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1. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA KYPCA
N3yuenne maremMaTvkd B CTaplied IIKOJE MAET BO3MOXHOCTb JIOCTHMKECHUS
00y4JaromuMHCs CIAEAYIONIUX Pe3yIbTaTOB.

Juunocmmuuie:
1) cpopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH; KDUTUYHOCTh MBIILICHHS, YMEHUE PACIIO3HABATh
JIOTUYECKU HEKOPPEKTHBIC BBICKA3BIBAHUS, OTINYATh TUIOTE3Y OT (PaKTa;
2) TOTOBHOCTB Y CIIOCOOHOCTh BECTU JUAJIOT C IPYTUMHU JIFOAbMU, TOCTUTATh B HEM
B3aUMOIIOHUMAHMS, HAXOIUTh OOIIUE 1[N U COTPYAHUYATD JJIsl UX JTOCTUXKEHUS;
3) HaBBIKM COTPYJIHUUECTBA CO CBEPCTHUKAMHU, IETbMH MIIQJIIIETO BO3pACTa,
B3POCJBIMHU B 00pa30BaTebHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEeIOBATEICKOM, MPOSKTHON U APYTUX BUAAX JIESITEIHHOCTH;
4) rOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHKEHUU BCEH JKM3HU, CO3HATEILHOE OTHOIICHUE K HETIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCTICIITHOW MpodeccroHaIbHOM 1 001IeCTBEHHON
JIeSTCIbHOCTH,
5) acTeTHYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAsi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA;
6) oco3HaHHBIN BEIOOP Oyayiel npodeccuu U BO3MOKHOCTEH pean3aiuu
COOCTBEHHBIX )KU3HCHHBIX TUIAHOB; OTHOIICHUE K MPOo(eCCHOHATBHOM
NeATeTbHOCTH KaK BO3MOXXHOCTH y4aCTHsI B PEIIEHUU JTUYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPOOJIEM.
JIM4HOCTHBIC PE3yJbTAaThl OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YHUCJIE B YACTH:
1. Ilampuomuueckozo ocnumaHus
[{eHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY HACJEAUI0, TOHUMAaHWs 3HAYCHUS
MaTeMaTHYEeCKON HAYKH B )KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIAJIETh JOCTOBEPHOM HHPOPMAIIUEH O MEePEIOBBIX TOCTHIKEHUSIX U OTKPBITHIX
MUPPOBON OTEUECTBEHHON MAaTe€MaTUKH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX
3HaHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;
2. I'padxcoancrkozo 6ocnumaHnus u HpagCmMeeHHO20 80CNUMAHUsL 0emell Ha
OCHOB€ POCCULICKUX MPAOUYUOHHBIX YEeHHOCMel
IIpencraBiaeHus o colMagbHBIX HOPMaxX U MpaBUiaX MEXIMIHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JESTEILHOCTH MPU BBITTOJTHEHUH y4eOHBIX, MO3HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUH SKCIIEPUMEHTOB, CO3/JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOTIOHUMAHUIO U B3aMMOTIOMOIIIM B MPOIIECCe ITON yUeOHOM
TSI TEILHOCTH; TOTOBHOCTh OIIEHMBAThH CBOE MOBEJICHUE U MOCTYIIKH CBOUX
TOBAPUIIICH C MTO3UIIUM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUI MOCTYTIKOB;
5. Honynapuzayus nayunvlx 3Hanuti cpeou oemeti (L{ennocmu nayunoeo
NO3HAHUS)
MupoB033peHYECKUX MPEACTABICHUN COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIIOIIMX OCHOBY JJIsl IOHMMAHMS CYIITHOCTH
Hay4YHOW KapTHHBI MUPA; TIPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTIX



Pa3BUTUSA NIPUPOJBI, B3AUMOCBA3AX YEIIOBEKA C IPUPOJIHON CPENOH, O pOIU
MpeaMETa B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;
N03HABaTEIbHBIX MOTHBOB, HAPABJIEHHBIX HA MMOJYYEHUE HOBBIX 3HAHUMN
0 MPEIMETY, HEOOXOAUMBIX AJI1 0OBSICHEHUSI HAOII01aeMbIX MPOLIECCOB U
SIBJICHUI;
03HABaTEIbHOM U MHPOPMALMOHHOM KYJIbTYpPbl, B TOM YKCJIE HABBIKOB
CaMOCTOSATEIbHOM pabOThI C yUeOHBIMU TEKCTaMU, CIIPABOYHON JTUTEPATYPOI,
JOCTYIHBIMHU TEXHUYECKUMHU CPEACTBAMHU MH(DPOPMAITMOHHBIX TEXHOJIOTUH;
UHTEpeca K 00yUYEeHHIO U MTO3HAHUIO, JTF0003HATEIbHOCTH, TOTOBHOCTHU U
CIIOCOOHOCTH K CaM000pa30BaHUIO, UCCIIEI0BATEIBCKON AESTENbHOCTH, K
OCO3HAHHOMY BbIOOPY HAIlPaBJIECHHOCTH U YPOBHS 00y4Y€HUs B JajbHEHIIEeM;
7. Tpyoosozo socnumanus u npogheccuoHaibHo20 CamMoonpeoeieHus
KoMMyHUKaTHBHON KOMIETEHIIMHM B OOIIECTBEHHO MOJIE3HOH, Yy4eOHO-
UCCIIeI0BAaTEIbCKOM, TBOPUECKON U APYTUX BUJAX JIEATEIbHOCTH; HHTEpeca K
PAKTUYECKOMY U3yUYEHHUIO MPOPECcCuil U TpyAa pa3InyHOTO Pojia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MTPEIMETHBIX 3HAHUN, OCO3HAHHOT'O BHIOOpA
UHAUBUAYAITBbHON TPAEKTOPUU MIPOJOJKEHUS 00pa30BaHUs C YIETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K MPEAMETY, 00IIECTBEHHbBIX
UHTEPECOB U MOTPEOHOCTEM.
Memanpeomemnuie:

1) ymMeHHre caMOCTOSTENBHO ONPENETATh IEIH IeITeTbHOCTH U COCTaBIISTh
IUTaHbI AESITENBHOCTH; CAMOCTOSITENIBHO OCYIIECTBISATh, KOHTPOIUPOBATH U
KOPPEKTHPOBATH JEATEIbHOCTD; UCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI JIJIS
JOCTHXKEHUS TOCTaBICHHBIX IEJIeH U peann3aluu MIaHOB JIeATeTbHOCTH;
BBIOMPATH yCTEIIHbIE CTPATETUU B PA3JIUYHBIX CUTYaAIUAX;

2) yMeHHUE IPOAYKTUBHO OOIIATHCS U B3aMMO/ICHCTBOBATH B MPOIIECCE
COBMECTHOM JEATEIbHOCTH, YIUTHIBATh MO3UIINH IPYTUX YYACTHUKOB
NEeATeNIbHOCTH, () (PEKTUBHO pa3periaTh KOH(PIUKTHI;

3) BnajieHNe HaBBIKAMU MTO3HABATEIBHOM, Y4eOHO-MCCIIE0BATENHLCKON U
MIPOEKTHOM JIEeATEILHOCTH, HaBBIKAMH pa3pelieHus Mpo0eM; ClIoCOOHOCTh U
TOTOBHOCTB K CAMOCTOSATEIHOMY IIOUCKY METOAOB PEIIEHUs TPAKTUYECKHUX 3a]1a4,
IIPUMEHEHUIO Pa3INYHBIX METOIOB TO3HAHNS;

4) rOTOBHOCTH M CITOCOOHOCTH K CAMOCTOSTEIbHON MHPOPMAITMOHHO-
II0O3HABATEJIBHOM JESTEIIBHOCTH, BKIIFOUAs YMEHUE OPUEHTUPOBATHCS B Pa3IMYHbBIX
MCTOYHUKAX UH(POpMAIUU, KpUTHIECKU OIICHUBATh U MHTEPIIPETUPOBATH
uH(GOpPMaIUIO, TOTYyYaeMYI0 U3 Pa3IUYHbIX HCTOUHUKOB;

5) ymeHue UCToNb30BaTh CpeicTBa HMHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosiorui (nanee — UKT) B perieHnu KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpTraHM3alMOHHBIX 33a4 C COOMI0IEHNEM TPEOOBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PeCYpCOCOepeKeHNUs, TPABOBBIX U AITUYECKUX HOPM,
HOPM UHGOPMAITMOHHON 0€30MaCHOCTH;

6) BiajieHHE SI3bIKOBBIMH CPEJCTBAMU — YMEHUE SICHO, JIOTHYHO U TOYHO
U3JlaraTh CBOKO TOUYKY 3pEHUS, UCIIOJIb30BaTh a/IeKBATHBIE SI3bIKOBBIE CPEJICTBA;

7) BnajieHHe HaBbIKaMU NTO3HABATEIbHOMN pe(IeKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHWM, I'PAHUIL] CBOEI0 3HAHUS U HE3HAHHUS, HOBBIX [TI03HABATENIbHBIX 3a7a4 U
CPEIICTB UX TOCTHUKEHHUS.



IlIpeomemmnuie

[IpeameTHbIe pe3ynbTaThl OCBOCHHS HHTETPUPOBAHHOTO Kypca MaTeMaTUKHU
OPUEHTHPOBAHBI HA POPMHUPOBAHUE IIETOCTHBIX MPEACTABICHUN O MUpE U 00IIIEeH
KYJbTYpPbl 00yUYarOIIUXCs MyTEM OCBOEHHUS CUCTEMATUUECKUX HAYUYHBIX 3HAHUN U
CIoco0OB IEMCTBUI Ha MeTanpeaAMEeTHON ocHOBe. OHU MpeAnoIaramT:
1) cpopMHUpOBaHHOCTH MPEACTABICHUN O MaTEeMAaTUKE KaK YaCTU MUPOBOMU
KyJIbTYpPbl U O MECTE€ MaTEeMaTUKU B COBPEMEHHOMN ITUBUIJIM3AIINH, O CIIOCO0aX
OMHCAHUs HA MATEMATUYECKOM SI3bIKE SIBICHUM pealbHOT0 MUPA;
2) chopMUPOBAHHOCTH MPEACTABICHUM O MaTEMAaTHYECKUX TTOHITHUSAX KaK O
BOKHEUIIINX MaTEeMaTUIECKUX MOJIEIISAX, TTO3BOJISIONINX OMUCHIBATh U U3yYaTh
pa3HbIC MPOIECCHI U SBJICHUS; TOHUMAaHUE BO3MOXKHOCTH aKCUOMATUYECKOTO
MOCTPOSHUSI MATEMAaTUUYECKUX TCOPUIA;
3) BnajgeHue METOIaMH JI0Ka3aTeNIbCTB M aITOPUTMOB PEIICHUS, YMEHHUE UX
IPUMEHSATH, IPOBOJIUTH JI0KAa3aTEIbHbBIE PACCYKICHHS B X0JI€ pPElISHUS 3a]1a4;
4) BajicHUE CTaHAAPTHBIMHU MPUEMAMH PEIICHUS PAIIMOHAIBHBIX U
UPPALMOHANIBHBIX, TTOKA3aTEIbHBIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YPaBHECHUN
U HEPABEHCTB, UX CUCTEM;
UCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE JJISl TIOMCKA
IyTH PELICHHS U WUIIOCTPAlMU PELIEHUSI YPABHEHHUI U HEPABEHCTB;
5) chopMHPOBAHHOCTH NPEICTABIEHUN 00 OCHOBHBIX MOHATHUSX, UJIEAX U METOJAX
MaTE€MaTHYECKOTO aHaJIN3a;
6) chopMHPOBAHHOCTH MIPEJICTABICHU O MPOIECCaX U SABJICHUAX, UMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM
MUpPE, 00 OCHOBHBIX MOHITHSIX
AJIEMEHTapHOMN TEOPHUH BEPOSITHOCTEH; CPOPMHUPOBAHHOCTH YMEHUN HAXOAUTh U
OILICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUN B MPOCTEUIINX MPAKTUIECKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYaHbIX BEJIUYNH;
7) BaJlcHUE HaBbIKAMH HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIXIIPOTPaMM MpHU
peluieHny 3aaad.
[IpeameTHbIe pe3ynbTaThl OCBOCHUSI HHTETPUPOBAHHOIO Kypca MaTEMAaTUKHU Ha
yrayOJIeHHOM YPOBHE OPMEHTHPOBAHBI HA MOATOTOBKY K MOCIEIYIONIEMY
mpo¢eCCHOHATTLHOMY 00pa30BaHMIO, PA3BUTHIO HHIMBUIYAIBHBIX CIIOCOOHOCTEH
oOydJarommxcs myTem 0ojiee TITy00KOTO OCBOCHUSI OCHOB HaYK,CHCTEMATHUECKIX
3HAHWUM, U CITOCOOOB ICUCTBHUH.
VYriyOneHHbIN ypOoBEHb U3YUYEHUS Kypca BKIIOUYAET €IIIe:
1)chopmupoBaHHOCTB MPEACTABICHUH 0 HEOOXOIUMOCTH JOKA3aTEIbCTB MPHU
000CHOBaHMHM MaTEeMaTUIECKUX YTBEPKACHUHN M POJIM aKCHOMATHUKHU B TIPOBEACHUH
JEYKTUBHBIX PACCYKICHU;
2)chopMUpPOBAaHHOCTH MOHSATUIHOTO anmnapara o OCHOBHBIM pa3jieiaM Kypca
MaTeMaTUKU; 3HAHHE OCHOBHBIX T€OpEM, (DOPMYII U YMEHUS UX IPUMEHSTD;
YMEHHUS I0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUS
3a;ay;
3)cpopMHUPOBAHHOCTH YMEHUN MOJEIUPOBATH PEAbHbIE CUTYAI[UU,UCCIEI0BATh
MMOCTPOCHHBIE MOJIENIN, MIHTEPIIPETUPOBATh MOJYUEHHBIN pPEe3ybTaT;



4) chopMUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX MOHSITUSIX MATEMAaTUUYECKOTO
aHaJu3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTepU30BaTh MOBECHUE
GyHKIMI, UCTIOJIB30BAaHUE ITUX 3HAHUU JIJIs1 ONMCAHMS U aHAJU3a PEeaIbHbIX
3aBUCHUMOCTEM;
5) BajieHue YMEHHUEM COCTaBJISATh BEPOSITHOCTHBIC MOCIIH TI0 YCIOBHIO
3a/1a41,BBIYMCIICHUE BEPOATHOCTEH HACTYIJICHUSI COOBITHI B TOM YHCIIE C
puMeHeHreM (HOpMyJT KOMOMHATOPUKHA U OCHOBHBIX TEOPEM TEOPUU
BEpPOSITHOCTEM; UCCIICIOBAHUS CIyUYafHBIX BEJIMUUH MO UX PACTIPEACIICHHUIO.

Yray0aeHHbIH YPOBEHb

((CI/ICTeMHO-TeopeTI/I‘IeCKI/Ie pe3yabTaTbD»

Pasznen Il. BoimyckHMK HAyuYnTCst V. BpiyCKHMK MOJY4YHT
BO3MOKHOCTh HAYYHUThCS
Hean JI1d ycnenmHoro npoaoJKeHUs s obecneuenus
OCBOCHUS o0pa3oBaHus MO CHEUATBHOCTSM, B03MOJICHOCU YCNEUHO20
npeaMera CBSI3aHHBIM C MPUKIIATHBIM npooodiceHUsl 06pa308anUs
UCIIOJIb30BaHUEM MaTeMaTHUKU no CneyuarbHOCmsM,
CBA3AHHBIM C
ocywecmeneHuem HayyHou u
uccn1e008amenbckou
dessmenbHOCMU 8 0biacmu
MAMeMamuKu U CMeNCHbIX
HAYK
Inemenmot — CB000HO OTIEPUPOBATH —  [locmuoicenue
meopuu MOHSTHSIMU: KOHEYHOE pe3yremamos pazdena ll;
MHOIHCECmE U MHOXECTBO, DJIEMEHT MHOXECTBA, | — Onepuposams NOHAMuUEM
Mamemamuue IIOJIMHOECTBO, I1IEpPECECUEHHE, onpeoenenusl, OCHOBHbIMU

CKOU 102UKU

o0beIMHEHNE U PA3HOCTh
MHOECTB, YUCIOBbIE MHOKECTBA
Ha KOOPJIMHATHOU MPSIMOH,
OTpPE30K, UHTEPBAJ,
MOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOM TOUYKOM, rpadudeckoe
peACTaBICHUE MHOXECTB Ha
KOOPJIMHATHOM TNTIOCKOCTH;

— 3aJlaBaThb MHOXXECTBa
NEePEUYUCICHUEM U
XapaKTEPUCTUUECKUM CBOUCTBOM;

— OICPpHUPOBATH INOHATHUAMMU:

YTBEPKJICHUE, OTPULIAHUE
YTBEPIKJICHUS, ICTUHHBIE U

suoamu onpeoenenutl,
OCHOBHbLIMU BUOAMU
meopem;

— NOHUMAMmMb Cymb
KOCBEHHO20
doxazamenbcmed,

— onepuposamsv NOHSMUIMU
CUEMHO20 U HECHEMHO20
MHOJCeCmea;

—  NpUMEHAMb Memoo
Mamemamu4ecKkotl
UHOYKYUU 01 NPOBEOeHUs
paccysicoenuti u
doKkazamenbCcme u npu




JIO’KHBIE YTBEPKIACHUS, IPUUNHA,
CJIECTBUE, YACTHBIN ClIy4yau
o01Iero yrBepKaeHus,
KOHTPIIPUMED;

— TPOBEPATH MPUHANICIKHOCTD
2JIEMEHTa MHOKECTBY;

— HaxOJUTh MEPECECUEHUE U
00BbeIMHEHNE MHOKECTB, B TOM
YHUCJIE TPEICTABICHHBIX
rpaduyecK Ha YUCJIOBOU MPSIMOM
Y Ha KOOPAUHATHOM TIOCKOCTH;

— TPOBOAUTH JI0KA3aTEIbHbIC
paccykaeHus 1jisi 000CHOBAHUS
MCTUHHOCTHU YTBEPKICHUM.

B noeceonesnoui sxcuznu u npu
usyueHuu Opyaux npeomemos:

— MCIIOJIb30BATh YUCJIOBbIC
MHOKECTBA Ha KOOPAUHATHOU
IIPSIMOU ¥ Ha KOOPJIAUHATHOMN
IJIOCKOCTH ISl OTIMCaHUs
peanbHbIX POLIECCOB U SIBJICHUN;

— TPOBOJUTH JOKA3aTEIbHbIE
pacCyXICHUA B CUTYalUsIX
IIOBCEIHEBHOM JKU3HU, IIPU
pelLIeHnN 3a1a4 U3 JPYrux
IPEAMETOB

peuieHuu 3a0adu.

B noeceonegnou scusnu u npu

U3yueHuU opyaux
npeomemos:

UCNONIL3068AMD
meopemuKo-
MHOIHCECMBEHHDIU A3bIK U
AZbIK JI02UKU 0151 ONUCAHUSA
PeabHbIX NPOYEccos U
A6NeHUL, NPU peleHuu
3a0au opyeux yueOHbvlx
npeomemos

Yucna u
8LIPAICEHUA

— CBo0OoaHO OnepupOBaThH
MOHATUSIMU: HATYpaJIbHOE YHUCJIO,
MHO>KE€CTBO HaTypaJbHBIX YHCEII,
1I€JI0€ YHUCJI0, MHOKECTBO LIEIBIX
quces, OOBIKHOBEHHAs po0b,
necsTuYHas Apo0b, CMEIIaHHOE
YHCJIO, pAIMOHAIBHOE YHUCIIO,
MHO>KE€CTBO PallUOHAIBHBIX YHUCE,
VUppaMOHAIBHOE YHCJI0, KOPEHB
CTCIICHH N, JCHUCTBUTEIBHOE
YHCJI0, MHOKECTBO
JICHCTBUTEIILHBIX YHMCEIT,
reoMeTpuyIecKasi HHTepIpeTaIus
HaTypaJdbHBIX, IEIbIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX
YHCelI;

— TIOHUMAaTh U OOBICHATH PA3HUILY
MEXKy MO3ULUOHHOMN U
HEIIO3UIIMOHHOM CUCTEMaMU

Jlocmuoicenue
pe3yaomamos paszoena ll;
Cc80000HO Onepuposams
YUCTOBLIMU MHONCECMBAMU
npu peuteHuu 3a0au,
NOHUMAMb NPUHUHBL U
OCHOBHble udeu
pacuuperusi YuUCi08bix
MHOMCECMB,

871a0emsb OCHOBHbLIMU
NOHSMUAMU MeoPUl
oenumocmu npu peueHuu
CMaHOapmHsIX 3a0ay
umems 6a308bie
npeocmasnenus o
MHOHCEeCmMEe KOMNJIeKCHBIX
yucen;

C80000HO BbINOIHAMDY
MOXMCOeCmBeHHble




3aIliCH YHUCE;

IEPEBOAUTH YUCIIA U3 OJJTHOM
CHUCTEMBI 3alUCH (CUCTEMBI
CUMCJICHUS) B APYTYIO;
JIOKA3bIBaTh U UCTIOJIb30BaTh
MPU3HAKU JETUMOCTU CYMMBI U
MIPOU3BEJICHUS TIPU BHITIOJIHCHUHT
BBIYMCIICHUH U PEILICHUU 3a/aY;
BBITIOJIHATH OKPYIJICHUE
palvoHaIbHBIX U
UppalMOHAIBHBIX YHCEN C
3aIJaHHOM TOYHOCTBIO;
CpaBHUBATH JECHCTBUTEIIHHBIC
Yucia pa3HbIMU CIIOCO0aMU;
yIOPS0YMBATH YUCTIA,
3allMCaHHbIE B BU/JIE
OOBIKHOBEHHOM U JECATUYHON
poOu, yuca, 3amrucaHHbIe C
MCIIOJIb30BAHUEM
apu(pMETHIECKOTO KBaIPATHOTO
KOPHsI, KOpHEW CcTerneHu OobIe 2;
HaxoauTh HOJl u HOK pa3nbsiMu
croco0amMu U UCIOJIb30BaTh UX
[P PELICHNUH 3a]1ay;

BBIIIOJIHSITh BBIYUCIIEHUS U
npeoOpa3oBaHuUs BEIPAKCHHM,
COJIepIKalllUX JACHCTBUTEIbHbBIC
4yucia, B TOM YHCII€ KOPHH
HAaTypAJIbHBIX CTEIICHEH;
BBINIOJIHSITh CTAHIaPTHHIE
TOKIECTBEHHBIE TIPEOOpa30BaHUs
TPUTOHOMETPUUYECKUX,
Jorapu(pMUYECKUX, CTCTICHHBIX,
UPPALMOHAIBHBIX BBIPAKEHUN.

B nosceonesnou srcusznu u npu

U3yyeHuu Opyaux npeomemos:

BBITIONHSTH U OOBIACHSITH
CpaBHEHHUE PE3yJIbTATOB
BBIUUCIICHUH TP PEIICHUN
NMPAKTHYECKUX 33724, B TOM YHCIIE
pUOTMKCHHBIX BBIUNACIICHUH,
UCIIOJIb3YS Pa3HbIE CIIOCOOBI
CpaBHEHUN;

3aMuChIBaTh, CPABHUBATD,

npeobpazoeanus
MPUSOHOMEMPUYECKUX,
Jlo2apugmuseckux,
CHMEeneHHbIX BbIPANHCEHUL,
enaoems (hopmynou
ounoma Heromona,
NpUMeHamMb NPU peuleHuu
3a0au meopemy o
JIUHEUHOM NPedCmasieHuU
HOI;

NPUMeHMb NPU peueHuu
3a0au Kumatickyro
meopemy 06 ocmamrax,
NPUMeHMb NPU peueHuu
3a0au Manyro meopemy
Depmay

yMemb 8bINOJHAMb 3ANUCDH
YUCAA 8 NO3UYUOHHOU
cucmeme CUUCIEHUSL,
NPUMEHIMb NPU peueHuu
3a0a4 meopemuKo-
YuUCn08ble PYHKYUU. YUCTLO
u cymma oenumeiet,
@ynxyuro Diinepa;
NPUMEHIMb NPU peuleHuu
3a0au yenuvie Opoou,
NPUMEHIMb NPU peuleHuu
3A0AYMHO2OYNEHbL C
oeticmeumebHbIMU U
yenvimu
Koahhuyuenmamu;
671a0enmb NOHSAMUIMU
npUBOOUMBLU U
HEeNnpuBoOUMbLLL MHO2OYNEH
U NPUMEHAMb UX NPU
peuteHuu 3a0a4,
NPUMEHAMb NPU PeuleHuU
3a0ay OCHOBHYI0 meopemy
aneeopul;

NPUMEHAMb NPU PeuleHuu
3a0a4 npocmetiuiue
@DYHKYUU KOMNIIEKCHOT
nepemeHHoU KaKk
eeomempuyeckue
npeobpazoamnus




OKPYTJISITh YUCIIOBBIE TAHHBIC
pealbHBIX BEIHMYUH C
UCTIOJIh30BAaHUEM PA3HBIX CUCTEM
U3MEPEHHUS;

— COCTaBIISITh M OLIEHUBATh Pa3HBIMU
croco0amMu YKHCIIOBbIE BbIPAXKEHUS
NpU PEIICHUH MPAKTUISCKUX 3319
W 337124 U3 APYTUX yuyeOHBIX

IPEAMETOB
Ypasnenua u | — CpobogHO omepupoBaTh —  Hocmuoicenue
HepaseHncmea MOHSITUSMU: YpaBHEHUE, pe3yaomamos pazoena ll;
HEPaBEHCTBO, PABHOCUIIbHBIE — C80000HO onpeodenams mun
YpaBHEHHUS U HEPABEHCTBA, U 8blOUPaAMb MEmoo
YpaBHEHHUE, SIBISIOLIECECS peuierusi NOKa3amelbHblX
CJIEACTBUEM JIPYTrOro YpaBHEHMUS, U 102apugmuyeckux
YpaBHEHUS, paBHOCHJIbHBIE HA VpAasHeHuU U HepageHcms,
MHOECTBE, PABHOCUJIbHbBIE UPPAYUOHATLHBLX
npeoOpa3zoBaHusl ypaBHEHUM; VpagHeHuu U Hepagencms,
— peuarth pa3Hble BUAbl YPAaBHEHUI MPUSOHOMEMPUYECKUX
Y HEPAaBEHCTB U UX CUCTEM, B TOM VpagHeHuu U HepageHcms,
YHUCJIE HEKOTOPBIE YpaBHEHHUS 3-ii ux cucmem,
u 4-it ctenenei, 1poOHO- — €80000HO peuiambs
palrOHaJIbHbBIE U cucmemvl TUHEUHbIX
UPPALMOHAIIBHBIE; ypasHeHul,
— OBJIaJIETh OCHOBHBIMH THUIIAMU — pewiamsb OCHOBHbIE MUNbL
NOKa3aTEeNbHBIX, VpasHeHuul u HepaseHcms ¢
Jorapu(pMUYECKUX, napamempamu,
UPPALMOHAIBHBIX, CTEIIEHHBIX —  NPUMEHMb NPU PeuLeHUl
YpPaBHECHUN U HEPABEHCTB U 3a0a4 HepaseHcmea
CTaHIapPTHBIMH MCTOJaMH UX Kowu — EyH}lKO@CKOgO’
pELIEHN U IPUMEHSATD UX IIPU Bepuynau;
pCIICHUN 3aJ1a4, —  UMemvb npeocmasieHue o
— TIIPUMEHATH TCOPEMY BCBY K HepageHcmeax Megfcdy
PELICHUIO YPaBHEHHIA; CpeoOHUMU CmeneHHbIMU

— TPHUMEHSATH TeopeMy Buera mst
pEIIeHUsT HEKOTOPHIX YPaBHCHHM
CTEIIEHU BBIIIIE BTOPOW;

— TIOHHMATh CMBICIT TEOPEM O
PaBHOCHJIBHBIX H HEPABHOCHIIBHBIX
npeoOpa3oBaHUSX YPaBHCHUN U
YMETb UX JIOKA3bIBATh;

— BJAJICTh METOJIAMU PCIICHHSI
ypaBHEHUH, HEPABEHCTB U HX
CUCTEM, YMETh BEIOMpATh METO/
peleHuss 1 000CHOBBIBATH CBOM
BBIOOD;




— HUCHOJB30BaTh METOJ HMHTEPBAJIOB
JUTS peIIeHUsT HEPaBEHCTB, B TOM
qyucie ApoOHO-palIMOHANIBHBIX U
BKJIFOYAIOIIUX B ceOsI
UppalOHATBHBIC BEIPAKCHHUS,

— peuiath anredpandecKue
yYpaBHCHHS ¥ HEPABCHCTBA U MX
CUCTEMBI C TTapaMeTPaMHu
anredpandeckuM U rpaduyecKum
METOJIaMH;

— BIIQJIETh Pa3HBIMH METOJaMHU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

— pemiaTh YpaBHEHHUS B IIEIIbIX
qHCclax;

— u300pakaTh MHOXKECTBA HA
TUTOCKOCTH, 33]JaBa€MbIC
ypaBHCHHSIMU, HEPABCHCTBAMU U
WX CHCTEMaMHU;

— CBOOOHO UCTIONB30BATh
TOXKICCTBEHHBIE MPEOOPa30BAHMS
NPU PEIICHUU YpaBHEHUH U
CUCTEM ypaBHEHUH

B noeceonesnoui sxcuznu u npu
usydeHuu Opyeux npeomemos:

— COCTaBJISAITh U pellaTh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IIPU
pElIeHUH 3a7a4 IPYTuX Y4eOHbIX
IIPEAMETOB;

— BBIIIOJHATH OLIEHKY
IPaBIONIOA00HS PE3YIHTATOB,
IIOJIy4aeMbIX IPU PEIICHUN
Pa3IMYHBIX YPaBHECHUM,
HEPABEHCTB U UX CUCTEM IpHU
pelIeHny 3a1a4 Ipyrux yueOHbIX
IPEAMETOB;

— COCTaBJISITh U PELIATh YPABHEHUS U
HEPABEHCTBA C IMapamMeTpaMu Ipu
pelIeHny 3a1a4 Ipyrux yueOHbIX
IPEAMETOB;

— COCTaBJISITh YPABHEHHE,
HEPABEHCTBO WJIM UX CUCTEMY,
ONMCHIBAIOIINE PEATBHYIO
CUTYaLNIO WIN IPUKIIATHYIO
3a71a4y, HHTEPIPETUPOBATH




IIOJIy4YE€HHBIE PE3YIIbTATHI,
YICIIOJIb30BaTh IIPOTPAMMHBIE
CpeacTBa IIpU PELICHUU
OTZEJIBHBIX KJIACCOB YPABHEHUU U
HEPABEHCTB

Dynkyuu

Brnaners mOHATHAMHA: 3aBUCIMOCTh
BEJIMYMH, PYHKIIUS, apTyMEHT U
3HaueHue QyHKIMHU, 00J1aCTh
OTIpeIeTICHNS] © MHOXKECTBO
3HaueHUN QYHKLIMH, rpaduK
3aBUCUMOCTH, IpapuK QyHKIIHH,
HYJTU (QYHKIIAHA, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHUE
Ha YMCIIOBOM MPOMEXKYTKE,
yObIBaHME HA YHCIOBOM
IPOMEXYTKEe, HanOoJIbIIee 1
HanMCEHbIIIee 3HAaUCHUE QYHKITUU
Ha YMCIIOBOM IPOMEKYTKE,
nepuoanyeckas QyHKIUS, TIEPUO/I,
YeTHasl ¥ HeueTHast QyHKIINH;
YMETh MPUMEHSITh 3TU MOHATHUS
IIpU pelIeHu  3a/1a4;

BJIQ/IETh MMOHSTUEM CTETIEHHAs
GyHKIMS; CTPOUTH ee TpaduK U
YMETh MPUMEHSITh CBOMCTBA
CTeNeHHON (DYHKITUU MPH
pEIIeHUH 3a/a4;

BJIQ/IETh MOHSATUSAMHU
nokaszaTeabHass GyHKIHS,
AKCIIOHEHTA; CTPOUTD UX rpaduKu
U YMETh MPUMEHSATH CBOWCTBA
MOKAa3aTeIbHON QYHKIIUU TIPU
pEIICHNUH 3a/a4;

BJIQ/ICTh MOHSATHEM
norapupmudeckas QyHKITHS;
CTpOUTH €€ TpaduK U yMETh
IIPUMEHSATH CBOMCTBA
JgorapupMUIecKO GyHKITUN TTPH
pElIeHNH 3a/1a4;

BJIQ/ICTh MMOHSATUSAMH
TPUTOHOMETpUYECKHE (PYHKITHNH;
CTPOUTH UX rpaduKi U YMETh
MIPUMEHSTH CBOMCTBA
TPUTOHOMETPUUYECKHUX (DYHKITHIA
IIpH peeHUH 3a71a4;

BJIQJICTh MOHSATHEM OoOpaTHas

—  Jlocmuoicenue
pe3yromamos pazoena 11;

— 81a0emv NoHAmuUeM
ACUMNIMOMbL U YMEMb €20
NPUMEHAMb NPU peuleHuu
3a0au;

—  NpUMeHAMb Memoobl
pewierusi NpoCmenux
ougpepenyuanvrulx
VpasHeHuu nepeozo u
8MOp020 NOPLOKO8




(yHKLUS; TPUMEHATH 3TO MOHATHE
IpU pelIeHUH 3a/a4;

— TPUMEHATH NPU PELICHUH 3a/1a4
CBOICTBA (DYHKUUI: YETHOCTb,
NEPUOJUYHOCTh, OTPAHUYEHHOCTD;

— TPUMEHATH NP PELICHUH 3a/1a4
npeoOpazoBaHus rpadukoB
dyHKumii;

— BJIAJIETh NOHATUSIMU YHCIOBas
NOCJIEIOBATEIbHOCTD,
apumeTnieckas u
reoMeTpuYecKas porpeccus;

— TPUMEHATH NP PELICHUH 3a/1a4
CBOICTBA U MpU3HAKU
apupMeTHIEeCKO U
reOMETPUUECKOM IPOrPeECCUil.

B nosceonegnoii scusnu u npu
usyueHuu Opyeux yueoHvix
npeomemoas.

— ONpenessiTh 1o rpadukam u
UCIIOJIb30BaTh JJIsl PEIICHUS
NPUKJIAIHBIX 3a7a4 CBOMCTBA
peaNbHBIX MPOIECCOB U
3aBUCUMOCTEH (HAaMOOJbIINe U
HAaUMEHBIITUE 3HAYCHUS,
IPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (PYHKITUH, TPOMEKYTKU
3HAKOTIOCTOSTHCTBA, ACUMIITOTHI,
TOYKH Tepernda, Nepuos M T.11.);

— HHTEPIPETHPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOMU
IIPAKTUYECKON CUTYaLUU;.

— OmpenemnsiTh mo rpadukam
IPOCTEHTIINE XapaKTePUCTHKU
NEPHOJUIECKUX TMPOIECCOB B
OMONIOTHH, YKOHOMHKE, MY3bIKE,
pPaanoCBsI3U U Ap. (aMIUTUTY/A,
NepUOJ U T.I1.)

Dnemenmot
mamemamuue
CK020 aHau3a

— Bnaners mousstieM OECKOHEYHO
yOBIBaroIasi reoMeTpruIecKas
IIPOTPECCUS U YMETh PUMEHSTh
€ro MpH peIIeHUH 3a/1aY,

— TPHUMEHSATH JJIs pelIeHUs 3a/1a4
TEOPHIO TIPECIIOB,;

— BJIAJETh NOHITUAMU OECKOHEYHO

—  Jocmuoicenue
pesyivmamos pazoena l1;

— €80000HO 811a0emb
CMAaHOapmMHbIM
annapamom
Mamemamu4ecko2o
ananuza OJisl 8bIYUCIeHUS




OompiIMe 1 OECKOHEYHO MaJlble
YUCJIOBBIC MOCIE0BATEILHOCTU U
YMETh CPaBHUBATh OECKOHEYHO
OompiIre 1 OECKOHEYHO MaJlble
MOCJIEI0BATEILHOCTH;

— BJIAJCTh NOHATUAMU: TPOU3BOTHAS
(GYHKIIUU B TOYKE, IPOU3BOTHAS
byHKIMY;

— BBIYUCIISITH TIPOU3BOTHEIC
AIIEMEHTAPHBIX (PYHKITUH U UX
KOMOWHAIINI;

— wuccienaoBaTh QyHKIIUU Ha
MOHOTOHHOCTH M DKCTPEMYMBI;

— CTpOWTbh rpadKK M PUMEHSATH K
pEIIeHHUIO 3a/1a4, B TOM YHUCJIE C
napamMeTpom;

— BJAJCTh MOHATHEM KacaTelbHas K
rpad@uky QyHKIIUU U YMETh
PUMEHSTH €T0 TIPH PEIICHUN
3azay;

— BIIQJIETh NOHITUSIMU
nepBooOpazHast PyHKIHA,
OTIpeJICTICHHBIN UHTETpa;

— MpUMEHATh TeopeMmy HproToHa—
JleiiOHMIA ¥ €€ CIeNCTBUS IS
perieHus 3aaad.

B noeceonesnoui sxcuznu u npu
usyweHuu Opyeux yueoHvix
npeomMemos:

— peuath MPUKJIIAIHbIC 33]1a4U U3
Oounonoruu, GU3NKU, XUMHH,
SKOHOMUKHU U IPYTUX NPEAMETOB,
CBSI3aHHBIE C UCCIEAOBAHUEM
XapaKTEPUCTUK MTPOLECCOB;

— HMHTEPIPETUPOBATH MOJYUYCHHbBIE
pe3yJIbTaThl

NPOU3B0OHBIX PYHKYUU
OOHOU NepeMeHHOU;
C80000HO NPUMEHSMb
annapam
MaAmemamuiecKo2o
ananuza OJist UCCe008aAHUS.
@yHKYULl U nOCMpoeHUs
epaguxos, 8 mom uucie
uccne008aHusl Ha
8bINYKIOCMb,
onepupogamu NoHAmMuUeM
nep8oodpazHoll yHKYUU
0J1s1 peuleHus 3a0ay;
061a0emb OCHOBHbIMU
ceedeHusAMU 00 uHmezpaie
Hvromona—Jletibnuya u eco
npocmenuux
NPUMEHEHUSIX,
onepupogamu 8
CMAHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU BbICULUX
NOPsIOK08;

yMemv NPUMeHams npu
peuleHuu 3a0ay ceolcmada
HenpepuleHbIX (QYHKYUL,
yMemv NPUMeHams npu
peuleHuu 3a0ay meopemul
Betiepwumpacca,

yMemb GbINOJHAMb
npUOIUIICEHHbLE
BbIUUCTICHUS (MEMOObL
peuleHus ypasHeHuil,
BbIUUCTICHUS
OnpeoesieHH020
unmezpana),

yMemb NPUMEHsmMb
NPUNOdCEeHUe NPOU3800HOT
U onpeoeneHHo20
uHme2paa K peueHuio
3a0a4 ecmecmeo3HaAHUsL,
e1ademsv NOHAMUAMU
68Mopas Npou3600Hasl,
BbINYKIIOCMb 2pAPUKa
dyuxkyuu u ymems
ucciedosams QyHKYuo Ha
8bINYKIOCMb




Cmamucmuka
u meopus
eepossmuocme
i, 102uKa u
KomoOunamopu
Ka

OnepupoBaTh OCHOBHBIMHU
OMHCATEIbHBIMU
XapaKTEPUCTUKAMH YUCIOBOTO
Habopa, NOHATHEM I'eHepallbHas
COBOKYITHOCTb U BBIOOPKOM U3 HEE;
ONEepUpPOBATH MOHATUSAMH: YaCTOTa
U BEPOATHOCTH COOBITHS, CYMMa U
IIPOU3BECHUE BEPOATHOCTEN,
BBIUUCIISITh BEPOSITHOCTH COOBITUI
Ha OCHOBE IOJCYETA YHUCIIA
HCXO/JIOB;

BJIa/I€Th OCHOBHBIMH MOHSATUIMHU
KOMOMHATOPUKHU U YMETh UX
OPUMEHSTh IPU pElICHUH 3a/1aY;
UMETh IpeJICTaBlIeHnEe 00 OCHOBax
TEOPHUH BEPOSITHOCTEN;

UMETH MPEJICTABICHUE O
JTUCKPETHBIX U HEMPEPBIBHBIX
CIIy4ailHBIX BEJIMYMHAX U
pacrpeneneHusx, o
HE3aBUCUMOCTH CIIyYalHBIX
BEJINYMH;

UMETH MPEJICTABICHUE O
MaTeMaTU4YECKOM OKUJAaHUU U
JIUCIIEPCUHU CITyYailHbIX BEJIMYMH;
UMETH MPEJICTABICHUE O
COBMECTHBIX PACIPEICIICHUIX
CIy4alHBIX BEJINYHUH;

MOHUMATh CYTh 3aKOHA OOJBIINX
qrces ¥ BBIOOPOYHOTO METO/1a
U3MEPEHUS BEPOSITHOCTEN;

UMETH IPEJICTABIEHUE O
HOPMAJIbHOM pacIpeAesIeHUN U
IpUMepax HOPMaJIbHO
pacupeeneHHbIX CIIy4ailHbIX
BEJINYUH;

UMETH NPEJICTABIIEHUE O
KOPPESLUY CIIy4ailHbIX BEJIUYMH.

B nosceounesnoti orcusnu u npu

U3yyeHuu Opyaux npeomemos:

BBIYMCIIATh WX OLICHUBATH
BEPOSITHOCTU COOBITUI B peasibHOM
KW3HU,

Jlocmuorcenue
pezyavmamos pazoena l;
umMemsv npedcmasieHue o
YeHmpanbHOU NPeoeibHOl
meopeme;

umMemsv npedcmasieHue o
8b100POYHOM
Ko3¢hhuyuenme
Koppenayuu u TuHeuHou
pezpeccuu;

umemsv npedcmasieHue o
CMamucmu4eckux
2UNome3ax u nposepke
CMamucmu4ecKoll
2unome3swl, 0 CMamucmuke
Kpumepusi u ee yposHe
3HAUUMOCTU,

UMems npeocmasiieHue o
CB53U DMAUPUYECKUX U
meopemu4ecKux
pacnpeoenenutl,

UMems npeocmasiieHue o
KOOUpPOBAHUU, 08OUUHOLL
3anucu, 080UYHOM Oepese;
671a0emb OCHOBHbIMU
NOHAMUAMU Meopul
epaghos (epagh, eepuuna,
pebpo, cmenenv epulLUnbl,
nyms 6 epage) u ymems
NPUMeHIMb UX Npu
peuteHuu 3a0au,

UMemsb npeocmasieHue o
0epesvsix U ymemon
NpUMeHsIMb NPU peueruu
3a0ay;

871a0emsb NOHAMuUeMm
CBA3HOCMb U YMEemb
NPUMEHSAMb KOMNOHEHMbl
C8A3HOCMU NPU peuleHUU
3aoau,

yMemb 0Cyujecmeisimy
nymu no peopam, 06xo00bi
pebep u sepuiun epaga,
umems npeocmasierue 0o
2UNIEPOBOM U
2AMUTILIMOHOBOM NYMU,




— BBIOMPATH METOJBI MTOAXOSIICTO umems npeocmaenenue o
npeAcTaBiIeHUs U 00paboTKu mpyoHOCMU 3a0a4u
JAHHBIX HAX0#COeHUs
2aMUTbMOHO8A NYMU,

—  81a0emb NOHAMUAMU
KOHeYHble U CYUemHble
MHOJICECMBA U YMemb UX
NPUMEHAMb NPU PeueHuu
3ao0au,

—  yMemb NPUMEHSMb Memoo
Mamemamu4eckoul
UHOYKYUU,

—  yMemb NPUMEHMb
npunyun J{upuxie npu
peueruu 3a0ay

Texcmoeswie — Pemarts pa3Hble 3a1a4u — [locmuoicenue

3a0auu MOBBIIICHHOUN TPYIHOCTH; pe3yromamos pazoena ||

— aHaIM3MPOBATh YCIOBHE 33J1a4H,
BBIOMPATH ONTHMAJIBHBIA METO/I
pelIeHus 3aa4u, pacCMaTpUBas
pa3ITUYHbIE METO/IbI;

— CTPOUTH MOJIENb PEIICHUS 3a/1auH,
IPOBOAUTH JI0KAa3aTEIbHbIC
paccy>KIeHus P pelIeHUU
3a/1au;

— pemiath 3a7a4u, TpeOyrommue
nepebopa BapuaHTOB, TPOBEPKH
yCIIOBUH, BEIOOpA ONTUMAIEHOTO
pe3yNbTaTa;

— aHaTM3UpOBaTh U
UHTEPIPETUPOBATH MOTyUCHHBIE
pellIeHus1 B KOHTEKCTE YCIOBHUS
3a/1auu, BEIOUPATh PEUICHUs, HE
IPOTUBOPEYALIUE KOHTEKCTY;

— TEpPEeBOAUTH MPU PEIICHUH 3aa4H
UHGOPMAIIIIO U3 OTHOU (HOPMBI
3aMuCH B IPYTYIO, UCTIONIB3YSI PH
HEOOXOAMMOCTH CXEMBI, TaOJIHUIIBI,
rpaduku, TEarpaMMel.

B nosceonesnoti orcusnu u npu
U3yyeHuu Opyaux npeomemos:

— pemaTh NPaKTUYECKUE 3a]1a4d U
3a7]a4 U3 APYTUX MPEIMETOB




T'eomempus

— BuianeTts reomerpuuecKuMu

HNOHATUSMU TIPU PEIICHUH 33724 U
POBEACHUN MaTEMaTHIECKUX
paccyXIeHUN;

CaMOCTOATENIBHO (POPMYITHPOBATH
OTIpeIeTICHNS] TEOMETPUIECKHIX
¢uryp, BeIIBUTaTh TUTIOTE3HI O
HOBBIX CBOMCTBaX M MpHU3HAKAX
reOMETPUYECKUX PUTyp U
00OCHOBBIBATh UM ONPOBEPTaTh
UX, 000011aTh WU
KOHKPETH3HPOBATh PE3yIbTaThI HA
HOBBIX KJlaccaxX (hpUryp, mpoBOIUTH
B HECIIOKHBIX CITyJasX
kjaccuukaiuio Guryp mno
pa3IMYHBIM OCHOBAHUSM;
MCCIIEJIOBATh YEPTEKH, BKITFOUAS
KOMOUHAIUU GUTYp, U3BIEKATD,
UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO,
IPEJICTABICHHYIO HA YepTexax;
peniarh 3aa4i reOMETPUIECKOTO
coJiep KaHusl, B TOM YHUCJIE B
CUTYaIUsIX, KOT/Ia aJlTOPUTM
pEIIeHHs HE CIIeyET SBHO U3
YCIIOBUS, BBITIOJHATD
HEOOXOIMMBIE JJI PEIICHUS
3a/1ayu JAOTMOJIHUTEIbHBIC
MIOCTPOCHMSI, UCCIIEIOBATh
BO3MOKHOCTh IPUMEHEHUS TEOPEM
U popMyJ IS pelIeHus 3a/1a4;
yMeTh (OPMYIHPOBATH U
JI0Ka3bIBaTh FT€OMETPUUECKUE
YTBEPKIACHUS;

BJIaJIETh MOHATUAMU
CTEpEOMETPHH: TIPU3Ma,
napa’suiesenune]], MupaMuaa,
TeTpa’p;

UMETH MPECTABICHUS 00
aKCHOMAaxX CTEPEOMETPHUH U
CIIEJICTBUSIX U3 HUX U YMETh
OPUMEHSATH UX IPH PEIICHUN
3ajady;

YMETb CTPOUTH CEUCHUS
MHOTOTPAHHUKOB C
UCTIOJIh30BaHUEM PA3TUIHBIX

HUmemwv npedcmasnenue 06
AKCUOMAMUYECKOM
Memooe;

671a0emsb NOHAMuUeMm
eeomempuyecKue mecma
mouex 8 NpoCmpancmae u
yMemb NPUMEHAMb UX OJis
pewienus 3a0ay,

ymemb NPUMeHsmb OJisl
peuierust 3a0ay ceolcmea
NJIOCKUX U O8Y2DAHHBIX
V208, MpexepanHoco yaid,
meopembl KOCUHYCO8 U
CUHYCO8 OJIsl MPEeXePaHHO20
yena,

671a0emsb NOHAMuUeMm
nepneHouKyIapHoe
cedeHue npumol U ymMemsn
NPUMEHAMb e20 Npu
peueruu 3a0ay;

UMemsb npeocmasiieHue o
080lICMEeHHOCMU
NpPasUIbHbIX
MHO202PAHHUKOB,
671a0enmb NOHAMUIMU
YeHmpaibHoe u
napaieibHoe
npoekmuposanue u
NPUMeHImMb UX Npu
nocmpoenuu ceyerull
MHO202PAHHUKOB MEMOOOM
npoeKyuil,

UMemsb npeocmasieHue o
pazeepmie MHO202PAHHUKA
u Kpamuauuem nymu Ha
noepxHoCmu
MHO202PAHHUKA,

uMems npeocmasieHue o
KOHUYeCKUX CeYeHUsX;
uMems npeocmasieHue o
Kacaruwuxcs cgepax u
KoMOUHayuu mein
8pawjeHus U ymems
NPUMEHAMb UX NpU
peuteHuu 3a0a4,
NPUMEHAMb NPU peuleHul




METOA0B, B TOM YHCJIE U METO1A
CJEM0B;

UMETH NPEJICTABICHUE O
CKPEIIMBAIOUIUXCS TPSIMBIX B
IPOCTPAHCTBE U YMETh HAXOJIUTh
yTOJ U PACCTOSIHUE MEKY HUMHU;
OPUMEHSTH TEOPEMBI O
napajyIeIbHOCTU MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE MPHU
peleHny 3aaay;

YMETh NPUMEHSTh MapajuieIbHOE
IPOEKTUPOBAHUE IS
nu300paxkeHus puryp;

YMETh NPUMEHSTh
NEPHEHAUKYISIPHOCTH MPSIMON U
IJIOCKOCTH IIPU PEIICHUH 33/1a4;
BJI/IETh MOHSATUSAMHU
OpPTOTOHAJIBHOE MPOEKTUPOBAHUE,
HAKJIOHHBIE U UX MPOEKIIUU, YMETh
IPUMEHATH TEOPEMY O TPEX
NEPHEHAUKYJISIPaX IPU PEIICHUH
3aj1ad;

BJIAJIE€Th MOHATUSIMU PACCTOSTHUE
Mexay (UrypaMu B MpOCTPAHCTBE,
001U NEPIEHAUKYIISP ABYX
CKPEILLMBAIOLIUXCS MPAMBIX U
YMETh MPUMEHSTh UX TIPU
pelieHny 3aaay;

BJIAJETh MTOHSATUEM YTOJI MEXKAY
PSIMOM U MJIOCKOCTBIO U YMETh
IPUMEHSTH €r0 IIPU PELIEHUN
3azay;

BJIa/I€Th INOHATUSMH JIBYIPaHHBIN
yTOJI, YTOJI MEX]y INIOCKOCTSIMU,
NEPIEHINKYISPHBIE ITIOCKOCTH U
YMETb IPUMEHSTh UX ITPU
pElIeHNH 3a]a4;

BJIa/I€Th IMOHATHUAMM MpU3Ma,
napajijiesIenuIel U IpUMEHATh
CBOMCTBA MapajuieJIenuIe/1a Npu
pELIeHNH 3a/ad4;

BJIa/IETh MOHATHEM
IPSIMOYTOJIBHBIN MapasuiesenuIes
U IPUMEHSTh €ro IPU PEIICHUH
3azay;

BJIa/IETh MOHATUIMH MPAMHU/JIA,

3a0a4 popmyny
paccmosiHusi om mouku 00
NIOCKOCMU,

671a0emsb pazHbIMU
cnocobamu 3a0anus
NPAMOU YPABHEHUAMU U
yMemb NPUMeHAmMb npu
peweruu 3a0ay;
NPUMeHmMb NPU peuleHuu
3a0a4 u 0oKazamenbCcmee
meopem 8eKmopHbll
Memoo U Memoo
KOOpOUHam,

umems npeocmasiieHue 0o
axkcuomax obvema,
npUMeHsms opmy.ibl
00beM08 NPAMOY20JIbHO20
napainieienuneod, Npu3mbl
U nUpamuosl, mempa’opa
npu peuteHuu 3a0au,
npuMeHsims meopemul 00
OMHOWEHUAX 00bEeMO8 NpU
peueruu 3a0ay;
NpUMeHamb UHme2pa 0is
BbIYUCTEHUSL 00BEMO8 U
nogepxuocmeti mei
8pawyeHUsl, 8bIYUCICHUS
niowaou cghepuueckozo
nosica u 06vema waposo2o
Cnosi;

UMemsb npeocmasieHue o
O0BUIICEHUSX 8
npocmpancmaee.
napaieibHoM nepetoce,
cummempuu
OMHOCUMENLHO
NAOCKOCMU, YEeHMPATIbHOU
cuMMempuu, nogopome
OMHOCUMENLHO NPAMOU,
BUHMOBOU CUMMEMPUU,
yMemb NPUMEHAmMb UX Npu
peutenuu 3a0a4,

umMems npeocmagiieHue o
RIOWAOU OPMOSOHANLHOLL
npoeKyuu;

UMems npeocmagiieHue o




BUJIBI TUPAMU]T, DIIEMCHTHI
NIPABWIHLHON MTUPAMUIBI U YMETh
NPUMEHSTH UX MPU PEIICHUN
3azay;

UMETh NPEJICTABIICHUE O TEOPEME
Diinepa,TpaBUIIbHBIX
MHOTOTpaHHUKAX;

BJIAJIETh IOHSTUEM TUIOIIATU
MTOBEPXHOCTEH MHOTOTPAaHHUKOB U
YMETh MIPUMEHSTH €T0 TPH
pElIeHUH 3a/a4;

BJIQJICTh MMOHSATUSMH TEjIa
BparieHus (UIUH]IP, KOHYC, I1ap
u cdepa), UX CeUCHUS U YMETh
NPUMEHSATH UX MPU PEIICHUN
3azay;

BJIQJICTh IMOHATHUSIMHM KacaTeIbHBIC
IPSIMBIC U TJIOCKOCTH U YMETh
NPUMEHSTH U3 TIPU PEIICHUN
3azay;

UMETh TIPEJICTABIICHUS O
BITMCAHHBIX U OMHUCAHHBIX chepax
U YMETbh NMPUMEHSTDH UX MPU
pElIeHNH 3a/a4;

BJIQ/ICTh MOHSATUAMH 00BEM,
00BEMBbI MHOTOTPAHHUKOB, TEJ
BpallleHHs U PUMEHSATH UX TIPH
pEIIeHUH 3a/a4;

UMETh TIPEJICTABIICHNE O Pa3BEPTKE
IWIMH]IpA U KOHYCa, MJI0IIaIu
MOBEPXHOCTH IIJIMH/pA U KOHYCA,
YMETh MPUMEHSTh UX TIPH
pEIICHNUH 3a/a4;

UMETh TIPEJICTABIICHUE O TUIOIIAIN
chepsl U YMETh MPUMEHSITH €T0
IIpH penieHUN 33714,

YMETh pelaTh 3a/1a4u Ha
KOMOUWHAITUU MHOTOTPAHHUKOB U
TEJ BPAICHUS;

UMETH MPEJICTABICHUE O MOJ00NU
B IIPOCTPAHCTBE U YMETh periaTh
3a7a4y Ha OTHOLIEHHE 00HEMOB U
IJIOIIAIEH MMOBEPXHOCTEN
no00HBIX QUryp.

B nosceounesnoti orcusnu u npu

mpexepaHHoM u
MHO202PAHHOM Yeiie U
APUMEHAMb CEOUCMBA
NJIOCKUX Y208
MHO202PAHHO20 Yena npu
peuweruu 3a0ay;

umMemyv npedcmasieHus o
npeobpazosanuu N0O0OUs,
coMomemuuy u ymems
APUMEHAMb UX NPU
peweruu 3a0ay;

YMemb peulams 3a0a4u Ha
NIOCKOCTU MeMOOaMU
cmepeomempuu;

YyMemb NPUMEHAMb
Gopmynbl 06veM08 npu
peueruu 3a0ay




Usy4eHuu Opyaux npeomemos:

COCTaBJIATH C UCIOJIb30BAaHUEM
CBOICTB F€OMETPUUECKUX PUTYD
MaTeMaTHYECKUE MOJETH JIs
peneHns 3a1a4 IPaKTUYECKOro
XapakTepa U 3a/1a4 U3 CMEKHBIX
JTUCLHIUIMH, HCCIIEI0BATH
NOJIyYEHHBIE MOJIEIIH U
MHTEPIPETUPOBATH PE3YIBTAT

Bexkmopot u
KOoopOuHnamul 6

BJ'IaI[eTB MOHATUAMU BEKTOPHI U UX
KOOPAWHATHI;

—  Jlocmuoicenue
pe3yaomamos pazoena ll;

npocmpancme YMETb BBIOJHATH OCpallMu Hall —  Haxooumv 00vem
e BEKTOpaMU; napannenrenuneoa u
UCIIOJIb30BATh CKAJISIPHOE mempa’opa, 3a0aHHbIX
MIPOU3BEJICHUE BEKTOPOB MPHU KOOpOUHAMAMU CBOUX
pElleHUN 3a/ay; BEPULUH,
IPUMEHATH YPaBHEHUE IUIOCKOCTH, | — 3a0a6éamb NpsAmMYIio 6
bopmyITy pacCTOSIHUS MEXKTY npocmpancmee;
TOYKaMHU, YpaBHEHHUE chepbl IPH —  HAX00UmMv paccmosHue om
pelieHny 3aaay; MOYKU 00 NJIOCKOCMU 8
PUMEHATH BEKTOPBI U METOJ cucmeme KOOpOUHam,
KOOpJHMHAT B IPOCTPAHCTBE MPU — HAX00UmMv paccmosHue
pelieHnuy 3aaa4q MeHCoy
CKpewu8arowuMucs
NPAMBIMU, 3A0AHHBIMU 8
cucmeme KOOPOUHam
Hcmopusa NMmets npencraBieHue o BKIIaIe Jlocmuorcenue pe3yromamos
Mamemamuxu BBIIAIOIIUXCS MATEMATHKOB B pazoena |l
pa3BUTHE HAYKH;
MOHUMATh POJIb MAaTEMATHUKU B
pa3Butuu Poccun
Memoowt Hcnionb3oBaTh OCHOBHBIE METONBI | — Jlocmuowcenue
Mamemamuku JI0Ka3aTEIbCTBA, IPOBOJANUTD pe3yabmamos pazoena ll;
JI0Ka3aTEJIbCTBO U BBINOJIHATH —  NpUMeHAMb

OIIPOBEPIKEHUE;

IIPUMEHSTH OCHOBHBIE METO/IbI
pELICHNs] MATEMATUYECKHX 3a/1a4;
Ha OCHOBE MATEMaTUYECKUX
3aKOHOMEPHOCTEW B PUPOJE
XapakTepHU30BaTh KPacoTy U
COBEPIIECHCTBO OKPY’KAIOLIETO
MHpA U IPOU3BEIAECHUN UCKYCCTBA;
MIPUMEHSTH IPOCTEUIIINE
IIPOTPaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE

MamemamuiecKkue 3HaHUus
K UCCNe008aAHUI0
OKpYHCAtOUe20 Mupa
(MoOenuposarue
Qusuyeckux npoyeccos,
3a0a4u IKOHOMUKU,)




CUCTEMBI TIPH PEIICHUN
MaTeMaTHYECKUX 3a/1a4;

— TI0JIH30BATHCS MPUKIIATHBIMU
IporpaMMaMH U TIPOTpaMMaMH
CHUMBOJILHBIX BBIUYHUCIIEHUH IS
HCCIIEOBAHNS MAaTEMATHYECKUX
00BEKTOB

2. COJEP/ KAHUE KYPCA

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH.

[TonsiTe MHOkKECTBA. XapaKTEPUCTUUYECKOE CBOMCTBO, AJIEMEHT MHOYKECTBA,
MycTOe, KOHEYHOEe, 0eCKOHEUHOE MHOKecTBa. CTIOCOOBI 3a/1aHKsI MHOKECTB.
[ToamuoxkecTBO. OTHOIIECHUS MPUHAIJICKHOCTH, BKIIFOUEHHS, PABCHCTBA.
Omnepanuu HaJl MHOKECTBAMU, WX MUJUTFOCTPAIIMU C TIOMOIIBI0O KPYroB Jiiepa.
Cuemnvle u Hecuemuble MHOMCECMEA.

WctunHbBIC U TOKHBIC BRICKA3bIBAHUS (YTBEPKICHHUS ), OTIepaIliy HaJl
BbICKa3bIBaHUSIMU. KBaHTOPHBI CyIIeCTBOBaHUS U BCEOOIIHOCTH. Aneebpa
8bICKA3bIBAHULL.

3akoHbl TOTUKU. OCHOBHbLE T02udecKue npasuia. Pelenne Joruueckux 3ajaad ¢
UCIIOJIb30BAHUEM KPYTOB Diliepa.

YMmozakmrouennsi. OO0CHOBaHUS U JI0KA3aTEIbCTBO B MaTeMaTuke. OrpeeneHusl.
Teopemsl. Buowt dokazamenvcme. Mamemamuyueckas unHOyKyusi. Y TBEPKICHUS:
oOpaTHOE JaHHOMY, NPOMUBONONONCHOE, OOPAMHOE NPOMUBONOJIONCHOM)
oannomy. IIlpu3HaK U CBOMCTBO, HEOOXOAMMBIEC M JIOCTATOYHBIC YCIOBHSI.
Yuciia 1 BbIpaKeHUS.

MHoKecTBa HaTypaJIbHbIX, IIETbIX, PAIIMOHATIBHBIX, TEUCTBUTEIHHBIX YUCE.
MHO0%k€CTBO KOMIUIEKCHBIX YHCEN. J[eMCTBUS C KOMIJIEKCHBIMU YHCJIaMH.
KowmriekcHo conpsixkeHHble ynciaa. Moyinb U apryMeHT 4ucia.

Pangnannas mMepa yria. Tpuronomerpuueckas OKpykKHOCTb. CHHYC, KOCUHYC,
TAHTeHC W KOTaHTeHC yriia. TpuroHoMeTpudeckue ¢opMyJibl IPUBEICHHUS U
CloKeHHs, GOPMYJIbI ABOMHOTO U MOJOBHHHOTO yria. [IpeoGpazoBaHue CyMMBI 1
Pa3HOCTH TPUTOHOMETPUYCCKUX (DYHKIIMN B IPOU3BEICHHE M 0OpaTHBIC
nmpeoOpa3oBaHusI.

CrerieHb ¢ JSUCTBUTENBLHEBIM ITIOKa3aTeIeM, CBOMCTBA cTerieHu. Yucio e.
Jlorapudwm, cBoiicTBa nmorapudma. JecaTHaHbIi 1 HaTYpaTbHBIHN JIoTapudM.
ToxxaecTBeHHBIE MPe0Opa30BaHUS TPUTOHOMETPUUECKUX, JTOTapU(MUUIECKUX,
CTETICHHBIX ¥ UPPAIMOHAIBHBIX BBIPAKECHUH.

Metoa MaTeMaTUYE€CKOW MHTYKIIUH.

OchosHas meopema apupmemuru. Ocmamu u cpasnerus. Aneopumm Eexnuoa.
Dynkyusn Jinepa, yucio u cymma oeaumeneli HamypaibHo2o yucia. OcHoHas
meopema aneebpul. [lpusooumvie u HenpUBOOUMbvle MHO20UIEHDL.
Cummmempuueckue MHo2041enbl. Llenouuciennvie u yeio3Haunvie MHO20UIeHbI.




YpaBHeHUA U HEPABEHCTBA.

YpaBHEHHUE, SBIAIOLIEECS CIECICTBUEM APYTrOro YPaBHEHHUs; YPaBHEHUS,
PaBHOCWJIbHBIE HA MHO>KECTBE, PABHOCUJIbHBIE IPE0Opa30BaAHMS YPAaBHEHU.
Tpuronomerpuueckue , okazaTeabHble, JOTapu(PMHUUECKHE U UPPALMOHAIbHbBIE
YPaBHEHUS U HEPABEHCTBA. THUIIBI ypaBHEHUN. PelieHre ypaBHEHUN U HEPABEHCTB.
Merton UHTEpBaJOB JIJIsl pellIeHHs HepaBeHCTB. [ paduueckue MeTo bl perieHus
YPaBHEHUN U HEPABEHCTB. PelieHne ypaBHEHUN U HEPABEHCTB, COAEPKALLINX
[IEPEMEHHYIO 110/ 3HAKOM MOAYJISA.

CucreMbl TPUTOHOMETPUYECKUX, TTOKA3aTEIbHBIX, JOrapUPMUUECKUX U
UPPALMOHAIBHBIX ypaBHEHUU. CUCTEMBI TPUTOHOMETPUUYECKUX, TOKA3ATEIIbHBIX,
JorapupMUYECKUX U UPPAYUOHAIbHBIX HEPABEHCTB.

YpaBHEHHUs1, CUCTEMBI YPaBHEHUH C ITapameTpaMu. Hepasencmea ¢ napamempamiu.
Pewenue ypasnenuii cmenenu gviuie 6mopou CneyuaibHblx 6u008. Popmyivl
Buema. Teopema besy. /luogpanmoswl ypasnenus. Hepasencmea o cpeonux.
Hepaserncmeo bepuynu.

DyHKIUH.

OyYHKIMS U ee CBOMCTBA; HYNU (DYHKIIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. Hanbounbiiiee 1 HauMeHnbliee 3HaueHue Gpynkuuu. [lepuonnueckas
GyHKIMS W ee HauMeHbLIui nepuo. YetHbie U HeueTHbIe QyHKIMU. PYyHKYUU

«OpobHas wacms yuciay y = {X} U «yenas 4acmov 4uciay y:[x] .

B3anmuo o6patabie pyHKIMH. ['paduku B3auMHO 00paTHBIX (QYHKIIHM.
Tpuronomerpuueckre GyHKIIMA YUCIOBOIO apryMeHTa Y =C0SX, Y =sinx, y=tgx,
y =ctg x. CBoiicTBa 1 rpauKu TPUTOHOMETPUUECKUX (DYHKITHIA.

OOpatHble TpUrOHOMETpUYEeCKUe (HYHKIIMU, UX TJIABHBIE 3HAYEHUsI, CBONCTBA U
rpaduKH.

Crenennasi, oka3areiabHas, JJorapupmMuueckas pyHKIIUU, UX CBOMCTBA B rpaduKu
[IpeobpazoBanus rpadukoB PyHKIINNA: CABUT, YMHOXKEHHUE HA YHUCIIO, CHMMETPHUS
OTHOCHUTEIHHO KOOPJIMHATHBIX OCEH U Havasla KOOpIMHAT.

DJieMEeHThl MaTEMATHYECKOT0 aHAJIN3A.

beckoneuHno manbie 1 OECKOHEYHO OOJBIITNE YHCIOBBIE MTOCIET0BATEILHOCTH.
IIpenen uncmoBoi Mmociaea0BaTEIbHOCTH. beckoneuHno yObIBaromas
reoMeTpuYecKas Nporpeccusi.

[Tonsitue npenena GyHKIUU B Touke. [lonamue npedena pynkyuu 6
beckoneunocmu. Acumnmomul epaguka @ynkyuu. HempepsIlBHOCTh PyHKITUH.
Ceoticmea nenpepulsivix gpynxyuil. Teopema Betiepuumpacca 0151 HenpepvléHvlx
QyHKYULL..

Huddepennmpyemocts ¢pyukmun. [IponsBognas Gpynkuuu B Touke. Kacarenbnas k
rpaduxy Qynkiuu. ['eomerpruueckuii 1 GU3NUECKUIA CMBICI TPONU3BOTHOM.
IIpumenenue npouzsoonoti 8 guzuke. [Ipon3BogHBIC dTEMEHTAPHBIX (YHKITUH.
[TpaBuna nuddepeHunpoBanus.

Bmopas npouseoonas, ee ceomempuueckuii u puzuiecKuii CMulciL.

Touku skcTpeMyma (MakcuMyMa U MUHUMYyMa). VcciiemoBanue aieMeHTapHbIX
(GYHKIIMH HA TOYKH SKCTpEeMyMa, HauOoJbIliee U HAMMEHBINIEee 3HAUCHUE C
MOMOIIBIO MPOU3BOHOU. [locmpoerue epaghukos hyHKyuil ¢ nNoMowbio



npou3soonsix. llpumenenue npouzgooHoOU npu peulenuu NPUKIaoHbIX 3a0a4 Ha
MAKCUMYM U MUHUMYM.

[lepBooOpa3znas. Heonpenenennsiit unrerpai. [leppooOpasHeie 3eMeHTapHBIX
¢ynxuuit. [Inomaas kpuBonuneiinoi tpanenuu. opmyna HeroToHa-
Jlentonuna.OnpeneneHHbld HHTErpai. Beraucienue miomaaen miockux Guryp u
00beM08 mesl 8paweHUs ¢ NOMOWbIO UHMe2pad.

Juggdepenyuanvnvie ypagnenus nepeoco u 6mopozo nopsoka.
KomOuHaTopuka, BEepOSITHOCTb U CTATHUCTHKA, JIOTHUKA, Teopusi rpagos.
[IpaBuno npot3BeneHus: B koMOuHatopuke. CoequHeHus: 6€3 MOBTOPEHUH.
Coueranus u ux coiictBa. bunom Hetotona. Coeounenus ¢ nosmopenusimu.
BepositHocTh coObITHSI. CyMMa BEpOSITHOCTEN HECOBMECTHBIX COOBITHIA.
[IpoTuBOMONIOKHBIE COOBITUSI. Y CIIOBHAS BEPOSTHOCTh. HezaBucuMbie COOBITHS.
[IpousBeeHue BeposSTHOCTEN HE3aBUCUMBIX COObITHI. Dopmyrna bepuymiu.
®opmyna nonHoM BepossitTHOCcTU. DopMmyina banieca.

Beposimuocmnoe npocmpancmeo. Akcuomvl meopuu 8eposimHocmell.
JIicKpeTHbIE clly4aliHble BEJTMUMHBI U pacupeaeiacHusi. COBMECTHBIE
pacnpeneneHus. Pacnpeaenenue cyMmMbl U IPOU3BEICHUSI HE3aBUCUMBIX
CIIy4ailHbIX BEJMYHUH. MaTeMaTHuuecKoe 0XKUIaHUE U TUCTIEPCUS CITyYalHOU
BEJIMUUHBI. MaTeMaTHuecKkoe 0KUJAHUE U JUCTIEPCUSI CYMMBI CITyYaHbIX
BEJINYMH.

bunaphas cinydaitHas BenuunHa, pacupenenenue bepnyinu.l'eomerpuueckoe
pacnpenenesye. buHoMHanbHOE paclpeesieHUe U €ro CBOMCTBA.
HenpepsiBHble cityyalinble BeUYuHbL. [ITOTHOCTE BeposATHOCTH. P yHKIUSA
pacnpenenenus. PaBHomepHoOe paclipeiesieHue.

Hopmanbnoe pacnipenenenue. @ynkuus Jlarmnaca. [Tapamerpsl HopMaabHOTO
pacnpenenenus. [Ipumepsl ciaydallHbIX BEJIMYUH, IIOJYUHEHHBIX HOPMAJIbHOMY
3aKOHY (ITOTPEITHOCTh U3MEPEHUM, POCT UEIIOBEKA).

3axon 6onvuiux yucen. Buibopounwiti memoo uzmeperus eeposmuocmei. Ponw
3aKOHA DOLUIUX YUCe] 8 HAYKe, Npupooe U oowecmae.

KoBapwuarus n1Byx ciyuaiiHbIX BeauduH. [lonstue o koaddunuente
Koppessiuu. Cmamucmuyeckas cunomesa. Cmamucmuyeckue Kpumepuu.
Cmamucmuueckas 3nauumocms. Ilposepka npocmeiuiux cunomes.

OcHogHble noHAmMUs. meopuu 2pagos.

I'eomerpusn

OCHOBHbBIE MTOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U
CIeACTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

[TocTpoeHune ceueHnii MHOTOrPaHHUKOB METOJIOM ciiesioB. LlenTpanbHOE
npoekTupoBanue. [locTpoeHne ceyeHnii MHOTOIPAHHUKOB METOI0OM IPOEKIIUH.
Teopema Menenas ons mempa’opa.

CkpenuBaroimecs npsMbie B IPOCTPAHCTBE. YTOI MEXKIYy HUMU. TeopeMbl 0
MapajyIEIbHOCTH NMPSMBIX U IUNIOCKOCTEN B ITpocTpaHcTBe. [lapannenbHoe
MIPOEKTUPOBAaHUE U U300paxkeHue puryp. /' eomempuueckue mecma mouex
npocmpancmee.

[TeprieHAMKYISIPHOCTH NPAMOM U INIOCKOCTU. OPTOrOHaJIbHOE MPOEKTUPOBAHHUE.
Haxsionnsie u nmpoeknuu. Teopema o Tpex neprneHauKyIspax.



Paccrosaus mexay purypamu B mpoctpancTBe. OOmuid MepneHANKYIAP ABYX
CKPEIIMBAIOIIUXCS MPAMBIX. Memoovl HaxoxicoeHus paccmosHuil Mexcoy 08yms
CKPeUWUBAIOWUMUCS NPAMBIMU.

Vbl B mpocTpancTse. [lepnennukynspHble MIOCKOCTH. Tpexepantblil u
MHo2o2pannbli yeon. Ceoucmea niockux yeno8 mhozozpannozo yena. Ceoticmea
NJIOCKUX U O8Y2PAHHBIX Y2ll08 MPexepanHo2o yena. Teopemvl KOCUHYCO8 U CUHYCO8
07151 mpexepaHHozo yaid.

Bunbl MmHOTOTpanHUKOB. [IpaBUIbHBIC MHOTOTpAaHHUKH. Pazeepmku
MHo2oepannuka. Kpamuatiwiue nymu Ha nogepxHocmu mMHo2oepanuuxa. Teopema
Diinepa. /]goiicmeenHOCMb NPABUILHBIX MHO202PDAHHUKOS.

[Tpuszma. ITapannenenunen. CoiicTBa napasienenumnena. [IpsMoyronbHbIi
napajuienenune. Haknonusie npusmsl. [110wadb opmo2oHanibHo RPpoeKyu.
llepnenouxynapHnoe ceuenue npusmoi.

[Tupamuaa. Buasl nmupamua. DneMeHTH IPaBWIIBHON TupamMuabl. [Tupamuasr ¢
PaBHOHAKJIOHCHHBIMU PEOpaMH U T'PAHSIMHU, UX OCHOBHBIC CBOMCTBA. Buowbi
mempa’0pos. Opmoyenmpudeckuii mempasop. Ilpsamvoyeonvuulii mempasop.
Meouarnvr mempasopa. /Jocmpausarue mempa’opa 00 napaiieienuneod.

Tena BpamieHus: HUIUHIP, KOHYC, map u chepa. CedueHus UIMHAPA, KOHYCa U
mapa. [1lapoBoii cerMeHT, mapoBoi CI0M, MmapoBoOi ceKTop (KOHYC).
YceueHHast nTupamMua U yCEUCHHBIN KOHYC.

KacarenbHble npsMble U TUIOCKOCTU. BricanHble U onrcaHHbIe CeEpHI.
Kacarowuecs cgepor. Kombunayuu men spawjenus. dnemenmol chepuieckori
eeomempuu. Konuyeckue ceuenusl.

[Tnomanu moBepXHOCTEH MHOTOTPAHHUKOB. Pazsepmra yuiunopa u KoHyca.
[Tnomanp mMoBEpXHOCTH WJIKMHIpA U KoHyca. [Imomans cheprl. I1rowaos
cpepuueckoeo nosaca. Obvem uaposozo clos.

[Tonsitue o6beMa. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI Tell BpallleHus. AKCUoMbl
obvema. Bvl6oo hopmyn 06vemos npsamoy2oibHo2o napaiieienuneod, npusmol u
nupamuovi. Dopmynvl 0151 HAX0HCOeHUss 00vema mempal’opa. Teopemol 00
OMHOULEHUSIX 0OBEMOB.

Ipunoscenus unmezpana K 8bI4UCIEHUIO 00EMOB U NOBEPXHOCMEU el
8PAUYEeHUSL.

KoMOunHaimm MHOTOTpaHHUKOB | TEJ BPAIIICHHS.

[Tonobue B mpoctpancTBe. OTHOIICHHE 00BEMOB U TIJIOIMIAJICH MTOBEPXHOCTEH
nonoOHbIX Guryp. Ilpeobpazosanue nodobus, comomemusi. Pewienue 3a0au na
NIOCKOCMU C UCNOTIb30BAHUEM CNEPEOMEMPUUECKUX MEMOO08.

suorcenust 8 npocmpancmee: napaiiebHblil NEPeHoc, CUMMEMPUsL OMHOCUMENbHO
IIOCKOCMU, YEHMPAIbHASL CUMMEMPUS], NOBOPOM OMHOCUMENbHO NPSIMOIL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

BekTops!l 1 koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YKCIIO. YTOI
MeXay BekTopamu. CKaIsipHOE TIPOU3BEACHHE.

VYpaBHenue miockoctr. @opmyiia paCCTOSTHUS MEXKAY TOUYKaMU. Y pABHEHHUE
chepsl. Popmyna paccmosanus om mouxu 0o naockocmu. Cnocobwl 3a0anust
NPAMOU YPABHEHUSMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWbIO 8EKMOPO8 U MEMOOOM
KooOpounam. JnemMeHmbl 2eoMempuu Macc.



3. IPUMEPHOE TEMATHYECKOE IINTAHUPOBAHHUE

Yrayo6eHHbIH ypoBeHb: 6 U B Heies10, Becero 204 4. B roj;

OCHOBHBI
Howmep Conepianne Koan- XapakTepucTUKA OCHOBHBIX BU/IOB e
napar 4eCTBO JesiTeJIbHOCTH YYeHUKA (HA YPOBHE HANpPAaBJIB
MaTepHaJia N N
pada 4acoB yueOHBIX el cTBHIA) OCHMT.
JeAT-TH
«AJredpa 1 Ha4YaJI1a MATEMATHYECKOT0 AHAJTHU32)
Yrayoaennblii ypoBenb 10 kiaace 136 yacos.
I'nasa 1. elicTBUTEIbHBIE YK CIA 18 Haxomuts cymmy 6ecKOHEYHO YOBIBAOIIIEH 3,4,5,7
reoMeTpudeckoi nmporpeccuu. [lepeBoauThb
1 [lenble u palOHAIBHBIE 2 OCCKOHEYHYIO TIEPUOTUIECKYIO APOOh B 4,5
quCIa. 0OBIKHOBEHHYIO JIp00b. [IpuBOIUTE IPUIMEPHI
2 JleiicTBUTENbHBIE YHCIIA 2 (maBath onpezeneHue) apupMeTHIECKUX 4.5
KOpHEH HaTypajabHOU cTeneHu. [Ipumenars
3 BeckoHeuHO yObIBaromIas 2 npaBuiia ACHCTBUH C pajiiKaIaMH, 4,57
reOMETpHUYECKas IIPOrpeCCUs BBIPAXCHHUAMMU CO CTCIICHAMU C PAllMOHAJIbHBIM
4 ApI/I(bMeTI/ILIeCKI/Iﬁ KOpEHb 4 MOKa3aTeJIeM NPH BBIYHCIICHUAX U 5
HATypaJIbHON CTeNEeHN npeoOpazoBaHuIX BeIpakeHU. Jloka3pIBaTh
5 CTeneHp ¢ PalMoOHANBHBIM U 5 TOKJIECTBA, COJepKallle KOPEHb HaTypalbHON 5
JECTBUTELHBIMA CTETEeHH U CTETNEHHU C JIFOOBIM JeHCTBUTEIBHBIM
OKa3aTesIMHU noKasareseMm, PUMEHsISI pa3IU4HbIE CIIOCOOBI.
Ypok 0606LIeHus 1 2 [TpumensTh ymMeHus mpeoOpa3oBbIBATD 6
CHCTeMaTH3alliN 3HAHHUIL. BBIPAYKEHUS U TOKA3bIBaTh TOXK/IECTBA IIPU
Kontposnbuas padora Ne 1 1 peIlIeHNH 3a/]a4 MOBBIIIEHHON CII0KHOCTH. 6
1o teme «JleficTBUTENbHbBIC
YHCIIay
I'nasa II. Crenennas pyHKkuus 18 [To rpadukam cTeneHHbIX HYHKIHH (B 4,5
3aBUCHUMOCTH OT TIOKa3aTelis CTEIECHH)
— OTHCHIBATh UX CBOMCTBA (MOHOTOHHOCT,
) CTefleHHa’I (bymxus, e 3 OTPaHUYEHHOCTb, YETHOCTh, HEYETHOCTD ). 4.5
CBOHCTBA M rpadmk Ctpouthb cxematudecku rpaduk CTENeHHOU
(GyHKIIMM B 3aBUCUMOCTH OT MPUHA]IIC)KHOCTH
MoKa3aress CTeTeHH (B aHATTMTHYECKOH 3aIiCH
7 B3aumHo oOpaTHBIE 2 . 5
(yHKim, CrosxHas paccMaTpuBaeMoi PyHKIIUHU) K OTHOMY U3
paccMaTpUBaEMBbIX YHCIOBBIX MHOXKECTB (IIPU
Gy MOKAa3aTeNsIX, IPUHAAIEKAITUX MHOKECTBY
8 PaBHOCHJIBHbIE ypaBHEHHS 1 4 HENbIX YUCel, TIPU JTF0ObIX z[eﬁc"TBI/ITSJILHHX 5
HepaBeHcTBa MOKA3aTeNsIX) U IEPEUUCTATh €€ CBOHCTBA.
9 VppaloHabHbIe ypaBHEHNs 4 [IpuBOAUTE IPUMEPHI CTEMEHHBIX (DYHKITUI 5
10~ | Uppamuonansmsie 2 (3a1aHHBIX C TIOMOIIBIO (POPMYITBI WITH 5
HEPABCHCTBA rpa(l)HKa), oOnagaronux 3aJaHHBIMU
Vpox oGoGmeHHs 1 5 CBOMCTBaMU (HampuMep, OrPaHUICHHOCTH). 567

CHCTEeMaTHU3alluy 3HaHUH.

Pa3bsacHATE cMBICT NEPCUUCIICHHBIX CBOMCTB.




KountpoabHnas padora Ne 2 1 AHanu3upoBath NoBeaeHue QYHKIIMIA Ha 6,7
o teme «CrerneHHas pa3IMYHBIX y4acTKax 00JIACTH ONPEICTICHHUS.
GyHKITIS Pacnio3naBath paBHOCUIIBHBIC
npeoOpa3oBaHus, MPeoOpa3oBaHUA,
MPUBOSIINE K YPaBHEHUIO-CIIEICTBUIO.
Pemrats npocrenmme npparuoHaIbHbIE
ypaBHeHus. Pacrio3naBaTh rpad)MKu U CTPOHTH
rpaduKy CTETIEHHBIX (DYHKIIMNA, UCTIONB3YSI
rpadhonoCTPOUTENN. U3VIaTh CBOMCTBA
I'nasa I1l. Iloka3aTeqbHas GpyHKIUSA 12 [To rpadmkam nmokazaTenbHON (HYHKIIUN 45,6,7
11 [Toxa3zarenbHast pyHKIUS ee 2 OTIMCHIBATh €€ CBOKCTBA (MOHOTOHHOCTb, )
CBOICTBa U rpaduk OTPaHUYEHHOCTb).
12 IToka3aTenbHbIC YpaBHEHUS 3 IIpuBOAMTE IPUMEPEI MTOKA3aTEIBHON 57
13 [Toka3aTenbHbIE HEPABEHCTBA 3 (GyHKIMM (3aJaHHON C MOMOILIBIO (HOPMYIT HIIH 5,7
14 CucTteMBbl IMOKa3aTeJIbHBIX 2 rpaduka, 00na aroNIei 3a1aHHBIMH 5,7
ypaBHEHUH ¥ HEPABEHCTB CBOMCTBaMHM (HampuMep, OTPAaHUUYEHHOCTH ).
VYpoku 060061meHns 1 1 Pa3bsACHATH CMBICIT IEPEUNCIIEHHBIX CBONCTB. 6,7
CHCTEMATU3ALNY 3HAHUIA. AHanu3upoBath noBeaeHne GyHKINUNA Ha
KonTpoabHast padora Ne3 1 Pa3IUYHBIX y4acTKax 00JIacTH onpeeseHusl. 6,7
o Teme «IlokazaTeIbHAS Pemrate mpocreiine noka3aTenbHbIe
yHKIH» ypaBHEHUs, HEPABCHCTBA U UX CUCTEMBI.
Pemate mokazarenbHbIC ypaBHEHUSI METOJAMHU
pa3oKeHus: Ha MHOXKHUTEIH, CII0COO0OM
3aMEHbI HEU3BECTHOIO, C UCIOJIb30BaHUEM
CBOMCTB ()YHKILIMH, PeIIaTh YpaBHEHHUSI,
CBOJSILMECS K KBaJpaTHbIM. Pacrio3HaBartb
rpaduKu U CTPOUTH rpaduK MoKa3aTeIbHOM
(GYHKIIUU, UCTIONB3YS TPadOIoCTPOUTEIH,
n3ydaTh CBOMCTBA (PyHKIMH 10 rpaduKam.
DopMyIUPOBATH THUIOTE3bI O KOJIUYECTBE
KOpHEU ypaBHEHUM, COJIEpKaIIUX
MOKa3aTeabHyI0 (YHKIUIO, U TIPOBEPSITH UX.
BrimonusaTe npeodpa3zoBanus rpaduka
MoKa3aTeabHON (DYHKIMU: MMapalieIbHbIN
MEPEHOC, pacTshKeHHeE (CKaTue) BIOJIb OCH
opauHaT (mocTpoeHue rpaukoB ¢ MOIYJISIMH,
noctpoenue rpaduka 00paTHON QYHKITHH).
IIprMeHnsATH CBOMCTBA MOKA3aTEIbHOM
(GyHKIMM IPU pEeLISHUH MPUKIAIHBIX 3a7a4 U
3a/1a4 MOBBIIIEHHOM CIOKHOCTH.
I'naBa |V.Jlorapudmuueckas 19 Boinonuate mpocTeiimme npeodpazoBaHus 3,4,5,6,7
dbyHkuus Jorapu(MHUUECKUX BBIPAKESHUI C
15 Jlorapugmsl 2 UCIIOJIb30BAHUEM CBOMCTB JIOrapu(mMoB, ¢ 5
16 CpoiicTBa orapupmMoB 2 nomotisio hopmyn nepexona. [lo rpaduky 5
17 HecaTtuanbie u HaTypajibHbIE 3 HOF&pH(i)MH‘IGCKOfI (I)YHKI_[I/II/I OMNHCKIBATh €& 45
norapudmsl. Dopmyna CBOMCTBa (MOHOTOHHOCTh, OTPAHUYEHHOCTH ).
nepexoJia [TpuBOIUTH IPUMEPHI JIOTaApU(PMUIECKOM
18 Jlorapudmuueckas GyHKIHS, 2 (GyHKIMM (3aJaHHOH ¢ TOMOLIBIO (POPMYJIIBI 45
ee CBOUCTBA U Fpa(bI/IK nim rpa(bI/IKa), 06.]'13[[3}0]]_[61‘;1 3aJaHHbIMU
19 Jlorapudmudeckue 3 CBOMCTBaMU (HampuMep, OrPaHUICHHOCTH). 5,7
ypaBHEHHUsI Pa3bsICHITH CMBICI IEPEUNCIIEHHBIX CBOMCTB.
20 Jlorapudmuaeckue 4 AHanu3upoBath noBeaeHNue QYHKINIA Ha 57
HEpABEHCTBA pa3IMYHBIX ydacTKaX 0OJIACTH ONpeaeTeHHUs,
Ypoku 06061eHns 1 2 CpaBHHBATh CKOPOCTU BO3PACTAHUS 6,7




CUCTEMAaTU3al[UU 3HAHUH. (yObiBanus) ¢pynkuuit. @opmynupoBartb
KonTpoabHnas padora Ned 1 OIIpE/IeIICHUs IIEPEUYHCICHHBIX CBOWCTB. 6,7
no teme «Jlorapudmuyeckas Pemates npocreiimue norapudmMudeckue
GyHKITIS ypaBHEHHUS, JIOTapHU(PMUIECKIE HEPAaBEHCTBA U
UX cucTeMbl. PemaTs norapupmudeckue
VNARHEHU Y NARTITMUHEIMU METOTAMU
I'naBa V.Tpuronomerpuieckue 27 [IepeBoauTh IrpalyCHYIO MEPY B PAAMAHHYIO U 4,5,6,7
dbopmy.ibl o6patHo. HaxoauTs Ha OKPYKHOCTH
21 PannanHas mepa yria 1 IIOJIOKEHUE TOYKH, COOTBETCTBYIOLIEH 4,5
22 IToBopoT  TOYKM  BOKpYT 2 JAHHOMY AeficTBUTEeNnbHOMY unciay. HaxoanTs 5
Hayvajxa KOOPAWHAT 3HAaKU 3HAYEHUH CHHYCa, KOCUHYCA, TAHI'€HCA
23 Ornpenenenue CHHYCA, 2 4qHCIIa. 4,5
KOCHHYCA ¥ TaHI'€HCa yriia BrLigBadTh 3aBUCUMOCTD MCKIY CUHYCOM,
24 BHaku CHUHYyCa, KOCHHYCa H 1 KOCHHYCOM, TAHI'€HCOM OJHOTO M TOI'O K€ 5
TaHTeHca yria. [IpuMeHsTh JaHHBIE 3aBUCUMOCTH IS
25 3aBUCHMOCTb MEXLY 2 JI0Ka3aTeNbCTBA TOKIECTBA, B YACTHOCTH Ha 5
CHHYCOM, KOCHHYCOM 1 onpenenEHHbIX MHOKECTBaX. [I[pumenaTs npu
TAHTEHCOM OJIHOTO M TOTO JKE peoOpa30BaHUAX U BEIYUCICHUAX (HOPMYITBI
yria CBSI3M TPUTOHOMETPUIECKUX (DYHKITHHA yIIIOB a
26 Tpuronomerpudeckue 3 ¥ —a, GOPMYIIBI CITOKEHNUS, HOPMYIIBI IBOHHBIX 4,5
TOXKIECTBA ¥ TIOJIOBUHHBIX YTIIOB, (POpMYJIBI IPUBEICHNS,
27 CHHYC, KOCHHYC M TAHTEHC 1 (GOpMYITBI CYMMBI ¥ Pa3HOCTH CHHYCOB, CyMMBI 5
YIJIOB 0 ¥ -0, U Pa3HOCTU KOCHHYCOB.
28 DOPMYJIBI CIIOKEHUSA 3 Jloka3pIBaTh TOX/IECTBA, MPUMEHSS Pa3IMYHbIC 5
29 CHHYC, KOCHHYC M TaHIeHC 2 METO/Ibl, UCTIOIB3YS BCE U3YHEHHbIE bopMyIIbL. 5
JBOIHOTO yria [TpuMeHsITh Bce M3y4YE€HHbIE CBOWCTBA U
30 CHHYC, KOCHHYC H TAHTEHC 2 dbopMyIbl IpU pelICHIH NPUKIIATHBIX 3a184 1 5
MOJOBHHHOTO yria 3a]a4 MOBBIIIEHHON CI0XKHOCTH.
31 DopMyITbl IPUBEICHUS 2 45,7
32 CymMa 1 pa3HOCTb CHHYCOB U 3 5
KOCHHYCOB
Ypoku 06001eHHS 1 2 6,7
CHUCTeMaTH3aIlK 3HAaHUH.
KonTpoabHas padora Ne 5 1 6,7
0 TeMe
«Tpuronomerpuieckue
bopMyITBI»
I'maBa VI. Tpuronomerpuueckue 18 YMeTb HaX0AUTh APKCUHYC, aPKKOCHUHYC, 45,7
YPaBHeHHUS apKTaHTeHC JACWCTBUTEIHLHOIO YHUCIIA,
33 YpaBHeHHe cOSX = a 3 rpaMOTHO GOPMYIUPYS OMpEIEICHHUE. 5
34 VYpaBuenwue SinX = a 3 [TpumeHsITh GOPMYIBI I HAXO0KACHUS 5
35 VYpaBHeHue tgx = a 2 KOpHEN ypaBHEHMI 5
36 Pemmenue 5 COSx= a, SIiNX= a, tgx= a. YMeTh pemiath 5
TPUTOHOMETPHUUECKUX TPUTOHOMCTPUYUCCKUEC YPABHCHUS: JIMHEWHBIC
ypaBHEHHiA OTHOCHTEJILHO CHHYCA, KOCUHYCa, TaHT€HCa
37* | Ilpocreiimue 2 yria (ducna), 5,7
TPHTOHOMETPHYECKHE CBOJSIIIIMECS K KBaJIPATHBIM U IPYTHM
HEepaBEHCTBA areOpanyeckuM ypaBHEHUSM MOCTIE 3aMEHbI
Ypoku 06061eHNs 1 2 HEM3BECTHOTO, CBOJIAIIMECS K MPOCTEHIINM 6,7
CHCTeMaTH3allU1 3HAHUIA. TPUTOHOMETPUUYECKHM YPaBHEHHUSM TOCIE
KoHTpousHas pa6ota Ne 6 1o 1 pasyiokeHust Ha MHOXUTENH. [IpumeHsTs Bece 6,7
TeMe «TPUrOHOMETpHYECKHUE U3yYCHHbIE CBOMCTBA U CHOCOGBvaeIHeHI/IH
ypaBHEHHS» TPUTOHOMETPUUYECKHX YPABHEHUH U
HTorosoe noBropenne 24 S)
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XapakTepucTHKAa OCHOBHBIX BUJI0B
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JeAT-TH

«I'eomerpus»

rjay0JenHblii ypoBenb 10 kiaacc 68 yacos

I'naBa 8. Hexoropwble cBeieHus1 U3

IJIAHUMETPUHN

12

3,4,5,6,7

VYTIIBl U OTPE3KH, CBA3aHHBIC
C OKPY>KHOCTBIO

DopMyIMpPOBATH U J0Ka3bIBATh TEOPEMBI 00
yrie MeXy KacaTelIbHON U XOp0ii, 00
OTpE3Kax MepeceKaroIuxcs Xopl, 0 KBajpaTe
KacaTeJIbHOM; BBIBOJUTH (OPMYJIbI JUIs
BBIYUCIICHUS YI'JIOB MCKAY ABYMS
IEpECEKAIOIINMUCA XOpAaMU, MEXKIY IBYMs
CEKYIIUMHU, TPOBEIEHHBIMU U3 OJJHON TOYKU;
GbopMyTHpPOBaTh U TIOKAa3bIBATh YTBEPKIACHUS O
CBOMCTBaAx U IIPpHU3HAKaX BIIMCAHHOTO U
OIIMCAHHOT'O YETBIPEXYTOJIBHUKOB; PEIIATh
3a/1a4M C MCIMOJIb30BaHUEM M3YYEHHBIX TEOPEM

5

2. Pemenue TpeyroibsHUKOB.

BoiBouTh popmyIibl, BeIpakaromye MeAnany
U OMCCEKTPHUCY TPEYroJbHHUKA Yepe3 ero
CTOPOHBI, a TAaKXKe pa3NuyHbIe HOPMYIIbI
IUIOIIA/IA TPEYrOJIbHUKA; POPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKIACHHS 00 OKPY>KHOCTH U
npsAMON Dinepa; pemaTh 3a4a4u, UCIO0JIb3Ys
BBIBEJICHHbBIE (POPMYIIBI

3. Teopema Menenas u UeBsl

DopMynHpOBaTh U I0KA3bIBATh TEOPEMBI
Menenast 1 UeBbl U UCTIOIB30BaTh UX MIPU
pEIICHUY 33124

3,45

4, Dnnunc, runepoosia u

napaboJia

DopMyarpoBaTh ONPEACTCHUS IUIHUIICA,
runepOoJIbl U NapadoJibl, BEIBOJAUTH UX
KaHOHUYECKOE ypaBHEHHE U U300paXkaTh 3TU
KpPUBbIC Ha PUCYHKE

4,5

BBenenue

1 [Ipenmer cTrepeomeTpun.
2 AKCHOMBI CTEPEOMETPUH.

[lepeuncisiTb OCHOBHBIC PUTYPHI B
IPOCTPAHCTBE (TOYKA, MPsMasi, INIOCKOCTB),
(GopMyYIIUPOBATh TPU AKCHOMBI 00 MX
B3aMMHOM PACIIOJIOKCHUH U WILTIOCTPUPOBATh
9TH aKCHOMBI IPUMEPAMH U3 OKPYXKArOIIeH
00CTaHOBKHU

3,45

3 HeKOTOpHC CJICOCTBUA U3

aKCHUOM

dopmynTupoBaTh M JOKa3bIBaTh TEOPEMY O
TUTOCKOCTH, MPOXOSIIEH Yepe3 IpsIMYIo U He
JIKAIIYIO Ha HEH TOUKY, U TEOpEMY O
IUTOCKOCTH, TIPOXOJISIIEH Yepes 1B
TIEPECEKAIOIIUECS MTPSIMbIE

3,45

I'masa 1. [TapanneabHOCTb NPAMBIX

M IIOCKOCTEH

16

4,5,6,7

81. IMapannenbHOCTh NPAMBIX,

NPAMOM U IVIOCKOCTH

4. [TapannenbHble MpsiMbIe B

IIPOCTPAHCTBE

DopMyIMpOBATH ONPEACIEHUE MAPATIIEIbHBIX
HPSMBIX B IPOCTPAHCTBE, (HOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O NTAPAJUIEIBHBIX
NPSMBIX; O0BICHATh, KAKME BO3MOKHBI CITydan
B3alMHOI'O PACIIOJIOKEHUSI IPSMON U

4,5

4,5




o. [TapamrensHOCTB Tpex 1 IIJIOCKOCTH B IIPOCTPAHCTBE, U IPUBOIUTH 4,5
MPSIMBIX WUTIOCTPUPYIOIINUE IPUMEPBI U3 OKPYXKaIOLIEeH
6. [MapaniensHOCTh MPSMO U 2 00cTaHOBKY; (hOPMYTUPOBATH OTIPE/ICIICHNE 4.5
IIJIOCKOCTH. NapajuIeIbHBIX IPSAMOM U IJIOCKOCTH,
(GbopMynHUpOBaTh U IOKa3bIBATH YTBEPIKICHHS O
[apauIeIbHOCTU MPSIMON U TIOCKOCTH
(cBO¥iCcTBA M NPU3HAK); pEIIATh 33]]a4l Ha
BBIYHCJICHUE U JIOKA3aTebCTBO, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM TPSMBIX U
IUIOCKOCTEN
82. B3anmMHoe pacmnoJio:xkeHue 4 OOBICHATDH, KAKME BO3MOKHBI CIlydau 45,7
NPSIMBIX B IPOCTPAHCTBeE. B3aMMHOTO PACIIOJIOKEHHS ABYX MPSIMBIX B
1. CkpetmuBaronecs npsmMolie 1 NPOCTPaHCTBE, U MPUBOIUTH 5
WUTIOCTPUPYIOIINE TPUMEPHI; POPMYIUPOBAThH
8. VYTI1Bl ¢ COHaNpaBIeHHBIMU 1 OIIPCNICJICHNE CKPCIINBAOIINXCA IIPAMBIX, 5,7
CTOpPOHAMHU (bopMynupoBaTh U JOKa3bIBaTh TEOPEMY,
BBIPA)KAOMIYIO TIPU3HAK CKPEIUBAIOIINXCS
9. YToJ MEeKIY IPSMBIMHU 1 NPSIMBIX, H TEOPEMY O TUTOCKOCTH, TTPOXO/ISATICH 5,7
Yyepe3 OJIHY U3 CKPEIIMBAIOIIUXCS TPSIMBIX U
KouTpoabHas padora Nel 1 napajuieIbHOM Ipyroi npsiMoit; OOBSICHSTH, 6,7
no teme «IlapannensHOCTH KaKKe /1Ba Jyda Ha3BIBalOTCA
TPSIMBIX, TIPSIMOIL 1 COHAIPaBIICHHBIMH, (POPMYIUPOBATH
IOCKOCTID JIOKa3bIBaTh TEOPEMY 00 yriax ¢
COHAIIPABJICHHBIMHU CTOPOHAMM; OOBSACHSTD,
YTO Ha3bIBACTCA YIIIOM MEXIY
NEPECEeKAOIUMUCS NMPSIMBIMU U YIIIOM MEXIY
CKPELIMBAIOILUMUCS NPSIMBIMU; peIllaTh 3a1a41
Ha BBIYMCIIEHUE U JJOKA3aTeNbCTBO, CBA3aHHBIE
CO B3aMMHBIM PACHOJIOKEHUEM JBYX HPAMBIX U
YIJIOM MEXKIY HUMHU.
83. IMapanieabHOCTH 2 DopMynHpOBATH ONPEAEIECHUE MTapaIEIbHbIX 4,5,6,7
IJIOCKOCTeId. 1ockocTel, GopMynMpoBaTh U 10Ka3bIBaTh
10. [TapannenbHble IOCKOCTH 1 YTBEP)KJCHUS O MPU3HAKE U CBOWCTBAX 5
HapajielbHbIX MJI0CKOCTEN, UCIIOIb30BaTh ATH
11. CBolicTBa napamiesIbHbIX 1 YTBEPKACHUS NIPU PEIICHUH 3a]1a4. 5,7
IJIOCKOCTEN.
84. Terpasap u 4 OObscHATD, Kakas (pUrypa Ha3bIBaeTCs 4,5,7
napaJuiejenumne TETPa’IpOM M Kakas MapajuiesIenune oM,
12. Terpasap 1 IIOKa3bIBaTh HA YepPTEkKaxX U MOJIENIAX UX 4,5
3JIEMEHTBHI, U300pakaTh 3TU PUTypHI HA
13. [Mapannenenunen 1 PHUCYHKaX, MJUTFOCTPUPOBATH C UX TOMOILBIO 4,5
pas3InYHbIE CIy4au B3aMMHOTO PACHOJIOKEHUS
14. 3ajaun Ha IOCTPOCHHE 2 MPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE; 4,5
CCYCHHH. (GopMynHUpOBaTh U I0Ka3bIBATh YTBEPKICHUS O
KontpoabsHnas padora Ne2 CBOWCTBAX MapaJuiesenuresa; 00bsICHITh, YTO 6
1o Teme «llapamnensHocTs 1 Ha3bIBACTCS CEUYCHUEM TE€Tpadipa
IIOCKOCTEi» (napannenennnezla), peuats 3aja4d Ha
3auer Nel 1o Teme 1 IIOCTPOEHUE CEYCHUH TETPAdApa U 6,7
<<Hapaﬂﬂeﬂvf>HOCTB HnapajuIelIenuIe a Ha YepTexKe.
IIJIOCKOCTCH
T'nasa 2. IlepnenIMKyJIsSIPHOCTH 4,5,6,7
NPSIMBIX U IIOCKOCTeH 17
81. IlepnenauKy/IsspHOCTD 5 DopMyIMpOBATH ONIPEACIEHUE 4,5

NpAMOM U IJIOCKOCTH

NEPIEHANKYJISPHBIX MPSAMBIX B IIPOCTPAHCTBE;




15. IlepnenquKynspHbIE IPSMBIE (GbopMynupoOBaTh M IOKa3bIBATH JIEMMY O 4,5
B IIPOCTPAHCTBE NEPIEHIUKYISIPHOCTH JBYX MapajlIeIbHbIX
OPSAMBIX K TPEThel MPIMOii; HOpMYyIHpPOBATH
16. [TapannensHbIe NpsAMBIE, OIIpesieIICHUE IIPSMOM, IEPIIEHIUKYIISIPHON K 4,5
NEPIEHIUKYIIIPHBIE K IUIOCKOCTH, U IPUBOJUTH UIUTFOCTPUPYIOLINE
IUIOCKOCTH MIPUMEPBI U3 OKPYKAIOIIEH
17. [Ipuznak 00cTaHOBKU;(hOPMYITHPOBATH U I0OKA3bIBATH )
MEPIEeHIUKYISIPHOCTH TEOPEMEI (TIPSIMYIO U 0OPAaTHYIO) O CBS3H
IPSIMON U IJIOCKOCTH MEX/1y MapalIeIbHOCTBIO IPSIMBIX U UX
18. Teopema o psiMoiA, NEePIEHINKYISIPHOCTBIO K IJIOCKOCTH, TEOPEMY, 5
MEPIEeHIUKYIPHON K BBIPAYKAIOLIYIO IPU3HAK NEPIEHIUKYISIPHOCTH
IJI0CKOCTH psIMOM U TUIOCKOCTH, U TEOPEMY O
CYLIECTBOBAaHUH U €JUHCTBEHHOCTH MPSAMOI,
IIPOXOJAIIEHN Yepe3 JaHHYI0 TOUKY U
MEPIECHANKYIISIPHON K TaHHOM MIIOCKOCTH;
pemaTh 3a/1a4 Ha BBIYMCICHHUE U
JI0Ka3aTeNbCTBO, CBS3AHHBIE C
NEPIEeHIUKYISIPHOCTHIO MPSMOM U IIIOCKOCTH
82. [MepnengukyJasp u OOBACHATD, YTO TAKOE MEPIECHIUKYISIP U 4.5
HAKJIOHHBIE. YTOJI MekKIy HAKJIOHHAS K MJIOCKOCTH, YTO HA3bIBAETCS
NPSIMOi ¥ MJIOCKOCTBIO. MPOEKIMEN HAKIOHHOM, YTO Ha3bIBAETCS
19. Paccrosiame ot Touku 10 paccTOSTHUEM: OT TOUYKH JI0 TUIOCKOCTH, MEXKITY 5
MJI0CKOCTH napauIeIbHBIMU MJIOCKOCTSIMU, MEXKITY
CKPELIMBAIOILUMUCS NPSIMBIMU;
20. Teopema o Tpex bopMyIHpPOBaTh M IOKAa3bIBATh TEOPEMY O TPEX 5
HEepIeHANKYIIApax NEePHEHINKYIApax U MPUMEHATh €€ Ipu
peleHnn 3a1a4; 0ObSICHATD, YTO TaKOE
21. VYron MexIy IpamMoii u OPTOTOHAJIbHASI MPOEKIIUS TOYKHU ((UTYPBI) HA 5
[JIOCKOCTBIO IUIOCKOCTh, U JIOKa3bIBaTh, YTO MPOEKIUEH
IpAMOI Ha IIIOCKOCTb, HE NMEPIEHAUKYISIPHYIO
K TOM NpPSIMOH, SIBJIIETCS IpsiMast; OOBIICHATS,
YTO Ha3bIBACTCS YIJIOM MEXAY NPSAMON U
IUIOCKOCTBIO U KaKMM CBOMCTBOM OH 00J1a/1a€T;
OOBSICHATD, UTO TAKOE LICHTPaJIbHAs! IPOEKLUS
TOYKH((UTYPBI) HA TNIOCKOCTh
83. JIByrpaHHblii yroJ. OOBscHUTD, Kakas (Urypa Ha3bIBaeTCs 4,5,7
IlepnenuKyJIsIPHOCTH JIBYI'PAaHHBIM YIJIOM U KaK OH U3MeEpSETCs;
IJIOCKOCTeId. JI0Ka3bIBaTh, YTO BCE JIMHEHUHBIE YTJIIbI
_ JIBYTPAHHOTO yIJla paBHBI JPYT JIPYTY;
22. JABYrpaHHbIi yron O0OBSACHATH, UTO TAKOE YrOJl MEXIY 5
HepeceKaroMMUCS IJIOCKOCTSIMU U B KAKMX
23. Hpu3nax npezenax oH u3MeHseTcs; GopMyIupoBaTh 57
HEPHCHIUKYIAPHOCTH ABYX OIIPENIEIICHUE B3aUMHO IEPIIEH IUKYIISPHBIX
TI0CKOCTEH IockocTel, GopMynMpoBaTh U 10Ka3bIBaTh
24. HpAMOyroibHbIH TEOPEMY O IIPU3HAKE IEPIIEHIUKYIAPHOCTH 3,4,5,7
HapalIeJICIIIIE JBYX TUIOCKOCTEH; OOBSICHITH, KAKOU
napaJuleIIeuIel Ha3bIBAETCs
25. TpexrpaHHbIi yrom IPSMOYTOJIbHBIM, (GOPMYIHPOBATh U 34,57
26. MHororpansbIi yro JIOKa3bIBaTh YTBEPKJICHUS O €r0 CBOMCTBAX;
KonTpoabnas pabora Ne3 OOBSICHATD, KaKasi GUrypa Ha3bIBaeTCs 6,7

10 TEME
«I[lepneHIUKyISIPHOCTD
IPSIMBIX U IJIOCKOCTEN

MHOTOT'PaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM)
YIJIOM U KaK Ha3bIBaKOTCS €0 2JIEMEHTHI,
KaKOW MHOTOTpPaHHbBIN YroJl Ha3blBaeTCs
BBIIYKJIBIM; (hOPMYITUPOBATh U JOKA3bIBATh




YTBEPKJECHHUE O TOM, YTO KayKJIbI{ IJIOCKHUI
YTOJI TPEXTPAHHOIO yIila MEHBIIIE CyMMBI IBYX
JIPYI'UX INIOCKHUX YIJIOB, U TEOPEMY O CYMME
IJIOCKUX YTJIOB BBIITYKJIOTO MHOTOI'PAHHOIO
yIila; pelarh 3aa4y Ha BIYUCICHUE U
JI0Ka3aTeJIbCTBO C UCIIOJIb30BAHUEM TEOPEM O
NEPIEHIUKYISIPHOCTH MPSIMBIX U IIOCKOCTEH,
a TAK)Ke 3a/1a4¥ Ha IOCTPOEHUE CEYCHUHN
IIPSIMOYTOJIBHOTO MapajulelICUIe1a Ha
yeprexe. Mcnonp30BaTe KOMIIBIOTEPHBIE
IPOrpaMMbl MPU U3y4EHUH BOIPOCOB,
CBSI3aHHBIX CO B3aMMHBIM PacCIIOJIOKEHUEM
IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE

3ayer Ne2 o Teme
«IleprieHIMKYIAPHOCTD
MPSAMBIX U IUIOCKOCTEN»

6,7

T'n

aBa 3. MHOrorpaHHMKH

8 1.

IlonsiTHe MHOTOrpaHHHUKA.
IIpusma.

27.

[ToHsiTHE MHOTOTPAHHUKA

28.
29.

['eomeTpuueckoe Teno
Teopema Diinepa

30.
31.

[Tpuzma
[IpoctpancTBeHHas TeopeMa

[Tudaropa

OObsacHUTD, Kakas pUrypa Ha3bpIBaeTCs
MHOTOTPaHHHKOM, KaK Ha3bIBAIOTCS €TO
AJIEMEHTHI, KAKOH MHOTOTPaHHUK Ha3.
BBIITYKJIBIM;, IPABOTUTH TTPAMEPHI
MHOTOTPaHHHKOB; OOBSICHSTB, YTO TAKOE
reOMEeTpHYECcKOe TeNlo; GOpMYIHpPOBATH U
JI0OKa3bIBaTh TEOPEMY DMiepa JUIsl BBIITYKIIBIX
MHOTOTPaHHUKOB; OOBSICHITH, KAKOU
MHOTOTPaHHHUK Ha3bIBaeTCs MPU3MOM U Kak
HA3bIBAIOTCS €€ BJIEMEHTHI, Kakasi mpu3ma
Ha3bIBAETCS NMPSAMOM, HAKIIOHHOM, MPABUIILHOM,
M300pakaTh MPU3MBI HA PUCYHKE; OOBSICHSTD,
YTO HA3bIBAETCS TIJIOMIABIO MTOTHOM(OOKOBOIN)
MOBEPXHOCTU MPU3MBI, U IOKA3bIBATh TEOPEMY
0 oA OOKOBOW MOBEPXHOCTHU MPSAMOI
MPU3MbIL; BBIBOAUTH (DOPMYITY ILTOIIAIU
OpPTOTOHAJILHOM MPOEKIIUU MHOTOYIOJIbHUKA U
JIOKa3bIBaTh MPOCTPAHCTBEHHYIO TEOPEMY
[Tucdaropa; pemars 3a1a4 Ha BEIYUCIICHUE U
JTIOKAa3aTeNbCTBO, CBSI3aHHBIE C TPU3MOU

3,45

3,45

3,45

3,45

82.

IMupamuga

32.

ITupamua

33.

[IpaBunbHas nupamuaa

[HEN

34.

YceueHHas nupamMuaa

OOBACHATH, KAKOH MHOTOTPAaHHHUK Ha3bIBACTCS
MAPaMUION M KaK Ha3bIBAIOTCS €€ DIIEMEHTHI,
YTO HA3bIBACTCS TLJIOMIABIO MOTHOM(OOKOBOIN)
MMOBEPXHOCTH MTUPAMU/IBI; OOBSICHATD, KaKas
nMpamMu/ia Ha3bIBaeTCs MPABUIILHOM,
JIOKa3bIBaTh YTBEPKJCHHE O CBOMCTBAX €€
00KOBBIX pEOep 1 OOKOBBIX TpaHel U TeOpemMy
0 TIoaa OOKOBOW MOBEPXHOCTHU
MPAaBIIbHOM MUPaMUIbL; OOBSICHATH, KAKOU
MHOTOTPaHHUK HAa3bIBAETCS YCEUEHHOM
MUPAMHION U KaK Ha3bIBAIOTCS €€ DIIEMEHTHI,
JIOKa3bIBaTh TEOPEMY O IO OOKOBOM
[IOBEPXHOCTHU IIPABUIILHOM YCEUEHHOU
MUPAMHUJIBI;, PENIATh 33]]a4l Ha BRIUUCICHUE U
JOKA3aTeNbCTBO, CBS3aHHBIE C TUPAMHUJIAMHU, &
TaK)Ke 3a7]a4i Ha TIOCTPOCHUE CeUeHU N
MUPAMH]T HA YEPTEKE

4,5

4,5

45

83.

IIpaBuIbHBIE

OOBACHATH, KAKME TOUYKU HA3BIBAIOTCS

3,45




MHOTOTPAHHUKH CUMMETPHYHBIMU OTHOCUTEIIHHO

35. CuMMeTpHs B IPOCTPAHCTBE 1 TOYKH(IIPSAMO, IIJIOCKOCTH), YTO TaKOE 3,45

36. [ToHsiTHe MPaBUILHOTO 2 HEHTP(OCh, IIIOCKOCTh) CHMMETPUH (PUTYPHI, 4.5
MHOTOTpaHHUKA MPUBOIUTH TPUMEPHI QUTYp, 00Ta1aI0NTUX

37. DNEeMEHTB CUMMETPUHU 2 JJIEMEHTaMU CUMMETPUH, a TAKKE IIPUMEPEI 3,45
MIPAaBHIIBHBIX CUMMETPHH B apXUTEKType, TEXHUKE, TIPUPOJIE;
MHOTOIPAaHHUKOB 00bsicHATH. Kakoli MHOTOrpaHHUK Ha3bIBACTCS
KOHTpOJIbHaH paﬁOTa Ne 4 1 IIpaBUJIBHBIM , TOKa3bIBaTh, YTO HEC CYIICCTBYCT 6,7
II0 TEME ((MHOFOFpaHHI/IKI/I» IMMPpaBUJIbHOI'0O MHOTOT'paHHHKA, 'PaHsAMHU

KOTOPOTO SIBJISFOTCS TIPABUIIBHBIEC N-YTOJIBHUKA
pu n>6; 00BACHATh, KAKHE CYLIECTBYIOT BHIbI
NPaBUIIHLHBIX MHOTOTPAaHHUKOB U KAaKUMH
JJIeMeHTaMu OHHU oOnanatoT Mcmonp3oBaTh
KOMIBIOTEPHBIE MPOTPAMMBI TIPU H3YIEHUU
TeMBbl «MHOTOTPaHHHUKID)
3auvert Ne3 o Teme 1 6,7
«MHOTrOrpaHHHUKN
3ak/04uTeIbHOE MOBTOPEHHE Kypca 6 5
reomerpuu 10 kiaacca
HTtoro 68
OCHOBHBI
Homep Conepsanue Konu- XapakTepucTHKA OCHOBHBIX BUI0B e
napar 4ecTBO AesiITeIbHOCTH YYeHHKA (Ha YPOBHe HaNpPaBJIB
pada Marepuajia 4acoB Y4eOHBIX JeilcTBH) OCITUT.
ACAT-TH
«AJire0pa ¥ HayaJIa aHAJIU3a» yrJiay0JeHHbIl ypoBeHb 11 kiaacc 136 yacos
I'nasa VII. Tpuronomerpuueckue 20 [To rpadukam GyHKIMIA OMUCHIBATD UX 4,5
GyHkun CBOMCTBa (MOHOTOHHOCTh, OTPaHUYEHHOCTD,

38 OO6utacTh onpeaesieHus | 3 4ETHOCTh, HEUETHOCTD, TIEPUOTUIHOCTD ). 5
MHO>KE€CTBO 3HAYCHHI [TpuBouTH IpUMeEpHI GYHKIMM (3aIJaHHBIX C
TPUTOHOMETPUICCKUX noMouIsio GopMysibl uiu rpaduka),

GbyHKIMIHI 00712121011 X 3a/IaHHBIMU CBOMCTBAMU

39 YeTHOCTh, HEYETHOCTD, 3 (Hampumep, OrpaHUYEHHOCTH). Pa3bicHATD 5
MIEPUOIUIHOCTh CMBICIT TIEPEYHCIIEHHBIX CBOMCTB. M300paxarh
TPUTOHOMETPUYECKHUX rpaduKy CIOKHBIX (YHKIHH C TOMOIIBIO
GyHKIMHA rpadormnocTpoutesnei, ONUCHIBaTh UX CBONCTBA.

40 CsoiicTBa (hyHKIIUU 3 Pemate npocreiiiiiie TpUroHOMETPUUYECKUE 5

Y = COS X u eé rpaduk HEPaBEHCTBA, UCHOJB3Ys rpaduKk QyHKIHH.

a1 CroficTBa QyHKIHA y = sin X 3 PaCHOSHleaTL rpaduKy TPUrOHOMETPHUECKHUX 5
i e rpadmx %)y:l{:unn, rpaduku 0OpaTHBIX -

1 CroiicTsa by y = gX > PUTOHOMETPHYECKHX ¢byukuit. [IpuMeHsaTh 1 5

3 JIOKa3bIBaTh CBOMCTBA OOPATHBIX
_ 1 ¢€ rpaduK TPUTOHOMETPUUECKUX QyHKIMH. CTPOUTE
43 Obpartnbie 3 rpadMKu SIeMEHTAPHBIX QYHKIMH, UCTIONB3YS 5
TPUT'OHOMETPUHCCKHIE rpadOnoCTPOUTEITH, U3yIaTh CBOWCTBA
bynxn SIEMEHTAPHBIX PYHKINI 1O UX Tpadukam,
Ypoxu 0000uIeHus U 2 dbopMynupOBaTh TUTIOTE3HI O KOJIUUYECTBE 5
cucTeMaTH3alluy 3HaHUH. KOpHEH ypaBHEHMIH, COepIKaliX
JJIeMEHTapHbIe QYHKIMH, U TIPOBEPATH UX.
KonTpoabHnas pabora Nel 1 6,7

10 TEME
«TpuroHomerpuueckue

GbyHKIAI

Brimonssate npeoOpazoBanus rpadukoB
asieMeHTapHbIX GyHKUUH. [IpumensTs apyrue
3JIEMEHTaPHBIE CIIOCOOBI IOCTPOEHUS
rpauKoB. YMETh NPUMEHSATh pa3IMyHbIC




METOJbI 10Ka3aTCJIbCTB NCTUHHOCTH

I'nasa VIII. IIpousBoanas u ee 20 [IpuBOIUTH IpUMEPHI MOHOTOHHOM YUCIOBOM 3,4,5,7
reoMeTpUYecKHil CMbIC]I [IOCJIEZIOBATEIbHOCTH, UMEIOILIEN TIPENEI,
44 IIponsBoHas 3 BBIYUCIITH IPEIENbI IOCIEN0BATEIBHOCTEN. 4,5
45 [TpousBoHas CTETICHHON 3 BEISCHSTD, SBIISIETCS JIU TIOCIIEA0BATEIEHOCTh 5
byHKIUN cxopseiics. [TpuBoauTh npumeps! GyHKINM,
46 [IpaBuna 3 SIBJIIFOIIUXCS. HENIPEPBIBHBIMU, UMEIOIINX 5
Hn(bq)epeHquogaHHg BCPTUKAJIbHYIO, TOPU30HTAJIbHYIO ACUMIITOTY.
47 HpomBo JTHBIE HEKOTOPBIX 4 3anuceIBaTh YpaBHCHHC KaXXJIOM U3 3TUX 5
37IeMEHTAPHBIX (YHKINH aCUMITOT. YMETh 110 rpaduky HyHKIUU
OTIPENICIATh TIPOMEKYTKH HETIPEPBIBHOCTH U
48 ['eomeTpuueckuii cMbic 4 TOYKHU pa3pbiBa, €CJIU TAKUE UMEIOTCSA. Y METh 5
MIPOU3BOTHOM JIOKa3bIBaTh HETIPEPBIBHOCTD ()YHKIINH.
Haxoauts yrinosoit koadduirent
Ypoku 00001eHus 1 2 KacaTeIbHOM K rpaduKy QYHKIHMY B 3a1aHHOM 6,7
CHUCTEMAaTH3allNK 3HAHHH. Touyke. HaxouTh MrHOBEHHYIO CKOPOCTb
JIBYKEHUST MaTepPHaTbHOMN TOUKH.
Kontpoabman pabota Ne 2 1 AHanu3upoBaTh HOBe)Ie6HI/Ie GbyHKIMU Ha 6.7
1o Teme «IIpoH3BOHAL 1 €6 pa3IMYHBIX y4acTKax OOJIACTH OTPECTICHHS
. CpaBHHMBATh CKOPOCTh BO3pacTaHUsI(yObIBaHUS)
TE€OMETPUIECKUI CMBICI
¢dynkmn. HaxoauTs pou3BOTHBIE
aneMeHTapHbIX QpyHKuui. Haxonute
IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUS U
I'naBa IX. IIpumeHenne 18 HaxoauTe BTOpYIO NPOU3BOAHYIO U YCKOPEHUE 3,4,5
NPOU3BOJHOH K  HMCCJIeJOBAHHUIO polecca, OMUCHIBAEMOTO C IIOMOIIBIO
pynkumii bopMyIbI.
49 Bospacranne wu yObiBaHHE 2 HaxoauTte npomexyTKu BO3pacTaHus U 4,5
byHKIUN yObIBaHUS QYHKIIUH.
50 DKCTpeMyMbl QYHKIIHH 3 Haxoauth TOUKM MMHMMYyMa U MaKCUMyMa 4.5
51 [IpuMeHeHne mpou3BOIHOM K 4 ¢ynkuun. Haxoaute Hanbosblee U 3,45
HOCTPOEHUIO rpauKoB HauMeEHbIlIee 3HaYeHUs] PYHKIUU HA OTPE3Ke.
GyHKIMI Haxoauts HauboJipliee 1 HaUMEHbIIIEE
52 HawnbGompiree 1 HauMeHbIIIee 3 3HAYCHUS DYHKIHH. 4,5
3HAYEHUI (byHKHI/H/I I/ICCJ'ICI[OBaTB (bYHKLII/IIO C IOMOIIIBIO
53* | BeimykiiocTh rpaduka 3 MIPOU3BOTHOM U CTPOUTH €€ Tpaduk. 5
(yYHKIMH, TOUKH neperuta [TprMeHsITh MPOU3BOIHYIO MPU PELICHUU
Ypoku 06061weHus 1 2 TEKCTOBBIX, TEOMETPUYECKUX, (DUBUUECKUX U 6,7
CUCTEMaTHU3al[u1 3HAHUMN. Ap. 3a1a4
KonrpoabHnas padora Ne 3 1 6,7
no teme «IIpumeneHue
IIPOU3BOIHOM K
UCCIIEIOBAaHUIO (PYHKIIMI»

I'naBa X. UuTerpan 17 Boruncnsate npulamkéHHOE 3HAUCHUE 45,6,7
54 IlepBooOpa3Has 2 IUIONIAIM KPUBOJIMHEHHON Tparenny. 5
55 [IpaBuna HaxOXKACHUS 2 Haxonuts nepBooOpa3ubie GpyHKIHIL: Y = XP, 5

MIePBOOOPA3HBIX rae p _ R, y =sinx, y = cosx, y = tgx. Haxoauth
56 [lnomans  KPUBOJMHEHHOM 3 nepBooOpasubie pynkuuii: f (X) + g(x), kf(x) u 4.5
TpaTEN1y U UHTErPal f (kx+b).

57,58 | BoruncieHnue MHTErpaios. 2 Beraucsste momans KpuBOJIHHEHHOM 4,5
Beruucnenue Hnomaneﬁ C 3 Tpareuuu ¢ NIOMOIIbIO (bOpMyJ'IBI HrerotoHa—
TOMOIIBIO HHTETPAJIOB. Jleiitbnuna. HaxomuTh npuOinKeHHbIe

59 ITpuMeHeHne mpou3BOIHON U 2 3Ha4YCHMs MHTerpanos. Haxonuts 5,7




HHTCTpajia K PCUICHUTO
IMPAKTUYCCKUX 3ada4

npuOIMKEHHBIC 3HAYCHUSI HHTETPAJIOB.
BrpruucnaTe nmiomanas KpUuBOIMHENHON

Ypoku 06001eHUs U 2 Tpanenuy ¢ NTOMOIIBIO HHTETpajia 6,7
CHUCTEMaTU3alliH 3HAHU.

KonTposabnas paGora Ne 4 1 6,7
1o teme «Muterpam

I'naBa Xl. Kom6unaropuka 13 [IpumeHATs U PELICHUH 3a1a4 METOT 5)
60 [TpaBuno npousBeaeHus 2 MaTeMaTHIeCKO MHIYKIIUH; TPABHIIO 5
61 [lepecTaHOBKM 2 IIPOM3BEACHUS TIPH BBIBOJIE (POPMYIIBI YUCIIA 5
62 Pazmenenus 2 nepectaHoBOK. C03/1aBaTh MaTeMaTHICCKHEC 5
63 CoyeTaHus U UX CBOMCTBA 2 MOJEIIN I PENICHUS KOM6I/IHaTOpHI)IX 3aJ1a4 C 5
64 BunoMm HpioToHa 2 MOMOMUIBIO NOJICUETA YKCIIa pa3MEIleHUH, 5

Ypokn 0600ImeHns 1 2 MePECTaHOBOK U couyeTanuil. Mcrnonabs3oBaTh 5,6,7
CHCTeMaTH3alli1 3HAHUIA, CBOMCTBA YMCJIA COUETAHUMN TIPH PEIICHUU
KourposnbHast padora Ne 5 1 MPUKJIAAHBIX 33]1a4 U IPU KOHCTPYUPOBAHUU 6,7
no teme «KoMbuHaTopuka» TpeyronbHuKa Iackans. [TpumenaTs Gopmyiy
o6uHoma HrroTOHA MpH BO3BEIEHUH JBYYJICHA B
HaTypaJbHYIO CTENEHb
I'nasa XII. DiiemeHTBI TEOpUH 13 [IpuBOAUTE IPUMEPHI CITYYaHBIX,
BEPOATHOCTEM JIOCTOBEPHBIX M HEBO3MOKHBIX COOBITHIA.
65 CobbiTust 1 OnpenensTs U HaXOJUTh CYMMY U 4,5
66 KomOuHamsa coobITHii. 2 npou3BeieHrne coObITHid. OTpenensiaTh 5
[TpoTuBOTIONI0KHOE COOBITHE. BEPOSTHOCTH COOBITHS B KIIACCHYECKOM
67 BepostHOCTh COOBITHI 2 noHuMaHuu. HaxoauTh BEpOsITHOCTh COOBITHUS 5
68 CrnosxeHue BeposTHOCTEN 2 C UCTOJIb30BaHuEM (OopMyST KOMOUHATOPHUKH, 5
69 HesaBucumble COOBITHS. 2 BEPOSITHOCTh CYMMBI JIBYX HECOBMECTUMBIX 5
YMHOXKEHHE BEPOSTHOCTEH COOBITHI 1 BEPOSITHOCTH COOBITHS,
70 CTaTHCTHYECKas 2 MPOTUBOMIOJIOXKHOTO faHHOMY. [IpuBOAUTH 5
BEPOSITHOCTh MIpUMEpPhI HE3aBUCUMBIX cOOBITHI. HaxonuTth
Ypoku 06061eHns 1 1 BEPOSITHOCTh COBMECTHOTO HACTYIUICHUS IBYX 5,6,7
CHCTEMATH3ALIY 3HAHUIL. HE3aBUCHMBIX cOObITHH. HaxouTs
KoHTposibHast padota Ne 6 1 CTaTHUCTUYECKYIO BEPOSATHOCTb COOBITHII B 6.7
110 TeMe «DIEMEHTHI TEOPUH OTIBITE C OOJIBIIMM YUCIIOM B UCTIBITAHHH.
BEPOSITHOCTE» HmeTh npecTaBieHre O 3aKOHE OOJIBIINX
Yucell.

I'masa XIII. CraTucruka 9 3HATh NOHATHE CIY4alHON BEJIMYUHBL, 5
71 CnyyaiiHble BeJTMYHHBI 2 MPEJICTABIISITh pacipe/iesieHne 3HaYeHHH 5
72 LleHTpanbHBIC TCHACHIINH 2 JUCKPETHOM CIIy4ailHOM BEJIMYHUHBI B BUJIE 5
73 Meps! pasdpoca 3 YaCTOTHOM TaOMUIIbI, MOJUTOHA YaCTOT 5

Ypok 0600611eHus 1 1 (OTHOCHUTEIBHBIX YaCTOT). 56,7
cHCTEeMaTH3alliy 3HAHUH [TpencraBisTh pacnpeaesieHne 3HaYeHHH
Koutpoannas padora Ne 7 1 HEIIPEPBIBHON CIIydallHOW BEJIMYMHBI B BUJIE 6,7

mo TeMe «CTaTUCTHKAY

YaCTOTHOM TaOIMIIBI U THCTOTPAMMBI.

3HaTh MOHATHE T'€HEPATbHON COBOKYITHOCTH U
BbIOOpKHU. [IpUBOIUTE IPUMEPBI
penpe3eHTaTUBHBIX BEIOOPOK 3HAUEHUI
CllyyailHON BelWYHMHBL. 3HaTh OCHOBHBIE
[EHTpaJIbHbIe TeHJCHLIUU: MOy, MEHaHy,
cpeanee. HaxoquTte 1ieHTpasibHble TEHACHIIUN
y4eOHBIX BBIOOPOK. 3HATh, KaKast U3
LEHTPAJIbHBIX TEHACHIUN HaWITydIIUM
00pa3oM XapakTepu3yeT COBOKYMHOCTh. MIMeTh
IpeJCTaBICHNE O MATEMAaTHUECKOM OKUJAHUH.
3HaTh OCHOBHBIE MEpPbI pa30dpoca 3HaUCHHI




CIIy4allHOM BEIWYMHBI: pa3Max, OTKJIOHEHHUE OT
cpenHero u aucnepcuro. Haxonurs mepsl
pazbpoca cirydaiiHO# BEIMYMHBI C HEOOIBIITUM
YHCJIOM PA3JIMYHbIX €€ 3HAUCHU N

KommiekcHble unciia 12 [IpumeHsTh pa3nuvHbIe POPMBI 3aMUCH 4,57
KOMILJICKCHBIX YHCENI: aJlreOpanvecK
Ornpenenenrne KOMIUIEKCHBIX 1 p Y10, 4.5
TPUTOHOMETPUUYECKYIO U ITOKA3aTENIbHYIO.
gucen. CliokeHue u P P yIo yio
BBInoIHATE ¢ KOMIIJIEKCHBIMH YHCIaMU
YMHOKEHUE KOMILUIEKCHBIX
wcen CJIO)KEHHE, BEIYUTAHUE, YMHOKEHUE, JICTICHHE,
: BO3BEJCHUE B HATYPAIbHYIO CTEIIEHD
KomrmuiekcHo comnpsikeHHbIE 2 a M yio K 4.5
U3BJICYCHHUE KOPHS CTEIICHU N, BEIOUpast
yucna. Moaynb
TIOIXOIATIYIO (DOPMY 3aITUCH KOMILUIEKCHBIX
KOMILJIEKCHOTO YHCJIA. o
gucel. [lepexoauTs OT anredpandeckoit
Onepanuu BEIYATAHUS U
3aIICH KOMIUIEKCHOT'O YHCJIa K
ACTICHIA. HTOHOMETPHYCCKOM U K ITIOKA3aTeIbHOM, OT
['eomeTpuueckas 2 P P N . 45,7
TPUTOHOMETPHYECKOH ¥ IMOKA3aTeIBHOM
WHTEPIPUTAIIHS .
dbopmbl k anredpanyeckoi. Jloka3biBaTh
KOMITJIEKCHOTO YHCJIA. o
CBOMCTBA KOMILICKCHO CONPSKEHHBIX YHCEIT.
Tpuronomerpudeckas Gopma 1 4,5,7
N300paxkaTh KOMIUIEKCHBIC YUCJIAa TOYKAMH Ha
KOMILJIEKCHOTO YHCJIA. .
KOMITJICKCHOM TUIOCKOCTH. HTEpIpeTHpoBaTh
YMHOXKEHUE U [EJIEHNE 2 o 45,7
Ha KOMIUIEKCHOH TTIOCKOCTH apr(pMETHUSCKUE
KOMITJIEKCHBIX YHCE]T, o
JIEWCTBHUS ¢ KOMIUIEKCHBIMU YHCIIAMH.
3aIMCaHHBIX B
TPUTOHOMETPUUYECKOI
dhopme. Dopmyna Myaspa.
KBaaparHoe ypaBHEHHE C 1 457
KOMIUIEKCHBIM HEHU3BECTHBIM.
N3Bnevenne KopHs U3 1 57
KOMIUIEKCHOTO YMCJIa.
AnreOpanveckue ypaBHEHUS. 1 5,7
KonTpoabhas padora Ne§ o 1 6,7
teme: «KoMILIEKCHBIE YnCiIay
HTorosoe moBropeHue 14 5
Htoro 136
OCHOBHBI
Homep Coteprkanne Koun- XapaKTepucTHKAa OCHOBHBIX BH/IOB e
napar P YeCcTBO JAesiTeJIbHOCTH YUeHHKA (HA YPOBHe HANPaBJIB
MaTepHaJa N N OCIINT
pada 4acoB Y4eOHBIX JeHCTBHIA) .
JeAT-TH
«I'eomeTpus» yriyoeHnslii ypoBenb 11 kiaacc 68 yacos
I'maBa 6. lluunap, KoHyc U map 16
81 Huanuap. 3 OOBACHATD, YTO TAKOE LUITUHIPUYECKAS 457
MOBEPXHOCTH, €€ 00pa3yIoIINe U OCh, KAaKOe
59 [lonarue unmuHapa 1 TEJIO HA3bIBAETCS UUJIMHAPOM U KaK 45,7
HA3bIBAIOTCS €0 DJIEMEHTHI, KaK MOJIYYUTh
60 [Tromia s MOBEPXHOCTH 2 MWIMHJIP MTyTEM BpaIleHHs MPSIMOYTOJIbHHIKA; 5

MUJIIMHApAa

n300pakaTh HUJIMHAP U €T0 CEUCHUS
IUIOCKOCTBIO, IPOXOASIIEH Yepe3 0Ch, U
MJIOCKOCTBIO, EPIEHANKYISAPHON K OCH;
O0OBSCHATH, YTO IPUHUMACTCS 32 MO
OOKOBOM MOBEPXHOCTH IIWIUH/IPA, U BEIBOJIUTH
(bopMyITBI TSI BBIYUCIICHUS OOKOBOH U MOTHOMN
MOBEPXHOCTEH IMIIMH/PA; PeliaTh 3a7aud Ha
BBIYUCIICHHUE U JI0KA3aTeJIbCTBO, CBSI3aHHBIE C




NUIMHAPOM

82 Konyc. OOBACHITD, YTO TAKOE KOHUUECKAs 45,7
61 TloHsTHE KOHYCa MOBEPXHOCTH, €€ 00pa3yrolire, BEepIIMHA U 5
0Ch, KAKOE€ TEJIO Ha3bIBACTCS KOHYCOM U KaK
62 [Tnomanas mMoBEpXHOCTH 45,7
HA3BIBAIOTCS €0 JIEMEHTHI, KaK MMOJIyIUTh
Konyca KOHYC ITyTEéM BpAIICHHSI MPSMOYTOJIBHOTO
63 ¥ CeuCHHBIH KOHYC 1 TPEYroJIbHUKA, N300pakaTh KOHYC 57
€rOCEUYCHHSI IJIOCKOCTRIO, IPOXOSIIEH Yepes
0Cb, U TUIOCKOCTBIO, MIEPIICHAUKYISIPHON K OCH;
OOBSCHATH, 9TO MPUHUMACTCS 32 IO
OOKOBOH TIOBEPXHOCTH KOHYCA, U BEIBOJIUTH
bopMyIIBI TS BEIYUCIICHUS TUTOTIAIeH
OOKOBOI ¥ MOJHOM MOBEPXHOCTEN KOHYCA;
00BSCHATH, KAKOE TEJIO HA3bIBACTCS
yCeUE€HHBIM KOHYCOM U KaK ero
MOJTYYUTHITYTEM BpaIICHUS TPSIMOYTOTBHON
TpAarenuy, BEIBOIUTE (GOPMYITY JUIS
BBIYHCIICHUS TUIOMAH OOKOBOW MOBEPXHOCTH
YCeUE€HHOTO KOHYCa; periaTh 3a/1a49i Ha
BBIYHCIICHUE U JJOKA3aTeIbCTBO, CBS3aHHBIC C
KOHYCOM M YCCUEHHBIM KOHYCOM
83. Codepa 7
64,6 Cdepa u map 1 457
DopMmyarpoBaTh onpeAeaeHus cepsl U mapa,

66,67 | BzaumHoe pacnonoxenue 1 uX IIEHTPA, paanyca, IMaMeTpa; UCCIEI0BATh S5
chepsr 1 B3aMMHOE PACIIOJIOKEHHE CPephl U TIOCKOCTH,
mnockoctn.KacarenbHast bopMyTHpOBaTh ONPECIICHNE KacaTeIbHOM
IJIOCKOCTB K chepe MJIOCKOCTH K cdepe, GopMyIupoBaTh U

68 [Tnomans chepwr 1 JI0OKa3bIBaTh TEOPEMBI O CBOMCTBE U ITPU3HAKE 4,5,7

69 Bsanmuoe pacrosioxenue KacaTeIbHOU IIOCKOCTH; OOBSICHATH, UTO
cepsl 1 npsMont MPUHUMAETCS 32 IUI0MIalb cepbl U Kak OHa

70 | Cdepa, Bnucannas B 1 BBIPAXKAETCA Uepe3 paauyc cepsl; S
IUIIHHIPUYCCKYIO HCCJIEIOBATh B3aUMHOE PacrojiokeHne chepsl
OBCPXHOCTh U TIPSIMO#L; OOBSCHATH Kakast cepa Ha3bIBACTCS

71 Coepa, BucanHas B 1 BITMCAHHOH B MMJIMHAPHUYECKYIO (KOHUYECKYIO) S
KOHHUYECKYIO IOBEPXHOCTh MOBEPXHOCTh U KaKHe KPUBBIE MMOIYYaIOTCS B

72 CeueHus MUJIMHIPUICCKOMN 1 CEUEHUSIX HWIMHIAPUYECKON U KOHUYECKOM 45,7
MMOBEPXHOCTHU MOBEPXHOCTEH PA3INYHBIMU TUIOCKOCTSIMH;

73 CeueHunst KOHUYECKOM 1 peliaTth 3aJa4u, B KOTOPBIX PUTYPUPYIOT 45,7
MMOBEPXHOCTHU KOMOHMHAIIMY MHOTOTPAaHHUKOB U TEJ
KounrpoJsbHnas padora Ne 5§ 1 BpalleHUs 6,7
o teme «{unmunap. Konyc.
[ap.»
3auer Ned 110 TEMeE 1 6,7
«Humunap. Konyc. Ilap.»

I'naBa 7. O0bémBI Tea 17 OOBACHATD, KaK U3MEPSIOTCS 00BbEMBI TeT,

81 O0béM NPAMOYIoILHOIO 2 IPOBOJIS AHAJIOTHIO C U3MEPEHUEM ILIOIAIEH 4,57
napaJjiesjienumnena MHOTOYTOJbHUKOB; (DOPMYTUPOBATH OCHOBHBIE

74 ITousitue 00BEMA. 1 CBOMCTBa 00BLEMOB U BBEIBOJAUTH C X ITOMOIILIO 5

bopmyny 06bEMa MPSIMOYTOJILHOTO

75 OO0BEM MIPAMOYTOTHHOTO 1 IapaIeNenmnea 5
napajuieNenuneaa

82 O0bembl NPAMON NPH3MBI 3 @opMynupoBaTh U JOKa3bIBaTh TEOPEMBI 00 4,5

N NWINHAPA

00BEME MpsIMOii TPU3MBI 1 00BEME WIIMHPA,




76 OOBeM MPSAMOIA TPU3MBI 2 peliaTh 3a/1auu, CB3aHHbIEC C BHIYMCICHHEM 5)
77 O0BEM 1uIHHIpa 1 00BEMOB DTHUX TEIL. 6
83 O0BbEMBI HAKJIOHHOMH 5 BbIBOIUTH HHTETpAIBbHYIO (opMyTy ISt 4,5
NPU3MbI, TUPAMU/IBI, BEIYHCIICHUS 00bEMOB TeIl U JIOKa3bIBATh C €€
KOHYCa MIOMOIIBIO TEOPEMBI 00 00BEME HAKIIOHHOU
78 Brruucnenue o0beMOB Te € 1 puMbI, 00 00BEME Tupamuabl, 00 00bEME 5,7
MTOMOIIBIO0 UHTETpaJIa KOHYCa; BEIBOAUTH (DOPMYJIBI ISl BEIYMCIICHHUS
00BEMOB YCEUEHHOM MUPAMUJIbl U YCEUEHHOTO
79 O0beM HaKJIOHHOW MPU3MBI 1 KOHYCa; pelaTh 3aJa4u, CBI3aHHBIE C 57
BBIYUCIICHHUEM 00BEMOB ATHX TEJ
80 O06bEM TUpamMuIbI 5,7
81 O0BéM KoHyCa 5,7
84. O0bém mapa, u wiIomAIbL 5,7
chepnl DopMyIHpPOBATH U JIOKA3BIBATH TEOPEMY 00
82 O0BéM mapa 2 00BEMe mapa u ¢ e€ MOMOIIBI0 BEIBOIUTH 5,7
83 OOBeM mapoBOro CErMEHTa, dopmyiy monianu cepsl; BEIBOIUTH
[IapOBOTO CJIOS, IIAPOBOTO dbopMyny JUIsl BBIYUCIIEHNS 00BEMOB IIAPOBOTO
CeKTOpa CETMEHTA U IIIAPOBOT0 CEKTOPA; PelIaTh 3a1a9u
84 [Tnomane chepsr 1 ¢ mpuMeHeHueM (popmya 00bEMOB pazITUUHBIX 5,7
KonTpoabHnas padora Ne 6 1 TeN 6,7
o TeMe «OOBEMBI Te»
3auyer Ne5 no Teme «O6beMbI 1 6,7
TEI
I'naBa 4. BekTOopbl B NIpOCTpaHCTBE 6
81 IlonsiTHe BekTOpa B 1 dopMyIHpOBaTH OTPEICIICHUE BEKTOPA, €To 4,5,7
NPOCTPAHCTBE JUTMHBI, KOJUTMHEAPHBIX U PaBHBIX
BEKTOPOB,TPUBOIUTH MPUMEPBI (PU3HUECKUX
38 [Tonsatue BexTopa. PaBeHCTBO 1 BEKTOPHBIX BEJIMYMH. 457
39 BEKTOPOB
§2 Cromense @ BEITUTAHHE 2 OOBACHUTD. KaK BBIBOIATCS IEHCTBUS 5
BEKTOPOB. YMHOMCHHE CJIOKEHHUSI, BBIYMTAHUS, BEKTOPOB, YMHOKEHUS
BEKTOpa Ha 4110 BEKTOpa Ha YKCIIO , KAKUMH CBOMCTBAMU OHU
40 Cr105KeHne U BBIYUTAHNC 1 00J1a1a10T, YTO TAKOE MPABUJIO TPEYTOJIbHUKA, 5
BCKTOPOB. [IPaBUJIO ITapajuieiorpaMma 1 IpaBuiio
41 CymMa HECKOJIbKHX BEKTOPOB MHOTOYT'OJIbHUKA CIIOKEHUS BEKTOPOB; peLIaTh
42 YMHOXEHHE BEKTOpa Ha 1 3a/1a4M, CBSI3aHHbBIE C ICUCTBUSMU HaJl 5
YHCIIO. BEKTOPaMH.
83. KoMmmianapHbie BeKTOPbI 2 OOBACHUTD, KaKKHe BEKTOPBI HA3bIBAIOTCS 5
KOMIUIaHApHBIMU; (HOPMYIUPOBATH U
43 KommanapHbie BeKTOPHL 1 JOKa3bIBaTh YTBEPKICHHUE O IPU3HAKE 5
KOMIUJIAaHAPHOCTHU TPEX BEKTOPOB; OOBICHSTH, B
a4 1lpasmno napaienenmme a 1 4€M COCTOUT TMPABUIIO Mapaliesienumneaa 5
45 Pasnoxenme BexTopa 1o CIIOXEHHS TPEX HEKOMIUTAHAPHBIX BEKTOPOB;
TpeM HCKOMIUTAHAPHBIM dbopMynupoBaTh U JOKA3bIBATH TEOPEMY O
BEKTOpaM. pa3I0XKEHUH JIF000T0 BEKTOPA MO TPEM JaHHBIM
HEKOMIUTAaHAPHBIM BEKTOPaM; IPUMEHSITh
BEKTOPBI IIPH PEIICHUU T€OMETPUIECKUX
3a/1ad.
3auer Ne6 o Teme 1 6,7
«BeKTopbl B MpOCTpaHCTBE»
I'naBa 5.Metoa KoOpAUHAT B 45,7
NpocTpaHcTBe. JIBHIKEHUS. 15




81 KoopanHatbl TOYKH U 4 OOBACHUTD, KaK BBOJUTCS IPSIMOYTOJIbHAS 5,7
KOOPAMHATHI BEKTOPa cucTeMa KOOpIUHAT B IIPOCTPAHCTBE: , KAK
46 [IpsimoyromnpHas cucrema 1 OTIPENEIIAIOTCA KOOPANHATHI TOUKU U KaK OHU 5,7
KOOpAMHAT B IMPOCTPAHCTBE Ha3bIBAIOTCS, KaK OMPEACIISIOTCS KOOPIUHATHI
BEKTOpa; GOPMYIMPOBATh U JOKA3BIBAThH
47 Koopaunats! BekTopa 1 YTBEPKJICHHUsI; O KOOPAMHATAX CYMMBI U 57
48 CBsI3b MEXTY KOOPJIHHATAMH Pa3HOCTH JIBYX BEKTOPOB, O KOOpJWHATaX
BEKTOPa M KOOPAMHATAMH IIPOU3BE/ICHUS BEKTOPA HA YHCJIIO, O CBS3U
TOYEK MEXy KOOpAWHATAMHU BEKTOpA U
[Ipocreitmme 3axauu B 1 KOOpAMHATaMH €ro KOHIla U Havyajla; BBIBOJUTH 5,7
KOOPJMHATAX ¥ MCTIOJIb30BATh MIPH PEUICHUHU 33134 (POPMYJIbI
49 VYpaBHeHHE chephl 1 KOOPJWHAT CEPEMHBI OTPEe3Ka, JITUHBI BEKTOPa 57
U PACCTOSTHUS MKy JIByMSI TOUKaMH;
BBIBOJIUTH ypaBHEHHUE cpepbl TaHHOTO
paaunyca c IEHTPOM B 3aJJaHHOM TOUKe.
82. CkajsipHoe npou3BeaeHue 6 OOBSCHUTH, KaK OMIPEIEISICTCS YOI MEXKIY 57
BEKTOPOB BEKTOpaMH, (hOPMYITHPOBATH OTIPE/ICIICHUE
50 VYTo1 MeXTy BEKTOpaMH 1 CKJIIPHOTO TIPOM3BEICHUS BEKTOPOB U 5
JIOKa3bIBaTh YTBEPIKIICHHSI O €TO CBOMCTBAX, ;
KaK BBIYUCIIATE YTOJl MEXKTy JBYMSI PSMBIMH,
51 CkasipHOC NIPOM3BEACHHE 2 a TaKKe yroja MeXy MpsIMOM U MIIOCKOCTHIO, 5
BEKTOPOB WCIIOJIb3Ysl BBIPAKEHNUE CKAJSIPHOTO
52 Brruucnenue yriioB Mmexmy 2 IIPOU3BENIEHNA BEKTOPOB 9€PE3 NX 5
TIPSIMBIMH U TLIOCKOCTSIME KOOPJMHATHI; BEIBOJUTH YpaBHEHHE
MJIOCKOCTH,
53 VYpaBHEHHE MJIOCKOCTH 1 dbopMyny pacCTOSHUS OT TOUKH JI0 TJIOCKOCTH; 5
MPUMEHSTh KOOPIAUHATHO-BEKTOPHBIN METO
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.
83 JBukeHHus1 3 OOBACHUTH, YTO TAKOE OTOOPAKECHHE 457
54 IlenTpanpHas CUMMETpUS IUIOCKOCTH Ha ce0sl ¥ B KAKOM CJ1y4ae OHO
55 OceBasi cummeTpus, 1 CTAHOBUTCS JIBIDKCHHEM MPOCTPAHCTBA, 4,57
56 3epKkanpHasi CAMMETPUS 00BSACHATH, UTO TaKOE IIEHTpaIbHAs
57 [TapannensHbIN IEPEHOC 1 CUMMETPHUS, OCEBasi CAMMETPHUS, 3€pKaIbHast 45,7
53 MpeoGpasosanie 006w 1 CUMMETpUS U TapaieIbHbIA IEPEHOC, 457
000CHOBBIBATh YTBEPKJIEHUS O TOM, YTO ITH
KonTpoanHas pabora Ne 7 1 0TOOpaXeHUs MPOCTPAHCTBA HA Ce0sl SIBISIFOTCS 6,7
1o TeMe «MeTo KOOpAUHAT TBUKEHUSIMH; OOBSICHITD, YTO TAKOE
B IIPOCTPAHCTBE. J[BHKEHHA.» HEHTPaAIBHOE MOJ00HE (TOMOTETHS) U
npeobpazoBanue noaoous. [Ipumensars
1o1061e Mpy pelIeHnH 3a1au.
3auer Ne7 o reme «MeTton 1 6,7
KOOpAMHAT B IPOCTPAHCTBE.
JIBUKEHUS.»
3ak/I04uTeIbHOE MOBTOPEHHE NPH 14 5
NMOJAr0TOBKE K HTOrOBOM aTTeCTAllNU
10 reoMeTpun
Hroro 68

OcHOBHBIE HanpaBJCHHUA BOCIIMTATEIbHOM ACATCJIbHOCTH:

1. I'paxx1anCcKO€ BOCIIUTAHUE.
2. IlatproTnueckoe BOCIUTaHUE U (POPMUPOBAHUE POCCUINCKON UJIEHTUYHOCTH.




3. lyXoBHO€ U HPAaBCTBEHHOE BOCIIUTAHUE JIETEl HA OCHOBE POCCUMCKUX
TPaJAULIMOHHBIX LIEHHOCTEH.

4. IlpuoOiieHue nerei K KyJabTypHOMY Haclieuio (DCTeTUYeCKOe BOCITUTAHUE).
5. llonynspu3auus Hay4dHbIX 3HaHUW cpeau aerei (LlenHocTn Hay4HOTrO
MTO3HAHHUS).

6. ®uznueckoe BocnuTaHue u (GOpMHUPOBAHUE KYIbTYPhI 3J0POBBS.

7. TpynoBoe BOCIUTaHUE U MPO(PECCUOHATIBHOE CaMOOIIPEIEIICHHUE.

8. DKOJIOrM4eCKOE BOCIIUTAHUE.

COI'/TACOBAHO COI'JTACOBAHO

[IpoTokou 3acenanus

METOIMYECKOro 00bEIMHEHUS 3amecrturenb qupekropa mo YBP

yUHTENIE MaTEMaTUKU 28.08.2021 rona

MBOY rumnuazuu Ned

or 27.08.2021roga Ne 1 Masymkosa H.H.
KaGapauna I'.B. (mozmuck)

(momnuck pykoBoauTenss MO)



