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1. IMosicHUTEIBLHAA 3aIIUCKA

JlaHHBIN KypC 10 MOJITOTOBKE K OCHOBHOMY TOCYJIapCTBEHHOMY SK3aMEHY I10
MaTeMaThKe MpeJHa3HaYeH i oOydaroumxcs 9-X KIaccOoB M HampaBleH Ha
noBbIieHue A((PEKTUBHOCTH TMOATOTOBKM IO MareéMaThKe 3a Kypc OCHOBHOM
IIKOJIBI, MpEeayCMaTpUBaeT UX MOATOTOBKY K JaJbHEHIIIEMYy OOy4YEHHUIO B CpeaHein
LIKOJIE.

Hannbii  kypc «lIlogrotoBka k OI'D 1o wmareMaruke» IMO3BOJIUT
CUCTEMATH3UPOBATh U YIIyOUTh 3HAHMS OOYYArOIIMXCS MO Pa3Iu4HbIM pasfesnam
Kypca MaTeMaTUKd OCHOBHOHM IIKONbI (apupMeTuke, anredpe, CTATUCTHKE H
TEOPUU BEPOSITHOCTEW, reOMETpUM). B JaHHOM Kypce TakXe paccMaTpUBaIOTCS
HECTaHJIAPTHBIC 3a/IaHMsI, BRIXOSIINE 32 PAMKHU IIKOJIBHOU MPOrpaMMbl (rpaduku
C MOJYJEM, pEUICHWE HECTAaHJAPTHBIX YpPABHEHUU U HEPABEHCTB U JAp.). 3HAHUE
ATOT0 Marepuajia U YMEHHE €ro MNPUMEHSATh B NPAKTUUYECKOW MEsITEIbHOCTU
MO3BOJIUT IIKOJIbHUKAM MOATOTOBUTHLCSA K YCIEIIHOM cl1aye IK3aMeHa.

BospacTthas kareropusi ooyvatomuxcsi: 14-16 net (9 knacc). Konuuectso
YyesjoBeK B rpynme: 10 8 uenoBek. DopMbl peanuzanui TporpaMMbl U PEXUM
3aHSATUN: 3aHATUA pPeaIu3yloTcss B OuyHOM  (opme (BO3MOXKHO NPUMEHEHUE
JUCTAHIIMOHHBIX TEXHOJOTUM U  AJIEKTPOHHOTO OOY4YeHHs), MOCPEICTBOM
IPYNIOBBIX U UHAUBUAYAIBHBIX BUIOB Pa0OTHI, COCTAB IPYIIIbI MOCTOSHHBIM.

Lenv u 3a0auu npozpammoi:

° [ToaroroBka obyuatoierocst k ycnemHoit crnade OI'D no maremaruke
4yepe3 MOBTOPEHHE, CUCTEMATU3aLMIO U YITyOlieHne 3HaHUM.

° @opMUPOBAHHE HABBIKOB PEUICHUS 3a/]a4y OINPEACNICHHOI0 THUIa M
BHIOOpa  ONTUMAJBHOTO  CIOCO0Aa  pemieHus  3aJaHus  HE3aBUCUMO  OT
(bOpPMYITHPOBKHU.

° dopMHUpOBaHUS YMEHUS MAKCUMaJIbHO 3(PQPEKTUBHO PpaCHpeessTh
BpEMsI, OTBEJICHHOE Ha BBINOJIHEHHUE 3aJaHUM.

° WNHuTrennexTyaabHOE pa3BUTHE 00ydarOmMXCs, POPMUPOBAHHUE KAYECTB
MBIIIJIEHUS, XapAKTEPHBIX ISl MATEMAaTUYECKOM JIEATETbHOCTH.

° Pacivpute 3HaHMS W yMEHHUA B PEIICHUU Pa3IUYHBIX

MaTeMaTHYecKUX 3aJad, MOAPOOHO pPAcCMOTPEB BO3MOXKHBIE WM OoJjee
palMOHAIIBHBIE METO/BI UX PEILICHUS. .

° ®opmupoBaTh 00IIME YMEHUS M HaBBIKM MO PEIICHUIO 3a]1a4:
aHaJIN3 COAEpXkKaHMs, IMOUCK CIOCOo0a pEIICHHs, COCTABICHUE U OCYIIECTBICHHE
IUTaHA, POBEPKA U AHAJIN3 PEILIECHUS.

° [ToBbimiate HMHPOPMAIMOHHYI0 ¥ KOMMYHUKATUBHYIO
KOMITIETEHTHOCTh 00y4JarOIInXCsl.

° [Tomouyb 0Oy4aronMMCsi OLIEHUTh CBOM MOTEHIMAN C TOUYKH 3PECHHUS
00pa3oBaTebHON EPCIIEKTUBBI.

° OO6yueHnue 3anonHeHuto Omankor OI'D.

IInanupyemoie pesynomameotl:
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- MOBBIIIEHUE YPOBHA MATEMaTUYECKUX 3HAHUN IIKOJIBHUKOB JJIA
noAroToBKH K caade OI'D u mpogomkennio o0pa3oBaHus;

- BIAQJEHHE TEPMUHOM; BIIAJICHUE PA3JIUYHBIMU SKBHUBAJICHTHBIMU
npeACTaBICHUAMH (HampuMep, Yucia); paclio3HaBaHuE (Ha OCHOBE OIpEACIICHUH,
U3BECTHBIX CBOMCTB, C(OPMHUPOBAHHBIX TMPEICTABICHUI); HCIOJIL30BAHUE
Pa3JIMYHBIX MATEeMaTUYECKUX S3BIKOB (CUMBOJIUYECKOTO, rpaduuecKoro), nepexon
OT OJIHOTO SI3bIKA K APYTOMY; HHTEpIpETaIls;

- HCTojb30BaHuE (OPMYJIbl Kak aJrOpUTMA BBIUYMCICHUM; MPUMEHEHHUE
OCHOBHBIX TMpaBWJI JACHCTBUH € YMCIaMU, alreOpandecKUMH BBIPAKEHUSMH,
pelIeHnEe OCHOBHBIX TUIIOB YPAaBHEHUI, HEPABEHCTB, CUCTEM, 33/1a4;

- 3aJlaHusl, IPU PEUICHUU KOTOPBIX TpeOyeTcs MPUMEHEHHE (aKTyaau3alus)
CUCTEMBbI 3HAaHUW; TMPeoOpa3oBaHHE CBS3EM MEXIy W3BECTHBIMU (haKTaMH;
BKJIFOUEHUE M3BECTHBIX MOHSATUHN, MPUEMOB M CIIOCOOOB PEIICHUS B HOBBIE CBS3H U
OTHOILIEHMS, YMEHUE pacHo3HaTh CTAaHAAPTHYIO 3aJadyy B HU3MEHEHHOM
bopMyITUpOBKE;

- IPUMEHEHHE 3HAHWI B KU3HEHHBIX, PEaJbHBIX CUTYAlUSX: pPEUICHUE
3aanuii, (OpMyIUPOBKA KOTOPBHIX «OO0JIEY€Ha» B MPAKTUYECKYIO CHUTYallHIo,
3HAKOMYIO YUYalUMCsl U OJTU3KYI0 UX )KU3HEHHOMY OIIBITY;

- MIOHMMAaHUE 3HAYCHUS] KOMMYHHUKAIIUHA B MEXIUNYHOCTHOM OOIIECHUH;

- YMEHHUE B3aUMOJICHCTBOBATh B XOJE BBITIOJIHEHUSI TPYNIIOBOM pabOTHI,
BECTH JIMAJIOT, Y4aCTBOBaTh B JIUCKYCCUH, apIYMEHTHUPOBATh COOCTBEHHYIO TOYKY
3pEHUSL.

2. Y4yeOHO-TeMaTHYeCKHUIl MJIAH.

OO0masi Tpy10eMKOCTh: 72 akaJieMUuecKux 4acoB (36 yueOHBIX 3aHATHIA)
Ba3zoBblii pazaesa nporpammbl: 50 akageMU4ecKkux 4acoB (25 y4eOHbIX 3aHSATHH)
BapuatuBHblii pa3nen mporpammbl: 22 akagemuueckux 4dacoB (11 yueOHBIX
3aHSATUN)
PesxxuMm 1npoBeeHUs 3aHATHH: 3aHATHS HOCST MPAKTUKOOPUECHTUPOBAHHBIN
XapakTep U OpoBOAATCS 1 pa3 B HEIEIIO Mo 2 aKaJIeMUYECKUX Yaca.

bazos
. |Bapuar
b1 . |Kon
VIBHBIN Homep
No pasne KOHTPOJIUPYEMOTO
HanmeHnoBaHMe TeMbl 3aHATHS paznen BajlaHus B
I1/T1 Ui hiiemMeHTa (110
oorpPOTPa KM
porpl Ko uKaTopy)
aMMBI
PA3JIEJI 1. YNCJIA 1 BBIUNCJIEHUA (b-4, B-1)
1 |HarypanabHble unciia + 1.1 1,7
2 |[pobu + 1.2

UM Oepsabun A.E. LleHTtp "Noroc"

O6pasoBaTtenbHas nporpaMmmMa «lloaroToBka kK UTOrOBOM aTTecTaumMm no MmatemaTtuke», 9 knacc



«DYHKIIUN

3 PaIUlI/IOHaJ'IBHI)Ie u n 13:1.4 4
JICHCTBUTEIIHLHBIC YHCTIA
4 [A3mepenus, npuOIMKEeHHUS, n 15 2,7
OLICHKH )
5 [|Pemenue 3amad mo reme «Hucna L 12:13: 1.4 1,4
Y BEIYHCJICHUS
PA3JIEJI 2. AJITEBPANMYECKIUE BBIPAXKEHU S (B-2, B-1)
6 |byKBEHHBIE BBIpaKEHUSI. n h.1:2.2:2.3 13
MHOTO0YJICHBI
7 |Anre6panueckas ApoOb + 2.4.1;2.4.2 12
8 [PaunoHaNbHBIEC BBIPAXKEHUS U + p43:25.1 21
UX IIpeoOpa3oBaHus
9 [Pemenue 3a7a4 1o TeMe 2.1.3;2.2.1;2.3.5; (12,21
+
«AJrebpanyecKre BIPAKEHUS 2.5.1
PA3JIEJI 3. YPABHEHUWA 1 HEPABEHCTBA (b-3, B-3)
10 Voa n 3.1.1;3.1.2;3.1.3; |6
PaBHEHMS U UX CUCTEMBbI 3.1.4:3.1.7:3.1.8
11 YpaBHeIiI/ISI BBICIIMX CTEIICHEM. 3.1.5:3.1.6: 3.1.9: 21
HenuneiHble CUCTEMBI + 3110
ypaBHEHUI o
12 [HepaBeHCTBA U UX CHCTEMBI + 3.2 3, 14
13 [TexcToBwIC 3a1a4m + 3.3 7, 22
14 [Pemenue 3agad 1o TeMe o B1:32:33 3,6, 14, 21
«YpaBHECHUS 1 HEPABCHCTBA
1,2,3,4,6,
15 KonTponbhas padora 3a n 1:2:3 7, 11,12,
nonyronue B popmare EI'D > 13, 14, 21,
22,23
PA3JIEJI 7. YACJIOBBIE ITOCJIEJJOBATEJIHOCTHU (b-2)
16 |Apudmerndeckas Oporpeccus + 4.1;4.2 11
17 ['eoMmeTpuyeckas Oporpeccus + 4.1;4.2 11
KonTponbHas pabora 1o reMam 1;2;3;4
18 Ne 1 +
PA3/IEJT 4. ©DYHKIINU (b-3, B-2)
YHIHIC. RBalp 5.1.4;5.1.5;5.1.7
byHKIUS
5.1.6; 5.1.8;5.1.9; (10,23
20 [YmcroBble PyHKITUN + 5.1.10: 5.1.11
71 Pemrenue 3amay no teme vk 5, 23
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PA3JIEJI 5. KOOPIMHATDBI HA TINIOCKOCTH (b-1)

KoopannarHas npsimasi. 3,10, 23
22 |[dexapToBbl KOOPAWHATHI HA + 6.1; 6.2
IJIOCKOCTH
PA3/IEJI 6. TEOMETPU (B-8, B-2)
['eomeTpudeckue GUrypsl U ux 16, 15
23 [cBoiicTBa. 3MepeHue + 7.1
F€OMETPUUECKUX BEJIUUNH
24 TpeyronbHuk. PaBeHcTBO 4 7.2.1;7.2.2;7.2.4; |16
TPEYTOJbHUKOB 7.2.5;7.2.6
. 7.2.3;7.2.7,7.2.10; |16, 19, 24
25 |[IpsAMOYTOJIbHBIN TPEYTOJIBHUK + 7511
26 |[lomobue TpeyroJbHUKOB + 7.2.8;7.2.9 15
27 |MHOroyrojibHHUKH + 7.3 16, 24
28 |OKpyKHOCTB U KPYT + 7.4 17,24
2 I];IeSNII/Ie‘fI:}}IIHI?[FeOMeTpI/I‘-ICCKI/IX N 7.5.1:7.5.2: 7.5.3: 18, 19, 24
ST, SUTOTAb 7.5.4,7.5.5;7.5.6
YETHIPEXYTOJbHUKOB
30 [Lnomaap TpeyrojbHUKA, n 7.57:7.5.8:7.5.9 18,19, 24
oKpykHOCTH. DopMysbl 00beMa
31 Pemenue 3amad mo reme n 7.5.4;7.5.5;7.5.6; |18,19,20
«[Imomanby» 7.5.7:7.5.8
32 |BexTophl HA MJIOCKOCTH + [7.6 25, 26
33 ﬁgngonBHaﬂ pabora 1o remam n 5: 6: 7
PA3JIEJL 8. CTATUCTHKA 1 TEOPUSI BEPOSITHOCTEM (B-1, B-2)
34 OmnucarenbHas CTaTUCTHUKA. n $.1:8.2:8.3 2,8,9
BepositHocth. KomOnHaTopuka
Wrtorosast KOHTpoOIbHAs paboTa + A e o |1-26
35-36B dopmare EID L 1;2;3;4;5;6,7;8
HUTOI'Q| 25 11

3. Conep:kaHue nporpamMmmbl

1. YUuncia v BbIYMCJICHHUSA.

Harypanpubie yncia. Pumckas Hymepanusa. ApudMeTudeckue 1eCcTBUS Hal
HaTypalbHbIMH uKciamMu. CTeneHb ¢ HaTrypajibHBIM IOKa3areiaeM. JlennumocTh
HaTypaidbHbIX 4yncen. [IpocTeie W COCTaBHBIE YMCIA, PA3JI0KEHUE HATYyPaIbHOIO
Yyyclia Ha NOpoCThle MHOXWTENW. lIpusnHakm nenumoctn Ha 2, 3, 5, 9, 10.
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HaunbGonpmuii oOmuii nenuTens W HawMeHbIee olmiee kparHoe. Jlenenuwe c
OCTaTKOM.

Hpo6u. OObIkHOBEHHass APoOb, OCHOBHOE CBOWCTBO JpoOu. CpaBHEHHE
npobeii. ApudmeTndeckue AEHCTBHS ¢ OOBIKHOBEHHBIMH JIpo0smu. HaxoxaeHue
4acTH OT LEJIOr0 M LEeJIoro mno ero 4vactu. /[lecsatuuHas apoOb, CpaBHEHHE
NECATUYHBIX ApoOeil. ApupmMernyeckue ACUCTBUSA C JECATHYHBIMU JPOOSIMHU.
[IpencraBienne AecATUYHOM JpoOM B BHJE OOBIKHOBEHHOH JpoOu W
OOBIKHOBEHHOH B BUJE JIECATUYHOM.

Panmmonaneubie ymucna. Ilensie ymcia. Moaynas (aOconroTHas BEJWYHHA)
yuciaa. CpaBHeHUE pallMOHAJIBHBIX YHcel. Apudmeruueckue JIeWUcTBUS C
panuoHanbHbIMU yuciaamMu. CTeneHb C 1edbIM  TOKaszareneM. YuciaoBbie
BBIPAKEHUSA, TMOPSIAOK JEUCTBUH B HHX, HCIOJIb30BaHUE CKOOOK. 3aKOHBI
apu(METHICCKUX JICUCTBUH.

JevicteutenpHble uncna. KBaaparHelii kopeHb U3 yuciia. KopeHb Tperben
creneHu. Haxoxnenne mnpuOMMKEHHOTO 3HAYEHUS KOPHs. 3amuch KOpHEH C
MOMOIIIbI0 CTENEHU C JPOOHBIM ToKazareneMm. lloHsiThe 00 HppalKOHAIBHOM
gucie. JlecaTuuHbie TpUONMKEHUS WPPAMOHATBHBIX dYHCeN. J[elicTBUTENbHbBIE
Yyucia Kak O€CKOHEUHbIE JeCSITUUHbIC Ipoou. CpaBHEHHUE ACHCTBUTEIIBHBIX YUCET.

N3mepenus, mpuOmmkeHusi, OIEHKU. BEIWMHUIBI U3MEPEHUs JJIUHBI,
wiomaan, oobéma, Macchl, BDEMEHHU, CKOPOCTH. Pazmepbl 00bEKTOB OKPYKAIOILIErO
Mupa (OT AJIEMEHTapHBIX YacTull A0 BceneHHOM), MIUTENIbHOCTh MPOIIECCOB B
oKpy>karorieM mupe. I[lpeacraBieHre 3aBUCMMOCTH MEX]Y BEJIMYMHAMHU B BUJE
dbopmyn. Ilpouentsl. HaxoxaeHue mporeHTa OT BEIUMYMHBI M BEJIMYMHBI MO €€
npoueHty. OTHOIIEHWE, BBIPAKEHHWE OTHOIIEGHUS B MpoleHTax. I[Ipomopuus.
[IponoprmonanbHas ¥ OOpaTHO MPOMOPLMOHATBHAS 3aBUCUMOCTU. OKpyriieHHe
yucen. [Ipukuaka u olieHKa pe3ybTaToB BHIYUCICHUN. Bhigenenre MHOXKUTENS —
CTEIEHHU JIECSTU B 3alIUCH YUCJIA.

2. AareOpanyeckue BbIpasKeHUs

BykBeHHble BbIpaKEHHUS! (BBIP@KEHHUSI C TMEPEMEHHbIMU). bBykBeHHbIE
BbIpakeHus1. YnucnoBoe 3HaueHne OyKBEHHOTO BhIpaKeHHUs. J[omycTUMble 3HAUCHHS
NEPEMEHHBIX, BXOASIIMX B anreOpamyeckue BblpaxeHusd. [lojcTraHoBka
BBIpaKCHUN BMECTO MEpEeMEHHBIX. PaBEeHCTBO OYKBEHHBIX BBIPAXKEHUH, TOKIECTBO.
[IpeobpazoBanust BeipakeHuil. CBOWCTBA CTENEHHU C LIEJIBIM MTOKa3aTesIeM.

Muorowiensl.  Muorowien.  CliokeHue,  BBIYUTAHHUE, YMHOXKCHUE
MHOTOWICHOB. DOpPMYIIbI COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBbI U KBajpar
pasHoctd; (GopMmylna pa3HOCTH KBajaparoB. Pa3znokeHne MHOrowieHa Ha
muoxkutenu. KBaapartueiii Tpexuied. Teopema Buera. Paznoxenue kBaapaTrHOTO
TpexXwieHa Ha JIMHEWHble MHOXHUTeNU. CTeneHb U KOPeHb MHOTOUYJIEHA C OJIHOM
MIEPEMEHHOM.

AnreOpandeckass ApoOb. AnreOpanueckas ApoOb. CokpareHue ApoOei.
HevictBus ¢ anrebpanyeckumu apoOsMu. PanmoHanbHbIE BBIPOKEHUS W UX
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npeoOpazoBanus. CBoiicTBa KBaJApaTHBIX KOpPHEM W MX NPUMEHEHUE B
BBIYHCIICHUSX.

3. YpaBHeHUSA U HEPABEHCTBA

VYpaBHeHHs. YpaBHEHHE C OJHOM IIEPEMEHHOW, KOPEHb YpPaBHECHUS.
JIuneitnoe ypaBHeHue. KBagparHoe ypaBHeHHE, QopMmysia KOpPHEH KBaJIpaTHOIO
ypaBHeHHMs. Pemenne panmoHanbHbIX ypaBHEHHU. [IpuMepsl pemennst ypaBHEHUN
BBICIIMX CTENEHEN. Pemenne ypaBHEHUI METOIOM 3aMEHBI IEpEMEHHON. Pemienne
YPaBHEHHM METOAOM pA3JOKEHHUSI HAa MHOXKHUTEIU. YPAaBHEHHE C JByMs
NEepEeMEHHBIMM; pEIIeHHEe YpaBHEHUS C JByMs mHepeMeHHbIMU. Cucrema
ypaBHeHUH; peuieHue cucteMm. Cucrema AByX JMHEHHBIX YpPAaBHEHHH C JBYMs
NEPEeMEHHBIMM; PEIICHUE [OJCTAHOBKOM U  aireOpanuyeckuM  CIOKEHHUEM.
VYpaBHEHUE C HECKOIBKHUMHU NEPEMEHHbIMH. PellleHre mpocTerInX HEITMHEMHBIX
CUCTEM.

Hepasencta. UncnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OqHOMU
nepemMeHHou. PemeHune HepaBeHcTBa. JIMHENMHBIE HEPABEHCTBA C  OJHOM
nepeMeHHoi. CucTteMbl TUHEWHBIX HEpaBeHCTB. KBaipaTHbIE HEPAaBEHCTBA.

TekcroBble 3a7aun. PemeHne TeKCTOBBIX 33124 apu(pMETHIECKIM CIIOCOOOM.
Pelienrie TEKCTOBBIX 3aj1au aareOpandyeckKuM cocoOoM.

4. YuciaosBble M0CJIe10BATEIbHOCTH

[TonATHE MOCNIENOBATETBHOCTH.

Apudmernueckass UM TeOMETpUYecKas Mporpeccuu. Apudpmernyeckas
nporpeccusi. @opmyna obmiero wieHa apudmerndeckor mporpeccuu. Dopmyna
CyMMbl  TEPBBIX  HECKOJIbKMX  WIEHOB  apU(METUYECKOH  MPOrpeccHi.
I'eomerpuueckass mporpeccusi. @Dopmyna o0mEro YjgeHa T€OMETPUYECKOU
nporpeccur. Dopmyna CyMMbl TMEPBBIX HECKOJBKHUX YIEHOB TI'€OMETPHYECKOM
nporpeccuu. CI0KHbIE TPOLIEHTHI.

5. OyHkuumn

UYucnoseie ¢pyakiuu. [lonstue dynkuuu. O6nacte onpeneneHus (QyHKIIHH.
CrnocoOnl 3amanust ¢GyHkuu. [padux ¢yHKIUK, BO3pacTaHue H yObIBaHUE
¢yHkuuu, HauOobllee W HAaUMEHbIIee 3HAYeHHs (OYHKIUH, HYIU (QYHKIHH,
OPOMEXKYTKHA  3HAKOMOCTOSHCTBA, uTeHue rpaduxoB Pynkuui. [Ipumeps
rpa@UyUecKux 3aBHCHUMOCTEH, OTPAKAIOIIMX pealbHble Mpoueccbl. PyHKIu,
OMMCBHIBAIOMIAS MPSAMYIO IPONOPLHUOHATIBHYIO 3aBUCUMOCTD, €€ rpaduk. JInneitnas
byHkuus, e€ rpapuk, reoMeTpuyeckuii cmbica Koddduiumento. DyHKuMS,
OMKCHIBAIOIIAST  OOpPAaTHO MPONOPLUUOHAIBHYIO 3aBUCUMOCTh, €€ TIpaduk.
l'unep6ona. Ksanparuunas @yukius, e€ rpaduk. I[lapabona. Koopaunarsr

BEpIIMHBI Mapadoibl, OCh cuUMMeTpuu. Ipadux QyHKIHH Yy = \/} I'paduxk

3 o
GyHKIMU Yy = \/; I'padux ynkunu y = |x|. Ucionp3oBanue rpadukoB PyHKINAN
IUIS PEILICHUs] YPAaBHEHUH U CUCTEM.
6. KoopauHaTrsl Ha IPSIMOM M TNIOCKOCTH
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Koopaunatnas mpsimas. M3o0paxkeHue dYucend TOYKAMH KOOPIWHATHOM
npssMoil. ['eomerpuyecknii cMmbICa MOayns. UHUCIOBBIE NMPOMEKYTKH: UHTEPBAI,
OTPE30K, JyY.

JIeKkapToOBbl KOOpPAMHATBI Ha IUIOCKOCTH. JleKapTOBBI KOOpAMHATHI HA
IJIOCKOCTH; KOOpAMHATBI TO4YkW. KoopamHarel cepenunbl orpeska. dopmyna
paccTosiHAA MEXKIy JByMs TOYKAMH IUIOCKOCTH. YPAaBHEHHE NPSIMOM, YINIOBOM
KO3(Q(PUUMEHT NpsSIMOW, YCIOBUE NAPAIEIBHOCTH MpPSMBIX. YpaBHEHHE
OKpyX)HOCTH. ['paduueckas uHTepnperanysi ypaBHEHU ¢ ABYMS EPEMEHHBIMHU U
ux cucreM. I'paduueckass MHTEpHpeTalys HEPABEHCTB C JByMsI NEPEMEHHBIMHU U
UX CUCTEM.

7. T'eomeTpus

['eomerpuyeckue ¢urypsl U uX cBoOWcTBa. M3MmepeHHe reomMeTpuyuecKux
BennuuH. HauanbHuble oHATHS reoMeTpur. Yrod. [Ipsmoit yron. Octpele U Tynbie
yIbl. BepTukanbHble M CMEXHBIE YIbl. buccekTpuca yra U €€ CBOMCTBA.
[Ipsamas. IlapamienbHOCTh U MEPIEHAUKYIIPHOCTh NMpAMbIX. OTpe3ok. CBONCTBO
CEPEIUHHOIO IIEepPIICHIUKYIsIpa K OTpe3Ky. llepnenaukynssp W HakJIOHHas K
npsmoii. [lonarue o reomerpuyeckoM mecte Todek. [IpeoOpazoBaHus MIOCKOCTH.
JBxenusi. CUMMETpHUSI.

TpeyronpHuk. Bbicora, MeauaHa, OHCCEKTpUCA, CpEOHSAA  JIMHUSA
TPEYrOJIbHUKA; TOYKU NEPECEUECHHs] CEPEIMHHBIX MEPIEHIUKYIIPOB, OUCCEKTPUC,
MeAMaH, BBICOT WJIM HMX MNpPONOJKeHUH. PaBHOOEApPEHHBIH W PABHOCTOPOHHMIA
TpeyroinbHuku. CBOIICTBA W MNPU3HAKKM PABHOOEIPEHHOTO  TPEYrOJIbHUKA.
[IpssmoyronbHblid  TpeyronbHukK. Teopema Iludaropa. Ilpusnaku paBeHcTBa
TpeyroibHUKOB. HepaBeHCcTBO TpeyronbHuka. CymMa yIJIOB TpEyTrOJIbHUKA.
Brenrnue ymibl TpeyroibHUKA. 3aBUCUMOCTh MEXAY BEIMUYMHAMHU CTOPOH U YIJIOB
TpeyroinbHuka. Teopema @aneca. IlogoOue TpeyroibHUKOB, KOIPPUIIUEHT
nono6us. Ilpusnaku nogodus TpeyroabHUKOB. CHHYC, KOCUHYC, TAHT€HC OCTPOTO
yIla OpsAMOYTOAbHOro TpeyrodbHuka u yrmoB or 0° go 180°. Pemenne
IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. (OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO.
TeopeMa KOCHHYCOB M TEOpEMA CHHYCOB.

Mmuoroyronsaukn.  IlapamnenorpamMm, €ro CBOMCTBA M NPHU3HAKH.
[IpssMoyronbHUK, KBaApar, poMO, WX CBOMCTBAa M NMpPHU3HAKHW. Tpareuus, cperHss
JUHUS Tpaneuuu; paBHoOenpeHHas Tpameuusa. CyMMa YIIOB  BBIIYKJIOTO
MHOT'OYTOJIbHUKA. [[paBHIIbHBIE MHOTOYTOJIbHUKH.

OkpyxHOCTh H Kpyr. LleHTpanbHBIA, BIHCAHHBIA YIrOJ; BEIMYUHA
BIIMCAaHHOTO YyIva. B3auMHOE pacnojioKEHUE MpPSAMOM M OKPYKHOCTH, JIBYX
oKpykHOocTeil. KacarenpHas M ceKkymias K OKPYXHOCTH;, PAaBEHCTBO OTPE3KOB
KacaTelIbHbIX, MPOBEAEHHBIX U3 OAHOM TOYKH. OKpPYKHOCTb, BIIMCAHHAs B
TpeyrojibHUK. OKpYy>KHOCTb, OIKMCAHHAs OKOJO TpEyrojibHMKa. BrnucaHHble u
OIMCaHHbIE OKPYKHOCTH IIPAaBUIIBHOIO MHOTOYTOJIbHUKA.

HN3mepenne reoMeTpuuecKux BeEIWYMH. [[MHA OTpe3ka, IMHA JIOMAHOM,
IIEPUMETP MHOTOYrojibHUKa. PaccrosHue ot Toukn [0 npsiMou. JlnuHa

8
UM Oepsabun A.E. LleHTtp "Noroc"

O6pasoBaTtenbHas nporpaMmmMa «lloaroToBka kK UTOrOBOM aTTecTaumMm no MmatemaTtuke», 9 knacc



OKpYKHOCTH [pamycHass mepa yria, COOTBETCTBHE MEXAY BEIWYMHOM yIia U
JUIMHOW NyTU OKpy>KHOCTHU. [Inomans u e€ coiicTsa. Ilmomans nmpsamMoyroabHUKA.
[nomane mnapamnenorpamma. Ilnomaae Tpanenuu. Ilnomaas TtpeyroibHUKA.
[Imomans kpyra, miomanas cexkropa. Dopmynsl 00bEMA MPSMOYTOJBHOTO
napasuienenunesaa, Kkyoa, mapa.

Bekropsl Ha mockoctu. Bekrop, mnumHa (Moaynab) BekTopa. PaBeHCTBO
BekTOpoB. Ornepanuu HaJ BEKTOpaMH (CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
4yucio). Yroia Mexay BekTopaMu. KosuiMHeapHbIe BEKTOPBI, Pa3IOKEHHE BEKTOpa
0 JBYM HEKOJUIMHEapHbIM BektopaMm. Koopaunarsl Bektopa. CkansipHoe
MPOU3BEJCHUE BEKTOPOB.

8. CrarucTuka U TeOpUs BEPOSAITHOCTEH

OmnucarenbHast craructuka. llpencraBneHue JaHHBIX B BHJIE TaOIHIl,
nuarpamm, rpadukoB. CpenHue pe3yabTaToB U3MEpPEHUH.

BepostHocTh. HacToTa cOOBITHSI, BEPOSTHOCTh. PABHOBO3MO)KHBIE COOBITHS
Y TIOACYET UX BEPOATHOCTH. [IpencraBinenne o reoMeTpruieCcKOr BEPOITHOCTH.

KombOunaropuka. Pemienne kKoMOMHATOpHBIX 3ajad: mepedop BapUaHTOB,
KOMOMHATOPHOE MPaBUII0 YMHOXKEHUS.

Ne TeMEBI Hanvenosanne bioxu TeMnl [Tonsitus (rioccapwii)
TEMBI 3aHITHS
PA3JIEJI 1. YMCJIA 1 BBIYMCJIEHM S
1 HartypanbHbie 1. Apudmernueckue
urcia TelicTBUA HaT
HATypaJbHBIMU YHCIIAMU
2. CreneHs ¢

HATypaJIbHBIM IMOKa3aTCJICM HaTypaJII)HBIC qucia

3. denuMocTh CTeneHb c HaTypaJbHbIM
HaTypaJbHBIX YUCEI. [oKazaresieM
[IpocThbie u coCTaBHBIE [Tpoctoe uucno
YuCIia, pa3ioKeHne CocTaBHOE YHCIIO
HaTypaJIbHOTO YKCia Ha HauOompiuii  OOIIUNA  IEIUTEND)
[IPOCTHIE MHOXKHUTEIN (HOM)

4. ITpuzHaku HanmMenpimee  oOmiee  KpaTHOE

nenumoctu Ha 2, 3, 5,9, 10 (HOK)
5. HanbGonpmuii 00muii [OcTaTok
TeIMTeNIb ¥ HauMEHbIIIEE
oO11ee KpaTHOE

6. JleneHue ¢ ocTaTKOM

2 J[pobu 1. OGBIKHOBEHHAS
TpOOb, OCHOBHOE CBOMCTBO
ipoou. CpaBHeHHE npodeit
2. Apudmerrueckue
IeliCTBUA C
0OBIKHOBEHHBIMH JIPOOSIMHU

(OOBIKHOBEHHAS TPOOH
JlecsTuaHas qpoob
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3. HaxoxaeHue yactu
OT 11€JI0T0 M IIEJI0T0 IO €T0
JaCTH

4. JlecsaTuanasi 1poOb,
CpaBHEHHUE JECATUIHBIX
poOeit

5. Apudmernyeckue
TefiCTBUA C NECATUYHBIMU
TpoOsIMHE

6. [IpencraBnenue
ecATUIHON ApoOu B BUIE
O0OBIKHOBEHHOU JpO0OH 1
OOBIKHOBEHHOH B BUJIE
necsaTuanon

PaiioHanbHbple U
[1eliICTBUTEIILHBIE
urcia

1. Lensie yucna.
Monynb (abcomroTHas
BEJTMYMHA) YKCTIa

2. CpaBHEHUE
[PallMOHATBHBIX YUCEN.
ApudmeTndeckue nenCTBH
C pallMOHAJILHBIMU YHCIIAMU

3. CreneHb ¢ LETBIM
[oKaszareaemM

4. Yucnosble
BEIPKCHHUSI, TOPSIOK
TIeliCTBUI B HUX,
MCIIOJTb30BaHUE CKOOOK.
3aKoHBI aprU(hMETHIECKUX
ielicTBUIM

5. KBagpaTHblil KOpeHb
13 ymcia. KopeHb TpeTbeit
CTEIEeHU. 3aMKiCh KOPHEH C
[MOMOILBIO CTETIEHH C
TPOOHBIM TTOKA3aTeIeM.

6. [Tonstue 06
MppaLMOHAIEHOM YHCIIE.
JleficTBUTEIBHBIC YHUCHA KaK
0EeCKOHEUHBIE IECATUUHbBIE
poou

7. CpaBHEHHE
EUCTBUTENILHBIX YHCEIl

[{enbie yncna

Monyinb uncia

ParnonanbHbIC YKCia

CTeneHb ¢ 1eJIbIM MoKa3areeM
/leiicTBUTENIbHBIC YUCTIA
KBaapaTHbIil KOpEeHb
lppanoOHaIBHOE YUCIIO
beckoHeuHast qecsaTudHas 1poob

I3mepenus,
PUOTKEHYS,
OLICHKHU

1. EqHuIBI N3MEepeHns
[UIMHBL, TUTOINAAH, O0BEMa,
Macchl, BpEMEHH, CKOPOCTH

2. Pasmepsl  00BEKTOB
OKpy’Karomero  mupa (07
DIIEMEHTAPHBIX YacTHIl J0
BcenenHoli), IIUTEIHHOCTH,

EnuHuia namMmepeHus
[IpoueHT
(OTHOIICHME

[ [ponoprus
(OKpyIJICHUE YHCEN

[ [pukuaka

OrecHKa

UM Oepsabun A.E. LleHTtp "Noroc"

O6pasoBaTtenbHas nporpaMmmMa «lloaroToBka kK UTOrOBOM aTTecTaumMm no MmatemaTtuke», 9 knacc

10



[POLIECCOB B OKPYXKaloIIeM|

MUpe

3. Ilpencrasnenue
3aBHCUMOCTH MEX Ty
BCJIIMYNHaAMU B BUC
dhopmyit.

4. IIpoueHTHI.
Haxoxxnenne mnpouneHra oT
BEJIUYMHBI W BEJIWYHUHBI 10
€€ MPOLICHTY

5. OTHoLICHHE,
BBIPAKEHUE OTHOIIEHUS B

[POLICHTaX
6. [Iponopuus.
[ [portopumoHanbHast u
00paTHO TPOIOPIIMOHANIEHAS
3aBUCUMOCTH
7. OKpyIJICHUE YHCEIl.
[Ipukuaka Hu OIICHKA|
PE3yIbTaTOB  BBIUMCICHHIA.

Brigenenue MHOXKUTENIA
CTEIICHN JIECATH B 3alllCH
qrcia

5 Pemenue 3aaa4 mo
remMe «Yucina u
BEIYUVICIICHUS

1. HanGonpmuii o0mmi
lenuTeIs W HaWMMCEHbBIIEE
oO11ee KpaTHOE HauOompinii  OOIIMNA  JIEIUTEND)
2. Haxoxnenne wyactu(HO/)
OT 1IeJIOr0 W Iieynoro 1o erolHauMmeHblee
4acTH (HOK)
3. Crentenp ¢ 1ensIM|CTEIIEHD C IIENIBIM ITOKa3aTeIeM
[MOKa3aTeaeM BaJIpaTHbI KOPEHb U3 YHCIIA.
4. KBaaparuelii KopeHb|[ [ponieHTsI
M3 YrClIa. ponopuus
5. IIpoueHTsI. KpYIJIEHUE YHCEI
6. [Tponoprusi.
7. OKpyIJIEHUE YHUCETL.

obmee  KpaTHOE

PA3/1EJI 2. AJITEBPAMYECKUE BbIPAXKEHU A

6 bykBeHHBIE 1. bykBeHHBIE
BBIPAKECHMSL. BBIPAYKEHUSI. Yucnosoe
byKBEHHOE BBIpAXKCHUE
MHOro4sIEHBI 3HAaYCHHE OyKBEHHOTO
[lepemenHas
BbIpakeHUs.  JlomycTumele
JlonycTumoe 3HAUYCHUE
3HAYCHUS IIEPEMEHHBIX,
BBIPAKCHUS
BXOIALIIX
[ToxxecTBo
aJireOpanyecKkue BhIpaKEHUS
MHuorouiexn
2. IloncranoBka .
N KBapaTHbIN TpeXUIeH
BBIPAKCHUM BMECTO 9
UIMHEHbIE MHOKUATENH
[IEpEMEHHBIX
3. PaBeHCTBO
OYKBEHHBIX BBIPAXKEHUM
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TOXXIECTBO.
[IpeobpazoBanmst
BBIPAKCHUN

4. CBolicTBa CTENEHH C
[1eJIBIM TTOKa3aTeIeM

5. MHoroueH.
CnoxxeHue, BBIYHTAHHE,
YMHOXEHHE MHOTOUYJICHOB

6. Paznoxxenue
MHOTOYJICHA Ha MHOKHUTEIH.
@opMynbl  COKPAIlEHHOTO

TeMe
«AnreOpanyeckue
BHIPAKESHUS

KBaJIpaTHBIX KOpPHEW H WX
[IPUMEHEHNE B
BLIYMCIICHUSX.
2. Paznoxenue
MHOTOYJICHA Ha MHOXKHUTEIIH.
3. JleticTBus
aIreOpandecKUMH APOOSMH.
4. ParmnoHaibHbBIE

YMHOKEHUS. Teopemal
Buera.
7. CTeneHb MW KOPEHb|
MHOTOYJIEHA c OJTHOU
mepeMeHHOMN
7 AnreOpandeckast 1. Anrebpanueckas
Npo0b poOb. Cokpaienue apooeit [Anredpandeckas 1poob
2. IeiicTtBust c
aareOpandecKUMU IpoOSIMHU
8 ParimonanpHbIC 1. PannonansHbIe
BHIDAXKCHHUSI U UX[BBIpasKEHUS u ux|
peoOpa3oBaHus [mpeoOpa3oBaHUs
7. Cpoiicrsa PauHOHam,Iioe BBIPaXXECHHUE
N KBaapaTHbIil KOPEHb
KBaJ[pAaTHBIX KOPHEW H WX
[PUMEHEHHE B
BEIYHCIICHHSIX.
9 Perienue 3ana4 1o 1. CgoiicTBa

MHorounex
AnreOpandeckas 1po0b

. PanoHanbHOE BBIPAKEHUE

BBIPAKECHUS u uX
npeoOpa3oBaHus

PA3/1EJI 3. YPABHEHUW A U HEPABEHCTBA

10 YpaBHEHUA U HX 1. YpaBHeHue c onHOM VaBHCHIE ¢ OIHOM MIEPEMEHHO

CHCTEMBI [epEMEHHOM, KOPEHb KopeHb ypaBHCHs
ypaBlzl.eljiII/rHeﬁHoe UluHeliHoe ypaBHEHUE
e — KBaspaTHOE ypaBHEHHE
3. KeazparHoe ParinoHanIbHOE ypaBHEHHE
ypasHeHue bopmyna CrucreMa ypaBHEHUE §
o PerieHne cuctemMsl ypaBHEHUI

KOpHEHN KBAaJIPaTHOTO
IypaBHeHm{
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4. Pemrenue
[parMoOHATBHBIX YpaBHECHUI

5. Cuctema ypaBHEHMII.
Perrenrie cucTeMsel

6. Cuctema IBYX|
ITMHEMHBIX ~ ypaBHEHHH ¢
TBYyMsI MepEMEHHBIMU.
Pemnrenue mOnCTAaHOBKOH U
aJIre0pandecKum

CII0KCHUEM
11 YpaBHeHUs 1. YpaBHeHus BbICHINX
BBICIITUX CTEIIECHEH. Pewenne
CTETIEHEH. ypaBHEHUI METOAOM 3aMEHBI

Henuneitnbie [epEeMEHHOM.
CHCTEMBI 2. PemieHne ypaBHEHHI
ypaBHEHUI METOJIOM  pa3JIOKEHHs] Ha

MHOXKHUTEIN

3. YpaBHeHHE C OBYMS
[epEMEHHBIMU; pernieHue
ypaBHEHUs c JBYMsI
[epeMEHHBIMU

4. YpaBHeHHE c
HECKOJIBKUMHU ITE€PEMEHHBIMU

5. Pemenue
[MPOCTEUIINX  HEJIMHEUHBIX
CUCTEM

YpaBHEHUE BBICIINX CTEICHEN

Henunelinas cucreMa ypaBHEHUN

12

HepaBeHcTBa U ux|
CUCTEMBI

1. YucnoBslie
HEepaBEHCTBA U UX CBOMCTBA

2. HepaBeHcTBO c
OJTHOM MEePEMEHHOM.

3. JIuHelinble
HEepaBEHCTBA c
[IepEMEHHOMN

4. CucTteMbl JTMHEHHBIX
HEPaBEHCTB

5. KBagpatHbie
HEpaBCHCTBA

OJTHOU

UrcinoBoe HEPaBEHCTBO
HepaBeHcTBO c
[IEpEMEHHOMN

UluHeiiHOe HEpaBEHCTBAa C OJHOIM

[IEpEMEHHOMN

CucTeMa JIMHEHHBIX HEPABEHCTB

KBajpaTHOE HEPABEHCTBO

OIHOH

13

TexcToBBIC 3a4a4Uu

1. Pemrenne TEKCTOBBLIX
3aa4u apupMeTHIECKUM|
CII0COOOM

2. Pemiedne TEKCTOBBIX
3a7a4 anreOpanvecKum
CII0COO0M

ApudmMeTnueckuii crocod
Anredpandeckuil cocoo

14

Pemenue 3ana4 1o
TeMe «YpaBHEHHUS]

1. Pemenune
[pallOHAIBHBIX YPAaBHEHUI

PanoHanbHOE YpaBHEHHE

1 HEPaBEHCTBA» 2. Pemenue CHUCTEM N
N CrucTema ypaBHEHUI
ypaBHEHUI
CrcreMa HEpaBEHCTB
3. Pemenue CUCTEM
HEPABEHCTB
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15 KoHTpOibHas
pabota 34
[OJTyTOIHE B
bopmare EI'D
PA3JIEJI 4. YN CJIOBBIE TTOCJIEJIOBATEJIbBHOCTU
16 1. IlonsiTue
MOCIIEIOBATEIIEHOCTH
2. Apudpmernyeckas
[IPOrPECCH. ®opmynal
o011ero uneHalllocnenoBarenbHOCTh
ApudmMernueckas .
porpeccis apu(MeTHIECKOI ApudmeTrueckas mporpeccus
[porpeccuu
3. ®opmyna CYMMBI
MEPBBIX HECKOIBKUX YJICHOB
apudmeTHyeCcKoi
[porpeccuu
17 1. l'eomeTpuueckas
[IPOrPECCU. ®opmyinal
o011ero YJIeHa
reoMeTpUYEeCKOM
[eomeTpruueckas [mporpeccun [‘eomeTprueckas mporpeccus
porpeccus 2. ®opmyna CyMMBI|CIOKHBIE TPOIICHTHI
MEPBBIX HECKOIBKUX YJICHOB
reoMeTpUYEeCKON
[pOTpecCHn
3. CnoXHBIE MPOLICHTHI
18 1. Ywucna u BBIYUCTICHUS
Anrebpanueckue
KoHTpompHas BBIPKCHUS
pabora mo temam| 3. VYpaBHeHus u
No 1 HEPABEHCTBA
4. Ywucnosbie
MIOCIIEIOBATEIIEHOCTH
PA3/IEJI 5. DYHKIINUN
19 [lonsaTue 1. [Tonsitne  pyskumm. |PyHKIUS
(DYHKITHH. Oo6nacthb onpeneneHus|O0IacTs onpenenacHus PyHKIUN
JTunelinas ¢dbynknuu. CriocoOs! 3amanus[[abmuunblii  coco®  3aJaHus
(byHKIHS. byHKIIH byHKIIH
KBanparuanas 2. I'papuk  ynkuum, [ padudeckuiit  crmocod 3amaHus
(byHKIIUS BO3pacTaHne U yObIBaHUE(DYHKIUH
dbyHKIMKM, HauOonbllee HU[AHATUTHYECKHH CHOco0 3agaHus
HaMEHBIIIEEe 3HaYCHUS|PYHKIINN
¢dbyakuuyd, Hyau (QyHKIEW,/CIOBECHBIM  COCO0  3aJaHwust
[TPOMEXKYTKH (byHKIIH
BHAKOMOCTOSIHCTBA, uTeHue|Bo3pactanue QpyHkuuu
rpaduKoB QYHKIIHIA YObIBaHUEe QYHKITHH
3. ITpumepsl HanGonbmiee 3HadyeHue GyHKITUN
rpaduuecKux HanmMensbiee 3naueHre GyHKIUU
3aBUCUMOCTEH, Hynu byakimum
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OTpAXKAIOIINUX
MPOIIECCHI

4. OyHKIMS,
OIMCBIBAIOMIAS
[POTIOPLIMOHATBHYIO
3aBUCHUMOCTb, €€ Tpaduk

5. Jluneiinas QyHKIMS,
e€ rpaduk, TeOMETPUIECKUMA
CMBICJT KO?(UITMEHTOB

6. KBagparnunas
byHKLHS, e¢  rpaduk.
[TapaGomna. Koopaunatst
BEPIIMHBI 1Mapabojbl, OCH
CHMMETPHHU

peayibHbIE

MPSIMYIO

[TpoMeXyTKH 3HAKOMIOCTOSTHCTBA
Urenne rpadukoB GyHKITAN
[Ipsimast [IPONOPLIMOHATbHAS
3aBUCUMOCTh

[‘paduk pyHKIIN

UluneitHas QyHKINS

[[psamas

KBanparuuHas QyHKIus
[TapaGona

Bepmna nmapadoss

Oce cummeTpun

20 UucioBrie

(byHKITUN

1. Oynkuus,
OINUCHIBAIONIA  OOpaTHYIo
MPOTIOPIIMOHATBEHYIO
3aBUCUMOCTb. [ unepOomna
2. I'padpux byHKIIN

\x
3. I'padux
y = x

4. I'padux
y = |«

5. Ucnone3oBanue
rpadukoB  pyHKIMH
pEelIeHUsT  ypaBHEHUU
cHCTEM

byHKIIUN

GbyHKIIH

TS
"

OOpatHast
3aBUCUMOCTh
['unepbona

IIPONOPLUOHAIIbHAS]

21 Pemenue 3ama4 mo

reMme « DyHKUNUW)

1. YUrenue
(byHKIHI

2. IlocTpoenue
rpachuKoB YHKIHI

rpaduKoB

PA3/IEJI 6. KOOPIUHATDI

HA ITJIOCKOCTU

22 KoopauHarHas
psiMasi.
/lekapTOBbI
KOOpPAMHATbI
[JI0CKOCTH

Ha|

1. U300paxxeHue uucen
TOYKaMU KOOPJIUHATHOM
npssmMor.  ['eomerpuueckuil
CMBICIT MOAYJIst

2. Yucnosele
[TPOMEKYTKHU:
OTPE30K, JIy4

3. JlekapToBbI
KOOPJIMHATBl Ha IUIOCKOCTH;
KOOPJIMHATHI TOUKH

4. I'padprueckast
MHTEpIIpEeTaIs ypaBHEHHHA
C IBYMsSI IIEPEMEHHBIMU U UX

HUHTCPBAJ,

KoopaunarHas npsamast
KoopanHara Touku

[aTEepBan

OTpe3ok

UTyu

JlexapToBa cUCTEMa KOOpAUHAT
KoopauHarsl TOUKH

VTIioBo# KA PHUIHEHT NpsIMOi

CHUCTEM
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5. I'paduueckas
WHTEPIIPETAIis HEePaBEHCTB
C JIBYMsI TIEPEMEHHBIMH U UX
CHCTEM

PA3/IEJI 7. TEOMETPU A

23 [ comMmeTpuyeckue 1. HayanbHble TOHSATHS
burypsl U HX[FeOMETPHUU
CBOMCTBA. 2. Yron. Ilpsmoii yroi.
l13mepeHne OcTpble U Tynble yOIbL[Yron
reoMeTpudeckux [BeprukanpHbele um cmexHblelIpaMoit yron
BEJINYHH yriel. buccektpuca yrma ufOcTphiil yron
e€ CBONCTBa [Tyroi yron
3. Ilpsamas. BepTukanbHbIE yIia
[lapayinenbHOCTh u|CMEKHBIE YITIbI
[epIEeHIUKYIIPHOCTh brccexTpuca ymia
[IPSIMBIX [ TapaieabHOCTh NPSMBIX
4. Ortpesok. CoiicTBo[l[lepneHIuKyIIPHOCTD IPSIMBIX
CEpPEIUHHOTO [lepnieHquKymsAp
[epneHauKysipa K orpesky.[Hakimonnas
[ lepnieniukymsp ufl eomeTprueckoe MECTO TOUEK
HAKJIOHHAs K PSIMOM [ comeTprueckoe Mnpeodpa3oBaHue
5. Ilonsarue O[[ITIOCKOCTH
reOMETPUYECKOM Mecrel/lBuxenue
TOUYEK CuMMeTpus
6. [IpeobpazoBanus
[JIOCKOCTH. JIBroKeHus.
CuMMeTpHS
24 I peyrojbHUK. 1. OcHOBHBIE  JMHUH
PaBeHCTBO TPEYTOJIbHUKA.
TPEYTOJBbHUKOB  [3ameuaTenbHbIe TOYKHU
TpEeyroJIbHUKA
2. PaBHOOeApeHHBI U
[PAaBHOCTOPOHHHU

TpeyronbHuku. CBoOicTBa H
[pPU3HAKU PABHOOEIPEHHOTO
TpEyTroJIbHUKA

3. Ilpu3Haku paBeHCTBa
TPEYTOJILHUKOB

4. HepaBeHcTBO
TpEYroJIbHUKA

5. Cymma yIJIOB
TpPEYTOJIbHUKA. Buemrnue
YIJIBI TPEYTOIBHUKA

6. 3aBUCUMOCTb MEXIY
BEJIMYMHAMU CTOPOH U YIJIOB
TpEYTroJIbHUKA

BricoTa TpeyroabHUKa
Mennana TpeyrojbHHUKa
brccekTpuca TpeyrojabHUKa
CpenHsist TMHUS TPEYToJIbHUKA
PaBHOOEPEHHBIN TPEYTOIBHUK
PaBHOCTOPOHHMI TPEYTOJIBHUK
PaBHBIE TPEYTONBHUKU
BHEIIHNI yroy TpeyrojJbHUKa
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25 [ [pssMOyTONIBbHBIN 1. IlpsamoyronbHbIi
TPEYTOJIbHUK TPEYTOJIbHUK. Teopema
[Tudaropa
2. Cunyc, KOCHUHYC,
TaHT'€HC  OCTPOro  yIUa
[PSIMOYTOJIBHOTO
O[[TpstMOyTOBHBIN TPEYTOTBLHUK
TpeyroJibHUKa U yrioB oT 0 Cimmyc
0
0 180 Kocunyc
3. Pemienue TanreHc
[PSIMOYTOJTBHBIX
TpeyrosibHUKOB. OCHOBHOE
TPUTOHOMETPHUYECKOE
TOKIECTBO. Teopema
KOCUHYCOB M TeopeMa
CHUHYCOB
26 [Tomobue 1. TTonoOue
TPEYTOJLHUKOB  [TPEYTOJILHUKOB,
KOS QUITEHT nono6wus.|[[lomoGHbIE TPEYTONEHUKI
[IpusHaku nonoousaKoapdurment momoous
TPEYTOJIbHUKOB
2. Teopema dajeca
27 MHOTOYTrOJIbHUKH 1. ITapamrenorpamm,
cro 0123 OI;ICTBa 11 TIPHSHAKH BBITyKJIbIiT MHOTOYTOJIBHUK
-+ DAMOYTOIBHII, [TapamtenorpamMm
KBaJpar, poM0, uXx CBOI/ICTBaHpHMOYFOHBHHK
U TIPU3HAKU Kpapar
3. Tpamenus, cpemHasy,
TTIHYS Tpareiuy, Tpanems
paBHOOEIpEHHAS Tpanerus Cpenss muHus Tpanewy
4. Cymma yIioB PaBHOOEpEeHHAS Tparenus
PRUTYICIOTO MEOTOYTOHHIKA [ [paBUIBHBIN MHOTOYTOJIBHUK
5. IlpaBuibHbIE
MHOTOYTOJbHUKU
28 (OKpY>KHOCTB u 1. LlenTpanbHbIH,
KpyT BIIMCAHHBIN yToJ (OKpY>XHOCTb

2. B3aumuoe
[PACIIOJIOKEHHE TpsIMOM U
OKPYXHOCTH, JIBYyX
OKPY>KHOCTEN

3. KacarenpHas "
ceKymiass K OKpPYXHOCTH;

Pannyc OKpy>KHOCTH
JlnaMeTp OKpYKHOCTH

[ [eHTpaIbHBIN yron
BrivicaHHbIi yrou
KacarenpHas K OKpY>KHOCTH

[PaBEHCTBO OTPE3KOB
KacaTeJIbHBIX, MPOBEAEHHBIX
13 OJTHOM TOYKH

4. OKpYy>KHOCTB,

BIIMCAaHHAA B TPEYI'OJbHUK

Cexy1asi OKpy>KHOCTH
KPY>KHOCTb, BIIMCAaHHAs B
HOTOYTOJIbHUK
KPYKHOCTb, ONMCAHHAs OKOJIO
HOTOYTOJIbHUKA
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5. OKpyXHOCT®b,

OTHCaHHAas OKOJIO|
TpPEYTOJIbHUKA
6. Bincannsle u
OMHCaHHBIE OKPY>KHOCTH
[PaBUJILHOTO
MHOTOYTOJTLHUKA
29 I 3mepenue 1. Jnuna OTpe3Ka,
FEOMETPUYECKUX |[UIMHA JIOMAHOW, MEePUMETP,
BETHYUH. MHOTOYTOJTbHUKA.
[ [momanb 2. Paccrosinue ot TOukH
YEeTHIPEXYTOJIBHUK [0 MPSMOi
OB 3. JlnHa OKpy)HOCTH Orpesox
4. I'panycHas Mepaly A
pTd, COOTBCTCTBHE MONLY [lepuMeTp MHOTOYTrOJIbHUKA
BEJIMUMHON yIiia W JJIMHON paycHas Mepa yria
TyTH OKPY>KHOCTH |Mnomans duryp
5. ITmomans u eé
CBOMCTBA. [Tnomans
[PSIMOYTOJIbHUKA
6. Ilnomane
apasuiesiorpaMmma
7. Ilnomaas Tpanenuu
30 [T1omane 1. ITmomans
TpPEYroJbHUKA,  [TPEYroJbHUKA
OKPY>KHOCTH. 2. Inomanp Kpyra,
(DopMyIbl 00beMa [IT01agb CEKTOpa [Tnomans puryp
3. ®opmynsl  00bEMAOOBEM
[PSIMOYTOJILHOTO
Mmapasienenumnenaa, KyOa,
apa
o1 f:hieiﬁizif;;zo 1. [Tnomans dpuryp [[nomans puryp
32 BexTopel Ha 1. Bekrop, JUTMHA)
[I0CKOCTH (MOzyNb) BEKTOpa Cransp
2. PaBeHCTBO BEKTOPOB Bexrop
3. Onepauy HaHAGCOJIIOTHaH BeJIMYMHA (MOMIYIb
BEKTOpaMU bexcropa
BeKTSI'RXEH MEHIY KosmmHeapHble BEKTOpa
5. Konnnueaphsie PaBHbIC BEKTOPa
KoopanHarsl BEKTOpa
BEKTOPHI, paznoKeHue Cymva BekTOpoB
S o o oo
Yron mexy BekTopamu
BEKTOpaM

6. Koopaunarel BekTopa
7. CxansipHoe

CxansipHoe
BEKTOPOB

IIPOU3BEICHUE]

IIPON3BCIACHNEC BCKTOPOB
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33 KonTponbHas 1. ®yskuuu
pabota 1Mo Temam 2. Koopaunats! Ha
Ne 2 IpsIMOI u
MIOCKOCTH
3. T'eomerpus
PA3JIEJT 8. CTATUCTUKA U TEOPHS BEPOSITHOCTEN
34 OnucarenbHas 1. IIpencrasnenue
CTAaTUCTHUKA. MaHHBIX B BHUAe TabmwII,
BeposTHOCTB. muarpamm, rpaduKoB
KomOuHaTropuka 2. Cpennue Inarpamua
[PE3YJIBTaTOB U3MEPEHUI Cpemsee anaerme
3. Hactota  coObITHS, Meiana
BEPOSTHOCTH Pasmax
4. PaBHOBO3MOXHbBIE T
COOBITHA H HOACYET UX Iucnepeus
Bepo?lﬁ);ggcmmmm YactoTa coObITHi
A—— BeposTHOCTH COOBITHS
BeposITHOCTH PaBHOBO3MOXHBIE COOBITHS
6. Pellerie [TepeGop BapraHTOB
(DakTopural
KOMOMHATOPHBIX 3a1ad:
nepedop BapHAaHTOB,
KOMOMHATOpHOE  IPaBUJIO
MHOKEHHS
35-36  [Uroromas
KOHTPOJIbHAS
pabota B dhopmare
EI'D

B mpomecce peanuzanuy TporpaMMbl HCIOIB3YIOTCS Pa3HOOOpa3HbIE @gopmbl

3aHATUU
3AHATHUA-00BbSICHEH

JIMCKYCCHU;
KPYIJIBIU CTOJ;
JUCITYT;

TECTUPOBAHUE.
Ipunyunwvr peanuzanuu

oOy4aronierocs;

usi;

poOIeMHast JICKITHS,
TPyNnoBasi KOHCYIbTAIIHS;
KOMOWHHUPOBAHHBIC 3aHATHS;

IIPOTrPaMMBI:

BOCIIMTAHUE H O6y‘ICHI/I€ B COBMECTHOH ACATCIIBHOCTH
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- MPUHLNN TE€PEX0la OT PENPOAYKTUBHBIX BHUIOB MbBICIUTEIbHON
JESITETPHOCTH Yepe3 MOATATHOE OCBOEHUE DJJIEMEHTOB TBOPYECKOTO OJIOKa K
TBOPYECKOW KOHCTPYKTOPCKOM JAEATENBHOCTH;

- OPUHIUI JOCTYHHOCTH;

- TPUHIUI CBOOOABI BEIOOPA 00YUYAIOIIUMHUCS BUAOB JIEATCITLHOCTH;

- MPUHLKAN CO3[aHUsl YCJIOBUU [UJIi CcaMoOpeau3alud JIMYHOCTH
oOy4aronierocs;

- TOPUHIUI JUHAMUYHOCTH; IPUHIIUIT PE3YJIbTATUBHOCTH U CTUMYJIMPOBAHMUS.
Jlns  pelieHuss TOCTABJICHHBIX 3aJad HCIOJIB3YIOTCS  CIEAYIOUIUE Memoovl
00yUeHUsL:

- penpoayKTUBHBIN (BOCTIPOU3BOIAIINN);

- WUIIOCTPATUBHBIN (OOBSICHEHHE CONMPOBOXKIAETCS JEMOHCTpPAIMEH HAIISIHOTO
Marepuaa);

- mpoOiemMHBIN (TpernojaBaTelib CTABUT MPOOJIIeMYy M BMECTE ¢ 00ydaroluuMucs
UIIET ITyTH €€ PEIICHUS);

- IBPUCTUYECKHUH (MPOOIEMBI CTaBATCS OOYYAIOIIMMMCS, UMHU W TIpeJjIararoTcs
criocoObI ee pereHus);

- WHTETPAlMOHHBIN (MPOBEICHUE 3aHSITHUH C HCHOJIb30BAHUEM PA3IHMYHBIX
CPECTB APYTUX pa3/ieiiOB HAYKH).

JlaHHbBIE METO/IbI KOHKPETU3UPYIOTCS MO TPEM TPYIIIAM:

- CJIOBECHBIC - YCTHOE U3JIOKEHHE, PacCKa3, 0ObSICHEHUE, JICKITHS;

- HaIJIsITHbIE - KOMITBIOTEPHBIC Mpe3eHTalUH, UHTEPAKTUBHBIE
TECTBI-TPEHAXKEPHI, IEMOHCTPAIIMS HATVISITHBIX MTOCOOUIA;

- MPAKTUYECKUE - TEKCTOBbIE 3aJaud, TECTbl, KapTOUYKU WHJMBHIYyaTbHOU
paboThI, TPYIIIOBLIEC 3aJaHUs, CAMOCTOATEIbHbIE pa0OTHI.

4. KoHTPOJILHO-OLICHOYHBbIE CPEACTBA.
B xoze 3aHATHI UCTIONB3YIOTCS TECTOBBIE 3aaHUsl, aITOPUTMBI, CXEMBbI,
Tabnuipl, (T.e. BCE, YTO TOMOXET CHUCTEMATU3UPOBATh U OOOOIIUTH Marepuan).
Tekylmuii KOHTPOJIb YPOBHSI YCBOEHHMSI y4eOHOro MarepHalia OCYLIECTBISIETCS B
pe3yapTare BBINOJIHEHHUS] CaMOCTOSITENbHBIX PadOT, MPOMEXYTOYHBIX TECTOB, C
NOMOUIBI0O CAMOOLEHKH M B3aHUMOIIPOBEPKU BBINOIHSAEMBIX TECTOB. W TOroBbIii
KOHTPOJIb: UTOTOBBINA TECT U AMArHOCTHYECKasi pabota B popme OI'D.

@opMON  KOHTpOJISL  SBIAETCSA pELICHUE 3aJaHui
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuasioB. B cooTBeTcTBUM € TpeOOBaHUAMHU
Cranymapra AOCTH)KEHUE JIMYHOCTHBIX PE3YJbTaTOB HE BBIHOCUTCS Ha UTOTOBYIO
OLICHKY OOyd4aromuxcsi, a SBIAETCS MPEeIMETOM OIEHKU SPPEKTUBHOCTH
BOCITUTATEIbHO-00pa30BaTENbHOM  JIeATeTbHOCTH. [loaTOMy  OlleHKa  ATHX
pe3yabTaToB 00pa30BaTEIbHON JEATEILHOCTH OCYIIECTBISETCS B XOAE BHEIIHHUX
HEMEePCOHU(PUITMPOBAHHBIX ~ MOHUTOPUHIOBBIX  HcclefoBaHuil. B Tekymem
o0Opa3oBaTeIbHOM nporuecce IIPOBOAUTCS OrpaHUYCHHAs OIIEHKa
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c(hOpMHUPOBAHHOCTH OTACNIBHBIX JMYHOCTHBIX PE3YJIbTATOB, IO CIEAYIOIINM
napaMeTpam:

1. coOnroneHre HOPM U TPaBUJI IOBEJCHHUS, IPUHATHIX B O0ILIECTBE;

2. mpuJie)KaHUE U OTBETCTBEHHOCTh 32 PE3yJbTaThl 00yUEHUS;

3. TOTOBHOCTH ¥ CITOCOOHOCTB JIeNIaTh OCO3HAHHBIN BBHIOOP CBOEH 00pa30BaTeIbHOM
TPAaEKTOPUH, B TOM YHCIE BBIOOpP HampaBiI€HUs NPO(HUIBLHOIO 00pa3zoBaHUS,
IPOEKTUPOBAHNWE WHAMBUAYAJbHOTO YYEOHOro IIJJaHA Ha CTaplield CTyNeHH
o0y4eHus;

4. LIeCHHOCTHO-CMBICJIOBBIE YCTAaHOBKU OOy4aromuxcs, GopMupyemMble cpeiacTBaMu
Pa3IMYHBIX IPEIMETOB B PaMKax CUCTEMbI 00111ero 00pa30BaHMUs.

OueHka JOCTHKEHHUS METalpeIMETHbIX pPe3yJabTaroB IMPOBOAMUTCS B  XOZE
Pa3IUYHBIX TPOLIETYP:

1. craproBasi TMarHOCTUKA (OIEHUBAIOTCS YPOBHU C(HOPMUPOBAHHOCTH HABBIKOB K
COTPYIHUYECTBY, KOMMYHUKAIIMU U CAMOOPTaHU3aIINHN );

2. TeKymas JMArHOCTUKAa (OIEHWBAIOTCS Y4yeOHBIC WCCIENOBaHUS, Y4eOHbIE
IPOEKTH,  y4eOHO-TIPAaKTHUECKWE W  y4eOHO-TIO3HABaTEIbHBIC  3aJaHUS,
TEMaTU4YECKHEe padoThl);

3. mpoMexyTodHash JUArHOCTUKa (OLIEHHMBAIOTCS KOMIUIEKCHBIE paloThl Ha
MEXIPEIMETHOM OCHOBE, HANpaBICHHbIE HAa OLEHKY C(QOPMUPOBAHHOCTH
MO3HABATEJIbHBIX, PETYISTUBHBIX U KOMMYHUKATUBHBIX JEUCTBUU MPHU PEIICHUU
y4eOHO-TI03HABATENIbHBIX U HAYYHO-IPAKTUUYECKUX 3a71a4);

4. uTOroBasi IMarHOCTUKA (OLIEHUBAIOTCS UTOTOBBIE PaOOTHI).

MeTo/1bl KOHTPOJIS TOCTUKEHUS TIIaHUPYEMBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB:

* HaOJIIOZICHUE;

* MPAKTUYECKUE padOThI;

* TECTUPOBaHUE, OJIUI-OMPOCHI;

* TBOpUECKHUE padOTHI;

* TUAarHOCTUYECKHE, TPOBEPOUHBIE, KOHTPOJIbHBIE PAOOTHI;

* UTOTOBBIE TEMAaTHYECKHE padOTHI;

* TMarHOCTHUYECKUE KapThI;

* AaHKETHPOBAHUE;

* U3y4YEHUE JOKYMEHTALUH;

* TUA.

[TonBeneHnre UTOTOB peanu3alliy MPOTPpaMMBbl OCYIIECTBIsIETCA B OpMe aHaIM3a

PE3YILTATOB PCIICHUA KOHTPOJbHO-U3MEPUTCIIbHBIX MAaTCPUAJIOB.

OunenuBaembie YpoBeHb chOpMUPOBAHHOCTH
napaMeTpbl Bricokuii ypoBEHbB | Cpenauii ypoBEHb | Hwuzkuit ypoBeHb
I CdopmMupoBaHHOCTE JHYHOCTHBIX Y V]I
1.1 | ChopmupoBa | mposiBisieT MPOSIBIIACT 0oOHapyXUBaeT
H YCTONYUBBIN MHTEPEC 0e3pa3InyHOe WU
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HOCTb MHTEpEC K JTI00OMY | MPEUMYIIIECTBEHH | HETaTUBHOE
y4eOHO-TIO3H | yueOHOMY 0 K HOBOMY OTHOIIICHUE K
aBaresb Marepuany, Kak dakTUIeCcKOM y4eOHOM
HOTO (akTHuecKkomy, Tak | yueOHOMY NEeATEIbHOCTH,
MHTEpeca U K Martepuay, HEOXOTHO
TEOPETUUYECKOMY, o0y4Jaromucs BKJTIOYAETCS B
CTapaTesibHO U C MPOSIBIISIET BBITIOJTHCHUE
KeTaHueM MO3HABATEJIPHYIO | 3a7aHUN, HE
BBITIOJIHSIET JTIFOObIE | aKTUBHOCTD MPUHUMACT
3a/IaHUS MPEUMYIIIECTBEHH | IIOMOIIbL CO
perno/iaBares O JIUIIIb B CTOPOHBI
COTPYJIHUYECTBE C | MpernogaBaTens,
MIPENO/IaBaTesieM | OXOTHO
BBITIOJTHSET JTUIITH
IIPUBBIYHBIC
JICUCTBUS, YEM
OCBaMBAET HOBbIE

1.2 | [Ipunstue u | Bcerna coOuronaeT | 3HaeT U HOPMBI U
coOMIoficHNEe | MpaBUjIa U HOPMBbI cTapaercs npaBaBuUIa
HOPM MOBEJICHUS Ha cobmoaaTh MIOBEJICHUS HE
MTOBEICHUS 3aHATUU npaBuiia coOroIacT,

MIOBEJICHUS, UTHOPUPYS JTNOO HE

HapyIas uX, Kak | oco3HaBas uX

IPaBUIIO, MO

BJIUSIHHEM JIPYTHX

1.3 | CamoonieHKa | BO BCEM peabHO B OCHOBHOM Ype3MEPHO

OIICHUBAET ceO4, peanbHO 3aBBIIICHHAS WU
CBOM JIOCTHXKEHUS U | OIICHUBACT ceOsl, | 3aHMKEHHAS
BO3MOXKHOCTH CBOU JJOCTMIKEHUSI | CaMOOIICHKA,
(momyctuma 4yTh Y BOBMOXXHOCTU | HEKPUTUYHOCTD K
CHUIKEHHasI (momyctuma CBOEMY IOBEJICHUIO
CaMOOIIEHKA) YyTh 3aBBIIICHHAS

CaMOOIICHKA)

1.4 | HpaBCTBEHHO | BBIAENSET BBIJIEISIET HE BBIACISIET
-3TUYECKasl MOpaibHOE MOpaibHOE MOpabHOE
OpUEHTalUs | COAepKaHue collepKaHue collepKaHue

CUTYaIuu CUTyaluu CUTyaluu
(pacckaza), npu (pacckaza), (pacckaza), pu
OCYIIIECTBJICHUU OPUEHTHUPYSCh HA | OLICHKE
MOpPaJIbLHOTO YyBCTBA U MOpPaJbHOTO
BBIOOpA JTaeT SMOIIUU €€ BBIOOpA
aJICKBaTHYIO YYaCTHUKOB, B y4aCTHUKAMU
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HPABCTBEHHYIO OIICHKE UX CUTyallu1
OLICHKY JCHCTBUM €€ | NEeNCTBUI OTCYTCTBYET
YYaCTHHUKOB, OpUEHTUPYETCS OpHUEHTAIlUs Ha
OPUEHTHUPYSCh HA Ha OOBEKTUBHBIC | HOPMBI
MOTHBBI UX CIEACTBUS COLIMAJIBHOTO
MOCTYIKOB, yMEET MOCTYIIKOB 1 MIOBEJICHUS
apryMeHTHPOBATh HOPMBbI (OTBETCTBEHHOCTH,
HEOOXOAUMOCTh COLIMAJIBHOTO CIIPaBEAJIMBOTO
BBITTOJTHEHUS MOBE/ICHUS pacnpeneneHus,
MOpPaJIbHOW HOPMBI | (OTBETCTBEHHOCT | B3aMMOTIOMOIIIH ).

Y, CIIPABEIJIMBOIO
pacnpeaeneHusl,
B3aMMOIIOMOIITH )

1.5 | Omoumonans | Bcerga CIOCOOEH K NEPEKUBAET TOJIBKO
Hast COIIEPEIKUBAECT U CONEPEKUBAHUIO, | COOCTBEHHBIE
OT3BIBUUBOCT | CTPEMUTCS Cpazy HO Cpa3y OKa3aTh | HEyJIa4yu U
b OKa3aTh IMOMOIIIb MOMOIIIb IPYTUM | Oe3pa3auyHo

IPyruM HE CTPEMUTCS OTHOCHUTCS K
npoOaeMaM JIPyTrux

II CdhopmMupoBaHHOCTEL peryISATUBHBIX Y Y/

2.1 | JlelicTBue CaMOCTOSATEIBHO OPUEHTUPYETCS CIIOCOOCH
1ieJIeriojlaraH | OPUEHTUPYETCS B B MMPAKTUYECKUX | IPUHUMATh TOJIBHKO
us MPAKTUYECKUX 3aJJaHUSIX C npocTeume

3aJlaHUsX, ydeOHasl | ITOMOIIIBIO 3aJlaHus, 1aBaCMbI€C
3aja4a MPENoAaBaTes, MPENOJABATEIIEM B
YIIEPKUBACTCS U OCO3HAET, YTO dbopme mpocToro
pEryIUpyeT BECh HAJI0 JIeaTh U yKa3aHus U He
MpoLEecc YTO CAEal B npearnoararonme
BBITTOJTHCHUS npouecce BBIJICJICHUE
3a7aHusl; C pelIeHus MIPOMEKYTOUHBIX
ITOMOIILIO MIPAKTUYECKOU LeJICH;
IpernoaaBaTesis 3a7a4u, B MPEIBABISIEMOE
OPUEHTUPYETCSI B | TEOPETUUECKUX 3a7laHUE
3aaHUsIX 3a7a4ax HE OCO3HAETCS
TEOPETUYECKOTO OPUEHTUPYETCS pebeHKOM
Xapakrepa YaCTUYHO, OH BEACT
ce0s1 XaoTUYHO, HE
3Has, YTO UMEHHO
HaJI0 JeJ1aTh

2.2 | HevictBue MOXET COBMECTHO |B KOIIUPYET
MJJAHUPOBAHU | C B3POCIBIM COTPYIHUYECTBE C | IEUCTBUS YUUTES,
s MJJAHUPOBATH MIPENoAaBaTeyieM | IJI0X0 OCO3HaBad
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OLICHUTH CBOMU
JIENCTBHUS, OKA3aTh

OLICHUTH CBOMU
JICUCTBUS, HO

MOCJIEIOBATEIBHOCT | O0yJaronuics UX HalpaBJI€HHOCTb
b BBITIOJTHEHUS criocoOeH Y B3aUMOCBSI3b,
3a1aHus U BBIJICTTUTh CaMOCTOSITENILHO
YCIIEIIHO y4ueOHbIC pabortarb Mo
CaMOCTOSITETTLHO NeNUCTBUS, PEIJIOKECHHOMY
paboTtarh Mo MJIaHy | HEOOXOIUMBIE TS | TIEAAroroM IiaHy
penieHust HE MOXET
y4eOHOM 3a/1auu;
croco0eH
paborarb 1Mo
PEJIOKEHHOMY
IUTaHy TIPU
HE3HAUYUTEJIbHOM
KOHTPOJIE
Ipeno/iaBareis
2.3 | HevicTBus oOyyaromuics KOHTPOJIb oOyvaromuiics He
KOHTPOJII U | OCO3HAET MPABUJIO | BBITIOJHSAETCS KOHTPOJUPYET
KOPPEKIUU KOHTPOJIsA, HO HEOCO3HAHHO y4eOHbIC IEUCTBUA,
3aTPyIHACTCS JIUIIB 32 CYEeT HE 3aMevacT
OJTHOBPEMEHHO MHOTOKPAaTHOTO JOTYTIIEHHBIX
BBITIOJHSATH y4€OHBIE | BHITTOJIHEHUS OIIKUOOK; HE MOXKET
NENCTBUA U 3aJ1aHUs, CXEMBbI 0OHapyKUTh U
KOHTPOJIUPOBATh UX; | NEHCTBUS WU UCIIPABUTH OIHUOKY
HaXOJUT, HOCHUT CITyYalHBIN | 1a)ke 10 TIPOChOe
WCIIPABIISAET U HEIMPOU3BOJIbHBIN | MpernogaBaTes, He
OOBSICHSICT OMUOKK | XapaKTep; KPUTHUYHO
MOCJIE PEeIICHUs 3aMETHB OMINOKY, | OTHOCHUTCS K
3a/1a4yu; B oOyyaromuics UCIIPABJICHHBIM
MHOTOKPaTHO HE MOXET OIK1OKaM B CBOMX
MMOBTOPEHHBIX 000CHOBAThH paboTtax u He
JIEUCTBHUAX OIIMOOK | CBOMX JIEHCTBMI;, | 3aMedaeT OITHOOK
HE JIOMyCKaeT cIeaHHbIe TPYTUX
OIM1OKHU 00y4Jaronuxcs
UCITPABIISIET
HEYBEPEHHO
2.4 | HeiictBue yMEET HE YMEET oOyJaromuiicsi He
OLICHKH CaMOCTOSITETILHO CaMOCTOSITENIbHO | YMEET, HE MbITAeTCS

¥ HC WCIBITHIBACT
OTpeOHOCTH

MPABWJIBHOCTh UM | UCTIBITHIBAET OIICHUBATH CBOU

OIK1OOYHOCTh NOTPEOHOCTH B JNEUCTBUSI — HU

pe3ysbTara, MOJTYYEHUU CaMOCTOSITEJIbHO,
24

UM Oepsabun A.E. LleHTtp "Noroc"

O6pasoBaTtenbHas nporpaMmmMa «lloaroToBka kK UTOrOBOM aTTecTaumMm no MmatemaTtuke», 9 knacc




COOTHOCS €T0 CO OIIEHKH CO HU T10 TpOChOe
CXEMOM JAEUCTBUSA CTOPOHBI IIPENOAaBaTEIS;
MpEenojiaBaresisi; | OTMETKY JJaHHYIO
MOXKET OLICHUTD npenojiaBaresieM
JNEUCTBUS IPYTUX | BOCIIPUHUMAET
HEKPUTHUYECKH, HE
BOCIIPUHUMAET
apryMEHTAIUIO
OLICHKU;

2.5 | Camoperynst | IOMHUT U IIOMHUT, HO HE HE BBINOJIHSET U

s yIEpKUBAET BCEraa 3a0bIBaeT
MIPaBUIIO, BBITIOJIHSIET UHCTPYKIIHIO, HE
UHCTPYKIIMIO BO npaBuia, BBITIOJIHSIET U HE
BPEMEHU; UHCTPYKIIMH; HE | CTPEMUTCS
BBITIOJIHSIET U BCEI/Ia BBIMNOJHSE | BHIMOIHUTD
3aKaHYMBaCT T ¥ 3aKaHYMBAET | 3aJlaHUE JI0 KOHIIA;
JIEVCTBUE B JIEVCTBYUE B HE CII0CO0EH
TpeOyeMblit TpeOyeMblii CIEpPKUBATh CBOU
BPEMEHHOU MOMEHT; | BPEMEHHOU VMITYJIbCUBHBIE
CIoCcoOeH MOMEHT; MOBEJICHYECKHUE
TOPMO3UTH CBOU HE BCErJa MOXKET | peakiiu Ha YpOKe
UMITYJIbCUBHBIE CIEp>KUBATh CBOU
MOBEJECHYECKHUE VMITYJIbCUBHBIE
peakuuu MOBEJICHYECKHUE

pEaKIMU HA YPOKE

III CdopmupoBaHHOCTH MO3HABATEILHEIX Y V][

3.1 | Ymenune crocobeH CaMOCTOSATEIIFHO, | HE MOXKeT 0e3
N00bIBaTh CaMOCTOATENbHO U | HO TpeOys MIOMOILIH [1€1arora
HOBBIE OBICTPO HAXOAUTH JOTIOJTHUTENIbHBIX | HANTH
3HAHMS, HEOOXOTUMYIO yKa3aHui co HE0O0XOIUMYIO
HAXOJIUTh UH(GOPMALIMIO JJIs CTOPOHBI uHGOPMALIHIO 115
OTBETHI HA BBITIOJTHEHUS npernojaBaresnis, | BBIIOJHEHUS
BOIIPOCHI, y4eOHBIX 3a/IaHUM HaXOAUT y4eOHBIX 3a/IaHHM
UCIIOJIB3YS HEOOXOIMMYIO
y4eOHUK U uHGOPMAIIHIO TS
uH()OpMAIIHIO BBITIOJIHCHUS
, y4eOHBIX 3aIaHuM
MOJTYYEHHYIO
Ha YPOKE

3.2 | YmMeHHE npu C IIOMOIIBIO JaxKe Mpu
OTJINYaTh HE3HAUUTEIbHOU MIperno/iaBareis TIOMOIIIH CO
M3BECTHOE OT | MOMOIIIHU CO crnoco0OeH CTOPOHBI IeAarora
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HEU3BECTHOTO | CTOPOHBI OTJIMYaTh HOBOE | IUIOXO OTJIMYAET
B CUTyalluH, | IpenojiaBaress OT YyXe HOBOE OT YXe
CHEUUAIBHO | OTJIMYAeT HOBOE OT | U3BECTHOIO MPOMIEHHOTO
CO31aHHOM YK€ U3BECTHOTO
MpernoiaBare
JeM

3.3 | YMenue cnoco0eH mnpu COBMECTHO C Jaxe Ipu
nenarhb HE3HAUYUTEIbHOU NEJaroroM Wi 3HAYUTEIbHOU
BBIBO/IbI HNOJIIEPIKKE OJTHOTPYIIITHUKAM | IIOMOIIH CO

nejarora c/iejiarb Y MOXKET CJIeJIaTh | CTOPOHBI Ie/1arora

BBIBOZBI 11O BBIBOJIBI 110 HE MOXET CJIeJIaTh

pesyapTaram pabo | pe3yibraraM BBIBOJIBI 110

ThI paboTHI pe3ynbraram
paboOTBI

3.4 | AHasn3 MOXKET BBIJIEISAET 3aTpydHsIETCS B
00BEKTOB C CaMOCTOSITETILHO CYIIIECTBEHHbIC BBIJICTICHUU
LETBIO BBIJICTTUTh MIPU3HAKU CYIIIECTBEHHBIX
BBIJICICHUS CYILIECTBEHHbIC CpaBHUBAEMBIX MIPU3HAKOB
CYLIECTBEHH | IPU3HAKU 00BEKTOB MO CpPaBHHUBAEMBIX
BIX CpPaBHHUBAEMBIX HaBOASAIIUM 00BEKTOB
IPU3HAKOB 00BEKTOB BOIIpOCaM

nejarora

3.5 | I'pynnupoBka | mpakTU4eCcKu OCYILLECTBIISICT JTAaHHBIE
u CaMOCTOSITETILHO 3TU omnepanuu JIOTUYECKHUE
KJ1accudukal | OCyImecTBISCT 3TU | IPU MOMOIIH omepanuu Jis
1 OObEKTOB | Omepaluu Ha HaBOSIIUX pebenka

COOTBETCTBYIOIIIEM | BOIIPOCOB HEJIOCTYTHBI
BO3pacTy B3POCJIOTO

peAMETHOM

MaTepuae

3.6 | YcranoBieHu | cmocoOeH OIpeIeIIsIeT HE MOXKET
e CaMOCTOSITETILHO NPUYUHHO-CIIEJICT | YCTAHOBUTH
MIPUYUHHO-CJI | ONPEJIECTUTh BEHHBIE CBSI3H, NPUYUHHO-CJIE/ICTB
€ICTBEHHBIX | IPUYMHHO-CIIEJICTBE | HO, KaK IMPAaBWJIO, | €HHBIC CBSI3H JIaXKe
CBA3EH HHBIE CBSI3U Ha 10 HABOSIIIIM NpU 3HAYUTEITHHON

JIOCTYITHOM BOIIpOCaM MOMOIIIH B3POCIIOTO
y4e0HOM MaTepuaje | B3pOCiIOoro

3.7 | YMeHHne YacToO CIIOCOOEH [0 HABOMALLIMM | IAXKE IPHU
BBISIBUTh CaMOCTOSITEJILHO BOIIpOCaM 3HAYUTEILHON
AHAJIOTHH Ha | BBISIBUTH @HAJIOTUHM | B3POCIIOTO MOXKET | IOMOIIHU B3POCIIOrO
OPEAMETHOM | HA IPEIMETHOM BBISIBUTh 3aTpyJHSAETCS B
MaTepuae MaTepuae AHAJIOTMH Ha BBISIBIICHUHT
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MPEIMETHOM

dHaJIOI'n1 Ha

IPCAJIOKCHUS

Marepuaie pPEAMETHOM
Marepuaie
3.8 | YmMenue pebeHOK OBICTPO MOHUMAET HE MTOHUMAET WU
HCMOJIb30BATh | IOHUMAET WHCTPYKIHIO, JI0XO MOHUMAET
WHCTPYKIIUIO, MOXKET UHCTPYKIIMIO 110
3HAKOBO-CHM | MOXKET BBITOJHATh | BBIIIOJHUTH CO3/IaHUIO0 MOJICIIH
BOJIMYECKHUE | IEHCTBUE 3aJ1aHue WU CXEM,
cpencTBa Al | KOQUPOBaHUS KOJIMPOBAHUS O | HE TIOHUMAET KaK
co3aaHus BHayaJje 1o oOpasity, HO nepeaaBaTh
MOZENEN U oOpa3siry, a 3aTeM JOIyCKaeT JIOTUYECKUE WU
CXEeM CaMOCTOSITENIBHO, C | JOCTAaTOYHO YHUCJIOBBIC
HEOOJIBITTNIM MHOTO OITHOOK OTHOILICHHE
KOJINYE€CTBOM (1o 25% ot 3HAKOBO-CUMBOJINY
(0111510} 3 BBITIOJIHEHHOTO €CKUMHU
o0bema) mubo CpelCTBaMU, HE
paboTtaeT KpailHEe | MOXKET BBIIIOJIHUTH
MEJIJICHHO 3aJJaHUE TAXKE 10
o0pasiy
IV CdopmupoBaHHOCTH, KOMMYHUKATUBHBIX Y Y]]

4.1 | Ymenue COITIacyeT CBOU MPUXOAUT K HE MBITACTCA
paboraTh B CIOCO0 IENCTBUA C | COMNIACHUIO JIOTOBOPUTHCS UITH
nape u JIPYTUMU; OTHOCHUTEJIBHO HE MOXKET MPUNTH K
rpyIre CpPaBHUBAET crioco0a IeHCTBUS | COTIIACHIO,

CIOCOOBI IEUCTBUSA | TPU YUACTUH HacTauBasi Ha
1 KOOPJUHUPYIOT MPENOAABATEIS; CBOEM; HE YMEET
UX, CTpOs UCTIBITHIBAET OIICHUBATH
COBMECTHOE 3aTpyIHEHUS B pe3yNbTaThl
NEUCTBUE; CICAUT | KOOPAUHALIUU NEeSATeIbHOCTH
3a pean3anuen COBMECTHOTO IPYTUX JETEH;
IPUHSATOTO NENUCTBUS,
3ambIcia JOITyCKaeT

OIIUOKH MPHU

OIICHUBAHUU

NEeATEeIbHOCTH

JIPYTUX

4.2 | YMenue ymeer OoQOopMIIAThH | yMEeT HE yMeEeT
oOpMIIATH CBOIO MBICJIb B 0hOpPMIISITH CBOIO | CAMOCTOSITETILHO
CBOIO MBICIIb | YCTHOM pE€YM Ha MBICJIb B YCTHOM 0hOpMIISTH CBOIO
B YCTHOWU YpPOBHE peyYy Ha YPOBHE | MBICJIb B YCTHOMN
peun HEOOJIBIIIOTO TEKCTa | OJTHOTO peun
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4.3 | Ymenue yTeHue 0e3 YTEHUE C YTEHUE C
BBIPA3UTEIbH | OMIUOOK U C HEOOJIBIINM O0BIIIIM
O YUTaTh U WHTOHAITUEH, KOJTUYECTBOM KOJTUYECTBOM
MEPECKA3bIBA | MOJHO U TOYHO OIINOOK, OIINOOK,
Th TEKCT MepecKasbiBacT cTapaercs OOYKBEHHO-CJIOTO
coJiepKaHue TeKCTa | cOOI0AaTh BOE, Oe3
WHTOHAIIHIO, WHTOHAIIWH,
nepecka3biBaeT nepecka3biBaeT
TEKCT C TEKCT CO
HE3HAYUTENbHBIMU | 3HAYUTEIbHBIMU
UCKKEHUSIMU UCKa)KEHUSIMU €TO
CoJIepKaHus COJICPKaHMSI
4.4 | ChopmupoBa |3Haer u 3HAET, HO UHOTJIAa | HE 3HAET W HE
H cOOJIIOaeT HOPMBI | HE COOMIONAET COOIIOaeT HOPMBI
HOCTH HOPM B | OOITIICHUS C IETBMH | HOPMBI OOIICHHMSI C | OOIIEHUS C ACThMHU
OOILIEeHUH C Y B3POCJIBIMU JIETHMU U Y B3POCIIBIMU
IETHMHU B3POCJIBIMU
Y B3POCIIBIMH
4.5 | YMeHue B TPYIIIOBOU B TpPYyINIOBOU B TPYyIIOBOU
BBITIOJTHSATh paboTre MOXKeT pabore MOXKeT paboTe 1o 3a1aHHI0
pa3nuYHbIC OJTMHAKOBO YCHEIIHO YUUTEIIST MOKET
COLIMAJIbHBIE | YCIIEITHO BBITIONTHSATD YCTIEIIHO
pomu B BBITIOJTHATD JIO0YIO | 3a/IaHHYIO POJIb BBITIONTHATH POJIh
rpynmne 3aJIaHHYIO POJIb IIPY MIOCTOSTHHOW | TOJTBKO
(nupepa, MOJITICPIKKE VCTIOJTHUTEIS
WCIIOTHUTENS YUATEIIS
OTIMOHEHTA
Ip.) B
COOTBETCTBHH
C 3aJla4yamMu
y4yeOHOMI
TSI TENBHOCT
u

5. YeqoBus peajm3auuu nporpamMmmasl
- MynbTuMenuitHoe 000pyI0BaHUE;
- MnmrocTpaTuBHBIE U CITPABOYHBIE MATEPUAJIBI;
- Kabumner;

- YyeOHas MeOelb;
- MarauTtHO-MapKepHas JOCKa;
- MeTonnueckue mocoous;
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- lugakTiyeckre MaTeprabl (B TOM YHCIIC - BAPHATHBHBIN );
- Y4yeOHO-MeTOANYECKUI KOMILJIEKT;
- UHpopMaIinOHHbIE CTECH/IBI.

6.Cnucok Jimreparypsbl.
6.1. HopmaTuBHO-nIpaBOBbIE AKTHI.

1. Konuenuus pa3BUTHS TONOJHUTEIBLHOrO 00pazoBanus aereit 10 2030 roxa.
Pacnopsixenue IpaButensctBa Poccutickoit @eaepanuu ot 31 mapra 2022
. Ne 678-p.

2. CIT 2.43648-20 «CaHMTapHO-3NIHIEMHOJIOTHYECKUE TpeOOBaHMUS K
OpraHM3alysIM BOCIUTAHUS U OOy4eHHUs, OTJbIXa U O3JO0POBIICHUS JETeH U
MOJIOZIEXKW», yTBEpkIAeHbl [locTaHoBieHneM [TaBHOro rocyapcTBEHHOTO
canuTapHoro Bpada Poccuiickoit @enepannu ot 28.09.2020 No28.

3. Ilpuka3 MunucrepctBa npocsemenuss PO or 27 uronsa 2022 . N 629 “O6
yTBepkeHnn [lopsigka opraHu3aldd U OCYHIECTBICHUS 00pa3oBaTesibHON
JEeSITeIbHOCTH 110 IONOJHUTENbHBIM 00111€00pa30BaTeIbHbIM IporpamMmmam’”

4. Tlucbmo MunoOpHayku Poccuu Ne 09-3242 ot 18.11.2015 «O nanpaBneHuu
uHpopmauum» (BMecte C «MeToIUYeCKUMU PEKOMEHJAUUsIMH 0
IPOECKTUPOBAHUIO  JIOTIOJHUTENBHBIX  OOILEpa3BUBAIOLIUX  MPOrpaMMm

(BKJIFOUAs pa3HOYPOBHEBBIC TPOTPAMMBI )»
5. ®enepanbupiii 3akoH PO ot 29.12.2012 1. Neo 273-®3 "O6 06pa3zoBaHUU B

PO".

6.2.Ilenarornueckas sureparypa u UHTepHeT-UCTOYHUKH
6. JleMOHCTpaIMOHHBIM BapUAHT KOHTPOJIBHBIX HM3MEPUTENIbHBIX MaTepHUaioB
st nipoBefeHus B 2024 rogy OCHOBHOTO TOCYIApCTBEHHOTO 3K3aMeHa IO
MaTEeMaTHKE;
7. Komudukatop TpeOOBaHMII K YPOBHIO HOArOTOBKM OOYYarOIIUXCS IS
MPOBEACHUS OCHOBHOTO TOCYAapCTBEHHOTO AK3aMEHA 10 MaTEMAaTHUKE;
8. Komudukarop »>7eMEHTOB coOAECpKaHUS ISl TPOBEACHUS OCHOBHOIO
rOCyIapCTBEHHOTO IK3aMeHa [0 MaTEMaTHKE;
9. Cnernuduxaiys KOHTPOJIbHBIX U3MEPUTEIIBHBIX MAaTEPUAJIOB JJIsl IPOBEICHUS
B 2024 romy 0CHOBHOI'O rOCYJJapCTBEHHOTO 3K3aMeHa 10 MaTeMaTHKe.
10. Maremaruka. 9 kmacc. OI'D 2024: 60 TeCcTOB C y4eTOM BCEX M3MEHEHUI
HemoBepcun OI'D 2024 / Tlom pen. J.A. MambneBa. — M.: U3narenbcTBo
«Haponnoe obpaszoBanue», 2023.
11. MaremaTuka: TUIIOBBIE TecToBbIC 3ananus: 14 sapuanToB / Ilox pen. U.B.
SImenko. — M.: U3narenbctBO «OK3amen», 2023.
12. Kouarun B.B., Kouarnna M.H. OI'D 2024. MaremaTtuka: cOOpHUK 3aJaHUN
- M.: U3pgareabcTBO «DKCMOY, 2023.
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13. SAmenko U. B., lllecrakoB C. A. Maremaruka. [lonroroBka kK OCHOBHOMY

rOCyJIapCTBEHHOMY 3K3aMeHy. MeTtonudeckue ykazanus. — M.: M3parenbCcTBO

«MIIHMO», 2023.

14. Odpunmanersiii caiit ®UIIN: http://fipi.ru/

15. Caiit «Penry OI'D PDy: https://oge.sdamgia.ru

16. Caiit A. Jlapuna: http://alexlarin.net/Poccuiickuii o0uieo6pa3zoBaTenbHbII

noptait: http://www.school.edu.ru
17.Hayunas snekrpoHHas oubnuoreka: http:// www.elibrary.ru/
6.3. Ciicok siuTeparypsbl sl AeTeil U poauTeJIe.

18. I'penos, A. I'., ITonoRa, E. I. Hayuuce npeononesars cTpecc. /
HNudopmanmonHo-MeToquuec-Kue MaTepuansl s noapoctkos. — CII6.,
CII6HUU duznueckoit kyabTypsl, 2006., - 56 ¢
19. UxonnukoBa, C. EI'D 06e3 crpecca. [IpakTuueckue COBEThl U PEKOMEHIAIINN
s poquteneit. / snarensctBo Kiesep_. Cepus JKuzHennble HaBbIkU. KHUTH
s ponutenei_, 2020., -240, ¢ ISBN 978-5-00154-272-8
20. ITerpanoBckas, JI. Uto nemarp, ecim ket sk3amer?/ OO0 «M3aarenbeTBo
ACT», 2013., - 38c.
21. dpancyasa lonsro, Ha cropone monpoctka/M3narenscrBo: Pama
[MaGnummar, 2020., - 424 ¢ ISBN: 978-5-91743-078-2
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