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AHHOTauus. /[y BBIITyCKHUKOB IIKOJI aKTyaJIeH BOIIPOC BbIOOpa 3K3aMEHOB U IOATOTOBKH K HUM. Ha
NPOTSHKEHUU yXKe HECKOJBKUX JIET BHIITYCKHOM k3aMeH 1o Marematuke (EI'D) paspenstor Ha aBa Mo-
IyJsl: MaTeMaTuka 0a30BOro ypoBHSI M MaTeMaThka NpoQuibHOro ypoBHs. CTpyKTypa dK3aMeHa 110
npouIbHON MaTeMaTHKe Oosiee 00beMHa U IOpaszo CJIOKHEE B TEOPETUUYECKOM IUIAHE, TaK KaK BbI-
00p 3TOro 3K3aMeHa NOApPa3yMeBaeT OPUEHTHPOBAHHOCTH BBITYCKHUKA HAa CHELUAIBHOCTH C (U3UKO-
MaTeMaTHYECKHM YKJIOHOM (pa3/InuHble HMHXCHEPHBIE CTIEIUaIbHOCTH, CIICIMaIbHOCTH, CBSI3aHHBIE C
o0paboTkoi Oosbimux 0a3 gaHHBIX, U T. 1.). Ctpykrypa KM EI'D nmo npoduibHOM MaTeMaTHKE
BKJIIOYAeT B ce0sl 3a1aHus Kak 0a30BOr0 YpOBHS OCBOEHUs, Tak U yrilyOneHHoro. B cBs3u ¢ teM, uTo
®I'OC cpeanero o6pa3oBaHus MOAPA3yMEBAET HATTMYUE MEKIPEIMETHBIX CBSI3€H, MEXIPEIMETHOCTh
HaXOJWT CBOE OTPaXCHHE W B SK3aMEHAIIMOHHBIX 3amaHusaX. Tak, 3amanue Ne 10 sBnseTcst pacyeTHOI
3ajiaueil PUKIIATHOTO COJIEp KaHUs, Yallle BCEro MpejcTaBisitoniell coboit pusnyeckue GopMymsl u
3aBUCUMOCTH, OIMCHIBAIOIIUE peajibHble (PU3NUYECKUE MPOLECCHl, PACYEThl B KOTOPBIX HEOOXOIUMO
MIPOM3BECTH C MOMOIIBI0 MATEMAaTHYECKUX METOJOB. XOTh [0 YPOBHIO CIOXHOCTH AAHHOE 3aJaHUE U
OTHOCHUTCA K 3aJjaHusIM 0a30BOT0 COJAEPKAHU, IPU PELICHUH TaKuX 3aa4 JOCTAaTOYHO YacTO BCTpe-
YaroTCs OMMOKH Pa3IMYHOIo XapakTepa. B cBS3u ¢ 3TUM B JaHHOM HCCIEIOBAaHUU MPOAHATU3UPOBA-
HBI pe3yJIbTaThl PELICHNS MPUKIAAHBIX 3a7a4 ¢ ¢pusnueckum cogepkanueMm B KUM EI'D (nunamuye-
CKMI aHaJIM3 3a MOCJIEHNE TPU Tojia), pACCMOTPEHBI OCHOBHBIE BUABI 337a4 JAHHOTO THIIA, & BMECTE C
9THM U HamOoJiee 4acTo BcTpevaromuecs omuoOku. [IprBeneHa MeToanka pelieHus MPUKIAIHbIX 3a-
Jla4d OMUCAHHOTO THIIA.

KarodeBble cioBa: mpUKIaAHbIE 33JIa4M MIKOJHHONW MaTeMaTHKH, MEXIPEAMETHBIE CBS3U, METOJBI
PpeleHust, pacueTHBIEC 3a]]auu 110 U3BECTHOH QopmyIe
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Abstract. The issue whether choosing exams and preparing for them is relevant for school graduates.
For several years now, the final exam in mathematics (Unified State Exam) has been divided into two
modules: basic-level mathematics and specialized-level mathematics. The exam structure in specia-
lized mathematics is more voluminous and much more complicated in theoretical terms, since the
choice of this exam implies that the graduate is focused on specialties with a physical and mathemati-
cal bias (various engineering specialties, specialties related to the large databases processing, etc.).
The structure of control and measuring materials of the Unified State Exam in profile mathematics
includes tasks of both: a basic level and an advanced one. Due to the fact that the Federal State Educa-
tional Standard of secondary education implies the presence of intersubject communications, intersub-
jectivity is also reflected in examination tasks. So, task no. 10 is a calculation task of applied content,
most often representing physical formulas and dependencies that describe real physical processes, the
calculations in which must be made using mathematical methods. Although, according to the com-
plexity level, this task belongs to the basic content tasks, when solving such tasks, errors of a different
nature are quite common. In this regard, this study analyzes the results of solving applied problems
with physical content in the control and measuring materials of the Unified State Exam (dynamic
analysis over the past three years), considers the main types of problems of such type, and with it the
most common errors. A technique for solving applied problems of the described type is given.
Keywords: applied problems of school mathematics, interdisciplinary connections, solutions, calcula-
tion problems by formula

For citation: Bakhareva, A.A., & Filippova, O.V. (2023). Methods’ application of mathematical
physics for solving applied problems of school mathematics. Derzhavinskii forum = Derzhavin Fo-
rum, vol. 7, no. 3, pp. 407-411. (In Russ., abstract in Eng.)

BBEJIEHHE MYIO HET, TO JAHHOM TEMATHUKE IMOCBSATUIIU

samanue Ne 10. B 3amaHusx HeoOX0IuMMO

B nannoii pabore npoBeaeH aHAIU3 pe- BBIPa3UTh HEU3BECTHOE U3 (U3NYECKON

3yJIbTaTOB U BO3MOXKHBIX OLIMOOK B 3aJJaHU- dbopMyIbl U TOJICTaBUTh M3BECTHBIE 3Haye-

ax EI'D mo matemarnueckoit gusuke. 3ana- Hud. I[Ipumepsl peleHus MeXIIpPEeAMETHBIX

Hue 10 npodunsHoro yposus B EI'D mo ma- 3aja4d npuBeneHsl B [1-3]. Pe3ynbraThl pe-

TEMaTUKE IpPOBEpPSAET HaIIM MaTeMaThye- mieHus: moo0HBIX 3a1a4 Ha EI'D O6butn mpo-

CKHME 3HaHUs B NPUKIAIHBIX acrekTtax. Ca- AQHAJIM3UPOBAHBl COIVIACHO NPHUBEACHHOMY
MH IO cebe MareMaTH4YecKH 3aJaHus He- OquTyl.

CJIO’)KHBIE, HO OHM 3aByaJIMPOBAaHbI MOJ 3a-
a4y U3 peanbHol xu3Hu. B OI'D mo mare-
MAaTHKE OHH BXOJIAT B pa3acil peajibHas Ma- " Oruer mo EI'D mo marematuke mo Tam6oB-
temaTuka. Tak kak B EI'D pa3nenoB Hamps- ckoii  obmactm  3a 2022 rox.  URL:
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METO/JUKA PEIIEHMA

Kak wu3BecTHO, IIs pelieHus paszand-
HBIX 33/JaHU CYIIECTBYIOT CBOM OIpele-
JICHHBIE METOJIbl, BHIOOP KOTOPBIX 3aBUCHUT
OT: YPOBHSI CJIOXXKHOCTH 3aJaHusi, €ro co-
JepKaHusl, MEKIPEIMETHBIX CBSI3eH M elle
psana ycinoBui. Mcexons U3 IIKOJIBHOM IIPaK-
TUKHU, HauOoyiee YAAayHBIM MJIi YCBOCHHS
YUAIIUMHCS OKa3aycsl CICAYIOIUA METO.
pewennst 3amanuss Ne 10 KMM EI'D no
npopMILHONH MaTeMaTHKe.

MeTtonuka peuieHus, OonucaHHas HUXKE
(cM. mpumep 1), npencraBnsger coboi anro-
PUTM, KOTOpBIH BO3MOXKHO HPUMEHUTH K
OONBIIMHCTBY 3a/1ay TPUKIIATHOTO COJEp-
JKaHUS, BKJIIOYAEMbIX B 3K3aMEHAI[MOHHBIE
Marepuanbl. Tak, penieHue MNpeaCTaBIseT
coboii ciemyromye aeHCTBUS.

1. AnamusupyeM ycioBue (JIOTUYECKH
OIICHUBAaEM TIPEICTABICHHBIA (HU3UICCKUI
MpoLIecC, TO €CTh OMpEIENsieM BEITUYUHBI,
KOTOpbIE€ U3BECTHbIE, U T€, KOTOpHIE
HE00XO0/IMMO PACCUUTATD).

2. Bplpaxxaem M3 MaHHOTO pPaBEHCTBA
HEU3BECTHYIO BEIMUMHY (3aHCHIBAEM CJIEBa
OT 3HaKa PaBEHCTRBA).

2.1. Jlns BbIpak€HUS HEU3BECTHOM Iie-
peMEHHONW HEeOOXOIMMO OIpeNeInTh B3au-
MOCBSI3b MEXK]ly MOCTOSIHHBIMH U OIpee-
JIIEMOM BEIMYMHON (IIPOM3BENICHUE, pa3-
HOCTb, CyMMa BEJIMYNH).

3. IloacraBnsgeM 3agaHHBIE YHCIIOBLIE
3HAYCHUS] BEJIUYMH, COCTABIIAIONINX pPaBEH-
CTBO, ITPEOOPa30BHIBAEM €TO.

4. TIpou3BOAUM BBIYUCIICHUSI.

5. 3anuceIBaeM OTBET.

pumep 12,

B posemxy snexmpocemu nooxnouenvl
npubopsl, obwee conpomusienue KOmopvlx
cocmaensem Ry =56 Om. Ilapannenvno c
HUMU 8 PO3emKy Nnpeononazaemcs nooKuo-

https://rcoi68.ru/gia/ege/
12.03.2023).

* EI'D 2020 Maremaruka. URL: https://math
lesson.ru/Ege2020fipi-yashenko36var-2var (mara
obpamenus: 13.03.2023).

(mara obparnieHus:
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yums anekmpoodozpesamens. Onpedenume
HauMeHbUulee B03MONCHOE CONPOMUBTIEHUE
R, smoeo snexmpoobozpesamens, eciu us-
8eCMHO, UMO NpU NApPALIelbHOM COeOuHe-
HUU 08YX NPOBOOHUKOE C CONPOMUBTIEHUAMU

Ry u R, ux obwee conpomusnenue 3adaem-
RiRy

R1+R;
MAnbHO20 (QYHKYUOHUPOBAHUSL DIIeKMPOce-
mu obuee conpomueienue 6 Hell OOJHCHO
ovimb He menvue 24 Om. Omeem Oavime 6
Omax.

Pewenue

1. B 3ajade naHa BeJIMYUHA
compotuBieHuss R; = 56 Om. TpebOyercs
mogoOparh MHHHMAJIbHOE 3HAaueHHE R,

ca opmynoii: R, , a 011 Hop-

TaKoe, 4YTO JaeT CONPOTHUBICHHE CETH,
paBHoOe 24 Om.

2. TlockombKy dbopmyna TUTST
BBIUMCJICHHSI JIaHA, TIOJCTaBIssi B Hee

3alaHHBIE 3HAYCHUS BEIIMYMH, UMEEM:
3. Pemaem nonydyeHHOE ypaBHEHUE:

56R
24 = —2;
56+R>

24(56 + R,) = 56R;;
1344 + 24R, = 56R,;
32R, = 1344;

R, = 42.

[TommydaeM, 9TO MCKOMOE CONPOTHUBIIC-
Hue R, paBHo 42 Owm.

Otser: 42.

Yacmo ecmpeuaiowuecs owuodOKU: HE-
BEPHOE BBIPAKEHHUE OIPEACIACMBIX BEIIH-
YUH, HEKOPPEKTHAsl ITOJCTAaHOBKAa H3BECT-
HBIX BEJIMYMH (HCBHUMATEIBLHOCTh K €TUHU-
1[aM U3MEpPEHUs B YCIIOBUH), HEBEPHBIE pac-
YCTHI.

Ilpeonacaemvie Mmemoovt npedomspa-
weHus owuboK 6 NPUKIAOHBIX 3A0ayax ¢
Qusuueckum  cooepoicanuem:  YCUJICHHE
MEXIPEIMETHBIX CBsI3eld C (U3HKOM, Tpe-
HHUPOBKA MMOCTPOCHHUS JIOTHYECKOTO PaCCyK-
JICHUS TIPU MaTEeMaTHICCKOM OMHMCAHUH (-
3UYECKOro IpoIiecca.
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Tabmuma 1
[Ipouent Beimonnenus 3aaanust Ne 10 B EI'D
Table 1
The percentage of completion of task Ne 10 in the exam
I'pynma 1 I'pynmna 2 I'pynma 3 I'pynma 4
Hoxasaters 0-26 6amos | 27-60 Gamnos | 61-80 Ganos | 81-100 Gamios
Hpouerr 19 78 96 99
BBITIOJTHEHMS 3a/IaHUS
AHAJIN3 YCIIEIIHOCTH rpynnax 2, 3, 4 Ha 10CTaTOYHOM YpOBHE U
BBIIIOJIHEHMA 3AJAHUA HEe c(OPMHPOBAHO y YYAaCTHHUKOB dK3aMEHa
C [TPUKJIAJHBIM COJEP2 KAHUEM U3 rpynmnsl 1.

HA EI'D

Cpennuii TpOLIEHT BBLINIOJHEHUS 3aja-
HUA ganHoro tuna B 2022 1. coctaBuir 84 %,
yto Ha 7 % Ooublie, 4eM B MPEABIAYIIEM
y4eOHOM TOTy.

Pesynbrarel BbImONHEHUA 3amaHus Ne
10 ydacTHMKaMM »5K3aMeHa B Tpynmax c
pa3HbIMH YPOBHSMH MOATOTOBKH IpHUBE/IE-
HBI B Ta0OJ. 1.

Ilo cpaBHenuto ¢ 2021 r. pemaemMocTb
ATOM 3a7a4M MOBBICKJIACH B rpynnax 1, 2, 3
Y MOHU3MWIACh B Tpynne 4. YMeHue ucnob-
30BaTh MPUOOpPETEHHbIC 3HAHUS U YMEHHUS B
MPaKTUYECKOU JESITEIbHOCTA U MOBCE/IHEB-
HOM ’)KM3HU, YMEHHUE ONKCHIBATH C IIOMOIIIBIO
(GYHKIUI pa3IudHbIE 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU, YMEHHE W3BIIEKaThb HYXHYIO
UHPOpPMaLIMI0 U3 TeKcTa CHOPMUPOBAHO B

3AKJIIOYEHHUE

[IpumeHeHne MeToI0B MaTEMAaTHYECKOM
bu3MKM 7S pelieHus] MPUKIATHBIX 3a7ad
IIKOJIbHOM MaTEMaTUKHM HAIUIO CBOE OTpa-
xkenue B crpykrype KM EI'D mpoduiib-
HOM MaTeMaTWKH, IPU 3TOM Ha IPAKTHKE
JIOCTAaTOYHOE KOJIMYECTBO YYaIIUXCS Ha IK-
3aMEeHe JIONyCKaeT OMMOKU Pa3IMyHOro Xa-
pakTepa, ri1aBHOM U3 KOTOPBIX SIBJISIETCS He-
JIOCTATOYHOE MOHUMAHUE CBSI3U MEXIY Ma-
TeMaTuKON u ¢usukoi. [losromy Hambomee
YyacThle pacyeTHble OMMUOKU CBS3aHBI C He-
YMEHHEM JIOTUYECKH XapaKTepU30BaTh (u-
3uueckue mporeccol. [Ipu 3TomM ommOku
BIIOJIHE BO3MOXKHO H30€KaTh, €CIIM aHAIH-
3UpOBaTh YCJIOBHUE 3aJa4d MO OIpPEICIICH-
HOMY IPUHLIUITY (QITOPUTMY).
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