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[Iporpamma npHKIaJHbIX KypCOB
no anrebpe u Havasiam aHanu3a B 10-11 kmaccax
«IIpakTHYecKkasi TPMTOHOMETPHS»
IHosicHuTeEIbHAA 3aNIMCKA
JlaHHbII pUKIIagHON Kypc ( B paMKax JUCLHMIUIMH IO BBIOOPY) NpeIHa3HAYEH JIs
yuanuxcs 10-11 kmaccoB pa3nuyHBIX THIIOB KJIACCOB 00111€00pa30BaTeNIbHBIX YUPEKICHHIMA
Y KOKIbI paccunTad Ha 34 yaca.
MaremMatrka, TaBHO CTaB SI3bIKOM HayKH U TEXHUKH, B HACTOSLIEE BPEMS BCE LIUPE
IPOHUKAET B TIOBCETHEBHYIO KU3Hb U OOUXOIHBIN SA3BIK, BCE O0JI€€ BHEIPSIETCS B
TpaJMLMOHHO JaJIeKue OT Hee obnacTu. IHTeHCcHBHAs MaTeMaTH3alus pa3InyHbIX o0sacTei
YeJI0BEYECKON AESITEIbHOCTH OCOOEHHO YCUIIMIIACh CO CTPEMUTEIBHBIM pa3ButueM OBM.
Komnrerorepuszanus o011ecTBa, BHEJPEHNE COBPEMEHHBIX HH(POPMAILIMOHHBIX TEXHOJIOTUN
TpeOyIOT MaTEMAaTUYECKON IPaMOTHOCTH YEJIOBEKA Ha KaXKJIOM pabodyeM Mecte. ITo
MIPEANOJIAraeT U KOHKPETHbIE MAaTEMAaTUUECKHE 3HAHMS, U ONPENEIECHHBIN CTHIIb MBIIIUICHHUS.
B yacTHOCTH, BaXKHBIM aCIIEKTOM SIBJIIETCS] H3yUYE€HUE TPUTOHOMETPUH — KAK aBTOHOMHOU
BETBU MaTEMATUKU. Y YEHHE O TPUTOHOMETPUYECKHUX (DYHKIMSIX UMEET LIUPOKOE
MIPUMEHEHUE B MTPAKTUKE, IPU U3YUEHUH MHOXKECTBA (PU3NYECKUX MPOLECCOB, B
MIPOMBIIUIEHHOCTH, U 1a)K€ B METULIMHE.
VYyammecs, KOTopble B JalbHENIIEM B CBOEH NMPOo(heCCHOHATBHON IE€ATEIbHOCTH OYayT
ITOJIL30BaThCI MAaTEMAaTHKOM, HEOOXOMMO 00ECIICUNTh BRICOKOM MaTeMaTHYSCKOM
IIOATOTOBKOM.
Pa3paborannblii mpukinagHo Kypc « [Ipaktuueckas TpuroHoMeTpus» Oyaer
CHOCOOCTBOBAThH JOCTHXKEHUIO 3TOM LI€IH, TaK KaK BKIIIOYAET Psijl BOIPOCOB, HE BXOJSIIUX B
IIporpamMmy 110 MaT€MaTHUKe CPEIHEN IIKOJIBI.

Ienw kypca:

pacIIMpUTh MaTeMaTUUYECKUE TIPEACTABICHUS YUAITUXCSl O TPUTOHOMETPUUYECKUX (PYHKITHUSIX
B cucteMe nmoAroroBku k EHT; cnocoOcTBOBaTh OB IEHUIO KOHKPETHBIMU
MaTeMaTUYECKUMU 3HAHUSMH, HEOOXOAUMBIMU JJIsl IPUMEHEHUS B TPAKTUYECKON
NEATEIbHOCTH, JIJISl U3YUYEHUSI CMEXKHBIX TUCIUIUINH, I MPOAOJIKEHUSI 00pa30BaHUsI.

3adauu Kypca:

1. YrnyOnenue 3HaHUHM y4aluxcsi O TPUrOHOMETPUYECKHUX (DYHKIIMSIX.

2. ®opMHUPOBAHHUE HABBIKOB MPUMEHEHHS CBOWCTB TPUTOHOMETPUUECKUX (PYHKIUN U
COOTHOIIEHHE MEKy TPUTOHOMETPUUYECKUMH (PYHKIUSMU MTPU NPeoOpa3oBaHUU
TPUTOHOMETPUUECKUX BBIPAXKEHUH, pEellIeHUE TPUTOHOMETPUUECKUX YPAaBHEHUN U
HEPaBEHCTB, [TPU PEILIEHUN HECTAaHAAPTHBIX 3a4ad.

3. Pa3BuBaTh CIOCOOHOCTH yYalIMXcs K MaTEMaTHUYECKON AESITETbHOCTU

4. IIpencraBUTh yyaluMcsi BO3MOXKHOCTh TPOAHAIM3UPOBATH CBOU CIIOCOOHOCTH K
MaTEeMaTUYECKON JEATENbHOCTH.



Cooeporcanue u cmpykmypa yueonoz2o mamepuana 10 knacca

Tpuronomerpuyeckne GyHKIUM YUCJI0BOr0 aprymenTta (14 yacon)

HcTopuio TpUrOHOMETPUM, O TPUTOHOMETPUM  Kak 00 Yy4yeOHOM IMpeaMere; Kak
HaKaIlUIMBAJIMCh TPUTOHOMETPUYECKUE 3HAHUS JIFOJIEH; KaK TPUTOHOMETpHs TPeoOpa3oBaach
B CAMOCTOSITEJIBHYIO YaCTh MAaTEMATUKH.

O00011eHNEe TOHATHUS YIUIa, paJuaHHOE U3MepeHue yrioB U nyr. CuHyc, KOCUHYC, TAHT€HC,
KOTaHI'€HC, CEKAHC U KOCEKaHC JEHCTBUTEIBHOIO YHCIA.

3Haku TpUroHOMeTpuyeckux QyHkuid. [Ipocrelimme CBOWCTBA TPUTOHOMETPHUUECKHUX
byHKIWMi: YETHOCTb, HEYETHOCTb, NEPUOIUYHOCTbD. 3aBUCUMOCTH MEXIY
TPUTOHOMETpUUECKUX (yHKUMH. BpluncieHne 3HaYeHW BCEX TPUTOHOMETPUUECKHUX
byHKIUI 10 3aJaHHOMY 3HA4YEHHUIO OAHOM W3 HUX. [lokazaTenbcTBO TOXAecTB. OOIIHOCTH
dbopmyn npuBenenus. ['paduku Tpuronomerpuyeckux (yHkiui. HaxoxaeHnne MHOXeCTBa
3HAYCHUN (PYHKITHI.

Teopembl ci10KeHUs NJI TPUTOHOMETPUYECCKUX (PYHKIUN U UX CIAEACTBUSA
(13 yacoB)

CHHyC, KOCHHYC, TaHI€HC M KOTAHI€HC CYMMBI W pa3HOCTH JBYX AapryMEHTOB.
Tpuronomerpuyeckue (QGYHKIMKA JIBOWHOTO U TOJOBUHHOTO aprymeHta. Oopmysibl
NOHMWKeHUsl cteneHu. [IpeoOpa3oBaHue MPOU3BENEHUS TPUTOHOMETPUUYECKUX (YHKIMM B
anreOpanveckyro cymMmmy W HaoOopot. IIpeoOpasoBaHue BbIpaxeHHs: a Sina + DCOSa
.BrlpaxxeHue cuHyca M KOCHHYCa 4Yepe3 TaHIeHC I[IOJOBMHHOrO yria. Bsenenue
BCIIOMOrareynbHoro  yria. IlpeoOpa3oBaHne  TPUTOHOMETPUYECKHX  BBIPAKEHUH U
J0Ka3aTebCTBO TOXKECTB.

OOpaTHble TpUroHoMeTpuueckue GPyHKIUHU (2 4acoB)

OOpatHble TpUrOHOMETpUYecKkne (YHKIHMHM, HX cBoiicTBa M rpaduku. Hekoropbie

TOKJIECTBA, CBS3bIBAIOIINE 0OpaTHbIE TPUTOHOMETPUYECKUE QYHKIIUU:

arcsinx + arccosx = %; arctgx + arcctgx = %;

X V11— x?

arcsinx = arccosv1l-x* = arctg ——=arcctg————;
V1-x° X
arctg x= arcctg 1= arccos; = arcsin ——— . [Ipumepbl HA 0OpaTHBIC
X V1+x° 1+x°

TPUTOHOMETPHUYECKUE PYHKIIUU.



10 kaacc

Ne Conep:xkanue Yacpr | AT
Tpuronomerpnuyeckue GyHKIMH YMCJI0BOro aprymenra (14 yacoB)
1 | O6 ucTopuu TPUrOHOMETPUU 1 19.10
2 | Pagnannas Mepa yria 1 26.10
3 | CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC, CEKaHC ¥ KOCEKaHC 1 9.11
JNENUCTBUTENHHOTO unciia. CBsI3b ¢ TEOMETPUYECKUMHU MOHSATUIMHU
4 | 3naku TpuronoMerpuueckux QyHkuui. [Ipocreiimue cBoiicTBa 1 16.11
TPUTOHOMETPUUECKUX (PYHKITMI: YETHOCTh, HEYUETHOCTh
5 | [leproanuHOCTh TPUTOHOMETPHUUECKUX (DYHKITHIA 1 23.11
6 | 3aBHCHUMOCTH MEXJIY TPUTOHOMETPUUECKUX (PYHKIIHIA 1 30.11
7 | Boruncnenue 3Hau€HUHN BCEX TPUTOHOMETPUUYECKUX (PYHKIIHIM 10 1 7.12
3aJJaHHOMY 3HAYE€HUIO OJTHOW U3 HHUX
8 | Jloka3aTenbCTBO TOXKICCTB 1 14.12
9 | [Ipumenenue hopmys mpuBeAeHUS AJi IPpeoOpa30BaHUsI BBIPAKECHUN 1 21.12
10- | I'paduku Tpuronomerpudeckux ¢pynkiui. IIpeobdpazoBanue 2 28.12
11 | rpaduxoB TpUrOHOMETPUYECKUX HYHKIIUN 11.01
12- | HaxoxaeHue o0JacTH OMPEASICHHsI CIIOKHBIX (YYHKIIHHA, COACPIKAITUX 2 18.01
13 | TpuroHomerpuueckue GyHKIUN 25.01
14 | HaxoxaeHue MHOKECTBA 3HAUEHHUI (PyHKIUH, COJIepKaIIuX 1 1.02
TPUTOHOMETpHUUYECKUE QYHKITUU
Teopembl ci10KeHUS AJI TPUTOHOMETPUYECKHUX (PYHKUMHA U UX CJIEACTBUS
(13 yacoB)
1 | ®opMyIbl CyMMBI U PA3HOCTH JIBYX apryMEHTOB TpUrOHOMeTpruyeckux | 1 8.02
bynkuunii (CuHyC, KOCUHYC, TAHTEHC U KOTAHTE€HC)
2 | TpuronomeTtpuyeckue GYHKITMH TBOHHOTO M TOJIOBUHHOTO apTyMEHTa 1 15.02
3 | @opmMybl MOHMKEHUS CTETICHH 1 22.02
4 | ®opmynsl mpeodpa3oBaHUsl MPOU3BEACHHS TPUTOHOMETPUUECKUX 1 1.03
GyHKUIUN B CyMMY
S5 | ®opMyIIbl CII0KEHUSI TPUTOHOMETPUYECKUX (PYHKITUI 1 15.03
6 | IIpeoOpaszoBaHue BhIpakeHUs: a Sina + DCOS o 1 29.03
7 | BeipaxxeHnue cuHyca ¥ KOCHHYCa 4e€pe3 TAHT€HC TTOJIOBUHHOTO yTia 1 5.04
8 | @opmybl KpaTHBIX apTYMEHTOB 1 12.04
9 | ®opmynbl MPUBEACHUS 1 19.04
10- | IlpumeHeHrE OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT K 2 26.04
11 | npeobpa3oBaHUIO BEIPAKCHHIA 03.05
12- | Tpuronomerpudeckue HOpMyJIIbl MPU JOKA3ATEIHCTBE 2 10.05
13 | TpUroHOMETPUYECKUX TOXKECTB 17.05
OO0paTtHble TpUronoMeTpuyeckue GyHKuuu (2 4acos)
1 OOpatHble TPUTOHOMETPUYECKHE (DYHKIIMM, UX CBOMCTBA U TpadUuKu 1 24.05
1 Onepaiu HaJi 0OpaTHBIMU TPUTOHOMETPUYECKUMH (PYHKITUSIMU 1 31.05




Cooeporcanue u cmpykmypa
yueonozo mamepuana 11 knacca

Peurenne TpuronoMerpuyeckux ypasuenui. (94)

BriBoa popmyn kopHE# mpocTeHInX TPUTOHOMETPUUECKUX YPaBHEHH, OCHOBATh Ha
M3YYECHHBIX CBOMCTBaX COOTBETCTBYIOIIMX (PYHKIHMA U ux rpaduxax. Ocoboe BHHMaHUE
YACIUTDH PENICHUI0 ypaBHEHUH Bra sin X = 0, cos X = 1 u z1p., 9TOOBI ydamuecs He CBOIUITN
UX peIlleHHue K MpUMEHEeHHI0 00mux Gopmyi. PaccmaTpuBas penieHue CloKHbIX YpaBHEHHM
BBIICJIATH OONIYIO UJICIO PEIICHUS: TPUBEICHUE YPABHEHUSI K BULY, COAEPKAILEMY JIUIIb OJTHY
TPUTOHOMETPUUECKYIO (GYHKIHIO OJHOTrO aprymeHta. CopMupoBaTh HABBIKM pEIICHUS
TPUTOHOMETPUUECKUX YPABHEHUN Pa3IUYHbIX BUAOB (KBaJPATHBIX OTHOCUTEIBHO OJHOU U3
TPUTOHOMETPUUECKUX (PYHKITUH;

OJIHOPOJHBIE YPAaBHEHHUS MIEPBOI U BTOPOM CTENEHU; YPABHEHHS, pEIIa€MbI€ PA3JIOKEHUEM Ha
MHOKHUTENIA, METOIOM YHUBEPCAIBHONW TPUTOHOMETPUYECKON MOJICTAHOBKH U JIp.).

IIpn peumieHMM CHUCTEM TPUTOHOMETPUYECKUX YPABHEHHM, y4YaIIMXCs, KPOME H3BECTHBIX
METOJIOB PEUICHUS TPUTOHOMETPUYECKUX YPABHEHHUW, JOJDKHBI HAYYWUTHCS AKTHBHO
MIPUMEHSTH U3YUYEHHBIE B Kypce anreOpbl ClIOCOObI PEIICHHS] CHCTEM YPaBHEHU.

PeieHne TPUrOHOMETPUYECKMX HEPABEHCTB U UX cHcTeM. (44)

Pemenne npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB OCHOBATHh HA M3YYEHHBIX
CBOMCTBax COOTBETCTBYIOLIMX TPUTOHOMETPUYECKUX (YHKUMUA M uX rpadukax. M3yuurtsb
oOurrie GopMyIIbl AJis PELIEHUS] TPUTOHOMETPUUYECKIX HEPABEHCTB.

Pemienne TpMroHOMETPHYECKUX YPABHEHHH M HEPABEHCTB, COAEPKALIMX 3HAK MOIYJIH,
paauKaJbl, napameTpsl. (94)

PaccmoTpeHue peleHnii CII0KHBIX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB SIBIISACTCS
BaXHBIM U TIOJIE3HBIM ISl 3aKPEIUICHUS U CUCTEMAaTH3allui CBOMCTB (YHKIMI U ciocoOoB
pelIeHus ypaBHEHUI U HEPABEHCTB, IJIs YIIIyOJICHUsI 3HaHUM ydaruxcs 1 moarotosku k EHT.
HcciienoBanue TpMroHOMeTpUYeCKUX PYHKIUMA.(64)



KanennapHo-rematudeckoe mianuposanue 11 kiacca

Ne Tema ypoka Yacer | [lara
1 [Ipocreiiliie TPUrOHOMETPUYECKHE YPaBHEHUS 1 19.10
2 YpaBHeHUs, CBOASAIIMECS K TPOCTEUITUM 1 26.10
3 Pemienust TpuroHoMeTpUYECKUX YpaBHEHUH CIIOCOOOM 1 9.11
Pa3NIOKEHHS] HA MHOKUTEIH
. 16.11
4-5 Pelienrie 0THOPOAHBIX YpaBHEHU 2 2311
5 Tpuronomerpruyeckue ypaBHEHUS, pEIIaeMbIe Pa3IMIHBIMU 1 30.11
cnocobaMu
7 OT160p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUM. 1 7.12
8-9 TpuroHomerpuyeckue ypaBHEHUs, C TapaMeTpaMu U 9 14.12
paauKagamMu. 21.12
10 CuctemMbl TPUTOHOMETPUYECKUX YPaBHEHUI 1 28.12
11 CucTeMbl TPUTOHOMETPUYECKUX HEPABEHCTB 1 11.01
12 CuctemMbl TPUTOHOMETPUYECKUX HEPABEHCTB 1 18.01
13 Penienne TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB C 1 25.01
napameTpaMmu
Pemenne TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB C 102
14-15 P P b P 1 8.02
paauKagaMu
Pemienue TpuroHoMeTpuYECKUX YpaBHEHUN U HEPABEHCTB, 15.02
16-17 2
COJICPIKAIIUX 3HAK MOJTYJISI 22.02
Pelienne ypaBHeHMI 1 HEPABEHCTB, JIEBAsI U MTpaBas YaCTU 1 1.03
18 KOTOPBIX SBJISIFOTCS OJTHOMMEHHBIMU OOpPaTHBIMH
TPUTOHOMETPUUECKUMHU QYHKIUSIMH
Pelienne TpUroHOMETpUYECKUX YPAaBHEHUH C 15.03
19-20 . " 2
TTOMOIIBI0 IPUMEHEHHUS CBOMCTB (DYHKITUH 29.03
Pemienne TpuroHOMeTpUYECKUX YPAaBHEHUN U HEPABEHCTB C 4.04
21-22 . " 2
MTOMOIIbIO TPUMEHEHHS CBOMCTB (DYHKUIUN 11.04
23-24 | IlpousBonHas , €€ MPUMEHEHUE K UCCIIENOBAHUIO (DYHKIIUH 2 ;ggj
[IpumeneHne nepBoOOpPa3HON 1 UHTETpaIa K PEHICHUIO 2.05
25-26 2
MIPAKTUYECKUX 3aJ1ad 16.05
23.05
27-28 | Pemenue mpakTUUECKUX 3a71a4 2

30.05




IlepeyeHb y4eOHO- METOAUYECKOM JINTEPATYPbI:

1. I[Tporpamma o marematuke 10-11 kaaccbl 0611e00pa3oBaTENbHOMN KOl €CTECTBEHHO-
MaTeMaTH4eCKOro HampasiaeHus AnMatsl 2006

2. B.C. Kpamop, K.H.JIyury IloBTOpsiem u cUCTEMAaTU3UPYEM IIKOJIBHBIN KypC
TpuronomeTpuu Mocksa 2001
3. A. Mep3insik,

4 K.H.bekcynranoa, K.M.Yepenko «TectoBrie 3ananus» Kokmeray 2004 r

5.YuebHo-meToanueckue mocodus mo maremaruke 2013r, 2012r, 201 1T HanlMOHAJIBEHOTO
LIEHTpa TECTUPOBAHUS



KAPAJIJIbI KEJICIJIAI BEKITLITI

PACCMOTPEHO COI'JIACOBAHO YTBEPKJIEHO
Ha 3acemannn MO 3aM. pykoBoaurens no YP M
A g eKTen OacCIIbICHI
Kaynsr Ne OKY ICIHIH MEHI€pYILIC]
IIpoToxomn Ne Momnnaxanosa I'.JK. Monnaxanosa I".)K.

[Menzemrramnep C.A.

«_» 2023r. « » 2023r. « »__ 2023r.

KyHTi30eik-TaKbIpbINTHIK KOCTIAP
KanennapHo-remaTudeckoe niiaHupoBaHue

Cabak [IpakTHyeckas TPUTOHOMETPHUS
Ypokos [Ton [Ipenmer

ChIHBII 11

Kiaccer

Myranim___AnbpMaramberoBa 3ubaryib AraiijapoBHa

Yyuurens

JKapThl )KBUIIBIK CaFaT CaHbl 11u 20

KonuuectBo yacos Ha I u Il nonmyroaue:

Bapnbirst 31 car.; anTacblHa 1 car.

Bcero Jac. B HEJIEIIO qac.



KaJsienpapHo-remarnuyeckoe nianuposanme 11 kiacca

Ne Tema ypoka Yacer | [lara
1 [Ipocreiiliie TPUrOHOMETPUYECKHE YPAaBHEHUS 1 19.10
2 YpaBHEHMSI, CBOJSIIIMECS K TPOCTEUIITUM 1 26.10
3 Pemienust TpuroHoMeTpuYECKUX YpaBHEHUH CITIOCOOOM 1 9.11
Pa3IOKEHHS] HA MHOYKUTEIH
. 16.11
4-5 Pelienne oTHOPOHBIX ypaBHEHUHN 2 2311
5 Tpuronomerpuyeckue ypaBHEHUS, peIIaeMbIe pa3IMIHBIMU 1 30.11
cnocobaMu
7 OT60p KOpPHEN TPUTOHOMETPUUYECKUX YPABHEHHI. 1 7.12
TpuroHomerpruyeckue ypaBHEHUs, C TapaMeTpaMu U 14.12
8-9 2 21.12
paauKagamu. -
10 CuctemMbl TPUrOHOMETPUYECKUX YPABHEHUN 1 28.12
11 Cucrembl TPUTOHOMETPUUYECKHUX HEPABEHCTB 1 11.01
12 CucTeMbl TPUTOHOMETPUYECKUX HEPABEHCTB 1 18.01
13 Peienne TpUroHOMETpUYECKUX YPAaBHEHUIN U HEPABEHCTB C 1 25.01
napameTpaMu
Pelienre TpUroHOMETPUYECKUX YPABHEHUN M HEPABEHCTB C 1.02
14-15 P P P P 1 8.02
paauKagaMu
Pelenne TpUroHOMETPUYECKUX YPABHEHHU U HEPABEHCTB, 15.02
16-17 2
COJICpIKAIUX 3HAK MOJTYJISI 22.02
Peuienne ypaBHeHU 1 HEPABEHCTB, JIE€Basl U MpaBasi YacTU 1 1.03
18 KOTOPBIX SBJISIFOTCS OJTHOMMEHHBIMU OOpPaTHBIMH
TPUTOHOMETPUUECKUMHU QYHKIUSIMH
Pelienne TpUroHOMETpUYECKUX YPAaBHEHUH C 15.03
19-20 . " 2
MTOMOIIIbIO NPUMEHEHHS CBOMCTB (DYHKUIUN 29.03
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUN U HEPABEHCTB C 4.04
21-22 . " 2
MTOMOIIbIO TPUMEHEHHS CBOMCTB (DYHKUIUN 11.04
23-24 | IlpousBonHas , ee MPUMEHEHUE K UCCIIEIOBAHMIO (DYHKIIUH 2 ;ggj
[Ipumenenune nepBoOOpa3HOI M MHTETpaIa K PEHICHUIO 2.05
25-26 2
MPAKTUYECKUX 3a/1a4 16.05
23.05
27-28 | Pemenue mpakTUUECKUX 3a/1a4 2

30.05
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KyHTi30eik-TaKbIpBINTHIK KOCTIAP
Kaneﬂnapﬂo-TeMaaneckoe IIAaHUPOBaHUE
Cabaxk IIpakTHueckass TPUTOHOMETPHUA
Ypokos [Ton IIpenmer
ChIHBII 10
Kiaccer
Myranim___AnbpMaramberoBa 3ubarynb AraiijapoBHa
Vyurens
JKapThl )KBUIABIK CaFaT CaHbl 10 u 18
KonuuectBo yacos Ha I u Il nonmyroaue:
Bapnbirst 28 car.; anTacblHa 1 car.

Bcero Yyac. B HEJIETIO qac.



KAPAJLJIbI KEJICLII BEKITUIJI
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Myranim__ AnpmaramOeroBa 3ubarynb AraiiiapoBHa
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JKapThl )KBUIIBIK CaraT CaHBI 10mu 18

KonuuectBo yacos Ha I u Il nonmyroaue:

Bapnpiret 28 car.; anTacblHa 1 car.

Bcero 4qacC. B HCACIIIO qac.



KanennapHo-rematudeckoe mianuposanue 11 kiacca

Ne Tema ypoka Yacer | [lara
1 [Ipocreiiliie TPUrOHOMETPUYECKHE YPaBHEHUS 1 19.10
2 YpaBHeHUs, CBOASAIIMECS K TPOCTEUITUM 1 26.10
3 Pemienust TpuroHoMeTpuYECKUX YpaBHEHUH CIIOCOOOM 1 9.11
Pa3NIOKEHHS] HA MHOKUTEIH
. 16.11
4-5 Pelienrie 0THOPOAHBIX YpaBHEHU 2 2311
5 Tpuronomerpruyeckue ypaBHEHUS, pEIIaeMbIe Pa3IMIHBIMU 1 30.11
cnocobaMu
7 OT160p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUM. 1 7.12
8-9 TpuroHomerpuyeckue ypaBHEHUs, C TapaMeTpaMu U 9 14.12
paauKagamMu. 21.12
10 CuctemMbl TPUTOHOMETPUYECKUX YPaBHEHUI 1 28.12
11 CucTeMbl TPUTOHOMETPUYECKUX HEPABEHCTB 1 11.01
12 CuctemMbl TPHrOHOMETPUYECKUX HEPABEHCTB 1 18.01
13 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUIN U HEPABEHCTB C 1 25.01
napameTpaMmu
Pemenne TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB C 102
14-15 P P b P 1 8.02
paauKagaMu
Pemienue TpuroHoMeTpuYECKUX YpaBHEHUN U HEPABEHCTB, 15.02
16-17 2
COJICp KAIUX 3HAK MOJTYJISI 22.02
Pelenue ypaBHeHMI 1 HEPABEHCTB, JIEBas U MpaBas 4YacTU 1 1.03
18 KOTOPBIX SBJISIFOTCS OJTHOMMEHHBIMU OOpPaTHBIMH
TPUTOHOMETPUUECKUMHU QYHKIUSIMH
Pelienne TpUroHOMETpUYECKUX YPAaBHEHUH C 15.03
19-20 . " 2
TTOMOIIBI0 IPUMEHEHHUS CBOMCTB (DYHKITUH 29.03
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUN U HEPABEHCTB C 4.04
21-22 . " 2
MTOMOIIbIO TPUMEHEHHS CBOMCTB (DYHKUIUN 11.04
23-24 | IlpousBonHas , €€ MPUMEHEHUE K UCCIIENOBAHUIO (DYHKIIUH 2 ;ggj
[IpumeneHne nepBoOOpPa3HON 1 UHTETpaIa K PEHICHUIO 2.05
25-26 2
MIPAKTUYECKUX 3aJ1ad 16.05
23.05
27-28 | Pemenue mpakTUUECKUX 3a71a4 2

30.05




10 kaacc

Ne Conep:xkanue Yacpr | AT
Tpuronomerpnuyeckue GyHKIMH YMCJI0BOro aprymenra (14 yacoB)
1 | O6 ucTopuu TPUrOHOMETPUU 1 19.10
2 | Pagnannas Mepa yria 1 26.10
3 | CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC, CEKaHC U KOCEKaHC 1 9.11
JNENUCTBUTENHHOTO uKciia. CBs3b ¢ TEOMETPUUYECKUMHU MOHATUSIMU
4 | 3naku TpuronoMerpuueckux QyHkuui. [Ipocreiimue cBoiicTBa 1 16.11
TPUTOHOMETPUUECKUX (PYHKITMI: YETHOCTh, HEYUETHOCTh
5 | [leproanuHOCTh TPUTOHOMETPHUUECKUX (DYHKITHIA 1 23.11
6 | 3aBHCHUMOCTH MEXJIY TPUTOHOMETPUUECKUX (PYHKIIHIA 1 30.11
7 | Boruncnenue 3Hau€HUHN BCEX TPUTOHOMETPUUYECKUX (PYHKIIHIM 10 1 7.12
3aJJaHHOMY 3HAYE€HUIO OJTHOW U3 HHUX
8 | Jloka3aTenbCTBO TOXKICCTB 1 14.12
9 | [Ipumenenue hopmys mpuBeAeHUS AJi IPpeoOpa30BaHUsI BBIPAKECHUN 1 21.12
10- | I'paduku Tpuronomerpudeckux Gynkiuid. I[IpeodbpazoBanue 2 28.12
11 | rpaduxoB TpUrOHOMETPUYECKUX HYHKIIUN 11.01
12- | HaxoxaeHue o0JacTH OMPEASICHHsI CIIOKHBIX (YYHKIIHHA, COACPIKAITUX 2 18.01
13 | TpuroHomerpuueckue GyHKIUN 25.01
14 | HaxoxaeHue MHOKECTBA 3HAUEHU (QyHKUUN, COIepKAIINX 1 1.02
TPUTOHOMETpHUUYECKUE QYHKITUU
Teopembl ci10KeHUS AJI TPUTOHOMETPUYECKHUX (PYHKUMHA U UX CJIEACTBUS
(13 yacoB)
1 | ®opMyIbl CyMMBI U PA3HOCTH JIBYX apryMEHTOB TpUrOHOMeTpruyeckux | 1 8.02
bynkuunii (CuHyC, KOCUHYC, TAHTEHC U KOTAHTE€HC)
2 | TpuronomeTtpuyeckue GYHKITMH TBOHHOTO M TOJIOBUHHOTO apTyMEHTa 1 15.02
3 | @opmMybl MOHMKEHUS CTETICHH 1 22.02
4 | ®opmynsl mpeodpa3oBaHUsl MPOU3BEACHHS TPUTOHOMETPUUECKUX 1 1.03
GyHKUIUN B CyMMY
S5 | ®opMyIIbl CII0KEHUSI TPUTOHOMETPUYECKUX (PYHKITUI 1 15.03
6 | IIpeoOpaszoBaHue BhIpakeHUs: a Sina + DCOS o 1 29.03
7 | BeipaxxeHnue cuHyca ¥ KOCHHYCa 4e€pe3 TAHT€HC TTOJIOBUHHOTO yTia 1 5.04
8 | @opmybl KpaTHBIX apTYMEHTOB 1 12.04
9 | ®opmynbl MPUBEACHUS 1 19.04
10- | IlpumeHeHrE OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT K 2 26.04
11 | npeobpa3oBaHUIO BEIPAKCHHIA 03.05
12- | Tpuronomerpudeckue HOpMyJIIbl MPU JOKA3ATEIHCTBE 2 10.05
13 | TpUroHOMETPUYECKUX TOXKECTB 17.05
OO0paTtHble TpUronoMeTpuyeckue GyHKuuu (2 4acos)
1 OOpatHble TPUTOHOMETPUYECKHE (DYHKIIMM, UX CBOMCTBA U TpadUuKu 1 24.05
1 Onepaiu HaJi 0OpaTHBIMU TPUTOHOMETPUYECKUMH (PYHKITUSIMU 1 31.05




KAPAJIJIbI KEJICIJIAI BEKITLITI

PACCMOTPEHO COIJIACOBAHO VTBEPAKIEHO
Ha 3acemanu MO Mexren 6acmbichinbiy, OIDK
Mekten 0OacIbIChl
Kayier Ne opbIHOacapsl
IIpoTtokon Ne 3aM. pykoBogurens no YP TNananosa A.M
Menzemramiep C.A. Mongaxanosa I'. K. ’
« » 2022 T.
«_» 2022r. « »_ 2022r. —
KyHTi30eik-TaKbIpBINTHIK KOCTIAP
Kaﬂeﬂnapﬂo-TeMaaneckoe IIAaHUPOBaHUE
Cabaxk IIpakTHueckass TPUTOHOMETPHUA
Ypokos [Ton IIpenmer
ChIHBII 10
Kiaccer
Myranim___AnbpMaramberoBa 3ubarynb AraiijapoBHa
Vyurens
JKapThl )KBUIABIK CaFaT CaHbl 10 u 18
KonuuectBo yacos Ha I u Il nonmyroaue:
Bapnbirst 28 car.; anTacblHa 1 car.

Bcero Jac. B HEJIETI0 Jac.
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