R T Be-ERE K% “Learning X” BEA ST
“DURTHE: Mk, B4, RGS5MNAH” & LFRREHH

2R R4 Introduction

BT 2Pt (Massachusetts Institute of Technology, MIT) 17 3% [E 5 5 i# ZE MM
P EARE T XS, R X AR AR BT a2 S R FA I e R KA. R
BTSRRI T 1861 4, F M E N AL 22 & TR, 728 IR ARG,
PR B T 2 e 14 5 5 ] 1R 95 RH 52 AT s B Wk . 7  RA b T

PR B T2 BE ORI AN B3 SR B A DL S R R SR A BEH T &
G, MIT 2019204 FE{1 51 QS FREH A4 55— U.S. Newst 244
5L BEBHE R R ARHAZ (ARWU) BP0, RIS E R R 45
s 2019-20 “EEAIF (FBE LRSS HE ) A RFEFEHEA A . 20214F
K FIQSH FEREHEA S —

BRE KZR M AL AR K, XL =HENEEANT. WREEAN
AR R . FHEARHE BT S RS IR 255 44, TR ILFE AR
EERKFAREREET =4, e RFE0ES T a2 e, 7r
HARTE NSO SEE B g, PLRION S E i mvk Bt KiEE . 1604071 & 5% .
2019-204F %, HRE& R2EALF THEM FOR 5 A A HE A R 5844 . 2020-214R 1,
& KA A RHE SR 2 2R HE A A 28 1144 . THEHE AR At 55844
QSH A K FH A4 FL 41744, U.S. Newst R HEAZ HAR1144.

I B B 5 Program Background

B TS S B RIARRI BR, HUBCEAE B 22 BT a6 Mo AL GEN U 71271
AR TE R R RGHEHISETT AR . GURMRHRSGE U L
FERVZERREN TR ST [, BB T a0 B RE B 107 AL B AT LI L
R 7. AT BB IR SR, 0F . RGN S M,
AR 2 A AN 2 T R U RS A AR A S R 2t 8, 3R A 58T el 1) B 4 £
.

S‘Wﬁﬁ’ 8 Instructor Introduction

o HMEBREIMIERLGHR:
FITIUEERE R EHUR AR S IEH . RS RBET e b0 B4E, RS K
PRI IR BRI R, WL S N REERT UL
BeBite.  (RIEMEBR) TR L0, RIRSEE B MRPIFAIEE (NSF) HED
FER, R EBEKRN R A 2 B, A EE R LR, EA
WrOR 2 WU S T R AR 2 ir . IR SR SRR A e 1, 5



LR S L, AR PR A4 S AR T R R SCA R, 51 6059, 1A
4 TEA

o WMEHETERR. MBRKEHLA:
I HC s 2 ALK E MIT. Wil AR S, 20kE MIT BT 515

PFLTAE AR FUBCTARE R AN T TR RS

AL MIT 107 563 S

TRE S AT ARG, W2 A K BN A PR 2 (B, 2 [ B 44
FARITIR R Z R

B H A48 Program Description

“Learning X MUK TR EURFEDIH N2 322502 H AT S A BB 7 1 i 2
WAHIN A, FLAE 10 15 B R T B IEPM L S TRE, Hiiks) 15 58
WCEAR, BRIT SRR A VO SERIRE, BoRisS . VAN S BT
Wk, TR el Nt 595 H1 4.

Wi H K Syllabus:

I} [ WEEHE RENS
1| U EWIKIES) HERAA . RS, RAEIE 24
Self-introduction project logistics
2 | GOKMRIEHURIRE | KRR E S S FEARR IR . FEARR RIE S0 R
Nanomaterials and L LRGSR ARt R o 1B A R GUK A4 R GIKIX P
Mechanical ANFEAR A I HIRNE K AL — LE R AR
Engineering A 25 A B ) KRR AR D 2 42 TNt 0 o 00t ) B
X
The importance of nanoscience, basic development context, basic
research methods and research ideas, and the latest research
progress. Answer the two basic questions of what is nano and why.
By introducing some basic characteristics of nanometer as a unit of
length, students will understand the importance of nanometer scale
as a connection between the microscopic world and the macroscopic
world.
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Mainly explain the basic principles and important applications of
fluid dynamics, an important branch of mechanical engineering.
Different from the traditional fluid mechanics course, this course
will start from the microscopic world and use the basic framework

of classical mechanics—statistical mechanics—quantum mechanics




introduced in the second course to derive the basic motion equations
of fluids in the macroscopic world, so that students can fully
understand Nano is an important way of thinking in the nature of
the subject, and it also enables students to realize the important

connection between subject and knowledge.
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Frontier of medical
device system design

and control
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This course aims to expose students to the latest medical device
systems, which can be deployed in the human body to monitor
physiological data and intervene in biological processes in the body.
The course mainly consists of two parts: internal electronic

equipment and ingestible drug delivery system.
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Microfluidic chips,
flexible robots and

smart wearable devices
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Microfluidic technology mainly refers to the manipulation of very
small amounts of fluids at the sub-millimeter size level to achieve
precise and precise manipulation. Its main characteristics are trace,
fast, and high throughput. This course mainly introduces the
principles and applications of classic microfluidics. Wearable
devices are a combination of mechanical and electronic engineering.
Its mainstream applications focus on simple functions such as step
count, sleep monitoring, and heart rate detection. Its applications in
the laboratory are much more colorful, including health, medical
care, machine learning, neural networks, cloud computing, and
integrating user information to provide a better user experience.
This course introduces the development status of wearable devices

in detail.
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Industrial Intelligent
Robot Design and
Control
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Understand what a robot is and how it differs from pure software.
Describe the difference between autonomous robots, remote control
robots and hybrid robots

Learn about some of the industries where robots are widely used

today. Understand the key components used in the robot and some




specific hardware used. By studying a series of examples/case
studies, understanding that robot design is an interdisciplinary

process.
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his course will serve as a summary of courses one to five. By
selecting some classic research cases and hot directions, using the
theoretical knowledge explained in the previous courses, it will
systematically introduce the most cutting-edge research progress of
mechanical engineering in recent years. This course will focus on
discussions including: (1) adiabatic light-transmitting aerogel, (2)
nano optics, surface plasmon, super lens and super-resolution
imaging, and (3) near-field thermal radiation-black body radiation
law Three hotspots, including the breaking of the quantum and
quantum tunneling effect Specific research work will select the
research results of MIT professors or alumni, so that students can

appreciate MIT as the frontier of world science.
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Buildings account for 40% of global energy consumption and are
mainly used for heating and cooling to make residents feel
comfortable. Mechanical engineers are at the forefront of efforts to
reduce building energy consumption and create a more sustainable
future. This course will provide an overview of how construction
engineers calculate and reduce energy consumption, and will focus
on passive heating and cooling of buildings. The course will also
introduce active heating and cooling systems and simulation

techniques to predict the performance of buildings.
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Introduction to
academic journals in

the field of machinery
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Introduction to Academic Journals in the field of machinery. A
systematic introduction to authoritative journals and representative
research results in the field of fluids, and basic knowledge related to

the characteristics, history, basic structure, and article types of




several mainstream journals.
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Literature search FREBVAREL R SCHR DAL T s N S R I 2 g
methods Introduce several basic methods of literature search, how to use
search engines to quickly and accurately find the literature you want
and understand the latest scientific research progress in the field.
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Method of reading SCHERAAZ AR
literature Introduce the classification, structure, framework, and reading
methods of documents, and how to quickly grasp the core ideas of
documents.
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How to write academic | The basic structure of academic papers, writing norms, and the
papers layout of chapters.
13 | FARRXERSHIE | RN E e TR, ST, SRR,
V. Ny 275 Academic paper picture drawing tool, usage method, skill display.
Basic methods of
drawing pictures of
academic papers
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Final presentation Part (2) and online commencement
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Surgery and medical rehabilitation

What will happen when healthcare meets technology?

Intelligent manuacturing
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Reference Letter

Student Name: March 15th, 2021

Gender: Female To Whom It May Concern,

T'm writing this letter on behalf of Hengyu Zhang, who was one of my students in the “Mechanical engincering:
‘materials, devices, systems and applications™ online project-based leaming program. In the program, Hengyu
Zhang and  his fellow students learned about applied nanoscience, fluid dynamics, intrabody medical devices,
cutting-edge robotics, the mechanical systems of buildings, and an assortment of cutting-edge MIT
Time Period: 2021/01/29 - 2021/03/08 research projects in mechanical enginesting.

Program Name: Mechanical engineering: materials, devices,

systems and applications Online Project-based Learning Program
‘microfluidi

Comprehensive Evaluation: In the class, Hengyu Zhang did the high-level design of a robot intended to disinfect surfaces at a university during

the COVID-19 pandemic. He read all of Is before cl L
in class, helping to guide the class’s exploration of the subject material. He also played an active role in a group
Paritipation Final Project Bonus | Total Grade project at the end of the program, and gave a presentation on the project’s outcome to the rest of the class.
18/20 76/80 a5 98/100 Overall, Hengyu Zhang performed well in the program and clearly demonstrated the ability to quickly master new
subjects and apply that mastery to practical problems.

Sincerely,

Program desription:

“LEARNING " ONLINE PROJECT-BASED LEARNING PROGRAM

THIS IS TO CERTIFY THAT

has all for the program

Mechanical Engineering: materials, devices, systems and applications

on March Sth, 2021

ACADEMIC ADVISOR
H.D. MIT
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Project evaluation: the tutors are very conscientious in class, well prepared and knowledgeable. They can answer the students'
questions about the course in time, and lead the students to understand a lot of cutting-edge knowledge in mechanical
engineering, which provides a good opportunity for them to further study in their major. Ms. Xu of MIT project team and other
teachers are very responsible, helping everyone adapt to the learning of MIT project quickly, organizing and communicating
various matters in time.

Project sentiment: after more than a month of study, I have learned a lot of cutting-edge knowledge in the mechanical direction,

and I believe that I can provide a great help in further postgraduate entrance examination or studying abroad.
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