccuii. 3adasams apuPpMETHIECKYIO U TEOMETPHUECKYIO
MPOTPECCUH PEKYPPEHTHO. 3anucviéams v NOSACHAMb POPMYITBI
o0mrero wieHa apupMeTHUeCKOH 1 TeOMETPUIECKOM MPOTrPeCCHiA.
3anucvieame 1 dokazviéams: HOPMYITBI CyMMBI N TIEPBEIX WICHOB
apuQMeTHIeCKO U TeOMETPHUIECKON Mporpeccuil; popmyIsl,
BBIpQKAIOIINE CBOMCTBA YJICHOB apH(QMETHYECKOH H
TEOMETPUYCCKON MIPOrpeccuil. Buiuucisims CyMMy O€CKOHEYHOMN
TEOMETPHUYECKON IIporpeccrd, y Kotopoii | q | < 1. I[IpencraBmars
OCCKOHEYHBIE TIEPUOIUICCKHE APOOU B BUIC OOBIKHOBEHHBIX

IToBTOpEHME U CUCTEMATH3AIUS
y4eOHOT'0 MaTepHralia

I'eomerpus 7 kiaacc.

No Copepxanne yaeOHOTO
o\ mMaTepuasa

XapakTepucTuka OCHOBHBIX BUJIOB yUEOHOH IE€ATEIHHOCTH

1 | Ilpocmetiuue ceomempuueckue
Quaypuvl u ux ceoticmaa.

Touku u npsameie. OTpe30K U €ro
muHa. JIyd. Yron. Usmepenue
yrioB. CMexXHbIE U
BEPTUKAJIbHBIE YIIBI.
[lepnieHIuKynsipHBIE MIPSIMBIE.
AKCHOMBI.

IIpusooums nipuMepsl reoMeTprueckux puryp. Onucevieams
TOUKY, IPAMYIO, OTPE30K, JIy4, Yrol. Dopmyruposams:
onpeodesnieHus; paBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka,
paccTOSHUS MEX]Y IByMSI TOUKaMH, TOMOTHUTENbHBIX JTY4ei,
Pa3BEPHYTOTO yTia, PAaBHBIX YIIIOB, OMCCEKTPHCHI yIIIa,
CMEXHBIX U BEPTHUKAIBHBIX YTJIOB, IEPECEKAIOIINXCS MPSMBIX,
NEePIEHANKYIISPHBIX IPSIMBIX, IEPIICHINKYIISIPa, HAKIIOHHOM,
paccTosHUS OT TOUKH JI0 IPSMOI; ceoticmea: pactioNnoXeHus
TOYEK Ha MPSIMOI, N3MEPEHHUSI OTPE3KOB U YIITIOB, CMEKHBIX H
BEPTHKAIBHBIX YIJIOB, MEPIEHINKYISIPHBIX IPSIMbBIX; OCHOBHOE
cBOMCTBO Tipsimoit. Knaccuguyuposams yriel. [Jokazvieams:
TEOPEMBI O TMEPECEKAIOIUXCS MPSIMBIX, O CBOMCTBAX CMEXHBIX
Y BEPTHUKAIBHBIX YTJIOB, O €IMHCTBEHHOCTH MIPSIMO,
MEPIEeHIUKYIIPHONM JaHHOU (ClTydai, KorJa TO4Ka JISXKHUT Ha
JaHHOU TIpsiMoit ). Haxooumsb NMHY OTpe3Ka, TPaIyCHYIO MEPY
yIJ1a, UCTIOJIb3Ysl CBOMCTBA UX U3MEPEHUN. M306pasicams C
TIOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB T€OMETPHUYECKHE
(bUrypsl: OTpE30K, JIy4, yrojl, CMeXXHbIE U BEpTHKAIbHbIE
YTJIBI, IEPIICHANKYIISIPHBIC TIPSIMBIC, OTPE3KH U JIyUH.
Tloscnamy, 4TO TaKOE aKCUOMA, ONpeieTICHHE.

Pewams 3anaun Ha BBIYMCICHUE M JIOKA3aTEIECTBO, MTPOBOJIS
HE00XO0/IMMBIE I0Ka3aTeNIbHBIE PACCYXKICHUS.




Ne Conepxanue yaeOHOTO XapaKkTepuCTHKa OCHOBHBIX BUJIOB y4eOHOI eITeNbHOCTH
m\ MaTepuaia
2 | Tpeyeonvnuku. Onucvléams CMBICT TIOHATHS «paBHbIC QUTyph». [IpuBOANTH

PaBHble TpeyroiabHUKH. BeicoTa, | mpumepsl paBHbIX GUryp. M3obpasicames 1 HAXOAUTh HA

MenaHa, OMcceKTprca PUCYHKaX paBHOCTOPOHHHE, PABHOOEIPEHHBIE,

TpeyrojabHuka. llepBblil u IIPSIMOYTOJIBHBIE, OCTPOYTOJIBHBIE, TYIIOYTOJIbHBIE

BTOPOI MPU3HAKH PAaBEHCTBA TPEYrOJIbHUKY U UX 3JIeMeHThl. Knaccuguyuposams

TPEYrOJIbHUKOB. TPEYrOJIbHUKHU 10 CTOPOHAM U yriaMm. Popmyauposamy:

PaBHOOEIPEHHBII TPEYTOJIIBHUK | onpeodeneHus: 0CTPOyrojabHOro, TYIOYroJabHOrO,

u ero corictsa. [Ipusnaku HPSMOYTOJIBHOT0, PABHOOEPEHHOI0, PABHOCTOPOHHETO,

PaBHOOEIPEHHOIO TPEYTOJbHUKA | PA3HOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,

Tperuii npru3Hak paBeHCTBa MeMaHbl TPEYroJIbHUKA; PaBHBIX TPEYTOJIbHUKOB;

TPEYroJabHUKOB. TeopeMsl. CEpEIUMHHOIO NEPICHANKYIISIpA OTPE3KA; IEpUMETpa
TPEYroJIbHUKA; C80licmEa.; paBHOOEIPEHHOIO TPEYrOJbHHKA,
CEPEMHHOr0 MNEPIEHIUKYJIIpa OTPE3Ka, OCHOBHOI'O CBOMCTBA
paBEHCTBA TPEYTOJIBHUKOB; NPU3HAKU. PABEHCTBA
TPEYroJbHUKOB, PABHOOEIPEHHOTO TPEYroJIbHHKA.
/loka3zvieame TEOPEMBIL: O €TUHCTBEHHOCTH MPAMOIA,
HEepIEHINKYIIAPHOMN TaHHOH (Ciaydaif, KOr/1a TOUKa JISKUT BHE
JTAHHOW MPSIMOM); TpU IIPU3HAKA PAaBEHCTBA TPEYT OJIbHUKOB;
IPU3HAKU PABHOOEPEHHOTO TPEYrOJIbHUKA; TEOPEMBI O
CBOICTBAX CEPEAMHHOTO MEPIICHANKYIISPA, PABHOOCIPEHHOTO
Y PaBHOCTOPOHHETO TPEYIOJIbHUKOB. Pa3vsacHAmb, 4TO TaKOe
TEOpeMa, OIUCHIBATH CTPYKTYPY TeopeMbl. OOBACHATh, KaKyrO
TEOpeMY Ha3bIBalOT 0OpAaTHOM aHHOM, B YEM 3aKIIIOYAETCS
METO/] 10Ka3aTeIbCTBA OT NPOTUBHOTO. [IpuBOINTE IpUMEpPHI
MCII0JIb30BaHUs ATOr0 MeTO1a. PemaTe 3a1aun Ha BEIUMCIICHHE
U J10Ka3aTeNbCTBO.

3 | Ilapannenvuvie npsamoie. Cymma Pacnosnasams Ha yepTexax napajjielbHbIE IPSMBIE.

Y2li08 mpey20/bHUKA.
[Ipu3Haky napamieabHOCTH
npsimbix. CBoOMCTBA
napajuleabHbIX NpsAMbIX. Cymma
YTJIOB TPEYTOJIbHUKA.
IIpsAMOYTONIBHBIN TPEYTrONBbHUK.
CaoiicTBa IpSIMOYTOJILHOTO
TPEYrOJIbHUKA.

N3006paxaTh ¢ MOMOUIbIO JIMHEWKH U YTOJIbHUKA
napaenbHble npsmMele. Onucvliéams Yribl, 00pa30BaHHbIE
IIPU NIEPECEUEHUH IBYX MPSAMBIX CeKylieh. Qopmynuposams:
onpedenenus: TapajuIeIbHbIX MPSIMbIX, PACCTOSHHS MEXY
napajuleIbHBIMU MPSIMBIMU, BHEIITHETO YIJla TPEYTOJIbHUKA,
TUIIOTEHY3BI U KaTETA; C60UCMEa: TapAIIIEIIbHBIX IPSIMBIX;
yIJI0B, 00pa30BaHHBIX MPU NEPECEUCHUN MapalIeTbHbIX
IPSIMBIX CEKYIIEH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO
yria TpeyrojbHUKA; COOTHOIIEHUN MEX]ly CTOPOHAMH U
yriaMH TPEYroJbHUKA; PSIMOYTOJIBHOIO TPEYT OJIbHUKA;
OCHOBHOE CBOMCTBO MapalJIeNbHbBIX MPSAMBIX; HPUSHAKIL:
NapajuIeIbHOCTH MIPSIMBIX, PABEHCTBA MPSMOYTOJIBHBIX
TPEYTroJIbHUKOB. /[oKa3bleams: TEOPEMBI O CBOMCTBAX
NapauIeIbHBIX IPSAMBIX, O CYMME YIJIOB TPEYTOJIbHUKA, O
BHEIIHEM YTJIE TPEYroJibHUKa, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPAaBHEHUU CTOPOH U YIJIOB TPEYTOJIbHUKA,
TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPU3HAKU NIapajuIeIbHBIX MPSMBIX, PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pewamy 3a1aun Ha BEIUMCIIEHUE U JOKA3aTEIbCTBO.




Ne Copepxanue yueOHOTO XapakTepucTUKa OCHOBHBIX BUI0B YUEOHOH 1€ATEIbHOCTH
m\ MaTepuaia
4 | Oxpyoacrocmo u kpye. Tosachame, 4TO Takoe 3ajaua Ha MOCTPOECHUE; TEOMETPHUECKOE
Teomempuueckue nocmpoenus. | Mecto Todek (I'MT). ITpuoaute npumepst I'MT. Mz00pascame Ha
T eOMETPHUECKOE MECTO TOUEK. PUCYHKAX OKPY>KHOCTb U €€ 3JIEMEHTBI; KaCaTEIIbHYIO K
OKPYKHOCTH; OKPYKHOCTB, BIUCAaHHYIO B TPEYTOJILHUK, U
OKpyKHOCTb U KPYT. OKPY’KHOCTbH, OIIFICAHHYO OKOJIO HeTo. OTHCHIBATh B3aNMHOE
KacarenbHas Kk OKpYKHOCTH. PaCIOIOKEHUE OKPY>KHOCTH U IPAMOU. Dopmyauposamy:
OnucaHHas U BIIMCAHHAS onpedeneHus:: OKPYKHOCTH, KpyTra, UX 3JIEMEHTOB; KacaTeJIbHOH K
OKPYKHOCTH TPEYrobHHKA. OKPY’KHOCTH; OKPYIKHOCTH, OMHCaHHON OKOJIO TPEYTOJbHHKA, 1
OKPY>KHOCTH, BOMCAHHOU B TPEYT'OJIbHUK; CEOUCHMEA: CEPEAUHHOTO
3ajauu Ha moctpoenue. Meton nepreHauKyIsapa kak IMT; 6uccextpucs yria xkak TMT;
reOMETPUYECKUX MECT TOYEK B KacaTeJIbHOHM K OKPYXHOCTH; IMaMeTpa U XOPAbl; TOUKH
3a7]a4ax Ha MOCTPOCHHE. MEPECEUCHUS] CEPEANHHBIX NEPICHIUKYISIPOB CTOPOH
TPEYTOJIbHHKA; TOUYKH IEepPECeUeHNS OMCCEKTPUC YTIIOB
TPeYToibHUKA; NpU3HaKy KacaTeabHou. /Joka3bieams: TEOPEMBI O
CepeAMHHOM IEepIeHANKYIIsIpe U Ouccektpuce yria kak [ MT;
0 CBOMCTBaxX KacaTellbHOI; 00 OKPYKHOCTH, BITUCAHHOH
B TPEYT'OJIbHUK, ONMCAHHOM OKOJIO TPEYIOJIbHUKA; IPU3HAKU
KacaTeJIbHOU. Pewamb OCHOBHBIE 3314l Ha IIOCTPOCHHUE:
MIOCTPOEHUE YIJIa, PABHOIO TaHHOMY; IOCTPOCHHE CEPENUHHOTO
NEPNEHANKYIIAPA JAHHOTO OTPE3KA; MOCTPOCHUE NPSAMOH,
IIPOXOSIIIEH Yepe3 NaHHYI0 TOUKY U NEPIECHAUKYISIPHON JaHHOU
MPSIMOH; TIOCTPOEHHE OMCCEKTPHUCHI JAHHOTO YTIIa; IIOCTPOCHHE
TPEYrOJIbHUKA IO JBYM CTOPOHAM U YIJIy MEKy HUMHU; 10 CTOPOHE
U JBYM NPUIEKAIIMM K HEW yriaMm. Pemars 3a1a4u Ha IOCTPOCHUE
MetoaoM [ MT. Cmpoums TpeyroibHHUK IO TPEM CTOPOHAM.
Pewams 3a1aun Ha BEIYUCIECHUE, JOKA3aTENbCTBO U MOCTPOCHUE.
5 | IloBTOpeHue u cucremMaTu3aus

y4eOHOro MaTepuaia

I'eomerpus 8 xknacc.

Ne | Conepxanue yuebuoro XapakTepuCTUKA OCHOBHBIX BHIOB y4€OHOM JI€ATENLHOCTH
m\il | marepuana
1 | Yemvipexyzonvruxu. Toscrsimep, 9To TaKOE YETHIPEXYTONbHUK. ONHUCHIBATH JIEMEHTHI Ye-
MHOFOYFOHBHI/IKI/I. TBIpéXyFOHLHI/IKa. Pacnosnasamo BBIITYKJIBIC 1 HEBBIITYKJIBIC YETHI-

[TapannenorpamMm. CBoiicTBa
napamenorpamma. [lpuznaxu.
[psmoyronsuuk. PomO, kBampar.
CpenHasg TMHUAA TPEYTOJIbHUKA.
Tpanenus. LlentpansHeie u
BITMCAHHBIE YTIIbl. BrimcanHbie u
OMHMCAaHHBIE YETHIPEXYT OJIbHUKH.
Pemenue 3anau.

PEXYroibHUKU. M300padicams N HAXOAUTh HA PUCYHKAX YETHIPEX-
YTOJIBHHKH Pa3HbIX BUJIOB M UX dIIEMEHTHL. Popmynuposams:
onpeodenenus: NapajieIorpaMMa, BEICOTI I1apajuIeiorpaMMa;
NpSIMOYTOJIbHUKA, poMOa, KBajpaTa; CpeHel JINHUH TPEYTOJIbHUKA,;
Tpanennu, BBICOTHI Tpaleluu, CpEAHEN JINHUYU TPaNelHH;
LHCHTPAJIBHOI'O yTIJjia OKPY>XHOCTHU, BIIMCAHHOI'O YIJIa OKPY>XKHOCTH;
BIIMCAHHOI'O ¥ OIIMCAHHOTO YEThIPEXYTOJIbHUKA; CEOUCMEA:
napaijenorpamMmma, IpsiMOyrojbHHKa, poM0a, KBaapara, CpeTHIX
JIMHUH TPEYTOJIbHHUKA U TPANelWH, BIUCAHHOTO YIJIa, BIMCAHHOTO U
OIMCAaHHOTO YETBIPEXYTOJIBHUKA; NPUZHAKU. TTAPAIIIEIOTPAMMA,
MPSIMOYTOJIbHUKA, poMOa, BIMCAHHOTO W OTIMCAHHOTO
YeThIPEXYTOJIbHUKA. [{OKaA3b16amb: TEOPEMBI O CYMME YIJIOB
YEeTBIPEXYTOJIbHUKA, O TPAAYyCHOM Mepe BIIMCAHHOI'O yIia, O
CBOMCTBax M NpU3HAKAX Mapajuiesorpamma, npsMoyroybHUKa,
poMOa, BIMCAHHOTO U OITMCAHHOTO YeTBHIPEXyroyibHUKA. [[puMensaTs
W3y4YEHHBIE ONpEAEICHHS, CBOMCTBA U IPU3HAKH K PEILICHUIO 3a1a4.




Coneprxanre yae0HOTO

XapaKkTepuCTHKa OCHOBHBIX BUOB yU€OHOH NEATETHHOCTH

n\l | marepuana

2 | HHooobue mpeyeonvHuKos. Dopmynuposams.:  onpedeieHue  TONOOHBIX  TPEYTOJHLHUKOB;
Teopema ®aneca. Teopema o ceoticmea. MeOWaH TPEYTONbHUKA, OWCCEKTPHCH TPEYyTroJbHHKA,
MTPOIOPITUOHATBHBIX OTPE3KaX. MEPECEKAIONINXCS  XOPJ, KacaTelIbHOM U CeKyIIeH; npusHaku
[TomoOHbBIE TPEYTONBHUKH. nooous TPEyrodbHUKOB. Jlokaszwieamv: meopemwvl: Daineca, 0
[epBsIit npr3HaK MogOOUS MPOTIOPITUOHATBHBIX OTPE3KaX, O CBOWCTBAX MeAWaH TPEYrOJIbHHKA,
TPEeYroJIpHUKOB. BTOpOii 1 TpeTnii | OMCCEKTPHUCHI TPEYTONBHUKA; C80licmEa. TIEPECEKAIOIUXCI XOP/I,
MPU3HAKYU TOJ00US TPEYTOJIBHUKOB | KacaTelnbHOMN UM CEKYICH; npusHaKy moi00us TpEeyrobHUKOB.

Ipumensame N3ydeHHBIE CBOWCTBA M MMPU3HAKHU K PEIICHHIO 3a]1a4.

3 | Pewenue npsimoy2onbHuix Dopmynuposams. onpedeieHus. CUHyca, KOCUHYCa, TAHTEHCA,
mpeyeonbHUKOS. KOTaHIe€HCa OCTPOTO yIJiia MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA;
MeTtpudeckie COOTHOIIEHS B ceoticmaa. BRIPAKAIOIINE METPUIECKIE COOTHOIIICHHS B
MIPSIMOYTOITEHOM TPEYTOJIbHUKE. MPSIMOYTOJIFHOM TPEYTOJBHUKE U COOTHOIICHUS MEXY CTOPOHAMHU
Teopema [Tudaropa. Y 3HAYCHUSIMHU TPUTOHOMETPUIECKUX (QYHKIHUI B IPSIMOYTOIEHOM
Tpuronomerpuueckue GyHKIUN TPEYTroJbHHKE. 3anucbiéams TPUTOHOMETPUICCKUE (POPMYIIBI,
OCTPOTO yTJIa MPSIMOYTOIEHOTO BEIPAYKAIOIIHE CBSA3b MEXKy TPUTOHOMETPUIECKIUMHE (DYHKITUIMHI
TpeyrojbHuKa. Perenue OJIHOTO M TOTO € OCTPOTro yria. Pewams MPSIMOYTOJIbHBIC
MPSMOYTOJIbHBIX TPEYTOJbHUKOR. TPEYTOJIBHUKH. JJOKa3bi6amb. meopemy 0 METPHIECKUX

COOTHOIICHHSIX B IPSIMOYTOJIBHOM TPEYTOJIBHUKE, TEOPEMY
[Mudaropa; popmyasi, CBA3BIBAIOININE CHHYC, KOCHHYC, TAHTEHC,
KOTaHI'€HC OJJHOTO M TOTO YK€ OCTPOTro yIiia. Bbli6o0ums OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIESCTBO U 3HAYCHHSI CHHYCa, KOCHHYCA,
TaHreHca U KoTaHreHca A yriaos 30°, 45°, 60°.

Ilpumensimo onpeneiacHus, TEOPEMbI B (DOPMYJIBI K PEIICHHUIO 331a4

4 | Muozoyzonvruxu. Tosacnams, 94TO TaKo€ IJIOLIA b MHOTOYroJIbHUKA. ONKUCHIBATH
Inowade mnozoyeonvhuka. MHOI'OYI'OJIBHUK, €0 3JE€MEHTBI; BBINYKIIbIE U HEBBIIYKIILIE
TMonsTre myomaam MHOrOyromb- MHOTOYTOJBbHUKU. M300pakaTb M HaxOIUTh Ha PHUCYHKaX
Huka. [L1omane np;AMOYrONBHUKA. | \HoroyroNbHMK M €r0  OJIEMEHTH,  MHOTOYTOJIBHHK,
Tlroma, mapaniesorpamua. BIIMCAHHBIM B OKPYKHOCTb, U MHOTOYTOJIbHUK, OIMCAaHHBIN
ILnomaae TpeyronbHUKa. ] .
Tiomas Tpanemm. OKOJIO  OKPYXHOCTH. Dopmynuposamy. onpeoeneHus.

BIUMCAHHOIO M ONUCAHHOI'O MHOI'OYIOJBHHMKA, IUIOIIAaU
MHOTOYTOJIbHUKA, PaBHOBEIVKUX MHOTOYT'OJIbHUKOB;
OCHOGHbIE ceolicmea TUIOLIAA MHOTOYT'OJIbHUKA.
Jloxazvieams: TEOPEMBI O CyMME YIJIOB BBIIYKJIOTO N-
YrOJIbHUKA, ILIOIIAA NPSMOYTOJIbHUKA, IUIOIIAIA
TPEYrOJIbHUKA, TUIOIAINA TPATIELIHH.

5 | IloBTOpeHue u cucTeMaTu3aius

y4eOHOro MaTepuaia

I'eomerpus 9 xiacc.

Ne | Coneprxanue yuebHOrO XapakTepuCTUKa OCHOBHBIX BHIOB Y4€OHOM J€ATEILHOCTH
n\il | marepuana
1. | Bexmopuoi. Onuceiéams NOHATHS BEKTOPHBIX U CKAISPHBIX BEMUYKH. MrocT-

[Tonstue Bektopa. CliokeHHe U
BBIYUTAHUE BEKTOPOB. Y MHOKCHHE
BeKTOpa Ha uncio. [[pumeHeHne
BEKTOPOB K PEIICHHUIO 3a/1a4.

pUpPOBATh MOHSATHE BEKTOpA .DopMyauposams. onpedeneHus.; Mo-
JlyJI BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOP-
JIMHAT BEKTOPA, CYMMbI BEKTOPOB, PA3HOCTH BEKTOPOB, IPOTUBOIIO-
JIO’)KHBIX BEKTOPOB, YMHO)KEHHUSI BEKTOPA Ha YUCIIO; CEOLUCMEA.
PaBHBIX BEKTOPOB, KOOPAUHAT PABHBIX BEKTOPOB, CIIOKECHHMS
BEKTOPOB, KOOPANHAT BEKTOpPA CYMMBI U BEKTOPA PAa3HOCTH JIBYX
BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB, YMHOXEHUS BEKTOPA Ha YUCIIO:




Coneprxanre yae0HOTO

XapaKkTepuCTHKa OCHOBHBIX BUOB yU€OHOH NEATETHHOCTH

n\l | marepuana
MPUMEHSTH BEKTOPHI U JICUCTBUS HAJl HUMH [IPU PEIICHUH
TEOMETPHUYECKUX 3aaH.

2. | Memoo xoopounam. Onucvleamsb IPSIMOYTOJIBHYIO CUCTEMY KOOPAUHAT. 3anucsigams U
Koopaunarel BeKTOpa. JIOKa3bIBaTh ()OPMYIIBI PACCTOSHUS MEXKIY ABYMsI TOUKAMH, KOOP-
IIpocreiimue 3aqa4u B JIUHAT CepPeInHBI OTpe3Ka. Bblgodums ypaBHEHHE OKPYKHOCTH, 00-
KOOpJMHATaX. YpaBHEHHE 1ee ypaBHEHHUE MPSMOiA, YpaBHEHHE TIPSIMOM C YTIOBBIM K03 hu-
OKPYKHOCTH. YpaBHEHHME IPAMOI. | LWMEHTOM. [Ipumensamb N3y9E€HHbIE ONPENEIECHHUS, TEOPEMBI U

(hOpMyYITBI K PEIIeHHIO 3a1a4.
3 | Coomnowenue mesxncoy cmoponamu | Popmyauposams: onpedeneHus: CAHyca, KOCUHyca, TAHTeHCa,
u yenamu mpeyzonvrura. Ckansipuoe | xoranrenca yria ot 0° 1o 180°;BEIBOAUTE U Pa3bICHATH OCHOBHOE
npousgederue 8eKmopos. TPUTOHOMETPUIECKOE TOXKAECTBO, (DOPMYIIBI PUBEACHUSI.
CuHyc, KOCUHYC, TAaHTE€HC U BeraucnsaTs 3Hau€HHE  TPUTOHOMETPUYECKOH (PYHKIUHU YyTIia 1o
KOTaHTeHC yria. COOTHOLICHHE 3HAYCHUIO OJIHOW M3 er0  3aJaHHbIX QyHKUMNA. Dopmynuposams
MEKIY CTOPOHAMH M YIIIaMH 1 JIOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIEJICTBUS U3
TpeyronbHuKa. CKaTspHOS TEOpEMBI KOCHHYCOB M CHHYCOB, O IIIOMIaIA OTIMCAHHOTO
TIPOM3BEICHHC BEKTOPOB. MHOTOYTOJIbHUKA. 3anucsiéams v JOKa3bIBaTh (OPMYIIBI JJIs
HaXO>KACHUS IO TPEYTOIbHUKA, HCTIOJIh30BaTh U3yUEHHEIC
TEeOpeMBI U GOPMYIIBI IPH PEIICHUH 33]1a4.

4 | [dnuna oxpyscnocmu u niouads Dopmynupogams: onpedenenus; TPaBUILHOTO MHOTOYTOJIbHUKA;
Kpyea. JIOKa3bIBaTh TEOPEMBI 00 OKPY)KHOCTSIX, OITMCAHHOW OKOJIO
[IpaBuiIbHBIE MHOTOYTOJTHHHKH. MPaBIIILHOTO MHOTOYTOJIHHHUKA W BITMCAHHON B HETO; BEIBOJIUTH H
JnuHa OKpY>KHOCTH U TJIOMIAb UCTIONIB30BaTh ()OPMYIIBI ISl BBIYHCIICHUS TJIOMIA I TPaBUIBHOTO
Kpyra. MHOTOYTOJIbHHKA, €T0 CTOPOHBI U paJinyca BIMCAHHOMN OKPY>KHOCTH;

pemiaTs 3aa91 Ha MOCTPOCHUE; 3anuculéams U Pa3bsCHITH
(hOpMyITBI JUTMHBI OKPY>KHOCTH, TUIOIIAIH KpyTa. 3anucsléams U
JIOKa3bIBaTh (hOPMYJIbI JUIMHBI IyTH, TUIOINAAN ceKTopa. [Ipumensms
TIPH PEIISHUIO 3a7a4.

5 | Hsuorcenue. IIpusooums npumMepsl npeodpaszoBanus ¢puryp. OnuceBaTh
[TousTHe ABMXKECHUS. npeoOpa3zoBaHus YUryp: napaieibHbBIN MEPEHOC, OCeBas
[NapannensHBIN IEpEHOC. CUMMETpHUS, IIEHTPAIIbHAs CHMMETPHS, TOBOPOT, TOMOTETHH,

noobue. Qopmyrupogams. onpedeieHus. TBUKESHAS, paBHBIX (pu-
T'yp; TOYEK, CAMMETPUYHBIX OTHOCHTEIBHO NPSIMOM; TOUEK, CHM-
METPUYHBIX OTHOCUTENBHO TOUKH; (UTYPHI, HIMEIOIIEH OCh CHMMET-
puH; QUryphI, UMEIOIIEeH IEHTP CHMMETPHH; TTOTIO0OHBIX (QUTYD;
ceoticmaa: TBWKEHUS, TapaJlIeIbHOTO NEPEeHOca, OCEBOW CUMMET-
pHH, IIEHTPATBHOW CHMMETPHH, TIOBOPOT.

6 | Hauanvuvle ceedenus no ObvsacHamsb: 9TO TaKOE MHOTOTpaHHUK, pedpa, TpaHu, BEpIIHHEI,
cmepeomempuu. JIMaroHaIIN, KAKOW MHOTOTPAHHHUK HA3bIBAETCSI BBITYKJIBIM.
Muororpannuku. Tena u Cmpoumb: 1300paxeHus IPOCTPAHCTBEHHBIX QUTryp: KyOa,
MTOBEPXHOCTH BpAIICHUS MPSIMOYTOJILHOTO MapaJuIeleTnITe [a, TMPAMHUIBI, IPU3MEI, KOHYCA,

MWIMHIPA, apa. 3HaTh (OPMYJIbI JJIs BEIYUCICHUS UX 00BEMOB.
Haxooumw: sneMeHThI IPOCTPAHCTBEHHBIX GUryp. [lpumensams npu
PELICHUIO 3a/1a4.

7 | [loBropeHue u cucTreMaTH3aIus

yueOHOro MaTepHuaia




3. TemaTnueckoe MJIAHMPOBaAHHUE, B TOM YHCJIE C yUeTOM padouei
NMPOrpaMMbl BOCIIUTAHNS ¢ YKa3aHMEM KOJMYECTBA YaCOB, OTBOAMMBIX HA
YCBOCHHUE KAXKI0W TEeMbI.

B BocnuTanuu aereit moJpoCTKOBOrO BO3pacTa (ypOBEHb OCHOBHOTO OOIIEro 00pa3oBaHus)

LCJICBBIM MPHOPHUTCTOM ABJIACTCA CO3OaHUC 6JIaI‘OHpI/ISITHBIX yCJIOBI/If/'I AJid pa3sBUTUA COUHUAIIBHO

3HAUYMMbBIX OTHOIICHUH IIKOJIBHUKOB, U, MPEKAC BCCTO, HCHHOCTHBIX OTHOIIICHU:

1. kX ceMbe KaK TJIaBHOM OIIOPE€ B )KM3HHU Y€JIOBEKA U UCTOUYHUKY €TI0 CHACTbhA

2. K Tpyly KaK OCHOBHOMY CII0CO0Y JOCTIKEHHMS )KU3HEHHOTO OJIarOnoIydus YeJIOBeKa, 30Ty €ro
YCIIEIIHOTO MPO(eCCHOHATFHOTO CaMOOTIPEIEICHUS U OUTYIIECHHUs YBEPEHHOCTH B 3aBTPALIHEM JIHE

3. k cBoemy OteuecTBy, cBOeH MaJioi U Oombiol PouiHe Kak MecTy, B KOTOPOM YelIOBEK BEIPOC U
MO3HAJ MEPBhIE PAJJOCTH U HEYJauu, KOTOpas 3aBellaHa eMy IpeaAKaMy U KOTOPYIO HY>KHO 00eperaTh

4. x mpupoze KaK UCTOYHUKY KU3HHU Ha 3emJiie, OCHOBE CaMOTO €€ CYILECTBOBaHHUS, HyKIAroLecs B
3alUTe ¥ NOCTOSIHHOM BHUMAHHHU CO CTOPOHBI YelloBeKa

5. K MHpPY Kak IJIaBHOMY IPHHLUITY YeJIOBEYECKOT'O OOLIEKUTHSI, YCIOBHIO KPEKOH IPYKOHI,
HaJIa)KMBaHUS OTHOILCHHUH C KOJUIeraMy 1o paboTe B OyIylieM U co3AaHusl 01aronpusiTHOTO
MUKPOKJIIMATa B CBOEH COOCTBEHHOW CEMbe

6. K 3HAHUSM KaK HHTEIUICKTyaJbHOMY pecypcy, o0ecleunBaronieMy Oyaylee yeioBeKa, Kak pe3yabTaTy
KpPOTIOTJIMBOTO, HO YBJIEKATEIFHOTO YIeOHOTO Tpyaa

7. K KyJIbType Kak JyXOBHOMY OOTraTcTBY OOILECTBA U BaXXHOMY YCJIOBHIO OLIYILICHHUS YEIOBEKOM
MOJTHOTBHI IPOXKUBAEMOM JKU3HHU, KOTOPOE AAal0T €My YTCHHUE, MY3bIKa, HCKYCCTBO, T€ATP, TBOPUECKOE
CaMOBBIPAKEHHE

8. K 310POBLIO KaK 3aJIory I[OJIFOﬁ U aKTUBHOM KU3HU YCJIOBCKA, €ro XOpouI€ro HaCTpOCHUA U
ONTUMHUCTHUYHOI'O B3IJIsJla HA MUP

9. K OKPYKaOIIUM JIFOJIIM KaK 0€3yCI0BHOH M a0COIOTHOM IIEHHOCTHU, KaK PABHOIPABHBIM COIMAIbHBIM
napTHepam, ¢ KOTOPBIMHU HEOOXOJUMO BBICTPAMBATE TOOPOKENATENBLHBIC U B3AUMOIIOICPKUBAIOIIHE
OTHOIICHUS, AFOIIUE YSTIOBEKY PaIOCTh OOIICHHUS 1 MO3BOJISIONIIE H30eraTh YyBCTBA OJJMHOUECTBA

10. k camuM cebe Kak xo3sieBaM CBOeH CyAb0ObI, CAMOOTIPEACIISIONTNMCS U CaMOPEaATHU3YFOIIUMCS
JUYHOCTSIM, OTBEYAIOIIMM 32 CBOE COOCTBEHHOE OymyIee

MaremaTuka 5 kJjacc.

dopmupyemslie
COLIHAITLHO
No 3HAYUMBIC U
n/n | HammeHoBaHMe TEMBI KomxnuectBo [ICHHOCTHBIC
4acoB OTHOILECHHUS
1 HarypanbHble uncna. 20 1,2,6,10
2 CrnoxeHue U BBIUNTaHUE HATYPaJIbHBIX YHCEIL. 33 3,8
3 YMHOKEHUE U JIeIIeHUE HATYPAITbHBIX YHCE. 36 1,6,9
4 OOBIKHOBEHHBIE IPOOH. 18 1,2,6




dopmupyembie

COLMAJIEHO
No 3HAYUMBIE U
n/n | HaumenoBaHue TeMbl KomnuectBo LIEHHOCTHBIE
4acoB OTHOIIIECHUS
5 JecsiTuunbie ApoOu. 47 16,8
6 [NoBTOpeHMe 14 6
MartemaTuka 6 KJjacc.
®opMupyemble
COIMAJIEHO
Ne 3HAYUMBIE U
mn | HaumenoBanue tem KomnaectBo IICHHOCTHBIC
JacoB OTHOIIICHUS
1 JlennMocTh HAaTypalbHBIX YUCEIL. 19 5,6
2 OOBIKHOBEHHBIE JIPOOH. 38 1,2,6
3 OTHOIICHHS U TIPOTIOPIIMH. 29 6,10
4 PanmonansHble yncia U IeHCTBHS HaJ HUMH. 72 2,6,9
5 [ToBTOpCHME 13 6
Auaredpa 7 kaacc.
dopMupyemblie
COIMAJIEHO
Ne 3HAYMMBIC U
mn | HaumenoBanue tem KomnaectBo IICHHOCTHBIC
JacoB OTHOIIIEHUS
1 JluneitHoe ypaBHEHHE C OJHOHN IIEpEMEHHOM. 15 2,6
2 emnsie BBIpaKeHUS 52 2,6,10
3 OyHKIHMN 12 6
4 Cucrembl TUHEWHBIX YPaBHEHUH C IByMsI TIEPEMEHHBIMU 19 6,9
5 | [loBropenne 7 6,9
Auaredpa 8 kaacc.
dopMupyemble
COLMAJIEHO
Ne 3HAYHUMBIE U
mn | Haumenosanue tem KonunuecTBo [IEHHOCTHBIE
4acoB OTHOIIICHUS
1 PanuonanbHbIe 1poou 35 2,6
2 KBanpaTHbie KOpHU 25 6
3 | KBaapaTHble ypaBHEHHs 29 6
4 | HepaBeHcrsa 24 2,6
5 CrelmeHs ¢ 1eNbIM ITOKa3aTeleM. DJIEMEHTEI CTATUCTUKHA 13 6,9
6 | [loBropenue 10 6




Auaredpa 9 knacc

dopMupyemble
COILMAITBHO
No 3HAYUMBIC U
mn | HaumenoBanue tem KomunuecTBo [IEHHOCTHBIC
4acoB OTHOIIIEHHS
1 | Keagpatuunas QpyHKIHs 32 6,10
2 | VpaBHeHUsI ¥ HEPABEHCTBA C OJIHOM MEPEMEHHOM 20 6
3 YpaBHEHHS U HEPABEHCTBA C IBYMSI IIEPEMEHHBIMU 25 6
4 ApudmeTrueckas U reOMETpHUYECKast TPOTPECCHH 18 1,6
5 | DneMeHTbI KOMOWHATOPHUKH M TEOPUH BEPOATHOCTEN 18 2,9
6 | [loBTOpeHue 23 6
I'eomerpus 7 kiacc.
dopMupyemblie
COILMAITBHO
No 3HAYUMBIC U
n/n | HaumeHnoBaHue TeMBbI Komnuectso [ICHHOCTHBIC
4acoB OTHOIIEHHS
1 HauanpHbie reoMeTprUecKue CBEACHUS 11 6
2 | TpeyronbHuku 18 6
3 | IlapannensHble NpsiMbIe 13 2,6
4 | CoOTHOIIEHUS MEX]Ty CTOPOHAMH U YIIaMH TPEYroJIbHUKA 20 6
5 | IloBropenue 6 6
I'eomerpusi 8 kiacc.
dopmupyeM
bIC
COILMAIILHO
Ne 3HAYUMBIE U
n/n | HaumeHnoBaHue TeMbI KonuuecTBO | nennocrusie
4acoB OTHOILICHUS
1 | YerslpexyroabHUKU 14 2,6
2 Ilromans 14 6,8
3 | IlogoGHBIE TPEYTOIEHUKA 20 6
4 | OKpyXHOCTb 16 6,9
5 | [loBropenue 4 6




I'eomeTpus 9 kiaacc.

DopMUpyEMBI
€ COIUAJIBHO
No 3HAYUMBIE U
n/n | HaumeHnoBaHue TeMbI KoynyecTBo | nennocrabie
qaCcoOB OTHOILICHUS
1 BexkTopsl 14 6,9
2 Meroa koopAauHAT 10 6
3 | CooTHOIIECHUS MEXKy CTOPOHAMH M YIJIaMH TPEYTOJIbHUKOB 14 6
4 | JlnuHa OKPY)KHOCTH W TUIOMIAAL Kpyra 12 2,6
5 | JBmxeHus 8 6
6 | HavanbHble CBEIEHUS 110 CTEPEOMETPUH 7 6
7 | IloBTOpeHHe 3 8

4. Ilpusokenus.

4.1 KanennapHo-TeMaTHYECKOE MIIAHUPOBAHNE YPOKOB MaTeMaTHKH B 5- 9 Kitaccax

Ha TEKYIIUH y4eOHBIN TO/I.

4.2. ®oHJI OIICHOYHBIX CPEJCTB MO MpeaMeTy «MaTtemaTuka» B 5- 9 kiaccax Ha

TEeKYLIUI y4eOHBII TO/I.




