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Elka bo’gimiga inyeksiyani bajarish texnikasini o’qitish va
baholash uchun mo’ljallangan obyektiv teskari aloqaga ega
trenajyor

Yelka bo’g imiga GD/L70 inyeksiyasining elektron simulyatori - bu elka bo’g»
imiga inyeksiyalarni (masalan, kortikosteroidlar, gialuron kislotasi, anestetiklar)
bajarish texnikasini o’rgatish va baholash uchun mo’ljallangan ob’ektiv teskari
alogaga ega yuqori texnologiyali trenajyor.

Model real anatomiya va ta’lim oluvchining xatti-harakatlarining aniqligi,
xavfsizligi va ketma-ketligini gqayd etuvchi elektron kuzatish tizimini birlashtiradi.

Asosiy xususiyatlar va imkoniyatlar:

1. Anatomik aniglik va realizm:

Elka kamari va kattalar tanasining yuqori gismi modeli, ko’pincha o’tirib yoki
beliga yotib.

Elka bo’g "imining batafsil anatomiyasi:

Suyak yo’nalishlari: Akromion (yelkaning akromial o’sishi), tumshugsimon
o’sish, klyuchitsa, yelka suyagining boshi.

Bo’g’imlar bo’shlig’i: elka boshi va akromion o’rtasidagi bo’shlig.

Yumshog to’qimalar: Teri, teri osti hujayralari, mushaklar (deltoid, ostki) va
real qarshilikka ega bo’lgan qo’shma kapsulalarga taqlid qilish.

Ko’p marta foydalanish uchun almashtiriladigan teri goplamalari.

2. Kuzatish va qayta aloganing elektron tizimi:

«Aglli» igna yoki sensorlar tizimi: Trenajyor sensorli maxsus o’quv ignasi yoki
uning traektoriyasini real vaqt rejimida kuzatadigan ichki sensorlar tizimi bilan
jihozlangan.

Ekranda vizualizatsiya: Kompyuter yoki planshet monitorida:

Suyaklar, go’shma kapsulalar, tendonlar bo’lgan elka bo’g "imining 3D
modeli.

Ignaning chiziq ko‘rinishidagi harakat trayektoriyasi.

Magsadli zona - bo‘g‘im bo‘shlig‘i ichidagi magbul nugta (masalan, orqga yoki
yugori kirish).

Asosiy parametrlarni ro‘yxatdan o‘tkazish:



Aniglik: Igna virtual bo’g "in bo’shlig’iga aniq tushganmi yoki o’tib ketganmi

(suyak, tendon, mushak) aniglanadi.

Chuqurlik: Ortigcha botishning oldini olish uchun igna kiritish chuqurligi
nazorat gilinadi.

Kuch: Texnikaning atravmatikligini baholash uchun qo’shilgan bosim
kuzatilmoqda.

Vagt: Protsedurani bajarishning umumiy vaqti.

Urinishlar soni: Muvaffagiyatsiz nugsonlar qayd etilmoqda.

3. Bajariladigan ko’nikmalar va tartib-taomillar:

A. Bo’g "imirlashni bajarish texnikasi (asosiy foydalanish imkoniyatlari):

Orqa kirish (eng keng tarqalgan va xavfsiz):

Belgilari: Akromionning orqga chetini aniglash, undan pastda bo’g "imning
yorig’ini palpatsiya qilish.

Modeldagi texnika: Igna akromionning orga burchagidan 1-2 sm pastda va
medialdan yuqgoriga va gorizontal yo’'naltiriladi.

Elektron baholash: Tizim igna qo’shma bo’shliqga elka suyagi boshi yoki
akromionga tegmasdan o’tganligini ko’rsatadi.

Old kirish:

Mo'ljallar: Yelka suyagi boshi bilan tumshug’imiz o’rtasidagi oralig.

Texnika: Tomir-asab nurining yaginligi tufayli murakkabroq. Ishlov berish
alohida aniqglikni talab giladi.

Lateral (yuqori) kirish: Deltoid mushak orgali.

B. To’lig klinik algoritm:

1. Tayyorlash: Qo’llarga ishlov berish, preparatni shpritsga to’plash, inyeksiya
uchun ignani almashtirish.

2. Palpatsiya va belgilash: Anatomik yo’nalishlarni anig aniglash, kiritish
nuqtasini markalash (virtual yoki olinadigan terida).

3. Operatsion maydonni qayta ishlash.

4. Teri anesteziyasi (anestetik infiltratsiyaga taqlid gilish).

5. Bo’g "imning punksiyasi: Tanlangan kirishni bajarish.

6. Aspiratsiya (tekshirish): Bo’g "imning ichki holatini tasdiglash uchun
sinovial suyuqlikni aspiratsiya qilishga urinish (modelga taqglid qilish mumkin).

7. Preparatni kiritish.

8. Igna olish va bog’lab qo’yish.



V. Asoratlar va xatolar (taqglid gilish va tanib olish):

Suyakka kiritish (akromion yoki yelka boshi): Tizim virtual suyak to’qimasi
bilan alogani gayd etadi (ekranda - to’qnashuv, taktil - gattig garshilik).

Orga mushak tendonining shikastlanishi: Igna tendon orgali o’tadi, bu tez-tez
xato bo’lib, degeneratsiyaga olib keladi.

Idishga yoki nervga tegish (oldindan kirishda): Model «xavfli zona» hagida
ovozli yoki vizual signal berishi mumkin.

Bo’g "imning ichki o’rniga teri osti yoki mushak ichiga yuborish.

4. Dasturiy ta’minot va baholash:

Ish rejimlari:

O’qitish: maslahatlar, anatomiya va ideal traektoriyani vizualizatsiya qilish.

Mashq: Maslahatlar o‘chirildi, parametrlar yozilmoqda.

Imtihon: Hisobot generatsiyasi bilan to’liqg obyektiv rejim.

Batafsil hisobot: Har bir urinishdan so’ng tizim hisobotni quyidagi mezonlar
bo’yicha baholaydi: urish anigligi, xatolar soni, vaqt, harakatlarning silligligi,
bosgichlarga rioya qgilish. Yakuniy ball yoki kompetensiya darajasi beriladi.

Simulyatorni qo’llash magsadlari GD/L70:

Murakkab  tartib-taomillarni  xolisona  o’zlashtirish: Revmatologlar,
ortopedlar, travmatologlar, sport tibbiyoti vrachlari, internlarni o’qgitish.

Aniglik va xavfsizlikni oshirish: Qo’shma yorigqga aniq kirish uchun mushak
xotirasini shakllantirish, bu inyeksiya samaradorligi va asoratlarning (to’gimalar
atrofiyasi, xaftaga shikast yetkazish) oldini olish uchun juda muhimdir.

Turli imkoniyatlarni taggoslash va mashq qilish: Barcha asosiy imkoniyatlarni
xavfsiz sinab ko’rish va turli klinik holatlar uchun eng magbulini tanlash imkoniyati
(masalan, aniq bo’lsa - orqaga).

Sertifikatlashtirishga tayyorgarlik ko’rish va xolisona baholash: Imtihonlar,
tartib-taomillarga kirish va ta’limdagi taraqqgiyotni baholash uchun ideal vosita.

Yondashuvni standartlashtirish: Tartib-taomilni bajarishning yagona, to’g "ri
algoritmini shakllantirish.

O’quv stsenariysi namunasi (imtihon rejimida):

Topshiriq: "Orga kirish orgali qgo’shimchali kapsulit ("muzlatilgan elka")
belgilari bo’lgan bemorga o’'ng elka bo’g" imiga kortikosteroid inyeksiyasini
bajaring.
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Tizimning bajarilishi va baholanishi:

1. Tayyorgarlik (elektronika bilan baholanmaydi, lekin vagt bilan gayd
etiladi).

2. Palpatsiya va belgilash: O’quvchi akromionning orqga chetini palpatsiya
giladi. (Tizim sensorlar orgali palpatsiyaning to’g’riligini tasdiglashi mumkin).

3. Dalaga ishlov berish.

4. Punksiya: Ta’lim oluvchi igna kiritadi. Ekranda real vaqtda igna
trayektoriyasi ko‘rsatiladi.

Xato 1: Igna juda yugori va virtual akromionga tegadi. Ekranda qizil rangdagi
chagnash, hisobotga «Suyak bilan aloga (akromion)» degan belgi kiritiladi.

O‘quvchi ignani gisman chigarib, burchakni o‘zgartiradi.

Muvaffagiyat: lkkinchi urinishda trayektoriya virtual qo’shma kapsuladan
o’tadi va bo’g’'imning bo’shlig’ida to’xtaydi. Ekranda - zonaning yashil chiroglari,
muvaffaqiyat signali.

5. Aspiratsiya va preparatni kiritishga taqglid gilish.

6. Protsedurani yakunlash.

Tizimning yakuniy hisoboti:

Vagt: 2 min. 15 sek.

Urish anigligi: 2-urinishda erishildi.

Tangidiy xatolar: 1 (suyak bilan aloqga).

Umumiy baho: Qonigarli. Dastlabki kiritishning anigligini yaxshilash talab
etiladi.

Debrifing (instruktor bilan muhokama qilish uchun asosiy savollar):

1. Orga kirishni bajarishda gaysi anatomik tuzilmalar xavf ostida?

2. Bo’g "imning ko’zga tashlanishida palpatsiya va punksiya texnikasi ganday
o’zgaradi?

3. Agar aspiratsiya qilish paytida gon olinsa, nima qilish kerak?

4. Kortikosteroidlarning artikulyar inyeksiyasiga mutlag va nisbiy
kontrendikatsiyalar qanday?

Elektron simulyator GD/L70 bo’g "imlar ichidagi inyeksiyalarni o’qitishni
ustoz tajribasiga asoslangan sub’ektiv san’atdan anig, o’lchanadigan fanga
aylantiradi. Bu haqiqiy bemorlar bilan ishlashdan oldin texnik kompetensiyaning
yugori darajasini shakllantirish imkonini beradi, bu esa davolash samaradorligi,
xavfsizligi va shifokorning kasbiy ishonchiga bevosita ta’sir giladi.



Objective feedback simulator for training and evaluation of
injection technique

Electronic Intracavitary Shoulder Joint Injection Simulator GD/L70 is a high-
tech trainer with objective feedback, designed for teaching and assessing the
technique of performing intra-articular injections into the shoulder joint (e.g.,
administration of corticosteroids, hyaluronic acid, anesthetics).

The model combines realistic anatomy with an electronic tracking system
that records the accuracy, safety, and sequence of the learner's actions.

Key features and capabilities:

1. Anatomical Accuracy and Realism:

Model of the shoulder girdle and upper torso of an adult, typically in a sitting
or supine position.

Detailed anatomy of the shoulder joint:

Bone landmarks: Acromion (acromial process of the scapula), coracoid
process, clavicle, humeral head.

Joint space: Palpable space between the humeral head and the acromion.

Soft tissues: Simulation of skin, subcutaneous tissue, muscles (deltoid,
supraspinatus) and the joint capsule with realistic resistance.

Replaceable skin covers for multiple uses.

2. Electronic Tracking and Feedback System:

"Smart" needle or sensor system: The trainer is equipped with a specialized
training needle containing sensors or a system of internal sensors that track its
trajectory in real-time.

On-screen visualization: A computer or tablet monitor displays:

A 3D model of the shoulder joint with bones, joint capsule, tendons.

The needle's movement trajectory as a line.

The target zone — the optimal point within the joint cavity (e.g., posterior or
anterior approach).

Recording of key parameters:

Accuracy: Registers whether the needle entered the virtual joint cavity
precisely or missed it (hitting bone, tendon, muscle).



Depth: Controls needle insertion depth to prevent excessive penetration.

Force: Tracks applied pressure to assess the atraumatic nature of the
technique.

Time: Total procedure time.

Number of attempts: Registers unsuccessful punctures.

3. Skills and Procedures Practiced:

A. Technique for Performing Intra-articular Injection (Primary Approaches):

Posterior Approach (most common and safe):

Landmarks: Identifying the posterior edge of the acromion, palpating the
joint space inferior to it.

Technique on the model: The needle is inserted 1-2 cm inferior and medial
to the posterolateral corner of the acromion, directed horizontally and slightly
upward towards the coracoid process.

Electronic assessment: The system will show if the needle passed through
the capsule into the joint cavity without striking the humeral head or acromion.

Anterior Approach:

Landmarks: The interval between the humeral head and the coracoid
process.

Technique: More complex due to proximity of the neurovascular bundle.
Practice requires exceptional precision.

Lateral (Superior) Approach: Through the deltoid muscle.

B. Full Clinical Algorithm:

1. Preparation: Hand hygiene, drawing up medication into a syringe,
changing to an injection needle.

2. Palpation and Marking: Precise identification of anatomical landmarks,
marking the insertion point (virtually or on the replaceable skin).

3. Site Preparation: Sterile preparation of the operative field.

4. Skin Anesthesia: Simulation of local anesthetic infiltration.

5. Joint Puncture: Execution of the chosen approach.

6. Aspiration (Test): Attempt to aspirate synovial fluid to confirm intra-
articular position (can be simulated on the model).

7. Medication Administration.

8. Needle Withdrawal and Dressing Application.
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C. Complications and Errors (Simulation and Recognition):

Injection into bone (acromion or humeral head): The system registers
contact with virtual bone tissue (on-screen collision, tactile hard resistance).

Supraspinatus tendon injury: The needle passes through the tendon, a
common error leading to degeneration.

Hitting a blood vessel or nerve (in the anterior approach): The model can
provide an auditory or visual signal for an "unsafe zone."

Subcutaneous or intramuscular injection instead of intra-articular.

4. Software and Assessment:

Operating Modes:

Training: With prompts, visualization of anatomy and ideal trajectory.

Practice: Prompts disabled, parameter recording active.

Examination: Fully objective mode with report generation.

Detailed Report: After each attempt, the system generates a report
assessing criteria: hit accuracy, number of errors, time, smoothness of movements,
adherence to steps. A final score or competency level is assigned.

Application Goals of the GD/L70 Simulator:

Objective Mastery of a Complex Procedure: Training for rheumatologists,
orthopedists, traumatologists, sports medicine physicians, interns.

Improving Accuracy and Safety: Developing "muscle memory" for accurately
targeting the joint space, which is critical for injection efficacy and preventing
complications (tissue atrophy, ossification, cartilage damage).

Comparing and Practicing Different Approaches: The ability to safely try all
primary approaches and choose the optimal one for different clinical cases (e.g.,
posterior approach for significant effusion).

Preparation for Certification and Objective Assessment: An ideal tool for
exams, granting procedure privileges, and assessing learning progress.

Standardization of Approach: Establishing a unified, correct procedural
algorithm.

Example Training Scenario (in Examination Mode):

Task: "Perform an intra-articular corticosteroid injection into the right
shoulder joint of a patient with signs of adhesive capsulitis ('frozen shoulder') using
the posterior approach."
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Execution and System Assessment:

1. Preparation (not electronically assessed, but timed).

2. Palpation and Marking: Learner palpates the posterior edge of the
acromion. (System may confirm correct palpation via sensors).

3. Site Preparation.

4. Puncture: Learner inserts the needle. The needle trajectory is displayed
on-screen in real-time.

Error 1: The needle veers too high and contacts the virtual acromion. A red
flash appears on screen, and the report logs: *"Bone contact (acromion)."*

Learner partially withdraws the needle, adjusts the angle.

Success: On the second attempt, the trajectory passes through the virtual
joint capsule and stops within the joint cavity. On-screen green highlighting of the
zone and an auditory success signal.

5. Simulated Aspiration and Medication Administration.

6. Procedure Completion.

Final System Report:

Time: 2 min 15 sec.

Hit Accuracy: Achieved on the 2nd attempt.

Critical Errors: 1 (bone contact).

Overall Assessment: Satisfactory. Requires improvement in initial insertion
accuracy.

Debriefing (Key Questions for Instructor-led Review):

1. Which anatomical structures are at risk when performing the posterior
approach?

2. How do palpation and puncture techniques change in the presence of
significant joint effusion?

3. What actions should be taken if blood is aspirated during the test
aspiration?

4. What are the absolute and relative contraindications for intra-articular
corticosteroid injections?

The GD/L70 Electronic Simulator transforms the training of intra-articular
injections from a subjective art based on a mentor's experience into a precise,



measurable discipline. It allows for the development of a high level of technical

competence before working with real patients, which directly impacts treatment
efficacy, safety, and the physician's professional confidence.



CumynaTop BHYTPUNONOCTHOMU UHBEKLUM B NJ/IeYEeBOM CyCTaB,
npeaHasHavyeHHbI ANnAa 0byuyeHMA N OUEHKU TEXHUKMU
BbINOJIHEHUA BHYTPUCYCTAaBHbIX UHbEKL UM

INEKTPOHHbIN CUMYIATOP BHYTPMMNONOCTHON MHBEKLUM B MJIEYEBOM CyCTaB
GD/L70 - 3TO BbICOKOTEXHONOTMYHbIN TPEHAMKEP C 06BEKTUBHOM 06paTHOM CBA3bIO,
npegHasHa4YeHHblIh Ans  obyyeHMs UM OUEHKM  TEXHUKM  BbINOJNHEHUA
BHYTPUCYCTaBHbIX MHBEKLMIN B Nae4yeBOM CycTaB (Hanpumep, BBegeHME
KOPTUKOCTEPOMA0B, F'ManypOHOBOM KUC/OTbl, aHECTETUKOB).

Mopgenb coyeTaeT B cebe peanmcTUUHyo aHaTOMUIO M SINEKTPOHHYIO CUCTEMY
OTC/IEeKNBAHMA, KoTopas buKcupyet TOYHOCTb, 6e3onacHoOCTb n
nocneAoBaTe/IbHOCTb AEUCTBUI 0byyatrowerocs.

Kntouyesble xapakmepucmuKu U 803MOMHOCMU:

1. AHamomu4yeckaa moYyHocCmso U peanusm:

Mogaenb nae4yeBoro nNoAca M BePXHEW YacTu Ty/I0BULLLA B3POCIOr0O YeNI0BEKA,
yalle B NONIOXKEHUN CUAA UK NIEXKA Ha CMUHE.

[etann3anpoBaHHaA aHaTOMKUA NAE€YEBOro CycTaBa:

KocTHble OpueHTUPbI: AKPOMMOH (aKPOMMaANbHbIMA OTPOCTOK NOMATKK),
KNOBOBUAHbIN OTPOCTOK, K/OUMNLLA, FTO/NIOBKA N1€YEBOMN KOCTMU.

CyctasHaAa wenb: MNanbnupyemoe NpoCTPAHCTBO MeXKAY rOJI0BKOM njieya u
AKPOMMOHOM.

Markue TKaHu: UmuTauma KOXKM, MNOLKOXKHOM  KNeTYaTKM, MblLL,
(nenbToBMOHOW, HALOCTHOW) W  CYCTAaBHOM Kancyabl C  PeanuCTUYHbIM
CONPOTMBAEHMEM.

CMeHHbIe KOXHble NOKPOBbI ANA MHOTOKPATHOrO MCMNOAb30BaHMA.

2. 3neKMPOHHAA cucmema omcsaexusaHus u o6pamHoli cesasu:

«YMHas» Urna uanm cuctema AatiyMKoB: TpeHaXkep OCHAaLLEeH crneuyanbHOM
y4yebHON WrNon c AaTyMKamu UAM CUCTEMOM BHYTPEHHUX CEHCOPOB, KOTOpble
OTCNIEXXUBALOT €€ TPAEKTOPUIO B peasibHOM BPEMEHM.

Busyanmsauma Ha 3KkpaHe: Ha moHWTOpe KOmMbioTepa WAM NAaHLWeTa
oTobparkaeTca:
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3D-mofenb NAeyeBOro CyctaBa C KOCTAMM, CYCTAaBHOM  Kancy/siown,
CYXOXUNNAMMN.

TpaeKTopua ABUXKEHUA UMbl B BUAE NTUHUN.

LleneBas 30Ha - ONTUMA/IbHAA TOYKA BHYTPU CYCTaBHOM NOAOCTM (Hanpumep,
3a4HUI UNN BEPXHUIA ZOCTyn).

Perncrpauuna Knto4esbIx NnapameTpos:

ToyHoCTb: DUKCMpyeTcA, nonana M Urna TOYHO B BUPTYAsIbHYIO CYCTABHYIO
NOMI0CTb AN NPOLLIA MUMO (B KOCTb, CYXOXKUAME, MblLLLLY).

FnybuHa: KoHTponupyetca rnybuHa BBeAEHMA UMbl ANA NPeaoTBpaLLeHUA
N36bITOYHOrO MNOrPYKEHUA.

Ycunne:  OTcne)uBaeTca  nNpuaaraemoe  aaBiaeHue  AN1A  OLEHKM
aTpPaBMaTUYHOCTU TEXHUKM.

Bpemsa: Obuiee BpemMs BbINOJIHEHMA NPOLLEAYPbI.

Konnyectso nonbITOK: PUKCUPYIOTCA HEYAAUYHbIe MPOKOAbI.

3. Ompabameieaembie HABbIKU U Npoyedypbi:

A. TexHMKa BbINOJHEHMA BHYTPUCYCTAaBHON MHBEKLMN (OCHOBHbIE AOCTYMbI):

3agHuit poctyn (Hambonee YacTbin M 6e3onacHbIN):

OpueHTupbl: OnpegeneHne 3aAHero Kpas aKpPOMMOHA, Nanbhaums
CYCTaBHOM LLENN HUXKE Hero.

TexHuKa Ha mogenu: Urna BBogMTCA Ha 1-2 cM HUXKe M MmeananbHee 3a4Hero
yra aKPOMMWOHA, HAMNPaBAAETCA FOPU3OHTA/NIbHO W CNerka BBEPX B CTOPOHY
KNHOBOBUAHOIO OTPOCTKA.

INeKTpOoHHaA oueHKa: CucTema NOKaXKeT, NPOoLaa N UFNa Yepes Kancyny B
CYCTaBHYIO MONOCTb, HE 3a4€eB rO/0BKY N1€4YEBOM KOCTU UM aKPOMMUOH.

MepegHwnin poctyn:

OpueHTunpbl: [pomexXyToK Mmexay T[ON0BKOM NAeYeBOM KOCTU M
KNOBOBUAHbIM OTPOCTKOM.

TexHuKa: bonee CAOXHbIA M3-3a 6/N30CTU COCYAMUCTO-HEPBHOIO My4Ka.
OTtpaboTka TpebyeT 0cob0oit TOYHOCTH.

NaTepanbHblit (BepxHUI) gocTyn: Yepes genbTOBUAHYO MbILULLY.

B. MOAHBIN KNMHNYECKUI aNTOPUTM:

1. NogroToBka: O6paboTKa pyK, HAabop nNpenapaTta B WNPUL, 3aMeEHA UMbl
AN UHBEKLUWN.
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2. Nanbnauya wn pasmeTka: ToyHoe onpegeneHne aHaTOMUYECKUX
OPMEHTUPOB, MAaPKMUPOBKA TOUYKM BBEAEHUSA (BUPTYaNbHO MM HA CbEMHOW KOXKe).

3. O6bpaboTKa onepaLMoHHOro nons.

4. AHecTe3nAa KoXu (MMUTaumMsa MHOUABTPALMN aHECTETUKOM).

5. MNyHKuUMA cyctaBa: BoinonHeHWe BbIGBpaHHOro gocTyna.

6. Acnupaumsa (nposepouyHan): [MonbiTka acnupauuMm CUHOBMANBHOM
XKUOKOCTU AN5 NOATBEPKAEHNA BHYTPUCYCTAaBHOMO NOIOXKEHMSA (HA MOAENN MOXKET
MMUTUPOBATLCA).

7. BBegeHune npenapara.

8. 3BneyveHune 1Urnbl U HaNOXKEHNE NOBA3KM.

B. OcnoXHeHus 1 OWNBKM (MMUTALMA M pacno3HaBaHMe):

BeegeHmne B KOCTb (QKPOMMOH MAKM TONOBKY Neya): Cuctema peructpupyer
KOHTaKT C BUPTya/IbHOM KOCTHOM TKaHbIO (Ha 3KpaHe - CTONKHOBEHME, TAKTUbHO -
YKEeCTKOe CONpoTUBNEHME).

MoBpeXAeHME CYXOXUANA HaAOCTHOM Mblwubl: Mrna npoxoauT 4yepes
CYXOXKWUNMe, YTO ABIAETCA YAaCcTOM OLIMOKON, BeAyLLEN K AereHepauuu.

MonapgaHue B cocya MAnM HepB (Npwu nepegHem goctyne): Moaenb moxet
noAasaTb 3BYKOBOM MM BU3YyasbHbIM curHan ob "onacHo 30He".

MoAKOXKHOE U BHYTPUMDbILLEYHOE BBEAEHNE BMECTO BHYTPUCYCTABHOIO.

4. Mpoe2pammHoe obecneyeHue u oyeHKa:

PeXXnumbl paboTbl:

ObyuyeHne: C noackaskamu, BM3yanu3auMen aHATOMUU U UAEaNbHOM
TpaeKkTopuu.

TpeHupoBKa: MoAcKa3KM OTKAOYEHbI, BeAeTca 3anMcb NapaMeTpoB.

9K3ameH: MNoNHOCTbIO 06BEKTUBHbBIN PEXKUM C TEeHEepPaLMen oT4eTa.

[eTannsmpoBaHHbI oTyeT: Mocne KaxkaoW NonbiTKM CUCTEMA FreHepupyeT
OTYET C OLEHKOM MO KpUTEPUAM: TOYHOCTb MOMNafaHWA, KONYeCcTBO OWMOOK,
BpemMs, NIaBHOCTb ABUXEHWUN, cobnoaeHmne 3tanos. [MpUcBaMBaAETCA MTOrOBbIN
6ann MM ypoBeHb KOMNETEHLUMN.

Llenun npumeHeHusa cumynsatopa GD/L70:
O6beKTUBHOE OCBOEHME CNOXHOM npoueaypbl: ObyyeHMe peBMaTO/IOrOB,
opTonenoB., TPABMATO/IOrOB, Bpavyen CNOPTUBHON MeAMULMHbI, UHTEPHOB.
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MoBbiweHne To4yHOCTM U 6He3onacHocTM: PopmumpoBaHue "MbllLEYHOMN
namatu" a4na TOYHOro NonagaHuA B CYCTaBHYHO WEeb, YTO KPUTUYECKM BAXKHO ANA
3GPEKTUBHOCTM MHBEKUMM M NPeaoTBPALLEHUA OCNOXKHEHWUIN (aTpodus TKaHEMN,
occndmrKayma, NoBpexaeHme Xpawa).

CpaBHeHMe W oOTpaboTKa pasHbiXx AO0CTynoB: Bo3moXHOCTb 6e3o0macHo
nonpoboBaTtb BCe OCHOBHble AOCTYyMbl M BbIOpPaTb ONTUMAJIbHbIA ONA Pa3HbIX
KNAMHUYECKUX Cy4aeB (Hanpumep, Npu BbipaxKeHHOM BbINOTe - 3a4HMA 40CTynN).

MoarotoBKka K cepTudMKauuMm wn 06beKTMBHAA oueHKa: WaeanbHbin
MHCTPYMEHT ANA 3K3aMeHOB, AOMNYyCKa K Npoueaype W OLEeHKM nporpecca B
obyyeHuu.

CraHpaptTvM3auma noaxoga: PopmupoBaHME eauHOro, MPaBUAbHOTO
aNropuTMa BbINOJIHEHWA NPOLLeaypPbl.

Mpumep yyebHo20 cyeHapus (8 pexcume 3K3ameHa):

3adaHue: «BbinonHume 8HYMpUCycmasHyo UHbEKYUo
KopmuKocmepouda 8 npasbili nae4yesoli cycmae nayueHmy ¢ npusHaKamu
adze3usHO20 Kancynuma («3amopoxceHHoe rae4yo») yepes 3a0Huli docmyn».

XoA, BbINONHEHMA N OLEeHKa CUCTEMOMN:

1. MNoarotoBKa (He OUEHMBAETCA 3NEKTPOHUKOM, HO UKCUpyeTcs
BpEMEHEM).

2. Manbnauma n pasmeTka: O6yvawWwmica nNanbnUMpyet 3agHUA Kpawn
aKpomMoOHa. (Cuctema MOXKeT NoATBEPAUTb NPABMIBHOCTb NajbhauMmn yepes
CeHcopbl).

3. O6bpaboTKa nons.

4. NMyHKuma: Obyyarowmimnca BBoAUT Urny. Ha skpaHe B peasibHOM BpeMeHMU
oTobparkaeTca TpaeKTopua Urbl.

Owmnbka 1: Urna yxoguT CAMLIKOM BbICOKO WM KacaeTcs BMPTYyasbHOro
aKpOMMOHA . Ha 3KpaHe BCMbllWKa KPAcHOro LBeTa, B OTYET BHOCUTCA NMOMETKa:
«KOHTAKT € KOCTbIO (aKPOMMOH)».

Ob6yyatowmmncsa 4YacTUYHO N3BNIEKAET UIY, MEHAET Yron.

Ycnex: Mpy NOBTOPHOM NONbITKE TPAEKTOPUA NPOXOANT Yepe3 BUPTYaIbHYHO
CYCTaBHYIO Kancy/ay U oCTaHaB/IMBAETCA B MNOJIOCTM CycTaBa. Ha akpaHe — 3eneHasn
NOACBETKA 30HbI, 3BYKOBOW CUIHAA ycnexa.

5. UMmnTauma acnupaunm n BBegeHUA npenapara.

6. 3aBepuweHune npoueaypsbl.



Umoezoebili omyem cucmemeol:

Bpemsa: 2 muH 15 cek.

ToyHOCTb NonaganuA: JoCTUrHyTa CO 2-M MNONbITKW.

Kputnueckne ownbKu: 1 (KOHTAKT C KOCTbHO).

Obuwaa oueHKa: YposnetBoputenoHo. TpebyeTcA ynyyleHWe TOYHOCTU
nepBoHa4YaNbHOro BBEAEHUA.

AebpudguHe (Knroueesvie sonpocwl 81 pazbopa c UHCMPYKMopom):

1. KaKme aHaToOmMMyecKuMe CTPYKTypbl HAXo4ATCA B 30HE pUCKa npu
BbINO/IHEHWUW 3aHEro A0CTyna?

2. KaK U3MeHUTCA TEXHMKA NasibNaunm 1 NyHKLUUW NPU BblPa*KEHHOM BbIMoTe
B cycTaBe?

3. Yto genaTb, €cAn NpM NOMbITKE acNMPaLLMK NOSTy4eHa KPOBb?

4. KakoBbl abCconOTHbleE W  OTHOCUTENIbHbIE MPOTUBOMOKA3aHUA K
BHYTPUCYCTAaBHOM MHBEKLMN KOPTUKOCTEPOUAO0B?

INEKTPOHHbDIN cMmynaTop GD/L70 npeobpasyer obyyeHue
BHYTPUCYCTaBHbIM MHBEKUMAM M3 CYObEKTUMBHOIO MCKYCCTBA, OCHOBAHHOrO Ha
onblTe HaCTaBHWKA, B TOYHYO, M3Mepumylo aucumnamHy. OH nossonseT
chopmMpoBaTb BbLICOKMI YPOBEHb TEXHUYECKOM KOomneTeHuuu p[o pabotbl C
peanbHbIMW NAUMEHTAMMU, YTO HanpAMylo BAMAET Ha 3QPEKTUBHOCTb NeYveHus,
6e30nacHOCTb M NPodeccnoHaNnbHYH YBEPEHHOCTb BpaYa.



