IHosicHuTEeNLHAA 3AIUCKA

HopmaTtuBHO-TIpaBOBYI0O ~ OCHOBY  pa3paboTku  pabodeil  mporpaMmbl
COCTaBJISIFOT CJIEAYIOIINE JOKYMEHTHI:
- ®enepanbHbiil 3akoH 0T 29 nexadpst 2012 r. Ne 273-03 «O06 oOpazoBaHuu
B Poccutickoit @enepanumn
- I[Ipuka3z MunuctepcrBa ObpaszoBanus u Hayku Poccuiickoit deneparuu ot
17 mas 2012 roma Ned413 «O6 yrBepkneHun ¢eaepaibHOTO TOCYIapCTBEHHOTO
o0pa30BaTeNLHOTO CTAaHAApTa CPEIHEro o0mero oOpa3oBaHUs» (B pEIaKIUH
npuka3a Munoopnayku Poccun ot 31 nexadpst 2015 r. Nel1578)
- Pabouast mporpamma 1o anre6pe u Hayajla MaTeMaTHYECKOTO aHajIu3a JJs
10-11 kmaccos T.A. BypmuctpoBoii
- PaGouas nporpamma no reomerpuu JI.C.Aranacsna s 10-11 knaccos

OO01mas xapakTepucTHKA Y4eOHOI0 nmpeamera

[Iporpamma 1o MaTeMaTUKE HampaBieHAa HAa pealu3aluil0 CHUCTEMHO-
JEATEeIIbHOCTHOTO MOJIX0/1a K MPOIlecCy 00y4YeHUs, KOTOPhI o0ecneunBaeT:

* MOCTpOEHHE O0pa30BaTEIBLHOTO MpoIEecca C YYETOM HWHIAMBUIYATBHBIX
BO3PACTHBIX, TCUXOJOTUYECKUX, (U3HOJOTUYECKUX OCOOCHHOCTEM U 310POBbS
oOydJarommxcs;

* (opMHUpOBaHHE TOTOBHOCTH OOYYalOIIUXCS K CAMOPa3BUTHIO M
HEIPEPHIBHOMY 00Pa30BaHUIO;

* (¢dopMHpOBaHHE AaKTUBHOW  Y4eOHO-TIO3HABATEIBHOW  JIEITEIbHOCTH
oOyyJarommxcs;

* (popMHpOBaHNE MO3UTUBHOTO OTHOIICHUSI K MO3HAHWIO HAYYHOU KapTUHBI
MUpa;

* OCO3HAHHYIO OpPraHU3aIMi0 O0YyYarOUIMMHUCS CBOEU NIESITEIHHOCTH, a TaKKe
aJICKBAaTHOE €€ OIICHUBAHUE;

* IOCTPOEHHUE Pa3BUBAIOIIEH 00pa30BaTEILHON Cpe/ibl OOYUCHUSI.

Baxxneimen 3aja4el MKOJBHOTO Kypca «MareMaTuka» SBISETCA pa3BUTHE
JIOTUYECKOTO  MbIIUIeHUs:  y4ammxcsd. Camu  OOBEKThI ~ MaTeMaTUYECKHUX
YMO3aKJIIOUCHU W TIPUHITHIE B MaTEMaTHWKE TMpaBWia MX KOHCTPYHPOBAHUS
CIIOCOOCTBYIOT (DOPMHUPOBAHHUIO YMEHHUI OOOCHOBBIBATH M JIOKA3BIBAThH CYXKICHUS,
MPUBOJUTH YETKHUE OINPENICNCHUS], PA3BUBAIOT JIOTUUECKYI0 MHTYUIUIO, KPATKO U
HarjJIsiAHO BCKPBIBAIOT MEXAHU3M JIOTUYECKUX TMOCTPOCHUM W yd4aT uX
npuMeHeHuto. TeM caMbIM TIpeIMET 3aHMMAaeT BeAylee MecTO B (hOPMHPOBAHUU
HAay4YHO-TEOPETUYECKOTO MBIIUICHUSI IIKOJBHUKOB. PackpbiBasi BHYTPEHHIOIO
rapMOHHUIO MaTEeMaTWKW, (OpPMHUPYsS TIOHUMAHHME KpacoThl W  M3AIIECTBA
MaTeMaTHYECKUX PaCCYKJICHUH, CIOCOOCTBYS BOCIHPHUATHIO MaTeMaTHYECKHUX
dbopMm, MaTemMaTHKa TE€M CaMbiM BHOCUT 3HAYUTEIBHBIA BKJAJ B 3CTETHYECKOE
BOCNHUTaHUE ywamuxcsa. EE€ u3ydeHue pa3BUBaeT BOOOPAKEHHE IIKOJIHHUKOB,
CYILLIECTBEHHO 000TralllaeT U pa3BUBAET UX MMPOCTPAHCTBEHHbIE MIPEICTABIICHUS.



Matematndyeckoe oOpa3oBaHUE SIBISECTCS O00s3aTEILHOM W HEOTHEMIIEMOU
4acThI0 00111ero 00pa3oBaHUs HAa BCEX €r0 YPOBHSX.

W3yyeHne wMaTeMaTUKd Ha 0a30BOM YpPOBHe CTaBUT CBOEH LeJIbIO
HOBBICUTh OOIIEKYJIbTYPHBI YPOBEHb 4YEJIOBEKA U 3aBEPLIUTh (POPMUPOBAHUE
OTHOCHUTEJIBHO LEJIOCTHOW CUCTEMBl MATEMATUYECKUX 3HAHUNA KaK OCHOBBI JIIOOOI
npo(eCCUOHANIBHON  JI€ATEIbHOCTH, HE  CBA3aHHOM  HENOCPEACTBEHHO C
MAaTEMAaTUKOU.

W3yyeHne maTeMaTUKH HAIPaBJIEHO HA JOCTH)KEHHE CIEAYIOIINX 3aAay:

* CHCTEMHO U OCO3HaHHO YCBOUTh KypC MaT€MaTHKU;

* (opMuUpoOBaTH MaTEeMaTHUYECKUI CTUJIb MBIIUICHUS, BKIIOYAIOMUNA B cels
UHAYKIUIO W JEAyKLIHIO, 00OOLIEHWE M KOHKPETH3alWI0, aHaJIu3 U CHHTES3,
KJIACCU(UKALMIO U CUCTEMATU3alINI0, a0CTPAarupOBaHUE U aHAJTIOTHIO;

* pa3BUBATh MHTEPEC O0YUAIOIINXCS K U3yUYECHUIO MaTEMaTHKY;

* UCIIOJIB30BaTh MAaT€MaTUUYECKHE MOJEIH JJIsl PEelIeHUs] MPUKIAJHBIX 3ajad,
3a]1a4 U3 CMEXHBIX TUCUUIUINH;

* mnpuoOpeTrarb ONBIT  OCYIIECTBICHUS  Y4eOHO-HCCIEA0BATEIbCKOM,
IPOEKTHOH U MH(OPMALIMOHHO-TIO3HABATEIBHOM 1€ATEIbHOCTHIO;

* pa3BUBATh UHAMBHUYAJILHOCTh U TBOPYECKUE CIIOCOOHOCTHU, HANPABICHHbBIE
Ha MOJTrOTOBKY BBIITYCKHHUKOB K OCO3HaHHOMY BBIOOpPY MPOQECCHH.

VY4eOHsIil npeameT «MareMaTtuka» BXOJUT B IEPEUEHb YUEOHBIX MPEAMETOB,
00s3aTENbHBIX JIs1 U3YUYEHUS B CPEHEN 001eo0pa3oBaTeabHOM MIKOJIE.

MecTo npeamera B y4eOHOM IJIaHE

[Iporpamma mpaBOBOro OOYyYEHHUS IIKOJBHUKOB Ha YIIyOJEHHOM YPOBHE
paccuntana Ha 140 y4eOHbIX yacoB: no 2 yaca B Henento B 10 u 11 kmaccax. [pu
’TOM B HEHW MPEeayCMOTPEH pe3epB CBOOOTHOTO Y4eOHOTO BPEMEHH IS
peanu3anuyi  aBTOPCKHUX TIOAXOJOB, HCIOJb30BaHUSA Pa3HOOOpasHbIX (opm
OpraHu3aluu y4eOHOro mnpoiecca, BHEJPEHUs COBPEMEHHBIX METOJIOB OOyUYEeHUS U
MearOrMIeCKUX TEXHOJIOTHA.

TpeOoBaHus K pe3yibTaTaM 0CBOCHHS COACPKAHUA MPeEAMETA
«Marematuka»

W3yyenne  MaTeMaTWKM 1O  JAaHHOM  TporpaMMe  CIIOCOOCTBYET
(GOpPMHUPOBAHUIO y YyYalIUXCS JUYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX
pe3yNbTaTOB  OOy4YEHHS, COOTBETCTBYIOIIMX TpeOoBaHusM  DeaeparbHOTO
roCyapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeHEro 001ero 0opa3oBaHusl.

JIMYHOCTHBIE:

1) chopmMupoBaHHOCTH  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO  CO-
BPEMCHHOMY VPOBHIO pa3BUTHS HAyKW; KPUTUYHOCTh MBIIIUICHHUS, YMCHUE
pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS, OTJIMYATh THUITOTE3Y OT
dakra;



2) TOTOBHOCTh M CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMH JIOIbMHU, TOCTUTATh
B HEM B3aMMONOHMMAHMS, HAXOJUThb OOIIME LETd U COTPYAHUYATh JISl UX
JOCTHKEHUS,

3) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMM, JIETbMU MIIQJIIIETO BO3PACTa,
B3pOCIBIMM B 0Opa3oBaTeNbHOM,  OOIIECTBEHHO  TOJIE3HOW,  Yy4eOHO-
UCCJIEI0BATENBCKON, TPOSKTHOM U JPYTUX BUJIAX JACSITEIbHOCTH;

4) TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHHIO, B TOM YHCIIE
caM000pa30BaHUIO, Ha MPOTSHKEHWU BCEH JKU3HU; CO3HATEIHHOE OTHOILICHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEUTHOW MNpO(eCcCHOHATBHOU U
OOIIIECTBEHHOH JIEATENHLHOCTH;

5) BCTETUYECKOE OTHOILIEHWE K MHUPY, BKIIIOUas 3CTETUKY ObITAa, HAYYHOI'O U
TEXHUYECKOTO TBOPUECTBA;

6) oco3HaHHBIN BBIOOP OyAyiel mpodeccur U BO3MOXKHOCTEU peann3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOLIEHHWE K  MpodeccrnoHalIbHOMI
JESATEIIBHOCTH KaK BO3MOXKHOCTH YYacTHUs B PELICHUM JIMYHBIX, OOLIECTBEHHBIX,
rOCy/1apCTBEHHbIX, OOLEHAIIMOHATIBHBIX POOIIEM.

MeranpeamerHsbie:

1) ymeHue caMOCTOSITENIbHO ONPENENATh LEIN ACSITEIbHOCTH U COCTaBISATh
IUIaHBl  JIEATEIIBHOCTH; CaMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEATENBHOCTD; HMCIIOJIB30BaTh BCE BO3MOJKHBIE PECYpPCHI IS
JOCTHIJKEHHsI ITIOCTABJICHHBIX LEJIEH W peanu3alydyd IUIAHOB JIESTEIIBHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHN B PA3JIMYHBIX CUTYAIUSIX;

2) yMeHue MNpOAYKTUBHO OOILIATBCS M B3aMMOJEHCTBOBAaTH B Ipoliecce
COBMECTHOM  JI€ITENIBHOCTH, YYUTBHIBATh IO3WLHMHM  JPYTUX  yYaCTHUKOB
NesATeIbHOCTH, 3(D(PEKTUBHO pa3peliaTb KOH(PIUKTHI;

3) BiIageHUE HABbIKAMM [103HABATEIbHOW, Y4e€OHO-UCCIENOBATEIbCKOU U
MPOECKTHOM JAESATENbHOCTH, HAaBBIKAMU pAa3pelICHHs] MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IO- HMCKY METOAOB PEIICHUS] MPaKTUYECKUX
3aJla4, MPUMEHEHHIO PAa3JIMYHbIX METOJOB MO3HAHUS;

4) TOTOBHOCTh U CIHOCOOHOCTH K CaMOCTOSITEIbHOM HMH(POPMAaLMOHHO-
MO3HABATEJILHON JIE€ATEIbHOCTH, BKIIIOUas YMEHUE OPUEHTUPOBATHCSA B PA3IMUHBIX
UCTOYHUKAX MH(pOpMAlMM, KPUTHUECKU OLEHMBaThb M HHTEPIPETUPOBATH
uHGOpPMAIIMIO, TOTYYaEMYIO U3 Pa3IUYHBIX HCTOUHUKOB;

5) yMEHHE UCII0JIb30BaTh CpeAcTBa UH(OPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHojoruil (maiee — WKT) B pellleHMM KOTHUTHUBHBIX,
KOMMYHHMKATHBHBIX W OpPraHU3allMOHHBIX 3a7ady C COONIOJeHHEM TpeOboBaHUM
HPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECypcocOepeKeH s, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

6) BiaJleHUE SI3bIKOBBIMU CPEACTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO
u3JlaraTh CBOIO TOUKY 3pEHHUS, UCIIOJIb30BATh aJIeKBATHBIE SI3bIKOBBIE CPE/ICTBA;

7) BIaJeHUWE HaBbIKAMHU I[IO3HABATEIbHOW pedIeKCHH KaK OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMM, I'PAHMI] CBOETO 3HAHUSA M HE3HAHUS, HOBBIX IIO3HABATEIBHBIX 33/1a4 U
CPEIICTB UX JOCTUKEHUS.



IIpeaMeTHbIE:

Ha 06a3oBoM ypoBHE IpeIMETHBIE PE3YIbTaThl OCBOCHUS MHTETPUPOBAHHOTO
Kypca MaTeMaTUKH  OpPUEHTUPOBaHbI Ha  (OPMHUPOBAHME  IIEJIOCTHBIX
MPEACTABICHU O MHpE W OOLIEH KyJIbTypbl OOYyYarolIuXcs MyTEM OCBOCHHS
CUCTEMATUYECKUX HAYYHBIX 3HAHUW U CIOCOOOB JEHCTBUU Ha MeETanpeaMeTHOU
OCHOBE, a INpEeIMETHbIE pe3yJbTaThl OCBOEHHA Kypca Ha 0a30BOM YpOBHE
OpUEHTHPOBaHbl Ha OOECcTedYeHHe NPEUMYIIECTBEHHO 00I1e00pa3oBaTeIbHON U
OOIIEKyIbTYPHOUM MOATOTOBKH. OHH MPENOIararoT:

1) chopmupoBaHHOCTH TIPEACTABICHUN O MaTEMaTHKE KaK YaCTH MHUPOBOMU
KyJIbTYphl B O MECTE MaTeMaTWKH B COBPEMECHHOW IMBWJIM3AIMH, O CIIOCO0ax
OMMCAHUS HA MATEMAaTUYECKOM SI3BIKE SIBJICHUI peaIbHOTO MUPAa;

2) chopMHUPOBAHHOCTH MPECTABICHUNA O MAaTEMAaTUYECKUX TOHATHIX KaK O
BOKHEHIIMX MaTEeMaTUYECKUX MOJIEINSAX, MO3BOJSIONIUX OINKUCHIBATh U U3Yy4aThb
pa3Hbl€ MpOLECCHl U SIBJICHHS; MOHUMAHHE BO3MOXHOCTH aKCHOMAaTHYECKOIO
MIOCTPOCHUSI MATEMaTUYECKUX TEOPUIL;

3) BIajeHUE METO/IaMU JIOKA3aTeJIbCTB M aJITOPUTMOB PEIICHUSI; YMEHHE UX
MIPUMEHSITh, TPOBOJIUTH JI0KA3ATEIIbHBIE PACCYXKIEHHUS B XOJI€ PEUICHUS 3a/1aY;

4) BrajgeHUE CTAHJIAPTHBIMH MPUEMAMU PEIICHUS PAIMOHAIBHBIX U
UppalMOHAIbHBIX, TOKAa3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE IOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B
TOM YHCJI€ JUIsl 10 UCKa MYTH PEIICHUS W WUIIOCTPALMKM PEUICHUS YpPaBHEHUM U
HEPABEHCTB;

5) chopMHUpPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHSTHUAX, UACAX M
METOJIaX MaTEeMAaTHYECKOTIO aHAJIN3a;

6) chopMHUPOBAHHOCTH MPEJCTABIICHUI O Mpolieccax U SBICHUSIX, UMEIOITUX
BEPOSITHOCTHBIA XapakTep, O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM
MUpe, 00 OCHOBHBIX TMOHSTHAX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEH;
chOpMHPOBAHHOCTh YMEHUN HAXOJIUTh U OIEHUBATh BEPOSITHOCTH HACTYILJICHUS
COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKH
CJIIy4YalHBIX BEJINYNH;

7) BlIaJicHHE HaBBIKAMU WCIIOJIb30BaHUS FOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
MIpU PEIICHUU 33/1a4.

Yucia ¥ BEIMYHHBI

Buinycknuk nayyumcs:

* OIepUpOBaTh IIOHATHEM  «paJdaHHas Mepa yIJla», BBIIOJHATH
npeoOpa3oBaHus paguaHHOM Mepbl B TPaAyCHYIO U TpajyCHOH Mepbl B
paauaHHYIo;

*  ONEpUpPOBATH  IIOHATHUEM  «KOMIUIEKCHOE  YHCJIO»,  BBIIOJHATH
apu(pMeTHYEeCKre ONepalui ¢ KOMILUIEKCHBIMU YUCIIAMU;

* n300paxaTh KOMIUJIEKCHBIE YMCIIa Ha KOMIUIEKCHOW TUIOCKOCTH, HAXOAUTh
KOMILJIEKCHYIO KOOPAUHATY YHUCIIA.

Buvinycknuk nonyyum 603M0#CHOCMb:

* HCHOJIB30BaTh pas3IM4YHBIC MeEpbl M3MEPEHUsS YIVIOB IIPU  PEIICHUU
FeOMETPUYECKUX 3a/1a4, a TAK)KE 3a7a4 U3 CMEKHBIX TUCIUILINH;



* MPUMEHSATHh KOMIUIEKCHBIC YMCTIa JIJISI PEIICHUSI alreOpandecKux ypaBHCHUM.
Breipaxenus

Buinycknuk nayyumes:

* ONEPUPOBATH MOHATUAMH KOPHS N-U CTENEHHU, CTENEHU C PallMOHAIBHBIM
MoKa3aTelsieM, CTENEHU C ICUCTBUTENIbHBIM MTOKa3aTesieM, Jorapudpma;

* NPUMEHATHh MOHATHS KOPHSA N-il CTENEHH, CTENEHW C PalHOHAIBHBIM
noKasaTelieM, CTENeHU C JCHCTBUTENBHBIM IOKa3aTeiaeMm, JjorapupmMa u HX
CBOICTBA B BBIYMCIICHUSIX U MPU PELICHUY 3aaY;

* BBINOJHATh TOXJIECTBEHHBIE MPEOoOpa30BaHUsI BBIPAXKEHUN, COIEpIKaIINX
KOPEHb N-M CTENEHW, CTEINEHW C PAUUOHAIBHBIM I[IOKA3aTEJIEM, CTEIECHH C
JEUCTBUTEIBHBIM TIOKa3aTesaeM, JiorapudM; ONepupoBaTh MOHATUSMU: KOCUHYC,
CHUHYC, TAHT'€HC, KOTAHT€HC yIJa MOBOPOTa, APKKOCUHYC, aPKCUHYC, apPKTAHTE€HC U
ApPKKOTAHI'€HC;

* BBINOJHATH TOXKJIECTBEHHbIE MMPEOOpPa30BaHUSI TPUTOHOMETPUUYECKUX
BBIPAKCHUM.

Buinycknuk nonyuum 603mMoicHOCMb:

* BBINOJIHATH MHOTOIIATOBBIE MPEOOpa30OBaHUSI BBIPAKECHUN, MPUMEHSIS
HIMPOKUI HA0Op CcrTOCOO0OB U MPUEMOB;

* MPUMEHSTH TOXICCTBEHHBIC MPEOOpPa30BaHUSI BBIPAKEHUM [JISI PEIICHUS
3a/1a4 U3 pa3IuYHbIX Pa3/IesioB Kypca.

YpaBHEHNS U HEPABEHCTBA

Buinycknuk nayuumces:

* pemarb HWppalMOHAIbHbIC, TPUTOHOMETPUYECKUE, TIOKA3aTEIbHbIE W
JorapuMuyYecKre ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI;

* pemaTh alredpanyecKkre ypaBHEHUsI Ha MHOXKECTBE KOMIUJIEKCHBIX YUCENT;

* IOHMMATh YPAaBHEHUE KaK BAKHEHUIIIYIO MATEMaTUYECKYIO

MOJICNIb ISl OTMHCAHHWS W W3Y4YEHHUsS Pa3HOOOpa3HbIX peaJbHBIX CHUTYyalluH,
peniaTh TEKCTOBBIC 33/1a4 aITreOpandecKuM METOI0M;

* IPUMEHATH rpadudecKre MPEACTABICHUS JIJIsl UCCIICIOBAHUS YPaBHEHUN

Buinycknuk nonyuum 603M04CHOCHb !

* OBJAAECTh NpPUEMAMU PELICHUS YpPABHEHUM, HEPABEHCTB M CHUCTEM
ypaBHEHUH; PUMEHSTH anmnapaT YpaBHEHUN UIsl pelieHus] pa3HooOpa3HbIX 3a1a4
13 MaTEMAaTUKH, CMEXKHBIX TPEAMETOB, TPAKTUKH;

* MPUMEHSTh rpaduuecKue MPEICTABICHUS IS UCCICIOBAHUS YpPaBHEHUM,
HEPABEHCTB, CUCTEM YPAaBHEHUN, COAECPIKAIINX MTAPAMETPHI.

DOyHKINU
Buinycknux nayuumcs:

* TOHUMAaTh W HMCIOJIb30BaTh (PYHKIIMOHAIIBHBIC MOHATHS, S3BIK (TCPMHHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

* BBITIOJHATH TOCTPOEHUE TPadUKOB (QYHKIIHUA C MTOMOIIBIO T€OMETPUIECKUX
peoOpa3oBaHMI;



* BBIOJHATH TIOCTpOCHWE TpaduKOB BUAa Y = N X, CTCNCHHBIX,
TPUTOHOMETPUUECKUX, OOpaTHBIX TPUTOHOMETPUUECKHUX, TIOKA3aTeNbHbIX U
JorapupMuUecKux QyHKIIHM;

* KCCJIeIOBaTh CBOMCTBA (DyHKITHIA;

* IOHUMATh (PYHKIIMIO KaK BaKHEUIITYI0 MAaTEMATUYECKYIO

MOJENb JJISI ONMCAaHWS MPOLECCOB M SBICHUN OKPYXKAIOLIEr0 MUpAa,
NPUMEHSATH (QYHKIIMOHAIBHBIN S3bIK JIJIS1 OMIMCAHMS M UCCIIEIOBAHUS 3aBUCUMOCTEN
MeXIY PU3NIECKUMU

BEJIMYMHAMM.

Buinycxknuk nomyuum 603modicHocmy:

* IPOBOJIUTH UCCJICIOBAHUS, CBSI3aHHbBIC C U3YUYCHHEM

CBOMCTB (DYHKIIMIA, B TOM YHCJIE C HCIIOIb30BAaHHEM KOMITBIOTEPA;

* UCMOJIb30BaTh (DYHKIIMOHAJIBHBIEC IPEACTABICHUS U CBOMCTBA (DYHKIIUHN JJIs
peLIeHUs 3a]1a4 U3 Pa3IMYHbIX PA3JeiI0OB Kypca MaTeMaTHKH.

DJIEMEHTBI MATEMATUYECKOT0 aHaIu3a

Buinycknuk nayuumces:

* TOHMMAThb TEPMHUHOJOTHI0O WU CHUMBOJIMKY, CBS3aHHYIO C TOHSTHSMH
MIPOU3BOIHOM, IEPBOOOPA3HON M UHTETPAIIA;

* pelaTh HEPABEHCTBA METOJOM HHTEPBAJIOB;

* BBIYUCIIATH IPOU3BOJIHYIO U TIEPBOOOPa3HYIO (QYHKIINHY;

* HUCMOJIb30BaTh MPOU3BOAHYIO JJISI UCCIIEAOBAHUS U MOCTPOCHUSI TPaPUKOB
byHKIMH;

* IOHUMATh TE€OMETPUYECKHUA CMBICI TMPOU3BOJHOM U OMNPEACIEHHOTO
UHTETpaa;

* BRIUHUCJISITH ONPEICTIEHHBIN UHTETPAJ.

Buinycknuk nonyuum 603M04CHOCHb !

* copMupOBaTh MpEICTABIICHUE O Mpefiesie (PYHKITUU B TOUKE;

* copMUpOBATH MPEACTABICHUE O MPUMEHEHUU T€OMETPUUYECKOTO CMBICIIA
MIPOU3BOJIHOM U MHTETpaja B Kypce MaTeMaTUKH, B CMEKHBIX TUCIUILINHAX;

* cpopMupOBaTh M YIIIyOUTh 3HaHUS 00 HHTETpaJIe.

BepositHocTh 1 cTatuctrka. PaboTa ¢ JaHHbIMU

Buinycknuk nayuumces:

* pemaTh KOMOMHATOPHBIE 33/1a4l HA HAXOXKJEHUE KOJIMYECTBA OOBEKTOB UITU
KOMOMHAIIHI;

* MpUMeHsTh popmyy OuHoma HeloToHa i1 MpeoOpa3oBaHus BEIpAKEHUH;

* HCIOJB30BaTh METOJ MaTeMaTH4YeCKOW WHAYKIUU JJIsI JOKa3aTeIhCTBa
TEOpEM U pelieHus 3a1ay;

* HCMOJIb30BaTh CIIOCOOBI TIPEACTABJICHUSI M aHalM3a CTaTUCTUYECKUX
JTAHHBIX;

* BBITIOJTHATH OTIEPAIlMU HaJl COOBITUSIMU M BEPOSATHOCTSIMU.

Buinycxknuk nomyuum 603mModcHOCmb:

* HAYYUTHCS CIICIUATIBHBIM MPUEMaM PEIICHHUS] KOMOMHATOPHBIX 33]1a4;

* XapaKTepu30BaThb MPOLIECChl M SIBJICHUSA, HMEIOIIUE BEPOSITHOCTHBIM
Xapakrtep




['eomeTpusa
Buinycknux nayyumes:

. OIIEpUPOBATh NOHATUAMU: TOUYKA, PSAMAsl, IJIOCKOCTh B IPOCTPAHCTBE,
apaJJIENbHOCTD U NMIEPIEHANKYJIIPHOCTD NPSIMBIX U IUIOCKOCTEH;

. pacro3HaBaTh OCHOBHbBIE BU/Ibl MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMH/Ia,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo);

. n300paxaTh FreOMETPUUECKHUE (PUTYPBI C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB;

. U3BJIEKAaTh WH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUIECKHIX
durypax, npeACcTaBICHHYIO Ha YepTexax;

. npuMeHaTh Teopemy [ludaropa npu BEIUKMCICHUN 3IE€MEHTOB
CTEpEOMETPUIECKHUX QUTYD;

. HaXO0JUTh 00BEMBI U IJIOMIAIA MOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHUEM (HOPMYII;

. pacrno3HaBaTh Teja BpalleHUs: KOHYC, LIUIUHAP, cPepy U map;

. BBIUUCIIATH 00BEMBI U IJIOLIAAN TOBEPXHOCTEN MPOCTENIINX
MHOTOTPaHHHUKOB U TEJI BPAIICHUs ¢ IOMOIIbIO (OPMYII;

. OIIEPUPOBATH NOHATUEM «IEKAPTOBBI KOOPAUHATEI B IPOCTPAHCTBEY;

. HaXOAUTh KOOPJAUHATHI BEPIIMH Ky0a U IPSIMOYTOJILHOTO
napajuielIenunea;

. HaxOJUTh IPUMEPHI MATEMATUUECKUX OTKPBITHM U UX aBTOPOB, B
CBSI3U C OTEYECTBEHHON U BCEMUPHOW UCTOPUEH;

. IIOHUMATh POJIb MAaTEMATUKH B pa3BUTHHU Poccun.

B nosceonesnoii scuznu u npu uzyyeHuu opyeux npeomemos:

. COOTHOCHUTH aOCTPAKTHBIE TEOMETPUYECKUE MOHATHUS U (HAKTHI C
peanbHbIMH KU3HEHHBIMH O0OBEKTAMU U CUTYALIUSIMU;

. UCIOJIb30BaTh CBOMCTBA MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYP
JUIS PELLIEHUS 3a/1a4 ITPAKTUYECKOIO COAEPKaHuUs;

. COOTHOCHTH TUIOMIAIN MIOBEPXHOCTEN TE OJUHAKOBOM (hOPMBI U
Pa3JIMYHOIO pa3sMepa;

. OLIEHUBAaTh (HOPMY MPABUILHOTO MHOTOIPAaHHUKA MIOCIIE CITUJIOB,

CPE30B U T. I1. (ONPEACNATh KOJIMYECTBO BEPIINUH, PEOEP U TpaHel MOTyISHHBIX
MHOTOTPaHHHUKOB).
BolnyckHuk nonyuum 603MOoMCHOCMb HAYYUMbCSL:

. NPUMEHSTH ISl pELICHUS 3a]]a4 TeOMETPUUECKUE (PaKThl, yCIOBUS
IPUMEHEHUS 33J]aHbl B IBHOH (opMe;

. pemaTh 3a7ja4i Ha HaXO0JIEHWE TeOMETPUUYECKUX BEJIMUHH T10
oOpasiaM WM aaropuTMam;

. JienaTh MIOCKKUE (BBIHOCHBIE) YEPTEHKHU U3 PUCYHKOB OOBEMHBIX
¢Guryp, B TOM 4ucClie pUCOBaTh BUJ CBEPXY, COOKY, CTPOUThH CEUECHHUS
MHOTOTPaHHUKOB;

. U3BJIEKAaTh, UHTEPIIPETUPOBATH U TPEOOPa30BHIBATH MH(POPMAIUIO O
reOMEeTPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTEKAX;



® MNPUMCHATb TCOMCTPHUICCKHC (I)aKTBI AJI1 pCIICHUSA 3a1a4, B TOM YHCJIC
I[MpcaIojiaratommnx HECKOJbKO IMAaroB pCuICHUA,;

. OIMCHIBATh B3aUMHOE PACIIOJI0KEHUE MPSAMBIX U TUIOCKOCTEN B
HPOCTPAHCTBE;

. ¢dopMynHpoBaTh CBOWCTBA U MIPU3HAKH (DUTYD;

. JIOKa3bIBaTh T€OMETPUYECKHIE YTBEPIKICHHS,;

. 3aaBaTh IJIOCKOCTh YpPaBHEHHEM B IEKAPTOBOM CHCTEME KOOPAUHAT;

. BJIQ/IETh CTAHAAPTHOM KJIacCHU(PHUKAIUEH MPOCTPAHCTBEHHBIX (PUTYP
(mMpaMubl, TPU3MBI, TAPAJUICIICTIUTICbI);

. UCIIOJIb30BaTh CBOMCTBA FTEOMETPUUECKUX (PUTYP JUIS PEIICHUS 3324
IPAaKTUYECKOI0 XapakTepa U 3ajad U3 ApYyrux oosacteil 3HaHuil;

. pelaTh MpocTeHIne 3aJaur BBEJEHHEM BEKTOPHOIo Oasuca.

. METO/a KOOPAUHAT.

Conep:xanue npeamera «MareMaTuka
(0a30BbIii ypOBEHbD)

Conepxanue kypca «Maremarnka» B 10—11 knaccax mpencraBieHo B BUAE
CIEAYIOIINX COJEPHKATEIbHBIX pa3feioB: «Hucia U BeIUYUHBDY, «BbIpaxeHus»,
«YpaBHEHHsI W HEPABEHCTBA», «DyHKIMN», «IJIEMEHTBI MaTEMATHYECKOTO
aHanuza», «BeposiTHOCTh U cTaTtucTuka. Pabota ¢ maHubIMuUY, «llapanienbHoCTh B
npocTpaHcTBe», «llepneHauKyIsIpHOCTh B MPOCTPAHCTBE», «MHOrOrpaHHUKNY,
«KoopauHaTel U BEKTOpbl B MpoCTpaHCcTBe», «Tena BpameHus», «OO0BEMBI Tell.
[Tnomans chepniy.

B paznene «Hucaa ¥ BeJMUYMHBD» PACIIMPSAETCS MOHSATUE YHMCIA, KOTOPOE
CIYXUT (HyHIAMEHTOM T'MOKOTO U MOIITHOTO amnmnapara, UCTIOJIb3yeMOTO B pEIICHUN
MaTeMaTUYECKUX 3a7ad M B PEIICHUU 3a/1ad CMEXHBIX AUCUUIUIMH. Marepuan
JAHHOTO pa3feia 3aBepuIacT COAEpKaTelIbHYI JIMHHMIO IIKOJBHOTO Kypca
MaTteMaTuK «Uucjaa v BeJUYUHbD).

OcobenHocThio paznena «BbIpaskeHus» SBJISETCS TO, YTO MarepHal
u3ydaeTcsi B pasHbIXx Temax Kypca: «llokazarenbHass u morapudmuueckas
byakuun», «Tpuronomerpudeckue ¢yHkuun», «CrenenHas ¢yakuus». [Ipu
U3Y4YEHUU HTOro pasnaena (GopMUpyeTCs MpEeACTaBICHUE O MPUKIATHOM 3HAYECHUU
MaTeMaTUKH, O MEPBOHAYAIBHBIX MPUHIIMIIAX BBHIYUCIUTEILHON MareMmaTuku. B
3alayd  M3y4YyeHUs pa3feNna BXOAUT pa3BUTHE YMEHMs peliarh 3aJadu
palMOHAIBHBIMU METOJaMH1, BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI B X0/ PEIICHUS
3a/1ay.

Oco0OeHHOCThIO pa3fiesia «YpPaBHEHUs] U HEPABEHCTBA» SIBIIAECTCS TO, YTO
Martepuasl  Hu3y4yaeTrcsi B pa3Hbix TemMax Kkypca: «llokazarenbHas
norapudmuueckas QyHkiun», «TpuroHomerpuyeckue QyHkmum», «CTeneHHas
byakuus». Marepuan aHHOTO paszeia HOCHUT TPUKIAJHON XapakTep W
YUYUTHIBAET B3aMMOCBS3b CHCTEMBl HAy4YHBIX 3HAHMM W METOJla MO3HAHUS —
MaTEMaTUYECKOr0 MOJIEIUPOBAHMS, NPEACTABISIET MIMPOKHE BO3MOMXKHOCTH MJIS
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pa3BUTHUSL AJITOPUTMUYECKOTO MBIIUICHUS, O0ECHEUYMBAECT OMBIT MPOIYKTHBHOU
NESATEIIBHOCTH JUIsl pa3BUTHS MOTUBALIMM K OOYUEHHIO U UHTEIIEKTA.

Paznen « @yHKOMU» paclpseT Kpyr JIEMEHTAapHbIX (PYHKIMH, N3YYEHHbIX
B Kypce anredpbl 7—9 Ki1accoB, a Takke METOAOB UX HuccienoBaHus. Llenbio
U3y4EHHUs JIaHHOTO pas3ziena sABIseTCs (POPMUPOBAHUE YMEHHUS COOTHOCUTH
peanbHble 3aBUCUMOCTH W3 OKPYXKAIOIIEH >KM3HU M U3 CMEXHBIX IHUCLHHIUIMH C
AJIEMEHTAapHBIMU (DYHKLHMSMHU, HCIIOJIB30BATHh (PYHKIIMOHAJIbHBIEC IPEACTABICHUS
st pemieHust 3anad. COOTBETCTBYIOIIMI MaTepual CHOCOOCTBYET pa3BUTHUIO
CaMOCTOSITEIFHOCTA B OpraHU3alliu U MPOBEICHUH HUCCIEIOBAaHUM, BOOOpAKECHHUS
Y TBOPUYECKHUX CITOCOOHOCTEN yJalIuxcsl.

Matepuan ~ pasgena  «JIeMEHTbl  MaTeMAaTH4eCKOro  aHaJIHM3ay,
BKJIIO4aronuii B ce0s temsl «IIpon3BogHas u e€ npumenenue» u «Murerpan u ero
IpUMEHEHUE», (POPMUPYET MPEJICTaBICHU 00 OoOmuX uAesIX U METoAax
MaTeMaTnyeckoro aHanusa. Llemp u3ydeHus pasjena — IMNPUMEHEHHE anmnapara
MaTE€MaTUYeCKOro aHalu3a Uil PEHICHUS MaTEMaTU4YeCKUX U IPaKTUYECKHX
3a/a4, a TakKe JUIsl JOKa3aTelIbCTBA psAla TEOPEM MaTEeMaTHYECKOTO aHaau3a U
re€OMETPUHU.

Conepxxanue pasnena «BeposaTHoCTh M cTaTHcTHKA. PadoTa ¢ JaHHBIMI»
PAacKpbIBAaET NPHUKIAJHOE U MPAKTUYECKOE 3HAYEHHE MATEMATHKU B COBPEMEHHOM
mupe. Marepuan AaHHOTO paszzena CcrocoOCTBYeT (OPMUPOBAHUIO YMEHUS
BOCIIPUHUMATh, NPEACTABIATh M KPUTHUYECKH aHAIM3UPOBaTh HWH(OpMauio,
IIPEICTABICHHYIO B Pa3IUYHbIX (pOpMax, MOHUMAHHUIO BEPOATHOCTHOTO XapakTepa
pEaAIbHBIX 3aBUCUMOCTEM.

B pasmene «llapaniesbHOCTb B NPOCTPAHCTBE» BBOAUTCSA IOHATHE
napayieIbHOCTH MPSAMOM U MJIOCKOCTH, KOTOPOE CIYXHUT (PyHAAMEHTOM T'MOKOI0 U
MOIIHOTO aIapaTa, UCIOJIb3yEMOI0 B PEIIEHUH T€OMETPUUECKUX 3a1au.

B 3amaun umsyuyenus pasnpena «llepneHAuMKYJISPHOCTH B NMPOCTPAHCTBE»
BXOJIUT Pa3BUTHE YMEHMS DPEIIaTh 3aJa4yd PalMOHAIBHBIMM METOJAMH, BHOCUTH
HEOOXOIMMbI€ KOPPEKTUBHI B XOJI€ PELLICHUS 3aJauH.

OcobenHocThio pazfena «MHOrOrpaHHUKHW» SIBISIETCS TO, YTO MaTepual
JAHHOTO pasjeiia HOCUT MNPUKIAJHON XapakTep W YUYUTBHIBAET B3aWMOCBS3b

CUCTCMbl HAYYHBIX 3HAHUU WU METOJa IIO3HAHHUA — MAaTCMAaTHYCCKOI'O
MOACIUPOBAHNA, 06J1a,uaeT I POKUMH BO3MOXXHOCTAMHU JJIA pa3BUTHUA
AJITOMBIIIJICHU ], oOecrieunBaeT OIIBIT HpO)IyKTHBHOﬁ JACATCIBHOCTH,

o0ecrieunBaOINI pa3BUTHE MOTUBAIIMHN K O0OYUYCHHUIO U MHTEJIJIEKTA.

Paznen «KoopauHaThl 1 BEeKTOPbI B MPOCTPAHCTBE» PACLIUPACT MOHATHSA,
M3YyUYECHHBIE B Kypc€ reoMeTpuu 7—9 KJIaccoB, a TaKK€ METOJIbl MCCIICAOBAHMUS.
[lenbro M3yyeHusl TaHHOTO paszjena sBisieTcss GOPMUPOBAHUE YMEHUS NMPUMEHSTh
KOOPJUHATHBIA METOJI IS PEIICHUS PA3JIUYHbIX TEOMETPUUECKUX 3a/a4.

Martepuan pasgena «Tesma  BpameHusp»  CHOCOOCTBYET — pPa3BUTHIO
CaMOCTOSITeJILHOCTH B OpraHU3allid M MPOBEACHUN HCCIICIOBAHMM, BOOOpaKCHHS
Y TBOPUYECKHUX CITOCOOHOCTEH yUaruxcs.

Martepuan pazgena «O0bémbl Tes. Ilnomaas chepb» Gopmupyer
MpeacTaBieHuss 00 OOmUX HAesX M METOJaX MAaTeMAaTHYeCKOro aHaln3a |
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reomerpuu. Llens nzydyenus pasnena — NPUMEHEHUE MAaTEMATUYECKOIO arapara
JUIl  pELICHHs MAaTeMaTU4YeCKUX U NPAKTHYECKUX 3a7a4, a TakkKe I
JI0Ka3aTeIbCTBA Psla TEOPEM.

MOI[yJIl) «A.ﬂreﬁpa H HAYaJIa MATEMATHICCKOI'0O aHAJIHN3a»

J1eMEeHTBI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTHKH

KoHeuHoe MHOXKECTBO, 3JIEMEHT MHOKECTBA, MMOJIMHOKECTBO, TIEPECEUEHUE U
O0OBEIMHEHNE MHOXECTB, YHCJIOBBIE MHOXKECTBA HA KOOPJAMHATHOW MPSIMOH,
OTPE30K, HWHTEPBAIl, NPOMENCYMOK C BbIKOJIOMOU MOYKOU, 2epaguueckoe
npeocmasieHue MHOMCeCmMa Ha KOOPOUHAMHOU NAOCKOCTU.

YTBepxkaeHue (BbICKa3bIBAaHUE), OTPUIIAHHE YTBEP)KICHUS, UCTUHHBIC U
JIO)KHBIE YTBEP)KIICHHUS, CIJIEJICTBUE, YaCTHBIM ciaydaid OOIIEro yTBEpKICHHUS,
KOHTPIIPUMED, JOKA3aTEIbCTBO.

Yucaa v BbIPAKEHUSA

Kopens n-ii crenmenu u ero cBoicTBa. [lowamue npedena uuciosou
nocnedosamenvuocmu. CTeNeHb C JIEWCTBUTENIbBHBIM IOKa3aTelieM, CBOMCTBa
cTeneHu. J{elcTBUS ¢ KOPHIMHU HaTypalbHOU CTETIEHHU U3 YHUCEIL, MOHCOeCnEeHHble
npeodpA308aHUS BLIPANCEHUN, BKIIOUAIOUUX CMENEeHU U KOPHU.

Jlorapudm uymcna. JlecsiTuuHble W HaTypalbHble Jorapudmel. Yucno e.
Jlorapudmuueckue toxaectra. JlecTBus ¢ jmorapupMamMu 4uces; npocmeuuiue
npeodpA308aHUS BLIPANCEHUN, BKTIOUAIOUUX 102APUPMBI.

N300pakeHne Ha YUCTOBOM MPSMOM 1ENbIX U PAIMOHAIBHBIX YHCEN, KOPHEH
HATypaJbHOM CTETICHH U3 YHCEIl, JIOrapu(PMOB YUCET.

TpuronomeTpuyeckass OKpy>KHOCTb, paduanHas mepa yena. CUHyC, KOCUHYC,
TAHM€HC, KOTAHT€HC MPOU3BOIBHOTO yriia. (OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO M CJIEACTBUS M3 HEro. 3HAYEHUS TPUTOHOMETPUUECKUX (YHKIIMNA s
yraos 0°, 30°, 45°, 60°, 90°, 180°, 270° (0, , , , 64 32 pp pp pan).

dopMysibl TIPUBENCHUS, CIOXKEHUS, (OPMYJbl JBOMHOTO U TMOJOBUHHOTO
yTia.

YpaBHeHUs U HEPABEHCTBA

YpaBHeHuss ¢ oaHOM 1niepeMeHHOM. Ilpocreimme wppanvoHaIbHbBIE
ypaBHeHus1. Jlorapupmuueckue 1 nokaszareibHble ypaBHeHUs Buaa loga (bx +¢) =
d, a bx + ¢ = d (rme d MOXHO TIpeJICTaBUTh B BHUJE CTEINEHU C OCHOBAHHUEM a U
pallMOHANIbHBIM TOKa3aTelieM) U UX pelieHus. TpUroHoMeTpu4yecKue ypaBHEHUS
BUIAa Sin X = a, cOS X = a, tg X = a, Tme a — TaOJIUYHOE 3HAYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKOU (DYHKITUH, M UX PEIICHUS.

HepaBenctBa ¢ ogHoil mepemenHoi Buaa loga x < d, a x < d (rme d moxHO
MPEACTABUTh B BUJIE CTETICHU C OCHOBAHUEM a).

Hecnoowcnvie  payuonanvhvle, nokaszamenvHbie, Joeapughmuyeckue,
MmpucoHoMempuyecKue yYpagHeHus, HepaseHcmea u ux Cucmembvl, npocmeuuiue
UppaAyUOHabHbIE YPABHEHUS U HEPABEHCMEA.
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Memoo unmepsanos. [paguueckue memoovl pewienus ypasHeHuli u
HepageHcma.

Pewenue ypaguenuil u HepageHcms, coo0epiIcaujux nepemeHHyr0 noo 3HaAKOM
MOOYJIA.

Ypasnenus, cucmemvl ypagnuenuti c napamempom.

DYHKUMH
[Tonstue dyaxkuumn. Hymm QyHKIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

MOHOTOHHOCTh. HanbomnpIiee u HauMeHsbItee 3HaueHus1 GyHKIuH. [lepuoanaHocTs
byskiun. YETHOCTh U HEYETHOCTH (PYHKIIHIA.

CrenenHasi, mokaszatenpHasi U Jorapupmudeckue (yHKIMH; UX CBOMCTBA H
rpaduxu. Crnoocusie ghyHkyuu.

Tpuronomerpruyeckne GyHKIHH y = COS X, Y = Sin X, y = tg X. Qynuxyua y =
ctg X. CaoiicTBa U TrpapUKd TPUTOHOMETPUUECKUX GYHKIUN. Apkrocunyc,
ApKCUHYC,  APKMAH2SEHC  YUcld,  apKKOMAH2eHC  YUCad. Obpammuvie
mpu2oHoMempuiecKue QYHKYuU, ux cotcmea u 2pagpuxu.

Ilpeobpazosanus epagpuxos Gynxyuii: cosueu 6001b KOOPOUHAMHBIX OCEl,
pacmsdiceHue u cocamue, CUMMempus OMHOCUMENbHO KOOPOUHAMHBIX Oceli U
Hayana koopounam. I paguxu 63aumHo oopamuwix QyHKYUI.

DJIeMEHTBI MATEMATHYECKOT0 AHAJIN3A

[IponsBonnas Qyukuuu B Touke. KacarenbHas k rpaduky Q(yHKIUU.
['eomerpuyeckuidi. W (U3MYECKUH  CMBICT  Tpou3BOoAHOM.  IIpomsBomHbie
aeMeHTapHbIX QyHKIUNA. [Ipon3BogHAS CyMMBI, IPOU3BEACHUS, YACMHO20, NBYX
(GyHKUIHM.

Bmopas npouszeoonas, eé ceomempuveckuil u ouzudeckull CMoici.

[Tonsitue 0 HenmpepbIBHBIX (PYHKIUAX. Touyku sKCTpemMyMa (MakcCuMyma u
muHumyMma). WccnenoBanue sneMeHTapHbIX (GYHKIHMA Ha TOYKH DSKCTPEMyMa,
HAaXOXJIEHUE HaAuOOJBIIET0 W HAWMEHBIIETO0 3HAYCHUH (YHKIHH C TMOMOIIBIO
npou3BOAHOU. [locmpoenue epaguxos @yHKyull ¢ NOMOWBIO NPOUIBOOHBIX.
Ipumenernue npousso0HolU npu peuieHulU 3a0ad.

Ilepsooobpasnasn. Ilepsoobpasuvie snemenmaphvlx  yukyuil. Iliowaow
Kkpugoaunetinoti mpaneyuu. Dopmyna Hviomona—/leiibnuya. OnpedenéHubiil
unmezpan. Bviuucnenue nnowadeti niockux gueyp u 00vémos men 8pawenus ¢
NOMOWbIO UHMeESPand.

CraTucTHKa M TeopHsl BePOATHOCTEM, JIOTMKA M KOMOMHATOPHUKA

Yacrota u BepoATHOCTh coObITHS. JlOocTOBEpHBIE, HEBO3MOXHBIE U
cily4aiiHble COOBITHS. BbIunciienne BepoITHOCTEN B OMbITAX C PABHOBO3MOXHBIMHU
3JIEMEHTapHBIMU HCXoJaMu. PerieHue 3anad ¢ NMpuMEHEHHEM KOMOWHATOPHUKU.
BeposiTHOCTh CyMMBI IByX HECOBMECTHBIX cOObITHI. [IpoTHBOMONI0XKHOE COOBITHE
Y €ro BEPOSITHOCTD.

IIpasuno ymnooicenus eepoamuocmeun. Dopmynra NOAHOU GEPOAMHOCHU.
Pewenue 3a0au c npumenenuem oepesa 6eposmuocmelt.
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Huckpemnvie cayuatinvie 8eIUUUHBL U UX PACHPEOeNeHUS.

Mamemamuueckoe oorcudanue, oucnepcus cayyaunou eeaudutnvl. Cpeonee
K8AOpamuuHoe OmKIOHeHue.

Ilonsmue o HopmanvHom pacnpedenenuu. Ilpumepvl CAyHAUHBLIX GETUUUH,
NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUHOCTb USMEPEHUL, POCT YeNl0BeKa).

Ilpeocmasnenue o 3axome Ooavuwiux ducen. Ponv 3axoma Oonvuiux uucen 6
HayKe, npupooe u obwecmae.

Cosmecmuvle HabnoOenusi 08YX caydyauHvlx eeauuud. Ilonamue o
KOppenayuu.

Moayas «I'eomerpus»

IIpsiMmble ¥ MJI0CKOCTH B MPOCcTpaHcTBe. OCHOBHBIE MOHIATHUSL CTEPEOMETPUN
(Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTRO).

[lepecekaromuecs, napajulelbHbIE W CKPCIIMBAIOLIUECSA IPSAMBIE. YTOI
MEXKY MIPSIMBIMU B IIPOCTPAHCTBE. [leprieHIMKYISAPHOCTH
npsaMbIX. [lapamienbHOCTE W NEPHEHAUKYISAPHOCTH NPSIMOM M INIOCKOCTH,
IIpU3HAaKU U CBOWCTBA. Teopema o Tpex mepneHaukyisapax. llepnenaukynsap u
HAKJIOHHAS. YTOJ MEXIY NPSIMOMN U TUIOCKOCTBIO.

[TapajuteIbHOCTD TJIOCKOCTEM, MEPHEHAUKYIISIPHOCTD INIOCKOCTEN, IPU3HAKHU
Y CBOMCTBA. JIByrpaHHbIN yIroJi, IMHEHHBIA YIOJI IByTPAHHOTO yIJIa.

PaccrosiHust OT TOUKH 10 THIOCKOCTH. PaccTosiuve oT mpsiMOr 10 TIJIOCKOCTH.
Paccrossane wMexay napaulebHBIMH  IUIOCKOCTAMHU. PacctosiHue  Mexay
CKPEIIUBAKOIINUMHUCS IMPSIMBIMU.

N300pakeHre NpoCTpaHCTBEHHBIX (UTYP.

Muororpananku. Bepumael, peOpa, rpaHu MHOrorpaHHuka. PasBepTka.
MHororpasHssle yribl. BeITyKiible MHOIOTPaHHUKH.

[Ipu3ma, ee ocHoBaHMs, OOKOBBIE peOpa, BBICOTA, OOKOBas IOBEPXHOCTb.
[Ipsimast u Haxnounas npuzma. llpaBunbHas npusma. [apamnenenunen. Kyo.

[Tupamuna, ee ocHOBaHHE, OOKOBBIE pedpa, BhICOTA, OOKOBasi MOBEPXHOCTb.
TpeyronbHasg nupamuaa. [IpaBuibHas nupamuga. Y ceyeHHas MUpaMuaa.

CummMmeTtpuu B KyOe, B mapajuiesienurnese, B nmpusMe u nupamuse. [lonstue o
CUMMETPUM B TIPOCTPAHCTBE (LICHTpasibHasi, OceBas, 3epKajibHas). I[Ipumepnl
CUMMETPHUN B OKPYXKAIOLIEM MUPE.

Ceuenus ky0a, IpU3Mbl, MUPAMUIBI.

[IpencraBnenre O MPaBWIIBHBIX MHOTOTPAaHHHUKAaX (TeTpal’ap, KyO, OKTasap,
JOJEKadP U UKOCad D).

12



Tena u nmoBepxHocTu BpameHus. [{[nnmuHIp n KOHyC. YCEUEHHBIH KOHYC.
OcHoBaHue, BbICOTa, OOKOBas IMOBEPXHOCTb, OOpasyromias, pa3BepTka. OceBble
CEUYECHUS U CEUCHHMS NapajlIeNIbHbIE OCHOBAHMUIO.

[Map u chepa, ux ceueHus:, kacateabHas IIIOCKOCTH K cepe.
O0bembl Tesl ¥ IVIOIIAAN UX MoBepxHocTeil. [loHsaTue 06 oobeme Tena.

dopmynbl  00beMa KyOa, MNPSIMOYTOJBHOTO TNapaijiesienuIeia, MPU3MBI,
umHapa. Dopmynbl o0bema nHpaMuibl U KoHyca. DopMyibl  IJI0INATU
MOBEPXHOCTEH MUIMHAPA U KoHyca. DopMyIibl 00beMa mapa U miIomaan cQepsl.

Koopanaatel m  BeKTOpBI. [lekapTOBbl KOOpAWMHATBI B IMPOCTPAHCTBE.
dopMyiia pacCTOSIHUS MEXIY ABYMs TOUKaMH. Y paBHEHUS CephI.

Bekropel. Moayne Bekropa. PaBeHCTBO BekTOpOB. CIl0)KEHHE BEKTOPOB M
YMHOKEHHE BEKTOpa Ha YMCJIO. YTOJI MEXAy BeKTopamu. KoopaumHaTel BEKTOpa.
CkasipHOE Tpou3BelcHHE BEKTOpOB. KosummHeapHble BeKTOpBL. Pasnoxenue
BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BeKTOpaM. KoMIaHapHbIE BEKTOPBIL.
Pa3noxenue no TpeM HEKOMILJIaHAPHBIM BEKTOPaM.
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TemaTnueckoe niiaHupoBanue npeamera «Marematukay (0a30Bblil YPOBEHbD)
10 — 11 kaaccsl (350 yacoB)

MOI[yJIL «A.]Ireﬁpa H HAYaJIa MATEMATHICCKOI'0 aHAJIHN3a)»

10 xaacc (105 yacoB)

Ne OcHoBHoOe coepkaHHe 110 TeMaM Konnyecr | XapakTepHCTHKAa OCHOBHBIX BH/IOB /1eAITEJILHOCTH YYeHHKA (HA
n/n BO YaCOB YPOBHe YUeOHBIX JeiicTBHIl)
I'nasa. [leiictBuTenbHbIe yncia (14 4yacoB)
1 Ilenble ¥ panoHaIbHBIE YKCIIA 2 Haxonute cymmy OeckOHEYHO YOBbIBAIOIIEH IeOMETPUYECKOM
nporpeccuu. IlepeBoauTh OECKOHEUHYIO MMEPUOIUYECKYIO IpoOb B
2 JleicTBUTENBHBIE YKCIIA 1 OOBIKHOBEHHYIO ApoOb. IIpuBoauTH mpuMeps! (AaBaTh ONpe/eIeHue)
apu(MeTHIECKUX KOPHEH HaTypalbHOU creneHu. [IpuMeHsTh npaBuia
3 beckoneuyHo yObIBaromiasi reoMeTpruieckas 2 JEUCTBUUA C  paJMKaJaMH, BBIPAKEHUSMHM CO  CTEIEHIMU C
IPOrpeccHst palMOHaIbHBIM [TOKA3aTENEM IPU BBIYUCIECHUAX U IPeoOpa3oBaHUSIX
4 Apudmerndeckuii KOpeHb HATYpaIbHON 3 BBIPAKCHUM.
CTENEeHU Jloka3pIBaTh TOXK/IECTBA, COJIEPIKAINE KOPEHb HATYPaJIbHOM CTENEHU U
5 CreneHb ¢ palMoOHATLHEIM H 3 CTETIEHM C JIOObIM JEHCTBUTEIbHBIM IOKa3aTeleM, NPUMEHss
JECTBUTEIbHBIMU MIOKA3aTEISIMU pasIndHBIC CIIOCOOBL.
6 Ypok 00001IeHUs U CHCTeMaTU3aIluN 2
3HaHUI
7 Kontponbnas pabora No 1 1
I'naBa. Crenennas pynkuus (16 yacon)
1 Crenennass ¢yHKIus, €€ CBOICTBA W 3 [To rpadukam cTeneHHbIX (QYHKIUH (B 3aBUCUMOCTH OT IOKa3aTels
rpapuk CTENEHHU) OINHUCHIBATh MX CBOMCTBA (MOHOTOHHOCTb, OIPaHHMYEHHOCTD,
2 B3aumuo oOpatsble ¢ynkuuu. CroxHas 2 4ETHOCTh, HEYETHOCTH). CTPOUTH cXxemMaTHyecKu IpaduK CTerneHHOU
byHKIUSA (yHKIMU B 3aBUCUMOCTH OT IPUHA/IJIKHOCTH TTOKa3aTels
3 JpoOHo-nuHelHas QyHKIUS 2 CTENEeHU (B aHAJMTUYECKOW 3alKucHU paccMaTpuBaeMoil (yHKUUHU) K
OJTHOMY U3 pacCMaTpUBAEMbIX YHCIOBBIX MHOXECTB (TIpH MOKa3aTeNsX,
4 PaBHOCUITbHBIE YpaBHEHUSI U HEPABEHCTBA 2 NPMHALIEKANNX ~ MHOXKECTBY — LENBIX  YHCEN, TPU  JIHOOBIX
JNEHCTBUTENBHBIX IOKa3aTeNsiX) U MEpeuucisTh €€ CBOWCTBA.
5 I/IppaHI/IOHaJ'H)HBIe YpaBHEHUS 2 OHpG}ICJ’IHTB, SABJISICTCA JIN (bYHKHI/IH 06paTI/IMOI\/’I. HpI/IBOHHTB IIPHUMEPEI
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WppanmonanbHble HEpaBeHCTBA 2
Ypok 0000mmeHuss W cHUCTEMaTH3aIluu 2
3HaHUI

KonTponbnas padorta Ne 2 1

CTENEHHBbIX QYHKIUHU (3aJaHHBIX C TTIOMOIIBIO (hOPMYJIbI HIIH TpaduKa),
o0aaromux 3aJaHHBIMA CBOMCTBaMU (HAampuMep, OTPaHMYCHHOCTH).
Pa3psacHATH CMBICT  NEPEUUCIEHHBIX CBOMCTB. AHaIU3UpOBaTh
noBeJieHHE (PYHKIMI Ha pasIMYHBIX ydacTKax O0JAacTH OIpeesIeHusl.
Pacnio3HaBathk paBHOCHIIbHBIE ITPe0Opa30BaHus,

npeoOpa3oBaHus, MPHUBOAAIINE K YpPaBHEHUIO-CIEACTBHIO. PemaTh
npocTeile UppaluoHalbHble ypaBHeHUs. PacnozHaBaTh rpaduku u

CTPOMTD rpaduKu CTETIEHHBIX ¢byHKIUH, UCIIOJIb3YsI
rpadonocTpoutent,
U3ydarh CBOWCTBAa (YHKIMH 10 WX rpadukaM. BreITOIHATE

npeoOpa3oBaHusl TpaQUKOB CTENEHHbIX (YHKIMHA: MapauienbHbIA
nepeHoc. [IpuMeHsATh CBOMCTBAa CTENEHHOW (YHKIMHU TMPH PEIICHUU
IPUKJIAJHBIX 3a7a4

I'nasa. Iloka3zareabHas pynkuus (11 yacoB)

[TokazarenpHas QyHKIHS, € 2
CBOIicTBa U rpaduk

[TokazarenbHbIe ypaBHEHUS 2
[TokazarenpHbIe HEPABEHCTBA 2
CucreMbl MOKa3aTeIbHBIX 2
YpaBHEHUM U HEPABEHCTB

Ypok 060011eHus 1 2
CHCTeMaTU3alliy 3HAHU

KontponbHas padora Ne 3 1

[lo rpadukam mOKa3aTenbHON (YHKIIMH OMHCHIBATH €€ CBOWCTBA

(MOHOTOHHOCTb, OTPaHUYCHHOCTH ). [TpuBoanTH IpUMEPBI
NOKa3aTeabHON (YHKIMU (3aaHHOW C TOMOINBIO (POPMYIBI HIIH
rpaduka), oOnanaromed 3aJaHHBIMHU  CBOWMCTBaMU  (Hampumep,

OTPaHUYEHHOCTH). Pa3bsACHATH CMBICI TIEPEYUCICHHBIX CBOMCTB.
AHanu3upoBaTh MoOBeJeHHE (YHKUMH Ha pa3IMyHBIX y4yacTKax
oOnmactu ompeneneHus. Pemare mpocreliiue — Mokas3aTeiabHbIe
YpaBHEHMs, HEpPaBEHCTBA M MX CUCTeMbl. PemaTh Moka3aTelbHbIE
YpaBHEHHS METOAAMHU PaA3JIOKECHHUS HA MHOXKHUTEIH, CIIOCOOOM 3aMEHBI
HEM3BECTHOT0, C HCIOJb30BAHUEM CBOWCTB (YHKIMH, pelarh
ypaBHEHHsI, CBOJASAIIMECS K KBaapaTHBIM. Pacrmo3HaBaTh Tpaduku U
CTPOUTH rpapuk noKa3aTeabHON ¢byHKIHY, UCTIONb3Ys
rpadonocTpouTeny, H3y4aTb CBOMCTBA (YHKIMU 1O TIpadukam.
@dopMmynupoBaTh TUIOTE3bl O KOJMYECTBE KOpHEH ypaBHEHU,
COJZIepIKAIINX MTOKa3aTeNbHYI0 (GYHKINIO, H TIPOBEPATHh UX. BBHITOIHATH
npeoOpa3oBaHusl rpaduKa MOKa3aTeNbHON (QYHKUMU: MapaiedbHbIN
MePEHOC, pacTsHKeHUe (CKaTHhe) BIOJIh OCH OpJIMHAT.

[IpuMeHsATH CBOMCTBa TMOKa3aTeIbHOM (YHKUUU TPH  PpEIICHUH
MPUKIIAJHBIX 337134
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I'naBa. Jlorapudpmuueckas ¢pynknus (15 yacon)

1 Jlorapugmsl 2 BeimonHsaTe  mpocrelimue  mpeoOpa3oBaHUs  JIOrapu(MHUECKHX
BBIPOKEHUH C WCIOIH30BAHUEM CBOWCTB JIOTAPH(PMOB, C IMOMOIIBIO
2 CgoiicTBa JiorapumoB 2 dbopmyn mepexonma. Ilo rpaduky norapudmuueckoit pyHkuHM
onuchiBaTh €€  CBOMCTBa (MOHOTOHHOCTh, OTPAHUYEHHOCTD).
3 JlecsiTHuHBIC U HATYypaJIbHbBIC 2 [IpuBonuTe mnpumepsl jorapupmMuydeckoil GyHKIUM (3aJaHHON C
gorapudmel. DopMyiia nepexoaa nomomiplo  Gopmynel  wim  rpaduka), obOmamaromeld 3aJaHHBIMH
4 Jlorapumuueckas QyHKIHs, €€ CBOCTBA U 2 cBOMicTBaMHM (HampuMep, OrPaHUYEHHOCTH). Pa3bsiCHATH cMBICT
rpaduk NePEYNCIICHHBIX CBOMCTB. Pemars mpocteiimme sorapudmMudeckue
5 JlorapupmMuyecKkne ypaBHEHHUS 2 ypaBHeHus, Jorapudmuyueckue HepaBeHcTBa. Pacro3naBath rpaduku u
ctpouth  rpaduk  JorapupmuuecKkod  (QYHKIWH,  UCTOIB3YS
6 JlorapugMudecKie HepaBeHCTBA 2 rpadonocTpoutTeny, wu3y4arb CBOWCTBA (GYHKUUUM MO rpadukam.
Bemonaare npeoOpaszoBanus rpaduka sorapuGMuieckoil (GyHKIH:
7 Vpox 0000meHuss ¥ CHCTEMaTH3alUU 2 napaIesbHbIH IePeHOC.
SHAHMIHA [IpumensTe cBoiicTBa sorapugmuyeckord (YHKIUU TIPU PEIICHUH
8 KontponsHas pabota Ne 4 1 TIPUKJTZIHBIX 33121
I'naBa. Tpuronomerpuueckue ¢popmy.ibl (26 yac)
1 Pagmannas mepa yria 1 BBISBIATE 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TaHT€HCOM
2 IToBOpPOT TOUKM BOKPYT Havajga KOOPAMHAT 2 OJTHOTO U TOTO K€ yTJa.
3 Omnpenenenne cuHyca, KOCHHYCa ¥ TaHTEHCA 2 [IpumMeHsTH NaHHBIE 3aBUCUMOCTH IS JIOKA3aTEeNbCTBA TOXKJIECTBA.
yria [TpumensaTh npu npeoOpa3oBaHUSAX U BBIUUCIEHUSIX (DOPMYIIBI CBSA3M
4 3Haku CHHYCa, KOCUHYCA U TAaHT'€HCa 1 TPUTOHOMCTPHUYCCKUX (pyHKIII/Iﬁ YIJoB a U — a4, (1)0pMyJ'II>I CJII0XKCHUA,
5 3aBUCUMOCTD MEXIAY CUHYCOM, KOCHHYCOM 2 (I)OpMy.]'IBI ﬂBOﬁHLIX U TIOJIOBUHHBIX YTJIOB, q)OpMy.TIBI IMPpUBCACHUS.
1 TAHT€HCOM OJHOTO U TOTO K€ yrja HpI/IMeHHTI) BCC H3YYCHHBLIC CBOMCTBA H q)OpMYJ'H)I npu peIICHUN
6 TpUroHOMETPUYECKHE TOKIECTBA 2 HPHUKIAIHBIX 3a/a4
7 CuHyC, KOCUHYC U TaHT€HC YIJIOB a M — @ 2
8 DOpMYITBI CITOKEHUS 2
9 CuHyc, KOCUHYC U TaHT€HC 2
JIBOMHOTO yria
10 CuHyc, KOCHHYC ¥ TaHTE€HC 2
MOJIOBUHHOTO yIJia
11 DopmyJibl TpUBEIEHUS 2
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12 Cymma u pasHocth cuHycoB. Cymma u 2
pa3HOCTb KOCUHYCOB
13 [Ipoun3sBeneHne CUHYCOB U KOCHHYCOB 2
14 Ypok 0000meHNss W CcUCTEMaTH3aIuu 1
3HaHUI
15 KonTponpnas padora Ne 5 1
I'naBa. Tpuronomerpuyeckue ypasHenus (20 yacon)
1 YpaBHeHuUE cos X =a 3 Haxomuth apkcuHyc, apKKOCHHYC, AapKTaHI€HC JEHCTBUTEIBLHOIO
2 YpaBHEHHE Sin X = a 3 yKcna, rpaMoTHO Gopmynupys omnpeneneHue. [IpumeHsTs Gopmyssi
3 VYpaBHeHue tg x =a 2 JUTST HaXOXJICHUS KOpHEH ypaBHEHH COS X = a, Sin X = a, tg X = a.
4 TpuroHoMeTpr4ECKHE ypaBHEHHS, 3 YMerp pemiaTb  TPUTOHOMETPUYECKHE  YPAaBHEHHMs:  JIMHEIHbIE
CBOJIIIIIHECH K anre6panquKHM, OTHOCHUTCJIbHO CUHYCA, KOCUHYCA, TAHI'CHCA YyIJia (‘-II/ICJIa), CBOISIIIUECS
OpHOpOJHBIE ypaBHEHUS K KBaJpaTHBIM U JPYTUM alreOpandyeckuM ypaBHEHUSM IOCIE 3aMEHBI
5 MGTO,I[LI 3aMEHBI HEU3BECTHOI'O u 2 HEU3BECTHOI'O, CBOAAIIIHMECA K HpOCTGﬁHIPIM TPUTOHOMCTPHUICCKUM
pa3noXeHus Ha MHOKUTEIIHN. MGTOI[ OLICHKH YPaBHCHUAM I1OCJIC PA3JIOKCHUA Ha MHOXHUTCIIN.
JIEBOI u HpaBoﬁ yacrteu HpI/IMeHﬂTI) BCC U3YUCHHBIC CBOICTBA U CIIOCOOBI
TPUTOHOMETPUUECKHX YPABHEHHUIA pElIeHUs] TPUTOHOMETPUUYECKHX YPAaBHEHUHM W HEPABEHCTB IpHU
6 CucreMpl TPUrOHOMETPUUYECKUX YPABHEHHUM 2 peCHN IPUKJIaAHBIX 3a7a4
7 TpuronomeTpuueckre HEPaBEHCTBA 2
8 Ypok 060011eHus 1 2
CHUCTEMaTU3alluy 3HAaHUI
9 KonTponbaas padorta No 6 1

Pe3epB yueOHOro Bpemenu (5 4acoB)
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Moayas «I'eomerpus»

10 kaacce (70 yacoB)

Ne OcHOBHOe cojiep:KaHHe 110 TeMaM Kosmyect | XapakTepuCTHKA OCHOBHBIX BH/IOB [1eITeJIbHOCTH YYeHHKA (HA
n/n BO 4aCOB YPOBHE Y4eOHBbIX J1efiCTBHIA)
BBeneHue. AKCHOMBI CTePeOMeTPHH U UX ciaeacTBus (5 4acoB)
1 [Tpeamer CTEpEOMETPHH. 1 Ilepeuucnsims OCHOBHBIC TIOHSATHS CTEPEOMETPUH.
AKCHOMBI CTEPEOMETPHUH. Onucviéams OCHOBHbBIEC TOHSATUS CTEPEOMETpPUM (TOYKa, MpsAMasd,
2 Hekotopsie cieacTBust U3 aKCUOM. 2 MJIOCKOCTB).
Onucwviéams BO3MOXKHBIE CIIOCOOBI PACTIONOXKEHHUS TOYEK, MPSAMBIX U
3 Pemienne 3amau Ha NpPUMEHEHHE aKCHOM 2 IJIOCKOCTEN B TPOCTPAHCTBE.
CTEpEOMETPHUU U UX CIICJICTBUI. Dopmynuposams ~ aKCUOMBI ~ CTEPEOMETPUM.  Pa3bsiCHATE U
WITIOCTPUPOBATH aKCHOMBI.
Dopmynuposams U OKA3bIBATh TEOPEMBI — CJIEICTBUS U3 AKCHOM.
Dopmynuposams CIIOCOOBI 3aJ1aHUS IUIOCKOCTH B IIPOCTPAHCTBE.
Ilepeuucnsims W ONMUCHIBATH OCHOBHBIE DJIEMEHTHl MHOTOIPAHHUKOB:
pE€Opa, BEpLINHBI, TPaHHU.
Onucvliéams BUABI MHOTOTPAaHHUKOB (MUpaMuia, TETpasap, Npu3Ma,
MPSIMOYTOJBHBIN Tapaiienenunen, Ky0), a TakkKe HX JJIeMEHTHI
(ocHOBaHUs, OOKOBBIE I'paHH, pEOpa OCHOBaHUS, OOKOBbIE PEOPA).
Pewamp 3ajauu Ha TOCTPOCHHUE CEUSHUI MHOTOTPaHHIKOB
IMapamienbHOCTD NPSIMBIX M II0CKOCTE# (20 YacoB)
1 [TapannensHble TpsiMbIE B TMPOCTPAHCTBE. 1 Onucvleams BO3MOKHBIE CITIOCOOBI PACTIONOKEHUS
[TapannenbHOCTh TPEX MPSIMBIX. B IPOCTPaHCTBE: JABYX MpPSAMBIX, MNPSIMOM M IJIOCKOCTH, JABYX
2 Pemrenne 3amau Ha napanaenbHOCTh MPSAMBIX 2 IIJIOCKOCTEM.
B IIPOCTPAHCTBE Dopmynuposamo OTIpeJIeJIeHUS: napaieIbHbIX MPSIMBIX,
3 TTapaienbHOCTE IPAMON U IIOCKOCTH. 1 CKPEIIBAOIIXCA MPAMBIX, MapaIeNbHbIX MPSIMOM W TUTOCKOCTH,
4 Pelnenne 33,149 Ha IapaLICIHHOCTH IPAMOR 5 NapaJUIeNbHbIX I0CKOCTeH, npeoOpa3oBaHue ABWKEHHS, (UTYDBI,
L IUTOCKOCTH CUMMETPUIHOMN OTHOCHUTEITEHO TOYKH, paBHBIX buryp,
5 CkpemmBaronyecs: npsiMple 1 MpeodpasoBaHi nofo6us. .
Pasvsacnams moHATHSA: TpeoOpazoBaHue (GUryp, mMapajjiesbHbIiI
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VYriel ¢ COHalpaBJICHHBIMM CTOPOHAMHU, 1
YTOJI MEXKY IIPSIMBIMH.

HIePEHOC, apalIeIbHOE IPOSKTUPOBAHMUE, MapaliebHast MPOCSKIUs (
n300paxeHune) GUrypsl.

7 Pemenue 3aja4 Ha B3aUMHOE 2 Dopmynuposams CBOINCTBA NAPAILIEIBHOTO IPOCKTUPOBAHMSL.
pAacIIOIOKEHUE NIPSAMBIX B IPOCTPAHCTBE. @opmyﬂupoeamt; U 00KA3bIBAMD IMPU3HAKH: MAapPAJUICIIBHOCTU IABYX

8 KonTponsHas paGora Ne | mo Teme 1 HPSMBIX, MapaJUIEIbHOCTH MNPSIMOM M IUIOCKOCTH, NapajljIeIbHOCTH
«B3auMHOE  pacronokeHue TMpsSMBIX B JIBYX IJIOCKOCTEH.

IIPOCTPAHCTBE) Dopmynuposams u 00Ka3bl6aMb CBOWCTBA: MapaJUIEIbHBIX MPAMBIX,

9 AHanmu3 KOHTpPOJBHOW paboTel. CBoOMCTBa 1 TapajuleNIbHBIX TLI0OCKOCTEH. 5
apaJLIeIIbHBIX IIOCKOCTEH Pewams 3anaun Ha TOCTPOEHNE CEYEHUII MHOTOTPAHHUKOB, a TaKKe

10 Pemenue 3amau o teme «CBOWCTBA mapa- 2 MOCTPOCHHUE H300pakeHuit Guryp
JIETIbHBIX TIJIOCKOCTEM

11 TeTpasap, mapauienenure;t 1

12 Pemenne 3amau mo Teme «Terpasrap. 2
[Tapannenenunen»

13 3a1aun Ha MOCTPOCHHUE CEUCHUN 2

14 O06001aroIui YPOK o TEME 1
«ITapannesbHOCTh MIIOCKOCTEN

15 Kontponbnas padota Ne 2 o teme 1
«[TapannensHoCTh mI0CKOCTEN. Terparap u
napajuIeIenuIne»

IMepneHANKYJISIPHOCTH NPSIMBIX U MUI0CKOCTel (21 yac)

1 Ananmu3  KoHTponbHOW paboTel. Ilep- 1 Dopmynuposams ONPENENICHUS: yria MEXIy IepeceKaroInuMUICs
MIeHIUKYJISIPHBIEC TIPSIMbIE B MPOCTPAHCTBE. MPSIMBIMU;  yIJIa MEXAY CKPEHIUBAIOIMIMMHUCS TPSMBIMU; TPSIMOH,
[TapannensHble npsMble, NEPIEHAUKYISAP- NEePHEHANKYIISPHOHN MJIOCKOCTH; YIia MEXKIY IPSIMOM U MIIOCKOCTBIO;
HBIE K TIOCKOCTH yrila MEeXIy JABYMsI TUIOCKOCTSIMH; TEPIEHINKYIISIPHBIX TJIOCKOCTEH;

2 [Ipu3HaK NEPHEHAUKYIIPHOCTH TMPSIMOU M 1 TOYEK, CHMMETPUYHBIX  OTHOCHTENBHO  IUIOCKOCTH;  (uUryp,
MIJIOCKOCTH CUMMETPUYHBIX OTHOCUTEIHHO TUIOCKOCTH; PACCTOSIHUSI OT TOYKH JO

3 Teopema 0 npsAMoON, MEPHEHAUKYIIPHON K 1 (GUrypsl; paccTosSHUS OT MPSMOU 10 MapaieTbHONW € TUIOCKOCTH;
IIJIOCKOCTH pacCTosdHuA  MEXKAY - HapallICJIbHBIMHU  IINIOCKOCTSAMM, obero

4 Pemenue 3amau no reme «llepnenaukymnsip- 2 NEPIICHAUKYIIPA IBYX CKPCIIMBAIOIMINXCA IIPAMBIX.

HOCTb MPSIMOM U TUTOCKOCTH Onucviéams TIOHATUA: TEPIEHIUKYISAP, HAKJIOHHAs, OCHOBAaHHE

5 PaccTosHUE OT TOUYKH JI0 IOCKOCTH. 1 MEePIEHIUKYISIpa, OCHOBAHWE HAKJIOHHOM, MPOEKIUs HAKJIOHHOM,

6 TeopeMma 0 Tpex NepleHuKYIApax 1 OpTOTOHAJbHAS  MPOEKIHs  (QUTYpBI,  PACCTOSHHE  MEXKIY
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7 Pemenue 3a1ay Ha MpUMEHEHHE TEOPEMBI O 2 CKPEIIMBAIOIUMUCS PSIMBIMH, 3epKajbHas CUMMETpUS,
TpeX MepIeHIUKYIsIpax JBYIpaHHBIA yroji, TpaHb JABYTPAHHOTO yrila, pedpo IBYrpaHHOIO

8 Yron Mmexay npsMoi ¥ MII0CKOCTHIO. 1 yIia, JJMHEWUHBIA Yo IBYTPAHHOTO YIJIA.

9 Pemenue 3ai1ay Ha IPUMEHEHUE TEOPEMBI O 2 Dopmynuposamv U 00KA3b16amMb TIPU3HAKU: NEPIEHIUKYISIPHOCTH
Tpex MepHeHAMKYIsIpax, Ha Yrojd MEKIy IpSIMOM U TJIOCKOCTH, EPIIEHANKYISIPHOCTH IBYX INIOCKOCTEH.
MPSIMOM U TIOCKOCTBIO. Dopmynuposams U 00KA3bl6aMb CBOWCTBA: MEPIEHIUKYISIPHBIX

10 TIByrpanmbi yron. [IpH3HAK MepreHKy- 1 PSIMBIX; MPSIMBIX, [epIEHAMKYIAPHBIX IJIOCKOCTH;
JAPHOCTH JIBYX THIOCKOCTEH. MePHEHIUKYISIPHBIX rgIOCKOCTCI/I.

11 TIPU3HAK MEPHCHANKYIAPHOCTH JIBYX TUI0C- 1 qbopmyﬂupuoeamb U OOKAsbI6AMb TEOPEMBL: O MNEPHEHAMKYIIPE 1
KOCTEil. HAalIOHHOW, ~ MPOBEACHHBIX M3 OJHOM  TOUKM; O  TPEx

12 PellicHHe 33124 Ha TNPUMCHCHNE MPH3HAKA 2 NEPIeHIUKYIsApax; O IUJIOM@AM  OPTOTOHANBHOM  MPOEKIHUU
MIEePIEeHIUKYISIPHOCTHU JABYX MIIOCKOCTEH. BBILYKJIOTO MHOTOYTOJIbHUKA.

» Pewams 3amaum Ha J0Ka3aTENbCTBO, a TaKXKE BBIUMCICHHE: YIIia

13 [IpssmoyronbHbBIN Taayenenumnes, Kyo. 1 .

MEXy MPSAMBIMH, YIJla MEXIY NPSAMON U IIOCKOCTHIO, YIjIa MEX

14 [MapannensHoe MPOEKTUPOBaHKE, N300paXkKe- 1 A TP » T Ay TP CTPIO, YT Y

IUIOCKOCTSIMHM, PACCTOSHUS OT TOYKHM JO MPSMOM, PacCTOSHUS OT
HUE IPOCTPAHCTBEHHBIX PUTYD
TOYKM JO IIJIOCKOCTH, PACCTOSTHUS MEXAY CKpPEUIMBAIOLUIMMUCS
15 Pemenue 3agau no teme «llepnennukysmsp- 2
. OpSIMBIMHU, PACCTOSHUS MEXAY MapauiebHbIMU IUIOCKOCTSIMH,
HOCTb IJIOCKOCTEI ILIOIIIA/TH OPTOFOHATBHOM
16 Kontponbaas pabora Ne 3 mo Teme: 1
MIPOEKIIMH BBITYKJIOTO MHOTOYTOJIbHUKA
«IlepneHIUKYISAPHOCTh MPSIMBIX U IJIOCKO-
CTEN»
Mmuororpannnku (12 yacos)

1 AHanu3 KOHTpoibHOM paloTsl. [loHsTHE 1 Onucvieéams TOHATHS: TEOMETPUYECKOE TeJl0, COCEIHUE TIpaHu
MHOT'OTpaHHUKA MHOTOIPAHHUKA, TJIOCKUI Yrojl MHOTOTPaHHUKA, JBYIPAaHHBINA yroi

2 [Ipuzma 1 MHOTOTpaHHHKa, I0Ia1b MOBEPXHOCTHU MHOTOTPaHHUKA,

JUAroHallbHOE  CEYEHWE  MPHU3MbI, MPOTUBOJICKALIUE  TPaHU

3 [Tpusma. Ilnomaas OOKOBOW W MOJTHOU 1 rapajuieJenuIe]]a, IaroHAIbHOE CEYEHHE MPU3Mbl M MHUPAMMIBI,
MMOBEPXHOCTHU MPU3MBI yceu€HHas mupamMuaa.

4 [upamuaa 1 Dopmynuposams  ONpPEAENEHUS:  MHOTOIPAHHUKA,  BBIITYKJIOrO

MHOTOTPaHHUKA, MPU3MbI, NPSIMOM MNPU3MBI, MPABUIBLHON MHPU3MBI,

5 Tpeyro JIbHAS THPaMH]IA 1 napajuiejienuneaa, IpaMuabl, HpaBI/IHBHOI\/’I IMHUpaMHULI,

MPaBUIILHOTO TETPa’Jpa, BBICOTHI MPHU3MBI, BBICOTHI MHPAMU/IBI,
6 [IpaBHIIbHAS THPAMH/IA 1 BBICOTHI YCEUEHHOM MUPAMU/IBI, arto(heMbl TPaBUIILHOMN MHUPAMHUIBI.

Dopmynuposams u 00KaA3b16amMb TEOPEMBI: O IUIOMIAAN OOKOBOIA
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7 Cummetpus B npoctpascTse. [lonsaTue 1 IOBEPXHOCTU NPSAMOM NPU3MBI, O JAWArOHAISX Napajulelenunena, o

IIPaBWJIBHOI'O MHOTOTPaHHUKA KBaJlpaTe JUaroHajJd IMPSAMOYTOJbHOTO  IapajUlejienuneaa, o
8 Cummerpus B KyOe, B mapajuieenumnese 1 wIomaay OOKOBOM IOBEPXHOCTH MPaBWIBHOW NHMpaMHIbl, O

TUTOIIAM OOKOBOM MOBEPXHOCTH MPABUIBHON YCEUEHHON MUPaMHU/IBL.
9 Perrenue 3ama4 mo reme « MHOTOTPaHHUKH 3 Pewams 3agaun  Ha [10Ka3aTenbCTBO, a TaKXKE BBIYUCIICHUE!
2JIEMEHTOB NPU3Mbl U NHPaMUbl, IUIOMIAJM IOJHOW M OOKOBOH

10 Kontponbnas pabora Ne 4 mo Teme: 1 IIOBEPXHOCTHU IIPU3MBbI U IIMPAMUbI

«MHOrorpaHHUKN»

BekTopsl B npocTpancTBe (6 4acoB)

1 AHanu3 KOHTpoOJbHOU paboTel. I[lonsTHe 1 Onucvleams TIOHATUA: BEKTOP, COHAIIPABICHHBIC M ITPOTUBOIIOIOKHO

BEeKTOpa. PaBeHCTBO BEKTOPOB HaIpaBJICHHBIE BEKTOPBI, MApaJUIENIbHbIN IIEPEHOC HA BEKTOP, CyMMa
2 Cnoxenue u BblunTaHue BekTopoB. Cymma 1 BEKTOPOB, TOMOTETHS C KOI(PPHUIMCHTOM, PaBHBIM K, yroi Mexmy

HECKOJIBKUX BEKTOPOB. YMHO)eHue BEKTOPAMH.

BEKTOpA Ha YHCJIO. Dopmynuposams ONPENEIECHUS: KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX
3 KomrmianapHsie BEKTOPBI 1 BEKTOPOB, PA3HOCTH BEKTOPOB, IIPOTUBOINOJIOXKHBIX BEKTOPOB,
4 I[TpaBuio napauienenuena 1 IIPOU3BENICHUSI BEKTOpa U YHUCJA, CKAJSPHOIO MNPOM3BEICHUS JIBYX
5 Paznosxenue BeKTopa Mo TpeM HEKOMILIA- 1 BCKTOPOB

HapHBIM BEKTOPaM Ilpumensams W3y4eHHBIC OMNpPEACNICHUS, TEOPEMBI U (OPMYJIBI K
6 Kontponbaass pabora Ne 5 mo Teme: 1 PCHICHUIO 3a/1a4.

«BekTopel»

3ak/I04YnTeIbHOE NOBTOPeHNe Kypca reomerpun 10 kiracca (6 yacos)

1 AHanu3 KOHTPOJIBHOM pabOTBI. AKCHOMBI 2

CTEpEOMETPUU U nux CJIEJICTBUSI.

[TapajyIenbHOCTh NPSIMBIX U IJIOCKOCTEH.
2 [lepneHIUKYNSpPHOCTh MPSIMBIX M TLJIOCKO- 2

cTei. MHOrOrpaHHUKH.
3 BekTopsl B mpocTpaHCTBE, UX MPUMEHEHHE 2

K pCIICHUIO 3a1a4.
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Moayab «Aaredpa 1 HaYaJIa aHATU3)

11 xaacc (105 yacoB)

Ne OcHOBHOe cojiep:KaHHe 110 TeMaM Kou-Bo XapaKkTepuCcTHKA OCHOBHBIX BH/IOB [IeATeJIbHOCTH YYeHHKA (HA
n/n 4acoB YPOBHE Y4eOHBIX J1eiicTBH)
I'naBa. Tpuronomerpuyeckue ¢pynkuuu (18 yacon)
1 OO6nacTp ornpeeneHuss © MHOXKECTBO 2 o rpadukam GyHKINI OMUCHIBATH UX CBOMCTBA
3Ha4eHUN TPUTOHOMETPUUECKUX (PYHKIMI (MOHOTOHHOCTb, OIPaHUYEHHOCTb, 4ETHOCTD, HE4ETHOCTD,
2 YETHOCTh, HEYETHOCTH, IEPUOJINIHOCTD 3 NEePUOIUYHOCTD).
TPUTOHOMETPUUYECKUX (DYHKIUI N3o0paxars  rpadukud  CIOXKHBIX  (QYHKOMH € IOMOUIBIO
3 CaoiicTBO QpyHKIIHUU Y = COS X U e€ rpadux 3 rpad)oroCcTpouTeIIeH, OIUCHIBATE UX CBOMCTBA.
Pemare mpocrteiiiie TPUrOHOMETPUYECKHUE HEPABEHCTBA, HUCIOJIb3Ys
4 CBoiicTBO GyHKIMH Y = SiN X 1 e€ rpaduk 3 rpadpuk GpyHKIMY.
5 CBoiicTBa 1 rpadukn (yHKIHiA 3 Pacnio3naBath rpaduku TPUTOHOMETPUYECKUX (PYHKLUH.
y=tgxuy=ctgx Crpoutp  rpadukud  DBJIEMEHTapHBIX  (YHKIUH, UCTIONB3YS
6 OG6paTHbIC TPHTOHOMETPHYCCKIE 1 rpadornoCcTpoOUTEIN, U3yyaTh CBOMCTBA 3J1€MEHTApHBIX QYHKUUN MO UX
dyHKIIMHM rpadgukam.
7 Ypok 060o6IeHns U CHCTEMATH3AIIN 2 BbimonHATe npeoOpazoBaHMs TpapUKOB 3IIEMEHTAPHBIX (YHKLUN:
SHAHMI napajuieIbHBIA IepeHOC
8 KontponsHas pabora Ne 1 1
I'naasa. IlpousBoanas u eé reomerpuyeckuii cmbica (19 yacos)
1 [Ipenen nocnen0BaTeNbHOCTH 1 [IpuBoAMTH TIpUMEPHI MOHOTOHHOHM YHCIIOBOW MOCIIENOBATEIBHOCTH,
2 ITpenen pyHkuun 1 UMEIOLIEH Npener.
3 HenpepriBHOCTH QyHKITNN 1 BeruncnaTe npezneinsl nocieqoBaTeabHOCTEN. BBIACHATD, SBISACTCA U
4 Ornpesenenne NpoON3BOTHOM 2 MIOCJIEJOBATENBHOCTD CXOSIIEHCS.
5 HpaBHHa HH(I)(bCpCHHHPOBaHI/IH 3 HpI/IBOJII/ITB IIPUMEPBI (i)YHKHHﬁ, ABJIAOIIUXCSA  HEHPEPBIBHBIMU,
6 T[Ipon3BOIHAS CTENEHHOM QYHKIHH 2 UMEIOIINX BEPTUKAIbHYIO, TOPU30HTAIBHYIO acUMNOTOTY. OnpeaensiTh
7 [TpousBoaHas 271eMEHTapHBIX (PyHKIMI 3 110 rpaduKy QyHKIHH
8 T eOMETPUIECKH i CMBICIT TPOM3BOIHOI 3 MIPOMEKYTKH HETIPEPHIBHOCTU U TOUKU pa3pbiBa, €CIM TaKUE UMEIOTCS.
9 Vpok  0GOGMIEHNT M  CHCTeMATH3aIum 2 YMeTh 10Ka3bIBaTh HEMPEPHIBHOCTH (QYHKIINH.
SHAHH Haxoaute yrioBoii ko3¢ GUIMEHT KacaTeabHON K Tpapuky QyHKIUH B
10 KoHTponbHas pabota Ne 2 1 3aJaHHON Touke. HaxoaWTh MTHOBEHHYIO CKOPOCTh JIBHIKCHUS

MaTepUaIbHOU
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TOYKH.
HaxoauTe mpon3BOHbBIE 3IEMEHTAPHBIX (DYHKITHIA.

HaxomuTe npou3BOAHBIE CYMMBI, NPOM3BEIEHUS W YAaCTHOTO ABYX
GbyHKIWMIA, Tpon3BOIHYIO cioxHOo# Gynkuuu y = f (kx + b).

[IpuMEHsITh IOHATHE IPOU3BOIHOM NIPU PELICHUU 3a1a4

I'naBa. [IpumeHeHue NPOU3BOIHOM

K ucciaenoBanuio gyukuuii (13 yacon)

1 Bospacranue n yobiBaHue QyHKIMH 2 Haxoaute  BTOpy0  TOpOU3BOAHYIO UM  YCKOpEHUE  Ipolecca,
2 DKCTpeMyMbl QYHKIUU 2 OIHCBIBAEMOTO C IIOMOULIBIO (POPMYJIBI.
3 HauGonbiiee u HauMEHBIIEE 3HAYCHUS 3 HaxoanuTe mpoMexyTKH BO3pacTaHus U YObIBaHUS ()YHKIIHH.
byHKIIIU HaxoauTh TOYKHM MHHHUMYMa U MaKCUMyMa G YHKITUH.
4 [Ipou3BOAHAsS BTOPOIO MOPSAIKA, 1 Haxomute Hambosibliee W HaWMeEHbIEE 3HAYCHUS (QYHKIUMU Ha
BBIIYKJIOCTh U TOUKH Ileperuda OTPE3KE.
5 HOCTpOGHI/Ie Fpa(bI/IKOB (bYHK]_H/H‘/'I 2 Haxoauts HanOoIbIIEe 1 HANMEHBIIIEE 3HAYEHUS Q)YHKHI/II/I
6 Vpok 0000uIeHHS H  CHCTeMATH3aIUH 2 HccnenoBath (yHKIMIO C TOMOIIBIO MPOU3BOJHOW M CTPOUTH €&
3HaHUI rpaduk
7 KonTponbnas padorta Ne 3 1
I'naBa. [lepBooGpa3nasi u Murerpan (12 yacos)
1 ITepBoobpazHas 2 Boruncnsate mpuOmk€HHOE 3HAYEHHE IUIOMIAM  KPUBOJIMHEWHOM
2 [IpaBmiia Hax0X/1€eHNS EPBOOOPA3HBIX 2 Tpaneunu. Haxoauts nepBoo6pasusie pyHkuuid: y =X p,raep _ R,y =
3 IImomane KPUBOJIMHEWHOU TpamneLuu. 2 sin X, y = COS X,
WHTerpan u ero BEIYUCIEHUE y =1g X.
4 Brluncnenye miomazaei gpuryp 1 Haxomutes nepBoobpasusie Gynkmmii: T (X) + g(x), kf (x) u f (kx + b).
C TIOMOIIIBIO HHTETPAJIOB BpruncidaTe  mIomaan  KPUBOJMHEMHOM Tpameuud C  [MOMOIIBIO
5 [IpuMeHEHNE HHTErpAIOB Ui  PEIIEHUs 1 (opmyusr Herorona—IJleiibnua
(bu3nuecKkux 3a1a4y
6 [pocreiimme nuddepeHnnanbHbIe 1
ypaBHEHUS
7 Ypok 0000meHnss W CUCTEMaTHU3AINH 2
3HAHUU
8 KonTpomnbHas padorta Ne 4 1
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I'naBa. Komounaropuka (11 yacoB)

1 Maremarnueckass THAYKIUS 1 [Ipu Bo3BeneHUH OMHOMA B HATYPAJIbHYIO CTEIIEHb
2 [IpaBuno mnpousBenenus. Pa3memienus c¢ 1 HaXOMUTh OWHOMHANBHBIE  KOX(P(GUIMEHTHI TPH O  MOUIH
ITOBTOPEHUSIMU TpeyroyibHuKa [lackais
3 [TepecTanoBKH 2
4 Pazmenienus 6e3 moBTOpeHU 1
5 Coueranusi 0e3 TMOBTOPEHHUH W OHMHOM 3
Hprorona
6 CoueTaHus C TOBTOPEHUSIMH 1
7 Ypok 0000mIeHUS W  CHCTEMaTU3aluu 1
3HaHUI
8 KonTpomnbHas padora No 5 1
I'1aBa. DiieMeHTbI Teopuu BeposirHocTedi (12 yacoB)
1 BeposiTHOCTh cOOBITHS 2 [IpuBOIUTE IPUMEPBI CITy4alHBIX, JOCTOBEPHBIX U
2 Ciio)keHne BEpOSITHOCTEH 2 HEBO3MOJKHBIX COOBITH.
3 VYcnoBHas BeposiTHOCTh.  HesaBucumocTh 2 3HaTh ONpEEICHHE CYMMBI U TIPOU3BEIACHUS COOBITHH.
coObITHH 3HaTh ONpEeJeNeHHe BEPOATHOCTH COOBITUS B KIACCHYECKOM
4 BepostHOCTE mpoM3BENCHUS HE3aBUCUMBIX 2 IIOHMMAaHHH.
cOOBITUH [IpuBOAUTH MpUMEPHI HECOBMECTHBIX COOBITHIA.
5 CpopMy_]'[a BepHy.]'IJ'II/I 1 HaXO}II/ITI) BEPOATHOCTb CYMMBI HCCOBMCECTHBIX COOBITHH
6 Ypok 0000mIeHUs W  CHCTEMaTU3alluu 2
3HAHUU
7 KonTponbhas padorta Ne 6 1
I'naBa. Cratucruka (8 yacos)
1 CityyaliHbl€ BEJIMYUHBI 2 3HaTh MOHATHE CIYYalWHOW BEIMYMHBI, MPEICTABIATh PACIpECTICHUE
2 LlenTpaibHbBIE TEHAECHLIIMU 2 3HAYEHUW JUCKPETHOM CIy4yalHOM BEJIWYMHBI B BHUJE YaCTOTHOM
3 Meps! pasdpoca 2 TaONNIBI, TIOJIMTOHA 4acTOT. [IpeacTaBiaTe pacnpeleneHne 3HaYeHHH
4 Ypok 0000mIeHHsT W CHUCTEMAaTH3aI|H 1 HEMpPEepHIBHOW CIIy4alHOW BETHMYMHBI B BUJE YaCTOTHOW TaOMUIIBI H
3HaHUHN TUCTOTpaMMBbl. 3HaTh TOHATHE TEHEPAJIbHOM COBOKYIIHOCTH H
5 Kontponbras padota No 7 1 BbIOOpKU. [IpuBOAMTH, TpUMEpHl  PENpPEe3CHTATHBHBIX  BBIOOPOK

3HaUeHUN choydyallHOW BeJIMYMHBI. 3HAThb OCHOBHBIE IIEHTpaJIbHbIE
TEHJEHLUU: MOJY, MeauaHy, cpenHee. HaXxoguTe LEHTpalbHBIC
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TEHIEHIMM Yy4YeOHBIX BBIOOPOK. 3HaTh, Kakas M3 LEHTPAJIbHBIX
TEHJIEHIMA HaWIydlIuM o00pa3oM XapaKTepu3yeT COBOKYITHOCTb.
HNmeTp npencraBleHHE O MAaTEMAaTUYECKOM OXXHMJAHUU. BpUUCIATH
3HAQYEHHE MATEMATHUYECKOr0 OXUIAHUSA CIIy4alHOM BEJIIMYUHBI C
KOHEYHBIM YHUCJIOM 3HayeHui. 3HaTh OCHOBHBIE Mephl pazbpoca
3HAQYCHMM CIIy4aiiHOM BEIMYMHBI: pa3Max, OTKJIOHEHUE OT CPEIHEro u
mucnepcuto. Haxoaute Mepsl pa3Opoca ciaydaiiHOM BelIMUYMHBI C
HEOOJIBIINM YHCIIOM Pa3IHMYHBIX €€ 3HAUCHU

HroroBoe noBropenne kypca (12 yacon)

Moayas «I'eomerpus»

11 xaacc (70 yacos)

Ne OcHoOBHOe coJep:kaHue 10 TeMaM Koa-Bo XapaKkTepucTHKA OCHOBHBIX BU/0B /IEATEJIbHOCTH YYeHHKA (HA
n/n 4acoB YPOBHE YueOHBbIX /IeiicTBHI)
Metox koopauHat B npocrpanctse. [{Buxenust (15 yaco)

1 [IpssMoyronbpHasi cucTeMa KOOpPAUHAT B 1 Onucvleamy TOHATHS: NPSIMOYTOJbHasg CHUCTEMa KOOpAMHAT B
MPOCTPAHCTBE. MPOCTPAHCTBE, KOOPAMHATHI TOYKH, BEKTOpP, COHAIPABICHHBIE U

2 Koopaunarsl BekTopa. 1 IIPOTUBOIIOJIOKHO HAIPaBJICHHBIE BEKTOPHI, IAapajuIeNIbHbINA IEPEHOC

3 CBsi3p MEXIy KOOpAMHATAMHU BEKTOPOB H 1 Ha BEKTOpP, CyMMa BEKTOPOB, TOMOTETHS ¢ KOIPPUIIMEHTOM, paBHBIM
KOOpJAMHATaMH TOYEK. K, yros Mex 1y BEeKTOpaMu.

4 IMpocreiimive 3a1a4n B KOOPAWHATAX. 2 @opmynuposams ONPENCIEHUA: KOJUIMHEAPHBIX BEKTOPOB, PABHBIX

5 Kontponpaas pabora Nel mo Teme 1 BEKTOPOB, PA3HOCTH BEKTOPOB, IIPOTHUBOIIOJIOKHBIX BEKTOPOB,
«KOOp,Z[I/IHaTBI TOYKH u KOOpPIUHATEBI MIPOU3BCACHUA BCKTOpa W 4YHCJIA, CKAJIAPHOIo IPOU3ZBCACHHUA IOBYX
BEKTOpa» BCEKTOPOB, TCOMCTPUICCKOT'O MECTA TOYCK..

6 AHann3 KOHTPOJIBHOU pabOThL. YTOI MEXKIY 1 foxaszeieams  GOPMyIbL:  PACCTOAHUS MEXKIY IBYMs TOYKaMu (C
BekTopamn.  CKalApHOE  NPOM3BEICHHE 3a/IaHHBIMU ~ KOOpAMHATaMHu), KOOpPAWMHAT  CEpeAMHBbl  OTpe3Ka,
BEKTOpPOB. KOOpAuHaT CyMMBbI U pa3HOCTH

7 BBIUNCICHHE YIIOB MEXKIY NPSMBIMH K 2 BEKTOPOB, CKAJSIPHOIO  NPOM3BEACHUSA  JBYX  BEKTOPOB, A

IIJIOCKOCTAMMU.

BBIYUCIICHUA KOCHHYCA yrjia MEXAY ABYMs HCHYJICBBIMH BEKTOPAMMH.
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8 Pemenne 3amau 1o TeMmMe «CKaJIsApHOE 2 Dopmynuposames u 00KA3b16amMb TEOPEMBI: O KOOPAMHATAX BEKTOpa
IIPOU3BEECHNE BEKTOPOB)» (npu 3aJaHHBIX KOOpAMHATAX €ro Hayajla U KOHLA), O KOJUIMHEAPHBIX
9 IlenTpanpHas CUMMETPHS. OceBas 2 BEKTOPAX, O CKaJSPHOM IPOU3BEICHUM [BYX IEPIECHIUKYJIIPHBIX
CUMMETpHSL. 3epKaJIbHAsI CUMMETPHSL. BeKTOpoB, 0 I'MT, paBHOynaJ€HHBIX OT KOHIIOB OTpe3ka, o I'MT,
10 | [TapamienbHbI nepeHoc. 1 IIPUHAUICKANIMX ABYTPAHHOMY
YOIy U paBHO YAAJIEHHBIX OT €ro rpaHeil, 00 ypaBHEHUH IIOCKOCTH, O
11 | KoutponsHas padora Ne2 1o teme 1 BEKTOPE, NEPIECHIUKYIIIPHOM JTaHHOU MJIOCKOCTH.
«CKaJI;Ipﬂoe IIPOU3BCACHNEC BECKTOPOB. HpuMeH}lmb HU3YYCHHBIC OIPCACIICHUA, TCOPECMbI H Q)OpMyJILI K
JIBYOKEHUSD) PELICHHUIO 3a/1a4
Huauuap, konyc u map (16 yacos)
1 Ananu3 KOHTpoOJbHOM paboTsl. IloHsTHE 1 Onucvligams TOHATHA: LMIMHIP, OOKOBas MOBEPXHOCTb IMIMHJIPA,
LHWIMH]IpA. HOBOPOT (UIYpbl BOKPYT IPSMOM Ha JAAHHBIM YroJj, TE€JO BpallleHHUs,
2 [Inonanp NOBEPXHOCTH NWJIMHIPA. 1 OCEeBOE CEYEHME LMIMHIpA, pa3BépTKa LMIMHApPA, OOKOBas
3 Hununaap. [Tnomane HOBEPXHOCTH 1 IOBEPXHOCTh KOHYCA, OCEBOE CEUYEHHE KOHYCa, pa3BEPTKAa KOHYca,
nuivHapa. Pemenue 3anay. YCEUEHHBIM KOHYC, YyCEu€HHas NHpaMuja, OIMCaHHAas BOKPYT
4 [Toustne xonyca. Ilmomanb MOBEPXHOCTH 1 YCEYEHHOr0 KOHYCa, YCEUECHHas MUpPAMUIA, BIIUCAHHAA B YCECUEHHBIN
KOHYyCA. KOHYC, ¢urypa kacaercs chepsl.
5 [TonsitTue konyca. Ilmomaas MOBEPXHOCTH 2 Dopmynuposams ONPENEICHUSA: IPU3MBI, BIMCAHHOW B LHIUHID;
xoHyca. Pemenne 3agau. IPU3MBI, OINUCAHHOW OKOJO IWIMHIPA; MUPAMMJbI, BIUCAHHOW B
6 YV CceyéHHBII KOHYC. 1 KOHYC; MUpaMUbl, OIUCAHHOM OKOJIO KOHYca; chephl U 11apa, a TakxKe
UX 3JIEMEHTOB; KacaTelIbHOM IJIOCKOCTH K cdepe; MHOrorpaHHHKA,
7 Cdepa u map. YpasHeH#e cepsi. 2 BIIMUCAaHHOTO B c(epy; MHOrOIpaHHUKA, OMUCAHHOIO OKOJIO c(epbl;
8 Bzaumnaoe  pacmomoxkenue — cdepsl U 1 IMIMHAPA, BIMCAaHHOrO B céepy; KOHyca, BIHCAHHOTO B chepy;
UTOCKOCTH. YCEUEHHOr0 KOHYCa, BIHMCAHHOTO B cdepy; HWIMHJIpA, ONHUCAHHOIO
9 KacaTesbHast INIOCKOCTB K cepe. 1 OKOJIO cdephl, KOHyCa, OIUCAaHHOTO OKOJIO c(epbl; YCeYEHHOTrO
10 | Thiomans cdepsr. 1 KOHYCa, OITMCAHHOTO OKOJIO cepsl. Joxkazvieams GOpMYIIbL: TIOLIAAN
MOJTHOW TOBEPXHOCTH LWIMHIPA, IJIOHIATM OOKOBOH IOBEPXHOCTH
11 | PasHble samaun  Ha  MHOTOTPaHHHKI, 3 KOHYCa, TUIOMIa i1 OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.
IITHHp, KOHYC | IIap. Dopmynuposams U 00KA3bIBAMb TEOPEMBb: 00 ypaBHEHHH C(I)eplil
12 | Komtpomsmas pabota Ne3 1o  Teme 1 ZIQHHOTO pajiyca C LEHTPOM B JIAHHOH TOUKE, O KacaTelbHOH
«KoopauHaTel TOYKM M KOOpPAMHATHI IIOCKOCTH K Chepe 1 &€ crielcTBHe.
BEKTOPA» Ilpumenams u3ydeHHbIE ONpEIENICHUs, TEOpeMbl U (POPMYJIBl K

PCIICHUIO 3a1a4
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O0bém Teut (17 yacos)

Dopmynuposams onpeneneHus: oobéMa Telna, MIOMaal MOBEPXHOCTH
niapa.

Jloxasvieams Hopmyisl: 00bEMa MPU3MBI, 00BEMA TUPAMHIBI, 00BEMA
yceu€HHOM mupaMubpl, 00béMa KOHYca, 00bEMa yCeu€HHOTO KOHYCa,

00béMa nuIMHIpa, 00bEMa mapa, miomaau chepsl.

Ilpumensimy W3y4YEeHHBIC OIPENEICHUs, TEOpeMbl U (OPMYNIBI K

PEIICHUIO 3aJa4

1 [Tonstue 06béMa. OOBEM MPAMOYTOJIBHOTO 1
napajJiesienune a.

2 O0BEM IIPSIMOYTOJILHOTO MTapajUIeIeIuIe a. 1
Pewenue 3anau

3 OOBEM MPSIMOI TPU3MBI. 1

4 O0BEM mIHHIPA. 1

) OOBEMBI TIpAMOW TPU3MBI W IHIHHJIPA. 1
Pemenue 3amay.

6 Bbruncnenne 00bEMOB Tel € IMOMOUIbIO 1
OIpeJIeIIEHHOT0 UHTErpaa.

7 OO0bEM HAKJIOHHOHN NPU3MBI. 1

8 O0BEM TUPaMUIBI. 1

9 O0BEéM KoHyca. 1

10 | OObEéMBI HAKIOHHOW MPHU3MBI, MUPAMUIBI, 1
KoHyca. Penenue 3amau.

11 | O6bémsl Ten. Pemenue 3aaau. 1

12 | KontponpHast pabora Ne4 mo Teme 1
«O0BEMBI TEI»

13 | AHanu3 KOHTpoJbHOH paboTel. OO0BEM 1
mrapa.

14 | O6bEM mapoBOro CerMeHTa, apoBOro CJIOs 1
Y IIAPOBOTO CEKTOPA.

15 [Tnomane chepsl. 1
16 Pemenne 3amay Ha HaxoxaeHne o0BEMa 1

mrapa.

17 | KontponbeHas pabota Ne5 no teme «O0BEM 1

apa

MaTepnanbl 10 OpraHv3alui 3aKJIIYUTEC/JIbHOIO NOBTOPCHUA

(12

NP MOATOTOBKE YYAUIMXCS K HTOTOBOI aTTECTAIIMH 110 FeOMeTPUH
4acoB)

1

AKCHOMBI CTEPEOMETPHUH U UX CIEACTBHSL.
[TapamtenpHOCTh IPSIMBIX, IPSIMON U
IIJIOCKOCTH.

1
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CkpemmBaroiuecs rnpsiMble. 1
[Tapaj1eIbHOCTB INIOCKOCTEH.
[TepieHAMKYASAPHOCTH NpAMOi u 1
IIJIOCKOCTH. Teopema 0 TPEX
MEePHIEHIUKYISIPAX. YTOJI MEXAY NpsSMON U
IJIOCKOCTBIO.

JByrpanubiii yron. IlepneHaukyisipHOCTH 1
IIJIOCKOCTEM.

MHoOrorpaHHuKu: napajuieJenuIe, 2
pU3Ma, NUpaMU/JIa, iouiaau ux
TOBEPXHOCTEM.

Bekropsl B mpocrpancTBe. JleWcTBUSA Han 1
BekTopaMu.  CKalsipHOE€  NPOU3BEACHUE
BEKTOPOB.

Hunuugp, KOHyc W wap, IUIOHAAH UX 1
ITOBEPXHOCTEH.

OO0BEMBI TETI. 2
[ToBTOpEHNE TEOpPUM U pelIeHHEe 3a4ad M0 2
BCEMY KypCy F€OMETPHUH

Pe3eps yueonoro Bpemenn (10 yacoB)

28



Y4eOHo-MeTOAUYECKOE U MATEPUATbHO-TEXHMYECKO0e 00ecrieyeHue
00pa3oBaTeIbHOI 1eATEILHOCTH

1. YyeOnuk: Anrebpa um Havana maTeMaTudyeckoro aHammza, 10 - 11 kiaccer:
yueb. Jlns oOmeoOpasoBar. yupexaenuit /IILA. AmnumoB [u np.], - M.:
[Ipocsemienue, 2016

2. Artanacss JI.C. Yueonuk «I'eomerpus 10-11» -M.: «IIpocsemenuer, 2015.

Bupa koHTpoOsIst 00y4yaromuxcst
Buabl KOHTPOJIS: TEKYIIUI — YCTHBIM U MUCbMEHHBINA OMPOC, KOHTPOJIbHAs padoTa,
TECTUPOBAHUE; MPOMEKYTOYHAS ATTECTAIUS — UTOTOBasi KOHTPOJIbHAsA padoTa, CpeTHUIMA

oaiul.

29



