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[Iporpamma pa3zpaboTaHa Ha OCHOBE TPEOOBAHUM K Pe3ybTaTaM OCBOCHUS
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IL1anupyemMsble pe3ybTaThl

JInuHocTHBIE:
Bocnutanue poccuiickoi rpaxk/1aHCKON UIEHTUYHOCTH: MATPUOTU3MA, yBaXKeHNs K OTe4ecTBY, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOI HAyKU;
®opMupoBaHUE MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;
OTBeTCcTBEHHOE OTHOLIEHHE K 00YUYEeHHIO, TOTOBHOCTh M CHOCOOHOCTh K CAMOPA3BUTHUIO Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATENIbHOE
OTHOLIEHHE K HEIIPEPHIBHOMY 00Pa30BAHUIO KaK K YCIOBHUIO yCIEIIHON TPO(EeCCHOHATBHON U 00LIECTBEHHOM AEATEIbHOCTH;
Oco3HanHbIN BBIOOp Oyy1iei mpodeccuoHaIbHON AeATeIbHOCTH Ha 6a3e OpUEHTUPOBKH B MUpe Ipodeccuii u npodeccuoHaIbHbIX
NPEINOYTEHUH; OTHOIIEHUH K MPO(heCCHOHATBLHON AEATENBHOCTH KaK K BOSMOXXHOCTH YYaCTHsI B PELICHUHN JIMYHBIX, OOIECTBEHHBIX,
roCyJJapCTBEHHBIX U O0LIEHALIMOHATIBHBIX ITPOOJIeM; (pOopMUpPOBaHHE YBAKUTEIBHOIO OTHOLLIEHUS K TPYy, Pa3BUTHE OIIbITA yYacTus B
COLIMAJIBHO 3HAaYMMOM TPYI€;
YMeHne KOHTPOJIMPOBaTh, OLICHUBATh U AaHAJIM3UPOBATh MIPOLIECC U Pe3yJIbTaT yueOHON U MaTeMaTHUECKON JesITelbHOCTH;
YMeHue yIpaBisaTh CBOEH ITO3HABATEIBHON JEATENbHOCTBIO;
YMeHue B3auMo/IeiiCTBOBaTh ¢ OJJHOKJIACCHUKAMU, IEThbMH MJIAJIILIEr0 BO3pacTa U B3pOCIbIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIEe0BATENbCKON, MPOEKTHON U APYTUX BUJIAX JEATEIbHOCTH;
KpUTHYHOCTH MBIIUIEHNUS, THULIMATUBA, HAXOAUYNUBOCTb, aKTUBHOCTD IPU PEIIEHUN MATEMAaTUYECKUX 3a]1a4.

MeranpeamerHbie:
YMeHMe caMOCTOSTENTbHO ONPENeNATh eI CBOEH IeTeTbHOCTH, CTAaBUTh U (POPMYJIMPOBATH JUIsl ce0s HOBBIE 3a/1auu B yueOe;
YMeHHe COOTHOCUTh CBOM JIEHCTBHSI C INIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIISATH KOHTPOJIb CBOEH AEATEIBHOCTH B IIPOLECCE JOCTUKEHHUS
pe3yJbTara, ONpeAesTh CIocoObl NeHCTBUI B paMKaX MPeUI0KEHHBIX YCIOBUHA U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYallUEeH;
YMeHHe caMOCTOATENBHO IPUHUMATh PELICHUS, IPOBOJUTD aHAIIU3 CBOCH AEATEIbHOCTH, IPUMEHATH Pa3JIMYHbIE METO/AbI [I03HAHUS;
Brnanenue HaBbIKaMu MO3HABATENbHOM, yUeOHO-NCCIIE0BATENBCKON 1 MPOEKTHON AESITETbHOCTH;
dopMHpOBaHUE TOHATUHHOTO anmapara, yMEHHs CO3aBaTh 000OIEHNS, YCTaHABINBATh AHAJOTMHU, KIACCU(PHUIIMPOBATE, CAMOCTOSTENILHO
BbIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(PUKALIUU;
YMeHNE yCTaHaBINBATh IPUYUHHO-CIICICTBEHHBIE CBA3U, CTPOUTD JIOTUYECKOE PACCYKIACHUE, YMO3AKIIOYEHUE U JEJIaTh BHIBOJBL,
dopmMupoBaHrEe KOMIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHMS HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;
YMeHue BUeTh MaTeMaTHUYECKYIO 33/]auy B KOHTEKCTe IPOOJIEMHOM CUTyalluy B JPYTUX JUCHUIUINHAX, B OKPYXKAIOIIEH KU3HY;
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YMeHne HaXOUTh B Pa3JIMYHbIX UCTOUHUKAX HHPOPMALIHIO, HEOOXOIUMYIO JJIs PELICHUsI MaTeMaTUYECKUX 3a/ay, U IPEACTaBIIATh €€ B
HOHATHOU (hopMe, IPUHUMATH PELICHNE B YCIOBHUIX HETIOJIHOW WM U30BITOYHOM, TOUHON MIIM BEPOSTHOCTHOW MH(OPMALINY;

VYMeHre NOHUMATh U UCIOJIb30BaTh MaTEMAaTHUECKUE CPEICTBA HAMIAAHOCTH (TpaduKH, TaOIMILIbI, CXEMBI) ISl UIUTIOCTPALMU, HHTEpIPETaLUH,
apryMeHTally;

VYMeHue BbIIBUTaTh TUIIOTE3bl IPU PELICHUH 33/1a41, IOHUMATh HE00X0AUMOCTh X IPOBEPKU;

IloHuMaHue CyIIHOCTH aITOPUTMUYECKUX IIPEANUCAHUNA U YMEHUE ACUCTBOBATh B COOTBETCTBUU C IIPEIIIOKEHHBIM aJIrOPUTMOM.

IIpenmeTtHbIe:
Oco3HaHKe 3HAYCHUSI MAaTEMATUKH JIJIs1 TOBCEHEBHOM KU3HU YEIOBEKA;
[IpencraBienue o MaTeMaTHYECKON HayKe Kak chepe MaTeMaTH4YeCKOU JAesITeNbHOCTH, 00 ATarax ee pa3BUTHsA, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS
UHUBUJIN3ALUY;
YMeHuUst ONKUCHIBATh SBJICHUS PEaIbHOTO MUpa HAa MATEMAaTHUYECKOM SI3bIKE; MPEACTABICHUS O MATEMAaTHYECKUX MOHITUAX U MAaTEMAaTUYECKUX
MOJENAX KAK O BaXKHEUIIIEM HHCTPYMEHTAPHUH, TO3BOJISIOIIEM ONMCHIBATh U M3y4YaTh PA3HBIE ITPOLIECCHI U SIBJICHUS;
[IpencraBienne 00 OCHOBHBIX MOHATHSX, UAEIX U METO/IaxX anreOpbl U MAaTEMaTUYECKOTO aHaIN3a;
[IpeacraBienue o mpoieccax u sSBJICHUAX, UMEIOIIUX BEPOSITHOCTHBIN XapaKTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpE, 00
OCHOBHBIX MOHSTUSX 3JIEMEHTAPHOMN TEOpUU BEPOATHOCTEH; YMEHHE HAXOIUTh U OLCHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITHIA B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSAX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbIX BEJIUYHH;
Branenue MetogamMu 10Ka3aTeNbCTB U AITOPUTMOB PELICHUS; YMEHUE UX IPUMEHSTh, IPOBOJUTH J0KAa3aTEIbHbIE PACCYKICHHS B XOE
pelIeHHS 3a/1a4;
IIpakTyeCcKn 3HAaUMMBbIE MATEMATUYECKUE YMEHUS U HABBIKU, UX IIPUMEHEHUE K PELICHUIO 3a/1a4, IIPEANIONATralole YMEHHUS:
®  BBINOJHATH BBIYUCIEHUS C IEUCTBUTENBHBIMU U KOMIUIEKCHBIMH YHCTIAMU;
e pemaTh palUOHAIBbHBIE, UPPALIMOHAIBHBIE, [I0KA3ATENbHBIE, CTENIEHHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, HEPABEHCTBA, CUCTEMBI
YpPaBHEHUH U HEPABEHCTB;
® pemiaTh TEKCTOBBIC 33/1a4u apU(PMETUUYECKUM CTIOCOOOM, C TTOMOIIBIO COCTABIICHUSI M PEIICHUS YPaBHEHUN U HEPABEHCTB;
®  JCIOJIb30BaTh AreOpandecKuil SI3bIK JIJIsl OMMCAHUS MPEIMETOB OKPYIKAIOIIETO MUPA U CO3/IaHUE COOTBETCTBYIONIUX MAaTEMaTHYECKUX
MOJICIICH;
®  BBINOJIHATH TOXKJACCTBEHHBIE MPe0Opa30BaHUs pallMOHAIBHBIX, HPPAIIMOHAIBHBIX, CTETICHHBIX, TOKA3aTENbHBIX U TPUTOHOMETPHUECKUX
BBIPAKECHMI;
BBITIOJIHATH ONEPAIUU HAJl MHOKECTBAMU,
UCCIIeI0BAaTh (PYHKIIMU C TIOMOIIBIO MPOU3BOJIHOMN U CTOUTH UX TPaduK;
BBIUUCIIATH IUIOMAIN GUTYp U 00BEMBI TEll C ITOMOIIBIO OMPEICTICHHOTO HHTETpaa;
MPOBOANTDH BHIYUCIICHUS CTATUCTUYECKUX XapaKTEPUCTHK, BBIYUCIATH TPUOIMKEHHBIE BHIYUCICHUS;
e pemath KOMOMHATOPHBIE 331a9U
BJIaJICHHE HABBIKAMU HUCMOJIb30BAHUS KOMIIBIOTEPHBIX MTPOTPAMM IIPU PEIIEHUN MATEMATUYECKUX 3a]1a4.



Conep:kanue y4yeOHOro npeamera

I'naBa 1. [deiictBuTebHble yucja (12 yacon)

Harypanbnbie u nensie yncna. HarypanpHble U nesnble yncia. Pannonanbaeie ynciia. MppanronanbHelie yncia. MHOKECTBO AEHCTBUTEIbHbBIX
yuces. Moayib 1eMCTBUTENIBHOTO Yuciaa. Moayib IeHCTBUTENBHOrO Yhcia. MeTo1 MaTeMaTu4eCKON MHIYKITUH.

I'naBa 2. Uncnossble pyHkuuu (9 yacos).

Onpezenenne ynuciaoBoi PyHKIUU U criocoObl ee 3amanns. CoricTBa pyHkiuu. O0patHas QyHKITUS.

I'naBa 3. Tpuronomerpuyeckue pynkuuu (24 yaca).

Yucnoas OKpyKHOCTb. UKCII0Bast OKPY>KHOCTbh Ha KOOPAMHATHOU MJIOCKOCTH. CUHYC M KOCUHYC. TaHI'€HC U KOTaHT€HC.
Tpuronomerpruyeckue GyHKIUHU YUCIOBOTO apryMeHTa. Tpuronomerpuueckue GpyHkuuu yriooro aprymenta. ®opmyssl npusenenus. OyHKIus

y=sin X, ee cBoiicTBa u rpaduk. DyHKIUA Y=COS X, ee cBoiicTBa u rpaduk. [lepuoanunocts GyHKIMU Y=SIiN X 1 Y=CO0S X. [Ipeobpa3zoBanus
rpaduKoB TpUroHomMeTprueckux Gpynkmii. ynkun Yy=tg X u y=ctg X, ux cBoicTBa 1 rpauKu.

I'nasa 4. Tpuronomerpudeckue ypasHenus (10 yacon)

Apkkocunyc. Pemenue ypaBHeHus C0S t=a. Apkcunyc. Perienune ypaBaenus Sin t=a. ApkTaHreHc U apkkoTaHreHc. Perienue ypaBHeHwii tg
X=a, ctg X=a. TpuroHomeTpuyecKre ypaBHECHHUS.

I'naBa 5. IIpeoOpazoBaHue TPUTOHOMETPUYECKUX BhIpaxkeHuii (21 4ac)

CuHycC, KOCUHYC CYyMMBI U Pa3HOCTH apryMEHTOB. TaHreHC CyMMBI U pa3HOCTU apryMeHTOB. POpMyIibl JBOMHOTO apTyMEHTA.
[Ipeo6pa3oBanue cyMMBbl TPUTOHOMETPUYECKUX (PYHKIMN B pousBeneHue. [IpeoOpa3zoBanue npous3BeACHUsI TPUTOHOMETPUUECKUX (PYHKIIUI B

cyMMmy. OCHOBHBIE (POPMYJIBI TPUTOHOMETPHH.

I'naBa 6. KomnuiexkcHbie ynucia (9 4yacon)

KommuiekcHble uncna u apupmMeTHiecKkre onepanuu HajJl HUMU. KoMIiekcHbIe Yiciia 1 KOOPAMHATHAS TUIOCKOCTh. TpUrOHOMETpUYECKast
¢dbopMa 3amucu KOMIUIEKCHOTo uncia. KoMiekcHble yrcia 1 KBaJpaTHbIe ypaBHEHUs. Bo3BeieHne KOMIJIEKCHOTO Yncia B cTeleHb. V3BnedeHue
KyOMYeCKOro KOpHs U3 KOMIUIEKCHOTO YHCIA.

I'nasa 7. llpousBoanas (29 yacoB)

[Ipenen uncnoBoi mocnenoBareabHOCTH. CymMmMa OECKOHEUHOU reoMeTpuueckoi mporpeccuu. [penen pynkuun. Onpenenenne
POM3BOIHON. Briunicienne npon3BoIHbIX. Y paBHEHHE KacaTeabHOU K Tpaduky ¢pyHkuuu. [IpumMenenne mpon3BoAHON i MCCIel0BaHUs
GyHKIMI HA MOHOTOHHOCTB M 3KcTpeMyMsl. [locTtpoenue rpadukoB ¢pyHkiuii. [Ipumenenre npon3BoJHON /Ui OTHICKaHNS HAUOOIBIINUX U
HAaMMEHbIIIUX 3HAYEHUN BETUYHH.

I'naBa 8. KomOunaTopuka u BeposiTHOCTH (7 4acoB)

[TpaBuno ymHoxenus. [lepecranoBku u pakropuainst. [IpaBuno ymHoxkeHust. Bei6op HeckonbKux sneMeHToB. bunomunanbshbie. CioydaiiHble
COOBITHSI U UX BEPOSITHOCTH.

HTorosoe nopropeHue Kypca ajredpbl 1 HA4aJ MaTeMaTHYeCKOro aHaausa (9 yacos)



TemaTuyeckoe MIAHMPOBAHUE
(4 yaca B Hees110, Bcero 136 yacoB)

Ne n\n HanmenoBaHue pa3/ie/ioB U TeM KoanuectBo XapakTepucTHKA OCHOBHBIX BH/I0B /1eATeJIbHOCTH
4acoB YUYCHHUKA
(Ha ypoBHe y4eOHBIX el cTBHII)
JlelicTBUTEIbLHBIE YN CJIA 12 4
5 HarypanbHble u nensie yucna 3 CdhopmupoBaTh MOHATHE NETUMOCTH HATYPabHBIX
quCesl, CBOMCTBA AEIMMOCTH, IPU3HAKHU JAEITUMOCTH.
OnuceIBaTh CBOMCTBA HATYPAJIBHOIO PsA.
6 PaunonaneHble uncna 1 Pasnuuare paumoHansHble uucna. [lepuonnueckue
JIeCATUYHBIE Ipoou MIPEACTABISITh B BUJIC
OOBIKHOBEHHBIX JApoOei. OmpoBepraTh YTBEpKICHHUS C
MIOMOIIBIO0 KOHTPIPUMEpA.
7 UppanmonanbHbie yncia 2 Paznuuare  uppanmoHaNbHBIE  YHCIA,  BBITIOJHSITH
apudmeTrnyeckue omepanuu ¢  UPPaAlUOHATBLHBIMU
YHCIaMHU.
8 MHOXECTBO I€CTBUTENIBHBIX YUCEI 1 Hcnonb3oBaTh akCMOMAaTUKYy JEHCTBUTEIBHBIX YHCET,
BBIBOJUThL aireOpandeckue YTBEPXKICHUS M3 aKCHOM
JICHCTBUTEJIbHBIX YHCETL.
9 Mopynpe J€NCTBUTEIBHOTO YHCIIA 2 IIpuMeHATH omnpezneneHne MOLyJIs, U CBOWCTBA MOAYJEH
IIPU PELICHUH 33/1a4.
10 Konumponvnas paboma Ne2 no meme 1
«/leticmeumenvnule yucna»
11 Meroa maTreMaTH4eCKON MHAYKIIUU 2 [ToHsATH CyTh METO/Ia MATEMATHUECKOW MHAYKIIMHU U C €T0
MOMOINBIO  JIOKAa3bIBaTh  CIPABEMJIUBOCTD  YHCIOBBIX
TO/IECTB M HEPABEHCTB.
YuciioBble pyHKIIUH 94




12

Omnpenenenue YuCIO0BON (PYHKITUU U CIIOCOOBI €€ 3aTaHHs

UuTaTh M 3aIIMCHIBATh YUCIIOBBIC BEIPAKCHHS.
BBIHOJIHSITB BBIUHUCJICHHUA C HaTypaHLHBIMI/I qucJiaMu,
HaxOJIUTh 3HAYCHHE BBIPAKCHUSI.

UccnenoBate npocTeuilre YUCIOBbIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCJIOBBIC IKCTICPUMEHTHI.

AHaNM3UpoOBaTh TEKCT 3aJ]a4H, MOJICIIUPOBATH YCIOBHE C
MTOMOIIIBIO CXEM, COCTaBJISATH IIJIaH PEIICHHUs, 3aMChIBATh
peIJ_IeHI/ISI C IIOACHCHUAMMU, OLICHUBATH HOHy‘-IGHHBIfI
OTBET, MPOBEPSI OTBET HA COOTBETCTBHUE YCIOBHUIO

13

CaoiicTBa GyHKIMH

Haxoautb 065acTh onpenenaeHus, MHO)KECTBO 3HAUEHUH,
uccienoBaTh QyHKIMHM Ha YETHOCTh U HEYETHOCTb,
BO3pacTaHue, yObIBaHHE, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MCIIOJIb30BaTh CBOMCTBA IIPU
OCTPOCHHUH TpadUKOB (PYHKITHIA.

14

[lepuoanueckue GpyHKIUN

YCBOUTH MOHATHE MEPUOJUYHOCTH (PYHKIIUU, HAXOIUTh
HaMMEHBIIINIT HOJIOKUTEIBLHBIN TIEPUOL
TPUTOHOMETPUICCKON DYHKIIUH

15

Ooparnas pyHKIUSA

CdhopmupoBath noHsATHE 00paTHOW (YHKIMHU, CBOWCTBA
0o0paTuMbIX (YHKIMH, HCIONB30BaTh CBOWCTBA NpHU
MIOCTPOCHUHU I'paduKOB PyHKIHUH.

16

Konmponvnaa pavoma Ne 3
no meme «Yucnosvie hynkyuuy

Tpuronomerpuyeckune GpyHKIUN

24 4y

17

YucnoBas OKpy>KHOCTb

18

Yucaopas OKPY’KHOCTb Ha KOOpI[HHaTHOﬁ INJIOCKOCTH

[Tonnmars MaTeMaTHYECKYIO MOAEIb ~UNCI0Bas
OKPYKHOCTbh. 300pakaTh TOUKM HA YHCIIOBOMH
OKpPYHOCTH, IEPEBOIUTE TPAAYChl B paiiaHbl U
Ha000pOT, N300paXkaTh HA EMHUYHON OKPY>KHOCTH.

19

CI/IHyc H KOCUHYC. TaHreHc 1 KOTaHT€HC

Hcrnonb30BaTh MOHATHS CUHYCA, KOCHUHYyCa, TaHICHCA,
KOTaHI'€HCa Ha YUCIOBON OKPYKHOCTH.

21

Tpuronomerpuueckre GyHKIUU YUCIOBOTO apryMeHTa

HccnenoBaTh TpUrOHOMETpUUYECKUE (DYHKIIMM HA
9ETHOCTh ¥ HEYETHOCTD, TIOHUMATh OCOOCHHOCTH
rpaduKoB YETHOIN U HEUETHON QYHKLUH,
NEPUOTNIHOCTH (QYHKIINN, HAXOJUTh HAUMEHBIIUH
MIOJIOKUTEIIbHBIN EPHO TPUTOHOMETPUYECKON




(GYHKIIUM YMCIOBOTO apryMeHTa

22 Tpuronomerpuueckre GyHKLIUHU YIJIOBOIO apryMeHTa 1 HccnenoBaTh TpUroHOMETpUUYECKUE (DYHKIMM HA
4ETHOCTh U HEYETHOCTD, IOHUMATh OCOOEHHOCTH
rpadukoB 4ETHOW U HEUETHOHN QYHKIINH,
NEPUOIMYHOCTU (PYHKIINU, HAXOAUTh HAUMEHBIIUI
HIOJIOKUTEIIBHBIN IEPUOJ TPUTOHOMETPUYECKON
(YHKIMHU YTJIOBOTO apryMeHTa

23 ®dyukIims Y = SiN X, Y = COS X, X CBOMCTBA U rpaduKu 3 CtpouTth rpadK TPUTOHOMETPUUYECKUX (HYHKIIHIH,
«YHUTaTh) CBOMCTBA (PYHKINU 1O TPAPUKY, YMETh
IPUMEHSTH rpauK TPUTOHOMETPUUECKOH PyHKIMKN 1pU
pelICHUH YpaBHEHHUI U HEPABEHCTB

24 Konmponvnaa paboma Ned no meme 1

«Tpuzonomempuueckue pynkyuu»

25 [Moctpoenue rpaduka pyukipu y = m f (X) 2 CrpouTth rpaduku pynkuuit y=mf(x), y=Ff(kx)

26 [Moctpoenue rpaduka pyukipn y = f (kx) 2

27 I'paduk rapmoHndeckoro kojaedbanus 1 Crpouts  rpaduk  TrapMOHMYECKOrO  KosieOaHus,
UCIOJIb30BaTh 3HAHMS Ha YPOKaX (PU3HKH,

28 Oynkumu Y = tq X, y = ctq X, ux cBoicTBa U rpadpuxu 2 Crpouts TrpauKk TpPUTOHOMETPUYECKUX  (DYHKLUH,
«YUTaTh» CBOMCTBa (QYHKIMH TO TpaduKy, yMETh
PUMEHSTH TPa(UK TPUTOHOMETPHUECKONW (DYHKIIMH TIPH
pelIeHNH YpPaBHEHUH U HEPABEHCTB

29 OOpatHble TpUroHOMeTpu4eckue GyHKIUN 3 Ctpoutb rpaduku 0OpaTHBIX TPUTOHOMETPUYECKHX
GyHKIUH, «9UTaTh» CBONCTBA QYHKIUH 110 TpaduKy,
YMETbh IPUMEHSTH TpadUK TPUTOHOMETPHUIECKOM
(GYHKIMU TIpH pelleHHH ypaBHEHUN U HEPABEHCTB.
BoinonusATe peodpa3zoBaHus BIPAXKEHUH, COJIEPKaAIINX
0o0paTHbIe TPUTOHOMETPUUECKUE PYHKIIUU

Tpuronomerpuyeckue ypaBHeHH s 104
30 [Ipocreiimme TPUrOHOMETPUIECKUX YPABHEHUS U 4 Pemate mpocreiimne TpUroHOMETPUYECKUE YPABHEHUS U

HCPABCHCTBA

HCPABCHCTBA.




31 MeTop! pereHusi TPUrOHOMETPHYECKUX ypaBHEHUN 4 Pemate TpUroHOMETPHUECKHE YPABHEHUSI METOJIOM
3aMeHbl IEPEMEHHOM, METO10M pa3jIokKEeHUs Ha
MHOXHTEJIH, OJTHOPOTHBIC YPAaBHEHUS
32 Konumponvnas paboma Ne5 no meme 2
«Tpuzonomempuueckue ypasnenun»
IIpeoOpa3zoBaHue TPUTOHOMETPHYECKUX BbIPaKeH Ui 214
33 CuHyC ¥ KOCHHYC CYMMBI H Pa3HOCTH apryMEHTOB. 3 BBIBOIUTE M IPUMEHATH (POPMYIIBI CHHYCA M KOCHHYCa
CYMMBI U pa3HOCTU apryMEHTOB.
34 TaHrenc cyMMBbI U pa3HOCTH apryMEHTOB. 2 BBIBOOUTE ¥ IPUMEHATH (POPMYJIBI TAHTEHCA CyMMBI U
Pa3sHOCTH apryMEHTOB.
35 ®opmyJibl IPUBEICHUS 2 BbIBOIUTH U IPUMEHATH (POPMYJIbI IPUBEICHHS.
36 ®opmyJibl JBOWHOTO aprymeHTa. @opMyJibl TOHUKEHUS 3 BbIBOIUTH M IpUMEHATH (GOPMYJIbI IBOMHOIO apryMeHTa,
CTETIeHU (bopMyIIBl TOHM)KEHUS CTEIICHH.
37 [Ipeobpa3oBanne CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMHA 3 [IpeoOpa3oBbIBaTH CYMMY TPUTOHOMETPUYECKUX
B IIPOM3BE/ICHUE (byHKUMI B IpoU3BeIeHUE
38 ITpeoOpa3oBanue Npou3BeIeHHUSI TPUTOHOMETPUUYECKIX 2 [TpeoOpa3oBbIBaTh MPON3BEACHNE TPUTOHOMETPHUUECKUX
GyHKIUH B CyMMY GyHKIUI B cyMMY
39 [TpeoOpa3oBanue BoipakeHus A Sin X + B €OS X k Buxy 1 [TpeoOpazoBbIBaTh BhipaxeHHs: ASINX +BCOSX k BUILY
Csin (x +1) Csin(x+t) 1 npUMEHSATH NPH PEIICHUH 33124
40 MeTop! permeHus: TPUrOHOMETPHYECKUX ypaBHEHHI 3 Pemrate TpuroHOMETpHYECKHE YPABHEHUSI METOJIOM
(mpoaomxeHue) BBEJICHUSI BCIIOMOTaTEeILHOI'O apryMEHTa, METOJIOM
YHHUBEPCATbHOW TIOJICTAHOBKH
41 Konmponvnas paooma Neb no meme «Ilpeoopazosanue 2
MPULOHOMEMPUYECKUX GbIPAINCEHUTI
KomnexkcHblie unciaa 9




42 KommiekcHble uncia 1 apupMeTndeckue ornepaluy Haj 2 3HaTh olpeJesIeHe KOMIUIEKCHOTO YHCIa, YMETh
HUMH JI0Ka3bIBaTh PABEHCTBO KOMILJIEKCHBIX YHCEJ, BHIIIOJIHATh
JICMCTBUS CIIOKEHHSI U YMHOKEHMSL.

43 KoM1uiekcHble uncia 1 KOopAMHaTHas! IJI0OCKOCTh 1 3HaTh OMNpEAENEHUE CONPSIKEHHBIX YHUCEN, MOAYJIS
KOMILJIEKCHOTO qucia, YMETh BBINOJIHATh
apupMeTHYeCKe JeHCTBUS C KOMIUIEKCHBIMU YHCIIAMHU.

44 Tpuronomerpuueckas popma 3arucu KOMIUIEKCHOTO 2 CcdopmupoBath MOHATHE APTYMEHTa KOMIUIEKCHOTO

qucia Y1CIIa, 3aIUChIBATh KOMIUIEKCHOE YHCIIO B
TPUTOHOMETPUYECKOH opme. BrIMomHATE AeiicTBUA
YMHOKEHUS U JI€JI€HUSI KOMITJIEKCHBIX YHCE,
3allMCaHHbIX B TPUTOHOMETPHUECKOH hopMme

45 KomruiekcHble uncna 1 KBaJpaTHbIE ypaBHEHUS 1 Pemarp kBagpaTHbIE ypaBHEHUS ¢ KOMIUIEKCHBIMU
HEU3BECTHBIMU U JIEHCTBUTEIbHBIMHU K0P PHULIIEHTAMU

46 Bo3BeneHne KOMIUIEKCHOTO YKCIIa B CTENEHb. 2 BbINONMHATE BO3BEACHHE KOMIUIEKCHOTO YHCIA B

N3Bneuenue CTENEHb,  M3BJIEKATh  KyOMYECKMH  KOpEeHb U3
KyOM4€eCKOIro KOpHsI U3 KOMILJIEKCHOTO YnCiIa KOMILJIEKCHOTO YHUCIIA.
47 Konmponvnaa paboma Ne7 1
no meme «Komnnekcuvie uucnay
IpousBoanasn 29

48 YucnoBsle OCIE10BATEIBHOCTH 2 NmeTs mpencTaBieHMe O  pa3iMYHBIX  YHMCIOBBIX
N0CJIE/I0BATENBHOCTAX, CI0C00aX UX 3aJaHMsI

49 [Ipenen yncnoBoi MOCIEN0BATENIBHOCTH 2 Nmers  mpencraBneHue O Mpelerne  YHCIOBOM
IIOCJIEA0BATENBHOCTH u YMETb CHUMBOJINYECKH
3aMuChIBaTh TOT (DAaKT, YTO HEKOTOPOE YHUCIO SIBISETCS
IIPEJIETIOM YHCI0BOM NOCIEA0BATENBHOCTH IIPU I—>00

50 [Ipenen pyukumu 2 CdopmupoBaTh noHsTHE Npezena GYHKIUHN , BHIYUCIATh
npoctele npeaessl GyHKIUn

51 Omnpenenenne MPON3BOTHOM. 2 CdopmMupoBaTh MOHATHE TPOU3BOAHON (DYHKITNH U €€
¢u3nUecKoro cMmbicia, ChOPMHUPOBATH HAYAIbHbIE
YMEHHS HAXOJIUTh IPOU3BOJAHBIE dJIEMEHTAPHBIX
(GYHKIMH HA OCHOBE ONpeieTIeHNs IPOU3BOIHOM.

52 Boruncnenne npou3BoIHbIX. 3 Onanets npaBuiaMu audQepeHupoBaHus CyMMBI,




MPOM3BE/ICHUS U YaCTHOTO NBYX (DYHKUUH, BBIHECCHUS
MOCTOSIHHOTO MHO>KUTEJIS 32 3HAK MTPOU3BOHOM,
BbruncnsiTe IpOM3BOAHBIC PA3IUYHBIX (PYHKIIHA.

53 JuddepennupoBanue CI0KHOU QYHKINU. Omnanets mnpaBunamu TudGHEPEHIMPOBAHUST CIOKHOM
HuddepennurpoBanrue 00paTHON HYHKIIHH byHKIHIH.

54 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIUN OBnazeTs NOHATHEM IT'€OMETPUUYECKOTO CMBICIIA
IIPOU3BOHOM, 3aIIUCHIBATh YPABHEHHUE KACAaTEIbHOU K
rpaduky QYHKIMH B 33JaHHON TOYKE

55 Konumponvnaa paboma Ne§

no meme «Ilpouszeoonasny
[TpuMeHsTh TOCTaTOYHOE YCIOBHUE BO3PACTAHUS U

56 [TpumeHeHre TPOU3BOTHOMN /ISl HCCIIEJOBAHUS (PYHKIIUH yOBbIBaHUS K HAXOKJCHHUIO TPOMEKYTKOB MOHOTOHHOCTH
¢bynkun. Mcnonb30BaTh MOHATHS TOYEK SKCTpEeMyMa
(YHKINH, CTAIIHOHAPHBIX U KPUTUYECKUX TOYEK.
Haxoautb ToukH 3kcTpeMyMa QyHKIIUU.

57 [Toctpoenue rpadukoB GpyHKIUN HccnenoBaTh U CTPOUTH rpaduku GyHKIHA ¢ TOMOIIBIO
ITPOU3BOJHOM.

58 [TpumMeHeHre TPOU3BOIHON AJIS1 OTHICKAHUS HAUOOIBIIUX Haxonute Hambonbllee W HauMeHblee 3HAYCHUs

Y HAMMEHBIINX 3HAYCHUH BETMINH (byHKIMM Ha OTpE3Ke M HAa HHTEPBAJIe.
59 Konumponvnas paboma Ne 9 no meme «Ilpumenenue
npoU3600HOIL K UCCIE008AHUIO PYHKUUIL)
Kom0uHaTopuka u BeposiTHOCTH
60 [IpaBuio ymHoxxenus. KomObunaropHele 3a1a4u. [IpumeHnsATh npaBuiIo yMHOXeEHUSA. Mcrmonb30BaTh
IlepecTaHoBKHU U (paKTOpUATBI olpeielIeHre MepecTaHOBOK U3 1T 3JIEMEHTOB IpU
peneHn KOMOWHATOPHBIX 33/1a4.

61 Br160p HECKOIBKUX 37IeMEHTOB. BuHOMMHANbHbIE CcdhopmupoBath onpeseseHne coueTaHuii, CBOWCTBa

K03 HULIUEHTBI YHCJla COYETaHHH, packiiaapIBaTh CTENIEHh OMHOMA 110
¢dopmyrne HproToHa npu HAXOXKAEHUN OMHOMHUAIIBHBIX
K03 (UILIMEHTOB ¢ MOMOUIBIO TpeyronbHuka [lackans.

62 CaydJaiiHbie COOBITHS U BEPOSITHOCTH Y CBOUTH MOHATHS CITy9aifHBIX, HECOBMECTHBIX,




DJIEMEHTAPHBIX COOBITHI, HAXOTUTh CyMMY H
NIPOM3BEACHUE JIBYX COOBITHI, TOHUMATh, YTO TAaKOE
COOBITHE, TPOTHBOIOJIOKHOE TAHHOMY, 3HATh
OTpe/IeIiCHUE BEPOSITHOCTU COOBITHH.

Hcnonws3oBath cBoWMCTBAa (YHKIMH IS ONHMCAHHS
IloBTOpPEHME 15 (byHKIMOHATBHON 3aBUCUMOCTU. OOBSCHUTH U3yUCHHBIE
IIOJIOKEHUST ~ Ha  CaMOCTOATENIBHO  MOAOOpaHHBIX
KOHKPETHBIX IIPUMEPAX.

Hcnonb3oBath GOpMyIbl U CBOHCTBA
TPUTOHOMETPUUECKUX (PYHKIIHI.

[TpeoOpa30BbIBaTh TPUTOHOMETPUUYECKHIE BBIPAXKEHHUS;
pelaTh CI0XKHbIE TPUTOHOMETPUYECKUE YPAaBHEHMUS;
BBIUUCIIATh 3HAUEHUS BBIPAXKEHUIN ¢ 00paTHBIMU
TpuroHomerpuueckumu Oyukusamu. (TB
[TpeoOpa30BbIBaTh TPUTOHOMETPUUYECKHE BBIPAKEHUS,
PUMEHSS pa3inyHble (OPMYIIBI U IPUEMBL. Y MEIOT,
pa3BepHYTO 0OOCHOBBIBATDH CYXKACHUS.

Hcnonp3oBaTh  MPOU3BOJHYK Ul  HAXOXKICHUS
HAaWIy4lllero pelIeHHs B NPUKIAJHBIX, B TOM YHCIE
COLIMAJIBHO — 9KOHOMUYECKHX, 3a7auax (

Hroro uacos 136

2 pazgea. TEOMETPUSA
IInanupyemblie pe3yJibTAaThl
JInuHOCTHBIE:
e (GopMHpPOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YUYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH, 00YUYaIOIIUXCS K CAMOPA3BUTHIO U CAMOOOPa30BaHUIO
HAa OCHOBE MOTHBAIlMM K OOyYEHHIO W TO3HABaHWIO, BBIOOPY MaNbHEUIEro oOpa3oBaHUs Ha 0a3e OPHMEHTHPOBKU B MHpe Tpodeccuil u



poQEeCCHOHATIBHBIX MPEANOYTEHHH, OCO3HAHHOMY TOCTPOEHHIO MHAMBUIYaIbHONH 00pa3oBaTelbHON TPAEKTOPUHU C YYETOM YCTOWUYMBBIX
II03HABATEJIbHBIX HHTEPECOB;

0CO3HAHHOMY NOCTPOCHUIO MHANBUIYATBHON 00pa30BaTEIbHOM TPAEKTOPUH C YUETOM YCTOHUMBBIX TTO3HABATEIILHBIX HHTEPECOB;
(dbopmMHpOBaHKE IETOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIIECTBEHHON PAKTHKY;
¢dopmMHupoBaHHEe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOINEHHUH W COTPYJHHYECTBE CO CBEPCTHHKAMH, CTApIIMMU M MIAAIINMH B
00pa30BaTebHON, OOIECTBEHHO 10JIE3HOM, y4eOHO-NUCCIIeA0BATENBCKOM, TBOPUECKON U IPYIHX BUIAX JESITEIbHOCTH;

YMEHHE SICHO, TOYHO, IPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW M IHCBMEHHOM peuyd, NMOHMMAaTh CMBICI IOCTaBIEHHOW 3ajauy,
BBICTpAauBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEDHI;

KPUTUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATh JIOTHYECKN HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

KPEaTUBHOCTb MBIIUICHUS, THULIUATUBY, HAXOAUYUBOCTh, AKTUBHOCTb IIPU PELICHUU '€OMETPUYECKHX 3a/1a4;

yYMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT y4eOHOM MaTeMaTUYecKoi 1eATeIbHOCTH;

CHOCOOHOCTh K 3MOIIMOHAJILHOMY BOCIPUSATHIO MaTEMAaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUH;

MeTanpeaMerHbie:

YMEHHE CaMOCTOSITENILHO IIAHUPOBATh aJlbTEPHATUBHBIE ITyTH JOCTHXKEHUS 11eJIei, 0CO3HAaHHO BbIOUpaTh Hanbosee 3¢ (heKTUBHbIE CLIOCOOBI
pelieHrs y4eOHbIX U 03HABATEIbHBIX 33/1a4;

YMEHHE OCYLIECTBIISTh KOHTPOJIb 10 PE3yJbTaTy M MO crnocoly NeiCcTBUs Ha ypOBHE MPOU3BOJHLHOIO BHUMAHUS M BHOCHTH HEOOXOIUMBIE
KOPPEKTHUBBI;

YMEHHE aJIeKBaTHO OLIEHUBATh IPAaBUIBHOCTh WM OIIMOOYHOCTH BBINMOJIHEHUS Y4eOHOH 3anaud, ee OOBEKTHBHYIO TPYIHOCTh H
COOCTBEHHBIE BO3MOXHOCTH €€ PeIICHUS;

OCO3HAaHHOE BJIAJICHHE JIOTMUECKUMM JE€HCTBUSMHU OINpEAETCHUs MOHATUH, 00O0OIEHMs, YCTAaHOBJIEHUS aHAJOTHMH, KiaccH(UKALUU Ha
OCHOBE CaMOCTOSITENIbHOTO BIOOpa OCHOBaHUI M KPUTEPHUEB, YCTAHOBJIEHMSI POJIOBUIOBBIX CBSA3EH;

YMEHHE yCTaHaBJIUBAaTh MPUYNHHO-CIIEICTBEHHBIE CBA3H, CTPOUTD JIOTUYECKOE PACCYKIACHHUE, YMO3aKI0UeHHE (MHAYKTUBHOE, 1€ TyKTUBHOE
Y TI0 QaHAJIOTHH) U BBIBOJBL;

YMEHHE cO3[aBaTh, IPUMEHITh U NpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJEIM U CXEMBbl I pPELIeHHs Y4eOHBIX U
IIO3HABATEJIbHBIX 3a7a4;

YMEHHE OpraHM30BBIBATH YYEOHOE COTPYIHHMYECTBO M COBMECTHYIO JAESTEIBbHOCTh C YUWUTEIEM M CBEPCTHHKAMH: ONPENENATh IEIH,
pacrpenenaTs GYHKIUU U POJIH YYaCTHUKOB, OOIIME CITOCOOBI paboThl; yMEHHE padoTaTh B IpyMIe: HaXOAUTh 00Iee peleHHe U pa3peraTh
KOH(JIMKTHI HA OCHOBE COTJIaCOBAaHUS MO3MIMM M ydeTa HHTEPECOB; CIyIIaTh HapTHepa; (GopMyIHpoBaTh, apryMEHTUPOBATh U OTCTaUBaTh
CBOE MHEHHE;

dopmMHupoBaHHE M pa3BUTHE YYEOHOH U OOIIENONb30BATENLCKOM KOMIIETEHTHOCTH B 00JacTH HCIOJIB30BaHUA WH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

IepBOHAYAJIbHBIE MPEACTaBICHUSI 00 HUAESIX M O METOJaX MaTeMaTHKH KaK 00 YHHUBEPCAIBLHOM SI3bIKE HAYKHM U TEXHHUKH, O
CPEACTBE MOJACIUPOBAHUS SABJICHUIN U IIPOLIECCOB;

YMEHHUE BUJIETh MaTEMaTUYECKYIO 3aJjauy B KOHTEKCTE MPOOJIEeMHOM CUTYaIlH B JPYTUX AUCLUUIUIMHAX, B OKPYXKAIOIIEH KU3HY;



YMEHHE HAaXOAUTh B PA3TUYHBIX UCTOYHUKAX WHPOPMALINIO, HEOOXOAUMYIO Uil pEIICHUs] MaTeMaTHUECKUX MPOOJIeM, U MPEJCTaBIAThH €€ B
MOHATHON (opMe; IPUHUMATh PEUICHHE B YCIOBUSAX U U30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(pOpMaLnu;

yMEHHE MOHMMAaTh W HUCIOJb30BaTh MaTeMaTHYECKHE CPEACTBA HAIVISIIHOCTH (PUCYHKH, YEPTEXKHU, CXEMbl M Jp.) IS WLIIOCTPAlUH,
WHTEpIPETaLNH, ApTYMEHTALINH;

YMEHHE BBIJIBUTATh THIIOTE3HI MPU PEUICHUH YISOHBIX 33714 U IOHUMAaTh HEOOXOAMMOCTh X ITPOBEPKU;

YMEHHE MPUMEHATh HHIYKTUBHBIC U JCTYKTUBHBIC CITIOCOOBI PACCY X ACHUN, BUACTH Pa3IMYHbIC CTPATETUH PEIICHUS 3a/1a4;

MOHUMaHHKE CYIIIHOCTH aITOPUTMUYECKUX MPEANUCAHUN U YMEHUE JEHCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSTEIbHO CTaBUTh 1I€TTH, BBIOMPATh U CO3/1aBaTh AITOPUTMBI JUIS PEIICHUs yUeOHBIX MaTEMaTUYECKUX MPOOIeM;

yMEHHeE IJIaHUPOBATh U OCYLIECTBIIATD JCSITEIbHOCTD, HAIIPABJICHHYIO Ha PEIICHUE 3a/1a4 UCCIIEI0BATENILCKOTO XapaKkTepa;

IIpenmerHsbie:

e OBJajicHUEe 0a30BbIM MMOHATUHHBIM aIllapaToOM [0 OCHOBHBIM pazjlieslaM COJEpKaHMs; IpPeICTaBIeHUE 00 OCHOBHBIX
U3y4aeMbIX MOHATUAX (YMCI0, reoMeTpuueckas (urypa, BEKTOp, KOOPAMHATHI) KaK BaXKHEUIIMX MATEMATUYECKUX MOJENSX,
MO3BOJIAIOILMX OIMCBIBATH U U3y4aTh PEAJIbHBIC IIPOLECCHI U SIBJICHMUS,

e yMeHHe paboTaTh ¢ FEOMETPUUECKUM TEKCTOM (aHAIU3UPOBATh, U3BJIEKATh HEOOXOAUMYIO HH(OPMAIIUIO), TOUHO U IPAMOTHO
BBIPAKATh CBOU MBICJIA B YCTHOW M IIMCBMEHHOW PEUYM C IPUMEHEHHEM MAaTeMaTU4E€CKOW TEPMUHOJIOTMU U CUMBOJIMKH, HCIIOIb30BAThH
pasnyHble S3bIKM MaTeMaTUKH, HPOBOJAUTH KiacCU(UKALUKU, JIOTUYECKHE OOOCHOBAHUS, JI0KA3aTeNIbCTBA MAaTeMaTHYECKHX
YTBEPKJICHHUI;

® OBJIAJICHUE HABBIKAMH YCTHBIX, TMCbMEHHBIX, MHCTPYMEHTAJIbHbIX BBIYMCIICHHI;

® OBJIQJICHUE TEOMETPUUYECKUM SI3bIKOM, YMEHHME MCIOJb30BaTh €0 JJI ONMCAHUS NPEIMETOB OKPYIKAIOIIEr0 MUPA, Pa3BUTHE
IPOCTPAHCTBEHHBIX MPEJICTABICHUN U M300pa3UTEIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUYECKHUX TOCTPOCHUH;

® YCBOEHHUE CUCTEMAaTHYECKUX 3HAHUHU O MPOCTEHIINX IPOCTPAHCTBEHHBIX TEIaX, YMEHUE IIPUMEHATh CUCTEMATUYECKUE 3HAHUS
0 HUX JUIS pELIEHUs FTE€OMETPUYECKHUX U IIPAKTUYECKUX 3a]1aY;

® yMEHHE BBIUUCIATH 00BEMBI TEJ U IUIOLIAIN MX TOBEPXHOCTEH, pelias 3ajaun MOBBIILIEHHON CII0XKHOCTH;

® yMEHHUE NPUMEHATb U3YUYEHHBIC MOHATUS, PE3YyIbTaThl, METOMBI Ul PEIICHUS 3a/1ad MPAKTUUECKOI0 XapakTepa W 3a1ad U3
CMEXHBIX JTUCIUIUIMH C UCTIOIb30BAaHUEM ITPU HEOOXOAUMOCTH CIIPABOYHBIX MaTepUaoB, KaJbKyJISITOPa, KOMIBIOTEPA.

Coaep:kanue y4eOHOI0 npeaMmera

1. Beeaenue (4 4.)

Hpe;[MeT CTCPCOMCTPHUHU. AxcuoMel CTCPCOMCTPHUU. HCKOTOpBIe CIICACTBHUA U3 aKCHOM.



OcHogHas yenb — MO3HAKOMUTDH YYalIUXCS C COJEp’KaHUEM Kypca CTEpPEOMETPUU, C OCHOBHBIMH MOHSATUSMU U aKCHOMaMH, MPUHSITHIMU B
JAHHOM Kypce, BBIBECTH TEPBBIC CIEIACTBHUS M3 aKCHOM, JaTh MPEICTaBICHHE O N€OMETPHUYECKUX TelaX U MX IMOBEPXHOCTIX, 00 M300pakeHHUU
IPOCTPAHCTBEHHBIX (DUTYpP HA YepTexke, O MPUKIATHOM 3HAYCHUHU [€OMETPUH.

2. [lapanjieJbHOCTH MPSIMBIX U MJI0CKOCTEH (20 4.)

[TapamienbHOCTB NPSAMBIX, IPSAMOW U IUIOCKOCTH . B3aMMHOE pacIiOoKeHHUE IBYX MPSMBIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMs IPSIMBIMH.
[TapannensHOCTD MI0CKOCTEH. TeTpasap u napanienenumne].

Ocnosuass yenv — chHOPMUPOBATH TPEICTABJICHUS YYAIIMXCS O BO3MOXKHBIX CIIy4asX B3aWMHOTO PACIOJIOKEHHUsS JBYX NPSIMBIX B
IIPOCTPAHCTBE, MPSIMOM U IJIOCKOCTH, U3yYalOTCs CBOMCTBA U MPU3HAKU NApaUIETbHOCTH MPSIMBIX U IIJIOCKOCTEH.

3. IlepneHAMKYJISIPHOCTH MPSMBIX H IUIOCKOCTE# (20 1.)

[lepneHMKyIApHOCT NMPAMON M INIOCKOCTH. llepneHauKyisip U HAaKJIOHHBIE. YTOJI MEXAY IPSMOM U IUIOCKOCTBIO. JIByTpaHHBIM YTrOJI.
[TeprieHIUKYISIPHOCTD IIJIOCKOCTEN.

OcHoénas yenp — BBECTH IOHATUS NEPHEHAUKYISIPHOCTH NPSMBIX M IUIOCKOCTEW, M3YyUWUTh MPU3HAKU NEPHEHAUKYJISPHOCTH NPSIMON U
IUIOCKOCTH, JIBYX INIOCKOCTEHN, BBECTH OCHOBHBIE METPUYECKHE IMOHATHUSA: PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSHHUE MEXAY NapajuleIbHbIMU
IUIOCKOCTSIMHU, MEXAY IapauICIbHBIMU IPSMOM M INIOCKOCTBIO, PACCTOSITHUE MEXKIY CKPEIIMBAIOIIMMUCA NPSIMBIMH, YIOJl MEXAY NPAMOU H
IUIOCKOCTBIO, YTOJI MEKIY ABYMsI INIOCKOCTSAMH, U3yUYUTh CBOICTBA NIPSAMOYIOJIBHOTIO NapajlleIeIUIea.

4. Muororpannuku (18 4.)

[Tonstne MHOrOrpannuka. Ilpusma. [lnpamua. IpaBuibHbIE MHOTOTPAHHUKH.

OcnosHas yenb — NO3HAKOMHUTD YYalIUXCsl C OCHOBHBIMM BHJIaMU MHOTOI'PaHHUKOB, ¢ (hopMyIoii Diiniepa /i BBITYKIBIX MHOTOTPaHHUKOB,
C IPaBUJIBHBIMM MHOTOTPAHHUKAMU M 3JIEMEHTAMH UX CUMMETPHHU.

5. [loBTopenue. Pemenue 3agau (4 4.)
OcHnosnas yens — TOBTOPeHHE, 000011IeHNE U cUCTeMaTH3aIus 3HaHUH, YMEHUH 1 HaBBIKOB 3a Kypc reomerpun 10 kiacca.

TemaTuyeckoe MIaHMPOBaAHUE
(2 yaca B Hezen110, Bcero 68 yacon)



Tema, 0oCHOBHOe cojepkaHue 110 TeMaM Koux - Bo XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeJIbHOCTH 00y4Yaromerocs
4acoB (Ha ypoBHe y4eOHBIX JelCTBHIl)
BBenenue. 4
[Tpenmer crepeomerpun. OCHOBHBIE TOHATHS 4 [lepeuncasTb OCHOBHBIE (PUTYpBI B IPOCTPAHCTBE (TOUKA, MpsiMasi, IUIOCKOCTH),
U akcHoMbI crepeomeTpui. IlepBrie (bopMyIMpOBATh TPU aKCHOMBI 00 MX B3aUMHOM PaCIOI0KEHUU U WILTIOCTPUPOBATh ITH
CJIEJICTBUS U3 AaKCHOM. aKCHOMBI IPUMEpPAMH U3 OKpY Karolel o0cTaHOBKH. POpMyIHpoBaTh U JOKa3bIBaTh
TEOpPEMY O IIOCKOCTH, IPOXOAALIeH yepe3 NPsAMYIO U He JIeKalllyto Ha Hell TOUKy, U
TEOpEMY O INIOCKOCTH, IPOXOAAIIEH Yepes3 JBe MepeceKarouecs npsmble.
I'm1 | ITapanieabHOCTh NPAMBIX M IIJIOCKOCTEH. 20

§ 1. | IlapannenbHOCTh NPAMBIX, IPSIMOI U 5 dopMyInpoBaTh ONpeCICHUE NapalljiebHbIX MPSMBIX B IPOCTPAHCTBE,

IUIOCKOCTH (hopMyIHPOBATH U TOKA3bIBATH TEOPEMBI O MAPAIICIBHBIX MPSAMBIX; OOBICHITH, KaKHE
BO3MOJKHBI ClTyyal B3aMHOT'O PaclloJIOXKEHUs NMPSIMOM U IJIOCKOCTU B IPOCTPAHCTBE, U
MPHUBOANTH WLTIOCTPUPYIOIIUE IPUMEPHI U3 OKPYXKAroIIei 00CTaHOBKH;
(bopMyIMpOBATh ONpeIeIeHUe MapauIedbHbIX IPIMOM U INIOCKOCTH, (POPMYIHPOBATH U
JI0Ka3bIBaTh YTBEPKAEHUS O apauIeIbHOCTH MPSIMON U MJIOCKOCTH (CBOMCTBA U
MIPU3HAK); pelIaTh 3aJauyd Ha BEIYUCIECHHE U I0Ka3aTebCTBO, CBSI3aHHbBIE CO B3aMMHBIM
PacoI0KEHUEM MPSMBIX U INIOCKOCTEH.

§ 2. | B3auMHO€E pacrnooKeHue NpsIMbIX B 5 OOBACHATH, KaKH€ BO3MOXKHBI CITy4ald B3aHMHOTO PACHOJIOXKEHUS ABYX MPSIMBIX B
IIPOCTPAHCTBE. YTOJI MEXAY IPIMbIMU MIPOCTPAHCTBE, U MPUBOAUTH WILTIOCTPUPYIOLINE IPUMEPDI; GOPMYINPOBATH
KonTpoabsnast padora Ne 1 (20 mun) OTpeJIeJIEHUE CKPEIIMBAIOIIMXCS MPAMBIX, (POPMYIHPOBAThH U I0Ka3bIBATh TEOPEMY,

BBIPAXKAIOIIYIO MPU3HAK CKPEIIMBAIOIIMXCS IPSIMBIX, U TEOPEMY O IJIOCKOCTH,
IIPOXOALIEH Yepe3 OAHY U3 CKPEIIMBAIOIINXCS NPAMBIX U NAapauIeIbHON ApyTron
MPSIMOI; 0OBACHATH, KaKH€ JBa JIydya Ha3bIBAIOTCS COHAIIPABIEHHBIMH, (POPMYIHUPOBATH
U JIOKa3bIBaTh TEOPEMY 00 yIiIax ¢ COHANpPaBICHHBIMUA CTOPOHAMM; OOBSCHATH, UTO
Ha3bIBAETCS YIJIOM MEXKY MEePECEKAOIIMMHUCS MPSMBIMU U YTIIOM MEXITY
CKPEIMBAIOIIMMUCS IPSIMBIMU; PELIATh 3a/1a4d HAa BBIYMCIEHUE U JOKA3aTENbCTBO,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM JIBYX MPSMBIX U YIJIOM MEXY HUMH.

§ 3. | IlapaynnenbHOCTh MIIOCKOCTEH. 3 ®opmynnpoBaTh ONpeAeIeHIEe NapalIeNbHbIX IJIOCKOCTEH, (popMyInpoBaTh U
JI0Ka3bIBaTh YTBEPKIEHUS O IPU3HAKE M CBOWCTBAX MapaJlIeNIbHbBIX IIJIOCKOCTEH,
HCI0JIb30BATh AT YTBEPKIACHMS IPU PELICHUH 3a/1a4.

§ 4. | Terpasap, napajuienenunesn, Kyo. 5 OOBbsCHATD, Kakasi pUrypa Ha3bIBaeTCsl TETPAIIPOM U Kakas Mapajuiesenuneiom,




MIOKa3bIBaTh Ha YepTEkaxX U MOJIEISIX UX JIEMEHTHI, U300pakaTh 3TU (PUTYpHI HA
PUCYHKAX, WIUTIOCTPUPOBATH C UX MOMOIIIBIO PA3IMYHbIE CIIyYau B3aUMHOTO
PacmooKeHUs MPSAMBIX U IUIOCKOCTEH B MPOCTpaHCTBE; POPMYIUPOBATH U I0KA3bIBATH
YTBEPKACHHS O CBOMCTBAX MapalIeNIeUIe1a; OObSICHITH, YTO HA3bIBACTCS CCUYCHUEM
TeTpaspa (mapaienenurnea), pemaTh 3aJa4y Ha IOCTPOSHUE CEUeHUH TeTpadipa u
napajuleJIenUIe a Ha YEPTEXKE.

KonTposabHnasi padora Ne 2

3auer Ne 1

I'nll

IlepnieHAUKYISIPHOCTH NPSMBIX H
IJIOCKOCTEM.
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§1

HepHeHI[I/IKy'HHpHOCTB HpHMOﬁ U IIJIOCKOCTHU

@opMyIMPOBATH ONPEACIICHUE NEPIIEHIUKYIISPHBIX IPSIMBIX B IPOCTPAHCTBE;
(bopMyIHpPOBATh U TOKA3bIBATH JIEMMY O NEPIECHANKYISIPHOCTH JBYX IMapalIeIbHBIX
MPSIMBIX K TPeThel NpsAMOil; GopMyIHpOBATh ONpeAeIeHUE MPSIMOIl, MePIeHAUKYIISIPHOI
K IJIOCKOCTH, U MPUBOJIUTH WILTIOCTPUPYIOIINE IPUMEPHI U3 OKPY Karolllell 0OCTaHOBKH;
(dhopMynHUpOBaTh U JOKA3bIBATH TEOPEMBI (IIPSIMYIO U 0OPATHYIO) O CBA3H MEKIY
[apajuIeIbHOCTHIO MPSAMBIX U UX NEPIEHIUKYISIPHOCTBIO K INIOCKOCTH, TEOPEMY,
BBIPAXKAIOIIYI0 IPU3HAK MEPIIEHIUKYIISPHOCTH MPSMOMN U MIIIOCKOCTH, U TEOPEMY O
CYILLECTBOBAaHUM U €JUHCTBEHHOCTH MPSAMOM, IPOXOIAIIEH Yyepe3 TaHHYIO0 TOUKY U
MEPIEHIUKYISIPHOM K TaHHOM MJIOCKOCTH; pelIaTh 3a/1a4yd Ha BBIYUCIEHUE U J10-
Ka3aTeJIbCTBO, CBSI3aHHBIE C MEPIEHANKYJISIPHOCTHIO MPSIMON U TJIOCKOCTH.

§2.

[TeprieHAMKYISIp U HAKJIOHHBIE. YTOI MEXKIY
MPSMOU U TNIOCKOCTBIO.

OOBSCHATD, YTO TaKOE MEPIEHIUKYIISIP U HAKIOHHAS K IUIOCKOCTH, YTO Ha3bIBAeTCS
IIPOEKIMEN HAKJIOHHOM, YTO HA3bIBAETCS PACCTOSHUEM: OT TOUKH J10 TUNIOCKOCTHU, MEXTY
napajuiebHBIMU MJIOCKOCTSIMU, MEXKY MapajieIbHBIMU NMPSMOU U IIIOCKOCTBIO, MEXIY
CKPELIMBAIOIUMHUCS MPSIMBIMU; (POPMYITUPOBATh U JI0KA3bIBATh TEOPEMY O TPEX
MEPIEeHIUKYIISIpax U MPUMEHSTh €€ IPU PellieHuH 3a1a4; O0BbSCHATh, UTO TaKOe
OpTOTOHAJIbHAS MPOEKLUS TOUKU ((UTYpBHI) Ha MIIOCKOCTh, U TOKA3bIBaTh, YTO
IIPOEKIMEN IPSIMON Ha IUIOCKOCTh, HE MEPIEHAUKYJIISIPHYIO K 3TOM MPSAMOM, ABISAETCS
npsiMasi; OOBSICHITH, YTO HA3bIBACTCSI YIJIOM MEXKIY MPSIMON U TNIOCKOCTHIO M KAaKUM
CBOWCTBOM OH 00J1aJ1aeT; O0BSACHATD, UTO TAKOE LIEHTPaJIbHAas! IPOEKIUS TOUKH
(purypsl) Ha IOCKOCTb.

§ 3.

JByrpannsiii yroiu. [leprieHIuKyIsspHOCTH
IJIOCKOCTER

OOBsCHATD, KaKkas pUrypa Ha3bIBACTCsI IBYTPAHHBIM YTJIOM U KaK OH U3MepsieTcs;
JI0Ka3bIBaTh, YTO BCE JIMHEHHBIE YIIIbl ABYTPAHHOI'O YIJIa PaBHBI APYT IPYTY; OOBICHSTH,
YTO TAKO€ YIroJl MEX1y NEPECEKAIOIMMHUCS TUIOCKOCTAMM U B KAKUX MPEAEIIax OH
u3MeHseTcs; (OpMyITUPOBATh ONpeIeIeHne B3aUMHO MEePIeHIUKYISAPHBIX MIIOCKOCTEH,
(dhopMynupoBaTh U JOKa3bIBATh TEOPEMY O MPU3HAKE NMEPIEHAUKYIIIPHOCTH IBYX
IJIOCKOCTEH; OOBACHATh, KAKOH MapauiesenuIe/l Ha3bIBaeTCs MPSIMOYTOJIbHBIM,




(dhopMynupoBaTh U JOKA3bIBATh YTBEPKICHHS O €r0 CBOWCTBAX; OOBIICHSITH, KaKas
¢burypa Ha3bIBa€TCSI MHOTOTPAHHBIM (B YACTHOCTH, TPEXTPAHHBIM) YTJIOM M KaK
Ha3bIBAKOTCS €r0 3JIEMEHThI, KAKOM MHOTOIPAHHBIN YTOJI HA3bIBAETCS BBIITYKJIbIM;
(opMyIHPOBATH U IOKA3bIBATh YTBEPHKACHUE O TOM, YTO KAXKIBIN TNIOCKHIA yToJ
TPEXTPAHHOTO YIjla MEHBIIE CYMMBI ABYX APYTUX INIOCKUX YIJIOB, U TEOPEMY O CyMMeE
IJIOCKMX YTJIOB BBIIYKJIOTO MHOIOTPAHHOT'O YIUIa; PEelIaTh 3a7a4ui Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO € UCIIOJIB30BAHUEM TEOPEM O NEPIEHANKYIISIPHOCTH IPSIMBIX U
IJIOCKOCTEH, a TaKXKe 337a4u Ha IOCTPOEHUE CEYEHUH MPAMOYTOJIbHOTO
napajuieJenuIea Ha YepTexe.

KonTpoJsbHnas padora Ne 3

3auer Ne 2

I'nn
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MHoOrorpaHHuKH.
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§1.

IlonsiTne MHOTOrpanHukKa. Ilpusma

OOBsCHATDH, Kakas (GUTypa Ha3bIBACTCS MHOTOTPAaHHUKOM U KaK Ha3bIBAIOTCS €T0
3JIEMEHTHI, KAKO MHOT'OTPaHHUK Ha3bIBAETCS BBITYKJIBIM, IPUBOIUTH IPUMEPHI
MHOTOTPaHHHUKOB; OOBSICHATD, YTO TAKOE TEOMETPHUECKOE TeI0; (POPMYyITUPOBATh U
JI0Ka3bIBaTh TeopeMy Disiepa [Uisl BBITYKJIBIX MHOIOI'PAaHHUKOB; OOBSICHATh, KAKOH
MHOTOTPaHHUK Ha3bIBACTCsI IPU3MOM U KaK Ha3bIBAIOTCS €€ 3JIEMEHTHI, Kakas Ipu3ma
Ha3bIBA€TCs NMPSMOMN, HAKIIOHHOM, IPaBUIIbHOM, H300paXkaTh MPU3MBbI Ha PUCYHKE;
OOBSACHATH, UTO HAa3bIBAETCS IUIOIIA/IBIO MTOJIHOM (OOKOBOI) MOBEPXHOCTH MIPU3MBI, U
JI0Ka3bIBaTh TEOPEMY»O IO OOKOBON MOBEPXHOCTH MPSIMOM MPU3MBI; BEIBOJAUTH
(dhopMyIly TUIOIIA U OPTOrOHAIBHON MPOEKIIMY MHOTOYTOJIbHUKA M JOKa3bIBATh
IIPOCTPaHCTBEHHYI0 TeopeMy lludaropa; pemaTs 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C IPU3MOM.

§2.

IInpamupa.

OOBACHATH, KaKOI MHOTOTPaHHUK HAa3bIBACTCS MUPAMUION M KaK Ha3bIBAIOTCS €€
AJIEMEHTBI, YTO Ha3bIBAETCS IJIOLIAAbI0 OJHON (OOKOBOI) MOBEPXHOCTU MUPAMUJIBL;
OOBSICHATH, KaKasi MMpaMuia Ha3bIBA€TCs MPABUIIbHOM, JOKA3bIBaTh yTBEPXKICHHUE O
cBOMCTBax e€ OOKOBBIX pEOep M OOKOBBIX TPaHEH U TEOPEMY O IO OOKOBOM
MMOBEPXHOCTHU MPABUIIbHOM MUPAMUIBI; O0BACHATh, KAKOH MHOTOTPAaHHUK Ha3bIBACTCS
YCeuEHHOU MUpaMUI0ON M KaK Ha3bIBAIOTCS €€ 3JIEMEHTBI, JIOKA3bIBATh TEOPEMY O
TUTOIIA OOKOBOM MOBEPXHOCTH MPAaBUIIbHOM yCEUEHHOM MUpaMuU/Ibl; peliaTh 3a1a41 Ha
BBIUMCIICHHUE U JIOKA3aTEIIbCTBO, CBSI3aHHBIE C MUPAMHIaMH, a TAKXKEe 3a7add Ha
MIOCTPOSHHE CEUEHHUH MUPaMUI Ha YepTexKe.

§ 3.

HpaBI/IJ]LHBIC MHOT'OT'paHHUKHA

OOBACHATH, KaKH€ TOUYKH HA3bIBAIOTCA CUMMETPUYHBIMU OTHOCUTEIBHO TOUKH (TIPSIMOIH,
IJIOCKOCTH), YTO TaKO€ LEHTP (0Ch, MIIOCKOCTh) CUMMETPUH (PUTYpBI, TPUBOIUTH
npuMepbl PUryp, 06JIa1al0IMX JIeMEHTaMH CUMMETPHH, a TAKXKe PUMEPbl CAMMETPUHU




B apXUTEKType, TEXHUKE, IPUPOJIC; OOBACHATH, KAKOH MHOTOIPAHHUK HA3bIBACTCS
MIPABWIBHBIM, JIOKA3bIBaTh, YTO HE CYIIECTBYET MPABHILHOTO MHOTOTPaHHUKA, TPaAHIMU
KOTOPOTO SIBJISIFOTCS MPABUJIBHBIC «-YTOJIBHUKH MPHU «5= 6; 00BSCHATD, KAKHE
CYIIECTBYIOT BHUJIbI MPABUIHHBIX MHOTOTPAHHUKOB U KAKUMH JIEMEHTAMU CUMMETPUN
OHM 00J1a1ar0T.

KonTpoJsbHas padora Ne 4 1
3auer Ne 3 1
3aKJII0UNTEIbHOE IOBTOPEHUE Kypca 4

reomerpuu 10 kiacca

Hroro
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