Pabouass mporpamma paszpaboTaHa ¢ y4éToM TpeOOBaHUI CIEIYIOIMX HOPMATUBHBIX
JOKYMEHTOB:

1. ®enepanpaoro 3akoHa ot 29.12.2012 roma Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

2. TlocTaHoBnEHUE IIaBHOTO TOCYAApCTBEHHOTO caHUTapHOro Bpaya PD ot 29.12.2012 Ne
189 «O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MTUIEMHUOIOTHYECKHE
TpeOOBaHUS K YCJIOBHSIM U OpraHu3aimuu oO0y4deHuss B 00IIeo0pa3oBaTeIbHBIX
YUPEKICHUSIXY,

3. IIpuxaza Munucrepcta oOpazoBanus Poccuiickoit denepanuu ot 5 mapra 2004 roga
Nel089 "O6 yrBepxkaeHuu (enepalbHOr0 KOMIOHEHTA rOCYAapCTBEHHBIX CTaHIApTOB
HAYaJbHOI0 00IIEro, OCHOBHOTO OOIIEro M CpeaHero (MoJHOro) oomero oopazopanus";

4. Tlpuxa3za MwunucrepctBa obOpasoBanusi Poccuiickoit @eneparmu or 9 mapra 2004 r.
Ne 1312 «O6 yrBepxknenun (enepaqbHOro Oa3HMCHOTO y4yeOHOro IUTaHA W
OpUMEpHBIX  y4eOHBIX IUIAHOB JJisi 00pa3oBaTeNbHBIX YyupexknaeHuid Poccuiickoit
denepanuy, pearu3yONIMX MPOrpaMMbl 00IIero obpa3oBaHus» (B JAEHCTBYrOIIEH
peIaKIum);

5. OcHoBHas 0O0pa3oBaTellbHas ITPOrpaMMa CpeTHero 00Iero 00pa3oBaHus;

6. Ilpuka3 MunuctepctBa npocseuieaus P® Ne 345 ot 28.12.2018 roga «O ¢denepanbHoM
nepeyHe y4eOHHKOB, PEKOMEHIYEeMbIX K HCIOJB30BAHHUIO MPH pealn3allid HMEIOIINX
rOCY/IapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTeIbHBIX MPOrpaMM HadyallbHOTO OOILIETo,
OCHOBHOTO OOIIIETO, CPETHETO O0IIETO 00pa30BAHMSI.

7. Tlpuka3 Mununcrepctsa npocseeHuss PO Ne 233 ot 8.05.2019 «O BHeceHUU U3MEHEHUN
B (enepanbHbli TepeyeHb YUYeOHUKOB, PEKOMEHIOBAHHBIX K HCIOJIB30BAHUIO TMIPH
pean3ai UMEIOIIMX TOCYIapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENbHBIX MPOrpamMm
HayaJpbHOTO  OOIIEero, OCHOBHOTO OOIIEro, cpeaHero ooOmero oOpa3oBaHWs,
YTBEPKACHHBIN IpukazoM MunucrepctBa npocsenieruss PO or 28 nexadpst 2018 r. Ne
345.

8. VcraB [N'ocymapcTBeHHOTO OIOKETHOTO 00111€00pa30BaTEIBHOTO YUPEKIACHHS CPEAHEH
obmeo6pazoBaTenpHOM 1MIKOIBI Ne 319 TlerpoaBoprioBoro paitona Cankt-IlerepOypra;

9. VYuebnoro miana ['ocymapcTBEHHOTO OIOKETHOTO 00IIE00Pa30BaATEILHOTO YUPEKACHUS
cpeaneit oOmeoOpazoBarenbHol mikoiasl Ne 319 IlerpoaBoproBoro paitona CaHKT-
[etepOypra na 2019-2020 y4eOHBIi rox.



IHosicHuTe ILHAA 3aNIMCKA

Pabouas mporpamma mo anreOpe cocraBieHa Ha ocHOBe (DyHIaMEHTAIbHOTO sapa
coJiep>kaHus oopazoBanusi U TpeOoBaHUl K pe3yabTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTeNIbHOM
IpOrpaMMbl CpEeIHEro (MoJIHOTo) o0Iero oOpazoBaHMs, NpeAcTaBiIeHHBIX B dDexepanbHOM
rocy/lapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe cpefHero (MojHoro) odmiero oOpa3oBaHUs, a
Takke, o0pa3oBaTeNbHON TporpaMMbl MKOIBI Ne319 u yuebHoro mnana mkonsl Ne319. B Helt
YUUTBHIBAIOTCSI OCHOBHBIE HJEH U TmoioxkeHus [Iporpammbl pa3BuTHsS U (QOPMHUPOBAHUS
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN SISl CPEIHETO (ITOJIHOT0) 0011ero 00pa3oBaHus.

OpueHTHUpOBaHA Ha HCMOJIb30BaHUE yuyeOHUKa «Anredpa M Hayajga MaTEMaTHYEeCKOIrO
aHamu3a»: y4e0. ams 10-11 k. oOmieoOpa3oBaTenbHBIX YUYpEXKIEHUH: 0a30BBI ypOBEHBb
(ABtopsr: LII.A. AnumoB, FO.M. Konsrun, M.B. TkaueBa, H.E. ®enoposa, M.U. 1llabynun) —
19-e uzn., M.: IIpocBemenue, 2013 r. — 464 c.

B denepanbHom KomMnoHeHTe 6a3UCHOrO IUIaHA HA W3YYeHHUE alnreOphbl U Hayal aHalu3a B
10 ximacce orBeneHo 3 vaca ydyeOHOro BpemeHnu B Henento. Beero 102 yaca B yueOnsiii ron. B
ClIy4ae BBIMIOJHEHUS y4eOHOTro MjiaHa HEe B MOJHOM oObeMe (KapaHTHH, MPUPOIHBIE (HaKTOPHI,
JIOTIOJTHUTEIIbHBIC KAaHWKYIIbI, MPa3IHUKN) TPOU3BOAMTCS KOPPEKTHPOBKA pPabodumX MpOrpamm.
3amecTtuTenb AupekTopa no YBP cormacyer aHMCTBI KOPPEKTHPOBKM pabodux IMporpamm
yKa3aHHBIM CITIOCOOOM KOPPEKIIUHU TPOTPAMMBI.

JIn4HOCTHBIE, MeTaNpeIMEeTHbIE
U NpeIMeTHBbIC Pe3yJbTaThl
OCBOEHUS coiepkaHus Kypca aareopa 10 kaacca.
JIuunocmmuoie pezyromamoi:
1) BocnMTaHHE POCCUICKON rpa’kAaHCKONW HASCHTUYHOCTH; NATPUOTH3MA, YBAKECHHUS K
OtedecTBY, OCO3HAHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOU HAYKH;
2) OTBETCTBEHHOE OTHOIIEHHUE K YYEHHIO, TOTOBHOCTh U CITIOCOOHOCTH 00yUaIoIuXCsl K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTUBAIMH K 00YYEHHIO U TIO3HAHUIO;
3) oco3HaHHBIN BEIOOP U MOCTPOCHUE JabHENIIe WHANBUAYAIbHON TPAeKTOPUHU
oOpa3oBaHus Ha 6a3e OPUEHTUPOBKH B MHpe npodeccuit 1 mpodeccHOHATBHBIX
MPEANOYTEHNHN C YUETOM YCTOMYUBBIX IT03HABATEIBHBIX HHTEPECOB, a TAK )K€ HA OCHOBE
(opMHUpPOBaHUS YBAXUTEIHHOIO OTHOLICHUS K TPY/Y, Pa3BUTHE OMBITA YYaCTHs B COIIMATIBHO
3HAYUMOM TPYIE;
4) ymeHHe KOHTPOJIMPOBATH MPOIIECC U Pe3yIbTaT yuyeOHOM U MaTeMaTHYECKON
NEeATENBHOCTH;
5) KpPUTUYHOCTH MBILUIEHUS, UHUIIMATUBA, HAXOAYUBOCTh, aKTUBHOCTD IPU PEILIEHUU
MaTeMaTHYECKHUX 3a1a4.
Memanpeomemmuvle pe3yiomamol:
1) ymeHHEe caMOCTOATENBHO ONPEAETATh eI CBOEr0 00y4eHHUs1, CTABUTh U (POPMYITUPOBATH
U1 ce0si HOBBIE 3a/1auu B yu€0e, pa3BUBaTh MOTHBHI M HHTEPECHI CBOEH 1MO3HABATEIHHOMN
NEeSATENBHOCTH;
2) yMEHHE COOTHOCHUTbH CBOM JICHCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIISITH
KOHTPOJIb CBOEH J€ATENBHOCTH B IIPOLIECCE JOCTHKEHHS pe3ysbTaTa, ONpeAessTh CIOCOOBI
JIeHCTBUS B paMKax MPEUIOKEHHBIX YCJIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBUS
B COOTBETCTBUH M3MEHSIOLICICS CUTyaLUEH;
3) YMeHwue onpenensaTh MOHITHS, CO37aBaTh 0000IIEHNsI, yCTAHABIUBATH AHATIOTHH,
KJ1acCU(PULPOBATh, CAMOCTOSATENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH IS
KJIacCU(UKAIINN;
4) ymeHMe ycTaHaBJIMBATh IPUUMHHO- CJIEACTBEHHBIE CBSI3HU, CTPOUTH JIOTHYECKHUE
paccyX/1eHus, yMO3aKJIIoueHusl (MHAYKTUBHOE, IEyKTUBHOE, 110 aHAJIOTUN) U JIe1aTh
BBIBO/IbI;



5) pa3BuUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOIB30BAHUS HHPOPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTU;
6) mepBOHAYaJbHbIC NPEICTABICHUS O HJIESIX U METO/IaX MAaTeMaTUKU KaK 00 YHHBEPCAIbHOM
A3BIKE HAYKU U TEXHUKH, O CPEACTBE MOJEINPOBAHUS SBJIICHUN U MTPOLIECCOB;
7) yMeHue BUIETh MaTeMaTHUYECKYIO 3a]]auy B KOHTEKCTE MPOOIEMHOM CUTYallMU B APYTUX
JUCIUIUINHAX, B OKPY)KAIOIIEH KU3HU;
8) yMeHue HaxOJUTh B PA3IUYHBIX HCTOYHUKAX HHPOPMALINIO, HEOOXOIUMYIO /ISl PEIICHUS
MaTeMaTHYeCKHUX MpobiieM, U MPeACTaBIATh €€ B MOHATHON (opMe, MPUHUMATh pEIICHUE Y
YCITIOBUSIX HEMOJTHON MM U30bITOUYHOM, TOYHOM UM BEPOSTHOCTHON HH(OpMaIumy;
9) YmMmeHue MoHMMAThH U UCTIOIB30BaTh MaTeMaTHUECKHUE CPEICTBA HATJISAHOCTH (rpadukwy,
TaOIUIIBI, CXEMBI U P.) IS WIUTFOCTPAIUK, MHTEPIIPETAIIH, apTyMEHTAIUH;
10) ymeHHe BBIABUTaTh TUIIOTE3bI IPH PEIICHUU 33]1a4H, TOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKH;
11) moHMMaHHWE CYITHOCTH aJTOPUTMUYECKHUX TIPEANMCAHUN U YMEHHE JICUCTBOBATH B
COOTBETCTBHUHM C MPENIOKEHHBIM aJITOPUTMOM.
Ilpeomemmuwie pe3yromameot .

1) oco3HaHME 3HAYEHUS] MATEMAaTUKH B ITIOBCETHEBHOM JKU3HU YEJIOBEKA,
2) mpencTaBieHHE O MaTeMaTHYeCKON Hayke Kak cepe MaTeMaTHUECKOH 1eITeIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIN3ALMH
3) pa3BuTHE yMeHHE paboTaTh ¢ yueOHBIM MaTeMaTHYECKIUM TEKCTOM (aHAJTU3UPOBATh
U3BJIEKATh HEOOXOAMMYIO HH(OPMAIIHIO), TOYHO U TPAMOTHO U3J1araTh CBOM MBICIIH C
MPUMEHEHHEM MaTeMaTHUYeCKONH TEPMUHOJIOTUU M CUMBOJIMKH, IIPOBOJIUTH KIaCCU(PHUKAIHIO,
JIOTUYECKHE 000CHOBAHUS;
4) BnaneHue 6a30BBIM MOHATUWHBIM aIapaToM MO OCHOBHBIM pa3jieiiaM COAEP KaHus;
5) cucremaruyeckue 3HaAHHUA O (PYHKIHMAX M UX CBOMCTBaX;
6) TpaKTUYECKU 3HAYUMbIe MATEMATHUYECKHUE YMEHUS U HaBBIKH, UX PUMEHEHHUE K PELICHUIO
MaTeMaTHYECKUX U HEMAaTeMaTU4YECKUX 3a]1a4, IIPEATNOoararoliee yMeHus:

®  pacIIMPUTH MOHATHE MHOXKECTBA YUCEI (OT HATYPAIBHOTO JI0 I€HCTBUTEIBHOTIO);

® 3y4YUTHh CTENEHHYI0, MOKa3aTelbHYIO, JIoTapuMUYecKylo (YHKIUU HX CBOWCTBA U

rpaduxuy;

® OBJIAJIETh OCHOBHBIMH CIIOCOOAMU pEIIeHHs TOKa3aTeNbHBIX, JJOTapU(PMHUUECKHX,
VPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB;

® [I03HAKOMUTH yYaIlIUXCsl C TPUTOHOMETPUUECKON (OpMOIl 3aITUCH JEHCTBUTEILHOTO
4Hcia U €€ CBOMCTBAMU,

® paccMOTpeTh npeodpa3zoBaHUe TPUTOHOMETPUYECKUX BBIPAKEHUH (BKIIIOUAs pEIICHHE
ypaBHeHU#) Mo popmyliaM Kak aareOpanyeckum, Tak 1 TPUTOHOMETPUUECKHUM.

HoBu3Ha: cucrema ynpaKHEHHUI MO3BOJISIET OpraHU30BaTh YPOBHEBYIO U depeHInaiio
o0OydeHHUs] MO KaXJOW TeMme;  aKIEHT B MNPENoJaBaHUM JeJIaeTCs Ha MPaKTUYECKOe

MIPUMEHEHHE MTPHUOOPETEHHBIX HABBIKOB.
MexnpeaMeTHbIe M MEKKYPCOBbIE CBS3H:

¢usuka: «JleiictBurenbHpie umucna», «CremenHas GyHKuus», «Jlorapudmuyeckas
dbynkuusy, «Jlorapupmuueckue ypaBHeHUs», «llokazaTenbHble ypaBHEHUS, «O0BeMbI

MHOT'OI'PaHHUKOBY»
XUMHS: «J{eMCTBUTENBHBIE YHCIIA,
ouonoru: « JlelictButenbHble unciay, «[lokasarensHas QyHKIIHS.

PaCCManHBaeMBIﬁ KypcC a.]'ll"eﬁpl)l AJIs1 10 xaacca OpraHms3oBaH BOKPYI' OCHOBHBLIX

coepKaTeJbHbIX JIMHUIM:

® UNCIOBOM (ICUCTBUTENbHBIC YHCIA, CTENEHb C JCHCTBUTEIBHBIM TIOKa3aTelieM,

Jorapu(Mbl YHCeN, TPUTOHOMETPUYCCKHE YHCIIOBBIC BBIPAXKCHYIS);
¢ (yHKUMOHABLHON (TokazaTenbHO, norapuMUUECKOH, CTeTICHHAs
TPUTOHOMETPHUYECKask (DYHKIIUN);
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® YypaBHCHMH U HEpaBEHCTB (IIOKa3aTeNbHbIC, JorapuMUUecKue, HUpPpalUOHAJIbHBIC,
TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HEPABEHCTBA);
e npeoOpa3oBaHUii (BBIpa)XEHUH, coJlepKaIIMX CTEIICHH, Jgorapu@msl,
TPUTOHOMETpUYECKHE (DYHKIIUN).
OCHOBHBIE METOIMYECKIE OCOOCHHOCTH Kypca 3aKIIF0YaeTCs B CICTYIOIEM:
1. DnemeHTapHble (YHKIHUUA WU3YYAIOTCS 3JEMEHTApHBIMH MeToaaMu (0€3 HCIOIb30BaHUS
MIPOU3BOTHOM).
2. YucnoBas JMHUS W JIMHUS ~[peoOpa3oBaHMN  Pa3BUBAIOTCS  MapajuleIbHO C
(yHKIIMOHATIBHOW, HE omepeskas €€ Mo BpeMeHHU u3ydeHus. Tak, Hampumep, U3y4eHHUIo
jorapupmMuuecKol (yHKIHMU TPEAIISCTBYET HM3Y4YE€HHE TMOHATHA Jorapupma yucia H
CBOMCTB JiorapuMOB, MpeoOpa3oBaHUs JOTAPUPMHUUECKUX BBIPAKECHHUH, pEIICHUE
AJIEMEHTAPHBIX JOTapUPMHUECKUX YPABHEHUH.
[Tpu n3nokeHnu Kypca HIMPOKO UCIIONIb3yeTcs TpaduyecKue CpeacTBa HarIsIHOCTH.
4. BrnepBble BBOOUTCS TOHSATHE PAaBHOCUIBHOCTH YPaBHEHUH M HEPABEHCTB, NOCKOJIBKY B
3TOM BO3HUKAET HEOOXOIUMOCTb.
5. HoBple MaTeMaTu4eckue MOHATHUS, KOTAa 3TO BO3MOXHO, BBOJSTCS MOCJIE PACCMOTPEHHS
MPUKIIATHBIX 33]]a4, MOTUBUPYIOIUX HEOOXOAUMOCTh UX TOSBIICHUS.
6. Cucrema ymnpaXHCHHU TIIO3BOJISIET OPraHW30BATh YPOBHEBYIO AU(PPEPECHIMANNUIO TI0
KaXIIOU TEME.
7. TeopeTnyeckwii MaTepwajd W3JaraeTcsi JOCTYIMHBIM SI3BIKOM, YTO CIIOCOOCTBYET
CaMOCTOSITEIbHOMY U3YYEHHUIO CTaPIIEKIACCHUKAMHU.
8. AKIEHT B TpenojaBaHHe AeNaeTCs Ha NPAaKTUYEeCKOe MPHMEHEHHE NpHOOpPEeTEHHBIX
3HaHUM.
OcHoBHBIM B Kypce 10 kiacca sBisieTCSl M3y4€HUE FIEMEHTApHBIX (QYHKIUI U CBSI3aHHOE C HUM
pelleHre ypaBHeHH U HEPABEHCTB.
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COJEPXAHUME OBYYEHMUSA
JelicTBUTe/IbHBIE YHCJIA

Ilenple M panuoHanbHblE yHcha. JleWcTBUTENbHbIE uHcha. beckoHeuHO yObIBaroas
reoMeTpudeckas mporpeccus. Apu(pMETHUECKUH KOpeHb HaTypaibHO# crerneHH. CTemneHb ¢
paLMOHATIBHBIM U ACHCTBUTEIBHBIM TOKA3ATEISIMU.

OcHOBHAas 1 €Jab— 0000UMTh U CUCTEMATU3UPOBATH 3HAHUS O JEHCTBUTEIbHBIX
yucnax; cGOpMUPOBATh IOHATHE CTENEHH C JIEHCTBUTENBHBIM IIOKa3aTelleM; Hay4uTh
MIPUMEHSTh OIpeAesiCHUs] apu(PMETHUECKOTO KOPHS M CTENEHH, a TaKXKe HX CBOWCTBA IpHU
BBINOJIHEHUH BBIUMCIIEHUH U IpeoOpa30BaHUM BhIPAKEHUH.

HeoOxoaumocTh paciipeHHsi MHOXECTBA HATypalbHBIX YHUCEN J0 JEHCTBUTEbHBIX
MOTHBUPYETCS BO3MOKHOCTBIO BBINIOJHATH JIEHCTBHS, OOpAaTHBIE CIIOKEHHUIO, YMHOXECHUIO U
BO3BEJICHUIO B CTEMEHb.  PacCMOTpPEHHBIM B Haudaje TEMbI CIIOCOO oOpaieHus 0ECKOHEYHOU
NEPUOIUYECKON  JIECATUYHONW JpoOM B  OOBIKHOBEHHYIO OOOCHOBBIBAETCS CBOMCTBAMHU
CXOJSIIMXCS YUCIIOBBIX PSIIOB, B YACTHOCTH, HaXOXKICHHUEM CYMMbl OECKOHEUHO YyObIBaromieu
reOMETPUYECKON IPOTPECCUMN.

JlelicTBus Hajx MppalMOHAIBHBIMU YUCIAMU CTPOTO HE OIPENENAIOTCSA, a 3aMEHSIOTCS
JEHCTBUSAMU HAJl MX MPUOIMKEHHBIMHI 3HAYCHUSAMHU — PALlMOHATIBHBIMH YHCIIAMH.

B cBA3M ¢ paccMOTpeHMEM IOCIENOBATEIbHBIX pAlMOHAIBHBIX MPUOIMKEHUN
MPPpalMOHAJILHOTO YUCIIA, & 3aTEM U CTEIIEHU C UPPALIMOHAJIBHBIM [10Ka3aTe/IeM Ha UHTYUTUBHOM
YPOBHE BBOJUTCS MOHATHE TIpeAea 0CIe10BaTeIbHOCTH.

ApudmMeTnueckuil KOpeHb HaTypajbHOH CTemneHu N > 2 U3 HeOTPULATEIBHOIO YHCIa U
€ro CBOMCTBA M3JIararoTcs TPAJULMOHHO. Y4Yalrecs JOKHbBl yMETh BBIYUCIIATh 3HAYEHUS KOPHS
C MOMOIIIBIO OIPEJIEICHUSI U CBOMCTB U BBINOJHATH NPE0Opa30BaHMsl BRIPAXKEHUH, COAepKALIIX
KOpHHU.

CreneHp ¢ uppalMOHaJbHBIM IOKA3aTEJIEM IOACHSETCS Ha KOHKPETHOM IpUMepe. 311ech
Ke (OpMYIHMPYIOTCS CBOWCTBA CTENEHUM C JCHCTBUTENBHBIM IIOKa3aTesleM, KOTOpble OyayT



HCTIOJIb30BAThHCH MPU PCIICHUN ypaBHeHHﬁ, HEPAaBCHCTB, UCCJICJOBAHUU (I)YHKI_II/II\/'I.

Crenennast pyHkuus

Crenennas (QyHkius, ee cBoiictBa W rpaduk. BzaumHo oOpatHbie (QYyHKIHH.
PaBHOCUIIBHBIE ypaBHEHMsI M HepaBeHCTBa. MppauuonanbHble ypaBHeHUMs. MppauuonanbHbie
HEpaBEeHCTBA.

OcHOBHaAasf I eJ b— 00OOMHUTh U CUCTEMAaTU3UPOBATh HM3BECTHBIC M3 Kypca
anreOpsl OCHOBHOM INMKOJBI CBOWCTBA (DYHKIMH;, W3YYUTh CBOWCTBA CTENEHHBIX (PYHKIUN C
HaTypaJIbHbIM U LIE€JIBIM IOKAa3aTeIsIMM M HAyYUTh NPUMEHSTh UX IPU PEUICHUHM YpaBHEHUH U
HEpaBeHCTB; C(HOPMUPOBATH TOHSATUE PABHOCWIBHOCTH YpAaBHEHUH, HEPABEHCTB, CHUCTEM
YPaBHEHUH U HEPABEHCTB.

PaccMoTpenue cBOMCTB cTeneHHbIX (YHKIMA M UX TpadUKOB MPOBOJUTCS MOITAIHO, B
3aBUCHUMOCTH OT TOTO, KAKUM YHUCIJIOM SIBJISIETCS [TOKA3aTeNb: 1) UeTHBIM HaTypaJIbHBIM YHCIIOM;
2) HEYETHHIM HATypaJbHBIM YHCIOM; 3) YHCJIOM, HPOTHUBOIOJIOXKHBIM YETHOMY 4YHCIy; 4)
YHCIIOM, MPOTHBOMOJOXHBIM HEYETHOMY YHCIY; 5) TOJIOKUTEIBHBIM HELENbIM YHCIOM; 0)
OTPHUIIATEIILHBIM HEIEIBIM YUCIIOM (CBOMCTBA (PYHKITUH B 1. 5 U 6 H3y4aTh HEOOSA3ATEIHHO).

OO0ocHOBaHMsI CBOWCTB CTENIEHHOW (DYHKIIMM HE MPOBOJSATCS, OHU CIEAYIOT U3 CBOMCTB
CTENEHW C JIEUCTBUTENIBHBIM TIOKa3zaTelneM. PaccMoTpeHue paBHOCWIBHOCTH YpaBHEHUH,
HEpPaBEHCTB W CHUCTEM YPaBHEHMH M CBONCTB pPaBHOCHUJIBHOCTU IPOBOJSATCS B CBSI3U C
MPEACTOSIIUM U3yYEHUEM UPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

OCHOBHBIM METO/IOM pELICHUS HPPALMOHAIBHBIX YPaBHEHHUH SBJISETCS BO3BEICHUE
o0enx dYacTell ypaBHEHHH B CTENEHb C LEJbI0 MEpexo/a K paluOHAIbHOMY YpaBHEHHUIO-
CJIEJICTBUIO JJAHHOTO.

HppanuoHanbHble HEPAaBEHCTBA HE SIBIAIOTCS OOS3aTENBHBIMHM IS W3YYEHHS BCEMU
yuamumucs. [Ipu uX n3y4eHrun OCHOBHBIM CIIOCOOOM pElICHHUS SBIISIETCS CBECHUE HEPABEHCTBA
K CUCTEME PALIMOHAJIbHBIX HEPABEHCTB, PABHOCUJILHOM JTAHHOMY HEPABEHCTBY.

Iloka3aTenbHas pyHKIHA.

[lokazarenbHast QyHkuus, e€ cBoiictBa u rpaduk. I[lokasaTenbHble YypaBHEHHS.
[ToxazarenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB.

OCHOBHa II€J b - U3y4YUTh CBOMCTBA MMOKA3aTENbHONW (YHKIINH, HAYYUTh PEIIaTh
MOKa3aTeIbHbIE YPaBHEHUSI U HEPABEHCTBA, MPOCTEUIIINE CUCTEMbI MIOKA3aTEIbHBIX ypaBHEHUI
Y HEPaBEHCTB..

CpoiicTBa TOKa3aTeNbHOW (DYHKIIMM TIOTHOCTHIO CJEAYIOT M3 CBOWCTB CTEMEHU C
JEHCTBUTEIBHBIM [I0OKa3aTesleM  PenieHue npocTenInx noKa3aTelbHbIX ypaBHEHUN. Penenne
OOJIBIIMHCTBA MOKA3aTEIbHBIX YPABHEHUM M HEPABEHCTB CBOJIUTCS K PEIICHUIO MPOCTEHIIMX.
Tak kak B XoJe pelleHHs MpeLlaraéMblXx B OJTOM TeME IOKa3aTEJIbHBIX YpaBHEHUM
PaBHOCWJILHOCTh HE HApyIIAeTcsi, TO IMPOBEpKAa HAWJAEHHBIX KOpPHEW HeoOs3arenbHA. 31ech
CHCTEMBbl ypaBHEHHMH M HEPABEHCTB PEIIAIOTCS C MOMOIIBIO PAaBHOCHIBHBIX MPE0Opa30BaHMA:
MO/ICTAaHOBKOM, CJI0’)KEHUEM WJIM YMHOXKEHHUEM, 3aMEHOM MepEeMEHHBIX U T. [I.
Jlorapupmuueckasi pyHKuus.

Jlorapudmer. CoiicTBa snorapudMoB. ACCATUYHBIE W HATypaJbHBIE JOTapU(MEI.
norapupmuueckas (QyHKIHS, €€ CBOHCTBA U TpaduK. JorapupMHUUECKUE YpaBHEHHS.
Jlorapudmudeckue HepaBEHCTBA.

OcHOBHAasg 1 eab— choOpMUPOBATH MOHATUE JIOTApU(PMa UYUCIIA; HAYYUTDH
NPUMEHATh  CBOMCTBa JIOTapu(MOB TIPH PEHICHWH ypPAaBHCHUH M3Y4YUTh CBOWMCTBA
norapupmMuuecKol (yHKIHMM M HAyYUTh NMPHMEHATh €€ CBOICTBA MPU PEIICHUH MPOCTEHIINX
Jgorapu(MUUECKUX YpaBHEHHUM U HEPABEHCTB.

Jlo 31Ol Tembl B Kypce anreOpbl M3y4aluch Takue (DYHKIUH, BBIYMCICHHUE 3HAYCHHUN
KOTOPBIX CBOJWJIOCH K YEThIPEM apHU(PMETUYECKHUM JIEUCTBUSAM M BO3BEIEHUIO B cTeneHb. Jliis
BBIUMCIICHUS] 3HAUYCHUH Jsorapudmuyeckod (YHKIMM HYXHO YMETh HAaxXOIUTh JIOTapu(MBI
YHCell, T. €. BBIIIOJIHATh HOBOE JJI yYaluxcs JeiicTBre — JorapudMupoBaHue.



JlokaszaTenbCcTBO CBOMCTB Jorapudgma omnupaercs Ha ero omnpezaeneHue. Ha mpakrtuke
paccMaTpuBarOTCs JIOTapu(pMBbl 10 Pa3INYHbIM OCHOBAHHUSM, B YaCTHOCTH MO OCHOBaHuio 10
(ecaTHUYHBIN JOrapudM) U MO OCHOBAHHIO € (HAaTypasbHBIA Jorapu¢m), OTCIO/a BO3HHUKAET
HEO0OXOUMOCTh (POPMYIIBI Iepexoia OT jorapudma Mo OJHOMY OCHOBAHHUIO K Jjorapudmy 1mo
JIpyroMy ocHOBaHHUIO. Tak Kak Ha WHXEHEPHOM MHKPOKAJIbKYIATOPE ecTh KiaBuuu 19 u In, To
JUISL BBIYMCIIEHUS JIorapu(ma IO OCHOBAHHSM, OTIMYHBIM OT 10 M €, HY)XHO NPUMEHUTh
¢bopmyny nepexona.

CpoiictBa jorapudMuueckoil (GYHKIIUA aKTUBHO HCIOJB3YIOTCS TIPH  PEIICHHUH
JorapupMHUECKUX YPaBHEHUH U HEPABEHCTB.

N3yuenne cBOWMCTB JorapugmMudeckord (GyHKIIMH TPOXOJUT COBMECTHO C pEIICHHUEM
YPaBHEHUH U HEPABEHCTB.

[Ipu pemenun gorapu@MUUECKUX YpaBHEHHH M HEPABEHCTB BBINOJIHSIOTCS Pa3JIMYHbBIC
ux npeoOpaszoBanus. [Ipu 3TOM 4yacTo HapylIaeTcsi paBHOCHMIIBHOCTh. [103TOMY mpu perieHuH
Jorapu(MHUUECKUX ypaBHEHHH HE0OXOJIMMa MpOBEpKa HaWJIEHHBIX KOpPHEH. A TIpW pelieHUH
JorapupMHUECKUX HEPABEHCTB HYXKHO CIIETUThH 33 TEM, YTOOBI paBHOCHJIBHOCTD HE HApyIIaiach,
TaK KaK MPOBEPKY PELICHUS] HEPaBEHCTBA OCYIIECTBUTD CI0XKHO, a B PsAJIE CIIydaeB HEBO3MOXKHO.
Tpuronomerpuuyeckue Gpopmyabl

Panuannas mepa yrma. IloBopoT TOukM BOKpYr Hadana koopauHatT. OmpeneneHue
CHUHYCa, KOCHUHYCA U TaHI'€HCA yIyia. 3HaKU CUHYCa, KOCHHYCa ¥ TaHI'€HCA. 3aBUCUMOCTb MEXY
CHUHYCOM, KOCHUHYCOM $I TAHT€HCOM OJHOTO M TOTO k€ yria. TpUroHOMeTpuuecKhe TOXeCTBa.
CuHyc, KOCHHYC U TaHreHC YriioB a u -a. @opmyibl cioxkeHus. CHUHYC, KOCUHYC M TaHT€HC
nBoitHoro yria. CuHyC, KOCHHYC UM TaHT'€HC MOJIOBUHHOTO yria. @opmynsl npuBeneHus. Cymma
U pa3HOCTh CUHYCOB. CyMMa U Pa3HOCTb KOCUHYCOB.

OcHOBHAaSsS 1 el b - chopMUpPOBaTH MOHATHS CHHYCa, KOCHHYCa, TAaHTEHCA,
KOTaHT€HCA YHCJa; HAYYUTh MPUMEHITH (HOPMYIIBI TPUTOHOMETPUH ISl BEIYMCIICHUS 3HAUCHHH
TPUTOHOMETPUYECKUX (YHKIHMA U BBHIIOJHEHHsS MpeoOpa3oBaHUl TPUTOHOMETPHUECKHX
BBIPAKEHUI; HAYYUTh pelIaTh MPOCTEUIINE TPUTOHOMETPUUYECKUE YPABHEHHMSI SIIT X = a, COSX = a
mpua=1,—1,0.

PaccmarpuBas onpeneneHusi CHHyca U KOCHHYca IEHCTBUTENIBHOTO YHCa a, ECTECTBEHHO
pEIIUTh camble MPOCThIE ypaBHEHUS, B KOTOPHIX TpeOyeTcs HAWTH YUCIO a, €CIU CHHYC WU
KOCHHYC €T0 W3BECTeH, Hampumep ypaBHeHus Sima = 0, coS a = 1 u T. m. [lockombky s
0003HaYEeHHs] HEM3BECTHOTO MO TPAIUIMH HCIOIb3yeTcs OyKBa X, TO OTH ypaBHEHHS
3aMMChIBAIOT Kak 00bIYHO: Sinx = 0, cosx = | u T. n. Pemenus 3Tux ypaBHEHUIN HaxoJsATCs C
IIOMOLIBIO €AMHUYHOU OKPYKHOCTH.

B03M0XHOCTB BBISIBJICHHSI 3HAKOB CHHYCA, KOCUHYCA M TaHT€HCA 10 YETBEPTSIM SIBIISETCS
CIIEICTBUEM CHUMMETPUU TOYEK EIMHUYHOM OKPY)KHOCTH OTHOCUTEJIBHO OCEH KOOpAMHAT.
PaBeHcTBO cOB(—a) = coBa cleayeT U3 CUMMETPUU TOYEK, COOTBETCTBYIOIIMUX YUCIAM a U —a,
OTHOCHUTENBHO ocu OX.

3aBUCUMOCTh MEXKIY CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAaHI'€HCOM OJHOIO U TOTO
e yHclia WIK yriia CleAyeT U3 TPUrOHOMETPUUECKOM (pOpMBbI 3anKcu ASHCTBUTEIBHOIO YHCIA U
oTpezieNIeHus] CHHyca M KOCHHYCa KaK KOOPAUHATHI TOUKH €IMHUYHON OKPY>KHOCTH.

@opMysbl CIOKEHUS JIOKA3bIBAIOTCA JUIsl KOCHMHYCa CYMMbI WJIM pa3HOCTH, BCE
ocTajbHbIe (POPMYIIbI CIIOKEHUS MOJYYal0TCs KaK CJIECICTBUS.

@opMynbl CIIOKEHHS SBISIIOTCS OCHOBHBIMHM (hOPMYJIaMU TPUTOHOMETPHHU, TAK KaK BCE
IpYrue MOKHO IOJIYYUTh KakK cJeAcTBUS (OpPMyIbl JBOMHOIO M TMOJOBUHHOTO YIJIOB (HE
SABIISIIOTCS. 00s3aTENbHBIMU JUIA U3y4YeHHUs), (OPMYIbI IPUBEACHHS, PEOOPa30BAHUSI CYMMBI U
Pa3HOCTH B IIPOU3BEACHHE.

Tpuronomerpuyeckne ypaBHeHUs!

VYpaBHeHus coSx =a, Simx = a, tgx = a. PemeHne TPUTOHOMETPUYECKUX YpaBHEHUH.

[Ipumepsl penieHns: IpOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.



OcHOBH asgUI e b — cPopMUPOBATE YMEHHE pelaTh MpOCTeHIINe
TPUTOHOMETPUUYECKHE YPaBHEHHS O3HAKOMHTb C HEKOTOPbIMU IpUEMaMH  pelleHus
TPUTOHOMETPUUECKUX YPABHEHUM.

Kak u npu pemieHnn anredpandeckux, MoKa3zaTeIbHbIX U JIOTapu(pMUUIECKUX ypaBHEHUH,
pelleHre TPUTOHOMETPUYECKHX YPAaBHEHHUI IMyTeM paszIUuYHBIX MPeoOpa3oBaHUN CBOJAUTCA K
PELIeHHIO MPOCTEHIINX: COX = a, SinX = a, {gx = a.

PaccmoTpeHue mnpocTeinx ypaBHEHHMM HA4YMHACTCS C YPaBHEHHsS COX = a, TaK Kak
dbopmyna ero kopHei mpore, yeM (opmyna KopHed ypaBHeHHs Sinmx = a Pemenue Gosee
CJIIO)KHBIX ~TPUTOHOMETPUYECKHX YpaBHEHHWH, KOTJa BBINOJHAIOTCA —anreOpandeckue |
TPUTOHOMETPHUUYECKHE ITPE0OpPa30BaAHNUS, CBOJAUTCS K PEIICHUIO IPOCTEHIIINX.

PaccmarpuBaroTcst cieayrolue TUIBl TPUTOHOMETPUYECKUX YpaBHEHWM JMHEHHBIE
OTHOCHTEJIBHO SIIl X, COS X MM tg X; cBOAsIIMeCS K KBaJpaTHBIM M JPYTUM ajareOpandyecKkum
YPaBHEHUSM I10CJI€ 3aMEHbl HEU3BECTHOI'O; CBOASIIMECS K MPOCTEHIIUM TPUTOHOMETPUUECKUM
YPaBHEHUSIM IOCIIE PA3JIOKECHHS HA MHOKUTEIIH.

Tpuronomerpnyeckue pyHkuun

Oyukum Buaa Yy=sinX, y=Cosx, y=tgx, y=ctgx. IToctpoenue u uccieaoBanue rpapuKoB
TPUTOHOMETPUYECKHUX (PYHKIIUH.

OcHOBHA4Ieab — (HOPMUPOBAHHE YMEHHUS MOCTPOEHUS M HUCCIEIOBAHUS
TPUTOHOMETPUUECKUX (PYHKIIMH.

ITocTpoenue rpapukoB TPUTOHOMETPUUECKUX (YHKLUN CABUIOM BJOJb KOOPIMHATHBIX
OCEH.

Paccmotpers 007acTh ompeaeneHUs M MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUYECKHX
¢ynkuuii. Mcmonb3yss METOABl pPEUIeHHS TPUTOHOMETPHUECKUX YpaBHEHHH, TpadudecKuii
croco0, HaXOAUTh HyJIH (QYHKINHU, TOUYKH [IEPECEUEHUS C OCSIMU KOOPAMHAT.

BBenenne noHATHS OrpaHHYEHHOCTH (DYHKINU (CBEPXY, CHU3Y, OTPAaHUUEHHON).
3HaTh:

e O/I3 u OOD TpuroHomeTpuuecKux (yHKIUI;

o [loBenenue GpyHKIUN HA KOOPAHMHATHOU IIIOCKOCTH;

e [lonsATHE MOJHOrO MccaenoBaHus QYHKINH;

e Cnoco0Obl 1 METO/Ibl IOCTPOCHHUS TPAPHUKOB.
Ymersn:

e Crpouthb rpaduKky TPUTOHOMETPUUECKUX (DYHKIHIA

e UccnenoBath rpaduku

e IlpumensaTs rpaduku TPUrOHOMETPUUECKUX (DYHKIMH K PEIICHHUIO Pa3IMYHbIX 3aj1au.
IToBTOpEHHUE M pelieHue 32124

I[Inanupyemble pe3yabTaThl 00yuenus aaredpsl B 10 kiacce:

JlelicTBUTEIbHBIE YHCIIA.

BoInycKHUK HAYYHTCSI:

[lonsTusM  HATypanbHOTO, 1EJIOr0, JCHCTBUTENBHOTO  YHCIA, MOAYJsS  YHCHA,
apuMeTUIECKOro KOpHS N —i CTEMEHU U €T0 CBOMCTBA, CBOMCTBA CTEINEHU C JICHCTBUTEIILHBIM
MoKasareaemM

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

*  HAYYHUTHCS HAXOIUTHh CyMMY OECKOHEUHO YObIBaroOIIel TeOMETPHUYECKON IPOTrpecCui;

* o0Opamarh 0ECKOHEUHYIO IEPHOIUYECKYIO IPOOh B OOBIKHOBEHHYIO;

* HAYYUTHCS BBINOJHATH MPEOOpPA30BaHMs BBIPAXKECHUHN, COJEp)KAIIUMX apUPMeTHYECKHe

KOpPHHU.

Crenennast pyHkuus.

BbinmycKHUK HayuHMTCS:

* CBOWCTBaM CTENEHHOHN (QyHKIMM BO BceX €€ Pa3sHOBUAHOCTSX;

* TIOHUMATb OIPENIEJICHNE M CBOWCTBA B3aUMHO OOpPATHBIX ()YHKIINH;



I10JI30BATBLCS ONPEAEICHUEM PABHOCUIIBHBIX YPABHEHUN U YPABHEHUA-CIICICTBUS,
IIOHUMATh TPUYMHY MOSBICHUS TOCTOPOHHUX KOPHEW U MTOTEPH KOPHEW;

YYUTBIBaTh, YTO NPH BO3BEJACHUU B HATYpalbHYIO CTENEHb OOCHX YacTell ypaBHEHHSA
[10JIy4a€eTCsl ypaBHEHUE — CIIEICTBUE;

BbIlIyCKHI/IK MOJYYIUT BO3MOKHOCTD:

CXeMAaTUYEeCKH CTPOUTh TpaduK CTENEeHHOW (YHKIMM B  3aBUCUMOCTH  OT
IPUHAJJIEKHOCTH [TOKA3aTeNsl CTEIIEHHU;

MEPEYUCIISITh CBONCTBA CTETIEHHBIX (DYHKIUH;

BBINOJIHATH IPeo0pa3oBaHus ypaBHEHUN, IPUBOSIINE K YPAaBHEHUSM-CIIE/ICTBUSM;
HAy4YUTHCS PELIaTh UPPALMOHAIBHBIE YPABHEHUS U HEPABEHCTBA.

IMoka3zarenbHass PyHKUMS.
BbrinycKkHUK HAYYUTCSH:

OIIpEeIEeIEHUIO M CBOIICTBAaM IOKa3aTeNbHOM (QyHKIMHU;
croco0am pelIeHus MOKa3aTeNIbHBIX YPaBHEHUH U HEPAaBEHCTB.

BbinyCKHUK MOJYYHUT BO3MOKHOCTh:

HAy4YUThCSl CTPOUTH TIpaUK MOKa3aTeJbHON (YHKUIMHM B 3aBUCUMOCTH OT 3HAUYEHUS
OCHOBAHHUA a;

OIMCHIBATH 10 TpauKy CBOWCTBA;

NPUMEHATh 3HAHUS O CBOMCTBAaX IOKa3aTeIbHOM (PYHKIUHM K PELICHHIO MPUKIAJIHBIX
3a/1a4;

HAY4YHUTHCS PelIaTh YPaBHEHUS, UCIIOb3Ys TOXKIECTBEHHbIE Pe0oOpa30BaHUs Ha OCHOBE
CBOMCTB CTEIIECHH, C ITOMOIIBIO PA3JIOKEHUS HA MHOKUTEIN BBIPAXKEHUH, COJEPIKAIINX
CTETIEHH, IPUMEHSS CII0CO0 3aMEHbI HEM3BECTHOM CTENIEHN HOBBIM HEM3BECTHBIM;
Hay4YMThCSl peulaTh IOKa3aTeJIbHbIE HEPAaBEHCTBA HAa OCHOBE CBOMCTB MOHOTOHHOCTHU
NOKa3aTeIbHON (PYHKINH;

Hay4MThCS PEIIATh CUCTEMBI ITOKA3aTENIbHBIX YPABHEHUI U HEPABEHCTB.

Jlorapudmuueckas QpyHKIuUA.
BbInycKHUK Hay4uTCH:

MTOHATHSIM JIoTapr(Ma Yrciia © OCHOBHOTO JIOTAPU(PMHUIESCKOT'O TOKICCTRA,
OCHOBHBIM CBOHCTBaM JIOrapu(MoB;

TOHSITHSIM JIECSITHYHOTO ¥ HATYPaJIbHOTO JIOTapr(pMOB;

orpeseNieHuIo Jorapudmuaeckoit PyHKINU, €€ CBOWCTBAM;

CTpPOUTH Tpaduk JorapuPMuIecKoil GyHKITUN I pa3HBIX OCHOBAHUIA;
pemath gorapudMuueckre ypaBHEHUS 1 HEPAaBEHCTBA

BI)IHyCKHI/[K MOJYYHUT BO3MOKHOCTD:

OPUMEHATh CBOWCTBA JIOTapu(pMOB  Jid norapu(MUYECKUX MPeodpazoBaHUN
BBIPAJKCHUH;

OpUMEHATH (GOpMYIy Iepexoja OT Jorapudma 1o 0JHOMY OCHOBAHHUIO K Jiorapupmy 1o
JPYroMy OCHOBAHHIO;

NPUMEHATh CBOMcTBAa JorapuMuueckoil (yHKIMH TpU CpPaBHEHUH 3HAUCHHM
BBIPA)KEHUH U PELICHNHU NPOCTEHIINX JOrapu(pMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB;
HAy4YUThCS pEIIaTh pa3JIMyHble Jorapu(MUYECKUe YpaBHEHUS U UX CHCTEMBI C
UCIIOJIb30BAaHUEM CBOMCTB JIOrapr(MOB M OOLIMX METOJIOB PEIICHUS YPAaBHEHMUIA;
Hay4YUTbCS  pelaTh JIOrapu(pMUUECKHE HEPABEHCTBA HAa OCHOBAaHMM  CBOMCTB
norapupMUUEcKor QyHKINH.

Tpuronomerpuuyeckue popmyabl
BbInyCKHUK HAYYMTCS:

OMpeaACICHHUAM CHUHYCAa, KOCUHYCA U TAHI'CHCA,
OCHOBHBIM (1)OpMy.]'II>I, BbIpAKAOIMHUE 3aBUCUMOCTb MCEKAY CHHYCOM, KOCHMHYCOM U



TaHT'€HCOM;

*  OMNpeeIeHUI0 paHaHa;

*  TIOHATHIO TOKICCTBA KaK PABCHCTBA,;

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

*  TIePEBOJUTH PAJIMaHHYIO MEPY yIJia B TpajJyChl 1 00paTHO;

*  [I0BOPAYMBATH HAYAIBHYIO TOUYKY €AMHUIHON OKPYKHOCTH BOKPYT Hadayia KOOpPJAWHAT Ha
yrojl 0 W HAXOJWUTh IMOJOXCHHE TOYKH OKPYKHOCTH, COOTBETCTBYIOIICH JTaHHOMY
JNCHCTBUTEIILHOMY YHCITY;

*  HaXOJIUTh CHHYC, KOCHHYC TaHTeHC s uncen Buaa [1/2k, kK €; Z

*  OpUMEHATH (GOPMYIIBI JUIS BBHIYMCIICHUS 3HAYEHHUH CHHYCa, KOCHHYCAa M TaHTE€HCa YhClia
10 33JJaHHOMY 3HAUEHHIO OJIHOTO M3 HUX;

*  JIOKa3bIBaTh TOXJECTBA C UCIIOIB30BAHUEM U3YUEHHBIX (DOPMYIT;

*  BBINOJHATH IPEOOPA30OBAHKNE TPUTOHOMETPUIECCKHUX BBIPAXKCHU.

Tpuronomerpuyeckne ypaBHeHUs

BbInycKHUK HAy4YUTCH:

* IOHATHUIM apKKOCHHYCA, apKCUHYCA U apKTAHI€HCA;

* (¢opMmynaM KOpHEH NpoCTEHIINX TPUTOHOMETPUYECKUX YpPaBHEHUIA;

* npuéMam pelICHUN pa3In4HbIX TUIIOB YPaBHECHMI;

*  PEIICHUIO MPOCTEHIINX TPUTOHOMETPUYECKMX HEPABEHCTB.

BbInyCKHUK MOTYYHT BO3MOKHOCTD HAYYUThCH

*  pelmarh NpOCTEUIINE TPUTOHOMETPUYECKUE YPAaBHEHNS;

* [PUMEHATH PA3IMYHbIC IPUEMBI IIPU PEIICHUHA TPUTOHOMETPUYECKUX YPaBHEHUH;
*  pelmarh NpOCTEUIINE TPUTOHOMETPUYECKIE HEPABEHCTBA.

Tpuronomerpudeckue GyHKunu

BbInycKHHMK HAy4YUTCS:

e HaxoauTh O/13 u OO TpuUroHoMeTpruuecKuX (hyHKIIHIA;

® uCclleloBaTh MOBeIeHUE (PYHKIMH Ha KOOPAMHATHON IIIOCKOCTH;

® TPOBOJUTH IOJIHOE HCCIeA0BaHNE (YHKIIHI;

BbInyCKHUK MOJIYYHT BO3MOKHOCTD HAYYUThCS

® CTPOMTH I'paMKU TPUTOHOMETPHUECKUX (HYHKLUI

® HCClenoBaTh rpaduKu

® MPUMEHATH rpaUKU TPUTOHOMETPUUYECKUX (PYHKUIMI K PEIICHUIO Pa3IMyYHbIX 3a/a4.

TpeboBaHHA K YPOBHIO MOATOTOBKH YYALIIHXCS:

TpebGoBaHus K pe3ynbraTaM 00y4eHHUs HAMPABICHBI HA PEATH3AIHIO ACSITEILHOCTHOTO U
JMYHOCTHO OPHEHTHUPOBAHHOTO IIOJXOJIOB; OCBOCHHE YYAIUMHCS WHTEIUICKTYaJIbHOH H
MPAKTUYECKOW JICSITENLHOCTH, OBJAJICHUE 3HAHUSAMU H YMCHHSIMH, BOCTPEOOBaHHBIMU B
MTOBCETHEBHOM JKU3HH, TIO3BOJISIFOIIMMHI OPUCHTUPOBATHCS B OKPYXKAIOIIEM MHpPE, 3HAUNMBIMU
JUTSL COXPaHEHUS OKPYKAIOMICH cpebl U COOCTBEHHOTO 3I0POBBSI.

PyOpuka «3HaTh/MIOHMMATE)» BKIOYAaEeT TPEOOBaHUS K Y4eOHOMY MaTepuaiy, KOTOpbIE
YCBAMBAIOTCSI M BOCIIPOU3BOISATCS yIAIIIUMHUCS.

PyOpuka «YMeTr» BKIIOYaeT TpeOOBaHHs, OCHOBaHHbIC Ha 0o0Jiee CIOXHBIX BHAAX
NESTEIBHOCTH, B TOM YHCJIE TBOPYECKOW: OOBSCHATH, M3y4aTh, PACIIO3HABATH M ONHUCHIBATH,
BBISBIISITh,  CPAaBHUBATh,  ONPEACIATh, AHAIU3UPOBATH W  OICHWUBATh, IPOBOJHUTH
CaMOCTOSITEIILHBIN MMOUCK HEOOXO0UMOM HHPOPMAIIUU | T.1.

B pyOpuke «Mcmonb30BaTh TPUOOPETEHHBIC 3HAHUS W yMEHHS B MPAKTUYCCKOU
JESATSIIBHOCTH W TOBCEIHCBHOW JXU3HW» IPEACTABIICHBI TPEOOBAaHWsS, BBIXOJSINUEC 332 PaMKH
y4eOHOTO Mpolecca U HAIIeJICHHbIC Ha PEIICHHE Pa3HOOOPa3HbIX )KU3HEHHBIX 33]1a4.

B pe3yJibTaTe H3yueHus aJiredpbl Ha 6a30BOM YPOBHE VUEHHK JI0JIZKEH:
3HATH/IOHUMATH!




3HAUEHUE MaTeMaTHYECKOM HAyKu JUIsl PEIICHUs 3a/1ad, BO3HUKAIOIIMX B TEOPUM U
IPaKTUKE; LIMPOTY U B TO K€ BPEMsI OIpPaHMYCHHOCTb MPUMEHEHUS MaTeMaTHYECKUX
METO/OB K aHAJIU3y U UCCIIETOBAHUIO MIPOIIECCOB U SBJICHUN B IPUPOJIE U OOIIECTBE;
3HAUEHUE MPAKTUKA M BOINPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMaTHKE JUIS
(hopMUpOBaHMS U PA3BUTHS MaTEMaTHUECKON HAYKH; UCTOPUIO PAa3BUTHS MOHATHS YncIa,
CO3JaHMA MaTeMaTHYECKOI'0 aHaJli3a; YHUBEPCAIbHBI XapakTep 3aKOHOB JIOTUKU
MaTeMaTHYeCKUX PACCYKICHHUM, UX MPUMEHUMOCTh BO BCEX O0JACTAX 4YEIOBEUECKOMN
NEATENBHOCTH; BEPOSITHOCTHBINA XapaKTep pa3IM4HbIX IIPOLIECCOB OKPYXKAIOILEr0 MUPA;
Ymerh:

BBITIOJIHATh apU(METHUECKUE ACUCTBUS, COYETass YCTHBIE M MNHCHMEHHBIC IPHEMBI,
IPUMEHEHNE BBIYMCINTENBHBIX YCTPONCTB; HAXOAWTh 3HAYEHMs KOPHSA HATypaJbHOU
CTENEHH, CTENEHU C palloOHAJIbHBIM IIOKa3aTeneM, Jjorapudma, HCHOIB3YsS MpH
HEOOXOMMOCTH BBIUYMCIIUTENIbHBIE YCTPOWCTBA; IMOJB30BAThCS OLEHKOW M HPUKUIKON
MIpU MPAKTUYECKUX pacuerax;

NPOBOJUTH MO U3BECTHBIM (opMmynaM H MpaBujaM MpeoOpa3oBaHusi OyKBEHHBIX
BBIPA)KEHUM, BKJIIOYAIOLINX CTENEHM, paJMKaibl, Jorapupmbl U TPUTOHOMETPUYECKHE
GbyHKIUY;

BBIYMCIIATh 3HAYEHUS YMCIOBBIX U OYKBEHHBIX BBIpQ)XXKEHUH, OCYIIECTBISAS HEOOX0AUMBIE
IIOJICTAHOBKH U ITPe0Opa30BaHuUs;

OTIpeNieNATh 3HaueHHe (YHKIUU IO 3HAYCHHWIO apryMeHTa IMpH Pa3IMYHBIX CIIOco0ax
3aaHus QyHKIMH;

CTPOUTH TPpadUKH U3yUYEHHBIX (DYHKITU;

OTMCBIBATH 1O TPaQUKy M B MPOCTEHIINX CIydasx MO GopMyse MOBeIeHUE U CBOICTBA
(GyHKUIUH, HAXOAUTH 1O TpaduKy GYHKIMK HAaHOOJIBIINE M HAUMEHbBIINE 3HAYCHHUS;
pelaTh ypaBHEHUs, IPOCTEHIINE CUCTEMbl YPaBHEHUH, UCIIOJIb3Ys CBOMCTBA (DYHKIMH U
ux rpadukuy;

pelaTh paloHalbHbIe, TOKa3aTeNbHbIE U Iorapu(MUYeckue ypaBHEHUSI U HEPaBEHCTBA,
IpoCTelIINe UPPALUOHATIbHbBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;
COCTaBJISATh YPaBHEHUS U HEPABEHCTBA M0 YCJIOBHIO 3aa4H;

UCIIOJIb30BaTh JUJIsl MPUOIMKEHHOTO PELIeHUs YpaBHEHMH M HEpaBEHCTB IpaduuecKuid
METOJ;

n300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOXECTBA PEIICHWHA IMPOCTEHIINX
YPaBHEHUH U UX CUCTEM;

Hcnoab30BaTh NpuoOpeTeHHbIEe 3HAHUSI M YMEHUSI B NMPAKTHYECKOH [1eATeJbHOCTH U
MOBCEeIHEBHOM KU3HHU:

NPaKTHYECKUX pacueToB Mo (opmynam, BKIOYas (OPMYJIbI, COAEpIKAIlHe CTETCHH,
paaukanbl, JorapupMbl W  TPUTOHOMETpPHYECKHE (DYHKIHMH, HCIONIB3YS  TNPH
HEOOXOAMMOCTH CIIPAaBOYHBIE MaTEPUAIIbI M IPOCTEHIIINE BEIYUCIUTEIILHBIE YCTPOCTRA;
ONMCAHWsS C TIOMOINBI0 (YHKIHUH pa3IUYHBIX 3aBUCHMOCTEH, MPEACTABICHHUS WX
rpau4ecKku, HHTEPIPETaluH rpaduKoB;

HOCTPOEHHE U MCCIIEJOBAHUE MPOCTEHIINX MAaTEMaTHUECKUX MOJIENEH;

OO0meyuyeOHbIe YMEHUS] H HABBIKH

NPUBBIYHO TOTOBUTH pabodee MecTO [T 3aHATHIA;
CaMOCTOSITEJIHO BBINOJIHATH OCHOBHBIE IIPAaBUJIa TUTUEHBI YU€OHOTO Tpy/a peXXUMa JIHS;

IOHUMAaTh Y4eOHYI0 3ajady, IOCTaBJIECHHYIO YyduTeleM, M JeHCTBOBaTb CTPOro B
COOTBETCTBUH C HEW;

paboTath B 33JaHHOM TEMIIE;

YUYUTBbCS MOOMNEpPAIMIOHHOMY KOHTPOJIIO Y4eOHOM paboTsl (CBOe U TOBapuINa),
OLICHUBATh yueOHbIE AeHCTBUS (CBOM M TOBapHIIa) 10 00pa3Ily OLIEHKH YUUTEIS;

YMETb paboTaTh CaMOCTOATEIBHO U BMECTE C TOBAPHUIIEM;

OKa3bIBaTh HEOOXOIUMYIO TIOMOIIb YUUTENIO Ha YPOKE;



CaMOCTOSATENIbHO 00pamaThcs K BOIPOCaM M 3aJaHUAM y4eOHUKa;
paboTaTh ¢ MaTepHraIaMy MPUIOKECHHS YUeOHUKA;
UCIIOJIB30BaTh 00PA3IIbl B MPOLECCE CAMOCTOATEIHLHONU PabOThI;
OTBEYaTh Ha BOIIPOCHI 10 TEKCTY;
®  YUUTHCA CBSI3HO OTBEYATH IO IJIAHY.
@®opMbI OPraHu3aluu y4e0HOro nmpoiecca:
WHAUBUAYaJIbHbIE, TPYIIIOBbIE, HHIUBUYaIbHO-TPYIIIOBBIE, PPOHTANIBHBIE,
KJIACCHBIEC U BHEKJIACCHBIE.
®opMBbI KOHTPOJISA: caMOCTOsITeNbHAs paboTa, MaTeMaTHYECKUH JUKTAaHT, KOHTPOJbHAs
paboTa, 3auér.
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