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Pasgea 1. Iltanupyembie pe3yabTaThl H3Yy4eHHs Kypca MaTeMaTHKH.

DeiepaNbHEIA TOCYIAPCTBEHHBI 00pa30BaTENbHEIN CTAHAAPT CPEHEro 00mero

o6pasosarus (nanee ®T'OC COO) ycTanapmMBacT TPeOOBAHMS K TMIHOCTHEIM,
MeTaIpeMeTHBIM ¥ TPeIMETHEIM pe3yIbTaTaM OCBOEHHs 00y arOIMMHICS 0CHOBHOH
06pa3oBaTeNnbHOM IPOTpaMMBI CpejIHero obmero obpasosanust (1anee OOIT COO) npu
M3yueHUH YYeOHbIX IIPEIMETOB, BKIIOUas y4eOHbIH IPEMET «Maremartukar.

AJITEBPA 1 HAYAJIA AHAJIM3A
JJMYHOCTHBLIE

V evinycknuxa 6yoym cghopmuposansl.

v

yMeHHe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOHM MBICIIH B YCTHOM M IHCBEMEHHOH pedH,
MOHUMATH CMBICI TOCTABIEHHOH 3aJadd, BBICTPAMBATH apryMEHTAIUIO, IPHBOIMTH
IIPEMEPEI 1 KOHTPIIPUMEDEI,

KPUTHYIHOCTh ~ MBIIUICHHS, YMEHHE  pacllo3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3BIBAHMS, OTIIMYATH THIIOTE3Y OT (aKTa;

TIpeJCTaBIeHIe 0 MAaTEMaTHYeCKOl Hayke Kak cepe YeTOBEYECKOM JEATECIbHOCTH, 06
JTanax ee Pa3sBUTHs, O €¢ 3HAYUMOCTH JUIS PAa3BUTHS [IUBHIM3AMIH.

V guinyckuuka mozym 0eimb CQOPMUPOGANbL:

v

T

KpeaTUBHOCTh MBIIIJICHHAS, HWHHIHATHBA, HAXOOUYUBOCTH, AKTHUBHOCTE IIpH pPEHICHHUH
MaTeMaTHYeCKHX 3a/1a4,

yMeHHE KOHTPOJIMPOBaTh IPOLECC M  PE3ynpTaT yd4eOGHOH  MaTeMaTHUeCKOHU
IESITeNIbHOCTH;

CIIOCOGHOCTH K HMOIMOHATLHOMY BOCIPHSTHIO MaTeMaTHYECKHX OOBEKTOB, 3aiad,
peIIeHNH, paccyKICHHUH.

NPEAMETHBIE

BuvinyckHuxu Hay4amca:

onepupoéams OCHOBHEIMU (OPMYJIaMH TPUTOHOMETPHM M BEIIONHATE TOXIECTBEHHBIC
npeo6pa3oBan¥isi TPUTOHOMETPHYECKHUX BHIpaXKCHUH;

UCNOABL306aMb YACTIOBYIO OKPYXXHOCTH JJIsl BBEIYHCIICHHSI CHHYCa, KOCHHYCA, TaHICHCA
qycna,

PEeEuanisb ]'[pOCTCfILUHe TPUTOHOMETPHYICCKHC YpaBHCHHA H HCPaABCHCTEA,

NpUMEHSNb PA3THYHbIE CTIOCOOBI M METOJIBI PEIIEHNS TPUTOHOMETPUYECKHX YPaBHCHUH;
cmpoumb TpadMKA U OIMCHIBATH CBOMCTBA TPUTOHOMETPHIECKUX GyHKIMH;

pewiams TPUTOHOMETPUYECKHE YDABHEHHS M HEPABEHCTBA, WCIONB3Ys CBOMCTBA U
rpad Ky TPHTOHOMETPHICCKHX QYHKIHH;

npumensimy GOPMYITBI U TPABUIIA [UIS BEUCICHHS IPOU3BOAHBIX ()yHKITHIA;

cocmaename ypaBHEHNE KacaTelbHON K rpaduKy QyHKIUH;

ucciedosamy (QYHKIHIO HA MOHOTOHHOCTH, HAHOONBINEE M HAMMEHBIUICC 3HAUCHUC C
TTOMOIIBIO TIPOU3BOJIHOM;

cmpoump rpaduKu MHOTOWIEHOB ¥ IIPOCTEHIINX PAlAOHAIBHBIX (yHKIIMHA;

peuamp 3a1a49 Ha HAXOXKIEHHS! HAUOOTBITEr0 X HAMMEHBIIETO 3HAYCHHMI byHKIMH;

BbINYCKHUKU NOJYHAM 603MOJICHOCTD HAYYUMbCA.

6bINOIHANS MHOTOIIATOBBIE NIPe00pa30BaHksl TPHTOHOMETPHIECKUX BBIPKEHNH,



- pewiamb TPUTOHOMETPUYECKHE YPAaBHEHMS, TIPUMEHSISI 0COOBIC IIPHEMBI 1 ITOACTAHOBKH;
- pewiamp TPUTOHOMETPHHUECKUE CHCTEMbI ypaBHEHHH.

METAIIPEAMETHBIE

PeryasTuBHble
Buinyckuuxu Hayuamesi.

O WMeTh TIEpBOHAYANBHBIC MPEJICTAaBIeHAs 00 HAesIX W O METO/ax MAaTeMAaTHKH Kak
VHUBEPCAILHOM f3BIKE HAyKH M TEXHUKH, CPEICTBE MOMACIUPOBAHMS SIBIICHUN U
IIPOIIECCOB;

O BHIETh MATEMAaTHYECKYIO 3aj@dy B KOHTEKCTE MPOOIEMHOM CHTyallu B IPYrHX
IUCIUILIINHAX, B OKPY)KAIOIIEH KU3HU;

O HAXONUTb B PA3IMYHBEIX HMCTOYHHKAX HHPOPMAIMIO, HEOOXOMMMYIO UL PEIICHHUS
MAaTEMAaTHUEeCKUX TIpOOIeM, TPEICTABNISTh €¢ B TIOHATHOM (opMe, NPHHHMATH
pelIeHre B YCJIOBHSX HENMONHOM ¥ W30BITOYHOH, TOYHOH M BEPOSTHOCTHOM
HH(pOpMAIIIH;

O IOHMMATh ¥ WCIONB30BATh MATEMATHUECKHE CPENCTBA HATNAMHOCTH (rpadukw,
IMarpaMMbl, TaGMIbl, CXeMBI H Jp.) [UIL H/UIOCTpalldM, WHTEPIPETaliH,
apryMeHTallkH.

Buinyckuuku noayuam 603mOodICHOCMb HAYUUMbCA!

O BBUIBUTATH THIIOTE3BI TIPY PEINEHAH Y4eOHBIX 3ajad, OHMMATh HEOOXONMMOCTh HX
[IPOBEPKH;

O HpUMEHSITh HHIYKTUBHBIE ¥ ICTYKTHBHBIC CIIOCOOBI pacCyKICHHH, BANCTH Pa3iIHTHbIC
CTpaTerny peleHus 3a1ay; '

O MOHMMATh CYIIHOCTH AJTOPHTMIYECKHX NPEIMUCAHWH W yYMEHHE JeHCTBOBATH B
COOTBETCTBUH C IIPEUIOKEHHBIM allrOPUTMOM;

O CaMOCTOSITEITBHO CTABUTH LIEJIH, BEIOMPATh ¥ CO31aBaTh AJlTOPUTMBI IJIsl PELICHUS
yaeGHBIX MATEeMAaTHICCKHUX TTPOOIIEM;

O TUIAHMPOBATH W OCYLIECTBIATH AEATENBHOCTh, HANPABICHHYIO Ha PEIICHHE 3azad
HCCIIEN0BATeIECKOTO XapaKTepa.

ITo3HaBaTe/IbHbIE
Bwinycknuxu Haywamcs:

v/ BBIIEIATH CYIIECTBEHHOE M HECYUIECTBEHHOE B TEKCTE 3aJaud, COCTABIATE KPaTKyIO
3aITUCEH YCIIOBHS 3a/1auH;
v\ MOZENMpPOBATH YCIOBHS TEKCTOBBIX 33/1a4 OCBOCHHBIMH CIIOCO0aMI;
v/ yCTaHaBIMBaTh 3aKOHOMEPHOCTM M MCIONB30BaTh WX TPH BBEIIOIHCHAH 3a/IaHui
(ITPOAOJIKATE PSIIl, 3aMOTHATH IIYCTBIE KIETKH B TA0IMIE, COCTABIIATE
paBEHCTBA M PeluaTh 3aayy 110 aHAIOTHH);
v OCYILIECTBNSTh CHHTE3 HYHUCIOBOTO BBIpOXEHHS (BOCCTAHOBJICHHME JehOpPMUPOBAHHBIX
paBEHCTB), YCIOBHSI TEKCTOBOH 3aaut (BOCCTAHOBJICHHE YCTIOBHSI
TI0 PHCYHKY, CXeMe, KPaTKOH 3amucH),
v/ KOHCTPYMpOBATH IeOMETpHYeCcKie (QUIyphl U3 3aJaHHbIX JacTeH, MOCTPanBaTh JacTb M0
3aJlaHHOM reOMETPHYECKOM (HUIYpPEI, MBICICHHO JITTUTH I'€0-
METPHUECKYIO (UTYPY Ha 9acTH;
v ToHAMaTh HH(GOPMAIIMIO, TIPEIICTABICHHYIO B BUIE TEKCTa, CXEMbl, TaOJIHIBI, HOTIOTHATE
TaGIIUIIB HEOCTAIOIMMH TaHHBIMH, HAXOJUTh HYXKHYIO
H(pOpMAIHIO B yUeOHHKE.



Bulnycknuku noiy4am 603MO00ICHOCMb HAYHUMbCAL!
v/ pelaTth 3ajlauy PazHBIMH CIIOCO0aMH;
v/ yCTAHABIWBATH PUYUHHO-CICACTBEHHBIE CBS3M, CTPOMTH JIOTHYECKOE DPACCyXKICHHUE,
IPOBO/IUTH AHAJIOTUH ¥ OCBAUBATh HOBBIC MPUEMBI BEIUYHCIICHHUH,
CIIoCcOOBI pellIeHus 3a1ay;
v' BpIOMpare Haubonee 5((eKTUBHBIC CITIOCOOBI BBHIYMCICHHS 3HAYECHHS KOHKPETHOTO
BBIPAKCHHUS;
v/ CONOCTaBISITh MHPOPMAIMIO, TIPEACTABICHHYIO B pasHBIX BHIaX, 0000maTh eg,
HCII0JI530BATh TIPH BBIMTOJHEHHUH 3a1aHHUi1, TEPEBOINTE HHPOPMALIUIO U3
OMHOTO BHJA B IpPYrod, HAXOAWUTH HYXHYI0O HH(QOpPMAaNMIO B CIPaBOYHHKAX,
SHIMKITONIEAUsIX, IHTepHeTe.

KoMmyHHKATHBHbBIE
Buinycxnuxu Haywamca:

v/ COTpyQHHYATh C TOBAapHUINAMM IIPH BBEIIOJHEHWW 3aJaHWi B Iape: yCTaHABIUBATH
04epEMHOCTD JEHCTBUH,

v\ OCYIIECTBISITH B3aUMOIIPOBEPKY;

v' obCyXmaTh COBMECTHOE pelieHue (TPeanaraT BapHaHTEI, CPaBHUBATH CIIOCOOEHI
BBIUHCIICHHS FUIH PEIICHHUS 3a1aun);

v/ 0OBeIUHSTE TOTyUCHHBIE PE3yIIbTaTH;

v/ 3a71aBaTh BOTIPOCHI C IEJIBIO TOTYHYCHHS HYXKHOH HHPOpMAIVH.

BblHyCF{HMKM noYUam 603M0OIICHOCHbL HAYUUMBbCA!

v\ yUMTBIBaTH MHEHHE IApTHEPA, apryMEHTHPOBAHO KPMTHKOBATH IOMYIIEHHBIE OLIHOKH,
000CHOBBIBATH CBOE PEIICHHE,

v/ BBHIMTONHSTH CBOIO YacTh OOS3aHHOCTEW B XOAE TPYIIOBON pabOTHI, yUMTHIBas OOLIMH
TUTaH JIeHCTBHH U KOHEYHYIO 1eb;

v/ 3ajaBaTh BOMPOCHI C IENBIO MJIAHMPOBAHMS XOHa PEIleHHs 3axadd, (opMyIHpoBaHMs
[103HABATEIFHEIX 1IeJIel B X0/1e TPOeKTHOH IeATETBHOCTH.

T'EOMETPHS
JIMYHOCTHBIE

V goinyckuuxa 6yoym cghopmuposanbl:

v/ yMeHHe SICHO, TOYHO, FPAMOTHO H3J1araTb CBOM MBICIM B YCTHOM M IMCHMECHHOH PEUH,
[OHMMATh CMBIC/ ITOCTABJIEHHON 3aJa4yd, BBICTPAMBATHL APryMEHTAIWIO, IPUBOIUTH
IIPUMEPBI ¥ KOHTPIIPAMEDHI,

v/ KPUTWYHOCTH  MBIIUICHHS, YMEHHME paclo3HaBaTh  JIOTHUYECKH  HEKOPPEKTHBIC
BBICKa3bIBAHUS, OTIMIATH THIIOTE3Y OT (aKTa;

v/ NpescTaBleHre 0 MaTeMaTHIECKOH Hayke Kak cdepe demoBeuecKod AEATENbHOCTH, 00
JTaIax ee Pa3BUTHS, O €€ 3HAUUMOCTH JUISL PA3BUTHUS IIMBUITA3AIIN;

V ¢vinyckHuxa mozym 6vimb chopMupoBanbl.

v/ KpeaTMBHOCTh MBIIUICHHS, WHUIHMATHBA, HAXOAYMBOCTh, AKTHBHOCTb MpPH PELICHHH
MaTeMaTHYECKUX 33124,

v yMEHHE KOHTPOIIMPOBAaThH IMpPOLECC ¥  pe3ymbraT y4eOHOM  MaTeMaTH4ecKoH
NEeSTeIbHOCTH;

v/ CIOCOOHOCTh K OMOIMOHATLHOMY BOCIPHATHIO MAaTeMaTHUYECKUX OOBEKTOB, 3a7ad,
PEIICHUH, pacCy K ICHMH.



IPEJMETHBIE

BuinyckHuxu Hay4amcs.

- onepuposamp TOHSTHAME TOUKA, TIPAMast, IIOCKOCTE B TIPOCTPAHCTRE;

- usobpaoicame IEPTEKA IMPOCTPAHCTBEHHBIX reoMeTpHYecKHuX QUryp Ha IIOCKOCTH;

- onepuposamb TOHATASMHE TapajlebHOCTE 1 [epPIEHINKYIIPHOCTD TIPAMBIX, TIPIMBIX
M IUTOCKOCTEH, TIIOCKOCTEHR B IPOCTPAHCTBE,

- onpedensimb B3AWMHOE PACIIONIOKEHAC MPAMBIX, TIPSIMBIX ¥ IJTOCKOCTEH, IIIIOCKOCTEH B
MIPOCTPAHCTRE;

- HaXOOUMb YLIBI MEXY TPAMBIMH, HPAMOH ¥ TIOCKOCTBIO, IBYMsI TUIOCKOCTSMH B
IIPOCTPAHCTBE;

- npumensmp W3YUCHHBIC CBOHCTBA, MPU3IHAKA reoMeTpruecKuX GUryp B MpOCTPAHCTBE
B PEIIICHUH 3a/1a';

- pacno3nasamv OCHOBHBIC BUIIBI MHOTOTPaHHHKOB;

- cmpoump CeUeHNs MHOTOrpaHHIKOB;

- gurynCHsMb TIOMAIM TTOBEPXHOCTE! MHOTOTPaHHAKOB ¢ MOMOTIBIO bopmyr,

- Onepuposamy MOHATHSIMY, CBA3AHHBIMH C BEKTOPaMH B IIPOCTPaHCTBE.
BulnyCKHUKY NOLYHAI 603MOICHOCTNG HAYYUMbCH:

- pewiamp 3aaud Ha HAXOKICHHC reOMETpPHHYECKHX BEIMHYHH TIO obpasmaM WIH
ANTOPUTMAM;

- npuMeHAmMb IS PEIIEHNs 33181 TCOMETPHHCCKHC daxThl, €CIM YCIOBHS IPAMCHCHHS
3ayiaHbl B IBHOH hopMe;

- Oenamp (BBIHOCHBIE) INIOCKUE YCPTEXKH U3 PUCYHKOB 00BEMHBIX QUTYD;

- useiexamy, WHTEPIPETHPOBATE U MPEOGPa3OBbIBATE pH(GOPMALIIO O TeOMETPUYECKAX
durypax, IpeICTABICHHBIX Ha YepTEeKAxX;

- gnademb METOTAMH H CII0CO6aMH PEIIECHUS CTEPEOMETPHICCKIX 3ajia.

METAIIPEIMETHBIE
PerynsiTHBHbIE

BuinyCckHUKU HAYYamces:

O WMETh NEPBOHAYAIBHBIC MPEACTABICHUS 00 myesx M 0 METOJax MATEMAaTHKH KakK
VHUBEPCATLHOM $3bIKE HAYKW W TCXHHKH, CpPeNCTBE MOIENUPOBAHUS SIBIICHUA H
IIPOIIECCOB; '

6 COOTHOCHTH aOCTpakTHBIE TEOMETPHYECKHME TIOHATHA H (GakThl ¢ peaTbHBIMU
JKU3HEHHBIMY 00BEKTaMU U CUTyalHAMHU,

O WCIIONB30BATH CBOMCTBA MPOCTPAHCTBEHHBIX TI'COMCTPUTICCKHAX buryp mus pemeHus
3aJ1a4 IPAKTAYECKOTO CONEPKAHMS U3 APYTHX obnacteil 3HaHUH.

O HaXOMWTh B PA3JIMYHBIX HMCTOYHHKaX wHbOpMAaHIo, HEOOXOMUMYIO JUIS PEHICHUA
MaTeMaTW4eckux mpobieM, TPeICTaBiIiATe ¢ B MoHATHOM (QopMe, NPUHUMATH
perieHne B YCIOBHSX HEIONHOM W M3OBITOYHOM, TOYHOH M BEPOSTHOCTHON
uH(pOpMAaIInK;

o0 [IOHAMATh ¥ WCIONB30BATh MaTeMATHICCKAC CPEICTBa HarsgHocTH  (rpaduky,

IMarpaMMel, TaOIMIBL, CXEMBI H ap.) JUit WIDTEOCTPALlWM, WHTEPIpPETalHHy,
apryMeHTalluH;

BulNyCKHUKU NOY4aN 803MOJICHOCTb HAYHUMBCAL:
O YMEHHE BBIJBHraTh TUIIOTE3B! TpPH  PEHICHHH yueOHBIX ~3anad, TOHAMAThH
He0OXOIUMOCTh WX IIPOBEPKH;
O YyMeHHWE NPHMEHATh WHAYKTHBHBIC M ICIyKTHBHEIC crioco0bl pacCyXNCHMH, BUICTH
pa3/IMIHBIE CTPATETHH PELICHIS 3a/1a; _
O TIOHMMAHME CYIIHOCTH ANrOpPUTMHYCCKHX NpenMcaHuil I yMEHHE ACHCTBOBATE B
COOTBETCTBUH C IPEIOKEHHBIM allTOPATMOM;



O yMEHHE CaMOCTOSITENIHO CTaBHTh ILENH, BBIOMpATH M CO31aBaTh AITOPUTMBL UL
pelmenst yueGHBIX MaTeMaTHIECKUX POOIEeM;

© YMEHHE IIIaHUPOBATHL H OCYIIECTBIATE ACATCIBHOCTD, HaIpaBIICHHYK) Ha PCHICHHC
3ajad MCCIIEeIOBATENbCKOT O XapaKkTepa,

IHo3HaBaTelbHbIE

BuinyckHuxu Hay4amcs:

v/ BBIIETATH CYIIECTBEHHOE M HECYUIECTBEHHOE B TEKCTE 3alladd, COCTABIATH KPATKYIO
3aIUCh YCIIOBHS 3a1a4H;

v/ yCTaHaBIMBATh 3aKOHOMEPHOCTH M MCIIOIB30BATh MX TIPH BBIIOIHEHUH 3ajlaHuif, pemarsb
3af1avu 110 aHAJIOTHH;

v/ OCYIIECTBIISTH CHHTE3 YCIOBHS 3a/laud (BOCCTAHOBJICHHE YCIIOBHAS IO PHCYHKY, CXCME,
KpaTKOH 3amucHu);

v/ KOHCTPYMpOBATh T€OMETpHHUECKHE (UTYpBI U3 3aJaHHBIX TaCTeH, N0CTpauBarh HacTh 10
3aAHHOM TEOMETPHUECKOM (UTYDHI, MBICICHHO JETHTH T€OMETPUHCCKYIO PUTypY Ha JacTH;

v/ CpaBHHBATH M KIACCH(UIPOBATE TEOMETPHYIECKHE QHUTYPHI 110 3aTaHHBIM KPUTEPHAM;

v/ ToHMMaTh HH()OPMAIHIO, IPECTABICHHYIO B BU/IE TEKCTA, CXEMBI, TabIHIIBI, TOTIONHATE
TaGITHIB! HEIOCTAIOIIMMIA JAHHBIMH, HAXOIATh HY)KHYIO HHOOPMAIHIO B yIeOHMKE.

BuinyCKHUKY NOAYHAM BO3MOICHOCb HAYHUNBbCA!

v/ MOJIENMPOBATH YCIOBHS 3aa4 Ha YSPTEKE;

v/ pelnaTh 3ajadi Pa3sHBIMU CIIOCOOAMH;

v/ YCTaHABIIMBATH NPHIMHHO-CIICICTBCHHBIE CBA3H, CTPOMTB JIOTHHYECKOE PaCCyXKICHHC,
[IPOBOMUTE AHAJIOTHH ¥ OCBAWBATh HOBBIE CIIOCOOBI U METOZBI PEIICHNS 3a1at;

v/ MpOSBIATH [O3HABATE/BHYIO WHULMATHBY 1P PEIICHUH HECTAHIAPTHBIX 3a1a;

v BBIOGHpaTh Haubonee 3PPEeKTUBHBIE CIIOCOOb! PEIICHHUS;

v COMOCTABIATh WH(OPMAIMIO, TPEJCTABJCHHYI0 B pasHBIX BHAAX, o00o0math €&,
HCTIOMB30BATH TIPH BEITOTHEHHH 323!, IEPeBOIMTh HHOPMATIHIO U3 OJIHOrO BUJA B JIPYTOH,
HAXOJIATH HYKHYIO HHQOPMAIHIO B IETCKOM SHIMKIONE MY, VHTepHEeTE.

KomMyHHKATHBHBIE

Buinyckruxu Hay4amcs:

v\ COTpyIHMYATh C TOBApWIIAMH TIPH BBITOJHEHWH 3aJaHHH B MMape: yCTAHABIMBATH
O4epEMHOCTH NeHcTBUA,

v\ OCYILIECTBISATH B3aHMOIIPOBEPKY;

v/ obcyXmaTh COBMECTHOE pemeHue (TpeiiaraTh BapHaHThl, CPAaBHUBATH CTI0COOBI
BEIMMCITCHHS WITH PEIICHHUS 3a1auHt);

v 0GBEeIMHSTS TIOyUeHHBIE Pe3yIbTaThI (IPU PEIICHHH KOMOMHATOPHBIX 3a/a9);

v/ 3a1aBaTh BOIPOCHI C LEJBIO TIONYUSHUS HYKHOU UHDOPMALIHH.
BoinyckHUKU ROLYHAm 603MOJICHOCTb HAYHUNMBCA!

v/ yuuTBIBATH MHEHHE TAPTHEPA, apPryMEHTHPOBAHO KPHTHKOBATH IOIMYIICHHEIC orOKH,
000CHOBHLIBATE CBOE PEIIEHUE;

v BBIIOJHSTH CBOIO YacTh OOS3aHHOCTEH B XOZe TPYIMOBOM paboThl, yuuThBas OOLIMH
IJIaH OeMCTBUM M KOHEYHYIO LIeJb;

v/ 3a/aBaTh BOTPOCHI C TEJBIO TUIAHAPOBAHMS XOJa PEMICHHs 3a/aqd, (OpMyTHpPOBAHUS
[I03HABATEIBHBIX I[EJIEH B X01€ IIPOCKTHOH AESTEIBHOCTH.
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Paspen 2. Copep:xanne NporpaMmsbI y4eGHOro Kypea.
«Aulre6pa M HaYAJIa MATEMATHYECKOTO AHAIH3aY 10 knace (1364.)
ITosTopenue (5 1)

Yucnossre pynxunu (10 u)

Onpenenenue GpyHKIMM, CIOCOBH! e 3a1aHMs, CRONCTRA Gynxuuit. O6parnas QyHKIws.

Obyuarowuiica nayyumes
1) 3amaBaTe QyHKIMIO pasTHUHBIME crocobamu;
2) COCTaBIATH AITOPHTM HCCIIEOBAHMST (GyHKIMH HA MOHOTOHHOCTE 1 4ETHOCTE;

3) crponth rpaduk 06paTHOH HyHKIHY; Y3HACT yCIIOBUS CYINECTBOBAHUS 0OpaTHOI
GyHKIIH

Obyuarowuiics nonyuum 03modicHocmb:

1) npumensTs cBoitcTRa (GyHKIWMM IS HCCIEIOBAHYS €8 Ha MOHOTOHHOCTE 1 YETHOCTD;
2) OmpenensTh HEOOXOMMMOE U JIOCTATOUHOE ycsoBue obpaTHOR QyHKIHH;
3) pelars 3aHEMaTeTBHbIC 3aJaqH

Tpuronomerpuueckue pynkuun (41 q)

ncnosast oxpyxuocTs. J[THHA IyTH €THHIYHON OKPY)XHOCTH. YMCIIOBasI OKPYKHOCTE Ha
KOOpauHATHOH 1utockocTH. CHHYC M kocwHyc. TaHreHc M KOTAHTEHC, Tpuronomerpuyeckue
DYHKUMM HHCIIOBOTO aprymeHTa. TpuroHomerpudeckre ¢pynkmun  yriosoro apryMeHTa.
Dopmyitsr mpuBesenus. OyHKus y = sinX, ee cBofictBa W rpapuk. OyHKIUS y = cosx, ee
CBOHCTBA 1 rpaduk. Ilepuomgmanocts ¢yHxmmit y = sinx, y = cosx. IlocTpoenue rpaduka
dynxumit y = mf(x)u y = f(kx) mo HM3BECTHOMY rpaduky Qpynxuun y = f(x). Oynxuus y = tgx, y
= CtgX, MX CBOMCTBA U rpaduKH.

Obyuarowutics nayyumes
® ONPeC/ST HA CAMHHYIHOH OKPY)XXHOCTH JUIMHBL JIyT,
® HAXOMUTh HA YHCIOBOH OKPYXKHOCTH TOYKY, COOTBETCTBYIOLIEMY NaHHOMY YHCITY,

® TPHMEHATE (OPMyYIIBI IPHBEACHMS IS YIPOLIEHHS MPOCTEHINIX TPUTOHOMETPHYUECKHX
BBEIDQKCHHMIT;

¢ CTPOMTEH TPUTOHOMETPHICCKHE (YHKIIHH M MX CBOHCTBA,

Obyuaiowuiics norywum 603moarcHocme:
® Ppemarh NpOCTeHNINE YPaBHEHNS U HEPABCHCTBA,

® TIPeodpa3OBBIBATE CIIOKHBIE TPHTOHOMETPUUYECKEE BBIDQKEHHS, rpadUKn
TPHTOHOMETPHYECKUX (YHKLIMH,

® CTPOUTH rPApUKH CIOKHEIX ()YHKITHI
Tpuronomerpuueckne ypasnenus (17 q)

Ilepsrie npencrasnenns o pemeruu TPUTOHOMETPUUECKUX ypaBHEHMH. ApKKOCHHYC.
Pemrenne ypasHenus cos t = a. Apkcnnyc. Pemenue ypasHenws sin t = a, ApKTaHTeHC H
apKKOTaHTeHc. Pewrenue ypasuenuii tg t=a, ctg t = a. Ilpocreifmue TPUTOHOMETPUIECKIE
ypaBHeHus.. [IBa Meroma pemreHus TPUTOHOMETPUYCCKUX YpPAaBHEHHWH; BBEICHUE HOBOU
EPEMCHHOM 1 pa3ioXKeHne Ha MHOXKATEH. OIHOPOIHEIE TPUTOHOMETPHYCCKHE BHIPAKEHHS.



Obyyarowuiics Haywumcs

® DPCIIaTe TPHTOHOMETPHYCCKHIE YpABHEHNS 110 hopmyiam, ¢ memonszoBammen MeToJa
3aMEHBI MTEPEeMEHHO,

PAa3JIOKEHUS Ha MHOMKHUTEITH, OOHOPOIHBIC YPaBHEeHUS

Obyuarowuiics noayyum 603MOIUCHOCMB

® OBJAJETH HCKOTOPBEIMHA IIpueMamMu peIeHus TpHFOHOMBTpH‘-ICCKHX YPaBHEHUH,
® HCIIOJB30BATHE HpHOﬁpeTeHHBIG 3HaHHSA ¥ YMECHHS B [IPaKTHYECKOH HCATCIBbHOCTH U

TIOBCEIHEBHOM JKU3HH TSt TIOCTPOCHUSA U UCCIIEOBAHUS IPOCTEHIINX MaTeMaTHUECKUX
MOJIeCH.

IlpeoGpasoBanue TPUTOHOMETPHYECKHX BbIPAKEH UL (12 )

Cunyc m xocmmyc cymmsr u pasHocTH aprymenta. ®opmyssl mBoitHOro aprymMeHTa.
DopmyTEl HOHEKCHHS CTemenm, Ilpeo6pazosanne CYMM TPHTOHOMETPHYECKHX (DYHKIHH B
npoussencuue. [Ipeo6Gpazoranue TIPOM3BEICHHH TPUTOHOMETPHYECKHX dyHKIWHI B cymmy.

Obyuarowuiics nayyumes

¢ TPUMCHSTH PA3IMYHBIE TPHTOHOMETPHYECKHE bopmyITBL: popMyIIEI MBOIHOTO yIiia,
OCHOBHBIE (OPMYITBI TPHTOHOMETPHH, QysKIIM CymMMET I Pa3HOCTH, IpeobpazoBranus
CYMM B IPOU3BENICHHE M HA0GOPOT, Mist YOPOIUCHHUS BBIpaKCHMH

Obyuaowguiics noayuum BO3MOIICHOCIL HAYYUMBCS

® CBOOOJHO TIOTB30BATHCS H3YUeHHBIMH (bopmynamu, TpEMEHSTE UX B Gomee CIIOKHBIX
CHTYaIHUsIX

Hpoussoanasn (35 q)

Omnpenenenye umcnoBoif [IOCJIC/IOBATENIBHOCTH M CITOCOBEI ee 3ananus. Caolicrea
THCIIOBBIX  1ocneoBaTebHOCTeH.  Onpeenenue Hpenena nocnenosarenbHocti. CRoitcTra
CXONAIMMXCS  IOC/eI0BATENIBHOCTEH. BhumcleHme IIPCICTIOB  MOCIIEA0BATENLHOCTH, Cymma
OeckoHeuHoi TCOMETPHUIECKOH mporpeccnu. Ilpexen byHKIME Ha GecKOHETHOCTH. [Ipenen
QyHKIMHE B Touke, Ilpupamenne aprymenra. Hpupammenne ¢yrxmum, 3anaum, npuBomsIIIE K
HNOHATHIO  TIpom3BomHON.  Omnpeselenye Npou3BOAHON. DopMyIEl aaddepernuporanus,
Ipasuma muddepenmupopanms. Huddepenmuposanme bynxmun y = flkx + m). VYpasHeHHe
KacatenpHOH K rpaduky (yHKImY. AJITOPHTM COCTABIEHHS KACATENEHON K rpaduky QyHkuuH y
=40%),

[Iprmerenne npoussommoit g HCCIICI0BAaHUS QYHKUMH HA MOHOTOHHOCTH H 3KCTPEMYMEL.

ITocTpoenne rpaQuKOB (GyHKIHMIL, IIpumenenne mponssorroil AJIT OTBICKAHWS HAMOOJIBIIUX W
HaUMEHBIIUX 3HAYEHHII Betuyny,

Obyuarowuiics: nayyumes

*  (opMyIHpoBaTh onpeeTenHme TIpe/ieNa, YHCIOBOH MOCTeI0BaTETBHOCTH, byHKIHH,
CTIOCOOBI BBIYHCIIEHHS TIpe/ierTa TI0C/IEI0BATENIBHOCTH, MOHSITHE TIPOU3BOIHON byHKIMH,
busuueckuit u FCOMETPIYECKHH CMBICTT POM3BOHOM,

¢ HaXOIHUTh ITPOU3BOIHYIO CYMMEI, Pa3HOCTH, IIPOM3BENCHUS 1 HacTHOTO,



® [IPUMEHSTH TPOM3BOIHYIO ISl OTHICKAHMUs HAUOOBINMX ¥ HAWMEHBIINX 3HAYCHHH
(hyHKIMH;

e TIO3HAKOMHTCS C AJTOPUTMOM COCTABIICHHS YPaBHEHMS KacaTelIbHOM K rpaduKy
(bYHKIHH, TOCTPOSHUS rpaduka GyHKINHH, HAYUUTCS UX [IPUMCHATE;

e JCCIIENOBATh MpocTeime QyHKINHE Ha MOHOTOHHOCTE M 3KCTPEMYMBI

Obyuarowuiics noIY4um 603M0NCHOCHb

e [IPUMEHSTH [IONYYEHHBIC 3HAHMS TSI HAXOXKICHHUS IIPOU3BOTHOHN CIOKHON QyHKIMH,
IPOBOJIATE MOJHOE UCCIIEOBAHNE CIOKHOM QYHKIIMM

0606maromee mosropenue (16 1)

IT'EOMETPUS 10 knace (68 uacos).

ITopTOopenne -54.

AKCHOMBI CTEPEOMETPHH M HX mpocTeiimmue ciaeacTsus - 5 4. OCHOBHBIE TOHSATHSI

CTEPEOMETPHH, AKCHOMEI CTEPEOMETPHH ¥ WX CBA3b C aKCHOMAMK TTAHUMETPUH.
IMapa/uielbHOCTD MPSIMBIX H II0CKOCTel - 124,

[MapannenbHble NpsMble B mpoctpancTBe. IIpm3Hak mapannensHOCTH NpAMBIX. [Ipusnax
MapaeNbHOCTH MPsSMOM ¥ TiockocTd. IIpusHaK mapamiensHOCTH miockocted. CpoicTsa

MapaJuIebHOCTH TocKocTel. M300paxeHne MPOCTPaHCTBEHHBIX Guryp Ha INIOCKOCTH M €ro
CcBOMCTRA,

[TepreHIHKYISIPHOCTH NPAMBIX H II0CKOCTEl- 154.

[leprieHaUKYISIPHBIE TIPsIMBIe B IpocTpadcTBe. [IpM3Hak NepreHAUKyIIpHOCTH NPSIMOH H
mockocTH. CBOMCTBA MEPICHIUKYIIPHOCTH MPAMO U 1IockocTH. [leprneHauKyisp ¥ HaKkJIOH-
Has K IUIOCKOCTH. Teopema o Tpex mepneHmgukyispax. [IpH3Hak mneprneHIuKyIsSpHOCTH

mmockocteit. Paccrosaue MEHKAY CKPCIIHBAIOTIHUMHUCA ITPAMBIMH. HpHMeHeHHe OPTOrOHAJIBHOTO
NPOCKTHPOBaHWS B TEXHHYCCKOM HCPHUCHHH.

JexkapToBbl KOOPAMHATEI H BEKTOPBI B IPOCTPaHCTBe - 174,

JlexapToBRl KOOpPAMHATHEI B IIpocTpaHcTBe. PaccrosHue mexay Touxkamu. KoopauHaThl
cepenuHEI oTpe3ka. [IpeobpasoBanne CUMMETPHH B TIPOCTPAHCTBE. [[BHKEHHE B IPOCTPAHCTRE.
[TapaynensHbIi mepeHoc B npocTpancTe. [lomoOue MpocTpaHCTBEHHBIX (QUIYp. YTOI MEXAY
CKPEIIUBAIOIIUMHUCS TIPAMBIMH. YTOJI MEXIy TMpsIMOH ¥ IUIOCKOCTBIO. YTOI MEXIY
IocKocTaMU. [lmomans OpPTOroOHAIBHON MPOEKIUU MHOTOYTrOJbHUKA. BekTopel B IIpo-

crpaHcTBe. JIeHMCTBHS Hal BEKTOpaMH B IIPOCTPAHCTBE. Pa3oXeHHEe BEKTOpa IO TpeM
HEKOMIUTaHapHBIM BEKTOpaM. Y paBHEHHE TNTIOCKOCTH.

ITosTopenune- 144.

Pemenue 3anau



Paspnen 3. TemaTHuyeckoe IJIAHHPOBAHHUE.
10 kiace. Anredpa u HagaJIa aHAJINA3A

Ne | Tremmbl
i/
i

CoacpKaHue

Bunel nesiresibHOCTH YHanmuxcsa

Konu

YECTEO
qacob

1 UwucioBbie
GOYHKIHH

Omnpenenenue
(byHKIIHH, CrIOCOOBI e
3aJlaHusl, CBOMCTBA
Gyuxuit. O6paruas
(O YHKITHAS.

@ opMyIHPOBATH ONPEHCICHHUS
HauOOIBIIETO 1 HAUMEHBIIETO
3HAYEeHUR (YHKIUH, YETHOH U
HEu€THOH QyHKIUH, TEOPEMBI 0
CBOMCTBaxX rpa@uKOB YETHBIX U
Heu€THBIX (QyHKIH. Haxonuts
HauOOIIbIIIee U HAUMEHBIIIEE
3HAYCHHUs! PYHKIIMU HA MHOMKECTBE
no e€ rpaduxy. UccinenoBarh
(hyHKIMIO, 3a1aHHYIO (OPMYIIOi,
Ha 4€THOCTh. CTpOouTh rpadukn
(GyHKUUH, HCTIONB3YS YETHOCTE
VJTH HEYETHOCTE.

BemoansaTes reoMeTpuyuecKue
npeobpazoBanust rpaduKOB
(hYHKITHH, CBSI3aHHBIE C
napayIeIbHEIMU IIepeHOCaMH,
PaCTHKEHUSIMU, CIKATUSIMU U
CUMMETPHUSIMH, OTHOCHTEIHHO
KOOPAMHATHBIX OCeH.

DopMyJIHPOBATH OIIPEICICHUE
obpatuMoit GyHKIIH,
PacriosnaBaTe oOpaTtumMyro
(bynxumo mo e€ rpadguxy.
YcraHaBIMBaTE 00paTHMOCTB
GyHKIIMH

.DopMyIIpOBaTh OIpeie/ieH e
B3aMMHO 00paTHBIX ()yHKIHIA.
IIpoBepsiTh, IBIAIOTCS JIN JABE
JlaHHBIe (DYHKIIUU B3aUMHO
obparusmvu, HaxoauTs oOpaTHyro
GbyHKIMIO K JaHHOH 0OpaTuMoi
Gbynxiuu. Tlo rpaduky nanHON
(GYHKIHY CTPOUTH rpaduk
oOpaTHOM QYHKITHH.

10

2 | Tpurono
METPHYECKHE

byHKIHH

Yucosas Opr}iEHOCTL.
Hnuana nyru
eIMHUYHOH
OKpy»kHOCTH. Yncnosas
OKPYXHOCTB Ha

DopmyampoBaTh OINpEEICHIE
panuanHo# meps! yria. Haxomurs
paHaHHYO MEpY yTia 110 ero
IpalyCHOM MEpe U I'PalyCHYIO
MEpY yIJa 10 ero pajiuasHon

41




KOOPAWHATHOHI
miockoctu. CuHYC B
Kocunyc. Tanrenc u
KOTAHTEHC.
Tpuronomerpudeckue
(OYHKIH YHUCIIOBOTO
apryMeHTa.
Tpuronomerpuyeckue
(YHKIHH YTIIOBOIO
aprymenTa, ®opmyiist
npusenerus. OyHKuus
y=Ssin x, ee CBOWCTBa "
rpagux. OyHKIHS
y=cos x, e¢ CBOMCTBa U
rpauk.
[leproanynoCTh
(byHKIUH y = sin x, y=
cos x. IToctpoenne
rpaduka QyHKIMAN
y=mf(x) u y=f(kx) no
HU3BECTHOMY TpadHKy
Dy y=/{).
OYHKIUH y=Ig XKy =
clg X, UX CBOMCTBA H
rpaduKH,

Mepe. BelameasiTh JAIMHBL IyT
OKPY>XHOCTEH.

DopMyITHpPOBATE OIIPEICIICHHS
KOCHHYCa, CHHYyCa, TAHIeHCa U
KOTaHT¢HCa yIJIa ITIOBOpPOTA.
BhIsicHAITE 3HAK 3HAYCHUH
TPUTOHOMETPUUIESCKUX (DYHKITHIA.
Ynpomare TpPUrOHOMETPUYECKHE
BBIPA)KEHMUsI, MCIIOJIBE3Ys CBOUCTBA
YETHOCTU TPUTOHOMETPHIECKHX
(hyHKITUH.

DopMyIHpPOBATE OTIPEICIICHUS
nepuoaudecKoi QyHkIuu, eé
IJIAaBHOT'O TIeproja. Y mpomarh
TPUTOHOMETPHYECKHE
BBIPQ)KEHHUSI, UCTIOJB3ys CBOMCTBA
MePHOTMIHOCTH
TPUTOHOMETPHUUECKUX (PYHKLHH.
OnuceIBaTH CBOMCTBA
TPUTOHOMETPUYECKUX (QYHKIIHIA.
Crpouts rpadukn GyHKIUN Ha
OCHOBE TPa(hMKOB YETBIPEX
OCHOBHBIX TpHmHOMeTth[eCKﬂx
GyHKIM.

IIpeobpa3oBLIBaTh TPUTOHOMETPH
YECKHE BBIPAKEHHUS HA OCHOBE
COOTHOIIIEHUH MEXIY
TPUTOHOMETPUHUECKUMHU
(YHKIHSIMHA OHOTO ¥ TOTO JKe
aprymenTa. [lo 3Ha4YeHUsIM OHOM
TPUTOHOMETPUYECKON QyHKINN
HaXOIWTh 3HAUYEHUS OCTAIBHBIX
TPHUTOHOMETPHUCCKUX (PYHKIUH
TOTO K€ apryMeHTa.

Tpuronomer ITepssic @opmysmpoBaTh orpeeneHus 17
NIPEICTABICHUS O apKKOCHHYCa, apKCHUHYCa

pHYeCKHe P P yca, ap yea,
pELICHUU apKTaHTeHCa, apKKOTaHTeHea.

ypaBHEHHUS TpUrOHOMEeTpHUYeckuX | HaxoauTs 3HaueHns 00paTHEIX
ypaB-HEHUH. TPUTOHOMETPHUUECKUAX PYHKIMAH

Apkkocunyc. Pemenne
YpaBHEHHUs cos [= a.
Apkcunyc. Pemenne
YPaBHEHHA Sin [= a,
ApKTaHTeHC U
apKKOTAHICHC.
Pewienue ypasuenuii (g

IUTSL OTHEIBHBIX TaOIMIHEIX
3HaYeHui aprymenTa. Mcnonesys
MIOHATHS apKKOCHHYCa,
apKCHHYca, apKTaHIeHCa,
ApKKOTAHTEeHCA, PEIaTh
npocTerurne
TPUTOHOMETPHUECKUE YPaBHEHHSI.




X=aqa clgx=a.

IIpocreiimne
TPUTOHOMETPHUYCCKHE
ypaBHeHus. JIBa
METOJia PEIICHUS
TPHTOHOMETPHYCCKHX
YPaBHECHHH: BBEJICHHE
HOBO MepeMeHHOoN U
pasyoXeHne Ha
MHOMHTCIIH,
OIHOpPOIHEIE
TPUTOHOMETPHYECCKHE
YPaBHEHHS.

dopmynupoBaTh CBOMCTBA
00paTHBIX TPUTOHOMETPUUIECKUX
dyakmuit, CTpouTs rpadukw
(byHKIMI Ha OCHOBE TPA(YUKOB
YeTBIPEX OCHOBHBIX 00paTHBIX
TPUTOHOMETPUYECKHUX (DYHKIIMIA.
Vnpomars BEIpaXkeHHS,
coaepkanme oOparHele
TPUTOHOMETPHUECKHE (PYHKIHH.

PacriosHaBaTh TPHTOHOMETPHYECK
e YpaBHEHUs U HEPABEHCTBA.
Pemate TpuroHoMeTpryecKIe
YPaBHEHHUS, CBOISAIIHAECS K
anrebpanvyeckuM ypaBHECHHUSIM, B
YACTHOCTH pelIaTh OJTHOPOIHEIE
TPHTOHOMETPHYECCKHUE YPAaBHECHHUA
nepBO# U BTOPOU CTENeHH, a
TaKKe pemarb
TPUTOHOMETPHUUYECKUE YPABHEHNU,
TIPUMEHSIS METOJT Pa3JIOKEHUs Ha
MHOXHTEIH. Permnats npocTeninme

TPUTOHOMETPUUYECKHE

HEpaBEHCTBA
[Ipeobpazosanu | CHUHYC U KOCUHYC IIpeobpaszoBbiBaTh TPUTOHOMETPH | 12
€ CYMMBI H pasHOCTH YECKUE BBIPAKECHHA HAa OCHOBE
TPUTOHOMETPUY | apryMeHTOB. QOpMyNBl | COOTHOLIEHUN MEXTY
ECKUX JBOMHOTO apryMeHTa. TPHTOHOMETPHYECKUMHU
BBIpaKEHHH QopMynTbl TOHWKEHUS | QYHKIMSIMHU OJTHOTO U TOTO XKe

CTEIICHH.
[IpeobpazoBanne cymm
TPUTOHOMETPHUYECKHX
GyHKIHH B
ITPOU3BEICHHKC.
ITpeoGpazoranne
IIPOU3BEIEHUH
TPUTOHOMETPHYECKHX
(yHKIMIH B CYMMBIL

aprymMeHTa, Ha OCHOBE (hOpMyI
cioxerust. Onupasich Ha
(hOpPMYIIBI CIIOKEHHSI, JOKa3hIBATD
(GopMyIIBI TPUBEACHHUSI, (DOPMYIIBI
JIBOWHBIX YTJIOB, (POPMYITBI CYMMBI
¥ Pa3sHOCTH CHHYCOB (KOCHHYCOB),
(dhopMyJibl TpeoOpa3oBaHms
[IPOU3BEICHUS
TPUTOHOMETPUYECKUX DYHKIHI B
cymmy. [Ipeobpa3oBbiBaTh
TPUTOHOMETPUYECKUAE BEIPAXKEHHUS
Ha OCHOBE (pOpMYJT IIPUBEICHUS,
(bopMyI IBOWHBIX U TIOJIOBUHHBIX
yTJI0B, POPMYII CYyMMBI U
Pa3HOCTH CHHYCOB (KOCHHYCOB),
(Gopmyn npeobpazoBaHust
NIPON3BENEHUS
TPUTOHOMETPUUECKUX (DYHKITHI B
CyMMY




IIpoussonnas

Omnpenernenne
YHCIOBOH
ITOCTIEAOBATEILHOCTH U
CIIOCOOEBI ee 3ajanmus,
CBoiicTBa 4MCITOBBIX
TIOCIIEeI0BATEILHOCTEIH,

Onpenenenne npenena
ITOCJIENOBATETLHOCTH.
CrolicTBa cxoMsmmxCst
TocIe0BaTenbHOCTeH,
Breraucnenne npenenos
TIOCJIEIOBATEIIFHOCTEH.
Cymma 6eckonedHoi
TeOMETPHYECKOIH
IIPOTPECCHHU.

IIpenen pynkuum na
OeckoHeuHOCTH,
IIpenen ¢pyukuuu B
Touke. [Tpuparnenne
apryMeHTa,
[Ipupamenue ¢ynkmuy.

3anaun, MIPHBOAAILINE K
IIOHSITHIO
TTPOU3BOIHOM.
Onpenenenue
IIPOH3BOIHOH.
AJNTOPUTM OTHICKAHUS
IIPOH3BOIHOM,
Dopmybl

b bepeHmmpoBans.
IIpaBuna
mabQepeHrpoBaHusL.
I depennnposanme
Gysxun y = flkx+ m).

YpaBHeHME
KacaTeIbHOH K rpauky
GysxIEH. ATropuT™M
COCTaBJICHHS
ypaBHEHHS
KacaTeIbHO! K Tpaduxy

Gyrxmum y = fix).

[Ipumenenne
IIPOU3BOAHOMN MJIs1
HCCIEeIOBaHMS
(GyHKUIMH Ha
MOHOTOHHOCTb U

DopMyIHPOBATH OIIpEZIETICHHE
MPOU3BOIHON (PYHKIIUM B TOUKeE,
MPaBUIIa BEIUNCIICHUS
pou3BOAHBIX. Haxonute
IIPOU3BO/IHBIE DYHKIIHH,
YPaBHEHUS KacaTEIbHBIX rpaduka
(yHKIIMY, MTHOBEHHYIO CKOPOCTE
JABYKEHUS MaTepHATbHON TOYKH,
Hcnonp3oBats MexaHudYecKuit

U TEOMETPHYECKUMN CMEBICIT
IIPOM3BOAHOM B 3a1a4ax
MEXaHUKH U TEOMETPHH.
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SKCTPEMYMBL.

TIPOU3BOIHOMN T8
OTBICKaHHS
HanOOIBIAX |

ITocTpoeHue rpapuxoB
¢dynaxmui. [Ipumerernne

HAUMEHBIIINX 3HAUCHU R

BEJIMYMH.
[ToBTOpenue 16
Conepxanne Obuee xo1- | Konmuecrso IIpoexTsl
BO 4acoB Ha
4acoB KOHTPOJLHbIE,
NpaKkTHYeCKHe,
naboparopHble
padoThbl
Anrefpa H HaYa/1a MATEMATHYECKOI0 AHAIN3A
IToBTopenue 5
I'maa 1.Yucnoseie QyHKIHH 10
['naea 2. Tpuronomerpuueckue QyHKLIHHA 41
I'napa 3. Tpuronomerpuyeckue ypapHenus | 17
['nasa 4. IlpeoGpaszoBanue 12
TPUFOHOMETPUUYECKUX BBIpAKEHUH
I'mapa 5. IIpouzBomnas 35 3
IHosmopenue 3a kypc 10 knacca 16
Hmozo 136
['eomerpust 10 xiracc
Yacos B
paboueit Kourpoabusie
Coaep:xkanue
nporpamme padoThI
IToBTOpeHHe Kypca IUIAHUMETPHU 7-9 KIIaccoB. 5 1
AKCHOMEI CTEPEOMETPUH U UX CIEJCTBUS 5
[lapa/mrenbHOCTE IPSIMBIX M TTIOCKOCTEH 12 2
[lepneHAMKYIISPHOCTE IIPSAMBIX U IJIOCKOCTEN 15 1
JlexapTOBBI KOOPAHHATE! H BEKTOPHI B TPOCTPAHCTBE. 17 1
Hrororoe moBTOpEHHE. 14 1
Uroro 68 6




