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1.

1. Ilmanupyemble pe3yabTaThl 00y4eHUs] MATeMATHKH: ajiredpa U HayajIa
MATeMaTH4eCKOIr0 aHAJIN3a, FeOMeTpHs

Ilnanupyemble JIMUHOCTHBIE pe3y bTaThl 0ocBoeHus1 OOII

1. JInaHOCTHBIE pe3ynbTaThl B chepe OTHOIICHHH 00ydaromuxcs K cede, K CBOeMy 370pOBbIO, K
MO3HAHUIO CeOs:

— opueHTanus OoOydJarmuXxcs Ha JOCTH)KCHHUE JTUYHOTO CYACThS, PEATU3AIMI0 TTO3HUTHBHBIX
KU3HCHHBIX TICPCIIEKTHUB, HWHHUIIMATUBHOCTh, KpPEAaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEACIICHUIO, CIOCOOHOCTh CTABUTh LIEIH U CTPOUTH KU3HCHHBIE TUIAHBI,

— TOTOBHOCTh W CIIOCOOHOCTH OOECNEYUTh ce0e W CBOMM OJM3KUM JOCTOMHYIO J>KU3Hb B
MPOIECCE CAMOCTOSITEIbHOM, TBOPUYECKOM M OTBETCTBEHHOM AEATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH OOyYaromMXcsi K OTCTaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIpa0aThIBaTh COOCTBEHHYIO MO3MIIMIO I10
OTHONICHUIO K OOIIECTBEHHO-TIOTUTUYECKAM COOBITUSM IMPOLUIOTO U HACTOSIIETO Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPUH, TYXOBHBIX [IEHHOCTEH U TOCTHKEHUI Hallle CTpaHbI;

— TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS K CaMOpa3BUTHUIO M CaMOBOCIUTAHHUIO B
COOTBETCTBUM C OOIICUYEIIOBEYSCKUMHU IICHHOCTSIMU U HJAeaJaMH TPaKJAHCKOTO OOIIecTBa,
NOTPEOHOCTh B (DU3UUYECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATUSAX CIOPTHUBHO-03I0POBUTEIHHON
JEeSTEIIbHOCTBIO;

— TPUHATHE W pealm3anus IEHHOCTEH 3I0pOBOr0 M 0€30MacHOro o0pas3a KHU3HH, OEpeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUYECKOMY U ICUXOJIOTHYECKOMY
3JI0POBBIO;

—  HENpUSITHE BPEIHBIX MPUBBIUEK: KYPCHHUS, YIIOTPEOICHHSI aIKOT0JIsl, HAPKOTHKOB.

2. JluuHOCTHBIE pE3yibTaThl B cdepe oTHOmEHHWH oOydarommxcs K Poccum kxak k Pogune
(OteuectBy):

—  poccuiCcKas HJIEHTHYHOCTh, CHOCOOHOCTh K OCO3HAHHIO POCCHUHCKON HWICHTHYHOCTU B
MOJUKYJIBTYPHOM COIIMyME€, YYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIBTYpPHOH 0OILIHOCTH
poccuiickoro Hapoga u cynpde Poccum, matpuoTH3M, TOTOBHOCTH K CIyKeHHIO OTEUYEeCTBY, €ro
3aluUTe;

—  YBa)XE€HHE K CBOEMY HapoOJly, YyBCTBO OTBETCTBEHHOCTH nepea PoauHoON, TOpAOCTH 3a CBOM
Kpai, cBoro PonuHy, mpouioe U Hacrosiee MHONOHALMOHAIIBHOIO Hapoja Poccun, yBaxkeHue k
roCyJapCTBEHHBIM CUMBOJIaM (rep0o, ¢uiar, riMH);

— (opMHpOBaHUE YBaKEHUS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY sI3bIKY Poccuiickoii
Odenepanuy, SBIAIOMEMYCS OCHOBOW POCCHICKOW MIOSHTUYHOCTH M TJAaBHBIM  (AaKTOPOM
HAI[MOHAJILHOTO CaMOOIIpeIeTICHHS;

— BOCHHTaHME YBaXEHHUS K KyJIbType, S3bIKaM, TpaaulMsIM U o0OblHasM HapoJoB,
npoxkuBarouux B Poccuiickoit @epepanuu.

3. JluuHocTHBIE pe3ynbTaThl B chepe OTHOIICHUH OOydJalImMXCS K 3aKOHY, TOCYIapCTBY M K
rpaXk1aHCKOMY OOLIECTBY:

—  TPaXJaHCTBEHHOCTb, TPaXIAHCKas TMO3ULUS AaKTUBHOTO W OTBETCTBEHHOTO 4YJIEHA
pPOCCHIICKOTO  OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U OOS3aHHOCTH,
YBAXKAIOILIETO 3aKOH W MPABOMOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHbBIE HAIIMOHAJBHbIE
U OOIIeYeIOBEYECKNE TYMAHUCTHUECKHE U JEMOKPATUYECKUE IIEHHOCTH, TOTOBOTO K yYacTHIO B
00IIECTBEHHOH JKU3HHU;

—  IpU3HAHUE HEOTUY>KJAeMOCTH OCHOBHBIX IpaB U CBOOO]I UeJIOBeKa, KOTOpbIE MPUHAJIEkKAT
KOKJIOMY OT pOXJICHHS, TOTOBHOCTh K OCYIICCTBICHHIO COOCTBEHHBIX NpaB M CB0OOa 0e3



HapylEeHHs MpaB U CBOOOA JIPYIUX JIUIL], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE IIPaBa U CBOOO/bI
YeNoBeKa M Ipa)kIaHUHA COTJACHO OOIIENpPU3HAHHBIM MPUHIUIIAM U HOPMaM MEXIYHapOIHOTO
npaBa U B coorBercTBUM ¢ KoHcturynueil Poccuiickoit @enepanyu, npaBoBas U MOJIUTHYECKAS
IPaMOTHOCTB;

— MHpPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu W
OOIIECTBEHHON MpaKTHKH, OCHOBAaHHOE Ha JMalore KyJabTyp, a Takke pas3IuuHbIX (opm
0O0IIECTBEHHOTO CO3HAHMSI, 0CO3HAHHE CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

—  HMHTEpPHOpH3alMs LEHHOCTEH IEMOKPAaTHH W COLMAIBHOM COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOUICHUH B IPYIIIE WX COLUAIbHON OpraHU3aluy;

— TOTOBHOCTh OOy4aromuXcsi K KOHCTPYKTUBHOMY YYacTHUIO B TMPHHATUU pPELICHHUH,
3aTparMBaloOMX MX IpaBa U HHTEPECHl, B TOM YHCJIE B pa3IM4YHBIX (opMax oOLIeCTBEHHOU
CaMOOpTaHU3aINH, CAMOYIIPaBIICHHs, OOIIECTBEHHO 3HAYMMOM JesITeIbHOCTH;

—  TPUBEPKEHHOCTh HJEAM HHTEPHAIMOHAIN3MA, JpPYKOBI, PAaBEHCTBA, B3aMMOIOMOIIH
HapOJOB; BOCIMTAHUE YBAKUTEJIBHOIO OTHOLICHUS K HALMOHAJIBHOMY IOCTOMHCTBY JIOACH, MX
YyBCTBaM, PEJIUTHO3HBIM YOCIKICHUSAM;

— TOTOBHOCTb OOYy4YaloIUXCAd HPOTHBOCTOATh WJICOJIOTMH HKCTPEMHU3Ma, HAIMOHAIN3Ma,
KceHo(oOUHu; KOppyNUuH; AUCKPUMHHALUMU 1O  COLMAIbHBIM, PEIMTHO3HBIM, PAacOBBIM,
HaI[MOHAJIbHBIM IIPU3HAKAM M JIPYTMM HETaTUBHBIM COLIMAJIBHBIM SIBICHUSM.

4. JINYHOCTHBIE PE3yAbTATHI B c(hepe OTHOIICHHIH 00YUYaIOMIUXCS ¢ OKPY>KAIOIIMMU JTIOIbMU:

—  HPABCTBEHHOE CO3HAHHE M MOBEICHUE Ha OCHOBE YCBOCHHS OOIEUETOBEYECKUX [ICHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U MMOBEICHHS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CHOCOOHOCTH BECTH
JUAJor ¢ JAPYIMMH JIIOABMM, JOCTHUTaTh B HEM B3aUMOIIOHMMAHMs, HAaXOAMTh OOLIMe LEIH U
COTPYIHUYATH JUI UX JTOCTHKEHUS;

—  NPUHATHE TYMaHUCTUYECKHUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U 100pOXKeIaTeIbHOe
OTHOLICHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PECHHUIO;

—  CIIOCOOHOCTb K COINEPEXHMBAHMIO M (POPMUPOBAHHUE MO3UTUBHOIO OTHOMLIEHUS K JIOASM, B
TOM 4YHCIE K JIMIaM C OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 370pPOBbS W HHBAJIMAAM; OepexHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (DPU3MYECKOMY U TICHXOJOTHYECKOMY 310POBBIO
JIPYTUX JIIO/IEH, YMEHUE OKa3bIBaTh IEPBYIO IIOMOIIIb;

— ¢opmHpoBaHHE BBIPAKEHHOW B TIOBEJCHWM HPABCTBCHHON IO3WUIUH, B TOM YHCIE
CHOCOOHOCTH K CO3HATENBbHOMY BBIOOPY 100pa, HPABCTBEHHOT'O CO3HAHUS U MOBEACHUS Ha OCHOBE
YCBOEHMsI ~ OOIEYETOBEYECKUX  IIEHHOCTEH W  HPABCTBEHHBIX 4YyBCTB  (4YecTd, Jo0Jra,
CIIPaBEJIMBOCTH, MIJIOCEPIUS U IPYKETIO0H);

—  pa3sBUTHE KOMIIETCHLUH COTPYAHHYECTBA CO CBEPCTHUKAMM, AETBMH MIIAJIIETO BO3pacTa,
B3pOCJBIMU B 00pa30BaTeNIbHOM, OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-HUCCIIE0BATEIBCKOM, TPOSKTHON
U IPYyTUX BUJAX JIE€ATEIbHOCTH.

5. JInyHOCTHBIE Pe3yNbTaThl B cpepe OTHOLICHUH OOYYaIOIIMXCS K OKPYXKAIOIIEMy MHUPY, )KUBOH
IPUPOJIE, XYL0)KECTBEHHOH KYJbTYpE:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH, 3HAUMMOCTH
HayK{, TOTOBHOCTb K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIIaJIEHUE JOCTOBEPHOMN MHPOpMaLueil o
NEPENOBBIX JOCTHKEHHUSAX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 YCTpOWCTBE MHpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CamMOOOpa30BaHHUIO, Ha
NPOTSKEHUH BCEH JKHU3HU; CO3HATEIBHOE OTHOIIEHHE K HEIIPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO
YCIENTHOW MPOQecCHOHANBHOMN 1 00IIECTBEHHOU NesTEIILHOCTH,



—  DKOJIOTHYECKas KyJbTypa, OepexHOe OTHOLIEHHUS K POAHON 3emiie, IPUPOJHBIM OOraTcTBam
Poccum u mupa; MOHUMAaHHWE BIUSHUS COIUAIBHO-DKOHOMHYECKHX IPOILECCOB HA COCTOSIHHE
MIPUPOTHON U COIMAILHON CPeIbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOTHBIX PECYPCOB; YMEHUS U
HABBIKM PAa3yMHOTO MPUPOJONONH30BAHMS, HETEPIIMMOE OTHOIICHUE K JIEHCTBUSM, MPUHOCSIIUM
BpEJI DKOJIOTHH; IPUOOPETEHUE OIBITa SKOJIOT0-HATPABICHHOU e TEIIbHOCTH,

— DCTETMYECKOE OTHOLIEHUS K MHPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTpOICTBY
CcOOCTBEHHOTO ObITa.

6. JInuHOCTHBIE PE3ybTaThl B c(epe OTHOIICHUH OOYyYaIOIIUXCS K CEMbE U POJUTENSM, B TOM
qyCJIe IIOATOTOBKA K CEMEIHOU KU3HU:

— OTBETCTBEHHOE OTHOIIEHHE K CO3JaHHI0 CEMbHM HAa OCHOBE OCO3HAHHOTO MPHHSITHS
LIEHHOCTEH CeMEHOM KU3HU;

— TIONIOKHUTENBHBIH  00pa3  CeMbH, pOAUTENHCTBA  (OTIIOBCTBA W MaTEpPUHCTBA),
WHTEPUOPU3AIHS TPAAUIIMOHHBIX CEMEUHBIX IIEHHOCTEH.

7. JlnaHOCTHBIC PE3ynbTaThl B cepe OTHOIICHUS 00ydaroumumxcs K Tpyay, B cdepe coruaabHO-
SKOHOMMYECKUX OTHOLLIECHUI:

—  YBaXEHHE KO BceM ¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIIIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBIA BBIOOp Oymymied mpodeccun Kak MyTh W CIIOCO0 peanu3arii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB;

— TOTOBHOCTH OOyYarommxcs K TPyAOBOW NPOGECCHOHATHHOW NEATENhbHOCTH KaK K
BO3MOXXHOCTH  y4acTHSi B  pEUICHWH  JIMYHBIX,  OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOIIEM;

—  TOTPEOHOCTh TPYAMUTHCS, YBaXKEHHE K TPYAy W JIOASIM TPYyla, TPYAOBBIM IOCTHKEHHSIM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIEHHWE K pa3HbIM BHJAM TPYIOBOM
NeSITeNIbHOCTH,

— TOTOBHOCTh K CaMOOOCHYXHBaHUIO, BKIIoYas OOy4Ye€HHE U BBHINOJIHEHHE JOMAIHUX
o0s13aHHOCTEH.

8. JluunocTHBIE pe3ynbTaThl B cdepe (HU3MUECKOro, ICUXOJIOTHYECKOT0, COLUATBHOTO U
aKaJeMHYECKOT0 OJIaronoIyqust 00yJIaroIuxcs:

—  (usuueckoe, SMOIMOHATBLHO-TICUXOJIOTHYECKOE, COIUATbHOE OIaronoiydne o0ydaronuxcs
B ’KM3HU 00pa30BaTEIbHON OpraHHU3aIliy, ONIYIICHUE ACThMH O€30MaCHOCTH M MCHUXOJOTHIECKOTO
koMdopTa, HHHOPMAITMOHHONW OE30MaCHOCTH.

2. Ilanmpyemble MeTanpeaMeTHbIe pe3yabTaThl ocBoeHuss QOII

MertamnpenMeTHbIe  pe3yJlbTaThl OCBOCHHS OCHOBHOH  00pa3oBaTeNbHOW  MPOTrpaMMBI
IpeCTaBICHbI TPEMs IPyIaMi YHUBEpPCAIbHBIX YueOHbIX AeiictBuil (YV /).
1. PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIE IeCTBUSA
BrinmyckHUK Hay4YuTCA:

—  CaMOCTOSITENIBHO OIPENENATh LENH, 3aaBaTh 1apaMeTpbl U KPUTEPHUH, TI0 KOTOPBIM MOXKHO
OIIPECIINTD, YTO LEIb JOCTUTHYTA;

—  OILICHMBaTh BO3MOJKHBIE IOCJIEACTBUS JOCTH)KEHUS MOCTaBICHHOM LEIM B JEATEIBHOCTH,
COOCTBEHHOM JKM3HM M KU3HU OKPYKAIOUIMX JIFOJEH, OCHOBBIBASCH HAa COOOPAKEHUSX JTUKU U
MopaJy;

— CcTaBuUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B OOpa30BaTEIbHOU NEATEIHLHOCTH H
JKU3HECHHBIX CUTYalUsX;

— OLICHMBAaTb peCypCchl, B TOM 4HCIE BpeMs H JpYTHe HeMaTepualbHBIE PECYPCHI,
HEOOXOMMBIE /17151 TOCTHMXKEHUS TIOCTABJICHHOH LIETIH;



— BbIOMpaTh NyTh JOCTHXKEHHS II€JIM, IUIAaHUPOBAaTh peEIIeHWE IIOCTABJIEHHBIX 3ajad,
ONTUMM3UPYS MaTepUaJIbHbIE U HEMAaTEPUAIIbHBIE 3aTPAThI;

—  OpraHu3oBBIBaTh J(PQPEKTHBHBIA TOUCK PECYpCcoOB, HEOOXOMUMBIX ISl JAOCTHXKEHHS
MMOCTaBJIICHHOM IICIIN;

—  COIOCTaBJISITH MOJYYEHHBIN pe3yibTaT AESITEIBHOCTH C IOCTABIEHHON 3apaHee LEIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA
BBIITyCKHUK Hay4nuTCA:

— HUCKaTh M HAaXOJUTh OOOOIIEHHBIE CIIOCOOBI peuIeHHs 3a/1ay, B TOM YHCIE, OCYIIECTBISThH
pa3BepHYTHI HWHGOPMAITMOHHBIA TIOMCK M CTaBUTh HAa €ro OCHOBE HOBBIE (y4deOHBIE U
M03HABATEJIbHBIC) 3a]1a4H;

— KPUTMYECKHM OLEHUBATb M HHTEPIPETUPOBATh HHPOPMALMIO C pasHBIX MO3HILHUH,
pacro3HaBaTh U (UKCUPOBATH IPOTHUBOPEUUS B UH(POPMAIIMOHHBIX HCTOYHUKAX;

—  HUCHOJIb30BaTh pAa3IMYHbIE MOJEIbHO-CXEMATUYECKUE CpPEACTBA s IIPEICTaBICHUS
CYILIECTBEHHBIX CBSI3el U OTHOILEHUH, a TaKKe MPOTUBOPEUHii, BBISBICHHBIX B MH(POPMAI[MOHHBIX
MCTOYHHKAX;

—  HAXOIUTh W NPUBOAUTH KPUTHYECKUE APTyMEHTHl B OTHOLICHUU JACHCTBUU M CYXICHHUU
JPYroro; CIOKOWHO M pPa3yMHO OTHOCUTbCSI K KPUTHYECKHM 3aMEUaHUSM B OTHOLICHUH
COOCTBEHHOTO CYXKACHHUS, pACCMATPHUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHUS;

—  BBIXOJHUTH 332 PaMKU Y4YeOHOIO TpeAMETa MU OCYIIECTBIISATH IIEJICHANPABICHHBINH IMOMCK
BO3MOXHOCTEH I IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB ACHUCTBUS;

—  BBICTpauBaTh UHIUBHIYaJIbHYIO 00pa30BaTEbHYIO TPACKTOPHUIO, YUUTHIBAsI OrPAaHHUYEHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

—  MEHATh U yJEp>KUBATh Pa3HbIC NO3ULIMHN B TI03HABATEIBHOM IEATEIbHOCTH.

3. KoMMyHUKAaTHBHbIE YHHBEPCAJbHbIE Y4eOHbIe I1eCTBUSA
BBIITyCKHUK HAay4nuTCA:

—  OCYUIECTBJISITH AENOBYI0 KOMMYHHKALIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU (Kak
BHYTpU 00pa3oBaTeNbHON OpraHM3alMy, TaK M 3a ee MpeAeiaMu), MoAOUpaTh MapTHEPOB IS
JIeTOBOM KOMMYHHUKALMU HCXOAS M3 COOOpaXCHWU pe3yJbTaTHUBHOCTH B3aUMOJCHCTBUS, a HE
JINYHBIX CUMIIaTHUH;

—  TIpU OCYLIECTBJICHUHU TPYIMIIOBON pabOThI OBITh KaK PYKOBOJIUTENEM, TaK U YWICHOM KOMaH]IbI
B Pa3HBIX POJISIX (TeHepaTop UAeH, KpUTHK, UCTIOJHUTENb, BBICTYMAIOIINN, SKCIIEPT U T.11.);

—  KOOPJIMHHUPOBAaTH M BBINOJHATH pPabOTy B YCIOBHUSX pEalbHOTO, BHUPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

—  Ppa3BepHYTO, JOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHHMS C HCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3BIKOBBIX CPE/CTB;

—  pacmo3HaBaTh KOH(JIMKTOTCHHbIE CUTYAIlUHU U MPEIOTBPAIIATh KOH(IUKTHI 10 UX aKTUBHOM
¢a3pl, BBICTpaWBaTh JEJIOBYID M 00pa30BaTENbHYI0 KOMMYHHUKALMIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CYXKICHUM.



3. IIpeametHble pe3yiabTaThl ocBoeHusi OOII ¢ yuérom 00mux tpedoBanuii Ctangapra

MaremaTuka: anre6pa M Hadajla MaTCMAaTUYCCKOro aHaJin3a, rcOMCTPHUA

ba3oBblif ypoBeHb
«IIpo6s1eMHO-PYHKIIMOHAJIbHBIE Pe3YJIbTaThD)

¥Yray6JieHHbli YpOBeHb
«CucreMHO-TeopeTHUYECKHE PE3YyIbTATHI»

Pa3nen

I. BeinyckHMK HAy4YHTCS

II1. BeIMyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHMTHCHA

I1. BeInmyCKHUK HAYYUTCS

IV. BbIyCKHHMK NOJYYHT
BO3MOKHOCTb HAYYHUTHCS

ean
OCBOEHUSI
npeamera

JIJ1s1 UICTIONIb30BaHUS B
ITOBCETHEBHOM KM3HU U
obecreueHrs BO3MOKHOCTU
YCHETTHOT'O PO IOJDKEHHUS
00pazoBaHMsI IO CIICITUATTBHOCTSIM,
HE CBSI3aHHBIM C TPUKJIATHBIM
HCIOJIb30BaHUEM MaTEMATUKHU

s pazeumus mbluienus,
UCTIONB30BAHUS 8 NOBCEOHEEHOU
HCUBHU

u obecneyeHus 603MOACHOCHIU
VCREUWHO20 NPOOOJINCEHUS
00paz06anUs NO CREYUAILHOCTSM,
He C8A3aHHbIM C NPUKIAOHBIM
UCNONIL30BAHUEM MATNEMAMUKU

JIJ1st yCHEeNTHOTO MPOI0JIKCHUS
obpazoBaHus

IO CIICIUANBHOCTSIM, CBSI3aHHBIM
C MPHKIIJTHBIM UCTIOE30BaHUEM
MaTeMaTHKH

s obecneuenus 603MONCHOCTIU
VCREUIHO20 NPOOONNCEHUS.
0bpazosanus no
CReYUAIbHOCHIAM, CEA3AHHbIM C
ocyujecmeneHuem HayyHou u
UCCIEe008aMENbCKOU
dessimenvHocmu 8 obnacmu
MAMEMATMUKU U CMENCHBIX HAYK

TpeOoBanus K pe3yJbTaTam

nemenm
bl meopuu
MHOMCEC
éu
Mmamemam
uueckoil
J102UKU

e OmnepupoBaTh Ha 6a30BOM
ypOBHE' TOHATHSAMH: KOHEYHOE
MHOECTBO, DJIEMEHT
MHO’KECTBA, TIOJIMHOKECTBO,
nepeceucHue 1 00bETUHEHUE
MHOKECTB, YACIOBBIC
MHO>KECTBa Ha KOOPAUHATHOMN
NpSAMOM, OTPE30K, HHTEPBA;

e  OIepupoBaTh Ha 0a30BOM
YPOBHE MOHSATUSIMU:
YTBEPKJICHHE, OTPULIAHHE
YTBEPXKACHUS, UICTUHHBIEC U
JIOXKHBIC YTBEPKACHHUS,
MIPUYMHA, CJICACTBUE, YACTHBIN

Onepupoeambz NOHAMUAMU:
KOHEYHOe MHOMNCECMBO, DJIeMEHM
MHOMCECMBA, NOOMHOICECNEO,
nepeceuenue u 00veouteHue
MHOCECME, YUCTOBbIE
MHOJICECMBA HA KOOPOUHATHOU
NPSMOU, OMPE30K, UHMEPEA,
NOJYUHMEPBAT, NPOMENCYINOK C
BbIKOJIOMOU MOYKOL,
epaguueckoe npedcmasierue
MHOHCECME HA KOOPOUHAMHOLUL
niocKkocmi;

ONnepuposamv NOHAMUAMU.:
ymeepacoeHue, Ompuyanue

e  CBOGOJIHO ONEPUPOBATE’
MOHATHSIMHU: KOHCYHOEC
MHOECTBO, JICMEHT
MHOECTBA, IT0JIMHOKECTRBO,
nepeceyeHre, 00beTUHCHHE U
Pa3HOCTh MHOXECTB,
YHCIIOBbIC MHOYKECTBA Ha
KOOPJMHATHOM TIPSIMOH,
OTPE30K, HHTEPBAI,
MOJYHUHTEPBAJ, IPOMEKYTOK
C BBIKOJIOTOM TOYKOM,
rpaduuecKoe mpeiCcTaBIcHIe
MHOECTB Ha KOOPIMHATHOI
TUTOCKOCTH;

e Jlocmudicenue pe3yrbmamos
paszoena II;

®  Oonepuposamv NOHAMUEM
onpeoeneHust, 0CHOBHbIMU
suoamu onpeoenerull,
OCHOBHBIMU BUOAMU THEOPEM,

®  NIOHUMAMb CYMb KOCBEHHO20
dokazamenvbcmea;,

®  Onepuposamb NOHMUIMU
CUEMHO20 U HeCUEMHO20
MHOICECmBa;

®  npUMeHsIMb MEMOO
MamemMamuieckol UHOYKyuu
07151 NPOBeOeHUs.

! 3H6CL " fajiec: paclio3HaBaTb KOHKPETHLIC NPUMEPhI OGIIII/IX IOHSTHUH I10 XapaKTCPpHbIM IIpU3HAKaM, BBITIOJIHATH HCﬁCTBHH B COOTBETCTBUU C ONPCACTICHUCM U HpOCTeﬁIHPIMH
CBOIiCTBAMH HOHHTHﬁ, KOHKPETU3HUPOBATH MPUMCPAMU 06HII/IG TIOHATHS.
2 3H6CL " aajec; 3HaTb ONPCACIICHUC NMOHATUSA, YMETD IMOSACHATL €0 CMbICJI, YMETb MCII0JIL30BaTh MMOHATUE U €TI0 CBOICTBa Ipy MpOBEACHUN paCCY)K,HeHPIfI, peuieHuu 3aaaq.

3 3H6CL " Aajec: 3HaTb ONPCACIICHUC MOHATUSA, 3HATh U YMETh 000CHOBBIBATHL CBOMCTBA (HpI/I3HaKI/I, €CJIM OHHU GCTL) NOHATHUS, XapaKTCPU30BaATh CBA3U C APYTUMU MMOHATHUAMU,
IIPEACTABIIAA OJHO MMOHATHE KaK YaCTh HEJIOCTHOTO KOMIUICKCA, UCIIOJIB30BATh IOHATHE U €TO CBOICTBa IIpHU TPOBCIACHUN paccymz[eHm?I, J0Ka3aTCJIbCTB, PCIICHUU 3aJ1a4.




CITy4aii o0IIero yTBepKACHUS,
KOHTPIIPAMED;

® HAaXOJIWTh MepecedeHue u
o0BbeTMHEHUE IBYX MHOXECTB,
MPEICTABICHHBIX TpaQuIeCcKu
Ha YUCIIOBOM NPAMOH;

® CTPOUTH HA YHUCIIOBOM MPSMOU
MTOIMHOKECTBO YHCIOBOTO
MHOXKECTBA, 3aJaHHOE
MPOCTEUIIUMU YCIOBUSMU;

®  pacro3HaBaTh JOKHBIE
YTBEPKICHHUSI, OIITOKH B
pacCcyXIeHHUSIX, B TOM YHCIIE C
HCIIOJIb30BAaHUEM
KOHTPIIPAMEPOB.

B nosceonesnoii srcuznu u npu

uzyueHuu Opyeux npeomemos.

®  JICIIONB30BAThH YHCIIOBBIE
MHO>KECTBa Ha KOOPAUHATHOMN
MIPSIMOM JIJIS1 OTTMCAHUS
PEaNBHBIX POIECCOB U
SIBIICHMIA,

®  TIPOBOJUTH JIOTHUYECKHE
PacCyXIeHUS B CUTYAIHSIX
MOBCEIHEBHON KU3HHA

VIMGEPIHCOeHUs, UCTHUHHBIE U
JIOJICHBIE YMBEPIICOEHUS,
npuduHa, ciedcmaeue, YacmHolil
Cayuail obue2o ymeepoiicoenus,
KOHmMpnpumep;,

®  NpPOGepsMb NPUHAOEIHCHOCTTD
9AEMEHMA MHOICECBY,

®  HaxoOums nepeceyenue u
00beOUHeHUe MHOJICECME, 8 MOM
yucie npedCmaeieHHbIX
epaghuyecku Ha YyuUCio60U
nPAMOU U HA KOOPOUHAMHOLL
naocKoCmu;

®  1poeoOUmMb 0OKA3aMmeNbHble
paccysicoenust 0151 060CHOBAHUSL
UCTRUHHOCTU YIMBEPIHCOEHUL.

B nosceounesnoii sicusnu u npu
usyenuu opyeux npeomemoas:

®  UCNOB306AMDb YUCTOBbIE
MHOICECTNBA HA KOOPOUHAMHOU
npAMOU U HA KOOPOUHAMHOU
RIOCKOCIMU /151 ONUCAHUSL
PEANbHBIX NPOYECCOs8 U AGNCHUIL,

®  1POBOOUMb OOKA3AMENbHDIE
PACCYIAHCOCHUS 8 CUMYAYUSIX
NOBCEOHEeBHOU JICUZHU, NPU
peuieruu 3a0ay u3 opyaux
npeomemos

e  33/1aBaTh MHOXECTBA
nepevrciIeHIeM U
XapaKTePUCTHUYECKUM
CBOMCTBOM;

e  OIEpPHPOBATH MOHATUIMH:
YTBEPKICHUE, OTPULIAHUEC
YTBEPXKICHUS, HICTUHHBIC U
JIOKHBIE YTBEPKACHHUS,
MIpUYUHA, CICIICTBUE,
YacTHBIN clydaid o0Iero
YTBEPXKACHUS, KOHTPIPUMED;

®  TIPOBEPATH MPHUHAICHKHOCTD
3JIEeMEHTa MHOXXECTBY;

®  HaXOAUThH IIEpeceucHue
00BbEeTUHEHNE MHOXKECTB, B
TOM YHCIIE TIPEACTABICHHBIX
rpadUIeCKy Ha YUCITIOBOM
MpsIMOM M Ha KOOPAMHATHOU
TUIOCKOCTH;

®  TIPOBOJUTH IOKA3aTENbHbIC
paccyXIeHus s
000CHOBaHUS HICTUHHOCTH
YTBEPKACHUM.

B nosceonesnoti scusnu u npu
uszyenuu opyeux npeomemoas:

®  HCHOJNB30BaTh YHCIOBBIC
MHOKECTBA Ha KOOPAMHATHON
MPSIMON U HA KOOPJIMHATHOU
TUTOCKOCTH IS OTIMCAHUS
peabHBIX POLIECCOB U
SIBJICHUH;

®  TIPOBOJUTH JIOKA3aTEIbHbIC
paccyXIeHus B CUTyaIlsIx
MOBCEIHEBHOM XKU3HHU, TIPU
pelieHny 3a7a4d U3 APyrux
MIPEeIMETOB

paccysicoerutl u
JOKA3amenbems u npu
pelerul 3a0a.

B nosceonesnoii srcuznu u npu
uzyueHuu Opyeux npeomMemos.

®  UCNOTB308AMb MEOPETNUKO-
MHOIICECTNBEHHBIIL SI3bIK U
A3ZBIK T02UKU OJ151 ONUCAHUS
PEeanbHbIX NPOYEccos u
A6AEHUl, NPU peueHuU 3a0ay
Opyaux yueOHbix npeomemos

Yucna u

e  OrmepupoBath Ha 0a30BOM

o (C80000HO onepuposamo

e (Cp00OOIHO OIIEPUPOBATH

® ﬂocmuofceHue pesyjibmamoes
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us

YPOBHE MOHSATHAMHU: [IETI0C
YHCITI0, JETUMOCTD YHCE,
0OBIKHOBEHHAsI APOOB,
JeCATHYHAs IPO0b,
paIoHaIBHOE YUCIIO,
MPUOTKEHHOE 3HAUCHHE
YHCIIa, YaCTh, OIS, OTHOIICHUE,
MIPOIICHT, MOBBIIIICHUE U
MTOHIDKEHHUE Ha 3aJJaHHOE YHCIIO0
MIPOIIEHTOB, MacIITa0;
OIepUPOBATH Ha 0A30BOM
YPOBHE MOHATHUSIMHU: JorapudMm
YHclia, TPUTOHOMETpHUYeCcKas
OKpPY>KHOCTb, TpaJyCHasi Mepa
yriia, BEeJIMYMHA YIJIa,
3aJIaHHOT'O TOYKOH Ha
TPUTOHOMETPUUYECKOU
OKpPY>KHOCTH, CHHYC, KOCHHYC,
TaHTCHC U KOTAHTCHC YTJIOB,
MMEIOIINX TPON3BOJIHYIO
BEIMYNHY;

BBITIOTHSTH apU(PMETUICCKIEC
NEHCTBHS C ICNIBIMHA U
paIoOHATBHEIMH YUCIIAMU;
BBITIONHSTH HECIO)KHBIE
peoOpa3oBaHUs YUCIOBBIX
BBIPXCHHIA, COJICPKAIIUX
CTETICHU YHCe, TH00 KOPHH U3
qrcent, JIM00 JTorapuQMbl YKCe,;
CPaBHHBATH pallMOHATILHBIE
qHUCIIa MEXKIY COOOM;
OIICHUBATh U CPAaBHUBATH C
paIMOHATBHBEIMH YUCIIAMHU
3HAYEHUS LIEJIBIX CTENeHEH
YyHucell, KOpHEN HaTypaibHOU
CTETICHU U3 YUCEJ, JTOTapUPMOB
YHCEI B MPOCTHIX CITyYasix;

NOHAMUAMU. YeNloe YUCTO,
0eIUMOCMb Yucel,
00bIKHOBEHHAs OpPODb,
Odecsamuunas Opoov,
PAYUOHATILHOE YUCTLO,
NPUOIUNCEHHOE 3HAUEHUE YUCIA,
yacme, 005, OMHOWEHUe,
npoyeHm, nosvlUeHUEe U
NOHUMICEHUE HA 300AHHOE YUCIIO
npoyenmos, macumao,
npuUBOOUMsb NPUMEPbL YUCET C
3A0AHHBIMU CEOUCEAMU
oeaumocmu;

ONepupoBamb NOHAMUIAMU.
aozapugm uucaa,
MPUSOHOMEMPULECKAL
OKPYICHOCD, PAOUAHHAS U
2padycHas mepa yena, 6eiutund
yena, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPULECKOU
OKPYHCHOCIU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V2Ilo8,
UMEIOWUX NPOU3BOTILHYIO
BENUYUHY, YUCTA € U T,
BLINONHAMb aApPUPMemuecKue
oelicmeaust, co4emas yCmmubie u
NUCbMEHHbLE NPUeMbl, NPUMEHSIS.
npu Heobxoo0umMocmu
BLIHUCTUMENbHbLE YCIMPOUCMBA,
HAXo0umv 3HAYEHUSI KOPHSL
HAMYPAIbHOU CMENeHU, Cmenexu
C PAYUOHATLHBIM HOKA3AMeENeM,
no2apughma, UCnob3ys npu
Heobxooumocmu
BLIYUCTUNENbHBLE YCIPOUCBA,
NONb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX

MOHATUSMU: HATYpaJIbHOE
YHCII0, MHOKECTBO
HaTypaJbHBIX YHCEII, IIEJI0e
YHCII0, MHOXKECTBO IIEJIBIX
4yucell, OOBIKHOBEHHAS JIPO0b,
JecATUIHAs ApoOb,
CMEIIAHHOE YHCJIO,
pauroHaNBHOE YHUCIIO,
MHO>XECTBO PaIliOHAIBLHBIX
YHUCeN, UPPAHOHATBHOE
YHUCJI0, KOPEHb CTETICHH N,
JIEHCTBUTEIIFHOE YHCIIO,
MHOKECTBO JICHCTBUTEIBLHBIX
YHUCes, FCOMETpUYeCcKas
WHTEPIpETaIus
HaTypaJbHBIX, IENIBIX,
paIMOHATBHBIX,
JICHCTBUTEIBHBIX YHCECII,;
MMOHUMATh M OOBSICHATE
Pa3HHIY MEXITY
MMO3UIIMOHHOMN 1
HETIO3UIITHOHHOM CUCTEMaMM
3aIMCHU YHCEIT,

MEPEBOJIUTh YKCIIa U3 OJTHOU
CHCTEMBI 3aITUCH (CHCTEMBI
CUHCIICHUS) B JIPYTYIO;
JIOKa3bIBaTh U HUCIOJIB30BaTh
MPU3HAKH IETUMOCTH CYMMBI
Y TIPOM3BEACHHUS TTPH
BBITIOJTHEHUH BBIUHUCIICHHH B
pelIeHuN 3aad;

BBITIOJTHATE OKPYTJICHHUE
paIrMOHAIBHBIX H
HUppaMOHATBHBIX YHCET C
3aJJaHHOI TOYHOCTEHIO;
CPaBHHBATH JCHCTBUTEIILHBIC
YHCJIa Pa3HBIMU CIIOCO0aMH;

paszoena II;

€c80000HO onepuposamsv
YUCTIOBBIMU MHONCECMBAMU
npu pewenuu 3a0a,
NOHUMAMb NPUYUHBL U
OCHOBHbIE UdeU PACUUPEHUS
YUCTIOBBIX MHONCECB,
671a0emb OCHOGHbIMU
NOHAMUSIMU MeopUU
denumocmu npu peuenuu
CMAHOAPMHBIX 3a0a4
umems 6azosvie
npeocmasieHus o
MHOIICECmBe KOMNIEKCHBIX
yucen,

C80000HO BbINONHAMb
ModHCOeCmEeHHbLE
npeobpazosanus
MPUSOHOMEMPUUECKUX,
J02apupmMusecKux,
CMENeHHbIX GbIPAdICEHUIL,
e1adems popmynoi bunoma
Hviomona;

NPUMEHAMb NPU peutleHuu
3a0au meopemy o TUHeUHOM
npeocmasnenuu HO/;
NPUMEHIMb NPU peuteHuu
3a0ay Kumatickyro meopemy
06 ocmamkax,

NPUMEHIMb NPU pPeuteHuu
3aday Manyro meopemy
Depma;

yMemb 8bINOAHAMb 3ANUCD
YuCIa 8 NOUYUOHHOLU
cucmeme CUUCIeHUsL,
NPUMEHIMb NPU peuteHuu
3a0ay MeopemuK0-4uciogle
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e 300pakaTh TOYKAMH Ha
YUCJIOBOM IPSIMON LIETbIC U
parioHaNbHbIE YUCTIA;

e W300pakaTh TOYKaAMH Ha
YUCIIOBOM MPSIMOH 1ETIbIe
CTCTICHU YHCET, KOPHH
HATYpaJIbHOW CTETICHH U3 YHCET,
JOTapuQMBI YUCET B IPOCTHIX
CITy4asx;

®  BBINOJIHATH HECIIOKHBIC
MpeoOpa3oBaHus IETbIX U
TPOOHO-pAITMOHATEHBIX
OYKBEHHBIX BBIPQKCHH;

®  BBIpAXKaTh B MPOCTCUIIINX
CITy4asix U3 paBEHCTBA OJHY
MIEPEMEHHYIO Yepe3 IPyTHe;

®  BBIYUCIIATH B MPOCTHIX CITyYastx
3HAYEHUSI YUCIOBBIX U
OYKBCHHBIX BBIPQKCHHIA,
OCYIIIECTBIISAS HEOOXOIUMBIC
MTOJICTAHOBKH H
npeoOpa3oBaHMUs;

®  300paKaTh CXEMATHYCCKU
YTOJI, BETMYHUHA KOTOPOTO
BBIp@XEHA B Tpajycax;

® OLIEHUBATh 3HAKW CHHYCA,
KOCHHYCa, TAHI'€HCAa,
KOTaHT€HCA KOHKPETHBIX YTIIOB.

B nosceonesnoti srcuznu u npu
uzyueHuu Opyeux y4eoHvix
npeomemos:

®  BBITOJHATH BEIYMCIICHUS ITPU
pelleHnn 33/1a4 MPaKTUIECKOTO
XapaxTepa;

®  BBITNOJHATH MPAKTHICCKHE
pacyeThl ¢ UCTIOIL30BAHUEM MTPU

pacuemax;
nPOBOOUNb NO U3EECHBIM
Gopmynam u npasunam
npeobpazosanust 6YKEeHHbIX
BbIPANCEHUT, BKIIOYAIOUJUX
cmeneHu, KOpHU, 102apugmul u

mpu2oHoMempuyecKue QyHKYuu,

HAX0O0UMb 3HAYEHUS. YUCTIOBbIX U
OYKBEHHBIX GbIPAIICEHULL,
ocywecmeisis HeoOxXoouMble
NOOCMAaHOBKU U
npeobpazoeanus;

us0bpadicams cxemamu4ecku
V20I1, 8eNUHUHA KOMOPO2O
BbIPAdICEHA 6 2PAOYCAX UMY
paouanax,

UCNONIL306AMb NPU PEULeHUU
3a0ay madbauyHble 3HaA4eHus
MPUSOHOMEMPULECKUX PYHKYULL
Venos;

BINOHAMb NEPEeBO0 GEIUUUHBL
yena uz paouaHHou mepul 8
2paodycHyio u 00pamHo.

B nosceonesnoti scusnu u npu

usyueHuu Opyeux y4eoHvix
npeomemos.

BbINOJIHAMb OCUCMBUSL C
YUCTOBBIMU OAHHIMU NPU
pewenuy 3a0ai nPaKmuiecKo2o
xapaxmepa u 3a0ay u3
Pasiuunblx obracmetl 3HAHUL,
UCNOABL3YSL NPU HEOOXOOUMOCTU
CNpasouHvle Mamepuasl u
BLIUUCIUMENbHBLE YCMPOLCMEA,
OYEHUBAMD, CPABHUBAMD U
UCTIOTB306ANY NPU PeUleHUU

®  YIOpPSA0YMBATH YKCIIA,
3aMMrCaHHBIC B BUJIC
OOBIKHOBEHHOU U AECATUIHOMN
Jpo0Ow, YKciia, 3aMUCaHHbIC C
UCTIOJh30BaHHEM
apu(METHIECKOTO
KBaJI[paTHOTO KOPH#, KOpHEH
CTEIeHH 0ombIe 2;

e nHaxoauts HOJ u HOK
Pa3HBIMH CITIOCOOaMU U
WCTIOJIB30BaTh UX MPU
peIIeHnH 3a/1a4;

®  BBIMOJHATH BRIYUCICHUS H
peoOpa3oBaHMsl BRIPAKCHHIA,
CoZIeprKaIIux
JIeHCTBUTEIHHBIE YNCIA, B
TOM YHUCJIC KOPHU
HATYpaJIbHBIX CTCIICHEH;

®  BBINOJHATH CTAHIAPTHBIC
TOICCTBEHHbIE
npeoOpazoBaHMs
TPUTOHOMETPUIECKHUX,
JTorapuhMHUUIECKUX,
CTETICHHBIX,
UpparMoOHaIbHBIX
BBIPaXXKEHHH.

B nosceounesnoii sicusnu u npu
usyueHuu Opyeux npeomemos.:

®  BBITNIOJIHATH U OOBSCHSATH
CpaBHEHHE Pe3yJIbTATOB
BBIYUCIICHHUH TP PEIICHUN
MPaKTHYECKUX 337124, B TOM
YHcIe MPUOTMKEHHBIX
BBIYUCIICHHHN, HCTIOJB3YS
pasHbIe COCO0bI CPABHEHHUI;

®  3aMUCHIBATh, CPABHHUBATH,

@YHKYUU: YUCIO U CyMMa
Odeaumenet, QYHKYUIO
Diinepa,

NPUMEHAMb NPU peutleHuu
3a0ay yenuvle Opoou;
NpUMEHSIMb NPU peueHuu
3a0a4 MHO20UEHbL C
OeticmeUmenbHbIMU U YeTbIMU
Koagpuyuenmamus;
61a0emsb NOHAMUAMU
npUBOOUMbBLIL U
HenpueoOUMbLil MHO2OUIEH U
NPUMEHIMb UX NPU PeuleHUU
3a0au;

NPUMEHIMb NPU pPeuteHuu
3a0ay OcHOBHYIO meopemy
aneeobpuol;

NPUMEHAMb NPU peutleHuu
3a0ay npocmetiuiue QYHKYUu
KOMNJIEeKCHOU nepemMeHHOU
Kax eeomempuiecKkue
npeobpazosanus

9




HEOOXOIUMOCTH CTIPABOYHBIX
MaTepHaOB U BEIYHCIUTEITBHBIX
YCTpOMCTB;

COOTHOCHUTH peabHbIC
BEJIMYUHBI, XapaKTEPUCTUKU
00BEKTOB OKPYKAFOIIIETO MUpa
C UX KOHKPETHBIMH YHCIIOBBIMH
3HAYCHHSIMU,

HCII0JIb30BaTh METOIBI
OKPYTJICHUS, TPUOIMKCHUS U
TIPUKUAIKH TIPU PEIICHUN
MIPaKTHYECKUX 3a7a9
MOBCEIHEBHOM KU3HU

NPAKMUYecKux 3a0ay Yucioevie
3HAYEHUS PealbHbIX BeIUYUH,
KOHKpEemHble YUCT08ble
Xapaxmepucmuxy 00beKmog
OKpYHCarowe20 Mupa

OKPYTJISATh YNCIIOBEIC JaHHBIC
peabHBIX BEUYHH C
UCTIOJIb30BAaHUEM Pa3HbBIX
CUCTEM U3MEPECHUS,;
COCTaBJISITh M OIICHUBATh
Pa3HBIMH CITIOCOOAMHU
YHCIIOBBIEC BBIPAKEHHUS TIPU
PeIICHNN PAKTUIECKIX
3a/1a4 ¥ 33724 U3 JPYyTux
y4eOHBIX MTPEAMETOB

Ypasuenu
au
HepaeseHc
mea

Pemats nuHeliHbIE ypaBHEHUS U
HEpaBEHCTBA, KBaIpaTHBIE
YpaBHEHUS;

pemarts JorapuMuIecKue
ypaBHeHus Buna log , (bx +c¢) =
d v mpocTeiiie HepaBeHCTBa
Buaa log , x <d,

pemaTe moka3aTeabHbIe
ypaBHeHus, Buga a” ‘= d (rue
d MOKHO TIPE/ICTABUTH B BHJC
CTEIICHU C OCHOBAaHUEM ) U
MPOCTEUIIINE HEPABEHCTBA BUIA
a'<d (rmedMOXHO
MPEICTaBUTH B BU/IE CTETICHU C
OCHOBAHHEM q);.

MPUBOIUTH HECKOIBKO
MPUMEPOB KOPHEH MPOCTEUIIero
TPUTOHOMETPUIECKOTO
YpaBHEHUS BUIA: Sin X = @, COS
X=a, tgx=a, ctgx=a, raca—
TaOJIMYHOE 3HAUYCHHE
COOTBETCTBYIOIIEH
TPUTOHOMETPUIECKOH (DYHKITUH.

Pewamv payuonanvhuie,
nokasamenvhvle U
Joeapupmuneckue ypagHeHus u
Hepasencmea, npocmetiuiue
UppAYUOHATILHBIE U
mpucoHoMempuiecKue
VPABHEHUsl, HePABeHCBA U UX
cucmemvl;

UCTIOTB306ANb MEMOObl PeUuteHUs!
ypasHeHull. npusedeHue K uoy
«NpoU3BEOCHUE PABHO HYTIO» ULU
«HacmHoe pagHo Hymoy», 3aMeHa
nepemMenHbIX,

UCTIOTB306ATND MEMOO
uUHmMepBanos sl peulenus
Hepasencms,;

UCTIONBL306AMb 2papuyecKull
Memo0 01 RPUOTUNCEHHO20
Ppelenus ypagrHenutl u
Hepasencmes;

usobpasicams Ha
MPULOHOMEMPUUECKOLL
OKPYIHCHOCTNU MHONCECTNBO
peuieHutl npocmenuiux

CB00OOIHO OTIEpUPOBATH
MOHATUSAMU: yPaBHCHHE,
HEPaBEHCTBO, PABHOCUIIbHBIC
YpaBHCHUS 1 HEPABEHCTBA,
ypaBHEHUE, SBIISIOIEECS
CJIEJICTBUEM JIPYTOTO
YpaBHEHUSI, YPaBHECHUS,
PaBHOCHIBHBIC Ha
MHOECTBE, PABHOCUJIbHBIC
npeoOpa30BaHUs ypaBHCHHIA;,
pemarthb pa3Hble BUIBI
ypaBHCHUI 1 HEPABEHCTB U
WX CUCTEM, B TOM YHCIIE
HEKOTOpbIE YpaBHCHUS 3-i U
4-ii cTenieHel, TpoOHO-
palMoHaNbHEIC H
UppaIOHABHBIC;

OBJIIQ/ICTh OCHOBHBIMHU
TUTAMU TTIOKa3aTeNbHBIX,
norapu()MUYECKUX,
UppaMOHATBHBIX,
CTETICHHBIX YPaBHEHUU U
HEPABEHCTB U CTaHAAPTHBIMU
METOJIJaMH HX PEIICHUN 1

Jlocmuoicenue pezyrsmamos
paszoena II;

€c80000HO onpedensms Mmun u
8bLOUPAMb Memoo peueHus.
NOKA3AMENbHBIX U
J02apUGMULECKUX YPAGHEHUL
U HepaseHcms,
UPPAYUOHATILHBIX YPABHEHUL
U HepaseHcms,
MPULOHOMEMPUYECKUX
VpasHeHUll U HePABEHCME, UX
cucmem;

€800600HO peutamsb cucmemul
JIUHEUIHbIX YDAGHEHU,
pewiams 0CHOBHbIE MUNbI
VpasHeHUll U HePAGEHCME C
napamempamu;

NPUMEHANb NPU peuteHuu
3a0au Hepasencmea Kowu —
bynaxosckoeo, bepuynnu,
uMemb npedCmasieHue o
HEePAaseHCmMBax Melicoy
CpeOHUMU CTeneHHbIMU
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B nosceonesnoii srcuznu u npu

usyuenuu Opyaux npeomemoas:

®  COCTaBJIATh U peliaTh
YPaBHEHHUS U CUCTEMBI
YpaBHEHUH PH peLLICHAN
HECJIOKHBIX MPAKTUYECKUX
3aj1a4

MPULOHOMEMPUYECKUX
VPABHEHUT U HEPABEHCME,
8bINOJIHAMb 0OMOOP KOPHell
VPasHeHUll Ul peuteHul
Hepasencme 8 COOMEEMCmaU ¢
OONOMHUMETLHBIMU YCIOGUAMU U
02PAHUYEHUAMU.

B nosceounesnoii sicusnu u npu

uzyueHuu Opyeux y4eomsix
npeomemos.

COCMasnsimy U peuams
VpasHeHusl, CUCmeMbl YPaGHeHUll
U HepaseHcmea npu peuleHuu
3a0a4 Opyeux y4eoHvix
npeomemos,

UCTIONB3068AMb YPAGHEHUS U
Hepasencmea 0Jis HOCMPOeHUs U
uccnedo8anus nPOCmMenuuux
MamemMamuieckux mooeneu
PEanbHbIX CUMYayuil unu
NPUKIAOHBIX 34044,

yMemb UHMEPNPEMUpOB8aAms
NOYYEeHHbII NPU Peuienul
VpasHeH s, HepageHCea Uiy
cucmembl pe3yibmam,
OYeHUBamb e20 nPasoonooodue 6
KOHmMeKcme 3a0aHHOU PeaibHOU
cumyayuy uny npuKIaoHol
3a0ayu

MPUMEHSTh UX TIPU PEIICHUN
3aaq;

MIPUMEHSTH TeopeMy besy k
PELICHHIO YpaBHEHHUH;
MIPUMEHSATH Teopemy Bueta
JUTSL PEIICHUS] HEKOTOPBIX
YpaBHEHUI CTETICHH BBIIIIC
BTOPOIf;

MIOHUMATh CMBICII TEOPEM O
PaBHOCHIIBHBIX U
HEPaBHOCHIILHBIX
peoOpa3oBaHUAX YpaBHEHUI
U YMETh UX JIOKa3bIBATh;
BIIQJICTh METOJAMH PEILICHUS
ypaBHEHUH, HEPABEHCTB U UX
CHUCTEM, YMETh BBIOUPATH
METOJI PEIICHUS 1
000CHOBEIBaTh CBOH BBIOOD;
UCTIOJIb30BaTh METO/T
WHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB, B TOM YHCIIC
JIPOOHO-PAITMOHATBHBIX U
BKJIFOYAIOIIUX B ce0sl
UppanyoHaIbHbIC
BBIPKEHHS;

pemarte anredpandeckie
ypaBHEHUS U HEPABEHCTBA U
WX CHCTEMBI C ITapaMeTpaMu
anreOpanvyeckuM u
rpauuecKuM METOaMu;
BJIQJICTh Pa3HBIMU METOJIAMHU
JIOKa3aTeJIbCTBA HEPABEHCTB;
pemarb ypaBHEHUS B IEITbIX
YHCcIax;

n300pakaTh MHOXKECTBA Ha
TUTOCKOCTH, 33]]aBacMbIe
YpaBHCHUSMH,
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HEPaBEHCTBAMU U UX
CUCTEMaMH;

cBOOOHO HCITONIE30BATh
TOXIECTBCHHBIC
peoOpa3oBaHus MPU
pelIeHnY YpaBHCHHUN U
CHUCTEM ypaBHEHUU

B nosceounesnoil sicusnu u npu

uszyenuu opyeux npeomemoas:
COCTaBJISITh U PElIaTh
ypaBHCHUS, HEPABEHCTBA, HX
CUCTEMBI TIPU PEIICHUH 337124
JIPYTUX y4eOHBIX MPEMETOB;
BBIMOJTHATH OIICHKY
NPaBJIONOJO0HS PE3YJILTATOB,
MOJTyYaeMbIX MPH PEIICHUU
Pa3TUYHBIX YPaBHCHHIA,
HEPaBEHCTB U UX CUCTEM IPH
pelieHny 3a1a4 APyrux
y4eOHBIX MPEIMETOB;
COCTaBJISITh U PElIaTh
YpaBHEHUS 1 HEPABEHCTBA C
napamMeTpamu TpH PEeIeHUN
3a/1a4 IPyrux y4eOHbIX
MPEeIMETOB;

COCTaBJISITh YpPaBHECHHE,
HEPaBEHCTBO MJIH UX
CUCTEMY, OITUCHIBAIOIINE
PEaNBHYIO CUTYAIIMIO UITH
NPUKIIATHYIO 33/1a4y,
UHTEPIPETUPOBATH
MOJTyYCHHBIE PE3YJIbTATHI;
WCTIOJIB30BaTh MPOTrPAMMHbBIE
CpeJIcTBa NP PEIICHUN
OTJENBHBIX KITaCCOB
ypaBHEHUI1 1 HEPABEHCTB
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Dynxyuu

OnepupoBath Ha 0a30BOM
YPOBHE MOHSTHSIMHU:
3aBUCUMOCTD BEJIMYHH,
(GyHKIUS, apryMEHT U 3HAYCHHE
GbyHnkumu, o6acTh
OTIpeIeJICHUS U MHOKECTBO
3HaYCHUH QYHKIUH, rpaduK
3aBUCUMOCTH, IpaduK
(GyHKIMH, HYTH QYHKIWY,
MPOMEKYTKH
3HAKOIIOCTOSTHCTBA,
BO3pacTaHUE Ha YUCIOBOM
MIPOMEXKYTKE, YOBIBAHHE Ha
YHCIIOBOM MIPOMEXKYTKE,
HauOOJIbIIICe ¥ HAUMCHBIIIEE
3HAYCHUC QYHKIIUU HA
YHCIIOBOM MIPOMEXKYTKE,
nepuoryueckas GyHKIus,
Nepuo;

OTIepUPOBaThH Ha 0a30BOM
YpOBHE TOHATHAMU: MpsiMast U
obpaTHas IPOMOPIIHOHATHHOCTh
JUHEHHas, KBaJpaTuJIHasl,
norapupmudeckas u
nokazarenbHasi pyHKIHH,
TPUTOHOMETPUYUCCKUE QYHKIINH;
pacno3HaBath rpaduku
SIIEMEHTAPHBIX (DYHKITHIA:
IPSIMO# 1 00paTHOM
MPOTIOPIIMOHATBHOCTH,
JUHEUHOM, KBapaTUYHOM,
Jlorapu(GMHUYECKON 1
MMOKa3aTeIbHOM (DyHKIIUH,
TPUTOHOMETPHUUCCKUX
(hyHKITHIA;

COOTHOCHUTH rpauku
AIIEMEHTAPHBIX (PYHKITHA:

Onepupogamv NOHAMUAMU:
3a6UCUMOCIb BETUYUH, DYHKYUA,
apeymenm u 3Hawenue QyHKyuu,
obracme onpeoenenus u
MHOIICECBO 3HAYEHUN QYHKYUU,
epagux 3asucumocmu, epagux
@yuryuu, Hyau Qynxyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
603pacmanue Ha YUCI080M
npomedicymie, yoviganue Ha
YUCIOBOM NPOMeEdICYmKe,
Hauboabuiee U HauMeHblulee
3HAYeHUue PYHKYUU HA YUCTO80M
npomexcymke, nepuooutecKdst
@yHKYUs, nepuoo, uemnas u
HeyemHas QyHKyuu,
ONepUpPOBaAmMb NOHAMUIMIL
npamas u 0opamuast
NPONOPYUOHATILHOCHID,
JUHENHAs, K8AOPAMUYHAA,
Jnoeapupmuveckas u
nokasamenvHas QyHKYuu,
mpuzoHomempuyecKue QyHKYuu,
onpeodensimo 3HayeHue QyHKyuu
1O 3HAYEHUIO apeyMeHma npu
PA3TUYHBIX CROCOOAX 3A0AHUS
@yHxyuu,

cmpoums 2pagury U3y4eHHvIX
ynxyuii;

ONUCHIBAMDb NO 2PAPUKY U 8
NPOCMEUUIUX CIYYAsIX NO
gopmyne nosedenue u ce0licmea
Qynryutl, Haxooums no epagpuxy
Gdynryuu naubonviuue u
HauMeHbulUue 3Ha4eHus;
cmpoumb 3CKU3 2paghuxa

Brnanets moHATHSAMHE:
3aBUCUMOCTD BEJIMYHH,
(OYHKIHS, apTyMEHT U
3HaYeHUe PyHKIINHU, 00JIaCTh
OTIpeJIeIEHHsI U MHOYKECTBO
3Ha4YeHuil QpyHKIMHU, rpaduK
3aBUCUMOCTH, Tpaduk
(hyHKIUY, HYJTU QYHKIIUH,
MPOMEKYTKH
3HAKOTOCTOSHCTBA,
BO3pacTaHUE Ha YHUCIIOBOM
NPOMEXKYTKe, yObIBaHUE HA
YHCIIOBOM MIPOMEKYTKE,
HanOoJbIllee U HANMEHBIIICE
3Ha4YeHue (PyHKIMU Ha
YHCIIOBOM MIPOMEXKYTKE,
nepuojueckas QyHKIus,
MIepUOJ], YeTHAS M HEUSTHAS
(YHKIUH; YMETh IPUMCHSTh
9TH TIOHATHS IPU PEIICHUH
3aaq;

BJIaJCTh MOHSATHEM CTEIICHHAS
(yHKUUS; CTPOUTH ee rpaduK
Y YMETb IPUMCHSThH CBOICTBA
CTCTIICHHON (PYHKIUHU IPU
peleHny 3a1ad;

BJIaJICTh MOHATHIMHU
nokaszarenbHas QyHKIMs,
9KCTIOHEHTA; CTPOUTH UX
rpaduKu ¥ yMETh IPUMEHSTh
CBOICTBa MOKA3aTeIbHOM
(OYHKIUH [P PEIICHUN
3aaq;

BJIaJIC€Th MOHATHEM
norapugmudeckas GyHKIUS;
CTpOUTH ee TpaduK U yMETh
MPUMEHSTH CBOMCTBA

Jlocmuoicenue pezyrsmamos
paszoena II;

671a0ems nOHsIMmueM
ACUMNIMOMbBL U YMEMb €20
NPUMEHIMb NPU PeuteHuu
3a0au;

NPUMEHIMb MemoObl
pewenus npocmeuuux
ougpgepenyuanvhvix
VpasHeHutl nepeo2o u
6MOP020 NOPAOKO8
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NpsSAMOii U 0OpaTHOH
HPONOPINOHAIBHOCTH,
JINHEITHOW, KBaIpaTUYHOM,
JorapupMUIEcKoil u
MoKa3aTenbHON (PYHKLUH,
TPUTOHOMETPHUYECKUX (HYHKIHI
¢ popMynamu, KOTOPBIMU OHH
3a/1aHbl;

®  HaxOIHWTh IO rpaduKy
MPHOIMKEHHO 3HAYCHHS
(YHKIMH B 33JaHHBIX TOYKAX;

®  OmpeaessTh 1o rpaduky
cBolicTBa QyHKUNU (HYJIH,
MPOMEXKYTKH
3HaKOMOCTOSIHCTBA,
MPOMEKYTKA MOHOTOHHOCTH,
HanOoJbIINe U HAUMEHBLINE
3HAYCHUSA U T.I1.);

®  CTPOHTH 3CKH3 Ipaduka
(YHKUNH, yIOBIETBOPSIOLICH
MPUBEACHHOMY Ha0Opy yCIOBUI
(IpOMEKyTKH BO3pacTaHus /
yObIBaHMS, 3HaUCHHE (PYHKIUH
B 33JJaHHON TOYKE, TOUKH
SKCTPEMYMOB U T.1.).

B nosceonesnoii srcuznu u npu
uzyueHuu Opyeux npeomemos.

e  OmpeneNATh Mo rpadukam
CBOMCTBA PEaNbHBIX TPOIECCOB
U 3aBUCHUMOCTEl (HanOoJIbIIne
W HAUMEHBIINE 3HAUCHHS,
MPOMEKYTKH BO3pACTAHUS U
yOBIBaHUS, TPOMEKYTKH
3HAKOTOCTOSHCTBA | T.I1.);

®  UHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM

@yHryuu, yoosiemeopsioueli
NpUBeOeHHOMY HAOOPY YCA08UllL
(npomesicymku
603pacmarus/yovieanus,
3HaueHue QyHKYUuU 8 3A0AHHOU
mouKe, MmouKu IKCHMPeMyMoa,
ACUMNMOMbI, HYAU QYHKYUU U
m.o.);

®  pewams ypaHeHus,
npocmetiuiue CUcmembl
VPAaBHeHUll, UCNOAL3YS CBOUICMBA
@dyHryuil u ux epaguxos.

B nosceonesnoti scusnu u npu
usyueHuu Opyeux yueoHvix
npeomemos.

®  onpedensimv no epaguxam u
UCTIOTB306AMY OISl PEULeHUS.
NPUKAAOHBIX 3a0ay C8OUCMEA
PEanbHblX NPOYeccos u
3asucumocmetl (Hauboavue u
HauMeHbUIUe 3HAYeHUs,
NPOMENCYMKU B03DACMAHUS U
yovisanus QyrHKyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
acumnmomsl, Repuoo u m.n.);

®  UHMeEPNPemupo8ams CE0UCMEaA 8
KOHMeKCme KOHKPEMHOLL
NPAKMUYEeCcKOl CUmyayuu,

e onpedenamv no epagpuxam
npocmenuiue XapaKxmepucmuxu
nepuooUYecKUx NPoYeccos 6
buon02UL, IKOHOMUKE, MY3bIKE,
paouocsazu u op. (amniumyod,
nepuoo u m.n.)

norapudmudeckoit GyHKIUU
NIPY pEeIICHUH 3a71a4;

®  BIQJICTh MOHATUSIMH
TPUTOHOMETPUYECKHUE
(YHKIHU; CTPOUTH UX
rpauKu ¥ yMETh TPUMEHSTh
CBONCTBa
TPUTOHOMETPHUUECKUX
(YHKIUH NPY pelICHUN
3aaq;

®  BIIQJICTh MOHATHEM O0OpaTHas
(GyHKIUS; TIPUMEHSTH 3TO
MIOHATHE TIPU PEIICHUM 33]1aY;

® [PUMEHSTH MPU PEIICHUN
3a/1a4 CBOMCTBA (DyHKIIUI:
YETHOCTb, IEPUOTUIHOCTD,
OTPaHUYCHHOCTb;

®  MPUMEHSTH MPU PEIICHUH
3aa4 Mpeodpa3oBaHus
rpadukoB QYHKIIHI;

®  BIAJCTh MOHATHUAMH
YHCIIOBas
MOCJIECI0BATEILHOCTD,
apudmMeTHyecKas u
reoMeTpHruecKas IpOTrpeccHs;

® MPUMEHSTH MPU PEIICHUH
3a/1a4 CBOMCTBA U MPU3HAKU
apumMeTHIeCKOr U
reoMEeTPUUYECKON Mporpeccuii.

B nosceounesnoii sicusnu u npu
usyueHuu Opyeux yueoHvix
npeomemos.

e  OMpeaessaTh 1o rpadukam u
UCTIOJIb30BaTh JIJIsl PEIICHUS
NPUKIATHBIX 337124 CBOMCTBA
peabHBIX MPOIIECCOB
3aBUCUMOCTEH (HanOOIIbIITHE
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HpaKTH‘IeCKOﬁ CUTyallun

Y HAMMCHBIIINE 3HAYCHHUS,
MIPOMEXKYTKH BO3PACTaHUS U
yOBIBaHMSI (DYHKITHH,
MIPOMEKYTKH
3HAKOIIOCTOSHCTBA,
ACUMINTOTHI, TOYKH Tepernoa,
MEPUOJ U T.IL.);
WHTEPIPETUPOBATH CBOWCTBA
B KOHTEKCTE KOHKPETHOM
MPaKTUYECKOW CUTYaLIUH;.
OMPEACIIATH 10 TpapuKam
MPOCTENIITNE XapaKTePUCTUKHU
MIEPUOMYECKUX MTPOIECCOB B
OMOJIOrMH, YKOHOMHUKE,
MY3BIKE, PaIHOCBSI3H U AP.
(ammuUTY 12, IEPUO U T.1I1.)

nemenm
bl
mamemam
uuecKozo
ananusa

OmnepupoBath Ha 6a30BOM
YpOBHE TIOHATHUSAMHU:
MpON3BOHAS (QYHKIIMHU B TOUKE,
KacaTelbHas K rpaduKy
(yHKITUH, TPOU3BOAHAS
dhyHKIHT;

OTIpeNIeIATh 3HAUCHHE
MPOU3BOTHON (PYHKIMH B TOUKE
10 N300paKEHUIO KacaTeIbHON
K rpad Ky, IPOBEJICHHON B 3TOH
TOUKE;

pelaTh HECTIOXKHBIE 3aJau Ha
MPUMEHEHHUE CBA3U MEKIY
MPOMEKYTKaMH MOHOTOHHOCTH
W TOYKaMH SKCTpeMyMa
(hyHKIHA, C OTHON CTOPOHEI, U
MTPOMEKYTKAMHU
3HAKOIOCTOSHCTBA U HYJISIMH
TIPOU3BOAHON ATOW (PyHKITHH — C
JIPYTOM.

Onepupogamv NOHAMUAMU:
NpOU3BOOHAsL PYHKYUU 8 TNOUKE,
KacamenbHast K 2paghuxy
Qynryuu, npouzsooHas
@yHxyuu,

BLIUUCTIAMD NPOUZBOOHYIO
O0O0HOYNIeHA, MHO2OYIEeHd,
K6a0pAmHo20 KOpPH3,
NPOUBBOOHYIO CYMMbL (DYHKYULL,
BbIUUCTAMD NPOU3EOOHBIE
9NEMEHMAPHBIX QYHKYUL U UX
KOMOUHAYULL, UCNONb3Y3L
CNpasouHvle Mamepuabl,
uccne008amy 8 NPOCMeUuUx
cayuanx QyHKyuu Ha
MOHOMOHHOCb, HAXOOUMb
Hauboablile U HaUMeHbULUe
3HAYEeHUs QYHKYUL, CIPOUmb
epaguru MHOLOUIEHO8 U
NPOCMEUUUX PAYUOHATILHBIX
DyHKYU ¢ UCNOB308AHUEM

Brnanetsh moHsTHeM
0ECKOHEYHO YOBIBAIOIIAs
reoMeTpruecKas porpeccHs
U YMETh PUMEHSTH €T0 TIPU
pelleHnH 3a1a4;

NPUMEHSTH JIJTSl PEIICHUS
3aJ1a4 TEOPUIO TPEJICIIOB;
BJIaJICTh MOHSATHSIMH
OeCKOHEYHO OOIBIINE H
0EeCKOHEUHO MaJIble YHCIOBbIC
MOCJIEI0BATEILHOCTH U YMETh
CpaBHUBATH OECKOHETHO
OombIre U OECKOHEUHO
MaJible TIOCIICA0BATECIBHOCTH;
BJIaJICTh MOHSATHSIMH:
MPOU3BOIHAS (PYHKITHH B
TOYKE, TPOU3BOTHAS
hyHKIHY,

BBIYUCIISITH TIPOU3BOTHBIC
JJIEMEHTAPHBIX QYHKIMHA U UX
KOMOMHAIINIH;

Jlocmuoicenue pezyrsmamos
paszoena II;

8000010 611a0emb
CMAaHOAPMHBIM ANNAPaAmMom
MamemMamu4ecko2o aHauu3a
011 8bIUUCTICHUSL
npouU380OHbIX YYHKYUU OOHOU
nepemeHHou,

C80000HO NPUMEHAMb
annapam mMamemamuyecKo2o
aHanu3a 0as UCCIe008anUs
@yukyutl u nocmpoenus
epaguxos, 6 mom uucie
uccnedosanus Ha
6bINYKIOCIND,

ONnepupoB8amb NOHSMUEM
nepeoobpasznol yHKyuu Os
peutenus 3a0a4;

081a0emb OCHOBHbIMU
ceedenusmMu 00 unmezpaie
Hviomona—Jletibnuua u e2o
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B nosceonesnoii srcuznu u npu
usyuenuu Opyaux npeomemoas:

®  T0JB3YySICh rpadUKaMH,
CpaBHHBATh CKOPOCTH
BO3pacTaHus (pocra,
MOBBIIIICHHS, YBEITUICHUS 1
T.I1.) WJIKX CKOPOCTH yOBIBaHUS
(mameHus, CHUKCHHUSA,
YMCHBIIICHUS U T.I1.) BEJIHYUH B
pealbHBIX TPOIIECcCax;

®  COOTHOCHTH TpapMKu peasbHBIX
MPOIIECCOB U 3aBUCHMOCTEH C
WX OITUCAHUSIMH,
BKITFOYAOIIIAMHU
XapaKTepUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBIN POCT,
TTaBHOE TIOHW)KCHUE U T.I1.);

®  WCITOJIB30BaTh TpaduKu
pealbHBIX TPOIIECCOB JIJIsI
PEIICHUS HECIOKHBIX
MPUKIAJHBIX 33]1a4, B TOM
YHCIIe ONpeelisis o rpaduKy
CKOPOCTbH XOJIa Tporiecca

annapama mamemamudeckoco
anatusa.

B nosceounesnoil sicusnu u npu
usyueHuu Opyeux y4eoHvix
npeomemos.

®  peuwiamv NPUKIAOHBIE 3A0aYU U3
buonoeuu, usuKy, Xumu,
IKOHOMUKU U OPYeUX NPeOMEMO8,
CBA3AHHbIE C UCCAEO08AHUEM
Xapaxmepucmux peaibHvlx
npoyeccos, HaxoxHcoeHuem
HAUOOILUUX U HAUMEHBULUX
3HAYEHUll, CKOPOCMU U
VCKOpEeHUs u m.n.;

*  uHmepnpemuposamy
NOTYYEeHHbIe Pe3Vabmanmbl

UCCIIeIOBaTh (DYHKITMH HA
MOHOTOHHOCTb U
IKCTPEMYMBI;

CTPOUTH TpauKu U
MPUMEHSATH K PEIICHUIO
3a/1a4, B TOM YHCIIE C
napaMeTpoM;

BJIaJICTh TIOHSATHEM
KacaTtelbHas K rpaduky
(hyHKIIUYM U yMETh IPUMCHSATh
€ro IpY PeIICHUH 3a7ad;
BJIAJICTh MOHSATHSIMHA
nepBooOpasHas PyHKIIUS,
ONpeeICHHBIN UHTETPAT;
MPUMEHSTH TEOPEMY
Herorona—JleiiOHuna u ee
CJICJICTBUS TSI PEIICHUS
3ajad.

B nosceounesnoii sicusnu u npu

uzyueHuu Opyeux y4eomsix
npeomemos.

pelaTh MpUKIaIHbIC 3a1a91
u3 Ouonorun, GU3NKH,
XUMUU, SKOHOMHKH U JIPYTUX
NPEIMETOB, CBSI3aHHBIE C
HCCIICIOBAHUEM
XapaKTePUCTHUK TPOIIECCOB;
HHTEPIPETUPOBATD
TOJY4YEHHbBIE PE3yTbTATHI

NPOCMEeUuUx NPUMEHEeHUSX,
onepupoeamu 8
CIMAHOAPMHBIX CUMY AYUSIX
NPOU3BOOHBIMU BHICULUX
nopsaoKos;

yMems NPUMeHsIMb npu
peuieHuu 3a0ay ceolicmea
HenpepuleHbIX (OyHKYULL
yMems NpUMeHsImb npu
peuieHuu 3a0a4 meopembi
Beiiepuwmpacca;

YMemb 8bINOIHSMb
NPUOIUIICEHHBLE BBIYUCTICHUS
(Memoovl peuterus
VpasHeHUll, 8bIYUCTICHUS
onpeoeneHH020 UHMezpana);
yMemb NpUMeHsIMb
npunodicerue npou3so0HOU U
onpeoeneHHo20 UHmezpana K
Ppeutenuio 3a0ay
ecmecmeo3HaHus,;

671a0emb NOHAMUAMU BIMOPASL
NPOU3BOOHAS, BLINYKIOCHIb
epagura Qynxyuu u ymems
uccnedosams yHKYUio Ha
6INYKIOCTID

Cmamuc
muka u
meopusn
6epoaAmno
cmeil,
J102UKaA U
Komobuna

e OmnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMU
OIHUCATEILHEIMH
XapaKTePUCTUKAMHU YHCI0BOTO
Habopa: cpenHee
apudmMeTnyeckoe, MeIMaHa,
HauOoJIbIIIee ¥ HAaUMEHBIIIEE

o memw npedcmagienue o
OUCKDEMHbIX U HENPePbIGHLIX
CAYUAUHBIX BEIUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCIU CTLYYALIHbIX
BENUUUH;

®  umemb npedcmasienue o

OmnepupoBaTh OCHOBHBIMH
OIMCATEILHBIMU
XapaKTePUCTUKAMHU
YHUCJIOBOr0 HA0OPa, OHATHEM
reHepabHas COBOKYITHOCTh U
BBIOOPKOH U3 Hee;
OTIEPHUPOBATH MMOHATUSIMH:

Jlocmuoicenue pezyrsmamos
paszoena II;

uMemsb npedcmasieHue o
YEHMPAIbHOU NPEOebHOU
meopeme;

uMemb npedCmasieHue o
8b100POUHOM KOIDPuyueHme
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mopuka

3HAYCHUS,;
OTIepUPOBaThH Ha 0a30BOM
YPOBHE MOHATHIMH: 4acTOTa U
BEPOSITHOCTH COOBITHS,
CITy4aiHbIi BBIOOD, OTIBITHI C
PaBHOBO3MOXKHBIMHU
3JIEMEHTaPHBIMH COOBITHAMU;
BBIYUCIISITH BEPOSTHOCTH
COOBITHIA Ha OCHOBE IOJICUETA
YHCcIa UCXOJOB.

B nosceonesnoti srcuznu u npu

uzyueHuu Opyeux npeomemos.
OLICHWBAThH W CPABHUBATH B
MPOCTBIX CIYYasiX BEPOSTHOCTH
COOBITHI B peaTbHOU KU3HH;
YUTaTh, COMTOCTABIIATH,
CpaBHHUBATh, HHTCPIIPETHUPOBATH
B MPOCTBIX CITydasX peagbHbIC
JIaHHBIE, TIPEJICTABIICHHBIC B
BHUJIC TaOJIHII, TUATPAMM,
rpauKoB

MAMeMamuieckoM OHCUOAHUY U
oucnepcuu Cy4aunbixX 6eaUYUH,

®  uMemb npedcmasienue o
HOPMATbHOM PACHpedenenuu u
npumMepax HopMaibLHo
PACnpeoeneHHblX CIyHauHbIX
BEUYUH,

®  NOHUMAMb CYMb 3AKOHA
OOLUIUX YUCET U BLIODOPOUHO2O
Memooa usmepeHus.
seposmuocmeltl;

®  umems npedcmagienue 0o
VCOBHOU 8EPOSMHOCIIU U O
NOTHOU BEPOSMHOCTU,
NPUMEHSND UX @ PeuleHul 3a0ay,

®  uMemb npedcmasieHue 0
BAJICHBIX YACMHBIX GUOAX
pacnpeoenenutl U nPUMeHAMs Ux
6 pewenuy 3a0a4;

®  uMemb npedcmasieHue o
KOppensiyuu Ciy4aiiHbiX 6eIUYUH,
0 IUHEUHOU pezcpeccul.

B nosceonesnoti scusnu u npu
uszyenuu opyeux npeomemoas:

®  GHINUCTAMD UTU OYCHUBATND
8eposAmMHOCMU COOBIMULL 8
PeanbHOU HCUSHU,

®  gblOUPamb NOOX00sAWUE MEMOObL
npeocmasnenus u 00pabomku
OAHHBIX;

*  yMemb peulams HeCl10dCHbIe
3a0a4u Ha nPUMEeHeHue 3aKOHA
OOMLUIUX YUCEN 8 COYUOLO2UU,
Ccmpaxoganuu, 30pagooxpaHeHul,
obecneyenuu 6e3onacHocmu
HACeNeHUsl 8 YPe36bIYALIHbIX

4acTOTa U BEPOSTHOCTh
COOBITHS, CYMMa U
MIPOU3BEJECHNE BEPOATHOCTEH,
BEIYUCIISITh BEPOSATHOCTH
cOOBITHI Ha OCHOBE TOJICUETa
YHCIIa UICXOJIOB;

BJIaJICTh OCHOBHBIMU
MOHATUSAMU KOMOWHATOPHKH
U YMETh UX IPUMEHSTh PU
peIIeHnH 3a/1a4;

UMETh TIpeIcTaBlIeHne 00
OCHOBAaX TEOPUH
BEPOATHOCTEH;

WUMETH MPEICTaBICHUE O
JUCKPETHBIX ¥ HETIPEPHIBHBIX
CITy9ailiHBIX BEIMIMHAX U
pacnpeselieHus X, 0
HE3aBUCUMOCTH CITyYalHBIX
BEJIMYHH;

UMETH MPEJICTABICHUE O
MaTeMaTHYECKOM OKUIaHUU
Y IUCTIEPCHUU CITyYIalHBIX
BEJIMYHH;

WUMETH MPEICTaBICHUE O
COBMECTHBIX PacIpe/IeIeHUIX
CITyYaiHBIX BEJIUYWH;
MMOHUMATh CYTh 3aKOHA
OOJBIINX YHCEN U
BBEIOOPOYHOTO METO1a
WU3MEPECHUS BEPOSTHOCTEH;
UMETh MPEJICTABICHUE O
HOPMAJIBHOM pacHpeaeiiCHIH
Y TIpUMepax HOPMaJIbHO
pacmpeneneHHbIX CITy9aiHbIX
BEJIMYWH;

WUMETH MPEICTABICHUE O
KOPPENALNHU CITydaiHBIX

Koppenayuu u JuHeuHou
peepeccus,

uMemb npedCmasieHue o
CIAMUCMUYECKUX 2UNOMe3ax
U nposepke CMamucmuyecKkou
2unomesvl, 0 CIAmMuUcmuKe
Kpumepust u ee yposHe
SHAYUMOCTHIL

uMemsb npedcmasieHue o
CBA3U IMNUPULECKUX U
meopemuyeckux
pacnpeodeneHull;

uMemsb npedcmasieHue o
KOOUposauuu, 080UYHOU
3anucu, 080U4HOM Oepese;
671a0emb OCHOGHbIMU
NOHAMUSMU Teopul 2paghos
(epagh, sepuuna, pedpo,
cmenemsb GepuiUHbl, NYyMb 8
epage) u ymems npumeHsimy
UX npU peueHuu 3a0ad;
uMemsb npedcmasieHue o
depesvsx u ymemsp
NPUMEHIMb NPU peuteHuu
3a0ay;

61a0ems noHsmuem
CBAZHOCY U YMemb
NPUMEHSIMb KOMNOHEHbl
CBAZHOCIU NPU Peulenul
3a0au;

yMems 0CYuecmeaniamo nymu
no pebpam, 06x00vl pebep u
sepuiun epaga;

umems npeocmaenenue 0o
IUNEPOBOM U 2AMUTLIOHOBOM
nymu, umems npedcmagieHue
0 mpyoHoCmu 3a0a4u
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cumyayusix

BCIIMYMH.

B nosceonesnoti scusnu u npu
usyueHuu Opyeux npeomemos:

e  BBIUHCIIATH UM OLICHUBATH
BEPOSITHOCTH COOBITHI B
peabHOM KU3HU;

e  BHIOMPATH METOBI
MOJIXOIAIICTO TPEICTABICHUS
1 00pabOTKH JaHHBIX

HAXO0XHCOCHUS. 2AMUTBINOHOBA
nymu;

81a0emv NOHAMUAMU
KOHeuHble U cYemuble
MHOICECMBa U yMemb UxX
NPUMEHAMb NPU PeUeHUU
3a0ay;

yMemb NPUMEHIMb Menoo
Mamemamuieckol UHOYKYuu,
yMemb NpUMeHsIMb NPUHYUN
Jlupuxne npu pewenuu 3a0ay

Texcmoent
e 3a0aqu

Pemmatp HecnoXXHBIE TEKCTOBBIE
3aJla4¥ Pa3HBIX THIIOB;
aHAJIM3UPOBATH YCIIOBHE
3a/1a9u, IpU HEOOXOTMMOCTH
CTPOUTH IS €€ PEIICHUS
MaTEeMaTHYECKYH0 MOJICIIh;
MMOHUMATh ¥ MCIIOJIb30BATh IS
pereHus 3a1aun HHpopMaITuio,
MPEJICTABICHHYIO B BHJIE
TEKCTOBOM U CUMBOJIbHOM
3aIIMCH, CXEM, TaOJIHIL,
nuarpamm, rpaduKos,
PHUCYHKOB;

JefiCTBOBATH 110 AllTOPUTMY,
coJiepKaIieMycst B yCIOBUH
3a/1a4w;

WCTIOJIb30BATh JIOTHYECKHE
PacCyXICHUS NIPU PEIICHUN
3a/1auu;

paboTath ¢ U3OBITOYHBIMU
YCIIOBUSIMH, BEIOHMpas U3 BCEH
nH(pOpMaIUH, TaHHEIE,
HEOOXOIUMBIE JIJIS PEIICHUS
3a/1a4w;

OCYIIIECTBIISATHh HECIOKHBIN
repeOop BO3MOXKHBIX PEIICHHH,

Pewamyv 3a0auu pazuvix munos,
6 MoM yuce 3a0auu
NOBbIULEHHOU MPYOHOCU,
8bI0UPAMb ONMUMATLHBIUL MEMOO
Ppewenus 3a0auu, paccmampueast
PpasznuyHvie Memoovl;

cmpoums MOOenb peuleHust
3a0a4u, nPoeooUns
JokazamesbHbie pacCcyHCOeHUs.,
peutams 3a0auu, mpedyoujue
nepeboopa 6apuanmos, npoeepKu
VCI08Ul, 8bIO0PA ONMUMATBHO20
pesynbmama,

aAHAIUUPOBAMD U
UHmMepnpemupo8amy
pe3ynbmamvl 8 KOHmMeKcme
VC08Us 3a0ayl, 8b1OUPamo
pewenus, e npomusopedauue
KOHmMeKcmy;

nepesooums npu peueHuu
3a0a4u UHGopMayuro u3 0OHOU
gopmbl 6 Opyeyro, UChONL3YSL NPU
HeoOXo0UMOCmU CXembl,
mabauysl, epagpuxu,
ouazpammol,

e Pemath pa3Hbie 3aa4u
TIOBBIIIICHHOW TPYTHOCTH;

®  aHANM3UPOBATH yCIOBUE
3aa49, BEIOMpATh
ONTUMAJHHBIA METOJT
pelIeHus 3a1a4u,
paccMaTpuBasi pa3uaHbIe
METOJIBL;

®  CTPOWTH MOAEJH PELICHHUS
3a/1a4y¥, IPOBOIUTh
JIOKa3aTeNIbHBIE PACCYKICHHUS
NP pelICHUH 3a]1a4H;

e pemarb 3a7a4H, TpeOyromue
nepebopa BapHaHTOB,
MIPOBEPKH YCIIOBHH, BBIOOpA
ONITUMAIILHOTO Pe3yJIbTaTa;

®  aHATM3UPOBATH H
UHTEPIPETUPOBAThH
MOJTyYSHHBIE PEIICHUS B
KOHTEKCTE YCIIOBHS 3a/1a4H,
BEIOUPATh pPEIICHUs, He
NPOTHBOpEYAIINE KOHTEKCTY;

®  [IEPEBOJUTH MPH PEUICHUU
3a1a91 HHGHOPMAIIHIO U3
OZIHOM (hOPMBI 3aITCH B
JOpPYTYI0, UCTIONB3YSI IPU

Jlocmuoicenue pezyismamos
pazoena Il
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BBIOMpasi U3 HUX ONTUMAIIEHOE
MO KPUTEPHSIM,
c(hOopMyJIMPOBAHHBIM B
YCIIOBUH,

aHaTM3UPOBATH U
WHTEPIIPETUPOBATH TIOTYUYCHHBIS
pelleHHs B KOHTEKCTE YCIIOBUS
3aJlauu, BEIOUPAThH PEIICHUs, HE
MPOTUBOPEYAIUEC KOHTEKCTY;
pelaTh 3a7a9u Ha pacueT
CTOUMOCTH TIOKYTIOK, YCITYT,
MOE3/I0K U T.I1.;

penIaTh HeCIOKHBIC 3a]1a4H,
CBSI3aHHBIC C JIOJICBBIM
YYacTHEM BO BIIAJICHUH
dbupmoii, mpeanpuATHEM,
HEJBUKUMOCTBIO;

peniaTh 3a7a9u Ha MPOCThIC
MPOIEHTHI (CUCTEMBI CKUOK,
KOMWCCHH) ¥ HA BHIYHCIICHHE
CJIOHBIX MTPOICHTOB B
Pa3IUYHBIX CXEMaX BKIIAJIOB,
KPEJIUTOB U UIOTEK;

pelaTh NpakTHIeCKUe 3a/1auu,
TpeOYIOIIHE UCIIOTH30BAHUS
OTPUIATEILHBIX YHCEIT: HA
ofpeJieiecHUe TEMITEPaTyphl, Ha
ofpeJieieHUe MOJI0KEHUS Ha
BpPEMEHHOH ocH (10 HaIeH dphI
Y TIOCJIC), Ha IBUKCHUC
JICHEXKHBIX CPEJICTB
(npuxon/pacxon), Ha
OTIpE/ICIICHUE TITyOUHBI/BBICOTHI
U T.IL;

WCTIOJIb30BaTh MTOHSATHE
MaciTaba JUist HaX 03 ICHUsI
pacCTOSIHUI U IJIMH Ha KapTax,

B nosceounesnoii sicusnu u npu
uszyenuu opyeux npeomemoas:

®  peuwiamv npakmudeckue 3a0avu u

3a0a4u u3 opyaux npeomemos

HEOOXOIMMOCTH CXEMEI,
TaOJUIIBI, TPAaPHUKH,
JIHArpaMMEIL.

B nosceounesnoii sicusnu u npu
usyenuu opyeux npeomemoas:

e  pemaTh MPaKTHYCCKUE 3a7auu
W 3371291 U3 JIPYTUX
MIPEeIMETOB
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IJTaHaX MECTHOCTH, TUIaHaX
MOMEIIEHUH, BEIKPOMKaX, pU
paboTe Ha KOMITBIOTEPE H T.II.

B nosceonesnoii srcuznu u npu

uzyueHuu Opyeux npeomemos.
pelaTh HECIOXKHBIC
MPaKTUIECKUE 3aJ1a4H,
BO3HUKAIOIIHE B CUTYaIUAX
MOBCEIHEBHOM KU3HU

T'eomemp
us

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATHSIMH: TOUKA,
mpsiMasi, IIOCKOCTh B
MIPOCTPAHCTBE, MAPAIUICILHOCTh
Y TIEPIICHANKYISIPHOCTb
MPSAMBIX U TJIOCKOCTEH;
pacro3HaBaTh OCHOBHBIC BUJIBI
MHOTOTPaHHUKOB (TIpU3Ma,
MUpaMuJIA, TPSIMOYTOJIEHBIN
napajuieenunesn, kyo);
M300pakaTh N3ydacMbIc
(buTypHI OT PYKH H C
MIPUMEHEHUEM TTPOCTHIX
YepTEKHBIX MHCTPYMEHTOB;
nenaTh (BBIHOCHBIC) TUIOCKHE
YepTEXKH U3 PUCYHKOB IMPOCTHIX
00BbEMHBIX (QUTYP: BUJ CBEPXY,
cOOKy, CHU3Y,

M3BJICKATh HH(OPMAIIHIO O
MPOCTPAaHCTBEHHBIX
TCOMETPUYECKUX (PUTYPAX,
MPEJICTABICHHYIO Ha YePTekKax
Y PUCYHKaXx;

IpUMEHATH Teopemy Iludaropa
MIPY BBIYHCIICHUN DJIEMEHTOB
CTEPEOMETPUUECKUX (PHUTY;
HaXOJUTh 00BEMBI U TLIOIATH
TOBEPXHOCTEN MPOCTENIITUX

Onepupoeamv ROHSMUAMU:
MOYKaA, NPsMast, RIOCKOCHb 8
npocmpancmee, napauieIbHOCHb
U NEPNEHOUKYISPHOCINb NPAMBIX
u naockocmei,

npumeHsimo 0Jisl peueHus 3a0ay
2eomempuyeckue paxmol, eciu
VC08USL NPUMEHEHUsL 3a0aHbl 8
sa6HoU hopme;

peulams 3a0auu Ha HAxX0HCOeHUe
2e0MeMmpudecKux eIutut no
06pasyam unu aneopummam,
denamsb (8bIHOCHbBIE) NIOCKUE
yepmedsicu U3 pUCyHKos
00veMHbIX hucyp, 6 mom uucie
pucosamsw 8uU0 ceepxy, cOoKy,
cmpoums ceueHusl
MHO202PAHHUKOB,

U3871€KAMb, UHMEPNPEMUPOBAND
u npeobpazosviams
UHGOpMAYUIO 0 2ceoMemMPULECKUX
Queypax, npedcmasienHyio Ha
yepmescax,

NPUMEHSAMb 2eOMempUdecKue
¢axmol 015 peutenus 3a0ay, 8
MoM uucie npeonoIazanuux
HeCKOIbKO ula208 peuteHusl;
ONUCHIBAMD B3AUMHOE

Brnanets reomeTpruecKkuMu
TIOHSTHSMH TP PEIICHUN
3a]1a4 ¥ MPOBEICHUN
MaTeMaTHUYCCKUX
paccyXaeHui;
CaMOCTOSITEIILHO
(hopMyIIUPOBaThH
OTpeAeICHHS
TCOMETPHUECKUX QUTYD,
BBIJIBUTATh TUIIOTE3HI O
HOBBIX CBOMCTBax U
MPU3HAKAX TEOMETPUICCKHUX
(uryp 1 000CHOBBIBATH WK
OmpoBeprath ux, 0000I1aTh
WM KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX
KJjaccax (uryp, IpoOBOIUTH B
HECIIOKHBIX CITydasix
KIaccupUKaInio GUryp mo
Pa3INYHBIM OCHOBAHUSIM;
UCCIIEIOBATh YEePTEXKH,
BKJIFOYasi KOMOWHALIUU
¢buryp, u3BIeKaTh,
HHTEPNPETUPOBATH U
peoOpa3oBLIBATh
MH(OpPMALHIO,
NpPE/ICTABICHHYIO Ha
yepTekKax;

Hmemsb npedcmasnenue 06
AKCUOMAMUYECKOM Memooe;
81a0emov NOHAMuUeMm
2eomempuiecKue Mmecma
MOYeK 8 NPOCMPAHCMEE U
yMemb NPUMeHsMb UX 05
peuieHus 3a0au,

yMemb NPUMEHSAMb OLs
peutenus 3a0a4 ceolcmea
NJIOCKUX U O8Y2PAHHBIX Y208,
mpexepanno2o yaua,
meopembl KOCUHYCO8 U
CUHYCO8 0151 MPEXSPAHHO20
yena,

81a0emov NOHAMuUeM
nepneHouKyIsapHoe ceueHue
nPUMbL U YMemb NPUMEHAMb
€20 npu peueHuu 3a0ay;
umMemv npedcmasienue o
080UICMBEHHOCMU
NPAGUTLHBIX
MHO202PAHHUKOS,

81a0emv NOHAMUAMU
YEeHmpanbHoe U NAPAIeIbHOE
NPOEKMUPOBAHUe U
NPUMEHAMb UX NPU
nOCMpOeHuU ce4eHull
MHO202PDAHHUKO8 MEMOOOM
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MHOTOT'PaHHUKOB C
MIPUMEHEHHEM (OPMYIT;
pacro3HaBaTh OCHOBHBIE BH/IbI
Tel BparieHus (KOHYC,
UWIMHID, cdepa u map);
HaXOIUTbh O0BEMBI U TIOIIAH
MOBEPXHOCTEHN MpOCTENIINX
MHOT'OI'DaHHUKOB U TEJ
BpaIeHUs C IPUMEHEHUEM

¢dopmyL.

B nosceonesnoti srcuznu u npu

uzyueHuu Opyeux npeomemos.
COOTHOCHUTH a0CTpPaKTHBIC
reOMETPUYECKHUE MTOHITHS U
(hakTBI ¢ peaTbHEIMHU
KU3HECHHBIMU 00BEKTaAMHU U
CUTYaIUSIMU,

HCIIOJIb30BaTh CBOICTBA
MPOCTPAaHCTBEHHBIX
TCOMETPUUYECKUX (QUTYD IS
PEIICHUS TUITOBBIX 3a7a4
MPAKTHYECKOTO COAEPIKaHUS;
COOTHOCHUTH IIJIOIIAIN
MOBEPXHOCTEN TENl OJIMHAKOBOM
(hOpMBI pa3IMYHOTO pa3Mepa;
COOTHOCHUTEL OOBEMBI COCYIOB
OJIMHAKOBOM (HOPMBI
Pa3IMYHOTO pa3Mepa;
OIICHUBATh (JOPMY IIPABUIBLHOTO
MHOTOTPaHHHUKA MOCIIE CITUJIOB,
CpPE30B U T.II. (OTIPEEIsTH
KOJIMIECTBO BEPIIIHH, pedep U
rpaHei MoJy4YEeHHbBIX
MHOTOTPaHHUKOB)

PAacnonodceHue npsamvix u
nI0CKOCmell 6 NPOCMPAanHcmee;

o  ¢hopmynuposams ceolicmea u
npUsHaKu gueyp,

®  J0Ka3bIBAMb 2eOMempuiecKue
VMBEPAHCOeHUS,

®  gnademv CMAHOAPMHOU
Kraccugpuxayuetl
NPOCMPAHCMBEHHBIX (puzyp
(nupamuowl, npuzmol,
napanienenuneowt),

®  Haxooums 0OvBeMbl U NIOWAOU
HOBEPXHOCMIEL 2e0MEMPULECKUX
mes ¢ npuMeHeHuem Gopmyn,

®  GHIYUCHAMb PACCNOAHUS U Y2Tibl 8
npocmpancmae.

B nosceonesnoti scusnu u npu
usyueHuu Opyeux npeomemos:

®  UCHNONBL308AMb CBOUCNEA
eeomempuyeckux ueyp ons
Peens 3a0ay nPaKmu4ecKo2o
xapaxkmepa u 3a0a4 u3 opyaux
obnacmeiti 3Hanull

pemare 3a1a4u
TEOMETPHUYECKOTO
COZIepKaHus, B TOM YHUCIIE B
CUTYaIUsIX, KOTIa alTOPUTM
pelICHUS HE CIISAYET SIBHO U3
YCIIOBUSI, BEITIOTHSITH
HEOOXOIMMEIE [Tl pEIIeHHUS
3a/1a4y¥l JIOTIOTHUTEIIBHEIC
MOCTPOCHUS, HCCIICIOBATh
BO3MOKHOCTb TTPHUMEHEHHS
TeopeM U hopmyIt st
pelieHus 3aaaq;

yMETh (OPMYITHPOBAThH U
JTIOKa3bIBaTh T€OMETPUIECKIE
YTBEPXKIACHUS;

BIIQ/ICTh TIOHATUSIMHU
CTEPEOMETPHHU: TPU3MA,
napaJuIeyIeIHIIe], TUPAMHU/IA,
TeTpas’p;

UMETh MPEJICTaBICHUS 00
aKCHOMaX CTePEOMETPHH U
CJICJICTBUSX U3 HUX U YMETh
MPUMEHSATH UX TIPU PEIICHUN
3a/1ay;

YMETh CTPOUTH CCUCHHS
MHOTOTPaHHUKOB C
WCTIOIB30BAaHUEM PA3INIHBIX
METOJIOB, B TOM YHCJIE U
METO/1a CIIE/IOB;

UMETH MPEJICTABICHUE O
CKPEIIUBAIONIUXCS TIPSIMBIX B
MIPOCTPAHCTBE U YMETh
HAXOAWTb yTOJ M PACCTOSTHHE
MEXTy HUMU;

MIPUMEHSTH TEOPEMBI O
MapauIeTbHOCTH MPSMBIX H
IJIOCKOCTEH B IPOCTPAHCTBE

npoexyui;

uMemb npedCmasieHue o
paszgepmie MHO20SPDAHHUKA U
Kpamuatiwiem nymu na
nosepxHocmu
MHO20SPAHHUKA,

uMemb npedCmasieHue o
KOHUYECKUX CeYeHUSsX,
uMemsb npedcmasieHue o
Kacarowuxcs cghepax u
KOMOUHayuu mesu 6pawjeus u
yMemb NPUMeHsIMb UX npu
pewenul 3a0ay;

NPUMEHAMb NPU peutleHuu
3a0ay Gopmyny paccmosHus
om MouKu 00 NIOCKOCIU,
671a0emsb pa3HbIMU
cnocobamu 3a0anust nPSMoL
VPAaBHEHUAMU U YMeMb
NPUMEHANb NPU peueHuu
3a0ay;

NPUMEHAMb NPU peuleHuu
3a0a4 u O0KA3AMenbCmee
meopem 6eKMOpHbIIL Memoo u
Memoo KoopouHam;

umems npeocmaenenue 00
axcuomax obvema,
NPUMEHAMb POPMYIbL
00eM08 NPAMOY2OTIbHOO
napanneienuneoa, NPusmsl u
nupamuodsl, mempasaopa npu
peutenuuy 3a0au;

npUMeHsImb meopemvt 00
OMHOULEHUAX 00bEMO8 NPU
peutenuuy 3a0au;

NPUMEHAMb UHMeSPa sl
BbIUUCTICHUSL 00HEMOB U
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NP pelIeHNH 3a7ay;
YMETb MTPUMEHATH
napajuieIbHOe
MIPOEKTUPOBAHUE IS
n300paxxeHus: PUryp;

YMETh MPUMECHSTh
NEePIEHIUKYISIPHOCTH
MPSIMOU U IJIOCKOCTH MPH
pelieHnu 3a1ay;

BIIQ/ICTh TIOHATUSMHU
OpPTOTOHAJIBHOE
MIPOEKTUPOBAHUE, HAKJIOHHBIC
Y UX TIPOEKIINHU, YMETh
MIPUMEHATH TEOPEMY O TpEX
MEPIEeHINKYIIApaxX Ipu
peIIeHnH 3a/1a4;

BIIQJICTh TIOHATUSMHU
paccTOsHUE MEXKAY
(urypamu B IpoCTpPaHCTBE,
OOIIHI TePIEHINKYIISP IBYX
CKPELIMBAIOLINXCS MPSIMBIX H
YMETh MPUMEHSATH UX TIPH
peIIeHnH 3a/1a4;

BJIa/IETh TIOHSATHEM YTOJ

MEX 1y TpsIMOH 1
IUIOCKOCTBIO U YMETH
MIPUMEHSTH €T0 MPHU PEIICHUN
3a/1ay;

BIIQ/ICTh TIOHATUSMHU
JIBYTPaHHBIN YTOJ, yTOJ
MEXy MIOCKOCTIMH,
MIEPIICHINKYJISIPHBIE
TUIOCKOCTH U YMETh
MPUMEHSTH UX TIPU PEIICHUN
3a/may;

BJIa/IETh TIOHATUSMU TIPU3MA,
napaJuIeJenuIe] 1

nosepxuocmeu me
6PALYEHUsL, BLIYUCTEHUSL
nIowaou cepuueckoeo
nosica u 06veMa waposozo
cnos;

uMemb npedCmasieHue o
08UIICEHUSX 8
npocmpancmee:
napainerbHoM nepexoce,
CUMMempPUU OMHOCUMENbHO
NIOCKOCMU, YEHMPATbHOU
cumMMempuu, nogopome
OMHOCUMENLHO NPSAMOLL,
BUHMOBOL CUMMEMPUL,
yMemsb NPUMEHSIMb UX npu
peutenuuy 3a0au;

uMemb npedCmasieHue o
NAOWAOU OPMOSOHALHOU
npoexyuu;

uMemsb npedcmasieHue o
MpexzpaHHom u
MHO202PAHHOM Yene U
NpUMEHAMb CEOUCMBA
NIOCKUX Y208
MHO202PAHHO020 Yena npu
pewerul 3a0ay;

uMemsb npedCmagaeHust O
npeobpazosanuu n00ooOus,
20MOMemul U ymemas
NPUMEHIMb UX NPU PeuleHUU
3a0ay;

yMemb peuams 3a0auu Ha
NIOCKOCMU Memooamu
cmepeomempuu,

yMemb NPUMEHSIMb BOPMYIbl
0bvemos npu peuternuu 3a0ay
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MIPUMEHSTEH CBOWCTBA
napaJulesenuIieia mpu
peIIeHnH 3a/1a4;

BIIQ/ICTh TIOHATUEM
MPSIMOYTOJTLHBIH
napaJuIeIeIuIIe ] 1
MIPUMEHSTH €T0 NP PEIICHUN
3a/1ay;

BIIQ/ICTh TIOHATUSIMHU
UpaMuia, BUIBI TUPaMUI,
3JIEMEHTHI MPABUIILHOU
MUPaMUAIBI U YMETh
MPUMEHSTH UX TIPU PEIICHUN
3a/1ay;

WUMETH MPEICTaBICHUE O
Teopeme Diinepa,
MPABILHBIX
MHOTOTPaHHUKAX;

BJIA/IETh TIOHATHEM ILIOMIAIN
MOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh
MPUMEHSTH €T0 IMPHU PEIICHUU
3a/1ay;

BJIA/IETh TIOHATUSMH TeJa
BpaleHus (IWINHIP, KOHYC,
map u cpepa), uX CeUCHUS U
YMETb MPUMEHATH UX TPU
peIIeHnH 3a/1a4;

BIIQ/ICTh TIOHATUSMHU
KacaTeJbHBIC MPSIMBIC H
TUIOCKOCTH U YMETh
MIPUMEHSTH U3 TIPU PEIIeHUN
3a/may;

UMEThH MPEICTABICHUS O
BITMCAHHBIX U OMMCAHHBIX
cepax ¥ yMeTh IPUMEHSTh
WX MIPH PEeIICHUH 33/1a4;
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—  BJIAJICTh TIOHATUAMH OOBEM,
00BbEeMbI MHOTOTPAaHHUKOB,
TEJI BPAIICHUS ¥ IPUMEHSATH
WX TP pEIICHUH 33134,

—  HWMeTh MPEICTABICHUE O
pa3BepTKe [UIHHIPA |
KOHYyca, TUTOMIa 1
MOBEPXHOCTH ITUITUHJIPA U
KOHyCa, YMETh MIPUMEHSTh UX
NP PEIICHUH 337134,

—  WMETh MPEJICTABIICHUE O
IIoIIaau chepbl U yMETh
NPUMEHSTh €T0 MIPU PEIICHAN
3a1ay;

— yMeTb peniarth 3a/1a4d Ha
KOMOWHALIUU
MHOTOTPaHHUKOB U TeJ
BpaIlCHUS;

—  HWMeTh MPEICTABICHUE O
MoJJ00MH B TIPOCTPAHCTBE U
YMETh peliaTh 3a/[a4u Ha
OTHOIIICHUE 00BEMOB U
TIOMIAAeH MOBEPXHOCTEH
M0T00HBIX GUTyp.

B nosceonesnoti scusnu u npu
usyueHuu Opyeux npeomemos:

—  COCTAaBISITH C
HCITIOJIb30BAaHUEM CBOICTB
FCOMETPHUYECKUX QUTYP
MaTeMaTHYCCKUE MOACTH JIJIst
pelieHus 3a1a4
MPaKTUIECKOTO XapaKkTepa u
3a/1a9 U3 CMEXHBIX
JUCIUTUTAH, UCCIIEIOBATh
MOJTYYEeHHBIE MOJICTH U
UHTEPIPETUPOBATh PE3YIILTAT

Bexmoput

OmnepupoBath Ha 6a30BOM

Onepupoeamb NOHAMUAMU

- BJ'Ia,Z[eTI: TMOHATHUAMU BCKTOPLL

ﬂocmuofcenue pesyibmamoe
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u YPOBHE TIOHATHEM JIEKAPTOBBI 0exapmosbl KOOPOUHAMbL 8 Y UX KOOPAWHATEI, pazoena II;
Koopouna KOOPIHMHATHI B IPOCTPAHCTBE; npocmpancmee, 8eKmop, Mooyib YMETb BHITIOTHSTH OMEPAllUl | — HAX00ums o6vem
mol 6 HaxXOJIUTh KOOPIWHATHI BEPITHH 8EKMOpaA, PABEHCMBO BEKMOPO8, HaJ BEKTOPaMH; napanienenuneoa u
npocmpan Ky0a 1 IpsSIMOYTOJILHOIO KOOpOUHambvl 6eKMopa, y2ol HCIIONIb30BaTh CKAJISIPHOE mempas’opa, 3a0aHHbIX
cmee napajieienunena Medcoy 6eKmopamul, CKANAPHOE MIPOU3BECHUE BEKTOPOB IIPH KOOPOUHAMAaML CE0UX
np0u3eedenue 6€eKnopoes, penieHuy 3a7a4, 6epUIUH,
KOJUIUHeAapHble 6€KNMopbl, IIPUMEHATH YPaBHEHHE —  3a0asamv npAmMyo 6
HAxXo0umv paccmosiHue mexncoy IJIOCKOCTH, POpMyYITy npocmpaucmee;
OBYMSL MOUKAMU, CYMMY PaCCTOSTHUS MEXKAY TOUKAMH, | — HAX0OUMb PACCMOSHUE OM
6€KMOPOG U NpousseoeHue ypaBHEHUE cephl Mpu MOYKU 00 NIOCKOCU 8
6EKMOpA HA YUCTIO, Y201 MEHCOY peleHny 3anay; cucmeme KOOPOUHAN,
6eKmopamu, CKaiAproe MIPUMEHSTH BEKTOPBI U METOZl | —  HAXOOUMb PACCMOsAHUE
npouseedenue, pacKkiadbléame KOOPJMHAT B MPOCTPAHCTBE MeAHCOY CKPeuU8arouUMucs
6eKmop no 08yM MIpU PENIEHUH 3a/1a4 NPAMbIMU, 3A0AHHBIMU 8
HEeKOJLIUHEAPHbIM GeKMOPAM; cucmeme KoopouHam
3a0aams NIOCKOCHb
VpasHeHuem 68 0eKapmogoul
cucmeme KOOpOUHam,
peutams npocmeluue 3a0ayu
86€0eHUEM BEKMOPHO20 bazuca
Hcmopus OnuceIBaTh OTICTIBHBIC Ilpeocmasnsims 6x1a0 Nwmets npeacTaBienue o Locmudicenue pezynomamos
Mmamemam BBIJAIOLIUECS PE3YIbTATHI, 8bI0AIOWUXC MATNEMAMUKOG 8 BKJIAJI€ BBLAAIOIINXCSA pasoena Il
uKu TTOJTY9ICHHBIC B XOJIC Pa3BUTHS pazsumue Mamemamury U UHbIX MaTE€MaTHUKOB B pa3BUTHE
MaTEeMAaTUKHU KaK HayKH; HAayuyHbIX obaacmeli, HAyKH;
3HATh MPUMEPHI NOHUMAMb POIb MAMEMAMUKU 8 MOHUMATh POJIb MATEMAaTUKHI
MAaTEeMaTUYCCKUX OTKPBITUH U pazsumuu Poccuu B paszButuu Poccuu
KX aBTOPOB B CBS3H C
OTE4YECTBEHHOU U BCEMUPHOM
HCTOpHEH;
MIOHUMATh POJIb MAaTEMAaTUKHU B
pasButuu Poccun
Memoowt ITpuMeHsATh U3BECTHBIE METOIbI Hcnonvzosamsb 0cHo8HbIE Hcnonbs3oBaTh OCHOBHBIE o Jlocmuoicenue pe3ynbmamos
Mamemam TIPH PEIIEHUN CTaHIaPTHBIX Memoobl 00KA3amenbCmaed, METOJIbI JJOKA3aTEIbCTRA, pasoena II;
uUKu MaTeMaTHIECKUX 33719, npoeooUMsb 00KA3AMeNbCmMeo U IIPOBOJIUTH J1I0KA3aTENbCTBO U

3aMCuaThb U XapaKTCPU30BaATh
MAaTEMAaTHYCCKHUC
3aKOHOMCPHOCTHU B

BbLNOJIHANb ONpPO6eEPIHCEHUE,
NPUMEHRANTb OCHOBHblE Memoowl
peuteHus mamemamudeCcKux

BBITIOJIHATE OITPOBCPIKCHUC,
MNPUMCHATH OCHOBHBIC MCTO/bI
PCHICHUA MAaTCMAaTHICCKUX

®  npumMeHAmb
Mamemamuyeckue SHaHus K
UCCAe008aHUI0
OKPYIHCAIOUe20 MUupa
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OKpY Karolen
JIEHCTBUTEIIFHOCTH;

TIPUBOJNUTD TIPUMEPHI
MaTeMaTHYSCKUX
3aKOHOMEPHOCTEH B mpUpojie, B
TOM YHCJIC XapaKTePU3YIOLIUX
KpacoTy U COBEPIIICHCTBO
OKPYXKaIOIEro MUpa u
MIPOU3BEICHUN UCKYCCTBA

3a0ay;

HA 0CHOBe MAMEMaAMU4eCcKux
3aKoHOMepHOCmell 8 Npupooe
Xapakmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYIHCAIOULe20
MUpa u npousgedenut
uckyccmea,

npuUMeHsmy npocmeniuiue
npocpamMmHble cpeocmea u
9AEKMPOHHO-
KOMMYHUKAYUOHHbLE CUCEMbL
npuU peuleHur Mamemamuyeckux
3a0au

3aJ1aq;

Ha OCHOBE MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B MPUPOJIC
XapaKTepU30BaTh KPacoTy 1
COBEPIICHCTBO OKPYKAIOIIETO
MHUpPA U NPOU3BEACHUN
HCKYCCTBA;

MIPUMEHSTH IPOCTEUIIIHE
MpOrpaMMHBIE CPEJCTBA U
JIEKTPOHHO-
KOMMYHHKAITMOHHBIC CHCTEMBI
TIPH PEIICHUN
MaTeMaTUYECKUX 3a71a4;
TIOJTE30BATHCS TIPUKIIATHBIMH
IporpaMMamMu 1
MporpaMMaMi CHMBOJIBHBIX
BBIYMCIICHHAM IS
HACCICIOBAHUSA
MaTeEMaTHYECKUX 00BEKTOB

(mMoOdenuposanue Guzuueckux
npoyeccos, 3a0a4u
DKOHOMUKLU)
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2. CoaepxaHue Kypca: MaTeMaTHKA: aJredpa u Ha4YajIa MaTeMaTHYeCKOIr0 aHAJIHU3A,
reoMeTpus

ba3oBbIi1 ypoBeHb

Aure0pa 1 Ha4YaJ1a MaTeMAaTHYeCKOr0 aHAJINU3a

[ToBTOpenue. Pemienne 3agad ¢ UCIOJIB30BAHUEM CBOWCTB YHCENI U CUCTEM CUHUCIIEHUS,
JIETMMOCTH, JOJIEM M 4YacTeil, MPOLEHTOB, MOJyJel uucen. PemeHue 3amad ¢ MCHOIb30BaHUEM
CBOWCTB CTEMEHEH W KOpHEH, MHOTOUYICHOB, TMPEOOpa30BaHUN MHOTOUYJICHOB W JPOOHO-
PalMOHATIBHBIX BBIPAXKEHUM.

Pemenue 3aga4 ¢ HCOJIb30BAaHUEM T'PayCHON MepHI yriia. Moaysb 4yncia U €ro CBOMCTBA.

Pemenne 3amad Ha JABWXKEHHE W COBMECTHYIO pabOTy C TIOMONIbIO JUHEHHBIX U
KBaJPAaTHBIX ypaBHEHMM M UX cUCTeM. PemieHue 3aiad ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U
CUCTEM HEPaBEHCTB C OJHON MEPEMEHHOM, ¢ TPUMEHEHHUEM U300paKEHUS YUCIIOBBIX TIPOMEKYTKOB.

Pemienue 3aa4 ¢ MCMOJIb30BaHUEM YHMCIOBBIX QYHKIUI 1 uX rpadukos. Mcrnonb3oBanue
CBOUCTB M TpadMKOB JIMHEWHBIX M KBAJAPATUYHBIX (DYHKIMI, 0OpaTHOM MPOMOPIHUOHATBLHOCTH H

byHKIIUN Y = \/; . I'paduueckoe perieHne ypaBHeHU 1 HEPABEHCTB.

TpuroHomeTpudeckass OKPYXHOCTb, paouannas mepa yena. CUHYC, KOCHHYC, TaHICHC,
KomawueeHc TPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO W CIICJACTBUS W3
Hero. 3HaueHus TpuroHomerpuieckux ¢GyHkmuit mis yrimo 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

0, E, E,E, z pan). opmyavl ClodceHUs: MPUSOHOMEMPUYECKUX QYHKYUL, PopMYyabl npugedeHus,
6 4 3 2
Gopmynsl 0801iHO20 apymeHma..

Hynmu ¢yHKOEM, TpPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HawmOombinee u
HauMeHblnee 3HadeHue QyHkiuu. [lepuogndeckne GyHKIUU. YETHOCTh U HEUETHOCTh (DYHKIIHA.
Cnoorcnvie pynxyuu.

Tpuronomerpuyeckue QyHKIHH Y =COS X,y =Ssinx, y = tgx . @yukyusa y = ctgx . CBolicTBa
U Tpa ¥k TPUTOHOMETPUUECKUX (PYHKITUH.

ApPKKOCHHYC, AapKCHUHYC, apKTaHTeHC uucha. Apkxomaneenc uucna. Ilpocrenue
TPUTOHOMETPHUUECKHE ypaBHEHUS. PellieHne TpUroHoMeTpuYecKuX ypaBHEHUH.

Obpamuvie mpucoHomempuueckue @Qyukyuy, ux ceolicmea u 2paguxu. Pewenue
npocmenuux mpueoHOMempuieckux HepageHcma.

Crenenp Cc  JEHCTBUTENBHBIM IIOKa3aTeleM, CBoiicTBa creneHu. [lIpocreiimue
MoKa3aTelbHbIC ypaBHEHUS U HepaBeHCTBA. [lokazarenpHas GyHKIUS U €€ CBOICTBA U rpaduk.

Jlorapudm uucna, cBoiicTa jgorapudma. Jlecaruunsiii norapudm. Yucio e. Hamypanvhwiil
noeapugm. TlpeoOpazoBanue norapuMuUecKux BbIpakeHHi. JlorapupmMuueckne ypaBHEHUS H
HepaBeHcTBa. Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA U rpaduK.

Crenennas ¢GyHKIHS U €€ CBOMCTBA U rpaduk. pparmoHaibHble ypaBHEHHUS.

Memoo unmepsanos ons peuieHus HepageHcma.

Ilpeobpazosanus epaguxos GyHkyuii: cosue 0016 KOOPOUHAMHBIX OCel, PACMNCeHUe U
cofcamue, OmpasiceHue OMHOCUMENbHO KOOpOunammuvlx ocetl. Ipaguueckue memoowvl peuienus
ypasHenui u HepaseHcms. Peuienue ypagHeHuul u HEPaAGeHCme, COO0EpHCaAujUx NepemeHHyio noo
3HAKOM MOOYJIAL.

Cucmembl NOKA3AMENbHBIX, J102APUPMULECKUX U UPPAYUOHATbHBIX YpaeHeHull. Cucmembl
NOKA3aMeNbHbIX, 102APUPMULECKUX HePABEHCNE.

Bszaumno obpamuvie pynxyuu. I paguxu e3aummno oopammusix ¢yHkyuil.

Vpaenenus, cucmemol ypagnenuii ¢ napamempom.

[TpousBognas ¢ynkiuu B Touke. KacarenpHas k rpaduky pynkmuu. ['eomerpudeckuii u



busnyeckuit  cMbicn  npow3BOAHON. IlpomsBomHble snemeHTapHbIX — GyHKUUWA. [Ipasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuli CMuICIL.

[TonsTre o HempepbIBHBIX (PYHKIMAX. TOUkM SKCTpemyMmMa (MakCUMyMa M MUHUMYMA).
HccnenoBanue 31eMEHTApHBIX (YHKLIMHA Ha TOYKH 3KCTpeMyMma, HauOosblllee M HauMeEHbIIIee
3Ha4YeHHE C MOMOIIbIO MPOU3BOAHON. [locmpoenue epagpukos hyHkyuil ¢ nomMousbio NPOU3EOOHBIX.
Ilpumenenue npouzso00HOU NPU peuleHul 3a0ad.

[TepBoobpasnas. Illepgoobpasnvie snemenmapuvix Gyuxyutl. Ilowads KpueonuHeuHol
mpaneyuu. Popmyra Heromouna-Jleubnuya. Onpedenennviti unmezpai. Buiuucienue niowadet
HIOCKUX uzyp u 06bemos8 mein 8paujetus ¢ NOMOUWbIO UHMeSPald.

I'eomeTpust

[ToBTOpenwue. Pemenue 3amay ¢ mMpuMEHEHUEM CBOMCTB (DUTYyp HA TUIOCKOCTH. 3a7add Ha
JI0OKa3aTeIbCTBO M IOCTPOECHHWE KOHTpHpumepoB. Mcmonp3oBaHwe B 3agadyax MPOCTEUILNX
JIOTMYECKUX IpaBwil. Pelenne 3a1au ¢ MCHOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIIEHUH B
MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJBHUKAMU. Pernenue 3amad c
UCTIONIb30BaHWEM (PaKTOB, CBS3aHHBIX C OKpPYXKHOCTAMHU. PemieHue 3amady Ha U3MEpEHHS Ha
IUIOCKOCTH, BHIYMCIICHUE JUIMH U IUIOMIAeH. Pewenue 3a0ay ¢ nomMoubio 6eKmMopos u KOOpOUHam.

Harmsimras crepeomerpusi. @urypsl U ux wuzoOpaxeHus (KyO, nmupamuaa, Npu3Ma).
OcHognoble nouamusi cmepeomempuu u ux ceovicmea. CeueHus Kyda u TeTpaszpa.

Touka, npsiMast U IJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIIEICTBHS M3
HuX. B3anMHOE pacnosiokeHue NpsMbIX U IUIOCKOCTEH B pocTpaHCTBe. llapamnenbHOCTh MpsAMBIX
U IUIOCKOCTEH B mpocTpaHcTBe. M300pakeHHe MPOCTEHIIMX MPOCTPAHCTBEHHBIX (GUTYp Ha
IJIOCKOCTH.

Paccrostaust Mmexay purypamu B mpOCTPAHCTBE.

Vsl B mpoctpaHcTBe. IlepneHuKynsapHOCTb NPSMBIX U INIOCKOCTEH.

[Mpoekumst Qurypel Ha TIOCKOCTh. [IpH3HaKKM TEPNEHANKYISIPHOCTH TPSMBIX U
IJIOCKOCTEN B IPOCTpaHCTBE. TeopeMa 0 Tpex NeprneHIUKYIIspax.

Muororpannuku. Ilapamnenenunen. CBoilcTBa MNPSIMOYTrOJIBLHOIO —MapayUieienunesa.
Teopema Iludaropa B npoctpanctse. [Ipuzma u nupamuga. [IpaBuibHas nmupaMuaa v MpaBUIbHAS
npusma. [IpsimMast nupamua. D€MEHThI IPU3MbI U TUPAMHUJIBI.

Tena Bpamienus: UIMHADP, KOHYC, cdepa u map. OCHOBHbIE CBOWCTBA MPSMOT0 KPYroBOTO
IIMHApPA, IPSIMOTO KPYroBoro Konyca. M3o0paskeHue Ten BpameHus Ha MIIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYce, ceueHUsi KOHyca (napanieibHoe OCHOBAHUIO U
npoxoosaujee yepe3 GePUiUHy), ceuenus YUIuHopa (napaiieibHo u nNepneHOUKyIsIPHO OCU), cedeHus
wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue KomMOUHaYUU MHO20SDAHHUKOS U Mell 8paljeHus mexcoy coboti. Beruucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX GUTYp (pedpa, AuaroHasu, yribl).

[Imomaaes MOBEPXHOCTH TNPABWIBHOM THpaMHAbl W TpsAMOM npusMbl. [lnomans
MOBEPXHOCTHU MPSIMOT0 KPYTOBOT'O IUJIMHPA, MPSMOT0 KPyrOBOI'0 KOHYCA U I1apa.

[Tonsatue 06 o6veme. OOBEM MUpaMuIbl M KOHYCA, MPU3MBI U IWIHHApPA. O0BeM m1apa.

Ilooobonvie mena 6 npocmpancmee. COOTHOIIECHUS MEXIY TUIOMAASIMU TOBEPXHOCTEH U
o0BeMamMu MOAOOHBIX TEll.

Jeudsicenus 6 npocmpancmee. nNApanieibHbl  NEPEeHOC, YEHMPAIbHAL CUMMEMpPUs,
cumMmempusi omuHocumenvHo niockocmu, nosopom. Ceoticmea osudicenuii. Ilpumenenue 08udxceHull
npu peuteHuu 3a0ay.

BekTopsl n koopauHaTtel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha
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YHUCII0, yroll MEXAy Bekropamu. KoiummHeapHble H KOMIUIAHApHBIE BEKTOpBL. CKanspHoe
npouseedeHue gekmopos. Teopema o paznodcenuu eKmopa no mpem HeKOMNJIAHAPHBIM BeKMOPAM.
Ckansipnoe npousgedenue 6ekmopos 8 koopounamax. IIpumenenue 6ekmopos npu pewenuu 3a0ay
HA HAXO0MCOeHUe pacCmosHUL, OIUH, NA0WAOel U 00bEMO8.

Vpaeuenue niockocmu 6 npocmpancmee. Ypasnenue cghepvi 6 npocmpancmee. Popmyna
0151 BbIYUCTICHUSL PACCMOSHUSL MEHCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMH

[ToBTOpenue. Pemenue 3amad Ha TaObnMYHOE W TpadUUYEcKoe MPEACTaBICHUE JTaHHBIX.
Hcnonb3oBaHne CBOWCTB M XapaKTEPHUCTUK YHCIOBBIX HAOOPOB: CpEAHHMX, HAUOOIBIIETO H
HAaUMEHBIIIETO 3HAYCHUs, pa3Maxa, oucnepcuu. Pewienue 3aoau Ha onpedenenue 4acmomovl U
gepossmHocmu  coovlmuii. Buvluucnenue eeposamuocmeti 6 oOnvlmax ¢ PAGHOBO3ZMONCHBIMU
nemMeHmapHeiMu ucxooamu. Pewenue 3aoau ¢ npumenenuem xombunamopuxu. Pewenue 3a0ay na
8bIYUCTEHUE — BEPOSIMHOCMEU  He3Ad8UCUMbBIX  COObIMUL, NpUMeHeHUue @QOpMYabl  CIONHCEHUS
sepoamuocmelu. Pewenue 3adau c npumenenuem ouazpamm Jiinepa, Oepesa 8eposmMHOCHel,
@opmynvl bepnyanu.

Ycnosnas eeposmuocmo.  Ilpasuno ymmnoocenus eeposmuocmeu. Dopmyna noauou
8epOSIMHOCMU.

Juckpemnvle cnyuatinvle eenuyunvl U pacnpeoenenus. Hezasucumvie cayuatinvie
senuuuHbvl. Pacnpedenenue cymmol u npouzseedenuss He3a8UCUMbIX CIYUAUHbIX 8ETUYUH.

Mamemamuueckoe oodicudanue u oucnepcus Ciy4auHou eenuduHvl. Mamemamuueckoe
odcudanue u OUCnepcus Ccymmsl CIyYauHvlx eeauyuH. I eomempuueckoe pacnpeoenenue.
bunomuanvnoe pacnpeodenenue u e2o ceoticmaa.

Henpepuvignuvie  cayuaunvie eenuyunvl. Illonamue o niommocmu  6epOSAMHOCHU.
Pasnomepnoe pacnpeoenenue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Ilonamue o HopmanvHom pacnpedenenuu. llapamempuvl HopmanbHO20 pacnpedeneHus.
Ipumepol cayuaumvix 6enuduH, NOOYUHEHHLIX HOPMAILHOMY 3AKOHY (NOZPEUutHOoCmb U3MepeHull,
POCm uenosexa).

Hepasencmeso UYebviuesa. Teopema bepuynnu. 3axkon Oonvwux uucen. BvlOopounwiil
Memoo usmepenus eepoamuocmeti. Ponv 3akona bonbuiux yucen 8 Hayke, npupooe u obujecmae.

Kosapuayus 0eyx cayuatineix eenuuun. Ilonamue o Kkodgpguyuenme Koppenayuu.
Coemecmuvie HaOMOOEHUS 08YX CLYYAUHBIX eUYUH. BbibopouHblll KOdghduyuenm Kopperayuu.

VYranyGiieHHBIH YpOBEHb
Aure0pa m Ha4YaJ1a aHAJIU3A

[ToBTOpenue. Pemienue 3agad ¢ UCHOJIBb30BAHUEM CBOWCTB YHCENI U CUCTEM CUHUCIIEHUS,
JIETMMOCTH, JOJIE M 4YacTeil, MPOLEHTOB, MOJyJel uucen. PemeHue 3amad ¢ MCHOIb30BaHUEM
CBOWCTB CTENMEHEH W KOpHEH, MHOTOYICHOB, TMPEOOpa3oBaHUN MHOTOUYJICHOB W JPOOHO-
palMOHANIBHBIX BbIpaXK€HUW. Penienue 3a1ay ¢ UCMOIb30BaHUEM T'PpaJayCHOM Mepbl yriia. Moaynib
YHCclla U ero cBoiicTBa. Pemienue 3amady Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CILIaBBI C
MOMOIUIbIO JTUHEHHBIX, KBAJPAaTHBIX U JIPOOHO-pAllMOHATIBHBIX YpaBHEHUIN W UX cucTeM. Perienue
3a/1ad C TOMOIIbIO YHCJIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM, C
NPUMEHEHHEM W300paKeHUsI YHCIIOBBIX IPOMEXKYTKOB. PelieHne 3aad C HUCMOJIb30BaHUEM
YiCcIOBbIX (YHKIMA M uX rpadukoB. Mcmonp3oBanue CBONCTB M rpaUKOB JMHEHHBIX U

KBaJPaTUYHBIX (YHKIUNA, OOpPAaTHOW MPOMOPIHUOHATBLHOCTH U (DYHKIIMH y=\/; . I'padmueckoe

pelIeHHEe YpaBHEHUW W HEpaBeHCTB. [Vcmonp3oBaHuWe orepanuii HaJ MHOXKECTBAMH U
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BBICKa3bIBaHUSIMU. JICONb30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHON NEpEMEHHOW,
YHCJIOBBIX NPOMEXKYTKOB, UX OOBbeIMHEHMH M mepecedeHuid. [IpuMeHeHMe NMpH pelieHuu 3aaad
CBOMCTB apu(METUUECKOM W TEOMETPUYECKONW TPOTPECCHH, CYMMHPOBAHHUS OCCKOHEYHOU
CcXOoAsUIeNCS T€OMETPUUECKON TPOTPECCHH.

MHoxecTBa (YMCIOBBIE, Te€OMETpUUYeCKHX (uryp). XapakTepUCTHYECKOE CBOWMCTBO,
3JIEMEHT MHOXECTBa, IyCTO€, KOHEUHOe, OeCKOHeUHOe MHOXKeCTBO. CrocoObl 3a/laHusl MHOXKECTB
[lonmHOXecTBO. OTHOLIEHUS TNPUHAMICKHOCTH, BKJIIOUEHMs, paBeHcTBAa. Ormnepauuu Haj
mMHOxecTBaMu. Kpyru Ditnepa. Koneunrle 1 6ecKOHEUHbIE, CYETHBIE U HECUETHbIE MHOKECTBA.

VctuHHBIE ¥ IIOKHBIE BBICKA3bIBaHUS, OIEpallMd HaJl BBICKA3bIBAHUAMU. Areebpa
gvickazvianuti. CBsI3p  BBICKA3bIBAHUM € MHO)XKeCTBaMU. KBaHTOpBI CyIIECTBOBAaHUS U
BCEOOIIIHOCTH.

3akoHbl JOTHKU. (OcHogHble JN02uyeckue npasuna. PernieHne JIOTMYECKHX 3a4ad C
HCIIOJIb30BaHUEM KPYroB Dilliepa, 0CHOBHbIX 102UYECKUX NPABUIL.

YMmozakmoueHuss. OOOCHOBaHMSI M JOKA3aTelbCTBO B MaTeMaTuke. TeopeMbl. Buis
MaTeMaTHUECKUX  yTBEPXKACHUH. Buowvl  Odokasamenbcme. Mamemamuueckas — UHOVKYUA.
Ymeeporcoenus: obpamuoe OanHoMy, NPOMUBONONONHCHOE, 0OpaAMHOE NPOMUBONOTIOHCHOMY
Ooannomy. IIpu3HaK u CBOMCTBO, HEOOXOIUMBIC U JIOCTATOYHBIE YCIOBHSL.

Ocnosnass meopema apupmemuxu. Ocmamku u cpaenenus. Aneopumm Eexiuoa.
Kumaiickaa meopema 06 ocmamrax. Manas meopema Depma. q-uunvie cucmemvl CUUCTEHUSL.
Dyuxyus Jinepa, YUcio u cymma oeaumenei HamypaibHO20 YUCIA.

Panuannas wmepa yrja, TpPUTOHOMETPUYECKAsh OKPYKHOCTh. TpPHUTrOHOMETpUYECKUE
byHkuM yrcen U yriaoB. Dopmysbl MPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (QYHKIIMA,
dopMynbl  IBOMHOTO ¥ TOJOBHHHOTO aprymenra. llpeoOpa3oBaHHe CyMMBbI, pa3sHOCTH B
NPOM3BEACHUE TPUTOHOMETPHUYECKUX (DYHKIIHMIA, 1 HAOOOPOT.

Hynun ¢yHKUMH, TpPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb. Hambonbiiee wu
HauMeHblnee 3HadeHne (yHkiuu. [lepuonudeckne GyHKIMM U HAUMEHBIINH mepuoj. YeTHble u

HeueTHbIe QyHKIUU. PYHKYUU «OPOOHAS YACmb YUCAAY Y :{x} U «yenas 4acms yuciay Yy Z[x] .

Tpuronomerpuueckre (yHKIMM YHCIOBOTO apryMeHTa ) =COSX, y=sinx, y=tgx,
vy = ctg x . CBolcTBa U rpaIKu TPUTOHOMETPHUUECKUX ()YHKITHIA.

OOpatHble TpUTOHOMETpUYECKHE (DYHKIMH, UX TJIABHBbIC 3HAUYEHUS, CBOMCTBA U Tpa(UKH.
Tpuronomerpuueckue ypaBHeHUs. OJHOPOIHBIE TPUTOHOMETPHUECKHE YypaBHEHMA. Pemenue
NPOCTEUIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. [Ipocteifiine cucTeMbl TPUTOHOMETPHUECKUX
YpaBHEHUH.

CreneHb C  JEHCTBUTEIBHBIM  TOKa3aTeJaeM, CBOMCTBa crteneHu. [Ipocteitmume
NOKa3aTeIbHbIC YPaBHEHUS M HepaBeHCTBA. llokaszarenbHas (QyHKIMS U €€ CBOMCTBA U Irpaduk.
Yucno € u pyHkuus y =e*.

Jlorapudm, cBoiictBa jorapudma. JlecATHUHBIE W HATypaJbHbI  Jorapudm.
[IpeobpazoBanue jorapupmMuuecKux BelpakeHHH. Jlorapupmudeckne ypaBHEHHUs U HEPAaBEHCTBA.
Jlorapugmuueckas QyHKIUS U €€ CBOHCTBA U TpaduK.

Crenennas ¢pyHKIHUS U €€ CBOMCTBA U Tpaduk. VppanroHaibHble ypaBHEHUS.

IlepBuuHble MpeNCTaBIEHHS O MHOXKECTBE KOMIUIEKCHBIX 4Hcel. Jleiicmeus c
KomnaekcHoimu uucnamu. Komnnexkcno conpsoicennvie uucna. Mooyas u  apeymenm uucaa.
Tpuconomempuyeckas gpopma KoMnIEKCHO20 yucia. Pewenue ypagnenuti 6 KOMNIeKCHbIX YUCTAX.

Merton wHTEpBAIOB i pemieHus HepaBeHCTB. [IpeoOpazoBaHusi rpadmkoB ¢GYHKIIHIMA:
C/IBUI, YMHOKEHHE Ha YHUCIO, OTPaXCHHE OTHOCUTEIBHO KOOPIMHATHBIX oceil. ['paduueckue
METOJBbl pPELICHUSI YPaBHEHHUM M HEPaBEHCTB. PelieHue ypaBHEHUH M HEPABEHCTB, COACPIKALIUX
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NEPEMEHHYIO 110/ 3HAKOM MOIYJIS.

CucreMbl MOKa3aTeNbHBIX, JTOTapU(PMUUECKUX U UPPALUOHATBHBIX ypaBHeHUN. CHCTEMBI
MOKa3aTelbHbIX, JOTapU(PMHUUECKUX U UPPALMOHAIBHBIX HEPABEHCTB.

B3anmuo obpatubie pynkiuu. ['padukn B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHUS, CUCTEMBI YPABHEHHI C TApaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasHenuii cmenenu vlute 2 CNeyuaibHbix 8UO08.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpusooumvle muozounenvl. OchosHas meopema
aneeopul. Cummempuieckue MHo2ouaeHbl. L]enouucnenuvie u yero3HauyHvle MHO20YIeHbl.

Huoghanmoswl ypasuenus. [{ennvie opoou. Teopema Depma o cymme K6aopamos.

Cymmbl u psodbl, MemMoObl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubnudsicenuy OeticmeumenbHuIX Yucel payuoHaIbHbIMU.

MHnooicecmsa nHa KOOPOUHAMHOU NIOCKOCTIU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

[Tonsitue mpenena ¢yHKUUU B Touke. [lonsamue npedera @yHkyuu 6 OECKOHEUHOCMIU.
Acumnmomut  epaghuxa ynxyuu. CpaeneHue 6OeCKOHEUHO MAnbIX U OeCKOHeUHO OOIbUIUX.
HemnpepwiBHOCTS (yHKIIMU. Coticmea Henpepwiénbix (hynxyuil. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢ynkiuu. [IpomsBomnas ¢ynkuumum B Touke. KacarenpHas K
rpadpuky ynkuun. I[eomerpuueckuii M (QU3MUECKUH CMBICT NPOU3BOIHOU. [Ipumenenue
npouseoonoll 6 gusuxe. IlponsBoanbie anemMeHTapHbIX GyHKIMNA. [IpaBuna nuddepeHiupoBanus.

Bropas nmpousBogHas, ee reoMmeTpruuecKuil ¥ GU3HUECKUN CMBICIT.

Touku skcTpemyma (MakcuMyMa ¥ MUHUMYyMa). VccnenoBanue 3eMeHTapHbBIX (YyHKIAN
Ha TOYKM OHKCTpeMyMa, HauOousblliee M HaWMEHblllee 3HAaYeHHE C IOMOIIBI0 IPOU3BOIHOM.
Ilocmpoenue zpaghuxkos Qyuxyuii ¢ nomowpio npoussooHvix. IllpumeneHue npouzeooHol npu
pewenuu 3a0ay. Haxoorcoenue sxcmpemymos QyHKYul HeCKOIbKUX NEPeMEHHDIX.

[TepBooOpaznas. Heonpenenenusiii uurerpan. [lepBooOpasHbie 31eMeHTapHBIX (QYHKITHIL.
[Tnomans kpuBonuHeiHoi Tpanenuu. @opmyna Heiorona-Jleitbuuna. OnpeaeneHHbI HHTETpadl.
Boviuucnenue niowadei naockux guayp u 00vemos mei 8paujetus ¢ NOMOWbI0 UHMe2pad..

Memoowi pewienus hyHKYUUOHATbHBIX YPAGHEHUN U HEPABEHCME.

I'eomerpust

[ToBTOpenwue. Pemenue 3a1a4 ¢ UCMOIB30BAaHUEM CBOMCTB (PUTYp Ha IUIOCKOCTH. Pemienne
3a/1a4 Ha JIOKa3aTelIbCTBO U MOCTPOCHHE KOHTPIPUMEPOB. [IprMeHeHne MpoCTeNIINX JTOTHYECKUX
npaBui. PelmieHune 3agad ¢ UCHOJIB30BAaHMEM TEOPEM O TPEYroJIbHUKAX, COOTHOUICHUN B
MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJBHUKAMU. Pernenue 3amad c
UCIIONIb30BaHWEM (PAKTOB, CBS3aHHBIX C OKpPYXKHOCTAMHU. PemieHue 3amay Ha U3MEpEHHUS Ha
TUIOCKOCTH, BBIYMCIICHUS IJIUH U IUIOWAAeH. Pewenue 3a0ay ¢ noMouybto 6eKmopos u KOOPOUHAam.

Harnsannas crepeomerpus. [Ipusma, napamnenenunen, nMpamMuia, TeTpadip.

OCHOBHbBIE IOHATHUS TEOMETPUN B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUH U CIIEICTBHS U3
HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas ona mempasdpa. IlocTpoeHUe ceueHU MHOTOTPAHHHKOB METOIOM
cnenoB. LlenTpanbHOoe mnpoekTupoBaHue. IlocTpoeHne cedeHud MHOTOIPAHHUKOB METOJIOM
IIPOCKIUH.

CkpemuBaronyecs npsMble B MPOCTPAHCTBE. YTOJI MEXIYy HUMHU. Memoowl Haxoxcoenus
PACCMOAHUL MeAHCOY CKPEUUBAIOUUMUCS NPAMBIMU.

TeopemMbl 0 MapaJJIETLHOCTH MPSAMBIX M IUIOCKOCTEW B mpocTpaHcTBe. [lapanmnensHoe
IPOEKTUPOBaHUE U N300paxkeHue Guryp. I eomempuueckue mecma moyex 8 NPOCMpPAaHcmae.

[lepieHAMKYASAPHOCTh MOPSIMOM W IUIOCKOCTH. OpTOTOHAJIIBHOE MPOECKTUPOBAHHUE.
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Haxnonssle u npoeknun. Teopema o Tpex neprneHIuKyspax.

Buovi  mempasdpos.  Opmoyenmpuueckuti  mempa’0p,  KAPKACHbIL — mempa’op,
pasHoepanubiil mempal’op. IIpsamoyeonvhsiii mempas’op. Meouarnsl u bumeouanvl mempa’opa.

Jlocmpaueanue mempasopa 00 napaiienenuneod.

Paccrosinust wmexny ¢urypamum B mpoctpanctBe. OOmuid TEPHEHIUKYISAP ABYX
CKPEIINBAIOIINXCS TPSIMBIX.

VYrasl B mpoctpaHcTBe. [lepneHIuKynsipHble IUIOCKOCTH. [l1owads opmozoHanbHou
npoexyuu. Ilepnenouxynaprnoe ceuenue npusmsi. Tpexepannviil u mHocoepanusiii yeon. Ceolicmsa
HIOCKUX Y2Nl08 MHO202panHo2o yena. Ceoucmea nioCKux u 08YepaHHbIX Y208 MpPexepanHozo y2id.
Teopembl KOCUHYCO8 U CUHYCO8 OJIsL MPEXSPAHHO20 Yald.

Buaet  MHOrorpanHukoB. Pazsepmku  mHococpannuka. Kpamuaiwue nymu Ha
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Ounepa. IlpaBWiIbHbIE MHOTOTPAHHUKHU. /[BOUCMBEHHOCMb — NPABUILHBIX
MHO202PAHHUKOS.

IIpusma. [Tapannenenumnen. CaoiicTBa napajule/IenuIena. IIpssMOyTONBHBIM
napajutenenunea. HakioHHbIE TPU3MEL.

[Mupamupga. Bunel nupamua. DeMeHTbl NpaBUiIbHOM nupamuabl. [lupamuasr ¢
PaBHOHAKJIIOHEHHBIMU peOpamMu U TPpaHsSIMU, UX OCHOBHBIE CBOHCTBA.

[momaam moBepXHOCTE MHOTOIPAHHUKOB.

Tena Bpamenusi: UWIMHIP, KOHYC, map u cdepa. CeueHus MWIMHIPA, KOHYca U IIapa.
[[TapoBoii cerMeHT, MmapoBO CJIOM, MIAPOBOK CEKTOP (KOHYC).

VYcedeHHas nupamMuga U yCEYEHHbBIH KOHYC.

Onemenmsi cpepuneckou ceomempuu. Konuueckue cevenus.

KacarenpHple TpsiMble W TJIOCKOCTH. BrimcaHHble W ommcaHHbie cdepbl. Kacarwowuecs
cghepovl. Kombunayuu men 8pawjerus.

BekTops! u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO. YTOI MEXIY
BekTOpaMu. CKansipHOE MPOU3BEICHHE.

VYpaBuenue miockoctn. dopmyna pacCTOSHHUS MEXKIy TOUYKaMHU. YpaBHEHHE cdephl.
Dopmyna paccmoanus om mouxu 00 niockocmu. Cnocoodwvl 3a0aHus NPAMOU YPasHEeHUsMU.

Pewenue 3aoau u oOokazamenbcmeo meopem ¢ NOMOWDBIO BEKMOPO8 U MemoOOM
KOOpOUuHam. JneMeHmyl 2eoMempuu Macc.

[Tonsatue o6bema. OGbeMbl MHOTOIpaHHUKOB. OOBEMBI Tel BpallleHHst. AKcuomsl 06vema.
Bb1600 popmyn 00vemos npamoy2oibHo20 napaiieienuneod, npusmsl U nupamuovl. Popmynvl 0
Haxodicoenust 0o6vema mempas’opa. Teopemvt 06 omHOULEHUAX 00BEMOB.

Ilpunoocenus unmezpana K 6bIYUCAEHUIO 00bEMO8 U NOBEPXHOCMEU Mel 6PAUeHUs.
IInowaov ceepuueckoco nosaca. Obvem wapogozo cnos. llpumeneHue 00vemMo8 npu peuieHuu

3a0ad.
[Tnomane chepsr.
Paseepmra yununopa u konyca. Ilnomans TOBEPXHOCTH IIMIMHIPA U KOHYCA.
KoMOuHaImu MHOTOTpaHHUKOB M TEJ BPAIIICHUS.
[Tomobue B mpoctpancTBe. OTHOIICHHE 00BEMOB M TUIOIIAICH MOBEPXHOCTEH MOJO0OHBIX
uryp.

ﬂGMDfC‘eHM}l 6 npocmpancmee. napwweﬂbnblﬁ neperoc, cumMmenipusl OnNHOCUMENbHO NIIOCKOCNIU,
UEHMPATIbHASL CUMMEMPUL, NOBOPONT OMHOCUMEIIbHO I’lpﬂMO?j

Hpeo6pa306auue I’l0005u}1, comomemus. Pewenue 3a0ay na niockocmu ¢ UCNOJIb308aHUEM
cmepeomempudecKux Memooos.
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BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPUs TPadoB 1 KOMOMHATOPHKA

[ToBTropenue. Mcnonp3oBaHue TabIUI] ¥ AUArpamMM JJIsl IPEACTaBICHUS JaHHbIX. Pemenue
3a]a4 Ha MPUMEHEHHE ONMUCATENbHBIX XapaKTePUCTHK YHCIOBBIX HAOOPOB: CPEAHUX, HAUOOIBILIETO
Y HAaUMEHBIIIETO 3HAYEHUs, pa3Maxa, IMCIIePCUN U CTAaHAAPTHOIO OTKJIOHEHUs. Bprunciienne 4actot
U BEpPOSTHOCTEH COOBITHI. BbluncieHne BEpOSATHOCTEH B OMBITaX C PaBHOBO3MOXXHBIMH
JJIeMEHTapHBIMU  HMcXoAaMu. Mcmonb3oBaHue KOMOMHATOpPUKH. BpruncieHne BeposTHOCTEH
HE3aBUCHMBIX coObITHi. Mcrnonb3oBanue GopMyibl CI0XKEHUS BEpOATHOCTEH, nuarpamm Oitnepa,
nepeBa BeposTHocTeH, hopmyiel beprymmm.

Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHocmel.

YcnoBHas BepoATHOCTb. IIpaBUIO yMHOXKEHMS BepoATHOCTEH. DopMysa IOIHOU
BeposTHOCTH. Dopmyna baiieca.

JluckpeTHble Ciy4yaliHble BeIWYMHBI M pacnpenencHus. COBMECTHBIE paCIpEICIICHHUS.
Pacnipenenenrie cymMMbl M IIPOW3BENIECHUS HE3aBUCUMBIX CIy4YalHBIX BEJIIMYMH. MartemaTudeckoe
0’)KHMJIaHWE U JUCHEPCHS CIIy4ailHOW BeJIMYMHBI. MaTeMaTHuecKoe 0KUAAHUE U JUCIIEPCUST CYMMBI
CIIy4alHBIX BEJIMYUH.

bunapnas ciydaiiHas  BenMuMHA, pacnpenencHue  bepnymu.  ['eomerpuueckoe
pacnpeneneHue. bUHOMHMaNbHOE pacHpelesieHHe W €ro CBOWCTBa. [ unepzeomempuyeckoe
pacnpeoeneHue u e2o c8OUCMEaA.

HenpepbiBHble  ciywaliHble  BenuuuHbBL.  [InotHOoCcTh  BeposiTHOCcTH.  DyHKIUA
pactpeaenenus. PaBHomepHOe pacnpeieneHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacnpenencaue. DyHkims
Jlanmaca. Ilapamerpsl HOpManbHOro pacnpenencHus. I[IpuMepsl  CiaydalHBIX — BEJIMYUH,
NOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY (IIOIPEIIHOCTh U3MEPEHMH, POCT 4denoBeka). [lenmpanvHas
npeoenbHas meopema.

Hepagencmeso Yebviwesa. Teopema Yebviuwesa u meopema bepnynnu. 3axon Oonvuiux
yucen. Bvibopounviii memoo usmepenus eeposmuocmeil. Ponv 3akona Oonvuiux uucen 6 Hayke,
npupoode u obwecmae.

KoBapuanmst aByx cnydaiiHbpIX BenauduH. [loHATHE O KOY(PUIIMEHTE KOPPEISITUH.
CoBMecTHBIE HAOMIOACHUS IBYX CIy4alHBIX BEIUYUH. BbiOopouHblll KOdpDuyuenm Koppensiyuu.
Jlunetinas pezpeccusi.

Cmamucmuueckas eunomesa. Cmamucmuka Kpumepusi U ee YPOBeHb 3HAYUMOCHIU.
IIposepka npocmetiwux eunomes. IMuupuyecKue pacnpeoeieHuss U ux césas3b ¢ meopemuiecKumu
pacnpeodenenusmu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuti. Hnvekmugnvie u cropvekmugHvle coomeemcmsus. buexyuu.
Jluckpemnas nenpepvienocmo. Ilpunyun [upuxie.

Koouposanue. Jleouunas 3anuce.

OcHoeuvie nouwsamuss meopuu 2epagos. [lepesvs. Jleouunoe oOepeso. (Ceaznocme.
Komnonenmui cesiznocmu. Ilymu na epaghe. diineposol u I amunbmonogol nymu.
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3.

TemaTHyeckoe IIAHMPOBAHUE, B TOM YHCJIE C Y4eTOM padoyeil mporpaMMsl

BOCIIMTAHMA C YKa3aHUEM KOJHYECTBA YaCOB, OTBOJHUMbIX HA OCBOCHHE KasKI0M TeMblI

anreﬁpa M HAYaJa MATCMAaTH4YCCKOI'0 aHaJau3a

e KounuecTBO 4acon MoayJab padoueii
TeM-bl Conep:xaHue y4eOHOro MaTepuasia | padoveii nporpaMmal NMPOrpamMMmal
(4 uaca 6 neoenio) BOCITHTAHHUS
10 kJacc
1 IToBTOpEHME 6 [IxonbHBIN ypoK
2 JleficTBUTEIbHBIE YNCHIA 18 IIKoABHBIN ypOK
3 CrenenHasi QyHKIUs 17 IKoABHBIN ypOK
4 [Toka3zarenpHasi QyHKIHS 12 IKoABHBIN ypOK
5 Jlorapudmudeckas GyHKIUSI 20 IIKoABHBIN ypOK
6 Tpuronomerpuueckue GoOpMybl 27 ITxopHBIN YPOK
7 TpHUroHOMeTpHYECKHE YPaBHEHHS 20 IIKoABHBIN ypOK
8 IToBTOpenue 3a 10 knace 20 IIKoABHBIN ypOK
Hroro 140
11 kJacc
1 [ToBTOpeHme 6 IIKoABHBIN ypOK
2 TpuroHomerpudeckue GyHKIHN 18 HIxonbHBINA ypOK
3 [IpousBoaHas U €€ TEOMETPHUSCKUI 20 IIxoJBHBIN YPOK
CMBICIT
4 [IpumeneHne npou3BOIHON K 16 IIKoABHBIN ypOK
UCCIIEIOBAHUIO (PYHKIIH
6 WHTerpan 15 IIKoABHBIN ypOK
7 Kombunaropuka 13 IkonpHBIN YPOK
8 DJIEMEHTHI TEOPHUU BEPOSITHOCTEMN 14 HIxoabHBIA ypOK
9 Craructuka 6 IIxoyBHBIA YpOK
10 Hroroeoe noBTOpEHUE Kypca 28 IIxoyBbHBIA YpOK
anreOphl ¥ Havajl aHajIM3a
Hroro: 136
reoMeTpus
Ne Conepsanue y4edHoro KmmquecTBo 4acoB Mopnyan padoyeit
TeMbI MaTepuaa pa0oueii mporpaMMbl | MPOrpaMMbl BOCIIUTAHMS
(2 uaca 6 neoenio)
10 kJacc
1 [ToBTOpEHME 5 IKoABHBIN ypOK
2 BBenenue B crepeoMeTpuio 8 IIKoABHBIN ypOK
3 [TapannenpHOCTH B IPOCTPAHCTBE 12 IIIkoABHBIN ypOK
4 IleprieHAUKYISIPHOCTE B 25 IIKoABHBIN ypOK
POCTPAHCTBE
6 MHororpaHHuKu 15 [ITxonbHBIN ypOK
7 IToBTOpEHUE 5 [IIxonbHBIN ypOK
Hroro 70
11 xnace
1 I'maBa 1 KoopauHaTel 1 BEKTOPHI B 14 IIkoBHEIN ypOK
IPOCTPAHCTBE
2 I'maBa 2 Tema BparmeHus 22 [IxomBHEIN YpOK
3 I'maBa 3 O6bémsI Te. [Tno1mans 16 [IxombHEIN YpOK
chepsl
4 3aKIIOYNTENBHOE TOBTOPEHHUE TIPH 16 IKkoABHEIN ypOK
HOJrOTOBKE K UTOIOBOM aTTeCTaLluu
110 TEOMETPUHU
Hroro: 68
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