PhET Tips for Teachers Calculus Grapher

Non-obvious controls:

e The UNDO button will erase the last change (up to 50 changes); there is no REDO
button.

e The ZOOM on each graph is independent of the others. Students may need some
guidance to interpret. The activity Calculus Grapher for Math would be helpful.

e If you are doing a lecture demonstration, set your screen resolution to 1024x768 so
the simulation will fill the screen and be seen easily.

e There is a zoom feature for all Flash simulations. Right click on the sim and select
Zoom in. This can be helpful when you are using a projector or writing a lesson
where you want a screen shot.

e To “Reset All”, refresh your browser.

PhET coseemut 0na yuumeneii. Paboma c zpaghpurxom

Heouesuonvle snemenmeol ynpasneHus:

* Knonka ommeHvl cmupaem nociieonee uzmenenue (00 50 usmenenuti); KHONKu
nosmopa Hem.

* Macwumabuposanue Ha Kaxcoom epagpuxe He 3a8ucum om opyaux epapuxos.
Vuenuxam 603moarcHo, nompebyemcs Hekomopoe pyKkogoocmeso, 4moobvl
unmepnpemuposams 2pagux. Axkmusupyiime Calculus Grapher for Math, umo 6110
Obl nonesHo.

* Ecnu bl npogooume 0eMOHCMPAayuro Ha 1eKyuu, YCmaHosume paspeueHue SKpana
Ha 1024x768, umobvl cumynayus 3an0IHUNA 8eCb IKPAH U ObLLA 1e2KO UOHA.

» Cywecmgyem ¢ynkyus macuumabupoganus 0s ecex epaguxos. Lllenknume npasoii
KHONKOU MbIUU HA CUMYISIMOpe U 8blbepume NYHKM y8eauyums. Imo moxcem Ovlms
noJe3Ho, K020a 8bl UCNONIb3Yeme NPOeKmop Ul nuuieme ypok, 20e 8am HyHceH CHUMOK
IKpaua.

* Umobwr «cOpocums 8ce», 0OHO8UmMe 80U Opaysep.

Important modeling notes / simplifications:
e Asyou draw a curve, sections are changed not the entire line.
e If you want to draw a sine curve that is uses the entire length, press ZERO first.
Baoicnvie 3ameuanusn no mooenuposanuio / 0onyuieHuA:
» Kozoa 6vl pucyeme Kpugyio, cewenus usMeHsomcst He no 6cetl TUHUU.
e Ecnu 6v1 xomume Hapucosambs CtuCOLlanleyiO Kpugyr, Komopas ucnojbizyem 6cCro
()JZMHy, CcHa4aaia Has)tcmume HOJlb.

Insights into student use / thinking:

e For this learning goal: Describe in words with illustrations what the derivative and
integral functions are. Students should be able to explain that the derivative is the
“rate of change” and the integral is the accumulation of the area of the function

e Students should draw the graphs vertically aligned as they are in the simulationto
help construct the correct relationships between the graphs.

e Some students had difficulty understanding that one graph can be zoomed, but the
others do not change.

Ilonumanue ucnonvzoeanus yuenukamu:

*ﬂ]l}l omotui yeau 06yll€H1/lﬂ.' onuwiume cioseamu ¢ uuirocmpayuimu, 4nio makoe
NpoU3800HAA U UHMESPATIbHASL PYHKYUY. Yuauuecs 00HCHbL yMemb 00bICHUMb, YUMo
npou38o0Has - smo "ckopocme uzmenenus", a uHmMe2paI-3mo HaKonjieHue niowaou

@yHrkyuu
* Vuawuecs mozym napucoeame epaguxu 6blpoSHEHHLIMU NO 6EPMUKANU, KO20A OHU



pabomarom ¢ CUMYIsIMOpOM, Ymobbl NHOMOUb HOCMPOUMb NPABUTbHBIE COOMHOULEHUS]
Medncoy epaghuxamu.

* Hexomopbie yuenuku ¢ mpyoom NOHUMATU, YMO 0OUH epapuK modicem Obinb
VeenuueH, Ho opyaue He USMEHSIOMCA.

Suggestions for sim use:

e The simulations have been used successfully with homework, lectures, in-class
activities, or lab activities. Use them for introduction to concepts, learning new
concepts, reinforcement of concepts, as visual aids for interactive demonstrations, or

with in-class clicker questions. To read more, see Teaching Physics using PhET
Simulations

e Inquiry strategies take advantage of the simulation design. Invite the students to play
with the simulation without any instruction. Use a guided inquiry approach to
learning or ask concept questions. For help with creating effective guided inquiry
activities or questions, see: Guidelines for Contributions or Concept Questions

e For activities and lesson plans written by the PhET team and other teachers, see:
Teacher | Activiti

Ilpeonoscenusn no ucnonb306aHUI0 CUMYIAMOPA:
* Mooenuposanue ycneuino ucnoib308aioCs Npu 8blNOJHEHUU OOMAUWHUX 3A0AHU,
JleKyutl, 3aHAMull 8 Kiacce uiu 1abopamopuulx pabomax. Hcnonvsytime ux ons
O3HAKOMIEHUS C UMEIOWUMUCS 3HAHUAMU, NOTYYeHUs HOBbIX 3HAHULL, 3aKpenieHUs
SHAHUl, 8 Kayecmee HA2NSIOHbIX NOCOOUL OJisl UHMEPAKMUBHBIX OeMOHCMPAYULL UL C
NOMOWbI0 BONPOCOE 8 Kiacce. /lonoinumenshvie ceedenus cm. B pazoene Obyuenue
Quszuke ¢ ucnoavzosanuem mooenuposarusi PhET
* Bonpocwl u 3a0anus 0014CHbL UCHOTB308aMb NPEUMYUECMBA MOOTUPOBAHUSL.
IIpeonoorcume cnauana yueHukam noucpams ¢ CUMYIAMOPoOM 6e3 Kakux-1uoo
uncmpykyui. Mcnonw3ytime Hagooswue 60npocyl Ul 3a0asatime KOHYenmyaibHvle
gonpocwl. [ nonyuenus noMowu 8 cO30anu d¢hheKmusHbIxX ynpasisiemvix
UCCc1e008amenbCKux Memooos uiu 60npocos cm.: Pykoeoocmeo no exnadam unu
KOHYenmyaibHblM 80NPOCAM
* O Memooax u niaHax ypokos, Hanucanuwvlx komarnoou PhET u opyeumu yuumensimu,
cm.: Hoeu u desmenvrHocmo yuumernei
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