Peuensus

Ha pazpaboTKy 0OTKPLITOro 3AHSITHSI HA TEMY:

«The Importance of Mathematics in Professional Activities of Medical Students»
Meromuueckas pa3paboTka OTKPBLITOrO 3aHATHs MMOCBsALICHA aKTyaJnbHON TEME —
JHAMCHMIO MATeMaTHKH B MPO(EcCHOHANLHON AeATebHOCTH  Oyaymux —MEIMLMHCKNX
paGoTHHKOB. B COBPeMEHHBIX yCIOBHAX PAa3BUTHA MEAHLIMHEI HCTIONB3OBAHHE MaTeMaTHYECKHUX
METOMIOB SBNSETCS BAXHOI  COCTABJIAIOLIEH npodecCHOHaNLHOM  TMOArOTOBKH  CTY/AEHTOB

MEOHLIMHCKHUX BY30B.

Llenb 3aHaTHA HanpasneHa Ha (OpMUpOBaHHE y CTYAEHTOB TMOHUMAHHMA pOIIH
MaTeMATHKH B MEAMLMHCKON MPAKTHKE W Pa3BUTHE HABBIKOB MPUMEHEHHs MaTeMaTHHECKHX
METONOB NpH pPElIeHHH TNpaKTHYeCKHX 3ajay. B paspaborke rpeACTaBiieHbl PasIHIHBIC
HHTEPAKTHBHBIE METOAbI 00y UEeH s, TAKIE KaK MO3IOBOI LITYPM, paboTa B rpynmnax, pelueHue
CHTYaLMOHHBIX 3anay (case study), obcyxaenne uHTepakTHBHBIH ornpoc. Hcrone3oBaHue
JAHHBIX METOMOB CMOCOBCTBYET aKTHBH3ALIHH TTO3HABATENLHON NEATEILHOCTH CTYACHTOB.

CTpykTypa 3aHATHs JIOTHYHO TMOCTpOEHa M  BKJIOYaeT OCHOBHbIC  OTarlbl.
OpraHU3aLHOHHbIH MOMEHT, MOTHBALIHIO, 00BbACHEHHE HOBOTO MaTEPHaa, MPaKTHHECKYIO YacTh
n pednexcrio. Ocoboe BHHMAHKE YIENEHO MPAKTHYECKAM 3a[aHHUAM, CBA3AHHBIM C pacieToM
NO3MPOBKH JIEKAPCTBEHHbIX MPENapaToB, CKOPOCTH HH(Y3HH, HHIEKCA MACCEI TEJa H aHAT3OM

MEINULIHHCKOH CTAaTHCTHKH.

JlocTtonHcTBa Pa3padoTKH

e AKTyanbHOCTb BBIOPAaHHOM TEMBI H €€ MPAKTHHECKAs HANPaBJICHHOCTE.
o Uerkas CTPYKTYpa 3aHATHS U NOC/EN0BATEIbHOCTE TANOB o0yueH#Hs.

« Mcrosb30BaHHE HHTEPAKTHBHBIX METONOB 00y YeHHSL.

o Hanuuue npakTHYECKHX 3aJaHHH H IPHMEPOB U3 MEIMLIMHCKOH MPAaKTHKH.

o CBs3b TeopeTHueckoro Marepuana ¢ Oyayuuei npodeCCHOHANBHON eATeIbHOCTHIO

CTyIEHTOB.

HenocraTku

e B paspaboTke HENOCTATO4HO NoApOOHO MPEACTAB/IEHbl KPHTEPHH OUCHHBAHHSA

eI TeJIbHOCTH CTYACHTOB.
He BO BCex 3alaHHsX MpeaycMOTpeHbl AHQQepeHuHpPOBAHHbIE 3AJAHHA AJIH

CTYJEHTOB C Pa3HbIM YPOBHEM MOATOTOBKRH.
JenatenbHO PacLIMPHTb HCIMOJIB30BAHHE HAMISAHBIX MATEPHATOB (rpaduxos,

JAHATPAMM, 11 pe3eHTALHH).




KpuTHyecKkHe 3ameqaHHsl

B MeToauueckoii paspabotke cienyer 6oiee noapoOHO ONMCATh METOABI KOHTPOJISI H OUECHKH
pe3yAbTATOB 00YYeHHs!, & Takxke BKIIOUHTb NOMOMHHTE/IbHbIC MPUMEPLI 3a4a1 MOBbIIIEHHOM
CJI0KHOCTH JUTsl Pa3BUTHA aHAJIUTHYECKUX HABBIKOB CTYICHTOB.

TpennoxeHnsi H PEKOMEHIAUHH

o JlomonHuTh pa3paboTKy  HAFJISAHBIMH marepHajamMu  H MYJIbTHMEHHHOH
npe3eHTALHEH.

. Pacmnpmb () (6]5 NMPAKTHYECKHX 3aAAHHH C UCIOJIb30BAHHEM peajibHbIX MEIULIMHCKHX
JaHHbIX.

 PaspaGotarh Oonee ACTANbHYIO CHCTEMY OLICHHBAHHS Pe3yJIbTATOB 00y eHHS.

JakI04YeHHe

B uenoM MpeACTaBj€HHas METOAHYEeCKas pa3paboTka COOTBETCTBYET COBPEMEHHEIM
TpebOBaHUAM OpraHu3alnH yueOHOro mpouecca B BbICIIHX yueOHBIX 3aBENEHHX. Martepuan
yMeeT TPAKTHHYECKYH0 HarpaBJeHHOCTH H cnocobcTByer (pOpPMHPOBAHHIO npo(eccHOHabHBIX
KoMreTeHLni Oy ayux MeAHLHHCKHX pabOTHHKOB.

C yueroM BbICKA3aHHBIX 3aMEYaHHH ¥ NpeIOKeHHH NaHHas pa3paboTka MOXET ObITb
PEKOMEH0BAHA K MCNOJIL30BAHHIO B 06pAa30BATEILHOM NpOLECCe METHUHHCKHX BY30B.
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Topic: The Importance of Mathematics in Professional
Activities of Medical Students

Subject: IT & Mathematics
Level: Medical University Students
Duration: 90 minutes

Teaching Methods: Interactive methods (brainstorming, case study, group work, medical
problem solving, discussion)

General Goal
To develop students’ understanding of the role and practical importance of

mathematics in medical practice, and to form skills in applying mathematical methods for
solving clinical and medical problems.

Specific Goals
1. Educational Goals
e To explain the importance of mathematics in medicine and healthcare.
e To develop students’ ability to perform medical calculations such as drug dosage,

infusion rate, and concentration.
e To introduce basic concepts of biostatistics and medical data analysis.

2. Practical Goals
e Totrain students to apply mathematical formulas in clinical situations.

e Tosolve medical problems related to dosage, BMI, blood volume, and statistics.
e To use mathematical thinking for clinical decision-making.

3. Developmental Goals
e To develop analytical and logical thinking.

e To improve problem-solving skills in medical contexts.
e To enhance teamwork and communication skills through interactive activities.

4. Professional Goals




o To prepare students for accurate medical calculations in professional practice.
o To increase awareness of mathematics in diagnostics, treatment, and research.
o To promote responsibility and precision in clinical work.

1. Learning Objectives
By the end of the lesson students will be able to:
« understand the importance of mathematics in medical practice
o calculate drug dosage
o analyze medical statistics
o apply mathematical formulas in clinical situations
o develop analytical and clinical thinking

Code of the competencies used: OK- 1, UK - 1

2. Materials

e Presentation slides

e Whiteboard

e Calculator

e Worksheets with medical problems

3. Lesson Structure (90 minutes)

Stage Time Method Activity

Introduction|10 min| Brainstorming Mathematics in medicine discussion

Motivation |10 min|Medical examples| Teacher shows real clinical calculations

Activity 1 |20 min]  Group work Drug dosage calculations
Activity 2 |20 min Case study Hospital statistics
Activity 3 |20 min| Interactive quiz Medical math problems
Reflection |10 min Discussion Importance for future doctors

4. Lesson Procedure

1. Introduction (10 minutes)




Method: Brainstorming
Teacher asks students:

Question:
Where do doctors use mathematics?

Students answer:

drug dosage calculation
blood pressure analysis
laboratory results
medical statistics
epidemiology

Teacher writes answers on the board.

2. Motivation (10 minutes)
Method: Discussion
Teacher explains that mathematics is essential in:

e pharmacology

e medical diagnostics
o epidemiology

o medical research

Example-1

Dose formula:

Dose=Weightxdosage per kgDose = Weight \times dosage\ per\ kgDose=Weightxdosage per kg
Example:

Patient weight = 70 kg
Dosage = 0.2 mg/kg

70x0.2=14mg70 \times 0.2 = 14 mg70x0.2=14mg

Example - 2 — Body Mass Index (BMI)
Formula:

BMI = Weight / Height?

Weight = 75 kg

Height = 1.75m

BMI =75/ (1.75?)

BMI =24.5

Interpretation: Normal weight




3. Main Activity 1 (20 minutes)
Method: Group Work

Students are divided into 3 groups.

Group 1 - Drug Dosage
Dose = 0.15 mg/kg
Patient weight = 60 kg
Find the dose.

Solution:

0.15x60=9mg0.15 \times 60 = 9 mg0.15x60=9mg

Group 2 — Solution Concentration

0.2 g medicine dissolved in 250 ml solution.
Find the percentage.

Solution:

0.2/250x100=0.08%0.2 / 250 \times 100 = 0.08\%0.2/250%100=0.08%

Group 3 - Infusion Rate

Patient receives 500 ml IV fluid in 5 hours

Find infusion rate.

Solution:

500/5=100ml/h500 / 5 = 100 mI/h500/5=100ml/h

Students present their answers.

4. Main Activity 2 (20 minutes)




Method: Case Study
Case: Hospital Statistics

A hospital treats 300 patients per week.
40% require laboratory tests.

Find number of patients needing tests.

Solution:

300%0.40=120300 \times 0.40 = 120300x0.40=120
Discussion:

How mathematics helps in hospital management.
Problem 1

A hospital treats 250 patients per week.
30% need laboratory tests.

Solution

250 x 0.30 = 75 patients

Problem 2

Inaclinic 120 patients visit daily.
40% have respiratory diseases.

Solution

120 x 0.40 = 48 patients

Problem 3

In a study 200 patients participated.
60% recovered after treatment.

Solution

200 x 0.60 = 120 patients

5. Main Activity 3 (20 minutes)




Method: Interactive Quiz
Question 1

Medicine dosage = 0.2 mg/kg
Patient weight = 65 kg
Answer:

65x%0.2=13mg65 \times 0.2 = 13 mg65x0.2=13mg

Question 2

A patient receives 1000 ml fluid in 10 hours.
Infusion rate?

Solution:

1000/10=100ml/h1000 / 10 = 100 mi/h1000/10=100ml/h

Question 3

Out of 200 patients, 25% have hypertension.
Number of patients?

Solution:

200x0.25=50200 \times 0.25 = 50200x0.25=50
Clinical Problem Solving:

Problem 4

A hospital treats 250 patients per week.
30% need laboratory tests.

Solution

250 x 0.30 = 75 patients

Problem 5

Inaclinic 120 patients visit daily.
40% have respiratory diseases.




Solution

120 x 0.40 = 48 patients

Problem 6

In a study 200 patients participated.
60% recovered after treatment.

Solution

200 x 0.60 = 120 patients

6. Reflection (10 minutes)
Discussion
Students answer:

e Why is mathematics important for doctors?
e How will you use mathematics in medical practice?

7. Assessment

Criteria Points

Correct calculations 5

Participation in discussion

5
Group work 5
5

Clinical reasoning

Total: 20 points

8. Expected Results
Students will:
o apply mathematics in medical practice

o perform drug dosage calculations
o analyze medical statistics




Home work:
Task 1. Drug Dosage Calculation

1. A medicine dosage is 0.3 mg/kg.
Patient weight = 60 kg.
Find the required dose.

2. A child weighs 18 kg.
The dosage is 5 mg/kg.
Calculate the total dose.

Task 2. Infusion Rate

3. Anpatient receives 750 ml IV fluid in 5 hours.
Find the infusion rate (ml/hour).

4. A patient must receive 1000 ml solution in 8 hours.
Find the infusion rate.

Task 3. Body Mass Index (BMI)

Formula:
BMI=WeightHeight2BMI = \frac{Weight}{Height"2}BMI=Height2Weight

5. Weight =72 kg
Height =1.70 m
Calculate BMI.

6. Weight =80 kg
Height =1.75m
Calculate BMI.

Task 4. Medical Statistics
7. A hospital treats 200 patients per week.
30% have cardiovascular diseases.
How many patients have these diseases?

8. Out of 150 patients, 20% require surgery.
Find the number of patients.

Creative Task
9. Write a short paragraph (5-7 sentences) about:

“Why mathematics is important for doctors.”




Mathematics
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