Ipuiaoxenue Ne 26
K aJJaliTAPOBAHHON OCHOBHOU

o0pa3oBaTeIbHOIN MPOrpaMMe OCHOBHOTO
obmero oopazoanus MbOY COILI Ne 50

PABOYAIS IIPOI'PAMMA

10 Y4eOHOMY KYypCYy
«MHAUBHUAYAJBbHO- TPYIIIIOBbIE
3AHATHUA 110 MATCMATHUKE»
5-9 kiaacc



MHNOACHUTEJIBHAA3SAIINCKA

KoppekmoHHo- pa3BuBaroIIuid Kypc M0 MaTeMaTUKE HalpaBiieH Ha paboTy ¢
yYaluMcsl C 3aJIepKKOM TCUXWYECKOTO pa3BUTHUS, KOTOpblE B CHUIy YpPOBHS
MO3HABATEJILHOTO PAa3BUTHUSI HE MOTYT OCBOUTH 0a30BbIi MUHUMYM COJIEp>KAHMS
nporpaMMHOro Mmatepuaia. [losTomy mpu cocraBieHHH paboyeil MporpamMmbl IO
MaTeMaTHKe ObUIM MCIIOJIB30BAHbI CIEAYIOMINE MPUHIUIBI paboTsl ¢ AeTbmu 3I1P-
3TO MOBTOPEHHE U CUCTEMATU3AIIMS TTOJYICHHBIX 3HAHUN HAa OCHOBHBIX YPOKaX.

3agaum Kypca:

- COXpaHHUTh TEOPETUUYECKHE U METOJUYECKHE MOAXO/bI, ONPaBIaBIIue ceOsl B
MPaKTUKE MPEernoAaBaHus B Ha4aJIbHOM IIKOJIE;

- TPeayCMOTPETh BO3MOXKHOCTh KOMIICHCAIIMM TMPOOEIOB B IMOJTOTOBKE
IIKOJIFHUKOB U HEJIOCTATKOB B X MaTEeMAaTUYECKOM PAa3BUTHH, PAa3BUTHH BHUMAHHUS
U TIAMSTH;

- o0ecneunTh YpOBHEBYIO AU PepeHInalnio B X0/1€ 00y4eHUS;

- pa3BUBATh HABBIKW BBIUMCICHUI C HATYPAJIbHBIMU YHCIaMH,

- YUUTH BBINOJIHATH CJI0KEHUE U BBIYMTaHUE OOBIKHOBEHHBIX IpO0OEii;

- JaTh HayalbHbIE MPEJCTaBICHHUS OO0 HCIOJIb30BAHMM OYyKB IJIsl 3alucu
BBIPAKEHNUN U CBOWCTB;

- YY9UTHb COCTaBIJIATH IO YCJIOBHUIO TEKCTOBOM 3aJaud, HECIIOKHBIC JTHUHEIHBIC
ypaBHEHUS;

- IPOJOJIKUTH 3HAKOMCTBO C T€OMETPUUECKUMHU MOHSATUSIMU;

- pa3BHUBaThb HaBBIKK IOCTPOCHUS T'€OMETPUUECKUX GUIYp U H3MEpEHUs
T€OMETPUUYECKUX BEIIMYMH.

[TpuoputeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTUKe B 5—6 Kiaccax sIBISIOTCS:

o Ilpomomxenne ¢GOpPMUPOBAHHUS OCHOBHBIX MAaTEMaTHYECKHX TOHSTHIM
(uucno, BeMU4MHA, TeOMeTpruYecKkas purypa), o6ecrneqnBaromux MpeeMCTBEHHOCTh
U TIEpCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHus 00yUaOLUXCs;

o Pa3BuTHe = MHTEJUVIEKTyalbHBIX M TBOPYECKMX  CIIOCOOHOCTEH
oOyJarommxcs, I03HABATEIbHOW AKTUBHOCTH, WCCIEAOBATEIbCKUX YMEHUH,
WHTEpeca K U3YYCHHUIO MaTeMaTHKH;

e IMOJBEJECHUE 00YYaroMIMXCs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBS3M MAaTEMaTUKU U OKPYKAIOIIET0 MUPAa;

e ((dopmupoBanue  (GYHKIMOHATHLHOW  MaTeMaTH4YECKOW  TIPAMOTHOCTH:
YMEHHsI pacro3HaBaTh MAaTeMaTUYeCKHe OOBEKThI B PEATbHBIX KU3HEHHBIX
CUTyallusiX, TMPUMEHSITh OCBOCHHBIE YMEHUS JJIA pEHICHUs TMPaKTUKO-
OPUEHTHPOBAHHBIX  3a7a4, HWHTEPIPETHUPOBATh TOJYUYEHHBIE peE3yJbTaThl U
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYAIIHH.

OcHOBHBIE JUHUU coJiep KaHUsIKypcamaTeMaTUKUBS—OKI1accax—
apupMeTnyecKkas M TE€OMETpUYECKas, KOTOpPbI€ pPAa3BUBAIOTCS MapaslIENbHO,
KaXkJ]asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT
IPYroy, a B TECHOM KOHTAaKT€ M B3aUMOJECHUCTBUM. Takke B Kypce MaTeMaTHUKH
MPOUCXOIAUT 3HAKOMCTBO C 3JIEMEHTAMH anreOpbl U OMUCATENbHOM CTaTUCTHKY.

N3yuyenue apudmerrueckoro Marepuana HauMHAETCS CO CUCTEMAaTU3alluu U



pPa3BUTHS 3HAHWKM O HATYpaJbHBIX YHUCIAX, NOJYyYCHHBIX Ha YPOBHE HA4aJIbHOIO
oOmiero oopaszoBanus. [Ipu 3ToM coBepIIEHCTBOBAaHHE BBIYMCIUTENBHON TEXHUKU
U (OpPMHUPOBAHME HOBBIX TEOPETHUECKUX 3HAHHM COUYETACTCSI C pPa3BUTHEM
BBIUMCJIUTENBbHOW KYJBTYphl, B UaCTHOCTU C OOY4YEHHMEM IPOCTEUIINM IpuéMam
OPUKUIKA U OLICHKH PE3yJIbTATOB BBIUMCICHUM. M3ydeHue HaTypajabHBIX YHCEI
MpoJIoJKaeTcd B 6 Kiacce 3HAKOMCTBOM C HAYaJbHBIMU IOHSTUS U TEOPHH
JEITUMOCTH.

Hayano w3yuyeHuss OOBIKHOBEHHBIX M JIECATHYHBIX JpOOEH OTHECEHO K
Skiaccy. DTO MepBbIil ATall B OCBOCHUHU JIpO0E, KOTJa MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMM UJESIMH, IOHATUAMHU TeMbL. [Ipu 3TOM paccMOTpeHne 0ObIKHOBEHHBIX
IpoOelt B MONHOM O0BEME MPEAIIECTBYET M3YUCHHUIO JCCSITHYHBIX APOOEH, 4TO
L[EJIECO00PAa3HO € TOYKH 3pPEHHUS JIOTUKH HM3JIOKEHHS YMCIOBOW JHMHHUM, KOrAa
opaBujia JCHCTBUM C JAECATUYHBIMU JIpOOSIMH MOXXHO OOOCHOBAaTh YXKe
M3BECTHBIMHM QJITOPUTMaMH BBINOJIHEHUS IEUCTBUN C OOBIKHOBEHHBIMH APOOSIMHU.
3HAaKOMCTBO C JIECATUYHBIMHU JPOOSIMH PACIIUPUT BO3MOXKHOCTHU ISl MOHUMAHUS
00y4aronMMUCs MPUKIAAHOTO MPUMEHEHUS HOBOM 3allMCH NIPH U3YyYEHUU APYTHX
MPEAMETOB M IPU IPAKTHYECKOM HCHOJb30BaHHU. K 6 KiacCcy OTHECEH BTOpPOM
Talml B M3Y4YEHUHM JpoOeH, TrJe MNPOUCXOJUT COBEPUICHCTBOBAHHWE HABBIKOB
CpaBHEHHS U HpeoOpa3oBaHusl ApoOEH, OCBOECHHWE HOBBIX BBIYMCINUTEIbHBIX
QIrOPUTMOB, OTTAYMBAHWE TEXHUKH BBIYKMCICHWW, B TOM YHCII€ 3HAYCHH
BBIPAKEHU, COACPKANIMX U OOBIKHOBEHHBIE, U IECATUYHBIE IPOOH, YCTAHOBJICHHUE
CBA3EH MEXIy HUMHU, pACCMOTPEHUE MPUEMOB PEILICHUA 3a/1a4y Ha ApoOu. B Hauan
6KJ1acca MPOUCXOAUT 3HAKOMCTBO € MTOHATHEM IIPOLIEHTA.

OCOOEHHOCTBIO H3Y4YEHUS! TMOJIOKUTEIBHBIX W OTPHULATENbHBIX YHCEll
ABJISIETCSL TO, YTO OHM TaK)X€ MOTYT pacCMaTpUBaThCS B HECKOJBKO 3TanoB. B 6
Kjlacce BHadajie M3ydeHHs TeMbl «IloJ0KHUTENbHBIE W OTPHULATENIBHBIE YHUCIa»
BbiAengeTcss noaremMa «llenble wucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTpULIATEIbHBIMU  YUCIAaMM W JICUCTBUSIMHU  C  TOJIOKUTEIbHBIMU U
OTPULIATEIBLHBIMU YUCJIAM WU IPOUCXOIUT HA OCHOBE COJEPHKATEIBHOIO MOAXO0JA.
DTO0 MO3BOJSIET HA AOCTYITHOM YPOBHE MO3HAKOMUThH O0YYarOUINXCs MPAKTHUYECKU
CO BCEMHU OCHOBHBIMH MOHSATUSIMU TEMBI, B TOM YHUCJIE U C PABUJIaM U 3HAKOB MPH
BBINIOJIHEHUU apudmeTrueckux aercTBuil. M3ydeHue palMoHalbHBIX 4YHMCENl Ha
ATOM HE 3aKOHYHUTCS, a OyJIeT MPOJ0JDKEHO B Kypce alredphl/Kiiacca.

[Tpu oOyuyeHHM pelIeHHIO TEKCTOBBIX 33Jad B 5—6 KilaccaX MCIONb3YIOTCS
apudmernueckue npuémsl perienus. [lpu oTpaboTke BHIYMCIUTENBHBIX HABBIKOB
B5—0 KJlaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3a/1a4M CIEAYIOIINMX BUJOB: 3a/1a4d Ha
JBWKEHUE, HA YacTH, Ha IMOKYNKH, Ha pabOTy M NPOU3BOJUTEIBHOCTb, Ha
IPOLEHTHI, HA OTHOLIEHU U nponopruu. OOyyaromuecs: 3HaKOMTCs ¢ IpuéMaMu
pelieHuss 3aaad  nepedopoM BO3MOXKHBIX BapHaHTOB, YywaTcsi paldoTaTrh C
uH(popMaleH, nmpeacTaBaeHHon B (Gopme Tabmui win auarpamm. B mporpamme
KOPPEKLIMOHHO- PAa3BUBAIOLIME 3aHATUS 1O MAaTEMaTUKe MPESyCMOTPEHO
(opMupOBaHHE NPONEAEBTUUECKUX alreOpanuyeckux NpecTaBieHUN. bykBa Kak
CUMBOJI HEKOTOPOIO YHCIAa B 3aBUCUMOCTH OT MaTEMaTU4YECKOTO KOHTEKCTa



BBOJUTCSl MOCTENEHHO. ByKBEHHAas CHUMBOJIMKA LIMPOKO HUCIOJIb3YETCS MPEXIe
BCETO JJISl 3aITUCU OOIIMX YTBEPXKIACHUN W TPEMIOKEHHUH, (POopMys, B 4aCTHOCTH
JUIS1 BBIYUCIICHUSI TEOMETPUUYECKUX BEIMYMH, B KAUECTBE «3aMECTUTENS» YHCIIA.

B mporpamme yueOHOro Kypca «MaTemaTuka» NpelICTaBlIieHAa HarJsIHas
reOMEeTpHus, HaIpaBJIeHHas HA  pa3BUTHE o0pa3Horo MBIIIJICHUS,
MIPOCTPAHCTBEHHOTO BOOOpaXEHUS, N300pa3UTEIbHBIX YMEHUNW. DTO BaXKHBIN 3Tl
B U3YYEHUHU T€OMETPUM, KOTOPHIA OCYHIECTBIISIETCS HA HAIJISAHO-IPAKTHUYECKOM
YpOBHE, ONMUPAETCSA Ha HAIIAIHO-00pa3HOE MBIIUIEHUE oOydarommxcs. bompimas
pOJIb  OTBOJUTCS  MPAKTHUYECKOW  JACSATENBHOCTH, OIBITY, SKCIEPUMEHTY,
MojenupoBaHuio. OOydaroniecss 3HaKOMATCSI ¢ T€OMETPUUECKUMU (PUrypamMu Ha
IJIOCKOCTH ¥ B TPOCTPAHCTBE, ¢ WX MPOCTEHIMMMH KOH(DHUTypalmsIMHu, ydaTcs
n3o0pakaTb MX Ha HEJIMHOBAHHOW M KJIETYaTOM Oymare, paccMaTpUBAIOT HUX
pocTeime CBOMCTBa. B mponecce n3ydyeHus: HarIsiAHOM T€OMETPUN 3HAHUS,



[TomydyeHHsie 00y4arOmMUMUCS Ha YypPOBHE HAYaJbHOTO 00Iero obpa3oBaHws,
CUCTEMATU3HUPYIOTCS U PACIIUPSIIOTCS.

CornacHo yaeOHOMY IUIaHY aJanTUPOBAHHOU OCHOBHOM
o0meoOpazoBaTenbHON MporpaMMbl B 5—9 Kiiaccax BBEICHBI WHAWBUIYaTBHO-
IPYNIOBBIE 3aHATUS MO MaTeMAaTHKE JJIsl YCTpaHEHUs y4eOHBIX AePUIUTOB IO
npeamerty. Ha u3ydenne yueOHoro kypca orBoautcs 1 yac B Heneno ¢ 5-9 kiacc.

COIAEPXKXAHUE YYEBHOI'O IPE/IMETA

5 KIJIACC

HarypajibHblie 4ynuc/ia M HYJIb

Hartypansnoe umcno. Psg nHarypanbabix uncen. Yucno 0. M3oOpakenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOHA.

[To3unnoHHas cucTeMa CUUCICHHS. PuMckas Hymepanuss Kak IpuMmep
HETO3UIIMOHHOW CUCTEMBI CUMCIEHUs. JlecaThuHas cucTeMa CYUCIICHHUS.

CpaBHEHME HATYPAIIBHBIX YHUCEN, CPABHEHUE HATYPAIBHBIX YUCEN C HYJIEM.
Cnioco6sl cpaBHeHUs1. OKpyTIeHNE HATyPaTbHbBIX YUCEN.

Ciio’)keHue HaTypajJbHBIX YMCEI, CBOMCTBO HYJIS MIPU CJIOKEHUU. Brruntanue
Kak JecTBUE, 0OpaTHOE CIIOKEHHUIO. Y MHOKEHHE HATypaJbHBIX YHCEJ, CBOMCTBA
HyJi W €IUHWIIBI TpU yMHOXKeHuu. JlemeHue Kak JnelcTBue, oOpaTHOE
YMHOXEHNIO. KOMITIOHEHTHI 1€MCTBUH, CBsI3b Mexay HUMU. [IpoBepka pesynbTara

apuPMETHICCKOTO JEHCTBUSI. [lepemectuTenpHOE U COYETaTeNbHOE
CBOMCTBA(3aKOHBI) CIIOKEHUS U YMHOXKEHHUS, PACIPEIeTUTEIHLHOE CBOMCTBO(3aKOH)
YMHO>KEHHUS.

Hcnonb3zoBanue OykB 151 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apU(pMETUYECKUX ACHUCTBUMH.

Jenurenn W KpaTHbIE 4YHMCHa, PA3JIOKEHHWE HA MHOXUTENHU. [IpocTeie mn
cocrtaBHble yucna. [Ipusznaku nenumoctu Ha 2,5,10,3,9. [lenenue ¢ octaTkoMm.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJIEM. 3alUCh 4YHUCIA B BHUAE CYMMBI
Pa3psIIHBIX CIaraeMbiX.

UucnoBoe BpIpakeHHe. BpIUMCIIEHWE 3HAYEHUM YUCIOBBIX BBIPAXKECHUU,
MOPANOK  BBINOJIHEHUS ~ ACUCTBUM. lMcmonb30BaHME  TPU  BBIYMCICHUAX
MEPEMECTUTEILHOTO W  COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHUS U
YMHOXKEHUS, pACTIPEAETUTEIIBHOTO CBOMCTBA YMHOXKEHHS.

Apodu

[IpencraBienre o JApoOM Kak CIOCOOE 3amuCH  YacTH  BEJIMYUHBI.
OO6bikHOBEHHBIE TpoOu. [IpaBuibHBIC U HenpaBUbHBIE Npodu. CMmernanHas 1po0Ob,
MIPEICTABJIICHUE CMEIIaHHOW ApOoOW B BHUJEC HEMPABWIHHOW JPOOU M BBHIJCICHUE
IIEeJI0M YacTH 4ucia U3 HempaBUibHOU JIpobu. M3o0pakeHnue apoleil ToukamMu Ha
yuciaoBol mpsimoii. OcHOBHOe cBOMCTBO JpoOu. CokpaiieHue apooOeit.
[IpuBenenue aApodu k HOBoMY 3HaMeHaTeno. CpaBHeHHE ApoOeH.

CrnoxxeHue U BpIYUTAHHUE IpoOel. YMHOXKEHHE U JIeJIeHHe Ipo0eil, B3auMHO
oOpatHble 1podu. HaxoxaeHre yacTy 1esioro U LeJioro Mo €ro 4YacTH.



Jecatuunas 3anuck npobeit. [lpencraBmeHve necITHYHON IpoOU B BHUJEC
OObIKHOBEHHOW. M300paskeHne JecATUYHBIX ApoOell TOYKaMH Ha YHUCIOBOU
npsimoil. CpaBHEHUE NECSITUUHBIX TPOOEH.

Apudmernueckrue1eucTBUACACCATUIHBIMUIPOOSIME. OKPYTIICHUEIECSI THIHBI
XApoOei.

Penienue TeKCTOBBIX 3a7a4

PemmennerekcroBbix3anadapumMeTnaecKuMcocooom. Periennenornaeckuxs
anad.PenenuesanaunepedOpoOMBCEXBO3MOKHBIXBapUAHTOB. M cnonbp30BaHue mpu
pEIICHUH 3a7a4 TaOJIUYHBIX CXEM.

Pemienne 3amau, copepKamMx 3aBUCHMOCTH, CBS3bIBAIOIINE BEJIWYWHBIL:
CKOPOCTb,BPEMS,PACCTOSAHUE,LIEHA, KOJINYECTBO,CTOMMOCTD. ETMHUIIBIN3MEPEHUS : M
acchbl,00b€Ma, [IEHBI,PACCTOSTHUS,BpDEMEHHU,CKOPOCTH. CBsI3b  MEXKIY €AUHUILIAMU
U3MEPEHUS KaXKI0M BEIIMYUHBI.

Pemenne oCHOBHBIX 3aJ1a4 Ha IpoOU.

[IpencraBieHre TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsiguele npexactaBieHuss o ¢durypax Ha IUIOCKOCTH: TOYKa, MpsiMad,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrodi. [Ipsamoi,
OCTPBIH, TYIION U Pa3BEPHYTHIN YIJIbI.

JnuHa oTpe3ka, METpUYECKHE €IUHWUbBI JuHbL. JIMHA JIOMaHOM,
IIEpPUMETPMHOTOYTOJIbHUKA. I3MEPEHNENTIOCTPOEHNEYTIIOBCIIOMOIIBIOTPAHCIIOPTH
pa.

Harnsiguele npencraBieHusi o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
PSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHHUK, O PABEHCTBE (PUTYD.

N3o6paxxkenne ¢uryp, B ToM uucie Ha kierdaroil Oymare. [loctpoenue
KOH(Urypanuii u3 yacteil mpsMoil, OKpYKHOCTH Ha HEJIIMHOBAHHOW M KJIETYaTOU
Oymare. VMcnosib30BaHHE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBaIpaTa.

[Imomanps MPSAMOYTrOJIBHMKA W MHOTIOYIOJIBHUKOB, COCTaBJIEHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4ucie (GUTyp, U300pKEHHBIX Ha KJIET4aTod Oymare.
Ennaunner usmepeHus rmiomaiu.

Harnsgaeie nmpeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIH
rapasuJielIeIuIe]n, KYyO, MHOTOTPaHHUKHU. N3obpaxxenue MPOCTEUIINX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mapamtenenunena. Co3naHue Mojenei
MHOTOTPAHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUTACTHIIMHA U APYTHX MAaTEPUATIOB).

O0BEM TPSAMOYTOJBLHOIO Mapajuiesnenunena, Kyoa. EnuHuiel uzMepeHus
00BbéMa.

6 KIIACC

HarypaJjbHble yncia

Apudmernueckne IEHCTBHS C MHOTO3HAYHBIMH HATypalbHBIMU YHCIAMHU.
UK CI10BBIEBBIPAKEHUS, TOPSAOKACHCTBUIN, UCTI0JIb30BaHUECKOOOK. Micnionib30BaHme
IPU BBIYMCIICHUSAX NEPEMECTUTEIIBHOTO M COYETATEIBbHOIO CBOMCTB CIIOXKEHUS U
YMHOXKEHHUS,  PaCHpeAeUTeIbHOTO  CBOMCTBAa  YMHOXEHHUsS.  OKpyrjieHue



HaTypaJbHbIX YNCEIL.

Jlenutenu u KpaTHbIE yKciia, HAMOOIBIIMK OOIIMI eTUTEeNb U HAaUMEHbBIIIee
oO1ree kpaTHoe. [[erMmMocTh CyMMBI M IPOU3BEACHUS. J(eTleHne ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHAs1 JIPpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpaieHue IpoOei.
CpaBHeHHe W ynopsaouuBaHue JpoOeil. PelieHne 3aady Ha HaXOXKJACHHE YacTU
oTienorouienaoronoerovyactu. [poonoeurcnokakpesyaprataenenus. [ Ipencrapnen
e JECATUYHOM JpoOM B BUJAE OOBIKHOBEHHOM JpoOM U BO3MOXKHOCTH
MIPEACTABICHHUS] OOBIKHOBEHHOUW JpOOM B BUAE JecATUYHON. JlecsaTuuHble ApoOH 1
MeTpuueckas cuctema Mep. ApudMeTudeckre ASHUCTBUSI U YHCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JCCATUYHBIMU JPOOSMHU.

OtHomienue. Jlenenne B JaHHOM OTHOIIEHHH. Macitad, mponopiusi.
[IpumeHeHne MpOnOpLH IPU PELICHUH 3a1a4.

[Tonsarue npoiieHTa. BoluncieHrue npoleHTa OT BETUWYUHBI U BEJIMUUHBI 110 €€
MPOIEHTY. BbIpaxkeHue MpOLEHTOB JECATUYHBIMU ApoOsiMu. PerieHue 3amau Ha
POLIEHTHI. BhIpakeHNe OTHOILLICHHS BEIMYUH B MPOLIEHTAX.

IHonoxuTeabHbIE U OTPUHIIATEIbHBIE YHCIA

[TonmoxuTenbHble U OTpULATENIbHBIE 4yncia. Llemple uncna. Moayns 4dncna,
reOMETpUYECKass HWHTepHpeTanus Moayias uyucia. M3o0paxkeHwe ducen Ha
KOOpAWMHATHOM  mpsMmoi.  YucnoBele  mpomexyTku. (CpaBHEHHME  YHUCEIL.
Apudmerrnyueckue AEHUCTBUS C OJIOKUTEILHBIMUA U OTPUIIATEILHBIMUA YHCIIAMH.

[IpsiMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IIockocTH. KooparHATBI TOUKK Ha
TI0CKOCTH, abcuucca u opaunara. [loctpoenue Touek u Guryp Ha KOOPJAUHATHON
IUIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[Ipumenenne OykB JJi1  3allUCH  MAaTEMATHYECKUX  BBIPAKCHUU U
npenyoxkennii. CBoricTBa apumMeTudecKkux AeicTBUi. BykBeHHbIE BBIpaXKCHUS U
YUCJIOBbIE TMOJICTAHOBKU. DBYyKBEHHBIE paBEHCTBA, HAXOXKIAEHUE HEU3BECTHOTO
KoMIoHeHTa. Dopmysibl, GopMysbl HepuMeTpa W IUIOIIAAXA MPSIMOYTOJIbHUKA,
KBajpaTa, 00bEMa Mapasenenumneaa u Kyoa.

PemeHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3amay  apudmerndeckuM cnocobom. Pemienue
JIOTUYECKUX 3aj/1a4. Pemenne 3aqa4 nepebopom BCceX BO3MOXKHBIX BAPHUAHTOB.

Pemiennie 3agad, cojaepsKalluX 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIWYUHBIL:
CKOPOCTb,BpEMSI,PACCTOSTHUE, [IEHA,KOJIUYECTBO,CTOUMOCTb,IPOU3BOAUTEIBHOCTD,B
peMsi,00bEéM paboThl. EAMHUIBI M3MEpPEHMS: MacChl, CTOUMOCTH, PACCTOSIHUS,
BpEMEHH, CKOPOCTH. CBSI3b MEXKY €IMHUIIAMU U3MEPEHUS KaXKA0W BETUUUHBI.

Pemenue 3amay, CBS3aHHBIX C OTHOLIEHWEM, MPOMNOPLHUOHAIBHOCTHIO
BEJIMYWH, MPOIIEHTAMU; PEIICHHE OCHOBHBIX 33/1a4 Ha APOOH U MPOIICHTHI.



Onenka W TPUKUIKA, OKpyryieHue pesyibrata. CocTaBieHHe OyKBEHHBIX
BBIPAKEHUH T10 YCJIOBUIO 3a7a4H.

[IpencraBienrie MaHHBIX C MOMOIIbI0 TaOaul U auarpamm. CronOuartbie
JarpaMMBbl: YTEHUE U MOCTpOeHUE. UTeHNE KPYTOBBIX JUATPAMM.

Harasinnas reomerpust

Harmsinaele mpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsSMas,
OTpE30K, JIyY, YroJ, JOMaHasi, MHOIOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anMmHOe pacnosioKeHue [BYX MPSMBIX Ha IUIOCKOCTH, MapaJlIeIbHbIE
npsIMbIE, TEPICHIUKYJIpHbIE MOpsMble. M3MepeHue paccTOsSHUI: MEXIy ABYMS
TOYKaMH, OT TOUYKHU JI0 HIpsIMOH, IJIMHA MapIIpyTa Ha KBaJpaTHON CETKeE.

W3mepeHre W TOCTPOECHHE YIJIOB C IOMONIBIO TpaHCHoOpTHpa. Bumsl
TPEYIrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIBHBIN, TYIOYTOJIbHBIMN,
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTONBHUK, IPUMEPBI
YEThIPEXYTOJIBHUKOB. [IpsIMOYTrONbHUK, KBaApaT: UCIOJb30BAHUE CBOWCTB CTOPOH,
yIJ0B, auaroHanei. M3o0pakeHne reoMeTpuyeckux (Uryp Ha HEIMHOBAaHHOMN
OymMare ¢ HCIOJb30BAHMEM LUPKYJIA, JIMHEWKH, YTOJbHHKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp ™HoroyroiapHuka. [loHsTHe TUIOmAAM QUTYPBI, E€AUHUIIBI
u3Mepenus miomaau. [pubmmkénnoe n3Mepenue miomanu Guryp, B TOM 4HCIIe
Ha KBajipaTHOU ceTke. [Ipubnmx€HHOE U3MEpEeHUe NIMHbBI OKPYKHOCTH, TUIOIIAIN
Kpyra.

CummeTpusd: LIeHTpajbHas, OCeBas U 3epKajibHas CUMMETPUHU.

[TocTpoenne CUMMETPUIHBIX UTYD.

Harnsansie MpeACTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢burypax:
napajuienenunesn, KyO, NpusMma, NupamMuaa, KOHYC, UWIMHAp, wmap u cdepa.
N3obpaxkenne npoctpaHncTBEeHHBIX Guryp. [IpumMepsl pa3BEPTOK MHOTOTPaHHUKOB,
munHApa U koHyca. Co3gaHue Mojeneld MpOoCTPpaHCTBEHHBIX (uryp (U3 Oymarw,
MIPOBOJIOKH, TJIACTUIIMHA U JPYTUX MaTEepUasIoB).

[Tonsitue 00BEMa, emuHUIEI U3MepeHus o00béMa. OOBEM MPAMOYTOIHHOTO
napajuienenurnena, Kyoa.

TKIIACC

Yucaa v BIYMCICHUSA

JpoOGu OOBIKHOBEHHBIE W JIECATUYHBIE ,MIEPEX0J OT OJHOM (OPMBI 3amUCH
npobeit k apyroil. IloHsTHe palMOHAIBLHOIO 4YHCA, 3alKCh, CpPaBHEHUE,
yIOPSI0UMBAHUE  PALMOHAIBHBIX — uuced. Apudmernyeckue JeHCTBUS €
palMOHAIBHBIMA YHMClamMu. PemieHue 3agad u3 peanbHOM MPAKTUKU HA 4acTH, Ha
JpoOu.

CreneHb C HaTypalbHBIM [IOKa3aTeleM: ONpeleseHue, Mpeodpa3oBaHue
BBIPQXEHUI HAa OCHOBE OMPEENICHUs, 3alMiCh OONMbIIMX uucenl. [IponeHTsl, 3anuch
IPOLEHTOB B BUJE IpoOM U ApoOU B BUJE MPOLEHTOB. TpH OCHOBHBIE 33JaYd HA



IMPOUCHTHI, pCHICHUC 3a/1a4 U3 peaﬂbHOﬁ IMPAKTHUKH.

[IpumeHeHne TIPU3HAKOB  JIEIIMMOCTH, PA3JIOKEHUE Ha  MHOXUTEIH
HaTypaJIbHbIX YHCEIL.

Peanbubie 3aBUCHUMOCTH, B TOM 4HClie TpsimMasi W oOpaTHas
IPONOPLIMOHAIBHOCTH.

AJuiredOpanyecKue BbhIPaKeHUA

[IepemeHHBIE, YMCIIOBOE 3HAYCHHE BBIPAXKEHUSA C NEpPEeMEHHOW. JlomycTumble
3Ha4YeHUs nepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BUIE
dopmynbl. Berancnenus no gopmymnam. IlpeobpazoBanue OyKBEHHBIX BBIPAKECHHIA,
TOXKJIECTBEHHO  paBHbIE BBIP@XKEHUS, [IpaBWJla  MPEoOpa3oBaHUS CYMM H
IIPOU3BENICHUH, PAaBUIIA PACKPBITUS CKOOOK U MPUBEACHUS MOAOOHBIX CJIaracMbIX.

CBOMICTBA CTENEHU C HATYPAJIBHBIM OKA3aTEJIEM.

Opnowriensl 1 MHOrowieHsl. CreneHp MHOrouseHa. CiioeHue, BBIYMTAHUE,
YMHOXEHHE MHOTOUYIEHOB. DOpPMyIIBI COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBI
U KBajpar pasHoctu. Popmyna pa3HOCTH KBaIpaToB. Pa3io)keHre MHOTOWICHOB Ha
MHOYKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, MpaBuWia MpeoOpa3oBaHUs YpaBHEHHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHUCIO KOpPHEW JIMHEHHOIO
YPAaBHEHMS, PEIICHUE JTUHENHBIX ypaBHEHU. COCTABIICHHE YPABHEHUN TI0 YCIOBHIO
3amaun. Pemenue TeKCTOBBIX 33/1a4 ¢ IIOMOILBIO YPABHEHU.

JIuneliHOe ypaBHEHHUE C JIByMs NEpEeMEHHbIMU U ero rpaduk. Cucrtema IBYX
JVMHEMHBIX YPaBHEHHM C JByMs II€pEMEHHbIMU. PemieHne cucrteM ypaBHEHUMU
Croco0OM MOACTaHOBKHU. [Ipumepsl pelieHns TEKCTOBBIX 33/1a4 C MOMOUIBI0 CUCTEM
YPAaBHEHHUM.

DOyHKIUU

Koopaunara Touku Ha npsiMoi. UnciioBslie MpoMeXyTKH. PaccTosiHne Mexny
JIBYMs TOYKaAMU KOOPAMHATHOMN MPSIMOMA.

[IpsimoyrosbHast cucrtema koopauHat, ocu Ox u Oy. AOcuucca U OpAMHATA

TOYKU HAa KOOPJAMHATHOH miockocTH. [Ipumepsl rpadukoB, 3aJaHHbIX (HOpMYyIamu.
Urenue rpadukoB peasbHbIX 3aBucuMocTell. [lonstue dynkuuu. ['padux GpyHkImm.
CpoiictBa (QyHkiuil. Jluneiinas Qyskius, e€ rpaduk. I'padux dynkuum y=[x|.
['paduueckoe penieHre TUHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX YpaBHEHUM.
HauaneHble noHsTHSA reoMeTpun. Touka, mpsMasi, OTpe30K, JIyd. YToil. Buasl
yriioB. BeprukanbHble M cMexHBIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOTI'OYTOJIbHUK. [lapaysiensHOCTh U NEPIEHANKYISIPHOCTD IPSIMBIX.
CummMmetpuuHbleurypbsl. OcHoBHbIECBOMCTBaoCeBoicuMMeTpun. I [pumepsl
CUMMETPHUH B OKPYKAIOIIEMMHUPE.
OCHOBHBIE IOCTPOCHHUSI C IIOMOILBIO HUPKYJIA U JUHEHKH. TPEyroyIbHUK.
Bricota, Mmennana, OuccekTpuca, UX CBOMCTBA.
PaBHOOepeHHBIE W  PaBHOCTOPOHHHMM  TpeyroibHUKH. HepaBeHCTBO



TPEYTOJIbHUKA.

CpoiicTBa M TpPU3HAKU PaBHOOEAPEHHOTO TpeyrojpHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U IPU3HAKY NapAIIIENbHBIX NPAMBIX. CymMMa YITIOB TPEYTOJIbHUKA.
Breninue yriel TpeyronbHuKa.

[IpssMoyroyibHbI  TpeyroibHUK. (CBONHCTBO MEIHWAHBl MPSAMOYTOJIBHOTO
TPEYTrOJIbHUKA, IPOBEIEHHOMKIUITOTEHY3€. 1 [p3HaKkpaBeHCTBAIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOIBHBIN TPEyTrONBbHUK ¢ yriaoMm B30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJNbIIel CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpryeckoe MeCcTO TO4YEK. buHccekTpuca yrima H  CEepeaUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK.

OKpyKHOCTb M KpyI, XOpAa M JWaMeTp, HX CBOWcTBAa. B3auMmHoe
pPAacmoJIOKEHUE OKPY>KHOCTU M mpsiMor. KacarenbHast M cexymias K OKpPY>KHOCTH.
OKpyXHOCTb, BIMCaHHAas B YroJ. BrmucanHas # oONHMCaHHAas OKPYKHOCTHU
TPEYroJbHUKA.

SKJIACC

Yuca uBbIYUCTCHUS

KBagpatHbiii kopeHb u3 uwucia. lloHsrne 00 uUppalMOHATBLHOM YHCIE.
Jecatuunple TPUOIKEHUST UppallMOHANIbHBIX uncesl. CBoicTBa apupMeTUUECKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKECHUN U
BBIUHCIICHUSIM. J|€CTBUTEIIbHBIEC YHCIIA.

Crenensb ¢ 1UenbIM NoKazaTesneM u e€ cBoiictBa. CTaHIapTHas 3alUCh YKCIIA.

AJsiredOpanyecKue BbIPaKEHUA

KBanpartHsiil TpEXUIIEH, pa3I0KEHNE KBAAPATHOTO TPEXUIICHA HA MHOKUTEIH.
Anrebpandeckas 1pods. OCHOBHOE CBOMCTBO ayireOpandeckoi apodu. CioxkeHue,
BBIYUTAHUE, YMHOXXCHHUE, [IeJIeHHe ajreOpandeckux JIpoOeil.

PanronanpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopmyiia KOpHEW KBaJIpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienne ypaBHEHUH, CBOISIIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiiime ApoOHO-paIIMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEpHpeTalvss ypaBHEHUN C JBYMS TMEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPAaBHEHHUU C JBYMs MNEpPEMEHHbIMU. I[IpumMepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUN C IBYMSI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocOOOM.

YucnoBble HEPABEHCTBA M MX CBOWCTBA. HEpaBEHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
Cucrtembl JIMHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOyHKIUU



[Tonsitue pynkuun. OOGIACTh ONPEIETICHNUS] U MHOXECTBO 3HAYEHUN (QYHKIIUU.
CniocoOnI 3a1aHus (PYHKITUM.

I'paduk pynkuuu. Yrenune cBoicTB GyHKINH 110 €€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAKAIOIMIKUX PEeAIbHBIE MPOIECCHI.

OyHKIMY, OMNHUCHIBAIOIIME MPSAMYI0 W OOpaTHYI MNPONOPUUOHAIbHBIC
3aBHCHMOCTH, MX rpaduku. ®yakmuu y=x2, y=x3,y=Vx, y=|x|. ['padumueckoe
pellIECHUE YPaBHEHHUI U CUCTEM YPaBHEHUII.

YerpipéxyronpHuku. lapamnenorpamm, ero nprusHaku u cBorcrsa. YactHble
Clly4yad MapajjieorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKUA U
cBoricTBa. Tpamerus, paBHOOOKas Tpamelnus, €€ CBOHCTBA M IPU3HAKHU.
[IpsamoyroJibHas Tpaneuus.

Meron ynBoenus menuassl. LleHtpanbHas cummerpus. Teopema Paneca u
TeopeMa O MPONOPIIMOHATIBHBIX OTPE3KAX.

Cpennue nuHUM TPEYTOJbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnogoous. IlpuszHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHenue nmogo0us nNpu peeHny MPakTUYeCKUX 3a/1ay.



CpoiicTBa miomaaeil reomerpudeckux Guryp. DopMynbsl Ui IUIOLIAAN
TpPEeyrojibHMKa, MapajienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IUIOIIanen
OJ00HBIX (UTYP.

Beruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToi
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemenun
MPAKTUYECKHX 3a]1ad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro YIJIa INpPSMOYIOJbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpuyecKkue (QyHKIUU
yrioB B 30, 45 nu60°.

BrircanHbIEHIIEHTPAIEHBICYTIIBL, YTOIMEK IyKacaTeIbHOMIXOPI0M. Y TIIBI
MEXIy XOpJaMH U CEKyIMMHU. BrucaHHBIE W ONHCAHHBIC YETHIPEXYTOIBHUKH.
B3aumHoe pacnonoxenue AByx okpykHocteil. Kacanue oxpyxnocteil. O6mue
KacaTeJbHbIE K IBYMOKPYXHOCTSIM.

IKJIACC

Yuciia ¥ BIYHCICHUSA

PanmonanpHple 4ucia, UPpPaLMOHAJIBHBIE YUCIA, KOHEYHbIE U OECKOHEYHBIE
JECATUYHBIE pOOU. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, JEHCTBUTEIIbHBIE UYUCIA
Kak OE€CKOHEYHbIE JeCATUYHbIE ApoOu. B3aMHOOIHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEVCTBUTEIIBHBIX YHCEN U KOOPAUHATHOW MPSMOU.

CpaBHeHHE JIEHCTBUTENIbHBIX 4YHCeN, apudmMeTrndeckue JeHCTBUA C
JEACTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl 00bEKTOB OKPYKAIOUIEr0 MUPA, IJIUTEIBHOCTD MPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnxEéHHOE 3HaYEHUE BEIMYUHBI, TOUHOCTb NMpUOImkeHus. OKpyrieHue
yucen. [[puknuaka u orieHKa pe3yJbTaToOB BEIYMCIECHUN.

YpaBHeHHs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Pelienue ypaBHEHUN, CBOISAIINXCS K KBAIPATHBIM.
buksanpatHoe ypaBHeHue. [IpumMepsl pelieHuss ypaBHEHUNW TPETbEU U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-paliMoHaNbHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4
aNre0panvyecKuM METOJIOM.

VYpaBHeHue ¢ JByMsi NEepeMEHHbIMU U ero rpaduk. Pemienue cucreMm IBYX
JIMHEWHBIX YPaBHEHUM C IByMs I€peMEHHBIMU. Pelienue cucrem AByX ypaBHEHUH,
OIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe— BTOpoOW creneHu. ['padudeckas
UHTEpIIpETalys CUCTEMBI YPABHEHUN € ABYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 alnredpandeckium CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemenne cucrem
JUHENHBIX HEPaBEHCTB C OAHOW IepeMeHHOM. KBaapaTHele HEpaBEHCTBaA.



['padmyeckass uHTEprpeTanuss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

DOyHKIMHA

KBampatnunas Qynkuus, e€ rpaduku cBoiictBa. [lapaboma, KOOpAHHATHI
BEPIIMHBI Tapaboibl, OCb CAMMETPUU MapadOoJIbL.

I'paduku dyukumit: y=kx, y=kx+b, y=k/x, y=x3, y=Vx, y=|x|1 ux cBoiicTsa.

Yucsi0BbIE MOCI€I0BATEIBHOCTH U MPOrPeccun

[loHATHE YHCIIOBOM TMOCIEAOBATENBHOCTH. 3aJlaHHE MOCIEI0BATEIbHOCTU
pEKyppeHTHOH dopMyol 1 HOpMyIIOi #-TO WICHA.

Apudmernueckas U TeoMerpuueckas mnporpeccud. Ddopmynbl n-To uieHa
apu(MeTnyeckol M TEOMETPUYECKOM NpOrpeccuii, CyMMbl NEPBBIX # UJICHOB.
N300pakeHre 4ieHOB apu(phMETHUYECKON U TEOMETPUUECKON MPOTrPECCH TOUKAMH Ha
KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBI M SKCHOHEHUMANbHBIA pPOCT. (CIOXKHBIE
IPOLICHTHI.

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYJIIBI IPUBEACHMUS.

PemenuerpeyroibHUKOB. TeopeMakOCHHYCOBUTEOPEMACHHYCOB.Pemenue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBICHYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KaCaTEIbHOM.

Bektop, anumHa  (MOAynb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAINPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,PABEHCTBO
BEKTOPOB, ONEpallMM HaJ BEeKTopaMu. PasnokeHwe BeKTopa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopaunaTel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS JUIMH UYTJIOB.

JlexapToBbI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS MIPSMOU U OKPY>KHOCTHUB
KOOpPJIMHATAX, MEPECEUCHHE OKPYXKHOCTEH M MpsAMbIX. MeToJl KOOpAMHAT U €ro
IpUMEHEHHE.

[IpaBunbHBIEMHOTOYTOJIbHUKH. JJTMHAOKPYKHOCTH.] patycHassupaanaHHas
Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxkHocTed. Ilmomanes kpyra, cekropa,
CErMeHTa.

JIBuKeHMsI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUHM (uryp (3jeMeHTapHbIe
peACTaBICHHUS ). [TapannenbHbIN IIEPEHOC. [ToBopoT



IHHJIAHUPYEMBIEPE3YJIBbBTATBI OCBOEHUAIIPOI'PAMMBI

JINYHOCTHBIEPE3YJIBTATHI

JIn4HOCTHBIE Pe3yJbTAThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca
«MareMaTrka» XapakTepU3yrOTC:

1) IlarpuoTnyeckoe BOCIIUTAHKE:

[IposiBieHHEe UWHTEpeca K MPOLUIOMY U  HACTOAIIEMY POCCHUCKOMN
MaTeMaTUKH{, [IEHHOCTHbIM OTHOUIEHWEM K  JIOCTIKEHUSIM  POCCHUHCKHUX
MaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JTOCTIKEHUN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) I'paxpaHcKoe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEH rpakIaHUHA U PeaU3alluu €Tro
MpaB, TMPEJICTABICHUEM O MaTEeMaTUYECKUX OCHOBaxX (DYHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYP TPa)KJaHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO dTUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKHUM MPUMEHEHUEM JIOCTHKEHHII HAyKH, OCO3HAHHEM BaKHOCTH
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEILHOCTU YUEHOTO;

3) TpyaoBoe BocnuTaHuE:

VYcraHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad
MaTeMaTU4YEeCKOW HAMpaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEH KU3HMU [JIS YCIENIHON MpodeccruoHaIbHOMN
NEATEeIbHOCTY U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH, OCO3HAaHHBIM BHIOOPOM U
MOCTPOCHUEM UHAUBUIYAIHBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) IcTeTn4ecKkoe BOCIIUTAHHE:

CrnocoOHOCTPIO K  OMOIMOHAIBHOMY UM ACTETUYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PELICHWM, PACCYKICHWUM, YMEHUIO BUJICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) LleHHOCTH HAYYHOTI'O TO3HAHUSA:

OpueHTtanmel B JACATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOIBI U
oOIecTBa, MOHUMAHMEM MATEMAaTHUYEeCKOW HAyKH Kak cdephl dYeIoBeUeCKon
NEATEeIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JJIsI Pa3BUTHS IIUBWIM3ALINM,
OBJIJICHUEM SI3BIKOM MaTeMaTHUKH U MAaTEeMaTHYECKOM KyJIbTYypOW KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IIPOCTCHIIIMMU HaBBIKAMH HCCJIEA0BATEIBCKOM
NEATEIIbHOCTH;

6) dusuveckoe BoCcNUTaHHE, (POPMHUPOBaHUE KYJIbTYPbI 310POBbS H
IMOIMOHAJIBLHOTO 0JIArONOJyYHs:

7) T'0TOBHOCTBI0O NPHUMEHATH MAaTeMAaTH4YeCKHe 3HAHUSA B HMHTepecax
CBOEro 310pPOBbsl, BeACHHUS 310pPOBOro o0pasa KHU3HHM (310pOBOE NHUTAHHE,
cOQJIAHCUPOBAHHBIN PeXHUM 3aHATHI W OTABIXa, peryjsipHas (QusnveckKasi
AKTHBHOCTb), CGOPMHUPOBAHHOCTHIO HABbIKA peduieKCHU, NPU3HAHUEM CBOEro



NMpPaBa HAa OIIHOKY U TAKOIO 7Ke NMPaBa PYroro 4eJ0BeKa;

8) DkoJsiornyeckoe BocnuTaHHE:

OpueHTanueil Ha IPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM U PEIICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OIICHKM MX BO3MOXXHBIX TMOCJIEACTBUN JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
100aJIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U yTel UX PEIICHHUS;

9) apanTauus K M3MEHAKOIIUMCH YCJAOBUAM COLHUAJBHON M NMPUPOIHOM
cpenabl:

TOTOBHOCTBHIO K JICHCTBUAM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO JAEATEIIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTHCS y APYTUX JIOAEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBI€ 3HAHMSI, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWUW, B TOM 4YHCIE
dbopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUM H
KOMITETEHTHOCTEW, TUIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYH)  CHUTYyallUl0, BOCIPHHUMATh
CTPECCOBYIO CHTYaIlMI0O KaK BBI3OB, TPEOYIOMHUK KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JIeUCTBUA, (DOPMYIUpPOBaTh U OLIEHUBATH PUCKU U
MOCJEICTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBIEPE3YJIbTATBI
Ilo3HaBaTeqbHBIC YHHBEPCAJIbHBIC YUeOHbIC AeHCTBUA
ba3oBbie j1ornueckue aeicTBUA:

e BBIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATUUYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAYy MOHITUAMH, (DOPMYIUPOBATH
ONpPENENCHNUs] TMOHATHWA, YCTaHABJIUBATh CYLIECTBEHHBI  IPU3HAK
KJaccu(ukaumy, OCHOBAaHMS [UIsi OOOOIIEHUS M CpPAaBHEHHS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCHPUHHUMATH, (opMynHpoBaTh W  MPeOOPa3OBBIBATH  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, EIMHHYHBIE, YacTHbIE M oOuIMe,
YCIIOBHBIE;

e BBIBIATH  MAaT€MaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeursi B (dakTax, ITaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
IpeJaraTb KpUTEPHUU JJIs1 BBIABJICHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUYUN;

e JIe7IaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e paszbupaTh OKA3aTEIHCTBA MATEMATHUYECCKUX YTBEPKICHUU (TPSIMBIC U OT
MPOTUBHOTO), TMPOBOIUTH CAMOCTOSITEIIBHO HECJIOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTH4ecKnX (PaKTOB, BBICTpaWBaTh AapPTyMEHTAIMIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaTh CHOCOO pernieHus y4eOHOM 3agayu (CpaBHMBATh HECKOJIBKO



BapMAHTOB pelUIeHMs], BHIOMpaTh Haubonee MNOAXOMSAIMUNA C y4ETOM
CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKHe JeMCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh BONPOCHL, (UKCHUPYIOIIKME NPOTHUBOpPEUHE, MpodiIeMy,
CaMOCTOSITEJIbHO ~YCTaHaBIMBAaThb HCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, pIYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTH IO CAaMOCTOSTENIbHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEN
MaTEMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXTy COOOH;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJbTaTam
IPOBENEHHOTO HAOMIOACHUS, HCCIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

MIPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE IIPOLECCa, a TAKXKE BbLABUIAThH
MPEATNOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nnopmanmueii:

BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTH HWHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JJIs PEIICHUS 3a]1a4H;

BBIOMPATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJIOB U (POPM MPEICTABICHUS;

BbIOMpaTh  (GOpMy TpencTaBiieHUs UHOOpPMAIMU  WLIIOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JdarpaMmamMu, HWHOW Tpadukol U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAAE&KHOCTh HMHPOPMAIMM IO KPUTEPHUSAM, IMPEITOKCHHBIM
yUHUTEIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKAaTHBHBIC YHHBEpPCAIbHBbIE y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU
U LEJISIMU OOILEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOAY PELICHHS
3aJja4l, KOMMEHTHUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0J€ 00CYXJIeHUs 3a7aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo6JieMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UCH, HAIICJICHHbIE Ha MTOUCK

pELIEHMs], COMOCTABIATh CBOU CYXIECHHS C CYXIACHUSMU IPYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMuMe U CXOJCTBO MO3UIINI, B KOPPEKTHOU opme
(opMyIMpOBATh Pa3HOIIACHsI, CBOM BO3PAKEHUS;

IIPEACTABIATD pe3ybTaThl peleHns 3a/1a4H, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, TIPOEKTAa, CAMOCTOSITENIbHO BbIOUpATh (DOpMAT BBHICTYIIIICHUS
C y4€TOM 3aj1a4 Mpe3eHTAIM1 OCOOEHHOCTEN ay TUTOPHH;

IIOHMMATh U HCIIOJIb30BaTh NPEUMYILECTBA KOMAHAHOW U UHIAUBHUYaJIbHOU
palboTHI IPH pPEIIeHNU YIEOHBIX MaTEMaTHUYECKHX 3a/1a4;

IPUHUMATh L€JIb COBMECTHOM AEATENBHOCTH, IJIAHUPOBATH OPraHU3aLIUIO
COBMECTHOI palOThI, pacmnpenensTe BHIbl pabdOT, [JOroBapuUBaThCA,



00CYXZ1aTh TPOIECC U pe3yiabTaT paboThl, 0000MATh MHEHHUS HECKOJIbKHIX
JIIOJICH;

e YYacTBOBaTh B TPYyNIOBBIX (opMax paboTel (0OCYXaAeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHITH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOW JCHCTBUS C JPYTUMH YWICHAMH KOMAaHJIbI,
OIICHMBATh KA4eCTBO CBOETO BKJIAJa B OOMIMI TPOIYKT IO KPUTEPHSM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIE YHMBepCcaJbHbIE YueOHbIe 1eiCTBUSA

Camoopranusanus:

e CaAMOCTOSITEILHO COCTaBIIATH IUIAH, JITOPUTM peUIeHUs 3a7adud (WJId €ro
4acTh), BBIOUpATh CHOCOO pEHICHUS C Y4ETOM HMMEIOIIMXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BapUaAHTHI pelIeHUM ¢ Y4ETOM HOBOM MH(}OpMaIuu.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/JIEKT:

e BJIAJICTh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJISA MPOIEcca U pe3yibTaTa
pelieHrs MaTeMaTUueCcKoi 3a1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUN 3a7a4H,
BHOCUTh KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIBHOCTH MOCTABJICHHON LEIU U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HE JOCTUKEHUS IIENH,
HaXOJUTh OIMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIEPE3YJIbTATDBI

K koniy oOyuenus  BSkJjacce 00YYaIOIINICS TTOTYUYUT CISTYIONINE
IpPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

[TornmaTh ¥ IPaBUIIHLHO YHOTPEOISITH TEPMUHBI, CBSI3aHHBIE C HATYPATLHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBATh M YIIOPSIIOYMBATh HATYypAJbHBIE YHCIIa, CPABHUBATH B
MPOCTEUIINX CITy4asiX OOBIKHOBEHHBIC TPOOH, TECITHUHBIE TPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YUCIOBOM) MpsAMOU  C
COOTBETCTBYIOIIUM €H YUCIOM M M300pa)kaTh HATypaJbHBIC YMCJIAa TOYKAMHU Ha
KOOPAUHATHOM(YMCIOBOM ) MPSIMOIA.

Breimonuate apudMeTHuecKue JEUCTBUS C HATypaJbHBIMM YHCJIaMH, C
OOBIKHOBEHHBIMHU JPOOSIMU B MMPOCTEUIINX CITydasix.

BhITIOTHATE POBEPKY, MPUKUIIKY PE3yJIbTaTa BEIYUCICHUN

OxpyrasTh HATypadbHBIC YHCTIA.

Penienue TeKCTOBBIX 3a7a4

PemaTe TekcTOBBIE 3amauu apuOMETHUECKUM CIIOCOOOM M C TIOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Tiepebopa BCEX BO3MOKHBIX BApPUAHTOB.



Pemate 3amaum, copepsKalue 3aBUCHUMOCTH, CBS3bIBAIOIIME BEIMYHMHBIL:
CKOPOCTb, BpEM$, PaCCTOSIHHE, 1I€HA, KOJTUYECTBO, CTOMMOCTb.

Wcnonb30BaTh KpaTKUE 3allUCHU, CXEMbl, TaOdHIlbl, OOO3HAUYEHUS MpU
pEIIeHnH 3ajad.

[Tomp30BaThCS OCHOBHBIMH ~ €IWHUIIAMH  W3MEPCHHUS: IIEHBI, MAaccChl,
PAcCTOSIHUSI, BPEMEHH, CKOPOCTH, BBIpaKaTh OJIHU CAWHUIBI BEITUYMHBI Yepe3
IpyTHE.

W3BnekaTh, aHAIM3UPOBATh, OIEHUBATH WH(MOPMAIUIO, MPEJICTABICHHYIO B
Tabyvile, HAa CTOJIOYATOM JuMarpamMme, HWHTEPHPETUPOBATh MPEICTABICHHBIC
JaHHBIE, UCIIOH30BATh JaHHBIC IIPU PEIICHUN 3a/1a4.

Harasignasi reomerpus

[Tob30BaTHCSA TEOMETPUICCKUMHU TTOHATHUAMU: TOUKA, MIpsAMas, OTPE30K, JTyd,
yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOIMUX (HopMmy
M3YYCHHBIX TEOMETPUICCKUX UTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIaMHU: BEpIIHMHA, CTOPOHA, C
MHOTOYTOJIFHUKAaMU YT 0JI,BEPIINHA,CTOPOHA, THAT OHAIIb,COKPYKHOCTBIO: PAANYC, T
uaMeTp,IeHT.

N300pakath W3y4deHHBIE T'e€OMETpUYecKue (UTypbl Ha HEJIUHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOILBIO [IUPKYJIS U JTUHEHKH.

HaxonuTe AIWHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C TTOMOIIBIO
JUHEHKH, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
paauyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJBHUKA, KBajipaTa JIsl UX
MMOCTPOEHUS, BEIYMCIICHUS TUIONIAIN U TIEPUMETPA.

BeraucisaTe mepuMerp W IDIOMAas KBaapara, MPsSMOYTOJIbHHKA, (UTYP,
COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4YHCIEe (QUryp, M300pakEHHBIX Ha
KJIeTYaTon Oymare.

[Tob30BaTHCS OCHOBHBIMH METPHUUYCCKUMH CIAWHHUIIAMH W3MEPCHHS JJIHHBI,
TUTONIAN; BBIPAXKaTh OJTHH €IMHUIIBI BEJTMYUHBI Yepe3 IpyTHe.

Pacno3naBate mapamnenenuriesl, KyO, HWCHOJIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, PeOpo, T'paHb, W3MEPCHHUS, HAXOIUTh HM3MEPEHUS TapaljIe/eIHIe/aa,
KyoOa.

Beraucnsate 00b€M KkyOa, mapauierenunena Mo 3aJaHHBIM H3MEPEHUSIM,
MOJIb30BATHCS SMHUIIAMU U3MEPEHUS 00BhEMA.

PemaTe HecJIOXKHBIE 3a7a4yd Ha HW3MEPEHHE T'COMETPUYECKHX BEIIMYUH B
PAKTUICCKUX CUTYAIIHSIX.

K xoniy oOyueHus B 6 KJjacce OOy4arOmUHCA TOJYYUT CICAYIOIINAC
MPEAMETHBIC PE3YJIBTATHI:

Yuciaa v BBIYMCICHUA

3HaTh U MOHUMAaTh TEPMHUHBI, CBSI3AHHBIE C PA3JIMYHBIMM BUIAMHU YHUCEN U
crocobamMu WX 3aluCH, NEPEeXOoauTh (€CIuM 3TO BO3MOXKHO) OT OJHON (OpMBI



3aIIMCH YUCTIA K IPYTOU.

CpaBHUBaTh U yHOPSAIOYMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
Ipo0u, CpaBHUBATH YKMCJIA OAHOTO U PA3HBIX 3HAKOB.

BoInonHsTh, coyeTasi yCTHbIE UM NUCBMEHHbIE TPHUEMBI, apuPMETUUYECKUE
JNEUCTBUS C HATypaJIbHBIMH H IEJIBIMH YHCJIaMH, OOBIKHOBCHHBIMU W
JNECATUYHBIMU JIPOOSIMU, TTOJIOKUTEIIBHBIMU M OTPULIATEIIBHBIMU YU CIIAMHU.

BpuncnsaTe 3HAYEHUS YHCIOBBIX BBIPAXKECHUMW, BBINOJHATh NPUKUAKY U
OLICHKY pe3yJibTaTa BBIUUCICHUN, BBIIOJHIATH MPEOoOpa30BaHUS YHMCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.

COOTHOCUTHh TOUKY Ha KOOPJIWHATHOM MPSMOW C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pa)kaTh YUCIa TOYKaAaMU Ha KOOPJIMHATHOW MNPAMOM, HAXOAUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpAMHATaMU
3TOU TOYKH.

OkpyrasTh LeNble Yuciia U JECATUYHBIC JPOOU, HAXOJIUTh MPUOIMKEHUS
quced.

YucsioBbie 1 OyKBEHHbIE BHIPAKCHUSA

[TorumaTe U ynoTpedyaTh TEPMUHBI, CBSI3aHHBIC C 3aIMHMCHIO0 CTENEHU YHCIIA,
HaxOJUTh KBaApaT U KyO 4YHUCIA, BBIUMUCISATH 3HAUYCHHS YKMCIIOBBIX BBIPAXXCHUH,
COZIEPIKAILNX CTEIICHH.

[Tonp30BaThCA MpPU3HAKAMU JIEIUMOCTH, PACKIAJAbIBATh HATypAIbHBIE YHCIA
Ha MPOCTHIE MHOKUTEIIH.

[Tonb3oBaThCA MacIITAOOM, COCTABIISATH IPOMIOPIIMH U OTHOIIICHHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YUCEN MPU 3aMUCH MaTEMaTUUECKUX
BBIPAKEHUMN, COCTABJISITh OYKBEHHBIE BBIpaKEHUS U (POPMYJIbI, HAXOAUTh 3HAYCHUS
OYKBCHHBIX  BBIPQOKCHHM, OCYIIECTBIISII  HEOOXOIHWMBIC  TOJICTAHOBKH H
npeoOpa3zoBaHusl.

Haxonuts HEeU3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemarh MHOTOIIIaroBbIe TEKCTOBBIC 3aJayd apU(PMETHYSCKHUM CIIOCOOOM.

Pemate 3amaum, CBsI3aHHBIE C OTHOIICHHEM, MPOINOPIHUOHATBHOCTHIO

BEJIMUMH, TPOIICHTAMU, pelIlaTh TPU OCHOBHBIE 3aJayud Ha Jpodou u

MIPOIICHTHI.

Pemate 3amaud, cojepskaiive 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYUHBI:
CKOPOCTb, BpeMsI, paccrosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTb,
POU3BOJUTENILHOCTh, BpeMs, O00BbEM paldOThl, HCHOIB3YS apUPMETHUYECKHE
NEUCTBUS, OLEHKY, TMPUKUIKY, I[IOJIb30BaThCAd  CAMHUIAMH  H3MEPEHHUS
COOTBETCTBYIOIINX BEJIUYMH.

CocTtaBisaTh OYKBEHHBIE BBIPAKEHUS 10 YCIIOBHIO 3a/1a4H.

W3Bnekats wHpOpMAIUIO, MPEACTABIECHHYIO B TabmuIax, Ha JIMHEHHOM,
cTOJI0UATONM WJIM KPYrOBOM JuarpamMmax, HHTEPIPETHPOBAThH MPECTAaBICHHBIC
JaHHBIE, UCIIOJIb30BATh JJaHHBIC MPU PEIICHUH 3a]1a4.



[IpencraBnsaTh HHGOPMAITUIO C TTOMOIIBIO TAOIUIl, TUHEHHOW M CTOJIOYATON
ararpamm.

Harasignas reomerpus

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOLIETO MHUpPA, HUMEIMHX (opMy
M3YYEHHBIX TEOMETPHUYECKUX IUIOCKMX M TPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
pPaBHBIX M1 CHMMETPUYHBIX (pUryp.

N300paxaTh C TOMOIIBIO IUPKYJS, JIMHEWKHW, TpPaHCIOPTHUpAa Ha
HEJIMHOBAaHHOW W KIETYaTol Oymare wH3y4deHHBbIE IUJIOCKHE T'€OMETPHUYCCKHE
burypsl 1 KOHQUTYpaLKH, CAMMETPUYHBIE (DUTYPHI.

[Tonp30BaThCs r€OMETPUUECKUMHE TOHATUSMU: PABEHCTBOPUTYDP, CHMMETPHS,
MCIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEH: OCh CHMMETPUH, LIEHTP
CUMMETpUHU.

HaxonuTh BeNIMYMHBI YTJIOB HU3MEPEHHEM C TIOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YTJIbI 33/IaHHOM BEIMYMHBI, IOJIB30BATHCS TPU PEIICHUH 3aa4 TPagyCHOMI
MEpOM YTJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIM, MIPSIMOU, Pa3BEPHYTHIM U TYIIOU
YTJIBL.

BblyucisaTe JIMHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHHUKA, IOJIh30BaThCS
EAVMHUIIAMU U3MEPEHUS JITTMHBI, BBIPAXKATh OJHU CAUMHUIIBI U3MEPECHHUS ITMHBIUEPE3
TIpyTHE.

HaxoanTs, UCTONb3ys YepTEXHBIC MHCTPYMEHTBI, PACCTOSTHUS: MEXTY ABYMS
TOYKAaMH, OT TOUKH JI0 TIPSIMOM, AJIMHY IMyTH HAa KBAJAPATHON CETKE.



Beraucnsate  momans  Quryp, COCTaBIEHHBIX W3  MPSIMOYTOJIHHUKOB,
UCIIOJIb30BaTh  pa30MeHue Ha MNOPSIMOYTOJIbHUKH, Ha paBHbIE  (QUTYPHI,
JOCTpaMBaHWE JO MPSMOYTOJIbHUKA, T0JIb30BAaThCSI OCHOBHBIMHM €IMHHUIIAMU
U3MEpEHHUs IUIONIA/IM, BbIpaXXaTh OJIHM E€JIMHUIIBI WM3MEPEHHUs IUIONIa[d Yepe3

IpYTHE.

Pacno3naBath Ha MOJENSAX U U300PKEHUSIX MApaMHLYy,
KOHYC,IIVUTHH]IP,UCTI0JIb30BaTh TEPMHUHOJIOT IO BEPIIHHA,PEOPO,TPaHb,0CHOBAHUE, P
a3BEpTKa.

N300paxkars Ha KieT4yaTol Oymare npsMOyTOIbHBIN Mapasuieenumne].

Beraucisate 00bEM IpsIMOYTOJIBHOTO Mapajuienenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €ITMHULIAMU U3MEPEHUS 00BEMA;

PemaTe HecnOKHBIE 3aJa4d HAa HAXOXKJICHHE T€OMETPHUUYECKUX BEJIIMYMH B
MPAKTUYECKUX CUTYAIUSX.

K koH1y 00yueHus B7kijacce 00y4yaromuicAnoayYuTCAeAyOIne MPEAMETHbIE
pe3yJbTaThl:

Yucnaa v BIYMCICHUA

BrInonHaTh, coueTas yCTHbIE U TUCbMEHHBIE TPUEMBI, aprU(PMETUUECKUE
JEUCTBHUS C pAallMOHAILHBIMU YHCIIAMH.

HaxonuTh 3Ha4YeHWS YHCIOBBIX BBIPAXKEHUHN, MPUMEHSATH Pa3HOOOpa3HbBIC
CroCOOBI U MPUEMBI BBIUMCICHUS 3HAYCHUM JPOOHBIX BBIPAKEHHH, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOH.

[lepexoauTs OT OQHON (OpMBI 3amHUcH 4Yuced K Apyroil (mpeoOpa3oBbIBATH
JECATUYHYIO POO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JACCATUYHYIO TPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyTJsTh Ynca.

BpINONHATE NMPUKUJIKY U OLIEHKY PEe3yJIbTaTa BBIYUCICHUN, OLUEHKY 3HAUYCHUU
YUCJIOBBIX BBIpQXKEHUW. BBIMOIHATE JEHUCTBUSL CO CTENEHSMU C HaTypaJbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHSTh IPU3HAKU JETUMOCTH, PA3JIOKEHNE HA MHOKUTEIIA HAaTYPaIbHbIX
YuCenl.

Pemiatb MNpakTUKO-OPUEHTUPOBAHHBIE 3a7ayM, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, NPONMOPIUOHATIBHOCTHIO BEJIWYMH, MPOLEHTAMHU, HMHTEPHPETUPOBATH
pe3yabpTaThl PELICHUs 3a4ad C YYETOM OTIPAaHUYECHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKEHUA

Hcnonb3oBaTh anredOpandeckyro TEpPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTh €€ B
Mpoliecce OCBOEHUS yueOHOro MaTepuarna.

Haxonutb 3HaueHust OyKBEHHBIX BBIPAXKEHUN MTPH 33JaHHBIX 3HAYEHUSAX
MEPEMEHHBIX.

BoInonHSITh mpeoOpa3oBaHus 1IEJI0T0 BHIPAXKEHHS] B MHOTOUJIEH IPUBEICHUEM



NOJTIOOHBIX CIaraeMbIX, pACKPhITHEM CKOOOK.

BbIMIONHATE YMHOXKEHUE OJTHOWJIEHA HA MHOTOWIEH U MHOT'O4JIeHa Ha
MHOTOYJICH, TPUMEHSITH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXUTEIU C IOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXXHTEIIS, TPYIIUPOBKHU ClaraeMbIX, MPUMEHEHUs
bopMys1 COKpAIIEHHOTO YMHOXKEHUS.

[TpumensaTs mpeoOpa3oBaHKs MHOTOUJICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMH ITOKA3aTEISIMU JJIS
npeoOpa3oBaHus BbIpAXKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemrats tnHENHBIE YpaBHEHHUSI C OJTHOW IIEPEMEHHOM, IPUMEHSIS IIPaBUiIa IEPEX01a
OT UCXOJIHOT'O YPaBHEHUS K PAaBHOCUIBHOMY eMy. [IpoBepsTh ,ABISETCA JIU YUCIIO
KOPHEM YpPaBHEHHSI.

[TpumensaTh rpaduueckrue METO bl PU PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupate mpUMepsI Nap YUCEN ,ABISIOIMXCS PEILICHUEM JINHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM MJIOCKOCTHU TpapuK JUHEWHOTO YPaBHEHHUS C ABYMS
NEPEMEHHBIMH, MOJIb3YSACh TPpaUKOM, IPUBOJUTH IPUMEPHI PELICHHS YPaBHEHUS.

PemaTe cucteMsbl IByX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU, B TOM
qucie rpaguuecku.

CocTaBnsATh W pelaTh JMHEWHOE YpPAaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUH MO YCJIOBHIO 3a/1a4d, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y MOJIy4YEHHBIN pe3yJIbTar.

DyHKUIMHA

N300paxath Ha KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOPJAMHATaM,JTy4H,0TPE3KH, UHTEPBAJIbL,3aMChIBATHYUCIOBBIEIPOMEKYTKUHA
anreOpanyecKoM sI3bIKe.

OTmedaTh B KOOPJAMHATHON MJIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM,
CTpOUTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y= [X|.

OnucelBaTh € TMOMOLIbI0 (DYHKUMNA HW3BECTHBIE 3aBHUCUMOCTH  MEXIY
BEJIMUYMHAMHU: CKOPOCTb, BpPEMS, pacCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb,
POU3BOAUTENILHOCTD, BpeMsi, 00BEM PadOTHI.

Haxonute 3HaueHre QyHKIMH 0 3HAYEHHUIO €€ apryMeHTa.

[Torumate Tpaduueckuit crnoco0d NpPENCTaBICHUS W aHalu3a WHQPOPMAIINH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMAIUIO U3 TPadUKOB PEeAIbHBIX MPOLECCOB U
3aBUCUMOCTEM.

K xoniy oOyuenus B 7 KJjacce OOyYarOUIUHCS TMOMYYUT CIEIYIONTNE
peIMETHbIE PE3yJIbTAThI:

Pacrnio3HaBaTh HW3y4yeHHbIE Te€OMETpUYEeCKHe (UTYPBI, OINPEACNiATh UX
B3aMMHOE PpACIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPHI, BBINOIHATDH
YEepTEKHU M0 YCIOBUIO 3a/1a4u. MI3MepsATh TMHENHbIE U YTJIOBBIE BEJIMYMHBI. Pemars



3a7]a4¥ HA BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henate TpyOyr0 OIICHKY JMHEHHBIX M YIJIOBBIX BEJIWYHMH IIPEAMETOB B
peaqbHOM JKM3HHM, pPa3MepoOB MPHUPOJHBIX OOBEKTOB. Pasznmuuarh pa3mepbl 3THX
00BEKTOB T10 TOPSIIKY BETUUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOSIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUN 3aa4.

[IpoBOUTH JTOTHMYECKUE PACCYXKICHUS C MCIOJIb30BAHHEM I€OMETPHUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOMMEIUAHBI,IPOBEAEHHONKTUIIOTEHY3€IPSAMOYTOJIbHOTOTPEYTOJIbHUKA, B
PELIEHUU TEOMETPUUECKUX3aaay.

OnpenensaTh napaieTbHOCT MPSMBIX C TTIOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yer
¢ HUMH cekymas. OnpeaensarTh NapauieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NMPSIMOM O TOYEK IPYTOU MPSAMOM.

Pemiats 3aa4un Ha KileTyaTol Oymare.

[1poBOANTEBBIUNCICHUSIMHAXOIUTHYMCIOBBICHOYKBEHHBIC3HAUCHUSYTJIOB B
FEOMETPUYECKUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX NPU TMEPECEUCHUH JABYX
MapAJUICIBHBIX MPSIMBIX CEKYIIEeH. PelaTe mpakTuyecKre 3a1a4yd Ha HaXOXKICHUE
VIJIOB.

Bnagers MOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPENCIISITh
OMCCEKTPUCY YIJia U CEPEIMHHBIN NEPHEHAUKYIISP K OTPE3KY KaK TEOMETPUUECKUE
MecTa TOYCK.

DopMynMpOBaTh ONPEAECICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JAUAMETpa
OKPYHOCTH, MTOJIB30BAThCSI UX CBOMCTBAMHU. Y METh MIPUMEHSTh 3TU CBOMCTBA MIPHU
pEIIEHNH 3a1ay.

Brnagers MOHSATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. llonb3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeNbHOU K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIEHAUKYIISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.



[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMHU HEPABEHCTBAMM, IOHUMATh
WX TIPAKTUYECKUA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C MOMOIIBIO [IUPKYJIA U
JIMHEUKH.

K koHI1ty oOydyeHus B 8kjiacce 00ydaronuics MOJyduT CICIYIONINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HadajgbHbIE IIPEACTABICHHAS O MHOYECTBE JCHCTBUTENBHBIX
quceN AJI CPaBHEHMsI, OKPYIJIEHUS U BBIYMCIICHUH, M300pakaTh JEHCTBUTEIbHBIC
YyCiIa TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh MOHATHE apUPMETHUYECKOTO KBAAPATHOIO KOPHS, HAaXOJIUTh
KBaJIpaTHbIE KOPHH, HCHOJb3ysl MPU HEOOXOJUMOCTH KaJIbKYJISATOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEpP)KALIUMX KBAJApPATHBIE KOPHU, HCIONb3Ys
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3amucy OOJIBIINX U MAJIBIX YUCEN C IOMOIIBIO JECATUUHBIX
npobeit u crenieHeit uncnalO.

Aaredpanyeckue BbIpaKeHUSA

[IpyMEHATP TOHATHE CTENEHHM C LENbIM IOKa3aTEJIEM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIMX CTENEHHU C IIEJIbIM IT0Ka3aTesIeM.

BbINONMHATE TOX/IECTBEHHBIE TPEOOPA30BaHUs PAllMOHATIbHBIX BBIPAKEHUI HA
OCHOBE MMPaBUJI ACHCTBUI HaJ MHOTOUYIEHAMH U aJIreOpandecKUMU IPOOSIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpumeHsTh peoOpa30BaHUs BEIPAKEHUH JIJIs peLICHHs] pa3IUYHbIX 33]a4 U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MMPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pewrars inHEHBIE, KBAIPATHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBOANTE NTPOCTENILINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TIPUMEHEHUEM TpadUuecKuX MpeAcTaBlIeHU(yCTaHaBIMBATh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHMUS], €CITU UMEET, TO CKOJIBKO, U MPOYee).

[lepexoauTh OT CIOBECHON (POPMYIHPOBKH 337a4t K €€ aireOpandeckoil MOJIeIu C
ITIOMOIIBIO COCTABJICHUS YPABHEHUSI WJIM CUCTEMBI YPABHEHUI, HHTEPIIPETUPOBATD B
COOTBETCTBHUM C KOHTEKCTOM 3a/1a4M NOJyYECHHBIN pe3yabTar. [I[puMeHsaTs cBoMcTBa

YHUCJIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, PEIaTh JIMHEWHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh I'PaPUIECKYIO
WJUTFOCTPALIAI0 MHOXKECTBA PELICHNN HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DyHKIMHA

[Tonumath M UCHOJIB30BaTh (PYHKLUHMOHAJIbHBIE MOHATUSA M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUEHUs), OMpENeisaTh 3HaueHue (YHKIUU 1O 3HAUYEHUIO
apryMeHTa, OIIPEEIsITh CBOMCTBA (PYHKIMHU 110 €€ rpauKy.

Ctpouts rpaduKu 3IeMEeHTapHbIX (PYHKINUN BUA:



y=k/x, y=x2,y =x3,y =|x|, y =VX, OIHCHIBATb CBONCTBA YHCIOBOH (YHKIUH T10
e€ rpaduky.

K koHiy oOyuenus B 8 Kjacce o0Oydarouiuiics TMOMYYUT CIEAYIOLIUE
IpeIMETHBIE PE3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPHUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUYCHHsS] MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B pEIlICHUH 3a/1ay.

BnaneTsnoHsTHEMCPE THEMIIMHUUTPEYTOJIbHUKAUTPANICIIUU, IPUMEHSIThUX
CBONCTBA NPU PELIEHUU reoMeTpuueckux 3anad. [lonp3oBaTecsa Teopemoint Daneca
U TEOPEeMOW O TMPOMOPIMOHATBHBIX OTpEe3KaX, MPUMEHSATh WX IS PEIICHHUS
NPAaKTUYECKUX 3a/a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUIECKUX
3azay.

[Tonb3oBaTbcss Teopemoirn Iludaropa g pemieHuss TEeOMETPUYECKHX U
npakTuyecknx3anad.CTpouTbMaTeEMaTHYECKYIOMOAEIbBIPAKTUYECKMX3a]adax,
CaMOCTOSITENIBHO JI€NaTh YePTEXK U HAXOUTh COOTBETCTBYIOLIUEIJIUHBI.

Bnagerp mNOHATHSMM CHHYcCAa, KOCHMHYca U TaHI€HCa OCTpOro YyrIua
MPSIMOYTOJIBHOTO TpeyroidbHuKa. [1071p30BaThCSI STUMHU TMOHSITUAMHU JJISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuyHbMUA crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IJIOLIAAN
MHOTOYTOJIBHBIX ~ (Guryp (MOab3ysiCh, TJ€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[IpuMeHsITh MOJlydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Bnagerp TOHATHSMH BIHCAHHOTO M LEHTPAIBLHOTO YIJA, HCIOIH30BATh
TEOPEMBI O BIUCAHHBIX yTIiaX, yriaXx MEXIy XOpAaMH (CEKYITUMH) U YTIIe MEXIY
KAacaTeJIbHOU U XOPJIOW MPH PELIEHUHA T€OMETPUYECKUX 3a/1a4.

Bnaners moHsATHEM ONMCAHHOTO YETHIPEXYTOJbHHMKA, TPUMEHATH CBOWCTBA
OMKMCAHHOTO YEThIPEXYTONIbHUKA MIPU PEILICHUH 3a/1a4.

[TpuMeHsTh TONydeHHBbIE 3HAHHUSA Ha TPAKTHKE — CTPOUTh MAaTeMaTHYECKHUE
MOJIENU JIJIS 3a/1a4 peabHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BIUUCICHUS
C NpUMEHEHUWEM IMOoAOOUS MU TPUTOHOMETPUHU (TOJB3YACh, TJ€ HEO0OXOAUMO,
KaJIbKYJISITOPOM).

K konIity o0ydyenus B 9 kjacce 00yJaromuiics MoJIyqduT CIeIyroIne
peIMEeTHBIC Pe3yIbTaThI:

Yucia ¥ BbIYMCICHUS

CpaBHUBATH U YIOPSA0OYNBATH PAllMOHATLHBIC U UPPAIIMOHATIBHBIC YHCTIA.

BrimonuaTe apudmMeTnyeckue 1eHCTBUS C palliOHATBHBIMU YHCIIAMH, COUETast
VYCcTHBIE U TUCHbMEHHBIE IPUEMBI, BBIIOJIHATH BBIUYUCIIEHUS C UPPAL[MOHATIbHBIMU
YHCIIAMHU.

HaxoauTs 3HaueHus CTeneHel ¢ LeJbIMUA OKa3aTesIMU U KOPHEN, BBIUUCIISTh
3HAYEHUSI YUCIIOBBIX BBIPAYKEHUIA.



OKpyrasTh AEUCTBUTENIBHBIE YUCIIA, BBIMOJHATh IPUKUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCIJIOBBIX BBIPAKECHUN.

YpaBHeHMs U HEPABEHCTBA

PemaTe TMHEHBIEC U KBAIPATHBIE YPABHEHUS, YPAaBHEHUS, CBOISIIAECS K HUM,
MpOCTEHINe APOOHO-pAIIMOHAIBHBIC YPAaBHCHHUS.

PemaTe cucTeMbl IBYX JUHEHHBIX YPABHEHUH C IByMS IEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHECHHUH, B KOTOPBIX OJHO YPABHECHUE HE SIBIIICTCS JIUHEHUHBIM.

Pemiath TekcTOBBIC 3a1a4K AIreOpandecKUM CIIOCOOOM € IMTOMOIITBIO
COCTAaBJICHUS YPABHEHHUS WUJIM CUCTEMBI JIBYX YPABHEHUU C IByMS IEPEMECHHBIMU.

[TIpoBOIUTH NIPOCTEUIIINE UCCIICIOBAHUS YPABHEHUM U CUCTEMY PAaBHEHUH, B
TOM YHCJIE C TPUMEHEHHEM I'papUUECKUX MPECTaBICHUH (YyCTaHABIUBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPaBHEHHM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemiath JuHEWHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300pa)aThb
pEIIEHHE HEPABEHCTB HA YHCIIOBOW IPAMOM, 3AIUCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABCHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOU MPSAMOM, 3aMMCHIBATH PEIIEHUE C TIOMOIIBE0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBath (hyHKIIMY M3y4eHHBIX BUJIOB. [I0Ka3bIBaTh CXEMaTHUYECKU

Pacrionoxenue Ha KOOPAMHATHOW IMJIOCKOCTH rpadukoB (QyHKIMN Buma: y=kx, y=
kx+b, y=k/x,y=ax2+bx+c,y=x3,y=\/x, y=|x|, B 3aBUCHUMOCTH OT 3HAYCHUMH
KO3(PUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouts 1 U300pakaTb CXeMaTUYECKH rpapuKH KBAAPATHYHBIX (DYHKIIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUI 10 UX rpaduKaM.

Pacrio3HaBaTh KBaipaTUUHYIO QYHKIHUIO 110 (hopMyJie, IPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX (QYHKIINI U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPHH.

YucsioBble MOCTEA0BATETbHOCTH U MPOTPeccUm

Pacno3naBaTh apu(MeTHUYECKYIO0 U TEOMETPUUYECKYIO POTPECCHH NP PA3HBIX
croco0ax 3aaHusl.

BbBIMONHATS  BBIYUCIEHHMS € MCHOJB30BaHMEM (OpMyl N-ro 4iieHa
apu(PMETUIECKON 1 TEOMETPUUECKON MTPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N3006paxkath 4ieHbl OCIEI0BATEILHOCTH TOYKAMU Ha KOOPIUHATHON
MJIOCKOCTH.

Pemare 3amaum, CBSA3aHHBIE C YHMCJIOBBIMU IOCIIEOBAaTEIBHOCTSAMH, B TOM
YHCJIe 3a/1a4d U3 pealbHOM KM3HU (C MCIOIb30BAaHUEM KaJbKYJSATOPA, HU(PPOBBIX
TEXHOJIOTHUH).

K koHily oOyueHus B 9 kKiacce o0Oydaroumuiics MOMYYUT CIEAYIOLIUE
IPEAMETHBIE PE3YNIbTATHI:
3HaTh TPUTOHOMETPUYECKUE (PYHKIIMM OCTPBIX VYIJOB, HAXOAUTh C HUX



MTOMOILBIO PA3JIMYHBIE 3JIEMEHTHI NPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pELIECHNE



MPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) JUTMHBI
U YIJIbI JUIs1 HETaOJIMYHBIX 3HAYECHUH.

[Tonp30Batbes popmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKHM
TOXKIECTBOM JUII HAaXOXJCHHS COOTHOLIEHUH MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JJIs1 HAXOKJIEHUS pa3InYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PELICHUE TPEYroJbHUKOBY»), MPUMEHATh HX IpHU
pELIEHNH T€OMETPUYECKUX 3a/1au.

BnageTpnoHsTusMuripeoOpa3oBaHUsNO 00U, COOTBETCTBEHHBIX3JIEMEHTOB
nooO0HbIX ¢uryp. [lonb3oBarbest cBolcTBaMU MOJO0MS IPOU3BOJIBHBIX (GUTYP,
YMEThb BBIYUCIIATH JUIMHBI M HAaXOAWUTh YIibl y MOA00HBIX ¢uryp. Ilpumensars
CBOMCTBa NOJOOMS B MPAKTHUYECKUX 3aJayax. YMETh NPHUBOJIUTH IPUMEPHI
MOJ00HBIX (PUTYP B OKPYKAIOIIEMMUDE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEICHUH OTPE3KOB XOP, O IPOU3BEACHUN
OTPE3KOB CEKYLINX, O KBAIPaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamH, MOHUMAaTh MX T'€OMETPUUECKUHA U (DU3MUECKU
CMBICII, MPUMEHATh HMX B PEIIEHUU TIEOMETPUYECKMX M (PU3MUECKUX 3aaad.
[IpuMeHATh CKaJISIpHOE POU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[10s1630BaTECAMETOAOMKOOPAMHATHAIUIOCKOCTH, IPUMEHATHETOBPEILICHUN
Ir€OMETPUYECKUX U MPAKTUYECKUX3aqay.

BraneTe NOHATHSMHM NPAaBHIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPY>KHOCTH W paJuaHHON Mephl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxoauts ocu (WM LIEHTPBI) CUMMETpUM (UTYp, NPUMEHSTH ABMXKECHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MOJNy4eHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEINH 715 3a7a4 peajbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C NPUMEHEHUEM NOA00US U TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YSCh, TE
HEO0OXO0IUMO, KAJTBKYJISITOPOM).



IHOYPOYHOE IIVTAHUPOBAHUME

5 KIIACC
JIeKTPOHHBbIE U(PPOBHIE
Nen/m Tema ypoka Kouun4yecrBo o0pa3oBaTe/ibHbIE PeCypChl
4acoB
Harypanpuslii psia. Yucio 0 bubnmorexkal [OK
1 1 https://m.edsoo.ru/f2a0ccOc
2 CpaBHeHuEe, OKpYIJIEHHE HAaTypaJIbHbIX YHCEN 1
3 Apudmernueckue JeMCTBH ¢ HATypaIbHBIMU YHUCIAMH 1 bu6nmnorexal [OK
https://m.edsoo.ru/f2a0cafe
4 CBoiicTBa HYJIS TIPU CIIOKEHUU U YMHOXKEHHUH, CBOWCTBA €IMHUIIBI TTPH 1
YMHOKEHHUH
S JlenuTenu u KpaTHBIE YKCIIA, PA3TI0KEHUE YUCITIAa HA MHOKHUTEIHN 1 bubmuoTtexal [OK
https://m.edsoo.ru/f2a0e0fc
6 IIpocTble U cOCTaBHBIE YUCIa 1 bubmmorexkal [OK
https://m.edsoo.ru/f2a0e2a0
7 UucnoBble BeIpaKeHUS; TOPSIAOK JEHCTBUI 1 bu6mmorexal [OK
https://m.edsoo.ru/f2a0e426
8 Pemenne TeKCTOBBIX 3a/1a4 Ha BCe apu(PMETHUECKHUE ISHCTBHS, HA IBIDKCHHUE U 1 but6mmorexal [OK
MOKYTIKH https://m.edsoo.ru/f2a0ce32
9 M3mepeHue AJIMHBI OTPE3Ka, METPUUECKUE €AMHUIBI U3MEPEHUS JUTMHbI 1 bubmuorexal [OK
https://m.edsoo.ru/f2a0cf54
10 Yromn. [IpsMoi, ocTpslid, TyIION U pa3BEPHYTHIN YTJIbl 1 bubmuorexal [OK
https://m.edsoo.ru/f2a0d300
11 [TpakTuueckas padota no teme'"[locrpoenue yrios" 1 bubmorexal [OK
https://m.edsoo.ru/f2a0d300
12 JlpoOb. IIpaBuiibHBIE 1 HEMTPABUIIBHBIE IPOOH 1 bu6mmorexkal [OK

https://m.edsoo.ru/f2a0d300
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13 OCHOBHOE CBOMCTBO ApoOH bubnnorexkal [OK
https://m.edsoo.ru/f2a0d300
14 CpaBHeHue apooeit bubmuortexal [OK
https://m.edsoo.ru/f2a0d300
15 CrnoxeHne ¥ BBIYMTaHHE OOBIKHOBEHHBIX Jpo0eit bu6mmorexkal [OK
https://m.edsoo.ru/f2a0d300
16 CwmemanHas 1po0b bubnmorexkal [OK
https://m.edsoo.ru/f2a0d300
17 'YMHOKEHHUE U JICJIEHHE bu6nmnorexal [OK
O0OBIKHOBEHHBIX Jp00eii; B3AMMHO 00paTHBIE IpOOH https://m.edsoo.ru/f2a0d300
18 'YMHOXEHHUE U JCJICHHE 0OBIKHOBEHHBIX JIPOOEi; bu6nmnorexal [OK
B3aUMHO 0OpaTHbIe APOOH https://m.edsoo.ru/f2a0d300
19 Pemenue TeKCTOBBIX 3a1a4, coepkammx qpoou. OCHOBHBIC 33ja4u Ha ApoOH bubnmnorexkal [OK
https://m.edsoo.ru/f2a0d300
20 Pemenne TekcTOBBIX 3a7a4, cojepkaux qpoou. OCHOBHbIE bubmamnorexkal [OK
3a/a4u Ha Jpoodu https://m.edsoo.ru/f2a0d300
21 [TpakTuyeckas pabora no reme "[locTpoeHue NpsiIMOYTroIbHUKA € 33JaHHBIMU bubmmorexkal |[OK
CTOPOHAMHU Ha HEJIMHOBaHHOW Oymare" https://m.edsoo.ru/f2a0d300
22 [Imomane v nepuMeTp NpsAMOYTOJIbHUKA U MHOTOYT'OJIBHUKOB, COCTABJICHHBIX U3 bubmamnorexkal [OK
MPSIMOYTOJIBHUKOB, € MHUIIBI https://m.edsoo.ru/f2a0d300
W3MEPEHUS TUTOTIA TN
23 JlecsiTnuHast 3anmuck Apobeit bubnmorexkal [OK
https://m.edsoo.ru/f2a0d300
24 CpaBHEHUE IeCATUYHBIX IpoOeit bubnmorexkal [OK
https://m.edsoo.ru/f2a0d300
25 JleficTBUS ¢ TECATUYHBIMHU APOOSIMU bubnuotexal [OK
https://m.edsoo.ru/f2a0d300
26 JleficTBUS ¢ JECATUYHBIMU IPOOSIMU bu6muortexal [OK
https://m.edsoo.ru/f2a0d300
27 JIeicTBHS ¢ IECATUYHBIMU IPOOSIMU bubmmorexkal [OK

https://m.edsoo.ru/f2a0d300
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28 JlelicTBuUS C IECATUYHBIME IPOOSIMU 1 bu6mmorexkal [OK
https://m.edsoo.ru/f2a0d300
29 Pemenre TeKCTOBBIX 3aj1a4, coAeprKanux apoou. OCHOBHBIE 33/1a4l Ha APOOH 1 bu6nmmorexal [OK
https://m.edsoo.ru/f2a0d300
30 Pemenue TekCTOBBIX 3a/1a4, 1 bubmmorexkal [OK
coaepxamux apoou. OCHOBHBIC 3a7a4K HAIpOoOH https://m.edsoo.ru/f2a0d300
31 [IpssMOyTONIBHBIN MapasuIeIeuIIe, 1 bu6mmorexkal [OK
ky0. Pa3BépTku kyba u mapaenenumneaa https://m.edsoo.ru/f2a0d300
32 O06BEM KyOa, IpSAMOYTOJIbHOI0 Mapajuieenuneaa 1 bubnmorexkal |[OK
https://m.edsoo.ru/f2a0d300
33 [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB Kypca 5 Kiiacca, 00001IeHne 3HaHU ! 1 bu6nmnorexal [OK
https://m.edsoo.ru/f2a0d300
34 IToBTOpEHME OCHOBHBIX MTOHATHI U 1 bubnmnorexkal [OK
METOJIOB KypcaSkiacca,00001eHue 3HaHU I https://m.edsoo.ru/f2a0d300
UTOI'O MO MPOT'PAMME 34
7 xnace
Ne ni/m Tema Koa-Bo 20P
4yacoB
1 Apudmernueckre IeiCTBUS C bubmuorexal [OK
MHOTO3HAYHBIMHU HaTypaJbHBIMU YHCIaAMHU 1 https://m.edsoo.ru/f2a208ec
UucnoBble BbIpaXeHUs, TOPSIOK ACHCTBUIA, UCTIOIb30BaHUE CKOOOK bubmuorexal [OK
2 1 https://m.edsoo.ru/f2a20aea
JlenmuTenu U KpaTHBIE YKCIIA; HAUOOIBIITNI OOIIUI AETUTENb U HAaNMEHbIIIEe bubmuorexal [OK
3 oO1ee KpaTHOE 1 https://m.edsoo.ru/f2a2140e
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Jenutenu v KpaTHbIE YKCIIa; HAUOOJIBIIUNA OOIIMIA IETUTENb U HAUMEHBIIIEE

bubnuorexal [OK

4 oO11ee KpaTHOE https://m.edsoo.ru/f2a21580

Jlenenue ¢ octaTkoM bu6mmorexal [OK
5 https://m.edsoo.ru/f2a216de

Perrennie TEKCTOBBIX 3a7a4 bu6mmorexal [OK
6 https://m.edsoo.ru/f2a2180a

7 [TapannensHbIe IPSIMBIE bubnmnorexkal [OK
https://m.edsoo.ru/f2a20c48

8 OObIKHOBEHHAs IPOOb, OCHOBHOE CBOMCTBO JPOOH, COKpAICHUE bubnmmorexkal [OK
npooOei https://m.edsoo.ru/f2a20d6a

9 CpaBHEHHE U YIOPSIOYMBAaHUE IpoOeit bubmuoTtexal [OK
https://m.edsoo.ru/f2a20d6a

10 Apudmerndeckue 1eicTBUS € bu6mmorexkal |[OK
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2a20d6a

11 JleneHnue B JaHHOM OTHOIIICHUU bubmortexal [OK
https://m.edsoo.ru/f2a20d6a

12 BeruucieHue mpoleHTa OT BEIMYUHBI U BEJTHUUHBI 10 €€ TPOLIEHTY bubnmnorexkal [OK
https://m.edsoo.ru/f2a20d6a

13 PemieHue TEKCTOBBIX 3a/1a4, COACPIKAIIUX IPOOHU U MPOLICHTHI bubnmorexkal [OK
https://m.edsoo.ru/f2a20d6a

14  Oceas cummetpus. LleHTpanbHas cuMMeTpust bubnuotexal [OK
https://m.edsoo.ru/f2a20d6a

15  CummMmerpus B IPOCTPAHCTBE bubmuorexal [OK
https://m.edsoo.ru/f2a20d6a

16  ®opmyms bubnunotexal [OK
https://m.edsoo.ru/f2a20d6a

17  H3mepenue yrioB. Buabl TpeyroibsHUKOB bubnunotexal [OK

https://m.edsoo.ru/f2a20d6a
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18  [lepumerp MHOTOYrONBHUKA [Tn0MmAans Gurypsr bubnnorexkal [OK
https://m.edsoo.ru/f2a20d6a

19  TIpakruyeckas pabora no teme "[lnomans kpyra" bu6mmorexkal [OK
https://m.edsoo.ru/f2a20d6a

20  Monayap uyncia, FeOMETpUYEcKas HHTEpIpETaIis MOYJIs bu6mmorexkal [OK
https://m.edsoo.ru/f2a20d6a

21  Monaynp yncna, reOMETpUYecKas HHTepHpeTanus Moy Yuciosele bu6mmorexkal [OK
MIPOMEXKYTKH https://m.edsoo.ru/f2a20d6a

22 |CpaBHEHUE MOJIOKUTENBHBIX U OTPULATEIbHBIX YUCEI bubnmnorexkal [OK
https://m.edsoo.ru/f2a20d6a

23 |ApudmeTndeckue ACHCTBUSA C bubnmnorexkal [OK
MOJIOKUTEITBHBIMHI U OTPHULIATEIIbHBIMU YHCIIAMHU https://m.edsoo.ru/f2a20d6a

24 |Apudmernyeckue AEWCTBUS C TIOJOKUTEIBHBIMU U OTPULIATEIHHBIMU YUCTIAMH bubnmnorexkal [OK
https://m.edsoo.ru/f2a20d6a

25  |Apudmernyeckue AeHCTBUS C bubmmorexkal [OK
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCTIAMHU https://m.edsoo.ru/f2a20d6a

26  |Apudmernueckue AeUCTBUA C TIOJIOKUTENBHBIMU U bubmmnorexkal [OK
OTPULIATEILHBIMU YHCIIAMU https://m.edsoo.ru/f2a20d6a

27  PemieHue TEKCTOBBIX 3a7a4 bu6mmorexal [OK
https://m.edsoo.ru/f2a20d6a

28  [paktuueckas padota no reme "lloctpoenue nuarpamm” bu6muorexal [OK
https://m.edsoo.ru/f2a20d6a

29  |M3o06paxeHne mpoCTPaHCTBEHHBIX QUTYD bubnuotexal [OK
https://m.edsoo.ru/f2a20d6a

30  OOBEM NpSIMOYTOIBLHOTO bubnmorexkal [OK
napajuienenumnena, kyoa, GopMmyibl oobEmMa https://m.edsoo.ru/f2a20d6a

31 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOIOB KypCOB 5 U 6 KJ1accoB, 0000IICHHE U but6mmorexal [OK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/f2a20d6a

32 [ToBTOpEHNE OCHOBHBIX MOHATHA U METOIOB KypCOB 5 U 6 KJ1accoB, 0000IICHHE U but6mmorexal [OK

cUCTeEMAaTHU3alusd 3HaAaHUU

https://m.edsoo.ru/f2a20d6a
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33  [TloBTOpeHHE OCHOBHBIX OHATUN U METOAOB KYpCcOB 5 H 6 KJ1accoB, 0000IICHHE U 1 bubnnorexkal [OK
cUCTEMAaTH3ANI 3SHAHUI https://m.edsoo.ru/f2a20d6a
34  TloBTOpeHHE OCHOBHBIX OHSTHUN U METOJIOB KYpPCOB 5 6 KJ1accoB, 0000IICHHE U 1 bubnnorexkal [OK
cUCTEMATH3aNI 3SHAHUI https://m.edsoo.ru/f2a20d6a
NTOI'O 11O NIPOI'PAMME 34
8 kuace
Ne i/ Tema Kox-Bo 0P
4acos

1 [TonsTHE PalIMOHATIBHOTO YUCIA 1

2 Apupmernueckue IeHCTBUS C pallHOHATEHBIMU YUCIAMH 1

3 CpaBHeHue, yrops/104MBaHUE pallMOHAIbHBIX YHCET 1

4 CreneHb ¢ HaTypaJIbHBIM TOKa3aTelleM 1

5 Pemennie oCHOBHBIX 3a/1a4 Ha APOOH, IPOLEHTHI U3 PEATIbHON MPAKTUKU 1

6 CreneHb ¢ HaTypaJIbHBIM MOKa3aTelleM 1
Pemienne ocCHOBHBIX 3aJa4 Ha Jpodu

7 [Tpu3Haku AETMMOCTH, PA3TI0KEHNU HA MHOXKUTENIN HaTypalbHBIX YUCEI 1

8 Peanbnblie 3aBucumoctu. [Ipsimast u oOpaTHast MPONOPLUOHATIEHOCTH 1

9 [Iepemennsie. /JonycTrMble 3HAY€HUS IEPEMEHHBIX 1

10 [IpeoOpa3oBanre OYKBEHHBIX BBIpAKEHUHN, paCKpBITHE CKOOOK U MPUBEICHUE 1
NOJJOOHBIX ClIaraeMbIX

11 [IpeoOpa3oBanue OyKBEHHBIX BBIpaKEHUI, pACKPBITHE CKOOOK U MPHUBEICHUE 1
IMOAOOHBIX ClIaracMbIX

12 CBoJiCTBa CTENEHH C HATYpaJbHBIM NIOKA3aTelIeM 1



https://m.edsoo.ru/f2a20d6a
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13 @DopMyIIbl COKPAIIEHHOT'O YMHOKEHUS 1
Pemienue 3a1a4 ¢ moMoup0 ypaBHEHUM
14 @DopMyIIbl COKPAILIEHHOT'O YMHOXKEHUS 1
15 JluneliHoe ypaBHEHHUE C IBYMS IIEpEMEHHBIMU U €ro rpadux 1
16 [ToBTOpEHE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kjacca, 00001eHue 1
3HAHUHI
17 CMexxHbIC U BEPTUKAIIBHBIE YTJIbI 1 bubmmoreka [JOK
https://m.edsoo.ru/8866b724
18 W3mepenue JIMHEVHBIX U YIVIOBBIX BEJIMYHH, BBIYMCIICHUE OTPE3KOB U YIJIOB 1 Bbu6mmoteka [JOK
https://m.edsoo.ru/8866cbba
19 Tpu npu3Haka paBeHCTBA TPEYTOJIbLHUKOB 1 bubmmoreka [JOK
https://m.edso0.ru/8866c5c0
20 IIpu3Haku paBeHCTBA MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB 1 bubmuoreka [IOK
https://m.edsoo.ru/8866c7be
21 CBolicTBO MeMaHBbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON K 1
TUIIOTEHY3€e
22 PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKU 1
23 HepaBeHnctBa B reomMerpun 1
24 IIpsiMOyTONBbHBIN TPEYTOJIBHUK € yriioM B 30° 1
25 Hakpect nexarne, COOTBETCTBEHHBIE  OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbBIC 1
MIPU IEPECEUCHUHN MAPAIIIETbHBIX MPSMbIX CEKYILEn
26 [Tpr3Hak napajuieIbHOCTH MPSIMBIX Y€PE3 PABEHCTBO PACCTOSIHUM OT TOYEK 1 bubnuotexa [JOK
OJTHOM https://m.edsoo.ru/8866c3ea
MPSIMOM 10 BTOPOU MPSIMOI
27 CyMmma yriioB TpEYroJibHUKa 1
28 BHelHue yrisl TpeyrojabHUKa 1
29 OKpYy’>KHOCTb, XOP/bI M TUAMETP, UX CBONCTBA 1
30 OKpy>XHOCTb, BIIMICAHHAS B yTOJI 1
31 [Tonsitue o 'MT, npumeneHue B 3a1a4ax 1
32 OKpy’>KHOCTb, OIIMCAHHASL OKOJIO TPEYTOJIbHUKA 1
33 [ToBTOpeHME 1 0000IIIEHNE 3HAHUI OCHOBHBIX IMOHSATHUNA U METO0B Kypca 7 1

KJj1accCa
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| 34

9 kmacc
Ne ni/m Tema Kox-Bo 0P
4yacoB

1 JlelicTBUTEIbHBIC YUCIA bu6moreka [JOK
https://m.edsoo.ru/7f42d452

2 CaoiicTBa apuMeTndecKux KBaJApaTHBIX KOpHEi bubnuoreka [JOK
https://m.edsoo.ru/7f42eaaa

3 CreneHbc 1ebIM TToKazaTeneM bu6nmoreka [{JOK
https://m.edsoo.ru/7f42d862

4 CBoiicTBa CTETIEHUC 1IETIBIM MTOKa3aTeIeM

5 Anrebpandeckas 1po0b

6 Anrebpanyeckas 1poOb

7 Anrebpanyeckas 1poOb

8 Cokpaienue apooeit

9 KBanpaTHoeypaBHeHue

10 Henonnoe kBagparHoeypaBHeHUE

11 PemienneypaBHeHnid, CBOASIIMXCS K KBaIPATHBIM bu6nunorexa [JOK
https://m.edsoo.ru/7f42d862

12 [Ipeobpa3oBaHue BeIpAXKEHHH, COIEPIKAIINX anredpandeckue 1poou bu6nmoreka [JOK
https://m.edsoo.ru/7f42dd26

13 Pemenune cucreM ABYX JIUHEHHBIX YPABHEHUNC ABYMS IIEPEMEHHBIMU bubnuoreka LIOK
https://m.edsoo.ru/7f42ded4

14 [Ipumepsl penieHnst CUCTEM HEJIMHENHBIX YPABHEHHUM C BYMsI IEPEMEHHBIMU
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https://m.edsoo.ru/7f42ded4

15 Penrenune TeKCTOBBIX 33724 C NOMOILBK CUCTEM YPAaBHEHUH bu6nmoreka [{JOK
https://m.edsoo.ru/7f42e262
16 O6mnacTh omnpeneiaeHus U MHOKECTBO 3HAUCHUHN (yHKIUU bubnuoreka [JOK
https://m.edsoo.ru/7f4354a4
17 "Oynkimn y=x2,y=x3,y= YX,y=[x|; rpaduueckoe perienne ypaBHEHUI U CUCTEM bubnuoreka LIOK
ypaBHEHUI https://m.edsoo.ru/7f436098
18 YacTtHble cayyau napauienorpaMMoB (IPSMOYTOIBHUK, POMO, KBaApaT),Uux 1 bubnnorexa [JOK
MIPU3HAKH U CBOHCTBA https://m.edsoo.ru/88671af2
19 Merton yaBoeHUs MEAUAHbI 1 bu6nmmorexa LIOK
https://m.edsoo.ru/88671cal
20 Cpenusig nuHUs TPEYroJbHUKA 1 bubnnoreka [JOK
https://m.edsoo.ru/88671cal
21 [TogoOHbIE TPEYTOIBLHUKHI bubmuorexa [IOK
1 https://m.edsoo.ru/88671dea
22 [Ipumenenue mogo0us MpU PEIICHUH MPAKTHUYECKUX 3a/1a4 bubmuoreka [IOK
1 https://m.edsoo.ru/8867120
23 DopMyIIbl IS TUIONIAIA TPEYTOJIbHUKA, TTapajUiejorpaMmma bubmuorexa [IOK
https://m.edsoo.ru/8867209¢
24 Brruucnenue miomaaen cnoxxasix Guryp bubmuorexa [IOK
https://m.edsoo.ru/88672358
25 3aa4m ¢ TPaKTUYECKUM COJICPKaHUEM 1 bubnuoteka [JOK
https://m.edsoo0.ru/8867252¢
26 Teopema I[Tudaropa u e€ npumeHenue 1 bubnuoteka [JOK
https://m.edsoo.ru/88672858
27 OrnpeneneHne TPUTOHOMETPUIECKUX (DYHKIIUNA OCTPOTO yTila IPSIMOYTOJIBHOTO 1 bubnuoteka [JOK
TPEyroJibHUKa, TPUTOHOMETPUUYECKHE COOTHOIICHUS B MIPSMOYTOJIbHOM https://m.edsoo.ru/88672b14
TPEYTrOJIHbHUKE
28 OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO 1
29 BrycanHbIe U LIGHTPAIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOpJAOU 1
30 BnucanHble M onMCaHHBIE YETHIPEXYTOIBHUKH, NX TPU3HAKU U CBOMCTBA 1
31 Bnucannsie v onucaHHbIe 1
YeThIPEXYTOJIbHUKH, UX MPU3HAKH U CBOICTBA
32 B3anMHoe pacnosiokeHue ABYX OKPY)KHOCTEH, 00IIMe KacaTelbHbIe 1



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

33 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHuE 1
3HaHUI
34
10 KJ1ace
Ne ni/m Tema Kox-Bo 0P
4acoB
1 PanmonansHble Unciia, UppaOHAIEHBIC YNCIIa, KOHEYHbIE U OECKOHEUHbBIE 1
JeCSITUYHBIE Ipobeii
2 [TpubmmxkEéHHOE 3HAUCHUE BEIMYMHBI, TOYHOCTH MPUOINKCHHS 1
3 OxpyriieHne uncen 1
4 [Ipukuika v oueHKa pe3yabTaTOB BEIYMCICHUN 1
5 IIpukuaka v OLEeHKA pe3yIbTaTOB BEIYUCICHUN 1
6 JIuneitHOE ypaBHEHHE. 1
7 JIuneitHO€E ypaBHEHHE. 1
8 Pemenne ypaBHeHuit 1
CBOASIIMXCS K JIMHEWHBIM
9 KBanpaTtHoe ypaBHEHME. 1
10 Pewienune ypaBHEHUN, CBOASIIMXCS K KBAIPATHBIM 1
11 [Ipumepsl peleHyst ypaBHEHUN TPETHEN U YETBEPTOM CTEIICHEH Pa3I0KEHUEM 1
Ha MHOXUTENN
12 Pemenue npoOHO-panimoHaIbHBIX YpaBHEHUT 1 bubnuotexa [JOK
https://m.edsoo.ru/7f43¢c542
13 Perenne TeKCTOBBIX 33724 aNreOpandeckKuM METOA0M 1 bubnmoreka [JOK
https://m.edsoo.ru/7f43¢c542
14 YpaBHEHHE C IBYMSI IEPEMEHHBIMH U €T0 rpaduk 1 Bbubnmnoreka [JOK



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

https://m.edsoo.ru/7f43¢3d0

15 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMU U €T0 rpadux bubnuoreka [JOK
https://m.edsoo.ru/7f43¢3d0
16 Cucrema IByXJIMHENHBIX YpaBHEHUN C IBYMS IEPEMEHHBIMU U €€ pEIlIeHUE
17 I'padmyeckas mHTEpIpETAIIUS HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
MePEMEHHBIMU
18 TeopeMa KocHHYyCOB
bubnunoreka LIOK
https://m.edsoo.ru/8al424bc
19 Teopema cHHYCOB
20 IIpakTHyeckoe NpUMEHEHUE TEOPEM CUHYCOB U KOCUHYCOB bubnnoreka [JOK
https://m.edsoo.ru/8al14336¢
21 COOTBETCTBEHHBIE 3JIEMEHTHI NOJJOOHBIX (QUTYD
22 [Ipumenenne TeopeM B pEIIEHUN TEOMETPUYECKUX 3a1a4 bubnnorexa [JOK
https://m.edsoo.ru/8al42d5e
23 Omnpenenenne BeKTOpoB. PU3NYECKUI U TEOMETPUUECKUN CMBICT BEKTOPOB bubmuoreka [IOK
https://m.edsoo.ru/8al42e8a
24 CroxxeHue ¥ BbIUUTaHUE
BEKTOPOB, YMHOKEHHUE BEKTOPA HA YUCIIO
25 CkansipHO€ NMpOU3BE/IEHUE BEKTOPOB, €r0 MPUMEHEHHUE ISl HAXOXKACHUS JJIUH U
YIJIOB
26 bubmuoreka [{OK
IIprmMeHeHne BEKTOPOB JUIs pelieHus 3a1ad GUu3nKu https://m.edsoo.ru/8a1430b0
27 Koopaunatsl Touek nepeceueHust OKpy>KHOCTU U MPSMOI bubnmnoreka [JOK
https://m.edsoo.ru/8al42acQ
28 Yucno n. InuHa OKpyKHOCTH bubnuotexa [JOK
https://m.edsoo.ru/8al42ac0
29 [ToHsiTHE O NIBUKEHHUH TIOCKOCTH bubnuotexa [JOK
https://m.edsoo.ru/8al42ac0
30 [TapanyenpHbIi IEPEHOC, TOBOPOT bubnuoteka [JOK
https://m.edsoo.ru/8al42ac0
31 [ToBTOpeHME, 0000MIIEHNE, CUCTEMaTH3alksl 3HaHui. V3meperne but6mmoreka [IOK

T€OMETPUUYECKHUX

https://m.edsoo.ru/8al42c3c



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

BeJIMYUH. TpeyroibHUKN

32 [ToBTOpeHME, 006001IIeHNE, CUCTEMaTH3aIUs 3HaHUH. BrincaHHbIe U OlMCaHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB
33 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA bu6nmoreka [IOK
https://m.edsoo.ru/8a14392a
34 [ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3allUsl 3HAHUN bub6nmoreka [IOK

https://m.edsoo.ru/8al43ab0



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0





































CHUMMeTpHUSBIPOCTPAHCTBE

60 bu6mmorexal [OK
https://m.edsoo.ru/f2a29064
DopmyJibl
61 pMY bubnmnorexkal [OK
https://m.edsoo.ru/f2a291e0
N3mepenueyrnos.Buaeirpey
62 TOJIbHUKOB
[IepuMeTpMHOTOyroNbHUKA
63 [Tnomaaspurypst
64 [IpakTuueckaspadboranoreme"Iln bubmmorexkal [OK
omaas Kpyra" https://m.edsoo.ru/f2a26512
65 Monynpuucia,reoMeTpuyuecKasu bubnmnorexkal [OK

HTEepIpeTalusIMOayIs

https://m.edsoo.ru/f2a2818c

Monynpuncia,reoMeTpuIecKasu
HTEepIpeTausIMOays
UncnoBBIETPOMEKYTKH

CpaBHCHI/IGHOJIO)KI/ITCJ'H)HI)IXI/IOTI)
naTCIbHBIXYHCCIT

ApudmernueckueeicTBusc
MOJIOKUTEITLHBIMHU
MOTPULATENIbHBIMUYKCIaMH

Apudmernyeckne AeUCTBUSL
CIOJIOKUTEIbHBIMU
MOTPHLIATEIbHBIMUYHCIIAMU

Apudmernueckrue1eMCTBUSIC

ITOJIOXKUTCIBbHBIMU
HOTPpULATCIIbHBIMUYINCIIAMU

Apudmernueckue n1eUCTBUS
CTIOJIO)KUTETbHBIMUAN



https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c

OTpULATCIIbHBIMUYNCIIAMU

PemenuerekcToBbIX3a1a4

[IpakTuyeckaspadoramnoreme"
[Toctpoenuenuarpamm”

N300pakeHNEepOCTPaHCTBEH
HBIX puUryp

OOBEMIPAMOYTOIILHOTO
napajuiesienumneaa,kyoa, popm
yIabI00bEMA

[ToBTOpEHNE OCHOBHBIX MOHATHI
HUMETOJI0B KypCOB 5 1 6
KJIaCCOB,0000111eH1E 1
CcHUCTEMaTH3alMsA3HaHUI



















bu6mmorexal [OK

144 https://m.edsoo.ru/f2a3206a
145 N300paxeHnenpocTpaHCTBEHHBIX
¢duryp
IIpumepsl
146 Pa3BEPTOKMHOIOTPAHHUKOB, LT
WIUHAPAUKOHYCA
"
" lggjzzgzzcxaapa60TaH0TeMe Bu6miorexallOK
N https://m.edsoo.ru/f2a3252¢
MOJICJIEUTTPOCTPAHCTBEHHBIX
duryp"
148 [TonsiTue 00bEMa; bubnuorexal [OK
eAMHUIBIN3MEPEHUI00bEMA https://m.edsoo.ru/f2a321c8
149 bubmortexal [OK
https://m.edsoo.ru/f2a3234e
O6BéM
150 MPSIMOYTOJIbHOTOTIAPAIIIICIICTIUIIE T
a,ky0a,hopMmynbio0bEMa
[ToBTOpEHNE OCHOBHBIX MOHSATUI
151 HMMETOJIOB KypcoB 5 U 6 bubmmorexkal [OK
KJ1acCOB,000011IcHHEN https://m.edsoo.ru/f2a328{8
CUCTEMaTH3aIus
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUI
150 MMETOJI0B KypcoB 5 1 6 bubmuorexal [OK
KJ1acCOB,000011IcHHEN https://m.edsoo.ru/f2a32a9¢
CUCTEeMaTH3alUs
3HAHUU
153 [ToBTOpEHNE OCHOBHBIX MOHATHIA bubmmorexal [OK

HNMETOJIOBKYPCOBS HOKIIACCOB,

https://m.edsoo.ru/f2a32bd2



https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2

00001IeHNE U
CHCTEMATU3ALNSA3HAHUN

154 bubnuorexal [OK
https://m.edsoo.ru/f2a3312¢

[ToBTOpEHNE OCHOBHBIX IMMOHSATUI

155 HUMETOJI0B KypcoB 5 u 6 bubnuorexkal |[OK
KJIaCCOB,0000IIEHNEN https://m.edsoo.ru/f2a33352
CUCTEeMaTH3alus
3HAHUU
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH

156 HUMETOJI0B KypcoB 5 u 6 bubnuorexkal |[OK
KJIaCCOB,000011IeHNEN https://m.edsoo.ru/f2a33596
CUCTeMaTH3aIIUs
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUI

157 UMETOJI0B KypcoB 5 1 6 bubnmnorexkal [OK
KJIaCCOB,00001IeHHEN https://m.edsoo.ru/f2a33780
CUCTEMAaTH3AIIHS
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMMOHATHI

158 HMMETOJIOB KypcoB 5 U 6 bubmuorexkal [OK
KJIaCCOB,000011IEHHEN https://m.edsoo.ru/f2a338b6
CUCTeMAaTH3aIIHS
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMMOHATHI

159 HUMETOJI0B KypcoB 5 1 6 bubmmorexal [OK
KJaccoB,000011eHe U https://m.edsoo.ru/f2a339ce
cUCTeMaTU3alMsA3HaHUI

160 [ToBTOpEHNE OCHOBHBIX MOHSATHIA bubmmortexal [OK

HMMETO/IOBKYPCOBS MOKIIACCOB,

https://m.edsoo.ru/f2a33ad2



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2

00001IeHNE U
CHCTEMATU3ALNSA3HAHUN

161

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
HMMETOIOB KypCOB 5 1 6
KJaccoB,000011eHEe U
CHCTEMaTH3ausI3HaHU N

bubnuorexal [OK
https://m.edsoo.ru/f2a33bd6

162

[ToBTOpEHNE OCHOBHBIX IMMOHSATUI
HMMETOIOB KypCcOB 5 1 6
KJIaCCOB,000011IeHNEN
cHUCTEMaTH3aIs

3HaHUH

bubnuorexal [OK
https://m.edsoo.ru/f2a33{46

163

[ToBTOpEHNE OCHOBHBIX MOHATHIA
HMMETOIOB KypCOB 5 1 6
KJIaCCOB,0000IIEHNEN
CUCTEMaTH3aIUs

3HAHUH

bubnuortexal [OK
https://m.edsoo.ru/f2a340b8

164

[ToBTOpEHUE OCHOBHBIX MMOHATHIA
UMETO/IOB KypCOB 5 U 6
KJ1acCOB,000011IeHHEN
cUcTEMaTU3aus

3HAHUH

bu6mmorexal [OK
https://m.edsoo.ru/f2a3420c

165

[ToBTOpEHNE OCHOBHBIX MTOHATHIA
WMETOJIOB KypcoB 5 1 6
KJIaCCOB,000011IEHHEN
cHUCTEMaTH3aIs

3HAHUM

bubmuorexal [OK
https://m.edsoo.ru/f2a3432¢

166

[ToBTOpEHNE OCHOBHBIX IMMOHATHIH
HMMETOI0B KypcOB 5 1 6
KJaccoB,000011eHe U
CHCTEeMaTH3aIusI3HaHU N

but6morexal [OK
https://m.edsoo.ru/f2a34478

167

HToroBasikoHTpobHasspaboTa



https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478

168

[ToBTOpEHME OCHOBHBIX MOHATUMN
HMMETOJIOB KYpCOB 5 1 6
KJIaCCOB,00001IEHNEN
cucTeMaTu3aIus

3HAaHUH

bubnuorexal [OK
https://m.edsoo.ru/f2a3482¢

169

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
HMMETOJI0B KypcoB 5 1 6
KJ1aCCOB,000011IeHHEN
CHCTEMAaTH3aIus

3HAaHUH

bubnuorexal [OK
https://m.edsoo.ru/f2a34950

170

[ToBTOpEHNE OCHOBHBIX IMMOHSATUI
UMETO/IOB KypCcoOB 5 U 6
KJ1acCOB,000011IeHHEN
cHUCTEMaTH3aIs

3HAHUH

bubnuortexal [OK
https://m.edsoo.ru/f2a34d2e

OBIIEEKOJIMYECTBOYACOBIIOIT
POI'PAMME

170



https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e




YYEBHO-

METOJNYECKOEOBECIIEYEHUEOBPA30B
ATEJIBHOI'OITPOLECCA

OBA3ATEJIBHBIEYYEBHBIE MATEPHUAJIBI JUVIAYYEHUKA

METOINYECKUEMATEPHUAJIBIVIAYYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETUMHTEPHET






