Hasuzamop camocmosmenvrotl noocomosxu k OI'2-2024 MATEMATHKA

ITPAKTHUKO-OPUEHTUPOBAHHBIE 3A/IAYHA

B sk3amenanmonHoit padote 3a kypc 9 kiacca OOJNBIIMHCTBO 33aJJaHUI OLICHUBAET KOHKPETHBIE
YMEHHSI, HO BKJIIOYAIOT 3aJaHus, pa3paOOTaHHBIC Ha MaTepUae Pa3IMYHBIX TEM Kypca MaTeMaTUKU
OCHOBHO IITKOJIBI.
3amanus, Oasupyromuecs Ha cojepkaHuu pasfena «l[IpakTHKO-OpMEHTUPOBAHHBIC — 3a7aun»
BCTPEUAIOTCA B CIEIYIOIINX JTHHUSIX:

3amanus 1 — 5: usBnedeHne uHPOpMALMM M3 TEKCTa, IpadUKOB M AMArpaMM, pacro3HaBaHHE
00BEKTOB, MPUMEHEHUE MMEIOUIMXCS 3HAHUN B JKU3HEHHBIX CUTYaIlUsAX, HAXOXKJICHHE JIMH, YIJIOB,
ionaiel, BBIYMCIECHUE JOJIeH B MPOLIEHTaX, pacyeT MyTd, npeoOpa3zoBaHHe EAMHHI] W3MEPEHHI,
CTOMMOCTH TOBapOB U YCIIyT, ONTUMAJIbHBIN BBIOOP.

9To HY?KHO 3HATb U YMETb

3HAaTh ONpENEICHHS TMOHATHH, (OPMYIUPOBKH YTBEPKICHHH B COOTBETCTBHHM KOJU(DUKATOPOM
anemeHToB cogepxanus (KOC).

Koxa pa3neaa DJIeMeHTHI COJIeP:KAHMS
1 Yuciia 1 BIYHCICHUSA
11 Harypanbsble u nensie yncina. [Ipu3Haky JeIMMOCTH LEIbIX YUCEI
12 OOBIKHOBEHHBIC U JIECITUYHBIE TPOOH, TIPOLIEHTHI, OECKOHEYHBIE
nepuoinYeckue Apoou
13 ParmmonanbHeie uncia. ApupMeTHuecKue onepayy ¢ paioHaIbHBIMA
qHCIaMU
14 JleiicTBuTENbHBIC YKCa. ApU(YMETHICCKUE ONIEPAIMH C JICUCTBUTEITHHBIMU
qHCcIaMu
15 [Tpubnmxeénnbie BBIMHCIICHNS, NPABIIIA OKPYIJIEHHS, IPUKHIIKA U OLleHKa
pe3yJipTaTa BRIYUCICHUN
2 AJaredpanyeckue BbIpaKeHHs
2.1 BykBeHHbIE BbIpaXKEHMSI (BBIPAYKEHUSI C IEPEMEHHBIMHU)
3 YpaBHeHHs H HEPaBEHCTBA
3.1 Lensle 1 npoOHO-panioHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUH
3.2 Lensle u npoOHO-panioHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Permrenne TekCTOBBIX 3a4a4
7 I'eomerpus
7.1 ['eomeTpuueckue GuUrypsl U UX CBOCTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KPYI'
7.5 KoopauHaTsl 1 BEKTOPBI
7.6 W3mepeHune reoMeTpuieckiux BeITU4YUH
8 BeposiTHOCTH M CTATHCTHKA
8.1. OnwucarenpHasi CTATUCTUKA
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YMeTh pemath 3aa4i B COOTBETCTBHH ¢ KoaudukaropoM tpedoBanwmii (KT).

Kox npoBepsiemoro
TpeOOBaHNS

IIpoBepsiemble TPeGOBaHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl

YMeHue onepupoBaTh MOHATUSIMHU:  OINpENENCHHE, akKchuoma, Teopema,
JI0KA3aTeJIbCTBO; YMEHUE PACIIO3HABATh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
MIPUBOJIUTH MIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBHICKA3bIBAaHUSI U OTPUILIAHUS
BBICKA3bIBAaHU N

YMeHue ornepupoBaTh MOHATUSMU: HATypaJIbHOE YHCIIO, IPOCTOE U COCTAaBHOE
YHCIIO, JAETMMOCTh HATypaJbHBIX YUCEN, MPU3HAKU ACIHUMOCTH, IEJI0€ YHCIIO,
MOJYJIb YHMCIIa, OOBIKHOBEHHAs JIPpOoOb U JIeCATHYHAs IPpoOb, CTAHIAPTHBIA BUJT
YHclia, PAlMOHAIBHOE YHCIO, HPPALMOHAIBLHOE YHCIO, apuPMETHUSCKUN
KBaJIPAaTHBI KOPEHb; YMEHUE BBIMOJIHATH JACUCTBUS C YUCIAMHU, CPAaBHUBATh U
YIOPSAIOYMBATh YHUCIA, TMPEJACTaBIATh YHCIA HA KOOPAMHATHOW MPAMOH,
OKPYTJISATh YHCIIA; YMEHUE JIeTIaTh MPUKUJIKY M OIIEHKY pe3yJIbTaTa BEIUMCICHHH

YMeHue pemath 3aaud pa3HbIX TUIIOB (B TOM YMCJIE HAa IPOLEHTHI, AOJIH U
4acTH, JBWXKEHHE, PaboTy, LIeHy TOBapOB M CTOMMOCTb MOKYIOK M YCIYT,
HAJIOTH, 3371a4¥ U3 00JaCTH yIpaBIEHUsS JIMYHBIMA M CEMEHHBIMU (PUHAHCAMH);
YMEHUE COCTaBJIATh BBIPAKCHUS, YPAaBHCHUSA, HEPABCHCTBA M CUCTEMBI
[0 YCJIOBHIO 3aJa4yd, MCCIEAOBATh IIOJIy4YCHHOE pELIICHHME M OLEHUBATh
IPaBJOI0100HOCTh MOJTYYEHHBIX PE3yJIbTaTOB

YMeHue omnepupoBaTh MOHATUAMU: (QUrypa, TOUYKA, OTPE30K, MpsMas, Jyd,
JoMaHas, yroj, MHOTOYI'OJIbHUK, TpPEyrojibHUK, paBHOOEIPEHHBIH U
PaBHOCTOPOHHHMM TPEYTOJIBHUKH, IPSIMOYIOJBHBIM TPEYrOJbHUK, MEIHAHA,
OMcceKTpuca M BBICOTA TPEYroJbHHKA, YETHIPEXYTOJbHUK, Mapajulelorpamm,
poMO, MpSMOYroJbHUK, KBaapaT, Tpameuus; OKpyKHOCTb, KpYyT, KacaTellbHas;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMHU (PUTypaMu; YMEHHE pellaTh 33Ja4H, B TOM
YUCJI€ U3 TNOBCEAHEBHOM JKM3HU, HA HAXOXKJICHHE I'€OMETPUYECKHX BEIUYUH
C IPUMEHEHUEM H3YYEHHBIX CBOMCTB (pUryp u GakToB
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YMeHue — omepupoBaTh  MOHATHUSMHU:  PAaBEHCTBO  (uryp, paBeHCTBO
TPEYrOJIbHUKOB; MapajUIeIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX, YTroJl
MEXIy NpSAMBbIMH, MEPHEHAUKYISAp, HAKIOHHAs, MPOEKIus, rnojxobue ¢uryp,
10/100HBIE TPEYTOJIbHUKH, CHMMETPHSI OTHOCUTENBLHO TOUKU U MPSIMON; yMEHUE
pacrio3HaBaTh PaBEHCTBO, CUMMETPUIO U MoJ00He (Uryp, mapaiienbHOCTh U
NEePIEeHIUKYISIPHOCTh NPSIMBIX B OKPY’KaIOILIEM MHUPE
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YMeHue onepupoBarh MOHATUSMU: JUIMHA, PACCTOSHUE, Yroi (BelIMYUHA YIJia,
CHHYC W KOCHHYC yTJjla TPEyrojbHUKA), TUIOIadb; YMEHHE OIEHUBATh Pa3Mephl
MPEIMETOB U OOBEKTOB B OKPY’KAIOIEM MHUPE; YMEHHE MPUMEHSTH (HOPMYIIbI
nepuMeTpa U TUIOMIAd MHOTOYTOJIbHUKOB, JUTMHBI OKPY)KHOCTH W TUTOIIATH
Kpyra, o0beMa MPSMOYTOJBHOTO TMapalljieNienuieaa; YMEHHE MPUMEHSTh
MIPU3HAKU PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJbHHKA,
teopemy Iludaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS ISl BBIUYMCICHUS
JUTMH, PACCTOSIHUM, TUIOIIAIEH

12

YMenue n300paxarh iockue GUrypsl U1 HX KOMOWHAIIMH, TPOCTPAHCTBEHHBIE
GuUrypel OT PyKH, C TIOMOIIBIO YEPTEKHBIX HWHCTPYMEHTOB M DJIEKTPOHHBIX
CPEACTB 10 TEKCTOBOMY MJIM CUMBOJIBHOMY OIIMCAHUIO
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YMeHrne omnepupoBaTh MOHATHSMHU: TPSIMOYTOJIbHAsE CHCTEMa KOOPJWHAT;
KOOpJMHATBHl TOYKH, BEKTOp, CYMMa BEKTOpPOB, IPOU3BEICHHUE BEKTOpa
Ha YHCII0, CKAISIPHOE MPOU3BECHIE BEKTOPOB; YMEHUE UCIIOIb30BaTh BEKTOPHI
Y KOOPJAWHATHI JJIs TPEJCTABIICHUS TaHHBIX M PEIICHUs 3a7a4, B TOM YUCIIE U3
JPYTUX Y4EOHBIX MPEIMETOB U PEaIbHOM JKU3HH
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YMeHue omnepupoBaTh IMOHATUAMHU: CTOJIOMKOBBIE M KPYTrOBBIE JHArpamMMbl,
TaOJIMIBI, cpenHee apudMeTHdeckoe, MeAnaHa, HauOoNblIee W HaWMEHBIICE
3HA4YEHUs, pa3Max YUCIOBOro Habopa; yMeHHEe U3BJIEKAaTh, HHTEPIPETUPOBATh U
14 npeoOpa3oBbIBaTh ~ MHPOPMALMIO, MPEACTABICHHYI0 B  Tabmumax w
Ha JMarpaMmax, OTPaKalollyl0 CBOMCTBa M XapaKTEPUCTUKU peabHBIX
OpPOIIECCOB M SIBIICHUI; YMEHHME pAaclo3HaBaTb W3MEHYMBHIC BEIUYHUHBI
B OKpY’KalollleM MHpe

YMeHue BBHIOMpaTh NOAXOAALIMNA HM3YyYCHHBIM METOJA JJs pelleHus 3aaaud,
IPUBOJIUTH NIPUMEPHI MATEMaTUYECKUX 3aKOHOMEPHOCTEN B NPUPOAC U JKU3HH,
pacro3HaBaTh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, OIMCBHIBATH
OTIENbHBIE BBIJAIOLIUECS PE3YNbTAThl, IIOJYYEHHBIE B XOIE PAa3BUTHUSA
MaTE€MaTHUKHU KAaK HAyKHd, IPUBOAUTH IIPUMEPBI MATEMATHUECKUX OTKPBITUN U UX
aBTOPOB B OT€YECTBEHHON U BCEMUPHOI HCTOpUU
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I'ae B3aTh MHOPMAIMIO IO TEME
> YueOHUKH

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

e Mep3nak A.l'., [Tononckuit B.b., Axup M.C. Martematuka. 5 knacc. OOO U3znatenbckuii
nentp «BEHTAHA-I'PA®y. ['nmaBa 5, § 37.

e Mep3nak A.I., [lonouckuit B.b., Axup M.C. Marematuka. 6 kmacc. OOO M3naTenbckuii
nentp «BEHTAHA-TPA®y. 'naBa 3, § 27.

e Huxkonsckuit C.M., [loranoB M.K., PemernukoB H.H. u ap. Maremaruka. 5 kmacc. AO
«M3natennctBo «IIpocsemenue» ['masa 1, mm. 1.6, 1.13.

e Huxkonsckuit C.M., [lotanoB M.K., PemernukoB H.H. u ap. Maremaruka. 6 kimacc. AO
«M3narensctBO «lIpocBemenuey. ['napa 1, m. 1.7; rmasa 5, m. 5.10.

e Bunenkun H.f., XKXoxos B.U., YecnokoB A.C, llIBapudoypa C.1. Matemaruka. 5 knacc. OO0
«11OII MHEMO3UMHAY. 'masa 1, § 2, oim. 8, 10.

e Bunenkun H.S., XKoxos B.U., YUecnokos A.C, llIBapudoypa C.1. Matematuka. 6 xkinacc. OOO
«OI] MHEMO3MHA». I'nasa 2, § 8, 1. 42, § 9, n. 46.

e Komarun FO.M., Tkauésa M.B., ®énoposa H.E. u ap. Anrebpa. 7 xnacc. AO «M3narenbcTBo
«IIpocBemenuey. I'masa 2, §§ 6, 7.

e Komarun I0.M., Tkauésa M.B., ®énoposa H.E. u ap. Anre6pa. 8 xmacc. AO «M3narenbcTBo
«[IpocBemenuey. ['masa 4, § 31.

e Makapeiue HO.H., Munmoxk H.I'., HemkoB K.M. u ap. /Tlox pen. Tenskorckoro C.A.
Anrebpa. 7 knacc. AO «MznatenbetBo «IIpocBemenuey. I'masa 1, § 1, nm. 1, 2, § 3, . 6-8.

e Makapeiue HO.H., Munmoxk H.I'., HemkoB K.M. u ap. /Tlox pen. TenskoBckoro C.A.
Anrebpa 8 kimace. AO «M3marensctBo «IIpocBemenue». ['masa 3, § 8, m. 23.

e MakapsrueB FO.H., Munmtok H.I'., HemmkoB K.1. u ap. Anre6pa. 7 kimace. AO «M3parenbcTBo
«IIpoceemenuey. I'nasa 1, § 2, nn. 3, 5; rnmasa 4, § §, o. 19.

e MaxkapsiueB FO.H., Munmiok H.I'., HemkoB K.M. u np. Anre6pa 8 kiacc. AO «M3naTenscTBo
«ITpocsemenner. ['nasa 4, § 9, . 30.

e Mep3nak A.l'., [Tononckuit B.b., SAxup M.C. Anrebpa. 7 ximacc. OOO Uznarenbckuii 1IeHTp
«BEHTAHA-TPA®». I'naBa 1, § 3.

e Mepznsak A.I'., [Tononckuit B.b., Sxup M.C. Anre6pa. 8 kiacc. OOO U3znarenbckuii eHTp
«BEHTAHA-TPA®»y. I'nara 3, § 23.

e Mopakosuu A.I'., HukomaeB H.I1. Anrebpa 7 B 2 4. 7 kinacc. OOO «M1OILl MHEMO3UNHA».
I'maBal,§§1,4,5.

e Mopakosuu A.I'., Hukomaes H.II. Anre6pa 8 B 2 4. 8 kmacc. OO0 « 11Ol MHEMO3HNHA».
I'maBa 4, § 28.
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Hukonwsckuit C.M., IloramoB M.K., PemernuxoB H.H. u np. Anre6pa 7 xmacc. AO
«3marennctBO «lIpocBemenner. ['nasa 2, § 4, nm. 4.1, 4.2; rnasa 3, § 9, n. 9.4.

Huxonbckuit C.M., IloramoB M.K., PemernumkoB H.H. m nap. Anre6pa 8 ximacc. AO
«M3natensctBO «IIpocBemienuey. ['nasa 2, § 4, n. 4.7.

Aranacsn JI.C., byryzoB B.®., Kamomues C.b. u ngp. T'eomerpusa. 7-9 xiaccsl.
AO «M3narenbctBO «lIpocBemenne». ['nasa 1, . 1.11; rnas

byry3os B.®., Kagomuer C.b., IIpaconos B.B. /Ilox pen. Cagoanyero B.A. I'eomeTrpus. 7
kiacc. AO «M3narensctBo «lIpocBemienner. ['nasa 1, . 1.11; rnas

byry3o B.®., Kagomuer C.b., IIpaconos B.B. /Ilox pea. Cagoaudero B.A. I'eomeTpus. 8
kiacc. AO «M3natensctBo «IIpocBemenue» ['nasa 1, m. 1.11; rnas

Byry3os B.®., Kamomuer C.b., IIpaconos B.B. /Tlox pen. Cagopamnuero B.A. 'eometpus. 9
kiacc. AO «M3narensctBo «lIpocBemienner. ['nasa 1, . 1.11; rnas

Mepznak A.I'., Ilononckuit B.b., SAxup M.C. /Ilox pen. Ilogonsckoro B.E. I'eomerpus, 7
kiacc. OO0 Uznarenbckuii nentp «BEHTAHA-T'PA®y. 'maBa 2, § 9; rnasa 3, § 20
Mep3msixk A.I'., ITomorckuit B.b., SIxkup M.C. /Tlox pexn. Ilogonsckoro B.E. T'eomerpus. 8
kiacc. OO0 Uzparenbckuii nentp «BEHTAHA-I'PA®». ['maBa 2, § 9; rmasa 3, § 20
Mepznak A.I'., Ilononckuit B.b., SAxup M.C. /Ilox pen. Ilogonsckoro B.E. T'eomerpus. 9
kiacc. OO0 Uznarenbckuii nentp «BEHTAHA-T'PA®y. 'maBa 2, § 9; rnasa 3, § 20
Mep3msik A.I'., TlomskoB B.M. /Ilog pen. Ilomomeckoro B.E. T'eomerpus, 7 xiacc.
00O Mzparenbckuii nentp «BEHTAHA-I'PA®». I'nasa 2, § 9; rmara 3, § 20

Mepznsak A.I'., TlonskoB B.M. /Ilog pen. Ilomoasckoro B.E. I'eomerpus, 8 kmacc.
00O Mzparenbckuii nentp «BEHTAHA-I'PA®y. I'nasa 2, § 9; rmara 3, § 20

Mep3nsak A.I'., TlonskoB B.M. /Ilog pen. Ilomonsckoro B.E. I'eomerpus, 9 kmacc.
00O Uznarensckmii nentp «BEHTAHA-TPA®». ['maBa 2, § 9; rnara 3, § 20

CmupnoBa .M., CmupnoB B.A. I'eomerpus. 7-9 kiaccel. OOO «11OL MHEMO3NHA».
I'masa 1, § 2.

» Ypoku «Poccuiickoii 371eKTPOHHON HIKOJIbD»
Anrebpa. 7 knacc. Ypoku 14-29, 34-43, 46-48. https://resh.edu.ru/subject/16/7/
Anrebpa. 8 kiacc. Ypoku 2-4, 7-15, 21-25, 27, 28, 30, 31, 41, 42, 45, 46.
https://resh.edu.ru/subject/16/8/
Anrebpa. 9 kimacc. Ypoku 7-10, 21-25, 13, 16-20, 32—-38. https://resh.edu.ru/subject/16/9/

» Oobpa3oBaresabHast iargpopma «I'mnepmaruka»
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

Kakue 3alaHUA OTKPbITOI'O 0aHKa BBINOJIHUTh AJA TPEHHUPOBKH

CaiiT oTKpbITOrO 6aHKa:
https://oge.fipi.ru/bank/index.php?proj=DEQE276E497AB3784C3FC4CC20248DC0O

3aganus Homepa rpynn 3aganuii u3 OTKpBITOr0 6aHKa
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F4978F, 8C173F, 79233F, CF1833, 4FD630, EAE764, 77CC6F, 583B68, 3F10C2,
856918, 272C13, 8889B9, BOAT7F7, B64540
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