YBnekatenbHbl MUP PU3UKM

Poccuiickaga Hepens MaTeMaTuKy,
G13MKN U KOMNBIOTEPHDbIX HAYK B
CeHerane



CTpyKTYypa 3aHATHH
(Lesson structure)

Ha 3aHsTHsIX paccMaTpUBalOTCA OCHOBHBIE ITOHATHS U ONPENICIICHUS TAKUX Pa3ieyioB (PU3UKHU, KAK MEXaHUKA,
TEPMOAUHAMUKA U DIICKTPOMATrHETU3M. [IEMOHCTPUPYETCA UCTOPUS PA3BUTUSA d3TUX HanpasieHuu. [lokazaHo To, Kak

MEHSJIMCh 3HAHMS OT «J1ai(PXxakoB» JIPEBHUX JIFOACH O COBPEMEHHOTO MPUMEHEHHUS UX B IPOMBIIIIIIEHHOCTH U
TEXHUKE.

The classes cover the basic concepts and definitions of such branches of physics as mechanics, thermodynamics and
electromagnetism. The history of the development of these areas is demonstrated. It shows how knowledge has
changed from the “life hacks” of ancient people to its modern application in industry and technology.

3ansitue 1: DIESKTPUUECTBO K MAarHETU3M; Lesson 1: Electricity and magnetism;
3ansiTue 2: a) MexaHHM4eCcKoe JBUKECHUE; Lesson 2: a) Mechanical movement;
0) TepMoaHaMuKa B IPUPOAE U TEXHUKE. b) Thermodynamics in nature and

technology.



3ansaTue 1. DjeKTpUYeCcTBO U MATHETU3M
(Lesson 1. Electricity and magnetism)

BBoaHast 4acTh. 3HAUUMOCTD JICKTPUUECTBA
COBPEMEHHOM MHUPE.

Jlekuus. Uto Takoe equHn4HbIN 3apan? Kak 3apssl
BIIMSIFOT JIpyT Ha apyra? OnpeneiacHue 3JIEKTPUIECKOro 1
MAarHUTHOTO TOJIEN KaK pealbHbIX (DU3NUYECKUX OOBEKTOB U
NPUMEHEHHE UX B PA3JIMYHBIX 00JACTIX TEXHUKU. SIBICHUE
MarHetnsMa. OTINYre NOCTOSHHBIX MATHUTOB OT
AIEKTPOMATrHUTOB.

HanpaenleHus eekmopa
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CUNIOBbIE JIUHUU ITIEKMPUHECKO20
noJisa

Introductory part. The importance of electricity in the
modern world.

Lecture. What is a unit charge? How do charges affect
cach other? Definition of electric and magnetic fields as
real physical objects and their application in various fields
of technology. The phenomenon of magnetism. The
difference between permanent magnets and
electromagnets.




3ansTue 1 (Lesson 1)

IpakTuyeckast Yactb. Onsvim [: Ydaiuecs coOuparoTcs B Practical part. Experiment 1: Students gather in small groups.
HeOobIMe rpynmbl. Kaxkaoi rpyrine BeIAa0TCS HA0OPbI 715 Each group is given kits for making an electromagnet. Next,
M3TOTOBJICHUS dJIEKTpoMarHura. Jlanee, Bcien 3a following the teacher, each group assembles an electromagnet
npernogaBaresieM, Kaxaas rpymna cooupaet snekrpomaraut u3  from the provided parts. The result of the experiment will be the
MPEIOCTAaBICHHBIX ACTalei. Pe3ynbTaroM onbITa CTaHET effect of magnetizing paper clips to initially non-magnetic

3 PeKT TpUMarHMYMBaHUs KaHILICISIPCKUX CKPETOK K objects (nail, spoon, fork).

M3Ha4aJbHO HEMAarHUTHBIM 00BbEeKTaM (TBO30, JIOKKE, BUIIKE).
Experiment 2: Each group 1s given kits for making a compass.

Onetm 2: Kax 0¥ rpynmne BelAar0TCs Ha0OPHI JJ1s Next, following the teacher, each group assembles a compass
M3TOTOBJICHUS KomIlaca. [lanee, Bcies 3a mpernojjapaTesieM, from the provided parts. Next, the direction of the “arrows” of
Ka)KJ1as TpyIina cooupaeT KoMnac 13 mpeaoCTaBICHHBIX the assembled compasses is compared with the direction of the

neraneil. Jlanee, HanpaBiaeHUE “‘CTPENIOK’ cOOpaHHBIX KoMITacoB arrow of a compass bought in a store. The directions must
CpaBHHUBACTCS C HAMPABJICHUEM CTPEJIKK KoMIlaca, KyrieHHoro — match.
B MarasuHe. HampapieHus: 10JKHBI COBMAAATh.
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3anarue 2. Mexanndeckoe IBHKECHHE
(Lesson 2. Mechanical movement)

BBoaHast yacThb. cnionp30BaHne TUPOCKOIIOB B HAYKE U
TexHuke. Poib Poccuu B MUPOBOM pa3BUTHUU TUPOCKOIIHUU.

Jlekuusi. MOMEHT UMITYJIbCa U 3aKOH €10 coXpaHeHus. Kak
paboTaeT BoJUOK (1oj1a). OTinyure 0oOBIYHOTO BOJIUKA OT
“kutaiickoro” (rosbl Tomcona). FOnma Makcsenna. Kak
paboTaroT rupockoIbl. Kak ycTpOeHbI TUPOJIVHBI.

Introductory part. Use of gyroscopes in science and
technology. The role of Russia in the global development
of gyroscopy.

Lecture. Angular momentum and the law of its
conservation. How does a top (spinning top) work? The
difference between an ordinary top and a “Chinese” one
(Thomson spinning top). Yula Maxwell. How gyroscopes
work. How do gyrodynes work?




3anarue 2. Mexanndeckoe IBHKECHHE
(Lesson 2. Mechanical movement)

IIpakTyeckasi yacthb. B xo1e npakTuku OyaeT
POJIEMOHCTPUPOBAHA PA0OTa PA3IMYHBIX TUIIOB BOJIYKOB.
Jlanee, B xo/1€ IEMOHCTpAIIMU TUPOCKONUYECKOro 3 Pekra
OyJIeT UCMOJIb30BaH TPEXOCHBINM TMPOCKOIL. Y YaIluMcs
OyJeT MPeIJIOKEHO U3MEHUTH MOJ0KEHUE KOpITyca
TUPOCKOIIA B TPOCTPAHCTBE, IPU ITOM TUPOCKOIT OyAET
MBITATHCS COXPAHUTH CBOE TTOJI0XKECHUE.

Practical part. During the practice, the operation of
various types of tops will be demonstrated. Next, a three-
axis gyroscope will be used to demonstrate the gyroscopic
effect. Students will be asked to change the position of the
gyroscope body in space, while the gyroscope will try to
maintain its position.

Knaccudeckini BONYOK ;v




3ansitue 2. TepMoauHAMHKA B HAYKe M TEXHUKE
(Lesson 2. Thermodynamics in science and technology)

BBoanas yacth. Kak yenoseuecTBO NCOIL30BAIO
TEPMOJAMHAMUKY TBHICSYM JICT Ha3aa U cerndac?

Jlekuus. @a3zossie niepexonsl 1 u 2 pona. [lonsatue

“remora”’. McriapeHue KUJIKOCTH U TIepeiada SHEPTUM.
Cocyabl U3 MOPUCTON DIIMHBI - APEBHUE XOJIOIUIbHUKH.

OnoBsiHHas yyMa ¥ THOEb dKcneauins CKoTTa B
AHTapKTHUTY.
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Introductory part. How did humanity use
thermodynamics thousands of years ago and now?

Lecture. Phase transitions of 1st and 2nd order. The
concept of “warmth”. Liquid evaporation and energy
transfer. Vessels made of porous clay are ancient
refrigerators. Tin plague and the death of the Scott
expedition to Antarctide.




3ansitue 2. TepMoauHAMHKA B HAYKe M TEXHUKE
(Lesson 2. Thermodynamics in science and technology)

IIpakTuyeckasi yacTb. BHauane 3aHsATUS HaJTMBaeM BOIY Practical part. At the beginning of the lesson, we pour

U3 OJIHOM €MKOCTH B KYBIIIMH U3 MMOPUCTOM IJIMHBI U B water from one container into a porous clay jug and into a
crakad. Jlajgee cieayeT JeKIMOHHAs 4acTh. B KOoHIIE ypoka glass. Next comes the lecture part. At the end of the lesson,
U3MepsieM TEMIIEpaTypy BOJIbl B CTaKaHE U B KYBILIHMHE MPU we measure the temperature of the water in the glass and in
OMOIIM TEPMOMETPOB. TemMieparypa Bojibl B KyBIIUHE the jug using thermometers. The temperature of the water
JOJKHA OBITh XOJIOJHEE, YeEM B CTaKaHeE. in the jug should be colder than in the glass.
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