Pabouas nporpamma npeanasHayena as yqamuxesa 10 — 11xknacco MKOY «MarmHckast
COL».

PaGouas mporpamma yuebHoro npeamerta ,,Marematuka® ast 10-11-x k1accoB COOTBETCTBYET
®DenepalibHOMY rOCy1apCTBEHHOMY 00pa30BaTEeIbHOMY CTaHAPTY CPEIHEro OOIIEero
o0Opa3oBaHUs, YTBEpKACHHOMY rpuka3zoM MunoOpuayku Poccun ot 06.10.2009 No 413.

Pa3paborana B cooTBeTCTBHH € TpeOoBaHUsIMU DepepanbHOro rocy1apcTBEHHOIO
00pa30BaTeNLHOTO CTAaHJAPTA CPETHETO 001Iero 00pa3oBaHus C YUETOM IIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl CpeHEro 00111ero 0opazoBaHus
Ha OCHOBE IMPOTPaMMBbI CpeIHero odmiero oopasosanus mo marematuke s 10 — 11 kmaccos,
aBropckoil mporpammsl FO.M. Konsirnna u JI.C. Atanacsina.

Pabouas nporpamma obecriedeHa yueOHUKaMU, BKIIFOYCHHBIMH B (heiepabHbIN IepeueHb
yueOHUKOB, peKOMeHA0BaHHbIX MuHnpocsemenus PO k ucnonp3oBanuio B 00pa3oBaTeIbHOM
npoiiecce B 001e00pa3oBaTeIbHBIX YUPEKIACHUAX !

1O. M. Konsirun [m np.] «AnreOpa u Hadajga MaTeMaThdeckoro ananusa s 10-11 kimaccos».
Y4eOHuK 1151 00111e00pa30BaTENbHBIX YUPEKICHHUH: 0a30BbIH U TPOPMILHBINA YPOBHU / IO

pen. A. B. XKmwxkuenko. - M.: IIpocBemenue, 2018.

JI.C. AranacsiH, B.®.byry3os, C.b.Kagomues u ap. «'eomerpust. 10 - 11 kinaccer». YueOHUK IS
o0mieo0pazoBarenbHbIX YupexaeHuii — Mocksa. [Ipocsemienue. 2018.

[IpenmerHbie paboune TETpaan Ha MIEYaTHOW OCHOBE.

[Iporpamma paccuntana Ha: 5 yacoB B Hejaenmto, 170 gacos B rog B 10-11 kmaccax.

[Iporpammon pe1yCMOTPEHO IIPOBEACHUE:

KOHTPOJBHBIX pabor — 29 (18 — anrebpa, 11 - reomerpus): 9 - anre6pa 10 kmace, 9 - anredpa
11 xiacc;

5 —reometpus 10 kiacce , 6 — reomerpus 11 kiace. (B kaxxnom kitacce mpeaycMOTpPEHBI
BXOJIHBIE, TTOJTYTOZI0BbIE U UTOTOBBIE KOHTPOJIBbHBIE PaOOTHI).

Br100op nanHOM mporpamMMbl ¥ y4eOHO-METOJMUECKOr0 KOMIUIEKTa 00YCIIOBJIEH C
IIPEEMCTBEHHOCTHIO 11eJiel 00pa30BaHMsl, JOTUKON BHYTPUIIPEAMETHBIX CBA3EH, a TaKkxKe C
BO3PACTHBIMU OCOOCHHOCTSIMH Pa3BUTHUS YUAIIUXCS, M OMUPAIOTCS HA BEIUMCIUTEIbHBIE YMEHUS
Y HAaBBIKU YYAIINXCS, TOJTyYeHHBIE Ha YPOKAaX MaTeMaTHKH 5 — 9 KI1accos.

|. IlianupyemMble pe3yJabTaThl 0CBOCHHUS Y4eOHOI0 MpeaMeTa

I/I3y‘~I€HI/I€ MaTeMaTukKmn B OCHOBHOI\/'I IIKOJIE Ia€T BO3MOXXHOCTH 06y11a}01u1/1Mcs[ JOCTUYb
CJEYIOLIUX PE3yJIbTaTOB Pa3BUTHS:
* TUYHOCMHBIX, BKITIOYAIONTUX TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIUXCSl K CAMOPA3BUTHIO U
JUYHOCTHOMY CaMOOIIPeAEeTIEeHUI0, CPOPMUPOBAHHOCTh UX MOTHBAIIUH K O0YYEHUIO U
ueneHaHpaBneHHoﬁ HOSH&B&TGHLHOﬁ ACATCIIBbHOCTHU, CUCTEMBI 3HAYUMBIX COITUAJIBHBIX U
MEXIIMIYHOCTHBIX OTHOIIIEHUH, IICHHOCTHO-CMBICTIOBBIX YCTAHOBOK, CIOCOOHOCTH CTaBUTH IEJIH
nu CTpOI/ITB KU3HCHHBIC ITJIaHBI;
* MemanpeoMemHbIX, BKIIOYAIOIINX OCBOCHHBIE O0YUAIOIIUMHUCS MEKIIPEIMETHBIC TOHITHS U
YHHUBEpcalbHble yueOHbIE NeUCTBUS (PETyIATUBHBIE, TO3HABATEIbHBIE, KOMMYHUKATHBHBIE),
CaMOCTOSITENILHOCTH B IJIAHUPOBAHUU U OCYIIECTBICHUH YU€OHOU JAeSITEFHOCTA U OPTaHU3AINH
y4eOHOT0 COTPYIHUYECTBA C TIEearoraMu U CBEPCTHUKAMHU, CITOCOOHOCTH K MIOCTPOCHUIO
WHANBUAYAIbHON 00pa30BaTeIbHONM TPACKTOPHUH, BIIaJICHUE HABBIKAMU Y4eOHO-
HCCIIETIOBATENILCKOM, MPOEKTHOM M COIMATIbHOM IEATEIbHOCTH;
* npeoMemHblX, BKIIOYAIOIINX OCBOSHHBIC 00YUaIOIIUMUCS B X0 U3YUCHHs YIeOHOTO
npeaMeTa YMEHHUs, crienupuIecKre s TaHHOW TPEeIMETHON 00J1aCTH, BUBI IEATETLHOCTH 110
MOJTyYEHHUIO HOBOTO 3HAHMSI B paMKax y4eOHOTO MpeaMeTa, ero mpeodpa3oBaHuio U
MIPUMEHEHHUIO B YUYEOHBIX, y4eOHO-TIPOEKTHBIX B COITUATLHO-TIPOEKTHBIX CUTYAIIHSIX,
(dbopMHpOBaHKE HAYYHOTO TUIA MBIIIUICHUS, BIIaICHUE HAYYHON TEPMHHOJIOTUEH.
N3yuenne matematuku B X - XI kiraccax gaeT BO3MOKHOCTh 00yUYaIOIMUMCS IOCTHYb
C.HGI[YIOH_II/IX pe3yanaTOB paSBI/ITI/IHZ



1) 6 auunocmuom nanpasnenuu:

* YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araThb CBOU MBICIU B YCTHOW U MUCBMEHHOU peuH,
IIOHUMATh CMBICJI IIOCTABJIEHHOM 3a]]a4M, BBICTPAaUBaTh ApIryMEHTALMIO, IPUBOJIUTH IIPUMEPHI U
KOHTPIIPUMEDBI;

* KPUTUYHOCTH MBILIUICHHs], YMEHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYaTh FUIOTE3Y OT (aKTa;

* IPECTaBJICHUE O MAaTEMAaTHUECKON HayKe Kak cepe 4elIoBeUeCKoi e TeNbHOCTH, 00 Tanax
€€ pa3BUTHs, O €€ 3HAYUMOCTH I Pa3BUTHUS LIUBUIN3ALINY;

* KPEaTUBHOCTD MBILIJICHUS, UHULIATUBA, HAXOAUYUBOCTh, aKTUBHOCTb IIPU PELLICHUU
MaTeMaTUYECKUX 3a7ay;

* YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YNIbTAT YUeOHOH MaTeMaTu4eCcKOi 1eATeIbHOCTH;

* CIIOCOOHOCTBH K YMOLMOHAJIbHOMY BOCIPUSATHIO MaTEMaTHYECKUX OObEKTOB, 3a]1a4, peIICHUl,
pacCyKIeHUN;

2) 6 MemanpeoMemHoM HaNpPaeLeHUuU.

* IIPEJICTAaBICHHS 00 UAEAX M O METOJIaX MAaTEeMaTHKHU KaK YHHBEPCAILHOM SI3bIKE HAYKH U
TEXHHUKH, CPEICTBE MOJIEIUPOBAHUS SIBJICHUHN U IIPOLIECCOB;

* YMEHHE BUJIETh MAaTEMATHYECKYIO 3a7aqy B KOHTEKCTE MPOOIEMHON CUTYallly B IPYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

* YMEHHE HAXOUTh B PA3IMYHBIX UCTOYHUKAX UH(POPMAIHIO, HEOOXOIUMYIO JUIs PELICHUS
MaTeMaTHYeCKUX MpobiieM, IPeACTaBIATh €€ B IOHATHOH (opMe, IPUHUMATh pElIEHUE B
YCIIOBHSAX HETIOJIHOW M M30BITOYHON, TOYHOM U BEPOSITHOCTHOW MH(POPMALINH;

* YMEHHE IOHUMATh U MCII0JIb30BaTh MaTEMAaTHUECKUE CPEICTBA HAITIAHOCTH (Tpadukuy,
JarpamMmbl, TaOJIUIbI, CXEMBI U Jp.) JJIs WILTOCTPALUY, HHTEPIIPETALUHU, apIyMEHTAIIH;

* YMEHHUE BBIJIBUTATh TUIOTE3bI IPU PELICHUH YUeOHBIX 3a/1a4, IOHUMATh HEOOXOIMMOCTh UX
IIPOBEPKU;

* YMEHHE PUMEHSTh UHIYKTUBHBIE U I€yKTUBHBIE CIIOCOOBI PACCyXI€HUH, BUETh Pa3InUHbIE
CTpaTEeTHH PELICHUS 3a/1a4;

* IOHMMAaHHUE CYLUIHOCTH AJIITOPUTMUYECKUX MIPEANMCAHUN U YMEHUE J€HCTBOBATD B
COOTBETCTBUU C IPEIIIOKEHHBIM aJITOPUTMOM;

* YMEHHE CAMOCTOSITENILHO CTaBUTh 11€TH, BEIOUPATh M CO3aBaTh AJITOPUTMBI JJIS PEIIEHUS
y4eOHBIX MaTeMaTUYECKUX MpoOIeM;

* YMEHHUE IIAHUPOBATh U OCYILECTBIIATH ACATEIBHOCTD, HAIIPABICHHYIO Ha PELICHUE 3a1a4
HCCIIEI0BATEIBCKOTO XapaKTepa;

3) 6 npeomemmnom nanpasnenuu:

* OBJIa/IeHHE 0A30BBIM MOHSITUWHBIM aNapaToM IO OCHOBHBIM pa3jielaM COAEp KaHMUs,
npeJcTaBiIeHne 00 OCHOBHBIX M3y4aeMBbIX MOHATHUAX (YUCII0, TeoMeTpruecKas Gurypa,
ypaBHEHHUE, QYHKIIHS) KaK BXKHEUIITUX MaTeMaTHUYECKUX MOJIENSIX, TTO3BOJISIONINX OMUCHIBATh U
U3y4aThb PEAIbHBIE IIPOLIECCHI U SIBJICHUS;

* yMeHHEe paboTaTh C MATEMAaTHYECKUM TEKCTOM (aHAJM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO
UH(OPMAILINIO), TPaAMOTHO MPUMEHSATh MATEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY,
WCIIOJIB30BATh Pa3IUYHbIC S3bIKM MATEMATUKH;

* YMEHHUE MPOBOJUTD KIacCU(UKAIIUH, JOTHYeCKre 000CHOBaHMUS, 10Ka3aTeIbCTBA
MaTE€MaTHYECKUX YTBEPKICHHI;

* YMEHHUE paclo3HaBaTh BUbl MATEMATUYECKUX YTBEPKICHUM (aKCHOMBI, OIIPEEIICHNUS,
TEOpPEMBI U Jp.), IPsIMbIE U OOPATHBIE TEOPEMBI;

* pa3BUTHE NIPEACTABICHUM O YUCIIE U YUCIIOBBIX CUCTEMAX OT HATypalbHBIX 10
JIEHCTBUTEIIBHBIX YNCEN, OBJIAJCHUE HABBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHUI;

* OBJIAJICHUE CUMBOJIBHBIM S3bIKOM aJIreOphl, IPUEMAMU BBIITOJIHEHHSI TOKAECTBEHHBIX
npeoOpa30BaHuil BEIPAKEHUMN, PEIICHUS] YPaBHEHU, CUCTEM ypaBHEHUH, YMEHUE HCIIOJIb30BaTh
UJCI0 KOOPAMHAT Ha IUIOCKOCTH JJISL HUHTEPIIPETALUN YPAaBHEHUH, CUCTEM, YMEHHUE IPUMEHSATh
anreOpanyeckue mpeodpa3zoBaHus, anmapaT ypaBHEHUH U pelieHus 3aa4 U3 pa3IHuHbIX
pa3neoB Kypcea;



* OBJIQJICHUE CUCTEMOH (PYHKIIMOHATHHBIX MOHSATHH, (PYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIUKOH,
YMEHHE Ha OCHOBE (DyHKIIMOHATHbHO-TpaUUECKUX MPEeACTaBICHUI OMUCHIBAT U AHAIU3UPOBATH
pealibHbIE 3aBUCUMOCTH;

* OBJIaJICHUE T€OMETPUUYECKHUM SI3bIKOM, YMEHHE HCIOJIb30BaTh €0 JAJI1 ONMCAHUS IPEIMETOB
OKPY’KaIOIIEero MUPa, pa3BUTHE MTPOCTPAHCTBEHHBIX MPEICTABICHUH U H300pa3UTEIbHBIX
YMEHHM, TPHOOpeTeHNnEe HABBIKOB FTEOMETPUUECKUX TTOCTPOCHUH;

* YCBOEHHME CUCTEMATHUYECKUX 3HAHUM O IPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IPUMEHSATh
CHUCTEMAaTUYECKHUE 3HAHUS O HUX JUISl PEIEHUs TEOMETPUUYECKUX U IPAKTUYECKUX 33]1a4;

* YMEHHUS U3MEPATH JJIMHBI OTPE3KOB, BEIMYUHBI YIIIOB, HCIIOIB30BATh (HOPMYJIBI IS
HAXO0XJICHUS [IEPUMETPOB, IUIoL[aiel U 00BEMOB FeOMETPUUECKUX (QUTYD U Te,

* YMEHHUE NPUMEHATh U3yUEHHBIE TOHATHS, PE3YJIbTaThl, METObI JJI PELLICHUS 3aa4
MIPaKTUYECKOr0 XapakTepa U 3a7ad U3 CMEXHBIX AUCLUIUIMH C UCIIOIb30BAHUEM IIPU
HEO0OXOUMOCTH CIIPABOYHBIX MATEPUAIIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA.

I1. IIpeaMeTHbIE pe3yabTaThl

JlelicTBUTEJIbHbIE YHCJIA.

Boinycknuk nayuumcesa:
- BBITIOJTHSATH apu(PMETUUYCCKUE ICHCTBHUS, COYETas] YCTHBIC M TUCHbMEHHBIC IPUEMBI,
MPUMEHEHNE BBIUNCIUTEIbHBIX YCTPOICTB;
- HAXOJUTh 3HAYCHUS KOPHS HATYPAJIbHOU CTENEHH, MOJIb30BATHCS OLICHKOW M MPUKUIKON TPH
MPaKTUYECKHUX pacyeTax;
-IIPUMEHSTH MOHATHUSI, CBA3AHHBIC C JIETMMOCTBIO I[EJIBIX YKCEN, IPU PEIICHUN MaTeMaTHYeCKUX
3a/1ay;
- HaxOJWTh KOPHU MHOTOUYJIEHOB C OJHOW TEPEMEHHOW, pacKjIaJblBaTh MHOTOYJIEHBI Ha
MHOKHUTEIIN;
- TIPOBOJUTH MPEOOpPa30BaHUS YUCIOBBIX W OYKBEHHBIX BBIPAKCHHUH, BKIIOYAIONINX CTEIEHH,
paJiuKabl;
- BBIYHCIIATh 3HAYEHMS] YHCIIOBBIX W OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBISIA HEOOXOAUMBIE
MOJICTAHOBKH M MpeoOpa3zoBaHMUsl.
Buvinycknuk nosiyuum 603M0MCHOCHI HAYUUMBCA:
- TOPUMEHATh METOJ MATeMAaTHYeCKOM WHAYKIUU [JIs1 TPOBEACHUS pACCYKICHUU U
JTIOKA3aTeNIbCTB U MPU PEIICHUH 33724,
- TOHMMAThb TE€OMETPUYECKYI0 HWHTEPHPETALNI HATypaJbHbIX, LENbIX, paluOHAIbHbIX,
NeHCTBUTENILHBIX YUCE]L.

YucaoBble (DYHKIMH.

Buvinycknuk nayuumcea:

- BIIQJICTh TOHATHUSAMHU: 3aBHCUMOCTh BEIHYHMH, (PYHKIUS, apryMEHT M 3HaueHHe (QYHKIUH,
o0acTh ompesAereHus M MHOXECTBO 3HAaueHUH (yHKIMH, TpaduK 3aBUCUMOCTH, Tpadux
GyHKIMU, HYTH (QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3PAaCTaHWE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YMCIOBOM IPOMEXYTKe, HauOoJiplllee M HauMEHbIee 3HAYCHHE
(GYHKIMU Ha YHCIIOBOM TPOMEXKYTKE, IMepHoAndYecKas (pYHKIUs, MEPHOMA, YeTHas W HedeTHas
(GYHKLIUU; ¥ YMETh IPUMEHSTh 3TH MOHATHUS NP PELLICHUH 3a/]a4;

- OTIpeNeNsITh 3HaYeHHe (PYHKIUH 10 3HAYCHHUIO apryMEHTa NPU Pa3IUIHBIX Croco0ax 3aaHus
byHKIUY;

- CTpOUThH TpadUKU W3y4eHHBIX (YHKIIHUHA, BBIMOJIHATH MpeoOpa3oBaHusi rpauKoOB; OMHCHIBATH
1o rpaduky u no ¢Gopmyie MOBEeACHHE U CBOMCTBA (DYHKIMIA; HAXOAUTH MO rpaduKy QyHKIUN
HauOoJIbIIIee M HAUMEHbIIIEE 3HAUECHUS;

BuinyckHuk noayuum 603M0MCHOCHIb HAYUUMBCA:

- HAYYUTCSl ONMUCBHIBATH C TMOMOLIbI0 (DYHKIMHM pa3iIvuHble pealbHbIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU M UHTEPIPETUPOBATH UX T'PapUKH;



- U3BJIIEKaTh UH(OPMAIIHIO, TPEJCTABICHHYIO B TAOIUIIaX, HAa AUarpaMMax, rpadukax.

Tpuronomerpuiyeckue GPvHKIINHU.

Buvinycknuk nayuumca:

- BJIAJeTh NOHATUSAMM TPUTOHOMETpUYECKUE (DYHKIUM; CTPOUTh MX TIpaduKd U YMETb
NPUMEHSTH CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKIMIA MPU PELICHNUH 33/1a4.

- HAY4YUTbCS BBIBOAUTH U IPUMEHATH (JOPMYJIbI TOJIOBUHHOT'O YIJa.

- BBINOJIHATH TNPEOOPa30BaHHUs CYMMBbI TPUTOHOMETPUYECKHX (GYHKIHMHA B TPOU3BENEHHE U
IIPOU3BENICHUS B CYMMY.

Buinycknuk nonyuum 603mMO0#CHOCHb HAYYUNLCAS

- BBIp@)XaTh TPUTOHOMETPUUECKUE (QYHKIIMH Yepe3 TAHI€HC IT0JIOBUHHOTO apryMeHTa;

- pewmaTh IpOCTEHIINE TPUTOHOMETPUUYECKUE HEPABEHCTBA.

- OIIEpUPOBATH MOHATUAMU aPKCUHYC, aDKKOCUHYC, apKTAaHI€HC YnCIIa.

Tpuronomerpuyeckue YypaBHeHHs.

Buvinycknuk naywumces:

- pemiaTb TPUTOHOMETPUYECKHUE YPABHEHUS PA3JIMYHBIMA METOJAMHU.

Boinycknuk noyuum 603M0MCHOCHIb HAYUUMBCA

- OTIepHPOBaTh (POPMYITAMU JJISI PEIICHUS CIOKHBIX TPUTOHOMETPUUYECKUX YPAaBHEHUIA.

IIpeoOpa3oBaHus TPUTOHOMETPHYECKHX BhIPAKEHHH.

Boinycknuk nayuumcsa:

- IPUMEHATH IOHATUS CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC ITPOU3BOJIBHOIO YIJIA; BBIUUCIITH
CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIIa;

- IOKa3bIBaThb OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA;

- MCII0JIb30BaTh (DOPMYJIbI IPUBEJIEHUS; CUHYCA, KOCUHYCA U TAHI'€HCAa CYMMbI M Pa3HOCTH JIBYX
YIJIOB; CHHYCa U KOCHHYCa ABOMHOIO yIJla MpU MpeoOpa3oBaHUIX MPOCTEHIINX
TPUTOHOMETPUUECKUX BBIPAKEHUH.

Boinycknuk nonyuum 603mo04cHOCHb HAYUUMbCA:

- IpeoOPa30BbIBATh TPUTOHOMETPUUYECKNE BBIPAKEHUS PA3IUYHOMN CII0XKHOCTH.

KoMmiLiekcHbIe yncJia.

Buinycknuk nayuumcs:

- BBIOJHATH JEUCTBUS C KOMIUIEKCHBIMH UHWCJIAMH, [I0JIb30BaTbCSl T'€OMETPUUYECKOU
MHTEpIIpeTalield KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX CIydasiX HaXOAUTh KOMIUIEKCHbIE KOPHU
YPaBHEHMI C IEHCTBUTEIBHBIMU KOA(PPHUIIMEHTAMHU.

BuinyckHuk noayuum 603mM0)CcHOCHb HAYUUMBCA:

- pemarh ypaBHEHHs U HEPaBEHCTBA C KOMIUIEKCHBIMU KOPHSAMHU

IIpousBoanas.

Buvinycknuk nayuumca:

- HaxoJIuTh CyYMMYy O€CKOHEYHO YOBIBalOIIed T'e€OMETPUUYECKON MPOTPECcCHH; BIIAJETh
MNOHATHUSMU: ITPOU3BOIHAS (PYHKIUHU B TOUKE, TPOU3BOJHAS (DYHKIIHM;

- BBIYHUCIATH IPOU3BOAHBIE D3JIEMEHTApHBIX (QYHKLUMN, NPUMEHsSI TNpaBWiIa BbIUUCICHUS
MPOU3BOAHBIX, UCIIOJIB3Ys CIIPABOYHBIC MATCPUAJIBI,

- UCCIIeI0oBaTh (DYHKIMH U CTPOUTH MX TPa(UKH € OMOLIbIO POU3BOJHOM;

- pemarth 3a7a4u ¢ MPUMEHEHHEM ypaBHEHHUs KacaTeIbHOM K rpaduky QyHKINY;



- pemiath 3aJa4d Ha HAXOXACHHE HaWOOJBIIET0 W HAUMEHBIIETO0 3HAYeHUs (QYHKIMU Ha
OTpEe3Ke.

Boinycknuk noayuum 603mM0x3CHOCHb HAYUUMBCA:

- IPUMEHSATh PEUICHUS] T€OMETPUUYECKHUX, (PU3HUUECKUX, IKOHOMUUECKUX U APYTUX MPUKIATHBIX
3a/1a4, B TOM YHUCJIE 337a4 Ha HAauOOJbIINE ¥ HAUMEHBIIINE 3HAYCHUS C IPUMEHCHHEM arrapara
MaTeMaTUYECKOT0 aHalu3a

KoMOnHATOPHKA ¥ BEPOSATHOCTD.

Boinycknuk nayuumcs:

- BJIAQJICTh TIOHATHUSMHU pa3MEIIEHUE, MEPECTaHOBKA, COYECTAHHWE M YMETh WX IMPHUMEHSTH MPH
pCILICHUH 33]1a4;

- UMETh TpEeJCTaBlIeHHEe 00 OCHOBaX TEOPUM BEPOSATHOCTEH (BKIOYass (HOPMYIBI TOJIHOM
BepoATHOCTH U (hopmyibl baiieca);

- WMETh TPEJCTABICHHE O CIydalHOW BETWYHMHE (€€ XapaKTEePUCTUKH, WX BBIYUCICHUE B
JCKPETHOM CITydac).

BoinyckHuk noayuum 603mMo0x4cHOCHIb HAYUUMBCA:

- IPUMEHSATh MAaTEMATUYECKUE METO/IbI ITPH PEIICHUH COJICPKATEIBHBIX 33/1a4.

AKCHOMBI T€OMETPHH M MX CJIEICTBHSI.

Buinycknuk nayuumca:

- IOHUMaTh AKCHOMATHUYECKUH CIIOCO0€ TIOCTPOCHUSI T€OMETPHH, pa3indaTh OCHOBHBIE (DUTYpPBI
B IIPOCTPAHCTBE, CIOCOOBI UX 0003HAYEHUS, IPUMEHATh (POPMYITUPOBKU aKCHOM CTEPEOMETPUHU
UX JUIsl pelIeHUs MPOCTENIINX 3a/1ay;

- COOTHOCHUTbH IUIOCKHE T'€OMETpHUECKUe (PUTYpBl M TpeXMepHble OOBEKThl C MX OMUCAHUSIMH,
yepTexamu, N300paKeHUSIMHU;

- pa3IM4aTh U aHAIU3UPOBATh B3aUMHOE pacIoyiokeHue Gpuryp;

- 1300paXkaTh r€OMETPUUECKHE (PUTYPHI U TEJa, BBIMOIHATH YEPTEXK MO YCIOBHIO 3a/Jauu.
Buinycknuk noayuum 603mM0X4CHOCHIb HAYUUMBCA:

- MCII0JIb30BATh aKCHUOMBI U CIIEJICTBUS U3 HUX IIPU PELICHUU 3aja4 JOTMUYECKOIro XapakTepa;

- M300pakaTh TOYKH, MPSIMbIE M IUIOCKOCTH Ha MPOCKIMOHHOM YepTeke MpU PA3IUYHOM HX
B3alMHOM PACII0JIOKEHUU B IPOCTPAHCTBE.

IlapajjieJibHOCTh NPSIMbIX M ILJIOCKOCTEI.

Buinycknuk nayuumes:

- paclo3HaBaTb Ha YepTEXkKAX M MOJEIAX IEPECEKAIOIIUEcs, IapaUlelIbHbIE IIPsSMBIE,
IIEPECEKAOIINE INTIOCKOCTh U NapaJIeNIbHbIC €i; apaJlIeIbHbIE U NePEeCeKaroIecs MII0CKOCTH;
- pemaTb T€OMETPUYECKUE 3a/1a4U, ONIUPAsACh HA U3YUYEHHBIE CBOMCTBA INIAHUMETPUYECKUX U
CTepeOMETpUYECKUX (PUTYp M OTHOLIECHUI MEXKIy HUMU, IPUMEHSS alireOpandeckuii u
FeOMETPUYECKU armapar;

- IPOBOJIMTH JI0KA3aTENbHBIE PACCYKICHHUS IIPU PELICHUH 3a7a4, JOKa3bIBATh OCHOBHBIE
TEOPEMBI Kypca;

- BBIYUCIISITh JINHEHHBIE AJIEMEHTHI U YTIJIbl B IPOCTPAHCTBEHHBIX KOHPUTYPALIUSX.

Buinycknuk nonyuum 603mo0cHOCHb HAYUUMBCA:

- Hay4uTCs N300pakaTh MPOCTPAHCTBEHHbIE (PUTYpHI HA TUIOCKOCTH B MApAIJIEIbHON MPOESKIUH.

IlepneHIUKYIAPHOCTL NPAMBIX H IIJIOCKOCTEH.

Buinycknuk nayuumcsa:
- OIIMCBHIBATh B3aUMHOE PACIIOIOKEHUE MIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE, apTyMEHTUPYS
CBOM CYKJICHUS;



- pelaTh 3aa4y Ha MEPIECHIUKYIAPHOCTD NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE, IPUMEHSATH
CBOMCTBA NEPICHANKYIISIPHBIX IIPSIMBIX U IIJIOCKOCTEH.

Boinycknuk nonayuum 603MO03#CHOCHIb HAYHUMbBCA:

- IO3HAKOMUTCSI C TIOHATHEM LIEHTPAJILHOTO IPOSKTUPOBAHUS U HAYYUTCS N300pakaTh
IPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTU B IICHTPAIBHOMN MPOEKIINH.

MHOTOrpaHHUKH.

Buvinycknuk nayuumcsa:

- CTPOUTbH Pa3BEPTKY;

- IPUMEHSTH MMOHITHE MHOTOTPAHHBIE YTIIbI;

- pemIaTh 3aJa4M ¢ BBITYKIBIMH MHOTOTpaHHHKaMH, TeopeMoil Ditniepa;

- IPUMEHSTH MMOHATHUS: yCeUeHHAs MUPaMU/a, HAaKJIOHHAs IPU3Ma;

- BUJCTh CUMMETPUH B Npu3Me U nupamuje. [[puMeHuTs 3HaHUS 0 CHMMETPUH B IIPOCTPAHCTBE
(ueHTpanbHas1, OceBast, 3epKabHas), IPUBOAUTH IPUMEPHI CAMMETPHIA B OKPYKAIOIIEM MUpE;

- pemaTh CTepeOMETPUYECKUE 3a/1a41 Ha HAXO0XKICHUE TeOMETPUIECKUX BEINYMH (IJTHH, YIJIOB,
IIoIaAeH, 00bEMOB); UCTIONB30BATh NP PEIICHUH TUTAHUMETPUIECKUE (PAKTHI B METOIBI.
Bovinycknuk noyuum 603m03HcHOCHb HAYUUMBCA:

- BIIQJICTh TOHATHSAMH LEHTPAIbHOE WM TMapalIeNbHOE MPOSKTUPOBAHHE W NMPUMEHSTh UX TPU
HOCTPOEHHUH CEYCHUI MHOTOTPAaHHUKOB METOJIOM ITPOCSKITHIA;

- CTPOMTD CEUEHHS] MHOTOTPAHHUKOB; MOAEIHPOBATH MHOTOI'PAaHHHKH.

BekTOophbl B IPOCTPAHCTBE.

Buvinycknuk nayuumcs:

- ACII0JIB30BATh U3BECTHBIE U3 Kypca INIAHUMETPUHN CBEICHMS O BEKTOPAX U JEHCTBUAX HAJ
HUMHU, BBIMIOJIHATH CJIOKEHHE, BBIUNTAHUE, YMHOKEHHE BEKTOpa HA YHUCIIO;

- OIPENENATh KOOPAUHATHI TOYKU; IPOBOAUTH ONEpaIM HaJl BEKTOPaMHU, BBIUUCIIATH JUIMHY U
KOOPJIHMHATHI BEKTOPA, YIOJI MEXKIY BEKTOPAMH.

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMBCA:

- pemaTh 3aa4M Ha pa3yIoKEHUE BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM BEKTOPAM;

- pelaTh TeOMETPUYECKUE 3a7a4l METOJOM KOOPUHAT.

MHOTr0o4J1eHbI.

Buvinycknuk nayuumca:

- BBITIOJTHATH apu(METUUECKUE OTIEpAIlMH HaJl MHOTOUJICHAMHU;

- HCIIOJIB30BaTh TEOpeMY be3y npu 1eI€eHMU MHOTOUYJIEHOB;

- HAXOJIUTh KOPHU MHOTOYJICHOB C OJTHOM MMEPEMEHHOM, PaCKJIaIbIBATh MHOTOUYJIEHBI Ha
MHOKHUTEIIH.

Buvinycknuk noayuum 603moMCHOCHb HAYYUMBCA:

- BBITIOJTHSATH apu(PMeTUUECKUE ONIepaliy HaJl MHOTOWIEHAMHU OT HECKOJIBKUX MEPEMEHHBIX;

- BBIIETATH CUMMETPUYECKHE MHOTOWICHBI, OJHOPOJHBIE MHOTOYJIEHBI, pEIIaTh YpPaBHEHUS
BBICIINX CTEICHEH.

Crenenu u kopHu. CTeneHHbie PYHKINMN.

Buvinycknuk nayuumcsa:

- BJIQJIETh MOHATHEM CTeNeHHas (QYHKIUS; CTPOUTH €€ rpa@uK U yMeTh MPUMEHSTh CBONCTBA
CTETIeHHOW (DYHKIIMU MPH PEIICHUH 3a/1a4;

- pasianuath GYHKIUK Y = "VX, HX CBOICTBA U TPAdUKIL

- ONeprUpoOBaTh CTCIICHBIO C I[GP'ICTBI/ITCJIBHBIM II0Ka3aTcjIEM.



IlokasaTenbHasd U Jorapupmuyeckas GyHKIHUH.

Buvinycknuk nayuumca:

- BJIAJEeTh NMOHATUSAMM IOKa3aTeabHas U Jorapupmuueckas (GpyHKIUH; CTPOUTh UX Trpaduku u
YMETh IPUMEHSTH CBOWCTBA (PYHKUUH MPH PEILICHUH 3a/au.

Boinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA:

- BBIIOJHATH NpeoOpa3oBaHusi KOMOWHHPOBAHHBIX JIOTAPU(PMHUYECKHX U TOKa3aTEIbHBIX
BBIPAXKEHUI;

- BBIUMCIIATH HauOoJblllee M HAWMEHbIIEE 3HAUYEHUE IIOKA3aTeNbHOW W Jorapu(pMUyecKoi

G YHKIIHA.

IlepBooOpa3Hasi 1 MHTErpaJl.

Buinycknuk nayuumcesa:

- Boruncnate mnomaau ¢uryp Ha KOOPAWHATHOW IUIOCKOCTH C NMPUMEHEHHEM OINpEeAeIEHHOTO
MHTETpaJa.

Boinycknuk nonayuum 603mMO04#CHOCHIb HAYUUNLCAS

- OBJIQIETh OCHOBHBIMM CBeICHUsIMU 00 uHTerpaie Hprorona-JIeliOHMLIa 1 ero NpuMEHEHHUsIX.

YpaBHenus u HepaBeHcTBA. CHCTEMBI YPABHEHMI 1 HEPABEHCTB.

Buinycknuk nayuumcsa:

- CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHbIE YPAaBHEHUS U
HEPABEHCTBA, YPAaBHEHME, SBJIAIOLICECS CIEICTBUEM JPYIOro YpaBHEHMS, YypaBHEHUS,
PaBHOCHJIbHBIE Ha MHOKECTBE, pABHOCHJIbHBIE TPE00Pa30BaHUs YPaBHEHU;

- pelars panMOHAaJIbHBIE, WppalUOHAIbHBIC, II0KA3aTEIbHbIC, TPUTOHOMETPUYECKUE U
jJorapuMHuUecKre YpaBHEHHs, UX CHUCTEMbI, B TOM YMCJI€ HEKOTOpbI€ BUJABI ypaBHeHUU 3 u 4
CTEIICHEH;

- pelmaTh ypaBHEHHUS, MPOCTEUIINE CUCTEMBbl YpaBHEHHH, UCHIOIb3Ysl CBOMCTBA (DYHKLIMH M UX
rpaduKoOB; HCHOJB30BAaTh s MPUONMKEHHOTO pELIeHHS YpaBHEHUH U  HEpPaBEHCTB
rpaduyeckuit METo/I.

Boinycknuk noyuum 603M0MCHOCHIb HAYUUMBCA

- cBOOO/IHO ONPENENATh TUI U BBIOMPATh METOJ] PEIIEHHUs MOKa3aTeNbHbIX U JorapuGMUYECKuX
YPaBHEHUN U HEPABEHCTB UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB, TPUTOHOMETPUYECKUX
YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;

- peliaTb OCHOBHBIE TUIIbI YPABHEHUN U HEPABEHCTB C lTapaMeTpamH.

JIeMeHThI TEOPHH BEPOATHOCTEN M MATEMATHYECKOH CTATHCTHKH.

Buvinycknuk nayuumca:

- MOJIEJIUPOBAThH pealibHbIE CUTYallMH Ha SI3bIKE TEOPUU BEPOSITHOCTEH M CTaTUCTUKH, BEIYUCIISTD
B IIPOCTEHIIINX CIy4asix BEPOATHOCTH COOBITHIA;

- pemiath npocrelnne KOMOMHATOPHBIE 33a4l METOJIOM Mepedopa, a TaKKe ¢ UCIOJIb30BaHUEM
U3BECTHBIX (hopMyI, TpeyroapHuka [lackans;

- BBUUCIATH KOdpdummeHnTs: OuHomMa HproToHa 1O ¢dopMylae W ¢ HCHOIB30BaHUEM
TpeyroibHuka [lackans.

Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMBCA:

- QHAJIM3MPOBATH peallbHbIC YMCIIOBBIC JaHHBIC, HH()OPMAIIHIO CTATUCTUYECKOTO XapakTepa;
-OCYILLIECTBIISITh MPAKTUYECKUE PACUEThI 110 hopMyiaM;

- II0JIb30BATHCS OLICHKOM U NPUKUAKON IPU IIPAKTUYECKUX pacyeTax,

- OBJIaJIETh OCHOBHBIMU MOHATUAMH Teopuu rpadoB (rpad, BepunHa, pedpo, CTENEeHb BEPIIUHEI,
myTh B Tpade) ¥ yMETh IPUMEHSTh UX MIPH PEIICHUU 33]a4.



MeToa KOOPANHAT B IPOCTPAHCTBE.

Buvinycknuk nayuumca:

- OIPEIENATh KOOPAUHATHI TOYKU; IPOBOAUTH ONEpPALMU HAJl BEKTOPAMHU, BEIYUCIIATH JUIMHY U
KOOPJIMHATHI BEKTOPA, YI'OJl MEX1y BEKTOPaMHU;

- UCTOJIb30BATh (POPMYILY PACCTOSIHUSI OT TOUKHU JI0 IJIOCKOCTH;

- IPUMCHATH TOHATUC KOMILJIAHAPHBIC BEKTOPLI;

- pacKiIaabpIBaTh BEKTOP 110 TPEM HEKOMIIJIAHAPHBIM BEKTOPaM.

Buinycknuk nonayuum 603mMO04#CHOCHb HAYUUNLCAS

- pelaTh TeOMETPUYECKUE 3aa4U METOJOM KOOpAUHAT.

Ilnananp, KoHvC, map.

Buinycknuk nayuumcs:

- UMETh MPEJCTABICHUE O Pa3BEPTKE IIIMH/IPA U KOHYCA;

- BJIaJICTh MOHATUSIMH IUIOUIA/Ib MOBEPXHOCTH IIMJIMHPA U KOHYCA YMETh IPUMEHSTDH UX IIPH
pelIeHny 3a1au.

Bovinycknuk noyuum 603m03HcHOCHb HAYUUMBCA:

-  HAyY4YUTCd MOIACIUPOBATHL PCAJIbHBIC CUTyallUM Ha A3BIKEC TI'COMCTPUHU, HCCICAOBATH
IOCTPOEHHBIE MOJICTI C HCIIOJIb30BAaHMEM TI'€OMETPHUYSCKHX IIOHATHH W TEOpeM, armapara
anreOpsl;

- pemIaTh MPaKTUYECKUE 3aa49H, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYNH.

O0beMBI TeJl.

Buinycknuk nayuumcsa:

- BIIQJIETh MOHATUAMHU 00beM, 00BEMbI MHOTOTPAaHHUKOB, 00bEMBI TEJT BPALLEHUS U IPUMEHATh
UX IPU PELIeHNH 3a/1a4.

BuinyckHuk noayuum 603mM0)4CHOCHIb HAYUUMbBCA:

- IPUMEHSATH [IPU PEeLICHUHU 3aad GOpMYIIbl 0ObeMa 1apa U ero 4acTew.

I11. Conep:xanue Kypca MaTeMaTUKHU
KpaTtkas xapakTepucTuKa y4e0HOI0 MpeAMeTa Mo KaxKI0My TeMATHYECKOMY

pasjaeny

Aure0pa u HayaJia aHAJIU3a.
10 kaacc:
1. ToBTOpEeHue Kypca ajnredpbl U reomerpun 7 — 9
Anrebpanueckue BbpakeHUs. JInHelHble ypaBHEHHS U CUCTEMbI ypaBHEeHU. YncioBsle
HEPaBEHCTBA U HEpaBeHCTBA NepBoi cteneHu. OyHkiuu u rpaduku. [Iporpeccuu u cioxHbie
npoueHTsl. KBagpaTHble KOpHY, YpaBHEHU U HEpaBeHCTBA. HavanbHble CBEEHNS T€OMETPHUH.
TpeyronpHuku. Pemenue TpeyroasHUKOB. YeTblpexyroabHUKU. [nomaam MHOTOYroJIbHUKOB.
[Tonobue duryp.
Ocnoenas yenb- BCIOMHUTH U 0000IINUTH 3HaHUS 32 Kypc anredpbl U reoMeTpHuH 7-9 Kilaccos.
2. leimMoOCTh YHCes
ITonsTne nenumoctH. JlenuMocTs cyMMBI U pou3BeaeHus. Jlenenue ¢ ocratkom. [Ipusnaku
nenuMocTH. CpaBHeHUs. Perienne ypaBHEHUH B LENbIX YUCIIaX.
OcHoeénas yenb — 03HaKOMHUTB C METOJaMU PELICHHMs 3a/1a4 TEOPUH YHUCEII, CBSI3aHHBIX C
MOHSITUEM JIEJIMMOCTH.
3. MHorowiensbl. AjireOpandyeckue ypaBHeHUs
MHorousneHns! 0T 0AHOro nepeMeHHoro. Cxema I'opaepa. MHorousnieH P(X) u ero KOpeHsb.
Teopema be3y. Cnenctus u3 reopemsl be3y. Anredpandeckue ypaBHeHuUs. [[enmumocTh
JBY4IEHOB HAa . CUMMETPUYECKUE MHOTOWIEHBI. MHOTOUJIEHBI OT HECKOJIBKUX NIEPEMEHHBIX.



DopMyIbl COKPAIICHHOTO YMHOXEHUS JUist crapuinx crenereil. bunom Heiotona. Cucremsl
YpaBHEHUU.

OchnosHas yenb — 0000IUTh U CHCTEMATU3UPOBATh 3HAHUS O MHOTOUYJICHAX, H3BECTHBIC U3
OCHOBHOM IIKOJIBI; HAYYUTh BBIIIOJIHATH JACJICHUE MHOIOWICHOB, BO3BEACHHUE JBYYICHOB B
HATYypaJbHYIO CTEINICHb, PelIaTh anreOpanyeckie ypaBHEHHs, UMEIOIIUE LIeIble KOPHHU, PEIaTh
CUCTEMBI ypaBHEHUH, COAEPKAILME YPAaBHEHUS CTEIICHHU BBIILIE BTOPOMl; 03HAKOMUTH C PELICHUEM
YPaBHEHUH, UMEIOIIMX PALlOHAJIbHBIE KOPHHU.

4. CteneHb ¢ 1eHCTBUTEILHBLIM IOKA3aTeJaeM

JleiicTBuTenbHbIC Ynciia. beckoHeUHO yOBIBAKOIIAsk TEOMETPHUYECKast TPOTPECCHsl.
Apudmerndeckuii KOpeHb HaTypaibHOU cTerneHr. CTeneHb ¢ HaTypalbHBIM M ICHCTBUTEIIBHBIM
[IOKA3aTEeISIMHU.

Ocnosnas yenb — 00OOIIUTE U CUCTEMAaTU3UPOBATh 3HAHUS O IEHCTBUTENbHbBIX YHCIIAX;
chopMHpOBATH IOHSATHE CTETICHHU C JCHCTBUTEIBHBIM MTOKa3aTeIeM; HAyYUTh IPUMEHSTh
onpeeneHus apupMEeTUIECKOro KOpHS U CTENEHH, a TAK)Ke UX CBOMCTBA MPH BBIIIOJIHEHUHU
BBIUMCJIEHUM U TPe0Opa30BaHNU BbIPAKEHHM; 03HAKOMUTS C IIOHATUEM IIpesesa
II0CJIEI0BATEIBHOCTH.

5. Crenennasi pyHkums

CrenenHas ¢yHKuus, ee cBoiicTBa U rpaduk. Bzaumuo o6patHbie pyHKIuN. CroXKHbIE
¢yuknun. [IpobHo-nunelinas GyHkuus. PaBHOCHIIbHBIE ypaBHEHUS U HEPABEHCTBA.
HppauuonaneHble ypaBHeHus. MppanuoHanbHble HEPABEHCTBA.

OcnosHas yenb — 00OOIIUTH U CUCTEMAaTH3UPOBATh U3BECTHBIC M3 Kypca anreOpbl OCHOBHOMN
IIKOJIbI CBOMCTBA (DYHKIIMI; M3YUUTh CBOICTBA CTENEHHBIX (DYHKIMH U HAYYUTh IPUMEHATH UX
IPY PEUICHUU YPaBHEHUI U HEPAaBEHCTB; C(hOPMUPOBATH MOHATUE PABHOCHIBHOCTH YPaBHEHUH,
HEPABEHCTB, CUCTEM YPABHEHUI U HEPABEHCTB.

6. [loxa3zarenbHas QyHKIUSA

[Toka3zarenbHas ¢pyHKMs, ee cBoiicTBa U rpaduk. IlokasarenbHble ypaBHeHUs. [loka3arenbHble
HepaBeHcTBA. CHCTeMBI IT0Ka3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.

OcnosHas yenb — U3y4UTh CBOIMCTBA MOKA3aTeNbHOM (DYHKIMM; HAYYUTh pelaTh
MOKa3aTelbHbIE YPABHEHUS U HEPaBEHCTBA, CUCTEMbI TOKA3aTENbHBIX YPaBHEHUH.

7. Jlorapupmuyeckas GpyHKuus

Jlorapudmsl. CBoiicTBa morapu@mos. JlecaTUUHbIE U HATYPAJIbHBIE JOrapU(PMBbI.
Jlorapugmuueckas pyHKIus, ee cBoWCTBa U rpaduk. Jlorapupmuueckue ypaBHeHUs.
Jlorapudmuueckue HepaBeHCTBA.

Ocnosnas yenvb — cOPMHUPOBATH TOHATHE JOrapudma ducia; HaydyuTb MPUMEHSATh CBOICTBA
Jorapu(MoB IpH pelIeHUN YpaBHEHUH; U3yUYUTh CBOMCTBA JorapuMuuecKoil pyHKINH U
HAY4YUTh IPUMEHSTH €€ CBOMCTBA MIPU PELICHUH JIOTapU(PMUIECKUX YpaBHEHUI U HEPAaBEHCTB.
8. Tpuronomerpunueckue GopmMyJibl

Panuannas mepa yria. [ToBopoT Touku BOKpyr Hadasna koopauHaT. OnpeneneHue cuayca,
KOCHHYCa M TaHTeHca yrila. 3HaKu CHHYyca, KOCHHYCa M TaHI€HCca. 3aBUCUMOCTh MEX]Ty
CHUHYCOM, KOCHHYCOM M TaHT€HCOM OJHOT'O ¥ TOT'O )K€ yria. TpuroHOMeTpHUYECKHUE TOKIECTBA.
CuHyc, KOCUHYC U TaHTeHC yrIoB U . @opMybl ciiokeHns. CHHYC, KOCUHYC U TAaHT€HC
JBOiHOrO yria. CHHyC, KOCHHYC U TaHT'€HC ITOJIOBUHHOTO yria. @opMyiibl npuseneHus. CymMma
U pa3HoCTh cMHYycoB. CyMMa U pa3HOCTh KOCMHYCOB. [Ipon3BeieHe CHHYCOB U KOCUHYCOB.
OcnosHas yenb — cHOPMHUPOBATH OHATHS CHHYCA, KOCUHYCA, TAHI€HCa, KOTAHI'€HCA YNCIIa;
HAyYUTh NPUMEHATH GOPMYIIbI TPUTOHOMETPHHU [Tl BBIYMCIECHUS 3HAYSHHI
TPUTOHOMETPHUUYECKUX (DYHKLUH U BBITOJIHEHUS NPE0Opa3oBaHUM TPUTOHOMETPUYECKUX
BBIPQXEHHI; HAYYUTh peliaTh MPOCTeH-1IMe TPUTOHOMETPHUYECKHE YpaBHEHHUS SinxX = &, COSX = a
npua =1,-1,0.

9. TpuronoMerpuvecKue ypaBHeHHs

YpaBHeHUS cosX = a, SinxX = a, tgx = a. TpUroHoMeTpruyecKre ypaBHEHHUs, CBOSIIUECS K
anreOpanyeckuM. OHOPOIHBIE U IMHEWHBIE ypaBHEHU. MeTo bl 3aMEHbl HEU3BECTHOIO U
Pa3IoKEHU HA MHOKUTEIU. METOI OLICHKHU JIEBOM U IIPABOM YacTE! TPUTOHOMETPUUECKOTO
ypaBHeHHA. CHCTEMBI TPUTOHOMETPUYECKUX YPABHECHUN. TPUTOHOMETpHYECKHE HEPABEHCTBA.



OcnosHas yenv (6a30BbIi ypOBeHb) — c(HOPMUPOBATH YMEHHUE pelIaTh MpocTeimme
TPUTOHOMETPHUYECKNE YPABHEHUS; 03HAKOMHUTH C HEKOTOPBIMH IIPUEMaMH PELICHUS
TPUTOHOMETPHUYECKUX YPAaBHEHUH.

PaccmarpuBaroTcst mpocTeiiime TpuroHOMEeTpUIecKre HEPaBEeHCTBA, KOTOPBIE PEIAtOTCs C
MOMOIIBIO €IMHUYHON OKPY)KHOCTH.

11 kiaacc:

1.IloBTOpenne kypca matemaTtuku 10 kiacca

OchosHas yenvb- BCNOMHUTB U 0000IINTh 3HaHUS 3a Kypc MaTtematuku 10 kiacca.

BxomHas koHTposibHas paboTa

2. Tpuronomerpuyeckue PyHKIHH

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH TPUTOHOMETPUUYECKUX (PyHKIMNA. YETHOCTS,
HEYCTHOCTD, IEPUOTUIHOCTD TPUTOHOMETpHUYEeCKUX PyHKIMI. CBOICTBA ()YHKIIMU y= COSX H €€
rpaduk. CBoiicTBa pyHKIMHU Y= sinx U e¢ rpaduk. CBoiicTBa QyHKIMH y= tgX U €€ rpaduk.
OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

OcnosHas yenb — U3y4uTh CBOUCTBA TPUTOHOMETPHUECKUX (DYHKIMH, HAYUYUTh YYalUXCs
IPUMEHSATH 3TH CBOIMCTBA IPU PEIICHUU YpaBHEHHUI U HEpaBEHCTB; 0000LIUTh U
CHCTEMaTH3MPOBATh 3HAHUS 00 MCCIIeOBAaHNH (DYHKIIMIA AIIEMEHTAPHBIMH METOJJAMU; HAYIHUTh
CTPOUTH I'papUKH TPUTOHOMETPUUECKUX (YHKLUHN, UCIIONIB3YS pa3IMyHble IPUEMBbI TOCTPOCHUS
rpaduKoB.

3.JIpousBoaHasi M €€ reOMeTPUYECKH CMBICJI

[Ipenen nocnenoBarensHocTH. [Ipenen pynkuun. HenpepsiBHocTh Pynkimu. OnpeneneHue
npou3BoHOM. [IpaBuna nuddepenuuponanus. [IponsBoHas creneHHON QyHKIMH.
[Tpou3BoaHbIE A€MEHTAapHBIX QYHKIMNA. ['eoMeTpruyecKuil CMBICI TPOU3BOIHOM.

OchnosHas yenb — BBECTU TIOHATHE MIpeJielia MOCIeA0BaTeIbHOCTH, Ipejiena GyHKINH,
IIPOU3BOIHON; HAYUYUTh HAXOAUTH IPOU3BOIHBIE C IOMOIIBIO popMy tuddepeHupoOBaHus;
HAY4YUTh HAXOJUTh YpaBHEHHE KacaTeIbHOU K TpaduKy (QYHKIMH, peIIaTh MPaKTHUYECKUE 3a/1a4H
Ha MPUMEHEHUE MOHATUS TIPOU3BOJHOM.

4.IIpuMeHeHne NPOU3BOJHOM K MCCIeI0BAHUIO PYHKIIHI

Bospactanue u yObiBanue QpyHkumnu. DkcTpeMyMbl GyHKIMU. Hanbompliee 1 HauMeHbllee
3HayeHus pyHkuuu. [Ipon3BoaHas BTOPOro NOpsiKa, BHITYKJIOCTH TOUYKH Meperuoa.
[Toctpoenue rpadukoB QpyHKIUHA.

OcnosHas yenv — M0Ka3aTh BO3MOXKHOCTH IPOU3BOHOM B UCCIIEJOBAHUU CBOMCTB (DYHKIMHA U
MOCTPOEHUHU WX TPadUKOB.

5. IlepBooOpa3Hasi M HHTErpaJl

[TepBooOpaznas. [IpaBuiia HaxoIeHUsI TEpBOOOpa3HBIX. [1m0Mmaae KpUBOIMHEHHOM TpaIrenH.
WuTterpan u ero Beruncienue. Boraucnenue miomaaeit puryp ¢ noMouso HHTErpaios.
[TpumeHeHre uHTEerpasioB AJs peuieHus pundeckux 3anad. [Ipocreitmme quddepeHunanbHbe
YPaBHEHHS.

Ocnoenas yenb — O03HAKOMUTH C TIOHATHEM MHTETpajia U UHTErPUPOBAHUEM KaK Ollepaluei,
oOpartHoi U depeHInpOBaHIO; HAYYUTh HAXOAUTh TUIONIA/1b KPUBOJIMHEWHON Tpanenuy,
peraTth npocTeiine puznyecKkue 3aaur ¢ IOMOIIbIO UHTErpasa.

6.KomOunaropuka

Maremarnueckas nHaykuus. IIpaBuno nponssenenus. Pasmemnienus ¢ HOBTOPEHUSIMH.
[TepecranoBku. Pazmenienus 6e3 noropenuii. Coueranus 0e3 noBropeHuit u 6unom HeroToHa.
Ocnoeénas yenb — pa3BUTh KOMOMHATOPHOE MBILUIEHUE YYaIIUXCS; 03HAKOMUTH C TeOpuei
COEIMHEHUH (KaK CaMOCTOSITEJIbHBIM Pa3/eJIoM MaTEMAaTUKH U B JAJIbHEHIIIEM — C arapaToM
pEIICHUS Psija BEPOSATHOCTHBIX 3a/1a4); 000CcHOBaTh (hopmyny 6nHoma HeroToHa (¢ KoTOpOi
ydauiecs Jullb 3HaKOMHINCh B Kypee 10 kiacca).

7.2J1eMeHTBI TEOPUHU BEPOATHOCTEMH

BepositHOCT coObITHA. C0XKEeHHEe BEpOSITHOCTEH. Y CII0BHAs BepoATHOCTh. He3aBucumocTh
coObITHI. BeposSTHOCTh MPOU3BEACHHS HE3aBUCUMBIX cOOBITHI. DopMyna beprysmm.



Ocnognas yenb — chOpMUPOBATH TIOHATHE BEPOSATHOCTH CITYIAHOTO HE3aBUCUMOTO COOBITHS;
HAYYHTh PEIIaTh 337a4l Ha IPUMEHECHHUSI TEOPEMBI O BEPOSTHOCTH CYMMBI JIBYX HECOBMECTHBIX
COOBITHIA ¥ HAa HAXOXK/ICHUE BEPOSITHOCTH MPOU3BEICHUS IBYX HE3aBUCUMBIX COOBITHH.

8 .ToroBoe moBTOpeHmne Kypca ajredpbl 1 HA4YAJI MATEMATHYECKOT0 AHAJIU3A U
reoMeTpuu

OcHosHas yeab — 0000IIUTHE M CHCTEMATU3UPOBATh 3HAHMS 33 KypC alnreOpbl U reomeTpun 7-11
KJIaCCOB.

I'eomerpus.
10 kaacc.

1.Beenenue. Ilpenmer crepeomerpun. AkcuoMsl crepeomerpun. Hekoropsble ciieacTeus u3
aKCHOM

OcHosHas yenb — I03HAKOMUTD YYAIIUXCS C COJIEPKaHUEM Kypca CTEPEOMETPHUH, C OCHOBHBIMU
HNOHATHAMM U aKCUOMaMM, IIPUHSTHIMU B IAHHOM KYpC€E, BBIBECTH IIEPBBIE CIEACTBUSI U3 AKCUOM,
JIaTh MPEJCTABICHUE O TEOMETPHUECKUX TEJIaX U MX OBEPXHOCTSX, 00 H300paKeHUN
IPOCTPAHCTBEHHBIX (PUTYp Ha yepTexe, O NPUKIAIHOM 3HAYCHUU '€OMETPHUH.
2.J1apaji1eIbHOCTH NPSAMBIX U IVIOCKOCTE

[TapamienpHOCTD NPSAMBIX, IPSMOM U IJIOCKOCTH. B3auMHOE pacnonoxeHue IByX MpsMbIX B
IIPOCTPAHCTBE. YT0J MexAy AByMs npsiMmbiMu. [lapamnensHocTs mnockocteil. Terpasap u
napaJuleIeIuIe .

Ocnosnas yenv — chOpMUPOBATH NIPEICTABICHUE YUAIUXCSI O BO3MOXKHBIX CIy4asX B3aUMHOIO
PAcIIONIOKEHHsI IBYX MPSMBIX B IPOCTPAHCTBE (TIPSIMbIE IEPECEKAIOTCS, MIPSIMbIE MapasljiebHbl,
IpsIMbIE CKPELIMBAIOTCA), IPSAMOM U MJIOCKOCTH (TpsAMast JIEKUT B INIOCKOCTH, IpSMas U
IUIOCKOCTh TMEPECEKAIOTCs, MPsMast U INIOCKOCTh NMapajulebHbl), H3yYUTh CBOMCTBA U MPU3HAKH
MapaJUIEIbHOCTH NPSMBIX U TUIOCKOCTEH.

3.JlepneHANKYJISIPHOCTD NPSMBIX H IVIOCKOCTEH

IlepneHquKyISIpHOCTD MPSAMOM U IUIOCKOCTH. [IepnenauKyIsip 1 HaKJIIOHHBIE. YTOJI MEXKIY
IIPSAMOM U IIOCKOCTBIO. [[ByrpaHHbIil yroiu. I[lepneHauKynsapHOCTb MII0CKOCTEN. TpexrpaHHbIin
yroia. MHOrorpasHsIil yroi.

OcHo6nas yenb — BBECTU NIOHATHS NEPIEHIUKYIAPHOCTH MPSMBIX U IIJIOCKOCTEHN, H3y4UTh
IIPU3HAKY NEPIEHAUKYISIPHOCTH MPSIMOU U IIJIOCKOCTH, IBYX INIOCKOCTEM, BBECTH OCHOBHBIE
METPUYECKUE MTOHATHUS: PACCTOSTHUE OT TOUKH 0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
MapaJuIeIbHBIMU TUIOCKOCTSMH, MEKY ITapauIeIbHBIMU IIPSMOM U INIOCKOCTBIO, PACCTOSIHUE
MEXY CKPELIUBAIOIIUMUCA MIPSMBIMU, YTOJI MEKY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEXKIY JBYMS
IUIOCKOCTSIMH, H3Yy4YUTh CBOMCTBA IPSAMOYTOJIBHOTO MapajuIeIeIHIea.

4. MHOTrOrpaHHUKH

ITonsitne MHOTOrpanHuka. IIpusma. [lupamuna. [IpaBunbHbIE MHOTOTpaHHUKH.

OcHnosHas yenb — NO3HAKOMUTD yYalllUXCs ¢ OCHOBHBIMH BUJIaMH MHOTOTPAaHHHUKOB (IpU3Ma,
NUpaMuJia, yCeueHHas mupamMuia), ¢ GopMyIioit Ditiepa s BBITYKIbIX MHOTOTPAHHUKOB, C
IIPaBUILHBIMU MHOTOI'PaHHHUKAMU U 3JIEMEHTAMU UX CUMMETPUHU.

5. BeKTOpBI B IPOCTPAHCTBE

ITonsiTre BekTOpa B npocTpaHcTBe. ClI0KEHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
yucino. KoMitaHapHbie BEKTOPBI.

OcHo6Has yenb — 3aKpelnTh U3BECTHBIE YYalIMMCS U3 Kypca INIAHUMETPUH CBEJEHUS O
BEKTOpAaX M JEUCTBUAX HAJl HUMH, BBECTH MOHATHE KOMIUIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE U
paccMOTpeTh BOMPOC O PA3JIOKEHUH JF0OOT0 BEKTOPA MO TPEM JIaHHBIM HEKOMIUTAHAPHBIM
BEKTOPaAM



11 kiaacc:

1.MeTtox KoopAMHAT B MpocTpaHcTBe. /{BHKeHHs

KoopaunaTs! Toukn 1 KoopAMHATHI BeKTopa. CKansipHOe MPOU3BECHNE BEKTOPOB. Y paBHEHHE
iockocTH. [IBmxkenus. [IpeodpazoBanue mogoous.

OcHognas yenv — cHOPMUPOBATH YMEHHE YUAIINXCS IPUMEHSITh BEKTOPHO-KOOPANHATHBIN
MCTO/] K pCHICHUTIO 3a/]a4 aH BBIYUCIICHUC YTIJIOB MCKAY IMPAMBIMHA U IJNIOCKOCTAMHA U paCCTOSIHI/Iﬁ
MEX1y JIBYMS TOUKaMH, OT TOYKH JI0 IUIOCKOCTH.

2.1lunauHap, KOHYC, ap

[Nonstre nnnuuapa. [nomans noBepxHocTr muuHApa. [Tonstue xonyca. [Tnomans
MOBEPXHOCTH KOHYca. Y ceueHHbIN kKoHyc. Chepa u map. Ypasaenue chepsl. Bzanmuoe
pacnonoxxenue cdepsl 1 iockoctu. KacarenbHas miockocTs k cdepe. Ilnomans cheps.
OcHogHasi yenb — AaTh yUalIUMCS CHCTEMAaTHYECKIE CBEICHHSI 00 OCHOBHBIX TEJaX U
HOBEPXHOCTSIX BPALICHUs — HWIMHPE, KOHYCe, cdepe, mape.

3. O0beMBI TEJ

O0BeM npsiMOyTOoIBHOTO Napasuienenuneaa. OObEMbl HAKJIOHHON MPU3MBL, THPAMUIbI U KOHYCA.
O6bem mapa u mwiomaas chepsl. OOBEMBI IIAPOBOTO CIIOS, IAPOBOTO CEKTOPA.

OcHogHas yenb — BBECTH MOHATHE 00bEMa Tella ¥ BBIBECTU (OPMYJIBI TS BEIYHCICHUS
00BEMOB OCHOBHBIX MHOT'OI'PaHHUKOB U KPYIJIBIX TEJI, U3YYEHHBIX B KypCE CTEPEOMETPHUH.

IV. TemaTnueckoe miiaHupoBaHme

Temarnyeckoe mianupoBanue 10 kiace

Anzebpa u nauana ananusza, 10 knacc

Ne m\nm HaumeHoBaHue TeMbl Bcero yacos K\p
1. IToBTOpEHMe. 5 1 (Bx.)
2. JlemuMOoCThb YncCell. 7 1
3. MHorousieHsl. Anredpandeckue ypaBHEHUs!. 11 1
4. CreleHs ¢ JeMCTBUTENLHBIM II0KA3aTEIEM. 9 1
5. CrenenHas GyHKLHS. 10 1
6. ITokazarenbHast QyHKIHS. 10 1
7. Jlorapudmuueckas GyHKIUS. 14 1
8. Tpuronomerpuueckue GOpMyIIbl. 20 1
9. TpuroHnomerpruyeckue ypaBHEHHUsI. 15 1
10. [ToBTOpEHuUe. 1
11. HTtoro 102 9

T'eomempus, 10 knacc

Ne m\nm HanmeHoBaHue TeMbI Bcero yacon K\p 3auér
1. BBenenue (akCHOMBI CTEPEOMETPUH U UX 5
CJICJICTBHS).

2. ITapanienbHOCTh NPSIMBIX M INIOCKOCTEH. 19 2 1

3. [lepneHuKyIsIpHOCTD NPSMBIX U IITIOCKOCTEMN. 20 1 1

4. MHOrorpaHHHKH. 12 1 1

5. BekTopsl B mpocTpaHcTBE 6 1

6. [loBTOpEHME. 6 1

7. Hroro 68 5 4




TemaTu4yeckoe nuannposanue 11 kiaace

Anzebpa u nauana ananusa, 11 knacc

Ne m\nm HaumeHoBaHue TeMbl Bceero yacos K\p
1. [ToBTOpEHME. 5) 1 (Bx.)
2. Tpuronomerpuueckue QyHKIUH. 18 1
3. [Ipon3BoHas U €€ reOMETPUUYECKUM CMBICI. 18 1
4, IIpuMeHeHne MPOU3BOIHOMN K UCCIIEN0BAHUIO 13

hyHKIHIA. 1
o. [TepBooOpazHast 1 MHTErpaJl. 10 1
6. Komb6unaropuxa. 9 1
1. DJIEMEHTHI TEOPUH BEPOSITHOCTEM. 7 1
8. "KOMILTEKCHBIE YHCITA. - -
9. YpaBHEHHS U HEPABEHCTBA C IBYMS 10
IIEPEMEHHBIMU. 1
10. [loBTOpEHuUeE. 12 1
11. HTtoro 102 9
T'eomempus, 11 knacc
Ne m\nm HanmeHoBaHMe TeMbl Bcero yacoB K\p 3auér
MeToa KOOpAMHAT B IPOCTPAHCTBE.
1. 15 2
JIBrKeHus.
2. ununaap. Konyc. ap. 17 1
3. OO6BbEMBI TETI. 23 2
4. O6o6mmaroniee nopropenue. Pemenue 3anad. 13 1
5. HToro 68 6




