Hasuzamop camocmosmenvroti noocomosxu k OI'2-2025 MATEMATHKA

ITPAKTHKO-OPUEHTUPOBAHHBIE 3A/IAYHA

B sk3amenanmonHoit padote 3a kypc 9 kiacca OOJNBIIMHCTBO 3a/laHUI OLICHUBAET KOHKPETHBIE
YMEHHSI, HO BKJIFOYAIOT 3aJaHus, pa3padOTaHHBIC HA MAaTepUaANIe Pa3IMYHBIX TEM Kypca MaTeMaTHUKU
OCHOBHOI1 IIIKOJIBI.
3amanus, Oasupyromuecs Ha cojepkaHuu pasfena «l[IpakTUKO-OpUEHTUPOBAHHBIC — 3aJadun»
BCTPEUAIOTCA B CIEIYIONINX JTHHUSIX:

3amanus 1 — 5: usBinedeHne uUHPOpMALMM M3 TEKCTa, rpadUKOB M AUArpaMM, pacro3HaBaHHE
00BEKTOB, MPUMEHEHUE MMEIOUIMXCS 3HAHUW B )KM3HEHHBIX CUTYallUsX, HAXOXKIEHHE UINH, YTJIOB,
Iionaiel, BBIYMCIECHUE J0JIeH B MPOLIEHTaX, pacyeT MyTd, npeoOpa3zoBaHHe EAMHHI] W3MEPEHHI,
CTOMMOCTH TOBApOB U yCIYT, ONITUMAIILHBINA BBIOOD.

YTO HY’XHO 3HATh U YyMETh

3HaTh ONpeAeNieHUs] MOHATHH, (OPMYIUPOBKH YTBEPKIACHHA B COOTBETCTBUU C KOJIU(PUKATOPOM
anemeHToB cogepxanus (K3C).

Koxa pa3neaa DJIEMEHTHI COJePKAHMA
1 Yuciia ¥ BIYHCICHUSA
11 Hatypanbhble u nensle ynciaa. [Tpu3Haku JeTMMOCTH LeNbIX Yncell
12 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE
MIEPHOINICCKHE POOH
13 PanmonanbsHele uncia. ApupMeTuueckue onepanuy ¢ paioHaIbHBIMU
YHCIaMU
14 JlelicTBUTENbHBIE YnCia. ApU(PMETHUECKHUE ONIEPALUH C JeHCTBUTEIbHBIMU
YHCIaMU
15 [Tpubnuxénnnie BBIMHCIICHUS, NPABIIA OKPYITIEHHS, IPUKHIIKA U OLeHKa
pe3yabpTaTa BEIYHCICHUN
2 AuredpanyecKmne BbIPAKEeHHS
2.1 BykBeHHbIE BbIpa)kKeHHUsI (BbIPaXKEHUSI C IEPEMEHHBIMU )
3 YpaBHeHHUS H HEPAaBEHCTBA
3.1 Lenbie u npoOHO-palioHaTbHBIE ypaBHEHUS. CHCTEMBI M COBOKYMHOCTH
YpaBHEHUI
3.2 Lenble 1 1poOHO-palMoOHaNbHbIEe HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
HEPaBEHCTB
3.3 Pemrenue TeKCTOBBIX 3a1a4
7 I'eomeTpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOTroyroiabHIUKU
7.4 OKpy’KHOCTb U KpyT
7.5 KoopanHatsl 1 BEKTOPBI
7.6 M3mepeHune reoMeTpudecKix BEIMYHH
8 BeposiTHOCTH ¥ CTATHCTHKA
8.1. OnwucarenpHas CTAaTUCTUKA
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YMeTb pemnaTh 3aa4i B COOTBETCTBHH ¢ Koaudukaropom tpedoBanwmii (KT).

Koxa npoBepsiemoro
TpeOOBaHNS

IIpoBepsiemble TPeGOBaHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl

YMeHue onepupoBaTh NOHATUSIMHU:  OINpENENCHHE, akKchuoma, Teopema,
JI0KA3aTeJIbCTBO; YMEHUE PACIIO3HABATh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAHMS,
MPUBOJIUTH MIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUSI U OTPUIIAHUS
BBICKA3bIBAaHU M

YMeHue ornepupoBaTh MOHATUSMH: HATypaJIbHOE YHCIIO, IPOCTOE U COCTABHOE
YHCIIO, JCIMMOCTh HATypaJbHBIX YUCEN, NMPU3HAKU ACIUMOCTH, IEJI0€ YHCIIO,
MOJYJIb YMCJIa, OOBIKHOBEHHAs IPOOb U JecATHYHAs IpoOb, CTAHIAPTHBIA BUJT
YHClia, pPAlMOHAIBHOE YHCIO, HPPALUOHAIBLHOE YHCIO, apuPMETHUYSCKUN
KBaJPaTHBI KOPEHb;, YMECHHE BBIMIOJHATH JCUCTBHUS C YUCIAaMH, CPAaBHUBATh U
YOOPSAIOYMBATh YHUCIA, MPEJACTaBIATh YHUCIA HA KOOPAWMHATHOM MPAMOH,
OKPYTJISATH YKCIIA; YMEHUE JeNaTh MPUKUJIKY U OIIEHKY pe3ysIbTaTa BhIUMCICHHM

YMeHue pemath 3aayd pa3HbIX TUIIOB (B TOM YMCJE HAa MPOLEHTHI, AOJIH U
4acTH, JBWXEHHE, PaboTy, LIEHy TOBapOB M CTOMMOCTb IOKYHNOK M YCIYT,
HAJIOTH, 337a4¥ U3 00JacCTH yIpaBICHUs JIMYHBIMA M CEMEHHBIMU (PUHAHCAMH);
YMEHUE COCTaBJIATh BBIPDAKCHUSA, YPAaBHEHUS, HEPABCHCTBA M CUCTEMBI
II0 YCJIOBHIO 3aJa4yd, MCCIEAOBATh IIOJIy4YCHHOE pEIICHHME M OLEHUBATh
IPaBJOI0100HOCTh OJTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh IMOHATUSAMHU: (QUIypa, TOYKAa, OTPE30K, HpsAMas, Jyd,
JoMaHas, yroj, MHOTOYIOJIbHUK, TpPEyrojbHHK, paBHOOEIPEHHBIH U
PAaBHOCTOPOHHUI TPEYrOJBHUKH, IPSIMOYIOJIbHBIM TPEYrOJIbHUK, MEINaHa,
OuccekTpuca M BBICOTAa TPEYrojbHHMKA, YETBIPEXYTOJbHUK, MapajuielorpamM,
poMO, MpsSMOYTOJIbHUK, KBaJpaT, Tpamelus; OKpy>KHOCTb, KpYyT, KacaTeJbHas;
3HAaKOMCTBO C IPOCTPAHCTBEHHBIMH (DUT'YpaMH; YMEHUE pellaTh 3a/la4i, B TOM
YUCJIe U3 NOBCEAHEBHOM JKM3HM, HAa HAXOXKJICHHE I€OMETPUYECKHMX BEJINYUH
C IPUMEHEHUEM H3YYEHHBIX CBOMCTB (hUryp u GakToB
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YMeHue  onepupoBaTh  MOHATUSMHU:  PaBEHCTBO  (UTYp,  PaBEHCTBO
TPEYrOJIbHUKOB; MapaJUIeIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX, YTroJl
MEXIy NpPSAMbIMH, MEPHEHAUKYISAp, HAKIOHHAs, MPOEeKIus, rnojxobdue ¢uryp,
10/100HbBIE TPEYTOJIbHUKHN, CHMMETPHSI OTHOCUTENLHO TOYKU U MPSIMOM; yMEHUE
pacrio3HaBaTh PaBEHCTBO, CUMMETPUIO U Mojo0ue (uryp, mapanienbHOCTh U
NEePIEeHIUKYISIPHOCTD MPSIMBIX B OKPY’KaIOLIEM MHUPE
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YMeHue onepupoBaTh MOHATHUSAMU: JUIMHA, PACCTOSHUE, Yroi (BEJIMYUHA YIJia,
CHHYC U KOCHHYC yTJja TPeyrojbHHUKa), TUIONIadb; YMEHHE OIEHUBATh Pa3Mephl
MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE MPUMEHSTHh (HOPMYIIbI
nepuMeTpa U TUIOMIAd MHOTOYTOJIbBHUKOB, JUIMHBI OKPY)KHOCTH W TUIOMIATH
Kpyra, o0bemMa TMpsSMOYTOJbHOTO TMapalljieNienumneaa; YMEHHE MPUMEHSTh
MIPU3HAKK PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB TPEYTrOJbHHKA,
teopemy Ilucdaropa, TPUTOHOMETPUUYECKUE COOTHOIICHUS ISl BBIUYMCICHUS
JUTMH, PACCTOSIHUI, TUIOIIAIEH
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YMenue n3o0paxars miockue GUrypsl 1 X KOMOMHAIMH, TPOCTPAHCTBEHHBIE
GuUrypel OT pyKH, C TIOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB M AJIEKTPOHHBIX
CPEACTB 10 TEKCTOBOMY MJIM CUMBOJIBHOMY OIMCAHUIO
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VYMeHne onepupoBaTh NOHATHUSAMH: NPSIMOYIOJIbHAs CHCTEMa KOOPJWHAT;
KOOPJMHATBl TOYKH, BEKTOP, CYMMa BEKTOpPOB, IIPOM3BEIECHHUE BEKTOpa
Ha YUCJI0, CKATSIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHUE UCIOJIb30BaTh BEKTOPHI
Y KOOPJUHATHI JUIs NPEACTABICHUS JAHHBIX U PEIICHMS 3a7a4, B TOM YUCIE U3
JPYTUX y4EOHBIX MTPEIMETOB U pEaIbHOM JKU3HU
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VYMeHue onepupoBaTh IMOHSTUSAMHU: CTOJOMKOBBIE M KpPYroBbl€ JIUarpamMbl,
Ta0JIMIBI, cpenHee apudMeThdecKkoe, MeAuaHa, HauOoblIee W HaWMEHBIICe
3HA4YEHUs, pa3Max YUCIOBOro Habopa; yMEHHUE U3BJIEKAaTh, HHTEPIIPETUPOBATh U
14 npeoOpa3oBbIBaTh ~ MHPOPMALMIO,  MPEACTABIEHHYIO B  Tabmumax H
Ha JMarpamMmax, OTPaKalollyl0 CBOMCTBa M XapaKTEPUCTUKU peabHBIX
IpPOIECCOB M SIBIICHUH; YMEHHME paclo3HaBaTb W3MEHYMBBIC BEIUYHUHBI
B OKpY’KarollleM MHpe

YMeHue BBHIOMpaATh NOAXOAALIMA M3YyYCHHBIM METOJA JJIs pelIeHUs 3ajaaud,
IIPUBOJUTH NIPUMEPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEN B NPUPOLIC U JKU3HH,
pacro3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHMKU B HCKYCCTBE, OIMCBIBATh
OTIENbHBIE BBIJAIOIIUECS PE3yNbTaTbl, IIOJY4YEHHBIE B XOIE PAa3BUTHUSA
MaTE€MAaTHUKHU KaK HAyKHU, IPUBOJAUTH IPUMEPBI MATEMATHUECKUX OTKPBITUN U UX
aBTOPOB B OTEYECTBEHHON U BCEMUPHOM HCTOPUHU
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I'ae B3aTh HHPOPMALUIO II0 TEME
> YueOHUKH

CootBeTcTBYyIOIIHE naparpadel, OTHOCSIIIHECS K paccMaTpuBaeMoit TeMe
«I[IpakTUKO-OpUEHTUPOBAHHBIC 3aaUN».

e Bunenkun H.A., XoxoB B.U., YecnmokoB A.C, u gap. Maremaruka. 5 kimacc. AO
«3narennbctBO «lIpocBemenner. I'nasa 1, § 2, nm. &, 10.

e Bunenkun H.A., Xoxos B.M., YecnokoB A.C, u nap. Marematuka. 6 kimacc. AO
«M3narenscTBO «IIpocBemenne». ['masa 2, § 8, m. 42, § 9, m. 46.

e MakapeiueB HO.H., Munmrok H.I'., HemkoB K.M. u ap. /Tlon pen. TenskoBckoro C.A.
Anrebpa. 7 kiacc. AO «M3natenberBo «IIpocBemenuey. I'masa 1, § 1, mm. 1, 2, § 3, . 6-8.

e MakapeiueB HO.H., Munmrok H.I'., HemkoB K.M. u ap. /Tlon pen. Tenskosckoro C.A.
Anrebpa 8§ kiacc. AO «M3natensctBo «IIpocsemenuey. ['nasa 3, § 8, m. 23.

e MakapsrueB FO.H., Munatok H.I'., Hemko K.W. u np. Anre6pa. 7 knacc. AO «M3naTenscTBO
«IIpocemenuey». I'nasa 1, § 2, nm. 3, 5; rmasa 4, § §, m. 19.

e MakapsrueB FO.H., Munatok H.I'., HemxoB K.W. u ap. Anre6pa 8 xmacc. AO «13aatenbeTBo
«IIpoceemienue». I'nasa 4, § 9, n. 30.

e AranacsaH JI.C., byryzoB B.®., Kagomumes C.b. u np. T'eomerpus. 7-9 kiaccsl.
AO «M3narensctBo «IIpocBemenue». ['masa 1, m. 1.11.

> Ypoku «Poccuiickoii 3JIeKTPOHHOH HIKOJIbD»
Anrebpa. 7 knacc. Ypoku 14-29, 34-43, 46-48. https://resh.edu.ru/subject/16/7/
Anre6pa. 8 knacc. Ypoku 2-4, 7-15, 21-25, 27, 28, 30, 31, 41, 42, 45, 46.
https://resh.edu.ru/subject/16/8/
Anrebpa. 9 knmacc. Ypoku 7-10, 21-25, 13, 16-20, 32—38. https://resh.edu.ru/subject/16/9/

» OoOpa3oBarenbHas miargopma «I'unepmaruka
VYpoxk 1. https://7.math.ru/lesson/56/21/489?content=theory&level=second&style=C
VYpoxk 2. https://7.math.ru/lesson/56/21/490?content=theory&level=second&style=C
VYpoxk 3. https://7.math.ru/lesson/56/21/491?content=theory&level=second&style=C
VYpoxk 4. https://7.math.ru/lesson/56/21/492?content=theory&level=second&style=C
VYpoxk 5. https://7.math.ru/lesson/56/21/493?content=theory&level=second&style=C
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Kakue 3aganus OTKPBITOIO 0aHKa BbINOJIHUTD AJA TPEHHUPOBKH

CaiiT oTKpBITOr0 OaHKa:
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DCO0

3ananus Homepa rpynn 3ajanuii 13 OTKPbITOr0 0aHKA
8C173F, 79233F, CF1833, 4FD630, EAE764, 77CC6F, 583B68, 3F10C2, 856918,
1-5 272C13, 8889B9, BOATF7, B64540, FA978F, 79233F, ADSFEE, 3482E5
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